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INPEANCJTOBHUE

[Ipaktukym «OCHOBBI KJIETOYHON OMOJIOTMH, TUCTOJIOTUU U SMOPHUOJIO-
UMW MpeAHa3HAueH ISl CTYJIEHTOB (DaKkylbTeTa (PU3NYECKO KyJIbTypbl, €CTe-
CTBO3HAHUA U MPUPOIOIOIb30BAHUA, U3YHAIOIIUX TUCUUILUINHBI «L{uTomorus c
OCHOBaMH THUCTOJIOTUU U dMOpuonorumn», «buoxumusy, «MoekyisipHasi Ouo-
JIOTUS M TeHeTHKa» BapuaTUBHOW uactu ¢enepanbHoro mukia OOIl mo Ha-
npasienuto noaroropku 44.03.05 — Ilemarormdeckoe oOpazoBaHue (C JIBYMS
npodWIsiMU MOATOTOBKM), HanpaBieHHOCTH «buonorus u Xumus» u «I'eorpa-
¢us u buomorusy.

[IpakTuueckas paboTa CTyJI€HTOB UMEET 0CO0O€ 3HAUEHHUE, TaK KakK Io-
3BOJIICT yCBAaMBaTh YUCOHBIA MaTE€pHaa HE TOJBKO CO CIOB MPEMoiaBaTesisi, HO
U U3YyYHUTh 3TOT Marepuan HEMOCPEICTBEHHO, BBIMOJHSISA SKCIEPUMEHT COOCT-
BEHHbIMU pykaMu. [l09TOMy NpakTHUUECKUM 3aHATUSIM YAeIseTcs OoJbInas
4acTh 4acoB y4eOHOU mporpammbl. [IpakTHKyM COCTaBJI€H B COOTBETCTBUU C
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUA U
y4eOHO# nporpamMmoi no auciurinae «llutonorus ¢ OCHOBaMU THUCTOJIOTHHU U
AMOPHUOJIOTUMY AJIS M€IarOTMYECKUX BY30B.

[IpakTHKyM COCTOWUT W3 JABYX IJIaB, KOTOPBIE UMEIOT CAMOCTOATEIBHOE
3HAUEHHE W TPEJICTABIICHBI KaK MpakTudeckue padoTsl. Kaxknas padota coaep-
KUT KpPAaTKUK TEOPETUUECKUI MaTepUAl C KIIACCUUYECKUMU OMUCAHUSMU TUCTO-
JIOTUYECKUX CTPYKTYP, MOPSIIOK BBHIMOJHEHUS! paO0OThl, KOHTPOJIbHBIE BOIPOCHI.
B npaktrkymMme B Ka4eCTBE WILTFOCTPALIMU K U3Yy4aeMbIM IIpernaparaM npeacTaB-
JICHBI PUCYHKH U CXEMBI, MOSCHSIONINE TUCTOJOTHUECKYIO CTPYKTYpy, HAOI0-
JAeMYI0 CTYAEHTOM I10JI MUKPOCKOIIOM, 4 TaK)K€ JaHbI JOIIOJHUTEIIbHBIE MaTe-
pHUaJIbl MO UTOJIOTMU, OMOXUMHUYECKUM U MOJICKYJISIPHBIM MeXaHu3MaM (yHK-
HUOHUPOBAHUS U3yYAaEMbIX TKAaHEM.

W3nanne sBAsSieTCA MOMOJHHUTEIBHBIM K y4eOHBIM MOCOOUSIM, PEKOMEH-
YEMBIM JIJI1 U3y4YEHUS THCTOJIOTUU W AMOPHUOJIOTHUH, HO MPU ITOM COXPaHSET
CBOIO CaMOJIOCTAaTOYHOCTh M MOJKET CIY>KUTh KaK CaMOCTOSITEJIbHOE yueOHOe
PYKOBOJCTBO.

[IpakTukym pa3paboTaH Ha OCHOBE MaTe€pUajoB Kypca M NMPAKTUYECKUX
3aHSATHUUA O IUTOJIOTUU, TUCTOJIOTUU U SMOPUOJIOTHH, TTPOBOJAUMBIX aBTOpaMu



Ha MPOTSHKEHUU PAJA JIET CO CTyJIeHTaMH akyibTeTa (GU3HNUYECKON KyIbTYpHI,
€CTEeCTBO3HAaHMS U npupoaonoab3oBannss HOU Keml'V.

[IpakTuKyM co3/1aBajCs U NPOXOAWI anpodaluo Ha Kadeape ecTeCTBEH-
HOoHayuHbIX aucuuiuindi HOU KemI['Y B Teuenue nsatu nocineanux jger. OT-
JebHbIE PaO0OTHI HACTOSIIIETO MOCOOMST HAITMCAHBI B COABTOPCTBE C COTPYAHU-
kamu kadeapsl: Muxaitnopoit H.H. (3ansitust No3 u 5 u3 rnassl 1, 3anatust Ne3
u 4 u3 rinaswl 2), ['opoxosoit JL.I'. (3ansitue Ne6 u3 rnasel 1, 3ansarue Ned u3
IJ1aBbI 2).

3apaum npakTukyma «OCHOBBI KJIE€TOUYHON OMOJIOTUM, TUCTOJIIOTHH U IM-
OpHOJIOTHI:

1) chopMupoBaTh y CTYJACHTOB IOHUMAHNUE 3HAYUMOCTH ITUTOJIOTHUH, THC-
TOJIOTUU ¥ YMOPUOJIOTUU B HAYYHOM OOpa30BaHUU OYIyIIETO y4uTess OHoJio-
T U XUMUH;

2) 00ecIeYnTh YCBOCHHE TCOPETUUCCKUX TOJIOXKCHHUIA ITUTOJIOTHU, TUCTO-
JIOTUU U 3MOpHONOruy, c(hOpMUPOBATh HABBIKM U YMEHUS paOdOTHI C TUCTOJIO-
TMYECKUMU TMpenapaTaMH, aKTUBH3UPOBATH CAMOCTOSITEIbHYIO IMO3HABATEIb-
HYIO JIESITEIbHOCTD YYaIIUXCS;

3) chopMupoBaTh HaBBIKM M YMEHHsSI HCIIOJIB30BaHUS B OymyIied mpo-
(dbeccUOHAIBHOUN NEeATEIbHOCTH 3HAHUU Mo aucuuiuinHe «l{utonorust ¢ ocHO-
BaMH TMCTOJIOTUU U YMOPHOTIOTUM.

B npakTuKyMm BKIIFOYEHBI TEMBI 10 OCHOBHBIM pazzenam Kypca. M3noxe-
HUE KaXJ0W TeMbl COOTBETCTBYET OCHOBHOM 3ajjaye — aKTUBU3UPOBATH CaMO-
CTOSITEJIbHYIO TIO3HABATEIbHYIO JI€ATENIbHOCTh CTYJIEHTOB. BHauane naércs
KpaTkasi TeopeTudeckas nHpopmarius, el U 3aJa4u JaHHOoTro 3aHsaTus. [lanee
CJIeIyeT OMMCAHWE 3aHATHS W CIHCOK IMpernapaToB, HEOOXOAUMBIX I H3yde-
Husl. B KOHIIe 1aéTcsi CIUCOK KOHTPOJIBHBIX BOIMPOCOB U OCHOBHBIX TEPMHUHOB,
KOTOpPBIE JIOJKHBI OBITh MCIOJIB30BaHBI I CAMOKOHTPOJISI MOJIyYEHHBIX 3HA-
HUU U YMCHUM.

K kaxmol Teme 3aHATUS MPUIIAraroTCsl CXEMbl, WILTIOCTpauu U (HOTo-
rpaduu rucTOIOTMYECKUX MPernapaToB, KOTOPbIE 00JeryarT MOHMMaHNUE TJIaB-
HBIX CTPYKTYPHO-(DYHKIIMOHAIBHBIX 3aKOHOMEPHOCTEHN N3y4yaeMbIX 00ObEKTOB.

JlanHOe ydeOHOe mocoOMe MOMOXKET CTyAeHTaM Ooiiee 3h(PEKTUBHO Op-
raHU30BaTh CaMOCTOSITENIbHYIO Pa0OTy MpPHU M3YyUYEHUU JUCHMIUINHBI «lluTomno-
I'Usi C OCHOBAMM TUCTOJIOTUU U AMOPHUOJIOTUN.



ABTOpPBI IPUHOCAT UCKPEHHIOI 0JIArOIapHOCTh BCEM COTPYAHHKAM Ka-
dbeapsl 3a MOMOIIb MO CO3/IaHUI0, OOCYXJCHUIO U BHEJAPEHUIO MPAKTUYECKUX
paboT B y4eOHBIM MPOIECC, a TaKXKe PEIEH3CHTaM JOKTOPY TeAarorudaecKux

Hayk Ilerynuny O.B. u nokTopy Onosoruyeckux Hayk, mpodeccopy ApXurieH-
ko [0.B.



METOAbI UCCJIEJOBAHUA

Ecnu cnenath oueHb TOHKUU Cpe3 KaKOW-TMOO TKaHW U MOMECTHUTh €To
MO0J] CBETOBOM MUKPOCKOII, MOKHO YBHUJIETh, UTO TKaHb COCTOUT U3 ThHICSY MEJI-
KUX KJIETOK. OHU MOTYT OBITh TECHO COJIMKEHBI WM Pa3/ieieHbl MEKKJIETOU-
HBIM BEILIECTBOM, WJIM BHEKJIETOYHBIM MATPUKCOM — IUIOTHBIM MAaTEPHAJIOM,
4acTO COCTOSIIIIMM M3 OENKOBBIX BOJIOKOH, 3aKJIIOYEHHBIX B MOJIMCAXAPHUIHBIN
redsb (puc. 1).
: Puc. 1. Kierku codupareJbHbIX
TpyOo4ek nmouku (mo b. Ausodeprey ¢
coaBT., 2015).
Kierku coOuparenbHbX TpyOoOuek
nouku. Kaxmas TpyOouka Ha cpese
BBITJIIIUT KakK KOJIBLIO TECHO COJn-
XKEHHBIX KJIETOK C OKpAICHHbIMU B
Kpachwlil UBET siapaMu. TpyOOUKu OK-
PY>XEHbl BHEKJIETOYHBIM MATPUKCOM

(nypnypnorii).

PaccMoTpeTh BHYTpeHHEE CTPOCHHE KIIETKH CJIOKHO HE TOJIBKO TTOTOMY,
YTO OHa Majia (AuameTp KIETKU OOBIYHO 5-20 MKM), HO U TIOTOMY, YTO €€ 4acTH
MPO3payHbl M MOYTH OectBeTHBI. OQUH U3 CIIOCOO0B OOOUTH ATy CIOKHOCTh —
HCIONb30BaHne au(depeHIINATBHBIX KpacHUTelNel, MOo-pa3HOMY OKpaIlTuBaro-
IIUX YaCcTH KJeTku (puc. 1).

Kpome Toro, He0OX0AMMO YYHTHIBaTh TOT (DAKT, UTO pa3HbIC KIETOYHBIC
MMEIOT pa3IndHble KOA(DPUIIMEHTHI pestoMiieHus cBeta. Hebompmme pa3andus
KO2(DPUITMEHTOB MPETOMIICHNS] MOKHO BBISIBUTH C ITOMOIIBIO CITCIIHAIBHBIX OTI-
TUYECKHX METOJIOB, a TOJIyYCHHBIC M300PKCHHS YIYUIINTh KOMITBIOTEPHOM
00pabOTKOM.

VY kietok, HabII0MaeMbIX C TTOMOIIBIO TAKUX METOJIOB, BBISBIISIFOTCS Xa-
pakTepHbIe 4epThl cTpoeHUs (puc. 2). OHM UMEIT PEe3KO OYEpUCHHBIC I'PaHU-
IIbI, YTO TOBOPHUT O HAJUYHMHM OTPAaHUYHMBAIONICH WX Hapy)KHOH MeMOpaHbl. B
cepeuHe KIIETKM HaXOJUTCS KpyIHOe, OKpyriioe Teno — adpo (nucleus). Bo-
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KpYT SAApa, 3all0JIHAS BHYTPEHHEE MPOCTPAHCTBO KIIETKH, JICKHUT UUMONIAIMA
(cytoplasm) — npospaunas cyoctanmus. C MOMOIIBIO XOPOIIETO CBETOBOTO
MHUKPOCKOIIA MOYKHO Pa3IHuUTh U KJIaCCU()UIUPOBATH OT/CIbHBIC KOMIIOHEHTHI
muTomiasMel. OHAKO CTPYKTYphI Meibue 0,2 MKM — OKOJIO ITOJIOBHHBI JJTHHBI
BOJIHBI BUJUMOTO CBETa — HEJIb3s Pa3IISACTh C IOMOIIBIO OOBIYHOTO CBETOBOTO
MHUKPOCKOIIA.

Puc. 2. YabTpaTroHkuii cpe3

plasma membrane
i Faghds V5T eaa

G KJIETKM Te4YeHu (TPaHCMMUC-
endoplasmiti:ulum AR A : CHOHHBIH 3JIeKTPOHHBIH
s MUKpockon) (mo b. AJjb-
Oeprcy ¢ coast., 2015).
Bunno MHOXecTBO pgerajieu
CTPOCHUS KJICTKH.

B macrosmee BpeMsi OSBUIMCH HOBBIE THIIBI (DITyOPECIIEHTHBIX MHUKPO-
CKOITOB, KOTOPBIE C UCIIOJIb30BAHUEM CIIOKHBIX METOJIOB OCBEIIICHUS M aHAIN3a
M300pakeHUI MOMOTAIOT pa3inyaTh B HECKOJIBKO pa3 MeHbmue aetanu. OmaHa-
KO 11 eni€ OOJIBIIETo yBEIWYeHUs U 00Jiee BBICOKOTO Pa3pelIeHus UCIIONb3Y-
IOT IJICKTPOHHBIE MUKPOCKOMBI. OHU TO3BOJISIOT BHIETH JETAIM Pa3MEpPOM B
HECKOJIbKO Hanomempoe (HM, NM). J[ns u3ydeHus: KJIETOK C MOMOIIBIO0 JJIEK-
TPOHHOTO MHKPOCKOTA TpeOyeTcs: TpyAoE€MKasi MOArOTOBKa mpenaparoB. Jlaxe
JUTSI CBETOBOM MHUKPOCKOINUW TKAHU HYXXHO ghukcuposams (TO €CTh TIOMEIIAThH
B PacTBOpP OMNPEIEIEHHBIX XMMHUYECKHX PEaKTHBOB), 3aTE€M OCYIIECTBISThH 3d-
JIUBKY B BOCK, MapadvH WIH CIEIHAIBHYIO CMOJTY, & TIOTOM T'OTOBHUTH CPE3bl U
okpawueamsp (puc. 3).

JIist 2JIEKTPOHHOW MHKPOCKOTHH TPEeOYIOTCSI T€ K€ JTambl, HO CPE3bl
JOJKHBI OBITH TOPa30 TOHBINE. B 3JIeKTPOHHBI MUKPOCKOIT HEBO3MOXKHO Ha-
OJIF0/1aTh KUBBIC KJICTKH.



Puc. 3. Mopdosiornyeckue u3MeHEeHUsI B IEYEHH MPHU CYyOXPOHUYECKOM I10-
cTynJieHuu gropuaa HaTpusA B opranusm (mo Asexunoit /I.A., 2017).
IIpumeuanue. A — 6 Henenb, yBenudeHue B 40 pa3; Okpacka reMaTOKCUIMHOM-
so3uHoM; b — 9 Henenb, yBenuuenne B 100 pa3; okpacka reMaTOKCUIMHOM-
s03uHOM; B — 12 Henens, yBenmuenne B 40 pa3; okpacka reMaTOKCHUIMHOM-
s03uHOM; I' — KOHTpOJB; yBenuueHue B 20 pa3; OKpacka reMaTOKCUIMHOM-
n03uHOM. 1 — 3epHucTas guctpodusi renaTonuToB; 2 — (HUOPOIIACTUYECKUE
M3MEHEHUS, BhIpayKeHHas TMM(OIIa3MoUuTapHas HHOUIbTpaLUs NOPTaTbHbIX
TPaKkTOB; 3 — TMAJIMHO3 COCYAOB; 4 — pacIIMpEHHE CUHYCOUIOB; 5 — KJIETKU
Kyndepa; 6 — pacumupeHHas MOJHOKPOBHAs BEHA MOPTAIbHOrO TpakTa; 7 —
IIPOCBETJIEHHBIE anpa C KOHJIEHCUPOBAaHHBIM XPOMAaTHHOM U

MIPOCMATPUBAIOIIUMUCS SIPBIIIKAMU.

[Tocne TOro Kak yJabTPaTOHKHE CPEe3bl OKPAIICHbI M MTOMEIICHBI MO/ 3JICK-
TPOHHBIH MHUKPOCKOII, B I[UTOILIa3ME CTAHOBSTCS BHJIHBI OTACIbHBIC Op2aHe-
abt (organelles) — uéTko pasmuurMble, y3HaBaeMbIe CTPYKTYPHBIC KOMIIOHEHTHI
KJICTKH, KOTOPBIC JIMIIb CMYyTHO Pa3jIMYUMBI 107 CBETOBBIM MHUKPOCKOIIOM. B
AJIEKTPOHHBIA MHUKPOCKON BHJIHA TOHKAs, TOJIIIMHOW OKOJIO 5 HM, HAPYIHCHAA
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memopana, i naazmannema (plasma membrane), okpyxarorast KiaeTky. [1o-
X0KH€ MeMOpaHbl OKPYKatT U MHOTHE OpraHesibl BHyTpH He€ (puc.4).

Puc. 4. He00u1b1110#1 y4ACTOK LH-
TOIJIa3Mbl NMPH 0O0JIbIIEM YyBeJIH-
YeHNH (TPAHCMMCCHOHHBIN 3J1eK-
TPOHHBIA MHKpockon) (mo b.
AabOeptey ¢ coast., 2015). Ca-
MbI€ MEJIKHE U3 SICHO Pa3IMYMMBbIX
CTPYKTYp — puOOCOMBI, KaXaas W3
HUX cocToUT mpumepHo u3 80-90
KPYIIHBIX MOJIEKYI.

HapyxHyto meMOpaHy Ha3bIBAIOT MIa3Mamuueckoi memopanou (mnas-
MaJIeMMOH), a MEMOpaHbI, OKPYKAIOIINE OPTaHEIIbl, — GHYMPEHHUMU MeM-
opanamu (internal membranes). C NOMOIIBIO 3JIEKTPOHHOTO MHUKPOCKOIIA
BHYTPH KJICTOK MOXHO YBHUJIETh M HEKOTOPbIC KPYITHBIC MOJICKYJIbI (pHC. 5).

Puc. 5. YyacTok JJJMHHOM, HUTEBUIHOM
mosiekyJabl  JIHK, BblaesienHol u3
KJIETKH, MO/ 3JIEKTPOHHBIM MHKPOCKO-
nom (mo b. Aas0eprcy ¢ coaBr., 2015).

DJIEKTPOHHBIN MUKPOCKOII, TPEAHA3HAYCHHBIN JJIs1 U3YYEHHUS YIbTPATOH-

KHX CPe30B OOBEKTOB, HA3bIBAKOT MPAHCMUCCUOHHBIM IIEKMPOHHBIM MUKDO-
ckonom (transmission electron microscope). B npunIumne oH OX0X Ha CBETO-
11



BOM MUKPOCKOII, TOJIBKO BMCCTO BUAMMOI'O CBCTA YCPC3 IIPCIIApaT B HEM npo-

XOJIHT IIy4YOK JJIEKTPOHOB. B Npyroi pa3HOBHUIHOCTH JJIEKTPOHHOIO MHKPO-

CKOTIA — CKAHUPYIOuiem 3J1eKmpoHHoM MuKkpockone (Scanning electron micro-

SCOpPE) — DJIEKTPOHBI PACCEUBAIOTCS HA MOBEPXHOCTH 00pasiia, ¥ €ro HCIOJIb-

3YIOT ISl U3YUYEHUS JeTalleld CTPOCHHS TOBEPXHOCTH KJIETOK M JIPYTUX OOBEK-

TOB. 9JI€KTpOHHBII>'I MHUKPOCKOII ITO3BOJIACT U3y4aThb ACTAIIN CTPOCHUA OMOJIOTH-

YeCKUX MeMOpaH, UMEIOIINX TOJIIUHY BCEro B JIB€ MOJEKYJbl. OJIHAKO ¢ Mo-

MOIIIBIO AaKC CaMbIX MOIIHLIX J3JICKTPOHHBIX MHKPOCKOIIOB HC y,Z[aéTCﬂ YBHU-

J€Th OTJIENBbHBIE aTOMBI, U3 KOTOPBIX COCTOSIT MOJIEKYJIbI (pHC. 6).

Puc. 6. Pazmep kieTkHn M e€ yacrei
(mo b. Aanbeprtcy ¢ coast., 2015).
OTOT PHUCYHOK mNepeaaéT COOTHOIIEHUE
MEXKly KJIeTKaMu U atoMamu. Ha kaxxaom
CIEAYyIOIIEM Cllaiifile TMOKa3aHa 4YacTb
MpeapIayero, ypenuueHnas B 10 pa3 u
MOKa3bIBAOIasl IepPexoj OT TNajblla K
Y4acCTKy KOXH, €ro KJeTKaM, MUTOXOH/I-
puu, pudbocomMe U, HaKOHEIl, TPYyIIe aTo-
MOB OJHOM M3 MHOTHX MOJIEKY] Oenka,
COCTaBJISIIONIMX Haiie Teno. Jleramu mo-
JIEKYJISIPHON CTPYKTYphI, MOKa3aHHBIE Ha
JIBYX TIOCIICIHUX Cjaijax, HaXOmsaTCs 3a
npejenaMu pasperiaroneid CnocoOHOCTH
AJIEKTPOHHOTO MUKPOCKOTIA.

Taoauua 1.

HexoTopblie BakHbIe OTKPBITHS B HCTOPUHU M3YYEHHUSI CTPOCHUS KJICTKH.

1665 | I'yk ¢ MOMOIIbI0 MPUMHTHBHOIO MHUKPOCKOIIA OIKCAJ MEIKHE SYCHKU Ha
cpese MpoOKH, KOTOpbie OH Ha3Ball kaemkamu (Cells)

1674 | JleBenryk omwucan mpomucmog (Protozoa). JleBsaTbi0 rogaMu IMO3XKE OH
BIICpBEIC YBUACH Odaxkmepui (bacteria)

1833 | bpoyH omyOiuKoBaJl pe3yabTaThl U3YYEHUS MHKPOCKOIMMYECKOTO CTpOe-
HUS OPXUJIHBIX, TJIC BIICPBBIC ONKCANl Kiiemouroe saopo (nucleus)

1838 | lllnetinen u llIBanu chopmynupoBanu kizemounyto meopuio (cell theory),
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YTBCpPIKAAsA, UTO KICTKHU C AAPOM — YHUBCPCAJIbHAA 3JICMCHTApHAA CAWHUIA
CTPOCHHUA )KNBOTHBIX U paCTeHHﬁ

1857

Kennmukep onucan mumoxondpuu (mitochondria) B MBIIIIEUHBIX KIIETKAX

1879

daeMuHr MOAPOOHO omucan IoBeacHHe Xxpomocom (Chromosomes) Bo

BpCMA MUTO3a B ’)KUBOTHOU KJIETKE

1881

Kaxainp U Jpyrue rucTojiord pa3padoTalid METOJbI OKPAIMBaHUs, TO3BO-
JISIFOIIUE BBISIBUTH CTpocHME Hepenou Kaemku (nerve cells) u crpykrypy
HEPBHOM TKaHU

1898

lonbmku  BoepBble yBHued W onucan annapam Toavoxycu (Golgi
apparatus), okparmuBas KJI€TKH HUTpAToM cepedpa

1902

BoBepu npeanonoxun yuyactue xpomocom (Chromosomes) B nepeaade Ha-
CJICICTBEHHBIX MPU3HAKOB, HAOJIO/as 3a MOBEICHHEM XPOMOCOM B IPO-
1[ecCe MOJIOBOTO Pa3MHOKEHHS

1952

[Mamman, [Moptep u ChecTpann pa3paboTaiv METONBI IAEeKMPOHHOU MUK-
pockonuu (electron microscope), mo3BoOJIMBIIKE BIIEPBbIC YBUICTh MHOTHE
BHYTPHUKJICTOUYHBIC CTPYKTYPhl. OJHHM U3 MEPBBIX IPUMEHUB 3TH METO/IBI,
['ekcau mokaszal, 4TO B MBIIIIAX €CTh YIOPSJAOYEHHO PACIOJI0KCHHBIC
OenkoBbIe HUTH — yumockenem (cytoskeleton)

1957

PoGepTcoH ¢ MOMOUIBI0 3IEKTPOHHOM MHUKPOCKONHUHU BIEPBbIE HAOIIOIAT
JBYCIIOMHYIO CTPYKTYpY Kiaemounou memopanwt (Cell membrane)

1960

Kenapro BrepBbie MOAPOOHO OMHUCATT MIPEXMEPHYIO CHMPYKMYpy 0enKa
(protein structure) muozroouna (myoglobin) kamanora ¢ paspeiieHUeM
0,2 HM, HUCIIONB3YS permzeHocmpyKmypubli anaiu3. IlepyTil (¢ MCHBIIUM
paspereHrueM) pacuudpoBail CTpyKTypy 2emoznoouna (haemoglobin)

1965

Kpuctuan ae [[10B ¢ coaBTOpaMu, UCMOIb3ys METO (hPaKIMOHUPOBAHUS,
BBIJICTHIIN nepokcucomot (PEroxisomes), mumoxonopuu (mitochondria) u
auzocomot (lySOSOMeS) U3 KIETOK MEYSCHU KPBICHI

1968

[letpan W ero COTPYJIHUKH CKOHCTPYUPOBAIU NEPBBIA KOHPOKAIbHBLI
muxpockon (confocal microscope)

1974

Jlazapunec u BebOep ucnonbzoBanu ¢hiyopecuenmnsie anmumena (fluo-
rescent antibodies) mis okparmBaHus UTOCKENETa

1994

Yandu ¢ coaBTOpaMH HCIIOIL30BANH 3€/1E¢HbLIL (h1yopecueHmHublili 6en0K
(green fluorescent protein, GFP) kak mapkep st HaOIIOCHUS 3a IMOBE/IC-
HUEeM OEJIKOB B )KUBOM KJIETKE

13




I'TABA 1. THCTOJIOI' YA

['ucTonorusa — Hayka O CTPOCHHUH, PA3BUTUU U KU3HEIESITEIBHOCTU TKa-
HEW KUBOTHBIX OpraHu3MoB. OHa M3y4aeT 3aKOHOMEPHOCTU CTPYKTYPHOU Op-
raHu3anuu >kuBod matepuu. OCHOBHBIM MPEAMETOM THUCTOJIOTHUU SIBIISIOTCS
TKaHH, MPEJCTABISAIONINE COOOM CUCTEMY CIIEIYIONIEH 3a KIETOYHBIM YPOBHEM
OpraHu3allK KMBOW MAaTEpPUU B LIEIOCTHOM Opranu3Me. TkaHsaM MpUcymu oo-
eOMO0JIOTUYECKUE 3aKOHOMEPHOCTH, CBOMCTBEHHBIE )KUBOW MaTEpPUH, U BMECTE
C TeM COOCTBEHHbBIC OCOOCHHOCTU CTPOCHHS, Pa3BUTHUSI, KU3HENCATEILHOCTH,
BHYTPUTKAHEBBIE U MEKTKAHEBbIE CBA3U. TKaHU CIyKaT 3JIEMEHTAMHU Pa3BU-
THS, CTPOCHUS U KU3HENEATCIbHOCTH OPTaHOB U UX MOPGOGYHKIIMOHATBHBIX
€UHUII.

Tkanu npeacTaBiIsAIOT COOOM CUCTEMY KJIETOK U HEKJIETOYHBIX CTPYKTYP,
O0BEIMHUBIINXCA U CICIUATN3UPOBABIINXCS B MPOIECCE IBOJIOIUU JIs BbI-
MOJIHEHUS BaKHEUIUX QyHKIMMA B opranusme. [ ka0l TKaHU XapaKTePHBI
MPUCYIIIUE UMEHHO €l OCOOEHHOCTU CTPOCHUS, PA3BUTHUSI U KUZHEIACATEIbHO-
CTH.

1.1. DnuTesuabHbIe TKAHU.

OnurenuanbHble — 3TO MOTPAaHUYHBIE TKAHU, PACIOJOXKEHHbIE Ha IIO-
BEPXHOCTH Te€Ja, B CIU3UCTHIX 000J0YKaX BHYTPEHHUX OPraHOB M BTOPUYHBIX
nonocTsix. OcHOBHbIE (YHKIIMU — 3alllUTHAs, pa3rpaHUYUTENIbHAs, CEKPETOp-
Has. [Tpu3Haku: KJIETKHU pacnoyiararoTcs IMjacTaMM, TECHO CBSI3aHBI APYT C ApPY-
roM, 00JalarT TMOJSIPHOCTHIO, UMEIOT Oa3albHYI0 MeMOpaHy, OTCYTCTBYIOT
KPOBEHOCHBIE COCYJbl M MEXKKIETOYHOE BEIIECTBO, BBICOKAs CIIOCOOHOCTH K
CUHTE3Yy U CEKPEIINH, a KaK K€ K pereHeparium.

Knaccugurkayusa snumenuaipnolx mkaueii:

SIMUTEJIUN

[ToxpoBHBIN Brictunaronuii Kenezuctein

[TOKpOBHBIN ¥ BBICTUJIAOIINI MOAPA3ACISAIOTCS HA:
Oonocnoiinbwiii:
- [Inockui
- KyOuueckuii

- [Tpusmatnueckuii
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- [IceBTOMHOTOCIIOMHBIN

Mmuozocnoiinuiii:

- OporoseBaronui

- Heoporogearomuit

- [lepexoaHblii

Kenezucmarii siMTenvi NOAPA3AEIACTCA 10 TUITY CEKPELAU Ha:
- BHEIIIHEN CEKpeLuun

- BHYTPEHHEN CEKPELIUU

- CMEIIAaHHOM CEKPEIUU

9 | L
\
\
9
g |
! '\\_ 4
0 MHOroCH0¥iHbII poro-
IIpocroii kyOu4eckuii BUYHBIN YelyH4aTblil
MUTEIUH ‘ MUTEIHH
ﬁp o~

IIpocroii cToI0HATLI
MUTeUH

Puc. 7. Cxema pacnoJioxkeHusi SNMUTETHATbHBIX TKaHEeH B OPraHu3Me.

3auamue Ne 1. InumenuanvHvie mKamnu.
He.]'ll) SAHATUA: HN3Y4YCHHUC KHaCCI/I(bI/IKaHI/II/I, HNCTOYHHUKOB PAa3BUTHUA U
CTPOCHU PA3JIMYHBIX BUAOB SITUTCIINS U JKCIIC3.
3agaum:

1. Hay‘II/ITBCSI ONPCACIIATH SIUTCIIMAJIBHYIO TKAHb IO MUKPOCKOIIOM.
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2. Hayuntbcst uaeHTUDUIIMPOBATH PA3IMYHbIE BUBI SITUTEIHA.

3. Hayuutbcst cBsi3pIBaTh OCOOCHHOCTH CTPOCHHS AIUTENIMEB C BBINOJ-
HAEMBIMU UMH (PYHKIUSIMH.

4. HayuuThcd pacno3HaBaTh HA IpenapaTax pa3jInYHbIE THIbI JKEJIE3U-
CTOT'0 3MIUTEIINS.

O0opynoBaHue: MUKPOCKOI, HAOOP TOTOBBIX TMCTOJIOTMYSCKUX TIperia-

paToB, TUCTOJIOTUYECKUM aTiiac.

Mukponpenapambol 013 uzyueHuA:

1. ODHOCTOMHBINA INIOCKUU DITUTEINN — ME3OTEITHIA.

2. OIHOCTIOWHBIA KyOUYECKUM STMUTENN MTOYKH KPOJIHKA.

3. OgHOCTONHBIN NPU3MATUYECKUHN AITUTETUN

4. IIceBIOMHOTOCIIOMHEBIN DITUTEINN

5. MHOroC/IOWHBINA IUIOCKAW HEOPOTOBEBAIOIIUN JIUTEIUNA POTrOBUIBI
riasa.

6. MHOTOCIOMHBIN IJIOCKWA OPOTrOBEBAIOIIUI SMTUTEINNA KOXKHU Majblia.

7. llepexoaHbIN SIUTEIUH.

8. JKene3ucTeI SIUTEINI.

Xoxa padoThI:

1. PaccMOTpeTh 1MOJ MUKPOCKONOM OJHOCJOWHBIN MIIOCKUN 3MUTEIUN.
Onpenenutb 0COOEHHOCTH €T0 CTPOCHUS.

2. 3anucarh B TETPaJb MECTO PACIOJIOXKEHUS U (PYHKIUU IJIOCKOTO HU-
TEJINs1, UCTIOJIb3YS pHUC. 8.

3. MByunTh 1mog MUKPOCKOTIOM CTpOoeHue KyOudeckoro snurenus. Omnpe-
JICIUTH €r0 pacroyiokeHrue u GyHKIMH. 3aprucoBaTh B TETPaib, UCIOIB3YS PHUC.
Q.

4. VI3yuuTh CTpOEHHE OJHOCIOMHOr0 MpU3MaTuieckoro amutenus. Onpe-
JICIATH €T0 PACIooKeHrne u GyHKIMH. 3aprucoBaTh B TETPaab, UCIIOIB3YS PHC.
10.

5. M3yuntb OCOOEHHOCTH CTPOCHHE IICEBJOMHOTOCIOMHOIO SMUTENHUS.
Onpenenursb €ro pacrnojaokeHne U PyHKIUU. 3apucoBaTh B TETPab, UCIOJIb3YsI
puc. 11.
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6. U3yuuTh CTpO€HHUE MHOTOCIONHOrO IUIOCKOTO HEOPOTOBEBAIOIIETO
snutenusa. OnpeaenuTb ero 0COOEHHOCTH, PACIOIOKEHUE U (PYHKITUH. 3apUCo-
BaTh B TETPaJlb, UCTIONB3Ys puc. 12.

7. VI3yuuTh CTpPOEHHE MHOI'OCIOMHOIO MJIOCKOTO OPOrOBEBAIOIIETO AIU-
tenus puc. 13. OnpenenuTs ero 0COOEHHOCTH, PacoiokeHne U (yHKIUU. 3a-
pHCOBATh B TETPab, UCIIOIB3Ys pUc. 14.

8. U3yunth ctpoenue nepexogHoro snutenus. OnpeaenuTs ero ocooeH-
HOCTH, PACIOJIOKEHUE U PYHKIMH. 3apUCcOBATh B TETPa/lb, UCIOJB3YS pHC. 15.

9. U3yunth cTpoeHHe xene3uctoro snurenus. OnpeneanuTb ero ocooeH-
HOCTH, PACIIOJIOXKEHUE U PYHKIIMH. 3apHCOBATh B TETPa/lb, UCIIONB3YS pHC. 16.

10. Wzyuuth paznuuHble TUIBI kene3. Omnpenenutb 0COOEHHOCTH HX
CTPOEHHUSI B 3aBUCUMOCTH OT THIIA CEKPELIHH.

Harassaubid MaTepua.

LleHTpaneHoe
BazaneHaa [poTonnazmatvyeckMe AWCKOBMAHOE
MembpaHa  MOCTHMEM A po

LeHTpaneHoe |8
chepudeckoe

BazaneHaa
mMembpaHa

Puc. 9. OnHoc/10/iHbIH KYOHYeCKU INUTETH .
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BazankeHaA MpocTo
membpaHa LUMNUHAR W ECKUA

ANMT ENKIA,
NoSAEpPHME AIOWMA |
fOKaN0BUOHYIO KNETKY

Puc. 10. OqHoCc/I0MHBI MPU3MATHYECKUN U TETH .

PecHWYKK

{3
/ hma,

BazaneHaa MoggepsuMeaiou,ad CeKpeTUpyiowWwan
memBpaHa KneTka CNM3b

Puc. 11. IIceBAOMHOTOCJTOMHBIN dITUTEJINM.

Puc. 12. MHOroC/10MHBI HEOPOTOBEBAKOIIMH INUTEIHIA.

Ilpumeuanue.

MHOTrOCHOMHBIN TJIOCKUM (HEOPOTOBEBAIOIINM)  AIUTEIUIN

POroBulkbI riia3a: 1 — xkiIeTKHn IMOBCPXHOCTHOI'O CJIO; 2 — KJIICTKH CpE€aHCro CJIoi;

3 — KJIeTKU OazayibHOTO CJiost; 4 — OaszanmbHass MeMOpaHa; 5 — COCIMHUTEIbHAS

TKaHb.
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Poroeo#n

Bnecrawmmn

3epHUCTBIA
LnnoBaTbii

Ba3anbHbii

Oepma

Puc. 13. CxeMa cTpoeHHUSI MHOTOCJIOIHOT0 OPOTrOBEBAKOIIEr0 dMUTETHS.

Bonowoe yeeauueHue

Porogoii cnov (poroebie
yeLyirm)

BaecTawmm cnom

3ePHUCTBIN CI0M (3EPHUCTBINA
KEPATUHOLWMT CrpaHynamu
'] KepatorHanvHa)

LWnnosaTbii cAOM
(wunosatbii
KepaTUHoUMT)

Ba3anbHbIv CAOM
(6a3anbHble kneTku)

basanbHaA MembpaHa

Moanemalian
COBAMHWUTE/IbHAA
TKaHb

Puc. 14. MHOTr0oC/10MHBIN OPOrOBEeBAIOIIMIA NN TEJIUI.
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Yewyika

KyBudeckue
KNeTKK

BazaneHaa 3apoabiw es b
MembpaHa CNon

Puc. 16. Keae3ucTblid SIUTEIUM.

KoHTpoJbHBbIC BONIPOCHI.
1. Kakue o01ue NpUHIMIIBI CTPOSHUS UMEIOT SMUTETHAIbHbIC TKaH!?
2. VI3 xakux 3apoJbIIIeBBIX JIUCTKOB 00pa3yloTcs B AIMOPHOTEHE3E pas-
JIUYHBIC BUJBI STTUTEIMS?
3. U3 kakux c10€B COCTOUT MHOTOCIOMHBIN OPOTOBEBAIOIITUN STTUTETUN?
4. Kakue TUIbI KJIETOK pa3inyaroT B COCTaBe MHOTOCIOWHBIX SMTUTEINEB?
5. Kakyro ¢pu3nonoruueckyto poiib UTpatoT pa3iIudHbIC TUITBI KenE3?

OcHOBHBbIEC TEPMUHBI
1. AnnokpuHHas xenesa
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2. bazanpHas memOpaHa

3. Me3orenuu

4. llIunoBaTteIi clIOU

5. DK30KpHHHas XKene3a

6. DIIUTETUOIUTEI

7. Onurenui

1.2. Ko:xka.

Koxa sBnsiercss oOmMM MOKPOBOM, OOpa3yroUIUM HapY>KHYHO IMOBEpPX-
HOCTh Tesa. OHa HEOJHOPOJHA IO CTPOCHHUIO HAa Pa3IMYHBIX 00JacTAX Teja.
[Ton mpon3BOAHBIMU KOKHM IMTOHUMAIOTCS Pa3IUYHbIE 00pa30BaHUs KOXKH, TaAKHE
KaK KOXKHBIEC pelieNTOPHbIE 00pa30BaHusl, KOKHBIE JKeJI€3bl, HOTTU U BOJIOCHI.

Y B3pOCHOro 4enoBeka IUIOMIA/lb KOXKHOTO IMOKPOBA COCTABIISIET OKOJIO
1,7 M. KoxHblit MTOKPOB COCTOMUT M3 COOCTBEHHO KOXKHM Y TOJIKOXKHOM KJIeT4aT-
ku. Koska BKiTtouaeT B ce0s SMUIEePMUC — TUIOCKUI MHOTOCIOMHBINA SMTUTEINH, U
IEepMYy — IUJIOTHYIO CE€Th KOJUIAT€HOBBIX M AJACTUHOBBIX BOJIOKOH. llogkokHas
KJIETUATKa MJIOTHO COEJAMHEHA C JIEPMOU U MPOHM3aHA IUIOTHBIMU OEJIBIMU CO-
€IMHUTEIILHOTKAaHHBIMU BOJIOKHAMU.

Koxa siBiisieTcss opraHoM, BBITTOTHSIOMIMM (DYHKITUHU: 3aIIUTHYIO, PeryJis-
U0 BOJHO-COJIEBOTO OOMEHA, TEPMOPETYIISINIO, IETOHUPOBAHUE KPOBH, pe-
LHENTOPHYIO U UMMYHOJIOTHYECKYIO.

3anamue No 2. Koorca.

Ieab 3aHATHA: W3YYUTh MUKPOCKOIMYECKOE M YIbTPAMUKPOCKOIUYEC-
CKO€ CTPOEHHE KOKU M €€ POojib B (DYHKIMSIX 3aIlMThl M MOAAEPKAHUS TOMEO-
cTasa.

3agaum:

1. Hayuntbcs uaeHTH(UIIMPOBATH MO MUKPOCKOIIOM CJIOM KOXH U UX
TKaHEBbIE DJIEMEHTHI.

2. HayuuTbcst 00OBACHATH CTPYKTYPHBIE OCOOCHHOCTH KOKH B Pa3IMYHBIX
TornorpapuuecKux 30HaX B CBSI3U C BBIMOJHACMON (YHKITHEH.

3. HayuuTbcst 00BACHATH OCOOCHHOCTH CTPYKTYPHOUM OpPraHU3aliu KOXH
B CBSI3U C IE€HCTBHEM (PAKTOPOB OKPYKAIOIIEH CPEIbL.

O0opynoBaHUe: MUKPOCKOI, HAOOP TOTOBBIX TMCTOJOTHYECKUX Ipera-

paToB, TUCTOJIOTUYECKUH aTJiIac.
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Muxkponpenapamul 013 uzyuyenus:
1. Koka nmanena.
2. Koxa ¢ Bosocom.
Xoa padoThi:

1. U3yuuth ctpoeHue Koxu. ONpeneianTs U3 KakuX TUIIOB TKAHEW OHa

COCTOMT, UCTIONIB3Ys puc. 17 u 18.
2. OnpenenuTsb T YTUTENHSL.

3. M3yuuth cTpoeHre W (PYHKIUU Pa3IUYHbINA THUIIOB KJIETOK KOXH, UC-

noJjb3ys puc. 19.
4. 3y4uTh CTPOCHUE JEPMBI.
5. OnpenenuTh OCHOBHBIC (DYHKITUU KOXKH.
6. 3apucoBaTh CXeMy CTPOEHUS KOXH, UCTIONIB3Ys puc. 20.
7. 3apucoBaTh ¥ NOJIMNUCATh OCHOBHBIE KJIETKH 3IHIEPMHUCA.

Harasausii MaTepuad.

Bepxuuin chon

HEPBHOR OKOHYaHWe, (anupepmnc)
HELGe Lo . HepsHoe oxoHvaHne,

Heperoe OKOHYaHne, YYBCTEYIOLLEE XON0A

HyBCTBYIOWEE Kacanue - Huxuui cno#

(nepma)

CanuHan xenesa
HepaHoe DKOHYaHne,
HYBCTBYIOLLEE ARBIIEHUG ™ Heperoe orowsasste,
Heps YYBCTBYIOLLEE TENN0
Muuiua sonoca % 2
Xuposoh cnon
BonocsHan nykosmuua
BONOCAHOM MELLIONEK
BEHOCHLIN KNS
i P Moroeas xenesa

Puc. 17. Ctpoenune Koxu.
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Poroeoii cnoit

BnecTRwmii chom |

3epHUCTHA CNo

Wssnoearoiii chon

Monogsie xnerxn
Menanoynr

Aenauuica KepaTHHoLur

[(3 Knerxa)

- TaKTMNDHAA KNEeTKa
Hznmmemmoe HepBHO®
OKoHuA HKe

BazanoHomi cnoi

Puc. 18. CTpykrypa 3nugepmuca.

Ilpumeuanue. B stinaepMuce TOJICTOW KOXKHU PA3IUUYUMBI S CIIOEB. Bricokue
KyOHM4ecKkne KepaTUHOUUTHI 0a3abHOTO (POCTKOBOTO) CIIOSI COCTUHEHHI ¢ Oa-
3aJIBHOM MEMOpPaHO#, OTIACTSIONICH MUACPMHUC OT IMOJJICKAIIEH COCTMHUTEIb-
HOM TKaHM COOCTBEHHO KO>KH. BBIIIe B IIMTIOBATOM CJI0€ PACIIOIOKEHBI KIETKH
MOJIUTOHAIBHOUM (DOPMBI, COETUHEHHBIE MEXKy COOOM KOPOTKUMU LUTOILIa3Ma-
TUYECKUMH BBIPOCTAMHU — IIUIIAKAMU. Bpllle MMUMIOBATOTO CJOSI HAXOAMUTCS
3EpHUCTBIN, 00pPa30BaHHBIN YILIOMIEHHBIMA KEPAaTHHOIMTAMHM, COACPKAIIUMU
TEMHOOKPAIIEHHYIO 3€PHUCTOCTh. M3 3€pHUCTOrO €10 YIUIOMIEHHBIE KIIETKH
MepeMEIATCs B OJIECTSIUNA U POTOBOM CJIOW, MPEBpAIasICh B POTOBBIC ye-
yWUKH, — TEPMUHAIBHO AU PEepeHITMPOBAHHBIC KEPATUHOIIUTHI.

ENec TSuUuLiMeEE Crnosa
TepHrCcC TRl Cnioss

Lllsnosarcarm crnnom
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Puc. 20. Koxka 4esioBeka nmojg MUKPOCKOIIOM.

KoHnTpoJbHBIEC BONIPOCHI.

1. Y3 xakux CI0O€B COCTOUT KOXka?

2. Kakue TuIbI KJIETOK BXOJIST B COCTaB Ka)KJIOTO CII0s AIuaAepMuca?

3. KakoB cocTaB nepmbi?

4. Kakue KJIETKU SBJISIOTCS HCTOYHUKOM PETreHepaluu duiepMuca?

5. C KakMMM M3MEHEHUSIMU KJIETOK SIHJIEPMHUCA CBSI3aH MPOIECC OPOro-
BEHUS?

6. Kakumu cTpykTypamu OOYCIIOBJICH PHCYHOK KOXKM Ha TMOJIyIIeYKax
nanbIeB?

7. KaxoBbl OCHOBHBIE (DYHKITUH KOXKHU?

OCHOBHbIC TEPMHUHBI.
1. Jlepma
2. KepatuHouur
3. Koxa
4. Menma"Hout
5. Certuartslii cioi
6. COCOUYKOBBIH CIIOU
7. OnuepMuc
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1.3. MpllieyHasi TKaAHb.

MpimieyHass TKaHb COCTOMT M3 MBIIICYHBIX KJIETOK, CIIOCOOHBIX COKpa-
warbest. Mexay KIEeTKaMu COICPIKUTCS MPOCIOMKA PBHIXJION COSCIUHUTEIbHOM
TKaHU, C MOMOIIBID KOTOPOW KIIETKU OOBEAuHSIIOTCS B oprad (Mbiiy). Ilo
CTPOEHHIO MBIIICYHBIC KJIETKH HAIIOMUHAIOT APYTHE KJIETKH OpraHu3Ma, XOTs
oTIM4arTcs oT HUX (opmoit. Kaxkmas kimerka mogoOHa BOJIOKHY, JJIMHA KOTO-
poro Moxet gocturath 20 cm. [1o3ToMy MBIIIEUHYIO KJIETKY Ha3bIBAlOT MbI-
IEYHBIM BOJIOKHOM. XapaKTepHOU OCOOCHHOCTHIO MBIIICYHBIX KJIETOK (BOJIO-
KOH) SIBJIICTCS MPUCYTCTBUE B HUX OOJIBIINX KOJHWYECTB OCITKOBBIX CTPYKTYD,
KOTOpBI€ Ha3bIBAIOTCA MUOGUOpPUIIIIAMU, M KOTOPBIE COKpAIIAIOTCS MPH pa3-
npaxkenun kietku. Kaxmas muoduOpuiizia COCTOMT U3 KOPOTKUX OETKOBBIX
BOJIOKOH, Ha3bIBAEMbIX MUKpOQHUIaMeHThl. B cBOIO ouepenb, MUkpoduiameH-
ThI MOAPA3EISIIOTCA HA TOHKUE aKTUHOBBIE U 00JIee TOJCThIE MUO3MHOBBIE BO-
nokHa. CoKpallleHre MPOUCXOAUT B OTBET HA HEPBHOE Pa3/Ipak€HHUE, KOTOPOE
nepenaércs K MBIUILE OT JBUTAaTEIbHOM KOHUEBOM IUIACTUHKU MOCPEICTBOM
HelipoMenuatopa — anetTuwixoiruHa. OKpacka MBIIIEUYHBIX KJIETOK 00yCIOBJIEHA
MPUCYTCTBUEM B IUTOIIA3ME€ MHOTJIOOMHA, CTPYKTYPHO U (DYHKIIMOHAIHHO
OJIN3KOTO K TeMOTJI00HHY.

B COOTBETCTBUU CO CTPOEHUEM M BBIMOJHSEMBIMU (YHKIUSIMH, Pa3iiv-
4aloT 3Kyl (HEUCUEPUYEHHYI0) M TOMEPEUYHOII0I0caTy0 (MCUEPUYEHHYIO)
MBIIIEYHYIO TKaHb.

I'naokas mvlueunana mkans NOAPA3ACIACTCS HA:

- Me3eHXUManbHOTO MPOUCXOXKACHUS

- DNUAEPMAITBHOTO MPOUCXOXKICHUS

- HelipasibHOTO NPOUCXO0KAECHUS

MpiieyHasi TKaHb KMIIEYHUKA B OCHOBHOM MPEACTAaBJIEHA TJIaJKOW MbI-
IIEYHON TKaHbBIO. 3a CYET ATON TKaHU (popmupyeTcs: OOJibIIasi 4YacTh CTEHOK
MOJIBIX BHYTPEHHUX OPraHOB (KEIyIOYHO-KHUIICUHBIM TPAKT, KXETYHBIM ITy-
3bIPb, MOYETIOJIOBBIE OpPTraHbl, KPOBEHOCHBIE COCY/bI U T.1.). [ Tajfikas mbiiiey-
Has TKaHb TaKXke (POpMHUpYET JbIXaTelbHbIE MYTH, Ija3a, BOJOCHI U IICHHBIE
Kene3kd. DYHKIMU TIAJKUX MBIII KOHTPOJUPYIOTCS aBTOHOMHOW (Berera-
TUBHOM) HEPBHOM CUCTEMOM, OJJHAKO BO MHOTMX OpraHax OHU MOTYT CTHUMYJIH-
pOBAaThCsl TACCUBHBIM PACTSXKEHUEM (MUOTEHHASI CTUMYJISALINS ).

Ilonepeunononocamas noapas3aenseTcs Ha:
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- CKeNeTHY10

- Cepeunyto

ITox MUKPOCKOIIOM B MBILLIEYHOU KJIETKE MOYKHO BUJETh JKECTKYIO CTPYK-
TYPHYIO OpraHu3aIio MUOPUOPMILT U UX CyObennHUIl (AKTHHOBBIX U MHO3H-
HOBBIX BOJIOKOH). OHHU pacrojararoTcs B BUJIE YEPEIYIOUIUXCS CBETIIBIX U TEM-
HBIX [ONEPEYHBIX MOJIOC. TaKo! yIopsAOYEHHBIN XapaKTep pacloJIOKEHUs aK-
TUHOBBIX U MHO3WHOBBIX BOJIOKOH SIBJIIETCS OTJIMYMTEIBHBIM IPU3HAKOM KIIE-
TOK MOMNEPEYHOIIOIOCATHIX MBIIIL, MOCKOJBKY B KJIETKax IJIaJKON MBIIIECYHOU
TKaHU BOJIOKHA PACIIOJI0KEHBI HEYIOPSIAOYEHHO.

Ckenemmnasn Mmblniednast Tkanb cocraBiageT 40-50% ot oOmiero Beca tena,
YTO JeJaeT CKEeJIeT Haubojee Pa3BUTOM YacCThbIO YEJIOBEYECKOIO OpraHu3Ma.
bonbias yacTe CKeNETHBIX MBI 00pa3yeT MYCKyJaTypy akTUBHOM JBUTa-
TEIbHOU CUCTEMBI, a TaKke (POpMUPYET BhIpaXKEHHE JHIA (MUMUYECKUE MbIII-
1Ibl), S13bIK, FTOPJI0, TOPTaHb, CPEAHEE YXO, TA30BOE JTHO U T.J. DTU MBIIILI Ha-
XOJSTCS MOJI KOHTPOJIEM COMAaTHUYECKON HEPBHOM CUCTEMBI U ITIOATOMY SIBJISIIOT-
Cs1 IPOU3BOJIbHBIMU.

CepneuHasi TKaHb TNpeACTaBieHa crnenuduuecko (HopMoil mnomnepevHo-
MOJI0CAaThIX MBI, [10 CpaBHEHNIO CO CKEJIETHBIMU MBIIIIIAMH, OHA UMEET ClIe-
JYIOIIE OCOOCHHOCTH

1. B ornuuue OT KpaeBOro pPacHoJIOKEHUS SAEP B KIETKE CKEJIETHBIX
MBILILL, Spa B KJIETKaX MBIIICYHOM TKAHU CEpALA PacCIlOararoTcs B LEHTPE
KkiIeTkd. CaMH KJIETKM MO AUAMETPy MEHBIIE MBIIIEYHBIX BOJIOKOH CKEJIETHBIX
MBIIILI.

2. B NpOTHBOMOJIOKHOCTh MBIIIEYHBIM BOJIOKHAM CKEJIETHBIX MBbIIIII,
CHapyXH HE MMEIOMIMX (PUOPUIUIAPHBIX CTPYKTYpP, HEOOXOAUMBIX IIJISl CBSI3bI-
BaHMS MEXy COOOM, KJIETKM MBILLIEYHON TKaHU CepAla CBA3aHbI IPYT C APYroM
BCTABOYHBIMU JUCKaMH. Takas opraHu3aius MBIIIEYHBIX KJIETOK CepAala JaeT
BO3MOHOCTh BO3HHKAIOIIEMY B CHHYCHOM Yy3JI€ UMITYJIbCY BeepooOpa3Ho pac-
IIPOCTPAHATHCS 110 CTEHKaM OOOMX MpEeACEeplInid, U Jajee Mo BHYTPEHHEH Io-
BEPXHOCTH KETYTOYKOB.

3. Emé onHa 0COOEHHOCTh CEepJIeYHON MBIIIIBI 3aKIIOYAETCs B CIIOCO0-
HOCTH HEKOTOPBIX €€ KJIETOK I'€HEpPUPOBATh UMITYJILCHI HE TOJIBKO B OTBET HA
BHEIIIHUE PA3JAPAKUTENN, HO U CIIOHTAaHHO. BmMecTe ¢ TEM aKTHBHOCTH KJIETOK
MBIl CEPALIA HAXOAUTCS MOJ KOHTPOJEM aBTOHOMHON HEPBHOU CHUCTEMBI.
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Hanpumep, mo curHainy CHUMIIATHYECKOW HEPBHOM CHUCTEMBI CKOPOCTh COKpa-
IIEHUN Cep/lla MOXKET YCHJIMBATHCS, a 10 CUTHAIY MapacUMIAaTUYECKOU — 3a-
MEJIISATHCS.

Puc. 21. CxeMa pacmnoJio:keHHsl MbIIICYHbIX TKAHEll B OpraHu3me
Ilpumeuanue (no boiuuyx H.B. c coaem., 2014). 1. I'nagkomblilieuHasi TKaHb —
B CTEHKE IOJIbIX OPraHOB TJIaJKHE MBIIIIBI 00OBIYHO (OPMUPYIOT BHYTPEHHUMN
UUPKYJISPHBIA U HAPYKHBIM MPOIOJIbHBIN ciion. Ha npononsHOM paspese riaj-
KOMBIIIECYHBIC KJIETKH UMEIOT YJIMHEHHYIO BEPETEHOBUIHYIO (hOopMy. XOPOIIIO
3aMETHBI LIEHTPaJIbHAs YTOJIIEHHAS YaCcTh, COAEpKallas MaJIOYKOBUIHOE SJIPO,
Y 3a0CTPEHHBIE KOHIIBI KJIETOK, MPOHUKAIOIIME B MPOMEKYTKU MEKY COCE.-
HUMHU KJIETKaMd. MeXay TIIaJKOMBIIICUHbIMU KJIETKAMUA BUJIHBI TOHKHE IIPO-
CIIOMKH PBIXJION COCAMHUTEIbHOU TKaHW. 2. CKeJleTHasl MBIIIIA — MBIIICUYHBIC
BOJIOKHA, OPTaHW30BAHHBIE B OTAECIbHBIC IMYUYKH, MPOXOASAT B TPEX B3aUMHO
MEePIEHIUKYISPHBIX IUIOCKOCTSIX. Ha mpoaoibHOM Cpe3e MBIIICYHbIE BOJOKHA
(cuMIUIacThl) UMEIOT BUJ JIMHHBIX JICHT, COJEPKAIINX OOJIBIITOE KOJIMYECTBO
YIIUHEHHBIX AJIEP, PACIIOIOKEHHBIX O] CAPKOJIEMMON. XOPOIIO BUAUMAS T10-
nepeyHasi UCYEPUCHHOCTh MBIIIEYHOTO BOJIOKHA OOYCJIOBJIEHA UYepelOBaHUEM
CBETJIbIX W TEMHBIX AUCKOB MUO(DUOpWIT BoJIoOKHA. B momepedyHoM cedyeHuu
MBIIICYHBIE BOJOKHA MMEIOT OKPYTJIYIO HJIM MHOTOYTOJbHYIO (hOpMy; B HHX
XOpOIIO 3aMETHBI MHO(PUOPUIIIBI B BHUAEC TOYEK, OOPa3ylOUIUX OTIEIbHBIC
TPYIIBI U PACTIOJIOKEHHBIX IO nepudepuu sapa. Mexay MbIIIEYHBIMUA BOJIOK-
HAaMU MPUCYTCTBYIOT MPOCIOWKUA PBIXJIOW COEAUHUTEIBHON TKaHHW, COCY/IBI,
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’KUPOBBIE KJIETKU, HEPBHBIE BOJOKHA. 3. Cep/ieyHasi MblllIedHasi TKaHb — BOJIOK-
Ha 00pa3oBaHbl COCTMHEHHBIMU MEXKIY COOON C MOMOIIBIO CIIEeUATU3UPOBaH-
HBIX KOHTAKTOB (BCTABOYHBIX JUCKOB) OTPOCTYATHIX MBIIICUYHBIX KIETOK — Kap-
AMOMHUOLMTOB. BCcTaBouHble MUCKU, BUAMMBIE KAaK BBIPAKEHHBIE NOMEPEUYHbIE
II0JIOCHI B COCTAaBE BOJOKOH, MAapKUPYIOT IPAHULIBI MEXKIY KapIUOMHUOLIUTAMHU.
Snpa, uMmeromue oBaibHYI0 (OpMY, OPUEHTHPOBAHBI BIOJIb MPOJOIBHON OCH
BOJIOKOH M 3aHHMMAIOT LIEHTPAJIBHOE IMOJO0KEeHHEe. MUuopuOpuiibl KapIuoOMHUo-
IIUTOB, KaK U B CKEJIETHOM MBIIIEYHOM BOJIOKHE, COJIEpPKAT YepeyIOIIHecs
CBETJIbIE U TEMHBIE JUCKU, OOYCJIOBJIMBAIOIINE MOMNEPEUYHYI0 MCUEPUEHHOCTh
CepJICYHOr0 MBIIICYHOTO BOJIOKHA. Ha monepeuHom cpe3e MBIIIeYHbIe BOJIOKHA
UMEIOT OKpYyTIyto (GopMmy, sSApO (TakkKe OKPYIJOe) JOKAIM3YEeTCs B LIEHTPE;
MUOGUOPUIIBI B BUI€ TEMHBIX TOYEK pacIojararTcs Ha nepudepun BOKpPYT
aapa.

3anamue Ne 3. Moiuweunas mrxamo.

eap 3aHATHSA: U3yUYeHHE MUKPO- U YIBTPACTPYKTYPBI, U (YHKIIHO-
HAJHHOTO 3HAYCHUSI MBIIIICYHBIX TKaHEH.

3anayu:

1. Tatb MOopho(PpyHKIIMOHANBHYIO XapAKTEPUCTUKY MBILIEYHBIX TKaHEH.

2. Hayuutbcs waeHTU(UIMPOBATH TIAAKYI0O M TMOMEPEUYHOIOIOCATYIO
MBIIICYHbIE TKAHH.

3. HayuuThcs XapakTepru30BaTh CTPOCHUE MBIIIIBI KaK OpraHa.

O0opynoBaHUe: MUKPOCKOI, HAOOP TOTOBBIX TMCTOJOTHYECKUX Ipera-

paTroB, T UCTOJIOTUYECKHUM aTjiac.

Muxkponpenapamot 012 uzyyenus:
1. I'mankas MbIIIeYHas TKaHb.
2. HOHGpC‘IHOHOJ’IOC&TaH MbIIICYHAA TKAHb A3bIKd KPOJINKA.
3. MrlmeyHbIe BOJIOKHA NUABKU.

Xoxa padoThI:
1. I3yuuTth CTpOCHUE NONEPEUYHONOIOCATON MBIIIEYHON TKAHHU.
2. 3yunTh cTpOoCHHE MHOCHMILTACTA.
3. 3yunTh ynbTpacTpyKTypy MOMNEPEYHOINOI0CATON MBIIIIEUHON TKAHH.
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4. OnpenenuTs 0COOEHHOCTU CTPOEHUS UM (PYHKIUU MONEPEYHOII0I0Ca-
TOM CKEJIETHOW W TOINEPEYHOIIOI0CATONM CEPICYHON MBIIIEYHbIX TKAHEH, HC-
oNb3ys puc. 23 u 24.

5. U3yunth cTpoeHue riagKkoi MbIIICUHON TKAHH.

6. 3yunTh ynbTpacTpyKTypy IIAJKON MBILICYHON TKAHU.

7. OnpenenuTh 0OCOOCHHOCTU CTPOCHUS M (PYHKIIUHU TIAJKON MBIIICUHON
TKaHW ME3ECHXMMAJIBHOTO ITPOUCXOKICHHUS, SMUAECPMAIBHOTIO MPOUCXOXKICHUS
Y HEUPAIIBHOTO IIPOUCXOKICHHUS.

8. 3apucoBaTh B TE€Tpa/ib BCE TUIbI MBIILIEYHOW TKHU. 3apUCOBATh CXEMY
YIABTPACTPYKTYPHI IIIaJKOU U MONEPEYHOIIONOCATON MBIIIEYHON TKAHU.

Harasausii MaTepuad.

) 5% RS

CRSICTRAN FTLTRCIASE HONMCPCUIHONOT0CAT AN
CepPoIe s

Puc. 22. Buabl MbIlIe4HOM TKaHHU.
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Puc. 23. CtpoeHne MbIIIIbI IO MUKPOCKOIIOM.

Mbllua Cyxoxunue

NY4OK MBILLEYHBIX BOJIOKOH

& E T P —
KNETOMHOS APO

TOHKMWA QUNAMEHT BKTUHA
- NHY
» 5] 150 um

8 Manuie CyGreamimnu — -

--.c : :m

“00C

MoByNPpHan ronoexa

TONCTHIA DUNaMeHT MMO3nHa MOHOMEP MHUO3UHA

NHY

Puc. 24. CTpoeHue MbIIIEYHOTO BOJIOKHA

KoHTpoJ/bHBIEC BONIPOCHI:
1. Kakue mnpu3HaKM MHUKPOCKOIMHMYECKOTO CTPOCHUSI XapaKTepHbI Jis
TJIAJIKOW MBIIIIEYHON TKaHU?
2. Kakue npu3Haku MHUKPOCKOITMYECKOTO CTPOSHUS XapaKTepHBI IS T0-
MEPEYHOIOI0CATON MBIIIIEYUHOU TKAHU?
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3. Uem oTnnyaercs cKejleTHas MbIlIEUHass TKaHb OT CEpJCYHON MbIlIey-
HOU TKaHU?

4. KakoBbl OCOOCHHOCTH YJIbTPAMUKPOCKOITMYECKOTO CTPOEHUSI TIIaJIKON
Y UCUEPUYCHHOMN TKaHEH?

5. Uto Takoe capkomep?

OCHOBHBbIE TEPMHUHBI.
. MuocarenauTouuT
. Muocuminiact
. Muomur
. MBIleyHoe BOJIOKHO
. [llepumusuit
. Capkosniemma
. DHIOMU3EH

O 3 N L A W N

. DIIMMU3UI

1.4. CoennHuTeIbHAS ¥ ONIOPHAS TKAHM.

CoenuHuTeIbHAS W OTIOPHAS TKAHU BBITJISAAT MO-Pa3HOMY, HO OHH TE€CHO
CBSI3aHbl MEXIY COOOM, MOCKOJIBKY UMEIOT 0011Iee npoucxoxjaeHue. O0e TkaHu
MPOM3OIILIA U3 ME3ECHXUMBI — dMOPUOHAIBHON COCTUHUTEIHLHON TKaHU. B To
BpeMs Kak SMUTETHaIbHas, MBIIIIEYHAS U HEPBHAsI TKAHU B OCHOBHOM COCTOST
U3 KJIETOYHBIX CTPYKTYpP, COCIMHHUTENIbHAsI M OMOpHAs TKAaHW BKJIIOYAIOT Kak
K/lemouHoe, TaK 1 MeXCcKlemouHoe geujecmeo (BHEKICTOUHBI MaTpPUKC, OC-
HOGHOe eeuiecmeo). MeXKIETOUHOE BEIIeCTBO MOXKET OBITh KHIAKUM JU00 00-
nee unu MeHnee TBEpABIM. ObOa Tuna TKaHU (HOPMUPYIOT COCAMHHUTEIBHBIC U
OTIOPHBIE CTPYKTYPHI, OJTHAKO KaUYECTBEHHO M KOJIMYECTBEHHO Pa3TUIHBIMH ITY-
TssMH. UeM B MEHbIIIeH CTEIICHU OHU BBHITIOJHSIOT OMOPHYIO (PyHKIHIO, TeM 00-
Jiee OYEBUIHBIM CTAHOBHTCS WX y4acTHE B OOMEHHBIX MPOIECCaxX, MOCKOIbKY
COCTMHUTEIIbHASI TKAHb HaXOJAUTCS B KOHTAKTE C KPOBBIO.

CoenuuuTenbHAs TKAaHb BBITMOJHSACT CiCAyOImue (QYHKIUW: Tpodude-
CKYI0, 3aIUTHYIO, OTMIOPHYIO, TIACTHUYECKYI0, MopdoreneTnueckyro. OmnopHas
TKaHb BKJIIOYAET IJIOTHYIO COCIMHHUTEIbHYIO TKaHb, a TaK)Ke€ KOCTHYIO U Xpsi-
IEBY10, KOTOPBHIE BBITIOHIIOT B OCHOBHOM OTopHYI0 (pyHKIMI0. KocTr x0portio
CHa0XKarTCsS KPOBBIO.
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DOYyHKINH COeTMHUTEIbHOU TKAHM.

- Coeounumenvhnasn yynkyus — oObIYHO COCJTMHUTENIbHASL TKaHb 00pa3y-
€T KaICyJjbl OPraHoB, a TakKe (PyTIasIpbl HEPBOB U 0OOJIOUYKH COCYIOB, U CBSA3bI-
BaeT opraHbl MeXay coboil. B popmMe cBA30K OHA MOJAEPKUBACT CYCTaBhl, a B
dopme CyXoXuiuii ooecrieunBaeT nepenady YCUIMi OT MBIIIIBI K KOCTH.

- Oomennaa ¢ynxyua — XoTss OOMEHHBIE TPOLIECCHI TPOUCXOAAT B Puo-
pobisiactax, 0OMEH MeTa0OIUTaMU OCYIIECTBISAECTCS B MEXKKIETOYHOU Cpejie.
[lutarenpHbIe BEIIECTBA, CoJEpKaIIrecs: B KpOBU, TUPGYHAUPYIOT B MEKKIIE-
TOYHYIO cpeny. OTTyna OHUM MOMNAal0T B KIETKU. Takum 00pa3oMm, COeIMHU-
TeJbHAsl TKaHb OCYIIECTBIsIET Tpopuueckyro GyHKIu0. COOTBETCTBEHHO, BhI-
XOJISIIIME M3 KIIETOK BEIIECTBA MPU YUYACTUU COCTUHUTEILHON TKAHU MONagaoT
B KalWJUIAPHI ¥ TUM(PATHIECKUE COCYIbI.

- Boonwni 6ananc — 00spliasg 4acTh BHEKIETOYHON KUIKOCTHA HAXOIUTCS
B MEXKJIETOUHOM MPOCTPAHCTBE apEOJIIPHOM (PBIXJION) COCTUHUTEIBLHON TKa-
HU, B KOTOPOM MOKET OBbITh COCPEIOTOUYEHO OOJIbIIOE KONIMYECTBO BOAbL. [Ipn
3a00JI€BaHUAX CEpJIla U MOYEK U30BITOK >KHAKOCTH B TKAHSIX MOXET BBI3BATh
OTEK.

- 3asxicugiieHue pan — PaHbl 3AKUBISIIOTCA 32 CUET OOpa30BaHMS COEHU-
HUTEJIbHON TKaHU (SPAHYAAUUOHHAA MKAHD) C TIOCIEAYIOINM €€ orpyOeHneM
1 (OpMUPOBAHUEM IIpaMa.

- 3aumuma — HEKOTOPHIE CIEUUATIM3UPOBAHHBIE KIETKH COCUHUTEIBHON
TKaHU, HaXOJSAIIHUECS B «CBOOOJHOM COCTOSIHUMY (Pa3IMUHbIC TUIIbI JICHKOIIU-
TOB), 3alUIIAIOT OPraHU3M OT IMATOTEHHBIX MHUKPOOOB M YY>KEPOJHBIX Be-
mecTB. OHU 001a1al0T CIOCOOHOCTHIO K ¢hazoyumo3y (3axBaTy YaCTHI]) H
MOJICPKUBAIOT 3alIUTHBIE (YHKIIUA OpraHu3Ma, 00pa3ysi aHTHUTENA.

- Tpoghuueckue pynkyuu — xupoBas (aIUI03Has) TKAHb CIY>KUT MUTAa-
TEJbHBIM PE3EPBOM OpraHU3Ma.

B cootBeTcTBUU C CTPYKTYpHO-MOPGHODYHKIIMOHAIBHBIMA Pa3THIASIMHU
MEKKJIETOYHOTO BEILIECTBA U KJIETOK BBIACIAIOT CIEAYIOIINE BUJIBI COCAUHMU-
TEJLHOW TKAHH:

1. Cob6cmeenno coeOunHumenvHan:

- Bonmoknucras

- Co cnennanbHBEIMUA CBOMCTBAMU

2. Ckenemmnas:
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- XpsieBas
- KoctHas

BONIOKHUCMan CoOeduUHUMENnLHan MmKaHs xXpRuweesan mxkaHs
v IinNs _&w‘ff\E\
SN a3°)
"’ “' .‘,.:__%*.:. : ‘('J s '

-

TN -

R T

T AR

pblx.’la}l njiaiomHasn xpﬂmeeaﬂ KOCmHasn Kp08b
Puc. 26. Buabl coefMHUTEIHLHOM TKAHMU.

3anamue Ne 4. CoeOunumenvnas u onopHas MKAHU.
Leab 3aHATHA: HU3YyYUTh MHUKPOCKOIIMYECKOE U yIbTPAMHUKPOCKOMHYE-
CKOE CTPOCHHE, TMCTO(PHU3UOJIOTUIO U B3aMMOJICUCTBUE CTPYKTYPHBIX KOMITO-
HEHTOB COCAMHHUTEIILHBIX TKAHEH,
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3agaum:

1. HayuuTbcs onpenensatb pa3HOBUIHOCTH COEAWMHUTEIBHOW TKAaHU HA
MHKPOCKOITMYECKOM YPOBHE.

2. Hayuutbes onpenensiTh CTPYKTYpHBIE KOMIIOHEHTHI (KJIETKH U HEKJe-
TOYHBIE CTPYKTYPbI) B pa3IMUHBIX BUIAX COCTUHUTEILHON TKAaHU.

3. YMeTb OOBSICHATh y4acTHE COCIMHUTEILHON TKAaHU B CO3JaHUU BHYT-
pEHHEN cpeAbl OPraHu3Ma U BBINOJHEHWU OCHOBHBIX (DYHKUHUA — MEXaHWYe-
CKOH, TpO(PUUECKO, 3aIIUTHON U ITACTUYECKOU.

O0opynoBaHUe: MUKPOCKOI, HAOOP TOTOBBIX TMCTOJOTHYECKUX Ipera-
paToB, TUCTOJIOTUYECKHM aTJiac.

Mukponpenapamut 012 usyueHus:
. Prixn1ast coequHuTENbHAS TKAHD KPBICHI.
. [InoTHast HeoopMIIEHHAsI TKAaHb KOXU TaJiblla YeJIOBEKa.
. CyX0Xunus TeJeHKa.
. PetuxynspHas Tkanb TUM(aTUIECKOTO y3IIa.
. KupoBasi TkaHb caJbHHKA KPOJIMKA.
. DnacTudeckas cBsi3Ka ObIKa.

. DNACTUYECKHUM XPSIILl YITHON PAKOBUHBI CBUHbBHU.

O I3 N i AW N —

. 'manuHOBBIN XpsIl pedpa KpoJrKa.

9. BOJIOKHUCTBIN XS MEXKITO3BOHOYHBIX TUCKOB TEJICHKA.
10. KocTHbIE KIETKH KaOEPHOU KPBILIKUA CENEIKH.

11. beprioBas KOCTh 4ENOBEKA.

Xoxa padoThI:
1. BcnoMHUTH K1acCU(UKAITUIO COSTUHUTEILHOM TKAHU.
2. 3yunTh 1mMoJ MUKPOCKOIIOM CTPOCHHE COCTUHUTEITHLHON TKAaHH, OIpe-
NETUTh €€ CTPYKTYPHBIE 3JIEMEHTBI.
3. 3apucoBaTh B T€TpajJb KJICTKH COCIUHUTEILHON TKaHU W 3alUCaTh MX
byHKIINN.
4. VI3yuuTh 1OJ MHUKPOCKOIIOM CTPOEHHUE PBIXJIOHN, TUIOTHONW HEeohOopM-

JIEHHOM U TJIOTHOM OQOPMIIEHHON COETMHUTEIBLHON TKAaHU, UCIIOJIb3Ys puc. 27
u 28.

5. 3apucoBaTh UX CTPOCHUE U 3aMUCATh (PYHKIIUU.
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6. M3y4unTh 01 MUKPOCKOIIOM CTPOCHUE COEAMHUTENBHOM TKaHU CO CIie-
IIAaJTLHBIMU CBONCTBAMH.

7. 3apucoBaTh UX CTPOCHHUE U 3amucaTh GyHKIUH, HCTIONB3Ys puc. 29, 30
u3l.

8. N3yunTh 1oj MUKPOCKOIIOM CTPOCHUE XPSIICBOM M KOCTHOM TKaHHU.

9. 3apucoBaTh X CTPOCHHUE U 3aMucaTh PYHKIIUU, UCTIONIL3YS puc. 32, 33
u 34.

Harassaabiii MaTepua.
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Puc. 27. PpixJyiast BOJIOKHUCTAs COCAUHNTEILHAA TKAHD.
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Heoopmnennasn oghopmnennasn

Puc. 28. [li1oTHas coeqMHUTEIbHAS TKAHb.
IIpumeuanue: niommuaa HeoghopmieHHas COECTUHUTENbHAs] TKAaHb B OCHOBHOM
NPEJCTaBICHA TECHO MPHJIETAIOMUMHI IPYT APYTY TOJCTHIMH, HEpeIuIeTalouMHCs
My4YKaMH KOJUIAr€HOBBIX BOJIOKOH, OPUEHTHPOBAHHBIMU B PA3JIMYHBIX HANPABICHUSX.
CpaBHHUTEIBHO HEMHOT'OYHMCIICHHbIE TOHKHE, Pa3BETBIISIOIIMECS 3JIaCTUYECKUE BO-
JIOKHa (POPMUPYIOT HEXHYIO C€Th. MeXly BOJIOKHAMH COAEPKUTCS HEOOJNbIIOE KO-
JMYECTBO OCHOBHOI'O BEIECTBA W HEMHOTOYMCIIEHHBIE KJIETKH (IPEUMYIIECTBEHHO
(GuOpOIUTHI), KPOBEHOCHBIE COCY[Ibl, HEPBHBIE BOJIOKHA; MAOMHAA OQOpPMIEHHAA
COEMHHUTENIbHAS TKaHb — Ha MPOJOJBHOM CpPEe3€ BHUJHBI MYYKH TOJCTBIX 3JacTHYe-
CKHX BOJIOKOH, MIIYILIMX MapajuieIbHO IpYT APYyry. MexXay HUMU paciojIoKEHbl TOH-
KHe€, U3BUTHIE KOJJIAar€HOBBIE BOJIOKHA M (uOpouuThl. KomuecTBO OCHOBHOTO Bellle-
CTBAa MUHUMaJIbHO. [IOTHBIE yYKH BOJIOKOH pa3/esieHbl MPOCIOUKaMH PBIXJION CO-

by

Puc. 29. ’KupoBasi TKaHb.
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Puc. 31. Caun3sucras TKaHb.

— Slapo v umTonnasma
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[ ISrmIHOE 47 FRECTHYECKET BOmoxHicTosT
XOFLLL XOFLLL XL

XoHopousaTs:

~

Puc. 32. XpseBasi TKaHb.

IIpumeuanue: T'uanunoewiii xpauwy — 110 HANXPALHULIEH B IIOBEPXHOCTHBIX CJIOAX MO-
JIOZIOTO Xpsilia pacroyiaraloTcss XOHAPOOIacTbl U MOJIOJbIE XOHAPOLMTHL. B pesynbraTe
nposiiepauy XOHIPOIUTOB (POPMHUPYIOTCS N30T€HHBIE IPYIIIBI KJIETOK, HAXOSIIUECS
B OoJiee riryOOKuX cinosix xpsmia. OTaenbHbIe KIETKH H H30T€HHBIC TPYTIITEI HAXOSTCS B
JaKyHaX. XOHJPOLUTHl B MOBEPXHOCTHBIX M INIyOOKHX CIOSIX XpsAlla HUMEIOT Pa3HyIo
(dbopMy, OT BHITAHYTOM! (B MOBEPXHOCTHBIX CJIOSIX) IO OBAIbHOM WM KyOHMueckoH (B Tiy-
00kux ciosx). OKpyKarmui KJIETKUA XPSAIIEBOM MAaTPUKC U CaMHU XOHJIPOIIUTHI 00pasy-
0T KJIETOYHBIE TEPPUTOPUH. AACMUYECKUI XpAW, — KaK U THAIMHOBBIH, 2JIaCTUYECKUI
XPSII TIOKPBIT HATXPSIIHUIICH, TI0]] BOJIOKHUCTBIM CIIOEM KOTOPOH PaCIIONIOKEHBI MOJIO-
Tble XPSIIEBbIE KISTKH (XOHIPOTEHHBIN cioit). OcOOEHHOCTh Xpsia — OOJBIIOe KO-
YEeCTBO UIACTUYECKUX BOJIOKOH B XPSAIIEBOM MaTpHKCe. BoioKHucmulii Xpauwy — XOH]I-
POIMTHI 00PA3yIOT MEMOYKH («CTOJOMKM») MEXKAY IMy4YKaMU KOJIJIAar€HOBBIX BOJIOKOH,
NPOXOJSAIIMX B OJHOM HampaBieHUH. L[enoYku XOHIPOIMTOB OKPYKEHBI HEOOJBIINM
KOJIMYECTBOM OCHOBHOTO BEIIECTBA. XOHIPOLMUTHI UMEIOT OKPYTIYIO WM MOJUTOHAJb-
HYIO (hOpMy, CBETIYIO IUTOIUIA3MY U OKPYTJIOE KPYITHOE SPO.

38



-

. AN

HEO

.
>

KOMRAKmMHoe 6euiecmeo Kocmu
Puc. 33. KocTHas TKaHb.
Ilpumeyanue: 1o/l HAJAKOCTHHUIICH PaCIoOOKeHA HAapy>KHAsl cMCcTeMa OOIUX KOCT-
HBIX TTACTUHOK. OCHOBHOM 00BEM KOMITAKTHOM YaCTH KOCTH 3aHUMAET CIIOM OCTEO-
HOB. V3HYTpU K CJIOI0O OCTEOHOB MPUJIETAaCT BHYTPEHHSS CHUCTEMa OOIIMX KOCTHBIX
IUTACTUHOK.
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Komnaxmoe
Kocrmwi BRUPCTRO
MO

KposenocHwe COCyas, AOCTa8- [ybuaroe
ARIOUHE KOCTHAIM KACTHAN NHTE: BRUECTBO
TEBHAE BEUECTEA W KNCAOPOA

L{enrpaniuias KocTHo-
MOITOBAR NONOCTE

[ybuaroe
BRWECTRO

Puc. 34. Ctpoenue kocT

KonTposbHbIe BOIPOCHI.

1. O0ObscHUTE pa3HUILYy B CTPYKTYPHOUM OpraHu3aluu phIXJIOH U MJIOTHOU
COCIMHUTEIBHOU TKAHU.

2. Kakoe ¢pyHKIIMOHANBHOE 3HaUYE€HUE UMEIOT (hrOpOoOIacThI?

3. OOBSICHUTE CTPYKTYpPHBIE U (PYHKIIMOHATBHBIC PA3IUUNS MEXKTY Oemoit
1 Oypoi )KMPOBOM TKAHBIO.

4. KakoBbl (DyHKIIMHY HAAXPSAUTHUIBI 1 HAIKOCTHUIIBI?

5. Kakue k1eTkn KOCTHOM TKaHU MPUHHUMAIOT y4acTHUE B €€ MMOCTPOCHUE U
pa3pyLieHun?

OCHOBHBIC TEPMHHBI.
1. Aqgnnonut
2. BONOKHO KOJ1areHoBoe

3. BOJIOKHO peTHKYJISIpHOE
40



4. BONOKHO 371aCTUYHOE

5. Makpodar

6. Hanxpsmauna

7. OcHOBHOE aMOp(HOE BEIIECTBO
8. Ocreobnact

9. Octeoxknact

10.Octeon

11. OcTeonut

12. IInacTuHKa OCTEOHA

13. Petukynmonur

14. CoOCTBEHHO COEIUHUTELHAS TKAHb
15. CoenuauTenbHas TKaHb
16. Tkanb KOCTHas

17. Tkanp xpsmeBas

18. ®udpobdiact

19. ®ubporut

20. XouapobiacTbl

21. Xougpouur

22. Xpslll THaTMHOBBIN

23. Xpsiug BOJIOKHUCTBIN
24. Xpsl 37aCTUIHBIN

25. DHaocCT

26. DHAOTEIMOLUT

1.5. KpoBb u tumda.

KpoBb MOXKET paccMaTpuBaThCS KaK TKaHb — TUIl HCUOKOU COEOUHU-
menbHOU MKAHU C MEXKIIETOYHBIM BEIIECTBOM, Ha3bIBAEMbIM HJIA3MOU KPOGU.
Knetrounblie 351eMEHTBI 3TOW TKAHU — KPACHble KiemKu Kposu (Ipumpouumet),
Oenvle Knemku Kposu (netxoyumot) i mpomooyumost. O0IMI 00bEM KPOBH,
APKYJIHUPYIOMIEH B OopraHu3Me, Aocturaer 8% OT Beca Tella, TO €CTh OOIui
00bEM KpOBHU uenoBeka BecoM B 70 Kr cocTaBisieT 0KoJio 5,6 1.

MHorouucieHHble QYHKIIUA KPOBU TECHO CBSI3aHbBI C €€ KOMIIOHEHTAMU U
¢ cocyaucToi cucremont. Tak kak (yHKIMEH KPOBEHOCHBIX COCYAOB SIBJISICTCS
pacrpe/ieJieHde KPOBHU IO BCEMY Tely (TEPMOPETYIsiUs U pacipe/ieieHUue Be-
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mecTB), GopMeHHbIE U He(POPMEHHBIE JIEMEHTHI KPOBU MMEIOT OYEHb CIeIu-
(uyeckue 3amaun.

KpacHble KJIeTKH KpOBH, HAaIIlpUMEpP, OTBETCTBEHHBI 33 MPAHCHOPM 2308
8 Kpoeu OT JETKUX K TKaHsAM (KHCIOPOJ) U 00paTHO OT TKaHEeH K JIETKUM (yriie-
KHUCJIBIN Ta3).

benble KJIETKU KPOBH CIyKaT JJi1 OOPHOBI ¢ 00JI€3HETBOPHBIMU OpraHu3-
MaMHU U 4yKEpOJHBIMU TelaMu (ummynumemnt). Boablyto 4acTh BpEMEHU OHU
BBITIOJIHSIOT CBOM 33/1a4d B COCIMHUTENIbHBIX TKAaHSIX BHE KPOBEHOCHBIX COCY-
10B. B 3TOM cityyae KpOBb CIY>KUT TOJBKO KaK CPEJCTBO TPAHCIIOPTA OT MECTa
dbopMUpOBaHUS 3TUX KIETOK (KOCTHOTO MO3ra) K MecTy uxXx (hyHKIMOHHUPOBA-
HUSL.

Kunkas 4yactb KpoBH, IUIa3Ma, MOMOTA€T OCYIIECTBIATh HECKOJIBKO pa3-
HBIX TPAHCIIOPTHBIX (QyHKIMI. Hanmpumep, oHa 0TBETCTBEHHA 32 TPAHCIIOPT MH-
TaTeJbHBIX BEIIECTB OT MECTa BCAChIBaHUS (BOPCHMHKHM KUIIEYHUKA) K MECTY
noTpedsieHus: (Oprasbl), IPOAYKTOB MeTa00IM3Ma K opraHaM BbIeieHus (T104-
KH) U BEIIECTB, ICUCTBYIOIINX BHYTPU OpraHu3Ma, K MECTy UX JehcTBus (Top-
MOHBI). BMecTe ¢ TeM KpOoBb NEPEHOCUT TEIIO OT META0OJIMYECKU AKTUBHBIX
OpraHOB K IMOBEPXHOCTH TeJa.

Jpyras 3ajauu KpoBU — CBEpTHIBaHME (Koaryisius). [Ipu noBpexaenun
KPOBEHOCHBIX COCYZOB XM3HEHHO Ba)KHOE 3HAYECHHE MMEIOT COJEPIKAIIUECS B
KpoBHU (PaKTOpHI CBEPTHIBAHUS KPOBH, TaKUE KaK (GUOPUHOTEH U TPOMOOIIUTHI.

Kpome Boabl mia3Ma KpOBU COAEPKUT OOJBIIOE KOJWYECTBO COJEH
(3JIEKTPOJIUTOB), OETKOB (ILOYMUHOB U TJIOOYJIMHOB), JIUIUI0B (>KUPHBIX KHU-
CJIOT W XOJIECTEpUHA) U YIJIEBOJOB (TJIIOKO3bI), OOJIBIIIOE KOJUYECTBO BUTAMHU-
HOB, MUKPO3JIEMEHTOB U (epMEHTOB. [IpyruM CBOWCTBOM SBIISIETCA €€ B BBIC-
1€l CTENEeHU MOCTOSAHHBIA COCTaB, OTHOCUTEIBHO MOCTOSTHHOE OCMOTHYECKOE
JaBJICHHE U YpoBeHb pH, KOTOPHIN U3MEHSETCS TOJILKO B Y3KuUX mpeaenax (7,2
— 7,4) (Tak Ha3BIBAEMOC «HOCHIOAHCHI80 GHYMPEHHEI CPEObL» — 20MEOCHA3).

Sanamue Ne 5. Kpoeb u numdpa.
Heab 3aHATUSA: M3YYUTh CTpOCHUE U (DYHKIIMOHAIBHOE 3HaueHue (op-

MCHHBIX 3JICMCHTOB KPOBHU U J'II/IM(l)BI.

3amaumn:
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1. Hayuutbcs pa3nuyarh B Ipemnapare mMa3ka KpOBU SPUTPOLUTHI, HE-
Tpoduibl, 303UHODUIIBI, 0a30(DUIIBI, TUM(POLIUTHI, MOHOLIUTHL U TPOMOOIIUTHI.

2. HayunTbcs pa3inndarh TUIBI JIEHKOIUTOB.

3. Jlatb MOp(pOoPyHKIIMOHAIBHYIO XapaKTEPUCTUKY KPOBH U JTUMQBI Kak
TKaHHU.

O0opynoBaHue: MUKPOCKOI, HAOOP TOTOBBIX T'MCTOJIOTMYCCKUX ITpera-

paToB, TUCTOJIOTUYECKUM aTiiac.

Muxkponpenapamul 013 uzyyeHus:

1. Ma3ok KpoBHU YeIOBEKa.

2. KpecTHbIl KOCTHBII MO3T.

3. JIumpaTtrueckuit y3en KOIIKH.

4. Cene3eHka KOIIKH.

Xox padoThI.

1. M3yuuTh 107 MUKPOCKOIIOM IpenapaTr Ma3ka KpoBU ueioBeka. Ompe-
JEIUTh Pa3JIMYHbIEC TUIIBI KIETOK KPOBH, UCIIONB3YA puUc. 35, 36 u 37.

2. Onpenenutb OCOOEHHOCTH CTPOEHUSI 3PUTPOLUTOB, HCIOJB3YS PHC.
38.

3. Onpeaenutb 0COOCHHOCTH CTPOEHUS JEHKOLUUTOB, UCIOJB3Ys puc. 39,
40,41 n 42.

4. Haiitu Mop¢osiornueckue OTIudus MKy I'pPaHyJIONUTaMU U arpaHy-
JIOLIUTaMHU.

5. U3yunth cTpoeHue TpoMOOIIUTOB, UCHOJIB3YSI puc. 43.

6. [lo pesynpTaTam paboThl 3anmogHuTh Tabnuiy «CoctaB U GyHKIUH
KPOBW.

Tadauua.
CocraB 1 QyHKIIUM KPOBH

Ha3zBaHue u konmuecTBo CrpoeHue KIeToK OyHKIUU KIETOK
KJIETOK KPOBH

Harasiaueid MaTepua.
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Puc. 35. Kinerku kpoBu.

o —" —15?-'—“

'O 00

IIpumeuanue: 1 — sputponut; 2 — HeTpoduit; 3 — NMaNIOUKOAAECPHBIN HeUTpodwt; 4

Puc. 36. Ma3ok KpoBHM 4Yejl0BeKA.

—no03uHOGuI; 5 — 6a30dwr; 6 — TuMOONUT; 7 — MOHOITHT.
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Puc. 37. KpoBb uenoBeka.

Kaerku kposu.

Puc. 38. Dpurpountsi.
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Puc. 39. JlumpounTsl.

Puc. 40. MoHoIMT.
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dua.
J03uHOPUIBI.

Puc. 41. HeiiTpo
42

Puc.
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Puc. 43. TpomOouut
IIpumeuanue k puc. 35-43: Ipumpoyum — r3-3a BEICOKOTO COACPIKAHUS IIETOUHO-

ro Oenka (reMorioOnHa) KJIeTKa OKpallieHa B po30BhIi 1BeT. Ciaboe oKpalinBaHue
[EHTPAIbHONU YacTU KJIETKU O0YyCIOBICHO (OpMON 3pUTPOLUTA (IBOSIKOBOTHYTHIM
muck). Heitmpoghun — nonpuatocTs sapa — 3-5 cerMeHTOB. bazopuibHO OKparieHHoe
IJIOTHOE SApo Menkue a3ypoduiibHbIe TPaHyJIbl — KPACHOBATO-ITYPIIYPHOTO, CIICIIH-
(uueckue rpaHyJibl — OpaHkEBO-pO30BOro LBeTa. [luTomiasma umeeT AUIOBBIA OT-
TEeHOK. B mepudepudeckoil KpoBU TakKe MPUCYTCTBYET HEOOIbIIOE KOJIMYECTBO Ta-
JIOUKOSIIEPHBIX HeUTpoduiioB (Hespenas popma HellTpoduna). Iozunogun — menee
IJI0OTHOE (TI0 CPAaBHEHHIO C HEUTpOhUIaMH) SAPO, COCTOSAIISE U3 IBYX JIOJEK, COCTH-
HEHHBIX TOHKOW INEPEMBIYKOW. MHOTOYMCIEHHBIE TPAaHYJbl C BBIPAXKEHHOW anuio-
¢bunuelt (kpacHo-opankeBbie). KOHTYypbI KIeTKH 0OBIYHO HECKOJIbKO HEpOBHBIC. ba-
30¢pun — 06a30pUIbHOE YIUIOTHEHHOE PO, YaIlle COCTOSAUIEE U3 TPEX A0JEK, U30THY-
TO B BUJie OyKBbI S. MeTaxpoMaTHYeCKH OKpaIllBaeMble TpaHyJibl (OT KpacHOBATO-
(hHUONETOBBIX 0 MOUYTH YEPHBIX) pa3HOTO pazmepa. Kak npasuo, siapo MaCKUpOBAHO
rpanynamu. Jumgpouum — siapo cheprudeckoe Ui ¢ HeOOIbIIOM OOKOBON BHIEMKOM.
Marnbie TUMGOIUTHL: SAPO COACPKUT IJIOTHO CKOHACHCHPOBAHHBIM XpOMATHH, OK-
palieHo OT MypIypHO-TOJIYyOOro 0 Y€PHOTO; 3aHUMAET MOYTH BECh 00BEM KIIETKH,
TaK 4TO LIUTOIIa3Ma OKPY>KAET €ro B BUJE Y3KOr0 KOJbla. Y OOJbIINX JIUMQOLHUTOB
SAJIPO MEHEE TJIOTHOE M KPAaCHOBATO-MyPITypPHOE, UTOIUIa3Ma UMEET OOJBIINA 00b-
&M, ciabo 6azodunbHa. Monouyum — KpynHas KieTka. SIapo MmoakoBooOpa3HOM
(GhOopMBI PACTIONOKEHO AKCIEHTPUYHO, UMEET MSATHUCTHIM BUJ HU3-32 HEPAaBHOMEPHO
KOHJIEHCUpOBaHHOro XpomaTtuHa. OKpacka siipa KpacHOBaro-myprnypHas. biennas,
roiy0boBaro-cepas ruToriazmMa. Ipomoéoyum — KOHTYpHl TPOMOOITUTOB Pa3TUINMbI
IJI0X0, MOCKOJIbKY OHH, CIuMasch, oOpasyioT HeOosbpliue rpynmnbl. [luromnazma
MypIypHas U 3epHUCTas, nepudepudeckas IUToIia3Ma OKpalmieHa ciado, modTomy
pazuyumMa C TPYAO0M.
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KoHTpoJibHBbIE BONIPOCHI.

1. KakoBa Mopdho]yHKIIMOHAIbHAS XapaKTEPUCTUKA HSPUTPOLMTOB U
TPOMOOIIUTOB?

2. KakoBa MOppoQyHKIIMOHATbHAS XapaKTEPUCTUKA JTCHKOIIUTOB.

3. Urto npeactaBisaoT codoi T- u B-muM@oruTel 1 KakoBO MX ydacTHE B
UMMYHHBIX PEaKIUIX?

4. KakoBa QpyHKUUs TUM(}PATHUECKUX Y3JI0B?

5. UTo BXOUT B COCTaB TUMPHI?

OCHOBHBbIE TEPMUHBI.
. bazodun
. Jlekout
. JIumdonut
. JInmda
. MoHonut
. Helitpodun
. TpombGoruT
. DOpUTPOLIUT

O 00 1 N L A W N =

. Do3uHOpUI

1.6. HepBHasi TKaHb.

Kak u npyrue TkaHu opraHu3ma, CTpPYKTYPHBIM 3JIEMEHT HEPBHOM CUCTE-
MBI — HEPBHAsI TKaHb — COCTOUT W3 WUHAVWBUIYAIbHBIX KIIETOK: HEPEHBIX Kle-
MOK, UV HEUPOHOE, U K1emoK 2iuu. B TO BpeMsl KaK HEPBHBIE KJIETKU OTBET-
CTBEHHBI 32 BOCHPUATHE CUTHAJA, MPOBEJACHUE UMITYJIbCA U €r0 PEATU3ALUIO,
IJIMAJIBHBIE KJIETKM PACCMATPUBAKOTCS KaK BUI HEPEHOU COEOUHUMETbHOU
mkanu (neipoznuu). B TO e BpeMs OHU BBIMOJHSIOT TPOYHUUSCKUE U OIOP-
Hble (DYHKITUU I HEUPOHOB, a TaK)Ke 3alIUTHBIC U M3OJUPYIOMUE (yHKIIHH
JUIsl HEPBHBIX BOJIOKOH. Helpornus BiausieT Ha AMHAMUKY OOMeEHa BeIleCTB,
y4acTBYET B mpolueccax TPoPUKU U MeTadoIr3Ma HEMPOHOB, a TakKe B HEUPO-
Hoaruu. Takum 006pa3oM, XOTS M KOCBEHHO, OHU YYacTBYIOT B MPOBEICHUU
HEPBHOI0 uMITyJbca. Ha BCEM NpPOTSHKEHMH CBOETO CYIIECTBOBAHUSA KIIETKU
[JIMA COXPAHSIOT CIOCOOHOCTh K JiejeHuto. HanpoTus, HEHPOHBI yTpaurBaloOT
3Ty CHOCOOHOCThH C pOXKJeHHEeM uenoBeka. [loaToMy mpu 3a0oneBaHuUsAX, CO-
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POBOXKAAIOIIUXCA MTOTEPEN HEPBHBIX KJIETOK, P PA3JIMYHBIX MOBPEXKICHUSX,
a TaKXXe MPU KUCIOPOJAHOM TOJIOJIaHUU TJIHAIbHBIE KIETKH MOTYT 3aMEllaTh
HEUPOHBI.

HepBHbie KJIeTKH (HEMPOHBI) COCTABISAIOT CTPYKTYPHO U (DYHKIIMOHAJIBLHO
HE3aBHUCHUMBIE €IMHUIBI HEPBHOM CHCTEMBI, KOJIMYECTBO KOTOPBIX TOJIBKO B TO-
JJOBHOM MO3re 4yesoBeka cocrtasisieT 20-50 mupa. HelpoHsl coenuHAIOTCS Me-
XAy co00#l MOCPENICTBOM CHUHAIICOB, 00pa3ys LENu WK y3Jibl HEUpOHOB. Pa3-
Mep u (hopmMa HEHPOHOB BAPbUPYET B LIMPOKHUX MpeElesax, OJHAKO OCHOBHAs
CTPYKTypa UX OJIMHAKOBA. B COOTBETCTBUU C HANpPaBICHUEM MPOBEACHUS CHUT-
HaJjla HEpBHAas KJIETKA MOAPa3IeIseTCs HA TPU CErMEHTA:

- IEHAPpUT (PELeITOPHAS CTPYKTYPA);

- akcoH (3(pdekTopHast CTPYKTypa);

- Teno (coma) (COAEPKHUT SAAPO M OMOXMMHUYCCKHM ammapar, HeoOXOoau-
MBI TSl 5KU3HEACATEIbHOCTH KIIETKH).

[To ¢popme HelipoHBI MOTYT OBITH C(HEPUUECKUMHU, 3EPHUCTBIMU, 3BE3TUA-
TBIMH, MUPAMUHBIMA, TPYIIEBUIHBIMH, BEPETCHOBUIHBIMU, HEMPABUILHBIMU
U T.1. BenmnunHa Tena HEUWPOHA BapbUPYET OT 5 MKM y MaJibIX 3€PHUCTBIX K-
TOK 710 120-150 MKM y TMTaHTCKMX NMUPaMUAHBIX HEUPOHOB. /[IMHA HEWpOHA Yy
yenoseka cocrasiseT 0t 150 mxMm 1o 120 cm.

Heipornust COCTOUT U3 Makpo- 1 MUKPOIJIMAIBHBIX KJIeTOK. K Henporiu-
aJbHBIM 3JIEMEHTaM TAKXE€ OTHOCAT 3MEHIUMHBIE KJIETKH, KOTOPbIE Y HEKOTO-
PBIX KUBOTHBIX COXPAHAIOT CHOCOOHOCTH K JI€ICHHUIO.

Mukpornus noapa3aeiacHa Ha acmpoyumsl, Wi JTYYUCTbIE TIIMOUUTBI, U
01U200CHOPOUUMbL.

ACTpPOIIUTBI — CaMble Pa3HOOOpa3HBIC TIHATBHBIC KICTKU, HWMEIOIINE
3BE3MUATYI0 WM TMaykooOpasHyto (hopMy. AcTpoluTapHas TSI COCTOUT U3
MPOTOIJIA3MATUYECKUX U PUOPO3HBIX aCTPOLIUTOB.

B cepom BemiecTBe Mo3ra BCTPEYAKOTCS IPEMMYIIECTBEHHO ITPOTOILIA3-
MaTHUYEeCKHEe acTpOIUThl. MIX T€I0 MMEET OTHOCUTEILHO KpYyHHbIE pa3Mepsl (15-
25 MKM) U MHOTOYHCIICHHbIE BETBUCTBIE OTPOCTKHU. B Oenom BelecTBe mMo3ra
pacmoJiararoTcsi BOJIOKHUCTBIC, WU (PUOPO3HBIE, ACTPOLUTHL. Y HUX HEOOJbILIOE
teno (7-11 MKM) U IJIMHHBIE MaJOPa3BETBIEHHBIE OTPOCTKHU.

ACTpPOUUTHI — €TUHCTBEHHbBIEC KJIETKH, PACIOJAralolIuecs MEeXIy Karluii-
JsipamMu U TeJaMU HEMPOHOB M yYaCTBYIOIIME B TPAHCIIOPTE BEIIECTB U3 KPOBU
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K HEMpoHaM M TpaHCHOPTE MPOAYKTOB MeTaboJjiM3Ma HEUPOHOB OOpaTHO B
KpOBb. AcTpouuTsl (OpMUPYIOT remMaTodHLepannueckuii bapsep. OH obecne-
YUBACT U30MpaATEIbHOE MPOXOXKICHUE U3 KPOBU B TKaHb MO3Ta Pa3JIMUHbBIX Be-
miectB. briaromgaps remartosHiuedanrnueckoMy O0apbepy B IKCIEPUMEHTaX MHO-
rue NpoayKThl OOMEHA, TOKCUHBI, BUPYCHI, AIbl PU BBEJIECHUU B KPOBbH MOUYTU
HE 00HAPYKUBAIOTCA B CIUHHOMO3TOBOM KUIKOCTH.

OnuroIeHAPOUUTHl — MEJIKKE (pa3Mepbl TeIa OKOJIO 5-6 MKM) KIIETKH CO
c1a00opa3BeTBIEHHBIMU, OTHOCUTEIBHO KOPOTKUMH W HEMHOTOYHCICHHBIMU
orpocTkamu. OJIHa U3 OCHOBHBIX (YHKIIMKU OJUTOJAEHIPOLUTOB — (DOPMUPOBa-
Hue o6osiouek akcoHoB B [IHC. Onuronenapouutr HamaThIBaeT CBOKO MeMOpa-
HY BOKPYTI HECKOJIbKMX aKCOHOB HEPBHBIX KJIETOK, 00pa3yss MHOTOCIOWHYIO
MHUETUHOBYIO 000JIOUKY.

OnuroAeHAPOUUTHI BBITOJHSIOT €€ OJIHY BAXKHYIO (PYHKIIUIO — OHH y4a-
CTBYIOT B HelpoHo(daruu (ot rped. ¢haroc — moKUparoiiuii), To eCTb yJIalsroT
OMEPTBEBIIINE HEUPOHBI MyTEM aKTUBHOTO MOTJIONICHUS MPOYKTOB pacnaja.

B nmepudepuyeckoit HepBHOUN cucTeMe (PYHKIMH OJUTOACHAPOTINU BbI-
MOJHSIOT IIBAHHOBCKHUE KIIETKH HEMPOIKTOAEPMATBHOTO MpoUucXoxaeHus. OHu
OTJIMYAIOTCS OT OJIMTOJEHPOTIINU TEM, YTO OXBATHIBAIOT OOBIYHO TOJIBKO OJUH
y4acCTOK OTJEIbHOIO akcoHa. J[JinHa Takoro oxsara He npesbimaer 1 MMm. Me-
KTy OTACIbHBIMH IIIBAHHOBCKUMH KJIE€TKaMu (OPMUPYIOTCS CBOEOOpa3HBIC
IPaHUIIbl, KOTOPbIE HOCIT Ha3BaHUE MepexBaTOB PaHBbe.

Teno MUKpOTIIMAIBHBIX KJIETOK HEMPaBUILHON (DOPMBI, C TOHKUMHU MHO-
TOYUCIICHHBIMU OTPOCTKAMHU, YCESIHHBIMU IMHUMUKaMU. MUKpOTIuaIbHbIe KIIeT-
KM CIIOCOOHBI K aKTUBHOW MHUTpanuu, oHu pactpeaenensl o Bceit [IHC u BbI-
MOJTHSIOT (haroruTapHbie PYHKITUH.

DNEeHAUMHBIC KJIETKU BBICTHIIAIOT MOBEPXHOCTH KEIYI0YKOB T'OJIOBHOTO
MO3ra. DMEeHAUMOIUTHI OJIMkKe BCEro K acTpouutam. Ha paHHuX cTajausix OHTO-
reHe3a aruKaabHbIe YYACTKHU SMEHANMHBIX KJIETOK CHA0KEeHbI PECHUYKAMHU, KO-
TOpBIE CITOCOOCTBYIOT MEPEMENICHUIO CIIMHHOMO3TOBOM KUAKOCTH. Ha Oomee
MO3/IHUX CTAUSIX OHTOTE€HE3a PECHUYKH YTPAUYMUBAIOTCS, COXPAHSSACH TOJBKO B
BOJOIPOBOJIE MO3TA.

3anamue Ne 6. Hepenasa mkano.

51



eab 3aHATHSA: U3YIUTh MHUKPOCKOTIMYECKOE U YIBTPAMUKPOCKOTHUYE-
CKOE CTPOCHUE HEUPOHOB, TIIMAJIBHBIX KJIIETOK U HEPBHBIN BOJIOKOH.

3anayu:

1. HayuuTbcs pa3inuyaTh BUAbI HEHPOHOB U KJIETOK TJIUU.

2. Hayunthbcss 0OBSICHATH ITUTOJIOTHYECKHE OCOOCHHOCTH HEPBHBIX KJIe-
TOK U UX OTPOCTKOB.

3. Hayuutbcst 0OBSICHATH MUKPOCKOMUYECKUE U YIBTPAMUKPOCKOTHUYE-
CKHE OCOOCHHOCTH MUEIIMHOBBIX U 0€3MHUEITMHOBBIX HEPBHBIX BOJIOKOH.

4. YMeTh pazinyuarh KJICTKU HEUPOTJIMM W 3HATh UX (PYHKIIMOHAIBHOE
3HAYECHUE.

O0opynoBaHue: MUKPOCKOT, HAOOP TOTOBBIX TMCTOJIOTHYSCKUX TIperia-

paToB, TUCTOJIOTUYECKUH aTJiIac.

Muxkponpenapamul 013 uzyuyenus:

1. CnmHHOM MO3T COOaKH.

2. MuenrMHOBbBIE€ BOJIOKHA.

3. be3aMuenmHOBBIE BOJOKHA.

4. Turpous.

5. I'a"rnum.

Xoa padoThI.

1. I3yunuTth o3 MUKPOCKOTIOM CPe3 CIIMHHOTO MO3Ta.

2. OnpenenuTbh 0COOCHHOCTH CTPOCHUS HEPBHOW TKaHH, MCIIOJB3YS PHC.
44 u 45.

3. OnpenenuTh Ha mpenapaTe TEI0 HEWpPOHA U JiBa TUIIA OTPOCTKOB, MC-
MoJb3ys puc. 46.

4, 3apucoBaTh CTPOCHHE OCHOBHBIX THUIIOB HEMPOHOB, UCIIOJIB3YS puC. 47.

5. Mzyunts ctpoenue turpounaa puc. 48. Onpeaenuts ero GyHKIIHUH.

6. 3yunTh 1 3apucoBaTh CTPOEHHE CHHAIICA, UCTIONB3Ys puC. 49 u 50.

7. OnpenenuTh KJIETKH MaKpo- U MUKpOTIuu. M3ydnTh 0COOEHHOCTH WX
CTPOEHHS, UCTIOJIBb3YS puc. 51, 52.

8. M3yunTh MUKPOCKOIHWYECKOE M YIBTPAMHKPOCKOIMYECKOE CTPOCHHE
MUEJIMHOBBIX U 0€3MHUETMHOBBIX HEPBHBIX BOJIOKOH, UCIIOJIB3Ys puC. 53, 54, 55
u 56.

Harasaubiii MaTepuall.
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Puc. 44. Tunbl HeMPOHOB: A — OCHOBHBIE TUIIbI HEPBHBIX KIIETOK; b — Helipo-

HBI THUIIITOKaMIIa 4YCJIOBCKaA.
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Puc. 45. Cxema cTpoeHusi HeHpoOHA.
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Puc. 47. HeiipoH rojioBHOIro Mo3ra.
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Puc. 48. Turpona B nurormiazme ABUraTeJIbHbIX HEPBHBIX KJIETOK
CIIMHHOI'0 MO3ra.

Hpumeuanue: Tucpouo, nnu BemectBo Huccns HaxoauTcs B TeNe HEPBHOMU
KJIIETKM U B OCHOBAaHUSIX JICHJPUTOB, B aKCOHaX He oOHapy>kuBaetrcs. [Ipu uc-
CJICZIOBAaHUU B CBETOBOM MHUKPOCKOIIE TUTPOU/T BBISIBIISIETCS B BU/JIE TIILIOOK MU
3epeH. KpymnHble ribIOKM MPUAAIOT UTOIUIa3Me MATHUCTHIA BUA. C MOMOIIBIO
AJIEKTPOHHOI'O MHUKPOCKONA YCTAHOBJIEHO, YTO TUTPOUIHOE BELIECTBO IIPEI-
CTaBJsieT cO00I MOLTHO Pa3BUTHIA IHAOIIIA3MATUUYECKUN PETUKYIIYM TaKOH ke
CTPYKTYpbI, KaK U B JIPYIUX KJIETKaX. PETUKYJIIyM COCTOUT U3 CUCTEMbI MEM-
OpaH, OrpaHUYMBAIOIINX IIUCTEPHBI C OOIBIINM KOJINYECTBOM pudocom. Brico-
koe conepkanue B HuX PHK o6ycnoBnuBaer 6asodunuio turponaa. B vem co-
JIEpXKUTCA W Oelok. TUrpougHOE BEIIECTBO — 00s3aTeIbHOE OOpa3oBaHUE
HEPBHOM KJIETKH, JIETKO MEHSIOIIEECs B 3aBUCUMOCTH OT €€ (DYHKIIMOHAIBHOTO
COCTOsIHUSA. XOPOIIIO U3BECTHO, YTO, HAIPUMED, IIPU MEPEYTOMIEHUN HEPBHOMN
CHUCTEMBI OPTaHNU3Ma KOJIMYECTBO 3TOr0 BEIIECTBA PE3KO YMEHBIIAETCS, TPUUEM
CHayaJla OHO MCY€3aeT W3 JACHAPUTOB, a 3aTeM M3 Tena kieTku. IIpu ocobo
CHWJIBHOM BO30Y>XI€HUM HEHPOHA TUTPOUJ MOXKET MUCUE3HYTh COBCEM. 3aKOHO-
MEpPHOE YMEHBIICHUE TUTPOUIA U U3MEHECHHE €T0 MOJIOKECHUS B HEPBHBIX KJIET-
KaxX HaOJI0JaeTcs TaKXKe B PE3yJIbTaTe MaTOJOTMYECKUX MPOLIECCOB. DTO JAET
OCHOBaHHUE paccMaTpHUBaTh KOJUYECTBO TUTPOUAA, POpMy €ro riblOOK, Xapak-
TEp UX PACIOJIOKEHHS KaK MoKa3aTesln (PU3MOJOTHUYECKOr0 COCTOSHUS HEHpO-
Ha. | — HEpBHBIE KJIETKH C IIBIOKAMU TUTPOUJIA B HEMpoILUiazme; 2 — a11po ¢ sii-
PBIIKOM; 3 — AEHJAPUTHL, 4 — HEUPUTHI; 5 — AApa KIETOK TIINH.
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CxeMa cTpoeHMsI CHHAIICA.
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2 - BONOKHWCTBIE AacCTPOoUWTEI;
4 - onMroaeHApPo uUMTLL

S5 - muKporawnsa.

Puc. 51. KiieTku riium.
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Puc. 52. Kierku riium: A — xiieTku Mukporiimu; b — onurogenapouuntsr; B —
ACTPOLMTHI YEJIOBEKA; I — aCTpOLIUTHI KPBICHI.
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Puc. 53. CTpoeHue HepBHBIX BOJIOKOH HA CBETOONTHYECKOM (A, b) 1 yJabT-
PAMHKPOCKONUYECKOM (2, 0) YPOBHSIX.

IIpumeuanue: A, a — MUEIIMHOBOE BOJIOKHO; b, 6 — 6e3MHETMHOBOE BOJIOKHO;

1 — oceBo#l HUIUHAP, 2 — MUEIUHOBBIN CIOM, 3 — COEAMHUTENbHAS TKaHb, 4 —

Haceyka MHENINHA, 5 — AJIpo HelposeMMonuTa, 6 — y3J10BOM nepexsar, 8§ — Hel-

podunameHTsl, 9 — mutoxoHApun, 10 — me3zakcoH, 11 — 6azanpHas MemOpaHa

Puc. 54. MueinHOBbI€ HEPBHBbIE BOJIOKHA.
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Puc. 55. besmue/IMHOBbIE HEPBHbIE BOJIOKHA.

Puc. 56. HepBHble B0O/10KHA, COOPaHHBIE B IIyYOK.

KoHTpoJbHBIEC BONIPOCHI.
1. VI3 kakuX TUIIOB KJIETOK COCTOUT HEPBHAS TKaHb U KaKUe (PYHKIUU OHU
BBIITOJIHSIFOT?
2. Kakumu MOpQOoJIOTHYECKUMU U (PYHKIIMOHAJIbHBIMU MPU3HAKAMH OT-
JMYAIOTCS AKCOH U JE€HAPUTHI HEPBHBIX KIIETOK?
3. Kakue BuIbl HEPBHBIX BOJOKOH SIBIISIOTCS «OBICTPBIMHY», a KaKHe

«MeIJICHHBIMU ) ?
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4. Kakoe y4qacTuC B CTPOCHUU HCPBHBIX BOJIOKOH IMPUHHUMAIOT HCPBHBIC
KJIETKU U KJICTKU TIuu’?

OCHOBHBIC TEPMUHBI.
. AKCOH
. AcTpouut
. I'muonut
. dennpur
. Mukpornus
. Makpornus
. Heripormus

0O 3 N L AW N~

. Hevipon

9. HepBHbI€e BOJIOKHA
10. OnuroaeHpouT
11. Cunamnc

12. Turpoun

1.7. JomosHuTe IbHbIE MaTepuajibl «CoBpeMeHHbIE NMPe/ICTABJIEHUS O
KJIETOYHOM rudeim».

Krnerounas rubens sSBIsSETCS BaXXHBIM 3BEHOM HOpMalbHOTO ((pu3nono-
THYECKOTO) M MAaTOJIOTHYECKOTO THCTOTeHE3A.

CoryacHO pa3pabOTaHHOMY OTEUYECTBEHHBIMH THCTOJOTAMH YYEHHIO O
CTPYKTYPHBIX OCHOBaX T'MCTOT€HE3a, KIIFOYEBBIMHU €r0 dTanaMu SBISIIOTCS: TPO-
mudepanysa, Murpamnusi, poct, AuddepeHnnpoBka, CHeuaIn3alnus U Tuoeib
kietok [[lee P.B. ¢ coaBt., 2018]. IIpu sTOM rubesns KIETOK, TaK e, KaK U UX
KHU3HEICATCIbHOCTh, WTPAlOT BAXKHYIO POJIb B TOJHOIICHHOM pa3BUTHU M
(GYyHKIIMOHUPOBAHUU TKAaHEH M OpraHU3Ma B IIEJIOM.

SIBneHue KJIETOYHOW TrHOeIM HAvallo BBI3BIBATH MHTEPEC YUEHBIX U HC-
ciemoBareiied (aKTHYECKH C MOMEHTa YTBEPXKICHUS KIETOYHOW TEOpHH
(1838), a mepBoe ero omucanue OTHOCUTCS K 1842 roay W NMpUHAIIEKUT He-
MEIIKOMY €cTecTBOUCHbITaTeNr0 n Bpauy Kapny ®dorry. OH u3yuusn nporecc
pEe30pOIMHU XOPABI U 3aMeNIeHUE €€ XPAIIEeBON TKaHBIO MpU (POPMUPOBAHUU TT0O-
3BOHOYHOIr0 cToyiba y »xaObi-rioButyxu (Alytes obstetricans). Kapn ®ort wuc-
oJIb30BaJI MOHsTHE «Absorption» (rornomenue) [ees P.B. ¢ coarr., 2018].
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MeauiuHcKoMyY 3HAYEHUIO KJIETOYHOU rubenu (Hekpobuo3a — B TEPMHU-
HOJIOTMH TOM 310xM) ynenui BHuManue P. Bupxos (1858) B cBoeil 3HaMEeHHUTOI
«emmonsspuoit  maronmorum»  (mekmus  Nel5) —  «Vorlesungen iiber
Cellularpathologie in ihrer Begriindung auf physiologischer und pathologischer
Gewebelehre» [[leeB P.B. ¢ coasrt., 2018].

Ha npoTspkeHnn JONTHX JIET OCHOBHBIM BHJIOM THOEIH KJIETOK M TKaHe
CUMTAICS HeKpo3 (HETIpOrpaMMUPYEMBII BUJ TMOEIN), a IOCJIE ONMUCAHUs Hep-
BBIX 3alIPOrpaMMHUPOBAHHBIX MyTEH WHAMBUIYAIbHOU THOEIN TaKXEe anonmo3
u aymodghazus.

B knaccudukanuy KI€TOYHON rHOeNN UCIOJIb3YETCs TOAXO0M, CBA3aHHBIM
CO CTPYKTYPHBIMU PA3IMUUSIMU MIPHU peaU3allii Pa3InYHbIX CIICHApUEB THoOe-
mu. CornacHo 3Toit (MOpGOIOTHYEeCcKOi) KiIacCu(pUKaIlui BCe BapHaHThI THOe-
J¥ MOTYT OBITH pPa3/eiCHbl Ha TpH Tpynmbl: 1) THOENb, HPOSBISIOIIASCS
yMEHbILIEHNEM 00BbEMA LIUTOIUIA3MbI, KAPUOMMMKHO30M, KAPHOPEKCHCOM, BaKyO-
JU3alMe TUTOIUIa3Mbl C OpraHesyiaMu, U (arouTo30M 00pa30BaHHbBIX BAKYO-
JIel COCeTHUMHU KJIETKaMHu WK Mpo(decCHOHaNbHBIMU (aroluTamMu, 4To Xapak-
TEPHO JIJIS aloNTo3a; 2) TOTajlbHas IIMTOIUIa3MaTHYEeCKasl BaKyOJIH3alus C JIH-
30COMaJIbHBIM YHUUYTOXEHHUEM OOpa30BaHHBIX BaKyoJied M UX COAEPKUMOIO
win ($arouTo30M, YTO XapakTepHO s ayrodaruu; 3) rudensb KICTKH, HE CO-
MIPOBOK/IAIOINASICS BBINIEC OMMCAHHBIMU U3MEHEHHUSIMU C MOCIEAYIONINM yaje-
HUEM MOTHOMINX KJIETOK 0€3 y4acTHs JIM30COM U (paroiuToB.

Buael kneroyHolt rubenu, peanusyromieicss B XoJe (PU3H0JIOrHYeCKOro
rucTorenes3a npejacrasieHsl Ha puc. 57 [[dees P.B. ¢ coasr., 2018]. Beigenstor:

1. Kopnughukayus — xacnaz-3aBUCUMBIN BUJl KIETOYHON THOENIH, KOTO-
PBI XapaKTepeH IJisi KEPATHHOIMTOB, OJJHOBPEMEHHO MPEACTABIISIONIUN COOOM
TePMHUHAIIBHBIN 3Tan ux qudGepeHupoBKH, B pe3ybTaTe KOTOPOro GopMupy-
€TCsl POTOBOM CJIOM, COCTOSIIIMI M3 MOTUOIINX KJIETOK, COAepKaluX creuudu-
geckue Oenku (KepaTuH, JOPUKPHUH, MHBOJIOKPYH) U JIMMABI (BKJIFOYAs KUP-
HbIE KHCIIOTHI U LiepamMu/ibl) (puc. 58).

Omnucad 1eblid Psii TATOIOTUYECKUX COCTOSIHHMA, TIPU KOTOPBIX HapyIe-
HBI TIpoliecchl KopHU(DUKauu. [ umnepkepaTo3 — MOBHIIICHHAS KepaTHHU3AIUS
AMUTEINNA, B UbEM THCTOT'€HE3€ OPOrOBEBAHUE SIBIIETCA €CTECTBEHHBIM TEPMHU-
HaJIbHBIM 3TAnoM (MXTHUO3, aTONUYECKUN AEPMaTUT, MCOpPHa3); OPOrOBEBaHUE
SIUTEINEB, B YUbEM HOPMAJIbHOM T'MCTOT€HE3€ HET 3Tana KOpHU(UKAIUU — CITU-
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3ucTasi 000JI0YKA TOJIOCTH PTa, MUIIEBOAA (JIMKOTUIaKUs), HO (DEHOTUITUYECKH
OH MPOSIBISICTCS B CBS3U C OYEBUJIHBIM T'MCTOI€HETUUECKUM POACTBOM; OPOTO-
BEBAHUE B 3JIOKAYECTBEHHBIX OIMYXOJISIX U3 SMUTEIUEB IKTOAECPMAIBLHOIO THUIIA
(TJIOCKOKJIETOYHBIN pak muieBoa, pak jgérkoro) [ees P.B. ¢ coast., 2018].

Kneto4ydaa rubens

i N

Mo YYACTIIO Kacnaa Mo YY4aCTHHD B NpoUeCcax
MACTOreHe3a
s ™y 4 ™
Kacnas-zaBncumbie: Du3NoNorHYECKHA THCTOTEHES:
«  KOpHWDHEILMA « KOpHAGE LA
+  BHOMEMC +  BHELUHWA MyTL 3NONTO3E
+ MApPOTTOZ +  BHOWEWC
+  EHELUHAR My Tk 2N0NTO33 « agyTodiare
+  KACNZ3-338MCUMLIR BHY TDEHHWRA MyTk SN0MTO33 +  KNETOMHIA MWEank, 338MCHMaR OT NK30C0mM
A b A
g ™y 4 ™y
Kacnaz-HezasncHMbIe: MaTonorMyeckni rMCTOrEHES:
« @yTodarva +  BHYTPEHHWA My Tk 2NoNTo33
+  KACNA3-HEIIENCHMEIA BHY TDSHHAA MyTs + HEERDONTOS
anonToza « MWponTo3
+  MWTOTWYSCKAA kaTacTpoda = HETO3
+ HEKPONTOZ + MWTOTWYECKAA kaTacTpoda
= HEXPO3, CEAIAHHLIA C NOBRILLSHHOR + NapTaHaTona
MHTOXOHAPWENEHR MPOHULEEMOCTRI « 9HTO3
= HETO3 * HEKDO3, CEA23HHEIA C NOELILLEHHDA
+ MEpTaHaTo2 MATOXOHOPHANEHORA NDOHALEEMOCTER
| | - HEKPD3 + happonToa g
» DHED3 * MWMMYHOTEHHEA THDeNs:
- hepponToz « HEKDOZ
* MMMy HOMEBHHAA TWEaNkE = OHED3
+  KNETOMHEA MTMEEMNL, 3IEMCHIEA OT NW30C0M
\ AN v

Puc. 57. Knaccugpukanus BUI0B KJIeTOYHON rudeun
(mo [deeBy P.B. c coanT., 2018).

Porosoi ABIPANAUMA PUNNETTPUHE,

CNOW Ae30praHn3anva opranana,
akcrpeccus CK1, CK2, CK10,
0DNAI0HAHME CPOTOBLIY <OHBENTORY,

3€pHWCTbII7I YAAOUWEHHE KNETCH

cnowu

LLIMnoBsaThIt aucrpecens CK1, CKLO, kacnaini-14

cnon

bazanbHbIN
chow

npoandepaunn,
aucrpeccus CRS, CK14

O VeI W oo

Puc. 58. Cxema passutus kopaupuxauuu (mo Jeesy P.B. ¢ coasr., 2018).
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2. Anonmo3 (BHEUIHUMN MyTh) — PETYIUPYEMBIN MpOIECC 3alporpaMMu-
POBAHHOMW KJIETOYHOMW TUOENH, B pe3yibTaTe KOTOPOro KieTka pparMeHTHpPYeT-
Cs Ha OTJACJbHbIC ANONTOTUYECKUE TeENbIa, OTPAHUYEHHBIC TIa3MaJIEMMOM.
AmnonroTudeckue Tenblla (aroruTUpPYIOTCs Makpodaramu MO0 COCeTHUMU
KJIETKaMH 0€3 pa3BUTHUS BOCMIAIIMTEILHON peaklinu, TaKOM MpolecC Ha3bIBACTCS
s deporuTos.

BeiaensroTr aBa myTH pa3BUTUSA allONTO3a: 6HEWIHUU — OCYIIECTBIISIEMbIN
4yepe3 MOBEPXHOCTHBIE PELENTOPhl KIETOYHOU THOCIU U 6HYMPEHHUIl — Yepe3
IENb MUTOXOHJPHUAIIbHBIX peakiuil (puc. 59). Ilepriii yaiie Bcero uaeHTudu-
nupyercs npu (pU3noI0rHYecKOM TMCTOTE€HE3€ TKaHEH, a BTOPOW CBsI3aH C IO-
BPEXKJIEHHEM MUTOXOHAPUIN TIPH MAaTOJIOTHUECKUX COCTOSHUSX.
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Puc. 59. Cxema pazsutus anonro3a (o /Jeesy P.B. ¢ coasr., 2018).

ATNONTO3 UrpaeT BaXHYIO POJb B PA3BUTUHU KIIETOK, TKAaHEW U OpraHU3Ma
B 11e710M. OTHOM M3 TJIaBHBIX (PYHKIIMH aronTo3a B MHOTOKJIECTOYHOM OPTaHM3-
M€ SBJISIETCS MOAACPKAHUE KIETOYHOTO TOMEOCTa3a, TO €CTh MOCTOSTHCTBA KJIE-
TOYHBIX TIOMYJISIITUN B Mpejiesiax TKaHe u opraHoB. [Ipu aTom oOecrieunBaeTcs
MPaBUJILHOE COOTHOIIIEHNE YUCIEHHOCTH KJIETOK Pa3JIMYHbIX BUAOB, YIAAJICHUE
TCHETUYECKH AC(EKTHBIX KIETOK. Bo B3pocinoM opranusme mporpaMMmupyemast
KJICTOYHAsl THOEeIb, YpaBHOBEIIMBAS MHUTOTHUYECKOE JICIICHHE, OOCSCIICUYHBaECT
OOHOBJICHHE TKaHEW MyTEM MOJJEepKaHUs COaJaHCUPOBAHHOW YMCICHHOCTH
kjeTok. [IpoBeaeHbl pacu€Thl, COrJIaCHO KOTOPHIM B OPraHU3ME B3POCIJIOrO Ye-

9
JOBEKa B PE3yJbTATE aronTo3a morudaet exeaHeBHO mopsaka 50-70x107 kie-

63



ToK. CyMMapHasi Macca KJIETOK, KOTOpble Ha MPOTSLKEHUH | roda >KU3HM MO
BEPraroTCs pa3pyLICHUIO, SKBUBAJICHTHA Macce Tena yenoseka [[lees P.B. ¢ co-
aBT., 2018].

3. AHoukuc — 3T0 crenudUUEeCKUA THUIl aronTo3a (YaCTHBIA Ciydai
arorTo3a), XapaKTepU3yIOIUICs THOEbl0 KIETKU BCIEACTBUE HapylIeHUs eé
UHTETPUH-OMOCPEI0BAHHOTO KOHTaKTa C BHEKJIETOYHBIM MAaTPHUKCOM JIMOO Ha-
pYILIEHHsI KOHTaKTa apyr ¢ ApyroM (puc. 60).

1. NoTeps KOHTaKTa C BHEKNETCYHLIM
MAaTPHECDHA

2.1 Janyck Npouecca aHOWHHC

2.2 PakoBsle KNeTEH, CrocodHbe
NpOTHUBOCTOATE NPOUECCIM SHOUKMCE

Puc. 60. Cxema pazsutus anoukuca (no leeny P.B. ¢ coasr., 2018).

4. Aymogpazuueckan zudensy — 3T0 BUJ KIETOYHOUN TMOEU, IPU KOTOPOM
MPOUCXOAUT AeTpajalusi OpraHeiyl ¥ UUTOIUIa3MaTUYECKOro MaTepuana KieT-
KM, OCYILIECTBIISIONIASCS PU YIaCTHH BHYTPUKICTOUYHBIX MEMOPaHHBIX CTPYK-
Typ, MyTEM aKTUBAIMU ayTOo(ParocoM W aKTUBHOTO (DYHKIIMOHHPOBAHMS JTH30-
COM.

OTOT BUJ rUOENH OMMCaH MOYTH OJHOBPEMEHHO C aloNTO30M KakK ajb-
TEpHATUBHBIN BapHAHT MPOrpaMMUPyeMoi rudenn kieTku. TepmuH aytodarus
BBea B 1963 1. naypeatr HoGenesckoii npemun X. ne roB (bensrust). On Boiep-
BbI€ ONMCAJ TOT MPOLECC KaK 00pa30BaHKUE OJHO- U JIByMEMOPAHHBIX BE3UKYJI
(aytoarocom), comepkamux ¢parMeHTbl IUTOIUIa3Mbl U opraHeiuibl [JleeB
P.B. ¢ coaBt., 2018].

[MpuumHO¥ 3amycka ayTodarmueckol THOETH KIETOK MOTYT SBISTHCS
pa3NuyHbIe KJIETOYHBIE «CTpecchl», Takue Kak: noBpexaenue JIHK, uurozomns-
Has Teperpy3ka KajlblieM, HOHHU3YIOIIUE HW3JIYyYeHHUs], JCHUCTBHE aKTHUBHBIX
dbopmM KuCIOpOaa U Ap.
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Pasznuyaror Tpu Gopmel ayrodarun: MakpoayTtodarus, MUKpoayToharus
U I1alIepOH-0MOCPE0OBaHHAS ayTO(arus.
Maxkpoaymogazusa — popma rubenu, npu KOTOPOH MPOUCXOJIUT yaalie-

HUE TTOBPEKIEHHBIX OPTaHEIUT U HEUCIIOIb30BaHHBIX O€NKOB (puc.61).
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Puc. 61. Cxema pazsutus makpoayrodparuu (mo deesy P.B. ¢ coasT., 2018).

IIpumeuanue: 1 — npu «CTPECCOBBIX» CUTyallUAX HAUYMHAETCA cOopka ayToda-
rocoM; 2 — ciusiHie ayTo(harocoMbl C JIN30COMOM; 3 — JIN3UC OPraHeIlIbl.

Mukpoaymocgazus tnipenanoyiaraeT HEMOCPEICTBEHHBIM IMPOIECC TOMe-
IICHUS ITUTOIUIa3MAaTUYECKOTO0 Marepuajia B JM30COMY MYTEM WHBAarvHAIIMH.
Kretka npu 3ToM coXpaHseT CBOIO KU3HECITOCOOHOCTb.

Hlanepon-onocpeoosannas aymoghacus — CIOXHBIA U crieliupUIECKUN
MyTh, KOTOPBIH JIeJJaeT BO3MOKHBIM BBIOOPOYHOE YHHUTOXKCHHUE IMOBPEKICH-
HbIX OenkoB myTéM pacno3HaBanus ux HSC70-containing komrmiekcom [[lees
P.B. ¢ coaBT., 2018].

JlaHHBIN B KJIETOYHOM TMOEIHM — 3TO OJUMH M3 CIOCOOOB M30aBIICHUS
KJIETOK OT «HEHYXHBIX)» OpraHesll, a TAak’Ke M OpraHu3Ma OT «HEHYKHBIX» KIle-
Tok. Oco0eHHO BakHa ayTodarusi B mpoiiecce amoOpuorenesa. ['enerudeckas
OJIOKMpPOBKA MEXaHU3MOB ayTo(daruu B X0/ SMOPHOHAIBHOTO Pa3BUTUS TPU-
BOJUT K (POPMUPOBAHUIO MHOYKECTBEHHBIX MTOPOKOB Pa3BUTHS WUJIU MOTEPE Op-
TaHU3MOM KU3HECITOCOOHOCTH.

WNuorma Onmaromapsi ayrodaruu KJI€TKa MOXKET BOCIOJHHTH HEJOCTATOK
MUTaTEIHHBIX BEIIECTB W SHEPTHH M BEPHYTHCS K HOPMAJIbLHOUN JKU3HEACATEIh-
HOCTH (HarpuMep, MpHU JIUTEIILHOM TOJI0IaHnK). B ciydae m30BITOYHON WH-
TeHCU(PUKAIIMK TPOIECCOB ayTo(aruy KJICTKH Pa3pyIlIaroTCsA, a UX MECTO BO

MHOTHX CIIy4yasix 3aHUMaeT coeMHuTENbHasA TKaub [Jlees P.B. ¢ coast., 2018].
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1.8. lonmosinuTeIbHBbIE MaTepuasibl « TkaHecnmenmupuIHbIN MeTa00-

JIU3M: pas3aesieHue GyHKUMn».

Kaxxmas TkaHb 4YeIOBEUECKOTo Teina 00JiajlaeT CHelHaIn3UpPOBAHHBIMU

(YHKUMSIMH, YTO HaXOJHUT OTPAKEHUE B AaHATOMHUHM M META0OJINYECKOW AKTUB-

HOCTH (puc. 62).

Perynnpyer TpaHCTIOPT MOHOR

\CHCTEMa

NN

Iomxenynoynas sxenesa 1/,\  ans nopaepxanus MemGpasnoro
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Covmmrmemnn (Y SR oot e o
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ToHKM KHILIEYHHK

M3 MAUILIK B KPOBOTOK
WK B iMMaTryeckyio 7

4

i
O6ecrneunsaer Bcacmnauue( Y_\
IUTATENbHBIX BEILECTB 4 .

f
cuCTEMY | 1)

\

— R

JlocTaBnsieT IUnUAb
M3 KMIIEYHHUKA B [Ie4eHb

Kuposas
y TKaHb

| Cunreaupyer,
| Coxpaser
| 1 mobuanayer
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Hcuonvayer ATP
IS BBITIOJIHEHHS
MexaHuueckol paboTh!

CxeJieTHast MbILILA

Puc. 62. Cniennaju3supoBaHHble MeTa00IM4YecKue PYHKIMHA TKAHEH Mile-

konutawmux (mo Heascon /1., Koke M., 2014).

CkeleTHBIC MbIIIOBI OCYIWICCTBIIAIOT HAIIPABJIICHHOC ABHKCHHUC, XKHUPOBAsA

TKaHb COXPAHSIET U BBIJETSET SHEPTHUIO B (POpME KUPOB, KOTOPBIE CIIyXkKaT TOTI-

JJMBOM IJId BCETO TCJA, KICTKH MO3ra TPAHCIIOPTHPYIOT MOHBI, CO3aaBas 3JICK-

Tpuueckue curHaibl. [ledeHp urpaet HEHTpAIbHYI0 00pabaThIBAIOIIYIO U pac-

MIPEACISIONIYIO POJIb B META0OIM3ME M MTOCTABIIIET MO KPOBOTOKY BO BCE APY-

'€ OpraHbl 1 TKaHH HGO6XOI[I/IMYIO CMCCh ITUTATCJIbHbBIX BCIICCTB. L[GHTpaJ'IB—

Has (bYHKI_II/IOHaJ'IBHaSI poOJiIb TICYCHHU IIOATBCPIKIAACTCS €€ B3aMMOCBS3SIMHU CO

BCEMHU JIPYTMMHU BHENEUEHOUYHBIMU, WU NepudepruyecKkuMu, TKaHsIMU U Opra-

Hamu [Henbcon /., Kokc M., 2014].
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1.7.1. Ilpoueccel 6 neuenu u pacnpeoeenue NUMAMEIbHbIX 6EULECHE.

VY MJIEKONMTAIOIMIKX B MPOLIECCE MUILIEBAPEHUS TPU OCHOBHBIX KJlacca Iu-
TaTEIbHBIX BEUIECTB (YIJIEBOIbI, OCIKU U KUPBI) NOJBEpraroTcs (HepMeHTaTUB-
HOMY THAPOJIN3Y, IPUBOISALIEMY K PACIICIUICHUIO X HA MEHEE CIIOXKHBIE CO-
enuHeHus. Pacuiennenue HeoOX0AMMO, TaK KaK Yepe3 SNUTENUATIbHbIE KIETKH,
BBICTUJIAIOLME CTEHKU KHUIIEYHUKA, BCACHIBAIOTCS TOJBKO OTHOCUTENIBHO HE-
OoJpIIME MOJIEKYJIbl. MHOTHE KUPHBIE KUCIOTHl U MOHOAUWJITJIMLIEPUHBI, BbI-
CBOOOKJa€MbI€ NIPU MEPEBAapUBAHUU KUPOB B KHUIIEUHUKE, MPEBPAILIAIOTCS B
AIUTENINATIBHBIX KJIETKAaX CHOBA B TPUALIMIITJIULIEPUHBI.

[Tocne TOro Kak MpoOM30ILI0 BCACHIBAHUE OCHOBHBIX KOJMYECTB CaxapoB
Y aMUHOKHCIIOT, @ HEKOTOPOE KOJMYECTBO TPHUALMITIUIIEPUHOB ObLIO NEpeHe-
CEHO KPOBOTOKOM K MEYEHH, OCTaBUIMECS TPUALMITIMIEPUHBI C TUMQOH 1o-
CTYINalT B XUPOBYIO TKaHb. «Boporamu» U3 nuileBapuTeIbHONH CUCTEMBI B
NIEYEHb CIY)KUT BOpOTHas BeHa. [1oaTOMy-TO medyeHb — nepBbIi OpraH, KOTOpPO-
ro JIOCTUTAIOT BCE MUTATENIbHbIE BEIIECTBA MUIIM HA CBOEM IyTH. [leueHs co-
JEP’KUT B OCHOBHOM KJIETKH JBYX THUIIOB. 3BE3q4aThle dHAOTEIUOLUUTHI — 3TO
(parouuThl, BHIMOJIHAIOUIME UMMYHHYIO (QYHKIUIO. | enaToLMUThl — OHU MpeBpa-
HIAIOT MOJTYYEHHbIE U3 MUIIU MUTATEJIbHbIE BEIIECTBA B TOIIMBHBIE MOJIEKYJIbI
U OMOCHHTETUYECKHE TMPEAIIECTBEHHUKH, HEOOXOANMBIC IPYTUM TKaHAM, U
BBIJICJISIIOT UX B KPOBb. PazHooOpa3ue v KOJAMYECTBO MOCTYMNAIOIIUX B MEYEHb
MUTATENIbHBIX BEIIECTB BapbUPYIOT B 3aBUCUMOCTH OT HECKOJIbKUX (PaKTOPOB,
BKJIIOYasl pallMOH MUTaHUs U BpeMsi MexXy npuMamu nuuu. [TorpedHocTh pas-
HbIX OPraHOB M TKAHEW B DHEPrUHM U MOJEKyJIaxX-MpPeIIIECTBEHHUKAX TaKXe
pa3IMyaeTcsl B 3aBUCUMOCTH OT YPOBHSI aKTUBHOCTH Y€JIOBEKA U €r0 KOHCTUTY-
117078

YToObl y4eCTh 3TH MOCTOSIHHO MEHSIOUIMECS MapaMeTphl, MeYeHb 00Jia-
JaeT 3HAYUTENbHOM MeTaboNMuecKoi miuactuyHocThio. Hanmpumep, npu Oora-
TON OenkaMu JueTe ypoBeHb ()EPMEHTOB ISl PACIICIUICHUS AMUHOKHUCIOT U
IJIFOKOHEOTeHe3a B IemaTOLMTax CTAaHOBHUTCS OYEHb BbICOKMM. Ecnu B mwie
MHOTO YIJIEBOAOB, TO OYKBAJIbHO B TEUEHUE HECKOJBKHX YaCOB KOHIEHTPALIUU
3TUX (PEPMEHTOB HAUMHAIOT CHMXXKAThCS, a TeMaTOLUTHl YBEJIMYMBAIOT MPOU3-
BOACTBO ()epMEHTOB, HEOOXOAUMBIX JUIsi MeTaboJM3Ma YTIEeBOJOB U CHUHTE3a
xupoB. O00poT dhepMeHTOB TeUeHN (MX CHHTE3 W pacman) B 5-10 pa3 Berme
CKOpOCTH (hepMEHTATUBHOTO 000POTA B APYTUX TKAHAX, HAIPUMED, B MBIIIIIIAX.
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Brenedu€HouHble TKaHU TOXKE MOTYT MpHUCHOCA0INBATH CBOM METaOOIU3M K Te-
KyLIUM YCJIOBUSIM, HO B HallleM OpPraHU3ME€ HET OpraHa, 0ojee CIocOOHOro K
aJanTaIuy, 4eM Me4YeHb, ¥ UTPAIOIIET0 TaKyI0 K€ BAKHYIO POJIb B 00IIeM Me-
tabonusme. B Tabnume 2 misi HarjassgHOCTH CYMMHMPOBAHBI METaOOJIUYECKHE
MyTH MPEBPAIEHUN YTIIE€BOJIOB, aMUHOKHUCIIOT U KUPOB.

Taoéauna 2.

MeTtaboanyeckne MyTH YyIJI€eBOJA0B, AMUHOKHUCJIOT U KUPOB (1m0 Hesibcon
/., Kokc M., 2014 ¢ u3MeHeHUsIMH ).

Iyrs

Luxn numonnoii kuciomol (yukn Kpeoca): anetun-KoA — 2 CO,

Oxucnaumenvroe gpocghopunuposanue: cuarez ATO

Kara6o1m3m yriieBoaon

I nuxo2enonu3: TIMKOTeH — IIOK030-1-gocdaTt — riaoko3a KpoBu

Brnouenue eexcos 6 enuxonus: Ppykrosa, MaHHO3a, TaJlaKTO3a — TIIOK030-6-(hocdar

I nukonu3z: TIIOKO3a — MUPYBAT

llupysamoecuopozeenasnas peaxyus: nupyBat — anetui-KoA

Monounokucnoe 6posicenue: TIIIOK03a — jakrar + ATO

Ilenmo3zoghocpammuviii nymo: TIIOK030-6-pochar — merrozodocdarsr + HAJIDH

AHa00J1M3M YIJ1€eBOJI0B

I’ nrokoneozenes: nuTepMenuartel mukia Kpedbca — riatokosa

I nroxo3o0-ananunossiil YUKJi: TIIIOKO3a — IIUPYBAT — AJIaHUH — I'JIFOKO3a

Cunme3s enuxozena: TOK030-6-pochar — riatoko3o0-1-bocdat — ramkoreH

MeTa0011M3M aMUHOKHCJIOT U HYKJICOTHI0B

Pacwennenue amunokuciom: aMUHOKHUCIIOTHI — areTii-KoA, nHTepMeuaThl MUKiIa
Kpebca

Cunmes amunoxuciom

Luxn mouesunvr. NH;z — MoueBuHa

I nroxo3o0-ananunossiil YukKia: aJlJaHnd — TJIFOKO3a

Cunmes Hywzeomudoe: AMHUHOKHWCIIOTbI — IMYPUHBI, TINPUMHUANHDBI

Cunmes 20pMOHO8 U HelPOMeOUamopos

Kara6o1m3m :kupoB

[-Oxucnenue s'cupuvix KUCI0m: KUPHbIE KUCIOTHl — aneTuia-KoA

Oxucnenue kemonogvlx men: B-rugpokcudyrupar — aretmi-KoA — CO; B mukie
Kpebca

AHa00J1M3M KHUPOB
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Cunmes HCUPHBIX KUCI0m: aI_[eTI/IJI'KOA — JKHUPHBIC KUCJIOTBI

Cunmes mpuayunenuyepunos: auetTuii-KoA — KHpHbIE KHCIOTbl — TPUALIWITIIULIE-

PHHBI

Obpa3zosanue kemonosvix men: aneTuia-KoA — areroarierart, B-ruipokcuOyTupaT

Cunmes xonecmepuna u 2¢pupos xonecmepuna: anetun-KoA — xonecrepun — 3¢du-
pBI X0JIECTEpUHA

Cunmes gpocghonunudos: KupHbIe KUCIOTH — (pochomumuapt

Caxapa. llepenocuuk rmoko3sl B renatonurax (['JIFOT2) crons 3¢ dek-
THUBEH, YTO 00ECIIeYNBAET BHYTPHU IeMaTOIMTa MPAKTUUECKH TaKyIO K€ KOHIICH-
TpaIuio TJIIOKO3bI, Kak B KpOBHU. [ J1I0KO3a, MPOHHUKAIOIIAsI B T€MaTOLUT, (oc-
dopunupyercst HepMEHTOM TITIOKOKHWHA30M 10 TIII0K030-6-(hocdara. Opykrosa,
rajlakto3a ¥ MaHHO3a, KOTOPBIE BCACBHIBAIOTCS B TOHKOM KHIIEYHUKE, TOXKE
MPEBpAIAlOTCA B TTIOK030-6-docdar. ['moko30-6-gocdar — kiatoueBass moie-
KyJia B HECKOJIbKUX IMyTSAX YIJIEBOJHOrO MeTaboim3Ma mnedeHu (puc. 63), a me-
Ta0OJIMYECKUI TyTh BBHIOMPAETCS B 3aBUCUMOCTHU OT TEKYIIUX MOTPeOHOCTEH
opranu3ma. C MOMOUIbIO0 PA3IMYHBIX AJNIOCTEPUUECKU PETYIUPYEMbIX (hepMeH-
TOB U Y€pe3 TOPMOHAIILHYIO PETYJISINI0 CHHTE3a U aKTUBHOCTH (DEpMEHTOB Tie-
YeHb HAIPaBJISET MOTOK TIFOKO3bI IO OJHOMY UM HECKOJIBKUM U3 ATUX MYTEH.

1. I'moxo30-6-pochar medocopunupyercs riaoko30-6-pocdarazoit g0
BBICBOOOXK/ICHHUSI CBOOOJHOW TJIFOKO3bI, KOTOpas 3aTeM JIOMOJIHSET YpPOBEHb
rioKko3bl KpoBu. Korna 3amac 1ioko30-6-¢ocdara orpaHuyeH, NPOUCXOIUT
MPEUMYIIECTBEHHO €r0 3KCIOPT, MOTOMY YTO JIJIsi 0OECTIEYeHUs] MO3ra U JIpY-
IUX TKaHEH HEOOXOIWMBIM KOJIMYECTBOM SHEPIHUU KOHIICHTpAIUs TIIOKO3bI B
KPOBM JIOJDKHA TOJAEPKUBATHCS HA JOCTATOYHO BBICOKOM ypoBHE (4 MM). 2.
['1rok030-6-gocdar, KOTOphId HE UCTIOJIB3YETCS HEMEIJICHHO ISl 00pa3oBaHUs
TJIFOKO3BI M BBIJICTICHUSI €€ B KPOBb, IPEBPAIACTCS B TJIMKOTECH TIEYCHU WIIU JKE
nmomnagaeT B OJMH U3 HECKOJbKUX Npyrux myteu. [locnenyromiee paciierieHue
TJIF0K030-6-ochara MpOUCXOAUT TIPU TIIMKOJIU3E M JACKapOOKCHIMPOBAHUU
nupyBaTa (B MUPYBaTACTHAPOTeHA3HON peakiuu), 3 00pa30BaHHBIA TIPH 3TOM
aneTuin-KoA MOKeT ObITh OKHCIICH C BBIJCICHUEM SHEPTIUHU B IIUKIIC TUMOHHOMN
KHCIIOTHI C MOCICAYIOIMUM TTEPEHOCOM JJICKTPOHOB W OKHUCIUTEIHHBIM (ocdo-
PUIMPOBAHKEM, TTPHU KOTOpoM mporcxoaut cuate3 AT®. (Ho o6praHO jutst 1M0-
JYyYeHHUsI DHEPTUU B TEMATOINUTAX CIYXKaT KUPHBbIC KUCIOTHI). 4. Atntetnn-KoA

TAKIKC MOXKCT CIYXKHUThb IIPCAIICCTBCHHUKOM KUPHBIX KHCIIOT, KOTOPBIC BKIIIO-
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4aloTCAd B COCTaB TPHUALMITIUIEPUHOB, (ochorunuaoB u xonecrepuna. Oc-
HOBHBIE KOJINYECTBA JIUIHJIOB, CUHTE3UPOBAHHBIX B MIEUEHH, TPAHCIOPTUPYIOT-
csl B IpyTHe TKAaHU KPOBOTOKOM Kak JHMMONPOTEeUHbl. 5. Hakower, riaoko30-6-
docdar MoxkeT mocTynarh B neHTo30hochaTHbIi MyTh, TAE Y4aCTBYET B 00pa-
soBannu HAJI®H, HE0oOX0auMOro nmpu OMOCHHTE3€ KUPHBIX KHUCJIOT U XOJie-
cTepuHa, uiau B oopazoBanuu D-pubo30-5-pocara, npeamecreeHHUKa B OMO-
cuHte3e HykieoTunoB. Kpome Toro, HAJI®H wurpaer CyuiecTBEHHYIO pPOJb
TaK)Xe B JICTOKCUKAIIMM U BBIBEJICHUM MHOTHX JIEKAPCTB U KCEHOOMOTUKOB, Me-
Ta0O0JIM3UPYEMBIX TICUEHBIO.

{ [nvKoreH neyeHu Ienatouut
A (K1eTKa neyeHH)

% @ Tmokosa :
! [aoKo30- = KpOBH —p
! 6-docdar
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Puc. 63. MeTabosiuueckue nNyTH rj0Ko030-6-¢pocdara B neuenun
(mo Heancon 1., Koxc M., 2014).
IIpumeyanue: aHaboauYecKUe MyTH TOKA3aHbl CTPEIKONW BBEPX, a KaTabou-
YECKHE MyTH — CTPEIKOW BHU3, TIPU PACIIPEICTICHUN K IPYTUM OpraHaM — ropu-
30HTaJIbHBIE CTpeiKu. [Iporiecchl onmucaHbl B TEKCTE MOJ COOTBETCTBYIOIIUM
HOMEPOM.

AmMunoxkuciompl. AMAHOKHCIIOTHI, MONMAJAIOIINE B MEYEHb, OTIPABIIS-
IOTCSI 10 HECKOJIbKUM Ba)KHBIM METa00JIMUEeCKUM NyTsM (puc. 64).

1. Onu ciyxaT mpeaniecTBeHHUKaMuU AJig OnocuHTe3a OenkoB. IleueHp
MOCTOSIHHO OOHOBIIIET CBOM COOCTBEHHBIE OENIKH, KOTOpPbIe MMEIOT OTHOCH-
TEJIbHO BBICOKYIO CKOPOCTH 000poTa (CpeiaHee BpeMsi MX MOIYKU3HU — He-
CKOJIBKO JIHEW), a TaKK€ CHUHTE3UPYeT OOJIBIIMHCTBO IUIa3Mbl KpOBU. 2. Amu-
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HOKHCJIOTBI NEPEHOCATCS KPOBOTOKOM K JIpYTUM OpraHaM JJis UCIIOJIb30BaHMS
B OnocuHTe3e 0eNKOB TKaHel. 3. J[pyrue aMUHOKUCIIOTHI SIBISIOTCS TPEIIIeCT-
BEHHUKaMH B OHWOCHHTE3€ HYKJICOTHJOB, TOPMOHOB U a30TCOJEPKAlIUX Be-
IIECTB B [I€YEHU U JPYTUX TKAHSIX.

4a. AMUHOKUCIIOTBI, HE UCIIOJIb30BAHHBIE KaK MPEIIECTBEHHUKU B OHO-
CUHTE3€, TPAHCAMUHUPYIOTCS WJIM JIE3aMUHHUPYIOTCS U PaCHICIUISIOTCS ¢ 00pa-
30BaHHEM MHpYyBaTa U WHTEPMEIUATOB IMKJA JTUMOHHON KHUCIOTHI (C pa3iand-
HBIMH cynb0amu). 4b. BeicBoO0k1aeMbl aMMUaK TPEBPAIACTCS B BBIICISCMBIi
U3 OpraHu3Ma MpoayKT — MO4eBHUHY. 5. [lupyBar nmpeBpaiaercs B IJIIOKO3Y U
TJIMKOTEH B XOJI€ TIIIOKOHEOTeHEe3a UM 6 OH MOXKET OBITh MPEBpAIlIEH B alleTUII-
KoA, y KOToporo Toke HECKOJIbKO JaibHeWIuX myTed mpespaiuenus. /. OH
MOKET OBITh OKHUCJIEH B IIMKJIE JTUMOHHOW KHUCJIOTHI U 8 MpPU OKHUCIUTEIHHOM
dochopunupoBanuu oo6pazoBate ATD wiu 9 npespamén B TUOUABL I Xpa-
Henus. 10. MaTepMenuathl UKIIA JIUMOHHON KUCIOTBI MOTYT OBITH TIEpPEKavYeH

B CUHTEC3 I'NTFOKO3bI € ITIOMOIIBIO I'N'TFOKOHCOI'CHE34A.

Puc. 64. MeTrab6oamu3mM amMu-
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[leyenp Takxke MeTaOOIU3UPYET AaMUHOKUCIOTHI, KOTOPHIE MPUXOMAST U3
OPYTUX TKaHeW. ['7r0Ko3a MmocTynaer B KpOBb Cpa3y IOCHE IEpEeBapUBaHUA U
BCACBIBAHUs YTJIEBOJOB IUIIN WIM MEXIy ITPUEMAaMU MUILIM IIPU NPEBPAILCHUN
TJIMKOT€HA TIEYEHU B TVIFOKO3Y KpOBU. BO BpeMsl mepepbIBOB MEXAY MPUEMAMU
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MUY, OCOOCHHO MPOJOJIKUTENBHBIX, 10 AMUHOKHUCIIOT PACIIEIISETCS HEKOTO-
pO€ KOJIMYECTBO OEJIKOB MBIIIL. JTH AMUHOKHUCIOTHI MPEJOCTABISAIOT CBOU
aMUHOTPYMIBI (C TOMOIIBIO TPAHCAMUHUPOBAHUS) TPOAYKTY TJIMKOIU3a MUPY-
BaTy, oOpa3ysl ajaHuH, KOTopelii 11 TpancmopTupyeTcsi B II€YeHb U TaM Je3a-
MUHHpYETCs. ['enaTonuThl MPEBPAIIAOT MOJYYUBIIUKUCS MUPYBAT B TIIOKO3Y
KpOBH (B Mpoliecce TIIOKOHEOreHe3a 9), a aMMHaKk — B MOYEBHUHY JIJIsl BbIBEJIC-
HUA W3 OpraHu3ma. Ba)kHOe CBOWMCTBO 3TOr0O INIFOKO30-aJaHMHOBOI'O LIMKJIA —
CTJIaKMBAaHHUE KOJIEOAHUM YPOBHS TIJIFOKO3bI KPOBU MEXAY MpuéMaMu nuiu. B
MBIIIIAX JAePUIUT aMHUHOKHUCIOT BOCCTAaHABIMBAETCS IIOCIE HECKOJIbKUX
MPUEMOB MULIH.

Junuosl. Y TPOHUKAIOIIMX B TEMAaTOUUTHI KUPHBIX KHCIOT, KOTOPBIE
BXOJSIT B COCTaB JIMIIUJIOB, TOXKE€ BO3MOXHO HECKOJIbKO MyTEH MpEeBpalleHUS
(puc. 65). 1. HexoTopsle mpeBpaliaroTcss B JTUMUABI MEYCHHU. 2. BONBIIMHCTBO
KUPHBIX KHUCIIOT B MEUYEHU OKHCIAETCS C BblAelieHHeM 3Hepruu. CBoOOJHBIE
KUPHBIE KUCIOTHI MOTYT OBbITh aKTMBUPOBAaHbI M OKHUCJIEHBI C O00Opa3oBaHUEM
aretn-KoA n HAJIOH. 3. Anerun-KoA nanee oKucIsgeTcs B IUKJIE JTMMOH-
HOM KUCJOTBI, U 4 NpOyKThl OKUCIEHUS y4acTBYIOT B cuHTe3e AT® npu okuc-
mutenbHOM (pocopunupoBanuu. 5. M30wiTok anetuin-KoA (Heucnonb3oBaH-
HBII) MpeBpallacTcsl B IEUCHU B alleTOaleTaT U B-TUIPOKCUOYTUPAT, ITH KETO-
HOBBIE T€JIa C KPOBOTOKOM IMOCTYIAIOT B APYTrU€ TKAHU U MOTYT UCIOJIb30BaTh-
Csl B KQUECTBE TOIUIMBA B IIMKJIC JUMOHHOW KUCIOTHL. KETOHOBBIE TeJla MOYKHO
CUMTaTh TPAHCIOPTHOU (POpPMOIl alleTHIIbHBIX rpynn. B HEKOTOpbhIX BHemeué-
HOYHBIX TKAHSIX UMEHHO TakK 3aracaercs BO BpeMs MPOJOJIKUTEIBLHOTO TroJI0a-
HUS 3HAYUTENbHAs 4acTh DHEPTUU — JIO 5 8 cepane u 6onee gem 60-70% B
mo3re. 6. Hexotopoe konuuectBo anetui-KoA, oOpa3oBaHHOTO W3 KUPHBIX
KHUCIIOT (M W3 TJIOKO3bI), UCHOJB3YETCs 1 CHUHTE3a XOJIECTEpHHA, KOTOPBIM
HE0OXoauM Juisi mocTpoeHuss memOpaH. Kpome Toro, XoJieCTepUH CIY>KHUT
MPEINIECTBEHHUKOM BCEX CTEPOUIHBIX TOPMOHOB M JKEIIUHBIX COJIEH, KOTOPbHIE
HEOOXOIMMBI JIJIs IEPEBAPUBAHUS U BCACBIBAHUSI JIUITUIOB.

JIBa Apyrux MmyTd TpeBpalleHUs JIMINUIOB UCIIOIb3YIOTCS B CHEIIMATN3U-
POBAHHBIX MEXaHU3Max TPAHCIOPTA HEPACTBOPUMBIX JHUMUAOB C KPOBOTOKOM.
7. upHbIe KHCIOTHI TIpeBpamaroTcs B HochHOMUnuabl U TPUAMIITIUICPUHBI
JIUTIONIPOTEUHOB KPOBHU, KOTOPHIE JOCTABISAIOT JUIKJIBI B )KUPOBYIO TKaHb JJIsI
XpaHEeHUs B BUJE TPUALMITTULEPUHOB. 8. HekoTopbie cBOOOHBIE KUPHbBIE KHU-
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CJIOTBI CBSI3bIBAOTCS C CBIBOPOTOYHBIM aJIbOYMHHOM U HAIIPaBIISIFOTCS K CEPALLY
Y CKEJICTHBIM MBIIIIAM, T€ OHU ITOTJIOLIAI0TCA U UCIIOJIb3YIOTCA IIyTEM OKHC-
JIEHUS1 KaK OCHOBHOM MCTOYHHUK 3HEprur. ChIBOPOTOUYHBIN aIbOYMUH — CaMbIi
pacnpocTpaHEHHBII O€lO0K IMIa3Mbl KPOBH; a OJIHA €r0 MOJIEKYJa MOXKET Iepe-
HOCHUTB 710 10 MOJIeKyJ1 CBOOOHBIX JKUPHBIX KUCIIOT.
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Puc. 65. MeTa0013M KMPHBIX KHCJIOT B IICYCHH
(mo Heabcon ., Kokc M., 2014).
IIpumeyanue: aHaboMMyYecKUe MyTH MOKAa3aHbl CTPEIKOW BBEPX, a Karabomiu-
YECKUE IMYTU — CTPEJIKON BHU3, IPU PACTIPEICICHUH K IPYTUM OpraHaMm — ropu-
30HTaJbHbIE CTpesiku. [Iporecchl onMcanbl B TEKCTE MOJI COOTBETCTBYIOIIUM
HOMEPOM.

Takum 00pa3oM, B OpraHu3Me MEYEHb CIYKUT PACHPEACIISIIONIUM IEeH-
TPOM, KOTOPBIH IKCHOPTUPYET MUTATEIILHBIE BEIIECTBA B HYKHBIX MPOMOPIUAX
KO BCEM OpraHaM, CrJIa)KMBaHUSI KOJICOAHHSI KOHIIEHTpAalMid BEIIECTB, BO3HHU-
Kalolllie MEeXIy NMpuéMamu MUIY, U TiepepadaThiBaeT U30bITOK aMUHOTPYIII B
MOYEBUHY W JIpyrue NPOAYKTHI, KOTOPHIE BBIBOJSTCA 4Yepe3 MOYKU. B meueHu
XpaHATCS ONpPEJCIEHHBIE MUTATEJILHBIE BEIIECTBA, BKJIIOYAs HWOHBI Keje3a U
ButamuH A. KpoMe Toro, nmeueHb 00€3BpEKUBACT UyKEPOIHBIE OPTaHUIECKUE
BEILIECTBA, TAKUE KaK JICKAPCTBA, MUIIEBbIE JOOABKH, KOHCEPBAHTHI U APYrUe
MOTEHI[MAJIBHO BPEIHBIE BEIIECTBA, HE UMEIOIIUE MUIEBOM ieHHOCTH. [Ipu ne-
TOKCHUKAIIMU YaCTO MPOUCXOJUT TUJIPOKCUIIMPOBAHUE C YUACTHEM ILIMTOXpOMa
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P-450 manopacTBOpUMBIX OpPraHMYECKUX COEIMHEHHH, 4TO JiefaeT ux Oosee
PAaCTBOPUMBIMHU U JIOCTYIHBIMU JUISl JAJTBHEUIINX PEaKIHU Jerpafaiuud U Ajis
BBIBEJICHUS U3 OpraHu3Ma.

1.7.2. 7ZKupoeasa mkans 3anacaem u nocmaeaiem HcupHvle KUCa0mbl

CymiecTBYyIOT JIBa TUIIA KUPOBOM TKaHU — Oenast U Oypasi, BHIMOJHSIOIINE
B opraHusme pasHble GyHkuuu. benasa xncuposasa mrkans (puc. 66a) nmeer
aMOp(HYIO CTPYKTYPY U JIOKAJIU3YETCSl B OpraHax U pa3jIN4HbIX YacTsIX Teja —
B KOX€, BOKPYT ITyOOKHX KPOBEHOCHBIX COCYJIOB, a TaK:Ke B 00JIACTH JKMBOTA.
Aounoyum 6Genoii )KupoBoi TKaHH (puc. 660) — KpyHas KiIeTKa chepuuecKoi
dopmsl (quamerp oT 30 10 70 MKM); OH MOYTH MOJTHOCTHIO 3aI0JHEH OOIbIION
Karuiei skupa (TpualuiIriviepruHa), KOTOpbld cocTaBisieT mpuMepHo 65% mac-
Chl KJIETKH M CIBUTA€T MUTOXOHAPUU U SAPO KIETKH B Y3KO€ CBOOOJHOE OT
’KUpa MPOCTPAHCTBO BOJIM3M IJIa3MaTUYECKON MemMOpanbl. B opranusme B3poc-
JIOTO 3JI0POBOTO YEJIOBEKA HAa OEyr0 KUPOBYIO TKaHb MPUXOAUTCS 0KOI0 15%
o011eit Macchl Tena. AIUNONUTHI METa00IUYECKH OUYE€Hb aKTUBHBI, OBICTPO OT-
BEYAIOT HA TOPMOHAJIbHBIE CUTHAJIBI MEXAY IMEUYECHBIO, CKEIETHBIMH MBIIIIIAMU
U CEPALIEM.

Kak u npyrue TUIbI KJIETOK, aIUNOLMUTHl aKTUBHO OCYIIECTBIISIIOT TJIMKO-
JIU3, UCTIOJIB3YIOT ITUKJI INMOHHOM KHUCJIOTHI ISl OKUCIICHUS TTUPyBaTa U KUP-
HBIX KHCIIOT W MPOBOMST OKUCIUTENbHOE dochoprinpoBanre 10 KoHma. [Ipu
WHTEHCUBHOM TOTPEOJICHUH YTJIEBOJIOB KHPOBAsi TKaHb MOXKET MpEeBpaIlaTh
IJII0KO3Y (depe3 mupyBar U aneTuin-KoA) B )KUPHBIE KUCIOTHI, JKUPHBIE KUCIIO-
Thl MIEPEBOAUTH B TPUALWITIUILIEPUHBI U XPAHUTh WX B BHUJIE OOJIBIIUX KUPO-
BBIX Kareyb, XOTSA y YEJIOBEKa CHHTE3 )KUPOB MPOUCXOIUT TIaBHBIM 00pa3oM B
renaTouuTax. 3anachl TPUALWITIUMIEPUHOB B AJUIIOLUUTAX TOMOJHAIOTCA W3
neyeHu (MEePEeHOCSITCSA KPOBBIO B BUJIE JUIIOMPOTEMHOB OYEHb HU3KOU TJIOTHO-
ctu — JIIIOHII; puc. 67a, 68) 1 U3 KUIIEUYHOTO TpakTa (MEPEHOCATCA B XUJIO-

MUKPOHAX), 0COOEHHO MOCie MpUEMa MUILH, OOraToM KUpaMHu.

74



Puc. 66. Axunouutsl 0es10i 1 Oypoi sKMPOBOIl TKAHU
(mo Heascon ., Koxe M., 2014).

IIpumeyanue: a — aAUMOLUTHI YEJIOBEKa B O€JIOM KUPOBOU TKaHH, U300paxe-
HHUE TOJYYEHO C MOMONIBI0 CKAHUPYIOLIETO JNEKTPOHHOIO MUKPOCKOIA. B xu-
pOBOM TKaHU chepUUYECKUE aIUMOIMThI OKPY>KEHBI CEThIO KaNUJUISIPOB U KOJI-
JIar€HOBBIX BOJIOKOH. [louTu Bech 00BbEM ITUX META00IMYECKU aKTUBHBIX Kiie-
TOK 3aHAT KarieH Kupa. 6 — TAITMYHBIA aUTIONUT O€I0M )KUPOBON TKAHU U 6 —
TUMAYHBIN aIUMONUT Oypo#l )KUpOBOM TKaHU. B kieTkax Oypoil )KUpoBOil TKa-
HU MUTOXOHJIPUU TOpa3zio 00Jee 3aMETHBI, PO pacroiaraercs BOIU3H LIEHTpa
KJIETKH, MPOCMAaTPUBAIOTCS MHOTOYMCICHHBIE OTICIbHBIC KaIlld >XKupa. Anu-
MOIUTHI OEJION KUPOBOW TKAHU KPYIHEE W COAEPIKAT MO OJHOU OOJBINON Kat-
Jie JKHUpa, TPHKUMAIOIIEeH MUTOXOHIPUH U PO K MIa3MaTHIECKON MeMOpaHe.

75



/ - O6patHbiit
i | \ S o s
v | \ JIOBIT
\ g > JIHI
S N

BHeneueHoy-
Hbl€ TKAHH | T |

—. ~ JIMIOHT OcTaTku -+ OCTaTKK
O XHMJIOMUKPOHOB JIHOHH F—

XUNOMUKDOHBI
< (\\'
G@C

) \
. N I]penmec‘meﬂuukn

JITIBII (13 neyenn
M KHMIUEYHHKA)

JVTIONPOTERILTNTAA = ,,l

CBobOHLIE XKUPHEIC KHCAOThE
Ilnaama kpoen  [lnaama kpoeu

nocne ronojaHmus nocae expl

MonoyHas xeJie3a, MbILIIA WIH JKHPOBas TKaHb

a 6
Puc. 67. /IMnonpoTenHsbI U JUNUIHBIA TPAHCIIOPT
(mo Heascon ., Koxke M., 2014)

IIpumeuyanue: a — TUNHUIBI NEPEHOCATCS KPOBOTOKOM B BHJIE JTUIIOIPOTEUHOB,
KOTOpbIe OOBETUHEHBI B HECKOJIBKO (Ppakiuii ¢ pa3HbIMU (QYHKIUSIMU U pa3-
JUYHBIM COCTABOM O€JIKOB M JUMNUIOB (Tabi. 3, 4). JIunuael nuim arperupy-
IOTCSl B XWJIOMUKPOHBI; OOJIbIIAsl YacTh COACPKAIIMXCS B HUX TPUALMIITIIUIIC-
PUHOB BBICBOOOXKIAETCS (PEPMEHTOM JIUTIOMPOTEHHIIUIIA301 B KUPOBYIO M MbI-
HIEYHYI0 TKaHU B Kanwuisipax. OCTaTKU XUJIOMHUKPOHOB (COJEpIKalllhe TIiiaB-
HbIM 00pa3oM OeNIOK M XOJIECTEPHH) 3aXBaThIBAIOTCS MeMaTOUUTaMU. JHJIOT€H-
HbIC JIMMTUBI U XOJECTEPUH U3 TIEUCHU JOCTABIISIOTCS KUPOBYIO U MBIIICUHYIO
tkanu B Buje JINIOHII. Bwixon nunuaos u3 JITIOHII (napsiny ¢ morepeit amo-
munonpoTenHoB) nocrenenHo npeppaiaet JIIMOHIT B JITTHIT (munonpotenHsl
HU3KOM MJIOTHOCTH), KOTOPBIE JIOCTABISIOT XOJECTEPUH BO BHENEUEHOYHBIE
TKaHU WJIM BO3BpALIAOT €ro B nevyeHb. [leuens 3axBarsiBaeT ocrarku JITIOHII,
JIITHIT 1 ocTtaTku XWJIOMHUKPOHOB MYTEM OIOCPEAOBAHHOTO PELUENTOPAMU H-
nonuTo3a. M30BITOYHBIN BO BHENMEYEHOUHBIX TKAHAX XOJECTEPUH TPAHCIIOPTH-
pyercst oopatro B neueHnb B Buje JIIIHII. B meuenu wacts xonmecrepuHa mpe-
BpallaeTcs B JKEIYHbIE COH. 6 — 00pa3ilbl MIa3Mbl KPOBU, OTOOpAHHbBIE TIOCIIE
rojiofianus (cieBa) U mocie noTpedseHus MUIIN C BBICOKUM COACP>KaHUEM KU-
pa (cmpaBa). XWUJIOMHUKPOHBI, OOpa30BaBIIHMECS MPU YMOTPEOIECHUN >KUPHOUN
MUY, TPUJAIOT TJ1a3Me BHEIIHEE CXOJICTBO C MOJIOKOM.
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Taoauua 3.

JInnmonporennsl mi1a3mMbl KpoBu 4esaoBeka (mo Kritchevsky D., 1986).

Jlunonporeuns! | [MOTHOCTH CocraB (MaccoBas 10715, %)
(r/mu) benok | ®ocdo- | CBoOOIHBII Ddupsl Tpuanui-
JUNUIB] | XOJIECTEPUH | XOJECTEPUHA | TIIMLIEPHUHEI
XHUITOMHKPOHBI <1,006 2 9 1 3 85
JITIOHII 0,95-1,006 10 18 7 12 50
JITTHII 1,006-1,063 23 20 8 37 10
JIIBII 1,063-1,210 55 24 2 15 4

Ipumeuanue: JIIIOHII — nunonporennsl oueHb HU3KOM TioTHOCTH; JITTHIT —

JUIIONPOTEUHB! HU3KOU MuioTHOCTH; JIIIBII — numonporenHsl BBICOKOU IUIOT-

HOCTH.

Taoauua 4.

ANOJIHNIONPOTEHHBI JUMONPOTEHHOB IUIa3MbI KPOBH YesioBeka (mo Vance

D.E., Vance J.E., 1985).

Anosunonporenn | MosexkyJaspHasi JIMIONpOTEeNnHOBBIH DOyHKIUA
Mmacca KOMILIEKC
ApoA-I 28 331 JITIBII Axtusupyer LCAT; B3aumo-
JEUCTBYET C ABC-
TPAaHCIIOPTEPOM
ApoA-II 17 380 JITIBII Nurubupyer LCAT
ApoA-IV 44 000 Xunomukponsl, JITIBIT | Aktusupyer LCAT; Ttpanc-
MOPT XO0JIECTEPUHA/KITUPEHC
ApoB-48 240 000 JITTOHIT, JITTHIT Tpancnopt X0JIeCTepH-
Ha/KIUPEHC
ApoB-100 513 000 JITIOHII, JITTHIT CBs3bIBacTCSI C  PEIENTOPOM
JITTHIT
ApoC-I 7000 JITTOHIT, JITIBIT He u3BectHa
ApoC-II 8 837 XUIOMUKPOHBI, AKTHUBHpYET JIUIONPOTEUHIIH-
JITTOHIT, JITIBIT nazy
ApoC-IlI 8 751 XUIOMUKPOHBI, WNHrubupyer AuUnonpoTeuHIN-
JITTOHIT, JITIBIT nazy
ApoD 32500 JITIBII He u3BectHa
ApoE 34 145 XUIOMUKPOHBI, 3anyckaer kiaupenc JIITOHIIT
JIITOHII, JITIBII U OCTaTKOB XUJIOMUKPOHOB
IIpumeuanue: LCAT — nenurunxosecrepuHarmiaTpanchepaza; ABC-

TPAHCIIOPTED — OEJIOK, IEPEHOCAIINN KUPHYIO KUCIIOTY.
9
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Puc. 68. Jlunonporenns! (mo Heancon /1., Koke M., 2014).
IIpumeuanue: a — CTPyKTypa JMIONPOTEMHA HU3KOW MJIOTHOCTHU. ATOJIMIIO-
nporenH B-100 (ApoB-100) — 3To oaHa U3 caMbIX JUIMHHBIX M3BECTHBIX MOJIC-
KyJ, B KOTOpor 4636 aMUHOKHUCIOTHBIX OCTaTKOB OOpa3ylOT OJIHY MOJIUIETI-
tuaayto nenb (Mr = 513000). B vactume JIITHIT umeercs siapo npuban3utenb-
HO u3 1500 monekys 3¢UpoB XoJiecTepuHa, BOKPYT sijpa — obosouka u3z 500
Mosekyn xosiectepuHa, 800 Mosekysn (pochonunuaoB U OJHONW MOJIEKYJIbI
apoB-100. 6 — yeTsipe KJacca JUMOMPOTEUHOB, BUIUMBIE C MOMOIIBIO DJIEK-
TPOHHOTO MHUKpOCKoIa. [1o yacoBo#l cTpesike, HaUMHasA ¢ BEPXHETO JIEBOTO pU-
CYHKa: XWJIIOMHUKPOHBI — aAuameTrpoM oT 50 mo 200 um; JIIIOHII — ot 28 no 70
um; JIIIBIT — ot 8 go 11 um; JIITHIT — ot 20 1o 55 HMm.

[Ipu ymeHBIIIEHUN KOJWYECTB TOIUIMBHBIX MOJICKYJI JIUIA3bl B UTIOIH-
Tax TUAPOJU3YIOT XPaHAIIUECS TPUALMITIULIEPUHBI 10 CBOOOJHBIX YKUPHBIX
KHUCJIOT, KOTOPbIE MOTYT MEPEHOCUTHCS KPOBOTOKOM K CKEJETHBIM MBIIIIAM U
cepaiy. BeicBOOOXKACHNE KUPHBIX KUCIOT U3 QJAWMOIMUTOB OYEHb CHJIBHO yC-
KOpSETCsl aJpeHaIMHOM, KOTOPhIi ctumynupyer tAM®-3aBucumoe (HAMD —
HUKIMYECKUi afgeHo3uHMoHodocdar) dochopunupoBanre MNEPUIUIIUHA, 3TO
Oa€T TPUALMITIUIEPUHINNA3e JOCTYN K TPUAUMITIMLEPUHAM B JIMIHIHBIX
Karmax. Jlumasa, 9yBCTBUTENbHAS K aJIpeHAMHY, CTUMYJIHUPYETCS Takxke ¢oc-
dopunupoBanueM (puc. 69). UHCynuH ypaBHOBEIIMBACT IEHCTBHUE aqpCHAIH-
Ha, CHUKasi aKkTUBHOCTH a/IpEHAJIMHA.
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Puc. 69. AkTuBanusi TpUANWITJINIEPUHOB, 3ANIACEHHBIX B *KUPOBOH TKAHH

(mo Heancon M., Koxc M., 2014).
I[Ipumeyanme: Kak TOJBKO HU3KUHA YPOBEHb IIIOKO3bI B KPOBU BbI3bIBAET BbI-
CBOOOK/ICHHE TIIOKAaroHa, 1) TOPMOH CBSI3BIBACTCSI CO CBOUM PEIICTITOPOM Ha
MeMOpaHe KJICTKH XKHPOBOW TKaHM M TeM caMmbIM mocpeactBoM G-Oenka 2)
CTUMYJIUPYeT (EPMEHT aJCHUJIATIHKIA3y K oOpasoBannio MAM® (CAMP).
Oto aktuBupyet nporerHkuHazy A (PKA), kotopas dochopmmupyer 3) rop-
MOH-YYBCTBUTEJIbHYIO JIUIA3y U 4) MOJIEKYJbl MEePUIMITUHA Ha MOBEPXHOCTH
munuaHon  kKarmm., DocdopunupoBaHue TEpUIUNNHA TIO3BOJISIET TOPMOH-
YyBCTBHUTEIBHOM JIUITa3€e M0100paThesi K MOBEPXHOCTH JIMITUIHON KAILIH, T 5)
OHA THJPOIHM3YET TPUAIMITIHMIEPHHBI JO CBOOOJHBIX XHPHBIX KHUCIOT. 6)
XKupHble KUCIOTHI MOKHUIAIOT KUPOBYIO KIETKY M MEPEHOCATCS KPOBOTOKOM,
CBSI3BIBASCh C CBIBOPOTOYHBIM QJIbOYMHUHOM; 3aT€M OHHU OCBOOOXKIAIOTCS OT
aTbOyMHHA W /) MPOHUKAIOT B MHOIMT C TIOMOIIBI0 OCOOOTO MEPEHOCYHKA
KUPHBIX KUCIOT. 8) B muonure xupHbie KUCIOTH OKUCIOTCS 10 CO,, a BbI-
AenuBIIascs sHeprusi coxpaunsierca B popme ATD, KOTOPBINA «ITUTAET» COKpa-
IIIEHUE MBI ¥ JPYrHe MPOIecChl MeTadoM3Ma B KIIETKE, HY>KIAIOUIHecs B
SHEPTUHU.

Pacnag u cuHTE3 TPUAIUITIIMIIEPUHOB B )KUPOBOU TKaHU OOBHEIWHEHBI B
cyocTpatHbii UK, 10 70% KUPHBIX KUCJIOT, BHICBOOOXKIECHHBIX TPUAIUITIIH-
[EPUHIINTA30i, BHOBb ATEPUPUIIUPYIOTCS B ATUIIONUTAX, 00pa3ys TPUAIIHIT-
muniepuHsbl. [ HmepuH, BRICBOOOKIAEMbBI TPUAIUITIIUIICPUHIIUTIA30U B )KHPO-
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BOI TKaHU, HE MOXET OBITh BHOBb MCIIOJIb30BaH B CHHTE3€ TPUAIMITIUIICPH-
HOB, TaK KakK B aUIIOIUTaX OTCYTCTBYET (pepMEHT rimIepuHKHHA3a. BmecTo
ATOTO HEOOXOJUMBIN ISl CHHTE3a TPUALWITIUIEPUHOB ruiepuHdocdar oo-
pasyercsi U3 NMUpyBaTa B XOJI€ TIIMIIEPOHEOTEeHE3a C MOMOIIBIO IIUTO30JIBHOTO

dbepmenTa pochoenonnupyBatkapookcukruHasbl (DOEII-kapOokcukuHaza) (puc.
70).
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Puc. 70. Peryasiuus rauneponeorene3a (mo Heascon /l., Koke M., 2014).
IIpumeuanue: a — TITIIOKOKOPTHKOUTHBIE TOPMOHBI CTUMYIUPYIOT TIUIIEPOHEOTEHES
IJIFOKOHEOT€HE3 B TI€UYEHHU, B TO € BpeMs MOJABIsS INIMLIEPOHEOTEHE3 B JKUPOBOU
TKaHU  (IIOCPEJCTBOM  PEUUIIPOKHOW  perymsiiuu  skcnpeccun reHa  OEII-
kapOokcukuHasel (PEPCK) B 1ByX TKaHsX); B pe3yjbTaTe YBEIUYMBACTCS MOTOK 4e-
pe3 TPUALMITIMUEPUHOBBIA UK. ['uuepuH, oOpa3oBaBIIMiiCA MpU pacnaje TpHa-
[UITIIMIEPUHOB B )KUPOBOM TKaHM, BBIJEISIETCS B KPOBh M TPAHCIIOPTUPYETCS B Tie-
YeHb, IJI€ OH C TIOMOIIBIO TIUIEPUHKUHA3HI TTPEeBpaIaeTCs TIIaBHBIM 00pa3oM B TITO-
KO3y, XOTSl YaCTUYHO KOHBEPTHPYETCS B TNHIepuH-3-PocdaT. 6 — Kiacc JIEKapCTB,
HA3bIBAEMBIX THA30JIMIMHANOHAMHY, IPUMEHSIETCSI B HACTOSIIIEE BPeMs IJIs JICUCHUS
nuabeta |l Tuna. [Ipu sTom 3a00s1€BaHNM BBICOKHI YPOBEHB YKHUPHBIX KUCIOT B KPOBU
MPEMSITCTBYET YCBOCHHIO TITFOKO3bI B MBIIIIAX W BBI3BIBAET PE3UCTEHTHOCTh K WHCY-
muHy. THa30MMIUHINOHBI AKTUBUPYIOT SIIEPHBIE PEIENTOPHI (C TOMOIIBIO Mposnde-
patopa mnepokcucombl — Y(PPARYy)), urto wunHayuupyer axtuBHOCTh DEII-
KapOokcukuHa3bl. TepaneBTudyeckuii 3PhekT 00yCIOBIEH TEM, YTO THA3OJIUIUHINO-
HBl YBEJIMUMBAIOT CKOPOCTH TIIMIIEPOHEOTEHEe3a, YCHINBas TEM CaMbIM MOBTOPHBIN
CUHTE3 TPUALIUITIIUIIEPUHOB B )KUPOBOM TKAHW M YMEHbBIIIAs KOJMYECTBO CBOOOTHBIX
KUPHBIX KUCJIOT B KPOBH.
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Kpome QyHKIMM 3anacaHus TOIUIMBHBIX MOJIEKYJ KUPOBasi TKaHb UTPAET
BAKHYIO POJIb B KQUECTBE SHIOKPHUHHOIO OPTraHa, CUHTE3UPYS U BBIAEISS rop-
MOHBI, Mepenamlre HHHOPMALUI0O O COCTOSHUHM IHEPreTUYECKUX 3alacoB U
KOOPJIMHUPYIOLIHE METAa00JIU3M KUPOB U YIJIEBOJOB BO BCéM opranuszme. JKu-
poBasi TKaHb BbIpaOaTHIBACT (HAKTOPHI, PETYIUPYIOMIUE MPUEM MUIIU U TOJI-
JepKUBarolue romeocra3 sHepruu. K ¢akropam, ceKpeTHpyeMbIM KUPOBOM
TKAHbIO, OTHOCSTCS JIEITUH, AJAUICUH, O€JIOK, CTUMYIMPYIOIIUA anuiIupoBa-
Hue, aurnoteH3uH ||, mpocTarnanuHbl, aUOHEKTHH, PE3UCTUH, (DAKTOP HEK-
po3a omyxonu (TNFa), dakTop, ”HTHOMpPYIONUH MUTpaIio Makpodaros, oc-
TEOHEKTHH, peuentopsl cemerictBa PPAR, anrmonostus, ¢aktop, BBI3BIBAIO-
IIMI YyBCTBO royiona, nHrepiieuknn-6 [ Tepemmna E.B. MBanenko C.U., 2014].

Tak, Harpumep, JienmuHn — 3TO0 TOPMOH KUPOBOM TKAHU, KOTOPBIA «IOK-
JAJbpIBACT» JAPYTUM OpraHaMm M TKaHSM, BKJIIOYas U UEHTPAJIbHYIO HEPBHYIO
CUCTEMY, O COCTOSIHUM SHEPreTUYECKUX pe3epBOB opranusMa. Cexpeuus Jien-
THHA MOJYJIUPYETCS YPOBHEM HMHCYJMHA M TJIIOKO3bl B KPOBHU 4epe3 (PakTopbl
TPAHCKPUMILMK ceMeicTBa SP1, KOTOpble KOHTPOJUPYIOT I€Hbl, KOAUPYIOLIUE
JIENTUH U CUHTA3y KUPHBIX KHACJIOT. Y CHJICHUE ITPUTOKA TIJIFOKO3bl B KUPOBYIO
TKaHb U €€ OKHCIICHHE B MUTOXOHJIPUSX aJUIOLIMTOB YBEJIMYUBAET CEKPELHUIO
nenTtuHa. JIenTUH aKTUBHUPYET CUMIIATUYECKYIO HEpBHYIO cucrtemy. Jloau, y
KOTOPBIX JIENTHH OTCYTCTBYET, MCHBITHIBAIOT MOCTOSIHHO YYBCTBO TOJIOAA U
CTPAJalOT 0XXKUPEHHEM. Y JKEHIIWH COJEp)KaHUE JIENTHHA B KpoBU B 3-4 pasa
BBIIIIE, YEM Y MYXXYHMH. Y POBEHb JICNITUHA B KPOBU MOBBIIIAETCS HOUbIO. Jledu-
LUT 3TOr0 TOPMOHA UJIM PE3UCTEHTHOCTh K HEMY aCCOIMUPOBAHBI C AKKYMYJIsI-
uen xxupa B HexupoBbIX TKaHsx [ Tepemmnna E.B. UBanenko C.U., 2014].

Tonpko B KUPOBOM TKAaHU SKCIPECCUPYIOTCA TaKHE sIIEpHBIE (PAKTOPHI
Tpanckpunuuun cemeiictBa PPARS (miepokcucomMHbie perienTophl, aKTUBUPYE-
mbie Tiposndeparopamu — peroxisome proliferator-activated receptors), kak
PPARY u PPARS (puc. 71). OTu pakTopbl UMEIOT CBOMCTBO perientopa u 00b-
EAUHAIOTCA B OJHY TPYNIy C PETUHOUJIHBIM, TUPOUIHBIM U CTEPOUJIHBIM Pe-
nentopamu [Tepemmnna E.B. MBanenko C.H., 2014]. OHu akTUBU3UPYIOTCA HA
TEPMUHAIBHON cTaauu Au(dEepeHUUpPOBKH aIUMOLUTOB, KOT/Aa KJIETKa Hayu-
HaeT aKTUBHO akKymyiupoBaTh Tpuauunriuiepuasl. PPARyY u PPARS BoBiie-
YEeHbl B CHHTE3 TPUALWITIIMLEPUHOB U aunonns. [Ipu skcnpeccun 3tux Qaxro-

POB MOBBIIACTCA TPAHCIIOPT IJIFOKO3bI B KHPOBYHO TKAaHb, BO3PACTACT YHCIIO
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UHCYJIMHOBBIX PELENTOPOB, MOBBIMIACTCA YYyBCTBUTEIBHOCTh K MHCYJIMHY. B
CBOIO OuY€peab UHCYJIUH U MHCYJIMHONOIOOHBIN (hakTOp pocTa-1 CTUMYNIHpYIOT
aJUIIOTEHES.

Ileyenn 2Kuposas TkaHb

QAM 3%

b

¥

\]‘"u*\/\/

S

Cunres u CHHTe3 1 XpaHeHue
Oxwucnenue XpaHeHHe KMPOB JKHPOB Oxucnenve
JKMPHBIX KHCJIOT CuHHTe3 aIMIIOKMHOB SKMPHBIX KMCJIOT
ITpousBozicTBO Temnia

PPAR«a PPARy PPARS

YyBCTBUTEBHOCTD Oxkwucnenue
K MHCYJIMHY HKUPHBIX KUCJIOT

Oxkucnenune
TTponsBoacTBO Temnna

JKMPHBIX KHCJIOT

Mbiumst
Puc. 71. Meraboauueckas pynkuus nzogpopm PPAR
(mo Heancon /1., Koxc M., 2014).

Ipumeuanue: Tpu uzopopmsl PPAR peryaupyroT roMmeocrtas sxMpoB U TIIHOKO-
3bl IIYTEM KOOPAWHUPOBAHHOIO BIIMSIHUS HA 3KCIPECCUIO T'€HOB B IICYCHH,
MbIax u xxkupoBo Tkanu. @opmel PPARa 1 PPARS (1 O6nu3kopoacTBeHHAs
uM ¢popma PPARP) perynupytor ycBoenue xupoB; PPARy perynupyer 3ana-
CaHue KUPOB U YyBCTBUTEJILHOCTh PA3JIMYHBIX TKAHEH K UHCYJIHHY.

Tepmozennasa pynkyusn oypoit sHcupoeoi mKanu

Y MeNKuX MO3BOHOYHBIX M BHAAAIOIIUX B 3UMHIOIO CIISTUKY >KMBOTHBIX
3HAYUTEIIBHYIO JOJII0 )KUPOBOW TKAHU COCTABIISIET OYPblil HCUpP;, IO CPABHEHUIO
C agurnonuTaMu Oesloro KUpa aJUMOUUTHl Oyporo >XKMpa MEHbLIE MO pa3Mepy
(ot 20 no 40 MmxM) U umeroT Apyryto ¢bopmy (MHOrOrpaHHUK, a HEe cdepa). Kak
U KJIETKH O€JION KUPOBOW TKAHM, aUIIOIUTHI OYpOTO JKHMpa 3armacarT TPUTIIU-
LEPUHBI, OJIHAKO HE B OJHON KPYMHOM KaIljie >KUpa, & B HECKOJbKUX MEIKHUX
KUPOBBIX Karelbkax (puc. 666). Kierku Oypoil >XKMpOBOM TKaHHM COJEpKaT
0OJIbIIIE MUTOXOHAPUN U JIyYllle CHa0X alTCsI KPOBbIO, UYEM KIIETKH OEJION KU-
pOBOI TKaHH. [[UTOXPOMBI B MUTOXOHIPUSX U TEMOTIIOONH B KANTMJUIIPax MPHU-
Jar0T Oypoi JKUPOBOU TKaHU €€ XapaKTepHBIN 11BeT. OCOOECHHOCTH aUIIOIMTOB
Oypoil KupoBOU TKaHM — B BBICOKOM ypoBHe skcnpeccun reHa UNCI, xoau-
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PYIOIIETO mepMo2eHuH — Pa3o0IIaoIINI MUTOXOHAPHUATIbHBIN OeNoK (puc. 72).
VIMEHHO C aKTUBHOCTBIO TEPMOTECHHHA CBSI3aHA OCHOBHAs (PYHKLMS Oypou Ku-
POBOI TKAHU — MmepMozeHes.

MesxmeMmGpannoe Matpukc
NPOCTPAHCTBO («—»-cTOopoHua)
(<«+»-cTopoHa) v

Cytc

I

(TepMOreHuH)

Tenno

Puc. 72. O6pa3oBaHue TenJI0ThI NPU Pa3odieHUun AbIXaHus U pocopu-
JupoBaHusi B MuToxoHapusx (mo Heascon /l., Kokce M., 2014).
IIpumeuanue: pazoOiaronuii 0eJ0K (TEPMOrEeHUH), JOKAIM30BAaHHBIA B MEM-
OpaHe MUTOXOHJpHI Oyporo )upa, UMeeT creluaabHble Hopsl A1 noHoB H.
Wonsl H', BbIBE/IGHHBIE N3 MUTOXOHJIPUIA B pPe3yJIbTaTe MepeHoca JIEeKTPOHOB,
BO3BPALIAIOTCS B MUTOXOHAPHUAIBHBIN MaTPUKC Yepe3 3T Nopbl, MuHyss ATO-
CUHTAa3y, BCJIEACTBHE YEro HEPrUsl MPOTOHHOIO TPaJUEHTAa PaCCEUBACTCS B

BUJIE TEIUIOTHI, & HE UCIOJb3yeTcs A1 cuHTe3a ATO.

JKupHble KUCIOTHI, 3alIaCEHHBIE B MKUPOBBIX KareslbKax aJUINOLMTOB Oy-
POl KUPOBOW TKaHMU, BHICBOOOXKIAIOTCS M NMPOHUKAIOT B MUTOXOHJIPUH, THE
noJiBepraroTcsi nojgHomy npespaiieHuto B CO, B mpouecce -OKUCICHHS U B
HUKJIE JIMMOHHOW KuchnoThl. OOpasylouigecss NMpu 3TOM BOCCTAHOBJICHHbBIE
OA/IH, u HA/IH nepenatot 351€KTpOHBI MO ABIXATEIbHOW LEMX HA MOJEKYJISAP-
HBIM Kucnopo. B 6enoil )kupoBoi TKaHU MPOTOHBI, BEIKAYEHHBIE U3 MUTOXOH-
IpUH B IIPOLIECCE MEPENAYM IEKTPOHOB, BHOBb IIPOHUKAKD B MAaTPUKC C ITOMO-
mpi0 AT®-cuHTa3bl, a SHEPTUA OT MEpeaadn dJISKTPOHOB 3amacaercs B hopMme
AT®. TepMmorenuH, NpucyTCTBYIOLUNA B Oypoil )KUPOBOM TKaHH, CO3JAET APY-
I'YIO BO3MOXHOCTh I BO3BpaTa MPOTOHOB B MaTpukc — 0e3 yuactusi ATO-

cuHTa3bl. B aToM ClIy4ac SHCPIruAa IIpOTOHHOI'O I'paJMCHTAa PaCCCUBACTCA B BUIC
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TeIjia, YTO MO3BOJSET MOAACPKUBATH ONTUMAIBHYIO TEMIIepaTypy Tena (oco-
OCHHO HEPBHOM CHCTEMbI U BHYTPEHHHUX OPraHOB) MPHU MOHM)XEHUU TeMIepa-
TYpPbl OKPY>KaIOLLEU CPEIBI.

VY miona yenoseka auddepeHnnpoBKa npeagunonuTon (ManoauddepeH-
IIUPOBAHHBIX (PUOPOOIACTOB) B KICTKH OypOoi KUPOBOM TKAaHM HAYMHAETCS Ha
20-i1 Henene OEPEMEHHOCTH, & B MOMEHT POXJIACHUS KIETKH Oypoul KUPOBOM
TKaHU 00pa3ylOTCs TaM, € BBIACISIEMOE B MPOLECCE TEPMOIeHe3a TEIUIO He-
0o0XoauMO ISl ToAAep X aHUs (PYHKIUN KU3HEHHO BAXKHBIX TKaHEH (Marucr-
pPaNbHBIX COCYJOB TOJIOBBI, OCHOBHBIX KPOBEHOCHBIX COCYJIOB OpIOIIHOM IO-
JIOCTH, a TaK)Xe IMOJKETyJA0UYHON KeJe3bl, HAAMOYCUHUKOB U MOYEK), 4TO CY-
HIECTBEHHO MPH IMOMNAJaHUA HOBOPOKIEHHOTO B OKPYKAIOUIYIO Cpelly ¢ Oosee
HU3KOH TeMIepaTypoi, ueM Obliia B opranu3Me marepu (puc. 73).

[Tocne pokneHus B opraHu3Me MJaJcHIlAa HAYMHAET Pa3BUBAThCA Oelnas
KUPOBas TKaHb, a Oypas *KUPOBas TKaHb MOCTENEHHO ucYe3aeT. B opranusme
B3pOCJIOr0 YEJIOBEKa HE BCTpedaeTcss 0(hOPMIICHHBIX OTJIOKEHUM Oypol Kupo-
BOM TKaHU, a OTJEIbHBIC aUIIOIUTHI OypOi >KMPOBOM TKaHU OCTAIOTCSA BKpall-
JICHHBIMHU B O€NyI0 KHMPOBYIO TKaHb, COCTaBIISAsl B OOIICH CIOXXHOCTU TOJIHKO
npuMepHO 1% Bcex aaAunonUTOB OpraHu3Ma. Y B3pPOCIBIX, KPOME TOTO, UMe-
IOTCSl PEAJUTIONUTHI, KOTOPBIE MOTYT MPEBpaIaThCs B aAUIOIUTHI Oypoil Ku-
POBOM TKaHM MPU JJIMTEIBHOM aJanTalyy K Xouoay. B amantamuu K XoJony u
B HOpMaJIbHOW audPepeHIMpoBKe KIETOK Oenoi m Oypod >KHPOBOM TKaHU
BAYKHYIO POJIb UTpaeT siAepHbld (hakTop Tpanckpumnuuu PPARY.

Puc. 73. Pacnipenesnenue 0ypoii :KupoBoil TKa-
HU B OpraHusMe HOBOPOxAEHHOro (mo Heub-
con /1., Kokc M., 2014).

IMpumeuanue: Oypas >KUpOBasi TKaHb pacrpe/ie-
JISIETCSl B OpPraHu3Me HOBOPOXKIEHHOTO TaK, KaK MO-
Ka3aHO Ha PUCYHKE, BE/Ib OHA 3allUIIACT OT OXJIaXkK-
JACHHA TJIABHBIC KPOBCHOCHBLIC COCYAbl W BaKHBIC
BHyTpeHHHE opranbl. Co BpeMeHeM Oypas KupoBas

TKaHb HCYC3aCT, B OPraHHU3MC B3POCIIbIX JIIOI[Cﬁ HCT

O0JBIINX 3aMacoB OypbIX aIUIMOIUTOB.

1.7.3. Motuywt ucnonvzyrom AT® ona mexanuueckoii pabomeot.
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B kileTkax CKEJNETHBIX MBI MUOYUMAX META00IN3M CIIEHUATU3UPYET-
cst Ha BeIpaOoTKe AT® Kak UCTOUHMKA SHEPTUU ISl COKpaIlleHus MbIIIIL. bosee
TOTO, CKEJETHBIE MBIl MPUCTOCOOJEHBI /JIsi BBHIMOJHEHUS MEXaHUYECKOU
paboThl B pa3inuuHoOM pexuMme. [Ipu HeoOX0AMMOCTU CKENETHAs MBIIIIA MOYXKET
KOpPOTKO€ BpeMsi padoTaTh Ha CBOEM MAaKCHMAaJbHON MOIIHOCTH, Hampumep,
nipu cripuHTe Ha 100 M; a MOXET BBIMOJHITH U 00JIee MPOJAOTIAKUTEIbHYIO pado-
Ty — Oer Ha Mapa(OHCKYIO AUCTAHIIUIO.

CymiecTByIOT J1Ba BHJIa MBIIIEYHOW TKaHH, KOTOPBIE Pa3IUYAOTCS IO
CBOCH (YU3MOJOTUUECKON POJIM U 10 SHEPreTUUeCKOMy 00OMeHy. MeieHHO co-
KpalaroMecss MbIIICYHbIC BOJIOKHA, TAK HA3bIBAEMBIC KPACHBIC MBIIIIIbI, ITPO-
M3BOJSIT OTHOCUTENIBHO CIa00€ COKpAIllEHUE, HO OHU JIOJTO HE YTOMIISIOTCA.
Onu o6pazyror AT®D ¢ moMomipl0 MEIJIEHHOTO, HO IMOCTOSHHOTO IIpoliecca
okucauTenbHOro (hochopunupoBanus. KpacHble MBIIIBI UCKIIOYUTEIBLHO 0O-
raThl MUTOXOHJPUSIMH U OOCTY>KMBAIOTCS OUYEHb IJIOTHON CEThIO KPOBEHOCHBIX
COCYJIOB, KOTOPBIE MIPUHOCIT KUCIOPO, HeOOXoauMbIi jyis cuHTe3a AT®. Xa-
PAKTEPHBIA KPACHBIM LBET 3TOM TKAHU LHUTOXPOMBI MUTOXOHJIPUM U T€MOTJIO-
OuH KpoBH. BBICTpOCOKpaIatomyecss MbIIICYHbIE BOJIOKHA, WM O€Jble MBIII-
I[bI, COJEPKAT MEHbIIIE MUTOXOHAPHI, YeM KPACHBIC MBIIIILI, U B MEHBIIEH
CTEIIEHU OKPY’KEHbI KPOBEHOCHBIMU COCYyJAaMH, HO OHHM MOTYT pa3BUBATh
Oombliee yCUIIME U JIeNlaTh 3TO HaMHOTO ObicTpee. benblie MbImiibl ObicTpee yc-
TalOT, MOTOMY YTO BO BpPEeMsi aKTHBHOUN pabOThl OHU UCTONB3yI0T AT® ObicT-
pee, 4eM MOTYT BOCCTaHaBJIMBaTh ero 3amnac. COOTHOIIEHHE KPaCHBIX U OeJbIX
MBI Y 4Y€JIOBEeKAa MHAUBUIYATBLHO U TEHETHYECKU OOYCIIOBJICHO; HO MyTEM
TPEHUPOBOK BBIHOCIUBOCTH OBICTPOCOKPAIIAIOMIMXCS MBI MOXHO YIIy4-
IIUTb.

CKeJleTHbIE MBIIIIBI B 3aBUCUMOCTH OT MBIIIEYHON AKTUBHOCTH MOTYT
WCIIOJIb30BATh JJISI TIOJYUYECHUS] SHEPTUU CBOOOIHBIE KUPHBIE KUCITOThI, KETOHO-
BBI€ TEJIa WJIU TJII0K03Y (puc. 74).

B cocTosiHMM MOKOSI MPEUMYIIIECTBEHHO PACcXOAyIOTCSI CBOOOJHBIC KHUP-
HBIE€ KUCJIOTHI U3 )KUPOBOW TKAHU WM KETOHOBBIC Teja U3 neuyeHu. OHU OKHUCIISI-
IOTCSl M PaCIICIUISIIOTCST ¢ 00pa3zoBanueM aneTwi-KoA, KOTopbli MmocTymnaer B
IUKJI JITAMOHHOM KHUCIOTHI 11 okucieHuss 1o CO,. Crneayronuil nepeHOCUUK
BJICKTPOHOB K KHUCJIOPOJY MOCTABIACT 3Hepruro st cuHTe3a AT® npu okwuc-
autenbHOM (dochopunupoBaHuu. MBIIIIBI CpeHEH AKTUBHOCTH HapsIy C
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KUPHBIMH KHUCJIOTAMHU W KETOHOBBIMHU TEJIaMHU HCIIOJIB3YIOT TIIIOKO3Y KPOBH.
['mroko3a pochopunupyercs, 3aTeM paclleIIIeTCsl B X0/1€ TJIMKOJIN3a 10 TUPY-
BaTa, KOTOPHIN mpeBpamiaercs B aneTuia-KoA u OKUCISIETCS B IIUKJIE TUMOHHOM
KHCJIOTHI ¥ TIPU OKUCIIUTEIIBHOM (hOCHOPUITUPOBAHUH.

[Ipu MakcuMaibHON AKTUBHOCTH OBICTPBIX CKEJIETHBIX MBI HMX I0-
TpebHOCTh B AT® Bo3pactaer, HO IPU 3TOM KPOBOTOK HE CIIPABIISAETCS C OBICT-
POl AOCTAaBKOM KHUCIOPOJia U 3HEPreTUYeckux cyoctparoB. CHabxeHue HeoO-
X0IUMbIM KoJIndecTBOM AT® mpoucxoauT TOIBKO C TOMOIIBIO a3POOHOTO JIbI-
XxaHus. B 9TUX yclOBUsIX 3amacéHHBIA B MBIIIIAX TJIMKOTEH PACHIEIISETCS 110
JaKTaTa 1Mo nmyTu riaukoiusa. Kaxnas eauHuUIa TIIIOKO3bI, PACHICIUISAACh, JaET
Tpu MoJekysbel AT®, nockonbky npu (ocdoposinze TIIHMKOreHa o0pa3yeTcs
TIIF0K030-6-ocdar (uepe3 rimoko30-1-pocdar), 4To ¥ Mo3BOJIIET SIKOHOMUTH
AT®, KOTOPBI OOBIYHO PACXOIYETCs] B TEKCOKMHA3HOUM peakiuu. depmeHTa-
TUBHBIA MyTh OOpa30BaHMS MOJIOYHOM KHCJIOThI OTBEYAET Ha MOTPEOHOCTHU
Mblt B AT® OwicTpee, yeM okuciauTenabHoe GochopunupoBanue. biaaronaps
ATOMY MYTH TOJJIEPKUBaETCI HE0OX0oAUMBIN ypoBeHb AT®, KOTOPHIN moryda-
eTcst Ipu a3poOHOM (HOChHOPHIMPOBAHUN PYTUX IHEPTETUUECKUX CyOCTPaTOB
B LUKJIC JIMMOHHOW KHUCJIOTBI U bIXaTEIbHOM LieNU. Mcronp30BaHuE TIIHOKO3bI
KPOBHU U MBIIIIEYHOTO TJIMKOT'€HA KaK UCTOYHUKOB SHEPIUU JJISI MBIIIIEYHON aK-
TUBHOCTU 3HAYUTEIBHO YBEIMYMBAETCS MPHU CEKPELUU aAPECHAINHA, KOTOPBIMA
CTUMYJIUPYET BBICBOOOKICHHUE TIIIOKO3bI U3 TIMKOTeHA TICYCHHU U PACIICTUICHHE
TJIMKOT'€HA B MBIIICYHOW TKaHHU.

Iux axriBHOCTH Puc. 74. ICTOYHUKHU JHEPIrUH JIA
(6onbmas Harpyaka)
Mbnuesssrii rxoren| cokpamenuss Mbimy (mo Heuabcon
Moumnounas
Mausas Harpyska iy e I[., Koxc M., 2014).
HJIH OTABIX
JKHpHibie KHCIOTE, £0 Ilpumeyanue: BO BpeMs IHUKOBOM
KETOHOBbLIE TEJIa, \/ . .
L ri0K038 KpoBHt | . Gocorpearun | (¢u3nUecKoil Harpy3ku U MpU Majou
o TN IIuK aKTHBHOCTH
/ “-\(6o.rmua.ﬂ Harpyska) AdAKTUBHOCTHU HNJIN B ITOKOC JJIsI CUHTE3a
[ Kpearu ATO® ucnonb3yroTcs pa3jInuHbIC BUIBI

ADP + P; ATP
) ToruBa. DochokpeaTH MOXKET Obl-

cTpo BocctaHaBiauBaTh ATO.

CoxpareHue
MBILII]
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OTHOCUTENPHO MaJlo€ COJEp>KaHUE TIMKOreHa B opranu3me (okoio 1%
00111e1 MacChl CKEJIETHBIX MBIIIII]) OrPAHUYMBAET KOJIMYECTBO DHEPTUM, KOTO-
pO€ MOXET J1aTh TJIMKOJIU3 BO BPEeMs CaMbIX OOJbIINX (DU3UUYECKUX HArpy30K.
bosee Toro, HakoIJIEHHE JTaKTaTa U MOCIEayollee najaeHue pH B MakcuManabHO
aKTUBHBIX MBIIIIAX CHIKAET 3¢G(EKTUBHOCTh riukoin3a. Ho y ckemeTHbIX
MBI €cTh U pyroid ucTouHuk AT® — docdokpearnn (10-30 MM), koTOpBIit
MoxeT ObicTpo pereHepupoBaTh AT® uz AJID ¢ moMoup0 KpeaTUHKUHAZHOU

pPCaKIUM:
CI)_
‘O—II>=O
N—H BO BpeMsi NH,
|+ aKTMBHOCTH | &
C=NH, + ADP —/—— ATP + C=NH,
BO BpeMsl OT/IbiXa

CH3—N (BOCCTaHOBJIEHHE CHJT) CH;—N
| |
(|3Hz |CHz
COO™ COO™

Dochoxpearun Kpeatun

Bo BpeMst akTUBHBIX COKpaIleHUN U NpeoOaagaHus TJIMKOIN3a 3Ta peaK-
Y NPOXOJUT NPEUMYIIECTBEHHO B HampaBiieHHH cuHTe3a AT®; Bo Bpems
BOCCTAHOBJICHUSI CUJI TMOCJIE HArpy3KH 3TOT € (EPMEHT CHOBA CHUHTE3UPYET
docdokpeaTnn u3 kpeatuHa, pacxoaysa ATO.

YToObl YBENTUYUTH KOJUYECTBO KUCIOPOJA BO3AyXa, MAYIIEro Ha OKUC-
auTeNbHOE POoCPHOpUTMPOBAHUE B MIEUEHU, HEOOXOIMMO MTPOJI0JKATh YCUIIEHHO
ABIIIATh TOCJIE€ MHTEHCUBHOM MBIIIEYHON akTUBHOCTH. OOpa3zoBaHHbId AT
UCITOJIB3YETCS I TVIFOKOHEOT€He3a U3 JaKTara, NEPEeHECEHHOTO KPOBBIO W3
Mmbim. OOpa3oBaHHas IIOKO3a BHOBb BO3BPAIAECTCS B MBILIIBI AJI TOMOJIHE-
HUSI 3araca riimKoreHa, 3ambikas nukia Kopu (puc. 75).

[Ipy aKTUBHOM COKpAIIEHUU CKEJETHBIX MBIIIL] BBIAEISETCS TEIIO — MO-
OOYHBII MPOIYKT HEMOJHOIO COMPSKEHUsI XUMUudeckol sueprun AT® u mexa-
HUYECKON paboThl MpU cokpanieHuud MbIil. [Ipu HU3KOW Temieparype OKpy-
KaromIe cpelbl 3Ta CIOCOOHOCTh MBIIII BBIACIATH TEIIA MOXKET COCIYKUTh
XOpOIIYI0 CIYKOy: CKEJETHbIE MBIl OCYIIECTBISIOT COKPAMUMETbHbLI
mepmozene3 — ObICTPO MOBTOPSIOIINECS MBIIIEYHBIE COKpAIIeHUs (APOXKE), UTO
MO3BOJISIET OPraHU3MY TOJTy4aTh TEIJIO0 MPAKTUYECKH 0€3 IBUKEHUS U TTOMOra-
€T MOJICPKUBATh TEMIIEPATYPY TeJa B HOPME, TO €CTh OKOJI0 37°.
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Mpemua: ATP ais 6sictporo
COKpalleHus thpaGa'rhmae’rcn
C IOMOI1bIO I'NTMKOJIM3a.

Jlakrar 47— Inukoren
4

ATP

Jlakrar I'niokosa
B KpOBY B KPOBHM

v

JlakraT 7—> [noko3a
ATP

Ileuyenn: ATP Bo Bpemst
BOCCTAHOBJICHUS TPATUTCS
Ha CMHTE3 IJII0KO3bl
(rnoKoHeoreHes )

Puc. 75. Merabosmuyeckasi B3aUMOCBA3b MEKAY CKeJICTHBIMU MbIIIAMH U
neuenbio (mo Heancon /1., Koke M., 2014).

IIpumeyanue: Mpu MUKOBOW aKTUBHOCTH MBIIIIIBI UCTIONB3YIOT B KQUe€CTBE HC-
TOYHMKA SHEPTUU TIMKOTEH, 00pa3ysl B Ipolecce IIIMKOJIM3a JakTaT (MOJoy-
HYI0 KUCJIOTY). Bo BpeMsi BOCCTaHOBJIEHUSI HEKOTOPOE KOJIUYECTBO MOJIOYHOM
KHCIJIOThI IEPEHOCUTCS B MEUEHb U MPEBPALIAETCS B TIIOKO3Y B X0JI€ TJIFOKOHE-
orenesa. ['oko3a BbICBOOOXKIAETCS B KPOBb M BO3BPAILAETCS B MBIIILbBI JJI5
BOCCTAHOBJICHUS 3aM1acoOB IIMKOreHa B HUX. Bech MmyTh Tit0K03a — MOJIOYHAs
KHUCJIOTa (JTaKTaT) — [JIK0K03a cocTaBiisieT nuukia Kopu.

Cepoeunasn muluiya OTINYACTCS OT CKEJIETHOW MBIIIIBI TEM, YTO OHA aAK-
THBHA JOJITO€ BPEeMsl B PETYJISIPHOM PUTME COKpAICHUS — pacciiabieHus, e
MeTab0JIM3M BCET/1a TOJIBKO a3poOHBIi. B Helt HaMHOTO OO0JIbIIIe MUTOXOHIPHUI,
YeM B CKEJICTHOM MBIIIIE, — MUTOXOHJPUHM COCTABJISIIOT OOJIBIIIE IMOJOBUHBI
o0béma kietku (puc. 76). Cepjilie UCTIOJIB3YET B KaU€CTBE OCHOBHOT'O DHEPTE-
TUYECKOTO MCTOYHHMKA CBOOOJHBIC KUPHBIE KUCIOTHI, HO TaKXK€ U HEKOTOPOE
KOJIMYECTBO TJIFOKO3bI U KETOHOBBIX TEJI, MTOCTABIISIEMBIX KPOBBIO; 3TH SHEPre-
TUYECKUE MCTOYHHUKH 119 cuHTe3a AT®D OKHCISIOTCS B IIMKJIE JIMMOHHOM KU-
CJIOTBI U TIPU OKUCIUTEIHLHOM (DOCchHOpHIMpPOBaHUHY.
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Puc. 76. dnexkTponHas Mukpodororpadus cepaevHod MbIIIIbI
(mo Heancon /1., Koxkc M., 2014).
IIpumeyanue: B TKaHsAX cepaua sl cuHTe3a AT® B OrpOMHOM KOJIMYECTBE
MUTOXOHJPUN OKUCIISIIOTCSI MUPYBAT, *KUPHbIE KUCJIOTHl U KETOHOBBIC TeJa.
[TocTrossHHBIN a3pOOHBIM METabOJM3M IMO3BOJISET YEJIOBEYECKOMY CEpIy Ka-
4aTh KPOBb CO CKOPOCTHIO ~6 j/MuH unu ~350 1/4, To ecTh 3a 70 jeT cepaie
nepekaunsaet 200-10° 1.

Kak u ckeneTHass MbIIIa, cepiedyHas MBIIIIA HE 3amacaeT B OOJBITHX
KOJMYECTBAX JUNUABI WM TIukoreH. EcTe HeOosbIIMe 3amachl JOCTYITHOM
sHepruu B Buje (hochokpeaTnHa, U ITOTO JOCTATOYHO JJISI HECKOJIbKUX CEKYH]T
cokpaienusi. Cepaie — a3poOHBIN OpraH, OHO MOJTYyYaeT YHEPTHIO TPH OKUCIIH-
TenbHOM (hochopuIMpOBaHHUH, TOATOMY HEIOCTATOK KMCIOPOJa B ONpeneicH-
HOM YYacTKe CepJIEYHOM MBIIIIIbI, BOZHUKAIOIINN, KOT/1a KPOBEHOCHBIE COCY/IbI
OJIOKMPOBAHBI JUMUIHBIMU OJSTIIKaMu (TIPU apTEPUOCKIIEPO3€) WU KPOBSHBI-
MU CTYCTKaMH (IIPU KOPOHAPHOM TPOMOO3€), MOKET BBI3BIBATH CMEPTH ITOTO
y4acTKa CepACYHON MBITIIIBI. Tak MpOUCXOaUT MpU MH(papKTe MUOKapAa (4acTo
TOBOPST O pa3phiBE CEPAIa).

1.7.4. Mo32z ucnonv3yem snepzuio 011 nepeoauu 3j1eKmpudecKux um-
nybCo8.

B mo3re oOMeH BemiecTB MMEET XapaKTepHble ocoOeHHOCTH. HelpoHs
TOJIOBHOT'O MO3Ta B3POCJIOr0 MJIEKOMMUTAIOIIET0 B HOPME HMCIOJIB3YIOT B Kaue-
CTBE UCTOUYHHMKA SHEPTUHU TITIOKO3Y (pHC. 77). ACTpOIUTHI, APYTOM TJIABHBIN THUII
KJIETOK MO3Ta, MOTYT OKHCJISITh XHPHBIE KUCIOTHL. Mo3r o0nagaeT O4YeHb aK-
TUBHBIM JBIXaTEIHHBIM METa00IM3MOM (pucC. 78); OH UCTHOIB3YeT KUCIOPO C
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JOBOJIbHO TIOCTOSIHHOW CKOPOCTBIO U moTpedisieT noutu 20% oOiero koanye-
ctBa Oz, HEOOXOIUMOIO OPTAHU3MY B ITOKOE.

Tononanue
Ketonossie Tena
HopmanbHoe
IMTauNe CO,
L [mokosa \\ /
~
o \

ADP + P; ATP

INEeKTPOreHHbIH TPAHCIIOPT,
ocymectssieMbliii Na*/K*-ATPasoit

Puc. 77. UcToOYHHKH TOILIMBA, HocTaBjsaomue AT® B Mo3r
(mo Heascon 1., Koxe M., 2014).
IIpumeyaHue: UCTOYHUK 3HEPIUU, KOTOPBIA MCIOJIB3YET TOJIOBHOW MO3T, 3a-
BHUCHUT OT XapakTepa NnuTaHus. KeTroHOBbIE Tena, UCIOJb3yeMbIE BO BpEMS TroO-
J0/1a, MPEJCTABISAIOT COO0M PB-ruApOKCHOyTHUpaT. DJIEKTPOreHHbIM TPAHCHOPT,
ocymectsinsembrii Na'/K'-ATda3o0ii, moaaepxuBaeT TpaHCMEMOPaHHBIH I10-

TEHIMAJ, HEOOXOAUMBIN JIJIsl Iepenadr nHPOopMaluu MEeXTy HEHPOHAMH.

[TockoJibKYy coJiepKaHHE TJIMKOTE€HAa B MO3I'€ OY€Hb MaJio, MO3T TTOCTOSH-
HO 3aBUCHUT OT MOCTYIUIEHUS TIFOKO3bI U3 KPOBU. Eciin coepkaHue TIroKO3bl B
KPOBM YMEHBIIAETCS 3HAUYUTEIHHO HUXKE KPUTHYECKOrO YPOBHS JaXKe Ha KO-
POTKOE BpeMs, B pabOTe MO3ra MOT'YT TPOU30MTU OUYEHb CYIIECTBEHHBIEC U UHO-
rja HeoOpaTUMbIE U3MEHEHUS.

XOTsl HEUPOHBI MO3ra HE MOTYT UCIIOJIb30BaTh HEMOCPEACTBEHHO U3 KpPO-
BU CBOOOJHBIC KUPHBIE KUCIOTHI KaK MCTOYHUK SHEPTHH, KOTJIa HEOOX0IMMO,
OHHM MOTYT UCIIOJIb30BaTh B-TUAPOKCUOYTUPAT (KETOHOBOE TEJ0), KOTOPHI 00-
pazyercsi M3 JKUPHBIX KHUCIOT B mnedeHUu. CrocoOHOCTh Mo3ra OKHUCIATH [3-
ruApokculOyTupar depes aneTui-KoA mnpuoOperaer Oo0Jbllioe 3HAYEHUE BO
BpeMsl TPOIOIIKUTEILHOTO TOJI0AaHUs WU MOJHOTO UCTOIIEHUS, TO €CTh MOCIIe
TOT0, KaK TJIMKOTE€H MEYEHU UCTPAUYECH; B ATUX YCIOBUSIX MO3T MOXET HUCMOJIb-
30BaTh KaK MCTOYHUK DHEPTHUM 3arac *KUpoB. Bo BpeMs CHUIBLHOIO MCTOIICHUS
€MHCTBEHHBIM MCTOYHHMKOM TJIFOKO3bI JIJII MO3ra CTAHOBSITCSl 3allaCHbIC MbI-
mieyHble Oenku (0naroaaps riItOKOHEOTEHE3Y B MEUYECHHU ).
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1200 .00

mr/100 r B MuH

Puc. 78. MeTa00,1M3M IJIIOKO3bI B TOJIOBHOM MO3re
(mo Heancon /1., Koxc M., 2014).
IIpumeyanue: MerabonuecKkasi AKTUBHOCTh CIEUU(PUUECKUX 30H MO3ra MoKa-
3aHa C IOMOIIBI0 METOJA CKAHUPYIOUIEHW IMO3UTPOHHOW SMUCCUOHHOM TOMO-
rpaduu (I19T), Pesynsratel uccnegoBanus 19T mo3BoisSI0T YBUACTH B peaib-
HOM BPEMEHH MEUECHHYIO U30TONaMU IIFOKO3Y B TOYHO JIOKAJIM30BAaHHBIX 30HAX
MO3ra >KHBOTO 4eoBeKa. MeueHblit ananor rmokossl 2-[°F]-¢prop-2-ne30kcn-
D-riroko3a BBOJSAT B KPOBSIHOE PYyCIIO; yepe3 Heckoybko cekyHa [19T-ckanep
MTOKA3bIBAET, KAKOE KOJIMYECTBO TJIFOKO3bI MOTJIOMIEHO Ka)IOW 30HOM Mo3ra —
3TO TMO3BOJISIET M3MEPUTh METa0ONIMYECKyI0 akTUBHOCTh. Ha pucyHke mpen-
craBiieHbl pe3ynbTaThl [IDT nepenHe-3aiHUX CPE30B MO3ra Ha TPEX YPOBHSIX,
BepX (cresa) — uu3 (cnpasa). CpaBHUBACTCSA METaOOJM3M TIJIFOKO3bI (B MI' Ha

100 r/muH), kKorga oOcneayeMblid OTAbIXaeT (a) U JUIIEH CHA B TeUeHue 48 4

6).

HelipoHbl OKUCISAIOT TJIFOKO3Y B IIUKJIE JUMOHHOM KHUCJIOTHI, U Oj1arogaps
MOTOKY 3JICKTPOHOB OT OKHCIICHUS Y€pe3 JbIXaTebHYIO 1IeTh 00pa3yeTcs moy-
™1 Bech AT®, Wcnonb3yeMblid 3TUMH KJIETKaMHU. DHEPrusi HeoOXoauma s
CO3/IaHUA W MOJJAEPKaHUS BJICKTPUUECKOro MOTEHIHATA HA IJIa3MaTHYECKON
MeMOpaHe HelipoHoB. MeMOpaHa cofepKuT 3ekTporeHHbid ATd-3aBucCUMBIN
antunoptep Na'/K'-AT®a3y, koTopas OJHOBPEMEHHO IepeKauuBaeT 2 MOHa
K" Buytps u 3 mona Na’ napyxy Heiipona (puc. 79, 80). Pa6ory Na'/K*-

91



AT®a3bl mna3MaTHueckoil MeMOpansl OTKpbLUT B 1957 roxy Menc Ckoy. Bos-
HUKAIOLIUN TpaHCMEMOpPaHHBIA MMOTEHIMA MEHSAETCA, IO MEPE TOTO KAK JJICK-
TPUYECKUW cUTHAN (IMOTEHUMAJ JICUCTBUS) NPOXOJUT OT OJHOTO KOHIIAa HEMpo-
Ha Kk apyromMy (puc. 81). IloTeHuman nedcTBUsS — OCHOBHOM MEXaHU3M Iepeia-
9y WHGOpPMAIIMU B HEPBHOM CHUCTEeME, TO3TOMY HcToleHue 3anaca AT® B Helt-
pOHaX MOJABIISIET BCE AKTUBHOCTH, KOOPJAHMHUPYEMbIE HEUPOHAIBHON CUTHAIU-
3alUen.

TpaHcrnopTep cBsi3bIBacT
3 Na* BHYTPH KJIETKM.

E
3 sz d o =

docdopuaponaniie

—-——— ob:1eruaet paborty
Al'P / P_EII'

A DI;

P%QQ

Tpancnoprep

5, BBICBOOOXAaCT
@ 3 Na* mapyxy u
cBsizpiBaeT 2 K+

l CHapPY>XXH KJIEeTKM.

P-E Q 0
-O/ 3 Nat
2Kt
'\>‘/1 Jledbochopunmpo-
BaHHe obJsiecryaeTt
E paboty E;.

TpaHcuoprep
BbICcBOGOXAaeT 2 K*
BHYTPb.

CHapyxu

Puc. 79. Mexanusm tpancnopra Na+/K+-ATda3o0i uonos Na+ u K+ (o
Heabcon /1., Koke M., 2014).
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3 Na*

" ® O
MemOpaHHbLi 1HoTCHIIMAN @
or —50 10 —70 MB \ /‘ Na*/K' -ATPa3za
+ g 7 | a +
+ '\'[ )i; +

itirres [K*] = 140 MM
UTOZONb INa+] = 12 MM

+ +

+
+ +

BHexnieToyHas [K*] = 4 MM

HKHMAKOCTD HJIIN [Na*] = 145 MM
IJia3Ma KpoBH

Puc. 80. Poap Na'/K'-AT®a3sI B KiIeTKaX kUBOTHBIX (0 Henncon /.,
Kokc M., 2014).

IIpumeyaHue: B KIETKAX KMBOTHBIX 3Ta CUCTEMa aKTUBHOI'O TPAHCIOPTa OT-
BEYACT IMPEXKIE BCETO 3a YCTAHOBJIECHUE W MOAAEPKAHUE BHYTPUKIECTOUYHOMU
xonnentpauuu Na“ u K' 1 3a renepaiuio TpaHcMEMOPaHHOTO AIEKTPUUECKOTO
MOTEeHIUAaNa. JTO JOCTUraeTcs mepeHocoM Tpéx MoHoB Na' M3 KIIeTKH Ha Kak-
nple 1Ba woHa K', mocTymarommx BHYTpb. DIeKTPUUECKUI MOTEHINAT UrpaeT
IJIaBHYIO POJIb B 2JIEKTPUUYECKON CHUTHANM3AllMKM B HelpoHax, a rpaaueHT Na'
HCIIONIB3YETCS I 00ecTeueHns] KOTPAHCIIOPTa MPOTUB TPAJUEHTA BEIIECTB BO
MHOTHX TUIIAX KJIETOK.
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Y T IHoTeHLIMas -
AxcoH + B3ABUCHUMBIH
NMPEeCHHANITHYECKOro K*-kanan

IoTenumau- + § <

B3ABUCHMBII
Na*-kanan

1 — ——

Na . @ K+

+ Horeniman

ACHCTBIS
Na -+ ——— =
e

+

Carr —5iN " )
@ CekperopHbie

= BE3MKY.1DI,
Iorenuman- | coaepxRanme
3aBUCUMBII ALCTIIIXOSHIT

CaZ?* “kaHan gy Cunanrm-

Teno kaeTku
NOCTCHHAIITH-
“HeCKOoro
Honubie kananbl Helipona

ALETHUIXOIMHOBOrO
penentopa

= IHorenumnan
= neicTBus
Na = , + =~k

+ - “)
-1+

- -
3

Puc. 81. Posib noTeHUIMAI3aBUCUMbIX U XUMHYECKHU PEryJUpPyeMbIX HOH-
HbIX KAHAJIOB B Iepeaye HEPBHBIX UMITYJILCOB
(mo Heancon /1., Koxc M., 2014).

Ilpumeyanue: mnepBOHAYAIBHO IUIa3MaTHYECKass MeMOpaHa MPECUHANTUYECKOTO
HelpoHa moJyispu3yeTcst (OTpULATENIbHBIA 3apsii BHYTPU) IOCPEACTBOM JIEHCTBUS
snexrporennoii Na'/K'-AT®asel, koTopas BelkaunbaeT 3 nona Na* Hapyxy Ha Kax-
nwie 2 nona K* B neitpon. 1. CTumyn, necTBYIONMIT Ha STOT HEHPOH, BHI3LIBAET TIe-
peMellieHre MOTeHIMana IeMCTBUS BIOJIb aKkCOHa (0efast CTpeska) Mo HanpaBICHUIO
oT Tena kineTku. OTKpLITHE OJHOrO MoTeHnuan3asucuMoro Na'-kananma nemaer Bo3-
MoxkHBIM Bxoa Na'; Bo3HuKaromas B pe3ysbTaTe STOrO JIOKAIbHAS ENoJapH3amus
BBI3BIBAET OTKphIBaHME cocenHero Na'-kanana u T.1. HampaBneHHOCTH mepemele-
HUA MOTEHIMaa ASUCTBUS 00eCeunBaEeTCsl KOPOTKUM MEPUOJIOM pePpaKkTEepHOCTH,
KOTOPBIH CIeLyeT 3a OTKPHIBAHUEM KaXJIOro IoTeHnuansasucumoro Na'-kanana. 2.
Korzaa BonHa penonsipu3anuy TOCTUTAeT KOHIA aKCOHA, OTKPBIBAIOTCS MOTEHIMAI3a-
Brcumbie Ca®*-kaHambl, 1enas BO3MOXKHBIM BX0oa Ca”* B MpecHHANTHYCCKHiT HEHPOH.
3. B pe3ysbTaTe 5TOr0 KOHICHTPALWS BHYTPHKICTOUHOro yBenmunBaercs Ca’, uto
3aMycKaeT BBHICBOOOXKIeHUE (ITyTEM 3K30IIMTO3a) HepoMeauaTopa aleTHIXOJuHA B
CUHANTUYECKYIO 11eMb. 4. AUETUIXOINH CBSI3bIBAETCA C PELENTOPOM Ha MOCTCHUHAI-
TUYECKOM HEWPOHE, BBI3BIBASI OTKPBITHUE PETYJIUPYEMOIrO ALETHIXOJIUHOM HOHHOIO
kaHana. 5. Brexnerounsie Na* 1 Ca”* BXOZST depes 5TOT KaHaJ, ASHONAPU3YS TOCT-
CHUHANTUYECKYIO KJIETKYy. TakuM oOpa3oMm, 3IeKTPUYECKUN CUTHAT MPOXOAUT K Ty
MOCTCUHANTUYECKOTO HEMpOHa U NIEPEMEIIAETCS B/IOJIb aKCOHA K TPETheMY HEHPOHY
P COOTIOJICHUU TOU Ke TIOCIIE0BATEIIHHOCTH COOBITUH.
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1.7.5. Ilepenocuuxku Kuciopooa, memadoiumaosl u 20pMOHbl KPOBU.

KpoBb onocpenyer metabonudeckue B3auMOJeHCTBUsI Bcex TkaHed. OHa
TPAHCIIOPTUPYET MUTATEIIbHBIE BEIIECTBA OT TOHKOIO KUIIIEYHUKA K MEUYCHU U
OT MEYEHH U KUPOBOUM TKAHU K JPYTMM OpTraHaMm; OHa K€ MEPEHOCUT BhIJEIsIC-
MbI€ MPOJYKTHI U3 TKaHEeH K moukam. Kuciopos nepeHOCUTCs KPOBOTOKOM OT
nérkux K TkaHsM, a CO, Bo3BpalaeTcss KPOBOTOKOM M3 TKaHEW B JIETKUE IS
BblJIbIXaHusA. KpoBb nepeiaét ropMOHAIbHBIE CUTHAJIBI OT OJHOW TKaHU K JpY-
rou. B aTon ponu mepenaryvMka CUrHaJIa KPOBEHOCHAs CUCTEMA HAlOMHUHAET
HEPBHYIO CUCTEMY — 00€ peryJlupyroT U HHTETPUPYIOT aKTUBHOCTU Pa3HBIX Op-
raHoB.

B opranusme B3poCiOro 4enoBeka B cpeaHeM 5-6 i1 kposu. [loutu noso-
BUHY 00bEMa KPOBU MPUXOJUTCS HA KIIETKU TPEX TUTIOB (puc. 82): apumpoyu-
mot (KpacHble KPOBSHBIC KJIETKH), COJAEpIKAIIUE TeMOTJIOOMH U CIeNHaI3H-
pyronecs Ha neperoce kuciopoaa u CO,; HAMHOTO MEHBUIE B KPOBU JI€HKO-
yumoe (0enbIX KPOBSHBIX KJIETOK) Pa3HbIX THIIOB (BKJIOYAS JuUM@ouumol) —
OCHOBHBIX KJIETOK MMMYHHOW CHCTEMBI, 3AIMIIAIOIIUX OPTaHU3M OT HH(pEK-
UW; 1 mMpomMoOoOyumpl, KOTOPhIE MOMOTAIOT OCYIIECTBIATh CBEPTHIBAHUE KPO-
BU. JKujkasi 4acTh KpOBU — ATO maazma Kpoeu, xotopas Ha 90% coctout u3
Boabl 1 Jiniib 10% B Helt conel. B miazmMe pacTBOpPEHO UM CYCHEHIUPOBAHO
OoJibilIoe pazHOOOpazue OEIKOB, JIUMONPOTEHHOB, MUTATEIHHBIX BEIIECTB, Me-
Ta0OJIUTOB, MPOJAYKTOB BBIJEICHUS, HECOPTAHMUYECKUX MOHOB W TOPMOHOB. bo-
nee 70% TBEPABIX KOMIOHEHTOB IJIa3Mbl — 3TO 0€KU N1A3Mbl, TIPEUMYIIIECT-
BEHHO MMMYHOTJIOOYJMHBI (LIUPKYJIUPYIOIIUE aHTUTENA), CBIBOPOTOUHBIN allb-
OyMUH, anoJMIONPOTEHHBI, YUYAaCTBYIOIIME B TPAHCIOPTE JIMMUAOB, TpaHCcheEp-
puH (IEPEHOCHT KeJie30) U OeIKU CBEPTHIBAHUS KPOBU, TaKUe Kak (GUOpHUHOTEH
¥ IPOTPOMOUH.

PactBopEéHHBIE B T1a3Me KPOBU HEOOJBIIINE UOHBI U MOJICKYJIbI — HEIO-
CTOSTHHBIC €€ KOMITIOHEHTBI; OHU HEMPEPHIBHO LIUPKYJIUPYIOT MEXKIY KPOBBIO U
pa3IMYHbIMU TKaHSAMU. KoJM4ecTBO MOCTYHAIOMMX ¢ MUIIEH HEOPTraHUYECKHUX
roroB Na', K" u Ca®" (ITaBHBIX 37IEKTPOIHTOB KPOBH M LHTOIIIA3MBI) YPABHO-
BEIIIUBAETCS UX BBIBEJACHUEM C MOUYOM. J[1s1 MHOTMX KOMIIOHEHTOB KPOBHU JI0C-
TUTAETCS TTOJ00ME TUHAMUYECKOTO PABHOBECHS: KOHIIEHTPAILUsI KOMIIOHEHTOB
MEHSIETCA MaJIO, XOTS MEXIY MUILEBAPUTEIbHBIM TPAKTOM, KPOBBIO U MOUYOH
IPOUCXOIHT MOCTOSHHBIH 0OMen. Conepxanne noros Na', K* u Ca** B mrasme
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OoCTa€Tcs IMOYTH MOCTOSHHBIM M cocTaBisgeTr 140 MM, 5 MM u 2,5 MM cooTBeT-
CTBEHHO; IPH MOCTYIUICHUH C MUIIEH CoAepKaHUEe ITUX JICKTPOJIUTOB B KPOBHU
MEHSIETCA HE3HA4YUTEIbHO. B mojjep:kaHuu MOHHOrO OajaHca Ba)KHYIO POJIb
UTPAIOT MMOYKH, OHU CEJIEKTUBHO OT(PUILTPOBBIBAIOT MPOAYKTHI pacnajga U H3-
OBITOK MOHOB M3 KPOBH M B TO € BpeMsl MPEJAOTBPAIIAOT IMOTEPIO HEOOXOIU-
MBIX ITMTATSIbHBIX BEIICCTB U HOHOB.

Knerku ] [Lrazma KpoBH

DPUTPOLIUTEI H,0

Bemectsa,
PacTBOpEHHbIC
B IIJIa3Me

Heopraumnyeckue komnoneHTs! (10%)

NaCl, runpoxapbonar, pocdar,
CaCly, MgClj, KCl, NagSOy4

Opraxuyeckue MeTaboauTbl U
nponykTsl obmeHa (20%)
IIOKO3a, aMMHOKHMCJIOTHI, JIAKTaT,
NUpYBaT, KETOHOBBIE TeJia, LUTPAT,
MOY€eBHHa, MOYeBasi KMCJI0Ta

Benxu niasmei (70%)

OcHoBHbie 6€/1K1 N171a3Mbl: ChIBOPOTOYHBIN a1bOYMUH, IMTIONPOTEHHBI
oyeHb HU3KoM wiotHoctH (JITTOHIT), 1MnonpoTenHsl HU3KOM IUIOTHOCTH
(JIITHIT), amnonpoTtensnl Boicoko# rotHocTH (JITIBIT), umMMyHo-
rao6ynauubl (COTHH BMAOB), PUOPHHOreH, NPOTPOMOMH, MHOTO CIIeLIMAIM3H-
POBaHHBIX TPAHCTIOPTHLIX 6EJIKOB, TAKUX KaK TpaHC(hEppHH

Puc. 82. Cocras kpoBu (no Heancon /1., Kokec M., 2014).
IIpumeuyanme: 1EIbHYIO KPOBb C TIOMOIIbIO IIEHTPUDPYTUPOBAHUS MOKHO pa3-
JNEMUTh Ha Ta3My KpoBHU U KieTku. Okoso 10% mia3Mbel KpoBH — 3TO pacTBO-
pPEHHBIE BElIECTBA, U3 KOTOPbIX 10% cocraBistoT Heopranudeckue conu, 20%
— Majible opraHndeckre Mojekyibl u 70% — Oenku mna3mel. Ha pucyHke npu-
BEJICHBI OCHOBHBIE PAaCTBOPUMBIE KOMIIOHEHTBI. KpOBb COAEPKUT MHOrO ApY-
I'MX BEUIECTB, YACTO B CJIEIOBBIX KOJIMYECTBAaX, B TOM YHUCJE APYrue MeTadoiu-

THI, (bepMeHTBI, ropMOHBbI, BUTaAaMHWHbI, MUKPO3JICMCHTEI U KCITYHbLIC ITMT'MCHTLI.

B xone muddepeHnrpoBKH 3pUTPOIUTHI YEIOBEKA YTPAYUBAIOT SIAPO U
MUTOXOHJIPUH, NTOATOMY sl cuHTe3a AT® MOryT MCHOIB30BaTh TOJBKO TJIU-
kosin3. [lonydaromuiicss B pe3yibTare IIIMKOJIM3a JIAKTaT BO3BPAIAETCS B IMe-
YEHb, INI€ MYTEM TIIOKOHEOTEHE3a IMPEBpAIlacTCs B TJIIOKO3Y M 3alacaeTcs B
BHJIC TJIMKOTE€HA WJIA MOCTYNAaeT B MepudepruyecKre TKaHW. DPUTPOIUTAM TI0-
CTOSIHHO JOCTYITHA III0KO3a KPOBHU.
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KoHueHnTpanus TioKo3bl B I1a3Me KECTKO peryiupyercs. Mo3r nocto-
SHHO TMOTPEOJIsSeT TIIIOKO3Yy, a MEYEHb MOJJECPKUBACT HOPMAJIbHBIM YPOBEHD
II0KO3bI B kpoBuU: 60-90 mr/100 mi nensHOM KpoBu (~ 4,5MM). Koraa ypo-
BEHb TJII0KO3bI KpoBU majnaer 10 40 mr/100 mi (TUMOTIMKEMUs), YEIOBEK HC-
MBITBIBACT JAUCKOM(OPT W CIIYTAaHHOCTh CO3HaHUA (puc. 83); maipHEHIIee
YMEHBIIIEHUE 3TOTO MOKAa3aTelisl BHI3BIBAET KOMY, CYJOPOTH, a IPU CUIILHOU TH-
MOMVIMKEMUHU HacTymaer cMmepTh. [loanepxkaHue HOpMabHON KOHIIEHTpAIlUU
TJIFOKO3bl KPOBU, TAKMM O00pa30M, BHICOKOIIPUOPUTETHO JJII OPraHu3Ma, U IS
ATOTO CYIIECTBYIOT pa3jIMUHbIE PEryisiTOpHble MexaHu3Mbl. Cpenu HauOosee
BAXKHBIX PETYJATOPOB YPOBHS TIFOKO3bI B KPOBU — FTOPMOHBI MHCYJIMH, TJIIOKA-
TOH U aJIpCHAJINH.

Lamsaise®]

Il 10K03a KPOBK,
(mr/100 mi) |

100'——
90— |
80 — Obnactb
—_— HOPMaJIbHBIX
70— 3HaueHui

Ensa 3ameTHbIe
60 —— - uesponornueckue

T CUMIITOMBI; I'OJIO/
50— Beinenenue riokarona,

— a/ipeHaJIMHa, KOPTU30/1a

IloTnuBOCTB, NPOXKD
Anatus
Cynopory, koma

HeobpatrMoe noBpex/eHne Mo3ra
(ec1v MPOAOIIKUTENIBHO)
CwmepTb

Puc. 83. ®u3unosiornyeckue nocjaeACTBUSI HU3KOT0 YPOBHA IJIIOKO3bI KPO-
BH y yesoBeka (mo Heancon /1., Koke M., 2014).
IIpumeyanue: ypoBHU rt0K03b6I KpoBU 40 Mr/100 M1 1 HUKE 03HAYAIOT CHITh-

HYIO TJIUKEMUIO.

I''TABA 2. SMBPUOJIOI'USI.
DOMOpuosiorusi — Hayka 006 SMOpHOHATHEHOM (BHYTPUYTPOOHOM) pa3BUTHH
opranu3Ma. DMOPHOHAILHBIM IEPHUOJOM Pa3BUTHS (SMOPHOTEHE30M) Ha3bIBa-

CTCA 1Cpuoa OT MOMCHTA OIINIOJOTBOPCHUA HﬁHeKHCTKH A0 POXKICHUA Opra-
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HU3Ma. B sMmOpuorenese pasinyaroT cieayrollyue CTaIuH: OIUIOJOTBOPEHHE M
oOpa3oBaHHWe 3UTOTHI, IpoOJIeHHEe ¢ 00pa30BaHHEM OJACTYJIbl, TaCTPYJSALHUS C
o0pa3oBaHUEM 3apOBIIIEBBIX JIUCTKOB, 00pa30BaHUE 3a4aTKOB TKaHEH (THUCTO-

reHe3), OpraHoOB U TKaHEH (OpraHOTreHe3) U BHE3APOIbIIIEBBIX OPTaHOB.

2.1. ITos10BBIE KJIECTKH.

[TonoBoe pazMHOKEHUE YETOBEKA OMPEEIETCs KaK 00bEeIMHEHHE CIIep-
MaTo30M/ia C KEHCKOU SIMIEKIeTKON (OIUIOAOTBOPEHUE), MOCIEAYIONIee Mepe-
IBIDKEHHWE YMOpPHOHA TI0 MAaTOYHBIM TPyOaMm, €ro WMMIUIAHTALHS B CIU3HCTYIO
MaTKH{ U TMOCJEAYIONIEe Pa3BUTHE B >KU3HECIIOCOOHOIO HOBOPOXKAEHHOTO (IM-
OpuoHaJIbHOE PAa3BUTHE U pa3BUTHE IJ101a). B koHIE 8-i1 Henenu GepemMeHHOo-
CTH IMOpUoHanibHoe pazeumue (Imopuozenes), BO BpeMs KOTOPOTO 3aKJIa IbI-
BAIOTCS 3a4aTKW OPraHOB, NEPEXOIUT B pazeumue naoda, Ipu KOTOPOM Mpo-
HCXOJIUT POCT U TudPpepeHIIraIus CucTeM OpPraHoB.

[TonoBbIe KIETKM pa3BUBAIOTCS B MOJIOBBIX JKele3ax — ronanax. Crnepma-
ToreHe3 (Mpouecc pa3BUTUS MYKCKHUX MOJOBBIX KJIETOK) MPOUCXOIUT B CEMEH-
HUKaX, a OBOreHe3 (IIPOIIECC Pa3BUTHUSI KEHCKHUX TMOJOBBIX KJIETOK) IPOUCXOIUT
B AMYHUKAX.

Pa3BuTHE MOJOBBIX KIETOK (OOT€HE3 U CIEpMATOTeHE3) HAaUMHAETCs, KO-
I/1a TATUIOMIHBIC TIEPBUYHBIC ITOJIOBBIC KJICTKH (OOTOHWW W CIIEPMATOTOHHUH)
CHayajga o0pa3yroT OOJbIIIOE KOJUYECTBO JUILIOUIHBIX OOIIMTOB U CIIEPMATO-
IIMTOB TIEPBOTO TOpsA/Ka myTéM MuTo3a. [lociemanue mpu co3peBaHUM B MPO-
1ecce MEPBOro M BTOPOTO JEJEHUS] MeHo3a NMpeoOpa3yroTcsi B TarIOUHbIE
KJIETKU (CIIepMaTo30u bl U SUILIEKIETKH). Bo BpeMs oruioIoTBOpeHUs criepMa-
TO30M] U SIHIEKIIETKA CIIMBAIOTCA U 00pa3yloT 3UTOTY.

JKenckas nosioBast kieTka (0OUT NEPBOro nopsiaka) ¢ 44 ayrocomaMu 1
IBYMs TIOJIOBBIMU XpoMocoMami (44, XX) B utore oOpa3yeT 4eThIpe Taruioun/I-
HbIC JOYECpHUE KIIETKH, KaKaas U3 KOTOPBIX MMeeT 22 ayTOCOMBI M OJHYy X-
xpoMmocomy (22, X). OnHaKo TOJBKO OJTHA Pa3BUBACTCS B SIMIIEKIETKY, APYTye
TpU 00pa3yIOT MOJSPHBIC TEIbIA, KOTOPBIE TIOYTH HE COAEPIKAT IIUTOTUIA3MbI U
JIEreHEPUPYIOT B Mpoliecce AanbHeniiero passutus (puc. 88). Myxckas qun-
JIOUHAS TOJIOBAasl KJIETKa (CIepMaTOIUT MEepBOro nopsijaka) ¢ 44 ayrocoMmamu u
2 nonoBbIMU XpoMocoMami (44, XY') Takke 00pa3yeT 4eThIpe JOUECPHUE KIICT-

KM (CriepMaTu/ibl), KOTOpbie 00JIagatoT 22 ayToCOMaMM, U Ka)xJas rmapa UMeeT
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60 X-, muoo Y-xpomocomsl (22, X u 22, Y). OnHako, B OTJIWYHE OT OOTCHE-

3a, BCE OHU Pa3BUBAIOTCS B 3peJible CIIepMAaTO30UIbI (puUC. 88).

3anamue Nel. Ilonoevie Kiemku.

HeJII) 3AHATHUA: I/ISYI-II/ITB CTpOeHI/IC MY)KCKHX 1 ) KCHCKHX IIOJIOBBIX KIIC-
TOK U IIPOUCCChI UX PA3BUTH.

3agaum:

1. HayuyutTbcsi onpeAensiTb IOJ MHUKPOCKOIIOM IIOJIOBBIE KIIETKHM U HX
CTPYKTYPHbIE KOMIIOHEHTBI.

2. HayuuTbcst 0OBSCHATD ATAlbl Pa3BUTHS MOJIOBBIX KIIETOK.

3. OnpenensaTh OTIWYHUS CTIEPMATOTEHE3a OT OBOTEHE3a.

O0opynoBaHue: MUKPOCKOT, HAOOP TOTOBBIX TMCTOJIOTHYSCKUX TIperia-

paToB, TUCTOJIOTUYECKUH aTJiIac.

Muxkponpenapamul 013 uzyuyenus:

1. CriepMaro30uabl MIIEKOUTAFOLIETO.

2. Slinexnerka MIEKOUTAIOIETO.

3. SIludHMK.

4. CeMEHHUK.

Xoxa pa0doThI:

1. Tlonm MUKPOCKONOM W3Yy4YUTh MHUKPO- M YJIBTPAMUKPOCKOTHUYECKOE
CTPOEHHUE CIIEPMATO30MA0B, UCITONB3YA puc. 84 u 85.

2. 3apucoBarh B TE€TPajb M MOAMUCATh OCHOBHBIE CTPYKTYPHBIE KOMIIO-
HEHTBI MY>KCKHUX TOJIOBBIX KJIETOK, UCIIOIb3Ys pUc. 84.

3. Tlogq MHKPOCKOIIOM H3YYUTb MHUKPO- U YJIBTPAMUKPOCKOIHUYECKOE
CTPOCHHE SULIEKIIETKH, UCIIOJB3Ys puc. 86 u 87.

4. 3apucoBarh B TE€TPaJb U MOJNUCATH OCHOBHBIE CTPYKTYPHBIE KOMIIO-
HEHTBI )KEHCKHX MOJIOBBIX KJIETOK, UCIIOJb3Ys pUC. 86.

5. M3yunTh 1 3aprcoOBaTh 3Tarbl CIIEPMATOTEHE3a, UCTOJIb3Ys pUC. 88.

6. 3yunTh 1 3apucoBaTh 3Tanbl OBOI€HE3a, UCIOJNIb3Ys pUC. §8.
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Harasaaslii MaTepua.

ronoska
nnasmMaTuyeckas ﬁ/’ (//”’/\

membpaHa

m
XBOCT
Puc. 84. Ctpoenue cnepmaro3ounja.
IIpumeyaHue: B ciepMaToO30MI€ PA3IMYAIOT FOJIOBKY, IIEHKY U XBOCT. I'010B-
Ka COIEPKUT AP0 U aKpocoMy. B mielike pacnoioxKeHsl HEHTPUOJIU. XBOCT CO-
CTOMUT U3 MPOMEXKYTOUYHOT'O, 3alI0JJHEHHOI'O MUTOXOHIPHUSIMU IIABHOTO U KOH-
LIEBOr0 OTAENOB. Uepe3 XBOCT CcHepMaTro30Hia MPOXOIUT aKCOHEMa, MHUKpPO-
TpyOOUKH KOTOpOil o0pasyroT cTpykrypy Ttuma 9+2. CHapyku OT aKCOHEMBI
pacnoyioxkeHo 9 mioTHeIX GuopwLT. OUOPUIIBEI HAUMHAKOTCA OT LIEHKH U 3a-

KaH4YMNBarOTCA B KOHOCBOM OTACJIC XBOCTA.
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b

§ 3.?:' _:\\}, o _2.?\’”‘ “"\ s

A P S
ukpockonoMm (A u b).

Puc. 85. Cnepmarto3ouna noa m
IIpumeyaHue: B TOJIOBKE BUJHBI AApO U akpocoMa. [IpomexyTodHbIM OTAET
3aMoJHEH MUTOXOHAPHUSMU. AKcoHeMa W (GUOPWLIAPHBIN 4Yexosl oOpasyroT
OCEBOM CKEJIET XBOCTA CIIEPMATO30MU1A.

§ : . 3

, .

ﬂ 0 - sﬁ.‘ﬂ"“’f‘.‘;ﬂ( "

ap R S
s,

OBomnJiasma

XXenTto4yHas
membpaHa

MNpo3payHas
membpaHa

Jly4uncTrbin
BeHel,

MNonspHas
30Ha

Puc. 86. Cxema cTpoeHus siiilieKJIETKH.
IIpumeyanue: pacroioKEHHBIE BOKPYT OBOIUTA (POJUTHKYJISIPHBIC KIETKH 00-
Pa3yroT JYYHCTBIA BeHEI. MeXay JIy9UCThIM BEHIIOM W OBOIIUTOM HAXOJIHUTCS
XOPOIIIO 3aMETHAs! MPo3pavHasi 000JI0UKa.
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Puc. 87. fliinexkiieTka moa MUKpPOCKOIIOM.
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Cnegmaroreuea neguonbl Oorexes

CnepmaroroHuu OoroHur

@\ Sobaohe, /@\
psg

@ @ PasMHOXeHUs % \
@@@@ @1@@

Cnepmarouut | nopsgka Oouwr | no

5 Ka
@ UBPWOR oS TE @

Cnepmatouum || “nopsaaka Oouur Il nopuaxa

Mepwon coapesakus Hanpasutensroe
WK PERyKUMOHHOE
Q a) 1-e oTaenenue @ Tensue

CnepmaTHnbl 6) 2-e omeneHue

@@ -
y gy iy | @ Hanpaawrenbuue,

; : WM PeayKUMOHHbIE
@0 0@ _Nepuon_ \ o
Sopes| Auexnerka
Cnepmarto3ouas! \ (hOpMMpOBaHMA

LY

3urota obpasylowascsa
nocne OnnofoTBOPeHMs

Puc. 88. Cxema ramerorenesa.

I[Ipumeuanue: oozenes — cHavajla OOTOHMM OOpPa3ylOT OOLUTHI MEPBOTO IO-
psKa ¢ TUIUIONIHBIM HabopoMm xpomocoMm (44, XX) myTém muto3a. OOIUTHI
MEPBOTO MOPSIAKA 3aTEM MPOXOJAT MEPBOE U BTOPOE JIEJIEHUS CO3PEBAHUS, B pe-
3yJbTaTe MOJIyYaroTCs YEThIpe raryionIHble KIETKH (0/1Ha 3penas alleKeTKa 1
TPU NOJISIPHBIX TenbUa). Cnepmamozene3 — NUILUIOUIHBIN CIEPMATOTOHUM Jie-
JUTCS. IyTEM MUTO3a U 00pa3yeT CIiepMaTOIMTHI MepBoro nopsaka (44, XY).
OHu, B CBOIO ouepe/ib, ACNATCS MyTEM Meio3a U 00pa3yroT YeThIpe Tarion/I-
HbIE CIIEpMaTHAbI, KaX/1as U3 KOTOPBIX UMeeT Inbo oany X (22, X), nubo ogny
Y (22, Y) xpomocombl. CriepMaTh bl IPEBPAIIAIOTCS B MOJABMKHBIE CIIEPMAaTO-
30U/IbI.
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KoHTpoJibHBbIE BONIPOCHI.
1. Kakue yactu pa3inyaroT B ClIepMaToO30UIe?
2. Yto Takoe akpocoMa U KaKylo poJib OHa Urpaet?
3. Ilo xakuM mpu3HAKaM KIaCCUPUITUPYIOT SHIEKICTKH U KaKUe THUIIBI
SIMIIEKJIETOK BBIAEIISIOT?

4. B 4éM OTJIMYMS MEXY CIIEpMATOr€HE30M U OBOTEHE30M?

OCHOBHbBbIE TEPMUHBI.
. Akpocoma
. T'omoBka
. I'ameTtorenes
. JKenrouHpie BKIIIOUCHUS
. KoptukanbHbie rpanyibl
. Meiio3

. MuToxonapuanpHas Cimpaib

O 3 N L AW N

. OByms1ust

9. Cnepmarosouny
10. XKrytuk

11. Yexauk

12. leiika

13. Ilentpuonu
14. Sineknerka

2.2. OmioxoTBopeHue u o0pazoBanue 3urothbl. /[podiieHue.

JI7st OnI0A0TBOPEHUS AULIEKIETKH CIIEPMAaTO30M1aM MPUXOJUTCA aKTHB-
HO €€ MCKaTh. TsHKENBIN mepexoa yepe3 MaTKy K aMIilyje MaTOYHOW TpYyObI co
CKOPOCTBIO TIEPEABMKEHUS 3 MM B MUHYTY TpedyeT okoio 1-3 1. 13 200-300
MJIH CIIEPMATO30MA0B, MOIMABIIMX B 33JHUI CBOJ| BJarajviia BO BpeMs MOJOBO-
ro akta, ToJbKO 0koyio 300 qocTUraroT AliekiIeTku. B oTinmuue oT cnepmaro-
30MJI0B, KOTOPBIE MOTYT >KUTh B KEHCKHUX IOJOBBIX OpraHax 1o 4 aHeH, siiie-
KJIETKM JOJKHBI OBITh OIUIOJOTBOPEHBI B TeueHue 6-12 4 mocne oBy/sLuH, B
MIPOTHUBHOM CJIy4a€ OHH TMOHYT.

[Ipotiecc Omia0IO0TBOPEHUS] COCTOMT B OOBEAUHEHUU CHEPMUSL U siiflle-
KJIETKH M 00Opa30BaHMM Kauye€CTBEHHO HOBOMW KIIETKU — 3uz2omsl. Bo Bpems on-

104



JIOIOTBOPEHUST CIIEPMATO30M/]] TPOHU3BIBAET MPUKPEIVIEHHBIE SMUTEIUATBHBIC
KJIeTKkH (posumikyia (JiyducThii BeHel — corona radiata) u npo3paunyro 000104-
Ky (zona pellucida) mocpenctBom pepmeHTOB, comepkanuxcs B akpocome. Ta-
KOM TMPOIIECC OIJI0I0TBOPEHUS MOKHO pa3IeNuTh Ha TPH (as3bl:

- ¢haza 1. NpOHUKHOBEHUE CKBO3b JTYYUCTHIM BEHEII;

- ¢haza 2: pacTBOpeHUE MPO3pavYHON 000JIOUKH;

- ¢haza 3: cnusiHYE KJIETOUHBIX MEMOpaH SIMIEKJIETKU U CIIEPMATO30U 1A,

Bo BpeMs npoxoxaeHusi cnepMaTo30UA0M JTyYUCTOrO BEHIA M Mpo3pad-
HOM 00O0JIOYKM MPOUCXOJUT TaK Ha3bIBaeMas aKpOCOMHas peakiusa. Buauane
OHAa BKJIIOYAET BBICBOOOXKJIEHHE AKPOCOMHBIX (PEpPMEHTOB (THAIypOHHMIA3 U
MpoTeas) i pacceuBaHUs (POJUTUKYIISIPHBIX SIUTEIHAIBHBIX KIETOK. B TO
BpEMsI KaK CIIEpPMATO30MJ BXOJIUT B KOHTAKT C IIIMKOMPOTEUHAMH MPO3PAYHOU
30HBI, KOTOPBIE UMEIOT crienudrueckue MecTta (CalThl) CBSI3BIBAHMS CIIEPMATO-
30UJI0B, aKpOCOMasbHasi MeMOpaHa pacTBOPSIETCS U TaKUM 00pa3oM OCBOOOX-
NEHHBIE (PEpMEHTHI 00JIETYAlOT MPOXOXKJICHHUE CIIEpMATO30Muaa K SIMIEKIIETKE.
Knerounsie MeMOpaHbI SHIEKIETKH M CIIEPMATO30U/1a 3aT€M CIMBAIOTCA U CO-
IEPKUMOE CIIEpPMATO30MAa NPOHUKAET BHYTPh sWLEKIETKU. lIpum KoHTakTe
criepMaro3oujia ¢ SIUIEKIECTKOM 3alyCcKaeTcsl Tak Ha3biBaeMas KOPTUKaJIbHas
peakiusa. AKTUBUPYIOTCS crHenu@uyeckue MeMOpaHHbBIE PEIENnTOphl Ha MO-
BEPXHOCTH SIUIEKJIECTKH, JAOIIME HA4Yajl0 MNOTCHIUATY JCUCTBUS MO BCEH IO-
BEPXHOCTH KJIETOYHOW MeMmOpanbl. HaunHaeTcs menHast peaxius, IpuBOIsIast
K DK30IIMTO3Y (BBIOPOCY HApyKy) BHYTPHUIIUTOILIA3MATUUECKUX MYy3bIPHKOB U3
SUIEKJICTKH (KOPTUKAJIBHBIX TPaHy), COAEPKUMOE KOTOPBIX BBIXOAUT B IPO-
CTPAHCTBO MEXy KJICTOUYHONH MEMOpPAHOU SUIIEKICTKH U MPO3pavyHOi 000J10Y-
KO (TMEepUBETEINTIMHOBOE MPOCTPAHCTBO). DTa peakuus (M3BECTHas Kak OJIOK
MOJIUCIIEPMUM) TIPEAOTBpAIIACT TPOHUKHOBEHUE B SUIICKIETKY OoJjiee ueM O/I-
HOT'O criepMaro3ou. ['oj0BKa criepMaro3ouga, IPOHUKIIIETO K SUIEKIIeTKe, Ha-
OyxaeT m oOpaszyeT My>KCKoW mpoHykieyc. [IpakTH4ecKn OTHOBPEMEHHO C
ATUM SHMIEKJIETKa 3aBepIIaeT CBOE BTOPOE JACICHUE CO3pEeBaHMs (Melo3a) U 00-
pa3yeT KEHCKUM MPOHYKJIEYC M TpeThe MojsipHoe Tenblle. [lepBoe mosspHoe
TEJIbIE TaKXKe 3aBEpLIAeT BTOpoe JejeHue meio3a. Takum oOpazoM, B KOHIE
OOTreHe3a 00pa3yTCs KEHCKHUM MTPOHYKIICYC W TPH TOJIAPHBIE TEIbIIA, KaXK bl
13 KOTOPBIX COJEPKUT TaIlJIOWIHBIA HA0Op XpoMocoM. J[Ba TariOugHBIX MPO-
HyKJIeyca ¢ 23 MaTepUHCKUMHU U OTIIOBCKMMH XPOMOCOMAaMH CJIIMBAIOTCS B O/I-
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HY JUIUIOUHYIO KJIETKY, KOTOopas Ha3bIBaeTcs 3uzomoii. [IpumepHo uepes 30 9
MIOCJIE 3TOTO CJIEAYET NEPBOE MUTOTHUECKOE ACIICHUE, IPU KOTOPOM 00pa3yroT-
Csl AB€ JOUYEPHHE KIIETKH, KaKaas ¢ 46 xpomocomMaMH. 3aTEM KOJIUYECTBO KJIIe-
TOK MPOJ0KACT YBEIIMUYMBATHCS BIBOE MTyTEM MUTOTHUECKUX JICJICHU.

Ilpoxooicoenue uepez mamounyro mpyoy u opoéaenue. Ilocne omnomo-
TBOPEHHUS B aMIlyJie MaTKHU SIMIEKJIETKA ACIUTCA Ha NPOTSHKEHUU CBOEro 4-5-
JTHEBHOT'O MPOXO0XKACHUS 10 (aajionueBoil TpyOe K MaTKE U JIOCTUTaeT IMPOCBe-
Ta MaTKd TPUOJM3UTENIBHO Ha cTaguu 16 kieTok. OmmogoTBopEéHHAs silie-
KJIETKA TIEPEHOCUTCS 10 HAMNPABJICHUIO K MaTKE TOKOM >KHUIKOCTH M OMEHUEM
[0 HAIPaBJIECHUIO K MAaTKE PECHUYEK AMUTEIUAIIbHBIX KJIeToK. Ecnu uto-T0 1o-
MeELIaeT 3TOMY TPyOHOMY MEPEHOCY, MOJIOBAsI KJIETKA MOKET UMILIAaHTUPOBATh-
Csl B CIIM3UCTYIO0 000JI0UKY TPYOBI, YTO IPUBOIUT K MPYOHOU OepemeHHOCmU.
B sToM ciiydyae poct 3MOprHOHA MOXKET MPUBECTU Yepe3 KOPOTKUIN MPOMEKYTOK
BpeMeHH (6-9 Henenb) K pa3pbiBy TPyObl, COMPOBOKAAIOIIEMYCSI OOIIMPHBIM, B
OOJIBLIMHCTBE CJIy4YaeB ONACHBIM I XKU3HU KpoBOW3IMsHUEM. OTIUIOJ0TBO-
pEHHOE SN0, TOCTUTIIIEE MOJIOCTH KUBOTA, IPUBOJIUT K OPIOIIHOM TosiocTu. B
ATOM cllydae sIMIeKsieTka 0ObIYHO UMILIAHTUPYETCs B KapMane [[yriaca.

Paznenénubie kietku (OGiacTomMepnl), 0Opa3oBaHHBIE BO BpeMs IPOJIOJI-
KAIOLIErocsl JEJIeHUsl KIETOK, COCTaBIAIOT MOpPYay, KOTOpasl MPAKTUYECKU HE
Oompllie IO pa3MepaM, YeM OIIO0TBOpEHHAs sifriekeTka (puc. 89). Mopyna
MPOXOJIUT B MPOCBET MATKH, IJI€ PA3BUBACTCA B TEUECHHE JBYX IMOCIEYIOIINX
IHEH B Oaacmoyucmy, COCTOAILYI0O U3 HAPYKHOTO KJIETOYHOrO cios (mpo-
¢pobracma) 1 BHYTPEHHEHN KJIETOUHOU Macchl (ImoOpuodaacma). Pazputue 1o
CTaANM MOPYJIbI MPOUCXOTUT BHYTPU MPO3PAuyHON OO00JIOUKH; OJIacTOIHCTA
OOBIYHO BBIXOJUT M3 MPO3PAYyHON 000JOUKHM HA TATHIN JeHb. B 3TOT AeHb Ona-
CTOLIMCTa BHEIPSAETCA B 3HJIOMETPUM C MOMOIIBIO (PEpMEHTOB — Mpoliecc, Ha-
3BIBAIOIIUICS Hudayueil Wiu umnaaumayuei. B 1o Bpemsi kak 3MOpuodIact
MPOJIOJDKAET Pa3BUBATHCA B AMOPHOH, TpodoOaacT oOpa3yeT MIOAHYIO YacTh
JIALECHTHI.

3anamue Ne 2. Onnooomeopenue u oopazosanue 3uzomol. /I[poonenue.
esb 3aHATHA: U3YIUTH TPOLIECCHI OTUIOAOTBOPEHUS U IPOOIICHUS.
3anayu:

1. I/I3y‘II/ITB 9Tallbl OINIOAOTBOPCHUA.
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2. Hayunthcst onpenensiTh TUIBI APOOJICHHS Y Pa3IMYHBIX TO3BOHOYHBIX.

3. YMeTh 0OBSCHATH OTJIHYHS TPOOJIECHUS OT MUTOTHIECKOTO JCIICHHS.

O0opyaoBaHUe: MUKPOCKOI, HAOOP TOTOBBIX T'MCTOJIOTMYCCKUX TIperia-
paToB, TUCTOJOTUYECKUI aTiac.

Mukponpenapamul 013 uzyuyenus:
1. OnnoioTBOpEHKE STUIEKIETKH.
2. IlonHOE paBHOMEPHOE APOOIIEHUE.
3. [TonHOE HEpaBHOMEPHOE APOOIICHNUE.

Xoa paboThI:

1. M3yunts 3Tamsl mporiecca OIIoA0TBOPEHUS, UCTIOL3Ysl puc. 89, 90 u
91.

2. 3apucoBaTh CTaJuu Mpouecca 0Opa30BaHMs 3UTOThI, UCIOJIb3Ys PHUC.
89.

3. U3yuntsb TUIBI 1poOIEHUS 3UTOTHI, UCTIONIB3YS pHUC. 93 1 94.

4. 3apucoBaTh TUIBI APOOJICHUS U TIOJIIUCATh, Il KOO OHU XapaKTEPHBI.

5. M3yunTh noJ MUKPOCKOIIOM PA3JIMYHBIE TUIIBI IPOOIEHHUS.

Harasauelid MaTepua.

CcBOOOOHAA

; ONI00OMEOpeEHile  3U2oma 3120Ma 0eMmes
Atlyyexnemra

Ha 4 knemru

uutoTpochodnact

KENTOYHbIN MEeWOK
3nfgoaepma
3KTofepMa

aMHHOTHYeCKan
nonocte
- amHuobnacr

3UCOMAa 0emmes  3120ma Oentnca paspesmMopyiol
Ha 8 K1emox Ha 32 knemxiu
Puc. 89. Cxema npouecca o1i010TBOpeHUs 1 00Pa30BaHUS MOPYJIbI

JTanbl ONJI0A0TBOPEHUS
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Puc. 92. IIpounecc npOHMKHOBEHHS CIIEPMATO30MAA B AHLIEKJIETKY
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Puc. 94. Tunsl npodiennst

IIpumeuanue: 1 — momHOE paBHOMEpPHOE ApOOJICHHUE; 2 — TOJIHOE HEPaBHO-
MepHOe ApoOJieHne; 3 — MOJHOE MMOBEPXHOCTHOE ApoOJieHHe; 4 — TUCKOUIAITb-
HOE IpoOJICHHE.

KoHTpoJsbHbIEC BONIPOCHI.
1. HazoBute THmsI apo0aeHus 3uroThl. OT 4ero 3aBUCUT THUIT IPOOICHUS ?
2. B uém coctonT oTimune ApoOICHUS OT MUTOTHYIECKOTO JACICHUS COMa-
TUYECKUX KIETOK?
3. Kakue Tumbl 1po0sieHns XapaKTepHBI TS ITHII, MJISKOITUTAONTNX ?

OCHOBHbBIC TEPMUHBI.
1. bractomep
2. lpo6nenue
3. pobsienue monHoE
4. JIpoGaeHre HEMOJHOE
5. 3urora
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6. OmI040TBOPEHUE
7. 1IpoHyKJIeyC KEHCKUH
8. IIpoHyKIIeyC MY»X)CKOM

2.3. UMmi1anTanmsi, o0pazoBaHue 0J1acTyJ1 U racTpyJi.
BHe3apoabilieBbie OPraHbl.

[lepememiasice o QamionueBoil Tpyde B MaTKy, 3UroTa IpeTepreBacT
PSAZl IOCJIEIOBATEIbHBIX SIEPHBIX U KJIETOUHBIX JICJICHUI. DTOT MPOIEeCcC Ha3bI-
BaeTcs opoonenuem. [1pu qpoOIeHUN KIETKU IEISATCSA, HO HE YBEJIMUMUBAIOTCA B
pasMmepax, IMOCKOJIbKY OHU OCTAalOTCs B 30HE IMpo3pauyHor obOojouku. Ha sroi
CTaJIMU KJIETKU CTAHOBSITCS BCE MEJIbUE U MeJIbue. Spa JenasaTcsi MUTOTHYECKH.
[Tonyyaromuecst B pe3ynbrare IpoOJeHUsl KJIETKH Ha3bIBAIOTCA O1acmomepa-
mu. Yepez HEKOTOpPOE UYMCIO JACNIeHH OJacTomMepbl 00pa3yroT Imap ¢ IEH-
TpaJIbHOM TOJIOCTbIO — O1acmouens. Hapyscuwlit cnoii 61actoMepoB, Ha3bl-
BaeMbIil mpoghoonracmom, B onHoMm ciydae auddepeHupyerca, oo0pasys
BHYMPEHHIOI0 K1emOYHYI0 maccy. ITa CTalus Pa3BUTHS, TOCTUTaeMasl CIyCTs
4-5 nHeW noclie OII0J0TBOPEHUS, Ha3bIBACTCS O1ACMOUUCHOIL.

[TonaB B MaTKy, OiacTolucTa B T€YEHUE BYX AHEH ocTa€Tcs B €€ moJoc-
TH; 32 3TO BpeMs Mpo3payHas 000J0YKa MOCTENEHHO MCYE3aeT, YTO NAET BO3-
MOXKHOCTB KJIeTKaM Tpodo0biacta (oT rped. trophé — mutanue) BCTYNUTh B KOH-
TaKkT ¢ KJeTkamu 3HaoMeTpus. [lomydas nmurarenbHble BEIIECTBA U3 SHIOMET-
pusi, KIeTKH Tpodobiiacta pa3MHOKAIOTCS, M HAa 6-9 IeHb MOCE OTUIO0TBOPE-
HUSI 0JIACTOIMCTA MOJTHOCTBIO TIOTPYXKAETCSI B SHJIOMETPUM. ITOT MpoIecc Ha-
3bIBaeTCA umniaanmayuei (puc. 96).

Knerku tpodobnacta qudepeHnpyoTcss Ha BHYTPEHHUNA U HAPYKHBIH
cnon. HapyXHbIN CIION, Ha3bIBa€MBI XOpUOHOM, 00pa3yeT GOPCUHKU MPO-
¢hobracma — nanplEBUIHBIE OTPOCTKH, BPACTAIONINE B IHIOMETPUNA. YUaCTKU
SHIOMETPHUS MEXKIY 3TUMHU BOPCHHKaMU (OPMHUPYIOT COOOIIAIOITUECS MEXKITY
co0O0M MOJIOCTH — JIAKYHBL, YTO TIPUAAET ITOU 0OJACTH SHIOMETPHS CXOJICTBO C
ryokoii. [lox meiicTBueM rUaPOIUTHYECKUX (PEPMEHTOB, BBIACISIEMBIX TPOhOO-
JIACTOM, apTepHalIbHbIE U BEHO3HBIE COCY/IbI IHAOMETPHUS Pa3phIBAIOTCS, U BBbI-
TeKarollasi W3 HUX KPOBb 3alOJIHAET JakyHbl. Ha paHHUX cTamusx pa3BUTHUS
0J1acTOIMCTHI OOMEH MUTATEILHBIMU BEIIECTBAMU, KUCIOPOJIOM M KOHEYHBIMH
MPOAYKTaMH MeTa0oM3Ma MEXIy KIETKaMu OJaCTOIMCTHI U MAaTEPUHCKOM
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KPOBBIO MTPOUCXOAUT YEPE3 XOPUOHUUYECKHE BOPCUHKH Tpodobiacta. Ha Gonee
MO3IHUX CTAAUSX Pa3BUTHS ATy QYHKIMIO IPUHUMAET Ha ceOsl IJIalleHTa.

Bo énympennei knemounoit macce nosiBISIFOTCS JBE MOJIOCTH, U KIIETKH,
BBICTHJIAIOIIUE ATH MOJIOCTHU, AIOT HA4YaJIo enié AByM 000JI0UKaM — AMHUOHY U
HCETIMOUHOMY MEUIKY .

AMHUOH MOpeACTaBseT cOO0M TOHKYHO 00OJIOYKY, KOTOpasi MPUKPHIBAET
AMOPHOH KaK 30HTUKOM M HECET 3auuTHble (QyHKiuu. [IpocTpaHcTBO MEXITy
aMHUOHOM U 3MOPHUOHOM — AMHUOMUYECKAA NOJIOCHIb — 3ATIOJTHEHO AMHUO-
MuUYecKoul HcudKoCmuio, BbIJIEIAEMON KIETKaMu amMmHUOHA. [1o Mmepe yBennue-
HUS pa3MePOB 3MOPHOHA aMHHOH Pa3pacTaeTcs, TAK YTO OH MOCTOSIHHO OCTAaET-
CA MPUXKATBIM K CTEHKE MAaTKH, MPOTUBOIIOJOXKHOW 3apOJIbIly. AMHHOTHYE-
CKasl JKUJIKOCTh MOJJEPKUBAET IMOPHUOH M 3alllUIIAET €r0 OT MEXaHWYECKHUX
MTOBPEXKIACHUMN.

VY d4enoBeka KEITOUHBIM MEIIOK HE BBIMOJHSET KaKUX-TUOO BaKHBIX
GyHKIUN, OTHAKO Y PENTWINM U NTUI] OH UTPAET BAXKHYIO POJib, MOTJIONIAS U3
000COOJIEHHOTO YKEJITKA MUTATEIbHbIC BEIIECTBA U MEPEHOCS UX B KHUIIIKY pas-
BUBAIOILIETOCS 3apOIbIIIA.

KileTkn BHyTpEeHHEW KIIETOYHOM MAaccChl, JIEKAIIEH MEXAY PAHHUM aM-
HUOHOM M KEJITOYHBIM MEIIKOM, 00pa3yloT CTPYKTYpPY, Ha3bIBAEMYIO 3ApOObl-
uieebiM OUCKOM; UMEHHO 3Ta CTPYKTypa AAa€T HA4YaJl0 COOCTBEHHO 3apOJbIIY.
Krnetku storo aucka auddepeHuupyoTcs Ha OJHON U3 paHHUX CTagui (Koraa
TUaMeTp JUCKa HE JOCTUTaeT M 2 MM) M 00pa3yloT OJWH Hapy>XHBIM U OJUH
BHYTPEHHUH CJIOU — IKmooepmy U Inmoodepmy. Ha Oonee mo3gHel craauu
dbopmupyeTcs me3odepma, v STU TPHU 3apOABIIIEBHIX JIMCTKA JAIOT HAYAJI0 BCEM
TKaHsIM pa3BUBAIOLIETOCS IoAa. Pa3zButue 3TnX TPEX 3apOJBILIEBBIX JUCTKOB
Ha3bIBAIOT cacmpyaayue, U poucxoaut oHa ciycta 10-11 nHeit mocne omno-
NOTBOpEHUs. Pa3BUTHE rOJOBHOTO M CIIMHHOTO MO3Ta HAYMHAETCS HA TPEThEH
HeJIeNIe U3 HepeHOoUl mpyoKu, 00pa3yIomIeHCs U3 SKTOICPMBI.

Buauane TpyOka umeeT BUJ jKeJI00Ka, HO TIOCTEMEHHO Kpasi 3TOTr0 Keno0-
Ka BCE OOJIbIle MPUIIOJHUMAIOTCS U 3aru0aroTcsi BHYTPb, TTOKa HE COUTYTCS
MOJIHOCTBIO, 00pa3ys Moyylo TpyOKy CO B3IyTHEM Ha OAHOM KoHIE. M3 3Toro
B3/IyTHsI pa3BUBAECTCS NIEPBBIM OPraH — rOJIOBHOM MO3T.

Ha panHmMX cTaamsix 3apoAbIIIEBOTO Pa3BUTH OOMEH MEXIy SMOPHOHOM
YU MaT€PUHCKUM OPraHU3MOM IMPOUCXOJIUT Yepe3 BOPCUHKHU Tpodobdiacra, o1-
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HAKO JIOBOJILHO CKOPO M3 3aJHEH KUIIKW 3apojiblllia pa3BUBAECTCS 4YETBEpTas
o0oo0uka — aananmouc. XOpUOH, aMHUOH, JKEJITOUYHBIA MEIIOK U aJUIaHTOMC
Ha3bIBAIOT 6HE3APOOLIULEBHIMU 00010YKAMU. ATUTAHTOUC PACTET B HAPYKHOM
HaIpaBJIeHUH, MOKa HE MPUJET B COMPUKOCHOBEHUHU C XOPUOHOM, 00pasys 0o-
raTyl0 KPOBEHOCHBIMHU COCYJIaMH CTPYKTYPY — XOPUOAINAHMOUC, KOTOPBIN
y4acTByeT B (()OPMUPOBAHUU HJIauermsl — Oprana, 0osuee 3pPeKTuBHO OCyIile-
CTBJISIFOILIETO OOMEH MEXy 3MOPUOHOM U MAaTEPUHCKUM OPTaHU3MOM.

Cmpoenue nnayenmsl. 3penasi IOJTHOCTHIO cPOPMUPOBAHHAA IJIALICHTA,
uMmeeT GpopMmy aucka ¢ guaMmerpom okojo 18 cm. Ona Becut ot 450 10 500 r u
uMeer Gpopmy MmiIockor yamu. OCHOBaHME 4Yalid 0Opa30BaHO CIM3HCTONU 000-
JIOYKOM MaTKu (OCHOBHOM OTMajaroiei 000JI04KO), BEpXHSIA YaCTh — YaCTIMHU
TpodobnacTa mioaa (XOpHOHHYECKUH TUCK). OT XOPHOHWYECKOTO IMCKA BHI-
CTynaroT okosio 15-20 monek mianeHTsl (KUCTe BOPCHHOK XOPHOHA), OTIEIb-
HBIX CTPYKTYp, OOpa30BaHHBIX BOPCHMHKAMM, Pa3BETBIAIOIIMMUCS HAMOJ00UE
JEPEBHEB U3 TOW YaCTH IUIALIEHTHI, KOTOpas 3al0JIHEHAa KpOoBbio MaTtepu. KpoBb
MaTepu TEUET YEpe3 CIUPAIbHBIE APTEPUOIIBI B MEKBOPCUHYATOE MPOCTPAHCT-
BO, KOTOPOE€ MOJIHOCTBIO PA3AEIICHO IUIALICHTAPHBIMU IEeperopoaxkamu. Mex-
BOPCUHYATOE MPOCTPAHCTBO MATEPUHCKON YACTHU IJIAUEHTHI COJAEPKHUT OKOJIO
150 mn kpoBH, KOoTOpasg MeHsiercsa 3-4 paza B MUHYTY. [lnaneHTtapHbie BOpPCUH-
KU TIOKPBITHI AMUTEIMEM U COAEPKAT BHYTPU CBOEH COCNMHUTEIBLHOW TKaHU
cocynbl mwoaa. [loaHas moBEpXHOCTh BOPCHMHOK MAaT€PUHCKOW YaCTH TIAlEHThI
coctasisier 8-14 m°. TlepeHoc BEIIECTB M Ta30B MEXIy KPOBBIO IIOJA U MaTe-
pH JIOJKEH MPOXOJUTH Yepe3 SMUTETUN U COETUHUTENIbHYIO TKaHb BOPCUHOK U
CTEHKY IJ10/1a (naayenmapuslil 0apvep). Kak npaBuio, KpOBb MaTepu U ILI0/A
He cMemmnBaercs. [lnanenTa oTAensieTcs OT CTEHKH MaTKU MOCJE POXKACHUS, U
cama «poxpaaercs» (mocnen). IIpu ocMoTpe MaTepUHCKOW YacTH TUIAIlEHTHI
MOXHO yBUJIETh 15-20 HEOOIBITUX BO3BBIIMICHUMN, TOJEK, MOKPBHITHIX TOHKUM
CJIOEM OCHOBHOM OTHajarorieii 00ooukn. XKemoOku Mex Iy J10apKaMu 00paso-
BaHBbI IUIAIICHTAPHBIMU IEPETOPOIKAMH.

Kpome TpaHcmopTa BellecTB M Ta30B IUIAllEHTa 00eCleurnBaeT CTaOUIb-
HYI0 OEpEMEHHOCTb, MepeHuMasi padoTy runodusy U ssIMYHUKA: 00pa3yeT Baxk-
HbI€ TOPMOHBI, TAKME KaK 3CTPOrEHbI, IPOreCTEPOH U XOPUOHUYECKUN TOHAI0-
TPONUH (IJIALIEHTapPHBIE TOPMOHBI).
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[Tocyie HachIllEHUs KUCIOPOJOM B IUIALIEHTE KPOBb IUIOJAA JOCTUIAET
IUIOJIA TI0 €IMHCTBEHHOW IYIIOYHOM BEHE. begHas KuCIopoaoM KpPOBb BO3Bpa-
LIAETCA K IUIALEHTE MO ABYM MYNOYHBIM apTtepusaM. [lyrodnsie aprepun U BeHa
IPOXOMAST MO CTYACHUCTOM 000JIOUKE W3 COCIUHUTEIHLHON TKaHU, MYyHnOGUHeE,

TOIIIMHOM okoy0 1,5 cM 1 10 1 M JIMHO1A.

3anamue Ne 3. Hmnnanmauus, oopazoseanue onacmyn u 2acmpyn. Bue-
3apooviuiesnle 0P2anbl.

eab 3aHATHSA: U3YyYUTH MPOIECCHl 00pa30BaHUs OJIACTYIIBI U TacTpy-
JSIMK; 00pa30BaHKUe U CTPYKTYPY BHE3aPOIbIIIECBBIX OPTaHOB.

3agaum:

1. HayuuTtbcs onpenensiTh TUIIBI OJacTyII.

2. Hayuntbcst 0OBSICHATH MEXaHU3MBI TACTPYJIISIIUU.

3. Hayuuthcst paznuyaTh TUIIBI TACTPYJIALIMH.

4. 3HaThb B3aMMOOTHOILIEHUS MEXIY 3MOPHOHOM M BHE3aPOJIbIIIEBBIMU
OpraHamu.

OO0opynoBaHue: MUKPOCKOT, HAOOP FOTOBBIX TMCTOJOTMYSCKHUX IMpera-

paToB, TUCTOJIOTUYECKUH aTJiIac.

Muxkponpenapamul 013 uzyvyenus:
1. bnactymna Mopckoro exa.
2. bnacryna am¢puodumu.
3. lNactpyna am¢pudumn.
4. ITnanenra.
5. XopHoH.
6. AMHUOH.

Xoxa padoThI:
1. U3y4uuTh pa3nudHbIe TUIIBI 00pa30BaHMs OJaCTyIL.
2. 3apucoBarh THIBI OJACTYJI M MOANUCATH, JUIsl KOTO OHU XapaKTEePHBI,
UCIIO0JIb3Y4 puc. 95.

3. M3yuuTh npoliecc UMIUIAHTAMM M 3apHCOBATh €r0 CXEMY, HUCIOIb3YS
puc. 96 u 97.
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4. 3apucoBaTh OCHOBHBIE THUIIbI FACTPYJISILIMKA M TOANKCATD, U1l KOTO OHU
XapaKTEePHBI, UCIIOJB3Ys puUC. 98.

5. U3yunthb cTpoeHne u GyHKIUU BHE3aPOABIIIEBBIX OPTaHOB.

6. PaccMoTpeTh 101 MUKPOCKOIIOM BHE3aPObILLIEBbIE OPTraHbI.

7. 3apucoBaTh U MOAMNKUCATh BCE BHE3APOBIILIEBbIE OPTaHBI.

Harasaubid MaTepuaJl.

Puc. 95. Tunsi 6aacry.r.
IIpumeuanue: 1 — mopyna; 2 — nenobnacryna; 3 — amdubnacryna; 4 — auc-
koOjacrtyna; 5 — creppobnactyina; 6 — mepubaacTyna; 7 — miaKyJa.

- 4 > g

Puc. 96. IIpouecc uMmiianTanuu.
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IIpumeyanue Kk puc. 96: 0OBIYHO 3apPOJBIII BHEIPSETCS B Ty 4acTh IO-
JIOCTU MAaTKH, KOTOPAsk HAXOJAUTCS OKOJIO €€ nHa. B 3T0 BpeMsi, MpUMEPHO HA 5-
6-1 IeHb mocie OBYJISIIINK, YHAOMETPUNA HAXOAUTCS B MIUKE CEKPETOPHOU (pa3kbl.
Becy mocnenyrommii nepuoa OEpeMEHHOCTH OH HA3bIBACTCS omnadarouiei
0007104K0ll MaGmMKU, TaK KaK 1Mocliie poJ0B OHA OTHAJAET KAK YACTh IUIALICHTHI.

TpodobracT, UMITAHTUPOBAHHBIN B CIM3UCTYIO 000JOYKH MaTKH, oOpa-
3yeT BOPCUHKHU (BOPCHHKHU XOPHOHA WJIM XOPHUOH), KOTOPhIE CHAauaja coJaepkar
B OCHOBHOM COEAMHUTENBHYIO TKaHb, a O3HEE — KPOBEHOCHBIE COCY/IbI II0AA
(nnoonas wacmo nnayenmot). BMecTe ¢ 4aCThIO CITU3UCTOW OOOJOYKU MATKH
(Mamepunckas wacms naayenmost) OHU 00PA3YIOT JUCKOUAATBHYIO TUIAIICHTY
(merckoe mecto). IlymoBuHA COEMUHSAET PAaCTyIIUi SMOPHOH C 3TUM OpPraHOM,
KOTOPBIN €ro MUTAET U OCYIIECTBISIET 0OMEH Ta3aMU U BEIIECTBAMU MEXKIy Ma-
TEPUHCKUM M SMOPHOHATBHBIM KPOBOTOKAMH.

Puc. 97. UMnuianTanus moJx MUKpPOCKOIIOM.
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B. MMmurpaims (BriceneHse) T. Denamimams (paccioeHne, pacierieHue)

Puc. 98. Tunbl racrpyasiuum.

KoHTpoJibHBIC BONIPOCHI.

1. Kakue yactu BeIACISIOT B Ojactyse?

2. Yto Takoe Oiactysa M KaKue TUIbI 0JacTyJT BBIACISIIOT?

3. Uro Takoe racTpymsius?

4. Kakoll TUIl racTpyssiiuu XapaKTepeH AJis MIECKOMUTAOIINX ?

5. Kakue yactu paznuyaroT B miareHre?

6. U3 xakux cTpyktyp GOpMHUPYETCS aMHHMOH, QJJTAHTOUC U >KEITOYHBIN
MEILIOK Yy YelIoBeKa?

OCHOBHBIE TEPMUHBI.
. bnacryna
. l'actpyna
. Factpynsauus
. Jlemamunanus
. uckobnacryna
. UmMmurpanus
. UMmmnanranus
. UaBarnnamus

O 00 1 N L &~ W N —

. Meszonepma
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10. Mopya

11. OkTonepma
12. DHTONEpMa
13. Dnubonms

2.4. IMOpuoOHA/ILHOE Pa3BUTHE YeJI0BEKA.

C Hauvanma 3-ro Mecsiia O€pEMEHHOCTH 3apOJIbIII HAa3bIBACTCS ILUIOJOM.
Pa3Butre miona BkiIo4aeT pocT U AudpepeHnunano cucTeM opraioB. Poct
npoucxoauT ckaukamu. Jlo 26-i1 Henenu 6epeMEeHHOCTH CKOPOCTh (PU3UYECKO-
ro pocTta HU3Kas, 3aTeM oHa pacTeT. [locne 27-i1 Henenu cieayer nepuo] Mak-
CUMAJIBHOTO POCTA, MPOJOJDKAKIIMKCS A0 37-1 HEAenu. 3a 3TO BpEMSI aMHHO-
TUYECKAasl MOJIOCTh TaKKe JOCTUIaeT OKOHYATEIBHOTO pa3Mepa.

B navane 3-ro Mecsiia rojioBa 3aHUMAeT OKOJIO OJIHOM BTOPOH pa3zmMepoB
TeJa, Ha MSTOM MECAILIE — OJHY TPETh U MIPU POKICHUU — OJIHY YETBEPTh.

C nepBoro mecsiia 6epeMeHHOCTH 0 POKJICHUS JUIMHA TeJla YBEJIUYHUBa-
ercsa npuMepHo B 50 pa3, B TO BpeMsl Kak Bec Bo3pacraeT npuMepHo B 1000 pas.
[Tocne poxkaeHUs 10 3aBEPIICHHS POCTa JJIMHA TEJa YBEIUYUBAECTCS TOJBKO
MPUMEPHO B 3,5 pa3a, B TO BpeMsl KaK Bec TyJioBHIIA — B 20 pas.

3anamue Ne 4. Imopuonanvroe pazeumue 4enosexa.

eab 3aHATHA: n3yueHrne 0COOCHHOCTEH YMOpHOTeHe3a YeloBeKa.

3anavu:

1. Hayuutbces onpeaensTh o4 MUKPOCKOTIOM CTaIMM Pa3BUTHUS 3apO/ibl-
mia.

2. HayuuTtbcsi onpenenarTh pa3BUBAIOIINECS BHYTPEHHUE OpPraHbl U CHC-
TEMBI 3apO/IbIIIIA.

3. YMeTh XapakTepu30BaTh 0COOCHHOCTH YMOPHOHAIBLHOTO Pa3BUTHS Ye-
JIOBEKa.

O0opynoBaHue: MUKPOCKOT, HAOOP TOTOBBIX TMCTOJIOTHYSCKUX TIperia-

paToB, TUCTOJIOTUYECKUH aTJiiac.

Mukponpenapambt 014 uzyuyeHus:
1. Comutsl, XOpaa ¥ HEpBHas TPyOKa.
2. 3apojpIi Kypulibl 16 yacoB MHKyOauu.
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3. 3apojpii Kypulibl 36 4acOB MHKYOAIuu.
4. 3apoapi Kypuilbl 40 yacoB MHKYOaLUH.
5. 3apoabIll KPBICHI.
Xoa padoThI:
1. U3yunTh OCHOBHBIE CTaANK SMOPHOHAIBHOTO Pa3BUTHS YETIOBEKA.
2. PaccMOTpeTh MOJI MUKPOCKOTIOM CTaIMU Pa3BUTHUS 3apO/IbIIIA.

3. 3apucoBaTh B TETPaAb U MOANNCATH OCHOBHBIEC CTAUN PA3BUTHUS 3apO-
Ibla, ucnotib3ys puc. 99, 100, 101, 102, 103, 104, 105, 106, 107 u 108.

Harasiaupid MaTepua.

Puc. 99. 3apoabim yenoBeka 22 aHA.

CdopmupoBanace HepBHass TpyOka. CepbIM IBETOM — OyAyIIMil TOJOBHOM
MO3T.
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Puc. 100. 3apoabi yenoBexka 24 THA.
KpacHpiM 1BETOM MOKa3aH — 3a4aTOK CepALa.

Puc. 101. 3apoabi yenoBeka 4-s1 HegeJIs.

Bugno cepame — téMuas obiacTh B cepeauHe 3apoisimia. dopMupyrorcs 3a-
YaTKW BEPXHUX KOHEYHOCTEW. €T 3aKknagka 3a4aTKoB TJ1a3 U YIICH.
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Puc. 102. 3apoapiin yenoBeKka 6-s1 HexeJIs.

CdopmupoBanuch Tpu MO3TOBBIX IMy3bIpsi. Pa3BuBatoTCs nmpeArieubsi U KUCTH.
Pa3BuBaeTcs HUKHUE KOHEYHOCTH. [losIBIIsIeTCSl mUrMeHTanus riasa.

-~
- —

Puc. 103. I1;101 yesioBeKka 8-1 Heme .
BepxHue u HWKHHE KOHEUHOCTH chopMHUpOBaIuCh. JluieBas 4dacth depena
CTAHOBHTCS XapaKTEPHOM JIJIs1 YEIOBEKa.
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Puc. 104. I1nox yenoBeka 10-9 Hexes.

Puc. 105. Ilnox yenoBeka 15-9 Hexess.
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Puc. 106. I1;1ox yestoBeka 18-9 Hemess.

Puc. 107. I1l1oa yesioBeka 32-9 HeaeJ s
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Puc. 108. Il;1ox yestoBeka 38-9 Hexess.

KoHnTpoJbHBIEC BONIPOCHI.
1. Yto Takoe KpUTUYECKHUE MTEPUOJIbI B PA3BUTUHU 3apoibla’?
2. Kakne BHE3apobIIIeBbIC OpraHbl (POPMUPYIOTCS y YeloBeKa?
3. Kak ocymiecTBisieTcsi CBA3b 3apOJbIIIa YeJIOBeKa C MaTePUHCKUM Op-
TaHU3MOM Ha Pa3IMYHBIX dTarax dMOPUOHATHLHOTO PA3BUTHSI?

OCHOBHBIC TEPMHHBI.
. AMHHOH
. Annanrouc
. bmactomep
. /KenTtouHsiii MEMOK
. HepBnas TpyOxa

1

2

3

4

5

6. [naenra
7. Ilyno4yHbIN KaHATHK
8. COMUTHI

9. Tpodobnact

10. Xopuon
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2.5. lonoaHuTEbHBIE MATEPUAIbI «HOX-TeHbI peryJasiTopbl pa3BUTUSA
KUBOTHBIX. HyKHBI 11 IMOpPHOHAM I'eHBI?»

BaxxHyt0 posib B 9BOJIIOLMH KMBOTHBIX UTPAIM U3MEHEHUS] CPABHUTEIIHHO
HEOOJIBILIOTO YUCJIA TEHOB — PETYJISITOPOB UHAMBUIYAIBHOTO Pa3BUTHUSA, OT KO-
TOPBIX 3aBUCUT IUJJaH CTPOEHUS OpraHu3Ma. [JaBHBIMH M3 3TUX T'€HOB-
perynstopoB siBiAroTcs HOX-rensl [MapkoB A., Haitmapk E., 2015]. Hampu-
Mep, peryisTopHbie HOX-TeHbl y 1po30¢uiibl pacroiaralorcsi B XpoMOCOME B
JOBOJIBHO CTPOTOM MOPSAKE, MPUOIU3UTEIBHO B TOM CaMOM, B KOTOPOM IpO-
UCXOIUT TU(PepeHIIMpPOBKa OCHOBHBIX YacTed Teia JBYCTOPOHHECUMMETPHUY-
HOTrO (OuaTepaibHOT0) KUBOTHOTO. CHauana y paHHEro 3MOpHOHA HAYHMHAIOT
paboTaTh T'eHbl, OTBEYAIOLIUE 32 CTPOECHUE OPraHOB Ha rOJIOBE, 3aTE€M Ha IpyaH,
3aT€M IeHbl HAUMHAIOT 0()OPMIISITH M XBOCTOBYIO YaCTh.

[Toxoskue renbl ObUIM HAWAEHBI Y MBIIIH U Yy YeJoBeka. J(axke y 3TUX BbI-
COKOOPTraHMW30BAHHBIX CYIIECTB OHU BBIMOJHSIOT Ty K€ padoTy: OTBEYAIOT 3a
NOPAIOK IMOPUOHATILHOTO Pa3BUTHSL.

HoX-renbl pacnosiaratloTcsi Ha OJHOM WJIM HECKOJBKUX (/10 YETHIPEX)
XpOMOcoMax, OOBIYHO TECHBIMH IpynnaMu (KjacTepaMu), BHYTPU KOTOPBIX CO-
XpaHsieTcss 0oJjiee WJIM MEHEE CTPOTHil MOPSAJOK: «TOJIOBHBIE» T'€Hbl BIIEPEIH,
«XBOCTOBBIE» — c3a]id. Y Oojiee NPUMHUTUBHBIX MPEACTaBUTENEH MHOTOKIIETOY-
HBIX, TakuX Kak rpeOHeBuku (Ctenophora) m xumednononoctasie (Cnidaria),
ATUX SMOPUOHAIIBHBIX PETYJISTOPHBIX T€HOB TOJBKO YETHIPE, a Y MIIEKOMUTAIO-
KX UX yxe 48.

CewmeiictBo HOX-renoB noapasnaensercs Ha 14 kiaccoB. Cunraercs, 4To
3Tu 14 KjlaccOB BO3HUKAIM MyTEM AYyMIMKAUUU (YIBOCHHS) OJHOTO WM He-
MHOTMX HCXOJIHBIX T'€HOB. «JlyOJIuKaTbl» 3aTeM MYTHPOBAIU M OOpeTaid HO-
Bbie QYHKIHUU. Y TPUMUTUBHBIX KHUIICYHOIIOJIOCTHBIX U TPEOHEBUKOB UMEETCS
Bcero 4 kiacca HOX-reHoB, y mpenmnosiaraeMoro o0ILero mnpejaka JByCTOPOH-
HE—CHUMMETPHUYHBIX KUBOTHBIX UX JOKHO OBLIO OBITH MO KpalHeu 8, y miie-
KOINUTAIOLINX MTPUCYTCTBYIOT Bce 14 kitaccos.

[Ipunuun pabotel Bcex HOX-reHOB onuHakoB. Bce oHU sBastOTCA
MPAHCKPUNYUOHHBIMU (pakmopamu (PETYISTOpaAMU TPAHCKPUIIIIMU) — HX
(YHKLHSI COCTOUT BO «BKJIFOUEHHM» WM «BBIKJIIIOUEHUN» APYTUX reHoB. B pe-
3yabTare paboThl HOX-pakTopoB 3amyckaeTcs Kackaj peakiuii, TpUBOIAIINN K

IIOABJICHHUIO B KJICTKC HY>KHBIX OEJIKOB.
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B Hacrosiee BpeMsi M3MEHWIUCHh MNPEJICTABICHUS 00 YHOPSIOYEHHOM
pacnosioxenun HoOX-reHoB B xpomocomax. Ha ocnHoBe pacmmudposku JJHK-
MOCJIeI0BaTeNIbHOCTEN HOX-Tr€HOB y MHOTUX TPYII KUBOTHBIX MTOKAa3aHO, YTO:

- Y WIJIOKOXUX TepBble Tpu HOX-reHa pacronaratorcst mpsiMo nepes mo-
cneqauM (14-m), a HAUMHAETCS KJIacTep C MATOTO IeHa;

- Y KpYIJIbIX 4epBell U 000J0YHMKOB HOX-TeHbl BOOOIIE HE 00pa3yroT
KJIACTEPOB U UX MOPSAOK HE COOJIFOIAETCS BOBCE. DTO TOBOPUT O TOM, YTO Ipa-
BUJIBHBIN TOPSIIOK IKCIpeccuu («BKIIOYEHUs») HOX-TeHOB B pa3jiM4HbIX Yac-
TAX SMOpHOHA HE 0053aTENbHO JIOJKEH COOTBETCTBOBATH MOPSIKY PACIOIOKE-
HUS 3TUX TE€HOB B XPOMOCOME.

Mexny Hox-renamu pacnosnoxens! yuactku JJHK, npexne cuntasmmecs
OeccMBICIIEHHBIMU. B 1eMCTBUTENbHOCTH, KaK 0Ka3aJoCh, C HUX CUUTBHIBAIOTCS
KOPOTKHE MOJIEKYbl perynsatopHbix PHK. Hekoropeie u3 HUX ycunuBaroT win
oCJIabJA0T 3Kcnpeccuto (padbory) camux HOX-reHOB, HEKOTOPhIE KOCBEHHO
BIIMSIOT Ha paOOTy APYTUX TPAHCKPUIIIIMOHHBIX (PAaKTOPOB. DKCIEPUMEHTAIBHO
rokasaHo, yto 3tu MUKpoPHK MoryT perynupoBars Kak cocenHUM, Tak U OT-
nanéuneiii Hox-ren [Lemons D., McGinnis W., 2006].

bnaronapsi 1egTelbHOCTU psiia KIFOUEBBIX T'€HOB — PETYISITOPOB pPa3BU-
TUA, B TOM uucie HOX-TeHOB MexAy AENAIIMMUCS KIETKaMU CKJIaJbIBAeTCs
CJIOKHAsi CUCTEMa B3aUMOOTHOIUEHUMN, KJIETKHM OOMEHMBAIOTCS CHUTHAJIAMH,
IPaJMECHTHl KOHLIEHTPALlUM PEryJATOPHBIX BEIIECTB 33aJal0T CUMMETPHUIO U
IJIaH CTPOCHMS Pa3BUBAIOIIETOCS OpPraHU3Ma, U Bce 3TU (AaKTOpbl BMECTE Ha-
MPABIIAOT MPOLIECC CAMOOPTaHU3ALNUH, CAMOCOOPKU CIIOKHOTO MHOTIOKJIETOY-
HOTO CYILECTBA U3 F€HETUYECKN UACHTUYHBIX (TO €CTh M3HAYAJIBHO OJMHAKOBO
«3aMporpaMMUpPOBAHHBIX») KIIeTOK [MapkoB A., Haitmapk E., 2015].

BaxHO MOMHHUTB, YTO T'€HOM pabOTaeT HE HA YpPOBHE OpraHu3Ma, a Ha
ypoBHe kieTku. [1o cyTu nena, oH peanbHO KOJUPYET JIMIb OMOXUMHIO U TO-
BEJICHUE OJHOU KJIETKU. Hukakou «mmporpaMmsel pa3BUTHUS OPraHU3Ma» B OILIO-
JOTBOPEHHOM SIMII€ HET: TaM €CTh IporpaMMma IOBEIEHUs KIIETKH, HE Oolee.
UTo Xe Kacaercsi «IpOorpaMMbl Pa3BUTHS», TO OHA CAMO3APOHCOAEMCA W3
B3aMMOJICUCTBUS JAEISIINXCS KIETOK YK€ BXOJIE CAMOTO Pa3BUTHSL.

Hyosicnol u amopuonam cenvr? Panaue 3tanbl OHTOIEHE3a, KaK MPaBUIIo,
UAYT BOOOIIE 0€3 y4acTus reHOB, IPU MOJHOCTHIO OTKIIFOUEHHOM T€HOME — BCE
reHbl MosyaT U Marpuudbsle PHK He npousBonsitcs [Mapkos A., 2015]. B pas-
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HBIX KJIETKaX SMOpPHOHA OJHU TE€HbI BKJIIOYAIOTCS, JPYTH€ BBIKIIOYAIOTCS B
CTPOTrOM MOCHEAOBATEIBHOCTH, OIPEACIISIEMO, B YAaCTHOCTH, XWMHUYECKUMH
CUTHaJIaMU, KOTOPIMU OOMEHHUBAIOTCSI MEXIY COOOUM KJIETKU U TKAHU 3apOJIbl-
mra. [{ns ynpaBieHus COOCTBEHHBIMU T€HAMHU 3apOJIbIIII UCIIOIb3YET MHOXKECT-
BO Pa3HbIX MEXAHU3MOB: 3TO U PETYJIALMUS TPAHCKPHUIIIUU (CUATHIBAHUS TE€HOB)
nipu oMoy Manbix PHK u ciennanbHbIX peryisiTopHbix 0einkoB — HOX.
3apoAbIll MEXIY TEM IMPETEPIICBACT CIOKHBIC MPEeBpaIleHUs. ANeKIeT-
Ka HAYMHAET JAPOOUTHCS, YHUCIO KJIETOK 3MOpHOHA pacTEéT B T€OMETPHUUECKOM
nporpeccun: 2, 4, 8, 16, 32... HakoHer; ¢popMupyercss 0JHOCIONHBIN IIap U3
KJIETOK — Onactyna. Kierku, Haxojsuuyecss Ha OJJHOM M3 IMOJOCOB OJacTyJibl,
MUTPUPYIOT BHYTpPb, J1aBas Hayajo BTOPOMY 3apOJIbIIICBOMY JIUCTKY (PHTOAEP-
M€), U3 KOTOPOM MO3KE€ pa30BLETCS KUIIEUHUK. Ha 3To# cTaguu IBYCIOMHBIN
3apOJBIII HA3bIBAECTCA racTpyor. TONBKO HA 3TOM ATane€ Yy MHOTUX KUBOTHBIX
HAUYMHAIOT HAKOHEIl BKJIFOYAThCS TE€HbI, YHACJIECIOBAHHBIE OT MaIlbl ¢ MaMoOu. Y
JIPYTUX ATO MPOUCXOAUT UYTh paHbIIE — HA cTaauu Onactyibl. Y Toapko miie-
KOMUTAIOIINE — CPYINNa, YHUKAJIbHAs BO MHOTMX OTHOIICHUSX, — BKIIOYAIOT
CBOU T€HBI €lIE paHblIe (HAIPUMEpP, MBIIIb 3TO JIENAET HA CTaAUU JIBYX Klie-
TOK). Jlpyras yHukaiabHas 0COOEHHOCTh MJIEKOMUTAIOIINX — MOIIIHOE Pa3BUTHE
«T€HOMHOTO WMIPUHTUHIa», MEXAHWU3Ma, MPU IMOMOIIH KOTOPOTO POJUTEIN
1[eJICHANPaBICHHO BIUSIOT Ha HACJIEACTBEHHBIE CBOMCTBA aMOpuoHa. Ponurenu
MOTYT OBITh 3aMHTEPECOBAHBI B TOM, YTOOBI «OTPEIAKTUPOBAHHBICY» WUMU TEHBI
3apoJipliia BKIKOYUIUCH 110 paHblie [MapkoB A., 2015].
Kak yoaémca smopuonst pazgusamuvca 0€3 6CAK0O20 «(2eHEeMU4ecKo20 KOH-
mpoaay» enjioms 00 cmaouu zacmpynot?

SinexneTka comepKut 0ombioe koaudectBo MaTpuudbix PHK, yHace-
JTIOBAHHBIX OT MaTtepuHCKoro opranusmMa. Otu MPHK cunthiBaroTcst ¢ Marepun-
CKMX T€HOB 3a0JarOBPEMEHHO, B TMPOIIECCE CO3PEBAHUS sIHIIEKIETKU. VIMEHHO
OHM 00€CTeunBaIOT CHHTE3 OETKOB, HEOOXOMAMMBIX JJISi PAaHHUX CTaauil OHTO-
reresa [Schier A.F., 2007]. B onpenenéunsiii MomeHT Marepunckue MPHK Ha-
YUHAIOT YHUUYTOXKATHCA. DTO MPOUCXOIUT KaK pa3 TOT/a, KOrja 3apoJiblll Ha-
yuHaeT caM npous3BoauTh MPHK, To ecTh BKIItO4aeT CBOM reHbl. ITOT JOBOJIb-
HO OBICTpBIN Mpoliecc 3aMeHbl 3apoasbiiieM matepunckux MPHK Ha cBou co0-
CTBEHHBIC Ha3bIBaeTcs maternal-zigotic transition (MZT).
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Uro neumxer mpoueccom MZT? IlpeanonaratoT Tpu BO3MOKHBIX MeXa-
Hu3Ma [MapkoB A., 2015; Schier A.F., 2007].

1. ITo mepe pocTta yKcia KIETOK, U3 KOTOPBIX COCTOUT 3apO/IbIll, HAYNHA-
€T CKa3bIBaThCSl HEXBATKa TE€X BEIIECTB, KOTOPHIE HE IMO3BOJISIOT FE€HAM 3apo-
IbIIIA BKIIOYUTECA. PaHHME cTaanu sMOprUoreHe3a )KMBOTHBIX HE CIIy4ailHO Ha-
3BIBAIOT <«JIPOOJICHUEM): 3UTOTa UMEHHO JAPOOUTCS, KIETKU MOCJE KaXJA0ro Jie-
JICHUSI CTAHOBSITCSI BCE MeJIbUe, MOCKOJIbKY MEX]1y KIETOUHBIMU JCICHUSIMU OT-
CYTCTBYET cTaausi pocta KieTku. OO0miee KOJIUYECTBO IUTOIUIa3Mbl HE PacTET,
TOTJIa KaK KOJMYECTBO KIIETOYHBIX SAEP, a, clenoBarenbHo, u JJHK, yBennuu-
BACTCA B TEOMETPUYECKON NPOTrpeccur. ECiu npearonoxkuTh, 4YTo SULIEKIETKA
3apaHee 3amnaciach KakKUMHU-TO UHTMOUTOPAMH TPAHCKPUIIUU, TO KOJIUYECTBO
ATUX UHTUOUTOPOB, MPUXOISIIINXCA HA KAXAYIO KIETKY, B XOJI€ IeJICHUS 3UrO-
Thl JOJKHO YObIBaThb. B pe3ynbrare oHHM y>ke HE MOTYT CAEpP>KHUBATh TPaHC-
KPUIIHUIO.

2. B 3urore u3HavajibHO UMEET MECTO IIeJICHAINIPABICHHOE OJIOKUPOBAHUE
HEKOTOPBIX KIFOUEBBIX T€HOB, pa00Ta KOTOPBIX HHULIUUPYET TPAHCKPHUTIIIUIO.

3. Cama mo cebe ObIcTpas yepeaa KIECTOYHBIX JEJICHUH MOXKET MEIIaTh
TpaHCKpunuuu. Beap KaxaoMmy AENCHUIO JOJDKHO MPEIIeCTBOBATh yABOCHUE
JHK (permukanus). B xone apoOiaeHus periukanus 10JKHA TPOUCXOAUTH 110
CyTH JieJla HenmpepbIBHO. M3BECTHO, UTO pEIUIMKALIMS MOXET MEIaTh TpaHC-
KPUIIIMH, & BO BPEMs KJIETOYHOTO JieJieHHs (MUTO3a) MOTYT MPOUCXOJIUTH 00-
pbIB U yHHuTOXkeHHe Tex MPHK, cuHTe3 KOTOpBIX elI€ He 3aKOHYMICS. Y MIle-
KOMUTAIOIINX POOJICHUE MPOTEKAET CPAaBHUTEIBHO MEIJICHHO, BO3MOXHO ATUM
1 OOBSCHSIETCS paHHEE BKIIOUCHHE TEHOB 3apO/IbIIIA.

OpHako MepeyuciIeHHbIE MEXaHU3Mbl HE MOTYT OOBSICHUTH, MTOYEMY M-
OpHOHAJIbHBIE T€HBI BKJIFOYAIOTCSI HE BCE CPa3y, a MOCTENEHHO, B CTPOro OIpe-
JIEJIEHHOM TOPSIAKE.

BropbeiM BaxkHbiM acriekToM MZT sBisieTcsi YyHUUTOKEHHE MAaTEPUHCKUX
MPHK. Okazanock, uto marepunckue MPHK momeuensl ocoboll mocnenoBa-
TEJILHOCThIO HYKJICOTUJIOB, PACIIOJIOKEHHON Ha HETPAHCIUPYEMOM (TO €CTh He
KOJIMPYIOIIEeM OeJIOK) «XBOCTHUKE» A3THUX MoyieKya. Cpeau mepBbIX T'€HOB, KOTO-
pbie SMOpHOH BKJIIOYaeT B mpoitecce MZT, HaxoasaTcs TeHbI 0COObIX OEIKOB U
MasieHbkux PHK, koTOpble pacro3HarT 3Ty MOCIeI0BaTEIbHOCTh, MPUKPEII-
JISIFOTCSL K HEW ¥ TeM CaMbIM WHULIMUPYIOT YHUUYTOXKeHnEe MaTepuHckux MPHK.
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JIo MOJIHOTO MOHUMAaHUSI MOJIEKYJISIPHBIX MEXaHU3MOB 3MOPHOHAIBHOTO
pa3Butus eulé nanexo. Korma ocHOBHbIE MEXaHU3MbI TEHHOU PETYIISIUU B XOJIE
paHHEro OHTOreHe3a OyayT pacmuM(poBaHbl, OMOJOTU CMOTYT 3aHATHCS Cle-
AYIOIIMMHU NPUHUUIIMAIBHBIMUA BOPOCAMU: 3a4€M BCE ATO HA/O U MOYEMY KH-
BOTHBIEC HE JOBEPSIOT CBOEMY T'€HOMY KOHTPOJIb HaJl PAHHUMH CTAUAMH pa3-
BUTHS, & IOTOM B KaKO-TO MOMEHT BIPYT «IEPEKITIOYAIOTCSI» ¢ MAaTEPUHCKHUX
MPHK Ha cBou coOcTBEHHBIE?
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TECT JJIsI IPOBEPKH OCTATOUYHBIX 3HAHUM MO
HUTOJOI'MHU

1. Beaku, npegHaZHAYeHHbIE I COOCTBEHHBIX HYKI KJETKH, CHHTE3HU-
pyrwt. BepHo Bce, Kpome...

A) cBOOOHBIE ITUTOIIIA3MATHYECKUE PUOOCOMBI

b) MutroxonipuaibHbie puOOCOMBI

B) cB0OO1HBIE TOTUPUOOCOMBI

') nonupuOocomMbl rpaHyIIPHOM HAOIIIA3MATHYECKON CeTH

J1) mu30combl

2. I AiepHOM IUVIACTHHKH XapPaKTEePHO BCE, KPOME...

A) oTaenser BHyTPEHHIOK SAEPHYI0 MEMOpPaHy OT COEPKUMOTO sipa

b) cocTout u3 6e1KOB MPOMEKYTOUHBIX (PUITAMEHTOB — JJAMHUHOB

B) yuacTByeT B cuHTE3€ O€JIKOB, NOCTyNAIOUINX B IEPUHYKIICAPHbIE IUCTEPHbI
I') popmupyert nepruHykiI€apHbIii XpoMaTHH

J1) ydacTByeT B OpraHu3aliu SAEpHOA 000JI0UKH

3. B pynknun komiuiekca I'oibaxku He BXOIMT...

A) copTHpoBKa O€IKOB MO Pa3INYHbIM TPAHCIOPTHBIM ITy3bIpbKaM
b) rmuko3unupoBanue 6€IKOB

B) peyrunuzanus MeMOpaH CEKpETOPHBIX TPaHyJI MOCIE SK301UTO3a
') ynakoBka CEKpeTOpHOro NpOayKTa

J1) cuHTE3 CTEPOUIHBIX TOPMOHOB

4. YTo XapakTepHO MJs MeMOpPaH HMCTEPH SHAOIJIA3MATHYECKOH CeTH -
nemno Ca”™*?

A) memOpaHa NpUHAUICKUT TPAHyIIPHON SHIOMIIA3MATUYECKOM ceTH

b) no Ca2+-kanany MOHBI BBIXOAST B IUTO30J1b MO FPAIUEHTY KOHLIEHTPALUU
B) conepxut Hacoc, BeikauuBatoiuii Ca2+ U3 UCTEPHBI

I') mpucyTCcTBYeT B KJI€TKaX JHOOBIX TKaHEH

J1) xonnenTpanus Ca2+ B uuto30J€ HE BIuUseT Ha cocTosiHue Ca2+-KkaHanoB

5. MuxkpogpuiaMeHTaM CBOIICTBEHHO BCE, KpoMe...

A) 00pa3yroT ckoIuieHHs Mo nepudepun KIeTKu

bB) cBs13aHBI C MI1a3MOJIEMMOI HOCPEACTBOM ITPOMEKYTOUHBIX OEIIKOB
B) cocrosar u3 nByx nurei F-aktuna

I') oGecnieurBaroOT MOABHKHOCTH XPOMOCOM
J1) obecrieunBarOT MOJIBUYKHOCTh HEMBIIIICYHBIX KJIETOK
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6. Ha kakoii cTagum MHTO32a XPOMOCOMBI PacCHoJIaraloTcs Ha JIKBaToOpe,
(hopMupys MIACTUHKY?

A) mpodaza

b) npomeTtadaza

B) metadaza

I') anadaza

J1) renodaza

7. Ha kako# cTaguu Meiio3a NPOUCXOAUT KOHBIOTalMs XPOMOCOM?
A) menToTeHa

b) 3urorena

B) maxutena

I') numiorena

J1) nuaxkunes

8. Mukporpy0oukam, Kak 3JIeMeHTAM IUTOCKeJeTa, XapaKTepPHO BCE,
KpoMe...

A) moanepkuBar0T GopMy KIETKH

b) B3anMoAENCTBYIOT C KHHE3UHOM

B) yuacTBYyIOT BO BHYTPHUKJIETOYHOM TPAHCIIOPTE MAKPOMOJIEKYJI U OPTaHELI
I') monsipHbl — Ha OJJHOM KOHIE MPUCOETUHSIOTCS HOBbIE CyObEIMHHULIBI, a Ha
IPYTOM — OTIEJISIOTCS CTapble

J1) obecnieunBarOT MOJBUKHOCTh MUKPOBOPCHHOK

9. B kxommiekce I'oJbaKM MPOMCXOAAT NMPOUECCHHT U Moauukauus 0eJi-
KOB JIJIAl...

A) nuzocoMm

b) nnazmonemMMbl

B) cekpeTopHbIX rpaHy

I') muTo30s

J1) sHI0IIIIa3MaTHYECKOM CeTH

10. Kommuiekc sigepHoii nopsl. BepHo Bcé, kpome...
A) BCTpOEH BO BHYTPEHHIOIO SJICPHYIO MEMOpaHy

b) conepxxut Genok-perenTop, MOryIuil yBeINYMBaTh AMAMETP KaHaja Mopbl
B) ciyxut qy1s oOMeHa MEXy SIpOM U LIUTOILIa3MOM

I') peuentop siaepHoOM MoOpbl 00pa3oBaH OOJNBIIMMHU OEIKOBBIMU TpaHyJIaMHU,
PaCIOJIOKEHHBIMU IO OKPYKHOCTH BOJIM3U Kpas MOPbI

J1) Gonblas eHTpaibHas rpaHysia COCTOUT U3 CyObeAUHUIl puOOCOM
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11. UaTerpajbHbie 0eJIKM MeMOpaHbI He B3AUMOIEHCTBYHOT C...
A) nepudepudeckumu OeIKaMu

b) anementamu nuTOCKeneTa

B) koMnoHeHTaMu BHEKJIETOYHOTO MaTpHUKCa

I') Moniekynamu MeMOpaHbl COCETHEN KIETKU

J1) annapatom ["osibaxu

12. beaku, npegHa3ZHaYeHHbIE /1JI51 BbIBEIeHUS U3 KJIeTKH, CHHTE3UPYIOT...
A) cBOOOHBIE ITUTOIIIIA3MATHYECKUE PUOOCOMBI

b) MutroxonipuaibHubie pudOCOMBI

B) cB0oOO1HBIC TOTUPHUOOCOMBI

I') monmuprGoCcoMBI TpaHyJISIPHON IHIOIIIIA3MATUIECKON CETH

J1) Tu30COMBI

13. B kakoMm nepuoje KJIETOYHOI0 HMKJIA MPOUCXOJAUT CHHTe3 0eska Ty0y-
JINHA?

A) MUTOTHYECKOM

b) noctmuToTHYECKOM

B) cunTeTnueckom

I') nocrcunTETHUECKOM

J1) Bo Bpemst Meito3a

14. I'nukokagukKc...

A) 00pa3oBaH rITMKOTCHOM

b) oGecrieunBaeT MpHUCTEHOYHOE MMUIIICBAPEHUE

B) comepxuT OeaKkn HOHHBIX KaHAJIOB

I') He yyacTByeT B KJICTOUYHOM aJre3WH U KJIIETOYHOM y3HABaHUH
J1) cBsi3aH ¢ MPOMEKYTOYHBIMH (pHIaMEHTAMU

15. B o01me cBoiicTBa MUTOXOHAPHUI U NEPOKCUCOM HE BXOIUT...
A) Hanuuue 1BOMHON MeMOpaHbI

b) Hayinune maTpukca ¢ MHOTOUHCIICHHBIMU (hepMEHTaMU
B) ocymectBiienne 6MOCUHTE3a KETUHBIX KUCIOT

I') pasMHOXkeHUE MyTEM ACICHUS

J1) sSIBISAIOTCA OpraHesiaMu 00IIero Ha3HAYEHUsI

16. K moka3zareibCcTBaM NPOMCXOKACHUS MUTOXOHIAPHUHA OT OJHOKJIETOY-
HBIX IPOKAPHUOT MOKHO OTHECTH BCe, KPOME...

A) cOOCTBEHHBIN T€HETUYECKUH armapar B Bujie koJbiieBor JJHK

b) oOHOBNIEHME TYTEM JIeTIeHus

B) yuactue B cunteze ATD
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') nHanmnuue pepMEeHTOB B MaTPUKCE
J1) Hanu4ue AByX MeMOpaH

17. PeryampyeMbli 3K301IMTO3...

A) CIyKUT JUIsl BCTpauBaHUsI BHOBb CUHTE3UPOBAHHOTO O€JIKA B IJIa3MOJIEMMY
b) 3anmyckaercs myTém pe3koro yBennueHus ypoBHs Ca2+ B 1iuTo30I1€

B) cinyxut 1151 BCTpauBaHUsI COJEPKMMOTO S3HAOCOM B IJIa3MOJIEMMY

[') yyacTByeT B BBIBEICHHH U3 KJIETKHM CHHTE3UPOBAHHBIX, B IPAHYJSPHOMN H-
JOIJIa3MaTUYECKOM CeTH, IPOJYKTOB

J1) npyHUMAaET y4yacThe B CHHTE3€ OeIKa KICTKOU

18. C peuenropamu miasmMojieMMbl cielMPpuUecKH B3aMMOJAEHCTBYIOT BCe
U3 MePevYUCICHHBIX BelleCTB, KPOMe...

A) IENTUIHBIX TOPMOHOB

b) HelipomeanaTopoB

B) ¢gaktopos pocta

I') crepouiHBIX TOPMOHOB

J1) MeaquaTopoB BOCHAJICHHS

19. bazaabHoe TebLe...

A) He CIIYKUT MaTpuLEen JUisl OpraHU3alui AKCOHEMBI

b) copepxut 9 nap MUKpOTpyOOUEK

B) pacnosioxeHo B OCHOBaHMM PECHUYKHU WM KT'yTHKA

') He BcTpeuaeTcs B KOMUYecTBE O0Jiee IBYX Ha KIETKY

J1) HaxoauTcst Ha 0a3alibHOM MOBEPXHOCTH AIUTEINATIBHBIX KIETOK

20. XosiecTepuH NPOHUKAET Yepe3 MeMOPaHy MYTEM...
A) ¢arouuTosa

b) nuno1uTO32

B) onocpenyemoro peuentopamu 3HAOLUTO3a

I') obneru€nnoit nuddyszuu

J1) akTUBHOTO TpaHCHOPTA

21. HenmocpeacTBEeHHBIX JHEPreTHYECKHUX 3aTPAT TPEOYIOT...
A) obneruénnas nuddyzus

b) maccuBHbIif TpaHCTIOPT

B) 0OMeHHBII TpaHCIOPT HOHOB

') akTUBHBIN TpaHCTIOPT

J1) Na'-K*-nacoc
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22. B ¢pynkuuu komiuiekca I'ojib1:xku BXOIUT...
A) IETOKCHUKAIUA MPU TOMOIIUA OKCHJIa3

b) monudukaiys cekpeTopHOro mpoayKTa

B) kontposs ypoBHsi Ca2+ B IUTO3011€

I') cunTe3 monucaxapuaon

J1) cuHTEe3 OENKOB

23. Yto TpaHcnmopTHpyeTcH myTeM olJierdeHHon nudpPysnu?
A) MOHBI KaJIUs

b) nons! Hatpus

B) N,

I') H,O

H) CO;

24. KneTo4Hblii HeHTP 00pa3oBaH 0eJIKOM...
A) akTHHOM

b) Muo3unom

B) TyOynunom

I') kommarenom

1) TOKb

25. B cocTaB KJI€TOYHBIX MEMOPAH He BXOIAT...
A) TIMKO3aMUHOTTUKAHBI

b) yrneBoasl B cocTaBe riMKOKaaukca

B) Mmakpomonekymbl Oenka

I') pochonunuasl, chuHroMHUETUHbBI

A) AHK

26. B xakoii ¢ga3e KJI1eTOYHOr0 MUKJIA NPOoUcXoauT yaBoenue JJTHK?
A) GO

b) G1

B) G2

IS

HM

27. B kakoii ¢aze MUTO32 IPOUCXOAUT HUTOTOMMS?
A) B npodaze

b) B mpomeTadaze

B) B meTadaze

I') B anadaze

J1) B Tenodase
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28. IluTockeJsieTr. BepHo Bcé, kpoMme...

A) MUKpOTPYOOUKH, IPOMEKYTOUHBIE (hHIIaAMEHTHI, MUKPO(DHUIaMEHTHI
b) npunaer knetke popmy

B) oGecrieunBaeT KOHTAKT C BHEITHEH Cpeion

I') obecnieurBaeT MOABMIKHOCTD KJIETKH

J1) ocymIecTBISIET BHYTPUKJIETOUYHBIN TPAHCTIOPT

29. JInzocombl. BepHo Bcé, kpowme...

A) y4acTBYIOT BO BHYTPUKJIETOYHOM MUIIIEBAPECHUHU
b) coaepxat 1o 40-60 paznuyHbIX THAPOJIA3

B) nBymeMOpaHHbIe OpTraHeIUIbI

I') mpoaykt annapara ['onb1xu

J1) pa3pymatorcs pu HEXBaTKe KUCIOpoAa

30. Anonros...

A) He3anporpaMUpPOBAHHBIA MEXAHNU3M CAMOYHHUTOXKEHUS KIIETOK

b) pa3HOBHIHOCTH HEKpO3a

B) unnynupyercst HAaKOIUIEHUEM T€HETHUYECKUX OLINOO0K

') umeet 3HaUEHHUE TOJIBKO B 3MOpUOTEHE3E

J1) HapyIlIeHrEe MEXAaHU3MOB UI'PAET BAXKHYIO POJIb IIPU PA3BUTHH OITyXOJIEH

31. B pyHKuuM 3HAONIIIA3MATHYECKOM CeTH HEe BXOAUT...
A) TpaHcnopTHas

b) peryasitopnas

B) nakonurenbHas

I') cunTeTnueckas

J1) peuentopHas

32. K nueBapuTeIbHOMY aNapaTy KJICTKH OTHOCHATCS...
A) MUTOXOHIPUU

b) MUTOXOHIpUY U JTU30COMBI,

B) nepBuuHbIE TM30COMBI

') rpanynsipHas SHAOMIIa3MaTUYECKAsI CETh

J1) arpanyJisipHas 3HI0TUIA3MaTUYECKAs! CETh

33. KoabueBas mojiekyJia JIHK MUTOXOHApHUM JIOKAJIN30BAHA B...
A) Matpukce

b) napyxHoii MmemOpaHe

B) BHyTpenHelt MeMOpaHe

[') MesxMeMOpaHHOM MTPOCTPAHCTBE

J1) nmepokcucomax

135



34. Xopomo pa3surtas rpanyjsipHas JIIC B kieTke cBUAETEJbCTBYET 00

HHTEHCHBHOM...

A) TpaHCTIOPTHOW (PYHKIIUH

b) numeBapuTenbHOM GyHKIIMN
B) 3ammrtHOM QyHKIMN

I') BeLAEAMTENBHON PYHKINN

J1) OnocuHTeTHYECKON (DYHKIIUU

35. Toabko ruapouTHYECKHE (PEPMEHTHI COAECPKATCH B...
A) darocomax

b) nepBuuHBIX IM30cOMax

B) BTOpHYHBIX IM30CcOMax

I') numeBapuTENbHBIX BAKyOJISIX

J1) oCTaTOYHBIX TEJbIaX

36. K HeMeMOpaHHBIM OPraHOUAAM KJIETKH OTHOCHATCH. ..
A) MTM30COMBI

b) Muroxounnpuu

B) pubocomsl u 1ieHTpocoma,

I') uenTpocoma u 3HAOMIA3MATHYECKUN PETHKYIYM

J1) xomriutekc ['onbxu

37. K MeMOpaHHBIM OPraHOMAaM KJIETKU OTHOCHATCH...
A) MUKpPOTpYOOUKH

b) kiieTouHbIit LIeHTp

B) pubocomsl u 1ieHTpocoMa

I') uenTpocoma u 3HAOMIA3MATHYECKUN PETUKYITYM

J1) xomriutekc I'onbku

38. B rpynmy opranou10B MeMOPAHHOI'0 CTPOCHUS BXOAAT...
A) pruOOCOMBI, TU30COMBI

b) MuToxoHipuu, 3HA0IIa3MaTHYECKask CETh, KOMILIEKC [ 0MbaKu
B) uentpocoma, niacTUHYATHIN KOMIUIEKC, JTU30COMbI

') puboCcoMBbI, MUTOXOHAPUH, SHIOTIIA3MATUYECKAS] CETh

J1) nentpocoma, pubocoMbl, Komruiekce I'onbxu

39. SinepHas 000/104Ka (KapuoJeMMa) pa3pyliaercs| B...
A) panneit npodaze

b) no3aneit npodaze

B) meradaze

I') anadaze
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J1) Tenodaze

40. B coctaB nnTepda3sHoro sapa KJIeTKH He BXOIHUT...
A) 3yXpoMaTuH

b) rerepoxpomaTtun

B) siapeimiiko

I') xpomMocombl

J1) xapuoneMma

41. Cyobenununbl pudocom GopMHUpyIOTCH B...
A) sapbllIKe

b) nykneoruiazme

B) uuronnazme

I') sn0MIa3MaTUYECKOM CETH

J1) xommnekce I'onbmxu

42. Necnupanu3zoBannas JJ{HK o0HapyxuBaercsi, Kak NpaBmjio, B COCTa-
BE...

A) sapblilKa

b) syxpomaTtuHa

B) rerepoxpomaTtnHa

I') xpomocom meTada3HOM MIIACTUHKA

J1) HyKJIeoIa3Mbl

43. TpopuuecKUMH BKJIOYEHUSIMH KJICTKH SBJISIOTCH...
A) MukpoduIaMeHTbl

b) nmu3zocombl

B) xxupoBbie karu

I') ckomieHust TUrMeHTa

J1) ueHTpuonu

44. ToJmuHA NJ1a3MOJI€MMBEL...
A) 01-2 um

b) 10 am

B) 50-100 um

I) 100-200 aMm

1) 250-500 um

45. IlutockesieT KJIETKH 00pa3yioT...
A) MUKpOTPYOOUKHU

b) Mro3uHOBBIE MHO(MITAMEHTHI

B) snemenTapabie MeMOpaHbI
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I') nentpuonu
J1) KaHAJIBIIBI SHIOTJIA3MATUYECKOTO PETUKYITyMa

46. JHepreTHYECKUl ANMAPAT KJIETKH COCTABJISAIOT. ..
A) puboCcoMBbI

b) mu3ocombr

B) numeBapuTensHbIe BaKyOIH

I') MutoxXoHapun

J1) xomruiekc I'onbmku

47. Ioaucaxapuabl CHHTE3UPYIOTCH B...

A) mMcTepHaX rpaHyJIIPHOMN SHIOIJIA3MATUYECKON CETH
b) uucrepHax arpanyssipHON SHAOMIIa3MaTUYECKON CETH
B) xommnekce I'onbku

I') pubocomax

J1) MUTOXOHAPHUSIX

48. B cocTaB siApbINIKA BXOJIAT. ..
A) snepHas nopa

b) rmukokanukc

B) kepatun

I') JHK sapeIikoBoro opranuzaropa
J1) Muo3ux

49. B cocTaB siiepHBIX NOP BKJIIYEHBI...
A) MUKpPOTPYOOUKH

b) rnoGynsapueie 6enku

B) pubocombl

I') MukpoduiamMeHTsI

J1) MUTOXOHApPUHU

50. Ha3zoBuTe aBTOPOB KJIETOYHOW TEOPHUH...
A) Inetinen, llIBanu

b) I'yk, Manbnuru

B) BpoyH, JleBenryk

I') BupxoB. ®aeMMHUHT

) Ilypxkunne, Moib
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UTOI'OBBIN TECT K PA3JIEJTY «TUCTOJIOT USI»

1. B pyHKUMH SNUTEINATBbHBIX TKAHEH He BXOIMT ...
A) MOKpoBHas

b) BeIcTHITIatOIIIAS

B) ¢yHKkims MexaHMYEeCKON 3aIUThI

I') cunTe3 anTuTEn

J1) cexpetopHast

2. K npuHIunamM opranu3amnum 3MUTe/INeB HeJlb3sl OTHECTH. ..
A) MOTpaHUYHOE PACIIOIOKECHUE

b) nonsapuas nuddeperimporka

B) He3HauuTeNbHBIE MEKKIETOYHBIE POCTPAHCTBA

[') Hannume KPOBEHOCHBIX COCY/IOB

J1) snurenuu 00pa3yroT IIacTh

3. IIpocTpaHcTBeHHAs1 OPraHU3aIUA MHUTETHEB. YKAKUTE BepPHbIe YTBep-
JKICHUA. ..

A) B TUMYCE IMUTEIUOLUTHI 00Pa3yIOT CETh

b) TpyOouka xapakTepHa aJisi CaJbHOM JKee3bl

B) Tsku U3 SIUTENNOLMTOB XapaKTEPHbI JJIsl IEYEHU

') ny1s1 m1acToB HE XapakTepHa CIOCOOHOCTh K pereHeparuu

J1) anuTenuanbHble OCTPOBKH, KaK IPaBUIIO, XOPOIIIO PEreHEepUPYyIOT

4. B pyHkuum 3nuTeMeB He BXOMT...

A) TpaHCHOPT ra30B, AMUHOKHCIIOT U TJTFOKO3bI

b) tpancnopt Ig Ha TOBEPXHOCTH AMUTEIUATIBHBIX IJIACTOB
B) cunres Ig

I') ntMHOIMTO3 U PHIOLUTO3

J1) cexpenusi cinu3u, TOPMOHOB U T.II.

5. JIJ1s1 poroBoro cjiosi NMuIepMuca KoKu BEPHO Bce, KPOME...
A) 00pa3oBaH pOrOBLIMU YEITyHKaMHU

b) nmponumaem a1t TUMIOMUIBHBIX BEIIECTB

B) nmponuIiaeMocTs MEHbIIE, 9€M Y OCTAIBHBIX CJIIOEB SIHUICPMHUCA

I') caMblii TOBEpXHOCTHBIN CIIOM ANIUAEpPMHUCA
J1) siapa KJIETOK TaHHOTO CJO0sI KpyIHee siiep 0a3aibHOro Clos

6. bazaabHass MmemOpana. BepHo Bcé, kpome...

A) conepxuT KoJiiareH [V Tumna v JaMUHUH

b) oOGpasyercst TOJIBKO 3a CUCT SIUTEIHS

B) ciyXuT 1u1st TPUKPETUICHUS SIIATEIUS K MOJJICKAITUM TKaHIM
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I') sBnsieTcst GapbepoM ISl KPOBEHOCHBIX COCYIOB M HEPBHBIX BOJIOKOH
J1) siBIeTCS KJIETOYHOM 000JI0UKON

7. JLJ1s1 IPOCTOM Pa3BeTBJIEHHOM aJIbBEOJISIPHOI KeJie3bl XapaKTepHO...
A) ceKpeTOpHBIN OTAEI NpeACcTaBiIeH (OIUIUKYJIaMU

b) cexpeTopHbIil 0T/IEeN IPEACTaBICH TPYOOUKOM

B) oTHOCUTCS K SHJIOKPUHHBIM Kejie3am

') BeLAEHSET CEKPET BO BHELIHIOKO CPEly

J1) BHyTpUSIIUTENHATIbHAS

8. Ykaxurte npon3BoaHbIe FHTOACPMBI...
A) nIUTeNni CIIU3KUCTON 000JIOUKHU KHIIIKH
b) me3orenuit

B) snurenuit neuenu

I') amains 3y0a

J1) HEepBHbIE KIJIETKU

9. HazoBuTe 3nuTe/J M, NPOMCXOIAAIIMHA U3 NMPOMEKYTOYHOH Me30JepMbl,
KJIeTKH KOTOPOro HMEKT B ANMUKAJIbHON YaCTH MHOKEeCTBO MHUKPOBOPCH-
HOK...

A) UWIMHAPUYECKUN STTUTETUN KUIIIKA

b) nmnuHApudecKuil anuTeNni Tpaxeu

B) miockuit snutenuii OpromuHbI (ME30TENi)

I') kyOuueckuii anMUTeNnii MPOKCUMAIIbHBIX KaHAJBIIEB MOYKH

J1) UUITUHAPUYECKUN SUTEUN SHIIEeBOIa

10. Ykaxure JOKAJIN3ALMIO NOJAPHO 1M ¢ epeHIIUPOBAHHOIO IUJINHAPH-
YeCKOI0 dMHUTENUsl, Pa3BUBAIOLIEr0CHA M3 IHTOAEPMBI, YaCTh KJETOK KOTO-
POro B allHKAJIBbHOM OT/IeJIe HECET CTPYKTYPHhI, COAEPKALLNE AKCOHEMY...
A) kaéMUaThIN ANUTETUN KUIIKU

b) xene3ucThIil ASNIUTENNN KeTyaKa

B) MepuartenbHbIil SNUTENNN Tpaxen

I') MmepuatenbHbINA SOUTEINN SAUIIEBOIA

J1) kaéMuaThlii SMUTENNN KaHAIBIEB MTOYKHU

11. Dnurenuit popmMupyeT TPEXMEPHYIO CETh...
A) B MOYEBOM ITy3BIpE

b) B neuenu

B) B Tumyce

I') B IMTOBUIHOM KeTe3e

J1) B KOxe
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12. Ha3zoBuTE THII CeKpeluM C MOJHBIM pa3pylIeHHEM >KeJe3UCThIX KJie-
TOK...

A) anOKpUHOBBIN

b) Me30KkpuHOBBIN

B) napakpuHOBbIN

') MepOKpUHOBBII

J1) TOJIOKpUHOBBIN

13. Kene3ucras KJIeTKa, CIICHUAJTUZMPOBAHHAS JJIA CHHTE3a U CEKpPelUuu
0eJIKOBOr0 CEKpeTa, COMAEPKUT XOPOII0 Pa3BUTHIE...

A) rIagKyro SHA0IIa3MaTUYECKYIO CETh, KOMIUIEKC [ 0JbIKH

b) cBoOO1HBIE PUOOCOMBI, MUTOXOHIPUH

B) rpanynsipHyto 3HI0IJIa3MaTUYECKYIO C€Th, KOMILIEKC [ 0bKU

I') rmaakyro 3HAOIIA3MATUYECKYIO CETh, MUTOXOHIPUU

J1) TM30COMBI, TIIAJKYI0 SHAOTIa3MaTHYECKYIO CETh

14. [{us 3nuTeIMeB KOKH, POrOBHIbI IJ1a3a U POTOBOM MOJIOCTH OJHOBpe-
MEHHO XapPaKTEePHO BCE, KPpoOMe...

A) pa3BUTHE U3 HKTOJIEPMBbI

b) oTHOCSATCS K MHOTOCTIOMHBIM

B) 3anumaroT norpaHM4HOE MOJIOKEHNE

I') oporosesaromiue

J1) criocoOHBI K pereHepanuu

15. dnurenuaibHble TKAHU. YKAKUTE BEPHbIE YTBEP:KIE€HHUA...

A) IOy 1I€CMOCOMBI CITYKaT JJIsl IPUKPETUICHUS KJIETOK JPYT K APYTY

b) npomexxyTouHbie (prlaMeHTBI COCTOSIT U3 TyOyIrHa

B) mukpoBopcunku comepxat 6 map nepudepruueckux U OJHY Mapy HEeHTpaTb-
HBIX MUKPOTPYOOUEK

[') pubocombl pacmoyioKeHbl HA BHYTPEHHEHW MOBEPXHOCTH MEMOpaH TpaHy-
JIIPHOM AHJOTIIIA3MAaTUYECKON CETH CEKPETOPHBIX KIIETOK

J1) anukaibHask MOBEPXHOCTh Ka€MYAThIX KJIETOK MOKPHITA MIMKOKATUKCOM

16. Kakue MeKKJE€TOYHbIEe KOHTAKTHI NMPEI0TBPANIAET NMPOHUKHOBEHUE
MOJIEKYJI Yepe3 IMUTeINATbHBIN m1act?

A) meneBbie

b) npomexxyTouHbie

B) necmocombi

I') nnotHbIE

J1) mosryiecMocoMbl
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17. PoroBoi cjioi 3nuaepmuca koxxu. BepHo Bcé, kpome...

A) 00pa3oBaH pOTOBBIMU YEITyHKaMHU

b) nponuaem a1 mTUno(UIBHBIX BEIIECTB

B) npoHuIiaeMocTh MEHbIIIE, YEM Y OCTAJIbHBIX CJIOEB dIUIEPMHUCA
I') HEeKoTOpBIEC KIETKU O€3bsICpPHbIC

J1) HaxonuTcst Mexay 06a3anbHOU MEMOpaHOU U AepMOit

18. Hu3kasi cnocoOOHOCTH K pereHepanuu XxapakTepHa aJsl...
A) sniuaepmuca

b) me3otenus

B) B-kJ1€TOK OCTPOBKOB MO KEITYOYHOM JKEIIE3bI

I') renaTounTOB MEYEHU

J1) anuTenus CIu3ucThIX 000I09EK

19. IlpoMexyTOYHBIE (PUIAMEHTHI INMUTETUATBHBIX KJIETOK COCTOAT U3...
A) akTHHA

b) kepaTuna

B) necmuna

I') TyOynuna

J1) BUMEHTHHA

20. IpyuHUUNBI opraHu3anuM 3nuTenueB. VCKiOYNTe HEeBepHbIE YTBep-
JKACHUS. ..

A) morpaHu4yHOE MOJ0KEHHE

b) BbIpa)keHHOE MEXKJIETOUYHOE BEUIECTBO

B) BbICOKast CHOCOOHOCTH K peEreHepaluu

I') oTcyTCTBHE KPOBEHOCHBIX COCYIOB

1) monsipHas auddepeHnnpoBka

21. Inst kKaéM4aTBIX KJIETOK XapaKTEePHO BCE, KpoMme...

A) B anMKaJIbHOW YaCcTH CBSI3aHbI IJIOTHBIMU U MMPOMEKYTOYHBIMU KOHTAKTaMH
b) B MeMOpaHy MUKPOBOPCUHOK BCTPOCHBI MEPEHOCUUKHU TITFOKO3bI

B) akTHBHO y4acTBYIOT B MMHOITUTO3E

I') BXOST B COCTaB SMUTENHS CIAU3UCTON 000JO0UKH KETIYHOTO My3bIPs

J1) SIBIAIOTCA KJIE€TKaMU ME3€HXHMMHOT0O TeHe3a

22. CrnennajJbHbIMUA OPraHe/UIAMHM KJIETOK 3MUTEJIHATBLHOM TKAHU SABJISI-
IOTCHL. ..

A) ToHOPUOPUILITBI

b) Muodubpuibt

B) HelipoduOpuiuisl
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I') nepokcucomMbl
J1) Me30CcoMBI

23. B kakoM U3 3MUTEIHEB BCe KJIETKH KOHTAKTHPYIOT ¢ 0a3aJIbHOI MeM-

Opanou?

A) OTHOCTIOMHBIN MHOTOPSIIHBIA MEpLATEIbHBIH
b) MHOTOCIIOMHBIN MIIOCKUIT HEOPOTOBEBAIOLLINI
B) MHOTOCIIOMHBII TIIOCKUIT OpOTOBEBAIOIINI
I') nepexoaubiii

J1) MHOTOCIIOMHBIN WJIMHAPUIECKUM

24. JInst KAKOro0 3MMUTEJIUA XapaKTePHbI MUKPOBOPCUHKHU
A) OJTHOCTIOMHBIN TPU3MATUYECKUI

b) MHOTOpSAIHBIN MepLaTeIbHbIN

B) onHOCIOMHBIN TUIMHAPUYECKUN KaeMYaThIi

I') nepexoiHbII

J1) NBYCIIOWHBINA HWJIMHAPUYECKUM

25. PeCHUYKH MOKHO OOHAPYKHUTDH B...

A) OJTHOCIIOWHOM HWJIMHAPUYECKOM KaeM4aTOM SIUTEIUN
b) MHOTOpsiIHOM MEpLIATEIBHOM 3MUTEIUN

B) onHOCI0MTHOM TPU3MATUYECKOM 3UTEIUN

') mepexoIHOM AIUTENHUH

J1) OAHOCIOMHOM IUIOCKOM SMUTEIUH

26. IlepeaHsiss MOBEPXHOCTh POrOBHUIILI IJ1a3a MOKPBITA CJEAYIOLIEH Pa3HO-

BHJIHOCTBIO DNIUTEIH...

A) MezoTenuit

b) onHOCIOMHBIN MHOTOPSIIHBIN MepliaTeIbHbBIN
B) ogHOCTOMHBIN KyOnUecKuit

I') omHOCTOMHBIN TPU3MATHYECKUI

J1) MHOTOCJIOMHBIN TUIOCKUIT HEOPOTOBEBAIOILIUI

27. He siBJ1sIeTCHA OJJHOCJIOMHBIM MIUTEJINEM...
A) OJTHOCIIOMHBIN TIJIOCKUH

b) ogHOCIOMHBIN KyOHUeCcKui

B) onHOCHOMHBIN HU3KUN TPU3MATHYECKUI

I') onHOCHOMHBIN BBICOKUM TPU3MATHYECKUN
J1) mepexoHbIN ATUTENHMA
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28. BuyrpukiierouHas mnoJssipHas auddepeHUUPOBKA He BbIPAKEHA B
KJIeTKAX CJIeayoulel pa3HOBUIHOCTH JIMUTEIHUS...

A) me3oTenuit

b) onHOCIOMHBIN KyOHUUecKui

B) mmnoBaTelil C10¥ MHOTOCIOHHOTO MJIOCKOTO OPOTOBEBAIOIIIETO ATUTEIHS

I') oHOCTIOMHBIN HU3KUM NPU3MATUYECKUI

J1) OJTHOCTIOMHBIN BBICOKUI TPU3MATUUYECKUI

29. Hannuymne 00KaJTOBHAHBIX KJIETOK JA0KA3aHO B CJeAYIOLIed pPa3HOBU/I-
HOCTH MUTETHA...
A) OJTHOCIIOWHBIN MPU3MATUYECKUN KaeMYaThIi

b) me3zotenuit

B) MHOTOCIIONHBIN MJIOCKHIT HEOPOTOBEBAIOIINIA
') MHOTOCTTOMHBIN MIJIOCKHI OPOrOBEBAKOIIUI
J1) nepexoIHbIN

30. B snuaepmuce OTCYTCTBYET CJEAYIOIIUM CJI0M KJIETOK...
A) OazanpHbIN

b) mmnoBaTeIit

B) 3epHuctsiii

I') npoMexxyTOUYHBII

J1) 6mecTsmmit

31. /i1 mIMIoOBATOr0 €JI0sl KJIETOK JMHAEPMHUCA XapaKTePHbI Cieaylolue
MEKKJIETOYHbIE€ KOHTAKTHL...

A) TIJIOTHBIN KOHTAKT

b) necmocompbl

B) nomyaecmocombl

') KOHHEKCOHBI

J1) nosic (30Ha) 3aMbIKaHUS

32. B cocTaB KaKoro 3MHUTeIUs BXOAAT BCTaBOUHbIE KJIETKH?
A) epexoHOTO AMUTETUS

B) 1ByCIOMHOTO IMUIMHIPUIECKOTO IMTUTETUS

B) MHOTOCTIONHOTO IMJIOCKOTO HEOPOTOBEBAIOIIIETO AIUTEIHS

I') 01HOCTOMHOTO MHOTOPSIAHOTO MEPIATEIHLHOTO ATTUTEIINUS

J1) me3oTrenust

33. ®yHKuusa TOHOGUOPUILIT B INMUTETHAIBHON TKAHU...
A) onopnas
b) coxparurenpHas
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B) TpancnoptHas
I') nenonupyromas
J1) penentopHas

34. IlecM0ocoOMBI XOPOIIIO PA3BUTHI B CJEAYIOIIEM CJIO€ MUIePMHUCA...
A) OazanbHbIN

b) mmnoBatskiit
B) 3epHucTbIiii
I') 6necTsmmit
J1) c1oi1 poroBbIX YelIyeK

35. B snuaepmuce KJIeTKH 0a3a1bHOI0 CJIOSI XapaKTepU3YKTCH CJIeqy0-
meu popMoi...

A) ockou

b) nmununaapudeckoit

B) kyOuueckoi

') MHOTOYTOJIBHOM

J1) 3Be3auaToit

36. IlepexoaHbIi dNUTEIUI PA3BUBACTCH H3...
A) 3KTOIEpMBI

b) akToAEepMBI 1 ME30IEPMBI

B) me3onepmbl

I') suTOHEpMBI

J1) PHTOIEPMBI U ME30ICPMBbI

37. JApIxaTeJbHbICe NMYTH BBICTHJIACT CJEAYIOUIAasd PAa3HOBHMIHOCTb JIHTe-
JIUSL...

A) OJTHOCJIOMHBIN MHOTOPSIIHBIN MeplLaTeIbHbIN

b) onHOCIOMHBIN TIITOCKUT

B) me3orenuii

I') mepexoHbIi

J1) MHOTOCJIOMHBIHN TJIOCKUN OpOrOBEBAIOIINMA

38. IlepexoaHblii JNUTEIUI BXOAUT B COCTAB...
A) MOYEBBIBOJISIIUX MTyTEH

b) nonoBbix myTei

B) npixaTenbHbIX myTEH

I') kumeynvka

J1) poToBOIi nmojocTu
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39. bokaJIOBH/IHbIE KJETKH 3MUTEJINs] KMIIEYHNKA OTHOCATCH K CJIeAylo-
el PAa3HOBUHOCTH KeJIe3...

A) MHOTOKJIETOYHBIC SK30KPUHHBIE

b) MHOTOKJIETOUHBIE SH/IOKPUHHbBIE

B) ogHOKIETOYHBIE SHIOKPUHHbBIE

I') ogHOKIETOUHBIE SK30KPUHHbBIE

J1) mpocTeie TpyOUaTbie

40. Tun cekpeuuu 3aBUCUT 0COOCHHOCTEN TeYeHUs cjeayrouien gpas3pl cex-
peuuHu...

A) MOTJIOIIEHNE BEIIECTB

b) cunres cexpera

B) Brinenenue cekpera

') BoccTaHOBINIEHME TIAHAYJIOLMUTA

J1) BbIJIETIEHUE CEKpETa U BOCCTAHOBJIEHUE TJIaHIyJIOLUTA

41. BbigesieHne cexkpera 0e3 pa3pylleHUs CEKPeTHPYHOIIel KJIETKH BO3-
MOSKHO NPH CJIeAYyI0NIeM THIle CeKPEelHH...

A) TOJIOKpUHHOM

b) MukpoanokpuHHOI

B) makpoanokpuHHo#

I') MepokpuHHOMI

J1) MUKpPO - 1 MaKpOaroOKpUHHON

42. B cocTtaB KakMX CTPYKTYP BXOAMT MHOIOCJOMHBIN IJIOCKMH OpPOroBe-
BalOIIUH IIUTEINH...

A) niepeHssi HOBEPXHOCTh POTOBHIIBI

b) cnroHHbBIC Kee3nl

B) numdarnueckue y3ib

I') mpsimast kumika

J1) MOYEBBIBOISIIUX MTyTEH

43. ®opma KOHIEBOI0 OT/Ie/Ia B BH/IE MEIIOYKA XapaKTepHa ISl CJIeqylo-
el Pa3HOBUAHOCTH KeJie3...

A) 00KaJOBUIHBIE PK30KPUHOIIUTHI

b) onHoKIIeTOUHBIE YHIOKPHUHHBIC

B) npoctbie pa3BeTBIIEHHBIE TPyOUYaThIE
I') npocThie anbBeOJISIpHbBIE
J1) mpocThie HEpa3BETBICHHbBIC TPYyOUaThIC
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44. JInst HUUTOKEPATHHOB HE XapaAKTEPHO...

A) BXOJST B COCTaB MPOMEKYTOUHBIX (PHIIAMEHTOB

b) cnyxaTt Mmapkepamu IIpy¥ UMMYHOJIMAarHOCTUKE OIyXO0Jeh

B) paznuunsbie snutenuu coaepkar pazinyHbie GOpMbI IUTOKEPATUHOB
') kJ1eTKu pOroBOTO CII0s COAEPKAT HUTOKEPATUH

J1) SIBISAIOTCA OpraHesiaMu 00IIero Ha3HaAYeHUsI

45. AHTMOIepMAJILHBIN THII Pa3BUTHUS IUTEJIHEB XapaKTepPeH IJIs...
A) SIIUTETUOLIUTOB CEPO3HBIX 000JTOUEK

b) anuTennonuToB BO3IyXOHOCHBIX ITyTEH

B) sniuTennonmuToB KPOBEHOCHBIX COCYJIOB

') snUTENMOMTOB TOHKOTO KUIIIEUHUKA

J1) SNUTEINOIMTOB MOUYEBBIX KaHAJIBIIEB MTOYEK

46. B mopdoJiornyeckoil KJIacCH(PUKAINU IK30KPHUHHBIX KeJie3 He HMEI0T
3HAYECHUH...

A) dbopma ceKpeTOpHOTo OTAeINa

b) BeTBIIEHHS CEKPETOPHOIO OTETa

B) dopma kierok

') BeTBIIEHHS BBIBOJJHOTO MPOTOKA

J1) Tum cekpera

47. IIpocToii TpyOUaTOii HEPpa3BETBJIEHHOM Keae30i IBIASIeTCS ...
A) oToBast Kele3a KOXHU

b) kpuntel can3nucTol 000J0UYKH TOJICTON KUIITKH

B) canpHas xene3a KOxKHU

I') GokanoBuaHAS KJIETKA CIIU3UCTON 000JIOUKH KUIIICUHUKA

J1) nmoxenyjouHas xxenesa

48. [l 6a3a1bHO MeMOPaHbI He XapaKTePHO...
A) conepxut kosutared [V tuna u jaMuHUH
b) sBnisieTcst ICTOUHUKOM OOHOBJICHUS DITUTEIHS

B) cayxuT 11 IPUKPETIICHUS STUTEIHS K IO ICKAIIUM TKaHIM
I') oOpasyer ¢ anuTeIHaIbHBIMHU KJICTKAMH KOHTAKTHI B BHJIC ITOTYIECMOCOM
J1) cogepKuT 00JbIIOE KOJTUYSCTBO XOHAPOOIACTOB

49. B cocTaB MHOIOCJOIHOI0 TJIOCKOT0O OPOrOBEBAIOLIEr0 JMUTETHSA He
BXOJAT CJIeAYIOIIHe KJIETKM...

A) KJIE€TKHU IIUIOBATOrO CIO0S

b) memanonuTe

B) ¢pubpodnactel
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') BHyTpUANIUTENHANIbHBIE Makpodaru (kineTku Jlanrepranca)
J1) TaKTWJIbHBIE SITUTETUOIUTHI (KJIeTKU Mepkes)

50. Ilpocrasi aabBeoJiIpHAsi pPa3BeTBJIEHHAs 3Keje3a JNHAEPMAIHLHOTO
NMPOUCXOKIEHHUs1, TOJJOKPUHOBOI0 THNAa cekpeunu. HazoBure kenesy...

A) moToBas xee3a KOxXHU

b) kpuntsl caM3ucToi 000J0UKHU TOJICTON KUILIKH

B) canpHas xene3a KOXKHU

I') GokanoBuHAS KJIETKA CIU3UCTON 000JIOUKHM KUIIICUHUKA

J1) mopkenyiouHas xKeaesza

KoHTpoJbHbIe BOPOCHI K pa3aeny «l'ucrosorus»

1. Jlaifte oOIlyr0 XapakTEPUCTUKY IMUTENUAIbHbIX TKaHeu. KakoBa ux
Kiaccuukanms?

2. C noMOUIpI0 KAaKUX CTPYKTYP SMUTEIUOLUTHI CBSI3BIBAIOTCS MEXKIY
coOoi?

3. HazoBute 0COOEHHOCTH CTpPOEHHSI M (DYHKIUU pPa3IUYHBIX THIIOB
OJHOCJIOMHOIO 3MUTEIINS.

4. Kakme THIBI KJIETOK BXOOAT B COCTaB  MHOI'OCJIOMHOIO
OpPOTOBEBAIOIIETO AIUTETUA?

5. Kakue Tunel ceKkpenuu BbIICTSIOT?

6. Kakue Turel xenes3 1o TUIy CEKPEUUHU BbIIEIISIOT?

KoHnTpoJbHbIe Bonpochl 10 TeMe «MblleYyHble TKAHW):

1. Kakue npu3Haku MHUKPOCKONHMYECKOTO CTPOEHHUSI XapaKTEpHbI IS
HEUCYEPUYEHHOUN MBIIICYHOW TKAHU?

2. B ueM 0COOEHHOCTH CTPOEHHUS MOMEPEYHOINOIOCATON MBIIICUHON
TKaHu?

3. UeMm oTnyaeTcs cepAeyHas MbIILICYHAs! TKAHU U CKEJIETHas ?

4. Yto Takoe capkomep?

5. PacckaszaTh MEXaHU3M MBIIIEYHOTO COKPAIICHUS.

KOHTpO.]'lI)HI)Ie BOIIPOCHI ITO TEME «CoequHUTEIbHbIE TKAHI:

1. KakoBbl 0COOEHHOCTH CTPOEHHUSI PHIXJION COETMHUTENbHONU TKaHU?

2. IlepeyncinTh OCHOBHBIE TUITBI KJIETOK COCIMHUTEIbHON TKAHMU.
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3. KakoBbl 0COOEHHOCTH CTpOEHUS U (PYHKIIUHU TIIIOTHON COEAMHUTEIHHOM
TKaHU?

4. Kakue TUIBI )KUPOBOM TKaHM BBIAEISAIOT? KakoBbl X OCOOEHHOCTH U
byHKIIN?

5. Onucatb Mopdonorus U GyHKIIMU PETUKYJISIPHON TKaHU.

6. KakoBbl 0COOEHHOCTH CTPOEHHUSI CIIM3UCTON TKaHU?

7. Pacckazathb 0 mpoueccax XOHAPOTreHe3a U OCTEOTeHe3a.

8. Pacckazath 0 kiaccuduKanu KOCTHOM TKaHM M J1aTh OOIIYIO
XapaKTEpPUCTUKY KOCTHBIX TKaHEH.

9. Jlath 0OlIyI0 XapakTEpUCTUKY XpslieBoil TkaHu. Pacckazath o ee
pa3BUTHE, CTPOEHUU U (PYHKIIMOHAJIbHOM 3HAUYECHHH.

KonTpoabnbie Bonpocsl o Teme « KpoBb 1 tumpar:

1. Hdate wmMopdhodyHKIIMOHATBEHYIO XapaKTEPUCTUKY HPUTPOLMTOB U
TPOMOOITUTOB.

2. Jate MophodyHKIIMOHATBEHYIO XapaKTEPUCTUKY JTUM(OIIUTOB.

3. Urto npencraBnsaoT coboit T- u B-mumdorute? KakoBo ux ydactus B
MMMYHOJIOTHYECKHU I peaklusix opranu3Ma?

4. Yo Takoe remornons?

5. KakoBel OCHOBHbIE mporecchl  nu(phepeHIUPOBKA  KIIETOK
IPaHyJIOUUTAPHOTO psifa?

6. I'ne u xak mpoucxoaut odpazoanue T- u B-numdponuton?

7. I'ne hbopMUPYIOTCS MOHOIIUTHI U KAKUE CTAJANU OHU MIPOXOAT?

8. Kak mpoucxoaut o6pazoBanne TpoMOOIIUTOBR?

KonTtpoJuabHbie Bonpocskl 110 TeMe «HepBHast TkaHb»:

1. KakoBbel MophopyHKIMOHAIBHBIE OCOOCHHOCTH HEUPOHOB U
HEUPOTIMOLIUTOB?

2. Pacckaszarhb o kjaccudukaiy HEHPOHOB.

3. Kakue Tunbl HeUpOoriuu BeIACISIOT?

4. HazoBute MophopyHKIIMOHAIbHBIE MPU3HAKUA JICHAPUTOB M aKCOHOB
HEPBHOM KJIETKH.

5. KakoBbI CTPYKTypHBIE KOMIIOHEHTHI HEPBHOW TKAHUW, MPUHUMAIOIINE
ydacTue B 00pa3oBaHUE HEPBHBIX BOJIOKOH?

149



6. Kakue TuIbl HEpBHBIX BOJIOOKO CYIIECTBYIOT U KAKOBO UX CTpOEHUE?

7. Pacckazarb 0 MexaHu3Me oOpa3oBaHuUs OE3MHUEIMHOBOTO U
MHUETTUHOBOTO HEPBHBIX BOJOKOH.

8. pacckasaTh 0 KJIacCCU(PpUKAIIMKU PELENTOPHBIX HEPBHBIX OKOHUYAHH.

9. KakoBo cTpoeHue cuHarca?

10. UYrto Takoe pedinekc u peduekropHas ayra? Kakue Bujsl
pedIEKTOPHBIX AYT BHI 3HAaETE?

UTOI'OBBIN TECT K PA3JIEJTY «OMBPUOJIOT USI»

1. UckirounTe HEBepHOE YTBEP KICHHE...

A) HepBHas TpyOKa MPOUCXOUT U3 BEHTPAIHHOU SKTOICPMBI

b) nepmaToM NpoOUCXOIUT U3 ME3OAEPMBI

B) snutenuii cnu3nuctoit 000J0YKH MUILEBAPUTEIHHOTO TPAKTa Pa3BUBACTCS U3
SHTOJIEPMBbI

I') HepBHBI I'peOEHb MPOUCXOIUT U3 IKTOIEPMBI

J1) CKJIEpOTOM COCTABJISIET YaCTh COMUTA

2. HazoBHTE NPOU3BOAHBIE JePMATOMA...
A) sriaTenuii KOXu

b) Bosiockl

B) HOrTeBbI€ MIIACTUHKH

I') canbHas xenesa

J1) coenuHUTEIbHAS] TKAaHb KOXKHU

3. YUrto Takoe nepBUYHASI IMOPHMOHAJIBLHAA MHAYKIMSA?

A) pacciioenre BHyTpeHHEH KJIETOYHOM MacChl Ha THIIO - U AITUOIACT

b) Bo3aelicTBUE KIIETOK JTaTEPAIbHOM ME30JIEPMbI Ha SKTOAEPMY

B) oGpasoBanue nmepBUYHOMN MOJIOCKH

I') BnusgHME XOpAbl U HEPBHOW TPYOKM Ha KJIETKH BEHTPOMEIMAIBLHON YacTH
COMUTA

J1) BIustHUE XOPAOME30I€PMBI Ha SKTOAEPMY C NOCIENYIOLIEeH HeUpYIsiiueit

4. HazoBuTE NPOU3BO/IHbIE CKJIEPOTOMA
A) oceBoii ckeneT

b) coequHuTenbHAsS TKAHDb KOXKHU

B) cTtpoma BHyTpEeHHUX OpPTraHOB

I') ctpoma ronan

1) xopna
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5. Ykaxkure npaBujibHOe 4YepeoBaHue 000/10UeK SHIEBOH KJIETKH MJICKO-
NUTAOIHX...

A) m1a3MoJsieMMa - JIy4YUCThIM BEHEI] - aMHUOH

bB) my4ucTeIil BeHel - aHuMajbHas 000JI04Ka — IIa3MoJieMMa

B) miazmonemMMma - nmpo3padnas 000J1049Ka - JTYUYHUCTHIA BEHEIT
I') mpo3paunas 0601049Ka - TYUYUCTHIA BEHEIl - aMHHOH
J1) mrazmMoneMmMa - aHuMalibHasi 000JI09Ka - Ipo3payHasi 0001049Ka

6. Yka:knTe nNpou3BOJAHBIE TOPCATbHON IKTOAEPMBI...
A) MOTOBBIE JKEJE3bI

b) ronoBHO#M MO3Tr ¥ CIMHHOM MO3T

B) snurenuit maTku

I') snuTenuit nouku

1) nepma

7. Ans ARLEKJIETKH U 3UT0ThI Y€JI0BEKA He XapaKTEPHO...

A) sifIieKIeTKa U30JIeuTaIbHast

b) sitniexiieTka okpykeHa Mpo3pavyHoi 000JI0UKOM

B) 3urorta okpysxeHa nmpo3padHoii 000J104KOMH

[') obonouka ormnomoTBOpeHUs: oOpaszyercs mepes] B3auMOJICUCTBUEM CIepMa-
TO30M/1a C MPO3PAYHON 000TIOUKOM

J1) npoOneHne 3uroThl YeJI0BEKa aCUHXPOHHO

8. TpodobaacT aBJIAETCA YACTHIO...
A) sniubnacra

b) BHyTpeHHel KJIETOYHOI MacChl

B) runo6nacra

I') smOprobaacra

J1) 6;1acTOHUCTHI

9. YkaxuTe NpaBUJIbHOE YepeJ0BAHUE OCHOBHBIX CTAAUN Pa3BUTHSL...
A) 3urora - racTpyJia - 0J1acCTOIMCTA - OPTAaHOTECHE3

b) npoGisienue - ractpysa - 6JacTonucTa - OpraHOTeHe3

B) 3urora - mopyina - 6;1actouucTa - racTpyJja - OpraHoreHes

I') Mmopyna Omactyna opraHoreHe3 ractpyJia

J1) 6nacTommcTa MOpyJsia racTpyja OpraHoreHes3

10. ®yHKUMS KOPTUKAJIBHBIX TPAHYJI
A) HaKOTUIEHUE MTUTATENBHBIX BEIIECTB
b) 3anyck apo6yieHus 3uroTbl

B) oGneryenue npoHUKHOBEHHUSI CIEPMATO30M 1A B SIULIEKIIETKY
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') o6pazoBanue 000JI0UYKH OIIOAOTBOPEHUS
J1) obecnieyenne HaAEKHOTO KOHTAKTA CO CIIEPMATO30UI0M

11. KineTku BHYTPEeHHel KJIETOYHOM MACChl IPUHMMAKT y4yacTue B o0pa-
30BaHHMHU BCeX CTPYKTYP, KpOMe...

A) epBUYHOI MOJIOCKU

b) nepBUYHOI 3HTOIEPMBI

B) nepBuuHOI SKTOAEPMBI

I') )xenTouyHOTO MEMIKa

J1) Tpodobnacra

12. K npou3BOAHBIM MHOTOMA CJIE€AYeT OTHECTH...
A) MuOKapj

b) rmasikoMblIlIeyHy10 TKaHb COCYUCTON CTEHKU

B) ckeneTHy0 MycKylatypy

') coeaMHUTENBHYIO TKaHb KOXH

J1) oceBoii ckeneT

13. Ykaxure, yepe3 Kakoe BpeMsl MOCJI€ OIJIOAOTBOPEHUS MPOMCXOIUT
HMILIAHTAIUA 0JIaCTOUUCTBI B 3HAOMETPUIl MATKH?

A) 12-24 yaca

b) 30 yacon

B) 4,5 cyTok

I') 5,5-6 cyTok

J) 14 cyTok

14. IIpou3BoOAHBIC JHTOIEPMBI...

A) SIIUTENH CIM3UCTON 000JOUKH KUIIKH
b) snutenuit poroBuiibl riaza

B) snurenuii neueHu

I') amans 3y0a

J1) snuTenuanbHas BHICTUIIKA Barajiuiia

15. BoiOepure npaBujIbHbIC YTBEPKACHUA...
A) Me3oepma IMOPUOHA TPOUCXOIUT U3 TUIOOIIacTa

b) BHEe3apoapIIeBast 3HTOAEpMa IPOUCXOIUT U3 BHYTPEHHEUW KJIETOYHON MaCChl
B) BHE3apoapIieBas Me301epMa MPOUCXOIUT U3 Tpodobdiacra

') suTOHEpMa SMOpPHOHA TPOUCXOINUT U3 dMHOIIACTa

J1) HepBHas TpyOKa MPOUCXOIUT U3 TpodoobiacTta
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16. Boi0epuTe yrBepKIeHUS, XaPpAKTEPHbIE 1JIS AKPOCOMHOM pPeaKUUM...
A) 3TO clMsTHUE BO MHOTHX MECTaxX HapyHOW MeMOpaHbl aKpOCOMBI C IJ1a3Ma-
TUYECKON MeMOpaHOM

b) obecnieurBaeT MPOHUKHOBEHUE CIIEPMATO30HM1a Yepe3 TyUUCThIA BEHEI]

B) Hactynaer nocie nNpo4yHOro CBA3BIBAHUS CIIEPMATO30M]Ia CO CBOUM pELE-
TOPOM B IIPO3paYHOIl 000JI0UKE

') 3T0 pa3sHOBUAHOCTH 3HIOLUTO3a

J1) 3TO crusiHuE aKpOCOMBI M KOPTUKAJIbHBIX TPaHyJI

17. B pe3yJabTare Helpyasiiuu B SMOpHOHe 00pa3yercs...
A) xopaomeszoaepMma

b) nepBuyHas noyiocka

B) 3a4uaTtok TKaHU HEPBHOM CUCTEMBI

I') BenTpanbHas s3xkTOACpMA

J1) coMUTBI

18. Me3oaepma He ABJIACTCH UCTOYHUKOM Pa3BUTHS...
A) TIOIIEpEYHOIONI0CATON CEP/IEUHON MBIIIEYHON TKAHU
b) cepo3nbix 060m0ueK

B) Mo3roBoro BemecTBa HaAMOYEYHUKOB

') Kopbl HAATIOYEYHUKOB

J1) anuaepmuca

19. Ykaxure npou3BOJAHbIC ME30ACPMBL...
A) MbIIIIa cepia

b) HepBHBIE KIIETKU

B) snurenuit aMmHroHa

I') snuTenuit KuieuHnKa

J1) anuTenuit moyek

20. JIns penenTopHOro 6ejka npo3pavyHoii 000,109k Zp3 He XapaKTepPHO...
A) noKanu3yeTcsi B KOPTUKAJIbHOU rpaHyie

B) cunTesupyercst B pa3BUBAIOIIEMCS] OBOIIUTE

B) HaxoauTcs B iuTOIIa3Me SIAIIEKIETKU

I') rmukonpoTrenn

J1) npu CBA3BIBAHUM CO CLIEPMATO30UJIOM BbI3bIBAET AKPOCOMHYIO PEAKIIUIO

21. YcioBus 1J14 OILUI0I0TBOPEeHUS siiieKkJIeTKUA. BepHo Bcé, kpome...
A) IPOXOIUMOCTH KEHCKHUX MOJIOBBIX MyTEH

b) HopMasnibHas TeMreparypa Tena

B) coaeprkanue ciepMaTo30u10B B 3sKyJiATe He MeHee 50-60 miH B 1 mi
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F) eJI049Hasg cpcaa B JKCHCKUX IMOJOBBIX ITYTAX
I[) J1F000€ aHATOMHUYECKOE ITOJ0KEHUE MATKHU

22. O00/104Ka OILIOAOTBOPEHUS, OJIOKHPYET...

A) HacTymuieHre OepEMEHHOCTH

b) xananuraruro

B) KOpTUKaJIbHYIO pEaKIUIO

I') cneunduyeckoe CBSI3bIBAHUE APYTUX CHEPMATO30MAOB C OIJIOJOTBOPEHHOM
SIUIEKIIETKOMN

J1) cuaramMuio

23. KiieTkr HEPBHOIO rpe0Hs YYACTBYIOT B 3aKJIAJKE...
A) Muokapja

B) cepo3nbix 0060s10ueK

B) HelipoHOB MO3KeUKa

') anep yepenHbIX HEPBOB

J1) MUrMEHTHBIE KJIETKU KOXKHU

24. K npou3BoAHbIM He()POTOMA HE OTHOCHTCH. ..
A) An4KO

b) suunuk

B) npugaTok sinuka

I') mouka

) cepaue

25. Kamauurauus cnepMaro304/a0B...

A) M3NHUSTHUE CEMEHHOMU KUJIKOCTH B MOJIOBBIE Ty TH
b) paspyiienue JiygucToro BeHIa

B) oTcyTcTBHE XBOCTOBOTO OT/JENa CIEPMATO30M, 1A
') crtocoOHOCTH K OIII0IOTBOPEHUIO

J1) KOHTaKTHOE B3aUMO/ICUCTBUE FaMET

26. /Inst pa3BUTHS IJIALEHTHI XaPAKTEPHO BCE, KPOMe...

A) mutoTpodobnact popMupyercsi B mpeABOPCUHYATHIN EPUO/T

b) mnanenranus — nepuo 00pa3oBaHus IEPBUYHBIX BOPCUHOK

B) ¢ 3-ii Hemenu MOSIBJISIOTCS TPETUUHBIE BOPCUHKH, COJIEPIKAIE KPOBEHOC-
HBIE COCY/IbI

I') o6pazoBanne BOPCHHOK 3aKkaHunBaeTcsa K 50-M cyTkaM 0epeMEeHHOCTH

J1) mepuon oOpazoBaHUs KOTUJIEAOHOB 3aKaHUMBAETCS K KOHILy 3-TO Mecsla
OepeMEHHOCTH
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27. B pyHKUMH IIALEHTHI He BXOIUT...

A) oOMeH razamu, 0eJIKaMu U MeTa0OJIUTaMHu
b) yruerenue kjaeToOUHOr0O IMMYHHOT'O OTBETA
B) cunTes anTHTEN

I') sHpOKpuHHAsA

J1) neToKCUKaIus HEKOTOPBIX BEUIECTB

28. AMHuoH. BepHo Bcé, kKpome...

A) nmeeT 60KOBBIE, TOJIOBHYIO M XBOCTOBYIO CKJIAIKH
b) comep’uT aMHUOTHYECKYIO )KHIKOCTh

B) ocHOBHas pyHKIIMS - MTUTAHKUE 3aPO/IbIIIA

I') 3amumaeT 3apoablill OT COTPSICEHUI

J1) He pa3BUT y ueIOBEKa

29. Kearounsblii Mmemok. Bepno Bcé, kpome...

A) POUCXOAUT U3 SHTOJIEPMbI U ME30JEPMbI 3apO/IbIIIIa
b) o6pa3zoBan BHE3apOABIIICBON ME30IEPMOM M SHTOICPMOM

B) nepBrIil KpOBETBOPHBIN OpraH
I') mioxo pa3BUT y yenoBeka
J1) OCHOBHAas pOJIb y YEIIOBEKA - TUTAHKUE 3aPObIIIa

30. Yka:xuTe Npou3BOAHbIE JOPCATbHOM IKTOAEPMBI...

A) TIOTOBBIE KEJE3bl
b) Bosiockl

B) snutenuit MmaTku

I') anutenuit moyku

J1) CHUHHOW MO3T

31. IIpou3BOAHBIMH CKJIEPOTOMA SBJISIOTCS...
A) riankasi Mblllie4YHasi TKaHb

b) xocTHas TKaHb

B) BonokHucTast coequHuTeNbHAS TKAaHb

I') xpomaddhrHHBIC KIIETKH HAATIOYEYHUKOB

J1) peTukynsipHas TKaHb

32. Me3oTesuil AIBJISETCS MIPOU3BOAHBIM...
A) cCOMUTOB

b) npexopaanbHOM MIIaCTUHKU

B) cinanxHoTtoma

I') nepmaroma

J1) muoToma
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33. Ilpou3BOAHBIMHN Me3€HXUMBI CIVIAHXHOTOMA SIBJISIIOTCS...
A) me3zoTenuit

b) rmagkas mpleuyHas TkKaHb

B) snurenuit siinieBoa

I') nonepeuHnononocaTas MplllIeYHast TKAHb

J1) sanurenuii xemyaka

34. IIpou3BOAHBIMYU BHE3aPOAbIILIEBOH Me301epMbl SIBJISIOTCS. ..
A) coenHUTENIbHAS TKAaHb AMHHUOHA

b) snurtenuit aMHuOHA

B) snurenuii sxeATOYHOTO Melika

') coeaqunuTEeNbHAS TKAHH MATEPUHCKON YaCTH TIALICHTHI

J1) coenuHUTEIbHAS TKaHb KOXKHU

35. IIpon3BOAHBIMH BHE3APOABILIEBON IKTOACPMBI AIBJISAIOTCS. ..
A) sniuTenuit xKenyaka

b) snutenuit aMmHroHa

B) snutenuii xkeATOYHOr0 Melika

I') snuTenuit neueHn

J1) anuTenuii TOHKOW KUIIKU

36. IIpon3BOAHBIMH 32POABILIECBOM IJHTOACPMBI ABJIAIOTCS...
A) sIIUTEINH MOYKH

b) snutenuii siiineBoaa

B) snurenuii xxenyika

I') me3oTenuii

J1) Mukporiaus

37. K npou3BOIHbIM HEPBHOM TPYOKH cJieyeT OTHECTH...
A) sniutenuii poTOBOM MOJOCTH

b) Helipo1uThl CIMHHOTO MO3Ta

B) xpomaddurHHbIE KIIETKH

I') kopTHEB Opran

J1) poroBuiia

38. YkaxuTe Ha3BaHUeE Mpouecca BO3AeHcTBUS (GaKTOPOB KEHCKOI0 Opra-
HHM3Ma, KOTOPOMY CIIEPMATO30M/AbI NMOABEPralTCcA NP ABHKEHUHU IO KEH-
CKHMM MOJIOBBIM IIyTSIM

A) UMIIIaHTauUs

b) akpocomanbHas peakuus

B) xamanuranus
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I') kopTuKaiibHas peakius
J1) nurornnazMaTuieckas cerperamus

39. SiinexieTKa YeJl0BeKaA...
A) Me3osenuTanbHas

b) uzonenuranbHas

B) tenonenuranbHas

I') anenuranbHas

J1) pe3ko TenonenuTaibHas

40. Ipodsenue — 310 ...

A) CIUSTHUE MY KCKOTO M KEHCKOTO MPOHYKJIEOYCOB

b) koHTakTHOE B3aMMOICHCTBUE TaMET

B) nocnenoBarenbHO€ MUTOTHYECKOE JIETIEHUE 3UTOThI O€3 PoCcTa U pacxoxie-
HUSI

I') npouiecc HanpaBiaeHHOTO niepemenieHus U AudPepeHIuPOBKU KIETOK

J1) mporecc oOpa3oBaHus 3apOABIIIEBHIX JIMCTKOB

41. IIpouecc racTpyasiiiu 3aKJIKYAETCH B...

A) CIUSHUM MYXKCKOT'O M 5KEHCKOT'0 TPOHYKJIEOYCOB

b) nporniecce NpOHUKHOBEHUS CIIEPMATO30M/1a B SIMIIEKIIETKY

B) nporuiecce oOpazoBaHust TpeX 3apOJIbIIIEBHIX JUCTKOB

I') mporiecce MUTOTHYECKOTO ACICHUs 3UTOThI 0€3 pocTa

J1) o6pa3oBaHNUM 30H MOBBIIIIEHHOTO COACPKAHUSA KEITOUHBIX TPaHyJI

42. CriepMOJIU3MHBI ITO (PEPMEHTHI...

A) BbIpabaThIBaeMbIe SUIICKIECTKAMHU

b) nonasnstoniye moABUAKHOCTb CIIEPMHUEB

B) BbLIENsIEMBIE U3 AKPOCOM

I') cmocoOcTByMOIME 3aTBEPACBAHUIO TTPO3pAYHON 000JOUYKHM U 00pa30BAHUIO
13 He€ 000JI0UKHU OTUIOJOTBOPEHHUS

J1) akTUBUPYIOT MOABUKHOCTH CIIEPMHUEB

43. Mexanu3m nepBoii ¢a3bl racTpyJIssuum y 4eji0BeKa
A) ummurpanus

b) nenamunanus

B) snubomnust

I') uuBaruHanus

J1) umrutanTanus
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44. Bropas ¢a3a racTpyJisiliuyl y 4eJIOBeKa MPOUCXOAUT Iy TEM...
A) UMMHTpAITUU

b) nenamunanum

B) snubonun

I') unBarunammu

J1) uMIIaHTauu

45. Kaky1o GpyHKUMIO He BBINOJIHAET IUIaleHTa?
A) Tpoduueckyo

b) sn10KpHHHYIO

B) npixaTenpHyo

I') 3amuTHY10

J1) pa3BUTHE TOJOBBIX KJIETOK

46. Kakyo QyHKIIHIO BBINIOJIHSIET KeJITOYHbIN MEIIOK?
A) 00pa3yroTcsi IEPBUYHBIC MMOJIOBBIE KIETKU

b) BeIpaboTKa OKOJIOTIIIOIHBIX BOJT

B) BbIpabaThiBaeT XOPMOHUYECKUI TOHAOTPOITHBIN TOPMOH
') obecnieuriBaeT UMMYHOJIOTHYECKYIO 3aIIUTY

J1) obecnieunBaeT AbIXaHUE 3apOIbIIIa

47. AMHHUOH BBINOJHACT CJAeAYHOINYI0 GYHKIUIO. ..

A) BbIpabOTKa 1 0OpaTHOE BCACHIBAHUE OKOJIOTIJIOIHBIX BOJI
b) cunTes nporecrepona

B) cuntes anturen

') oOpa3oBaHue TeMOIUIAIEHTApPHOTO Oaphepa

J1) ydactue B 00pa30BaHUU KIETOK KPOBU

48. UcTOYHUKOM Pa3BUTHA IUIALEHTHI ABJIAETCH

A) BOpCHUHYATHIA XOPUOH U OCHOBHAS OTIIa1aro1ias 000JI0YKa MaTKH
b) aMHUOH U &KEeATOYHBIN MEIIOK

B) BHe3apopiieBast 3HTOAEpMa U BHE3apOAbIIIEBAs ME30AepMa

I') BHE3apobIIEBas SKTOJEPMA U BHE3APOIBIIIEBAS] ME30IEPMa

J1) rmagkuii XOpUOH U MPUCTEHOYHAS! OTHAJaro1asi 000J04YKa MATKU

49. ’KeJITOYHBIA MELIOK Pa3BUBACTCH U3...

A) BHE3apOIBIIIEBOM IKTOICPMBI U BHE3APOBIIICBON ME30/1€pPMbI
b) BHE3apoIbIIIIEBOM SHTOIEPMBI U BHE3APOABIIICBON ME30/1€pPMbI
B) runo6nacta 1 Me301epMbI

I') snubnacta u Mme30/1epMbl

J1) runobnacra u snudiacra
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50. AMHIOH pa3BUBaeTCs U3...

A) srmbnacra u runodiiacrta

b) smmbnacra u Mme301epMbl

B) runo6iacta 1 Me301epMBI

') BHE3apOABIIIEBOI SKTOACPMBI U BHE3APOIBIIIEBON ME301EPMbI
J1) BHE3apOABIIEBOM YHTOIEPMBI U BHE3APOABIILIEBON ME30I€PMBI

KoHnTposabHbIe BOIPOCHI K pa3aeny «IMOPHOIOTrHsD)

1. Kakne TuIsl SHNEKIETOK BBIIEIISIOT?

2. Yrto takoe akpocoma? KakoBa ee poyib B OILUIOJIOTBOPEHUN?

3. Ilepeunciute nepuoAbl CiepMaTOreHE3A.

4. Ha3zoBuTre OCOOCHHOCTM  OBOT€HE3a IO  CPaBHEHUIO  CO
CIIEPMATOrEHE30M.

5. Kakas gacTh oBOreHe3a npoxXouT B SMOPHUOHAIILHOM nepuo/ie?

6. HazoBute THIBI 1pOOIEHUS 3UTOTHI.

7. Kakue Tumel racTpyJiaiuu Bbl 3HaeTe? /(s Koro oHU XapakTepHBI?

8. Kak mpoucxoaut npobiieHrue 3UroThl y 4eioBeKa?

9. KakoBbI 0COOCHHOCTH TacTPyJISILIUM 3apObIIla YeIoBeKa?

10. Korga u kak mpoucXOoauT UMILJIAHTAIAS ?

11. Kak ocymiecTBisieTcsi CBSI3b 3apOJpbIlia ¢ MATEPUHCKUM OPraHU3MOM
Ha Pa3IMYHbBIX dTanax SMOPUOHAIBHOTO Pa3BUTHA?

12. Yro Takoe BHe3apojbllieBbie opranbl? KakoBo HX CTpoeHUE U
byHKIMNA?

13. KakoBbl OCHOBHBIE OCOOCHHOCTHM Pa3BUTHS 3apojiblllla YeJIOBEKa?
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