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AHHOTaAMSA

KHura npennaraer 4draresio OCYIIECTBUTH MYTEUIECTBUE B
DIyOMHBI HAIIEr0 MO3ra M TO3HAKOMHTLCS C PEabHOW KapTUHOH
npoucxoasiero. I lpeacraBneHHble YHUKaIbHbIE CBEIEHNS BO MHOTOM
MOTMONHAT MHUpP TEpCOHAbHBIX 3HaHWH. Iloyemy mpoucxoaut
OMOJIO)KeHHEe opraHusMa mpu 3adatnu? Iloyemy cnepmaro3ons
MMeeT UMEeHHO Takod BuA? OTYero cTpajaloT KEHCKHE U MYKCKHE
opraHu3mbl BriocnenctBun? Kakoll momxom K 3avatvio Obul OBl
npaBwibHbIM? Kak (opmupyercsa non pebenka? Ha atu u apyrue
BOIPOCHI 3/1€Ch HANWAYTCS OTBETHl CO MHOTHIMU Pa3bsCHEHUAMM.
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I'naBa 1. Peka xxu3nu. CTaHAapThl UCUMCIICHUS.
Mo3rosoe BeLIECTBO

Koner| 03HaKOMHUTETBHOTO (PparMeHTa.



IIpoJor

HuKTO HE MOXKeT cKa3aTh C IOCTOBEPHOM TOYHOCTHIO, UTO OH
— 3TO OH CaM U €CTb, WX OOJIbIIIe HUKTO.

W, xazanock Obl, JaHHAs podJieMa A0oJKHA (PUTypUpPOBaTh B
COBEPIIEHHO UHOM chepe YeT0BEUECKOU KUZHEAESITETbHOCTH, U
HUKaK He BSI3aThCs C TAHBIM YKJIAJOM Halllero MO3rOBOTO Be-
IIECTBA.

Ho Bce xe 310 cymecrByer. I B oqHOM, ¥ TOM K€ 4ejioBe-
K€ CIIOCOOHO YKJIabIBaThCS MO0 HECKONBKO THICSIY CYILECTB Of1-
HOBPEMEHHO, €C/Id He TOBOPUTH O oJiee rIyOOKOM Ieprojie ca-
MOT'0 BCEUEJIOBEUECKOr0 3a4arus, Tjie TO CAMOE YUCIIO BO3PACIIO
Obl KAK MUHUMYM JI0 MAJUTMOHHBIX TIOPSITKOB.

TakuM BOT 00pa3oM TBOPUTCs, TaK Ha3blBaeMasl, YejoBeye-
CKasl 1yIlia, CKJIabIBasi Te camble MOPSIKUA BO3JIOKEHUS KU3HEH
B €IMHOE YHUCJIO U 00pa3ysl B 1IEJIOM EIMHUITY €€ CaMOM, KaK 00b-
eIMHEHHOE 00IIIee 11eNoe.

U ectecTBEHHO, Y€I0BEK CIIOCOOEH OTpakaTh BCIO TY MPUPOLI-
HYIO BOJIIO B JIEMICTBUTENILHOCTH, €CIM TOMY WUJIM UHOMY OyJer
COIYTCTBOBATh KaKOE-JIMOO COCTOSTHUE.

B niestom, Ham MO3r TaiiHa A4J1d Becex ydyeHocTer Mupa. OTKpbI-
ThI JIMIIIb BEPXHUE UM HAPYKHBIC YEPTHl COCTOSIHUSI, & BCS TITY-
OUHHAS CYTh 3aKJII0YEHA MTOKAa Ha YPOBHE pepIeKCoB.

W, KOHEUYHO ke, TO yIyIlleHue Bcell HayKH, Kak eIUHOrO Iie-
JIOrO B JIeJIe OTPaKeHU s )KU3HEIEATETLHOCTH YEJI0BEUECKOrO Cy-



1IeCTBa.

OpHako He CTOUT MPUIEPKUBATHCS UMEHHO STOr0 MHEHHUS,
U B psific CIyvaeB ObLIM JOCTUTHYTHI KOE-KaKUe Pe3yJIbTaThl, HO
UX BEJICHUE Y NIOHMMaHHEe TaK U OCTaJIOCh 3a MPEAEsIoM AOoCsAra-
emocti camoro yma. Iloromy, B JaHHOM naparpadge u3yuyeHust
Bbl Bce CTONTKHETECH € TeM, UTO MOKA SIBHO HEU3BECTHO U K YeEMY
HETOCPEICTBEHHO HYKHO CTPEMUTHLCSI, YTOOBI HAKOHEIT JI0Ka3aTh
¥ [10KA3aTh [TIABHOE OTVIMYME YEJIOBEKA OT BU/A COMYCTBYIOIIETO
MPUPOIHOTO MPUIIOKEHUSI.

DTO TaKkKe HYXKHO M 3aTeM, YTOOBI HAllla YXe COBpEMEHHasI
MeJMIIMHA MOTJIa BIOJMHE pabOTOCIIOCOOHO IMarHOCTUPOBATh, a
320[IHO ¥ ONPOBEPrarh CIyXU O, TAK HA3bIBAEMOM, BCEIIEJIO Ye-
JIOBEUECKOH MU30(PPEHNUHN.

B mupe Hayku BceMy eCTh ONpeesIEHUE, U TOJIbKO HEAOPOCIIb
CrocoOHa Ha ToI00HbBIe BHICKA3bIBAHMSI, YTO 3a4aCTYIO CITy4aloT-
Cs1 WM CNIBILLIATCS B HAILIEW CpeJie.

MBI MHOTOTO HE 3HaeM. A MOTOMY, He HaJ10 MPUJaBaTh JOMOJ-
HUTEJIHHON BEphl HAIlel BCeoOIell OeCTOIKOBOCTH, U3HEMOTast
TIOJI TSKECThIO OBITHOCTH COBPEMEHHOTO JIHSI M1 OCOOEHHBIX pea-
JIVA yKe HaIIero pOCCUICKOTo OOIIecTBa.

He B yrony camoii npupoze 3eMiu CyIecTBa 4eJI0BEYECKOro
NOPSIJIKA Pa3BUBAIOTCSI UMEHHO TaKMM 00pa3oM, M COCTOSTHHEM
Cpenbl XapaKTepu3yeTcsl B 1IEJIOM COCTOsTHHE OOIIero yesioBeve-
CKOTrO yMa, KaK Ha caMoil IUIaHeTe, TaK U IO OTAEIbHO B3SITHIM
€€ TePPUTOPUSIM.

PaGorta mMo3ra mo-HacTosimeMy He W3ydeHa U 3TO eIlle OJHO



HarpapJieHUe Pa3BUTHSA B JieJie JJOObIYY 3HAHUU MOBCETHEBHOTO
XapakTepa. A UMEHHO TAKMMU OHU JIOJIKHBI CTaTh AJIsI KAXKJIOTO B
camoe OJvKaiiiiee BpeMsi, ’HaYe caM MO3T Oy/IeT U3BAT U3 Cpe-
JIbl 1 BHECEH B Hee ke, KaK KaueCTBO IMOJIE3HOr0 MCKOIIaeMoro.

B nene coTBopeHus yeoBeUECKHMX TeJl TaKoe YK€ MPOUCXO-
JIWJIO ¥ BOBCE HET HAJIOOHOCTU B TOM ITOBTOPEHUSI.



Berymienue

3arisHyTh cede BHYTpPb, MOKaIyl, He MOKeT HUKTO. [lake Te
JIMIIA, KOTOPBIE CUMTAIOT ceOsl IKCTpa HEOPAWHAPHBIMU WA UM
NIPUPABHEHHBIMU.

Tak ycrpoeHa cama mpupoza YejoBeKa U C ITUM YKe HUYe-
ro He rnozeaeib. Ho BMecTe ¢ Tem, B3IJISTHYTh Ha BCE TO MOX-
HO HECKOJIbKO MHBIMU METOJaMH, He TIPAKTUKYIOIMMUCS HUTTIC.
310 MeTO CyOBEKTUBHOW AUATHOCTUKH, WA METOJT UCUMCIICHUS
TIOPSIJIKOB COCTOSTHHSI BaIllero yma.

VM, Kak M3BECTHO, OTBEYAET 3a BCE OpraHbl, BKJIIOYAS U Ca-
MOTO ceOsl.

W 310 maer mpaBo MCCIENOBaTh €ro, a 3HAYUT, OMPEEIATh
JEeWCTBEHHOCTb TOTO MJIM MHOTO OpPraHa BelecTBa WJIH B IIEJIOM,
OpraHmM3ma.

OTtOpackiBasi B CTOPOHY BCSUYECKYIO TICUXOJIOTUYECKYIO 3aBU-
CHMOCTb Y OTKPBIBAsI IBEPb MPSAMOJIMHEHHOTO CUNTHIBAHUST MO3-
TOBOT'O 3araca BpeMEHU, MOXHO JOOUTBhCS CBOETO BHYTPEHHE-
r0 BUJICHHS TIPOIIECCa YCIOKHEHUsT KJIETKU U ONPECIIUTh CBOU
BO3MOXXHOCTH JJAJIEKO Harepey.

Harmm Mo3r — 3TO CJIMIIIKOM CJIOKHOE BEIIECTBO JIsT TPOCTOTO
IJ1a30MEPHOTO U3yUCHUS.

Jlaxe ps TEXHUYECKMX U3bICKAHWI HE JTaeT IMOJTHOTHI €10 00-
30pa.

Mos3roBoe BemecTBO — 3TO Ta e WHIYKIWS BPEMEHH, UTO



CrocoOHa peliaTh 3a7a4y Mo ONpeAeeHU0 BCEero, 4to BooOIe
TIPOVCXOJIUT.

[Toxa Ha ypOBHE HAIlIUX 3HAHUU BCE 3TO OOBSCHUTH TPYIIHO.
Jla v naetcsi, 4eCTHO TOBOPS, BCE OHO HE MPOCTO.

3abupasich k ceOe BHYTpPb, Bbl HBU3MEHHO — TepsieTe KaKOu-TO
MPOIYKT BHYTPEHHEro 0OMEeHa, 4To CO37aeT TUCKOMpOpT opra-
HaM M B LIeJIOM OpraHu3My BernectB. [Iporiie roBops, ycIokHseT
CTaJIMIO 37I0POBbs /(PU3UUECKOTr0, KOHEUHO/ .

EcTb 11 CMBICIT TaKoOro 3JI0BpeHMYECTBa camoMy cebde? [la.
Ectb. OHO HE0OXOMUMO 1151 OYAYIIEro OMpeIeIeH s CAMOTrO Ce-
Os1 B KJIETKe yma OoJiee CII0KHOTO MOopsiIKa.

To ectb, ecnu He pa3padaTbhiBaTh yM, TO OH M OCTaHETCs Ta-
KHMM, KaK ecTh ceivyac. A 3To IJIOXO, TaK KaK 3HaHUS He TOIJIO-
IIAIOTCS, @ OCTAIOTCS B CTOPOHE. 3HAYMT, YCIieXa BO BCAKOM JIeie
Oy/IeT MaJio, U elle Xyxke, He OyJeT BeJIMYMHbI HOBOTO IPOrpec-
ca. DTo OJJHAa CTOPOHA BOIPOCA.

Bropas ke — rmacur gpyroe.

«3JI0BpETHIYECTBO» HEOOXOVMMO eIIle U IIOTOMY, YTO CaMOK
’KU3HU B JIIOOOW MOMEHT yrpoKaeT OMacHOCTb M UCUUCIIUTH ee
JUTsl KOHKPETHOT'O YeJIOBeKa MOKET TOJIbKO €r0 MO3T.

[Totomy, pacmmgppoBKa €ro COCTOSIHUSI — €CTh HaJle)XHOe
YKJIOHEHUE OT JIMHUM cyapObl. Kak BuguTe, ee n30exars MOKHO,
HO TOJIBKO HaJI0 3HaTh, KOTJIa M KaK, 4TO COBepIMTh. U Takue
3HAHMSI MOXKET JIaTh TOJIbKO HAlll YM CAMOCTOSITEIbHOTO XapaKTe-
pa BHE BCSIKOW MIPUEMJIEMOCTH CO CTOPOHBI.

U emme oqHa NMONIOKWUTENIbHASI CTOPOHA «3JIOBPETHUYECTBA».



DTO IOMOJHUTEIBHOE BOCCO3/IaHNE B OPraHU3Me JKUBBIX KJle-
TOK HECYIIIUXCSI XpPOMOCOM. UTO 3TO Takoe — Bbl y3HAETE B CAMOM
pacckase.

A moKa 51 IPOJOJIKY TEMY CaMOT'0 COZIEP/KaHUS.

Wrak, pacckas — 3TO MPOCTO MPOXOJ-TIEPEX01 B APYror MUp,
32 KOTOPHIM HET HUYEro, KpoMe MHOTO pOjia 3HAHWIA.

Mo3r 100bIBaeT X caMoCToATeIbHO. OH JIOBUT TE CaMble JTy-
YK, YTO 0003HAYAIOTCS MO-Pa3HOMY — OT TEILIOBBIX JIO PajIno-
AKTHUBHBIX, W TIEPEOIpe/iefisieT WX B BEJUYMHY MPUPOIHO Clia-
TraloIierocsi yma, mpe/iBapuTesIbHO OUUCTUB OPraHU3MOM U BbI-
JIaB CO3HAHMIO HAPYKHOW MaMSTBIO B BUJIE TAKOTO MTUCAHUS, UK
IIPOCTO PA3roBOPHON PEYH.

Bce 310 3HaHMs, TpaHC(DOPMUPOBAHHBIE B JIydax U MIyIIUE
K HaM U3BHE.

Wrtak, s mpuIiaiiao B Iy TelIeCTBUE TI0 MO3rOBOMY JIHY, a Ke-
JIAIOIIUX TIOTPYIUThCS BMECTe CO MHOIO — B ITyTh CBOETO COBEp-
IIIEHCTBA.

He 6oiitech, 9T0 He OOIBHO, XOTS ¥ HECKOJIBKO HEOOBIYHO [IJIsT
ceOsl.

A ToTOMY, CYACT/IMBOTO TUIABAHUS 110 CBOEMY BHYTPEHHEMY
KPOBOOOPAIIEHHIO JI0 CAMBIX ITTyOMH "KpoBOTouamuxcs" 3Ha-
HUI.



I'naBa 1. Peka xkuzuu. Crtangaprsl
ucuucjeHusa. Mo3rosoe BemecTso

OCHOBY JeSITEIFHOCTH YeJIOBEYECKOMY OpPraHM3MY CJaraer,
KaK M3BECTHO, KPOBEHOCHASI CUCTEMa C ee CepIevHON aKTUBHO-
CTBIO.

Cama nepeHocHMMasi B OpraHu3Me KpOoBb ITPEICTaBIIsAET COO0M
0COOBII XpPOMOCOMHBII HA0OP, U3 KOTOPOTO MPOU3PACTAIOT MHO-
rve BHIbI KPOBSIHBIX MOJIEKY/I. TedeHre KpOBH MO COCTaBy Op-
raHM3Ma MOXKHO BIIOJIHE OINPE/IeIUTh, KaK PeKy KM3HH, OO He
OyIeT MepBOro — OCTAHOBUTCSI U BTOPOE.

Ho 310 yXe JaBHO M3BECTHO, a MOTOMY IOHIEM jajiee IO
MapuIpyTy JBHKEHHsI KPOBSTHOW MOJIEKYJbI M, COBIIAB C HEIo,
BHEJIPUMCSI CaMH B TJIa3My, XOpOIIO 3a(hMKCHPOBABILKCH TaM U
HaJIe’KHO 3aKPETIOCTHBIIIHUCH.

ITo xomy ABVMKEHUS MOJIEKYJTbl MOXKHO HEMHOTO PacciIabuThCsI
M Jlake OTIOXHYTh. OHA HE CKOPO JIOHECET JI0 CaMO¥ TIIyOHMHBI
MO3ra ¥ 9TOT EPUOJ] Mbl CAMH, ECTECTBEHHO, TIOYYBCTBYEM.

[Tpoxozst pa3iuyHble MOAETAIBHO CIOKEHHbIE y3JIOBBIE CO-
eMHCHU S, HEIIPEMEHHO Ha/l0 OOpaTUTh BHUMaHME HAa UX BHYT-
PEHHIOI KOHBIOHKTYPY CJIOKEHHS U OIPOOMPOBATH CaM COCTaB
IyTEeM JIETKOTO COIPUKACAHHSI.

Eciti Bbl He YCITBILIAIN HUYETO MOI03PUTENHHOTO, U CAMOTYB-
CTBHE HE yXYIIIWJIOCh, TO 3HAYMT, BCE Y3JIbl Y Bac B MOpsIIKE



¥ KPOBEHOCHAS BOJIHA JIBUXKETCS TI0 HEOOXOIUMOMY MapIIPyTy
6e3 mperpa.

Jlanee MOXeM OILIYTHUTh JIETKUI IETYOK B OOJIACTH T'OJIOBBI.
DTO Mbl CaMU MPOXOAUM BEPXHIOI YacTh KOPbl BPEMEHH, a 3a-
TEeM, HECKOJIbKO 3aMe]|isisl IBUKEHUE, BOMAEM B 30HbI KCIIEPU-
MEHTAJIBHOTO PUCKA.

WTtak, Mbl Honajau B pycjio MO3roBOro ooMeHa U, Ternepb, BMe-
CTe C MOJIEKYJION TIbITaeMCsl IPUJIOKUTD ceOsl ke K Jey BHYT-
PEHHEro 0O0yCTPOKCTBA.

Cama MoJieKy/jla BHE3allHO pacrafaeTcss U COo3[IaeT CoOOu
HEKOTOPOTo pojia TOMYelo B BHJE Oojiee MEJIKUX EIMHHMIIL ee CO-
CTaBa.

To "xyuku" mamaru. OHM COCTaBJIEHBI B OCHOBE CBOEW
U3 TOPMOHA OpraHU3Ma M COIYTCTBYIOT Pa3BUTUIO CAMOU MaMsi-
TH YeJIOBEKA B €ro MPUPOIHYIO BETUUUHY.

"Kyuku" pacnipeaeniuch Kyaa Hy’kKHO, a Mbl OCTAJIUCh O[T~
KUAATh IPYTYI0 MOJIEKYJTY, YTO IIPUHECET TEM 'KydKam'" KOPM U
HAJIe)KHO IIPUKPENUT UX K MO3TOBOMY BEILECTBY.

Tak MpoucXoouT B rojioBe OTIOKEHHE elIuHMIl NaMsaTH. Ta-
KHMM e 00pa3oM claraercsi 1 caMmo MO3rOBO€ BEIIECTBO.

Ero KOMITOHEHTBI — 3TO KOMIIOHEHTBI KPOBHU, TIOBCIOY CJlara-
IOLLIEV CBOIO OCHOBY CO3MJAHHUS.

[TocMOTpeB 3TO U OTOPBABIIKCH OT TOM paclierIeHHON MoJie-
KyJIbl, Mbl IEPECKAKMBAEM Ha JIPYryl0 U BMECTE C HEN MPOXOIUM
B JaJIbHENIIIee y3/I0CKOILJICHHUE.

Centyac MBI HaXOOMMCSI Ha MOJIEKYJIE KHCJIOPOJA, KOTOPbIU



TaK ke OTHUXOHbKY pa3jiaraeTcsi 1o COCTaBy, a CITyCTsI BpeMs 00-
pasyer Apyroe COCTOSHUE.

"Kydku'" mamMaTH 31€ech He y4aBCTBYIOT. OHM OCTaJIMCh 1032~
1u. IIpupocT cuibl B y3/10CKOIUIEHUSIX OTCYTCTBYET. DTO CO3/JaH-
Hasl IPUPOJOM POXKIEHUSI T€HETUUYECKasi OCHOBA, KOTOpasi Mpu
KM3HU HE MOABEPraeTcsi U3MEHEHMIO.

OHa ToNbKO MOJJIEPKUBAET ceOsl MUTAHUEM U €CTECTBEHHBIM
00OMEHOM KHCJIO-TIPOAYKTOBOTO Pacnajia.

WTtak, Mbl, MOKHO CKa3aTh, JOOPAIUCH 10 CAMOTO MO3TOBOTO
JIHa, ¥ Tenepb OyJIeM HCCIIeIoBaTh ero, Opocasi Ty caMylo MoJie-
KyJ1y KPOBH.

MBI nIpUKperuisieMcsl K OIHOMY U3 y3JI0BbIX CKOIUIEHUH U T10-
YTU BrPbI3aEMCSl B CEpe/IMHY TOW MSKOTH BemlecTBa. bonu He
YyBCTBYEM U ITPOJIOJIKAEM UCCIIEI0BAHUE YBEPEHHO.

[MoovepenHo pazdupasi o COCTaBy BEIIECTBO, Mbl OOHAPYKH-
BA€M Pa3HbI€ 10 BUY KJIETKHU.

Camu KJIETKY — 3TO PELlETKU HEMPaBUIIbHO OKPYIJION (DOPMBI.

TeMHBIe UMEIOT OOJIBIINIA pa3Mep.

bBeiibie — MEHbIIUH.

CrpykTypa cioxeHus onHMHakoBa. Knetku ¢purypupyor ne-
pel HaMU B CBOIO HATYpaIbHYIO BeJMuuHy. MbI gaxe nmpodyem
BOT'PY3UTHCS HA OJJHY U3 HUX U ITPOBEPSIEM ITPOYHOCTH €€ CTPYK-
TYpBL.

Ona npoyHa WM yrpyra, Kak npyxuHa KpoBaTtyu. Mbl MoxkeM
Jake Ha Hed momnpeirath. M TyT ke olyiiaemM ykon y ceOsi B
r'0JIOBE WJIH JIETKOE COCTOSTHUE TOJIOBOKPYKEHMSI.



BuOparus Takux KJIETOK MO3TOBOTO BEIIIECTBA — 3TO CBOEOO-
pa3Hasi MexaHWKa BOJTHOBOTO POCTA.

[pr BUOpaIUK BOCIPOM3BOIUTCS MEXaHHMYECKOE CKOJbKE-
HME KJIETKH, KOTOpOE 3aTparuBaeT U Jpyrue OCHOBBL. Takum 00-
pa3oMm, ojiHa KJIeTKa CIIOCOOHA BO3JICHCTBOBATh HA MHOXECTBO.

Mm1 ycniokarBaemcst M Ha CeKyH1y 3amupaeM. KieTka Bopas-
HUBAETCS ¥ MPUHUMAET OOBIYHbINA BH/I.

Bce 310 Bpems caMu KJIETKM He OCTaHABJIMBAIOTCSI HU Ha ce-
KyHay. OHU JBUKYTCS B OJIHOM HaIlpaBJIieHUU. DTO KPyroBoe
IBWXKEHME, B LIEHTPE KOTOPOro HAXOAWTCS Oenast KiIeTKa, a Bo-
KPYT TEMHBIE.

Ha omny Genylo mpunasaer Tpu-4eTbipe TeMHbIX. TakoB Ba-
PUAHT MOETO MPUPOIHOTo packiana. [To pasmepy Bce OHU TIpU-
MEpPHO OJIMHAKOBHI.

Bpemsi OoT BpeMeHM NpPOMCXOOWT OIIONOTBOpEHHE Oesoit
KJIeTKU. M3 cocrtaBa TeMHBIX MO BO3JICHCTBUEM BHUOpAIIMHU CO
CTOPOHBI MOJIEKYJIbI KPOBH BBIJICIISIETCS] CIEPMEHT — TEMHOBATOE
BELIECTBO KJIEUKOro Xxapakrepa. OHO MTHOBEHHO YCTPEMJISETCS
K OeJIoil KJIeTKe U MCUe3aeT B ee CTPYKTYype.

Tak nutaercs OGenast BeJIMYMHA W TIOTOMY COCTOUT B TIEHTPE.
TemHbIe ke KJIerKH TOJTyJaloT CBOE HEMOCPECTBEHHO U3 COCTa-
Ba MOJIEKYJIbl KPOBH.

BIoOBOJIb HACMOTPEBIIKCH HA 3TO, MBI IOKKIAEM 3Ty IPYIIITY
Y JIBUTAeM Jiajiee, JIETKO TIepecKaknBasi ¢ KIIETKHU Ha KJIETKY U U3
TIOJIOCHI Ha TOJIOCY.

Kaxmas otaenbHas monoca — 3T y3JI0CKOIUIEHHe 0C000 BUO-



palMOHHBIX KJIETOK. CTOUT JIMIIIb K HUM PUKOCHYTbCS, OHU TYT
K€ BCe BMECTe HAUMHAIOT BUOPALIUIO.

Ilonoca — 310 psAZl TEMHOBATBIX KJIETOK. 3/1€Ch PACIIOIOKEHUE
HECKOJIBKO JIpyroe.

Kaxnas TeMHast mogxoqut OJIM3KO K JIPYrou, a Mekay HUMU
M Kak Obl CBepxy JIokuTcs Oenasi. OHa COOEPKUTCS TEM CaMbIM
KJIEMKAM CHEPMEHTOM, YTO BBIIEJISIOT TEMHBIE OCHOBBI, ITUTAS
€€ CO CBOEU CTOPOHBI.

B obmem, 310 AByXpsiiHast ocHOBa KJieTok. Ho 310 TONbKO
NIEPBOE MOMNABILIEECS Y3JI0OCOEINHEHNE.

[Ipoxogum panee. BMur Hac 3akpy4nBaeT KakoM-TO BUXPb U
Opocaer, CJIOBHO COJIOMUHKY CO CTOPOHBI B CTOPOHY.

DTO reHepaTop MO3TOBOIO HAIPSIKEHUSI.

31ech BO3HUKAET T0JIe OOIIEro AUCTAHIIMOHHOTO COMMKEHUS
BHYTPUKJIETOYHOI'O COCTAaBA.

['oBOp# mpoliie, KJIETKX TPOIIATCA U NEPEMENINBAIOTCS MEXK-
Iy COOOM.

DTa Macca OCTOSTHHO B IBUKEHUM U HE OCTAHABJIMBACTCSA HU
Ha CEKyHJy.

Tak gymaeTr MO3roBoe BEUIECTBO U CO3/1a€T CBOK MHAYKIIMIO
B I10JIe BHEIITHEW CPEJIbl.

[InTaHue BOCIPOU3BOOUTCA HA XOAY M KJIETKU TOrO NEproja
He cTapeloT. OHM OOHOBJISIIOT CBOE COCTOSIHUE 32 CYET MOCTOSIH-
HOT'O IIUTAHUSI.

C TpynoM ynepkuBasich BO3JIE OIHOM U3 CTEHOK, Mbl paccMma-
puBaeM Jpyroe.



OTkyna OepyTcsi 3/1eCh KJIETKU UM OTKYAA MOCTYMAIT?

CMOTpHUM BHUMATEJIBHO.

Hacrynaer HeGombIlioe MPOCBETIIEHHE BHYTPH TOTO JIBHXKE-
HUSI, ¥ MBI BAPYT BUAUM IPOXOJI, U3 KOTOPOTO KJIETKU MPSIMbIM
MyTeM TOMAaIal0T BHYTPb CEro KoT/ia JBrkeHus. [Iponsuraem-
Cs1 OCTOPOKHO JIaJIbIIIe ¥ TTPOCKAJIb3bIBAEM BHYTPb TOTO ITPOXO-
Jia, TIpY 3TOM CTapasiCh He 3alleNKUTh HAMPABJISIONIYIOCS BHYTPb
KJIETKY.

HccnenoBas xof, Mbl yOeKJaeMcs, 9To BCe KJIETKH, yYaBCTBY-
IOIIKe B Mporiecce 000pOTa, MOCTYMAIOT U3 OJHOTO MECTa, B KO-
TOPOM CaMU JIOBOJILHO OBICTPO CO3/IAI0TCS. DTO KaKasi-TO ObICT-
PONPOU3BOASAINIAS MAIIIMHA KJIETOK.

31ech Mbl HAOTIOMAEM POKACHUE U OEJIbIX, U TEMHBIX KJIETOK.

BHauasie o6pa3syercst mpocTo Toueuka, 3aTeM OHa MojIpacTaeT
Y B OJIHO MTHOBEHHME JIeJIaeTCsl OOBIYHOM KJIETKOM, CIIOBHO Pa3-
BOPAUMBAETCS, KaK MPYKUHA.

STOT MEXaHWU3M Ha3bIBAETCSl BECTUOIOJIATOPHBIM amlmapaTtoM
MO3IOBOTIO POCTa.

Cam BecTHOIOJIATOP — 3TO Macca JIEMEHTOB, COCAMHEHHBIX
OIHAM COCTaBOM, K KOTOPOMY MOJXOAUT OCHOBHOM MTPUTOK KPO-
BU.

Takum 06pa3oM, BeCTUOJISITOP TTPUPOIHO U3 COCTaBA KPOBU
cllaraeT MO3TOBYIO KJIETKY U 3aITyCKaeT ee B padoTy caMoro Mo3ra
B 1IEJIOM.

[MTpekparnieHre nogauy KpoBU OCTAHOBUJIO ObI STOT MTPOIIECC, U
KJIETKM HE BO3POKIAINCH Obl, YTO 0003HAYAET OTCYTCTBHE BCSI-



KOTO MBIIIJIEHU S WM UHIYKIIMKA MO3TOBOTO BEILECTBA.

IIpoxonuMm 3TOT nepuon 1 ycrpemiisiemcs gaiee. Io myrtu Hac
BCTPEYAIOT HOBBIE Y3JI0BBIE WJIM TIOJIOCHBIE COEAVUHEHUS.

3p1ech OHM Kak Obl pa30eralorcsi B CTOPOHBI M pacnoJiararor-
Cs1 110 HENPSAAMOU OKPYKHOCTU. ECTb ABYXpsiIHBIE, TPEXPAIHbIE U
Jaxe MeCTUPSAHBIE. DTO 00YCIOBIEHO MPUPOIOH elle B Te TIe-
PHO[BI, KOT/IA YEJIOBEYECKMM MO3T TOJIBKO CO3JaBaJICS.

IToxpyTHBIIUCE 31€Ch, MBI YCTPEMJIIEMCS JIAJIEE.

[TpoGupaemcsi CKBO3b I'yCTOTY KaKMX-TO COSAMHEHUI U MeJl-
KO3EPHUCTBIX COCTOSIHUI, ¥ BBIXOAUM K HOBOMY KOJIBLIEBOMY 3a-
KPYIJIEHUIO.

34ech NIPOUCXOAUT ABUKEHHUE KJIETOK U3 OJHOU CTOPOHBI B
ApYryio.

OHu nepeBUraloTcsi pPATMUYHO, CIIOBHO X KTO-TO yaapsieT U
JBUKYTCSI B HAIPABJIEHUU OJHOI'O CJIOKHOI'O IO COCTABY Bellle-
CTBa.

OHo moryomaeT KJIeTKU 1 Yepe3 BpeMsl BBIITyCKaeT UX U3 ceds
B HECKOJILKO MHOM BapuaHTe. [Ipoasuraromnmecs KIeTKu UMEoT
BUJ1 HETIPABWJIbHBIX OBaJIOB O€3 BHYTPEHHEro ceueHusi. TobKo
Kakas-To 000JI0YKa UM TOHKasl IPOCBEYMBAIOIASACS TKaHb CO-
CTaBJISIET UX CPEJIUHY.

Ha BbIXOzie 7K€ OHM NOJIyYaloT CBOIO PEIIETYATOCTh U OKPYT-
JIAIOTCA 10 HAMEYEHHOI'O IIPUPOAOM COCTABA.

Tak popmupyercs y3noBas naMAaTh MO3TOBOTO BEILECTBA.

PereTku — 310 CEKLMM MPUPOCTA.

Anmnapar ux co3aHus — y3eJ1 BOCIIPOM3BOACTBA namsTu. Ero



ellle MOXXHO Ha3BaTh Aemudparopom BpeMeHU. OH COCTOUT U3
1IEJIOTO Psijia BEIIECTB U UMEET CBSI3b HEMOCPECTBEHHO C MOJIe-
KYyJIO KPOBH.

OobpazoBaHHbIe KJIETKH YKJIA/IBIBAIOTCS B OHY Maccy, KOTO-
pasi uepes nepuoj] YHOCUTCS Jlajiee Mo MapIIpyTy CBOETO JIBUKe-
HUSI.

B aTom niepeiesnie y4acTBYIOT TOJBKO TEMHBIE KJIETKU. BenocThb
OTCYTCTBYET U HE OIpeNesIeTcsl, KaK perieT4arocTh.

Orubaem TOT caMblil y3eJ1 1 BMUT OKa3bIBaeMcsl Iiepe]t mojao0-
HO CXOXHM MECTOM MO MPOU3BOJCTBY MHOTO XapaKTepa KJIETKU.

Ot0 Genbie BemecTa. VX mponsrkeHre ropasio MeiieHHee,
a CO3[IaHMe PEIIETKH HaKOILISEMO.

To ectb, cpa3y B y3eJ MOCTYNAEeT HECKOIBKO ONbIX «TeJel»
TAKOU K€ HETPABUJIBHO OKPYIIION (pOpMBI. M3 HUX CTPOUTCS HO-
Basl KJIeTKA U ee pelieTka.

Ha cemb-nieBATh "Testell" BHIPOCTaeT OHA BEJWYMHA OEJIOu
KJIETKU.

Takou packian He cinydaeH. [Ipupona onpenenwia mudpo-
BYIO 3aBUCHMOCTb U CO3J1ajia Pa3psiiHOCTh KjieTku. OHa MoXeT
OBbITh CEMUPA3PsIHASL, BOCBMU U JIEBSITH.

DTO KJIETKM MO3TOBOIO pOCTa U KJIETKU OTKPOBEHHO F€HETH-
Jyeckoi mamsATH. Vnu, KJeTku BHYTpUyTPOOHOTO pocTa.

3aBUCUMOCTh MX TIONAJaHUs B BEJIMYMHY CIIEPMATO30Ua
orpeieNisieT MOMEHT IUIOJOB3PACTaHUS.

Takum 06pa3oM, caMO MO3rOBOE COEAMHEHME COo3laeT cebe
3alUTy U onpeziensieT (PYHKIMIo pocTa OyayIero nmoToMcTBa.



OnpenenssieMOCTb TUMA 3apsTHOCTH KJIETKU 3aBUCUT OT MO-
MEHTa BBIHOCA CEMEHHOTO HAKOIUICHHWS] BHYTPU TE€HETUUYECKHUX
yKe Pa3BUTHIX MOJIOBBIX CTPYKTYP.

Takue KJIETKU UMEITCA U B XKEHCKOU CTPYKType Tela, U B
Mmyxckoi. [IpeoOnagaer HaMMeHbIIee YUCIIo paspsiaa. ITo 00y-
CJIOBJICHO CaMOW TIPUPOTHON BhIpakaeMocThio. CBoeoOpasHoe
YCKOpEHHE pellieHus MPOLIecca BhIHAIIMBAHUS TUIOJA.
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