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Hoporue apyssd!

Ha atoT pa3 BaM IpeaCcTOUT MMO3HAKOMHUTBLCA C YAUBHUTEJbHBIM
MUPOM OpraHM3Ma uesjOBeKa. Bamimm myTeBOAMTEJEeM B 3TOM MUDe IIO-
npe)XxHeMy OCTaeTcA yUueOHUK.

Tekcr yueGHUKA pa3feséH Ha rJjaBbl UM naparpadsl. HyxHBIN
pa3zes yueOHHKa Bbl HaHJETEe IO OIJIABJIEHWIO HMJM II0 HAa3BaHUIO
B BepxHeH 4acTH CTPaHUIIHI.

IIpouuTaiiTe HadBaHUWE IrJaBbl, BBOOHBIA TEKCT U HHGOPMAIHUIO O
TOM, 4YTO Bbl y3HaeTe M UYeMy HayduTeChb. ITO IIOMOJXKeT BaM
NOHATH, HA KaAKOH MaTepuaJ HYXXHO 00paTUTh 0ocoboe BHUMAaHUe.
Ilepen kaxkabiM naparpaom moMmelleHbl BOOPOCHI, MpeaJaramiiue
BaM BCIOOMHHUTbL HU3YYEHHBINI paHee MaTepHaJj, YTO INO3BOJIUT
Jyullle MOHATH U YCBOUTh HOBBIM.

BHuMaTeJbHO pacCMOTPHUTE U U3YUUTE UJJIIOCTPAIlUU, IPOUHUTANTE
ONOANUCH K HUM — 3TO NOMOJXKET BaM JIyUIlle ITOHATH COJeprKaHue
TeKcCTa.

OTBeThTe Ha BOIPOCHI B KOHIle naparpaga. OHU 0603HaUeHHI

3HAYKOM . BHaukoM (@ o6O3HauUeHBI 3aJaHUA.

TepMUHBI, KOTODble HYXXHO 3allOMHUTHL, HaledaTaHbl KMPHBIM
mpucdTomM, a Te, HA KOTOpPble HEOOXOZMMO OOpaTUTh 0coGoe
BHUMAaHUE, — HAKJOHHbIM WpUGmoM.

B xoHIle kaxkgoro naparpaga orMedeHbl 3HAUKOM U BhblfeJie-
HbI IIPDU(TOM HOBBle OJIA Bac NOHATUA. X HY)KHO 3aIIOMHUTH U
yMeTb OO0BbACHUTD.

Bonpocsl NOBBINIEHHOI CJIOXKHOCTHU, IIPDUBEJEHHBIE B DPYyOpUKe

, JOJI)KHBI HAy4YUTh Bac aHAJU3UPOBATh U3yUeH-
HBII MaTepuaJl.

Heo6xoauMbIM yCJI0BHEM VCOEHIHOTO OBJaJeHUSA 3HAHUAMU
ABJIseTCA BbINOJIHEHUE JabopaTOpHbIX pabor. B yueOHUKe OHU

OTMEeUYeHbl 3HAYKOM @ .

Ha uBerHOoM (OHe nmpuBenE€H AONOJHUTEJIbHBINA MaTepuaa OJasa
yray0JIEHHOTO U3yUYeHUs.
B KoHIIe yueOHHMKa NMOMELIEH yKal3aTeJlb TEPMUHOB.

JKesnaem BaM ycnexoB B yuébe M HOBBIX OTKPBITUNA B MHTEPECHOM U
pPasHoOOOpa3HOM MHDPe >XKUBOI IPUPOILI!

Asmopul

‘



Ilone3HbIe COBETHI

1. ToroBbTecy K pabore. IIpoaymeiBaiiTe, UYTO BaM MOXKeT
NOHAJOO0UThCA, KPpOMe yUyeOHUKA.

2. Yurasa maparpad, o6patTuTe BHMUMAaHHE Ha KJIOUEBble NMOHATHUA U
CBeJIeHUs, BbIJEJEeHHLIE B TEKCTe.

3. IlomymaiiTe, KaK MOKHO CBs3aTh MaTepuasJ mnaparpaga c
OKpYJKalollleil KU3HbIO M BAIIUM JIMUHBIM OIIBITOM.

4. Yuurech paboTaTh CAMOCTOATEJNbHO, HAUNHAA C MMOCTAHOBKU IIeJIU
¥ IJIAHUPOBAHUS MO IlIaraM.

5. KoHCyJIbTUDYHATECh V YUUTEJS, €CJU MNOABJISIOTCSA 3aTPYIAHEHUS.
O6cyrxkgaiiTe npo6GJeMbl ¢ POOUTEJIAMU U TOBApPHUILIAMH.

6. IesaiiTe cOoOCTBEHHBIM KOHCIIEKT naparpada Ha Oymare WJM Ha
KOMIIbIOTEDE B BHJEe TEKCTa HJM KpacuBO cxembl. KOHCIEKT mOJI)KeH
coleprkKaTh IJIABHYI HOIel0, HOBble TEePMUHBI, OCHOBHBIE MLICJIU U
BBIBOJ BI.

7. Wmure OOMOJIHUTEJNbHBIA MaTepuaJl, HOJIb3YSACh OUOJHOTEKOM
wiIn pecypcamu HMHTepHera.

8. IloMHHTE, UYTO MHOroe 3aBHCHUT OT Balller0 JKeJaHuA U
HacCTOWUYUBOCTH.

9. B cBoeir pabGore wucnoabsyite argac C. B. DBapat6anoBa
«Bbuonorus. YemaoBexk» (M.: IIpocBeurenue, 2007). OH o603HaueH
saauxom IEN.



Mbl XWBEM B MMpe, B KOTOPOM
nogn ropasno bHosnblie 3HalT o
BHYTPEHHEM YCTPOMCTBE aBTOMO-
ouna nnu KomnbloTepa, 4Yem o
TOM, YTO MPOUCXOLAUT BHYTPU KX
CoDCTBEHHOro opraHM3ma. JTa
KHMra Mo3HakKOMWT Bac C BHYT-
PEHHUM CTPOeHWEM N DYHKUMA-
MW pa3fNnyHbIX YacTen Tena Ye-
noseka. (OHa nMNoOMOXeT BaM
y3HaTb CODCTBEHHbIN OPraHM3M.

Bbl Y3HAETE

~ O 3Ha4YeHUW 3HaHUK O YenosBeke ANA COX-
paHeHusa 3400P0BbA,;

— O Haykax, 3aHuUMatoWnxcs nlyyveHmnem 4ye-
nioBeka, n ux Meroaax,

— O MeCTe u ponun 4esnoBeka B CUCTEME Op-
raHUYeCKoro Mupa,

— O NPOUCXOXAEeHUN HenoBeka U OCHOBHbIX
3Tanax ero ssonounun.

Bbl HAYHMUTECD

— XapakTepu3oBaTb YenoBeka Kak buonoru-
yeckun Bua;

— pacno3HaBaTb OCHOBHbIE Packl YenoBeka.



3HaueHMe 3HAHUM O uyejoBeke. [[isa
TOT'0 UYTOOBI HOPOXKUTh JOJIYI0 U

1. Kakve buonorudeckie Haykv Bbl CYACTJIMBYIO XU3Hb, YEJOBEKY HYK-
3HaeTe? Y10 OHW m3y4aloT? HO OYeHb XOpOIIO 3HATh CTPOeHHUe
2. Kakoe 3Ha4eHuwe fna 4enoseka CBO€ro opraHu3Ma U TO, KakK OH pa-
“MeloT Bronoruyeckme Haykim? Goraer. IlHaue CBOMMHU HeNPOAYMaH-

HBIMM JeHCTBUAMH JIOIX OYyAYT
BOJIbHO WJIX HEBOJIbBHO IDUYHUHATH
BpeJ CcBoeMy 3J0POBbIO, U Jaxe
’ku3Hu. Hampumep, Korga eugé He
3HAJMU, YTO KPOBb y JIOJed moApasaesigeTcd Ha HECKOJIbKO IDpyIm, eé
nepejinBaHVe OYeHb YACTO NPUBOJLUJIO UYeJIOBEKa BMECTO BhI3JLOPOBJIEHUSA
K ObicTpOIi rubesu. Temepb-TO U3BECTHO, KAKOMY 4YeJIOBEKY KDOBbL Ka-
KOl IpYIIbI MOXXHO IIepeJiuBaTh, HO, OJII TOTO UTOOBI IIOJIYYUTH 3THU
3HAHUA, YUYEHBIM NOTPeGOBAJIUCH CTOJIETUS.

Yesi0BeuecTBO IIOCTOSIHHO pa3pabaThbiBaeT HOBBIE CIIOCOOBI GOPBLOBI C
HeJqyramu JiloJeil ¥ Jake co ctapocThbilo. Bengp emié B Hauyasie XX B. Ty-
OepKyJ€3 JErkux (4axoTka) ObLI CMepTeJIbHBIM 3abojJeBaHUEM, a Celi-
yac aTo THAXKEJOoe 3aboJsieBaHUe BIIOJHE u3Jjeuumo. CpegHAA MPOTOJIIKU-
TeJBbHOCTL *KHU3HU B 310Xy Boa3pokaeHusa He mpeBbimiajga 40 jer, a B
HaCToOsilllee BpeMsA B Pa3BUTHIX CTpPaHax oHa gocrturaer 70 Jjer u GoJiee.
Ho maJsio ToNbKO IPOAJIUTE CPOK KU3HU. XoUeTcsa OO IJIyGOKOM crapoc-
TH UYyBCTBOBAThb cebA 3J0POBBIM M aKTHUBHBLIM, II0O3TOMY 4YeJIOBEUECTBO
IIOCTOSTHHO CTPEMHTCS K NOBBIHIEHUIO KadyecTBa JKH3HU. BoT mouemy
YVUéHble Da3HbIX CIEeIUaJbHOCTEH H3ydyalT CTPOEHHE U [IeATeJbHOCThb
yeJIOBEYEeCKOI'0 OpPraHu3Ma, a TaK)Ke CTPeMATCA IIOHATh, KaKoe BJIUA-
HUe Ha 3J0pPOBbe U KU3Hb UeJIOBEKa OKa3blBaeT OKPYJKawllas ero cpe-
za.

Ycnexu B 3TOM OueHb HEJIETKOM, HO HY KHOM JeJie JOCTUTHYThI 0OJIb-
mre. OQHAKO MOYKHO C YBEePEHHOCTBIO CKa3aThb, UTO OYEHb MHOIOe O ce-
0e MbI He 3HaeM UJM 3HaeM IIOBePXHOCTHO. Ho OCHOBBI 3HAHUN O CBOEM
oprasHu3Me cJjejyeT YCBOUTH BCEM U Ka’XAOMY. ITO HEOOXOIUMO AJIS Be-
IeHUs 300pOBOTo oOpada »KU3HU U AJIA TOro, 4TOoObl 3HATh, KaK COXpa-
HUTb CBOE 3J0pPOBbe B HEOJArONpUATHBIX YCJIOBUAX.

Hayku o uyenoBeke. Hayku, mayualoiiue yeJyioBeKa, TECHO B3aUMO-
cBaA3aHbl. AHaToMHuA (OT rped. aHamome — pacceueHue) yejioBeKa —
HayKa O CTPOEHHHN OpPraHM3Ma ueJIOBeKa, a TaK)Xe ero OTIeJIbHbIX CHC-
TeM U OPraHoOB.

®dusunosorusa (0T rpeud. guauc — NPUPOJA U J1020C — YUEHUE) YeJio-
BeKa — HayKa, u3dyuamwllas NPOoLecchl KU3HeJesATeJbHOCTH KaK BCEro
opraHu3dma, Tak ¥ OTJEeJbHBIX €ro CUCTEM U OPraHOB.

3. MoryT N1 Ha3BaHHble BaMU Hay-
KW M3yyaTb YenoBeka 1 nodvemy?
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Ilcuxosorus (OT rped. ncuxe — AyIIa U J1020C) — HayKa, U3ydalo-
mjas AYIIEeBHYIO JeATeJbHOCTb ueJiIoOBeKa, UJIM ero ncuxuky. K Hei ot-
HOCHUTCSA TO, KaK Mbl YYBCTBYEeM OKPYJKAIOIIUA HAC MUP, KAK MBI Iy-
MaeM, KaK 3alloMHHaeM, HAllN NMepe)XWBaHUs, a TaKyXe MHIWBUAYAaJIb-
Hble OCOOEHHOCTH KaXJoro ueJjoBekKa (4UepThl ero xapakrepa,
KU3HEeHHble MHTEpechl U T. 1.).

Bce nepeuuncyeHHble HayKH UCTOPUUYECKU pPa3BUBAJIUCh BMeCTe U AB-
JIAIOTCA OCHOBOM MEIUIMHBI (OT JIaT. MeduKkyc — JiedeOHBINA) — obJac-
TU HayKW U NMPAKTUYECKOH AesATeJbHOCTH ueJIOBeKa, HanpaBJEeHHON Ha
COXpaHeHHUe U YKpelJeHUue ero 3J0POBbs, NIPeAyIIPe)XKIeHNe U JeueHUe
0oJIe3HET].

OCHOBOIi COBpeMeHHOH Npo(dUuJIaKTUUECKOH MeIUIIUHBI SABJISAETCA I'U-
rueHa (OT rped. 2uzueHoc — 3J40POBbe) — HayKa, U3yydalolllas BJIUSA-
HHe Ha 3I0pPOBbe UeJIOBEeKa YCJOBUM KHU3HU U TPyla U pa3pabaThIBalo-
masa Mepbl NpodUJIAKTHUKU 3aboJieBaHui. Tak, yCJIOBUA KHU3HU M Da-
6oTel mio€épa, BOoOOJa3a, yUUTeJsdA, TAHKHCTA, BeTepuHapa, He(QTAHU-
Ka, 0aHKHpa, MY3bIKAHTA pPa3JINYalTCs TaK CUJbHO, UTO U TpPeOOBAHUA
K paboTe pa3JMYHbIX CHCTEM U OPTaHOB TPYAHO CpaBHUBATh. 3ajaua
TUTHeHbl — COXPAHUTHb BBLICOKYIO TPYAOCHOCOOHOCTh U 340POBbE UeJIo-
BEKa B caMbIX Pa3JIMUHBIX YCJOBHUAX U CUTyallUAX, B KOTOPBLIX OH JOJI-
KeH KUThb U paboTarThk.

MeTtoapl M3yyeHUs opraHu3ma uyejoBeka. Hapsany c TpaaWIITMOHHBI-
MM MeTOJaMM U3yUYeHUSA aHAaTOMHUUYECKOIo CTPOEHHSA OopraHu3Ma uesioBe-
Ka, CBSA3aHHBIMU C HCIIOJIb30BAHHEM XHPYPrUUYeCKUX HHCTPYMEHTOB U
MUKPOCKOIMUUYECKOH TEeXHUKHU, CEerOAHS IPUMEHSAIOT TaKdXKe DeHIMZeHO-
2paguio ¥ KOMNbIOMEPHYIO MOoMoZpaduio.

OcHOBHBIE METOAbl (PU3UOJOTHU — HaAOJJIOJEHHEe U JKCIIEPUMEHT.
B nocinenHee BpeMs He MeHblllee 3HaueHHE HMeeT MeTOJ MOdeJquposa-
HUsi — HCKYCCTBEHHOTrO BOCIIPOM3BeJEeHHUS IIPOILIeCCOB C IIOMOIIBIO pas-
JUYHBIX TEXHUYECKUX CPEACTB HJIH KOMIIbIOTEpHOH TexHUKH. CoBpe-
MeHHble meJaemempuyeckue (OT rped. meJje — JajleKO) METOJbl I103BO-
JAIT u3ydyaTh (PYHKIUM OpPraHu3Ma HWJU ero OTAeJIbHBIX OpraHoB Ha
paccToAHUM, HanpuMmep paboTy ceppalia uaum abixaHue. OOHU HCCJENO-
BaHUA OCHOBaHbI Ha JOCTHI)KEHUAX COBDEMEHHOII 3JIEKTPOHUKHU (YyJabm-
passykogvle uccaedosarnus, uau Y3M), Apyrue — Ha perucrpanuu
3JIEKTPUUECKUX ABJEHUI B cepjlle (3JeKTpokapauorpadpusa, uau IKI)
wiu B Moare (anexkmpoanyepanozpadusa, nan I33AT).

Kak Mbl Buamm, ¢ pa3BUTHEM HAayKH U TeXHUKHU BCE 0OJIbIllee 3Hauye-
HUe IIPUOOPETAT METOAbl, MO3BOJIAKIINEe U3ydaTh OPraHU3M dYeJiOoBeKa
OpU ero YXU3HU, CIIOCOOCTBYS TE€M CAMbIM COXPaHEHHIO UJIK BOCCTAHOB-
JIEHUIO ero 3A0POBbsA, IIPOAJIEHUIO CPeJHEell NPOJOIKUTEJbHOCTH YKU3HU.

IIpuMmeHeHUe 3TUX METOAOB II03BOJIAET He TOJILKO AeTaJbHO HCCJIe-
JIO0BaTh CTPOEHHEe BHYTPEHHUX OPraHoB, HO M OOHAPYXUTb HapyHLIeHUA
B ux pabore.
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Haykn o 4denoseke n vx mMeToabl

U3 ucTopuM pa3BUTHUA HAYK O 4YejiOBeKe. Y CTPOHCTBO CBOEro opra-
HH3Ma BCerja HHTepecoBaJo Jiiogei. Eie B riay0boKoil APEeBHOCTHU II0-
SABUJINCHL TPAKTaThl, B KOTODPBLIX OMNMCLIBAJIOCH CTPOEHUNE YeJIOBeYeCKO-
ro resa. Ho moaxoanl K M3YUYEHHUIO CTPOEHUS UeJIOBEKa Y Pa3JIMUHBIX
HapoJOB ObLJIM He OAMHAKOBBIMHU. Hampumep, ApeBHUE MHAYCHI IIpen-
CTaBJIAJHN TeJIO YeJioBeKa cocTosAlnuM u3 7 o6oaodek, 300 Kocreii,
107 cycraBoB, 3 »xkuakocreir, 400 cocygoB, 900 cBsa3ok, 90 »xuiua, 9

lmnnokpat

OpPraHoB. A TJIaBHBIM *KH3HEHHBIM IIEHTPOM OHU
cuutasu nynok. CoBceM Mmo-ApPyroMy OMHUCLIBAJIA
YyeJIOBEUECKHUII OpPraHUu3M KHUTaMIlbl, BLIITYCTHUB-
1Iie B CBET CaMble epBble KHUTY II0 aHATOMUH,
¢usuosornu U mMenuilnHe. B UX mMoOHMMaHUU Te-
JIO 4YeJIOBEeKa ABJIAETCA «CEMbEIi», B KOTOPOIM
LEeHTP "KU3HU — CepAlle, meueHb — MaTh Cepj-
1ma, 'KeJIyIOK M CeJle3éHKa — JneTu cepaua. Hy-
1Ia 4YeJOBeKa KUBET B MeUYEeHU U B HEH JKe POXK-
JaloTCsA HOBBLIE HAEeH. A BOT MYJKeCTBO, Xpab-
POCTBH MOCEJUJHCH B KEeJYHOM IIy3BIDE.
Boapminx ycmexoB JOCTUIJIX B IIOHUMAaHUU
YCTPOICTBa YeJIOBEUYECKOI'0 OpraHu3Ma JgpeBHUe
rpeku. BeJMKUM y4YEHLIM M BpayoM JAPEBHOCTHU
6b11 rpek I'mmmokpar (ok. 460 — oxk. 370

no H. 3.). OH co3xaJ ydyeHHe O UEThIPEX BO3MOYKHBIX THUIIaX TeJIOCJIO-
JKeHUd U TeMmepameHTa dejoBeka. Cofpajs B CBOUX TPyJaX UMeBIIU-
ecsi K TOMY BPeMeHHU 3HAHUS O CTPOEHUU OpraHu3Ma 4deJioBeKa. ['mm-

Knasouwn aneH

IMOKpaT mucajl O TOM, UTO JIEYUTh HAJA0 He 60-
Je3Hb, a OOJILHOTO 4YeJIOBeKa W NOpU JIeYeHUU
Bpau He MMeeT IIpaBa HaHECTH BpeJ 30DPOBBIO
CBOoero maljueHra. Beab HemapoM B HalIW [OHU
BCe€ BLINYCKHUKHW MEAUIIMHCKUX HHCTUTYTOB
TOP)KECTBEHHO AAalOT KJIATBY ['Mnmokpara.
YueHuKoM u mocJienoBaTesieM I'mnmokpara
cuuTaJl cebAa BeJUKHUIT pUMCKHI Bpau KmaBmmii
l'anen (ox. 130 — ok. 200), MHOro JeT JieUUB-
IV paHeHBLIX IJaJUaTOPOB U IIOTOMY IIpe-
KpaCHO pa3bupaBUINIICA B CTPOEHUU OpraHU3Ma
yesioBeKa. OH HamucaJl 83 Tpyjzaa 0 aHATOMUU
U MeJUIlHE, U 3TH KHUT'U B TeUeHUe MOUTH II0-
JyTOpa TBHICAY JIeT ObLJIX ABTOPUTETHLIM HCTOY-
HUKOM 3HaHUN AJsa Bpadeil, aHATOMOB U ¢u-
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310JIOTOB. 'ajleH cTaJl OCHOBATeJeM COBPEMEH-
HOM (hapMaKoOJIOTMH — HAYKH O JIeKapCTBaxX.
Bequkum y4yeéHBIM U BpadyoM apabCKoOro Mu-
pa 6611 A6y Aau n6u1 Cuna (980—1037), uiwy,
KakK ero HaswmiBajau B EBpome, ABuueHHa. Ero
TpyAbl IO MeAUIIMHE, (papMakKoJoOruu u (pusu-
0JIOTMH ObLJIM HACTOJIBHOM KHHIOH BCEX €BpPO-
NelCKUX Bpadyeill B TeUYeHUEe MHOI'UX CTOJIeTHH.
ITlepBuIM (PU3HOJIOTOM CIIPABEAJIHUBO CUUTAIOT
aHraIn4yaHuHa Yuabsama I'apBes, KOTOpbIA [Jo0-
KasaJ, YTO KPOBb B OpPraHU3Me ABUXKETCHA IO
ABYM 3aMKHYTBIM KpyraM, a I[eHTPOM KPOBO-
obpallleHUusA ABJAETCA CepAalle. ABby Ann nbH CuHa
B pa3BuTHe HayK O UeJIOBEKe 3HAaUUTEJbHbIHN
BKJaJ BHECJIM OTeUYeCTBeHHLbIe yUYéHble. Brigaromuiica Bpauy Huko-
adau UBanoBuu IInporoB BHEC OrPOMHBIM BKJIAJ B Pa3BUTHE XUPYP-
r'u¥y, OCHOBBIBallleica Ha aHaToMuu. OH BIepBBLIE MPUMEHUJ 3(UP
IJIS HapKo3a, a WoA U CIUPT — JMAJA IPeAyIpe)XIeHUS HarHOeHUs
paH, HCIIOJIb30BaJl THMICOBYIO MOBA3KY mpu mepejomax. OTiom pyc-
cKoil ¢usuosoruu mo mpasy cuutaroT HBana Mwuxamnmosuua Ceue-
HoBa. OH ABJIAETCA CO3JaTeJIeM eCTECTBEHHO-HayYHOI'0 HalpaBJIEHUSA
B (U3UOJIOTUU M aBTOPOM pPaGoThl «PedJieKChl I'OJIOBHOI'O MO3ras.

MoveMy 4enoBeky HEODBXOAMMO M3y4aTb

camoro ceba? AHaTtomus

Kakve Hayku O 4enoseke Bbl 3HaeTe? YTO OHW W3y- n gusnonorus

4atoT? yesioBeka.

Kak, no BalieMy MHEHWIO, Ha3blBaeTCA NPUMEHeHne lNcuxonorus.

FUrMEHNYECKUX 3HAHWUM Ha NpakTuke? MeaguuyunHa.

Ha3oBWTe 1N OxapakTepum3ymTe M3BeCTHble BaM MeTo- rwrnera.
3[0poBsbe.

Obl N3y4eHMa OpraHmn3iMa 4Henoseka.

Ilouemy 3m0poBbe uUesoOBeKa (mo ompenaeseHuio Bce-
MUPHOM oOpraHu3anuu 3JPaBOOXPaHEHUA) HE TOJBbKO
00beKTHUBHOE (peaJjibHOE) COCTOSAHUE, HO U CYO'BbEeKTUB-
Hoe (JIMYHOEe) YYBCTBO IIOJHOTO (PU3UUYECKOro, IICUXU-
YeCKOro U coliaJibHOro komdopra?



YenaoBeKk KaKk OMOJOrMYECKMH BHI.
3aHUMasACh HAYKOM, YeJIOBEK II0CTO-

1. Kak Ha3sbiBaeTcs Hayka, un3y4aio- AHHO ObITAJICA OIIPEeleJUTh CBOE
waf CUCTEMY  OpPraHUYeCcKoro MEeCTO B CUCTEMe OPraHU4YeCcKOIr'o MU-
Munpa? pa. H3ob6peTeHne CBETOBOI'O MHUKPO-

2. Kakne cucteMaTudeckme kaTero- CKOlla ¥ HCIOJb30BaHHE €ro mAJd
pUM BaM W3BECTHbI? U3y4yeHUs UesiIOBeKa IIO3BOJIMJIU CJe-

3. C KEM W3 W3BECTHbIX BaM XW- JIATh BHIBOT, 107 Lo, "0 €T opra~
BOTHbIX 4efIoBEK WMeeT Haw- paand, 'mep ohe SEme N GPRaETTeRiR
Bonbliee cxoacTBo? B 4ém OHO pacTeHu#, rpuboB M IKHBOTHBIX,
nposinAeTcs? COCTOUT U3 MHOYXKecTBa KJIeTOK. Mx

CXOJCTBO IO XUMHYECKOMY COCTaBY,

CTPOEHUIO U IIpolleccaM >KUu3Henaed-
TEJIbHOCTU C KJEeTKaMHU >XHUBOTHBIX ITO3BOJIMJIO YTBEDPXKAATb, UTO UeJO-
BEeKa cJelyeT OTHECTU K 1[aPCTBY *KUBOTHBIX.

H3yueHue cxoacTBa W pa3J/IMUUil yeJioBeKa C APYTMMH >XHUBOTHBIMU
IMO3BOJIMJIO YCTAHOBUTDL, YTO OH MPUHAJJIEXKUT K ILapcTBY JHusomHuvie,
tuny Xopdosvle, Kiaaccy Maexkonumawujue, orpany Ilpumameut, ce-
meiicTBy I'omuHudovl, pony Yenosex u Buay UYesoBeK pa3yMHBIH
(Homo sapiens).

CxoacTBO CTPOEHHUSA 4YeJIOBeKa U KMBOTHBIX. OGUINI MJaH CTPOEHUSA
opraHu3Ma uYeJIOBEKa COOTBETCTBYET IIJIaHY CTPOEHUS BCEX IO3BOHOU-
HbIX KUBOTHBIX. OMOpo#l Teja CIAYy>XUT BHYTPEHHUN CKeJeT — I03BO-
HOYHLIN CTO0JI6, K KOTOPOMY MPHCOEAUHSAIOTCSA UYepPem W KOCTU IIOSICOB
KOoHeyHocTei. IleHTpasibHass HepPBHAs CHCTEMa COCTOUT U3 CIIMHHOIO U
TOJIOBHOTO MO3ra. ¥ MMO3BOHOUYHBIX XKUBOTHBIX 3aMKHyTass KPOBEHOCHasd
cucreMa, COCTodAlllasg U3 CepAlia, apTepuil, KanuJjaAapoB U BeH. TeJo
MMOKPBITO KOXKel, COCTOfAlleii U3 MHOTHUX CJIOEB KJIETOK.

s deJoBeKa KaK IIPEACTABUTENS MJEKONMHUTAIOIINX XapaKTEePHBbI
clenyiolllye MPU3HAKHU: KOXKa MHOKPBITA BOJIOCAMU; MMEETCA UYeThIPEX-
KaMepHoe cepjAlie, CHaO»kalolllee TKaHU apTepHaJIbHON KPOBBIO, KOTO-
pas He CMeIINBaeTCs C BEHO3HOH; JIETKME HMEIOT ajbBeOoJAPHOE CTPO-
eHUe, YTO CHJIbHO yBeJINYUBAeT AbIXaTeJbHYI0O MOBEPXHOCTb U oGecIie-
YpuBaeT YCUJEHHbIN ra3000MeH.

XapaKTepHada OuoJIoOrHuecKas yepTa OOJBIIMHCTBA MJIEKOIIUTAO-
X — KHUBODPOXKJAEeHUWe. 3aPOAbII MPAaKTUYECKH BCEX MJIEKOIIHUTAIOLINX
CBA3aH C MaTEePUHCKHUM OPraHM3MOM [PH IIOMOIIY IIJIALleHTbI, a HOBO-
POXXIEHHBIN NETEHBIII ITUTAeTCA MOJOKOM MaTepU U3 MOJIOYHBLIX YKeJE3.

BoOJBbIIMHCTBO MJEKOMHUTAMOLINX HNMEIT MOJOYHbIe U MOCTOAHHBIE
3y0bl, Mpope3bIBalolIMecs B ONpeleéHHOM ITOpAJAKe U B OIpeleséHHbIe
CpOoKH. B IleHTpaJIbHOM HEPBHOM CHUCTEME MJIEKONHTAIOIINX 3HAYUTEJIb-



o LY EN @ P WG PR L
BBELAEHUE

HOIO pa3BUTHUA AOCTUraeT IOJIOBHOM MO3I, OCOGEHHO €ero BBICHINI
el — Kopa 00JbIINX IOJIyLIapHH.

Kak u y BCex mpuMaTOB, BepXHsA ryba y 4dejoBeKa He Ipupacraer
K JécHaMm. MmMeroTcs IIEKHM — IIPHUCIOCOOJIEHUS IJIT COCAHUSA MOJOKA.
HocoBble oTBepCcTHS OKpYIJible. ¥ 4YeJloBeKa M Y3KOHOCHIX 00e3bAH
cxonHasi 3y0Has CHCTeMa: KODEeHHbIe 3yObl MMEIOT HINDOKHE KODOHKH,
CHabXEHHbIe HECKOJIbKUMU OyropKaMu.

XBaTaTeJibHble KOHEYHOCTH IIPUMATOB 00J1aJal0T GOJIBIION HOIABUK-
HOCTBIO, IPUYEM OOJBIION MMaJjel NPOTHUBOIIOCTABJIEH OCTaJbHLIM. Ha-
Ju4yye HOI'Tel, a He KOrTell — xapaKTepHas OCOOEHHOCTb CTPOEHUSA KO-
HeYHOCTel mpeacCTaBUTeJeil OTpAJa IPUMAaTOB. ¥ 4YeJIOBEeKa, KaK U y
BCeX MPUMAaTOB, I'Ja3HUIbI OOpallleHbl BIEepE], 3peHue 00bEMHOEe
LIBETHOE.

OTanuusa 4yesioBeKa OT KUBOTHBIX. [lepexoa mpeakoB uYesloOBEKa K
ONPAMOXOXAEHUIO O0YCJ0BUJI DAL U3MEHEHUil B ero CkKeJjeTre, MbIUIIAX,
PacCIoJIOKeHUW BHYTPEHHHX opraHos (puc. 1).

Mogsr uesioBeKa, 10 CPaBHEHUIO C -PyTrUMHU IpUMaTaMH, MMeeT 60.1B-
HIYI0 MacCy OTHOCUTEJILHO OO0Ileii Maccm Tesa. Mo3rosoil oraes depena
yeJloBeKAa rpeodsajaeT Haj JUIEBbIM. MKHAA YeJIOCTh YeJoBeKa IOJ-
KOBOOOpa3Has, ¢ BBICTYNAIOILIUM IOAOG0POAKOM, YTO CBA3aHO C pedeBOI
IesTeJIbHOCThI0O U Pa3BUTHEM MYCKYJaTyDPhl A3bIKa. II03BOHOYHLIH
CT0JI0 YeJIOBEKA MMeeT YeThbIpe XapaKTEePHBLIX M3rubda. Y >KUBOTHBIX Ta-
KUX U3ruboB HeT. M3rubbl Cay’KaT AJA COXPaHEHUs 4YeJIOBEKOM pPaBHO-
BeCUs IDU NPAMOXOXKAEHUHU, a TaKxKe [JIsd CMATYeHUS TOJYKOB IpU
xoabbe, Oere, mMpLIXKKaX.

MNpamMoxoxaeHne 1 n3rnbol NO3BOHOYHNKE

KucTtb

LLnmnaH3e Yenosek

Puc. 1. OcobeHHOCTN Tena 4Yenoseka



Buonornyeckas npupoda Yenoseka. Pacbi yenoseka

MyckyJaaTypa HUXKHUX KOHEUHOCTEH 4YeJIOBEKa B CBA3U C IPAMOXOMK-
JeHueM cTaJia 0oJiee MOIIIHOII, a €€ KOCTHasi OCHoBa — 0oJiee MaCCHB-
Hoit. Horu yesioBeka AJINHHeEe, YeM DYKHU, KOTOPbIe HEe NJOCTUTalOT B BbI-
TAHYTOM IIOJIOKEHUM KoJieH. Horm 3akaHUYMBaAIlOTCA CTOmoil B ¢dopme
cBoma. Karxaplii maJiell Ha pPyKe deJloBeKa 006JlalaeT 3HAUUTEJNbHO 0O0Jb-
el MOABUXXHOCTBIO, YEM Yy O0E€3bsIH.

Pacsl. FicTopuyeCcKH CJIOKUBILIMECSA TI'DYNILI JIOAEH, pasjnuyaroliue-
Ccsd HEKOTODPBIMU (pU3UUYEeCKUMU (UepThl JIUIA, LIIBET KOXKHU, IJja3, BOJIOC,
¢dopma BoJsoC U Ap.) U HPU3NOJOTUUYECKUMU NPU3HaKaMU, Ha3bIBalOT pa-
camu. [nsa KaJOoW pacbl XapaKTepPHO €IUHCTBO HPOUCXOKAEHUS U
¢opMUpOBaHUSA Ha ONpeNeJIEHHONM TeppuTopuu. B COBpeMEeHHOM YeJo-
BedeCTBe BbIJEJIAIOT TPU OCHOBHBIE paChl: €BPONEOMIHYyI0 (egpaluilc-
KY0), MOHTOJOMUIHYK (a3uamcKo-amepuKancKyrn) U 3KBATOPHAJBHYIO
(aécmpano-nezpoudnyw) (puc. 2). Mexxay TpeMs OCHOBHBIMH TI'DYyIINA-
MH pacC CylLIeCTBYIOT IepexoaHble pacbl. MHorga aBCTpPaJIOUJOB U
HerpoOuJO0B BBIJEJAIT B OTHeJIbHbIE PaCHI.

1 omucaHWA pachl BBIAEJNSIOT NPU3HAKU, HauboJiee XapaKTepHbIe
OAJs OOJIBIIMHCTBA BXOJALIUX B Heé HMHAUBUAYYMOB. HO MOCKOJBKY B
nmpegesiaxXx KajKJOM pachbl UMeeTCA OTPOMHOe pa3HooOpa3ue HacJeICTBEH-
HBIX ITPU3HAKOB, TO ITPAaKTUYEeCKU HEBO3MOXXHO HaWTWU IIpeICTaBUTEJIA,
obJajarollero BCeMH IIpU3HaKaMH, MPUCYLIMMHU Dace.

PacoBble 0COGEHHOCTH HACJIEACTBEHHLI, HO B HACTOSfAIEee BpPeMs OHU
He VMMeIOT CYIIeCTBEHHOI'0 3HAaYeHUsA Jis >KU3HeIeATeJbHOCTU 4YeJloBe-
Ka. [lo-BuguMoMy, B JaJIEKOM HOPOLIJIOM DaCoOBble MPU3HAKH OBLJIU IIO-
Je3Hbl OJis1 UX obJajaTeseii: TEMHas KOXKa HErPOUJIOB U KypuaBble€ BO-
JOChI, Co3Jaloll[ie BOKPYTI TOJIOBbI BO3AYIIHBIN CJIOH, NpefoXpaHAaJIUd
opraHu3M OT meperpeBa. ©opma JHUIEeBOTO CKeJieTa MOHT'OJOUJOB C 06O-
Jee OOHIMPHOM HOCOBOI MOJIOCTHIO, BO3MOXKHO, CIIOCOOCTBYET OOOTPEBY
XO0JIOZHOTO BO34yXa Iepel TeM, KaK OH IomajzaeT B Jérkue. Ilo
YMCTBEHHBIM CIIOCOOHOCTSAM (CHOCOOHOCTh K MHO3HAHUIO, TBOPYECTBY,
TPYAY) BCe pacChl OAWHAKOBLI. Pa3yinuus B YPOBHE KYJIbTYPbl CBSA3aHBI
He C OUOJIOTHUYECKUMHU OCOOEHHOCTAMH, a C COIMAJIbHBIMU YyCJIIOBUAMU
pa3BuTHUA 00IlleCcTBa.

EsponeongHas MoHrononaHas OkBaTtopuanbHas

Pacbl yenoseka
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Yuumcsa pacno3HaBaTh XapaKTepHble 4epThbl OCHOBHBIX pac 4eJio-
BeKa. [lyisa Jrogeil eBpOIEOUIHOM pachl XapaKTepPHbI CBeTJIasg KOXKa,
npsiMble WU BOJIHHUCTBIE, CBETJIO-DYChle HJIM TEMHO-DPyChIe BOJIOCHI, Ce-
pble, cepo-3eJIEHbIe, Kape-3eJEHble HJU TOoJiyOble INMPOKO OTKPBITHIE
rjasa, yMepeHHO Da3BUTHIN NMOAOOPOAOK, HEHIMPDOKHUN BbICTYIAIOLIUH
HOC, HETOJICThIe I'y0Obl, XOPOIIO DPa3BUTHIIA BOJIOCAHOII HNOKPOB HAa JIU-
ne y myxkumH. Ceiiuac eBpomeouabl KHUBYT HA BCeX MAaTEPHKAaX, HO
aTa paca chopmupoBasack B EBpone u Ilepenneit Asuu.

MosHrosongsl 00JIaZAIOT KEJITON HJU KEJTO-KOPUYHEBOM KOXKei.
g HUX XapaKTepHbI TEMHbIe >XECTKHE IpPsAMble BOJIOCHI, IIIMPOKOE
VILIOLIEHHOE CKYJIACTOe JIMIIO0, Y3KHe U CJIerKa pacKochble Kapue rJja-
3a CO CKJIAAKOI BepXHEro BeKa BO BHYTPEHHEM YIJIy IJia3a (3MUKaH-
TYyCOM), IJIOCKUIf U JOBOJIBHO IIMPOKUIN HOC, peIKas PaCTUTEJbHOCThb
Ha Julle U TeJje. JTa paca npeobdsazaetr B A3uu, HO B pe3yJbTaTe MUT-
panuu eé nNpeAcTaBUTENH PacCeJIMJINCh IO BCeMY 3€MHOMY ILIapy.

Herpouabl TeMHOKOXKH, OJA HUX XapaKTEPHbl KypuaBble TEMHBLIE
BOJIOCHI, HIMPOKUHA U IJOCKHUHM HOC, Kapue HUJH 4YEPHBIE IJjas3a, peja-
Kas pacTHUTeJIbHOCTb Ha JiHlle U TeJsie. KjaccuuyecKkrne Herpouabl KU-
BYT B 3KBATOPHAJIbHON AdpUKe, HO CXOXKHUII THUN JIIOJAeli BCTpedaeTcs
10 BCeMYy 3KBATOPHAJIBHOMY IOACY. ABCTpaJIOUAbl (KOPEHHBIE XXUTe-
Ju ABCTpajiMM) IIOYTHU TaK K€ TEMHOKOXXH, KaK U HEerpouibl, HO OJdA
HUX XapaKTepHbI TEMHBbIE BOJIHUCTBIE BOJIOCHI, KDYIIHAadA IojioBa U Mac-
CHBHOE JIUIIO C OYeHb INUPOKUM U IIJIOCKUM HOCOM, BBICTYIAIOIIUKI
Nnoa0OPOAOK, 3HAUNUTEJbHBIM BOJIOCAHOII IIOKPOB Ha JIMIle U TeJe.

B 4ém npossnsetca CxOACTBO 4esnoBeka Yenosek

C XWBOTHbIMW? pPasyMHbIN.

B 4€m cocTouT oTnnyme 4enoBeka OT XWMBOTHbIX? Pacb! yenoBeka:
Kakue 4enosedeckne pacbl BamM W13BeCTHbI? KakoBbl eBporneongHas,
MX OCHOBHblE YepTbl? MOHronoungHass “n
OxapakTepusynTte 4enoBeka kak Ouonornydeckun 3KBaTopuasbHas.
BUA.

Kakue npeumyillnecTtBa M KaKue IPOOJEMBI, B TOM
YyucJe cO 3A0POBbeM, HMOSABUJINCH y UYeJIOBeKa B CBA3U
C IIPAMOXOXXAeHueM?



NMPOMOXOXXAEHNME M 3BOMNIOLMA
YENOBEKA. ATPONOIreEHE3

IIpo6aemMa mpouCXOXXKOEHUA 4YeJioBe-
Ka Bcerga HHTepecoBaJa Jmogeh. Y

4. Y10 TaKkoe 3BOMOUMA OpraHuyec- pasHBIX HAPOLOB M IIJIEMEH CYLLEeCT-
KOro mupa? BYIOT pa3JUuYHLIE JIereHIbl, cKa3sa-
2. MpuBeanTe 13BeCTHbIE BaM NpU- HUA, NpeJaHUs, OOBACHAMWIINE ero
Mepbl 3BOMIOLMN. NIPOUCXO0XKJeHrue. PeJUrnosunple yue-
3. Y470 BaM U3BECTHO O MPOMCXOX- HUA TaK)Xe JAIOT Pas3JjUuYHble 00bAC-
[eHNn YenoBeka? HeHHUA IIPOHUCXOXKIEHHUIO 4YeJIoOBeKa.

HayuHoe 006bsicHeHue 3TOif mpobJe-
Mbl y4YéHble CMOIJIM [OaTh JIMUIb Ha
OCHOBE Meopuu 3601K0UUL.

H3yuyeHreM IPOUCXOXKAEHUS U 3BOJIIOIIMU YeJIOBeKa 3aHMMaeTcs Ha-
YKa aHTpomoJjiorus. MIMeHHO OHAa WHIIeT OTBeThl HA BONPOCHI, CBA3AH-
HbIe ¢ ITpolleccoM ()OPMHPOBAHUSA AaHATOMUUYECKOrOo THUIA 4YeJIOBEeKa, pas-
BUTUA €ro TPYAOBOM AeATEJIbHOCTH, PeUYU, OOLIEeCTBEHHBIX OTHONIEHWI.
ATOT IpoIlecC HA3LIBAIOT aHTPOIIOreHe30M.

B ocHOBe cOBpeMeHHBIX HAYYHBIX IIPEACTABJIEHUN O NPOUCXOXKIEHUU
4eJIOBEKA JIeXKUT KOHIIEeNIIUs, B COOTBETCTBUU C KOTODOM UYeJIOBEK BBI-
mieJ] U3 Mupa >KUBOTHBIX. IIIMPOKO pacnmpocTpaHEHO MHEHHE, UTO UeJio-
BeK IPOU30IIEJ OT 4YeJIOBeKOOOpa3HBbIX 00e3bAH. JTO He COBCEM BepHO.
Pa3BuTue udesoBeka M 4eJI0BEKOOOPA3HBIX 00e3bAH — 3TO HE IIOCJelO-
BaTeJIbHbIe CTYIIEHHU, a IapaJliiejibHble BETBU 3BOJIIOIIUU, DPACXOXKIEHUE
MeXXJY KOTODBIMH C 3BOJIIOIIMOHHOM TOUYKH 3DEHUSA OUeHb TIJIyOOKOe.

Haxoaxku aHTPOIIOJIOTOB CBUAETEJIbCTBYIOT, YTO MPUMAThI ITOSABUJINCH
npubausutesbHo 70—60 miaH jger Hazang B Adpuke. Ix nmpegkaMu ObI-
JV NPUMHTUBHbIE HACEKOMOSOHBIE >XHUBOTHBIE. [[03TOMY COBpPEMEHHBIX
exxel M 3eMJIEPOEK Mbl MOXXEM CUHTATh HAIIUMU JAJEKUMU POIACTBEH-
HUKaMU.

IlepBrIM nmpuMaTaM NOPUXOAUJOCH CONEPHUYATH 34 NHUINY U MecTa
obuTaHuA c rpeldyHamMu. [loaToMy mpuMaThl mepennid K KU3HU Ha Je-
peBbAX. ITO M IOCJIYXKUJO TOJUYKOM K DPa3BUTHUIO UX XaPaAKTEPHBIX
4yepT: NATHUIAJJO0N KOHEYHOCTH, OCTPOr0 CTEPEOCKONHYEeCKOIo 3peHud,
XOPOIIIO Pa3BUTOI KJIOYHUIBI, OOJBIIOTO U CJOXHOI'O I'OJIOBHOIO MO3ra.
MHorve MHJIJIMOHBI JIET HAIIM NPEAKH JKUJIH Ha JepeBbAX. Kiaumar B
TO BpeMs ObLI >KapPKUM U BJIA>KHBIM.

3ateM, OKOJIO 25 MJIH JIeT Ha3akd, OT oOlleil MCXOAHOM (opmMbl mpu-
MAaTOB pPa30IJINCh JBe BETBU 3BOJIIOIIUH, KOTOPbIe B AaJIbHEHIIIEM pas-
BHBAJINCh HE3aBHCHUMO IPYr OT apyra. IlepBas mpuBesia K NOABJIEHUIO
COBpPEMEHHBIX BBICHIMX 00e3bAH. Pa3BuTue BTOPOH B KOHEUHOM CUETE
3aBepUINJIOCh MOSBJIEHHEM YeJIOBEKA COBPEMEHHOIO0 aHATOMHUYECKOTO
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vyenoseka noauv nwoauv TUNa

Puc. 3. OCHOBHble CTaguvn 3BOJIIOLWKM Yenoseka

BrigenaioT yeThIpe cTaguy aHTpororeHesa (puc. 3): npealiecTBeHHU-
KU YeJIOBEKa, APeBHeHIINe JIOAU, IPeBHUe JIIOIU U HCKOoIlaeMble JIIOOU
COBPEMEHHOI'0 aHATOMUYECKOro THUIIA.

Ilpedwecmeennuku uesl08exa, NJIU MPOTOAHTPOIBI, XKUJIKU 6—1 MJIH
JeT Ha3ajd. BriepBble UX OCTaHKHU ObLIN OOHapyJkeHbl B K)oxHOU Adpu-
Ke. Bo MHOroM oHU OBIJIM ropas3go OJIM)Ke K JIOAM, YeM JIIoOble 4eJio-
BeKooOpa3Hble 00e3bsiHbI. Haubosiee cylnecTBeHHBIe MOPQOJIOTHUYECKUe
npeobpa3oBaHUs Ha JaHHOM 3dTale aHTPOIIOreHe3a NMPOUCXOLUJIU B CKe-
JleTe U MYCKyJaType 3aJHUX KOHeUHOCTeil. TU U3MeHeHUs ObLJIN CBA-
3aHBI C IIepexX0JOoM K IOCTOSHHOMY IepeIBMXKEHUI0 Ha IBYX HOrax.

ITpeniecTBeHHUKHY 4YejioBeKa JOObIBaJIM cebe NMUILY cOOMPATEIbCTBOM
M 0XOTOi. BepoATHO, OHM JOCTATOYHO YACTO YIOTPEOJAJIN MACHYIO IIU-
1]y, OXOTSCh Ha DAa3JIMYHBLIX JKUBOTHBIX C IIOMOLILI0O KaMHEH U THMKE-
JBIX KOCTeHd KpPYIIHBIX KOIBITHBIX. MIMEHHO NPOTOAHTPONBI CTAJHU HC-
IoJIb30BaTh KAMHHM KaK IIepBoe MeTaTeJsibHOe opyxkue. Ilo3mgHee oTnesib-
Hble I'DYINIbI NPEAIIeCTBEHHUKOB YeJIOBeKa HayYUJINCh CAMOCTOATEJIbHO
M3roTaBJUBATL NPOCTEHIINE OPYAUA TPYAA U HCIIOJb30BaTh OIOHb. IJTO
JaJI0 UM 3aMEeTHOE IPEHMYIIECTBO Ilepe]; OKPYIKAaIOIIUMH YXUBOTHBIMH,
¥ UX YHUCJEHHOCTb CTajia Bo3pacTaTb. OT HUX NPOU3OIIJIU NPEAKU CO-
BPEMEHHOTO 4YeJloBeKa — OpeBHellwiue n00U, NI apXaHTPONLL. Y BeJH-
yeHUe 00'bEMAa IOJIOBHOTO MO3ra M yCJOXKHEeHHe ero CTPYKTYpbl CIOCO0-
CTBOBaJIU, MO-BUAUMOMY, MOSBJEHUIO y apPXaHTPOIOB YJeHODAa3AebHOMH
peuu. 1IX mo3gHue IpenCcTaBUTEJU OBJAJEJH BBICOKOM TeXHOJIOruei 00-
paboTKM KaMHEH M HM3rOTOBJIEHUS U3 HUX Da3HOOODPAa3HbIX ODPYIUMA.

Crnenpymolasa cTagus aHTpoloreHesa — Opesnue 00U, WIU Iajeo-
anTponbl. OCTaTKM WX CKEJIETOB BIIEPBbIE ObLJINM HAaWAEHBI B JOJIMHE De-
Ku Heangepranp B I'epmMaHuM, OTKyda U MOIIJIO APYyroe Ha3BaHUE —
Heandepmaabybl. OHU 0OOUTAJSM Ha 3eMJje B TO BpeMs, Korjga HabJmona-
JIOCh 3HAUYUTEJbHOE ITOXOJIOJaHNue — JIEJHUKOBBIA NMEPHOM, IMO3TOMY Iie-
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/-lpOMCXO)K,LZE’HMG W 3BOJIIOUNA 4HerslioBeKa. AHTPOHOI'E’HE’.?

JLIMU TPpyNNaMU KHUJMU B mellepax, B
KOTODPBIX MOCTOAHHO NOIAEP XKUBAJIHU
OrOHb. B 1essax 3alUThl OT XO0J04a
IpeBHUE JIIOOU CTaJd U3IrOTaBJIMUBATH
oe)xay U3 3BepUHbIX HIKYDp. X opyausa
TpyZa 3HAYUTEJbHO IPEBOCXOLUJU IO
COBEPUIEHCTBY OPYAUS TPyJda apXaHTpPO-
noB (puc. 4).

Jlrongu cospemeHH020 aHaAmMOMUYECKO-
20 muna, UJI¥ HEOAHTPOMNbI, MOABUJIUCH
60—50 TwIc. JleT Hazag W HayaJu CTpe-
MHUTEJbHO BBITECHSATHh APEBHUX JIIOIEH,
KOTOPBIM OHH 3HAYUTEJbHO YyCTyHaJu
no ¢puauueckKo cuJie, HO 00Jagaju U
obJsiazaT 0OoJiee PA3BUTHIM TI'OJIOBHBIM
Mmo3romMm. Mx ocTaHKU BIiepBble OBIIU
HaigeHbl B rpote KpomanboH Bo dpaH-
IIUY, TAaK IOABUJIOCH APYyroe Ha3BaHUE —
KDOMAHbOHYbL. B 11eJJOM OHH yXKe He
UMeJU CYIIeCTBEeHHbIX OTJIMUUNA OT COBPEMEHHBIX JIIOJel, IPUHALJIexa-
IUX K BUAY ueno8exk pa3ymHbiit. Co BpeMeHU (OPMHUPOBAHUSA UeJOBe-
Ka COBPEeMEHHOro THUIAa ero aHaTOMUYEeCKHe IlapaMeTphbl IIOUTH He H3-
MEeHUJINChb. BuosiormyecKkas 3BOJIIOIUSA YeJOBeKa CHJIbHO 3aTOPMO3U-
Jach, U Ha CMEHY eil IpHUIIJa COLMAJbHAA IBOJIOL MU,

BausaHue OMOJOrMYECKMX U COLMAJBHBIX (PAKTOPOB Ha 3BOJIIOIUIO
yejgoBeKka. COBpeMeHHbBIN 4YeJIOBEK SBJIAETCA He TOJbKO OMOJOTHYECKUM
CYILIIEeCTBOM, HO M CYILIECTBOM COLIMAJIbHBIM — OOLIeCcTBEHHbIM. bJaro-
Japs 3HAYUTEJbHBIM H3MEHEHUAM B CTPOEHUU Tesa U ero QyHKIUOHU-
POBaHUU 4YeJIOBEK CMOI NIPUCHOCOOUTHLCA K CHCTEMATHUYECKOMY TDPYIY C
HCIIOJIb30BAHHUEM H3rOTOBJIEHHBIX MM CaMUM Opyauii. X mpuMeHeHUe
MO3BOJINJIO eMy Oojiee 3a(hGeKTUBHO BO3AeiICTBOBATH HA OKDPYIKAIIIYIO
cpely U TeM CaMbIM €€ U3MEHATH.

CyllecTBOBaHME B OKPYKEHUM APYTHX JIIOJeH crmocobcTBOBaJO Gop-
MHDPOBAHHUIO Y YeJIOBEeKa YJIEeHOPa3IeJbHOIl peyu, a 3aTeM M HOHuchbMa.
Bcé 3TO mO3BOJMIMJIO JIIOASAM OOIIAThCSA W IIepeJaBaTh HAKOMNJIEHHBIH
ONBIT He TOJBKO APYT APYTry, HO U U3 NMOKOJIEHHUS B IIOKOJIEHUe.

Taxkum 0o6pa3om, IJId COBPEMEHHOIo 4eJjiOBeKa BeAyLUIUMH M OIIpeje-
JSAKUIIMUA CTAJIA OOILeCTBEHHO-TPYIOBbIE OTHOIIeHUA. HO 3TO He O3HA-
4aeT, YTO BO3HUKHOBEHUE COIIUAJbHON cepbl OTMEHUJO JeicTBUe OUO-
JIOTUYECKUX (PaKTOpPOB, OHO JIMIIb U3MEHUJIO UX IPOsBJIEHUE.

ConuajgbHble U3MEHEHUS M YCIEeXW 3APaBOOXPaHEHUs, CBA3aHHBIE C
YJIYUYIIeHUEM JXU3HU JIIOJEi, HeMoCPeACTBEHHO BJIUSAIOT HA COCTOSIHUE
UX 300POBbsA U, CJeNOBATEJbHO, HA YMeHbIIeHNe 3aBUCUMOCTH UeJIOBe-
Ka OT HeraTUBHOT'O BJIIUSAHUSA YCJOBUII BHEIIHENH Cpelbl.

Puc. 4. OcTaTky nepBobObITHOM
Ky/bTypbl YefioBeka
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Bce cBoM MHAMBHAYAJIbHbIE OCOGEHHOCTH, IpHOGpeTaeMble M dopmu-
pyeMble B IpOIeCCe MCTOPUUYECKOro Pas3BUTHUSA, HUEJOBEK KakK 6uoJIoru-
yeCKHUit BUJ IIepelfaeT II0 HacJeACTBY.

Non nacoparopus

JIpeBHEHIIINMH OOLIUMHU NPeJKaMU UYeIOBEKA U 4eJIOBEKOOODPa3HbIX
0Ge3bAH NPUHATO CUUTATh napanumexos (0T rped. napa — BO3JE,
OKOJIO U numexoc — o0e3bAHa) — 00e3bsiH, KOTOPBIE BEJIN KaK Ape-
BeCHBIM, TAK U Ha3eMHBbI 00pa3 KU3HU. OT HUX OPOHU3OIILJa BbIMEP-
mrasi BIIOCJEACTBHMM COOpPHasf rpymnmna o6e3paAH — dpuonumexu (OT
rped. dpuc — JAepeBo). ¥YUE€HbIe CUUTAIOT, YTO MMEHHO OT KaKO¥-TO
IPYIIBLI APUONMTEKOB OKOJIO 8 MJH JIeT Ha3aJ HadMHAeTCH 9BOJIIOI N~
OHHAsf JIMHUA FOMHUHH[ (JI0gei).

Hau6ojiee paHHUMH NPEJCTABUTEIAMHU CeMeNUCTBA MOMHUHHIA CUUTA-
oTca agcmpaaonumexku (OT JaT. agcmpanuc — I0KHBIN). UM OBIJIO
npucylie npsAMoxoxjaeHue. IlepBpIMM IPeACTABUTENIAMU poxa
YeJi0BeK, M0 MHEHHIO GOJBIIXHCTBA CIIEIHAJNCTOB, GBI IIPOTrPEeCCHB:
HBIif RAPUAHT aBCTPAJIONUTEKA — %e/06€K yMmeawtii. B Mopdooruyec-
KOM IJJaHe OH He3HAUYHTEJbHO OTJMYAJCs OT aBCTPAaJIONHUTEKOB, HO
CIIOCOGHOCTh K M3TOTOBJIEHHIO MPUMHUTHUBHBIX OPYAUN TPyaAa (wonne-
po6) mo3BoJiuia €My NPeojoseTh IpaHb, OTAEJABLIYIO HCKONaeMbIX
JeJOBEKOOGPA3HBIX 06e3bSH OT APEeBHEMIINX moneit (apxanmponos).
VuéHble CUMTAIOT, YTO BCE€ aPXaHTPONIbLI OTHOCHJIHWCH K OAHOMY BH-
oy — uenosex npAMOX00AWUL.

Uto NexuT B OCHOBE COBPEMEHHbIX
npefcTasneHnn 06 3soMoUMM yenoseka? AHTpononorus.
Kakne CTagvMm aHTPONOreHe3a BblAensioT yYeHble? AHTponoreHes
Kakme «obLiecTBeHHble» XWBOTHble BaM M3BECTHbI? ApPXaHTPObI.
B yéM 3ak/oyaerca, Ha Baw B3rmag, npuvHuMnnanb- [aneoaHTponsL.
Hoe OTNMYMe WX MoBeAeHWs OT NOBEAEHVA YenoBeka? HeoaHTponbi.
Kakoe 3HayeHwe ONA 4YenosBeka WMeno nossneHwe CoumanpHas
peyn, a 3atemMm nucema? 3BOMIOLUA.

- —— il

CTOUT COrJIaCUThbCA C BhIpakeHHeM «Pyka deJloBEKa He
TOJBKO OpPyAHWe TPyAa, HO U €ro HpPOAYyKT HRAROTEKA

TKOTA X 29-




OCHOBBI 3HAHWII O CBOEM OpraHu3Me CJIeAyeT YCBOUTb BCEM U
KaXXAOMy. ITO HEOOXOAMMO [OJIAd BeleHUA 3JO0POBOro obpasa >KU3HU
U [OJd TOro, 4YTtoObl 3HAaTh, KAaK COXPAaHUTb CBOE 3I0pPOBbe B
HebJaronpuATHBIX YCJIOBUSX.

Haykun, musyuaroiime 4ejiOBeKa, — AaHATOMHSA 4YeJsOBeKa, (YU3UO-
JIOTUSA YeJIOBeKa, IMCUXOJIOTHSA, MEeAUIIMHA, TUTMeHa — TeCHO CBS3aHBbI
Apyr ¢ Ipyrom.

C pa3BuTHeM HayKW U TEeXHUKH HaApAAY C TPAagUIHUOHHBIMHU
MeTOJAaMH H3y4YeHUs aTOMUUYECKOro CTPOeHusd OpraHu3Ma 4deJsOBeKa
BCE OOJIblllee 3HAUYEHUEe INPUOOPEeTaI0T MEeTOAbl, IMO3BOJISIOIINE HU3Yy-
yaTh OpPraHMW3M YeJOBeKa IpU ero XU3Hu (peHTreHorpagwusd,
KOMIIbIOTEepHass TOMOrpadus, tejieMeTpu4YeCKue MeTOlbl, yJIbTPa3By-
KOBbIe HCCJIeIOBAHUSA U OpP.). OTO CIOCOOCTBYET COXPAHEHHUIO HJIU
BOCCTAHOBJIEHUIO 3A0DPOBbs, MNPOMJEHUI0O CpelHEll NPOLOJKHU-
TEeJIbHOCTH "KHU3HU UYeJIOBEeKa.

MeCTO ueJiOBeKa B CHCTeMe NPUPOAbI: HapCTBO JKHUBOTHBIE, THUI
XopnaoBble, KJjgacC MJuekonuramwilinue, orpax IIpumarTel, CeMelCcTBO
T'omurugbl, pog YesioBeK M BUI UYeJIOBEK pa3yMHBIMH.

NcTopuueCKku CJIOKUBIINECHA TI'PYNNbl JIoJeii, pasjaudaloliuecs
HEKOTOPHIMH (PU3UYECKUMU U (PU3UOJIOTHUUECKHMH IIpU3HAKaMH,
Ha3bIBAIOT pacaMu. BrIgesisloT TpU OCHOBHBIE DPAaChl: €BPOIEOUIHYIO,
MOHTOJIOUJHYIO U 3KBATOPHUAJILHYIO.

B oCcHOBe COBpeMeHHBIX HAYYHBIX NPEICTABJEHUI O MPOUCXOXKIe-
HUM 4YeJIOBeKa JIe)KUT KOHIeNIIus, B COOTBETCTBUU C KOTOPOM
YyeJJOBEK BBINIEJ H3 MHDA YKHUBOTHBIX. I[[MPDOKO pacnpoCTpPaHEHO
MHEHUe, YTO YeJIOBEeK IIPOU3OIIEJ OT 4YeJIOBeKOOOPa3HbIX O0e3bsAH.
JTO He COBCeM BepHO. Pa3BuTHe YeJIOBEKA U UYeJIOBEKOOODPa3HBIX
00e3bAH — 3TO He IOCJIeAOBaTeJIbHble CTYNEeHW, a MapaJijieJibHbIe
BETBH 3BOJIIOIIUU, PACXOXKIEHNE MeXXIy KOTODPHIMHU C 3BOJIIOIIMOHHOM
TOYKMN 3PDEHUsA OUeHb IJIYyOOKOe.

CoBpeMeHHBIH UYeJIOBEK SABJISIETCA HEe TOJIbKO OHOJOTHYEeCKUM
CyLIeCTBOM, HO U CYILIeCTBOM COIMAJbHBIM — OOIIECTBEHHBIM.
Bunarogaps 3HauuTeJbHBIM H3MEHEHUSM B CTDOEHUU Tejla U €ero
GYHKIIMOHUPOBAHUU YeJIOBEK CMOI HPHCIOCOOUTHBCA K CHUCTEMAaTH-
4YeCKOMY TPYAY C HCIOJb30BAHUEM H3TOTOBJIEHHBIX MM CaMUM
opyaui tpyza. Ix npuMeHeHHe NO3BOJIUJIO eMy 0oJsiee 3h(PHeKTUBHO
BO31eMCTBOBATh HA OKPYKAILIYI0O Cpeay U TeM CaMbIM €€ U3MEHATD.



[lns Toro 4T0Obl YMeTb COXPaHATb
300pOBbe, HU3NYECKN U AYXOBHO
Pa3BMBaTLCA, KaxXAOMYy YenoBeky
HeOOXOAMMO 3HaTb, Kak yCTpoeH
ero opraHusm. Visyums 3Ty rnasy,
Bbl Mony4umTe obuime npencrasne-
HUA O CODCTBEHHOM OpraHun3Mme:
ero CTPOEHUW, OCHOBHbIX MpO-
LeCCax >XU3HeAeATeNnbHOCTN N UX
perynaumm.

Bbl Y3HAETE

— O CTPOEHUWN KNETOK W TKaHeW 4enoBeka, ux
PyHKUMAX;

- 00 opraHax v cucTemax OpraHos oOpra-
HM3Ma YenoBeka;

— 00 OCHOBHbIX Mpoueccax XusHeneaTenb-
HOCTW OpraHuv3Ma 4enoBeka,

— O MexaHuM3Max HepBHO-ryMOpanbHOW pery-
NAUUKM KAk OCHOBE XW3HeOeaTenbHOCTU
opraHusma.

Bbl HAYYHMTECD

~ XapakTepu3oBaTb OCODEHHOCTU CTPOEHUs
OpraHv3ama YefioBeka Ha PasfnyHbIX YPOBHAX
opraHvsauuu;

~ onpeaenaT OCHOBHble TKaHW OpraHv3ma
YyenoBeka Ha MNPEANIOXEHHbIX MUKponpena-
patax wnn ux nsobpaxeHusx;

- NpoBOOMTL CamoHabnoaeHUs HEKOTOPbIX
pednekcoB, xapakTepu3osaTb YCNOBUA WX
NpOSRBAEHNS.



YpoBHH OpraHu3alluM 4YeJIOBeKa.
Bce »XxuBbIe 1 He)>XUBbIe O0BLEKTHI Ha

1. Y10 Takoe BewecTso 1 pusnyec- 3eMJie COCTOAT M3 MeJbYaflInux dac-
Koe Teno? TUI[ — aTOMOB. ATOMBI O0BLEeIUHSA-
2. Kakme 4vactmybl SBAAIOTCA Hau- IOTCA B MOJIEKYJIbI, M3 KOTODHBIX, B
MEHbWNMUN eanHnUaMn CTpoe- CBOIO ouUepenb, IIOCTPOEHBbI KJIETKH.
HVA BellecTBa U 4YTO OHU o6pa- Kinerku, KOTOpPbI€ BMeCTe BBIIIOJIHA-
3y10T? 0T Kakue-1ub60 (GyHKUMHM B opra-

Hu3Me (HampuMep, O0OecHmedyuBalOT
OIBU)KEeHUe), ABJSAITCSA OCHOBOH
TkaHu. TkaHM o06pas3ylT OpraHshl,
KOTOpble 00beJUHAITCA B CHCTEMBI
opraHoB. Hamnpumep, MbllIeuyHas
TKaHb 00pa3yeT CKeJIeTHbIe MBIIIIbI, KOTOPbIE BXOASAT B COCTAB OIIOP-
HO-JIBUTATEeJIbHON CUCTeMbI. A y>X Bce BMeCTe CHCTEMbl OPraHOB COCTaB-
JAIOT IeJblii opranu3dM. Takum o6pa3oM, roBopss O CTPOEHUU OPraHu3-
Ma 4YeJIOBeKa, MOXKHO BBIJEJUTb CJlefyIolllle YPOBHU OpPraHM3alluMu:
ATOMHO-MOJIEKYJIAPHBIN, KJETOUYHBINA, TKAHEBBbIH, OpPraHHBbIA, CUCTEM-
HbII (YPOBEHb CHCTEM OPraHOB) M OPraHU3MEHHBIH (puUc. D).

ATOMHO-MOJEKYAAPHbI# ypoBeHb. OCOOEHHOCTH JAHHOTO YPOBHS Op-
raHu3anuu oOyCJIOBJIEHbI MpeXKJe BCero ero XMMHUUYeCKHUM cocTaBoMm. B
OpraHu3Me YeJsIoOBeKa OOHapY)>KEeHbl XUMHUYECKHEe 3JIEMEHThI, C KOTODHI-
MM BBl MO3HAKOMUTECHh NMPU M3ydYeHUH xuMuu. Cpein HUX — yrJepof,
BOJIODPOJ, KHCJIODPOJ, a30T, cepa, HATpUH, KajabUuii 1 ap. Heab3a cka-
3aTb, UTO OHU XapaKTepPHbI TOJBKO AJs 4YesioBeKa. MIX MOXXHO oOHapy-
KUTb KaK B JDYIUX J>XUBBLIX OpPraHm3Max (pacTeHUAX, XHUBOTHBIX
U T. 0.), TAK U B HE)XXUBBIX 00bEKTAX, UTO YKa3bIBaeT HA CBA3b U €JUH-
CTBO "KHWBOW U HEX>XUWBON NPUDPOILI.

HasBaHHbIe XUMHUUYECKHE 3JIEMEHThl 00pa3ylOT MOJIEKYJ bl BelecTB,
BXOOAIINX B cocTaB KJjeTKU. Cpely HUX TaKWe HeOpraHUUYecKHe Bellle-
CTBa, KaK BOJa M PAaCTBOPEHHBbIe B Heil COJIM, a TaK)Ke OpraHuYecKue

3. Y10 Takoe knetka? KakoBo eée
CcTpoeHne? Kakume BellecTBa ee
obpasyior?

ATOMHO-

MOneKyNSpHbIi KnetouHblin TkaHeBbit OpraHHbli  CucTemHbih OpraHn3meHHbIn

Puc. 5. YpoBHW OpraHm3saumm 4enoeeka
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BellleCTBa — O€JIKH, JIUIHIbI KneTouYHbI LeHTp
(’KUpBI), YTJIEBOAbl ¥ HyKje- J/130comMa
HUHOBBIEe KHCJOTHI. Bce aTu
BellleCTBa AKTHBHO B3aWMO-
IEeHCTBYIOT APYr C APYIOM M
BBIIOJIHAIOT CBOMCTBEHHBIE
UM QYHKIUHU.

KnerouHnbii YPOBEHb.
Kierka — oOcHOBa cTpOeHUA
U KU3HeJesATeJbHOCTU opra-
HU3MOB: pacTeHHUi, >XKHUBOT-
HBIX, rpuboB um gap. Opra-
HU3M UeJsIOBeKa He SBJIAETCSA
HCKJIOUYeHueM. Ero kKJjeTkwu
UMeEIOT TaKOH JKe MIJIaH CTPO-
eHus, KaK U IKHUBOTHaA
KJIeTKa (puc. 6).

B cocraB opranuama ue- FYC 6. OBWwwiA NnaH CTPOeHUA KNeTKn Yenoseka
JIOBeKa BXOJUT OrPDOMHOE KO-

JINYECTBO KJIeTOK. IIpu aTOM Bce OHM pasjnyalTca padmepamMu U ¢op-
MOIi. JTO OOBACHAETCA TEM, UTO Ka’KJasa KJIeTKa BBLINIOJHAET onpene-
JEéHHble (QDYHKIIMM B MHOI'OKJIETOUYHOM OpPraHU3Me ueJIOBeKa.

TxaHeBblli ypoBeHb. Kak npaBujiOo, OOHA KJETKa He MOXKeT cIpa-
BUTBLCA C BbINOJHEHUEM (QyHKIIUN, HEOOXOIMMON MHOTOKJIETOYHOMY Op-
rasu3dmMy. Eé BBINOJHSIOT MHOXXECTBO KJIETOK. KJjeTKu, CXOOgHBbIE IO
CTPOEHUI0, MPOUCXOXKIEHUIO U BBINOJHAEMBIM (QYHKIUAM, B COBOKYI-
HOCTH C OKPY2KAWIIUM HX MEYKKJEeTOYHBIM BelleCTBOM O0beIUHEHBI B
rpynnbl, Ha3blBaeMble TKAHAMM. BbIeJIAIOT yeThIpe TIPYIINbl TKAHEMH:
3MUTEeJUAJIbHAA, COeJUHUTe/IbHAsA, MbIlIeyHAass U HepBHas (puc. 7).
Bce 3T TKaHU BBINOJIHAIOT ONpenesIEHHbIe (YyHKINUHN, O0yCJIOBJIEHHBIE
OCOOEHHOCTSAAMU HX CTPOEHHdA, — 3alUTHYIO, OIIOPHYIO, MUTATEJIbHYIO,
TPAHCIOPTHYI, COKPATUTEJbHYIO U Ap.

JnuresnajibHble TKAHM OODPA30BAHBI TECHO NPUJETamUIUMHU APYTr K
IPYry KJIETKaMH, C He3HAUUTEJbHbBIM KOJHUUYECTBOM MEXKKJIETOYHOI'O Be-
miecTBa. TU TKAHU BXOAAT B COCTAB HAPYXXHBIX W BHYTPEHHUX ITOK-
poBoB. Kpome TOro, oHM 00pa3yloT MHOTHUe KeJjie3bl HaIlero OpraHua-
ma. OcHOBHBIe (QDYHKIMM 3NUTEJINAJbHBIX TKAHEH — 3awumHas U 6ca-
coLeamnuias. Kpome TOro, oasnuresunasbHble TKAHU  XOPOLIO
BOCCTaHaBJMBaIOTCA (pereHepupyior). Hanpumep, KaXablii pa3 BO Bpe-
MSA MBIThA C NOBEPXHOCTHU KOXXHU yJaIAeTCA HECKOJIbKO CJI0€B MEDPTBBIX,
OpPOTOBEBHINX KJIETOK 3MUTEJIUSA, KOTOPble 3aMEHSAIOTCA KJEeTKAMH HU-
JKeJIeXKAIUX CJIOEB.

CoennHUTEJbHBIE TKAHM O0pa30BaHbl Pa3HOOODPA3HBIMH IO (opme
KJEeTKaMU U OOJIBIIIMM KOJHUUYECTBOM KHUJIKOIO HUJIU HJOTHOTO MeXXKJie-



CtpoeHue opraHuima yenoseka (1)

Puc. 7. TkaHu

TOYHOrO BellecTBa. K HUM OTHOCATCS: KOCTHas, XpAllleBad U KUPOBas
TKaHW, KPOBb, JIUM®a, AeHTUH 3y00B. OCHOBHble (DYHKIIMH COEIUHU-
TeJIbHBIX TKaHell — Mmexarnuueckas (onopras) u 3awumnas. JKugkue
COeqUHUTeJIbHbIe TKAHU (OCOOEHHO KPOBBb) OCYIIECTBJIAIOT MPAHCNOpM-
HY (GYHKIHIO, obecreunBas rasoB, MUTATEJNIbHBIX BeIeCTB U
NPOAYKTOB OOMEHAa BeIleCTB. '

MpbimieyHasd TKaHb OOpa3oBaHa KJeTKaMu, 00JiaJaloLIMMH CBOMCTBa-
MU MEHSIThb CBOM pa3Mepbl — cOKpallarbcA. Pa3juyaioT TPU TUIA MbI-
LIeYHON TKaHU: nonepewHo-nosocamylo (Ckenremuyi), 2radKyno U cep-
deurnyl. 3ajavya CKeJIETHBIX MBIIII — MepeMellleHHue 4YacTeil (PYK, HOT
U T. A.) UJIU Bcero Teja B NpocTpaHcTBe. IlonmepedyHO-1moOJIOCATHIE MBI-
HIeYHble KJIETKU (BOJIOKHA) OUeHb TOHKHWE U AJHUHHBbIE, B HUX PacCIOJIO-
KeHO MHOKeCcTBO simep. Kpome TOro, OHM MMeIOT DPeryJisipHO Yepeaylo-
1iyecsa CBeTJible U TEMHBIE MOJIOCKHM MOIEePEK BOJIOKHA, XOPOIIO Da3Jjiu-
4yyuMble IIOJ MHUKpPOCKomoM. Iloxoxxee cTpoeHHMe HMeeT cepledyHas
Mmblmnia. I'magkue MbIIIIIBI OOpa30BaHbl MAaJIEHbKUMU OMHOAAEPHBIMU
KJEeTKaMH, PAcCIIOJIOXKEeHbl MYYKAMH M He UMEIOT IIONePevYHOH
HCUYEepPUYEeHHOCTH.

HepBHasa TkaHb OOpa3oBaHa ABYMSA THUIIAMHU KJETOK: HEDPBHBIMHU
(HeiipoHamMm) U 2auaabHbimu. Kaxk BaM y)Ke U3BECTHO, HEHPOHBI COCTO-
AT U3 Teja U OTPOCTKOB. Mexny coboif U C IPYrMMHU KJETKaMU
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(uamre Bcero MbIIIEYHBIMHU) HEHPOHBI COOOIIAIOTCA Uepe3 OcoOble KOH-
TaKThl, KOTODble HA3bLIBAIOT CHMHAIcaMu. KJeTKu rjuu pacrnoJararmTcs
MeXIy HeHpOHaMH, IOJAEP)XHBAIOT HX, 3alUIIAIOT OT BPeIHbIX BO3-
OeHCTBUH M CHAOXKAIOT NMUTATEJIbHBIMHU BellleCTBaAaMH. be3 NOCTOAHHON
IIOMOLIY IJHaJbHBIX KJIETOK HEHPOHBI CYIeCTBOBATH HEe MOIYT.

H3yyeHne MUKPOCKONMUYECKOr0 CTPOEHMsA TKaHel opraHu3ma
yeJIOBEKa
B mnpoiecce paboThkl ¢ KaXIbIM MHUKDOIIDEIapaToM oOpaTure
BHUMaHHe He TOJbKO HA CTPOEHHEe U KOJIMYeCTBO KJIETOK,
obpa3yoIIuX TKaHb, HO ¥ Ha COCTaB U KOJIUUYECTBO
MeKKJIETOYHOT'O BeIlecTBa.
1. IlomroroBbTe B Terpagu Tabauny «TkaHu opraHmama
YeJIOBEKA » .
2. 3anumuTte B TabJiuLy Ha3BaHWE TKaHH, YKa3aHHOe Ha
MUKpoIIpenapare.
3. PaccmoTpuTe mpemapaTr Npyd MaJIOM yBeJIMYEeHUU.
4. IlepeBeiuTe MUKPOCKOII Ha OOJIbIIIOE YBeJUYEHHWE U CHOBa
paccMOTpuUTe mpenapar.
5. 3anumiuTe B TabJIHIy XapaKTepPHble OCOOEHHOCTHU CTPOEHUS
TKaHU.
6. 3apucyiiTe MUKpOIpenapar.

Ha3oBuTe OCHOBHbIE YPOBHW OpraHM3aumm YpoBHN

yenoBeka. opraHunsaunm

Yo obycnoenmBaeT 0COBEHHOCTU ATOMHO-MOSEKY- yesioBeka.

JIAPHOrO YPOBHA OpraHum3aunm 4enoseka? Me)xkneroyHoe
YTo Takoe TKaHb? Kakwe rpynnbl TKAaHEW B OpraHu3- BeLecTBo.

Me 4YenoBeka BaM W3BECTHbI? AnurenunanbHas,
OnuwmnTe obWWMA NNaH CTPOEHUSA KMETKN YenoBeka U MbileYyHas,
0DOBACHATE, B YEM 3aK/IOYAETCA MPUYMHA Pa3HoOob- coeguHUTenNbHasn
pasva GOPM W pa3MepoB Pas3Nn4HbIX Cheunanniu- N HepBHAasl TKaHMW.

POBaHHbIX KNeTok. lMNpuBeanTe NpUMepsbI.

o

ITouemy KJIeTKYy CYHTAIOT OCHOBHOHM CTPYKTYPHOH U
GYHKIIMOHAJBbHON eJWHHUIle He TOJBKO OpraHm3ma
x yeJI0BeKa, HO U BCeX APYrUX KUBBIX OPTaHU3MOB?



1. OT yero 3aBUCUT Hann4yme pas-
NIMYHBIX OPraHoB y pacTeHUn wn
XMBOTHbIX?

2. Kakme cncreMbl OpraHoB Mneko-
MUTaOWMX BaM W3BECTHbI?

OpraHHbIii ypoBenb. 113 TkaHell co-
CTOAT OpraHel. B o6pa3oBaHUU JIIO-
00ro opraHa yd4acTBYIOT Dpa3JMUYHbIE
TKaHU, HO TOJBKO HEKOTOPhIE SABJISA-
I0TCA pabodymMu, OOYCJIOBJIHBAA €ro
ctpoeHue u ¢pyHkuuu. Hanpumep, B
COCTaB CTEHKU TOHKOI'O KHIIIeYHUKA
BXOOAT TKAHU BCE€X HM3BECTHBIX BaM
rpynn (puc. 8), HO ryiaBHas — 3MU-
TeJuaJjbHas.

Opran — 3TO 4acTb TeJia, UMEIOIad ONpeaeIéHHYI0 (GOopMy, CTpOeHUe
U pPAaCIIOJIOXKEeHUe U IIPUCIIOCOOJeHHAA AJIS BBIITOJHEHUS CIlelnGuUecKoii

Anutennanb- CoeanHutenb-

HepeHas MbiweyHas

Puc. 8. TkaHw, obpa3sytouime nnex-
KY TOHKOrO KWLLEYHMKa

dyEkunu. Hanpumep, modku — 3TO
OpraHbl BBIJEJUTEJbHON CHCTEMBEI,
KOTOpBIe O0ecnedynBaIOT BbIBeJeHUE
U3 OpraHu3Ma H3JIMIIKOB BOILI U He-
KOTODPBIX BDPEAHBIX BellecTB. Pas3iu-
YalT OpzaHbl HAPYH HbLE U BHYM-
DeHHUe, KOTODphble pAacCIOJIOXKEeHBI B
noJyioctax Tteaa (puc. 9). Kaabii
opraH, ABJIAACh 4YacCThIO TeJja, BHE
opraHu3Ma paboTaTb He MOJKeT.

YposeHb cucreMm opraHoB. B opra-
HHU3Me 4YeJIOBeKa BBIJEJIAIOT Te JKe
CHCTEeMbI OPraHOB, UTO U Yy MJEKONU-
TAIOUUX: OIIOPHO-ABUTraTEJIbHYIO,
IBIXaTeJIbHYI0, KPOBEHOCHYIO, NUllle-
BapUTEJIbHYIO, BBIJEJUTEJbHYIO, 39H-
OOKDHUHHYIO, HEPBHYIO, OpraHOB
pasmHOXKeHusa. Kasgasa cucrema
nmpeacTaBJsieT CcO0OH rpymmy opra-
HOB, KOTOpBbIe BBINIOJHSAKIT B Oopra-
HHU3Me KaKyI-TO 00yl (PYyHKIIHUIO.
COBOKYITHOCTb BCEX CHCTEM OPraHOB
obpa3yeT IIeJIOCTHBI OpraHu3M.

OpraHu3M yejoBeKa. B Ttese ueso-
BeKa pa3JIMYaloT OCEeBYIO dYacThb (ro-
JOBAa, IIes, TYJOBHIIE) M KOHEUYHOC-
T (BepXHHEe — DPYKHU U HHUKHHE —
Horu) (puc. 10).
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MonocTtb

Yyepena [onosa

rpyaHas LLes

nonocTb

BpiowHasa

nonocTb Tynosuuwie

Monoctb
BepxHsaa
KOHEYHOCTb
HuxHasa
KOHEYHOCTb

Puc. 9. NMonoctn Tena Yenoseka Puc. 10. BHelwHee cTpoeHWe Tena 4enioBeka

Baarogapsa corJsiacoBaHHOIT padoTe BCeX CHUCTEM OPraHOB OpPraHU3M
yeJIOBEeKa Bcerja OTBeyaeT HAa U3MEHEeHUdA, KOTODble IPOUCXOAAT B HEM
caMOM U OKpYy:kamwllei ero cpege. To ects Bca pabora cucteM OpraHoB
IIOCTOSIHHO HAaIpaBJieHA Ha AOCTHIXKEeHHUe pe3yJbTaTa, IIOJIE3HOIO IJId
Bcero opraHuama. [[JiA 3TOro HECKOJIBKO CHCTEM OpPraHOB BPEMEHHO
00beIUHAIOTCA B (PpyHKIIMOHAJbHYIO cucTeMy. OOHOH M3 TAKHUX CHUCTEM
obecrieunBaeTcs, HalnpuMmep, Oer uesoBeka. IIpu 3ToM BpeMeHHO OObe-
OUHSAETCA U corJjlacyeTcs paboTa OpraHoB OMOPHI M ABUKEHUSA, KPOBe-
HOCHOIf, HEDBHOM, ObIXaTeJIbHOM, BbIJEJUTEJbHONH M APYTUX CHCTEM.

Kakne cuctembl opraHos Bbl 3Haete? OpraHbl.
OxapakTepuaynte Mx OCHOBHblE (YHKLMN. Monocrn Tena.
Kakne 4actn pas3nm4aior BO BHELWHEM CTPOEHUU Te- Cucremsol

na 4enoseka? OpraHos.

Y10 TaKkoe yHKUMOHaSMbHbIE CUCTEMbI U KakoBa MUX ®yHkuMNOHanbHasn
PO/b B XW3HedeATenbHOCTU YefioBeka? cucrema.,

Ha3oBUTE W3BECTHbIE BaM OpraHbl Yenoseka MW
OXapakTepusymTe Ux MecTOMOSIOXEHNE B OpraHusme,
NCNONb3YyA MMEIOWMEC HarnsaHbIe nocobus.

ITouemy HapyuieHue paboThl KaKOM-JINOO CUCTEMBI Op-
raHOB MOYKET IIPUBECTU K HAPYUIEHUIO KU3HeJeATeJIb-
HOCTH HJIM Ja’ke rubesin Bcero opraHusma?



OpraHu3M 4eJIOBeKa 00J1aJaeT BCEMU
CBOMCTBAMHM U NpPU3HAKaMUu, KOTO-

cBoucTBa PBIMU IOJIXKHO 00JIagaTh J060e *KU-
V3BeCTHbI? Boe cylecTBo. OHM NPOABIAITCA Yy
2. Kakue Tvnbl perynaumm npouec- YeJIOBEKA KaK Ha YPOBHE IeJIOTO Op-
COB XW3HEOEATENbHOCTU Y XU- raHu3Ma, Tak ¥ Ha YPOBHE KaxIOi
BOTHbIX BaM M3BECTHbI? ero CTPYKTYphl, HAUMHAA C KJETKH,

U CBf3aHBI C OCHOBHBIMHM IIpollecca-

MU JKU3HeJesaATeJbHOCTU. Cpeiu HUX
TaKue IIpollecchl, KaK ABU)KeHHe, OOMeH BellleCcTB, BO30yAUMOCTb, POCT,
pa3BHUTHE U DPa3MHOXKeHUe.

BajkHeHIIUM CBOMCTBOM JIIOGO# KUBOM CHUCTEMBI SABJISETCA CAMOpe2y-
aayua. Y desjoBeKa NPOSBJIEHHE NAHHOI'O CBOMCTBA BBIPAXKaeTcs B Jes-
TEJbHOCTH BCEX CTPYKTYp OpPraHMU3Ma, HanpaBJIEeHHOM Ha IOAAepiKaHUe
OTHOCUTEJIbHOTO IOCTOSIHCTBA MX COCTaBa, CTPYKTYPHI U (PYHKIIMOHUPO-
BaHUA — romeocra3a. lIMeHHO Ha mojJep kaHUe romMeocTas3a HalpaBJe-
Ha corJlacOBaHHas pab6oTa (pyHKIIMOHAJbHBIX CHCTEM OpPraHU3Ma UeJsoBe-
Ka B peaJIbHbIX U3MEHSAIOUUXCA YCJIOBUAX €ro >KU3HU.

Peryasuusa xku3HemesaTreabHocTu. CorjacoBaHHas paGoTa opraHusMma
YIIPaBJIAETCA HEPEHOU CUCmeMOll U Hene3amu 6HYMpPEHHEN CeKpeyuu
(eymopaavho). OHKM paboTalT KakK eJUHOe liejjoe — HeHporyMopaJb-
Hasd peryJjsaTOpHas cucreMa. B 4éM jxke pa3HUIIA MeXAy HEPBHOH U I'y-
MODPAaJIbHOHA pPeryJsaiiuaMu?

HepBHasa peryaAanusa OCYyILIeCTBJSETCA OUYeHb OBICTPO: K OpraHy IO
HEDPBHBIM KJIETKAM NPUXOIAT 3JeKTPHUUYeCKHe CHUIHaJIbl, Ha3bIBaeMble
HepBHbLMU UMNYyabcaMmu. BOT 3TH-TO HEepPBHblE UMNYJIbChl HUJIU YCHUJIU-
BalOT paboTy OopraHa, UJU TOPMO3AT e€. JJEeKTpPUUYecKHe CUTHaAJbl pac-
MIPOCTPaHSAIOTCA IO HEPBAM C OIFPOMHOM ckopocTthio (o 100 m/c), HO
JeNCTBYIOT TOJBKO B TOT MOMEHT, KOrja HOAXOLAT K OpraHy, TO €CTbhb
ux 3¢ @PeKTs KpaTKOCPOUYHBI.

I'ymopanbpHasa peryaanusa (OT JaT. 2YymMOp — MXHUJKOCTb) IPOUCXOIUT
OpHU NIOMOIIM OCOObIX BellleCTB — 20pMOHOE (OT rped. xopmao —
OPUBOXKY B ABUKEHUE, BO30Y»KIal0), dallle BCero BbIeJIAeMbIX CIIel[U-
aJIbHBIMH KeJjie3aMH. OTHU BelleCTBa Pa3HOCATCS KPOBBLIO IO BCEMY Op-
raHU3My U CIOCOOHBI, B3aMMOJEHCTBYS C KJeTKaMH pa3JIMYHBIX Oopra-
HOB, peryJjupoBaTh ux pab6ory. KoHeuHO, Ha BBIPAOOTKY 3THUX BEILECTB
U UX IIepeHOC C TOKOM KpoBH TpebyeTcsa OoJibllle BpeMeHH, YeM Ha
pacnpocTpaHeHHe HepBHbIX HMIIYJbCOB, IIO3TOMY TI'yMoOpaJbHas pery-
aAnusa 6oJiee MelJieHHas IO CpaBHEHUIO ¢ HepBHOM. Ho 3aTo BO3mei-
CTBHE 3THUX BellleCTB Ha pabOTy OpPraHoB M TKaHel 6oJiee MPOLOJIIKU-
TeJIbHO.
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UEHTPANIBHOE 3BEHO

YyBCcTBUTENbHbIN
HENPOH

Puc. 11. Obwan cxema pednekTopHOW Ayru

HepBHasa perynAanus ocylIecTBJIS€TCA B COOTBETCTBUU C pe@rleKmop-
Hboim npuryunom. Pediiekc — 3TO OTBeTHas peaklus OpraHu3Ma Ha
Kakoe-1ub60 BO3neicTBUe, MPOUCXOAALIAA IIPU YyYaCTUU HEPBHOI CHCTe-
Mbl. [IpyMepoM MOJXKET CJYKUTb OTAEPrUBaHUE DYKH OT I'OpAYEro
npeameta. IIyTb, mo KOTOpOMYy oOcylecTBasAeTcAa pedJeKc, Ha3bIBAIOT
peduexkTopHoir ayrou (puc. 11). OH npexacraBiadeT co0OH mocJyenoOBa-
TeJIbHO COeJUHEHHYIO I[eMOYKY HEepBHBIX KJIETOK — HeHPOHOB:
qyecmeumenbHblX, 6CMABOYHbLX U JdguzamenbHbix. a8 ocyliecTBJe-
HUA pedJuiekca HeoOXOoAMMAa IeJOCTHOCTb pedJIeKTOPHON Jyru.
BrikjgloueHHe e€ 3BeHA BeJET K HCUE3HOBEHUIO pedJekca.

IIposBiaeHue pedJekca BBI3BIBAETCA Da3APAXKEHUEM CHeIlMaJIbHBIX
HEPBHBIX KJETOK — PeLeNTOPOB U BhIpa)kaeTcs B paboTe KaKUX-JIUOO0
HCIIOJIHUTEJbHBIX (pabouux) opraHoB — 3¢ ¢gexTopon. Haile Bcero aTo
MBIIIIIIBI HUJIN XeJie3bl.

IIpoBeanTe camoHab I0IEHUE
HccnenyiiTe nposaBjJeHUe NPOCTEHIINX pedJIeKCOB y B3POCJIO-
ro yejoBexa. Haubojsiee ApKO HaOJJIOOAIOTCA cjaenyoollue pedJex-
Chl: HAJAOPOBHBINM, MUTaTeJbHBIH U KOJIeHHBIH. [[J18 nmpoBexeHUs
HCCJIeIOBAHUSA UCHOJIb3YHTE HEBPOJOTrUUYECKUIT MOJIOTOUYEK (MOXKHO
HCIIOJIB30BATh MOJIOTOYEK U3 AeTCKOrO0 KOHCTPYKTOPA, MOKPLITHIHN
TKaHbIO, WJHM KapaHJall ¢ 3aKPelJIEHHLIM Ha ero KOHIle JIaCTH-
KOM).
Han6poBHblil pedaexc. Bo3HuKaer npu ygape HeBpOJIOTHYeC-
KHM MOJIOTOYKOM II0 Kpalo HaaOpOBHOH ayru. B xone uccienoBa-



Perynsumsi npoueccos Xu3HeesrensHoCTu

HUS HUCHBITYeMBbI CHUOUT. JKCIIeDUMEHTATOp IpuKacaeTcd JacTHU-
KOM, 3aKpeIJIEHHLIM Ha KOHIle KapaHjalla, K Kpal HaJ0pOBHOH
Ayru ucnbiTyemMoro. OTBeTHas peaKIUs — CMBIKaHUE BeK.

MurareabHblii peciekc. Pagora npoBoaguTcsa B napax. HMcnbIiTy-
€MBIil CHAUT. JKCIEPUMEHTATOD [eJslaeT XJIOIOK Iepej JIUIOM HC-
neiTyeMoro. OTBeTHass peaKUus — CMbIKaHUE BeK. MuUrarteJbHbIN
pedekc BO3HUKAET TaK)Ke IIPU OCTOPOXXHOM NPHUKOCHOBEHUU BaT-
KOif 1N00 MATrKOM OyMaroifi K poroBulle HAJ PaAyKHOH OOGOJIOYKOIA.

Koaennslii pedJiexkc. BodHukaeT npu ygape MOJOTOYKOM IO
NJOTHOH CBs3Ke HAJKOJEeHHMKA HUXXKe KOJIeHHOH uaineuyku. ina
ero omnpefeJIeHUA HCILITYeMOMY NpeJJaralT CeCcTb Ha CTYJ U IIO-
JIOXKUTHh HOT'y HA HOTY. OKCHOEePUMEHTATOp HAHOCUT JIETKHI yaap
HEBPOJIOTUYECKHUM MOJIOTOUYKOM IO CYXOXXHUJHUIO YeThIPEXTIJIABOK
MBIIIIBI HOTH. OTBeTHasA peakIUd — COKpAllleHUe MBbIIIIbI
6expa m paarubaHue rojesHu. IloBropuTe sKCIEepUMEHT C IPYTIOi
HOTON U CcpaBHUTE pedJeKCHl.

Bce cTpykTyphl pedIeKTOPHOI Ayru 00pas3oBaHbl BO30YyIWMBIMU
KJIETKaMH, CIIOCOOHBIMM M3MEHSTHh IPOIIECCHI CBOEH JKU3HenesiTeJb-
HOCTU NOJ BJIUSSHUEM BHENIHUX UJU BHYTPEHHUX BO3gercTBUN. OHU
OCYIIIECTBJSAIT CBOM (DYHKIUU OGJarogaps aJIeKTPUUYECKUM Ipoliec-
caM, IpoTeKawIIUM B HUX. [[e10 B TOM, UTO B OOBIYHOM COCTOSIHUU
MeMOpaHbl KJETOK H3HYTPU 3apAKeHbl OTPUIIATEJbHO, & CHADYXKU
IOJIOXKUTEJIbHO. Pa3Hulla 3apAAOB HA HAPYIXXHON U BHYTPEHHEH mo-
BEPXHOCTH KJIETOUYHON MeMOpaHBbl CO3IAET TaK HAa3bIBAE€MBIN NMOMEH-
yuaan noxkoAa. Ilpu BO3eCTBUN HA KJETKY Da3gpa’kKUTesId JOCTATOY-
HOM CHJIBI OHA BO30Yy)KJaeTCA U NepexXOJUT B COCTOSHUE (PpU3UOJIOrHU-
yecKO¥ aKTWBHOCTHU. [IpM 3TOM IDPOMCXOJAUT CMeHa 3apsagoB Ha
NOBEPXHOCTAX KJIETOYHON MeMOpPaHbI M BO3HUKAET NOMeHyua.n
deiicmeus. ITOT 3JEKTPUUECKUII IMOTEHIIMaJ, BO3HHUKAIIINK cHaya-
Ja Ha HeOOJBIIOM yuYacTKe KJIETOUHOM MeMOpaHbI, CIIOCOOEH pac-
NIPOCTPAHATHCA IO BCEHM NMOBEPXHOCTU KJETKH. FIMEHHO B 3TOM COCTO-
AHUN HEHPOHbl HAUWHAKIOT NPOBOJUTHL HEDBHbLIE MUMMNYJIbChl, MbIIIEY-
Hble KJIETKM HAUYMHAIOT COKpPAIlaThCs, a4 JKeJe3UCThle OCYIIEeCTBJIATH
CeKpeluIo.

Bo36yaumble KjeTKU pedJIEKTOPHONH AYTHM COEAUHSIOTCA B IIEMOYKU
6sarogapsa OCOOBIM HH(POPMAIIMOHHBIM MeMOpPAHHBIM KOHTaKTaM —
cunancam. B nHacrosmiee BpemMs yCTaHOBJIEHO, UTO IPOBeAeHUE



- WG PO R LW N @ W
OBLMWN OB30P OPTAHU3MA YE/TOBEKA

BO30Y KJIEHHUS UYepe3 CHHAIC MOXKeT HMeTh HJIU XWMUUYEeCKYI0, HJIU
3JIEKTPUYECKYIO NPUPOLY.

l'omeocra3d n crpecc. OpraHu3M YeJsiOBeKa, KakK U JIOGOro Ipyro-
ro >XMWBOT'O CYyIIIecTBa, NIpeJcTaBJigeT COOOl eAWHOe IieJioe: BCe ero
CHUCTEeMBI M OpraHbl paboTalOT COIJIACOBAHHO IJIsA INOANEPXKaHUS Io-
meoctasa. [IpeagcraBum ceGe, UTO UeJIOBEK CHAET KAKOM-TO TPYAHBIA
aK3aMeH. EcTecTBeHHO, OH BOJIHYeTCs, JKeJlasg CHAThb 3TOT 3K3aMeH
KaK MOJKHO JIydYllle, ¥ CHCTEMbl OpraHuM3Ma MEHSIOT CBOIO paboTy.
Takoe cocTosiHMe, KOrJa OPTaHU3M HAINPAXKEH, HA3bIBAIOT CTPECCOM.
CTpecc MOKeT BO3HHMKATb IO CaAMBIM Da3JIMYHBIM IIDUYUHAM: 0OJIb,
pazocTh, CTpax, (pududeckasa Harpyaka u T. 4. OgHaKo B cIy-
yae IPH CTPecce YCHJIMBaeTCAd KPOBOCHaG)KeHUe MBI (BIPYT IPHU-
nercsa yberaTp) u Mo3ra (BO3MOXKHO, NIPUAETCA pellaTh TPYAHbIE 3a-
Jauyy), ydallaercad ObIXxaHUe (OpraHu3My norpefyeTcA 6GOJIbllle KHC-
J10poJa), YCKOPSAIOTCA BCe IPOILeCChl PeryJIsaIluy KHU3HeAeATeJIbHOCTHU
(Hy>KHO OBICTPO pearupoBaThb HA NPOMCXOslllee BOKPYr). A BOT pa-
6oTa mULIEeBApUTEJbHOM CHUCTEeMbl NIPU CTPecce TOPMO3UTCS, UYTOOBI
He MelIaTb aKTUBHOHN OEATEJbHOCTU APYTUX CHCTEM.

Ecau 'xe yest0BeK HaXOOUTCA B COCTOAHUU NOKOA (CMOTPUT TeJje-
BH30p, YNTAaeT KHUI'Y WJIH CIIUT), TO HAOJJIIOJaeTCsa oOpaTHas KapTH-
Ha: [JaBJieHWe KPOBU CHHXKaeTcsd, UYACTOTa COKpAallleHUH cepala
yMeHbLIAeTCHA, JblXaHUe JesiaeTcsa 00Jiee peJKHUM, MBILIIBLI paccJab-
JAITCA. A BOT IIpOIlecChl IIepeBapWBaHUA IHUINU B 3TOT MOMEHT
IpOTEKAalT aKTHBHO, U YCHJIMUBAaeTCA IPUJIUB KPOBU K JKEJIYAKY U
KUIIEeYHUKY.

OxapakTepusymte NposBieHUe OCHOBHbIX FomeocTas.

XU3HEHHbIX CBOWCTB Y YenoBeka Ha KeTOYHOM Hewnporymo-

N OpPraHNW3MeHHOM YPOBHE. panbHas

YTO Takoe romMeocTas M 4YTO NEeXWUT B ero ocHoBe? perynsums.

B 4ém BblpaxaeTcsa HemporymopanbHas perynauus Pegnexc.

NPOUECCOB XM3HEeAenTeNbHOCT YenoBeka? PegnexropHas

MogroToBbTe cooblieHWe O pedrnekcax Yenoseka. ayra. Peuentop.
S¢pekTop.

HoueMy BHUAbI PEryJAIlll HeJIb3d HpOTI/IBOHOC’I‘aBJIHTb
Apyr Apyry?



BbiBO/Abl K IJ1IABE 1

B opranuame ueyiOBeKa BBIAEJAIOT CJEAVIOIINEe YPOBHU OpraHuaa-
IUH: aTOMHO-MOJIEKYJADHBINA, KJIETOYHBbIN, TKaHEBbIli, OpPraHHBbIA,
CHUCTEMHBII, OpraHu3MeHHbII. OCOOEHHOCTH CTPOEHUus OpraHuaMa
YyeJIOBEKA Ha aTOMHO-MOJIEKYJSIPHOM ypPOBHEe OOYCJIOBJIEHBI €ro Xu-
MHYECKUM COCTaBOM. B opraHu3me ueJjIOBeKa OOHADPYI>XKEHbI XHUMU-
YyeCcKHe 3JIeMeHThbl, KOTOpble XapaKTepPHbl He TOJbKO AJS KUBBIX Op-
raHu3MOB, HO U [IJIA HEXXHUBBIX O00BLEKTOB, UTO YKa3bIBAeT Ha CBA3b
U eJUHCTBO KMBOI U HEXXMBOU IPHUPOIBI.

KiaeTka — OcHOBa CTPOEHUSA U KU3HEAEATEJbHOCTU BCeX JKUBBIX
OpPraHuU3MOB, BKJIIOUas yesjoBeKa. A KJIETOK 4esJIOBEKa XapakKTe-
peH O0LIui IJIAH CTPOEHUS, CBONMCTBEHHBIH »KHUBOTHBIM KJIETKaM.
Knaetku pasanuarmoTcsa padmepamMu U (OPMOI, UTO CBSI3aHO C BBIIIOJI-
HEeHHEeM HUMU OIpeleJIEHHbIX (PyHKI[UA.

I'pynmbl KJIETOK, CXOOHBIE IO CTPOEHUIO, IPOUCXOXKIEHUIO U BbI-
MOJIHAEMBIM (QYHKIUAM, B COBOKYIIHOCTH C OKDPYXKAWIIUM HUX
MEXXKJIETOUHBIM BelleCTBOM OO0BbEIUHAIOT B I'DYIIbl — TKaHU. BbI-
IeJITIOT YeThIpe IPYHOIbl TKaHEH: 3NUTeJIMAJIbHYI, COeJUHUTEJIb-
HY10, MBIIIIEYHYIO U HEPBHYIO.

3 TkaHeil cocToAT opraHbl. PaszjuualoT Hapy)KHble U BHYTPEH-
Hue opraHbl. Oprassl BHe OopraHmamMa paboraTh He MOIYT.

B opranmame uesioBeKa BBIAEJISIOT T€ K€ CHCTEMbI OPraHoOB, UTO
U Y MJEKONHUTAIOUIUX XHUBOTHBIX: OIIOPHO-ABUraTEJbHYIO, AbIXa-
TeJbHYIO, KPOBEHOCHYVIO, ITHUIIEeBApPUTEJbHYIO, BBIIEJIUTEJIbHYIO,
9HAOKPUHHYIO, HEPBHYIO, CHUCTEMY OpPraHoB pa3MHO>KeHus. CoBoO-
KYIIHOCTh BCEX CHCTEM OpPraHOB 0O0Opa3yeT I[eJIOCTHBIA OpraHu3M.
Brnarogapsa corsacoBaHHO paboTe BceX CHCTeM OPraHOB OpPraHU3M
yeJIOBeKa Bcerja OTBeyaeT HAa HM3MEHEHUSA, KOTOpPbIE IIPOUCXOIAT B
HEM CaMOM M OKDYJXKalllleil ero cpene.

Opranu3Mm ueJjiOBeKa 00JiaJaeT BCeMHU CBOMCTBAMU U ITPU3HAKAMU,
KOTOPBLIMU JOJI)KEeH 00JiafaTh OpPraHua3M JII0OOT'0 »KHMBOTO CYIIecTBa.
OHUM HpPOABJAIOTCA Y UeJIOBEKA KaK Ha YpOBHe IIeJIOr0 OpraHuama,
TaK W HA YPOBHE KAaXXIOH ero CTPYKTYPhI.

CorslacoBaHHasi pabora opraHu3Ma yNpaBJIsIeTCA HEPBHO U I'yMO-
pajJbHO, 00pa3ysa eguHOe Ilejloe — HEeHPOryMOpPaJIbHYIO peryJjsaTop-
HYIO CHCTEMY.



BaXHenWmnM CBOMCTBOM ObObBeK-
TOB >XMBOW NMPUPOAbI, B TOM YKC-
ne N 4yenoseka, ABNAETCA ABUXE-
Hue. O ero npoABNeHUN Mbl
CyauMm 1o TeM UNu MHbIM nepe-
MelweHnaM B npocTtpaHcTee. Ocy-
wecTBneHne OBUXEHUs  Tena
HEeBO3MOXHO ©e3 onopbl, KOTO-
pas 0COOEeHHO BaxHa AnA opra-
HW3Ma, obUTaOWeEro B Ha3eMHo-
BO34YLWHOWN Cpege.

Bbl Y3HAETE

— 0 CocTaBe, CTPOEHUU U PYHKUMAX Onop-
HO-ABWraTeNbHOW CUCTEMbI, €€ OTAENbHbIX
OpraHoB 1 TkaHew,

— O perynauuv OesTenbHOCTU ONOPHO-ABU-
raTenbHOM CUCTEMBI;

— O PONM rNagkow Myckynatypbl;

— O BNMAHUM pasHbIX BMOOB paboTbl Ha
YTOMMNEHNe MbIWL W O 3HaYeHun dusmdec-
KUX YNpaXHeHWA Ona NpaBWbHOIO pasBu-
TWA ONOPHO-ABUraTENbHOW CUCTEMBI;

— O HapyweHuax OnopHOo-ABUraTeNlbHOW
CUCTEMBI U UX NpodUNaKTUKe;

— Kak okasaTb AospadvebHylo nomolb cebe
W OKpyXaloWwnM npu TpaBMax OMopHO-ABU-
raTenbHOW CUCTEMBI.

Bbl HAYHMTECD

— BbIABNATH HEKOTOPbIE HAPYLIEHWA OMOPHO-
ABUraTenbHOM cUCTeMb;

— pacnosHaeaTb Ha HarnaaHslx Nocobuax
OpraHbl OMOPHO-ABWraTeNbHON CUCTEMBI.

IJIABA 2



ONOPHO-ABUrATEJIbHAAR CUCTEMA.
COCTAB, CTPOEHME N POCT KOCTEM

OmnopHoO-gBUraTeJbHasg CHCTeMa ue-
JOBEeKa COCTOUT U3 ABYX YacCTei:

1. KakoBbl 0CODEHHOCTM Ha3eMHO- U AKMUBHOIL
BO3AYWHON Cpefbl 0BuTaHwa? (Mmprimrnel). | | OHA BBINOJIHAET cJe-
CpaBHWTe €€ C BOAHOW Cpegown. AyIoIIre OCHOBHBIE DYHKINHU:

2. Kakoe CTpoeHuWe MMeeT OMopHO- 1) omopHas — moaAep)KaHWe BcCeX
aBurartenbHas cuctemMa y MNneko- OPYrUX CHCTEM M OpPraHoOB, COXpaHe-
nMTaloLWLNX? Hue (GopMbI TeJa; 2) ABUraTeJbHasA —

nepeaBH)KeHHUEe B IPOCTPAHCTBE TeJa
¥ ero yvactei; 3) saumjuTHas — orpa-

HUYMBasgs BHYTPEHHUE IIOJIOCTHU, NpedOXpaHsAeT OT BHENIHUX BO3Jei-
CTBUI DAaCIOJIO)KEHHbIe B HUX BHYTpPeHHHEe opraHbl. OCHOBHBIMH CTPYK-
TYPHBIMHM €JUHHIIAMU OIOPHO-ABUIATEJbHOI CHUCTEMbl SABJIAIOTCA KOCTHU
Y MBIIIIIIBI.

CocraB n crpoeHue KocTH. CTPDYKTYPHOII OCHOBOIfI KOCTH SIBJIAETCS
KOCTHasA TKaHb. B eé cocraB BXOJAT OpPraHUUYeCcKHe BelllecTBa, NpUia-
Olye KOCTAM YIPYrocTb, U HeOpPraHWYecKUe BellleCcTBa, IJIaBHBIM 00-
pas3oM MUHepaJbHble coyu (ochopa, Kaabluda, Mariuda. MuHepaJibHbIE
COJIM INPUAAIOT KOCTAM TBEPAOCTh.

ITox MHKDOCKONOM BHAHO, YTO KOCTb COCTOMT M3 OI'DOMHOIO 4YHCJa
TpybOUeK, HasblBaeMbIX ocmeonamu (puc. 12). OcTeoH mpeacTaBJAeT
CcO00if HECKOJIBKO CJIOEB TOHYAMIINX KOCTHBIX IJIACTHUHOK, PaCIIOJIOXKEH-

KOHIIEHTPHUYECKHN BOKDYI KaHaJja, II0 KOTOPOMY IIDOXOLAT KpOBe-
HOCHBIe COCYyIbl, NHUTAILIUe OCTe-

OH, U HepBHbIe BOJIOKHA. Mexay

KOCTHBIMU IIJIACTMHKaMH DacIoJIo-

JKeHbl KOCTHBbIEe KJIETKH — 0CMmeo-

yumuvl. — C MHOTOYMCJIEHHBIMH OT-

poctkamMu. Eciu KocTHble TPy6OU-

KU YJIOKEHBI B KOCTH IIJIOTHO, TO

obpasyeTca Tak Ha3bIBaeMoOe KOM-

nakmmuoe eu,ecmeo Kocmu, a eciju

PBIXJIO, TO 2ybuamoe 6ew,ecmeo

KocTHas knetka Kocmu.

— (ocTeouur) PaccmoTpuM B KauecTBe IIpHUMe-
pa cTpoeHuHe OeZpPEeHHOMH KOCTHU

(puc. 13). CpenHIOI0 YacTb KOCTHU

Ha3bIBAIOT auadu3oM, a KOHIIeBhIe

cycTaBHble T'OJIOBKM — 3nugpu3a-
mu. BHyTpu puadusa HaxoguTcs
Puc. 12. CTpoeHve ocTeoHa KaHaJl, HAINOJHEHHBIA M Eéamblm
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Kocmubim mo3zom. IloaTomy Ta-
KYI0 KOCTb, KaK OegpeHHasd, Ha-
3BIBAIOT TpyOuaToii. [uadus o6-
pa3oBaH KOMIAKTHBLIM BellecT-
BOM M IMOKPBIT CHAPYXXHU OCOGOM
000JIOUKO M3 COeSUHHTEJbHOM
TKaAHU — HaJOKOCTHHUULeH. B Heit
MPOXOAUT OOJIBIIIOE KOJHUYECTBO
KPOBEHOCHBIX COCYJIOB M pAacIo-
JIOXKEHO MHOXKEeCTBO HEDPBHBIX
OKOHYAHUN. Inudu3sl OeIpeH-
HOM KOCTH OOpa3oBaHbI rybua-
ThIM BeIeCTBOM, IIDOMEXYTKU
MEXXAY KOTODBIM 3aIlOJIHEHBI
KDACHbLM KOCMHbLM MO320M.
CHapy»xu 3nu@uibl NOKDPBITHI
OUeHb NPOYHBLIM U TIJIATKUM TI'U-
AJIMHOBBIM XDSAIIOM TOJIIIIHUHOMN
okojsio 0,5 MM. ITOT XpsAIl CBO-
OUT K MUHUMYMY TPEeHHE MeXX-
%] |G D], GrSficiDet Puc. 13. CtpoeHue Tpybyaton kocTw

Poct KocTtei. Y IOeTeil KocTu
B 3HAUYHUTEJHLHOM CTENeHH COCTOAT U3 XPALIEBOM TKAHU, a C BO3PACTOM
MIOCTEeIIEHHO NMPOWCXOAUT MX OKOCTEeHeHHe. B mocyiegHIOI Oouepenb mpo-
HCXOJUT 3aMeHa XPAIlla Ha KOCTh B 00JIACTH wWeeK OJUHHBIX KOCTeM,
TO eCTb MeXxXay auaduaoM U anudusaMu. B aTuX 06J1aCTAX KJETKH [e-
JISITCA, 3@ CYET Uero W IIPOMCXOAUT POCT KOCTel B AJUHY. OKOHUYATEJIb-
HOEe OKOCTeHeHHe IlleeK MIJUHHBIX KOCTel IPOUCXOOUT Yy JKEHIIUH K
16—18 romam, a y My>KYUH HeMHOro no3gHee — K 20—22 rogam. IToc-
Jle 3TOr0 POCT KOCTell IpeKpaliaeTcs.

Poct KOoCTH B TOJIIIMHY IPOUCXOAUT 3a CUET JOeJIeHUS KJIeTOK Hal-
KocTHUIbI, Kpome TOro, HagKOCTHHIIA OOCecreuunBaeT cpacTaHue nepe-
JIOMOB KOCTH.

Buasr Kocreit. B 0OCHOBY KJjaccHU(pUKaLUU KOCTelH IOJIOXKEHBI CJedy-
olIMe NPUHIUNOBL Gopma (cTpoeHue) M GpyHKUNU. PasnnuarT Tpyodua-
Thle (OJUHHBIE M KODOTKHE), I'yOouaThble (IJIMHHBIE M KODPOTKHE), IIJIOC-
KHe W CMelIaHHbIe KocTu (puc. 14).

TpybuaTble KOCTM NOCTPOEHBbI M3 ry0uyaToro U KOMIIAKTHOTO Bellle-
cTBa, 0Opas3ymollero TpyoKy ¢ KOCTHOMO3TOBOH moJiocThi0. OHH BBINOJI-
HAIOT BCce TpU QYHKIIUM cKeJeTa (O0mopa, 3alquTa u gBurkeHue). I3 Hux
OluHHble mpybyambeie kKocmu (IJIe40 W KOCTU INpeAljedbs, 6eIpo U
KOCTH TOJIEHH) ABJAIOTCA CTOMKAMHU U [OJWHHBIMH pblUaraMiy JBUKe-
HUfA; KOpomrue mpy6iambvie kocmu (KOCTU NACTHU, IJIIOCHBI, (hajlaHTH)
MpeCTaBJIAIT KOPOTKHE DhIUaru ABUKEHUA.

HapnkocTHMua

2 —B. B. MMaceunyk 8 k.




OnopHo-AsuratensHasa cucrema. Coctas, CTPOEHWe u pocT KOCTU

I'ybuaTble KOCTH ITOCTPOEHBI
NpeuMyIleCTBEHHO U3 Iry64aTo-
ro BelIeCTBa, IOKPBLITOIO TOH-
KHUM cJjioeM KoMmnakTHoro. Cpe-
O HUX Pa3JuvamT OJUHHbLE
2y6iamvie Kocmu (pébpa u
rpyauHa) U Kopomkxue (KOCTU
3ansACTbsA, NPeIJIIOCHBI),
IImockne KoCTHM NOCTPOEHBI
U3 IBYX IIJIACTUHOK KOMITAKT-
HOTO KOCTHOTO  BeIllecTBa,
ry6uaTele CMewaHHas  pexxJy KOTODPBLIMH PaCIIOJIOMKe-
KocTw Kocte HO ry0b4YaToe BeLlecTBO KOCTH.
PasauuaroT nJaockue kKocmu
yepena (106Hassi ¥ TeMeHHBLIE),
KOTOpBIE BBIMOJHAIOT IPEUMY-
LIeCTBEHHO 3alMUTHYI0 GYHKIHUIO, U NJA0CKUEe Kocmu noscos (JomaTka,
Ta30Bble KOCTH), KOTOPBIE BBIMOJHSIOT (QYHKIIMY ONOPHI M 3AlIUTHI.

CvemraHHbIE KOCTM MMEIOT CJIOXKHYIO ¢GopmMy. OHH COCTOAT U3 HeEC-
KOJIbKUX dYacTel, MMeKIUX Da3JMYHOe CTPOeHUEe U IIPOUCXOXKIeHUue
(koCcTU OCHOBaHUSA Yepela, MO3BOHKU).

CBoiicTBa Kocreil. Ba)kHeHIIIMMHU CBOMCTBAMU KOCTeli UeJIOBEKa SB-
JSAIOTCA: TBEPAOCTh, NPOYHOCTb U 3JIACTUUYHOCTbL, KOTODhIE OOYCJIOBJIE-
HBI OCOOEHHOCTAAMH HX COCTaBa U CTpPOeHusA. TBEPIOCTL KOCTeH Npu-
6amkaerca K craau! He cayyallHO Haniu nmpegKMd KCHOJIb30BaJId KOCT-
HBIII MaTepuaJj, MOJYYeHHBbIH OT )XMBOTHBLIX, AJA HU3rOTOBJIEHUSA IIPOC-
TeAIINX OPYAUM TpyJda, HAKOHEUHUKOB CTPeJ U rapnyHoB. IIpoyHOCTH
NO3BOJIIET KOCTAM BBIJEP)KUBAaTh OTPOMHBLIe Harpy3ku. Hamnpuwmep,
YCTaHOBJIEHO, YTO 0OeJpeHHass KOCTb CIHOCOOHA BBLAEPXKATb HaArpy3Ky
B 1,5 7. He meHbIlllee 3HaYeHHE HMeEET M 3JIACTUUYHOCTH KocTeil. MmeH-
HO 3TO CBOMICTBO MO3BOJIIET 3ALIUTUTh OPraHU3M OT IOBPEXXAeHWUii,

TOBBIIIEHHON HArpy3KOM Ha ONOPHO-ABUraTeJIbHYIO CHCTe-
3HaUYeHUe B NMPUJAHUU KOCTAM 3JIACTUUYHOCTU HMeeT Hal-

Buabl kocTen

Ecau npokanuBaHueM ynajiuTh M3 KOCTH OpraHMYecKue BellleCcTBa
(kosn1areH), TO OHa OCTaHETCA OYeHb TBEPAOH, HO CTAaHET XPYIKOU U
Jajke IIpu ¢JaboOM yJape pas3JyleTUTCA Ha OCKOJIKH. Eciu 'ke BBIMOUYHUTD
KOCTh B KHCJIOTE M PAaCTBOPHUTHL cOAepIKalluecAd B Hell MUHepaJbHbIE
COJIK, TO KOCTh IIOTE€PAET CBOIO TBEPAOCTH U CIejaeTCsa TaKOW T'HMOKOi,
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4TO eé MOXKHO OyJeT 3aBaA3aTh B y3es. B KocTAX AeTeil MHOro opra-
HUYECKHUX BelllecTB, U KOCTU AeTell 6ojee ynmpyru, 4yeM KOCTHU B3pOC-
Joro dejoBeka. HauboJsiee mMpoOYHBI KOCTU Yy JIIOJAeH B Boadpacrte 20—
40 seTr. ¥ DOXKHUJBIX JIOAEH H3-3a HapYUIEHUH MHHEPaJIbHOT'O oOMe-
Ha KOCTH CTAHOBATCA XPYNKHMHU.

H3yuyeHne MUKPOCKONMNYECKOTO

1. PaccmoTpuTe mnpemnapar
Opy MaJIOM yBeJUYEeHUU MUK-
pockona. CpaBHUTe YBHUIEHHOE
C PUCYHKOM 15.

2. ObpatuTe BHHMaHHe Ha
YIIOPAMOYEHHOE DPAaCIIOJIOXKEeHUe
KOCTHBIX TJIACTUHOK.

3. 3apucyiite yBUIEeHHOE U
claeylajiTe  COOTBETCTBYIOIIUE
0003HaUeHUA.

4. CpenaiiTe BBIBOA O
MHUKPOCKONHUYECKOM CTDPOEHUU

KOCTH.
Puc. 15. Munkpockonuyeckoe
HWe KOCTW
Kakoe 3HavyeHne nmMmeeT ONOpHO-ABUraTensHas Anagus.
cictema? 3nuguns.
Kakoe cTpoeHne nmeeT KOCTHaNA TKaHb? Ha,ﬂKOCTHML‘a-
Kakoe cTpoeHune nmeeT TpybdaTas KOCTb? Koctu:
Kakue Bmnabl KOCTEN BAM M3BECTHblI M KaKOBO 3Haye- pr6qa'rble,
HWe Takoro MHoroobpasws? ry6uarsie,
Brnarofaps KakuMm CTpykTypam NponcxoamT pocT KOC- nnockue,
TW B ANVHY W TONLWMHY? CMeLLaHHble.

Kakue mMeHHO OCOOEHHOCTH COCTaBa WM CTPOEHUS KOC-
Teil 00ecneynBalOT UX T'HOKOCTb, IPOYHOCTb U OTHOCHU-
TeJIbHYIO JIETKOCTh?

2%



CkeJsieT yeJioBeKa COCTOUT U3 KOC-
Ted U COeJUHAMIILIUX UX CBA30K —

1. Kakoe cTpoeHune nmeeT ckenet xpAled. B HEM pasaMyalT He-
MekonmTalowmnx? CKOJBKO OTIeJIOB: CKeJleT TOJIOBHI,
2. KakoBbl 0COBEHHOCTN CTPOEHUS CKeJIeT TYJIOBUILIA U CKeJIeT KOHeu-
OMOPHO-ABUraTENIbHON CUCTEMBI HocTeil (puc. 16). ITo Becy ckeJer
yenoseka? cpegHero dYeJIOBEKa COCTAaBJSET

npubausutesbHo 15% ot macchl Te-

Ja. Bcero B ckeJieTe YeJiOBeKa Ha-
cuuThIBalOT OKO0JiI0 200 KocTeil, HO UX TOYHOE YMNCJIO YKa3aTb HeJb3sd,
TaK KaK y DPa3HbIX JiIoAed (B HEKOTOPBIX OTAeJjiaX) OHO MOXKET pa3Jiu-
YaThCsH.

Coeaunennsa kocrtei. CoeJUHEHUA HYXKHBI JINOO IJIs TOTO, YTOObI OZ-
HHU KOCTHU MOTJIM OBUTAaTbCA OTHOCHUTEJBbHO IPYTrUX, JIUOO AJA TOTrO, UTO-
OBl COEIUHUTH HECKOJbKO KOCTell B OJZHO IIpOYHOe obpasoBaHwue. Ilo-
3TOMY-TO COEIWHEHUs KOCTeH M OBbIBAIOT DA3JIMYHBIMU: 71008UNHbLMU
(IpepbIBHLIMU), NOAYNOOBUNHbIMU U HEeNnodsuMcHbvimu (HelpephIB-
HBIMH).

IToaBM)KHBIMU COeJUHEHUAMH ABJIAITCA cycTtaBbl. OHM OLIBAIOT paa-
JUYHOM (hopmbl. Hale Bcero cyctaB COCTOUT U3 CYyCTaABHBIX ITOBEPXHOC-
Teil KOCTel, NOKPBITHIX 'MaJUHOBBIM XPAIIOM, IPUYEM 3TH IIOBEPXHOC-
T 0 OpMe CTPOrO COOTBETCTBYIOT APYT APYry. MecTO KOHTAKTa KOC-
Tell NPUKPBITO NPOYHON OOOJIOYKOM M3 COeIUHUTEJIbHOW TKAHH —
cycmaeHoll cymkKoil, o6pa3ymolleil TepMeTUYHYI0 CYCMasHyo noaioCmb.
B cycTaBHO#I mOJIOCTM HAXOIUTCA 0cof0as KUIAKOCTh, HEOOXOoMMAas OJdA
YMeHbIIIeHUs TpeHUusa B cycraBe (puc. 17).

HenogBuikHble COeIUHEHUSA XapaKTepHbI, HAIIpUMep, AJIA cOeauHe-
HUA KOCTeH MO3TOBOM 4acCTU uepe-
na. [Ipu aTom HeGOJIbIIINE BBHICTYIIBI
OJHOI KOCTHU 3aXOOAAT B BBIEMKH
apyroi koctu. Ilosnyuaromuiicsa

fonoeka IIPU 3TOM IIIOB OuYeHb IIPOYEH,

628111850‘317; IpOYHee OKPYKAIOLIUX ero KOCTei.

KOCTH IIpomesxxyTOouHOII (hOPMOI1 couJie-

chggim%g HEeHUs KOCTeHl sABJAEeTCA IOJIYyIIOo-

OBU)KHOE coenuHeHue. B atom cuay-

B)époﬂp“#'é yae KOCTHU COeIUHEHBI MEXXAY CcO0OH

nonymecsues  4Yepe3 yIpyrue XpdileBble IIPO-

(MeHuckos)  gaagxku. K HDONYyNOABHXKHBIM CO-

eINHEHUSAM OTHOCAT COeIWuHEeHUd

Puc. 17. CTpoeHvWe KONeHHOro Cycrasa MeXK1y MHOTMMHK IO3BOHKAMH, CO-
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CkeneT Tynosuwa

cycTas

cycTas

HagkoneHHuk
(xoneHHasa Yawe4ka)

[oneHocToNHbIN
cycTas

Puc. 16. CkeneT 4enoseka

Ckenet ronosbl (4epen)

Mo3arosoi
otaen
yepena

Mosac HuxHen
KOHEYHOCTH
(Ta3oBblii NOKAC)

Tasosas
KOCTb

KocTtun
npeanMtoCcHbI

KocTtun
NAKOCHbI

nanbues ~———

Mosc BepxHen
KOHejHOCTM
(nneyesoi nosc)

NokTesas
KOCTb

JNyyeBas
KOCTb

Koctun

Koctun
nacTn

danaHrn
nanbues

Csob6oAHan
HUXXHAR
KOHEeYHOCTb

BenpeHHas
KOCTb

Bonbwebepuosas
KOCTb

ManobepuLosas
KOCTb



Ckenert 4denoseka. CoenumHeHne koctey. Ckenert ronossl

Moa3roson eIVHEeHUs DEOep C IpyAUHON
oraen ¥ IPYAHBIMU IO3BOHKAMU.
€HHas Ckeser roJoBbI Ha3bIBAIOT
KOCTb

yepenom (puc. 18). Yepen
omnpenesaser (GopMy TrOJIOBBI,
npegoxXpaHAeT OT MOBPeXxXIe-
HUH T'OJJOBHOH MO3I', OpPraHbl
3peHusa, cjayxa U OOOHSHUAI.
Bcero uepem BKJIOUaeT B ce-
6a 23—25 Kocreii. Yepen
noapas3nendaoT Ha MO3TOBOM
M JULeBOM oTaesibl. Mo3ro-
BOIT OoTHAes uepemna oOpa3oBaH
Puc. 18. CtpoeHne ckeneta rofiosbl HEIOABUXKHO COeIUHEHHBIMU

KOCTAMU: JJOOHOM, IBYMSA Te-
MEHHBIMH, JBYMS BMCOYHBIMM, 3aTHIJIOYHOW, KJIMHOBUIHOM U pPeELIET-
YaToi. ITU KOCTH O0OpPa3yIOT BMECTHUTEJIbHYIO MOJIOCThL uUepena, B KOTO-
poil pacmoJjIoMeH IOJOBHOH MO3T.

KocTu Mo03roBoro oraesia MpOHH3aHbI MHOTOUYKCJIEHHBIMU OTBEPCTH-
AMU, uepe3 KOTOpble NMPOXOIAT KPOBEHOCHBbIE cOCydbl U HepBbl. Camoe
KPYIIHOE OTBEPCTHUE pPACHOJIOXKEHO B 34TBLIOUYHONM KocTu. Yepe3 Hero
CIIMHHOII MO3T COO0IIaeTCcs C I'OJIOBHBIM. BoJIbIINE MOJOCTU UMEKTCS B
BHCOYHBIX KOCTAX, B HUX PAaCIIOJIO)KEHBbI OPraHbI CJyXa U PABHOBECUA.

JInileBoii oTHes depema 0o0pa3oBaH MHOTOUYHCJIEHHBIMH HapPHBIMU U
HenapHbBIMU KOCTAMU. Bce OHU coegWHEHBI MeXXAy CO000ii HemOgBUXKHO,
HCKJIIOUEHNEe COCTaBJISAET HUMNCHAA ueswocmb., OHA MOXKeT ABUTATLCA U
BBEPX-BHU3, U BIPABO-BJIEBO.

3aTbinoYyHan
KOCTb

CoeanHuresibHbIe TKAHU M uX (PyHKuuu. Kak Bbl yike 3HaeTe, Bce
COeIUHUTEJIbHbIE TKAHU 00pa30BaHbI KJETKAMU U OOJBIINM KOJUUYEe-
CTBOM MEXKKJIETOUHOT'O BellleCTBAa. JTa IpyIla TKaHel OYeHb Pa3HO-
obpa3Ha. K Hell oTHOCATCA KOCTb, XpsdALl, JuMda, XKUDPOBasg TKaHb,
IeHTUH 3y00B. CoeJMHUTEJbHAA TKAHb BBINOJHAET PAl QYHKIIUI.

1. Mexarnuyeckasn PyHKYyuA 3aKJI0O4YaeTcad B TOM, UTO KOCTH, XDA-
U, CBA3KU U CYXOXKUJHUSA AAIT OIIOPY BCEMY OPraHU3MY.

2. CoedurumenvHasa QyHKYUA 3aKJIIOUAETCs B YTO KPOBb U
auMpa, HenpepbIBHO NHepeABUTrasfch IO OPraHU3My U NepeHocs paa-
JUYHBbIE BeEIIeCTBAa, COEIUWHSIOT BCe OPraHbl M TKAHU B €JUHOE IIeJIoe.

3. Bawumrasa QpyHKYuUA 3aKJIIOUYAETCSI TOM, UTO MMEHHO KJIETKHU
COeIVHUTEJbHON TKAaHU 00ecneymBalOT UMMYyHUMem, TO eCThb 3allu-



o LW EN R P MG PO R LW N W
OrNOPA N ABUXEHWE

LIAaIOT OPraHu3M OT 0O0JIE3BHETBOPHBIX MHUKPOOPraHU3MOB. TOrO,
coeIVHHUTEeJbHAA TKaHb yYaCTBYeT B 3aXKUBJIEHUUW PaH U pereHepaliuu
NOBPEXXIEHHBIX OpraHoB. Bo3HuKalolllue Ha MecTe Ilope3a pPyOILbI 06-
pa3oBaHbl COEJUHUTEJNbHOII TKaHbIO.

4. KposemeopHaa yHKYUA OIpenesieTcsa TeM, UYTO KJIETKH Kpo-
BU CO3PEBalOT B KPAaCHOM KOCTHOM MO3re U JuUM@PaTHUUYECKUX y3Jax,
TO eCTb B OpraHax, oO6pa3oBaHHBIX COEIUHHUTEJbHONH TKaHLbIO.

B ocHOBy kKJaccu(puKalluM CyCTaBOB IOJIOYKEHBbI CJeAVIolUe NPUH-
IIUObI: CTPOEHUE CYCTaBHBLIX IIOBEPXHOCTeil (IIpoCThie, CJIOXKHBIE
u ap.), ux ¢popma u pyHKnua. CreneHb NMOJBUIKHOCTU KOCTel B TOM
UJIU UHOM CyCTaBe 3aBUCHUT OT OCOOEHHOCTEH ero CTPOEHUSA U IIpeix-
Ie Bcero ot (opMbl CycTaBHbIX NoBepxHocTeil. Ilo ¢opme pasamuaioT
cycTaBbl HIapPOBUIHBIE (chepUUecKUe), 3JJIUICOUIHbIE, OJIOKOBUIHBIE,
MBILIEJIKOBbIE, IIUJIUHAPUYECKHUE, CEeAJIOBUIHbIE U IJIOCKUE.

Cdepuyeckuin Unnnnapuyeckuin ONAMNCconaHbIN

KakoB COCTaB ckefneTa yenoseka?

KakoBO rnaBHOe 3Ha4eHue KocTen 4depena? Cycras.

B 4éM 3aK/II04aeTCH raBHOe OTMYME HUXHEN 4e- Koctu uepena:

MIOCTM OT OCTafbHbIX KOCTEN NMLEBOro OTaena cke- nobras,

neta ronosbi? TeMEHHble,

OxapakTepu3ynTe WU3BECTHble BaM TUMbl COEAMHEHNS BHco4Hble,

mexay KocTamu. Npueeamute COOTBETCTBYIOWME NPU- 3arTbinoYHasn,

Mepbi. KNnMHOBNAHas
n peweéryarasl.

ITouemy y uyesioBeka MO3rOBOM OTHeJl uepemna npeobJia-
JaeT HaJ JIUIIEBLIM OTJeJIOM?



OCHOBOIT CKeJieTa TYJIOBUIIA SABJIAET-
CA TIIO3BOHOUYHBLIM CTOJO, HJIU nNO-
360H0uHUK. OH cocTourT u3 33—

Tena? 34 mo3BOHKOB. II03BOHOK COCTOUT U3
2. Kakoe 3HayeHne unmeloT ectecT- TeJla M OTPOCTKOB (puc. 19). Hdyru
BeHHble M3rnmbbl NO3BOHOYHMKA? IO3BOHKOB 3aMbIKAIOT ITO3BOHOUYHBIE

OTBEpPCTHUSA, KOTODhIE, pacrmoJiaraschb

IpPyr HaA AOpyroM, o0Opa3ylooT IIO-
JIOCTb — IIO3BOHOYHBIN KaHaJ. B HEéM mpoxoauT cnuHHOK Mo3r. Teua
IIO3BOHKOB IIOJIYIIOJBUXKHO COeJUHEHbl MeXAY CO00I depe3 XpsAleBbIe
MeXKIIO3BOHOUYHbIE AUCKH U YIAEeP)KUBAIOTCSA NPU IIOMOILYU MHOTOYHUCJIEH-
HbIX cBsA3oK. [(1] Biarogaps TakoMy coeIVMHEHMIO OOJbIIAs YacTh II03-
BOHOUYHMKA SABJSAETCA YIIPYroif U rudokoii. Tak Kak XpsAllleBble JUCKH MO-
I'yT CoKUMAaTbCHA, TO K Beuepy POCT UeJIOBEKa yMeHbLIaeTcs Ha 1—2 cwM,
a npu 0oabINUX (PU3NUECKUX HArpyskax gake OoJbmie. OQHaKO 3a HOYb
IIO3BOHOYHHUK YeJIOBEKa BOCCTaHaBJIHWBAeTCS OO MHPeXXHeil AJIUHBI

B 1n0o3BOHOUYHUKe BBIJEJAIOT CJleAyIOlLUe OTHAeJbl: IIeWHbIH, IPyA-
HOM, MOSACHUYHBIN, KPECTIOBBII U KOMYUKOBBIK (puc. 20). YUem HHuKe
pacmoJIo’KeH IMO3BOHOK B IIO3BOHOYHUKE, TeM 0OOJIbIlle Ha Hero Harpya-
Ka ¥ TeM MacCCHBHee ero TeJo.

Y 4desoBeKa, KaK U y MJIEKONHUTAIOUIUX JXUBOTHBIX, CEMb IIO3BOHKOB
00pa3yIoT IIeiHbIil oTAes]. BepxXHUM HIeHHbIA MO3BOHOK — amMJaanm —
He UMeeT TeJa, a ero AYTd CPOCJUCh C KOCTIMHU OCHOBAaHHUA depeIa.

I'pyonoit omdesn MO3BOHOUHUKA COCTOUT M3 12 I'DYIHBIX IIO3BOHKOB,
KOTODbIe IOJIYIIOABHMIKHO coelUWHeHBbl ¢ 12 mapamu pébep. CeMb Bepx-
HUX pebep TaKke MOJYINOABHUIKHO COeJIUHEHBI C I'PYJAHONM KOCTbIO, HUJIU

epyounon. VIII, IX n X pébpa

M03BOHOUHDI Yyepe3 XpAIIU COeJUHEHBI C
noaaOHqu'éaeHa" BBINIeJIeXKAlllUMU pé6paM1f1..
MNonepeynble  Ilepemnue koHubl XI u XII pe-

0TPOCTKN (2)  Gop cBOGOAHO 3aKAHYMBAIOTCA

B MblIIIax. I'pyauHa COCTOUT

U3 DYKOATKH, K KOTODPOH NIpU-

COeINHAKTCA KJIIUYUILI, TeJa,

K KOTOPOMY IIDHCOeIUHSEeTCS

I—VII mapel rpyagHbIX péEGep,

U Me4YeBUAHOI'O OTDPOCTKA.

CycTaBHbie BNaamHbl AN couneHennss 1 PYAHBIE IIO3BOHKH, DEGpa U

C pébpamu (y rpyfiHbix NO3BOHKOB)  IpyAMHA O00pPa3yIOT TPYIHYIO

KJeTrky (cm. puc. 20), B mo-

Puc. 19. CTpoeHme no3soHka JIOCTH KOTOPOH PAacCHOJIOeHbI
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cepAile, JIETKHUe, Tpaxes U OULIEeBoJA. Biarogaps IBUKEeHUSM
KJIETKH OCYIIeCTBJSeTCs BHeIIHee JbIXaHUe.

omdesi TO3BOHOYHHUKA 0O0pa30BaH MATHLIO MaCCUBHBIMU
MOSACHUYHBIMU ITO3BOHKaMH.

Bce maTe Kpecmyo8vtx no-
360HK08 CPACTalTCA B eIUHBINA
KpecTell, TPOYHO COeIUHEHHBIN
¢ TasloBbBIMU KocTAMU. Takasa
MOIIlHAasA KOHCTPYKIUSA 06pa3so-

BaJlach IJIA TOro, 4TOOBI obec-

NIeYUTh OIIOPY TeJy IIPU Ilepe- [ﬁgﬂﬂ:g
X0oge K IPAMOXOXAEHUI0, U
XapakKTepHa TOJIBKO [OJIA 4YeJio-

Beka. OkKoHuUaTeJIbHOE cpacra-

HHEe KpPEeCTIIOBBIX IIO3BOHKOB
OPOUCXOAUT OOBIUHO K 18—

20 rogam. Bepxymka KpecTia rpyaHoit
coeIUuHAETCA C KOIIYUKOM. otoen (12)

Konuukosblit omdesn 1mo3BoO-
HOYHHUKA y 4YeJioBeKa obpaso-
BaH 4—5 MaJeHbKHUMU CpOC-
IIMMHUCSA ITO3BOHKAMU.

Kak Bam y)xe u3BecTHO, B
CBA3M C IEepexoJoM JIJed K
NPSAMOXOXKIEHUI0O B IIO3BOHOY-
HHUKe 00pa30BaJIUCh UeThIPE U3-
ruba, JBa U3 KOTOPbIX HAIpasB-
JeHbl BBINYKJIOCTHIO BIIEPEN:
HIeHBbIA U NOSACHUYHBIA J0D- MOSICHUYHBIN
003bl, a Apyrue ABa HAIpaBJIe- otaen (5)
Hbl BBINYKJIOCTBIO Ha3am: Ipya-

HOH M KPEeCTI[OBO-KOIMUNKOBBIH

Kugo3bvl. Biaromapsa aTum ua-

rubam obecreunBaeTCA HAITEK-

Hass aMOpTHU3anusd T'OJIOBHOTO

Mo3ra mnpu Xoabbe, Oere, KpecTLoBsbIit
npeKKax (cm. puc. 20). otaen (5)

CkeJsleT KOHEYHOCTEH M HX
nosicoB. CKeJieT n.iewegozo no-

Aca HYXeH [AJd COeJUHeHUS Konuvkoseli
CKeJeTa PYKH C OCTAJbHBIM o1aen (4-5)
ckeJieToM. B ero cocraB BXOgAT

ABe Jonamku ¥ IBe KIOXUYbL Puc. 20. CTpoeHne MO3BOHOYHMKA W
(cm. puc. 16). Jlomatkm — ero n3rmbbi

LWenHbin
otaen (7)

Noppano3




Ckenet Tynosulya. Ckenetr KOHe4yHocTen 1 mnx Mnoscos

NJIOCKHE TPeyroJibHble KOCTH, PACHOJIO)KEeHHbIe Ha 3agHeii CTOPOHE I'py.I-
HOM KJIETKH W COEJIWHEHHBIE C HEHl TOJILKO MOCPEeACTBOM MbIHIl. Kiro-
YuIbl — S-00pa3Hble KOCTH, COeOUHEHHbIE C TPYAWHOI W JIONATKOM.
CkeJier c80600HOlU 8epxHell KOHewHOCMU O0pPa30BaH N.Je4e80il KOCmblio,
Kocmamu npednneubs (OKMeBON N AYHeB0il) U KOCMAMU KUCMU.

CKeJeT KHCTH 0O0OpasoBaH BOCEMBIO KOCTAMU 3ansacmbsa (y
B3POCJIOTO YeJIOBEKa MBe KOCTH CPACTAIOTCSA U OCTAETCSA CEMb), PACIIOJIO-
’KeHHbIMH B OBa pAla, NAThIO KOCTAMH NACTH W (ajlaHraMu maJiblleB
(B OOJIbIIIOM IaJIbIle ABe (haJlaHTH, @ B OCTAJbHBIX II0 TPH).

Ckesler ma308020 nosca CAYXUT OJA COeIUHEHUS CKeJjeTa HOTU C
NMO3BOHOYHUKOM. Ta3oBbIif mosfc obpasdyeTcs 3a CYET CpacTaHUs JBYX
node30ownblX, IBYyX cedaruuw,Hblx U OIBYX JOGKO8bLX KocTeil. B mecre
COoeqUHEHUA 3TUX KOCTeil HaXOAUTCA BEPTJY)KHasd BIAAWHA, B KOTOPYIO
BXOJIUT TOJIOBKa OeIpeHHOM KocTu (cMm. puc. 16). TazoBbie KocTH CO-
eIUHSAIOTCA C KPECTIOM B OYeHb IIPOUYHYI0O KOHCTPYKIHI0O — Ta3. OH
npeacTaBJisieT CO0Ol KOCTHOE KOJIbIIO, BHYTPH KOTOPOT'O HaXOAUTCHA
nosoctb. Ha Ta3 omupaeTcsa IIO3BOHOUYHBIM CTOJ0, a obOpasyrliue ero
NJOCKHEe KOCTH NOAAEepP)KMBAIOT U 3alUIaI0OT BHYTPEHHUE OPraHBbl,
pacnoJio)KeHHble B OPIOIIHOM ITOJIOCTH.

CkeseT Cc80600HOIl HuXcHell KOHewHOCcmMU 00pa3oBaH 6edpeHHOil
Kocmblo, Kocmamu 20neru (6oavwas U manas 6epyoéas) U KoCmsamu
cmonbt. CToma COCTOUT U3 CeMHU KocTeil npednJiocHbl (camas KpynHas
U3 KOTOPhIX — IATOYHAA), HATH KOCTEH nJACHb. U (ajlaHr IaJiblieB
(B 00OJBLIOM IaJblle OBE U IO TPHU B OCTAJbHBIX). ¥ UeJIOBEKa CcTOIla
cBoguyaTas, YTOObl CMArYaTh TOJIYKM, BO3HHUKAIOIIMWe IIPU Xoawnbe, Oere
U ODBIXKKAX, YTO ABJAETCH ellé OJHUM IPHCIOCOOJeHHeM K IPAMO-
XOXKIEHUIO.

dopMupoBaHUEe U3rUO0OB IIO3BOHOUYHHKA Yy YeJIOBEKA NPOUCXOIUT
IOCTEIIeHHO B TeUeHHe IIePBOro rojgaa »Kus3Hu (puc. 21).

I103BOHOYHHMK HOBOPOXXAEHHOI'O HMEeT TOJbKO OBa M3ruda — TIpya-
HOM YW KpEeCTUOBBIA KH(O3bl, KOTODPble HA3LIBAIOT NepBUUYHbIMU. Illeli-
HBIM U NOSACHUYHBIN JIOPAO3bl PA3BUBAIOTCA IO3JHEe U HA3bIBAIOTCA BTO-
puYHBIMU. M3rub meiHOro oraesa pasBUBaeTCsa y peOEHKA IIPUMEPHO K
1,5 mecAmam, Korjga HaYMHAOT (OPMUPOBATHLCA MBIIIIBI LIEd U pe-
OEHOK, JIE)Ka Ha 'KUBOTE, HAUYMHAET IIOJHUMATL roJioBy. I3rubd mosicHu4-
HOI'0 OTJeJjia IMOABJIAETCA, KOor'Ja pe0€éHOK HAaYWHAEeT CHUIEThb U II0JI3ATh.

dopMupoBaHUe HU3THO0OB ITO3BOHOUHHMKA 34aBHCUT OT OCOOEHHOCTeMH
yxoga 3a pe6éHKoM. Ecau poauTesn HOCAT peOEHKA HAa pyKax B Ipa-
BUJIBHOM IIOJIOXKEHHUHU, U3ruObl €ro MO3BOHOUYHHUKA OyAYyT (OPMUPOBATHL-
Ccs CBOEBPEMEHHO U NpaBUJIbHO. Ecan ke OHM HOCAT peOEHKa, HepaBHO-
MEPHO paclpenesisisa Harpy3Ky Ha ero HeOKPENUIWH IT0O3BOHOYHUK, CJIMII-
KOM DAaHO HAUYMWHAIOT €ero Ca’KaTh HJHN IIPOCTO NEePEBO3AT B CHUAAUYEM
MOJIO’KEHUHN B KOJIACKE, TO 3TO HEu30eXHO NPUBEAET K HapPYIIeHUSIM
HOPMAaJbHOro npoilecca (JOPMUPOBAHUA U3TUOOB ITO3BOHOUYHOT'O CTOJIOA.
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cuant

1 Mecsu, 3 Mmecsua 5Mecaues 12 mecsaues

Puc. 21. ®opmupoBaHme M3rMboB MNO3BOHOYHMKA

HNHorpa y uesoBeKka MOXXHO OOHApY»XUTh amasu3m. Tak Ha3bIBa-
IOT BPOXKAEHHBIA BO3BpaAT K IIpU3HaKaM npefxkoB. Hampumep, y HeKO-
TOPBIX HOBOPOXKAEHHBIX JeTell BCTpeudaeTcs YBeJHUeHHe YucJja KOII-
YUKOBBLIX IIO3BOHKOB, TO €CTh XBOCT! OTO M €CTh aTaBU3M, IIPOSIBJISA-
IOLIUMCA B aHATOMUYECKOM CTPOEHHUU OIIOPHO-ABUraTEJIbHOM CHUCTEMBI.

Kakoe CTpoeHne MMeloT NO3BOHKK yenoseka? “ rpy.qHaﬂ

Kakve ocobeHHOCTU CoCTaBa M CTPOEHUS NO3BO- KeTka.
HOYHMKa obecneymBaloT yNpyroctb M rMBKOCTb Tena Kpecreu.
Yyenoseka? Tas.

YTO Takoe rpyaHas Knetka U KakoBbl eé (yHKLMn?
Kakoe 3HaueHve Ons Yenoseka WMeEET MaCCMBHOCTb
KpecTua M KOCTen TasoBoro nosca?

IloueMy y MJIEKONIHTAMOIIUX XUBOTHBIX, B OTJIMUHE OT
yeJI0BE€Ka, IPU pOoJaxX He BO3HUKAET NPOGJeM, CBA3aH-
HBIX CO CTpOeHHeM cKeJjiera? UTO moMoraer uyesIOBeKY
PeuIuTh 3TU nNpoGJeMbI?



MBpBINIIBI, COeOTUHEHHBIE C KOCTSAMHU
CKeJleTa, Ha3bIBAIOT 7NONepesHO-no-

1. KakoBbl 0COBEHHOCTU CTPOEeHUS 0CambLmMu UIH CKeNeMmHOI MYCKy-
MbILUEYHBIX TKaHen? samypoii. OHU BBIMIOJIHAIOT B Opra-
2. Kakoe 3Ha4eHune MMEeIoT MbillLbl HU3Me ILeJbli pAg QYHKIUH: Iepe-
4Ns XWBOTHbIX, obuTalWMUX B OBU)KEeHHe YeJIOBEKa M YacTer ero
Ha3eMHO-BO34yLWHOW cpege? TeJia B IIPOCTPAHCTBE, IOJAJeprKaHue

mo3bl, JbIXaTeJbHble [ABUXKEHUS,
JKeBaHUe U IJIOTaHUe, apTUKYJIAIIUA
u , 3allliTa BHYTPEHHUX Op-
rasHos. '

B Tene uesioBeka pasyiMuHbIE HCCJIedOBaTeJM HacuuThIBaloT ot 400
o 600 mpimim. ITo macce onu cocraBaswT or 35 mo 50% y TpeHUpO-
BAaHHBIX CIIOPTCMEHOB.

CrpoeHune ckeJeTHbIX MbILL. CTPYKTYPHOM OCHOBOM CKEJIETHBIX
MBILII[ SBJSETCA IIONEPEeYHO-II0JI0CATAs MBIIIEYHAS TKAaHb BEA, KOTO-
pas COCTOUT U3 MHOTOSAEPHBIX KJIETOK, MMEIOIIUX BHUJ HOIEPedYHO HC-
YepUEeHHBIX BOJIOKOH, CIIOCOOHBIX K M3MEHEHWIO CBOEH AJINHBI, TO €CTh
K cokKpalleHulo. IMeHHO 3Ta TKaHb 00pa3dyeT 4YacTh MBIINIIbI, HA3bIBA-
eMyo0 OprowmkKo (puc. 22). BosokHa coOpaHbl B NYYKH, KaXKIBIH ITYYOK
MOKDBIT OOOJIOYKOM M3 COeJUHHUTEJbHOU TKaHu. IIyyku, B CBOIO oue-
penb, coOpaHbl B CKEJIETHYIO MBIIIIY W TOXXKe MNOKPHITHI O0LIel coenqu-
HUTEJIbHO-TKAHHOI 000/I04KOil — ¢acuueinn. Ha KoHIIax MbINII 3Ta
000JIOUKa yTOJIIIaeTCsA U NpPeBPAlllaeTCcAd B CYXOXKMJINSA, KOTOpPble IIPHU-

My4Kn MblWEYHbIX BOJIOKOH
MbiweyHoe

Puc. 22. CTpoeHve CKeneTHOM MbllUpl
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KPeIlJISIOT MBIINY K CIeIHaJbHBIM HIEPOXOBATOCTAM, OYrOPKaM U BBI-
poctaM Ha KoOCTaAX (cM. puc. 22).

I'pynmsl CKeJIETHBIX MbILIL. MBIIIIIBI Tejla YejoBeKa II0Apa3aessaioT
B COOTBETCTBHM C HUX PACIIOJIO’KeHHeM B opranuame (puc. 23).

Mblwybt 20108bt U wew. MBI TOJOBbI MO0 GYHKIUAM AeJAT Ha
’KeBaTeJibHbIe 1 MuUMHUecKue. JieBaTeJabHbIe MBIIIILI OJHUM KOHIIOM
NPUKPeIlJIeHbl K KOCTAM uepena, a APYyruM — K HIKHel dvejgiocTu. M3
UX Ha3BaHMUA SICHO, UTO OHU HEOOXOJAUMBI AJId MEeXaHHUYeCKOIo U3MeJlb-
YeHUA U IIePEMEINNBAHUA IIUIIU, TO €CTh IJIA €€ Ilepe’XEBbIBaHUA. MH-
MHYECKHNe MbINIIIbI OJHUM KOHIIOM NPUKPENJEeHbl K JUIeBOIl YacTH de-
pena, a JPYr'UM — K BHYTDPEHHel IIOBEPXHOCTU KOXKU Jauna. Kpyzoswvie
MblWYbl PTA U I'JIa3 BOOOIE He IIPUKPeNJeHbl K KocTaM. Takum obpa-
30M, OHU SABJSAKTCA HCKJIUYEHHEM CPeAu MBIIII, CKeJeTa, OOBbIYHO
NPUKPEIJIEHHBIX K KOCTAM C 00X CTOPOH. MUMHUUECKHE MBILIIILI OCY-
LIECTBJISIOT OTKPBLIBAHME U 3aKpbIBaHHE IJja3, MPUIAIOT JUIY Ompeje-
JIEHHOEe BBIpa)KeHHUe, a TaKyKe CJIYKaT OJsA NPOU3HEeCeHUA HEeKOTODBIX
3BYKOB. {11 uejoBeKa, KOTOPHBINA IIOCTOSAHHO OOLIaeTcA ¢ APYTrUMHU

TpaneuvesugHas
MblwLa

MblILLUbI

Mbiwubl
wewu

Wvpoyanwas
Mblwua
CMNUHbI

MbiwL bl
ronexHu

Puc. 23. Mbiwubl Tena Yyenoseka



CTpoeHne 1 PyHKUMM CKENEeTHbIX MbILUL

JIOIbMH, MHMHUECKHEe MBIIIILI OUYeHb Ba’)XHbI. Bce MBI 3HaeM, uTO
WHOTIJa BbIpA’XKeHUWEe JHIla TOBOPUT 00JIbIlle, YeM JI00ble cJioBa. MBbIII-
OBl IIIeW HY XHbI AJA OIBUXKEHUS He TOJbKO CaMON HIerd, HO U TOJIOBHI,
a Tak)Ke HMI)KHEHN 4eJIIOCTHU.

Mbluiybt cnunbl OCYyLUIECTBJIAIOT ABUXKEHUS T'OJIOBBI, LIEH, JIOMATOK.
OHM MOTyT NPUIIOAHUMATHL U ONYCKATh DPYKHU. KpomMe TOro, MbINIII[bI
CIIMHBI HEOOXOAUWMBI AJISI MOAAepP KaHUs BEPTUKAJBbHOIO IIOJIOKEHUS Te-
Ja.

OpHa rpynna mbiiy 2pydu MpUcOeJWHEHa K KOCTSAM IIJIEUeBOI'O IIO-
fca M PYK M ydyacTByeT B UX ABMWIXKeHUU. [[pyras rpynna Ha3blBaeTcCs
MmexucpébepHoimu mbiuwyamu. IMEHHO 3TH MBIIIIIBI NOJHUMAKIT U OIyC-
KaloT pebpa Ipu BHEHUIHEM JbIXaHUU.

Mpvuuybt wusoma. IlepengHue n 60KOBbIe CTEHKHU »KUBOTa 00pa3oBa-
Hbl MBINII[AMH, KOTOPbIE HA3bIBAIOTCS OPHIIHBIM mpeccom. Mx Tak
Ha3BaJu IIOTOMY, UTO ITPX COBMECTHOM COKpAallleHWU OHHU HaJaBJINBAIOT
Ha BHYTPEHHMHE OpraHbl, pacHoJiarapiiueci B OPIOIIHOW MOJIOCTH.
MpIniubl XXKUBOTA HEOOXOAMMBI IJII ITIOBOPOTOB TYJIOBHILA B CTOPOHBI U
HAaAKJIOHOB. OHI/I VU4acTBYIOT B AbIXaTeJIbHBIX [ABHXXEHHNAX, a TaK»Xe BO
MHOTHX OPYTUX IIPOIleccax JXKU3HeAeATeJbHOCTU. IIpu 3TOM OpIOLIHOM
IIpecC BBINIOJIHAET He TOJIbKO [JBUraTeJIbHYI0, HO M 3alIUTHYIO (QYHK-
nuio. K MbImmaM >KMBOTa OTHOCAT TaK)ke Auacgparmy, KoTopas rep-
METHYHO paaleJsseT NHOJIOCTh TeJsa YeJOBEeKa Ha IFPYOHYI0 U OPIOIIHYIO

nojoctu. OcHOBHaA (pyHKUMA IuadparMbl — ydyacTUe B IbIXaTEJbHBIX
OBU)KEHUSAX.
Mbviuwiybl naewegozo nosaca u obecrneunBalOT CJIOYKHEHIINe IIe-

peMellleHUss PYKHN U eé

Mbubiuwybt ma3o08020 nosca n Hozu. Ta3oBble MBINIILI 00ECIIEUNMBAIOT
OBU)KeHNe 0eapa, MBIIIIBI 0elpa YYacTBYIOT B ABU)KEHUH Oeapa U ro-
JeHH. MBIIIIbI T'OJIEHH HEeOOXOIWMBI AJIA OBUXKEHUS CTOIBI, M, HAKO-
Hell, MBIIIIILI CTONBLI CTHOAIOT M Pas3rudaroT IaJbIbl HOT.

MpebleyHble TKaHU 0OOpa3OoBaHbI KJETKaAMU, O00JIaJalollMMU CBOM-
CTBAMH BO30YAUMOCTH W COKDaTHUMOCTU. B036ydumocms — 3TO CIO-
COOHOCTh KJIETOK OTBeYaThb Ha BHeIIHUEe pa3gpa'KUuTesd, a CcoKpamu-
MOCMb — CIOCOOHOCTb KJETOK 3THUX TKaHel MEeHAThb CBOM pa3Mephl
IO AeHCTBHUEM 3THX CaMbIX pasaparkuteseii. [[eso B ToM, UTO B cOC-
TaB MBIIIEUHbIX TKAHEH BXOIAT OCOOble COKPATHUTEJIbHbIE OEJIKM — aK-
TUH ¥ MHO3UH, KOTODbIE, B3AUMOJEHCTBYSA MEXAY CO0O0ii, YMEHbIIAIOT
IJVUHY MBIIIEUHbIX KJIETOK, U BCA MBbINIIIA cOKpaulaerca (puc. 24).
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COKPALLEHNE

Puc. 24. CxemMa MbILWEYHOro BOJIOKHA

ITonepeuHo-moJiocaThle MEBIIIIEUHbIEe KJETKH (BOJIOKHA) OYeHb TOH-
KHe, HO AJIMHHBbIe. MbIIIIeUHbIe COKPAaTUTEJbHbIE OEJIKH PaCIIOJIOXKEHBI
B 9THUX KJIETKaX B CTPOTI'OM IIOPSAJKe M 00pa3yIT PeryJjsipHO 4epeny-
IOLI[MIeCs CBeTJIble M TEMHBIE IOJIOCKM IIONEePEK BOJIOKHA MBIIIIIbI, XO-
poIllIo pa3Ju4yuMble IOA MHKDPOCKOIOM. IloaToMy CKeJieTHBIE MBIMIILBI
¥ IOJYYUJIM Ha3BaHME IOIepeuHo-moJocaThiXx. CoKpallleHHe KJIETOK
rJIagKoi MBIINIEYHOM TKaHU OOecledyrMBaeTCs TeMHU K€ COKPaTHUTEeJb-
HBIMH 0eJIKaMM, YTO U KJETOK IOIIePeYHO-IIOJIOCATBIX MBIIIL, HO 3TH
0eJIKM pacIIOJIOXKeHbl He TaK YIOPAJOUYEHHO, II03TOMY IIOIepedyHas HcC-

Yep4YeHHOCTh KJIETOK He BHOHA.

KakoBa posfb ckefneTHbIX Mbiwl, B pabote
OMNOPHO-ABUraTENBHOW CUCTEMBI N BCEro
opraHunsma?

KakoBO CTpoeHue CkeneTHOW MblwLbl?
Oxapaktepusymnte 0COBEHHOCTU OCHOBHbIX rpynn
CKefleTHbIX MbIWL, B CBA3M C WX PACNOSIOXEHVEM B
opraHusme. Hasosute Havbonee passuTble MbilLbI
B OpraHm3Me 4enosBeka W ONULLUUTE UX PYHKLWW.

bprowiko
cKeneTHon
MbILWYbI,
cyXoxxunue,
gacums.
MumMmunyeckue
MbIWYbI.
BprowHOM npecc.
Aunagpparma.

Kakoe 3HaueHUe AJs1 MBIIIIIBI UMEIOT MHOTI'OYHCJIEH-
Hble KPOBEHOCHBIe COCYAbl W HepPBHbLIe OKOHYaHHUA,

NpOHU3BIBaloIIue eé?



§ 11. PABOTA MbIWILY U EE PErynawuma

1. Y10 Takoe pedrnekc n pednek-
TopHas gyra?

2. KakoBa poOfib CKENETHbIX MbILUL,
B OCyLlecTBfieHn pednekcos?

MpuseneHue
Bpauwenve BpaweHwve
BHYTPb Hapyxy

Puc. 25. Mbiwubl crmbatenu wm
pa3rubatenu

BoabIIMHCTBO CKeJEeTHBIX MBIHII]L
obecrieuynBaeT ABUXKEHHUE KAaKOTO-JIU-
60 cycraBa. IIo BeIMOJIHAEMBIM OBU-
JKeHUSM pa3JIM4yalOT MBIIIIIBI: C2U-
6ameau, paseubamenu, npugoos-
wue cycmas, omeodawue cycmas,
epawameau cycmasa. OOBIYHO B
JI000M ABUIXKEHUU CYCTaBa y4yacCTBY-
€T HeCKOJbKO Ipynn MBbIIIIL. MBIIIIbI,
COBMECTHO YYacCTBYIOIIHE B KaKOM-JIH-
00 IBU)KEHUU CyCcTaBa, HA3bIBAIOT CH-
HEpPrucTaMM, a MbINIIbI, YYAaCTBYIOLIHE
B ABH)KEHUU I3TOrO JKe CyCTaBa B IMPO-
THUBONOJIOXKHOM HamnmpaBJIeHUU, — aHTa-
roHucramu. Hanpumep, B JIOKTEBOM
cycraBe crubaTesb (IByTIJaBas MBIIIIIA)
U pajarubartenb (TpéxrjaBas MBIIIIA)
ABJIAIOTCSA aHTaroHucramum (puc. 25).
Pa6ora wmbImIm TtpedyeT OGOJBHINX
3aTpaT 3HEPruu, KOoTopas BbIAeJdeTcs
npu OHOJOTMYECKOM pacliage IIUTa-
TeJIbHbIX BELIeCTB, MOCTYIIAIUIUX B OP-
raHu3M BMecTe c nuiieii. Bor nmouemy
JIOOU, 3aHATHIE TAXKEJIBIM (QU3NUYECKUM
TPYAOM, AOJIXKHBI XOPOLIO MUTATHCSH.
Pabora cKeJIeTHBIX MBIIII 3aBUCHUT
OT WX CuHJbl. MBbIIIIIIa TeM CUJbHee,
yeM 0OOJbIIIe B HeH MBIIIEYHBIX BOJIO-
KoH. IIlpu aTom HabGJOIaeTrcsa cJjenylo-
mjadg 3aBUCHMOCTBL: UeM 0oJiee aKTHBHO
U peryJiapHo paboraeT MbIIIIA, TeM
0OJIbIIIE B HEM MbINIEUHbIX BOJIOKOH. To
eCTh CHUCTEeMaTUUYeCKHEe TPEHUPOBKU
CIIOCOOCTBYIOT YyBeJHUYEHUIO OO0BeéMa
MBI, UX CHUJIBI U PabOTOCIIOCOOHOCTH,
a 3To, B CBOIO ouepenb, BJIUSAET Ha (u-
3UYecCKOoe pAa3BUTHE BCero OpraHuaMa.
M HaoGopoT, mpoaoJ/iKuUTeJIbHAA Oe3ae-
ATeJbHOCTb MBIIII] BeJET K paspyuie-
HUIO MBILIEUYHBIX BOJIOKOH U IIOTepe pa-
00TOCIIOCOOHOCTH — aTPO(PUU MBIIIII,
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Perynauusa nesaTeIbHOCTH CKeJIeTHBIX MbIlIL. Pabora Bcex TIpymnn
CKeJIETHBIX MBINII], O0CJIYXXMBAIOIIUX KaKOM-JIU00 CyCTaB, OCYIIeCTBJISA-
eTcs pedJIEKTOPHO ¥ NPOUCXOTUT COIJACOBAHHO, TaK KAaK HAXOAUTCHA
o KOHTPOJIEM TOJIOBHOTO mo3ra. TakuM o0pa3oM, ecyid ueJIOBeKYy He-
00X0QMMO COTHYTH JIOKTEBOH CyCTaB, TO crupartesb (IAByrJiaBas MbIII-
11a) cokpalllaeTcd, a paarudartesb (TpEéxrJjiaBas MbIIIIIA) COOTBETCTBEH-
HO paccJabiasercs, 4yToObl He MeNIaTh IBUXKEHHUIO cycTaBa. Ecam xe
OBYTJIaBad W TPEXIJaBas MBIIIIbI OJHOBPEMEHHO COKPATATCHA, Pa3BU-
Bas OAMHAKOBOE YCHJIME, TO JIOKTEeBOM CycTaB 3a(pUKCUDPYETCA B KAKOM-
Ju00 ompeaesEHHOM IIOJIOXKEHUU.

JI1o0ble IBU)KEHUS, IPOUCXOAAIINE 10 KeJaHUI0 YeJOBeKa, Ha3bIBa-
0T npou3onvHbimi. OHM KOHTPOJUPYIOTCA I'OJIOBHBIM Mo3roM. Henpo-
U3B80JlbHble NBUMKEHUSI OCYLIECTBJIAIOTCA pedJeKTOPHO, HAIPUMED B OT-
BET HAa YKOJ OCTPBIM NpeaMeTOM HJU NPUKOCHOBEHHE K TropAdYeMy
npeiMeTy, U MOTYT OBITh BbI3BAHBI MeXaHHUYECKHM pas3Apa’XeHUuem
HEPBHBIX OKOHYAHUIM, HAXOOALIUXCSA B KOJXe.

PaGora ckeseTHONI MYCKYJIATypPbl MOXKET PeryJHUpPOBATLCSA HE TOJIBKO
HEPBHOM CHCTEMOM, HO U TI'YyMOPAJBHBIM IIYTEM. ITO OCYIIECTBJIAETCS
C IIOMOULIBIO PA3JIMYHBIX OUOJI02UYECKU AKMUBHbLX 8eu,ecmas, IPUHOCHU-
MBbIX K MBIIIIIAM CHCTEMOI KPOBOOOpAlIleHUA.

YTomyaeHue MbIlIl. YeMm uallle cOKpalllaeTcsad Kakadg-JIu00 MbINIIA U
yeM BBbIIIIe HA He€é HArpys3kKa, TeM ObICTpee Pa3BUBAETCA €€ yTOMJIEHHE.
YToMiaeHueM HAa3bIBAIOT BPEMEHHOE CHUXKeHUHe DPaboTOCIOCOOHOCTH
mbIIl. CKOPOCTh PA3BUTHUSA YTOMJIEHHUS 3aBHCUT OT XapakKTepa padoThl,
BEJIMUUHBlI HATPY3KHM UM DPUTMHUUYHOCTH OCYIIECTBJIAEMBIX ABUXKEHUH.
IIpn kpaTKkOBpeMeHHOM NpeKpallleHuUu padoTh! (0OTAbIXEe) paboTocrnocob-
HOCTb MBIHII OBICTPO BO3BpAIaeTCHA, & WHOTAA U IPEeBBIIIAET HCXOM-
HBIII YPOBEHb — IIPOUCXOAUT BOCCTAHOBJIEHHE.

. M. CeueHOB, II0 IpaBy CUHUTAIOLIHUICST OCHOBOIIOJOXXHHUKOM pyC-
CKOIT (pU3UOJOTUUECKOI HIKOJIbI, YCTAHOBUJ, UTO OJIA KaXKI0M (huauuec-
KOM paboThl MOXXHO IOLOOpPATh TAKYIO HArPDY3KY M PUTM, KOTOPhIE IIO-
MOTYT YeJIOBEKY COXPAaHUTH OIITHU-

MaJbHYI pabOTOCIOCOOHOCTHL INpPU
HauMeHbIIeM YyToMJeHUU. Kpome

YToMJleHUe U BOCCTAHOBJIEHUE —
HOpMAaJibHble (PU3NOJIOTUUECKUE SB-
JeHU s, KOTOpble SABJISAIOTCA €CTeCT-
BEHHBIM 3allUTHHBIM MeXaHU3MOM,
npegoTBpAalAIOIUM HapyuieHue

pagoThl BCEro OpraHM3Ma. Puc. 26. Tnagkas MblWweyHas TKaHb
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I'magkue MBINILIBI. OTW MBIIIIIEI OOpPa30BaHBI I'JaJKON MBIILIEUYHOHN
TKaHbIO (puc. 26) 1 BXOIAAT B COCTAaB CTEHOK BHYTPEHHUX OPraHOB: JKe-
JyOKa, KUIIIeYHWKa, MaTKH, MOYEBOIOo NMy3bIpA U IpP., a TaKXe 00Jib-
HIMHCTBA KPOBEHOCHBIX COCYIOB.

T'magkue MBINIIIBI COKpAIlalOTCA MeOJIEHHO — B TeueHUe [IeCATKOB
cekyHa. Ho 6saromaps aToMy TpaTHUTCA MeHbIlle 3HEpPruu, odopasyercs
MeHbIlIe IIPOAYKTOB OOMeHa. ['ylagKue MBIIIIIBI MOI'yT HaXOJUThCA B
COCTOAHUM COKpAlleHUA OUeHb OOJIT0, a YTOMJIeHNe B HUX HpaKTHU4Yec-
KU He pa3BuBaeTcsda. Hampumep, MBIIIIBI CTEHOK apTepPUil UeJIOBEKa Ha-
XOOATCA B COKpPALEHHOM COCTOSHHWHU BCIO "KU3Hb., [JlaJKHe MBbIIIILbI
COKpalllalOTCA TOJBbKO HEIIPOM3BOJIbHO, TO €CTh Mbl HE MOXKeM COKpa-
11aTh UX IO CBOEil BoOJe.

OCHOBHBIM BEILIECTBOM, B BHAE KOTOPOTO B HANIUX KJIeTKaX 3ama-
caeTcd M coxXxpaHsAeTcs 3Heprus, saBiasercad AT® (ameHosumHTpHOC-
¢opHasa KwucJsgoTa). OTO BeleCTBO, paclalasch, BbIIEJAET 3HEPruio,
KoTopasd HY)KHa IJI TOrO0, YTOOBI MbIIIEUHBIE BOJIOKHA CMOTJIM CO-
Kpaigatbcsa. CoKkpallleHre MBbIINIEUYHBIX BOJIOKOH O0OecrmeunBaloOT 0COoOble
COKpaTuMble 0eJIKM — aKTHH U MHO3UH, KOTOPbIE COOAEepKaTCsA B MBI-
HIeYHbIX KJIeTKaX.

MBIUIIlbl COKPAIlalTCsa, UCIOJb3ysSd XUMHUUECKYIO 3HEePruio, HO INpPH
3TOM OO0JbIlIass 4acTb dHepruu (0KoJyio 67%) pacxomyeTcda Ha TeILIO.
MosxHO 6b1JI0 OBI MOAYMAaTh, UTO 3TO IIJIOXO, TAK KaK 3Heprus pacxo-
AyeTcss He Ha moJe3Hylo pabory. OZHAKO 3TO He TaK: TeIJo DaBHO-
MEpHO HarpeBaeT udeJIOBEUECKHUIl OpraHu3M, IMOAAepP)XHUBad B HEM IIOC-
TossHHYI0 Temnepatypy 37 °C. Bor mouemy, 3amep3asi, YeJIOBEK CTa-
paeTcsa aKTHBHO JBMraThCsA, IIpbIiraTh, O0OeraThb IpH 3TOM
BbIJEeJIAeTcA OoJblie TemJia. Kpome TOro, xKorjga 4eJIoOBeK 3aMep3aer,
ero MbINIIIBI HAaUYMHAIOT COKpalllaThCAd HE3aBHCHMO OT €ro JKeJaHud,
TO eCThb BO3HHKAaET APOKb U IPOAYKIMA TEIJa Bo3pacTaer.

Y Jsromeii, YbM MBIIIIBI IIJIOXO TPEHHPOBaHbI, KPDOBOTOK He ycIieBa-
€T OCBOOOJUTH UX OT MOJIOUHOM KHCJOThI, KOTOPAsA BbI3bBIBAET JOBOJIb-
HO CHJIBHYIO 0OJIb B MBINIIIaX Ha CJEAYIOLIMII mocje (pu3nUecKoN Ha-
rpy3Ku JeHb. /I TOro 4TOObI MBIIIILI ObICTDEE IIepecTaJiu 00JIeTh,
HY)KHO CIeJlaTh HECKOJIBKO JIETKMX (DU3MUYECKHX YHOpPaXHEeHUH. ITO
ONPUBEIET K YCUJEHHIO KPOBOTOKA B MBINIIIaX, M BpeJHbIE BellleCTBa
U3 HUX OyAYT BCKOpe yOaJieHbl.
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BausaHue craTuyeCKO M TUHAMHU4YECKON padoOThI Ha yTOoMJe-
HHMEe MBbILIIL

1. BoabMuTre rpy3 Maccoil 2 Kr (MOXXHO HCHIOJIb30BaTh IIJIACTU-
KOBYIO OYTBUIKY O0BEMOM 2 JI, HAaIOJHEHHYIO BOJOH) U JEpIKUTE
ero Ha BBITAHYTOH Ha ypo He_mjed. O BpeMs, KOr-
la pyKa Ha4YHET OMYCKATbhCs, IPOXKATh U COBCEM Ha-
CTYIINJIO YTOMJIEHUE.

2. Ilocne orabiXxa BO3BMUTE TOT JKe IDy3 B DYKY U INOAHUMAM-
Te ero Ha ypOBeHb IJIed U oIlyckaiTe BH 3. OTMeTbTe BpeMA Ha-
CTYIUIEHUSI YTOMJIEHUSA B 3TOM CJyuUae.

3. CpeuaiiTe BBIBOZ.

3HauyeHMe AKTUBHOI'O OTIbIXa OJA BOCCTAHOBJIEHMA PaboTO-
CITOCOOHOCTH MBbIIIIIL

1. IlogHuMaiiTe U ONMyCKaiTe NpaBOil PYKOH Ipy3 Maccoii 2 Kr
¢ yactoToil 60 pa3 B MHUHYTY OO0 IIOJIHOTO yTOMJeHUsA. OTMeTbTe
BpeMs HaCTYILJIEHUA yTOMJIEHUA (B

2. IlogauMmaiiTe ¥ omyckaiiTe JIeBOHf PYKOII I'py3 MacCOi 2 Kr
(mTpaBast B 3TO BpeMsl OTIbIXaeT).

3. BHOBb BO3bMHUTE I'Py3 B IIpaByI0 DYKYy U paboTaiiTe A0 Ha-
CTYILJIeHUs yToMJeHUs (dacrora 60 pa3 B muHyTty). Kak usmeHu-
JIOCh BpeMsl HaCTYIJIEHUSA YTOMJIEHUS Telepb?

4. CoeyaiiTe BBIBOJI,.

KakoBa pofib MbillL, CUHEPrUCTOB W aHTaro- Mbiwybi

HWCTOB? CUHEPrncTbl
Kakune MexaHW3Mbl perynsumm paboTbl ckeneTHbIx W aHTaroHUcThbI.
MbILL, BaM W3BECTHbI? YTO NIEXWUT B UX OCHOBE? ATpous mbiwL.
Y10 BAMAET Ha yTOMJIEHME MbilUbl B npouecce eé YTOoMIeHue.
paboTbl? BoccraHosneHue.

YTO PU3MONOrY NOHUMAIOT MO aKTUBHBIM OTAbIXOM?
Kakue 0cobeHHOCTV rnagkux Mbiwl 0OycnoBnmnBaioT
WX pofib B OpraHnM3me 4esnoBeka?

ITouemy mocJie MPOJAOJIKUTEJBHOTrO CMeXa HJIM HU3HY-
PUTEJBHOIO KalllJId YeJIOBEeK HadYWHAaeT HCIbLITHIBATH
00JIe3HEeHHEbIe OINYIINeHUsA B 00JaCTH »KHUBOTa?
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§ 12. HAPYLWIEHMA ONOPHO-ABUIrATEJIbHOA
CUCTEMDbI. TPABMATU3M

OnopHo-aBUraTeJibHaA CHCTEMAa OT-
JuyaeTcss OCO0OM HAIOEXHOCThIO U

1. Y10 BaM M3BECTHO O eCTecTBeH- IPOYHOCTHIO. OHA MO’KeT BBIJEPIKHU-
HblX M3rnbax MO3BOHOYHMKA W BaTh OIPOMHBIe HArpysku. Hampu-
WX POV B OPraHm3me 4enoseka? Mep, V IPBHIIYHOB B IJHHY GeApeH-

2. Kakoe 3HayeHue ans 4eno.seka Hasg KOCTb B MOMEHT IIPU3eMJIEHUS
nMeeT csofyatas crona? HCIBITBIBaeT HArpya3ky 9 1. Ho gas

TOT'O 4TOOBI KOCTH, CBA3KHU, CYyCTABBI
M MBIIIOBI MOTIJHU yCHeUlHo pabo-
TaThb, HEOOXOAUMO 00ECIIeUUTb UM OIIpeleJIEHHble YCJIOBUA.

17 HOpMaJbHOrO Pa3BUTHUA KOCTel He0oOXOAWMO, UTOOBI B OPTaHU3M
nocTynajgu pa3sHooOpas3Hble MUHepaJbHbIe COJIM U OCOOble BellecTBa, pe-
ryJupyolnyue oOMeH 3THX COoJiei B KocTH, Hampumep gumamun D. Ilpu
HeXBaTKe dTOr'0 BellleCTBA y JeTell pa3dBHBaeTcs 3ab00jeBaHHE — PaxHT.
KocTu TepsAOT CBOIO NMPOYHOCTh M MOTYT Ja’ke H3rudaTbCcA MHOL Ts-
JKeCTbIO TeJia.

Eimé ogHuM HapyuieHueM ONOPHO-ABUTIaTeJIbHOM CHCTEeMbl ABJISETCS
WCKPHUBJIEHHE ITIO3BOHOYHHNKA, CBA3aHHOE C HapylueHueM ocaHKu. OcaH-
Ka — 3TO IIPUBBIYHAA 11034 IPHU CTOAHUU, X0abbe M cugeHuu. IIpu npa-
BUJIbHOM OCaHKe BHYTPEHHHE OPraHbl PAaCIIOJIOKEHbl TaK, YTO CO3JAI0T-
Cs HaAWJy4YIlWe YCJOBUA IJiI UX padboThl. IIpM HenmpaBUJIBHOM OCaHKe
NIPOUCXOOUT UCKDUBJEHUE NO360HOYHUKA, KOTOPOE DPAHO HJU IO03IHO

HAHOCHUT NOBPEXOAEHUSA MeXIO03BOHOUYHBIM
guckaM. B peayJsbTaTre MOTyT 3alleMJATbCA
HepBbI, UAYIIHWEe OT CIIMHHOIO MO3ra, pacrno-
JIOXKEHHOTO BHYTPH HIO3BOHOYHOI'O KaHAaJa.

MepekoLeHsl YenoBeKk HAUWHAET MCIBITHIBATL 0OOJH B
I1€SM CIWHe, Illee, rojioBe. PasBuBaercsa 6OJIe3Hb
OCTEOXOHIPO3.
WckpuenéH PassnunuaooT TpuM cCcTeneHUW HapyIlIeHUA
NMO3BOHOYHUK

ocaHku. Ecau nepBble JBe CBfA3aHbI C Hapy-
MNepekoweH  HmIeHUAMU B paboTe MBIIIEYHOI'O allapara,
T@83 70 TpeThA BBI3BIBAET M3MEHEHHUA B CKeJeTe,
KOTOpDBIE BHIJIEUUTH AOBOJBHO TPYAHO. CUJIb-
HOe HCKDUBJIeHHE NO3BOHOUHHKA HAa3BIBAIOT
ckoamno3oMm (puc. 26), ero HeoOXOAUMO Jie-
YUTh NIPU IIOMOIIM OCOOBIX (PU3UUECKUX YII-
Pa’KHEHUH WM YKPENJSAIINX TUICOBBIX
Puc. 26. OcaHka M UCKPUB-  MOBA3OK M KOpPCeTOB. Eciu JleueHHe HAUYaTO
MO3BOHOYHWKA  CBOEBPEMEHHO, TO [JajibHellllee HCKPUBJeE-
HUe MO3BOHOYHHKA YAAETCA NPEKPATHUT.
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Y uejsioBeka croma cBogdyaTas: eé
CpelHAA YacTb HEMHOIO NPHUIIOJHATA
HaJ MMOBEPXHOCThIO, HA KOTOPYIO OIIU-
paetcsa Hora (puc. 27, a). 9To He0b-
XOAUMO AJs TOrO, 4YTOObI CTONA, CJIEer-
Ka IIPY)>XUHA, YMeHbIIajla OUYeHb BbI-
COKMe Harpy3KH, BO3HHKAaIOILIUe IIpU
OpbIKKaxX, 0Oere, ImepeHoce TSXKEJbIX
rpy3oB. HMHorma y Jmoneil BO3HUKAaeT
IJIOCKOCTONHUE, TO eCTh CTOIla CTaHO-
BUTCA OJOCKOM ¥ He  MOJXKeT
yMeHbIlIaTh Harpysku (puc. 27, 6). B
3TOM cJiyyae IIpH Xoabbe, Oere u naa-
’Ke IIPOCTO IIPpU CTOAHUU HOTH OBICTPO
yCTalOT U BO3HUKAIOT CUJIbHBbIE OOJIU.

OmnopHoO-ABUraTe/ibHAsA CUCTeMa ye- Puc. 27. CeoguaTas CTONa
JIOBEeKa MOoJBep)KeHa HapyIIeHUAM,
BBI3BBAHHBLIM JeiicTBueM (aKTOpPOB
BHENIHEell cpeabl, TO eCTb TPaBMaM.
Tsa)xénbsle 1 OOIIMPHBIE TPABMblI OMACHBI JAJIA KU3HU U CONPOBOXKIAIOT-
Cs WOKOM — YTIPOXKaIOIINM KH3HU COCTOSIHHEM, KOTODOE XapaKTepu-
3yeTcsA MPOTPecCUPYIOLINM HapyllleHUueM AesTeJbHOCTU Bcex (HU3UO0JIO-
rMYeCKHX CHCTEeM OpraHumaMma. B 3aBHCHMOCTU OT BHJA TPaBMHUDPYIOIe-
ro ¢paxkTopa pa3JuuyalOT TPaBMbl: MeXxaHUYeCKUe, TepMUudecKue (0XKOru,
OOMOPOJKEHU), XUMHUUEeCKHe, BbI3BaHHbIE 3JIEKTPUYECKUM TOKOM U T. 1.,
a TaK)Xe KOMOMHUPOBAHHBLIE TPaBMbl, HAaIpUMep MeXaHHUecKas TpaB-
Ma U OXKOT.

Ileppasg nmomols NPHU TPaBMaxX OIOPHO-ABUraTeJbHON cucTeMbl. OT-
HOCHUTEJIbHO HeOOJIbIIIME MOBPEXIEHUA TKaHel, IIpoucxoaAllue 6e3 Ha-
PYLIEHUS LEeJIOCTHOCTH KOXKHU, HasbIBalOT ywubamu. IIpu nérkux ymiu-
6ax BO3HUKAIOT HeOOJbLINE KPOBOU3NIUAHUA B TKAHU, HO IPU CHUJIBHBIX
yaZapax MOIYT IIOCTPajaTh Jake BHYTPEeHHUEe OPraHbl: MOYKM, CeJIe3€H-
Ka, medyeHb, M03Tr. OCOOEHHO BHHMATEJbHO HYXKHO CJIEIUTH 3a IIOCTpa-
JaBHIUM IIpU ymiube rosoBbl. Ecjau TaKoil yeJIOBEK TepsJ CO3HaAHUE, UC-
ObITHIBAJ IIPUCTYIIBI PBOTHI, TO PeYb UAET O COMPACEHUU M032a U GOJIb-
HOrO HAJO JOCTABUTh B MEIUIIMHCKOE YUDEeXJeHHe Ha HOCHUJIKAX.

IIpu yopapax 1 6OJBIIUX HArpy3Kax MOXKeT IIPDOU3OUTHU pacmsaxieHue
Cc8:30K WJU pake UXx pai3pwvie. Ilpu 6ojsee CUJIBHOM BO3JEHCTBUU Ha
CyCTaB MOJKET CJIIYUUTBhCSA 6bl8UX — CYCTaBHAA T'OJIOBKA BBIXOAUT U3
CyCTaBHOI BNaauHbI. [IOBpe)XIEHHBIN CyCcTaB OTeKaeT, BOBHUKAET CUJIb-
HadA 0oJsib. FIHOT A MOABJISAETCA KPOBOIOATEK, KOTOPHIA B HapoJe Ha3bl-
BAalOT CUHAKOM. BnpaBJIATH KOCTH Ha MeCTO caMUM Hesab3sa. Heobxonu-
MO OKasdaTh IIOCTpajaBIIeMy II€EPBYIO0 IIOMOLIb: cAeJlaTb XOJIOIHBIHA
KOMIIpeCcC U TYyro 3a0MHTOBATb MECTO TPaBMbI. ATO HEOOXOAUMO CIeJjaTh

a 6
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HapylueHns onopHO-[BUratensHON CUCTEMBI. TPaBMatmim

Puc. 28. HanoxeHue WuHbI

IJIA TOro, 4TOOBI OCJIAOUTHL 00JIb U YMEHBUIUTh HNOABUXKHOCTL CYyCTaBa.
3aTeM OOJILHOTO CJIeAYEeT OCTOPOXKHO JOCTaBHUTh K Bpauy.

IIpu paHeHUAX, CHJIBHBIX yAapaX MOTYT IIPDOU3OMTHU Nepeombl KOC-
meil. Ecau npu mepeJsioMe He IOBPEXJAEHBbI KOXKAa M MBINIIBI, TO TaKOH
nepeJjioM Ha3bIBAIOT 3aKpbimblM. Bojiee omacHbl OMKpbimbLe EPEJOMEI,
IpH KOTOPBLIX BO3HMKAIOT PAHBbl M MOXKET IPOU30NTH NolagaHue 60Je3s-
HETBOPHBIX MHUKDPOOPTaHM3MOB BO BHYTPEHHIOIO Cpeay OpraHu3Ma.

Ecau ciiomMmaHBI KOCTHM KOHEUHOCTEM, a 3TO HNPOMCXOTHUT uallle BCe-
ro, To Ha MECTO IepeJioMa HaKJIaAbIBAIOT WUHY — IJUHHBbIE DEeHKH,
TPpyOKU HUJU AOIIEYKH M3 KAaKOro-HHOYyIb HEeruoxkoro marepuaJja (puc.
28). Ix Tyro npuOMHTOBBLIBAIOT K IIOBPEXKJIEHHOH KOHEUHOCTH TAKUM
o6pa3oM, UTOOBI O0ECIIEYUTh HEMOABHIKHOCTh CYCTaBa BBIIIE U HUXKE
nepejioMa U TeM CaMbIM 00Ee3JBU)KUTH MECTO TpPaBMbI. 3aTeM HOCTpa-
JaBHIEro HeOOXOAWMO OBICTPO AOCTaBUTHL K Bpauy. IIpu OTKPBITHIX Ie-
pejoMax cHauaJia HY»KHO OCTaHOBUTb KPOBOTeueHHe U oO0paboTaTh pa-
Hy. CaMUM IbITAThCA BEPHYTH CJIOMAHHYIO KOCTh B HCXOJHOE ITOJIOXKe-
HHe He CTOHUT, TaK KaK IIPU 3TOM OCTpPhble KOHIIbI B MecTe IlepejioMa
MOTYyT IIOBPEINTH MBIIIIBLI U cocyAbl. Eciiu moMmollnb OKa3aHa BOBpe-
Ms, TO IIepeJiOM CPacCTETCs, XOTA Ha 3TO MOTpPedyeTcs JOBOJIBHO MHO-
ro speMeHu. Hanmpumep, npu nepeJjioMe mjedyeBOW KOCTH I'MIICOBYIO IIO-
BA3KY Ha IOBPEXXAEHHOE MeCTO HaKJIaJAbIBAIOT MUHUMYM Ha 15 aHeH.
Oco6GeHHO OCTOPOYKHO cJenyeT obpallaThCa C JIOAbMU, ¥ KOTOPBIX IIOB-
PeXOAEH uepem UJIN HNO3BOHOUHUK.

IIpu TpaBMax dyepema GOJIbHOT'O IIEPEBO3AT Ha CIIMHE, IIPUUYEM CTapa-
I0TCS 00ecIeuyuTh HENOABUYKHOCTH T'OJIOBBI.

IIpu TpaBMax mHO3BOHOYHHMKA NOCTPAJABLIEro HYXXKHO IIOJIOXKUTHL Ha
KaKyIO-TO TBEPAYIO POBHYIO ITOBEPXHOCTH JIUIIOM BHU3. Hesb3dss mepeBo-
3UTh TAKUX OOJIBHBIX CHUJISA.

IIpo¢punaKkTNKa HapyuUIeHUd ONMOPHO-IBUraTeJbHON cucremMbl. IIpa-
BUJIbHAA OCaHKa, IPU KOTOPOIi CIUHA y YyeJloBeKa npsamMas, rojioBa HeM-
HOroO OTKHHYTA Hasaj, XUBOT BTSAHYT, a IJIeYW pacnpaBJieHbl, ¢GOopMH-
pyeTcsi ¢ JeTcTBa A0 OKOHUYATEJbHOIO OKOCTEHEeHHUs CKeJieTa. Bripaba-
ThIBaeTCA NpaBUJIbHAA OCAaHKA C IIOMOIIbIO (pU3UYECKUX YIIParKHEeHUH,
NpaBUJbHBIX M DAaBHOMEPHBLIX HArPY30K Ha CKeJeT, KOHTPOJISI Hal CBO-
el mo30ii.
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[1sa nperoTBpallleHUs Pa3BUTHUSA UCKPHUBJIEHUSA ITO3BOHOUYHUKA MPEXK-
Jle BCero HaJo IIPaBUJBHO CHIETh 3a CTOJIOM, CJieJs 3a CBOEil OCaHKOIi.
JHesaTenbHO He HOCUTH TSKEJBIA NOPTHESb B ONHOII pyKe, a Iepe-
KJaAbIBaTh €ro U3 PYKU B PYKY, a elllé Jyullle IOJb30BaThbCA PIOK3a-
KOM WJIH paHIleM.

Heo6x0auMo0 KaXAbI neHb (XO0TA Obl HECKOJBKO MHUHYT) 3aHHMATh-
cA (Gu3nYeCcKMMHU yIpa'kHeHUAMU. Benb ciabble U ApsOble MBI
MJIOXO YAEPIXKUBAIOT KOCTU CKeJieTa, B YACTHOCTU NO3BOHKHU, U YEJIOBEK
CTAaHOBUTCSA CYTYJBIM.

Hnss Toro 4toObl YMEHBIINTh PUCK BO3HUKHOBEHHUSA ILJIOCKOCTONHA,
JKeJlaTeJbHO KaK MOJXKHO yYallle XOAUTh OOCHKOM II0 HEPOBHOH MOBEpX-
HOCTH, HOCHUTh YJOOHYIO LIMPOKYIO OOYBb Ha HEBBICOKOM KabOJyKe.

IIpobunnakTuxka TpaBmaruama. Ilox TpaBMaTH3MOM NOHMMAIOT COBO-
KYIIHOCTb TPaBM Yy OIPEAEJIEHHBIX I'DyNn HaceJleHUA 3a OIpeAesEHHBIN
IepuoJ BpeMeHH. JTO BaKHBIM IOKa3aTeJb BJIUSHUSA COILUAJBHBIX yC-
JOBUH KU3HM Ha COCTOsSHUE 3JAO0POBbA HacesjgeHus. Pasinuaior npous-
800cmeeHHblll (Ha paGoueM MecTe) U Henpoui3sodcmeeHHblit (OBITOBOMH,
TPAHCIOPTHBIN, CIOPTUBHBIA U ApP.) TPABMATU3M.

TpyaHo roBOpuUTh O ImpeoGJalaHUM TpPpaBMaTH3dMa y KaKUX-JIUOO BO3-
PacCTHBIX KaTeropuii Jiogeil, TaKk KaK ero NPUYUHBI MOTYT OBLITH COBEp-
nieHHo pa3Hble. OCOOEHHO OH BBIPaKeH y JIUI MOJIOAOTO Bo3pacTa (ze-
TH, MOAPOCTKU, MOJIOJAEXKb) U CpPpelud MY XKCKOro HaceJieHus. He MeHee
aKTyaJibHa npofJieMa TpaBMaTHU3Ma y MOXKHUJIBIX JIOAel, TaK KaK C BO3-
PacToOM CKeJIeT CTAHOBUTCS XPYNKUM M NOABEP KEHHBIM IMepeJioMaM,

IIpourakTHyecKyio poJib IIPHU Pa3JIMYHBIX BHUAAX TpaBMaTU3Ma WT-
PAaIOT COBEPIIEHCTBOBAHNE TEeXHUKM 0€30MacCHOCTH U CAHUTAPHO-IIPOCBE-
TUTeJbHadA paboTta. IlpeaynpexkaeHue ero y pngeTeii ® NOAPOCTKOB
OCJIO’KHEHO MX (PU3UYEeCKON aKTHBHOCTbHIO XU BO3DACTHBIMH OCOOEHHOC-
TaMu. OcHoBa NMPOGUIAKTHKH — OpraHu3alusi KOHTPOJIUPYEMOIO I0-
cyra geTeif U obydyeHHe UX NIpaBUJIaM JODPOYKHOI'O ABUYKEHUA.

Koctu yesoBexka OTJIMYAIOTCA JIETKOCTBIO M IPOYHOCTBHIO, a CycCTa-
Bbl — BBICOKOII ITOABUIKHOCThIO. KOoCTHaA cucTteMa oueHb HAAE)XKHa, U
3abo0JieBaHUH 3TOIl cUCTeMbl He MHOro. HekoTopble U3 HUX ABJIAIOTCA
HacJIeICTBEHHBIMU U IIepelaloTcA OT poxuresieii. Hampumep, npu Ha-
CJIeJCTBEHHOM 3a00JIeBAHUU AXOHOPON.Ja3ul OTCYTCTBYIOT Auadu3bl
OJIVUHHBIX KOCTEM, UTO JejlaeT HEBO3MOXXHBIM HX POCT U IIPUBOSUT K
Kapaukosocmu.

YHacto 00Jie3HU KOCTeil BbI3BaHbl HApyHIEeHUSAMH B peryJsanuu o0-
MeHa BelleCTB B KOCTHOM TKaHW, HalpuMep U3OBITKOM HJIM HEZOCTAT-
KOM HEKOTOPbIX NOpMOHOB. TaK, IpH YCHJEHHOM BbIJEJIEHUHU TI'OpPMO-




HapyLerunsi onopHo-ABUrarefisHom CUCTEMbI. Tpasmatiim

Ha poCTa B JeTCTBe NPOMCXOJUT pa3pacTaHUe KOCTeil U pa3BUBaeTCs
ruraiTu3M. Ecin ke CIMIIKOM MHOrO 'OpDMOHa pocTa BbIpabaThIBaeT-
cs y B3POCJIOTO 4UeJIOBEKa, TO pa3BUBaeTcA Apyrad 00JiIe3Hb — akKpo-
Mmezaausn. Ilpu akpomerajuu pas3pacTalOTCA KOCTH HaJIblleB, XPAILIA
HOCa, YeJIIOCTU U T. 1.

IIpu ocmeonopose, KOTOPHINI pa3BUBaeTCA OOBIYHO B MOXKUJIOM BO3-
pacTe U rJlaBHBIM 00pa3oM Y JKeHIIWH, NMPOUCXOAUT YMeHbIIIeHUEe
MJIOTHOCTHU KOCTHOI TKaHu. KocTu meslarorca mMeHee IIPOYHBIMU U JIer-
KO JoMmaloTcs. ['JlaBHassi NMpPUYMHA OCTEONOpPO3a Y JKEHIIWH — BO3-
pacTHble rOPMOHAJIbHbIE U3MeHeHUud. 19 npodUJIaKTUKHA OCTEOIIODO-
3a HEOOXO0IMMO NPHUHHUMATH JIETKOYCBOSEMble ITpenapaTthbl KaJbIUSa U
HEKOTOpble MUKPO3JIEMEeHThl. XOTh U PeaKO, HO B KOCTAX MOTYyT IO-
ceJAThCcs 00JIe3HETBOPHbIE MUKPOOpranuaMbl. Tak, “HOrJa B KOCTHYIO
TKaHb IIONajJaeT 30JIOTUCThINI CTa(dUIOKOKK, BBI3bIBas IIOpPa’kKeHUe
KOCTH, Ha3blBaeMoe ocmeomueaumom. Halle BCero oCTEOMHEJJUT BO3-
HUKaeT IpPU paHeHUuAX. B HacTosAllee BpeMsa MeAUIIMHA oOJiazaer
IeJILIM apCeHaJoM aHTHOUOTHKOB, 1 OCTEOMHEJIUT BIOJHE HU3JEUYUM.

ITopakeHus cycTaBOB BCTpeYalOTCs ropas3ao udallle, yeM 3aboJeBa-
HUS KOCTHOH TKaHW. CaMbIM H3BECTHBIM IIOPDA’XE€HHUEM CYCTaBOB SHAB-
asieTca pegmamoudnblic apmpum. Ha eBponeiickoil yactu Poccun um
6oJsieeT okKoJio 1% HacesgeHUss, IpuuéM 75% 3a00JIEBIINX — IKEHILIU-
Hbl. B pesysbTaTe aTOoro 3aboJieBaHHUsS NMPOUCXOJUT MOCTEIEeHHOe pas-
pyuieHue xpsdAmleil cycraBa. CycraB pacnyxaeT, O4YeHb OOJIUT U Teps-
eT NOABMI)KHOCTh. Kak mpaBuJjio, IpU PeBMaTOUIHOM apTpPUTe CTpaja-
IOT CyCcTaBbl MNaJibIleB PYK UM HOI, NOPWYEM pa3BUTHe O00JEe3HU
OPOUCXOJUT CUMMETDPUYHO — B IIPABOH U JIeBOM IIOJIOBUHE Teja. Bo-
JIe3Hb IIPOTEKAaeT Yy PAa3JIMYHBIX JIIOJell Mo-pa3HOMY: Yy OOHUX IIPOUC-
XOAUT IIOCTOSSHHOE YXYAIIeHVe COCTOAHUSA, Yy APYrux HaOJIIAamTCsa
oTAeJIbHble NPUCTyIbl. MHOrjga dYeJsloBeK BHe3aINHO HuclieasdeTca 0e30
BCAKUX BHUJAMMBIX IIPUUYUH, U 00JIe3Hb 0OJbIlIe He Bo3Bpalnaercd. [uasa
JeUueHUsA apTpuTa NPUMEHSIOT pa3JInYHble NPOTHBOBOCHAJHUTEJbHBIE
npenapaTtel. Ho MHOrjga cycraB HacTOJIBKO HOpPaX€H O00JIe3HbIO, YTO
OPUXOAUTCA 3aMEHSATH €ro IpPoTe30M.

Euié ognum 3abojieBaHUEM CYyCTaABOB ABJAETCA nodazpa. ¥ crpaja-
IOIIUX 3TUM 3a00JeBaHUEM IJIOXO BBIBOAATCA U3 OpPraHu3Ma NpPOayK-
Tl oOMeHa 60OesiKkoB. OHHU OTKJIAABIBAIOTCS B BUJE KPUCTAJIJIOB, YTO
OPUBOAUT K BOCHAJEHUIO, CUJBbHON 0OoJHu U JgedopMalvyd CyCTaBOB.
OueHb YacTO mojarpa nepemaeTcs U3 NOKOJIEHUS B IOKOJIeHHe. BoJib-
HbBIM NPUXOAUTCA 3a0BbITh O MPOAYKTAX NHUTAHWUA, B IIPOIlecce yCBOe-
HUSA KOTOPBLIX BbIpabaThIBAeTCA MHOI'O MOUYEBOM KHCJIOTHI: 00 aJKoO-
FOJIbHBIX HAaNHWTKaX, MHOTHUX Da3HOBUAHOCTSX MscCa U DBIOBI, CJaAKOM
BblleUKe U T. A. MHOrga cycTaBbl IpPH IloJarpe M3MeHeHbl TaK CHJIb-
HO, YTO HEOOXOAUMO XUDPYPrudyecKoe BMENIaTeJbCTBO.
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@ BhiaABJI€eHME NMJIOCKOCTONMMSA
1. Ilosio)kuTe Ha MOJI JUCT YHCTOM OyMarwu.

2. CmaxxpTe pacTtBopoM Jlioross (CIMPTOBLIM DAacCTBOPOM HO0ja)
WM KaKUM-HHUOYAb >KUDHBIM HNUTATEJbHBIM KPEMOM CTYIIHH U
BCTAHbTE Ha 3TOT JKUCT. Horm mpu aToM HOJIKHBI OBITH BMecCTe, pa-
30THYTHI B KOJIEHSX, CIIMHA JOJI)KHA ObITh npsamoii. Ha sucre 6y-

Marm OCTaHeTCs OTHeYaTOK Bammux ctom (puc. 29).

3. KapaugaiiomM npoBeguTe JHUHHIO 1, COEQUHAIOIIVIO Kpas II0-
JOLIBEHHOTO yruayoJieHusA. IlepneHAUKYyJIAPHO JUHUU 1 IpoBeguTe
JUHUIO 2, IlepeceKamwllyl yrijayobJieHHe CTOIIbI B caMOM IJyOOKOM
MecTe. Ecoin mimpuHA OTHeYaTKa y3KOM YacTH CTOIbI 3aHMMAaeT He
6oJiee 1/3 OJIMHBI JIUHUK 2 — Yy Bac HET ILIOCKocTonusA. Eciam go-
CTUTraeT cepeguHbl U OoJiee — CPOUYHO oOpalllaiiTecb K Bpauy.

Puc. 29. BbisBneHmne nnocKoCcTonus

KakoBbl OCHOBHbIE HapyLUeHWs ONOpPHO-
ABUraTeNlbHOM CUCTEMbI U MPUYUHBI UX BO3HUK-
HOBEHWA?

Kak MOXHO npegynpeiunTb passuTne UCKPUWBNEHWS
NO3BOHOYHMKA?

YTO Takoe MMOCKOCTONMe W Kak ero npegynpegntb?
KakoBbl OCHOBHble MPUEMbI MEPBOM MOMOLWM MNpu
Pa3fINYHbIX TPaBMax OMOPHO-ABUraTenbHOW CUCTEMbI?
MoaroToBbTe COOOLIEHWE O MPUYMHAX TPaBMaTWM3Ma
M ero npogunaktuke.

Paxur.

OcaHka.
OcTeoxoHApPO3.
Ckonunos.
lNnockocronue.
Tpasma.
Tpasmatunim.

ITouemMy npu OKa3aHUUM IEPBOM IIOMOIIU YeJOBEKY C
OTKDBITHIM IIEPEJIOMOM HeJIb3 TPOraTh PaHy C IeJbIo
yaajleHUs OCKOJIKOB KOCTU HJIM IIOIIAaBIIMX B Heé HHO-
POAHBIX TeJ (YacTHL] OAEXKIbl, 3eMJIM U T. II.)?



BbiBO/Abl K FJIABE 2

3a ocyllleCTBJIeHNEe ABUIKEHUS Yy UYeJOBEeKa OTBeuaeT ONOPHO-ABUTA-
TeJIbHaAs CHCTeMa, KOTOpasd COCTOUT M3 CKeJieTa u MbIii. OHa oGec-
meyrBaeT ABUTATEJbHYIO U 3AlUTHYIO (QYHKIINU.

CkeJleT yeJiloBeKa — ITAaCCUBHAs YacCTh OIIOPHO-ABUTaTEJbHOM CHC-
TeMbl — BBINOJIHAET ONOPHYIO U 3alIUTHYIO GyHKIuu. B HEM pas-
JUYAIOT HECKOJbKO OTHAEJIOB: CKeJeT IOJIOBBLI, CKeJIeT TYJIOBUIlA U
CKeJIeT KOHEYHOCTeHMH.

CTPYKTYPHOII OCHOBOM KOCTel sBJIAeTCA KOCTHas TKaHb. B eé
COCTaB BXOJAT OpraHMWYECKHUe BellleCTBa, NMPUJAI0I[e KOCTAM YIIpY-
rocTh, M HeOpraHMWYecKHe BelllecTBa, NMPUIAIOINEe TBEPAOCTb. Pas-
JuYaloT TpybuaThle (AJUHHBIE U KOPOTKHUE), rybuaThble (OJJIUHHBIE U
KODOTKHUeE), MJIOCKHe U CMeIIaHHbIe KOCTH.

Mpimink! (AKTUBHAS YaCTh ONODPHO-ABUTaTeJIbHOM CHUCTEMBI) obec-
MeYWBAIOT ABUTATEJbHYIO M 3alUTHYIO GQYHKIUN. X CTPYKTYPHOH
OCHOBOHI fABJISETCA IOIIepeYHO-IIoJiocaTasd MbIIlIeyHass TKaHb, oOpa-
3ylolllad CKeJIETHYI MYCKYJAaTypy, U TIJaAKas MbIINIedyHas TKaHb,
obOpa3sylolnasa rjIagky MYCKYJaTypy.

Perynsamus paboThl CKEJIETHBIX MBINIL OCYLIEeCTBJIAETCHA
HEeNporyMoOpaJbHbIM IIYTEM.

Pabota mbliii TpedOyeT GOJBHINX 3aTpaT dHEPrUU.

CucremMaTuyecKre TPEHUPOBKM CIIOCOOCTBYIOT YBEJHUEHUIO O0h-
€Ma MBI, UX CHJIBI 1 PAa0OTOCIIOCOOHOCTH, a 3TO, B CBOIO OUepe b,
BAUAET Ha (GU3UYECKOe Pa3BUTHE BCEro OpraHu3Ma. ¥ TOMJEHHUe
MBIIIIL, ¥ WX NOCTEIIeHHOEe BOCCTAHOBJIEHUE IIOCJe OTAblXa — HOP-
MaJIbHble (DU3UOJIOTUUYECKHEe SBJIEHUSA, KOTOpPbIe SABJIAIOTCA €CTeCT-
BEHHBIM 3alllUTHLIM MEXaHM3MOM, IIPeJOTBPAlllalOIIUM HapylIieHue
paboThl Bcero opraHuaMma.

OnopHO-ABUTaTeJIbHASA CUCTEMAa OTJNYAEeTCsI 0CO00I HAAEXHOCThIO
¥ IpoYHOCThI0. OHa MOYKET BBIAEDPXKUBATh OTPOMHBIE HAarpy3kKu, HO
IJIST 3TOTO0 HEOOXOAMMO O0OEecIIeUyHuTh €€ HOPMAaJIbHOEe pa3BUTHE U yC-
JIOBUA IJIA YCHENIHOIl JeATEeJbHOCTH 0e3 TpaBMaTHU3Ma.



MNopasnsowee HONbLWMHCTBO KNe-
TOK OpraHuM3Ma 4enoBeka He CO-
npuKacaeTca C BHELHen cpenown,
a HaXOAWUTCA B OKPYXEHUU MeX-
Kneto4yHoro seulectsa. NMeHHO
OHO W COCTaBNAeT rMaBHYIO YacTb
BHYTPeHHeWn cpefbl OpraHu3ma,
KoTopas obecneymsaeT HeobXo-
ANMYIO CBfi3b BHYTPEHHUX CTPYyK-
Typ C OKpyxatlowen cpenow.

Bbl Y3HAETE

— 0 COCTaBe BHYTPEHHEW Cpefbl OPraHW3ma;
— O PONv BHYTPEHHeW cpefbl W 3HauveHUH
NMOCTOAHCTBA €€ COCTaBa;

— 0 coctaBe W YHKUMAX KPOBW, rpynnax
KPOBMU;

— O CBEPTbIBAHUN W NEpenmBaHUM KPOBK W
3Ha4YeHUN 3TUX NPOLLECCOB AN COXPaHEeHUs
XW3HM N 3[10POBbSA YenoBeka;

— 06 MMMYHHOW CuCTeMe 4enoBeka U dak-
Topax, BAMSIOWMX Ha UMMYHWTET.

Bbl HAYYHMTECD
— onpenenstb COBMeCTUMOCTb Pa3fnyHbIX
rpynft KpoBW Npun €€ NepenmBanuu.

IJIABA 3



§ 13. COCTAB BHYTPEHHEMN CPE[AbI
OPrAHU3NVMA U EE ®YHKLUMN

BuyTpeHHAsa cpega — 3TO JKUJ-
KOCTb, KOTOpas HAXOJUTCA BHYTPHU
OpraHmu3Ma, OKPYX>KaeT ero KJIEeTKU
U CO3JAaET YCJIOBUA MAJS INPOTEKa-

1. Kakoe 3Ha4yeHve Ans opraHn3Ma
UMeeT okpyxatwLllas cpena?

2. Kakne CTpyKTypbl OpraHv3ma HUA B HUX "KU3HEHHBIX IIPOILIECCOB.
4yenoseka MMeKT HenocpeacT- OcHOBY BHYTpPEHHEH cpelbl COCTAaB-
BEHHbI KOHTAKT C OKPY>XatoLen Js1eT MeXKKJeTouHoe BemlecTBo. Hau-
cpepon? 00Jiee BBIPDAXKEHO JKUJIKOE MeXXKKJie-

3. Y70 Takoe romeocTas? TOYHOE BeIleCTBO B COeJUHUTEJb-

HBIX TKaHAX, OCOOEHHO B KPOBM. Y

YyeJIOBEKA KPOBb IIOCTOSHHO ABUXKET-

cA IO KPOBEHOCHBIM cocyzam. Ta-
KM o0Opa3oM, caMa KPOBb HEIOCPEACTBEHHO He COIIpHKAacaeTcsa C
0OJBUIMHCTBOM KJIeTOK. OZHaAKO HEKOTOpOe KOJUUYECTBO KHUIKOMN
COCTaBJIAIOLIENl KPOBU IIPOXOAUT 4Yepe3 CTEHKM TOHKHX KDPOBEHOCHBIX
cocynoB U ofOpa3dyeT BOASAHUCTYIO O0OJOYKY BOKDPYI KJETOK — TKaHe-
BYIO JKUIKOCTh.

YacTp TKaHEBOII XKHUAKOCTH, KOTODPYIO HaadbIBaloT Jum@oir, cobupa-
eTcd B TOHYAHIIINE TPYOOUYKH CO CJIENIO 3aMKHYTBHIMU KOHIIAMH — JUM-
damuueckue kanuaaapvt. Janee suMpaTuyecKre KanuJIsApbl IIepexo-
OAT B TOHKOCTEHHLIE JqumM@pamuieckue cocyovt. B Tex mecrax, rjge cju-
BaeTCs HECKOJIbKO JUM@paTHUUYEeCKUX COCYIOB, 00pa3yloTcA Jaum@amu-
yeckue Yy3abl. IMEHHO 3TU CTPYKTYPBI 00pa3yioT JuM@aTUYECKYI CHC-
TeMy, 110 KOTOPOH IUPKYJIUPYeT Jumda.

Takum o6pa3oM, BHYTPEHHsAS cpeJa BKJIOUYaeT B cebs: KPOBb, JIUM-
¢y ¥ TKaHEBYIO JXUAKOCTh.

DyHKUUN BHYTPEHHEH cpeabl opraHn3dMma. Kak Bbl BUAUTE, BHYTPEH-
HAA cpeJa OopraHu3dMa ofecliedynBaeT B3aUMMOCBA3b BCeX KJIETOK Opra-
HU3Ma C OKDpYJKalolleil cpeaoil, BBICTYIIaeT B DOJIM IIOCPEAHUKA NPH
ocyllecTBJeHUN oOMeHa BelecTB. OHa ofecrneuymBaeT KJETKU BelEeCT-
BaMH{, HEOOXOAUMBIMU IJis1 UX DPabOThl, U Uepel3 Heé yAaJAITCA IPO-
IyKTBI pacmaga. B

Kakmas cTpykTypa BHYTPEHHeH cpeabl BBLINOJHSET pPAA creluu-
yecKux (QyHKOUii.Tak, KPOBb BBINOJIHAET cjeayiolirne QYyHKIIUU:

1. JIpixaTeJabHasi — IMEPEHOCUT KUCJIOPOJ, 3a0upas ero B JErKUX U3

031yXa, KO BCeM KJIeTKaM OpraHmu3Ma, a B OOpPaATHOM HallpaBJIEHUU
BBIHOCHUT B JIETKHE YIJIEKHCJBbIA ra3d, KOTOPBIA BBIALIXAeTCsA BO BHeUI-

HIOIO Ccpeny.
2. IluraTesbHass — MNEePEHOCUT IO BCEMY OPTaHU3MY Te NHUTATEJb-
KOTOpbIe BCAaChIBAIOTCA U3 IlepeBapeHHOM NUIIU B KU-
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3. BulgesuTenbHas — BBIHOCUT M3 TKaHeH IPOAYKTHI oOMeHa B Te
OopraHbl, KOTOpble yIAJIAIOT UX K3 OpPraHU3Ma, TO €CTh B IIOYKHU HJIU
edyeHb.

4. TepMmoperyasiiiuoHHasi — HarpeBascb, KPOBb MEPEHOCUT TENJO OT
MecTa ero oopas3oBaHUSA, TO €CTh U3 CKEJIETHBIX MBINII U IIeUeHU, K TeM
opraHaM, KOTOpbIe HEOOXOAMMO corpeBaTh (KOJKa, MO3r U Ap.).

5. 3amuTHad — KJETKH, KOTOpble SABJAITCA COCTAaBHOM YaCThIO
KPOBH, YOMBAIOT Uy KEpPOJAHbIe areHThbl, IIPOHUKAIOIINE B OPraHU3M U
BBI3BIBAIOIIIME 3a00JiIeBaHUSA., JTUMH areHTaMHd MOTYT ObITh OaKTepuH,
rpuObl, IIpoOCTeHIINe HUJIU HEKJEeTOUHble (POPMbl KU3HH — BUPYCHI.
Emé omna ctopoHa 3aimuTHONH (QYHKIMK KPOBHM — 3TO OOpa3oBaHUE
CrycTKa KpoBH — mpomba B TOM MECTe, I'le IIOBPEXIAEH COCyHd. ITOT
npollecc 3alllUIaeT OPraHM3M OT CMepPTeJIbHO OIIaCHOM KPOBOIIOTEPH.

6. PeryaaTtopHas — mnoAAep)XMBaeT B OPraHU3Me OTHOCHUTEJbHOE
IOCTOAHCTBO XMMHUYECKOI'0 COCTaBa U (YU3NUYECKUX CBOMCTB BO BCEX €ro
TKaHAX (romeocTa3d) MYyTEM IlepeHoca IIeJIOTO pAJa OHOJIOTUYECKU akK-
THUBHBIX BelleCTB.

BosbnInHCTBO yKa3aHHBIX (YHKIIUI CBA3aHO C IEPEHOCOM BeIeCTB
B OpPraHus3M, II03TOMY YaCTO UX OOBEAUHAIOT B OJHY OOIIYIO (hYHKIIHUIO
KDPOBHU — MPAHCNOPMHYIO.

TrkaHeBasa »XUAKOCTb SBJIAETCS NepeJaTOYHBIM 3BEHOM MEXXKIY KJIeT-
KaMH, KOTOphble OHA OKPYJKaeT, U KpoBblo. MIMEeHHO uepe3 HeE€ U3 KpO-
BH B KJETKH IIONaJaloT HeoOXOAUWMBIe IJIs "KU3HM BellecTBa, HaIpH-
Mep KHCJOPOJ ¥ KOMIIOHEHThI MHUIIH.

B suMpe DPOUCXOAUT YHUUTOXKEHHUEe O00JIe3HETBOPHBIX MHKpOOpPra-
Hu3MOB. TakuM 00pa3oM, OCHOBHas (GpyHKIUSA JuUMPBL — 3allUTHAA.

Kpome Toro, mumpa obGecrmeunBaeT BO3BpallleHHe B KPOBSHOE PYCJIO

aHEeBOM »XHUOAKOCTH.

Mo4emy KpoBb, MMMAPY U TKAHEBYIO XWMOKOCTb Kposb.

Ha3blBAOT BHYTPEHHEN Cpeaov opraHuima? TkaHeBas
KakoBbl OCHOBHble DYHKLWW KPOBWU? XXNAKOCTD.

Y70 npeacTaBnseT cobow TkaHeBas XWAKOCTb U Ka- Jumapa.

KOBa €€ pofib B opraHu3me? JinmepaTnyeckan
Y10 Takoe NMMMMdA M KaKOBbl €€ OCHOBHbIE DYHKLNN? cucrema.

PackponTe B3avMOCBA3b MeXAY OCHOBHbIMWU CTPYK-
Typamn, obpasylolmMMU BHYTPEHHIO Cpeay Opra-
HW3Ma Yenoseka.

IloueMy KpOBB CUMTAIOT CHMBOJIOM JKHU3HU?



KpoBb Ha 55—60% cocTouTt u3 miaas-
mbl 1 Ha 40—45% — u3 GOpMEHHBIX
asemenToB (puc. 30). IImasma —
3TO XKHUJKas YacTb KPOBHU, €€ MeXX-
2. Kak ocyuiectsnsercs kJeTouHoe BelnectBo. OHa Ha 90%
amebdeb? COCTOMT M3 BOABI, a TaK)Xe BKJIOUa-
eT B ce0A IeJblii PAJ BeLIecTB: OeJ-
KU, JKUPBI, caxapé, MHUHepaJbHbIEe
conu. YacTh 3THUX BelleCTB — IMHTaTeJbHbIE BeleCTBa, IIEPeHOCHUMBbIe
KPOBBIO K Pa3JIMYHBIM OpraHaM. ¥ 0eJIKOB IJja3Mbl KPDOBH MHOTooOpas-
Hble QYHKUIUH. OZHM K3 HHUX YyYaCTBYIOT B CBEPTHIBAHUHU KPOBH,
Ipyrue OTBEYAIOT 3a CBA3bIBAHWE 00JIE3HETBOPHBLIX MHKPOOPraHU3MOB
WU Yy KEePOAHBIX 0eJIKOB, MPOHUKIINX B KPOBb H3BHE.

K ¢dopmeHHBIM 3j1eMEeHTaAaM KDPOBHU OTHOCATCS 3PUTPOILMTHI, JEHKO-
HUTHI ¥ TPOMOOIUTHI (puC. 31). IPUTPOLMNTHI, UJIN KpacHble KPOBAHBIE
TeJiblla, — MAaJIeHbKMe ANCKOBHUAHBbIE KJETKH, TepsAlollue BO BpeMs
co3peBaHUA CBOé AApo. B 1 MM® KpOBU uesloBeKa COIEPIKUTCA IIPUMeD-
HO 5,5 MJH 3pUTPOLUTOB. PYHKIUSA 3PUTPOIIUTOB — AOCTABKA K TKa-
HAM KHCJIOPOJA U yJAaJieHue YTIJIEKHUCJIOrO0 rasa, TO eCTb 3PUTPOIIUTHI
o0ecrmeynBalOT AbIXaTeJbHYI0 (QYHKIIUIO KPOBU. BHYTPU 3PUTPOIIUTOB
HaXOOATCA MOJIEKYJIbl SAPKO-KPaCHOIO AbIXaTeJbHOI'O IIUTMEHTa — re-
morJioonHa, mo 270 MJH MOJIEKYJ B KaXAoil KJeTke! MMeHHO mpu-
CYTCTBHE B 3PUTPOIIMTAX IreMOrJIOOMHA AeJslaeT KPOBb KpPacCHOIM.

JduckoBUIHAasA, ABOSKOBOTHYyTaA (opMa 3PUTPOIUTOB OOecClieunBaeT
HAMWOOJIBINIYI0O TOBEPXHOCTb COIIPUKOCHOBEHUS IIPU HaWMEHbIIeM O0b-
éme. IToaTOMY 3pUTPOLUTHI MOTYT ITPOHUKATH B caMble TOHKHE KaNHJ-
JAPBI, OBICTPO OTAaBas KHUCJOpoA KJJeTKaM. OOIllad ITOBEPXHOCTh BCEX

1. KakoB CoCTaB KpoOBW Yy MO3BO-
HOYHbIX XUBOTHbIX?

55% - nna3ma | CocTtas nnasmol
KpOBWU KpPOBMU: 3
90% - BOpa 7%
Lk 90%
pPacTBOPEHHbIE 0 —BOAa
BewiecTea
6enok
45% - apyrve
dopMeHHble opraHuyeckue 29
3NEeMeHTbI BelecTsa
10% HeopraH14eckue Conm 1%

Puc. 30. CoctaB KpoBu
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3PUTPOIIUTOB OJHOTO UeJIOBeKa
OUYeHb BeJIMKa: OoJjblle (GyTOOJIb-
HOr0 MmoJis!

OPHUTPOLUTBI «3KUBYT» B KPOBH
okoJyio 120 pmHeli, a 3aTeM paapy-
HIaIOTCS B IMEeUYeHU UJIHU ceJIe3EHKe.
HoBble apUTpPOIIUTHI 00Pa3yIOTCA B
KpPacHOM KOCTHOM MO3Te, pacHo-
JIO’)KEHHOM B TI'y0uyaTOM KOCTHOM
BeiiectBe (cM. puc. 13).

JleHKOUMTHI — KJETKU KPOBH,
umMmewplnue sazapa. HWx ropaszno
MeHbIIIe, YeM OJPUTPOIIMTOB, —
4—9 Tric. B 1 MM® kpoBu. OxHa-
KO MX UYHCJIO MOXKeT CHUJIbHO KoJie-
6aTbcA, Bo3pacTad NOPU MHOTUX
3aboseBaHuAX. B oTauyme OT
3PUTPOIIMTOB, JIEHKOIUTHI HAa3bI-
BalOT 0eJILIMU KPOBSAHBIMH TeJIbIIAMU.

B KpoBM uesIOBEKa HAXOAUTCA HECKOJIbKO Pa3HOBUIHOCTEMH JIEMKOILU-
TOB, Ka)XJasAg U3 KOTOPHIX BBINOJHAET onpeaesiéHHble pyHKIuu. Ho Bce
OHU ofecneuymBalOT KPOBU BBINOJHEHUe e€ 3alUTHBIX (GyHKUIUi. OgHHN
BUbI JIEHKOIIMTOB BbIpabaThIBalOT 0coOble OEJKH, KOTOpble pacrno3Ha-
IOT U CBA3BIBAIOT Uy KEePOJHbIE areHThl (0aKTepuu, IPOCTeHIIue, Ipu-
O0bl) 1 XUMHUYECKHe COeIVWHeHUA. ITH OeJIKM Ha3bIBAIOT aHTHUTEJaMH.
CBsizaHHBIE AHTUTEJIAMH BPEIOHOCHBIE UACTHUIIBI HE MOTYT IIPOHUKHYTh
B TKAHU YeJIOBEKAa U CTAHOBATCA 0e3BpeAHBLIMU. [[pyrue BUAbI JIEHKO-
IIUTOB CIIOCOOHBI K 3aXBAaTy M YHUUTOXKEHHUIO UYXKEPOIAHBIX YACTHUIL], MO-
JeKYJI U KJeTOK, NIPOHUKIIUX B KPOBb, — @azoyumoidy. Kpome Toro,
OHM MOTYT paclo3HaBaTh U YHUUYTOXKAThb PaKoO-

Bble U CTapble, OTMUpPAIOIINE KJETKH.
SIBsneHue @aronuTo3a ObIJIO OTKPBLITO BEJIU-
KUM pycckuM MUurpob6uosorom Haséit Habuuom
MeuyHUKOBBIM. IMEHHO OH OOHApPY KHJ, UTO He-
KOTOpble JEeMKOIIUThl CIOCOOHBI ABUTaThCA IIO-
nOoOHO aMébaM U 3aXBaThIBaTh Uy)KepOJHbIe yac-
THUIILI B KpOBU. ITU KJeTKu M. M. MeuHUKOB
Ha3BaJl (paroguTaMMm, TO €CTh MOXKHPATEJSIMHU, a
OTKDBITOE sIBJIeHHEe — (aronuTO30M.
Pabora JeMKOIIUTOB TpyAHAs W OIIacHadA:
MHOKECTBO KJIETOK «0eJioifi KpOBHU» IIorubaer,
3aluilasi OpraHu3M CBOEro X03sMHa OT pPas3Jiny-
HbIX UHQPEKIU. ?RHBUyT JIeAKOIIUThI HeJOJI0 — N, U, MeuHnkos
BCEro HECKOJIbKO JHEH, a 3aTeM Da3pyIlIaloTCs B (1845-1916)

Puc. 31. OopMeHHbIe 3NEMEHTLI KPOBW



CocraB kposu. [NOCTOSHCTBO BHYTPEHHEW CPenbl

HosBble ke JIeMKOIIUThI BbhIpabaTBIBAIOTCA B KPACHOM KOCT-
HOM Mo3re u JumdaTuueckux yauaax. PERNEP]

TpoMGOLMTHI OUYEHb MaJiIeHbKHEe, IIJIOCKHEe KJEeTKH HelpaBUJIbHOMH
¢dopmbI, He uMewLIue Axep. YMUCJI0 UX B KPOBH UeJIOBEKa KoJieQJieTcs
or 200 1o 400 TeIc. B 1 MM®. OGBIYHO MX HA3BIBAIOT KPOBAHLLMU NILAC-
MmuHKamMu W He CUUTAIT KJeTKaMu. OHH IIOCTOAHHO O0O0Opa3ylTcs B
KpPacHOM KOCTHOM MO3re ¥ KHBYT BCEro HECKOJIbKO CcyTOK. IIpu mo-
BPEXAEHUH COCYJa TPOMOOIIMTHI, HAXOASIHUECSd B 3TOM MeCTe KpPOBA-
HOro pycJia, pa3pyluamTcsa. B 3To BpeMs M3 HUX BBIXOAUT PAS XUMH-
YeCKHX BEIIeCTB, HEOOXOAUMLIX IJIA C8EPMbLBAHUA KPOBU.

Ob6paTuTe BHUMaHHE, YTO ¥ B3POCJIOTO MYXXUHWHBLI IPUMEPHO 5 JI KPO-
BU, V JKEHIIIWHbI HEMHOI0 MeHblIe — 4,5 JI, a Yy HOBOPOXXAEHHOTO TOJIb-
Ko 250 ma. OgHAKO He BCS KPOBb IOCTOSAHHO IIePEABUraeTcs II0 COCY-
JaM: 4acTb KPOBU HAXOAUTCSA B OCOOBIX XPaHUJHUIIAX. OTUMH XpaHU-
JULIaMU, WJIU 0eno Kposu, SBJISAITCA COCYIbl KOXXH, IIeUeHU U
cesqe3éHKHU. IIpu Oosabminx (pu3MUeCKUX HaArpy3kax HJIM TpaBMaX, KO-
TOpPBIE CONPOBOXKJAIOTCA CHUJBbHBIM KPDOBOTEUYEHHEM, KPOBb U3 JENo Ha-
YUHAeT aKTUBHO JBUTATHCA IO COCYAAM, BBINOJHASA CBOU (QYHKIINH.

ITocTossHCTBO BHYTpeHHEe# cpeabl. BHYTpeHHss cpeja OopraHu3Mma OT-
JUYaeTCA OTHOCHUTEJBbHBIM ITIOCTOSTHCTBOM CBOEI'0 COCTaBa, UTO SABJISET-
Ccs OUeHb Ba’KHBIM YCJOBUEM KHU3HeIAesATeJIbHOCTH. BHYTpeHHAA cpejaa
HaXOJUTCA B COCTOAHHHN TaK HaA3bIBAEMOIo AWHAMHYECKOI'O, WJIKU TOA-
BUJKHOI'O, PABHOBECHUS: pa3JIMUHbIe BellleCTBa NOCTOAHHO IIOCTYMAIOT U
VIAJAKTCSA, HO B CpeJHEM HX coAep)KaHHe OCTaéTcs B mpejaeiax HOP-
Mbl. YTOOGBI 00ecreynuTh MOCTOAHCTBO BHYTPEHHEH CpeAbl U TEM CAMbIM
cIeslaThb OPraHU3M B OIIpeJeJIEHHOM CTelleHN He3aBUCHMBIM OT BHEIIHEH
cpenbl, MOOJXKHBI OBLIM BO3HHKHYTh KaKHe-TO NPHUCIOCOOJEeHUA U

Hanpumep, oueHb Ba)XHO, UTOOBI B MJa3Me KPOBU Obljia MOCTOSHHASA
KOHIIeHTpalUusA XJOopHJa HaTpus (moBapeHHO# coJsin) Ha ypoBHe 0,9%.
Ecaum xosamuecTBO 3TOH COJM BO3PACTET, TO COJIEBOM PACTBODP HAUYHET
BbICAChIBATh BOJY U3 KJIETOK KPOBU, a €CJIM IIOHU3UTCS, TO BOJa HaU-
HET M3 IJIa3Mbl IIOCTYIIATh B KJIETKW KPOBH M OHHU moJomnawmTcs. B 060-
UX cJlyyadaX KJEeTKH IOTHMOHYT, M KPOBb IIEPECTAHET BBIMOJHATH CBOU
GyHKIINH, a 3TO cMepTeJbHO onacHo. 0,9% -HbII pacTBOpP XJIOpHAA HAT-
pHUs, COOTBETCTBYIOLIUII COCTAaBY NJa3Mbl KPOBH, HA3bIBAIOT (PU3IUO.JLO-
2uyeckum pacmeopom. Ero cnenuajabHO IOTOBAT U IPU HEOOXOJUMOC-
TH BBOJAT B OpPraHu3M (B cjydae 00e3BOKHBAHHUS WJIU IPH KPOBOIO-
Tepe).

Coaep)kaHUe OJHOTO M3 TJIABHBIX NHUTATEJbHBIX BELIECTB — TIJIIOKO-
36l — HIoJKHO cocTaBJATh 0,11—0,12% . Eciu ke ypoBeHb TIJIIOKO3bI
MOHU3UTCA NPUOJIU3UTENbHO B ABa pasa (1o 0,05% ), Mo3ry He XBaTHUT
«roproyero» JJs pabOThl U 4YeJOBEK CHauaJla IoTepsAeT CO3HaHUe, a 3a-
T€éM MOJKeT IOTMOHYTb.
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ManokpoBue, MJIU aHeMUA, — OJHO U3 PaACHPOCTPaAHEHHBIX 3ab0-
JeBaHUK KpoBW. I[Ipm aHeMuUm B opraHbl U TKaHU UYeJIOBEKa KPOBb
OPUHOCHUT KHCJIOPOJAa MeHbIlle, YeM HeOO0XOAMMO. ITO IIPOUCXOIHUT B
TeX cJydasdx, Korja BbIpabaThIBaeTcs MaJO 3PUTPOIUTOB WMJIM B HUX
HeJIOCTAaTOYHO IIePEeHOCUYHKA KMHCJOopoJa — reMorJiobnHa. AHEeMHUUYHBIHA
YeJIOBEK BBITJIAIUT OJIeIHBIM, YCTAJNbIM, €My TPYAHO 3alIOMHHATH IPO-
YHMTaHHOE, BBINOJHATH JaKe caMylo JIETKYI0 (QU3UUYECKyI0 paboTy.
IIpuuuHa 60JIe3HU KpOeTcd B TOM, UTO B TKAHU U3 JIETKUX IIepPeHOo-
CUTCA MaJO KHCJOpPOAa, HEOOXOAMMOro AJsA pacmaja CJIOKHBIX MOJie-
KyJ. IIpu aToMm pacnage BBIJEJISETCS 3HEPTUA — «roploouee» OJIs BCeX
MIPOIIECCOB, NMPOUCXOIAIINX B OpPraHu3dMe deJioBeKa. Eciin He xBaTaer
KHCJIOPOZa, TO He OyJIeT XBaTaTb U 3HEPTrUu.

Yaie Bcero aHeMus BO3HMKAaeT M3-3a HEJOCTATKA B OPTaHM3Me JKe-
Jje3a, SABJSKINErocsa COCTaBHOII 4yacThio remorJyiobouHa. Ilpu atom B
KpPacHOM KOCTHOM MO3Te BbhIpabaThIBaeTCs 3PUTPOIUTOB MeHbIlle, UeM
HeoO6xoguMo. B nmeueHu ecTh HEOOJIBIIIOH 3aIllac »keJjel3a, HO TEM He Me-
Hee 3TOT 3JIEMEHT HeoOXOJAMMO IIOCTOSHHO moJydaTh ¢ nulnei. Hese-
3a MHOI'O B MOpPeNpoAYyKTax, MSACHBIX IPOAYKTax, Ipeudke, ¢daco.u,
A6J0Kax, Kanycre. Tak UTO 3J0POBOMY uUeJIOBEKY BIIOJIHE MOCTATOYHO
TOTO JKeJje3a, KOTOpPOe OH IIoJIyuaeT ¢ OObIYHOII nuuleil. BripaboTka
reMorJio0nMHa HeBO3MOXKHA 0e3 IIOCTOSTHHOT'O IOCTYILJIEHUSA B OPraHU3M
IByX BUTaMHHOB: B,, u ¢doamneBoil kKuciaorel. Kaxk npasuio, B nulle
3TUX BHUTAMHHOB BIOJIHE JOCTATOYHO, KPOME TOro, HEKOTOpOoe KOJIU-
yecTBO B,, BrIpabaTeiBaeTcA OaKTEePUAMH, OOMTAIOIIUMUA B KUIIEYHU-
Ke 4eJIOBeKa.

KakoB COCTaB KpoBW 4yefioBeka? lna3ma. 0

YTO TaKkoe nfa3mMa KpoBW W KakOBbl ee Sputpouuntsl,

DYHKUAN? NIeriKoLmThlI,

YTO BaM M3BECTHO O POPMEHHbIX 3fIEMEHTax KPOoBU? TPOMOOLUMUTBI.

Mouemy OpraHm3My BaXHO NOAAEPXMBATb OTHOCW- AHTUTEna.

TenbHOE NOCTOSHCTBO BHYTPEHHeW cpepbl? ®darouurtsl.
Femorno6uH.

Kakue MexaHU3MBI JIe)KAT B OCHOBE HOJAepP KaHUS Op-
raHu3MOM IIOCTOSHCTBA BHYTPEHHEN cpeabI?

3~B. B. [Taceunuk 8 k1.



1. B 4ém nposBnageTca 3almMTHas
PyHKUMA KpOBU?

2. Kakne @OpMeHHbIe 3/1eMeHThl
KpoBW obecneynBaloT 3alUUTHYIO
(PYHKUMIO OPraHnu3Ma 1 B 4EM 1X
KOHKpEeTHas ponb?

CeépThIBaHME KPOBM — Ba)XHeHmas
3alllUTHAS peakKllus, IIpeJoXpaHdAo-
ass OPraHu3M OT KPOBOIIOTEPH IIPU
paspylIeHuu cocyaoB. {11 B3pOCIoro
MY2KUHHBI YCJIOBHO CMEPTEJILHO OIac-
HON sABJsAeTca moreps 1,5—2,0 x
KPOBHM, a BOT JKEHI[MHA MOXeT
IepeHecTH IIOTeplo make 2,5 J, Xo-
TS 3TO, KOHEUHO, IPUBOJUT K OTPHU-
IaTeJbHBIM IIOCJIEACTBUAM.

B MecTe moBpe)xAeHHsA cocyda, HAaIPUMEp IPU INope3e, HAUYWHAIOT
paspyulatbca TPOMOOLIUTHI, BbIJEJIAA BeleCcTBa, 3allycKarliue ob6paso-
BaHue TpombOa. Kpome Toro, iiesblii psan HEOOXOAUMBIX IJI 3TOTO XU-
MHUUYECKUX COEAUHEHUN NOCTymaeT M3 IIOBPEKIAEHHBLIX TKaHeH U ILJjas-
MBI KpOBHU. B pe3yJjbTaTe OOBOJBHO MAJUHHOIN HIENOYKU XUMHUECKUX
B3aUMOJEMCTBUIN M3 OesjKa mJjaa3Mbl KPOBHM, KOTOPHBIII Ha3bIiBaeTcA (puod-

Puc. 32. Tpomboobpa3zoBaHne

puHOreH, o00pa3ylTcsa AJUHHBbIE
HUTU GOeaka (puOpuHA. ITU HUTHU
CILJIeTAIOTCA B IIOAOOHE CEeTKH, B
KOTOPOM «3amyThIBAlOTCA» QOp-
MeHHbIe 3JIeMEeHThl KDOBU U B pe-
3yJibTaTe BO3HUKaeT TpPOMO, Iie-
PeKphIBAOIIUK paHy ¥ IIpeKpalia-
LI KpoBoTeueHue (puc. 32).
IlepeanBanue kpoBu. UTo ke
JeJlaThb, €CJU IIOBPeXXJeHue Ccocy-
OB OOIIMPHOE ¥ YeJIOBEK ycHeJ
notepAaTh MHOro KpoBu? IIpuxo-
AUTCS TepeJiuBaTh UYeJOBEKY 4y-
KYI0 KpOBb. EIlé npeBHUEe TI'DEKU
OBITAJIUCh CIIACTH HCTEKaMIInuX
KPOBLIO DAaHEHbIX BOUHOB, AaBas
MM NOUTh TENJYI KPOBb ATHEHKAa
UJIN TeJIEHKA, XOTS 3TO MaJio IOMO-
rajso. B XIX B. B JIoHZOHE OBbIJIU
cleJIaHbl IIePBbIe IMOIBITKU HeEIOoC-
PeACTBEHHOTO mepeJIMBaHUA KPOBU
OT OZHOIO YeJIOBEKa K JPYTroMy, HO
OpHU 3TOM 4YacTO HAOJJIIOAJIOCh CJIU-
naHWe 3PUTPOLUTOB, WX paspyuie-
HUe, U B pea3yJibTaTe OOJbHOH IIO-
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rubasi. Oka3aJjoch, YTO KPOBb OJHOIO UeJIOBeKa MOXKEeT ObIThb CMepPTeJIb-
HO omacHO#M nauasa apyroro. Korga B aToil mpo6Jyieme pas3obpajiuch, TO
BBIACHUJIM, UTO KPOBb BCEX JIIOJEH MOXKHO pa3AesIUTh Ha uUeThIpe I'PyI-
nel. B TeueHwe 'KH3HU TIpylna KPOBH y 4YesJlOBeKa He MeHseTCH.

I'pynnsel kpoBu. CyIlleCTBYIOT ABe CHCTEMbI 0003HAUEHUS T'PYIIIT KPO-
BU. B mepBoii rpynnbkl KpoBU 0003HAUAT puMcKumMu nudppamu 1—IV,
a BO BTOpPOil — JIaTUHCKUMH OyKBamMu A, B u Hyném — cucrema ABO.
VY moneir ¢ 1(0) rpynmnoil KpoBM 3PUTPOIIUTHI He CJAUIIAIOTCH, U IIO3TO-
My HMX KPOBb MOYKHO IlepeJIUBAaTh BCEM JIIOAAM, HE3aBUCHUMO OT HX
rpymnnbl KpoBu. TaKux Jlogeil Ha3bIBAIOT YHUBEPCALbHbLMU TOHOPAMH.
Tem, y xoro KpoBb oTHocuTcsa K IV(AB) rpynme, MOXXHO IlepeJiUBaThb
He0OoJIbIIIOEe KOJMUYECTBO KPOBHU JIIOOOM I'PDyHIibl, TAK KaK y HUX B ILJa3-
Me HeT BeIlleCTB, IPUBOAAIIUX K CJIUNAHUIO 3PUTPOIIMTOB. ITUX JIIO-
el Ha3bIBAlOT YHUBEPCAJbHbLMU penunueHTaMu. TeM, y KOro KpPOBb
otHocutcsa Ko II(A) uau III(B) rpynmne, MOXXHO IIepeJuBaTh KPOBb CBO-
el nau I(0) rpynnel. Ho mpaBuJbHee Bcerjga HCHOJb30BaThb IJIS IHepe-
JUBAHUA KPOBb TOH I'PYyNNObl, KOTOPAd TEUET B COCYJaX HYIKIAIOIIerocs
B NepeJMBAaHUU 4yeJioBeKa (cxema 1).

Cxema 1. IlepenruBanue KpoOBH

Ob6JlagaHue TOM MJIM UHOM I'DYIIION KPOBM OIpeneisieTcsa I'eHeTudec-
Ku. Boaee 40% espomneiiiies umenTt II(A) rpynny kposu, 40% — I(0),
10% — III(B) u toanbko 6% — IV(AB). K HacrosAumeMy BpeMeHH
YCTaHOBJIEHO, UTO B KPOBH YeJOBEKA NPUCYTCTBYeT MHOTIO Pa3HOBUJ-
HOCTell MOJIeKyJ 6ejiKa, CIIOCOOHBIX B3aMMOJEHCTBOBAThH MEMXIy CO0Oii,
¥ Bpauu AOJIKHBI 3TO YUUTHIBATH IIPU NepejiMBaHUU KpoBu. Hanpumep,
Ha HAPY>XHOM INOBEPXHOCTH 3PUTPOIIUTOB MOYKET IIPHUCYTCTBOBATH Oe-
JIOK, Ha3BaHHBIN pe3dyc-hakTopoMm. Ha3BaHue 3TOro 6ejKa NpoOUCXOIUT

3%
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CeéprbiBaHWe kposu. [lepennsaHue Kposu. Pynnbl KPOBum

OT Ha3BaHUS BUJa 00e3bAHBI — MaKaK-pe3yc, B 9PUTPOILIUTAX KPOBU KO-
TOpPOif OH ObLI OGHapyxeH B 1940 r. ABTopamMu 3TOI'O OTKDBITUS CTa-
Ju aBcTpaauiickuil yuéHolii Kapa Jlangmreinep (oH »xe B 1900 r. ort-
KPbLI TI'pyImnbl KpoBH, 3a uTo B 1930 r. mosyuus HobGeseBckyio mpe-
MUIO) U aMepUKaHCKUH YyuéHbl AuekcaHap Bunep. Jliogei,
coJepKalluX B KPOBU 0OEJOK pe3dyc-(haKTop, Ha3bIBAIOT PE3yC-TOJOXKU-
TeabHbIMH Rh(+). Ho y 15% eBpomneiilieB 3aToro 6ejika B KPOBH HET,
UX Ha3bIBAIOT pedyc-orpuuatejsbHbIMH Rh(-). Ecau takomy Rh(-)-ue-
JIOBEKY IepeJuTh KPOBb OT Rh(+)-uesoBeka, To ero JMMGOLIUTHI HAU-
HYT BbIpabaThIBaTh aHTUTEJA K Uy KE€POAHOMY IJIA 3TOrO OpraHu3Ma pe-
3yc-paKTOpy U BO3HUKHET peaKIiusa HecoBMecTuMmocTu. Ocobnle ITpoo6-
JeMbl, CBA3aHHbIe C pe3yc-(haKTOPOM, BO3HHUKAKIT NPU GEePEeMEHHOCTH.

MMHKPOCKOIIHYECKOE CTPOEHHEe KPOBH

1. PaccmoTpuTe mpenapaThbl KPOBH uejioBeKa W JArymku. O6-
paTuTe BHMMaHWe Ha (GoOpMYy 3PUTPOIUTOB IIDH paccMaTPUBAHUU
UX CBepxy W cO0Ky. OnQMHaKOBa JIM OHA y UYEJOBEKA U JIATYIIKH?
IlogymaiiTe, moyeMy NIpW pacCMAaTPHUBAHUU IOJA CBETOBBIM MUKDO-
CKOIIOM 3PHUTPOIIUTHI KDOBU UYeJIOBEKa B CPeJHEM dYaCTH CcJIerka
IPOCBEUYNBAIOT.

2. 3apucyiiTe B 0OfHOM MacuitTabe mo 2—3 3PUTPOLIUTA U3 KaXK-
JIOTO IpemapaTa KPOBU M OAWH JIEMKOIIUT W3 IIpernapaTta KPOBU dUe-
JIOBEKA.

3. HaiiguTe 4epThl CXOJACTBA 3PUTPOIUTOB KDPOBU 4YeJIOBEKa U
aarymiKu. CpaBHUTE JIEMKOIUTHI U 3PUTPOIUTHI KPOBU UEJOBEKA.
B uém ux pasauuue?

4. CpenaiiTe BBIBOIHBI.

IIpu HexkoTOpPBIX 3a00JIeBAHUAX CBEPTHIBAEMOCTb KDOBU IOBBINIAET-
cA ¥ TPpOoMOBI 0Opa3ylOTCA B HEIIOBPEXAEHHBIX KPOBEHOCHBIX COCyaax,
Hapyuias KpoBOTOK. Ecjin Takoe cjayuaeTcs B cepjlle, MOXKeT BO3HUK-
HYTb uUH@papkm (rubejb KJETOK CepAeUYHOI MBbIIIIIbI), a €CJU B MO3-
re, To uHcyavsm (rubejb KJETOK I'OJIOBHOIO MO3ra — HEHPOHOB U TIJIH-
aJbHBIX KJIETOK).

Pe3yc-kondaukr marepu U mjaoma. Kax u Bce (akTophl, omnpene-
JAKIMe T'PYNIbl KPOBU, pe3dyc-paKTop IlepefaéTcA MO HacCJeJCTRBY.
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Ecam y »xeHbl pe3dyc-(haKTOp OTpPULIATEJbHBIN, a y €€ My»xa — II0JIO-
JKUTEJbHBII, TO U PEeOEHOK MOXKeT YyHacJeAOBaTh OT OTIa MOJIOMXHU-
TeJIbHBIN pe3dyc-dpakTop. [JJOBOJIBHO YacTO ciydaeTcd TaK, 4YTO pe3yc-
oTpULaTeJbHaA *KEeHIIMHA BBIHAIINBAET PE3yC-IIOJIOXKUTEJbHBINA IJIOI.
Ecau spurpoinutel aMG6pHUOHa ¢ Uy)KEpPOAHBIM MJisi MaTepu peadyc-6eJ-
KOM IIOHmaayT B eé KPOBb, TO MMMYHHas CHCTeMa MaTepH OYIeT BbI-
pabaTsiBaTh aHTUTeJa K pe3yc-0eJIKY M YHHUTOXKATh 3PUTPOILUTHI
nJjgojga. ITO MOXKeT NPUBECTHU K IeJIOMY DALY HeOJarOnpUATHBIX II0-
CJIeICTBUIA.

IIpu mepBOii 6epeMEHHOCTH KOHIIEHTPAIUs B KPOBU 3TUX AHTHUTEJ
CPaAaBHUTEJIbHO HeBeJHKa W ILJIOJ Pa3BUBAETCs, He HCIBIThIBAS HUX
BpeAHBIX BJUAHUNA. [Ipu mociaeaymominx 0epeMeHHOCTAX BepPOSATHOCTh
BO3HUKHOBEHUSA NMPOOJIeM, CBA3aHHBIX C pPe3yc-KOHGJIUKTOM, ITOBBINIA-
ercsi. PasBuTue KOH(QJIMKTa BO3MOXXHO M B TOM cJiy4yae, ecJii KpPOBb
MaJiblllla ¥ MaTepu He COBMeCTHMbI mo rpymnmne. OaHaKO rpyImmoBas
HECOBMECTHMOCTb MeHee OIlacHa M He IIpeJBellaeT TAKHUX OCJIOKHe-
HUII, KaK HECOBMECTHMOCTL IO pe3yc-(haKTopy.

JIOCTHM)>KeHUSA COBPEMEHHOW MeIUIIMHBI BCEJSAKT BCE 0OJbIlle Ha-
JeXXabl Ha OJIarONMPUATHBIN MCXOJ U OCTaBJISIIOT BCE MEHbIIIe IIIaHCOB
Ha BO3HUKHOBeHUe IIPOOJIEM, CBA3aHHBIX C HECOBMECTUMOCTHIO IO pe-
3yc-paktopy. Hanpumep, MaJblInly MOXKeT IIOMOYb IIOJIHAs 3aMeHa
KpoBu. Omepanuio OO Iepe;IMBAaHHUI0O OJHOTPYNMNHON pe3yc-OTpHIla-
TeJbHOM KPOBHM HEOOXOAMMO IHIpOBeCTH B TedueHue 36 u mocJae
POXKIeHUusa pebEHKAa.

YTO Takoe CBEPTbIBAHWME KPOBW U KaKOB €ro Tpomb. 0
MexaHu3m? OubpuHoreH
Kakoe 3Ha4eHWe MMeeT nepennBaHuWe KpPoBW? u PrbpUH.

Y4TO BaM WM3BECTHO O COBMECTMMOCTW Tpynmn KPOBW HoHop.

npy eé nepenvBaHnn? PevuunueHr.

KTo Takve LOHOPbI W peumnueHTbI? Pesyc-gaxrop.

M3BecTHa N Bam, Bala rpynna kposw?

IToueMy AOHOPOB WM PEIUIINEHTOB MHOIJA HAa3LIBAIOT
VHUBEDCAJIBHBIMH, HO B Ka)XJIOM KOHKDETHOM CJyuae
nepeJuBAaHUA KPOBU IIPeIBAPUTENIBHO IIPOBOAAT HC-
cJIeIOBaHUA Ha €€ COBMECTHUMOCTH?



Ilon MMMYHHMTETOM IOHUMAIOT
YCTOMYMBOCTh OpraHu3dMa K HHpekK-

1. Y70 BaM M3BECTHO 0D WUMMYHU- IMOHHBIM areHTaM M 4Yy’KepOXHbIM
Tete? BelecTBaM. 3a0oJieBaHUS, BBLI3LIBAE-
2. Kakos Bknag M. N. MeyHuKoBa MbIe KUBBIMHU BO30YyAUTEJIAMU
B M3y4eHne UMMyHuTeTa? (bakTepuaMH, rpubaMu, IIPOCTEHIIU-

MH, BUPyCaMHu), IOJYUYUJIN Ha3BaHUE

UH@GEeKYUOHHbLX., ITH GOJIe3HU 3apas-
HbI, TO €CTb OHM MOTYT INepeaaBaThbCA OT YeJIOBEKAa K ueJsioBeKy. OueHb
Ba'XHO 3HATh, KAKMMU NYTAMU BO30YAUTEJIU IIPDOHUKAIOT B OPraHU3M,
IJIA TOTO 4YTOOBI IpepBaThb 3TH IYyTHU Iepenaun WHGpeKuuu. Ecau BO30Yy-
OUTeJIX CMOIJIM IIPOHUKHYTh uepe3 3alllUTHbIe NMOKPOBBI YEJIOBEKa, TO
€CTh uepe3 KOXKY WMJIU CJIHU3UCThIe 000JIOUKM (HAaIlpUMep, HOCOTJIOTKH), TO
3alUTy OpraHM3Ma OCYIIECTBJIAIOT KpPOBb U JiuMda. B Tom mecTe, Kyaa
NPOHUKJIA NHGPEKIUA, OUeHb OBICTPO COOEPYTCA JEHMKOILUTHI, YTOOBI YHUU-
TOXKUTHh BO30yauTeJIell, BbIZBIBAIOINUX O0O0JIE3Hb. ITU BO3OYIUTEIN HOJIK-
HbI OBITH HEHTPAJU30BaHbI, 4 3aTE€M YHUUTOXKEHbI ()aronuTamMu.

Ecin 3apakeHue OblJIO CUJIBHBIM, TO Ha 3TOM MeCTe BO3HUKAaeT 0CO-
0adA 3almuTHaAsA peaknus — BocnaJjgeHue. IIpu atom B mecTe mH(peKIu-
OHHOT'O IOpakeHus oOpa3yeTcsAd THOM, NPeACTaBJAIIINNA CO00H IOruo-
e JIeHKOLUTHI, YHUUTOXKAaBIIINE Uy)KepOAHble YacTuilbl (puc. 33).

Buasr mmmyHurera. IMMyHUTET IoApa3felidloT Ha HECKOJIBKO BU-
noB. Ecmecmeenuvtit (6p0#OEHRbLIL) UMMYHUMem IepefaéTcs HOBO-
My OPraHu3My OT DPoJuTeJieii IO HacJyeAcTBY. Ecmecmeennuvlit (npuoo-
peménHnbLil) ummynumem BO3HHKaeT B TOM cJjyuae, KOrJa aHTHUTeJa
BbIpAbaTHIBAIOTCA B TedyeHUEe 0O0JIe3HHM (HAIpuMep, KOPHU HJIU KpPaCHY-
XH1), a 3aTEM COXPAHSAIOTCA B «MMMYHHOII NaMATHU» JUMPOIUTOB OUYEHb
JI0JITO, YacTO B TeueHUe BCel KMU3HU UesOBeKa. Ecim Bo3byaurtesu 60-
JIe3H! CHOBa MomajyT B OpraHusM o6JjajaTesid NIPUOOPETEHHOTO UMMY-
HUTEeTa, TO BbIpabaThIBaeMble aHTUTEJIa OYEHb OBICTPO 3THUX BO30OyaUTe-
Jeii YHUUYTOXKaAT M 4eJIOBEeK He 3aboJieerT.

Puc. 33. BocnanutenbHbI npouecc
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HcexkycemeeH bl akmuBHbLil UMMYHUMem BO3HUKAET B TeX CJaydadX,
KOrja ueJjIOBeKYy BBOJAT OCJa0JIeHHBIX BO30yauTeJie (BAKLMHY), U 3TO
NIPUBOJUT K BbIPAOOTKe aHTHUTeJ. HCKYyCCMEEeHHbLL NacCcuBHbulil UMMYHU-
mem TOSABJISETCS NIPU BBEJEeHUN UYEJIOBEKY ChIBOPOTKM — TOTOBBIX aHTH-
TeJ OT IlepefoJIEeBILIErO XHWBOTHOTO WJIM APYIOro udejioBeKa. JTOT
HUTET CaMblii HECTOMKHI M COXPaHAETCA BCEro HEeCKOJIbKO HeJeJIb.

daxkTOphl, BANAKOIIME HA MMMYHUTET. MHOrme 60Jie3HH, OCOGEHHO
nepeHeCcEéHHbIe B JIETCTBE, OCTABJAIOT IIOCJIe ce0A CTOMKHII MMMYHUTET,
M UMHU OOJIEIOT TOJIBKO OAWH pa3 B KU3HU. K TakuM 00JIe3HAM OTHO-
CATCA BeTpsAHAA OCIla, KOpb, MapoTUT (CcBMHKAa). Ho MMMyHUTeT WHOT-
aa ocJsiabeBaeT, ¥ UeJIOBEK BO B3POCJIOM BO3pacTe MOJXKeT BO BTODOIi pas3
nepeboJIeTh «JETCKOM» WH(peKIue.

OueHb BaXKHYIO POJb B (DOPMUPOBAHUM MMMYHUTETA UIrpaeT BUJIOU-
KoBadA KeJie3a, uam tumyc. OHa pacmoJio)keHa 3a 'PYAWHOI U XOPOLIO
pPa3BuUTa TOJIBKO B JIETCTBE.

HapyuieHuss MMMYHHOMi cHCTeMbI 4YejioBeKka. CamMoe mM3BeCcTHOe 3a00-
JeBaHWe, CBA3aHHOE C pa3pyllIeHueM HMMYHHOI CHCTEMBI, — 3TO
CIIN /[ (cuHapoM mpuoOpeTEHHOro MMMyHoaeduiinta). B Hauase 80-x rr.
IPOULJIOrO0 BeKa ObIJIO OTMedYeHO OBICTpOe yBeJIMUEeHUe UMcJia JIOAEH C
HOBBIM 3araJo4yHbIM 3aboJieBaHHEeM. BOJIbHBIE TepSAJH CIOCOOHOCTBL COII-
POTUBJIATbCA MHPEKIUAM, UX HUMMYHUTET OBICTPO cJjabes, U OHU IO-
rubaJjm OT pa3JIMYHBLIX 00JIe3Hel, OOBIYHO OT 0CO000M (GOpPMHBI BOcCIaJe-
HUA JIEFrKUX WJIU DPEeAKOM DPa3HOBUJAHOCTU pakKa.

Yamre Bcero 00Jie3Hb BCTpeUaJiach WJM Yy HAPKOMAaHOB, WJU Yy JIIO-
ael, BeAylIUX OecrmopAAOUYHYIO MOJIOBYIO >XHU3Hb. Peike 3TO cTpaliHoe
3aboJieBaHUE Pa3BUBAJIOCH y JIIOAEIH, KOTODPHIM INepejinBajid UYIKYIO
KpPOBb. 3a00JjieBaHNE He MMEJIO OCOOBIX CHMMIITOMOB M He IIPOSBJIAJIOCH
Kak oTgesbHasa 0oJsie3Hb. Ho pe3koe mogaBjieHME UMMYHHON CHCTEMBI
CIIOCOOCTBOBAJIO Pa3BUTHI0O MHOXKECTBA PA3JIMUHBIX HWHGEKIIUii, KOTO-
pble OBICTPO NMPHUBOAUJIM ITAllMEHTa K CMEpPTH.

OcsabsieHMe UMMYHUTETa He NMO3BOJIAET OPraHM3My aKTHUBHO NPOTH-
BOCTOATH 3a00JIeBAHUAM, HO MHOXKECTBO 0eJl IOPOXKJAAaeT U ero ype3Mep-
HOe yCHJIeHHe, IIPM KOTOPOM HaUYMWHAIOT BbIpabaThIBAaTbHCA aHTHTEJA K
COOCTBEHHBIM OeJiKaM. B pe3yJibTaTe HIpPOUCXOAUT pa3pylIieHHe 340pPOo-
BBIX KJIETOK U TKaHel. Takue 06oJie3HHM Ha3BaJIU AYMOUMMYHHbLMU.
IIpumepom Takoii 60J€3HH MOXKET CJYXXKHUTh CHCTeMHas KpacHas BOJ-
YyaHKa, IIPU KOTOPOI aHTUTeJa OYKBAJbHO ITIOXKUPAIOT COeUHUTEJbHbIE
TKaAHU COOCTBEHHOIo OopraHus3Mma.

Aaneprus — 3TO HNOBBIIIEHHAd YYBCTBUTEJBHOCTh OpraHu3dMa K Ka-
KoMy-1ub0 BelecTBy. OueHb YacTO aJjijleprus BbIpakeHa cjJabo U He
BBI3BIBAET Y UeJOBEKA KaKUX-JINOO HEeNPUATHBIX ollyineHuii. Ho uHor-
Ja aJjljIeprus JIeXKUT B OCHOBE OIIACHBIX 0O0Jie3Heli, HalpuMep aCTMBHI.
BosabninHCcTBO aJjjiepruili BbI3BAHO HAPYINEHUAMU B paboTe MMMYHHOI
cucTeMbl. Y 3J0pPOBOro uejioBeKa MMMYHHas CUCTeMa OTJnuYaeT 06e3-
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UMMyHuTeT. Hapyliennsa nMMyHHOW CUCTeMbl YesoBeka. BakumHaums

Yyy)KepoAHble OeJIKM OT OMNacCHBIX OEJIKOB M MaJI0 Ha HHUX pe-
arupyert. ¥ aJjulepruka aHTUTeJia BbIpabaThIBalOTCSA Ha Oe3BpPeIHBIN Uy-
KepOoaHBbIA OeJIOK KaK Ha caMblii OIlacHBINI BO30yAuUTeJIb 00Je3Heill. B
pe3yJbTaTe BO3HUKAeT peaKIUsd, CXOAHas C BoclaJjJieHueM. [Ipuuém
WHOTJa 3Ta peaKIus TaK CUJIbHA, YTO CTAHOBUTCS OIIACHON IJIS »KU3HU
yesioBeka. OfHa M3 TaKUX peaknuili — oTék KBHUHKe (Ha3BaHHBINA IIO
dhaMuJINN BIlepBbIe OITMCABIIEr0 ero yu4éHoro). BellecTBa, BbI3bIBAOIIUE
aJJepruio, Ha3bIBAIOT a.nepzeHamu. CaMble HU3BECTHble U3 HUX —
HIepCTb YXKUBOTHBIX, IbLIbIIA PAaCTeHUI, A4 HaceKOMbIX (II4éJ, oc), He-
KOTOpbIE JIeKapCTBEeHHbIe IIpenapaThl. 1A mpeaynpeKIeHus aJliepruu
HCIIOJIb3VIOT BellleCTBA, CHUYKAIOIIME DeaKIMI0 OpraHu3dMa Ha aJijiepre-
Hbl ¥ NO3BOJIAIOLIMNE NPeJOTBPATUThL HACTyNJIeHHe IpUCTyHna 0OoJIe3HU.

Bakunnauusa. B XVIII B. aurauiickuili Bpau Jdayapna lxkeHHep 00-
paTuJ BHHMaHNWe Ha TO, UTO AOSPKH, NepeboJieBlIINEe HeOoIacHOil 00-
JIe3HbIO (OCIIOI KOPOB), He 3apa’kaloTCs UeJIOBeUeCKOH OCIION — upes-
BBIYAMHO TSAMKEJBIM, 4YacTO CMepTeJbHbIM 3aboJieBaHUEM. [[)KeHHep
NPUBUJI COAEPIKUMOE OCIIMHOK KOPOB MaJIeHbKOMY MaJbuuky. Ilocuse
3TOTO0 MaJbUYHUK He 3apas3ujicsd 4YeJIOBeUeCKOM OCIIO, KOTOPVIO eMy
npuBua J. >KeHHeD.

9. I>xkeHHep OBLIJI BpauoM-IPaKTUKOM, HO ero 3aMedaTeJIbHOE OT-
KPbITHE HATOJIKHYJIO M3BECTHOro (panmy3ckoro yuésHoro Jiym Ilacre-
pa Ha CcJeAYIOLIYIO MBICJIb: €CJH 3apa3uTh UYeJOBEeKa OCJa0JIeHHBIMU
MHUKPOOPTraHU3MaMU, TO OHM BBI3OBYT 00JIe3Hb B JIETKOM ¢opme. ¥ ma-
IIMeHTa BbIPA0OTAIOTCA aHTHUTEJA, U OH B JaJIbHEHIIIeM 3TOM 060JIe3HbIO
He 3apas3utcs. IIpemaparhl, comaepskaliue OcJiabJieHHble UJH YOUThIe
MHUKPOODPraHU3Mbl HUJM WX TOKCHHBI, CTaJIM Ha3blBaTh BAKIIMHAMH (OT
JaT. éakyure — KopoBbsa). JI. IlacTep co3mas BaKIIUHY IIPOTUB CMeEp-
TeJIbHOTO 3a00JieBAaHUA — OelIeHCTBAa U HEKOTOPhIX APYrux HHOPEK-
nuii. IIpaBga, UMMYHUTET IIPOTHUB OellIeHCTBA COXPaHseTCsa BCEero
OOWH rox nocJje BaknuHanuu. ChIBOPOTKH, KaK NPaBUJIO, UCIIOJb3Y-
IOT [JJiA JledeHUs yoke 3a00JeBLIero uyesoBeKa.

CIIU, mau BHUY. CusapoMoM Bpadd Ha3bIBAIOT HAOOpP BCTpeualo-
LIUXCS BMECTE CHUMITOMOB M cocTosiHuii. Bo3oyauresnem CIIMIa oka-

BUPYC, HAa3BaHHBIA BHUPYCOM HNMMYHOJAe(UIIMTA YeJOBeKa
(B1Y). EquHCcTBEHHBIE KJIETKH, B KOTOPhIe «yMeeT» NMpPoHUKaTh BUY,
3TO Te KJIeTKH, YTO OTBedaloT 3a UMMYHHUTeT. Ilonmagzasa B HUX, BUPYC
Pa3MHOXKaeTCcA, 3aCTaBJAA KJETKH IPOU3BOAUTH HOBbIE BUPYCHBIE
yacTULbl. BhIXOAA M3 NOPaXEHHBIX KJIETOK, BUPYCHI NPOHUKAIOT B
30POBbIE JIUM(POLUTHI, U MPOILECC IPOJOJIKAETCH.
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OprasHuaM crnoco6eH GOPOThCA HNPOTHUB ITOM MHMEKIMU, BbIpabaThI-
Bas aHtutesa npotruB BHUY. OgHako co BpeMeHEM KOJHUUYECTBO JIMUM-
¢GoIUTOB CHUIKAETCS, a YHUCJIO BUPYCHBIX YacTull pactér. To ecTh op-
raHu3M He CIIOCO0eH MmoGeauTh MH(peKIuio. Hepe3 HECKOJbKO Hemdelb,
a UHOrJa U JIeT NOCJIe 3apa’KeHUus HAYWHAKIOT IPOABJIATHCA CHUMITO-
mbel BUY-uadexkuuu: y yesioBexka paspuBaerca CIIN]II. BoabHOM GbICT-
PO XyaeeT, Yy Hero yBeJHUYHUBAIOTCA JUM@paTHUECKHUEe y3JIbl, ITOABJAET-
cA CHUJbHAs YTOMJSAEMOCTb, KOJIEQJIETCA TemmepaTtypa TeJja. 3aTeM y
HEero HaYMHAKIOT DPa3BUBATHCA pa3JIMUHble MHPEKIIMHM U OHKOJIOTHYec-
KHUe 3ab00JIeBaHUA.

Kak xe BUY mnepemaércss oT 4esioBeKa K udesioBeKy? K cuacTbhio
IJIA JIIoJei, BHe OpraHuM3Ma 4YeJIOBEeKa OH IIPAKTHUYEeCKH MI'HOBEHHO
norubaeTr. ITOT BUPYC He DACIPOCTPAHSAETCA NPU YMXAaHUU, Kalljle U
MOLIeJNIYSAX, Yepe3 BOAY, IPM PYKOMNOXKATHUH, MOJb30BAHUU OJHOHM Ta-
pPenKoil U JOoXKOoM. HeusBecTHBI cjiydyau Iepegadyu BUpPyca OT 4eJiOoBe-
Ka K 4YeJIOBEeKYy IpH yKyce xomapa wmuau 0aoxu. BHIY roaBHBIM 0oGpa-
30M IlepefaéTcs IIPU HHBEKIMAX UIJIOH, B KOTOPOM ocTajiach 3apa-
JK€éHHasdA KpOBb, IIPU IlepeJiMBaAaHUU 3apaX€HHOM KpPOBH, OT
UHQUIUPOBAHHOII MaTepw MJIaJeHLly Yepe3 KPOBb HUJIM MOJIOKO, IIDHU
IMOJIOBBIX KOHTaKTax. MoxxHo Jyu BbuieuuTh CIIMI? Iloka HeT, XOTsA
U pa3paboTaH ILeJblil pAN JIeKapCTBEHHBIX IIPEnapaToB, MeNIIAIOLINX
BUDPYCY DPa3MHOXAaTbCAd B KPOBU xo3AuMHa. Ceiuac yrke BO3MOIXKHO
YMEeHbUIUTh YMCJIO BHUPYCHBIX YaCTHUI[ B KDPOBH INPUOJJIHU3UTEIBHO B
100 pa3, oZHAKO OKOHYATEJbHO IN0O0EJUTh 3Ty HHMEKIHNI0 Ha
CEerONHANIHUN JeHb He yIaéeTcHd.

KaKoBbl OCHOBHbIE MEXaHW3Mbl UMMYHUTETA? UmmyHurTer.
Kakve Buabl UMMyHWTETA BaM M3BECTHbI U B BocnaneHue.
YEM OHW MPOSBNAIOTCAH? rHown.

Kakne dakTopbl BAMSIOT HA UMMYHUTET N ero ¢op- BakuumHa.
Mmp_osaHme? CbiBOpOTKA.,
B 4éM 3akMioYaeTcs NpuUHUMNUaNbHOE OTAMYME Bak- Tumyc.

LUMHbI OT CbIBOPOTKW? cnng.
MoaroToBbTe coobuleHue 06 M3BECTHbIX BaM Hapy- Anneprus.

WeHNAX UMMYHUTeTa.

ITouemy MJaageHIIbI, KOTOPbIX MaTepU KOPMSAT TIPYI-
HBIM MOJIOKOM, peke GO0JIeIoT?
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BosbHIMHCTBO KJIETOK OpraHmM3Ma ueJIOBeKa He HMeeT HeIocpen-
CTBEHHOI'O KOHTAKTa C OKpykawuieil cpenoii. Heo6xoaumyo CBA3b
BHYTPEHHUX CTPYKTYD C OKpYJKalollleii cpefoii obecrneynBaeT BHYT-
peHHAA cpela opraHu3dMma. depe3 Heé NOCTYIIalOT BCe BellleCTBa, He-
obxoauMbIe KJeTKaM AJA paboThl, a TaK)Ke BBIBOAATCA NPOAYKTHI,
oOpa3oBaBIINECA B IIPOIleCCe UX JKU3HENEeATeJbHOCTU. BHyTpeHHel
Cpeloii opraHu3dMa dYeJsiOBeKa SBJISIOTCA KPOBb, JUM@pa W TKaHeBas
KUIKoCTb. OCHOBY BHYTDPEHHEH Cpenbl COCTABJISAET MEMXKJIETOUHOE
BELIEeCTBO.

Ka)kxmass U3 CTPYKTYP, COCTABJAKIINX BHYTPEHHIOIO Cpeny, BbI-
HOJIHAET psAl cneluudyecKuXx pyHKIUHA, IPUCYLUINX CaMOii BHYTDPEH-
Helf cpele: AbIXaTeJbHYIO, MUTATEJbHYIO, BBLIEJUTEJIbHYIO, 3alIUT-
HYIO U peryjaaTopHyio. OCHOBOII BHYTPeHHEH Cpeabl ABJISAETCA KPOBb.
TxkaHeBasd KHUAKOCTh — IIepeJaTOYHOE 3BEHO MEXKIY KPOBBIO U KJIET-
KaMU, KOTODble OHa OKpy2kaeT. B 1uM@e NpouCXOoUT YHUUTOXKEeHUe
00JIe3HETBOPHBIX MUKPOOPraHU3MOB.

BHyTpeHHssA cpeja OpraHu3dMa OTJHYAETCSA OTHOCUTEJIbHBIM II0-
CTOAHCTBOM CBOEro COCTaBa, UYTO SBJIAETCS OUE€Hb BAKHBIM YCJIOBU-
eM JKU3HeaeATeJbHOCTU. JII0Oble KoJieDaHUA COCTaBa BHYTpPEHHEeM
cpenbl OpraHu3dma, BBIXOJAIIUEe 3a Npeaesibl (pU3UOJOTUUYECKOH HOP-
MbI, OIIACHBbI OJIS 3J0POBbA U CaAMOI >XKH3HMU.

KpoBb BCcex Jrofeil MOXXHO pa3fesiUTh Ha 4YeThbIpe IPYNILI, U B Te-
YyeHHe JKHU3HU Ipynna KPoBHW y ueJloBeKa He MeHseTcA. CyIlIeCTBYIOT
IBe CHUCTeMbl O00O3HAUYEHUsA I'pPynn KpPoOBH. B mepBoi#i Ipylibl KPOBU
obo3HayaT puMckumu nudppamu I—IV, a Bo BTOpOii — JIaTHHCKU-
mu 6ykBamu A, B u Hysném — cucrema ABO. CBEépThIBaHUE KPOBU
Baj)KHeMIIaA 3alllUTHAA peaKIlus, IpeJoXpaHAIIasd OPraHu3M OT
KPOBOIIOTEPU NPU Pa3pyUIEHUU COCYIOB.

ITogq mMMyHHUTETOM MOHMMAIOT YCTOHYUBOCTh OPraHu3dMa K HHGEeK-
LIMOHHBIM areHTaM U 4Yy’>KepoJHbIM BelllecTBaM. CaMoe M3BEeCTHOe 3a-
0oJieBaHUe, CBA3aHHOE C pa3pylIeHHeM CHCTEMbl HMMYHHUTETa, —
CITHA .



OcyuwiecTBneHne BHyTpeHHen cpe-
L0N OpraHmM3mMa CBOWX Henocpen-
CTBEHHbIX (QYHKLWWM BO3MOXHO
TONbKO MNpPU ee HenpepbiBHOM
OBUXEHUN — uUMpKynaumn. 3a
peanusauuio 3TOro npouecca B
opraHu3me 4enoseka oTBevatoT
0CODble TPaHCNOPTHbIE CUCTEMBI:
ceppe4Ho-cocygmctas n numda-
Tn4eckas.

Bbl Y3HAETE

— 06 0COBEHHOCTAX CTPOEHUA, Xu3Hepes-
TeNbHOCTU U perynaumMmM OpraHoB KpoBOOD-
paLlenus;

— 06 0COBEHHOCTAX CTPOEHUSA U PYHKLUOHM-
pOBaHUA NUM@ATU4ECKON CUCTEMbI U 3Ha4Ye-
HUKM nuMdoobpalleHns;

— 0 ABWXEHUW KpOBM NO COCYAaM;

— 4YTO Takoe AaBneHne KpoBW U NYJbC;

— 0 cepAeqHo-cocyamncTbix 3aboneeaHusax,
WX NpUYMHAX U Mepax npeaynpexXneHus;

— KaK okasaTb MepByld MOMOLb YenoBeky
Npy KPOBOTEYEHUAX.

Bbl HAYYMTECD

— W3MepsATb KPOBAHOE AaBfEeHUE;

— NoAc4MTbIBaTb CBOW MynbC;

~ pacno3HaBaTb Ha HarnfagHbix nNocobusax
opraHbl KpoBOOOpaLLEHUS.

rJjABaA 4



§17. OPrAHbl KPOBOOBPALYEHMA.
CTPOEHME U PABOTA CEPALA

1. Kakoe cTpoeHue nmeet cnuctema
KpoBOOOpaLLeHUs Yy MnekonuTa-
owrx? B 4eM BbIpaxaloTCs 0Co-
DeHHOCTM e€ CTpoeHus?

2. Y10 Takoe Kpyru kposoobpatue-
HNA N KAKOBO WX 3Ha4yeHue B
opraHusme MeKonuTaWwmx
XXNBOTHbIX?

JIBU)KeHHe KPOBU MPOUCXOIUT OJa-
rogapa paboTe opraHoB KpoBooOpa-
LIeHUA: ceplya M 3aMKHYTOI CHUCTe-
MBI cocyodosg. Eciu cepale ocraHaB-
JUBaeTCsa XOTA ObI Ha HECKOJbKO
MrHOBEHHH, TO HaCTyIlaeT moTeps
CO3HAHWUA U, €CJIM CPOUYHO He 3acTa-
BUTHL cepJAlle CHOBa COKpallaTbCsd,

CMepTh.
Crpoenne cepaua dyejoBeKa. ¥
B3DOCJIOT0 YeJIOBEKa CepAlle — 3TO

MOJIbIHAI MBIIIIEYHBbIM OpraH Maccoi

okoso 300 r, COOTBETCTBYIOIIUNA BeJUYUHE CJIOXKEHHON B KYyJIaK KHC-
Tu. OHO pAacIoJIOXKEeHO B TPYJAHOH KJeTKe IMo3alu TpPYIUHBI (C

MNpasbini
6 Xenyaovex

Puc. 34. CtpoeHue cepaua: BHeWwHWUn sug (a)

n B paspese (6)

HeOOJIBIIINM CMeIllleHHMeM BJIe-
BO) B CIeIlMaJIbHOH OKOJIO-
CepaeyHol CyMKe U3 COeqUuHU-
TeJbHO!I TKaHU, Ha3bIBaeMOH
nepukapaom (puc. 34, a). Ile-
pPUKapA BBINOJIHAET 3allUuT-
HYI0 QYHKIUIO.

CreHka cepaiia COCTOUT U3
TpEéX 000JI0YeK, CaMOii MOII-
HOM U3 KOTODPBLIX ABJIAETCHA
cpefHsAsa — MMOKapa, ob6paso-
BaHHAA IIOIIEPEYHO-0JIOCATOM
MBIIIIEYHON TKaHbIO. BoJIOKHA
MHUOKapAa COeJUHSAITCSA Ta-
KHM 00pa3oM, UTO BO30YIKIe-
HUe, BO3HUKAaloIlee B OJHOM
06J1aCTH CepAeYHOI MBIIIILbI,
OBICTPO PpAacCIpPOCTPaHAETCA IO
BCEMY CepJAlly, ¥ OHO HauyWHAa-
eT COKpalllaThCs, BbITAJIKUBaA
KPOBb. ITO CBA3aHO C 0O0Jb-
IO HAaArpys3Koil Ha cepjaeu-
HYIO MBIIIIY BCJEACTBHE IIO-
CTOAHHOI'O PHTMHUYHOI'O CO-
KpalleHus cepAlla B TeueHHUe
BCel KM3HU 4YeJIOBeKa.
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Kak u y MJIeKomuTalolMX >XHUBOTHBIX, MOJIOCThL Cepala uYesioBeKa
IPOAOJBLHOM MeperopoaKoii pa3iesieHa Ha IBe IIOJOBUHBI, HE COOOIIAI0-

HIecsa MeXXay coboif, — mpaBylo u JieByio (puc. 34, 6). B npaBoii mo-
JIOBUHE CepJlla TeuyéT BeHO3Has KPOBb, B JIEBOIl — aprepuaJibHasd.
Kaxxgas mosioBuHa cepAma COCTOUT M3 ABYX KaMep: BepxXHeil — npeo-

cepius ¥ HYXKHeH — sceaydouxa. Mexay npeicepiusiMy U 2KeJlymod-
KaMM DAacIoJiaraloTCAa CTBOpPYAThIe KJAaNaHbI. JTU KJallaHbl IIPONYyCKa-
I0OT KpPOBb TOJIBKO B OJHOM HAaIIpaBJEeHUU: U3 NpeacepAus B XKeJNyIo-
yeK, HO He oOpaTHo! B meperopoike Me)XAy JIEBBIM IIpelcepAueM U
JIEBBIM JKEJIyIOYKOM HaXOAUTCA dgycmeopuambulil (Mumpaavmblil) K.aa-
naxH. MUTpaJbHBIM 3TOT KJIANIAH HA3BaJW NOTOMY, UTO €ro CTBODPKHU IIO
¢opMe HAaIOMUHAIOT I'OJIOBHON yOOp KATOJIUYECKUX eNUCKONOB — MUT-
py. B meperopoake Me)Xay IIPaBBIM IIPEACEPANEM U IIPABBIM YKeJydou-
KOM PAaCIIOJIOXKeH mpéxcmaeopuamblit kaanan (cMm. puc. 34, 6). Co cro-
POHBI KEeJYAOUKOB K KJIalaHaM NPUKpPEIJIeHbl CYXOXXWUJbHBIE HHUTH,
6JarogapsA KOTOPBLIM KJjamnaHbl MOT'YT OTKPBIBATBCA TOJBKO B CTOPOHY
JKeJyOOUYKOB M COOTBETCTBEHHO NPONYCKATh KPOBb TOJBLKO M3 IIpeacep-
OUIl B JKEeJyOOUKHU.

W3 neBoro »xkenygouyka BBIXOOUT caMasl 0OJIbIllasg apTepuss — aopTa,
M3 NpaBOro JeJyIodykKa — JIérouHasa aprepus. B camom HauaJje
aopThl U JIETOYHOM apTEPUU PAaCHOJIOXKEHb! IMOJYyJyHHbIEe KJallaHbI
(cm. puc. 34, 0), mpomycCKamolie KDPOBb TOJIBKO B COCYJObl COOTBET-
CTBEHHO OOJIBIIIOTO HJIM MaJIOro KPYroB KPOBOOOpPAIIleHU .

Pabora cepaiia COCTOMT B PUTMHUYECKOM HarHeTaHUU KPOBU B COCYIbI
KpPYyroB KpoBooOpauleHus. JKesyoJoyKH BBITAJKHUBAIOT KPOBb B KPYru
KpPOBOOOpallleHUA C QOJIbIION CHJIOH, UTOOBI OHa MOrJia JOCTHYb CAMBIX
yIaJEHHBIX OT CepAlla y4yacTKOB TeJa. IloaToMy OHH HUMEIOT XOPOLIO
pas3BUTBLIEe MBIIIIEYHbIE CTEHKH, OCOOEHHO JIEBBIA JKesygodeK. [[asa Toro
yToOBl MHTEHCUBHO paboTaTh BCIO >KU3Hb UeJIOBeKa, CepleuyHas MbIIIIa
JOJIKHA IIOJIyYaTh ITUTATeJbHbIe BelleCTBa M KHCJIOPOJA C KpoBbio. Kpo-
BEHOCHAsA CHCTeMa CaMOro CepAla IIoJyuyuJia Ha3BaHUEe KOPOHAPHOM. Jle-
Basg U IpaBasi KOPOHAPHBIE AaPTEPUU OTXOLAT OT aOPThl, PA3BETBJIAIOTCS
¥ CHab>KalT BCeEM HEOOXOAUMBLIM KJETKU CepAeYHOIl MBbIIIIIbI.

ABTomMaTua cepaua. CepaeyHas MbIIIa o6JajgaeT OCOOGBIM CBOIi-
CTBOM — asmowmamueii. Eciau cepale ygaJuTb U3 TPYAHOM KJIETKH,
OHO HEKOTOpOe BpeMs NpPOAOJIKAaeT COKpalllaThCA, He HMesd HUKAaKOMHI
CBA3U C OopraHuaMoM. MMIyJbChI, 3aCTaBJAIOLINE CepAlle OUThCA, PUT-
MHUUYECKH BO3HMKAIOT B HEOOJIBIINX IPyHNIax MBINIEYHBIX KJIETOK, KO-
TOpBIe HAa3bIBAIOT y3aamu asmomamuu. I'1aBHBIN y3eJ aBTOMATUU Ha-
XOOUTCA B MBINIIE [IPAaBOro mnpeacepaus, MMEHHO OH 3aJaéT pumm
cepouebueruil y 340POBOrO ueJIOBEKa.

Pa6ora cepaua. CpeaHsas yacToTa CepledyHbIX COKpAIlleHUH y 4eJio-
BeKa B COCTOAHHUHU NOKOS COCTABJIAET OKOJIO 75 yaapoB B MUHYTY. OOuH
CepaeyHbId LMKJI, COCTOALINI M3 COKpalleHUus (cucmoJbl) U paccjab-
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OpraHbl kpoBoobpaweHusi. CTpoeHue w pabota cepaua

JeHusa (duacmoawt) cepaua, pgaurca 0,8 ¢ (tpu ¢assr). U3 aToro Bpe-
meHn 0,1 ¢ 3aHuMaer cokpalleHue (cucroJsa) npeacepauii (I dasa),
0,3 ¢ — cokpauleHue (cucroJa) xxkeaymoukoB (II ¢asa) u 0,4 ¢ mgaur-
cA ofOllee paccsabjieHue (QuacroJjia) BCero cepaila — obwas naysa
(ITI ¢aza). IIpu kKakaAOM COKpalLleHHWU IIpeAcepAuii KPOBb U3 HUX Iie-
PEeXOIUT B XKeJIYAOUKHU, IOCJIe Uero HaUMHAEeTCs COKpallleHHe YKeJIydou-
KoB. Ilo OKOHUaHMUW COKpallleHUs IpeJCepAUil CTBOpPUAThle KJaMmaHbI
3aXJIONBIBAIOTCA, U IIDU COKpPAIIEeHUHN KeJYAOUYKOB KDPOBbL HEe MOXKET
BEepHYThLCA B mnpeacepaus. OHa BLITAJKHUBAETCSA yepe3 OTKPBITHIE IIOJIY-
JIYHHBbIe KJIalaHbl U3 JIEBOTO JKeJIyJouKa (1Mo aopTe) B OOJBIION KpYT,
a U3 mpaBoro (IIo JEroyHoil apTepuu) B MaJblii KPYr KPOBOOOpPAaIlleHUS.
3aTeM HacTylaeT paccJjabjieHue KeJlyJOYKOB, HOJYJYHHble KJIamaHbI
3aKpPBIBAIOTCA U HE JAIOT KPOBUM BBITEKATh OOpPAaTHO M3 AOPTHI U JIErou-
HOM apTepUUu B KeJyIOUKU cephla.

PaGora ceppaia COIpoOBOXKJaeTCsa NIIyMaMH, KOTODbIE MOJIYYUJIM Ha-
3BaHHe TOHOB cepjalla. B ciayuae HapyuieHuUii B paboTe cepAlia 3TH TO-
Hbl MEHSIIOTCS, U, IIPOCJYIINBAA WX, Bpau MOYKET IIOCTABUTh AUATHO3.

Peryansuusa kpoBooOpalnenusa. Kak yixke roBopuJioch, cephlie o6Ja-
JaeT aBTOMAaTHeEell M MOYKeT COKpallaThCsad U 0e3 BJIUAHUS CO CTOPOHBI
PeryJsiTOpHbIX cucteM opraHu3dma. OJHAKO B *KM3HU UeJIOBEKa IIepHOo-
ObI TIOKOSA U OTAbIXa CMEHSIOTCS MOMEHTaMM 0OJbHIOT0 (U3UUYECKOT0o U
MOpaJIbHOTO Hanps)xkeHus. [losatomy paboTa cepauma AOJKHA CHUJILHO
MEeHATBHCA B 3aBHCHMOCTHU OT TOT'O, CIIUT OOJIaJaTesb CcepAlla, COAaéT K-
3aMeH UJU 0eXXUT CTOMETDOBKY.

Pa6ora cepaua u COCyIOB PEryJupPyeTcs ABYMS IIYTAMH: HEPBHBIM
U rymopaJibHbIM. HepBHasA peryJsaiuda cepAlia OCYIeCTBJISIETCS Berera-
TUBHOUM HEPBHOM CHUCTEMOI, CTpOoeHHe M paboTa KOTOPOH OYyAYT ImOAPO6-
HO OIIMCaHBbI HU)Ke. ['yMopaJibHass peryJsiiiuag NPOUCXOIUT NPU BO3Ieii-
CTBUU DPAa3JUYHBIX XWMHUUYECKUX BeIleCTB, NPUHOCHUMBIX K CepAly TO-
KOM KpOBH.

N3 ucropuu uayyeHusi Kposooopauenusa. To, uTo cepAlie — Hacoc,
nmepeKauynBalolluii KPOBb, Ceiiuac 3HAIOT Bce. OMHAKO OO BBIXOJA B CBET
B 1628 r. KkHUru aHrJIUKCKOro Mmeamuka u usuosora Yuabama I'apBes
npeicTaBJIeHUS O CEPAEeYHO-COCYAUCTOM CHCTeMe ObIJIM COBEPIIEHHO
UHBIMHA. B ryiyboKoii ApPEeBHOCTH CUHTAJIOCh, YTO CepAlle — ouar Tell-
JIOTHI B OpPraHU3Me, a BO MHOTHMX COCyJaX LHUPKYJHUPYeT COBCEM Oarke
He KpOBb, a BO3AyX. HeT comMHeHU# B TOM, uTo ['mmmokpar, ApHCTO-
Teab W l'ajsleH OBLIN BEJIMKUMH YYE€HBIMH, HO B M3YUYEHHU U ONHNCAHUU
KPOBEHOCHOII CHCTEMBI 4YeJIOBeKa OHU CAeJIaJ I MHOXKEeCTBO OIIHNOOK.
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AiekTpokapauorpadusa — OLUH U3 OCHOBHBIX METOJOB JUarHOCTH-
KU CepAedyHO-COCYAUCTBIX 3a60JieBaHUI, OCHOBAHHBIN Ha peructpanuu
3JIEKTPUUYECKUX SBJIEHUM, BOZHUKAMILINX HA ITOBEPXHOCTU TeJa UeJio-
BeKa B IIpolecce padoThl cepaia. Tak Kak KaMephl cepilla COKpalla-
IOTCA He OJHOBPEMEHHO, a B OIIPeJeJIEHHOM IIOCJIeJOBATEJbHOCTH, TO
3JIeKTPUYECKHE CHUTHAJIBI, UCXOOALINE OT HEro, UMeIOT CJIOXKHYIO IIDU-
POAY ¥ MOTYT OBITh 3apPEruCTPUPOBAHBI anmnmapaToM NOJ Ha3BaHUEM
anexkmpokapduozpad, a 3areM 3amHcaHbl Ha OyMare WJd B IaMATHU
KOMIIbIOTEpPa B BUIe anekmpokapouozpammut (IKT).

O6biuno Ha OJKI' MokHO BhIAeauTh 5 3y6umoB: P, Q, R, S, T. 3y-
6ei; P oroOparxaer BO30OyIKIeHHe mIpeAcepauii, KommiekKc QRS —
pacupoCTpaHeHHe BO30Yy)KAeHUS MO KeJyJoukaM (CHUCTOJIa), CerMEeHT

ST u 3yb6en; T — mpolecc ABUIKEHUA BOJHBI BO30OYIKIEHUS B MHOKAap-
ne. UurepBaa T—DP coorBercTByeT mepuoay MOKOA — AHUACTOJIE.
Kakue opraHbl obecne4matoT kposoobpatie- MepukapA.
HWEe W KakOBO WX 3Ha4YeHue B 3TOM npouecce? Mwuokapa.
Kakoe cTpoenue nMeeT cepaue YenoBeka W rge OHo KnanaHnse! cepgua:
PacnonoXxeHo? cTBOpYarTbie n
Kakoe 3Ha4yeHWe MMmeeT KOpPOHapHas KPOBEHOCHas nonynyHHsle.
cnctema? KopoHapHas
YTO Takoe aBTOMATWA CepALa U Kakue CTPYKTypbl eé KpoBeHoCHast
obecne4yumsaioT? cucrema.
Kak ocywecTtsnsercs pabota cepaua? Packpoute ABTOMaTUS
ocobeHHoCTM a3 cepaevHoro umkna. cepaua.
Kak ocywiectenserca perynsums pabotsl cepaua? CepaeydHbin LUK,

E]
i

IToueMmy mpu AuUarHoCTHKe Bpauu 0CO60e BHUMAaHUE
YIEJNSIOT IMPOCJHYHINBAHUIO TOHOB cephaia?



COCYAUCTAA CUCTEMA.
JIMMPOOEBPALLEHME

Y 4YyeJIOBEeKa, KaK U Yy BCeX MJIEKO-
NIUTAaKIINX, KPOBEHOCHasa CHCTeMa

470 Bam M3BECTHO O Kpyrax Kpo- 3aMKHYTOrO0 TUIAa: KPOBb IBUIKETCA
BOODPALLEHNS Y MO3BOHOMHBIX 0 OPraHU3My TOJbKO II0 KPOBEHOC-
XUBOTHbIX? HBIM COCyJaM, He BBIXOAA 3a HuX

npeneyabsl. CoCyabl, MO KOTOPBLIM

KPOBBb HUIET OT CepAalla K opraHaM u

TKAHAM, HAa3bIBAIOT apTepHMAMH, a
CoCyObl, IO KOTOPHIM KDPOBb ABUXKETCS K CEpPIIlYy, — BEHaMH.

B aprepusix gaBJieHHE KPOBU BBICOKOE, U OHH HMEIOT OTHOCHUTEJIbHO
TOJICTbIE TPEXCJIOMHBIE CTeHKU. Hapy KHBINA CJIO0Hf COCTOUT U3 COEeTUHU-
TeJbHON TKaHU, CpPeAHUIl CJIONi — TIJaZKOMBIIIEYHBbIN, BHYTPEHHUH
CcJIOi 00pa3oBaH OOHUM CJIOEM KJIETOK M Ha3bIBaeTCA JIHOOMeuUeM
(puc. 35, a). Kpynusle aprepun, KaK IPaBUJIO, XOPOILIO 3all[HIIEHHI,
pacmoJiarasicb B TOJIIIE IIOMEePEYHO-TI0JI0CAThIX MbImIll. OHU pa3BeTBJIA-
IOTCsI Ha 0oJiee MeJIKHe, a Te, B CBOIO ouepenb, Ha apmepuoav.. Pas-
BEeTBJIEHUA apTEePHOJI MePeXoIsaT B KANUALAPb. — TOHUYAHIINE COCYIbI,
UMeIolle CTEHKH TOJIBKO M3 OJHOI'O CJIOS KJIeTOK. UYepe3 3T CTEHKH
MIPOUCXOIUT OOMEH BellleCTB MeXXAy KPOBbIO M TKaHAMHU. [[namMeTp Ka-
OUJIIAPOB OKolo 5 MM (1 MM paBeH 10™® M): kak pas Takoii, uro-
OBl IO HUM, TECHO IIPUKHUMASsChb K OJHOCJONWHBIM CT€HKaM, CMOTJIH
NPOMTU 3PUTPOLUTHI. YeM aKTHUBHee paboTaeT KaKoM-JubOO OpraH, TeM
BBIIIIe B HEM CKOPOCTh ITPOIECCOB OOMeHa BeIleCTB U JIyullle Pa3BeTB-
JleHa KanWJJIIpHAsl CeTh.

N3 kanuiasapoB KPOBb COOMPAETCA B BeHYJlbl, @ U3 HUX — B BEHBHI.
JlaBjieHHe B BeHaxX HHU3KOe, ropa3go HUXKe, ueM B aprepuax. Iloatomy

U CTeHKHU BeH ropasio TOHbIIIEe U

SnacTuyHbIe He TaKuWe yInpyrue, Kak y apTe-

BOJIOKHA puii, XOTS U UMEIOT Te »Ke TpHU

caosi. OOHAKO TrJagKOMBbIIIeY-

HBIA CJIOH Topa3fo TOHbIIIe.

KpymnHble BeHbI UMEIOT BHYTPEH-

HUe KJamaHbl (puc. 35, 6), mpo-

nyCcKampinue KPOBb TOJBKO IO
HamnpaBJIEHUIO K Cep.Ily.

Kpyru kpoBoo6pauenus. Ca-

6 Mas KpyInHas aprepus Hallero

OopraHm3mMa — aopTa — BBIXOJUT

U3 JeBoro xeuaynouka. C aopThl

35. CTpoeHue KpPOBEHOCHbIX COCY- HauyuHaeTcs 0O0JIBIIOH Kpyr
aptepumn (a), BeHbl (6) KpPOBOOOpalleHus (puc. 36).
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OT aopThl OTXOAUT pPAL KPYNHBIX apTepuii:
COHHBbIe (CHaO’Kamwlue KPOBbIO MO3r), IIOI-
KJIOYHWYHbIe (HeCcyllMe KpPOBb B BepXHHE KO-
HEYHOCTH), NOAB3JOIIHBbIE (IMUTAIOLUINEe HUMK-
HIOIO 4acThb TeJsla) U T. A. OT HeE ke OTXOOAT
KOpOHapHble apTepuy, obecneunBarllue Kpo-
BOCHAO)KeHUe cepiedyHOM Mblnbl. OTgaB Kuc-
JIOpOJ ¥ MUTATeJIbHbIE BelleCTBa B OKPYIKalO-
e Kanujajasap TKaHW, KPOBb NPUHUMaeT U3
TKaHel YIJIEKUCJIbIHA ra3d U APyrue HpPOAYKTHI
oomeHa. Takasa GegHas KHCJIOPOJOM KPOBb Ha-
3bIBAETCSA BEHO3HOM.

N3 BepxHel 4YaCTU Tejla BeHO3HasA KDOBb
cobupaeTcs B BEpPXHIOI IOJYIO BeHYy, a U3
HUJ)KHell — B HUJ)KHIOIO IIOJIyI0O BeHY. IloJjble
BEeHbl BIAJAIOT B IpaBoe INpejacepaue, rae 3a-

KaHYMUBaeTCsa OOJIbIION KPYr KPOBOOOpAIleHHUS.

MaJjslii Kpyr KpoBOOOpallleHUusI HaUMHAeTCA

B IIPABOM JKeJIYJAOYKe Cephla, u3 KOTOPOro
BBIXOQUT JIEroYHas aprepusa. Tak kak aToT co- Puc. 36. Kpyrn Kposo-
Cy.I BBIHOCHUT KPOBBb U3 Cep/lla, TO OH HaselBa- oObpalieHns
eTcsd apTepueil, XoTA U COLEP>XKUT OeJHYIO KHUC-
JOPOAOM BEHO3HYIO KpPOBb. JIérouHasa apTepus pa3BeTBJIAETCA Ha Jie-
BYIO M IIpaBYyIO JIETOYHBLIE apTepPHH, IO KOTOPLIM 3Ta BEHO3HAsA KPOBb
nomajgaeT B JIErKHe, rge oporairaeTcsa KHUCJIOPOAOM U IIpeBpalllaeTcs B
aprepuajbHyl0 KpoBb. [lo JIErouHbIM BeHaM 3Ta apTepUaibHasA KPOBb
IIOCTYIIaeT B JIeBOe IIpeJcepaue, a OTTya B JIEBBIH JKeJIyJoUeK U ONATh
B 0OJBLION KpPYT.

JdaBiaeHne KpoBH B cocyaax U ero mamepeHue. OueHb BaKHBIM IIO-
KasaTeJleM COCTOSHUSA OpraHm3Ma ueJIOBeKa SABJISETCA JaBJIEHHME KpPOo-
BM. Ecam OoHO mo KaKOH-TO NpPUYMHE DEe3KO CHUXKaeTCsa, TO TKAHU
(mpexe BCero MO3r) IIepecTalT IOJydYaTh JOCTATOYHOE KOJMUYECTBO
KHCJIOpOJa U IHUTATEeJbHBIX BelleCTB. YeJIOBEK CTAHOBUTCA BAJBIM,
COHJIUBBIM, €My TPYAHO yCBamMBaTh HOBYIO I/IH(bOpMaIII/IIO U BCIIOMUHATH
paHee U3y4YeHHBIH mMaTepuas. IIpu 3HAaUYNTEJSBHOM CHUXKEHUU OaBJIEHUS
KPOBU INPOUCXOOUT IOTePA CO3HAHUA U, €CJU He NPUHATh Mep AJd
NOOHATUA [OaBJEHUsA, UYeJOBEK MOXKeT NOruoHyTh. CHJIIbHOE CHUIXKEHHUe
JaBJeHUA MOKeT HaOJI0JaThCA IIPU OOJIBIIUX NOTEePpAX KPOBU WJIU IIPHU
pe3KoM paccJsabJeHuH TJIagKUX MBI apTepHUaJbHbBIX COCYIOB.

B ToMm caydae Korjga gaBJjieHHME B KPOBEHOCHBIX COCyJaxX CHUJBLHO IO-
BBINIAETCA ¥ OHU He BBIAEPIKUBAIOT OOJIBIIYIO HATPY3KY, BOSHUKAET yrI-
po3a pa3pylleHus KanuJJISpOB — KPOBOM3JIUSHHUE.

IaBieHne KpOBM ymoOHee BCEro M3MepsTh B IIJIeUeBOil aprepuu. B
3TOM OTHeJle KOHEYHOCTU Yy 3J0POBOro uUejioBeKa OHO COCTaBJISIET B MO-
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Puc. 37. ToHomeTp (a) n
pernctpaums nynsca (6)

Cocyaucraa cucrema. Jlnmpoob paiyeHmne

MEHT cokKpallenusa cepaia 120 Mmm prt. CT., a B
MoMeHT paccjabjgenua 80 mm pr. cr. [uasa
U3MepeHUsl [OaBJIEHUS HCIOJb3YIOT IIPUOOD
ToHOMeTp (puc. 37, a). B aopre naBieHue 3Ha-
YUTEJbHO BBIIIE, YEeM B apTepuAX IaJbIeB
pPyKu. B KpYyHOHBIX BeHax TIPYAHON IIOJOCTHU
JaBJieHNe NMpPaKTHUYeCKH PaBHO aTMOChepHOMY.
CkopoCTh TOKa KPOBM — BaXHBIM MOKasa-
TeJb KpOBooOOpalleHUs. Pa3HOCTbL JaBJIeHUMl B
cocyzmax 3aCTaBJjisieT KPOBb IBUTaThCA C OmIpene-
JEHHOM CKOPOCThIO, KOTOpPAas 3aBUCHUT OT COIIPO-
THUBJIEHUSA, OKa3bIBA€MOI'0 CTeHKaMHU COCYIOB, U
OT CyMMapHOH IJIOLIAAU MOMNEPEYHOro CeYyeHUs
BCcex cocymoB. CyMMapHBIN IIPOCBET BCeX Ka-
nuysapoB npuMepHo B 1000 pa3s 6GoJjblile mpoc-
BeTa aopThl, MIO3TOMY KPOBb TEUET B HUX B ThI-
cA4Yy pa3 MenJieHHee. MeJJleHHOe TedyeHUe KPO-
BM II0 KaIMJdjJApaM CIOCOOCTBYeT OOMeEHY
BellleCTB U Ta30B MeXXAy TKAHAMHU U KPOBBIO.
Ilyasc. B MOMEHT COKpallleHUs *KeJyIOYKOB
ouepefHas IOPLUUA KPOBU TOJUKOM IOCTYIIAET
B aOPTy U BBI3BIBAeT KoJieGaHUEe e€ CTeHKHU, KO-
TOpOe JaJjiee DPacIpOCTDaHsETCA II0 COoCyJlaM.
Takue puTmMuuyeCcKHe KoJieOaHUA CTEHOK apTe-
puii, CHHXPOHHBIE C COKpallleHUSIMHU cepAalla, Ha-
3BIBAIOT apTepHaJIbLHBIM IyJbcoM. I1o ero yacro-
Te W CHJIe MOXXHO CYOUTh O COCTOSTHUU CepAlla U
COCYyJOB. YIOOHee BCEro perucTpupoBaTh IIyJbC
B TeX MeCTax, rje apTepHhajibHble COCYIbl OJIMKe
BCEro IOJXOAAT K IIOBEPXHOCTH TeJja: Lied,
npeamnjeube, BUCOK U T. A. (puc. 37, 0)
Jumdooopamenne. JIumbpaTuuecKkue COCyIbI
HAUYWHAIOTCA C 3aMKHYTBIX JUM(paTHYECKUX Ka-
OUJIJIAPOB, UMEIOUINX, KAK U KPOBEHOCHbIEe Ka-
NUJIJIAPbI, TOHYAMNIINE OJHOCJOWHBIE CTEHKH.
Jlumda aBHKeTCA N0 JUMMATUUECKHUM COCYyJaM,
caMble KDYIIHble M3 KOTODPBIX CIIOCOOHBI COKpa-

araThCcdA, obecrneunBasd IBH)KEHHE KUIKOCTH NHO JUMMaTUUYECKONH CHCTe-
me. BPd B xpynHbIX JuMdaTHYECKHX COCyJaX MMEIOTCH KJAMaHbI, IPO-
nyckaloiye jJuM@y TOJbKO B OJHOM HampaBJieHHU. B pe3yJsbTaTe mpak-
TUUYECKN BCA JuM@a CJIUBAeTCsa B CaMbIii KDPYNHBIA JUM@aTHUYECKHH
COCYyIl — TrPYAHON NPOTOK. Ero CTeHKM COKpaAUIalOTCsa U BbITAJIKUBAIOT
auMdy B BEPXHIOIO IIOJIVIO BeHY y MeCTa BIIQJeHUS e€ B IIpaBoe Ipen-
cepaue. Takum oOpas3om, BCA JuM@a BO3BpalllaeTCss B KPOBSAHOE PYCJIO.
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HN3mepenne KpOBAHOro OaBJIeHUS

1. O3HaKOMbTECH C YCTPOMCTBOM TOHOMETpA.

2. IlnmoTHO OoOepHHUTE MaH)KXEeTy BOKPYI OOHAKEHHOro ILjieya
HCOBITYEMOI'O U 3aKpeInuTe ee.

3. Huxe maHKeThl (B JIOKTEBOM Cru0e) yCTaHOBUTE (POHEHIOCKOII.

4., 3akpbIB KJjanaH 0aJlJIoOHa, HarHetaiiTe B MaHXXETYy BO3AYX OO0
HCUe3HOBEHUA NyJibCa WJIU OO0 NOKa3aHUsA Ha IudepbdsiaTe MaHO-
metrpa 140—150 MM prT. CT.

5. IIpUOTKpPBIB BEHTUJIb, MEIJIEHHO BBINTYCKaiiTe BO3AYyX U3 MaH-
'KeTbl. BHUMaTEJBHO CJIeJUTEe 3a IIOKA3aHUSAMH MaHOMETpa U Of-
HOBPEMEHHO IIPDUCJAYHIINBaiTeCh K 3BYyKaM B (DOHEHIOCKOIIe.

6. B MOMeHT mOABJIEHUS NYJbCOBBIX yJapOB OTMEThTe IIOKa3a-
HUA MaHoMmerpa. OHHU COOTBETCTBYIOT MAaKCHUMAaJbHOMY (CHCTOJIH-
YeCKOMY) JaBJieHHWI0. TOJIBKO B CHCTOJY KPOBbL NPOTaJKUBAeTCH
yepe3 CAHABJIEHHBIN yYaCTOK.

7. OTMeTbTE MOMEHT HCUE3HOBEHHUS ITyJbCAa: MAHOMETP yKaabl-
BaeT MHUHHMAaJbHOe (AMacToJMUYeCKoe) naBJieHHe. B agwmacroay
KPOBBb IepeTeKaeT 0eCHIyMHO.

8. IIna OoJblleil TOYHOCTH IIOBTOPUTE H3MEPEHUsS HEeCKOJBbKO
pas. exnaiiTe 3TO0 OBICTPO, MHAUe MOYKET BO3HUKHYTL OHEMEHUe.

9. CpaBHUTe NOJIyYeHHbIe BEJHUYUHBI JaBJIEHUS C IIOKa3aTeJis-
MM y ADYTHUX YUYEHHUKOB. ¥ BCEX JIU OONWHAKOBOE JaBJIeHHE KPOBU?

10. Cpeunatite BBIBOABI. QOBACHUTE NOJIYYEHHBIE De3yJbTaThl.

HeM oTnn4alTCa aptTepun OT BeH, a Aprepuns.
apTepuasnbHas KpoBb OT BEHO3HOW? BeHa. Aopra.

Kak npoucxoguT ABMXeHne Kposu No Bonbluomy 1 KposounsnusHue,
Manomy kpyram kpoBoobpalieHuns? HdasneHune kposu.
HTOo Takoe nasneHve Kposu? HYTO Takoe apTepuanb- Mynsc. FpyaHoM
HbIN NyNbc? Kakoe 3HaveHWe nmeeT nx n3mepeHune? npoToK.

Kak npovcxogut nepeasuxerHne numodsl No nuMmda-
TMyeckon cucteme?

Kak Ha mpuMepe KPOBEHOCHBIX COCYAOB MOXKHO JOKa-
3aTh, UTO CTPOEHHE OPraHOB 3aBUCHUT OT BBINMOJHSIE-
MBIX UMU (QYHKIUH?



§19. CEPAEYHO-COCYAMCTDIE 3AGO0JIEBAHMA.
NEPBAA NOMOLb NPV KPOBOTEYEHMM

CaMoii pacrnpoCTpaHEHHOIN 00JIe3HBIO
cepana sABJAETCA HMIIeMHUYecKasa 0o-

R
1. Kakoe ctpoenmne nmeet cepaue’ Je3Hb. DTO 3a00JIeBaHME BO3HUKAET

HT0 Takoe mwokapa? IIpU CY>XeHUM apTepuii, AOCTaBJIAIO-
2. Y10 Takoe TpoMbO M Kak OH 0b- X 0OOraTyio KHCJIODOAOM KpPOBBL B
pasyeTcs? cepaeuHyio Mblany. K cyskeHuro co-
3. Kakoe 3HayeHve ans 4enoseka CynoB Halllé BCEro HPUBOAAT OTJO-
MMeeT W3MepeHre KPOBSHOMO JKeHUusA Ha UX CTeHKax Kupononob-
[aBAEHUS W NYyNbCa? HBIX BeILIeCTB. JTU OTJOXKEHUs Ha-
3BIBAIOT aTepPOCKJIEePOTHYECKUMHU

OJAIIKAMM, KOTOPbIE MOTYT UJIU
caejlaTh KPOBOTOK HEJOCTATOUYHBIM AJISI HOPMAaJIbHOII pabdoThl CepAedYHOM
MBIIIBI, UJIW COBCEM NPEKPaATUTh TOK KPOBU MO COCyny. Biaamniku co-
CTOAT I'JIaBHBIM 00pa3oM H3 >KMPONOAOOHOIO BelleCTBa — XO0JIeCTepPHUHA.
Ha nmoBepxHOCTH 3Tux 0OJiAllIeK HAYMHAIOT 0CelaTh TPOMOOIIUTHI, BbI3bI-
Bamolue obpa3oBaHuMe TpoMOa, a BeIb B 9TOM MeCTe COCYyd M TaK YiKe
cy'keH. B pesyabTraTe MOXKeT C(hOpMHPOBATHCA TPOMO, OKOHYATEJbHO 3a-
KynopuBamoluii cocyn. Takum oOpa3oM, y4yaCTOK CepAeYHOH MBbIIIIIbI
nepecTaéT moJydaTh KUCJIOPOJ M INHUTaTeJbHble BeleCTBAa U OTMHPAET,
TO eCTh pa3dBuBaeTca uHMApPKT. [Ipu HauboJsiee TAMENBIX MH(GpaApPKTAX
NPOUCXOAUT MIHOBEHHAsi OCTAHOBKA CepAla, U UeJOBEeK yMHpaerT.

K umcny uacro BcTpeuarouuxcs 3a00JIeBAHUUN CepaedHO-COCYIUCTOM
CHUCTEeMBbI OTHOCUTCSA TaK’kKe TMIIePTOHHYECKas 00Je3Hb, KOTOpasd Xapak-
Tepu3yeTCsA IOBLINIEHHBIM apTepuaJibHbIM JaBJIeHHEM, (YHKIIMOHAJIb-
HBIMU, 4 IPU BBIPAXKEHHBIX CTAAUAX U CTPYKTYPHBIMU HU3MEHEHUSMU
ImoueK, cepAlla U IEHTPaJIbHOII HEePBHON CuCTeMbl. B HayaJbHOI CTa-
vy 00JIe3HU apTepuaJibHOe JaBJIeHWe MOBBLINIAeTCA HENOCTOSAHHO U JIer-
KO IIOAJAETCA HOpMAaJu3anuu IPU COOJIIOJEeHUU COOTBETCTBYIOILLETO pe-
JKMMa Tpyla M OTAblXa, AWEThl U HAa3HAYEHUU JIeKapCTB.

HNHorma Ha CBeT HOABJIAIOTCA MJIAJEHIBI C BPOXXIEHHBIMU HOPOKAa-
MM Cepala, KOTOpble Pa3BUJINCH €lIE€ OO0 DPOXKIeHUus, B yTpobe maTepu.
IOTU HapylLIeHus MOTYT 3aTparmBaThb KJalaHbl cepaia. MHorma BCTpe-
YaITCA OTBEPCTUA B IEPEropogkax MexXAy JKeJyLOUYKaMu HJIU Iepero-
poAKax Mexay mpeacepiusiMu. B pe3dyabTaTe BeHO3Hass KPOBb YaCTUU-
HO CMellInBaeTCsA C apTepuaJibHOI KPOBbIO. HeslOBeUECKUI OpraHu3M He
MOJ’KeT HOPDMAaJIbHO KUTh Ha (hoHe MOCTOAHHOT'O HeJOCTaTKa KHCJI0poJa
B apTepuajJibHON KpoBu. MHorza aTu OTBepCTusAa C BO3PaCTOM 3apacra-
0T, HO €CJIM 9TOr0 He NIPOUCXOAUT, TO MX HEeoOXOAMMO 3aKpPbIBATh XU-
PYPrudyeCKUM IIYTEM.

Emé ogun mopok pas3BuTusA BBIpA’KaeTCa B TOM, UTO CepAlle Helpa-
BUJBHO COEJWHSAETCSA C apTepUsiMM U BeHaMH. B J1I060M M3 ONMCAHHBIX
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cllyyaeB KO)Ka JeTeil CTAHOBUTCA CHHIOIIIHOM, HOITEeBBbIE JIOXKA TaKKe
npuoOpeTaroT roJiyooBaThlii OTTEHOK. /[leTu MeJJIeHHO PacTyT, OTJIUUYAIOT-
cs (pu3MyeCKOM CJIa0OCThIO U IOBBLILNIEHHON yTOMJsAeMOCTbIo. Ho xupyp-
rU-KapAUoJIOTH HAay4YUJINCh HCIIPABJIATHL BCe 3T aHOMAaJIMU, U JETU BO3-
BpallaloTCsd K HOPMAaJIbHOM »XM3HU. B HacToslnee BpeMs okoJsio 80%
BCEX BPOXKIEHHBIX IOPOKOB CepAlla IOAJAI0TCA XUPYPrudecKoMy Jieue-
HUIO.

K npo6semamM KpoBooOpallleHUs NPUBOAAT HAPYIIEHUA CEPIAeYHOro
puUTMa — apuTMHUHU (OT rped. @ — OTPHUIlATEeJbHAA YACTHUIIA U PUMMOC —
putM). OHH BCTPEYAKTCA JOBOJBHO YaCTO U MOTIYT CONPOBOXKIATHCHA
HENPUATHBIMHU OIIYINEeHUSAMH’: IOJIOBOKDPYKEHUEM U IpP. APUTMHHU IIPO-
SABJIAIOTCA B yuallleHUW (maxukapdus) uau 3amensieHuu (6padurxap-
OJusl) COKpallleHU# cepAalla, B IPHUCTyIIax cepAnebueHuii u ap. Tak Ha-
3bIBaeMas AblXaTeJIbHasd, WUJIH IOHOIIEeCKas, apuTMus (ydallleHue Cepj-
1HeOUeHUii IIpU BAOXe) NIPeACTaBJAeT CO00M (hU3MOJIOTHUYECKOe SABJEHUe
y meTeii U NMOAPOCTKOB. JleueHWe apUTMUU [OOJIXKHO OBITh HaIlPaBJIEHO
Ha yCTpaHeHUe OCHOBHOTIO 3a00JieBAHUA M HAa BOCCTAHOBJIEHHME HOPMAaJlb-
HOrO pUTMa Cepjlia.

IIpnuuHBI cepaedYHO-COCYyaAUCTHIX 3abojieBaHMil. ['JlaBHble NPUUYUHBI
3ab0JieBaHUI CeplAeuYHO-COCYAUCTOM CHCTeMbl — U30BITOYHBLIM BeC, Ma-
Jble (hu3dnyeCcKUe HArpys3KH, 3J10ynoTpebjeHue CIUPTHBIMM HAalUTKaMU
U KypeHue.

Y KypUJBLIMKOB Ka)XJas BBIKYpPeHHas CHUrapeTa NMPUBOIUT K [OJIU-
TEeJILHOMY CY>KE€HUIO COCYAOB, YBEJHWUYUBAIOIIEMY HArpy3Ky Ha Ccepalle u
yXyaIIawileMy CHabxXeHue OpraHoB KpPoBbl. HacTo CoCyabl PyYK M OCO-
0EHHO HOI' HACTOJIBKO CYJKAITCA U TPOMOUDPYIOTCH, UTO B TKaAHAX Ha-
YMHAKOTCA HeoOpaTHMble U3MEHEHUA, OBICTPO NPUBOIAILINE K raHI'DEHe
U 1oTepe KOHEYHOCTH.

BriCOKkmMe m03bI AJIKOroJisi TaK)Ke OTPAaBJIAIOT CepPAeUYHYI0 MbIIIIY U
YXyOUIaIOT eé CHaO)keHHe KpOBbIO. IloCTeneHHO MbIlIeUHble KJIETKH
cepAla NepepokAaloTCAd M 3aMEHAITCA COeIUHUTEJbHON TKaHbIO, UTO
MellaeT CepAIy HOPMaJbHO COKpAallaTbCsA U BBITAJKHBATH KDOBb.

IIpodpuaakTuKa cepgeyHo-cOCyTUCTBIX 3aboseBaHuii. [Ipu ¢usuuec-
KWX Harpyakax paboTa cepAlla CTUMYJHPYETCA U HEPBHBIM, U T'yMO-
pPaJbHBIM NyTAMH. [Ipu 3TOM yiayuniaeTcsa KpOBOCHAGXKeHUEe CepaeuHOi
MBIIIIIBI M OHA MoJiyuaeT 0OJbllle KHCJIOPOJa U NMUTATeJIbHbIX BellleCTB.
Cepaue XOpoHUIO TPEHUPOBAHHOTO ueJlIOBeKa CIOCOOHO IIPU IOBBIIIEH-
HBIX HarpysKax BbIOpaChbIBATH ropas3fo 60Jibllle KPOBU U COKpAaIllaThCA
yale, 4yeM CepjAlle MaJIONOABUYKHOTO TOJICTSKA.

st Toro 4yToOBl TPEHHUPOBATH CepAlle, COBCEM He 00A3aTeJbHO IpU-
obperaTh KaKHe-TO TpeHaXépbl. EcCaM uyesloBEeK NPOXOJUT 3a [OEHb
XO0TA OBl HECKOJIBKO KHJIOMETDPOB, TO 3TOH HArpy3ku OyJgeT BIOJIHE
JOCTATOYHO AJIA NMOAAEepPIKaHUA CepAeUYHON MBIIIIIBI B XOPOLIEM COCTO-
AHUU.
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CepaeyHo-cocyauctele 3abonesaHus. [lepsBas NOMOLb MPK KPOBOTEYEHUMN

Ilepras momMolus NpH KpoBoTeueHHMH. Kak y’ke roBOpHJIOCH, B COCY-
JaxX B3POCJIOTO UeJIOBEKAa HaXOAUTCS OKOJIO 5 J1 KPOBU U moTepsa 2 J
y)Ke omacHa MOJIA KU3HH, NPUYEM MYKUHUHBI Xy)Ke IIePEeHOCAT KPOBO-
IOTEPIO, UEeM JKEHIIIUHBI.

Yamre BCero Mbl CTaJIKMBaeMCs C HaOOJbUIMMH IIOBPEXAEHUAMU,
COMMPOBOYXKAAIOIINMUCA KANUALAPHbLMU KposdomeueHuamU. [laBjieHue B
KanuJlJIspaX HEBeJUKO, U CHJIbHOT'O KPOBOTeUEHUA He BO3HHKaeT. [o-
CTaTOYHO 00paboTaTh Kpas paHKM pPaCTBOPOM OPHJIJIMAHTOBOIO 3eJIEHO-
ro («3eJIéHKa») WJIU HOJa U HAJOXKUTh MapJieBYIO IOBA3KY.

BoJsee cusbHbIe KPOBOTE€UEHUSA BO3HUKAIOT IPU NOBPEXXIEHUU BEH —
8eHo3Hble Kpogomeuenua. CTPpys KPOBHU, BbITeKAWLIasd U3 KPYITHOH Be-
Hbl C JOBOJIBHO OOJIBIIIOM CKOPOCTBIO, He OJaéT oOpa3oBaThCA TPOMOY,
npekpallamollneMy KpoBoTeueHHe. [IoaToMy HY)KHO IDPUKPBITH PaHy
TaMIIOHOM M Tyro 3a0MHTOBaTh. Cpa3y ke mocCJie 3TOro MOCTpajaBIIero
HeOoO0XO0IWMO OTHPABUTH B MeJUIIMHCKOE yUpe)XJIeHHe, TaK KaK CHJIbHbIEe
BEHO3HbIe KPOBOTEUEHUS OCTAaHOBUTH COBCEM He NIPOCTO.

CaMbIMU ONACHBIMH [IJIS KHU3HU UeJioBeKa ABJIAIOTCA KPOBOTEYEHUS,
BO3HUKAIOIIMe NIPU NOBPEXAEHUU apTepuii, — apmepua.bHble KPOBO-
meuyeHus. JlaBieHue B apTepuax
BBICOKOE, U sApKasg aJjasd KpPOBb
BBIXOJQUT U3 PaHBI TOJYKAMU, a TO
u 6beT poHTaHOM. Takoe KpoBOTe-
yeHHEe INPU MOMOIIM MOBA3KH He
OCTAaHOBUTH, U HEOOXOAUMO Iiepe-
’KaTh NMOBPEXIEHHBINA COCY [ BbIIIE
MecCTa KpoBOTeueHUs. Ecyiu mocT-
pazajia KOHEYHOCTh, TO Ha HeE He-
00XO0IWMO HAJOXXHUTh XKIyT (pUC.
38) U OoTMEeTUTL BpeMs €ro HalJlo-
KeHUusa (HanucaThb 3amuUCKYy).
JKryr menaroT u3 maTepuu, pe3u-
Hbl WJIHX JIIOOOr0 APYTIOoro MaTepu-
ajla, KOTOPBIM MOJKHO TYIO Iiepe-
TAHYTh KOHEYHOCTh. I[lom Kryr
00A3aTeJIbHO IMOIKJIAABIBAIOT MSAT-
Kyl0 TKaHb, OJA TOTO UTOOBI NpH
ero 3aKpydYMBaHUM He IIOBPeJUTH
KOo)xXy. Eciu 'KryT HaJIo)KeH Iipa-
BUJIBHO, TO KpPOBOTeueHHEe OCTa-
HaBJIMBAeTCs, KOHEYHOCTh OJiegHe-
et. IlocTpazmaBiiero HeoOOXOOUMO
CPOYHO [OOCTaBHTh K Bpauy, Tak
KaK JIMOIaThb KOHEYHOCTb KPOBOC-

Puc. 38. lNepBas NOMOLLb MPU KPOBO-
HabXKeHUudA HagoJITOo HeJIb34.

Te4eHnax
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Ba)xHO IMOMHUTH, UTO JKI'YT HeJIb3A AepKaTh OoJibire 2 U jJetToM U 1 u
3umMoii. Ecau BpeMs HOpPOIIJIO, TO KI'yT HEoOXOAMMO CHATL Ha 10—
15 MuH. 9TO AesjalT OJA TOro, YTOObl KPOBb MOIJIAa IIOIIAaCTh B IIOB-
PEXKIOEHHYIO KOHEUHOCTb [OJIA CHAOKEeHHsA eé KHCJIOPOJOM M BBIHOCA
NPOAYKTOB OOMeHa. 3aTeM JKI'YT CJeAyeT HAJOXXUThb CHOBAa HUXKe HJIH
BBIIIIE €0 TPEeXXHEero pacIoJIOKeHUs.

Ecau npu TpaBmMe opraHu3dMa KPOBb BBIXOJUT U3 IIOBPEXIEHHBIX CO-
CYIOB B IIOJIOCTb TeJla U ME)XTKaHeBble IIPOMEXXYTKHU, TO TaKoe KPOBO-
TeueHUe Ha3bIBAIOT 8HYmMpeHHUM. XOTA KPOBb U He BBIXOAUT 3a IIpe-
JeJbl OpraHM3Ma, HO OHa NHOKHJAaeT KPOBSAHOE DYCJIO: JaBJIeHWe B CO-
cygax IajaeT WM OpPraHbl He MOJIYyYalOT [AOCTAaTOYHOIO KOJHUUYeCTBa
KHCJIOPOJAa UM IIUTaTeJIbHBIX BelleCTB. IlocTpamaBuiuii 6JieqHeeT, ero
nyJbC yuallaeTcss U cjgabeeT, AbIXaHHe JeJaeTCd YacCThIM M IIOBEPXHO-
CTHBIM. B 3Tom ciiyuae dejioBeKa CJedyeT YJIOXKUTh, 00eCIIeUUTh IIPU-
TOK CBE)Xero BO3JyXa, a K IpeAnoJlaraeMoOMy MeCTy KPOBOTeueHUS
NPUKJIAABIBATE YTO-HHUOYAb XOJIOAHOE: OYTHIJIKY HJU TPEJIKY C XOJIOA-
HOII BOJOIi, IIaKeT CO CHEroM HJU JbIOM. M KOHEUHO, HEe00XOIMMO
CPOYHO BBI3BAaTh Bpaua.

C TakuMH THAXKEJBIMH TpaBMaMM Mbl, K CUaCThlO0, CTaJKHBaeMCH
peaKo, a BOT pPe3yJbTaThl HEOOJBIINX BHYTPEHHUX KPOBOTEUEHUN MBI
BUIUM NPAKTHUYECKU IIOCTOSTHHO. JTO TaK Ha3bIBaeMble CUHAKU, BO3HU-
Kamplllye Ipyu HeOOJIbINUX YHInbOaxX, PacCTAXKeHUAX CBA30K U T. II. Eciu
yuinbJieHa I'oJioBa, TO Ha TPAaBMHPOBAHHOM MeCTe BO3HHKAaeT NIWIIKA,
TO eCThb CKOILJIEHHEe KPOBM B HAAKOCTHHIIe. ECJIM NPUIOKHUTHL K 3TOMY
MECTy 4YTO-HHOYAb XOJIOOJHOE, TO KPOBOTOK B 3TOM MeCTe OCJIa0HeT u
IUIIKa OyJeT MeHbIIe.

Kakwne ceppeyHo-cocyancTblie 3abonesaHus ApUtmusi.
4yenoBeka BaM WM3BECTHbI? B 4EM OHM Uwemu-
NPOABAAIOTCA, KAaKOBbl UX BO3MOXHbIE MPUHUHBI? yeckas 60ne3Hs.
OxapakTepuaynTe OCHOBHbIE MPUYNHBI CEpAEeYHO-CO- ATepocKiepoTu-
CyAUCTbIX 3aboneBaHnN, yeckue GRSILKMN.
KakoBbl OCHOBHble NyTW NPOMUNaKTUKK 3abonesa- XonecrepuH.

HWW CepAeYHO-COCYANCTON CUCTEMBI? rneproHnyeckas
Kakue pa3nu4alor BUAbl KDOBOTEHEHUN LN KaKOBbI WX 605€3Hb.
OCHOBHble MPWU3HaKK? Mopoky cepaua.

KakoBbl OCHOBHbIE MPUEMbI OKa3aHWs NepPBOV MOMO-
W NPU PasfiMdHbIX BUAAX KPOBOTEYEHWUA?

Ilouemy BpegHB! KypeHHE U CIHUPTHBIE HAIIUTKHU (aJ-
KOT0JIb)?



BbiBOAbl K IJIABE 4

BHyTpeHHAA cpeJa MOXKeT OCYIIECTBJATHL CBOU (PYHKIUH TOJBKO
NPYU HENIPEPBLIBHOM LMPKYJIAINN IO OPraHU3My, KOTOPYIO OCYIIEeCTB-
JISAIT CepAedYHO-COCYyaucTas MU Jum@aTrudeckKas CHCTEMBI.

KpoBoobGpaliesue npoucxoguT OJjaromapda paboTe cephlla U 3am-
KHYTOM cucreMe cocyaoB. Kak m y BCex MJEKONUTAIOIIUNX, Cepalle
YyeJIoOBeKa MMeeT ueThbIpe KaMephbl: IBa NIpeicepiusd U ABa KeJymdou-
ka. Cepaue paboTaeT B TeueHUe BCell »KM3HU udesioBeKa. PabGora cepn-
a M COCYJOB PEryJupyeTcs HeHpOoryMOpaJIbHO.

Y uyesoBeka KPOBb IUPKYJHUPYET TOJbKO II0 KPOBEHOCHBIM COCY-
ZaM, oOpas3ylUIMM OBa Kpyra KpoBooOpallleHusAa. BoJablioil Kpyr
KpOBOOOpAalleHUsA HaYWHaeTCsd B JIEBOM JKeJIyOIOouKe, a 3aKaHUYUBaeT-
Csl B IIPAaBOM mpejacepauu. AprepuajbHas KPOBb, IPOXOAs Yepe3 Co-
CyAbl U KaNHWUJIJISAPBI OOJIBIIONO KPyra, pacnoJIO)KeHHble B TKaHAX U
opraHax roJioBbl, TYJIOBUIIla U KOHEUHOCTEl, IIpeBpalllaeTCsA B BEHO3-
Hy10. MaJblii Kpyr KpPOBOOOpAIlleHNS HAYMHAETCA B IIPABOM JXKeJy-
IOYKe cepjalla, a 3aKaHUYMBaAeTCs B JIeBOM IIpeacepauu. BeHoaHas
KPOBb IIOCTyIIaeT B JIETOUHYIO apTepUio, 3aTeM — B KaNUJJADHI,
pacroJio)KeHHble B JIETKUX. TaM BeHO3HasA KpPOBb IIpeBpalllaeTCs B
aprepuajJbHyl0. [IBUrasch mo KpyraM KpOBOOOpalleHUSd, KPOBb BHI-
MOJIHAET CBOM OCHOBHBIEe (DYHKIIWH.

JlaBieHe KpPOBU B COCyJdax U IIyJbC — Ba)XKHble NOKa3aTeJd CO-
CTOSTHUA OpraHuadma dyeJsioBekKa. Ilo uacTrore u cuJe myJbca MOYKHO
CYyOUTb O COCTOAHUM CepAlla U COCyAOB. ¥ ToOHee BCEero peruCTpupo-
BaTh NYJbC B TeX MeCTaX, I'lle apTepuaJibHble COCYIbl OJIM)KEe BCEero
MOAXOOAT K IIOBEPXHOCTH TeJa.

Jlumpa pgBuraercsa mo JmMpaTHUYECKUM COCyJdaM, CaMble KPYIIHbIE
M3 KOTOPBIX CIIOCOOHBI COKpaUlaThCs, OOeCrneynBasd OBUKEHUE KU~
KOCTH IO JIUM(paTUUYECKOH CHUCTeMe.

CaMbIMH DpacCHpoOCTPaAaHEHHBIMU OOJIE3HAMHU CepjAlia SABJIAITCA
uiieMuuyeckass 00JIe3Hb, I'HIIEPTOHUSA U BPOXKAEHHBIE NMOPOKu. K
npo6jeMaM KpOBOOOpAallleHHUA TaK)Ke IPUBOAAT HapyIlIeHus cepaed-
HOrO pUTMa — apUTMHUU. [JIaBHble NPUYMHBLI 3a00JiIeBaHUN cephaedu-
HO-COCYOUCTON CHCTeMBbI — U30BITOUHBIN BecC, MaJble (puU3UUECKUe
Harpys3kKu, 3JI0ynorpebjeHue CIUPTHBIMM HAalUTKaMU U KypeHUe.

Ilpu pusmueCKkmx HaArpyskax yJydllaeTcad KpPOBOCHabO>KeHUe cep-
JeYHONM MBIIIIbI, U OHA IOJyuyaeT OOJiblIe KHUCJIOPOJA U IUTATEJb-
HBIX BeIIeCTB.

Ba)XHO COXpaHATH I1€JIOCTHOCTb COCYyAUCTOH cuCTeMbl. IIpu BO3-
HUKHOBEHUU KPOBOTEUYEHUIN HeOOXOAUMO CIOKOHMHO M IIPaBUJBHO
OKa3aTh MEePBYI MEIUIIMHCKYIO IIOMOIIb.



[lblxaHne — COBOKYMHOCTb MpO-
LleccoB, y4acTBylowmx B obecne-
YeHMU opraHmM3Ma K1MCnopoaoM u
BblAENeHUM yrneknucnoro rasa. bes
NUWN YenoBek MOXeT NPOXUTb
tonee 50 pHewn, 6e3 BoAbl —
npuMepHo 5 aHen, a BOT Oe3
ObIXaHMA — OKOMO 5 MUHYT.

Bbl Y3HAETE

— O 3HAYEHUWN ObIXaHWUA ON8 XKU3HeOeaTefb-
HOCTW OpraHW3Ma;

— O CTPOEHWUW OPraHoB AbIXaHWA U OCObeH-
HOCTAX WX paboTbl;

— 0 npoueccax razoobmeHa, NponCxoasLmnx
B NErknx v TKaHsaXx;

— O perynauum ApiXaHus,

— O Bpeae KypeHusa u BonesHsax opraHos
ObIXaHUS;

~ Kak oka3saTb NepBYi0 MOMOLLb NpU OTpas-
NeHWU yrapHbIM rasoM W cnaceHun ytonaio-
uero, o6 obWmx NpuéMax peaHuMaunn.,

Bbl HAYHUTECD

— u3MepaTb 06xBaT rpyaHOW KMeTkM B COC-
TOSHWW BOOXa U BblAOXa,

— onpegenaTs 4acToTy AbIXaHWS;

— pacnosHaBaTb Ha HarnsgHbix nocobusx
OpraHbl AblXaTeNnbHON CUCTEMBI.

TJIABA D



§ 20. ABIXAHME W Ero 3HAYEHME.
OPrAHbl AbIXAHMA

2. Kakoe CTpoeHve WUMelT opraHbl
[ObIXaHUS Y NO3BOHOYHbIX XWUBOT-
HblX, ObuTaloWMX B Ha3eMHO-
BO34yLWHOW Cpene?

ITouTu BCe mnpolecchl, IPOTeKalo-
1iye B OpraHu3Me dyeJsioBeKa, Tpeoy-
IOT 3aTpaT odHepruu. ber m xoxanba,
peunleHue 3aJady IO MaTeMaTHUKe U
Gu3nKe — Ha BCE 3TO YXOAUT OUEHb
MHOro sHepruu. [lake Korga ueJio-
BEK CIOKOIHO CIUT B CBOEMl KpoBa-

TH, 3HEPruA pacxoAyeTCsa Ha IOMI-

JepiKaHue TMOCTOSTHHOM TeMmmepaTty-

pbl TeJa ¥ pas3JuYHble peaKIuW,
obecreynBalole IIOCTOAHCTBO BHYTPEHHEH Cpeabl OPraHu3ma.

YHuBepcaJbHBIM NCTOUYHHUKOM 3HEPruH B JIIOOOM >KHBOM OpPraHU3Me,
B TOM 4YHCJe U dejoBeKa, aBisercd ATdD. B MoJiekyJjax 3TOro XUMHU-
YeCKOr'o COeIUHEHHUsS eCTh 0COOble CBSA3U, IIPU pa3pbiBe KOTOPBIX BBIIE-
JseTcsa 6OJbIIOE KOJUYECTBO sHeprum (puc. 39).

Onasa toro urobbl 3amactu MoJieKyJbl AT®D, yensoBeky HeoO6X0LUMO
MOJIVUUTL dHEPruio, KoTopas BBLAEJIAETCSA NPU pacmaje KPYNHBIX opra-
HUYECKUX MOJIEKYJ, HOJyuYyaeMbIX C MOHIIeil. OTOT IPOIeCC Ha3bIBAIOT
okuciaeHuem. Hanpumep, caxapa (rjmoKo3a U Ap.) OKHUCJIAKTCA B opra-
HuaMe jgo yriaekucisoro rasa (CO,) u Bogsl (H,0). A cambIM a(pdeKTus-
HBIM NPUPOIHBIM OKHCJIHTEJIEM — BEIIeCTBOM, 3aCTaBJIAIOIINM TIJIIOKO-
3y ¥ Opyrue opraHMyecKue BellleCTBa pacmajaThcs A0 00Jiee IMPOCTBHIX
MOJIeKyJI, ABJaAeTcsa Kuciaopon (O,) Bo3ayxa, KOTODBIM AOJIKEH IIOCTO-
SAHHO TOCTYINATh BO BCe opraHbl M TKaHu. OJHOBpEeMEHHO HEOO0XOAHMO
0CBOOOXKIATh OPraHM3M OT YIJIEKHCJIOTO ra3a, KOTODBIM SABJIAETCA KO-

HEeUYHBIM HOPOAYKTOM OKUCJIEe-

NH, HUS NUTATEJILHBLIX BEIIeCTB.
| COBOKYIIHOCTL IIPOIIECCOB,
Néc\ ! obecneynuBalOIINX IIOCTYIJe-
} | | - HUe B OpPraHM3M KMHCJIOpOAa,
Borarble aHeprue caasu HCx /C\N BhIJleJIEHUE U3 Hero yrjeKuc-
N JIOTO ra3a ¥ HCHOOJIbL30BaHUE
HO HO HO CH, o KHCJ0pOJa KJeTKaMu U TKaHd-
[ [ [ /|/ \ MU [OJS OKHCJEHUs CJOXXKHBIX
HO—P~0—P~0—P—0 C 'I' 'if C BelleCTB C OCBOOOKIEHUEeM CO-
(I)l g g Ili\c;_c,/}l_| Jepoxalleiica B HUX 3HepPruwu,
I HeoO6XOOUMOH I8 >KU3Heled-
OH OH TeJbHOCTH, HA3BIBAIOT IbIXa-
AT® HueM. OOBIYHO BBIAEJIAIOT TPU

arama AblIXaHUA: 1) BHelIHee

Puc. 39. CipoeHne ATO (1érouHoe) AbIXaHMe — IIpPO-
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mecc obMeHa rasamu (2a3000mMeH) KHUCJIOPOAOM U YIJIEKHCJIBIM Ta3oM
MeXJy JErKUMHU U aTMochepoii; 2) TPAHCIIOPTHPOBKA ra30B KPOBbKO —
KHCJIOpOoJa W3 JETKUX B TKAHU U OPraHbl, a YIrJEKHCJIOro rasa w3 TKa-
Heil B JIETKUe OJA yAaJleHUs U3 OopraHuaMa; 3) TKaHeBOoe AbIXaHHe —
ra3oo0MeH B TKaHAX, B pe3yJbTaTe Uero KHUCJOPOJ HCIOJIb3yeTcA OJIs
cuHTe3a AT® u obOpadyerca VYIJIEeKUCJBbIH ra3 U BojJa.

Ctpoenne M (hpyHKIMM OpPraHoB AbIXaHUdA. /[pIXxaTeJbHbIe (BO3QYXO-
HOCHBIE) IIYTH — 3TO IIOCJIefOBaATEJbHO COeOIUHEHHbIEe MeXAy cOo00i IIo-
JOCTH U TPYyOKH, IO KOTOPHIM BO3AYX, COAEpJKallluii KUCJIOPOJ, U3
OKpYyJKalollei cpeabl HOCTUTAeT JETKMX. PaszinyaloT BepXHUEe U HUMK-
HUe ObIxaTesbHble nyTu (puc. 40).

BepxHue abIXaTeJibHbIE IIYTH HAUWHAKOTCA HOCOB0U NOJOCMbIO, TO-

J[eJIEHHOIT meperopogKoii Ha ABe NOJOBUHBLI. B cam3ucToil 000JI0UKe HO-
COBOM IIOJIOCTH HAXOAUTCA OOJIBIIIOE YHCJIO KPOBEHOCHBIX COCYIOB, a
BEePXHUM CJIOH 9TOM O0OJOUKM O00pa3oBaH KJETKAMH PECHUUYHOI'O 3MU-
Tenusa. Bo3ayx momajgaeT B HOCOBYIO IIOJIOCTh uepe3 HO3APU U, IPOXO-
sl TI0 Hel, corpeBaeTcs, YBJIAXKHAETCHA, OUHUILAETCS PECHUYHBIM 3IUTe-
JueM OT NbLINHOK. Mlese3bl CIIM3UCTOII OOOJIOUKM BBIAEJSIOT CIEIU-
aJbHBIEe DaKTEepPUIUIHBIE BEIIeCcTBa, a
Ha INOBEPXHOCTHU CJU3UCTOH HaXO-
OUTCA OOJIbIIIOE YMCJIO JIEHKOIIUTOB,
KOTODbIe TaK)Xe YHUUTOXKAKIT OaKTe-
pun. Takum oO6pa3oM, B HOCOBOH IIO-
JIOCTU BO3AYX OUUIAETCA U OT MHO-
’KecTBa OaKTepU.

Ilpoiinsas uepe3 HOCOBYIO IIOJIOCTD,
BO34yX IlollajaeT B 2Jl0MKY, a 3aTeM
B 20pmaHdb, OT KOTOPOiI HAYMHAKOTCA
HUIKHME ObIXaTeJbHbIe IyTH. I['op-
TaHb OOpa30BaHa HECKOJIbBKUMU XpHA-
LIaMM, CAMBIM KPYIIHBIM U3 KOTOPBIX
ABJSAETCA WumosudHbsiil. Cnemuaib-
HBIII HadzopmaHHbLl xpaw, (Hadzop-
MmaHHUK) TPUKPBLIBAET BXOJ B TIoOp-
TaHb BO BPeMs IJIOTAHUA IHUIIU.

13 ropraHu BO3QyX IOIajgaeT B
mpaxew. Tpaxesa obpazoBaHa 16—20
HEIMOJIHBIMU XPAWEBbLMU KOJLbUAMU,

He II03BOJIAIOIIUMHU €€ CTEeHKaM cra-
parbca. [IpubanauTesbHO HA YPOBHE
5-ro rpyaHOTO ITO3BOHKA Tpaxes pas-
BETBJIAETCA Ha IBa OpoHXa
(cm. puc. 40), Tak)xe oO0pa3s0OBaHHBIX

XPALUIEBBIMH KOJIbIIaMU. BpoHXu Bie, A0HGPEHE HENERTE



LbixaHne n ero 3Ha4yeHue. Opl'aHbl AblXaHns

MHOTIOKDATHO BeTBATCA Ha 60-
Jee MeJKue TpPyOOUKHU, oOOpa-
3yssi OponxuaavHoe Oepeso.
CaMmble TOHKUEe OpOHXUAJIb-
Hble BeTBU HA3bIBAIOT OPOHXMU-
onamMu. OT HUX OTXOOAT TOH-
yafuine XOJbl, CTEHKHU KOTO-
pPbIX 00pPa3yT MHOTOUYMCJEH-
Hble BBIIAYNBAHUSA — aJibBeo-
Jbl, UJIA JIETOYHBIE NMY3BbIPbKH.

Kaxkgas asbBeoJia orjieTeHa

T'yCTOM CeThIO KallUJIJIAPOB Ma-
CTpoeHu1e anbBeon JIOTO Kpyra KpOBOOOpallleHUus

(puc. 41). Yepe3 CTEHKU 3TUX

aJbBEOJ] U KaNWJJIAPOB IPOUCXOAUT ra3o00MeH MeXXJy BO3AYXOM U
KPOBBIO: B KPDOBb M3 aJIbBEOJIIPHOIO BO3AyXa MHOCTYIIAeT KUCJIOPOJ, a U3
KDPOBHU B aJIbBEOJIAPHBIN BO3AYX — YIJIEKHUCJIbIHA ra3d. CTEHKH aJIbBEeOJ 00-
pas3oBaHbl OJHUM CJIOEM IIJIOCKOI'O 3NUTeJns. M3HYTpU aJjbBeOJbl IO-
KPBITHI OCOOBIM (B BHEe IIJIEHKHU) BelIeCTBOM, KOTODOe He JAaET UM cHa-
JaTbCcA NPU BbIgOXe. B 000MX JErKMX uUeJOBEKA HACYUTHLIBAETCA OKOJIO
350 MJIH aJbBeOJ, a MX O6LIas OBEPXHOCTb cocTaBJiseT Gosee 150 m2.

AJbBEOJIbI, OTXOAAIINE OT OAHOM OPOHXMUOJIbI, HA3bIBAIOT ALITUHYCOM.
N3 MHOruxX alnMHYCOB CJaraloTcs 00JabKU, U3 JOJIEK — cezMeHmbl, KO-
TOpble cobpaHbl B Jo.ii, a OOJH OOpa3yIOT JieBOe U IIpaBOe Jérkoe. B
JIeBOM JIETKOM [Be JOJIY, OOpa30BaHHBLIE DAa3BETBJIEHUAMHU JIEBOI'O GPOH-
Xa, a B IpaBOM JIETKOM TPH JOJIM, OOpa30BaHHbIE Pa3BETBJIEHUAMU IIpa-
BOro 6poHxa. B KaxJoe JIETKOe BXOJIUT OJHA JIEroyHas apTepus, a BbI-
XOOAT ABe JIETOUHblE BEHBI.

CHapy k1 JIETKHe MOKPBLIThl BHYTPEHHUM IJIeBPAJbHBIM JUCTKOM —
JéroyHoil nJueBpoi. Hapy XHBIA NJieBpaJIbHBINA JIMCTOK BBICTHUJIAET H3-
HYTPHU CTEHKHU TPYAHOH MNOJIOCTH (npucmenHasn naespa). Mexny ABY-
MsA JINCTKAMU IJIEBPbI OCTAE€TCsA HeOOJIbIIIOe NIPOCTPAHCTBO — MN.J1€8PAJlb-
Hasa nosocmsb. B Hell HAXOAUTCA NJAEBPANbHAA HUOKOCMb, KOTopas
CHHJKAeT TPEHHEe MEeXIy JIMCTKAMH IIJIEBPBHI IPH AbIXaTeJIbHbIX IBUXKE-
HuAX. J[aBjieHVWe B IJIeBPAJIbHOM ITOJIOCTH HECKOJbKO HHXKe aTMocdep-
HOro. Bo3ayx B IJIeBpaJIbHOM MOJIOCTU MOJHOCTBI OTCYTCTBYET, UTO SB-
JsieTCA BaKHEMIIIUM YCJIOBHUEM OCYILIECTBJIEHUS HAPYIXKHOIO AbIXaHUS.

l'onocoBoit anmnmapar uesoBeka. IlomepéK ropraHu HATAHYTHI 3Jiac-
TUYHBIE 20J/10C08ble C8A3KU, OOpa30BaHHbIE COEAUHUTEJbHON TKAaHBIO
(puc. 42). Me)xay roJJOCOBBIMU CBA3KAMM HAXOOUTCHA 20/10C08AS W,elb.
IIpu HanpsAXeHUU TOJIOCOBBIX CBA30K BBIABIXAeMbIl BO3AYyX 3aCTaBJIA-
eT UX KoJebaTbCs, BbI3bIBasA 3BYKOBLIE KoJieOaHUsA. Bo BpeMsa AbIXxaHUSA
roJIOCOBBIE CBS3KHU INIMPOKO Pa3ABUralOTCs, a BOT NPU CO3JAaHUHU 3BYKa
OHHU TOYTH IIOJIHOCTHIO CMBIKAIOTCH.

CeTb kKanunnapos



@ LW N P WGP RN LW N W

AbIXAHWE

XapaKTepUCTUKH 3BYKOB, H3JaBaeMbIX
YeJIOBEKOM, OCOOEHHO NPU UJIEHOPa3IeJsb-
HOH peuu, 3aBUCAT TaAK)Ke OT COKpallleHUus
MBIIII, T'JIOTKH, POTOBOI IOJIOCTH U T. .
B nmepuon moJsioBOro co3peBaHUsS FOPTaHb y
IOHOIIIell pa3dpacTtaeTcsa 0oJblie, 4yeM y Oe-
BYIIIEK, H TO0JIOCOBble CBS3KM CHUJIbHO
YVOJUHAKTCA. B pe3yjbTaTe rojioc y MyXK-
YHMHBI CHHJ)KaeTcs IOUYTH HaA OKTaBYy,
«Jlomaerca». ['oJoc y OeBylIeK MeHSeTCH
MeHblIIe.

PeueBoit anmapar uejgoBeKa. PeueBoit
ammapaT COCTOUT M3 MOABUXKHBIX U HEINO-
OBH)KHBIX udacTeil. K IMOABM)KHBIM YacTAM
OTHOCATCA TyObl, sA3BbIK, HUWXXHAA 4Ye-
JIOCTh, HEOHAA 3aHaBeCKa C MaJIEHbKUM
A3BIYKOM, K HEIIOABUXXHBIM — BepXHAA

Puc. 42. lonocoeon annapat

YeJIIOCTh, 3yObl M WX aJibBeoJibl. B 3aBHUCHMOCTH OT TOrO, KaKoe II0JIO-
JKeHue NMPUMYT IOABUIXKHBIE YaCTU pedyeBOro allaparta, oopa3yeTcs TOT
WM WHOI uJieHOpa3ndeJibHBIII 3BYK. IIpou3HOIlIeHHEe MOXKeT OBITh HOP-
MaJIbHBIM, TO €CTh UETKHUM U SCHBIM, U HapPYIIEeHHbIM, KOTJA HPUCYT-
CTBYET IIeJIbIii PAJ OTKJOHEHUN OT HOPMBI. JTU OTKJIOHEHUSA O0yCJIOB-
JeHbl feheKTaMU CTPOEHUS PedyeBOro ammapaTta ujau QYHKIMOHAJIbHBIM
PaCCTPOMCTBOM OTJEJbHBIX YYAaCTKOB II€HTPAJIbHON HEPBHOM CHUCTEMBI.
3aHATUA MO TeXHUKe Deuyu M IIOCTAaHOBKE roJioca obecneuyuBalOT HC-

IIpaBJIeHHNE€ HEeIJOCTATKOB IIPDON3HOUIEHHUA.

Kakwe 3Tanbl AbIxaHWA BbIGENSIOT U KaKOBO AObixaHne.

MX 3HaveHne? OkucneHune.
OxapakTepu3ynTe CTpoeHue 1 MyHKLUU OpraHos fbl- BpoHxuonsl.
XaHUA. ) AnbBeosibl.

Yem pasnuyaetcs CTpoeHWe NpPaBoro W NeBOro ner- AunHyc.

Koro? JléroyHas nnespa.
Kakue Buabl TKaHen npeobnapaioT B CTPOEHUWU Opra- Fonocosow

HOB [AbIXaTe€IbHOW CUCTEMbI W noquy?

annapar.

OT Yero 3asucart XaPaKTepUCTUK 3BYKOB, M34aBaAEMbIX
4esloBeKOM, N nHansumayanbHblie pasnnyma ronoca?
KakoBbl OCHOBHble nyTm wmcnpasiieHnA ﬂECDEKTOB

peyn?

Kakoe 3HaueHMe MMEIOT XPsAIlleBble KOJIbIIA B CTEHKaX
Tpaxed U OPOHXOB U MIOUEMY B Tpaxee OHU HENOJHbIe?



§ 21. MEXAHMU3M AbIXAHMA.
XXU3HEHHAA EMKOCTb JIErKmMX

JbpIxaTesbHble OBU)KEeHUS obecneuu-
BalOT BAOXM U BBIJOXH, TO €CThb IIO-

1. Yem oTnnyaloTCs AbixatefibHble [epeMeHHbIe YBEJUUYEHUsS U YMEHb-
ABVXEHNA Yy 3E8MHOBOAHBIX (ns- meHusa ob6béMma Jsérkux. I[Ipu BHOXe
rywKku) OT ABWXEHUA Y MNeKo- MeKpéOGepHble MBINIILbLI, COKpalla-
MUTAIOLLMX XWUBOTHBLIX? Yem 370 Ach, MOAHMMAIOT pé6pa, a auadpar-
0bbACHAETCA? Ma OTOJBUraeTCA B CTOPOHY OPIOIII-

2. Kak ocywiecTBnseTcs TpaHcnopT HOM HOJIOCTH, CTAHOBSICH MeHee BbI-
rasoB kKpoBblo? Kakue ¢opmeH- nykJoi. B pe3dyjabraTe 3TOro 00b€M
Hble 3/IeMEHTbl OTBEYaloT 3a 3TOT rPYAHOI TIOJIOCTH YBEJHUUYHUBaAETCS
npouecc? (puc. 43). Tax kak gaBJiieHHe B

IPYyAHOM IIOJIOCTHM HHIKe aTMmocdep-

HOTO, TO IIPU yBEJUYEHUU €€ 00be-
Ma pacTAruBalOTCA U Jérkue. /laBjeHHe B HMUX HA KaKOH-TO MOMEHT
TaK)Xe CTAaHOBUTCS HHU)Ke aTMOC(HEepHOro, ¥ B JIErKHe IO AbIXaTeJbHBIM
OyTAM YCTPEeMJIIeTCA BO3AYX M3 OKPYIKAWILIEH Cpeabl.

IIpu Heo6GxoAMMOCTH IJIYOOKOro IOBIXaHUS, KPOMe Me)XPEOepHBIX
MBI ¥ AuadparMbl, COKpPaAUlalOTCA TAK)Ke MBINIIBI TYJIOBHUILA U ILJe-
YeBOTr'0 IT0sica. BBIJOX OOBIYHO NACCHUBEH, TO €CTb OH SABJAETCA CJel-
CTBHEM IIpDeKpallleHUuA BAOXa: Me)XpeOepHble MBIIIILI paccJabaATC,
pébpa omyckawTcs, guagparma Takke paccijabadgeTca U 00beéM rpya-
HOHM IIOJIOCTH, a BMeCTe C Hell M JIErKUX yMeHbItaercsd. [laBiieHue B
JIETKUX CTAHOBUTCHA BbINlIe ATMOCHEPHOIr0, XM BO3AYX BBIXOAUT U3 HUX
o AbIXxaTeJbHBIM NyTaAM. [Ipu ray60KoM BbIJOXE HPOUCXOIUT HOTMOJI-
HUTEJIbHOE COKpAallleHHe Me)XPEOEePHbIX M OPIONIHBIX MBILII, M 00BHEM
BBIIBIXaE€MOIo BO3JIyXa BO3pacTaer.

Tunbl BHEHIHEro AbIXaHUS Y KEHUIUH U MYXXUYUH HECKOJIbKO pPa3Jiu-
4alTCa. ¥ MYXXUUH OPIOIIHOM THUII AbIXaHWUS, TO €CTb OHU IBIIIAT IJaB-
HBIM 00pa3oM 3a CYET COKpa-
meHusa aguadparmbl, a y "KeH-
IUH TpPYyOoHOI, TO €CTb OHU
OBIIIIAT 3a CUYET COKpallleHUusd
MeXXpEOepHbIX MBbIIIII.

/JKu3neHHas €MKOCTh JIEr-
Kux. Ecyou uesioBeK caeJsaetr
MaKCHUMaJIbHO BO3MOYKHBIN
BIOX, a 3aTeM H30 BCEX CHU.J
BBIJJOXHET BO3AYX, TO OOBEM
3TOT0 BBIJOXHYTOrO BO3ayXa
COCTaBUT KU3HEHHYI €MKOCTbH
Puc. 43. MexaHn3Mbl BOOXa W BbILOXa JIErKNX (}KEJI)_ CpenHee 3Ha-

Bnoox
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yenue JKEJI cocraBiser 3500 cm® u cmabHO 3aBHCHT OT BO3pacTa, II0-
Jla, TPEHUPOBAHHOCTHU 4YeJsioBeKa. OT pPOKIeHUsI 1O B3POCJEHUA 3TOT IIO-
KaszaTeJb yBeJIHUYNBaeTCAd IIPUMEPHO B 45 pa3 M MOYKEeT OOCTHUraThb y
TPEHUPOBAHHOTO yesoBeKa 6Gosee 5000 cm®.

I'a3000MeH B JIErKMX M TKAHAX JAPYrux opraHoB. [Ipu Bmoxe JErxkue
3aIlOJIHAIOTCSA BO3AYXOM, KOTODPBIAI B OCHOBHOM COJEPXXUT KHCJIODPOJ,
YIJIEKUCJBIA ra3d, a30T ¥ mapbl Boabl (Tabdu. 1).

Tao6nauma

Cocras BOBIXA€MOro, BbIABIXAa€MOI'0 M aJIBBEOJAPHOIro BO3ayxa

laael, BXxogsauMe B COCTAB BO3ayxa, %
Boaayx
Kucaopox YraekMcasiii raz | A30T U Mapsl
Banixaembrit 20,94 0,03 79,03
BrigsixaeMbri 16,30 4,00 79,70
A IbBeOoJIAPHBIN 14,20 5,20 80,60

B asabBeoJsiax KHCJIOPOJ TEPEXOAUT U3 aJIbBEOJIIPHOTO BO3AyXa
B KpPOBb, a YIJIEKHCJIbIII ra3d — M3 KPOBU B aJIbBEOJIAPHBIN BO3AYX
(puc. 44). 3TO IPOUCXOAUT GJarogaps TOMY, UTO KPOBb, IIOCTYyIIaIOLIaAA
B JIETKHeE II0 COCyJaM MaJIoTO Kpyra KpPOBOOOpAallleHWS K3 MIPaBOTO JKe-
JyJOUYKa cepana, COAepPKUT MHOTO YIJIEKHCJIOro rasa. B JIErkux yrJe-
KHCJIBIII ra3 IepexoguT U3 KPOBEHOCHBIX COCYIOB B aJIbBEOJIBI U BbIIbI-
xaeTcs B OKpyskawomyio cpeny. EZ1 Kuciaopon u3 Bo3gyxa, 3al0JIHAIO-
LIero AaJgbBeoJibl NpPH BAOXE, HAOOOPOT, IEPeXOJUT B KpPOBb,
HaXOJALIYIOCA B KalMJLJISIpax MAaJoro Kpyra. B KpoBu KucCJIOPOA CBs-
3bIBAETCS I'eMOTJIOOMHOM J3PUTPOIIUTOB, M KPOBb, CTABIIas Temepb ap-
TepUaJIbHOI, YCTpPeMJISeTCs IO cocydaM K CepAly.

Puc. 44. TazoobmeH



MexaHn3am abixaHusi. XKn3HeHHass éMKOCTb N1erkmx

B TkaHAX Apyrux opraHoB HaOJzaetrcsa obpaTHas KapTuHHa. B
MEeXXKJIETOUHOMH KUJIKOCTH M B KJIETKAX KHCJIOPOJa 3HAYUTEJIbHO MEHb-
e, 4yeM B KDPOBH, NIPUHOCHUMOM IIO cocygaM OOJIBLIIOIO KPyra KPOBOOO-
pallleHuA U3 JIEBOTO »KeJIyJouKa cepalia. 'eMorJioOuH OTAAeéT KHUCJIOPOL,
KOTOPBIiI BBIXOAUT B TKAHEBYIO "KUJKOCTb, OKPYKAIOIIYI0 KDOBEHOCHBIE
KanuJJasapbl, a 3aTeM IolajaeT B KJEeTKU. B KJjeTKax KHUCJIOpPOJ WUC-
noJb3yeTcA OJA OKHCJIEeHUSA OPraHUYeCKUX COeIUHEHWI, YTO MPUBOIUT
K OCBOOOKIEHUIO 9HEPTHU U 00pPa30BaHUI0O OCHOBHOI'O KOHEUHOIO IIPO-
AYKTa pacmaja OpraHMYeCcKUX COeJUWHEHUN — YIJIeKHUCJIOrOo rasa.

JHEePrus MCIOJIb3yeTcs KJIETKaMU AJISA MPOILIEeCCOB YKU3HeIeATeJIbHOC-
TH, a BOT YIJIEKUCJBIK ra3 HeEOO0XOAMMO NOCTOAHHO yaajaTh. [loatomy
OH NepexoAUT U3 KJEeTOK CHayajla B MEXXKJETOUHYIO JKUIKOCTh, a 3a-
TeM 4Yepe3 OJHOCJIOHHBbIE CTEHKU KaNHWJIJIISIPOB IIONIaJaeT B KPOBb. B
KPOBHM YaCTh YIJEKHUCJIOT'O Tral3a CBA3bIBAE€TCA I'eMOrJIOOMHOM, a 4acTh
pacTBopsieTcsa B mja3Me KpoBU. C TOKOM KPOBUM YIJEKHCJBIA ra3 Jo-
CTUTaeT NMPaBOTO Ipelcepius, a 3aTeM IIPABOTO JKeJyJouyKa, OTKyJa 1o
JIErOYHBIM apTEepPUAM NEePEeHOCUTCA B JIETKUe, I'le U yJaJiseTcs U3 op-
raHuama.

Yem OoJbllle (pu3nyecKas U YMCTBEHHas Harpy3ka Ha OpPraHusmM,
TeM 0OJIbllle eMy HY)XHO 3HEepruu, a 3HaUUT, U KHUCJIOpOoJa IJs e€ MOo-
ayueHus. [losTroMy npu aKTUBHOM AesATEJbHOCTU OJHOBPEMEHHO yBeJIU-
YpBaeTCsA YacToTa U IJIyOMHA AbIXaHUA, a TaKiKe yyalllaeTCA PUTM
cepauedueHuii U 00bEM KDPOBU, BbIOpachlBaeMblii U3 cepAlla B KPYru
KpOBOOOpAallleHu .

H3mepeHne o0xBaTa rpyJHON KJETKH B COCTOSIHMM BIOXa M
BBIZOXA

1. C moMoIIbI0 CAHTHUMETPOBOM JIEHThI H3MePbTE€ OKPYXXHOCTH
IPYOHOI KJEeTKU. [[JA 3TOro HUCHBLITYEeMBIH NMOAHUMAET PYKH, dKC-
NepuMeHTaTOpP HaKJalblBaeT JIEHTY TaK, 4YTOObI OHA NMPOXOAWJa II0

yraam Jionatok. Cnepeau JieHTa OOJIKHA IIPOXOIUTH IO
CpeJHerpyAWHHON TOUYKe U IIJIOTHO NpHUJeraTh K TeJy. 3aTeM HUC-
OBITYeMbIli omyckaer pyKu. OKPYXKHOCTh IPyAU uU3MepseTcsa B
Tpéx (aszax: BO BpeMs OOBIYHOI'O CIIOKOMHOIO JbIXaHUA (B Imayae),
NP MaKCUMaJbHOM BJOX€ W MaKCHUMAaJbHOM BBIJOXE.

2. Pas3HOCTH MEXXIY BeJMYHMHAMU OKPYKHOCTU I'PY-
OU Ha BBIJOXE W BAOXE. JTO U ECThb KJIETKH.
ITonydyeHHBIN pPe3yJbTaT 3aOUILUTE.

BesnnunHa 3KCKypcUHU KJEeTKH Yy MOJIOABIX 3J0POBBIX
JIOgeil OOBIUHO JIEXKUT B MHTEpBaJie oT 6 10 9 cwm.
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Jlérounsre 00 béMbI. B CIIOKOMHOM COCTOAHUM 4YeJIOBEK BAbLIXaeT U
BbIABIXaeT okojJo 500 cm® BO3Oayxa — ObitxameJabHulil 005¢m. Ero MOK-
HO M3MEPUTH C MOMOLIbIO CIeIlMaJIbHOTO IpUbopa — cnupomempa.

ITocsne cmOKOMHOrO BAOXA MOXKHO [AOIIOJHHUTEJbHO BAOXHYTH eIlé
npumepHo 1500 cm® Bosgyxa, a IOCJTIe CIOKOWHOTO BBbIZOXa MOJKHO
BBIZOXHYTH ewlé 1500 c™’® BO3AyXa. JTO TaK Ha3blBaeMble pe3ep8HblLe
003¢.MblL COOTBETCTBEHHO BJIOXa U BbIJOXa. TakuMmM oOpa3oM, KU3HEH-
HasAg €MKOCTb JIETKUX CKJIaAbIBAae€TCA N3 3HAUEHUN TPEX OCHOBHBIX IIO-
Ka3aTeJjeii: ObIXaTeJbHOI0 00'b€Ma U Pe3epPBHBLIX 00'bEMOB BJOXAa U BbI-
Zoxa — ¥ cocraBiserT mpumepHo 3500 cm®. OgHako maske Iocje ca-
MOro TJIyGOKOro BBIJOXA B JETKHUX ocTaéTcs okoJso 1000 cm® Boszyxa,
Heo0XO0IMMOI0 IJIA TOrOo, UTOOBI aJIbBEOJIBI He cIajajiuch, — o0Cma-
mouHbLiL 00%éM.

O6ias IbixaTenbHblit + Peseps + Peseps OcTaTouHbIH
€MKOCThb 00bEéM BbIJIOXA BIOXA 00BEM
JETKUX 0,5 1 1,0—1,5 1 1,5—2,5n

CKOJBKO Ke KHCJIOpOoJa HeoO0XOoIuMO uesioBeKYy? B cocTossHHUHU mO-

BO cHe — 15—20 51 B yac, HO IPU 3HAYUTEJIbHBIX (HUUUECKUX
Harpys3kax — go 100 o B uac.

KaKkoB MexaHn3M [ObiXaTeflbHbIX ABUXEHWUN, Abixa-
obecneymBaloLLMX Y YenoBeka BAOX W BblAOX? TenbHble
YTO Takoe XM3HEeHHas EMKOCTb NErKUX U OT Yero oHa ABWKeHUs: BAOX
3aBUCnUT? “ BbiOoOX.
OxapakTepun3ymnte ocobeHHOCTU TpaHCNOpTa ra3os )XunsHeHHas
KPOBEHOCHOW CUCTEMOW Kak BaXKHeWWero 3tana Abl- EMKOCTb Nérkux.
XaHwns. rasoobme-.

Kak n3meHfAeTcs COCTaB BAbIXaeMOro 1 BbldblxaemMo-
ro sosgyxa?

Kak npoucxoomT razoobmeH B NErKMX U B APYrux
opraHax?

Ilouemy B BBIABIXaeMOM BO3ayXe 0OJIbIIe KHCJOpoJda U
MEeHbIIIe YTJIEKHUCJIOT0 ra3a, 4YeM B aJIbBEOJISPHOM BO3-
nyxe?

4 —B. B. Tlaceunux 8 k1.



§ 22. PEFYJAUMA AbIXAHUA.
OXPAHA BO31YWWHOWN CPEAbI

Kak u Ha paboTy IPYyrux CHUCTEM Op-
raHoB, Ha JbIXaTeJbHYIO CHCTEMY

1. Kakune pasnuuaior snabl peryna- OKAa3bIBAIOT BJUAHUE MEXaHU3MbI
Unn paboTel opraHoB 1 X CMC- ryMOpPaJIbHOM W HEPBHOH peryJjs-
TemM? B 4eMm npuHuMnuanbHoe uuu. Pezynayusa Ovixanus obecme-
pasnn4ne B MEXaHn3Max ux pa- YUBaeT COIJIACOBAHHYI paboTy
botbr? MBIIII, OTBEUYAKIIUX 3a PUTMHUYEC-

2. 410 TaKkoe peuentopbl U 3ddek- KOe depeloBaHME BIOXOB U BbIJOXOB
TOPbI? B COOTBETCTBUM C dHepreTUYeCKHUMH

MOTPEOHOCTAMM OpPraHu3Ma.
HepBHasa peryasanusa oOcCyIIecT-
BJIsIeTCA GJiarozapsi oCOOOMY IbIXaTEJbHOMY LIEHTPY, DACIIOJIOXKEHHOMY
B FOJIOBHOM MO3re. 9TOT IIeHTP ObLI OTKPHIT pyccKuM c¢dusuosorom Hu-
KojgaeM AJjgekcanapoBunuyeM MwucaaBckum B 1919 r. IMeHHO OH ycTa-
HOBHWJI, YTO B IIPOJOJITOBATOM MO3Te HMEIOTCA I'pPyHnbl HEHPOHOB, pas-
PYUIeHHe KOTODPBIX IIPUBOAUT K OCTAHOBKE ABIXAHUS.

JpIxaTeJbHbIII IEHTP HaXOJUTCS B COCTOSSHUM ITIOCTOSTHHOM AaKTHUB-
HOCTH M o0JiaaeT aBTOMATHEM: B HEM (KaK U B cepllle) PUTMUUYECKHU
BO3HHUKAIOT UMNYJbChl BO30Y KAEHUA, KOTOPbIEe II0 HEpBaAM NepeaarmTcs
MBIIIIIIaM, O0ECIIeUMBAIOIINM [ObIXaTeJbHble IBU)KEeHUs. [bIXaTeJbHBINI
LeHTP BO30y’KJaeTcsas NpUMEPHO 15 pa3 B MHUHYTY, UTO COOTBETCTBYET
cpelHell yacToTe AbIXaTeJIbHbIX ABUI)KEHUH Yy UejloBeKa, HaXOAsAIerocs
B COCTOAHUU NOKOSA.

OpHa rpynmna HEpPBHBIX KJIETOK [IbIXaTeJb-
HOro IIeHTpa OTBedaeT 3a BAOX, a Apyras —
3a BbIIOX. [IpuuémM BIOX U BBIAOX pedJIeKTOp-
HO CTUMYJHUDPYIOT APYr apyra. HepBHbIe KJjerT-
KW, OTBeualollue 3a BAOX, CBSA3aHbI uepe3s
CIIMHHOII MO3I' C TEMH MBIIIIaMH, KOTOpbIe
NpUIIOJHMMAIT pébpa M omnyckaloT auadpar-
My, UTO U SABJSETCA NMPUYUHON IOCTYIJIEHUS
Bo3ayxa B Jiérkue. CTeHKH JIETKHUX paccJiab-
JSAIOTCA, U CUTHAJ 00 3TOM NPUXOJUT B IbI-
XaTeJbHBIM IIeHTp, OJlarofgapsa yeMy HauyWHAa-
eTCA HOBBIH AbIXaTeJbHBIHA IIUKJI.

i Toro 4Tro6bl MPOU3OIIET IIIyOOKUNA BBI-
10X, HEOOXOAUMO BO30y KAeHUe HeiipOHOB [bI-
XaTeJIbHOIO IIeHTPAa, KOTOPbI€ BBIZBIBAIOT CO-
KpallleHre MBIIII, IPUBOAAIINX K yMeHbIIe-

H. A Mwucnasckum HUIO 00béMa IPYJHOHN KJIETKH.
(1854—1928)
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YesioBeK CHoCOOEH ITPOM3BOJIBHO 3aJepIKUBaTh, ypexKaTb HJIH yya-
IjaTh AbIXaHWEe, MEHATh ero riayomHy. 9TO BO3MOXKHO IIOTOMY, UTO [Je-
ATEJIbHOCTh [ObIXaTEeJbHOT'O IeHTPa MNPOJOJI'OBATOI'O0 MO3Ta HAXOAUTCH
IOoJ KOHTPOJIEM BBICIIMX OTAEJIOB TOJIOBHOrO Mo3ra. bJiarogaps Tako-
MYy KOHTPOJIIO UeJIOBEK MOYKEeT IIPOU3BOJILHO 3aJep)KUBaTh ObIXaHUE Ha
HECKOJIbKO MUHYT. Hanpumep, AeBYIIKHU, 3aHUMAaIOIINEeCsd CUHXPOHHBIM
nJjJaBaHUEM, CIIOCOOHBI OCTaBaTbCA MOJA BOAOI A0 6 MuH!

Ha aKTHUBHOCTBL OBIXaATEJbHOIO LIEHTPA BJIHUSET IIeJIblii Pl BelecTB,
OEeMCTBYIOIINX ryMopajbHo. Hanmpumep, B CTEeHKaxXx MHOI'MX COCYZOB
pacIoJIo)KeHbl pelenTophl, BO30yKAAloIIUecss NMPU MNOBBLIIIEHUUN COJAepP-
JKaHUSA YTJIEKHUCJIOro rasa B KpoBH. OT HUX MMNYJILCHI CJIEAYIOT B JbI-
XaTeJIbHBIM II€HTP, BbI3bIBasl yuallleHWe AbIXxaHusd. [Ipu pusmueckux u
9MOIIMOHAJBHBIX HArpy3KaxX uYacToTa AbIXaHUSA PEe3KO BO3PacTaeT, YTO-
OBl 0OecIieuyuTh BO3POCIINE ITOTPEOHOCTH OpraHu3Ma B KHCJIOPOJEe U CO-
OTBETCTBEHHO yJaJIeHHe YBeJHWUYEHHBIX KOJIMUEeCTB YIJEeKHCJOro rasa.

3amuTHbIe pedJeKchl IbIXaTeJbHOM cucTtemMbl. [Ipy BABIXaHUHM ©a-
POB BEIlleCTB, Pa3aparkalolluX DPelNenTOpPbl CIU3UCTON OOOJOYKH AbIXa-
TeJbHBIX NyTeH (XJOp, aMMHUAK), MIPOUCXOAUT MI'HOBEHHBINH pedJIeKTOD-
HBIII cna3m MBbIUII, T'OPTaHU, OPOHXOB M 3aJepPrKKa AbIXaHUA.

K samuTHbIM pediekcaMm cjeayeT OTHECTH TaK)Ke KOPOTKHE De3KHue
BBIIOXU — KalleJib U unxaHue. Kauiejas BO3HUKaeT NPU pa3AparkeHUuH
OpoHxO0B. IIpn 3TOM HMPOUCXOAUT IJIYOOKHII BIOX, 3a KOTOPBIM CJIeAyeT
YCUJIEHHBIA DEe3KUN BBIAOX. I'oJlocOBas IleJib OTKPBLIBAETCA U ITPOUCXO-
OUT BBIOPOC BO3ayXa, COIIPOBOXKIaeMbI 3BYKOM Kauljas. UuxaHue BO3-
HUKaeT NPU pa3apa’KeHUU CJIU3UCTBIX 000JI0UeK HOCOBOI moJiocTHu. IIpo-
HUCXOJIUT Pe3KUil BbIAOX, MOXOXXHUM HA TOT, KOTOPBLIA HaOGJIOZaeTcs NpPU
Kallljle, HO, KOrJa BO3JQYyX TOJIYKOM BbIOpAchIBaeTCsA U3 JIETKUX, S3BIK
O6JIOKHMPYeT 3aJHIOI YacTb POTOBOI IIOJIOCTH W AJIA BO3AyXa OCTAETCA
eIUHCTBEHHBIN NIyThb HAPYXKy — uyepe3 Hoc. IIpum uumxaHUM M Kaluie U3
ObIXaTeJIbHbIX NyTel yIaJIaloTCA UHOPOAHBIE YacCTHUIbl, CJINW3b U T. II.

IIpoABIeHUsA 3MOIIMOHAJILHOTO COCTOAHUA UeJIOBEKa (CMex U IJjad)
HUUYTO MHOE, KaK JOJIT'Me BIOXU, 3a KOTOPHIMHU CJIeIVIOT KOPOTKUE, pe3-
KHe BBIIOXU. A BOT 3eBOTAa — JOJITHMH BAOX U [JOJITHIi, ITOCTENEHHBIH
BbIOOX. [lo-BUAMMOMY, 3€BOTa HYXXHa IJIT TOrO, UTOOBI XOPOIIO NPO-
BEHTUJIMPOBATH JIETKHE Ilepel CHOM.

OxpaHa BoO3ayuwHoO# cpeabl. OKDY)KaIUA UYesJoBeKa BO3AYX HOJ-
JKeH OBbIThb YHCTHIM, TO €CTb B HEM He JOJI)KHBI NPHUCYTCTBOBATh HHO-
POOHBIE YACTHIILI, BPEJHble XHMHUECKNe NpuMecH. B AYIIHONA, TaBHO
HeNnpoBeTpUBaeMoOii KOMHAaTe cCOJep)XaHHe KHCJI0opOoJa yMeHbIIaeTcsd
HEe3HAaUYHUTeJbHO, a BOT YPOBEHb YIJEKHCJIOT'O ra3a PacTET JOBOJBLHO
OBLICTPO, UTO NIPUBOAUT K CHHUXKEHHIO YMCTBEHHOIT paboTOCIOCOOHOCTH,
OBICTPOMY YTOMJIEHUIO, I'OJIOBHOIH OOJIH.

MHorue mjgacTMacchl, U3 KOTODBIX CHAeJIaHBI OKpYy Kalollle Hac Be-
L4, MOCTOSHHO BBIAEJIAIOT B OKPYJKAWIUIYI0 BO3AYUIHYIO Cpely Bpen-

4%
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Perynsaumns geixaHns. OxpaHa BO3LYLIHOW CPeabl

Hble rasbl, HanpuMmep @eHo.s. IloBbILIEHHOE COJEpI)KaHHWEe JTHUX Tral3oB
TaK)Ke BPeJUT 3J0POBbIO yesioBeKa. QueHb ONaCHO MPUCYTCTBUE BO BIbI-
xaeMoM Bo3ayxe yrapHoro rasa (CO). Ero moJsekyJyabl O4eHb aKTHBHO
CBA3BLIBAIOT reMOIJIOOMH B 3PUTPONUTaX, 06pa3ys IIPOYHOEe COeJUHEeHUe
KapbokcuremMorJyioous. Eciu comep)kaHue yrapHoro rasa B BO3AYIIIHOU
cpexe cocraBaser Bcero 0,02%, ToO 3TO y)Ke CMepTeJIbHO IJIA udeJIOBe-
Ka: reMorJioouH ObICTPO OyaeT CBA3aH C yrapHbIM Ira3oM U He CMOXKeT
NePeHOCUTh KHCJIOPOJ K TKAaHSAM, YTO INOBJIEUET 3a COOOII MOTEPIO CO3-
HaHUS U rubesib.

B cBe)xeM 4YMCTOM BO3AyXe 00s3aTEJIbHO CONEP)KUTCS ONpeaesIEHHOe
KOJIMUYECTBO YaCTHUIl, HECYIIUX Ha cebe 3JIeKTpuUuecKuii 3apan. Hamwu-
ype 3TUX YaCTHUI, TOBOPDUT O XODPOIIEM KauecTBe Bo3ayxa. OTpuiaTelib-
HO 3aps KeHHble WOHBI OBICTPO OCEJAIOT HA YACTHUIAX NbIJIH, U BO3AYX
TepsieT CBOU JeyeOHBIE CBOMCTBA.

MuHUMaJbHBIII YPOBEHb COAEPIKAHUSA OTPUIATEJIbHO 3apPS’KEeHHBIX
YacTHUIL[ B BO3QyXe JOJIXKeH HaxoauThbcs B mpenenax 500—600 uactur
B 1 cMm®, a pexomenayembiii — 4000—5000 uacrurn B 1 cm®. IIpu atom
UX CPeJHHI YpOBeHb CJIeAYIOLIWIi: ropojckas KBaptupa — 25—100
yactun B 1 cm®; ropoackas yauna — 100—150 wacTum B 1 cm®; sec-
HOI Bo3ayx — 2000—50 000 uacTui B 1 cM®; BO3AYX IOCJe rpo3bl —
50 000—100 000 uactum B 1 cm®.

BoKpyr Hac uMeeTcss Macca MCTOYHUKOB IIBIJIM: U OBITOBBIX, U IIPO-
M3BOACTBEHHBIX. B GoJbIINX ropogax B 1 cM® Bo3gyxa B3BeIleHBI COT-
HY TBICAY MHKPOCKONHMUYECKHX YacTuIl. 3a rog Ha 1 M2 TOPOACKOM IJO-
magu ocexaer He MeHee 1,5 KI IBLJIM, B CEJbCKHUX paifloHaAX MbLIU
OOBIUHO MEHBIIIE,

BmecTe ¢ NBLIBI0O BO B3BEIIEHHOM COCTOSIHMM HAXOLATCA MHOTOUHC-
JeHHble MUKPOOPTaHU3MBbI: CIIOPbl OaKTEpUii, IIUCThI IIPOCTEHINNUX, I'PU-
Obl, BUpychl. IIpuuéM MHOTHE U3 3TUX MHKPOOPraHU3MOB SABJIAIOTCSA
BO30yIuTeNAMU OoJie3HEel uesioBeKa. JleTomM B Bo3Ayxe OOJBHINX IOPO-
OB KOJHMUECTBO GaKTepuii MoOKeT gocturaTh 5 Teic. B 1m°. ITocie He-
CKOJIbKUX YPOKOB B BO3JyXe HIKOJIBHOIO KJIacCa KOJIUYeCTBO OaKTepuit
MoskeT gocrurath 15 000 B 1 m®. Bor moueMy HEO6XOZMMO IIPOBETPH-
BaTh KJIACCHbIE IIOMEIlleHUs ¥ YacTO IIPOU3BOJAUTHL B HUX BJAXKHYIO
yOODPKY.

Bpen kypenusa. KypeHue pacnpocTpaHuJioch B EBpome mocJie TOro,
KaK U3 HeJaBHO OTKPLITOII AMepHMKHU ObIJI 3aBe3éH Tabak. K KoHILY
XVII B. Tabak momas 1 B Poccuio, HO IIOCKOJIbKY BpeJ KYypPeHUs ObLJI
O4YeBHUJEH, TO CHayaJjla OHO ObLJIO 3aIpPelleHO U SBJAJOCH YTOJOBHBIM
npectymesueM. K coskajieHUIo, ceifuac TabaKOKypeHUe paclpocTpaHe-
HO JOBOJIBHO INMPOKO. Ilesblii psAg BelllecTB, COodeprkallluxcs B Tabake,
W IIpeXXJe BCero HMUKOTHH, Pa3Jpa’kaloT CJIU3UCThIe OO0OJIOUKH ObIXa-
TeJbHBIX NIyTeH, IPUBOAAT K OPOHXUTAM, BBI3BIBAIOT IMOCTOAHHBINA Ka-
11eJib, JeJaloT roJIoC XPUILILIM. HeKoTopble MPOAYKTHI, 00pasyiollue-
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cA IIpU cropaHuu Tabaka WM OyMaru, He BBIBOOATCA U3 IbIXaTEJbHBIX
nyTeil U ABJIAITCA IIPUYUHON BO3HUKHOBEHHUS PaKOBBIX 3aboJieBaHUM.
Boabnioii nmpobJjieMoil sABJAseTCS TaK Ha3blBaeMOe NaCCHBHOE KYypeHUe.
Hekypsauiuii yesioBeK, HaXOAALIWICA B INIPOKYPEHHOM HOMeELIeHuU, 3a
1 u BABIXaeT A03y HUKOTHHA U ObIMAa, COAEPIKAaIllYIOCA B TPEX cuUTrape-
Tax. BoT nmouemy ceiiuac BO BCEM MHUPe BelaéTcsa Oopbba ¢ KypeHUueM Hu
ero 3amnpellalOT B OOILleCTBEHHBIX MeCcTaX.

OmnpeneneHHe YaCTOTHI IbIXaHUSA
1. UcneiTyeMBblii caguTCcA M paccjiabjseTrcsa B TeueHUe He-
CKOJIbKUX MUHYT.
2. OKCIIepUMEeHTaTOp IIOJACYMTHIBAET UUCJIO BIOXOB B TeUeHHUE
1 MuH.
3. IloBTOpHUTE TO *Ke camoe ellé 2 pasa U MOJACUUTANTE cpegHee
YHCJIO BIOXOB. [laHHBIE 3aIUIINTE B TeTpPalb.
4. UcnobpITyeMblil OCYILIeCTBJIsIET Oer Ha MecTe B TeueHHe 1 MUH.
5. IloBropure nn. 2 u 3 HUCCIeIOBAHUI.
6. CpaBHUTE YHCJIO BIOXOB B CIOKOHHOM COCTOSAHHH W IOCJIEe
(pu3nUecKo Harpys3ku.
7. Ilouemy yBeJMUMBAETCA YHCJIO BIOXOB IIocyie (PU3UUYECKOH
Harpys3ku? CpaeJaiiTe BBIBOIBI.

Oxapaktepmsymnte MexaHu3Mbl perynaumm Abixa-
ObIxaTeflbHbIX OBUXEHUN. TesIbHbIN
B 4ém BbipaxaeTtcs aBTOMaTUA ObIxaTeflbHOro LeHTp.
ueHTpa? Kawens.
Kakve 3awutHble pednekcbl AblXxaTeflbHOW CUCTEMbI YuxaHue.
BaM M3BECTHbI WU B YEM OHU MPOABAAIOTCH? 3eBoTa.
Kakoe 3Ha4eHve A8 YenoBeka MMeeT oxpaHa OKpYy- HukoTtuH.

Xatolen cpeabl?
MoaroTosbTe coobuieHe O Bpede KYpeHWus.

Ilouemy mnocjie HECKOJbKHUX 3HEPruUYHbIX W TJIYyOOKUX
BIOXOB HaOJIO0JaeTcA ypexKeHUe ObIXaHUA, a MHOrJga u
.. ero moJHas OCTaHOBKa Ha HEKOTOpoe BpeMs?

“



§ 23. 3ABOJIEBAHMA OPrAHOB [1bIXAHMA,
MX NPOPUNAKTUKA. PEAHMMALIMA

OpI‘aHbI AbIXaTeJbHOU CHCTEMBI

1. Kakoe 3HayeHue wnmeeT 3nuTe- MOJABEPYKEeHLl MHOTMM HHGDEKI[HOH-
UK, NOKPbIBAOUMA BO3AYXO- HBIM 3a00JIeBAHHUAM, C KOTOPBIMH
HOCHble nyTu? XOpOUIO 3HAKOM JI000Il dYeJlOBeK.

2. Kakum obpasomM kpoBb peanusy- Cpenu HUX Da3IUUAOT 6030YWHO-ICA-
eT CBOK 3alNTHYIO CDyHKLU/"O? neJjlbHbleé U KaneJibHO-nvljlesvle HUH-

dexuuu. IlepBblie mepemarwTCA OpU
HeIoCpeJCTBEHHOM KOHTaKTe C 00JIb-
HBIM 4YeJIOBEKOM (IIpU KallJje, Yuxa-
HUYW WUJIN Pa3roBOpe), BTOPble — IIPU
KOHTAKTe C NIpeaMeTaM{, KOTOPBLIMU
noJb30oBaJicsa 6oabHONM. HamboJsiee pacnmpocTpaHeHbl BUPYCHbIe MHGMEKIIUU
(rpunm) ¥ OCTphble pecnupaTOpHbIE (AbIxaTesibHbIE) 3aboseBaHusa (OP3,
OPBMH, a Takike aHTWHAa, TYOEpPKYJE3 M OpoOHXMAJbHAA acTMa).

I'punn u OPBH (ocTpble pecnupaTopHble BUDYCHble MH(MEKIINU) Iie-
perapTcsa BO3AYVUIHO-KAIEJbHBIM NYTEM. ¥ OOJbBHOIO IIOJHUMAaeETCSA
TeMIiepaTypa, NOABJAIOTCA 03HOO, JIOMOTa B TeJje, 'OJIOBHAsA 00JIb, Ka-
nreJb U1 HacMOpK. Hepeako mocJse aTux 3abojieBaHUII, OCOOEHHO T'DHUII-
na, HAOJIOJAIOTCA CepPbE3HbIe OCJIOKHEHUS, CBA3aHHBIE C HaPYUIEHUEM
pa6oThl BHYTPEHHUX OPraHOB — JIETKUX, OPOHXOB, cepAlia W Ap.

Ty6epkyné3 dérkux BbI3bIBAET OaKTepus — na.Jaouka Koxa, Ha3BaH-
Had N0 MMEHM OIHCaBLIEro eé yUYeéHOro. ITOT BO30yauTeJIb 3aboJieBa-
HUS IIUPOKO PACIpPOCTPAHEH B NPHUPOJAE, HO OOBIYHO MMMYHHAs CHCTe-
Ma 3J0POBOroO YeJIOBEKA aKTHBHO MOJAABJISET ero pa3putue. OQHAKO IIPHU
HeOJIarONPUATHBIX YCJIOBUAX (CBIPOCTH, HEJIOCTATOYHOE NMUTaHUE, CHU-
JKeHHBI HMMMYHUTeT) 0OJIe3Hb MOJXKeT IepeiiTu B OCTpyio ¢opmy,
ONPUBOAAINYI0 K (QU3UUECKOMY pa3pyIIeHHUIO JErKux. K coskaseHuio, B
CBA3M C yXYJIIeHUEM 3KOJIOTUUYeCKOil OOCTaAaHOBKHU 3TO 3aboJieBaHUE BCE
yalle BCTpeYaeTcA Jaske y JIIOAei, BeAYIINX IIPABUJbHBLIA 00pa3 KU3HU.

PacnpocTpaHéHHBIM 3a00JieBaHUEM JIETKUX SBJISAETCA OpPOHXHMaJbHAA
acrtma. [Ipu atTom 3aGoJeBaHMU COKPAILIAIOTCA MBINIIlbI, BXOISAIIUE B
CTEeHKM ODOHXOB, M NPOUCXOJUT NPHUCTYI yAylIbA. [IppuynHa acTMbl —
ajjeprudyeckas peaKIUs Ha caMble, Ka3aJjoCch Obl, 6e300UIHbIE Bellle-
CTBa: OBITOBYIO IIbLJIb, IIIEPCTh JXWUBOTHBIX, NbLIbBIY DPACTeHWI U T. II.
s JUKBUAAIIUN MYUYUTEJHLHOTO W OIMACHOTO YAYUIbA NPUMEHSAIOT Iie-
JBII pAL JeKapcTB. HekoTopble U3 HUX BBOJAT B JIETKHE B BUIE a3po-
30JIei1, 1 OHU JIEeHMCTBYIOT HeNOCPeJICTBEHHO Ha OPOHXMU, pacIIupPASa UX.

OpraHbl OIbIXaHUSA HOJABEP)KEHBbI TaK)Ke OHKOJOTHYeCKHMM (PaKOBbBIM)
3aboseBaHus. Yalle BCero OHM BO3HUKAKOT Y XPOHHUYECKUX KYPHJIbIIU-
KOB.

3. Kak ocywiectsnserca perynaums
ObIXaHna?
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IIpodpnnakTura MHPEKUNOHHBIX 3a060J€BaHMHI OPraHOB AbIXaHUSA
3aKJII0UaeTCss B TOM, YTOObI OTPAHUYUTH KOHTAKTBHI C YK€ OOJIbHBIMH
JIOObMH WUJIN YMEHBUINTH CTEeIlleHb BO3AEMCTBUA Ha 3TH OpPraHbl Bpel-
HBIX NpUMeceii, COAep)KalUXCA B BO3AyXe: NbIJHN, BLIXJIONHBLIX ra3os,
BBIOPOCOB IIPOMBIINJIEHHBIX NPEeANPUATHHN, TabauHOro AgbIMa, TaK KakK
BCE 3TH NPpUMeCH, OTPHUIIATeJbHO BJIUAA Ha OpPraHbl AbIXaHUA, JeJjaloT
ux 0OoJiee BOCOPHUHUMUYHUBBHIMU K BO30OyAuTENAM HHGMEKIIUOHHBIX 3aboJie-
BaHUM.

Heo6x0AMMO TOCTOSHHO IIOBBIIIATH CONPOTHUBJISAEMOCTb OpPraHM3Ma
UHPEKIIUAM, CUCTEeMaTUYeCKH 3aKaJuBasg ero. 3akaJJuéarue TOJKHO
ObITh AJIUTEJIbHBIM M IIOCTEIIeHHbIM, TOJIBKO B 3TOM CJIydyae MOYKHO JO-
OUThCs JKeJsiaeMoro peayJbrara. CyllecTBYIOT pa3HOOOpa3Hble KOMIIJIEK-
Chbl 3aKaJUBaHUA: oOTUpaHUe, KyllaHWe, BO3AYUIHbIe BaAaHHBLI U T. 1.
IIpu nocTeneHHOM BO3pacCTaHUU CTelleHU BO3AEHCTBUS HA OPraHU3M 3a-
KaJIUBaWOIIUX (paKTOPOB NIPOUCXOIUT IOBBILNIEHHE YCTOHUYUBOCTU BCEX
CUCTEeM oOpraHmaMa K HeOJIarONPUATHBLIM KJIUMAaTHUYECKUM (aKTopaM:
X0J04y, chbipocT. QUueHb XOpOLINE pPe3yJibTaThl JAET crelnuaibHadA Gu3s-
KYJbTypPa, YKPEILIAIasa IbIXaTeJbHYI MYCKYJIATYPY W yJIyYlIalollas
BEHTUJISAINUIO JETKUX.

Ho ecau y»x kakoe-1mbo 3aboJjieBaHME OPraHOB AbIXaTeJbHOI CHUCTe-
MBI BO3HHUKJIO, TO €ro HeoO0XOJMMO JIeYUTb, NMPUUEM HaAUaTh JieUyeHUe
JKeJlaTeJIbHO C caMbIX DaHHUX cTanuii Heayra. [y paHHel AuUarHOCTH-
KU 3a00JIeBaHUM JIETKUX NPUMEHAIT ¢irooporpaduro — dororpadu-
poBaHUe HU300pa’KeHUA IPYyOHOM KJETKH, IIPOCBEYMBAEMON PEHTreHOBC-
KUM uaaydeHueMm. Darooporpadui HY)KHO OeJiaTh XOTsS Obl pa3 B OBa
roga. OTO IIO3BOJIIET BBIABUTH IIeJIbIM DAL OIacHEHMINMX 3a0oJieBaHUI
Ha PAHHUX CTaAUAX.

IlepBas momMolub IIpM OCTAaHOBKE IbIXa-

HMA. [Ipy oxkasaHUMU mNepBOI NOMOIIU IIO-
CTpPaJaBIINM OT 3JIEKTPOTPaBMbl, IPU OT-
pPaBJeHUU YyrapHbIM Tra3oM, YTOHYBUIUM
UJIU TIPpU JPYTUX HeCYaCTHBIX CJydadaX,
COMPOBOXKIAUIUXCA OCTAaHOBKOH [gbIXa-
HUSA, IPUMEHSIOT UCKYCCTBEHHOE IbIXaHMeE.
ITocTpagaBiiero KJjaayT Ha CHOUHY, OC-
BOOOXKIAIOT IIIEI0 W TIPyab OT AaBAllel
omexanl. I[lox cnuHy cliefyer IMOAJOMXKHUTH
KaKOH-TO MATKHWII CBEPTOK IJII TOTO, YTO-
OBl I'OJIOBa 3aIIPOKUHYJACh M BO3AYXOHOC-
Hble nyTu ocBoboaunuchk. Ilocsie artoro
cjlenyeT BAYyBaTb BO3AYX B DOT HJU HOC
nmocrpajaBlUIero 4epe3 HOCOBOM MNJATOK Puc.  45. WcckycTeHHoe
(puc. 45). HKenaTenbHo AesaTh OKOJIO 15 [bIXaHWe W HeNPSMOM Maccax
TaKUX BAYBAHUH B MHUHYTY. cepaua
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Hago cinenuts 3a TeM, 4TOObI mOCJIe KaKAOro0 HMCKYCCTBEHHOro BJO-
Xa rpyAgHas KJIeTKa IocTpajaBIIero onyckaJjacb. IIpomoJsKUTeJIbHOCTD
TAKOro BBIJOXA OOJIXKHA OBLITH 0OJIbIIle BAOXa IIPUOJU3UTEJ]bHO B [IBa
paasa.

Ecau cepaiie He 6b€TCA, TO HAAO COYEeTaTh MCKYCCTBEHHOE ObIXaHUe
C HenpambvlM maccaxcem cepoya: Iocje OJHOTO BAYBAHUS BO3AyXa B
JErKye Npou3BOLAT 4—5 OGBICTPHIX TOJYKOOOPA3HBIX HaJaBJIUBAHUI Ha
HIP)KHIOIO TPeTh I'PYAUHBI. I'PYJIHUHY CMeLlaloT Y B3POCJBIX HA 45 cM, a
y Omerei muaguiero Bo3dpacta — Ha 1,52 cm B purme 80—90 HamaBu-
BaHUA B MuHyTy. [locae 4—95 HamaB/JIMBaHUII BHOBbL CJIEAYeT BAYBaTb
BO3JYyX B POT HJHM HOC IIOCTPAaJaBIIIEro.

Mepbl IO OXKUBJIEHUIO MOYKHO CUUTATh YCIIEIIHBIMU, €CJIU y IOCTpa-
JaBLIero Cy3uJIUCh 3pauKM, MMOPo30BeJjia KOiXKa, MOABUJICA nyJbc. Oka-
3aHUe NepPBOIi MOMOILIN HeJb3s IIpeKpallaThb A0 TeX I0opP, ITI0OKa YeJOBEK
He CTaHEeT CaMOCTOSTEJIbHO [JbIIIaTh M He NPUIET B CO3HAHHE. 3aTeM
nocTpajaBlIero cjleAyeT OTIPAaBUTH B JieueOHOe yupexkJeHUe.

1 oxkas3aHUA IIOMOINM NPU OTPaBJEHWU yrapHbIM ra3oM IIOCTpa-
JaBIIEro cjeayeT ObICTPO BBIHECTH Ha CBEXXUHA BO3AYX, HAIIOUTH I'Ops-
yuM uyaeM. Eciu Ke yropeBIIUI IIOTepAJ CO3HAHHWE U €ro AblXxaHue
OCTaHOBHJIOCh, TO HEOOXOAWMO IIDUMEHUTh HCKYCCTBEHHOE IbIXaHUe.

Ecam nmpuxogutcsa oka3blBaTh IEePBYIO INIOMOIIL YTOHYBUIEMY, TO
mpeXkJe BCEro cjedyeT KaK MOYKHO ObICTDEe yAAJUTh BOAY U3 BO3AYXO-
HOCHBIX nyTe# W JErkux. s aToro cmacareisb, CTOS Ha OJHOM KoJle-
He, YKJaJAbIBaeT IocCTpajaBuiero cebe Ha 6eIpo TaK, UTOOBI ero roJioBa
U BepXHAA YacTh TYJIOBUIA CBUcCAJM BHHU3. [lajsee yTOHYBIIEMY OT-
KPBIBAIOT POT U, IOXJIONBLIBAA €ro IO CHHHe, YIAJAIT BOAY U3 AblXa-
TeJIbHBIX NOyTeli. 3aTeM NOCTpaJaBIIero KJaAyT Ha CIUHY, IIOIJIOMKUB
noJ CIUHY BaJUK M3 onexabl (puc. 46), ¥ HaUMHAKIOT OeJlaThb MCKYcC-

CTBEHHOE [blXaHWe [0 NOABJEHUSA

CaMOCTOSTEJbHOr0 AbIXaHUA WU

BO3BpallleHUsA co3HaHusaA. Ilocie

3TOTO YeJIOBeKa HAaJA0 HAIIOUTb Io-

psSYUM uaeM, YKyTaTb 4eM-HUOYOb

TENJIBIM ¥ OTHPABUTH B OOJBHUILY.

Peaunmanusa. CmepTh ueJioBeKa

HaCTyIlaeT Torja, Korjga OCTaHaBJIU-

BaeTcs cepAlle WJM IpeKpalllaeTcs

abixaHue. IIpuyMHBI 3TUX SABJIEHUH

MOT'YT OBITH CaAaMBbIMU Da3JIMUHBIMU:

TpaBMbl, 00JI€E3Hb, OTpaBJIEHUE

u 1. A. OZHAKO HECKOJbKO MUHYT

mocJie TOoro, Kak AbIXxaHue U pabora

Puc. 46. OkasaHue nepsov MomollM  Ceplla NpeKpPaTUJUCh, MO3r ellé
YTOHYBLUEMY YenoBeKy JKUBET U CMepTh ABJAETCA 0oOpaTH-
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moii. Takoe coCTOAHUE HA3bIBAIOT KJIMHHUYECKON cMepThblo. [[iuTesnb-
HOCTb KJIMHUUYECKOH CMepTH 3aBUCUT OT MHOTUX IIPDUYUH, HaAIlpUMep,
IIpY OXJaXXJeHUU opraHu3Ma OHa OoJiee mpopoJkuTesnbHa. OgHaAKO ec-
JU He NPUHATH CPOYHBIX Mep II0 peaHMMAallUH, TO €CTh OYKUBJIEHUIO
yeJOBEKa, TO COCTOSHHE KJUHUUYECKOH CMepTH uepe3 CUMTAHHble MU-
HYTHI NePexXOoJUT B HeoOpaTUMoOe COCTOSSIHHEe OUOJIOTMUYECKOH CMepTH,
onpeneisemMoe rubesibl0 MO3ra.

PeannmanuoHHbIe MEPONPUATHSA, IPOBOJUMbBIE B OOJIBHUUYHBIX YCJIO-
BUAX, CJIOXKHbI U MHOTOOODPa3Hbl, HO B OBITOBBIX YCJOBUAX MOXKHO IOJ-
Jep>KUBaTh MOCTPAJABIIEr0 B COCTOSHUU KJIUHUUYECKOH CMEPTU IIPU MO-
MOIIIM HCKYCCTBEHHOI'O AbIXaHUS U HeNpAMOIo Maccaka cepauna. I[Ipu
3 (PeKTUBHBIX MEPOIPUATUAX Yy IOCTPajaBIIero CTAHOBUTCH OLIyTH-
MBIM IIyJIBC B COHHBIX apTepPUAX, IPOUCXOIUT CYy)KeHUe 3pauyKoB U I10-
AABJIIeTCA peaKIUd Ha CBeT, KOXKa po3oBeeT. VMICKyCCTBEHHOe IblXxaHUe
U HenpsaAMOM Maccaxx cepjila cjeiyeT NPOU3BOAUTH N0 TeX IIOD, IIOKa
He BOCCTAHOBATCA COKpAallleHUdA cepAlla U JblxaHUe GOJIbBHOIO, WJIH OO0
ero nepejayd MeIWUIIMHCKUM DPaGOTHUKAM.

HacMmopk, KoTopblil npeacTaBJseT cO60i BoclajieHHe HOCOBBIX IIPO-
X0IOB, HOCUT Hay4YHOe HadBaHuWe puHum. CaM Mo cefe PUHUT He TaK
YK U OIaceH, HO OH MOJXKEeT JaBaTh OCJOKHEeHHUA. VI3 HOCOIJIOTKH BOC-
naJjieHue 10 eBCTaxXHEeBBIM TPyOaM MOXKET MONTH MO0 IIOJIOCTU CpeaHe-
ro yxa W BbI3BaTh €ro BOCHAJIeHWEe — OTHUT.

Eciu BocmaseHbl esanObl (uM@poOUgHBIe HEOHBIE KeJie3bl), TO paas-
BUBaeTcsa moH3usaum. OCTDPBHIA TOH3UJIJIIUT Ha3bIBAIOT aHZuHOil. Bo3-
MOKHBIX HNPUUYUH Y AHMMHBI MHOI'O, HO uallle BCEro aTo 3aboJieBaHUe
BbI3bIBAeTCA OAKTEPUAMU, OTHOCAILIMMUCA K KOKKaM: CTPEIITOKOKKAa-
MH, cTadpUJIOKOKKAMU, THeBMOKOKKaMu. Hajgo MOMHUTH, UTO aHrUHA
TaK)Ke CTpalllHA CBOMMHU OCJIOXKHEHUSAMU, HallpuMep, Ha CYCTaBbl U
cepiaue. BocnasieHue 3aJHell CTeHKH ropJjia Ha3bIBaIOT apuHaumom,
a ecJi¥ OHO 3aTparuBaeT I'0OJIOCOBBIE CBSA3KHU U T'0OJIOC AEJaeTCss XPUM-
JBIM, TO 3TO YyXKe JlapuHzum.

J0oBOJIBHO YacTO HaOJIIOZAIOTCA pa3pacTaHus JUMPOUIHOI TKaHU Yy
BBIXOJA M3 HOCOBOII MOJIOCTU B HOCOIJIOTKY. OTH AOOpPOKadYeCTBEHHBIE
paspacTaHus Ha3bIBAIOT adeHoudamu. Eciu amgeHOUIbl, pa3pacraschb,
3aTPYAHAIT IIPOXOJ BO3AyXa U3 HOCOBOM IOJIOCTH, TO UYEJOBEK BbI-
HYXKJIeH IBIIATh uepe3 POT, Y Hero MeHseTcsA roJioc. B Takux cJuayua-
AX aJeHOUAbl IMPUXOAUTCS yIaJISATh.

Haubosee uacTo BcTpeuamwleeca 3aboJjieBaHUE JETKUX — OpPOH-
xum. IIlpu OPOHXUTE CIMU3UCTAsA BO3AYXOHOCHBLIX IIyTeil BOCIAaJIAEeTCH



3abonesaHuns opraHoB AbiXaHWs, UX NPOPUNAKTMKAE. PeaHumaums

u HabOyxaeT. IIpocBeT ODOHXOB Cy)KaeTCs, M AbIIIaTh CTAHOBUTCA THA-
'keJsio. HakomnjeHue CJIu3uW NPUBOAUT K HENPECTAHHOMY JKeJJaHUIO OT-
Kamiaatrbesa, OCHOBHAs IPHUUYMHA OCTPOro OPOHXUTA — BUPYChl U MUK-
poObl. A BOT IPU XPOHUYECKOM ODOHXHUTE MOT'YT HaOJI0JaThCA HeoO-
paTuMble mopakeHusA OpoHXOB. IIpuumHaA XPOHHUUYECKOro OPOHXHUTA
KpoeTcsa B IJINTEJbHOM BO3AEMCTBHUM Ha OPOHXU BPEIHBLIX NpHUMecCer
BO3AyXa: TabayHOIo AbIMa, IIPOU3BOJAHBLIX 3arps3HEHUI, BBIXJOMHBIX
ra3oB. Oco6o omacHo KypeHue. Benab cmoJia, obpasymroliascsa IIpu Cro-
paHuu Tabaka u Oymaru, He MOXKeT BBIBOAUTBLCA U3 JIETKUX U B Te-
yeHHe MHOTIUX JIeT oCeJaeT Ha CTeHKaX BO3JYXOHOCHBIX IIyTeH, OYK-
BaJIbHO yOMBasA KJETKHU CJIU3UCTON 000/I04KHu. KEciaum BocmaJuTe bHBIN
NpollecC pacIpoCTpaHseTCss Ha JEroyHyH TKaHb, TO pa3BUBaeTCd
nHesMoHUS, Ha3blBaeMasd B NPOCTOPEUYHH BocmnajieHueM Jierkux. Ceii-
yac BoOCIaJIeHHEe JIETKUX YCIEIIHO JieuaT, TOJbKO HeJb3s 3allyCKaThb
3TO 3aboJieBaHUE.

Hamnre apixaHue NPOUCXOAUT JEerKo M CBOOOAHO OJaromaps TOMY,
YTO JUCTKU NPUCTEHHOH U JIETOYHOI IJIEBPbI CBOOOJHO CKOJB3AT APYT
o APyry. 9TO CKOJIb)XKeHue o0eClledyrMBaeTCs HAJHUUYHEM B IIJIEBPaJb-
HOH IOJIOCTH CHeIlNaJbHON "KUAKOCTU. IIpu BocmajJieHWUHM IJIEBPHI Tpe-
HUe IpU AbIXaTeJbHBIX ABUXKEHUSAX PEe3KO BO3pacTaeT, AbIXaHHUE 3a-
TPYJAHAETCA U CTAHOBUTCA 0OOJIE3HEHHBIM. JTO 3a0o0JieBaHUE, TaKxKe
BbI3bIBaeMoe 0aKTEepUSAMU, Ha3blBaeTCA NJAEEPUMOM.

Kak BaM y>xe M3BECTHO, [JIA OCYILIECTBJIEHHUSA HOPMAJIbHOH JKU3HE-
IesATeJbHOCTH UeJIOBEeKY HeoOXOAMMO HaJUuuhe B BO3AYXE ONpeaesIEH-
HOTO KOJHYeCTBa OTPHUIIATEJbHBIX HOHOB KHCJIOpoJAa. KommnbloTephl,
TeJIeBU30Phl U APYrue IPUOOPHI C BLICOKMM YPOBHEM H3JIYYEHUA IIPHU-
TATMBAlOT K cebe oTpUllaTesibHbIe HMOHBI KHCJOPOJAa U YHUUYTOXKAIOT
ux. Yepe3d HeOOJBIION IIPOMEXYTOK BPeMeHH pPadoThl 3TUX IPUOGOPOB
B NMOMeEILeHUU BO3JYX CTAHOBUTCS THAXKEJIBIM U 0€3)KU3HEHHBIM. JTO,
HEeCOMHEHHO, CKa3blBaeTCs Ha TPYJAOCIOCOOHOCTH U 3J0POBbE JIOAEH.
IIpu aToM y uUesioBeKa yBEJHNUYHBAETCSA BEPOSATHOCTL 3a00JIeBaHUII cep-
JIEe4YHO-COCYAUCTOM CHUCTEMBI, OPraHOB AbIXaHUSA U LEHTPAJIbHON HEpB-
HOIl cucteMbl. /(1A yMeHbIIEHUS MOCJeACTBUII TAKHUX HEraTUBHBIX
¢haKTOPOB MMMYHHOM CHCTeMe 4YeJlOBeKa NPUXOAUTCA paboTaTh Ha
TMOJIHYK0 MOLIHOCTb, UTO AOCTATOYHO OBICTPO IPUBOAUT K H3HAIINBA-
HUIO OpraHu3Ma U ero NIpeXJeBPEeMEHHOMY CTapeHUIO.

BapixaHue jKe OTpHUIlaTEeJbHBIX HOHOB, HaOoOOPOT, mpeobGpajrkaer
BeChb OpPraHu3M. BimnsHHe OTpUIATEJbHO 3apA’KEeHHBIX MOHOB BO3JyXa
Ha OpraHu3M dYeJsioBeKa BIIEPBbIE HAuaJ M3ydyaTb DPYCCKUHN YUEHBIHI
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Anexkcanap JleonnmoBuu YmikeBckuii B 20-x IT. NOPOLIJOTO BeKa.
ITocae TulaTeIbHOIO HCCJIEAOBAHUS OH IPUINEJ K BBIBOAY, UTO IJIA
HOPMAaJIbHOI'O CYIIeCTBOBAHUS >XUBBIX OPraHU3MOB YacCThb MOJEKYJ
BABIXaeMOro KHCJIOPOJA OOJKHA MMETh OTPHUIIATEJbHBIA 3JEeKTpuuec-
kuit 3apan. A. JI. UuoxkeBCKUI BHepBble YCTAHOBUJI BO3JEHCTBUE IIO-
JIOKUTEJIbHBIX W OTPUIATEJbHBIX HMOHOB BO3AyXa Ha (YHKIIMOHAJb-
HOe COCTOfHNEe HEPBHOM, CepAeuHO-COCYAMCTOH, SHIOKPUHHOI CHC-
TeM, Ha KPOBETBODHBIE OpraHbl, Ha MOP(MOJOTrui0, QU3UKY U XHUMUIO
KPOBH.

B 1931 r. A. JI. YnKeBCKUI CKOHCTPYUPOBAJ TeHepaTop OTpHUIla-
TeJIbHBIX MOHOB BO3AyXa. IIpUHIIMO ero AeifCTBUS OCHOBAH Ha 3JIEKT-
pUUYeCKOM pas3pfAle, BO3HHKAWIIEM MEXAYy 3JIEKTPOAAMH C OOJIbIIOKI
pas3Hulleifi pa3sMepoB: OLWH J3JIEKTPOJI MMeeT MAJblii paguyC KPUBU3-
HBI (MIoOJIKa, OCTpHEe), a BTOPOH — pagzuyc KpUBU3HBI (II0-
TOJIOK, CTeHbl, moJ). IlepBble MOHU3ATOPhl BO3AYyXa HAIIOMHUHAJU
JIIOCTPBI, TAK KaK IMOJABEIINBAJUCh K HOTOJKY. Temepp «aiocTpa Yu-
’KEeBCKOro» — BTOpPOe Ha3BaHHE BCEX HMOHU3AaTOPOB BO3AyXa, B KOTO-
PBIX HCIOJIb3yeTCA NPUHIIUN, NPEAJOXKEeHHBIN YUEHBIM.

Kakue nHbekunoHHble 3abonesaHns opraHos Tpunn.

LbIXaHWA BaM M3BECTHbI? KakoBbl WX OPBU.
CMMNTOMbI U NyTK Nepenayun? Tyb6epkynés.
Kakue Mepbl npodunakTuku (rurveHsl) Heobxoammo BpoHxuanbHas
cobnopate Ana npefynpexaeHns pPacnpocTpaHeHWs acrma.
NHMeKUMOHHbIX 3aboneBaHun? Dnrooporpagpus.
OnuwwnTte obuine NpUEMbl OKa3aHWs NepBon NMOMO- KnuHunyeckas
WM NpY OCTAHOBKE [AbIXaHUA. cMepThb.

KakoBbl MPUEMBI OKa3aHna Nepeon NOMOLLM YenoBe- PeaHumauus.
Ky Npv OTpaBfeHUM yrapHbIM razom? yTOHyBLIEMY? UckycctBeHHoe
41O Takoe peaHUMauMa U B H4EM 3aKI0HAKOTCA eé ocC- AbiIXaHue.

HOBHbIE MPUEMBI?

ITouemy Ba’>XHO M OUYEHb I[EHUTCA MCIIOJb30BaHUE B
KU3HU 4YeJioBeKa (oge)xkaa, oO0yBb, CTPOUTEJIbHBIE OT-
MaTepHuaJibl U T.II.) HATYpaJbHBIX MaTepHa-
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JIbIxaHe — COBOKYITHOCTh NIPOIIECCOB, YYaCTBYIOIIUX B obOecreue-
HUM OpraHM3Ma KHCJIODOJAOM U BbIJEeJEeHUUW YIJIeKHCJIOro rasa. BhI-
IeJIAIOT TPHU 3Talla IbIXaHWs: BHeNIHee (JEroOuHOeE) AbIXaHWe, TPaHC-
NOPTUPOBKA ra3oB KDPOBBHIO U TKAHEBOE IbIXaHUE.

B cTpoeHuu opraHoB ObIXaHUS Pa3jNYalOT BEPXHUE U HUXKHUE
ObIXaTeJIbHble TyTU. BepXHUe AbIXaTeJibHbIe IYyTH MIPEACTABJIEHbI HO-
COBOM IOJIOCTBIO, I'JIOTKOW U T'OPTaHbIO, OT KOTOPOM HAUYUHAIOTCHA
HU)KHUE OblXaTeJIbHble NYyTH, 3aKaHUYMWBAIOIIWECHA JIETOYHBIMH INIY-
3bIpbKaMU, WJIM ajJbBeosaMUu. Kakmas aJsibBeoJia oOImJeTeHa TI'yCTOM
CeThI0 KaNmWJIJIIAPOB MaJIOTO Kpyra KpoBooOpallleHus. Hepe3 CTEeHKH
aJIbBEOJI M KaNMJIJAPOB NPOUCXOIUT ra3oo00MeH MeXAy BO3AYXOM U
KPOBBIO.

JlpIxaTeabHble OBUXKEHHUS 00eCneuyuBaIOT BAOXW U BBIJOXHU, TO
€CTh NIOoIepeMeHHOe yBeJIMUEeHHE U YMeHbIIeHHe 00bEéMa JIETKUX.

HepBHasa peryJsasanusa gblXxaHUA OCYIIECTBJIAETCA OJiarogapsa Ablxa-
TeJIbHOMY LeHTPy. YesoBeK cnocob0eH NpPOM3BOJLHO 3aJep)KUBaTh,
ypexkaThb MJHM ydYalllaTh ObIXaHWe, MEHAThb ero rayouHy. Kpome Tto-
ro, Ha aKTHUBHOCTb [ObIXATEJIbHOTO IIeHTpa BJIHSET ILeJIblii DAL Be-
LIECTB, AEHCTBYIOUINX I'yMOPAaJIbHO.

Oxkpyokaloluii 4yeJIoBeKa BO3AYX AOJIKeH OBbITh YHCThIM. IIpodu-
JaKTHUKa 3a00JeBaHUII OPraHOB ObIXaHUA 3aKJIOUYaeTCsaA B OrpaHUYe-
HUH KOHTAKTOB C YK€ OOJIbHBIMHU JIOAbMH HUJIK YMEHBIIEHUHN CTele-
HU BO3JEMCTBUA HA 3TH OpraHbl BPeAHBIX IIpUMeceii, cogeprKallluX-
ca B Bo3ayxe. Ecam 3aboJsieBaHME OPraHOB [ObIXaTEJIbHOM CHUCTEMBbI
BO3HUKJIO, TO €ro HeoOXOAMMO JIeUUTb HAuWHasA C CaMbIX DaHHUX
CTaguii.

Heo6x0agMM0O IIOCTOAHHO HOBBIIIATH COINPOTHUBJISAEMOCTbH OPraHU3-
Ma MHPEeKIUuAM, CHCTeMaTUUYeCKH 3aKaJuBas ero.

IIpn okasaHuWM mEepPBOM MOMOIINU MMOCTPAaJaBUIMM OT 3JIEKTDPOTPAaB-
MBI, IIPDU OTPAaBJIEHUU yrapHBIM ra3oM, YTOHYBIIUM HJIU IIPDU APYTUX
HEeCYaCTHBIX CJIyyadX, CONPOBOXKJIAIOIINXCA OCTAHOBKOM JbIXaHUA,
NPUMEHAIT UCKYCCTBEHHOE IbIXaHUe.



MuTaHrWe — oaHa M3 COCTaBNSAIO-
wmx obmeHa Bewects. OHO npea-
cTaBnaetr cobon COBOKYMHOCTb
nNpoueccos, BKIOYaOWMX MNOC-
TynneHwe, nepesapuBaHuWe, BCa-
CblBaHME U YCBOEHWE OpraHu3-
MOM BeLecTB, HeOOXOANMbIX ANs
noanepXaHma ero HOpManbHOMU
XU3HEeOeATeNnbHOCTU.

Bbl Y3HAETE

— 0 3HaYeHUM NUTAHUA U NULLEBAPEHUS,

— 0 COCTaBe MWW YeNoBEKa U pofu NuTa-
TeNbHbIX BELLECTB;

— O CTPOEeHUU OpraHoB NULLEBAPEHUA U OCO-
BeHHOCTAX X paboTsl;

— 0 (epMeHTax, ux obpasoBaHuun 1 ponu B
nuLieBapeHnm;

— 06 uccneposaHuax W. M. Maenosa B 06-
nacTy NuLLeBapeHus;

— O perynauuu npoueccoB NuLLeBapeHus;
— O NPaBUNBLHOM MUTaHUK U NPODUNAKTUKE
NULLEBLIX OTPaBNEHWUM;

— Kak OKa3aTb MepByio MOMOLLb NPU nuLe-
BbIX OTpaBNeHMAX.

Bbl HAYYMUTECD

— uccneposath fencteue depMeHToB Ha
KOMMOHEeHTbI MUK,

— pacnosHaBaTb Ha HarnagHbIX Nocobuax
OpraHbl NULEeBapUTeNbHOM CUCTEMBI.

rJABA O



§ 24. NMATAHME N Ero 3HAYEHME. OPrAHbI
NMALWEBAPEHUA U UX ®YHKLIMM

Yes0oBeKy IJis HOPMAJbHOTO POCTA,
Pa3BUTHUA U KU3HEJeATeJIbHOCTH He-

1. Hem ornunuaetca nutanne xu- 006X0UMO MOCTOAHHOE MOCTYILJIeHue
BOTHbIX OT MUTAHWS PaCTEHUI? B €ro OpraHM3M OCHOBHBIX ITHTa-

2. KaKkoBbl 0CODEHHOCTN  XMMUYeC- TeJBHBIX BelllecTB: 0EJIKOB, >XHPOB,
KOro COCTaBa KMIeTKN YefioBeKa? yrJ1eBoJOB, BUTAMHUHOB, MHUHeDPaJb-

3. Kakve opraHbl BXOAAT B COCTaB HBIX CoJeil 1 BoAbl. Bce aTH Belle-
NULLEBAPUTENBHON CUCTEMBI Y CTBa BXOJAT B COCTaB pa3HooOpas-
MO3BOHOYHbBIX XWNBOTHbBIX? HBIX IIPOAYKTOB IIMTaHUA.

COBOKYIHOCTb IPOIIECCOB ITOCTYII-

JeHus, nepeBapuBaHUsdA, BcachIBa-

HUSA U YCBOEHUSA OPraHU3MOM IIHUTa-

TeJIbHBIX BeIlleCTB, HEOOXOJUMBbIX IJIS HOPMAJbHOM *KU3HeJeATeJbHOC-

TH OpraHm3ma, Ha3blBalOT NMUTaHMeM. [luTaHue, B CBOIO OuYepenb,
ABJIAETCA 4YaCThI0 OOMeHa BeIeCTB.

CocraB muumu. YesoBeK — BcesgHOE CYIIECTBO M NUTAeTCHA IIHIIEH
KaK JKMBOTHOTO, TAK U PACTUTEJIbHOT'O ITPOUCXOXKIEHUA.

Benxku — Baj)KHasA yacTh IIUTAaHUA 4YeJOBeKa. BeJiku Hamiero opra-
HHU3Ma UMeEIOT TOT K€ COCTaB, UTO W OeJIKM INUINM, MPUUYEM >KHUBOTHBIE
0eJIKM OJIMKe IO COCTaBYy K 0OeJIKaM uYeJIOBeKa, 4yeM pacTurejbHble. Hc-
TOYHUKHU OejiKa B MUILe — MACO, pbl0a, MOJIOKO M MOJIOYHbIE NPOAYK-
Thl, 0000OBble U 3€PHOBblE KYJbTYpPhl, opexu. OBomM U (PPYKTHI obecrie-
YUBAIOT OPraHu3M 0OeJIKOM B 3HAUUTEJIbHO MeHbIIel CTeNeHWH.

/Rupbl mocTynamT B OPraHM3M UeJIOBEKA KAaK C JKHMBOTHOM IHILEH
(MsC0), TaK U C PACTUTEJIbHOM (IOJACOJHEYHOE MacJio). ITHU BelllecTBa,
HapAay ¢ O0eJIKaMH, SBJSAITCSA OCHOBHBIM CTDPOUTEJIBHBIM MAaTepPHAJIOM
KJeTOK. KpoMe TOro, "KHDPHBI CJIyKaT Ba’XHbBIM Pe3ePBHLIM HCTOYHHUKOM
9HEPruu AJIA OCHOBHBIX ITPOIIECCOB YKU3HEAESATEJbHOCTHU 4YeJIOBEKA.

Yeneeodvt, nnu caxapa, 4eJOBEK dYallle MOJIYyYaeT C PACTUTEJIbHbBIMU
npoaykramu. IIpocThie caxapa, Takue, KaK TIJIOKo3a U (PYKTO3a, a
TaKyKe CJIOXKHBbIe yrJjeBoAbl (KpaxMaJ u Ap.) B OOJIBIINX KOJHUYEeCTBaxX
comeprkarcAd BO (ppyKTax M OBOLIaX. YTIJIEBOAbl — OCHOBHOI HCTOYHHK
9HEePruu B OpraHuU3Me 4YeJsIOBeKa.

BumamuHnbl comepaTcsi KaK B PACTHUTEJbHOH, TaK U B KUBOTHOH
nuige. OTH BellecTBAa HEOOXOAUMbI UEJIOBEKY IJIS OCYIIEeCTBJIEHUA HOP-
MaJIbHOTO OOMeHa BeleCTB U APYTrUX NPOIECCOB YKU3HEIEeATeJbHOCTH,
HO B OYEHb MAaJIbIX KOJIMYECTBaX.

MumnepanvbHble coau — 3TO HEOOXOAUMBbIE KOMIIOHEHTHI 340DPOBOIi
KU3HU uyesoBeKa. OHM aKTHUBHO y4YacCTBYIOT He TOJIBKO B mpoliecce 00-
MeHa BellleCTB, HO U B JJIEKTPOXMMHUUECKHX IIpOIleccax HEePBHOH CHC-
TeMbl U MBIIIIEUYHON TKaHU. Takoke OHM HeOOXOAUMBLI NpPU (GOPMUPOBA-
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HUU TaAKUX CTPYKTYpP, KaK CKeJeT U 3yObl. HesioBeK NoJiyyaeT MUHe-
pPaJbHBIE COJIM C CAMBIMM Pa3JIMUYHBIMHM IIPOAYKTaMHu (Kamycra, KapTo-
¢esb, MOJIOYHBIEe NIPOAYKTHI U Ap.). OTU BellleCTBa, KAK U BUTAMUHBHI,
yCcBauBalOTCA B OpraHu3Me yejiOBeKa B HEU3MEHEHHOM BUIe.

Boda cocraBJisieT OKOJIO 2/3 YyeJIOBEYECKOI'0 OpraHM3Ma U SIBJISAETCH
rJIaBHBIM KOMIOHEHTOM KakAoW KJeTKH. OHa mocTymaeT B OpraHU3M
YyeJIOBEKA M C IIUTLEM, M ¢ nuileil. Hanpumep, B MAKOTH apby3a co-
gepxxurca g0 98% BoIbI.

IInmeBapenne — Impollecc, B X0Je KOTOPOTO IOTJIOLIEHHAA IMHUIIa Ie-
peBoguTcA B (opMy, NPUTOAHYIO AJA HCIOJb30BAHUSA OPraHU3MOM.
B peayibraTe (hu3MUECKHUX NPOILECCOB U PA3HOOODPA3HBIX XHUMHUUECKHX
pPeaknuii, MpoTeKamINX o4 AeHCTBHUEM MNUIlleBaPUTEJIbHBIX COKOB, ITH-
TaTeJIbHbIE BeIleCTBa, TO €CTb YIJIEBOAbI, OEJKHU U YKHUDbI, U3MEHAITCSA
TaKUM 00pa3oM, UTO OPraHM3M MOYKET HUX BCaChIBaThb M HCIIOJIB30BATh
B OoOMeHe BelllecTB. [IuleBapeHue IIPOUCXOAUT B IIPOIlEcce IlepeMelle-
HUS THUIIW [0 OpraHaM, COCTABJIAIOIIUM ITHIIEeBAPUTEJbHBIA TPaKT.

Oprassl nuuieBapeHusa M ux (pyHKIuMH. B cocTaB cucreMbl OpraHoB
OullleBapeHUusA BXOOAT IUIIeBAPUTEJIbHBIN KaHaJ (TPaKT) U HHUIIeBapu-
TeJIbHbIE »KeJie3bl (puc. 47).

Y ueJsioBeKa mMUIIEBAPUTEJbHBIM KaHaJ uMeeT IJIUHY 8—10 M u co-
CTOUT H3 CJIeAVIOIIUX OTHEJOB: POTOBas IIOJIOCTb, I'JIOTKA, NHUILIEBOI,
JKeJIyIOK, TOHKHI KHUIIEeuYHUK,

TOJICTBI KHWIIEYHUK.

CTeHKa OUILleBAPUTEJILHOTO
KaHaJa COCTOUT U3 TPEX CJIO-
€B: HapPY>KHOI'O (COeJUHUTEJIb-

Has TKaHb), cpegHero (MbI-
nieyHasi TKaHb) U BHYTPEHHEe-
ro (smuresinajibHasg TKAaHBb).

MpEIIeyHbBIl CJIOI IIOJIOC-
TH pTa, IJOTKM W BepxHeH
TpeTH NOHILIEBOJA COCTOUT U3
IOIIEPEYHO-II0JI0CATHIX MBbIIIII,
a MBIIIEYHBIH CJIOM HUMXKeJe-
JKalllUX OTHEeJOB IIpeJ-CTaB-
JeH TJaIKHMHW MBIOIIIaMU.
BayTpeHHsas o6oJjiouka KaHa-
Ja COLEep)XUT MHOTOUUCJIEeH-
HBbIE JKeJjie3bl, BbIipabaThIBalo-
e nuwesapumeJvHbvle Qep-
menmyt 1 causdb. IluineBapu-
TeJIbHbIe (hepPMEeHThI Oobecrevu-
BalOT XMMUUYECKOe pacllemnJe-

HUe NUIIN. .
m Puc. 47. OpraHbl NUweBapuUTeNbHON CUCTEMBI
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MMutaHWe u ero 3Ha4eHune. OpraHbl NULLEBAPEHNA N UX HYHKLMM

MUIIEeBAPUTEJILHOIO KaHaJla HAaXOAATCS KPYIHBbIE NMHUIIEeBa-
PHUTEJbHBIE ’KeJie3bl: TPU Iapbl CJAIOHHbLX HCEAE3, NeueHb U Nnooxceny-
JouHas xHene3a. IIo mpoToKaM 3THUX KeJIE3 BbILEJsIeMble UMH CEKDeThl
IIOCTYNAIOT B IIOJIOCTh NMHUIIEBAPUTEJIBHOI'O KaHAaJa.

OCHOBHBIMU (QYHKIUSAMHM OPraHOB NUILEBADEHUSA SABJISAIOTCA:

— MexaHH4YecKasd M XMUMUUeCcKas nepepaboTKa ITHIIH;

— BcachbIBaHHE IUTATEJbHBIX BELIECTB BO BHYTPEHHIOIO Cpely opra-
HU3Ma;

— BbIBeJeHNE K3 OPraHu3Ma HelepeBapeHHBIX M HEBCOCABIINXCH
OCTaTKOB ITHIIH.

Beaku BBIIOJHAIOT B OpPraHuU3Me ueJlOBeKa pAIL BaXHEHIINUX
GQYHKIOUH.

CmpyxkmypHo-cmpoumeavhas GyYHKYUs — OGEJTKU BXOJAT B COCTAB
BCeX OHOJIOTMYECKUX MeMOpaH, 0eJIKOB OueHb MHOIO B BellleCTBe CO-
eIUHUTEJbHBIX TKaHel. ATy (GYHKIHNIO elllé Ha3bIBAIOT IIJIACTHUYECKOIA.

DepmenmamuerHas YHKYus — OEJKHU MOT'YT OBITH IIEPEHOCUYHKA-
MU Ba)XKHeHINUX OJSA "KHU3HeJeATeJbHOCTHU BellecTB. Hanpumep, 6eJIOK
reMOIJIOOMH SIBJISIETCA IIEPEeHOCUYHMKOM KHCJOopoJa.

Cokpamumeavhasa YHKYUA — TPAKTUUYECKHU BCe JKUBHIE BEIECT-
Ba, U YeJIOBEK B TOM 4YHCJe, ABUTAIOTCA OJiarogaps B3aUMOAEHCTBUIO
OBYX BHUIOB 0€JIKOB — aKTHHA U MHO3UWHA, KOTOPBIE MHOJYYUJHU HAa-
3BaHHE COKPATHUTEJbHBIX.

Sawumnas GYHKYUA — aHTHUTeJa, U30aBJISAIOINe OPIraHU3M UeJIo-
BEKa OT Yy)XePOAHBIX WHMEKIIMOHHBIX areHTOB, TOKCHUHOB, SABJIAITCS
6eJxKamu.

PezynamopHaa ¢yHkyus — MHOTUe BellleCTBa, PeryJHpyloliue
NMpaKTUUYEeCKU BCe NPOIlecChl B OpraHu3Me, ABJIAIOTCA OeJIKaMU.

Cuznanbhaa pyHKyus — JIO0bIe PEleNnTopPhl, Yepe3 KOTOphIe UeJsIo-
BEK O0O0lllaeTcsd C OKDPYJKaIOIIUM MHDPOM, ABJAIOTCA OesKaMu. Taxkum
obpa3oM, 4yeJIOBEK BUIUT, CJBIIIUT, OLIyllaeT NPUKOCHOBEHUE U T. I.
yepe3 NMOCPEICTBO OEJKOBBIX MOJIEKYJI.

MoJsekyJApHbIA COCTAB MUTATEJbHbIX BelleCTB. MOJIeKYJbl GEJIKOB
NpeJCTaBJISAIT COOOIl IIeMOUYKH, 3BeHbAMU KOTOPBIX SABJIAITCA AMUHO-
Kucaomsi. B OgHY TaKyIO LIENIOYKY MOYKET BXOAUTH OT €AWHUIBI I0
THICAYM AMHUHOKHUCJIOT. B 'KMBBIX OpraHu3Max, B TOM YHCJE U YeJso-
BEKa, NPU CHHTe3e 0eJIKOB B OOJIBIIMHCTBE cJIyuaeB ucmnoJib3dyercsa 20
CTaHZAPTHBIX aMUHOKMCJIOT. Bcé pa3dHooOpa3ue COOCTBEHHBIX OEJIKOB
YyeJIOBEeKa OIpedesseTcA HacJeACTBEeHHO-3alIpOrpaMMUPOBAHHBIM cOUe-
TaHUEM aMHHOKHCJIOT (reHeTHUYeCKUM Kogom). HMHbopmanua 06 ux
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CHHTe3e XPaHUTCA B sApaX KJETOK. AMHUHOKHCJIOTHI, BXOAAILINE B
cocTaB 0eJIKOB Halller0 OpPraHuU3Ma, IoApa3felisloT Ha 3aMeHUMble U
He3aMeHHUMble. 3aMeHUMble AMUHOKHUCJIOTBI MOTYT CHHTE3UPOBATHCA B
HaIlleM OpraHu3Me U3 IPYTMX aMHUHOKHUCJOT, ITOCTYHAIOLIUX C ITHUIIeH.
OnHako 12 u3 HeOOXOAUMBLIX HAM aMHHOKHCJIOT He MOT'YT CHUHTE3UPO-
BaTbCs B OpPraHu3dMe uYesjiOBeKa U 00sA3aTeJIbHO OOJI)KHBI NPUCYTCTBO-
BaTh B 0e€JIKAX NOHIIHU. ITH aMHHOKHUCJIOTHI HA3bIBAIOT He3aMeHUMbl-
mu. IluieBble OeJIKU, cogepJrKalllie Bce HeoOXOJIUMbIe UeJIOBEKY aMU-
HOKMCJIOTBI, Ha3bIBAIOT NOJLHOYEHHbIMU. ITO INIaBHBIM 00pa3oM OeJIKU
"KUBOTHOI'O IIPOMCXOXKIAeHus. IluineBblie OeJKU, He coAeprKkalllue Ka-
KHUX-JTN00 He3aMeHUMbIX aAMHUHOKHUCJIOT, Ha3bIBAIOT HENOJHOUECHHbIMU.
K HuM oTHOCATCS, HAIPUMEDP, OEJIKK PACTUTEJHHOTO NPOUCXOXKIEHUS.

YrjeBoabl BBLIMOJHAKT B OPraHU3Me adHepzemuyeckyio (CIy»KaT oc-
HOBHBIM HCTOYHHMKOM OJHEPruu JJId OpraHudma) U CmpyxKkmypHyio
(BxomAT B cocTaB O0OOJIOUEK KJIETOK, MOJIEKYJ HYKJEHWHOBBIX KHUCJIOT
U OPYTUX COeOUHEHUH) QyHKUUU.

Cpenu yrJjieBOAOB, IOJIyYAaeMbIX YEJOBEKOM C ITHUIIel, pa3JIMdaroT:
Mmorocaxapudsl (TJIHOK03a, GpyKTo3a), ducaxapudsl (caxaposa) U no-
aucaxapudsvl (kpaxmaJg, riaukoreH). Ilosucaxapuabl coCTOAT U3 00JIb-
HIOTO KOJIMYecTBa MOHocaxapugoB. OHM He DPAcCTBOPAIOTCA B BOJe U
HecJIaJKHe Ha BKYC.

YTO Takoe NuTaHWe 1 KakoBa ero pofb B MutaHue. 0
obmeHe BelecTs? lurarenbHble
OxapakTrepun3ynTe OCHOBHble NUTaTeNbHbIE BELLECTBa, BewjecTBa.

WX UCTOYHUKW W 3HA4YeHWe A8 OpraHm3Ma 4enoseka. MuwesBapeHue.
Y10 Takoe nuLieBapeHne M KakoBO 3Ha4YeHwe 3Toro Muwesapurens-
npouecca ANd NUTaHWA Yenoseka? HbIA KaHarl.

KakoB COCTaB NULLEBapUTENIbHOW CUCTEMbI HYenoBeka? MuweBapurtens-
KakoBbl 0COBEHHOCTN CTPOEHUS MNULLEBAPUTENBHOMO Hble )ere3bl.
KaHana v ero pofib B paboTte CUCTEMbI OpPraHoB Nu-

LieBapeHua?

KakoBO 3HayeHwWe nuuieBapuTeNlbHbIX Xenes?

. IToueMy KJIETKM OpraHm3Ma deJIOBEKa He MOT'YT ycCBa-
UBaThb OEJNIKH, >KUDPBI U YIJEeBOIbI, COAepKallliecd B
nuiie?



NMUAWEBAPEHME B POTOBOM MNOJIOCTM.
rnaoTKA U NMWEBOA

1. Kakune Tvnbl 3y6oB pasnuyaiot y
MIEKOMUTAIOWMNX XWUBOTHBIX W
KaKOBbl UX DYHKUMN?

2. YeMm 3yObl MeKonuTaloWmMx OT-
nuyaloTca o1 3ybos Apyrux no-
3BOHOYHbIX XWBOTHbIX?

3. Kakve npoueccbl Nponcxoaat B
xo4e nueBapeHns?

PoroBas mosocTs — HayaJbHBIN OT-
IeJl TMHUIIEeBapUTENbHOM CHUCTEMBI, B
KOTOpBI momazaer nwulna. OHa
orpaHUYeHa CBepxy Hé6om, c 6O-

KOB — Wexamu, CHU3y — ueqwcm-
HO-N003A3bLUHOU MblULUell, a cIepe-
In — z2ybamu. B Hell pacmoJioxeHbl

opraHbl: 3y6evr u a3vtk (puc. 48). B
POTOBYIO TIIOJIOCTh OTKPBIBAIOTCH
IOPOTOKK TPEX Iap KPYIHBIX U MHO-
JKECTBA MEJKHUX CAIOHHbIX HeNE3
PE), sBoipaGaTeiBaromuX 0COGBIMH

CeKpeT — CJoHY. PaccMOTpPUM OCOGEHHOCTHU CTDOEHUs Ha3BaHHBIX Op-
raHoB ¥ MX BKJaJ B IPOIlECCHI MEXaHUYECKONM M XWMHUUeCKOi o6paboT-

KH IINIIU B XOJ4e ITHMIIIeBapeHHd.

T'y6e1 mpeactaBiaAOT co00i HMOABUIKHBIE KOXKHBIE CKJIQAKU, MEXAY
KOTOPBIMU 3aKJIIOUeHa KpPyroBas MBINIIIIA PTa U MeJIKHe MHMUUYecKHue
mblbl. OHY TPOHU3aHbI OOJBIINM KOJHUYECTBOM KPOBEHOCHBIX COCY-
OB U HEPBHBIX OKOHUYAHWM, UTO NPUAAET UM UYYBCTBUTEJIbHOCTb, HMMe-
IOLIYI0O OTPOMHOE 3HadyeHHe B IIpoliecce aHaJu3a COCTOSHUA nmuinu. Kak
BaM M3BECTHO, ¥ BCeX MJIEKONHTAIOLINX >XHUBOTHBLIX I'yObl UMEIOT O0CO-
0oe 3HaueHHe B CBA3U C NPUCNOCOOJICHUEM OETEHBIIIEe K COCAHUIO MO-

Heto

Y3neuka
A3blka

Puc. 48. PotoBass nonocTb

JIOKa, a y B3POCJBIX 0CO0ei K
AKTHBHOMY 3aXBaTBLIBAHUIO IIHU-
mu. YesloBeK TakKiKe He SABJIA-
eTcA HMCKJIIOUeHNeM.

3y6bl MpeAcTaBIAOT CO6GOI
TBEPAble KOCTenmoJoOHble oOpa-
30BaHUA, pPAaCIOJOXKEHHbIe B
yray6JeHUSAX BEPXHUX U HUMK-

Kneik  HHUX deJjrocTeii. OHM HeoOXoIu-

MBI [OJIT MeXaHUUYEeCcKoro wus-
MeJIbUeHUSA MOUILK B IIpoIecce
nepe>KEéBbIBAHUA.

Y kampgoro 3yba ecTp aBe

LLleka YyaCTH — KOPOHKa M KOPEHb

(puc. 49). KopoHka pacnoJiara-
eTca HAaA MOEeCHOH, a KOpHU
yaep)KUBawOT 3y0 B JIYHKax
KocTel desiroctu. B 3aBuCcuUMoOC-
TH OT Pa3HOBUIHOCTH 3y06 MoO-
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JKeT HMMeThb OT OJHOTO OO0 TPEX
KopHel. OcHoOBHAsA Macca 3y0a
COCTOUT U3 TBEPAOro, KOCTEIOo-
IOOHOTO BellleCTBa — JXE€HTHHA.
OH npoHU3aH MeJbYaHIIUMU Ka-
HaJIbIlaMH, B KOTODBIX HAXOJAT-
cA IMUTAMUIMe BOJIOKHA U HEPB-
Hble OKOHYaHUsA. [[eHTUH KOpOH-
KM 3y0a TMOKDPBIT 3allUTHBIM
cJjloeM Jmaau — TKaHbIO, JU-
HIEHHOH KJIETOK. dMaJIb — CaMoe
TBEPJOE BELIeCTBO B HAaIIlEM Op-
ranu3dMme. KopeHb 3y0a NTOKPHIT
cJoeM uemeHma — OCOOOro Be-
1recTBa, HeoOXOAMMOro JJ4d
yaepxxaHuda 3yb6a B ero JyHke. B
TOJILIle OeHTHWHa KaikJoro 3yba
€CTh MOJIOCTh, 3aIllOJIHEHHAsA MATr-
KHM COJEep)XMMBIM — IyJabloi. Uepe3 y3Koe OTBepCcTHE B KOpPHe 3yba
B Heé IPOXOAAT HEPBbBI U KPOBEHOCHBIE COCYAbl U3 KOCTEeH YeJIOCTH.
Jlecna COCTOUT M3 dNUTEJHUAJBHON TKAaHH, JIOTHO COEAWHEHHON BOJIOK-
HaMHU C KOCTAMU YeJIIOCTH, 00padysa 3allUTy BOKDPYT IIeHKU 3y0ba.

Y uesioBeka 3yObl Mpope3bIBAIOTCA ABaXAbl. HOBODOXKIEHHBINH pede-
HOK IIOSBJISIETCS COBceM 0e3 3y0OoB. 3aTeM IIOCTeleHHO (B TeueHune 1—3
roJOoB 'KMU3HU) y Hero npopeabiBaercd 20 ZETCKUX, UJIU MOJLOUHbBLX, 3Y-
60B, KOTOpPbI€ HAUYUMHAKIT BbIlIaZaTh €CTeCTBEHHBIM IIYTéM B BoO3pacre
5—6 Jier. MoJiOUHBIE 3y0Obl CMEHAITCA IOCTOAHHBIMU K 13—15 romam.
Yucao ¥ pacmoJsio)KeHHe NHOCTOSHHBIX 3y00B OAWMHAKOBO B BEeDXHEH U
HU)KHEH YeJsIocTaAX: nmo 4 peana, Mo 2 KJbIKa, N0 4 MaJIbIX KODPEHHBIX
(npemonsapvl) u mo 6 GOJBIINX KOPEHHBIX (Mmoaapbt). MToro: mo 16 3y-
6oB B Kakgoit demroctu, a Bcero 32. EE] Ilocnennue mapbl GOJIBIINX
KODEeHHBIX 3y0OB, TaK Ha3blBaeMble 3yObI «MyADOCTH», V¥ MHOIHUX JIO-
Jell MOABJAKTCA NOBOJBHO mo3gHo (K 30 romam), a y HEKOTOPBLIX He
IpOpPe3bIBAIOTCS COBCEM.

fA3bIK 06pa3oBaH MONEPEYHO-TIOJIOCATHIMU MBIIIIIAMU U MOKPBIT CJIU-
3UCTOH 000JIOUKOii. MBIIMIIBI A3bIKA COEJUHEHBbl C HH)KHENH UYesI0CTBHIO
TaKUM 00pa30M, UTO OH MOJXKET BBINIOJIHATH MHOXKECTBO CJIOYKHBIX IBU-
JKeHHUIl U Ja’Ke CKJAAbIBAThCA M BpallaThbed (He y Bcex Jwogeit!). A3bIK
ydJ4acTByeT B MeXaHHYECKOM INepeMeIIMBAaHUM IHUINW HPH KEeBaHUM,
CIoCcoOCTBYSA IPONUTHLIBAHUWIO ITHUINM CJIOHOI, a TakXe B (OPMHPOBA-
HUM NUW,e6020 KOMKA W €ro NporJaThbIBAHWHU. B CJIM3UCTOI 06OJIOUKEe
fA3bIKA HAXOASATCA MHOT'OUHCJIEHHBIEe BKYCOBBIE DEIeNTOPbI, HEOOXOIM-
Mble IJIsT OIpelesieHHusl BKyca enbl. He OygeM Takyke 3a0bIBATH O TOM,
yTOo 6e3 A3bIKa HEBO3MOXKHA uJIeHOpa3lesJbHasd peub.

KopoH

Puc. 49. CipoeHue 3ybos
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MuiwesapeHne 8 poToBOK MOAOCTU. [NI0TKa 1 Nueson

CaloHHbIE KeJje3bl BBLAEJISIOT B DOTOBYIO IIOJIOCTH CJIIOHY. 3a BbIpa-
OOTKY 39TOrO CEKpeTa OTBEUAIOT MapHbIe OKOJOYUWIHbLE, NO0BA3bLYLHbLE T
noduenocmuoie xHenesvt (M. puc. 48), a TaKKe ThICAUYN MEJKUX CJIIOH-
HBIX JKeJlé3, Pa30pPOCaAHHBIX B CJIHU3UCTON O0O0O0JIOUKE DPOTOBOM HOJIOCTHU.
Bce aTu jkeje3bl BBIJEJAIOT 32 CYTKH OKOJIO 1 JI CJIIOHBI, OJHAKO 3TOT
00bEM CHJIBHO 3aBHCHUT OT KOJIMUECTBA U XapaKTepa ChbeJaeMOil MHUIIU.

Ha 98—99% caona cocronT u3 BOAbl. B Heil colepJkaTcsa IIHILEeBa-
pUTeJIbHbIe (hepPMEHTHI, PaClIeIlJISIOIINe CJI0XKHbIe YIJIeBOAbI 4O IPOCTHIX
yIJIeBOJOB, B YACTHOCTH, KpaxMaJl paclieljifgeTcs OO IJoKo3bl. Kpome
TOro, B COCTaB CJIIOHBI BXOJUT GEJIKOBOE BEIeCTBO MYYUH, KOTOpOe Hae-
JlaeT MUIIEBON KOMOK CKOJIb3KMM. B CJIOHE COOepKUTCA TaKxXKe JU30-
yum — GaKTEPUIIUAHOE BelleCTBO, YACTUUYHO oOe33apa’kuBalolllee MUIILY
OYyTEM YHUUYTOXKEHUS OaKTepUil, MONMaJalolluX B DPOTOBYIO NOJOCTb.

IIunieBapeHe B POTOBOI NMOJIOCTH HAaYWHAETCHA IIOCJe ONPOOOBAHUA
OUIYW, B pe3dyJbTaTe OHa JIMOO NPUHUMAaeTCs, JUOO IPOUCXOIUT eé
BbIOpacekiBaHUe. [IpuHsaATaA nuula noABepraeTcsi MeXaHHUYeCcKOoi obpa-
00TKe NpU ydyacTHU A3BIKA M 3y00B — nepexcésviéanulo. Biaromapsa
paboTe 3TUX OPraHOB IIPOUCXOAUT (OpMUPOBAHUE MUIIEBOrO KOMKa. 3a
HECKOJIBKO CeKYH[, B TeueHHe KOTOPbIX IHIla HAaXOAUTCA B POTOBOH
OJIOCTH, OHA M3MeJIbUaeTCs, NIPONUTHIBAETCA CJIOHOM, M HauyuHaeTcs
XUMHUUecKasda o0paboTKa HUIM — INepeBapUBaHUe YIJeBOAOB. BajkHOMI
0CO0EHHOCTbIO U ycjoBueM 3(h(heKTUBHOINI paboThl ()ePMEHTOB CJIIOHBI
AABJISIETCA e€ caabowenonnHas pearKyus.

Ilepe)xéBanHasa muilla IpU MOMOIIU ABUYKEHUH IEK U A3bIKa Iepe-
MelllaeTcs K ero KopHio. Biarozapsa oco6omy pedJeKTOPHOMY aKTy —

2l0maHuil0 — THUIIA CHAuyaja IonajaeT B IJIOTKY, a 3aTeM B IIUIIEBOJ
ET), no xoTopoMy mulleBble KOMKH IIOCTYIAIOT B 2KeJYIOK.
I'10TKAa — 9TO OpraH, KOTOPBIH COeIUHSET POTOBYIO IOJIOCTh C ITH-

LIeBOJAOM U HOCOBYIO IIOJIOCTHL C TOPTaHbIO. B IJIOTKe IHIIleBapUTEJIb-
Hble NYTH IIepeceKarlTcsa C IbIXaTeJbHbIMH.

IInmeBon — 3TO opraH, KOTOPBINI IIpeACTaBJsSEeT CO00i TPYyOKYy AJIu-
HOM 0KoJI0 30 cM. C 060MX KOHIIOB OH NMEPEXKUMAETCA KPYTOBBIMU MBbIIII-
namMu — cpuHKTepamMu. BepxHUI CcPUHKTEDP pacKpbIBaeTca B TOT MO-
MEHT, KOrja KOMOK IMepPeXEBAHHOM MUIIK AOJIKEH NONacCTh B IIHIIEBOJ
U3 TJIOTKU. 3aTeM BEPXHUHA CHUHKTED 3aKPbIBAETCA U MBIIIIEYHOE CO-
KpallleHre, BOJIHOOOPa3HO pacIpoCTpPaHAMIIIeecsa MO CTEHKaAM IHILeBOoJa
CBepXy BHU3, IIOMOraeT HHILEBOMY KOMKY OOHTH OO KeJlyaKa. ITU CO-
KpallleHUsA MBIIII, CTEHOK JKeJIyJOUYHO-KUIIIeYHOr0 TPaKTa, IepeMelInBa-
IOlIMe MUINY U ABUTAlOliie MNUIlleBble MacChl, HAa3bIBAIOT IT€PHUCTAJIbTHU-
Koi. Korga mumla DOXOAUT IO NUILEBOAY OO "KeJYAKa, TO OTKPbIBaeTcs
HU)KHUHA CUHKTEp, U MUIa IIPaAaKTUYEeCKM MIHOBEHHO NPOTaJIKWBaeTcs
B KeJIYIOK. JTO HEOOXOAMWMO MAJIs TOTr0, YTOOBI HOJIyIllepeBapeHHasd IH-
1a U3 JKeJlyJKa He BbITAJIKMBaJIaCh O0OPATHO B MUIIEBOJ, YTO MPUBOIUT
K OUYEHb HENMPUATHBIM OIIYILNEeHUSIM.
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I'mruena 3y60B. 3y0Obl OUE€Hb Ba’XHbI He TOJIBKO IJA HODPMAaJbHOTO
nepeXEBbIBAHUA IHUINU, HO U AJsA O0LIero COCTOSAHUSA UyeJOoBeKa, Tak
KaK 00JIe3BHETBOPHbIE 0AKTEPUU, JKUBYIIWE B OOJbHBIX 3yDax, MOTYT
HaHecTH OOJbIIOM BpeI W APYrUM CHCTeMaM opraHuama. [locJsie enbr
MeXAy 3yb6aMH MOryT OCTABAThCSA YACTHIbl UM, SBJIAIOIINECS
IpeKpacHOM cpeloi AJiA KU3HU PA3JUUYHBIX OaKTepUii, MHOTHUe U3 KO-
TOPBIX CIOCOOHBI BBIJEJATH BeleCTBa, pas3pyllamwliue 3yOHYIO dMaJb.
CioHa, cMeIINBasCch C OCTaTKaMHU OUINMU, oO0pa3yeT Ha 3ybax HaJET,
KOTODBIf MOCTOSTHHO TBeDJeeT, IpeBpallasich B TaK Ha3bIBAeMBIH 3Y0-
HoOll KameHnb. IInsa Toro 4uToObl yIAJATh HAJET Ha 3yb6ax U OCTATKH
nuy, 3yobl HEOOXOAMMO YMCTHUTL OBA pasa B IeHb — YTPOM U Be-
yepoMm. EcTecTBeHHas YHCTKA 3y0OOB MPOUCXOIUT IIPU HepeXEBbIBAHUU
CBIPBIX OBOIIel U (PPYKTOB, HaIpuMmep A6GJIOK.

3aboseBaHuA 3y0OB 3HAKOMBI, HABePHOE, KaXJO0MY. pacnpo-
CTpaHEéHHOEe aTux 3aboJsieBaHUN — Kapuec. HeuwuilieHble 3y0ObI 1O-
KPBIBAIOTCSI CMEChI0 OCTATKOB IUINM, GaKTepuil. BakTepuu, nmuraschk
caxapaMH H3 OCTATKOB IIHUIH, BBIAEJAIT KHCJOTY, PasApa’kalollyio
cHavaJla aMaJib, a 3aTeM W JAeHTHUH. B pesyJjbrare o0Opa3yeTca IIO-
JOCTHb, KOTOPasi PaAHO MJIK HNO3JHO AOCTUraeT myJblbl. BoT Torga-to u
BO3HUKAaeT CUJIbHasA 60Jb. Ecin Kapuo3HBINA IpoliecC He NMpeKpaTUTh,
TO IOBPE)XJEHUs 3aTPOHYT M KaHaJ, U KOCTHYIO TKAaHb UYeJIOCTH.
ITpugérca 3y6 yganAaThb.

Kakoe cTpoeHune mMmeeT poToBas MONOCTb? PoroBas

Kakoe cTpoeHve unmeeT 3yH yenoseka? nosioCTb.

Kak npoucxoaut popMuvpoBaHue 1 passutne 3yoos Fy6bi1. 3yb6bl.

y 4enoseka? AdeHtnH. Mynsna.

KakoBbl 0COBEHHOCTU CTPOEHUS U DYHKLMOHMPOBA- A3bIK.

HUA A3blka? CnioHHbIE

Kakue xene3bl BbipabaTbiBaloT CIIOHY WU KaKOBbl OCO- xxenesbl. [norTka.

DeHHOCTK e€ cocTaBa? MNuuwesoAn.

KakoBbl 0CODEHHOCTN MULLEBApEHUS B POTOBOW MO- CouHkrep.
MepucranbTuka.

Ilouemy, ecau goJiro )xeBaThb HEOOJIBINION KYCOUeK YEp-
HOro xJie6a, ero OTHOCHUTEJIbHO KHCJBbIA BKYC CTaHET
ciaagkum?



NMUALWEBAPEHME B XENYAKE
N KMUWEYHMUKE

HKeaymok npexpcraBasger coboii pac-
HIMpEeHUEe NUIleBapUTEeJbHOI TPYOKH

1. Kakoe CTpOeHMe VMeeT nuiesa- 065EMOM OK0JIO 2 J. CTEHKH 2KeJryi-
pUTeNbHBIN KaHan? Ka, Kak ¥ NUILIeBOJa, COCTOST U3

2. KakoBa ponb rnotkM v Haarop- COeJUHUTEJIbHOTKAHHON OOOJIOUKH,
TaHHWKa? MBIIIIEYHOI'O CJIOS UM BHYTPeHHeH

3. Kakme 0COBEHHOCTW CTpoeHNs CIM3HCTOH 06on04KH (puc. 50).
Tpaxeu MO3BOASIOT ei Npu Co- B ciusucToil 060JI0UKe KeayaKa
XpaHeHnn CBOUX (pyHKLlVHh He HaxXxogdaATCA MHMJJIMOHBI MEJIKHX e~
MeLLaTb NPOLeccy NUTaHus? JI€3, BbIpabaThIBAIOIIUX IKeJAydAOYU-

HBIIK cOK (OKoJI0O 2 1 B cyTku). On-

HU ’KeJie3bl BhIpabaThIBAIOT NMUIIlEeBa-

pUTeJbHBIN depMeHT nencuw,
KOTODPBIA HeOOXOOUM [JiAd paclieleHud 0eJIKOB, ADPYrue — COJNAHYIO
Kucaomy, akTUBUDYOIIYIO pabOoTy mencuHa U ybOuBamoIyio OaKTepHUH,
KOTOpbIE NMPOHUKAIOT B JKEJYIOUHO-KHIIEUYHBIA TPaKT C ITHUIIEeH.
Eme oamuH BUA KJIETOK CJIIM3UCTOI O0OJIOYKU BBIAEJISET 0coDoe CJIN3UC-
TOe BeLIeCTBO, 3alllHIIlalolllee CTEHKH JKeJIyJKa OT caMOllepeBapUBaHUSA.

IInmeBapenue B xejdyake. B 3aBUCHMOCTH OT cocTaBa M 0O6BbEMA
CheIeHHON NUINU e€é NpeObIBAHHE B Keayake aautca or 3 mo 10 u. B
mpolilecce MexXaHMUYeCKOM 00pabOTKM HHINM CTEHKHU JKeJIyAKa MeIJIEHHO
cokpalamTca (nepucmaavmuka xieayoka), IepeMelinBas NUILY C 2Ke-
JYIOYHBIM COKOM. HekoTopoe BpeMs B IHIIEBOM KOMKE IIPOJOJIXKAIOT
JeiicTBOBaTh ()epPMEHTHI CJIIOHBI, IepeBapUBaloIlle caxapa, a 3aTeM IH-
LI[€BOiI KOMOK IIPOIHTBLIBAETCS JKEJYAOUHLBIM COKOM M B HEM IIPOHCXO-
OIUT mepeBapuBaHue 0eJKOB. Ba)kHO 0COOEHHOCTBIO U yCJIOBUEM 3 dheK-
TUBHOT'O NUIIleBaDEHUS B JKeJyJKe ABJIAETCA Kuc.Jas cpeda.

ITocne o6paGoTKM (hepMeHTAMH KeJYJOYHOro COKa MUIleBble MaCChl
NOPOUAMU IIPOXOIAT U3 JKeJyAKAa B TOHKUNA KUIIEUHUK uepel3 OTBepC-
THe, OKDPYXKE€HHOe CUHKTepaMu.

ToHKHMH KHIIEYHHK — OpraH, UMeIIni AauHy 5—6 M. OH moapas-
JejsieTcsa Ha 0dgeHadyamunepcmHuyrd KUUWKY, UMEIUIYI0 IJUHY OKOJIO
30 cMm, mowyrw Kuwky U nodeé3dowrHyrw kuwky. CTEeHKN KUIIEYHUKA
MIOCTOSHHO COKpAIlalOTCA, MPOABUTras MUIEeBble MAacChl N0 KHIIEUYHU-
Ky ¥ mepeMelIdBasg WMX. B TOHKOM KHHIIEYHUKE COIEPIKUTCA OrPOMHOE
YHCJIO MEJIKUX JKeJIE3, BBIAeJNAIINX (epMeHThI, KOTOPhIe 3aBepPUIAIOT
nepeBapuBaHKe NUILEBbLIX BelleCTB B OPraHu3Me ueJIOBeKa.

Ileyuens — camblii GOJIBIIION BHYTPEHHHUN OpraH 4YeJIOBEeKa, eé mMacca
mocturaer moutu 1,5 kr. OHa pacmoJjio’KeHa B IPaBOil BepXHeH 4acTu
OPIOLIHOM IIOJIOCTH, HpsAMO mox auadparmoii (cMm. puc. Ha c. 109).
KiaeTku meuyeHM HenpepbIBHO O0pPa3yIOT KeJd4Yb — TIOPbKYIO 3eJIeHOBa-
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TO-KEJTYIO KHUAKOCTb, KOTOpPas MOCTyNaeT CHadaja B HEAUHbLU NY-
3blpb, @ U3 HEro 1o 0cob60My NPOTOKY B ABEHAAIATHUIIEPCTHYIO KHUIIKY.
B gBeHagnmaTuUNepCcTHYIO KUIIKY OTKPBIBAIOTCA TaKiKe IIPOTOKM IMOIKe-
JYIOYHOM KeJie3bl. JTa ‘KeJie3a MMeeT I'PO3JeBUAHYIO (hOopMy M pacIio-
JIO’KeHa B JIeBOH YAaCTH OPIOIIHON IOJIOCTH, IIPAMO IIOJ *KeJyIKOM.

IInnrerapeHue B TOHKOM KUIIEYHUKE. B TOHKOM KHIIIeYHUKE BaK-
HeMIlue NpoIlecChl NepeBapuBaHUA NPOUCXOIAT B ABeHAAATUIIEPCTHOM
KHUIKe. 3Jech Ha IMUINY OeHCTBYIOT (pepMEHThl COKa CTEHOK KUNIIeUHU-
Ka (KHIIEeYHBIH COK), (pepMEeHTHhI NOIKeJJyAOYHOH »KeJie3bl (IOoIgKeJy-
JOYHBINA, MJIM MMaHKpPeaTHWYeCKHI, COK) U JKeJlub, BbIpabaThbiBaeMas IIe-
yeHb10. OCOOEHHOCTBHIO U yCJa0BUEM 3(h(HEeKTHUBHOrO MUIlleBADEHUS B JKe-
JyIKe SABJSAETCA caabowenoiHas cpeoa.

Kuweunbtit cox mpeacraBisieT CO00M MYTHOBATYIO KUJIKOCTb, COOEp-
JKalllyI0 MHOTOUYMUCJIEHHBbIe KJIETKH KHIIIEUHOIO 3MUTEJUA. ITH KJETKH,
pa3pyiasch, BLICBOOOXKAAIOT cOoAepJkalliuecsas B HUX (DepMeHThI, CIIOCO6-
Hble pacUlemJIATh JIIoOble IUIlleBble BelecTBa. IlaHkKkpeamuueckuil COK
B UHCTOM BHJe NpeAcTaBJIseT CO0O0OM OecClIBETHYIO, NIPO3PAayHYIO KUJI-
KOCTb, COAEepIKalllyIO IIeJiblii Habop hepPMEeHTOB, KOTOPbIe CIIOCOOHKI IIe-
peBapuBaTh 0OEJKHU, JKHUDPBI, yrjaeBoabl. esub cHocOGCTBYyeT MeXaHU-

CoeauHUTENbHO-
. TKaHHas 060n10y4ka
XenyHbivi

ny3bipb

MopxenyaoyHas
xenesa

Puc. 50. CtpoeHwne xenyaka
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HMLueBapeHme B Xeflydke n KuwedHuke

YeCKOMY APOOGJEHUIO NHUILEeBBLIX »XHPOB HA MeJibyaillide KamoeJgbKH H
aKTHUBUDPYET MUIeBapUTeJIbHbIE (JepMEHTHI, 0OCOGEHHO una3dy, pacuien-
JAOLIYIO JKUPBHI.

MexaHnueckas o6paboOTKa MHUIIKM B TOHKOM KHUIIEUYHUKE CBOLUTCA K
nepeMeIlBAHUIO INHUINEBOM KaIIWIbl INYTEM IE€PUCTAJbTHUUYECKUX IBU-
KEeHUHN ero CTeHOK, UTO BEeIET K YJIYUIIEHHIO eé KOHTAaKTa C IHUIIeBa-
puUTeabHBIMUA cOKaMu. Takike 6Giarogaps 3TUM IBUMKEHUAM COIEPIKHU-
MO€ TOHKOI'O KHIIIeYHUKA INepeJBUTAEeTCA B TOJICTHIM KUIIEYHUK.

Non naboparopun

3amuTHbIe pediieKchl MUIIEBAPUTEIbHON cHUCTeMbl. Ecaiu B 2Keuy-
JOK IIonaJjla HeZOOPOKauyeCTBEHHAs MHINA WJKM BellecTBa, pasiparxa-
l[e ero CTEHKH, TO MOXXeT BO3SHHKHYTb pgoma. B pe3yabTaTe pBOT-
HOro pedJiexkca oIlaCHble AJfA 3JODOBbSA BellleCTBa BHIOPACHLIBAIOTCA U3
JKeqyaka. B ciydyae HeoOXOAMMOCTH DBOTY MOXKHO BBI3BATh HCKYC-
CTBEeHHO. [[71s 3TOro HY>XHO Das3fpa’kaTh MaJjbllaMM KODEeHb S3bIKA,
rae eCTh pElenTOpPhl, COeJUHEHHBbIE C IIEHTPOM DBOTHOro pedJiekca,
PacmoJIOKeHHBIM B TOJIOBHOM Mo3re. Takum oGpa3om, pBoTa — 3a-
HIUTHBIA pedJieKc opraHuaMa OT OTPABJIEHUA.

3aboJeBaHMA KeJyIKa U medeHH. I3 Bcex 3abojeBaHMIl KeTyaKa
CaMbIM HM3BECTHBIM SABJIAETCS 2acmpum — BOCIAJIEHHEe ero CJIU3NCTOH
06010uKH. IIpuuMHBEI racTpuTta MOryT ObITH DPa3JUUYHLIMU (DaKTepuu,
NCUXUYECKass TpaBMa, HeIPaBUJbHBIN NPUEM JIEKAPCTB U AP.), HO B
JI000M ciyuae CJAu3UCTas 000JIOUKA He CIPAaBJIAETCA C BO3AeiiCTBUEM
COJISTHOM KHCJIOTBI M INENCHHA ¥ Bocmajsiercs. EcCJu racTpuT He Ha-
YyaTh BOBpPEMsl JIEUUTb, TO MOYKeT BO3HHUKHYThb £36a xMeayoka,
TO €CThb IIOBPEeXXJEeHHe CIU3UCTON O0O0JIOUKH, KOTOpoe B Hambojiee TdA-
JKEJIBIX CJydYadAX MOXKeT IPHUBECTH K IPOOOJEHHI0 — CKBO3HOMY OT-
BEPCTHUIO B CTeHKe )XeJyaka. BEmé yaime, yeM sA3Ba »KeJayaKa, Pas3BU-
BaeTcs s3Ba ABEHAALATUIIEDCTHOM KHINKH, IIPUUYEM B TOH €€ 4yacTy,
KOTOpas NMPUJIEIKUT K KeJIYIAKY.

Y 310pOBOTO YeJOBeKa KeJNub, 3AIOJHAKLIAA >KeJUHBIH Iy3bIpb,
Kuakasg. Ho npu ompeneéHHBIX YCIOBHAX U3 BeIlleCTB, COCTABJISAIO-
IIUX JKeJub, 00pa3yloTcA M endHble KAMHU Pa3judYHOTO pasmepa,
Npu4YéM HauboJiee KPYMHBIE M3 HUX AocTUrarmT MmMacchl 0,5 kr. Kam-
HU pa3fpaXalT CTEHKH >XeJYHOIO NYy3bIpA, IPUBOAA K MX BoOcCIaJe-
HUIO — OCTpOMYy xoJseyucmumy. Ecau KaMHU IepeKpPhIBAIOT BBLIBOJ-
HOII NPOTOK IOMXKeJyJOYHOI 2KeJe3bl, TO B HEH pa3BHBaeTCs BOCIA-
JIeHue — naxkpeamum. Ecau KaMHU B 'KeJTYHOM Ny3bIpe HUKAK cebs
He MPOABJSAIOT (& 3TO ObIBaeT AOBOJBHO YAaCTO), TO U JIeUEHHE He Tpe-
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oyercsa. Ho ecim kaMHU BBI3BIBAIOT IIOBTOpAIOIUecd OOJeBble IIPU-
CTYIbI, TO JKEJUYHBIA NMy3bIPh yAAJSIOT.

MeTtoasl M3yyeHUs NPOLIECCOB NMUIleBAPEeHMS y 4ejJoBeka. B ¢u-
3UOJIOTUM H3yUYeHUe NPOIECCOB NUILleBAPeHUS TPAaAUIHNOHHO ITPOBOAU-
JIOCh Ha YKUBOTHBIX, C IIOMOLIbIO TAK HA3BIBAEMOI'O0 QUCMYAbHO20 Me-
moda. Puctysia — 3TO UCKYCCTBEHHO BBLIBEJEHHBI Ha NIOBEDPXHOCTb
NPOTOK ITHUIIeBAPUTEJIbHOI JKeJie3bl WUJIN MOJIOCTU HHUILEeBaPUTEIbHOIO
opraHa, Hanpumep Jkejgyaka. DyHIaMeHTaJbHbIE HCCJIEAOBAHUSA C
NpUMEeHEeHUeM 3TOI'0 MeToJa NMPHUHAMJIEXAT BEJUKOMY PYCCKOMY yUé-
HOMYy, HoOesieBckoMy Jaypeaty U. II. ITaBaoBy. C ucciaenoBaTebCKOMH
eJbio (GUCTYJbI YeJOBEKYy He HaKJiaablBaloT. OCHOBHBIE METOAbI HC-
cJIeIOBaHUSA MNUIIEBAPUTEJbHBIX (PYHKIHWNA Yy YeJIOBEeKa OPHUEeHTHUPOBA-
Hbl Ha UX 0e3BpeAHOCTh M 6e3060Je3HEeHHOCTh. [[JI 9TOro MCIOJIBb3YIOT
30H008ble U 6€330H008ble memoObl. IIpu 30HIOBBIX HCCJIEIOBAHUIX
HCOBITYEMBIM NpOTrJaThIBaeT (MJIU €€ BBOAAT Uepe3 HOC) 3JAaCTHUUYHYIO
TpyOKy (30HI), KOoTOopas MNPOBOAUTCA B JXKeJYyAOK, ABeHaAIlaTUIIep-
CTHYIO WJM TOLIYI KHUHOIKY. 30HIOBbIe METOAbl MO3BOJISAIOT Ompeje-
JATh O00BEM CeKpeTa M COoJAep>KaHUe DPa3JIMUYHBIX ero KOMIIOHEHTOB.
Kpome Toro, B HacToslillee BpeMsA HIMPOKO NPUMEHSAIOT HUCCJIEAOBAHUS
C IIOMOIIbIO 3HJAOCKONIOB, paboTa KOTOPbIX OCHOBAHA HA IOJYUYEHUU
BUAE0U300DPaXeHUsA, C IIOMOIIbI0O KOTOPOIr0O OCMaTPUBAIOT IIOJIOCTH ITH-
LIeBapUTEJbHOr0 KaHaJja W Jake NPOTOKOB IHILEeBAPUTEJNbHBIX JKe-
né3. K uumcay 06e330HIOBLIX METOHOB CJIeAYeT OTHECTU IIPUMeHeHUe
PeHTreHa, yJbTPa3BYKOBBIX HcciaemoBaHuil (Y3M) u ap.

Kakvne 0cobeHHOCTW CTpoeHWs Xenyaka Kak JKenynox.
NULLEeBaAPUTENbHOMO KaHana Bbl 3HaeTe? JKenyRouHbIv
KakoBbl 0COBEHHOCTU NULLeBapenus B xenynke? COK.

YTo NpomcxoamT C nuwen B ABeHaguatunepcTHou MeyeHs.
Kuwke? Xenue.

Kakoe 3Ha4eHne nMmeeT OTHOCMTENBHO Donblas Anu- ToHKWG

Ha KUWLWeYyHWKa Yenoseka? KULIEYHUK.
KakoBa ponb neveHn 1 BbIAENSEMOro el cekpeTta B

nuesapeHnn?

PackpomTe MexaHWU3M MepucTanbTUKM MULLeBapu-
TeNbHOro KaHana.

Kakoe 3HaueHue uMeeT H3MEHEHHE KHCJOTHOCTH cpe-
Abl B PA3JIMYHBIX OTAeJIaX IMMHUIIeBaPHUTEJIbHOI'O KaHaJsa?



§ 27. BCACbIBAHME NMUTATEJNIbHbIX
BEWECTB B KPOBb

Ba)kHelinieil cocTaBadAOlIeil IIpo-
mecca NMUTAHUS SBJIIETCA BCachbIBa-

Kakue npoueccsl BKIOYaALT B Ce- HHe NMUTATeJbHBLIX BelleCTB BO BHYT-
s nuTaHre 1 KakoBO X 3Ha‘*_)e' PEHHIOI Cpely OpraHu3Ma dejOBeKa
HWE NN OpraHn3Ma HenoBeka: yeped MeMOpAaHBl JMUTEJHATbHBIX

TKaHel, BBICTUJIAIOLINE BHYTPEH-

HIOI0O IOBEPXHOCTb ITHIIEBAPUTEJb-

HOTO KaHaJa. BcachklBaHUE BellleCTB
MOYKET OCYIIeCTBJIAThCA BO BCEX €ro OTleJax.

Booza um pacTBOpéHHBIE B HeH COJIM MOTYT BcachlBaThCA Ha
OPOTAXKEHUUN BCEro KeJIYIOUHO-KHUIIIeUHOT0 TpaKTa: B POTOBOI IIOJIOC-
THU, JKeJyAKe, TOHKOM U TOJICTOM KHIneuHUKe. OJHAKO NoJaBJdAOllee
OOJIBIIIMHCTBO IHUILEBBLIX BEIeCTB BCAChIBaeTCA 4epe3 CTEHKU TOHKOIO
KHIIeYHUKAa, a UMEeHHO mouw,eil U nod8300ulHoil KUIIKaMU.

ONUTeNINA KUIIIeYHUKA oOpa3yeT BOPCHHKM, BHYTDH KOTODBIX HMe-
IOTCSI pa3BeTBJIEHUA KPOBEHOCHBIX KAINMJIJIAPOB, a TaK)Ke HaUWHAIOTCHA
auM@paTuyecKue CcJIeno 3aMKHYThble KanujajaAapbl (puc. 51). BopcuHKH
YBEJIMYUBAIOT OOIIYI0 BCACHIBAIOIIYIO IIOBEPXHOCTb COOTBETCTBYIOLIUX
opraHoB. Hanmpumep, o0Iass MOBEPXHOCTb BOPCHHOK B KUIIEYHUKE [O-
cruraer 200 m2.

IIpoaykThl mepeBapuBaHUSA OEJKOB U YIJIEBOJOB BCACBhIBAIOTCA He-
IOCPEACTBEHHO B KPOBb, MOIIaJas yepe3 BOPCUHKU B KPOBEHOCHBbIE Ka-
ONUWJJIAPbI, a BOT NPOAYKTHI IIepeBapPUBAHUSA >XHUPOB BCACHLIBAIOTCSA B
auMdpaTryecKre KanuJJISaphI.

BapsepHasa poab meuyeHM. BcocaBiinecsa uepe3 CTEHKU KUIIIeYHUKA
nuTaTeJIbHbIe BellleCTBa C TOKOM KDPOBHU IIDeXXJe BCEero IomnajamT B Ie-

yeHb. B KJeTKax NedyeHW BpeIHble IJIS
3J0POBbA BellleCTBa, CJIy4Yai#HO WUJIU
npefHaMepeHHO IIONaBIIME B KHIIEY-
HUK, padpymarrcd. IIpu aTom npomien-
nias dyepe3 KaNWJIJADBLI IIeYeHU KPOBb
IIOYTHU HE COAEP)KUT SANOBUTBHIX JJIA Ue-
JOBeKa XMMHUUYECKUX COoeJUHEeHUH. ITa
(GYyHKIIUA IIeYyeHU IIOJIyYyuJia Ha3BaHUEe
bapvepHoOll.
Hanpumep, KjJeTKH IeYyeHU CIIOCOOHBI
pas3pyliaTh Takue sgbl, KAK CTPUXHUH U
HUKOTHUH, a TakKxke aJjikoroyab. OIHAKO
MHOTHe BellleCTBa HAHOCAT Ie4YeHU BpeJ,
Puc. 51. CrpoeHue 3nutenus OPUBOAA €€ KJIeTKU K rubdenu. Ileuenpr —
TOHKOW KULLKU OAWH U3 HEMHOTHX OpPraHoB YeJIOBEKa,
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CIIOCOOHBIX K CaMOBOCCTAHOBJIEHUIO (pereHepamnuu), IO3TOMY HEKOTOpPOe
BpeMsA OHAa MOYKeT BBIHOCUTH 3JI0YIIOTpe6JeHHA TabaKOM M aJIKOTOJIEM,
HO OO OIpeJIeJIEHHOTO IIpejesya, 3a KOTOPBIM cliefyeT pa3pyllieHue eé
KJIETOK — YUPPO3 NEeYeHU U CMepTh.

IleueHb TaK)ke ABJSAETCA XPAHUJIUIIEM I'JIOKO3bI — CaMOTI'0 IJIAaBHO-
ro UCTOYHUKA dHEPruu JJs BCEero opraHuama, U oco6eHHO mo3ra. B me-
YeHH YacTh IJIIOKO3bl IPEBPAlllaeTCsa B CJIOXKHBIN yrJIeBOJ — TIJIMKOTEeH.
B Buge riukoreHa 3amnac rJiOKO3bl XPAaHUTCA OO TeX IOpP, TOKa eé ypo-
BEeHb B NIJjla3dMe KPOBU He NMOHU3UTCA. ECJIM 3TO IPOUCXOLUT, IJIMKOreH
CHOBa IpeBpalllaeTcsd B IJIOKO3Y W HOCTYIIaeT B KPOBb [OJIA JOCTaBKH
KO BCeM TKaHAM, a IJlaBHOe — K MO3TYy.

TosacTeIii KMIIEYHUK M €ro poJb B MUTAHUU. VI3 TOHKOro KHIIEYHU-
Ka HeIlepeBapeHHble W HEBCOCABIIHECsS IHUIIeBble MacChl MEPEXOAsT B
TOJICTBIH KHUHIeYyHUK (puc. 52). OH uMeeT AJUHY OKOJIO 2 M U BKJIO-
yaeT B ce0s TPU OTHeja: caenyr, 000004HYI0 U npamyn Kuwku. Mex-
Ay TOHKUM U TOJICTBIM KHIIIEUYHUKOM HaXOJUTCHA CHellMaJIbHbINA KJalaH,
NPONMYyCKAIOIIUH MUIlleBble MaCcChl MOPIIUAMH U TOJbKO B OJHOM HAaIlpaB-
JeHuu. JKese3bl CTEHOK TOJICTOrO KHIlleyHUKA (puc. 53) (hepMeHTOB He
BbIDAabaThIBAIOT, HO BBIJEJIAIOT CJIN3b, HEOOXOAUMYIO AJsA (GopMHpOBa-
HUS KaJIOBBIX Macc — KaJa.

Bo BpeMs mpuéMoOB MUY, KOTOPbIE YV OOJIBIIMHCTBA JIIOJIEl IIPOHCXO-
n1aT 3—4 pa3a B IeHb, CTeHKH O0OJOYHOM KHIIKH YCHJIEHHO COKpalla-
I0TCS, TPOTAJKUBadA COLEP)KUMOe B IPAMYI0 KHHIKY. JTO IIPOUCXOJUT B
TOT MOMEHT, KOrja B JKeJIyJIOK NOCTyNaeT HOBaA NOPLUA INUINU U Tpe-
oyeTcsa OCBOOOJUTH MECTO B TOJICTOM KHUIlIedHHKe. BoT moaTtomy cpasy
ocJje IJIOTHOHM eObl B KMBOTE MOJYKET CJIbIINIATLCS IJIyX0e ypuaHUue.

ITocTynuBmie B NpAMYIO KHIIKY KaJioBble Macchl Ha 70% cCOCTOAT
U3 BOIbI, a BCE OCTAJbHOE — OCTATKU HelepeBapeHHOIl nuinu (rjas-
HBIM 00pa3oM KJieTyaTKHU) U OGaKTepuu. MX mepeaBuKeHHE IIO0 TOJICTO-
MY KHIIEYHUKY OCYILIEeCTBJseTCA npuMepHo 12 4. 3a 3TO BpeMsi IPO-
HCXOOUT YACTHYHOE BCAChIBAHHE M3 HUX BOJbl U PACTBOPEHHBIX
BeIIEeCTB.

TOHKWIA

rel?
Jonchee KULWeY4HUK

KULWEeYHUK

Puc. 52. Tonctbin KMLWEYHUK




BcacbiBaHWe nuTatesnibHbIX BeLecTs B KPpOBb

B comep)XMMOM TOJICTOrO KHIIEy-
HUKA HaXOJUTCS OTPOMHOE KoJiuye-
CTBO OaKTepuii, BBLI3LIBAIOIIUNX pac-
naj KJeTyaTKHM U HelepeBapeHHbIX
0eJIKOBBIX MOJIeKYJI. Bakmepuanb-
Haa ¢aopa, KUByILAss B KUIIEUHU-
Ke, BBIJeJIIeT LeJIblil PAL KU3HeH-
HO HeOOXOJAUMBIX YeJIOBEKYy BHUTA-
muHoB: K, E, rpynner B. Ilpu
paciienjeHUN 0eJKOBbIX MPOAYKTOB
obpasyeTcs I1eJblii HA60pP AJOBUTHIX
BelecTB: (PeHOJIbl, MHOOJBI, CKaTO-
abl. Bce aTu BelllecTBa 00€3BpeKU-
BAaIOTCA IIDU INPOXOXKIAEHHUHU KDPOBU
yepe3 nmedveHb. IIpomneccsl GpoKeHUs
U THUEHUdA, IPOUCXOISAIINEe B TOJICTOM KHUIIEYHHKe, AOJIXKHBI OBITH
cTporo cbaJJaHCHUPOBAHBI, MHAUE MOTYT Pa3BUBATbCS OOJIE3HH KeJIyAou-
HO-KHUIEYHOI'0 TpaKTa.

Takum o6pa3oM, HelepeBapeHHbIe OCTATKM IMHUINYM (QOPMHUDPYIOT Kall,
1/, 4acTb KOTOPOTO COCTABJAIT MHKPOOPraHM3MBI. Uepes HpAMYIO
KHUIOIKY KaJIOBble MAaCChl yAAJAIOTCA HapyKy. OIOpOXHeHHe IIPAMOM
KUIIKN — Odegerxayus — ABIAETCH CJIO0XKHBIM De(dJeKTODHBIM aKTOM,
HaXOAAIINMCA ITOJ KOHTDOJIEM T'OJIOBHOI'O MO3ra.

KUweY4HukKa

Puc. 53. CTpoeHwe cnu3ucton obo-
NOYKM TONCTOrO KULEYHMKA

Hapyuienue paGoThl TOJICTOr0O KHUIIEYHMKA. ¥ NOPeJKOB 4YeJlIOBeKa
cjenas KUIIKa U €€ BBIPOCT — aNleHIWKC — OblJIM 3HAUUTEJbHOTO
pa3mMepa u 0oJiee aKTHBHO ydYacCTBOBAJIM B NpoOIlleccax IepeBapUBAHUA
PacCTUTEJbHON NUIIU. Y COBPEMEHHOI'0O ueJOBEKa allleHAUKC He urpa-
eT 0OJIbLION pPOJIM B IHUIeBapeHUHU, HO OH ydyacTByeT B (GopMHDPOBa-
HUU UMMYHHTETa, U ero ()YHKIUU ellé MaJio H3ydeHbl. BocmajeHue
amnmeHIUKca Has3bIBalOT annenduyumom. Ilpu atom 3abojieBaHUM Ha-
osrogaetrca 00Jib B IIPaBOil NIOJIOBHHE »XHMBOTA, IIOBBIIIEHHE TeMIlepa-
Typbl Tesa. Hy»XHO HeMeJJleHHO oOpaTUThCA K Bpauy, TaK KaK almeH-
OUKC MOYKEeT pa3pyLINTbCSA, U TOTAA BOCIIaJieHWe PACIPOCTPAHUTCA IO
BCcell OPIOUIHOI MOJIOCTH M BO3HUKHET NnepumoHum, CMepTeJbHO oIlac-
HBII OJda dyesoBeka. Iloka muarHo3 HesiceH, OOJIbHOMY HeJIb3A JaBaThb
cjabuTesbHOE, JeJlaThb TENJible KOMIIPECChl HJIM IPUKJIAAbIBATh K
00JBbHOMY MeCTy rpeJiky. Kpome TOro, Hy»>XHO BO3IepiKaTbCA OT enbl.

B opranmsme 3J0pOBOTO UYeJOBEKa MOXKHO OOHAPYXXHUTH 6ojee 300
BU0B MUKPOOPraHU3MOB. BOJIBIIYI0O MX YACTh COCTABJAIOT GaKTepHuH,
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obuTamlIe B KHUIIeUHWKe M BJHUSAIOIINE Ha NPOLECCHl NUIIleBapeHUA.
dopMUpOBaHKEe HOPMAaJbHON MHUKPOQJIOPBl KHUIIEYHUKA HA4YUHAeTCHd
OJHOBPEMEHHO C pOXKJIeHueM peOéHka. K coskajleHUI0, BMecTe C BO3-
OYyXOM, NMUILE X BOJOM B OPraHU3M uYeJsioBeKa IIPOHUKAKT U 00Jies-
HEeTBODPHbIE 0AKTEepPHUHU, KOTOPHIM INPOTHUBOCTOSAT JBE IPYIINbI HOJE3HbIX
6akTepuii: ougudobaxkmepuu n aaxkmobaxkmepuu. IlepBeie obecrneuu-
BalOT 3allIUTy OPraHM3Ma OT TI'HUJIOCTHBIX U 00JIe3BHETBODHBIX MUKPO-
00OB, MOJAABJAA HUX pa3BUTHE. BTopble «CaegsaT», YTOOBI KOJHUYECTBO
YCJIOBHO HIATOTe€HHBIX MUKDPOOOB He IIPEBBIIIAJIO JOIYCTHUMBIX HOPM
(To ecTh Korga 3TM MUKDPOOBI HAUHYT NIPUYUHATH Bpel OpPraHuamy), a
TaK)Xe KOHTPOJUPYIOT NMPOIECChl BOCCTAHOBJIEHUS CJIU3UCTON 000J10Y-
KM NUIeBapUTeJbHOro TpakKTta. KpoMe Toro, B KUIIeUYHUKe UYesOBeKa
OPUCYTCTBYIOT KUWEUHble Nal04KUu — 0aKTepuu, KOTOpble ABJIAITCA
0apbepoM [JJA DPa3BUTHUA NATOrMeHHON GJIOphI, NMPENSATCTBYIOT Da3BHU-
THUIO KHUIIEYHBbIX HH(peKnui, obJieryaror paboTy NUIlleBaPUTEJbHBIX
¢epMeHTOB B KHIIIEYHOM TpakKTe.

Hapyurenne MUKPOOHOTO PABHOBECUS B KHIIEUHUKE HA3bIBAIOT OUC-
6axmepuo3om. 1lpu ero nmposiBJieHUM Pa3BUBAIOTCA T'HUJIOCTHAS HJIHU
opogusabHas ¢jiopa, MUKPOCKONMHWYECKHe IPUObl U IPyrue MHKpoopra-
HU3MBbI, HEXapaKTepHble IJIsI OopraHu3Ma ueJioBeKa. B peayJsibraTe Mo-
I'yT HAYaThCA BOCIAJIUTEJIbHbIE IIPOIEeCCHhI: MPOLOJIXKUTEJIbHbIE aJjljiep-
ruyecKue peaKIUU [Ja’ke Ha camble OOBLIYHBIE INPOAYKTHI NMUTAHUA,
IuchYHKIUA KUIIeYHUKAa, MeUYeHHU, MOJKeJIyJIOYHOH KeJie3bl, dHAOK-
PUHHOM cHUCTeMbl U T. H. [IpuM HOABJEHUU NEePBBIX NPU3HAKOB JUC-
0aKTepuo3a cJjelyeT IIPOKOHCYJbTHDPOBATHCA y Bpaua-CIEeIHaJIUCTA.

UTo TaKoe BCACbiBaHWe MUTaTesbHbIX BELLECTs? BcacbiBaHue.
KakoBa posb BOPCMHOK B NPOLECCe BCAChIBAHWS BopcuHkm
BelecTs? TOHKOIO

Yem pasnnyaloTCs MPOLECCH BCACbiBAHUA BOAbI W KULWEYHUKA.
MNPOAYKTOB pacliennenuns Benkos, XUpoB U YIeBO-  TomcTwish
Ros? KMLLEYHUK,
Kakne npoueccobl, CBA3aHHble C NUTaHMEM, MPOUCXO- Kan.

OAT B TONCTOM KULEYHUKe?

Kakoe 3HaueHue nOJid IUIIeBApPEeHUS YeJOBeKa HMeeT
TO, YTO BHYTPEHHIOI NOBEPXHOCTb POTOBOIi IIOJIOCTH
BBICTUJIAET MHOTOCJIOMHBIN J3IUTEJNINH, a IIOBEPXHOCTb
KUIIeYHUKa — OJHOCJIONHBII?



§ 28. '

KiraccuuecKkue uccaegoOBaHUSA IIPO-
[IeCCOB IHII[eBAPEHUA U €ro peryJid-

1. Kakne mexaHu3Mbl nexar B 0OcC- nuu ObLIN npoBeaeHbl UBaHom Iler-
HOBE  peryfsunm  npoueccos poBuuem IIaBJIOBBIM U €ro COTpPyA-
XWN3HeLeaTelbHOCTH? HUKaMu. VIMeHHO 3a 3TU HccJegoBa-

2. Yro TaKoe rurmeHa? Hua HW. II. IlaBigoB 6Bla yAOCTOEH

HoobGenesckoii nmpemuu. OH paspabdo-

TaJI IeJblii PAJ 3KCIepUMEHTaJIbHO-
XUPYPTrUUYECKUX IIPUEMOB: B)KHUBJIEHHE (DUCTYJ B pPa3JIMUHBIE OTIEJIbI
JKeJIYOIOUYHO-KHUIIIeUHOr0 TpaKTa, Ilepepe3ka, (popMUpPOBaHMHE «MAaJoro
JKeJIyAouKa» W T. [I.

Pucrysa — HUCKYCCTBEHHOE OTBEPCTHE, CO3JaBaeMOe B CTEHKe KaKo-
ro-1u60 BHYTDPEHHEro OpraHa WJM INIPOTOKe JKeJjie3bl. B 3TO oTBepcTue
BCTaBJIIETCA TPYOOUKA, Uepe3 KOTOPYI0 MOXKHO H3yUYaThb COIEPIKUMOE
opraHa WJIM BelllecTBa, BbIpabaTwiBaemoe xeje3oii. Tak, M. II. IlaBios
XUPYPrudYeCKUM INYTEM BBIBOAUJ HAPYXYy NPOTOK OOHOII M3 CJIOHHBIX
JKeJIé3 co0aKH, B TO BpeMA KaK OCTaJIbHbIE CJIOHHBIE JKeJie3bl IIPOILO0JI-
KaJIU BBIAEJATH CJIOHY B pPOTOBYyI0 1mojocTb. Taxkum o6Gpa3om
OH MOI', He HaHOCS Bpela 3J0POBbIO >KHBOTHOMY, HMCCJIEIOBATh COCTAB
CJIIOHBI.

Bo BpeMs 3THX OIIBITOB yJAJIOCh IMOKa3aTb, YTO HEKOTOPOe KOoJInue-
CTBO CJIIOHBI BBIJEJISAETCHA €ellEé OO0 TOro, KakK mIulla IomnaJja B POT, TO
eCTh IIPU BuAe nuinu. Ka'kabplil 13 Hac 3HAET 3TO Ha COOCTBEHHOM OIIbI-
Te. IIaBJIOB BBIACHUJI, UTO IIPH BHIAE U 3alaxe IMHUINH TaKKe IPOUCXO-
OUT BBbIJEJIEHUE JKeJIYIOYHOIO COKa, KOTOPOe YCHUJIMBAETCA BO BpeMs
nepeXeéBbIBAHUA NUINU BO pTy. Takum obOpa3oM, Korja MUIIEBOH KO-
MOK IIpOTJIaThIBAeTCA U IOIaJaeT B YKeJYAOK, OpraH HNOJHOCTBHIO I'OTOB
K OBICTPOMY INlepeBapWBAHUIO IUIK. Bo BpemMsa HAXOXXIEHUSA MOUINU B
JKeJyOoKe YCHJIUBaAETCA BblJeJIeHHe COKa IOIXKeJIYIOUHOM JKeJie30H U
JKeJIUM TMeuYeHbIo, TO eCTh KHIIeUYHHUK OKa3bIBaeTCA 3apaHee IIOAT0TOB-
JIEHHBIM K MNOCTYILJIEHHUIO HNUIIU U3 *KeJyIKa U JaJIbHeHIleMy eé Iepe-
BapuBanui. H. Il. IlaBioB gokasaJj, yTo: 1) Bce OTIeJIbl XKeJyI0UYHO-
KHIIEYHOT'0 TPaKTa YCHUJIMBAIOT CBOIO pPaboOTy mepen TeM, KaK B HUX IIO-
nagéT mnuima; 2) 3TH IPOIEeCChl PeryJUpPYIOTCA HEePBHOM CHCTEMOil, a
TaK)Xe HEKOTOPBIMHM XHNMUUYECKHUMH BellleCTBAMH-PeryJiTopaMu, IIpU-
HOCHMMBIMH K "KeJIYAOYHO-KHUIIIEUYHOMY TPAKTy TOKOM KPOBH.

IIpaBuabHOe mMUTaHMe. 3JO0POBbe uUeJIOBeKa B 3HAUYUTEJIbHOH cTelle-
HHU 3aBHCUT OT TOI'0, HACKOJbKO NPABUJBbHO OH muraercs. Iluima moJrx-
Ha OBITH pPa3HOOOpPa3HOM MO COCTaBYy OJSA TOrO, YTOObI yIOBJETBOPSATH
Bce moTpeOHOCTH ueJsioBeKa. JKesaTeslbHO, YTOOBI eJa MMeJa NPUATHBIN
3amax M BKYC, IIPUBJIEKATEJbHO BBITJIALeJA. B 3TOM ciydyae BbIIEJAET-
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cs OoJIbllle MUIleBAPUTEJIbHBIX COKOB M ITUIIA JIyYIlle U ObICTpee Iiepe-
BapUBaeTCA U BcachbIBaeTCH.

Jlyuie nuratbcsi 3—4 pasa B CYTKH, HPUUYEM OOJBIIYIO YAaCTh ITH-
I ynoTpebJIAThL B NEepBOIl MOJIOBUHE OHA — 3a 3aBTPAaKOM M 00eaoM
¥ He mepeejaTh Ha HOUYb. IIoOMHUTe, UTO €CThb IIPOAYKTHI, KOTOPHIE
HeJIb3S1 YIIOTPEOJISATh B OOJIBIINX KOJIMUECTBAX: KUPHAas NHUIlla, OCTPhIE
OPUIIPaBbl, aJKOroJb W IP.

ITumia He moJ/kHa OBITH OUEHb ropsueli, TaK KaK TeMIlepaTypa BbI-
ure 50—53 °C MoOKeT mMOBpeIUTh CJAMU3HNCThIE O0OOJIOYKM pTa M HUILEBO-
pa. Iluma He goJkHaA OBITH OUEHb CYyXO#, TAK KaK B 3TOM cjyuae Iie-
peBapuBaHUe 3aTPYIHSETCS U MOXKeT ObITh IIOBpPe)XJeHa CJIU3UCTad MU-
meBoga u Jkeayaka. Cyxyro muualy, Takyio, Kak OyTepOpoabl, YHIICHI,
CyXapUKHU, NPAHUKH, JyUIllle eCTb C MOJIOKOM, Kedupom, cokom. Heob-
XOOUMO CJIeIUThL 3a TEeM, UTOObI B ITHIIle He ObIJIO OUYEeHb MHOTO pas-
OpajkawlNX BeLIeCcTB, OCTPhIX NPUNpPaAB, yKCyca, Ieplia, XpeHa, rop-
YUIIBI U T. O., Ja)Xe OUeHb CJAAKUI Yaii MOXKeT IIOBPeIUTh BHYTPEHHIOIO
000JIOUKY JKeJyIoKa.

I'uruena nmuraHua. YoorpebJieHre HeJOOPOKAUECTBEHHBIX MPOAYKTOB
MOJKeT IIPUBECTH K MUUIEBOMY OTPaBJeHMI0. Hallle Bcero NpUYMHONA OT-
pPaBJeHUuA ABJIAITCA 00JIe3HETBOPHbIE OAKTEPUHU, KOTOPbIE MOTYT IIPO-
HUKHYTb B KEJYAOUHO-KHIIEYHBIH TPAKT C HEMBITBIMH OBOILlAMU U
¢pyKTamMu, ChIPOIi BOIOIi, UCIIOPYEHHBIMHU KOHcepBaMu U T. II. QueHb
4acTO BO30YyAWUTEJIU MUUIEBbIX MH(GpEKUUH U Ailla ININCTOB IlepefarTcA
JIOAAM Yepe3 HaCeKOMBIX: TAPAKAHOB M OCOOEHHO MYX.

HKenynouHo-KuilleuHble NHPEKIIUYM 0OO0OCHOBAHHO HA3bIBAIOT OOJIE3HS-
MU IpA3HBLIX PYK. Eciu cobJuiogaThk mpaBuJia TUTMeHbl MUTAHUA, TO 3a-
pakeHHe 3TUMU MHMEKIUAMU CTAHOBUTCH MaJIOBEPOATHBIM.

CuJypHO cTpajaeT OT HecOOJIOJeHUs TUTHeHbl NMUTAaHUuA IedeHb. OHa
criocobHa K pereHepaliny, OJHAKO e€é BO3MOXXHOCTH IIO CaAMOBOCCTAHOB-
JeHUI HeOe3rpaHMUHBI. EINE OOHONM NPUUNHON THUOEJHN KJETOK, Hapsd-
Oy C 3JIOynoTpebJieHneM aJIKOTOJITI U OTPABJEHUSAMH AJOBUTLIMH Bellle-
CTBaMU, MOXKeT ObIThb BOCHAaJleHUe ITIeYyeHU, Ha3blBaeMOe rernaTUTOM. JTO
ofOlilee Ha3BaHUE BOCIIAJIUTEJbHBIX 3a00JiIeBaHUII IeUyeHW, BO3HHKAalo-
XX OT Pa3JUUYHBIX HNPUUYHNH U TPeOYIOIIUX pPa3HOro JeueHUs. Ecuan
BOBpeMsA YCTPaAHUTL IIPUYUHY pa3pylleHusd IeUueHU, TO YacThb OpraHa,
OCTaBIIAsACA HENOBPEXXIEHHOM, MOYKeT O00eCIedyuTh UYeJIOBEKY [OOJIVIO
KU3Hb.

Haa Ttoro yToObl M36e)KaTh HENPUATHOCTEN, CBA3aHHBIX C pPa3jany-
HBIMHU 3a00JIeBAHUAMH JKeJYJOUHO-KUIIEeUHOI0 TPaKTa, CJeayeT COOJIIo-
JaTh HECJIOYKHbIe HOPMbI T'MI'MeHbl MUTAHUA. BBINMOJIHANATE IIpaBUJja ca-
HUTApUU NPU IPUTOTOBJIEHUU NUIIU U efbl. [Iuinta moJskHa OBITH CBe-
Kell, ¢ HEeHCTEKHIIMM CPOKOM TrOAHOCTU. DPPYKTHI U OBOLIU HOJIXKHBI
OBITh BBIMBITHI YHCTOI BOJOM M OIIOJIOCHYTHI KUNAUYEHOMH BOJOI. Pyku
U KYXOHHbIe NPUHAAJIEKHOCTH [IOJI)KHbI OBITH UHCTBIMH.



Perynaumns nuwesapeHus. [urueHa nuraHus

IIpuémMbl OKa3aHMA HEepPBOM ITIOMOIUM IIPH MNHIUEBBIX OTPABJEHHAX.
ITuieBsie OTpaBJIEHUA YaCTO CONPOBOXKIAIOTCS OIACHBIMU HApPYIIEHU-
AMHU ObIXaHUS, KPOBoOOpalleHUsa, GQYHKIIUI IIe4yeHU U TPeOyIOT CaMbIX
9KCTPEHHBIX JiedyeOHbIX MEPOIIPUATUII, KOTOPblEe AOJIXKHbBI HAa4YWHATHCA
ellé no mpuxona Bpauda. IIpu3dHaKaMH OTpPaBJIEHUSA SABJIAKTCA TI'OJIOBO-
KpyJXeHue, 0OMODPOUYHOE COCTOSIHME, 03HO0O, 60JI1 B )KUBOTE, PBOTA U IO-
Hoc. B aToM ciuiyuae HeOOXOAUWMBI NPOMLIBAHNE JKeJIYAKa, BhI3bIBaHHIE
PBOTBHI, cjlabuTeJIbHOE, KJIM3Ma AJIsA ObICTPEeHIIero yaajeHus HeBCOCaB-
merocs saga. IIpu ocTaHOBKe AbIXaHUSA WM CepAlla AOJIYKHBI IpUMe-
HATHBCSA HCKYCCTBEHHOE AbIXaHHe M HempsaMOH Maccak cepnaiia (cM.
c. 104). 3arem GOJIBHOMY HAaOO IIOJIOXKUTh I'PEJIKY K PyKaM H HoOram,
IaTh OOMJIbHOE NMUTHE M OOPATUThHCA K Bpauy.

NudeknuonHsie 3a00JieBaHUA NHIIEBAPUTEJbHOH cucreMbl. Of-
HUM U3 CaMbIX ONACHBIX 3a00JIeBaHUM, NepefalolluXxcs uepel3 MNHIle-
BapUTEJbHYIO CHUCTEMY, ABJIgeTcAa O6omyau3m. BaxTepus, BBI3BIBAIO-
miasa 3To 3aboJieBaHUe, XKUBET B IIOUBE W NONaJaeT B OPraHu3M ueJio-
BEeKa C OBOIllaMU, rpubamMu, KOHCEPBUPOBAHHLIM MACOM U T. II. CIIOpHI
3TUX 0aKTepUl OYeHb YCTOMYMBBI K Da3JIMYHBIM (paKTOpaM Cpenbl, a
caMHy 0aKTepUH NPeKPaCHO YXUBYT M PaA3MHOXKAIOTCA B OECKHUCJIODPOI-
HOI cpene. Bosie3Hb NPOABJIAETCA Uepe3 HECKOJIBKO YacoOB IIOCJIe IIO-
nagjaHus B OPraHu3M OOTYJIMHOBOI 0aKTEpPUM M HAYWMHAETCA C PBOTHI,
TOJIOBHBIX OoJieil ¥ 6oJiel B )KUBOTe, HO TeMIlepaTypa OObIYHO He II0J-
HUMaeTcA. Boje3dHb OBICTPO pa3BUBaeTCA U yxKe Uepe3 CYTKU MOYKeT
NPHUBECTH K DPACCTPOMCTBY 3PEeHUA, NMapajuuy MBIIII U rubeiu.

Emé ogHUM omacHbIM 3a00JIeBaHUEM SBJIAETCA CAJAbMOHEANE3. 3a-
pakaloTcsa UM 4yepe3 NPOAYKThI — sfAiflla, MOJIOKO, MsAco. BoJsie3Hb Ha-
YHHAEeTCA C BBLICOKOII TeMIlepaTyphbl, PBOTHI, 6oJieil B »xuBoTe. Habro-
JaeTcsa 4YacThlil cTyJ (Oduapes), 60JIbHOI OBICTPO cJiabeer.

Jusenmepus — uHPEKIIMOHHOEe 3a0oJieBaHWe, Mopajrkalolliee CTeH-
Ky °KeJIyAOUYHO-KHIIIEUHOTO TPaKTa, IPeUMYLIeCTBEHHO TOJICTOM KHIII-
KM, U IIpOoTeKalolllee C SABJEHUAMU O0OlIeil MHTOKCHUKAIIUU (OTpaBJie-
HusA). JluseHTepus BbLI3BIBAETCA OJHOKJIETOUHBIMU Iapa3uTaMu
(IpocTeRIINMU) UJIN OAKTEePUAMU.

Jlu3eHTepuiiHas MajoyKa yallle BCero INepeHOCUTCSA MyXaMHU U, IIO-
naB B OPraHU3M C BOJOM HMJIM IIUIIEH, IIOpakaeT CJIMU3UCThIe 000J10Y-
KU TOJICTOTO KuIlleuHUKa. IIpu OIu3eHTepUM DPe3KO IOBBIIIAETCA TEM-
nepatypa TeJjla, INOABJAKTCA OOJIM B JIEBOM IIOJIOBUHE »HUBOTa. Ha-
oJrozaeTcsa Auapesi, BO3MOXKHO C KPOBBIO.
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OgHUM U3 OPU3HAKOB BUPYCHO20 2ena-
muma ABJIAETCA Heamyxa — IHOoXKeJITeHUue
KOXXHBIX IOKDPOBOB OOJIBHOIO, BBI3BAHHOE
HapylleHueM OapbepHON (QYyHKIUU [IEeYeHU.
Jlpyroe HadBaHue 3TOro 3aboJjieBaHuUsA — 0O-
ne3db BorkuHa (mo umeHu Cepres Ilerpo-
Buuya BorkuHa, BmepBbrie B 1888 r. BhICKa-
3aBUIET0 MBICJb 00 MHGPEKIIUMOHHON mpupoie
6ose3Hu). Bo3oyguresem 3abojieBaHUA SAB-
JseTCSA YCTOHMUYUBBLIA B YCJOBUAX BHEUIHEMH
cpenbl BUPYC, MAaTOTe€HHBIA TOJILKO IJIA 4e-

JIOBEKa.
I'mucThl, UJIM TeJIBMUHTBI, — IIapas3uTu-
YyecKHe YepBHU, OTHOCALIHUECHA K TUIIAM IJOC-
KX U KPYTJIbIX uyepBei. OHu Eotkun C. M.
mapasuTUPYIOT B JKEJYAOUYHO-KHUIIIEeUHOM (1832—1889)

TpaKTe HEKOTOPBLIX XHBOTHBLIX MJK 4YeJIOBe-
Ka. I'IucThl MOTYT HOBPEXAATh KHIIEUHHUK MeXaHHUYecKH, a Kpome
TOTO0, OHU BBIJEJSAIOT BellleCTBAa, SABJSIOIINECa STOBUTLIMHU OJsI Opra-
HM3Ma XO03suHa. ['JIMCTBl OUeHb IJIONOBUTHI. Hampumep, ogHa caMkKa
acKkapuIbl MOXKeT OTKJaAbiBaTh B cyTKu g0 200 000 awum. Bwixonas c
KaJIOM BO BHEINHIOI Cpeay, 3TH SANWIla MOTYT COXPAHATLCS B IIOUBE
HECKOJIbKO JIeT.

B 4ém 3akniovaetcs PUCTYNbHBIM METOA ®ucryna.
M3yYeHuUs nuLieBapeHns 1 KTo ero paspaboran? Muwesoe
Kak ocywecTBnserca HepBHas perynaums nuwesape- oTpaBneHwe.
HNA? TOACHUTE 3TO Ha MpUMepe CNIHOOTAENEHNS. Muwesas
KakoBbl OCHOBHbIE MPUYMHbBI MULLEBbLIX OTPaBNEeHUN? nHpekuns.

3HayeHe wumMmeeT Tepmuyeckas obpaboTka Fenatur.
nmwm?

KakoBbl OCHOBHbIE MPUEMBI OKa3aHWUs NepBown NOMO-
WY NpY NULLEBLIX OTPABNEHWUAX?

ITouemy ammeTUTHBIH BUA HHUINU U KpacuBas CEpPBU-
POBKAa CTOJIA CIIOCOOCTBYIOT XODOUIEMY MHUILlEBADEHUIO?

5—B. B. [Taceunux 8 k.
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ITuranue — COBOKYMNHOCTH IIPOIIECCOB, BKJIOUAIOLUIUX IOCTYILJIEHUE,
nepeBapuBaHUe, BCaChlBaHHWE W yCBOEHHE OPraHM3MOM BellleCTB, He-
00XOOUMBIX [Js NOJAEeP)KaHUS ero HOPMaJbHOM *KU3HeIeATeJIbHOC-
TH. ITOT IIPOILECC OCYIIECTBJIIETCA NUILEBAPUTEJIbHOI CHUCTEMOM1, B
COCTaB KOTOPOIl BXOJAAT NUINEBAPDUTEJIbHBIN KaHal (TpaKT) U NUIle-
BapUTeJbHbIE JKeJe3bl.

IIumieBapeHre — 3TO COBOKYIHOCTh BCeX (pH3NUECKUX (MexXaHU-
YEeCKUX) U XMMUUYECKUX NPOIeCCOB, B XOJe KOTOPBIX MNUIIlA pacCIel-
JISA€TCA IO OTHOCUTEJbHO NPOCTBHIX BEIEeCTB, NPUTOAHBIX [JIsI BCACHI-
BaHUA B KPOBb U JaJIbHEHIIIEro HCIIOJIb30BAaHUA KJETKaMU OpPraHu3-
Ma. B portoBoii mnojocTM 1non JAeHCTBHEM (PEPMEHTOB CJIOHBI
IIPOUCXOOUT IlepeBapuBaHUE YIJEeBOLOB. B kesnyake moj AeidCTBUEM
9KeJIyJOYHOI'O COKa W IIPU YUYaCTHUU COJIAHOM KHCJIOTHI IIepeBapuBa-
I0TCsA OeJKM. B TOHKOM KHUIIEYHUKE HAUWHAKIOT NepeBapuBaTLCA KU~
pPbl ¥ 3aBeplUIaeTCA NepeBapWBaHHE OCTAJbHBIX IUIIEBBIX BEIIECTB,
KOTOpO€ OCYIIeCTBJIAETCA IIOJ OEeMCTBHEM CEKDETOB JKeJE3 CaMOro
KUIIIeUHUKA, NMOMKeJYIOUHOI 'KeJsie3bl U ImeueHU. B TojacToM Kumiey-
HUKE B OCHOBHOM IIDOMCXOJUT BCaChblBaHHE BOJbl M3 HelepeBapeH-
HbIX OCTATKOB nuinu. Jeje3bl CTEHOK TOJICTOrO KHIIIEYHUKA BbIJE-
JAIT CJINU3b, HEOOXOAUMYIO AJid (JOPMUDPOBAHUA KaJja.

BcacriBaHUE TPOAYKTOB NUIIleBAPEHUA MOYXKET OCYLIECTBJIATHLCA BO
BCEX OTAeJaX NUILEeBAPUTEJbHOI CHUCTEMbI, OJHAKO UX IIOJAaBJIAIOLIEE
OOJILIIMHCTBO BCaChIBaeTCH 4Yepe3 CTEeHKH TOHKOI0 KHUIIeYHHKA.

Kinaccrnueckue ucciaegoBaHUSA IIPOILIECCOB IHIeBapEHUSA U ero pe-
ryasauuu 6e1au npoBeneHbl M. II. IlaByioBbIM M ero COTpygHUKaMMU.
Bo BpemMs aTuxX ONBITOB yJAJIOCh AOKa3aTb, UTO BCe OTHEJIbI JKeJy-
JOUYHO-KHUIIIEYHOIO0 TPaKTa yCHJIMBAIOT CBOIO paboTy mepej TeM, Kak
B HUX IOIMaAET MUIA, M 3TH IIPOLIECCHI MMEIT HEHPOryMopaJsbHYIO
peryJsimio.

300poBbe UeJOBeKA B OOJIBIIOI CTEINEHH 3aBHUCHUT OT TOro, Ha-
CKOJIBKO IIPaBUJIBHO OH muTaercs. (A Toro yrtobbl m3bexxkaTb He-
NPUATHOCTEM, CBA3aHHBIX C PA3JUUYHBIMU 3a00JIEBAHUAMU KeJIyI0U-
HO-KHUIIIEYHOTI'0 TPaKTa, CJIefyeT COOJII0JaTh HECJIOXKHble HODMBI I'd-
rveHbl NUTAHUS.



B pe3ynbTaTe NpoueccoB MNUTaHWA
M ObIXaHWA NUTaTenbHble BewecT-
Ba MOMagaloT B KaXAayl Knetky
Tena 4enoseka. IMeHHO B 3Tou
CTPYKTYPHOM 1 DYHKLNOHANbHOW
eanHUNLE OpraHm3Ma 1 MpPomnCXo-
OAT OCHOBHble MPOLECChl, CBAA-
3aHHble C npeBpaweHneM Be-
WeCcTB B Xxoae Ux obmeHa.

Bbl Y3HAETE

— 0 NNAcTU4ECKOM W 3HepreTU4eckoMm obme-
HE KaK HeOobXOLUMBIX YCNOBUAX XW3Hedes-
TeNbHOCTU OpraHM3Ma 4enoBeka;

— 06 ocobeHHocTax obmeHa Genkos, yrne-
BOAOB, XWPOB, BOAbl W MUWHepanbHbIX Be-
WEeCTB B OpraHM3Me 4enoseka;

— O HOPMax MNUTaHus;

— 006 OCHOBHbIX HapyleHuax obmeHa Be-
uiecrs.

Bbl HAYHYHMTECD
— COCTaBNATb MULLEBLIE PALMOHBI B 3aBUCK-
MOCTV OT 3Hepro3satpar.



Mexay OpPraHU3MOM U OKDPYKalo-
e ero cpeloi HellpepPBIBHO NIPOUC-

1. 470 Takoe 0bMmeH BellecTs? XOAUT O6MeH BellecTBaMU U 3HEpPru-
2. KakoBbl 0cobeHHOCTM oOMeHa eii. OOMeH BelIEeCTB HAYWHAETCS C
BEWeCT8 y  pacTeHuwn NOCTYNJEHUSA B OPraHMU3M BOIbI U
XUMBOTHbIX? NHUIEeBLIX IIPOAYKTOB. B mpoiiecce
3. Kakme Genku aBnawTCA Henon- nepepabOTKM 3THUX BeL(eCTB oOpra-
HOLEHHbIMN? HHN3M II0OJIy4yaeT 3Heprur U MaTepH-

aJbl, KOTOpPble HEOOXOAUMbI €My OJISA

MIOCTPOEHUSA COOCTBEHHBIX KJIETOK U

TKaHei. He ucmnosb3oBaHHBIE B pe-
3yJibTaTe NpPEeBPAlIeHUH BeIIeCTB OCTATKH, a TaKyke HEKOTOphble Ipo-
OVKTBI KU3HeAesATEJbHOCTH BBIBOASATCA M3 OpraHM3MaA.

Taxkum o6pa3oM, oOMeH BellecTB B OpraHU3Me IIpelCTaBJIseT COOO
He IPOCTO IIOCTOAHHBIA TOK BEIIECTB Yepe3 ero OCHOBHBLIE CTPYKTYDHI,
a COBOKYIHOCTb BCEX XMMHUECKHUX peaKIIUif, IPOUCXOLALIMX B HEM.
IIpy aTom peaknuy, CBS3aHHBLIE C IPEBPAII[eHHEM BEIECTB, MOXXHO OT-
HECTH K [IBYM IpOIleccaM: IJIACTUYECKOMY M 3HEPreTHUeCKOMY OOMEHY.

IImacTuyeckuit oOMEeH — 3TO MPOILECCHI, TPU KOTOPBIX ITPOUCXOIUT
IOCTPOEHHEe COOCTBEHHBIX MOJIEKYJ U OPraHOUIOB (6uocuHmesl), meJe-
HUe KJIETOK, POCT OpraHM3Ma, 3aMeHa MOBPEXKAEHHBIX MOJIEKYJ U KJie-
TOK. WHBIMHM cCJIOBAMH, IIJIACTUYECKHUH OOMEH — COBOKYIIHOCTHL peak-
LUl CHHTe3a OPraHMUYECKHUX BEIEeCTB B KJIETKE C HCIOJIb30BaHUEM
3HEpPruu.

B mpolieccax aHepreTH4ecKOoro ooMeHa IIPDOUCXOAUT pa3pylleHue
(pacnad) nosyyeHHBIX C MUIIEH IMUTATEJbHBIX BEIECTB JO IPOCTBLIX CO-
eIVHEHU. ITH Npollecchl, Ha3BaHHble OMOJOTMYECKUM OKHCJIEHHEM,
MIPOTEeKAalOT MOBOJbHO MEAJIEHHO U INPUBOLAT K BBICBOOOXKIEHUIO 3HEP-
I'UY, 3allaCéHHOM B XMMHUYECKHUX CBA3AX OPraHUYECKUX MOJIEKYJI MUIIH.
BrICBOOOIKJAKOIIIASACA dHEPIrUsS YAaCTUUYHO PACCENBAETCs B BHAE TEIJa, HO
3HauyuTeJIbHAA €€ JacThb 3aTpauuBaeTrcda Ha cuHTed AT® (cMm. § 11, 20).

Eciun B KJeTKax BO3HUKaeT INOTPeOHOCTh B 3Hepruu, to ATP
pacnagaercsi. IIpu 3TOM BbIeJsIeTCA dHEPrUs, 3a CUET KOTOPOM U IPO-
TeKaloT pa3J/IMYyHble IIPOIIeCChl KU3HeAeATeJbHOCTH. OpPraHiu3m ueJioBe-
Ka IoTpebJigseT oueHb MHOI'O 3HEpPruu, Tak KakK pab®oTa MbINIL, ITOYEK,
Mo3ra ¥ JIIOOBIX JAPYTrUX CHCTeM TpebyeT HIOCTOAHHBIX e€ 3arpar.
PasnuuHble nUTaTEJbHBIE BEIIECTBA IIPU OKHCJIEHUH BBIAEJSAIT pas-
HOEe KOJIMYeCTBO 3HEPruU, eIWHUIIEell U3MEepPEeHUs KOTOPOH ABJISeTCS
0xcoyaw (Hx).

PaHbIllle KOJIMYECTBO TEMNJIOTHI OIIPEeJssAJN IO U3MEeHEeHHUIO TeMIiepa-
Typel 1 r Boxbel Ha 1 °C. 9Ta efuWHUIlA TOJIyYUJIa Ha3BaHUE KaJIOPUA
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(xan). 1 kasopusa npuMepHo paBHa 4,19 [I»x. CnenmuajaucTbl, 3aHUMAa-
oleca npodJjieMaMy NHUTAHUA 4YeJIOBEKa, 4acTO YIIOTPEOJIAIOT ellé On-
Hy eaununy — Kasaopus (nuinercs ¢ mponucHoOM OyKBBI). Ha camom
IeJjie oHA sBJAeTcAa KuJokaJjopueii (1 kkas), paBHoii 1000 kajsopuii.
Bce mepeunc/ieHHble eTUHUIBI M3MEPEHUA HCIOJb3YIOT IIPU pacuéTrax
9HEpPreTUYeCcKol IIeHHOCTH MPOAYKTOB M 3Hepros3aTpaT OpraHu3Ma IIpH
Pa3JIMUYHBIX BUAAX HATPY3KH.

OomeH OeakoB. B cocTraB 0eJIKOB opraHmaMa UeJIOBeKa BXOJIUT NIPU-
6sausuTesibHO 20 BUJIOB AaMUHOKHCJIOT, KOTODPbIE COEAUHAITCSA B CTPOrO
OIIpeJieJIEHHOM NOPAAKe AJA Ka)XJAOoro Buja OeJika B AJIMHHBbIE IEII0Y-
Ku. BeJKu mumiy, pacnajasch B JKeJyAOUHO-KHIIIEYHOM TpPaKTe OO OT-
JeJIbHBIX AaMHUHOKHCJIOT, BCAaChIBAIOTCSA B TOHKOM KHIIIEUYHUKE B KPOBSA-
HOe PYCJIO U DPa3HOCATCA K OTAEeJbHBIM KJeTKaM OpraHu3ma, B KOTO-
PbIX U NPOUCXOIUT CHHTE3 HOBBIX 0OEJIKOB, CBOMCTBEHHBIX UEJIOBEKY.

Pacnagasicb, aMHHOKHCJIOTHI 00pa3ylT BOAY, YIJEKUCJbIA rai u
ATOBUTHIII aMMHaK. B KJjeTKax NeYyeHM aMMHaK IIpeBpallaeTcsi B MO-
yeBUHY. Bosa ¥ MOoyeBMHA BBIBOASATCA U3 OpraHu3Ma B COCTaBe MOYH,
a YrJeKHCJIbIII ra3 BbIAbIXaeTcs uepe3 JIETKUE.

IIpu oxucaenuu 1 r 6enka Beigesasierca 17,2 xll»x (4,1 kkaJj) aHep-
run. OIHAKO OpraHM3M DEeAKO HCHOJb3yeT OOJIbIIoe KOJIUUYEeCTBO OeJI-
KOB [OJIA THOKPBITHS CBOMX 3HEepPreTHUYECKUX 3aTpaT, TAaK KaK OeJIKH
HYKHBbI IJIs1 BBINIOJIHEHUSA APYTUX QYHKIIUHA.

IToacuurano, uto 3a 80 cyTOK pacmagaeTcs IIOJIOBHHA BCeX OEJIKOB
Tejla ueJioBeKa, To ecThb npumepHo 400 r 6eaxkoB B cyTku. OaHaAKO
aMHUHOKUCJIOThI, OoOpa3oBaBIIMeCA IIPU pacrmaje COOCTBEHHBIX OEJIKOB
OopraHu3Ma, He BBIBOAATCS K3 HEro, a HCIOJIb3YIOTCS BHOBBb, BKJIIOYA-
fAACb B COCTaB CHUHTE3UDPYEMBbIX 0eJIKOB. B CyTKH ¢ nuilleii B OpraHuU3M
IOJI)KHO moctymnaThk He MeHee 40 r 6eakoB (ayume 100—150 r). Pac-
TUTEJIbHbIE O€JIKH SABJAIOTCA HEIOJIHOIEHHBIMU [JIS YeJIOBeKa, I03TO-
My IIDHM BereTapuaHCKOWl AueTe HeoOXOAWMO IIPaBHJIBHO NOAOUpPATh pa-
IIUOH, YTOObI HECKOJIbKMMH PACTUTEJIbHBIMHU OeJIKaMH 3aMEeHHUTb
TNOJIHOIIeHHBIH >KUBOTHBIA 0O€JIOK.

O6meH yraeBonoB. B opraHu3m yrjeBoAbl INOCTYIAalT B BHUIeE
Pa3JNUYHBIX COeJUHEHHUH: KpaxmaJi, INIMKOTeH, caxapo3a UJIu (QPYKTO-
3a 1 Ap. BcaceIiBaioTcs yrJjeBoAbl B BUJE TJIIOKO3bl BOPCHHKAaMM TOH-
KOTO KHIIIeYHHWKAa U IIonajgalT B KPOBb. IIpu 60JBIIIOM KOJIMYECTBE yr-
JIeBOJOB B IHUIIle MX HU30BLITOK NpEBpAallaeTCcsd B MOJHCAXaPUJ I'JIMKOTeH
U OTKJIAAbIBAeTCHA «IIPO 3amac». Hampumep, B meYeHU UeJIOBEKA MOJXKET
oTkJganbiBaThcsa g0 300 r ramkoreHa. IIpoaykTel pacmaja yrJIeBOAOB
BBIBOJAATCA U3 OpraHuU3Ma uepe3 IOUKHU (Bojga) U JIErKue (yrJIeKHUCJBIHN
ras).

YraeBoabl ABJAIOTCSA IJIaBHBIM HCTOYHHUKOM JHEPrUM B OpPraHU3MeE.
ITpu okucsenuu 1 r yrueBoaoB Beigeaserca 17,2 kIlx (4,1 KKaJ) saHep-
run. I'mroko3a ocobeHHO HeoOxoauMma AJii HOpMaJbHOM paboThl MoO3ra.




lnactnyecknt 1 3HepreTn4ecku obmeH

CHM)KeHHe cofep)XaHUsA TJII0KO3bl B maasme Kposu ¢ 0,1 mo 0,05%
OPUBOIUT K OBICTPOI IOTEpe CO3HAHUA, CygoporaM W rubeiu.

B3spocsiomy desioBeKy HEOOXOAMMO IIOJIyyaTh ¢ mullleii He meHee 150 r
yrJyeBoOB B cyTKHU. CjemoBaTesbHO, 3amaca IJHKOTeHa B NEeYeHH MO-
’KeT XBAaTUTh He 0O0Jiee UeM Ha [OBOE€ CYTOK WJIM Ja)Ke Ha MEHbIIUH
CPOK, TaK KaK IPU AaKTUBHON JesTeJbHOCTU YIJIEeBOJOB HY KHO ropas-
no 6osibiie — go 500 r B cyTKH.

O6MmeH xupoB. HUpBl ABIAIOTCA COeJUHEHUSIMHU, BKJIOYAIOUIUMHU B
ceba »KUpHBIE KUCJOTH U rauuepuH. Ilog geiictBuemM ¢GepMeHTOB IO~
JKeJIYZOUHOM JKeJie3bl U TOHKOI'O KHIIEUHHWKa, a TaK)Xe IPU yYacTUU
JKeJIYM JKUPbI IIepeBapUBAIOTCSA M BCACBIBAIOTCS B JUM(MATUUYECKHEe Ka-
NUJIJIAPEI BOPCUHOK TOHKOT'O KUIIIEeUHUWKA W Jajiee C TOKOM JUMGBHI II0-
nagaloT B KPOBb.

B opranmam uesiOBeKa JKUPHI MIOCTYIAIOT KaK C "KHBOTHOII, TaK U C
pactureabHON nwuileii. M30BITOK KHUpa OTKJIAAbIBAETCA B HOAKOMXHOM
"KUPOBOM KJIeTUATKe, IIPUUYEM MOT'YT OOpPa30BBIBATLCA JXKHPOBBIE [EII0,
MOKpPBIBAIOIIMe 3aTpaThl )KMpa B TeueHHEe MHOTMX CYTOK. Kak u yrie-
BOIBI, KUPbl pacnagaloTcsA A0 YIJIEKHCJOrO rasda U BOAbl U BbIBOASTCS
TeM e OYyTEM.

JKups! ABJIAIOTCA Ba'KHEHIIUM HCTOYHHKOM 3HEPTUU JJisi OpraHU3-
Ma uyeJsioBeKa. OKuciyieHHe 1 I' »KUPOB IIPUBOAUT K BBICBOOOXKIEHUIO
38,9 kI (9,3 KKaJj) sHepruu. IloTpeOHOCTh B KHUpax omnpenessercs
dHepreTUYeCKUMH HOTPEeOHOCTAMM OpraHM3Ma B IIEJIOM U COCTaBJISIET B
cpeagieMm 80—100 r B cyTKH. 3HAUHTEJbHASA UYACThb JHEPreTHUUYECKHUX
NOTPEeOHOCTEeiI IMeueHU, MBI, IToYeK (HO He MO3Tra) HOKphIBAaeTcs 3a
CUET OKHCJIEHUSA >KUPOB.

O0MeH BOOBI M MUHEpPAJBHBIX coJieil. Boga Hanb6oJiee pacnpoCTpaHEH-
HOe BelLeCTBO B HallleM OpraHu3Me. B3pocCJblif YeJIOBEK COCTOUT U3 BO-
OBl IPUOJIN3UTENBbHO HA 65% , a yesloBeYeCKUI 3aPOABIII COTEPUT OKO-
go 90% Boapl. B cyTKH opraHm3M uyeJIOBEKa TepseT okoJio 2,0—2,5 x
Bogbl. CTOJIBKO 2Ke OH MoJiyuaeT B cyMMme ¢ nuthéMm (1 J1) u nuien
(1 ). Boga u pacTBOpEHHBIE B Heil MHUHepaJIbHbIE COJIM BCACBIBAIOTCS
10 BCEMY JKeJIYIOUHO-KHIIEUYHOMY TPAKTy, HO 0OJIbIlle BCEro uepe3 BOpP-
CUHKHM TOHKOI'O KumieyHuka. O0e3BOKHBaHUE OPraHM3Ma IIPUBOIUT K
ObicTpOi rubenu. YesoBek 0e3 BOABI MOJXKET IIPOXKUTh He Oojiee 55—
6 mHeli, Torma Kak 0e3 MUIIM OH MOXKeT 00xoauThbcsa Gojee 50 mHEH.

OpraHuam, IIOMHMO BOJbl, HYXKIaeTCAd B IIOCTOSTHHOM IOCTYIJIEHUU
MUHeDaJbHbIX coJeii. I XoTA OHM cocTaBiIAKT He GoJsiee 4% oT Mac-
Chl TeJjla, HabOp MX OueHb pa3HooOpa3eH. B cyTKM B OpraHu3M ueJiOBe-
Ka JOJI)KHO MOCTyIaTh C NUIIEell M NUTbEM He MeHee 4,4 I HaTpusd,
S I xJjopa, 2 r Kajnusa, 1 r Kaaeuusa, 1 r ¢gochopa, 0,2 r kesesa. AtTu
BellleCTBa HA3BIBAIOT MAKPOILEMEHMAMU.

XuMuuecKkue 3JeMeHTHI, COoAeprKaljuecd B OpraHM3Me B HU3KUX
KOHIIeHTpaUuAX (ZOJAX MHJIJIUIDaAMMa), HO He0OOXOQUMbIe IJIA ero HOp-
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MaJIbHOM °"KU3HeJIesATeJbHOCTHU, Ha3bIBAIOT MUuKpodaemeHmamu. OHU
BJIMSIIOT Ha DOCT, Pa3MHOXKEHHEe, KPOBETBODEHHE U JPYrue IIPOILIeCCHI.
K mukpoasemeHTaM OTHOCAT MeAb, MOX, LIUHK, ()TOD, MarHuii ¥ MHO-
rue npyrue BellecTBa. MOYXHO CKa3aTb, YTO B OpraHu3Me uejioBeKa 006-
HapyJKeHa 00JbllIad 4acThb 3JeMeHTOB Tabuauusl . . MeHnngeseeBa.

O6MmeH BewgecTB B KJeTKe. COBOKYITHOCTh BCEX DeaKIMii, CBA3aH-
HBIX C OOMEHOM BellleCTB (OOBIYHO HA yPOBHE KJIETKU), Ha3bIBAIOT .Jue-
mab6oaudmom. IIpu 3TOM COBOKYNHOCTh peaKIUii OMOCHHTEe3a HE00XO0-
OUMBIX OPraHM3My BeILIeCTB, COIIPOBOXKIAIOLIMXCS 3aTpaTaMH 3Hep-
F'UU, Ha3BIBAIOT ACCUMULAYUEN WIU aHAbOAU3IMOM, a COBOKYIHOCTh
peakiuii pacmajga BelllecTB, I'JIaBHBIM 00pPa30M MNUIIEBOrO IMPOUCXOXK-
JEHUsI, COIPOBOKAAMIIINXCS ITOJYUEeHUEM U 3alacaHUeM dHepruu, —
Juccumunayueil NN Kamabou3MOM.

OueBUIHO, YTO AUCCUMHJIAINNA 63 aCCUMUJIAIUN U HA0OOPOT He-
BO3MOJKHBI. B 310pOBOM opranmame ofa IIpoliecca CTporo cbGajlaHCH-
pOBaHBI, XOTSI B IIEPUOA OBICTPOTO POCTA ACCUMMJISIIUS MOYKET Bpe-
MeHHO npeoGJjamaTh Hag guccumuiasnueit. [Togcuurano, 4yTo B3POCJIO-
My 4YeJIOBEKY [IJIA HOPMAaJIbHOII "KHU3HEeNesATeJbHOCTH HEeO6XOIWMO He
meHee 1500—1700 kkas B cyTku. M3 3TOro KoJinuecTBa 9HEPruu Ha
COOCTBEHHBLIE HYIXKJIBI opranmamMa yxoauT 15—35%, a ocraabHOe
3aTpauynuBaeTcsA Ha TeILIo.

Yto Takoe oOMeH BeLlecTs? Mnacru-

Y7o npepnctaBnsioT cobon nNnacTU4ecKuA U yecknum
3HepreTndeckn obmeH 1 rge OHW NPOUCXOLNAT? ob6MeH.

Kakoe 3HaveHwe ans obmeHa Bewects umeetr ATO? JHepreTuyeckun
Kakve eanHwuupl wncnonbsyloT ana obosHayeHws obmMeH.

3Heprumn, 3anaceHHoW B MWUTATeslbHbIX BellecTBax, U Buonornyeckoe
KaKoBbl OCODEHHOCTU WX B3aWUMHOMO NepecyeTa’? OKUCIeHue.
OxapakTtepusymnte 0cobeHHOCTM O0OMEHa OCHOBHbIX Kanopus.

BellecTs B opraHmM3Me 4enioBeka.

Kak MOXHO OOKa3aTh, UTO 9HEepPTrusA B OpraHu3Me ue-
JOBeKa BUaoU3MeHsAeTca?



SPEPMEHTDbI U UX POJIb
B OPFAHM3ME MEJIOBEKA

OaHOBpPEMEHHO B OpraHu3Me 4eJioBe-
K& IIPOUCXOIAT MUJIJIMOHBI DPa3JINy-

1. Kakosbl onTManbHble ycnosua HBIX XUMHUYECKUX B3aUMOJAEeHCTBUIL.
nVLLEBapeHNs B pOTOBOW NOJTOC- Bce aTu peaknmuu mpoTEKAaOT IIPpU
TV, XenyaKe v KueyHuke? TeMmnepartype, 6Juskoir K 37 °C, u

2. Kakne depmeHTbl BaM M3BECTHbI MaJIbIX KOJIeDaHUAX KUCJIOTHOCTU. B
N KakoBa WX POSib B OpraHv3ame TAKUX YCJOBUAX XUMHUUECKHEe peak-
YyenoBeka? MU JOOJIXKHBI OBLIU OBbI JJUTHCS

OYeHb JOJITO, 4 MHOTHE M3 HUX BO-
o0l1lle He JOJIKHBI ObIJIN Obl IIPOUCXO-
auTb. OIHAKO B OpraHu3dMe BCe peaKIMM oOOMeHa BelleCTB IIPOTEKAaIoT
OBICTPO, ¥ MHOTHE U3 HUX IJIATCA MUJIJIMOHHBIE JOJH CEKYHIABbI. JTO NIPO-
HCXOOUT OJarofaps ydyacTHIO B peaKIUAX oOMeHa BellleCTB (DepPMEHTOB.
®depMeHTBI — 3TO CllelraJibHble 0eJIKOBbIe MOJIEKYJIBI, YCKOPAIOIINE
NpPOTEKaHWEe XUMHYECKHX peaKUuil B opraHuame. ®epMeHTHI TaKKe
Ha3bIBAIOT OHOJIOTMYECKHMHU KaTaJju3aTopaMu. B opraHusme yeJjioBeKa
BeIsiBJIeHO He MeHee 1000 ¢depMeHTOB, KaXXIAbIA W3 KOTODLIX u36upa-
TeJIbHO KaTaJu3UpyeT KaKyIo-TO peakKI Ui oOoMeHa BelnectB. Hampu-
Mep, epMeHT Kama.Jia3a CIocoOCTByeT IpeBpallleHUuIo 00pa3yollerocs
B KJIETKaX ¥ OYeHb IJSA HUX SOOBUTOrO nepokcuda éodopoda B BOLY U
Kucsgopoa. Cam ¢depMeHT B peaKIMAX He ydacTByeT, HO OH CIIOCOOEeH
MIHOBEHHO 3alyCKaTh XMMHYECKHUI ITPOLIECC C OYeHb MaJIbIMM 3aTparTa-
MU 3Hepruu. IIpm aTOM OOHON MOJIEKYJIBI KaTaJasdbl JOCTATOYHO, YTO-
Ol 3a 1 ¢ yTuausupoBaTth 10 ThIC. MOJIEKYJ TOKCUYHOII IEepPEeKUCH.
MexaHu3dmsbl pa6oTsl ¢epMeHTOB. PepMEHTATUBHYI aKTUBHOCTD
OOBIYHO OmpeJeJisieT HeQOoJIbIIass YacThb OEJIKOBOl MOJIEKYJbl (hepMEeHTa,
Ha3bIBaeMasi aKTUBHBIM LIeHTPoM. MIHOorga B cocTaB aKTHUBHBIX I[€HTPOB,
IIOMHMO aMMHHOKMHCJIOT, BXOIOZAT HNOHBI MeTaJIJIOB, BUTAMHHBI U Apyrue
coeIMHEeHUsA HeOEeJKOBOM IIPUPOJALI, KOTODhIe HAa3bIBAIOT KodepMeHTa-
MH. AKTUBHBIN LIeHTP (hpepMeHTa JOJIKEH UMeThb TaKyl0 CTPYKTYDY, KO-
TOpasg OAacT eMy BO3MOYKHOCTb Ha MI'HOBEHUE CBS3aThCA C MOJIEKYJIOH
CTPOT'0 OmpeAeJIEHHOI'O BelllecTBa — cyO6cTpaToM JaHHOro ¢epmMeHTa
(puc. 54). Hanpumep, aKTHUBHBIA ILIEHTD JIHN30IIUMAa, COAepJkallerocs B
CJIIOHE U CJIe3aX, TOYHO COOTBETCTBYET YUYaCTKY OJHOTO M3 CaxapuIoB
000JIOUKHN HEKOTOPhIX OaKTepuii. Pasjgaras 3TOT caxapuj, JHU30IUM
yOouBaeT 1 OaKTepUH, He JAaBas UM IIPOHUKHYTh B OPraHU3M ueJIOBeKa.
Poas depmeHTOB B opranu3me uyejioBeka. PepMeHTH! 3a CUET CBoeH
KaTaJUTUUYECKOl aKTHBHOCTH OUEHb BaKHBI [JII HODMAaJIbHON pPaGOTHI
cucreM Hallero opraHuama. [loaTomy OTCyTCTBHME HJIM HapyUIeHUE aK-
THUBHOCTH KaKoOro-jiubo ¢epMeHTa MOXKeT IIPUBECTU K 3aboJjieBaHUAM, a
HUHOTJa U K IubeJsu.
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PepMeHTHl HEOOXOAWMBI AJIsI CHHTe3a OeJ-
KOB, IIepeBapWBAHUA W YCBOEHUS ITUTATEJb-
HBIX BeIleCTB, PeaKI Ui 3HepreTU4YecKOro 00-
MeHa, MBIIIeYHOTO COKpallleHus, HEPBHO-IICH-
XWYECKOM  [OesTeJbHOCTH, Pa3MHOKEHUH,
MPOILIECCOB BBIBEJEHHUS BEIeCTB M3 OpraHu3Ma
u T. O

JlJ1ss AUarHOCTUKH MHOrux 3aboJieBaHU
yeJIOBeKa IIPUMEHSAIOT omnpenesieHHe aKTHBHOC-
™1 (epMEeHTOB B KPOBU, MOUe, CIIMHHOMOS3IO-
BOH KHUJIKOCTU U APYTIuUX CTPYKTypax. Hamnpu-
Mep, aHaJau3upysd (epMeHThl B Ijla3dMe KDOBH,
MOJKHO BBIIBUTb BUDPYCHBIHA TellaTUT, PaHHUE

crazny uH(papKTa MHOKapha, 3a6ojeBaHus mo-  (1C 4. Mexannsm pa-
wex u Ip. BoTbl hepmeHTa

Temnepatrypa m oomMeH BeunectB. CKOPOCTh MHOTOUYMCJIEHHBIX OHO-
XUMUUYECKUX IIPOILeCCOB B JKUBBLIX OpPraHM3Max 3aBUCUT OT TeMmIepa-
TYypbI, OIPU KOTOPO OHH NpPOTeKarT. PnIObl, HaIpUMep, UMEIOT Ta-
KYI0O Ke TeMIepaTypy TeJla, KaK M OKpyJKalolllas UX BOJHas cpena,
NO03TOMY MHTEHCHUBHOCTH IIPOIIECCOB Y HUX HANPAMYIO 3aBUCUT OT TE€M-
nepaTypbl OKpyJKamlleil uX BOAbl. IITHIIBI ¥ MJIEKOIHUTAIOIINE, K KO-
TOPBIM OTHOCUTCSA U 4YeJIOBEK, MMEIOT IOCTOAHHYIO TeMIlepaTypy Te-
Ja. [ToaTomy cCKOpoCTh peaKlUii oOMeHa y 3TUX OPraHU3MOB He 3aBU-
CUT OT KoJIeDaHUWI TeMmepaTypbl OKpyJkalolleil cpeabl. CoxpaHeHHUe
NOCTOAHHOM TeMIlepaTyphl TeJjla ABJISETCA BAKHEHIIUM IIPOSBJIIEHUEM
romMeocTasa B OpraHHU3Me ueJIOBeKa.

Y10 Takoe depmeHThI? MpuBennTe NpuMepsbl depmeHT.
M3BECTHbIX BaM (PepPMEHTOB. AKTUBHbIN
KakoB MexaHn3M paboTbl epMeHTOB? LeHTp.
PackponTe posnb GepMeHTOB B OpPraHW3Me Yenoseka. KogpepmeHT.
MpuBeauTe NPUMEPHI. Cy6crpar.

Yem omacHO [Ji dYeJlOBeKa B IepuoJ] 00Je3HH 3HA4U-
TeJIbHOe IIOBBIIIEHHE TeMIlepaTypbl TeJia (BBIIIE
40 °C)?



BUTAMMHDI U UX POJIb
B OPrAHMU3MIEE HEJIOBEKA

Buramuebsl (OT JaT. 8uma

KM3Hb) — HCTOPHYECKOEe Ha3BaHHe

1. Kakne Bronornyeckn akTuBHble GOJIBIIION I'PYIINIBI GHOJOTNYECKH AK-
BellecTBa BaM WM3BECTHbI W 4TO THUBHBIX BEILIECTB Pa3JHUUYHOII XUMU-
OHM cobow nNpeacTasnAlT? YECKOH NPHUPOIbI, KOTOPHIE OGBIUHO
2. 4TO TaKkoe aKTUBHbIN UEHTp dep- [IOCTYAlOT B OPraHW3M C MHULLEHA U
MEHTa N KOPEPMEHT? 4acTO BXOJAT B cocTaB ()EPMEHTOB,

CTAHOBSACh UX KodepmMeHTaMHu. B oT-
Juuyue OT JPYrUX MIHULIEeBBIX Be-
LIeCTB, BUTAMUHBI He ABJAKTCA Ma-
TepuaJIoM [AJii OMOCHUHTe3a HJU IIO-
Jy4YeHUs 3Hepruu, OQHAKO
Yy4YacTBYIOT IIpaKTHYECKM BO BCeX IMpolleccax OOMeHa BellleCTB.

BurtaMuHbl HEOOXOAWMMBI OPTaHM3MYy B OuUeHb MAaJbIX KOJHUYEeCcTBaX,
OJHAKO IIPU UX HeJOCTaTKe OBICTPO DPa3BUBAIOTCA I'MIOBUTAMMHO3BI, a
Ipy HeXBaTKe — aBUTAMHUHO3bI, KOTODble MOTyT HMETb Jaxke CMep-
TeJbHBIN HUCXO0X. M30BITOK BUTAMHUHOB (rMIIEPBMTAMMHO3) B OPraHU3Me
MeHee OIaceH, HO B pAJe CJydyaeB MOXKET NPUBECTH K THAXKEJBIM OTPaB-
JIEHUAM W HapYIIUTh OOMEH BeIIeCTB.

HenmocTtaTOK BUTaAaMHWHOB B OPraHU3Me MOXKeT ObITh BOCIOJIHEH NpPU-
MEHEHUEeM COAeprKallluX X IIPenapaToB, IIOJIyYaeMbIX XUMHUUYECKUM ITy-
TEM, MUKPOOHOJIOTHYECKUM CHHTE30M WJIM U3 MPUPOIHBIX MCTOYHUKOB.

Kanaccudburaumna BUTAMMHOB. B HacTosilllee BpeMsA H3BECTHO CBBIIIIE
20 BuTtaMuHOB. MX KJaccu(UIIUPYIOT Ha BOAOPACTBOPUMbBIE W YKHPO-
pactBopumblie. Bodopacmeopumbie ButamMmuHbl (C, BUTAMUHBLI T'DYIIIILI
B, PP u 1p.) mocrtynmalT B OpraHu3M 4YeJIOBEKa B BUJe BOJHBLIX pacT-
BOpOB. JKupopacmeopumvie Butamuubl (A, D, E, K) pacTBOpAKTCS B
JKHpaxX IHUIIN U BCACBIBAIOTCS BMECTe C HUMH. ¥ OUEHb ITOXKUJIBIX JIIO-
el MJaM Jioaeil ¢ 3aboJieBAHUAMU IleYeHU HapyIlIeHO BblIeJIeHHe KeJl-
Yy M JKUPBI yCBamBaloTcA 1nJjaoxo0. [Toaromy y HUX HabOJlogaeTcss HeOoc-
TATOK B OPraHuU3Me >XHWPOPACTBOPUMBLIX BUTAMHWHOB — THUIOBUTAMHHO3
UJU Jake aBUTaAMUHO3.

BoaopacrBopumsbie ButamMuHbl. Butamun C (ackopburosas wkucao-
ma) HeoOXOOWM [JII HOPMAaJIbHOro pocrta opraHusama. OH peryJjaupyer
oOMeH yrJIeBOJIOB U OEJIKOB, yUYacTByeT B OOpa30BaHMU OJHOIO U3 IJaB-
HBIX OEJIKOB COeJUHHTEJIbHOM TKaHM — KoOJjlareHa W CTUMYJHPYeT 3a-
KuUBJIeHHWe paH. Kpome Toro, BuramuH C CIIOCOOCTBYET YCBOEHUIO XKe-
Je3a B KMUIEYHUKE, YCUJINBAeT UMMYHUTET, 00e3BpPEe)KUBAeT HEKOTOpPhIE
SATOBUTHIE BelleCTBAa M TOKCUUYHBbIE NPOAYKTHI, 00pa3ymolluecs B CAMOM
opraHu3dMe. B CyTKHU 4eJIOBEKY HYX>KHO MHOJIyUYaTh OK0JO 50 Mr 3TOro Be-
mectBa. IIpu yBesnueHMH HArpy3kKH ((QU3UUYECKONH HJIU YyMCTBEHHOI)

3. 410 TaKkoe paxuT U KaKoBbl ero
NpYYUHbBI?
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I03a BUTAMHUHA MOOJYKHA OBITh PP
yBesinueHa g0 100 miau 200 mr
B cyTKHu (puc. 55). Buramuu C
COJEP KUTCA B OBOLax U PpyK-
Tax, HO 0OOJIbIIIe BCEro ero B
njJogax NIINNOBHUKA, UYEPHOH
CMOpOJIUHe, OOJenuxe U cJamn-
KoM nepie. [[auTesbHas Hex-
BaTKa (3—4 Mecsiia) aTOro BU-
TaMWHa B MNHUILe NPUBOIUT K
3aboJieBaHuIO YuHzoiz. Ha ¢done
CHHM)KEHUS YMCTBEHHONH U (U3UUECKON pabGoTOCIOCOOHOCTH, BSAJIOCTH,
MOpa’XKeHusA KOXKM BO3HHKAET ITOBBLIIIIEHHAs KPOBOTOUMBOCTh. OHa BBI3-
BaHa yBeJMYEeHHEM NPOHUIIaeMOCTH CTEHOK cocydoB. HauwnHarorcsa 6o-
JU B cycTaBaxXx M MblImnax. JJ€CHbI KPOBOTOUAT, 3YObl pPACIIAThIBAIOTCHA
¥ BbIMagaioT. Eciin He BO3MECTUTh HEJOCTATOK 3TOr0 BUTAMHHA, TO de-
JIOBEK MOJKeT HNOTUOHYTb.

Buramun B; (muamun) urpaeTr Ba)KHYIO pOJib KaK COCTaBHas 4acThb
¢ epMeHTOB YIJeBOAHOTO OOMeHa M OoOMeHa aMWHOKHUCJIOT. THaMWUH He-
00X0AUM [OJid HOpPMaJIbHOM paboThl HEPBHOM, 3HIOKPHUHHONH U UMMYH-
HoIi cucteM. CyTouHass IMOTPEGHOCTb B HEM cOCTaBJisgeT Bcero 2 mr. Ec-
JU 4YeJIOBEKY NPUXOAUTCHA >XUTb U paboTaTh B XOJOLHOM KJIUMATE, TO
KOJIMYEeCTBO THAMKHA B IHIIe OOJIXKHO ObITH yBeJIM4eHO B 1,5—2 pa-
3a. Haubosiee GoraTsl THaMHMHOM HU3IeJUA U3 MYKH rpyboro momoJa,
colepJikalue oTpyou, a Takyke 0000BbIe pacTeHUsA: ropox, acoyb, Cod.

IIpn HegocTaTKe BUTaMuHa B, cHauajna BO3HMKaeT 0€CCOHHMIA, IIO-
BBINIIEHHAs Pa3pa’XUTeJbHOCTh, 6ECIIOKOHCTBO, rOJIOBHBIE 6oJsu. IloaB-
JAITCA cjJabocTh M 00JIM B HOrax. Jta 0OJIe3BHb UMEeT UCTOPUUEeCKOe
Ha3BaHUe Oepu-6epu, a COBpeMeHHOe Ha3BaHUEe NOJUHe8pUM.

Buramun B, (pubograsurn) Heo6xogum njasa obeclieueHHUS HOPMAJb-
HOTO 3peHUsdA, POCTA U PA3BUTHUA AeTeil, a TaKyKe OJIs CHHTe3a IJIaBHO-
ro UCTOUYHHKA 3Hepruu B opraHudMe — AT®P. Ero cyrounHas norpeb-
HOCTh cocTaBJisieT 1—2 MI' B CYTKH. ['JITaBHBIMM HCTOUYHHUKAMH BUTAMU-
Ha B, ABJIAIOTCA MOJOKO U MOJIOYHBblEe NPOAYKTHI, AHIA, [le4eHb, MACO,
ppiba, xJieb, rpeuHeBas Kpyna. OgHaKo IIpU TepMHUYECKOIlI oOpaboTke
NUIIEeBbIX NPOLYKTOB cOAepKaHue pubodaBHHA B HUX CHHUIXKAeTCH
nouytu Ha 50% . HexBaTka BUTaMHHa B, B opraHusMe MOXXeT BO3HU-
KaThb IpU OEpeMeHHOCTU HWJIU TAXKEJbIX (PU3UUYeCKUX Harpyskax. Ilpum
3HAYUTEJbHOH HEXBATKE 3TOr0 BUTAMUHA BO3HUKAET BOCIIAJIEHUE CJIU-
3UCTOI 000JIOUKU A3BIKA, YTOJIKOB pTa, ryo. II10x0 3a)KUBAIOT NTOBPEXK-
OeHUSA KOJXKH, CJIe3ATCA rJia3a, pa3dBUBAeTCA CBETOOOSA3Hb.

Buramun PP (RukomuHosas kucaoma) obecrieunBaeT B OpraHuU3Me
HOpMAaJIbHYI0 MHTEHCUBHOCTL 3HepreTuuyeckoro oomeHa. Ilpu Hemocrar-
Ke HHUKOTHMHOBOM KHCJIOTHI pa3BHBaeTCA ne.Jjazpa — TsaXeéJoe 3aboJe-

Puc. 55. CytoyHas noTpebHOCTb B BUTaMU-
Hax




BUTaMuHbl 1 UX POSb B OPraHU3Me 4YesoBeKka

BaHUe, CBI3aHHOE C IOPa’kKeHUeM IleHTPAJbHONM HEePBHOM CHCTEMBbI, JKe-
JYIOYHO-KHIIIEUHOIO TPaKTa U KOXKH. I[Ipu aTom 3aboJsieBaHHU OTMeEua-
IOTCA Pa3pa’XUTeJbHOCTb, HApYIIeHUe UYYyBCTBUTEJIBHOCTHU KOXXHBIX
NOKPOBOB, CHMJ)KEHUE ABUraTeJIbHOM aKTHUBHOCTHU, MNOTEpPs YCTOMUUBOC-
T OpPU X0AbOe, NCUXO03bl U NCUXUUECKasd genpeccusd. Bo3HUKaeT Boc-
najeHue fA3bIKa, HapyINaeTCA CEKpelUusd >XeJyJOYHOro COKa, pa3BUBA-
I0TCA YHOPHBIe NOHOCHI. IlopakeHHe KOXKU XapaKTepu3yeTcss CHUMMeT-
PUYHBIM BOCIIAJIEHHEM JHIIAa ¥ OTKDPBITBIX uacted Teja. Pas3Butue
neJljIarpbl MOYKET OBITH CBA3aHO C OJHOOOPA3HBIM ITUTAHWEM UM HCHOJIb-
30BaHUEM B KaueCTBe OCHOBHOI'O NPOJAYKTa 3€PHOBBLIX KYJbTYD, OCOOEH-
HO KYKYpYy3bl. BaKHeHNIMMH NHIIEBLIMH HCTOYHHKaMH BuUTamMuHa PP
CIy'KaT KpyIbl, xJje® rpyboro momoJia, 0060Bble, BHYTPEHHUE OpPraHbI
KUBOTHBIX (IIe4eHb, MMOUKH, CepAIe), MACO, DbI0A, a TaK)Ke HEeKOTOphle
oBoifu. QueHb BBICOKO COJAep)KaHWE HUKOTUHOBOM KHCJOThI B IPOXK-
’KaxX, CYIIEHBIX rpubdax.

JKupopacTBopuMble BUTAMUHBI. Butammn A (pemuro.s) obecneywu-
BaeT HODMAaJIbHBIA POCT OpraHu3Ma, (JOpMHUpOBaHUE CKeJeTa, Pa3MHO-
JKeHUe KJIETOK KOJKHBIX IIOKPOBOB, HEOOXOAUM JJi HOPMaJbHOTO 3pe-
HudA. [lorpebHOCTh OpraHm3ma B 3TOM BUTAMHHE COCTaBJIIET IIPUOJIU-
3UTeJbHO 1 MI' B CYTKH. ITOT BUTAMHUH COAEPXKUTCSA TOJIBKO B
NPOAYKTAX >KUBOTHOI'O IIPOMCXOXKAEHUA: B IIEUEHH PbIO U ADYTUX KU-
BOTHBIX, fAHIlaX, MacJie, cMeTaHe. B pacTeHuUsaX NOPUCYTCTByeT pPacTHU-
TeJbHBI NUTIMEHT Oema-KkapomuH, U3 KOTOPOI'O B OPraHH3Me ueJiOBe-
Ka MeJJIeHHO obpa3yercda ButaMuH A. IIpu HOpMasbHOM NUTAHUU B Iie-
YeHUU UeJIOBeKa oOpa3yeTcsa [emo J3Toro BuTaMuHa. IlepBrIM
CUMIITOMOM HeXBaTKH BUTaMHUHA A fABJIAETCA KYPUHAA CAENOma, TO ecThb
CHH)KEeHHEe CIIOCOOHOCTHU pas3jNuyaTh IIBeTa B MOJIyMpakKe. 3aTeM Ha CKJIe-
pe rja3a HOOSBJISETCA TO, YTO B HapoJe Ha3biBaeTca OeabMoM. OTCyT-
CTBUE JIeUyeHus ObICTPO IIPUBOJLUT K cjernote. HegocTtaTok BUTaAMUHA CIIO-
COOCTBYET Pa3BUTHIO DA3JIMUHBIX MOPAKEHUH KOXU — Oepmamumos.

Buramun D (kaavyugepos) peryiupyer ooOMeH Kajabiusa u docdopa
U HeoOXOOWM [J HODPMaJbHOI'O 00pa3oBaHUA KOCTHON TkKaHH. OH IIO-
BBIIIIAeT BCAaChblBaHUE 3TUX MHUHEDAJIbHBIX BEIIeCTB B TOHKOM KHUIIIEUHU-
Ke U CIIOCOOCTBYET HX OTJIOXKEHHIO B KOCTAX. /[eTH HCIBITHIBAIOT OCO-
Oyl0 IIOTPeGHOCTh B 3TOM BUTAMHHE, IIO3TOMY CYTOUYHAsA n03a OJOA HUX
HECKOJILKO 0OJIbIlIe, YEeM AJIs B3POCJBIX, U cocTaBiaser 10—25 mr. Bu-
TaMuHOM D 6GoraTel B OCHOBHOM MNPOAYVKThI >XHUBOTHOTO NPOMCXOXIE-
HUS: NeYeHb DbIO, MOJIOYHBIE NMPOAYKTHI, sAina. Kpome Toro, BUTaMuUH
D BripabaThiBaeTcss B KOJKe IIOJ AeHCTBHEM YJIbTPa(UOJJIETOBOrO H3JY-
YyeHUs, TO €CTh IIpU 3arape. ¥ getreil D-aBUTaMUHO3 IIPOSABJAETCA B BU-
e 0oJie3HM, Ha3bIBaeMON paxuUToM. [Ipu aTom y HUX HaOJIIOZAIOTCA CY-
JOpOT¥, OHM OTCTAlOT B DPa3BUTUH, KOCTU TOJIeHEH HCKPUBJIAIOTCH,
OKOCTeHeHHe DPOJHUUYKOB uYepela 3aJep)kuBaeTcs. PaXxuT uale Bcero
HabOJogaeTrcsas y TOPOACKUX JOeTeii, KOTOpble ObIBAIOT Ha COJIHILE
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HaMHOTI'O MeHbIlIe, YeM HX JepeBeHCKHe CBEePCTHUKU.

Buramun E (moxogeposn) sABisgeTCss yHUBePCAJBbHBIM 3allUTHUKOM
KJIETOK OPraHM3Ma OT ITOBPE)XAeHUS UpPe3BbIUailHO aKTUBHBIMH XUMH-
YeCKMMHU COeJUHEHUAMU, KOTOpPble HA3bIBAIOT CBOOOJHBLIMH paauKaa-
mu. Buramus E He gaét cBoGOAHBIM DagUKaJaM KHUCJIOPOJAA pas3pyHIaThb
KJIeTOUHble MeMOpaHbl. MICTOYHUKOM 3TOro BUTAMUHA SBJIAIOTCA pac-
TUTEeJIbHbIe MacJja, 0CO0eHHO HepaduHupoBaHHble. Buramun E copxep-
JKUTCA TaKyKe B MeueHU, AHIAaX, XJeOOOYJIOUHBIX U3IeJIUSAX, Ipedke,
6000BBIX. CyTOUHAsA MOTPEOHOCTL B 3TOM BUTAMHUHE cocTaBiasger 10 mr.

Buramuun K (uanoxunon) yyactByer B 06pa3oBaHUM NPOTPOMOUHA,
0e3 KOTOPOro HeBO3MOXKHO CBEPThIBaHHE KPoBU. CyTOUHasT MOTPEOHOCTDH
B 3TOM BHTAMWUHe He OUEeHb BeJIMKAa — MJOJM MUJjaurpamMma. Buramu-
HOM K 6oraThel MHOruMe HNpPOAYVKTHI: IIBETHASA KallycTa, caJjaT, Kabauku,
roBsI)XKbA IledyeHb. KpoMe TOro, aToT BUTAMHUH BhIpabaThIBaeTcs OaKTe-
PUAMH, XKUBYIIUMU B TOJICTOM KHIIIEUHUKE.

Ponr BUTAMHMHOB B OpraHu3Me ueJjioBeKa. Bxonada B cocraB epMeH-
TOB, BUTAMUHBI YCUJNUBAKIOT AEACTBUE APYTUX OHOJIOTHYECKU aKTUBHBIX
BelIeCTB, ITOBBINIAOT MMMYHHUTET U COIIPOTHUBJIAEMOCTb OpPraHM3Ma K
00JIe3HAM, CTUMYJUPYIOT POCT U pereHepaiuio TkaHei. Hanmpumep, Bu-
TaMHH A ydyacTBYeT B IIpolleccax BOCIIPUATHUA cBeTa, BUTaMUH D — yc-
BOEHHUA KaJbliudg, BUTaMUH K — CBEPTHIBAHUA KPOBU, BUTAMUHBI C U
PP — npakTuueckmM BO Bcex IIpolleccax oOMeHa BelecTB M T. I.

BoabnIMHCTBO BUTAMHHOB He CHHTE3UDPYeTCA B OPraHU3Me U JOJIKHO
peryJIsipHO IOCTyIaTh ¢ nutaHueMm. Buramuunl B,, B,, PP u K npoay-
HUPYIOTCA OAKTEPUAMH, KUBYIIMMKM B TOHKOM KHIlIeUHHUKe. Buramuu D
MOKeT 00pa30BhIBATLCA B KOXKe IIOJ OEMCTBHEM COJIHEUHOI'O CBeTa.

YTo Takoe BUTAMUHbLI? B 4eM ux oTnnyme ot

ApYyrnx BellecTs, BXOAALMX B COCTaB NULLN? BuramuHebl.

Kakne 3aboneBaHwns, CBA3aHHble C HapyweHUEM rmnoBUTamMmnHoO3.
HOPMaNbHOro MOCTYNNEHUS BUTAMUHOB B OPraHW3Mm ABUTaMUHO3.
4YenoBeka, BaM M3BECTHbI? T'mnepBuUTaMunHoO3.
Kak knaccmouvumpytlotT BUTaMuHbl? [pueegute npu-

Mepb!.

KaKoBbl MCTOYHWKM MNOCTYMNEHUS BUTAMWHOB B Op-
raHM3M yenoseka?
KakoBa ponb BUTaMUHOB B OpraHuv3me yenoseka?

Ilouemy u30BITOK OOJHOrO BUTAMHHA HE MOJXKeT 3aMe-
HUTh HEJAOCTATOK APYyroro?




KosnyecTBO aHepruu, Heo6X0gUMOE
YyeJIOBEKY IJIA OCYIIECTBJIEHUS MKHU3-

nuTaHne? HelesATeJIbHOCTH, OYeHb CHUJBHO KO-

2. B KaKux eamHMLax paccyvTbIBa- JebJieTcss B 3aBHCHMOCTH OT MHOTHUX
0T 3HEePreTUYeckylo LEHHOCTb YCJIOBUI: TeMIepaTyphbl OKPYIKalo-
nuTaTeNbHbIX BeLlecTs? e cpeabl; BPpeMEHU, IIPOIIEIIIero

C NocJiefHEro Ipuéma NOHUINU; BO3-

pacra; 1moJia; UHTEHCUBHOCTHU (U3U-
YeCKUX HArpysok u Ap. IloaToMy mys KaXKIOTo 4YeJIOBeKa XapaKTepHBI
ompenesIEHHbIE JHEpPreTHuYecKkue 3aTpPaThl.

Cuuraercs, 4TO HaWMMEHbIIee IMOTpPedJeHNe dHepPruu 3a CYTKH Y Ue-
JIOBEKa, HaXOMAsAIerocssi B COCTOSTHUU MOJIHOTO IIOKOS, COCTaBJISET IIPU-
oausuresbHo 1700—2000 kkaJua. EcTecTBeHHO, UTO HpHU JIIOOOI HaArpys-
Ke Ha OpraHu3M ero aHeprosatrpaThl Bo3pacraioT. IIpm ymMepeHHOM
¢dusnueckol Harpyske uyesioBeky HeoOxogumo 2300 KKajJg B CYTKH,
a IpU TSAXKEJOH 3TO KOJHUUECTBO yBeJuuuBaerca BABoe. IIIKOJbHUKH
13—15 ser pacxoaywoT okojgo 2500 KKaJg B CYTKH, a CTajJileBapbl —
5000 kkaJs u GoJee.

CyiiecTBYIOT mnpodeccHuu, TpeOyIIue Ha NepBbIA B3TJAA MaJbIX
3aTpaT 3HEepruu, HO Ha cCaMOM [JeJjie ABJISIOL[HMEeCA Ype3BbIUaiiHO 3Hep-
roéMkuMu. Hanpumep, ZUpPHKEDP cuMGpOHHUYECKOrOo OpKecTpa 0Jiaroma-
pPS 3MOIIMOHAJBHOMY M (PUUUECKOMY HAIPSAKEHUIO TepsieT 3a BpeMs
KOHIlepTa OO0 2 KI Beca. JTH IIOKa3aTeJd YUYUTHIBAIOT IIPU pPacCueéTe
HOPM HHTAHMA, B KOTOPBIX YKAa3bIBAIOT KOJHUYECTBO OCHOBHBLIX MHTa-
TeJIbHBIX BEIIECTB, HEOOXOAUMBIX AJIS ITOJITHOTO BOCIIOJTHEHUS 3HEPreTu-
YeCKHX 3aTpaT, COOTBETCTBYIOIIE€ BO3PACTHLBIM M HHBIM IpPYyNNaM JIO-
el (B 3aBHCHUMOCTH OT BUJA TPYIOBOI AeATEJIBHOCTU UJU COCTOSAHUSA
3I0POBbs) 3a OIIpeJleJIEHHBIM NepuoJ BpeMeHHU. Hailie Bcero pacCyuThl-
BAIOT CYTOYHbIe HODMBI nmutaHusa (tadJua. 2).

Tabauma 2

CyTO‘lHLIe HOPMBI MMTAHUA U JHepreTHYeCKHe MOTPEOHOCTH meren

Bospacr Beaxku, r/kr | Kupwl, r/Kr | YraeBogbl, T | JHepreTHyecKas
LIeHHOCTb, KKaJ

7—10 2,5 1,56—2,0 330 2300—2800
11—15 2,0 1,0—1,5 350—400 2800—3000
Crapmre 16 | MeHee 2,0 1,0 450—500 3000—3200
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Juemonoeu — yuéHble, U3ydampllue OCOOEHHOCTH NUTAHUS YeJiOBe-
Ka, IMOJCUUTAJIU, UTO B3POCJOMY 4YeJIOBeKYy HY)KHO 14 KIr OUIIYU B He-
Jejio. XOTA HA caMOM JeJie HY)XHO IIOJACUYUTHIBATHL He BeC ChbeAeHHBIX
OPOAYKTOB, a YMCJO KaJIOPUil, NOCTYyNMBUINX B OPraHU3M C HNHUIIEH.
JJiss 3TOro CyIIecTBYIOT CllelHaJibHble TaOJIUIIbl, B KOTODbIX YKa3bIBa-
eTCA 3HepreTHuYecKas I[eHHOCTh NMPOAYKTOB muTaHusd (tadj. 3).

Tabauma

CocraB u JHepreTHYeCKadA LI€eHHOCTb OCHOBHBIX IIPDOAYKTOB IIMUTAHUA

ITpoaykTel Cocras, T KanopuithocTs ITuineBnie
(ga 100 r nobaBKHU
Beanku MKupsel VYrieBoanl | IPOAYKTa), KKaJ | (KJIeT4yaTKa)

1. IIpoaykThl MUTAHUA, COAEPIKAILIHE B OCHOBHOM YrJeBOAbI

Osowyu

KapTrodeJsb 2,0 0,1 19,7 83 1—1,5
MODPKOBBL 1,3 0,1 7,0 33 1—1,5
TOMAaThI 0,6 — 4,2 10 0,6—0,9
OrypIbl 0,8 — 3,0 15 0,6—0,9
kabauku 0,6 0,3 5,7 27 0,3—0,5
I'pubbvt ceescue 3,2 0,7 1,6 25 1,5
DpyrkxmoL, az00bL, 6axnesvLe

a6J0KH 0,4 — 11,3 46

aleJyIbCUHbI 0,9 — 8,4 38 0,6—0,9
CMOpDOJAMHA 1,0 — 8,0 40 1,5
cauBa 0,8 — 9,9 43 0,3—0,5
apbya 0,7 — 9,2 38 0,3—0,5

Maxapornbie usdenusn, Kpynbvt

KpYIIbI 7,0 0,6 71,3 323 0,3—0,5
MaKapOHHbIEe 10,4 0,9 75,2 332 0,1—0,2
uagenaus

xJ1e0 4EpHBIH 4,7 0,7 49,8 214 0,6—0,9
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Hopmbi v pexum nutanHns. Hapywenns obmeHa seLyecTs

I1podonxcernue
ITponyxThI Cocrag, T Kanopuitnocts ITuieBsre
(ga 100 r nobaBKH
Beaku Kupsl | Yriesozas! | IPOAYKTA), KKaJ | (KJIeTUATKA)
2. TIpOoayKTHI MUTAHHUA, COAEPIKALHE B OCHOBHOM QO€JIKH
Kypuna 20,8 8,8 0,6 165
Msco 20,2 7,0 — 144
(HeXKUpHOeE)
Priba 17,5 0,6 — 75
(He>xupHas)
Tsopor 16,7 2,0 1,3 156
3. IIpoayKTHI IMTAaHMHA, COAEepKAalUe B OCHOBHOM JKMPBI
MacJo
CJIMBOYHOE 0,6 83,4 - 749
pacTuTeJIbHOE — 99,9 — 899
CanBKM
20% >KupHOCTH 2,4 18,2 3,6 199
25% oxupHOCTH 2,6 25,0 2,7 248
Berunna 10,9 25,0 — 277
Capaeabku 12,4 9,4 1,3 143
Cocucku 10,3 17,9 0,4 200
4. IIpoaykTsl MUTAHUA, CoAepsKallHe BCe NMIEeBble HHrpeIHeHThI
MoJaoko 22,8 24,4 36,3 469
eJibHOE
Aino 12,7 11,1 0,7 157

Y uejioBeKa, HaXOOALIErocd B CIIOKOMHOM COCTOSHHUU, MbILIILbI pac-

xoayoT 26%

BCcex 3aTpaT JsHepruu, medeub — 25%, mo3r — 18%,

cepaune — 9%, mouku — 7% . Ilpu (usuyeckoir Harpyske 3HepreTHu-
yeCcKMe 3aTpaThl MBIIIL U cepAlia Bo3pacTaloT B 4—6 pa3, a mo3ra u
neyeHu He MeHAOTCA. IIpy yMCTBEeHHOM TpyJZe IOTpeOJieHHWEe 3Hepruu
OpPraHu3MOM UYeJIOBEKa TaK)ke BO3pacTaeT, OLJHAKO He TaK 3HAYUTEJb-
HO, KaK Ipu (U3UUECKOM Harpyske.
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IToTpeb6iAeMble YeJIOBEKOM MHUIIEeBhIe MPOAYKTHI JOJXKHEI IOJHOCTHIO
MMOKPBIBATH 3aTpaThl sHepruu. HaGop HpPOAYKTOB, COAEepKAIUX MUTAa-

TeJIbHbIE BellleCTBa B KOJIMUeCTBe,

AJOCTATOYHOM [OJIAd YAOBJIETBOPEHUA

3HepreTUYeCKUX IIOTPEeOHOCTEl B COOTBETCTBUM C HODMaAMU NUTAHUS,
Ha3bIBAIOT NMUILEBHIM PallMOHOM.

ITpu cocraBJieHMU IHUILEBOTO palMOHA HeJb3A 3a0bIBATh, UTO ITHUIIA
IOJI)KHA OBITh PA3HOOOPA3HOM M BKJIOUATHL B Cebsa OeJKU, YrJIeBOIbI,
KUPBbI, BUTAMUHBI U1 MHHepaJbHbIe cOJU (TabJ. 4).

Tabanuna

IIpMMepHBIH HAaGOp NMPOAYKTOB Ha cyTouyHoe kKoamyecTBo 2000 kkax

ITpoayxkT Macca, r Cocras, T Kanopuiinocts,
Beaku | Kupsl | Yriaesoawl Krast
Xneb uépHbIH 200 9,4 1,4 99,6 428,0
Kaprodein 200 4,0 0,2 39,4 166,0
Kpymna 40 5,2 2,4 26,2 142,0
Msco 100 20,2 7,0 — 144,0
Pri6a 80 14,0 0,4 — 60,0
A#uo, 1 wT. 50 6,3 5,7 0,3 78,5
TBopor 100 16,7 9,0 1,3 156,0
MouJioko 300 8,4 9,6 14,1 174,0
Kedup 200 5,6 6,4 8,2 118,0
Macuio
CJUBOYHOE 5 — 4,1 — 37,4
pacTuTeJbHOE 20 — 19,8 — 179,8
DpyKTHI 300 1,2 — 33,9 138,0
Cyxue OPYKThI 20 0,4 — 13,2 57,0
Osowu 300 5,0 — 19,7 96,5
Bcero 96,4 66,0 255,9 1975,2

Henbp3ss muTaThCs, HANIPUMEP, OJHUMHU YIJIEBOJAMU, XOTS OHHU JyU-
nie Ipyrux KOMIIOHEHTOB HHUINM HOAXOIOAT IJIS IIOKPBITHUS 3HEpreTuuec-
KHUX 3aTpaT. beJaku mMsACa cogepJ)kaT BCe HeOOXOAUMble UeJIOBEKY aMu-
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Hopmbl v pexum nutaHus. Hapywenus obmeHa selyects

HOKHCJIOTBI, HO B MsfCe HeT MHOTMX BHTAaMHUHOB, MUHEpPAJbHBIX Be-
LI[eCTB, YIJIeBOJOB. 3aTO YIJIEBOJOB OYeHb MHOT'O B XxJebe, KapTodeJe
u kamax. TakuM 06pa3oM, HaTypaJIbHOTO YHUBEPCAJbHOrO IPOAYKTA,
CIIOCOOHOTO yAOBJIETBODUTHL BCe NMOTPeOHOCTU OpraHmuama, HeT. [[okasa-
HO, YTO OKOJIO TPETHU IHUIEeBbIX 0EeJKOB AOJYKHO OBITH KMUBOTHOTO IIPO-
UCXOXKJIeHUs, a TpeTb — DPACTUTEJJbHOTO.

Kpome TOro, mpu cocTaB/ieHHU NHUIIEBOTO pallMOHa AOJKHA YUYUTHI-
BaTbhCS YCBOSEMOCTh NMHUIIU, TAK KaK npumepHo 16% eé He ycBauBaer-
cs. YCcBOAEMOCTh — CIIOCOGHOCTBH HHIIM K IIepeBapUBAHUIO U BcachIBa-
HUIO COJlep)KalllUXCA B Hell nmuTaTeJbHbIX BellecTB. OHa 3aBUCUT OT KO-
JudyecTBa IIHIU, CIIOCOOa €€ NPUTOTOBJIEHUSA, a TaKxKe MHAUBUAYAJb-
HBIX OCOOEHHOCTEeHl M COCTOSHUS OpraHu3dMa KOHKDPETHOro d4eJjoOBeKa.

Pexum nmuranuda. Jlydine Bcero nmutatbcd 3—4 pas3a B AeHb. Ilpu
3TOM 3aBTpaK JOJIKeH ofecrnedyuThb OK0J0 30% aHepruu, HeOOXOAUMOIL
IJIS HOPMAJIbHOM °KH3HEeAEeATeJbHOCTH, 06eq — okojso 50% wu, Hako-
Hell, yoKUH — OKoJio 20% . ¥eJsaTesbHO y)KMHATh He mo3gHee 19 4, B
OPOTUBHOM CJydae BeJIUKAa BEepPOATHOCTb HabpaThb JuuiHuii Bec. Heco6-
JIOeHUEe pexXuMa, IepeefaHue, YBeJUUYEHHEe B palOHe JOJU MYYHBIX
NPOAYKTOB BEeAET K HapYUIEeHUIO YIrJIEBOAHOrO M YKUPOBOro OOMEHOB, 3a-
00JIeBaHUAM CepJIeYHO-COCYAUCTON cuctembl. M30BITOK yrJieBOJAOB, II0-
CTyHaloUUX C NUIel, NPUBOAUT K O0pa3OBaHUIO JKUPOB, OTKJIAaJbIBa-
IOIUXCA B IIOAKOXXHOM »XHPOBOM KJeTUyaTKe.

Hapyumienus ooMeHa BemiecTB. Ka'XAblil 4eJlOBeK MMeeT ONTUMAJIb-
HBIIT BeC, KOTODBIH ONpejesisieTcd ero pocTOM, IIOJIOM, Bo3pacTtoMm. Og-
HaKO HeNpaBUJIbHOe NMHUTAHMNE MOXKET CTaTh NIPUYMHON U3MeHeHUus Beca
JeJIOBeKa KaK B OJHY, TaK U B JPYrylI0 CTOPOHY B 3aBUCUMOCTH OT TO-
ro, Kakoi mpoiecc ooMeHa (IJacTUYEeCKUI UM 3HepreTudecKUii) cra-
HOBUTCHA IpeobaazamomuM. OJHUM U3 CaAMbIX PACIPOCTPAHEHHBIX CUMII-
TOMOB HapyuieHus oOMeHa BelleCTB U OJHOBPEMEHHO 3a00JieBaHUEM SB-
asgerca oskupeHue. Q)kupeHUe JeJUTCA Ha CTeNeHU (IO KOJUYECTBY
KMPOBOM TKAaHM) U Ha TUMNBI (B 3aBUCUMOCTH OT IPUYUH, IPUBEAIINX
K ero pa3Butuio). Q)xupeHue BeJAET K IMOBBINIEHHOMY DHUCKY BO3HUKHO-
BEeHUA CaxapHOro amabetra, runepTOHUYECKOH OOJIe3HM U APYyrux 3a00-
JeBaHMUI, CBA3aHHBLIX C HAJUUYMeM H30bITOYHOro Beca. OKa3bIBaeTcs, B
6oraThIX, NPOMBINIJIEHHO Pa3BUThIX CTPaHaX OXXUPEHHUEM CTpajaer
KaJAbI NOATHIA MYXXUYMHA U KaxKJasg TpPeThbA KeHIUHa. B 0eJHbIX
CcTpaHax Hab6J/OJaeTCss IPOTUBOIOJOXKHasA KapTuHa. Tam JoasaM ecThb
OpOCTO Hedvero, M MHOTrUe CTpaJaloT auctpoduerr — 3abojeBaHUEM,
CBA3aHHBIM C HEJOCTATOYHBIM IIOCTYNJIEHUEM B OPraHU3M IUTATEJbHBIX
BelIecTB, 0CO0eHHO Oenka. [JucTtpodusa xapaKTepudyeTca HNOBPEXKAEHU-
€M KJIeTOK U MeXXKJIETOUHOTO BellleCTBa, B pe3yJibTaTe uero u3MeHseT-
ca (QYHKIUA OopraHa. B OCHOBe AUCTPO(MUU JIeKUT HapylUleHUue Tpodu-
KH, TO eCTh KOMILJIEKCA MEeXaHW3MOB, 00eCcIeuYnBaAOUINX MeTaboJU3M U
COXPAHHOCTb CTPYKTYPBI KJIETOK M TKaHeH.
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3aboseBaHnsd, CBA3aHHbIE C HapylUIeHMeM o0OMeHa BellecTB. Bo
MHOTHX CJyYasX UIJUINHUK alNeTUT HJIU HeXXeJJaHHE MNOTPedJATh
MUY SBJISETCA CJIeACTBUeM 0oJie3HU. AHOopekKcus — 3TO 6OJIe3HD JIIO-
Oel, ‘KeJalIIUX IIOXyAdeThb BO UTO ObI TO HU cTaJio. Ilpuuyém uaime
BCEro 3TH JIOAU He ABJIAOTCA ToJicThiMu! Ceiuac craJjio SCHO, YTO
aHOpPEeKCUA — CepbEé3HOe IICUXUYEeCKOe DaCCTPOMCTBO, U HEKOTOphIe
ICUXUATPhl CUUTAIOT €€ INPOABJIEHUEM OJHONM M3 (hopM IIN30(hPEeHUuH.
OOBbIYHO 3Ta OO0JIe3Hb HaOJIIOJAaeTCsd Y MOJIOABLIX JIOAEei B BO3pacTe OT
12 go 30 iser. Yaime 6oJie3Hb IIOpPa’kaeT AeBOYEK, YeM MaJbYHUKOB.
BosibHBIE XyOelOT HACTOJIBKO, UTO HPOUCXOIAT HapyIleHWusA NOHIlleBa-
pPeHus, KpoBooOpallleHUus, NCUXUKHU. [[aA u3jedyeHUs HeoOXO0IUMO
npuberatTb K NOMOIIM Bpadyeid ¥ TIOCIUTAJU3UPOBATH GOJBHOTIO.

CoBepIllIeHHO IIPOTHBOIOJOXKHAA KapTUHa HabjamogaeTca IpU Oyau-
muu. Ias aroro 3abojieBaHUS XapaKTepHBI MPUCTYHObl O0XKOPCTBa, BO
BpeMsa KOTOPBIX OOJIbHOIf, a uJallle OOJIbHAas CbeJaeT BO MHOTO pa3
0oJibllle enbl, UeM OOBIYHO, — IepeedaeT. BoJie3aHb NPOBOIUPYETCS
0EeCIIOKOMCTBOM, 3MOIIMOHAJbHOII HANpPAXXEHHOCThIO, OJUHOUYECTBOM.
JleueHrne OyJIMMUN B KOHEYHOM cCUeTe 3aBHCHUT OT CaMOro OOJIBLHOTO,
KOTODPBIHA JOJI)KeH Hay4YUThCA CHHMATh CTPeCcC KaKUMH-TO IPYTUMHU
cnocobamMu, a He 06KopcTBOM. Ecun »Ke He KOHTPOJIMPOBAThH cedd,
MOYKHO IIOTOJICTeTh OO HEBEPOSATHBIX pa3MepoB.

OT 4ero 3aBUCAT 3HepreTnyeckme 3aTpatbl DHepreTn-
yenoseka? yeckune

YTO Takoe HOPMbl MUTAHUA U OT Yero 3aBUCAT OCO- 3arparsl.
DeHHOCT nx pacyeTa? HopmMbi nutaHus.
OT 4ero 3aBUCUT NULLEBOU PALMOH KOHKPETHOrO Ye- Muweson
noseka? 4Yto HeobxoAMMO yyMTbIBaTb NMPU €ro co- PaLNOH.
CTaBneHun? YcBosieMoOCTb.
KakoBbl OCHOBHblE peKOMEeHAaUMM NO pexumy nuta- Pe>xuum nuraHus.
HWna? O)xnpeHue,

Kakve Bnabl HapyweHns obmeHa BewlecTB CBA3aHbl Auctpogus.

C HenpaBWbHbIM NUTaHMemM? OxapakTepusynTe ux.

Yem pmoJ/KeH pal3jUyaThCAa NUIIEBOM pallMoOH JIOAel,
3aHUMAaKLIUXCA YMCTBEeHHBIM TPYAOM, U JIOAEH, 3aHU-
MaIOIUXCA TAMXKEJIBIM (HU3UYECKUM TPyAaom?
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O6MeH BelllecTB B OpraHu3Me IIPEACTABJISET COOOM COBOKYIIHOCTh
BCeX XMMUUECKUX PeaKIluii, IIPOUCXOAAIINX B HEM.

XuMuuecKHue peaKIlUU, CBA3aHHBIE C IpeBpallleHueM BellecTB, OT-
HOCAT K ABYM IIpollecCaM — IIJIAaCTUYECKOMY U 3HepreTUYecKoMmy 00-
MmeHY. IlnacTuueckuii 0OMeH — 3TO COBOKYIIHOCTH DeaKIIUi CUHTe3a
OpPraHW4YeCKHUX BeIlleCTB B KJIETKe C HCIIOJb30BaHWEM 3HEPruUu. JHep-
reTU4eCKUil oOMeH — 3TO pacmaj HOJIYYeHHBIX C MUIlleli mMUTaTeJsb-
HBIX BeIlecTB JO INPOCThIX coenquHeHui. IIpoiecchr pacnaza, Ha3BaH-
Hble OMOJIOTUYECKHUM OKHCJIEHHEeM, IIPOTEKalT JOBOJIBHO MeJIeHHO
¥ NPUBOJAT K BBICBOOOXKIEHUIO dHEPruu, 3aaCéHHOM B XUMUUECKUX
CBA3AX OpPraHUMYECKUX MOJIEKYJ NUINU. BBICBOOOXKIAIOIIASCA JHEpP-
rusg 4acTHYHO paccemBaeTCA B BUe TelJja, a YaCTHUYHO 3alacaer-
(8

PassniuuHble mUTaTesbHBIE BellleCTBA NPU OKUCJIEHUU BBIOEJIAIOT
pa3Hoe KOJHMYEeCTBO 3HEePruu, eJUHUIlell U3MEepeHUsA KOTOPOH ABJA-
orca goxoyau (dox). IIpu pacuérax aHepreTUUYeCKO LIEHHOCTU IIPO-
OVKTOB U 3Hepros3aTpaTrT OpraHu3Ma NPU pPa3JMUYHBIX BHUAAX Harpys-
KUV HCHOJIb3YIOT eIUHUIY U3MEPeHUusdA — KaJIOpUIo.

B opranmame uyesioBeKa BCe peaKIIUM OOMeHa BeIIeCTB ITPOUCXO-
OAT ObICTpO OJsaromaps ydyactuio ¢epmeHToB. OTCyTCTBUE HUJIU HapPy-
nieHue aKTUBHOCTH KakKoro-imbo ¢epmeHTa IpPUBOIUT K 3aboJjeBa-
HUAM HJIU K rubesu.

15 ocyliecTB/IeHUS HOPMAaJbHOTO OOMEHa BeleCcTB ueJIOBEKY He-
00X0aMMBbI BUTAMHUHBI, KOTOPbIe He ABJIAIOTCA MaTepuaJioM AJA OUOo-
CHHTe3a WJIU IIOJIYyYeHUsA 3HEepruu, OJHAKO yUYaCTBYIOT IPAKTUUYECKU
BO BCeX OOMEHHBIX Ipolleccax OOBIYHO KaK CTPYKTYPHBbIE 3JIEMEHTHI
¢epmeHTOB (KO(hepMEHTHI).

KosinuecTBO 3HEpruu, HEOOXOAUMOE UeJOBEKY AJA OCYILecTBJie-
HUA KU3HeLeATEeJbHOCTH, 3aBHCUT OT MHOTUX ycJyoBuii. Iloatomy
IJIST KajXKIOT0o UesjioBeKa XapaKTepHbl MHAWBHUAYaJIbHbIE d9HEPTreTuuec-
KHe 3aTpaThl.

IloTrpebissiemasa desioBeKOM nuina (palmMuoOH) AOJIXKHA MOJHOCTBLIO
TIOKPBIBATh 3aTpaThl 3Hepruu. HecobsoaeHne pekuMa NUTAHUA Be-
JET K HapYIIeHWIO yrJIeBOOJHOTO U YXUPOBOTO OOMeHa, OKUDPEHUIO0 U
3a00J1eBaHUAM CEpPIEYHO-COCYAUCTOM CHUCTEMBI.



B opraHu3mMe 4enoBeka MOCTOAH-
HO NpoucxoauT obmeH BewecTs.
B 3tom rnase Mbl paccMOTpUM
0CODEeHHOCTM BbigeNeHns npo-
LYKTOB XW3HeOeATeNnbHOCTU U3
BHYTPEHHeM cpelbl OpraHuM3ma
4yenoBeka Yepe3 cneunanm3mpo-
BaHHYlO  MO4YeBblaenuTenbHyto
cncTemy.

Bbl Y3HAETE

— O ponu BbldeneHns B nogaepXaHun noc-
TOAHCTBA BHYTPEHHen Cpefbl OPraHv3Ma;

— O CTPOEHUW MOYEBbIAENUTENBHON CUCTe-
Mbl;

— 06 0cobeHHOCTAX CTpOeHUs U PYHKUMOHM-
poBaHWa Mouek;

— O perynauum OestensHoCTU MoYeBblaenwu-
TeNbHOW CUCTEMBbI;

— 0 3aboneBaHWAX OPraHoB MOYeBblaeNeHus
M nx npodunakTuke.

Bbl HAYYMTECD
— pacnosHaBatb Ha HarnagHbIx Nocobuax
OpraHbl MOYEBLIAENMUTESIBHON CUCTEMBI,

IJIABA 8



§ 33. BBIAAENEHME U Ero 3HAYEHME.
OPrAHbl MOMEBbIAENEHUA

1. Kakune nyTv BbigeneHns npoayk-
TOB 0OMeHa BellecTB 13 opra-
HM3Ma YenoBeka BaM W3BECTHbI?

2. Kak ocyulecTBnseTcs perynsums

paboTbl OPraHoB, COCTOSALLMX W3
MbILEYHOW TKaHW?

Mo4euncnyckaTenbHbin
KaHan OpraHbsl MOuYeBbIgeJeHusd. B

Puc. 56. MoueBblgenmMtensHas cucTema

Moyeson
ny3bipb

B pesynabrate mpoliecca BblAeJIEHUSA
OPOUCXOOUT yAajieHue U3 OPraHu3-
Ma TeX MPOAYKTOB OOMeHa, KOTOpbIe
He MOTyT ObITh HCHOJIb30BaHbI. IIpo-
OVKTBI pacmaja pal3JIMYHbIX Be-
I1ecTB, oOpa3yloluecss B KJETKax
opraHm3aMa B Ipoliecce pas3HooOpas-
HBIX OOMEHHBIX peaKI Ui, cHadaJja
NOCTYIIAIOT BO BHYTPEHHIOIO cpejay,
a 3aTeM BBIBOOATCA U3 OpraHuama.
3HaueHUe BbIJEJIEHUA 3aKJIioua-
eTCcsi B IOJJEP>KAaHUU MOCTOSIH-
CTBa BHYTDEHHell Cpeabl Oopra-
HU3Ma.

OCHOBHBIMU OpPraHaAMU BBI-
IeJIeHusA ABJIAIOTCA MOYKH, Ue-
pe3 KOTOophble yAaJATCA a30T-
coIeprKalle MPOAYKTHI pacmna-
oa OeJIKOB, H30BITOK BOJBI,
HEKOTOpbhle COJU U Apyrue Be-
mrectBa. Takum ob6pas3om, modu-
KU MOAJEP)KUBAIOT MMOCTOSTHHOE
COOTHOIIIEHNE BOAbI M COJIEl B
opraHuaMe.

BrigesneHue IPOAYKTOB 00-
MeHa BeILeCTB OCYIIeCTBJIAETCA
u gpyrumm nyrtamu. UYepes
JEérKue u3 opraHu3Mma ueJioBe-
Ka YygmajgsieTcsa YTJIEKHUCJBbIA
ras, HeOOJIbIIOE KOJINYECTBO
napoB BOJAbI, HEKOTOPhIE JIETY-
qyye BellecTBa. [loToBbIE KeJie-
3bl BBIJEJAIOT Yepe3 HapyX-
Hble IIOKPOBHI TeJjla BOAY, MO-
4YeBUHY, aMMHUaK, coau. Hepea
KHIIeYHUK U3 OpraHu3Ma C Ka-
JOM YyJaJISIOTCA COJU STOBU-
ThIX THAMXKEJBIX METaJlJIOB.

aHaTOMHHN 4YeJIOBeKa OpraHbl
MOUYEBbIAEJIEHUA OTHOCAT K MO-
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yegvLdenumenvHoit cucmeme. Cpeayu opraHoB MOUYEBBIJEJEeHUS pa3Jinya-
IOT: TOYKH, MOYETOUHMKN, MOUYEBOH ITy3bIPb U MOUEHCIYCKaTeJIbHBIM
KaHaJ (puc. 56).

Crpoenne u pa6ora mouek. Iloukn — mapHble 000OBUIHBIE OPraHhbI,
pacIoJIO)KeHHble Y 3aJHell CTeHKMW OPIONIHON MOJIOCTH Ha ypoBHe 1-ro
M 2-T0 MOSCHUUYHBIX IIO3BOHKOB. Macca KaXJOil MOYKH NPHUOJIU3UTEJb-
HO paBHa 150 r. [IinuHa mouku B cpegHeM 12 cMm. ITouku nmpukpemnJe-
Hbl K OPIOIIHOM CTEHKEe CJI0eM COeOIUHUTEJIbHONM TKAaHU TaKUM 00pasoM,
YTO pacroJiaraloTcia o o6e CTOPOHBbI ITIO3BOHOYHHKA, HAX NOSACHUIIEH,
mo3agyu meueHW U Kesqyaka (cMm. puc. Ha c. 149). CHapyxu Ka)kjgas
NOYKa IOKPhITAa O0OJIOUKAMHM U3 COEOIUHUTEJBHON M KHUPOBOM TKaHU.
ITouka cocTouT M3 ABYX CJIOEB: 6OJIee TEMHOI'O HApPYXKHOI'O0 — KOPKO-
8020 u 00JIee CBETJIOTO BHYTPEHHEero — mo3zo80z20 (cM. puc. 56). Bo-
THYTHIH Kpai MOYKM OOpalléH K NO3BOHOUHUKY. B aTom mecTe B Iou-
Ky BXOJIST M BBIXOAAT U3 HEE KPOBEHOCHBIE cocyabl. B aTom ke mec-
Te B IIOYKEe HAXOLUTCHA II0JIOCTb, Ha3bIBaeMas NnoYeyHoll JoxaHkoir. OT
MOYEYHOM JIOXaHKU Ka’XIOM IIOYKM OTXOAUT MOUYETOYHHUK, COeIUHSIO-
WP MOYKY C MOUYEBBIM IIY3BIPEM.

KaxXmas moyka COCTOUT NPHU- MNoYeyHbIn
6an3utenbHo u3 1 MJH Hedpo-

HOB. HedpoH saABIseTca (GyHK-
IIUOHAJbHONH eIWHUIIEHl IIOYKU U
MOXKeT obfecleyuBaThb IIpoOIlecc
puabTpani, OOJHAKO KOHIIEHT-
pPUpDOBAaHHWE MOUHU TNPOUCXOIUT
TOJILKO IIPM COBMECTHOII paboTe
MHOTuUX HedppoHOB. OTIeJIbHBIN
He(ppOH COCTOUT U3 KaAnNcyav. 4
nouwewHozo kanaavuya (puc. 57).

Kancysasl He()pOHOB pacmoJo-
’KeHbl B KOPKOBOM CJIO€ IIOYKH U
NPeACTaBJIAIT CO00If MHUKPOCKO-
NUYECKYI0 YaweyKy U3 ABYX CJIO-
€B 3MHUTEJHAJIbHBIX KJIETOK, MEX-
Oy KOTOPBIMH HMMEETCH IIeJIEBUI-
HO€e NPOCTPAHCTBO, Iarolllee Haua-
JI0O TIOUEeYHOMY KaHaJblly. BHyT-
PU KamcyJibl PacIloJIOKEeH KJIy0Oo-
YeK KPOBEHOCHBIX KAaIUJJIAPOB,
obpaaywoiuiica B pe3yJbTaTe
MHOTOKPATHOT'O BETBJEHUSA IIO-
YeYyHOM apTepHuU, Hecylleil KPOBb
B nouku. Iloueunasa aprepus orT-

XOOUT OT aopThl, JABJEHHE B HeH Puc. 57. CTpoeHme HedpoHa




BeigeneHue v ero 3HayeHwe. Opf'aHb/ mMo4esblgenieHns

OUEeHb BeJIMKO, W 3a 45 MHH uUepe3 IIOUKM NPOXOJUT BCA KPOBL opra-
HU3Ma 4YeJIOBeKa.

3a CUYéT BBICOKOTI'O JaBJIEHHS KPOBU B KJYGOUKOBBIX KaIHJJISAPAX BO-
Ia ¥ HeOOJbIINE MOJIeKYJIbI Pa3JUUYHBIX BeleCcTB, COoAep Kallliecs B
mi1asMe KpPOBHU, NMPOXOIAT uepe3 TOHKHE OJHOCJIOMHBIE CTEHKH W IOoIa-
JaloT B LIeJIeBUAHOE NPOCTPAHCTBO KAaICYJIbI, OT KOTOPOW HAUYWHaeTcs
no4yeuyHbIN KaHaJ. O6pa3oBaBIINKICA NPU 3TOM DPACTBOD HAa3bIBAIOT nep-
suuHoill moyoii. Ilo cocraBy nmepBuuHas Moua OJHM3Ka K JUIIEHHOH OeJ-
KOB IIJTadMe KPOBHU. BeJIKM u3-3a GOJIBIIIOIO pa3Mepa MOJIEKYJ He MOT'YT
OoMacTh B IPOCBeT KalcyJbl. IlepBuuHas mMoua COIOEPXXUT MOUEBUHY,
caxapa, BUTaMUHBI, MHHepaJibHble COJIM, aMUHOKHCJIOTBI. TaKuM oOpa-
30M, GOJIbIIIaA YACTh KOMIIOHEHTOB I€PBUYHONM MOUYM Heo6XoauMa opra-
HU3MY W He OOJI)KHA yIaJATbCA U3 HEro.

W13 nmpocBeTa KamcyJ HepBUYHAS MOYa IBUXKETCA II0 U3BUTOMY Ka-
HaJIbIly, CTEHKH KOTOPOTO CIOCOOHBI K 00pamHomy 6cacvbléaHulo 00JIb-
IIMHCTBA BEILIeCTB, CONEPXKalllMXCA B IEePBUUYHOM Moue. [Ipu atom wus
NePBUYHOM MOYHM OOpPAaTHO B KDPOBb, NPOXOJALIYIO IIO KaNUJJISApaM,
OILIETAIOIIIMM H3BUThIE KAHAJIBIIBI, IIOCTYIIAIOT BOJAA, COJIM HATPUSA U Ka-
Jus, TJIIOKO3a, BUTAMUHBI, aMUHOKHCJIOThI, TO €CTh T€ BellleCTBa, KOTO-
pble OpPraHM3M MOJXKEeT HCIOJIb30BaTh B Ipolleccax O0OMeHa M TepATh KO-
TOpble OBIJIO ObI OIIACHO [JI 3JA0POBbA. B pe3yjbTaTe KOHIIEHTPHUPOBA-
HUS U3 [ePBHYHOII MOUYM B KaHaJbllaXx 0o0pa3yeTcs 8mopuiHas moua,
KoTopas comepkut 98% Boxawl, 1,8% moueBuHbI, 0,2% MOUEBOH KHCJIO-
Thl 1 HEKOTOpble MHUHEpaJIbHbIEe cOJH (TabGJu. 5). 3a CYTKH Y 3J0POBOrO
yeJsioBeKa obpasyercsa 1,7—2,0 J1 BTOPUYHOM MOYHU, UTO COCTABJISET
npuMmepHo 10% 00BbEMA MEePBUYHON MOUYH.

Tabauma 5

CpaBHHMTeNbHBIH COCTAB IJIa3Mbl KPOBM, IEePBMYHOH U BTOPHUYHOH MOYM

BemrectBa ITnasma ITepsrunasa Bropuunasa

KpoBH, % moua, % moua, %
Benku, »kupnl, riaIuKorex 7—9 == =
I'ioko3a 0,1 0,1 =
Hatpuit (B cocraBe coueii) 0,3 0,3 0,4
Xiop (B cocraBe coJei) 0,37 0,37 0,7
Kanuit (B cocrtaBe co.ieit) 0,02 0,02 0,15
MoueBuHAa 0,03 0,03 1,8
MouyeBas KHCJIOTa 0,004 0,004 0,2
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IIpoueccel o6pa3oBaHUA MOUYU TPeOYIOT OOJIBIINX 3HEPreTHYeCKUX
3aTpaT — okKoJio 10% Bceil aHeprum opraHusma. Ilo coGupaTeIbHbIM
TpybKaM BTOpPHMYHASA MOua IMONaJaeT B IIOYEYHbIe JIOXaHKU W JaJjiee I10
MOUYETOUYHUKAM B MOUEBOM IIy3bIDb.

MoueBo#i Nmy3bIpb — TIJIAAKOMBINIEYHBIN MENIOK, CJYXXKaLlUA OJdA
coopa mouu. OH pacCIOJIOXKEH B HHIXKHEM uyacTu Tada MeXXOAy IIPAMOK
KHIIKOM M JIOOKOBBIMH KocTAMU. C BHeIIHe#l cpenoil MOYeBO# Iy3bIPb
COeINHAETCS MOUEMCIIyCKAaTeJbHbIM KaHAJIOM, MePEKPHITHIM CIellNaJb-
HBIM c@uHrkmepom. CTEHKHN MOYEBOI'0O NMy3bIPA PacTATMBAIOTCHA, Korja
OH IMOCTEIIEHHO HAIOJIHAETCS MOUYOM, M COKPAU[alOTCHA, KOrja MPOUCXO-
OUT MOUYEHCIHYyCKaHUe.

Peryasuusa MOYEMCIIYCKAHMA OCYILECTBJISAETCA HEeHPOryMOpPaJIbHBIM
nyTéM. 13 moueKk MmO MOYETOYHMKAM IIOCTOSHHO IBHXKYTCA HeOOJIbIIINE
MMOPIIMM MOUH, CIIOCOOCTBYIOLIME ITOCTEIIEHHOMY HAMOJHEHUI0 MOUYEBOIO
ny3bIpsA. MoueHCnyCKaHUEe NPOUCXOAUT pPedJIEKTOPHO: B IEHTPAJIbHYIO
HEePBHYIO CHCTEMY OT PEIEeNTOPOB MOUEBOro Iy3bIPs MOCTYIAaeT CUTHAJ
0 TOM, UTO €r0 CTeHKH DaCTAHYThI U, CJIeJOBaTeJIbHO, HAKOINJOCh MHO-
ro mouu. B peaysjbTaTe U3 HEPBHOM CHUCTEMbI IPUXOAUT CUTHAJ, 3aCTaB-
JAIOIUHA CTeHKH MYy3bIPSA COKPATUThCA M M30aBUThCA OT MOUM. Bo Bpe-
MA MOYEHCITYCKaHUA OTKDhIBAeTCA C(HUHKTED, PACIIOJIOKEHHBIN MeXIy
MOUEBBLIM ITy3bIPEM M MOUEHCIIYCKATEJbHBIM KaHaJOM. CTEHKH My3bIps
COKpAaIllaloTCA, U MOYa IIOJ [JaBJeHHEM I[OCTylaeT B 3TOT KaHaJl.

HIMeHHO TaK BCE W NPOUCXOIUT y MaJjeHbKux neteit! Ho B mpoilec-
ce B3pOCJIeHUSI 3TOT pPedJIeKC CTAHOBUTCA IIOIKOHTPOJBHBIM BBICIIUM
oTJgeJlaM MO3ra, U MOUEHCIYCKaHWe JAejlaeTCs IPOU3BOJLHBIM. B HOD-
Me y B3POCJIOTO UeJIOBEKa JKeJlaHHe OMOPOYKHUTb MOUEBOIl mMy3bIPb BO3-
HUKaeT, Korga B HEM HakamjauBaeTcsa okoJio 0,5 J1 mouwm.

Kakue BelecTBa yoansioTcs M3 OpraHn3mMa Mouka.

yenoseka C Mo4youn? HegpoH.

Kakue opraHbl BXOOAT B COCTaB MOYEBbIAEMTENbHON MoyeToYyHUK.
cmcTembl? MoueBo# ny3bipsb.
Kakoe CTpoeHWe WMEeKT MOYKU U KaKOBO UX MECTO- Moueuncnycka-
PacnofioXeHWe B OpraHu3me yenoseka? TenbHbIN KaHall.

Y10 ABNAETCH OCHOBHOM (OYHKLIMOHANBHOW eONHNLEN
noykm? OTBeT oboCHywmTe.

KakoBbl 0CODEHHOCTV perynaumnm npouecca Moyenc-
nycKkaHma?

ITouemMy AJIMHA MOUYEHCIIYCKATEJbHOTO KaHaJja y JKeH-
IMH U MY)K4UH pasaudaercd (3—3,5 cm u 18—20 cm
COOTBETCTBEHHO)?



§ 34. 3ABOJIEBAHMA
OPrAHOB MOMEBDBIIENEHUA

HapyuieHuss pa6oThbl IOYEK IIPDUBO-
IAT K U3MEHeHUI0 COcTaBa BHYTPEH-
Hel cpenbl opraHuaMma. IIpu atom
HapyuiaeTcsi TedyeHUe MHOI'OYMCJIeH-

1. HTo Takoe BHYTpeHHAR cpena
OpraHM3Ma W KakoB eé CcocTaB?

2. Kakoe 3HayeHue AN OpraHu3Ma HBIX peaKIuil o6MeHa BellecTB, YTO
YyenoBeka WUMeeT OTHOCUTESIbHOE OPUBOLUT K cGOI0 B paGoTe BCEX OP-
NOCTOSHCTBO BHYTPEHHeW cpefnbl? raHoB ¥ CHCTEM OpraHuaMa o

3. Kakme cncTemMbl OpraHoB NpUHK- BbI3bIBaeT OIIACHOCTH AJIA KHU3HU Ye-
MaloT yyacTie B NoAAep>XaHwun gJoBexka. Ecim mnopaxéHHble 00-

BHYTPEHHeW cpeapl? JIEBHBI0 IIOYKH IIPOU3BOSAT MaJo

MOYH, TO BOJAa 3aJepP)XUBAETCA B Op-
raHu3Me U BO3HUKAIOT OTEKWU.

Yepe3 moyKU MHOTOKPATHO NPOXOAAT BCe BelleCTBa, HaXOLAIIUeCHA
B KPOBH, B TOM YHCJIe U Te, KOTODble MOT'yT pPa3pyllaTh KamncyJbl Hed-
POHOB: YKCYC, aJKOTI'0JIb, IIOBApPEHHAas COJIb.

3a6oJieBaHNA MOUYEBBIIEJIUTEIbHON cucTtemMbl. OOHO M3 3a60JIeBaHUM
OpraHoB MOUYEBBIJEJIEHUA — MOUYE€KaMeHHasa 0o0Jie3Hb. KaMHuU — 3TO
TBEpPAble TeJjia, KOTOPble MOr'yT O0Opa3OBBIBATHLCA B IIOYKAX HJU MoOue-
BOM Iy3bIpe, YTO MPUBOAUT K BO3HUKHOBEHUIO 0OJIeil, KDOBOTEUEHUAM,
BOCHAJIEHNIO, HAPYHIEHUAM OTTOKa MOYH.

Ecau B mOYKM NPOHUKAKIOT GOJIE3HETBODHBIE OAKTEDHUH, OHU MOTYT
BBI3BATh B He(pPOHAX BOCHAJUTEJbHBIN NpollecC — NUeJOHehpPHUT U
Pa3pyLUINTh OSHOCJIOMHBIN 3MUTEJUH KancyJs HedpoHOB. B aTom ciayuae
U3 KPOBM B MOUY HAUHYT NPOHUKATh KPYNHBbIE MOJIEKYJBl U KJIETKH
KPOBH M B MOUe IIOABATCA OEJIKYU, 3PUTPOLUTHI, JieHKOouuThl. IIpu mo-
BPEeXXJEeHUMN CTEeHOK IOYeUYHBbIX KaHaJbIleB yXyallaeTcsa obpaTHOe Bca-
ChbIBaHME B KPOBb HEOOXOAUMBIX BEIIECTB, B UACTHOCTU COJIe. ITU Be-
1[ecTBa BBIBOAATCA C MOUOM, co3JaBasd, TAaKMM 00pa3oM, UX HEXBATKY
B OpraHu3Me.

Eme ogauM 3abojieBAHMEM OPraHOB BbIEJIEHUS ABJISAETCS IIUCTHUT —
BOCIIaJIeHWe MOUYEeBOro Ny3bIpA. ¥ 3A0POBOro UeJOBEKa MOYa CTEePHUJIb-
Ha, HO 0AKTepHWH MOIYT IIONAJaTh B MOUEBOI IIy3bIPb II0 MOYEMCITyC-
KaTeJJbHOMY KaHaJy ¥ BBI3BIBATh WH(MEKIIMOHHBINA NpoliecC. Y KeHIIUH
OUCTUT BO3HHKaeT yamie. I[ucTur, KakKk u nuejgoHe(pPUT, JieyaT aHTHU-
OMOTHUKaAMU.

OueHb OMacHa AJiA JKU3HU YeJJOBEKa OCTpas NMouyeyHass HeJoCTaTo4-
HOCTb — OBICTPOE CHHXKE€HHe CIIOCOOHOCTH II0YeK OYUIIATh KPOBb OT
OpOAYKTOB 00MeHa, HalpyMep MOUYeBUHBbI. [IpUUYNHOI OCTPOM IOUYEYHOH
HeJIOCTATOYHOCTU MOTYT OBITH NOBpEXKJeHUWe IOYeK, HapylleHue UxX
KPOBOCHA0KeHUusdA, IOUYeyHble KaMHU, OTPABJIEHUS U OP.
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TpancnaanTanus nmouyku. Ecau BplIeYUTh 00JIE3Hb IIOUEK HEBO3-
MOX>XHO, TO NPUXOAUTCA Nnpuberatb K mnepecajke JOHOPCKOM MNOYKH.
JlOHOpCKHUX IIOUEeK MJIfA MepecajKy Bcerga He xBaTaer. [laniueHTBI mO-
KUIAIOTCA CBOeil ouepenu, obecrieuynBasi KPOBU UHUCTKY NIPU ITOMOIIHU
ammapaTa «HUCKYCCTBeHHas NMO4YKa». [JJOHOpCKaA MOYKa COXpaHAeTcsd B
CIIeIIMaJIbHOM pacTBOpe IIPM NOHUXKEHHOM TeMIlepaType CYTKH W JIa-
Ke bosree. OgHAKO, yeM OOJIbIlle BpeMeHHU MPOIIJIO 0 IIepecagKu MoY-
KM, TeM XYyJKe OHa OyJeT BbINOJHAThH CBOM QYHKIIUY IIOCJIE ONepallUuu.
YacTo 60JbHYI0O HepabOTaAIOIYI0 MOYKY He yAAJNAKT, a OCTABJSAIOT €€
Ha CBOEM MecCTe, JOHOPCKYIO IOYKY pacIiojlaraloT HUXKe B OPIOIIHOHN
noJsioctu. Bosee 90% mrozeii, KOTODPBIM NepecaguJii IIOYKY, BO3Bpa-
LIaI0OTCA K HOPMAaJIbHOI KM3HU B TedeHUEe TPEX MecsdAlleB IIOCJe ome-
pamuu. Ceiiuac cpeau Hac JKUBYT JIIOAMW, KOTOPBIM YyJKasd IIOYKa Bep-
HO CJOYXXUT 060Jiee IBYX JECATKOB JIeT.

MouexameHHasd 00Jie3Hb. JTO 3ab0JeBaHUe, BbI3BAHHOE Hapylie-
HUEeM OOMeHa BeIllleCTB, U KAMHU IIOSABJISIOTCS B TeX cJiy4yasaX, Korga
MoOUa IlepeHachIllleHa COJIAMHU UJIM B Helf He XBaTaeT TeX BelllecTB, KO-
TOpbIe NPENATCTBYIOT 00pPa3OBaHUIO 3THUX TBEDABIX TeJs. Yallle Bcero
KaMHU COCTOAT U3 cOoJie Kaablusa. KaMHU CHJIBHO pa3jndyaloTCA II0
BeJIMYMHE U MOT'YT OBITh KaK COBCEM MaJIeHbKHMMHU, KaK NEeCUYHUHKH,
TaK X OYEeHb OOJIBIIMMU, 3aIOJHAIOIIMMU BCIO IIOYEYHYIO JIOXAHKY.
KpymnHble KAMHU IIPDUXOIUTCA H3BJIEKATh XUPYPIrUUYECKUM OYTEM HJIH
OPOOUTH UX YJbTPa3BYKOBLIMHU BOJITHAMU. Mepsl IIpeaynpexXJeHus MO-
yeKaMeHHOI 00JIe3HU CBOAATCA K YMEHBIIEHUIO CONEep)KaHUA B KpO-
BU BeILlEeCTB, U3 KOTOPBLIX 00pa3ylTCA KaMHHU, C IIOMOIIbIO JedyeOHOI
AVeThbl UJIN NIyTEéM NPHUMEHEeHHUs JIeKapCTBEHHBIX IIpernapaToB.

KakoBbl NocneAcTBus HapylweHus paboTe Moye-

OpraHoB MO‘JEBbI,D,eJ'IEHVlﬂ? KaMeHHas

KakoBbl OCHOBHbIE NMPN4YNHbI HapylweHua pa6OTbI no- 60ﬂe3Hb.

yek? lnenoHegppur.

Kakve 3aboneBaHna no4yek BamM M3BECTHbl M KaKOBbI UMCTMT-

Mepbl UX NPOMUNAKTUKN? OcTtpasi noye4yHas
HefoCTaToOYHOCTb.

IToueMy »XKuTh 6e3 MOYEK HUJIM C HEPAOOTAIIIUMHU II0U-
KaMU HeBO3MOJKHO?
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BreigesieHne — 3TO IIPOIECC yAaJeHUs U3 OpraHu3Ma IPOLYKTOB 00-
MEeHa, KOTOpPbleé HE MOT'YT OBLITh MCIIOJIb30BaHbI. B HEM IIPUHUMAIOT
ydyacTue OpraHbl ALIXaHUSA, IUIIEeBAPUTEJNbHON CHCTEMBI, KOXH.
IIpoayKThl pacmajza pas3IMYHBLIX BEHIECTB, 00pa3yIoIINecs B KJEeTKaX
opraHu3Mma, CHayaJla IOCTyIIaloT BO BHYTPEHHIOI Cpeay, a 3aTeM BbI-
BOAATCA W3 OpraHu3Ma Hapy)Ky. 3HaueHHe BBLIJEJEHUA 3aKJIUYaeT-
Cs B IOOJEp KaHUM NOCTOSTHCTBA BHYTPEHHEH Cpedbl OpraHu3Ma.

Cnennaau3upoBaHHONH CHCTEMOI, OOeCIleunBalOlIeld BhIJgEJEHUE
NPOAYKTOB OOMEHAa BeleCTB M3 OpraHWM3Ma, SIBJAETCA MOUYEBbIIeJIH-
TeJibHAA cucteMa. K opraHaM MOYeBBIJEJEHHA OTHOCAT MOYKHU, MO-
YEeTOUHUKM, MOUYEBOIl NY3bIPb, MOYEUCIYCKATEJbHbIA KaHAaJI.

Yepe3 MOUYKHW B BUOE MOYH YAAJAIOTCA U30BITOK BOALI, a30TCOOED-
JKalllue MPOAYKTHI pacmaja OeJIKOB, HEKOTODbIE COJIM W ApPyrue Be-
1reCcTBa. JTO 3HEPrOEMKHUH IIPOILIECC, HAa HEro 3aTpauyuBaeTCsa OKOJIO
10% BCeil aHepruM opraHmu3Ma.

PDOyHKIINOHATBHON E€IWHUIIEH IIOUKH ABIsgeTcA HedpoH. OTmesnb-
HbIA He(GPOH MOYKET 00eClieuynBaTh NPOLECC (PUIbTPAIlMU, OTHAKO
KOHIIEHTPUPOBAHHE MOYHU IIPOHUCXOTUT TOJIBKO IIDH COBMECTHOH pa-
60Te MHOImX He(POHOB.

Hapymienusa paboThl IIOUYEK HPUBOLAT K H3MEHEHHIO coCTaBa
BHYTPEHHEH Cpenbl opraHuama. Haubojee yacTo BCTpeyaloOLUMHU 3a-
00JIEBAHUSAMU OPraHOB MOYEBBIJEJIEHUA SBJIAKTCA: MOUYEKaMeHHasdA
0oJIe3Hb, MUEJOHEe(PPHUT, IIUCTUT U OCTpad IOUeyHass HeJoCTaTOu-
HOCTh. [l coXpaHeHUs NpPaBUJIbHONH PabOTLI OPraHOB MOYEBLIIEJIU-
TeJIbHOII CHCTEMBI Ba’XHO COOJIOJATh ITpaBWJja TUTHEHBI U IIPaBUJIb-
HOTO ITUTaHUSA.

Perynanusa moueBbIgeJIeHUA OCYLIECTBJISETCA HEHPOryMOpaJbHBIM
OYyTEM.



OCHOBHOW KOHTaKT oOpraHuM3ma
YenoseKka C OKpy>alowlen cpeaom
OCYyLLeCTBNAETCA Yepe3 KOXHble
nokpoBbl. Koxa ABnsetca camMmbiM
bonbWwWWM OpraHoM Yenoseka.
OHa 3awwumuwaeT  BHYTpPeHHwWe
CTPYKTYpbl OT HebnaronpuATHbIX
BO3OEUCTBUN BHeLHen cpeapbl.

Bbl Y3HAETE

— Kakoe CTPOeHWe MMeeT KOXa U KakoBbl ee
OCHOBHbIE YHKLUK;

— O PONM KOXW B TepMoperynaumu;

— 0 NpodUNaKTUKe MNOBPEXAEHUM KOXU U
ee ruruene.

Bbl HAYHMUTECD

— NPaBUNbHO OCYLLECTBNATL YXOA 3a KOXeMw,
BONOCAMU, HOTTAMU;

— 0Ka3blBaTb NOMOLLb CeHe U OKPYXaloLL M
npwn TpaeMax NOKPOBOB Tefa, oXorax n ob-
MOPOXEHUAX,

— onpegenatb TMN KOXW C Nomoubio By-
MaxHon candetku.

rJABA 9



§ 35. HAPY)XHbDIE NOKPOBbDbI TEJIA.
CTPOEHME U ®YHKLIMMA KOXMN

1. Kakoe 3Ha4yeHve Ang opraHusma
VMMeIOT MOKPOBbI Tena?

2. KakMe TKaHW OpraHv3ma 4eno-

BeKa BbIMOMHAOT
PyHKUWMIO?

3aUNTHYIO

K HapyXHBIM IIOKPOBaM dYeJIOBEeKa
OTHOCATCA KOXKa W €€ NPOU3BOJA-
HbIe — HOTTH U BOJIOCBHI, a TaKXe
cauauctble 06osouku. Koska sBis-
eTcs eCcTeCTBeHHOI TrpaHulleii, pas-
OeJsolleii BHYTPEHHIOI cpelny op-
raEm3Ma ¥ BHeNIHIIO cpeay. B
cpelHeM ILJIOIAlb KOJXKH YeJIOBEeKa
cocraBiaser okoyso 1,7—2,0 Mm%, a

BECHT BCA HAaNIa KOXKa OKO0JI0 3 Kr. ToJumimHa KOXXM KO0JIe0JIeTCA OT
0,5 MM Ha BHYTPEHHUX MOBEPXHOCTSX MNpPeIIlJIeYdil M BeKax, I'Je OoHa
camad TOHKas, OO O MM Ha IOJOLIBaxX HOT, I'Je OHa caMas TOJICTad.
Crpoenne koxku. Koxka cocTOUT M3 OBYX CJIOEB: 3MUAEPMHCA U Iep-
MbI (COOCTBEHHO KOXKH) (puc. 58). IMUIEepMHC COCTOUT U3 HECKOJbKHUX
IEeCATKOB CJIOEB 3MNHUTEJIMAJbHBIX KJIETOK, TOJII[MHA €ero COCTaBJISET
0,1—2,5 mMm. KiteTK1 HU)KHUX CJIOEB 3IHAEPMUCA HENPEPBLIBHO JEJIAT-
csa. KieTKu BbINIeJsIeKalllUX CJIOEB IIOCTENIEHHO ITePeJBUTalOTCA K IIOBEPX-
HOCTH KOXXM ¥ JOCTUralOT €€ y>Ke OMEePTBEeBIIMMM, OPOTOBEBIINMU.

1
6011

CanbHan
xenesa

Mbiwiua

BonocsaHoin

donnukyn

Bonocbl

nykosuua

Puc. 58. CTpoeHve KOxu

xenesa XnpoBsas

Knet4yatka
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OHM NOCTOAHHO CJYWUIWBAIOTCSA, M UX MECTO 3aHMMAIOT KJETKHU HUMXK-
HUX CJIOEB. B cpeaHeM 3a OOWH IoJ *KU3HU udeJIOBeK TepseT mo 700 r
KOXXHBIX HYaCTUYEK.

Jdepma, uau cOGCTBEHHO KOJKa, COCTOUT U3 COEIUHUTEJbHOM TKaHU.
B nepme HaxoauTcsa OOJIbIIOE YMCJIO TIJIaAKOMBINIEYHBLIX BOJOKOH, a
TaK)ke IlepenJieTEHHbIE BOJIOKHa 0OeJKOB — KoJijlareHa ¥ 3JlaCTUHA.
Biarozapsa aTomy KoJ)ka UesioOBeKa IJIaCTUYHA U ynpyra. B mepme Tak-
’Ke pacCIIOJIOYKEeHbI ThICAYN MeJIbUYaiIInX KPOBEHOCHBIX COCYyIoB. KpoBb,
TeKylllas [0 3TUM cocylaM, CHaG)kaeT KOXKY INUTaTeJIbHbIMH BellleCcTBa-
MH, KHCJIOPOJAOM M YHOCHUT IPOAYKThI OOMeHa. B ciydae moOBpexXIeHUA
KOXXXH OBICTPO 0OOpa3yeTcsA Cr'yCTOK KDPOBU, IIOKPBLIBAIOUIWII paHy U 3a-
HIUIMAIOIIUHA OPraHU3M OT NMonaJaHusA B Hero MH(MEKI[MOHHBIX areHTOs.

B nmepme pacmoJio)keHbl MHOTOUYHCJIEHHbIE HEPBHBIE OKOHUYAHUSA —
pellenTophbl, MO3BOJISIOIINE OLIYIIATh IIPUKOCHOBEHUS, TENJO, XOJIOJ,
6osb. B Hell )Ke Ha rpaHulle C NOJKOXXHOM KJETYAaTKOH pacroJiaraer-
Ccsd OKOJIO 3 MJH nomoévtx XHeaé3. BoJsblie Bcero ux Ha JaJOHSAX, B
NOAMBIIIEYHBIX U IMaXOBBIX CKJajgKaxX. IIoToBble »KeJie3bl NpenCcTaBJIsA-
I0T cO00¥1 AJIMHHBIE Hepa3BeTBJIEHHbIe TPYOOUKM, HaUaJIbHBIA KOHEI KO-
TOPBIX CKPYYeH B KJybOoueK. IIo cocraBy mot 6yin30Kk K moue. Kosnue-
CTBO IIOTA, BBIAEJSEMOIO YeJIOBEKOM, CHJIbHO KOJe(JeTcs, HOCTUrasi B
JKapkue OHM 3 J1 B CyTKHU. IloTOBBIE kesie3bl HE TOJIBKO BBITIOJHAIOT
BBIJAEJIUTEJNbHYIO (PYHKINIO, HO ¥ UrpaloT Ba’KHEHIIYI0 POJib B MOOAep-
’KaHUU IIOCTOSTHHOM TeMIepaTyphbl TeJjia YeJIOBEKa.

IToq mepMoii pacmoJio)KeHa NMOOKOXKHasf KUpoBasd KJjeryaTka. OHa
obpa3oBaHa PbBIXJOI COEIUHUTEJIbHOM TKAHbIO U MOYKET COAeprKaThb 3Ha-
YuTeJIbHBIE YXHUDPOBLIE OTJOXKeHusa. ToJluHa e€ BapbUpPyeTcs Ha pas-
JUYHBIX Y4YaCTKaX TeJia 4YeJIOBeKa, JOCTHUrasi HauOOJIbLIIEeN BeJHNYNHBI
Ha 0€éapax W JKHMBOTe. 3allacaeMblii )KUDP He TOJIbKO 3all[HIllaeT opra-
HU3M OT NepeoxXJaXJAeHUs, HO U ABJISETCA pe3epBOM Ha cjaydai 06OJIb-
HINX 3dHEepPreTHYecKUx 3arpar.

IIpoun3BoaHbie KOKHU. BOJIOCBI 1 HOI'TH COCTOAT B OCHOBHOM U3 6eJ-
Ka KepamuHa. ITOT >Ke GeJIOK BXOAUT B COCTaB IIIEPCTH, POTOB U KO-
OBIT XUBOTHBIX. CaMu 1o cebe M BOJIOCBI, U HOI'TU JIUIIIEHbI 0O0JIEeBOI
YyBCTBUTEJIBHOCTH, HO €CJIM 3a HUX CUJIBHO IIOTSAHYTb, TO OOJIeBLIE pe-
LHEenTOpPbl KOXKH CPearupyoT U 00Jb MOXKeT ObITh JOBOJIbBHO CHUJIbLHOM.

BoJaocsl pa3BuBalmTCA U3 KOPHEI, KOTOpbIe paclioJjiaraloTcad Ha [OHe
0COOBIX BHaJAWH B KOYKe — BOJIOCAHBIX CYMOK, WJH BOJIOCAHBIX (HOJLJIU-
KyJa (cM. puc. 58). DOJIIMKYJILI COAEPIKAT CAJNbHbLE HCeJe3bl, BbIIEJIs-
olMe MUKPOCKONMMYECKOe KOJIMUYECTBO KOXKHOTO cajla, HeoOXOJMMOTIO
OJIsT cMa3bIBAHUA BOJIOC M KOXXHU. B KaXIoM (QOJIJINKYJie ecTh OYeHb
MaJIeHbKas MbIIIIa, CIIOCOOHAsA INPUIIOJHHUMATL BoJioc. Eciin deJioBeKy
XOJIOAHO WJIM OH HCHOBITHIBAET CHJIbHBIE 3MOIUM (HAIpUMep, CHUJbHBIN
HCIYT), TO 3TH PYAUMEHTHI MBIIIL, COKPAIIlalOTCA, BOJOCKHU U KOXKa
BOKDPYT HUX npunogHuMarorca. O0padyeTcsas Tak Ha3blBaeMas I'yCHHasA



HapyxHbie nokposbl denoseka. CTPOEHME u pyHKUMM KOXM

Ko)ka. B cpegHeM y Ka)XIOro ueJloBeKa Ha TroOJIOBe HAXOMUTCS OKOJIO
100 TteIC. BOJOC.

Hortn Ttakike oporoseBHIME KOXXHble O0O0pa3oBaHuA. HUIKHIOI YacTb
HOI'TA, KOTOpasi NOTpPy>KeHa B KOJXKY, Ha3bIBAlOT KOPHEM, a BUAUMYIO
4acThb — TeJOM HOrTA. HOrTu BBIMOJHAIOT 3alUTHYIO (GYHKIIUIO, TIPU-
KpbIBasg caMble UyBCTBUTEJIbHBIE YACTH HANIMX nOaJibleB. Ha pykax
HOTTH PacTyT ropasgo ObICTpee, YeM Ha HOrax.

K nmpou3BOOHBIM KOXXU OTHOCATCHA U MOJOuHbLE JHceae3vl. Kaxkaaa us
OBYX »KeJé3 cocTouT u3 15—20 BUIOM3MEHEHHBIX IIOTOBBIX JKeJIé3, pas-
BUBIIMXCA B OOJBbKH. ¥ MYXXUYHH OHU OCTAIOTCS HeJOPa3BUTHIMH, a y
SKeHIIUH (OPMHUDYIOT MOJOYHBIE JKeJjie3bl B NEepUOJ II0JIOBOrO CO3peBa-
Hus. Bo BpemMsa GepeMEeHHOCTH 3TH ’KeJie3bl yBeJIMUMBAIOTCS, OJISA TOrO
YyTOObI 00ECHeuYuTh HOBOPOXKIEHHOI'O CAMOM IIeHHOI ITUIIeH Ha 3eMJIe.

DOyHKIUH KoKU. KorKa, BBIMOJHAA 3alUTHYIO (PYHKIIMIO, HATEXKHO
3aluillaeT BCce HAXOAALIMeCcs II0J Heil OpraHbl OT MeXaHHUUYEeCKHX IIO-
BpPEXJIEeHUM, IPENsATCTBYET IIOTEPE BOAbl OPTAHU3MOM U NPOHUKHOBEHUIO
B Hero 0OJIe3BHETBOPHBIX areHTOB (DaKTepuii, IMPOCTEHIIUX, rpubOB).

B xoike pacnoJsaraercs GOJIbIIIOE KOJMYECTBO UyBCTBUTEJIbHBIX HEPB-
HBIX OKOHUYAHWIi, MO3TOMY UeJIOBEK MOJKeT OINyILIlaTh IPUKOCHOBEHUe,
00JIb, U3MEHEeHHe TeMIepaTypbl OKPYJKalolleil cpeabl.

Koska obecneunBaeT yJaJjieHHe HEKOTOPBIX IPOLYKTOB OOMeHa BMeC-
Te C IIOTOM U KOXXHBIM caJIoM. B Heil B MOAKOXXHOH >KMPOBOII KJeTdart-
Ke, HAKaIJIMBAIOTCS OCHOBHBIe 3amachkl 'Kupa. Koka mpuHuMaeTr yuac-
THEe U B TE€PMODPEryJsaluu OpraHuama.

IIpoBeauTe camoHabaOaeHNE
1. PaccmoTpuTe moa JYIOM THIJIBHYI NOBEPXHOCTh KHCTU U
KoKy JiagmoHu. OTMeTbTe, UTO Bbl OOHADPYIKUJIN Ha KOJXKe.
2. OTBeTbTE Ha BOIIPOCHI.
e Kyzna BeayT mopbl, U3 KOTOPBIX BBIXOAST BOJIOCHI?
e IlouemMy yuyacTKU KOXKHU, pa3feiéHHble HA POMOMKM, KBag-
PaTUKHU U TPEYroJbHUKHU, OJiecTAT?
e 3a cuétr Kakux oOpa3oBaHUil KOXKa BO BpeMs 03HOOa cobOu-
paeTrcs B CKJaIKU (rycuHas KoJka)?
e Kyna BegyT MeJsiKme mOphl HA JIQJOHHOM IOBEPXHOCTU KO-
Ku?
3. IIpoBeguTe KapaHAAIIOM IO THIJILHOI CTOpOHE KucTu. IToue-
My OILIYLIEeHHEe ITPUKOCHOBEHUSA CMEHsIeTCS OIIYIIeHHeM XoJioxa?



o LW NP WG PO A KXW N oW
MOKPOBbI TEJIA YEJIOBEKA

OmnpepeseHne TUNA CBOEH KOXKHM C NMOMOIIbI0 OyMaKHOH caJi-
deTKH
YMmoiiTech ¢ MBLIOM M 4Yepe3d 3—4 Y MJIOTHO NPOMOKHUTE JIHIO
OyMaKHOI KOCMeTHUYeCKOH caJipeTrkoii. Ilo uucygy u MHTEHCHUBHOC-
TU OCTaBJIEHHBIX Ha caJipeTKe >KHUDPHBIX OTIEeYaTKOB MOXKHO cJe-
JaTb BBIBOJI O THUIIE KOXKH.
Hopmaavrasa koxa — Ha cajadeTKe OCTAIOTCSA HEe3HAUYHUTEJbHBIE
"KUPOBLIE OTIIeYaTKU (B OOJacTH HOca u Jjba).
Cyxasa xoxa — Ha cajndeTKe He OCTAETCA KUPOBBIX OTIIEYATKOB.
Hupnasa koma — Ha cainpeTKe 3aMeTHbl WHTEHCHUBHBIE >KHPO-
Bble OTIeYaTKH B 00JlacTH HOca, LIEK, Jiba U MeHee WHTEHCHUBHBIE
B APpyrux obJacTAXx JIHUIa.
Kombunuposanrhaa Koxa — yMepDeHHble XHPOBbIE OTIEYATKU
pacnoJjararpoTca B T-3oHe juia (106, HOC, MOAOOPOIOK).

Poap koxku B Tepmoperyaauuu. Oxkoso 80% temnJa, o6pa3yrouiero-
CcA B OpraHua3Me IIPY OKHCJIEHMU PA3JIMYHBIX BeLIeCTB W IIPU COKpa-
II[eHUW MBINII, BBIJEJISIETCS BO BHEIIHIOIO Cpely uepe3d KOXy. Ilpm
BBICOKHMX TeMIIEpaTypax OKPY KAaIIero BO3AyxXa pacllipeHne COCYI0B
KOXKH ¥ yBeJIMYeHHe BbIJeJIEHUS U HCIapeHUs MOTa SABJIAKTCA BaX-
HeHININM MeXaHU3MOM TeIJIOOTHAYN, IIPeJOXPAHSIIINM YeJI0BeKa OT
neperpeBaHusi. IIpy IMOXOJIOJaHUU COCYABI KOXKH PePJIEKTOPHO CyrKa-
IOTCS, KPOBOTOK YMEHBIIIAETCA W IOTEPHU TeIla CHUXKAKTCH.

Y10 obpa3syeT HapyXXHble MOKPOBbI OpraHu3Ma Snugepmuc.
yenoseka? Adepma.

Y10 npeactaBnseT cobon koxa Kak opraH? Moako)xHas
Kakoe cTpoeHwne nmeeT KOXxa? JXxuposBas

Kakne npov3BoOHble KOXWM BaM M3BECTHbl W Kakoe KJ1eTyarTka.
CTPOEHWE OHW NMetoT? Hortun. Bonocebl.

KakoBbl OCHOBHbIE YHKUWN KOXWN?
OxapakTepunsynte posib KOXM B TEPMOpPErynsumm op-
raHn3ma 4enoseka.

OT uero MO’KeT 3aBHCETb CTelleHb OBOJIOCEHUS HapYIK-
HBIX IIOKDOBOB TeJia Y Pa3HbIX JHOIeit?

6—B. B. ITaceunsk 8 K.



§ 36. BOJMIE3HU U TPABMbI KOXX

TpaBmbr Kosku. Koska nocTosaHHO
noJaBepraeTcsa pa3sHooOpa3HbIM BHEII-

1. KaKoBO 3Ha4eH1e KOXHbIX MOKPO- HHM BO3JEHCTBUAM, M [ajleKo He
BOB AN OPraH13Ma YesnoBeka? BCerja 3TH BO3JEHCTBUA I0JIEe3HbI
2. KakoBbl OCHOBHbIE  MPUYMHBI And Heé. QUIUYECKHe U XUMU-
TpasmaTn3ma? YeCKHe pasApa’KUTeJH 4YacCTO BHI3BI-
BAaIOT BOCHAJHUTEJIbHBIE IPOLECCHI

3. Kakue 13 n3BeCTHbIX BaM XMUBbIX
OpPraHM3MOB SBARIOTCA MPUYK-
HOW 3aboneBaHUM KOXHbIX MO-
KPOBOB 4efioBeka?

KOXXH — pgepmarutbl. Hawubosee
YacTO BCTpeuaeMble JePMaTUTBhI —
OOTEPTOCTU, OIIPEJIOCTH, OXKOTHU U
0OMOPOIKEeHU .

IToréprocTh — MeCTHOe BoOCIaJie-
HHe KOXXKM, BO3HUKAamIlee MO BJUAHHEM MeXaHHUYeCKOro pasapa’ke-
Hud. [JorépTocTh uaige BCero o6pasyeTcsa Ha NATKAX U IaJibllaX HOT B
pe3yJibTaTe HEeYyMeJIOro yXOJda 3a KOJXKel HOr' WU IPU HOUIIEHUU IIJ0XO
nogo6paHHo#i o0yBU. IIpu nmpusHaxkax MOTEPTOCTH HEOOXOOAUMO CIeJsaTh
BAaHHOYKY C MapraHIOBKOIi, 3aTeM, NPOCYUIUB OOJIbHOE MECTO, IIPUCHI-
naTh NygpoiM, NPUCHINKOIN HJU CMa3aThb XUPHBIM KPEMOM.

OmpeJiocTh — BOCIIAJIeHHE KOXKHM B CKJaJKaX, BO3HHUKAMIIEe B pe-
3yJIbTaTe TPEHHUs BJIAXKHBIX NMOBepxHOCTel. OmpeJsioCcTh uallle BO3HUKA-
€T B )KapKoe BpeMdA roja y TYUYHBIX JIOJei, a TaK)e y IPYIOHBIX Oe-
Teit. IIpu ompesoCTu KoxKa KpaCHeeT, IMOSABJAKTCA MOKHYIINE y4acCT-
KU C HEepOBHBIMH KOHTypamMu. Hepeako oOIIpesoCTb OCJIOXKHAETCH
THOWHUYKOBOM HMJIM TIPUOKOBON HH(peKIuei. JledueHne IPOBOLUT Bpad.
Jisi mpegynpe)XIeHus OIPeJIOCTH HeOOXOAUM pPeryJIapHBbIII T'UrHeHU-
YyeCKUH yxoa 3a Koxkei. IIpu mpeapacrnojiodKeHHOCTH K ONpPeJoCTU
KOJKHbIe CKJIaJKHU [I0CJIe MBIThA ¥ NPOCYINMBAHUA MATKHUM MOJOTEHIEM
PeKoMeHayeTCHa NMPOTHPATh NPOKUNAYEHHBIM DACTUTEJNbHBIM MacCJIOM U
OPUCHINATh NYAPONM WJIU TaJIbKOM.

Osxorm — mnOoOBpe)XAeHWe TKaHell, BbI3BAHHOE [IeMCTBUEM BBICOKOIi
TeMIlepaTypbl, XUMUUYECKUX BEIeCTB, 3JIEKTPHUUYECKOro TOKa M DpPaIuo-
aKTUBHOro usaydeHusd. IIpobsiema coxpaHeHUA XHU3HU UYeJOBEKY, IIO-
JYYUBIIEMY OOINMDHBIE OXKOTHW, ABJAETCHA OOHOM M3 CAMBIX CJIOXKHBIX
B COBPEMEHHON MeauIlUHe.

B 6bITYy ¥ Ha NpOU3BOJACTBE HaNOOJIee YaCTO BCTPEUYAIOTCA TepMUUec-
Kue ocxoru. IloBpelkpamlilee OelCTBHE BBICOKONM TeMIlepaTyphbl He
OrPaHUYUBAETCH TOJIBKO 0OJIE3HEHHBIMH IIPOABJIEHUAMU B MeECTE OXKO-
ra, a 3aTparuBaeT TKaHU KOKHBIX IIOKPOBOB, BbI3bIBAA UX OMEPTBEHMUE,
a B TSIKEJBIX CJyuyafgxXx U rubesib YeJOBeKa OT OXKOTOBOTO HIOKA HJIH
0)XOroBoil 6osie3Hu. THAM»MeCTh COCTOAHUSA IIOCTPAaJaBIIIEero OT OXKora 3a-
BHCHUT OT HECKOJIbKHX (haKTOpPOB: MJOIIAAN OXKOTOBOM ITOBEPXHOCTH, a
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TaKkyke rJIyouHbl oxkora. Ecau moimnanb mopakeHusi npesbiniaetr 10%
BCel NMOBEPXHOCTH TeJa, TO PA3BUTHE OXKOTOBOTO HIIOKA HEU30EKHO!

IInomage oxxora MOXKHO NPHUMEPHO ONpPENEJUTH CJIeAYIOLINM o6pa-
30M. CuuTaercs, UTO NMOBEPXHOCTb KOXKH DYKH COCTaBJIIET NPUMEPHO
9% o0lLIel maollaay KOXXHBIX IIOKPOBOB, Horu — 18%, rpyau u cou-
Hbl — mo 9%, »kuBora u moAcHUOBLI — 1o 9% . OXkor ofGJyiacTu mpo-
MEXXHOCTH, 4 TaKyKe 0XKOT IMHUIIEBOro TpakTa mpupaBHUBAIOT K 1% mJo-
mjagu IIOKPOBOB TeJia.

ITo rny6uHe mopakeHUsA OXKOTU ObIBAIOT UYEThIpEX cTemeHei: I cre-
neHb — IIOKpacHeHue Koxku; Il cremeHs — mosABJIeHHE Ny3bIPEH, 3a-
NOJIHEHHBIX TKaHeBOU KuAKocThio; III u IV cremenn — moJiHoe paspy-
HIeHUEe KOJXXH, OOyIJIMBaHHE C IMOPaXKeHUEeM JIe)KalllMX HHUIKEe MBINIII.
XuMuuyecKHue OXKOrd dallle BCEero ABJAITCA CJEACTBHUEM IIONIaJaHUS Ha
KO’XY KOHIIEHTPHPOBAHHOM KHUCJIOThI (CEPHOM, a30THOM, COJIAHOM), pe-
’Ke — eOKHUX IeJsiouedl (egKOoro KaJiuAd WJIM HaTPHUSA, HaAIIaTbIPHOTO
cnupTa), XJOPHOII HU3BECTH.

Oxcoz208bLil wWOK pPa3BUBAETCA B CBA3W C pa3Jpa’kKeHHUEM OrPOMHOI0
KOJINYeCTBA HEPBHBLIX 3JIEMEHTOB OOINMPHOM OOJiacTH IoparkeHusA. Uem
foJibllle ILJIOLIAAb OXKOra, TeM yallle ObIBAaeT W TsKeJlee NPOTEeKaeT
oK. IIpu osxorax 6osee 50% mIOBEPXHOCTH TeJla IIIOK HaOJIOJaeTcd y
BCeX IIOCTPAJABHINX U SABJIAETCA OCHOBHOM NPUYMHOM cMepTuU. Mexa-
HHM3M OJKOrOBOI'O IIIOKA CXOJEH C MeXaHW3MOM TPaBMaTHYECKOIO IIOKa
(cM. c¢. 53), HO cBsI3aH HE TOJIBKO C CHJIbHOHN 0OJIbIO, HO M CO 3HAYU-
TeJIbHOH NMOTepei KUAKOCTU OPTaHM3MOM uepe3 NMOBPEXXKAEHHbIe TKAHHU.
B 3aBucumMocCTH OT IUIOLIAAM OXKOra, IMOTEPS JKUAKOCTU 3a HECKOJIbBKO
YacoB MOJKeT cocTaBuTh 3—4 J. Kpome TOoro, pasdpyuleHHble TKaHU Ha-
YUHAIOT BBIJEJATh TOKCHYECKHE BEIeCTBAa, KOTOPbIE C KDOBOTOKOM pas-
HOCSATCA 0 OPraHM3My, HAUMHAIOT €ro OTPABJIATbL U BBI3LIBAIOT HApY-
nmieHve paboThl BBIOEJIMTEJNBHOII cucTeMbl. CaMO »Ke HapylleHHe IeJo-
CTHOCTHM KOJXKHOI'O IOKpOBa AeJlaeT OPraHU3M abCOJIIOTHO 6e33allUTHBIM
nepen Joboi uHbpeknueir. TakuM o6pa3oM, IPOUCXOAUT IIOCTENEHHOE
Pa3BUTHE 0XM#02080il O0J€3HU, KOTOpPasi Pa3BUBAETCS IIOCJIE OXKOTOBOTO
mIoOKa.

BoJsib OT 02XOroB mOCTaBJsSET CTpPalllHble MyUYeHUsA, O0OJIErYUTh KOTO-
pble MOTYT TOJIBKO oOe30oJuBaloliue cpeactBa. IlosaTomy aasa npenoTs-
palleHUs pPa3BUTHUS LIOKA HEOOXOOAMMO KaK MOXKHO CKOpee BBECTH
nocTpajaBuieMy o6e30oJuBalollee cpeacTBo. [[JA 3TOro MOXKHO HCIOJIb-
30BaTh mIpelaparbl, colepJkalllue aHaJIbIUH, — aHaAbzemuku. B 60Jb-
HUUYHBIX YCJOBUSAX MOI'YT TaK)Ke NPUMEHAThCS Apyrue 06e360JIMBaIO-
1ue cpeicTBa, B TOM UHCJIe ra30Bble CMECH Ha OCHOBe 3aKHCH a3oTa U
KucJyiopoga. Kpome Toro, mocrpazaBuieMy HEOOXOAUMO KOMIIEHCHDPO-
BaTh NOTEPHU KUJKOCTU UJIU XOTS OBbI ITOCTAPaAThCA UX YMEHBIIUTH. [[Jda
3TOro MOXKHO OOJIOKHUTh OOO0XKXKEHHYIO NMOBEPXHOCTb INY3LIPAMU CO
JbIOM HJHU IIeJIJIO(haHOBBIMU NaKeTaMU, HANOJHEHHBIMU CHEroM WJH

6%



bonesHn n TpaBmbl KOXu

XOJIOOHOII BOJOM, M IIOCTAPAThCA OOECHEeUYUTh MNOCTPagaBIIEro OOUJIb-
HBIM TEIJIBIM ITUTBEM.

B cinyuae mosyueHus MmocTpagaBUIMM OXKOTOB, CBSI3AHHBIX C Hapylie-
HUEM IeJIOCTHOCTH KOXKHBIX IIOKPOBOB, HM B KOEM cJlyyae HeJb3s: yla-
JATh C IIOBEPXHOCTH OXKOra OCTATKHU CropeBIIIeii OJe)KAbl; CMa3bIBaTh
0’KOTOBYIO ITIOBEPXHOCTDH JKUPOM HJH IIOCHINIATh €€ MYKOM WMJIM Kpaxma-
JIOM; BCKDBIBAaTh NY3bIPHU; OMHTOBATh OOOXKIKEHHYIO IIOBEPXHOCTh. Bce
3THU AEeMCTBUA TOJBKO YCYTI'yOSAT IOJIOXKEeHHEe TPaBMUPOBAHHOIO, YCHUJAT
IIOK WJIU CHPOBOIIUPYIOT NPOHUKHOBeHUEe MH(PEKIUU.

O6MoposkeHHe — IIOBpe)kJeHHe TKaHel Teja IIO4 BJIHUSHHEM XOJO-
na. OcHOBHAsAs NMpUYHUHA NOBPEXXJIeHUs TKaHell Npu OOMOPOXXEHUU —
CTOMKNEe U3MeHeHUs] B KPOBEHOCHBIX COCyJaX, BbI3BaHHbIE UX IJIUTEJIb-
HBIM CIIa3MOM, SABJAKIINMCA 3alllUTHONH peaKI Ui opraHm3aMa Ha
oxJlakaeHue. Yaie Bcero o0MOpaXMBAlOTCA YIIIHbIe PAKOBUHBI, I1aJIb-
bl pyk u Hor. KpoBooOpallleHue B HUX IIOCTENEHHO 3aMenJisieTcs, a
3aTeM U BOBCe IIpekpalaercsa. HacTymaeT MOMEHT, Korja OpraHU3M
y)Ke He MOYXKeT IIPOTHUBOCTOATH AEHCTBUIO XO0JIOJA, U B TKAHAX MPOUC-
XOOAT IrJIyOOKHe M3MEHEeHUs, Beayllue K IHOeJu KJEeTOK, KOXKa TepseT
YyBCTBUTEJbHOCTh U OesieeT. K uncay ¢akTopoB, CIOCOGCTBYIOLIUX 00-
MODOXKEHUI0, OTHOCSATCS HOIlIeHWe TeCHOM, 3aTpyAHAIILIell KpoBoobOpa-
IIeHHue OJeXXIbl U 00yBHU, cbIpas odekJa, oOyBb M NepdyaTKH, ocJjiabJie-
HHe OpraHu3Ma B pe3yJibTaTe 0O0JIe3HH.

3ab6oaeBaHna Koxu. HenmpaBuiabHOE IMUTAHUE, HEJOCTATOK psga BHUTAa-
MUHOB, HECOOJIIOJeHNe NpaBUJ T'MTHeHbl U T. II. — BCE 3TO yBeJIMYHBa-
€T BepPOATHOCTh 3a00JIeBaHMII KO HBIX ITIOKDPOBOB.

3aKyIIOpKa NPOTOKOB CaJIbHBLIX JKeJIE3 MOJXKET NMPUBOLUTL K BOCIIA-
JUTEJbHBIM IIpOLleccaM KO)XKU. B pe3dysbTaTe BO3HUKAIOT NPbLUU, 2HOIL-
HUKU, QYPYHKYbL. Y IOAPOCTKOB H3-3a Pa3BUBAKOIINXCA B KOXXHOM
caje bakTepuil obpasdyercsa yrpeBas CbIlb. UTOObl YMEHBUIUTL UYUCJIO
yrpei, ciaenyetr mu3beraTb OCTPOM U JKUPHOM IUINU, Jydllle CJIeJUTh 3a
YUCTOTOM KOMKU.

CaMbIM YaCcThIM BUDYCHBIM 3a00JieBaHHMEM KOYKH SABJISAIOTCA OOpoaaB-
KM, KOTOpbIe MOT'YT IOABJATBCA B CAMbIX HEOXXHJAaHHBIX MecTax, Hall-
puMep Jake moJ HOrTssMH. MMHOrga Mx IMPUXOAUTCA YAAJNATb XUPYPru-
YEeCKUM IyTEM.

PacnpocTpaHéHHBIM 3a00JieBAHHEM KOXKU U BOJIOCAHOTIO NMOKpPOBa AB-
JseTCsA CTPUryLIUM JUIIAa#i, BO30yAUTeJIeM KOTOPOTO SIBJISAETCA I'DUOOK.
Ha mecTe mopakeHUs BOJIOCAHOI'O IIOKPOBA BOJIOCHI 06GJIAaMBIBAIOTCA ¥
caMbIX KOpPHeil M 0o0pa3yIoTcs NOpoIJelInHbl. YesoBeK 3apaJrkaercs
rpubOKOM OT KOIIeK, co0aK WU OOJBbHBIX JIoAei. ITo 3aboseBaHUe 00s-
3aTeJbHO CJeoyeT JIEUUTD.

Kaemu sBasoTCA BO30yAUTeeM 3apa3HOi 00JEe3HU KOXXHBIX ITOKPO-
BOB — uecomku. HecoTouHble KJELHX OTJUUYAKOTCA OUYEHb MaJIeHbKUMH
pa3mepamMu. OHU CIIOCOOHBI NPOHMKATh B KOXKY M IIPOTpPhI3aTh B HeEH
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XOObl AJIMHOM B HECKOJIBKO caHTUMeTpOB. CaMKHM OTKJAIBLIBAIOT sHIIA
TaK)Xe B KO)Ky. UecOTKa BBI3bIBAET CUJIbHEHINUN 3yd, He OAIOLIUN ue-
JIOBEKY COCPEeIOTOUYHTLCS, CIaTh. B HaAcCTOslllee BpeMsa UeCOTKa JTOBOJIb-
HO OBICTPO M3JIEUHNBAETCH.

IlepBas momours NpPHU okorax. IIpy COJTHEUHBIX OXKOrax HUCHOJb3Y-
IOT pa3JIMuHble CPeJCTBA, KOTOPble MPOJAIOTCA B aNTeKaX. JTO MOTYT
OBITh 3hupHBIE MacJia (POMAaUIKOBOE), & TaK)Ke KpeMa OT COJIHEYHBIX
oxkoroB ¢ ButamMuHoM E. IlepBas momMollb NPpU XUMHUYECKUX OXKOrax —
HeMeJJeHHOe NIPOMBIBAHUE MOPAXKEHHOM KOXKHU CJIAGbIM pACTBOPOM CO-
Obl (IpH OXKOTe KHUCJIOTaMU), yKcyca (Ipu OxKore IIejJo4yaMu) JUOO0
OpOCTO GOJIBUIMM KOJIMYECTBOM IIPOTOUYHOM BOJHBI.

Ileppass momolub NMpPpHU OOMOPOIKEHUM 3aKJIOYaeTCad B TOM, UTO
NOoCTpajaBUIEro HY)XHO KaK MOYKHO CKOpee COTpeTbhb, OOJIOXKUB €ero
rpeJkamMu (BoJa B TIpeJjIKe He OOJI)KHA ObITh OUeHb ropsdeii), U OT-
OpaBUTh B 00aAbHULLY. OOMOPOXKEHHYI0 KOHEUHOCTh HY)KHO IOTPY3UTH
B Témaywo BoAy (37—40 °C) u 0CTOPOXKHO pPacTHUPATh A0 NOKPACHEHUS
U BOCCTAHOBJIEHUSA UYBCTBUTEJIBHOCTH, 34Te€M HAJIOXKUTh NHOBSA3KY.
Henb3sa pacTuparth CHEroM HJM NOTPYXKaThb OOMODOXXEHHYIO KOHeU-
HOCTb B XOJIOAHYIO Bony. Ciiegyer IOMHUTbL, UTO OOMOPOXKEHHBbIE
YUYacCTKHU TeJla OCOOEHHO YYBCTBUTEJIbHbI K XOJOAY, MO3TOMY B JaJjb-
HeHIlIeM WX HY)KHO TIIATeJbHO Oob6eperatb OT €ro BO3LEHCTBUA.

HTO MOXeT CTaTb NPWYMHOW BOCMANMUTENbHbIX Aepmatur. 0
MpoLeccoB KOXwn? MotéprocTn.
KakoBbl OCHOBHbIE MPUEMBI OKa3aHWA NepBon NOMO- Onpenocrs.

WM NPWY PasfnYHbIX TPaBMax KOXu? Oxor.

B 4€M 3aKnio4aloTcA CXOACTBO W Pa3NUyma Mexay O6MopoXxeHue.
TepMnyeckMMmn oXoramm m 0Xoramu, Bbl3BaHHbIMU erEBaﬂ CbInb.
XUMUYECKUMU BELLECTBaMN? Boponaskm.
KakoBbl OCHOBHbIE MPUYMHBI NOABEHUSA YTPEBOW Cbl- Crpurywmvi

MW Ha KOXe NOAPOCTKOB U Mepbl €€ NPOMUNAKTUKN? nMwan.

OxapakTepun3ynTe OCHOBHblE NPUYMHBI 3abonesaHnn
KOXHbIX MOKPOBOB 4eN0OBEKaA.

MoskeT J¥ CTPUTYIIUKM JUIIAN NOABUTHCA HA OTKPHI-
ThIX YYaCTKaX KOXKU UeJIOBeKa U mouemy?



§ 37. rMrMEHA KO)XHbIX NOKPOBOB

g Toro uToObBl UMETh 3JA0POBBIE
KOJKHbIe IIOKDOBBI, HEOOXOJMMO CO-

4. KakoBo 3HayeHwe BmTammHa D Jep)KaThb KOXXY B uucToTe. ['J1aBHBIN
A8 opraHuv3mMa 4enoseka? cnocob yxoga 3a Hell — peryJjaspHoe
2. MoyeMy 4Ns YenoBeka BaxHO MBITBE, NPU KOTOPOM C IIOBEPXHOC-
MOAAEPXKUBATH MOCTOSHHYIO TeM- TH KOXM CMbIBAIOTCA BBIAEJIEHUS
neparypy Tena? CaJIbHBIX M IIOTOBBIX JKeJIé3, OpOro-

BEBIIINIe MEPTBbIE KJIETKHU 3IHUIePMU-

ca, IIblJb, MHKpPOOBI, YaCTUILbI I'PA-
3u. Ha rpsasHoil Ko)ke ueJioBeKA HAXOJIUTCSA OTPOMHOE UMCJIO MHUKPOOP-
raHM3MOB pa3JIMYHBIX BUAOB — 10 30—40 Teic. Ha 1 cm?.  Jlumo
cjlefyeT MBITh TEILJIOM BOAOM, TaK KaK XOJIOOHAs CIOCOOCTBYET 3aKy-
NOPKe ITPOTOKOB CaJIbHBIX KeJIé3 U 00pa30BaHUIO YIrPEBOM ChINHU, a Iro-
pAdYas gesjaeT KOXY ApAOJOM M MOPLIMHHUCTOM, CHHXKAA €€ 3JIaCTHuU-
HocTb. Illero ciiefyeT MBITh C MBIJIOM KaXIblii OeHb. BoJbllle Bcero
noABep KeHa BPeJHBLIM BHEIIHUM BO3IeHCTBUAM KOXKa PYK.

IIpu BBIMOJIHEHUM AoMauIHeil paboThl, 3arpsA3HAMIONIENl PYKU (YUCT-
Ke OBOllleli, CTUPKEe, MbIThe IIOCYAbI), 1[eJIeCOOOPA3HO I0JIb30BATLCA pe-
3UHOBLIMH NepuaTkamMu. Ecjin UX HET, PeKOMEeHAYeTCs HUCIIOJIb30BaTh
CHJINKOHOBBIII KpeM IJIsI PYK, CO3JAIOIIUA HA KOXXe DPYK TOHKVYIO 3a-
HIUTHYI0 IUIEHKY. Ocoboro yxoza TpebyeT KoJxka JioJAei, paboTarmoliux
B CEJIbCKOM XO3SAMCTBE MJH B CBOUX Ooropogax u cagax. OrpomMHoe Ko-
JUYECTBO MUKPOOPraHM3MOB, B TOM YHCJEe U OOJIE3HETBOPHBLIX, CKAaIl-
JUBaeTcsa NOoJ AJUHHBIMU HOI'TAMM, IIO3TOMY UX HYXKHO PEryJiipHO OCT-
puratb, OCOOEHHO IOHOIIIaM, TaK KaK AeBYIIKM 3a CBOMMHU HOI'TAMHU
OOBIYHO CJIeAAT.

I'urueHa omeskabl U O0YBM. YCJIOBUS *KHU3HM COBPEMEHHOI'O UeJIOBe-
Ka CHJIBHO OTJIMYAIOTCA He TOJIBKO OT YCJIOBUM CYIIECTBOBAHUSA II€PBO-
OBITHBIX NPEAKOB, HO U OT TeX YCJOBHM, B KOTOPBLIX HANIU Npamnpanue-
abl U npamnpabadymikn sxkuau 200 Jsier Tomy Hasaza. JIIoou MCKYCCTBEH-
HO M30JIUPOBaiKd ce0s OT HeGJarONpUATHBIX BO3JAEMCTBUN BHEIIHEH
cpenbl, co3maB BOKPYI cebd KOMGOPTHBINE MuUKpokJuMmatr. OHM cTaau
CTPOUTH JOMa, U3rOTABJIUBATH U HOCUTH OJEXKAY U OOYBb.

H3HauanbHO oZe)kaa nmpegHas3HadaJach IJII TOTO, UTOOBI 3all[UIIATh
yeJIOBEKa OT X0JI0Ja, BeTpa, HOXKIsd, cHera. Ome)xaa MOJIKHA OBITh JIEr-
KOl, He CTEeCHATh JABUXKEHHUM, He MellaTh AbIXaHUIO U KpoBooOpalle-
Huio. [Ipn HU3KOI TeMmOepaType OKPYJKAILIEero Bo3aAyxa OJexkaa JOJIK-
Ha NpensATCTBOBATH IIOTEPe TeIllJla OPraHU3MOM, COXPaHss TeMIepary-
Py KOXKHU TyJioBuLIla Ha ypoBHe 32—34 °C. B >kapkue, COJIHEUHBIE THU
ome)xkJaa, HaoOOPOT, MOJI)KHA IIPEINsSTCTBOBATH MOCTYIIY K HAIIeMy TeJay
COJIHEUHOro uajaydeHusdA. CBeTJible TKAHU B OOJIbIIIENI CTEIEeHW OTpaka-
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IOT COJIHEUHBbIe JIyud, YeM TKaHHU, OKpalleHHble B TEMHEbIe IBeTa. Oco-
0eHHO 0OJIbIIIOE BJINSHHE HA OPraHU3M OKAa3bIBAIOT YJIbTPadUOJIETOBBIE
JYy4H, a JIETOM TaKHUX Jyueil B COCTaBe COJIHEUHOI'O CBeTa CPaBHUTEJIb-
HO MHOro. HeGosabuire 1o3bl yIbTPaGUOJIETOBOIO U3JIyYEHUA OUYEeHb IO-
JIe3HbI AJIsT OpraHM3Ma uUeJIOBEeKa, TaK KaK IPHU 3TOM B KOJXKe BbIpaba-
TeiBaeTCa BuTaMuH D. Ho 0Ooabimue p[o3bl yJabTpagUOJIETOBOTO
U3JIyUYEeHUSA MOTYT BBI3BIBATH OXKOTH M Ja’Xe CTAaTh NPUUYUHOI 00paso-
BAaHUA ONYXOJIel KOXXHBIX IIOKDOBOB. BOT mouemMy HEOOXOAUMO C IIO-
MOILBIO OJEXXKIbl PEryJupoBATh NPUTOK YJIbLTPA(GHUOJETOBBIX JyUeld K
KOXKe. OTO MOXKHO CHeJlaTb, OOHa’)Kas TeJI0 B OOJIbLIEHl WM MeHbIIe
CTEeIleHU, a TaK)ke IoJ0upas TKaHW, oOJaJampliue pa3JUYHON cTe-
MeHbIO MPOHUIIAEMOCTH IJsA yJbTpaduosaeToBbIX Jyueii. HauGosbliee
KOJIMUECTBO 3TUX JIyueld NPOXOJAUT uUepe3 TOHKHE TKaHuW (Maiis, 0Oa-
THCT), Pa3peKeHHble TKAHU (MapKHu3eT, ByaJib) U UCKYCCTBEHHbIE IIIEJI-
KOBble TKaHU, a HauMeHblllee — 4Yepe3 TEMHBbIe IJIOTHbIE XJIOIIUATOOY-
MaKHble TKaHH.

OpexJa IOJI2KHA He TOJbKO 3alllUINATHL TEJO OT BeTpa M X0J04a, HO
¥ TpPONMyCKaTh BOOAHBIE Mapbl M BO3AYyX. Beab BO3AYX IOA OIEXKIOH
MMOCTOAHHO YBJIAXKHSETCA H3-3a HCHapeHus I0Ta, U BOJLAHBbIE IIapbl He
OOJI)KHBI CKANJUBATHCA W KOHIEHCHPOBAThCsS, NPUBOASA K OUEHb He-
MPUATHBIM OLIYIIEHUSIM.

OO0yBb MOMOTaeT yIep>XUBaTh CTOIYy B HOPMAaJbHOM HoJIOXKeHuUu. On-
HO M3 OCHOBHBIX T'MTMEHUUYECKUX TPeOOBaHWM, NMpeabsBIAEMBIX K 00Y-
BY, — OHAa [JOJI’KHA NOMOTaTh MBILIIIIAM U CBA3KaM yJIEep>XUBaATh CBOJ
CTOIbI B HODMAaJIbHOM IIOJIOXKEHUU U He CTEeCHSATh ABU)KEHHUSA IaJIbIleB.
Kpome Toro, o0yBb HOJI’KHaA OBITH CYyXOHM U TEMNJOM, TAK KAaK HNMEHHO
nepeoxJjakJeHUe HOT 4YaCcTO NPUBOAUT K NPOCTYIHBIM 3a60J€BaHUAM.

Hapyumiennsa tepmoperyasuuu. PacnpocTpaHeHue CpeACTB 3allUThI
OT X0JI0Ja W IleperpeBa IIOMOTAaeT uUeJIOBeKy paboraTh U B 3aloJfAphbe,
U B NycThIHAX. OQHAKO CIOCOOHOCTH UeJIOBEKA CAMOCTOATEJIbHO IIPOTH-
BOCTOSATDH OXJIAXKJAEHUI0 NOHU3UJIUCh. OpraHu3M ueJjloBeKa CTaJl Ype3BhI-
YaHO YYBCTBUTEJBHBIM K XOJIOAY, JIETKO NOJABEPraeTCs pPa3JINYHbIM
HapylmeHuaM I1oJ ero BiaugHueM. CHU3UJIUCH U HeoOGXOJAUMble OJIsA
JKHu3HeoOecreueHua (QU3NUECKHe HArpy3ku. Bcé OoJiblile JIIOLE ¢ Tpy-
JIOM IIEPEHOCAT He TOJIbKO XO0JIOJ, HO Y HEe3HAYUTEeJIbHYIO Kapy, CTaHO-
BACH IPaKTUYECKH HEeTPYyAOCIOCOOHBIMHU B JKapKue JIeTHUe AHU.

TenaoBoit ynap — 060JIe3HEHHOe COCTOSIHUMEe, BO3BHUKAIOIIlee B pPe3dyJib-
TaTte OOLIEero meperpeBaHUs OPraHM3Ma IIPH AJIUTEJIbHOM BO3IEHCTBUU
BBICOKOII TeMIlepaTypbl OKpYXKamlleil cpelbl. TenysoBoil yaap BO3HUKA-
€T IOTOMY, YTO IIPU IIeperpeBaHMU U YPEe3MEPHOM MOTOOTIEJIEHHUHU OD-
raHu3M TepsAeT OO0JIbIIIOe KOJNYECTBO KHUAKOCTHU, KDPOBb Cryulaercs, Ha-
pyilaeTcs paBHOBeCHe COJieii B opraHuaMe. B TAXKEIBIX cjaydasX 3TO
OPUBOAUT K KHUCJODPOJHOMY IOJIOJAHUIO TKaHeii, B 4aCTHOCTU I'OJIOBHO-
ro moagsra.
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CosHeuYHBIN yaap NPOUCXOAUT IIPU AEHCTBUU IIPAMBIX COJHEUYHBIX
Jydyefl HaA HENOKPBITYIO royioBy. OOBIYHO 3TO COIIPOBOXKJIAaeTCA Ieperpe-
BaHHEM TeJsa. [IpU3HAKM COJIHEYHOTO yJapa U IlepBas INOMOIIbL IIOCTpa-
JaBIIeMy TaKWe »Ke, KaK U IIPU TeIlJIOBOM yzape.

g Toro 4uToGbl CHU3UTh BEPOSTHOCTL IleperpeBaHUs OpraHuU3Ma,
OUEeHb BAKHO COOJIIOIATh NPABUJIbHBIM NUTLEBOH pexkuM. IIuTwé ciabo-
ro yafd, MUHepaJbHON BOABI, KBaca MOJAJep>KHUBaeT BOJHO-COJIEBOe DaB-
HOBecHUe B OpraHmuaMme. ¥ noTpebJeHHe JIOOBbIX aJIKOTOJIbHBIX HANUTKOB
B JKapy Pe3KO HapyllaeT TepPMODPEeryJAlnHui0 M CIOCOOCTBYeT HacCTyILJIe-
HUIO TEIJIOBOro yjaapa.

ITpu aauTeNbHBIX IIOXOJIaX CJedyeT CBOEBPEMEHHO YCTpauBaTh IIPU-
BaJIbl IJIA OTAbIXa B TeHUCTOM Mecre. Ome)kna OoJoKHaA OBITHL JIETKOIA,
npoIycKamwIleil BO3AYX, IOJIOBY HYKHO NOKpPbIBaTh. Heo6xoguMO OBITH
OCTODOXXHBIM U INPU OTAbIXe Ha ILJISXKe B JKapKoe BpeMs roja.

H3BecTHO, UTO 340POBbe uesioBeKa Ha 30% 3aBUCUT OT HacCJIeJCTBEH-
HbIX (hakTopoB, HAa 10% — OT MeIUIMHCKOro OOCJHY>XUBAHUA U Ha
50% — ot o6pasa »XU3HU. 3AOPOBLIA 00pa3 »XU3HM — JTO PaAIOHAJIbL-
HOe INHUTaHue, 3aHATUSA CIIOPTOM, OTKA3 OT AJIKOTOJId U KYPeHUs U MHO-
roe apyroe. BaxHyo poJib UrpaeT W 3aKaJIMBaHUE.

3aKkaJuBaHHEe — 3TO HAYYHO OOOCHOBAHHOE CHCTEMAaTHUYEeCKOe WC-
MOJIb30BaHUE ECTEeCTBEHHBIX (DaKTOPOB INPHUPOIBLI AJISA MOBBIIIEHUS yC-
TOMYHUBOCTU OPraHu3dMa K HeOJIArompUATHBIM (paKTopaM OKpY Kalollei
cpennl. EcTecTBeHHBIMH INIDUPOAHBIMHU (paKTOpaMHU CJYIXKAT BO3AYX, BO-
a U CoJIHIe. 3aKaJuBaHUE HEOTAEJNUMO OT (MU3NYECKON KYJIbTYPhI, 10~
3TOMY OHH BCerja paccMaTPUBAIOTCA KOMIJIEKCHO.

B Témnoe Bpemsa roga AJsA 3aKaJMBAaHUS MOXKHO HCHOJIB30BaTh IJIU-
TeJbHbIE NPOryJKH HA CBEXXEM BO3JyXe, COH B IIOMEIIeHUHU C OTKPHI-
THIM OKHOM IIpU TeMIlepaType Bo3ayxa He Huxke 16 °C. Ilosesno moma
e)XeJHEeBHO XOAUTHh IO IT0JIy 60CMKOM. B xoJsiomHOE Bpemsd roga AJdA 3a-
KaJMBaHUS HMCIOJIb3YVIOT JO3UPOBAHHLIE NPOTYJKH IEUIKOM, XO04b0y Ha
JBbDKAaX.

3akaJuBaHHe BOJHBIMH NPOIEAypPaMU MMeEeT CBOM OCOOeHHOCTU. Bo-
Ja OoJiee 3HEPruUYHBIM 3aKaJMBAIOLIUN (aKTOp, yeM Bo3Ayx. Temjo-
NPOBOLHOCTh BOALI B 28 pa3 GOJIbllIe TEIJIOIIPOBOLHOCTHU Bo3xyxa. Kpo-
Me TeMIIepaTypPHOro, BoJa OKa3bIBAET MEeXaHUUECKOe BO3JeiiCTBHE Ha
KOXXY, OCYILEeCTBJIASA CBOeOOpa3HBbIA Macca’X, KOTODPBIA yJydllaeT Ka-
NUJLJISPHOE KPOBOOOpAlleHUE.

Hau6osee pacnpocTpaHéHHble ()OPMBI 3aKaJUBAaHUA BOJOW B JOMAaII-
HUX YCJOBUAX — OOTHpaHUA, o0JMBaHUA M Ayni. HauuHaTth 3akaju-
BaHHe cJIelyeT NMpPU TeMIiepaType Boabl He HuKe 34—35 °C. Ilpu exe-
IHEeBHOM OOJIMBaHUU (OOTHPAHHUU) uepe3 KaKAble 6—7 mnHeil Temmepa-
TYypy BOAbI ciieayeT cHu»Kath Ha 1 °C u moBectu eé mo 22—24 °C.
O6TupaHuss ¥ OOJMBAaHUSA BOJOW YKa3aHHON TeMIlepaTypbl DEKOMEHAY-
eTcs NpPOJOJIKATh 2—3 Mecslla.
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IIpaBusa 3akajJuBaHUA. 3aKaJIUBAThCA HY)KHO, CJedys ONpeleJEéH-
HBIM IpaBHUJIAM.

1. UaguBuayaabHbelii noaxond. s KaXJOro yesiOBeKa HEOOXOIUM
CBOH pe)XUM 3aKaJIMBAaHUA: YACTOTA U AJUTEJIbHOCTh 3aKaJIMBAIOLIUX
npolleayp, TeMIllepaTypa BOAbLI X BO3AyXa.

2. CucreMaTUYHOCTh. XOpPONIMEe pPe3yJbTAThl MOXKHO IIOJYYHUTh
JUIIb NIPU CHUCTEeMaTUYeCKOM IIpOBeAeHUU mnpollienyp. IlepepbiB B 3a-
KaJIUBAaHUHU CHHIKaAeT NPUOOPETEHHYIO YCTOWUUBOCTD.

3. ITocTeneHHOCTh. Ba’XHOCTB 3TOr0 MpaBHJIa OIPeJesAeTCA
CYILIHOCTHIO 3aKaJlUBaAHUA: IOCTEIeHHO INpHCIOcabJMBaThbCAd K He-
OOBIYHBIM YCJIOBUAM.

4. PasHooOpa3ue 3aKaJUBaAIOIUX cpeacTB. [/ 3aKaJIMBaHUA HYXK-
HO coueTaTh pa3d3HoOOpas3Hble (PaKTOpPhl BHEIIHEH cpenbl.

IleperpeB opranu3dmMa M ero npoduJaxkTuka. IlepBrlie NpU3HAKU
TeIJIOBOrO yJapa — BSJIOCTb, Pa30UTOCTb, TOUIHOTA, FOJIOBHAA 0OJb,
roJIOBOKpPYJKeHHue. IIpu gasbHeiillleM neperpeBaHUM ITOBBINIAETCA TeM-
nepatypa tejqa g0 38—40 °C, Mo)XeT HaCTynmuUTh OOMOPOK, a MHOrjJa
naxke cymoporu. fo mpuObITHA Bpada IIOCTpaJaBIIero cjaeayeTr yJo-
’KUTh B TeHU HUJM B XOPOIIIO IIPOBETPHUBAaeMOM IloMellleHuu. K roJo-
Be, a TaKyXe K 00J1aCTH KPYIIHBIX COCYyAOB (DOKOBBLIE IIOBEPXHOCTHU
mied, TOAMBIIIKHN, IIaxXoBble OOJIACTH) MPUKJIAALIBAIOT NY3LIPHU CO
JbAOM HUJU XOJOAHOH BoOAOI. MOXXHO YKyTaTh OOJBHOTO MOKPOMH
NPOCTBLIHEH, TaK KaK HCIapeHMHe BOAbI U3 He€ HeCKOJIbKO CHU3UT TeM-
nepatypy. A yCKOpeHUA MCIIapeHUA MOXKHO BKJIIOUHUTH BEHTUJISATOD.

KakoBbl OCHOBHble MpaBuna yxoda 3a MOKpo- TennoBow

BamMwn Tena? yAap.

KakoBbl OCHOBHble TruUrMeHnyeckmne TpeboBaHUs, ConHe4HbI yAap.
npeabsensemMble K ogexae u obysn? 3akanusBaHwue.

KakoBbl OCHOBHbIE MPUYUHBI HAPYLWEHUS Tenno-
obMeHa 1 Nyt ero NPoMUNAKTUKN?

Ilouemy ymoTpebJeHUHe aJKOroJs B »Kapy pe3Ko Hapy-
n1aeT TEPMOPEryJsALUI0 U CIOCOOCTBYeT HACTYMIJIEHUIO
TeIlJIOBOro yjaapa?
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K HapyXHBIM IIOKpPOBaAM YeJIOBEKA OTHOCATCS KO)Ka U €€ IIPOU3BOI-
Hble — HOT'THU U BOJIOCHI, & TaKe CJAU3UCThIe 000J04KU. OHU ABJIA-
IOTCSA €CTeCTBEeHHON TpaHUIleil, pa3Aelsiolleil BHYTPEHHIOI Cpeay
opraHu3Ma U BHEIIHIOI Cpeny.

Koxxa cocTouT M3 OBYX CJIOEB: 3aMUAEPMUCA U A€PMbl. JNUAEPMUC
oO0pa30oBaH MHOTOCJIOMHBIM OpPOrOBEeBAIOIIMM 3nuTejneM. MeEpTBbie
KJIEeTKH B3NUTEJUA MOCTOAHHO CJYIIMBAIOTCSA, UX MECTO 3aHHUMAIT
JKUBBIE KJETKU HU)KHUX CJIOEB. Jlepma, UJau COOCTBEHHO KOXKa, CO-
CTOUT U3 COeAWHUTEJbHONH TKaHU. B Hell pacmoJo)XeHbl KPOBEHOC-
HbIe COCYAbl 1 MHOIOYHCJIEHHBbIe HEePBHbIe OKOHYAHUA — pPEIeIITO-
pbl. B Hell ’Ke, Ha rpaHUIle C IIOAKOXXHOH KJIeTUYaTKOM, pacroJiara-
IOTCA IIOTOBBIE »KeJje3bl. IIoT o cocraBy OJIM30K K Moue.

OcHOBHbIe (DYHKIHH KOXKHU:. 3alllUTHas, YyBCTBUTeJbHAdA, BbIIE-
JuTeJIbHAfA, 3alacamplllad U TepMOperyJjaslluoHHad.

dusnuecKre U XUMUUYECKHE Pa3Jpa’KuTeJd YaCTO BbI3LIBAIOT BOC-
naJuTeJbHbIE ITPOIIECChl KOXKU — AepMaTuThl. HempaBuJyibHOe mura-
HUe, HeJOCTaTOK psjJa BUTAMHHOB, HECOOJIIOJeHre MpaBUJ I'MTMeHbl —
BCE 3TO yBeJHUUYHUBaeT BEPOATHOCTb 3a00JiIeBaHUII KOYKHBIX IOKPOBOB.

Jsa Toro 4TtoObl UMETh 340POBbIE KOXKHbIE MOKPOBBLI, HEOOXOAMMO
comepKaTh KOXKY B uucCTOTe. I'JIaBHBIII Crocob® yxonaa 3a Heil — pe-
ryJisipHoe MbpITbé. KpomMe TOro, orpoMHoe 3HaueHUe HMeeT COOJIoae-
HUe TUTUeHBbI OJEXXIbl U OOYBHU.

3akajimBaHMe — 3TO HAYYHO OOOCHOBAHHOE CHCTEMAaTUUYeCKOe HC-
IIOJIb30OBaHMNE eCTeCTBEHHbIX ()AKTOPOB NPUPOALI AJIS IIOBBILIEHUA yC-
TOMYUBOCTU OpPraHm3Ma K HeOJIarONPUATHBIM (haKTopaM OKpPYyIKalo-
el cpeabl. ECTeCTBEeHHBIMH IIPDUPOAHBIMU (paKTOpaMU CJIY KAT BO3-
OAyX, BOJAa U COJIHIIe. 3aKaJuBaHUEe HEOTIAEeJUMO OT (DU3UYECKOK
KYJbTYPhI, IO3TOMY OHU BCerja pacCMaTPHBAIOTCA KOMILJIEKCHO.



[na ocywecTsneHmna NoCTOAHHOW
N 3dpdekTMBHOM  perynaunu
dun3nonornyecknx npoLeccos B
opraHmMaMe WCNonb3yloTca ABa
MeXaHM3Ma: HEepPBHbIN N FYMO-
panbHbi. OHWM TECHO CBA3aHbI
Mexay cobon B eanHoe Lenoe —
HEeMpPOryMopanbHylo perynatop-
HYlO CucTemy.

Bbl Y3HAETE

— O Xene3ax BHyTpeHHEW cekpeuuun, Wux
CTPOEHUN N PYHKUMUAX;

— O ropmoHax;

— 06 0COBEHHOCTAX CTPOEHUS HepBHOW CUC-
TeMbl, e€ PYHKUMAX U pedrieKkTOPHOM Xapak-
Tepe AesternbHOCTY,

— Kak OoCyllecTBNAeTCA B3auMoaencTBue
HEepBHOW N ryMOpanbHOW perynaumm;

— O HapylweHWax OeATeNnbHOCTN HepBHOW W
3HOOKPUHHOW CUCTEM W WX Npeaynpexae-
HUW.

Bbl HAYHMUTECD

— pacnosHaBatb Ha HarnsagHbix NOCOBUAX
OCHOBHble OTAe/bl U OpraHbl HepPBHOW CUCTe-
Mbl;

— XapakTepu3oBaTb PacrofioxeHne B opra-
HWU3Me YenoBeka OCHOBHbLIX IHOOKPWHHbIX
Xenes;

— BblABNATb pednekCbl NPOLONrOBaTOro M
CpefHero mosra.

riaBa 10



JXENE3bl BHYTPEHHEN CEKPELUM

M UX OYHKLMM

1. HYem Xxenesbl
UMM oTAn4aTca
BHELUHEN cekpeunn?

2. 4YTO Takoe romeoctas?

3. Kakne BeulectBa, nonagatoLime
BO BHYTPEHHIOK Cpefy OpraHum3-
Ma, BAWSIOT Ha ero paboty v ka-
KM obpasom?

oT

JKenespl, KOTOpPBIE BBIAEJISIOT CBOU
CeKpeThl TOJBKO II0 IPOTOKAM B IIO-
JIOCTU TeJla UJU BO BHEHUIHIOI Cpe-
Iy, Ha3bIBAIOT iKejJe3aMM BHELIHeH
CeKpeluHn. JTO CJIIOHHbIE, IIOTOBLIE,
caJibHbIe U HEKOTODbIe Apyrue Jxe-
J1e3bl.

JKenezamu BHyTpeHHel CEeKpeluu
WM BHIOKPUHHBIMH HAa3bIBAIOT Te€
’KeJie3bl, KOTOpPble HE HMMEKT BBIBO-
ASIUX OPOTOKOB (puc. 59) u BeIge-
JSIOT 0coOble (PUBUOJOTUUYECKH aK-

TUBHBIE BellleCTBa (rOPMOHBI) HEMOCPEACTBEHHO BO BHYTPEHHIOI CpPeay

opraHusMma. CrnekTp aeiicTBus

T'OPMOHOB Ha CHCTE€MBbI OpraHu3dma OYeHb

mIupoK. I'OpMOHBI HEOOXOIUMbI
AJIT HOPMAaJILHOT'O Pa3BUTUA Opra-
HU3Ma, OHU PEeryJupyroT CKO-
POCTb peakiiuii oOMeHa BeIleCTB,
WMHTEHCHUBHOCTh IIPOIIECCOB MOJIY-
YyeHUSA U pacxoja 3HEpruu.

OmHU TOPMOHBI OKa3bIBAIOT He-
nocpeacTBEHHOEe peryJsTopHoe
JeiicTBUe Ha KaKOI-TO OpraH-Mu-
IeHb, a Apyrue MoryTt obJjajaTh
nporpamMmMupyroimuM 3ddeKTomMm,

Qg%'(f;mo”“a“ TO eCTb B ONpPeJeJEHHBII MOMEHT
U3MEHSAIT KJEeTKH KaKux-Jaubo
TKaHeld Ha BCE IocJieqyIolllee Bpe-
MA uUX Ku3Hu. Hanpumep, B 1e-
PHOJ IOJIOBOI'O CO3PEBAHUSA IIeJIbIA
SEweniilic PAI KJIETOK MEHSIeT MOJ IEeMCTBU

Puc. 59. Xene3bl BHyTpEHHEWN CekpeLunn

€M TOpPMOHOB CBOIO ¢opMy U
(GYHKIIMM Ha BCE naJibHelflllee Bpe-
MsA CYIIeCTBOBAHUS OpraHu3Ma.
T'opmonsI BBIJIEJIAIOTCSA B
KPOBb B MUKPOCKOIIMYECKUX KO-
JuYecTBax, OAHAKO U 3TOrO OO-
CTaTOYHO AJSA TOrO0, YTOOBI Aep-
°KaTh II0J KOHTPOJIEM BCIO paboTy
opraHu3Ma 4YeJIOBeKa, OCYIIecT-
BJIAASL 2YMOPANAbHYIO PE2YNAYUIO.



o LN E N MG PR R LW N W
HEVIPOTYMOPAJTIbHAS PEMYALUMSA MPOLUECCOB XU3HEAEATEIbHOCTY

B opraHmame Tak’Ke eCTh JKeJie3bl, OJHH KJETKHU KOTODBIX BbIpaba-
TBIBAIOT I'OPMOHBI, a APYyTI'Ue BBIAEJIAIOT CEKpeThbl, KOTOphle IO CIeIlu-
aJIbHBIM NPOTOKaM MNOMaJaloT B IIOJIble OpraHbl WJIM B HaAPYXKHYIO cpe-
ny. Taxkue oxesiedbl HA3bIBAIOT CMeIaHHbBIMH. K HUM OTHOCATCA MOI-
JKeJIyAOUYHAasA ‘KeJje3a, IIOJIOBble M HEKOTOphbIe APYTue KeJe3bl.

JKene3pl BHyTpPeHHEH ceKpelMH U UX (PYHKIIMH. El] B nosoctu ue-
pema B oco00OM yrJyOJIEeHUU ero KOCTeH, KOTOpOe IOJIYYUJIO Ha3BaHUEe
«TypelKoe cenjo», pacmoJiaraercda rumodua (cMm. puc. 59). T'opMOHBI
runogusa OCYLIECTBJIAIT DPEryJaAIlUI0 IPDYTUX KeJIE3 BHYTPEHHEN Cek-
penuy, PacHoJIOXKEHHBIX B DA3JIMYHBIX OTJeJjlaX Tejla YeJOBeKa, a TaK-
’Ke BO3IeHMCTBYIOT Ha MHOI'Me peaKIIUM OOMeHa BEeIeCTB.

Hawu6oJsiee Ba)kHass poJib B PeryaAnUN (HPUIUOJOTUYECKUX (DYHKIUI
NIPUHALJIEIKUT nepedHeil dose zunogui3a. B Heii BripabaThIBaeTCs He-
CKOJIBKO BUJAOB 'OpPMOHOB. OIWH U3 3TUX 'OPMOHOB HA3bIBAETCA I'OPMO-
HOM pocTa (comamomponuH), TaK KaK OH YCHUJHBaeT CHUHTe3 OeJIKOB,
pocT u geJsieHUMe KJeTOK. OCOGEHHO Ba)XHO, YTOOBI JOCTATOYHOE KOJIU-
YecTBO 3TOTO I'OPMOHA BhIPAbaThHIBAJIOCh B pacTylleM opranusme. Ile-
pefHsAsa OOJIA runodusa BblIeJNsAeT TPYIINY MPONHbLX 20pMOHOE. ITHU
TOPMOHBI PeryJupyioT GQYHKIWM ILIUTOBUIHOM KeJiedbl (mupeompon-
Hblil 20DMOH), IIOJIOBBIX »KeJié3 (20HadomponHbLiL 20pMOH), KOPbI HAJI-
MIOYEeYHUKOB (adpeHoKopmuKomponHuiic 2opmor, uiau AKTT).

W13 3adneil doau runodusa B KPOBb IIOCTYHAIOT ABa ropmoHa. OguH
U3 HUX (8a3onpeccuH) ycuiamBaeT OOpaTHOe BcachblBaHUE BOAbl U3 IepP-
BUYHOII MOYU B KDPOBb. EcCJM 3TOro ropMoHa He XBaTaeT, TO UYeJOBEK
TepsieT OYeHb MHOI'O BOJABLI C MOUYOii. BTOpoll TOopMOH (OKCcumoOyuH) ycu-
JUBaeT COKpallleHue I'JIagkod MycKyJaTypbl. OCOOEHHO BaXXHO ero IIpu-
CYTCTBHEe B OpPraHU3Me JKEHIIUHBI BO BpeMsA DOJOB, TaK KakK 0e3 3TOro
ropMOHa IJlafKHWe MBIIIILI MaTKHU COKpalllaThbCs HE MOTYT.

B meHTpasbHON YacTHU runodusa, KOTOPYIO HAa3bIBAIOT NPOMENYMOU-
Hoii Oozell, BbIpa0aThIBAETCA TOPMOH (MeNAHOYUMOCMUMY.IUDYIOUWUIL,
win MCI'), u30bITOK KOTOPOTO IIPUBOAUT K NMOTEMHEHHUIO KOXKH.

IIluToBuaHaA keje3a paclOJIOXKeHa Ha IlepelHell CTeHKe TOPTaHU.
Ona obOpa3oBaHa OCOOBIMUM ITy3bIpbKaMH, B KOTOPBLIX BbIpabaThbIBaeTcs
TOPDMOH MUPOKCUH, COAeD Kalui HOA. ITOT 'OPMOH HOBBILIIAET UHTEH-
CUBHOCTh OOMEHa BELIeCTB, CTUMYJUDPYA KJETOUHOEe AbIXaHWe U YCHUJIU-
Basg NPOU3BOJICTBO TeIlJla OPraHU3MOM (TepMOIreHe3).

IlomsxkenymouHas skeje3a objlagaeT CMENIAHHOM CEKpelluei: YacTh eé
KJIETOK BBbLAeJIsIeT PsAJ NMUIlleBapUTeJbHBIX (pepMEHTOB Uepe3 MPOTOKHU B
IBEHAIIIaTUIEePCTHYI0O KUIIKY (BHELIHASA CeKpellus), a CKOILJIEHUSA IAPY-
TUX KJIETOK BBLAEJIAIOT T'OPMOH UHCYJAUH HEIOCPeICTBEHHO B KPOBBb
(BHYyTpeHHAA ceKpelius). HenpephlBHOE BblJejIeHHE HHCYJHHA B KPOBb
HeOo0XOQUMO AJIA TOTO, YTOOBI I'JIIOKO3a (OCHOBHOII MCTOYHUK dHEPTUU),
noJIydeHHasd C NUIlleil, MOI'Jla CBOGOAHO NMEpPexXOqUuTh U3 IJa3Mbl KPOBU
B TKaHU, a €€ HU30BITOK OTKJIQAbIBAJICA B IIEYEHH B BUJE I'JIMKOIeHa.



o AW EN P W G PO R LW N W

Xesiesbl BHYTDEHHEN cekpeumu n ux @GyHKumm

HanmoueuHnKkn — HeOOJIbIIIME NapHbIe JKeJiedbl, PACIIOJIOKEeHHbIe Ha
BEPXHUX MOJIO0cCax noyek. HaamouyeyHMKU HHOTAA HaA3bIBAIOT JKeJie3a-
MU cTrpecca. [Ipu HanpsAKEéHHON (puU3NUECKONH HMJIM YMCTBEHHON pabore,
NCUXUUYECKUX IePEeKNBAHUAX IOPMOHBI HANIIOUEUHHWKOB (OOUH M3 HUX
— aodpeHaauH ) MOBBIIAKT apTepuajbHOe JaBJEHHE KDPOBHU, yudalllaloT
U YyCHJMBAIOT COKpAallleHuA cepAla, YCHUJIUBAKIOT AblXxaHHe, obecrneuuBa-
IOT CTaOUJIbHOE CcoAeprKaHue TIJIIOKO3bl B IJIa3Me KDPOBH, ITOAJeP KUBa-
IOT OIITHMAJIbHBIM YpPOBEeHb BOJHO-COJIEBOro oomeHa. Takum obOpasom,
TOPMOHBI HAaJAIIOYEUHUKOB, JEACTBYSA BMECTE C CHUMIIATUUYECKUM OTIEJIOM
BereTaTWBHOII HEPBHOM CHUCTEMBI, JAIOT BO3MOXKXHOCTh OPraHU3My BBHI-
Jep)KaTh BBICOKHE HaArpy3kKd B ycJoBHUAX crpecca. IIpu mopakeHuu
HaJIIOYEUYHUKOB >KU3Hb UeJIoBeKa HEeBO3MOJKHA.

ITonoBbie xkemqe3nl. I100BLIE 2Kee3bl JKEHIUHbBI — SAUYHUKU BbIJe-
JSAIOT BO BHEUIHIOIO Cpeay SAHIleKJeTKH, a BO BHYTPEHHIOIO — TIOPMO-
Hbl 9cmpozeHb. U npozecmuHvt. K nepBLIM OTHOCUTCSA TOPMOH acmpa-
Juo.sl, KOTOPHIA OTBedaeT 3a Co3peBaHUe SAHIEKJIETOK B SAWYHUKAX, a
TaK)Xe y4yacTByeT B ()OPMHUPOBAHMU BTOPUUHBIX IIOJIOBBIX NPHU3HAKOB
IO KEeHCKOMY THuIly (pa3BUTHE MOJOUHBIX KeJIé3, OIpedeJEHHBLIA THII
TeJIOCJIOXKeHUusA U Ap.). IIpozecmeporn, OTHOCAIIUWKHCA K IIPOTeCTHHAM,
TOPMO3UT CO3PeBaHHE HOBBIX AHIIEKJETOK Ha Nepuol 6epeMeHHOCTH.

ITosoBBIE JKeJie3bl MY)KUYUHBI — CEMEHHUKHU — BBIJEJIAIT BO BHEII-
HIOIO CpeAy CliepMaTo30UAbl, @ BO BHYTPEHHIOIO — TODPMOHBI aHOpoze-
Hbl, OCHOBHBIM U3 KOTODBIX SBJIIETCS MECmMOCMeEPOH. ITOT TOPMOH He-
00x0oUM AOJ8 HOPMaJbHOro (GOPMUPOBAHUA IIOJIOBOM CHCTEMBI IO
MY)KCKOMY THUIIY M Pa3BUTUA MYXKCKUX BTOPHUUHBIX MOJOBBIX IIPU3HA-
KOB (OCOOEHHOCTH BOJIOCAHOI'O NOKPOBAa W Pa3BUTHE MYCKYJaTyphl IO
MY2KCKOMY TUNY, HU3KUH roJioc, cnenuduka odOMeHa BellleCTB M IOBe-
OeHudA U T. II.), KPOMe TOro, OH obecneu”BaeT IIOCTOAHCTBO BBIPaOOT-
KU CIIepMaTO30UO0B.

IIpu3naku ropmoHOB. BellecTBO, OTHOCALIleeCss K TOPMOHaM, B HOD-
Me JOJIKHO 006J1afaTh CJeAVIOIIMMH NPU3HAKaMM:

1) BoIAEIATHCA U3 YKUBBIX KJIETOK, IPDUYEM 6e3 HApYyLIEeHUA UX Iie-
JIOCTHOCTH;

2) He CJYXXUTh HCTOYHUKOM IHEPTrUH;

3) meiicTBOBATH Uepe3 KPOBb (BHYTPEHHIOI CpeAy) B OUEHb MaJbIX
KOJIMUYEeCTBaX;

4) nocTynaTh HeIOCPeICTBEHHO B KPOBb (BHYTPEHHIOIO cpeny) 6e3
BBIBOJHBIX ITPOTOKOB;
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5) melCcTBOBATh Ha OPraHbI-MUIIIEHUW 4Yepe3 clenuduuecKue pellen-
TOPbI, KOTOPBIMH CJIYKAT 0CcOoOble BellecTBa, PacIlOJIOKEeHHbIe JJU00 Ha
Hapy KHbIX MeMOpaHax KJIETOK OpPraHoB-MUILIeHel, Jub0 B UX Agpax.

I’'mmoranamyc. B roa1oBHOM Mo3re ©MeeTcs OTHAEJ, Ha3bIBaeMbI I'M-
norajamycoM. Kpome HelipOHOB OOBIYHOI'O THIIA, B HEM e€CTh HeHpO-
CeKpeTopHBIe KJETKH, KOTOPhIe BhIpabaThIBAIOT 0coOble OEJKOBbIE Be-
LIeCTBa, CTUMYJHUPYIOLINE UJIU TOPMO3ALINEe BbIPAOOTKY 'OPMOHOB I'd-
nodpusa. pyrumMu cjaoBaMu, 3TU HEPBHBIE KJETKHU IIPEOOpPas3yioT
HEepBHBI#I MMIIyJbC B HeHPOropMoHaJJbHBIN. ['Mnmodua pacnojiokeH
NpAMO MOJ TUIIOTAJaMyCOM M COEIUHEH C HUM BODOHKOM U HOXKKOI,
10 KOTOPBIM M IOCTynaeT Heiipocekpet. I'mnmogus pearupyer Ha XUu-
MHUUYECKHe BellecTBa, IOCTYIIHUBIINE N3 THUIIOTAJlaMyCa, U BbIIEJSAET
cBou ropmoHbl. IIpm arom rumorasamyc u runodu3 padoTaroT Kak
eIUHBbIA MeXaHUu3M.

Benyineil ropMoHaJbHOM CHCTEMOM OpraHu3Ma SABJISETCA CHUCTeMa
rumnorajamMyc — runopud — HaanodyedyHuku. ;Kejesbpl BHYTpeHHEH
CeKpellul, BXOAAILINEe B 3Ty CUCTEMY, SBJISAIOTCA BaXHEHIIUMU pery-
aAaTopaMu (GHU3NOJOTHUYECKUX MPOILIECCOB, JieXKAllUX B OCHOBE IIeJIOCT-
HBIX peakIuil opraHmama. I'mnmorajaMyc B 3TOH CHCTeMe BBINOJIHAET
POJIb BBICHIErO NMOAKOPKOBOr'O 3HAOKPUHHOIO PEryJisiTopa: OH BbLAEJISA-
eT (aKTOphl CTUMYJALIMU runodusa (HeipoceKpelus).

YeM XapakTepusyloTCa Xenesbl BHYTPEHHEN “ XKenesbl
cekpeLnm? B 4€M mx OTIM4YME OT Xene3 BHew- BHYTPeHHe#
HeW 1 CMeLlaHHOW cekpeuunn? cekpeunn.

Y4TO Takoe ropMOHbI M KaKOBO WX 3HaYeHWe B rymo- ropMoHbl.
panbHOW perynsumMm nNpoLeccoB XuW3HeaesTeNbHOCTU? rmnogwus.
MOXHO nv yTBEPXAaTb, YTO FOPMOHbI BbipabaTbiBa- WunToBugHas
IOTCH WCKIIOYUTENBHO Xene3amu BHYTPEHHeWn cekpe- xenesa.

unn? Moaxxenyno4yHas
Kakue xenesbl, OCyWeCTBAAIOLME BHYTPEHHIO CEeK- xenesa.

peunio, BaM WM3BeCTHbI? Kakue ropMoHbl OHW BbIpa- HagnoyeyHukmn.
DatbiBaloT?

MoOXHO JU OJHO3HAYHO OIpPeIeUTh, KaKasd peryJjd-
nusa (rymMopaJibHasg HWJIM HepBHasdA) Ba)kHee OJA opra-
Hu3Ma?



§ 39. PABOTA 3HAOKPUHHOW CUCTEMbDI
M EE HAPYLUEHMA

HanmoMHUM, YTO 3HAOKPUHHAA CHU-
creMa, paboTrasg COBMECTHO C HEPB-

1. Kakyio  pofib wrpaiT xenesbl HOW cHCTeMOM, obeci.eduBaeT IpHU-
LAY Sislalpl LG S S o ISR AT UYL ok criocobJieHrMe opraHu3Ma K YCJIOBH-
panibHOW perynaunn npoueccos AM OKpyJKamwieii cpenbl. HepBHasa
XU3HEeNeaTeNbHOCTH? cucTteMa OopraHu3oBaHa TaKUM oOpa-

2. YeM OTNnYaeTCs HepBHas pery- 30M, UYTO TeHEeTHYeCKHU IIpeJoIpene-
NAUMS OT SHAOKPUHHOW? JIeHO, KaKUM HMEHHO OpPTaHOM WJIU

KaKOM ero 4acThIO yIIpaBJIfeT Kak-
Jas HepBHasA KJeTKa. A BOT ropmo-
HBI, IepeJBUrasAch 10 BCEMY OPraHM3My C TOKOM KDOBH, OEHCTBYIOT Ha
OpraHbl U TKaHU, KOTOPbIE OKA3bIBAIOTCS UYBCTBUTEJIBHBIMHU K HHUM.
HepBHasa cucrema oOCyIleCTBJSAET CBOE BO3IEHCTBHE NpPaKTHUYECKU
MTHOBEHHO, TAaK KaK HEPBHbIE CUTHAJIbl PACIPOCTPAHAKITCA IO OTPOCT-
KaM HEepBHBIX KJIETOK C O4YeHb OOJbLION CKOPOCThIO. JHIOKPUHHAA JXKe
cucTeMa pa3BHBaeT CBOE BO3AeiiCTBME Ha OpraHu3Mm MeajeHHee. CuUHTe3
MOJIEKYJI TOPMOHOB, BBIOPOC 3THUX MOJIEKYJ U3 KJETOK JKeJIé3, a TaKke
JOCTaBKa C TOKOM KDOBU K OpraHaM-MHUIUIEHSIM — BCe€ 3THU IIPOILECChI Tpe-
OYVIOT BpEeMEHHEIX 3aTpaT. 3aTO HPOJOJIKUTEJIbHOCTb 3TOTO BO3IEHCTBUA,
B OTJIMYME OT AeHCTBUSA HEPBHBLIX CUTHAJIOB, MOJKET ObITh 3HAYUTEJILHOM.
Hapymenusa pa6oTbl 3HIOKPUHHOM cucTeMbl. [Ipu HezocraTke rop-
MOHa pocTa y AeTeil pa3BUBaeTcs rmnousapHas KapJHMKOBOCTb, a IPHU
nepeusdbIiTKe — runodusapHbii THraiTuadmM. Ecin ke U3OGBITOK coMa-
TOTPOIMHOTO T'OPMOHA HAOJII0JaeTCss y B3POCJOTr0 UesloBeKa, KOorjga HOp-
MaJbHBIA DOCT y)Ke IpeKpaTUJicd, TO BO3HHKaeT 3aboJjieBaHUE aKpoMme-
2anus, MIpU KOTOPOM pa3pacTalTcs HOC, I'yObl, HaJibIlbl PYK M HOT.
3aboJsieBaHUA, CBA3aHHbIE C HAPYIIEHUSAMU AEATEJbHOCTU IIIUTOBUI-
HOH JKeJje3bl, MOTYT BO3HUKAThb He TOJBHKO IIDM U3MEHEHUSAX B CaMOM
JKeJsie3e, HO U IIDM HeXBaTKe MOJa B opraHusme, 3aboJjieBaHUAX Hepen-
Hell goau runogusa u ap. Ecau ropMoHa IIUTOBUAHON JKeJie3bl He XBa-
TaeT B JETCTBE, a 3TO YACTO NPOMCXOJUT IIPU HEXBATKe HOJAa B IUTh-
€BOIi BoJe, TO Yy DPeGEHKa MOXKeT pa3BUThCA 3a00JieBaHUE KPETUHM3M.
BoJibHBIE OTJIMUAIOTCA MaJIeHBKUM POCTOM, CJIA0OyMHEeM, 3aTOPMOYKEH-
HOCTBIO. ¥ B3POCJIOrO0 4YeJIOBEKa IIDU HeXBaTKe IOPMOHOB IIIUTOBUIHON
JKeJie3bl BOBHUKAET MuUKcedema, IPU KOTOPOM HADJIOIAITCA OTEKH, OC-
JabjeHue pabOThl MO3Tra, NOHH)KEeHHe MMMYHHTeTa, cjabocTtb. [JaHHOe
3aboJieBaHHE XOpPOLIO MOAJAETCA JIeUeHUI0O IOPMOHaMU IIUTOBUIHON
JKeJie3dbl, BBOOUMBIMH B OpraHuam. [[Jis TOro 4ToOGbl YMEHBIIUTh BEPO-
ATHOCTb PA3BUTUA KDPETHHHU3MA WUJU MUKCEJIEeMbl, CJIelyeT YBeJUUYUTH
KOJIMYecTBO coJiel moma B nuuie. Ceifuac oYeHb 4acTO IIPOJAETCS IIO-
BapeHHadA COJIb (XJIOpHA HaATPHUA) ¢ 4OOABKOM MOAHCTOIO HATPHUA.
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IIpu noBEBINIEHHONH OeATEJbHOCTU IIUTOBUIHOM JKeJjie3bl BO3HUKAET
6aszedosa 60ose3Hb, TIPU KOTOPOH pe3KO Bo3pacTaeT BO30YIHUMOCTD,
yCcKopsAeTcA OOMEH BellleCTB, YBEJHWYUBAETCS UYacCTOTa CepPAEeUYHBIX COK-
palleHU, XxapaKTepHbl nyderjasue u noreps Beca. IIpu 6a3enoBoii 60-
Je3HU OpraHmaM OOJIBHOTO paboTaeT C OOJIbIIONH HWHTEHCUBHOCTBIO U
NPOUCXOIUT M3HOC MHOTHX €ro CUCTEM U OPraHOB.

IIpn HexBaTKe MHCYJMNHAa, BhIpabaThIBA€MOI'0 MOMXKEJIyIOUYHON KeJe-
301, pa3BUBaeTCA CaxapHbIi AuabeTr. JTO 0OJIE3Hb, IPU KOTOPOMH TIJIIO-
KO3a He IPOHUKAeT B TKAHW, a €€ ypPOBeHb B IJa3Me KPOBU CHUJIBHO
BO3pacTaeT, 4YTO BJIEUET 3a CO0OIl BBIBeAEHlie TJIOKO3bl M3 OpraHmu3Ma
B Ooublnux o6béMax mMouu. Ho ecau B KpoBu HabJ0JaeTcss U3OBLITOK
TJIIOKO3bI, TO MO3r'y KaTacTpoduuecKH He XBaTaeT NMUTAHUSA, Bedb IJIO-
KO3a MpaKTU4YeCKU eJUHCTBEHHBIHI MCTOUYHUK 3HEPTruH IJIs HaIlllero Mo3-
ra. Ecau 6oabHOMY AmabeToM He BBOAUTHL HHCYJUH HU3BHE, TO JIUIIIe-
HHUe MO3ra I'JIIOKO3bl IPUBOJUT K IIOTEPE CO3HAHUS, CyAOpOTaM U ObICT-
poii cmepTu. UTo Ke IIPOU30MAET, €CJIM MOMXKeJyIoUuHaA KeJje3da Oyger
BBIPAGATHIBATL CJHIIKOM MHOTo mHcyauHa? IIloKo3a 6GygeT oYeHb
OBICTPO PaCXOI0BATHCA PA3JHUUYHBIMH TKAHAMU, IIPEXKAe BCEro MbIIIIIA-
MU, U COJepJ)KaHHe caXapa B KPOBHM YIIaAeéT AO ONAaCHO HU3KOI'O yPOB-
HA. B pe3yabTaTe MO3ry OISTh He XBATUT «TOpPHOYEro» MU 4UeJIOBEK BIia-
OET B TaK Ha3bIBaeMbIl MHCYJHWHOBBIN IIIOK M IIOTEpsSeT co3HaHue. B
3TOM cJjiyyae HeoOXOJMMO OYeHb OBLICTPO BBECTH B KPOBBb I'JIIOKO3Y.

Adduconosa 6osle3Hb BO3HUKAET B pe3dyJibTaTe HapyHUIeHUs pabGoThl
HaanmoyedyHUKoB. [Ipu aToM y uesioBeKa HabOJOJalOTCA HapylleHUe yr-
JIeBOOIHOrO OoOMeHa, MOHMXKeHHe KPOBAHOI'O JaBJIEHUS, CHUKEHUEe Beca,
TOIIIHOTA, a TaK)Ke yCUJIMBAeTCA NMUIMeHTalus KOXKHU, KOTopas Npuoob-
peTaeT xapakKTepHbIII OpOH30BbII IBeT. OTCIOA BTOPOE Ha3BaHUE 3TO-
ro Heayra — OpOH30Bas 0OJIE3Hb.

KakoBbl 0cobeHHOCTM paboTbl 3HAOKPUHHON Kapnun-
CUCTEMbI B perynaumm npoLeccoB Xu3HenesTesb- KOBOCTb.
HOCTW B OTAM4YME OT PaboTbl HEPBHOW CUCTEMBI? rnMraHTusm.
Kakve HapyweHus paboTbl 3HAOKPWUHHOW CUCTEMBI KpetuHuzm.
BbI3bIBAIOT KAPSMKOBOCTb U TUFAHTU3M? CaxapHbin
Y70 BbI3bIBAET CaxapHbin aAnabet? KakoBbl OCHOBHbIE avaber.

nyTn ero neveHns?
CpaBHUTE OCHOBHbIE CUMNTOMbI CaxapHoro Awnabeta
W MHCYNMHOBOrO LWOKA.

IToueMy TOJIBKO IO OZHOMY IIPU3HAKYy (CHUMITOMY)
HeJIb3sd YCTAHOBUTb IIPUUUHY HapPYIIeHUS pPeryJsiuu
paboTsl opraHu3ma ueJioBeKa?




§ 40. CTPOEHME HEPBHOW CUCTEMDbI
M EE 3HAYEHME

ITo anHaToOMHYeCKOMY NPUHIUOY
HEPBHYIO CHCTEMY YeJIOBEeKa JeJIAT

MDOH?
1. 410 Takoe HewpoH? KakoBO ero Ha ILeHTPaJbHYIO U mepudepHuec-

) .

CTPOEHME 1 DYHKLAM? KYIO. OCHOBa 1 EHTPaJBbHOM
2. 410 Takoe pednekc 1 pednek- HepBHO# cucremsbr (ITHC) — cnun-
TopHasa ayra? HOM MO3I' M1 I'OJIOBHOM MO3I. THU Op-

raHbl y YeJIOBEKa pa3BUBAIOTCS, KaK

U Yy BCeX IIO3BOHOYHBIX XHWBOTHBIX,
u3 HepBHOII TpyOku. Ilepugepnueckas HepBHasA cuUCcTeMa — 3TO Hep-
Bbl, HEPBHBIE y3JIbl, HEPBHLIE CIIJIETEHUSA WM HepPBHLIE OKOHUaHUA. B eé
cocTaB BXOAAT 12 map yepenHO-MO3TOBLIX HEPBOB, 31 mapa CIIMHHOMO3-
TOBBIX HEPBOB, HEPBHbIE y3JIbl (TAHIJINHM) WU HEPBHBIE CILJIETEHUS.

Hepsamu (ot sat. Hepgyc — CTpyHA) Ha3bIBAIOT NOKDPBIThIE 060JIOY-
KOl CTPYKTYPBI, COCTOSAIINE M3 NYYKOB HEPBHBIX BOJIOKOH, O0Opa30BaH-
HBIX B OCHOBHOM aKCOHaMU HEHPOHOB U KJeTKaMu Heiporauu. Pasau-
YalOT HEPBBI: Uyg8cmeumeJbHble, obecneuynBaloliyle IPOBEeJeHUE HM-
nyjascoB oT pelentopoB B IIHC; dsuzameavHbre, obecrneuymnBaloliue
npoBegeHue umnyuabcoB u3 ITHC B ucnosiHUTeJbHBIE OPraHbl; CMEULAH-
Hble, CIIOCOOHBIE NMPOBOJUTH MMITYJILCHI B O0OMX HAITPaBJIEHUAX.

Hepenbvie cnaemenus — 3TO COBOKYIIHOCTb HEDBHBIX BOJIOKOH pas-
JUYHBIX HEPBOB, MHHEPBUDYIOIIUX KOXKHBIII ITOKPOB, CKeJEeTHbIe MBbIIII-
bl ¥ BHYTpeHHHe opraHbl. OgHO M3 HaubOoJiee HU3BECTHBIX HEPBHBIX
CILJIETEHUH — COJIHEYHOE CIJIeTEeHHe, PACIOJIOKEeHHOe B OPIONIHOM II0-
JIOCTH.

ITo aHaTOMO-(hYHKIIMOHAJBHOMY IIPUHIIUITY HEPBHYIO CHUCTEMY YCJIOB-
HO IIOApa3aesisgioT Ha COMATUYeCKYI U BereTaTUBHYIO. Karkmas M3 HUX
uMeeTr IeHTpaJbHYK (Haxoxasinywcs B ITHC) u nmepudepudueckyro (Ha-
xoasamyoca 3a npeaeysamu ITHC) gacrtu.

ComaTnuyecKkas HepBHAfA CHCTEeMa peryJupyer padoTy CKeJIeTHBIX
MBIIII, OCYIIECTBJIAA CBA3b OpPraHu3Ma C BHemHel cpemoirt. C eé mo-
MOIIbIO MBI MOYKEM IIDOU3BOJILHO, IO COOGCTBEHHOMY >KeJIaHUIO, yIIpaB-
JATH JesATEJbHOCTHIO CKEJIEeTHOII MYCKYJATYPHI.

BereraTnBHasa (AaBTOHOMHAasA) HEPBHASA CHUCTEMa peryJupyeT padoTy
BHYTPEHHUX opraHoB. OHa yInpaBJjdeT aKTUBHOCTBHIO IVIAJKOA U cephey-
HOII MYCKYyJaTyphl, a TaK)Ke KeJjJe3, KOODAUHUDPYA UX [OeATEeJbHOCTb.
JTa cucTeMa TaKyKe yIpaBJISeT peaKIMAMH OOMeHa BellecTB, IOJAep-
’KUBasA IIOCTOSHCTBO BHYTPEHHEH cpeAbl B opraHu3Mme ueJioBeka. Cam
YyeJJOBEK He MOKeT KOMaHJIOBaThb pPabOTOHl 3TOH CUCTEeMbI, TO €CTh OHA,
B OTJIMYHME OT COMaTHUeCKOil HepBHOI cHCTeMbl, paboTaeT HeIpoOu3-
BOJIBHO.



o LW EN P WG PO R LW N W
HEVIPOr'YMOPAJIbHAS PEMYIIAUMA MPOLIECCOB XU3HELESTENLHOCTU

Poaps HEepBHO# CHUCTEMBI B PeryJisilifMi IPOLECCOB KU3HEAeATeJbHOC-
T™1. HepBHadA cucrema obGecreyuBaeT OBICTPYIO PEAKIIUIO UEJIOBEUECKOTIO
opraHu3Ma Ha Jilo0ble BO3JeHCTBUS, KaK BHENIHHWE, TaK U BHYTDEHHHE.
Pabora HepBHOII CHUCTEMBI BCerjga CTpPOUTCA Ha pedIeKTOPHOM IIPUHILU-
e, TO eCTh OHa HeINPEpPHIBHO OTBeYyaeT HA pa3J/IMYHbIE pa3gpa’KUTeJIH.
Ilog peduexkcom nmoHMMAaKT HauboJiee NPaBUJIBbHBIM, YaCTO BCTpedYalo-
IIUICA OTBET OpraHm3Ma Ha KaKou-JIu00 pas3apa’XuTesb, IPHUUYEM 3TOT
OTBeT 00fA3aTeJIbHO INPOMCXOJUT C YUYaCTHEM HEPBHOII CHUCTEMHI.

Bce peduiekchbl OCYILECTBJIAKTCA IOJ KOHTPOJEM OCOOBIX yYaCTKOB
HEPBHOM CHCTEMbl — HEpBHbLX Yermpos. IIpaBuibHasg paboTa HEPBHBIX
IIeHTPOB HeoO0XoauMa IaJid TOro, 4YTOObl BCE CHCTEeMbl OpraHuama pabdo-
TaJu CJaXeHHO.

JdonycTum, UTO Ha YeJIOBeKa M3-3a yrJjia BbICKOumMJa cobaka. Opra-
Hbl UYBCTB IpeaynpenAT ero o6 omacHocTU. Ero ckejieTHble MbIHIIBI
MT'HOBEHHO COKpPATATCHA IJIS TOr0, YTOOBI IMOATOTOBUTHCA K 0OEICTBY HUJIU
000poOHe, TO eCThb UeJIOBeK B3IPOrHeT. [[bIXaHUWe ydyacTUTCA OJA TOro,
4yTOObI 00EeCeyuTh KUCJIOPOAOM BCe OpraHbl (0OCOOEHHO MO3r U CKeJleT-
Hble MBIIIIIBI), KOTOpPble OyAyT ONPUHHUMATh ydyacTHe B KOHQJIUKTE.
Cepaue 3ab0béTcA uyallle, 4TOObBI KPOBb OBICTpPee AOCTaBJIAJa K OpraHam
TJIIOKO3y M KUCJOPOA U3 JIErKuxX. A BOT paboTa HUIlleBapUTEJbHON CU-
CTeMbl B 3TOT MOMEHT 3aTOPMO3UTCHA, TaK KaK €€ HeIlocpelICTBEeHHOe
ydyacTue B 3TOT MOMEHT He TpeOyeTcd. Bce aTu M MHOrue Agpyrue us-
MeHeHUA B paboTe opraHu3Ma 4YeJIOBeKa NPOU30HAYT IIOJ BO3AEHCTBU-
€M HEepBHOM CHCTeMbl ITPAKTHYECKM MI'HOBEHHO, U TaK JKe OBICTPO BcCe
CHUCTEMBI BEDHYTCA K IIpe)XHEeMy, CIOKOMHOMY DeXUMy pabdoThl, Korja
OKa)KeTcsd, UTO HamyraBlias 4yeJlOBEKa cof0aKka — 3TO BCEro-HaBCEro COo-
cegckasd OOJIOHKA.

Mo KakMM MpuHUMNaM KnaccnduumpyioT HepsHas

OTAefNbl HEPBHOW CUCTEMbI? cucrema:

Kakmmn otnenammn obpasoBaHa ueHTpasfibHas v ne- LeHTpanpHas yu
pudepunyeckas HepBHas cucrema? nepugepunyeckas,
KakoBbl OCHOBHbIE (DYHKLUMM COMATNHECKON W Bere- comaTnyeckas
TaTVMBHOW HEPBHbIX CUCTEM? n BeretatnBHas
HYem oTnndaetcs paboTta COMaTU4eCKOM HEPBHOW CWi- (aBTOHOMHasi).

cTeMbl OT paboTbl BEreTaTMBHOW HEPBHOW CUCTEMDI?
KakoBa pofib HEpBHbIX LLEHTPOB B OCYLLECTBAEHWN
pednekcos?

ITouemy orpomMHoOe 3HaueHUe [IJIsT yeJIOBeKa HMMeeT He-
BO3MOXXHOCTh IPOU3BOJILHOI'O YIIpaBJieHUA paboToil Be-
reTaTUBHOM HEPBHOM CHUCTEMBI?




41. CNVMHHON MO3r

CnMHHOM MO3r PacroJIOdKeH B II03-
BOHOYHOM KaHaJle W IIpeacTaBJideT

1. Kakve oTpenbl BKOYaeT Heps- coboil TAX ngauHON 43—45 cM u
Has c1McTeMa YenoBeka? maccoi okoJsio 30 r. Hagepxy
2. Yto npepacrasnset cobow Henoe CIIMHHOW MO3I' IIePeXOJUT B HMKHUIA
N cepoe BeweCcTBO HePBHOW TKa- SN ROMNEERNY MOSKE = REMELNF
Hn? rOBaTBIA MO3r, a BHHU3Y 3aKaHYMUBa-

eTcsi Ha YPOBHE IIOSCHUYHBIX IIO-
3BOHKOB. CIIMHHOM MO3r OMBIBaeTCHA
CIIMHHOMOS3I'OBOI "KHAKOCTHIO, KOTOPAasA 3alluIllaeT ero OT TOJYKOB.

JIByMsa mpoAOJLHBIMH OOpo3JaMu — NOepegHeil M 3aAHeH — CIIHUH-
HO¥ MO3r [OeJIUTCA Ha OBe CUMMETpPHUUYHBbIe NIOJIOBUHBI. Ha momepeuHoM
cpe3e XOpPOLIO BUIHO, UTO B IEHTPE COMHHOI'O MO3ra BOKPYI CIIMHHO-
MO3roBOro KaHaJja pacIloJIO’KeHbl TeJla HeHpPOHOB, oOpa3ylolliue cepoe
geuwecmso cuuHHOro moara (puc. 60). Bokpyr ceporo BelecTBa pacmo-
JIOXKEHBbI OTPOCTKH HEPBHBIX KJIETOK CAMOI'0 CIIMHHOI'O MO3ra, a TaKiKe
OPUXOIAILINE B CIIMHHOHM MO3I aKCOHBI HEMPOHOB I'OJIOBHOI'O MO3ra u
nepudepuUecKuX HEPBHBIX Y3JIOB, KOTODPble U 00Opa3yloT 0OeJnoe aeule-
Ccme0 CIMHHOIO MOo3ra.

Ha nmonepeuHOM cpe3e cepoe BeIlleCTBO ITOX0XKe Ha 0aO0UKy, 1 B HEM
pa3jauyaloT nepegHue, 3agHue U O0OKOBbIe pora. B mepeagHux porax pac-
IOJIOYKEeHBbI ABUTraTejJbHble HEMPOHBI (MOMOHEUPOHbL), IO aKCOHAM KO-
TOPbIX BO30Y)KAEeHHE NOCTUraeT CKEeJEeTHBIX MbINII, KOHEeYHOCTEH U TY-
JIOBUIIIA, 3aCTaBJAA UX COKpalllaThCA. B 3aJHUX porax paCIOJIOXKEeHbI

rJIaBHBIM 00pa3oM TeJja BCTa-
BOYHBIX HeHpoHOB. OHU CBHA-
3bIBAIOT OTPOCTKH YYBCTBU-
TeJLHbIX HEMpPOHOB C TeJlaMUu
ABUraTeJIbHbIX HEHPOHOB, a
Tak)xXe 1mepenawT UHpopMma-
U0 B APYyrue OTOeJbl ILEeHT-
pajbHOII HEPBHOM CHUCTEMBI.
COouHHON MO3r mnoapasmie-
JseTcA Ha yYacTKH — cer-
MeHThI. OT Ka’XXJoro cerMeHTa
OBYyMs KoOpelnkKamu (mepej-
HUM YW 3aJHUM) OTXOIAT
CIIMHHOMO3IrOBbI€ HEPBBI.
Kacxaplii cermMeHT CHOUHHO-
ro Mo3ra ymnpaBJseT omnpeje-
Puc. 60. CnUHHOM MO3r JIEHHBIM y4YaCTKOM TeJla 4YeJio-
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Beka. Tak, OT IIEHHBIX M BEPXHUX I'PYIHBIX CErMEHTOB OTXOLAT

Bbl K MBIIIIIAM IIeM, BEPXHUX KOHEUYHOCTEH M opraHaM, pPacIIOJIOXKeH-
HBIM B I'PyAHOM mnoJjoctu. HuKHUe rpyaHble U BepXHUE NOACHUUYHBbIE
CerMeHThl YIPaBJIAIOT MBIIIIIAMU TYJOBUIIA U OpraHaMu OPIOIIHOM MO-
Joctu. HuxkHue mossiCHUYHbIE M KPECTI[OBblE CErMEeHThl YIIPaBJAIOT pa-
00TOIl MBILII[ HUKHUX KOHEUHOCTEH M OpraHaMu, PacCIIOJIO’KEHHBIMHU B
Ta30BOM 006J1aCTH.

@MDyHKIUN CIMHHOro Mo3ra. COUHHONM MO3r BBLINOJHAET ABe (PYyHK-
IIUU: NPOBOAAINYI0 U peduieKTOpHYIO. IIpoBogsAmasa ¢GyHKIUA 3aKJIO-
yaeTcd B TOM, UTO IO BOJIOKHaAM 0eJioro BelllecTBa HHPOpPMaLUA OT
KOYKHBIX pelenTopoB (IPUKOCHOBEHU:A, 6OJU, TeMIlepaTypPHLIX), pellel-
TOPOB MBI, KOHEYHOCTEeIl U TYJIOBUIIlA, PELENTOPOB COCYOOB, OPraHOB
MOUYEIIOJIOBOIl CHUCTEMBbl NOCTyIaeT B TOJIOBHOII Mo3r. M1 HaoGopoT, OT
OBUTATEJIbHBIX LEHTPOB I'OJIOBHOIO MO3ra MMIIYJbChl IIOCTYyHAIOT K MO-
TOHEMpOHAM HepeJHUX POroB, a IIPU UX BO3OYXKAEHMU — K MBIHIIIIAM
KOHEUYHOCTEeH, TYyJOBHUILA U T. 1.

PedyiekTopHas yHKIHSA CIIMHHOIO MO3ra 3aKJIIOUaeTCA B TOM, YTO
ero JBUTaTeJbHble HEHPOHBI (MOTOHEHPOHBI) YIPABJIAIOT ABUIKEHUAMU
MBbINIL, KOHEUYHOCTEH, TYJIOBHILIA U OTYACTHU IIIEH.

Cienyer oTMeTUTh, YTO MHPOpPMAaIUA, NOCTyNalInas or nepudepuii-
HbIX CHCTEM K FOJIOBHOMY MO3ry 4epe3 COIUHHOM MO3r, IOJBepraeTcsa B
nocJefHeM YaCTHUYHOMY aHaJu3dy U mepepaboTke. Hanpumep, COMHHON
MO3I' CIIOCOOEH BJIMATH HA CUJY OO0JIeBBIX OLIYIIEeHUIi.

Bce pedekchl cnHHHOrNO MO3ra HaXOOATCA HNOJ MOIIHBIM KOHTPOJIEM
roJIOBHOro mo3sra. Tak, Npd TpaBMaX, NPUBOAALINX K DPa3pbIBY CIIUH-
HOTO MO3ra, HM)Ke MecCTa pa3pblBa BOCCTAHABJIMBAIOTCA JIUIIb IIPOCTEMH-
e pedJeKchbl, HaIpuMep KOJIEHHBIH, Ja ¥ TO C HApYLIEeHUSMU.

[ne pacnofnoxeH CNUHHOW MO3r? CnuHHOM

Kakoe cTpoeHWe vMeeT CNMHHOW MO3r Ha MO3r.

nonepeyHoM paspese? CnuHHOMO3roBble
HYeM pasnnyaloTca nepegHWe W 3agHWe KOpeLukwu HepBhbl.

CNWHHOMO3rOBbIX HEepBOB?

KakoBbl OCHOBHbIE (YHKLWM CMUHHOrO MO3ra?
MpviBeanTe NPUMEPLI PEDIEKTOPHbBIX AKTOB YEenoBeka,
OCYLLECTBALWIMXCA NMPWU YHaCTUW CMUHHOTO MO3ra.

IToueMy YeJIOBEK C HOBPEMXAEHHBLIM CIHHHLIM MO3IOM
+ HEe MOJKeT OCVIIeCTBJISATh CJOYXHBLIE NPOU3BOJbLHBIE
*  OBUMKEHUuA?



-

§ 42. ronoBHOM MoO3r

T'o1oBHOM MO3r pacIoJIO)KeH B IIO-
JocTH Yepemna. B ero crpoeHum pas-

1. Kakvne pyHKUMKM B CKeneTe Yeso- JUYAOT AT OCHOBHBIX OTHEJIOB:
BEKa BbINOMHAET yepen? OpOAOJroBaThIi MO3r, CpPegJHUH

2. Kakune otgefibl rofioBHOro Mo3ra MO3T, MO3Ke4OK, IIPOMEXXYTOUHBI
BbIOENAIOT B CTPOEHWUN HEPBHOW MO3r ¥ GOJIbIIMe MOJYIIAPUA MO3ra
CUCTEMBI MNEKOMUTAIOLWMNX XW- (puc. 61). MHorzaa B cpesHeM Mo3re
BOTHBIX? BBIJEJIAIOT ellé OAUH OTAe]a

mocm. IlpomonarosaTwlii MO3Tr, Cpej-

HUM MO3r (C MOCTOM) U MO3XKEUOK

COCTaBJIAIOT 3a0HUll M032, a TIpOMe-
SKYTOYHBIA MO3Tr U OOJIbIIIME IOJIyIIapUs — nepedHuil moa3e.

o YypOBHSA cpegHEro mMoara roJIOBHOII MO3r SIBJIAETCSA €IUHBLIM CME0-
JOM, HO, HaUWHAaA CO CPeJHero mMo3ra, IPOMCXOIHUT ero pasjeJieHue Ha
IBe CUMMeTpUUHbIe NOJIOBUHBL. Ha ypoBHe mepegnero Mos3ra roJIOBHOM
MOS3T COCTOUT U3 ABYX OTIEJbHBIX IOJYLIaPUNA, COEIUHAIOUIUXCA MEXIY
coboil cnelaJbHBIMU MO3TOBBIMH CTPYKTYDaMHU.

OTaeas!l roJIoBHOro mo3ra U ux pynkuum. IIpogoarosarbiit MO3r AB-
JsieTCsa OCHOBHOM 4acThlO CTBOJIa Mo3ra. OH BBINOJHAET IIPOBOIALIYIO
u pedaekTopHy0 (GyHKIUHK. Yepe3 Hero NpoOXONAT BCe NYTH, COENU-
HAIOIINEe HEHPOHBI COMHHOIO MO3ra C BBICHIMMM OTAeJJaMU T'OJIOBHOTO
mogara. [lo cBoemMy NpPOHCXOMAEHUWIO IPOJOJIrOBATBHIA MO3r SABJISETCHA
IDEBHEHIIIUM YTOJIIIEHNEM IIepeJHero KOHIla HEePBHOW TPYOKH, U B HEM
Je)XaT LEeHTPhl MHOTMX BaKHEHIINX AJA JKU3HU YesoBeKa pedJIeKCOB.
Tak, B IpoJoJIrOBATOM MO3re HaXOJUTCA AbIXaTeJIbHbIA IeHTD, Helpo-
Hbl KOTODOTO pearupyloT Ha MOBBIIIEHUE YPOBHS YIJEKHCJOro rasa B
KPOBU MeXXIy BIoxamMu. HMCKycCTBeHHOe pa3Apa’keHue HEeHPOHOB Iie-

pelHeil 4YacTH 3TOrO IleHTpa
NIPUBOJUT K CYXKEHUIO apTepu-
aJIbHBIX COCYIOB, IIOOABEMY
JaBJIeHUS, y4YallleHUuI0 cephlle-
oueHuii. PazapaxeHrne Helpo-
HOB 3aJHell 4aCcTU 3TOro LeHT-
pa IpUBOJUT K OOpPaTHBIM 3(h-
derTam.

B mnpoamosroBatom moare
HaxoOATCA TeJla HEHPOHOB,
OTPOCTKU KOTODPBIX 0O0Opa3yioT

Mo3xeuok oayxcdarnwuit Heps. B mpo-
JIOJITOBATOM MO3re HaXOAATCS
61. CTpOEHME FOfIOBHOrO MO3ra TaK)Ke ILeHTPhI IeJIOro pAga
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3alUTHBLIX pedIeKCOB (UMXaHUdA, KalllJsdg, PBOTHI), a TaK)Ke pedJieKCoB,
CBA3AaHHBLIX C NUllleBapeHueM (TJI0OTaHUSA, CJIIOHOOTAEJEeHUSA U Ap.).

Cpeanuii M03r, KaKk ¥ IIPOJOJIIOBATHINA, ABJIAETCA YaCThI0 CTBOJIA
Mo3ra. Ha moBepxHOCTH ero, oOpallléHHOII K MO3KedKy, MUMeeTcs ue-
ThIpe HeOOJbIINX Oyropka — uemeepoxoamue. BepxHue 6yrpnl yeTBe-
POXOJIMHUA — I[eHTPBbI IIEePBUUYHONH 0OpPabOTKU 3PUTEJbHON HHGOpPMAa-
UM, UX HEMPOHBI pearupyioT Ha OO0BEKTHhI, OBICTPO IlepegBUTaIOIIUeCs
B moJie 3peHusda. HusxkHue Oyrpbl 4eTBEPOXOJMUA — ILEHTPhl NEePBUYHOHI
00paboTKHN CJIYXOBBIX CTHMYJOB. HeHMpOHBI 3TUX LEHTPOB pearupyror
Ha CHUJIbHbIE, PEe3KHe 3BYKH, IIPUBOAA CJIYXOBYIO CHUCTEMY B COCTOSHHUE
HOBBIIIEHHOII TOTOBHOCTHU. B cpeiHEM MO3Te pacIIOJIOXKEHBbI TaK)Ke Baj-
HelInue ABUTATeJIbHbIE IIeHTPhI, YUYAaCTBYIOIINE BMECTe C MO3KEUKOM B
nogaep)KaHUU TOHYcCa MBINIL, M KOOPAMWHAIIMM NHO3blI TeJa.

Mo3KeuoK pacioJio)KeH Ha 3aJHell CTOpPOHE CTBOJIA, MO3aAU HNPOAOJI-
roBaToro U CpeaHero OThaesJOB Mo3ra. [0 KaKoOi-TO CTelmeHU CTPOeHUe
MO3KeuKa NOBTOPAET CTPOeHWe BCero Mo3ra, OTKyJa M HOABUJIOCH €ro
HadBaHue. OCHOBHbIe (DYHKIIMM MO3KeuKa cJjenyouiue: 1) peryJasius
Io3bl TeJa U IOoAAep)KaHHEe MBIIIeYHOT'0 TOHYca; 2) KOOpAWHAIUA MeJ-
JIEeHHBIX TNPOU3BOJIBHBIX ABUXKEHUM C I030i1 Bcero teJsa; 3) obecrmeue-
HHEe TOYHOCTH OBLICTPBLIX NHPOU3BOJBLHBIX ABUXKEHUI.

IIpu nopaxeHuUM MoO3)Keuka ero objazaTesib He MOYKET CTOATb C 3a-
KPBITBIMU TIJla3aMH, KOHEYHOCTH OPOKaT, TOUYHOCTh ABMIKEHUII Hapy-
IIIeHa, peub JAeJlaeTcsi HeBHATHOH. IIpoucxoaaT u Apyrue HapylIeHUSA
B JBUTATEJbHOH CHCTEME.

IIpoMeKyTOUYHBIA MO3r COCTOUT M3 BEpxXHel uyacTu — TajamMyca U
HU)KHEM 4YyacTH — THUOoTaJlaMyca, C KOTOPBIM 0OCOOO0OM HOXXKKOH coenu-
HEH runoguas.

Tanamyc siBisieTcsa LeHTPOM oOpaboTKM BcexX BUIOB HMH(poOpMaIUH,
KpoMe OOOHATEJIbHOM, IMOCTymnalollleil yepe3 opraHbl 4yBCTB. B cKomJje-
HUAX HEWPOHOB TajlamMmyca HMHGOpMaIUA YaCTUUYHO oOpabaTwpiBaeTca M
IOCTyIaeT B KOpPYy OOJbINUX NoJaymapuii. B Tajamyce pacnojoKeHbI
TaK)Ke BBICHINE IEeHTPbl 0OO0JIEBOIl UYBCTBUTEJBHOCTH, MUMEHHO 3JeCh
¢dopmupyeTca 60JeBoe olqylieHne. Hanpumep, yesioBeK NPUIEMUJ IIa-
Jel, 1 4yBCTByeT B HéM 0Oosb. Ha camom gesie 60Jib BO3HUKJIA B IIpena-
CTABUTEJbCTBE ITaJIblla B AApax TaJjlamyca, TO eCThb TaM, KyJa HPULIJIA
CUT'HAJIbI OT 0OJIeBBIX DELENTOPOB MNPUILEMJIEHHOTO maJjblia. B Tamamy-
ce oOHapy’KeHBbl TaK)Xe I'DPYIIbl HEMPOHOB, UI'PAIOLIUX POJIb BHYTPEH-
HHUX YacoB OpraHudmMa. PUTMHUYHO pa3pAKasAcCh UMIYJbCaMH, OHU I103-
BOJIIIOT YeJIOBEKY OlleHHMBATh TeUeHHe BPEeMEeHU.

lunomanamyc — TJaBHBI HEeHPOIHIOKPHUHHBIA opraH. Ero Heiipo-
Hbl BBIJIEJIAIOT B KPOBb I[eJIBIM DAL PEryJATOPOB, YIPABJIAMIIUX Oed-
TeJIbHOCThIO runogusa. B aTux ke sigpax CUHTE3UPYIOTCA (HhU3UOJIOTHU-
YeCKH aKTHUBHBIE BellleCTBa, BJIUSIOIINE Ha BOCIDUATHE HWH(pOpMaIUWH,
3MOLUU, paboTy BHYTPEHHUX OpPraHoB U T. II.



fonoBsHoOW MO3r

B runorasiamyce pacIioJIoO’KeHbl IIEHTDBI I'oJiofa U 2KaXAbl, pa3apa-
’KeHre HEMPOHOB KOTOPBIX NPUBOAUT K HEYKDPOTHMOMY IIOTJIOLLEHUIO
Uiy uJau BoAbl. [lopaskeHusa rumorajiaMmyca COIIPOBOXKIAIOTCA TsXKe-
JEeHNINMU 3HAOKPUHHBIMU M BereTaTHBHBIMU PACCTPOMCTBAMU: CHHUXKE-
HUEM HWJIM NOBBLIINIEHUEM AaBJIeHUA, yPEe)KEeHHEM HUJIU ydallleHueM cep-
JIeYHOTO PUTMA, 3aTPYAHEHUSMU [IbIXaHUSA, HAPYUIEHUSIMHU MEePUCTAJIb-
TUKU KUIIIEeUYHUKA, PaCCTPOMCTBAMHU TEPMOPEryJaAnUY, U3MEHEHUSMU B
cocTaBe KpPOBH.

Boasumne nmoaymapusa rojoBHOro Mo3ra 4eJyioBeKa pasieJsieHbl riybo-
KOl IPOJIOJIbHOH IIeJIbI0 Ha JIEBYI0O M NpaByl IOJIOBUHBI. CrenuaJib-
HasA IepeMbIuKa, 0o0pa3oBaHHAs HEPBHLIMU BOJIOKHAMH, — MO30JUCMOE
meJsi0 — COeIUWHSET 3TU [OBE MOJIOBUHBI, o0ecneuynBassi KOOPIMHUPOBaH-
HYI0 paboTy OOJBIINX MOJYIIaDUHA.

CaMbIM MOJIOABIM B 3BOJIIOIIMOHHOM IJIaHE OOpPa30BaHMEM MO3ra ue-
JIOBEKa ABJIIeTCA KOpa OOJbIIMX MOJyMIapHUil. ITO TOHKUI CJIOA cepo-
ro BellecTBa (TeJ HEHPOHOB), TOJIIINHOII BCEro HECKOJbKO MUJIJIHUMET-
POB, NOKpPLIBAIOILINI Bech nepeaHuii mo3r. Kopa oGpasoBaHa HECKOJIb-
KUMHM CJIOAMU HEiPOHOB, M B eé cocTaB BXOAUT OOJIbIIAs YacTh BCEX
HENPOHOB IEHTPAJIbHOII HEPBHOW CHCTEMbI uUeJIOBeKa.

T'nybokumu 6opos3damu Kopa KaXJOro MOJIyHIapUs NeJUTCS Ha HOJIU:
JIOOHYIO, TEMEHHYIO, 3aTBLJIOUHYIO M BHCOUHYIO (puc. 62). PaszinuyHble
(GYHKIIUY KODBI CBA3aHbI C Pa3JUYHBIMU AONAMU. Mexxkay Oopo3zamMu
PacIoJIOXKeHbl CKJAaAKU KODBI IOJIyIIapuii — u3euaunst. Takoe cTpoe-
HHE MO03BOJIET 3HAUYHTEJbHO YBEJIMUYUTH NHNOBEPXHOCTh KOPbI MOJYyIIa-
puii. B u3BuJIMHAX HAXOOATCS BBICIHINE HEPBHBLIE IIEHTPLL. Tak, B 00-
JacTu IepeAHel IeHTpaJIbHOM HM3BUJHUHBI JJOOHOHM MO0OJH PaCIOJIOMKEHbI
BBICIIIHE II€HTPhl MPOU3BOJIBHBIX ABU)KEHUI, a B 00JIacTU 3aaHEN I[eHT-
paJIbHOM M3BUJIMHBI — II€HTPBI KOXXHO-MBIIIEYHONH YYBCTBUTEJbHOCTH.
K nmacrosimemy BpeMeHH Kopa mOApOOHO KapTUPOBaHA M TOYHO K3Be-

MpeICTaBUTENbCTBA KaKAOM MBINIIIBI, KaXXJOT0 yUYacTKa KOXKH B
Kope OOJIbIIMX IIOJIyIIapWUH, a
TaK)Xe Te YyYacCTKH KOpbI, B
KOTOpPBIX (QOPMUDPYIOTCA Te
WM UHble OLIYIIEeHUS.

B 3amubtriounoit done pacno-
JIOKEHBI BBICIINE LEHTPHI 3PU-
TeJIbHBIX OLIyIlNeHuii. MIMeHHO
31ech (hopMuUpyeTCA 3PUTEJb-
HOoe wus3obOpakeHue. MHpopma-
oUs K HelpoHaM 3aThIJIOUYHOH
IOJIX IPUXOLUT U3 3IPUTEJb-
HBIX fAJep Tajlamyca.

B sucounbix Odoasx pacmo-

JIOXKEeHBbl BBICIIIHUE CJYXOBbIE
Puc. 62. lonn ronoBHOro mo3sra
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LEeHTPHI, cOolepJKalie pa3jMyHble BUAbl HEHADOHOB: OOJHU U3 HUX
TrUpyoT Ha HayaJlo 3BYKa, Apyrue — Ha OIpPeAeJIEHHYI YaCTOTHYIO IIO-
JOCy, TPeThbU — HAa Omnpene/iéHHbIN putM. MHpOpManusa B 3Ty 006Ji1aCTh
NPUXOOUT U3 CJAYXOBBIX fAAep TaJjsamyca. IleHTpbl BKyca U OOOHSAHUSA
PacioJIo)KeHbl B I'JIyOMHEe BHUCOYHBIX OOJIEH.

B n06Hble doau mpuxoauT umHOpManusa 0060 BCeX OU[YIIEeHUAX.
3Iech NPOHUCXOIAUT €€ CYMMAPHBIA aHaJU3 U CO3TAETCS IIeJOCTHOEe
npeacraBjeHne 06 oopase. I1oaTomMy 3Ty 30HY KOPhI Ha3bIBAIOT accollua-
TUBHOI, MMEHHO C Hell CBf3aHa CIIOCOOHOCTb K 00yueHUIO. Ecam J106-
Hasdg KOpa paa3pylleHa, TO He BO3HHMKAaeT AacCOIMalluii MeXXJy BUIOM
npegMeTa ¥ ero Ha3BaHMEM, MeXXJy M300pa’keHueM OYKBbI U 3BYKOM,
KOTODBHBIiI OHa oO0o3HauaeT. OOydYyeHHe CTAHOBUTCA HEBO3MOXKHBIM.

B rany6uHe GOJBIINX IOJIYINAPUI PACIOJIOXKEeHbl CKOIJIEHUS HeHpo-
HOB, 0oOpa3ymoIux Agpa JUMOUYeCKOll cucmembl, KOTOpas SABJISETCA
rJIaBHBIM 3MOIIMOHAJILHBIM IEeHTPOM MoO3ra. fiapa JuMOuUYecKOM CUCTe-
Mbl MI'PalOT Ba’XHYI POJIb NIPU 3aIIOMHUHAHUU HOBBIX NOHATUI, 00yue-
HUU. ¥ caMOro OCHOBAaHUA MO3ra DPAaCMOJIOXKeHbl JMMOUUYeCKHe fAApa, B
KOTODBIX HaMIeHbl IIEHTDPBHI CTpaxa, IPOCTU, yIOBOJbLCTBUS. Paspyiue-
HUe AAep JUMOHWUYECKOl CHCTeMbl NIPUBOJUT K CHUYKEHHIO 3MOIIUOHAJIb-
HOCTH, OTCYTCTBHUIO TPEeBOTHM U CTpaxa, CJIabOyMHUIO.

Bca geATelbHOCTH UeJIOBEKa HAXOAUTCA IOJ KOHTPOJIEM KODPBI 00JIb-
HINX IIOJyHIapuii. ATOT OTAeJ MO3ra ofecrednBaeT B3aUMOIeHCTBUE Op-
raHu3Ma C OKDPYJKalollell cpegoil U ABJISAeTCA MaTepHaJIbHOI 6a30i OJda
IICUXUYECKOH AesATeJbHOCTU 4YeJIOBeKa.

Kakumn otaenamun obpasoBaHa CTBOSOBas Creon

4acCTb FOMOBHOrO MO3ra? Mo3ra.

LleHTpbl Kaknx pednekcoB pacrnonoXeHbl B NPOLAON- FonoBHOW MOS3r.
roBaToOM Mo3re? lNpogonrosarbivi
KakoBO 3HayeHMe MO3Xe4ka B OpraHmimMe yenose- MO3T.

ka? Kakwve otgefibl rOfIOBHOrO MO3ra NOMOratT emy CpegHu Mos3r.
BbINONHATL CBOW PYHKLNN? Mo3)xeyox.

B kakom oTgefie ronoBHOMO MO3ra PacnonoXeHsbl lMpomesxyTo4HbIN
BbICLUME LeHTPbl HONeBon YyBCTBUTENBHOCTA? MO3r.,

Kakue paccTponcTBa opraHv3Ma BO3HWKAIOT Y 4eno- Bonbwne

BEKa NpW HapyweHun paboTsl runotanamyca? nonywapws.
KakoBo 3HauyeHne 60po3n M M3BUMAMH B CTPOEHWUN Kopa 6onbwmx
DonblWwKMx Nonywapuii roNoBHOrO Mo3ra? nonywapuu.

Kak MO>XHO IMpOBepUTh OTKJIOHEHUSA B paboTe MO3Keu-
ka?



BEFETATUBHAA HEPBHAA CMCTEMA

BereratuBHas (aBTOHOMHAas) HepPB-
Has cuHcTeMa yhnpaBJjseT paboToi

1. Yto BXOAWT B COCTaB CoMaTw- BHYTDEHHUX OPraHOB U CHCTEM,
YeCKOW HepBHOW CUCTEMBbI? obecrieynuBasg WX [OeATEJbHOCTh INPU
2. Kakoe CTpoeHne UMeeT CrvHHOWM H3MEHEHUAX BO BHELIHEN Cpelie NN
MO3r? IpU CMEeHe pojJia AesATeJIbHOCTU opra-

Hu3Mma. IIoHATHO, YTO y CHSLIEero

yeJIOBeKA M ObIXaHWe OOJIKHO OBITH
pexe, U cepAle JOJIXKHO OUThCA C O0Jiee HU3KOM 4acTOTOI, UeM BO Bpe-
MA chayM 3K3aMeHa HMJU UTphl B (yT60s. BereraTuBHas HepBHAA CHU-
cTeMa B OOBIUHBIX KHU3HEHHBIX YCJOBUAX He KOHTPOJIMPYETCS HAIIUM
CO3HAHUEM, B OTJIMUHE OT COMAaTHUUYECKOM HepBHOI1 cucteMbl. MIHaue Jro-
OI1 MOrJu Obl MPOU3BOJBLHO, IO CBOEMY JKEJAaHWI HauaTh IIOHUXKATh
WJM TOBBIIIATL AAaBJeHHWEe KPOBH HJIM H3MEHATH TeMIlepaTypy TeJja, a
3TO OHACHO MOJISI CaMOM XHU3HHU.

CTpoeHue BereTaTMBHOM HEPBHOM CHUCTEeMbI. BereraTuBHas HepBHAas
cucTeMa moApasfelisieTcsa Ha ABa OTAeJa: CUMNAMUYecKUil ¥ napacum-
namuueckulil.

CuMnaTuuecKkue BJIHUSHHUS Ha BCE CHCTEMbl OpraHM3Ma yCUJINBAIOTCA
B TeX cJydadX, Korja ueJIOBeK MOJI’KEH paboTaTh C OOJIBIIMM HaIpsA-
'KeHueM: (GPU3UUYECKUM, YMCTBEHHBIM, 3MOLHOHAJbHBLIM. IlepBble cum-
naTuyecKue HEeHPOHBI PACIIOJIOXKEHBI B CEPOM BellecTBe OOKOBBIX DPOTOB
CIIMHHOI'O Mo3ra (B rpyJHOM OTZAeJie 1 BepxHeil 4acTH IIOACHUYHOIO OT-
nena) (puc. 63). AKCOHBI 3THX HEHPOHOB BBIXOIASAT M3 COIMHHOIO MO3ra
U IlepelaloT BO30Y)KIeHHe Ha BTOPble CUMIIaTHUYeCKUe HeHPOHBI, Jiexxa-
1j¥e B CUMIIAaTUUYECKUX HEPBHBIX y3JlaX. JTH y3Jbl pPacloJaraioTcid ABY-
MsA LeNOYKaMU CIIpaBa M CJieBa OT NMO3BOHOUHUKA U COeQUHEHBI MeXK-
Ay co0Oil HepBHBIMHM BOJIOKHaMU. CUMIaTHyeCKUe I[eIIOUYKW HAaYUHAIOT-
csl y OCHOBaHHUS Uepella M NPOAoJKaloTca A0 Kpecrtiia. OT HEMpPOHOB,
PAaCHOJIOXKEHHBIX B y3JlaX CHUMHOATUYECKHX ILelmoueK (BTOPBLIX CHUMIIATU-
YeCKUX HEHPOHOB), aKCOHBI HAIIPABJIAIOTCA K OPraHaM T'OJIOBBI, OPIOII-
HOM M Tal30BOIl moJioCcTeH, cocydaM, Kejlie3aM. Bcsa OeATEJIbHOCTh CHUM-
NaTHUYEeCKOT'0 OTJeJia KOHTPOJHUPYETCSA CKOIJIEHUAMU HEeHPOHOB, Pacmo-
JIO’KEeHHBIX B 3aJHeM rullorajlamyce.

ITapacumMmaTuyecKkre BJIUSHUA YCUJIMBAIOTCA B TO BpeMsd, Korjga ue-
JIOBEK HaXOAUTCA B MOKOe, OTAbIXAaeT, CIUT. BrICIINe LHEeHTPhl HapacuM-
NaTUYECKO HEPBHOI CHCTEMBI PACHOJIOKEHBI B AApax IIepeJHEero ruio-
TajaMyca, CpeJHeM MO3re, IIPOJOJIrOBATOM MO3Te M KPECTI[OBOM OTJeJie
CIIMHHOTO Mo3ra (cM. puc. 63). OT HelipoHOB 3TuUX sAnep (IIepBbIX mapa-
CUMIIATUYECKUX HEMPOHOB) aKCOHBLI HAIIPABJAIOTCA K IIapacuMIilaTHyec-
KUM HEPBHBIM y3JiaM (TaHIJIUSAM), PACIOJIOXKEHHBIM JIMOO BOJH3W opra-
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KpecTtuosoe
napacvMnaTu-
Yeckoe a4po

cumMnaTudeckuii otaen napacumnaTtuyeckuii otaen

Puc. 63. CUMNATUYECKUA N NapacUMNATUYEeCKUA OTAENbl HEPBHOW CUCTEMBI

HOB, JIUOO HENMOCPEeICTBEHHO B CAMHUX OpraHax, o0pa3ys TaK Ha3bIBae-
Mble UHmMpamypanvHsle 2aneaul. HeipOHBI 3TUX raHIJINeB (BTOpLIE Ila-
pacuMmnaTuyecKre HeipOHbI) UMEIT OYeHb KOPOTKHE aKCOHBI.
B3aumopeicreue OTaeJIOB BereTaTUBHOM HepBHOM cucrtembl. Cumna-
TUYEeCKHEe HEPBHbI€ BOJIOKHA MOAXONAT K IJaJKHUM MBIIILAM BCEX OpP-
raHoOB, COCYJOB, 3Da4YKOB, JIETKUX, KeJYyJOYHO-KUIIeUHbIX OPraHOB, I10-
JIOBOM CHUCTEeMbI, K CEepAIlY, MHOTUM ’KeJje3aM (MUILEeBaPUTEJbHBIM, IO-
TOBbIM), moykam. [lapacuMmaTuyecKne HeDPBHBIE BOJIOKHA YNPAaBJSAIOT
IesATeJbHOCThIO I'IaJKOM MYCKYJATYPhl U 2KeJIE3 YKeJIyJOYHO-KUIIIeUHO-
ro TpakTa, OpPraHOB BBbIAeJIEHUs, IIOJIOBOIf CHUCTEMBI, cephlla, JETKUX,
CJIE3HBIX M CJIIOHHBIX JKeJié3. TakuM oOpa3oM, OueHb MHOTHUE OPraHbI
U CHCTE€MBbI PEeryJupyloTcsi O0OOMMH OTJeJaM{ BereTaTHBHOII HEPBHOMH
CHUCTEMBI: CHUMIIATUYECKNM M MapacuMnaTuuecKuM. JacTo Boa3aeiicTBUSA
3THX OT[IEJIOB HOCAT NPOTUBOMOJIOXKHBIA XapaKTep: HaIpuUMep, CUMIa-
TUYeCKHEe BJIUSAHUS TOPMO3AT Pa0OTy MNHUIEeBAPUTEJIbHOII CHCTEMBI, a
napacuMnaTudecKue, Hao60poT, ycuausawT (Tadj. 6).



BererarnsHas HepBHas cncrema

Tabauma 6

BauaHue cCMMIIaTUYECKOIo U nmapacumMminaTuy4yeCKoro oragejioB
BereTaTMBHOM HepBHOﬁ CHUCTeMBbl Ha JeATeJbHOCTh HEKOTOPBIX OPraHoB

Opran Boa0yrxaenns, npoBoauMbIe 110 HEPBAM
CUMITIATUYECKUM napacuMIIaTUYECKUM
Cepaue YualmeHnue u ycujieHue 3ameieHue

COKpalleHun

u ocjabjieHMe COKpalleHuH

KpoBeHoCHBIE cOCyabI

CyoxkeHue, MOBBIILIEHUE
IaBJIEeHUA

Pacmupenune
B HEKOTOPBLIX OpraHax

3pavok

Pacmupenne

CyrxeHune

Cé3Hble JKeJie3bl

YMeHblIEHUE CeKpennmn

Ycuienue cexpenuu

CHaoHHBIE KeJle3bl CkynHoe O6uJIbHOE CJIOHOOTHeJeHue
CJIIOHOOTAEeJIeHe

Kenynook Ocnabsienue YcuneHue COKOOTIeJeHUs
COKOOTIeJIeHU S

Kumeunuk OcnabaeHue YcuneHue BoJHOOOpPa3HBIX
BOJIHOOOpa3HBIX OBUKEeHUH

OBUXKEeHUH

IToToBbIE KeJe3bl Ycunenune YMeHblLIEHHE

IOTOOTAEJEeHUS TTOTOOTIEeJIEHUS

MoueBo¥l Ty3bIPb

Hakonnenne mouu

BbIBe,ZIEHHe MOUYH

Biarogapda ToMy 4YTO BBICHINE II€HTPbl 8ereTaTUBHOM PEryJadlluy B
rumnorajlaMmyce paboTalT Kak efuHoe IeJjioe, obecredunBaeTcd ObIcTpad
¥ HaJE)XKHafA peryJdnus BceX CHUCTeM opranusma. Hampumep, O To-
ro 4ToObl MOHU3UTHL apTepHaJibHOe JaBJeHUe KPOBH, HEOOXOAUMO CHU-
3UTh YaCTOTY W CHJIY CepPIAeYHBIX COKpalleHUii. IToT 3addeKT ZoCTHU-
raercd OJHOBPEMEHHBLIM CHH)XEHHEM CHMIIATHUYEeCKUX U YCUJEeHHueM
nmapacMMOaTU4YeCKUX BJIUAHUN Ha cepaue. [Ipu Hapymiennu paGoThl
IIEHTPOB BereTaTUBHOII HEPBHOM CHUCTeMbl HAOJIOZAIOTCA HapyIIeHUA
B paboTe caMbIX Pa3JIMYHBIX OPraHOB M CHCTEM 4YeJIoBeUeCKOr'o opra-
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IlITpuxoBoe pa3apaeHHe KOXKH

ATOT TECT OIpelesigeT W3MeHeHHe TOHyCAa CHUMMOATHYEeCKOH u
napacUMIIaTUUYECKOM CHCTeM aBTOHOMHOI HEPBHOH CHCTEMBI IIpU
pasapaKeH!uHu.

1. BoadpMure KapaHgai. IIpoBeguTe TYIIOH ero 4acThIO II0 KOXKe
TBIJIBHOM CTOPOHBI KucTU. YTo BBl 3ametuau? IIpomoskaiiTe
HaObJII04aTh.

2. YTo mpou30LLJIO C IIBETOM KOXXU? MOXKHO JIU 3TH U3MEeHeHUdA
O0'BSCHUTH, UCIOJb3YA 3HAHUS O BereTaTUBHOII HEPBHOI cucreme?

3. IIpenyoxuTe CBOIO BEPCUIO, OOBACHAIIYIO U3MEHEeHUA 1IBeTa
KOXKH.

KakoBO 3HayeHwe BereTaTMBHOW HEpPBHOW Cumnarun-
CUCTeMbl B OpraHuM3Me 4enoseka? yeckum mn
KakoBO aHaToMuuyeckoe CTpoeHwe BeretaTMBHOW napacumnaTuv-
HEepBHOW CUCTeMbl YenoBeka? 4Yeckuu otaensl
Kakoe BnusHWe Ha paboTy opraHoB OKa3biBalOT CUM- BeretraTtuBHou
naTMYecknn 1 napacuMnaTMHecknn oTaensl BereTta- HepBHOM
TUBHOW HEPBHOW CUCTEMbI? CUCTEeMBI,

YemMm BereTaTWBHasf HepBHas CUCTEMa OTAMYaeTcs OT
COMATMYECKOW HEPBHOW CUCTEMDI?

ObbAcHWUTE, B YEM MpPOABNAETCS COBMECTHAs Aes-
TENbHOCTb COMATUYECKOW W BEreTaTMBHOW HEPBHOW
CUCTEMDI.

IloueMy B HEKOTODPBIX YUYEOHHUKAX BEereTAaTUBHYIO HEDB-
HYI0O CHCTEMY HAa3bIBAIOT ABTOHOMHOM U HACKOJBKO
BEPHBIM U TOYHBIM SBJISIETCS TaKoe eé Ha3BaHUe?
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HAPYLUEHUA B PABOTE HEPBHOMN
CUCTEMbI U UX NPEAYNPEXAEHME

Hapyuienus B paboTe HepBHOM cHC-
TeMbl MOTIyT OBITh JIUGO HAaCJEIACT-

1. Kakosbl (OCHOBHbIE MPW4MHbI Ha- BeHHBIMH, JHU6GO BHIZBAHHBIMU IIO-
pylweHn paboTel cucTem opra- BPEXJAIOIIUM BO3JEHCTBHEM BHeII-
HOB? Hell cpenabl. HapylieHus mpolieccoB

2. Kak BnvseT Ha paboTy BHYTpeH- o6MeHa BellleCTB B HEPBHOH TKaHU
HWX OpraHoB ynoTpebneHne MOr'yT IIPHUBECTH K HAKOIJEHHUIO
CMVPTHBIX HANUTKOB W Tabakoky- ATOBUTBIX BeIeCTB, YXYAIIEHUIO
peHve? NUTaHUA MO3ra, rubea HeHPOHOB U

IJIMaJbHBIX KJIETOK.

BpoxaéHHbie 3a00J1€eBAHUA HEPB-

HOM cuctembl. HapynieHusa pa3BUTUSA MOTYT BO3HHKATh €lE I0 POXK-

JeHus pebeéHKa. B Takux ciyyasx HOABJAIOTCA TAXKEJIble NaTOJIOTUU:

Mukpoyegaaua (HeZopa3BUTHE MO3ra, Korja ero macca He JOCTUTraeT

1 kr); eudpoyeganusn (yBeauueHue o6bEMa MO3ra HU3-3a HapyIIeHUSA OT-

TOKa M3 Hero CIIMHHOMOS3IOBOII »XHIKOCTH). B Hacroslllee BpeMsa paa-

paboTaH LieJibIii PAJ METOAOB AUArHOCTUKHU 3ab00JieBaHUII IJOJAAa, YTO

JejlaeT BO3MOYKHBLIM MNpeAyNpexXAeHWe MHOTHX HacCJIeACTBEHHBIX 3a00-
JIeBaHU K.

IIpuobpeTéHHbIe 3a00JiIeBAHMA HEPBHOM CHUCTEMbI M MX NPHUYMUHBI.
T'opasnmo uyale 3ab6oJieBaHUSA HEPBHON CHCTEMBI SABJAIOTCA CJEICTBUEM
Heb6JIarONpUATHBIX BHENIHUX BO3JeicTBUIl. HexoTopnle OaxkTepuu u
BHUPYCHI MOT'yT IIPOHUKATH B LEHTPAJbHYI HEPBHYIO CHCTEMY, BLI3bI-
Bas TSXKEJble MH(pEKINOHHbIe 3a00JeBaHUSA: MEHHMHIUT, IOJUOMHEe-
JUT, OeLIeHCTBO, CTOJOHAK. HacTo HepBHasA TKaHb NIOJABepraeTcsa He-
0JIaroIpUATHOMY BO3AE€MCTBUIO AJOBUTBLIX Bel[eCTB, HaIpuMep CoJeil
MeTaJIJioB (CBUHIIA, KaAMHA, PTYTH M Ip.). HekoTopnle M3 3TUX Be-
LIeCTB B OOJIBIINX KOJHUUYECTBAX COJNEP)KATCA B BBIXJIOMHBIX ra3ax aB-
TOMOOUJIE M MHOIIaJAaOT B OPraHU3M UYeJjJ0OBeKa C BAbBIXaeMBIM BO3AY-
xoM. [lonagas B mouBy, COJIM 3THX MeTAJIJIOB U APyrue BellecTBa IO-
rJIOLAIOTCA KJIETKAMU I'PUOHUIBI U OKa3bIBAIOTCA B NJIOJOBBIX TeJjax
rpu6oB. BoTr nmouemy HeJb3sA cobupaTh rpubdbl BOJIM3U OT aBTOMOOHJIb-
HBIX Tpacc.

AUJKOroJibHble HAaIIUTKU HU3JaBHA HCHOJIb3YIOTCA JIOAbMU, HECMOTPSA
Ha KX HeraTUBHOe BJHAHHEe Ha paboOTy HepPBHOM cucteMbl. Hemapom
apabCKMe XUMUKU, BblAejuBIIve cnoupt eilé B VI B., Ha3dBaju ero «al-
kuhl», TOo ecTh ogypMaHuBamIuii. [[iuTesbHoe ynoTpebJieHUEe CIUDPT-
HBIX HAIIUTKOB IIDUBOJUT K 3aMeAJIEHUIO peaKIIWii, IPUTYNJEHUIO OLIY-
LHIeHU}, HaApYIIEeHUSAM KOOpAWHAIIUMW ABUIKEHUM. [loBLIlIeHHBIE J0O3bI
QJIKOroJisl BBI3BIBAIOT Trubesib HEHPOHOB U OBLICTPOE YMeHbUIeHHEe 00b-
éma Mmoa3sra.
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HEVIPOTYMOPATIbHAS PEMYJIAUNSA MPOLUECCOB XW3IHEAEATEIbHOCTU

Eumié omacHee BAbIxaHMEe NAapoOB DPA3JUUYHBIX STOBUTHIX BeEIleCTB,
ynorpebJjiseMblX TOKCMKOMaHaMU. JTH BellecTBa NPUBOLAT K PacTBO-
PEeHUNIO >KUPOBOII OCHOBBI MeMOpaH HEHMPOHOB M IJHAJbHBIX KJIETOK, B
pe3yJbTaTe 4ero HauyuHaeTCA UX ObIcTpasA rubejb. A Belb HeDPBHbBbIE
KJIETKU He MOTYT AEeJUThCA U MO3T He CIIOCOOeH K pereHepanuu (camo-
BoccTaHoOBJeHUI0). Toxcukosgorusa, Kak U HapKOMaHUA, SABJIAETCA
oIlacHbIM 3a00JieBaHUEM, TPYIHO IOAJAIOIINMCSA JIeUeHUIO.

ITouemy-TO cunTaeTcs, YTO HUKOTHH, MONaJalollNii B MO3r IIPA KY-
peHuHU, yCIoKauBaeT ueJIOBeKa. JTO JaJIeKO He TaK, a BOT K CYXXEeHUIO
KPOBEHOCHBIX COCYJOB, a 3HAUMUT, K YXYAUIEHUIO CHAOXKeHUA Mo3ra
KPOBbIO KYpPEHUE IPUBOAUT COBEPUIEHHO TOYHO.

Heb6naronpusaTHO BO3IEHCTBYIOT Ha pPadOTy IeHTPaJIbHOH HEPBHOM
CHUCTEMBbI pa3JNYHble BUAbI 3JIeKTPOMArHUTHOrO u3jayueHusd. [lake mo-
OuJIbHbIe TeJsedOoHbI, BO3MOXXHO, IOBpe)KJalollle AeHCTEYIOT Ha MOa3T,
XOTS BBICOKOYACTOTHOE M3JIyuyeHUe OBLITOBBIX Tese)OHOB OUeHb cJjaboe.

Corpsacenne mo3ra. K coTpsiceHHI0O MO3ra MOT'yT IIDUBECTH [Jajke He
OYeHb CUJIbHbIe yaapbl. COTpsCeHUs MO3ra CONPOBOXKIAIOTCA NOTepeit
CO3HAHU A, PBOTOI, MHOTJAA KPOBOTeUueHHeM M3 Hoca. IIpu Hamuuuu Jio-
0Oro M3 3TUX CHUMIITOMOB IIOCTPAJABLIEro HYXXHO YJOXXUTh, 00ECIIEYUB
K HeMY OOCTyH cBeXero Bodayxa. IIpu morepe co3HaHUA HYXXHO IIOA-
HECTH K HOCY BaTKY, CMOYEHHYI0 HallaTbIPHBIM CIHDPTOM, OODBI3raTh
JUIO XOJIOOAHOM Bomoii. Heobxoammo cieguTh 3a TeM, UTOOBLI IIOCTpa-
JaBUINM He 3axJe0HYJICA PBOTHBIMM MaccaMH, U KOHEUYHO, HeMeJIeH-
HO 00paTUThCA K Bpauy.

YTO ABNAETCA OCHOBHBIMW MPUYMHAMWU Hapy- MeHUHrur.
WeHUs paboTbl HEPBHOW CUCTEMBbI? Monnomuenur.
Kakune BpoXOEHHbIE N NpuobpeTeHHble 3abonesaHus BeweHcTBO.
HEePBHOW CUCTEMbI BaM W3BECTHbI? CTonbHSsK.

Yem onacHbl ANs HEPBHOW CUCTEMbI aflkOroflb U HU- CorpsiceHne
KOTWH? Mo3ra.

KakoBbl OCHOBHbIE CUMNTOMbI COTPSICEHWUA MO3ra?
1. Oxapaktepusymnte NocneacTBus BAbIXaHNA S00BU-
TbiIX BELLECTB NPW TOKCUKOMAaHWK,

2. OnuwmnTe nocnenoBaTeNbHOCTb AENCTBUU Npu
OKa3zaHuM NepBOW MOMOLLW YenoBeky Npu TpaBMmax,
COMPOBOXAAIOUMXCH COTPACEHMEM MO3ra.

YeM MOryT OBITH OIACHBI AJIS IEeHTPAJbHOM HEPBHOM
CHCTEMBbl HApPYIIEHUSA KDPOBOCHAOYKEHUSA, BLI3BAHHBbIE
TpaBMaMM HUJIU KPOBOUIJIUSIHUAMU?
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B ocHoOBe corJyiacoBaHHO paGOThI OpraHu3Ma JiexxaT ABa MexXaHHu3Mma:
HEepPBHBIA U I'yMOpAaJIbHbIM, KOTOPbIE TECHO CBA3aHBLI MeXIy COOOI B
eiuHOe Ilejloe — HeHpPOoryMoOpaJIbHYI0 pPeryJjJsTOPHYI0 CHUCTEMY.
HMeHHO OHa o6GecnmeuynBaeT IIPUCHOCOOJIEHHE OpraHu3Ma K YCJIOBUAM
OKpYJIKalollleii Cpeabl.

B rymopaspHOII peryJsiiiuu IIpOIlecCOB KU3HEAesSTEeJbHOCTU MNPU-
HUMaeT ydyacTue 3HJOKPUHHAA CHUCTeMa, OCHOBY KOTODOIi COCTaBJIS-
IOT ’KeJIe3bl, OCYILEeCTBJIAMIIINEe BHYTPEHHIOI CEeKpPeIlMI0 OCOObIX Be-
{ecTB — T'OPMOHOB.

HepBHasa perynanus ocyllecTBJsieTcs GJjarojaps HepBHOII cHUCTe-
Me, B KOTOPOM pa3/indyaloT LeHTPAJIbHYI0 U NepudepudyecKyio 4acTH.
OcHoBa LleHTpaJbHOM HepBHOI cucremsb! (ITHC) — cnuHHOi MO3r u
roJioBHO# mMo3r. Ilo aHaTOMO-(hyHKIIMOHAJIbHOMY NPUHIIMNY HEepBHadA
cucTeMa nogpasfessgeTcd Ha COMAaTHUYEeCKYI0, PeryJupyIIiyo Ipous-
BOJIbHBbIE [BU)KEHUSA 4YeJIOBeKa, M BereTaTHUBHYIO, DEryJUPYIOLIYIO
paboTy BHYTPeHHUX opraHoB. HepBHasa cuctema obecrneunBaeT ObICT-
PYIO DeaKIIUI0 YeJOBEYEeCKOro OopraHu3Ma Ha Jobble BO3AeHCTBUA,
KaK BHeIIHWe, TaK U BHyTpeHHUe. PaGoTa HEepBHOW CHUCTEMBI Bcer-
Ja CTPOUTCA HA pedIeKTOPHOM IITPUHIIUIIE.

HepBHasa cucreMa OCYIIECTBJIsIeT CBOE€ BO3AeHCTBHE NMPAKTUYECKU
MTI'HOBEHHO, TaK KAaK HEPBHBbIE CHUTHAJIbl PACIPOCTPAHAKTCA MO OT-
POCTKAM HEPBHBIX KJIETOK C O4Ye€Hb OOJIBIION CKOPOCThIO. OHIOKDPUH-
Hasd 'Ke cuCTeMa pa3BUBaeT CBOE BO3JeMCTBHE Ha OPraHU3M 3HauU-
TeJIbHO MeJJIeHHee, HO 3aTO 0oJiee NPOJOJIXKUTEJIbHO.

HapymeHusa B paboTe HEpPBHOI CUCTEMbI MOT'YT OBITH JUOO reHe-
TUYECKUMHU, JHUOO BbIBBAHHBIMHU IIOBPEXXKIAAKOIINM BO3AEHCTBUEM
BHeIIHell cpeabl. Ba)kHO MOMHUTH, UTO UeJIOBEKY, BeaylleMy 340DO-
BBIM 00Opa3 "KU3HH, MOJABJACTHO IIPEJOTBPATHUTHh pa3pyllarliee BO3-
IelicTBUe Ha OPraHMW3M aJIKOToJisi, HUKOTHMHA W MHOTHUX ADPYTHUX OT-
PAaBJAIOIINX BellecTB, 0COOEHHO HAPKOTHUUYECKOH ITPUPOAHLI.



bnaropapa HepBHOM CUCTEME ye-
NOBEK HemnpepbIBHO pearupyeT Ha
N3MEHeHMA B OKpyXatlowen ob-
cTaHoBke. [1pu 3TOM BCIO MHGOP-
Mauuilo 0O OkpyXalowemM Mupe
4eroBek MonyyaeT Yepes opraHbl
4yBCTB.

Bbl Y3HAETE

— 06 aHanusaTopax M opraHax 4yBCTB Kak
3NeMeHTax WX CTPOeHus,

— O CTPOEHUU U PYHKUUAX 3pUTenbHOro,
CNYX0BOro, BECTUBYNAPHOrO WU BKYCOBOrO
aHann3aTopos;

— O MbIWWEYHOM 4YYBCTBE U OCA3aHUW;

— 47O Takoe 6oJMb U KakoBO €€ 3Ha4YeHue ans
opraHuM3Ma 4enoBeka;

— O HapyweHuax paboTbl aHann3aTopoB U
X npodunakTuke;

— O 3puUTeNbHbIX UAMIO3UAX.

Bbl HAYYMUTECD
— obHapyXuBatb cnenoe naTHO;
— onpepenats OoCTPOTy Clyxa.

raaBa 11



NMOHATUE Ob_AHAJIN3ATOPAX.
3PUTENbHbIN AHAJINZATOP

Kaxawiii Bug maopmanuu, JOCTYII-
HBIJI UeJIOBEKY, IOCTYyIaeT B ero

1. C noMouwpbio  Kakmx  OpraHos LeHTPaJbHYIO HEPBHYIO CHCTEMY ue-
HyBCTB HENOBEK NO3HAET OKPY- pe3 COOTBETCTBYIOIIUI AHAJIM3ATOP.
Xalowmm Mup? Yro ke Takoe aHaJjgusatop? ITO

2. Kakne npevmyLiecTsa 4enoBeky cucrteMa, obeclneyuBampliad BOCIDHU-
NaeT BUMHOKYNAPHOE 3peHune? ATHe Kakoro-jubo Buza uHGpoOpMa-

ouu (3pUTEJIbHOI, CJIYXOBOM, 000HS-

TeJbHOH, BKYCOBOIiI U Op.); JOCTaB-
Ky 9Toil MHGOpPMAaIlMM II0 HEPBHBIM INYyTAM B MO3T; aHAJU3 3TOH
UHGOPMAIIUU B COOTBETCTBYIOIIMX CTPYKTypaxX MO3ra W CO3JaHHE OLIy-
HIeHUA.

Takum o6pa3omM, Ka’XAbli aHAJU3aTOD COCTOUT U3 OpraHa, BOCIDU-
HUMAaLIEero pas3ipa’XuTetib (HallpuMep, IJa3 [AJis 3PUTEJIbHOTO aHaJu-
3aTopa), U Tex CTPYKTYp MO3ra, rige aToT BuUJ HHGoOpMauuu odpadaThl-
BaeTcs (BepxHHe Oyrpbl YEeTBEPOXOJIMHSA CPEIHEro MO3ra, 3pUTeJIbHbIE
AOpa TajaMyca W 3aThIJIOYHASA JOJISI KOPbI OOJIBIINX MHOJYHIAPUNA IOJIA
3peHus). Ba)XKHO MOMHHUTL O TOM, YTO JIIOOOM BUJ HMH(pOPMAIUU IOCTAaB-
JIsIeTCA B IOJIOBHOM MO3I' IO HEPBHBIM IIYyTAM B BHUJE HEDPBHBIX UMIIYJb-
COB UM HAIIM OLIYIIEeHHWS 3aBUCAT OT TOrO, B KAKOM OTAeJ] MO3ra IpHU-
XOOAT 3TH caMble MUMITYJbChbl. EC/IM MMNOYJbChI OT DEIENTOPOB CeTdYaT-
KU TJla3a IomagyT B CJYyXOBble LEHTPhI, TO HA OCHOBe YBUJAEHHOI'O TaM
HaYHYT (popMHUPOBATHCA 3BYKOBBIe 00pa3bl. [IpencraBiasere cedbe, Kakasa

ONyTaHUIA B OLIYUIEHUAX MO-
JKeT BO3BHUKHYTBL?
PecHWYHaS Kax mpasuio, axnaausaro-
MbiLLLA pPBlI DAIOT BepHOe mIpeacTaBJie-
HUe 00 OKpYyJKalollleil gJeficTBU-
TEeJIbHOCTU, HO BO3MOXKHBI U
OUIMOKHN BOCHOPUATHUS, HaA3bI-
BaeMble uaaw3uamu. HWNx
OPUYUHBI MOTYT OBITh KakK
BHYTPEHHUMH, TaK W BHeEII-
HUMH, OJHAKO JXHU3HEHHBINI
OIIBIT WM COBMecCTHasi paboTa
BCeX aHAJU3aTOPOB MOMOTAIOT
XpycTanuk YeJIOBEKY MNOJIYUUTH BEPHYIO
CreknosnaHoe KapTuHYy MHDpa.
Teno 3pUTEJbHBIM aHAJU3ATOP.
Boaee 90% wunboOpManuu 06
Puc. 64. CTpoeHMe rnasa OKpYJKalllleM MHDe UeJIOBEK

AATHO
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OPrAHbI 4yBCTB. AHAJIN3ATOPbI

MoJIy4aeT C MOMOINbIO 3PeHUA. 3PUTEJIbHBIA aHAJU3aTOpP BKJIOYAET B
cebs rJia3, 3pUTEJbHBIA HEPB U Te CTPYKTYpPbl I'OJIOBHOTO MO3ra, rjae
CO3JaéTCcsa 3PUTEJbHBIA 00pa3 (KapTUHKAa, KOTOPYIO Mbl BUIUM).

Crpoenue raai3a (puc. 64). OpraH 3peHUA — TIJa3 — COCTOUT U3
rJIa3Horo si0JIOKa M BCIIOMOTraTeJbHOro amnmnaparta. K mocienHeMy OTHO-
CAT BEKU, PECHUIIbI, MbIIIIbI I'NIA3HOTO A0JO0Ka U CJE3HbIE KeJse3bl. Be-
KU — CKJAAKHU KOXXH, BBICTJIAHHBbIE U3HYTPU CJIU3UCTOI OOOJIOUKOII.
Cuésnl, oOpa3ymolnuecsa B CJIE3HBIX JKeJjie3aX, OMBIBAIOT IepeJHUI OTIeJ
rJIa3HOrO A0JIOKA M Yyepe3 HOCOCJIE3HBbIN KaHaJ MPOXOAAT B POTOBYIO IIO-
JIOCTBh. ¥ B3POCJIOTO YeJIOBEKa B CYTKH JOJIKHO BbIpabaThIBAThCA He Me-
Hee 3—5 MJ CJIE3, KOTOpPBIE YBJIAXKHSIOT IIOBEPXHOCTH TIJIA3HOrO sA6JIO-
Ka, OYyulllasg ero oT INBLJIMHOK W yOuUBasa OaKTepUii.

I'nmasdnoe a6J0K0 mMeeT Hiapoo6pas3Hylo (opMy U pacrmoJiaraeTcsa B
rja3dgune. IIpy momomiu rJjia3ogBUraTeJIbHBIX MBbINII, OHO MOYKET MOBO-
pauuBaThCA B rJa3HUIle. ['JladHoe sA0JIOKO uMeeT TpuU oboJsouku. Ha-
py>kHasa obOoJiouka (0eslouHas) cuepeny IJaa3HOro A0JOKa NepexXoJuT B
NIPO3PayHYI0 pozo8uUyy, €€ 3aJHUMN OTAes Haa3blBaeTcs ck.Jepoit. Uepe3s
CpeaHIoI O000JI0OUKY (COCyamMCTyI0) TrJa3Hoe #AOJOKO cHabxxaeTcs
KpOBbIO. Brnepenu B cocyaucToil 000JIOUKe HMeeTCsA OTBEpPCTHE — 3pa-
Y0k, MO3BOJIAIOIINI JyyaM IMonagaTh BHYTPb IJIa3HOro sA6Ji0Ka. Bokpyr
3pauyka 4acTb COCYAHCTOI OOOJIOUYKM OKpalleHa ¥ Ha3bIBaeTCA padyii-
Koli. KineTKu pagy»XKu coJepJ)kaT BCero OOWH NUTMEHT, U, €CJIU ero mMa-
JI0, pagy’KKa OKpalleHa B roJiy0Oi HJIM Cepblii IIBET, a eCJU MHOTO —
B Kapuil WJIW UYEPHBIM. MBIOIIBI 3payka Cy KalOT WM PACIIUDPAIT ero
(or 2 1o 8 MM B JuaMeTpe) B 3aBUCHMOCTH OT SPKOCTHU CBETA, OCBEIalo-
mero rJja3. Me)xay POTOBHUIIEM M PaAy KKOIl DPaCIOJIOXKEHa nepeoHAs
Kamepa 2aa3a, 3al0JIHEHHaA >XUIKOCTHIO.

Ilo3agy pamy kKK pacrnoJjiokeH NPO3pauyHbIil XpycmaJauk — JABOAKO-
BBINNYKJIaA JINH3a, HeoOxoanMasa OJd (QOKYCHUPOBKU JiyUueil cBeTa Ha BHYT-
PeHHeil MOBEPXHOCTU TIJIa3HOTO A0JI0Ka. XPYCTaAJUK CHAOXEH CIleruab-
HBIMHM MBINIIIAMUA, MEHSIINMH ero KpuUBHU3HY. [Ipoiecc maMeHeHUA
KPWBU3HBI XPYCTAJNKA HAB3BIBAIOT arkomodayueii. Mexay pamgy KKoOH U
XPYCTaJUKOM PACIIOJIOXKEHA 3a0HAs kamepa zaa3a. Béubmias dacTh
rJIa3HOTO A6JI0Ka 3aloJIHeHa MPO3PAUHBIM CMEKJL08UOHbLM MEeJIOM.

MexaHun3M padoThI 3PUTEJBHOr0 aHajJaudarTopa. IIpoiiga uepesd xpyc-
TaJIUK U CTEKJOBUIHOE TeJIO, JIYYH CBeTa IIoNaJalT Ha BHYTPEHHIOK
000JIOUKY IJa3HOTr0o A0JIOKa — cemyamky. 3TO MHOT'OCJIOHHOe 006paso-
BaHUe COJEP)XUT 3PUTEJIbHBbIE PelelToOpbl — kKoJa60dku (OKOJO 7 MJIH)
u naaouxu (oxkosio 130 muH). B majioykax COOep)KUTCA 3PUTEJbHBIH
OUTMEHT POJOICHH, OHU O0Jiee UYBCTBUTEJNbHBI, UeM KOJIOOUKHU, U obec-
NeYuBaOT YEPHO-0eJIoe 3peHMe IIPU MIJOXOM ocBelleHMH. KoJsiGouku co-
Jep)KaT 3PUTEJbHBIII NUTMEeHT HOJOICHUH M 00ecredyuBalOT IBETHOE 3pe-
HHe B YCJOBUAX XOPOIled ocBelléHHOCTU. CuuTaeTcsd, UTO €CTh TPU BU-
Ia KO0J0OYeK, BOCIDHUHHMAIOIIUX KDACHBIN, 3€JEHBbII U (HUOJIETOBLIA

T%
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MoHsTne 06 aHanm3aTopax. 3pUTenbHbIN aHanNM3aTop

IIBETa COOTBETCTBEHHO. Bce ocTajibHbIEe OTTEHKHU ONpeAeJISIOTCS KOMOU-
Hallell BO30OY KIEHUS B 3TUX TPEX THUIIaX pelenTtopoB. Ilomg meiicTBu-
€M KBaHTOB CBeTa 3PUTEJIbHbIE IIUI'MEHThl Pa3pylIalOTCs, I'€HEpUpys
3JIEKTPUYECKHE CUTHAJIbl, KOTODbIE IepeJaloTCA OT HajJioyeK W KOJI0O-
YeK K 3puUmeJabHOMY HepEY, W IO ero BOJIOKHAM HMMNYJbChl IOCTYIIAIOT
B MO3r. B mecTe BbIXOJa 3PUTEJILHOIO HEPBA M3 CETYATKU OTCYTCTBY-
IOT ¥ KOJIOOUKHU, W IaJIOUKH. OTO MECTO HA3bIBAETCS CJIENBIM IIITHOM.

BoJbiile Bcero KoJboueK pacmoJiaraeTcs IpAMO HAIIPOTHUB 3pauyKa —
B HCEAMOM NnAmMHe, a B NepudepruuecKUx OTAesJaX CeTYaTKU KOJOOYeK
IOYTH HET, TAM pPacIoJlaraloTcs OJHHU MAJIOUKH.

Briiigs u3 ryia3Horo sA6JI0Ka, 3pUTEJbHBIII HEPB CJeIyeT B BEpPXHUE
Oyrpbl YeTBEPOXOJIMUS CPEIHEro Moara, rge 3puUTeJibHas HHGOPMAILUA
noaBepraeTcss NepBUYHOM ob6paboTKe. IIo akcoHamM HEHPOHOB BEPXHUX
OyrpoB 3puTeJabHasd WHGOPMAIIMA IIOIagaeT B 3PUTEJIbHBIE sapa TaJja-
Myca, a OTTyJa — B 3aThLIOYHBbIE AOJH KOPBI OOJBIINX MOJIYIIAPHI.
HmMmenHO TaM (hopMUDYeETCA TOT 3PUTEJbHBIN 00pa3, KOTOPBIA MBI CYyOh-
€KTHBHO OLIYIlaeM, TO €CTb BUIUM.

Ontuyeckass cucrema rJasa GOpMHUDPYeT Ha ceTdyaTKe He TOJIbKO
YMeHbIIEHHOE, HO U IepeBEpHYyTOoe u3obpakeHue npeamera. OopaboTkKa
CUTHAJIOB B IIEHTPAJIbHOII HEPBHOII CHCTEeMe IIPOHUCXOAUT TaKHUM oOOpa-
30M, YTO IIPEIMETHI BOCIPUHUMAIOTCS B €CTECTBEHHOM IIOJIOKEHUU.

Hapyumienns 3peHusi, X NPUYUHBI U npodpuaakrurka. OTHON U3
rJIaBHBIX IIpoOJieM Jiogeit crapuie 40 jeT ABAseTCA HapyllleHHe 3pe-
Husa. B Poccun 60% HacesleHHMa MMEIOT IIPOOJIEMBI CO 3peHHeM; 0OoJiee
1 maH — cJiaenble u cjaaboBugAimnue. CHUKeHUE 3PEHUA O3HaAyaeT
yTpaTy BO3MOXKHOCTH YHTaTh, IIHCATh, CMOTPETHh TejJeBu30p u Ap. Cpe-
OU OCHOBHBIX PAaCCTPOMCTB 3PEHUS CJEAYEeT OTMETUTh OJU30PYKOCThL U
IaabHO30PKOCTh. [Ipu O6am3opykoctn (puc. 65) riaasHoe sAOGJOKO He-
CKOJIBKO BBITATMBAETCA U HU300parkeHHe OT OTIAAJIEHHBIX OOBLEKTOB He
¢oKycupyeTcss Ha ceTyaTKe, OKa3bI-
Basch Kak Obl mepen Hei. IIpu manab-
HO30pKocTH (cM. puc. 65) KapTuHa
OyIeT MPOTUBOIIOJIOXKHOM, HO B 000UX
clydyasgx H300pa’keHrHe Ha ceTdyaTKe
OyaerT HEYETKHM. BJIn30opyKue Jaoou
MJIOXO BUAAT yOaJIEHHbIE NIPEIMETHI,
XOpOLIO pa3Jjinyasg BCE, UTO PaCHOJIO-
’KeHOo pagoM. [JajibHO30pKHE JIOIU,
HaobO0OpOT, XOPOIIIO BUAAT Ha AJaJIEKUe
PaccTOsIHUSA, HO 4YTeHHe KHUTHU, Je-
BnunsopykocTts [anbHo30pKoCTb JKallleii mepel HUMM, BBI3bIBAET Y
HUX 3aTpygHeHue. B oboux cayuyasax
NONPABUTH IIOJIOXKEHHWEe MOTryT Impa-
BUJIBHO IOJOOpPAHHBIE OUYKMH.

3peHuve Baanb 3peHne B6nun3b

bnu3opykocts n pansHo-
30PKOCTb
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OPIAHbI YYBCTB. AHAJIM3ATOPSI

s TOro 4toObl YeJIOBEK XOPOWIO BHIEJ, Heo0XoAuMoO CGHOKYCHUDPO-
BaThb oba rJiasa Ha o0beKTe. 3a CUET 3TOro GopMHUPYyeTCA 00BLEMHOE 3pe-
HUe, OlleHWBaeTca (hopma IpeaMeTa W PacCTOsSHUE OO Hero.

Ewme omHuM HapyllleHHeM 3peHUus ABJAETCA KocorJga3ue. IIpu koco-
rjas3ud rjasa Kak OyATOo NBITAIOTCA COMTHCH BMECTE HJIM, Hao00poT, pa-
3oiTuchk. Kocorsasmue MOXKeT HUJIU ObITb BPOXKIEHHBLIM, HJIN BO3HUKHYTD
u3-3a TpaBMbl. JleuaT 3TO 3ab0oJieBaHHE CHeIaJbHBIMH YIIPAXHEHUSA-
MU, HOIIIEHHEM OCOObIX OYKOB, HO HWHOTJa IPUXOIUTCA HpuUberatb K
omepaluy.

ITlomyTHeHHNEe XpycCTaJHKa OOBOJBHO YaCTO BCTPEUYAETCHA Y IOXKHJIBIX
Jiogeii u AuabeTHKOB. ITO 3abojeBaHHEe Ha3bIBAeTCA KaTapaKToOM.
HNHorma katapakTa y peb€HKa ObIBaeT BPOXKIEHHOM, Uallle BCETO B TOM
ciaydae, ecad ero Oyayliad MamMma mnepeboJiesia KpaCHyxOil Ha paHHeMHn
cragun 6epeMeHHOCTH. OQHAKO TAaKOM HENPO3PauHbIif XPYCTAJIUK MOYXK-
HO YAAJUTh U 3aMEHUTh €ro CreluaJbHBIMU OYKaMM, BbINOJIHAKIINMU
(QYHKIUIO XpyCTajluKa.

Il rjaa3 odyeHb OINAaCHbI PA3JHUUYHBIE NOBPEXXIEHUS, BbI3bIBAa€Mble
OCTPBIMH NpeAMEeTaMH HUJH XUMHUUYECKHMU U TEMIEPATYPHBIMH OXKora-
mu. [Ipu moBpe)kAeHUAX IJa3 OKa3aTh I'PAMOTHYIO IIOMOIIbL 0e3 ydac-
TUA CHellMaJiUCTa TPYAHO, a IOTOMY CJleAyeT HaJIOXKUTb Ha IJja3 MNOBA3-
Ky UM CPOYHO OJOCTAaBUTh OOJIBHOTO K Bpauy.

Tak kak rjgasa MOryT IOCTPajgaThb OT I[eJIOTO psAga MHMEKIIUH, cJie-
OyeT TIIATEeJbHO CJEAUTh 3a UX I'MT'MEeHOH, a IPU IIOKPACHEHUU IJa3 U
BO3HUKHOBEHUN HEIPUATHBIX OLIYIIEeHUH obOpallaTbCA K Bpauy.

YTO Takoe aHanu3atopbl W Kakue 4actu BXOAAT AHanu-

B WX COCTaB? 3arop. nas.
KakoBO CTpoeHMe 3puTeNnbHOro aHanuiaropa? Cnenoe naTHO.
lOoe pacnonoxeHbl peuentopbl, BOCNPUHWMaOLWMe bnn3opyKocTe.
3puUTenbHY0 MHPopMauwmio? Kakuve ux Buabl pasnu- AdanbHo30pKOCTb.
YalT U KaKoBbl NX YHKUMK? Kocornasue.
Kakune paccTponcTBa 3peHus BaM W3BECTHbl U KaKo- Karapakra.

Bbl WX OCHOBHbIE MPUYUHbBI?

1. Packponte MexaHW3M paboTbl 3pUTENbHOro aHa-
nu3artopa.

2. ChopMynmpynTe OCHOBHble MNpaBWia rUrneHsbl
3peHus.

ITouemy B cyMepKH MbI HE MOXKe€M Pa3JHYUTL OKpac-
Ky npeaMeToB?



§ 46. CNYXOBOW AHAJIM3ATOP

Ciayx IaéT BO3MOXKXHOCTL BOCIPHHU-
MaThb 3BYKOBYI WHMOpMAaIlUIO Ha

1. Kakoe 3HaveHWe Ans 4Yenoseka 3HAUYUTEJbHOM DaCCTOAHUU. A [id
nmeeT cnyx? YeJIOBEKA CJIYX Ba’KeH eIlé U IOTO-
2. KakoBbl OCHOBHbIE HacTv Nnobo- My, 4TO NAET BO3MOXXHOCTb BOCIPH-
ro aHanwsatopa? HUMaTh peuyb, a 3HAUYUT, OOLIATHLCA.

CnayxoBoii aHAJM3aTOpP BKJIIOUaEeT B
cebs OpraH cjayxa, CJIyXOBOH HEpB U
IIeHTPhl MO3ra, aHaJIM3UDPYHOIIUe CIYXOBYI0 MHMOPMAIUIO.

Crpoenue opraHa cayxa. [Iepudepuueckas 4acTb CJIYXOBOI'O aHaJIU-
3aTopa COCTOUT U3 HAPYKHOTO, CpeJHEero u BHyTPeHHero yxa (puc. 66).
HapyxcHnoe yxo yesoBeka NpeACTaBJIeHO YHIIHOW DPaKOBUHOM, HapyX-
HBIM CJYXOBBIM IIPDOXOJOM U OapabaHHON NEepPEenOHKOI.

Ywmnas paxosuna — XpsAlleBoe 00pa3oBaHHE, MOKPHITOE KOXKeMH.
Y uyesioBexka, B OTJIMUME OT MHOTHMX JXUBOTHBIX, VIIHbIe DaKOBUHBI
NpaKTUYeCKHW HENOABMIKHBI. Hapyxuvlit cayxoéoit npoxod — KaHaJ

nauHOM 3—3,5 cM, 3aKaHUMWBAWOINUICA 0apPabAHHOIl NepenoMKoil, OT-
JessIollell Hapy»XHOe yXO OT HOJIOCTH cpegHero yxa. CuyxoBOHd Impo-
X0J, He COBCEM IIPAMO#, OH CJIeTKa U30THYT, er0 CTEHKU BBIJEJSAIOT OCO-
00e JIMIIKOe BelleCTBO — YVINHYI Cepy, KoTopasd He OAaéT NPOHUKHYTh
B CJIYXOBOI IIPOXOJ NbIJIX M MEJKHM HAaCeKOMBLIM. B moJioCTH CpenHe-
ro yxa paCIOJIOXKeHBbl caMble MaJleHbKHEe KOCTH OpraHM3Ma ueJjioBeKa:
MOJLOMOYeK, HAK08AAbHA U cmpemeuko. MOJIOTOUEK «PYKOSATKOM»
cpacraeTcsa ¢ fapabaHHOM IIEPEIIOHKOH, a «TOJIOBKOM» MHOJABUXKXHO MIPH-
COeIVHEH K HaKOBaJibHe, KO-
‘,;E:,:‘g;’ma Ynutka TOpas ApPYroii uYacTbi MOA-
BUJXKHO CoeguWHeHa CO CTpe-
MeuKOM. CTpeMeuyKO IIupO-
KNM OCHOBaHHEM CpallleHO C
MEepernoHKOl 08aJ/lbH020 OKHA,
BeJYILIero BO BHYTPEHHEEe yXO.
ITosiocTh CpemHero yxa uepeas
escmaxuegy mpyby coemguHe-
Ha C HOCOIJIOTKO#. ITO HeoO6-
XOOUMO JAJI BbIDABHUBAHUSA
JaBJIeHUA I10 06e CTOPOHBI Oa-
pabaHHOI IePENOHKH INPU U3-
MeHeHHUAX aTMOC(HepHOro aas-

BapabaHHas JICHUS.
nepenonka BHymperHee yxo HaXOLUT-
Puc. 66. CtpoeHve yxa CA B IIOJIOCTU IIUPaAMHUIBLI BU-
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COYHOM KoCTH. K opraHy ciyxa BO BHYTPEHHEM yXe OTHOCUTCA YJauUm-
Ka — KOCTHBIN CIIUpaJIbHO 3aKpPY4YeHHbIN KaHaJ. B KaHaJle YJIUTKH, 3a-
MOJIHEHHOM OCO0OH XHMIKOCTBIO, HAXOJUTCSI OKOJIO 25 TBIC. 3BYKOBOC-
NIPUHUMAKIIUX KJIETOK, OT KOTODPBIX OTXOAAT BOJIOKHA CJAYX068020 HEPEa.

Mexanu3M padoThI CJIyXOBOro aHajamusaropa. IIpy nocrymnieHuun 3By-
KOBOTO CHr'HaJla CTOJIOMK BO3ayXa, 3allOJHAIOLIUI HaAPYXHBIA CJIYyXO-
BOHM Ipoxoh, KoJebjieTcsa. ITH KoJiebaHUA YyJIaBJIMBAIOTCA OapabaHHOM
NepenoHKONM ¥ yepe3d MOJIOTOUEK, HAKOBAJIbHIO U CTPeMeYyKO IepenaroT-
Cs Ha oOBaJIbHOe OKHO. IIpum mpoxo)xJeHUUW uepe3 CHUCTEMY 3BYKOBBIX
KOCTOUYEK 3BYKOBBIE KOJIeOAHUS YCUJIHBAIOTCA NPUOJIN3UTENbHO B 40—
50 pa3 u mepemarmTCsa Ha KHUAKOCTb, 3aMOJIHSAIOUIYIO IMOJIOCTU BHYTPEH-
Hero yxa. Yepe3 3Ty KUAKOCTb KoOJIeOaHMS BOCIPUHUMAIOTCA pellel-
TOpaMUu, IIPUYEM BBICOKHE 3BYKH BBI3BIBAIOT KoJiefaHUA 0OoJjiee KOPOT-
KHUX BOJIOKOH, a HU3KHe — 06oJiee NJUHHBLIX. B peadyjibrare KoJebaHUIA
BO30Y2KJAIOTCA pelleNTOPHbIe KJETKU U CHUTHAJ II0 BOJOKHaM CJIyXOBO-
ro HepBa nepefaéTcA CHauaJa B AApa HUXKHUX OYIrPOB UETBEPOXOJMUS,
OTTyJa B CJYXOBBbIe fAlpa TajlamMyca M, HaKOHell, B BUCOUHbIe JOJU KO-
PBI OOJIBIIUX IIOJIYIIAPUIL, T'le ¥ HAXOAUTCS BBICHIUM IEHTP CJIYXOBOM
YyBCTBUTEJbHOCTHU.

Hapymienusa ciayxa, uX npuMuyMHbBI U npocdugaxkruka. MHorzma B Ha-
PY>XKHOM CJIYyXOBOM IIPOXOJe CKANJIUBAETCA CJIUIIKOM MHOT'O YUIHOH Ce-
pbl U oOpa3yeTcs IIpoOKa, CHUXKAIoIas OCTPOTYy CJjayxa. ¥YIaJlAaTh Ta-
KYI0 IPOOKY HYKHO OUEeHb OCTOPOXKHO, TAK KaK MOYKHO NOBPEIUTH Oa-
pabaHHYIO IepenoHKy. M3 HOCOrJIOTKM B NOJIOCTh CPEJHEro yxa MOTYT
IPOHUKATh pal3jNyHble BHIbI BO30yAUTeJIei, CIOCOOHBIE BBI3BIBATH BOC-
najeHue cpefHero yxa — OTHUT. IIpu mpaBUJIBHOM U CBOEBPEMEHHOM
Jle4yeHUU OTHUT OBICTPO NPOXOAUT U HEe OTPa’kaeTCs HAa UYBCTBUTEJbLHOC-
Tu cayxa. Takoke K HapyHUIEHUIO CJIyXa MOTYT IIPDUBECTH MeXaHUUYeCKUe

TpaBMbl — YIIUOBI, yAapbl, BO3AEWCTBUSA CBEPXCUJbHBIX 3BYKOBBIX
pas3apa’kuTesei.
KakoBO CTpoeHWe CJlyXxOBOro aHanvsatopa? Cnyxoso#i
Kakne paccTponcTBa Cflyxa Bam M3BECTHbI U aHanusartop.
KOBbl WX OCHOBHbIE MPUYUHbI? Yxo. OTuUT.
1. [okaxuTe, YTO «OpraH Ciyxa» U «CyXOBOW aHa-
NN3aTop» — pa3Hble MOHATUA.

2. ChopmMynmpynTe OCHOBHblE MNpaBWMIa rUrMEHbI

Kakue 0COGEHHOCTH CJIYXOBOTO aHAJMU3aTOPA MO3BOJIS-
IOT 4eJIOBEKY OIpeAesIUTh PACCTOSHHE A0 HCTOYHUKA
3ByKa M HaIllpaBJieHHe Ha Hero?



§ 47. BECTMBYNAPHbLIA AHAJIM3ATOP.
MbIWEYHOE OCA3AHME

BecTnoynApHBIA aHaaM3aTOp BBI-
NoJIHAEeT (QPYHKIMIO DeryJasaiuy Io-

1. Kakve opraHbl MO3BONSIOT XW- JIOKEeHUS TejJa M ero OTJeJbHBIX
BOTHbIM ~ OPWEHTNPOBATbCH B yacTeil B mpoctpaHcTBe. Ero mepu-
NPOCTpaHCTBE 1 rae OHW pacno- depuyeckasa yacThb IIpeJCcTaBJIeHa pe-
NOXeHbI? IenTOpaMM, pACHOJIO’KEHHBIMHU BO

2. Kakmve @yHKLWN BbINOMHAKT Ha- BHYTPEHHEM yXe, a TaKxe 6O0JIbIINM
PY>XHble MOKPOBbI YenoBeka? KOJINYECTBOM DPEIENTOPOB, PAaCIIOJIO-

KEHHBIX B CYXOXXWUJIMUAX MBIIIIIL.
B mpemaBepuu BHYTPEHHEro yxa
PacCHoJIOXKeHbl KDYIJbIA M OBAJbHBIM MEIIOUYKM, KOTOPbIe 3aIlOJIHEHBI
KUJIKOCTBIO. B cTeHKaX MeHIOYKOB HAaXOAUTCA OOJIbIIIOE KOJHUUYECTBO pe-
UenmopHbLX 60J0CK08 KJAemoOK. B IMOJIOCTH MEIIOYKOB PaCHOJIOXEHBI
OTOJIUTBI — KPHCTAJJBI coJieii KaJiblusa. Kpome TOro, B IOJIOCTH BHYT-
PeHHero yxa NpHCYTCTBYIOT TPHU IIOJYKPY KHBIX KaHaJa, PacCIIOJIO)KeHHbIe
BO B3aMMHO NEPHEHAUKYJAPHBLIX IIOCKOCTAX. OHM 3aIlOJIHEHBbI KHUJI-
KOCTBIO, & B CTeHKaX MX paCIIUPeHUH HaXOAATCSA pelnentopsl (puc. 67).
IIpy u3MeHeHUU IIOJIOXKEHUS TOJIOBbI MJIM BCero Tejla B IIPOCTPAaH-
CTBE OTOJIUTHI M KHUJAKOCTb NOJIVKPYXXKHBIX KaHaJIbIIEB IepeMelalTcs,
BO30y KJasa pelnenTopbl. IX OTPOCTKU 00pa3yioT 6ecmubynapHbLil HepE,
o KoTopomMy mHGopMaluad 00 U3MEeHEeHUHU MOJIOKEHUs Tejla B IIPOCTPaH-
CTBe NOIIalaeT B AApa CpeJHero Mo3ra, MO3’)KedoOK, AApa TajaMyca H,
HaKOHell, B TEMEHHYIO 00J1acTh KOpPBI OOJIbUINX IIOJIYHIAPUI.
MbIlIeyHOEe YYBCTBO. YeJIOBeK NPeKpacHO UyBCTBYET, B KAKOM II0JIO-
KeHUW HaXOIATCSA YaCTH ero TeJla, HanpuMep KOHeuHOCTH. [[Jig aToro
B MBIIIIIaX M OCOOEHHO B UX
CYXOXXHUJUAX pacroJaraioTcs
MHOTOYMCJIEHHbIE peIlleNTOPkI,
nepegampllue B MO3I' UHQOP-
Mallil0 O CTeIleHW pacTsxe-
HUSA Ka)XJOM MbIIIIbI, a 3Ha-
YUT, ¥ O TOM, HAaCKOJIBKO 3Ta
MBIIIIIIA COKpalleHa. JTa HH-
dopmManusa mOCTyIaeT B MO3-
KeYOK U TeMeHHYI0 00JiacThb
KOpPbI OOJIBIIUX MOOJyUIapHIi,
YTO IIO3BOJIIET OUYEeHb OBLICTPO
M TOYHO KOHTPOJIMPOBATH MO~
3y BCero TeJia 4eJIOBEKa U IIO-
JIO’KEeHUWe ero OTAeJIbHBIX dYac-
Puc. 67. BecTMbynsapHbIN opraH Teii. MbIllIeyHOEe YyBCTBO II03-

OBanbHbIN Kpyrnbii
MeLloyek MelLLoYek
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BOJISIET UYEeJIOBEKY JOBECTH OO0 aBTOMaTH3Ma CBOM JBUTraTeJIbHbIE HaBbI-
Ku. Hanmpumep, akpobaT BBLIIIOJHSAET IleJible KaCKaabl CJIOXKHEeHIINX ABU-
SKEeHU, COBepIIeHHO He 3aJyMbIBasch 00 MX IOCJIeNOBaTEJIBHOCTU. ITO
BO3MOYKHO TOJIBKO 0OJlarofapss TOYHOM padoTe BeCTUOYJIAPHOIO ammaparta
U XOpPOIII0O TPEHUPOBAHHOMY MBLIIIIEYHOMY YYBCTBY.

OcsA3aHMe — 3TO KOMILJIEKC OINYINEeHWH, BO3HUKAWIIWA IPU pas-
IpaKeHNN HEeCKOJbKHUX BHIOB pPEIENTOPOB KOXKU, pearupymolilux Ha
XO0JIOZ, TEeNJo, AJaBJIeHUe, IPUKOCHOBeHHe U T. A. MH(GopMamus or Bcex
3TUX PeIeNITOPOB cobupaeTcss B COUHHON MO3T U IO MPOBOAAIIUM MY-
TAM 0OeJIoro BelllecTBa NHOCTYyIaeT B siipa TaJlamMyca, a OTTyAa B BbIC-
IINH IOEeHTP TaAKTWJbHOII 4YYyBCTBUTEJIBHOCTH — O00JacTb 3agHEN IeHT-
PaJbHOM H3BUJIMHBI KOPbI OOJIBINHNX IOJIYIIAPUHA.

Mopckasa 6oJge3nb. OueHb MHOTMX JiloAed yKauuBaeT. Bo Bpems
KauyKM JXKHUIKOCTb B MOJIYKPY KHbIX KaHaJaX IIOCTOSHHO IlepeMelllaeT-
Ccs U BO30YJKJaeT pellenTOphbl, a MO3TOBbIe IIEHTPhl PearupyloT Ha 3TO
HEeNpUATHBIMU olnylneHuaMu. IlobeauTs ykKauymBaHHE MOXKHO JHOO
TPEHUPOBKOI, JIUOO cliellnaJbHbIMHU JieKapcTBaMu. K co)kaeHuio, He-
KOTOPBIX JIOAEH yKauyuBaeT HECMOTPA Ha MHOTOJIETHIOIO MOPCKYIO
npakKTHUKy. M3BecTHO, UTO BeJHUKHUM AHIJIUNWCKHIT amMupan HeuabcoHn
OUYeHb pearupoBajl Ha HeOOJbIIIKNEe BOJIHEHHUS MOPSA W HAa MOCTHKE ero
¢ylarMaHCKOT0O KOpabJisi psAoM C HUM Bcerjga HaxogWJIOCh Begpo Ha
cJlydail DPBOTBI.

KakoBO CTpoeHMe BeCTWOYNSPHOro aHanu3atopa? “ Bectuby- o

[oe pacnonoeHbl peLenTopbl, BOCNPUHUMAIOLLME NSPHBIN
WHPOPMALMIO O NOSTIOXEHUN Tella B NPOCTPaHCTBe? aHanusartop.
KakoBO 3HayeHWe MbIlWEeYHOro 4YyBCTBa ANS Noaen MbiweyHoe
pa3Hbix npodeccmin? 4yBCTBO.
Kakve Bnabl peLenTopoB KOXW Bam W3BECTHbI? OcsizaHue.

1. OxapakTepusyinte 0COBEHHOCTN CTPOEHUA OpraHa
PaBHOBECUS N YHKLUWM €r0 OCHOBHbIX YacTew.

2. PackpounTe MexaHw3Mm paboTbl BeCcTMbynsapHoro
aHanusaropa.

ITouemy mnepen BBLIIOJIHEHHUEM CJIOJKHOTO JEHCTBUA uye-
JIOBEKY Ba’XHO MBICJIEHHO IIPEeJCTaBUTh ero BO BCeX Je-
TaJAX U B HYXXHOI IIOCJIeZ0BAaTEJIbHOCTHU?



BKYCOBOW U OBOHATENIbHbIN
AHAJIM3ATOPDI. BOJIb

OCHOBHBIM OpPraHOM BKYyCa SBJISETCS

AA3BIK, OJHAKO BKYCOBBIE PEIleNITODLI

Kakoe 3HayeHue ANS XUBOTHbIX NMEIOTCA TaK)Xe B CJU3UCTOIl 000-

MMeloT BKYC 1 0boHaHMe? JOUKEe DPOTOBOH MOJIOCTH U IJIOTKH.

CkonJjeHUsT BKYCOBBIX PeIelTOPOB

HaXOOATCA BO BKYCOBbLX NOYKAX,

PACIIOJIO’KEHHBIX B 3MHTEJHAJBHBIX BBIPOCTaX — BKYCOBBIX COCOYKAaX.

OHU pearupyroT TOJLKO Ha PACTBOPEHHBIE B BOJE BEILIECTBA, II0O3TOMY
cyxas nOullla Ka)keTcsd OJIA 4esioBeKa 0e3BKYCHOI.

BkycoBoit anaaunsaTop. HesioBeK pasJjiMyaeT uyeThIpe BHUIAa BKYCOBBIX
OLYILIEHUI: COJIEHOE, KHCJI0oe, TOPbKOe, cjJaAkoe. boJblie Bcero peren-
TOPOB, BOCIPUUMUUBBIX K KHUCJIOMY U COJIEHOMY, PACIOJIOXKEHO IO 0o-
KaM fA3bIKaM, K CJaJKOMY — Ha KOHUHKe SI3blKa, a K TOPbKOMY — Ha
KOpHEe s3bIKa, XOTsA HeO0OJbIIIOEe YKCJIO0 PeleNTOPOB JIIOOro M3 3TUX
pas3apakuresieili pa3dpocaHO MO CJM3UCTON BCEl NMOBEPXHOCTH A3bIKA
(puc. 68). Haumbousbnias 4yBCTBUTEJIBHOCTb Yy BKYCOBBIX DEIENTOPOB
HaOJIofaeTcsa MPU TeMmmepatype B moJioctu pra 29 °C.

OT penentopoB MHGPOPMAIIUA O BKYCOBBIX Da3apaKUTEJNIIX IO HEPB-
HBIM BOJIOKHAM IIOCTyIIaeT B CPegHUM MO3r, sAApa TajaMyca Y, HaKO-
Hell, BO BHYTPEHHIOIO 00J1aCTh BUCOYHBIX JOJIEH KOPBI OOJBIIUX IOJIY-
mrapuii, rje paclIoJIOKEeHbl BBICIIIME IeHTPhl BKYCOBOI'O aHaJKM3aTopa.
BkycoBbie oinyineHusi (OpMHPYIOTCS paHbIle Bcex Apyrux. [laske Ho-
BOPOXKIEHHBIA MJIaJeHel] CIIocO0eH pa3obpaThCsi, B KAKOU OYThIJIKe Ha-
XOAUTCA MaTEPUHCKOE MOJIOKO, a B KaKOM — coJiéHas BoJa.

OOGOHATENBbHBIN aHAJN3ATOP OOecrIeuynBaeT OOOHSHME — BOCIPUSATHE
pa3anuHbIX 3amaxoB. OOOHATEJbHBIE PEIENTOPhI PACIIOJIOXKEHBI B CJIU-

31UCTOI1 000JIOUKe BEepXHei YacTH HOCO-
BOIf moJioctu. UTOOBI 3amax ObLI IOYY-
BCTBOBaH, YaCTHIIbI BelllecTBa (MOJIEKY-
JIbl) OOJIXKHBI IIOIIACTh B NOJIOCThH HOCA
U cBA3aThcA C penentopom. Ilyte B
MO3r maJsa wuHGopManmMH O 3amaxax
OUYeHb KOpPOTKUM. UMnyabchbl OT 0O0OHSA-
TeJIbHOTO 3MUTEJUs MNOCTYyHaloT NPSAMO
Ha BHYTPEHHIOIO ITIOBEPXHOCTh BHUCOY-
HBIX [OJIel, I'ge B OOOHSTEJbHOII 30HEe
u popmMupyercsa oulyllleHUe 3amnaxa.
ITlo mepkaM Mupa »XUBOTHBIX Yy ue-
JJOBEKa HeBaXHoe O0OHAHUE, HO MBI
CIIOCOOHBI pa3jituyaTh He MeHee 4 TBIC.
Pnc. 68. BkycoBble 30Hbl A3bIKa Pa3IUYHBIX 3alaxo0B, a IO CAMBLIM IIO-
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caeguuM cBegeHuaM — 10 10 Teic. Ceifuac BBIZEJAIOT IIIECTh OCHOB-
HBIX 3alaxO0B, U3 KOTOPBIX CKJIAABIBAIOTCS BCEe OCTAJbHBIE: IIBETOUHBIH,
(OPYKTOBBII, 3JIOBOHHBII, NPAHBIA, CMOJHUCTHIM, 3anmax rapu.

Boap — 3TO HenpUATHBIE OILYLIEHUS, KOTOPble YKa3bIBAIOT Ha IIO-
BpeXKJEeHHe OpraHu3Ma HJIN yrpo3y [IJiA Hero BCJIeACTBUE TPaBMBbI HJIU
00J1e3HN. APHCTOTEJIb CUHUTAJ, UTO y 4YeJIOBeKa €CTh IISATh BUIOB OIIY-
HIeHUA: 3peHue, CJyX, 3alax, BKyC, OCsi3aHHe, a BOT 0OJIb OH B 3TOT
COMCOK HE BKJIOUNJ W HA3BaJ «CTPACThIO AYIIW». BoJIb BOCIpUHUMA-
eTcA pPa3BeTBJEHHBIMU OKOHYAHUAMHU OCOOBIX HepBOB. TaKWxXx OKOHUAa-
HUII B KOXKe yesIoBeKa He MeHee MHJIJIMOHA. Kpome Toro, 3anpenesibHO
CUJIbHOE BO3JeHCTBUE Ha JIO0OM peIenTop: 3PUTEJbHBIH, CJIYXOBOH,
TAKTUJIbHBIM U T. . — IPUBOLUT K TOMY, UTO B IOJIOBHOM MoO3re ¢op-
MuUpyeTcsa 06oJieBoe oulylneHue. Bpicmiuii 60JIeBOii IIeHTD HAXOQUTCA B
TajamMyce, ¥ UMeHHO TaM (GOPMUDPYETCS OILYyIleHHe OOJIH.

B nHacrosiiee BpeMsi B apceHaJlle Bpaudeil MMeIOTCA OYeHb XOpPOIIIHe,
OJIATEJIbHO JeHcTByoniue o6e360JUBaOIME JIeKapCcTBa — aHaJblreTU-
KHu. MecTHbIe aHAJbMeTUKH BBOISAT TyOa, rae BO3HUKAaeT 00JIb, HAIIPU-
Mep B ob6JacTh yzajasemoro 3yba. Takue JiekapcTBa OJIOKMDYIOT IpoOBe-
JeHue KUMIyJbCOB IO OOJIEBBIM NYyTAM B MO3r, HO OEMCTBYIOT OHU He
o4eHb JoJjro. Insa obiiero o6e360JMBaHUA NIPUXOLUTCA NMOTPYy2KaTh ye-
JOBeKa B 0Oecco3HaTeJIbHOE COCTOSSHHE NPU IMOMOIIM OCOObIX BEIIEeCTB.
CaMbIMH JIYUINMMU OJIOKATOpPaMU OOJIEBBIX ONIYIIEHUH ABJIAIOTCA Be-
1ecTBa, cxongHble ¢ MopduHOM. Ho K coskasleHHMIO, UX HCIIOJIb30OBaHUeE
He MOYKeT ObITh HIMPDOKHMM, TaK KaK BCe OHU NPUBOAAT K BO3HUKHOBe-
HUI0 HAaPKOTHUUYECKON 3aBHCUMOCTH.

Y10 0bLero y BKYCOBOro v 0BOHATENBHOMO S3bIK.
aHanM3aTopos? Bkycosow
Kakune BKYCOBbIE OLLYLLEHUA PA3NMYaeT YenoBek 1 rae aHannsarop.
PaCronoXeHbl PELENTOPbI, BOCMPUHUMAIOLLNE UX? Bkycosbie

OT Yero 3aBUCKT oLyLeHWe 3anaxa?

Y1o Takoe DOOMb M KaKoe 3HayeHuve AN 4YesoBeKa

nMeeT eé oulyuieHme? aHanusartop.
MoYemMy Henb3s ONMTeNbHOE BPEMs MPUMEHSATb npe- Bonb.
napatbl, 6nokupyowme Honesble OLLYLWEHWS?

Packponte MexaHW3Mbl paboTbl BKYCOBOro U OOOHS-

TefIbHOrO aHanM3aTopoB.

B xaxkoMm ciayuae ueJIOBEeK He CMOXKeT IOYyBCTBOBATH
BKyca muiu?
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Ha uesoBeka NOCTOAHHO OEHCTBYeT HeIPEPBLIBHBINI NOTOK HMHGOpMA-
UMY O Ipolieccax, IIPOUCXOAAIIUX BHYTPU U BHe ero opraHusma.
Kaxxaviil e€ Bua moctyiaer B LEeHTPAJbHYIO HEPBHYIO CUCTEMY YeJo-
BeKa 4Yepe3 COOTBETCTBYIOIIUI aHaAJMU3aTOp, OOeCleuynBaIOIIUNA eé
BOCHPUATHE Yepe3d CIelNaJu3UpPOBaHHBIE OpPraHbl YYBCTB, JOCTaBKY
0 HEePBHBIM NIyTAM B OIpeJeJEHHBIM yYaCTOK MO3ra, a TaKiKe aHa-
JU3 3TOM HMHGOpPMAIlMM U CcO3JaHHUe OllylleHUsa. Pa3inuyamT 3pU-
TeJIbHBINA, CJIYXOBOI, BKYCOBOIf, OOOHATEJNbHbIN, BeCTHUOYJIAPHBIA U
TaKTHUJIbHBIA aHAJIU3aTOPHI.

Opranbl 4yyBCTB OOeclneuy”BalOT IpeoOpa3oBaHuMe HWHGOPMAIMOH-
HbIX CHUTHAJIOB, MOCTYHNAIOIIUX OT cHelu(UUECKOTO Da3ApaXKUTelid,
B (popMy, HOCTYNHYIO OJisi BOCIPUATHUSA COOTBETCTBYIOIIUM DeIleITo-
poMm.

Bosp — 3TO HempuATHBIE OLIYIIeHHWSA, KOTOpble yKa3bIBAIOT Ha
NOoBpeXXJeHue opraHu3dMa WUJIU yrpo3y AJsA Hero BCJIeJCTBHE TPaBMbI
uau 6ose3Hu. OHa BOCOPUHUMAETCA Pa3BeTBIEHHBIMU OKOHUYAHUAMU
0COOBIX HEpBOB. 3alpenesbHO CUJbHOE BO3IeiCcTBHE Ha JIO00H pe-
LIenTop NPUBOAUT K (OPMUPOBAHUIO 0OJIEBOTO OINyIeHUs. BrlcHiui
00JIeBOI IIEHTP HAXOAUTCA B TaJjlamyce, rae U (pOpMUPYeETCs oLlylile-
Hue Oosiu. CoBpeMeHHble 00€300JIMBAIOIMEe NpenapaThl MOTLyT 0JI0-
KNDPOBaTh NIPOBeJeHNE UMITYJILCOB IO GOJIEBBIM NYTAM B MO3T, HO UX
HWCIIOJIb30BaHUE HE MOYKET ObITh IIOCTOSHHBIM.



Mo3r fBnseTca UeHTPOM MNCUXU-
4eCcKoW [eaTenbHOCTWU, KoTopas
obecneymBaeT 4enoseky BbIOOP
NpPaBMNbHOrO BapuaHTa nosepne-
HWA B COOTBETCTBUWN C YCNIOBUAMMU
oKpy>atowen cpefbl.
Mcnxmdeckmne Npouecchl BKOYa-
0T B Ceba 3mounn, BoCnpuUATHe,
NamsaTb, CO3HaHWe, MbINeHne n
ABNAIOTCA MNPOABNEHUAMU BbIC-
Wewn HepBHOW OeATenbHOCTU.

Bbl Y3HAETE

— 0 BbiClWeN HepBHOW feaTenbHocTv (BHI)
YenoBeka;

— 06 uccnenoBaHuAx B obnactn BHA;

~ 0 6e3ycnoBHbIX U YCNOBHbIX pedrekcax u
X BUONOrnMYeCcKOM 3HaYeHUU;

~ O No3HaBateNlbHOM AeATeNlbHOCTU MO3ra;
— O CO3HaHMM YeNoBeka;

— 006 0COBEHHOCTAX NCUXUKWU HenoBeka;

— 0 ponu oBy4eHUs 1 BOCNUTAHWUSA B pa3Bu-
TAN NCUXUKU U NOBEAEHUW 4eNoBeKa;

— 0 CHe n HoApCTBOBaHUY;

— O CaHUTApHO-TUTUEHUYECKUX HOpPMax U
npasunax 340poBOro obpasa Xu3Hu;

— O BpeAHbIX W NONe3HbIX NpuBbIYKax, 06 mx
BNUAHUW HA 340POBbLE.

Bbl HAYHUTECD

— BbIfBNATL 0CODEHHOCTV HabnaaTenbHoOC-
TM N BHUMAHUA, NOMMYECKOM U MexaHudec-
KOW NamsATu;

— XapakTepu3oBaTb KOHCEpPBATU3M Mbiwine-
HUS.
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Beicuieii HEpBHOUW eATEJbHOCTBHIO
(BH/l) Ha3bIBAIOT CJIOXKHBIN U B3au-
MOCBA3aHHBII HAaOOD HEPBHBLIX IIPO-

2. KakoBbl OCHOBHble IIeCcCcoB, JIeXKalllUX B OCHOBe IIOBeJe-
BbICWUMX  OTAENoB Hua 4yeyioBeka. OHa obecrmeuuBaeT
Mo3ra? BBIOOD NMPaABUJILHOT'O BapHaHTa IOBe-

OeHUA U3 HEeCKOJIbKUX BO3MOXKHBIX

U [OAaéT BO3MOXXXHOCTb UYEJIOBEKY
OBICTPO M YyCIENIHO NpucIocabJuBaThBCA K INOCTOAHHO HN3MEHHAIO-
IIUMCS YCJIOBUAM CYIIeCTBOBAHUA. JTOT TEPMUH OBbLJI BBEIEH B HAYKY
axkagemukoM HBanom IlerpoBumuem IlaBiaoBwsiMm (1849—1936), cuuras-
IIMM €ero pPaBHO3HAUYHBLIM IOHATHIO «IICUXUUYECKas AeATEeJIbHOCTb».
B ocHoBe BH/JI JexkaT CJIO’KHBIE 3JIEKTPUYECKHE U XUMUUYECKHE ITPO-
1IecChbl, IIPOUCXOAIIINE B KJIeTKaX ToJIOBHOro moara. Iloaydas uHGOpP-
MaIlUi0 4yepe3 OpraHbl UyBCTB, MO3I ofecleynBaeT B3aMMOJEHCTBUE Op-
raHu3Ma C OKpYIKalolllell cpelfoil U NoAgAepKUBaeT IIOCTOAHCTBO BHYT-
peHHeii cpeabl B OpraHuU3Me.

Pa6ory mo3ra m3ydarT TaKHe HAaYKH, KaK ICUXOJIOTHUA U (PU3UO0JIO-
rua BHII. Ux o6beguHseT M pAL OOILIUX METOAOB UCCIeNOBaHUA, HO
BMECTe C TEM OHHU HM3y4alOT pa3Hble CTOPOHBI HEPBHBLIX IIpolleccoB. Du-
suoJgorugs BHJI wucciaeayer MexXxaHU3Mbl [OesTEJIbHOCTH LEHTPAJbHOM
HEePBHOII CHUCTEMBbI, OTAEJbHbIX €€ CTPYKTYP M HEeHPOHOB, CBA3U MEXIY
CTPYKTYpaMH U UX BJIUSHHE IPYTI HA APyra, OOYCJIOBJIHUBAIOIIEE CJIOXK-
Hble B3aMMOOTHOIIIEHUS 4YeJIOBeKa C OKpyJkalolleir cpenoii. Ilcuxosorusa

u3yyaeT pe3yJbTaThl pabOTHI I€eHTPaJbHOK
HEePBHOII CUCTeMbl, BhIpa’keHHble B BHUAe obpa-
30B, HuAel, NMpeacTaBJIEeHUA U OPYTUX NCUXU-
YyeCKUX IpoABJeHUui. Tpyabl NCHUXOJOrOB U
¢usuosoroe BH]I Bcerma TecHO IepemnJeTa-
Jauch. B mocienHue gecATUJIETHA BO3HUKJIA HO-
Bas HayKa — NCuxo@us3uonozus, OCHOBHOII 3a-
Jadeld KOTODOM fABJSETCA HU3ydeHUe (PU3UO0JIO-
TMYEeCKHUX OCHOB IICUXUUYECKOH AesATeJIbHOCTH.

Pa6oTsI BRIJalOUIUXCHA YUYEHBIX IT0 MCCJIETO-
Bauuio BH/I. MbICJIbL O TOM, UTO IICUXMUYecKas
IesATeJbHOCTh OCYILEeCTBJISAETCA IIPU YyYaCTUU
HEPBHOM CHUCTEeMbl, BBICKA3bIBaJU YUEHBbIE eIle
IO Hauieii apbl, HO KaKUM 00pa3oM 3TO NPO-
UCXOOUT, JOJITOE BPEMSA OCTaBaJIOCh HESICHBIM,
Haxxe ceiiuac HeJIb3d CKa3aTh, YTO MEXaHU3-
MBI paboThl MO3ra pPacKpbITHI.
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YueHue o pedIeKTOPHOM NPUHIIUNE AeSATEJIbHOCTU OpPraHu3Ma ObLIO
paspa6orano UBanom Muxamnjgosuuem CeueHoBbIM. I'JIaBHBII TPYJ €ro
KU3HU — KHUra «PedJieKkchl roJJoOBHOTO Mo3ra» — ObLI u3gaH B 1863 r.
B aToif KHUre yUYEHBIH OOKAa3aJj, u4To pedJekc — 3TO yHHUBepcaJibHad
¢dopma B3aMMOJEHCTBUS OpPraHMU3Ma CO Cpeloi, TO eCThb pedJIeKTOPHBIHN
XapakKTep HMMeEIOT He TOJIbKO HeNpOM3BOJIbHBIE, HO U NPOU3BOJIbHBIE,
co3HaTeJbHbIe ABU)KeHUA. OHM HAUMHAIOTCA C pPa3gpa’kKeHus KaKUX-JIu-
00 OpraHOB YYBCTB WU IIPOJOJI)KAIOTCA B MO3Te B BUJE ONpEAEJEHHBIX
HEPBHBIX ABJEHUI, NPUBOAAILINX K 3al0yCKYy IOBeJeHUECKUX pPeaKIIUui.
CeueHOBBIM OBbLT CAeJIaH BBIBOJ, YTO MO3T — 3TO 00J1aCTb HeIIPephIB-
HOII CMeHBbI BO30Y)XAEeHUS U TOPMOXKeHus. [[Ba aTuUX mpoilecca IIoc-
TOAHHO B3aUMOJEHCTBYIOT APYTr C APYTOM, UTO NIPUBOAUT KaK K yCHJe-
HUIO, TaK U K ocJjabJjieHuio (3agepskke) pedekcoB. HepBHasa cucrema
He NPOCTO ITACCUBHO pearupyeT Ha BHEIIHHE Da3APa’XKUTeJid, HO MOXKET
U YCUJUBATh OEHCTBME OTHUX CTHMYJIOB M 3aTOPMaXKMBaTb IeiCTBUE
OPYTHUX, IIO3TOMY OPTaHU3M pearupyerT Ha OJHU pa3aparKUTEJU U He
pearupyet Ha apyrue. OH TakKe oOpaTHJ BHUMaHUE HaA CYILIECTBOBA-
HUE 8PONOEHHbLX pedleKc08, KOTODbIE NOCTAIOTCA JIOJAM OT IPEAKOB,
U npuobpeméHHbLX, KOTODbIe BO3HUKAKIT B TeUEHUE KHU3HU, SBJIAACH
pe3ysgbTaToM o0yueHus. IIpegnososxeHusa u BbiBoAbl M. M. CeueHoBa
olepekaJiu CBOE BpeMs.

JKCcIepuMeHTaJbHOe JOKa3aTeJIbCTBO mpaBujbHocTu uneit 1. M. Ce-
yeHoBa ObL10 mojsyueHo M. II. IlaBioBwiM. Bce pediekcnl, BO3HMKAIO-
e B OpraHu3Me, OH NOApAa3Jesuj Ha 0e3yCJOBHbIe U yCJOBHBIE.

CpaBHUTeJIbHAA XapaKTEPUCTUKA YCJIOBHBIX M 0€3yCJOBHBIX pediek-
COB IIpeAcTaBJieHAa B Tabiuie 7.

Tabauma

CpaBHeHHMe (e3yCIIOBHBIX M YCJOBHBIX pedieKkcoB

BeaycaoBHbIe YcaoBHBIE
Bpoxkaénnble, nepenarpTcsa 1o Hacjaenact- | [Ipuobperarorcas OpraHMu3MOM
By M3 IIOKOJIEHUs B IIOKOJI€EHHE TedyeHHUe >KUIHU
CBOHCTBEHHBI OOJILIIMHCTBY OcOOeit WNuauBuayaabHbBl, TO €CTb
IaHHOTO BHJA BEHHBI OTJEeJbHBIM 0CO0AM
HNmeloT mocTtosinHble pedJIEKTODHBIE PedaekTopuble ayru
IyrH cA IpU COBIaJeHUHU OIlpenesé

YCJIOBUH
ITocTosAHHBI, IPAKTHYECKU He HemnocTosaHHHI,
3aTyXalT B TeUyeHHe >KM3HU 3aTyxalT B TeyeHUe >KU3HH




Boiclas HepsHas [esTensHoCTb. Pegnekcei

IIpodoaxcerue

BesycioBubIie VcioBHBIE

NPOUCXOAUT B OTBeT Ha | BoipabarbiBaloTca Ha OCHOBe 0e3-
aleKBaTHble BHEIUHHE U BHYTPEHHHE | YCIOBHBLIX pedJeKcoB
pa3apa’KuTeau

MoryT ocylecTBaAThCA 3a CuéT HepB- OCyLIeCcTBJAITCS, KaK IIPaBHUJIO,
HBIX IIEHTPOB, PACIOJIOXKEHHBIX B CIMH- IIPU YyYaCTUU KOPbI OOJbIIUX
HOM MO3Te M IMOAKOPKOBBLIX CTPYKTYpax MOJIylIapuil Mo3ra

K 6e3ycioBHBIM pedJekcaM OTHOCATCHA: Kallejb NPU NONaJaHUU
UHODPOJHBIX TeJl B AbIXaTeJIbHble NIYTH, BbIJeJeHUEe CJIIOHbI NPU BUIE
ONHUIY, OTAEPrUBaHNE PYKU NPH 00JIEBOM pa3gpaXeHUuUu W T. 1.

Hass o6pasdoBaHUs YCJOBHOro pedJeKca HeoO0XOAUMO COUeTaHHE BO
BpeMeHHU [IBYX pa3fpa’kuTeJieii: yCJIOBHOTrO M 0e3yCJIOBHOI'O, BHI3BIBAIO-
II1ero onpeeJIEeHHbIA 0e3yCJOBHBIN pedJeKc. YCJIOBHBIA pa3apaKuUTejb
(BCOBIIIKA CBeTa, 3BYK U T. II.) JOJI’KEH HECKOJIbKO Oomepe)kaTh BO Bpe-
MeHHU 0e3ycJIoOBHOe mnoakpemnieHue. OOBIYHO YCJIOBHBINA pedJieKc BbIpa-
0aThIBaeTCs NOCJIe HECKOJbKUX COUYETAaHUWH YCJIOBHOIO U 0e3yCJIOBHOTO
pasgpaxutesen.

Ilorenenue uyenoBexka. BriOOp TOIf WJIM HHOK (OpPMBI NMOBeJEeHUA U
JKUBOTHBIX, M UeJIOBEKa OINpelesAeTCA >XU3HEHHLIMU IOTPEeOHOCTSIMU.
Ecin HecKoOJIBKO 4acoB IPOBECTH BO ABOpe, urpad B (pyTOOJ, TO BHOJ-
He 3aKOHOMEDHO BO3HUKHET NMOTPEeOHOCTH B IHUINE, a €CJU IPUIIEeMUTh
naJjiell IBepbl0, BO3HMKHET CHJIbHAA IIOTPEeOHOCTL M30aBUTHLCSA OT OOJIH.
ITloTpebHOCTH IHPUBOAAT B COCTOsSHHE BO30OYXXKIEHUA Te HJIH UHBIe
CTPYKTYDbl MO3Ta, U BO3HUKAeT TaK Ha3blBaeMas MOTHMBALMA — JKeJla-
HUEe COBEPUINTb KaKHe-TO AEeHCTBUSA, KOTOPble MO3BOJIAT YIOBJIETBOPUTH
noTpebHOCTb. B mepBOM mpuMepe 3TU AeHCTBUA CBEAYTCSA K TOMY, YTO-
OblI cHeJslaTh OyTEPOPOJ U ChbeCcTh ero, yIOBJETBOPUB INOTPEOHOCTh B IU-
ue. Bo BTopoM mpuMepe IIOBeJeHUYECKHII aKT OyJeT 3aKJuaTbCA B
TOM, 4YTOOBI, OBICTPO NPUOTKPBIB ABEPb, BBHITAILUTH ITaJIel] U3 IEeJU U
OIIYyCTUTL €ro B XOJIOAHYIO Boay. Takum oOpa3oMm, MOTHUBAIIUHU OEJAIOT
IOBeleHNe yeJIOBeKa lleJieHallpaBJIEHHBIM, U AeHCTBYIOT OHU HJIM HaA OC-
HOBE HAaCJIeJCTBEHHBIX IOBEJEeHUYEeCKHX MporpamMm (0e3yCJIOBHBIX ped-
JIEKCOB), MJIM Ha OCHOBE HAKOIIJIEHHOIO paHee >XW3HEHHOT'O OIbITa (BbI-
paboTaHHBIX 3a BpeMs YKHU3HHU YCJOBHBIX pedeKCOB).

KoneuHo, yejloBEK He MOJKeT OJHOBDEMEHHO [EeMCTBOBAaTh Ha OCHOBE
HeCKOJbKMX MoTuBaluii. IlompoOyiiTe-Ka, mpulUIeMUB MaJiell, cHeJjaTh
OyTepOpOA M CBHECTh ero. BpAx M y Bac 3TO MOJYYUTCA. ITO OOBACHSA-
eTCs TEeM, UTO B KaKAbIi MOMEHT "KH3HUM Ha IIEPBOM ILJIaHE CTOUT Ka-
KaA-TO OJHA caMas BaKHasf, caMasl CpOYHasd MOTHUBAIlUs, KOTOPYIO U He-
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00X0OMMO YAOBJIETBOPUTh, a IIOTOM VXKe

nepeKJlo4YaThCsd Ha 4YTO-TO Apyroe. Beaukuii

PYCCKUIM (U3UOJIOT KHA3b AJekcei Anekce-

eBHY Y XTOMCKHH CO3JaJI YUeHHe O JOMUHAHTE.

OH cuuTaJj, UYTO NPU YCUJEHUU KaKOH-TO IIO-

TPeOHOCTU B MO3Te BO3HUKAET BPEMEHHBIII ouar

BO30yKOeHusa. CTPYKTYpbl MO3ra, BXOAALINE B

3TOT OyYar, COTJIJaCOBAHHO paboTalOT IJisi TOTO,

4YTOOBI OBICTPO YAOBJIETBOPUTH I'IABHYIO HA 3TOT

MOMEHT mnoTpebHOoCTh. A. A. YXTOMCKHUNA Ha-

3BaJl TAKOM OyYar, COCTOSAIIUI U3 HECKOJbKUX

COrJIaCOBAHHO paboTalLINX HEPBHBIX IEHTPOB,

AoMUHaAHTONH. MHBIMU cJio0BaMH, JOMMUHAHTA —

3TO pe(dJieKC, IOCHOACTBYIOLIUI B JAHHBINI MO-

MeHT BpeMeHHU. [JoMHHAHTa CHOCOOHaA TOPMO- A. A. YXTOMCKUMA
3UTh PA3BUTHE APYTUX OUaroB BO30OYKIAEeHUS, U (1875—-1942)
CYILIECTBYET OHAa A0 TeX MOpP, IIOKa CYLIeCTBYeT

MOTPEOHOCTh, €€ mopoauBiIas. JJoMHHaHTa obecmeuynBaeT AKTHUBHOE W3-
OupareJibHOe NOBeJeHHe, OHa He II03BOJIIET UEeJIOBEKY OTBJIEKAThCS Ha
BTOPOCTEIIEHHbIE CTHUMYJIbl, He HMeEIOIHe OTHOIIEeHUsS K BBIIIOJHEHUIO
rJIaBHOHM B JaHHBIA MOMEHT 3aJauu. Hanmpumep, ecjau YeJOBEK YBJIEUEH
KaKNM-TO BaXHbIM AJA ceOs AejIoM, OH BPeMEHHO IIepecTaéT BUAETh U
CJIBIIIATh IIPOUCXOJAsAIlee BOKPYI HeEro, Kaxk T'OBOPAT, YXOAUT B ceOs.
Korpa ke ’KM3HeHHas 3ajJadya pelieHa, JOMUHAaHTa yracaeT, HO OpPraHbI
U CHUCTeMbl O0'beJUHAIOTCSA B HOBYIO (DYHKIIMOHAJBHYIO CHUCTEMY IJA pe-
HIeHUs1 HOBOM BO3HUKAIIIEH IMOTPEeOHOCTH.

YTO Takoe BbICWAA HepBHas AEATeNbHOCTb? YTO Bbicuas

NexunT B eé ocHoBe? HepBHas

Kakve Hayku maydaloT paboty mo3sra? Yto mx obbe- AeATenbHOCTb
AVHseT? (BHA).

YTo Takoe He3ycnoBHbie N YCNOBHbIE pednekce? Ka- be3ycnoBHble n
KOBbI WX MexaHW3Mbl U Bronorudeckoe 3HavyeHue? ycnoBHble

Y10 obycnoenmBaeT BbIGOP TOW WMAM UHOU OPMbI pegnekcsl.
nosefeHns? Morusayus.
Y10 NOHMMaIOT Nof YHKUMOHANbHOW CuCTemMon? HomuHaHTa.

MNpuBeaute nNpuMepsl.

K kakomy Tuny pedJeKcoB cJjeAyeT OTHECTU COCaTeJIb-
Hble JBU)KEHUsS HOBOPOXKJIEHHOIO peOEéHKa, BO3HUKAIO-
e B MOMEHT, KOrja ero BIIepBble NMPUKJIAABIBAIOT K
rpyau? KakoB mMexaHHM3M 3TOT0 TUIA pedJeKcoB?



ITamaTh — 3TO CJOXKHBIN NCUXO(U-
3MOJIOTUYECKHUH IIpollecCc, CBA3aH-
HBIII C IpuoOpeTeHUEeM UYeJOBEKOM

mMmeetr BO3MOXHOCTb HakKanin- HHAUBHUAYAJIBbHOTIO XHU3HEHHOTI'0o
BaTb N MCNONb30BaTb nHAMBWMAY- ombIiTa. B ero ocHoBe Je)xaT Mexa-
anbHbIN XN3HEHHbIW ONbIT? HHN3MBbl 3allIOMMHAHHUA, XPaHEHUuA H

uaBJieueHusa wuHPopmanuu. OT mna-

MATH 3aBUCAT CIOCOOHOCTU ueJIOBe-
Ka K oOyuyeHHIo. McrmoJsib3ysa IaMATb, UYeJOBEK MOXKeT MHOTOKPaTHO
U3BJIeKaTh MOJYYEeHHYI0 HH(POpMAaIlNI0 B 00JIaCTh CO3HAHUSA, TO €CTh
BCIIOMHWHATh HAaKOIJIEHHbIe CBeJeHUdA, U IPUMEHATh €€ 10 Ha3HAUeHUIo.
Taxkum o6Gpasom, Gjarogaps naMsATH B Ipollecce OOy4YyeHHUS y YeJIOBEKa
¢opMUpYIOTCA 3HAHUSA, YMEHUS U HaBBIKU, HEOOXOAUMBbIE OJA YKHU3HU
B M3MEHAIOUINXCA YCJOBUAX OKPYIKalolleil cpeabl. [TaMATh 1 oOyUeHUEe
ONPUCYLUIXM MHOTHUM JXKHBBIM OpPraHM3MaM, HO HaAMOOJBIIEro DPa3BUTUSA
OHHU JOCTUTJIN y YeJsIOBeKa.

Ilo pnuTenbHOCTHM XpaHeHUA MHGOPMAIlMM IIaMATb YCJIOBHO HOJpas-
IeJSAI0T Ha KPAaTKOBPEMEHHYIO U JOJIrOBpeMeHHYI0. Kpamkospemennasn
namame OJUTCA BCEro0 HECKOJbKO CEKYH]J UM II03BOJISET YIep)KUBaAThb
OKOJIO CeMU IIpel'bABJEHHBIX 3JIEMEHTOB MH(poOpManuu. Bel 1 camu, Ha-
BEepHOe, ofpalljlajii BHUMaHUe Ha TO, UTO 3alIOMHUTL Ha HECKOJbKO MU-
HYT CeMH3Ha4yHBIN Tesle()OHHbIH HOMEpP MOXKeT IIOUYTH JI00I UYesoBeK,
a BOT JIecATU3HAUHBI — COBCeM HeMHorue. Marus ceMu 3JIEMEHTOB,
KOTOpbIe MOXKET eJUHOBDPEMEHHO OXBATUTh HaIl MO3Tl, HalllJa OTpaJke-
HUe BO MHOJKECTBe CKa30K M NOTOBOPOK, MPUYEM Yy cCaMbIX Da3HBIX Ha-
poxoB. BcnmoMHUTe: ceMepo OOHOIO He »KAYT, CEMb pa3 OTMEpPb, CEMb
THOMOB, CeMb OoraTnipeii, ceMb NATHHI[ HA HeleJie, CEMb HEBECT OJdA
ceMHu OpaTbeB M T. O.

B ocHOBe KpaTKOBpPEeMEHHOH IIaMATHU JEKUT ABUXKEHUEe HEePBHBIX UM-
OyJbCOB II0 HeMpOHaM roJIoBHOro moara. OHa oueHb YyBCTBUTEJIbHA K
BHEUIHUM BO3AeMCTBUAM pa3JUUYHBIMU pasapakurejasaMu. Hanpuwmep,
ecJii B MOMEHT 3allOMUHaHUA HH(pOpPMAIUM YeJIOBeKa OTBJIeUb, Iiepe-
KJIDUUTL €ro BHUMAaHUEe Ha pellleHUe APYrod YMCTBEHHOH 3aaadu, TO
uH(pOpPMAN U, COAepIKallascsd B 3TOT MOMEHT B e€r0o KPaTKOBPEMEeHHOM
naMATH, IIOJHOCTBIO CTHDAaeTcsd.

Jlonizoepemennasa namsamb COXpaHseT NOJYYEHHYIO WHGOPMAIHUIO B
TeyeHUEe BCEH JKU3HHU UeJIOBeKa. BCE, UTO COAep>KUTCA B KpPaTKOBpe-
MeHHOIT nmamATH cBbliie 30 ¢, mpeo6pa3dyeTcsi B CUCTEMY [JOJITOBPEMEH-
HOM nmamMaTu. OCOOEHHO XOPOIIIO 3alIOMHHAKTCA COOBITUS, KOTOPLIE BHI-
3bIBAIOT Y YeJIOBEKAa CHJIbHBbIE IIOJIOXKUTEJIbHBbIE WJIHM OTPUIlATeJIbHbIE
aMOI U (BOCTOPT, YAOBOJLCTBUE, CTPaX, HEHABUCTb U T. II.).
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Buasr mamaru. BeigensioT HECKOJIbKO BUIOB maMATU. Ilo mpeo6.a-
JAHWIO B IpoIlleccax 3allOMHUHAHUS KaKOro-Ju0o aHaJjJu3aTopa pasJuya-
IOT 3PUTEJIbHYIO, CJIYXOBYIO, OOOHATEJbHYIO, BKYCOBYIO HNaMsATb U Ap.
Hanpumep, dguzameavnas namsams 3aBUCUT OT PadoOThl aHAJIN3aTOPOB,
pelenTopaMy KOTODBIX SABJISIOTCA HEPBHbIEe OKOHYAHUS B MBIIIIAX CKe-
JeTHOH MyckKyJaTtypbl. OHa 3agelcTByeTcs B Ipolecce (hOPMUPOBAHUSA
y uUeJIOBEKa ABUraTeJIbHbIX YMEHUI M HaBBIKOB, CBA3AHHBIX C 3alIOMU-
HaHUEM IIOCJIeOBATEJbHOCTH [OBU)KEHUII NpPU DPa3JUYHBIX BUAAX [Aes-
TeJIbHOCTH: paboTe, cmopTe, IMUChbMe, peuyu. Beab, HAYUYUBINUCh €3OUTh
Ha JABYXKOJIECHOM BeJIOCHIIeJle B JeTCTBe, Mbl 6e3 TPyJa COXPaHAEM 3TOT
HaBBIK Ha BCIO KM3Hb. CKa3aHHOE OTHOCUTCA W K YMEHHUIO IIJIaBaThb.

OOBIYHO YeJIOBEK 3allOMUHAeT He TOJbKO pa3Jpa’kuTesid, KOTOphbIe
JefCTBYIOT Ha Hero, HO U Te OLYIIeHUs, 00pa3bl U 3MOIUU, KOTODLIE
oHU BBI3BIBAIOT. OOpa3Has namsamb — 3TO 3allOMUHaHUE U COXpaHe-
HUEe B IIaMATU Pa3JIMYHBIX 00pPa30B: CJYXOBBIX, 3PUTEJbHBIX, OOOHS-
TeabHbIX. OOpa3Has MaMATh JOJI)KHA OBITH OCOOEHHO XOPOIIO Pa3BUTA
y Joaei TBOPYECKHUX mOpodeccuii: My3bIKAHTOB, XYAOXHHUKOB, II0O3TOB,
nucarteJseil, apTHUCTOB.

IMOYUOHANLHAA NAMAMb — 3TO COXPAaHEHHEe B IIaMSATHU Te€X YYBCTB,
KOTOpbIe KOrJa-TO BbI3BaJla KaKaf-TO JKM3HeHHas curyauus. Hampu-
Mep, NIpH yKyce cobaKu BO3HUKAIOT 00Jb U cTpax. IIpum aTom B Mo3re
U JKeJle3aX BHYTPEHHEH CeKpPeIUU BbIpabAThIBAETCA PAI BeIecTB, KO-
TOpble HEOOXOAUMBI AJisi peaKuu Ha ctpecc. [lo mpouiecTBUU HECKOJIb-
KHX JIET UeJIOBEK, KOTOPOro KOrjJa-To YKycuJja cobaka, IpH BHUIE 3TO-
ro >XUBOTHOTO BHOBb BCIIOMHHAET W IIEPE)KUBAET Te€ JKe OLIyIIeHUSd.
IIpu aToM cHOBa MOT'YT BhIpabaThIBATHCA M BBIOPACHIBATHCS B KPOBBL Te€
JKe DeryJIiTOpHbIe BellleCTBa, UYTO U IPHU peaJIbHOM YKYyce.

BrigensamoT U HeKOTOpble Apyrue BUAbBI NMaMATH. Ba)XHO IIOHUMATD,
YTO BCE€ OHU TECHO CBA3aHBI MeXXAy coboii. JIyulle Bcero 3almoMHUHaeT-
CcA TO, YTO 3acCTaBJIIeT BKJIOUATbCA Cpa3y HECKOJIbKO MeXaHU3MOB
3allOMUHAHUSA, TO €CThb TO, YTO HOBO, MHTEPECHO, BBLI3bIBAET CHUJIbHBIE
3MOIINU.

PaccrpoiictBa mamaru. CyllecTByeT IeJIbIi P pacCTPOMCTB MO3ra,
COIIPOBOYKIAIOIUXCSA IIOpPa’KeHWeM IIaMsATU. AMHe3NA — IOJIHAs HJIU
yacTUYHAA yTpara NMaMATHU NOJ BJIUAHUEM YpPe3BbIYAaNHHOT0 (hU3UUECKO-
ro WM XUMHYECKOro BO3JeicTBUA Ha Mo3r. JacTto oHa BO3HUKAeT B
cJlyyae 3HAUUTEJbHBIX HEPBHBIX NOTPSCEHUN U IepeKUBaHUIM.

Hepenko BcTpeuyarmTcs BPOKIEHHBIE UJIM NPUOOPETEHHBIE PAacCCTPOIi-
ctBa nmamaATu. OHU BBIpa’KalOTCA JUOO B ocjabjeHUU NaMATH, JUOO,
HaoOOpPOT, B VHUKAJIbHOI CIIOCOOHOCTH 3alIOMUHATBL OOJIBILIOH OOBEM
uHPOPMAIIUM HA NPOJOJIXKUTEJbHBII CPOK.

He meHee pacmpocTpaHeHbl MOpPakKeHUSA NaMATU, BbI3bIBA€MbIE IIOC-
TOSAHHBIM YyIIOTPeOJIEHMEM aJIKOT0Jid, KOTOpOe NMPUBOAUT K MAacCOBOM
rufbesix HeMPOHOB. B pe3yJsbTaTe NbIOIIUI YeJOBEK TepAeT CIOCOOHOCTh



Mamsats n o0byyHeHve

K 3alIOMHHAHUIO HOBBIX COOBITHII, a CTapble BOCIIOMMHAHUSA NIpeBpallia-
I0OTCS B Nogobue peasibHOCTH. IIpn aTOM OH He OTJIHMYaeT CBOU BOCIIO-
MUHaAHUA OT AEHCTBUTEJBbHOCTH, & €ero MO3r He MOXKeT IIPaBUJIBHO pe-
arupoBaTh Ha IIPOUCXOAAINee BOKPYr. JTO pPacCTPOMCTBO NaMATU Ha-
3BaJI cuHOpomom Kopcakoea B 4eCcTh PYCCKOr0O IICHUXHATPA, KOTOPBIHK
BIIEDBbIE €ro omnucal.

Cnoco6b1 yayumieHnss naMatu. CyIIecTBYIOT clelllaJibHble NIPUEMBI,
CIIOCOOCTBYIOLIME YJIYUIIEeHUIO NaMATU. ECcJau CHUXKeHue CIOCOOHOCTH K
3aIIOMUHaHUIO He CBA3aHO C IIPOr'PeCcCHPYIOLIUM 3abojieBaHUEM, a BbI3-
BaHO YyCTaJIOCTbIO, INEepEeHANPSAKEeHUEM HJIHN CTPEeCCOM, TO MOXKHO BOC-
N0Jb30BaThCSA KOMIJIEKCAMM BUTAMHHOB, IIOMOTalIlUX CHAbGXXaTh MO3T
BCEM HeEOOXOAMMBLIM [IJIsI HOpMaJibHOH paborhl. He MeHee aKTyaJIbHBIM
B 3TOM CJIy4ae SABJSAETCA U NPUEM (IO DPellelITy Bpaua) JeKapcTB, yJIyU-
HIalOIIUNX KPOBOCHaOKeHHe Moara. OgHAKO Bcerjga HaJo HNOMHHTb, UTO
3JIOynoTpeOsATh JeKapcTBaMU He CcTOUT. Ecau Mo3ry BCE BpeMs IIOMO-
ratb paborath, TO B CjJyuae NpeKpallleHUs IpuEMa NpenapaToB CIOCO0-
HOCTh K OOYYEeHHIO Ha HEKOTOpOe BPeMs MOYKeT CHU3UThCAH.

OueHKa 00b€Ma KPaTKOBPEMEHHOM MaMATH ¢ IMOMOIIBIO TECTa.
1. B Teuenue 1 MUH BHUMAaTEJbHO NMPOYUTANHTE MTPEAJIOKEH-
HBIII BaM Habop u3 25 CJIOB, 3aTEM OTJIOXKHTE ero.
2. B TeueHwme 5 MUH 3amUIINTE BCE CJIOBA, KOTODPbIe BaM yJa-
JIOCh 3aIOMHUTH. IlocjieoBaTe/IbHOCT, HE MMeeT 3HAUYeHU .
3. IloacuuTraiiTe YMCJIO IIPAaBUJIbHO HANHCAHHBIX CJIOB U OIleHU-
Te KakJgoe M3 HUX B 1 OaJ.
4. IIo cymMme 0aJlJIOB oIpenesinTe, K KaKOM KaTeropuu OTHOCHUT-
cA o0BbEM Bauleii maMATH:
e 6 CIOB M MeHbIle — O0BEM HMaMATH KpaliHe HU3KHII, BaM He-
00X0ONMO 3aHUMATLCA PEryJISPHBIMH YNIPAKHEHUAMH IO TPEeHU-
POBKe IIaMsATH;

e 7—12 ci10B — 00BEM IAMATH UYYTh HUXKE CPeIHEro, BO3MOXK-
HO, Bbl HEe yMeeTe COCPEeIOTOYHBATBLCH;
e 13—17 ci0B — 00BEM HmaMATH XOPOIIUIL;

e 18—21 ci10BO — 00bEM KPAaTKOBPEMEHHON IMaMsATH OTJIMUYHBIM,
BBl MOJKeTe 3aCTaBUTh Ce0s COCPEJOTOUYUTHLCS, CJIeJIOBaTeJbHO,
obJlagaeTe HOCTATOYHOM BOJIEIf;

e cBhbIIIe 22 CJOB — Balla NaMATh (peHOMeHaJbHa!
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dopMHUpOBaHNE MAMATHOrO cjeaa — 3HrpaMmmsl. B ¢hopmupoBanuu
dHIpaMMbl NMPUHUMAIOT ydYacTHe HEeHPOHBI CTBOJIA MO3ra, JIMMOUUec-
KOM CHCTeMbl, BHCOYHBIX U JIOOHBIX JOJei OOJIbIIUX OJIyHIapuii.
KoHcosuganus BKJIIOUAET B Ce0s IeJIBIE KOMIIJIEKC OMOXMMUUYECKUX
MpOIleCCOB, 3aTparuBas IJIABHbIe MOJIEKYJIbI, XPaHAIINe TIeHeTHdyec-
Kyl WHGOpMAaIUIO, TO €CTh Je30KCUPHUOOHYKJIEMHOBYIO KHCJOTY
(OHK), a Takike mpoliecCchl, CBA3aHHbLIE C CHUHTe30M OEJIKOB B MOS3re.
YuéHble mMOKas3ajiu, UTO MaMSATHBINA cJjel He obpa3yeTcs, TO eCTh 3a-
MIOMHUHAHUE He IIPOUCXOAUT, €CJHU IIpeJBapUTeJIbHO BBECTH B opra-
HU3M BellleCTBa, Hapyalomue cuHte3d [THK u G6esnkos. CorsiacHO COB-
PE€MEeHHBIM IMpPeACTABJIEHUSAM CUHTAETCd, YTO B MO3re HeJIb3s BbBIJe-
JUTh KaKy-Ju00 OTAEeJbHYIO CTPYKTYPY, B KOTOPOH XpDaHUTCHA
3HIrpaMMa. BUOAUMO, MaMATHBIN CJIel COXPAHAETCA COBMECTHO KJIETKa-
MU BCero rojoBHoro moara. CopmMupoBaBuUIasiCA 3HIpaMMa KaKoro-
aub0 COOBITUA OYEeHb YCTOWYMBA U MOXKET COXPAHATHCA B TedeHUe
BCeil 4eJIOBeUECKOH >KU3HHU, HO H3BJIeUEHHE 3HI'PaMMbI, TO €CTb BOC-
NOMHUHaHHUE 00 3TOM COOBITHHU, 3a4YaCTYI0 MOYKET OBITh CONPSXKEHO C
00JIBUINMHU TPYIOHOCTAMH. OKCIIEPUMEHTHI IIOKA3bIBAIOT, UTO BOCIOMHU-
HaHWUA, KOTOPbhIe YeJIOBEK He MOJXKeT BBI3BaTh y Cebs IIPOM3BOJIBHO,
BO3HHMKAIOT C OOJIBIIION YETKOCTbIO M MAacCCO [eraJieil mpu cJjabom
3JIEKTPUYECKOM pa3AparKeHWU HEeKOTODBIX OTIeJsIOB JIOOHOH M BHCOU-
HOH JoJieil KOphbl OOJbHINX moJyinapuii. MHBIMH CjI0BaAaMU, B HaUIeM
MO3re COXPAHAKTCA IIPAaKTUYEeCKH BCe COOBITUA HAUIeil "KU3HU, TOJIb-
KO H3BJIeUb HY)KHble BOCIIOMUHAHUA U3 XPaAHUJUILA OUYeHb YacCTO ObI-
BaeT TPYAHO WJIX Ja’ke HEBO3MOXKHO. sKaJjib, UTO IIOKa MBI HE MOXKEM
NPOM3BOJILHO BCIOMHHATh BCE, UYTO KOrJga-To BUJEJNU, UYUTAJU,
4yyBCTBOBaJU. HoO CKopee Bcero, 3a0BIBUMBOCTU — 3alUT-
Hble MEeXaHW3Mbl, IPeJOoXPaHAIOIINe Halll MO3T OT IIePerpy3KH.

Y10 Takoe oby4yeHme? Kakoe 3HayeHWe OHO MnamsiTe.
UMeeT AN Yenoseka? O6yuyeHne.
YTo Takoe namaTb? Kakue e€ Tunbl U BUAObI Bbl 3Ha- AMHe3us.

eTe U YeM OHW OTAMYAITCA APYr OT Apyra?
Kakune paccTponcTBa nNamMsTi BaM W3BECTHbI?
OxapakTepusymTe OCHOBHble NpPWEMBbI (cnocobbl)

Kaxkue



§ 51. BPOXXAEHHOE U NPUOBPETEHHOE

NOBEAEHME
M KuBOTHBIE, U YeJIOBEK 00JaJaloT
BPOXKJEHHBIMH NporpaMMaMu IIOBe-
1. Yro Takoe nosepneHue? IeHUsA, TO eCTh OHHM DPOXKJIAITCA C
2. YeM ycroBHble pednekcs HEKOTOPBIMH 3HAHUAMH 00 OKpYyIKa-
4aloTcs OT He3ycnoBHbIX I0LIEeM Mupe " npaBuJIaMU
nekcos? noBegeHusa B HEéM. Takue mporpam-

MBI CTPOATCSA Ha OCHOBE >XKU3HEHHO-

ro OIbITAa HAUIMX AAJEKUX NPEeJKOB.
AT OporpaMMBbl, Ilepefampluecsi HaM C IeHeTHYeCKMM MaTepHuaJioM,
JOJI>KHBI IOMOYb YJOBJIETBOPAThL CaMble I'JIaBHble >KU3HEHHbIe NOTpPed-
HOCTHU U CIIOCOOCTBOBATH BBI)KMBAHUIO BUJA.

Tak, HOBOPOXKAEHHBIN MJIaJleHell PedJIEKTOPHO 3ajJep)KUBaeT AbIXa-
HUe IIPDU IIOTPY’KEeHUU B BOAY. ITOT pedJeKc HeoOXOqUM AJIA TOrO, UYTO-
OBl He 3aJOXHYTHCA BO BPEMSA POJOB, HO Uepe3 HECKOJIBKO MeCsAIlleB
PKWU3HU OH yracaet. [[pyroi, 6oJiee cJI0KHON (GOPMOI BPOXKAEHHOIO IO~
BeJIeHUA SBJISIOTCA MHCTUHKTBI. HHCTHHKT NpeAcTaBJIsgeT COOOM Lenou-
KU IOCJeJOBaTeJIbHO CMEHSAIIIUX APYr Apyra 0e3yCJOBHBIX pedUiek-
COB, MO3BOJIAKINNX OOecrmeynBaTh BaKHeHIINe >XU3HEHHble NOTPeOHOC-
TH: INIUTAHUe, padMHOXeHue W 1ap. Hampumep, y ITUI BPOXIEHHO
NPUCYTCTBYIOT UHCTUHKTBI, IO3BOJIAIOIINE UM B COOTBETCTBYIOILlEE Bpe-
MA roja HayiTu cebe mapy, IIOCTPOUTH I'HE3J0, OTJOXXHUTh AlIla, BLICU-
eTh NTEHIIOB, BLIKOPDMHUTbh UX U OOYUHUTH IleJioMy Habopy HeoOXoau-
MBbIX UM HABBIKOB.

Y MHOrumx °"KHBOTHBIX CYIIeCTByeT 3alleyaTJeHue (UMNPpUHMUHZ)—
CBOMCTBO TOJIBKO YTO NOSABUBHINXCA Ha CBET ocobeil 3TOro BHAA 3amo-
MHHATh CBOUX pOAUTEJEH, OTJNUYHUTEeJ/IbHble NPU3HAKU 00BbeKTOB. Ha-
NpUMep, BbBIIYIUBIINECA YTATA, I'yCATa, LBINJIATA CUUTAIOT CBOeH Ma-
MOH TO ABHMJ)KYIleecsd CYIIEeCTBO, KOTOPOe YBUIASAT IIEPBBIM, U CTapaTeJsb-
HO cJjeayioT 3a HuUM. Ilepuoabl MMIIPDUHTHHra eCTh U y 4deJjioBeKa. Ec-
JY B 3TOT Nepuoja peOEHOK BOCHUTHLIBAJICA, HAIIpUMeD, BOJIKAMU, TO OH
HUKOTJZA HE CMOJKeT CTaTh IIOJHOIIEHHBIM YJEHOM YeJIOBeUYeCKOIro 00-
LIeCTBa, HE OBJAJEET Peubl0, MUCbMOM M XOTS Obl YACTHYHO COXPAHUT
NOBaJKU BOJIKA Ha BCIO YKU3Hb.

IIporpamMmmbl npuoOpeTéHHOro moBeaeHuda. HawmboJiee mpocThie IIpo-
rpaMMbl IIPDHOOPETEHHOIO NOBEJEHUS CTPOATCA Ha OCHOBE YCJIOBHBIX
pedJIeKCOB: JKHMBOTHOE O0yyaeTcs cIacaTbCAd OT BpParoB, HAXOAUTH Te
MecTa, rjae 0OJblIe ITUIIH, YKPbIBAThCA OT Hemoroabl. Ho Hesnb3s Bcé
NIPHUOOPETEHHOE B TeUeHHe >KU3HU INOBeJeHHe CBOAUTL K BBLIPAOOTKE ycC-
JOBHBIX DpedJiekcoB. Beab yMHasA cobaka nDpeKpacHO IIOHMMAaeT, YTO He
HY)KHO IIONaJaTh HOJ KOJIéCa aBTOMAIIMHBI WM MOTOIHUKJIA, XOTSA HU
pasy ellé B TaKyI0 ONACHYIO CUTYAaIlUI0 He MoNajajia U yCJOBHBINA ped-
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JIeKC BbIpaboTaThCcsa He MOT. [la u JI000i Bjajesiell COOAKM UJIM KOUIIKU
OPUBEJET BaM MHOKECTBO IIPUMEPOB TOTO, UTO €ro JIroOuMell IIpeKpac-
HO coobpakaer. elCTBUTEJBbHO, HCCJIEAOBATEJU AOKa3ajd, UTO MHOTHE
"KUBOTHBIE 00JIAJAIOT 3JIEMEHTAaMH PacCYAOYHOM AeATeJbHOCTH. JIeoHup
BukTopoBuu KpYHUIMHCKUNA U €ro COTPYAHUKU OUeHb MHOTO cAeJaJid IJIs
TOTO, YTOOBI CPABHUTh «CMEKAaJIKy» Pa3JIMYHbIX BHUJOB >KUBOTHBIX, U IO~
KasaJM, HaopuMep, 4TO BOPOHBI 00JIaJAIOT PACCyAOYHOI AesATebHOCThLIO
B He MeHbIIel CTeleHH, ueM cobaku. Ho caMbIMH pa3yMHBIMU >KHBOT-
HBIMU SBJISIIOTCS HEKOTOpPbIe BHUJBLI 00e3bSH U AeJb(UHOB.

Jleonun BuktopoBnu Kpymmnckuin (1911—1984) — unen-koppec-
nmougeHT AH CCCP, smaypear JIeHMHCKOI mpemMuu, mnpodeccop MI'Y
uMm. M.B. JlomonocoBa. OH ocTaBMJ GOraTroe HaydyHOe HacJieaue B pas-
JUYHBIX O6JacTAX OUOJOTMH, B TOM UHCJE B (PU3UOJIOTHH BBICHIENH
HEpPBHON [AesTeJbHOCTH U JTOJIOTUH HayKe O
KUBOTHBIX.

PesyabraTe! ucciaenoBanuii JI B. KpyImInHCKOro Hamiau npaxkTuyec-
Koe IpUMeHeHUWe, HAIpUMED, IIPU CO3JAHUU IKCIpPEecc-MeTona OTOopa
U IPECCHUPOBKHU CJYXKeOHBIX CO0AK AJA MUHHO-Pa3bICKHOI, IIPOTHUBO-
TAaHKOBOIl W CAHUTApPHOH cJy»kKO0 BO BpeMsa Beuaukoir OredyecTBeHHOH
BOMHBI.

IleHTpaIbHOE MECTO B €ro TBOPUECTBe 3aHUMAaeT yueHHe 00 3JeMeH-
TapHOI pPacCyAOYHON AesATeJbHOCTH >KHUBOTHBIX.

Kakune BMAbl BPOXOEHHbLIX NPOrpaMm
P porp UNHCTUHKT.,

noseneHns Bbl 3HaeTe? 3
41O Takoe 3anevaTtyieHne, YN UMNPUHTUHI? anevarienue.

YTOo ABNAETCA OCHOBOW (HOPMWPOBAHWUS NPOrpamMm
nprobpeTéHHOro nosefeHus?

Ncnonb3ys OONONHUTENbHYIO NuTepaTypy, noaro-
TOBbTE AOKMaAbl O MPOABAEHUAX PACCyAo4YHOW fes-
TENbHOCTN Y >XWBOTHbIX.

Kakoe 6uoJjiornueckoe 3HaueHue uMeeT (h)opMUpOBaHUE
HacJieICTBEHHbIX U NPUOOPETEHHLIX ITPOrpaMM HOBene-
Hua?



§ 52. COH U BOAPCTBOBAHME

OCHOBHBIE KOHTAKThl C BHEUIHUM
MHPDOM UYeJIOBEK OCYILUeCTBJIAET B

1. YT0 Takoe 3neKTpo3Huedanorpa- 00IPCTBYIOLIIEM COCTOAHUHU, KOTOPOE
pua? XapaKTepu3yercsa OOCTaTOYHO BBICO-
2. KakoBbl ONTUMarbHble yCnosna KUM YDOBHEM 3JIEKTPUYIECKOM aK-

COCTOAHME MO3Ta U BCEro opraHu3Ma
B IIeJIOM, XapaKTepuaylolieeca pac-
cjabJyieHrneM MBI, cjgaboil peaKIllMeil Ha BHEIIHNEe pa3gpa’KUTeju.

I Toro 4To6bl BO3HUKJIO COCTOSIHHE CHA, B MO3re BbIpabaThIBaeT-
cA pAn ocoObIx BewlecTB. OJHUM U3 TAKUX BeIeCTB, HEOOXOAUMBIX IJIs
3acplIaHUusA, ABJISETCA CEepPpOMOHUH, BbIpabaThIiBaeMblii HeHpOHaAMU
LIeHTPaJIbHOM YaCTH cpefHero Mmoara. ECJIu B XoJle 9KCIIEPUMEHTa y KU-
BOTHBIX pa3pyluaJju 3Ty obJiacThb M03ra, TO OHU JHIIAJHUCh BO3MOXKHOC-
Tu cnaTh. [la U y JIoAel mocJje TAMXKEJbIX 3JJeKTPOTpPaBM H3pelKa HUC-
ye3aeT IIOTPEOHOCTh BO CHeE.

Con m ero ¢gassl. [Ipu perucrpanuu 3JeKTPUYECKUX CUTHAJIOB MO3-
ra MOXXHO 3aMeTUTb, UTO INepuoJ CHa HeoAHopoZeH (puc. 69). OH pas-
OMBaeTCs Ha HECKOJIbKO IHUKJIOB, IIOBTOPAKIIUXCA NPUOJIU3UTEIBLHO
kaxkasle 90 muryT. Bo Bpemsa NoJiHOro LMKJAa IepuoJ MeAJIeHHBIX U
HU3KOAMILIUTYOHBIX 3JIeKTPUUYECKUX KoJIeOaHUIl Ha ajgeKTpoaHIeda-
JlorpaMMe CMEeHsIeTCsA IIePUOJOM, KOorlJa OTMeYarTcs ObICTphble BOJIHBI.
B 3T0 Bpemsa HabJ0marTCsa ObICTPhIE OIBU)KEHUSA IJjasd, COKpallleHUs MU-
MHYECKOM MYCKYJIaTypbl, IBUXKEHUS mHaJjblieB. B aTy a3y dejioBeK BU-

OUT CHOBUAEHHUSA. B TeueHUWe HO-
Yy 0OBIYHO ObIBaeT 4—6 ITOJHBIX
IIUKJIOB.

3nauenue cHa. Ha Bompoc,
3a4yeM HYXXeH COH, OJHO3HAUYHOI'O
oTBeTa He cyuiectByeT. [lo-Buau-
MOMY, BO BpeMsA CHa ITPOUCXOIUT
BOCCTaHOBJIEHHE MeMOpaH HeHpo-
HOB, KOTOpble OBIJINM IIOBpPEX-
IeHbl BO BpeMs WHTEeHCUBHOU ne-
ATEJbHOCTU B COCTOSHUU 0OOAp-
crBoBaHusa. Kpome Toro, BO
BpeMs CHa ITPOUCXOIUT BhIPAOOT-

SMOQHGKTDMHSCKHH aKTMBHOCTb MO3ra Ka ¥ JOCTaBKa K MeECTy HX HC-
%nepuop,u 6bICTPOro cHa MOJb30BAHUA MHOTHUX XHUMHUYEC-

KHUX DPEeryJsaTOpPOB [AeATeJIbHOCTU
Puc. 69. ®a3bl cHa Moa3ra.
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CHoBugennsa. Ha Bompoc, 3aueM HaM HY)XHBI CHOBUIEHHUS, TaKxKe
noka Het orBetra. Ilo omgHOII Teopuu, BO BpeMs CHOBUIEHUII IPOUCXO-
OUT MepecopTUPOBKa MHMOPMAaIlMU, NOJYYEeHHOH B mepuoj 00JpCcTBOBA-
HUfA, U pellaeTCcsA BOIIPOC, UTO NOMHHUTbh, a YTO 3a0bITb. A BOT IICUXO-
Jgor 3. Dpei NPeIooKUJ, UYTO B CHAX BBIPAXKAIOTCA Te HUIAEH U IIO-
Oy)KIeHUus, KOTOPble BO BpeMs 00JPCTBOBAHUA CKPBLITHI B IMOJCO3HAHUU
yeJIOBEKa.

PaccrpoiictBa cHa. HauGoJjiee yuacTo BCTpedalUIMCA PACCTPOMCTBOM
CHa siBasAeTcsa 6eccoHHMUA. IIpuuém oOGbIYHO OECCOHHHUIIA — BTOPUUYHASA
npob6JsieMa, X YCTPAHATbL HaAo npuumHy. Hampumep, mepecrtaTth HOUTh
Kode 3a HEeCKOJIbKO 4acoB A0 cHa. OueHb YacTO IIOXKUJIbIe JIIOOU, Ka-
Jyloiuecsi Ha OeCCOHHHIIY, Ha CaMOM [JeJle CIIIT COBepIIeHHO OOoCTa-
TOYHO, TaK KaK JII0OAT moapeMaTh dac-Apyroil OHEM, a C BO3pacTOM
NOTPEOHOCTL B CHE BCE BPeMS CHUHIKAeTCH.

B Mupe XMBOTHBLIX BBISBJIEHA CJIEAVIOIIAA 3aKOHOMEPHOCTh: 4eM
MeHbIIIe JXMBOTHOE, TeM O0OJIbIlle OHO CIIUT. 3eMJIePOMKH, MBLILIH,
KOIIKM CHAT OOJBIIYIO YACTb CBOEH *KM3HU, a BOT CJOHBI, YKUPAPBI,
KpPYIIHbIe aHTHJIOIBI CIIAT coBceM HeMmMHoro. TemM He MeHee cmaTh
OOJI)KHBI Bce. JIMIlIeHMe CHa IPUBOJAUT K CMEPTH ropasao ObICTpee,
yeM JgunieHne numy. CKOJIBKO »Ke IOJKeH chaTh deyioBek? C omHOM
CTODPOHBI, A0 4 JieT OOJBINMHCTBO AeTeil cnuT mo 12 yacoB, a B3pocC-
JIOMY YeJIOBEKY B CpeJHEeM HeOoOXOAMMO CIIaTh HOYbID 8 YacoB, XOTH
eCThb JIIOAU, KOTOpPbIM MaJio u 10 yacoB. C Opyroil CTOpPOHBI, UMIIEpa-
Top Hamoseon crnas He 6oJjiee 2—3 uyacoB B CYTKH.

Yem xapakTepusyeTtcs cocTosiHue BoapcTBOBa- CoH.
HUSA Yenoseka? beccoHHMLA.
YTo Takoe COoH? CHoBuaeHus.

Kakve nepvofpl pa3fivyaloT B NOMHOM LMKAE HOY-
HOro CHa 4yenoseka? YemM OHW xapakTepusyloTcs?
YTo Takoe OeCccoHHWMLa? YTo MOXeT e€ Bbli3blBaTb?

& Hoquy yepeanoBaHHMEe CHa U 6OJIpCTBOBaHI/IH CUHUTAKOT
Heo0X0AUMBIM yciaoBueM XHU3HHU yeJsioBeKa?



§ 53. OCOBEHHOCTM BbICIUENA HEPBHOMN
AEATENbHOCTU YENOBEKA

Kak 06b1J10 CKaszaHO BbIIIe, IIOBee-
HIe HamnpaBJIEHO Ha TO, YTOOHBI pea-

1. Y710 Takoe BbIClWag HepBHaa ged- JIM30BAaTh HMEIOIMEeCS HA 3TOT MO-
TenbHOCTb? MEeHT NoTpeOHOoCTH. W y "KUBOTHBIX,
2. YTo Takoe noseaeHve 1 notpeb- M Yy 4YeJIOBEKa BPOXKIEHHO HNMEIOTCS
HOCTW? 0a30BbIe MOTPEOHOCTH B IHIIlEe, BOJeE,
3. Kakoe 3HauyeHMe uMmeno ans B oOuweHuu c cebe mogobHbIMU. Ec-

3BOMIOUMM YenoBeka hOPMMPO- JU 3TH NOTPeOHOCTH He yIO0BJIETBO-
BaHMe PeYn W AUCHMEHHOCTH? pPATb, TO HU XUBOTHOE, HU YeJIOBEK

’KUTh He CMOXKeT. B TeueHHe XU3HU

y ueJioBeKa (POPMHUDYIOTCHA ellEé U
BTOPUUYHBbIE ITOTPEOHOCTU (JKeJlaHWe KPacuBO OJeBaThCH, CJAYLIATh JIIO-
O0MMyIO0 MY3BIKYy U Ap.). BTOpuyHBle IOTPEGHOCTH MOryT OBITH OUE€Hb
Pa3HOOOPa3HBIMU, U 3ABUCAT OHU M OT MHAWBUAYAJbHBIX OCOOEHHOCTEMH
yeJIOBEKa, U OT TOI cpeAbl, KOTOpPaA ero OKpPy’KaeT B YKU3HU, U OT Ma-
TepHaJbHBIX BO3MOXKHOCTei. IloTpe6HOCTHM MOryT OBITH M MaTepHUaJb-
HBIMHU (KeJlaHWe IIOJIJAKOMUTbLCH TOPTOM), U AYXOBHBIMHU (KeJlaHWe IO-
TH HA HOBYIO BBICTABKY KUBONHCH, TATA K COUNHEHHUIO CTUXOB UJIU MY-
3bIKH).

Ilo3HaBaTenbHadA OeATEJbHOCTb. CIIOCOOHOCTH K IIO3HABATEJBbHOM Ies-
TeJbHOCTH yV UeJIOBeKa HEeH3MEeHHO BBIIIe, yeM Yy KHUBOTHBIX. KOHeuHO,
BBICOKAA CIIOCOOHOCTH K NO3HaABATEJbHON AEeATEJbHOCTU NepesaeTcs ue-
JIOBEKY C FeHEeTHUYEeCKMM MaTepHaJIOM OT IpPeaKOB, HO B TO JKe BpeMsA
OrPOMHO€e BJIMSIHHE OKa3blBaeT M OKpYyJKalollas peGéHKa cpena. Tak,
pebEéHOK, BBIPAlleHHBLIM BOJKaMHU, HUKOIJa He CMOXKeT o00JiagaTh II0-
TPEOHOCTAMH U CIIOCOOHOCTAMH HOPMAJILHOT'O 4YeJIOBEKa, XOTHA ero re-
HeTUUYeCKHIl MaTepuas HAXOAUTCA B IIOJHOM MOPAIKE.

Peus. B cBoeil "KHM3HU >KUBOTHBIE pearupyioT TOJBKO Ha Te IIpeagMe-
Thl U SIBJIEHUSA, KOTODPbIE OHH MOTYT IIOYYBCTBOBATH uepe3 CBOM aHAaJIU-
3aTOpbl: OOOHATEJbHBIH, 3PUTEJBbHBIN, CJAYXOBOH U Op., TO €CTh IIO-
CpeJCTBOM NEepPBOM CUTHAJbHOM cuUCTeMBI. JII0oau »Ke, B OTJIMUHE OT KU-
BOTHBIX, MOJIb3YVIOTCSA €Il U peuybl0 — BTOPOIl CUTHAJbLHOM CHCTEMOIA.
CuznaabHOll cucmemoii HA3BIBAIOT KOMIIJIEKC YCJOBHO- WM 0(€3yCJIOBHO-
pedJIeKTOPHBIX CBA3€H IeHTPAJbHOM HEPBHOM CHUCTEMBI 4eJOBEeKa U
SKMBOTHBIX C OKpYJKalolleil UX cpeloi.

YcTHaA ¥ nmuchbMeHHas peuyb MO3BOJISIET UYEJIOBEKY [OeJUThCA HUHGODP-
Mallueil ¢ ApYyTUMH JIOAbMH, lIepeJaBaTh CBOM 3HAHUSA CJELYIOIUIUM II10-
KOJIEHUAM, 4YTO JejlaeT HeIpepbIBHBIM pa3BUTHE HAYKHU, TEeXHUKH,
KYJbTYpPbl. Peyb COCTOUT U3 CJIOB, KajXKJ0e M3 KOTOPBbIX 0003HauaeT Ka-
KOe-TO IIOHATHUEe. IIpeIMeT, HAeMcTBUe WU Ipu3Hak npeamera. C mo-
MOULIBIO CJIOB JIIOAU MOTYT BbIpaXaThb OUEHb CJIOXKHBIE OLIYIIeHUuA, ONU-
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ChIBAaTh KaKHe YrogHO ITPOILIeCChl. ITO CBSA3aHO C TEM, UYTO UEJIOBEK CIIO-
cobeH (opMHPOBATH OTBJIEUEHHBINI OT 00CTOATEJILCTB 0Opa3. Hanmpumep,
ceiiyac BbI IPOYUTAETE CJIOBO «JIMMOH». IIpu 3TOM BBI mpeacTaBUTE, Ka-
KOHM OH (°KEJTBI, COUHBIM M KHCJBIA) M KaK Bbl MOPIIHUJNChH, KOrJa
ero ejau. YcHuJeHUe CeKDeIlUU CJIOHBLI B Ballleii POTOBOIi IMOJIOCTU U €CTh
nposiBJeHNe paboThl BTOPOM CUTHAJBHOIW CUCTEMBI.

IMOLIMM — 3TO Te IIePe)XUBAHHUA, B KOTOPBIX NPOSBJISIETCS OTHOIIIE-
HHUEe 4YeJIOBEKa K cefe M K IPOUCXOASAIIEeMY B OKDPY2KaIoIleM ero MHpe.
B ocHOBe aMOIIU JIEIKUT aK-

THUBAIlUA CHUCTEM CIIeI[HaJIu-

3UPOBaHHBIX MO3TOBBIX

CTPYKTYP, OPUBOIAINAA K

U3MEHEeHUI0 IOBeJeHUus C

meJbl0 ocaabuts (oTpuua-

TeJbHas 3MOLHUA) HUJIH YCH-  Puc. 70. MUMUKA Yenoseka

JUTH (IOJIOXKUTEJIbHASA 3MO-

IIUA) UCHOBIThIBAeMOe cOoCTOAHHUE. Ecyiu BepOATHOCTb AJOOUTHCA OOCTHIKe-
HUA KaKoM-1ubo JKejlaeMOil NOTPeGHOCTH MaJjla, TO BO3HHKAIOT
oTpuIlaTesJbHbIE 3MOILIMU (TpeBora, cCTpax, pa3doyapoBaHue). Ecin ke Ka-
Kasa-J1ubo0 JKejlaeMas NOTPEOHOCTh YCIIENIHO JOCTHUTaeTCcs, TO BO3HHUKA-
IOT TIOJIOXKUTeJIbHbIe 3MOIIUM (HacJaXJeHue, pPaJoCThb, yAOBOJLCTBUE).

BaxkHeiiinnM MaTepHaJIbHBIM CYOCTPATOM 3MOIIUK ABJIAIOTCA CTPYK-
TYypbl JUMOHWYECKOIT cucteMbl mMo3ara (cM. c. 185), o yém yKe roBOopH-
JIOCh BbINIE. OMOIIMM OUYEeHb SIPKO BBIPDAXKAIOTCA B JKECTax 4YeJIOBEKa U
ero mumMuke. O0UIafgCh IIPpU TOMOILM CJIOB, JIIOOOM YeJOBEeK HEBOJIBHO
JOIIOJIHAET COIep)KaHWe CBOEM peud IeJIbIM PSAOOM CHUrHAJIOB. B ruese
JIOOYW CXKUMAaIOT KYJAKM U HUCKPUBJIAIOT POT, a NMPU YIAWUBJIIEHUU DPa3BO-
OAT PYKH U MPUIIOAHUMAIT OpoBU. JecTUKyIanua ¥ MUMHKA IIpUIa-
IOT GOJIBIIIYIO 3HAUYMMOCTD CJIOBAM M IOMOTAIOT NPABUJILHO IMOHATh MBIC-
au cobecegHuka (puc. 70).

Co3HaHHMe M MBILLJIEHUE 4YeJjioBeKa. Bricieil GyHKIHed uesoBeUec-
KOro Mo3ra sBJIIETCSI CO3HAaHMe, KOTOpPOe NpeACcTaBJIsieT OTPaXeHHue B
MO3re OKpYJKalolleil AelCTBUTEJBbHOCTH. JTO OTpakeHue MOXKeT (dop-
MHPOBaTbCA U3 CJIOB, 3PUTEJbHBIX 00pPa30B, MaTeMAaTUUYECKUX 3HAKOB
u ap. ImeHHO 3T 00pa3bl (JOPMUPYIOT COBOKYIIHOCTh CBeJEHUIl, KOTO-
pPbIMU O0JIafaeT 4eJIOBEeK M KOTOphble Mbl Ha3blBaeM 3HAHUSIMU.

MbIlJIeHHe — CIIOCOOHOCTBH YeJsIoBeKa NMpelACTaBUTh U mepegaThb ApPY-
T'UM JIIOOSAM CBOE OTHOLIEHHe K IIPOUCXOAALIEMY IIPU IIOMOILIH CJIOB U
obpa3oB. MpuliijaeHne ABJIAETCA OJHOM M3 IJIaBHBIX (QYHKIWH 4YeJsoBe-
YecKOro Mo3ra.

B ocHOBe co3HaHUA M MBIIIJIEHUSA JIEXKUT NPOIECC ITIOCTOTHHOI'O aHa-
Ju3a OrpoOMHOro o6b€éMa MH(GpOpMaIlluM, IIOCTyHalolleil KaK U3 BHEUIHEeH
cpeIbl yepe3 OpraHbl YyBCTB, TAK M OT BHYTPEHHHUX PeIelITOPOB, pea-
rUpYyoIINX Ha MaJjieilline U3MEeHeHUsA BO BHYTPEHHeH cpele opraHua3ma.



OCcobeHHOCTU BbICLLIEN HEPBHOW AEATEIbHOCTU Yes0BeKka

Huagusuayaasusie ocooennoctn BH/L uenoBeka. Tunsr BH/. HBan
IlerpoBuu IlaBjoB oOpaTus BHMUMAHHE Ha TO, YTO BbICHIAsA HepPBHAA
NeATeJbHOCTh XapaKTepu3yeTcsd HEeCKOJbKHMMU HapaMeTpaMH HePBHBIX
IPOILeCCOB: CHJION, YPABHOBEUIEHHOCThIO M MHOJABUXKHOCTHIO.

Cuja HepBHBIX ITPOILIECCOB ONIpefeJiieT PabOTOCIOCOOHOCTh HEPBHOM
CHCTEeMBI M €€ BO3MOXXHOCTb IIPOTHUBOCTOATHL YTOMJIEHUIO. ¥ paBHOBe-
HIEHHOCTh XapaKTepuayeT 0OaJlaHC MeXXAy BO30YKIEHHEeM U TOPMOXKe-
HueMm. [IoABUIXKHOCTH OIleHHWBAeT CIIOCOOHOCTbL HEPBHOI CHCTEMbI Me-
HATb CBOE COCTOSHUHE, TO €CThb IIePeXOJUThb OT BO30OYXKAEHUA K TOPMO-
KEeHUI0 UJIU HaobOpOT.

PasnnuHble BapHaHTHI COUETAHUHN 3THUX CBOMCTB II03BOJIAIOT BBIAE-
JUTb HECKOJIbKO THUIIOB BBICIIE HEPBHOI JdesATeJJbHOCTH. Bcero Bblae-
JAIOT 4YeThIipe TaKWX THIIA.

XoJepuK — THII JErKOBO30YIANUMBII, 3MOI[MOHAJbHBINA, OOILIUTEJIb-
HBIA. XO0JIepUKAa OTJIUYAIOT BHICOKUN YPOBEHb aKTUBHOCTU, 3HEPIUUYHbIE
OeCTBUA, CUJbHbIE U SIPKO BBbIPDAa’XeHHble 3MOIIMOHAJIbLHBIE IIepPEeXKUBa-
HudA. [ Hero xapaKTepHa HeCAepPXXaHHOCTb, BCILLILUUBOCTb B KOHQ®-
JUKTHBIX CUTyalluAX.

CaHrBMHMK — THI CHOKOMHBIM, YCTONYUBBIM, UYYBCTBEHHBI,
AOBEPUYUBBII, C XOPOUIO Pa3BUTHIM BHHUMaHHEM U PaboTOCHOCOOHOCTHIO,
MaKCHUMaJIbHO BBICOKMM YPOBHEM WHCCJIeJOBATEJIbCKON aKTuBHOCTU. OH
NOOBUXKEH, OOLINUTEeJIEH, ObICTPO OT3bIBAETCA Ha COOBITUA, JIETKO Iepe-
KUBaeT HeyJayu M HENPUATHOCTH.

djerMmaTMK — TUII MAaJIOAMOIIMOHAJbLHBIN, MaJOOOIIUTEIbHBIN, Ma-
JONMOABUMKHBIN, C XOPOIIO Pa3BUTLIM BHHMAHHEM U pPabOTOCIIOCOO-
HOCThI0. Ero orysnuyaeT HU3KHUH YPOBEHBb IIOBeIeHUECKONH aKTHUBHOCTH,
OH MeJJIUTeJIeH, CIIOKOEH, POBEeH. XapaKTEepHO MNOCTOAHCTBO UYBCTB M
HacTpoeHuii. IIpoilecc n3aMeHeHUA IIPUBBIUEK M HABBLIKOB y (hpjermaTtu-
Ka 3aTPYAHEH.

MenaHXO0JMK — THI JIETKOBO30OYAUMBII, MaJIOOOIIUTEIbHbII, HEYBe-
PeHHbIH B cebe. OTJIMUaeTcss CHUXKEHHBIM YPOBHEM IBUTATeJbHOM U pe-
YyeBOH AKTHUBHOCTHU, 3MOIIMOHAJBHOI paHUMOCTbIO. CKJIOHEH K IJy6o-
KNM BHYTPEHHUM NepeXUBaHUAM. MeJaHXOJMKaM B HaumboJiblIeil cTe-
IeH!U CBOMCTBEHHBI HECTaHAApPTHbIE XOAbl BOOOPAXE€HUsS W MBbIIIJEHUS,
pas3jnuyHble NPOSBJEHUS TBOPUECKHUX IIPOI[ECCOB.

HuTeanekr. [asa TOro UYTOObI IIOIBITATHCSA OIEHUTh YMCTBEHHBIE
CIIOCOOHOCTH UeJIOBEKa, MOJb3YVIOTCA IOHATHUEM «HHTEJJIEKT»,

HHTeNneKT xapaKTepu3dyeTcad TpeMs OCHOBHBIMH udepTaMu. Bo-mep-
BBIX, 3TO CIIOCOOHOCTH ITO3HABaTh, MCCJIEAOBATH OKpYy Kaloluili Mup. Bo-
BTOPBIX, 3TO CBOHCTBO, NPHUCYTCTBYIOLIlEE BO BCeX BUAAX YMCTBEHHOMH
IesATeJIbHOCTH, a He OJHA KaKasa-TO CIoCcOOHOCTh. M B-TpeThbUX, 3TO
NpeuMyIlIeCTBEeHHO BPOXKIEHHOE KauecTBO, JOocTallleecsa (MJIU He J0C-
Talilleecsd) HaM OT NPeJKOB, a OKPYJKarmwlllas cpela U JUYHBIA OIBIT
BJUSAIOT Ha CTelleHb WMHTEJIJIEKTA B MEHbIIIEe CTelleHH.
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YuéHbple npensaraloT pa3nesIUTh UHTEJIJIEKT Ha Tpu Karteropuu. Ilep-
BaAg — TeXHUUYEeCKHe CIIOCOOHOCTH, TO €CTh YMeHUe HCIIOJIb30BaTh OpPY-
OUus Tpyda, NpUcIocob/ieHUA U T. II. Bropas — o6lLIecTBeHHbIE CIIOCO06-
HOCTH, TO €CTh yMeHHe KOHTAKTHPOBATb U OOLIaThCA C JIOAbMH.
Tperba — yMeHHe NOJIb30BAThCA CHUMBOJIAaMHU, TO €CTh ItudppaMu, OYK-
BaMHU, 00O3HAUEHUAMHU, a TaKyKe HAYUYHbBIMU NOHATUAMU. HeKoTopsble
ICUXOJIOTU BBIJEJIAIOT elllé U TBOPUYECKHEe CIOCOOHOCTH KaK OTAeJIbHYIO
KaTeropuio.

51 KOMMYeCTBEHHOHM OIIEHKHM MHTeJJIeKTa y JeTeil uallle BCero
MOJIB3YIOTCA TECTAMHU, IO3BOJIAIOIINMY ONPEAEJIUTh TAK Ha3bIBaeMbIi
IQ (ot auru. intelligence quotient). ¥ cpegHero uesioBeka IQ paBeH
npubsusutesbHo 100. YV 25% urogeit ator KoaddunueHt Huoke 90 u
y crtoabkux ke BbIie 110. Ecau IQ Hu)xe 70, To TaKuX JOOEH Opu-
YUCJSAIOT K caaboymMHbIM. X B obimectBe oKoJio 15%, To ecTh COB-
ceM gake HemaJo. A BoT 2% uawogeit umeror 1Q 130—140, u ux cnoo-
COOHOCTH NPHU3HAIOTCA OJECTALIUMHU.

HNHTEepecHO, YTO 3aYaTKN BTOPOM CUTHAJBHON CHUCTEMBI OOHapyke-
HBI ¥ MHOTHUX BBICOKOPA3BUTBLIX >XHBOTHBIX: CO0AK, KHUTOOOpa3HBIX,
nonyraeB U Ap. OHM CIIOCOOHBI YCBOUTHL 3HAUEHUS OOJIBIIOTO KOJIMYe-
cTBa CJIOB, HO 4YJIeHOpa3AeJIbHO IIPOU3HOCHUTHL CJOBa H (ppas3bl He
MOTYT.

Yem noTpebHOCTU Yenoseka OTAMHAKOTCH OT Smouun.
NOTPEBHOCTEN XMNBOTHbIX? Peys.

Kakoe 3HadeHve Ans Yenoseka WMeET No3HaBaTefNb- Mo3HasaTenbHas
Has nesTenbHOCTb? AeATenbHOCTb.
KakoBa pofib peyn B XW3HU YenoBeka? MbiwneHne.
YTO Takoe CO3HaHWE U MbINEHME U YTO NEXUT B UX Co3HaHMe.
ocHose? Xonepuk.

OT 4ero 3aBUCAT MHAMBMAYaNbHblE OCODEHHOCTU CaHrBUHUK.
BH[ uenoseka? dnermatuk.
KakoBbl OCHOBHble YepTbl MHTENeKTa Yenoseka? MenaHXonuk.
OxapakTtepusynte m3BeCTHble BaMm Tunbl BHZ. UHTennexr.

IloueMy HeKOTOpBIE JIIOAW B Ipolecce OOIIeHUs WH-
TEHCUBHO >KECTHUKYJIUDPYIOT?
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Bricimas HepBHas gesartesabHocTh (BHJII) je)xuT B OCHOBe IOBegeHUSA
yeJIoOBeKa W obecrieyuBaeT HauboJiee 3(GeKTHBHOE B3aMMOIEICTBUE
opraHu3Ma c OKpykarouleii cpenoii. Tepmun BHJI 611 BBEeIEH B Ha-
yKy H. II. [TaBnoBbIM. YueHUe O pe)JIEKTOPHOM IPUHIIUIIE AEeATEeJb"
HOCTU opraHusma Oblj0 paspadorano M. M. Ceuenoswim. U. II. Ilas-
JIOB JOKasaJ, U4TO CJedyeT pas3jinuyaTh 0e3yCJIOBHBIE U YCJIOBHBIE ped-
JIEKCHI.

MoTuBanuu OeJIalOT MOBeAeHHe IleJIEeHAIpPaBJIeHHBIM, W AEHCTBY-
IOT OHU WJIM HA OCHOBE HACJIeICTBEHHBLIX IIOBEIEHUYECKHX NPOrpamm,
UJHX HAa OCHOBE HAKOIIJIEHHOTO paHee XHU3HEHHOrO OIIbITA.

dopMUpOBaAHNE YCJOBHBIX pedJeKCOB, XpPaHEHHE JIIOOBIX BHUIOB
uHGOPMAIlUU HEBO3MOXKHO 0€3 HaJWUYUA U XOPOIIed NMaMATH, U CIIO-
cobHOCTH K obyueHHIio. UesloBEeK 3aIIOMHHAeT He TOJBLKO Te pasapa-
SKUTEJH, KOTOPbIE JEHCTBYIOT HA HEro, HO U Te OLIYIIeHUs, 3MOIIUH,
KOTOpbIe OHU BBI3LIBAIOT. TOJBKO OJiarogapsi maMsTH 4YeJIOBEK MO-
’KeT mpuoOpeTaThb, COXPAHATh M HCIOJb30BAaTh HWHIWBUIYAJIbHBINA
OIIBIT.

BeiclnuMu QYHKIIUAMU UYEJOBEUYECKOT0 MO3ra ABJAKTCA CO3HAHUE
U MbllijgeHue. A Toro 4ToObl OLIEHUTh YMCTBEHHBIE CIIOCOOHOCTH
YyeJIOBEKA, MOJIb3YIOTCSA NMOHATHEM «HHTEJIJIEKT».

Briciias HepBHAs OEATEJbHOCTH Pa3JNYaeTcAd MO HECKOJbKHUM IIa-
paMeTpaM: CHUJIe OILEHUTh yMCTBEHHbIE CIIOCOOHOCTH, YDPaBHOBEIIIEH-
HOCTH, MOIBUXXHOCTH HEDPBHBIX IIpOIleccOB. Pa3juuHble BapUaHThI
COUETAHU 3TUX CBOMCTB IIO3BOJISAIOT BBIJAEJUTb HECKOJIBKO THUIIOB
BBICIIIE] HEPBHOM OEATEJbHOCTH: XOJIEPUK, CAHTBUHUK, (QJierMaTuk
U MeJIAaHXOJIUK.



Yenosek, Kkak u noboe xwmsoe
CywectBo, cnocobeH Kk BOC-
npomn3soactey cebe nNoaobHbIX,
TO €CTb K pa3MHOXeHMuo. B npo-
Lecce pasMHOXeHWs OT poan-
TeNbCKNX ocoben Kk neTaM nepe-
[al0TCA NPU3HAKW, Ha3biBaeMble
HacnencTBeHHbIMU.  VIHTEepecHo
NpOTeKaloT y YenoBeka NpoLecchl
pocTa M pasBuTUA, Ha ocCyullec-
TBNEHME KOTOPbIX 3HaYUTeNbHOe
BNNAHME OKa3blBAlOT Kak Hacnea-
CTBEHHOCTb, TaK W YCIOBUSA OKpY-
xalowewn cpeapl.

Bbl Y3HAETE

— 06 ocobeHHOCTAX pasMHoXeHWs (Boc-
NPov3BOACTBA) YenoBeka;

— 0 HacnefoBaHWUW NPW3HAKOB Y YenoBeKa;
— 0 PONM FeHeTUHeCcknX 3HaHWA B MAaHUPO-
BaHWN CeMbW;

— O HacneaCcTBeHHbIX BoMe3HAX YenoBeka, ux
NPUYMHAX 1 NpefynpexaeHuu;

— 0 BUY-nHdekumn n eé npodunakTuke;
— O pocTe W pasBUTUM YenoBeka B IMBpUO-
HanbHbIM Nepuoa M Nocne poXAeHus.

Bbl HAYYHUTECD

— M3MepATb CBOM MacCy W POCT;

— XapakTepu3oBaTb OCODEHHOCTWU CTPOeHUst
NOSOBOM CUCTEMbI MYX4MHBI N XKEHLLNHBI.



BaxXHeHmIuM JKU3HEHHBIM CBOH-
CTBOM, XapaKTepPHBLIM AJIsI BCEX KU-

1. 410 Takoe pasmHOXeHWe U Ka- BbIX OPraHM3MOB, ABJAETCS Pa3MHO-
KOBO ero buonornyeckoe 3Have- JKeHHMe, WJU PenpoayKUMs (OT JaT.
Hue? npodykKyuo — TPOU3BOJCTBO),

2. KakoBbl 0CODEHHOCTU pPa3MHO- BOCHpOH3BegeHHe cebe MNOJOOHBIX.
XEHWUS Yy MAEKONUTAIOLWNX XU- YesoBeK, KaK U BCe MJIEKOIIHUTAIO-
BOTHbIX? e, ABJSAETCA CYLIeCTBOM pa3aeJb-

HOIIOJIBIM, U [IJIi HEro CBOMCTBEHHO

Pa3MHOXKE€HHEe IIPY HOMOIIU I0JIO-
BBIX KJIETOK — NO0J0680€ pa3mHoxMceHue. IIpu NMOJIOBOM pasMHOXKEHUU
OPOUCXOJUT CJIUSHHE MYIXKCKOM UM KEHCKOM IOJIOBBIX KJIETOK, B pe-
3yJIbTaTe 4Yero HOBBIA OPraHU3M IIOJIYYAeT OT POAUTEJIEH XapaKTEpPHYIO
IJIS Hero reHeTMYecKyrw HHGOpMaLHIo.

Bce ocoGeHHOCTH, AeJalliie HAC MMEHHO JIIOAbMH, NEPEeNarTCs U3
MOKOJIEHUS B TOKOJIEHHMEe IIDM 1NOoMOIIM TreHoB. KaiXablili relH
NpeJCcTaBJsIeT COOOM YYaCTOK CJIOXKHOIO XUMHUUYECKOrO COEeIWHEHUS —
ae30KcupuboHykKJenHoBoir kucaorbl (JIHK). Oma siBaseTca OCHOBOM

AJEPHBIX CTPYKTYP KJIETOK — XPOMOCOM.
B sgpax 6GoJbHIMHCTBA KJETOK TeJla 4YeJloOBeKa — COMAMUYECKUX
KJemoK — HacuuThiBaeTcsa 46 xpoMmocoM (ABOITHOIT Habop, 2n), U3 Ko-

TOPbIX 23 OH IIOJIydYaeT OT MAaTepPu M CTOJIBKO JKe OT oTiia. IlosioBble
KJIETKH, KOTOpbIe 00pa3ylTCcs B MOJIOBBIX »KeJje3aX, COAeprKaT OguHap-
HBIN, TO €CTb YMEHBbUIEHHBIN BABOe, HaOOp xpomocoM (11).
XpoMOCOMEBI B KaXJA0il U3
22 map, moJiyyaeMbIX OT PO-
aUTeJsel, OMUHAKOBBI II0 CBO-
eMy BHeIIHeMYy BUJIYy, a OJHa
napa pas3JinyaeTca y MYK-
YUH U JKEHINUH. ITHU XPOMO-
E COMBI HA3bIBAKTCHA IOJIOBBI-
MHU. Y JKEeHUIMH B KaXJIOoH
6 9 10 KJEeTKe COoJep)KaTcs OJuHAa-
KOBBI€ I0JIOBbIE XPOMOCOMBI.
. HNx HaspIBalOT X-xpomocoma-
Mmu. Y MyXKUYUH OJHA II0JIO-
XX Basgd XpoMocoMa TaKas JXe,
Kak " y )KeHIUH (X), a aApy-
" 20 rasg uMeeT HHYIO GOpPMYy H
pa3dMepbl WM Ha3bIBaeTcsa Y-
Puc. 71. XpOMOCOMHbIN Habop Yenoseka xpomocomoir (puc. 71).
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N B xpomocoMax, JocCTaBINUXCA PeOEHKY OT MaTepu, U B XPOMOCO-
MaX, JOCTaBIINXCA OT OTIA, €CTh IIapbl I'€HOB, OIpeJeJssAlollne JII00MH
NpU3HAK YeJIOBeKa, HAIpuMep TreHbl, Koaupylolnue IiBeT riaas. [Ipu
3TOM eCJIi PeOEHKY JOCTAJICS OT MaMbl I'eH KaperjasoCcTH, a OT Mambl —
royqiyborJyia3octTu, TO rJjiasa y pebGEHKa OyayT, CKOpee BCero, Kapumwu,
TakK KakK 'eH Kapux rJja3 IoJaBJIfgeT I'eH roJiyObIX rJjaas.

To, UTO KaXAbIii MpU3HAK 3aKOAUPOBAH ABYMSA DOAUTEJbCKHUMHU re-
HaMM, OYeHb Ba’XHO. BeJb B ciiyyae MOBPEXKAEHUSA I'€HOB OJHOI'O DPOIHU-
Tessa (HalmpuMmep, B pe3yJbTaTe PaaHaAlMOHHOIO OOJIYUeHUs) IIPU3HAKU,
MoJIyYyeHHble Pe0OEHKOM, MOI'yT HODMAaJIbHO pPa3BUBATHCA 3a CUET 340PO-
BbIX T€HOB BTODPOro poauTessi. B ciayuae, Korga aeheKTHBIMU SABJISIOT-
csa oba rema, IOJIyUEeHHbIE OT POAUTEJEH, BOBHUKAIOT pa3JInNUHbIEe 2eHe-
muyeckue omkxJaoHeHusA. OHU YacTO NPUBOAAT K Pa3BUTHIO 3a00JieBa-
HHUH, KOTOPBbIE MOTYT 3aKOHUMThCS TI'M0eJIbIl0 HOBOI'O OpraHu3ma.

CoBpeMeHHbIe MUKDPOCKOMbI ITO3BOJISTIOT XOPOLIO BHUAETH XPOMOCOMBI
B AApax KJeToK. Ecjau 4Ymciio XpoMOCOM B KJIETKax uesJOBeKa 0OoJiblle
WU MeHblIe 46 MM XPOMOCOMBI MMEIOT HEHOPMAaJbHYIO (hOpMYy, TO Be-
POATHOCTL DPOXKJEHUA DpPeOEHKa C reHeTHYECKMMH 3a00JIeBAaHHUAMMU
OUYeHb BBICOKA.

Eme omguuM mMeToaoM u3ydeHUS TFeHETUKHU uYeJIOBeKa SIBJISIETCA CO-
cTaBJIeHUE POJOCJIOBHOM. B mpomecce cocTaBlieHUs1 podoCl08H020 Opeasa
OCyLIeCcTBaAAETCA cO60p MHPOpPMAaIUM O 3a00JeBaHUAX, KOTOPBIMHU CTpa-
JaJyd TpeACTaBUTENU HEeCKOJbKHX IIOKOJIEHUM OaHHOTO ceMeiicTBa.
HMeHHO mpy IOMOIIM 3TOT'0 MeToJa OBLIO OompeaesieHO, KaK HacJedy-
eTca reMmo(uausa B KODPOJIEBCKUX cCeMbsAX EBpPOIIEI.

YeM nonoBble KNETKWM YenoBeka OTAMYAIOTCSH OT leH.
COMaTMYeCknx KneTok? Penpoaykuus.
Y10 nonyyaet pebEHOK OT CBOMX POAMTENEN B pe- FeHeTuyeckas
3ynbTate CAMAHWA UX MOJMOBbLIX KNeTok? uHpopmayus.
Kakoe Buonoruyeckoe 3HaveHWe UMeeT To, YTO Kax- Ae3zokcnpunbo-
Lbin POPMUPYIOLLNNCA Y HOBOTO opraHvsma npw- HyK/lenHoBasi
3HaK KOAMPYEeTCH He OQHWM FeHoM, a mapow, mony- kucnora (AHK).
YeHHOW OT obowux poguTenen? MonoBbie
Kakue reHetnyeckme OTKIOHEHWUS MOryT MpUBECTU K XPOMOCOMBI.
NPOABNEHUIO reHeTuyYecknx 3abonesBaHun Yenoseka? FeHeTuyeckue
3aboneBaHus.

IToueMy Ka)XAOMYy uUeJOBEKY Ba>XHO 3HATH CBOIO POJIO-
CJIOBHYIO?

8 —B. B. [Taceunuk 8 x.1.



OPrAHbl PASMHOXXEHMA. NOJIOBbLIE
KJIETKW. ONJIOAAOTBOPEHME

Kak Bam yike m3BecTHO, MOJI UeJO-
BeKa oIipejejideTcd COBOKYIIHOCTBIO

1. B 4ém npevmyuiecTBa NOJOBOrO aHATOMUUYECKHUX, TeHeTUUYeCKux, Qu-
Pa3MHOXeHNR? 3UOJIOTUYECKUX U APYTUX NPU3HA-
2. Kakoe Buronornyeckoe 3HayeHue KOB, OTJIMYAIOLIUX MYXXCKOH opra-
NMeSIo BO3HWKHOBEHME Y XMBOT- HU3M OT KEHCKOro. B Hopme mou
HbIX BHYTPEHHero onnonoTBope- YeJIOBEeKa oIlipejeJisieTcs II0 nepsui-
HNS? HblM noJsO6blM npu3Hakam, obyc-

JIOBJIEHHBIM OCOOEHHOCTSMHU aHaTo-

MUUYECKOTO0 CTPOEHHuA OpraHoB paa-
MHOXKeHusA. PaaanyamwT HaApYyMHble U BHYMPEHHUE O0pP2aHbl
DPA3MHONCEHUS, COCTABJAKIINE OCHOBY DENDPOAYKTHUBHOI CHCTEMBI 4Ye-
JIOBEKa, pas3juuarlleicsa Y MY>XUUH U JKeHIIUH.

B cocTaB MyXKCKO# NOJIOBOH CHCTEMBbI BXOLAT IIOJIOBble OpPraHBI:
BHYTPEeHHUE (CEMEHHUKHU, CEMABBIHOCAIIME NPOTOKU, IIPeAcTaTebHas
JKeJjieda, CeMeHHbIe NMYy3bIPbKU) U HaPY2KHbIE (IIOJIOBOM YJI€H WM MOIIOH-
Ka) (puc. 72, a). My»XcCKue MOJIOBBIE KeJiedbl — CeMeHHUKU (JAUUYKU)
SAIBJIAIOTCA IIaPHBIMU OPraHaMU M PAaCIIOJIOXKEHbI B MOIIIOHKE — KOJKHO-
MYCKYJBHOM MeEIIOYKe.

Pacnoso)xeHne AuUeK BHE IIOJIOCTU TeJa CBA3aHO C T€M, YTO HOPMaJb-
HOEe CO3peBaHHEe CIIePMATO30UA0B MPOUCXOAUT TOJILKO IIPKU ITOHUKEHHOM
temiepatype (~ 35 °C). CemeHHUK COCTOUT U3 CEMEHHbLX KAHAALUESB, B
CeMeHHOM nyabipéx KOTODBIX C mepuoja MOJIOBOH 3pe-
NpeacTatenbhas JIOCTHU W NMPAKTUYEeCKU OO0 KOHIa
xenesa (npoctara) XU3HN MYXUYUHBI B OI'DOMHBIX

KoJuyecTBax obpasyroTcda cnep-
mamo3oudvl. 3peJsble CIEpMaTO-

Monosow YneH 30UJbl BHITAJKUBAIOTCA COKpallle-
Moueucnycka- HUEeM IJIaAKMX MBIIII[ 13 CeMeH-
TeneHeKanan HUKA B CeMABBIBOASALINNA IIPOTOK,
SSSAT"OBK"'”OC““*”” a 3aTeM CMEeIIUBAIOTCA C BellecT-

BaMu, BbIpabaThIBa€MbIMU

a I[POCTATOM U CEMEHHBIMU IIy-
3bIpbKaMu, 00pas3ysd cnepmy, uiu
CeMEeHHYI0 JXHIAKOCTh. Hapyixy
cmepMa IIOCTYIaeT II0 MOYEMC-
IIyCKaTeJbHOMY KaHaJy, IIPOX0-
IALEMY BHYTDPU 70108020 YJEeHA.
CrepMaTo30ouabl OUYeHb MAaJbl U
Puc. 72 Myxckas nonosas cucrema (a) 1 COCTOAT W3 TOJIOBKHU, ILIEHKH U
cTpoeHue cnepmatosomnaa (6) JKrytuka (puc. 72, 0).
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JKeHckasa moJsioBasa cucremMma
BKJIIOUAaeT B ce0si BHYTPEHHUE
(AUYHUKU, SHIIeBOAbI, MaTKa
M BJIaraJjullle) U HapyKHbIe
(bosablIMe WM MaJjble IIOJIOBBIE
ryobl, KJUTOP) IIOJOBBIE Opra-
HbI (puc. 73). KeHckue moJio-
BbIe JKeJie3bl — AUYHUKU —
mapHble W pAaCHOJOXKEeHBI B
OPIONIHOI ITOJIOCTH.

IlpengmecrBeHHUKU AHIe-
KJIETOK 3aKJaJbIBalOTCSA B OpP-
raHu3dMe OyAylleil [OTeBOYKH
ellé BO BpeMs e€é 3MODHOHAJbHOI'0O Pa3BUTUA, a UX CO3pPeBaHUEe NPOUC-
XOLUT B 2paa@oséblx Nny3bipbkKax SUIYHUKOB. [loJIHOIT 3peJsiocTH gOCTHU-
raroT gunaib 300—400 siuekgerok. Ilepuon, B TedueHHe KOTOPOroO YKeH-
III¥HA CIOCO0OHA K Pa3MHOMKEHUIo, njautcsa okoJio 30 Jer, mocje 4ero
aKTHUBHOCTh AWYHUKOB IIOCTEIIEHHO NIpeKpallaeTcs.

B cpensem pa3 B 28 mHell CTeHKa SHUYHMKA pa3pblBaeTca B TOM MecC-
Te, rIe U3HYTPU K Hell NpUJIeXUT rpaadoB Ny3bIPEK, U SAHIEKJETKa
BBIXOJAUT B OPIOLUIHYIO IIOJIOCTh, OTKYyZIa 4Yepe3d 0aXpoMUaTyI0 BOPOHKY
nonajaeTr B Allyeo0 (MaTOUHYIO TPyOy). ITOT IIPOllecC Ha3bIBAETCA 08Y-
asyuell. MOMEHT OBYJIAIIMM CONPOBOYKAAETCA IIOBBIIIIEHHWEM TeMIepa-
Typbl B npaMmoi Kumke Ha 0,5 °C. OGBIYHO OBYJIAIIUSA HPOUCXOIUT II0O-
O4YepEnHO TO B JIEBOM, TO B IPaBOM SAHUYHHUKeE.

B TO ke BpeMsa Ha MecTe JIONMHYBLIEro Imy3bIpbKa pa3BUBaeTCA Bpe-
MeHHasd ’KeJie3a BHYTPEHHEH CeKpeluu — MCEaAImoe meJo, KoTopas BbI-
pabaTsiBaeT roOpMOH nporecTtepoH. Ecau sAineKJeTKa OyaeT OILJIOLOTBO-
PeHa, TO eCTb HACTyNUT OepeMeHHOCTb, TO NPOrecTepoOH OyaeT obecrie-
4YyuBaTh NpOoTeKaHUe OepeMeHHOCTH. KEciaum e O6epeMeHHOCTh He
HaCTynuJa, TO KéJiToe Tejo Ha 13—14-i1 geHb mocJie OBYJAIIUU NPeEK-
pallaeT BblIeJIeHHe IIPOrecTepoHa M paapyllaercda. B 3To BpeMsa pas-
pociiasica IO OeHCTBHUEM IIpOrecTepoHa CJU3UCTad O000JIOUKA MATKH
OTTOpraeTcs, MPU 3TOM JIONMAKTCA JOBOJIBHO KPYIIHblIe KDOBEHOCHBbIE CO-
cynbl, HAUWHaeTcsa meHcmpyayusa (puc. 73).

SiinexJsieTka, monas B AHIEBOJ, HAUYMHAET NPOABUraThbCA IO HAIIpaB-
JIEHUIO K MaTKe 3a CUET COKpAallleHUs IJIafKWX MBIIII AHIleBOka, a TaK-
’Ke IBMI)KEeHUS PEeCHUUYHOrO 3IHUTeJIUs ero CTeHOK. B dAileBoae mpouc-
XOOUT OKOHUATeJbHOE CcOo3peBaHUe SAHIEeKJeTKH, U 3JeCh OHA MOJXKeT
OBbITh OIIJIOZOTBOPEHA cIlepMaTo30uaAOM. KEcCJIM ONJOJZOTBOPEHUS He
MNPOUCXOJUT, TO AUIEKJETKa BBIXOAUT B IIOJIOCTL MaTKH, I'Je pas3py-
HIaeTCH.

OnaogoTBOpeHHe — IMpOIlecC, B pe3yJbTaTe KOTOPOIr'o CIIepMaTO30U[
cOmxaercsa ¢ AHIEKJEeTKOM W UX sAapa, B KaXXJOM U3 KOTOPBLIX HaXO-

Puc. 73. XeHckaa nonosas cucrema

8%



OpraHbl pasmHoxeHus. [lonoseie knetku. OnnogoTBopeHue

7 14 21 28/1 T 14 21 [Hv uvkna

BepeMeHHOCTb

MeHcTpyauua

MeHCTpyanbHbIN LK

AUTCA mo 23 XPOMOCOMBI, CJAMBAIOTCA B eauHoe IeJsioe. KieTkKy, o6pa-
30BaBINIYIOCA B Dpe3yJbTaTe ONIJIOAOTBOPEHUS, HA3bIBAIOT 3UTOTOM.
Eé sagpo comepskutr 46 xpomocom. 3uUrora, MHOrOKPaATHO [eJIfACh, OAET
HaA4yaJI0 HOBOMY OpPraHU3MY.

OnTtumMaJjbHble CPOKH OJA OIJOJOTBOpPeHHsS — 12 4acoB IIOcJie OBY-
aanuu. [Ipy ogHOM BBIOpPOCE CIIEPMAaTO30UAOB (3AKYJAILMK) BO BJara-
auine nomnazaet okoJo 200 MJH cnepMaTo30UIOB, OOJHAKO B IIOJIOCTh
MaTKN UX IIPOHUKAeT ropa3fo MeHbIIle, WM JIUIIb HEeCKOJIbKO COTeH J0-
XOOAT MO ANWIEeBOAY OO0 CHyCKAaIolleica MM HaBCTpeuy AHIEKJIeTKH.
MHOKeCTBO CIIEPMAaTO30UA0B OKPYIKAIOT SHIIEKJEeTKY, WM IIOBEePXHOCTh
UX IOJIOBOK BCTyHaeT B KOHTAKT C e€ obosioukamu. IIpm aTom cnepma-
TO30UAbI BHIAEJNSAIOT (DEePMEHT, YBEJUYUBAKOUINI IIPOHUIIAEMOCTb 000JIO0-
yeK silleKJeTKH. HaKoHel[ sApo OQHOTO CIiepMaTo30uJa IIPOHUKAEeT B
IUTOILJIa3MYy AHIEKJEeTKH M BOKPYr Heé obOpa3yeTrcsa ocobas 000J0UYKa,
NPEensaTCTBYIOLAasd IPOHUKHOBEHUIO AAep APYTHUX CIepMAaTO30UIOB.

KonTpanenuusa. PasaMHO)XeHHe — 006s3aTeJIbHOE CBOICTBO BCEX JKU-
BBIX OPraHHU3MOB. ¥ OOJIBHIMHCTBA >KHUBOTHBLIX Pa3MHOXKEHHE HOCHUT ce-
30HHBIA XapaKTep U HOBOEe IIOKOJIEHHE IOSABJIAETCA B TOT MOMEHT, KOT-
la ero Jierdye npoKOpPMHUTh. HeJIOBEK ke I'OTOB K PAa3MHOYKEHHIO ITIOCTO-
AHHO: C MOMEHTa II0JIOBOTO CO3peBaHUA M OO cTapoctu. [lasa Toro
4YTOOBI Jep)KaTh NPOIlecC Pa3MHOXKEHUSA II0J KOHTPOJIeM, JIIOAU Ipube-
raloT K KOHTpaleniuu. KoHTpaumenuus — 3TO mpegoTBpallleHHe Oepe-
meHHocTu. OHa mpeAmnoJiaraeT MOJIOBbIEe CHOIIIEHUA 0e3 3avyaTusd pebOeHKa.

Bompoc o KoHTpauemniiuu O4eHb JUYHBbIN, 1 MHOTHE JIOIU II0 PeJsu-
TMO3HBIM MJHM KaKUM-JHOO HHBIM MOTHBAM OTBepraioT NpPUMeHeHUue
KOHTpAaIlleNITUBHbIX cpelacTB. OQHAKO KOHTpalennus MNOABUJACH OUYEHb
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MeTtoas! koHTpauenuuu. OIVH U3 eCTECTBEHHBLIX METOJOB KOHTpa-
IIeIIIIMY HWHOTJA Ha3bIBAIOT KaJleHZapHbIM. B cpegHeM sAHIleKJIeTKa
BBIXOJAUT U3 IMy3bIpbKa 3a 14 gHeil 10 HauyaJla MeHCTpyallUM M cOXpa-
HSAET >KWU3HECIIOCOOHOCTh OKOJIO CYTOK. AKTHBHOCTH CIIEPMATO30UIOB
COXpaHsieTCsI MaKCHUMaJIbHO 5 CYTOK. II03TOMYy OTKa3 OT mOJIOBBIX CHO-
HIeHUil B TeueHue 6 gHed g0 m 3 AHEH IIOCJe OBYJISIIUMU JeJjaeT OIl-
JIOLOTBOPEHNE TEOPETHYECKHU HEBO3MOXKHBIM.

IITupokoe pacmpocTpaHeHHe ITOJYUYUJIM BHYTPUMAaTOUYHLIE CpeJCTBa
KOHTpalenIui, KOTOPLIE BBOAAT B IIOJIOCTb MaTKW, — crnupaau. OHu
He MOT'YT HPemsTCTBOBATh ONJOJOTBOPEHWIO, HO He JAlT OIIJIOIOTBO-
PEHHOI ANIEeKJeTKe BHEAPUTHCA B CTEHKY MaTKU U HNPOJOJIKUTH pas-
BUTHE.

BapbepHble KOHTpallelITUBLI, HABEPHOe, caMble JApeBHue. Mx 3ana-
4a — YCTAaHOBUTH HENPOHUIlaeMbIli Oapbep MexJy SAHIEKJeTKON U
cuepmarto3dougomMm. CaMble U3BECTHLIE U3 3THUX CPEJCTB — IIpe3epBaTH-
Bbl. IIoMUMO 3alUTHI OT HeXeJaTeJbHON GepeMeHHOCTH, OHU SABJA-
IOTCS €JUHCTBEHHBIM HaJEKHBLIM CPeJICTBOM, ITO3BOJISTIOLUINM U30€XKaTh
3apakeHus 00JIE3HAMU, HepefallIUMUCA ITOJIOBLIM NYyTEM, B TOM
ypcye CIIHdom.

T'opMoHa/ibHBIE HPOTHBO3aYaTOUYHLIE CPEACTBA H3MEHSIOT padoTy
TOPMOHAJILHBIX KeJIE3, M OBYJAILUA He Ipoucxonut. A pas us ¢oJ-
JUKYyJia He BBIXOAUT 3peJjad SAHIEKJeTKa, TO CIepMaTO30UaaM OIIJIO-
OOTBOPSTH HEUEro.

YTO COCTaBNseT OCHOBY PENpPOAYKTUBHOWM Myxckas
CUCTeMbl YenoBeka? B 4ém 3aknovaloTtcs ee U KeHcKas
PA3NNYUA Y MYXYUH U KEHLLNH? nosioBbie

YTO TaKkoe OBYNAUMA W KakWe Npoueccbl eeé conpo- cUCTEMBI,
BOXOAOT? OnnopoTtsope-
fne npoucxoauT onnofoTeopeHne? KakoBsbl yCnoBus Hue.

ero ocywectsneHus’? 3urora.

Kakon npouecc nNpoucxoauT B OpraHuU3Me XeHUIn- KoHTpauenuus.
Hbl, €Cn ONMoAOTBOPEHUS SINUEKNETKN He npo-

n30oLwno?

ITouemy Ja0aAM pPEnpOAYKTHBHOTO BO3pacTa Ba’XHO
JeprKaTh IIPOLeCC Pa3MHOXKEHHUSA MOoJ KOHTPOJIEM U UTO
IJIs 9TOrO HYXHO?



HacrynsieHue 6epeMEeHHOCTU Hepaas-

PBIBHO CBA3aHO C LeJILIM pAaoM ¢du-
1. Yto Takoe passutume? 3MOJIOTUYECKUX WN3MEeHEeHUi, ITpouc-
XOAALINX B OpraHu3Me Oyayllei Ma-
Tepu, 4TO U (GOPMUPYET NPUIHAKU
oepeMeHHOCTH. [IpUHATO pasjiMyaThb
O0BEeKTHUBHBIE UM CYOBEKTUBHEIE,
IOCTOBEpHbIE U KOCBEHHbIE ITPU3HAa-
Ku OepeMeHHOCTU. CyOBLEKTHBHBIE, TO €CTh OCHOBAHHBIE Ha BHYTPEH-
HUX OLIYUIEHUAX, NPU3HAKHU IIPDUHATO CUUTATh BEPOATHBIMHU, TaK KakK
OHM MOTI'YT CBUAETEJbCTBOBATh O HEKOTOPLIX 3a00JIeBaHUAX W APYrux
COCTOSIHMUSAX OpraHu3Ma JKeHINMWHbI. HaubGoJsiee TOUHYIO HH(POPMAIUIO
MOJXKHO MOJIYYHUTH TOJIBKO BO BpPeMA KOHCYJbTAIlUW Bpada-zuHerKoJnozd.

BepeMeHHOCTh — 3TO COCTOSAHHE YKEHIIUHBLI, B OpraHu3Me KOTOPOii
pa3BuBaeTcsa Oyayliuii pe6éHok. Ha BpemMsa 60epeMeHHOCTH NOpeKpalla-
eTcsa CcO3peBaHME HOBBIX AHIIEKJETOK M MeHcTpyauus. B opraHusme
JKEHIIUHBI NPOMNCXOAAT IOPMOHAaJIbHbIE NEPECTPOMKM, 3HAUUTEJbHBIE
U3MEeHEeHUsl BO BCeX IIpolleccax oOMeHa BellleCTB, BbIpabaThIBAIOTCA Be-
1IrecTBa, HeOOXOAUMbIe AJId HOPMAaJIbHOTO pPa3BUTUA 3apoabinia. Bo Bpe-
Ms 0epeMeHHOCTH BO3PacTalOT HATPY3KH Ha BCe CHCTEMBLI OPraHOB JKeH-
HIMHBI: OIIOPHO-ABUraTeJbHYIO, KPOBEHOCHVIO, BBIJAEJUTEJBHYIO W AD.
IloaTomy B aToT mepuon Oyayluasd MaThb AOJI)KHaA u3dberaTb TpPeBOT, I10-
BBIIIIEHHBIX HArpys3o0K, XOTA X0oJb0a, AJUTeJIbHOe IpeObIBaHUE Ha CBe-
’KeM BO3AyXe OUYeHb IOJIe3HBbI W AJA KEeHIIWHBb], U OJA peOéHKa, KOTOo-
poro oHa BbIHaInuBaeT. IIuiia goJikHa ObITh JIEFTKOYCBOSEMOM U He BbI-
3bIBaTh CHJBHOTO OpoOXXeHUsT B KulieuHuke. McKJouyaercsa
ynoTpedJjieHe B IIHUILIY aJIKOT0Jis, OCTPBLIX NMPUIIPAB U APYIHUX BeLIECTB,
KOTOpbIe MOTYT, IIPOHUKAs UYepe3d IMJAlleHTY B 3apOAbIII, NPUBECTH K
HapyIIeHUuAM HJIM 3aMelJIeHUIO ero pa3BUTUSA. BepeMeHHBIM KaTeropu-
YeCKH NMPOTHUBONOKA3aHO KypeHHe, KOTOPOe MOXKEeT NPUBECTH K IIOsB-
JIEHUIO Ha CBET HOBOPOXKJIEHHOIO C Pa3BUTOI y»Xe B yTpoOe MaTepu THA-
roi K KypeHUIO. Y KypSAIIUX MaTeped IeTH POXKIAITCA OCJIabJeHHbI-
MM, CTpaJalIlUMH PpPAJAOM pPacCTPOMCTB HEPBHOH [AeATeJbHOCTH,
CepeuyHO-COCYAUCTOH U APYruxX cucteM. B majbHeilieM TaKue AeTH Ha-
YHUHAIOT OTCTaBaTh B PA3BUTHU OT CBOMX CBEPCTHUKOB.

Pa3BuTue 3apoasilia yejgoBeKa. [lepuoa pa3BuUTUA 3apoAbINIa YeJio-
BeKa BHYTPM MaTEPHUHCKOro OpraHu3Ma HAa3bIBAIOT 3MOPHUOHAJBHBIM.
IATOT IIepUOoJ IIPOJIOJIXKAaeTCA OT MOMEHTA OMIJOJOTBOPEHHUS MO0 DPOXKIe-
HUA peOGéHKa u cocraBiseT okoJjgo 280 cyroxk (40 Hegenasn). Ilocae
OILJIONOTBOPEHUSI 3UroTa C ABOMHBIM HAOOPOM XPOMOCOM IIPDHMEPHO Cy-
TKU «OTAbIXaeT». 3aTeM NPAMO B MAaTOYHOM TpyOe HaUuMHAETCS Ipollecc

2. Kakue 3tanbl pa3snTmna pasnnya-
0T Yy MSIEKONUTAKWMX XWBOT-
HbIX?
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Ipo0JIeHNsI. 3UTr0Ta HAUMHAET AEeJIUThCA, HO TaAKHMM CIIOCOOOM, IPU KO-
TOPOM UYHCJIO XPOMOCOM B sape KaXI0i KJEeTKH He yMeHbIIaeTcd, a
ocraércss paBHbBIM 46. K MOMeHTyY BbIXOJa U3 siIleBOJa B IOJIOCTbH MaT-
KU (uepe3 6 CYTOK IIOCJie ONJOJOTBOPEHUSA) MUKPOCKOIIMYECKHII 3apo-
abimr coctTouT u3 30—32 KjeTok. EIE uepe3 CYTKH OH IPUKPENJISEeT-
csl K CTeHKe MAaTKHM, NMPOUCXOAUT TaK Hal3bIBaeMas UMNAAHMAUUSA.
Tam, rae 3apoAbIll IPUKPENHJICA K MaTKe, HAauMHAeTCA OOpa3oBaHUE
niaueHTbl. IldameHTa npeacraBJisieT cO00OM OUCK, YacTh KOTOPOTO
obpa3dyeTcss U3 CJIM3UCTOM OOOJIOUKM MAaTKU (MaTepUHCKas 4YacThb), a
YacTh — M3 KJETOK 3apojblilia (OJeTCKas JacTh). B mjalneHTe KPOBb Ma-
Tepu W ILIOJa He CMENIINBaeTcd, U OOMeH IIPOUCXOAUT dYepe3 TOHUaH-
I 3MUTeJHuil cocynoB. Uepe3d 8 Heaesb 3apOoAbIIl CTAHOBUTCA IIJIO-
J0M, CBA3AHHBIM C IJAIleHTOM M OPraHM3MOM MaTepH uepe3d IYIIOYHBINA
KaHaTUK, UJIU NyHnoBUHY (puc. 75).

Bcé BpeMsa BHYTPUYTPOOHOIO Pa3BUTHUSA MIJIOJ IIOJyUYaeT U3 KPOBU Ma-
Tepu IMUTaHHEe, KUCJIIOPOJ, TOPMOHBI U T. II.; B OOpaTHOM HallpaBJIEHUH,
U3 IJIoJA B OpPraHM3M MaTepHu, IPOXOAAT INPOAYKTHI O0OMeHa, IpeaHa-
3HAUeHHbIe OJIST BbIJeJIeHus. Kpome Toro, mjalleHTa ABJII€TCA BpPeMeH-
HOI "KeJie30ii BHYTPEHHEH CeKpelluHu: €€ KJEeTKH BbIJIEeJAI0T IOPMOHBI,
HeoOXOoAUMbIe IJII HOPMAaJIbHOI'O TeUeHUsA O0epeMeHHOCTH.

Haneko He cpa3y aMOPHOH CTAHOBUTCA IMOXOXXHM Ha MaJIeHbKOrO 4e-
JoBeuKa. Belb BO BpeMs BHYTPUYTPOOHOIO Pa3BUTUA UeJIOBEK, KaK U
BCe Apyrue MJIeKONHTalollue, IPOXOJAUT IIyTh PA3BUTUA CBOEro OHOJIO-
rM4YecKOro BHa: CHayaJla OH IMOXOXX Ha JIAHIIeTHUKA, 3aTeM HAaIOMHU-
HaeT MAaJIeHbKYVIO DBIOKY, IIOTOM MOSABJIAKTCSA YePThl 3€MHOBOAHBIX U
pentunuii. Ho atu npeBpallleHUSA NPOUCXOAAT AOBOJBHO OBICTPO, U K
Hayajgy LIecTOH HegeJu C MO-
MEHTa OIJIONOTBODPEHUSA 3MOPHUOH
BBITJISAUT KAaK MaJIeHbKUH YeJio-
BeueK, XOTA ero IJHuHa JHWIIb
HeMHOro mnpesbimiaer 1 cm. Ilos-
BOHOYHHUK IIOKa ellé XpAIeBOi,
HO Ha pPYydYKaxXx U HOXKax yxe
€CTh MAaJbllbl, cepAlle HadyWHaeT
outhcsai. K KOHIIY BOCBMOHI Heje-
JU 3aKaHUYMBaeTcda 3aKJajKa
BCeX OpraHOB, HauMHaeTcs obpa-
30BaHHE BCEX CHCTEM: KPOBEHOC-
HOH, NUIeBapUTEeJbHON, HEPB-
HOH, BBIIeJUTEJNbHOH. B aToT
NMepuo  3apOABII MMEET Maccy OkononnoaHsie
5 r u gauHy okoJo 4 cm. Hauwu- BOAe!

Hasd C AeBSATOH HemeJd U IO CO-
POKOBOii, Korjga 6GepeMeHHOCTb

Mnoa

Puc. 75. bepemeHHOCTb
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bepemeHHOCTs 1 poasbl

Poabl

3aKaHUYMBaeTCA pPOJaMHU, NMPOUCXOAUT Pa3BUTHE U POCT BCEX CHUCTEM
njgona. Ha nmaTtom Mmecsile 6epeMeHHOCTH MAaThb yXKe OlLUyllaeT ABUXKe-
HUSA IJI0JA, XOTS ABUraThbCS OH HAUMHAET HECKOJIbKO paHblle. K Mo-
MEHTY 3aBepIllIeHUs] 3MOPHUOHAJBHOTO IEPHOJa, TO eCTh K poJdaM, ILJIOJH
UMeeT MAacCy OKOJI0O 3 KI' U IJUuHY okoJyio 50 cMm. Ilepuon BHYTpPUyTpPOO-
HOrO Da3BUTUA 3aKAaHUYMWBAETCSA DPOJAMU.

Poasl. PacTyuinii mjion mOCTOSAHHO pACTATMBaeT CTEHKU MAaTKH, a K
KOHIly 0epeMeHHOCTH OH OOBIUHO IIepeBOpauyMBaeTCA M pacloJjaraercs
roJioBoii BHuU3 (puc. 76). s Toro uro6bl peOEHOK CMOT IIOSABUTBLCA Ha
CBeT, HeOOXOOMMO, UTOOBI Ta3 "KEHI[UHBbI HEeCKOJIBKO pacHIMpPUJICA, a
mieiika MaTKU packKpbuLiacbk. O00JI0YKa, OKpYyJKalolllasa NJOM, JIOIaeTcHd,
¥ HaYuWHAKTCA IIepUoJHuUecKHe COKpalleHUA MAaTKH — pPOJOBbIe CXBAT-
Ku. JeHIuHa, KOTOPYIO B 3TOT MOMEHT €€ >XKM3HM Ha3bIBAlOT POJXKe-
HUIlel, ITOMOTaeT CXBaTKaM, COKpallas MBbIIIIbI KUBOTAa U guadpar-
MBI. OTH COKpAallleHUus Ha3bIBAIOT NOTyramMu. B pe3yJjibTaTe HANPAKEH-
HOH paboThl MBIIIL PEOEHOK IIPOXOOUT INEHKY MAaTKHU, BJjaraJjuile U
IPOUCXOIUT ero pokaeHue. Korma rojsoBa peGEHKa BBIXOIUT U3 POIO-
BBIX IIyTel, NPOHUCXOIUT IEPBBIN BIOX, JErKHe DPeOEHKa HAaIlOJHAITCA
BO3JYXOM, M C 3TOrO MOMEHTA OH IBIIIUT CAMOCTOATEJIbHO, a He II0Jy-
YyaeT KHCJIOPOJA M3 MaTePUHCKONH KpPOBU uepeld mijaueHtTy. IIpoiecc po-
IOB TpebyeT OT MaTepH OTPOMHBLIX YCUJHII M 3aTpaT 3Hepruu. Bcien
3a pe0EHKOM BBIXOJUT M YaCTh ILJIAILEHTHI, OTCOEIUHSIOUIAACA OT CTEeH-
KX MaTKU 0e3 pa3pbIBOB KPYHNHBIX KPOBEHOCHBLIX cocyAoB. IlymoBuny
nepepe3almT, M €€ OCTAaTOK OBICTPO 3achlxaeT U OTIaJaeT, OCTABJIASA
JUIIb HeOOJIBIION pyb6ell, KOTOPbIII Mbl Ha3blBAeM NYNKOM. B 3To Ke
BpeMs MOJIOYHBIE JKeJie3bl MaTepPd HAUYMHAIOT BbhIpabaThIBATh MOJIOKO —
caMylo JIYYHUIyI0 NUINY OJIAd pe0EHKa, CO3JaHHYIO0 IIPUPOAOH B mpoliec-
ce 3BOJIIOIIMH. MOJIOKO COOEpPKUT abCOJIIOTHO BCe BelllecTBa, HEOOXOOU-
Mble [IJIS HOPMAaJbHOII JXKM3HU M OBICTPOro pa3BUTUA pebGeéHKa. Kpome
TOT0, BellleCTBa, COAepJKallluecd B MOJIOKE, IIPeJOoXPaHAT JeTCKUHR op-
raHu3M OT MHOIMX HH(PEKIMOHHBIX 3a00JIeBaHUM.
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Y KeHINUWHBI MOXKEeT BO3HHUKHYTH OIIYIIEeHHe, UTO OHA OepeMeHHa.
Ha aTy MbIC/Ib HABOAAT KOCBEHHbIE IIDU3HAKU OEPEMEHHOCTH, CDPeIu
KOTODBIX caMble TIJIaBHbIe: OTCYTCTBHE MEHCTDPyalluU; yBeJHUYeHUEe B
pa3dMepax MOJIOUHBIX eJjié3 ¢ 00JIe3BHeHHbBIMU IIPOABJIEHUAMU; IIOAB-
JleHVe TOIIHOTHI, PBOTHI, I'OJIOBOKDYIKEHUSA; yBeJIMNUeHUe nepe-
MEHUYMBOCTb HACTPOEHUs; IOBBLIIIEHHE YYBCTBUTEJBHOCTH K CJIAOBIM
3amaxaM; HM3MeHeHHe aNmneTuTa; yBeJIMUeHHe YaCTOThl MOUYEHCIIyCKa-
Huii. IIpu aTom 06 beKTUBHBIE U JOCTOBEPHBIEe NPU3HAKU OepeMeHHOC-
T MOTYT OBITh YCTAHOBJIEHbBI U KOHCTATUPOBAHBI TOJIBKO BPadoM.

IIpu 3amepkke MeHCTpyalluu Ha ABa AHA U 0oJjiee *KEHIIIUHE CTO-
UT BOCNIOJb30BAaThCA TECTOM [OJA OUArHOCTUKU OepeMeHHocTuU. OH
OYeHb IIPOCT B NPUMEHEHUM U NPaKTHUUYeCKU AocToBepeH. llocToBep-
HOCTh TecTa OyJeT BBIIIE, eClIM YOeAUTHCH, UYTO CPOK ero roJHOCTHU He
HUCTEK, M IIPOBECTU HCCJIefOBaHUe Oojee AByx pa3. Hecmorpsa Ha
BHENIHNWEe Da3JINYUA TEeCTOB, B OCHOBe UX JIEXKUT DeaKIIus Ha CIelu-
¢duueckuii ropMoH (xopuoruyeckuil zonadomponur — XI'), KOTODBIH
OOBIYHO HaUYMWHAaeT BhIpabaThIBaThCA B OPraHU3Me JKEHIIUHBbI IPU 3a-
JepxkKe MeHcTpyanuu. CaM rOpMOH ¥ NIPOAYKTHI ero pacliajia MOXKHO
o0HapyXuTh B Moue. [[Js uccjiefOBaHUS OOBIYHO 0E€pPYyT YTPEHHIOK
nopuuio mouu. Eciin ecTb COMHEHUSA B pe3yJibTaTaX TeCcTa, TO MOXKHO
coaTh aHaJMU3 MOYH B JlabopaTOpHIO.

Y10 Takoe HepemMeHHOCTb U KaKOBbl €€ OCHOB- bepemeH-

Hble NPW3HaKn? HOCTb.

KakoBbl OCHOBHbIE YCNOBWA HOPMAaSibHOro npoTeka- SmMmbpuoHanbHoe
HUs BepeMeHHOCTI? pa3BuTtune.
Kakosa pofib nnaueHTbl B nepuog HepemeHHOCTN? MnaueHrTa.

YTO NPONCXOANT C POXEHWULEN B Nepwog poaos? MnoaA.
OxapakTepu3ynte 0CoHEHHOCTU BHYTPUYTPOOHOro MynosuHa.
Pa3BUTUS YenoBseka. Poabl.

Kakoe 3HaueHue O OUOJIOTUUYECKON HAYKU KU MEET
yCcTaHOBJIEHHE TOro (paKTa, YTO 3apPOJBIII YeJOBeKa Ha
PaHHUX CTAagUAX, KAK U BCe IPyrue MJIeKOoIIUTAIOIIHe,
NPOXOOUT YCKOPEHHBII NyTh PAa3BUTHS CBOEro OHOJIO-
rudyeckoro Buga?



POCT U PA3BMUTME PEBEHKA
NOCJIE POXXAEHMA

Jlnst ycTaHOBJIEHUSA OCOOEHHOCTeM
pa3BUTUA peOEHKA MOCcJie POXXKAEHUS

OT 4ero 3aBWCAT 0COBEHHOCTM BBIJIEJIAIOT HECKOJbKO BO3PACTHBIX
PasBuUTUA AETEHBIWEN MIEKONU- nepuongoB. Hawubosee 1esecoodbpas-
TaloWKWX  XNBOTHbIX HBIM CUMTaeTcs TaKoe JejieHue pas-
poXaeHns? BUTUA peGéHKA Ha MepHOAbl, IPHU

KOTOPOM VUYHUTBIBAETCSA COBOKYII-
HOCTb €ro aHaTOMO-(pU3UOJIOrHuYec-
KUX OCOOEHHOCTEeHl U YCJIOBUII KHU3HHU, BOCIUTAHUA U OOyUEeHUA.

PaszauuamoT cienyoljrde BO3paCTHbIE NEePUOABI: HOBOPOXKAEHHOCTH
(nepBble 2—3 HemeJM KU3HU); 'PYAHOH (10 rojaa); siceqbHBIA (0T 1 ro-
Ia no 3 JieT); AOINKOJbHBIN (0T 3 A0 7 JeT); INKOJbHBIM, BKJIIOYAKOIIUKI
maagmuii (or 7 go 10 ser), cpenuuii (ot 11 go 14 jeT) u crapmiuii —
nOoAPOCTKOBBI (oT 14 mo 18 uier).

HoBopoxaénHoctb. 'pyaHoit mepuoa. HoBOpOKAEHHBIM DEGEHOK
cuurtaetrcsa nepBble 10—30 gHeii cBoel *KMU3HU, a 3aTEM ero Ha3bIBalOT
rPYAHBIM, MOAYEPKHBAA 3TUM €ro 3aBHUCHUMOCTb OT HNUTAHUS I'PYIHBIM
MOJIOKOM MaTepu (puc. 77). 'pyaHOII Bo3pacT YCJIOBHO NPOJOJIXKAETCS
0 roxa. 3a 3TO BpeMsA yBeJMUYHUBAETCS POCT M Macca TeJjla, 00bEM MO3-
ra, B 4aCTHOCTHU MO3>Keuka. PeOEHOK OBJaJieBaeT BCE 0oJiee CJI0XKHBIMU
IBM)KeHUAMHU. K TpéM MecsAlaM OH JOJIKEH Iep)KaTh roJIOBY, a K IIec-
TH — IIOJI3aTh ¥ CaAMOCTOSATEJNbHO caguTbcsi. OOBIYHO K TI'0OJ0BAJIOMY
BO3pacTy pebEHOK OBJIaJeBaeT HaBbIKAMH XOJAbObl. OJHOBPEMEHHO OH
HAUYNHAET TOBODHUTD.

SAceabnbrit nepuoa. B paunem xpercrBe (1—3 roga) ckopocTh pocra pe-
0EHKa HECKOJBbKO 3aMeIJIsIeTCsI, HO 3aTO aKTHBHO (POPMUDYETCS MBbIIILIe-

HHe U peub. K KOHIYy 3aToro mepuoza
CJIOBApHBIiI 3amac MOXKeT COCTaBJIATH
500—600 cuoB. PeGEHOK CcTpeMUTCA BO
BCEM MMOAPAaXXaTh HAXOAAIIUMCA PAJOM C
HUM B3DOCJBLIM, OH AKTHBHO HCCJIEAYET
OKpyokamouuii Mup. OH CTAHOBUTCS CIIO-
COOHBIM COBepLIaTh TOHKHE IBHMI)KEHUS,
OBJIaIeBaeT JOBOJIBHO CJIOXKHBIMH JBUra-
TeJIbHBIMU NporpaMmmamMu. Ecau mepuon
paHHero AeTCTBa NpPOTEKaeT B IJIOXUX
ycJI0oBUAX (pPeOEHKOM MaJio 3aHUMAaIOTCH,
He oOpamjaroT Ha Hero BHUMAaHWA), TO
3TO 00S3aTEeJIbHO IPUBOAUT K HapyIle-
HUAM ero (U3ndYecKoro M INCUXHUUECKOro
Puc. 77. lpynHon nepwog pa3BUTHA.
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PASMHOXEHWNE W PA3BUTWNE HE/TOBEKA

JOoLIKOJbHBINA ITEePUOa. ITOT MEePUOL
YCJIOBHO ITPOJOJIXKaeTcsa OoT 3 g0 6 Jier.
B 310 Bpemsa meTu OBICTPO pa3BUBAIOT-
csl, o0LIasiCh BO BpeMs UI'D CO CBOUMU
cBepcTHUKaMu (puc. 78). AKTHUBHO
pa3BUBaeTCA MO3r, COBEPIIEHCTBYETCS
abCTpaKTHOe MBINIJIeHue U BHYTPEH-
HAA peuyb. MHOruwe OgeTH OBJIAJEBAIOT
YTEeHHEeM M 3aYaTKaMM IHCbhMa.

IlIxoabHBI mepuonx (puc. 79). ItoT
Bo3pacTHoii mepuon (7—18 ujet) xa-
paKTepusyeTcs OYeHb OOJbUIMMH U3~
MeHeHUsMU, PeOEHOK IpeBpalllaeTcs
BO B3pPOCJIOrO uUeJsIoBeKa. B yacTHOCTH,
B nepuod 11—15 jer mpouCXOgUT IIO-
JIOBOE cO3peBaHUe, IIPUYEM B HACTOS-
liee BpeMs HaOJOTaeTcsa 3HAYUTEJb-
HOe yCKopeHHe U (pU3UUYeCcKOro, W II0-
JIOBOTO DAa3BUTHUS — TAK Ha3bIBaeMas

Puc. 78. [1oWwKOAbHbLIN Nepvos

axceaepayus. B cpegHem uyesioBek cTtajs Ha 10—12 cm BeIlIe, yeM ero
npegku 100 jsetr Tomy Hasdan. [la u rpyaHas KJeTKa 3aMeTHO yBeJIMYU-
Ja cBO 00BEéM. Jlocmexu cpeaHEBEKOBOT'O phILlaps, KOTOpPble HOCHUJIHU

CHUJIbBHbBIE M XOpPOIIO TPEHHWPOBAHHBIE

B3pOCJIbIE MYXXUYHHBI, C TPYAOM

MOTYT HajaeTb 14—15-1eTHHe COBpeMeHHbIe INKOJbHUKU. IIpuunHbl ak-

ceJiepallMM ITOHATHI He OO KOHIlA, HO CUHTAeTCs, UTO JIIOAU CTAJH II0-

JydaThb OOJIbIIE MOJHOIEHHBIX ITUIIEBLIX 0€JIKOB, BUTAMUHOB.
ITosnoBoe co3peBanme. IIo0BBIE JKese3bl 3aKJaAbIBAIOTCSA €IEé B 3MO-

PUOHAJBLHOM IIepUOoJe, HO MaJIbuu-
KN U JEeBOUYKH POXKIAKITCSA C ellé
He3peJbIMH CEeMEeHHHUKAMNW U AuU-
HHUKaMi, TO eCTb HUX JKeJie3bl elle
He MOTYT BBINOJIHATh CBOM (YHK-
UM 110 IIPOJOJIXKEeHHIO pojla ueJio-
Beueckoro. IlosoBoe coapeBaHUue
HayMHaeTCcA y Pa3/IMUHBbIX JIOOeil B
pas3Hoe BpeMmsa. Hauasio co3peBaHUA
3aBHCHUT OT TOro, K KaKOMy Hapo-
Oy NPUHAOJEXUT DPEeOEHOK, OT ycC-
JOBUM JKHU3HU U MHOTUX IDPYTUX
¢axkTopoB. B Hamie BpeMs II0JIOBOE
Cco3peBaHHEe Yy AeBOUEK HauWuHaeTCd
B 11—13 1neT, y MaJbYUKOB UYYyTh
no3xe — B 12—13 uet (puc. 80).
ITosoBoe co3peBaHHE MOXKeT 3Ha-

Puc. 79. LLkonbHbIM nepuog
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PocT 1 passurtne pebéHka nocie poxaeHus

YHUTEeJbHO 3aJep)KaThCsd, HaIpUMep
u3-3a HeNpaBUJbHOIO NUTAHUA
UJU OJIUTEJIbBHOTO WH(pEKIMOHHOIO
3abojsieBaHuA. B mepuong mOJIOBOTO
CO3peBaHUA U MaJIbYUKH, U JeBOU-
KM OYeHb OBICTPO PACTyT W IIPU-
6aBJyAIOT B Bece. Hampumep, pocT
MOJKeT yBesqnuyuBathcad Ha 20 cM B
roa! YBesuuuBaeTcsa pa3Mep BHYT-
PEeHHUX OpraHoOB, BO3pacTaeT [OaB-
JeHHe KpoBu. Bcé 3To Tpebyer
0oJILINIUX 3aTpaT 3aHepruu. KpoMme
Puc. 80. Monosoe co3peBaHue TOTO, HYyKEH KaJbpLUUi [Jd pacry-
IIUX KOCTeM, *KeJie30 IJis reMOTIJIO-
OuHa KpoBYW U T. A. MMHOrga KOCTH PYK M HOT YIAJUHAITCA TaK OBICT-
PO, UTO MBIIIIBI He yCleBalOT pacTH 3a HUMM, DPACTATUBAIOTCA U MO-
I'yT BO3BHUKHYTH 0OJIe3HEHHbIe, HO He ONaCHble CyJOPOTH.

ITonmoBoe co3peBaHue omnpenesdeTcad AeATEJIbHOCThIO HEHDPOIHIO-
KPDUHHOM CHUCTEMBI U SABJIIETCA OUYEHb CJIOKHBIM U MHOTOCTODOHHUM
npoieccoM. B pe3dyabTaTe 3TOro mpornecca 'OpPMOHBI MaJIbUMKOB ofec-
NeYynBalOT DOCT IIOJIOBOTO UJieHa, YTOJIIIAaeTCsa KOXKa MOIIIOHKHU, a B
AUYKAX HauyWHaeTCA BbIpabOTKa crmepMaTo3ounoB. IloABiaATCA Hepo-
U3BOJIbHBIE BbIJEJEHUSA CIEPMbl — IOJIJIOIHNN — IIEPBBIHi NPU3HAK MO-
JIOBOT'O CO3pEeBaHUA IOHOLIEH.

ITapannenbHO M3MEHEHUAM B IIOJIOBOH CHCTEMe IPOUCXOOUT (HOPMU-
pOBaHUE GMOPUUHbBLX NOJ0BbLX NPUIHAKOE. Y BeJUYUBAETCA ropTaHb, U
roJioc mejaercd HHxKe. HaumHaeTcs poCcT BOJIOC Ha Jiulle, I'PyaH, JIOOKe,
NOIMBIIIIeYHBIX BHaauHax. OBoJiOCEHUE Yy MaJbUMKOB IPOUCXOLUT IIO
MysxckoMy tuny. Koxxa gesmaerca 6ojiee "KUDHOM, ¥ Ha Heill MOT'YT IIO-
ABUTHCA YI'PHU, TAK KaK INPOTOKU CAJIbHBIX 2KeJjé3 3a0MBalOTCA KOYKHBIM
casoM. MeHsieTcsa hopMa TeJja: ILJIeYU [eJIalIOTCA LINpe, MBIIIIILI MOIIL-
Hee, HOrU AJauHHee. PopMupyerca OPIOIIHON TUIl ABIXaHUA: BIOX IIPO-
HCXOOUT B OCHOBHOM 3a CUET COKpPAallleHUs MBIIIIL guadparMel »KHUBOTA.

Y meBouex B mepHOJ IIOJIOBOTO CO3PEBAHUA HApAAY C PAa3BUTHEM MBbI-
HIEYHOM CHUCTEeMbl DABHOMEPHO YyBEJHNUYUBAETCA IMOAKOXKHBIA XHUPOBOM
cJIOH, (hopMHUpYeTCs TPYAHON THUI AbIXaHUS, TO €CTh BAOX IPOUCXOIHUT
B OCHOBHOM 3a CUET COKpAalleHus Me)XpPEOepHBIX MbIlII. Kpome Toro,
B 3TOT IIepUOJ OBICTPO PA3BUBAIOTCA MOJIOUYHBIE YKeJjie3bl U HNPOUCXOIUT
CTaHOBJIEHWE MEHCTPYaJIbHOrO IIMKJa. IMYHUKU NOPOU3BOLAT 3peJible
ANIeKJEeTKH, CIIOCOOHbIe K OIIJIOAOTBOPEHMNIO, a TaK)Ke I'OPMOHBI, He0O-
XOOUMBIEe IJIT HOPMAaJIbHON JeATeJIbHOCTU YXEeHCKOUW NHOJIOBOM CHUCTEMBI.
T'osoc mpakTHuyeCcKHM He MeHseTCs, OBOJIOCEHHE IPOUCXOAUT MO KEeH-
cKOMy TuIly. B pe3ysabTaTre IIOJIOBOTO CO3PeBaHUSA SAWUUYHUKU U CeMeH-
HUKU HAUYWHAIOT YCTOMYUBO BbIpabAThIBATH IIOJIOBBIE KJIETKU.
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IloapocTKOBBIA Iepuoa — BarKHeHIIas cOCTaBJAKOLIAA INTKOJbHOTO
nepuoga XXHU3HU uejoBeKa (oT 11 mo 15 ser). B aToT camblii KOpPOT-
KMJ II0 ACTPOHOMHUYECKOMY BpPEeMEeHH NepHoJ uepe3 BHYTPEHHUe
KOH(QUIMKTHI C cAMUM CO0OOIf M C OKDPYIKAIOUIUMHM JIIOAbMU IIOJDPOCTOK
NPOXOIUT BEJUKHUN IIYTh B CBOEM pPa3BUTHU. B 3TO BpeMsa IIPOABJIA-
eTcsd HeYCTOMUYMUBOCTL XapaKTepa M IIPOTHBOPEUYUBOCTL 3MOIIMOHAJIb-
HBIX COCTOSAHUNM — BBIPAXXEHHBIA IICUXOJIOTHUYECKHUH AUCKOMQOPT,
TpeBora, CTpaxu, OIIylleHHe OJMHOYEeCTBa U T. II.

OH HauWHaeT MNO-HOBOMY OILIEHMBATh CBOM OTHOIIEHUS C CEMBbEH,
YTO YaCTO BBIPAXKAETCA B OTUYIKJIEHUMN OT BCEeX TeX, KTO IIPUBBIYHO,
M3 roja B roJ OKas3blBaJl Ha HEro BJUAHUe. XapaKTEepPHONH UepTOi II0-
BeJeHUSA IIOAPOCTKOB ABJAETCA CTPEeMJEHHEe OCBOOOAUTHCA M3-II0J OIe-
KHU ¥ KOHTPOJIA CO CTOPOHBI B3pOocCJbIX. Ilo KpaiiHeli Mepe TaK 3TO 4a-
1Ie BCero BOCHPHMHUMaeTcd poauTelsmMu. Ha camom pgejie mOIPOCTOK
CTPEMHUTCA HE CTOJIBKO IIPOTHUBOCTOSATH B3POCJIBIM, CKOJIBKO CTAaTh
HapaBHe C HUM, UTO, KOHEUYHO, TPYAHO OCYIIEeCTBUTH IIPU ONpeaesIEH-
HOM 3KOHOMHYECKOH M COIL[MAJIbHOW 3aBHUCHMOCTH.

Jlerko yBUAeTh CXOJCTBO B IIOBEJEHUN MOAPOCTKA U TPEXJETHEIro Ma-
JIbIIIIA: BCE Te J)Ke YyNpPAMCTBO, HETaTUBU3M, CTPOITHUBOCTb, CBOEBOJIUE.
Torma oH He XO0TeJs XOAUTHL 3a PYKY CO B3POCJBIM, KeJjlasd YTBEPAUTH
IpaBO HA CaMOCTOSTEJIbHOCTB, Ceifuac AJI Hero Ba)KHO NPHU3HAHHE CBO-
ero JIOCTOMHOrO IIOJIOYKEHUSA B OOILleCTBe M CaAMOCTOSATEJbHOCTH.

Kakue 3Tanbl pasBuTUsS NPOXOAuT YenoBek Hoso-

nocne poxaeHus? POXAEHHOCTS.
KakoBbl 0COBEHHOCTW pa3BUTUS OeTer B rpyaHOM Ipya+ow,
BO3pacTe? ficeNIbHbIN,
YTO MOXEeT NPUBECTU K HAPYLEHNAM B Pa3BUTUN pe- LOLUKOMbHBIA,
DEHKka B paHHWW OeTCKun nepuoa? LWKOJIbHbINA
KakoBO 3Ha4YeHWe urpbl B pasBuUTUM OeTen? nepuoAsbi.

YT1O Takoe akcenepaums? MNMonosoe

OxapakTepnsymte 0CODEeHHOCTU pa3BUTUS OeTen u
NOAPOCTKOB B LWKOMbHbLIV NEpUOoA.

OT 4yero MoXkKeT 3aBHCETh
IIOJIOBOTO CO3peBaHHHA?
CBs3aHHBLIE C MOBeICHHE
BOXKIATh 3TOT OPO ecc.
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YesoBeK, Kak U JII000e KHBOE CYLIeCTBO, CIIOCO0OEH K BOCIIPOU3BOJ-
CTBY cebe MOJOOHBIX 34 CUET ITOJIOBOTO PA3MHOMKEHUSA, KOTOPOe MIPO-
UCXOOUT IIYTEM CJUSHUS MOJIOBBIX KJETOK BHYTPH KEHCKOT'O opra-
HuaMma. B peaysbraTe OyayluIuii peOEHOK BMeCcTe C TeHaMU IOJydyaeT
OT pOAUTEJIeHl OIpeAeéHHYI0 TeHEeTHUUECKYI0 MH(OpMAaIlUi0, HOCHUTE-
JAMH KOTOPOH ABJAKTCA XPOMOCOMBI,

ITosn0BBIE KJIETKH, KOTOPbIE 0OPa3yIOTCA B MOJIOBBIX JKeJie3aX, CO-
Jep)KaT OOWHADHBIN () HAG0P XPOMOCOM, COMATUUYECKHE KJIETKHU
IBOITHOM (2n) Ha6op xpoMmocoM. IIoJI0BbIE XPOMOCOMBI y JKEHIIIUH HO-
cAT HasBaHMe X-XPOMOCOMBI, & Y MY>XUHUH — Y -XpPOMOCOMEI.

YesoBeK, B OTJHUYHE OT XUBOTHBIX, I'OTOB K Pa3MHOXKEHUIO
INOCTOAHHO: C MOMEHTa IIOJIOBOTO CO3peBaHUA U OO0 cTapocTu. [las
TOTO YTOOBI IIJIAHHMPOBATh POXKIAE€MOCTh, JIOAU NpuOEraroT K KOHT-
palenmuu.

BepeMeHHOCTP — 3TO COCTOSIHMWE JKEHIIWHBI, B OPraHU3Me KOTO-
poi1 pa3BuBaeTca OyAylLUil peOéHOK. BepeMeHHOCTh HAYUHAETCA I10C-
Jle ONJIOAOTBOPEHUS SHIEKJETKH CIIepMAaTOo30MJ0M, a 3aKaHUYHWBAaET-
cA po)xkaeHueM peOeéHKa. IlepBbIi Npu3HAK OEepeMEeHHOCTH — IIpe-
KpallleHHe peryJjJapHoi MeHcTpyanuu. HopmasbHasa 6epeMeHHOCTDb
y "KeHIIUWHBI npoxoJkaercs 280 cyToK.

Ilepuon pa3BuTHA 3apOoJbIlIa UYeJIOBEeKAa BHYTPU MAaTEPUHCKOTO Op-
raHy3Ma Ha3bIBAIOT BHYTPUYTPOOHBIM HJNU 3MOPHOHAJbHBIM. Bcé
BpeMs BHYTDPHUYTPOOHOrO PAa3BUTHUSA IIJIOJ Uepel3 NJIALEHTY U NMYIIOBU-
HY IOJIyyaeT M3 KPOBM MAaTepu NHUTAHUE, KUCJIOPOJL, TOPMOHBI U ID.,
B OOpaTHOM HaIlpaBJEeHWHW — U3 IIJIoJAa B OPraHM3M MaTepu — IIPO-
XOOAT NPOAYKTHI OOMeHa, ITpegHa3HaueHHble AJIs BblAesieHUA. Ilepu-
Ol BHYTPUYTPOOHOTO PaA3BUTHS 3aKaAHUMWBAETCS POJaMH.

ITocoe po)kaeHUA HA CBET YEJIOBEK NPOXOAUT HECKOJBbKO BAaXXHBIX
3TAIlOB CBOEr0 PAa3BUTHSA, XaPAKTEPUIYIOUIUXCA OIIpPedeJEéHHBIMU
AHATOMUUYECKHUMH, (PUUOJIOTHUYECKUMH U IICUXUUYECKUMU H3MEHEeHU-
AMHU, HAa NPOTEKaHHE KOTOPhIX 3HAUUTEJIbHOE BJIUSHHE OKAa3bIBAIOT
He TOJIBKO IIOJIydeHHas II0 HacCJIeACTBY IeHeTHUYecKasa HHGopMaIusd,
HO U YCJIOBUS KaK IIPUPOJHONI, TaK M COI[HAJIbHOM Cpeabl.

PazinuarT HOBOPOXKIEHHOCTb, I'PYAHOI, SCEJbHBIN, JOIIKOJb-
HbIII W HIKOJbHBIII IEepHUOabl pa3BUTHUA pebeHKa. B moapocTKoBOM
Bo3pacrte (11—13 JieT) IpOoUCXOAUT MOJIOBOE CO3PEBaHUE.



Buosiornueckasa mpupoja ueJo-
BeKa TpPOABJSETCS B CTpeMJie-
HUU COXPAHUTH CBOK MKMH3Hb U
TIPONOJIXKUThL €€ BO BpeMeHU U
IPOCTPAHCTBE Yepe3 pa3MHO-
’KeHue, obecrmeuynB MaKCHUMAaJb-
HYI0 6e30I1acHOCTbL U KOM(OPT.
Bcé 310 gmocTuraercsa uepes
IOCTOAHHBIE B3aMMOOEHCTBUSA
yeJJ0BeUeCTBa CO cpenoil obura-
HUus.

Bbl Y3HAETE

— 00 apanTtaymm yenoseka K NPUPOAHON W
coumanbHoOW cpege;

— O npaBwufax nNoBefeHVs B OKpYyXaioLlien
cpede, B ONACHbIX W Ype3BblYaMHbIX CUTYa-
LMAX KaK OCHoBe He3omacHoCTK coBCTBeHHOM
XU3HN.

Bbl HAYYUTECD

— Xapaktepu3oBaTb 0COHEHHOCTU MpUpOoA-
HOMO 1 COUWAanNbHOIO OKPYXEeHWs 4eNoBeka;
— XapakTepw3oBaTb 3aBMUCMMOCTb 340POBbA
4yenoBeka OT COCTOAHUA OKpYXaiowen cpeasbl;
— NPOBOAWNTb aHanW3 N OUEHKY BNUAHWUA
akTopoB OkpyXatolwen cpedbl, PakTopos
pyCKa Ha 300pOBbe YenoBeka.

rjaBa 14



§ 58. COUMAJIbHAA U NPUPOAHAR
CPElA MYENNOBEKA

Cx0oACTBO uyeJiIOBEKA C APYTHMMH BHU-
JaMu O0OBbACHSETCs ero OuoJoruydec-

1. Y10 npepcTasnser cobon 4eno- KHM [IPOMCXOKAeHUeM, IIPUHAIJIek-
BEK Kak Buonornyeckun sug? HOCTBIO K MHPY KUBOH HDPUDPOIHI,
2. Kak noenusna coumansHas cpe- rie OeiCTBYIOT GHOJIOrMUYeCKHe 3a-
Aa Ha 3BofIOUMIO Yenoseka? KOHBL. A ero oTJIMYMA OT HUX OIpe-
3. KakMM BMAAM XWMBOTHbIX CBOW- A€JIAOTCA TPUHALJIEHHOCTHIO HUMEH"
CTBEHHbI HEKOTOpble (POPMbI CO- HO K YeJOBe4YeCKOMY OOLIecTBY, IAe

OeHCTBYIOT 3aKOHBI OOILIEeCTBEHHEIE,
conuasgbHble. [Ipu 3aTOM cCyIecTBO-
BaHME Ka’XXJOro uejloBeKa, 0COOEHHO
B ropojie, BCEIEJO 3aBUCHUT OT HEUCUHCJHUMOI'O MHOX>KECTBA HE TOJBKO
HEepPOJACTBEHHBIX, HO U COBCEM HE3HAKOMbBIX €My JIIoJei, HOOBIBAIOLIUX
¥ IMOCTABJAKIIUX NOHUILY, TENJOo, OJeXXAy, BCé HeoOXOoauMoe OJIA KU3-
HU. JTa [IBOMCTBEHHOCTb INPHUCYIIA TOJbKO YeJOBEKY, KOTODBIN npen-
cTaBJAeT CcOo00il eIUWHCTBEHHBIN Ha Hallel njgaHeTe OMOCOLMAJBHBIN
BU.

CBA3HU uesioBeKa ¢ MpUpoaHOU cpemoit. CrenudukKa cpeabl oOOUTAHUS
yeJIOBEKa 34KJII0UAeTCA B CJIOXKHeHIIeM NepenjeTeHUU COILUAJIbHBIX U
OPUPOIHBIX ycJOBUI. Ha 3ape yuesioBeueCKO HCTOPUU MMEHHO ITPUPOI-
Has cpeja uUrpaJja pelnarmllyio POoJIb B 3BOJIOIUYM 4YeJIOBEKa, HO U Ha
CEeroJHAINHUNA JeHb ero GUOJIOTMYeCKas CYIIHOCTh IPAKTHYECKH He U3-
MEeHHJIACh.

Kak u B riny6oKoil ApeBHOCTH, COBPEMEHHOMY UeJIOBEKY [IJIA Moanep-
KAHUSA JKU3HeNeATEeJbHOCTU TpeOyeTcsa (uU3UoJoruyeckasd HopmMa —
npuMmepHo 2500 KkaJg B CyTKH. EcTecTBEHHO, YTO ApPeBHUEe IIPDEJKH Ue-
JIOBEKa Ha JOObIBAHMWE NUIIM He MOTJIM TPATUTbL OOJIbIlle 3HEPruU, UyeM
noJyyanau, noenas JoObluy. B mpou3BOACTBO COBPEMEHHOM NHUIIU UeJIo-
BEK MMeeT BO3MOXKHOCTb BKJIAILIBATH MOIIHbI€ JOIIOJIHUTEJIbHbIE 9HEp-
ropecypcbl, HalpuMep TOIIJIUBO OJiA MAIIUHHONA OOpPabOTKH IIOUYBBHI,
TPAHCIIOPTUPOBKU U IepepabOTKU CeJbCKOXO3AHCTBEHHONH IPOAYKIIUH,
3HEPrui AJsA NPOU3BOJACTBA YAOOPEHUHA U T. A. DTU IHEPreTHUYEeCKHUe
BJIOXKEHUSA MHOTOKPATHO IPEBOCXOOAT MYCKYJbHYIO CHJIY UYeJIOBEKA.
ITosaToMy MBI MOXKeM CKa3aTh, YTO BO3AEHCTBUE IPUDPOAHBIX YCJIOBUH
Ha COBPEMEHHOI'0 YeJIOBeKa B 3HAUUTEJbHOH CTeIleHHM HelTpaju3yercs
YCJIOBUAMU COLIMAJIbHOI CpeIbl.

CBs3M uejiOBEeKa ¢ COLMAJIbHOM cpenoii. BceM 6e3 HMCKJIIOUEHUSA XKU-
BOTHBIM CBOMCTBEHHBI BHYTPUBHAOBbIE B3aUMOJEHCTBUA, KOTODbIE HAa-
3bIBAIOT UHIWBHUAYAJbHBIMU HJIH Ja’ke COIMaJbHBIMU CBA3AMU. [Ipu
9TOM OHU CIOCOOHBI OOMeHUBATHCA HH(GpoOpMallMell OJA COrJIaCOBaHUA
CBOUX [OEHCTBUN U OTBETHBIX DeaKIUi Ha NposBJieHHe (PAKTOPOB Cpe-

LManbHOro nosegeHus?
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abl. HO Ba)XHO NHOAYEPKHYTh, UTO OJA IIOAABJISIOLIETO0 OOJBIIHMHCTBA
BUJOB TAKOT'0 pOJa IIPSAMbIe KOHTAKTBHI MEXOIY OCOOAMU >XKU3HEHHO 3Ha-
YUMBbl TOJIBKO B ONpeJesIEHHble NepUOAbl )KU3HU (Pa3MHOXKEeHue, MUT-
panuu, MNOWUCK NOHUIIM, OOHApPYyXeHHe OINacHOCTH, 3allluTa OT Bparos,
CTPOUTEJbCTBO yOEXXUIl U T. II.). Mcrnosb3yemMble MU CHUT'HaJIbI, Kak
NpaBUJIO, KOHKPETHH! (IIpefynpekieHue 00 OIaCHOCTHU, COOOIIeHUEe O
nuie, obpallleHHe K MOJOBOMY NapTHEPY HUJIM HNOTOMCTBY U T. II.) U
nepefamTCcA Ha OTPAHUYEHHYIO AUCTAHIIUIO B TeueHHe OI'DAaHUUYEHHOTI'O
BpemeHu. HakomineHune Takoil mHpopManuu, eé npaMasd Iepegaya U He-
NOCpeICTBEHHOE MHCIIOJIb30BAHME BTOPBLIMU M IIOCJIENYIOLIMMH IIOKOJIe-
HUSAMHU HEBO3MOJXKHBHI.

YpoBeHb pa3BUTHA HHGOOPMAIIMOHHBLIX CBA3€il B 4YeJOBEUYECKOM O00-
IIecTBe KadyeCTBeHHO MHOH. OHHU HAaCHBILUIeHbl CUTHaJaMHU JIIO0OI CJIOMK-
HOCTU, KOTOpbIe He TOJbKO CHOCOOHBI eJUHOBPEMEHHO OXBAaTUTh BCE
HBbIHE JKHBYIllee UeJJOBeYeCTBO, HO M MOTYT OBITh aJApecoBaHbl BCeM 0OV-
OYUIUM ITOKOJIEHUSM.

Apanranus 4yeJioBeKa K cpele OOUTAaHUSA. B HOBBIX NPUPOAHBIX U
COIlMaJIbHBIX YCJIOBHAX YeJIOBEK B HACTOsfAlllee BpeMA HepegKO HUCHOBITHI-
BaeT BJIUAHUE BeCbMa HEOOBLIUHBIX, & MHOT'JA UPE3MEPHBIX M YKECTKUX
(GaKTOpPOB Cpelbl, K KOTOPHIM 3BOJIIOIITMOHHO OH ellé He roroB. Ho ue-
JOBEK, KaK W APYyTrue BUIbl >KHUBbBIX OPraHU3MOB, CIIOCO0EH aJgaIlTHPO-
BaTbCA, TO €CTh IIPHUCIIOCAOJMBATBCA K YCJIOBUAM OKDPYIKAaIILIeil cpelbl.
Apanranuio yesjgoBeKa K HOBBIM IIPUPOJHBIM M IIPOU3BOIACTBEHHBIM yC-
JIOBUSIM MOYKHO OXapaKTepHU30BaTh KaK COBOKYIIHOCTH COLMAJIbLHO-OHO-
JOTHUYECKUX CBOMCTB M OCOOEHHOCTel, HeOOXOAUMBIX OJA YCTONYHBO-
ro cylLieCTBOBaHUA OPraHu3Ma B KOHKDETHOH cpefe.

JKu3Hb Ka)KIOoro yesioBeKa MOXXHO paccCMaTPHBATh KaK IIOCTOSAHHYIO
ajanTaiuio, HO Halllu CIIOCOOHOCTH K 3TOMY UMEIOT OIIpelesIéHHbIe I'pa-
Huibl. CylecTBYIOT pa3JnuyHble BUALI agantanuii. Hanpumep, non ¢gu-
3uonozuveckoil adanmayueii. TOHUMAKIOT OOCTUKEHHE UYeJIOBEKOM ycC-
TOMYUBOIO YpPOBHA (GQYHKIIMOHWDOBAHUA OPraHM3Ma U ero 4yacTeil, mpu
KOTOPOM BO3MOJKHa [OJUTeJbHad aKTUBHaAA [OeATeJbHOCTb (BKJIOUasd
TPYAOBYI0O aKTUBHOCTb B HM3MEHEHHBIX YCJIOBHUAX CYIIeCTBOBAHUA), a
TaK)Ke CIIOCOOHOCTH K BOCIIPOU3BEAEHUIO 3JOPOBOrO IIOTOMCTBAa. pyru-
MU CcJOBaMHy, (pu3noJOoruyeckKas ajanTanus HaIpaBJieHa Ha COXpaHe-
HUe OTHOCHUTEJBbHOIO IIOCTOSTHCTBA BHYTPEHHeH cpelbl opranuama. OHa

ONOBBINIAET YCTOMUYUBOCTL OpPraHM3Ma K XOJOoAy, Tennay, r
KHCJIOPOZJa, U3MEeHEeHUAM 0apOMEeTPUUYEeCKOI'0 JaBJIEHUS U IDYIHEM
TOpaM.

Cnoco6HOCTh amanTUPOBATBCA K HOBBIM YCJIOBUAM
HEeOOIWHAKOBa, B CBA3U C 3TUM MOXXHO T'OBODHUThL 00
adanmayuu. Tak, y OZHUX JIOAEH IPU Ja-TLHHAX Ban
OBICTPBLIM IlepeceueHNeM HEeCKOJbKHX YaCOBRIX CI.T. ar
CMEHHOII paboTe BO3HMKAIOT TaKHe HeDIarONPHATHLIE CHMIITO



CoumansHas 1 NpupoaHas cpesa 4Yenoseka

HapyllleHue CHa, yXyAlIeHHe CaMOYYBCTBUS U HACTPOeHUA, HEeBPOTU-
yecKHe paccTpoiicTBa, OOOCTPAITCA XPOHHUecKHe 3aboJieBaHUA, Iaja-
eT paboTocnocobHOCTh. [[pyrue ke aganTHPYIOTCA OBLICTPO.

YuureiBaTh aganTHBHbIE OCOOEHHOCTH BajyKHO IIPM OTOOpPE JIIoAeN AJIs
paboThl B HOBBLIX KJjuMaToreorpauyecKux ycCJOBUAX, Ha KOHBeiiepe,
njad obeclieueHUSA HAAEXKHOCTH U 3(P(HEeKTUBHOCTH HOUYHOI'O TpyJaa, B
YaCTHOCTH B cdepe KPUTHUECKHX npodeccuii (IETYUKHU, HIOPEPHI, Ma-
HOINHUCTHI, HIaXTEPHI).

H3yueHue aganTUBHBIX BO3MOXKHOCTEH udeJloBeKa M pa3paboTKa co-
OTBETCTBYIOIIUX PEKOMEHJAIluil MMeIOT B HacTosdlllee BpeMs BaKHOe
NpaKTHYecKoe 3HaUYEeHUeE.

AnanTaioOHHBIE DeaKIIUU TaKiKe JeJAT Ha HecneyuguueckKue (006-
miye), IPOUCXOAAIINe MOJ BJIMAHUEM IIPAKTHUYECKH JI0O0ro JOCTaTOu-
HO CHJIBHOI'O MJIK JAJIUTEJBHOTO CTHMYJIa U COIPOBOXKAAloluecA OIOHO-
TUNHLBIMHA H3MEeHEeHUAMH (QYHKIIUII opraHuama (CUCTeM U OpraHoB) B
OTBEeT Ha pa3JIMuHbIe II0 XapaKTepy BO3AeHCTBUA, U cneyuuueckue
(4yacTHbBIE), NpPOABJAKOIINECA B 3aBUCUMOCTH OT XapaKTepa U CBOMCTB
BO3JEMCTBYIOIMUX YycaoBuil. Hecnenupuueckuit orBeT OopraHu3Ma Ha
J000e MHTeHCHBHOe Bo3aeiicTBue Ha Hero I'anc Ceabe HasBaJl cmpec-
com, a BbI3bIBalOIIUA ero gaxkrop — cmpeccopom. Ilo Cesnbe, oGLIMit
adanmayuoHHbLil CUHOPOM KAaK OTBETHAS PEaKI s Ha CTPECCODP BKJIIO-
yaeT B ce0A yCHJIeHHEe AeATeJbHOCTU rumnorajaMyca, rumnodusa c yBe-
JUYEeHUEeM NPOAYKIUU aapeHOKopTurkorponHoro ropmoHa (AKTT), ru-
nepTpod@uio KOpPbI HAANOYEUYHUKOB, aTPO(HUI0 BUJIOUYKOBOM KeJe3hl,
U3bA3BJIEHUE CJU3UCTOI OO0OJIOUKU KeJayaxa. B majgbHeiinieM ObLIU IO-
Ka3aHbl yyacThe B CTPECCOPHOM peaKI[MN ITPaKTUUYECKH BCEro OpraHus-
Ma W Beayllad pPOJib LIEHTPaJbHOM HEPBHOII CHCTEMBI.

B pasBuTumM 0OJBIIMHCTBA ajanTaluii Mpocje)KuBaeTcs ABa 3Tala:
HavYaJbHBIA — CpOuHasA adanmayusa U Nocjefyolnuit — 00.1208peMeH-
Haa adanmayus. CpouHas ajganTallMOHHAs peaKIlMs pa3BUBaeTCsa cpa-
3y C HayaJOM [JIeiiCTBUS CTpeccopa Ha OCHOBE I'OTOBBIX (hHU3UOJIOTHUEC-
KHX MeXaHNW3MOB, HAaIIpDUMep YBeJIMUEHHe TEeNJONPOAYKIIMKM B OTBET Ha
XO0JIONOBOE BO3eMCTBUE WJIU IIOBBIIIEHUE JIEFOYHOM BEHTUJIAIUU INPU
HelOCTaTKe KHCJOpOoJa BO BAbIXaeMOM Bo3ayxe M T. A. OHa MobuaIu3y-
eT (DYHKIMOHAJIbHbIe De3epBbl U YaCTO B HEIMOJIHOW Mepe obeclieyuBa-
eT aganTaluoHHBIN 3addekT. JosroBpemMeHHas aganTalliOHHAA peak-
nusA pa3BuUBaeTCA IIOCTEIIEHHO B pe3yJbTaTe AJUTEJbHOT'O HJHU MHO-
rOKpPaTHOTO [JOeHCTBUA Ha OpraHu3M (paKTOPOB BHeIIHEeH cpeabl. JTa
azanTanud NPOUCXOJUT HA OCHOBE MHOIOKPATHOM CPOYHON ajanTalluH.
B uTtore HakomJeHUS CTPYKTYPHBIX M (GYHKIIMOHAJbHBIX H3MEeHEeHUI
OopraHm3M npuobOpeTaeT HOBOE KadyeCcTBO — U3 HeaJallTUPOBAHHOTO
npeBpallaeTcsd B aJalTUpoBaHHBIN. IMeHHO TaKoOil mepexoJ OT CpoOu-
HOI ajgamTaluyd K OOJI'OBPEMEHHOH /JeJjiaeT BO3MOJXKHOIN CTaOUJBbHYIO
’KU3Hb OpraHM3Ma B HOBBIX YCJIOBUAX.
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AJzanTuBHBIe THUIIBI YyejoBeka. Cpeau JIOgeil MOYKHO BBIJEJUTH JBa
KpalHUX aJalTUBHBIX TuUmna. IlepBelil U3 HUX — cnpurmep, XapakTe-
PU3YIOILIUIICA BBICOKOM YyCTOHUMBOCTBHIO K BO3JEHCTBUIO KPATKOBPEMEH-
HBIX 3KCTpeMaJbHbIX (PAaKTOPOB U NJOXOH HNEPEHOCHUMOCTBHIO JIUTEJIb-
HBIX HArpys3ok. BTopoi Tunm — cmailep, OTJIUUYAIOLIUNACA BBICOKOH CIO-
COOHOCTBIO IEPEeHOCUTb AJHUTeJIbHble MOHOTOHHBIE Harpy3KH.
HccrnenoBanusa noxkasajau, YTO B CeBePHBIX PEeruoHaX CTPaHBI Cpeau Ha-
ceJleHUs npeoOJiafaloT JIIOAU TUMOa craiep.

HanpsaxeHnue m yromjaeHue. B Hacrosllee BpeMs 3HaUYUTeJbHaAsdA
yacTh 0OJIe3HEel UYesJOBEKa CBsf3aHA C YXYAIIEHWeM KadecTBa Halied
cpenbl oOUTaHUA: 3arpsA3HeHneM aTMoc(ephl, BOAbl U MOYBLI; HEJOOPO-
Ka4yeCTBEHHOCTBHIO IPOAYKTOB NMUTAHUSA; BOo3pacTaHuem mniyma. Haxo-
AsCh B HEOJIarONMPUATHBIX YCJIOBUAX Cpebl, OPraHMU3M UeJIOBeKa MHCIIbI-
ThIBaeT COCTOSSHUE HANPSAXKEHUA U IOCJeAYIOUero yTOMJIEHUS.

HanpsokeHnne — MoOUIM3alus BCeX MEXaHU3MOB, 00eCledynBaIOLINX
onpeleéHHYIO JeATeJbHOCTh OpPraHM3Ma uesioBeKa. B 3aBUCHMOCTHU OT
BEJIMYUHBI HATPY3KHU, CTeleHUW MOATOTOBKU OPraHu3Ma, ero (pyHKI[HO-
HaJbHO-CTPYKTYPHBIX U 9HEPreTUYEeCKUX PeCyPCOB CHUYKAETCHA BO3MOXK-
HOCTh (DYHKIIMOHUPDOBAHUS OpPraHu3Ma Ha 3aJaHHOM YpPOBHE, TO €CTb
HacTynaeT yToMJeHHe.

IIpy yTomiaenuu 370pOBOTO 4YeJiOBEeKa IIPOMCXOJUT Iiepepacrnpenese-
HUe BO3MOYKHBIX De3epBHBIX (GYHKIIMII OpraHm3Ma, U IOCJe OTAbIXa
BHOBBb ITIOABJAIOTCA CUJIBI. JIIOAU CIIOCOOHBI IEPEHOCUTH CaMble CYPOBbBIE
NPUPOJHBbIE YCJIOBUSA B TeUeHUE OTHOCUTEJbHO IIPOJOJIXKUTEJIBHOTO Bpe-
meHu. OAHAKO YeJIOBEK, He NPUBLIKOINI K 3TUM yCJOBUSAM, IIOHagalo-
Uil B HUX BIEepPBble, OKAa3bIBaeTCA B 3HAUMTEJbHO MEHbIIEH CTelleHU
OPUCHOCOOJEeHHBIM K JKM3HU B HE3HAKOMOM cpejlie, UeM €€ IMOCTOSHHbIE
oburaresu.

B 4ém 3aknioyaetcs Buonormyeckas npvpoaa Buo-
Henosexa? coumnanbHbIv
Modemy Yenosek cumtaeTca buocoumnansHbiM BUAOM? Bua.

Y70 Takoe apantauwns? Agantaums.
Kakoe 3HaveHne vmeeT afantauns B XW3HW 4eno- HanpsixeHue.

BeKka? YTomneHue.



§ 59. OKPYXXAIOWASR CPElA
M 310POBbE YEJIOBEKA

CorsacHO caMOMY BCEOOBEMJIIOLIEMY

onpejnesieHUI0 BceMUpHOIT opraHusa-

4to Takoe 3a0poBbe? uuu 3apaBooxpanedus (BO3), 3mo-

poOBBEe — B3TO COCTOSAHHE IIOJIHOI'O

¢pu3uYecKoro, AyUIeBHOTO M COIHU-

aJIbHOTO 0JIaroIoJIyuyUusA. Y CTAaHOBJIEHO, UTO 3J0POBbEe JIIOAEH TOJIBKO Ha

20—25% 3aBUCUT OT MHAUBUAYAJbHBIX I'€HETUUYECKUX (aKTOpPOB, a Ha

75—80% — OoT NpUPOJHO-COIIMAJILHBIX U 9KOHOMHUYECKUX YCJIOBHUH Cy-

miecTBOoBaHUA (0o6pasa »KMU3HHU, COCTOSTHUS Cpelbl, YPOBHA 3JpaBooXpa-
HEeHUudA U T. II.).

Hapyuienus 340pOBbSA YacTO BBI3LIBAIOTCA MNONAaJaHUEM B OPraHU3M
YyIKIBIX €ro HOPMAJbHOMY MeTabOJM3My XHUMHUECKUX BeIlecTB U CO-
eIVMHEeHU B 00bE€MaxX, NPEBBIIIAIOIINX 3allUTHbBIE BO3MOXXHOCTU HM-
MYHHOI cucteMbl. IIyTH ImOCTYIJIEHHS TaKUX BeILIeCTB B OpPraHU3M ue-
JIOBEeKa pas3JuuyHbl. B OZHUX cJiyyasgX OHU MOIyT MaJiO 3aBHCETH OT
KOHKPETHOro ueJIoOBeKa, HallpuMep BJIMSAHNE UCKYCCTBEHHOH pagualliu.
B gpyrux ciaydasx KaKasi-TO 4acTh BPeIHBIX BellleCTB, 00JIE3BHETBODHBIX
0aKTepUil UJIM BUPYCOB IOIlagaeT B OPraHU3M M3-3a HECOOJIIOJEeHUSA
CAaHUTAPHO-TUTMEHUYEeCKUX HODM HJU CJIyYaiHO. JTO U OTpaBJIeHUS,
BbI3BAHHBbIE HEKAUECTBEHHBIMH IIPDOAYKTAMH, SAAOBUTHIMU rpubamMu, u
noTpebJjieHMe HeKadeCTBEHHOM BOJbI, a TaK)Xe IpeHeOpe)xkeHUue Tpebo-
BaHUSAMH TI'UTHeHbl. BCEé 3TO MOXKeT MPUBECTH K TAMKEJBIM HUHMEKI[MOH-
HBIM U BeHepHUeCKHM 3aboJieBaHUAM (aMEOHA3y, renaTUTy, XJAMUINO-
3y, CIIMy u ap.).

Psan oco60 omacHBIX BellleCTB BBOAUTCA B OpPraHM3M HaMepeHHO, pa-
AU TOJIYUEHUS KPAaTKOBPEMEHHOIO YIOBOJILCTBUSA NPU KypPEeHUU, NPUE-
Me aJIKOroJisi, HapKoTUKoB. Takue BemlecTBa 0CO00 OMaCHbI MOSABJIEHU-
€M CTOHKONH 3aBHCHMOCTH OT HUX OpPraHu3Ma, TAXKeJOo NoAJalolleics
JeueHnio. Takas 3aBUCHMOCTDH B CJIydyae PAHHEro IIOSBJIEHUS ITPUBOIUT
He TOJbKO K BO3BHUKHOBEHHIO HEU3JIeUMMbIX 0OOJIe3Hel, HO U K IIoTepe
collMaJbHOro cratryca. Ha mepBoM MecTe 3aeCh, KOHEUHO, CTOUT aJIKO-
roJusM. A peryJsipHoe ynoTpedJieHre HAaPKOTHKOB cpa3y ke ()OpMUpY-
eT HenpeoJOoJIUMYIO INOTPEGHOCTh (MaHUIO) MOJIYUEHUSA BCE HOBBIX U HO-
BbIX 103, OBICTPO NPUBOAUT K IIOJIHOHM Aerpajalliy OpraHuU3Ma U HeU3s-
0e>XHOIf CMepTHU B CKOPOM BPEMEHH.

OueBUIHO, UTO BJIUAHUSA OKPYIKAWOIIEH cpenbl, yJaydmnialoliue HJH,
HaAIpOTUB, yXyANIalollie 3J0POBbe UeJIOBeKa, B 3HAUUTEJbHOII Mepe MO-
I'yT ObITh CO3HATEJIbHO CKOPPEKTHPOBAHBI yeJjioBeuecTBOM B Iesiom. Ho
IJIA 3TOT0 HeoOXoAMMa CHJa BOJIM, a TaK)Ke 3HAaHUe U COOJIIoJeHHUe IIpa-
BUJI IIOBeJeHUs B OKDYJKaIolleil cpele, OCOOEHHO B OMACHBIX U UPE3BbI-
YaWHBIX CUTyaIlUAX.
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IloBeneHne yesOoBeKa B OMNACHBIX M Ype3BbIYAMHBIX
MMOBCEIHEBHOH KU3HU WJIM B UPE3BBIUAMHBIX CUTyallUAX YeJIOBEKY NpU-
XOAUTCA MPEOAO0JEeBATh OMACHOCTH, YI'DOXKAKIINE ero >XU3HU, UTO BbI-
3bIBaeT CTPaX, TO €CTh KPAaTKOBPEMEHHBIHI HUJHN AJUTEJbHBIII 3MOILHO-
HaJIbHBIA IPOILECC, MOPOXKIAaeMblil JeMCTBUTEJIbHON UJIU MHUMOM omac-
HOCThIO, cuTrHaJg TpeBoru. (OOBIYHO CTpaxXx BbI3bIBAET Yy ueJIOBEKa
HeNpUATHbIE OLIYIeHUsA, HO IIPU 3TOM OH MOXKET ABJAThCA U CUTHA-
JIOM K 3alluTe, TaK KaK rJaBHaAfA IeJb, CTOAIAA nepel 4eJIOBEKOM, —
ocTraTbcA KUBBIM. OZHAKO CJedyeT YUYHTBHIBATh, YTO OTBETOM Ha CTpax
HauboJsiee dYacTo HABJAKTCA HeoOAyMaHHble HJIM OecCo3HaTeJbHbIe
OeicTBUA UeJIoOBeEKa.

Hau6ouspniyo onacHOCTh AJiS YeJoBeKa NpeACcTaBIAIOT (aKTopbl, KO-
TOpble MOT'YT BbI3BaTh €ro rubeiib B pe3dyJbTaTe Pa3JIMUHBIX arpeccuB-
HBbIX BO3JEHCTBUI CO CTOPOHBI OKDPYXKAaIIlleil cpelbl, UMEIOINUX (PU3U-
YeCKYy10, XUMHUUYEeCKYI0, OMOJOTHUECKYI0 UJHU COIlUaJbHYI0 npupony. Bece
OHU TPeOYIOT Pa3JIMYHBIX CIIOCOOOB 3alIUTHI YeJOBEeKA WJIU I'DYIIBI JIIO-
Jel, ToO eCTb MHAWBUAYAJbHBIX U KOJJEKTHUBHBIX CIOCOOOB 3all[HTHI.

ITogq rpynnoBbIM IIOBeJeHUEM JIOAei B Ype3BbIYAHHBIX CUTyaIlUAX
NOHVMMAIOT HOBeJeHHe OOJIbIINHCTBA U3 HUX, BXOAAIIUX B Ipynny u
OKa3aBIIUXCA Nepej JHUIIOM BHE3aIHOI'O W OIIACHOI'O NPOHUCIIECTBUS
UJN YIrpo3bl TAKOTI'O NPOUCIIECTBUS, KOTOpPbIE 3aTParuBalOT HHTEPECHI
BCEX JIIOAeH. OTO CONPSKEHO C pPeaJIbHBIMU UJIHM IOTEHIIMaJbHBIMU Ma-
TepHUaJbHBIMHU IIOTEPAMH, YEJIOBEUECKUMH KEePTBAMHU U XapaKTepU3yerT-
cs 3aMeTHOHM Je3opraHu3daliueil oOLIeCTBEHHOro mnopAxka. Takoe
NoBeJleHHe CBSA3aHO C OJHUM U Te€M JKe BHEIIHHUM COOBITHEM U 3aBUCHUT
OT TaKHWX OMOIIMOHAJBbHBIX (paKTOPOB, KOTOPbIe CBA3aHBbI C I'DYNIOBBLIM
YMOHACTPOEHHEM, a He C MHAUBUAYAJbHBIMU CBOMCTBAMHU INCUXUKHU Ue-
JoBexka. O6 aTOM TrOBOPUT CTATHUCTHUKA KaTacTpod, CyIAbObI moCTpajaB-
HINX, OeHACTBUA clacaTelieii M IIOBeJeHHE OKPYJKalolllero HaceJIeHUud,
KOTOpoe He IIOCTPajaJio OT Upe3BbIUYAaHHBIX CHUTYAaIlUiH.

IToBegenue n0Aeil B 9KCTPEMAJIbHBIX CUTYallUAX OeJUTCSA Ha ABe Ka-
Teropuu. Ciyuyau pallMOHAJbHOIO, aJalTUBHOI'O IIOBeJEeHUA JIoAeil xa-
PAKTepU3YIOTCA CIHOKOMCTBMEM U BBIIIOJIHEHWEM Mep 3allluThl U B3au-
MOIIOMOIIIM, OpraHu3aliueil MepOoIpUATHUII, BOCCTAaHABJUBAIOIIUX HapPy-
HIEHHBIH NOPAJOK KU3HU. Takoe moBegeHUE SBJISETCA CJIEeICTBUEM
TOYHOI'O BBINOJIHEHUS HHCTPYKIUN U pPaCHOPSAXEHUH JUIEPOB (PYKO-
BoacTBa). CieiyeT NOMHHUTH, UTO BBINOJIHEHHE DACIODAKEHHH
UHCTPYKI Ui IpeaynpekjaeT pacnpoCcTpaHeHUe TPeBOrH H -
CTBa U BMECTE C TeM He IIPEHSATCTBYET ITPOSBJIEHUIO
TUBBI B 00JIaCTU CBOel 3allUThI.

Cayuau, HOCAILle HeTaTUBHBIA, ITaTOJIOTMUYECKHAH -

IOTCA OTCYTCTBHEM aJalTallUU K 0OCTaHOBKe .- I
IIVOHAJbHBIM INOBEJEeHUEM U OINACHBIMH 11
MU YBEJUYUBAIOT YUCJO KEPTB U 1e30PraHH3VIOT —o-
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panok. Ilpu aTomM mpouCXOAUT JHUOO IPOSBJIEHHE COCTOAHUS OOILel 3a-
TOPMOXKEHHOCTH, KOrjga Macca JIJell CTaHOBUTCA pacTepAHHONH U
0e3bIHUITMATUBHOI, JIU60, HA00OPOT, IMPOCTO OGe3dymeBUIeil. HacTHBIM
cJiyuyaeM IIPOSAABJIEHUSA CUJBbHOII TPEeBOTU SABJIAETCSA MaHUKAa, KOTJa cTpax
mepea OMACHOCTBIO OBJIAJieBaeT UeJIOBEKOM MJHN rpynnoii Jiwogei. OObId-
HO ITaHWKa IIPOSABJIAETCA KaK JUKOoe, OecrnopsgodyHoe 0ercTBO JIOAEl,
PYKOBOAMMBIX cTpaxoM. OHa MOXKeT CONPOBOXKIAThCA HACTOSIINM He-
HCTOBCTBOM, OCOOEHHO €CJIM Ha IIyTH BCTPEYAIOTCA IIPENsATCTBUS, Ipe-
oJ0JIeHHWEe KOTODPBIX OOBIYHO 3aKAHUYWBAETCA OOJIBIIUM KOJHUYECTBOM Ue-
JIOBEYECKUX >KEepTB.

Ilannyeckue peakKIUM MOT'YT HaOJIOIATBCA WM y TI'PYONOBI JIOAed B
3aMKHYTBIX IIOMELIeHUAX C HEM3BECTHOII MJAHUDPOBKOI, KOTJa YeJIOBEK
ollyllaeT yrpo3y cBoei »XU3HU. MHOrue B 3THUX CJydadX CUUTAIOT, YTO
CIIACTHUCH IIOUTH HeJIb3sd, MI'HOBEHHO IIOJBEPralOTCA UYBCTBY MacCCOBOIO
cTpaxa, OCOOEHHO ecJIM B IPYIIIle eCTh HeypPaBHOBEIlIeHHbIE JIIOAW, a Ta-
KHX MOJXKeT ObITh He 0OoJiee 2% oOT o0LIero uwcJa rpymnmnbl. Heob6xonmu-
MO 3HaThb, UTO 3apaHee NPUHATHIE MePbl IIPEAOCTOPOXXHOCTU HE MOTYT
MOJIHOCThIO TrapaHTHUPOBATh OT BO3HUKHOBEHWSA IIAHUKH, HO MOTIYT eé
CYILIECTBEHHO YMEHbUINUTHb, I03TOMY HNPUHATHE TaKUX Mep 0053aTeJbHO.

OCcHOBHOE, UTO O0beJUHAET BCe Upe3BbIUYalHbIE CUTYallUH, B KOTO-
pble MOYKeT IOMNacThb 4YeJIOBEeK, — 3TO 3a00oTa O COXPaHEHUU IJIaBHO-
ro, 4To y Hero ectb, — JKU3HU. He MeHblllee 3HAaUeHHE UMeeT U CO-
XpaHeH’e >KU3HU APYTroro udeJIoBeKa, MOIIABIIEro B IOJOOHYI CHUTya-
nuoo. 3a4acTyl0 MHOTHMEe HecYaCTHbIe CJyYad BO3HUKAIOT HE CTOJIBKO
u3-3a TSAXKECTH IIOBPEXXJIEHUil, CKOJbKO M3-3a HeaJAeKBATHBIX WJIHU
0e3rpaMOTHBIX OEHCTBUN OKa3aBIIMUXCS PAAOM Jiogeil. KTo-to ucmy-
rajici WJH IIPOCTO He 3aXO0TeJ IMOAOMTH K mnocrpagaBiieMy. KTo-To
MepBLIM OPOCHJICA HA IOMOIb, HO B CHJY OTCYTCTBUSA AOCTATOUYHOTO
OIbITAa WM 3HAHUN He CMOr OKa3aTh I'PAMOTHYIO IIOMOIIb.

CTOUT 3aIIOMHHUTL HECKOJIbBKO OCHOBHBIX NpPaBUJI, KOTOPhIE MOTYT
IOMOYb IIOCTPaJaBIIEeMy OO NIPUOBITUA ITPO(EeCcCHOHAJbHON MeIUIIUHC-
KO ITOMOIIIH.

1. Camoe ryiaBHOe — He CYeTHUTeCh M He CcOo3JaBaliTe CBOMMHU pac-
HOPSAYXKEeHUAMHU CYTOJOKHM BOKPYT IocTpajaBiiero. I'Iy0OKO BAOXHUTE
¥ BCIIOMHUTE NOCJIeAOBATEJbHOCTh AeHCTBUII NPU JaHHOW SKCTPEHHOM
curyanuu. HempoayMaHHBIE M CIIOHTAHHBIE MOCTYIIKKM OOpeYeHbl Ha
HeIloIIpaBUMbIE MOCJIEICTBUS.



2. Hu B xoeM cJyyuae He TpaThTe BpeMsA Ha BbIICHEHHE OOCTOSA-
TEJILCTB CJYUYUBIIIEroCs, a TaKXKe Ha BBIBOB «CKOPOI moMoiu». IIycTs
3TO CHeJIAIOT BallM IOMONIHUKH, KOTODBIX BBl CMOXK€Te HaWTH, €CJIU
OyIeTe oTIaBaTh YETKUE U YBEPEeHHble KOMaHAbI. TOJBKO B 3TOM CJY-
yae MOJXKHO B3AThb CUTYAaIlMIO MMOJ KOHTDPOJb!

3. Ilpexxage yeM HAYMHAThL JEHCTBOBATb, 00A3aTEJbHO OIEHUTE CO-
CTOSIHME IIOCTPAaaBIIEro, 0OCOOEHHO eCJIM OH HAaXOAUTCA 6e3 CO3HAHUS.
[Jsss aTOro mpoBepbTe HaJIMUYME NYJbCa Ha COHHOM apTepUH.

4. Ecau nysabCc ecTh, HE OCTaBJIANTE UeJOBEKa B IIOJIOXKEHUU JIEXKa
HA CIIMHE, TAK KaK B MOJABJISIONIEM OOJBIIMHCTBE CJIydYaeB MOCTpa-
JaBIIye IIOTU0alT OT yAYyIIeHUs cOOCTBEHHBIM aA3bIKOM. IloaTomy ue-
JIOBEKa HEOOXOQUMO IIEPEBEPHYTH HA KMBOT M IIOCTApPaThCSI OCBOOO-
OUTH €ro AblxaTeJIbHblE NYyTH. HegonycTUMoO MOBOPAYUBATH TOJIBKO IO-
JIOBY, TaK KaK Yy T[OCTPajaBIIero MOXeT ObITb ITOBPEXAEH
MO3BOHOYHBIA CTOJIO B JIIOOOM U3 €ro OTIEeJIOB.

5. Ecau nmysabca HeT, TO HEOOXOAMMO HaAHECTH yJaap KYyJaKoOM IIO
rpyauHe. Yaap IIO3BOJIAET MEXaHHWYECKU COTPACTU OCTAHOBUBIIIEECS
cepAlle ¥ B OOJIBIIIMHCTBE CJyYaeB 3aCTaBJAET €ro BHOBb COKpAIlaTh-
csa. Ecau yaap mo rpyinHe HaHECEH B TeueHMe 1—2 MUHYT mocJje oc-
TAHOBKH cepala, To ero aggeKTuBHocTh coctaBadger 70—80% . ITom-
HUTE: ecJu ynap OyJeT HaHECEH YeJIOBEeKY, cephlieOueHne y KOTOPOTro
COXPaHEeHO, TO OH MOXKeT ero youts! Ecau ymap He mOMOr ¥ IyJbC Ha
COHHOM apTepUH He IOSABHUJICHA, CJEAYyeT CPOYHO NMPUCTYNUTh K KOMI-
JEKCY CepIAedYHO-JIETOYHOM peaHUMAalluM, KOTOPBIN COCTOUT U3 HEIpd-
MOT'0 Maccajka cepJlla U HUCKYCCTBEHHOI'O AbIXaHUS.

6. Ilaxe ecau BBl OCTAJUCh OJAWH HA OJWH C NOCTPagaBUIMM — He
otuyauBaiiTecs! [leficTByiiTe mo nmpaBuyaM. I'J1aBHOe, UTO BbI cIejlaeTe, —
JaguTe MOCTPaJaBLIEMy IIIAHC AOXKIAAThCA CIIACATEJIbHBIX CJIYKO!

OT 4ero 3aBUCUT 300poBbe Yyenoseka? 3AOPOBbe.
B uem Bblpaxaetca BnnaHne ﬂpMpOD,HOPI CTan.
anbHom cpenbl Ha 300poBbe yenoseka? MaHuka.

YTo Takoe 3arpssHuTenn cpenbl?
OxapakTepusynte npasuna nNoBegeHUs 4enoBeka B
OMacHbIX U Ype3BbiHaMHbIX CUTYaUUSsX.

Y10 sABJAETCSA OCHOBHOI NPUYUHON YXYIUIEHUS COCTO-
AHUSA OKPYIKaWUIel cpegbl, OCTPO BJUAIOLIEH Ha 310-
POBbe uUeJIOBeKa?
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Cneunuguka cpeabl OOUMTAHUS UYeJOBeKa 3aKJIIOUAETCA B CJIOKHEI-
IIeM IIepeIlJIETEHUHN COIHMAJbHBIX W NPUPOAHBIX YCJOBUiI. Boameii-
CTBUE IIPUPOJIHBIX YCJOBHUII HA COBDEMEHHOTO UYeJIOBeKa B 3HAUUTEJIb-
HOH CTeleHW HeHTpaJM3yeTcA YCJOBUAMH COIIMAJIbHOA cpenbl.

YpoBeHb pa3BUTUA MHPOPMAIMOHHBIX CBA3€i B YeJIOBEUECKOM 00-
LIeCTBe OUYeHb BBICOK, TAaK KaK HAaCBILUIeH CUTHaJJaMU JIO0OH CJIOX-
HOCTHU, KOTOpPbIE HE TOJIbKO CIIOCOOHBI €TMHOBPEMEHHO OXBATUTbL BCE
HbIHE JKHBYIIlee 4YeJOBeYeCTBO, HO M MOTYT OBITh aJpecOBaHBLI BCEM
OYyAYLINM ITOKOJIEHUSIM.

ApmanTanuio 4YeJiOBeKa K HOBBIM IIPUPOJAHBIM K NPOU3BOJACTBEH-
HBIM YCJOBHUSM MOXXHO OXapaKTepHU30BaThb KaK COBOKYITHOCTb COILH-
aJIbHO-OMOJIOTHYECKNX CBOMCTB M OCOOEHHOCTEeI, HeOOXOAWMBIX IJS
YCTOMYHUBOIO CYIIEeCTBOBAHUA OpPraHu3Ma B KOHKPETHOH cpeje, HO
HaIllM CIIOCOOHOCTH K 3TOMY HMMEIOT OIpeAeJIEHHbIe rpaHuiibl. Cmo-
COOHOCTH AJANTHUPOBATHLCA K HOBBIM YCJIOBHSIM y Pa3HbIX JIIOJEiH He-
onnHaKoOBa. M3ydyeHue agallTUBHBIX BO3MOXKHOCTEH 4UeJIOBEKa W pas-
paboTKa COOTBETCTBYIOLIUX DPEeKOMeHAalluii MMeIOT BaXKHOe NpaKTU-
YecKOe 3HaueHUue.

3HauuTeJbHaA 4YacTh 0OJIe3HEH 4YeJIOBeKa CBsA3aHa C yXYAllleHHeM
KadyeCcTBa Halllell cpeAbl OOMTAHUA: 3arpA3HEHUAMU aTMOCGephI, BO-
OAbl U TMOYBBLI, HEJOOPOKAYECTBEHHOCTHIO IIPOAYKTOB MNHUTAHUS, BO3-
pacranueMm myma. Haxoasch B HEOJIAarONPUATHBIX YCJIOBUAX CPEAbI,
OpPraHM3M 4YeJIOBEKa HCIBITBIBAET COCTOAHHE HAIPAXKEeHUA U IOocJie-
AVIOIEero yTOMJIEHUS.

HapyiieHuss 3Z0pOBbSA YacTO BBI3BIBAIOTCA HOIaJaHUEM B opra-
HH3M UYYXXKAbIX HOPMAaJIbHOMY MeTa0OJIU3My XUMUYECKHX BEILeCTB U
COeINMHEeHWIl B O00bEMaX, IPEBBIIIAIININX 3allUTHbIE BO3MOXXHOCTHU
UMMYHHOI CHCTEeMbI, B TOM 4YHCJIe 3arpAa3Huresieil cpeanl. IlyTu mo-
CTYIJIEHUA TAKWX BellleCTB B OpPraHM3M YeJIOBEeKa pa3JUYHBbI. BO
MHOTHUX CJIy4yasX OHH MOTYT MaJjO 3aBHUCETb OT KOHKPETHOIO uYeJio-
BeKa, HO BJIMAHUA OKPYJKalolllel cpeabl, yJIy4YHIalolle WJH, HaIlpo-
TUB, yXYAlIalollye 3J0POBbe UeJIOBEKa, B 3HAUUTEJbHOH Mepe MO-
ryT OBITH CO3HATEJbHO CKODPEKTHPOBAHBI UEJOBEUYECTBOM B IIEJIOM.

TonbKO Ha OCHOBe TIJIYOOKOTO M BCECTOPOHHEro IMOHUMAaHUSA CBSA-
3el yeJIOBeUeCcTBA M NMPUPOABLI BO3MOXKHO DPa3yMHOE DEeryJMpOBaHUe
3THUX B3aMMOOTHOIIIEHUM, YTO HEOOXOAUMO [AJIi TOr0, YTOOBI rapaH-
THPOBATH CYIECTBOBAHMHE UeJIOBeuecTBa B OYAYILEM.
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