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A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

BBenenne

Jlnst Hayana nmaBaiite mo3HakommMmcs. Pacckaxkute HemHOro o cebe. Xotsl HeT, crom. S cam
nornpoOyIo pacckasaTh 0 Bac. Y Bac ecTh Heruioxasi paboTta, Ha KOTOpOU Bbl ycraere. Bo3mokHO, y
BacC €CTb CEMbs U I€TH, KOTOPBIM BBl XOTUTE YIeIATh BpeMs. HaBepHsKa y Bac ecTb py3bsl, C KOTO-
PBIMH BBI JIIOOUTE BECEJIO IPOBOAUTD BPEMsl, BHIIIUTH U XOporIo rnoects. Ho B mocnennee BpeMst BbI
CTaJM 3aMevarh, YTO HaOpasM JIMIITHUI Bec 1 Bama usndeckas ¢opma Jajieka oT TOi, 4To Obuia
B 18 ser. B Hazjex/ie TO MCIpaBUTD BB IaKe 3aNKCATMCh B (PUTHEC-KIIYO, KyJa TamuTe ceosi OyK-
BaJIbHO 3a BOJIOCHI /IBa-TPH Pa3a B HEJIEJI0, HO HUUEro He MeHseTcs. Bhl 1axe noanucantuck Ha napy
¢utHec-610repoB B MIHCTarpame ¢ pacyeToM y3HaTh UX CEKpeT.

3alyapTe O MISHIEBBIX KauKax ¥ IMaMypHbIX utoHsmax! OHM KapIUHAIBHO OTIMYAIOTCS OT
OKPY’KaIOIMX HEe TOJbKO 00Pa30M KM3HHU, HO M1 MACTEPCKUM BJIajieHeM (pOTOPEAAKTOPAMH.

A Teneppb 51 pacckaxy o cebe: MHe 38 JieT, y MeHs JBOe JeTei, pyKOBOASIIAsH AOKHOCTh —
BCE 3TO OTHMMAET MHOIO CWJI, SHEpruu U sMoumil. EM g B cpeaHem Tpu pasa B i€Hb, TPEHUPYIOCh
7IBa, a €CJIM MOBE3eT, TPU pa3a B Hejesmo. JIIoOo BHIMUTh UBA U BKYCHO noects. Ho yx n3BuHMTE,
s BBIJISIKY Jiyduie, yeM Bbl! Ho miaBHOe, 4TO OT/IMYaeT MeHs OT Bac, — 3TO 3HAHUS M yMEHUE UX
IPUMEHUTb. XOTUTE HAyuYuThcsl ToMy ke? Toraa Bbl JepKUTe B pyKax IMPaBUJIbHYIO KHUTY.

9Ta KHHra SBJsIETCSI COOPHHKOM CaMbIX JIyYIIHX, HOBBIX M
nepeaoBbIX 3HAHUM B 00acT (putHeca. OCHOBaHA OHA HA HAYYHOM 6a3e 1
HCCJIeIOBAHUSIX B 00J1aCTH (PH3HOJIOTHH YeJI0OBEKa, MOJKPeNJIeHHbIX Moeil
yCIelTHOW MHOTOJIETHEeH MPAaKTHKON KaK TPpeHepa Hu NpernojaBareJis.

Bl mpakTMYECKM HE BCTPETUTE 3[1ECh TOTOBBIX pelenToB. 3Haete noyemy? Mim MoxHO nocie-
nosatb! Ho oHu He paboTaior. S mymaro, BB M caMH He pa3 B 9TOM yOeaanuch. S mam BaMm Hecpas-
HUMO OOJIbIlIee — 3HAHUS, C TIOMOIIBIO KOTOPBIX BBl CMOXKETE CAMOCTOSITESIBHO CTPOUTH TPEHUPOBOY-
HBIT TIPOIIECC M PAITMOH IMUTAHUS, UCXOJISI M3 BAIIMX MHAMBUIYAJBHBIX OCOOCHHOCTEN. S TOKaxy BaMm,
Kak MOXHO HC€ OI'paHHU4MUBAaThb ce0s B IMATAaHNH, KaK MOCBAIIATh TPEHUPOBKAM J1Ba, MAKCUMYM TpU
yaca B HEJIeJII0 ¥ IIPU 9TOM MPOrpPeCcCUpPOBaTh HE MO THSM, a 110 YacaM.

41 He oberiaio Bam JIETKOTO YTEHUsI — MeCTaMH OyleT HEMHOTO clIokHO. Ho BcrioMHuTE Bamm
JOOCTHXKEHMS], YTO-TO, YeM Bbl ropautech. Heyxenu oHM Aanuch BaM IPOCTO TaK, HEY:KEJIU BaM He
MIPULIUIOCH NTPEOI0JIETh HEKOTOpbIe TPYIHOCTU? Sl mocTapaloch He neperpy:karb Bac JUIIHEN UHPOp-
Mares — laxe Toraa, Kkorjaa OyeT HeloHATHO, st Oyy MPUBOIUTH MPAKTHUECKUE IIPUMEPHI, KOTOPbIS
MO3BOJIAT BaM JIy4llle YCBOUTh MaTepuall.

Bce raBbl B 9TO KHUTE BBICTPOEHBI B JIOTUUECKOM TOPsIIKE, TIOITOMY IIPOIITY Bac, He Mpo-
JIMCTBIBAWTE WX, HE 3a0eraiite Briepen. Bo3MoXHO, MOHAYATY Yy Bac He CJIOKHUTCS €IUHOM KapTUHBIL.
[TpuBenenHbie (hakThl OYIyT HATIOMHUHATH PA3PO3HEHHBIE IETANM Ta3/ia, HO, YBEPSIIO BAC, YeM JIaJIbIIe
BBl OyJieTe UnTaTh, TeM OOJIbIIie BBl Oy/ieTe BUECTh CUTYAIHMIO B 1eioM. K cepeiHe KHUTH BBI TIOM-
MeTe, YTO BCE He TaK CTPAITHO U CJIOXKHO, a OJMKe K KOHILy TIOMMeTe JIOTUKY CBOETO OpraHu3Ma, 1 K
BaM TpUJIET IOHUMaHKe, KaK HY)KHO JeiCTBOBAaTh, YTOOBI YCHIIMS HE IPOTIAJIA JIaPOM.

Bbl oco3Haere, 4TOOBI J0CTHYL (PUTYPHI MeYThl U COXPAHATH
NnpeKpacHyo (popmy BCIO )KH3Hb, HECJHO0KHO. /locTaTOUYHO JUIIb CJIe10BaTh
PAAY NPOCTHIX MPABUJIL.

B mobGom ciyuae 51 o0elalo BaM MHOTO HOBOW, MOJIE3HOW U yBJIeKaTeIbHOM uH(popMmauuu. 51
IIPUOTKPOIO 3aBECY TalHbI KPACUBOIO TEJIA U BbI1aM ITPO(ECCMOHATIBHBIE CEKPETHI (PUTHEC-TPEHEPOB.

S MICKpeHHe HaZIeI0Ch, YTO BaM ITOHPABUTCS.

B nyTs, MOWi 1oporoi unTares!



A. 1. ViBaHoB. «Enib Oomnbliie, TPEHUPYICS MEHbIIE, BBIIJISIIH JTyqIie!»

I'naBa 1
M3 yero Mbl COCTOMM U KaK MBI JBHTI'aeMCsI

HpC)KIIC YEM Mbl HAYHEM, X041y BaC NPEAYIPEANUTb, YTO 9TO CaMad CKYUYHasd U HCUHTCPCCHAs
IJIaBa U3 BCEH KHUTU. Xopomee HavaJlo, HE ITpaBJa mm? Ha camom AEJIC KOMY-TO 3Ta I'NlaBa HAIIOMHUT
IOKOJIbHBIC TOAbI, 4 KOMY-TO INOKAXXCTCA OaHaJIbHOM. $1 NOoCTaparoCh OXKUBUTL €€ IIpUMEPaMU, IIPHUBA3-
KOM K PEAIbHOCTH. Kak s YK€ rOBOPUJI, BCE IJIaBbl BBICTPOCHDBI B JIOTUYCCKOM IOPANKE, U 3HATDH 9TO
HaM HCO6XOILI/IMO, YTOOBI MMPpOAOJIZKHUTD. B 31011 IM1aBe — OCHOBa OCHOB.
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Hrak,

AHaToMHsI — HayKa, M3yyalolllas BHEIIHIO (OpMy U BHYTPEHHEE CTPOEHHE OpraHu3Ma:
COCTaBHBIE YaCTH, KOHCTPYKIIMIO, CXeMY HaIllell OMOJIOTMUECKON MAIITFHBI.

3auem HaM HYKHO 3HaTh OCHOBBI CTPOEHUs1 opraHu3ma? Mbl ske MOXeM e31UTh Ha aBTOMOOHJIE,
He 3Hasi ero cTpoeHus. [la, HO YTOOBI MPABUIIBHO €r0 KCIUTyaTUPOBaTh, He 00paIasch Mo KaxIoM
MEJIOUH K CIeUaIICTaM, Mbl IOJKHBI IMETh IIPeJICTaBIeHHE O TOM, Kak OH paboTaer.



A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

Kiaerkn

W3 mikonpHOrO Kypca OMOIOrUM BCe MbI TIOMHHM, 4TO (biopa v (payHa COCTOUT U3 KJIETOK —
MaJTIOCEHBKUX KUPITUYMUKOB, M3 KOTOPBIX TIOCTPOEHO 3/IaHKe HAIIIero Teja. A, /1a, y HaC ¢ BaMU 3Ha-
YUTEILHO OOJIBIE OOIIEro C OBOIIAMM, YeM BbI JyMauid. Harm KJIeTKU MMeIoT TPUMEPHO OJUHAKO-
BOE CTPOCHUE:!

Kaemounyto 0o6orouxy (MeMOpany);

BHYMPEHHION CPedy KAemKit, 3aTIONTHEHHYIO JKUAKOCTBIO (TUIa3my);

£0po — HOCUTEJIb TeHETUUECKON MH(OpMALIUK.

Ho He Hajo mepexuBarh, HA TOM CXOJCTBO KJIETOK 3aKaHYMBAETCS — Y pacTeHUI, 'pUOOB U
JKHBBIX CYIIIECTB KJIETKH BCE K€ UMEIOT MHOKECTBO Pa3JIMIHIA.

Hac ¢ Bamu MHTEpeCyIoT KJISTKH YeioBeKa. VX B HailleM opraHu3me HeBepOsITHOE KOJTMIeCTBO:
ot 50 10 75 TpWIIMOHOB!

Kak MbI yBUIUM HIKe, KJIETKHU HAIIETO TeJia TOXe HEOHOPOJIHBI, HO BCE ke UMEIOT PsIfl CXOKUX
4yepr:

O06osouka KJIETKH (KJIeTouHass MeMOpaHa, Win yumonemma (IATO — KJIETKA, JieMMa — 000-
JIOUKa), — COCTOMT U3 Xkupa. ;Kup obnagaer Xopolieid MpOHUIIAeMOCThI0 M THOKOCTBIO. [T03TOMY MBI
C BaMU TaK¥e MSATKUE W TPUATHBIC HA OLTYTIb.

Kupnkas cpena KJIETKU — yumonaasma, Wi auanonaazma. Ilo cytu, ato Boga. Bee Mbl ciibl-
mranmu ¢ppasy, uto uesoBek Ha 70 % coctout u3 Boapl. Peub kak pa3z 06 stom. [TocmoTpuTe Ha pucy-
HOK: JXHIKOCTh COCTABJISIET OCHOBHOUM 0OBEM KJIETKH.

Opeanennvt kremxu — cocTaBHble yacTu. Kaxaas M3 HUX BBHIMOJHSAET CBOIO CEIU(UIECKYIO
dynkmo. Ux MHo)ecTBo. He Xxody myrath Bac MHOKECTBOM JIATUHCKUX Ha3BaHUM. K ToMy ke, TOBO-
PAT, UTO €C/IM MX MePEUUCTIUTh Oe3 3alMHKYA TPOMKHM TOJIOCOM, MOKHO OTKPBITh Bpata B JIpyroe
M3MepeHue.

Hac ¢ Bamu MOTyT 3aMHTEpecoBaTh TOJBKO HEKOTOPBIE U3 HUX, OT KOTOPBIX HEIMOCPEICTBEHHO
3aBUCHT Pe3yJbTaT TPEHUPOBOK:

SHAaoNa3MaTUYECKUIA
Anpo PeTUKYNYM

Bakyonb

Jlnzocoma
UuTonnasma

KnetouHasa Mmemb6paHa
Xnoponnact

KneTtouHasa cTeHKka

Pu6ocoma

Puc. Knemxa uenosexa

Pubocomvt — B HUX Tipor3BOAUTCS O€TOK. B ToM uriciie 1 OeIOK HAIIMX MBI,
10



A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

Mumoxonopuu — «3HeprocTaHIu» Ki1eTKU. OHM OTBEYAIoT 3a Hallly SHEPryio, B HUX e CHKU-
raeTcst Kup.

W camas rnaBHas yacTh KJIETKU — s0po. SAApo NonyyaeT CUrHajbl OT BHELIIHEN Cpeibl U OTIAeT
CHUTHAJIBI IPYTUM OpraHesilaM K BHIIIOJHEHUIO UX crielgrueckoi (pyHKImu. Takxke sapo — HOCUTEN b
TeHEeTUYeCKON UH(pOPMAITUH.

Tosnbko npecTaBbTe cede: OyKBAIBHO B JTI0OOM KJIETKE HAIIIero Teja eCTh BCsl, aOCOMOTHO BCS
uH(pOPMaIHs O HAC — BHEIITHOCTB, IIBET BOJIOC, 143, (PUrypa, CKJIOHHOCTh K HAOOPY JIMIITHETO Beca 1
Jaxe HEeKOTOpPbIE MOBEICHUECKIE XapaKTepUCTUKU. Ha 3TOM M OCHOBaHO KJIOHMPOBAHUE.

Ho B 10 e BpeMs Hallli KJIETKH MOTYT BECbMa CUJIbHO OTJIMYAThCs APYT OT Jpyra: CoueTaHue
OITpE/IENICHHBIX TPYIII KJIETOK COCTABIIAIOT pa3IMuHbIe mMKaHy HAIlero oprannaMa. Vx Bcero yetsipe
THIIA:

11



A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

Tkann

[okpoBHBIE TKaHW, WK numenudanvrvle. OHU 3alMIIAIOT HAC U BBHIMOIHSIOT OMpe/e/ieHHbIe
oOMeHHBIE Tporiecchl. K MOKpOBHBIM TKaHSIM OTHOCHTCS CAMblid OOJIBIIION OpraH HaIllero Tejia — Koxa.

Tak:xe U3 3MUTENUAIBEHON TKAHU COCTOAT HAIU KEJIE3DI — BKYCOBLIC, ITOTOBBIC, SHAOKPHUHHBIC
U Jpyrue.

W naxe HamM BHyTpeHHHME OpraHbl, UILEBAPUTEIbHBIN TPAKT BhICTIAHbI anuTenueM. [luie-
BapUTE/IbHBI TPAKT — 3TO «CKBO3HOW MPOXOI» B OpPraHM3M, Hallla W3HaHKa. [109ToMy HEKOTOpbie
(usnonory NIy TAT, YTO NOTPEOIIsieM MUIILy MBI HE BHYTpPb, a HapyXy. BcacklBaeTcsi B Halll OpraHu3M
OHa TO3XKe.

CoeouHumenvHas mkanb — TKAHU BHYTPEHHEH cpenbl opranu3Ma. KocTu, Xpsiim, CBS3KH,
CYCTaBHbIE CYMKH, CYXOKHJIHSI MBIIIILI, 0OOTOUKHM MBI ( ghacuuis) — BCe COCTOST U3 COSAUMHUTEIBHON
TKaHu. MIHOTAa JKUIKOM COeIMHUTENILHOM TKAHBIO HA3BIBAIOT HAIIly KPOBb.

XapakTepu3yeTcsi COeIMHUTEIbHAS TKaHb OOJIBIIIM KOJTMYECTBOM MEKKJIETOUHOTO BEIecTBa
co crienpuIecKUMU BOJIOKHAMHU, OTIPEJIEIISIIOIIAMU TUIOTHOCTb M JIACTUYHOCTh ITUX TKAHEH.

Konnazenogvle 6010KkHA — ONPENENSIOT IJIOTHOCTb CTPYKTYPHI.

VIMEeHHO TO03TOMY MHOTME [MOKYNAOT KpeMbl C KOJUIAr€HOM, SIKOOBI
CMOCOOHBIM YBEIUYUTh YIIPYTOCTh KOXKH, UM TPUHUMAIOT KOJUIAreHOBBIE JOOABKU
K MHUIIE, CTPEMSCh YBEJIUYUTh Ty K€ YIPYrocThb KOXH, NU30aBUTHCS OT MOPILUH,
crienaTh KpelKUMU KOCTU U CBA3KH U MOJIYYUTb elle Maccy 3(ppeKToB, BILIOTH J10
TOTaJILHOTO OMOJIOkeHHUs. UTo TaM ellie 0OeIaT HaM pekJiaMHble ciioransl? Cpa3sy
pas3Beo ME() 0 KoJIareHe: KpemMa BO3JEUCTBYIOT Ha SIUTEIUAIbHYIO TKaHb, U J10
COEIMHUTEJIbHON OHU HE JAOXOIAT. A 100aBKM MPOXOIAT Yepe3 NMUIIeBaPUTEIbHbIN
IIPOLIECC, I/Ie pacuIeIUIAIOTCS A0 COCTaBHBIX BellecTB. KosulareH He uTo MHoe, Kak
6enok. To ecTh, CheB KyCOK MsCa, Bbl MOJY4UTE MPUMEPHO TOT ke (PdekT. A
BO3MO’KHO, JJaske ¥ OOJIbIINI — AMUHOKHMCIIOTHBIN COCTaB Msica OoJiee MOTHOLECHHBIH,
YeM B TOPLUUM KOJUIATeHOBOM NOOABKM, KOTOpasi MPOM3BOIUTCS U3 KOCTEH M
CYXOKUJIMIA KUBOTHBIX.

Anacmurosvle 6010KHA — ONPENIEIISAIOT YIPYTOCTb, PACTSKUMOCTb.

Harpumep, B CyXOXKMIMSAX — BEPEBKAX, KOTOPBIMH MBILILbI KPEMATCS K KOCTSM U MPUBOASAT
UX B IBMKEHHE, OOJBIIOE KOJIMYECTBO KOJUIAreHOBBIX BOJIOKOH. Belb 3a1a4a 3TUX MBI ObITh MaK-
CUMaJIBHO KPETIKMMH, MHaue Mbl HE MOIJIM Obl IOTHATH Jake caMOe HE3HAUMTENIbHOE OTATrOLLEHHUE,
CKaKeM, KPYKKY C 4aeM — MbIIIIa Obl HAMpsrajiack, a CyXOXKWINE PacTArMBalIOCh U pyKa, Aepxkalias
KPYXKY, OCTaBaJjiach Obl Ha cTojie. ZKu3Hb peBpaTuiiach Obl B CYLMH afl.

B cycraBHBIX CyMKax WM B MBIIIEYHBIX 000JI0UKAX OOJIBIIOE KOTMUYECTBO JaCTUHOBBIX BOJIO-
KOH, Be/lb 33/1a4a 3TUX CTPYKTYpP ObITh MAKCUMAJILHO PACTSKUMBIMU U JIaCTUYHBIMU. Takast BOT TaB-
tosiorus. Ecnu Obl 310 ObLJIO HE TaK, HaM ObUIO OBl TSXKENIO COBEpILaTh CaMble IEMEHTAPHBIE JABHXKe-
HUS.

Mvuueunas mxanv. B oTiMuMe oT Ipyrux TUIOB TKaHel o0siajaeT CBOMCTBOM COKPAaTUMOCTH
— TO €CTh CHOCOOHOCTBIO U3MEHSATh CBOIO JAJIMHY, JAJMHY CBOMX KJIETOK.

B cBoio ouepesib, MbllIeUHas TKaHb JEJIUTCS HA TPY TUMA:

I'naokas mviueunass mkawb — COKpAILAET HAIM MOJble BHYTPEHHUE OpraHbl, Harpumep
KHMIIEYHUK, U KPOBEHOCHBIE cocyapl. CoKpamiaeTcs riajKas MycKyJ1aTypa HepOU3BOJIbHO, TO €CTh
MIOBJIMATH HA 3TO MBI HUKAK He MoxkeM. KOHeuHO, XOIAT CIyxH O Horax, KOTOpble CIOCOOHBI YIIpaB-
JISITh IEPUCTANIBTUKON CBOETO KHUILIEYHHKA, HO 51 B 3TO HE BEPIO.

Ilonepeuro-nonocamas molieuHAasi MKAHb —3TO HALLM, 1J15 MHOTUX CTOJIb XKEJIAHHBIE, MBIILILIbL.
HasbiBatoTcst OHM Tak, MOTOMY YTO MOJ MUKPOCKOIIOM OHU AEUCTBUTEIBHO BBHIIVISAIAT MOJIOCATBIMMU.

12



A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

OHM pUBOAST B ABWKEHUE HAIIl CKEJIET, IPUIAIOT OYepTaHusl Hamiemy Teity. MIX Mbl MOkeM COKpa-
IIaTh MPOU3BOJIBHO, TO €CTh C MOMOIIBIO HAIIETO XKEJIAHUS: 3aX0TeJIN — HAMPSIIII, 3aX0TeI — pac-
CIabwIn.

Cepoeunas mbiuieuHas mkans — BhIIETIEHA B OTENbHYI0 KaTeropuio. Ee cTpykTypa rnoxoxa Ha
MONIEPEYHO-TIONOCATYI0, HO COKPAIIEHHS CEPIEYHON MBIIIILIBI HEPOU3BOJIbHBI.

Hepernasi mxans. Toxe OTIENBHBIN U BecbMa crieldrueckuid BU Tkanu. O01a1aeT oHa yHU-
KaJIbHBIM CBOMCTBOM — BO30yauMocT. OHa NpUHUMAET U NepeaeT paspaxeHue, padboTasi CJIOBHO
CBOEOOpa3HbIE MEKTPUIECKUE TPOBOA. A KaK Mbl IOMMEM B JaJIbHEHIIIEM, TaK OHO U €CTb.

BoT u3 3THUX YeThIpex TUIOB TKaHE! MbI M COCTOMM. B KaXIOM U3 OpraHoB 3TH TKaHU Tpell-
CTaBJICHBI B PA3JIMYHOM CTETICH! BBIPAKEHHOCTH, B PA3JIMYHOM COYETAHUH.

A Tenepb pacCMOTPUM HEKOTOPBIE CHCTEMBI OPTaHOB.

13
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CepaeuHo-cocyaucras cucTeMa

Kak BujiHO U3 Ha3BaHWsI, COCTOMT OHA U3 cepilla U cocydoB. [IoMHUTE CTPOUKH U3BECTHOMN
MECHU «...a BMECTO cepjlla — MIaMeHHbIN MoTop»? Ecim mpoBOAXTh aHAJIOTHIO JI0 KOHIIA, Cepale
BCE K€ He MOTOp, a HACOC. DTOT HACOC HATIPSIMYIO BJIMSET HA HaIly CIIOCOOHOCTh CKUTATh JKHP.

AopTta
BepxHaa
nonas BeHa

JlerouHasna
aprepua

Jlesoe
npeancepave

MNpaBoe A
JIeBbi
npeacepgue Kenynouek
Mpaebliin
Kenypodekx
Mexokenyaoukoeas
neperopogka

Puc. Cxema cmpoenus cepoua

Cepaiie COCTOMT M3 YETHIpEX Kamep. DTa Mojias MBIIIIA JSIUTCSA TIEPEeropoIKoi Ha MPaBylo
Y JIEBYIO MOJIOBUHKHU. B BepXHell 4acTu KaxJ0i MOJOBUHKY MPeAcepAnsi, B HUKHEN — KelTyI0uKHU.
Kaxmoe npezcepayie cooOmaeTcs ¢ KenyI0uKaMu Yepe3 KlaraHbl.

Cokpataercs cepeuHasi MblIIIa CAMOIIPOU3BOJIBHO, C 4acTOTOi 60—75 UMITYJIbCOB B MUHYTY.
3TO TO, YTO MBI Ha3bIBaE€M IYJIHCOM MJIM YacToTOM cepaeuHbix cokpaienuit (YCC).

OcHoBHast (hyHKITHMS 3TOTO Hacoca — KavyaTh KpoBb. be3 mepepriBa, O6e3 3aMUHKY, Ha TIPOTSIKeE-
HUKM MHOTHX JieT. Kadaer KpoBb ceptie 1o aByM Kpyram. [1o 6ombIioMy, MoyqrBIIEMy Ha3BaHUE
«CHCTEMHBII», U TI0 MaJIOMY, MTOJTyYMBILIEMY Ha3BaHUE «JIerOYHbIN». [TotHOEe oOpariieHre KpoBy 1o
Telry yesioBeka 3anuMaeT Beero 20-30 cexyH.
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NerouHas
apTepus

Bepxuaa nonaa
BeHa (oT ronosbl
W LWeun

Mpaeoe
npeacepaue

HuHaa nonas
BeHa

MpaBein
Menyaodyex

KpoBoobEpaleHwe
B cUCTEME
EOPOTHOW BEHbI

Bropas cucrema
KpoBoo6palleHWa
noyexk

Puc. Boavuwioli u manvlii Kpye Kpoeooopaujerust

JlerouHbie
Kanunnapbl

Jlero4yHble BeHbI

AopTaBeHbl

ApTepuu k ronoee
W Wwee

NeBoe npeacepgue

JleBbii xenypodyek

Cocyabl enyaka

H KMWevYHHKa

Mepean cuctema
KpoBoo6palleHWA
nouek

CucTeMHble
Kanunnapbl

3aava OOJIBIIOro Kpyra — OTAaTh HACKHIIICHHYIO KUCJIOPOJOM KPOBb OpraHaM U TKaHsSIM Opra-

HHU3Ma.
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A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

Kposb

B nepByio ouepenp, KpoBb HEOOXOOMMa AJIsi TPAHCIIOPTUPOBKM KHUCIOPOA M YITIEKUCIIOTO
raza. brnaropaps atoii pyHKUIMEU MBI KuBeM. Takke KpOBb IEPEHOCUT OT HAllleW MUIIEBAPUTEIbHON
CUCTEMbl AMUHOKHMCJIOTHI, BUTAMUHBI M JIPyrHie MUTaTeIbHbIe BEIIECTBA K OpraHaM, KOTOpble B HUX
HyXalTcsa. KpoBb TpaHCIOPTHPYET FOPMOHBI, OMOJIOTMYECK aKTUBHBIE BEIIECTBA, a TaKke Mpo-
OyKThl OOMEHa K OpraHam BbljiesieHdst. KpoBb mopaep:KiBaeT Hy:KHYIO TeMIlepaTypy Teja, a Takxke
3allMIIAeT HaC OT OAKTepUil U BUPYCOB OJarofapsi CofepKaliMcs B Hell crieliupruueckuM KJIeTKaM.

W oanoit U3 BakHBIX (PYHKUMI KPOBU sIBJIsI€TCS (DYHKIUS 2omeocmamu4eckas. A KOHKPETHO
— MOAJCP/KUBAET BOJHO-COJIEBOM M KUCJIOTHO-IIIETIOUHOM OastaHC.

TI'omeocmas — nogjiepkaHye JMHAMUYECKOTO PABHOBECHSI BHYTPEHHE! Cpebl
opranm3ma. B cOCTOSSHMM TIOKOSI BCE HAIllM CUCTEMbl HAaXOIATCS B HamOolnee
BBITOJTHOM J17151 opranu3ma mnosoxkenuu. Cepaie ObeTcsi ¢ onpe/ieNIeHHOW YacTOTOMH,
temneparypa tena 36,6 °C, KUCIOTHOCTh KPOBM, caxap B HOpME, KHUCJIOpOAa
OJOCTAaTOYHO U T. 1. B Ttakom cocTosaHuun OpraHnsM TpaTuT HAMMEHbIIEE KOJIMICCTBO
SHEepruM, BCce CHUCTEMBI PadOTAOT Kak vachl. HO Kak TONBKO YTO-TO BBIBOAUT
OpraHW3M W3 3TOrO COCTOSIHHS, OH MPEANPUHUMAET BCE BO3MOXHBIEC IArd, Ja0bl
BEpHYTh ce0sl B 3TO MOJIOKeHME paBHOBecus. Ha 3ToM M ocHOBaHa Teopusi
TPEHUPOBKHU. JlaBaiiTe 3aIOMHUM 3TO MOHSATHUE — OHO OJJHO U3 BAKHEUIIUX B TEOPUU
TPEHUPOBKHU.

W3 yero xe cocrout kpoBb? [IpumepHo 45 % 3aHUMAIOT ghopmerHbvle s.nemenmvl KpoBH, a 55 %
— naazma — KuaKas cocrasisgomas Kposd. COOTHOLIEHHUE IJ1a3Mbl U (DOPMEHHBIX IEMEHTOB Ha3bl-
Baercs cemamoxpum. HaBepHsKa Bbl MOIJIM BCTPEYATh ITO IOHATHE, €CJIM BHUMATEIBHO pacCMaTpH-
BaJIM pe3yJIbTaThl aHaIM3a KpoBU. EciiM BIIpYT, IO KAaKUM-TO PUUYMHAM, KOJIMYECTBO IUIa3Mbl YMEHb-
L1a€TCA [0 OTHOUIEHUIO K JIEMEHTaM KPOBH — FOBOPAT O MOBBIIIEHUH reMaToKkpuTa. CoCTOsHUE 3TO
OIACHOE: Harpy3Ka Ha Cep/lle BO3PACTAET, EMY TSKENIO NepeKaurBaTh I'yCTyl0 KpoBb. JlocTaBka Kuc-
JIOpo/ia, MUTATEbHBIX BEILIECTB, TOPMOHOB K OpPraHaM M TKaHsM yXY[IIIAeTcsl. DTO BJEYeT 3a COO0M
HAKOIUIEHUE YCTAJIOCTH, MIEPErpy3Ky cepLia, MoKa3aTes TPEHUPOBKY MaJaloT. A B IEPCHIEKTUBE TO
MOXET PUBECTH K OoJiee MIaueBHbIM MOCAEACTBUSIM.

A Bep KaXOplil M3 HAC XOTSA Obl pa3 CTAIKMBAICS C STUM COCTOSHHEM:
KOTJJa Mbl aKTMBHO ITOTEEM, MBI TEPSIEM HE UTO MHOE, KaK IJ1a3My KpoBH. VIMeHHO
M03TOMY HeO0OX0JMMO MHTh BO BpeMsi TpPeHUPOBKH. COBETHl, OCHOBAHHbIE
Ha OrPaHWYEHMM JKUIKOCTH WM CTPEMJIEHHM KaK MOXHO CHJIbHEE BCIIOTETh
BO BpeMsl TPEHUPOBKH, MMEIOT KOHTPHPOAYKTUBHBIA 3(pdekT. Jltoau, KoTtopble
0OMATBIBAIOTCS TUICHKOM, OfIEBAIOTCS B COTHIO ONEX[, a MHOIJa M B TofoOHe
PE3MHOBOTO THIPOKOCTIOMA, HE TOJNBKO CHIXKAT 3(P(EeKTUBHOCTh COOCTBEHHBIX
TPEHUPOBOK, HO M HAHOCAT OLLYTMMBIN BpeJl 300poBbl0. Kak Mbl ¢ BaMM yBUAUM B
AaJIbHEIIIeM, IPOLIECC MTOTOOT/EIEHUS COBEPILEHHO HE CBA3aH C KUPOCKUTAHUEM.

W3 311eMeHTOB KpOBU Mbl MOXKEM BbIIEIUTb TPU OCHOBHBIX:

* Ipumpoyumul — KpacHble KpoBsiHble Tenbla. X y Hac 5 mut Ha 100 mut kpoBu. OHu conep-
’KaT reMOIJIOONH, KOTOPBII U OKpaIlIMBaeT KPOBb B KPACHBIH IIBET, M UX €AMHCTBEHHAs (DYHKIHS —
MepeHOC KUCI0pOo/a.

* Jletixoyumot — Oejble KPOBSIHBIC TeJIblla, HAIlM UMMYHHBIe KieTku. MIx ot 4 mo 10 mu1 Ha
100 M kpoBu. OHE OOPIOTCS C YUY KEPOIHBIMU OeJIKaMH — BUpycaMH U OakTeprssMu. MOryT UX Ipo-
CTO YHHUTOXAaTbh, 2 MOTYT U BCTPAMBATh B CUCTEMY OpPraHM3Ma, TAKUM 00pa3oM (pOpMUpYsT UMMYHH-
TET K pa3InIHbIM 3a00JIEBaHUSIM.
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A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

* Tpomboyumsi — MaJieHbKHE TUIACTHHBI, KOTOpble 00ECIeYHBAIOT CBEPTHIBAEMOCTb KpoBH. Mx
6ombie Bcero — ot 10 1o 30 mut Ha 100 mut KpoBH.

[IpencraBbTe, 4TO BBl HECWJIBHO MOpaHWIMCh. CHauyana Bbl YBUIEIM SIPKO-KPACHYIO KPOBb,
BBITCKAIOLIYIO U3 paHbl. 3Ha‘lI/IT, 9TO NOBPECKACH KaAlTWJLIAP, U KPOBb B HEM BCE €III€ HACBIIIICHA KNUC-
soponom. [ToToM KpoBb OCTAHOBHJIACH — 3TO HA TIOMOIIIb TIOCHEIIMIM TPOMOOIMTHL. OHU 3aJIeTniIn
MOBpEIK/ICHNEe, OCTAHOBIJIM MOTepio Kposu. Ho B paHy momnana rpssb. U uepes ornpejielieHHOE BpeMst
TaM OOHApYKHJIOCh HEOOJBIIIOE KOJMYECTBO THOS. DTO JICHKOIMTHI, IOrMOIIe B HEPaBHOM OOI0 C
Gaktepusmu. Ho eciii ¢ MIMMYHHBIMU KJIETKAMHU Y HAC TIOPSIJIOK, OPraHu3M Oe3 Tpyda CIpaBUTCS U
C 9TOM HaIacThIo.

C mu1a3moii KpoBH KasKIbI U3 HAC XOPOIIO 3HAKOM. A 00JILIINHCTBO
JIa’ke 3HAKOT ee BKYC — BeJIb 3TO HAIll MOT, HAMM cJjae3bl. U nmpeciioByThIi
«tpu3zpacTBop», 0 KOTOPOM MbI YaCTO CJBIIINM B (hbijIbMax Mpo MeAHKOB,
TO3Ke Ta camasd ILIa3Ma.

910 Ha 91 % Bona, ¢ CyXUM OCTAaTKOM B BHJE OEJIKOB KPOBHU, IPOAYKTOB OEJIKOBOIO pacnaia
(BBl MOIIM MX BUJAETh B aHAJIM3aX KPOBU — MOYEBMHA, KPEATUHHUH, KPEaTuH U Jp.), AMUHOKHUCJIOT,
[JTIOKO3bl, MOJIOYHOM KUCJIOTbI, BATAMUHOB, MHUHEPAJIOB, TOPMOHOB, (PEPMEHTOB U HEPACTBOPHMBIX
KHPOB.

Kax BbI moHuMmaete, OOMBILION U MaJIbIi KPYTUM KPOBOOOPAILEHUSI — 9TO JOCTATOYHO YCJIOBHO
BbljIeJIsIEMble 2/1eMeHThl. B (puTHece MBI OOBIYHO HE BBIIEJISIEM CEPAEUYHO-COCYAUCTYIO CUCTEMY
OT/IEJIbHO, a Yallle TOBOPUM O KapAHOpecIMpaTopHoi cucteme. To ecTh cucteme cepaula U JITKUX
KaK e/IMHOrO 11eJ10T0.

C cepaieM 1 KpOBbIO Mbl Pa300pasIich, TENEPb NOTOBOPUM O JIETKUX.
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Jlerkue

COBMECTHO C Cep/IeYHO-COCYIMCTON CUCTEMOM JIETKME HEMTOCPECTBEHHO BIIMSAIOT Ha pe3yJibTa-
THUBHOCTb TPEHUPOBOK, Ha HAIITy CIOCOOHOCTh M30aBJISATHCS OT JIMIITHETO Beca.

OcHoBHast (PYHKIIUS JIETKMX — Ta3000MEH MEXkJIy OKPYXKAIOIIMM BO3IYXOM U OpPraHM3MOM.
3ajiava JIerkuX — CHaOAUTh KJIETKH KUCJIOPOIOM M YIAJIUTD YITIEKUCIIbIN Ta3.

Tpaxea
Konuesaa
ﬁpDHXHOna

(@

(@

7

Kuns

MpaBbii rnaBHbIA
= BpoHXx

[
%

Honesoi 6poHx

CermeHTapHbIi
BpoHX
BpoHx

AnbBeona

AbixarenbHan
6poHxuona

Puc. Cmpoenue nezxkux

B nporiecce Broxa BO3ayX cHavasa rorajaer B JIeTKHe, OTOM, Onarogapsi CTPYKType JIeTKHX
— OJIHOCJIOIHOMY STUTENNI0 MEMOPaHbI aJTbBEOJT, IPOUCXOAUT ra3000MeH: YITIEKUCIIBII Ta3 U3 KPOBU
BBIXOJIUT B JIETKUE, a KUCJIOPOJ MOMAaaeT B KpoBb. Jlajsiee KUCIOPOI TPAHCIIOPTUPYETCS KPOBBIO K
opraHaMm ¥ TKaHsM. Tam OMATh e MPOMCXOAUT OOMEH ra3aMu. A B MUTOXOH/IPHSIX KJIETOK MPOUC-
XOJIUT OKUCITUTEJIBHBIA MPOLIECC — KJIETOYHOE JIBIXaHUE.

['a3o06MeH mpoucxoauT Orarozaps mporieccy Jugpgpyzuu. Monekynna Kuciaopona Kak Obl Ipo-
CaYMBaETCsl CKBO3b MEMOpaHy KJIETOK M3-3a Pa3HUIIbI IABJICHUsI 110 00€ CTOPOHBI MEMOPAHBI.

Jlerkue mo cBoeMy CTPOEHHIO MPEICTABJISIOT CO00M YTO-TO Bpoje
ryokn. Eciam pa3BepHyTh Jerkme, TO HX IUIOINAAb OyJeT PaBHATHCA B
cpeanem 100 kB. M, TO eCTh IIOIIAM TEHHHCHOr0 KopTa. biarogapst atoit
CTPYKTYpP€ KHCJOPO/ MOKET MPOHUKATh B KPOBb.

OnHuM 13 TMoKasaTenei a9poOHBIX COCOOHOCTEN OpraHu3Ma BO BpeMs (PM3MYECKUX Harpy-
30K, HAIIPUMED, KOTJa MbI O€KUM, SIBIISETCS ;KU3HEHHAs] éeMKOCTh JIeTKHX. 3aBUCUT OHA OT T0JIa,
BO3pacTa, aHTPOIIOMETPUYECKHX JIAHHBIX U U3MepsieTCs B IMTpax. Bl HaBEepHSIKA CIIBIIAIA 00 STUX
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uudpax: y KeHIIMH eMKOCTb JIETKUX COCTaBisieT 3—4 uTpa, y MyXK4uH 5—6 JUTPOB. A mokazareb
3HAMEHHUTOTO HOPBEXKCKOTO JIbDKHUKA U OMaTIoHMCTa Yie-DitHapa bropHianena — nensix 12 aut-
poB! BOT Tak MOXHO C IOMOIIIBIO TPEHUPOBOK PE3KO YAYUIIUTh KAYECTBO CBOEH KU3HH.

O uem e HaM FOBOPUT TaKOH MOKa3aTesb, KaK )KU3HEHHasi EMKOCTb JIETKUX ?

B TedeHue XW3HM MBI MCMONBb3YEM JIMIIb MATYI0 YacTh HAINMX JIETKUX — JbIXaTeJbHbIM
00bem. Ho eciiit MbI 3aXOTHM, MBI MOKEM TITYOOKO BIOXHYTb, ke €CIM BJOX IMepell 9TU Mbl yxke
crenaiy. 1o pe3epBHbIN 00beM BIoXa. Takxke 4eJoBEeK MOKET BBIIOXHYTh MOCIIE OOBIYHOTO BBIIOXA.
ITO pe3epBHBI 00bEM BHIJOXA.

Ho naxe korma HaMm KakeTcsl, YTO Mbl BBIIOXHYJIM TIOCJEHUN BO3/1yX M3 JIETKHX, B HHUX eIle
OCTaHeTCsl KUCJIOpo/. DTa YacTh MOMyvrsia Ha3BaHWE OCTaTOYHBIA 00beM. OH HMCToNb3yeTcst opra-
HU3MOM TOJIBKO B 9KCTPEMAJIBHBIX CUTYAIUSIX, YTPOKAIOIIMX KU3HU YEJIOBEKA.

Harmte npixanuie peryJMpyioT JBa IbIXaTesbHbIX HeHTpa. OCHOBHOM HAXOMUTCS B MTPOJOJITOBA-
TOM MO3T€ — 3BOJIIOIIMOHHO JpeBHEN CTPyKType. PaboTaeT OH aBTOHOMHO OT co3HaHMsI. MBI He 3a11y-
MBIBA€MCS, KaK JbIIIATh, STO MTPOUCXOIUT OMHUMO HAIllel BOJH.

Ho B xope OOJBIMX MOJTyIIapuii TOJIOBHOTO MO3Ta, SBOIOIMOHHO MOJIOZION CTPYKTYpe MO3Ta,
MIPUCYTCTBYIONIEH TOJIBKO Y TaK Ha3bIBAEMbIX BBICHIMX KUBOTHBIX, €CTh IPYTOM AbIXaTeIbHbIN LIEHTP,
KOTOPbII KOHTPOJIMPYET OCHOBHOM. TO €CTh MBI TPOU3BOJILHO MOKEM 3aJepKaTh IbIXaHUE, BIOXHYTh
r1yOOKO, BBIIOXHYTh MEJIEHHO U TaK JaJiee.

Ho Takoe nogunHeHre mpoOUCXOIUT JJO TIOPHI 10 BpeMeHH. B cocynax u B pooaroBaToM Mo3re
HaXOJSATCS TaK Ha3bIBAEMBbIE Xemopeuenmopwl. Kak ToMbKO KOHIEHTpAIMS YIJIEKUCIIOTO ra3a B KpoBH
JOXOOUT 10 KPUTUYECKOTO YpoBHA (50 MM PT. CT.), XeMOPELENTOPhl AAI0T CUTHAJ MO3TY CIesaTh
BIOX. VI TYyT MBI HUYEro He MOXEM C 3THM TOJIeJaTh.

ITO MPOUCXOIUT, KOTJAa YelOBEK, HarmpumMep, ToHeT. Korma 3amac Kuciaopoga MOJTHOCTHIO
ycyepraH, KOHIIEHTPAIKs YIIIEKHUCIIOrO ra3a BEIpocia 0 TIOPOroBOTrO YPOBHSI, MO3T Ja€T CUTHAI CJie-
JIaTh HETIPOU3BOJIbHBIN BJIOX, ¥ BOZIA MOMAJaeT B Jerkue. FiIMeHHO U3 JIETKMX BbUIMBAETCS BOJIA, KOTAA
MPOBOIAT PEaHUMAITMOHHBIE MEPOTIPUSITHUS, CTIacast OCTPAABIIIETO.

XOnAT CIyXy, YTO 3HAMEHMTBIE JIOBLBI KEMUYra HaCTOJIbKO HATPEHUPOBAJIU
CBOH MPOU3BOJIbHBIN AbIXaTeIbHbIA HEHTP, YTO MOTYT HO3BOJIUTH ceOe JOCTUTHYTh
KOHLEHTPAIMU YIJIEKUCIIOTO ra3a B KPOBU 3HAYUTESIBHO OOJIbIIEH, YeM OObIYHbIN
yestoBeK. OHU HBIPAIOT Ha ITyOuHY 10 40 METpOB U MOTYT 3a[IepKUBATh JIBIXaHUE
10 HECKOJIBKMX MUHYT. Kak pe3ysbrar, U3-3a NOCTOSSHHOM T'HIIOKCHM — HEXBATKU
KUCJIOpOZIa B TOJIOBHOM MO3T€ — OHHM 4YacTO CTPAJaloT PsioM 3a00JeBaHUll U
IIPOJIOJIKUTEIBHOCTD J)KU3HU Y HUX HUKE, YEM Y OCTaJIbHBIX KUTEJEW UX peruoHa
IIPOKMBAHUS.

Ectb 3ameuarenbHblil TpUILIep (panity3ckoro nucarens Kana-Kpucroda I'panske non Hazpa-
HUeM «YepHast MHUs». ['epoil 3Toi ncTopru — 1aiiBep, ONeP:KUMBbINA COCTOSTHUEM «allHO9» — HEXBAT-
KO BO3/1yXa, U YEPHBIM LIBETOM KPOBHU, 00€THEHHOI KUCIOPOJOM, UYTO U BRIHECEHO B HA3BAHUE ITPO-
W3BE/ICHNU .
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IInmeBapure/ibHAsA CUCTEMA

Tema nuTaHus — KpaeyroJibHbIA KaMeHb MpeKpacHo (pusnueckoit hopmbl. Eciu Mbl He Oynem
CJIeZIOBATh HEXUTPBIM MPABUJIaM YIOTpeOJIeH I ITUIIH, Y HAC HUYETo He MoMy4uTcs. Bnpouem, B aToi
KHUTE €CTh OT/IeJIbHAS YaCTh, OCBSILIEHHAS TUTAHUIO. [1J1s1 TOro 4ToOBI pa300paThCsi B STOM BOIIPOCE,
JaBaiiTe pacCMOTPUM IpoLiecC MUIEBapeHus Oosee MPUCTAIIBHO.

CnoHHBIE
Hene3sbl

| __—Tlvweson

MeueHs

Henynok

. MNMopxenypouyHan
HenuHbin wenesa
ny3bipb
TOHKKMHK 5
KULLIEYHMK TonctbinA
KULLIEYHUK
AnneHagukc
MpsMan KULWKa AHyC

Puc. Opezanvr nuesapernus

CymiecTByeT IIeCTh KJIACCOB MUTATENIbHBIX BEILIECTB:

beakn — OCHOBHOI CTPOMTEJIbHBII MaTepHasl Halllero Tejaa. B cyxoMm ocraTtke 4esoBeK Npu-
MepHO Ha 80 % coctouT u3 Oenka. M3 Geska cOCTOST MBIIILIBL, psifi TOPMOHOB, (DEPMEHTOB, TIa3Ma
KPOBH, aHTUTENA U JIPYrHe COCTABJSIONIME. DTO, MOXKATYH, CaMblii BaXKHBIA JIEMEHT NMUTAHUS B
HAllleM pallloHE.
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YriaeBoabl — Ha HUX MPUXOOUTCS Bcero 2 % cyxoro ocraTka, HO poib YIJIEBOAOB B oOpa-
30BaHMU SHEPruu HeolleHMMa. Hampumep, rojoBHON MO3r 4enoBeKa padoTaeT MCKJIIOUUTEIBHO Ha
yrieBoaax. Harmm Meliisl, a Takke MHOTHE OOMEHHBIE TIPOLIECCH TaKKe UCTIONb3YIOT YIJIEBOIBI IS
MOJTyYEHUS SHEPTUMU.

Kupsi — B cpeaeM 30 % macchl Haiero Tesa. JKUpbl BBIIOMHAIOT HECKOIBKO (DYHKUUH, U
HUKaKYI0 U3 HUX HEJIb3sl BBIIEJIUTh KaK [JIABEHCTBYIOIYI0. KM Pbl KCHIOJIB3YIOTCS MBIIIIIAMU U B Kaue-
CTBE SKOHOMHOI'O MCTOYHMKA HEpruu. VIMEHHO 3TO MMEIOT B BUJY, KOI/Ia TOBOPSAIT, YTO MBIl —
3TO MeYKa 1Sl CKUTaHUs KUpa.

W3 KupoB cOCTOAT 0OOTOUKM HAIIMX KJIETOK, XKUP OKPYXkKaeT BHYTPEHHUE OpPraHbl M TaKUM
00pa30oM 3aIUIIAeT UX, U3 KUPOB COCTOAT BKHEUININE TOPMOHBI, KOTOPBIE UMEIOT pelialoliee 3Ha-
YEeHUE B JIeJie JOCTUKEHU S ITPUBJIEKATEIbHOUN (PUTYPBI.

Bojaa — nopoii nepeolieHeHHBIN, HO BCE K€ BaKHbBIH JIEMEHT palroHa. Kak Ml yike roBopuiy,
BOJIa SIBJISIETCS OCHOBHOW COCTaBJIAIONIEN TUIa3Mbl KPOBU — UIMEHHO MO3TOMY HEXBATKa BOJbI MOXKET
CKa3bIBaThCsl HA MHOTMX OOMEHHBIX MPOIIeccax.

BuTtamMuHBI — KJ1acC IUTATeIbHBIX JIEMEHTOB, UCKTIOUMTENIBHO BAKHBIN /715 psiia OOMEHHBIX
IIPOLIECCOB.

MuHepansbl — KJj1acc MUTATEJbHBIX BEIIECTB, KOTOPbIN MOIPA3/EISIeTCs] HA MAaKPOJIEMEHTHI,
COCTaBJISIONIME YaCTh CTPOEHUSI OPraHU3Ma, 1 MUKPOJIEMEHTHI — BELIECTBA, IPUHUMAIOIINE AKTHB-
HOE y4yacTue B OOMEHHBIX Ipoleccax (Hapsilly C BATAMUHAMM).

Hair opranusm He MOKET yCBOUTH NUTATEIbHBIE JIEMEHTHI TPOCTO TaK. [1J1s1 3TOr0 OH JI0JKEH
MX U3MEJIbYUTh U PACIHIENUTh A0 KOMIIOHEHTOB, IPUTOIHBIX K BCACHIBAHMUIO B KpOBb. Tak, Oeku y
HAC paclIEIVIAITCA 10 AMUHOKUCAONL, YTIIEBOIBI — JI0 2110KO3bl, & KUPBI — J10 2AUUEPUHA T HCUPHBIX
kucnaom. VIMEHHO 3Ty poJib BBIIOJHSAET POLECC MUILEBAPEHUS.

B npouecce numieBapeHys MUATATEIbHBIE BEIIECTBA PACIIEIUIAIOTCA JO COCTABHBIX JIEMEHTOB
C NMIOMOUIBIO CTIELMAIBHBIX BEMEeCTB — ghepmenmog. O npenaparax, couepxaiyx (hbepMeHTbl, HaBep-
HsIKa CIIbIIIAJ KaX bl U3 Hac. VIX Ha3BaHUs1 XOPOIIO 3HAKOMBI HAaM U3 peKJIaMbl, KOTOpask HAYMHAET
aKTHUBHO JJIEMOHCTPUPOBATHCS BO BPEMsI MTPA3JHUKOB, — «Me3um», «Pectan», «[laHkpeaTun» u Ipy-
rue. Kaxaplil U3 3TUX MpenaparoB COAEPKUT (PEPMEHTHl B Pa3HOM MX COYETAHMU: MTPOTEasbl, pac-
Hiervstonye O6esIKy; KapOoruapasbl, pacilielUIAIOIIe YIJIEBOIbL; JIMIA3bl, PACIIEIIIAIONINE KUPDL.

Kcraru, (pusnueckass Harpy3ka 0JIaroOTBOPHO BJHsieT Ha
oOpa3oBaHue cOOCTBEHHBIX NUIEBAPUTEIbHBIX (P€PMEHTOB.

A ceituac npencraBbre ceOs B pecropane. Wrpaer yierkast npusTHast My3blKa, TOPUT IPULITY-
IIEHHBIN CBET, MEPLIAIOT CBEYM, BUTAIOT MPHUATHBIE apOMaThl, BAC BCTPEYAlOT MPUBETIMBbIE O(PULIU-
aHThL. BBl 3aKa3a1 HECKOJIBKO JIIOOUMBIX OJII0/1 ¥ BUHO UCKJIIOUMTEIBHO YAAYHOIO rofia ypoxKasi.

[Ipouecc paciieruieHus MUY HAYMHAETCS ¢ MEPBOTO K€ KYCOuKa. Yike B MOJOCTH pTa pac-
IIETUISIOTCS TIPOCTbIE YITIEBO/IBI, BCACHIBAIOTCS (DUPHBIE Macja U 4acTh ajnkorois. Keratu, uMeHHO
MI0TOMY HEKOTOpHBIE JIEKApPCTBa, HAIPUMEP BAJIM/I0J, COBETYIOT Mojep:xarh BO pry. OH colep)uT
JIEBOMEHTO, IBJsOIuiics 3(pupHbIM MacioM. Ho 4acTo noo6HOro pojia peKOMeHAAK He UMEIOT
HUYEro oOIIero ¢ peasibHOCTHIO. JINOO B crily He3HaHMUs, JIMOO B CHITY IICUXOJIOTMUYECKOro d(pdekTa —
MIPOLIECC paccachiBaHUs 00J1aJaeT HEKUM MEeUTAaTUBHBIM, YCIIOKauBaoLM 3 dextom. Y 310 MoxkeT
MIOMOYb IPY HEKOTOPBIX COCTOSIHUSX, CBA3AHHBIX C MOBBILIEHHON TPEBOKHOCTHIO.

Takoke B MOJIOCTH pTa BbIpaOaThIBAeTCs MyiuH — OSIIKOBOE COEAMHEHUE, Jealoliee MUIIeBOr
KOMOK 00J1ee CKOJIb3UM M MO3BOJISIOLIEE €My MTPOMTH Jaliblie MO MUILEBOAY.

Janee nuina nonagaeT B KeIylA0K. Bee Bbl HaBepHSKA CIIBIILIATHN PO KEITYIOYHBIN COK, KUJI-
KOCTb, COIEPIKALILYI0 KOJIOCCAJIbHYIO KOHUEHTPALMIO COJISTHOM KUCIIOTHI.

OHa He pa3befaeT Hall KeTy[OK JIMIIb OTOMY, YTO €r0 CTEHKU MOCTOSIHHO OOHOBJISIOTCS.
[To HEKOTOPBIM AAHHBIM, YEJIOBEK 003aBOIUTCS «HOBBIM KETYIKOM» Kaxble ATk nHeit! Constnast
KHCJIOTA pa3pylIaeT CTPYKTYpbl OEJIKOB U JieJlaeT BO3MOKHBIM UX pacIleryieHle 10 aMUHOKHUCIIOT,
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a Takxe yOuBaeT OOJIBIIMHCTBO MATOTEHHBIX OaKTepWil, MHaUYe Mbl OOJeM Obl 3HAYMUTEBHO Yalle.
ConsiHast KUCJIOTa PAaCTBOPSIET OPraHNYeCKUe KOCTH, HallpUMep KypUHbIE WK PbIObH, HO HE MOXET
PacCTBOPUTDb pacTUTENIbHBIE, KPOME KOCTOUYEK OJIMBOK M rpaHaTa. XOTs KOMY MPHIET B TOJIOBY €CTh
OJIUBKU C KOCTOYKaMM?

A BOT KHpPHAas MUIIIA MOKET HAXOAUTHCSA B keJyake 10 10 yacos. Tak
YTO CheJEeHHBIN 32 00€/I0M CTElK «IOMIET B JIeJI0» TOJbKO HAa CJIey I
JIeHb.

IMocne myTeriecTBUsl MO XKEJNYIKY Balll YXKHWH IOMNAJaeT B JABEHAIIATUIIEPCTHYIO KHUIIKY. B
Havyajie OHa MUMeeT KUCIYIO CpPely U MPOAOIKAET PaCIIeIUIATh OEJIKU, HO He TporaeT yrjieBojbl. B
cepellMHe B Hee OTKPBIBAIOTCS TPOTOKU U3 JKETYHOTO My3bIPsi — B IPUCYTCTBUM Kerur B 20 pa3 akTu-
BU3UPYIOTCS (DEPMEHTHI, PaCIISIUISIONIHE )KUBOTHBIE TBEpIbIe KUPBL. BOT e oka3ascs Halll CTEeK.
A B KOHIIe JIBEHA/IIIATUIIEPCTHAS KHIIIKA UMEET IIEJIOYHYIO Cpely, KOTOpasi MO3BOJISIeT PACIIEUTh
YIJIEBOJIBI /IO TJTIOKO3HL.

Kak Buaure, pa3Hble MaKpO3JIEMEHThl pACHICIUISIIOTCS B Pa3MUHBIX OTIAEIaX Kely-
JOYHO-KUINEYHOro TpakTa. TyT MOKHO C PajjoCThIO CeaTh BBIBOJ, YTO pa3Jie/IbHOE MUTAHUE — ITO
Mud. Pa3iensats o pa3HBIM MprieMaM MUIIY OSJIKU, )KUPbI U YIJICBOIBI HE TOJIIBKO KpalHe CIIOKHO,
HO U OECIIONIE3HO.

Ecnu TOMBKO BBl HE XOTHTE, YTOOBI OHM YCBAMBAJIUCh MOMEHTAJIBHO. XOTSI MHE CJIOXKHO TIpei-
CTaBUTh MOJOOHOTO pOjia CUTYalni0. Pa3Be YTO BbI UCIIBITHIBAETE YIOBOJIBCTBHE OT MOCTOSIHHOTO YyB-
CTBa TOJIOJA.

3aBepiaercsl MpoLECC paclielUIeH!s] MUY B TOHKOM KHIIeYHUKe. TOHKMIl KUIIEUHUK
MMeeT OrPOMHYIO JUIMHY — OKOJIO TISAATH METPOB, M €r0 COK COINEPIKUT BCe HEOOXOAUMBIE (hepMEHTBI,
YTOOBI PACIIETTUTh OCTATKY HENlepeBapEHHOM MUIIH. 3[eCh ke HAYMHAETCS BCAChIBAHUE TUTATETbHBIX
BEILIECTB.

B TosicTOM KHIIEYHHMKe, PACTIONIOKEHHOM Jlasiee, IPOUCXOIUT BcachiBaHUe BOIbl. MIMEHHO
MO3TOMY CYIIIECTBYET YCTOMUMBOE MHEHHUE, UTO €/ly He PEKOMEH/IyeTCsl 3aIMBaTh OOJIBIIUM KOJIHUe-
CTBOM BOJIbI, — MaJIO TOrO YTO MbI MOXeM pa3taButh coku JKKT, Tak eie 1 MexaHMYECKU MPOTOJIK-
HEM IUIIy K TOJICTOMY KHIIIEYHUKY, U YacTh €e MOXET OCTaThCsl HepacieruieHHon. Ho moka 3to
MHEHHUE OCTAETCsI JIUIIIL MHEHUEM U HAYYHOTO MOATBEPXKICHUS HE MeEeT.

Jlo TOJCTOro KWIIIEYHHKA JIOXOAAT HelepeBapeHHasl MUIAa U HEeBCAChIBaEMble SJICMEHTHI,
HarpuMep KJIeTJaTka.

ToscThIii KHIIEYHUK COJEP’KUT OT MOJIYTOPA J0 TPeX KHJIOrpaMMoOB
O0aKTepui, ]KUBYIINX C HAMU B CHMOH03e!

YacTp 13 HUX HAM HE OUYEHb TOJIe3HA: OHU COPAXKMBAIOT YIJIEBOIbI, YTO YPEBATO BIAYTUSMU U
PSIIOM JIPYTHX HEMPHUATHBIX 9((PEKTOB, a TaKKe BBI3BIBAIOT THUEHUE OeJKa ¢ 00pa30BaHUEM SIIOBU-
THIX ra30B. Ho ¢ THUJIOCTHBIMU OaKTeprsAMHU OOpeTCs KOJIOHUS TeX CaMbIX Onro0akTepuid, 0 KOTO-
PBIX MBI IIPUBBIKJIH CJIBIIIATH B peKJiaMe Horypra. Brugunodaktepin MuTaoTcs KIeTYaTKoO!, TOITOMY
OHa JIOJKHA 00513aTesIbHO MTPUCYTCTBOBATH B paliMoHe. K ToMy ke KjleTyaTka MeXaHMUeCKH OUUIIaeT
KEJTYIOYHO-KUITIEYHBIN TPAKT.

Ha camom nene OngunodakTepin coaepkarcst He TOIbKO B HOTypTe, HO OHU JIeUCTBUTEIIBHO
HECyT HaM Maccy TOJIE3HOCTEH — OT YIyYIIeHHs MUIIEBApEeHHs] O YKPETUIEHUs] IMMYHHUTETA.

[NonpobHee o paboOTe KUIEYHWKA Bbl MOXETE MPOYUTATh B YBJIEKATeNbHOW KHUTE JKymuu
SHuaepc «OvapoBaTeIbHBIN KAIIEUHUK .
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OOMeH BeliecTs

Buumanue, BaskHast uHdopmarims!

51 ye HEeCKOJBbKO pa3 YIOMSIHYJ CIIOBOCOYETaHHe «OOMEH BEIeCTB»,  MHOTHE JI 3HAIOT, YTO
9T0 Takoe? KoHeuHO, KaskAbli U3 HAC CIIBIIIAI TIPO STOT OOMEH He OJIMH pa3, a MHOTHE 3aUHTEePeco-
BaHbI B €TI0 «PACKPYTKE», «yCKOPEHUM». Ha 3TOM yCTONYMBOM BBIpaXXK€HUU OCHOBAHA MAPKETHHTOBasI
cTparerust MHOTMX NUIIEBBIX JOOABOK U CUCTEM TPEHUPOBOK. [IefCTBUTEILHO, OOMEHHBIE MPOLIECChI
HETOCPE/ICTBEHHO BJIMSIOT HA Pe3yJIbTaThl TPEHUPOBOK.

CHavana s1 1am onpeJiesieHue, a MOTOM Mbl pa30epeMcs, UTo Ke ITO.

O0OMeH BemecTB — COBOKYITHOCTh XMMHUECKUX U (PU3UUYECKUX MTPEBPAIICHUI B )KMBOM Opra-
HU3Me, 00eCNIeUnBAIOIINX ero KU3HeeITeTbHOCTb.

Kpome Toro, Bbl HaBepHsIKa CIIBIINIAIN PO aHAOOIM3M U KaTaboJM3M — 3TO HEOTheMJIEMbIe
COCTaBJISIIONIME OOMEHa BEIIECTB. DTHU CJIOBA NPUIIUIM K HAM U3 aHIJIOSI3BIYHON JIMTEPaTyphl, B KOTO-
POl OOMEH BeIlecTB Ha3bIBAIOT METAOOIM3MOM. B pyCCKOSI3BIYHON JINTEpAType BCTPEYAIOTCS Tep-
MUHBI «aCCUMUJISIHST» , «TUCCUMUIISIIIUS» U «OOMEH BEIeCTB» COOTBeTCTBeHHO. Ho aBaiiTe ¢ Bamu
JOrOBOPUMCS, UTO OyJIeM TOJIb30BaThCsl O0Jiee TPUBLIYHBIMUA PACIPOCTPAHEHHBIMI TEPMUHAMU U3
3araHoM JIUTEPATYPHI.

AHA00JH3M — IIPOLIECC CO3AAHUS KUBOM MaTEepUH, €¢ CHHTE3.

Kara6oJu3Mm — paspylieHue, pacnaj kKUBOW MaTepHU.

[Tpouieccyl pacmaja M BOCCTAHOBJIEHHMS MIYT B HalleM opraHusme 0e3
OCTaHOBKM. HM Ha CekyHAy He MepecTaloT yMUpaTb CTapble KJIETKH, Ha MECTO
KOTOPBIX TYT K€ BCTAalOT MOJIOJbIe, HEOKPEMIINe, HO TMOIHBIE CHJI M SHTYy3Ua3Ma
HOBble. BaM HaBepHsKa MPUXOAMIIOCH CIIBIIIATH, YTO YEJIOBEUYECKUI OpraHu3m
oOHoBIIsIeTCS Kaxaple 7 ier? To ecTh M0 OKOHYaHMM STOTO CPOKa Bbl CTAHOBUTECH
APYTUM YeJIOBEKOM — KakJasl KJeTKa 3amelnaercss HoBoi. KoHeuHo, CpoK KU3HU
KaXJON KJIETKM Pa3jMyeH, HO Ui MOJHOTHl KapTHHBI MPHUBEAY BaM HECKOJIBKO
MHTEPECHBIX (DAKTOB.

JlJ11 cpaBHEHU S — KPaCHBIE KPOBSIHBIE TeJbIA (SPUTPOLIUTHI) )KUBYT OKOJIO
YeThIpeX MECALEB, a HAlId MUMMYHHbIE KJIETKU (JMMQOLMTH) OOHOBISIOTCS CO
ckopoctbio 10 000 ki1eTok B ceKyHAy!

Knetkn Hamieil koxu OOHOBIsIIOTCS npuMepHO Kaxaple 10-30 nuei. U
OoJTbIIask YacTh JOMAITHE! MbUTM COCTOUT KaK pa3 U3 OTMEPILIEro SMUIepMHUca.

[ToBepxHOCTh pPOroBOil 00ONIOYKM I71a3a OOHOBisieTcss 3a 7—10 mgHeit, a
BOT CETYaTKa M XPYCTAIMK, K COXaJeHHI0, He OOHOBIIsIOTCS BooOwe. Iloatomy
BO3PACTHOE YXYIILIEHWE 3pPEHUsl CTAHOBUTCS 4YacTOM W TIOUTH HEU30ekKHOU
npo6iemoit. Keratu, mo 3Toil e mpuvrHe HEBO3MOXHO 3a0071eTh PAKOM JIAaHHBIX
OpraHoB.

YcroitunBoe BbIpaskeHHe O TOM, YTO HEPBHbIE KJIETKM HE BOCCTAHABIIMBAIOTCS,
He coBceM BepHO. IloBpexkeHHble HeHPOHBI CIOCOOHBI K pereHepalyu, eciu
TEJIO HEPBHOM KJIETKU He NMOBpe:xAeHO. CKOPOCTh OTpacTaHUsI HOBbIX OEHOPUNO8 —
IIPUMEPHO 2—3 MM B [IEHb.

OTnryHOM CrOCOOHOCTHIO K pereHeparuy o0IaJaloT KJISTKH Hallleld reYeHn
— paxe ecnu yaanuTbh 70 % JaHHOTO OopraHa, OH BOCCTAHOBUTCS 1O HOPMAJIbHBIX
pa3MepoB BCEro 3a napy MecsleB.

A BOT cepalle HYXHO Oepeub — 3a BCIO KHU3Hb OHO OOHOBJISICTCS JIMIIb
HAIlOJIOBUHY.

MBbliieuHble KIETKU — JOJITOKUTENN, CPOK UX KU3HU — 110 15 Jer.
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A 1715 TIOJTHOW 3aMeHBI cKeieTa TpedyeTcst okono 10 Jer.

Kak npasuio, nmponecchl KaTa0oJH3Ma CBS3bIBAIOT C BHICBOOOXKIEHUEM SHEPruu, a Mpo-
LIeCChl aHA0OIM3Ma — € IUIACTUYECKUMHU Ipoueccamu. OJHAaKO HEe Bce TakK MPOCTO.

OTU NPOLIECChl HEPA3PbIBHO CBSI3aHBI JIPYT C APYrOM, CJIOBHO ABE CTOPOHBI OIHOW MeIasu, —
0e3 OIHOTO He ObIBAET U JPYroro. 9To He NPOTUBOIOJIOKHBIE IPOLIECCH], KAK AyMAlOT HEKOTOPHIE He
CJIMIIKOM OOpa30BaHHBIE U3 MOMX KOJLIET.

I[OJI)KHO 6bITb, Bbl BCTpEUYA/IM TAKOE MHCHUE, YTO HEBO3MOXHO HAPACTHUTHh MBIIIIBI U CKEYb
’KUP OAHOBPEMEHHO. MoJ1, POCT MBIIIIY — 3TO [POLIECC aHAOOJINYECKUH, a KUPOCKUTAHUE — KaTa-
OONMMUYEeCKUid, a IOTOMY MX HE CBSI3aTh JAPYT C IpyroM. Mo, pacTulllb MBIIIIbI — 00S3aTEIBbHO TPH-
OaBuIIb Kupa. CKUTACIIb KUP — TOTOBBCS JKEPTBOBATh MBIIIIAMHU. A 4TO, €CJIM 51 BaM CKaXy, 4TO
3T0 He coBceM Tak? BepHee, coBcem He Tak! M MOl MHOTOIETHUI TPEHEPCKUI OMbIT NOATBEPKJAET
3TO MACCOM MPAKTUYECKUX ITPUMEPOB.

Hy 4to X, UHTpUry BHEC, OeXayu Jasblie!

24



A. JI. VBanos. «Emb Gosbllie, TpeHUPYNCS MEHbLIIE, BBIIVISAN JIyyliie!»

HepBHas cucrema

Hepenas cucrema, Hapsiy ¢ CUCTEMOU BOCTIPUSATHSI (CEHCOPHOM) M TOPMOHAIbHOU (SHAOKPUH-
HOW), yIIpaBJisieT ABUraTeJIbHOM aKTMBHOCTBIO YEJIOBEKa, TAK KaK HEPAa3phIBHO M HEMOCPEICTBEHHO
CBsI3aHa C HALIMMM MBIIILIAMHU.

CTpyKTypHOU eIMHUIIEN Halllell HEPBHOI CUCTEMBI SIBJISIETCS] HEPBHAS KJIETKA — HelPOH.

Teno HenpoHa

aapo L'y

S aKCOH TenogeHapus

AeHO0puT A

OEeHOPWUTHbIe
BETBMU

CHhHanc

Puc. Heripon

Heiipon o61agaet TejioM, JUIMHHBIM XBOCTOM — AKCOHOM, CBOEOOPA3HBIM JIEKTPUIECKIM TIPO-
BOJIOM (B IaJIbHEHUITIEM BBl TOWMETE, UTO 3TO UMEHHO TaK ), U OeHOpumamit — KOpOTKUMHU OTPOCTKAMH.
AKCOH HEOOXOIUM TS Mepeaun Bo30YXKICHUs B BUJIe IEKTPUUIECKOro MMITyJIbca. [a, Hatre Teso
MIPOU3BOJUT HEMAJIOE KOJIMYECTBO JIEKTPOTOKA. AKCOH OKPYKEH MUEAUHOBOU 000N0UKOL — CBOETO
poza U30IAIMEN MPOBOJIA, COCTOSAIIEH U3 skupa. Ha KoHIle akcoHa pacnosioKeHbl IEHIPUTHI, KOHIIE-
BbI€ BETOUKH, KOTOPHIE C TIOMOIIIBIO CUHANCO8 — CTICITUATU3UPOBAHHBIX KOHTAKTOB — COEIMHSIIOTCS C
JOPYTHMHU JSHIPUTAMH Ha TeJle HelPOHa UM, CKakKeM, MBIIIIEIHBIMU KJIeTKamu. Yepe3 cHHarchl' 3ToT
9JIEKTPOUMITYJIbC MEPEIACTCS T10 1IeTTM HEMPOHOB K MECTYy Ha3HaueHUsI.

Baxmwerimas 4acTh HEpPBHOM CHCTEMBl HA3bIBAa€TCS IEHTPAJbLHOH HEPBHOH CHCTEMOH
(ITHC). K Heil OTHOCAT TOJIOBHOW M CITIMHHOM MO3r. He Oymy yToMyIsTh Bac OAPOOHOCTSIMU CTpOe-
Hus LTHC, ckaxy b, 9to Jiiodas, 1axke camas IpocTast U caMmast CIIOKHAs peakivst Ha BHEITHIOn
Cpeay POXOAUT Yepe3 MO3T.

Hanpumep, Mbl momHOCHMM Tasiell K mjiaMeHu cBeur. He cripammBaiite, 3a4eM MbI 3TO JiejlaeMm,
MPOCTO MOAHOCUM. TemnepaTypHbie perierTopbl Ha TOBEPXHOCTU KOXKU (KJIETKH, BOCIIPUHUMAIOIITHE
M3MEHEHU sl TEMIIEPATYPBI OKPYKAIOITIeN CPe/ibl) AAI0T CUTHATI HEMpOHaM, BOCIIPUHUMAIOITUM UH(POP-
Maruio. [lo ux menu curHaj mocTymnaer cHavyaja B CIMHHOM, a TIOTOM M B TOJIOBHOM MO3T. Tam OH
00pabaTeIBaeTCs, MO3T IOHUMAET, YTO TeMIIepaTypa IJTaMeHH CJIMIITKOM BHICOKA — OHA MOXET TIOBpe-
JMTh KOKHBIA MOKPOB. V1 MO3r OT/IaeT CUrHa JIOOHBIM JIOJISIM KOPBI OOJBIINX MOMYIIAPUI aKTUBH-
pOBaTh MomoHelipoHvl (HEPBHbBIE KJICTKH, OTBEYAIOIIUE 32 paOOTy MBIIIII), JJIS TOTO YTOOBI TOOBICT-

pee OTAEPHYTh PYKY.

! Cunaric — mecto kouTakTa Mex 1y JIByMs HEpOHaMH WM Me:kly HEHPOHOM U MoTydaomieil curiai 3¢ppeKTopHOi KIETKOM.
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Takas 11e1o4Ka COOBITUI MPOMCXOAUT 3a JIONM CEKYHIIBI M 3a4acTyl0 MUHYsI Hallle CO3HAHMUE.
B Hayke oHa nonyuumna Ha3zBaHUe pegh.aekmopHas Oyed. dTa peaklys MOBCEMECTHO MPOSIBIISETCS
B Haiueil ;xu3Hu. [lpencraBpre, Mbl MOAXOAMM K INITaHre, MOAHMMAEM €€ U HAYMHAEM BBIIOIHSATH
ynpakHeHue. Mbl MOXeM ellle He MIOHUMATh, CKOJIBKO Pa3 Mbl CMOKEM MOAHATD €€, a Halll MO3T' ke
MOHUMAET M MPUHUMAET PELEHUE O PACHIPEIEIEHUH SHEPrOPECYPCOB U O KOJIMYECTBE BKITIOYAEMBbIX
B pabOTy MBIIIIEUHBIX KJIETOK.

IlenTpasbHass HepBHasi CHCTeMa CBSI3aHA CO BCeMH OpPraHamMH o
TKAHSIMU 4Yepe3 YCJOBHO BbIJeJsIeMyl) 4YacThb HEPBHOH CHCTEMbI —
nepudepudeckyo HepBHYIO cucteMy. K Heil 0OTHOCAT Bce, UTO JIEKUT 3a
npe/jejiaMu roJJOBHOT0 ¥ CIMHHOTO MO3ra.

B cocraB nepudepruueckoil HEpBHOM CUCTEMBbI BXOIAT 12 map 4YeperHbX HEPBOB, MHHEPBU-
PYIOILMX KOXY U MBIIILIBI TONOBBL, U 31 Mapa COMHHOMO3IOBBIX HEPBOB, MHHEPBUPYIOIIMX KOXY U
MBIILIBI TEJIA.

B cBoto ouepenp, nepudepruuecKkyio HEpBHYIO CUCTEMY PA3ZENsIoT Ha JBE YaCTU: coMamuue-
CKYIO HEPEHYIO cucmemy, aKTUBUPYIOILYIO CKEJIETHbIE MbILILBI M KOKHbIA TIOKPOB Tesla, U gezema-
TMUBHYIO HEPBHYIO CUCTeMY, AKTUBUPYIOLIYIO BHYTPEHHUE OPraHbl, KPOBEHOCHYIO CUCTEMY, XKeJIe3bl
U JIpyrue CUCTEMbl OPraHU3Ma.

BereraruBHast HepBHas cucTeMa OueHb BakHa. HecMOTps Ha TO UTO Mbl HE MOXKEM BIIUATH Ha
Hee HaIlpsIMyIo, OHA He MOAYMHSETCS HallleMy CO3HAHUIO.

BereraruBHasi HepBHasi CHCTEMa y4yacTBYeT B IOBE/IEHUM YEJIOBEKA, PETYJIUPYs HE TOJbKO
(usrYecKylo, HO M ICUXUYECKYIO JAeATEIbHOCTh. B BereraTuBHOI HEPBHOM cHCTEME MTPUHSATO BblJe-
JSATh CUMNAMUMECKUL U NAPACUMNATUMECKULE OMOeNbL.

JleficTBrE CUMIIATMUECKOTO OT/IeIa TIOX0Ke Ha AefcTBHE ropMoHa ajpeHanrHa. CoOCTBEHHO,
B (PU3MONIOrMY — HayKe, M3yvalolell He TOJIbKO CTPOeHUE, HO U B3aUMOJIEHCTBUE YacTell opraHu3ma,
IIPUHSATO FOBOPUTH O CUMNAMOAOpeHano8oli cucmeme. 1lpyu ee akKTUBAIMM y4yalllaeTCsl MYJIbC, MOA-
HUMaeTcsl apTeprajibHOE AaBJIeHHUE, YCUIMBAETCSl BEHTUJIALMSA JIETKUX, IPU 9TOM YTHETalOTCs MUILe-
BapuTe/bHas U 10JI0Basi cUcTeMBbl. B mpoliecce TpeHMPOBKM MBI KaK pa3 aKTUBU3MPYEM CUMIIATHYe-
CKYIO HEPBHYIO CUCTEMY.

B 1O ke BpeMs mapacMMIIaTUYECKUil OTJeS BEreTaTMBHON HEPBHOW CHUCTEMbl HE SIBIISIETCS
KaKUM-TO OT/EJbHBIM 00Opa30BaHUEM. AKTUBALIMsl MapACUMIIATUKHU SBJISETCSA MPOCTO OTCYTCTBUEM
aKTHBAIlMM CUMIIATUKU. B opraHusme mpoucxonsr oOpaTHblE MO 3HAKY M3MEHEHUs, CBSI3aHHBIE C
AENCTBUEM CUMIIATUYECKON HepBHOM cucteMbl. CHUKAETCS MyJIbC, CHUKAETCS JaBJIeHUE, bIXaHue
HOPMAJIM3YyeTCsl, aKTUBU3UPYIOTCS UILEBAPUTESIbHAS U MTOJIOBAsI CUCTEMbI — IMEHHO TaKyI0 KapTHHY
MBI MOKEM HaOMoAaTh MO OKOHYAHUM TPEHUPOBKHU.
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Koctu u cycraBbl

Kocru B HamieM opraHu3zme BBINOJHSIOT HECKOJIBKO (DYHKLIME, HO IJIaBHAsi U3 HUX JIBUTATENb-
Hasi. IMEHHO ¢ OMOIIIBIO TIepeMENIeHNsI KOCTEW Mbl BHIIIOJIHAEM (pu3nueckue yrnpaxHeHus. Henb3s
HE YIIOMSIHYTb 00 OMOPHOI (DYHKIIMU — eciii Obl OHAa OTCYTCTBOBAJIA, YEJIOBEK OBI JIeKal Ha 3eMile
B Bujle OecchopmeHHON Kyun. Takke KOCTH 3alllMIIAIOT HAC OT BHEIIHEN cpefbl — pedpa odeperaror
JIETKKE, TIEYEeHb 1 CEP/ILIE, a YePEll HaJIEKHO 3aIlUINAeT Hatm Mo3r. KocTu SBII0TCA CKIaIoM coel 1
MUHEPAJIOB, TPeOyIOIIMXCs HalieMy Testy. [IloMrMo rpodero, KOCTH MPUHUMAIOT yJacTre B (DyHKIIUH
KPOBETBOPEHUSI.

Koctu ObIBatoT TpyOUaThIMK — B OCHOBHOM 3TO KOCTH KOHEUYHOCTE, KOTOPbIE BBITIOJHSIOT IBU-

raTesibHyI0 (DYHKIIMIO, & TaKKe ryOuaTbiMU — 110 CTPOSHHUIO0 OHU TIOXOKM Ha MOPOJIOH U BBHITMOHSIOT
(pyHK1IMIO KPOBETBOPEHMUSI.

SnudmsapHaa KocTtHoMosroeas
NUHWA nosocTb
My6uaras KomnakTHas KpoeeHocHbI#
KOCTHas KOCTHas cocyn,
TKaHb TKaHb
KpacHbin XenTei HapkocTHMua Xpaw
T KOCTHbIA KOCTHbIA
& /o MO3r Mo3r
4.8
3 : :
T N p—— >
L] _I.:_;L\.‘ ’
LT
= L
| I | | | |
Snudus Ouadpus nuepus
Metadpus Metadwus

Puc. Cmpoenue kocmu

Poct 1 pa3zButue TpyOUaThIX KOCTEH OOYCIIOBIIEH JESITEIbHOCTBIO MBIIIIL, PUK PETUISIIOIIIXCS
K 3TOM KOCTH. YeM BhIIIEe Harpyska Ha COOTBETCTBYIOIIHUC MBIIIIBI — TEM CHUJIBHEC pa3BUTa KOCTb.
CnepoBatenbHO, yeM Oosiee TPEHHUPOBAH YesIOBEK, TeM KocTu y Hero kpemde. C atum agdexkrom
CBSI3aHO HECKOJIbKO 3a0JTy:K/IEHUI U PsiJi MTHTEPECHBIX OCOOEHHOCTEN HalIIero CKeJleTa.

Yacto M BaM NPUXOIWIOCH CIIBIILIATh OT pofguTesier: «Xouy, 4ToObl MO
CbIH BBIPOC BBICOKHM, II03TOMY OTZaM ero B OackeTOol1. A BOT B TSDKEIYIO
aTIeTUKy OTAaBaTh HE XO4y, HE BbIpacTeT BOOOIE, OCTAHETCS MAaJIeHbKUM»?
BesycnoBHO, 3T0 Mudp. Tak Ha3biBaemasi cucTeMaTUyecKast OIMOKa BbIKUBIIIETO.
Ee cyrp 3akimouaercs B moaMeHe NpUYMHBL U cienctsus. Bo Bpemsa Bropoit
MHUPOBOW BOWMHBI BEHTepCKOMYy MaremaTtuky AOpaxamy Bambay, pabotaBiiemy B
HbIO-HOpKCKOW s1abopatopun SRG, mopyumiv HaflTh pelleHue BaskHOM 3aJadyd.
He Bce amepukanckue 6G0MOapAMPOBIIMKY BO3BpAIIAINCh HA 0a3y. A Ha TeX, 4TO
BO3BPAILIAIMCh, OCTABAIOCh MHOKECTBO MIPOOOMH OT 3€HUTOK U MCTpeOuTesNeld, HO
pacnpeeseHsl OHU ObLTM HEPAaBHOMEPHO: OOJIbIlie BCETO OTBEPCTUI HAXOAMJIOCH
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Ha (ro3esspke M MPOYMX YacTsAX, B TOIUIMBHOM CHCTeMe WX OBUIO MeHbIe, U
COBCEM eTMHIYHBIC HAXOIWJINCH B IBUTATEILHOM OTceke. Koraa yueHoro cripocuiy,
O3HAYaeT JIM 3TO, YTO B MecTa HAUOOJbIIel YI3BUMOCTH HYKHO CTaBUTh OOJIBbIIE
Oponu? Bampn orBetun: «Her, mccrnenoBaHWe JIEMOHCTPUpPYET, UYTO CaMOJIET,
TOJTyYMBIIMIA TPOOOWHBI B JIAHHBIX MECTax, ellleé MOXeT BepHyThCsS Ha Oasy.
CamoseT, KOTOpoMYy TIOTIAJIA B JIBUTATENb WM OeH300aK, BHIXOIUT U3 CTPOS U HE
Bo3Bpaiaercs. IlockonbKy momnajaHusi OT BpakeCKOTro OTHSl Ha caMoM Jejie (B
MEPBOM TIPUOMIKEHUH) pachpesie/ieHbl pABHOMEPHO, YKPeIUISATh HEOOXOIMMO Te
MecTa, KOTOPbIE Y BEPHYBIIIHUXCS CaMOJIETOB ObLITM Hanbosee “drCThiMu”».

Bce MBI crblmanu o fenb(uHax, KOTOpble «Cracaiu» JIofed, ToNKas UX K
Oepery. Ho MBI IpOCTO HE MOIJIM CIIBIIIATH O JIIOASX, KOTOPBIX JeIb(OUHBI TOTKATH
B 0OpaTHYIO CTOPOHY.

[MpuBeny eme oauH mpumep. Bce MBI JIIOOMM YUTATh UCTOPHU YCTICIITHBIX
JIOfIel ¢ TeJbl0 Y3HATh UX CEKPeT O TOM, KaK HaM TMOCTYNHTh, YTOOBI JOOUTHCS
TaKkoro xe ycrexa. Ho, BEpoSTHO, UTO OHU MPOCTO TMONAIUA B Yepeay CUACTIMBBIX
CITy4aifHOCTEH.

A cekperT ycrniexa HYXKHO y3HaBaTh y COTEH M TBHICAY JIOJEH, KOTOPhIE ITOTO
ycrexa He JOOWINCh, YTOOBI TIOHSATh, KaK JIeiaTh He HaJIO.

MOXHO TPUBECTH MHOXECTBO IMPUMEPOB, HO s BEPHYCh K OackeTOOIy M
TSOKEJION aTieThKe. BackeTOOMMCThI, KOTOPBIX MbI 3HAEM, TOOUJIHCH CJIABbI MMEHHO
Onarozapsi cBoemy pocTy. Mbl He 3HaeM OrpOMHOIO KOJIMYECTBa CIIOPTCMEHOB,
KOTOpble HE JIOOWIHCh ycrieXxa Ha OacKeTOONBbHOM IMOIpUIle, He o0nanas Takou
0COOEHHOCTBI0. XOTS JIaXke B ITOW MCTOPUM eCTh WCKIoueHus:: Hant Pobuncon
(170 cm), Dpn Boiikune (165 cm), Marcu bor3 (160 cm). Bee oHu BecbMa ycrienHo
BeicTynamu 32 HGA, HO Bce paBHO He CMOTJIN BHIICP)KUBATh KOHKYPEHIHIO ¢ OoJiee
pocabiMU Kosteramu. Bel mymaete, y HUX OblTa Ipyrasi IporpaMMa TPEHHUPOBOK ?
W npumimm B 6ackeTO0 yke Oyayun B 3pesioM Bo3pacte? Her, HeT u ernie pa3 HeT!

[Toxoxast cuTyanusi ¢ TSKeJIoN aTieTUKON. Y enelmHble ClIOPTCMEeHbI CTaTn
YCMENIHBIMA TIOTOMY, YTO Y HHMX KOPOTKHME KOHEYHOCTH, HeOOJbIIMEe phluary,
aHATOMHYECKHU BbITOJIHOE CTPOEHHE. A BOT BBICOKUM CIIOPTCMEHAM B TSKEJION
aTJIeTHKe JenaTh Hevyero. XoTd M 3[ech BeTpedalorcs uckimoueHus. O gaxrtopax
MBIIIIEYHOUM CHJIBI MBI [IOTOBOPUM B OJTHOM U3 CJICTYIONIHUX TJIaB.

A ceftuac s XOTeJl MPUBECTH BaM MPUMeP U3 COOCTBEHHOM MPAKTUKU. Y MEHs
3aHUMAJICSl MOJIOJIOW TMapeHb, KOTOPbI, HECMOTPSI HA BO3PAcT, NIOCTPOUJI BECbMa
yCIIENIHY0 Kapbepy. B paMkax npodeccHoHaIbHON STUKY s He Oy[y pacKpbiBaTh
€ro JIOJUKHOCTb, JIMIIb CKaXy, YTO pyOalllkv U KOCTIOMBI OH IIWJI Ha 3aKa3. Yepes
TPY ToJIa pe3y/IbTATUBHBIX TPEHUPOBOK €MY B CHITY U3MEHHBILIUXCS TPOITOPITUI TeJla
MIPUIILIOCH MTEpeInBaTh rapaepo0. Toraa ero NnopTHOM ¢ yIUBJIEHUEM 3aMETUJI, UTO
00XBaT 3arsCThsl MOETro KJMeHTa Bhipoc ¢ 17 mo 18 cm. Ha 3amsictbe HET MBI
Y TPaKTHUYECKU OTCYTCTBYET XHp. leJlo B TOM, UTO MMEHHO TsKeJble CHUJIOBBIC
TPEHUPOBKHU, HArpy3Ka Ha MBIIIIIbI, KOTOPbIE TAHYIA CBOUMHU CYXOXWIASIMH 32
HAJIKOCTHHUILY, TIOBJIMSUTA Ha HEOOJBIIION POCT KOocTel B TommuHy. He Hago 3toro
MyraThCsl — KOCTU HE CTaHYT 3HAYUTENIBHO TOJIIE, Bbl HE MPEBPATUTECh B MOHCTPA.
Ho 1o, uTO OHU cTaHyT npouHee, 3TO akT!

Hamum koctu coequHSI0TCS APYyT C JPYroM € MOMOIIBI0 HEMPEPHIBHBIX COSAUHEHUIN — X PSILLEH,
MEKIMO3BOHOUYHBIX JJUCKOB U T. [1., U C IOMOIIIBIO MTPEPLIBHBIX COEIMHEHMI — cycTaBoB. JlaBaiiTe pac-
CMOTPHUM B KauecTBE NIpUMeEpPa KOJIEHHBII CYCTaB.
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EEAPEHHEH KOCTE

3agHas
kKpecToobpasHas
CBA3KA

HankoneHHuK

MNepegHsas
KpecToobpasHas

CBA3KA CycraBHoM xpaLy,
Bokoeas BHyTpeHHas
Hapy>kHas 6okosas
CBR3Ka cBA3Ka

NatepanbHbii
MenuansHIA

MEHWCK
MEeHMCK
Mano6epuoBas
KOCTb Bonbwebepuosasn
KOCTE

Puc. Konennwiii cycmas

CycraB 3aKJII0YEH B IUIOTHYIO KallCyJly — CyCTaBHYI0 CyMKY. KOHIIBI KOCTeM, KaK MBI YK€ TOBO-

pyuin, ajsd ONTUMAJIBHOTO U MATKOT'O COEIMHEHW A MOKPBITHI 2UANUHOBLIMU XPAULAMU
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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