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BBEJAEHHE

efoBedecKoe Tea0 COCTOHT M3 MHOTHX HacTeil, HasbiBae-

MbIX OpraHamu: cepiua, NneyeHd, Mosra, JErkHx H Jpyrux.
Honroe BpeMs MOAH He MOHHMAanH YCTpOACTBAa CBOero Tesla H
fojarajy, 4T0 OHO KHMBET W JAelicTBYeT TOABKO NOTOMY, 4YTO B
HEM OOHTaeT Kakaf-TO TaWHCTBeHHas «ayma». Hsnaera GOm0
H3BECTHO, UTO €CJIH B Cepjlle HAHeCTH paHy, TO yenoBeK OOBIYHO
ymupaer. [NTostomy AyMman, 4yTo B cepile YeJOBeKa H HAXOLHTCH
aTa «ayiias. HMa sToll KHHMKKH cTAHeT SICHO, 4TO 3TCO HEBEPHO, —
HHKaKOfl TaKkofl TAHHCTBEHHOH «IyliH® Y YeJ0BeKa HeT, — M HTO
BCE TENO YeJoBeKa MHBET # JefCTBYET MO TeM e 3aKOHAM, Kak
H BCSl OKpYMAIOIIAS HAC NpHpOJA.

Yrobel NOHATL, KAK YCTPOEHO Telo yeJIOBEKa H KakK OHO MH-
BET, HANO 3arASHYTh BHYTPh ero. Jlng storo yuéHne H3laBHA
pa3pe3ann Tena YMEpIUHX H BHHMaTEILHO HX H3YYaJH. He wua
H[ZI()CTD]‘G JOONBITCTEA OHH 3TO Jejanu, OHH XoTenu noMoys Jio-
ARAM, ofaerINTh CTpajgann GOJNBHEIX H KalieK, BepHYTh K H(H3IHH
paHeHKX, HAYYHTh Miojell Gepeub cBOE 370poBbe. A He 3HAR, Kak
Ha CcaMoM Jejie YCTPOeHO Telo, Helb3sl OHUI0 HAYYHTECS JIe4HTh
€ro, NpejoXpanaTh ero oT GojesHedl, HCMPABAATE €r0 HEAOCTATKH.

Onmako B CTapuHy BCKpBITHE MEPTBOrO YeJOBEYECKOro Tena
CUHTAJIOCH MpecTyNAeHHEM, H YuYéHEle MO3TOMY AOJrOe BpeMS He
MOINIH ero csofoiHo H3y4arTh. JKpeiubl, CBAIMEHHHKH H MOHAXH
sanpemanH HM BCKpEBaTh MEpTBEeEe Tema. OHH roBopHJAd, HTO
TOrja «1yllias» yMeplrero yejoBeka axkoOGul He HafLéT cele moxos
It uTe Horu 5)"11}‘1‘ 3THM HeZIoBOJALHBL TOro, KTO 3aHHMAJCS BCKPEI-
THEM YEJNOBEYeCKHX TPYNos, OGBHHANH B KOJIOBCTBE, NNPOKIHHAJMH
i mpecaenosany. Hemano cMensix # GraropoaHsix yuéHeIX momnaa-
THJOCH MH3HBIO 3@ CBOE CTpeMNeHHe K 3HauWw. Ecam Bpay xoren
H3yuHTh MEpPTBOE TeNo, OH Noawen Oy JAenaTh 3To  Taillkom,
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ytolGel ero we nofiMand w He Haxasanu, Yame peero HEVEERI
YCT]}EIﬁCTBO Tela XHBOTHRIX. HEKOT'DPHE MHBOTHEIE, HalpHMEp
Jowans, Koposa, cofaka i ocofeHHo o0e3bfiHa, BO MHOTOM I0XO-
¥H Ha 4YeJoBexka To ceoeMy yerpoiictBy. [lostomy, maywasa wx,
MOXKHO MHOFOE MOHATH H B Tene yenosexka. Ho noxomu oHu Beé-
Takn He Bo BcéMm. He peé TO, YTO Y3Haelllb Ha MHBOTHLIX, BEpHO
i ang yenoseka. [losToMy 3HaHus 0 AeACTBHTENABLHOM CTPOSHHH
YeJIOBEYECKOro Tesa AaBanich ¢ GOJALLIHM TPpYyoaoM H OHCHbL MEX-
qeqno. Tenepn Her sanpera H3y4arh TPynel ymepiinx. Bo Beex
ClpaHax Mppa YyYéneie N BpauyH cBoGOAHO paspesalnT MEPTEHE
1eM1a, BHIAACHAA MpPHYHHE GOJe3HH H CMepTH uenoseka. Ho mano
3T0ro. YuYéHule 3HAIOT TCNEPb, KAK 3arJfAHYTh BHYTpPb MHBOMO Teé-
na. Onp H3o6penn cneuanbHeie NpHOGOPH W HHCTPYMEHTHI, KOTO-
pnie HHOrCma naxe, He Hapyllag UeJOoCTH MHUBOTO Tejna, NOoKask-
BAIOT HM BHYTpeHHHe opraHel W ux paborty. bBnaromapsa Bcemy
JTOMY yuéHble XOpOLIO 3HAIOT uyedaoBedeckoe Tedo. OHW HanHcann
MHOTO LEHHBIX KHHT O GONe3Hsix uenoBeka W 06 WX JeyeHHH.
CotHu ThicAY Bpayell HecyT JIOASM cnaceHue of crpaaauuii, Go-
Je3nell H CMepTH.

I'napHble yacTH yenoBeyeckoro Tena 3HaioT Bce. Beé Teno mo-
KPBITO koxeld. Ha xome Bo MHOrHX MecTax PACTYT BOJOCKI. IMog,
‘koxedi 3aneraer HeGOJLIION CJOM KHpa, a Jajbiie — MYCKYJH
4 KOCTH, BHyTpH uepena H_B MO3BOHOYHHKE (CIHHHOM Xpe(Te)
HAXOANTCS MO3r, B TPYAH Cepille u NErKHe, a B JKHBOTE — me-
YeHb, JKEJYNOK, KHIIKH, NOYKH M MoueBofl Mmyswipb (CMOTpHTE
puc. 1). Bcé teno nponuswBaior GonsliHe W Manenbkue TpyOKm,
no KOTOPBIM TeuyéT KpoBb. 3ITO — KpPOBeHOCHHle cocyinl. Bonee
HpoKHe 3 TPyGOK OBBIYHO, HO BEepPHO, HAa3bIBAIOT «KHIAMHS,
IMoanumaer yenoBek uTO-HUOYAb TAMEN0e, NOHATYKHTCH, MOKpAc-
HeeT, H «KUAb» Ha A0y W Ha PyKax y Hero HAaJblOTCSi KPOBbIO.
Mx MomHO Xopowo Buierh y nomuanix mosaefi. Koraa onyiets
BHH3 PYKH, TOTJla COCYAhkI HA PYKAX HANONHAIOTCA KpOBLID, CTAHO-
BATCA BHINYKJBMH W cuHuMi. Kpome xpoBedochmix cocynos, we-
pe3 BCe Teno NPOXOAsAT TO TONCTHIE, KAK IIHYPH, TO TOHKHE, KAK
HHUTOYKH, MHOMOYMCJIEHHBIE HepBH. Onn HANT OT MO3Ta KO BCEM
yacTAM Tesa. Beé, yto MBI YYBCTBYEM —- 607k, X0M04 HJAH Ten-
N0, — BCE, YTO BHIAHM, CAblIHM, oGOHSAEM HocOM, y3HaéM Ha
BKYC, — Mbl OLIYINAEM € MOMOLIbIO HAWMX HepeoB. Beé sto me-
penaérca HalleMy MOSry, KOTOpbiM Mul aymaes. [To HepBam e
OT MO3ra HAYT K PYKaM, K HOraM W KO BCEM opraHaM Teja pac-
nopsxennsi Aenats To HAM gpyroe. Ho naa Toro, urofm  Beé
3TO0 MOHATh, HeoGXoauMo Gosee MOAPOGHO O3HAKOMHTBCHA C TeM,
KaK YCTPOEHO TeJO Ye/oBexa.
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Pue. 1. O6ugee pacnonoimeHue BHYTPeHHHX OPraHoB Tel0BeEs
(nepeiHdd CTeHKA Teld—EREOHA, MYCEYAH H pelpa yilaaeHll)



1. KJIETKH JXHBOI'o TEJIA

Bce 3HAIOT YBEJHYHTeNbHBE CTEéKAa. 3T0 — TakHe CTEKAa,
KOTOpBIC MOXOMH Ha HeUeBHLY: B CEPEAHHe Tonlle, 4 Mo
GokaM — Toubite. EcoH MOCMOTPeTH CKBO3e TaKoe CTeKNo HAa
MaNeHbKYIO Belllb, TO OHa NOoKaxerca Gonbluofl. Yuénuie usoGpenu
npuBop, NO3BONSIOUIHA XOPOUIO BHIAETH CAMBIE MaJleHbKHe MNpea-
MeThbl, KOTOpble HHKAK He YBHAMIIL npocTeiM raasom. Takoil npu-
Gop (puc. 2) Ha3kBaloOT MHKPOCKONOM (MHKpPO — 3HATHT NO-TPe-
YeCKH Mannlfi H cKkoneo — cMoTpio). OH COCTOHT H3 TPYOKH, KO-
TOpas yCTanaB/JHBaeTcs Ha ocobOfi MNOACTABKE M B KOTODPYIO
BCTABJICHE! yBeJuuHTeNnsHble cTéxna. [Ton HRXHRN KoHel TpyOKH,
Ha MajeHbKHil CTOJHK, KJAaAyT TO, YTO XOTAT PACCMOTPETb, @ B
BepXHHI KOHel TpyOKH cMOTPAT. CaMmblii TOHEHBKHI BOJIOC B MHK-
POCKONE KameTCd HACTONBLKO TOJCTHIM, YTO HAnOMHHaeT Ccoboio
TONCTYIO XepAab. BoNocku Ha MYMIHHON Nanke, KOTOpbie MOYTH He
EHAHBL IPOCTHIM FAA30M, BLIIVIANAT Kax oOpesku nposonoku. Ecrw
MHKPOCKONEBI, KOTOPhiEé YBeJHYHBAIOT B ThICAYY H Gonee pas. M
HOT B TaKHE MHKDOCKONbLI YY€HBIE CTAJH pacCMaTpHBaTh TOHYAail-
LIHe KYCOYKH Tela WesoBexka W MHBOTHMX, UTo e own Torma

yveupenu? Oxasanock, 4YTO BCe

AHBBIE CYlIeCTBa — JIIOAH, 3Be-
@ PH, NTHUB, HACEKOMBIE H Jame
'!f_-._:'.-'-f.'-"gﬂa co pacTeHns — JepeBbsi,  TPAaBHl,
R rpuGbl, MXH COCTOAT H3 MaJeHb-

KHX OTAGMbHHX MHBHX YACTHYEK.
OTH 49acTHIKH Ha3LBAIOT JKHBHI-
My KiaeTkamu. <Knetodka sto—
KHpOH4, Ha KOTOpOro BHIBEAEHO
3llaHHe pacTeHHA», — NHCAN H3-
pecTHuIl pycckuft yuéuuii Tumu-
pases. [TlonoGHo pacrennmo W3
TAKNX M€ JKHBBIX «KHpOHyeiis
MOCTPOSHO TENO HKHBOTHBIX W
yenopeka. Ecan, wanpumep, no-
CMOTPeTh B MHKPOCKON Ha cpe3
KOXH, TO OHAa BHIMALMT Tak,
Kak Oynto pacuepueHa Ha He-
POBHBIE KJAETKH (CM. pHuc. 5).
Knetkn sTH Takue ManeHbKHe,
YTO ec/IH HX CJOMKHTE B ONHH pall,
Pue. 2. Mukpockon TO HANO B3fiTh OKOJNO OSITHCOT

Novdsrem
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RJIETOYEK Cpe/lHero pasmepa, uTOGbl MOAYuHJCH PAA AJAHHOA B
OQHH caHTUMeTp. Kamjas KneTka NHTAeTcsd, BOHTHIBAeT B cels
OKPYKAWUIHE COKH H BO3/YX, KOTOpble NPHHOCHT KpoBb. M Kamk-
Aas KJCTOUKAa BblieNsdeT M3 cefsl HCNOJAB3OBAHHLIC, YKe Heroj-
Hele COKH o0paTtHo B KpoBb., OIHAM CIOBOM, Kamaas KIeTOuKa
NoXoxa Ha OTAENbHOE MKHBOE CYLUECTBO, TOJLKO OYeHb MajeHb-
Koe W MpocTo yerpoewnoe, M B camom mene OwiBaloT TakHe Ma-
JNeHbKHE JMHBOTHEIE M PACTEHHA, YTO MX BHAHO TOJBKO B MHK-
PUCKOT, H COCTOAIT OHH M3 OAHOH KheToukH. MX Tak ® HasmpBaoT
OAHOKJIETOUHBIME cyuiecTBaMu., Cpein HHX eCTh  NOJesHee, HO
MHOTHE (MHKpOOB!) GEIBAIOT OYeHb BPeNHBIMH ANf dejoBexa W
BhISBIBAIOT pasHule Gonesun. HO KieTouxkw u3 Tesa uenoBeka He
MOTYT XKHThk OTAeNEHHHIMH OT Becero Tena. [lpaBaa, Teneps yué-
HLIE YMCIOT 3aCTABAATE Ja)e STH KJIETOUKH MHTh OTHENBHO OT
Tena, Ho 3To TpelyeT ocoObix npHcnocoGaeHnil, a camy mo cebe
oHH Ge3 BCEro Tejla JKHMTb He MOrYT. BHYTPH Kamaofi KJIeTOYKH
HBOTO TeJa ecTh AP0 — OUeHb BayKHasl ¥acTb KNeTKH (puc. 3).

fapa
Knerok

GOTD W
Karros

F asmue pogedulir s rgla

Pue. 3. Copapa—Raersn 8 nepeiell npospadnofl ofomodke riasa
(B POroBHUE), CNeBA—KASTEH B EODRUIKE JVEL (CHIBHO YDETNYeHO)

Kaetkn GuiBaioT pasmmuHbiMi Kak No Beauunne, Tak © 10
tdopme, n aaa wampofi paGoTel B TeJe HeJIOBEKA CAYMHT ocoObIl
BHA KJACTOK.

¥ nereit KACTOK B Teje MeHbllle, YeM Y B3POCJOro 4eJOBEKa,
H MOKA HeTH pPacTyT, KAETOK CTAHOBHTCA BCcEé OGoablle — OHH
pasmuoxkaiorca. Kaxnasa knerka poxkmaerca or upyroi. Kaerka-
MaTh MATAETCS, PACTET W, HAKOHel, cTaHOBHTCS Goabwoii. Torna eé
AApPO OENNTCH HA IBe 4YacTH, Ha aBa Hoewlx anpa. Ilocnme storo
ronepék Beedl KASTKH MOABNfAETCA KenoOOK, KOTOPEI CTAHOBHTCH

—_— T -



pcé rayOre, moka, HAKOHEl, KNeTKa-MaTh He pasfelHTCA HAa NBe
KNeTKH-04epH, Y Kamaoft H3 Koropuix OyAeT TOMe No AApY
(puc. 4). ¥ BapocawiX mojell HOBBIX KJETOK POMIAETCA MEHBLIE,
A HEKOTOPhIE BHALI KJETOK, HANPUMEP KAETKH MO3ra, He pasMiuo-
waiorcs coscem. Ho npyrie KneTku, HanpuMep KJNeTKH KOMKH,

Pue. 4. Kaerra 1 ee nenenne. OTHedbHO RUBYIIAH EI8TEA —
anifa, Crovand JednTes BAOBOE HAPO, TOTOM CAMA EJABTEL
(cuanmo yReandeno)

BCE-TAKH AeNsiTCA H 3aMmeHAlT coboil Tex CBOHX cecTEp, KOTOpble
COCTAPHJIHCE H OTHHAN HAH NOrHGIH no Kakofi-uuGyab NpHuYHHE.

Tax HHBYT H PasMHOMAIOTCH MUBLIE KJICTKH, H3 KOTOPHIX
NOCTpOeHbl BCE OpraHsl Halllero Tena.

2. KOXXA

Bcé Hawe TeJa0 MOKPEITO Koxed. Koma KHBOTHBIX OuCHB
kpenka. Korna wapo cmenats yro-uufyas ocofeHso mpoy-
HOE — DEMHH, CanorH, 7o O6bIYHO AeNaT 3TO H3 KOXKH MKHUBOT-
Hbix. Ho »mMBan Koxa, XOTS OHA H MsArdye, YyeM BbijeJAaHHas, B TO
e BpeMs 3HAUNTEJbHO Kpenmuwe W NOWTH He cHamnbaercd. Koxa
CJYMHT MepBOil W raasHoil  «nuHHeli oGOpOHBLI» HAllEro TeJja.
Hame cambie caabble yAapsl H LapanHHbl Jerko Morau Onl nospe-
ANTh HAlle KHBOE MACO (MYCKYJNH) W BHYTPEeHHHE OpraHesl, HO
KOMe OHH He npHHOCHAT Bpend. Kneroukm opranos sHyTpH Tela
paboTalOT Kak XOpoulHe, HO Y3KHe chenHamHcTel. OHm  MOryT
MPOHSBOAHTD OUEHb CNOMHYI ClOeuHajbHylo paboTy, HO Ccamu
OHM co3/1aTh cefe weoOGXOmuMBIe YCOBHA AJf 37O paboThl He
MOLYT H HYMJIAI0TCA B MNOMOLLH ApYrHx kaerok. KaeTku BHYTpH
TeNna Haja0 OXPaHATL OT TONUKOB W moBpexkaenuii, ofeperats oT

— 8 —



BpeJHbIX MHKPOGOB, KOTOPHIE MOTYT MOCEJHTHCSA B Tede ueJo-
BEKA W BLI3BATH Y HEro Kakyw-uulyib Gosesub. 3Ty BaHedwyo
3afaly H  BBEIIOJHAET
koma. Jna KJIETOK
BHYTPH TeJga HYMXKHO
moaaepKHBaTh  NOCTO-
AHHYI0 Temneparypy (37
FpafycoB), Hajgo yaa-
JATE H3 KDPOBH BpelHhie
pemecrea. M B 3ToM
KOa npHuuMaer GOJNb-
Lioe yyacThHe.

Koxa cocraBiaeHa us
OBYX [JaBHBIX GacTeii—
BepXHero cjios u raybo-
e ; = Koro caos.  DBepxunit
fosocauns mew sz :10# COCTOMT H3  MHO-
) rUX (HECKOJLKO HecfiT-
KOB) pHAOB  KIeTOueK,
g3 YIOMEHHLIX  APYF HA
B apyra, mouTH Kak Hac-
TOALLHE KHpOHYH  (pHC.

Pue. 5. Koma wa paspese (caiawu o
vBeandeno). Beepxy BILIHLL OT1eT k-

5). Humune wu3 3THX
psaoB — KBeTKH M-
BHe H Hexube, OHH BCé

Hblé EAETOMEH, JAeRamyie CIOAM il
BpeMs pacTyT, AensTcd
H OTOIBHMraloT BepXHHe paasl aanecie ksepxy. [lo mepe Toro,
Kax KJETKH NpOABMraloTCA HAPYAY, OHH OTMHpAIOT, HO TIpH
3TOM CTAHOBATCH BCE MJOTHEE W NJOTHEe, B HHX MOABASETCA
BCE GOALLIE TOro BeUIeCTBAa, H3 KOTOPOrO MNOCTPOeHBl  BOJOCHI,
HOTTH, a ¥ MHBOTHRIX TakKie KOTTH H pora. 3T0 BeINECTBO
TAK M HAa3blBaeTcd pPOroBeiM. BepxHHe pAAL  COCTABJEHE M3
OHAX POrOBRIX KJAETOK H 3ammmaioT coboH HekHBIE HHXKHIE
psibl, 310 — Hacroduas OpOHA HAUIETo TeJa, TOHKAd H rufxasd,
HOo crnocofHas BLIHOCHTE MHOTOYHCJIEHHBIE YAapsl H Tpemps. [lo
MEpE TOT0, Kak BeépxHMe pANLl KJIETOK CTHPAWOTCH, HHMHHE KJer-
KH JeNfATcsl W BbIJABHramT Ha HX MecTo BCEé HoBhie psanabl. Tak Ha-
PY#HBIE KNETKH KOMH, NOrudas H CTAHOBACH DPOrFOBHIMH, 3allH-
niaioT TeJlo wesl0BeKa, a Gonee TAyOOKHe — JalOT HM TOCTOSH-
HYIO CMEeHY.

3neck jKe B HHMHHX CHAOAX KOXKH pacnojoxensl emé n Apy-
FHe KJeTKH; B HHX JIemar TEMH’HE, Henpo3pavyHble SE]JHB, KOTUPHE,
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KaK IHTH, TPHKPEIBAIOT Tento of aydell ConHua. Canlikom Gob-
oe KOMHYECTBO Jyuell MOrno Gul MOBPEINTE U Aame YOHTh HeM-
Hbie BHYTPeHHHEe KJeTKH Teja. Y HerpoB TakHX <«NpOTHBOCOJHEY-
HBIX#» KJETOK O0COeHHO MHOrC, H OT 3TOrO BCH HX KOMa BHIIA-
aut uépHof, Ho oHm ecTh M Yy HAc, XOTH ¥ B MeHbIUEM KOJHYEecT-
Be. Korna netom Ha KOxy najgaer MOro cBeTa, TO S3alMTHLI
CNoH TEMHBIX 3¢PeH CTAHOBHTCH MJOTHEE, W TMPOTHB COJAHEUHBIX
ayuel Kak Gbl CTABATCH BCe HOBbIE # HOBhle wWHTE. OT 3TOrO
UBET KOXH CTAHOBHTCA TeMHee, OHAa, KAaK TOBOPAT, 3aropaer.

CayGoxkuft cofl KOMH COCTOMT H3 KJETOK pasiuuHofl (opusl,
KOTOpHIE XOTH W JeXKaT Ha HeKOTOPOM pAacCTOMHHH APYr OT Hpy-
ra, HO 3aTo BbipabaThiBai1 BOKPYr cefs Kpenkue BOJOKHA., Bo-
JIOKHA CONeTaloTcs B MPOYHYIO CETKY, KOTOPads W CAYKHT OCHO-
Boil Beell KomH. Tam e, B rayGuue KOMH, JeaT TOHKHE TpY-
GOYKH — COCYABI, N0 KOTOPHIM Teud1 KpoBb. IImTaTenbibie coku
BLIXOAAT H3 KPOBEHOCHBIX TPYGOUEK M, MNPOCAYHBAACH MENLY
RAETKaMH, MATAIOT He TOMBKO rayGOKHH cjiol, HO W KNeTKH BepX-
HEro CJIos KOMKH,

CxBo3k 06a CH0A KOMH NMPOXOAAT [OTOBEE TPYOKH — IHene-
sul. JKenesamu Ha3bBAlOT TE Oprasibl, KOTOpble BbipaGaThiBAIOT
Kakoe-HHGYAb BEIleCTBO, HANDPUMEP NOT, CAji0, MOJOKO, CJIOHY,
[MoTtoskie Keje3sl — OJHH H3 CaMblX MPOCTLIX NO CBOeMY yCTPof-
cTBY. 310 — Anunuble TPyOGOUKH, 00JIOJKEHHBIE CJOeM KJAeTOK-
KHpnuyHKoB. BHH3Y OHH 3apuBaloTca KayGoukom. Knetkn HX
CTEHOK BhIpafaTwIBAIOT MOT; MOT Yepes TpyOOUKy BhlaenseTcd Ha
NOBEPXHOCTh KOMH. B cOCTAB NoTa BXOHAT BOJA H  HeKOTOphle
ofpasylomuecs B Tede BpeAlibie AJf HEro Beurectea (MouYesHHa).
Koraa B Tene yenoseka HAKOMJAAETCH CJAMWIKOM MHOrO Tenja H
3TO eMy MOeT NOBPedHTb, TOHKHE KpOBeHOCHBle TpyGOukn B
KOJKe CTAHOBATCA IWIHPE, KPOBb 8 HUX HaGupaerca GoJbuie, W OHA
OTAAST JHIIHEe TenaO 4epes KOXKY Hapymy. 3naech Koxa pabo-
Taet, KAK panHaTop ¥y 1paKtopa MK asTOMOOMNN, KOTOPbIf
npegoxpanaer Motop ot neperpesanna. Ho ecaw m 3atoro oxnam-
JeHHS HeJOCTATOYHO, TO HAYHHAKIT CHJBHEE JefiCTBOBATL MOTOBHIE
wenesul, Oun  BpIpaGaTwiBalOT TOT ¢ DOABIUHM  KOANYECTBOM
BOJBI, KOTOpasi CMAUMBAET KOMY, BLICHIXAET M ucnapserca. A
HCTIApeHHe OTHHMAET OYeHb MHOro TenJja H TaKAM oDpas’oM mpelo-
XpaHsieT Teqo OT onacHoro neperpesa. Tak Koxa 3allIHIIACT
TeJN0 He TONLKO OT YAAPOB W CHALHOILO CBeTa, He TOJABKO OT XO-
J01a, HO TaKe H OT YPEIMEPHOro Tenna.

B tonme xoxn sanoxens! emé Kopun Bosoc, Ouu nexar B
0colbiX TaKk Ha3biBAEGMBIX BONOCHAHLIX MELIOYKAX, — KaRAIH
KOpeHb B CBOeM Memouke, B 3TOM Memiouke pasMHOMKaOTCA

e 10—



KJIeTKH KODHA BOJOCA. Onu  mocTeneHHo YBeMHYHBAWOT AJIHY
BONCCA, BRITANKHBAA €ro H3 KOMH Hapyxy uepes AHHHYIO

TOHKYl0 1py6ouky. B Bepxsell wacTh KOpHA OHH pOroBeioT, H
NO3TOMY BOJIOC COCTOMT Yie M3 porosblx knetox. B Bonmocax,
KaKk H B KOXe, HMEeTCfl 3alHTHOE TEMHOE BEeIecTBO (MHrMeHT).
Uem ere Goablue, Tem Bodock TemHee. [Tog crapocte B BoslOCe
NoABAAIOTCA MY3bIpLKH BO3NIyXa, H BOJOC OT 3TOrO cefeeT, cTa-
HoBHTCA Kak Om cepeGpuctwim. [lamna Bojloca saBHCHT OT TOTO,
KaK AOJIFO OH HBET H Kak GuicTpo pacTér. HekoTopuie Manenbkne
BOJIOCKH Ha TeJjle MHBYT TONLKO Ookojo 50 aselt u 3a 310 Bpema
He ycrneBaioT MHoro BeipacT. Ilocne Takoro cpoka ous Beina-
AAOT W 3aMEHAIOTCA APYrHMH, HAYHHAIOWHMM PacTH CHOBa Ha
HX MecTe. 3aTO JUIMHHEIE BOJIOCH HA roJ0Be, OCOGEHHO Y IKEeH-
HIHH, MOTYT XHTb MO HECKOABKY JEeT H 3a S5TO BPEMA YCrneBawoT
HHorna BepacTd Goanllle Merpa.

Ilpu wkamnom BoJOCE HMEETCA KeJe3a, HO YiKe He [0TOBaf,
a npom3poiAuian ocoboe CAM0, KOTOPHM CMASKIBAIOTCH] BOJOCK!
¥ poroBoil ciof komu. JKenesa sta — KOpOTKas, IWHPOKas H
COCTOHT CHA H3 HeCcKOJbKHX HeGolblinX B3AyTEIX  TpyDOdex,
COeNHHAKUINXCA B ofiH  nporok. HHTepecHn 710, 410  KJASTHH
3TOf skenesbl ne suipadarbiBaloT cano (Kax swipadatblBawdT 10T
KJIETOUKH TOTOBLIX xenéz), & caMu pespalaioTes R cajto.
Kax b pepxuem c/ioe KOXH, KJACTKH HHMKHHX pAJOB pas-
MHOMAWTCA, 4 BEpPXHHe PSJIE NPEBPALLAIOTCA B POroBhE, Tak H
B CANBHON JKeje3se HHIKHHE KASTKH Da3MHOMAITCH, a4 BepXHue
pacnanaioTced o MpeBpallaloTcs B KoxHOe cajso. Ecam  porosoit
CHOfl KOMKH H BONOCH OCTAIOTCH A0Aro Ge3 CMa3kM, TO OHU coX-
HYT H Tpeckaiorca. Koxnoe cafio W cmassiBaeT KoXy H BOJIOCH.

Tak ycrpoena koxa, KOTOpas 3allHIIAET TENO CO BCEX CTOPOH.
Ha xpenkofi ceTke H3 COeJHHHTeJLHLIX BOJIOKOH DAL 3a pAJoM
BLIXOAAT HApYMY KIeTKH BepxHero cjod. OHH yMHpaloT, poro-
BEIOT, H H3 HX TPYnoB ofpasyeTcs TOHKHH, HO KPENKHil MaHubIpb.
KneTtkn calbHmx #enés, Toxe norubad, npespaulaoTcs B cano
H jaloT cumasky, Grarofaps 4emMy NaHUbips HE TPecKaeTcs H He
AynuTeA, a octaércs npouHsiM M rubkuM. [losanm porosoro caos
PACMONOMEHE [POTHEOCONHEUHEIE TEMHEE KJABTKH — LWHTH, MOpH-
KpPhIBAKWOIIHE BHYTPEHHHE OpPraHsl OT BpPelHEX COJMHEeYHRIX Jyuefi.
Hakounel, eciiy Teny craHoBMTCA HYepecuyp apko, To B KoMe
paciipAIOTCA TOHKHE KPOBeHOCHLle TPYOOYKH 1 KPOBb Ha9YHHAET
OXAamAaTLCA cHAkHee, Eciv e W 3TOro HefoCTaTOMHO, TO MOTO-
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BLle KeJe3H CMAyHBalT KOMY H HCMapeHHe MoTa OTHHMaer ¥
TeJa Bce HANMHWKH Tennaa.

Ho ocofedno Baxua AJf OpraHn3sMa 3allHTa €ro oT MHKpO-
608, BHIZBIBAIOWIHX Gone3uH. DTy 3aUIHTY Takxke Hecér KoOxKa.
BoJbLUIMHCTEO MEKpPOOOE He MOMET NpofiTH 4epes 3A0POBYIO KO-
WY: CJIOH POTOBLIX KNETOK M KOMHAA CMa3Ka He [YCKaloT HX
BHYTps. Jlaxe TakuMmy 3apasHbIMH GOJe3HAMH, KAK MaaapHs H
cuimHoil TH(, YeNOBEK MOMET 3apasHTbCA TOJNBKO TOrAa, Koraa
KOMap WA BOlWL, PASHOCAULME 3apa3y, NPOKYCAT KOXKY H 3aHecyT
I KpOBb YEJIOBEKA 3apasHeiX MHKpoOoB. Ecniu yesioBek paHeH HIH
V' Hero MOBPEMK[IEHa KOXa, TO Jaye CpaBHHTENbHO clalbie MH-
KpOOH! JIETKO NPOHHKAIOT B paHy, BLI3HBAIOT TaM HarHoeHue, W
YeJA0BeKY OueHb TPYAHO CNpasuTbeA ¢ HHMI. M3 3Toro  BHAMO,
KaKyio DoAY patoTy BEIMOJHSTET HALA KOXa, KaK OHa Orpam-
JiaeT ueJoBeKa OT ero Bparos. 3a Takoli Kpenkofi cTeHoil, noka
Cla B LEeJOCTH, MOLYT CNOKOHHO »nTk n pafoTath BHYTpEHHHE
OpraHel Hallero TeNla, COCTOALIHE H3 HEeMHBIX KJETOK II BHITOJ-
HAKIIHE chneuHaasHyio padotry. Ho ans toro, uro0ml Koia Xxopo-
L0 BHIMOJHANA CBOE HasHAYeHRe, HYXHO 3a60THTbCA O Hell H co-
nepmarth e€ B uncrore. DTO HYMHO AAA TOro, 4yrolbl He 3aKyno-
pHBaJHChL TPA3LID OTBEPCTHA MOTOBHIX H CAMLHBIX TpyOOuew, 4To-
(bl C KOMH He BCACHLIBAJIHCL B KDOBL pasHbie BpelHbe BelecTBa,
Haxoasuiwecss B rpasd. Hymno nocTosio CcMBBAaTL ¢ KOXKH
rpsizb, @ ¢ Hell ¥ ONACHBIX MUKPOGOB, KOTOpLIE MOCYT NPOHHKHYTH
B KPOBb Yepe3 He3aMeTHHEe CcaaHHel WAH UapanHibl H 3apasiTk
yenoseka Kakoil aubo GoNesHbio.

3. KOCTH H CKEJIET

O KOMa He MOMEeT ApeloXPaHHTh HEMHBIE OpraHbl Hallero

Tena, TAKHe, HANPHMED, KAK MO3r HAH JErkHe, oT BHEIUHHX
yaapoe i ocoleHilo oT cxaTua HaH ciaaeausaund. Ot storo npe-
JAOXPaHAIOT HACTOAUIHE KOCTHHE KPenoCTH—YEpen, NO3BOHOWHEIT
c10a16 (cnuHHOH xpefeT) u rpyaHas KheTka.

Kocth — camuii kpenkuit matepHana B Hauem Tege. Kpenue
koetell Toabko GaecTamuii nokpor 3yGos (amans). Kaerku kocrt,
101000 KIeTKAM MNIYGOKOro C/IOS KOMH HAXOASTCH Halleko Apyr
OT Apyra, HO MEXILY HHMH JIeKHT He CeTKa W3 BOJNOKOH, KaK B
Koske, a Teépaas npochaofika (puc. 6). OHa COCTOMT M3 IBYX Be-
mecrs, OcHosa eé — ynpyrad W rudxas. 310 MOXHO OOHapy-
HHTh, eCJH NOJOMHTE KOCTh B cladyio consHyw kHenoty. Kueao-
TA BLIECT § PAcTBOPHT BCe TBEpjbie YacTH, H KOCTh, XOTH H CO-
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xpauut cpo opmy, crawer ru0koil, kax xpaul. Ecam mxe eé
NpoOKaJHTL HA NPOTHBHE B [eyl, TO BCA Xpslllepas 4acTb BLIFOPHUT
Il KOCTh, XOTH H MOMET COXPAaHHTb CBOW (opMy, HO CTaHer
XPYOKOH 1t MOMKO[, TAK KaK B Hell OCTAHYTCH TOJNLKO BellecTsa,
NOXOoMHe HA H3BecTh. B KOCTAX OJHOBpPEMEHHO ECTL W XpHUIEBAH
OCHOBA H HM3BeCTb, KOTOpas eé NMpPOMHTBIBAET, OTUEro KOCThb OKa-
3LIBACTCH OYeHb Kpenkofl. XpAumiesasi ocHoBa He NaéT eil noMars-
€fi, @ H3BeCTh NpHAAéT eff TBEPHOCTE.

- }-'.../
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Puc. 6 Kmerteu wonry u toepaas npocaofiea
& paspese (euanno voerradenn). Toukse Xoan
CORT IHADT Memay cofol Adefiny ¢ RuIeTRAMH

B ronose nomemaercs mosr. OTTyaa HAET YNpaBJeHHE BCEM
TeaA0M. Mo3r oYeHb MArOK M HEMKEH, HO OH 3aK/MIOYEH B NPOYHLINA
uepen. Yepen nmeer gopMy OKpyrIoro cBoaa, KOTOpas NMpHAAET
eMy Gospilyio npoudocTs. CBOL OYEHb TPYAHO NPONABHTL, W
No3TOMY B CTApoe BpeMA, KOrJla He YMeJH JelaTh CTAaJbHble 6aJ-
KH M MpPOuHBI #eNe306eToH, MHOTHE 3/1aHHA W OCOGEHHO XpaMbl
JAesanu co csonvateiM notoakoM. Ho kocTHmfl cBon oxBarsisaer
MO3I" He TOILKO CBEpPXY, a8 CO BCEX CTOPOH, Kak kopolka; ero Tak
H HA3LIBAIOT yepenHod kopoGkoil. Cnepen u BHH3Y oA coelMHe-
Ha ¢ KocTaMmu Jua. Kpome ManeHbKHX OTBepCTHIl A/if HEPBOB H
KpOBeHOCHBIX TpyGouek, y wepena BHH3Y ecTh 00Jbluoll BBHIXOA B
IHHHBI KaHad, nAayuipi cKeosb no3poHounwll ctoab. NossoHou-
Helil CTO/IO, KOTOpHIl YacTO HA3LIBAIOT CNHHHKIM XpeGToM, HAET
OT TOJIOBLI, KOTOPYIO OH MOJlepKHBAET, Yeped Bcé TYJAOBHILE N0
cnuHe BuH3, OH coctoMT M3 33 OTAENBHBIX KOCTEH, MOXOXHX Ha
KOJAbla ¢ oTpocTKamu. [TATE M3 HHX B HHMKHefl YacTH NO3BOHOY-
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Horo crofa cpacTaioTcsi B ONHY KOCTh — Kpectell. OcTanbHble
KONbIA — MO3BOHKH JemaT APYr Ha JApyre H MOryT TOJbKO He-
MHOrO JBHrathesd OAMH nmo apyromy. [lostomMy nospoHOYHGLIH
ctoad uarnfaercs OYeHbL MJAABHO H pOBHO, JTO OYEHb BaXKHO, NO-
TOMY YTO MMO3BOHKH, Npuieras ApYr K Apyry, CBOHMH OTBEPCTHSH-
mii ofpazyoT kak Ol rayGokAll KOJIOZell, TOT KaHAaJ, B KOTOPOM
JIeUT LIMHHBIL cnMHHO MO3r, coelHHAIOWKiCA HaBepxy ¢ ro-
JOBHBIM MO3TOM Yepe3 3aThnovHoe orBepcTHe. Ecnm 6w nosso-
LOYHBI cTOAG H3OTHYJCH OYEHb KPYTO, TO CNHHHOH Moar Mor ObL
nospeauTecd. [1naBHele ke HarHOEl He MPHUHHAIOT €My HHKAKOrO
Bpefa. Kpenkne KOJblA MO3BOHKOB TaK Ke 3aUHINAIOT COHHHOM
MO3F, KaK uepenHas KopoGka — roJIoBHOIL.

OT rpyAHBIX NO3BOHKOB, TO-eCTh TO3BOHKOB, JEMALIHX M033/1H
TPY/AM, OTXOZMT eulé orpasa — pébpa. OHuE, KaK pellérka, oxsa-
1LIBAIOT BCio rpydb. Cepaule u NErkHe OKAaseBalOTCA CJOBHO B
KNeTKe — B TPYAHONl KJMeTKe, Kak eé HaswiBaioT. PéGpa He Tak
MJ0THO 33KPLIBAIOT IPyAb, KAK 4epenHas KopoGuka mosr. [Ipu awl-
XaHuH rpyaHas KJAeTKa pacllkpaeTcd H CHKHMAaeTcd; ANA  9TOro
pébpa nonmunl asuratecda. Ho k stomy Mul ewé sepHémcs, Kor-
jia OyleM FOBOPHTBE O TOM, Kak AHIIAT JETKHE,

Koets — He TOALKO 3aliuuTa BHYTpeHHHX oprasos. OHu co-
CTaBASIOT OMOPY BCEro HAawWero tena. 3Ty KOCTAHYIO ONOpYy MpH-
HATO HasHBaTh ckesetoM. B HEm wHacuuTmBaloT npumepuo 210
Kocteil, ckpennéHuux Mmexay coGoft (puc. 7). Beé mawe rexo,
BCE MYCKYJIWI W Apyrde MArKHe Opransl OMHpPalOTCd HA  CKedeT.
Mgl Moscem crnokofiHO CTOATE H Jlae He 3aMeyaesM HHKAKoro He-
yaocTea, 3TO NOTOMY, MTO HAC NOMAEPIKHBAIOT KOCTH B HOrax
G3BoHOUHLIT cTond, Ecan 66 HX He GHIO, HAM OPUHXOIHAOCH Gbl
BCE BpeMfi 3aTPauvBaTh MHOTO CHJ, 4TOOhl HE COIHYTHCH NO4 cob-
CTBEHHOI TAMecThlo. Tak u NPUXOAMTCH AeNaTsL Ted MKUDOTHEM,
y KOTOPHIX HET KocTell, HanpumMep 4eppaM. Onu eje-ene NpUNOAHA-
MawTCs O 3eMAH W He MoryTr Oeictpo JBuratecsi. Hacfopor,
aMell yMeloT OHICTPO ABHraThcA MOTOMY WTO ¥ HHX B Tesleé ecTh
NO3BOHOUYHEI CTOAG M MHOMecTBo pédep, KOTOpHE ABJAAITCH He-
ofxoanmoii onopoit ¥ oGierdaior M apuxenne, Huorna y Jmojaei
vhiBaeT Gose3Hh — pasMfArdeHHe KocTedl, W ecad  pasmsrueHHe
CH/BHOE, TO TAKHE JIIOAH HEe MOTYT HH CTOSITh, HH XONHTB W Oec-
nomowlHo Jjexar. OaHHM CJ0BOM, KOCTH (MAHM [pyrue TBEpAnle
ONOpH — HanpAMep MaHUBPb Y paKoB) —— HeoGxoauMoe mpH-
cnocobiende Jis paGoThl H NepelBHMKeHHS JKHBBIX CYIIECTB.
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Boaswe Beero padoraioT B Hallem Tene pykH m Hord. KocTH
PYK H HOr OJUHHKIE, OHH [MOXO0XKH Ha Tp}'ﬁkH € YVTOJIEeHUAMH HA
woHnax. OxaswiBaercd, 9To TpyGuaTas dopmMa — camas mpouHad.
Ecnu u3 OJHHAKOBOrQ KOJHYECTBA MaTepHana, HanpuMep xene-
3a, CleNaThL cTepxeHb H TPyOKy, To TPYOKY GyAeT ropasmo Tpya-
Hee cjoMmaTh. MHXeHepsl 9TO XOpOUIO 3HAIOT M MOTOMY, Hanp-
Mep, paMbl JJA BEJNIOCHNEda H HEeKOTOpble MacTH JIPYruxX MallHH,
KOTOpLIe HeJMb3A AeNaTh OYEHBb TH}KEJ"IHIMH, AeJTat0T HEe H3 TOHHKHX
cTepxHeil, a u3 Oosee wHpokux TpyGok. Marepuana uaéT
CTOJIBKO K€, HO OHH NpoyHee,

H cocras u CTPpOEHHE KOCTeH AeNaloT HX O4eHb KPEeNKHMH.
DJ!;H& TOWBKO roJieHb, — YACThH HOMH OT KOJAeHa 100 CTone, —
MOKET BHAEPMHATE Bec ABAAIATH OAHOMD YeJ0BEKa, eclH OHa
CTOMT M TPys 1aBut Ha we€ npumo csepxy. OTcioga BiIHO, ha-
KOH 3arnac mpovHOCTH HMEOT Halld KOCTH.

2pXHIT Kocmb
(yonb3k i X34

Cymkes rijeTadd

'.i"_
i j}v Huswaa Koom b

Pue, 8. Joxresoil ¢y eran (paapeans, 4TOOH NOKAFATE
pacnofiomentie kocrtefl M cvernpuol CVAEN)
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Mexay coboit KocTH ckpensieHn ocofmiM  ofGpasom.  Kouunu
ABYX KocTefl OYeHb TOYHO MOAXOAAT APYr K apyry no ¢opme.
Hanpumep, B JOKTe B KenoGKH OAHO KOCTH BXONAT BHICTYNH
apyroit (puc. 8). Ilostomy, korma JoxkoTe crifaercs, BBICTYMbI
BpalIAlOTC NO KenobKaM, KOCTH XOpOLIO NPWIEraloT Apyr K
APYry H JIerKO CKOMBL3AT OAHA MO APYyroil, Kak nBepb Ha neTasx,
He CoCKaflb3biRasi HH Bnpaeo, Hu BAeso. Ho storo Mano. KoHubl
KOCTH MOKPBITHE OCOOLIM [MTaJKHM Kak Obl NONHPOBAHHLIM XPALIOM
i BCE BpeMs cMauHBaloTCA Oocobofl MuAKOCTbiO. CHapymu JoKTe-
BOH cycTas OneT MIOTHOH CyYMKOH, BHYTpH KOTOpOH M BupalaThl-
BaeTcsl 5Ta JKHAKocTh, B cycraBHoil cyMKe coBceM HeT BO3jyxa,
TAK YTO eclH KOCTH JlaKeé HeMHOro pasoifyTcs, TO OHH CHOBA
NpHCACHIBAIOICA OflHA K ApPYroil M cTaHoBATCA Ha Mecto. Kpome
TOrD, KOCTH CYCTaBa CKpellleHh! OCODBIMH THMaAMH — CBASKAMH,
Dcé s1o BMecTe B3fTOE H JleJlaeT CYCTaB OYeHb NPOUHEIM H B TO
#e ppeMa ruGkum, [lonoGheiv ofpasoM yCTpoeHEl M JIpyTHE noj-
BH;KHBIE CYyCcTaphl — B Mede, B MaAbuax H T. A

Takum obpasom, KOCTH PYK W HOT OTJAHYAIOTCA O4YeHb GOMb-
WOl MPOYHOCTHIO W NMOBOPAYHBAIOTCH B CYCTABaX OUEHL JIErko,
17anKo 1 Oes mwarauuii. 1o cGeperaer CHAL H JEJNAET JBHKEHHS
POBHBEIMH H JIOBKHMH.

4. MYCKY/Jibl

CJH BaM Halo JOCTaTh KHHMKY C JpYyroro KosHua cCToJa,

T0 Bel OpoTArHBaeTe pyky, Oepére KHHMKY M npuiaBHraele
eé K cebe. Kakas e ciuna BHITArHBaeT, MOBOpauHBaer u crufaer
pyry? 3T0 AeNaloT KHBle ABHFATENH — MYCKYJH, NPHKpenaéx-
Hble K KocTsiM. Ecam Bbl BosbMETech 3a pyuky saneproil AsepH w
CHALHO MOTAHeTe e K cefe, TO MeMAy NJEYOM M JMIOKTEM Ha ne-
peiHeii cTOpoHe pyKH Balyercs Kpenkwii Gyrop, xoTopwiil Jerko
HAWYNaTh. JTO0 M ecTh MycKyJ — Ouuenc (ABYXraasuiil), KoTo-
PHIM JIIOGAT XBACTAThCS MafbMHIIKH, MyCKy/bl, noxoxue Ha Ou-
Uencel, NOKPHIBAIOT BCE Halle TeNO — pPYKH, HOTH, TYJAOBHILE,
Wew H game roJosy.

Oun paGoraior, KOrZa MBI XOAHM, MHJAMM JpOBA, MOPIIHMM
7106, NoBopauHBaeM r;Aasa, MHraeM BeKamH, oMl paGGTaloT B cepa-
e H BHIOJHAIOT MHOMECTBO APYrHx paGor. Bee BuauMmble JIBH-
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MEHHA B TeJe NPOH3BOAATCA MycKyaaMmu. MycKynsl Jexar cios-
MH pPa3nHYHON TONLHHBLL NOA KOMKEeH H KHPOM, MEeXAY HHMH H
KocTaAMH (wiaH BHyTpensocTamu). Bo BcéM Tene HaCuYHTHIBAIOT
tipumepHo 600 myckynos, OrH coCTaBASIOT TO, YTO OOHYHO HA3H-
pator mAcoM. [lo ceoemy Becy ouu cocrasasior ot 30 npoi. A0
50 npou. Bcero Tena, y MeHmIHH ofwiuHo okono 30 npow, ¥
Myuud okoso 50 npou. C uMX NOMOLLBI0 MB ONHHAKOBO MOXMEM
BLIMOMHATE W GosbuIHe, TPyOLe [BHMXEHHA H MeJKHe, CJOXKHHe
n noskue. CaMH MYCKY/Jbl He MOTYT HH BBITSATHBATBCH, HH M3MH-
Gatbes. OHH MOPYT TOJIBKO YKOpauHBaThCA H TAHYTH ¢ 00JbLUOH
CHJIOI — B 3TOM BCA HX pabGora. YKopauusasich, OHH yMeHbLUAKOT
¢BOIO AnHHY, Gosbile yem BiBoe. Ho xak e toraa cosepluatoTes
pasHooGpasHule ABH;eHHs Hamero Tenma? [TocMoTpHM Ha mpuMepe
PY4HOTO MYCKyJla — Gullenca, KaK ycTpoeHsl H paGoTaioT y ue-
JoBeKa MycKyJdel. Duuienc nemuT BHOAB KOCTH OT maeya K JIOK-
TEBOMY CYCTaBY 0O nepefHed cTOpOHe pYKH M no ceoell dQopme
noxox Ha eepeteHo (pHc. 9). Ero 3aocTpenHble KOHUE NepexojsT
B KpenkHe Oelble MHAB — CYXOMHJHS, KaK HX HasslBawT. ITH
CYXOMHIUA W NpHKpenasiores K koetam., Hukuiull koHeu Guuenca
NPHKPENJEH C NOMOULBIO CYXOMHJHA KOCTH HHMKe JIOKTS, a Bepx-
HUil KOHenl — K miewepomy cycraBy. Korma Ouumenc yxopaum-
BAeTCd, OH TSHET 3a CYXOMXKHJHA W NMPHTArHBAET HHIMKHIOW KOCTBb
Beepx. KocTk noBopaunBaeTcsi B JIOKTEBOM CYCTaBe, W pPyKa CrH-
Oaetcd. HanpoTue Guuenca Ha 3anWeli CTOpOHe pYKH, JEMHKHT
Apyroit myckya. Ero Bepxnee cyxomuime ToMme 3aKpelsieHo Ha-
EEPXY, MOA NJEYEBHIM CYCTABOM, a HHMKHee orn6aer JOKOTb H
NpHKpPENnJeHo K KOCTH HHxte JokTs. Korma yxopauusaerca stor
MYCKYJI, OH TSIHEeT B CTOPOHY, NPOTHBOMOJOMHUYIO TOil, B KOTOpYIO
TAHeT Ouuenc. ITo3ToMy HMIKHAS HacTb PYKH NOBOpaYHBaeTCA
BOKPYC JIOKTA KHU3Y, H pyka pasruGaercs. Tawum oGpasoM, Xots
OT/IeNIbHBIE MYCKYJol MOFYT TOJIbKO YKOPauHBaThBCH, pYKa, KOTO-
Pylo OHH ABHraloT, MOJKET OJIMHAKOBO M crufarTecs, M pasrubaThb-
csi. C NOMOLIBIO MPOCTOrO YKOPOUEHHS MYCKY/AOB MPOH3BOAHTCH
caMas C/I0XHasg H ToHkas paGora. Korma my3ukaut urpaer Ha
poane Tak, 4TO OT OBLICTPOTHI ABHXKEHHH He BHAHO MaJjblleB, —

3TC NPOCTO pa3HEle MYCKYJIR Moovepeal yKOpauyHBawTCed H THHYT
KOCTH MafbleB TO B O/HY, TO B Apyryio cropody. Korma nuca-
Telb NHUIET, ApOoBOCceK PYGHT Aposa, Korda GHIKYALTYPHHK
NPEIraeT BAH MJAB3eT, KOTJa UeJOBeK OTKphIBaeT rniasa u Gpo-
CaeT B3arasj B CTOPOHY, KOrna OH }"J[h!ﬁﬂe‘rﬂﬂ, ABIUINAT, rOBOPHT,—
BCE 3TO JenaeTci ¢ noMobLI0 OJAHONO TOJABKO yHopoueHuss pas-



JIHYHEIX MYCKYJIOB, YKOpauHBAsiCh, MYCKYJH THHYT OTAE/IbHBIE
nafislbl, PYKH H HOMH, TSHYT BeKl, IJiasa, YacTH ropja, sslx,
yrael pra u pédpa. HMa 3Toro mpocroro yKopoueHHs NOJAYYAOTCH
caMmule pasuooOpasuble nBHmeHus. Beé neno B ToM, Kak pacno-
JIO}eHbBl MYCKYJbl B opraHax. Bokpyr raasa u pra sanoxeHs!

Pue. 9 Pafora mycryaon na pyrl. JIpyrEe MycEyIu
il KOMA He uHaolpamedn., CYVCTARHAN CVMEL TAKHE He
N30dpAIens

KPYrOBEIE MYCKYJbl, CKaTHe KOTOPBIX 3aKpBBaeT rjasa M poT.
Hrorpa myckyaw nomeniaiotes B APYroM MecTe, a K MecTy paGo-
Tbl NPOTArHBAIOTCA TOALKO cyxomuumsa. Hanpumep, syckyan
najneles ropasno Gonbile caMHxX NajbleB W pacnoNOMeHH naje-
KO OT HHX HA PYKE HHIKE JIOKTfl, 4 K NaJblaM OT MYCKYJIOB yxe
HAYT OAHH TOMLKO TAXH — CYXOMKHIHA, NMepefaiolide HM HYK-
Hble JBHIKEHH.

YKopouenne MYCKy/Ja NPOMCXOAMT OTTOrO, YTO CTAHOBATCH
KOpoYe W TOJNIIe OTAedbHEE MYCKYJABHEIE BOJAOKHA, H3 KOTOPHIX
OH COCTOHT. MycCKy/bHO® BOJIOKHO Heflb3s Ha3BaTh MPOCTOll KJeT-
Koit. OHO BO MHOTO pa3 ANuHHee MOMTH BeeX OGBIMHEIX KJETOUCK
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Tena H B OOJBIIMX MYCKYJAX MOCTHraeT [JHHE faxe go 12

cantumerpos, Tomuixa ero ObBaer 0T - A0 ' cantu-

1
METpa B DolepedyHHKe. B kammom BOJIOKOHLIE He OJHO, a4 0YeHb

MHOTO siiep — Tex slep, KOTOpue GHIBAIOT NO OZHOMY HJH pen-
Lo NO HECKOMLKY B ApYruX KneTkaX. 3J1a ceoeofpasHas WIeTKa

obpasoBanack, BHAHMO, MOTOMY, 4TO HAAPa pasMHOKHJINCE, HX
cTano MHOro, a jasjieHui ca- _
MOro Tella KAeTKH He jipoHC-
xoauno, Ho MycrviakHOE RoO-
JIOKOHLIE — Taxkafd Godblas
KAeTKa, 4TO 9TH ®Apa 3aHl-
MaT B HEM O4YeHb MAJO Me-
cra. Iloutu meé ocrancHOe
TEJNO BOJOKOHLA HCYep4eHo
YacThIMH MOMepeqlBIME Noao-
CKAMH, BHANMBIMH TNIBKO B e
i " i :
mistx m Thxmian, Tosrouy Aseewsessrenwe  Loobiwr
s D0k s
TAKHE MYCKVJsI HA3KBAIOTCA
nonepeYHo-nojsocarsiMu  (puc. :':t;""!;,ni'i:'“?fg;:‘;}'-"l'ﬂ:f‘]':"-‘T“.KT'ﬂ (cnn-
10), Kaxnoe mycuyinHoe Bo- pOTOKHL He HD:\IEE:':'EI;}II?:;Hﬂll:.:lﬁzﬁ!.‘fl“;g
JOKOHUe oGEPHYTO  HEMKHOIl  PHCYUEE, TAK KAK OUN 0YeHL ANHHHL
pHIXJIOH  BOJIOKHHCTOII  CeT-

KOH, Moxoxell Ha Ty, KOTOpas GbIBaeT B ryGOKOM CJIOE  KOMKH.
TTosromy MyCKyJbHble BOJLOKOHIA HE TPYTCA JApyr O aApyra BO
Bpema padorei. B aroil BosMokuucTON 0GEpTRE K MYCKYJILHEIM
ROJIOKCHILAM  MOAXOA5HT KPOBEHOCHBIEG COCYIE, Mo KOTOpBIM
KpOBL MPHHOCAT HM DHTaHHE H  BO3AYX. K HHM e noaxo-
JAT, Kak TeaerpadHbie NpoBoja, KOHIL HEPBOB, KOTOPHE HecyT
MYCKYJAM OT MmO3ra cOOOLIeHHA — paﬁnmn: HM HJH OTAHXATh.
Tak ycTpoenw Bce MYCKYJbl PYK, HOF, UleH, TYJAOBHILA H JHLa,
O/IHHAT CJIOBOM BCe Te MYCKVYJIbl, C [NOMOLILIO HO‘I‘pr.IK MBI MOMEM
paborats, korpa saxorum. Ho ects m apyrue myckyam. 310 Te
MYCKYJ/Ibl, KOTOPBIE HaM He NoauHH#AwTeHd, a padoTaloT Kak Owl
caMH cobow, NOMHMO Haulero enanus, TakHe MYCKyJbl eCTb,
Hanpumep, B kmwikax. Kuuwiky W Kenayaok uwesensTcs H npoTal-
KHRAOT MHILY Jaibile. Mu MOXeM HHOMOa OWYUATE HX NBHME-
HHe, CABIIATL, HANPHMEpP, KaK B JHBOTE NepejHBAeTCA JXHIKOCTS.
1o paoTaloT MBILLL KHIIOK, HO HH OCTAHOBHTH, HH YCHAHTH HX
paGoTy MH He MOMKeM,
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B creHkax coOCYAOB, MO KOTOpHM GeHT KPOBb, TOMEe ECTh
myckyasl. Muorna kpopenoctsie TpYGOUKM B KOXE CHKHMAIOTCH,
BHITOHSIOT W3 ceff KpoBb, W uenoBek GienHeer. STo GuiBaeT, Ha-
npHMep, Npu sBojiHeHHH. B Apyrux ciayyasx — OT mapbl WIH OT
CMYIIeHHs — YeJIOBeK KpacHeeT. JTO KpOBEHOCHBbie TPyBOUKH
pacumpuance W HalGpanu Goablie kposn. OHa npoceeuuBaer yepes
KOMY, M KDXKA KameTrca po30Boil.

Ecns nocMoTpers Ha ApKHE CBeT, TO TEMHOE Kpyrjloe OKo-
WYKo B CepeflHHe Hallero raasa — 3pavyok — CIKHMaercs,
CTAHOBHTCA MeHblie. Ecin norasigets B TeMHOTY, TO 3pavyoK pac-
WiHpAETCH. IDTO TAKMKE COBEPIUAETCS HENpOW3BONLHO. Mbl He MO-
eM 10 CBOEMY JKeJaHHi HH MOKpacHeTb, HH nNolaefHeTb, HH
PacIlHpHTL 3pavyoK, HH cy3HTb ero. Beé sto copepuiaertcs nomu-
mo Hameil sonn. Takue e MycKyasl paGotator B GOALIIHHCTBE
HAlMX BHYTPEHHHX opraHos. Bee 3TH MycKyabl yCTpOeHbl HHAue,
qem nonepeuno-nonocateie, X BosokHa Kopoue, W B HHX noJ
MHKPOCKONOM He BHAHO nonepeyHbix nojgocok. [Tostomy HX Ha-
3bIBAIOT TAaKHMH MBIIeYHLIMH BoJokiaMmi. Ouu paGotalor He
Tak ObICTPO, KAaK MOMepeuHO-NoJ0CaThie, CHUMAKTCA Me/JIeHHee,
HO 3aTO M YCTalOT MeHblle H cnocoGubl paGotate Ge3 veranu
AeHb W Houb. Pafiora MYCKY/NOB KHIIOK, MeJydKa H MYCKYJOB
JpYTHX BHYTPEHHHX OPraHoB HAET NOYTH HENPEPLIBHO, H OHH
TOYTH He oTaAbixaoT. CoxpallaioTcs OHH MeLIEHHO, HO 3aTO0 06-
Nafator Gobliol BEIHOCAHBOCTEIO. B 3TOM MMEHHO W 3aKNuaeT-
¢si ocoleHHOCTh raaaknx Myckysnos. Cpoand MM M cepeuHbie
MYCKYJIEI, KOTOPbIE OTHACTH MOXOMXH H Ha NOMepevyHo-noJocaThe.
B paGore cepievnnie MycKyns TOXe MOXOXH M Ha Te H Ha APY-
FHE MYCKYJbl: OHH paoTailoT GHICTPO, HO B TO e BPEMA HeyTo-
MHMO, H CTYK cepAlia, fe/aiollero CeMbAecAT YAapoB B MHHYTY,

He npekpallaercd HH Ha CEKYHIY, HH MHEM, HH HOYBIO BCIO Hamy
HH3HE.

5. CEPAUE H KPOBOOBPAIIEHHE

K;‘EETDH[{H KOMH BCé BpeMH DACTYT, AeNaTCsA, OTOABHTAKT H
3aMEHfIOT CTAphle KJETKH, KOoTopule cHamusalTes., Bed
BpEMA PACTYT Bojiockl § HoOrTH. Beé spemsa pomaaoTca HoOBue
KpPOBAIHbIE KJETOYKH, a CTapble H3HAUIHBaloTcA W ymupawor, Pa-
G0Tal0T HalH ABHTaTEJNH-MYCKYJR, [0 HepsaM mepefaéTcs Hepa-
HE TOK BceMy Teny. TpaTATCA NHTaTelbHBIE BENECTBa, Nojjep-
MHBAS BHYTPH Tella paBHOMEepHYIO TemnepaTtypy okoao 37 rpa-
Jgycos. Beony B tene kunuT paboTa, HeBHAHMAas CHApPY#H, [O
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ropsuas # Hanpsxennas. Yenosek CMHT, @ KAGTKW ero Tena pa-
goTaloT. B KeJyiake nepeBapHBAaeTcH NHILAE, KJIETKH XKeJés Bbl-
pafaTiBalOT [0T, KOXKHOe €ajo H ApyrHe semiectsa. [laxe B
ROCTAX BCE BpeMs NPOHCXOAHT 3aMeHa OIHHX, YKE OTCHYHKHBLINX
yacTHYeK, ApyrumH, HosuMH. M nas Bcero 3TOro HYMHEI CHJI,
HYXHO TOIJIHBO, HYXHb CTPOHTe/IbHble MaTepHaJbl.

Otkyaa e OepyTcs cHAbl AAA paboTel Y MYCKYJ0B, Y Kije-
TOMEK CANbHBLIX H APYTHX Xenéau y Beex KJNeTOK Haiuero rena?
Cuisl s paGoThl JKHBHE KATKH NOJYyYaloT W3 nepepabartsisae-
moil B oprauusme numy. Kaerks ocolbim 0GpasoM CHHraloT MH-
TaTeibHLie BellecTBa, AOCTARJIAEMHE MuLLeid. 3To ropeHHe s op-
I'aHH3Me NPOHCXOAHT HHaue, 4em B oObMHOM TOnke. OHO He Aaér
I OFHA, WH AbiMa, HH CHJLHOTO JKapa, TeM He MeHee OHO AaéT
ACCTaTOYHO 3HeprHu nas paGotsl opraHos Tena. Ho seskoe ro-
peHHe BO3MOMHO TOJLKO B MPHCYTCTBHM BoziyXa. [lostomy He-
00X0IHMO MNOCTOfIHHOe cHalyKeHHe Ka) 1o KAeTOuUKH Tena He
10JabKO nuiied, HO M Toil 4acTbio BO3AyXa, KOTOpas HyMXKHa Ans
ropeHNs W KoTOopas Ha3biBaeTcs KucnoposoM. boabmas wactb
KJETOK TeJja He MOMEeT MOJIYYHTE CaMa Hu [HIK, HH BO3JAyXa.
Tehibko TOHEHBKNHH BEPXHHH CJACH KOMH H ADYrHX KJNETCK, Haxo-
AsMXCA cBepxy (HanpaMmep Ha MOBEPXHOCTH rnasa), mor Owl
npaAMo noayuaTte Bosayx. Ho sryTpe Tena uepes naoTHble ChOH
BEPXHHX KJETOK B03Ayx yme npofity e smomer. M numy nony-
YaTh TMPAMO MOCYT TOJBKO K/JAETKH, H3 KOTOPLIX COCTaBJEHEl BHYT-
peHHHE CIOH KHILOK. A  Kak e Torja NHTAKTCA OCT2MbHble
KJETKH Hallero Tesa, TaKHe, Kak MYCKYJbHLIE, HEPBHBIE H JpYy-
rie, KOTOpLie NPOH3BOAAT caMylo GOJBIIYI0 H CTBETCTBEHHYIO pa-
Gory? Beab a0 HHX HH BO3AYX, HH MMHLIA NPAMO JOATH HE MOTYT.

Yrobsl AOCTARBHTH NHTATE/bHLIE BEeLECTBA KaMAOMY Y4acTKy
Tena, KamaoHd ero KJIeTxe, ¥ Ye/IOBEKa eCTh Wienas CeTh crellHanb-
HbX gopor. 3T0 — KpOBeHOCHLle TPYGKH, [10 KOTOPBIM  TeuYér
Kposb. OHa TewéT B TOMMIE CTEHOK KHIIOK H 3aXBaThIBAeT Tam
pacteop numy, OHa NpoxoaHT yepes Jérkue M 3alupaer TaMm
HYIKHYIO A/ KJAETOK 4YacTh Bo3ayxa — kHcaopof. ITotom ona
HecBT MHILY W COelHHEHHHI ¢ KpoBbl (Kak Gbl pacTBOpeHHull B
Hell) KHCJ0pOj MO BCEMY TEJdy, OTAAéT HX BCEM HACTAM, BCEM Op-
raHam, Kam[1oil KJerke.

Urobul kpoBL MOrjia BLINOAHATH 3TY paGoTy, OHa NOJXHa no-
CTORHHO OMEIBATH BCE TeJO BHYTPH, MPOTEKAThk MO BCEM ero Ya-
ctaM. Tak 370 W €cTb — rae Obl HH YKOJOTb Hallle TeJQ, BCIOAY
BRICTYNHT ¥ noTeuéT KpoBb. KpoBb Beé Bpemsa TeuéT mo TpyGkam,
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KOTOpEIE HA3LBAIOTCA KPOBEHOCHHMH cocydamn. Camblie TolKHe
TpyOOuKIl TOHbLUE BOJIOCA, MX H HA3LIBAIOT BOJOCHLIMH TPYyGOu-
KaMH.

Bes kposb Hamero Teaa npotekaer uepes cepiue. [lews H
HOYL OHO padoTaer 1 TOHNT KpoBb 1o BeeMmy Teay. Cepaue —
O4HH M3 CaMmblX BamHblx opraHoB, OcTaHOBHTCA OHO Ha [BE-TpH
MHHYTHI, H wejosek yupér. Ecau cepame maoxo paGoraer, To H
BCé TeJl0 YeNloBeKa He MOXKeT Xopolo pafoTaTh: BCE ero  YacTH
HEOOCTATOYHO MOJAYHAKT KHCJOpOAa M IJIOX0 TNHTAKTCA H 0T
10TO ¥ HHX HexpaTaeT CHI.

Kakum xe ofpasom cepile FOHHT KpoBb mo Teay? Oxasbl-
BAETCH, YTO Cepjile CBOHM YCTPOHCTBOM HECKOJALKO MOXOAHT Ha
Hacoc.

[lpaBna, B cepaue HeT MOPIUIHA, HO OHO paclIMpAeTCA H CHH-
MaeTca H Takum ofpasom scachiBaeT B celf KpPoBb M BLITANKH-
waer eé motoMm u3 cebn (puc. 11). Ilo bopme cepaue noxose Ha

Pur. 11. Pafora cepaua cTpeIkid NORAIWBANT ABIKeHHe Kpopul. Unepa -

OCHOBHAA 4ACThL Cepillld (®enynover cepuua) paccnabieda, npeiacepime -

MAeTeR; KPOBL DXOLMT D cepile, DLXOAROA EASNAH -aKpHT. Cnpasi—npes-

cepoueé paccrafimeno, WeAy09eR cepilld CHHUMBETER 1 BHTAAKNBEET KPOBB
Heped BLEEXOAHOC OTURDCTHE; DXOABON KAANIH 30KPLT

MEIIOK, a CTEHKH ero COCTOAT M3 MycKyaoe. ComMyTCA MYCKY-
Jibl — H BHEITOJKHYT KPOBh, Pa30MMYTCA MYCKYJAbl — paclIHpPHT-
Cfl MEIIOK W BCOceT BHYTph celst HOBYIO Kposw. B cepaie ecTb
BXOL M BEIXOL — o0f6a ¢ Knanavamu. B ofiHo OTBEPCTHE KPOBb
ILIET TOMBLKO E Ceplue, a Ha3lag BEIITI! He MOMET — KJanadol He
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nyckaior., B apyroe orsepcTie KpOBb TOJNbLKO BLITAJIKHBAETCHA U3
cepaua. Takum ofpasom, cepaue roHHT KpOBb BCEria B OOHY

cropony (pue. 12).
Tounee roBopsi, B cepalle HAXOAHTCH He OJlHH, a8 UEJHX JABA

nacoca. Cepiue neperopomeHo BROAbL MNOTHOH  neperopoakoil,
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Tak#e cocTosuleill M3 Myckynos. [Tonyyaercsa nsa MYCKYJAbLHBIX
MEILKA, H Y KaMJoro ecTh BXOA M BIXOA c Kianauamu, CinMa-
IOTCSE M PasmHMaloTCA 3TH NOJCBHHL OJHOBPEMEHHO, HO Kaxaas
13 Hux pabotaer, Kak oTAeabHblll Hacoc. Jlesan nonopuua cepa-
14 3HAYNTeJLHO CHJBLHEE M FOHHT KpPOBBL TIOWTH TO BCeMy Teny.
Buixons ©3 He uyepes Ooabllyid IHPOKYI TpyOGKy — aopTy,
KpPOBbL Tedyer 3artem no TpyGKamM — cOCYAaM C TOJNCTEIMH  Kpen-
KHMH CTEHKaMH, KOTOpble Ha3wiBaioTca apTepuamu, OT cepaua
KpoBb GexuT ObCTpo, Hanop Goablioff, H TOHKHE CTEHKH MOTJH
6b He BuiZepaTh. A CTeHKH apTepuil OKa3uBalOTCA TAKOH Kpe-
NOCTH, YTO MOTYT BbIIEPHATh AaXe Takoe CHIbHOe NasjeHHe,
Kakoe GpiBaer B Korie oObiyHoro napososa (15 arsmocdep).
Hanbwe or cepaua kposeHocHule TPYOKH pasnensioTcs Ha MHOTO
Apyrux — NoToHblUE, KOTOPhIE HAYT BO BCE HACTH TeNa — B rOJIOBY,
pyxu, Horn, Tyqosuime. [Moctenenno TpyOkH Beé cHABHee pasBeT-
BASIOTCA 0 CaMblX TOHEHBKHX BOJOCHBIX TPYGOUYEK, Kak pa3seTsis-
IOTCA Cyubsl [epeBa HA COBCEM MaJeibKHE BEeTOUKH. TOHeHLKHe
BONlOCHBIE TPYGOYKHM MPOXOAST 4Yepe3 BCE TENO W TPHHOCAT MHTA-
HHe H HYXHYIO AN ABLIXaHHSA 4YacTb BO3JyXa — KHCJAOPORL —
Kax/o#l ero usactHuke. Te KNETOYKH, KOTOPHE HE NPHJISTAIOT
BIVIOTHYIO K BOJOCHHM TPyGOMYKaM, NMOJYYAalOT MHUILY H KHCJIOPOZL
H3 COKOB, KOTOPHI€ BHIXOAAT H3 BONIOCHHIX TPYGoueK H OMBIBAIOT
coGoil Bce 4acTH Tena. 3aTeM BOJOCHHE KPOBEHOCHBle TPYGOUKH
cobrpaioTcsl cHoBa B TpyGkH noGonblie (BeHb), Te B ellé GOMb-
llHe, KaK pydbH, CTEKAlOTCA CHA4Yana B KPYMHHIE PYubH, NMOTOM B
peuymIKH H, HakoHell, B Goaswyro peky. Tonsko y atux TpyGok
(BeH) CTeHKH y)Ke TOWble, MOTOMY 4TO Hanop KpoBH caafee W
HM HeT OMACHOCTH pasoppaTtbed. Cepiaue y#e He FoHHT B HHX
KpoBb, 3, HaoGopoT, BCacwBaeT Kposk W3 HAX. Koraa kpoeb Bu-
TEKAeT M3 JIeBOI MOJIOBHHLI CepAla, OHA Hec&T MHOrO KHCJopoaa.
Kuenopon — 310 Ta wacrk sosmyxa, kotopas HymHa ans rope-
HHA M AbixanHd. Ero mHOro B cBexeM MW umctom Boamyxe. Korma
YeJIOBEK MLILIMT, KuCJIOPOA NPOHHKAET B KPOBb, H OHa ero pas-
HOCHT BceM KneToukam Tena. KiaeToukn wuenogssyior ero  ans
CHKHMFAHHA MHILEBLIX BEILECTB, 4 CAMM OTAAIOT B KPOBb YIJEKHC-
quifl ra3, koTopuiit Bcerna ofipasyercs mpu ropeHud. 3ToT ras we
TOJWTCA A ABIXAHHS W rOpeHHs, H KpPOBb BHHOCHT ero B Jér-
KHe, OTKYAa OH yaanderca Hapywy., Kposb, HacolllleHHAs Kic-
JIOponoM, KoTopas Te4éT OT cepala, ApKOKpacHoro upera (ap-
TepHaJabHas). A Korna oHa oTnaér Kucaopon W Teddr ofpaTHo,
TO OT NPHCYTCTBHA YIJIEKHCJIOTO rasa CTaHOBHTCH TeMHee. Takas
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témuaa (peHo3Had) KpoBb W mpHTEKaer k cepauny. Ho wa 3tor
PA3 OHa  NONafaer ye He B JIeBYH) NOJOBHHY cepiua, a B
npasyto, [pasad nonoBHHA BCcackIBaeT KPOBbL H TOHHUT e€ JAaJblie,
TpyGkn-aprepun U3 npasofi YacTH cepila WAYT YKe He MO BCeMY
Tedy, 4 TONBKO B ONHO MECTO — B JBrKHe, KOTOpLIe JeMKAT TYT
e B IPyAH BOKDYT cepaua. 3/eck KpOBeHOCHHe TPYOKH TOwe
Pa3BeTBAAIOTCA Ha MeNKHe BOJNOCHHE TPYGOYKH, NO KOTOPHIM
KpOBb W OMuIBaeT Jérkde. B né€rkwx TéMmHas KpoBb OTHAET yrie-
KHCABIH ras, 3anacaerTcs KHCIOPONOM W, CTaBIUH CHoBa Kpacuofl,
cofupaetcst B Gonblune TPyOkH — Bedbl. Teneph KpoBb ONATH
rotoBa cHaGxarb BCE TEJIO KHCJOPOAOM NI FOPEHHS, H HA 3TOT
pa3 TpyGKku-BeHsl NPHHOCAT eEé onaTh K Jepofl nonopHue cepana,
GTKYla OH& CHOBa OTNPaBJAeTCA MO BCEMY Teqy.

ApTepun — 3TO Te KPOBEHOCHBIE COCYABI, MO KOTOPHM KpPOBb
TEUET OT Cepaua, a BeHH — 3TO T COCY/ARl, MO KOTOPHM KpOBB
TEYST K cepaly, Hesasucumo oT Toro, Gyier nW 3TA KpOBb anoft
(c KMCHOpOAOM) HJAH TéMHOR (¢ VrIeKHCALIM rasoMm).

Takum ofpazoM, ofie NoNoBHHLI cepana pafoTaloT Bce BpeMd
cornacosaHio apyr ¢ apyrom (cm. puc. 12). Jlesnift Hacoc roHHT
KpoBk no Beemy Teny. OMBIB Bce ero K{eTKH, KpPOBb MPHXOAMT
vie K npasomy Hacocy. OHa Kak 0wl leJiaeT KPYr H NPHXOAHT
cHopa x cepauy. [Tpasad nososuHa cepauna 3aGHpaeT NPHTEKIIYIO
KPOBL H HanpasjsieT eé yMe TOJbKO B ONHHW JIErKue, uyToObHl ed
OUHCTHTL M OCBEMHTL XOPOIWIHM  BO3AYXOM, B KOTOPOM  MHOTO
kucnopoaa. Cnenae 3neck BTOpOR Kpyr (Manuiif Kpyr, KaK ero
HA3BBAIOT, NOTOMY 4YTO NYTh 3/16Ck — OT Cepiua K JErkuM H
ofipatHo — KOpoue), KpOBb CHOBAa TOMANaeT B JeBYIO NOJOBHHY
cepaua, H BCE HAYHHASTCH CHavanha.

B Tese uenopexa — OKOJO MATH JHTPOB KPOBH, H Cepiue yc-
nesaer MporHaTh BCE 3TO KoawdecTBO npumepno 3a 50 cxatull,
T. . OHO 3acTaBJseT KPOEb Npolenats noiuuii ofopor uepes
ofia Kpyra memblie, Yem 3a MHHYTY. Urto6w nporHaTe KpoBb
qepes BeE Teno, NPOTOJNKHYTH €€ yepes caMble Y3eHbKHE BOJIOCHBIE
TpYBOUKH, Cep/illy NPHXOJHTCSH COBepuIaTh orpoMuyio pabory. Ono
cxkumaerca 70—75 pas B MHHYTY. 3TO 3HAYHT, 4TO 3a ONHM CYyT-
KH €MY NPHXOMHTCH CKATbCsl OKoAo cra ThicAy pa3! Ecim Gel oHO
HAKAYHBAJNO KPOBb He MO KPYry, a8 Kak HAcCTOAIIHIE Hacot B Ka-
KOHR-HHOYAb BOLOEM, TO YXe 3a CVTKH OHO Hakadano Okl OKoso
10000 autpos, T. e, no Becy okojo 10 Tomm Bomm. C kKaXmbIM
v,1apoM cepiue Jenaer Takyw palory, 4To OHo Morio Gel noj-
HATL TPY3 B oauH Kuaorpamm Ha Bricory 20 camtumerpos. Ecnm



fsl cepaite MoxHO OBJO 3acTaBuTe palorarts, Kak Morop H4
NoJbEMHOA MallWHe, OHO 3a yac MOrno Obl DOAHATE HEJUBEKd
Ha |2 merpom, T. e. NpHMepHO Ha 4eTBEPTHI 3Tam., A Belb meé
Cepile YeOBeKa BECHT Kakux-Hulyabs 3UU rpammosl

OaHako, HecMOTp Ha 3Ty uylechyio paborocnocobHOCTL
cepala, YCTPOficTBO ero, Kak BHAHO, CPaBHHTENLHO npoctoe. [loa-
TOMY YYEHHIM MpHIOAO B TojoBy Nonpo0oBaTh 3aMeHHTH Cepaue
HACTOALIMM HACOCOM. IJTO OTYACTH YIaN0Ch CAEAaTh COBEICKOMY
yuéHomy npogeccopy C. C. Bpioxanenxo. KoHeuHo, 310 HeKyc-
CTBEHHO® ceple (aBTOXKEKTOP) HH B KaKylo rpyib He noMelaer-
ci. 310 — uesas maliMHa, COCTOSILlAR M3  MOTOpa, Hacoca o
HCHYCCTBEHHEIX TpyOOK, KOTODBIe MPHCOGAHHAIOTCH K  KpOBEHOC-
HEIM TpyGKam Tena mupoTHoro. [lostoMy ¢ Takum cepiuem xo-
AuTh Heabsd. Ho 3aTto Bo Bpemst ero paGoThl JKHBOe cepaue Mo-
HeT ocTaHoBHTheA Oes Bpepa ans skusHd. [loxa, u3 ocropomxuo-
CTH, HCKYCCTBEHHOE cepile NPHMEeHSJIH TOMLKO Ha MHBOTHBLIX, HA
cobakax. l'akde npHGOpPEl Hajlo cHauana AOJIro MPOBEPATE HA MKH-
BOTHBIX, YTOObI MO HEOMBITHOCTH He MNOBPEAHTL 4eaoBeky. O
MOMOLILIO HCKYCCTBEHHOTO CepAla YAaBajoch OXKHBHTh JKHBOT-
HBIX moc/ie cmepTd. Korja cepaue ocraHaBiHsaeTcss, TO 4epes
HECKOJIbKO MHHYT HACTynaer CMepTh: Cepiue He NockliaeT Kpobb
ANA OCBEXKEHHA M CaMO €€ TOXe He mojydaer. A cepiuy Takmke
HYMHO MHTAHHE W KHciopon, Ges sToro oHo paGoTarb He MOMET,
H BCé Teno ymupaer. He moiyuasm ceeweill KpOBH, OCTaHOBHRBILE-
ocA cepaue camo no ceGe BHOBL HavaTb paGoTaTh He MoMer. llo
C MOMOILLIO HCKYCCTBEHHOTO CEepilla 3Ty CBeKYIO KPOBb €My
MOXHO jocTaBHTh, Torja colcTBenHOe cepaue HBOTHOTO Oil-
BaeT W HayuHaer pabotartb. OQxHBNEeHHe AOCTHranoCe y cobak,
KOTAa y#e HHKAKHMH NPYTHMH CPEACTBAMH 3TO CAe/aTh He yia-
Bajock. Bosmoxuo, urto 8 Gyayuiem 3To u3obpereHue npHHECeT
Ooabluylo noab3y moasM. OueHb 4acTo, OPH TPYAHBIX onepauusx
HAH OT GOJMe3HH, cepjlie OCTaHABJHBAETCH, H O83 Nojauyd Ceemeil
KPOBH OHO HHKAK HE MOXeT CHOBAa HauaTb paoTy, XOTA cepbés-
hBIX noBpemaeHuil B HéM ewé Her. B stuX cayyasx Briiovenue
HCKYCCTBEHHOro cepaua Gyjer chacaTh MHOMHX mogael,

Cefiyac onepauku Ha caMoM cep/illeé OYeHb TPYAHEI NOTOMY,
YTO MOBpeMIeHHe BO BpeMA ONepaunH MOMKET €ro OCTaHOBHTh.
Ho, nprmenss uckyccTenHoe cepiille, oriepalliii Ha MKUBOM cepj-
e MoxHO Oyner jaeaatb ropaspo Jjerye., OueHb yacTo BeTpeuaer-
csi GoMeskb — MOPOK cepAua. ITO 3HAYHT, 4TO B HEM HCnOp-
THJAHCh KJanaHbl: OHH HJAH NPONYCKAaWwT KpoBb oOOpaTHo, MJH
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SATPYAHMIOT Teuenne kpond buepén. B sthx enywasx nexycerpen-
HOE cepiue TMO3BOJIHT TPOH3BECTH OnNepanHio NpaMo Ha Knamna-
Hax, W TOrna, MOMer ﬁhl'l'h, VI4CTCH JICUHTE cepleydHble NOpOoKH,
KOTOphie A0 CHX NOp CYUHTAWTCA HEH3JNEeUHMbLIMH.

6. JJEFKHE

poxoada uepes ﬂ&l‘I{HE, KpoBk 3anacaercd KHCJOpodom U OT-
Aaert }’I".:‘IEKHCJ‘]LTIG‘. ra3. ¥ wenoBexa ABa JErKHX — JIERO2

Pue. 13, Paspetpienue QLXATeALHOTO TOpra B
AérgoN. Bojdee MenEHe pasBeTdenHa u afrog-
HEe NY3HPEEH YAATeHH
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H Tpapoe; OHH JeXaT B rpyn}mﬁ KIeTKe, OKpYXKafa W MnoYTH 32a-
KpHBas Cepaue.

Camu nérkne npeacrasnfiorT cofoll HeMXHble MEWKH C TOHKHMH
CTEHKAMH H MHOXeCTBOM TOHUARIIMX NY3IHpPLKOB BHYTPH, Hanomj-
HeHHBIX Bo3nyxoM. Boaayx B nérkme mocTynaer uso pra M Hoca,
yepes JAbiXaTesibHOE NOPJO, KOTOpPOE HMeeT BHA IIHPOKOH TpyOKwH.
B Hocy BO3ayX NMPOXOAHT yepe3 ClOMKHbIE@ XOAbl H YCNesaeT aoc-
TaTtouHo nporperscd. dns Toro utofinl HE NPOCTYAMTLCH, CABAYET
BCerfa MelaTh Yepes Hoc, a He PTOM; BO PTY BO3AYX He ycme-
BaeT MpOrpersca H, Nonajas B NEFKHE, MOKeT HX 3acTyiuTe. B
TPYAH [biXaTeJbHoe NOPJAO AeJHTCH Ha ABe BeTBH — M0 ONHOH
ANl Kamaoro JErkoro, a B JIErKHX 3TH BETBH JeAsaTcs el Aafb-
e, 1o caMblX MaleHbKHX Betodek (puc. 13). Ha xommax takux
BEETOUEK, KaK rpo3ibs BHHOrpaja, pacnofoMeHo Melbyafiide
DY3LIPbKH, CTEHKH KOTOPHIX COCTOAT H3 OJHOMO CJOA  [JIOCKHX
knetok (puc. 14). B JErkux HaxXoAuTCA OKOMO TPEX MHJNJIHOHOB
TAKHX Ny3LIPbKOB, H BCE OHH OMJICTeHb BOJOCHHIMH TPYGOUKaMH
¢ Kposeto. Ecau Obl passepHyTh CTEHKH BCeX 3THX NY3ILIPHKOB H
CJAOKHATE HX PAAOM, TO OHH
NOKpLIH Obl  MOBEPXHOCTE
B 100 xBazpaTHBIX METPOB,
A B BHIe MAleHbKHX M0Yy-
IBIPEKOB OHH  YMeIAITCA
pALOM C cepaueM B rpyau
oaHoro  uejopeka. Jlas
CPpABHEHHA MOMHO CKA3aTh,
YTO BCH KOMXa YeNoBexa,
ecq Ol e& pacnpaBHTeE W
pasria/iiTh Ha POBHOM Me-
cre, nokpua Ol BCero asa
KBajpaTHbix ™eTpa. J3Ha-
UHT, CTEHKH JETOUHBIX

Puc. 14, JIérounite nysupuxi (yseauseng), 13 SPIPPKOB HMEIOT B 50 pas
Buann nocleaHde peTER NHXATEILEOTO mﬂbm}'m NOBEPXHOCTE,
POpaA 1 KPOBeHOCHEE TPYGOTEH, ONNeTa- YeM [OBEPXHOCTE  KOMH.

DEe TyIHPLER Bee nérousbie nysbipbKH
OnjieTeHsl ToHyaiiued ceTKoll W3 BOJOCHLIX KpOEEHOCHHIX TpyGo-
veK. CTeHKH JEroYHbiX MySbIPbKOB H KPOBEHOCHHIX TpyGoueK Tak

TOHKH (‘nx TOAUIHHA BMECTe MeHBIlle, Yem

I
TiT MHAJHMET-
pa). 4TO KHCIOpON H3 NY3HPLKOB JIETKO NpocaAuYHBAETCH B KPOBL,



3aXBaTHBACTCA €0 W PasHOCHTCA el no Beemy Teay. Hanporus,
YIJIEKHCABIH a3, KOTOPHIM HaCHILAeTcs KPOBb, MPOXOAA NO Teay,
Jerko BRIXOAMT B JIETKHe, W KpoBbk TakuM ofpasom ounmaercs
ot Hero. [loHATHO, 4TO yeMm GoJibllie MNOBEPXHOCTb, Ha KOTOPO#
DPOMCXOANT oOMeH BO3flyXa, TeM ckopee OymeT NPOHCXOAMTE W
camblii o0MeH: B IIHpOKHE BopoTa Goabllie MoXKeT BOfiTH Hapoaa,
yeM B Y3Kyw KaJuTKy. H nérkue packpHBaioT 418 Bo3AyXa CBO-
ero poaa lwHpodafxe sopora, B 100 kBagpaTHEIX MeTpOB, yMe-
MEHHBIE B TPYAH UeloBeKa.

B s€rousbix mysblpbKax cKOmISETCSs HCMNOPUYEHHB  BO3AYX,
CofepHaUHi MHOIO YIJIEKHCAOrO rasa, NPHHECEHHOTO KPOBbIO M3
TeJa, H €ro Hajlo 3aMEeHHTb CBeXKHM. 3TO Mbl H JeJaeM TpH Jkl-
xawuu, Hawm nérkne CHUMAIOTCH, W TOTAA W3 HHX BhGpachBaeT-
CH HCNOpYeHHHI BO3AYX, — uYenoBeK BbiIbixaeT ero. Korpa nér-
KHe CHOBa paclUHPHAIOTCH, Wepes AnXaresbHOE ropjao B JErouHble
Ny3blpBKH Ha MecTo MJoXoro eosayxa HaOupaertcs ceemmii. Ho
CaMH NErKHe COCTOAT H3 TOHKHX NY3BIPLKOB W JBHTATLCS He MO-
ryT. MX CMHMAIOT H pacuMpsioT MYCKYJH, COCAMHEHHBE ¢ pEG-
pamu. PéGpa npHKpemsiensl K NosBOHKaM MO3BOHOMHOrO cTOJGa,
4 chepejd — CXOAATCA Ha rpyAHOH KOCTH (cM. pue. 7). Pé6pa
BCErila HeCcKONLKO onyllieHsl ¢ GOKOB M cnepelH, Kak Obl cjerka
MPHTHYTH K [MO3BOHOYHOMY CTOAGY, H MOSTOMY NepefHsf rpyAHas
hocTe GanzKe K HeMy, uem ecnn Gl péGpa CTOs/IM mpsMo, mofe-
pek. Mecra u3-3a 3Toro B rpyaHoll kieTke MeHsite., Ho ¢ nospon-
Kamit pEGpa COGAMHMIOTCA ¢ MOMOLIBIO CYCTABOB H MOTYT HEMHO-
I'D MOBOPAYHBATLECA OKOMO HHX, MOAHHMAACH ¢ GOKOB H cnepeau
creuHaneheiMH Myckyname. Korsa péfipa noasmMalortes, OHH
BMeCTe C TPYAHOH KOCTbIO OTXOMST OT MO3BOHOYHOTO CTONGA, H
FPyAHas KieTka CTAHOBHTCA WHpe. JI&rkHe pacTarupaloTcs u Ha-
Gupator sosayx. Korna péfpa cnepean m ¢ GokoB npurmGanorcs
BHH3, JETKHE CHOBA CIKMMAIOTCS M BEINOHSIOT BO3AYX H3  cebs.
Pé6pa pacrarusaior aérkme n CTOpOHH H BeepX. Buus nérkme
pactaruBaer rpyaolGpwownas nperpaga. OHa, Kak neperopoika,
OTASNACT TPYAHYIO KJETKY OT NOJOCTH MusoTa (cM. puc. 1). [py-
AoOplonIHas mperpajla COCTOHT H3 MYCKYJAOB, KOTOpLe NpHKpen-
JeHel K BHYTpeHHell cropoHe OokoBmIX CTeHOK Teqa. Han neuenwio
H menyjnkoM oHa obpasyer kynmod. B cepeause rpynoGproutsofi
nperpajgbl MYCKVJIOB HeT, H OHA COCTOMT H3 CYXOMHJBHLIX BOJO-
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koH. B croxofiHoM COCTOSHHH OHa BEICTYNAeT B FPyAb, a KOrAa
€€ MYCKYJIbl HAUHHAIOT COKPAlLaTbCA, TO OHA OTTATHBAGTCS BHMS,
OTOABHraf BHYTpeHHHE OpraHel rayfme B KHBOT H PacTArHBas
pHH3 Jeérkie. Koraa e e@ MycKyJ/ibl MEPECTaHYT TAHYTb, TO Ha-
YHHAIOT COKPAIIATHCH MYCKYJbl, OKPYMAIOUIHe CTCHKH MHBOTA.
BuyTpeHHOCTH HaXHMAalOT CHM3Y Ha rpyacOpwlIHYi mnperpapy,
OHa CHOBA NOJHMMAeTCs BBepX u cxumaer jJérkue. Tak u paGora-
ior péfpa W rpyAoOpioliNas nperpajga, MOOYEPeAHO CHMHMas H
pacrarusas nérkue 16—20 paa p munyry. B cnokofinom cocros-
HHUH C KaM@JABM BJOXOM MBI OOMEHHWBaeM uKONO MOJJHTPa BO3-
Ayxa. Ho camu nérkne ropasno oObéMucTee H Yy B3pPOCJOro MYH-
YHHBEl MOTYT 338 ORMH BJOX H BHJ0X OOMEHfTH OKOJO 4 JHTpOB
BO3AYXa, a Yy ocoGeHHO pa3sBMTBIX (PHIKYNAbTYpHHKOB aame 6—7
JurpoB. Yem Goasluie paGoTaer Hawe Teso, YeMm GoJiblue KAETKH
Hauero Tena noTpebASOT KHCAOpOAA Aaa 3TOR  padoTel, TeM
yaue u rayGie NPHXOAKTCH ABILATL AErKkHM, 4robbl yenets no-
naBaTh CBeXHH Bo3ayx B Kposb. JI€ka Mmbl o6menuBaem B J€r-
KHX 33 MHHYTY HemHoro GoAablie 5 JHTPOB BO3ayXa, CToA —
Goaswe 7, npu xoasbe — 10, a npu taxénon pabore — ao 40
JauTpos. Broxu Bcé yBenMUHBAIOTCH, CTAHOBSTCH Yalle, H B KPOBb
Aocrasasercd Bcé GoJblle KHCAOpOAA.

Ho c Bosayxom B nérkue nomajfaer Nuib # MHKpoOHl, KOTO-
phleé MOIYT NOBPEAHTbL HeXHble JErouHble mnyseipbkd. Oauaxo
stoMy Mewalor ocofule npucnocoGaenus. [To creHkam Bcex Xo-
JIOB LIXATeJbHBIX NyTell, BOJAOTE 0 OYeHb MedxkHX (l—2 Mua-
JHMETpa B MONepPeyHHKe), HMMEIOTCH KeJiesbl, KOTOpLIe BblAeasi-
0T ocobyi cmnsk. [lewib v MHKpOOM HaAHNawT B CH3L H BMEeC-
T€ ¢ Hell BEIGpacHIBAIOTCH H3 AbIXaTenbHOrO ropaa. Bo epems Go-
JiesHH, Korjaa MHKpoOul B OoNblUOM KOJAHYECTBE pa3BHBAlOTCE B
ALIXATEJLHEIX MYTHX, CAH3H CTAHOBHTCH 0COGEHHO MHOro, H TOTJA
i3 TopJia BEIXOAHT MOKpPOTa, HOC Toie 3a0HBAeTCA CJAM3BID, H MBI
POBOPHM, YTO YEJOBEK NPOCTYMKEH, YTO ¥ Hero HacMopk H Goaut
ropao. Ho u cansb Mano nomorana 6w, ecan Gbl OHa OCTaBajach
H& NYTAX K JAErKHM. JTOro He NPOHCXOAMT MOTOMY, 4TO JIbIXa-
TeJIbHOE FOPJO H ero BeTBH BbICTAAHE OCOGBIMH 2aMevaTeNbHbiMH
KJeTKaMH, NJIOTHO NpulieraiomliMH ogHa K apyroii. M3 kaxpoii
TAKol KNETKH BBICTYNAET HAPYAKY HECKOJNBKO MAECATKOB MKIYTH-
KOB-cTefe/IbKOB, KOTOphle OHICTPO W HenmpepelBHO H3rHbGalTCA.
[Npu 5TOM OHM C CHNOH YAAPAOT B OAHY CTOPOHY — OT AErKuX
KO PTY — M MEJJICHHO BLINpAMAsiOTcs cHoBa. Ecnm Gl ux ype-
JHMMTBL, TO 10 BHAY OHH noxomman Ol Ha XJeGHoe mojie, 0 KO-



TopoMy Geryr BoJHel oT Berpa. Biarolapa ynapaM Menbuaiiumx
KIYTHKOB B JIBIXATEJILHOM TOpJie BCAKAA NbUIHHKA, MHKpOG HIH
KOMOK CJAM3H He NpoBanuBaloTcs rayGike B JErounble Ny3bpPbKH,
a OTOABHIAlOTCA HAPYXKY, NOKa He JOXOAAT A0 FMOTKH H He Bbb-
pACHIBAIOTCA BOH.

Beepxy AbXaTenbHOro ropaa, yxe G/H3KO OT pTa, HaXOAHTCH
OZIH OveHb BaXHLIfI Opram — ropraks. 3iech ropao mmpe (ero
BRICTYN BHIEH CMepelH [0 cepejHHe Wen, ocOGEHHO y MYMKUHH)
H B 9TOM MEecTe [0 3aTATHRAW0T Kak Onl ABe HATAHYTHie nOone-
peuHble 33HABECKH (Mpapas H JieBad), MeMXjy KOTOPHIMH OCTaeT-
e weas. lens 3Ta MOMET CTAHOBHTBCSA TO [IHpE, TO YAKe, Tak
Kak B 3aHaBecKaX MMeloTCH MYCKYJbl, KOTOpble MOTYT HX 3aTArH-
BATb MW pa3aneurathb. Ecau wenb 3aTAruBaercs ye, a 03 NErKHX
B 3TO Bpemsi MAET BO3AYX, TO OH MPOXOAHT CKBO3b HIeNb C FPOM-
KHM 3BYKOM H Mbl CJOBIINM ronoc yenosexka. [MostoMy menb sra
HasuBaeTcs roJocosofi wensio. B 3aBACHMOCTH OT €€ WIHPHHBL H
OT TOFO, KAK TYrO HaTAHYTH MO e€ CTOpOHaM 3aHaBeckH (MX Ha-
SLIBAIOT rOJOCOBBIMIL CBf3Kamu), rojoc Geipaer rpylee WM
10Hbie. OnHaKo oTAeibHBle 3BYKH W C/IOBAa YeJIOBEK YXe BHIro-
BApUBAET, HIMEHAA 3BYKH C MOMOLULIO A3blKa W ry6.

Takum oGpasom, nérkme npeacraeasior cofofi ceoero poaa
LWHPOKHE BOPOTA MJsl BXOAAa M BbIXOMa M3 KpPOBH Xopollero H
naoxoro posayxa. B To ke BpeMs OHM ABIAKTCA MEXaMH, KOTO-
pble, KaK Mexa rapMOHHKH, A3I0T 3BYK HallleMy roAocoBOMY MY-
SBIKANLHOMY HHCTPYMEHTY — TOPTaHH C TFOJIOCOBHIMH CBA3KAMH.

7. KPOBb

POBb YEJOBEKA COCTOMT 113 JKHAKOCTH (NAasMBl) W H3 KpPoBA-

HbIX Tesel. KpoBeHbie TeJblla COCTABNAIOT MOYTH NOJOBHHY
(40—45%) obbéma Beeit kpoeu. B muakoil ©acTH KpoBH pact-
BOPEHbl MHTATeJbHBIE BellecTBa, BelllecTBa, KOTOpble YGHBAWOT
BpeNHBX MHKpOOOB, M, HaKOHell, 0TOPOCH, KOTOpHE KPOBh YHO-
CHT OT BceX yacTell Tena. KpossHble Tesnbua OwBalOT ABYX po-
Jop — Kpacukie # fenwie (puc. 15). KpacHux wpoeanmx Tenen
B Kposd ropaspo Goaeme, yem Genwx. B Kamiaom KyGuueckom
MHJUIMMETPe KPOBH KpPAcHEIX KPOBAHHX Tejel, o6GHuHO GbiBaeT
OKOJIO 5 MWJJIHOHOB, Toria Kak Oeawx He Goablme 6—7 THICAY.
[To ¢opme kpacbie Teablla NOX0XKH Ha MoHeTH, Gojee TOACTHE
no 060Ky H ToHkHe B cepennse. [lo oTnesbHOCTH OHH KamyTcs
MENTOBATBIMH, HO B TOJlE KPOBH HX TaK MHOro, Y4TO OHH TpH-
AaT efl KpacHylo OKpAacky.



KpacHble kpoBsAHbie Teblla HBJIAIOTCA INMABHbIMH NePeHOCUHKd-
MH KHCJIOPOAA M3 JNErkHX K kJetoykam Tena. OObIKHOBEHHBIH BO3-
JAYX COCTOHT rnaBHbiM o6pasoM M3 [ABYX pasHblx uvactelt Ges
usera ¥ 3anaxa, OjHa vacTs — KHCJAOPOA — MNOAAEPHHBAET
rOpeHHe u AbiXaHue, a JApyrag — asorT — HX He NoAfepHuBaeT.
Kucnopoma B BOozAyXe MeHblle yeM asoTa: OKOJO OHOH nsToit
yactn (21 npou.) BO3ayXa COTABNAET KHCJAOPOL, & BCe OCTallb-
Hoe NOYTH UenHkom — asoT. KpacHoe BellecTso B KPOBAHBIX
TeJblUaX KalHo Norjolaer Kuciopos M3 Bo3ayxa. Oauako kpac.
Hble Telblla TAK JKe JIerKo OTAAl0T KHCJOPOA KIeTKaM Tejma, Kak

kpacnbie
{ kpodunsie
faeab o

fenoe kpoBanoe mesbye

Hpacrinie B ping kpe pn::{rma#f,
Frmabyo fofe, AP R
mﬁ;:;. a :“'-"F’JJUA' ";?a’ytn

. Monerneis Cromgek ")

Pue, 15, Kposb, kak oBa BRIHA TNOA MEEPOCEONOM
(cHABHO YBENRYEHO)

nepes THM JIErko ero sa0HpajH B Jerkux H3 sosayxa. KpacHbie
Teqblld KPOBH YejioBeKa — He COBCeM MOJHOLUEHHBIE KJETKH, Y
HuX Her sAapa. [losTtoMy OHH XOTS H NepelatdT KHCAO0pOA APYrHM
YacTAM Tena, camMH ero morpeGamiotT owens Mano. baaroaaps
ITOMY ADPYTHM KAETKAM OHH JIOCTABJASIIOT KHCIOPOAA 3HAYHTENb-
HO Gonbule, wem 3T0 GwIBaeT y TeX JKMBOTHHIX (Hanpumep y Jas-
1yiiek H pnif), y KOTOpbIX B KPACHBIX TEIbLAX HMEIOTCA sApa.
Taxwe Tenbua mo aopore camu AOMKHEI HCTPATHTh YacTh KHCJO-
posa. Kpacume Tejblla — OAHH H3 CaMBIX MAaJEHbKHX KJIETOK
- 33 ==
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nawero rtena .Oun umeior npHMepHo MlanuMerpa B

[T
2
NnonepeynHKe 1 TN B TOJUIIHHY. B KPOBH 4YeJOBeKa HX OKOJO

20—25 muannonoe Muaanonoe (25 000 000 000 000). Ecaun Gu
BCE HX CAOMHTHL PAJAOM B OAHY LENOYKY, TO NOJAyuHaacs Obl Ta-
Kana ANHHHAA JeHTa, 4To OHa 4YeTelpe WJH jAa)ke NsTh pas moraa
Obl O0epHYTLCA BOKPYr semHoro wapa. Takue MajaeHbKne paime-
PBl H MHOTOUHC/JEHHOCTb KPAaCHBIX TeJel HMET oueHs (Goabluoe
3Hauenne. Baarojaps MelnKuM pasmepaM KpacHole Tefblia HMeoT
ropaszjlo GOJBIIYI0 MOBePXHOCTh, YeM HMeau Obl GoauilHe Kpo-
BfHBIE Te/LUA H3 TOro e KoaHyecTsa BelilecTBa. B camoMm jene,
ecqH R3ATH Ooabwoii Ky6, HanpuMep B | MeTp BBICOTOH, TO ero
nosepxiocts OGyner mmers 6 kBagparHmx Metpop. Ho ecan ero
paspesaTh Ha 8 KyOWKOB no 15 MeTpa BHICOTOI), TO MOBEPXHOCTE
Hx Bcex smecTe yxe Oyner He 6 KpagpaTHuIX Merpos, a 12, xo-
Td, HOBONO MaTepuaila K HuM He npuGasuiock (puc.l6). 3aro k
NpeXxHeHd MOBEPXHOCTH NPUOABHIHCL HOBLIE NOBEPXHOCTH Ha Me-
cTe paspesa. Yem Mejnue KpacHbie Tesibiia, TeM Gojblie Yy  HHX
BCEX BMECTE B3IATBHIX NOBEPXHOCTb. A KAKOe 3TO HMEeT 3HaYeHHe —
Mbl YHe BHJeJH, KOor1a roBopuid o jerwux. Kpacusie Tensua kponu
NOraowawnT KHCACPoA cBoefl NOBEPXHOCTBLIO, H MOITOMY uYeM Mo-
BEPXHOCTL 5Ta GoJblue, TeM CKOpee OHH 3aXBaTHIBAIOT KHCJIOPOA.
Jlerkue — 3To CBOEro pona MOrpy3o4YHas CTAHUMA, T KHCIOpPOA
MOrpy:KaeTcd B KpacHele TeAbla, 4ToOR NOTOM PasBO3HTECA MO
Beemy Teny. [lorpyska npoussoantcsi GLICTPO, TAK KAK KpacHble
Teiblla — 3T0 Kak Obl OTKPBITbIE BaroHul-naarhopMbl, KOTOpbe
aarpyxaiwrca co Beex cropoH. Ecan Obl MOKHO Obli0  passep-
HYTh H CIOXN(IITh MOBEPXHOCTE BCEX KPACHHIX HPOBAHLIX TeJlell,
HAXOLAIHXCA B KpPOBM YeNoBEKa, TO OHa NOKpbiia 6Bl OKOJO
3000 xkpagpatubix merpos! Do B 30 pas Goablue, yem MoBepX-
HocTe sierkiX, W B 1500 pa3 Goneuwle, uem, Hanpumep, noBepX-
HOCTh Tesla uenoBeka, Kpachble TeJbla M HarpyKaioTcs M pas-
FPYHAalTCA Ype3pblyaiiHo ObicTpo. CKOABKO Xe KHCAOpoaa Mo-
HeT 3aXBaTHTL ¢ coGoil KpoBb? B cra KyOH4YecKHX caHTHMerpax
Bo3fyxa cofepxurca 21 KyGmueckwil caHTHMETp KuciopoAa, a
B 100 kyGuuecKHX CaHTHMETpaXx KpOBH KHcaopoja Gymet 18—19
KYOHYECKHX CaHTHMETPOB, T. €, YyTb UYTh MEHbIUE, yem B BO3AY-
xe. TloaToMy KJETHH CcaMbiX JajbHHX YacTeil Teina MOTyT [oJay-
yaTh NOYTH CTOJILKO Ke KHCJOPOJa, CKOJIBKO OHH ero NoJy4yHju
Obi, ecan Obl camu ObliM HA BO3JYXe.

Korza nuraTeabHble BelUleCTRa CropaloT, COeAMHRACE € KHCTO-
pOAOM, TO TOJNYYaeTcs BPEAHBI ANA  KAETOK  YrIeKHCAbd ras.
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¥Yrnekucawfi ras ouenb Xopowlo pacTBopsercs B Boge. [lonas B
KpoBb, OH PAacTBOpPAETCA TJAaBHEM o0pa3oM B ee Xuixoil yacti
W ¢ Hew npubsipaer B nerkne. Tam ywke uepea [00-merpoesie
BOPOTA OH BBHIXOAMT B JIEroYHbE NMy3bIPbKH W NPH BbiAbIXaHHW Ha-

PYyKY.

Pue. 16, llopepxAocTs BeiiecTea Ten Goabime, HeM Melpde Be-

mecTeo pasfededo. KyGudecknfi MeTp HMeeT NOBepXHOCTE pAR-

nyw 6 EpanpatasiM Metpas. [locae paspemenns erv ua R 1acref

UORAPXHOCTE YOROTHAHAACE n0 12 KBaJpATHHX MeTpus. lIpuba-

BINIHCE NOBEPXHOCTH EYGHEOB, O0pAwBHHLE HA PHEYHEE 1pyD
E Apyry

Benvie kpomsnbie Teabua mmeior coscem apyroi  Bua.  OnHA
KpYMNHee KpacHuX M HMewT fAnpa. Beawe Tenwbua oTAHYawTca OT
GONBIIHHCTBA KAGTOK TEM, YTO MOTYT CAMOCTOSTENBHO ABHIATHCA.
H3 ueposxoro noaynpospauyHoro Komouka (Kak soirasinur Gejoe
Tenblle KPOBH) BBIZIBHraeTcsi BBICTYM, B KOTOpPHI NMOTOM  TocTe-
NeHHo MNepesHBAeTCs OCTalbHAdA YacTh Genoro Tenbua sBMecte C
sapom. Tak Oenoe Tenule NepelBHraeTcss ¢ MecTa Ha  Mecro,
Beawle Tensua o6nanaloT 3amedaTenbHulM cBoiicTeoM. Hx  npu-
BJeKawT K cefe BecAkHe MHKPoOH, KOTOpee Kak-THGo Moran mo-
nacts B Teso. Bensle TeNbua nepeaBHraloTCA K 3THM MHKpoGam
H norjoulaioT #x, ofTekan H ofBonakusasn ceouMm TeaoM. Buytpu
Takoro Gejoro Tenbua MHKpoObl B GONBUIHHCTBE CAydYaes pact-
BOPAIOTCHA, TEPCBAPHBAIOTCH, KAK MHILA B JKEJYILKe Y YeJoDexd,
Takxe morsowawr Geasle TeNbUa W BCAKHE MOCTOPOHHHE YACTH-
LBl H Jame KACTKH Tesa, ec/lH OHH TOBPeMJeHH i yKe BMeCTo
MOJIb3kl TPHHOCAT Teny vesoBeka Bpeld. Korza B KakoM=HuGyh
MecTe Tesla OTKPLIBAETCs PaHa WAH MONAjaloT B TEJO KakHe-Hi-
fy1b BpeiHLle MHKpolM, TOrFAa K STOMY MecTy colHpatwTcs Co
BCeX CTOpOH Gejnle Telblld H HAYHHAMT CHOK CaHHMTapHyo pado-
1y. Ho Bo Bpems 370l paGoThl MHOTHE M3 HHX THOHYT. eciu no-
[JOTAT CJAHIIKOM MHOTO MHKpPOGOB H/IH  OTpPaBATCH HX  S1AMH,
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BmecTe ¢ MWHBBIMA nepemewnpalotTca norubume Genble  Teablla,
H HX CKONJseTCs Takas Macca, 4To Mbl BHAMM rycTyio Genosa-
TYIO WHAKOCTE — THOIL

Tak xpoeb, oGTeKkas Bce Teslo, HECeT CPa3y ABOHHYI CIYHK-
Gy — cHalMeHHs KJIETOK NHTATENbHBIMH BelECTBAMH H KHCJO-
pOJAOM M3 BO3AyXa H OXpaHbl Bcero Telaa oT MHKpoGoe. 3Ta
cay#0a BLINOAHAETCH TPAHCHOPTHBIMM KPACHBIMH TelbUaMH W
FAUMTHUKAMH Hallero tena — OeJbIMH TelbLaMMU.

8. MHILEBAPEHHE H BbIAEJIEHHE

[_I epes poT H HOC K HAM B Jerkue uiaer so3ayx. Yepes por xe s
KeNYNOK W KHIUIKH NMocTynaer nuuia. Bosayx nocTynaer B Jer-
kue Ges uamexenuil. OH TOJNIbKO OYHILAETCH NO JOpOre OT MbUIH
H caerka corpesaercd. Muaue ofictout mesno ¢ nuumedt, TTama
yacTo GbiBaeT KecTkas — CyXapH, opexH, Xpsum u mpouee. Tlo-
3TOMY cHayajia OHA pacKycblBaeTcsi H pa3sMajibiBaeTcss 3yDamu.
[Tepennne 3yGnl noXoXu Ha AOJNOTO, H OHM, HaMHMaf Ha NHILY,
paspesaloT ee Ha HeGoabllHe KycoukH. 3ajHne 3y6bl HMEIOT IPYryio
dopmy. Onn cKopee noxoxH Ha TyYMGOUKH ¢ OyropkamH, H OHH
He peyT, a neperpaior mumy. Hapyxuwmii cnofi, noKpLipao-
wHi 3y6ul (smens), — camas Teepjaas uyacte Teqa He Gyab
OHa TaKof, oHa Jerko moria 6w ObiTh pasiaBaendoli, Tax Kak
MYCKYJAbl CKHMAalOT 3y6bl ¢ orpoMuoit cunofi, Ilas packycuiBa-
HHA KPenkoil KOCTOMKH (WanmpHMep CJAHBH) MYCKYAW AaBAT C
Takofl cunofl, Kak ecau Gbl Ha 3YGLL HAXKHUMan rpva B HECKOJb-
KO coT Kuiaorpammob. ONHaKo 3Ty NpouHylo SMavib Haxo Gepeus,
460 OHA BCe e MOHEMHOry CTHPAeTCHi H HE BOCCTaHAB/ANBAETCH.
[TosToMy MymHO OcCleperaThCi pacKychiBaTh 3y6amH  TBepinie
npeamersl. Kpome Ttoro, syGHyw smalb paspyllaloT Té OCTaTKH
NHILH, KOTOphle, 3acTpesas Mexxay 3ybaMu, pasjiaraioTcd TaM H
PasbeaaloT IMaib TAK e, KaK KHCJOTA pasbefaer xeneso. 3y-
€ul Torna paspywaiorca u Gonetor. Uro6el sToro Halemxars, Hano
Ka}Ulblil leHb MOJIOCKATh PoT H YHCTHTh 3yGul. Ecnu Bee ke 3yGhl
HAauUHYT NMOPTHTBCA, TO caenyeT obpaTHTbes K 3yGHOMY Bpauwy, ¢
TeM 4TOObi OH HX BbUIeYH] H YTOOBI paspylleHHe He KOCHYJOCh
npyrux syGos.

B 10 Bpems, Kak 3y0bl nepeTHpaloT MHILY, Yepe3 CHeuualbHbie
MPOTOKH HAa Hee JbETCHA CNiOHa H3 OOJMbLIHX CJAIOHHBIX  JKEJes,
pacnojoieHHsIX OKOJAO yulefi H moa HuiHedt wesiocTeio. o cHX
110p HAM NMPHXOAWJIOCH BCTPEYATHCA TOMBKO € HeGOMbLIMMH XKene3a-
MH — NOTOBEIMH WJH CaNbHBIMH, KOTOpble yMellanlch B ToJlle
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kowu. Ho cmoHHbIe Xene3wl 3HaYHTENbHO GOJblUe, OHH HMEIT B
NoMepeyNHKe HECKOJBKO CaHTHMEeTpoB. KaeTkn, H3 KOTOpBIX OHM HO-
CTPOEHBI, MOXOMH HA KJETKH MaleHbKkuX menes, [lo ceroemy crpoe-
HIH0 CIOHHBIE JKene3bl NMOX0MH, NOKaNyil, Ha NerkHe, HO TOALKD
Ny3blpbKH HA KOHUAX TPYGOK ¥ HHX BbIpaGaTbiBaloT CAIOHY, KOTo-
pas cTeKaeT Nno MaJeHbKHM Tpyboukam B GoJblHe, a OTTYAA BHIM-
BaeTcd B poT. CiOHa CMAuHBAET W PAIKHIKAET MepPereBAHHYIO
MHULY, OT 4ero oHa MpeBpaulaeTcs B MACKYQ Kalwmmny, Jgerko
npockanbssisaoulyo 8 ropao. Ot ropaa no xenyaka ujiet Tpyo-
Ka — nuuieBoj, Mo KOTOPOMY nepemaercs muia, CTeHKH MHLLe-
BOJA COCTOAT M3 MYCKVJOB, PACNOJNOMEHHBX B [Ba CJOS: BHYTPH
KOJABUAMH, @ CHAPY¥H — BAOAL NHILepoga. Kaxk W Bce KHWIKE H
Apyrue BHYTpeHHMe opradbl (MoueBofl W kenuHsifl nyseipu, pas-
HLIE MPOTOKH), NMHULEBOMN BHICTAAH BHYTpH ocofofi  ob6odoukoii,
OTHACTH noXokell Ha komy. OHa TaKKe NOCTPOeHa H3 NOKPOBHBIX
KJIETOK, HO 3TH KJeTKn He o6GpasylorT Takoil yemyfiuatofi porosoil
GpomH, Kakyio 006pasylor KaeTkH Koxkn. H Kenessl 3nech coBceM
Apyrie. BmecTo cana oHM BEIIENAIOT CJH3b, KOTOPAas CMAUMBAET
MOBEPXHOCTL BHYTPEHHHX OPraHoOB M JelaeT ee CKONL3KOA u
BAaxHoi. [Tostomy takyo ofonouky naswmBaor caussucroit, Cimm.
3HCTYI0 0GOJIOUKY JIErKO MOXKHO BMIETH BO PTY W B Hocy. B ueil
KpoBeHOCHBIE TPYOOUKH MOAXOANAT K NOBEPXHOCTH ONHMKE, ueM B
Koie, H OT npocseyuBalolleli KPoBH OHa OOLIYHO BBITJAAMT Kpac-
HO#l. Bech nyTh nuimn B muimiesose, edyAKe W KHUIKAX BLICTAAN
CAHIHCTOH 06OMOYKOM, a CTeHKH BOEX THX uacTeill Tena e GO0.b-
el yacTH CBOell TOMUHHLI cocTOAT M3 Myckyjaon. Ho myckyims
3TH, KpOMe CaMoro Havaja nMWesoaa, — rhafkde W lamda
HEJNAHHAM He MOAUHHAIOTCS,

Korpa numa nonaja B NHIIEBOJ, KOAbLEBHIE MYCKYJAb 8 Ha-
yaje MHILEBOAA CIKHMAIOTCA M NPOTAJNKMBAIOT NHULY Aansule.
Ilocne storo MycKyabl 3Meck pacnycKaioTes, a4 CHKAMAaoTCs
PAAOM, HEMHOrO Adfibllie, H KOJbLEBOE CHMAaTHe, KAK BOJHA, nepe-
ABHraercst OT pra K keayiky. OHo ToJKaeT nuiLy Boe Aadblie,
NoKa He NpPOTOJIKHET ee B JKeAyaok (puc. 17).

Korna numa nonaia B por, HepBel Nepenardor of 3T0M B
MO3r, Il OT Hero no JAPYTHM HepBaM nieT ocoluil TOK K CJIOHHOIl
wenese, Kenesa waunnaer paboTare, BhIEARET CJAKOHY, H OHa
pasmaumupaer nuuly. Takoil e TOK MAET [0 HepBaM H B JKeay-
oK. IMosTomy menesn B KeyIKe yKe 3apaHes, A0 NOCTYIJIEHHA
B HEro MHUIH, HAYHHAOT AefiCTBOBATL H BLIAGAATEL JKENYROUHLIH
cok. JKenynounnii cok COCTOHT W3 KHCAOTH H APYTHX MHAKOCTed,
pasvepawomnx nuuty. B causucroli oGonoyke MenyaKa HACYHTH-
paoT a0 5000 000 manesskux enéaok, BLACJAKIIHX 5TOT COK

- BT -



ACENVI0UREI COK TOMNBAET MPHXOAALLYIO THILY, a CTeHKH Ke-
AyAKa NGBOPAYHBaOT H MPOTAJKHBAIOT ee Jalblie.

[Milia, KOTOPYIO MBI €QHM, CONEPIHT pa3JiHUHBe COCTABHbIE
YACTH, M3 KOTOGPHLIX CAMBIMH [VIABHEIMH ABJAIOTCA  ClelyloliHe
Tpu: HauGojee Ba)KHas 4acTh MHULH — 3To OeNKH, KOTOpHE COC-
TABASIOT 3HAYHTENBLHYI0 YACTh MACA, AHML, CbIPA H HEKOTOPHIX
Apyrux nponyktoe, M3 Belects, KoTophle B HHX HaxoaATcs
NOCTPOEHE TABHBIE YAaCTH XMBHIX KJeroyek. [pyras uaeto nu-
Ll — ST0 caxap H MYYHHCTHIe BellecTBa, T. €. GIAblIad YacTek
TCX BELECTB, KOTOpLIE HaxoAaTcs B Kaprodene, kpynax i xaeGe.

3TH BellecTea — HPEXMEJI — MNpeAcTaBafaoT coboil XiaMHYecKkH
VIVIOTHEHHEIA caxap M MoOTVT CHOBZ fpespautateca B caXap. Ha-
KoUuel, TPeTbia 4acTb MHUH — 5TO MUPH, — CJAHBOYHOE, TOMME-

oe 1l MOCTHOE Macno, caiao H JApYTHe.

\g —_— - Jbuwenue nugpe

Pue, 17. Jpikente nuuy 8 nmenofe H RLIeYHHKe

[Tuma moeT MOCTYNATH B KPOBB TOABKO B PAcTROPEHHOM
cocTosiiHH. PacTpopsieTcs Nuila NHIIEB2PHTENbHLIMH COKAMH.

Ilns kamaoi 9acTH nmuiid — AAs GelKOB, IS KHPOB W ANS
MYYHHCTBIX BEILECTB — CYILIECTBYIOT ocofble NHILeBaPHTEAbHBIE
cokn. Cniona npeBpamiaeT B Caxap MYYHHCTBIE BEIIECTBA H3 pas-
fl0r0 poja Kaul, opoulel H xnefa, HO OHa He HOBOAHT 3Ty pabo-
Ty 70 kouua. JKenyjouHulli COK HAMHHAET NEpPeBapHBATL H PacT-
BOpATh GeJkH W3 MAca, AHL, MOJoKa.

B weiyake muula 3anepupaercs yaca Ha asa H Gonee H
TCJOBKO MNOCTENEHHO, HE{JDJI]JHIHM‘H, NOPLHAMH, MEPEXOIHT B KHII-
ki, JKeaynok, kpome obpalorkm nuum, sBasgetcs ew® kak Obl
EpeMeHHLIM €€ CKNanoM, rae oua XpaHuTCH, NOKA He HOCTYNHT Ha
nepepaboTky B Kniweuwnk. OT Kenyaka OTXOAHT KHIDKA JTHHOI
okono 5 metpo. OHa H3BHBAeTCH NMETJAMH B MWBOTE, NOJABEILIEH-
HafA HAa CMeuHaNbHBIX TO/ABECKaX, TaK 4TO MeTAH KHIUKH He mepe-

— 38 —



nyTeiBaloTCA Meay coboil (pue. 18). Jra ToHKas KHIIKA KOHYa-
eTcsi BHM3Yy, B npasoil ctopone xusora. Beepxy, Hepaneko ot
JKedyAKa, B KHUWIKY BbIHBAIOTCA COKH H3 JBYX OONBLIHX Menés:
nomKenay1ouHoi B neuenn. [Tomkenyaousas meqes3a OTYACTH NO-
XDMa Ha CJAIOHHBIE JKeJe3bl, Ha COKH, KOTOpPble OHA BLIAenser.

Bervarassnod d ﬁj
L PR "
y
-
"
' LR, N
HMeeryo o \__
Mecta bvtaza /T, il & " 'j
B ke gl JJ/ Mecro
&3 Neyess L, s Axoes uF
by o Ao l.ary‘ll'rﬂ"m&-

a0 HimAPIb

2
3
3
N 3
L
3 ;
¢ ) ¢
& ¢
Lresci®
walkor £ P -
o Orpocrok - Foukak krlke
Mﬁnw‘f P E

“' fpamad KHwke

\

Pt

Pue. 18, Uprani mumenapensa (neveds I yo/LECYIOYHAN
AeNess He Haobpamedn)

— 20 —



PACTBOPAET HE OJIHY, @ BCe 1PH YacTH MHILH, B TOM YWHCJAE H ¥H-
phi, KOTOPBEIE [0 CHX NOp ellie He pacTBOPHANCH HW BO PTY, HH B
HeNYiKe.

FacTBopATb JKHPH NOMOraer u COK ApPyrofi  Kejespl — fe-
yeHH (cM. Ha puc. 1),

[Tevenb — caman Gosbuias enesa B Tede ueloBeka. BecHT
oHa moutit 2 KMJOrpaMMa M NOCTpoeHa oueHb chnoxHo. OHa Bhi-
noJuAeT pasaHudbie paboTel W OHa W3 HAX — BeIpaboTKa oco-
Goro coka — xénuu. JK&Aub BMeCTe ¢ COKOM MOMLKeNVAOYHO
HeJle3pl PACTBOPSAET JKHDBl M B TO e BpPeMA NPOH3BOAHT AE3HI-
(ekuMio KHIIEUHMKA, T. €. YHHUTOMAET 3apasHbIX MHKpPOGOB, KO-
TOpBIE MOTAH TYJa TNoNacTs,

B TOHKHX KHLWIKAX HMEeTcA MIOMECTRO MENKHX MHIeBapi-
TGNBHBIX MEAE30K, KOTOpbie AONoAHAT paboTy meayaka, nof-
KENYAOYHON enessl H neyewn., Ho camoe cymiectsenHcs  To,
uTo 3jech nepepafoTaHHas W PAcTBOPEHHAA MMLLA BCACLIBACTCHN 13
KpoBb. TOHKas KHWIKA Hmeer Ooabwytio aauny. Kaxk B nérksx
EVKHBl GoJbliHe BOpOTA AJA NPOXOXAEHHA BO3AyXa, TaKk u B
KHUIKAX — And Gonee OBICTPOrO BCACHIBAHMA MHILEBOro pacTBo-
pa Takme HyHa GoJbluas NOBEPXHOCTbL. JaMeyaTenbHo, YTo Y
MHBOTHBIX W Jiofed, KOTopkie ¢ AeTCTBA MHTaloTCH 0OBEMHCTO,
HO HEAOCTATOYHO NUTATENBHOA NuIEH, KHIIKH BLIPACTAlOT Hec-
KONbKO AJHHHee.

B numkax umeercA MHOMECTBO CKAAMNOK, A HA Kammaof ckiaan-
K& — OrpoOMHOE KOJIHYeCTRO OYEHL MANEHbKHX OTPOCTOYKOB —
popcHHoK. Bnaromaps cknankam W BOPCHHKAM MOBEPXHOCTH KH-
LIOK CTAHOBHTCA B NAThL pas Oodslie, yeM Gbuio 6wl B raankoil
KHUIKe Toro e pasmepa. Koraa nuiepas kawmna nonafaer B
TOHKYIO KHIIKY, MeTAH KHIIKH [BHrawTCdA, MNOMoras MNHUIEBRIM
BeLlecTBAM [EPeMeLUHBATLCA H CKOPEee pPACTBOPATLCHA, a  KJeTKH
can3ncToil 000NOUKH Ha BCeX BOPCHHKAX BCACHBANOT Y¥He pact-
BOpEHHbIE BElecTBa H OTNPABJIAKIT HX B KPOBb.

HepacTpopHBLuasics 4acTh NHUH APOXOAHT B TOJACTYIO KHILKY,
KOTOpas crpaBa MOAHWMAercs BRepX, 3aTeM HAET HaBepxXy K-
EOTA NONEPEK M CHOBA OMYCKABTCH BHH3, Kak Obl oboaoM OKpYyiHan
TonkHe kuioke (cm. puc. | w 18). Ecan nmocmoTpers, Kak ToHkan
KHIIKA NepexofHT B TOJCTYH, TO BUIHO. YTO ¥TO NPHCOEAHHEHHE
Kak OynTo Okl HecOBepLIEHHO: TOHKAs KHLIKA BXOAWT He B HAaua-
JI0 TOJCTON, 4 HEeCKoALKo cOOKY, TaK, YTo OCTaéTes JHUWHUHE KO-
Hel TOJACTOM KHIUKH, CBOEro poia TYNHK B KHIIKAX, KOTOpLId Ha-
autpatoT chenoft knmxol. HMa stoft caenodl kMIUKn oTX0ANT TOHEHB-
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Kl oTpocTok — anneHguxe (puc, 19). JlaasHum npegkam ueno-
Bexa, MHTABWHMCH, Kak MUBOTHHE, rpyloil nHuledl, cienas KHLI-
Ka, B KOTOPOH nHuma 3ajeprkuBajack mad nepepafolxu, u eé or-
pocToK Gbifin OYeHb HYMHHb. OHH TOraa OBINH 3HAYHTENLHO (OJb-
we. Tenepn e oHH nNoTepsaau CBOE 3HaYeHHe, H O4eHb YacTo
3TOT oTpocTok 3abonesaer. Ero 3afoneBaHne Ha3WBaeTCs anmneH-
AnuuToM. HTo0u BHIEMHTLCA OT HEro, NPHXOAMTCH AeNaTh onepa-
{{HID H BBIPE3aTh OTPOCTOK COBCEM.

IMponoamxerueM TOACTOH KHIUKM CJAYXKHT npamas kuinka. Ona
EeABT K DHIXOAY, 3AKPLITOMY KPYroBwiMu Myckyaaru. B tonctoir
KHIIKEe H3 Nuuesofl Kaurdlbl BcackBAaeTCH 4yepes CNH3HCTVI0 000-
Jouky Oojibllad 4acTbh BOABI, a4 HenepepapeHHLle OCTATKH YIJIOT-

HAIOTCA M MOAroTABMBAKTCH
- K BeiOpacbiBanHIO.
Tonevos Ho Kyna e Hanpasasercd

p thA AN o
r".,,;,.w nepesapeHHas yacTb NUIMH? Yike

Kued RI% B TOHKHX KHIIKaX BCce pacTBo-
pEHHLIE NUTATENbHEE BelUlecTBa
o@ uepe3 KJIeTKH BOPCHHOK BCOCA-
Arwd e, B kposadoe  pycao. [lo
: KpoBanbiM TPpyGKaM, HAYUIHM OT
WenyIKka H KHlIoK, KpOBb He
cpasy noerynaer B cepaue, a
HanpaBideTcis K MedeHH. Tam
KPOBEHOCHLIE COCYMLI CHOBa pac-
najalorted Ha Beé Gosee TOHKHE
T poJiocHble  TPYDOUYKN,  KOTOpLIE
ﬂrmrmxuwh NOAXOANT K Kasaoil KIeTke ne-
{ Anpenduic) yeHd, OxasblBaeTcsi, 4ro numa
noclle TOro, Kak OoHa nopmaja B
- KpOBL, BCE ellé palieko He ro-
Prae. 1Y Chaemas ENMEL ¢ 0T J0CTEU.A TOBA K TOMY, uTOBLl OLITH npH-
HATOH KJjeroukamu Tesa, Cpenn
MHIEeBLIX Bell(ecTB MOryT ObiTh BpedHbie — HX-TO H 3alepHHBaeT
nesenb. Hanpusep, ecau B KpoBs nonanér HeGOAbLUIOE HKOJH-
4ecTBO MHKpoBGOB cTpawmoil Goaesnn — cubHpckoil s3pw, TO Ye-
JIOBEK WM MHBOTHO® yMHpawT. Ho ecam 3TH e MupkpoGu nona-
i B KPOBSHOE PYCAo, Belyilee B NedyeHb, TO MeYeHk HX OOBYHO
o0esppexkusaer. Ho neuelb He TONILKO OGE3BPENUBAET BpEHBIE
peulecTea. B well B To e BpeMs OTKAAABIBAIOTCA 3anackl MHIIH,
Il OHa ABJAETCH CBOEND POAA 3aMNACHBIM CKJIAAOM TNHTATEILHBIY
BellecTs.

Laenafl kwwka
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B Tene uwesioBexa Bee BHABL NHILH HMelOT cBoé 3Hauenne. Ben-
KM H3 Msfca, AL, MOJOKa M B MEHbLIEM KOJHYECTBE H3 JApYrux
IPOLYKTOB HAYT B MEPBYIO OYepelb Ha NMOCTPOAKY camMoro Teja:
Ha pocT y AeTedl, Ha 3aMeHY NONOPYEHHBIX H HCTPAMEHHBIX Yac-
teil, Ha BOccTaHOBJeHHe YacTelt Tesa noche paHeHnil, HCTOLEHUH
H Oonearell. Caxap, MyUHHCTBIE BelIECTBa (Kpaxman) u  KHPBI
nayr Goablue BCEro Kax TONJHBO LJ51 HarpeBaHus Tesla u paGorhl.
(OnHako B W3BECTHOM KOJIHYECTBE B TeJe cropaiT H Oeaxu, a Ha
MOCTPOAKY KJIETOK HAET HEKOTOpOe KOJHUeCTBO caxapa, Kpaxma-
na W omuHpo, Haxowen, Takwe wacTH NHILH, KAK COJAb, H3BECTh,
BOJAA H ApYrHe HAYT AAS [OCTPOEHUHA KOcTefi W HAa NPUroToBJe-
e PACTBOPOR H COKOB B TeJe.

Kpome 3THX nulleBEIX BellecTB, JAJs 310POBbS YeloBeKa Heoo-
XOOMME! ellé BHTaMuMel, BuraMmuHsl — 370 ocobble BewecTsa. Mx
HY#HO 0YeHb MaJloe KOJIHYECTBO B /IeHb, TOPA3A0 MeHblle TrpaMma.
Opnnako Ge3 HUX XKH3Hb Hapywlaercs, M denopek 3afonepaer. Camu
OHN CHJIBl H TeNJia He JIal0T W Ha MOCTPOiiKy Tena He HAYT. 3aTo
OHH TOMOTAI0T NPAaBHJILHOMY TFOPeHHID OLliHX BellecTB WJH NOCT-
poiike Tesla u3 apyrux. PasHbie BHTAMuHEI Ha3wiBalOT PasHBIMH
patHHeknMi Gyksama— A, B, C, D u tax nanee. Koraa s nume
Hexpataer eutamusa D, 1o gern caaleloT H  0AGXO pacTyT.
OcobenHo BpeaHO 3TO OTpamaercs Ha kocTax, MapecTn B KocTax
CTAaHOBHTCS OUEHb MAJ0, OTYEro OHH YTPAuHBAIOT MPOYHOCTL M
YACTO KOCTH HOT MO3TOMY H3rHGaloTCA MO TAMKeCTbIO Tela H cTa-
HOBATCA KPHBBLIMH, roJioBa jenaercs uepecuyp Gonbiuofl, pebGeHox
passnBaeTca (OJe3HEHHBIM, BAOHM H iexkpacusus. [‘oBopsaT, 4TO
y Hero Gojesus — paxur. Ho crour Hexoropoe spemsa npuGas-
JATh B ey HeMHoro BuTamuxa I, # usBecTs HauHEl NPONMTHIBATL
KOCTH, OHH CTAHYT Jyymle pact, H De0EHCK  BBHIZNOPABJAHBAET.
Bea surampuna C moan saGoseparor uwurod, Ges puraMnia A 3a-
GonepaioT raaza, aetH naoxo pactyt, [lonywaertca Taw, uTo XOTA
BUTAMHHEL caMH He HAYT B NepepaGoTKy, HO OHH HeoOGXOMHMBL
AnA nepepaboTKH APYTHX BellecTB, KAk HyMHa 3akBacka JAfA
anefa MAH Kak cMaska ana paboTel Maiiud. [TosToMy BHTaAMHHBI
UYEeHb BAMHBL [ MH3HH H 310poBbA Jionell. HMx Gonwlle Beero
HaXoAuTcst B cBexell nume — B 3eleHH H Kaproene (BHTAMHH
C), B MopxkoBu (BuTamMuy A), B MOJOKE, B pbiGbeM KHpe H Tak
lajee.

[Tocne ncnonbaoeanus MHUIEBEIX BellecTB KJIeTOUYKH TeJa oT-
Aaor oT6pock Hasajl — B KPOBb., DTH 0TGPOCH! COCTOAT IAABHBIM
05]3330“ H3 BOOBL, YTJIEKHCHOND rasa # HEKOTOPHX AJ0BHTHIX Be-
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mecTs. YrIeKHC/LIH ras YHOCHTCA KPOBbIO B JErkHe, a BoAa HC-
noJib3yeTcss B CaMOM TeJle; HO e€ HeJNOCTATOYHO, H TMO3ITOMY MpH-
XOoaHTCH e€ NOonoJHATL nHTeeM, Jlpyras, saoeHTas, uacte oTOpoO-
COB He MOMET YJIAeTETE C BO3AYXOM H3 J'IE[‘ICH.‘(, 4 OCTapasch B
KPOEH, 5}’IIET BpelH0o BJHATL Ha OpPranmH3aM; OHa BbLJaBJAHBAETCH
H3 KpoBH NOYKaMH.

Pue. 20. Tloyka (n paspese)

Jlge modKH Jiexar BHYTPH Teda Ho ofe CTOPOHLI NO3BOHOYHO-
ro cronfa Ha ypoBHe NOSCHHIL!, HanOJOBHHY BHICTYNas H3 nox
pé6ep. Mo (opme OHH NOXOMH Ha orpomHbie GoGul (puc. 20).
[Mouku, kak u ApYyrWe »eJesbl, COCTOAT H3 TOHEHbKHX TpYDouek,
WIETKH KOTOPLIX HECYT O4YeHb OTBETCTBEHHYIO paGoTy: OHH BbiJIaB-
AMBAICT H3 KPOBH Bpeanuie oT6pockl (MoueBHHy M JIpyrHe Be-
miectea). Bee TpyGOUKH CAMBAOTCH B CPeAHedl YacTH B BOPOHKY
(IOYKH — JIOXAHKY, BHICTAAHHYIO causncrofi obonouxoir. Orryna
MOua MO JANHHHOH TOHKON TpyGouKe — MOUYETOYHHKY — CTeKaer
B Mouemcii My3wlpb, Haxonsuuuiica BHu3y xusoTa, Ilyswpe stoT
COCTOHT H3I MYCKYJARHBIX CTEHOK H NOKPBIT BHYTPH  CJAH3NHCTOM
oGoaoukofi. Korga od Bech HanoJHuTCi MOYoil, TO M3 Mo3ra no
ncofoMy HepBY NMPHXOAHT COOTBETCTBYIOUIHH CHTHAN, H TOTAA OT-
NUpAeTCs MYCKYJBHOE KOJbLHO, 3aKphIBAOLlee BbLIXOAHOE OTBEp-
clie myswipdA, H BCE M3 My3HPA BHUIHBaeTcA Hapywky.
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Takos nyte nuin no Hawemy reny. Iloctynas uwepes por,
TBEpNAd NHIA H3Melbuaercs 3yGaMu, a B KeAyAKe H KHIIKax
pacTeopsietcs cokamn., PacTBopéHHas yacTh BXOAMT B KPOBb, 4
HEpacTBOPHMBIE OCTATKH BHOpacuiBaoTCs U3 KHleuHuka. Tlpoiins
«KOHTPOJNb» B MeveHl, NHIIA pachpejeiseTcH ¢ KPOBBLIO N0 BCEMY
TeJqy IS MOCTPOHUKH HOBHIX KJETOK H st paGoThl BCeX OpraHoB.
3areM, nmocJe HCNOJLIOBAHMA NHUH, SAOBHTHE OTOPOCH HaCTbLIO
YHOCATCA ¢ BOBJAYXOM H3 JErKHX, a HacThi0 YAAMMIOTCH NOYeyHbHI-
MH KJAeTKAMH H3 KPOBH B BHIE MOUM.

9. MO3I' H HEPBbBI

amie TeNo OJeTo KPeNKHM KOXAaHHM 4YeXJIOM, H B HEM pa-

GoTaloT camule pasHoo0pasHue opradsl. JIpymHO npomnsso-
autca ux pabora, cornacopanHo AeiicTeyior bee 600 myckynos.
Yto ke sBasercd npuyuHoil stoll cornacoBanHocTH? [poncXoauT
910 notoMmy, 4to paGotofi Bcex OpPraHoB TeAa ynpapfisieT  MOar.
Moarom Hepenko Ha3biB2OT B2lECTBO, HaXojdlleecs B cepiue-
pune Kocrefi. OHO COCTOMT YacThbiD H3 XKHPa, 4 YACTRIO H3 KJETO-
YCK, KOTOpbie MpespailaioTes NoTOM B KPOBAHLIE Tenbla M Ta-
KkHM o0pazoM BOCHOJHAIOT M3HALIMBAMILIYIOCH HAH BEITEKAIOULYIO
yepes paHbl KpoBb. HO KOCTHBIT MO3r HuyeM He ynpaBiaser W
JHUIL N0 CBOEMY BHAY HaNOMHHAET BELeCTBO [OJOBHOrO MO3ra,
COCTOSIIIErO H3 HEPBHHX KJAETOK. YTpaBisieT Je TeJOM FOoJIOBHOI
W cnuHo@ mo3r. Mosr — oueHb HewHbIi W MaArkufi oprai. Ot
NOBpesKIeHHi OH npejoxpaHfAeTcd HECKOJMBKHMH ofoJovyKaMH H
nojiBellel; Tak, 4To noaynjasaer B ocoboil, TAK HasbiBaeMoOll MO03-
roeoit muakoctH, Jlame cuibHBHE TONUKH NOYTH He [epeaaloTes
MO3ry, TaK Kak HX feificTBHe cMAruaetcd 3Toll xuakoctoio, CHa-
PYIKH rononHofl MO3r JamnuiaeT uepenHan xopolka, a  cnHHHOM
MG3r 3alIHINai0T T03B0HKH.

Kag xe mosr coofluaercs ¢ OCTaJbHBIM TENIOM, Korja oOH
FAYX0 38KPHEIT B KPENKMX KoCTHBIX creHkax? Uepes ocofuie oTeep-
CTHA B 5THX CTeHKaX, Kak Tellerpadiible mpoBoja, HMAYT M3 MO3Ta
Geseconatuic WHYPKH — HepBbl. OHHM pa3BeTBARAIOTCH BCE TOHDL-
e ¥ TOHbINE, KAK KOPHH Jepesa, pasferawTcs BO BCE CTOPOHEI,
oneTaloT BCE TeN0 YeNloBeKa, HAYT K KOXKe, MYCKyJaaM, CyXo-
HMHJIHAM, IJa3aM, yuiaM H KO BCeM 4YacTaM Tena.

[To nposonam HacTosuero Tenerpada Gexur Brnempﬂqecm_lﬂ
Tok. Tam, TAe NpoBofa BXOAST B AOMA HAH JieXaT noj 3eMaéd
HJH TOJA BOAOH, MX NAOTHO MOKPBLIBAKOT, 4Yalle BCEro pesHHoH,
wrofill TOK W3 NPOBOJOB He YIIEA B 3eMJI0 H He nepemén Ha
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npyrofi coceannit nposoi. Heuto noxoiee nmeerca u B Tese 4e-
noseka. [lo wepsam Gexut ocoGuii  HepsHbllt Tok. M Goablias
yacTh HepBOB NJOTHO ofeTa Oeaoil XKHPONOAOOHOH MIKOTEIO, KO-
TOpas He JAaéT HepBHOMY TOKY NEpeXOiHTh C OAHOTO HEepBHOPO
nposoja Ha coceguuil. ONHAKO HePBHHI TOK COBepLIEHAO OTJH-
yaeTcsl OT 3/JEKTPHUECKOro, JJekTpiueckuit Tok npoberaer 300000
Kunomerpos B cekynny. Ecau Gbl nposecTi NpoOBOAa KPYroM seM-
AH, TO MEKTPHYECKHI] TOK 3a OAHY cekyHay 7 pa3 ycnen Obl
ofexaTs BOKPYT Beero seMHoro wapa. Hepsuwift Toxk uaér ropas-
A0 MelieHHee — OH Npoberaer y uYeloBeKa BCero TOJMBKO OKOJO
100 metpos B cekynny. Ho ana mamero Tena stoit CxopocTH
BNOJHE HOCTATOMHO: Bejlk HEPBHOMY TOKY HAJO HTTH BCEro TOABKO

1
noaTopa-ABa MeTpa. 3TO PACCTOAHHE OH NPOXOMMT 3a-—-— 00

CEKYHIBL

Ha ofulkHOBEHHOM TeJerpae MOMHO NepenasaTh TeJerpam-
Mbl N0 OfHOMY npoBoay B oba xonua. Ilo Hepsam ae nmepenaioT-
Cfl H3BECTHH TONLKO B OJHY CTOPOHY: Mo ONHHM HEpPBAM OT 4a-
clefl Tena K Moary, a no APYTHM HepBaM — HaoGOpOT, TOMBKO
01 Mo3ra K pasuwbiM opraHam Teaa. IlosTomy roBopAT, 4TO €cTb
HepBE! YYBCTBYWOUIHE M ABHraTelbHble. UyBCTBYIOUHE HEPBHI H3-
BEIL[alOT MO3T O TOM, YT jJefaeTcsi B TeJe H Kpyrom Hero. [lo
ABHraTeNbHbIM HEPBAM MO3r NepeiaéT HepPBHHI TOK APYrHM 4a-
CTAM TeJia H CHTHanH3HPYET OpranaM Teja, Kak HM JABHIaThCH
H [1edCTBOBATH.

Ha uero me cocroar nepBu W Mo3r? OHH TOMe COCTOAT H3
KJIeToueK, HO 3TH HepBHble KJeTOYKHM coBcem ocoleHHble, ¥ HHX
MHOrO OTPOCTKOB B pasHbie CTOPOHBI, a OJAHH OTPOCTOK OBBIMHO
OwBaer ocobenno AAWHHE (puc. 21.). Takoll 1AHHHEIL OTPOCTOK
H CaymuT kKak Ou nposogos. OH HAET no BCeMY Hepsy, Kak oOf-
JeqbHaf MpoBoJouka 8 TejerpadiHoll JUANH, H OoTHenéH oT JApY-
rHX NoAOOHBIX MPOBO/LOB-OTPOCTKOB MAKOTHON H3oaupyiowefi obo-
noukoii. Baaronaps 3ToMy HepBHEI TOK, KOTOpHIl HAéT no omHO-
MYy NpoBoAy, He MOMeT nepeckouuTs Ha Apyrofl. 3TH OTPOCTKH
NepBHBIX KJAETOK OoueHb AJHHAHEE; OHH TAAYTCA BO BCIO JLIHHY
HepBOB OT MO3ra IO KOHLOB pyk H Hor. M neiicTeHTeNnbHO, caMble
GoJiblune HepBHbBIe KJeTKH ¥y 4YeJoBeka peiko Guipalor GoJwie
olHOl AecAToll MHJJIHMETpa, a HX OTPOCTOK-NpPOBOA B  GOALIIHX
HepBax MOMeT ObTh [JNHHOI B OLHH MeTp u aaxe GoJblue,

Ecan pa3pesath Moar nonepék, To B HéM BHAHH Oelible H ce-
pue yacti (cm. puc. 22). Cepble 4acTH COCTOAT H3 K/IETOYEK, a
Genble — H3 HX OTPOCTKOB, OfleThiX B Oenbie MAKOTHHe ofosiou-
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KH. 3TH OTPOCTKH TMOAOOHEI HepBaM-TPOBOAAM, HO TOJALKO 9TO
NpoBOia He OT MO3ra K APYTHM 4acTAM Tesa, a MeXIY YacTAMH
camoro mosra, Hepeu moxoxu ma Teserpaduyio nnHHIO H3 ropo-
Aa B aaaékde pafionsl, a Genoe BellecTBO Mo3ra — Ha TefedoH-

Hble TMPOBOAA BHYTPH Topoja.

ITuraerca HEPBE H3 KJIETOUKH, H ecllH ero nepepeaaTtb, TO T4
YacTh, KOTOpas OTAENASTCH OT KJIETKH, OTMHDAET, a Teé YacTH,

Hepbrak woorya

Fooo inerkn
a"f#pd'mw Hassino

Hekarnes i
WupoBov cfomovxa §
Boroks~er

Taurarenins e
A osgs wppdR

Pue. 21. Hepuma1 wvetk: {eranam

YEeameHe . Budpnan LasTen ¢ ortann

ROpPOTEHUM OTPOCTROM, STO0M VMoo (-
JaCh HL [ECYHRES

KOTOpHE OCTaloTcd ¢ HJTE.‘THﬂﬁ,
pacTyrt, H HepB, ecnH OH He MOoB-
peKNER uepecuyp CHJLHO, BOC-
CTAHABAHBAETCH,

OaHako BOCCTAHABAMBATHCH
MOFYT TOMbKO HEpBBl, T. € OTpO-
cTkH KaeToK. CaMmu HepBHbie
KNeTKH, eCNH OHH rHbHYT, TO yiKe
3aMeHHTeCA He Moryr. ¥ Bapoc-
JIOro ueNoBeKA OHH He HenATcs i
HE DA3MHOMAIOTCH, KA, Hanpu-
MEp, PA3MHOKAOTCA KAETKH KO-
#i, Kocreil, cyXoxuiHii m apy-
rix oprauos. Jlo pomaenus W,
MOMeET OBITh, Nepsoe BpeMs noc-
Je POXN(ACHHA HEepPBRLIC  KJeTHH
elge iHorga gensrcst. ITorom onn
TepaoT 3Ty cnccofHOCTE H MO-
FYT TONBLKO PACTH J0 H3BecTHOH
pesinuniel, [locne pomaenns vy
yeJoBeKa MO3T  yBeaudHsaercs
CpaBHMTEAbHO Malo. ¥ B3apociio-
rO WeNoBeKa Bec ero Teaa yeesi-
yeBaercss npumepHo B 20 pas
0 CpaBHEHHID C BecoM HOBO-
pomIEHHOrD, 4 Bec Mo3ra —
BCEro TONILKO pasa B ueroipe. H
TYT GCnbille  pacTyT MAKOTHRE
OGOJIOUKH W Te KAeTKH, KOTOpbl:
MOAAEPHHBAINT B NOMOTAT Mil-
TaThCsd HEPBHHIM KJeTkam. A ca-

MM HEpBHBE KJETKH TOJbLKO HECKOJBKO YBeJUUHBAOTCSH B pasMe:
pe, H To raaBHelM o6pasoM nx orpocTkH. HepeHHE KneTkn — ca-
Mble GoMbiiMe cleuHanucTl B Hawem Tede. OHH BHNOAHAIOT Ca-
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MYI0 CHOMHYIO pafoTy no ynpasJieHHIO OpraHaMi B Opramname.
Ho oni B TO e BpeMS# — CAMBIE Y3KHE CMellHaJHCTH H MeHblle
peex cnocoOHEl K apyrum 3anarnam. [lotoMcTBa OHH  OCTABHTh
He MOTYT W MOTOMY, Korja ru0HeT HepBHas KJeTka, HOBOI Ha ef
MecTe yiKe He BIpACTET — 9T0 fAeno Henonpasnmoe. Ilo wmepe
THOBNH HepBHHX KJeTOK pafioTa M03ra W HepBOB K CTApOCTH MO+
HeMHOTY paccTpausaercs, craHosutcs be€ xyme. Ho rak kak ans
AHBOTO Teja OYeHb BAMHO, YTOOH HepBHLIE KIeTKH MHIAH Kak
MOMKHO Jiyulle H J0Jblle, TO 3TOMY cnocoGeTeyioT ccobule obeay-
usajowne (He HepBHEIE) KABTKH, NOJUIEPKHBAICNIIHNE HEpPBHBIE
knetky o ofecneyrpalline HX NHUTAHHE.

Kak me paGotaer mosr? Co Bcex CTOPOH K HeMY HIYT 4yBCT-
ByiOLUIHe HepBuli-npoBoda, OHH HAUMHAOTCA B KOMKe, BO PTy, B
Hocy, B [J1asaX, B ywax, B MyCKyJax, B KOCTAX W Tak janee.
Koraa Mmul outynuisaeM pykami kaxofl-HuGyab npeamer, Mul cpasy
YYBCTBYEM 1 €r0 (JopMY, H XOJOAHBH OH 1AM TENABH, 1 npoue
ero cpoficrea. OxkaspiBaercs, 4To Depelagércs 3TO BCE MO pasHLIM
nepsam. llaBsenne Ha KoKy coofliaeTcda mo OAHMM Hepeam. A
T0, 4TO NpeaMeT XOJIOAHBIH, — mnepenadres yme no APYruM Hep-
Bam. OtaenibHele Hepsel nepepalorT Gonepsle pasjgpamenud. B
liepee, KOTOPEIT WAET OT ONHOTO Y4YacTKa KOMKH, BCe OTAe/bHble
HepBHLIE MpOBOJAa HAYT BMecTe, HO NMPHAN B COHHHOI MOar, Kyia
HA€r CONMbIUMHCTBO HEPBOB OT PYK, HOT H TYJOBMILA, OHH PaCXo-
Astcs. Bee wepBHble nposoja OAHOro copra, T. e. TaKHe, KOTOpbIe
nepeaanT oOAHHAKOBHe CoobIUeHHs, NPHAS B MO3T, o0beHHsIOT
CA H HAYT PAAOM -—— OCHA3ATENbHBIE C OCA3ATENLHBIMH, XOJ0A0BEe
C xonoposuimu, Oonesble ¢ GoseseiME. [lpH HexkoTepmix Goneannx
OpiBaer Tak, 4To KakaA-HuGyAb ONYX0JAb PasbecT 4YacTb Mo3ra M
MOpBET BHYTPH HEKOTOpHe HepBHble npoBosa. B arux caywasx
MOMeT OKasarwes, 4T0, Hanpumep, nopsyTcsi Gojiesbie HepBHble
lipopojia, a ocA3aresibHEIe ocTaHyTeA Uenw. Torna coobinenus o
Gonu He MOryT HPHTTH MO HasHaueHuwo. Yenosek Gyaer Beé uys-
CTBOBATL B TOM MecTe, OTKYAa LM 3TH Hepeb, HO GOIH He 3a-
MeTHT. 3aJie3eT YeNOBEK cNaTh Ha NEYKy H BO CHe He MOuYBCT-
BYET, KA ero #:ker, He OTOJBHHETCA OT ropsiero Mmecra. [Tpoc-
HETCH yTpom — npoxkér cefe Teso. On We nouyscTsyer Goaw,
ec/ll! HACTYNHT Ha FBO3AL I npokoser Hory. [losroMy o uacro
XOANT B A3BaX W B panax. Fluoria taxoil SodbpHOIl MoMer name
yMepeTk, He 3aMeTHB KakoH-Hubyib onacHocTH, ¢ Kotopoll ero
npeaynpexaaer Goab, [la n meSonriume paHul, 4acTo 3acopssichs,
MOryT NpUBeCTH K 3apamedHio xpoen, OkaswiBaercd, 410 6ol —
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Ham HAaAEMHBI{l CTpax, OHAa NpeaynpexiaeT Hac O MHOMKECTEE
onackoctell, # ME 0Ge3 Tpyna cnacaeMmcs OT HHX: eciiH  00JakHO
HIAH #HKET — OTOABHHYJICH; YKOJOJCA — cpa3y OTAEpPHYA PyKY.
A Ges Gonw B roJoBy He npHILNO Gbl, YTO HAM FPO3HT ONACHOCTH,

Kaxaoe nepsHoe oxoHuanHe Kak Owl noxoxe Ha Tenerpagu-
cra. Tonbko pabora HepsHOro okoxuanus npowme, Hacrosumii
tenerpadueT nepesaséT pasHeie cloMHbe coolLICHHS, a YYBCTBI-
TEABhCE OKOHUAHHE HepBA MOAET TOALKO JAHGO Ge3jicHcTROBATE,
Jaubo nepesasaTth HepBHuill Tok. OHO kak 6wl cooGuiaer: «f paGo-
Tao, a1 paboraio, 7 paboraios. ToK Mo HepBam HAET OAMHAKOBHI,
HO MO3r pasOnpaercH, N0 KAKOMY 4YBCTBYWOILEMY HEDBY OH HJET,
OT KaKoTo «Tenerpaducras 3TOT MPOBOA, H NOITOMY 3HAeT, Tie H
yro npoucxoaur. HanpuMep, ecnn M3 nanbua Ha pyke HAET TOK
OT ABYX HepBHEIX OKOHYaHHIl, OT XOMOAOBOTO H OT OCA3aTENLHOrO,
TO MBI NOHUMAaEM, YTO Ha najel mefiersyer yro-To xonopoe. Ho
ecin HepBel OyAYT MOBpe#AeHsl, TO H3-3a ITOTQ MOTYT NMPOH30HTH
ownOkH, Ha Bofine OwBaer, 4To CBA3HCTH BKAIOYAOTCA B Teje-
rpaHyio JHHMIO NPOTHBHHKA M NMpoByIOT NepeaaTh MO HeH JOMK-
Hbie H3pecTHs. Heuto noxoxee Owipaer W B Hawem Tene. Ecau
B3PLIBOM MHHEI ¥ 4eflOBeKa OTOPBET HOTy, TO BMecTe ¢ Horoil
nponanyT «TeferpaHCTH» H3 HOTH — e€ YYBCTBYIOLIHE HepBHHIE
oKkoHuanis, 6o chopByTCs npoBcia-vepobl. Ho ofoppandbie KoH-
upl HepBOB ocTajuch B pane. Mx tam Bcé Bpems GepepssT pasop-
BAHHOE MfCO H KOCTH, H N0 NpOBOAAaM HAET HepPBHHIL TOK K MO3-
ry. Moar B Takux ciywasx He pa3nnuaer, KTo Tenerpadmupyer,
HO OH 3HaeT, YTo 370 npopoja H3 Hord. OH ownGouHO NpHHHMAaeT
CHTHANBEl TAKHX NOBPEXAEHHEIX HEPBOB, KaK CHFHAJ W, HAYLIHEe
OT HEPBHLIX OHOHYAHHI HOTH, H YeJOBEKY KaiKeTcs, 4TO y Hero
HOeT B TOM MecTe, KOTOPOTO AAaBHO Y#e HeT, Hanpumep, GoJaAT
NaNblibl, KOTOpble GHLIH NOTEpAHB! B GOK. 3TO 3HAYHT, 4TO MO3T
NpHEEMaeT He caMmyo 6ojb, a TONBLKO coofllexue o Heill no Hep-
By. Hencnpasen Heps — HenpauiabHeiMH OyayT curxansl. Ho
00BIYHO CHrHAAL GHIBAIOT NMpaBHAbHEiMH. Jlake y paHeHblx, no
Gonblued 4acTH, paHo WM NO3JAHO OGOPBAHHBEIE HEPBB YCNOKAN-
4410TcH, NepecTaloT NojaparTh HeNpaBuibHBIE CHIHAMLL, MOST me-
pecraér noanasaThes oOMaHy, H YeNOBEK UYYBCTBYET TOMLKO TO,
410 y HEro ecTe Ha caMmoM feje.

Korna kakoil-unGyib CHIHAJ NPHXOAHT B MO3M, TO MO3F MO-
MeT OTBeTHTL Ha Hero no-pasHomy. Camuii mpoctoil cayuait —
HeNoBEK Ykoaon uaH oGkEr cebe pyky. OH Beerpa cpasy eé or-
Aépuer. Man ecan B3MaxHyTh ueM-HuGyAb OKOJIO JIMLA, TO BeKH
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rnaz camy Ges Hamero JKeJaHus MuriyT. 1o HA3LIBaeTCH
npocTeiM (GesycaoBHbIM) pediescoM, Ero  MUMHO  yuudoulTs
BAPSKEHHOMY PYIKbLIO: NOTHHEWL 33 CNVCKOBOH KPIOYOK, H OHO
BeiCTpennT. OTBeT Bcerna oauwd m ToT e, Tak Ke mocrymaer R
uMo3r, YEOJMONCA YeNOoBeK W cpa3y OTAEPHYJ pVKY; lame noay-
mMaTe He yenej. BamMaxHydd y Hero nepen JHUOM, U OH HeBOJLHO
Murayn. Ha pasunie pasapameHwss — pasHule OTBETHI, HO HA
CUHAKOBHE pasjipajeHus — OTEET BCeria OfuH H TOT me. B
TOM cllydae HepPBHBIH CHPHAN HAET CaMBIM  KOPOTKMM TYTEM
(pue. 22). Or xkomu Ha pyxe coobluenHe NPHXOAHT K YYBCTBYIO-
Hiefl KAeTKe CAMHHOTD MO3ra; 3T KJAETKAa JEWHT He B caMoM
MO3rY, 8 HCMHOTO He J0XO[si 10 HEro, B paciuMpeHHH HepBa, KO-

Piramvos aase B peipeis
= {’J"‘.Brmﬂgnmoﬂa.

Lepo wepAnaq katmid
Beaecrio— koua
Gl L
Aeuecrdo
AL suiiarensnaf wepbuag
Krpmko

Pue. 22, Mose 8 paspese. Pucynok nodacuseT camufl npoctoll o1per
(pefmere) mo3ra HA pasppamende. YROX KOEH 9yDCTBYETRA JyB-
ETBNTEIBNON RKIETEON, FOTOPAA D8ET BHATE o0 3TOM IBHTATEARHOR
kieTre. ToE OT ABATATedbHOl EJeTEN YRODATNDACT Nyckyd, Gia-
roAupa 9eNy YROJIOTHIl Oopran (Wanpuuep pyka) oTIeprupgercs

TOphifl CHANT Ha HEM, KAK Y3eJ. «¥Y3j10BafA®» KNeTKa MO OTPOCT-
KaM-NpOBOJIAM, He 3anepKusad, Nepenadt coobmenne APYrof
(nBurarenbHofl) KneTke B CNMHHOM MO3rY, OT KOTOpOl npoBOXL
TAHETCA K MYCKyJdy Ha toii ke pyke. [fonyuus coobmenne, BTO-
pas KNeTka TOTYac Ke MNOCHJaeT HepBHHIi TOK K MYCKyay, H
Tor Ge3 mpomendcHud oraéprupaer pyky. Pyka cnacema or omac-
HoCTIl TAYGOKOro nopaHeHus wau oxora. Iasi Takoro npocroro
OTBeTHOTO [ABHieHna (peduiexca) HHKAKOrO COOGpaMeHHd HAH
Mbicii He Hajo. Hepeuule kneTkw cnuHHOro Moara 3ieck pabo-
1al0T KaK MawuHa. ¥ JAryWwkH odd pafoTaioT Aae TOr4a, Korua
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FOJIOBHOH MO3r oTpe3al: 0e3rofopas AHTyIIKa HoXKoH cOpachl-
Baer ¢ APYroil HOMKM Kycoudek OyMars, cModyeHHO! enkoil Kucao-
Tod. Byayun OpoweHHoli B Boay, oHa OyneT coBepliaTh OObIYHEIE
niaBaTefbHEle ABHMKEHHA, MOKa le Npunamsér k Gepery, rae u
yesgercs B ofuiunyw nosy. Ecan tenepr Takywo OGesrojiosyw Jas-
FYHIKY ONPOKHMYTh Ha COMHY, OHA IepeBepHETcs Ha GpIOMIKO o
nofoMMET mon ceds Hor. JIAA pasHEIX CHIHAJOB UYBCTBYIOIIHX
RJIETOK HMEIOTCH COOTBETCTBYIOLIHE TOTOBblE OTBETH JBHTATENh-
veiX Knetok. Pyka or Goaw otaéprupaerca. Bekn raasa ot npn6-
JIHAEHHA NOCTOpOHHero npeamera murawT. Ecam uro-nndyab no-
najo B ropjo, 4ejloBek KauulfeT H 3THM BHITAJKHBAST M3 ropha
nomexy. Ecan B poT noXoMuTL YTO-HHGYAR CBHEROGHOE, Cpasy,
KaK [0 3aKasy, NONBHUTCS CJIOHE, KOTOpad CMOYMT H NOACNOTOBHT
ero K mporjaTthisaHuio. Korja nuiia nonajét B KeAYAOK, TaM
OOfABHTCA MeaynouHuili cok. CrnosoM, 310 uenbifi HaGop rOTOBBIX
JNeHcTBHH Ha camble HeoOXoAHMMBble caydad xkusHd. Ho Hepeako
BeTpedalorest Godee cloxHble oGeToATenbeTBa. Eciu Hafo BLIHYTE
H3 nanbld 3aHo3y, TOo HeoOXoaHMO nortepnets Ooab Ecan ua
OXoTe WIH B pa3spefilke 3anepuiniio B ropjae — JIyywe noTepners,
HO He KallnfgHyTh. 3/echk yiKe NPOCTOll «CNHHHO-MO3ITOBOH MAalliu-
Hoii» He oGofinéwsca. B 3THX cAyYasx, KOrAa KAETKH HCNOAHHTE-
JH B CNHHHOM MOSTY HE MOTYT CApaBHTLECA ¢ 3ajaveil, Torga BMe-
IUHBAETCA TOJOBHOH Mosr. Bcee uyBeTBywlMe W ABHraTejbHLle
KJIETKH, KPOME KOPOTKHX NPOBOJOB. Mexay cofoi, CBA3AHLI eld
Gonee AMHHHBLIMH NPOBOAAMH C TOJMOBHEIM MoaroM, Ilposoma i
HAYT B CAHHHOM MO3Ty BBEPX H BO Beex GoJiee CAOMHBIX CAYYAsiX,
Hanpumep, koraa B paboTy BMeIIHBAETCH Hallle co3HaHue, roJoB-
HOH MO3r No APYrHM NyTHAM (TOXe NPOXOASIUHM B CHHHHOM MO3-
I'Y)3a]ePIKHBACT NPAMOE JefiCTBHE ABHTATE/NLHBIX KJAETOK CITHH-
HOTO M03ra H coobllaeT HM YiKe CBOM OTBETHI ANA MCHNOJHEHMS.
Patora rososHoro mosra ropasmo cioikHee, HO B Hefl TOXe HeT
HHYEro YyAecHOro, W y4éHwie, ocoleHHO HAall 3HAMEHHTHIl VY4EHLI
agageMux M. I1. Tlasnos, xopomwo uayumin eé.

B rene uenomexa ects eie ocofoe ynpasJeHue BHYTREHHHMH
OpraHaMu: cepileMm, MeJyJKOM H KHIIKAMH, KPOBEHOCHHMH CO-
CylaMmy H APYTHMI OpraHaMmi, KOTOpLIE He TOAUHHAIOTCH HALIHM
HeJannaM U KOTOPhle NPHBOAATCA B ABHMKEHHE [JIAaJAKHMH MYCKY-
Jiami. 3TO ynpasJieHHe HasbiBaeTcAd B HayKe BereTaTHBHON Heps-
HOll cHcTeMol. OHa TONBKO OTYAacTH pacrofioiKeHa B MO3ry, a
YACTbI0O HAXOAWTCHA B 0COOLIX, HeGOJBIIMX WUEHTpaX — HepBHBIX
Yanax, pacnonoeHHux no o0e CTOPOHE COHHHOMO MO3ra H B
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pasHelX ApYrux mecrax Tena. M npoBoma HX Tome He COBCeM
ofblyHble — Ge3 MAKOTHON OGKAajKH, MOTOMY YTO OHH MEpefaloT
NpHKa3bl He OJHOMY CTPOTO ONpejel€HHOMY OpraHy, a Halle Bce-
ro cpasy scemy Gmuxafimmemy pafioHy, Tak 4To nepegaya cooG-
mieHnii Ha cocepHne MPOBOAA He TOJBKO He MellaeT, HO Jaxe
iyxHa. Oanako o pafoTe roJloBHOro Mo3ra M 3Toro ocoGoro ot-
feja HepBHOR CHCTEMB HAZO MpPOYECTb B APYTOfi KHHIKKE.

10. TJIA3 H ¥XO

Bmlbmmlc'ruo COOCLUeHH, KOTOPbIE MO3r nody4aer, H3Be-
Iai0T €ro 0 TOM, 4TO [eNaeTcs B Teje: XONOZHO eMy HaH
Teino, GOJbHO HJH HET, YTO Ha HEro MAAaBHT, A0 YErc oHO AoTpa-
runBaercs M Tax janee. Ho ects ocofeie oprauei, koTopele coof-
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Pue. 23, Crpoenne yxa

AT HaM, 4TO JesiaeTcd Ha paccTOAHWM, BAank ot Hac. M cpe-
AH HHX CaMble BAMKHEle — 3T0 raas M yxo. Kakum me ofpaszom
C HX MOMOIILI) HEPBHl B HalIeM Teéie YYBCTBYIOT, UTO HAXOAHTCSH
BAaal, HHOrAa 3a KMJIOMeTpel OT Hac?

To, 4To Mu 0OBIYHO Ha3biBaeM YXOM, — 3TO TOABKO HacTh
HaCTOSILIEro yXa, BOPOHKA, KOTOpas coOupaer 3sykH, 4ToOnl nepe-
laTe uX HacTodlleMy, BHyTpehnemy yxy. BuyTpenuee yxo cops-
TAHO B KPenkoil 4acTH BHCOYHON KocTH yepena. B Heé u3 Hapym-
voro yxa Ben@t yskuil xon (puc. 23). B xouue stor xoa s3aTsHyT
NAEHKOM, KoTopas HasbiBaercs GapaGanHoR nepenoHkolf, notomy
uTO OHa HATAHYTA B NPOXOJE, KaK Koxa HaTawyTa Ha GapaGate.

Beakie 3BYKH, KakHe TOMBKO €CTh Ha CBeTe — LIYM, 4e/oBe-
uecKHil pasroBop, My3blKa, BLICTpPE/bl, — COCTOAT W3 COTpsce-



HHil Bo3AyXa. ITO Jerko MOMKHO 3aMEeTHTh, ECAH TMOJOKHTL PYKY
Ha Tpyib WJIH Ha TopJo, KOrja YeJOBeK rFOBOPHT: pyKa novyyscT-
BYET MEAKYI0 APoXE, KOTOpas nNepeiadrcd Bo3AyXy 1 KOTOPYIO
MBl CALIUHM Kak 3ByK. Yem ToHbllle 3BYK, TeM MeJbyde JIPOXb.
Koraa urpaior Ha rutape WM Ha KakoM-HHOYAB JpYyrom HHCTPY-
MEeHTe, TO BHAHO, KaK APOMXKAT CTPYHHl. EcCNH pANOM JeXHT ApY-
ras ruTapa, TO HHOrAa e@ CTpPYHel TOME CJerka sBeHAT B OTBEeT.
Ilpu 3ToM TOACTas CTPYHA OTBEYAeT TOACTOH, a TOHKAas — TOH-
koil. OTrseT noayuaerca Torga, Korja ofe CTpPYHe OpH Hrpe Hs-
N30T OMHHAKOBHIA 3BYK HJAH, KaK TOBOPAT, KOTAA OHH OAHHAKOBO
HacTpocHul. ITo 3HAYHT, YTO Jpo:KaHHe OAHOM CTPYHHI 3aCTaBHNO
JApoXaTe BO3JAYX, a OH YyKe packavad CTPYHY Ha JApyroii rHrtape.
H packavatb emy Jerde BCero HMEHHO Ty H3 CTPYH, KoTopas ca-
M@ MOMEeT KAuaTkCfl TAK JKe 4acTo, H MOITOMY cpasy nommaércs
Ha 3TH Ton4kH Boaayxa. Ho Gapabannas nepenolka tak ycrpoe-
Ha, 4TO Kayaercs OT BeAKOro 3syka. Ceow KoneGaHHs OHA nepe-
ia8T HeCKOABLKHM KOCTOUKAM, KOTOpHIE C OAHOfi CTOpOHH ymupa-
I0TCH B Hee, a ¢ Apyrolf — BO BTOPOe 3aKPHITOE MEPENOHKOIl OKO-
WeYKo — oBanbHOe (cM. puc 23). 3a okoweyKOoM HABT AJAHHHBIA
X0/, KOTOpLIfl 3aKpyyeH KaK pPaKOBHHA YAHTKH. 3[eCh-TO M HaXo-
AATCS YYBCTBYIOUIHE KOHUB CAyXOBuX HepmoB. [lonmepék xona
YJAHTKH N0 BCell €ro AJHHE, KAaK CTPYHBI, HATAHYTH MafeHbkHe
DOJIOKHA, 4uCAOM MHOro Thicy. K oAHOMY KOHLY YynHTOUHOrO
Xolla OHH KOpoue, a K Jpyromy — aauxvee. [lnunneie yantou-
Hble CTPYHBI APOXKAT OT FYCTRIX, KaK FOBOPAT, HH3IKHX 3BYKOB, a
KOpOTKie — OT Gosee TOHKHX. 3TO JIETKO MPOBEPHTL Ha rurape
Wi Gananalike: eciH NPHMaTL CTPYHY Tak, 4TO OHa OylerT Ko-
poue, TO U 3BeHeTb OHA Gyner Tolblue. Korna B yaurounsifl xop,
yxa nonajaér Kakoil-unGyab 3BYK, HanmpuMep rylIeHHe napoposa,
TO CpelH MHOTHX THICAY BOJOKOHEIl cpasy HalijieTcs Takoe, Ko-
TOpPOE OT3bIBAETCH Ha HEero, KaKk ¢TpyHa ogHoil ruTape! ryiut B
orser apyroii rurape. [lpomanne cTpyHHOTO BOJIOKOHIA mepe-
JABTCH KOHIY CAYXOBOTO HEepBa, KOTOPHII K HEMY NpHKpenaéH, w
TOT coollaeT B8 MO3F, 4TO OH owyulaer 3syk. M cMoTpsa no tomy,
Kakoil Hepe naér HaM cooflleHHe, Mbl 3HaeM — rpyoelfi HAH
TOHKHIl 3BYK Jomiéa no Hawmmx yiveil. Tak. Halln Hepew C mo-
MOULEK «CTPYH» B YX€ BHUIABTHEAKOT W3 BO3JYXa pasHble 3BYKH,
HauaBlIMecH AAJeK0 OT Hallero Teja — pasrosop Jwogeil B apy-
10l KOMHaTe, My3BIKY HJAH [ae NapoBO3HE IYIAOK, pasmaloliuii-
Ci HHOTAA 33 HecKOJNBKO KHJAOMETpOB.



Coscem no-Apyromy ycrpoeH raas. [nas umeer OKpyriyw
¢dopMy, TAK 4TO €ro Jae YacTo HAa3LIBAIOT IJa3HblM AGNOKOM.
B nepeasell wacTi OH MOKPHT npoapaunofi, porosoil o6osoukoii, a
no3ajiu Heé BulAeH UBeTHOH (roJyGoil, kapuii ujin senénuifi) xpy-
HKOK — paaymxka. B cepennHe xpyxka — Kpyrjioe oKoUIETKO—
apayok. OH Kamercs 4EpHBLIM, KaK KaxyTcsi YEPHLIMH OKHA B J10-
~wax, Koria pHyTpH TemHo., Ilosaam oxolueuka — 3pauka — Ha-
SOOMTCA OJIHA M3 caMelX TVABHBIX yYacTeil rjasa — Hacrosluee
HUBOE VBEJUYHTEALHOE CTEKJI0 — XpycTaauk. (puc. 24).
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Pue. 24. Crpoennme riasa. BuyTpenmocts raasa
JANOJIEEHA NOXY EHIEIM MPpO3DAMHLIN Dala CTEOM

Ecan sevepom Mexny aamnoit u Gymaroii mocraBuTh mpocToe
YBEIHYHTENLHOE CTEKNO, TO MOMHO HAATH JIIA HEro TAaKoe MEcTo,
4To Ha Oymare nosBHTCA cBeTaoe m3obpaenmne Aamnbl. Toabko
u2o6paeHne GyNeT MeHblle HACTOAIEH JaMnbl W NOBEPHYTO
«BBepX Horamm». UeM BHINyk/Iee cTeksao, Tem GJHMKe HAgO MOCTa-
BHTb Jamny, 4roObi Ha Gymare noJyumiock Xopoulee H3o0paie-
Hie. Taxne e waoGpay<eHHsi MOMKHO MOJYHHTL H He OT JAMIH,
a or yero yroaHo. Ho or apyrux npeameros, Kotopule He cmeTsiT-
CAl Tak fpKo, n3obpaxkenus nonyualores Godee caaGuie. [Tostomy
HX Jyylle BHAHO, ecan Gymara 3akpuiTa ¢ OOKOB H Ha Hed moma-
Jlal0T Ay4H TONLKO 4Yepes YBeJHYHTeabHOe cTexno. Toraa noero-
POHHHH CBET He MellaeT, W n3oGpaxkenne noayuaercs scHoe. Po-
Torpadel Tak M Jenaiot, 4ToObl NOAYYHTH (BoTorpaduyeckuil CHH-
MoK. ToABKO OHE ¢ MOMOUILIO OCOGLIX XHMHIECKHX Belecs coxpa-
HAIOT Ha TMAcTHHKE CBETOBOE H300paxeHHe: Tie najaer ceer,
TaM BeleCTBO MEHSETCSA M CTAHOBHTCA APYIoro [BeTa, a rie cae-
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Ta uer, oo ocrtaérea mpexuum. [locae storo BemecTso 3akpe-
nasercd, 1l Ha NJacTHHKe ocTadrcd yie npouHoe H3obparKeHHe.
Uame naactuika gaér cuavajga ofpatHoe n3odpakeHue: TéMHOE
Ha MecTe CBETJOrO H CBETJIOE HAa MecTe TEMHOrO W, TOJBKO nepe-
CHSABLIH BTOPHYHO C MEpPBOTO CHHMKA, NOJNYYaloT npasijbHbIE
51306;}3}!{&}!% CBETA H TEHH.

Haw rnas oryactn noxox na dororpaduueckyo kamepy, B
£0TOpoil moayualTes H3oOpaeHHnsa Ans cHuMKoB., JKupoe yBeaw
uHTe/lbHO® CTEKNO — XPYCTaNHK — JaeT Ha sajaHeil cTenKe raasa
SICHYIO KapTHHY TOro, 4TO HAXOAMTCHA nepej raasamu. A 3aausas
CTeHKa T/ia3a K3HYTPH ECA MOKPHITa OCOOBIMH HEPBHEIMH OKOHYA-
HHAMH (KOTOpblE HA3LIBAIOTCS KONGOYKAMH H nanouykamu). B Hux
€CTb BellecTBO, KOTOpoe, Kak B (JOTONAACTHHKE, MeHAeTCd, JHIUb
TONILKO Ha Hero nanaer ceer. M xorla oHO MeHAeTCH, TO No HepsBam
GeAHT HepBHEIT ToX W cooflmaeT, Kakue KOAO0OYKH HAH TMaJOUKH
paGorator. B mosry noayuaercs mnpeicTasleHHe O TOM, Kakoe
naobpamenne TaMm noaydaercd. [losToMy Mo3r «BHAMT®, 4TO Ha-
XOAMTCH Tepe] raasoMm. 3amedaTe]bHo To, 4TO H3oOpaxeHnHe B
rnasy noaydaercd, xkak u B cororpaduyeckom annapate, mnepe-
BEDHYTOE, HO Mbl BHAWM BCE mpaAMo. 3TO yXkKe B MO3ry jaenaercs
nonpaeka, M TO, YTC Ha CTeHKe rJjiasa u3obpazkaercs BHH3Y, HaM
npejcrasjseTcss Hapepxy, # HaobopoT. Ho Kak Hepsel He Becem
Noxoxi Ha Teaerpad, Tak ¥ rjas He cosceM Noxoxk Ha tortorpa-
(pruecknii annapart. Korna na dororpaduueckom crumie pemect-
BO Noj jeHcTBHeM cBeTa HaMmeHAercd, To Qororpadu 3akpennsior
ero Hasceraa, 4robel noayvuts xopouyio cgotorpadmuio. B raasy
5T0 OwJ10 Gbl TOJNBKO BPEAHO: MOCHe 3aKpPenJeHns HeJb3d .yiKe
Ouno Gl BHAETH HHYEro HOBOTO, NMOTOMY WTO CTEHKY riasa Hellb-
351 MepeMeHHTb, KaK NJAcTHHKY, ANA Toro, 4To0bl CHSTL HOBYIO
tpororpacpuio. IlosTomMy uyBcTBHTeNLHOE BeleCTBO B raasy of-
HOBJAIETCSH, KaK TOJILKO Ha Hero nepecraiT nazate ayun. Taxoe
MecTO yxie He cooluiaer o csoefi pafore, H MO3r YyBCTBYET, 4TO
aeck MecTo Heacselllgnnoe, OueHb ObLICTPO TAKOE MECTO BOCETa-
HaBJHBAET CBOH CBETOYYBCTBHTENLHLIA CAOH H ONSATL MOXKeT aefl-
CTBOBaTh H 3aHOBO coOOINAaTh B MO3I, KOTAa Ha Hero CHOBa yma-
nér ceetnoe Mecto uzobpamennd. Toabko B yMepluem raasy cee-
TOYYBCTBHTELHOE BEllECTBO He BoccraHasaupaerca. [Tostomy
HHOTZAa B MEPTBOM TJIA3Y MOMKHO COXPaHHTh H3obpaxende, moJay-
uMBLUEeCH Ha ero sajHeil credke. Hano To/bko 3aKkpenuTh T€ Me-
cta, rae Guiao usobpaxmenue, 4roObl HAa CBETY 3pHTeNbHOE Be-

HieCTBO B HHX He paspyllHjock H He ofecuseruiock. [locne Ta-
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KOro 3aKpenneHis HHOMIa MOMHO BHIETb Hacrosulyio ortorpa-
¢uio Ha cTeHke rnasa. Ha pucynke 25 wn3obpamén Takoil CHH-
MOK, cAeqaHHulll He (oTorpadHyYecKiM aNNapaToM, a ¢ NOMOLLLIY
I1a3a HBOTHOTO.

JKupofi rnas scerga roros K pabGoré u Bcé Bpems cooGuaer
MO3Ty © TexX mepeMeHax, Kakue NPOHCXOAAT B H300parmeHHH Ha
ero credxe, Ho ecan jgoaro rasiers Ha fApPKHE CBeT, a NOTOM
BeITH HAa TEMHYID YJAHLY, TO TJas J0Jro He MOMKET MPHBLIKHYTH
M HHUEro He BHAMT. JTo HA ceeTy HCTpaTHiack (oabllas 4acTh
SpUTENLIOr0 BElIecTBA H ero CTano HeAoCTaTouHO, YTobel Clabnii
cBeT MOr Bb3BaTh COOTBETCTBYloOUlee usobpazkenne. Tlonemuory
CHBETOUYBCTBHTCJLHOE BEIIECTBO CHOBA HaKOMJAACTCA HACTOMLKO,
yro Aame cnabo ocpelléHHBIe MecTa riaasHoil ctenxn coobuialor
ol stom B M03r. Mel rosopum,
qTO [J1a3 MPHBLIKAET K TEMHOTE,
oH cran Bupets. [lpuenkaune ob-
Jerdaercs eulé Tem, 9TO rJas aa-
LWHILEeT CBOHM UYYBCTBHTEJLHBIE
YacTl OT uepecdyp APKOro CBeTa.
Koraa uejoBeK CMOTPHT B TeM-
HOTY, €r0 [jasHoe OKOLIEeYKO-
IPAYOK BLIFAAIAHT OGONBIIHM: OH
paciunpaertes. Ho crour emy
BarIAHYTh Ha ropalliyio  Jammny,
KaK JIErKO 3aMeTHTL, UTO 3pauvok
Cpasy CcYMHBAeTCH M CTAHOBHICH
MeHbIIe, ITO MYCKYJB CHHUMAOT pyo o Gororpadus, noTyYNE-
UBETHYIO panymHyio oGolouyxy, [Nadcs 3akpenieHleM CBeTOBOrO
‘ITDﬁH 3aTeMHUTL TNa3 U 3alii- HIOOpasenna ]I:‘Tilnaﬂ:,'limﬂ CTCHES
THTh €r0 OT MOBPEXJAEeHHUIT - '

KOM CHJBHEIM CBETOM. 3ato npH

nepexoae B TEMHOTY ApPYyrHe MblllUsl CIlOBA PacTArHBAIOT 3pa-
HOK, H rfla3 CKopo npucnocobidercd K HOBHMM yoioBram. Emé
CHABHEe, UeM Yy YelOBeKa, MOXKET PaclMpsTheH M CyMaThed 3pa-
HOK KollkH, TaM OH naxe He coXpaHsieT KPYraoil opMBl, a CXH-
Mafch, CTAHOBHTCA Y3€HBKOH ménkoii. Pacwupssce, oH cTaHOBHT-
CA COBCEM KPYIVbLIM H 3aHHMAET NoyTH Beck raas. Kowwku oxo-
TATC HOYLIO, H WM BaXXHO cOepeyb CBOU ria3a OT CAMILKOM fAp-
KOro [HEeBHOTO cBeTa H KAK MOMHO JYYUIe BHIAETH B TEMHOTE.

OGuiynan dororpadmyeckan naacTHHKa He pasanyaer usera,
MOSTOMY-TO CHHMOK Bcerna OwiBaeT oaworo usera (4épHoro, Ko-
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puusesoro). HepeHuie e OKORYaHHA B raasy (KoaboukH) GbiBa-
10T pasubix copros. KonGoukn pasHblX COPTOB 4WyBCTBYIOT pasHble
upeTa W coobuiaT MO3TY O TOM, Jy4YH KaKoro lBeTa naiawT Ha
Hux. TlosToMy Mbl BHIHM He cepoe OAHOUBETHOe H30OpaxeHue, a
UBETHYIO KapTHHY.

[nasy npuxoaurtcs NprCNocoGAATLCS HE TO/LKO K CHje CBeTa.
Koraa dororpadsi cHEMaloT Aanékne TPeAMeTH, OHH NPHOMH-
KAIOT YBEAHUHTENbHOE CTEKNO K NJacTikke, YToOb H3oOGpaxmenue
Goiio sicHoe. EciM CHAMOK MpOH3BOAAT BOJH3H, TO NPHXOAHTCA
CTEKJO0 OTOMBHTATh OT NMiacTHHkH. B rnasy srtoro Aenatb Heb3s:
yBeJAHUHTEbHEIl XPYCTANHK HEe NepejaBHraerca mo  raasy. Ho
rnas cnpasasetca ¢ 3Tofl 3anayeli wnave. Bumecro Toro, uTOGHI
oTOABHraTH YBEAUUHTENbHOE CTeKao, koraa (otorpadel CHHMAIOT
Ha GJAH3KOM PacCTOAHHH, MOMHO ero 3aMeHHTb OoJee TOJNCTHIM H
peINyKAeiM crexaonm, Heuro nopofHoe mpoHCXoAHT H B raasy.
Xpycranuk BCTaB/eH, KaK CTEKJO, B KPYMJYIO pamy, B KOJBUERYIO
NJOCKYI0 CBA3KY, KOTOpas yMe NpHKpenjeHa K CTeHKaM raasa.
Oua npousas H BCE BPEMA pACTATHBAET XPYCTaJHK B CTOPOHHI.
[Tosromy on oObuHO OhiBAeT IJOLLE, MeHee BLINYK/biH, YeM ecau
Gbl ero BuHYTh H3 raasa. Koraa xpycTalnk Tak pacTaHyT, TO Ha
zanHelt cTenke raasa scHo uzofpamalorcs Aanékne NPeiMEeTH.
Ecnu e Haxo pasrasagers npeamers! NoGAHME, TO KOJbLEBLE
MYCKYJIbI, PACMOJNIOKEHHBIE B CBA3KE KPYFOM XpycTajHka, HeMHO-
ro CHHUMAT CBA3KY, H OHA NepecTaér pacTArHBaTh XPYCTAMHK.
Ynpyruii xpycraauk wa cpofome CXKHMAeTcA M CTAHOBHTCA BHI-
nykjee. MsoOpaxenue cpazy e aenaercs scunm. Korna cuosa
HaJgo TAaAeTh BAdJdb, MYCKYJAL MNepecTawT CTATHBATE CBA3KY K
cepeiHHe, OHa CHOBA THHET XPYCTaJHK ¢ GOKOB, OH CTAHOBHTCHA
TOHbILE, MUOLIE H YEJOBeK ONATb BHAHT Bcé xopowo., Mur paxe
He 3aMeyaeM, KAK ITO NPOMCXOANT, HO H3 rjasa Bcé BpeMs HAVT
COOGLICHHA B MO3F, XOpOUIO JIH BHAHO H KAk Haa0 H3IMEHHTb
ypyeTaiuk. Mo3r naéT COOTBETCTBYIOUIHE CHTHANbLI, MYCKYJAL Xpy-
craanka paGoraloT, u H3oOpaxenne GAHIKUX H Janékux npegme-
TOB OAWHAKOBO OCTAETCH ACHBIM u Xopoumio BumieM. Oxwako,
OLBAICT CJYy4aH, YTO Halle MHBOE YBEJHYHTENLHOE CTeKNo —
ApycTamiK — OKaswelBaeTcA He coBceM o raasy. Buisaer, nampu-
MEp, YTO r1a3 CAHWKOM <«rayGok» — JUIMHEH CMepeiM Hasaj,
IWJIH YTO XpYCTaJHK CJAHLUKOM TOJICT. B sTHx cay4yasx rnaas Xopo-
iuo BHAHT BOJIM3H, HO NJaoXo — Bnaqn (GAH3opyKocTs). YToOw
HCMpaBHTL 3TOT HEJOCTATOK, AOKTOP NponuceiBaeT GJAH3OPYKOMY
UEJIOBEKY OYKH C YMEHBUIHTEJLHBIMH CTEKNAMH, KOTOpble mocepe-
ZMHe ToWblle, a Mo KpaaM Toawe. Ouu ocaaGasior pabory yse-
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AMUHTEJBHOTO XpyCTalHka, W TJas HauHHaeT Jydlle BHASThH BAa-
gu. B APYTHX caydasx XpYCTaJHK OKa3blBaeTcsl CAMIUKOM Nnoc-
KM JAJA8 rAasa, H deloBeK MJoX0 BHAHT BOAHAW  (ZasjLHO3op-
KOCTB), KK 3TO MoYMTH Beerjga Ousaer y crapukos. B stom cay-
yYae toxe 00palAlOTesl K OYKAM, HO cTékna ymxe OepyT ysean-
yHTeabHeie, OHH YCHAHBAWT paloTy XpPYCTaJHKAa, H 3peHHe ONfATh
HCIIparasgercs.

Takum obGpaszoM, raas npescraenser coBoil OYeHL CJAOMKHEINR
annapar ¢ yBeJIHYHTEJAbHbIM CTEKJIOM — XPYCTaJHKOM H 4yBCT-
BHTEJILHBIMH HEpBaMH pas3unix coptoB. B raasy Bcé spems noa-
FOHSETCS COOTBETCTBYIOUIAA TOMUIHHE XPYCTAJHKA, H pacuIHpser-
¢ n cauMaercs 3paqok. Ha sapmeil cTedke BHYTpPH rilasa nody-
yaioTes H300paMeHHs NpeaMeToB, HEPBHLIE OKOHYAHHA HX YYBCT-
BYIOT H NEpelaioT o HHX cBeleHHA Moary. YUrtolbl 3amiUTHTL 1Jias
OT MBI W YAAPOB, €ro 3aKpHIBAKOT MATKHE 3acAOHKH — BEKH,
KOTOPEIE HACTO COYCKAKOTCA W MPOTHPAKOT €ro, CMaynBas HEMHOIO
cnesaMu. PecHnusl 3amuiiaoT rias oT NMBJIH H COPHHOK.

¥xo u raas — rnaeHele «TepemloBbie NOCTHI®» TOJOBHOTO MO3ra,
H oHH ccofwaior emy ofo BCEM, 4YTO AGNAETCHA KPYroM.

SAKJIOMEHHE

bl OKOHYMJIM OMACAHHE CTPOEHHS H MH3IHedeATeNLHOCTH 4e-

noseyeckoro Teaa. He oGo Bcém Mbl ¢MOLAH paccKasaTh B
stoft manesbkofl kuumke. O ToMm, Kak pabortaer ronosHo#i Moa3r,
0 CAOKHelHX NposBJeHHAX HePBHOH JeATENLHOCTH YeloBeka —
TaK HA3LIBAEMBIX AYIUEBHEIX ABJEHHAX, O TOM, NS 4ero cjayxar
ceobLe Wene3sl BHYTpeHHell cekpeuus, W o Ocnesnax desoBeue-
ChOro T&da Hajo npodects B APYrux Kmuxkax. Ho ¢ raasmbiMu
YacTAMH Tena Mel no3Hakomuancb., Mx crpoenne Herpyamo mno-
uaTk. KoHeuno, B Telle OCTaloTCAd €Ul HEKOTOpPbIE HENOHATHLIS
pelH, HO y4EéHLle MPOAOMIKAIOT H3yuaTh HX. To, UTO 6BINO HEH3-
PECTHLIM BYepa, ceroaHs i 3asTpa Oyaer pasragaHo. Hayuan
CTpoeHHe YeJOBeYecKoro Tena, yuénsle o0paiiaioT CBOH 3HAHHA
Ha noaws3y Juogam. OHH BoIeYHBAIOT WX OT Gosesdedl, ucnpas-
JFI0T HEeJOCTATKM HX Tejaa, HanaxupawTt palory saboaeBmHx
OpPraHoB, HHOTJA faxe 3aMeHAlT HerojHele. Tak, Hanpumep, Ha
mecro GeabMa Ha a3y OHH MEpPecaXdHBaloT OT yMeplluero 4eao-
BeKa Kycovek Mpo3pavyHod NNEHKH (pOToBHUBI), H caenod raaz
Hauuxaer Bupgers. Ecanm y GoabHoro Hexsataer KpoBH — Bpayu
eé OepyT, 3aHAMAIOT ¥ APYToro uenoBeka H AoGABAAIOT, CKOABKO
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namgo, NPOH3BOAA MepesiBaHHe KPOBH. Tak BEIIEYHJH MHOTO TH-
£AY paHeHnX Golinos, kotopuie Moriam Obl ymepero or Goabiuof
NOTEPH KPOBH, TAK OHH COAC/H MHOTO MeHUUHH, NOTEpHBLINX NpH
HeyAauyHbX pogax Kpoeb, H MHOrFO OOJEBHBIX, ¥ KOTOPBIX KpOBb
Ouina nenocraTouHo xopowasn. Teneps geNo AOXOAHT YHe 10 To-
ro, YTo Aaxe Cepjlle Yy MHBOTHBIX Hay4YHJHCh 3aMeHATLH Ha Ko-
poTHoe Bpemsi mamuHofi. Yepes Hecko/bKHO JeT 3T0, BO3MOXHO,
Oyner NpuMeHATLCH H HA JIOAAX H MOMOMET COACTH HM X H3HB
NpH TPYAHHX oNepauusx H JeduTb GoJLHOE cepjle.

l'oBops ©0 wWenoBedeckoM Tese, Mbl pacCMaTpHBalH CTpOeHHE
310pOBOro, HopMaJdbHOro TeJa, a Ha camMoM [elie Belb Ha cBeTe
HeMalo BONBHBIX W game ypoaawswelx Juogeil. Teno wenoseka ua-
cTo 3afoJieBaer. ITO 3HAYUT, YTO OHO He BCErja MOMeT 3allH-
THTLCSA OT BpeaHslx MHKpoGoB niam oT Apyrux omacHoctefi. Ho
Aaxe B 3[0pPOBOM Tejle YeloBeKa HMEeIOTCS MHOTHE HeJOCTaTKH.
TaK, OTPOCTOK CJenoii KHIUKH HEe MPUHOCHT HHUKAKOHA NOJbLSLL Ye-
JIOBEKY, a, HaoGopoT, Jerko 3abofleBaeT W TOTAA MOMET OUeHb
NOBPEAHTb. ¥ MYMUYHH HMEIOTCH 3aYaTKH MOJOMHBIX TPYIHBIX e-
JI€3, KOTOPHIE HYMKHHI JKeHUIHHAM OA8 KOpMJeHHA Jerefl. 3TH
3a4aTKH TOME MHOTAa 3a60MeBAOT U TOrAA OT HHX GLIBAET TOMb-
kKo Bpea. Crpoenne rJjas uyacto GuiBaeT HENpaBHJABHOE, 0 JIOAH
OKA3BIBAKOTCH GAH30PYKHMH WAH JadbHO30PKHMH,

HU XOTA pas3IH4HbLIX HeNOCTATKOB B TeN€ MOMHO HaliTH MHO-
I'o, OAHaKO, B OEIHIEM BCe YacTH 4YeJOoBe4YecKOoro TteJga }’ETPDEHBI
Xopowo u paGoTaloT chaxenno. Taxk e xopollo NOCTPOEHO M
ClTaKeHHO PﬂﬁDTﬂET TEJNO HHBOTHHRX 1 []al."It‘l‘.Hﬁ,

B uém ke nprunHa 3TOrO?

VuéHble BHICHHJIN, YTO He BEerja YellOBeK, MHBOTHBIE H pa-
¢renusi OblH TAKHMH, KAKHMH MBI HX BHAMM Tenepb. MHoro muJj-
JIHOHOB JleT Hasaj TenepelliHHX HBOTHBIX H pacTeHHi He GbuIo,
a Te, KoTopble OuiiM, ObLIM YCTpOEHL! MHAYe, XYMe, 4YeM Teneps.
Ho noctenenso, eapa 3aMeTHO KHBOTHLIE M pacTeHHs W3aMeHsd-
nuck. JIeTn M BHYKH MOYTH B TOYHOCTH GbIBAIOT MOXOMH HA poiu-
Tejeil n geqoe, HO Y¥Ke TNpPaBHYKH UYTL-UYTE OTJAHYAOTCA  OT
CBOHX MpajlefoB H YeM Janblue, TeM GoJblie CTAKOBHTCHA pasHH-
ya. Jlanékue NOTOMKH Yepe3 MHOrO MNOKOJEHH yiKe 3aMeTHO
Gosblle pasHATCA OT CBOHX JaBHHX Tnpeakos. OHH  HeCKOJBKO
Jydite yerpoenn!, 4eMm ux npenxn. Uem gaaeme, tem  GoJbille
YBeJHUHBAETCH PasHHUa, H YJAY4YIaeTcs YCTPOHCTBO MHBOTHHX H
pacrennil. Jlanéxkne npeaxn ueJoBeKa Takike ObIJIM COBCEM JpY-
THMH, 4eM TemepellHNuit 4yenoBek, w GoJbIIe MOXOAMAKH Ha HeKOTO-



puix xHBOTHHX. Ho 3a THICAYH H MHJIIHOHE JIET OHH H3MEHAJHCH
peé Ooabiue u Oodblile, NoKa, HAKOHEL, HX MOTOMKH He CTa/lH MO-
XO:H Ha Niofieil, KAKHMH Mbl HX BHAHM Tenepb. YuéHole H3ywian,
0T4ero 3To NPOH3OIJIO I MOYEMY TEJN0 KHBOTHHIX M3 NOKOJEHHS
B MOKOJEHHE IIMEHANOCE M CTAHOBHJAOCHE BeE aywine. [nasnas
NpHYHHa BCETO 3TON0 COCTOMT B TOM, YTO BCSIKOE MHBOTHOE, ¥
KOTOpOro 4To-HHOYAe B Tede yCTpoeHo naoxo, GeicTpee moruGaer.
3anAu ¢ TWIOXHMH HOTAMH W HEJeldH He NpOoMXKuBET, TAK Kak ero
pasopsyT cofakn waM  nofimaer Jguca, A 0 BOoJKe TAK H
FOBOPAT: «BOJKa HOrH KopMmaT». EcnH nioxue HOrH, TO OH HHKa-
KOTO 3eps we mnofmaer H yMmpér ¢ roaoay. Ho worza s poay
STHX 3pepeil MoABJAAETCH NOTOMCTBO, ¥ KOTOPOTO 4TO-MHOO OHIIC
yerpoexo Gonee coBepliedHo, yeM Yy HX Gparthes u poaureneil, To
TAKHE KHBOTHHIE H JKIIBYT OOJGIIe § jeTell ¥ HHX ocTaércd
Gonpuwe. Jletd OGLIKHOBEHHO MOXOXM HA poAMTENEil, NOSTOMY de-
TH TAKHX JRHBOTHBIX TOME NOJBLIE JKHJAH, YeM Apyrue, # ocrab-
Asin Godblue moToMeTBa. TAK MOCTENEHHO Jydlle YCTPOEHHEIX
IHBOTHBIX CTAHOBHJOCH BCE GoJbllle, OHE 3ANHMAIH MECTo Tex,
KoTopbie ObUIH YeTpPoeHbl Xyxe, BeicTphil BOJIK BLINOBHT BCH HO-
OBy H3-00J HOCA Yy HEJIOBKOTO H OCTaBHT ero roaofatsb. YyTkwil
sasu yHAEr OT Bpara M TOMY, XouYellb — He XOYells, MPHASTCA
IiCKaTs APYroro, MeHee WWYyCTpPoro. Xyme YCTpoeHHble BRIMHPAIOT,
H Hepe3 HeCcKOJbKO MOKOJEHHN YKe BCe JKHBOTHHIE CTaHOBATCHA
Jdyullle YCTPOeHHBIMHE.

Tak 3a TeicAuM TBICAY JieT K OLHOMY yJyulleRHio npuGaBiser-
cq Jpyroe, K GHLICTPEIM HOTaM — Kpelikue 3y0M, 3aTeMm Kakoe-
HUOYAL el yayulleHHe, H TaK NOHEMHOTY BCe XHBOTHBIE CTAHO-
PATCA TAKHMH, KaK Mbel HX BHANM ceiiyac. To cosepueicTzo Tena
YEJI0BEKE, KOTOpOE Mbl TEfepb BHAHM, MOJYYHIOCH TAKHM Ke My-
TéM. JInwe nocrenenso, B TeueHne MHOMHX COTeH THICAY JeT, ye-
MOBCK CTAHOBWJCH BCE JIYdIIE YCTPOHHBIM, MOKA €ro Telo He
CTanio TakuM, Kak cefiyac, a ero MO3r paspBuicsl Tak CHJLHO, WTO
OH CTaj OTJAHYAaTbCA OT BCeX JKWUBOTHbIX. UesnoBek craa TpyamTs-
C#, TOBOPHTL H AyMate, Tpya, B CBOIO OuYepenb, eulé Godbe H3-
MeHHA ero. Ero pyku craHoBmince Bcé Gosee JOBKHMH, Er0  yM
HAYYHJICA NOHUMATb MHOTOE TaKoe, Yerc ero Mpeikd NOHATH He
mornn, PaGorasn, 4enoBek CTa/l M3rOTORAATE cefe pasHble HHCT-
PYMEHTH HJH OpYAHA — TOMOPEI, KOMb#, MoJoTEH. PaGoras u
FHBSl COBMECTHO, MO O0MEHHBAJHCL OMNBITOM, ¥ HHX TOABJASA-
JHCh HOBHIE CJloBa W MblciH. Tak B TpyAe pasBHBaJIHCL PYKH, a

3aTemM M MO3F, BelpabaTwhiBajuCh Te cnocoOHOCTH, KOTOPHIMH 06-



JAanawT BCC HBIHE MHBYLIHE JIOJH. Yenopex He TOJLKO HOGLIBAET
cefie MHlLY, HO H H3TOTOBJAAET OPYAHA, NPH MOMOUIH KOTOPBIX OH
JAOBHT TeX JKHBOTHBIX, KOTOphle MAYT emy B numy. OH He TOJBKO
cofHpaeT ceMeHa H TJIOALI AHKHX pacTeHHii, HO H BHICEBAeT HX,
ShipaliBaeT ¥ yGupaer ¢ NOMOWLIO H30OPETEHHLIX HM CelbCKO-
xo3aficTBeHHEIX MamwnH W opyanil. Koraa npupoanble maTepHanH,
Bpoae ldepepd, KOCTElT M KOMH MHBOTHBIX, H3 KOTOpLIX YeJIOBEK
Aenan opyAaus TPyAna, OKa3aJiiCh HeJOoCTaTOYHO NPOYMHBIMH, OH
OTKpb cnocof AoGbiBaTh eJeso H ApyrHe HYMHbIE eMy Kpen-
KHe MeTajiisl H3 NpHPOAHHX pyA. On BulBesl HOBble MOpoAbl A0-
MALIHHX XHBOTHBIX H KYJALTYpHbIX pacrennil. O H306pén HOBLie
ﬁHCTpHE CpeacTesa NEpeBHMMEHNA — NapoB0o3, NAapoxol, aBToMO-
Guab, camonéTt u apyrue. Yenosexk Hayuuaca uaieunsatb Ooses-
HH H HCNPABAATL HENOCTATHKH CTPOCHHA CBOEro Tegna.

Tak, Gnaronapa Tpyady, NOCTeNeHHO H3MEHAA CBOIO NpHpoLy,
HeJoBeK cran HEHSHEPHMD Bbillleé H MOUYIECTBEHHEE BCEX XMHBOT-
HEIX MEpa.







