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Hoporue apy3sbs!

Br1 npozosixaeTe yBiIeKaTeabsHOE OyTEIIECTBHE B VIHNBATEIbLHEIA H MHOrooOpas-
HBIM MHAP XHUEBIX OPraHWU3MOB. Bamnm nyTeBoZuTeNIeM B 3TOM MHpEe IMO-TIPeKHEeMY
ocraéred yueGHHK. DTOT YUeOHHAK — OATad KHHAIa KOMILIEKTa, KOTOPLIil HasLIBaer-
cqa «JIlnaua KusaEn» .

Texcr yueOnuka paszgeaén Ha raasbl B naparpadsi. Hyxubpiil pasgen yueOHHKA
BBl HAHZETE MO OIVMIABJIEHNIO MW 110 HA3BAHWIO B BePXHEeH YaCTH CTPAHMILLL.

IlpounraiiTe Ha3BaHHWe IJIaBBI, BBOZHBIA TEKCT M MH(POPMAIHIO O TOM, YTO BEI
y3HAaeTe U 4eMy HAay4UHTech. JTO IIOMOJKET BAM IIOHATH, HA KAKOH MAaTepHAa HYIKHO
obpaTuTs ocoboe BHUMAaHHE,

Ilepen ra:xkapIM maparpadoM IOMEIIEeHEI BOIPOCHI, OIPeIIaraililie BaM BCIOM-
HUTH M3YYEHHBIH paHee MaTepPHAaJs, YTO IIO3BOJIHAT JyUIIe MOHAThL ¥ YCBOUTH HOBBIM.

BrumaTenbHO paccMOTPHTE W M3YUUTe HANIOCTPAIlAN, NPOYATAWTe HOAIINCH K
HHM — 9TO IIOMOJKET BaM JYYIINe NOHATH COLEPIKaHHe TeKCTa.

OTBeThbTe HAa BOOPOCEI X BBEINOJIHHATE 3aJaHUA, OTMEUEHHEIE 3HAYKOM 0 A

TepMuHBI, KOTOPBIE HYKHO 3alIOMHHTL, HalledaTaHbl JKHPHBIM WIpHpTOM, a Te,
Ha KoTopble HeobxogumMo o6paTurh ocobfoe BHUMaHUE, — HAKJAOHHbBLM WPUHMOM
(kypcusom).

B xomnme xaskzmoro maparpada oTMedeHBLI 3HAYKOM 9)1& BBIZEJIeHEl IIPH(TOM
HOBBIE IJ1d Bac NOHATHA. VX HVIKHO BaIIOMHHTL U YMETE 00BbACHATE.

Bonpocsl moOBBIIIEHHON CI0KHOCTH, ONPUBEAEHHLIE B PYOPHKe m,
IIOMOTYT BaM HAVYUTHCA aHATM3WPOBATH M3YVUEHHBIN MaTepHall.

B konune maparpador pacnomaaraercsa 010k «Moa naboparopusi», B KOTOPOM

npeacTaBiaeHbl JJabopaTopHble U IpakTHUYecKHe paboTel, B pyOpuKe £l 5
HHTEPECHHE‘ 3a0aHUA U OOIOJHHUTeJlbHAadA HH(prM&HHH II0 TeMe comep:xarca
B pas3JuuHLIX pyOpHKax.

L) a3 ViV [/ 3 — B pyOpuKe OpeacTaBIeHbl pa3dHoobpa3Hbie BOIPO-

Chl I IIpaKTHYECKHEe 3adjaHudAa.

I TN G RV — pyOpHUKa COOepPIKHUT Ba)KHYI0 HH(OPMAIIHIO U ITpaBH-

4, KOTOPLIe HeoOXOINMO 3HATD.

— 3Jech BRI y3HaeTe HHTepecHbIe (DAKTHI U ZONMOJIHUATENIL-
HYI0 HHMOPMAIIHIO II0 TeMe.

— pyOpHKA MO3HAKOMHUT C BHAHLIMH VUEHBIMH A HX
OTKPBITHAMHA.

LVl [0 o] Aokl NI F)[-1:]- 1/ @ — pyOpHKa COZep KHUT 3aJaHUA OJId yue-

HHUKOB, HHTEPEeCYIMHUXCA Ounomornen.

PR T RN — B pyOpHKe IpeAcTaBlIeHbI MHTepecHbIe (haKTEI

u mHDOPMAIHXA IJd VIeHHAKOB, VBIeKAINAXcA OHoIoTHei.

B xoHme ka0l rIaBel pacrojaraeTcs eé KpaTkoe Cogeprkanne, a TaKkyke JaHbl
TeMBI IPOEKTOB U UCCAeJOBaHHAHN OJId 3aKpenJeHHd NPoHIeHHOTO MaTepuasa.

B roHme yueOHHNKA MOMEIIEH IpeIMeTHBIH yKa3aTeasb.
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ITOJIESHbBIE COBETbBI

1. BEuMaTenbHO H3yYHTEe CTPYKTYDPY Bcero yueOHHMKa, OTAENbHBIX maparpados
u pyGpuk. YeBoiiTe 3HaUueHWe MIPUBEAEHHBIX B HEM YCIAOBHBIX 0003HaAUYEHHUT.

2. IlpomomxaiiTe yUUTECA CAMOCTOATENILHO IJIAHHPOBATE CBOIO paboTy IIO Imaram.
B kauecTBe moMomiHHMKA HcOoab3yilirTe pyopury «lllarm r yemexy». Ilpozy-
MBIBAHTE, KAKHE PeadyJLTaThl OYAYT HOJYYeHBI BAMH II0 HTOTAM IPOJEIaHHON
yvuebuoil paboTshl.

3. Huraa naparpad, obparuTe BHHUMaHUE Ha KJOUEBbIe NOHATHA U CBeIeHHUd,
BuIgenenHele B Texcre. [logymaiiTe, Kak MoHO cBA3aTh Marepuan maparpada
e onpy:&cammeii MHU3HDBK M BAIIMM JHYHDLIM OIIBITOM.

4. Coenatite coGCTBeHHBIN KOHCIEKT maparpaga ma 6ymare miam Ha KOMIILIOTepe
B BHIE TEKCTa NN KpPacHBOH cxeMbl. KOHCHEKT ZOMKEH COZEpIKaTh IVIABHYIO
HIeI0, HOBLIE TEPMHHEI, OCHOBHLIE MBICJIH W BEIBOZELL.

5. KomcyasrupyiiTech ¢ yauTeseM, €CJAH OOABAATeA 3arpyanennsa. ObcyxmatiTe
TpoOJIeMBbl ¢ POAUTEIAMA W TOBAPUIIAMH.

6. 'oroBbTecs Kk pabore. IlpogvMbIiBaiiTe, 4TO BaM MOKeT IOHATOOHTLCHA, KpoMme
yuebnuka. Mmure gomodHuTensHBIN MaTepHal, MOJbL3YACE ODUOJIMOTEKOU HIIH
pecypcamu Murepnera.

iR ,IIJIH JIyUIIero ycBOoeHHA MaTepHaaa BBLIDOJIHAUTE 3aJaHAA, paameméHHme B
QJIEKTPOHHOM EKaTaJjore Ha3gaTeadbCTBa GHpOCBEIIIQHHB*) Ha HHTepHeT-pecypce
WWW,Prosv.ru.

%

QOuenupaiite csoio pabory. OrMeuaiiTe THYHBIE JOCTHIKEHHUA, OIpPogodKad cobu-
paTh B mopTdonano paboTel, JeMOHCTPHAPVIOIIHE BAIIHA VCIeXH: JOKJIAAbI, IPOeK-
ThI, PUCYHKH, (poTorpauu, rpaMoOThI, OT3LIBEI YUUTENeH U T. M.

©

Pabouasa terpans K yueOHHMKY DOMOIKET BAM JYUIIe YCBOUTH INPEACTABICHHBIE
B yue0OHUKe MaTepHasIbl, 4 TAKIKe 3aKPenUTh, CHCTeMATH3HPOBATE U IPOKOHTPO-
JUPOBATL CEOH 3HAHHAI.

10. HOMHHTE, YTO MHOT'OE 3aBHCHT OT BAIIETO JKeJaHWUA W HACTOHUMBOCTH.

Henaem Bam yerrexos B yuébe 1 HOBBIX OTKPBITHN B HHTEPECHOM M padnoobpas-
HOM MUpe XKUBOM Hpupogsi!
Asmopbt




Mmaea 1

YENIOBEK — .
BMOCOLMAJIbHbIA BUA

Mbl >KMBEM B MHUpE, B KOTOPOM /04M
ropazao 6onblue 3HaAT O BHYTPEHHEM
YCTPOHMCTBE ABTOMOOMASA M/IM KOMMbIO-

Tepa, YeM O TOM, YTO MPOUCXOAMT BHY-
TPY UX CODCTBEHHOrO OpraHuM3ma.

Bbl Y3HAETE

I 4 — 0O HayKax, 3aHUMarwlWHxXcsa H3Yy4YEeHHEM
! @ 4yesiopeka,
-~ — O MeTojax WCCnefoBaHUs OpraHuM3ama
4enoBeKa;
— O 3HayeHWW 3HaHWK O YesoBeke onsa
- A ’f!’ CaMONO3HaHKMA WU COXpaHeHWA 300POBbA;
i ”_’“ 4 ) — 06 ocobeHHOCTSX 4enoeeka Kak Owuo-
- g couuanbHoro cyliecrsa.

E p Bbl HAYYUTECD

d, — pPacKpbiBaTb CYUWHOCTb HayK O 4eno-

o -
="

J'i BEKE,;
— O0DOBACHATL NOMOXEeHWEe 4YenoBeKka B
¢ f : CUCTEME OPraHUYecKoro Mupa;
! — BbISBAATH YEpPTbl CXOACTBA YenoBeka
el : C MJEKOMWUTAKOLWMMK, CXOACTBA M OTAWYMUSA
/ C npumMaramu,
t oo — ob60cHOBbIBaTb NPOUCXOXKAEHUE 4YenoBe-
Ka OT YXMBOTHbIX;
— 006bACHATb npUCNocobNeHHOCTb  Yeno-
_ ' BeKa K pas3/iMyHbIM 3KONOTMYECKHUM dhak-
ﬁ LA Topam;
— onucbiBaTb HUoNoruyeckue W coumann-
Hble haKTOpbl aHTponoreHesa, 3Tanbl W
hakTopbl CTaHOBAEHUA 4YenoBeKa.



HAYKH O HEJIOBEKE U UX
§ 1. METO/AbI. SHAYHEHHWUE SGHAHHUU
O YEJIOBEKE

‘ HAYKH 0 YEJOBEKE. YCTpPOHCTBO CBOETO
opraEmama W To, Kak OH paboraeT, Bcer-

1. Yto Ttakoe Hayka? Kakue HanpasneHus Aa uHTepecoBano gogei. Emeé B raydo-
HayKH BaM M3BECTHbI? KOH OPEBHOCTH IIOABHJIHCL TpPAaKTAaTHI,
2. Kakoe 3HauyeHue ONS 4YenoBeka WMeKT B KOTOPBIX OIIHCBEIBAJIOCE CTPOEHHE YeJIO-
Buonoruyeckue HayKH? pedveckoro tega. OgHaxko OHH He BCcerga

OCHOBBIBAJIMCE HaAa JOCTOBEPHBIX OaH-

HBEIX, YACTO COZEPIKANN HeIpPOBEpPeHHEIe
(harTol.

IHocroBepuble 3Hmanma o camoM cebe 4YesloBeK IIoJyuaer Oiarogapda Hayke —
OAHOH M3 cdep YeloBeUYeCcKOH OeATe/lbHOCTH, ek KOTOPOM COCTOUT B U3VUEHUHN H
MIO3HAHUH OKpyiKalmero Mupa. Hayku, usyuamonine ueJ0BeKa, TeCHO B3AMMOCEI-
3aHBI.

HayuenneM ODpOHCXOKACHHA U 9BOJIOIIHH UeJOBeKa 3aHHMaeTcd HAYKA aHTPO-
nosorus (ot rped. anthropos — uenoBek u logos — yueHue). Umenno ona muier
OTBeTHI HA BOIIPOCHI, CBA3aHHBLIE C IIpoleccaMH (DOPMHPOBAHWUA 4YelIOBEKa COoBpe-
MEHHOI'0 aHATOMHYECKOrO THIIAa, PasBUTHHA ero TPYAOBOH IZedTelLHOCTH, peun,
OOIMeCTBEeHHEIX OTHONICHUIA,

Anatomusa (oT rped. anatome — paccedeHHe) UeJI0OBeKA — HaAyKa 0 CTPOEHHH
OopraEmM3Ma YeJ0BeKa, a TaKJyKe ero OTAEeJLHBIX CHCTeM M opraHoB (pmc. 1).
dusuonorua (or rpeu. physis — npupoza u logos — ydueHHe) YeIOBeKa —

HAyKa, H3ydamomiad Opolecchl KHU3HeIeATEeNLHOCTH KaK BCEro OpraHmaMa, Tak
U OTZEJBHBIX €0 CHCTEeM M OPTaHOB.

Ilcuxonornda (or rpeu. psyche — ayia) — Hayka, Ugydaliomaa AVIIeBHYIO ged-
TeNbHOCTL YEJ0BEKa MM ero ncuxuky. K Hell OTHOCHTCH TO, KAK MBI YYBCTBYEM
OKPYIKAIIINNE HaC MHpP, KaK MBI IyMaeM, KaK 3aloMHHAeM, HAIIKW [NepeXHBaHWSA,
a TaKXe HHIWBHUIAVAILHEIE OCOOEHHOCTH KAaKIOr0 UYeJOoBeKa (UepThsl XapaxTepa,
HHTEpPeChEl U T. I.).

Bece mnepeunciaeHHBIE HAYVKH HCTOPHYECKH
Pa3BHBAINCE BMECTe M HABIAAIOTCH OCHOBOI
MeaguuuHel (0T nar. medicus — neueOHBIN) —
obyacTH HAVKH W ODPAKTHUECKOH OeATeNbHOCTH
yeJd0BEKa, HAIPAaBJeHHOH Ha coXpaHeHHe H
VEpPEIJIeHHe ero 3J0POBbHA, OpPeAVIIpe:KIeHHe
u JedeHue Dole3Hen.

OcHOBOIT coBpeMeHHOH Ipo(uIaKTUUYeCKON
MeOIUIIMHLEI ABJdeTcd TruUruena (oT rped.
hygieinos — 3H0pOBBEIA) — HaAVKa, H3y4YaIOIasa
BIANSAHHE HA 3J0POBhE Ue/I0BEeKa VCIOBHH KHU3HHA
1 TpyAa U paszpadarbsiBaomniag Mepbl TpoHuIaK-
THKHN 3aboneBaHuii. 3ajgaya rMIHeHBl — coxXpa-

Puc. 1. PembpaHaTr XapmeHC BaH

PerH. Ypok aHaToMuW [JoKTOpa =
Tynbna. 1632 HHTH BBICOKYIO TPYZAOCHOCOOHOCTL M 3J0POBLE
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masa 1. Yenosek — GuocoymanbHbiil Big

YeJI0OBEKA B CAMBIX PA3JIMYHBIX YCIOBUAX U CUTYaLUAX, B KOTOPBIX OH JOJIKEH JKUATh
1 paboraTk.

OCHOBHBIM HHCTPYMEHTOM THTHEHLI, 00€CIeUNBAIOIINM COXPaHeHHe U yJIydlIe-
HHe 3J0POBLA YEJI0BEKa, ABIAETCA cAaHHTapHA (OT JaT. sanitas — 340POBLE), KOTO-
pas obecneunBaeTca aIMHHHCTPATHBHBIMH, CAHHTAPHO-TEXHUYECKUMH, IIPOTUBO-
AMUAEMHUUYECKUMHA U JPYTUMU MEPONPUATHAMA, UCIOJTHATEIAMHA KOTOPBIX ABIAIOT-
cd TpaskjaHe, IODUIUYECKHEe JHUIA U OPraHbl rocygapcTBeHHOH Baacrtu. Or Toro,
HACKOJIBKO COIVIACOBAHHO M OTBETCTBEHHO 9TH MEPONPUATHA OYAYT BEINOJHATLCAH,
3aBHCHUT 3JOPOBLE BCEX I'paKJaH CTPaHBI U Jake Bcero uemnoBedectBa. Ilpumepom
TAKUX MEPONPHUATHH B VCIOBHAX 0cTpoil 60psObI ¢ BO30OVAHUTENAMH BHPYCHBIX
naexnnorausix 3abonesanuit (COVID-19, rpunmn, xkops u ap.) ABasercd cobiaioge-
HHEe Mep COIMaIbHON AMUCTAHIIUU, MACOUHOIO peKuMa, NJIaHOBas U Ce30HHAA BaK-
IUHALAA U AP.

WNayuennem saxonHoMepHOCTel B3aUMOZEHCTBUA UEJOBEKA U OKPYIKAIONIEH €ro
cpelbl 3aHUMAaeTcsa IKOJOruA, KOoTopad TaKiKe UMeeT OTHOUIeHUEe K penIeHHI0 Ipo-
baem COXpaHeHHud M YEPeIlJIPHUA 3J0POBbA YeJI0BeKa. Cormacuo COBpPEMEHHbLIM BO3-
3PeHUAM JAHHOTO HANPABJCHHUSA HAYKH, UEJIOBEK ABIAETCH IVIABHBIM O00BEKTOM eé
H3y4YeHHd, a BCE ero OKPy:KeHHe — Kak (u3nvecKoe (IPUPOJHOE U PYKOTBOpPHOE),
TaK ¥ COLLMANILHOE — pPacCMATPHUBAECTCA KaK OKpyxcaowan cpeda.

METOIbI H3YYEHUA OPTAHH3MA YEJOBEKA. Hapsaay ¢ TpaguIMOHHBIMU METOAA-
MH HM3YUEHHA aHATOMHYECKOT'DO CTPOEHHA OpraHmMi3Ma 4YejlOBeHa, CBA3SAHHBIMHA C
HCIOJIL30BAHMEM XHUDPYPrHUYeCKHUX MHCTPYMEHTOB M MHKPOCKONMUYECKON TeXHUKH,
CerogHA NPUMEHHAIOT TAKIKe PeHmeenozpa@uio 1 KOMNLIOMEPHYIO0 momnozpapuio.

OcHoBHBIE MeTOABI (PU3HOJIOTHHA — nabawdenue u axcnepumenm. B mocaenmee
BpeMsdA He MeHbIIee 3HaUeHHe uMeeT Mmemod modenuposaniui — HNCKYCCTBEHHOTO
BOCIIDOU3BEJeHUA IIPOILECCOB € IIOMONILI0 PA3JUYHBIX TeXHHYECKHX CPeICTB HIHN
KOMIIBIOTEPHOH TeXHUKH.

CoBpeMeHHLIe meaemempuieckue memoodst (ot rped. tele — ganexo) mMo3BOIATIOT
u3ydarsh GYHKIIMH OPraHM3Ma HJIH er0 OTAEeJbHLBIX OPraHOB Ha pacCTOAHHUU, HATIPH-
mep paboTty cepana nan geixanme. OZHM MeTOABI UCCIEAOBAHNA OCHOBAHEBI HA JOCTH-
JKeHUAX COBPEMEHHON dJeKTPOHUKY (yabmpaisykossie uccnredosanusi, uin ¥Y3U),
Apyrue — Ha PerucTpanui dJIeKTPHUECKUX ABIeHUH B cepAle (asrexkmporapduozpa-
¢dusa, nan OKT') unu B moare (anexmposnyepanozpapus, nnn 9.

Kar Mbl BuanM, ¢ pasBUTHEM HAYVKH U TeXHHKH Bcé Dosbllee 3HaYeHHEe HPUOO-
peTalT MeTOAbl, MO3BOJAIOIINE U3YUYaTh OPTAHU3M YeJ0BeKa IPH ero KU3HH, CIO-
coOCTBYS TeM CaMbIM COXPAHEHUIO MU BOCCTAHOBICHUIO €ro 3J0POBLSA, IPOAIEHUIO
cpefHell MPOJOMIKHUTENLHOCTH KU3HH. IIpuMeHenmne 2THX MeTOZOB IIO3BOJISET He
TONLKO AETANTbHO MUCCAELO0BATL CTPOCHHE BHYTPEHHHX OPraHOB, HO H O0HADYMKHUTL
HapyieHus B ux pabore.

SHAUYEHHE 3HAHHUH O YEJOBEKE OO CAMOIIO3HAHWA U COXPAHEHHWA 310POBbA.
s Toro uTo0bl NPOMKATE JOJATYIO U CYACTIUBYIO JKU3Hb, UEIOBEKY HYIKHO OUEHb
XOpOLIO 3HATH CTPOEHHE CBOETO OPraHU3Ma M TO, Kak OH paboraer. Unaue croumn
HEIPOAYMAHHLIME JeHCTBUAMHU JI0AH OVAYT BOJLHO UM HEBOJILHO IPHUNHATL BPeJ
CBOEMY 3J0pPOBBIO M faske xuanu. Hanpumep, xorza emé He 3Haau, UYTO KPOBb V
.T[IO,[[EI:& nmoapasgendseTcHd Ha HECKOJIbKO T'pyIn, ee nepelmBaHde OUYeHb YacTO IIPpHABO-
ANJIO YeJI0OBeKa BMECTO BEI3JOPOBIeHUA K GbicTpoit rubenu. Temeps naBecTHo, KaKo-
MY UeJOBEKY KPOBL KAKOH IPYNNBI MOKHO HEpPEeJIHBATL, HO, AJIA TOTO UTOOLI HOIY-
YHUTHL OTH 3HAHHUA, YIECHLIM DOoTpebOBAINCh CTOIETHA.
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§1. Haykm o yenoseke 1 MX Merogbl. 3Ha4eHmne 3HaHui O 4Yenoseke

YenoBeuecTBO NOCTOAHHO padpabarTbiBaeT HOBbIe crocobbl 0opbObl ¢ Hegyramu
aogeil m gaxke co crapocTsio. Beas emnié B Hauane XX B. Ty0epKya€3 JErKux (1axor-
Ka) ObL7I cMepTeJdbHBLIM 3aboneBaHUeM, a celfiuac aTo TAKENoe 3aboeBaHUe BIOJIHE
H3JIeUYNMO.

Cpenuasa OpoaoIKHTENbHOCTE KH3HH B anoxy Bospo:xaenua (XIV—XVI BB.) He
npesbimana 40 mer, a B HACTOsANee BPeMs B PA3BUTHIX CTPAHAX OHA MHOCTUTAET
70 ner u Goxee. Ho mano ToabK0 OPOAIHATE CPOK kU3HU. Xouered 10 TyboKoil cra-
pOCTH UYBCTBOBATEL Ce0s 3JOPOBLIM U AKTUBHBIM, HO3TOMY UEJI0BEUECTBO IIOCTOAHHO
CTPEeMHUTCA K MOBBIIIEHHUIO KaUuecTBAa JKU3HH.

Bor mouemMy yuéHbIe pasHBIX CHEIHAJILHOCTEH M3VUYAIOT CTPOEHHE U JeATelb-
HOCTHB YeJOBEeUYeCKOro OpI“dHHBM'd, a Tarmxe CTPEMHTCH NMOHATH, KAKOE BIWMAHHe HAa
BAOPOBLE W JKU3HDb UEJOBEKA OKa3bIBaeT OKPYIKAIOMIas ero cpefa.

OCOBEHHOCTH YEJOBEKA KAR BHOCOIIHAJILHOT'O CYIIIECTBA. COBpEMEHHHe npen-
cTaBJeHHA 0 YeJ0BeKe, padyMeeTcs, 3HAUATENALHO OTIAYAIOTCA OT TAKOBLIX B JPeB-
rHoctu. OCHOBAHHBIE HA COBPEeMEeHHBIX HAYYHLIX JaHHBIX, OHH IMMO3BOJAIOT CYAHUTH
0 YeJdoBeKe KaK O e JMHCTBe Tpéx OCHOBHBEBIX COCTABIAIOIITHUX — GHUJIUI'H‘;IECI{OEI, macH-
XHUUYeCKOH U COI[MaIbLHOII.

Buonornueckas cocTaBadIolas OCHOBAHA HA 3HAHHMAX O UeIOBEKe KaK 0 »XHBOM
opranmsMe, CXOAZHOM II0 CBOEMY CTPOEHHIO H IIpoleccaM KH3HeAeATeJLHOCTH
C MJEKOMHUTAIOMIAMIA KUBOTHBRIMHA. [lcmxXudueckasa cocTaBadiolasd OCHOBaHA Ha 3Ha-
HHAAX Uﬁ ocobeHHOCTAX Bbll’.‘.]I[Eﬁ HepBHDﬁ JedTelbHOCTH Ye/IOBeKAa, KDTDpaH 3Havm-
TeALHO OTINUYAETCH OT TAKOBOM Y »KMBOTHBIX U o0ecrieunBaeT Hauboee COBEPIIeHHOe
¥ TOHKOE OpHCcHocodIeHre ueloBeKa K MEHAIONIUMCA YCIOBUAM OKPYIKAIOIIei cpe-
Inl. YTo KacaeTcsa cOIHANLHONR COCTABAAIONIEH, TO OHA OCHOBAHA HA 3HAHUAX 00 0co-
GeHHOCTAX B3ANMOOTHOIIIEHUH YET0BeKAa C APYIUMHA JII0ABMH, €r0 JKU3HA B 00IIecTBe.

3ATTOMHHUTE

Hayku o uenoseke (aHaromMusi, ¢pU3HONOrHsA, NCHXONOrHA, AHTPOMONOIHS,
rurneHa) ® MeguynHa ® IJxonorna ®* CaHurapua ® Merogbl M3yueHHa opra-
HH3Ma 4YenoBeKa

[TPOBEPBTE CEBA

1. Moyemy yenoeeky HeobxoaWMo M3ydaTb camoro ceba?
2. HazoBute M OxapaKTEpPWM3yWTe W3BECTHble BaM METO[bl M3yYEHWA OpraHuima
yenoseka. ObcyauTe € OQHOKNACCHUKAMM MPUUYMHBI BbIBOpa MMEHHO 3TUX MeTo-

JOB MUCCnenoBaHus.
3. B uém 3akniouaerca coumanbHaa cocTasnsiloulas B XXW3Hu Yenoseka? Yrto nosso-
NsieT CyauTb O HEM Kak o BuocouuanbHoMm cyuiectse?

1. Mouyemy 3g0poBbe Yenoseka (no onpegeneHuio BcemupHo# opraHusauuu 3apaso-
OXpaHeHWst) He Tosibko 0BbeKTHBHOE (peanbHoe) cocToAHWe, HO W CyObekTHMBHOE
(n1yHoe) YyBCTBO NONHOTO OU3MYECKOrO, MCHUXUYECKOTO W CouManbHoro komdopra?

2. MNouyemy He Bce BUMONOrMYECKWE METOAbI NPUEMSEMbl AN U3YyYeHUsl yenoseka?
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FRERFREFRRRERERELL

Mos JIABOPATOPHUA

U3 UCTOPHUHU HAYKH

PasButHe Hayk o yenoseke. [logxogbl K M3yyeHHIO
CTPOEHHUS YENOBEKA M NOHUMAHMIO €ro CyWHOCTH Yy pas-
NWYHbIX HapogoB 6binM HeoauHakosbiMu. Hanpumep,
OPEBHUE WHAOYCbl NPeAcTaBAAiM TENO 4YenoBeKa CcocTof-
wum u3 7 obonouek, 300 kocten, 107 cycrtasos, 3 »ua-
kocten, 400 cocymos, 900 ceaszok, 90 >kun, 9 opraHoe.
A rnaBHbIM XM3HEHHbIM LEHTPOM OHM CYUTANH MYMOK.

Bonbwnx ycnexos LOCTUINK B NOHUMaHKWK YCTpPOWCTBA
Ye/l0OBEeYEeCKOro opraHusma [ApesBHue rpeku. Benukum :
YYEHbIM M BpayoM apeBHOCTH Obin rpek lunnokpam \
(ok. 460 — ok. 370 pgo H. 3.). OH co3pgan ydyeHue ‘\
O YeTbIPEX BO3MOXKHbIX TUNAX TENIOCNOXEHHS M Temnepa- _
MeHTa 4yenoseka, cobpan B CBOMX Tpyaax WMMeBLIMECs K MMnnokpar
TOMY BPEMEHW 3HAHUSA O CTPOEHWU OpPraHu3Ma UYesloBeKa.
MnNnokpart nucan o TOM, YTO fleYUTb Hago He BGonesHs,
a 60onbHOro YenoBeka M NPU JIEYEHUU BpPay He WMeeT
npasa HaHecTW Bpen 340POBbIO CBOEro nauvexta. Begb
HegapoM B HalKW AHW BCE BbINYCKHUKKA MeOMUMHCKMX
MHCTUTYTOB TOPXECTBEHHO pgarT Knatey [unnokpara.

YueHukoMm u nocnepoeatenem [unnokparta cuutan
cebs senvkun pumckui Bpay KnaBduu lanen (oxk. 130 —
ok. 200), mMHOro ner NeyuBLIMH paHEHbIX MaguMaTopos
M notoMmy npekpacHo pasbupasilumniica B CTpoeHWM opra-
Hu3ma venoseka. OH Hanucan 83 Tpyaa no aHatoMuu u :
MefMUMHE, U 3TH KHUTU B TeYeHUe NOoUTH MonyTopa Thicau "
net 6biIM aBTOPUTETHBIM MCTOYHMKOM 3HaHWK Ana Bpa- Knasaui aneH
yen, aHaToMOB M u3nonoroe. laneH crtan ocHosaTenem
coBpeMeHHOW (hapMaKonorMu — HayKW O NeKapcTsax.

Benukum yuéHbiMm 4 Bpauom apabckoro mupa 6bin
A6y Anu ubH CunHa (980—1037), unu, Kak ero Hasbi-
sanu B Espone, AsuueHHa. Ero Tpyabl no meauuuHe,
chapmakonoruu v usnonorun BoinM HacTONbHOW KHUrOW
BCEX EBPONEWCKWX Bpayend B TEYEHHME MHOMMX CTONETHUM.

lMepebiM (hM3WONOrOM CrnpaBensiMBO CUWTAKOT aHMK-
yaHMHa Yuneama lapBes, KOTOpbIA AOKaszan, UTO KpPOBb
B OpraHuaMe [ABMXKETCA MO [ABYM 3aMKHYTbIM Kpyram,
a ueHTpoM KposoobpalleHus sABnsieTcs cepaue.

B pa3sutHe Hayk O 4yenoBeKke 3HauuTeNnbHblM BKIaQ
BHECNHU OTeyecTBEHHble YuéHble. Bbigawuiuica Bpau
Hukonaii MB8aHoBuy MMupoz208 covirpan orpomHylo ponb Aby Ann nbH CuHa
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§1. Haykm o yenoseke n MX Merogbl. 3Ha4eHmne 3HaHui O 4Yenoseke

B Pa3BMTUM XUPYPruM, OCHOBbiBalOWeEWca Ha aHatoMuu. OH Bnepebie NPUMEHUN
3hup ANA HapKo3a, a Mog M CNUPT — AAa NpefynpeXKaeHWa HarHoeHus paH,
MCMONb30BaN TMNCOBYIO MOBA3KY NpW nepenomax.

OTtuom pycckon dusuonorum no npasy cuutaiwot HMBawa MuxainoBuya
CeyeroBa. OH sBnseTcs co3gatenem ecTecTBeHHO-Hay4yHOro HamnpaeneHus B u3u-
onoruu v asTopom paboTbl «Pedpnekcel ronoBHoro mosra.

Bonblwon Bknag B pa3suTHEe UMMYHONOTMKM — HaYKWM O 3aLUWUTHbIX CHNax opra-
HM3Ma — BHecnu dpaHuy3ackui yueénbin Jlyu [Macmep v Haw COOTEYECTBEHHMK
Hnes Uneuy MewnukoB. CozgaHne 3hPeKTUBHbIX BAKLUMH MO3BOSIMAO MPOBOAMUTH
npegynpeauTenbHbie MPUBMBKM MPOTUB MHOTMX OMNAaCHbIX UH(EKLUMOHHbIX BonesHe.

Bnarogaps passuTUio UMMYHONOTUMK U AOCTHIKEHUA COBPEMEHHOW TeXHUKMU CTanu
BO3MOXHbI XUPYPrMYecKue onepauMd No nepecagke OpraHos.

| 3T0 MHTEPECHO |

CyuiecTtsyer MHOro npodeccui, CBA3aHHbIX C U3yYEHWEM 4YenoBeKa, WM Nbyio
M3 HUX Bbl MOXeTe Bbibpatb gna cebs. lNpexage Bcero peub UAET O MEAMUMH-
ckux pabotHukax. Cpegu HUX MeAcEcTpbl, BpadYu-neauaTpsl, XMpypru, CTOMaTonoru
H T. AO. ,ﬂ,ﬂﬂ TOro i-lTl:.'t6bl OKa3blBaTb MEAWUHMHCKYKO NOMOULb NlOOAM, NPpencraBuTeNH
3ITHUX ﬂpDCbECCHl:I A0NX¥HbI HE TONbBKO Oﬁ.ﬂa,ﬂ,aTb rnyﬁongM 3HaHUAMHK O 4YenoBexke,
HO U uMmeTb Ba3zosoe BGuonoruyeckoe obpaszosarue B LENOM.

M3ayuyeHue dusmonoruueckux ocobeHHoCTeHW uenoseka, B TOM YMUC/ie BO3pacT-
HbIX, KpaWHe Ba)KHO ANs NpefcTasuMTenerd nNpodeccun, ces3aHHbiX C¢ obyueHuem
H BOCNMTAHMEM, T. €. ONA Tex, KOMY HYXHO YyMEeTb 6blCTpO HaxogouTb noaxon
K Kaxpgomy pebérky. K takum npocpeccusm OTHOCATCS: BOCnMTarenb, Aed)eKTosor,
noroneq, y4utenb, AETCKWWA NMCMXONOr, COUManbHbiA neparor v Ap.

He meHblwee 3HayeHHe 3HaHWs 0O aHaTOMMM 4YenoBeka WMelT ANA aeH,
Kasanocb 6bl, panékux oT 6uonoruu. Hanpumep, mMogenvepsi, gu3anHepsl WAH
XynoXxHuKkHW. [pencraBurensam 3TUX TBOPYECKUX NPOhECcCHM KparHe BaXKHO B Npo-
uecce osnageHuvsa OCHOBaMM CBOEro macrtepciea u3yyarb He TObKO OCOﬁEHHOCTH
aHaTOMWUM YENOBEYECKOro Tena, Ho M (M3uonorHyeckue ocobeHHOCTU yenoseka,
CBA3aHHble C BOCNPMUATHEM OKpYXKalollerh AeHCTBUTENBbHOCTH. TONMbKO B pe3ynbrare
3TOr0 OHW CMOryT CO3[asaTb CBOM LUEAEBPbl MCKYccTBa M BocTpebosaHHbie AW3an-
HEPCKHE NPOEKTbHI.

BbINTOJIHUTE 3AAAHUA

1. Obcyaute c omHOKNacCHWKamMu WHTepecyloume sac npodpeccun. Kak, Ha Baw
B3MNAL, OHK MOryT ObiTb cBsidaHbl ¢ Buonoruen?

2. CyuiectByetr MHeHWe, 4TO 3HaHUA M3 obnactm apmakonoruv v UMMYHONOrUM
HY>XHbl TOJIBKO CneunannucraMm B 3THUX oﬁnacmx. I'[o,queanTe WK ONPOBEPIrHUTE
AaHHOE BblCKa3blBaHUE.

3. MNpuBeanTe KOHKPETHLIE NPUMEPbI BAXXHOCTU BUMONOrMHYECKUX 3HaHWW ONs Noaen
pa3nu4Hbix npodeccui. ObcyauTe 3TOT BONPOC C OAHOKNACCHUKaMM.
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LATH K YCIEXY

HayuHsbit cnop. llog HayyHbIM CNOPOM NOHWMMAKOT CNOBECHOE cOoCTA3aHue, B
KOTOPOM KaXkfas M3 CTOPOH nbiTaercs OTCTOATb CBOE MHEHWE MM Haes3aTb €ro
APYrou ctopoHe nMbo HaWTU KOMMNPOMUCCHOE pelleHue paccMaTpyMBaeMoW HayuyHOM
npobnemsi (Bonpoca).

My6nuuHbIA cnop npeactasnaer cobOM KONNEKTUBHbIM CNOCOD BbISCHEHUSA UCTH-
Hbl, KOTOPbIA NONY4YHMN npuMeHeHune eweé B aHTU4HOCTH. Co3gatenem Teopuu cnopa
6bin apesHui dunococd Apuctotens (IV B. o H. 3.), a eulé oaHOMY BEIUKOMY
mbicnutentio apesHoct Cokpaty (V B. Ao H. 3.) npunucbiBaloT 3HameHuTyio chpa3sy
«B cnope poxpaetcs uctuHa». Llenbio cnopa sBnseTcs nonbiTKa AoOKas3atb OMmno-
HeHTy cBot npasoty. OgHako npu 3atom Cokpar cnpaeeannMBo NPOTUMBONOCTABAAN
cnopy yBaxkuTenoHyto becegy AByx cobecegHukos (auanor), Kaxabl¥h M3 KOTOPbIX
cTapaeTcs He cTonbko ybeawTs ApPYyroro B TOM, 4YTO TOT HE npas, a CTPEeMUTCSH
NoMouYb emy NpUbAU3UTBCA K UCTUHE. A A8 3TOro HYXHO ObiTb FOTOBbIM BCTaTh Ha
nosvumio cobecegHuka U BMECTe C HUM MPOWTH BECb TEPHWUCTbIM MYTb PaCCY>KAEHMWHM
MMEHHO NOCPEACTBOM fManora, B XOAE€ KOTOPOro MOXHO YC/bilaTb Pa3Hble TOYKM
3PEHMUA, a 3HAYMT, U PacCMOTPETL BOMPOC C pa3HbiX CTOPOH.

HayuHbli cnop cOCTOMT M3 poOKa3atenbcTs, KOTopble npegcrasnsioT cobou
apeymenm (poson wnu akT), NOATBEPXKAAIOUIMM, AOKa3biBaOUWMK BEPHOCTb
unu owubouyHoCTb npeacTaeseHHOM Ha obcykaeHWe CnopHOM Mbicnu (mesuca).
[okasatenbctBa nNOCTPOEHbl Ha CUCTEME YMO3AK/KOUEHMHM, NYTEM KOTOPbLIX BbIBO-
OUTCA HOBOE NonoXeHue (Tesuc).

B npouecce Bepenus Hayd4HOro cnopa B SIBHOM WM CKPbITOM BUAE MPOSBNAET-
cs HekoTopoe npomuBopeyue, KOTOPOe MNO3BOJAET CPOPMYynUpoBaTe npobremy.
B xoge konnektusHoro obcyxkpeHus nubo npoucxoguT eé paspelweHue, aubo
KaXkaaa M3 NpoTMBOOOPCTBYIOLLMX CTOPOH OCTaEércs npW CBOEM MHeHuu. B niobom
cnydae ONA BeAEHUs HayyHoro crnopa Kak MUHWMYM HeobxoaMMo WMeTb ase pas-
NUUHBIE TOYKM 3PEHUs, [Ba Pa3nuyHbiX NOAXOA4a Ha pelweHwe npobnembi.

BoigensioT HECKOIbKO NOAXOAOB K BeOEHWIO HayyHOro cnopa, cpeau KoTopbix
ocoboe BHMMaHWe cneayeT YAeNUTb 3IBPUCTHUECKOMY M NOrMYECKOMY MNoAXodam.

IBpucmuveckud nodxod K BefeHWI0 HayyHOro cnopa, Korga ofgHa w3 cTo-
POH, HE HacTausasi Ha CBOEM MNOAXOAE K pelweHWto npobnemsl, UCNONb3ys MeTombl
ybexxaeHus, UHTYMUMIO U 34pasblid CMbIC/, NOCTENEHHO NPUBAUXKaeT K CBOEN Touke
3pEHUs OAPYroro Wau APYrux yyacTHMKOB cnopa.

Jlozuveckud nodxod K BeAeHHID HaydyHoro criopa. [na Hero xapakTepHbl EecT-
KWW NIOrMYECKMW aHanuM3 M aprymeHTauusa. YYacTHMKM Hay4yHOro crnopa npuxoaaTt
K HEKOTOPOMY OKOH4YaTeNbHOMY BblBOAY, CNeays npuémam W npasunam dopmainb-
HOW NOTUKHK.
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YEJIOBEK KAK YACTDb
* ITPUPO/JBI

MECTO YEJIOBEKA B CHCTEME OPTAHHYE-
CKOr0 MHPA. PaccmarpmBas udenoBeka

1. Kakas Hayka u3yd4aer CUCTEMY OpraHu- Hark dYacTb JHHBOM HPHUPOALL, CaeAyeT
ueckoro mupa? Kakue cuctemaruueckue paszobparbea ¢ ero MmoJdoKeHueMm (KJac-
KaTeropuu Bam WM3BecTHbi? cuhpuranueil) B cHCcTEME OPramuvYecKoro

2. C KkeM M3 W3BECTHbIX BAM YKMBOTHbIX Yeno- MHpa, YCTAaHOBHUB OCHOBHBIe YepPTEHI
BeK UmeeT Haubonbliee cxoacteo? B uém CXONCTBA U PA3IUUYHUA C APYTUMHU Opra-
OHO nposensiercs? e

3. Yro Takoe asontouns? Mpueeante ussect- Mzobperenue CBETOBOTO MUKPOCKOIA

Hble BaM npumepsbl (dakTbl), yKasbiBalo-
LiHe Ha MpOosABNEHWE 3BOJIOLMUH >KUBOW
np1pompl.

H HCHOOJL30BAHHE €ro AIA HUIYUeHHd
YeJIOBEeKa IT0O3BOJHUJIN CHEJAaTh BBIBOL O
TOM, YUTO €Tr0o OpraHM3M, TdK M€ KHaK H’
OPraHU3Mbl pacTeHuil, rpulioB W KUBOT-
HLIX, COCTOHUT U3 MHOKECTBA PasnoodpasunIiX KieTok. Jannsiil (paxT XOpoIIo coria-
cyercsa ¢ BajKHeHIIHMM B Omogornm rteopernueckuMm obobmienmemM — KACMOUMHOU
meopueir. CXoOCcTBO TAHHBIX KJIETOK 10 XUMHIECKOMY COCTABY, CTPOEHUIO M IIPO-
nmeccamM MH3JHeIeATeJdbHOCTH C HKJIeTEAMHM XHUBOTHLBIX TTO3BOIAET OTHECTH UellOBeHaAa
UMEHHO K 3TOMY IIAPCTBY JKUBOU NPUPOALI — HapcTBY JRuBOTHBIE.

Obmui nmIan CTPOCHHUS OPraHU3Ma UeJOBeKA COOTBETCTBYET IIJIAHNY CTPOCHHUSI
BCeX ITO3BOHOYHBLIX JKHBOTHBIX. OmOpoO# Tena CAVIKHUT BHYTPEHHHH CKeleT —
IMO3BOHOYHBIA cTOJIO, K KOTOPOMY IMPHUCOEIUHAIOTCA YePeIl U KOCTH IMOACOB KOHEU-
HDCTEfI. ].[EHTP&JIBHE[H HepBHAaAA CHCTEMd COCTOHUT M3 CIIMHHOI'O ¥ TOJNOBHOT'O MO3TAa.
V MO03BOHOUHBIX JKHUBOTHLIX 3AMKHYTAd KPOBEHOCHAS CHCTEMAa, COCTOANIAA U3
cepana, aprTepuii, KAanNUIaAgpoB 1 BeH. Teno MOKPLITO KOMKeH, cOCTOAIeH U3 MHO-
I'HX CJOEB KJIETOK.

HNayuenme cxoacTBa M PA3INYUN UeJIOBEKA C APYIUMHU KHBOTHBIMH ITO3BOJIHIIO
YVCTAHOBHUTL, UWTO OH IIPpHUHAJIEHWAT THIIY XDpJIOBLIE, HJaccy MJ’IEKDHHT&ICIII[HE’.,
orpany Ilpumarsr, cemeiicTBy lomuHHABI, pony YenoBek W eIHHCTBEHHOMY HA
ceroguAmInuil genn suay Yemoser pasymusiii (Homo sapiens) (puc. 2).

HAYYHAS KJIACCUDUKALIUA

AomeH: DykapuoTsl

LlapcTBo: )KnBoTHble

NMopuapcTeo: MHOrokneTo4Hble

Tun: Xopooesie

Knacc: Mnekonurawuwme

OTpsapn: MNpumaTsbl

CemeicTBO: [OMUHUABI

Pop: Yenosek

Bua: Yenoeek pasymHbiA -//

T
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Puc. 2. Cucrematnyeckoe rnonoXeHme cCoBpeMeHHOro 4enoBexa
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YEPTBI CXOACTBA YEJOBEKA C MJIEKOIIH-
TAIOIIHUMH. 14 gesoBeKa Kak IpegcTaBuTe-
JA MJICKONHTAIOMIUX XapaKTEepPHLI CIexyIo-
Iue DPH3HAKH: KOJKa IOKPEITA BOJOCAMM;
nmMeeTcHd IIETLIpéXKaMCpHOC cepnoie, cr-[aﬁ-
JKAloIlee TKAHU AapTepualbHO# KPOBBIO,
KOTOpasg HE CMEIIMBAETCH C BEHO3HOH; JIET-
KHEe HUMEIOT AaJIbBEOJAPHOE CTPOEHHE, UTO
CHJILHO YBEJINUYNBAET IBIXATEILHYIO IOBEPX-
HOCTE #H| DGDCHQ‘IHB&ET yCHJIEHIIBIf[ I“dBDOﬁ'
MEH.

XapaxTepuas Omomormueckas uepra PG 3. OpaHryTaH
fOonbIINHCTBA MIEKOIHTAIOIINX — KHBOPO-

JKAEHWEe. 3apOABIII YeJIOBeKa, KAK U Y BCeX INIAaHeHTAPHBIX MJIEKOMHUTAIOIINX, CBA-
3dH C MATEPHHCKHAM OPradmM3MOM IIPHA MOMOINMHA MIAITEHTHI, a4 HDBDpD}KﬂéHHMﬁ rEU_’Té'
HBIII THTAETCA MOJOKOM MATEPH M3 MOJOUHLIX JKeJeéa.

BoanmuHCeTBO MICKOMHTAIONIAX HMEIOT MOJIOUHLBIC U MOCTOAHHLIC 3y0LI, Ipope-
3pIBAIONINECHA B OIpPEeIeIEHHOM HNOPAIKE U B OIpeIedeéHHbBIe CPOKH. B menTpanbHOMR
HEPBHOH CHCTEME MJIEKONHUTAIOIIAX 3HAUYATEIbHOTO PAa3BATHUA JOCTHUTAET FOJOBHOH
MO03T, 0cCOBEeHHO ero BBRICIIHAN OTJed — Kopa 00IbIMHUX MoJIymapui.

Kar u y Bcex mpumaros (puc. 3), Bepxugag ryba y uesloBeKa He IMpHpacTaer K
nécmam. Umeroresa méxn — npucnocobiienusa g cocanua Moaoka. HocoBoie oTBep-
CTHA OKPVIJILIE.

Y uenoBexa W Y3KOHOCHIX 00e3bAH CXoZHAsA 3yOHAA CHCTEMA: KOPEHHBIE 3YObI
HMEeT NMIUPpOKHe KOPOHKHA, CHADKOHHBIC HECKOILKUMHA G}TT‘OPK&MI/I.

XeararesqbHEIC KOHEUHOCTH NpuMaToB obaagaior 00nbII0H IOIBHUIKHOCTLIO, IIPH-
yéM OOJLITOHN maJieln MPOTHBOMIOCTABICH OCTAALHLIM. Hanmume morreii, a me Kor-
Teill — XapakTepHasa 0COOEHHOCTL CTPOCHHA KOHEUHOCTEH IpeacTaBHTEJIeH oTpALa
IPUMATOB. ¥ UEeJOBEeKAa, KAK U ¥ BCeX IPUMATOB, INIA3HUILEI O0PAIEeHbl BIIEPEd, 3pe-
HAE DG"béMHDE H IIBEeTHOe.

R Kucrb
o lﬁr
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WumnaHze Yenosek Yenoeek WumnaHse

Puc. 4. OcobeHHOCTU Tena yenoseka, CBA3aHHbIE C NPAMOXOXAEHWeM W Tpyao-
BOW [EATeNbHOCTLIO
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§2. Yenoeek kak 4acrb rpupogel

YEPTHI OTJIMIUA YEJOBEKA OT ITPHMATOB. Moar uenoBseka, 110 CPaBHEHHUIO € APY-
MMH TPUMATAMH, UMeeT OOJLIIVIO MACCY OTHOCHTENLHO O00IIeil Maccsl Teja.
Mosrosoit oTaen ueperna udeaoBeka mpeobiagaeTr Haj JauneBsiM. Huiknasa deniocTs
Yes0BeKa MOAK0BO00OpasHad, ¢ BRICTYIAIOIIUM MOAOOPOAKOM, UTO CBA3AHO C pede-
BDﬁ JedATelIbHOCTHIO B paBBHTHEM MYCHyJI&TypBI HA3BIKA. RpOMG TOTO, ]IepEXGJI openo-
KOB UeJI0BEeKa K MPAMOXO0KACHUI0 O0YCI0OBU DAL U3MEHEHUNH B ero cKejgere, MBIIII-
max (puc. 4), pacnoa0KeHU BHYTPEHHUX OPraHoB.

Ilo3BOHOUHBIN CTONO UeTO0BeKa UMeeT UeThiPe XapaKTepPHBLIX maruda. ¥ KHBOT-
HBIX TAKHUX Ua3rnb6os "Her. Uarunbur cayxar 1A COXPAHEHUA UeJJOBEKOM PAaBHOBECHA
IpM ODpAMOXOXMIOIPHWAWA, 4 TAKMKE Od CMATYEeHWUA TOTYHOB IIPA X{J,[[BGE, GEFE‘, IpPBINL-
Kax. Myckynarypa HUKHAX KOHEUHOCTEH ue0BeKa B CBA3HU € NPAMOXOKICHUEM
crasa GoJee MOI[HOM, a eé KOocTHAd OcHOBA — OoJiee MmaccuBHoii. Horu uenoseka
IJUHHEE, YeM PYKH, KOTOPbIe He JOCTUTAIOT B BLITAHYTOM HMOJ0KeHUH KoaeH., Horn
3aKaHumBaTCcA cromod B popme cBoma. Kasxkaerii majgen Ha pykKe 4esloBexa obmama-
eT 3HAYHATeJAbHO GDJIL]]IE]IZ)‘[ NOOBAMHOCTBIHO, UEM ¥ 0693LHH.

,IlOKASATEJIbC'I'BA INMPOHCXOKIEHNHA YEJOBEKA OT KHBOTIIBIX. HpDﬁJIEMﬁ Impouc-
X0 JeHNSA UeJOBEKA BCETIa MHTEeDPEecOoBalia Jofei. ¥ PasubiX HAPOLOB U IJIEMEH
CYIIECTBYIOT PaA3iHuuyHbIe JereH bl, CRA3AHNUA, IPeAaHN A, 00'bACHAIOIIHE ero IPOouc-
XOkIeHne. Pelnrmosnple yUeHUA TaKiKe IIBITAIOTCA OOBACHUTHL ITPOUCXOIKICHHUE
UejloBeHKA.

PYOANMEHTDBI Y HENOBEKA ATABU3MbI Y HEJTOBEKA

TPETbE BEKO

Bonocarsbiia
Yenosek

yenoseka ATULLbI

XBoCTaThIlA MHOrocockoBOCTb
MaNb4mK

Puc. 5. ATaBu3Mbl U PYAUMEHTbI Y YenoBeka



CravaH € material100.tilda.ws

N LW mEN - P W G PO A LW N W G PN

fhaga 1. Yenosek — 6GuocoymuanbHeli BUA

B ocHOBe cOBpeMEHHBIX HAYVUHBIX MMPEACTABIEHUN 0 MPOUCXOIICHAN UYeIoBeKa
JeKUT KOHIENI U, B COOTBETCTBUU ¢ KOTOPOH UeJOBEK BBIIIEN U3 MUAPA JKUBOTHBIX
asotiouuonnbim nymém. llluporo pacnpocTpaneHo MHEHHE, UTO UeJIOBeK IPOU30-
1€ OT YenoBexkooOpasHbix 00e3bdaH. JTO He coBceM BepHo. PasBuTHe 4UeloBeKa u
Uel0BeK0o0oOpasHBIX 00e3bAH — 2TO He IocaeJoBaTeabHBIe CTYIEHH, a pasiIudHble
BETBU HBOJIOIUHN, PACXOYKIEHUE MEK/IY KOTOPBIMHA C 3BOJIOIUOHHONE TOUKYH 3PeHUSA
OUeHL IMIyDOKOe.

Haubonee ydeguTeabHble JOKA3ATEILCTRBA FKUBOTHOTO MPOUCXOMKICHUA ULJIOBEKA
IpefoCTaABISCT HAVKA HNAJeOHTOJOTHA. Baaromaps aHaansy HCKOMAEMLIX OCTATKOB,
MOJYYeHHBIX B XOJe PACKOMIOK, He TOJbKO VIAJ0Ch VCTAHOBUTL MNpeANOJaraeMbIX
MPeIKOB YeJI0BEKA M3 IAPCTBA JKUBOTHBIX, HO M BRIABUTEH MOCIAEA0BATEIbHBIE CTALAN
ero 3BOJIIOIHAH.

K daxrTaM, Jo0KasLIBAIOOIAM POICTBO UeJOBeKAa U JKUBOTHLIX, IIOMHAMO BLIABJICH-
HOTO CXOACTBA BHEIIHETO X BHYTPEHHero CTPOeHH A, PAHHHX cTaInil oMOpPHOHAILHO-
rO PasBHTHI W MNAJEOHTOJOTHUYECKHX AOKAa3aTeIbCTB, MOKHO OTHECTH HaJIHUJYHEe V

UeJ0BeKa PYAHMEeHTAPHBIX OPraHOB U BCTPEYANIHUXCA ATABU3MOB — IMIPU3HAKOB,
CBOMCTBEHHBIX OT,Il,aJIéHHBIM opegranM, HO He ABIANIIHAXCA HOPMOﬁ Y COBpeMeHHOTO
HeJo0BeKa.

Pymumentamu (ot mart. rudimentum — 3a4aToK, IePBOOCHOBA) ABIAIOTCA OPTAHLI,
CPaBHHUTEJIbHO VIPONIEHHBIE, HEJOPasBHUThIE (II0 CPABHEHHIO C IMOL00HBIMHA CTPYKTYpa-
MU ¥ IPEeSKOBLIX U 6au3KuX (hopM) CTPYKTYPBI, YTPATHUBIINE CBOE OCHOBHOE 3HAUEHHUE
B OpraHU3Me COBPEMEeHHOTO uenoBeka. Cpean HUX MOKHO HA3BATH KOMUHK, KOMKHYIO
MYCKYJIaTypy, TPeThbe BEKO, ANMNEHAHUKC, VIIHLIE MBINIILI, 3yObI MYIPOCTH # T. M.
IIpuMepaMu aTaBA3MOB MOTYT CIAV:KHTE HAPYIKHBIN XBOCT, BCTPEUAIONINHCA YV HEKOTO-
PBIX HOBODOMKIAEHHBIX AeTeil, MHOTOCOCKOBOCTD, PA3BUTHIN BOJIOCAHON MOKPOB HA Teje
u ap. (puc. 5).

3AlTOMHHTE

Cucrema opraHnyeckoro mupa ® Yenosex pasymHsisi ® [laneoHtonorus ®
PyanmeHTbI * ATaBH3Mbi

e

MMPOBEPBTE CEBA

1. Oﬁ'hHCHHTE nonoXxeHWe 4enoBeKa B CHUCTEME OpPraHU4eCKoro Mupa.

2. Ha ocHoBe aHanu3a Tekcta naparpada onuiuuTe, B YEM 3aK/I0YaKTCA CXOACTBO
W pasnuuMa MeXxay UYefOBeKOM M XXMBOTHbIMM. A B UéM, Ha Balll B3rnand, CXon-
CTBO 4e€enoeeka C ApyriMH opraHM3mamu, Hanpumep cC pacreﬂnamu?

3. Ucnonb3ys pucyHKM M TeKcT naparpadpa, obocHyHTe NPOMCXOXKAEHWE YenoBeKa
OT »MWBOTHbIX. Y10, Ha Baw B3rNaa, cnocobCTBOBANO €ro 3BOAOLUM?

©

1. Cuntaerca, uto ybenuTenbHble [AOKA3aTENbCTBA >XMBOTHOIMO MNPOUCXOXKAEHUA
Hesl0BeKa NPefoCcTaBNAeT HayKa NaneoHTONOoTUA. KaKH-E. BONpPOCH! Bbl 6bl 3ajasiu
YYEHOMY-NaNeOHTONOrY NO MOACHEHWUID W OBOCHOBAHUIO AaHHOTO Te3uca?

2. Uccneposanua B Kakux Apyrux obnactax GUONOrMM Takke nNoMOralT M3yyaTb
npoucxoxperue yenoseka? lNpuBeauTe KOHKpeETHblE NPUMEPDI. 15
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§2. HYenoBek kak Yacrb npupoasl

FMMFRRFRREEE R PRI

MosA JIABOPATOPUA

H3 UCTOPHHU HAYKH

O ectecTBeHHOM Pa3BUTUMW UYE/IOBEKa M XKUBOTHbIX eleé VI B. A0 H. 3. rOBOPUAM
yuéHble HpeeHei lpeuumn (AHakcumaHOdp, 3mnudokn). Pumckun meauk KnaBoull
fanen (129 — okono 216 r.) B pesynbTate BCKPbITUA TPYNOB XWBOTHbIX, B TOM
yucne OBEBbHH, YCTaHOBMJ'I 60ﬂbLLJOE CXoACTBO B CTPOEHHWH TEena MeX 4y 4YenoBekom
u obe3bsHaMK, OTMETUB UepTbl CXOACTBA M Pa3nMUuUsa C APYrUMMU XKUBOTHbIMM.

LLiseackui ecrectsoucnbiTatens ¥ meauk Kapa Jluwwed (1707—1778) B cso-
€A KnaccugMKauuu >KUBOTHOrO MHUpa OTBOAMT 4YenoBeKy ocoboe MecTo psaom
c yenosekoobpasHbiMu obesbaHamMu. OgHako B CBOMX MPEACTaB/lieHUSIX O >XMBOW
ﬂpHpOJJ'E OH HMCXOoOun M3 uaeu HeusmMmeHHocmu 8[!806 H CHHUTEANn 4enoBexKa BEeHLUOM
DOXKEeCTBEHHOrO TBOPEHUA.

B koHue XVIII B. y4€Hble Hayanui pa3BWBaTbh MbIC/Ib O TOM, 4YTO /NOAM ABAS-
IoTCA noToMKamu obesbsH. DpaHuysckuin HaTtypanuct Xopx-Jlyu de Bbroggon
(1707—1788) takyke cHayana CKAOHANCSA K 3TOM Maee, HO nosxe eé orsepran. OH
oTctausan uaeo o6 U3MEHSEeMOCTU BWAOB MOA BAMSAHUEM YC/IOBMI CPefdbl, nokasan
rnybokoe CXOACTBO B CTPOEHUM OCHOBHbIX OPraHOB YenoBeKa W XXMBOTHbIX, YTO
NO3BOJIMNO MOCTaBUTb Ha HOBbIW, ©ONEe BbICOKWM YpPOBEHb BOMPOC O rpaHMuax
MEXAY YENOBEKOM W BbICLUMMMK nprMaTamm.

Kak “3BecTHo, Hayano 3BOMIOLUMOHHOMY Nepuoay B pa3BuTMM BMONOrUM Kak Hay-
KM OblNO NoNoXeHo B Tpygax (hpaHLy3CKOro yyéHoro-ectectsoucnbitatens Kawa-
bamucma Jlamapka (1744—1829), npepnoxuswero nepByro 3B8010UUOHHYIO
meopuio. B 1809 rogy Jlamapk nepebiM 3aroBopun 06 HM3MEHEHWM OPraHUM3MOB

)KaH batucr Jlamapk Yapnb3 [dapBuH
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noA BAUSIHWUEM YCNOBWUK OKPY>KaloWEH cpefbl U nepepaye npMOOPETEHHbIX MPU3Ha-
KOB nMOTOMKaM no Hacnegctey. UM Obinv onucaHbl M3MEHEHMS CKeneta M MycKyna-
TYpbl Ye€NoBeKa BCNEACTBME €ro mepexofa K MpsiMOXOXAEHWIO, U3MEHEHUS 4Yepena
M )KeBaTefbHOro annapata — M3-3a NoTepM HEoOXOoAMMOCTH UCNoNb30oBaTh €ro AS
uenei oxotbl. MmenHo Jlamapk Bbickasan npepnnonoXXeHWe O BO3MOXKHOM MPOMC-
XOXAEHUM YenoseKka OT WMWMnaH3e, HO He CYEN BO3MOXHbLIM Pa3BWTb ero Aanblue.

Buonoruyeckyio Teopuio MPOMUCXOXKAEHWA 4Yenoseka paspabotan aHrIMHCKUM
HaTypanucT u nytewectseHHuk Yapnes JapBun (1809— 1882), kotopbin B cBOMX
HayuHbix Tpyaax (1871—1872) obocHoBan nonoeHue o TOM, YTO MEXAy Yenose-
KOM U coBpemeHHbiMu obeabsHamu Craporo Ceera (obuiee HaseaHWe TPEX W3BeCT-
HbiX eBponeHuam, go oTtkpbitua B 1492 r. Amepuku, yacted ceeta — Esponsi,
A3 1 AdpHKK) CylLLECTBOBANO HEKOEe CBA3ylollee 3BeHO — o0bwud npedok, ot
KOTOPOrO OHW BEAyT CBOE€ npoucxoxkaeHwe. [lpaMbiM AOKa3aTenbcTBOM POACTBA
yenoseka M 0be3bsiH CTanu OCTaHKKM WMCKONAeMblX CyLWEecTe — Kak 0bLlux npeagkos
yenoseka M uyenosekoobpasHbix 00e3bsAH, Tak W MPOMEXYTOUHbIX HOPM MEeXXay
obe3bfAHbUM NPELKOM W COBPEMEHHbLIM YENOBEKOM.

 LIATH K YCIIEXY |

Kak nocrtpouts meHTanbHylo Kapry (KapTy NOHATUM).

MeHTanbHaa Kapta (Kapta NoHATUM, MHTennekT-kapTta, Mind Map u gp.) — Tex-
Honorua paboTbl ¢ MHOpMaUueW, yaoOHbIM MHCTPYMEHT Ans oTobpa)keHusa npo-
uecca MoiwneHus. lNomoraer pewutb npobnemy 3anomMuHaHWA, YCBOEHWS W NOrK-
YECKOro CTPYKTYpupoBaHus MHpopmauuu 8 mobor obnactu 3HaHui, otobparkaer
npouecc obllero CUCTEMHOrO MbilLNEHUA.

MeHTanbHaa kapta npeactasnaetr coboi ocobyio cxemy. Ha Hel 3aneuatnembi
C/ioBa, 3aAa4M M WHble MOHATUSA, KOTOPble CBA3aHbl «BETBAMW», OTXOAALIMMM OT
LEeHTPanbHOro MOHATHA (MU BETKHM).

[Ons Toro 4toBbI NOCTPOUTL MEHTANBHYIO KapTy, MCNONb3YWTE C/ieayloulMi anro-
pUTM:

1. Onpenenute KnO4YeBble MOHATHA NONYYEHHOH WHMOPMALMK, HanpuMep TeKcTa
AW ero cparmeHTa.

2. Boinenute cpenu KNYeBblX MOHATMHM OCHOBOnonarawllee (rnasHoe) MOHATHE
(Mblcnb, ugewo, 3agady).

3. OT OCHOBHOIro NOHATHA NOCTPOMTE «BETBM», MOKAa3biBaloUME 3a4aud, MOEH, NPO-
Lleccbl, OTAEeNbHble MbICAM WAM Liard, Heobxoaumbie ANA peanusauuu 3Toro
NOHATHUA.

4. Kaxxpoe noHatTHe, OTBETBNEHHOE OT OCHOBHOIO [E/UTE ellé Ha HECKONbKO «BEeT-
BEW» B 3aBUCMMOCTM OT MUMeloulencs MHhOopMaLMM.

5. Moaxogute Kk npoueccy Teopyecku. OdopmasinTe KapTy, UCNONb3Ys Pas3/iUyHbie
hUrypbl 1M UuBeTa, KapTUHKW WU [PYrue 3/1eMeHTbl, OCHOBbIBAACb Ha CBOWX acco-

uraumax. : 1 7
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3. AHTPOIIOTEHE3

AHTPONOTEHE3 U ET0 JTAIIBL. IIpomece
(bOpMHpOB&HHH dHATOMHUECKOI'0O THIIa

1. Yto Bam M3BECTHO O NPOMCXOXAEHWUH HeJI0BEeKA, PA3BUTHA €T0 TPYLOBOH Aed-
yenoseka? TEJILHOCTH, Pe4YH, OOIIeCTBEHHEIX OTHO-

2. Yto u3yuyaer Hayka aHTtpononorua? Kro OIeHHH HAa3hIBAIOT AHTPOIIOTEHE30M.
TaKue aHTponoan? AHTpOHOﬂUI‘K B OCHOBHOM BbIOEJIAIOT

3. Kakue yenoesekoobpasHbie 06e3bsiHbl Bam deThlpe orama (cTaguM) aHTPOIOreHesa
M3BeCTHbI? (puc. 6): npedwecmeeHnuKku uenogexa,

dpesnettiwue nwdu, Opesnue aA00UL U
A100u cospemennozo mund.

ITpumepro 25 maH jger Hazazm B orpage upuMmaros 06ocobuiaoch ceMercTBO TOMH-
HIJ, BHYTPH KOTOPOTO B pe3yJbTaTe 3BOJIIHHA c(HOPMHPOBATIOCHE HECKOJILKO POLO-
BBEIX BeTBeii. OTH BETBH JBOJIOIHOHHPOBAJIHM HE3ABHCHMO APYT OT Apyra M Ianan
yeThIpe poJa: HMIMMIIaHade, TOPHIILI, opauryrauru u aonu (Homo).

Brarozapa obHapy:XeHHBIM HNCKONAaeMBIM OCTAHKAM OOIMUMY IIpeAKaMX Yeso-
BeKa U YeJ0BeK0oOpasHbIX 00e3bAH MPUHATO CUYUTATH IIaPANUTEKOB (0T rped.
para — Bo3je, OKoJo u pithekos — ob6e3bsana) — o6e3bAH, KOTOPLIE BeJIHd KaK gpe-
BeCHLII, TaK ¥ HazeMHLIH 00pa3 :xusnu. OT HUX HPOM30ILIA BLIMepIIasg BIIOCIEI-
crBuu cbopHas rpynna obe3pan — gpuonuTteku (or rped. drys — IZepeBo). YUEHBIE
CUNTAIOT, YTO UMEHHO OT KaKOH-TO I'PYNILI APHOMUTEKOB OKOJIO 8 MJIH JeT Hasaf
HaUYMHAETCH IBOMIONUOHHAA JUHUA FOMUHUL (1101€).

IlpepgnrecTBeHHUKH UeIOBEKA, UM IMPOTOAHTPONSI, Kuau 6—1 MaIH Jer Haszaz.
Boepsrie nx ocranku 6n1mu obuapy:xens! B I0xno0i# Adpure. Bo muorom onu 6n1in
ropaszo Oamike K JI0OAM, deM JI00ble desoBekoobOpasubie obesbansl. Hambomee
CyImiecTBEHHEIE MOpC])DJIOI‘H‘IECKI/IE npeoﬁpaaonaﬂﬂa Ha TAaHHOM 3Talle aunTpoIoreHe-
3a HPOUCXOAUIN B CKeJeTe U MyCKyJIaType 3aJHUX KOHeUHOocTel. TH M3MeHeHud
OLIIM CBA3AHLI C IEPEX0J0M K IIOCTOSHHOMY HepeiBUKeHHI0 Ha ABYX HOTax.

IIpegmecTBeHHUKHN Yel0BeKAa J00BIBATIH cebe THINY coOMpaTeILCTBOM U OXOTOH.
Bepoarno, oEn gocTaTOYHO YACTO YyHOTPEOIAIN MACHYIO IAITY, OXOTACH HA PA3IUU-
HBIX MHUBOTHBIX C IMOMOIIIBID KaMHel W THMEILIX KOocTel KPYVIOHBIX HKOILBITHBIX.

MpealwecTBEHHMKK [pesHenwne [pesHue Nioan coBpeMeHHoro
yenoeeka nieau nogu TMna

18

Puc. 6. dtanbl aHTponoreHesa
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Wmenno mpoToaHTPONBI CTAMA MCITOIB30BATH KAMHY KAK IIePBOE METATEeNIbHOe OpY-
skue. IlogaHee oTgenbHBIe PPYNNOLI IPeANIECTBEHHUKOB UEI0BeKA HAYUHINCH CAMO-
CTOATEeJbHO U3TOTABIMBATE NIPOCTEHIITHE OPYAUA TPYAA H UCIOJIb30BATH OTOHL. JTO
a0 UM 3aMeTHOe NPEeHMYIIEeCTBO Iepel OKPYIKAOMIAMH JKHBOTHBLIMHA, U HX UHC-
JeHHOCTL CTajla BO3PACTATD.

C Touku 3peHUHA YUEHBIX, UEJOBEK IMOABIAETCH, KOTJA TOABAAIOTCH OPYIUSA
Tpyza. OpyaneM CUMTaeTCA TOJBKO IpeaMeT, o0paboTaHHBIM APYTHM IPeIMETOM.
Taxr, 3aocrpéunas 3yfaMu malka — He OpyAHe, a 3A0CTPEHHASA OCTPLIM KAMHEM
nmajaKa — yiKe OpyAHe. JTO CBA3aHO € TeM, UTO KYJALTypa (a Opyausa — 9TO MATepH-
aIbHAA KYJABTYPA) HEe ABIACTCHA HACIEACTBEHHBIM MPH3HAKOM M MOMKET IIepeaaThes
TOJBKO HEIMOCPEICTBEHHO OT OAHOHU ocobu ApyTOI.

Taknum 00pazom, K UeJOBEKY MOJYKHO OTHECTH TOT'0, KTO Hauaj HeJaTh OPYIHUA
TPYAa Ha MOCTOSHHOH OCHOBE, ITEepefaBATh 9TH 3HAHHUA CIEAYIONIHM MOKOJEHUIM,
HMeJ KHCTh, COOCOOHVIO K MEIKMM MAHHIYyIALKAM, a 00bEM ero mMoara JOCTHT
700— 750 cm®, IpE KOTOPOM YYACTKH KOPLI, OTBEUAIONIIHE 34 TPYAOBVIO AeATelb-
HOCTH, SI:IJIH pa3BHTbI B ,}IOCT'&_TO‘IHDﬁ cTerneHH.

DBOJMIONUA POJA JIOAel Hauajach IPUMepHO 3 MJIH JeT Hasan. PasanuHbie BUABI
CMEHAJIH APYT OPYyra, HepeaAKo OHHM CYINEecTBOBAIMU coBMecTHO. Ha cerogmamramii
IeHL eJUHCTBEHHLIM IIPEeICTABHTEJIeM 3TOT0 poaa ABiadercda YeJoBeK pasyMHBIH
(Homo sapiens).

Taxum 06paszomM, MbI He IIPOUIOIMIAN OT UeloBeKkooOpasusix obesban. lopunna u
IMUMIIAH3e — BCEro JUINh HAIIHA ABOIOPOAHBIE OPATHA. DBOJIIUOHHAA BETBL YeJo-
Bexa BepéT cBOM KOpHHU OT DoJiee IPEBHUX MPHUMATOB.

Hawubomnee paHHUME NPEACTABUTEIAMH CeMeHcTBa TOMUHHU CUUTAIOTCS aBCTpa-
nmomutexku (or nat. australis — 1omubii). UM 6bl10 mpucyile nTpAMOX0iEKIeHHTE.
IlepBoIiMUu npeacTaBuTenaMu poga HenoBer, MO MHEHHUIO DOJBIIHHCTBA CITEIMAIU-
CTOB, OB IPOTPECCUBHBIA BAPUAHT ABCTPAJIONUTEeKA — Yenosex ymennvtil.

OT HUX TPOUBOIIIHN ITPEAKH COBPEMEHHOTI0 YelloBeka — dpegrelwue a100u, nian
apxaHTponsl. YBeauueHue 00béMa FOJOBHOTO MO3Ta U VCIOMKHEHHUEe eT0 CTPYKTYPBHI
crmoco6CTBOBAIN, MMO-BHUAMMOMY, MHOABIEHUIO Y AaApXaHTPOIOB YI€HODA3OEIbLHON
peun. Mx mosanue mpeicTABUTENH OBJAMENHA BLICO-
Ko#l TexHomormeit o6paboTkm KaMHEH UM H3TOTOBIIE-
HUA U3 HUX pasuHooOpasunix opyauii. B mopdoaoru-
YeCKOM IIJaHe OHU HEe3HAUHUTEIbHO OTIHUYATIHACH OT
ABCTPAIONUTEKOB, HO CHOCOOHOCTE K HM3TOTOBIEHHUIO
MIPUMHUTUBHBIX OPYAUU Tpyma (UOMIIepOB) MOBBOJIHIA
UM TPEOJI0JieTh TPAHb, OTAEJABIIVI0O HCKOIACMBIX
YeJTO0BEK00OpA3HLIX 00e3LAH 0T APEBHEHIINX JI04eii.
YuéHble CUUTAIOT, UTO BCE APXAHTPOIIBI OTHOCHINUCE K
ogHoMy Buny — Yenosex npamoxodauiuil.

Crnepyromuii aTam auTpolorenesza — oJpesHue
awdu, nan namdeoanTponkl. OCTAHKH MX CHEIETOB
O Hatigens! B goaune Heanzepranb, pacnonoKeH-
HOM HA TpoTAKeHHuH oTpedra peru [occenn (mpu-
mepao B 10 M Bocrounmee ot r. [Hiocceasmopda
B coBpemennoi 'epmanuun), OTKyZa U MO0 HA3BA-

une — wueamgepraxbusl. Onu oburanu ma 3emiae Pye, 7. Opyaus TPyaa ApPes- 19
B TO BpeMs#d, KOraa HabIIoganoch 3HAUUTEIbHOE IT0X0-  HUX nogen
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§3. AHTpornoreHes

JomaHue — JIeIHUKOBBIN MTepuo, MO3TOMY HeJIbIMU I'PYINAMHA JKUIN B Ielepax, B
KOTOPBIX IOCTOAHHO HNOAJEPHKUBATH OTOHL. B mendax 3amMThl OT X0J0Za ApPEBHHUE
JI0OOYW CTAJH HU3TOTABIMBATEL OJEKIY M3 3BEePHUHLIX MKYpP. Ux opyaua Tpyza aHauu-
TeJbHO NPeBOCXOANIHN 0 COBEPIICHCTBY OPVAMUA TpyAa apXaHuTpormos (puc. 7).

Ha ocHOBe coBpeMeHHBIX ZAHHBLIX APXEOJOTHH U NeHEeTHUKM VUCHBIE BBIACIAIOT
TPHU IMABHBIX 3Tana B ucropuu nwgeii: 1) obocobienue orTaenbHON reHeTHUECKONR
BeTBU npenkoB Homo sapiens orT OpyruxX JUHUII IpPeBHUX diogedl — Mexay 1 man
u 300 rsic. mer Hazaz; 2) GopMHUpPOBAHUE COBPEMEHHOTO UedoBeka B Adpuxe uiun
I0:xmoit Asun mexxay 300 zo 100 Toic. der TomMy Hasan; 3) pacupocrpanenue Homo
sapiens mno Tepputopun EBpasuiickoro koHTHHeHTa ¢ nepuoza 60—
40 Thic. nerT HaA3am U €T0 MeTUcanud ¢ gpyrumu Bugamu Homo (HeangepraibliaMn,
OIeHUCOBIAMH W, BOZMOMKHO, JPYTHMHA).

Taxum oOpasom, VUGHLIE CUMTAIOT, UTO JIOAHM COBPEMEHHOTD AHATOMHUUYECKOTO
THIIA, AU Heoanmponst, noasuauck 60—50 Teic. meT Ha3ag U HAUAIHA CTPEMHUTEIb-
HO BBITECHATH APEBHUX JI0AeH, KOTOPLIM OHU 3HAYUTENLHO VCTYIAnu 1mo puande-
CKOﬁ cHie, HO Uﬁﬂaﬂ,ﬂ_ﬂﬂ 60.]'18{:' Pa3BHUTHIM I'OJIOBHBIM MO3T'OM. I/IX OCTAHKHW BIIepPBbLIE
Oplniu HaligeHsl B rpore Kpomanbon (DPpaHiua), Tak TOABUIOCE HA3ZBAHNAE — KPO-
MaHbOHIEI. OHH yiKe He UMEeJIH CYHIeCTBEHHLIX OTAHYHUH OT COBPEMEHHLIX JI0Jeii,
OpHHAAMEKAIINX K BUAYV HeloBeK pasyMHBIM.

BHOJOTHYECKHE H COLHAJIBHBIE GPAKTOPBI CTAHOBJIEHHA YEJOBEKA. Brnarogmapsa
H3MeHeHHMAM B CTPOEHHH TeJja | ero (]]yHK]J,HOHHpDBﬂHHH YeJI0BeK CMOTr IOpHCIIOCO-
OUTHCA K CHCTEMATHUUECKOMY TPYAY C UCHONAL30OBAHUEM M3TOTOBJIEHHBIX UM CAMHM
opyvauii. Ix nmpumMenenme mo3poamnao emy Gomee sd(dpeKTHBHO BO3AeHCTBOBATL HA
OKPVIKAIOIVIO Cpey U TeM caMbIM e€ U3MeHATh. B macrTodliee BpemMsa Ouonoruue-
CKadA 9BOJIIHNA YeJOBeKa CHIBHO 3&T0pMD3HJ’IaCL, H Ha CMEHY E‘ﬁ HpI’I]I[JI‘d conHalib-
HAS 9BOJIOLLUA.

CyulecTBoOBaHME B OKPVIKEHUM APYIHX Jdi0geit crmocoberBoBanio (JOpMHUPOBAHUIO
V UeJ0BeKa WIeHOpasAelIbHOH peuH, a 3aTeM M nucbMa. Beé 970 MO3BOIUIO JI0LAM
obImaThCA U MepegaBaTh HAKOMJIECHHBIA OOBLIT HE TONBKO APYT APYTY, HO U U3 IIOKO-
JeHNA B HOKOJEHHE,

Takum obpazoM, O COBPEMEHHOTO UeJOBEKa BeAVIIUMH U OMNpPegeaioiiuMu
cranu obllecTBeHHO-TPYAOBEIe oTHOmMeHuA (puc. 8). Ho aTo He o3nauaer, 4TO BO3-
HUKHOBEHHE CONHANLHOH cdepbl OTMEHHJO AeidcTBHe O0HOJOTHUECKHX (haKTopos,
OHO JHAINBL U3MEHHUJIO UX IIPOABICHHE,

ConmanabHble N3MEHEHUA U YCIeXHW 3TPABOOXPAHEHWA, CBA3AHHEIE C YIYUIIeHHA-
eM JKMU3HU JIogeil, HelloCPeaCTBeHHO BIMSA-
I0T HA COCTOAHHE HUX 3J0POBLA M, CIe0Ba-
TEALHO, HA YMEHLIIEHHE 3aBUCHMOCTH
YeJ0BeKA OT HEraTHBHOTO BAUAHUA YCIO-
BUU BHeEIIHeH cpexsnl.

YEJOBEYECKHE PACBL. Meropuuecku
CJIOJKUBIIHECHA TPYIOLI JIOAel, pas3andaro-
muecs HeKOTOPLIMU (DH3WUYECKHMH (UepThI
auia, IIBeT KoKW, riaas, Bojoc, (dopma
BOJOC 1 ,[ﬂp) 5 § qJHBHOﬂDPHqECKHMH nmpu3Ha-
KaMU, HASBIBAIOT PACAMH.

20 Puc. 8. B. M. BacHeuoB. KameHHbIn Hns KamAo#l packl XapakTepHO efHH-
Bek. (bparmeHT) CTBO mpoucxoMgeHus U GOPMHUPOBATINA Ha
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fhaga 1. Yenosek — 6GuocoymuanbHeli BUA

esponeong MOHIronownag Herpong

Puc. 9. MpeacraButenn pasnnyHbIX pac

OnpenelEéHHOH TeppuUTOpHH. B cOBpeMeHHOM 4Ye/I0BEYECTBE BBIAEIAIOT TPH OCHOB-
HBIE PACHI: eBPOIIEOHAHYI (eBpPa3HIICKYI0), MOHIOJOMIHYIO (A3MATCKO-aMepPUKAH-
CKYIO) U 3KBATOPHAJIBHYIO (aBcTpano-Herpouguyio) (puc. 9). Memxagy TpeMa OCHOB-
HBEIMH TPYOIOAMH pac CYIOecTBYIOT HepexXoJHEBIe packl. Mmorma aBcTpaToOHMIOB H
HETrpOUIOB BBIAEIAIOT B OTAEILHEIE PACEHI.

Pacosrie ocofeHHOCTH ITepenaloTes II0 HacleACTBY (HacaeICTBEeHHEI), HO B HACTO-
sdlllee BpeMsd OHU HE MMEIOT CVYIIeCTBEHHOTO 3HAUEHHUS A JKU3HEIeATelIbHOCTH
yenoseka. llo-BraumMomMy, B JaIE6KOM IIPOIIJIOM PACOBBLIE IPU3HAKU OBLITH IOJE3HBI
g uX obaagaTeseil: TéMHAA KOKa HETPOHIOB M KYpPUYaBLBIE BOJIOCHI, CO3ZAl0IIHe
BOKPYVI TOJOBBI BO3AVIIHBIN CI0H, OpegoXpaHAINd OpPraHM3M OT meperpesa. Popma
JULEBOTO CKEeJeTa MOHTOJI0UI0B ¢ foaee oBIIUPHONE HOCOBON MOJIOCTHIO, BO3MOMKHO,
conocobcTByeT 000rpeBy XOJIOZHOIO BO3AYXA Iepel TeM, KAK OH IOIajaeT B JErKue.
ITo ymerBeHHBIM cnocoGHOCTAM (cIOCOGHOCTL K MO3HAHUIO, TBOPUECTBY, TPYAY) BCe
pacsl OZHHAKOBLI., Pagnuuua B YPOBHE KYJILTYPLI CBA3AHLI He ¢ OMONOTHUYECKHAMH
0CcO0EHHOCTAMH, a4 ¢ COIIHAILHBIMA VCIOBHUAMH Pa3BHTHA 00IecTsa.

3AlTOMHHTE

AHTPOHO!’EHEJ u ero 3ransl ® Yenoseueckue pacsi: eBponeoMgHas, MOHIoO-
JIoH4Has, 3KBartopHalsZlbHasa

[TPOBEPBTE CEBA

1. Yo nexut 8 ocHoBe COBpEMEHHbIX NpeacTasneHuin ob 3sonwyuu uenoseka?

2. Kakue 3Tanbl aHTponoreHesa BbiAensiioT yyéHbie?

3. Kakune «obuiectBeHHbie» HBOTHble Bam W3BecTHbl? B yém, Ha Baw B3rnAg,
3aK/nioYaeTca NpUHUMNUanbHOE OTIMYUE MX NMOBEAEHWs OT MOoBEeAeHWs 4YenoBeka?

4. Onvwnte Buonoruyeckue M couuanbHble (HakTOpbl aHTpoOnoreHesa, 3Tanbl W
(hbaKTopbl CTAHOBNEHWUS UEesloBeKa.

5. Kakoe 3HaueHue nna yenoeeka WMesio NOABAEHWE pedyu, a 3areM nucbma?

6. Kakue yenoeeuyeckue pacobl BaM H3BecTHbl? Kaxkosbl UX OCHOBHble uepTbi?

7. O6bAcHUTE CylLLECTBOBAHWE Pa3/IM4HbIX pac YefoBeKa C MO3WUMK ero npucno-
coBNeHHOCTM K PasfituHbiM 3Konorudeckum daxktopam (YC/oBUAM OKpPY»Karollen
cpenbl U obpa3sy >Ku3HM).
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§3. AHTponoreHes

‘ CornachHbl 51 Bbl C BbipaxkeHueMm «Pyka uyenopgeka He TONIbKO OpyAME TPyda, HO M
. ero npoaykt»? lNouemy?
Mayuns marepuan naparpadpa, obcyaute, Kakyio posib Urpanu B MPOLWJIOM U Wrpatot
y4 p parp cy, ) yto p P po p
| B HacTosllee BpeMs BUONOrMYECKME W couWanbHble (haKTopbl B 3BO/MOLUMW YenoBeKa.
I
|

PacMam — aHTMHay4Has TeOpus O HepaBeHCTBe 4enoBevyeckux pac. Mcnonbsys
maTtepuan naparpada W [ONONHUTENbHbIE UHTEPHET-MCTOMHUKM, AOKaKUTe Heco-
CTOSTENbHOCTb pacuama.
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Cxema 3Bonoumn Yyenoeeka: 1 — nne3uwapganuc; 2 — ApuvonuTek adpukaHcKui;

3 — wBanuTek (npexpae HasbiBaemblil pamanutekom);, 4 — aBcrpanonurek appu-
KaHckui; 5 — aBcTpanonutek bowcen; 6 — Homo habilis (apxaHTpon); 7 — Homo
erectus (apxaHtpon); 8 — HeaHpepTaney (naneoaHTpon);, 9 — KpomMaHboHel
(HeoaHTpon); 10 — coBpemeHHbIM YenoBek, Homo sapiens sapiens (HeoaHTpon);
11 — naBuaH 6abyuH (y3koHocas obesbsiHa); 12 — 30M0TUCTBIN NBBUHBIN Tama-
puvH (lWKpokoHocan obe3baHa); 13 — KoNbUEXBOCTLIM nemyp; 14 — TONCTbIA NOpPW;
15 — ponronaT; 16 — opaHrytaH; 17 — 6Genopykuin rubboH; 18 — ropwnna;
19 — OObIKHOBEHHbIN LUMMMaH3e
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Paccmotpute cxemy 3sonoouun Yenoseka OT APEBHEULIMX HACEKOMOSAHBIX MAae-
KOMUTaKOWMX [0 COBPEMEeHHbIX foaei. Mcxoas M3 aHanu3sa cxembl, OTBETbTe Ha
BOMPOCHI:

1. Koro MOXHO Ha3BaTb NpegkoMm npealwecTBEHHUKOB YenoBeKa — ascTpanonure-
KoB?

2. Korga nossuica nepsbii npeacraBuTens CeMencTsa romMuHua?

3. MoxHo nu Yenoseka ymenoro (Homo habilis) cuutate nepsbiM npefctaButesnem
poaa Homo? Orteer oBocHyiTe.

4. Korga nossunuchk obuiue npeaku NioaeH, COBPEMEHHbLIX MOpUAn M WuMnaHse?
5. MOXXHO NnK cyMTaTtb, YTO M3IBECTHbLIE HA CErOAHALWHWMK AEHb MCKOMNaemMbleé OCTATKW
npefcTasuTenen NpeaKkoB COBPEMEHHOIrO YeNoBeKa NO3BO/MAIOT BbICTPOUTb NOC/efo-
BaTE/NbHYIO JIMHUIO OCHOBHbIX CTagui ero 3somouun? Oteer obocHyiTe.

6. Mcnonb3ays QONOAHUTENbHbIE UCTOYHUKK MH(DOPMALMHK, BbIACHUTE, KaKue YCNoBUA
M Kakue chakTopbl cnocobcTsoBanM passUTHIO OCHOBHbIX BETBEW 3BOMIOUMM 4Yeno-
BEKa U 4yenosekoobpasHbix obesbsH.

| 370 MHTEPECHO |

HJdeHucosckun yenosek. B 1984 r. g [leHucosoHl neuwepe Ha Antae snepsbie
8 Poccuu, a HemHoro paHee (8 1980 r.) 8 Kutae 6binv obHapy»eHbl MCKONaembie
OCTaHKM TakK Ha3blBAaEMOro AEHMCOBCKOrO 4YesioBeKa, MW AeHWCcOoBLa.

[lonroe Bpems yuyéHble He MOMMMW [OCTOBEPHO MOEHTU(UUMPOBATb OCTAHKM.
JNockoHanbHo wuccneposath Haxoaku (aBa 3yba u nocnegHss canaHra Mu3uHUE)
cTano BO3MOXHbIM C noseneHuem metonuku sbigeneHua JHK w3 uckonaembix
KocTeH. MexayHapoaHas rpynna reHetMkos nop pykosoactsom Ceavte [laado
NONYYUa M3 XOPOLLUO COXPaHUBLIMXCA 0OPa3UOB MUTOXOHAPWUANBHYIO U AAEPHYIO
OHK. leHeTnyeckuit aHanu3 no3BOAWA ONPEnenuTb, H4TO AEHUCOBUbI ANUTENbHOE
BPEMA COCYULeCTBOBAa/IM Ha OAHUX TEPPUTOPHUAX C HeaHaepTanbuamu W NKOAb-
MW COBPEMEHHOr0 aHaTOMMWYecKoro Tuna. AHTPOMOJOrH PeKOHCTPYMPOBanM 0OCO-
BEeHHOCTH CTPOEHMA CKeneTa AeHWCOoBUAa W Bbigenunu 56 yHMKanbHbIX 4epT, He
XapakTepHbiX ANA AOPYrMx npeactasuTtenerd popga Homo. Jluuo apesHux obutare-
nen [enucosor neuwepsl 6bino wwupe, yem y Homo sapiens v HeaHpepranbues,
a 4entoctu ObinKM Heckonbko AnuHHee. [locne cekBeHWpPOBaHUS reHoMa AEHMCOBLEB
yuBHbiMU BbiNO gokasaHo, YTo npeacTaBuTenu Homo sapiens B xoge Murpauuu 3a
npenenbt AdpUKM He TONbKO BCTPEYanucb C HeaHaepTanbUaMu M OEeHWCOBLAMM, HO
W CKpellUBanucb C HUMM.

CeanTte [Mlaabo — oauH M3 ocHOBaTeneW NaneoreHeTUMKM — HOBOW [AMCLMNAWHBI,
3aHMMaloLLENCA WUCCNefoBaHMEM NEePBbIX /IOAEH M FOMUHUA NPU MOMOLLMU FeHEeTU-
yeckux metonos, B 2022 r. ctran naypeatom Hobenesckol npeMuu no meguuuHe
W hU3MONOrMK 3a OTKPbLITUA B 06NacTH reHOMOB BbIMEPLUMX FTOMMHWO W 3BOIOLMM
yenosekKa.

Hangure [eHucosy newepy Ha kapte Poccuu. Bcnomuute, 4to Bam M3BecTHO
O LaHHOM reorpadMyecKkom peruoHe.

YuéHbie cyutatot, yto 300 Tbic. ner Hasag Ha 3emne obuTanu OeBATb BMAOB
N04en, Ho Tenepb OCTaNcs AuWb oaWH BUMA. Kak Bbl MoxeTe 0O6bsACcHMTL, 4TO Homo
sapiens nepexusn BCEX CBOWUX «POACTBEHHMKOB»? 23
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KPATKOE COAEPKAHHUE I'VJIABDI 1

OcHoBLI 3HAUUHA 0 CBOEM OPTaHu3Me CJIefyeT YCBOUTL KajKJI0My. DTO HeoOXoam-
MO IJI BeIeHUS 300POBOTO o0pasa JKU3HWU U IJIA TOTO, YTOOBI 3HATH, KAK COXPAHUTD
CBO@ 3J0POBLE U 3M0POBLE OKPYIKAOINX II0IE.

Hayxn, uayuaommne uenoBeKa, — AHATOMHRSA UeJ0BeKa, (hU3N0OJI0TUA UejIOBeKa,
MCUXOJIOTHA, MEAAINHA, THTHEHA, AHTPOTIOJOTHA — TEeCHO CBA3AHLI APVYT € IPYTOM.

C pasBuTHEM HAVKHW U TeXHUKH HAPALY C TPAAUIIUOHHLIMA METOOAMH U3YUCHUSA
AHATOMHUYECKOT0 CTPOEHU A OPraHu3Ma desjoBeKa Bcé 60bllIee 3HaueHNe Ipuodpera-
10T METOJBI, IMTO3BOJIAIINNAE N3YUaTh OPTAHNEM UeJIOBeKAa IIPH ero KU3Hn (PeHTreHo-
rpadug, KOMIOLIOTEPHAH TOMOTpa(ud, TeJeMeTPUUeCKHe MeTOAbl, VILTPA3BYKOBLIE
WCCIeAOBAHUSA U AP.). DTO CIOCOOCTBYET COXPAHEHHUIO UJIW BOCCTAHOBICHHIO 340PO-
BbLf, IPOAJEHAIO CPeAHEH MPOIOIIKATEILHOCTH KASHE YeJ0BeKa.

MecTo udesioBeKa B CHCTeMe IPHPOALI: HAZIAPCTBO — OVKAPHOTLI, IIAPCTBO
YKuporaeie, Tunt Xopmosele, k1ace Maekonurawniue, orpsan [IpumaTsr, cemeideTBO
Tomuuananr, pong Yenosex u Buxg YeaoBex pasyMHbII.

Ucropnueckn cHOKHUBINHECH TPYINGl JII0OAEH, pasanuaroluecd HEKOTOPLIMH
(PUBHYECKUMA U (PU3UOJOTHUCCKUMH TPU3HAKAMHA, HA3LIBAIOT pacaMu. Bruigensaior
TPHU OCHOBHEIE PACHI: eBPONEONAHYIO, MOHTOJONIHYIO U 9KBATOPUAIBHYIO,

B ocHOBe coBpeMeHHBIX HAYUHBIX MPEACTABICHUII 0 MPOUCXOMACHNAN UEIOBeKA
JIeFXUAT KOHILLIII[H A, B COOTBETCTBAH C KOTOPOH UEJIOBEK BLINIEN M3 MAPA JXUBOTHBIX.
IITuporo pacupocTpaHeHO MHEHIE, UTO UeJIOBEK ITPOU3O0IIE] OT UeJOBeKOOOpA3ZHBIX
obesnan. ITo He BepHO. PaszBuTHe ueloBeKa W YEJI0BEKOOOPA3HBIX 00e3bAH — DTO
He IMocjefoBaTe/IbHBIe CTYIeHH, a MapajjelbHLIE BeTBH 2BOJIOINANA, PACX0MKICHUE
MeJKY KOTOPBIMY € 3BOJIIOIMOHHONW TOUKHN 3PeHUA OUeHbL MyDoKoe.

CoBpeMeHHLIN Ue/IOBeK ABJIAETCH He TOJBLKO OMOJOTHMUYECKHUM CYIecTBOM, HO U
CYIIECTBOM COIIMAJNLHLIM — ODIEecTBeHHBIM. Baarogapa sHaunTeILHLIM U3MEHeHH -
AM B CTPOCHHH TeJa U ero (PYHKIMOHHUPOBAHHU UEJIOBEK CMOT IPHCIOCOOHUTHCHA K
CHCTeMATHUYECKOMY TPVIY C MCIOJIL30BAHMEM M3TOTOBJIEHHBIX MM CAMHM OpPYINI
Tpyaa. Ux mpumMeHenume mO3BOAWIO eMy OoJsiee a(ppeKTUBHO BO3AEHCTBOBATL HA
OKPYIKAIOMYIO CPeay U TeM CaMbBIM €6 M3MeHATE.

Bl IlpoexThl M HccenoBaHu:A I

1. YenoBexk — OHOCOIHANLHLIN BHI.
2. MeToabl HCCIEAOBAHUA OPTAHU3MA UeJIOBEKA.
3. Illpogeccun, csasannsie ¢ OHOIOTHECH.



MmaBa 2

CTPYKTYPA OPTAHUZMA
YEJIOBEKA

Ons Toro ytoBbl yMeTb COXpaHATb 340-
poBbe, (PU3UYECKM W [AYXOBHO pa3Bu-
BaTbCs, Ka*KAOMY YenoBeKy Heobxoau-
MO 3HaTb, KakK YCTPOEH ero OpraHu3Mm.
WUayuue a1y rnasy, Bbl nonyuute obuime
npeacrasneHus o cobcTBeHHOM opra-
HM3ME Ha pa3HbiX YPOBHAX €ro opra-
HU3aL K.

Bbl Y3HAETE

— 06 ocobeHHOCTAX CTPOEHWs opraHu3ama
YenoBeka Ha pa3fIMyHbIX YPOBHSAX €ro opra-
HU3aLUMK;

— O CTPOEHWM K/IETOK WU TKaHel uenoseka,
MX hyHKUHAX;

— 006 opraHax M cucTemax opraHos opra-
HM3Ma YeNOBeKa;

— o006 opraHuM3Me yesnoseka KaK efauHOM
Lenom.

Bbl HAYYUTECH

— ONMCbIBaTb MO BHEWHeMmy Buay (M3o-
BpaxeHuio), cxemam obuwUe nNPU3HaKH
opraHM3ma uYenoBeKa, YPOBHW OpraHu-
3alUMu: KAEeTKM, TKaHW, opraHbl, CUCTEMbI
OpraHoB, OpraHu3m;

— MWccnefoBaTh KNETKWM cauducton obo-
NIOYKH POTOBOW MONOCTH;

— pacno3HaBaTb Ha FOTOBbIX MHKpoOMpe-
napartax TWMbl TKaHeHW, XxapakTeprM3oBaTb MX
CBOMUCTBa M (hYHKUMMH;

— pacno3Haeatb OpraHbl U CHCTEMbI Opra-
HoB (no Tabauuam, mynsmwam);

— ycTaHaB/NMBaTb B3aMMOCBA3M OPraHoB M
CHMCTEM KaK OCHOBbl romMeocTasa.
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CTPOEHHUE U XUMHUYECKHUHU
* COCTAB KJIETKH

YPOBHU OPTAHH3ALIHH YEJOBEKA. Bce
JKWBBIE W HEJKHBBIE 00BbeKTHI Ha 3eMIe

1. Uto Ha3blBaloT BELLECTBOM H (hHU3UUECKHM COCTOAT U3 MeJIbYafluX YacTUuIl — amo-
Tenom? MO6. ATOMBL 00BbEIUHAIOTCA B MOACKY-
2. Yto Takoe XMMMUYECKWH 3nemeHT? Jbt, W3 KOTOPBIX, B CBOK OYepensb,
3. KakoBa ponb Boabl B XHBbIX OpraHHamax? noctpoens! kaemiiku. CortacHo OCHOBHO-
MY MOJOKEHUI0 CO8PEeMEeHMHOl KAenmou-

4. Yto takoe knetka? Kakoebl €€ OCHOBHbIE

KOMMNOHeHTbI? HOILL meopuu, Kaemkka — 9TO dJIeMeH-

TapHad, CTPYKTypHas ¥ (PYHKIHNOHAIL-
Hasg eAUHHIIA JKHBOTO, B TOM YHCIEe U
qeJ0BeKa.

I'pynnsr k1eTor, CXOAHBIE IO CTPOEHHUIO U TPOUCX 0K IEHNIO, BMeCcTe ¢ OKPYKAaIo-
MIAM UX MEKKJIEeTOUHBIM BeIleCTBOM HAZBIBAIOTCH mKkaHamu. TKanmu, B CBOIO oue-
penn, 00pasyioT Oprannl, KOTOPLIe 00LEAUHAIOTCA B CUCMEMblL OP2AHO6, BLITIOI-
Haomue Kaxkue-nudo Gpyarmuu B opranmame. Hampmmep, momepeuno-mosocaras
MEBIIIEYHAS TKAHbL 00pasyeT CKeJeTHLIe MBIIIIEI, KOTOPELIE BXOZAT B COCTAB OHOP-
HD'JIBPII‘&TEJ]I:HGI';I CHCTEeMBElI. A Vi BCe BMeCTe CHCTEeMbl OPTraHOB COCTABJAIOT eOu-
HBEIH Op2aHU3M.

Taxum obpasom, rOBOpPA O CTPOCHHH OPraHM3Ma YeJOBEKa, MOJKHO BLIACJIHTL
cIeAyIOmMue YPOBHH B €ro OpraHu3alnH: aTOMHO-MOJEKYyJIAPHBIH, KJIeTOYHBIH,
TKAHeBbIH, OPTaHHBIH, CHCTeMHBINH (YPOBEHbL CHCTEM OPraHOB) W OPramM3MeHHbIH
(puc. 10).

XHUMHUYECKHHA COCTAB KIETKH. OcoGeHHOCTH a@MOMHO-MOACKYAAPHOZO YPOBHA
opzanu3ayuu YeJ0BeKa 00ycIaBInBaeT XUMHUYCCKUH COCTAB ero KIeTok. B kierkax
MOTYT OBITH OOHAPYIKEHEI ATOMBI PA3IUYHBIX XUMUUECKUX IAEMEHMOE, C KOTOPHI-
MH BBI JeTAIBHO MO3HAKOMUTECH IIPU N3YUYEHNHN MIKOJIBHOTO Kypca xumun. Hennasa
CKa3aTh, YTO OHM XapaKTEePHBI TOJLKO AJIA KJIETOK uenoBexka. Ux moykuHO 06HaApY-
JKUTH KaK B KJIeTKAaX APYTUX JKUBBIX OPraHU3MOB (pacTeHnit, )KUBOTHLIX, 6aKTepuit
U Op.), TAK U B HeHUBbLX 00s¢xkmax (FOPHLEIX TTOPOJax, MHHepanrax u Ap.), 4TO yKa-
3BIBAET HA CBA3b U €IHUHCTBO XKUBOH M HEIKUBOH IIPHPOALIL.

CoorTHOITEeHMe XMMHUYECKNX DJIEMEHTOB B KJIeTKaxX paananmuno. Tak, mpumepHOo
98 % ot macce! 11060 KIETKN TPUXOAUTCH HA YeThIpe ageMenTa: kucnopozn (72 %),

AtomHo- _ KneToyHwli TkaHesbIN OpraxHbii CuctemHbIn OpraHuameHHsIA
MONeKynsipHbIN

Puc. 10. YpoBHW opraHm3saunn 4enoeeka
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yruepoz (15 %), Bogopoz (8 % ) u asor (3 % ). Okono 2 % or Maccsl KJIETKH IPAXO-
OIATCH HA CAeAYIOIIHE BOCEeMb 9JIEMeHTOB: KAIuil, HATPUl, KAJbI Ui, XJI0p, MarHuii,
sKeneso0, pocdop u cepy. OcTanbHBIe XUMHUECKHE 2JIEMEHTEI COAePYKATCHA B KJIETKe
B KpallHe MAalIoM KoamdecTse (cMm. Tabnuny 1).

HagBanuble XUMHUUECKHEe 3JIEMeHTHI 00pas3yIioOT MOJIE€KY/Abl BEIECTB, BXOAAIINUX B
coctaB kiaerku. Cpein HUX pasanuaioT HeOpraHMYecKHe BellecTBa, TaKue Kak 800a
U pacmeopéHmbie 8 Hell cONU, a TaKIKe OpraHHYecKHe BellecTBa — Oe/iKu, Aunudst
(drcupot), Yyeaneo0vl, HYKJACUHOBbLE KUCJAOMbL W AP. Bce 2TH BelmecTBa aKTHUBHO
B3aHMOZEHCTBYIOT APYT C OPYTOM ¥ BLBINDOJIHAIOT CBOHCTBEHHBIE WM (DYHKIIHH.
HyxanenHoBbIe KHCIOTBI IPEACTABIAAIOT cO00H eAUHYIO CUCTEMY, HATIPDABJIEHHYIO HA
XpaHeHUE W Pearusdanunio HacAedCmEeHHol UH@OpMauuu Yepe3 CUHTE3 0elKOB
B KJIeTKe.

Cpean HeOpraHMYECKHAX BEIeCTB KJIeTKH Ha MePBOM MecTe II0 Macce CTOHUT 8oda.
Tak, B aKkTepHalbHBIX U }KUBOTHBIX KJIIETKAaX €€ COAePIKAHHUE COCTABIACT MPUMEPHO
70 %, a B pactutrensuerx — 90 % . B opranuname uesoBexa Ha ZOJII0 BOABI IPUXOIUT-
ca 65 % . Boga BeinmonuAeT MHOMKeCTBO (DYHKIIUI: coxpaHenne o0bEéMa U yIPYyrocTn
KJIeTKH, PACTBOPEHHE PA3IHUHLIX BemecTB. B KiaeTke 60AbIIAA UACTHh XUMHUECKHAX
peakIuii mpoTeKaeT B BOAHLIX pacTBopax. YeM BLIle MHTEHCHBHOCTL 00MeHaA
sewecme B TOW UIH MHOHU KiIeTKe, TeM 00JbIle B HeH COAEPIKUTCH BOILI.

Tabnuua 1
XUMHYECKUH COCTaB KNEeTKH
3neMeHTbl, BXOASALIME B COCTAB KNETOK OpraHuimos, %
MakpoanemeHTb! MukpoanemeHTbI YnbTpamMuKpoO3IneMeHTbI
(ao 0,001 % or maccsi (ot 0,001 % go 0,000001 % (He Gonee 0,000001 %
KNeTKH) OT Macchbl KNeTkH) OT Macchbl KNeTku)
Kucnopoa, 65—75 Bop YpaH
Yrnepoa, 15—18 Kobansr Pagui
Aszor, 1,5—3 Menpb 3onoTto
Bogopog, 8—10 MonubaeH Pryts
Maruui, 0,02—0,03 LinHk bepunnui
Kanun, 0,15—0,4 Banagun Llesun
Hatpun, 0,02—0,03 Mon CeneH
Kanbuun, 0,04—2,00 bpom
XKeneso, 0,01—0,15
Cepa, 0,315—0,2
®ocdop, 0,2—1,00
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MuTtoxoHapumn Juzocomsl

CTPOEHME KJIETKH. Kaemounwsiii ypoeemns
ABPLILKO  hoqnuusauuu Ten0BeKa O0YCIOBIEH OCOBEHHO-
fapo  cTAMH CTpoeHHsA B (PYHKIIHOHHUPOBAHHEM €TI0
OTAEJBLHBIX KJIETOK. B Ie10M OHE MMEIOT cTpoe-
HHUE, XapaRTepHDB OJIA KIeTOK HMHHABOTHBIX
(puc. 11).

Ob6a3aTenbHLIM KOMIIOHEHTOM JI060# KIeTKHI

ABIAETCHA IIA3MaTHYECKas MeMOpaHa, OTZesnd-
omada eé ot BHenrHed cpenbl. OHA HUMeeT TOJIn-
Hy 8—12 HM ¥ mocTpoeHa U3 ABYX CJI0EB JUMNU-
_ 006, B KOTOpPBIE MOTPYKEHLI MHOTOUHCICHHLIE
Ouponnasmaruyeckas KoMnnekc MOJEKYJILI MeMOpaHHEBIX Oeakos (puc. 12).
Tk fonsmxm fapo — BarkHeHIIaA CTPYKTYPa KJIETKH, KOTO-
HapyxHas nnasmaruyeckass MemMOpaHa  nag ppegcraBiaser coG0i CBOCOOPABHBI EHTD
Puc. 11. Cxema CTPOEHUA KIeTKW VIOpaBiIeHnd peamaaaulaeﬁ 1 XpaHeHHWeM Hacaen-
Yenoeeka CTEeHHOH HH(pOPMALINHA.

OT MUETOMIA3MBI KJICTKH OHO OTAeNeno gadep-
ot 060040, KoTOpad ohopMIAeT OCHOBHYIO UaCTh 2eHECMUHECK020 annapama
Kaemrxku. BAyTperHee comepKUMOe AApa HA3bIBAIOT Kapuonaaimoi. B Helt comep-
sxarea auneinsie moneryasl [IHK (8 suge xpomamuna nirm B coctage Xpomocom,
KOTOPBIE XOPOIIO PasiuiuNMbl B IPOIiecce AeJeHUA KJIeTKH) U A0pbliu KU — BakHbIe
CTPYKTYPHBIC KOMIIOHEHTEI IApa, oTBevaniue 3a popMmuposanue pubocom — opra-
HOHMZAOB KJETKH, OTBEUAIONINX 34 CHHTe3 0EJIKOB KJIEeTKH.

IIurtonmrasma — 5TO BHYTPEHHEE COAEPIKMMOE KJIETKH, HCKJIIOUYasd e€ sAxpo.
OcHOBHOE BEMIECTBO IMHUTOILIA3MBI OpegcTaBasger cobod rycToir HGecnBeTHBIR pac-
TBOP, OCHOBY KOTOpPOTO coctaraseT Boga (7T0—90 % or obureir maccrnr). B mém comep-
JKHTCS MHOTO OEJIKOB, BCTPEUAIOTCH TAKIKEe JHIHIALI X PAsIHYHLIe HeOPraHudecKHue
coexmHeHnsa. B nuronmasMe mpoTeKamT MHOTOYHCIEHHbBIe OHOXMMHYECKHE peak-
W U COTEePIKATCA PA3JUIHBIe 0p2aHoudbl KAemKU.

OPraAHoubl KJIETKH H X GYHKIHH. Cpeaqn OCHOBHBIX OPTAHOUAOB KJIETKH pad-
IAYanT prbOCOMBI, 9HAOILIA3MATHYECKYI CeTh, KoMIiLIekc loapaxm, MHTOXOH-
IpHUHA, JU30COMBI H APYyrHe.

Putocomsr meobxognmsel 10601 KJIeTKe Aad cuaresa bDenxa. Ux pasmep cocras-
ndaet npumepHO 20—30 BEM. B KIeTKe MX HaCUHUTBHIBAETCA HECKOIBKO MUJIIHOHOB.
Pubocomsr cocToar ua aByx cyobpeguuaui: 60oasmoil u manoit. Pubocomsr hopMupy-

YrnesogHas uens

Monekynsl nMNMOoB

MembpaHHble Benku

Puc. 12. Cxema cTpoeHus membpaHbl
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I0TCH B 00JIACTH AAPBINIEK, PACTOJIOKEHHBIX B AApPe KJIeTKH, a 3aTeM uepes AaepHble
MOPEI BBIXOAAT B IATOILIA3MY.

Pubocomsl mpezcTaBiagioT co00i OPraHOMALI, HEIOCPEeACTBeHHO YUACTBYIOIINE B
peanusanuu HaciaegcTBeHnoi nudopmanun. Oru obecneunBaior Guocuimes 6eIKOB.

Kaerounslii meaTp yuacTByeT B 00pasoBaHUM TaK HA3BIBAEMOTO epemena deJie-
HUA, OTBETCTBEHHOTO 3a TOUHOE W PABHOE PACIpee/ieHie reHeTUUeCK0OTro MaTepua-
Jla B mporecce deneHusd KAemKu.

dugomaazmaruueckasa cers (JIIC), uam sHZONMIAa3MATHUECKHIN PETHUKYIYM,
mpeacTaBiadeT cob0i cHCTEMY KAHAJIBIEB U TOJ0CTEeH pasnuyuyHoi (hopMBI U BEJITHHUU-
el (puc. 13), npornssiBaoinux nuroniasmy kiaerkn. JIIC o6pasosana memOpaHoii,
KOTOpas UMeeT TaKoe JKe CTPOeHUe, KaK U IiazMaThuueckKad MemOpana.

Pasnuualor ziadkyio u wepoxoeamyio (epanyaapuyio) AIIC. Ha noBepxHOCTH
rnagroit DIIC ugér cuHTEsd YIIEeBOLOB U MUIKUA0B. Ha moBepxXHOCTH HMIEPOXOBATON
IIIC pacnonosxeHo MHOKECTBO PubOCOM, TOITOMY UMEHHO 3AeCh CHHTE3UDPYeTCH
GonsmnuaCcTBO GenkoB. BeinecTsa, cuaTesuporanusie Ha MemOpanax JIIC, mepeno-
CATCHA BHYTPH TPyDoUueK peTHKyaAyMa U 110 HUM TPAHCHOPTUPYIOTCA K MecTaM HaKO-
IJIeHAA MJIA HCIONL30BAHHAA.

Kovmnaexce (annapart) loapgixu — 970 cucreMa IIHCTEPH, B KOTOPBIX HAKAIIHUBA-
I0TCA BENIIeCcTBa, CHHTE3UPOBAHHEIE KIEeTKOH., 34ech jKe 9TH BEIIECTBA IIpeTepleBa-
10T ganbHeUInmne OMOXUMHUUYECKNe MPEeBpPAalleHnsa, YIAKOBBIBAIOTCA B MeMOpaHHBIe
My3bIPbKHA U [MEePEHOCATCH B Te MeCTa MUTONIa3Mbl, Ijle OHM HeOOXOAMMbI, HIIH JKe
TPAHCIOPTHUPYIOTCH K KJIETOUHOH MeMOpaHe M BBLIXOZAT 3a MOpeAeabl KJIeTKH.
KRomnaexe loapmyxu nmocrpoen u3 memOpaH m pacnoiao:xen pazom ¢ IIIC, mo me
coofmraeTca ¢ €€ KaHaJaaMH.

Iloaromy Bce BemiecTBa, cuHTe3upoBaHHbIie Ha Membpanax IAIIC, mepenocarcsa B
roMiiekce [onbasxu BHYTPU MeMOPAHHBIX NY3bIPEKOB, KOTOPBIE OTIIOUKOBLIBAIOTCSH
ot IIIC u 3arem cauBaoTes ¢ kommaekcoMm loapmxu. Emé ogna Bamuaa GyHKIINAL
romnnerca l'onpamn — cbopra MeMOpaH KIETKH.

Jusocompr — menxue meMOpaHHbIe Ty3bIpbku Aumamerpom 0,4—1 MEM, Kam-
IBIM M3 KOTOPBIX MOJKET comepkaTh okoJ0 590 BMIOB nuwesapumensviblx gepmet-
moé, CIIOCODHBIX PACIIENJIATH OEJIKH, YIIeBOAbl, JKUPbl, HYKJIEHHOBBLIE KHCJIOTHL.
Bce atu (hepMeHTHI HAXOAATCH B TU30COMAX B HEAKTHBHOM COCTOAHUM, WHAUE OHHU
Onl paspymnan meMOpany JHM30COMEI, BBLIIIAH B IIUTOIIA3MY M PACIIEIHIH COZEp-
JKIMOe caMoil KiaeTkn., PopMHPYIOTCA IH30COMEI B KoMuaekce ['oabmgixm.

PuBocomel

Anpo MpaHynsipHas 3MNC Mapkas 3MNC

Puc. 13. Cxema CTpPOEHWA 3HAOMNNA3MaTUYECKOW CeTr
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HapyxHasi  BHyTpeHHss -
memBpaHa MembpaHa MKT'CIXOHJIPH."%[ (ot rpeu. mitos SUTE W
chondrion — 3@pHBIIIKO) — OPTaHOUALI, yua-

CTBYIOIIIHE B 9HEPTETHULCKHUX ITPOIleccaxX KIeTKH.
Onu samacaior smepruio B Buge ATD. Dopma
MHTOXOHAPHI MOJKeT OBITh pa3dIdvYHa: OBaIbLHALT,
HUTeBUIHAA, TATOUKOBALHAA.

Muroxougpuu obpazoBaHbl AByMa MemOpa-
wamu (puc. 14). Buemnasa mem6pana rmagras,
a BHyTpeHHAA 00pasyeT MHOTOUYHUCIEHHBIE BBITISA-

KpwncTbl

YUBAHUA — Kpucmsl, HMelonine O0IBMIVIO

AHK MOBEPXHOCTEL. B KpueTsl BeTpoeHE! (hepMeHTh —

BemiecTBa GeJIKOBOM IPUPOIBI, KOTOPLIE YIACTBY -

Puc. 14. Cxema CTpOeHWs MUTO- 0 5 HRPORNE, PR Y
XOHAPUM 10T B Ipeobpa3oBaHUM NHUTATEJbBHBIX BEIIECTB B

smeprumo ATO.

Muroxouapuu cogeps;kar coberBennyio [IHK (okono 2 %), uro mosBomsgeT UM
CaMOCTOATENbHO DABMHOIKATHCA U BAAATH HA PEANTU3AIUI0 HACIEeACTBEHHON uH(OP-
MAaIU# B KJEeTKe B IIpollecce eé yKU3HeAeATeILHOCTH.

MHOIOOBPA3HE KJETOK YEJOBEKA. Heemorpsa Ha egnHCTBO 001Iero miaHa cTpo-
eHHA KJIETOK uYesIoBeKa, BCe OHM pPas3IHualoTcsd CBOMMH pasMepaMu H (GopMoi. ITO
o0bACHAETCA TEM, UTO KajKAad KJIETKAa YeJ0BeKa BRIMOJHAET CTPOTO OTIPeaeIéHHbIe
(PYHKIUHA B MHOTOKJIETOUHOM OPranu3Me, B TOM dKce Oaarogapsa peain3aii 3a1o-
JKeHHOH B HUX HACACOCMBEHHOU UHPOPMAUUL.

Konuuecrso monekyn azepuoit [IHK B kaer-
X Y x x Ke, WA XPOMOCOMHBLIL Habop, ABIAETCA CIe-
1 2 3 4
6 7 8 9

moB (puc. 15). B mopMe B Agpax KIETOK Tena
yel0BeKa, HIH, KaK UX HA3LIBAIOT, cOMAmilyie-
ckux kKaemkax, copep:xurca 46 muHeHHBIX
mone-rya JHK B 46 xpomocomax (dunaoud-
HbLll HaOop = 2n XpPOMOCOM), a4 B NOJO6BLX

OUPUUIHBIM AJA KaMI0T0 BUJa JKUBBIX OpraHu3-
10 n

12

l Y K n ’ kKaemrax (CiepMaTo30uIax U AULEKITKAX) —

13 14 15 % 17 18 23 monexyasl [JHK B 23 xpomocomax (2anzioud-
K X ¥ w )i bl HAOOPp = N XPOMOCOM).

- . bt Pasnuunele KIeTKHU YeloBeKa COAEpIKaT pas-

~ HOe KOJWYeCTBO TeX HJM HHBIX OPraHOMIOB.

" Hanpumep, my:xcrasa nonoBas KiaeTka (cnepma-

mozoud) UMeeT BCEro OJAHY MHTOXOHAPHUIO, 4

BropuuyHas nepetaxka  neun BOT KJIETKH TEUYEeHW — [0 HECKOJLKHX COTeH

mutoxouapuil. KoamduecTBo MHTOXOHIPHII B
KJIETKe TAKJKe 3aBUCUT OT eé BoadpacTa.

Hepudepennuporannnie (Hespesble) HieT-

KH, NMEIIHecd Y MHOTHUX MHOTOKJIETOUHBIX

(ueHTpomepa) OpPTaHM3MOB, B TOM UHCJIE U V UeJTOBEeKa, Ha3niBa-

0T emeonoévimu. OHN crmocobHBI caMO0OHOB-

6 JATHCH, Dﬁpa:syﬂ HOBBIE CTBOJOBBLIE KIIETHKH,

Puc. 15. XpoMOCOMHbii HaBop ACTUTECH, a 3areM nuddepeHIIUPOBATECH B

30 Yyenogeka (a), CTpoeHue Xpomoco- CHOeNHATH3NPOBAHHEBIE KJIETKH, T. €. IpeBpa-

Mbl (6) IATLCA B KJIETKY PA3JIHYHBIX OPTAHOB U TKAHEH.

MepBuyHas nepeTsixka Xpomaruapl
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3AlNNOMHHUTE

YPOBHH OopraHH3ayHH 4YenoBeka *© Knerka o HEOPFRHHUECKKE H opraHuh4ye-
CKHe BeljecTBa K/IeTKH ® H_VKII’EHHOBHE KHC/1OTbI ® Opr aHOH bl K/IEeTKH

- [IPOBEPBTE CEBA

1. MpoaHanuaupynte Tabnuuy 1. Moyemy MOXKHO yTBEp)KAaTb, YTO XUMWUYECKHH
COCTaB KNETKA CNYXXMT AOKa3aTenbCTBOM €AWHCTBA >XWBOW npupogbl U obuHo-
CTU >KUBOM M HeXkvBOoM npupogbl? [loyemy cuuTaercs, 4TO yrmepoj cocTaBnsier
XUMMUYECKYIO OCHOBY XM3HM?

2. Kakoe HeopraHWyeckoe BellecTso npeobnagaer B XMMUUYECKOM COCTaBE KIeTKW?
OnuwunTe ero gu3aMyeckle CBOMCTBA U (PYHKLUWM B KNeTKe.

3. Ucnonb3ys pucyrok 11, onuwmnte ocOBEHHOCTM CTPOEHUS KNETKW Kak YpPOBHS
OopraHuM3auuu XMBOrO B COCTaBe OpraHu3Ma 4esoBeka.

4. Kakoe cTpoeHue umeeT nnasmatuyeckas membpaHa? B coctaB Kakux Kietou-
HbIX OpraHougos BxofAaT mMembpaHbi? Kakue dyHKUUM B KNETKE BbIMOAHAIOT 3TH
opraHouabi?

5. MNopymaiTte, no Kakum npu3Hakam (ocobeHHOCTSIM cTpoeHusa) Bbl Bbl cMorn
OTAMYUTE Ha MUkKpodroTorpadusax knetku annapat [0onbgXu, MUTOXOHAPMHM,
s4p0o, nM3ocomel Apyr ot gpyra? Kak OTau4aioTcs KAeTKd opraHu3Mma no Konu-
YecTBy Ha3BaHHbIX OopraHouaos?

6. Kakyto WHbopMauuio HECET XpPOMOCOMHbIM Habop uenoseka? Yrto sensetcsa eé
HocuTenem?

7. Ob6bscHuTE, B YEM 3aK/IOYAETCS NPUYMHA pa3Hoobpasus opM M pa3mMepos
pa3/siMyHbIX Cneudanu3MpoBaHHbix knetok. [pusegute npumepsl.

Kako# onbiT MoxHO nposectv Ana Toro, uTobsl foKasaTh posb AApa B KieTke?
Mpepnoxute 0BbEKT MCCAEQOBAHUSA W COOTBETCTBYIOLWHE METOAbI.

FRFPFFRRFRFFREERRE

Mos JIABOPATOPUA

N3yyeHne KNeToK CAU3UCTON 0OONOYKHM NMONOCTH pTa Yenoseka
(Ha BpeMeHHOM MHUKponpenapare)
Lenbs paboTtbi: uccnefosaTb CTPOEHWE KETKM C/AM3UCTOM 0DONOYKM nosoctu pra
yenoseka; ybeauTbCs B KIETOYHOM CTPOEHWW OPraHu3mMa 4esioBeKa.
Marepuanbl U obopyfoBaHMe: MUKPOCKOMN, Wnartenb, Mod, nunetka, npeaMerHoe
M NOKPOBHOE CTEKa.
Xoa pabortbl
1. MpoBegute c NErkMM HaXXKMMOM YWCTBIM LWINATENEM No TBEPAOMY HEDY unu aéc-
HaMm. Ha wnatene B kanne CrOHbl OKaXXYTCHA KNETKW NMOKPOBHOM (3nuTenuanbHoOM)
TKaHW, BbICTMNAIOWEH POTOBYIO MONOCTb.
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2. NoMecTUTe CHATYIO CAW3b Ha NMpegMeTHOe CTEKIO W HaKpOWTE MOKPOBHbIM CTe-
K/IOM,

3. Ha kpal nokpoBHOro cTekna kanHuTe pactsop Wopaa. Paccmotpute Mukpornpe-
napaTt nof MUKPOCKOMOM.

4. Obpatute BHUMaHWe Ha (POPMY KNETOK. 3apucyiTe Ux, 0BO3HaubTe HaPYKHYHO
mMembpaHy, uMTOnNasMy W S4pO.

5. Ha ocHoBe uvccnegosaHua cpenaerte BbIBOA.

AN1A IIO603HATEJIbHbIX

OpraHunyeckue BewecTBa KneTtku. B coctas Bcex opraHM4Yeckux coeguHeHuw
KNeTku Bxogut yesnepod. Ero atombl cnocobHbl 0bpa3oBbiBaTh UENOYKM MPaKTu-
yecku nobOK ANMHbI, KOTopble obecneunBaloT MHOroobpasue MONEKyn OpraHuuye-
CKMX BELLECTB. TakMe MakpOMOneKysbl 0Obl4HO COCTOAT U3 NOBTOPSIOWMXCS, CXOA-
HbIX NO CTPYKTYpe COeAuHeHWW. ITW COEAMHEeHWA MONY4YWnu Ha3BaHWe MOHOMEepoB
(ot rpey. ménos — opuH). O6pasosaHHylO MOHOMEpPaMM MaKpOMOJIEKYNY Ha3blBa-
10T nonumepom (oT rpedy. pdly — mHoro). Monekyna nonvmepa MOXET COCTOSTh
M3 MHOTMX TbICAY COEAMHEHHbIX Mexay coboi MOHOMepoB, KOTopble MOryT 6biTbh
OAMHAKOBbLIMKU MAM Pa3HbIMMU.

Monumepsbl, BXOAsUWME B COCTaB KIETOK, Ha3blBalOT OMONOrMYECKMMH NoMme-
pamu unnm Guononumepamu. CeoicTea OBMONONMMEPOB 3aBUCAT OT CTPOEHMS WX
MOIEKYN: OT YuCNa U pa3HooOpasus MOHOMEPHBIX 3BEHLEB.

YaneBodeol, unu caxapudsl, BXOAAT B COCTaB KAETOK BCEX XXWMBbIX OPraHM3MOB.

OcHoBHasa dyHKUWS YrnesoQoB — 3Hepretuyeckas. [lpu ux depMeHTaTUBHOM
pacluennesHii 1 OKWCNEHWW BbIAENSETCS 3Heprus, Kotopas obecneynBaer XKus-
HepgesTensHocTb opraHu3ma. OueHb BaXKHOW SBNSIETCS TakXKe CTPYKTypHas, MW
cTpouTenbHas, dyHkuus yrmesopgoB. CnoxHbie yrneBofbl (nonucaxapugbl) BXoAsT
B COCTaB MEXKNETOYHOrO BELLECTBA KOXM, CYXOXMU/IMHK, XpAalled, nNpupasas UM
NMPOYHOCTb WM 3NACTHUHYHOCTD.

Jlunuder (o1 rpey. /ijpos — »up) — oBWMpHas rpynna XWPoB W >Kuponogob-
HbIX BELLECTB, KOTOpbleé COAepXXarcs BO BCex >uBbix kneTkax. OHM npaxTuyecku
HEepacTBOPUMbl B BOAE, HO XOPOLWO PacTBOPUMblI B OpPraHU4YECKUX PacTBOPUTENAX
(6eHanH, xnopodopm, achup u ap.). Haubonee npoctble W WKHPOKO pacnpocTpa-
HEHHbIE NIMMMAbI — >XWPbl.

OpHa M3 OCHOBHbIX (DYHKUMUH XXMPOB — 3HepreThyeckas. Kupbl gatoT 3Hepruu
B 2 pa3a bonblwe, 4em yrnesoabl, B3sATbie B TOM e macce. Kpome Ttoro, nunuap
BbINO/IHSIOT 3aLUUTHYIO W PErynsTopHyilo cyHkuuMi. MHoOrue npousBogHbie NUMNUAOB
(Hanpumep, sutamuHbl A, D, E) yyacteyioT B 0B6MeHHbIX npoueccax, NPOMCXOAALLUX
B OpraHvame, BbIMOMHAS PErynsToOpHYIO (YHKLUHMIO.

benku — cambie MHOrouucneHHbole cpeau opraHuuyeckyx sewects. MoHomepamu
Benkos sBnsOTCA amuHokMcnoTbl. BeckoHeyHoe pasHoobpasve Genkos cospaércs
3a cyéT pasnuyHoro couyetaHus scero 20 amuHoOkucnoT. BarkHerlwumu yHKLUA-
MW OEenKoBbiX MONEKY/ SABAAIOTCA: CTPYKTypHas (cTpouTenbHas), depMeHTaTtusHas,
perynsitopHas (ropMoHanbHas) U TpaHcnopTHas.




CrayaH

A LW N @ P W Ge P A LW N W G AR
InaBa 2. CTpyKTypa opraHusma Yenoseka

HyxkneunoBble kucnomel copep)atca BO BCeX
KNeTKax, 3TO CaMble KPYynHble MONEeKynbl, KOTOpble
obpasyioT xuBble opraHu3mbl. B knetkax wumeercs
fBa TuMna HYK/IEMHOBbIX KWUCAOT: Oe30KcupuboHyKAe-
uHoBasa kucaoma (4HK) w pubornykneunoBas Kucsao-
ma (PHK). Ouu ssnsioTca BuononMmepamu, COCTo-
AUWMMH U3 MOHOMEPOB — HykneomudoB. To ecTb
kaxpas uens OHK unu PHK sensetrca nonuHykneo-
TUAOM, COCTOSILLMM M3 HECKO/NbKUX [OECATKOB TbiCAY
HYKN€oTUAOB.

Kaxkabii HYKNeOTHA COCTOMT U3 TPEX KOMMOHEHTOB,
COEAMHEHHBIX XMMHYECKMMMU CBS3AMU. IJTo asotucroe PMC. 16. [1. YOTCOH 1
ocHoBaHue, ymeson (pubosza wunu agesokcupubosa) u ﬁc.mléﬁ;;u Bﬂﬁ'ée MOASIH
ocTatok (hOCOPHON KUCAOTbl. A3OTUCTblE OCHOBaHWUA
(apeHKH, ryaHuH, UMTO3WH, THMWUH W ypauun) OnpenensioT TUN HYKNeOoTUAa: afeHu-
noebint (A), ryanunosbir (M), yutugunossi (L), Tumugunoesin (T), ypauyunoesin (Y).

Crout obpatuTtb BHMMaHWe Ha 1O, YTo Monekyna PHK cocrtout M3 omHoM uenu
HYK/JIEOTMAOB M B cocTas e€ Hykneotuaos Bxoaut ypauwn (Y). Monekyna e
OHK coctouT 13 gByx cnuMpanbHO 3aKpyyeHHbIX MOMMHYKNEOTUAHbIX Uener. Takyo
CTPYKTYpY, CBOMCTBEHHYIO Tonbko monekynam AHK, HazbisaioT ABOHMHOM cnupansio
(puc. 16). BmecTto ypauuna B cOCTaB €€ HYKNeoTHAoB BXoAMT THMWH (T).

HykneoTuabl Takxe SABAAKOTCA CTPYKTYPHOW OCHOBOW UENOro paga BaXHbiX
AN8 XKU3HEOeATeNbHOCTH KNEeTKM opraHudyeckux seuiects. K Takum coepuHeHusiM
OTHOCSATCS BbICOKO3HEPreTUYECKUE COEAWHEHUs, Hanpumep adeHo3uHmpugocgham
(AT®) — yHUBepcCanbHbl XpaHUTENb U MEPEHOCYUK 3IHEPrUU B KIETKE W ap.

H3 UCTOPHHU HAYKH

CreonOBble KNETKU. TepMUH «CTBONMOBAs KieTka» Brnepebie Obin npeanoxex
pycckum ructonorom AnekcaHopom MakcumoBeim (1874—1928) 8 1909 r. gns
onpeneneHus HeaudepeHUMPOBaHHbIX KNETOK KPOBM, KOTOPble AAlOT Ha4ano BCEM
OCTanbHbIM KneTkam Kpoeu. B Hactoswee Bpems Guonoru npepnaralor nNpuMeHsTb
MX ONS pelleHWs pPasiMyHblX MPaKTUYecKMX 3apad, B TOM uyucne B obnactu Guo-
MEAULUHCKUX TEXHONOTUM.

B 2013 r. B pesynbrate MHOrONETHWX OMbITOB Ha MyTU peleHWUa npobnembl
aeduumMTa NPOAOBONLCTBUSA B MUpe 6Buonoramu u3 HupgepnaHpgos 6Gbino cos3gaHo
MCKYCCTBEHHOE MACO («MSICO M3 NPOBUPKK») XKUBOTHOrO NpoMcxoxaeHus ans Byp-
repa. OHo Obino BbipauweHo (KyIbTMBMPOBAHO) 3a TPU Mecsila M3 CTBONOBbIX Kie-
TOK KopoBbl. B ero npouseoacteo uHBecTuposaHo nopsgka 250 Tteic. eBpo (okono
20 mnH py6nen). B Hacrosuee BpeMsi gaHHas TEXHONOTMA CTPEMWTENbHO YAELeB-
NAETCA, U CTOMMOCTb KyNbTUBMPOBAHHOrO Msica, HeoBXOAWMOro ANs NPOM3BOACTBA
onHoro Byprepa, yxe He npesbiwaer 10 espo.

Paccuurtaite, BO cCKONbKO pa3 cokpaTunach cebecTtoumMocTb NPOM3BOACTBA KY/lb-
TUBMPYEMOro Msica 3a nocnegHee pecatunetrve. B KakoMm cnydae npou3BOAcCTBO
Takoro msaca okaxeTcs peHTabenbHbiM? ObcyauTe € OAHOKNACCHUKAMM, Kakue
aprymeHTbl 3a M NPOTMB MOryT ObiTb BbiCKa3aHbl B OTHOLEHWM AAHHOrO MHHOBA-
LMOHHOrO LWara B PasBUTHUU MULLEBOW NPOMbILNEHHOCTH.
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5 HKUSHEAEATE/IbBHOCTD
* KNIETKH

OBMEH BEIECTB H IIPEBPAIIEHHA DHEP-
THH B KJIETKE. Opranusm uejoBeka

1. Kakve »Ku3HeHHble cBOWCTBA (CBOWCTBA HENpPepLIBHO 0OMEHHBAETCH BellecTBa-
>KUBOTO) BaM WM3BECTHbI? MU ¢ oKpyJcalowel cpedoil, U uepes
2.Y1o sABNAETCA OCHOBHbBIM WCTOUYHUKOM HEro IOCTOAHHO OAHOHAIIPaBIE€HHO
3HeprvuM Ha Hawewn nnavete? Kak eé TEUeT nomox aInepezuu, HeodxoammMo
nonydyaer yenosek? A OCYIIeCTBIEHMSA BCEX MOPOIECCOB
3. Kakue cTpyKTypbl K/EeTKM OTBeuawT 3a JKA3HeIeATeILHOCTH.
XpaHeHWe TreHETU4ECKOH MWH(opMauun? DJHeprusa HeoOXoAUMAa KaykI0il KIeTKe

: 3
410 BaM W3BECTHO 06 MX CTPOEHHN? OpraEusaMa, 9TobLl OCYIeCTBIATL MHOTO-

YHUCIeHHBIE  peaKIuu OpeBpamesna
BeIlecTB, KOTOpPBIE OHA HCIOAb3yeT IAA
TIPOIECCOB CBOEGH YKU3HEAEATEeNIbHOCTH. B KaKI0il KJIeTKe MHOTOKJIETOUHOTO Opra-
HH3Ma MOCTOSHHO NPOMUCXOAAT MPOIECChl Ouocurme3a U pacnada OPTaHUYECKUX
coegunenuii. OHu npegcTaBagioT coboii ABe CTOPOHLI eJUHOrO mpollecca obMeHa
BeIMIeCTB U MPeBPAalle s 9HePTruu B KJIeTKke — MeTaboauama.

OCHOBHBIM HCTOUHMKOM BEIIECTB, 00ECTeUMBAIONIAX KIETKH UYEeIOBEKa CTPOHu-
TeIbLHLIM MATEPHUAJIOM U SHeprueil, HeoOXOJUMOU ANA OCYIIEeCTBICHUA >KU3HeIesd-
TEeIBLHOCTH, ABJIAECTCH MHAIMIA U KUCJIOPOI, CoOAepKaniuiica B aTMoc(hepHOM BO3AYXeE.

JEJEHHE EJETKH. [leneHne KJIeTKH — YaCTh €€ YKU3HEHHOTO (KJIeTOYHOr0) IIHK-
1aa, OCHOBA PA3MHONCEHUA, POCMA A PA3BUMUA MHOTOKJIETOUYHOTO OPTaHA3Ma Yei0-
Bera (puc. 17).

OCHOBHBIM €mIOCOO0OM [JeleHUdA KJIeTOK UeJOBeKa ABISeTCS MHTO3 — IIPOIece
HEenpAMOTO JeJeHHA COMATHUECKHX KJIETOK, B pes3yiabTare KOTOPOTo HACIeACTBEH-
HBIA MaTepuas PABHOMEPHO PaclpegendaeTcda Memxay JoYepHUMHU KieTkaMu. Muros
HeoOX0oMM A HOPMAaJIbHOTO POCTA M PA3BHUTHA MHOTOKJIETOYHOTO OpraHmaMa, OH
JIeJKUAT B OCHOBE TPOIECCOB 3aKUBJICHNAA MOBPEHKICHUIA.

Buonoruuecrkoe 3nHaueHMe MHUTO3a 3aKII0UAETCA B BOCHPOU3BOJACTBE KJIETOK C
KOJHUYECTBEHHO U KAUECTBEHHO OAUHAKOBOH reHeTHUecKoil nmdopmaimeii. 3to obe-
creuuBaercAa TeM, uTo npu yasoenuu [JHK Bosumraior gBa ogmHAKOBBIX Habopa
XPOMOCOM, KOTOpPBIE B IPOIIECCE MHTO3a PAaBHOMEPHO pPAacHOpemeldaloTcAa IO JoUep-
HHAM KJIeTKaM.

O6pazoBaHMNIo0 MOJOBBIX KJIETOK (ramMeT), HeoOXOAMMBIX UEJOBEKY AJIA PA3MHO-
JKeHHUA, IPEeAIIeCTBYeT Meifo3 — oco0LIil BUJ AeJIeHHA KICTKH, IPH KOTOPOM UHCIIO
XPOMOCOM B JOUYEPHHUX KJIETKAX COKpaIaeTcsa BABOE.

Mettoz mpegcraBasger cobfod 1Ba CAEAVIOMAX OLHO 34 APYTUM JeIeHUA TeHeTUUYe-
CKOT0 MaTepuaja W I[UTOILIA3MBI, mepen KoropbiMu yasoenue [IHK npoumexogur
TONBLKO OOUH Pas.

PEryadaumusa nroLECCOB JKH3HEIEATEJIBLHOCTH B KJETKE. Hecmorpa ma mocroan-
HbIe H3MEHEHHUSA YCJI0BHH BHEITHEH cpebl, BCe MHOTOKJIETOUYHbIE OPTaHU3MBbI, B TOM
ypciae ¥ YeloBeK, CDXP&HHIDT OTHOCHUTEJIbHOE NOCTOHHCTEBO CBDEE[ BHy’I‘pEHHEﬁ
cpeibl — TOMEOCTa3. IJTOMY CHOCODCTBYIOT HEMPepPhIBHO HAVIIAEe B KJIeTKaxX
cIoKHeNIINe XUMHUecKrne U (PHUIUUECKHEe TPOIEeCcChl, AJAS HMPOTEKAHHA KOTOPBIX
He00XO0LUMBI COOTBETCTBYIOIINE YCIOBH A, YACTO 9TO BEICOKHE TEMIEpaTypa U Jasiie-
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uue. B :xHUBOI KIeTKe 4ejl0BeKa YyMepeHHad TeMiepa-
Typa (oxoao 37 °C) m HOpMaIbHOE ZaBJICHHE.

B rarkux ycnoBuAX OOJBINMHCTBO PEAKIIUHA B KJIET-
Ke MJIX He MOIMIH ObLI peaim3oBaThCdA, HIH NPOTEKATH
OBl OUYeHb MeIJIeHHO, eclad Obl OHH He OCYIIEeCTBIAAINCD
B OPUCYTCTBUU Kama.aiuiamopos (BeiiecTs, U3MeHAIO"
IUX CKOPOCTh XUMUUYECKOH PeaKIUHU, HO HE BXOIAIINX
B COCTAB OPOAVKTOB peaknuu). K Omomsornueckum
KaTalusaTopaM OTHOCAT, IIpexae Bcero, (epmMmeH-
TBI — CJIOKHBIE OPTAaHHUYECKHe COeJUHeHUuA ODeITKOBOH
npupoast. PepMeHTHI IPUCYTCTBYIOT BO BCEX KHUBBIX
KJIeTKaX H© CHOCOOCTBYIOT MIpPEeBpalleHUI0 OZHHUX
BemecTB B Apyrue. PepMeHTH! BBICTYIAIOT B POJH
KaTaJnu3aTOPOB IPAKTUYECKH BO BCeX OMOXUMHUECKUX © noarotoexa x aenermio
peaknuAx, NPOTEeKAIUX B JKUBLIX OPraHU3Max.

PEAMN3ANNA TEHETHYECKON HHOOPMALINHA B KJIET- Puc. 17. Cxema KNeTo4Horo
KE. 3a peanrmMsanmio HacjJeICTBeHHOH wuHpoOpmMammm UWKNa
oTBedaeT reHeTHYECKHI anmapar KiaeTkH. B xiaerkax
yes0BeKa OH IpejacTaBiadeT co00H COBOKYNHOCTL KJIETOYHBIX CTPYKTYP, OZHU H3
KOTOPBLIX ofecneunBalOT XpaHeHHe HacleACTBEHHOH MHGpoOpManuH, Tak Kak cogep-
sxatr JHE (agpo m MuTOXOHAPHUHU), a APYyrUe yUacTBYIOT B peanmsanuu (PYHKIHAI
IHK (pubocomMsbl ¥ KJIETOUHBIN MEHTP) UJIH B €€ mepejaue B Ipoliecce JeIeHUA.

I'maBHLIM 5JIeMEeHTOM reHETHUECKOTO anlapara KJIeTKH ABIfAeTca SIpo, KOTopoe
comep:xuT orkoao 98 % waerounoit [JHK. flnepusiii reHeTHuecKuil MaTepHas opei-
crasaen monexkynamu [JHE, oprannsoBanasiMu B hopmMe xpomamuia, 1A XpOMO-
COM, KOTOpPbIE XOPOIIO BUAHO HA dramne deseHus KAemKu.

Kampaa monexryaa [JHK B cocraBe xpoMocoM, B CBOIO ouepenb, HeCET OTPOMHOE
MHOKECTBO JUHEeNHLIX IOCJAeI0BATEILHOCTEH HYKICOTHIOE, KOTOPhIe 0OTBEUAIOT 34
XpaHeHWe HacJaeICTBeHHOH HH(OPMAIINHT H €€ TOCAeIVIONIVIO PeaIn3ainio. ¥ 4acToK
HOHE, rotopsi#l comep:kuT uHPOPMATUAIO O CTPYKTYpPE oZHOTO Oenka, HA3BIBAIOT
renom. B rampoit monexkyse [JHK maxogurcsa, kak IpaBuiao, OUeHbL MHOTO IeHOB.

Axmueayusa B KiIeTKe 6MOCHHTE3a TOTO UM MHOTO OeaKa IPHBOZHUT K PA3aHU-
HBLIM KOJUYECTBEHHLIM M KAa4YeCTBeHHLIM HM3MeHEeHHAM B CTPOCHHMH KIJIETKH H eé
(YHKIIMOHUPOBAHUH U, KaK CJeACTBUEe, K Pealu3allil TaKHX KHU3HEeHHBIX CBOHCTB
MHOTOKJEeTOYHOTO OpraHu3Ma, Kak ero pocm M pa3éumue.

JAAGOEPEHIIUALINA KAETOK. [uddepenunanus, uiu quddepeHupoBra, Kie-
TOK — IIPOILECC pealH3alii FeHeTHUYEeCKH NPeJonpeeaéHHON IporpaMMsl (DOPMHU-
pOBaHHA CHEHHATH3UPOBAHHLIX KJIETOK, 00JaZaloOmMMUX CHOCOOHOCTLIO K TeM HJIH
HHBIM OpoduIbHBIM (GyHEHHAM. O0brvHo auddepeHIHPOBKA MeHAET He TOJbKO
(PYHKIHNIO KIETKH, HO u eé paamep, dopmMy um mMeTaboOTWUeCKYH0 aAKTHBHOCTL.
HuddepeHIUPOBKA KJIETOK MIPOUCXOAAT HE TOJALKO B dSMOPHOHANLHOM DPA3BUTHU
YeJI0BeKa, HO M BO B3POCIOM OpraHuU3Me, OPH KPOBETBOPEHHM, pereHepannn
MOBPEIKIEHHLIX TKaHeH, ONyX0oaax u Ap.

JduddepennupoBka KIETOK ocyliecTBiaderca Ogarozaps ocoOBIM BellecTBaM,
KOTOpBIEe MOTYT 100 BO3JeMCTBOBATHL HA TEHETHUYECKUU AIITAPAT CTBOJIOBOU KIETKH
B IIpolecce peajn3anuy 3ajJ0KeHHON B Hell HacaeacTBeHHO#N nudopmanuu, 1ubo HA
00/1aCTh MEKKJIETOUHBIX KOHTAKTOB, obecmeunpas BIOcaeJcTBHU (OpPMHpOBaHUE
COOTBETCTBYIOMIUX TKaHeil U OpraHos.

© PocT knerin
@ vasoenme xpomocom
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3ATTOMHHTE

Mera6onuzm » [enevune knerku: Muto3 u meros ® [omeocras ® PepmeHTsl ®
lenernyeckni annapar knerku © Xpomocomsl ® [en © [eneHne Knerku:
MHTO3, MeHO3 * [ndpepeHuHpoBKa KNeToK

[TPOBEPbBTE CEBA i

1. Kakue >ku3HeHHble CBOMCTBa xapakTepHbl ans yenoseka? [Mpusegute npumepsi.

2. BcnoMHMUTE, O YEM r1aCMT 3aKOH coxpaHeHus 3Hepruu. OObACHUTE, Kak ero
OEeHCTBHE NPOABAAETCA B OpraHM3Me udenoseka. Yto saBnseTcs ONsA 4YenoBeka
OCHOBHbIM WMCTOYHWKOM 3HEPruu AN OCYULECTB/EHWS MPOLECCOB YXM3HEeaesTe b~
HOCTHU?

3. Kakue npoueccel nexar 8 ocHose mMetabonuama e knetke? Kakoe 3HaueHue oHu
WMEIOT ONA opraHu3ma 4yenoeeka B Uenom?

4. Kakue cnocobbl aeneHuss KNeTKU XapakTtepHbl ana yenoseka? Kakoe Guonoru-
Yeckoe 3Ha4yeHWe OHW WMEeloT O/ OpraHu3Ma 4yenoBeka B LUenom?

5. Yto takoe creonosbie knetkn? Kakoe 3HaueHue MMEET MX OTKPbITME M Aanb-
Heulwee uccneposaHue?

6. Kakyio ponb urpaior hepMeHTbl B KneTKax yenoseka?

7. B 4ém 3aKkn04aeTcs OCHOBHOW MexaHWM3M peanu3auuu HacieAcTBeHHOW MHAOP-
Maluuu, 3an0XKeHHOW B KneTtke?

B KaKWX YacTAX MHOFOKNETOYHOrO OpraHW3Ma ualue BCero AEnsTcs KneTku?

FRFRRRFRRERFRERP IS

Mos JIABOPATOPUSA

ANA NIObO3HATEJIbBHbIX

KnetouHbih umkn. lNepuoa KM3HW KNETKM OT OAHOro AeNeHUs A0 chegytolue-
ro HasbiBalOT KaemoyHeim yukaom. lNepuon Mexay LeNeHUSMU KAETKM HasbiBaloT
uHmepghaszol (ot nart. inter — mexay). Bpems, koTopoe knetka TpatMT Henocpep-
cTBeHHO Ha pgeneHue, coctasnfer 30—60 muH. OCHOBHYIO 4YacTb >KU3HW KNETKH
HaxoasaTcs B uMHTepdase.

Murtos. Mutos skniouaer 8 cebs aBa npouecca: feneHve snpa — KAPUOKUHES
(ot rpeu. kdryon — sppo opexa W kinesis — OBWXKEHWEe) W AeneHue UMTonnasmbl —
yumokuHes (o1 rpeu. kytos — kneTka u kinesis). B xoge kapuokuHeza Monekynbl
OHK, copgepxawuecs B sgpe KAeTKW, NNOTHO ckpydusarotcs. OBpasyroTca Xpo-
MOCOMbI, KOTOPbIE NOA4 MMKPOCKOMOM BbIMAAAT KakK YAJIMHEHHbIE Mano4YKOBWAHbLIE
Tenbua, COCTOAUME W3 ABYX MNOJNIOBUHOK, Pa3feNéHHbiX UEeHmpomMepouU.

MNepen HauanomM MWUTOTMYECKOTO [HE/IEHUS TEHETUUYECKMI annapar KAeTku yaBsa-
usBaetcs. [1o3TOMy Ka)kaas XpPOMOCOMa COCTOMT M3 [ABYX CECTPMHCKMX XpOMaTua,
KaXK[as M3 KoTopbix obpasoBaHa MAEHTHYHBIMKM Apyr Apyry monekynamu JHK.




CrayaH

N LW EN @ P W G PO R LW W G PR
T

B muTOo3e pasnuuaioT 4eTbipe nocneposaTenbHblie hasbl: npocaly, metadasy,
aHadasy u Tenodasy.

Mpogaza. B sgpe npoucxogut cnupanusaums OHK, 8 mukpockon craHoBsitcs
XOPOLLO BMAHbI TYrO CKPy4Y4EHHble XPOMOCOMbl. 3aMeTHO, Y4TO KaXKAas Xxpomocoma
COCTOWT M3 [ABYX CECTPHHCKMX XpOMaTui, OObeguHEHHbIX B 06/MacTH UEHTpOMepbl.
ALpbilWKKM HcuyesaloT.

Mapel ueHTpronen pacxoastcs K nonwocam knetkn. OTxoasuMe OT HUX MUKPO-
TpybouKkM HauuHaloT obpaszoebiBaTb BepeTeHo aenexus. AgepHas obonouka pas-
pyLiaercs.

Memadaza. XpoMmocombl pacnonaralrcs Takum obpa3om, UTO MX LEHTpoMepsl
HaxoO4ATCS B NNOCKOCTM 3kBaTtopa knetku. Obpasyercs Tak Ha3biBaemas meTadas-
Has NNacTuHKa, COCTOsALAas M3 XpPoMOCOoM. HWTH BepeTeHa AeneHus OT LUEHTPOCOM
NPUKPENASIOTCS K LeHTPOMEepe KaXAOW XPOMOCOMbI.

AHxagaza. Kaxxgaa xpomocoma Npofo/ibHO pacllensiseTcs Ha [ABe WIEeHTUuHble
XpoMaTtuabl, KOTOpble PacxXofAaTCA K MPOTHMBOMONOXHbIM MOAKOCAM KAETKH.

Takum obBpasom, 3a CYET MAEHTMYHOCTM AOYEPHMX XPOMATHA y ABYX MONOCOB
KNETKM OKa3blBAaeTCs O[WHAKOBbIN TEHETHUYECKUW MaTepuan — TaKOW >Ke, KaKoW
Obin B KNETKe A0 Hayana MuTo3a.

Tenogaza. Y nonocoB KNeTKKM [OYEPHME XPOMOCOMbI LEeCnUpPanU3yroTcs, Hauu-
HaeTtca cuHTe3 6enkos. DopmMupytoTcs AgepHbie 000NOYKH W AAPbIWKK. HUTH Bepe-
TeHa [eneHus pacnapatoTcs. Ha 3TOM KapuMOKWHe3 3aKaHYyMBaeTCA W HauMHaeTcs
UMTOKMHE3. Y XKUBOTHbIX KNETOK B 3KBAaTOPHUANbHOM MNOCKOCTM BO3HMKAET NepeTsx-
ka. OHa yrnybnserca [oO Tex nop, NoKa He NPOWCXOAMT pasfeneHue ABYX Aouep-
HUX knetok. C MoMeHTa pasfeneHus AOYEPHUX KNETOK KaKAas M3 HUX BCTynaer
B MHTepha3y HOBOro KAETOYHOro UuKAa.

" WATH K YCIIEXY |

AprymeHTtauua. BakHelweHn cocTaBnsfollerd Hay4HOro cnopa sBASETCs apry-
MeHTauus (nar. arguo — noKa3blBako, [AOKa3blBal, BbIACHAI), 3@ CYET KOTOPOMH
OKa3biBaeTcs ybexkaalllee BO3NEWCTBME Ha onnoHeHTa. [lns ycnewHown aprymen-
Tauuu HY>XHO ObiTb BHMMaTenbHbiM, 06nagatb MYyOGOKUMMU 3HAHUAMM, BblLEPIXKKOH,
KOPPEKTHOCTbIO W pelwuTenbHocToto. OgHaKo BO MHOrOM aprymeHTauua 3aBUCHT
or cobecegHuka. Beab MMEHHO OH MpPUHUMaeT MTOroBoe peleHue, ybeauTenbHbl
aprymeHTbl MW HeT.

AprymeHntauus — KOMMYHWUKaATUBHbIA MPOLIECC, KOTOPbIM HanpasneH Ha obocHo-
BaHMe NO3ULUMMK OHWUM cODEeCceiHMKOM ANs TOro, 4TOObl €€ NOHAN U NPUHAN APYrow
cobecenHWK. ApryMeHTauus COCTOMT M3 me3uca, apeymeHmoB u GemMoHcmpayuu.

Te3uc — saAsnserca GOPMYNUPOBKOKW BalLEH MO3ULMH.

AprymeHTbl — 37O Te AOBOAbl M AOKa3aTenbCTBa, KOTOPble NPUBOAATCH ANA
obocHOBaHUS CBOEN TOUKM 3peHus. ApryMmeHTbl JO/KHbI OTBEYaTb Ha BONPOC ONmo-
HEHTa, NoYeMy eMmy CTOMT C BaMu cornacutbcs. [lpM NOMOLWM apryMeHTOB MOXXHO
YAaCTUYHO MM NONHOCTBIO U3MEeHWTb MHeHWe cobeceaHuKa.

demoHCcTpaumua — 37O CBA3Ka Te3uca WM aprymeHToB (dopmynupyercs B Buge
BbIBOAA MNM MTOra), Kotopas COBCTBEHHO U MOXET NMpUBECTH K ybexaeHuio onno-
HeHTa.
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TKAHHU YEJIOBEKA. OPI'AHBI,
* CUCTEMbI OPTAHOB

THIIBI TKAHEI OPTAHH3MA YEJOBEKA.
Kax npaBuio, ogHa KJIeTKa He MOYKET

1. Kakue ocHoBHbie YpOBHW OpraHu3auuu CIIPABUTLCSA C BLIMOTHEHHUEM BCeX (PyHK-
YKHBOTrO BaM M3BECTHbI? Ui, HeOOXOAUMBIX MHOTOKJIETOUHOMY

2. Yto coboii npeacrasnsioT TKaHu? Yem opranuamy. X BEITOTHAIOT MHOKECTBO
TKaHW 4enoseka MOTYT OT/IMYaTbCs OT KJIETOK, 00pasylomux mramnesou ypo-
TKaHeW APYrux OpraHu3MoB (pacTeHwi, e opzanusauuu. Knerxku, cxommbie
YKHBOTHbIX)? OO0 CTPOEHMIO, NPOMCXOMKACHUIO U

3. Kakue opraHbl B cocTaBe opraHuama BLITONHAEMBIM (QPYHKIUAM, B COBOKYII-
yenoeeka Bbl MOXeTe Ha3earb? [ne oHu HOCTH C OKPYJKAIOMIAM HX MEKKICTOU-
pacnonoxexbi?

HBIM BEIIECTBOM 00'beANHEeHBI B IPYIIIIEI,
HasblBaeMble TRaHaMH (puc. 18).

Boigensior uerTsipe rpynnel (TUNA) TKAHeW: dSTIUTENNAIbHLIE, COeAUHATRIbHBIE,
MLIIIEUHLIC H HEPBHYIO, KAMKAAA U3 KOTOPLIX BKJIOUACT DOJILITOE pasnoobpasue Uux
BHI0B. Bce 0HH BBIMOJHAIOT ONpemeJEHHbIe (DYHKIHYA, 00VCIOBICHHLIC OCOBCHHO-
CTAMH UX CTPOEHHA.

CBOIICTBA W ®YHKI[HN TKAHEH YEJOBEKA. duuTe nalbHble TKAHH 00pa3oBaHbI
TECHO MPUIETAIIAMA APYT K APYIY KIETKAMHA C HE3HAUUTEIbHBIM KOJIHUUECTBOM
MEIKKJICTOUHOTO BeI[ecTBa. ITH TKAHHA BXOAAT B COCTAB HAPYIKHLIX ¥ BHYTPECHHHUX
nokpoBoB. Kpome Toro, oHM 00pasyioT MHOTHe jKeJjle3bl HAIIero opraHmaMa.
OcroBHBIE PYHKIINH 3ITATEIHAJBHEBIX TKAHEeH — 3allUTHaA U BcackIiBaomiaa. Kpove
TOr0, OUNWATENHANILHBIE THKAHHM XOPOMIO BOCCTAHABIMBAKITCH (pPereHepHpyioT).
Hanpumep, Kaxkablii pa3 BO BpeM$A MBITHS € ITOBEPXHOCTH KOYKHA YAAISETCA HECKOIb-
KO CJO0GB MEPTBLIX, OPOTOBEBIINAX KJICTOK DIMHTEIANA, KOTOPLIC 3aMeHAI0TCA KICTKA
MU HHKEJeKalluxX CJIOEEB.

Coequnurensusle TKaHu o0paz3oBanbl pasnoobpasHeiMu Mo (hopMe KIeTKaMn
H O0IBIMUM KOJIUUECTROM MK UIKOTO HIIH IIJTOTHOTO MEKKJIeTOUHOTO BermecTsa. K aum
OTHOCATCH: KOCTHAA, XPAIIEeBaA U JKAPOBAA TKAHNU, KPOBL, fuM(pa, IeHTUH 3yV00B.
YacTo TKAHH JAHHOTO TUIIA HASLIBATOT MKAHAMU 6HYMPEHILCU cpedbl, OTBeUATIOIIHMH
3a mogaepsKaHmne eé OTHOCHTEJIBHOTO MOCTOAHCTBA, T. €. ToMeocTasa.

CoenmauTenbHas TKaHb BRITOAHAET paAx (pyaxmuil. Mexanmueckasa (pyHKIIHA
ZAKITIOUAETCA B TOM, UTO KOCTH, XPHAIIH, CBA3KA U CYXOKHUIUA TAIOT OMOPY BCEMY
opranuamy. TparcmoprHas (QYHKOHA 3aKJI0UYaeTCd B TOM, UTO KPOBL M aumda,
HEMPEepPLIBHO IIePeABUTasCh II0 OPTalHu3My H IIePEHOCH PA3JHUYHLIC BEIIecTBa, coe-
OUHAIOT BCE OPraHbl U TKAHH B eAHHOE Iejoe. 3amuTHas (YVHKIIHA 3aKJII0YaeTCa B
TOM, 9TO UMEHHO KJETKH COeIUHUTEIbLHOH TKAHW o0ecneuynBal0T AMMYHHATET, T. €.
3AIMUIIAI0T OPTAHU3M OT DOJe3HeTBOPHBIX MUKpPOOpranuaMos. Kpome Toro, coemn-
HHUTEJILHAA TKAHL YUACTBYET B 3AJKHUBICHUH DAH W PEereHepanuu MOBPesKI6HHBIX
opranoB. Bosmmkaompme Ha MecTe mopesa pydIsl 00pA30BAHLI COCAUHHUTEILHON
TKAHbIO.

Meimeunsie TRaHM 00PA30BAHDBI KJIETKAMHA, 00/aZal0IIIMA CBOMCTBAMA MEHATDH
CBOM pagMepsbl — COKPAIIaAThCH.

Pagnuuaior Tpu THIIA MBIIIEUHOH TKAHHU: MOMIEPEUHO-TIOI0CATYIO (CKeNeTHyIo),
TIAKYIO U CePAEUHYIO.
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DyHKINAA CKeIeTHBIX MBI — IepeMelleHne uacteii (DyK, HOT U T. [.) UJIHA BCe-
ro tena B npocrpaHctBe. IlomepeuHno-mosocarsie MBINIEUHBIE KJIETKH (BOJOKHA)
OUYeHb TOHKHE U AJIUHHBIC, B HUX PACIOJ0MKEeHO MHOJKECTBO AIep.

Kpome TOT0O, OHM HMEIOT PEryIApHO YepeayIOmIn-
ecd CBeTJIbIle W TEMHBLIE MOJOCKH IMOTEPEK BOJIOKHA,
XOPOIIO PA3TUUNMbIE IO MUK POCKOTIOM.

IToxosxee cTpoeHHME HMeeT CepAeUYHAd MBINIIIA.
I'magkue MpImnbl 06pazoBaHbl MAJEHBKUMH OZHO-
AOEPHBIMUA KJIETKaMH, KOTOPBIE PACIOJI0MKEeHBI IIyu-
KaMH U He UMeIOT MONepPedHOol NCUePUeHHOCTH.

HepBuasn tkaus 00pa3zoBana ABYyMA TUOAMHA KJe-

TOK: HEePBHBIMHU (HelipoHaMH) W IrIHaJIbHBIMH. Kak
BAM VIKe H3BECTHO, HEHPOHBI COCTOAT W3 TejJa H
orpocTtkoB. Me:xay coboii © ¢ APYIrHMH KJAETKaMH
(ualme BCcero MBIMIEYHBIMH) HEHPOHBI COO00OMIIAIOTCHA
yepesd oco0ble KOHTAKTBI, KOTOPbIE HA3BIBAIOT CoeamHuTenLHas (pbixnas
cunancamu. I'mMuanbHBle KJIETKHU PACHOJATAIOTCA  BONOKHUCTaR)
Me)xXay HelpoHaMM, MOAAEP’KUBAIOT UX, 3AIUINAIOT '
OT BPEAHBIX BO3IEHCTBHH U cHAOMKAIOT MTHUTATENLHEI-
MH BellecTBaMH. be3 MOCTOAHHONW MOMOIMH IMIHANL-
HBIX KJIETOK HEUPOHBI CYIIECTBOBATH HE MOTLYT.

OPranbl 1 CUCTEMBI OPTAHOB. W3 Traneil cocrodar
opeambt, TPEeACTABAAIONIAE cODOH enlé 0AUH YPOBeHDL
OpraHM3anui JKABOTO, XapaKTePHLIA OIA YeJoBeKa.

Opram — yacTb Texa, HMEIOUIAA ONPEAeNIEHHYIO
dopMy, CTpOEHHE M PACION0KEHUe U IIPHUCIOCOo-
OneHHas AJSA BBINOJIHEHUS CHeld(PUUecKOd (PyHK-
nuu. Hanpumep, MOYKM — OPTraHbl BLIACIATEILHON
CHCTEMBI, KOTOpBIe 0OecmeuMBaIOT BBIBEAEHHE H3
OpraHM3Ma M3JTUIIKOB BOABI U HEKOTOPBIX BPEeIHBIX
BeIecTB.

B o6pazopanun no6oro oprama yuacTBYIOT paa-
JWYHBIE THAHHU, HO TOJLKO HEKOTOPLIE U3 HUX ABIA-
I0TCH OCHOBHBIMHU (pabounmu), 006yCI0BINBAIOIINMU
ero crtpoenme m (Qyuaxuuu. lHampumep, B cocTas
CTeHKH TOHKOr0 KHIIEeUHHUKA BXOAAT TKAHU BCEX
M3BECTHLIX BAM THUIOB, HO I'IaBHAA — IMHUTEIHATL-
nasa (puc. 19).

KRaasrit opra, ABIAACH YaCTHIO Tenla, BHE Opra-
nuama paborars He wMoyker. Pazawmuaior opramb
HapyJ/KHble H BHYTPeHHHE, KOTOPLIE PACIOJOKEeHLl B
noaocmax meaa (pue. 20).

B opranmmsme uesoBeKa BLIZEIAIOT Te Ke CHCTe-
MBI OPraHoB, YTO0 H V¥ MJIEKOIDHTAIONIUX: OIOP-
HO-IBUTaTeAbHYIO, AbIXaTelbHYID, KPOBEHOCHYIO,
TMUIEBAPUTEIbHYIO, BLIAEIUTEIbHYIO, OJHIOKPUH-
Hyi0, HEPBHYIO, CHCTEMY OPraHOB DAasMHOMEHUA pye, 18, TkaHW OpraHusma
(puc. 21). yenoseka

JnutenwansHas

MeileyHas (cepaeyHas)
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Kasxnas cucrema npezncrasisier coboi rpynmy
OpPraHOB, KOTOpbIE BBINOJHAIOT B OpPraHuiMme
KaKyoo-To 00myo pyHKIno. COBOKYIHOCTL BCEX
CHCTEM OpPraHoB o0pasyer IesIOCTHLIH OpraHH3M.

B3AHMOCBA3b OPTAHOB H CHCTEM KAK OCHOBA
TOMEOCTA3A. Brnaromapsa cornacoBanHoit pabore
BCeX CHCTEM OPraHOB OPraHH3M UYeJIOBeKa Bcerza
OTBeuaeT HA UBMEHEHHHA, KOTOPLIE IPOUCXOIAT B
Onutennans-  CoeanHutens- HEéM moj JelicTBHeM VCJIOBHII OKpyikalomeil ero

\ cpennl.

Cnasxennas pabora OPraHoB U BCceX UX CHCTEM
HaIlpaBJIeHa Ha NOOLJepIKaHUue OTHOCHTEJILHOTIO
IIOCTOSTHCTBA BHYTPEHHEH cpeabl — romeocrasa,
T. e. BcaA pabora cHecTeM OpPraHoB MHOCTOAHHO
HalpaBJeHa Ha JZOCTH)KEHHUE pe3yabTara, I0Jes-
HOTO AJA Bcero opranuama. [[1s aToro HECKOIBKO
CHCTEeM OPraHOB BPEMEHHO O00beJUHSAIOTCA B COOT-
BeTCTBYIONM[YIO GYHKIIHOHAIBHYIO cucTemy. Oanoii
3 TaKUX cucrem obecrnedmBaeTcd, HaAIpPUMeEp,
Oer uenosexa. I[Ipu aToMm BpemMenHo o0beAuHACTCA
u cornacyercsa pabora OpPraHoB ONOPBI U JBHUKE-
Puc. 19. TkaHun, obOpasyowme HHA, KPOBEHOCHOH, HEPBHON, ALIXaTeIbLHOI,
CTEHKY TOHKOrO KWLWeYHMKa BBIAEINUTEAbHOH U APYTHX CHCTEM.

TEJOCIOKEHHE H ITPOIIOPIHU TEJA YEJIOBEKA,
Bce cBou naguBugyanbabie ocobennoctu, npuob-
peraemble u (QOPMHUpPYEMBIE B IIPOLlecce UCTOPUUE-
CKOT0 Pas3BUTUSHA, UEJIOBEK KaK OHOJOTHYeCcKHi
BHJ mepemaér mo HaclegcTBy. B Tese uemoBeka
pasInyaioT OCeBYIO YacThb (rojoBa, mies, TYJOBH-
me) ¥ KOHeYHOCTH (BepXHHUe — PYKHU U HIKHNAEe —
HOTH).

Tenocnoxncenue — pasmepsl, (POPMBI U HPO-
mopuuM uacTeil Tesla YeJg0BeKa, OOYCIOBIEHHBIE
0coDeHHOCTAMH PAa3BHTHUA KOCTHOM, KHPOBOH 1
MBIIIEYHOH TKaHEeH.

Tenocnoskenme KayKAZOT0 4Yel0BEKa reHeTude-
CKH 3amoporpaMMHPOBaHO. JTa HacjJeACTBeHHAA
Cepaue mporpaMma peajuayercs B X0Je HHAUBHUAYANTLHO-
Duapparma O passutua denoserka. Cieayer OTMETHTb, UTO

TEeJOCHI0¥EeHHe YeloBeKa INOCTOAHHO UM3MeHAeTCH
B TeueHHUe Bcel ero sxkuszHu. BoaspacTHble TpaHc-
— BprowHas dopMmanuu, pasubie H0Ie3HN, yCHIeHHAA (hUu3nue-
HAgETe cKas HATDY3Ka MOTYT U3MEHATH PasMepsl U ouep-
TaHnA Tena. Pasmepsl Tela ompeaendaioTcA IPH
Tazosas AHTPOTIOMETPHUECKUX of0crnenoBanusx. Bonbmas
nosnocTs UX YacThb uMeeT GoablIuMe JIUUYHBIE KoaebaHUA.
ToranbHble padMepsl TeJa 3aBHCAT OT €T0 AJIUHBI

Puc. 20. Monoct Tena Yyenoseka H MACChI, OKPYIKHOCTH IPYAHOH KJICTKH.

HepsHas MbileyHas

MonocTe 4epena

TpyaHas NoiocTb
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OnopHo- Muuwesapn- LbixatensHas KpoBeHoCHast HepeHas
AsurarensHas TenbHas cucTema cuctema cuctema
cuctema cuctema

Puc. 21. Cuctembl OpraHoB 4YenoBeka

3AlIOMHHTE

TkaHb * Tunbl TKaHeH opraHM3Ma 4YesnOBeKa: 3MHUTe/NHaNbHble, COeAHHHTENb-
Hble, MbilleYyHbIe H HepBHasa ® TkaHu BHyTpeHHeH cpegsl ® OpraHbi: Hapy»-
Hble ¥ BHyTpeHHue ® Cucrembl opraHoB ® PyHKYHOHanbHas cucTema

- [TPOBEPBTE CEBA N e ——

1. Yto takoe TkaHb? Kakue Tunbl TKaHeW B OpraHU3Me 4YenoBeKa Bam WM3BECTHbI?

2. YeM MOXOXM U YeM Pa3/MualOTCH KIETKU pasnuuHbix TkaHen? Ob6bsicHUTEe npu-
YUHBI BUOMMbIX DPa3/IMYUKA B CTPOEHMMU TKaAHEH, OTHOCALLMXCA K pa3HbiM TUnam.

3. PaccmortpuTte pucyHok 18. MOKHO M MO COOTHOLWIEHMIO B COCTaBe TKaHW KNETOK
M MEXKNETOYHOro BELLeCTBa NPEANONOXWTb €€ MPUHAANENKHOCTb K TOMY WAW
MHOMY TUNy TKaHew?

4. Moyemy coeguHUTENbHbIE TKaHW (PbIXIYIO COEAMHWTENbHYIO, XPSLIEBYKD, KOCT-
HYIO U Ap.) YacTo Ha3blBalOT TKaHAMKW BHyTpeHHeW cpefbi? Kakosbl UX CBOUCTBa
W OCHOBHble hyHKUHK?

5. MNoyemy opraHbl He MoryT (yHKUHOHWMpPOBaTb BHe opraHu3ma? Kakue ycnosus
HeobxoaMMO co3aath /i Toro, 4tobbl 0BecneunTs KUIHEAEATENBHOCTD W30MW-
pOBaHHbIX OPraHoB, HanpuMep Npu TpaHcnaaHTauuMu?
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MU3yyeHHe MHUKPOCKOMHUYECKOro CTPOEHWUS TKaHeW
(Ha rotoBbIX MUKpoOnpenaparax)

Llenb paborbi: M3yunTb OCOOEHHOCTH CTPOEHWA YKMBOTHbIX TKaHeM.

Marepuanbsi u obopysoBaHMe: MUKPOCKON, FOTOBbIE MUKPOMpPenaparbl 3MUTEeNu-
anbHOM, MbILLIEYHOW, HEPBHOM M COEAMHUTENIbHOW TKaHew.

Xop pab6orbi
JnuTenuansHas TKaHb — MHOMOC/NOWHbLIH NNOCKUH HEOPOrOBEBAIOLWMH INUTENHHA
pOroBuLbl rnasa.

1. Mpy ™manom yBenuuUEHUM MUKPOCKOMa HaWauTe Ha npenaparte niacTt KAeTok,
nokpsisalolimMi porosuuy masa. ObpaTuTe BHMMaHWe Ha MHOrOC/OMHOE pacno-
NIOXKEHWUE KNETOK, NNIOTHbIE KOHTaKTbl MEXAY HUMHU U OTCYTCTBHE MEXKKIETOYHOTO
BellecTsa.

2. [epeseante MuMKpockon Ha Oonblioe yBenuyeHue. PaccMoTpuTe KNETKW pasHbix
C/OEB, B LUEHTPe M Ha nepudepuu. 3apucynte Mx.

MbilweyHas TKaHb — MnoOMNepeyHo-nosiocaTas MblleYyHas TKaHb S3blKa KPOJMKa.

3. PaccmoTpuTte npenapart npy MasaoM yBeNUUEHUH.

4. Haraute npoao/ibHble U NOMNepeyHble MbilleYyHble BONOKHA. 3apHUCyrTe MX.
HepBHas TKaHb — HEpBHas TKaHb CETYaTKW rnasa.

5. [lpu manom yBenuyeHUM MUKpOCKONa HamMauTe Ha npenapare CKOMNEHWs Heps-
HbIX K/JIETOK C CUHEN OKPAacKOM M XOPOLWO 3aMETHbIMU OTPOCTKaMM.

6. Mepeseante mMuKpockon Ha BGonblice yBenUUYeHHe.

7. Hakgute neHaApWUTbl — BETBAWMECH OTPOCTKH C LUMPOKMM OCHOBAHMEM M aKCOH.
3apucyiTe HEPBHYK KNETKY.

CoeauHuTENbHAA TKaHb — MAOCKas KOCTb.

8. Paccmotpute npenapart npu ManoMm yeenMYEHMM MUKpOCKONa.

9. Obpatute BHMUMaHWe Ha YNOPALOYEHHO PACMNONOXKEHHbIE KOCTHbIE MNACTUHKH.
Cpoenante pUCYHOK.

10. Cpenaiite BbIBOJ O CTPOEHWMM TKAHEW M MX Cneuuanusauuu.

PacnozHaBaHue OpraHoOB U CUCTEM OPraHoOB YenoBeka
(no Tabnuuam)

Llenb paboTbi: HayuuTbCs pacno3HasaTb opraHbl U CUCTEMbI OPraHoB Yenoseka Ha
npeacTasneHHbix M3obpaxerusax (no Tabnuuam).

Marepuansl u o6opyaosaHue: usobpakeHus (Tabnuubl) OpraHoB U cUCTEM opra-
HOB OpraHu3ma 4yenoseka.

Xoa paborbi

1. PaccmoTpute npepctaBneHHbie Ha PUCYHKax OpraHbl M CHCTEMbI OpraHoB opra-
HW3Ma 4Yyenoseka.

2. Cocrasbre B8 TeTpagu Tabnuuy «CucTeMbl OpraHOB OpraHuiaMa YenoBeKas.
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OpraHbl, BXOgALWwMKe OcHoBHbie HKLHH
" Cucrema opraHoB " K CLRQEES EHYHEL
nn B COCTAaB CHCTEMbl CHCTEMbl OpraHoB

BbINOJIHUTE 3AJJAHUE

Mpouutaite Tekct «Knetounas teopusi». Ha ocHose ero aHanu3a M MMEIOULMXCS
Y Bac 3HaHWK nonTBepauTe UM ONPOBEpPrHUTe Te3suc O TOM, 4TO «KAeToYHasds TeopuA
ABMIAETCA OCHOBOMOaralower ans 6UoNoruM, Tak Kak npefoctaBuna ydyéoiM Basy
AN NOHMMaHWA 3aKOHOMEPHOCTEW MMpa >XWMBOW npupoabi». Kak Bbl cuuTaerte, BO3-
MO>Hbl 11 OBHOBNEHHA WAW AOMNOMHEHUS MONOMXKEHUH KNETOYHOM TEOPHUWU B HacCTOs-
uiee spems unnm 8 byaywem? Csoé mHeHue obocHymTe, obcyans ero ¢ ofgHOKnacc-
HHAKaMHM.

KnetoyHas reopus

MNpencrasneHus o cTpoeHUH U hyHKUMAX KNETOK Bbinu chopMynMpoBaHbl B cepe-
avte XIX 8. B pabortax Hemeuknx Buonoros Marruaca Lnenpgena (1804—1881)
u Teopopa WeanHa (1810—1882). Ha ocHoBe cBoux W pesynbtatax uccregosa-
HUM OPYrUX YYEHbIX, U3yyaBLUMX KNETKM, OHW CopMynupoBanu psf MNONOXKEHUH
B BUOE TakK Ha3blBaeMOW K/IeTO4YHOM TEOPHH.

OcHoBHble nonoxceHus ux Bepcuu KnemoyHol meopuu caedyrowue:

— BCE >XWBble CYLLECTBa COCTOSAT W3 K/ETOK;

— BCE KNETKU MMEIOT CXOAHOE CTPOEHME, XMMUYECKMIH cocTas M obliue npuH-
UMNbl XKU3HENesTelbHOCTH;

— KaX[afd KNeTKa CaMoCToATeNbHa, AeATE/NIbHOCTb OpraHu3mMa ABNAETCA C)FMMOH
ﬂpOL‘ECCOB HU3HeOeATeNbHOCTH COCTaBNAKUWMKMX ero K/eTokK.

Kpome Ttoro, oHu BBenuM B GMONOrMYecKylo HayKy OCHOBOMOfaralollee nosio-
HeHue O KNeTkKe: BHEe KNeTOK HeT XWM3IHW. O BHUpYyCax, KOTOpble cenyac CYHMTAKTCH
HEKNETOUHbIMKU (popMamMu >ku3HM, B XIX B. NnpakTUueckn HUuero He BbiNO U3BECTHO.

B panbHeillemM KNnetoyHas TEOpUA HEOAHOKPATHO AONOMHANACh M PeAaKTUpoBa-
nace. Tak, eé cosgateny OWHBOYHO CUMTANK BO3MOXKHBIM 0Bpa3oBaHUe KNETOK M3
HeKNeTo4YHoro BeulecTtsa. [loatomy nosnoxxeHue, BHecéHHoe B 1858 r. ewé ogHum
Hemelukum yuérbiM Pygnonscom BupxoBbiM «Bcsikas KneTka NpoMCXOWT OT Apy-
rOW KNETKUY», ABMNAETCH OYEHb BaKHbIM.

CospemMeHHas BepCUs K/IETOUHOM TEOpUM WMCXOAMT M3 TOro, UTO KAeTo4Has
CTPYKTYypa ABAAETCA rMaBHeWlWen (POPMOMU CYLLECTBOBAHWUA XU3HW, NPUCYLLEHN BCEM
YXMBbIM OpraHuamam, kpome sBupycos. CoseplieHCTBOBAHWE CTPYKTYPbl KNETOK SBAs-
€TCH OfHWM W3 TNaBHbIX HanpaBfeHWW 3BOMIOLUMOHHOMO Pa3BUTUS XXUBOW NMPUPOLbI.

OCHOBHHE NoONoXeHunA COGPEMEHHOﬁ Knemo4HoUu meopuu chnegyouime.

— KJeTKa fABNAEeTCA YHWBEPCaNbHOW CTPYKTYPHO-(PYHKUMOHANBHOW eduHULeH
YKHBOrO, UMEIOLLErO K/IETOYHYK CTPYKTYPY;

— BCE€ K/JETKW MMEeIOT CXOAHOE CTPOEHWe, XMMUYECKWH cocTas U obliune npuH-
LMMbl YKU3HENEeATeIbHOCTH;

— KneTku obpasyloTca TONLBKO NPWU [AENeHUU KNEeTOK;

— KJETKM CnocobBHbl K CaMOCTOSITEIbHOW »XM3HEeOesTeNbHOCTH, HO B MHOro-
K/NIETOYHbIX OpraHu3amax Mx paborta ckoopgMHWpOBaHa W OPraHWM3M MpPeacTaBnAeT
cobo UenocTHylo cucTemy.
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KPATKOE COAEPKAHMUWE I'/TABbBI 2

B opranmame uenoBeka BBIZENAIOT CACAVIOIINE YPOBHH OPTaHH3AIlHH: ATOMHO-
MOJIEKYIAPHBINA, KJITOUHBIH, TKAHEBLIH, OPTaHHBIH, CHCTeMHBINH, OPraHu3MeHHBIN.

OcofeHHOCTH CTPOEHH S OPraHU3Ma UeJ0BeKa Ha aTOMHO-MOJEeKYIAPHOM VPOBHE
00yCcIOBIeHEl XUMHAYECKHAM COCTABOM €T0 KJIeToK. B oprammame uesnoBexa ob0Hapy-
JKeHBI XHMHUYeCKHe 3JIEMeHTHI, KOTOPLIe XapaKTepHEI He TOABKO AJA MKHBBIX Opra-
HH3MOB, HO B IJA HEeKHUBBIX 00BEKTOB, UTO YKA3LIBAET HA CBA3L U €IHUHCTBO JKHUBOH
U HEeKUBOIl IPHUPOIEI.

Krerka — ocHOBa cTpoeHHA W JKH3HEAEATENILHOCTH BCEX JKMBBIX OPraHH3MOB,
BKIIOUAA UesJoBeKa. 14 KieTok uenoBexa XapakTepeH o0muil miaaH CTPOeHHH,
CBOHCTBEHHLIN KUBOTHLIM KaeTKaM. KiaeTku paznmuaroTes pasMepaMu U (pOpMoOit,
YTO CBA3AHO C BLEIIIOJHEHMEM HMH ONpPENeNI6HHLIX (ZPYVHKIIHNI, a TakiKxe ¢ ocobeHno-
CTAMH pealus3alli 3aJ0:KeHHOH B HUX HACIeACTBeHHOU MH(DOPMAIIUH.

I'pynnel K1eTok, CXOZHEIE II0 CTPOEHHIO, HPOMCXOMKIAEHHIO M BBLIIOJIHIAEMBIM
(PYHKIHAAM, B COBOKYIIHOCTH C OKPYIKAIOIIAM HX MEKKJIETOUHEIM BEeIIeCTEOM 005he-
IWHAIOT B IPYNNOLI — TKAHU. BEIZeNIAI0T UeThIpe THIA TKAHEH: sIHUTelIHAaJLHLIE,
COEIMHUTE/NILHLIE, MLIIIEYHLIE U HEPBHYIO.

Wz Txameit cocrosaT opransl. PasniuuaioT Hapy:KHBIe W BHYTPEHHHE OpPTAaHBL.
Opramsr BHe opramusMma paborate He Moryr. Oprasbl 06beIHHAIOTCA B CHCTEMEI
OPraHoOB AJIA OCYIIECTBIEHHUS ONpeIeJéHHBIX IPONECCOB JKHU3HeAeATeILHOCTH.

B oprammnsMe uesloBeKa BBIZEASIOT Te K€ CHCTEeMEI OPTAHOB, UTO U ¥ MJIEKOIATA-
IOIIAX JKABOTHEIX: OIIOPHO-IBHTATENBHYIO, IBIXATEIbHYIO, KPOBEHOCHYIO, IHIIEBa-
PHUTENBHYIO, BEIIEIHTEIbHYIO, 9HIOKPHHHYIO, HEPDBHYIO, CHCTEMY OPTaHOB Pa3dMHO-
sxeunA. COBOKYIIHOCTE BCeX CHCTeM OpPraHoB o0pasyeTr IeJOCTHBIM OpTaHH3M.
Brarogapsa cornmacorannoi paboTe BcexX CHCTeM OPraHOB OPTAHM3M UeJIOBeKa Bcerga
OTBeYaeT HAa M3MEHEHHST, KOTOPEIe IPOHUCXOAAT B HEM CaMOM H OKPYIJKAlOIIeH ero
cpeze.

BsanmMocBA3b OpraHoOB U CHCTEM sABJIAeTcA OCHOBOM romeocrasa. CornacoBanHas
pabora Bcex CTPYKTYP OpraHU3Ma HO3BOIHAeT (DYHKIIMOHMUPOBATE €My KaK eJUHOMY
IeJoMy.

s IIpoexTsl M MccieaoBaHus [N

1. U3yueHne CBEPTHIBAHUA OEIKOB.
2. syuenne cTPOEHUA U CBOMCTB KOCTEii.




: MaBa 3
HEMPOI'YMOPAJIbHAA
PErynsaunsa

OpraHuam uyenoseka obnapaer Bcemu
CBOWMCTBAMW W MPHU3HAKAMH, KOTOPbIMH
nomkHO obnapatb nioboe >MBoOe cylie-
ctBo. Cpeau HUX Takue npouecchl, Kak
nsuxkeHue, obmeH Beulects, Bo36yau-
MOCTb, POCT, PA3BUTUE U PA3MHOMKEHHUE.
BakneHwum csoncTBOM ni0BOH XKUBOM
CHCTEMbI SBNISETCA CaMOPErynsuus.
Y yenoeeka nposiBieHMe OAHHOTO CBOMW-
CTBa BbIpPakaeTcs B OEATE/IbHOCTHU BCEX
CTPYKTYP OpraHuama, Hanpas/ieHHOW Ha
nogaep>kaHue OTHOCHUTENIbHONO MNOCTO-
SAHCTBa MX COCTaBa, CTPYKTYPbl U PyHK-
UMOHWPOBaHUsA — romeocrtasa. MmeHHo
Ha nogaep)kaHwe roMeocras3a Hanpas-
NneHa cornacoeaHHas paborta yHKLUHO-
Ha/IbHbIX CWCTEM OpPraHM3Ma 4enoBeKa
B pe€asibHO M3MEHSIOLWMXCA YCIOBUAX

Bbl Y3HAETE

— O Xenesax BHYTPEHHEW CEKpeuuM, WX
CTPOEHMU U (DYHKUMAX;

— 06 ocobeHHOCTAX CTPOEHUS HEepPBHOM
cucTembl, €€ YHKUMAX M pedieKTOpHOM
XapakTepe [eATeNbHOCTH;

— KaK OCyllecTBNAETCA B3aMMOAEWCTBUE
HEPBHOW W TyMOpanbHOW perynfauuu.

Bbl HAYYUTECDH

ero »»Xu3HH!.

— onucbiBatb OCOBEHHOCTH OpraHK3aumM,
3HayeHWe U HapylweHus B pabote Heps-
HOHW CUCTEMDI;

— MOHMMaTb POJib FOPMOHOB B PErynfaumu
hHU3MONOrMYecKnux MYHKLUKH opraHuama
Yye/ioBeKa;

— OOBACHATD PedNEKTOPHLIA NPUHLMN
paboTbl HEpPBHOM cHUCTEMDI;

— cpasHuWBaTb 6€3ycnoBHble U YC/NOBHbIE
pednekcbl; »enesbl BHYTPEHHEHW W BHeu-
HEN CeKpeLmH;

— BbISIB/IATL NPHUYMHBI HapylweHui 8 pabo-
T€ HEPBHOM CHUCTEMbI W 3HAOKPHUHHbBIX
Kenés.
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IHOHATHUE

O HEMPOTYMOPAJIBHOU
e PEIYJISAIIUU. HEPBHAS

PETYJISIIUSA

IToHATHE 0 HEHPOTYMOPAJIBHON PErY-

JaAnuA. CornacoBaHHas paboTa yeloBeKa

1. Yro Takoe pedhnekc? ofecrieunBaerca Oraarogapda  cOIVIaco-
2. Yto TaKoe roMeocTas W YTo NeXHT B ero BAHHOH padoTe neupozymopaibiol pezy-
ocHoge? JAAMOPHOU cucmembt. B e€ cocTaB BXOIAT
opzamnbl HEPEHOLU cucmemb., W OPTAHBI,

obnagaminie BHYTPUCEKPETOPHOU (hyHK-

LUeH — Jcene3vt BHYMPEHHEel CeKpeyull.

Hepeuaa peryaaumufa OCYILECTBIASeTCA OUEeHL OBICTPO: K OPraHy II0 HEPBHBIM
KJAETKAM MIPHXOIAT 3/IeKTPHUYECKUE CUTHAJBI, HA3LIBAEMbIE HEPBHBIMH UMIYJIbCA-
mu. BoT 9TH-TO HepBHbIEe HMIYJILCHI UM YCUINBAIOT paboTy oprana, UJIN TOPMO3AT
eé. DIeKTPUUYeCKHe CUIHAJIBI PACTIPOCTPAHAIOTCHA 10 HEPBAM C OTPOMHOI CKOPOCTBIO
(zo 100 Mm/c), HO OeHCTBYIOT TOJLKO B TOT MOMEHT, KOIJla MOAXOAAT K Oprauy, T. e.
Ux a(hp(PerThl KPATKOCPOUYHELI.

I'ymopaasnasa peryaanuda (ot aat. Aumor — XHAZKOCTL) IPOUCXOLUT IPH IIOMO-
1 0COOBIX BEIIECTB — TOPMOHOB (0T rped. hormao — OPUBOIKY B ABUIKEHHE, BO3-
Oy»kgaio), yamie Bcero BhIZeNSeMbBIX JKeJle3aMH BHYTPEHHeH ceKpemurn. JTH Belle-
CTBa pasHOCATCA KPOBBIO II0 BCeMY OPraHUaMy H cnocobHBI, B3aUMOAEHCTBYA C
KJeTKAMH PA3JIHYHBIX OPTAHOB, PeryaupoBaTs ux pabory. Komeuno, Ha BeIpaboTKy
9TUX BEIeCTB U UX MEepPeHOC ¢ TOKOM KpoBH Tpebyercda Goablle BpeMeHH, UeM Ha
pacmpocTpaHeHNe HePBHBIX HMITYJIbCOB, MMO3TOMY T'YMOPAJbHASA peryaanusa domaee
MeAJIeHHAS I0 CPABHEHHUIO ¢ HePBHOH peryndanueii. 3aTo Bo3geiicTBUE 3TUX BeIECTRE
ua paboTy OpraHoB U TKaHel fojiee MPOLOIIKUATEILHOE.

OCOBEHHOCTH HEPBHOH PETVIAIIAA SYHKITHH OPTAHH3MA YEJOBEEA. HepBHaﬂ
perynanua (yHKIHI opraHu3Ma YeJ0BeKa OCYIIECTBIAAETCA B COOTBETCTBUH C ped-
JCKMOPHBLM NPUHLUTLOM.

Pedgmexe — 2TO0 oTBeTHAA peaKIluA OPraHMaMa HA KakKoe-n1ubdo BozjeiicTBue
(pasgpaskenue), IPOUCXOOANIAA IPHA VIACTUH HePBHOU cucTeMsl. IIlyTs, mo kxoTopomy

LIEHTPAJIbHOE 3BEHO

JeuraTtentsHeliA
YyBCTBUTENLHLIA
HEWpPOH

NcnonHuTensHbIi
oprau

‘ PASLIPAXUTENb BcTaBouHbie HelipoHb! SEARLIS

Puc. 22. Obwas cxema pednekTopHOW ayrn
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ocymectBiasgerca peduiekce, HasbBaioT pedyuiex-

EHAPUTSI
TOpHOIi ayroi (puc. 22). A
O npezxcTaBasger cobOR ITOCIEZOBATEIBHO Teno knetkm
OkoHuaHue

COeIUHEHHYIO HeNOUYKY HEPBHEBIX KJICTOK — HeH-
POHOB: YYSCMBUMENLHBLX, 6CMAB0YHLLX U 06U-
zameavnbix (puc. 23). JInsa ocyilecTBIeHUA
pediexkca HeoOX0IUMA IETOCTHOCTE pehIeKTop-
HOII ayru. BeikaoueHne jg000ro eé 3BeHa BeIeT
K HCUYe3HOBeHHUIO pediexca.

Ilpoasnenne pediexca BeI3LIBaeTCA pasapa-
JKeHHMeM CHeNHaJbHBIX HEPBHBIX KIETOK —  Pye, 23, Cxema CTPOeHUs HepoHa
penenTopoB M BEIpa)kaercda B padoTe KaKHX-

An60 HCHIOMHUTEALHBIX (pafounx) opranoB — 3¢ erTopoB (MBI, JKeaé3 U Ip.).

Bce pediexcsl ocymiecTBAAIOTCA MO KOHTPOJIEM OCOOBIX YYaCTKOB HEPBHOI
cucTeMbl — HePBHBIX HeHTpPOB. lIlpaBuabHas pabora HepBHBIX LEHTPOB HeoOXOAHU-
Ma AJ1f TOro, 4To0bl BCe CHCTeMbl OpraHusma paboTani caasKeHHO.

Hanpumep, nmpm yzape MOJOTOYKOM IO MHJIOTHOI CBA3KE HAJKOJEHHUKA HHIMKE
KOJEeHHOH JalleuK! BOSHUKACT KOJAeHHbLl pedaere. [1asa ero onpeaeeHUA HCIBITY-
eMOMY TPEeAJIaraioT CecTh Ha CTYJ U MOJOMKHUTL HOTY HA HOTY. JKCIEPHMEHTATOP
HAHOCHT JIETKHUI yaap HEBPOJIOTHYECKHM MOJOTOYKOM M0 CYXO0KHIHIO YeThIpEXTIia-
BO# MbInsl HOrH. MMeHHO TaM HaXOZATCA PELeNTOPbl, OTIPABIAIONIAE HEePBHBIE
HUMIOYJILCHI 10 YYBCTBUTEILHBIM HeIIDOHAM K HEPBHBLIM HeHTPaM, KOHTPOJIUPYIOIIIM
mnaHubli pedaerc. Jamree HMIyabCchl TPOXOZAT Yepe3 BCTABOUHBIC HEHPOHELI, pacro-
JIO3KeHHbIe B CHHHHOM MO03re, H ganee K adderropy. OrBeTHas peakiua — COKpa-
meHue MbIMIE! 6eapa U, Kak cleacTBHe, padrubaHue rojeHH.

JABYXHEHPOHHBIE U TPEXHEHPOHHBIE PE®JIEKTOPHLIE AYTH. [Ipocreitmasn ped-
JeKTOpHAaA Ayra COCTOUT II0 KpaliHell Mepe U3 ABYX HeiflpOHOB, U3 KOTOPLIX OAWUH
CBf3aH ¢ KAKUM-IH00 pelenTopom, a Apyroil okanuusaercd adderropom (Hampu-
Mep, MBIIIIei uin xenes3oil). Takaa npocrasa pedrekTopHad Ayra ABIAeTcd 06YXxX-
HelporHoil. Ecan ke B cocTaB BXOAUT €Ilé OAUH HEHPOH, TO OHA ABIAETCA MpPEX-
HellporHoil. BoaMoskHbI 1 GoJlee CI0KHO yeTpoeHHBIe pedhIeKTOPHEIe AYIH, BKIIIO-
yatomniue B ceba 6oaee 0gHOTO BCTABOUHOTO HelipoHa.

BE3YCJIOBHLIE (BPOKAEHIHLIE) H YCJIOBHBIE (IIPHOBPETEHHBIE) PE®JIEKCHL Yue-
HHe O peIeKTOPHOM NPUHIUIE JedATeJbHOCTH opraHusma ObLi1o paspaboraHo
Heanom Muxaiinoeuwem Cewenoebvim.

DKCHepHMeHTAIbLHOe JoKa3aTeabeTBo npasunsuoct naeit 1. M. Ceuenora 651710
noayueno U. II. ITaroesiMm. Bece pediexcsl, BOZHHKAOIIHE B OpraHuaMe, OH IIOI-
paszenna Ha 0e3yCJIOBHBLIC M YCIOBHEIE.

CpaBruTenbHas XapakTepPHCTHKa YCIOBHBIX B 0e3yCIOBHBIX ped IeKCcOB Ipen-
crasieHa B Tabmurme 2.

aKCcoHa

Tabnuua 2
CpaBHeHHe Ge3yCnoBHbIX U YCNOBHbIX pedeKcos
BezycnoBHble pedineKcsi YcnosHbie pedinekcbi
BpoykaéHHble, nepefaiotca No Hacneacrsy MpuobpeTaloTcs OopraHW3amMoMm B TedeHWe
U3 NOKONEHUA B MOKONeHWe MKU3HU
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[lpodoaxcernue

BesycnosHbie pednekcsi

YcnosHble pednekcsl

CeoWicTeeHHbl BonbluMHCTBY ocobel
[aHHoro euga

MHoMeuayanbHbl, T. €. CBOMCTBEHHbI
oTaenbHbIM ocobam

MmeroT noctosiHHble pechneKTopHble Oyru

PechnekTopHble gyrd hopMUpYIOTCA MpM
COBNaAeHWH OMPeAen&HHbIX YCIOBWH

[NocToAHHbI, NPaKTHYECKKM HEe 3aTyxakoT
B TeueHHue >HU3HH

HenocTosHHbI, BblpaaaTblBaIOTCF! H 3aTyxarT
B TeyeHHue >KU3HH

Peaku1sa NPOMCXOOMT B OTBET Ha ajeKksar-
Hble BHELUHWE W BHYTPEHHWEe pasfgparkuTenu

Boipabarbisaiotes Ha ocHoBe De3ycnoBHbIX
pedhnekcos

MoryT ocyLlecTBNATLCA 3a CYET HEPBHbIX
LLeHTPOB, PAaCMONOXEHHbIX B CMHHHOM MO3re
U NOOKOPKOBbLIX CTPYKTYpax rofOBHOIQ
Mo3ra

OcyulecTensAIOTCA, Kak Npasuio, Npy yda-
CTHH KOpbl BOoNblWMX MoNyliapui Moara

K GesycnoeHbiM pedhiekcaMm OTHOCATCS:
Kallenb npu nonagaHui WHOPOAHbLIX Ten
B OblXaTeNbHble MYTW, BblAENEHUE CMIOHbI
NpU BMAE MWLM, OTAEPrUBaAHUE PYKM Npwu
OONEeBOM pasfpaykeHWH U T. 4.

Lna obpazosanua ycnoeHoro pednexca
HeOOXOAUMO coueTaHue BO BpeMeHW AByX
pasapaxuTtenei: ycnoeHoro v 6esycnoeHo-
ro, Bbi3blBaKOLLEro onpenenéHHbld Heayc-
NOBHbIA pechnekc. YCNoBHbIM pasgpakutenb
(BCnbiwKa ceeTa, 3BYK M T. N.) OOMKEH
HECKONbKO Oriepexkarb BO BpemeHu Oesyc-
noexoe noakpenneHue. OBbIMHO YCNOBHbIM
pednekc sbipabartbiBaeTcs nocne Heckosb-
KMX COYeTaHWH yCNoBHOro M Be3ycnosHOro
pasapauTeneu

3AlTOMHHTE

e HesiporymopansHas peryasyus ® lopmoHsir ® Peghnexc » PeghnexktopHas gyra
e Herponsbr ® Peyentop * 3gppexrop © HepsHbib yeHTp ® [BYyXHEHPOHHbIE H
TPEXHEHPOHHbIE pegneKTopHble AyrH ® bezycnoBHbie H ycnoBHbie pegneKcol

lTPOBEPBTE CEbBA

1. Kak ocyuecrenserca HepsHas perynauua’?

2. B uém oTaMUMEe ryYMOpasbHOH PEerynsauMu oT HepBHOM?

3. Obcyaute ¢ ogHOK/IACCHUKaMK, B YEM BblpaXKaeTca HeWporymopanbHas peryns-
UMA NPOUECCOB XMU3HEAEATE/IbHOCTH YenoBeKa.

4. Ob6bsicHuTe, B 4EM 3aKaoyvaeTcs pedieKTOPHbIM NpUHUKMN paboTbl HEPBHOW
CUCTEeMbI, CBSA3aHHbIK C perynsumMen npoLeccoB XKU3HEeAesTeNIbHOCTH.

5. Uem pByxHeHpoHHas gyra oTavyaeTrcs OT TREXHEHPOHHOW?

48

Mouemy BuAbI perynsuuu Henb3s NPOTUBONOCTaBASTE APYr Apyry?
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FRERFREFFRREREEELL

Mos JIABOPATOPUA
M3yyeHne M3MeHeHHs pasmepa 3payka B 3aBUCUMOCTH OT OCBELWEHHOCTH

LUenb paborbl: vccneposaTb NpOsBNEHUE NPOCTEMWMX PedNeKcoB Yy 4Yenoseka
(Ha npumepe peaKkuuu 3payka Ha CBET); M3Y4YUTb BJIMSHWE OCBELLEHHOCTHM Ha
pasMep 3pauka.

Marepuanbl u obopyaposaHue: u3obpaxerus (Tabnuupl) pedneKTOpHOH Ayrd
KONIEHHOro pedi/iekca 4Yenoseka, MCTOYHKUK ceeTa (doHapuk). Pabora nposoautcs
B napax. (MccneposaHve nNpoBOAAT B CBETNOW KOMHare.)

Xop paborbi

1. UcnbiTyemblii cHMAUT M CMOTPUT BAANb MNOBEPX TOJIOBbI 3IKCMNEPUMEHTATOpPA.
JKCNepuMeHTaTop PaccMarpyuBaeT U PUKCUPYET UCXOLHBIM pa3Mep 3padvka MCnbi-
Tyemoro (B8 Muanumetpax), 3anucbiBaeT BO3pacT WMCMbITYEMOro.

2. [lns BbIABNEHUS peaKuWu 3padka Ha CBET 3KCMEPUMEHTATOP NOBOPAYMBAET MCMbI-
TYEMOrO JIMUOM K MCTOYHWKY CBETA MM Hanpaenser Ha ero /Muo ceeT (oHa-
puka. [lanee akcnepumeHTaTop paccMatpuBaeT U OUKCUPYET BEIMUMHY 3PaqKoB
ucnbiTyemoro (B8 MunnuMmerpax).

3. [poseante aHanorMyHoOe MCCNEQOBaHWE HA HECKONbKMX WMCMbITYEMbIX.

4. OnvwnTe BO3MOXHYIO CTPYKTYPY PeMNEKTOPHOM AYrM WM3y4aemoro pedyiekca.
Cxemy 3apucyite B TeTpamb.

5. Cpenaiite BbiBog no pabote. OT Kakux YCNOBUM 3aBUCUT M3MEHEHME pa3mMepa
3pauka?

BbIIMOJIHHUTE 3A[4AHHUE

PaccmoTtpuTe pUCyHKM, Ha KOTOpbIX npefcrasneHa obuwias cxema pedeKTOpHOH
AyrM 1 pednektopHas gyra KoneHHoro pednekca. Onuwmte 0coOEHHOCTU KoneH-
HOro pediiekca yenoseka. YTo MOXEeT NPUBECTM K €ro HapylweHuo?

H3 UCTOPHH HAYKH

lFomeocTas u crpecc. Bce cuctemsl Hawero opraHuama paboTaioT cornacosaHHO
ANns noapep)xaHua romeoctasa. llpeacrasum cebe, 4TO 4YenoBEK CAAET 3K3aMeH,
€CTECTBEHHO, OH BOJ/IHYeTCsl. Takoe COCTOsiHWEe, KOraa OpraHM3m HanpsdKeH, HalblBa-
o1 cmpeccom. CTpecc MOXKET BO3HWKaTb MO pasHbiM npuymHam: Bonb, pagocTb,
cTpax, M3anueckas Harpy3ka W T. 4. OgHako B noboM cnyyae npu CTPECCE HYXHO
YCUNUTL KpOBOCHabXeHue Mmbiwly (Bopyr npuaérca yberats) u Moara (BO3MOXKHO,
NPUAETCA pelwaTtb TPyAHble 3ajauyd); YCMAWTb AbixaHue (opraHuamy noTtpebyetcs
Bonblwe Kucnopoaa); YCKOPUTb BCE NPOLECCHI PEryNsUMKU XKUIHEAEATENBHOCTU (HYX-
HO ObICTPO peardpoBaTh Ha nMpoucxogsiiee BoOkpyr). A BoT paboTta nuuiesapuTens-
HOM CUCTEMbl TOPMO3UTCS, UTODbI HE MellaTb akTUBHOW [esTeNbHOCTH APYrUX CUCTEM.

Ecnu >ke uenosek HaxoAWTCA B COCTOAHHWHM MOKOA (YMTAET KHWUCY WAM CMMT), TO
Habniopaetcs obpartHas KapTMHa: AaBfeHWe KPOBW CHMXKAETCs, YacToTa COKpalleHWH
cepalua ymeHbluaeTtcs, AbixaHue penaetcs Gonee peakum, Mbilwubl paccnabnsioTcs.
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CTPOEHUE HEPBHOI CHUCTEMBIL.
8. HEPBHAS CHCTEMA KAK EJUHOE
IIEJIOE

HEPBHAA CHCTEMA YEJOBEKA, Eif OPTA-

BCNOMHMWTE
HH3BAIIAA U 3HAYEHHE. Ilo amaTommue-
1. Yro Takoe Henpon? Kakoeo ero crpoe- CHOMY SDPEERELY BAUBAYI CHCTEMY
HUE W DYHKUMM? YeJOBeKA JeNAT Ha LeHTPAJbHYI0 o
2. Yro Takoe curanc? Mexkay Kakumu Knet- nepupepuueckyo. OCHOBA HEHTPATE-
KaMW OH BO3HMKaer? Hoi mepBHOH cuctemsnl (LIHC) — cnuwn-

HOU MO032 u zono6HOU Mmo3e (puc. 24).

Ilepndepuueckas HepBHaA cHcTeMa —
2T0 HepBsI (12 map yepemrHO-MO3roBEIX 1 31 mapa CHHHHOMOS3TOBBIX ), HEPBHEIE Y3JbI
(eanenuu), HepBHLBIE CILIETEHHA 1 HEePBHBIE OKOHUYAHMNA.

HepBamu (0T marT. nervus — cTpPyHAa) HA3BIBAIOT IIOKPEITEIE 000JIOYKOH CTPYKTY-
PBI, COCTOAIIHNE U3 NYUYKOB HEPBHLIX BOJOKOH, 00pPasoBaHHBIX B OCHOBHOM aKCOHAa-
MM HEeMPOHOB M KJeTKaMH Helpornuu. Pasnuuaior HepBBI: wyecmeumeibHble,
ofeceunBaIIue NPOBegeHNe NMIYILCcoB oT penentopoB B IIHC; deuzamensnwie,
obecmeunparimue mposezenme uMmMnyabcoB uz [LHC B mcmonmuTenbLHLIEe OPraHEL;
CMEWanibie, cuoco0HBIe IPOBOAHTE HMIYILCEI
B 000MX HaOpaBIeHUAX.

HepeBuble y3ael (raHmImm) — CHOILJIEHUHA
HEPBHBIX KJIETOK, COCTOANIIHEe N3 HEHpPOHOB H
TIHAJIBHEBEIX KJIETOK, KaK IPaBHJIO, HMEIOIIHe
000JIOYKY M3 COeANHUTEILHONH TKAHH,

HepeHble cnaereHHs — 3TO COBOKYIHOCTL
HEePBHLIX BOJIOKOH PA3JTHUYHBIX HEPBOB, HHHEPBU-
PYIOMIAX KOKHBIA MOKPOB, CKEJIEeTHEIE MBIIIIIE
u BHyTpeHHme opragel. Oxzmo m3 nxHambosee
M3BECTHLIX HEPBHEIX CIJIETEHHH — COJIHEYHOe
CIJIeTeHNe, PACIONoKeHHOe B OPIIMHON momio-
CTH.

HepBHEBIe OKOHUAHHA — CHEIHATH3NUPOBAH-
HbBle 00pasoBaHUA HA KOHOAX AJIWHHBIX OTPOCT-
KOB HEPBHOM KIeTKH (aKCOH), TZe OTCYTCTBYET
Mmuenumnosai  obonourxa, obOecredurBalOIHe
nepegauy wWHQOPMAOUM B BHAE HEPEHOZO
umnyanwved.

Ilo amaToMo-(pYHEKIUOHAILHOMY IPUHIHUIY
HEPBHYIO CHCTEMY VCJIOBHO MOAPA3OeNAOT Ha
COMATHUYECKYI0 U BereratuBHylo. Hakgas us
HUX HMEeeT I[eHTPAILHYVI0 (HAXOZAMIVIOCA B

Puc. 24. HepeHas cncrema veno- IIHC) m mepugepuueckyio (Haxogdamyiocd 3a

Beka: 1 — ronosHon mosr, 2 — mpeseravu ILHC) wacru.
CNMHHOM mo3r, 3 — HepBbl Tyno- Comatnuecrkas HepBHaAA CHCTeMa pPeryJupy-
Buwa, 4 — Hepsbl KOHeYyHoCcTemn er paboTy CHKEeJeTHBIX MBI, OCYIIecTBIAA
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CBA3b OpPraHuamMa ¢ BHemnHel cpegaoi. C eé MOMOIIBI0 Mbl MOKEM MTPOU3BOJILHO, MO
CODCTBEHHOMY KeJaHUIO, VIPABIATH AeATeIbHOCTHIO CKeJIeTHON MYCKYJIATYPHI.

BereraTuBHasa (ABTOHOMHAS ) HEPBHAA CHCTEMA PEeryIHpyeT paboTy BHYTPEHHHX
opragos. Oma ynopasifdeT aKTHBHOCTLIO IIAAKOH A CepAeUYHOM MYCKYJIATYPhI, 4 TaK-
JKe JKeJaés, KOOPAUHUAPYA UX JeATelIbHOCTEL, JTa CHcTeMa TaK)Ke YIpaBadeT peakIln-
avmu o0MeHa BelecTs, MOgAepKUBAA MOCTOAHCTBO BHYTPEHHEH CPeAbl B OPTaHU3Me
yenosexa. CaM UesJIOBEK He MOJKeT KOMAaHAOBATHL paboToOi 9TOW CHCTEMEI, T. €. OHA,
B OTJIHUME OT COMATUUYECKOH HEPBHOI cHCTeMbl, paboTaeT HEeIIPOU3BOILHO.

HEPBHAA CHCTEMA KAK EJHHOE IEJOE, OVHKIIMOHHPYA KaKk equHOe Ieloe,
HepBHAaA cucTeMa obecrmeunBaeT OMePATHBHYIO PeakKIlHI0 YeJI0OBeUeCKOT0 OpranuaMa
Ha jgi00ble BO3AeMCTBUA, KAK BHENIHUE, TAK U BHYTPEHHHE.

Honyerum, uTo Ha UeJOBEKa M3-3a yriaa BohicKoumia codara. Opranbl UyBCTB
npeaynpesar ero od omacuocTH. Ero cxeneTHble MBI MTHOBEHHO COKPATATCH,
IS TOro 4ToOLI MOATOTOBATLCA K OercTsy HaH obopoHe, T. €. YeJ0BEeK B3JAPOTHEeT.
Ipixanne y4acTUTCH, AJA TOTO YTOOBI 00€CIeYnTh KHCIOPOAOM Bee oprausl (ocoben-
HO MO3I' M CKeJleTHLIe MHHIHH), HOTOpbIE GY,[[yT OpUHHAMATD ydaacTHe B KDH[}JJIHKTE.
Cepaie z3abnérca uamie, YTo0BI KPOBL OLICTPEe ZOCTABASANAA K OpPraHaM IJIIOKO3Y U
KHUCJI0POA W3 JErkux. A BOT paboTa MHINEBAPUTENIBHOH CHCTEMBLI B 9TOT MOMEHT
3aTOPMO3HTCH, TAK KAK €€ HeIoCpeACTBEeHHOEe VUIACTHEe B 9TOT MOMEHT He Tpebyercs.
Bce ot m MHOTHe ApyrHe M3MeHeHHd B padoTe opraHusMa 4YelloBeKa NMPOMU30HIYT
04 BO3AeHCTBHEM HEPBHOHN CHCTEMBI IPAKTUUYECKH MIHOBEHHO, H TaK Ke ObICTPO
BCE CHCTEeMbI BEPDHYTCHA K IPEKHEMY, CIOKOMHOMY peKuMy paboThl, KOTAa OKayKer-
csd, UTO HANyraBIlasg udeJIoBeKa cofaKka — 9T0 BCero-HaBcero cocelckad GOJ0HKA.

3AMNOMHHTE

HepBHas cucrema: yeHTpansHas W nepughepnyeckas, comaruyeckass U Bere-
raruBHas (aBroHomHasi) ® Heps ¢ HepsHbivi y3en ® HepsHoe cnnereHue
HepBHoe oxkoHuyaHHe

[TPOBEPBTE CEBA

1. Mo Kakum npuUHUMNEM KNACCUUUMPYIOT OTAENbl HEPBHOW CUCTEMbI?

2. Kakumu otgenamu obpasosaHa UeHTpanbHas U nepudepuyeckas HepeHas cuctema?

3. Kakosbl ocHOBHble (PYHKLHMH COMaTHYECKOW WM BEreTaTMBHOW HEPBHOW CHUCTEMDbI?

4. Yem otnnyaetcs pabota comatMyecKoW HEPBHOM cUCTeMbl OT paboTbl BeretaTus-
HOW HEpBHOW cucTeMBbI?

. KakoBa ponb HepBHbIX LEHTPOB B OCYLIECTBAEHWU pechnexkcos?

MNoyemy npu 3BOHKe CBOEro, a 0COBEeHHO 4yXKoro BMOpUpyloLLlero TeneoHa 1w

npu CMrHane o npullealweM coobuleHun B MecceHmKepe Bbl HauuMHaeTe aBToMa-

THUYECKM THAHYTbCS PYKOW K TOMY MecCTy, rae oOblMHO y Bac NnexwuTt tenedoH?

o«

lMoyemy orpomHoe 3HaueHwe ANS YenoBeKa WMeeT HEeBO3MOXHOCTb NPOU3BOMLHOIO
ynpasneHus paboTol BeretaTMBHOW HEPBHOW cHUCTeMbI?
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§ 9 HEHTPAJIbHAA HEPBHAA
* CUCTEMA. CIIMHHOU MO3r

CTPOEHHE CIIHHHOTO MO3TA. Coummoit
MO3T pPaciojoMeHn B IMO3BOHOYHOM KaHa-

1. Kakue oTaenbi BKlOYaeT HepBHas CUCTe- Jie W TIPeAcTaBiaAeT COOOH THAMK AIMHOHN
Ma yenoseka? 43—45 cm u maccoii okono 30 r. Hasepxy
2. Yro npeacrasnser cobon Genoe u cepoe COUHHONH MO3T TepexoguT B HHMKHUAN
BELLECTBO HEPBHOW TKaHW? oTAen TOJOBHOTO MO3ra — OPOJOJATOBA-

TBI MO3T, a BHHU3y 3aKaHUYHBaeTcd Ha
YPOBHE NOACHAUYHBIX ITO3BOHKOB.

ConuHHOII MO3r OMBbIBAeTCH COMHHOMO3TOBON KHIKOCTHIO, KOTOPAS 3aluIraer
€0 OT TOJTUKOB.

OdBymsa mpogoabHbIMH OoposgaMmu — mnepegHeil um sagHedl — COMHHOH MO3T
IenUTCA Ha ABe CHMMeTpHUYHLIe monoBuHbl. Ha momepeunom cpese xopomo BugHO,
UTO B eHTpe CIHHHOI0 M03Ta BOKPYT CIMHHOMO3TOBOTO KaHa/la PACTIOI0KeHb] Tela
HeHpPOHOB, 00pasyioiiue cepoe BeniecTBo cuinuHoro moara (puc. 26). Bokpyr ceporo
BelllecTBA PACIOJJIOKEHBI OTPOCTKH HePBHEIX KJIETOK CAMOTO CIIMHHOTO MO3ra, a Tak-
JKe IPUXOAAIINe B CIHHHOH MO3T aKCOHLI HeHPOHOB rOJIOBHOTO MO3ra U nepudepu-
YeCKHX HEePBHBIX Y3JI0B, KOTOPBIE 1 00pa3yioT Oeljioe BemecTBO CIMHHOIO MO3ra.

Ha momepeunom cpese cepoe BEIIECTRBO MOXoske Ha 6a00UKy, 1 B HEM Da3IUIaioT
nepegHue, 3agEue U 60KOBBIe pora. B mepefHHX porax pacHoJsOKeHbl Tejla ABHTa-
TeJIbHLIX HeHPOHOB (MOTOHEHPOHBI), IO AKCOHAM KOTODPBLIX BO30YKIeHHEe JOCTHTaeT
CKEJIETHBIX MBI KOHETHOCTEH U TYJIOBUIA, 3aCTaBIAA UX COKpamarnesa. B sagnux
porax pacroJoKeHbI IMTABHEIM 00pa3oM Tesa BCTaBOYHBIX HeHpoHoB. OHM cBA3BIBA-
0T OTPOCTKX YYBCTBUTENLHBIX HEHPOHOB C TeIAMHY ABATATEILHBIX HEHPOHOB, a TAK-
JKe mepefanT MHGOPMAIHIO B APDYTIHe OTAeNbl HeHTPATbHOI HepBHOM CHCTEeMEI.

CnuuHOIl MO3r noapasjeadsercsa Ha YYaCcTKHM — cerMeHTHI (puc. 25). Or ramgoro
cerMeHTa OBYMA KOpPeIIKaM¥u (mepegfHUM ¢ 3aJHHUM) OTXOAAT CHMHHOMO3TOBBIE
HEePBBI,

CnNMHHOMO3roBble Cepoe
HepBbl i BELUEeCTBO

Benoe
BEeLlecTBO

Teno
NO3BOHKA

Puc. 25. CnvuHHOWM MoO3r




CravaH

N LW @ P W G PO A LW N W G PN o

/naea 3. HeviporymopaneHasa perynsyuns

KRaxxaslift cerMeHT CHHUHHOTO MO3Tra yIpaB-
JdeT OnpeAeléHHBIM YYacTKOM TeJja uejloBeKa.

Tax, or mMeHHBIX W BEPXHHUX IPYAHBIX Cer-
MEHTOB OTXOAAT HEePBBLI K MBINIIlAM IIIeHd, BEPX-
HHUX KOHEYHOCTeH M opraHaM, PacHoNOMKeHHBIM
B rpyaHo#t monoctu. Husmuue rpyauble u Bepx-
HHe IIOSACHHUYHBIC CerMeHTHI YIPaBIAIOT MBIII-
IIaMH TYJOBHIIA H OopraHaMu OpIOIMIHON IOJO-
cru. HuxHane moAacHUYHBIE U KPECTILOBLIE Cer- . < .
MEHTBI yIOPABIAIOT pPaboTON MBI HUMKHHAX 59y lNepennwnia por
KOHEUYHOCTeHn o OoprasaMi, pacInoJOMKeHHbIMHA
B Ta30BOI obaacTn.

@OYHKIHH CIIHHHOIO MO3TA. CnuuHO# MO3T
BRINONHAET ABe PYHKIHUHU: NPoBoAAIIY0 1 pedaertopuyio. llposogamana dpyarmusa
3arJI0YaeTcA B TOM, UTO II0 BOJIOKHAM Oesoro BemecTBa nHGOPMAINg OT KOMKHBIX
peuenTopoB (IpUKOCHOBeHUA, HOIHN, TeMOepaTypPHbIX), PEHEeNTOPOB MBI KOHEU-
HOCTeH U TYJOBHUIIA, PELeNTOPOB COCYAOB, OPTAHOB MOUEIOJOBOI CHCTEMEI IOCTY-
maer B roJoBHOH Moar. Y1 maobopor, oT ABHraTeJlbHBIX LIEHTPOB IOJOBHOIO MO3ra
HMOYJIbCHl MOCTYHNAT K MOTOHeHpPOHAM IepeIHHMX POToB, a NPH HX Boabyxzge-
HHUY — K MBIIIIAM KOHEUYHOCTEeH, TYyJIOBUIIA U T. I.

PE®IEKCHI CIHHHOTO MO3TA. Pednextopuas GyHKINA CIXHHOTO MO3ra 3aKiO-
yaeTcsa B TOM, UTO €T0 ABHIaTeIbHbIe HeMPOHEI (MOTOHEHPOHEI) YIPABIAIOT IBUMe-
HHAMHU MBIIII KOHEYHOCTEH, TYJOBHINA U OTYACTHU IIEH.

Bce pedexcsl cMHHHOTO MO3ra HaXOJATCA IO MOIIHBLIM KOHTPOJIEM IOJOBHOTO
mosra. Tak, npu TpaBMax, IPUBOZANINX K PaspblBy CIMHHOTO MO3ra, HMMKe MecTa
pas3pbiBa BOCCTAHABIMBAIOTCH JIMIIEL OIpocTeiinine pedaeKesl, HaOPUMeEP KOJIeHHBI.

Puc. 26. CnuHHOWM m™MO3r nopj
MUKPOCKONOM (nonepeyHblin cpes)

3AlNOMHHATE

CnwunHoi mo3r * Cepoe Bewecrso ® benoe Bewecrso * CnMHHOMO3roBble
Hepsbl ® [lpoBogawas m pegnekTopHas yHKUHH

[MPOBEPBTE CEBA

1. Mne pacnonoxxeH cnuHHOM MO3r?

2. Kakoe CTpoeHWe WMEeT CMMHHOW MO3r Ha MoNepeyYHom pa3pese?

3. Yem pasnuualotcs nepegHue U 3afHUE KOPELWKU CIMHHOMO3IroBbiX HepBOB?

4. Kakue ocoBEHHOCTH CTPOEHUS CMMHHOTO MO3ra 0OecneunBaioT BbINOJIHEHWE €ro
hyHKUHI?

5. MNpueeante npumepbl pedrNEeKCcos, OCYLIECTBASIOWMXCA NPU YH4aCTUM CMMUHHOMO
MO3ra.

B Hopme npu yaape no CyxOXWAWIO, PacnofOXEeHHOMY NOJ KONEHHOW YalleuykoM,
yenosek pedNeKTOPHO BbLINPAMSET HOrYy 3a CYET COKpalleHUs YeTblpEXTNaBon
mbiwubl. Byper nu nposeasTbcs 3TOT pednekc, ecnu BCNEACTBUE aBTOMOOWNbHOM
agapuu y uyenoseka Oyaer nospexxaeH MAYWMIH OT CYXOXMNWUA YYBCTBUTENbHbIN
HeWpoH? A ecnu y yenoeexa Oyger nospexaéH ronosHoin mosr? Ortser obocHyMTe.
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§ 10, ronosHOI1 MO3r

I'osoBHOI MO3T. [010BHOHE MO3r pacmoso-
JKeH B IOJOCTH dYeperna. B ero crpoennn

1. Kakue chyHKUMM B CKeneTe uenoseka pasamYailoT INecTb OCHOBHBIX OTAEJI0B:
BbinonHser yepen? MPOZOJATOBATHI MO3T, MOCT, MO3MKEYOK,

2. Kakue otgenbi ronoBHOro mosra Bblaens- CPeJHHI MO3r, NPOMENKYTOYHBIA MO3I I
0T B CTPOEHMH HEPBHOW CMCTEMbl MAEKO- fonsmue moxymapnd moara (puc. 27).
NUTAIOLMUX HKUBOTHbBIX? IIpogoaroBarsiii M0O3r, MOCT W MO3-

JK€YOK COCTABJIAIOT 3aJHUH MO3T, a Impo-
MEJKYTOUHBIH MO3T M OOJbIIHEe IMOJIylIa-
pusA — HepegHUl MO3r.

o ypoBHA cpegHero Mo3ra roJOBHOH ABIAETCH €eZWHEIM CTBOJOM, HO, HAUMHASA
CO CpegHero Moa3ra, IPOHCXOIHUT er0o pa3ZejJeHnue Ha IBe CHMMETPHYHLBIEe IOJOBHHEL.
Ha ypoBHe mepemsHero Mosra rOJ0BHOH COCTOHT U3 IBYVX OTHENbHLIX NOJYIIApHI,
COBIUHAKIIAXCH MeKay coboii.

OTJIEJIH TOJIOBHOTO MO3TA, HX ®YHKIIHH H OCOBEHHOCTH CTPOEIIHA.

IlpogoaroBarslii MO3r ABIAETCA OCHOBHOI YacThio cTBoaa mMoara. OH BBRIIOI-
HAET NPOBOAAMIVIO U pedIeKTOPHYIO QYHKIAHA. Yepea Hero OIpoxXoaaT Bce IyTH,
COeIUHANINE HEHPOHBI CIMHHOTO MO3Ta C BBRICIIHMH OTAEJaMH FOJOBHOTO MO3-
ra. ITo cBoeMy NPOMCXOMKICHHUI HNPOLOJTOBATHEIH MO3D ABAAETCH YTOJIMEHHEM
mepesHero KOHILA HePBHOU TPYOKH, U B HEM JeXKaT HeHTPhl MHOIMX BaKHeHINnX
IIA JKU3HU yeJaoBeka pediexcoB. Tak, B IpoOoAITroBaATOM MO3Te HAXOINUTCA OLIXA-
TeJABLHEIH OEeHTP, HeHPOHLI KOTOPOr0 PEarnpyiT Ha IOBLIIMIeHAE YPOBHA YIVIEKHC
JIOTO rasa B KPOBH Me:KAYy Baoxamu. MckyccTBeHHOe pasapaskeHHme HeHpOHOB
nepegHell YacTH 3TOT0 IEeHTpa NPHUBOLIMAT K CYJKEHHUIO apTepHalbHBIX COCYIOB,
noabeéMy gaBiaeHnd. Pazapaskenne HePOHOB 3aZHell YaCTH 3TOTO MEHTPA OIPHUBO-
ZUT K obparHeIM a(dderram.

B npozonrosaTom mMoare HaXoZATCA Tejla HEHPOHOB, OTPOCTKH KOTOPBIX 00pasy-
10T 6ayJcdaowuit Hep6. B mpogonaroBaToM Mo3re HaXOAATCA TAKIKEe MEHTPBI IEeJ0T0
pAxa 3alIATHBRIX peuieKcoB (UMXaHWA, KallJad, PBOTHI), a Takyke ped)IeKCcoB, CBH-
3aHHBIX C THOIeBapeHUeM (IJIOTAHUSA, CTIOHOOTIEIeHUS U OP.).

Cpemgumii M0O3r, KaKk W IIPOZOJTOBATEHIN, ABAAETCA YacThI0 cTBoja Moara. Ha
IOBEPXHOCTH ero, oDpaméHHol K MO3KedYKy, HMeeTcs deTnIpe Hebonsmux Oyrop-
Ka — uyemeepoxoamue. Bepxaue OYyrphl UeTBEPOXOJAMHUA — IEHTPHI NMEePBHYHON
o6paboTKH 3pUTEeNIbHON HHPOPMATINN; UX HEHPOHBI PEarupyior Ha 00BEKTHI, OBICTPO
mepeZBUTralOmnecd B Ioje 3peHnd. Huyxane 6yrpsl 4eTBepOXO0JIMHUA — HEeHTPHI Iep-
BHUYHOH 00palOTKH CIYXOBBIX CTHMYJOB. HeHpPOHBI 9THX IEHTPOB pearHpyiOT Ha
CHJIbHBIE, De3KHe 3BYKH, NPUBOLAA CIAYVXOBYIO CHCTEMY B COCTOAHHE IMOBBIIMIEHHOIT
TOTOBHOCTH. B cpegHeM MO3re pPacmoJO:KeHBl TaKiKe BajKHeHIIHe ABUraTelIbHbBIEe
IIeHTPBI, VYACTBYIOI[HEe BMeCTe C MO33KeUKOM B IMOAAePIKAHUH TOHYCA MBIIII U KOOP-
IAHAIINHA II03LI TelAa.

Mo3ikedoK pacmoyoKeH Ha 3aJHell CTOPOHE CTBOJA, IMO3aHW IIPOZOJTOBATOTO H
cpexHero ormesaoB Moara. /lo Kakoii-To CTeIeHU CTPOEHHE MO3:KeYKaA IIOBTOPAET
CTPOEHHE BCETr0 M03Ta, OTKYJa W MOABUI0CH ero HaszBanwe. OCHOBHBIE (DYHKIHHN
MO3KeuKka chaepyiomme: 1) peryaanusd mos3bl Tela W MOLJEePIKAHHE MbIIIEYHOTO
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TOHYCA; 2) KOOPAUHATUA MEAJIEHHBIX IIPOM3BOJIbHBIX JBUMKEHHUH € I03011 BCero resna;
3) obecrieueHre TOYHOCTH OBICTPHIX NPOU3BOJILHBIX ABHUIKEHHIL.

Ilpun mopakeHHUH MO3KeuKa UYeJOBEK He MOJKeT CTOATH ¢ 3aKPLITBIMH IIa3aMu,
peun AejaeTcd HEBHATHOH, IPOHCXOAAT HAPYLUICHHUA B ABUTATEIbHOH CHCTEME.

ITpoMeskyTOUHBIII MO3T COCTOUT H3 BepXHEH YacTH — maaamyca W HUMHeH
YACTH — 2UNOMAAAMYCA, ¢ KOTOPBIM 0000 HOMKKON coequHEH zunogusi, ogHa u3
BaXKHEHINTHUX Keé3 BHYTPeHHeH ceKpemun.

Tamamye aBasgercsa neHTPOM 06paboTKU BeceX BUAOB UHPOPMAIITH, KPpOMe 060HA-
TeJIbHOH, MOCTYNIAIONIIel Yepe3 Opraunl 4yBeTB. B cKomIeHUAX HEHPOHOB TajzaMyca
undopManua yacTuuHo obpabarbiBaeTca 1 TOCTYyIAaeT B KOPY OONBIINX HOAYIIIaApHH.
B ranamyce pacnososKeHbl BbICIINE HeHTPbI 0071€BOH UyBCTBUTENILHOCTH, MMEHHO
azecs (popMupyeTca 6oaeBoe omymenue. HanpuMep, YeqoBek IpUIIeMusa majien u
YYBCTBYET B HEM OOJIb.

Ha camom agese 6041 BOSHHKJIA B IPEACTABHTEILCTBE NaJblla B igpax TajlaMmyca,
T. €. TaM, KyAa OPUIILIN CUTHAJIBI OT 60J€BRIX PeHenTOPOB IPUIIeMIEHHOro Ialblla.
B ranamyce obHapysKeHbl TAKMKe IPYIINbLI HEHPOHOB, UTDAIOIIAX POJIb BHYTPEHHUX
YaCcOB OpraHU3Ma.

MosonucToe Teno
No6Haa

AoNs TemeHHasn

Aons

3artbinoyHasn
Aons

[MpoMexyTo4YHbIN
MO3r

BuvcouHas
nons

Mpoponroeatbii
MO3r

Monywapwe
| 6onbworo mosra
| I\ (koHeuHbI MO3r)

Moaxe4ok

CnuHHON MO3r

MasununHa
Bopoana

Puc. 27. CtpoeHne n Aonu ronoBHOro mosra
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Purmuuno paspAkasch UMIYyIbCAMHA, OHHU ITO3BOJIAIOT YET0BEKY OIEHUTH Tede-
HHUe BPeMeHH.

TunoramramMyc¢ — rIaBHBIN HeHMPOSHAOKPUHHBIN opraH. Ero HeHpOHBI BBEIZEIAIOT
B KPOBD LEJIBIH PAJL PEryaAaTOpOB, VIPABIAIOIINX JeATeIbHOCTEIO runodusa. B orux
JKe AApax CHHTe3HpyIoTcHA (DH3HOJIOTHUYeCKH AKTHBHBIE BellecTBa, BIAMAIOIIHE Ha
BocupusaTue nadopmanuu, sMmonuu, pabory BHYTPEHHUX OPraHOB U T. II.

B runoranamyce pacnososKeHb! IeHTPBI rojxoga u kaxael. [lopaxenua runora-
JaMyca COIPOBOXKIAIOTCA TAMEJICHIINMH SHIOKPUHHBIMH U BereTATHUBHBIMH pac-
cTpoHiCcTBAMH: CHH/KE@HHEM HJIH MOBBLIIIEHHEM AABJICHUA, YPEMEHHEM HUJIHN ydalle-
HHEeM CepAeYHOro PUTMAa, 3aTPYZHEHUAMH ABIXaHUA, HADYUIEHUAMHI NEPUCTATLTH-
KU KHUIIEYHUKA, PACCTPONCTBAMHU TEPMOPEryaAaui, I3MeHeHUAMH B COCTaABe KPOBH.

BOJILIIHE NOJYIIAPHA I'OJIOBHOTO MO3TA. Bosbuiue mogymapus roJioBHOTO MO3-
ra 4eJ0BeKa pasjeseHbl IIyboKoH IPOLOaIbHOM MIeabio Ha JeBYI0 B IPaByIo IMOJIOBH-
upl. ConenuanbHas nepeMbluKa, 00pasdoBaHHAA HEPBHBLIMH BOJIOKHAMH, — MO30/U-
cmoe meso — COeAUHAET ITU ABe MOJOBHHBI, obecmedymBad KOOPAMHHPOBAHHYIO
pabory OONBIIUX TONYIIAPHAM.

CaMBIM MOJIOABIM B 9BOJIIOIIMOHHOM IJIaHe 00pa3oBaHMeM MO3ra uejIOBeKa ABJfA-
erca Kopa 00MbIMHUX IMoJayInapuii., 9TO TOHKHH cJI0i ceporo BemjecTBa (Tea HeHpo-
HOB) TOJNIMHOH BCET0 HECHKOJILKO MHJIIMMETPOB, IMOKPBLIBAIOINHI Bech mepegHuit
moar. Kopa obpasoBaHa HECKOJBKHMH CJIOAMH HEHpPOHOB, U B €€ COCTAaB BXOLHUT
fonbuias 4aCTh BCeX HEUPOHOB LEHTPATLHON HEPBHOM CHCTEMBbI YEIOBEKA.

Bea gedarenbHOCTh UeJOBEKA HAXOAUTCA IO KOHTPOJEM KOPBI OOJBIIHX MOJY-
mapui.

ITOoT OTAEN MO3ra odecrmeuynBaeT B3aUMoAeiicTBHe OpraHu3Ma ¢ OKpykalouieii cpe-
IO U ABIAETCA MaTepHalbHOH 0a30# A NCUXHUYECKOH NeATEeIbHOCTH YeI0BeKa.
I'ny6oxkumu 6oposgamMu Kopa KaKI0ro Ioaymapusa JeJIATes Ha Jou: J100HYI0, TeMeH-
HYIO, 3aTBIJIOUHYIO U BUCOUHYIO.

Paznuunsle yHKIMY KOPLI CBA3AHLI ¢ PA3IMYHLIMHE goasaMu. Mexay Gopoaza-
MU PACIIOJIOKEHBI CKIaIKH KOPBI Moaymapuili — uzeuaunst. Takoe cTpoerune no3so-
JIAeT 3HAUYNTEILHO YBeINYUTE HOBEPXHOCTEL KOPEI monymapuii. B masunnnax naxo-
LATCSA BHICHINE HepPBHBIE IeHTPbI. Tak, B obiaacTtu nepegHeil meHTpaaIbHON U3BUIN-
HBI JO00HOH JOJIHM PACIOJIOMEHBI BBICIINME IIeHTPLI IPOM3BOJLHBIX ABUIKEHUI, a B
obnacTH 3agHell HEeHTPAILHON M3BHJIMHLI — IEHTPLI KOMHO-MLIIIEUHON YyBCTBHU-
renbHOCTH. K Hacroamemy BpeMeHH Kopa IMoAPOoOHO KapTHPOBaHA U TOYHO M3BECT-
HEBEI OPEACTABUTENBCTBA KaXKJIONW MBIMINEI, KaXJOTO ydJacTKa KOXKH, a TaKiKe Te
Y4aCTKH KOPbI, B KOTOPBIX (POPMUPYIOTCHA Te UIH MHEBIe omymeHns (puc. 28).

B zaTsinouHoOi J0Je PACIOJI0MKEHBI BHICIIME IEHTPHI 3PHUTENLHBIX OMIYIIeHU.
HWNwenno sgecs hopmupyeres apuTensroe naobpakenne. Undopmanna x Heliponam
3aTBIIOYHONH JOJMHW OPUXOAUT U3 3PUTENBHBIX AJep TajzaMmyca.

B BHCOUYHBIX JOIAX PACTOJOMKEHLI BBRICIINE CIYVXOBBIE MEHTPHI, COTEDIKAIIHE
pasIuuHble BUALI HeHPOHOB: OAHM M3 HUX PEarHpyloOT HA HAYAIO 3ByKa, Apyrue —
HAa ONpeJeJéHHYI0 YACTOTHYIO IOJOCY, TPeTbM — Ha ONpeaeNéHHBIH pPHUTM.
Nndopmanusa B o1y 0061acTh TPUXOAUT U3 CAVXOBLIX Agep Tajramyca. llenTpnl BRyca
1 OOOHAHHNA PACHOJIOKEeHbl B INIyOMHe BHCOUHBIX J0OJeil.

B spobmbie moan npuxoanT nHGoOpMAanng 000 BeeX OMYIEHUAX. 31ech IMPOUCX0-
OUT eé cyMMapHBIH aHaIu3d MU co3gaéres IlejocTHoe npezcraBiaenume o6 obpase.
IToaromy aTy 30HY KOPEI HA3LIBAIOT ACCOIMATUBHON, UMEHHO ¢ Hell cBA3aHa crnocob-
HOCTHL K 00yUeHUIO.
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OeuratensHas comaTnyeckan MepBuyHas ceHcopHas
30Ha 30Ha

lNpemoTopHas 30Ha

AccoumaTviBHas ceHCcOopHasn
30Ha

3preanan accoumaTneHas
30Ha

No6Has nons

MepsuyHas sapuTensHas
30Ha

3oHa Bpoka

MepBu4yHan cnyxopas 30Ha
3oHa BepHuke

CnyxoBas accoumaTuBHas 30Ha
i L Moaxe4ok

Puc. 28. 30HbI rofnoBHOro mo3sra

Ecin nmo6uas Kopa paspylieHa, TO He BOZHHKAeT ACCOIMAIIUAIl MEXIY BUAOM
IpeaMeTa W ero Ha3BaHHUEeM, 00YYeHHe CTAHOBUTCH HEBO3MOMKHBIM.

B rny6une 60ab1uxX DOAYIIAPHAHA PACIIONOKEHBI CKOIIJIEHNA HeHPOHOB, 00pa3yio-
MmMuUX AApa JTUMOUMUYECKOW CHCTeMbl, KOTOPAd ABIAETCA IVIABHBIM 9MOIAOHAIBHBIM
meHTpoM moara. dnpa mumbuueckoil cucTEMBI UTPAIOT BAsKHYIO POJb IPH 3alI0MHU-
HAHUU HOBBIX HOHATHIH, O6yueHUH. ¥ caMOro OCHOBAHUSA MO3Ta PACIHOJIOMKEeHbI JIUM-
OuuecKkue sApa, B KOTOPLIX HAWAEHLI IMEHTPLI CcTpaxa, SPOCTH, YAOBOJLCTBUMA.
Paspymenne azep nuMOudyecKod CUCTEMBI HPHBOAUT K CHHIKEHHIO 9MOIHOHAIBHO-
ctu, cnaboymuio.

3ATTIOMHHTE

lonosHo# mo3r » Mocr # [pogonrosarteisi mo3r ® CpegHui mo3r ® Mozxeuok
» [IpomexxytouHsbiti mo3r ® Tanamyc ® lMnoranamyc ® Kopa 6Goabwnx nony-
wapHH

lTPOBEPBTE CEBA

1. Kakumu otpenamu obpasosaHa CTBOMOBas YacTb rofloBHOro mo3sra?

2. LleHTpbl Kakux pedieKCoB PacnofoXeHbl B NPOAONTOBATOM MO3re?

3. KakoBo 3HayeHWe MO3eyKa B opraHuame yenoseka? Kakue otaenbl ronosBHoro
MO3ra noMOrarT €My BbiNO/MIHATL CBOWU (OYHKLWKU?

4. B kakoMm oOThene rofiOBHOrO MO3ra pacnofioXeHbl BbICWKE UEHTPbl Bonesow
YYBCTBUTENBHOCTH?

5. Kakue paccrpoictBa opraHuM3ma BO3HMKAIOT y Yenoseka npu HapyweHuu pabo-
Tbl runotanamyca?

6. Kakoso 3HaueHue BOpPO3Q M M3BUIMH B CTPOEHUHM BONbLIMX NOAyWapHW ronos-
Horo mo3sra?

Kak MOXHO npoBepuTb OTK/IOHEHWS B paboTe Mokeuka? 57
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§10. lonoBHOW MO3r

FREFRPRERFRRERPERL

Mos JTABOPATOPUSA

(" WCCNEAYHTE |

M3yueHue ronoBHoro mMozra uyenoBeka (No Mynsxxam)

Llenb paboTbi: M3yyuTb CTPOEHHE FONIOBHOrO MO3ra 4YenoBeka.

Marepuanbl U obopyanoBaHue: pasbopHble MOLeny rofOBHOrO MO3ra 4YeNoBeKa,
Tabnuubi.

Xoa paborbi

1. Pa3bepute Mogenb ronoBHOro Mo3ra Ha fAee 4acTu. [lonb3yacb PUCYHKOM B
y4ebHHKe U Tabnuuamu, HaWauTe NPOAONTOBaTbiM MO3r, MOCT, CPEeAHWH WU npo-
MEXYTOYHbIM MO3r, BonblwKe nonywapus, MO3IKEYOK.

2. PaccmortpuTe Bosbluue nonywapus ronosHoro mosra. Hangure 6opozgbl U M3BK-
nuubl. Mo ocHoeHbiM Bopo3gam BbigenuTe A0AM KOpbl: NOOHbIE, TEMEeHHble,
BUCOYHbIE U 3aTblNOYHblE. 3apucyiTe nonywapue cboky U ykarkute ero obnacrtu.

3. Cobepute moaenb ronosHoro mMo3sra. B eé Hu)kHEeH YacTM HaMauTE MecTa Bbixoda
yepenHo-mo3rosbix HepsoB. Onpepenute otaensl Mo3ra, OT KOTOPbIX OTXOAAT
HEKOTOPbIE U3 HUX.

418 J1IIOBO3HATE/IbHbIX

®PyHKUMOHaNbHaA aCMMMETPUA ronosBHoro mosra. bonee yem sekosas ucro-
pUs aHaTOMMUYECKUX, MOPMOYHKLMOHAbHBIX, BUOXUMUUYECKUX, HEWPOU3IUONOTU-
HECKHX U I'ICHXO(*)HL%HOHOFH'—IECKHX HCCJ'IEAOBaHHi‘:‘i aCMMMETPUH 60ﬂbL.I.IP1X nonymapuﬁ
FONOBHOMO MO3ra Yy 4YeflOBeKa CBWUETENbCTBYET O CyLIeCTBOBAHWM 0OCODOro NpPMH-
UMna NOCTPOEHWA M peanu3alru Takux BarKHEMLW WX (PyHKUMW MO3ra, Kak BOCNpPU-
ATWE, BHMUMaHWe, NamsATb, MbIWAEHWE W peub. [IpU OCYLIECTBAEHUM OOHMX M Tex
YKE MCUXMUYECKMX (YHKLMW Yy pasHbiXx MIOAeH Yy O4HUX BeAyliuM SIBMAETCH /eBOe
nonywapue, a y Apyrux — npasoe.

B Hacrtosiulee Bpemsi CUMTaEeTCA, 4TO /IeBOEe nNojyliapye y npaslwen urpaert
NPEeUMYLLLECTBEHHYIO PONb B NPOW3BOSIBHOM PEYM, B UTEHWW, NUcbme, BepbasibHOW
namat u BepbanbHom MbilwneHun. [Npasoe e nosyliapue BbICTyNaeT BeayLium
ANS HEpEeuyeBOro, Hanpumep My3blKalbHOMO, Cyxa, 3pPUTENbHO-NPOCTPAHCTBEHHOW
opueHTauuu, HesepbanbHOW NaMaTH, KPUTMYHOCTU. Bbino nokasaHo, yto nesoe
nonywapve B Gonbliuel CTeNeHH OPUEHTUPOBAHO Ha NPOrHO3WpoBaHWe Byayuiux
COCTOAHWW, a NpaBoe — Ha B3aWMOLEHCTBUE C OMbITOM W aKTyanbHO NpOTeKal-
LWKMMH COBbITUAMM,

®DyHKLUMOHaNbHAA aCMMMETPUA rOIOBHOMO MO3ra XapakTepu3yeTcs pacnpeaene-
HUEM (PYHKLMIM NCUXUKU OTHOCWUTENbHO MPaBOro W NeBOro nonylapui roI0BHOrO
mo3ra. Jloka3aHo, YTO AEATENbHOCTb /IEBOr0 NONYWAPUA 3aK/IOYAETCA B ONEPUPO-
BaHWW 3HAYMMbIMW CBEAEHWSAMM, YTEHHM W cuére. PaboTta npaBoro CocTtouTt M3 one-
pupoBaHWa obpa3amMu, OPUEHTUPOBKM Ha MECTHOCTM, Pa3/iMYEHWs 3BYKOB B MY3bi-
Ke; pacno3HasaHWs OObEeKTOB, BHELWHOCTH NIofel, a TakKe BOCMNPOU3BeJeHUS CHOB.

58 Monywapus pabotaloT B3aMMOCBA3AHHO.
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Ucxoms 13 AOMUHUPYIOUMX NONyLIapwi, BCEX NOAEH PasAensAloT Ha TPH KaTeropuu.
1. JlesononywapHbie coctasnaiot 42 % ot obuiel YncneHHOCTH.

2. MpasononywapHsie — 10—20 % Hacenenwus.

3. PaBHononylwapHbie BnageioT pasHbiM (POPMUPOBaHUEM ABYX NOMyLApUH MO3ra,
cocrasnsaa 40 %.

Neswn (npasononyilapHble) Bceraa NoOpoXKaanu MHTepec y obuiecTBEHHOCTH No
NPpUYMHE CBOEW 4acTo SPKOW MHAMBMAYaNbHOCTH. PaHblue Takux niogel onacanuce,
BHOCS B 37O HenectHoe 3HadeHue. [1pu 3Tom Hukakoro 3abonesaHus, 4ToOblI ObiTh
neBWoW, He cyulecTByeT. [lo cTaTMCTMKe, NEBLUM 3a4acTylo CTAHOBSATCS nMTepaTopa-
MU, KYPHANUCTaMu, AesTenAMWU UCKYCCTBa, OopraHvlaropamu. A BOT cpeau npaslueu
4acTo NOSBNAIOTCA MHXEHEepbl, MatemMaThkW, dunocodbl, NUHIBUCTDI.

3HauuTeNbHO pa3dnuuaetcs pabota MO3ra y My>KUMH M XKeHWMH. MyXunHbl nyule
OpPMEHTHUPYIOTCS B HE3HAKOMOM MECTe WU XOPOLIO 3anoMuHaloT MaplpyTt. My>KuuHbi
Nyullle NepeHOCAT BHe3anHble Harpyaku, ucnyr. XKeHuuHbl uMmeroT Gonee amouuo-
HanbHYIO pedb, y HUX Boraye cnoBapHblM 3anac, M rOBOPUTb AEBOYKM HA4YMHaKOT
paHblue. KeHLWHbl Nyyle NepeHoCAT A/IMTENbHbIE NWLLIEHWS, HENPUATHOCTH.

SAQAHHUE AN1A JTIOBO3HATEJIbHbBIX

Mpouutalite TeKCT U 06CyaUTE €ro C OAHOKNACCHHUKAMM.

YctaHoBNEeHO, YTO cpeaHas Macca Mo3ra B3pocnoro yenoseka okono 1500 r., Ho
OMana3oH KparMHWMX MHOWBUAOYanbHbIX 3Ha4eHWHW goctatodHo senuk — ot 1000 go
H6onee 2000 r. B cB8A31 € 3TUM HEpeaKO BbIABUralOTCA NPEANONOXKEeHUs O 3aBUCUMO-
cTM cnocobHocTeN yenosBeka M maccbl ero mosra. OBcyanTe LOCTOBEPHOCTb TaKMX
CY)XOEHWH, ecnu M3BecTHo, 4To, Hanpumep, macca mosra M. C. Typrexesa 6bina
paeHa 2012 r, ®@. Wunnepa — 1871 r, A. ®panHca — Bcero 1017 r. HecmoTpsa Ha
TO 4YTO Macca Mo3ra y HMX CyUlecTBEHHO pa3fiddanacb, OHW ObiNK reHuanbHbIMK
nUcaTensiMu WM MbICIUTENSMM.

| LA K YCITEXY

Kak nposectu camonabniogerune

MpucTynue K ulyyeHuio opraHu3mMa YenoBeka, Bbl UMEETe BO3MOXXHOCTb Pa3BUTb
CBOM MCCNeaoBaTeNbCKUE YMEHMUS, CBA3aHHble C OpraHuM3auued 4 npoBefeHueM
HHONOrMYEecKOro 3KCNEPHUMEHTa, KOTOPbIM ABNSETCA OCHOBOW Hay4HOro MNO3HaHWA
npupogbl. [leno B TOM, 4YTO WHTEPECHble WCCNefoBaTeNbCKUE IKCNEPUMEHTHI Bbl
MOXXEeTe NpoBOAWTb Ha camux cebe! TakoW 3KCNEPUMEHT Ha3biBaWT camoHabro-
dexHuem. B npouecce ero npoBefeHWs Bbl, KaK WCCNefoBaTeslb U OLHOBPEMEHHO
0BBEKT U3y4YeHUs, MOXKETEe: U3MEHATb YCNOBWMA NPOTEKAHWA M3yyaeMoro npouecca
MNU SAIBNEHUA; BapbMpPOBaTb KO/NMYECTBEHHOE COOTHOLUEHWE YCNOBWH NpOTEeKaHWs
3KCNepuMeHTa U/MNu NoNepemMeHHO MCKloYaTb OTAENIbHbIE M3 HUX C LeNnblo ycra-
HOB/IEHWUS 3AKOHOMEDHbIX CBSi3€#; OCYLLECTBAATh MOCAEAYIOUYI0 MaTeMaTUUYECKYo
06paboTKy NoNydeHHbIX AaHHbIX, POPMYIUPOBaTL BbIBOAbL.
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§ 1 BET'ETATHUBHAA HEPBHAA
* CUCTEMA

BJUIMAHUE OTAEJIOB BETETATHBHOH HEPB-
HOH CHCTEMBI HA PABOTY BHYTPEHHHX

1. YTo BXOAMT B COCTAB COMATMYECKON OPTAHOB. Bererarusuas (aBTOHOMHaHu)
HEPBHOW cHCTEMbI? HepBHas cHcTeMa ymnpaBiadeT paboToit
2. Kakoe CTpoeHHe MMeeT CrUHHOW MO3r? BHYTPEHHUX OPTAHOB M CHCTEM, obDecre-

YuBad UX AeATEIbHOCTEL IPU H3MEeHEeHHAX
BO BHENTHEN cpene WiIW MDA CMeHe pomxa
IeATeJlbHOCTH opranusMa. llomaTHo,
YTO Y COAIIEr0 UeJ0BeKa U ALIXaHHe JOJKHO OBITh perke, W cepalle OJOMKHO OUTLCI
¢ Gosee HM3KOH YACTOTOH, YeM BO BpeM#d COAYH dK3aMeHa UM UTPel B (yrdo.I.
Bereraruenaa HepBHAA cucTeMa B OOBIMHEBIX JKA3HEHHEBIX YCIOBHAX He KOHTPOIHPY-
eTcAa HAITAM CO3HAHMEM, B OTJIHNYHNEe OT COMATHUYECKOH HepBHOH cmcrembl. Unaue
JI0OA MOTVIA ObI MPOU3BOIBHO, IO CBOEMY JKEJTaHWI0 HAUATL MOHUIKATL UJIN MOBEI-
IIaTh ZABJEHHE KPOBM HJIM H3MEHATL TeMIIePATYPY TeJa, a 9TO OHaCHO AJId caMoH
JKHSHH.
CTPOEHHE BETETATHBHOH HEPBHOII CHCTEMbI. BererarmBHas HepBHad CHCTeMa
mogpasfendaeTcA Ha ABa OTAEJNA: CUMNAMUYeCKUll U napacumnamuyecrkui (puc. 29).

Bnyxnatoumin
HepB

CumnaTtuyeckoe
SP0 PYAHOro
W NOACHUYHOT 0
oTaenos

Kpectuosoe
napacumnaTn-
4Yeckoe Aapo

CMMMNATUYECKUA OTAES s MNapacumnaTi<eckunia otgen

Puc. 29. Cumnatu4eckmin 1M napacuMnaTnyeckuin oTaensl
HEPBHOWN CUCTEMDI
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CumMmaTuuecKue BIAMSHUS HA BCE CHCTEMbI OPTAHM3MAa YCUIUBAIOTCH B TeX CIIy-
uyafgx, KOrZa 4YeJOBeK HOJXKeH paboTarTs ¢ OOABIINM HANpA)KeHHeM: (DU3HUUYeCKUM,
VMCTBEHHBIM, 9MOIHOHANLHBIM. [lepBhlie cuMIaTHUYeCKHe HeHPOHLI PACIOJIOMKeHEBI B
cepoMm BeInecTBe ODOKOBBIX POTOB COHHHOTO MO3Ta (B TPYAHOM OTAesne U BepXHen
YacTH MOACHUYHOTO OTIesa).

AKCOHBI 3TUX HeHPOHOB BBIXOAAT U3 CIIUHHOTO MO3Ta U mepemraioT BoddykaeHnue
Ha BTOPBIE CHMIIATHYECKHe HeHPOHEI, Je/Kallie B CHMIIATHYeCKNX HePBHBIX y3Jax.
OTH y3Ibl PACIOIaraloTcsa ABYMSA IEMOUYKaMHI COPAaBa W CJIeBa OT HO3BOHOUHHKA U
CoeIMHEHB! MerKay co0oif HepBHBIMH BoJdokHaMH. CHMIaTHUYEeCKHE HMEeIOUYKH HaYH-
HAIOTCA Yy OCHOBAHHUA Yepella U IpoaoakaloTea o kpecrna. Or HelipoHOB, pacnoso-
JKEHHBIX B y3JlaX CHUMIIATHUYECKHAX IEN0YeK (BTOPBIX CAMNATHYECKUX HEWPOHOB),
AKCOHBI HAIIPABAAIOTCA K OpraHaM ToJIOBBI, OPIOIIHOM W Ta30BOH mojocreii, cocy-
maMm, jkenesaM. Besa geATenbHOCTE CHMIATHUECKOTO OTAEIa KOHTPOJIHUDPYETCHA CHKO-
IIeHUAMHE HeHPOHOB, PACIOJOMKEHHEBIX B 3aJHeM THIOTaJaMyce.

ITapacuMmaTHyecKre BINAHUA YCUINBAIOTCA B TO BpeMsdA, KOTAa YeJI0BEK Haxo-
AUTCHA B MOKOE, OTALIXAeT, cOuT. BhicHine eHTPhl MapPACUMIIATUUECKONH HEPBHOU
CHCTEMBI PACHOJIOJKEeHBl B AApax IepeJHero rumorajiaMyca, cpegHeM MOoa3re, Ipo-
ZOJITOBATOM MO3Ie H KPECTIIOBOM OTIele cauHHOro Moara. Ot HeHpoHOB 9THX fAIep
(IepBBIX IAapaCHMIATHYECKHAX HEHPOHOB) AKCOHBI HANPABAAIOTCA K HapacHMIIaTH-
YeCKUM HEeDPBHBIM y3jaaMm (raHrauaM), pacrnosioeHdabiM aubo s6au3u opranos, aubo
HEIOCPeACTBEeHHO B CAMUX OopraHax, 00pas3ys TAK Ha3biBaeMble UHMPAMYPALbHbLe
2aHzauu. HelipoHbl 9TUX TaHIVIINER (BTOPbIE HapacCUMIOATHUYECKHUE HePOHBI) HMEIOT
O4YeHDb KOPOTKHE AKCOHELI.

B3AUMOJENCTBHE OT/IEJOB BETETATHBHOI HEPBHOH CHCTEMBL. CuMnoaTtuuecKue
HEepPBHEIE BOJIOKHA HOAXOOAT K IMAZKHUM MBIIIIIAM BCEX OPraHoOB, COCYIZOB, 3DaUKOB,
JETKUX, KeAyAOUHO-KHIIeUHBIX OPraHOB, IOJOBOW CHCTEMbI, K CEepPAIlYy, MHOTUM
JKese3aM (MHUIeBAPUTeILHLIM, HOTOBBIM), MOUYKaM. [lapacuMmaTHueCcKUue HePBHbIE
BOJIOKHA YIPABIAIOT AEATENILHOCTHIO IVIAAKOH MYCKYJIATYDPLI H KEJIE3 JKeayLou-
HO-KHIIEYHOTO TPaKTa, OPTaHOB BLIIEJEHHA, IIOJOBOHM CHCTEMBI, Cepalla, JErKHux,
CIE3HBIX M CHIOHHBIX sKenéd. Takum obpasoM, 0OUeHb MHOTHE OpPraHbl M CHCTEMEI
peryaupyiorcs o00MMH OTAeaMU BETeTATHBHON HEPBHOW CHCTeMBI: CUMIOATHYE-
CKHUM M IMapacuMOIaTHUeCKHUM. HacTo BO3JeHCcTBUA 9THX OTALJIOB HOCAT MMPOTHUBOIIO-
JOMKHBIH XapakTep: HAIPHMED, CHMIATHUYECKHE BIHAHUA TOPMO3AT paboTy mHIIe-
BApHUTEJIBHON CHCTEMBI, 4 TapacuMIIaTudeckue, Haobopor, yemansaioT (Taba. 3).

Tabnuua 3

BnuaHue cuMnatuyeckoro u napacMMnaru4yeckKkoro orgenos BereTaTMBHOM
HepBHOﬁ CHCTeMbl Ha [eATeNnbHOCTb HEKOTOPbIX OpPraHoB

Boz6yxpaeHuns, NpoBoAMMbIE NO HepBaMm
Opran
CHMNaTH4ECKHUM napacMMnaTH4ecKuM
Cepave YuauieHue U ycuneHue 3ameanenue 1 ocnabnexue
P COKpaLLeHHH COKpaLLeHUH
KpoeeHocHbie Cy>xkeHue, nosbilleHue _
PaclmpeHie B HEKOTOPbIX OpraHax

cocygp! AaBNeHus
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§11. BeretatuBHas HepBHas cucrema

[lpodoaxcernue
Bo36yxaeHus, NpOBOAMMbIE MO HEpPBaM
OpraHx
CUMMATUYECKUM napacMMnaTH4ecKum
3pauok Pacwupenue Cy»xeHue
CnésHble >xenesbl YMeHblUeHWE cekpeLuu Ycunenue cekpeuuu
ChnioHHble Xenesbl CkyaHoe cnioHooTAeneHWe ObunbHoe cnoHooTaeneHue
YKenygok OcnabneHue cokooTgeneHus YcuneHue cokooTaeneHus
Ocnabnenre BonHoobpasHbIX Ycunenue BonHooBpasHbix
Kuwweurnk g -
LBMXKEHWUH [BMXEHUH
MNoToBbie xenesbl YcuneHwe notooTtaeneHun YMeHblUeHHe MOTOOTAENEHHS
MoueBoi ny3bipb HakonneHnne mouwm BbiBeneHue mouu

HEPBHAA CHCTEMA KAK EJIHHOE IIEJOE. Braromaps Tomy, UTO BRICHIHE IEHTPLI
BereTaTHBHOH Peryiadady B rHOoTazaMyce paboramoT Kak eguHoe meaoe, obecrneun-
BaeTca ObIcTpad W HaZE)KHAA PEryIANHA BceX cucTeM oprammaMa. Hampumep, ansa
TOro 4yro0bl MOHU3WUTHL ApTepruaJbHOoe JaBJIeHNe KPOBU, He0OX0JMMO CHA3HUTEL YacTo-
TY W CHJIY CepIevYHLIX COKpamieHHH. IToT ap(eKT TocTHTaeTCd OLJHOBPEMEHHEIM
CHHJ)KeHHEeM CHMIATHUYEeCKHUX W YVCHUJeHHEeM MapacHMIAaTHYeCKHX BIHAHHN Ha ceph-
me. Ilpn mapymrernn pab®oThl IIEHTPOB BereTaTHBHOH HEPBHOH cHcTeMbl Habmioza-
I0OTCA HapymeHnda B paboTe caMbIX Pas3JHYHBIX OPraHOB W CHCTEM YeJOBEeUeCKOTO
opraHmMama.

3AMTOMHHTE

CHMnatH4YeckHH H nNapacHMMNaTHYeCKHH OThe/bi BeretatTHBHOH HepPBHOH
CHCTEeMbl

[TPOBEPBTE CEBA

1. KakoBo 3HayeHue BEreTaTMBHOM HEPBHOW CUCTEMbl B OpraHuame uyenosexa?

2. KakoBo aHaTOMWYeCcKoe CTPOEHWe BereTaTMBHOW HEPBHOHW CHUCTEMbI Yenoseka?

3. [Npusenute npuMepsb! BAUAHUA OTAEN0B BereTaTMBHOW HEPBHOW CUCTEMbI Ha pabo-
TY BHYTPEHHMX OpraHoB. PackpoWTe BO3MOXHble MexaHW3Mbl AaHHbIX perynsuu-
oHHbIX npoueccos. Ob6cyaute MX C OAHOKNACCHUKAMM.

4. Ob6bscHHUTE, B UEM NPOABNAETCS COBMECTHaA AEATeNbHOCTb COMaTMYECKOHW U Bere-
TaTUBHOW HepBHOW cucTembl. Moxer nu 6biTb KOMneHcuposaHa pabota ofHOM
YacTW HEpBHOM CHUCTEMbl APYroW B Cnydyae HapylleHHs nepsou?

CpasHute Mexkay coBoW Takue sBNEHWsi, KaK pe3Koe OTAEprueBaHue pyku OT rops-
yero npegMmera M nocnepylollee NOKPACHEHUE KOXWM B MECTe COMNPUKOCHOBEHUS
62 C HUM. Y10 OBWEro U Yem OTAUYAKOTCA MEexXaHW3Mbl UX NPOosBAEeHWN?
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CamoHabnwogeHune «litpuxosoe pasgpakeHUe KOXH»

Lenb paboTtbi: onpeaenitb M3MeHeHWe TOHyCa CMMNATMYECKOW WM napacumnaruuye-
CKOW CUCTEM aBTOHOMHOW HEPBHOM CHCTEMbI MPH pa3faparkKeHHH.

Marepuanb u obopynoBsaHue: kapaHaall.

Xop paborbi

1. Bo3bmure kapaHgaw. MNposeauTte TynoW €ro 4acTblo NO KOXKE Tbi/IbHOW CTOPOHDI
KMcTH. YT1o BbI 3ameTunun? lpomomxainte Habnwoaath.

2. Yro npousowno c usetoMm Koxu? MoxKHO N1 3T U3MeHeHUs OObACHWTb, UCMOb-
3ysl 3HAHWA O BEreTaTMBHOM HEpBHOW cucTeme?

3. MNpeanoxkute CBOK BEPCUIO, OOBACHAIOLWLYIO U3MEHEHUA LBETa KOXMW.

/15 IIO503HATE/IbHBIX

YyeHue o pecdh/ieKTOpHOM MpUHUMNE AEsTENbHOCTM opraHuama bbiio paspabo-
TaHo HBavom MuxainoBuuem CeyernoBem (1829—1905).

lnaeHbid Tpya MBaHa Muxarnosuua CeveHoBa — KHura «Pedhnekcsl ronosHoro
mMo3ra» — 6bin u3paH 8 1863 r. B 3tol KHWre yyéHbid gokasan, y4to pediekc —
3TO yHuBeEpcanbHas copMa B3aUMOAEWCTBUS OpraHud3ama co cpenow, 1. e. ped-
J'IEKTOprIFI xapaKTep HMMEKIT He TONbKO HEﬂpOHBBDﬂbeIE, HO “ ﬂpDHBBOHbeIe,
co3HaTenbHbie ABMKeHUs. OHM HauMHaTCA C pasgpakeHus Kakux-nubo opraHos
YYBCTB WM MPOAO/MKAKOTCA B MO3re B BUAE ONpeLeNnéHHbiX HEepBHbIX SBMEHWH, NPH-
BOOALLKWX K 3anyCKy NOBEAEHYECKHUX peakuuH.
CeueHoBsbiM 6bin caenaH BbIBOA, YTO MO3r —
370 06NacTb HENpPEepbIBHOW CMEHbl BO30DYxaeHus
M TOpMOXKeHuMda. [lBa 3TUX npouecca NOCTOSHHO
B3aUMOAEWCTBYIOT APYr C APYroM, 4YTO MNPHBO-
OAT Kak K YCHIEHMIo, Tak M K ocnabneHuio
(3apeprxkke) pednekcos. HepsHas cucrema He
NMPOCTO NacCMBHO pearuvpyer Ha BHELIHWe pas-
OPaXKUTenu, HO MOXET U YCUIWBATb AEeUCTBHE
OAHWMX CTHMYNOB W 3aTOpMaKuBaTb [AeHCTBUE
APYTHX, NO3TOMY OPraHu3M pearMpyer Ha OAHM
pasfpaxuTenu u He pearupyer Ha apyrve. OH
TaKxxe 06paTnn BHHMMaHHWE Ha cyuiecrBoBaHue
BPOXAEHHbIX pediieKcoB, KOTOPbie [OOoCTaloT-
ca NIOAAM OT NPeaKkos, M NPUOBPETEHHbIX,
KOTOPble BO3HMKAIOT B TEUYEHHUE >XKU3HM, ABNA-
fcb pe3ynbtatom o0byyeHusa. lNpegnonoxeHus
u Bbieogbl M. M. CeueHoBa onepexanu cBoé
BpEMS. M. M. CeyeHos (1829—1905)

material100.tilda.ws
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HAPYIIIEHUSA B PABOTE
1 2. HEPBHOM CHUCTEMBI
1 UX NPEJYIPEXJIEHUE

Hapymenna B paGoTe HepBHOU CHCTEMBI
MOTyT OBITE MO0 HacIeZCTBeHHBIMH,

1. Kakosbl OCHOBHble NPHUYMHBI HAapYyLUEHHWH 00 BEIBBAHHBIMU [TOBPEKAAIOIINM BO3-
paboTbl cucTem opraHos? IDeHcTBHEeM BHeInHeil cpeasl. Hapymenna
2. Kak enusietr Ha paboTty BHYTPEHHUX opra- npoieccos odMeHa BelmlecTB B HePBHOIM
HOB ynotpebneHne CNUMPTHBIX HANUTKOB M TKAHH MOTYT IPHUBECTH K HAKOILIEHHUIO
Tabakokyperue? AZOBHTLIX BeIIECTB, VXVIIIeHWIO ITHTAa-

HHAS MO3ra, rubejin HeHPOHOB H I'IAANL-
HBIX KJETOK.

BPoKAEHIBIE 3ABOJIEBAHHA HEPBHOIH CHCTEMbI. Hapymnrenus pasBUTHA MOTYT
BO3HHUKATDH EIIE OO POMIeHMA pebEHKAa. B TaKHX cayyasax MOABIAIOTCA TAMKEIbIE
IMaTOJIOTUN: MuKpoueparus (HegjopasBATHe MO0O3ra, KOLa ero macca He JOCTHUTaer
1 kr); 2udpouegpanua (yBenuuenne o0’b€Ma M0O3Ta U3-3a HAPYIIeHUS OTTOKA M3 HETO
COHMHHOMOSIOBOH KuaKocTn). B HacTroamiee BpemMa paspaboTaH Ieablil pag MeTOIOB
AUATHOCTHKHM HACIEACTBEeHHBIX 3a00JeBaHU elé 10 po:kgeHnd pebéHKa, uTo gena-
eT BO3MOJKHBIM WX OpeayIpekIeHne.

IIPHOBPETEHHBIE 3ABOJIEBAHHS HEPBHOH CHCTEMBI H HX IPHYHMHBL. I opaszgo
yame 3a0oJeBaHMA HEPBHOH CHCTEMBI ABIAIOTCA CJAEICTBHEM HeOJIaronpuaTHBIX
BHEINHHUX BoageilicTBuii. HexoTophble GaKTepHUH M BHUPVCHI MOTYT OPOHHKATEL B IIEH-
TPAILHYIO HEPBHYIO CHCTEMY, BBI3bIBasg THMKEIble MH(EKIIMOHHBIe 3a00oIeBaHUA:
MEeHUHZUM, noauomuerum, oewencemeo, cmoabnar. Yacto HepBHAA TKaHb IIOI-
Bepraercd HeOIarompUATHOMY BO3AEHCTBHIO SZOBUTHIX BEIIECTB, HAIIPHUME]D coJeil
MEeTaJJIOB (CBHHIA, KAAMHAA, PTYTH H Op.).

HexoTopsie U3 aTHX BeIeCTB B DOJBIIHX KOJIHYECTBAX COAEPIKATCHA B BBIXJIOI-
HBIX rasax aBTOMOOHIEH M IMOOAaZAalOT B OPTaHU3M UeJ0BEeKAa C BALIXaeMBIM BO3IV-
xom. llomagaa B mouBy, comMm 2THX METAJJIOB M APYrHUe BellecTBa IMOIJIOIIAIOTCHA
KJIeTKAMH 'PpHOHUIE] U OKa3LIBAIOTCA B IJIOZOBRIX TejlaX rpudoB. BoT mouemy Hens-
34 cobupaTrs rpudLl BOJIH3H OT ABTOMOOHIIBLHBIX Tpace.

HeratusHoe Bananue Ha padboTy HEePBHON CHCTEMBI OKA3LIBAET YVIOTpPeOIeHHe aTKo-
roabHbBIX HanuTKoB. Hemapom apabckue XMMHKH, BhIAeIHUBIINe cunupt emeé B VI B.,
Hagpaau ero alkuhl, v. e. ogypmanuBamomuii. nurensuoe ynorpebieHue cuupr-
HBIX HANHTKOB NPHBOIUT K 3aMEeIJIeHHIO PEAKIHil, NPUTYIIEHHIO OIIYIIeHHI,
HAPYIIEHHAM KOOPAHHAIWHA ABUKeHHil. IloBbIIeHHBIE H03BI AJKOT0JIA BLISLIBAIOT
rubens HeHPOHOB U OLICTPOE YMeHbIIeHHe 00beéMa MO3ra.

Emé omacHee BAbIXaHMe TAPOB PA3JIUYHBIX ATOBUTHIX BEIIECTB, YIOTPedIaeMbIX
TOKCHKOMAHAMM. OTH BEHIECTBA IIPUBOLAT K PACTBOPEHHIO KHUPOBOH OCHOBBL MeM-
OpaH HeHpPOHOB W TIHAJIBHBLIX KJIETOK, B Pe3yJabTaTe Uero HaunHaeTcda UX OwblcTpasd
rubens. A Begh HepBHBIE KJIETKH He MOTYT AeIUTLCH, I MO3T He cnocobeH K pereHe-
panum (caMmoBoccTaHOBIeHHIO). ToKcHKOMaHMA, KaK W HapKOMaHWUA, ABIAETCH
omacHbIM 3ab0JIeBaHUEM, TPYIHO MOIAAIONIUMCH JeUYCHUIO.

64 Ilouemy-TO cunTaercs, YTO HUKOTHH, HIONAJAIONIAN B MO3I IPH KYPEHUH, VCIO-
KanBaeT UeJOBeKa. JTO JajeKO He TaK, 4 BOT K CYKEeHHIO KPOBEHOCHBIX COCYAOB,
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TOUHO.

Heb6aaronpuaTHo BO3ZeHCTBYIOT Ha paboTy eHTPAILHOH HePBHOI cHCTEeMEBL paa-
JTUYHBIE BUABI 2JIEKTPOMArHUTHOrO uanyueHud. [laxe mobunbpHble TenedOHBI, BO3-
MOKHO, NOBpe:RJaionie AeHCTBYIOT HAa MO3T, XOTH BBICOKOYACTOTHOE H3IYUEHHE
Ob1TOBBIX TesedOoHOB oueHb ciaaboe.

COTPACEHHE MO3TA. K coTpscennio Mo3ra MOTYT IPUBECTH JajkKe He OUeHb CHIIb-
Hble yaapsl. CoTpsAceHna MO3ra COIpoOBOKAAIOTCA noTepeil co3HAHUA, PBOTOH, HHO-
raa KposoreueHueM u3 Hoca. llpu manuuun 1:060ro U3 3THX CUMITOMOB IIOCTPaLaB-
I1ero HY»XHO VJIOMKHUTBH, obecmeduB K HEMY JOCTYI cBexkero Boaayxa. IIpm morepe

CO3HAHUA HYMHO IOAHECTH K HOCY BaTKy, CMOYEHHYVI) HaAMATbIPpHBIM COHPTOM,

l
a4 3Ha4YuT, K YXYVIIMIeHH cHaD eHnA Moara KPOBBIO KypeHHe NPUBOIAKUT COBEPIIEeHHO

obpBI3raTh AUIO XoaogHoM Boxoii. Heobxogumo cieguTs 3a TeM, UTOOBI IOCTPATaAB- i
INH He 3axaeDHyICH PBOTHBIMH MaccaMH, U, KOHeUYHO, HeMeLJeHHO 00paTuThea K
Bpauy.

3ANNOMHHTE
BposxpéHHbie u npuobperéHHbie 3abonesaHns ® CoTpsiceHHe Mo3ra

[TPOBEPBTE CEBA

1.
2.

3.
4.
5.

YTo ABNAETCA OCHOBHbIMWU NPUYMHAMM HapylleHuas paboTbl HEPBHOM CUCTEMbI?
Kakue BpoxaéHHble W npuobpeTéHHble 3abonesaHWs HEPBHOW CUCTEMbI Bam
M3BECTHbI?

qBM onacHbl ons HepBHDﬁ CHUCTeMbl ankKoronb 4 HHKDTHH?

Kakosbl OCHOBHbiE CHMMMTOMbI COTPsiCEHWs Mo3ra?

Kakosbl nocneficTsvaA BObIXaHUA AONOBMTbIX BELLECTB NPU TOKCHMKOMaHWM?

BOCHabeHWs, Bbl3BaHHbIE TPABMaMW WM KPOBOW3NUAHUAMW?

FEFFERFEREFRFEREEL

BbINNOJIHHUTE 3AQAHHUA

1. OnuwuTe nocnepoBaTenbHOCTb AEMCTBUIM MPU OKa3aHUM MEpPBOM NOMOLUM uYeno-

2.

I
I
Yem MoryT 6biTb onacHbl ANs LEHTPasbHOW HEPBHOW CUCTEMbI HapyLIEeHWsi Kpo-
I
I
I
I

Mos JIABOPATOPUSA

BEKY NpH TpaBmax, CONPOBOXAaKUWMKUXCA COTpACEHMEM MO3ra.

Ha ocHoBse umerowmxcs Y Bac 3HaHWH H uMcnonb3ya MHdopmauuio U3 AONONHMU-
TENIbHbIX MCTOYHMKOB, NOATOTOBbTECb K BbICTYNNEHHUKO C COOﬁI.IJ,BHﬂEM o 6ones-
HAX, CBA3aHHbIX C HapyLleHHAMK B pa6o‘re HepBHDﬁ CHUCTEMDbI (FID cornacosaHuio

C yuuTenem). 65
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1. Yem >xenesbl BHYTPEHHEH CEKpPeLmMn OT/IK-
YaloTCA OT XEeNeé3 BHeWHEeH cekpeunu?

2. Yro takoe romeoctasz?

3. Kakue BeulecTsa, nonagaiolime BO BHY-
TPEHHIOW cpedy opraHu3ma, BMSIOT Ha
ero paboty U Kakum obpazom?

KEJIE3bI BHYTPEHHEU
* CEKPEIINUU U UX ®YHKIINHU

JKEJIE3BI H HX KJIACCHOURAUHA. Heme-
3bI, KOTOpPBIE BBIAEISAIOT CBOM CEKPEeThI
TOJLKO IIO IIPOTOKaM B IIOJIOCTH TeJja
HIl BO BHEIIHKOIO Cpengy, Ha3bIBawT
JKeJe3aMH BHENIHeH CceKpemuH. 9ITO
CAIOHHLIE, HOTOBBIE, CAIbHEIE U HEKOTO-
pBIE ADYTHEe JKeles3bl.

Kemezamu BHYTpPeHHEH CeKpenun
HJIHA 9HIOKPHHHBLIMHU, HA3BLIBAIOT Te JKeje-
3bl, KOTOPbIE HE UMEIOT BEIBOAAIIHUX IIPO-
ToKO0B (puc. 30) u BeIAENAIOT OcOoObIe (PM3MOTOrNUECKN aKTUBHBIE BelrecTsa (rop-
MOHBI) HETTOCPEACTBEHHO BO BHYTPEHHIOW CPEIy opranmama. B opranuaMe TakiKe
€CTh JKeae3bl, OOHHY KIeTKU KOTOPBIX BpIPabaThIBAIOT TOPMOHEL, a APYTHe BEIALISIOT
CeKpeTsl, KOTOPLIe IO CHEeIHAJLHLIM IIPOTOKAM MONAZAIOT B IIOJLIE OPraHbl HIH
B HAPYIKHYIO Cpeay.

Takwme xeres3bl HA3BIBAIOT CMEIIAHHBIMH. K HHM OTHOCATCA MOOMMKEJIYIOUHAA
JKenes3a, MOJIOBBIE W HEKOTOPLIE APYTHe JKeIe3bl.

TorPMONIBI 1 UX POJIb B PETVIANNHN ®H3NOJOIHMYECKHX ®YHKIIUI, POCTA U PA3-
BHTHA. ['opMonsl — 9T0 0co0bIe BelecTsa, KOTOPLIE BHIACIAIOTCA B KPOBb B MHKPO-
CKOIMUYECKHX KOJHYECTBAX, OZHAKO U 9TOTO ZOCTATOYHO AJIA TOTO, YTOOLI AE€PIKATH
0L KOHTPOJIEM BCIO paboTy OpraHmsaMa dYesJ0BeKa, OCYMIeCTBIAA I'YMOPAIbHYIO
perynaanuio. CmexkTp ux AeiicTBUA Ha CHCTEMEl OPraHU3Ma OYeHb ITHPOK.

TopMouEBl HEOOXOAUMBI A HOPMAb-
HOTO pPOCTa W PA3BHTHS OpraHu3ma, OHH
PerviupyioT CKOpPOCTh peaknmuil oOmena

runodgua

BEIIECTB, WHTEHCHUBHOCTL IIPOIIECCOB

HMOJYUYeHUA W PACXOTa dHEePTAH’.
LnToBnaHas OgHHE rOPMOHEI OKA3LIBAIOT HEIOCPea-
nenesa CTBEHHOE PperyJsiTopHoe meicTBhe Ha
B s KaKOH-TO OpPraH-MHIIEHb, & IPYTHE MOTYT
xenesa obnagars nporpaMmMmupyiomuMm adgex-
(Tumyc)

TOM, T. €. B OUPEAeIEHHBIH MOMEHT
HU3MEHSIOT KJETKH Kakux-a1ubo TraHeit
HA BCE TOCJIEAVIONIee BpeMsa WX JKHU3HH.
Hampumep, B mepuoa mojJoBOT0 cO3peBa-
HUA [eJbli PAL KJIeTOK MeHseT Mon Aei-

HagnoveuHuk

MopxenynoyHan
xenesa

66

Puc. 30. )Xenesbl BHYTPEHHEN cekpeunmn

AnyHMK CTBHEM TOPMOHOB cBO0 opmy # (hyHK-
(YXeHUWWMH) 111y ma Beé ganbHelmmee BpeMs cyie-
CemeHHVWK  cTBOBAHUA OPraHU3Ma.

(y MyX4uH)

JHIOKPHIHASA CHCTEMA YEJOBEKA.
OcHOBY 9HOAOKPHUHHON CHCTEMBI YEJIOBEKA
COCTABJAIOT JKeje3bl BHYTPEeHHeH cexpe-
nun. PaccmorpuM 0coGeHHOCTH HEKOTO-
PBLIX H3 HHX.
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B nonoeru uepena B ocobom yraybaeHnn ero Kocteil, KOTOPOe MOJYYNUI0 HA3BAHUE
«TypelKoe cenyno», pacnonaraerca runogus. opmonsl rumodusa OCyLIeCTBIAIOT
Peryasuio APYTHX JKejaé3 BHYTPeHHEH CeKpelud, PACHOJIOMKEeHHBLIX B Pa3JIHUYHBIX
oTAesax Teaa YeJ0BeKa, a TaKJKe BO3AeHCTBYIOT Ha MHOI'HE PeaKIINH 00MeHa BEIeCTB.

Hawubonee BamHaA poiab B peryiAnuu (PU3HONIOTAUYECKUX (PDyHKIUAIT mpuHagIe-
JKUT nepegHel gone runodusa. B Hell BoipabarsiBaeTcsa HECKOIbKO BHUAOB ropMo-
#HOB. OZUH M3 9TUX FOPMOHOB HA3LIBAETCA 20PMOHOM pocma (COMAaTOTPOIMH), TaK
KAK OH YCHJIMBAET CHHTe3 6eJIKOB, POCT U AeseHHue KiaeTok. OcobeHHO BajKHO, UYTOOLI
ZOCTATOYHOE KOJUUYECTBO 9TOT0 rOPMOHA BeIPabaThIBAIOCH B PACTYIIEM OpPraHHU3Me.
Ilepegusasa moaa runodusa BbLAEAAET TPYIIY MPONHbLY 2OPMOH06. DTH TOPMOHBL
peryaupyor (GyHKIAN HIUTOBUAHON JKeses3bl (mupeomponusLii 20pmoi), TOIOBBIX
JKeJsié3 (rOHaZOTPOMHBINH TOPMOH), KOPbI HAAIMOUYEUHHUKOB (adpeHokopmukompon-
HouLit zopmon, nau AKTT).

W3 sagneii gomu runodusa B KPOBb NOCTYIAIOT ABa ropMoHa. Oanu ua Hux (8aso-
npeccur) ycuanpaer obpaTHOe BcachblBAHHME BOABI U3 MEePBUYHOH MOYM B KDPOBb.
Ecam sroro ropmona He XBaTaer, TO YEN0BEK TepAeT O4eHb MHOTO BOABI ¢ MOYOIL.
Bropoit ropmon (oxcumouur) YCHIUBAET COKpaIleHHe IVIATKOH MYCKYJIATYPEL.
OcoGeHHO BaYXHO ero NPHCYTCTBHE B OPraHHU3Me JKeHIIUHELI BO BpeMs DOAOB, TaK
xakx 0e3 9TOro ropMoOHaA TVIAZKHE MBIIIIILI MATKH COKPAIIATLCA HE MOTYT.

B nenrpansnoit wactu runodgmsa, KOTOPYIO HA3BIBAIOT IPOMEXKYTOUHON mOjei,
BeIpabareiBaeTca ropmou (menanoyumocmumyaupyrowiuit, uan MCT), nzbbitox
KOTOpPOTO NPUBOAUT K IMOTEMHEHUIO KOJKH.

IMuroBuaHAA JKejle3a PACIIOIOMKeHAa
Ha TepeaHneid crenke ropradd (puc. 31).
Oma obpasoBana 0coOBIMHA MYy3LIPEKAMMH,

B KOTOpPBLIX BbIpabaTbiBaeTcs TOPMOH
THPOKCHUH, cogepkamuii iton. IToT rop-
MOH TOBBLIIIAeT MHTEHCHBHOCTL oOMeHa
BeIllecTB, CTUMYJIHPYA KJIeTOYHOoe AbiXa-
HAEe W YCHJIMBAdA TPOU3BOACTBO TeIja
oprasuamMoM (TepMoreHes). _ LWuToBuaHan

IMogmenymounasa xesge3za oOaazaer \ 1 v/ xenesa
CMeNIaHHOH ceKpelnueil: 4acTs eé KJIeTOK ™ '
BBIJEJIAET pAL NUINeBaAPUTENbHEIX (hep-

JKeneauctole
KNeTkn

Puc. 31. Ynorpassykosoe obciegoBaHue n CTpoeHne WMTOBUAHOWM Xenesbl Nog MMKpo-
CKONOM
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§13. Xenesbl BHyTpeHHel CeKpeunmn u nx GyHKummn

MEHTOB Uepe3 MPOTOKH B IBEHAAIATANEPCTHYI0 KUMIKY (BHEIIIHANA CeKPeInuA), a CKO-
NJeHUA APYIUX KJIETOK BBIZEIHI0OT FOPMOH HWHCYJAUH HEINOCPeACTBEHHO B KPOBb
(BuyTpenuaa cekpenusna). HenmpepsiBHOE BRIAETIeHHE HHCYJIUHA B KPOBL HEOOXOAUMO
A TOro, 4TOOLI III0OK03a (OCHOBHOIN MCTOUYHUK OHEPrHH), HOJAVUeHHAd ¢ OUIIeH,
MoTIa ¢BOOOIHO MEePexX0ANUTh U3 IJIa3Mbl KPDOBU B TKAHH, a €€ U30BITOK OTKJIAIBIBAI-
CcHd B IIEUEHH B BUIAE IMIUKOTeHA.

Hagnoueunnku — HebOJMbIINE MAPHBIE JKEJIE3bl, PACHOJOYKEHHBIE HA BEePXHUX
moJaocax mouek. Hagmoueunnku MHOTIA HA3BLIBAIOT JKele3aMu crpecca. [Ipn manps-
JKEHHOH (PHU3UUECKON HMJAM YMCTBEeHHOI paboTe, ICUXHWUYECKUX MEepPeKUBAHUAX TOP-
MOHBI HAAMIOYEUHUKOB (OQUH U3 HUX — AJPEHAJINH) ITOBBIMAIOT apTepHUaIbHOe AaB-
JeHne KPOBHU, YUANIAIOT U YCHIMBAIOT COKPAIEHUA Cepiala, YCUINBAIOT AbIXaHue,
obecrieunBaIOT cTA0OUILHOE COAEepPKaHue II0K03bI B [LJIa3Me KPOBU, MOAAePIKUBAIOT
ONTUMAaJLHLIH YPOBEHL BOLHO-coJdeBoro obmena. Takum o6pazom, TOPMOHBI HALIIO-
YeUHHKOB, AEHCTBYSA BMECTEe C CHUMIATHUYECKHM OTAEJIOM BereTATUBHONH HEPBHOI
CHCTEeMbI, TAI0OT BO3ZMOJKHOCTL OPTaHU3MY BBIAEPIKATH BHICOKHE HATPY3KHU B YCIOBU-
Ax crpecca. [Ipu mopaskeHMH HAAMOUEUHNUKOB X U3HDb UEJTOBEKA HEBOZMOJMKHA.

Iloxomsie :kexeanl. IlooBRIe »Kene3bl JKEHIMUHLI — ANYHHAKN — BBLITEIAIOT
AUIEKIETKH, a4 TAKIKe — 20PMOHbL ICMPO2EHbL U NPO2ECMUNDL.

K mepBeIM oTHOcHUTCA TOPMOH a¢mpaduoJ, KOTOPBIH OTBeUaeT 3a CO3pPEeBaHHE
ANUNEKJIETOK B ANYHHKAX, a4 TAKIKEe y4JacTByeT B (DOPMHUPOBAHHUHU BTOPHYHEBIX [I0JO-
BBIX NMPU3HAKOB I10 JKEHCKOMY THNY (pPa3BATHE MOJOUYHLIX JKENE3, OmpeneraéHHbIH
THI TEJIOCJIOMKeHUA U AP.).

Ilpozeemepon, orHocAmNiicA K OPOTeCTHHAM, TOPMO3UT CO3PEeBAHHE HOBBIX
AUNEKJIETOK HAa Depuos 0epeMeHHOCTH.

ITomoBeIe JKene3sl MYIKYUHBL — CEMEHHUKH — BBIIENAIOT BO BHEIIHIOW CPeny
CIIePMATO30MUIbI, 4 BO BHYTPEHHIOI0 — TOPMOHBI AHAPOTEHBI, OCHOBHBIM M3 KOTO-
PBIX ABISETCHA MECmMocmepor. ITOT TOPMOH HeoOXOIUM I8 HOpMAaiabHoro (op-
MUPOBAHUA MOJOBOH CHCTEMBI IO MYKCKOMY THITY H PA3BUTHA MYYKCKHX BTOPHU-
HBIX IOJOBBIX HPU3HAKOB (0CO0EHHOCTH BOJIOCAHOTO HMOKPOBA H Pas3BUTHE MYyC-
KYJAATYypPBl TO0 MYJKCKOMY THIY, HH3KHH rojoc, cmnemudura obMeHa BemIecTs
W TOBEAEHUHA W T. M.), KPOME TOro, OH ODeclIedyMBaeT IMOCTOAHCTBO BhIPpAbOTKH
CIIEPMATO30HUI0B.

T'HIIOTAJIAMO-THIIO®H3APHAA CHCTEMA PETYJAIHAH ®YHKIAN OPTAHH3MA. B ro-
JOBHOM MO3Te HMeeTcA OTIZes, Has3blBaeMbIH rumorajgamycoM. Kpome HeHpoHOB
0BBIYHOrO THIIA, B HEM €CTh HEeHPOCEeKPeTOPHBIE KJIEeTKH, KOTOPbIe BhIpabarTsIiBaloT
ocolObie DeTKOBBIE BeI[eCTBa, CTUMYJIUPYION[HAEe UIW TOPMO3ANHUe BRIpaboTKy ropMo-
HOB runohusza — nelupozopmonsl. IpyruMu cJ10BaMH, 3TH HEPBHLBIE KJIETKH Ipeosd-
pPasyioT HepPBHLII HMOYJALC B HEHPOTrOPMOHAIbLHLIH.

T'unodus pacmonoxes OIPAMO IO THIOTAIAMYCOM U COAUHEH ¢ HUM BOPOHKON
U HOXKKOMW, 10 KOTOPBIM B TOCTyIIaeT Helipocekper. 'mmodua pearupyer Ha xuMmuue-
CKHe BelecTBa, MOCTYIUBIINAE U3 I’HIOTAIaAMYCA, U BhIAEISeT CBOU ropMousl. [Ipn
9TOM rUmoTajgamMyc u runopua padoraoT Kak eIUHBLIN MexXaHNu3M.

Bepymeii ropmMoHanbHOH cHeTeMOil opraHmaMa ABAfeTCS CHCTeMa THIIoTasza-
Myc—runopus—HagnoueuHuKku, Jdlenessl BHYTpeHHeH CeKpeny, BXOAAIINE B 9Ty
CHCTEeMYy, SABIAAITCH BAKHEHIIAMH peryiatopaMn (HU3WOJIOTHUECKUX TPOMECCOR,
JeKAIMUX B OCHOBE IeJOCTHBIX peakiiuii opranuama. 'mnoranamyc B 3TOil cucreme
BBLITTOJHAET POJIL BEICHIETO TOAKOPKOBOTO SHJOKPUHHOIO pPeryadaTopa: OH Bulaenader
(aKkTOpPLI CTUMYIANHUHY runodusa (Helipocekpenus).




Cravar[er 1100.tlda.ws

N LW E N @ P W G PO Rl LW N W G PR

/naea 3. HeviporymopaneHasa perynsyuns

3AMTOMHHTE

Xenesbi BHewHeH H BHYyTpeHHeH cekpeuyun ® [unogpns * Munoranamyc e
Moprkenygouras >xenesza ® Hagnouyeuyruku ® LjutoBHgHas >xenesa * lonossie
JKenesnl

[TPOBEPbBTE CEbBA

1. YUem xapaktepusyloTcs >kenesbl BHyTpeHHel cekpeuun? Kakue ropmoHbl oHH
BbipabatbiBaoT? B UEM UX OT/IMYME OT XKENE3 BHEWHEN U CMEWaHHOW CeKpe-

ummn?

2. KakoBo 3Ha4yeHWe TrOpPMOHOB B ryMOPasbHOW PerynsiuMv npoLeccoB >XW3Hepes-
TENbHOCTH?

3. MoXHO N1 yTBEPXAATb, YTO rOPMOHbI BbipabaTbiBAIOTCS WCKAKOYWTENIBHO XKene-
3amu BHyTpeHHen cekpeuun? OBocHyiTe oTBeT.

WU3secTHO, uTo agpeHanvH v HopagpeHanuH nosbiwakT pabotocnocobHocTs opra-
HW3Ma B COCTOSIHMW HanpsHKEHHOM (U3IUYECKOW M NcUxuyeckow Harpy3ku. OpHako
NpW 3TOM KONMYECTBO afpeHanuHa B OpraHM3Me MOXET pe3ko Bo3pacTu. K kakum
HeXenaTenbHbiM ABNEHUAM MOXEeT NpuBecTH M3bbiTok agpeHanuHa? Kak opraHus-
MY MOXHO NOMOYb M3DaBMTbCA OT M3NUWIKOB agpeHanuHa?

SIS,

Mos JIABOPATOPUSA

| 370 MHTEPECHO |

Mpu3Haku ropmoHoB. Beulecteo, oTHOCsUEEeCH K rOPpMOHaM, B HOPME AO/HKHO
obnapgatb cneayloUUMK NPU3HAKAMMU:
1) BbIAEGNATHCA M3 XKMUBbIX KNETOK, NPUYéM 0e3 HapyleHWUa MX LEeNOCTHOCTH;
2) He CNYy>XWTb MCTOYHWKOM 3IHEPTHM;
3) pencTBOBaTh Yepes KPOBb (BHYTPEHHIOK Cpefy) B O4YeHb MasibiX KOMMYECTBAX;
4) nocTtynaTb HenocpeAcTBEHHO B KPOBb (BHyTpeHHIOl cpeny) Ge3BbiBOAHbIX Mpo-
TOKOB;
5) pe#lcTBOBaTH Ha OpraHbi-MULLIEHW Yepe3 cneyudHUecKMe peuenTopbl, KOTOPbIMU
cny)kat ocobble BeUlecTBa, pacnosioXKeHHble MO0 Ha Hapy)KHbIX MeMbpaHax KieTok
opraHoB-mMueHen, nubo B Mx sppax.

BbINTOJIHHUTE 3A[AHUE

Ha ocHoBe matepuana naparpada U HHOPMaUWU M3 AONONHUTENbHbIX MCTOY-
HWUKOB COCTaBbTe€ MEHTANbHYIO KapTy, XapaKTepu3yloulylo yYHKUUK XKENE3 BHYTPEeH-
HeW CeKpeuuu U OTpaXkalowylo NPU3HakKM U OCOBEHHOCTU AEeNCTBMA FOPMOHOB. 69
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HAPYIIEHUA JEATEIBHOCTHU
§ 14. >a10KPHHHDBIX KETE3
W WX IIPEIYITPEK TEHUE

_I HAPYIIEHHA  PABOTBI  OHIOKPHHHOI
i CHCTEMBI. llpm memgocTtarke ropMoHAa

1. Kakyio po/ib MrpaioT enesbl BHYTPeH- pocra y mereil passuBaerca rumodmu-
Hel CeKpeuuu B ryMOpanbHOW perynsiuu 3apHafg KapJIHKOBOCTb, a IPH IepPens-
MPOLIECCOB YKH3HEAEATENbHOCTH? ObiTHEe — TrUNO(MHU3APHBIN THrAHTHIM

2. Hem otnunyaetcs HepBHas perynsuus oT (puc. 32). Ecnn e u30LITOK COMATOTPOII-
3HOOKPUHHOM? HOTO TOpMOHa HabmmomaeTcsa Y B3pPOCIOTO

70

YeJ0BeKa, KOTIa HOPMAJBHBIM POCT ViKe
ImpexpaTrnjacd, TO BOdHHKAeT saboneBanne aKpoMeraigrda, IIPpHE KOTOPOM pPpaspacTaiTcHd
HOC, I'y0Bl, IAJIBIOEI PYK B HOT.

3aborepannus, CBA3AHHLIC C HAPYIICHAIMH ZeATEILHOCTH HIUTOBHIAHON ese-
3bl, MOTYT BO3HHKATh HE TOJBKO IPH H3MEeHEHHAX B caMOH jKejlese, HO H IIPH
HeXBaTKe HoJa B opranuame, saboneBanmAx mepenuHei monu runodusa u gp. Ecnon
TropMoHAa LU,HTDBH,E[II[)I”I deaesbl He XBATAaeT B AeTCTBE, a4 3TO YaCcTO OIPOHUCXOOHUT ITPHA
HexXBaTKe HOZa B NUTLEBOH BoJe, TO y pedén-
Ka MOJKeT pasBHThca 3aboleBanue KpPeTH-
HH3M.

BonpHbIe 0OTIHUAIOTCA MaIeHBKUM POCTOM,
C.‘Tﬂﬁ(]_\_-"‘.\‘ll[(?l\-‘!, 3aTOPMOKEeHHOCTBIO. y B3poc-
JIOTO UeJIOBEKAa MNPH HeXBaTKe TOPMOHOB
OIMTOBHAHON KeJe3bl BO3HHKAeT MHKCceae-
Ma, IIpA KOTOpoH HabmomalTcsas OTEKH,
ocnabnernme paboTel M03ra, DOHUIKEHNE M-
MYyHHATETA, ciaabocThb. ,H,amr(}e zaboreraHme
XOpomo MNOZZAeTCA JeYeHHI0 TOPMOHAMH
OIUTOBHIHON JKeje3nl, BBOAMMLIMH B Oopra-
Hu3M. [aa Toro 94Tobnl YMEHLIIHUTL BEPOAT-
HOCTHh Pa3BATHA KPETHHH3MAa WUJIH MHUKCeIe-
MBI, ciaegyeT YBEIWYHUTE HOIWUYEeCTEO COJIeHn
noza B nuie. Ceifuac 0UYeHL Y4CTO Ipogaérced
ImoBapeHHAadA COJb (XJOpPHI HATPHA) ¢ godas-
KOH HOZHCTOrO HATPHA.

I[Ipn moBBIIEHHON AEATEILHOCTH MIATO-
BHIHON K EeIe3nl BO3HHUKaeT 0OazemoBa
00JIe3HL, IIPH KOTOPOIl Pe3Ko Bo3pacTaer
BO30OYAUMOCTL, YCKOpAeTcA 00MEH BEIIecTB,
VBEeJINUYHBAETCA YaCTOTa CEePAeUHBIX COKpa-
mieHnil, XapaKTepHBI Oy4Yeriasme W IoTeps
Beca. Ilpm 0GasemoBoil 6Gone3HHm OpPraHmaM
Puc. 32. AHTOHUC BaH [leiik. MopTpeT 6onpHOTrO pabdoraeTr ¢ GONLIION MHTEHCHBHO-

[_EHpL’IETTbI Mapmm C KapnuKom C3pom CThI0O H IPOHCXOIHT HM3HOC MHOT'HX €ro
Dxedpn XaHOCOHOM. CHCTEM B OPraHOB.
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ITpu HexBaTKe MHCYJINHA, BEIpabaThIiBaeMOro MOIKeNyIOYHOH Kele30ii, pasguBa-
eTcd caxapHblil guader. DTo 60J1€3Hb, IPU KOTOPOI IVIIOK03a He NPOHUKAeT B TKAHH,
a e ypoBeHb B IITa3Me KPOBH CHJILHO BO3pPacTaeT, YTO BIe4ET 3a coboil BhIBeJeHHE
IJIIOKO3bI U3 opranmaMa B Ooabmux obbémax moun. Ho ecim B kpoBu Habaiogaercs
M30BITOK IVIIOKO3bI, TO MO3Ty KaTacTpod)uueCKH He XBaTaeT NHTAHHUA, BeAb INIIOK03a
MPAKTHUYECKN eIUHCTBEHHBINH MCTOYHUK SHEPruy Aiad Hamlero moara. Eciau 6onsHOMY
nnabeToM He BBOAUTH MHCYJINH U3BHE, TO JIAIICHHE MO3Ta IVIIOKO3EI IPHBOJUT K IIOTe-
pe cogdHaHuA, cygoporaMm u 6sieTpoit emepru. Yo e mpous3oilgéT, ecan MomKeIyI0u-
Has Jxeaesa Oyzer BoIpabaThIBaTh CAHIIKOM MHOro uHcyauHa? Imiokosa 6yzer oueHn
OBICTPO PACXOAOBATHCA PA3IHMUYHBIMUA TKAHAMH, IPEKAE BCETO MBIIIIIAMH, H COAepPIKa-
HHe caxapa B KPOBH yIaAer 0 OacHO HU3KOro ypoBHA. B pesyibrare MO3ry onaTh He
XBATHUT «TOPIOUETO» U UeJIOBEK BIAJET B TAK HAa3LIBA€MbIM MHCYJIWHOBEII IIIOK U IOTe-
pder cozuanue. B arom cayuae HeoOXOZUMO 0UEHL OLICTPO BBECTHU B KPOBL INIIOKO3Y.

Apauconosa 60/1e3HL BOZHHKAET B pPedyabTarTe HapyIIeHnA paboThl HAAITOYEYHH -
koB. Ilpm aTom y yenoBeka HabaozaloTca HapyIIeHHe YIVIeBOAHOrO oOMeHa, IMOHU-
FHeHHe KPOBAHOIO aBjeHUHA, CHHIKeHHe Beca, TOINIHOTAa, a TaKMe yCHINBaeTCH IMUr-
MEeHTALHUA KOXH, KOTopada mpuodperaer xapaxkTepHblil 6ponaoBsiil uBer. Orcioga
BTOpOe Ha3BaHUe 9TOro Hegyra — OpoHsoBas 00Je3Hb.

3ATNOMHHUTE

Kapauxosocrs ® Murantuzm © KperuHnsm ¢ baszegosa 6one3zHp ® CaxapHbii
anaber

MPOBEPBLTE CEBA

1. Kakosbl ocobeHHoCTH paboTbl 3HAOKPWHHOW CUCTEMbI B PEryfisiuMu NPoOUEeccos
U3HENEATENbHOCTU B OT/IMuMe OT paboTbl HEPBHOW cucTeMbl?

2. Kakue HapyweHuss paboTbl 3HAOKPUHHOW CUCTEMbl BbI3bIBAIOT KapP/IMKOBOCTb
W TMraHTuam?

3. Yro sbi3biBaer caxapHbiv anaber? Kakosbl ocHOBHblE NyTH €ro nevyeHws?

Uro NpoM3oMAET C hyHKUMeH >Keneabl BHYTPEHHEN CeKpeuuu, ecnu B OpraHuam
AOnruTenbHoOe BpemMs BB{_)AHTb bonblure A0o3bl FOpMOHOB, aHanorM4HbIX ampaﬁamsa—
€eMbIiM B 3TOMW Xeneze?

PEFFRFRRRERRERREEL

Mos JIABOPATOPUSA

BbIMMOJIHHUTE 3AJ4AHHUE

Ha ocHoBe uWMelOWMXCA Yy Bac 3HAHWM U MCNONb3ys WH(OPMAUMIO M3 AONOMHU-
TeNbHbIX UCTOYHMKOB, CPaBHUTE OCHOBHbIE CMMMATOMbI caxapHoro avabera W MHCYIM-
Hosoro woka. CoctasbTe CpaBHHUTENbHYIO Tabauuy. 71
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B ocnose cornacosannoil paboTsl OprannaMa JeKaT IBa MeXaHn3Ma: HePBHLIA u
TYMOPAaJbHBIA, KOTOPBIE TECHO CBA3AHBI MEKAY CO00H B eIHHOE IIeJoe — Helpory-
MOPaIBHYIO Peryaaropayo cucremy. Umenno oma ofecmeunBaer mpucnocobienne
OpraHm3Ma K yCJIOBHAM OKPY’Kalomei cpegsl.

Heperaa perynsanuma ocyulecteisgerca 6aarogapsa HepBHOH cucTeMe, B KOTOPOH
pasInyanT HeHTPaNIbHyI0 H nepudepuueckyo dactu. OcHOBA MEeHTPAILHOH HEpPB-
o cucremsl (IIHC) — cnmanoi mosr u roaxosaoil moar. Ilepudepuueckas gacts
BKJIKOUYAET HePBEI, HEPBHEIE V35l (FAHIVINN), HEPBHEIE CIJIETeHUS W HePBHBIE OKOH-
YAHHAA.

Ilo aparoMo-(hpyHKOIHOHATLHOMY NPHHIIAIY HEPBHAS CHCTEMAa MOApasgensercs
HA COMATHYECKYIO, PETYIUPYIONIYIO IPON3BOJIbHLIC ABHKEHAA YeJI0BEKa, H Berera-
THBHYIO, PEeryJInpyiomyw pabory BHyTpeHHnX opranos. Hepsuasa cucrema obecre-
ypuBaeT OBICTPYIO PeaKIUI0 YeJI0OBeUYeCcKOTr0 OprannaMa Ha Jio0ble BO3AeHCTBUA, KaK
BHEIIHNE, TAK U BHYTPEeHHHeE,

Pa6ora HepBHOI cHCTeMB! Bcerga cTpouTces Ha ped)IeKTOPHOM IPHHIHIIE.

Hepsrasa cucrema ocymecTBiaseT CBOE BO3ZeHCTBHE IMPAKTHYECKH MIHOBEHHO,
TAK KAaK HEpPBHBIE CHUTHAJBl PACHPOCTPAHAIOTCA II0 OTPOCTKAM HEPBHBIX KJETOK
¢ OueHb DONBOION CKOPOCTLIO.

B rymopansHO# peryafgnuy IPOIECCOB JKH3HEAeATENILHOCTH NPUHHMAaeT yda-
CcTHe DJHIOKPHHHASA CHCTeMAa, OCHOBY KOTOPOH COCTABISAIOT YKeJe3bl, OCYIIeCTBISIO-
e BHYTPEHHIOK CEKPEHHI0 0COOBIX BEIIeCTBE — TOPMOHOB. DHIOKPHHHAS JKe
cHCTeMa pa3BHBAaeT CBOE peryJupylollee BOo3AeilicTBHe Ha OPraHU3M 3HAUYMUTEIBHO
MealeHHee, YeM HepBHAas CucTeMa, HO 3aTo Dojee MPOLOIIKATENIBHO.

Hapymenus B paGoTe HEepBHOH CHCTEMEI, PABHO KaK M HapymIeHnsa B pabore
JHIOKPHUHHOH CHCTEMBLI, MOTYT OLITL JHOO0 IeHeTHYECKHUMH, JHOO BLI3BAHHLIMH
MOBpPEKIAIOIIAM BO3AeHCTBHEM BHEIIHEH cpexbl. BasKHo MOMHHTE, YTO UEJIOBEKY,
BeAyIeMy 340POBEIH 00pas ¥KU3HH, IMOABJACTHO NPEIOTEPATUTE PasdpylIaiilee BO3-
geiicTBHe HAa OPTaHU3M AaJKOroJjid, HAKOTHHA W MHOIHX APYIHEX OTPABISAIONIAX
BeIlecTB, 0CODEHHO HAPKOTHUYECKOH MIPHUPOLLL.

s IIpoekTsl M HccieoBaHus N

1. MayueHne riIoTaTeasHOro pedexca IpoLOJrOBATOTO MO3Ta.

2. Nayuenue peaexcoB DojgoKeHHA Teaa (I03HBIX ped)IeKCcoB).

3. Uayuenue pedIeKTOPHBIX PeaKIUiH UeJ0BeKa Ha OPHMEPE MHUTATEIbHOTO ped-
Jexca.

4. Uayuenune pyHKIHUIE MO33KeUKa Ha ODpUMepe NalbIleHOCOBON npodbl.

5. Uayuenne (pyHKIIMH MO3KeuKa Ha IIPpUMepe YCTPaHeHUd JHUIIHAX ABHYKeHHI,
BO3HHKAIOMIHUX B CHIY HHEPIIHH.

6. McenegoBanue BIMAHUA MEKIOAYIIAPDHOH acHMMeETPHH TOJOBHOIO MO3ra Ha
TBOPYECKUH MOTEHIIHAT YesIOBeKa.




nLEEER
ONMNOPA N ABMWXEHME

BakHenwum cBoncteoM 06bEKTOB
>KMBOW MPUPOAbl, B TOM YUC/Ie U Yeno-
BeKka, ssnsetrca paewxenue. O ero
NPOABNEHWU Mbl CygMM MO TEM UM

MHbIM MEepeMelieHHUsM B NPOCTPaHCTBE.
OcyuiecTBneHune ABMXKEHUA Tena HEBO3-
MOXHO 6e3 onopbl, KoTopas 0cobeHHo
BaXKHa ANA opraHui3ma, obuTalouero B
Ha3eMHO-BO3AYLUHOW cpefe.

Bbl Y3HAETE

— 0 cocTaBe, CTPOEHMU U hyHKUUAX onop-
HO-OBUraTeNbHOW CUCTEMbl, €€ OTAE/bHbIX
OPraHoB W TKaHew;

— O perynsuMud [eaTeNbHOCTH onop-
HO-ABWraTenbHOW CUCTEMbI;

— O HapyleHMAX OMopHO-ABUraTeNbHOM
CUCTEMbBI U MX NPOdHUNaKTUKE.

Bbl HAYYUTECD

— 06bACHATD 3HayeHwue OonopHO-aBUra-

TENLHOro annaparta;
— WCCNnenoBaTh COCTAB U CBOMCTBA KOCTEH;
— BbISABNATb OT/IMYMUTENbHbLIE MPU3HAKK B
CTPOEHUM KOCTHOM M MbIlUEYHOW TKaHeW;
— KJlaccMUUMPOBaTb TUMbI KOCTEM M KX
coefilUHEeHUH;

— OnuCbliBaTk OTAENbl CKeneTa 4YenoBeKa,
MX 3HayeHue, 0COBEHHOCTH CTPOEHUSA M
OyHKLUMKU CKENETHbIX MbILULL;

— OfMUCbIBATE U NPUMEHATL MPUEMbI OKa-
3aHM8 NEpPBOM NOMOLLM NpH TPaeMax onop-
HO-ABUraTenbHOMW CUCTEMDI;

— BbIABNATD NPU3HAKKW MAOCKOCTOMMUA W
HapylleHua ocaHku, obcyxaatb nonyye-
Hble pe3ynbTathbl.
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OIIOPHO-ABUI'ATE/IbHAA
§ 15. CHUCTEMA. COCTAB, CTPOEHHE
N POCT KOCTEH

SHAYEHHE OIIOPHO-JBHTATEJIBHOIO AIl-

BCNOMHMTE
IMAPATA. OnmopHO-ZBUraTeILHAS CUCTEMA
1. Kakosbl ocoBeHHOCTH Ha3eMHO-BO3aylLl- (anmmapar) ueslOBeKa COCTOMT U3 ABYX
HOH cpenbl obutarua? CpaeHuTe eé cC YacTeH: DacCHBHOH (CKelleT) 1 AKTHBHOM
BOAHOW CPejow. (mprmner). OHA BBRINOJHAET CIeIYIONHe
2. Kakoe CTpoeHWe WMEeeT OMnopHO-ABUra- ocHOBHBbIe (yHKmum: 1) onopras —
TeNbHas CUCTEMA y MNeKonuralouux? noggep;kaHue BceX OPYIHX CHCTEM Hu
OpraHoOB, coOXpaHeHHe (OPMEI Tesaa;
2) deuzamenvitas — TNepeIBUIKEHHE B

IIpOCTPAaHCTBE TeJa U ero YacTei; 38) sauiumnaia — OrpaHUYNBAA BHYTPEHHHE IIOJIO-
CTH, IpeIoXpaHAeT OT BHEINHUX BO3AEHCTBUI pacHoJOKeHHBIE B Heil BHYTPeHHHe
oprausl. OCHOBHBIMH CTPYKTYPHBIMH €IMHMIAMH ONOPHO-ZBHIATEILHOH CHCTEeMBI
ABIAIOTCH KOCTH W MBITIIIIEI.

COCTAB H CTPOEHHE KOCTH. CTpYKTYpPHOII OCHOBOI KOCTH ABJAAETCA KOCTHAS
TKaHb. B eé cocTaB BXOZAT OpraHHMYecKHe BellecTBa, NPHUAAIONIAEe KOCTAM VIIPY-
TOCTh, 1 HEOPTaHUUYEeCKHe BeIIecTBa, INIaBHBIM 00pa3oM MHUHepaabHbIe coan (hocdo-
pPa, Karpmua, Marguda. MuHepandbOble COTH IPUAAIOT KOCTAM TBEPIOCTE.

Ilog MAKPOCKOONOM BHIHO, YTO KOCTH COCTOHT H3 OTPOMHOI0O uHcjaa TpPydouex,
Has3bplBaeMEBIX ocTeoHaMHu (puc. 33). OcrTeon mpegcraBiageT co00H HECKOJILKO CIOEB
TOHYAHIINX KOCTHBIX IIIACTHHOK, PACIONI0KEeHHBIX KOHIIEHTPHYECKHN BOKDPYT KaHa-
Ja, 0 KOTOPOMY TPOXOIAT KPOBEHOCHBIE COCYIbI, MATAIONIHE OCTEOH, U HEPBHBIE
BOJMOKHA. MeX Iy KOCTHEIMA IJIACTHHKAMHA PACIIONI0KEeHEI KOCTHEIe KJIeTKH — OCTe-
OLMTHI — C MHOTOUHCJIEHHBEIMH OTPOCTKaMn. Ecam KocTHBIe TPYOOUKH VIOMKEHEL B
KOCTH ILIOTHO, TO 00pasyeTcda TaK Ha3kIBaeMOe KOMIAKTHOE BeIIeCcTBO KOCTH, a eCJIA
PBIXJIO, TO ryOUaToe BeImecTBO KOCTH.

Pacemorpum B KauecTBe npuMepa crpoerune Tpyduaroil koctu (puc. 34). Cpegnion
YAcTh KOCTH HA3BIBAIOT AUA(H30M, 4 KOHIIEBEIE CYCTABHLIE TOJIOBKHW — JNMH(MH3AMM.

Bryrpnm agmadgmza HaxogmTcAa KaHAa,
HATOJIHEHHLIA JKEITBIM KOCTHBIM MO3TOM.
IlosTomy Takyio KocTh, Kak OexpenHad,
HaselBaoT TpyOuaToi. Huadmua obpazosan
KOMIIAKTHEIM BEOIeCTBOM M IIOKPEBIT CHAPY-
JKH ocobo0il 000JI0YKOH U3 COeAHHHUTEALHOIL
TKAHH — HaAKocTHHUIEeH. B mHeil mpoxogur
00JIBIIOE KOJUYECTBO KPOBEHOCHBIX COCY-
OB M PACIIOJIOMKEHO MHOJKeCTBO HEPBHBIX
oxoHUaHHil. Jnudusnl OeIpeHHOH KocCTH
o0pasoBaHbl TyOUATHEIM BEIIeCTBOM, IpOMe-
JKYTKH MEJKIV KOTOPBIM 3allOTHEeHBI Kpac-
HBIM KOCTHBIM Mo3roM. CHapy:xn anudussl
HOKPEITEI 0OYeHbL MPOYHBEIM H TIALKHAM

Puc. 33. Mukpockonuyeckoe CTpoeHue 4
KOCTU THATAHOBBIM XPHAIIOM TOJMIIMHONH OKOJIO
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maea 4. Onopa n ABMxeHue

0,5 MM. DTOT XPAIL CBOAUT K MUHUMYMY Tpe-
HHe MeXXIV KOCTAMH B cycTaBax.

PA3BHTHE H POCT KOCTEI. ¥V mereil kocTH
B 3HAUYUTENILHOH CTeIeHH COCTOAT U3 XpdAlle-
BOM TKaHH, A C BO3PACTOM IIOCTEIeHHO IIPO-
HCXOAUT HMX OKOcTeHeHHe. B mociaeqHionn
ouepenb MIPOUCXOIUT 3aMeHAa XPAIIA Ha KOCTh

lNonoska

KOCTH
B 00J1aCTH HIEeK AJTMHHBIX KOCTei, T. €. MeX-  [yGuaroe (anndu3)
ny auadguaom u snudusamu. B srux obra- BEWECTBO KpoBeHoCHbIe

= cocyabl
CTAX KJIETKHU AeJATCH, 3a CUET Yero M NpPOHc- " He};ﬁb,

XOAUT POCT KOCTEH B AIUHY.
OxoHUaTeIbLHOE OKOCTeHeHHE IIeeK OJIHNH-
HBIX KOCTeHd HNPOHUCXOAUT y IKEHIMUH K 16—

MonocTb KOCTH

XKéntein
KOCTHbIA MO3I

18 rogam, a y MY;KUYHH HEMHOTO IMO3gHee —  KomnakTHoe
K 20—22 rogam. pelipcTEn Teno kocTn
Tlocae aToro poer KocTell mpeKpamiaeTcs. (i)
Poer koeTH B TONNIMHY MOPOHCXOTHUT 34
y op HapkoctHuua

CUfT AeJeHHS KJIETOK HAZKOCTHUILI. Kpome
TOro, HAAKOCTHHUIIA ODecmeunBaeT cpacraume Puc. 34. CtpoeHwe TpybyaTom KocTu
IIepeIoMOB KOCTH.

Tunel KOCTEN. B ocHoBy KnaccudUKaguu KOCTEH MOJI0MKeHbl CAeAyIOmHe IpH-
guaku: popma (crpoenune) u pyHxruuu. PaznuuaoTr Tpybuarsie (IIUHHBIE U KOPOT-
Kue), rybuarsie (ATMHHBIE B KOPOTKHE), IJI0CKHE U cMelIanunie Koetu (puc. 35).

Tpy6uarsie KOCTH IOCTPOEHBI U3 I'yOUATOr0 I KOMIIAKTHOTO BellecTsa, o0pasyio-
mero TpyotKy ¢ KOCTHOMO3TOBOH m010CcThi0. OHN BRITDOIHAIOT BCe TP PYHKIINH CKe-
mera (omopa, 3amuTa U ABUyKeHne). M3 HUX HiauHHBIE TPyOUuaThie KOCTH (IJIeUo U
KOCTH IpeAIjeubs, 0eIpo W KOCTH TOJeHU) ABJAIOTCH CTOMKAMH W AJIUHHBIMHA
pLIUAraMy ABMIKEHUA; KOPOTKHE TPydUuaThle KOCTHA (KOCTH TMACTH, IMII0CHLI, (halamn-
TH) OPeACTABAAIOT KOPOTKHUE PLIUATH JABUIKEHUA.

I'ybuarsie KOCTH TOCTPOEHBI TPENMYIIECTBEHHO U3 TyOUATOr0 BEIIecTBa, TOKPhBI-
TOTO TOHKUM CJI0EM KOMIakTHOro. Paznuuaior gnuHubie ryfuarsie Koetu (pédpa u
TPYAHHA) B KOPOTKHE (KOCTHU 34IACThA, IPEAIIIIOCHDI).

CmelwaHHan

Tpy6uartas lyGuaras

lNnockasn

Puc. 35. Tunbl KoCcTen
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§15. OnopHo-geuratensHas cucrema. Cocras, CTPOEHMEe U POCT KocTeu

[Inockue KOCTH TTOCTPOEHBI U3 [IBYX IMJIACTHHOK KOMIAKTHOTO KOCTHOTO BeIe-
CTBA, MEXAY KOTOPBIMH PACIIOJIOMKEHO IyduaToe BellecTBO KocTH. Paznuuaior mio-
CKHe KOCTH uepena (100HAd U TeMeHHBIE), KOTODbIE BLEIIIOJIHAIOT IPEHMYIIeCTBeHHO
BaIUTHYIO (DYHKINIO, U ILJIOCKHE KOCTH HOACOB KOHEUHOCTEeH (J0IIaTrra, Ta3oBLIe
KOCTH), KOTOPBIE BREIMOJIHAIOT (DYHKIIAXA ONOPLI ¥ 3aIUTHI.

CMemanHple KOCTH HUMEIOT CHOXKHYIO (opmy. OHU COCTOAT M3 HECKOJIbKUX
yacTeil, AMEIOIINUX PA3JIUUHOE CTPOEHUE U IPOUCX0XKIeHHe (KOCTH OCHOBAHUSA Uepe-
ma, IO3BOHKH).

CBOHCTBA KOCTEH. BaxueHmuMu cBoficTBAMU KOCTeH Uel0oBeKa ABIAITCH: TBEP-
IOCTb, IIPOYHOCTL U AIACTHYHOCTD, KOTOPBIE 00VCIOBIECHEI 0COOCHHOCTAMH UX COCTA-
Ba u crpoenus. TBépaocTs KocTel npubdbamkaeresa k cranu! He cayuaitno namu npej-
KM MCIOJL30BATH KOCTHBIN Marepuay, MOJYUeHHBIH OT JXUBOTHBIX, OJIA U3TOTOBJIE-
HHAA OPOCTEHINNX OpPYAHUH TpyAa, HAKOHEUHMKOB cTpea H rapnyHoB. lIpounocts
IIO3BOJIAET KOCTAM BBIAEP;KHUBATL OPPOMHLIE HAarpys3kn. Hampumep, yeTraHoBIeHO, UTO
OenpeHHas KOCTh croco0HA BeIAepskaTh HArpyvaky B 1,5 1. He Menbnree smauenue
HMeeT 1 3JIACTHYHOCTh KUCTEﬁ[. HMEHHU aTO CBOﬁCTBU IIO3BOJHAEeT 3alliTHUThL opraﬂusm
OT TOBPEXKIeHHI, BLIZBAHHBLIX INOBBIMIEHHONH HATPY3KOI HA ONOPHO-ABUTATEILHYIO
cucremy. Ocoboe 3HaUeHWe B IPUAAHAHA KOCTAM 2JACTHUHOCTH UMeeT HAAKOCTHHIIA.

3AlTOMHHTE

OcreoH ® [uachuz ® nugpuz * HagkocrHuya ® Kocru: tpybuarsie, rybuarsie,
nnocKHe, cMellaHHbie

[TPOBEPBTE CEBA

1. Kakoe 3HayeHue MMeeT OnNOpHO-ABWratenbHas cCUCTeMa yenoseka?

2. Yem oTnMuyaeTcs KOCTHas TKaHb OT APYriX BUAOB COEAMHMWTENbHbIX TKaHen?

3. [okaxuTe 4TO MPOYHOCTb KOCTM 3aBUCHUT OT €€ CTPOEHMS.

4. ConocraBbTe CTPOEHWE PasjiMyHbIX YUacTKOB TPYOUATOM KOCTU C MX (DYHKLUAMMU.
5. Bnarogaps KakuMm CTpPyKTypam NPOMCXOAMT POCT KOCTU B AJIMHY U TOALUMHY?

[ns BbinONHEHWA CBOMX OyHKUMM TpyOuaTtble KOCTM CKeneta 4YesioBeka LOJIKHbI
coueratb B cebe 3HAUMUTENbHYIO MPOYHOCTb U OTHOCHTENbHYK NErkocts. B npotus-
HOM C/yyae OpraHu3aMm YenoBeKa He CMOXXEeT HOPMasfibHO CYLeCcTBOBaTb B YC/NOBUAX
Ha3eMHO-BO3AYLWHOW OKpy)Katloulen cpenbl.

Paspaboraite v nposeauTe McciefoBaHWe, KOTOpoe no3sonut ybeautensHo
A0Ka3arb, YTO NPOYHOCTb TPYOKM M3 Kakoro-nubo matepuana (Hanpumep, Bymarw)
He TO/IbKO He YCTYNaer, HO MOXET MPEBOCXOAWUTb MPOYHOCTb CTEPXKHA M3 TOMO Ke
martepuana, HO TOM XX Macchbl.

ChopmynupyiTte uenb WM runotesdy uccneposanusi. Cocrasbre nnaH nposeneHus
uccnefoBaHua U nepedyeHb Heobxogumoro obopynosaHus.

OpraHu3yiTe NpoBefeHUe IKCNEePUMEHTa, a 3aTéM Ha OCHOBaHMMU MOMyYEeHHbIX
OaHHbIX CAenanTe BbiBOA.
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Mos JIABOPATOPUS

BbIMMTOJIHHUTE 3A[AHNA

He y Bcex niopen KOCTH WMMEIOT POBHYIO W FIaAKYylO MNOBepXHOCTb. Y cnop-
TCMEHOB, a TaKXXe Tex, KTO NOCTOAHHO BbINONHAET TAXKENY u3uyecKyo pabory
B CU/ly CBOEW npodieccur, KOCTM UMEIOT 3HauuTesibHble WM3MeHeHWus (yTosuieHus,
uckpusneHus, Byrpsl U ap.). Kak 310 MOXHO 0OBACHUTL?

B 3umHui nepuop, korga Ha ynuue rononéd, Cny4aetcs MHOro TPaeMm, B TOM
4yucne nepesnomos, OCODEHHO y MOXuAbix nogeHr. [oyeMmy 310 NPoUCXoaHT?

HUccnegoBaHue CBOWCTB KOCTH

Ecnn npokanvsaHueMm ypanutb M3 KOCTM OpraHU4Yeckue seulectsa (Konnared), To
OHa OCTaHeTcs O4YeHb TBEPHAOW, HO XPYNKOW W Aake npu cnabom ymape pasnetyrcs
Ha ockonku. Ecnu e BbIMOYMTb KOCTb B KWCIOTE W PAcTBOPHMTb COAEprKalinecs
B HEHM MUHEpanbHble CONM, TO KOCTb NOTEPsieT CBOIO TBEPAOCTb M CAENAeTCA TaKoM
rubkow, uto eé MOXKHO OyneT 3aBs3atb B y3en. B KOCTAX gertedl MHOro opraHWYyecKux
BELUECTB, U KOCTH geTed Bonee ynpyru, 4em KOCTWM B3POC/IOro yenoeeka. Haubonee
npoyHbl KocTk y ntoger B Bo3pacte 20—40 net. Y noxunbix nogend u3-3a Hapylie-
HWK MUHEpanbHOro OOMEHa KOCTM CTAHOBATCA XPYNKHUMMU.

HU3yuyeHne MMKPOCKONHUHYECKOTO CTPOEHWUSA KOCTH
Lens paborbi: U3yuyuTb MUKPOCKOMUYECKOE CTPOEHWE KOCTH.
Marepuanbl U o6opyaoBaHHWe: MUKPOCKOM, NMpenaparbl KOCTHOW TKaHMW.
Xopa paborbl
1. PaccmotpuTe npenapar npu Manom ysenuyeHuu mukpockona. CpasHuTe yBUAEH-
HOe c pucyHkom 33.
2. ObpaTuTe BHUMaHWE Ha YNOpPSAOYEHHOE PaCMONIOXKEeHUE KOCTHbIX MAACTHHOK.
3. 3apucyiTe yBUAEHHOE W caenalTe COOTBETCTBYylOLlMe 0Do3HaueHus.
4. Cgenaite BblBOL O MWUKPOCKOMUYECKOM CTPOEHWMU KOCTH.
5. Odopmute pabory B paboueir Tetpaam.

U3yueHue cTpoeHus Kocten (Ha mynsxax)
Lenb paboTbi: U3yunTb OCOOEHHOCTU CTPOEHUS KOCTEM PasHbiX TUMOB.
Marepuanbl U o6opyaoBaHUE: My/isKH KOCTEM.
Xop paborbi
1. Paccmotpute pucyHok 35 B yuyeBHuke.
2. PaccMOTpUTE NPeasioXKeHHbIe BaM MYASXKK KOCTEW.
3. Onpepgenute KOCTb, 3aTeM OTHECHTe KOCTM K rpynnam (rybuatbie, TpyBuartbie,
NAOCKKe, CMellaHHble).
4. 3apucyiTte BegpeHHYl0 KOCTb, OTMeTbTE 3NUdIM3bl W Teno.
5. Cpenaitte BbiBOA NO npofenaHHoW paborTe.
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§ 1 CKEJIET YEJIOBEKA, CTPOEHHE
* ETO OTAEJIOB U ®YHKIINU

CKEJIET 4YEJOBEKA. CrexeT duenoBera
COCTOMT M3 KOCTEﬁ H COeIHNHAIIMHNX HUX

1. Yem oTnuuaetcs nepepsuKeHHe yenoee- CBAS0K M XpsaAlled. B #ém pasauuaior
Ka OT MNepeaBw>keHUs APYrUX MJIeKonw- HEeCKOJBLKO OTIEJ0B: CKeadeT MOJIOBLI, CKe-
Taowmx? JeT TYJIOBHINA H CKEJIeT KOHEeTHOCTeH

2. Kakosbl 0cobeHHOCTH CTPOEHMA onop- (puc. 36). ITo Becy creneT cpegHero 4eao-
HO-ABUraTe/sIbHOW CHCTeMbI yenoeeka? BeKa cocraBiageTr nmpubmuaunrensuo 15 %

oT Maccel Tena. Beero B ckesieTe ueioBe-

ka mHacumTeiBaloT oxodo 200 kocreii,

HO HX TOUHOE YHCJIO0 YKA3ATh Helb3A, TAK KAK V PasHbIX JI0LeH (B HeKOTOPBIX OTIE-
Jax) OHO MOJKET Pa3InudYaThCH.

COEAMHEHHA KOCTEIL. CoeguHenna HY;XHBI THO0 OO TOTO, YTOOBI OJHW KOCTH

MOIVIA ABUTATHCH OTHOCUTEALHO APYTUX, JU60 AJ151 TOTO, 4TOOBI COEIUHUTEL HECKOIIb-

Cxkenert ronossi (4epen)

Nuuesoin Moaroson ¢ “ KOHEYHOCTH
otaen otaen / \ (nneyeBon Nosc)
yepena 4epena :

T MNosc sBepxHen
Ckenet Tynosuuya \

,ﬁ Knioyuua
Ly Nonatka
Mo3BOHOMHWK Mneyesoii A,ET, ¢
cycTas g G e =y BoGoaHas
- e T BEpPXHARA
MpyavHa (N SN | \ KOHEYHOCTh
}’- e >3
: MNneyesan
o . KOCTb
Jloktesan
JlokTteson ' Koete
cycrtaB . - Nyuesasn
i\ ] W KOCTb
1 e PEY g
{1l i e ) KocT
A 4 T 4 3anAcTbA
Pz ASE aAlb -'-'~"
ul, & 1T ' e KocTtun
iy / ! \ NACTA
g . 1% ol L 0
. . - \ | - anaHrm
; ' nanbLes
2}:1‘?:':"“”””“ MNosc HMxHel i "
KOHe4YHOCTH |
Taso6eapeHHbii (Tazossii nosic) A\ /! CsobopgHasn
i LAl s xons':moc’;:
KoneHHbIi . . i
H |
o XLt BeapeHHas
- ( KOCTb
HaakonexHuk Koctu | ’f Bonbwebepuosas
(xonexHas yalueuka) NpeanioCHbI \| | KOCTb
Kt B B
loneHoCToNHbLINR 2 %
cycTaB ®anaHry A g
nanbues in b

Puc. 36. CkeneTt 4enoBeka
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KO KOcTe#l B OZHO mMpouHOe oOpaso- lonoska
6epeHHon KOCTH

paune. Ilosromy-TO CcoegMHeHH:A

KocTell u OBIBAIOT pPAa3TMUHBIMH!

nodeudcHbvLmu (NPepPbLEHbLMU), NOJY-

[onoska

noOBUNCHBIMU H  HENnoOBUNCHbLMU Eyﬁzgﬂ”a“ 6onblle-

Y 6epLoBo

(nenpepulénbLmLL). ity

IlogBusxHBIMU COENUHEHUAMI  Cycrasmas c cgrtl:TaB:gla
ApagioTcd cycraBbl. OHM O6bIBaioT  MONOCTH '

pasauyHod (hOPMEL.

Yamie BCero cycTraB COCTOUT H3 Xpsitum

. CycragHble B Gopae

CVCTAaBHBIX HDBEPXHOCTEH KOoCTeH, noee l'IOn)"MBCSlLLEB

5 pRincTh (MeHuck)

TMOKPBITBIX THATUHOBBIM XPHAIIOM,
IPHYEM OTH HOBEPXHOCTH IO (hopMe  Pyc, 37. CTpoeHue KONEeHHOro CycTaBa
CTPOTO COOTBETCTBYIOT APYT APVIY.

MecTo KOHTAKTA KOCTeH MNPUKPBITO MOTPOUHONH 000104Y4KOW U3 coeIUHUTETbHON
TKAHU — CYCTABHOU cyMKO#, oOpagyiomnieli repMEeTHYHYIO CYCTABHYIO IIOJOCTD.
B cycraBHO# mosocTH HaxoguTed ocofas JKUIKOCTH, HeOOX0OAUMAadA ANA YMEHbIIe-
HUA TPpeHud B cycrase (puc. 37).

B ocHoBY KraccmUKAIIHH CYCTABOB MOJIOMKEHbBl CAeAVIOIIHE OPUHIIHAIILI: CTPOe-
HHUe CYCTABHEIX HMOBePXHOCTeH (OpocThie, CA0MKHBIE U AD.), uX dopma u QyHKIHAA.

CTEHEHB NoOOBHACHOCTH EOCTE‘ﬁ B TOM HJH HHOM CyCcTapBe 3aBHCHT OT UCOGEHHD‘
cTeil ero CTPOeHHUsA, U MPEXKAe BCero oT (popMbI cyCTABHLIX IMoBepxHocTeli. Ilo dop-
Me pasanuuaioT CYCTABBI IIAPOBHUIHLIE (chepHUuecKHe), HATUICOUAHLIC, BIOKOBULI-
HbIE, MBIOIEIKOBbIC, MAJIHUHAPHAIECKHE, CEAIOBHIHLIC U IIOCKHE.

HenonBu:xuble coefUHEHUA XapaKTePHbI, HAIPUMED, A4 COeIHUHEHHUA KOCTeH
MO3roBoil yactu uepemna. [Ipu srom HebodbIIne BLICTYIIBI OAHOH KOCTH 3aXOOAT B
BhIeMKH Apyroi xkoctu. [lonmyuaiomuiics opu 9TOM IIOB OUEHL MPOUEH, IMpoUHee
OKPYIKAIONIUX ero KocTei.

Ilpomes:xyTounoii hopMoii cOUTeHEeHN A KOCTeH ABAAETCA TOAVIOABUIKHOE COeIH-
nenne. B arom cayuae KocTH coeZWMHEHEBI MeXAY coDOIl uepes ympyrue XpdAIlieBble
TMPOKJIATKHA.

K DoaymoaBMIXHBIM COEIUHEHUAM OTHOCAT COCIUHEHHUS MEXIY MHOTHMHT
MMO3BOHKAMH, COCAUHEHHSA pédep ¢ TPYANHON U MPYAHLIMHU TO3BOHKAMM.

CKEJIET r0JIOBbl. CxeseT ro/10BbI Has3bIBaloT yepenoMm (puc. 38). Yepen ompene-
adeT (GopMy TOJ0BBI, ODPEIOXPAHAET OT MOBPEXKISHMH TOJOBHOH MO3T, OPTaHEBI
gpenus, cayxa u obousuusa. Beero uepen Braiouaer B ceba 23—25 kocreit. Hepen
MOAPAa3AeadIOT HA MO3TOBOH W JAHUIEeBOH oTmensl. Moaroesoil orgesn uepemna obpaso-
BAH HEMOABHUYKHO COCAMHEHHBLIMHA KOCTAMH: JIOOHOMH, IBYMA TeMeHHBIMH, OIBYMSA
BHCOYHBIMH, 3ATBLJIOYHON, KIMHOBHIHON U peméruatoii. DTH KocTu obpasyior
IMOJ0CTh 1~'-IEE];II€'II]-':1, B KDTDpDﬁ paCHDJIO}I{EH I‘DJIDBHDIE[ MO3T.

Kocru mo3roBoro orgena NPOHU3AHBI MHOTOUUCIEHHBIMHA OTBEPCTHAMHN, Yepes
KOTOpBLIE TPOXOAAT KPOBEHOCHBIE COCYALI U HePBLI. CaMoe KpymHOe OTBEpCTHe pac-
MOJIOJKEHO B 3aTLLIOUHON KocTH., Yepes Hero cnuHHONA MO3T coodliaercsa ¢ rojoB-
HbIM. Boabsine DoJ0CTH UMEIOTCA B BUCOUHBIX KOCTAX, B HUX PACIIOJOMKEHBI Opra-
HbI CIIYyXa 1 PABHOBECHH.

Jlumesoii ormen ueperna o6pasoBad MHOTOUHMCIEHHLIMHA MAPHBIMU W HETAPHBI-
MU KoctaMmu. Bee oHU coeimHEHEI MEIKAY COD0OH HETTOABUIKHO, HCKIIOUeHHUEe COCTAB- 79
AfAeT HHKHAA deniocTh. OHA MOMKeT JBUTATHLCA U BBEPX-BHHUA, U BIPABO-BJIEBO.




CkavaH c material100.tilda.ws

b AR P A PR R R EWE LT S e

§16. Ckener yenoseka, CTpOEHMUE ero OTAENoB U QYyHKUMM

HocoBasi KocTb JloBHas KocTb

TemeHHasn
KOCTb

3arsinovuHan
KOCTb

Buco4Has kocTh
CkynoBasi KOCTb
BepxHeventocTHaA KOCTb
HuxHeyentocTHas KoCTb

Puc. 38. CtpoeHune ckeneta ronosbl

CKEJIET TVIOBHIIA. OCHOBOH CKeJieTa TYJOBHIA ABJISeTCS IO3BOHOUYHEIM ¢TI0,
uan nossonouHuk. O cocrouT ns 33— 34 mo3BouxoB. ITo3BOHOK cocTOHUT U3 TeJa u
oTpocTKOB (puc. 39).

Jyra mo3BOHKOB 3aMBIKAIOT ITO3BOHOUYHEIE OTBEPCTHA, KOTOpPEIE, paclojaradch
IPYr Hamg APYrom, o0pasyioT MOJOCTL — MNO03680HOUNbLLI Kanaa. B HEM mpoxomzuT
COMHHOH MO3r.

Tera TO3BOHKOB NOAYIOABHIKHO COCAMHEHLI MEKIY coDOH uepe3 XpsAIleBLIe
MEKIIO3BOHOYHBIE JUCKH H VAEPIKHUBAIOTCA IIPHA TOMOIIA MHOTOYHCIEHHLIX CBA30K.
Brarogaps rakomy coegmHeHNIO 60IBIIAA YACTH MO3BOHOUYHHAKA ABIAETCA YIOPYToi
u rubroii. Tak Kak XpAmeBsle IHCKH MOTYT CKHEMATLCA, TO K Beuepy POCT YeI0BeKa
yMeHbIDaeTca Ha 1—2 cM, a opu O0oabmux (PH3HUYECKHX Harpyskax gaske 6omnmre.
OzHako 3a HOYL ITO3BOHOYHHK UYeJOBEKA BOCCTAHABIMBAETCA O IPEIKHEH IIHHEI.

B mo3BoHOUYHHKE BBEIZEIAIOT CACIVIOINIAE OTIEJBI: IIeHHBIH, TPYIHON, DOACHUY-
HEBEIH, KPECTI[OBBEIH M KOOUHKOBLINA. HeM HHMIKe pacHoIOeH IIO3BOHOK B IIO3BOHOU-
HHKe, TeM 0oabIle HA Hero Harpy3ka M TeM MacCHBHEe ero Tejo.

Y uemoBexa, KAK U Y MJCKONHTAIOIINX JKHBOTHLIX, CeMb HO3BOHKOB 00pasyior
IIeHHbIH oTaeln, BepxXuuil melHuli MO3BOHOK — amJaaim — He UMeeT Teaa, a ero
IVTH CPOCINCH C KOCTAMH OCHOBAHHA Uepema.

I'pyaHoii oTAen MO3BOHOYHHKA COCTOMT M3 12 IpyAHBIX NO3BOHKOB, KOTOPBIE
ITOJIYIOABHAYKHO coefuHEeHE! ¢ 12 mapamn pébep. Cems BepXHUX pébep Takike IOIy-
MOABUIKHO COeAUHEHEI ¢ TPYLHON KocThIo, nan rpygunoit. VIII, IX u X pébpa uepes
XpAMOIH CoOeAHHEHE! ¢ BpimenexkamuMmu pedpamn. llepegnne xounsr X1 n X1I pébep
cBoOOAHO 3aKaHYMBAIOTCA B MbImnax. ['pyamHa cocToNT M3 PYKOATKH, K KOTOPOH
IPHCOeAVNHAIOTCH KIIOUUIEL, Teaa, K Koropomy npucoegmnagiorea [—VII maper
TPYAHLIX pébep, ¥ MEUeBHIHOTO oTpocTKAa. ['pyaHbie MO3BOHKH, PEOpa W rpyamHa
00pasyoT IpyaHyI0 KJIEeTKY, B IIOJOCTH KOTOPOI PacCHOJIOMKEeHEBI cepalle, JIErKue,
Tpaxed W OHIIeBoX. brarozapa ABMIKeHHMAM TIPYIHOH KJIETKH OCYINECTBIAETCA
BHEIIHee IBEIXAaHHe.
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IosscHUUYHBIH OTAea IMO3BOHOUYHHKA E;’::I?HU”"*’"}
00pa30BaH MATHI0 MACCHBHBIMH IMOACHHY-  [103BOHONHOE (

MNMonepeyHsie

HBIMH IO03BOHKaMHU (puc. 41). oTBepcTue OTPOCTKM (2)

Bce nATE KpeCTIOBHIX IIO3BOHKOB Teno
cpacTalnTcAa B eAUHBIH KpecTel, IIPOUYHO Ayra
COeQUHEHHBIN ¢ TA30BbIMHU KocTaMu. Takas
MONIHAA KOHCTPYKIHUA 00pazoBajiach AN
TOT0, UTOOBLI 00ECHEeUUTH OMOPY Teay HIpH
mepexone K IPAMOXOKICHHUIO, H XaPAKTED-  Mexno380HOYHbIA '

Ha TOJIBKO and deiaoBeka. OkoHuaTenbHoe ~ AWCK CycTaBHble BnafuHbl 4151 COYNIEHEHUS
cpacTaHne KPeCTIOBBIX MO3BOHKOB ITPOUC- C pE6pamm (y rpyAHbIX NO3BOHKOB)
XoauT 00bYHO K 18—20 rogam. Bepxymka pyc, 39. CrpoeHue no3BoHKa

KpecTHa COeIUHACTCH C KOTUUKOM.

KonmuukoBblif 0TAea MO3BOHOUYHHKA V UejoBeKa oOpasoBad 4—5 MaleHbKUMH
CPOCHIMMHCHA HO3BOHKaMHu (cM. puc. 41).

(I)UIJMHIJOBHHKE HSPHGOB MNO3BOHOYHHKA Y YejJloBeHa HpDHCXUﬂHT OOoCTeIIeHHO
B TeUeHHEe NepBOTo roga :xkuauu (puc. 40).

CKEJET KOHEYHOCTEH U UX IIOSICOB. CKeleT MaedeBoro nosaca Hy:KeH A8 coeaH-
HEHHUA CKEJeTA PYKH C OCTAIBHBIM CKeaeToM. B ero cocrae BXOZAT ABe JIOOATKH U
IBEe KIOYAIEI. JJomaTkn — MI0CKWe TPeyroabHbIe KOCTH, PACIOJIOKeHHbIe Ha 3a-
Hell cTOpOHe TPYAHON KJIeTKH U COeJUHEHHLIE ¢ Heil TOJbBKO HOCPEACTBOM MBILIIL.
Kmiounnsr — S-o6pasuble KOCTH, COeIUHEHHLIE ¢ TPYAUHON u momaTtkoii. Ckemer
¢BOOOAHON BepxXHeH KOHeuHoCTH 00pPas0BAH MJIEUYEBOH KOCTHIO, KOCTAMH MpeanIe-
YbA (IOKTEBOH M Jy4ueBOil) U KocrAMH KucTH. CKeleT KucTH 00pasoBaH BOCEMBIO
KOCTAMH 3anAcThA (V BEPOCJIOTO UYeJ0BeKA ABE KOCTH CPACTAIOTCH W OCTAETCA CeMb),
PACIIOJIOKEeHHBIMHI B [OBA pPANA, NATHI0O KOCTAMHA OACTH #U (PANAHTAMU MAJILIEB
(B BospuIOM maabie ABe (PANAHTH, 4 B OCTAILHBIX IO TPH).

Cxeaer TA30BOTO mMOfACA CAVIKUT AJA COCAHHEHUA CKeJIeTa HOTH C HO3BOHOUYHH-
rkoMm. TasoBsill mosAc obpasyerca 3a CUET cpacTaHUA OBYX MOAB3HOINHBIX, ABYX cega-
JANIHBIX W ABYX JOOKOBBIX KOCTEN.

B mecTe coefuHeHUS 3THX KOCTeH HAXOAUTCH BePTJAYIKHAA BIAJHUHA, B KOTOPYIO
BXOOHUT roJIOBKa OeapeHHoii xoctH. TazoBble KOCTH COEAMHANOTCA C KPECTIIOM B
OUYeHb MPOYHYIO KOHCTPYKIHIO — Ta3. O npeacraBisger cofoll KoCTHOE KOJBILO,

OcTuCTLIR
oTpocTok (1)

. CycTaBHble
| OTPOCTKM (4)

AepxuT ronoeky

1 mecsy 3 mecsua 5 mecaues 12 mecsaues

Puc. 40. ®opmupoBaHne mM3rmbos No3BOHOYHMKA
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§16. Ckener 4yenoseka, CTpOEHME ero OTAENoB U QYyHKUMM

LLeiHble
MNO3BOHK

MpynHble
NO3BOHKW

MNoscHUYHBIE
NO3BOHKWN

Cpociumecs
KpecTuoBble
NO3BOHKK

KonyukoBsble
MO3BOHKKW

Puc. 41. CrpoeHne MoO3BOHOYHWKa WU €ro
M3rndb!

BHYTPH KOTOPOTO HAXOAUTCH TMMOIOCTh.
Ha Ta3 onupaercsa mo3BOHOUHBIU cTOJ0,
a oOpasyoniue ero mJ0CKHEe KOCTU IIOI-
OEePKHBAIOT W SaAl[UIIAI0OT BHYTPEHHHE
Opradbl, pPACIIOJOYKEeHHbIe B OpPIOIIHOI
MOJIOCTH.

Creser cBoOOOHOM HHKHEH KOHEU-
HocTH oOOpaszoBan OegpeHHOIl KOCTHIO,
KocTAMH roneHn (foabmiag M MaJjas
OepuoBasa) u kocraAMu crombl. (Croma
COCTOUT M3 CeMH KOCTed MpegnaiiocHbL
(camaa KpymHasd U3 KOTOPBIX — MIATOU-
Had), OATH KocTell maocHBI uU (amanr
najaniies (B 00JLIIOM IAJLIIE ABE H IO
TPH B OCTAJIbHBIX),

:KHH BaM yiKe MHM3BeCTHO, B CBH3H
C TIepexoaoM JIIofeil K IMPAMOXO0iKIeHUIO
B TO3BOHOUHHUKEe 00pa30BATOCH UeTLIpe
umaruba (cm. puc. 41), ABa M3 KOTOPBIX
HAIPABJEHBI BBINIYKJIOCTHIO BIEPED: IITei-
HBIM U HOACHUUHLIN JOPAO3bI, 4 APyrue
OBA HANPABJIEHLI BBIOYKJIOCTHI0O HA34M:
TPYAHON U KPECTIOBO-KOMTUNKOBLIN KU(o-
8pl. Baarozapa otuMm uarubam obecmeun-

BaeTCHd HAAEIKHAA AMOPTH3AINA IOJOBHOTO Mo3ra npu xoanbe, 6ere, mpbIKKax.
ITHUM e I[eJIAM CAVKUAT U CBOAUYATAA CTOIIA YeJIOBeKA, UTO ABJIAeTCA ellé OJHIM

mpuc nocobleHHeM K NIPAMOXOMKICHHIO.

3ATOMHUTE

® CyCTEB - '-Iepen * Kocru Yepena: JTD6HEH, TEMeHHbIe, BHUCOHHbIE, 3aTbl/1I0OH-
Hasa, KIHHOBHAHAaA H pewé"ruaraﬂ e Ckener Ty/10BHLUja * lMo3BoHOYHHK H ero
orgesibi * I PYAHasAs Knetka ® Ckener KOHeYHOCTEH H HX MOACOB

[TPOBEPBTE CEBA

1. Kakoe cTpoeHue WMMEIOT NO3BOHKW Yenoseka?
2. Kakve ocobeHHOCTH cocTaBa M CTPOEHMA NO3BOHOYHWKa obecneuusaloT ynpy-

roctb ¥ rmbkocTb Tena uyenosexa?

3. Yto Takoe rpygHas KneTka U KakoBbl €€ pyHKUWM?
4. Kakoe 3HaueHWe ANs yenoBeKa MMeeT MACCHMBHOCTb KPecTua M KOCTEW Ta3oBOro

nosca?
5. Kakoe cocrtas ckeneta yenoseka?

6. KakoBo maBHoe 3HauyeHWe KocTen yepena?
7. B uém 3aksniouaetcs MaBHOE OT/IUUME HUXKHEHW UeNoCTH OT OCTalibHbiX KOCTEeM

nHuUeBOro otTaena CKeneta ronosbi?

8. OxapaKkTepu3yiTe M3BECTHbIE BaM TWNbl COEAUHEHUS MexAay KocTamu. [puseaute

COOTBETCTBYlOLIWE NMPHUMEPDI.
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1. Mouemy y uenoseka Mo3roBoi oTaen uyepena npeobnagaer Hag NMUEBbIM OTHenom?

2. [oyeMy Yy MIEKOMUTAIOWMUX >KUBOTHbIX, B OT/IMUME OT ue/sOBeKa, NPU pojax He
BO3HWKaeT npobnem, cBa3aHHbIX CO CTpoeHWeM ckeneta? Yto nomoraer yenoseky
pewnTb 3TH npobnemsi?

PRFRFRERREERPEEL P L

Mos JIABOPATOPUSA

MzyueHune cTpoeHUs NMO3BOHKOB (Ha MynsxKax)

Llenb paboTbi: 03HAKOMWTBCH CO CTPOEHUEM CKefeTta, OTAENbHbIMW KOCTAMM, Hay-
UMTBCA ONpenensaTb TUNbl KOCTEM.

Marepuanbl u o6opyaoBaHUe: KONEKUUU «Tunbl KOCTEW U NO3BOHKOBY.

Xoa pabortb

1. PaccmoTpuTe M cpaBHWTE NMO3BOHKW LWIEWHOTO, FPYAHOrO, MOSICHWYHOTO M KpecT-
LLOBOrO OTAENOB.

2. 3apucyiTe OQWH NO3BOHOK U NMOANMIIMTE €ro YacTu.

3. Cpenaitte BbIBOA O NPUHAANEXHOCTH MO3BOHKOB K COOTBETCTBYIOLWEMY TUMY
KOCTEM.

OnpepeneHne ruBKOCTH NO3BOHOYHHMKA

LUens pabotbi: onpesenerne rMbBKOCTM NO3BOHOYHMKA.

Marepuanb u obopypnosaHue: nuHenKa.

Xoa pabortb

1. BcTawbTe Ha CTyneHbKy, MOCTaBbT€ HOrM BMECTE M, He crubas Ko/feHW, MaKCu-
ManbHO HaKIOHWUTECb BMEPEMD, NOMbITAMTECH AOTAHYTbCS NanbuamMu PyK A0 HUXK-
HEro Kpas onopsbl.

2. i3mepbTe NIMHEWKOM paccTOsiHWE OT KOHYMKOB MafibUes A0 MNIOCKOCTH Onopbl.
Ecnu nanbubl HWXKe e€, nocTaBbTe 3HaK «+», €cAM 40 NAOCKOCTM ONOpbl He
LOTSHYNMUCb, 3HaK «—». Pe3ynbTaTtbl CUMTAKOTCS XOPOLWWMM, €C/lMU Y KHOLWEH
nonyuyutca +6...+9 cm, a y gesywek +7...+10 cMm. YgoBneTBOpHUTENbHBIMU CUM-
Talotca 6Gonee Hu3akue pesynbtatbl. OTpuuaTenbHble pe3ynbTaThl FOBOPAT O
HegocTaToyHoW rubkocTu.

3. AHanoruuHbiMm 0bpa3omMm nposepbTe rMOKOCTb YNEHOB Balleil cembu. Pesynbrathl
U3MepeHUH 3aHecuTe B Tabnuuy M caenaiTe COOTBETCTBYIOLIME BbIBOAbI.

Pezynbrathbi MbkocTtb

UcnbiTyeMblH Boapacr uamepeHuii (cm)
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§ 1 CTPOEHHUE N ®YHKIINH
* CKEJIETHbBIX MBbIIIII]

MBIIIEYHAA CHCTEMA H Ef OVHEKIIHH.
MLIIIII_U:I, COQ,&HH@HHBIE C KOCTAMHA CHKe-

1. Kakosbl 0COBEHHOCTH CTPOEHWS MbiLey- JieTa, HasBIBAIOT HNONEPedHO-IOJOCaThHI®
HbIX TKaHen? MU, HJIH CKeJIeTHOH MycKyaatypoi. Oun
2. Kakoe 3HayeHWe MMEIOT MbILULb! 4NN Yeno- BBIIIOJIHAIOT B OPraHA3Me€ IEJbld PAL
BEKA M >KMBOTHbIX, OOMTAIOWMX B Ha3EMHO- (byHKIUI: TepejBUKeHUe UacTeil ero
BO3AyLUHOW cpepe? Tera B TPOCTPAHCTBE, TMOgAeprKaHne
3. Yro TaKkoe pednekc u pediekTopHas IO3bI, ABIXATENbLHBIC ABHIKEHHA, JKeBa-
ayra? HHe W IJI0TaHHe, apTHRKyIAINUA H MHA-
4. KakoBa ponb ckeneTHbIX Mbillly B OCY- MHEKa, 3aliaTa BHYTPEHHHX OpPramoB.
LiecTBNeHUU pechnekcos? B Tene wesoBexka pasiWUYHEIE HCCIE-
popaTenu HacuuTnieawT ot 400 mo 600
MBGIIIIII.

CTPOEHHE H ®YHKIIHH CKEJETHBIX MBIIIIII.
CTPYKTYPHOH OCHOBOH CKEJETHBIX MBI ABJIA-
ercda HDHEpE‘IHO‘HDJ’[DCﬂTEH MBIITMIEYHAA TKAHL,
KOTOpada COCTOMT H3 MHOTOAIEPHBIX KJIETOK,
HMEIOMINX BHJ TOIEPEYHO HCUYCPUYCHHLIX BOJIO-
KOH, CHOCOOHBIX K HM3MEHEHHIO CBOeH IJIHHEI,
T. €. K cokpamennio. Imerno ata Tkauas obpaayer
YACTH MBIMIIEI, HA3BIBAEMYIO Opromko (puc. 42).
Bomokna cobpanel B OVUKH, KAKILIH OYVIOK
TOKPLIT 000J0UYKOH H3 COeUHUTENILHON TKAaHH.
Ilyuku, B cBOIO OoUepeab, cOOpaHLI B CKEJIeTHYIO
MBIIIIIY W TOKE IMOKPBITHEI 00IIeH COeTUHHUTEIh-
HOTKaHHOI obomourkonn — dacomenn. Ha konmax
MBIIII 9Ta 000JI0UKA YTOJIIIAeTCA 1 IpeBpamaeT-
CA B CYXO/KNJIHSA, KOTOPLIE IPHKPCIJIAIOT MbBIIII-
Oy K COeIHAJLHBIM IIePOX0BATOCTAM, Oyropkam
¥ BEIPOCTAM Ha KOCTAX.

I'pymimbl CKEJETHBIX MBI, Murminsr Tena
YeJIOBeKa IOAPa3ZeadioT B COOTBETCTBHH C HUX
pacrooskenaeM B opranusme (puc. 43).

Muruiuyvt 2010661 . wiew. MoImObl TOJTOBEL
10 GYHKIUAM OeNAT Ha KeBATeJIbHBIe U MUMH-
ueckue. JRepaTenpHble MBIIINEI OJHUM KOHIIOM
IPUKPENJeHbl K KOCTAM uepena, a IpyruM — K
HHKHEH uvenoctH. V3 mX HasBaHuA fACHO, UTO
OHH HeOOXOIHUMEL A1 MEXaHHIECKOT0 H3MelIbIe-
HUA U IepeMelIuBaHu A OTHUIIH, T. €. A1 ee IIepe-

Puc. 42. CrpoeHue CKeneTHoW

FEBLIBAHUA.
MBHIRIEE ] o= (Cpsgan, 2 = MuMpYecKHe MBIIIIBI OJHHM KOHIOM IIPH-
KPOBEHOCHbIN cocya, 3 — Mbllley- S A ot Hh
Hble BOMOKHA, 4 — MbileyHblll KPEIIeHB! K JUIEeBOH YacTH Jepena, a APyraMm —

nysok, 5 — dacuyms, 6 — bplowko K BHYTPEHHEH TOBEPXHOCTH KOMKH JIHIIA.
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Bonblasa TpaneuweeuaHas

rpyaHas

Tpéxrnaeana

Wwpoyanwas
MbILLILIA CNUHBI

MepegHas
3ybuyaras

Meiiubl
6ploLwHOro
npecca

Crubatenu
KWCTK

n nasnbuUes HAroauuHsle

MopTHAXHasn

YeToipéxrnaeas
MbiLLILE

MepepHsas MkpoHoxHas

Bonslwas Gepuosas

Puc. 43. Mbilwusl Tena 4yenoBeka

Kpyrossle MBIIIIIEI PTA B I1a3 BOOOINe He IPHUKpPenJaeHsl K KoctaMm. Takum obpasom,
OHH ABJIAIOTCA HCKJIIOYEHHWEM CpeIH MBIIII CKeJeTa, O0BIYHO NPHKPEIIEHHBIX
K KocTaM ¢ ofemx cTopoH. MuUMHUECKHEe MBIIIIEI OCYI[ECTBIAAIOT OTKPLIBAHHE
U 3aKpLIBaHHE IVIa3, NPHIAIOT JHIY ONpPeIeI€HHOe BBIPAJKEHHe, a TAKIKe CIVKaT
IS TIPOM3HECeHU A HeKOTOPBIX 3BYKOEB. [[1g uenoBeka, KOTOPLIH MOCTOAHHO obmIa-
eTcA ¢ APYTEMHA JIOALMH, MEMHAYECKHAE MBIIIILI 0UYeHL BayKHLI. Bece MBI 3maeM, 94T0
HHOTIA BhIpaKeHHe JHIa roBopuT Ooabire, ueM a100bIe cnoBa. MEBIIIIEI OIen HYXK-
HBI A1 ABAKEHNA He TOJBKO CAMOH IIeHd, HO U I'OJIOBEI, 4 TAKJKe HHI)KHEH YeJIIOCTH.

MubrLuiysbt cnUHbBL OCYIIECTBIAAIOT JBHIKEHUA FOJIOBEI, IIeH, JonaTok. OHu MoryT
IPHUOOZHUMATEL H ONYCKATE PYKH. Kpome TOro, MEIIIOLI CIIMHE! HEOOXOIMMEI OIA
TOLAePIKAHAA BEPTHKANLHOTO IIOJIOKEHHA Tesla.

Opna rpynmna msiuey 2pydu NpucoeIuHeHa K KOCTAM ILJIeYeBOro IMofAca U PYK U
y4acTByeT B UX IBMiKeHnu. [Ipyrad rpynna HasblBaeTcd MeKpeOepHBIMH MBIIIIA-
Mu. UMeHHO 9TH MBIIIIEI DTOZHAMAIOT H OIYCKAIOT pé6pa OpH BHEIIHeM ABLIXAHHH.

Muvruyvt scueoma. Ilepegane u GOKOBEIE CTEHKH JKHBOTA 00PA30BAHBI MBLIII-
IIAMH, KOTOPBIC HA3LIBAIOTCA OPIONIHBIM HpeccoM. MX Taxk HasBaawm HDOTOMY, UTO
IIPH COBMECTHOM COKPAIIeHNHN OHHW HaZaBIWBAIOT Ha BHYTPEHHHE OpraHbI, pacIioa-
rajomuecs B OprommHON mogocTr. MBIOIIIE! XUBOTA HEOOXOZWMEI IS ITOBOPOTOB
TYJIOBHINA B CTOPOHLI M HAKJIOHOB.

OHK yUACTBYIOT B ABIXATENALHEIX IBMMKEHNAX, 4 TAKIKEe BO MHOTHX IPYTHX IIPOIIec-
cax jKH3HeZeATeabHOCTH. llpm aToM OpIOIIHOI mpecc BBEIIOMHAET HE TOJLKO IBHTA-
TeNBHYIO, HO U 3alIUTHYIO (DYHKINK. K MBIIIIaM XKMBOTa OTHOCAT TaK:Ke auadpar-
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§17. CTpoeHue u QYHKUNM CKETETHbIX MbILUL

My, KOTOpas TePMeTHUYHO pPasiesifgeT MOJ0CTh Tejla YeJOBeKa Ha TPYAHYI0 W Opioii-
Hyi0. OcHoBHasa GyHKIHUA gua(parMbl — YUACTHE B ABIXATENLHBIX TBUMKEHHUAX.

Muvruwusr nieweeozo noaca u pyku obecrnednBaioT CIOMKHeHIINe IepeMenie-
HHUA PYKH U €€ 0TIe10B.

Muvruwusl ma3o6020 noaca u Hozu. TazoBsie MBIIIIEI 00€CTIeUHBAIOT ABHIKE-
Hue Oexpa, MbIIb Hepa YUYACTBYIOT B ABuIKeHuu Oegpa u rorerHun. MbItiigsbl roje-
HHU HeOOXOAUMBI AN ABUMKEHUA CTONLI, M, HAKOHEI[, MBIIIIIEI CTONLI crHfaIoT U pas-
rudaioT majabIbl HOT.

PABOTA MBI CTATHUYECKAA H JHHAMHYECKAS. BOILIMIUHCTBO CKEJIeTHBIX MBIIIIIL
obecrmeunBalOT IBH:KEHHe KOHeuHocTell. B aToM cayuae MBIIMIITBI BRITOIHAIOT JUHAMU-
yecrkylo pabomy. I[lo BBITOTHAEMBIM ABHIKEHUAM PA3JIUUYAIOT MBIIIILI: czubameu,
paszubamenu, npueodiwue cycmas, omeodawue cycmas, spawamenu cycmasd.
O0bryHO B JM1000M JBHIKEHHH CYCTABA YUACTBYET HECKOJBLKO IPYIIN MBIII. MBIMIe!,
COBMECTHO YVUACTBYIOI[HE B KAKOM-JTUO0 ABUIKEHHUH CyCTaBa, HASLIBAIOT CHHEPIHCTA-
MH, & MBIIIILI, VUYACTBYIOIINE B ABH}KEHHH 9TOr0 K€ CyCTaBa B IPOTHBOIIOI0MKHOM

HﬂﬂpaBﬂEHHH, — AHTATOHHCTAMHM. HaHI_)HMEp, B JIOKTeBOM cCycTase CI‘HﬁaTEJI]:
(aByriIaBasg MBININA) U padrudaTens (TPEXTIaBasd MBINMINA) ABIAIOTCA AHTATOHHCTAMM
(puc. 44).

Crarunueckasa padoTa MLIIII He MeHee Ba)iHa. Ilpm crarmueckoil pabore mauHa
MBIIMIEUYHLIX BOJIOKOH HEe MEHAETCH, A U3MeHAeTCA CTelleHb Hampsa:KeHnA. B moscen-
HEBHOﬁ M H3HH CcTaTHUeCcHKad paGOTa H]'JOHBJIHETCH
=~ B AByX (opMax: moggeprKaHHH IO3bl H yAePKaHHU
L Kaxkoro-ambo rpysa.

Pabora mbimn tpebyer OONBINIHUX 3aTpar sHeEp-
TUH, KOTOPAA BBIAEIACTCH TPH OUOJOTHUIECKOM
pacraje TUTATENIbHLIX BEIeCTB, MOCTYIAIIAX B
opramuaM BMecTe ¢ numei. Bor mouemy mnioan,
BAHATBIE TAMKCALIM (DH3UUCCKUM TPYAOM, TOJMMKHLI
XOPOIIIO HMUTATHCH.

PEryaamua AEATEJABHOCTH CKEJETHBIX MBbIIIII.
Pabora Bcex rpynno cKeJeTHBIX MBIIIL, 00CAYIKUBA-
i I0IMAX Kakoii-mubo cycras, ocymiecTBasgerca ped-
fil JeKTOPHO M TPOUCXOAUT COTVIACOBAHHO, TAK KAaK
W HAXOAUTCA IIOX KOHTPOJEM TOJXOBHOTO MO3Ta.
: Takum o6pasom, ecam dUYeJTOBEKY He0oOXOZUMO
COTHYTH JIOKTE€BOW cycTaB, TO crudarens (gByria-
Eg;‘gf“”e Egg&“”e Bas MBINIIIA) COKpamiaeTrcs, a pasrudarens (Tpex-

TJIaBas MBIIINA) COOTBETCTBEHHO paccrabaseresd,
urofbl He MeInaTh ABUMKeHHIO cycraBa. Ecam xe
JIBYI‘JI&BaH u TpéXI‘J’IaBaH MBITITITHI OOJHOBPEMEHHO
COKpaTATCsH, PA3BABAA OAWHAKOBOE YCHJIHE, TO
JOKTeBOH cycraB zauUKcHpyeTca B KakoMm-aubo
OMPEeACTIEHHOM TOJOKeHHUH.

Jlio0ble OBHMIKEHMA, NPOHCXOAAIINE II0 Keja-
HHU YeJIOBEKA, HA3BIBAWOT HpDHBBD.}ILHhIMH. OHH
KOHTPOJHAPYIOTCH TOJMOBHBIM Mo3rom. Hempous-
BOJBHBIE IBUIKEHHUA OCYINIECTBALIOTeA pediekTop-
HO, HATIPHUMED B OTBET HA YKOJ OCTPBLIM IIPEAMETOM

CrubaHue Paarubaxue

o
o
Bl

Vi
il

Puc. 44. Cxema: suabl asuxe-
HUIA MbILWL
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WA IPUKOCHOBEHHUE K TOPAYEMY IpeaMery,
U MOryT ObITh BLIZBAHLI MEXAHUUECKUM
pasapa’keHHeM HePBHBIX OKOHUAHHUN, HAXO0-
OAOIAXCH B KOMKE.

PabGora ckeseTHOH MYCKYIATYPBI MOJKET
pPeryimnpoBaThCA He TOJIbKO HEDBHOM cUcTe-
MO, HO U I'YMOPAJIbHLIM IIyTEM.

YTOMJIEHHE Mblll. Yem uame coxpa-
maeTcsd Kaxada-JIu00 MLIIINA M 4eM BbIIIe
Harpy3Ka Ha Heé, TeM ObICTpee pa3sBUBAaeT-
cHA e€é yroMiaeHue. YTOMIEHHeM HA3LIBAKT
BpeMeHHOe CHMIKeHHe paborocmocobHOCTH
MBIIIIII,

CropocTh pasBUTHA YTOMJIEHHS 3aBH-
CAT OT XxXapaxTepa paboTbl, BeIUYUHBI
HATPY3KM ® DPATMHYHOCTH ocymiecrBiase-  PUC. 45. TUMbl MbILIEYHON TKaHW:
MBIX gBHsKeHHii. IIpm KpaTkoBpemenmom  CCPAEHAs (@), rnapkas (6), ckenet-
npexpamenun paborsl (oTabixe) paboTo- Han (s)

CcIIoco0HOCTEL MBI OLICTPO BOZBpAaIIaeTCs, a4 HHOMA B IPeBLINIaeT MCXOIHLIH ypo-
B€Hb — NPOMCXOONUT BOCCTAHOBICHHE.

ITAAKHE MBIIOIBL OTtu MbImnb o0paszoBaHbl [IAZKON MBIIIEYHONH TKAHBIO
(puc. 45) 1 BXOZAT B COCTAB CTEHOK BHYTDEHHUX OPTAHOB: YKeJyAKa, KAMIeUHUKA,
MATKH, MOUYEBOTO MYy3LIPA U IP., 4 TaKKe DONBIMHHCTBA KPOBEHOCHBIX COCYAOB.

3ANOMHHTE

Bprowiko ckenetHoH Meiiybl, cyxoxuaue, pacyns ® XeparenbHsie W MHMH-
yeckne mbiwybl ® bprowroi npecc © [Quaghparma ® Mbiwybi — CHHEPrucTol
M aHTaroHHcTel ® YromneHne ® BoccraHosneHue

[MTPOBEPBTE CEBA

1. Kakosa ponb cKkenetHbix Mbiwl B pabote OnNOpHO-ABUratenlbHOW CHCTEMBI M
BCero opraHuama?

2. KakoBO CTpoeHWe CKeneTHoW Mbilllpbi?

3. KakoBa ponb Mbill—CHHEPrUCTOB U aHTaroHWCToB?

4. Kakne mexaHw3mbl perynsiuuu paboTbl CKENeTHbIX Mbiwl BaM W3BecTHbi? YTo
NEXHUT B MX ocHoBe?

5. Yto Bnusier Ha yTtomsieHve Mblwubl B npouecce eé pabotbl?

6. Yto chu3nonorn noHWMaloT Noj aKTUBHLIM OTABIXOM?

7. Kakue ocobeHHOCTM rnagkux Mbilily 0OYycnosnvMBaloT MX POJib B OpraHusme
yenoseka?

8. Oxapaktepuayite 0cobBEHHOCTM OCHOBHbIX FPYNM CKENeTHbIX Mbilll, B CBS3W C
WX PACMONOXKEHWEM B OpPraHU3me.

Ha3sosute Hanbonee pa3suTbie Mbillilbl B OPraHM3Me YE/NOBEKa W OMULLMTE UX PYHK-
LMH.
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§ 1 I'MI'MEHA OIIOPHO-
* ABUTATEJIbBHOHU CHUCTEMBI

Poab JIBUTATEJIBHON AKTHBIOCTH
B COXPAHEHHH 3/I0POBbA. Bamumeldmum

1. Yto BaM WM3BECTHO O ECTECTBEHHbIX M3ru- VCJIOBHEM COXpaneHud 3J0POBLA HeJs0-
ax NO3BOHOUHMKA U WX PO/ B OPraHus- BeKa ABIAeTCA ero ABAraTelbHad AKTHAB-
Me yenosexa? HocTh. M3-3a oreyreTBME HeoOXO0ZMMO-

2. Kakoe 3HayeHWe ONs 4Yenoseka UMeeT CTH B (pH3HUYECKHX HArpys3Kax YeJIOBEK
csopyaras crona? BCE HOJIbITe BpeMeHH TPOBOSUT B HETIOT-

BUJKHBIX MOJOMKEHUAX.
Tunogumamia — wHapyimenue (yHK-

OH#i opragusMa (ODOPHO-OABHAraTeJLHOrO amnnapara, KpoBooOpalmeHuda, ILIXaHuA,
IIHIIeBAPEHNA) IPH OTPAHMYEeHHH OIBHTATENbHOHM AKTHBHOCTH, CHHIMKEHHU CHJIIEI
COKpAaAmeHnd MBITITIT.

C TeueHHEM BPEMEHW M3-34 TUMOAUHAMHUH HAPACTAIOT M3MEHEHUS CO CTOPOHBI
OIOPHO-ABHTATEILHOTO anapaTa: IPorpeccHpyIonle YyMeHLIIaeTcsa KOCTHAA Macea,
cTpazaeT PYHKIHA TepAPEepPHICCKHX CYCTABOB U IIO3BOHOYHKKA. n1uTeabHaa rumno-
INHAMAA OPUBOLUT K CEPAETHO-COCYIUCTHIM 3a00IeBaHNAM, PaccTpoilcTBaM AbIXa-
HHAA U HI’I]]IEBE[IJEHI’IH, OHUPEeHWu, T Op.

OcHOBHOW NTPOQUIAKTUKON THIOAUHAMHUHN HABIASETCH IBUIKEHHUe, (PUanuecKHne
HaArpys3KH H 3ZOPOBLIH 00pas JKU3HH, TAK KAaK KypeHHe U Jpyrue BpeZHLIe IPUBLIY-
KW BCErIa TOJLKO YCYTyOJIAIOT COCTOAHHE,

SHAYEHHE ®USHYECKHX YIIPARHEHHHA 19 ®OPMHPOBAHHNSA CKEJETA H PA3BH-
THS MBI, Pa6ora cKeneTHBIX MBI, 32BHCHUT OT UX CHALI. MEIIIna TeM cHIbHee,
ueM GOJIbIIE B Hell MBITIEUHBIX BOJIOKOH. [Ipu saTom mabniogaercda ciaeqyioniada 3aBu-
CHMOCTL: ueM 0ojiee aKTHBHO u peryaapno paboraer muimia, TeM 0oJabniie B Hel
MBIIIEYHEBIX BOJOKOH. To ecTh cucTeMaTHUeCKHe TDEHHPOBKH CIOCOOCTBYIOT YBEJIHU-
yeHNI0 00 bEMa MBI, UX CHJILI A paboTocmoco6GHOCTH, a 9TO, B CBOIO OYEepPEAb, BJIAHN-
AeT Ha [IJHBHtIECKDE pasBuTHEe BCEero Opradmm3Ma. I/I HﬂDﬁOpDT, IpogoauTelbHAA
0e3IeATeILHOCTD MBITII BeJE6T K PA3PYIIeHUI0 MBIIIIEUHBLIX BOJIOKOH U TToTepe pado-
TocrmocobmoecTn — arpodMH MBIIIIL.

J1a HopManasHOro pasBUTHA KocTeil HeoO0XoanmMo, uTo65I B OPraHua3M IOCTyIaan
pasHooOpasHbIe MMHEpAJIBLHBIE COINH B 0coOBle BEIIecTBa, peryaupyoine odOMeH
PTHX cosell B koctu, Hanpumep eutamua D. IIpn nexeaTke aToro BemiecTBa y gereit
pasBuBaetrca zaboseranne — paxur. KoeTtn TepaioT CBOIO MPOUHOCTE U MOTYT JaKe
u3rudaTsCa o4 TAKEeCTLIO TeJa.

Emé ogpuM HapymeHEHeM ONOPHO-IBHTATEIbHOH CHCTEMBI ABIAETCA HCKPHBIIE-
HYe ITO3BOHOYHHKA, CBABAHHOE C HAPYIIEHNEM OCAHKH.

Ocanxa — 2TO MPUBLIUHASA 11034 TIPHA CTOSHHUH, XoabOe m cumenun. [Ipum mpa-
BUJALHOH OCAHKE BHYTPEHHNE OPraHLI PACHOJOMKEHBI TAK, UTO CO3JAI0TCA HAWIYU-
mue yeaosua gad ux padorsl. Ilpm mempaBmALHONR OCaHKE NPOHCXOHAT UCKPUGLE-
nue nozeonounura (puc. 46), Koropoe paHO MW HMO3OIHO HAHOCHT IIOBPEKIEHHUSA
MEKIO3BOHOUYHEIM IHCcKaM. B peayiabpraTe MOTYT 3aIIeMIATHCA HEePBBI, HAVIINE OT
CIIMHHOTO MO3ra, pacliojdoXXeHHOT'0 BHYTPH IIO3BOHOYHOI'O KaHamla. qEJIOBEK HaAYTH-
HaeT MCOLITBIBATL 0OJIM B COHHE, IIee, rojoBe. PaszBuBaerca 60Je3HL OCTEOXOH-
Ipo3.
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Pasznuuaior TpHM cTemeHW HapPYIIeHUA
ocaakn. Eciiu mepBbie ABe CBA3aHBL C HAPY-
IMIeHUAMH B paboTe MBIIIEYHOTO anmapara,
TO TPeThs BbI3LIBAET N3MEHEHUA B CKeJere,
KOTOpPBIE BBLICUHTL AOBOJLHO TPYIHO.
CuibHOE HMCKPUBIEHUE MO3BOHOYHUKA HAa-
3LIBAIOT CKOJHMO30M, €ro Heo0X0JINuMO
JeUATH IPHU HOMOIMH OCOOBIX (PU3UUECKHUX
VIPaKHEHWH UIH VEPEILIAIONIHX I'HIICOBLIX
MMOBA30K U KopceToB. Keau geuenne HavaTo
CBOEBPEMEHHO, TO AajibHEWIIee HCKPHBIe-
HHe MMO3BOHOUYHUKA YAAETCA IPEKPATHTD.

IlmockocTonue. ¥V uel0BeKA CTOIA CBOI-

vaTasg: €€ CpPegHAA YACTh HEMHOTO MPHUIIOA-
HATA HaJ MOBEPXHOCTLIO, HA KOTOPyIO onu- PUC. 46. [lpasunbHas ocaHka (a)
paerca Hora (puc. 47). Dro Heobxogumo ans W WCKPUBNEHNE MNO3BOHOYHWMKA (6)
TOro, d4YTOOBI CTOI&, CJErKa IIPYKUHH, (ckonuos)
VMEHbBIIATA OUeHb BLICOKHE HATPY3KH, BOSHUKAIOIIIHE IPU IPLIXKKAX, Oere, mepeHo-
ce TAKEABIX rpy3oB. UHorma y nogeit BOSHUKAET HJIOCKOCTOIINE, T. €. CTOMIA CTAHO-
BUTCH MIocKoi. B aToMm cayuae nmpu xoasbe, Gere n gake mMpoOCTO IPU CTOAHUHA HOTH
OBICTPO yCTAIOT M BOZHUKAIOT CHUAbHbIe HOJIH.

HPE,[IYHPEJR,U,EIIHE ILJIOCKOCTOIINA H HCKPHBJIEHHA ITO3BOHOYHHEKA. HpaBH.JILHaH
OcaHKAa, IPU KOTOPOH ciuHA ¥V YeJ0BeKAa IpAMAasg, roJ10Ba HEMHOTO OTKUHYTA Ha3a,
JKHBOT BTAHYT, 4 ILJIEYH paclIpaBiIeHbl, GOPMHPYETCA ¢ ZeTCTBA A0 OKOHYATEIBHOTO
OKOCTeHeHU:A cKeneTa. BeipabaTsiBaeTcsa IpaBUIbHAA OCAHKA C MTOMOINBI0 (huanue-
CKHUX YIPa)KHEHHUI, IPABAJLHBIX U PABHOMEPHBIX HATPYBOK HA CKeJeT, KOHTPOJIA
HAaI CBOeIi IM030Ii.

Has mpegoTBpalieHdsa PasBUTHA HCKPUBJICHHUA IIO3BOHOUHHKA IIPEIKIE BCETO
HaZoO IPaBMJIBHO CHIETH 34 CTOJOM, CJexd 3a cBoedl ocanko#. Hlenarennmo He
HOCHUTH TAKENBIH mopTdenas B OGHOW pyKe, a '
mepeKJaAbIBaTh €ro M3 PYKU B PYKY, a emeé ,}“
JyUIlle MOJb30BATHCH PIOK3aKOM HMJIM PaHIEeM.

Q i
Heobxogumo Kakablil eHb (X0TA Obl HECKOIb- }i Ej l I
Iy

KO MHHYT) 3aHHUMATLCA (PU3HUECKUMH yIIpark-
HeHuaAMu. Benas crnabbie m apAGAbIe MBITIIEI
IJI0X0 YVAEPIKUBAIOT KOCTH CKeJieTa, B YaCTHO- :
CTH IMO3BOHKH, W UEJOBEK CTAHOBUTCH CYTY-
JIBIM.

Iast Toro 4To6bl YMEHBIIUTHL PUCK BO3HHUK-
HOBEHHAA OI0CKOCTOIINA, HelaTenabHO KaK
MOYKHO Uallle XOAUTHL OOCHKOM I10 HEepPOBHOI
MMOBEPXHOCTH, HOCHUTHL VAOOHYI0 IMHPOKYIO
00VBL HA HEBLICOKOM Kabayke.

ITEPBAA IIOMOIIL IIPH TPABMAX OIIOPHO-
JABHTATEJBHON CHCTEMbBI. OTHOCHTEILHO HeDOIhL-
e MOBPeskKIeHuA TKaHell, npoucxoaamue 6e3

3p0poeas crona

lMnockasa cTona

ywubamu. llpm nérgmx ymubax BOBHHUKAIOT  ckOCTONUE
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HefoIbIIne KPOBOUBINUAHUA B THA-
HH, HO IPHA CUIALHBIX yZapaxXx MOI'YT
IoCTPagaTh Jaske BHYTPEHHHe Opra-
HBI: IIOYKH, CeJIe3€HKa, IeUeHb,
mo03r. OcobeHHO BHUMATEIbLHO HY MK~
HO CIeAUTHh 3a MOCTPANABIIUM IMIPU
vimube ronoBsl. Ecam rtaxkoil ueno-
BeK TepAJ CO3HAHHE, UCIBLITBIBAJ IMPUCTYIIBI PBOTHI, TO PeUb UIET O COMPACEHUU
MO32a, ¥ DOJIBHOTO HAZO JOCTABHTL B MEAHIIMHCKOE YUPEIKIeHHE HA HOCHIKAaX.

Ilpu yaapax u GOJIBIINX HATPY3KAX MOJKET OPOMU30HTH pacTAKeHHUe CBA30K U
mayke ux paapsiB. [Ipu Gonee cUIBHOM BO3AEHCTBHU HA CYCTAB MOJKET CAVUATHCH
6blBUX — CyCTABHAA TOJOBKA BBEIXOAUT U3 CYCcTABHON Bmaamubl. IloBpe:kIéHHBIH
CyCTaB OTEeKaeT, BOBHHKAET CHIbHAaA 00ab. MHOrga moaBageTca KPOBOMOATEK, KOTO-
pBIii B HapoJe HAa3LIBAIOT CHHAKOM. BOpaBiaAaThr KOCTH Ha MECTO CAMHM HeIbL3d.
Heobxonumo oKasaTh mOCTpaZaBIIeMy HOEPBYVIO HOMOIIb: CAEIAThH XOJOXHBIN KOM-
HpECC H TYyIO 336HHTOBBT]} MecTO TpPaABMbI.

OTo HeoOXOIUMO CAEIaTh A TOTO, YTOOBI 0caaburh 60Jb U YMEHBLIIATEL IO~
BHO)KHOCTL CyCTaBa. 3aTeM GOJIBHOTO CIeyeT OCTOPOYKHO JOCTABUTL K Bpady.

Ilpn pamenmax, CUILHBIX yZapaX MOTYT IPOH30HTH mepeaIoMbl Kocrteii. Ecan
IpHW TepeJoMe HE MOBPEeIKIAEeHBI KOyKa MW MBIIIILI, TO TAKOH MMepPeIoM Has3bIBAioT
sarxpoeimotm. Bojee onmacHbl OMKPbLLNbLE TEPEIOMBL, IPU KOTOPBIX BO3HUKAIOT PAHBL
U MOYKeT MPOU30HTH momaganue 0OJIE3HEeTBOPHBIX MHUKPOOPTAHHU3MORB BO BHYTPEH-
HIOIO Cpeay Opranuama.

Ecnn croMadsnl KOCTH KOHEUHOCTEeH, a 9T0 IPOUCXOIHUT Yallle BCero, To Ha MeCcTo
nepenomMa HAKJIaAbIBAIOT WUHY — AJIWUHHBIE PeHKN, TPYOKY NIH JOIEeUKN U3 KaKo-
ro-uubyas Herubroro marepuana (puc. 48). Ux Tyro npubUHTOBLIBAIOT K HOBPEIK-
OEHHON KOHEUHOCTH TAKHM 06pazoM, dToOLI 00ecIeundTh HEIOABUIKHOCTL CYCTABA
BLIIIIE ¥ HAJKE TIePeioMa U TeM caMbIM 00e3ABMIKUTE MECTO TPABMBI. 3aTeM IIOCTPa-
IaBIIero HeodOXoAMMO OBICTPO ZOCTABUThL K Bpauy. llpu OTKPBITHIX meperoMax
cHaYaJa HYJKHO OCTAHOBHTH KpoBoTeueHmMe n obpaborars pany. CamMum meIiTarhes
BEPHYTH CAOMAHHVIO KOCTh B MCXOAHOE MOJOMKEHUEe He CTOUT, TAK KAK IIPU ITOM
OCTphIe KOHILI B MeCTe TepejoMa MOTYT MOBPeAMTH MLIIIILEI U cocyabl. Ecam
TOMOIIL OKAa3aHa BOBPEMS, TO IEpeJoM cpacTércd, XOTd Ha 9To moTpedyercs
IDOBOJBHO MHOTO BpeMeHu. Hanpumep, Opu mepesoMe ILJI€UYeBOH KOCTH THIICOBYIO
MMOBA3KY HA MOBPEKIEHHOE MECTO HaKJIagbIBaloT MuHUMYM Ha 15 ameit. Ocobenno
OCTOPOIKHO cjeayeT ofpamaThbea ¢ JIOABMH, YV KOTOPBLIX TOBPEIKIEH Ueper WUiIn
MO3BOHOUHUK.

IIpu TpaBmax uepena 0OJLHOTO MEPEBO3AT HA CIIWMHE, IPUUEM cTapaioTesa ode-
CHOEUYHUTH HEMOABUIKHOCTE T'OJIOBEI.

HpPl TpaBMax MNO3BOHOUYHHWKA HOCTP&,[[E.BII[EI‘D HYHO DONMOEHATEL HA KAKVIO-TO TBép‘
IVIO POBHYIO MOBEPXHOCTL ATUIOM BHUZ. Helb3s mepeBo3uTh TAKUX OONBHBIX CHIA.

ITPOPHUIAKTHKA TPABMATH3MA. Ilox TpaBMATH3MOM MOHUMAIOT COBOKYITHOCTL
TPABM V ONPEACIEHHLIX TPV HACEMEHHUA 34 ONpPeIeNCHHLIN ITepuos BpeMenn, IJTo
BaJKHBIN IIOKA34TEJb BAHAHUA COINAILHBIX VCIOBUH JKM3HM Ha COCTOAHHE 3L0pO-
BhA HaceneHnd. PagnnuaioT IpOU3BOACTBEeHHLIN (Ha pabodyem MecTe) U HETPOUIBOI-
CTBeHHBIN (6BITOBOM, TPAHCIIOPTHBIN, CIOPTUBHLIN U AP.) TPABMATH3M.

He Menee akTyansua npobieMa TpaBMATU3MA ¥ IMOKHUILIX JII04eil, TAK KAK ¢ BO3-
pPACTOM CHKeJIeT CTAHOBUTCHA XPYIKHUM H IOABEPIKEHHLIM IIePeI0MAaM.

Puc. 48. HanoxeHue WUHbI
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H]JD(]JHJI&I\’.THHECRYIO pPoJib IPHA PasJHYHbIX BHAaAX TpaBMaTH3Ma HUIPalT CcoBep-
ILIEeHCTBOBAHNE TeXHHUKM Oe30IacHOCTH H CaAaHHUTaApHO-MIPOCBETHTERIBCKAA paﬁo'ra.
Hpenynpe}i{;{eﬂﬂe TpaEBMaTH3Ma y ,I[BTEIlfi H IIOAPOCTHKOB OCJOMHEHO HX Q)HSHHECROI'E'I
AKTHBHOCTBIO H BO3PACTHBIMH ocobennoctamu. OcuoBa HDO(])H.}IaHTHKH — OpraHHa3a-
IINA KOHTPOJHDPYEeMOI'O JOoCyra ,E[E"I‘Eﬁ H OGy"—IEHHB HX OpaBHUJIaM JOPOMHOI'O IBHIKEeHHA.

3AlNOMHHUTE

MnognHamus * Arpogus ® Paxur ¢ OcaHka ® Tpasma * TpaBmarusm e
OcreoxorHgpo3 ® Ckonuo3 * [lnockocronue

[TPOBEPBTE CEBA

1. KakoBbl OCHOBHblE HapylleHUs ONOPHO-ABUraTeNbHOW CHUCTEMbI W NPUUYMHBLI WX
BO3HWKHOBEHHSA?

2. Kak MOXXHO NpeaynpefuTb pa3BUTHE WCKPUBNEHUSA MO3BOHOUYHWKA?

3. Y7o Takoe nAockocTonue U Kak ero npenynpeguts?

4. Kakosbl OCHOBHble NMPUEMbI NEPBOM MOMOLLM MPH Pa3fiMyHbIX TPaBMax OMNOPHO-
OBHUratebHOW cUCTEMbI?

5. Moarotosete coobuieHne O NpuyMHax TpasBMatuaMa U ero npodunaKTUKe.

Moyemy runoaMHaMuIO Ha3blBAOT OAHOM W3 OonesHen UWBMAM3aUWK?

FRERFREFRRREREEELL

Mos JTABOPATOPUSA

BoinBneHue nnocKoCcTonusa

1. MonoXkuTe Ha NoA NUCT YUCTOU Bymaru.
2. Cmaxbte pacteopom Jlioronsa (cnump- O }
TOBbIM pacTBOPOM WOAa) WM KaKuMm
HUOYAb >KUPHBIM NUTATENbHBIM KPEMOM
CTYNHW M BCTaHbTE Ha 3TOT AMCT. Horwu
NnPY 3TOM AO/MKHbI ObITb BMEcTe, paso- =

FHYTbl B KONEHAX, CNHHa OONXHa 6b|Tb
npamMon. Ha nucte bymarw octavetcs BbisiBneHue nnockocronus
oTneyaroK BallMUxX cTon.

3. KapaHgawom nposeaute nMHUIO 1, coeaMHAIOWYIO Kpas MOAOLBEHHOro Yray-
H6nenus. MNepneHAUKYNApHO NMHUMKM 1 NnpoBeauTe NUHUIO 2, MepeceKalollyio yry-
BneHune cronbl B camoMm rnybokom mecte. Ecnu WwKpuHa oTnevaTka y3KOW 4acTw
CTONb! 3aHKWUMaeT He Bonee 1/3 ANHUHbI THHKWK 2 — Y BaC HeT NnNAO0CKOCTONMA.
Ecnu pocturaer cepeauHbl v Bonee — cpouyHo obpauianiTech K Bpauy.
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3a ocyliecTBICHHE ABMIKCHHA Y UEJOBEKA OTBEUACT OIIOPHO-ABHTATCILHAS
cHCcTeMa, KOTopada COCTOUT ua ckejgera u mplm. Ona obecrreunBaeT IBUTATEIbHYIO
U 3aIUTHYIO QVHKIIAH.

CreJser ueJIOBeKa — MACCHBHAA UACTEL ONOPHO-ABATATEILHON CHCTEMEI — BBITIOJI-
HAET ONMOPHYIO U 3aIATHYIO GYHKIUH. B HéM pasauuaioT HECKOJLKO OTACJIOB: CKe-
JIEeT TOJOBEI, CKEJeT TYJOBHINA U CKeJIeT KOHEeYHOCTeH.

CTpyKTYpHOI OCHOBOH KOCTEH sABIAETCA KOocTHad TKaHb. B eé cocras BXomAT
OpraHUYecKHe BelllecTBa, MPHIAIIIHe KOCTAM YIPYTOoCTh, U HEOPTAHUYEeCKHe Bele-
CTBa, OpHAaoIIne TBépaocTs. Pagnmuualor Tpyduarsie (4IHHHABIe H KOPOTKHeE), Iyb-
yaTele (ITUHHBIE W KOPOTKHeE), IJIOCKHAE U CMelIaHHbIe KOCTH.

Mermne! (AKTHBHAA YacTh OIOPHO-IBHTATENLHON CHCTEeMEBI) 00eCcHeunNBAaIOT ABU-
raTeJbHVIO U 3almuTHYIO (pyHKInK. UX cTpYKTYPHOH OCHOBOHN #ABJAAeTCA IMONeped-
HO-TI0JIOcATad MBIIIeUHAd TKAHBL, 00pa3yloniasa CKeleTHYIO MYCKYJIATYPY, U TJIagKas
MLIIIEUHAA TKAHBL, 00pasyoomaa TIaIKyI0 MYCKYJIaTypy.

Peryaauma paGoThl CKENEeTHLIX MBIIII OCYIIECTBIAACTCA HEeHPOTryMOPAJILHLIM
OVTEM.

Pabora muimn Tpedyer 60NLIIMX 3aTPAT SHEPrHAH,

CucremaTnuecKue TPEHUPOBKHU CIIOCOOCTBYIOT VBEIHUEHUIO 00BEMa MBIIII, AX
cuasl 1 paborocnocobHOCTH, a 9TO, B CBOIO OUepelb, BINAeT HAa (pU3HUYecKOoe PA3BH-
THe BCET0 OPraHu3Ma. Y TOMJIEHHEe MBI ¥ UX IIOCTeIIeHHOEe BOCCTAHOBIEHHE IOCTe

OTObIXa — HOpMAaJLbHDBIC QJHBHOHOPPI‘ICCKHE ABJI€HHNA, KOTOPLBIE ABIAIOTCA ecCcTe-
CTBEHHBIM 3alllMTHBIM MeXaHH3MOM, IIPpeJOTBpaAlllalOIIIAM HapyIIeHHe paﬁo'rm BCero
OopragsmMaMa.

OHOPHO",IIBHPaTE.TIBHaH cucTeMa oTamuaerca ocoboil Ha,ﬂéH{HOCTLIO H IOIpOYHO-
crnio. Oma mosxer BEIICDM{HBATEL OT'POMHEIC HATPY3KH, HO o4 2TOIO HEOGXO,I(HMO
obecneunTs eé HOPpMaJbHOE PasBHTHE H YCIOBHA OIA YCIIE]I[HOI'“'.[ JeATeJIbHOCTH bes
TpaBMaTH3Ma.

- HpoeKTbI U UccaegoBaHnus Y

1. Binanne yTpeHHed '’HMHACTHKY HA H3MeHEHHE Beca deJ0BeKa.

2. Bausuue yrpeHHEH r’EMHACTUKN HA H3MEHEHHEe MPOMOPIIAN Tesla YeloBeKa.

3. BoiAaBieHMe poOJM NMPOTHBONOCTABJEHHUSA OOJBIIOrO HMajbla OCTAJIbHBIM HANb-

maM pyKH.

4. Wayuenue IpPOYHOCTH TPYOKH M CTEPIKHA TOH Ke Macchl ANA BLIACHEHUA

CBOIiCcTB TpyOuaToil KOCTH (BBIMOJNHACTCA HA MOJENH).

Hayuenune ponan nyueBOl M JOKTEBOU KOCTeH MpPU BpPaIleHUH PDYKH.

HN3ayuenue poau nieueBoro rnosca B JBUKEHHH DYKH.

Mexannuueckue cBOHCTBA KOCTHOH TKAHH.

OnopHo-ABUTaTEIbHAA CHCTEMA UEJOBEKA KAK CHCTEMAa PBLIYAroB.

. Ompeznenenue BpeMeHH HACTYILJIEHUA YTOMJIEHHA IPH CTATHYECKON W AMHAMU-
ueckoil pabore.

10. Ompexenenre MBIIIEYHOH CHJIBI KHCTH ¢ IIOMOLIBIO PYYHOIO JUHAMOMETPA.

.

© W1 Wm




BHYTPEHHAA CPEA
OPTAHU3MA

Mopaensiowee OONBWMHCTBO KNETOK
opraHuM3Ma 4YenoBeKa He COMpUKacalT-
CA C BHELHEW CPenoW, a HaxodsTcs B
OKPYXXEHUU MEXKKIETOYHOrO BELLECTBaA.
MMeHHO OHO M COCTaBAAE€T [NaBHYIO
YacTb BHYTPEHHEW cpeAapl OpraHWM3Ma,
KoTopas obecneuuBaer HeobxoAWMYyIO

CBA3b BHYTPEHHWX CTPYKTYP C OKpy»Ka-
IOUWen cpegomn.

Bbl Y3HAETE

— O BHYTPEHHEeW cpepe opraHu3ma 4eno-
BEKA U €€ QOYHKUMAX;
— O TOCTOSHCTBE BHYTPEHHEH cpenbl

(romeocTtase) U ero 3HayeHuH;

— 0 cocTase U hyHKUMAX KPOBM, O rpyn-
nax KpOBH;

— O CBEPTbIBAHHK W NepenuBaHUU KPOBHU M
3HAYEHHH ITUX NPOLECCOB ANA COXpaHeHUs
YKM3HW U 300POBbS YENOBEKa;

— 06 MWMMYyHHOM cUCTEMe uenoseka W
hakTopax, BAMAIOLIMX HAa MMMYHMUTET.

Bbl HAYYUTECDH

— OnuCbiBaTb BHYTPEHHIOIO cpefy 4Yeno-
BEKA;

— MWccnefosatb KAETKH KpoeW (popmeH-
Hble 3NeMeHTbl KPOBM) Ha rOTOBbIX npena-
patax M cpaBHMBaTb MX Mexay cobou;

— 0ObBACHATD  NPUHUMUNABI  NEepenuBaHus
KPOBH M MEXaHM3Mbl CBEPTbIBAHUA KPOBMH;
— 060CcHOBLIBATL 3HaYEHHE AOHOPCTBA;
— obocHosbiBaTh HeobxogumocTb  cobnto-
aeHua mep npogunakTUku MHGEKLUOHHbIX
3abonesaHui.
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COCTAB BHYTPEHHEM CPEJIbI
§ 1 9 OPTAHU3MA U EE ®YHKIIHH.
TOMEOCTA3

BCTNIOMHMUTE BHYTPEHHAA CPEJA OPTAHH3MA U EE
KOMIIOHEHTLI. Bmyrpenmmasa cpema —
1. Kakoe 3HauyeHue ans opraHu3ama umeet 9TO COBOKYHHOCTL JKHIKOCTEH BHYTPH
oKpy»awuwas cpepa? opraHma3Ma, KOoTopas OKpyKaeT ero
2. Kakue cTpyKTypbl opraHuMama uyenoseka KJIeTKH H cOo3gaeT YCIO0BHUA AJOdA IpoTe-
uMmeloT Hen?Cpe,ncheHHblﬁ KOHTaKT ¢ KAHHUSA B HUX OPOIECCOB JKUIHEACATeIb"
OKpY>KalolLlen cpenoi? HOCTH. B HOpMe BHYTpPEHHAA cpeaa
3. Yro npeacrasnser coboi Kpoeb? HHUKOTZA He CONPHUKACACTCA C OKPYIKATIO-
4. Yro Takoe romeocrtas? mieit cpefou.

Buyrpennasa cpega BriaouaeT B cebs
KpO8b, AUMPY A MKAHCEYIO HUIKOCM b,
OCHOBY KOTOPOH COCTABIAET JKHIKOE MENHCKACMOUHOEC Seuwecme0 TKaHeH opra-
HHU3MAa.

B3ANMOCBA3b KOMIIOHEHTOB BHYTPEHHEN CPEIbI. KpoBs mpezcrasiaser coboit
JKHIKYVIO COeAMHHMTENLHYVIO TKAHL BHYTPEHHEH cpeanl opranmama ueaoBexa. Ona
IIOCTOAHHO IBHIKETCH IO kpogenocHomy pycay (cocydam). Tarum obpasom, cama
KPOBb HEIIOCPEICTBEHHO HE COIpHKacaeTca ¢ 0OJABIIHNHCTBOM KJETOK OpraHHM3Ma.
Ograko HEKOTOPOE KOJIHUYECTBO YKHUAKOH COCTABIAIONIEH KPOBW HPOXOAUT dYepes
CTEHKHW TOHHHX KPOBEHOCHBIX COCYIOB M DﬁpﬂBy@T BOOAHHUCTYVHO OﬁDJ’[OqI{y BOKDPYT
KJIETOK — TKAaHEeBYIO 'KHAKOCTD.

YHacTh TKaHeBOH JKHUAKOCTH cobupaercsa B Tomuaimue TPyODOUKH CO CIEno 3aM-
KHYTBIMH KOHUAMH — JaumM@amuieckue wanuaaapvt. Hamee nmumdarudeckue
KATTHAJIAPE IePexXoIaT B TOHKOCTEHHEIE auMmpamuieckue cocydst. B Tex mecrax,
e CIUBAeTCH HECKONbKO IUM(ATAUYECKUX COCYA0B, 00pas3yoTea Aum@amuiecKue
y3abl. UMeHHO 9TH CTPYKTYPEI 00pasyioT JuM(aTHIECKyI0 CHCTeMY, IO KOTOpPOH
nupryiaupyer aumdpa (or mar. lympha — umeraa Bozma, Biara). Jlumda raxxe
npeacTaBadeT coboil PA3HOBHIAHOCTDL KUIKOH COeIHHUTENILHOM TKAHMW, HO B KOTO-
PO, B OTINYHE OT KPOBU, OTCYTCTBYIOT KJETKH, MPAZAIOIINEe KPOBU KPACHBIN IIBET.

@DyHKIHUA BHYTPEHHEN CPEABI. Buyrpennsas cpega opranmsMa obecreumBaer
B3aHMOCBA3b BCeX KJETOK OPraHWaMa ¢ OKpyIKalomieil cpegoil, BLICTYIIAeT B POJIH
IIOCPeTHUKA ITIPH ocymiecTBleHnun obOmena BemecTB. OHa ofecrmeumBaeT KJIETKH
BellecTBaMu, HEOOXOOZUMBIMH A4 UX paboThl, U Uyepe3 Heé yAadAIOTCA NPOIVKTEL
pacmazna.

Kacaerit koMmnoHeHT (CTPYKTypa) BHYTPEHHEH cpebl BEIIOJIHAET PAZ crenudun-
vecknx (pyurnui., Taxk, zanpumep, KPOBL BLINOAHALT claeayIomne QyHKIIHH:

1) dvixamenwviyo — IMEepPeHOCHT KHCIOPOXL, 3abupas ero B JETKHX M3 BO3AVXa,
KO BCEM KJIeTKaM OPraHmMa3Ma, a B 00paTHOM HanpaB/JIeHWH BBIHOCHT B JETKHe yIje-
KHCJIBIA ra3d, KOTOPBIA BBIABIXAETCA BO BHEIIHKIIO CPeny;

2) numamenviyiv — TEePEHOCUT MO BCeMY OPraHM3My Te MUTATEIbHLIE Beme-
CTBa, KOTOPEIE BCACBIBAIOTCH H3 II€PEBAPEHHON IHINHN B KHIIEYHHKE;
3) evidenumenviyo — BBIHOCHT H3 TKaHeH OpOIVKTLI oOMeHa B Te OpraHEl,

KHOTOPRBIE YOIANAKT UX H3 OpranHul3Ma, T. €. B ITIOYKH HJH IIeYeHb;
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4) mepmopezyiAuuOHHY 10 — HATPEBAACH, KPOBb IIEPEHOCHUT TEIJIO OT MEeCTa ero
o0pa3oBaHUA, T. €. U3 CKEJETHBIX MBIIII U IeUeHH, K TeM opraHaM, KOTopble Heol-
XOAUMO COTPeBaTh (KOKa, MO3T | AP.);

D) sawumiyio — KIeTKH, KOTOPLIe ABIAIOTCA COCTABHOH yacThio KpoBU, yOuBa-
IOT 4YIKEepPOAHbIe ATeHThI, IPOHUKAIOIIIHE B OPTaHU3M U BhI3bIBaloiue saboeBaHud,
ITUMH areHTaMu mMoryTt ObiTh OGakTepuu, rpubsbl, npocreinie UAN HEKJIETOUHbIE
¢dopMEI KH3HU — BUpPYchl. Emé ogua cropoHa 3amuTHON ()VHKIUA KPOBU — 3TO
o0pa3oBaHUe CTYCTKA KPOBU — mpomba B TOM MecCTe, IIe HOBPeMIEH cocyI. ITOT
mpoliecc 3aulUIaeT OPraHM3M OT CMEePTEeILHO OIIACHOHU KPOBOIIOTEPH;

6) pecynamopnyio — ONOATEP:KUBAET B OPTAHU3ME OTHOCHTEIbHOE MOCTOAHCTBO
XUMHUUECKOTO cocTaBa U (DpU3UUECKUX CBOMCTRB BO BCEX er0 TKAHAX (roMeocTas) nyTém
IepeHoca Ieaoro paga ODHOJIOTHUECKH AKTHBHBIX BEIIECTE.

BoasmuueTBo ykaszanHbeIX (QPYHKIIUHE CBA3AHO C IEPEHOCOM BEIIECTB B OPraHU3M,
IIO9TOMY YACTO UX 00beJUHAIOT B OAHY 00IIYI0 (QYHKITUIO KPOBU — MPAHCIOPMHYIO.

B numde npoumcxomur yHHUUYTOMKeHHe O00Ie3HETBOPHBIX MHKPOOPTaHMU3MOB.
Taxkum ob6pazom, ocHoBHasa (hyHKOUA auMPbl — sawumuas. Kpome toro, aumda
ofecrieunBaeT BO3BpPAIleHUE B KPOBAHOE PYCJIO TKAHEBOM MHUIKOCTH.

TraneBada }XKUIKOCTL ABIAETCA HEPEIATOUHLIM 3BEHOM MeXXKAY KJIeTKAaMM, KOTO-
pbie OoHa OKPViKaeT, U KpoBbio. MMenno uepes Heé M3 KPOBU B KJIETKH MOMIAZAIOT
HeoOXOoAUMble O JKUSHU BeIlecTBa, HATPUMED KUCI0POA U KOMIIOHEHTLI MUIIH.

IMocToANCTBO BHYTPEHHEH CPE[bI (TOMEOCTA3). Buyrpenuss cpeza opranuama
OTIHUYAETCH OTHOCHUTEJILHLIM IIOCTOAHCTBOM CBOEr0 COCTABA — TIOMEOCTA30M, UTO
ABJSETCA OUEHDL BAMKHBLIM VCIOBUEM KHU3HEAeATEILHOCTH,

Buyrpennas cpeia HAXOAATCA B COCTOAHUHA MOABUIKHOTO, UIH, TAK HA3LIBAEMO-
TO IMHAMHYECKOr0, PABHOBECHA: PA3JHYHBLIE BEeIIECTBA NOCTOAHHO HNOCTYIAIOT 1
VAAXAIOTCSH, HO B cpegHEM HX cogepikaHue ocraéres B npegenax Hopmbl. Ouens
BAXKHO, UTOOBI B IIJ1a3Me KPOBHU ObLIA HOCTOAHHAA KOHIIEHTPAIUA XJ10puda Hampus
(moBapennoii conu) na yposue 0,9 %.

Ecnu xonuuecTBO 9TOH CONMU BO3PACTET, TO CONMEBOI PACTBOD HAYHET BLICACBIBATH
BOAY M3 KJIETOK KPOBHW, a4 €CIIH MOHU3UTCHA, TO BOAA HAUHET M3 MIa3Mbl MOCTYIIATH
B KJETKHU KPOBH #U oHM nojaonaorces. 0,9 % -if pacTeop xjmopuga HaTpud, COOTBET-
CTBYIOI[HAI COCTABY MIa3Mbl KPOBHU, HA3LIBAIOT (pusuoiozuyeckum pacmeopom. Ero
CIEIHATLHO TOTOBAT U NPHA HEOOXOAMMOCTH BBOAAT B opranuam (B ciayuae obe3Bo-
JKUBAHUA UIH IIPU KpoBoIloTEpe).

Cogmep:xanue 2410K03bl — OZHOTO M3 IIABHLIX NHTATENILHBIX BeIIeCTB BO BHY-
TpeHHel cpexe opraHusama udeigoBexa — goikuo cocraBaaTs 0,11—0,12 % . Ecan
JKe YPOBEHDb IVIIOKO03bI MOHU3UTCS NpudbanauTensHo B Aea pasa (go 0,05 %), moary
He XBATHT «TOpIoUero» Aja paboThl ¥ UeJI0BEK cHAUANA MOTEpaeT co3HaHMe, 4 3aTeM
MoskeT OoruOHYTh. lloBhImeHMe Ke KOHIEHTPAIUH IJIIOKO3bI TaK’/Ke OHmaCHO AJIHA
FHHAIHHA.

3AlTOMHHTE

BHyTpeHHss cpega ® TkaHeBas xHAKocTh © KpoBb © Jlumepa © Jlumgpbarnyeckan
cHcrema ® [omeocras
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NPOBEPBTE CEBA

1. OnuwuTe cocTae BHYTPEHHEN Cpefbl OpraHM3Ma YesnoBeKa, PacKpowTe MYHKLUK
€€ COCTaBHbIX 4YacTeW M NpeacTaBbTe Ha CXeMe WX B3auMOCBA3b.

2. Y1o npeactasnser coboi TKaHesasa MXUOKOCTb M KakoBa €€ ponb B opraHuame?

3. Yro npepncraenser cobow kposb? Kakosbl €€ OCHOBHble (DYHKLMM B OPraHua-
me uenoseka? [Mnasma kposu uenoseka Ha 90 % coctout M3 soppbl. Mouemy 8
HOPME HEBO3MOXHO pa3basuTb KPOBb LUCTUNIMPOBAHHOM BOAOW?

4. Yto Takoe numpa? Yem oHa oTnMUaETCs OT KPOBWM M KaKOBbl €€ OCHOBHbIE
hyHKUUH?

5. MNoyemy opraHu3my BaKHO NOAAEP)KMBATb OTHOCHUTENBHOE NOCTOAHCTBO BHY-
TpeHHen cpepbl (romeoctas)? Yto npoucxoauT npu HapyuweHdu romeoctasa’?
MNpuBeaunTe npumepbl HapyleHUs romMeoctasa B OpraHuM3Me 4enoBeka.

Kakue mexaHu3Mbl MOryT feXaTb B OCHOBE NofAep)XaHWs OpraHu3MOM MNOCTOSH-
CTBa BHYTpeHHeW cpefbl (romeoctasa)?

FRRFRRRREFFFREELERE

Mos JIABOPATOPUSA

BBIMIOJIHUTE 3AJJAHUSA

1. Mpouutaite Tekcr. CTpyKTypupyHTe WHpOpMauuio Tekcra, npeobpasosas eé
B Auarpammbl, ¥ obcyauTe NpakTUYECKUE COBETbl NO NOALEP)KAHWIO roMeocTa3sa
C OAQHOKNACCHUKaMM.

BaHbIM yCcnoBMEM HOPMaNbHOW >XHU3HEAEATE/bHOCTH OpraHvama aBnser-
ca obecneyeHuie OTHOCHTENbHONO MNOCTOAHCTBA COCTaBa €ro BHYTPEHHEeW cpeasl.
BHyTpeHHsas cpena opraHu3ama obecneynBaer B3aMMOCBA3b BCEX KNETOK OpraHu3-
Ma C OKpY)>alolUleW Cpeaow, BbiCTynaeT B PONM NOCPeAHUKa NPW OCYULECTBNEHUM
obmeHa BelLlecTs.

Bopa sBnsetca OCHOBOM >XWAKOCTEW BHYTpPeHHeW cpefbl opraHuama. Obuee
copepXaHue BOAbl B OpraHM3Me B3pOC/IOro Yenoseka coctaensier okono 60—68 %
OT Macchl ero vena. [lpM 3ToM Ha [0MAK BHYTPUKAETOYHOW BOMAbI MPUXOAMUTCA
2/, 1. e. 40—45 % wmacchl Tena, a OCTanbHOE KO/MYECTBO BOAbI, COCTaBNAloLLee
20—23 % macchl Tena, pacnpepneneHo BO BHEKJIETOYHOM npocTpaHcTee. M3 Hux
okono 16 % Macchbl coOep>XXUTCA B COCTaBe MEXKIETOUHOM XUAKOCTH, 5 % — BHY-
TPH COCYmoB, T. €. B cocTaBe nna3mbl kposu, 2 % — B nMMdaTHYeckux cocymax,
8 coctaee numdsbl. Kpome toro, ot 1 go 3 % Bogbl OT Macchl Tena BXOAWT B COCTaB
YKUAKOCTEW BHYTPEHHWMX nonocten Tena. Mexay ykasaHHbiMM BOAHBIMWU CEKTOpamu
OpraHv¥3Ma OCYLLECTBNSETCS NOCTOSHHbIM BOAHbIW OOMEH.

CyTtouyHas notpebHocTb B Boge y uyenoseka maccou B 70 Kkr cocrasnser 2,5 n,
M3 HKUx 1,2 N nocTtynaet B ero opraH1M3m B BMAe NWTbEBOW BOoabl, 1 N — C nuuieH,
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0,3 n obpasyercsi np¥ OKUCNEHWU XKMPOB, DENKOB M YyrNeBOAOB. TaKoe e Konuye-
ctBo Boabl (2,5 n) exxecyTouHo BbIBOAWTCA M3 opraHu3ma: ¢ modod — gao 1,5 n,
c notom — 0,5 n, c Bbigbixaembim Bo3gyxom — 0,4 a, c kanom — 0,1 n. Boga
B OpraHuM3me yenosexka obHoensetcs 3a 1 mecsay, a BHekneToyHas — 3a 1 Hegenio.

HepocratoyHoe noctynneHve Boabl B OpraHu3m yenoseka (Hanpwmep, B ob6béEme
MEHbLUEM, YEM BbIAENAETCA C NOTOM) NPHUBOAMUT K YMEHbLUEHWIO BOAbLlI B KPOBW. ITO
COCTOsiHWE Ha3blBaeTcA aernapartauunen (obessoxxunsarue) opranuama. [lermaparaums
Bbi3blBAET CrylleHWe KPOBM, NOBbIlEHUE €€ BA3KOCTM U, KaK CMeacTeue, HapylleHue
Kposoobpauwenusa. Jerngpatauyusa, aocturaiowas 20 % maccbl Tena, MoXKeT npuse-
CTH K NeTanbHblM NOCNEACTBHAM.

2. Ins nydwero 3anoMuMHaHWs M YCBOEHUS MaTepuana naparpacda nocTpouTe MeH-
TanbHylO KapTy «BHyTpeHHss cpena opraHu3ma, €€ KOMMNOHEHTbl U OYHKUHUU»
(cMm. namaTtky Ha c. 17 yuyebHuka).

" LATH K YCIIEXY |

Kakue ycnosus HyXHO cobnwgarb, 4T0o06bl HayuHbiM crnop 6bin 3ddek-

TUBHBIM?

Ons ycnewHoro npotekaH1sa HayuyHbiXx CopoB Heobxogumo cobnopate onpege-

NéHHble YCNOBHA, K KOTOPLIM MOXHO OTHECTH:

1. Bcé, yto rosopuTCcs (MNM NUWETCS) B CNOpPE, AO/MKHO CNYXXHUTb raBHbiM obpa3som
ona tpéx uenew: 1) ans onpasaaHus CBOMX MbiCNed; 2) ona onpoBepxeHus
MbICNIEH NPOTUBHHWKA; 3) ANS OCBeAOMAEHMA.

2. MNepBas 3agaya OCBEAOMNEHMS — 3TO BbIACHUTb, Kak MOHWMAET Hal OMMNOHeHT
CNOpPHbIH Te3uc (TepMMUH, CNOBO W T. M.), €cAv Mbl 3Toro He 3Haem. OB6bIYHO
ocBegoOMAeHWe NPUMEHSETCA B BMAE BOMNPOCOB B NErKOM, €CTECTBEHHOMW, pasro-
BOPHOM, MO BO3MOXHOCTH HE3aMeTHOM dopMe.

3. Ecnu Bbl U ONNOHEHT SACHO MOHWMAaeTe CMbIC/T Te3uca, HO pa3/IMyHoO, TO YacTo Nyylle
BCEro KOMYy-HMOyab «MNOCTYNUTLCA» CBOUM OMNpefeneHUeM WM COBCeM OTOpPOCHTb
CNOpHOEe 3HaueHWe, 3aMeHWB ero apyruim, Bonee noaxopsuiMM.

4. Korpa Te3uc BbIACHEH, ONMOHEHTaM NIMILHWKA pa3 NpencTaBAseTcs Cnyyan peluunTb,
BCTYNaTb /IW B HaydHbld crniop u3-3a 37010 Te3uca. CyulecTByroT M HegoKa3lyemble
TE3UCbI, O KOTOPbIX CEPbE3HbIH ONMOHEHT NPW OObIYHBIX YCNOBMAX HWUKOrAa He
CNOpMT.

5. Yto Kacaetcs nul, C KOTOPbIMWA NPEACTOMT BCTYNMMTb B Hay4HblM CNOpP, TO TYT 4acTo
npuxoauTcs aenatb ewe Gonee crporui Bbibop. MyapocTs Bcex BEKOB M Haponos
npefoCTepPeraeT OT Hay4HbiX CMOPOB C Hefjanékumu nogbmu. Heobxogumo wabe-
ratb 8cTynatb B cnop 6e3 Hy>kabl C rpybbiMm v gep3kum uenosekom. Kpome Toro,
YTO MO3BOIMTENIBHO MEXAY APY3bAMM, TO HEeLONYCTUMO, KOra CMopMLUb MPOCTO CO
3HAKOMbIM MM HE3HAKOMbIM YE/I0BEKOM.

6. K uucny HexenaTtenbHbiX OMMNOHEHTOB OTHOCATCS $BHble COMCTbI, C KOTOPbLIMU
cnoputb 6e3 HyxAabl He CTOWT. YecTHbiM HaydHblM cnop C nogobHbiMKM NOABMM
HEBO3MOXEH, Hener.

7. HeobxoamMmo 3ameTuTb, YTO MHOMAA HAyuyHblM CrOp HaBA3biBAETCHA, NPOBOLMPYeTCS, J

97

yToObl NPUBECTH €ro K Ccope MM K Kaxkon-Hubyab eulé Honee ckBepHOW UEnM.
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§ 20. COCTAB KPOBU

Kposs #a 55—60 % cocrouT U3 miasmbl

u aa 40—45 % — u3 dopMeHHBIX 3jie-

1. Kakoe coctae kpoBWM Yy MO3BOHOYHbBIX MeHTOB (puc. 49). Ilnasma — 970 KUA-
YUBOTHbBIX? Kad YacTb KpPOBH, €€ MEe)KKJIeTOUHOe
2. Kak ocyllecTsnserca nutaHue y amébni? BemecTso. Ona ma 90 % cocTouT U3 BOAHI,

a TakiKe BKIWOUaeT B cel0A Hedblit pAg
BemiecTB: OeJKH, JKUPLI, caXxapa, MHUHe-
pajibHBIE coMr. HacTh 9THX BemIeCcTB — MHUTATEILHLIE BEIIeCTBa, IePeHOCUMbBIEe KPO-
BbLIO K PA3JHUHLIM opramaM. ¥ 0eJKOB IJIasMbl KPOBH MHOT00OpasHble (DYHKIIAH,
Oxnm m3 HUX y49acTBYIOT B CBEDPTLIBAHMM KPOBH, APYTHEe OTBEYAIOT 34 CBA3LIBA-
HHAE 60383HETBOPHBIX MHKPODPI‘&HHSMDB JERIBS Ilyiﬁepoﬂ'ﬂh[x 6EJIKDB, HpOHHKI_T_'[HX
B KPOBH U3BHE.

@DOPMEHHBIE JJIEMEHTBLI KPOBH. K (hopMeHHBIM 2jieMeHTAM KPOBH OTHOCHTCS
apumpouumst, aAellkouums: 1 mpombouumst (puc. 50).

IPUTPOUNTBI, UIW KPACHbBLE KPOBANbLLE MEAbUd, — MAJEHBKUE TUCKOBUIHBIE
KJIeTKH, TepHIoIie BO BpeMs CO3PeBaHus cBoé aapo. B 1 MM® KpoBu uesoBeKa cogep-
JKUTCHA MPUMEPHO 5,5 MIH apUTPOIUATOB. DYHKIUA 3PUTPOIUTOB — JOCTABKA K TKAa-
HAM KHCJI0POJAa U YAaJeHHue YIVIEKUCJIOT0 rasa, T. €. 9PHTPOIUTEI 00eCIIeunBaIOT ALIXa-
TeAbHYIO QYHKINIO KPOBH. BHYTPH apUTPOMNTOB HAXOAATCA MOJIEKYJIBI APKO-KPACHO-
ro ABIXaTeIbHOTO MUTMEeHTa — reMorIoouHa, mo 270 MIH MONIeKyJ B Kamaoi Kierke!
Nmenuo npucyTCTBHE B SPUTPOIUTAX TeMOIOOAHA Ae1aeT KPOBb KPACHOM.

HuckoBuaHaA, IBOAKOBOTHYTAad JOpMa 3PUTPOIIUTOB 00LCTIeUHBAeT HANOOIBIIYIO
MOBEPXHOCTL COMPUKOCHOBEHHUS MPU HAUMEHbIIeM 00BhéMe. I10aTOMYy 9pHTPOIHTEI
MOTYT IPOHUKATH B CAMBIE TOHKHE KATHJJIADPI, OBICTPO OTAABAA KHCIOPOI KJIETKAM.
Oﬁ]I'{ElH ODOBEPXHOCTL BCEX IPHUTPOIMHMTOB OOHOTO YeJI0BEKA O0YeHD BeIHUKAa: GOJIhDIE

TpomGoLMTbI
JNerkounTsl =)
o®s
9 e

IpuUTpoumThI

GOPMEHHBIE
SJIEMEHTHI MAA3MA
40-45 % 50-60 %

Puc. 49. Cocrag Kposu
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dyroonsHOro 10! DPUTPOUUTHI FKUBYT B Sputpouut )
kposu okoyao 120 gueii, a 3aTeM paspyimaloTcs /.'.'"’—.'.“’ Neixoumr
B IEeUYeHH MU cene3énke. HoBble spUTPOIIATEL TF’OMGOH"'T‘.. @

o0pasyoTca B KPAacHOM KOCTHOM MO3re, pac- < % ¢

TOJMOKEeHHOM B r'y0MaTOM KOCTHOM BeIIleCTBe. o .$

JellkouThl — KJETKH KPOBH, UMeIOI[ue ® .. [+] a. L
agpa. UX ropasgo MeHble, UeM 3PUTPOILU- ... .... .."..
ToB, — 4—9 TBIc. B 1 MM® KpoBu. OgHako ux \ 0e° "o o {’
YNCJI0 MOJKeT CHILHO KonebaThes, BoadpacTas .... .... }'
npu MHOrux saboneBanmax. B oramume oOT v.. ... Q@
APUTPOILUTOB, JEHKOIUTHI HAZBIBAIOT OeIbIMU ?.. [+ ‘ ...
KPOBSAHBIMH TEJbIIAMHA. ".: o .:.

B xpoBu ueroBeKa HAXOIUTCA HECKOJILKO ad A

PasHOBHAHOCTEH MAeHKOIHTOB, KaKgad H3
KOTOPBLIX BBIIIOJHAET ONpemeléHHbIe (VHK-
IIHhA. HU BCeE OHH DﬁeCHB‘IHBHIUT KpOBH BbITIOJI-
HeHHe eé 3aU(UTHBIX QYHKIIHIA.

Oauu BUALI JeHKONUTORB BEIPAOATLIBAIOT 0c00bIe OIKM, KOTOPble PACIIO3HAIOT U
CBA3LIBAIOT UVIKEepOAHLIC arenTol (bakTepun, mpocTeinue, rpubnl), H XUMUUECKHE
coeguHeHUA. JTU DeJKH HasbiBaloT aHTHTedaMu. CBA3aHHbBIe aHTUTEIAMHU BPEIO-
HOCHBIE YaCTHILBI HEe MOI'yT HpDHIiHHYTB B TKAHHA YeJOBEKA U CTAHOBHATCH 683]3])8,1];'

Puc. 50. DopmeHHble 31eMeHTbl
KpoBK

HBIMH.
Jlpyrue BUALI TeHAKOMUTOB CIOCOOHBI K 3aXBATY U YVHHUUTOIKEHHUIO UYIKEPOAHBIX
YAaCTHIL, MOJEKYJ U KJIETOK, IPOHUKINTUX B KPOBb, — (haromurody. Kpome Toro, onn

MOTYT PAaCHO3HABAThE U YHHUTOMKATE PAKOBEIE W CTaphble, OTMHPAIOIHE KIETKHA.

PabGora nefikoumuTOB TPpyLHAS U OMACHAS: MHOMKECTBO KIETOK «BOemnoil KpoBH»
norubaeT, 3a0IUIAA OPTAHKU3M CBOETO XO03AWHA OT pas3anuHbIX uHbpeknuii. AuByT
JeUKOMHUTELI HeJOJIT0 — BCEro HeCKOJLKO Aieil, a 3aTeM paspylIaloTes B cele3tHKe.
Hogspble e 1elfiKoIMUThI BRIpADATBIBAIOTCA B KPACHOM KOCTHOM Moare u pumdaruue-
CKHX y3JIax.

TpoM6omuTEI — OUEeHb MAIEHLKHE, IJIOCKHUE KJIeTKH HenpaBUIbHONU (hopMbI,
He uMelomue gaep. 4Yueno UxX B KpoBU uenoBeka xoiaebinerca or 200 zo 400 Tuic.
B 1 mm®. OGBIUHO HX HABBLIBAIOT KPOBAHLIMH IIJIACTUHKAMHI U HE CUATAIOT KJICTKAMH.
Onn mocroaHHO 00pas3yOTCA B KPACHOM KOCTHOM MO3Te U }KHUBYT BCET0 HECKOJIBKO
cytok. Ilpn moBpesxgeHun cocyga TPOMOOIIUTEI, HAXOIAIIHECA B 9TOM MECTE KPOBA-
HOTO pycna, pagpyinaiores. B 9To BpeMsa u3 HUX BRIXOAUT PSS X UMHAUCCKUX BEIIECTR,
HeoOXOAUMBIX A4S CBEPTHLIBAHUA KPOBH.

OGparuTe BHUMAaHHE, UTO ¥ BIPOCIOT0 MYMKUMHLI OIPUMEPHO 5 1 KPOBH, Y IKEH-
IMHAHLI HEMHOTO MeHbIle — 4,5 7, a V¥ HOBOPO:KAEHHOro Toasko 250 mi.

,IIEI‘IO KPOBH. He Bca KPOBb HOCTOAHHO MEPEABUTACTCH 10 COCYLAM: YACTH KPOBU
HAXOAUTCA B OCOOBLIX XPAHUIUINAX. JTUMHU XPAHUIUNIAMHA, HIH A0 KPOBH, ABIA-
I0TCHA COCYVABI KOJKH, MeueHU U cene3zéHKkU. Ilpu Gonbmux (puanuecKUx HATPY3KAX
HJIN TPaBMax, KOTOPLIE COMPOBOMKIAIOTCH CHILHLIM KPOBOTEUEHHUEM, KPOBL U3 HEII0
HAUYMHAET aKTHBHO ABUTAThCH IO COCYAAM, BLIMONHAA CBOU (DVHKI[HH,
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§20. Cocras kpoBu

3AlTOMHHTE

lMnazma kposu ® DopmeHHbIE 31€MEHTbI KPOBH: 3PUTPOLHTbI, NIEHKOUHTBI,
Tpomboyutsl ® [emornobur ® AHtutena ® @aroyntos * [eno Kposu

lMPOBEPBTE CEBA

1. Kakos coctaB Kposu uenoseka?

2. Yto Takoe nnas3ma KpPOBM, KakKOB €€ COCTaB W HyHKUWK?

3. Kakoe 3HayeHue ansa nopfep)KaHWsa romeocrasa MMeeT aeno Kposu?

4. Paccmotpute pucyHok 50. YcraHoBuTE B3aMMOCBS3b MeXpny CTpoeHuem dhop-
MEHHbIX 3/IEMEHTOB KPOBM W BbINOAHAEMbIMU (DYHKLHUAMM.

1. MoueMy KpOBb CYMTAIOT CHMBOIOM XKM3HU?
2. MNoueMy OpraHu3My Ba>KHO NOALEPXKMBATb OTHOCWTENIbHOE MNOCTOSIHCTBO BHYTPEH-
Hel cpepbi?

FEEFRPEERFERERERL

MosA JIABOPATOPUA

M3yyeHne MUKPOCKOMUYECKOro CTPOEHHUA KPOBH
yenoBeKa U NArywKH (cpaBHeHHUe)

Llenb paborbi: BbisCHUTE OCOBEHHOCTM (CpasHMTb) CTPOEHWS KPOBWM YeslOBEKA M
NATYLWKHK.

Marepuansl ¥ 060pyAOBaHHE: rOTOBbIE MUKPONPENapaTthl KPOBU NIATYLLKKA W YENo-
BeKa.

Xop paborbl

1. Paccmotpute npenaparbl kpoBu uyesnoseka W narywku. Obparure BHuMaHue Ha
hOpMy 3IPUTPOUMTOB NpPMU paccMarpusaHuu Mx ceepxy u cboky. OguHakosa nu
OHa y uenoseka u narywku? lMoagymaiTte, noyemy npu paccMaTtpuBaHuMKM nopj
CBETOBbIM MMKPOCKOMNOM 3PHUTPOLUMTLI KPOBM YenoBeKka B CPEAHEW 4acTh cnerka
npocee4yrBealorT.

a

e

Puc. 51. Knetku kposwu: narywku (a), yenoseka (6)
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fhaea 5. BHyTpeHHss cpepa opraHu3ma

2. 3apucynute B oaHoM MacwTtabe no 2—3 3puTpouMTa M3 KaXKAoro npenapara
KPOBWM W OAWH NEMKOUWMT M3 npenaparta KPOBM 4enoseka.

3. Hahaute uyepTbl CXOACTBA 3PUTPOLMTOB KPOBM uenoseka M narywku. CpasHute
NEWKOUMTbI U IPUTPOLMTBI KPOBMU uenoseka. B 4ém ux pasznuuua?

4. Cpenante sbiBoabl. OTBeTbTe Ha BONPOC: YbA KPOBb, YENOBEKA MU NATYWKH,
nepeHeceér B eauHuUy BpemeHW Gonblie kucnopoga v noyemy? Bce orsers M
caenaHHble BaMu BbIBOAbl 3anuliMTe B TeTpagb.

AJiA JIIO603HATEJIbHbBIX

@arouurtos. fAsneHue charounTosa ObiNO OTKPLITO BENUKMM PYCCKMUM MUKPO-
buonorom Hneéid Hnsuvom MeynukoBoim. ImeHHO OH OBHapy»un, 4TO HEKOTOpbie
nenkounTel cnocobHbl aBuratbca, nogobHo amébam, M 3axBaTbiBaTb YyXKEpPOAHble
yacTuupl B Kposu. ITu knetkn WM. U. MeuHukos Hasean charouutamu, T. €. MOXKM-
patensMu, a OTKpPbITOe SBneHWe — arounTo3om.

AHanu3 KpoBM M ero 3Ha4YeHWe ONA AWArHOCTUKM COCTOSHMA OpraHuM3ma.
Ona npaBunbHOM AMArHOCTUKKM 3abonesBaHWi, OUEHKU COCTOAHWSA OpraHu3ma 4eno-
BeKa MPOBOAAT aHanu3 KposWu. PaccmoTpum, 4TO nokasbiBaeT aHanM3 KPOBMU Ha
npvMepe Hanbonee yacto HasHa4aeMbix UCCnedoBaHUW — obwe2o aHa/u3a KPOBH
M 6UOXUMUYECKO20 GHA/IU3A KPOBW.

O6wun (knuHuueckun) ananus kposu (OAK) — naubonee uacto wcnonb-
3yeMoe uccnefgoBaHue, NPUMEHAeMoe AN AMAarHoCTMKM MHorux 3abonesanui. Ero
NPUMEHSIOT BO BCEX 0ONacTax MeaWUMHbl ANA AMAarHOCTUPOBAHWA, KOHTPONs Tede-
HUs OonesHer, NpoMNaKTHUECKOH OLEHKM COCTOsIHMA opraHu3ama. B xoge paHHoro
aHanuW3a onpefensercid MHOTO NoKa3aTenel KpPOBM, KaXKAblM M3 KOTOPbIX yKa3blBaeT
Ha onpefenéHHble HapyleHus pabotel opraiuama. OAK nossonsier oueHuTb cogep-
aHue remornobuHa B KPOBM, KOMIMYECTBO 3PMTPOUMTOB, uBemoBol noxaszamens,
KONMMYECTBO TPOMBOUWTOB, NEMKOUUTOB WU WX BuAabl (nerkorpammy). KauHuueckuw
aHanu3 KPOBM TaK)Xe NO3BOJIAET y3Harb CKOPOCTb ocepaHus aputpouutos (CO3) —
BaXXHblM NOKa3aTenb, YKa3biBalOWMWKA Ha BOCNafMTE/IbHbIM NPOLECC B OpraHu3me.

C nomouibio AaHHOTO WCCNefoBaHWs Bpay MOXKET BbIABUTb C/EAylollUe Mpo-
6nembl B opraHu3ame: aHemMuio (MasoKpoBUE); BOCNANWUTE/IbHbIE NMPOLECcChl pa3HoM
npyupoabl; MHMEKUMOHHble 3abonesaHus; 310KaYecTBeHHble 3ab0neBaHUs KpPOBH;
HapyLWeHWs CBEPTbIBAEMOCTH KPOBW; HalM4YWe anNepriyecKkux peakuui.

C nomouibio GMOXMMHYECKOro aHanu3a KpPOBM Bpay OnNpeaenser COCTOsHWE
M (PYHKUMOHMPOBAHWE OPraHOB W CUCTEM YeJoBeKa, HefocTaTok BMTAMUHOB U
mukpoanemeHTos. Cyuiecteyet 6onee 40 nokasarenei gaHHOro MCCNeqoOBaHMsA Kpo-
BY. Kakgomy nauyueHTy Bpay Ha3HadyaeT UccinefoBaHWe Tex rnokaslaresned OUoxuMMuu
KPOBM, KOTOpble HeoDXOoAWMbl ANS AMArHOCTMPOBaHWS onpepenéHHoro 3abonesa-
Hus. Hanbonee yacto onpegensioTcs cneayroline xapakrepucTuku Bruoxummyeckoro
aHanusa: obuwumn benok; rawokosa; GunupybuH u gp.
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CBEPTBIBAHUE KPOBM.
2 1 . HIEPEJIMUBAHUE KPOBH.
I'PYIIIIBI KPOBU

CBEPTBHIBAHHE KPOBH — BaskHelimas

BCNOMHMTE
3aMUTHAS pPeaknusd, NpemoXpaHdoIas
1. B uém nposensercs 3awuTtHas DyHKUUS OPraHmsM OT KPOBOHOTEPH LPH paspy-
KpoBu? HIeHHH cOCYyXOB. [1/14 B3POCIOTO MY UM -
2. Kakue hopmeHHbie 3/1eMeHTbI KpoBu obe- HBI YCJIOBHO CMEPTEeJIbHO OMACHOH ABIA-
CNeYyMBaloT 3alUMTHYIO (YHKUKIO opra- erca morepa 1,5—2,0 1 kpoBu, a BOT
HM3Ma W B YEM WX KOHKpeTHas posnb? JKeHIINHA MOMKeT IEepeHeCcTH IIOTepio

maxce 2,5 1, XoTd 9TO, KOHEUHO, IPHBO-
OUT K OTPHUIATEJbHBIM IIOCIEICTBHAM,

B MecTe moBpe:kgeHHA cocyaa, HAIpPHMep IIPH Hope3e, HAUMHAIOT Pa3pyIIaThCca
TPpoMOOIUTEI, BBLIZEJAA BellecTBa, sanyckamomue obpasosanme tpomba. Hpome
TOT0, HeJblid PpAJ HeoOXOOHMEBIX IJIA 9TOr0 XHMHUECKHX COeIMHEHHI IMocTyIlaeT ua
MMOBPEKIGHHLIX TKAHEH I NIa3MLI KPOBH. B pesyiabrare JOBOJLHO AIUHHOHN IEmou-
KH XHMHUEeCKHX B3auMoZeiicTBHIH H3 OeJKa NIasMbl KPOBH, KOTOPEIH Has3blBaeTCsa
¢bubpunoren, o6pas3yioTcsa OINHHbBIe HUTH Oenka (puOpHHA. DTH HUTH CILJIeTAIOTCA
B momo0OHe CeTKH, B KOTOPOH «3amyTeIBAIOTCA» (OpPMeHHBIE 3JeMeHThl KpPOBH,
U B peayibTaTe BO3HUKaET TPOMO, MePeKPHIBAIONINI paHy W MpeKpanjalnmuii Kpo-
BoTeuenne (puc. 52).

Ilpu HexkoTOpPLIX 3a00JeBaHUAX CBEPTLIBAEMOCTh KPOBH IMOBBIIIAECTCA H TPOMOBI
00pasyoTcsa B HeIOBPEKAEHHBIX KPOBEHOCHBIX cOCyAax, HapyIinasd KpoBoTok. Ecan
TaKoe cIaydaeTcs B Cepllle, MOKeT BO3HHUKHYTh
ungaprxm (rubens KIETOK CePAEUHON MBIIIIED),
a ecIW B MO3re, TO uMcyasm (rabdens KIETOK
TOJIOBHOTO MO3ra — HEeHpPOHOB H INIHAILHBIX
KIIETOK).

ITEPEJIMBAHHE KPOBH. Yo ke genars, eciau
TNOBpPeKIeHNEe COCYZOB OOIIMpPHOE W UeIOBEeK
ycmesr morepAaTh MHOrTo KpoBm? Ilpmxoamres
IepeuBATh YeJ0BeKY UYVIKVIO KPOBb.

Emé npeBHMe rpeKM OBITAIHCH CIACTH HCTe-
KaloNIuX KPOBLIO pPaHEHBIX BOWHOB, ZABasg MM
OHTE TEIAVIO KPOBh ATHEHKA WJIHN TeJEHKAa, XOTA
oro Mmajo nomorago. B XIX B. B Jlongone 6n1an
cIenaHbl MepPBble HMONBITKH HEIOCPeICTBEHHOTO
mepeJUBAHNUA KPOBH OT OJHOTO YeJIoBeKa K APV-
roMy, HO IIPH 3TOM YacTo HaOJII0ZAaI0Ch CIHIIA-
HHUE 9PUTPOIHUTOR, UX pPa3pylleHHe, H B Pe3yib-
raTe 6onpHoll morumban. Okasanochb, YTO KPOBL
OJHOTO YeJ0BeKa MosKeT ObITh CMepTeabHO OIIac-
"HoHl mias apyroro. Koroa B aToit npodiaeme paso-
Opannck, TO BEIACHUIMW, UTO KPOBb BCEX JIOAE

Puc. 52. TpomboobpasosaHue MOJKHO pasfeauTh Ha UeThIpe 'PYNIEL.
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Puc. 53. Cxema nepenuBaHusa KpPOBMU

T'pyniisl KPOBH. CyiiecTBYIOT ABe cuUCcTeMbl 0003HAUEHHA TPYHI KpoBu. B mep-
BOH rpymnnsl KpoBH oboauauaior puMmckumu nudpamu [—IV, a Bo Bropoit — natun-
ckuMu OykBamu A, B u nynem — cucrema ABO.

B Teuenmne yxu3HU rpynna KPOBU V YejoBeKa He MengercA. O0maganue Toil uian
HHOU IPYIIION KPOBH onpepensaercsa renerudeckn. Bonee 40 % eBpomneiiiieB uMeior
II(A) rpynnoy kposu, 40 % — 1(0), 10 % — I1IIL(B) n Toasko 6 % — IV(AB).

¥ mroneit ¢ 1(0) rpymmnoit KpoBHU SPUTPOIUTEI HE CAUIIAIOTCA, H IOITOMY UX KPOBb
MOIKHO DepeuBATEL BCEM JI0IAM, He3aBHCHMO OT UX I'PYINLI KpoBH. Takux mmomeit
Ha3BIBAIOT yHUBepcaavhbvimu donopamu. Tem, y Koro kpoBs orHocurcsa ¥ IV(AB)
TPYIIie, MOYKHO IIePeINBATHh HeOONbIOe KOJIUULCTBO KPOBHU JI000ii IPYIINbI, TAK KAaK
V HUX B IIJIA3Me HET BeI[eCTB, IPUBOAANINX K CAUIAHUIO 9PUTPOILUTOB. ITUX JTI0AE
HA3LIBAIOT YHUGEPCAnbHbLMU peyunueumamu. TemM, y KOTO KPOBL OTHOCHTCH KO
II(A) nnn 11I(B) rpynmne, MOKHO IepeanBaTh KpoBb cBoeil nan 1(0) rpyonsr. Ho npa-
BUJIbHEE BCeTa UCIONb30BATH LA I€PeJNBAHNA KPOBb TOH I'PYIIBI, KOTOPAA TEUET
B cocyzax HYIKIAIOMIETOCH B MepeluBanunu yenosexa (puc. 53).

PE3yCc-®AKTOP. K macroamemMy BpeMeHH YCTAHOBIEHO, UTO B KPOBU UeJOBeKa
MIPUCYTCTBYET MHOTO PA3HOBUAHOCTEH MOJIEKYJ OeJlKa, CIIOCOOHBIX B3aUMOAEeHCTBO-
BaTh MeKAy cob0ii, W BpauydW AOJIKHBI HTO VUHTHIBATHL IIPH MIEPEJIUBAHUU KPOBU
(pmc. 54). Hanpumep, Ha HAPYIKHOH MOBEPXHOCTH IPUTPOIHNTOB MOYKET TIPHUCYT-
CTBOBATEL DEJIOK, HA3BAHHBIN pe3yc-pakmopom. Hazsanue sToro 6e1ka IpOUCXOLAT
OT HazBaHUA BuAa 00e3bIHBI — MAaKaK-pesyc,
B OPHTPOIIUTAX KPOBU KOTOPOH 0H 6LL oGHApPY-
sxera B 1940 r.

ABTOp&MH ITOTO OTHEPBITHA CTanln ElBCTpa'
nuiicknit yuénniii Kapa Jlandwmeiinep (on
ke B 1900 r. OTKpBLI TPYOOEI KPOBH, 34 UTO
B 1930 r. monyuun HobeneBckyio mpemMuio) u
aMepHKaHCKUH yuéHblll Aanexcandp Bumnep.
Jliogeii, cogep:kamnx B Kposn 6emoK peaye-dak-
TOP, HA3BIBAIOT peadyc-noaoikureasasiMmu Rh(+).

Ho y 15 % eBpomeiines oToro 6e1ka B KPOBH HET,  Ppyc. 54. Cpaya KpoBU B MeAVLMH-
HX HAa3pIBalOT peayc-orpunarteanrHsiMu Rh(-). ckom ueHtpe




CkayaH ¢ material100.tilda.ws

b g AR P . A P R R EWE R ID RS g

§21. CeépTeiBaHue kposu. [lepennBaHue Kposu. [pyrinsl KpoBu

Ecau uenoBeKy ¢ OTpAIATENbHBIM pe3yc-(DaKTOPOM MepenuTh KPOBb OT YesioBeKa ¢
IIOJIOKUTEJIBHBIM peadyc-(parTopoM, TO ero AuM(pOIMATHI HAUHYT BhIPabATHIBATH
AHTHTENA K YYKEePOJHOMY AJIA 9TOTO OPTaHU3Ma pe3dyc-(PaKTopy W BO3HHKHET peak-
nusg HecoBMectumocTH. Ocobbie mpobiaemMsl, cBA3aHHLIE ¢ pedye-(haKTOpoM, BO3HH-
KaioT Opu OepeMeHHOCTH.

JHoHOPCTBO. HecmoTpsa HA DOCTHIKEHUA COBPEMEHHON HAYKH, CBA3AHHBIE C CO3-
IAHUEM UCKYCCMECeHHbLX 3amenumenell Kposu, JOHOPCKAA KPOBL OCTAETCHA HezaMe-
HUMOH IPU MEePeJIUBAHUAX MOCTPAZABIINAM OT PA3JNUUHLIX TPABM, OAIlUeHTAM 0L~
HHUI[ IPU MIPOBEeAeHUH CIOKHBIX ONMEPAIlMH B B IPYIHUX JKU3HEHHBIX CUTYAIlHAX.

14 uoHa BO BceM MHpe oTMedaeTcd BeceMHUPHBIN IeHb JOHOPA KPOBH.

Hdonopemeo kposu (ot nar. donare — gapurh) — goOpoBONbHAA cAavda KPOBH
1 (U1U) e€é KOMIIOHEHTOB JOHOPAMH, a4 TAKIKE MEPONPHUATUS, HATIPDABICHHLIE HAa
oprammMsanuio u obecmeueHne 0e30MACHOCTH 3arOTOBKH KPOBU U €€ KOMIIOHEHTOB.
Opramusanueil 1 Opomarasgod JOHOPCTBA KPOBHU 3aHumaeTca Cayxicba kposu.

IlepenuBanue Uy:KepoaHOH KPOBHU SABAAETCA CTPECCOM IJIA OpraHU3Ma, a Imepe-
JJHUBaHHE CUGCTBEHHUﬁ IIO3BOJHET CBECTH K MUHMMYMY HeraTUBHbIE 3[1][_1JEI{TI::I. BCEM
JAI0OAM, UbfA TpodeccHA CBA3aHA ¢ BBRICOKMMH PHCKAMHN TpPaBMATH3MAa (BOEHHLIE,
corpygauku Pocreapgun, MYUC, moxxapusle), DaeHTaM OHepej IocjaeIyIomen mia-
HOBO# omepanmeil u ap. nmexecoobpasno sagyvmarnhea o6 aymodonopemee — 3aro-
TOBKE cOOCTBEHHON KPOBH.

3AlTIOMHHTE

CsépreiBaHine kposu ® [pynnbei kpoBu ® [lepennBaHne KpoBu ® AHemus ©
Tpom6 ¢ @ubpuHoreH n ¢pubpuH * [JoHop ® PeuynnueHt

lTPOBEPBTE CEBA

1. Yto Takoe cBépTbiBaHHE KPOBM M Kakos ero mexaHu3m? CocTasbre cxemy, oTpa-
YKaloLLYl0 MexaHW3M CBEPTbIBaHMS KPOBMW (3a>KWBNEHWs pakbl).

2. Kakoe 3HaueHue umeet nepenusaHue kposu? [peanonoxute, B KaKux cUTyauusax
4eNoBeKY MOXeT notpeboBarbcs nepenusBaHue Kposu?

3. Uto BamM M3BECTHO O COBMECTUMOCTM Fpynn KpPOBU npu €€ nepenusBaHuu? Kro
TakMe OOHOPbl U PELUUNUEHTbI?

4. W3sectha nu Bam Bawa rpynna kposu? Jllogn C Kakow rpynnow KpoBWM MOryT
BbiTb BawKMK goHOpamu?

5. BbiscHUTE, KTO M3 BalWMX POACTBEHHWMKOB MM 3HAKOMbIX SBNAETCS LOHOPOM.
ObcyauTte € yvawMMucs Kacca, NOYEMy NoAM, CAAIOLIME KPOBb, 3aCNy>XWBAKOT
nouéra W yBaxeHus B obuiecTse.

6. O6ocHyTe 3HauyeHWe AOHOPCTBA.

7. Ucnonb3ys pocTynHble WH(OPMALMOHHbIE WCTOYHMKM, TMOATOTOBBTE NaAMATKY
AOHOPY, BKAOHAKWYK WHAOOPMaUMI O TpeboBaHUAX K HeMy, ero npasax
U 0DA3aHHOCTAX, a TaKXXe peKoMeHZauuu Mo OCYLLECTBNEHWIO YHU3HeaesiTeNbHO-
CTW OO W nocne npouenypbl caadyd kposu. [peactasste namaTKy B BUAe Harnag-
HOro nnakata, MHdorpadmku.
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[MoueMy [OHOPOB WAU PELUNUEHTOB WMHOTAA Ha3biBAlOT YHWBEPCANbHLIMKU, HO
B KaXK[JOM KOHKPETHOM Cnydyae MepesiMBaHus KPOBW MNpeABapuTeNbHO MPOBOAAT
UCCnegoBaHUA Ha €€ COBMEeCTUMOCTb?

IS I,

Mos JIABOPATOPUSA

ANA JIIObO3HATEJIbHbIX

Pesyc-koHpAUKT martepu U nnoga. Kak # Bce hakTopsl, onpegenstouMe rpymn-
nbl KPOBM, pe3yc-dhakTop nepefaercs no Hacnenctsy. Ecnu y keHbl pesyc-dhaktop
OTPUUATENbHBIA, @ Yy €8 MyXa MONOXKMUTENbHbIM, TO U pebEHOK MOoXXeT yHacnego-
BaTb OT OTUA MONOXXWTENbHbIM pe3yc-drakTop. [lOBONBHO 4YacTo cAyyaercs Tak, 4To
pesyc-oTpuuartenbHas »eHlMHa BblHALWMBAET pes3yc-nonoXuTtenbHbld nnoa. Ecnu
3PUTPOUMTHI 3MOpPUOHA C 4Yy)KepoaHbiM ANa mMatepu pe3yc-Oenkom nonagyt B eé
KPOBb, TO UMMYHHasi cMcTema matepu DyaeT sbipabaTbiBaTh aHTUTENa K pesyc-6enky
M YHWUUTOXKaTb 3PUTPOUMTBI Nnoaa. IT0 MOXKET NPUBECTHM K Uenomy psay Hebnaro-
NPUATHbLIX NOCNENCTBUM.

Mpu nepsoit GepeMeHHOCTU KOHUEHTPaUMsa B KPOBW 3TUX aHTUTEN CpasHWTE b-
HO HeBeNWKa W NA0J pa3BUBaEeTCsA, HE MCMbiTbiBad WX BpeAHbix BAWAHWW. [lpwu
nocnenyrowmux GepeMeHHOCTAX BEPOSTHOCTb BO3HWUKHOBEHWA NpobnemM, CBA3aHHbIX
C pe3yc-KOH(IMKTOM, NOBbILIAETCA.

PazeuTre KOH(p/IMKTa BO3MOXKHO U B TOM C/ay4yae, €C/M KPpOBb Manbilwa U mate-
pH He coBMecTuMbl no rpynne. OgHako rpynnosas HECOBMECTMMOCTb MeHee onacHa
M He npeaBeliaeT TaKMX OCNOXHEHHH, KaK HECOBMECTMMOCTb Mo pe3yc-thaxkTopy.

JocTuxeHnss coBpeMeHHOW MeauLUMHbl OCTaBASOT BCE MEHbllUe LaHCOB Ha BO3-
HUKHOBeHMe npobnem, CBA3aHHbIX C HECOBMECTUMOCTBIO NO pe3yc-hakTopy.

JTO BAXXHO 3HATbHb

OnpepenexHue rpynn KpoBMu y 4enoBeka

B coBpeMeHHOW KAMHWYECKOW MNPaKTUKe LWHWPOKO WCNONb3yeTcs OonpefeneHue
rpynnbl KpoBW nauueHToB. M3 MHOXEcCTBa M3BECTHbIX K HaCTOSLULEMY BpPEeMEeHMU
CUCTEeM rpynn Kposu, Havbonee 3HayvmoMr senserca cuctema ABO, cornacHo KoTo-
PO BbIAENSIOT YETbIpe rpynnbl KPOBW B 3aBUCMMOCTM OT CTPYKTYpPbl MoOsMcaxa-
pUAHOTO aHTHUreHa Ha noeepxHocTu aputpouuTtos: | (0), II (A), Il (B) » IV (AB).

B kpoeu ntopen c rpynnor kposu Il (A) HaxopAaTcs aHTUTena K aHtureHy B,
y nogen ¢ rpynnor kposu lll (B) — k anTureny A, y niogen ¢ rpynnow Kposu
| (0) — oba TMna 3TMX aHTUTEN, Y MIONEH C YETBEPTOM rPYNNoOM KPOBM HET HM
aHTH-A, HKM aHTU-B aHtuTen. pU KOHTaKTe aHTHUTEN C COOTBETCTBYIOLLMMHU aHTure-
HamMK Ha MOBEPXHOCTH KNETOK MPOMCXOAWT CBA3blBAHWE W JanbHeHllee coeduHeHWe
B M/IOTHbIE CKONMeHua (peakuusa arrmoTuHauWm).
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§ 22 ., UMMYHUTET U ETO BUJBI

HMMYHHTET. Ilog uMMyHHATETOM MOHU-
MalOT VYCTOWYMBOCTL OpraHuaMa K

1. Yo Bam u3BecTtHo 06 MMMyHUTETE? HH(EKIHOHHBIM AaTeHTaM H YYyXKepox-
2. Kakoe sknag M. M. MeuHukoea B u3yye- HEBEIM BeIlecTBaM.

HWe UMMYyHWTeTa? Hmvmynurer (or mat. immunitas —
3. Yro Takoe THmyc? ocBoboxgenne, madaBiaeHne) — HACIEI-

CTBeHHAaA UJIH MPUOOPeTEéHHAA HeBOCIIPH-
UMYHBOCTb, COIPOTHBIAEMOCT:L Opra-
HU3Ma K ONPeAeJTEeHHBIM B0o30yauTenaM OosesHell MIW UYKEPOAHLIM BeIIecTBAM H
TenaMm (AgaM, KJIeTKaM X T. I.), KOTOPBIE OIAaCHBI AJIA UeJI0BEeKa.

HUMMYHHAS CHCTEMA H EE OPTAHBLI. B zamiure HeI0CTHOCTH B OMOIOTMUYeCKOMH
HHAWUBUAYAJILHOCTH OPraHU3Ma UeJIOBeKa MPUHUMAeT YUaCTHe UMMYHHAS cucmemd.

Oma npeacraBageT cob0i COBOKYIIHOCTD OPTAHOB, TKaHeH U KJIETOK, paboTa KOTO-
PBIX HEMMOCPeACTBEHHO HAMpPaBJIeHA HA 3allATY OPraHU3Ma OT Pa3iHYHBIX BO30OyIH-
Tesel 3abosieBanuil (HATOT@HOB) MM HA UCTPebIeHHE MOMABIIUX B OPraHU3M Uysie-
POAHBIX BEIIeCTB U TeJ.

HMmynHasg cHcTeMa — JTO COBOKYIHOCTHL OPTaHOB, TKaHeil W KJIETOK, padoTta
KOTOPLIX HATIPABJIeHa HEIIOCPEACTBEeHHO Ha 3AIATY OPTaHU3Ma OT PA3JIUIHLIX 3a00-
JeBaHUH M Ha ucTpedJeHHe yiKe IONABIINX B OPTAaHU3M UYKEePOAHBIX BeIIeCTB.

OueHb BasKHYIO POJIb B (DOPMUPOBAHNHE MMMYHNTETA UIPAeT BHJIOYKOBAA KeJe-
3a, unu Tumyc. OHA pacrosioykeHa 3a IPYAMHONA U XOPOIIO PA3BUTA TOJBKO B JeT-
cTBe.

NMMmynnas cucreMa HCTOPAYECKHT pasfesieHa Ha ABe YaCTH — CHCTEMY KJIeTOU-
HOTO UMMYHHUTETA U CHCTEMY I'yMOPAJIbHOTO UMMYHHUTETA.

HUMMyHHBIH OTBET. Ecnn Bo30yAUTENN CMOTIN TPOHUKHYTH Uepe3 3alUTHLIe
IMIOKPOBBI UeJIOBEKA, T. €. Uepes KOMKY WJH CIU3ucThle 000J0UKHA (HaTpUMep, HOCO-
TJIOTKH), TO 3AIIUTY OPTAHM3MA OCYIIECTBAAIOT KPOBL 1 suMmda. B rom mecte, Kyga
MpoHUKIAa UHPEKIINA, BOZHUKACT KJACMOUHBLL UMMYHHbLL omeem. Tam ouensn
Op1cTPO cobepyTea JeHKOMHUTRI, 4TOOBl YHHUTOKHATE BO30VAUTEIeH, BBI3BIBAIOIIIHNX
foneszus. Bosbyaurenu OGyayT HeWTpPaIM30BAHDLI, 4 3aTeM YHUUTOKEHBI (harommura-
mu. Eciu 3apakenne ObLIO CHJIBLHBIM, TO HA 3TOM MeCTe BO3HHKaeT ocobas 3aIuT-
HadA peaknua — Bocmajgenue. I1pu oTom B MecTe nH(MEKIITHOHHOTO TOPAKeHUd 00pa-
gyeTcs THOI, TPEACTABIASIONIAN co00# morubmrme JeHKOIMHUTLI, YHUUTOIKABIIHE
yysKepogHble 4acTHIRI (puc. 55).

&
1

Puc. 55. BocnanutensHbI npouecc

1
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/maea 5. BHyTpeHHss cpeja opraHu3ma

B cayuae zymopanabiozo umMmyHH0z0 omeéenma 3aniATHbIe ((YHKIINH BBITTOJTHAIOT
ocofble MOJIEKYAbl 0eIKOBOU IPUPOABI — GHMUMeAd, HAXOZAIUecd B Ijaa3Me Kpo-
Bu. CaMm ke BemiecTBa, CIOCOOHLIE 3aNYCTHTH I'YMOPAJBHBIA MMMYHHBIH OTBeT,
Ha3pIBAIOT aHmuzenami. I'yMopalbHBIE HMMYHHLBIA OTBET BO3HHKaeT Ha J00ObIe
BeIlecTBa, KOTOPhIe OPTaHHU3M pacCMaTpPUBaeT KaK MOTeHIUAILHO OTACHEIe, 1 00BIU-
HO HAYWHALT BRIPAOATHIBATE MTPOTUB HAX AHTHATENA.

Bujasl UMMYHHTETA. UMMyHHTET HOAPasgeIdi0T Ha HECKOJABLKO BHAOB (puc. 56).

Ecmecmeennbilii 6p02cOEHHBLIL UMMYHUMEM TepegaéTcss HOBOMY OPTAHM3-
My OT poguTeseil mo HaclaeacTsy. Ecmeemeennblit npuobpeméEénnsblii WMMYHIL-
mem BO3HUKAET B TOM CJydae, KOrZa aHTHTeJIa BeIpabaTheIBalOTCHA B TeueHHue Domes-
HHY (HaopuMep, KOPU UM KPACHYXH), 4 3ATEM COXPAHAIOTCH B « AMMYHHOU MAMATH »
AUMQOIUATOB OUEHBb A0JITO, YACTO B TeUeHHe Bceil KU3HHU uenoBera. Ecanm Bos3byau-
Tenn GOJIe3HH CHOBA HOIMAAYT B OpraHmaM obaazaTend NpuoOpeTéHHOr0O HMMYHHUTe-
Ta, TO BeIpabaThIBaeMbIe aHTUTEIa OUeHb OBICTPO 9TUX Bo30yaAUTe el YHHUTOMKAT I
yel0BeK He 3abo.eer.

HCKyCCH’lBEHHbLﬁ AKMUEHBLIL ummyuum.em BO3HHEAeT B TexX ciaydadax,
KOrIa UeJIOBeKY BBOAAT OcJablIeHHBIX BO30yAHUTeNeHd (BAKIMHY), U OTO IPUBOAUT
K BeIpabOTKe aHTHTE.

Hcerkycemeennblit. NACCUEHBLIL UMMYHUMEmM IOABIAAETCA OPU BBedeHHUH
Yes0BeKYy JeueOHON ChBIBOPOTKH — TOTOBBIX AHTHTEN OT mepedosIeBIIero X HBOTHOTO
HINA ,ZI;IJYI‘DI‘O yeJl10BeKa. STDT HMMYVHHATET CaMin;I HECTDﬁKHﬁ 5§ COXPaHHETCH BCEro
HECKOJIbLKO HeJIelb.

MAKTOPLI, BJIUAIONNAE HA UMMYHHTET (IIPHOBPETEHHBLIE HMMYHOJIE®HIIHTLI).
Hanbomnee BamuniM (aKTOPOM, KOTOPBIA 00ycIaBIMBAeT COCTOAHHE 3allUTHON
CHCTEeMBI OPraHu3Ma, ABIAEeTCA NPpaéuibHoe numanue. Hexsarka Mukpoanemen-
TOB U BUTAMUHOB MOKeT 0cnabuTh OPraHU3M U CHEJATH ero fojiee TMOgBEePKeHHBIM
BO3JEMCTBUIO ATPECCUBHON OKpyalomeil cpeanbl. C 3TUM CBASAHO TPAAUIHMOHHOE
CHIKEHHE MMMYHUTETA B OCeHHE-3UMHHII mepuonx, Korga HadbamogaeTcd agumamu-
HO3.

Hanuwue 3abonesanuit. K rakum MoxHO oTHeCcTH GaKTepHaIbHBIE U BHPYC-
unie szaboneBanua (rafimoput, OGpoHxUT, OTUT), 3aloneBAHUSA IKEIYIOUHO-KHUIIEU-
HOTO TPaKTa, 0YKOTH, CUILHBIE KPOBOTEUCHHU.

Hepenoe nepenanpsaicenue. YCTalocTb, CTPECChl, HeJOCLINAHNA HEIOCPEI-
CTBEHHO 0ocaabaAi0T HAII OPTaHU3M.

BpoxaéHHbIi MpuobpeTéHHbIA

EctectBeHHBIN WckyccTeeHHBIR
(npupoaHbLIA) (NpyoBpeTEHHLINA)
Mocne
Mocne C Monokom Mocne ““ﬂg”“"_‘
6oneanu matepw BaKuMHALMN nevebHon
& aKTUBHbIA CbIBOPOTKW
(akTUBHBIN) (naccuBHbIA) ( ) (NaccHBHEI)

Puc. 56. Bugbl nmmyHuTeTa
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§22. UMMyHWUTET 1 ero Bugbl

Bpedusie npuestiku. Ilocroannoe ynorpedieHne ankoroida U KypeHue CHUMA-
0T 3alUTy OPTAHM3Ma, TOPMO3AT BCACHIBAHHE BUTAMHHOB U PA3PYLIAIOT KJIETKH.

Ha cocTossENU HMMYHHON CHCTEeMEI CKA3BLIBAIOTCH BLIOPOCHI BPEIHBIX BEIIECTE,
BLIXJIONIBI T'a30B, IbIIb, 9KOJOTHUYECKAA «YHCTOTA» NIPOAVKTOB, paguaiHoOHHOEe 001y-
yeHHne, roJIogaHne, XHMHYECKOe OTPaBIeHHE.

NHOEKITHOHNBIE 3ABOJIEBAHHA. 3ab01eBaHus, BhI3blBAeMbIe KUBLIMHU BO30yaM-
TenaMu (6arTepuamMu, rpubaMu, IPOCTeHINUMM, BUPYCAMH), IOJAYVUMAIN HaA3BaHHUe
HHPEeKIMOHHBIX.

JrHu 00JIe3HH 3apasHbl, T. €. OHA MOTYT [IepPeIaBATHCA OT YEJ0OBEKA K UeJIOBEeKY.
Mmuorue 6oe3nu, ocobeHHO MEepPeHECEHHBIE B IeTCTBE, OCTABIAIOT IIOCae cedda cTol-
KU MMMYyHUTET, 1 uMua 00JEI0T TOAbKO OAWH pasd B :uauHu. K takum Gomeznam
OTHOCATCH BeTpAHAA OCIAa, KOPb, NapoTuT (cBuuKa). Ho umMyHHnTeT HHOTAA ocaabe-
BaeT, U UeJOBEK BO B3POCIOM BO3PACTE MOKET BO BTOPOH pas nmepebosieTs «ZeTCKOM »
Oonesnnio. OueHb Ba)XHO 3HATH, KAKHMH OVTAMHA Bo30yauTenu sabogeBaHHil mIpo-
HHKAIOT B OPraHU3M, A9 TOro 4To0bl IPEepBaTh 9TH OVTH ODepeaauyn HH(MEeKIIHA.

MAJIOKPOBHE U ETO ITPUYHHBL. MastokpoBue uiam aHeMus — OIHO U3 pacrpocTpa-
HEHHBIX 3aboaeBanuil kposu. IIpy aHeMHUHN B OPraHsl U TKAHU UEJIOBEKA KPOBL IIPUAHO-
CHT KHCJI0POAA MeHbIe, UeM HeoOXoZMMO. JTO HPOHCXOOHAT B TeX CAyUYafaX, KOrma
BLIPAbATEIBAETCA MAJIO OPUTPOIIUTOB UJIH B HUX HEJAOCTATOUHO IIePEHOCUHKA KUCIIOPO-
na — reMorno0uHA. AHEMHYHBIN UeI0BeK BBITJIAANAT OMeIHBIM, VCTAIBIM, eMY TPYAHO
3alIOMHUHATH HPOUNTAHHOE, BRIIIOJIHATE gajKe CaMylo JIETKYIO (husnueckyio pabory.

IMpununna 6o1e3HU KpoeTcs B TOM, UTO B THKAHU U3 JETKHUX IePEHOCUTCA MAaJo
KHCIOPOoAa, HeoOXOAMMOTO AJIA pacmaja CA0MKHBIX Mmonekya. Ilpum stom pacmane
BLIAEIACTCH DHEPrHA — «ropiodee» AJA BCeX MPOIEeccoB, MPOHCXOAAININX B Oopra-
HH3ME UeJIOBeKAa.

Ecnu He xBaraer Kucjopoaa, To He OyIeT XBATATh U 9HEPrUU.

Yarle Bcero aneMua BO3HUKAET M3-3a HEZOCTATKA B OPTaHU3Me JKejeaa, ABIAI0-
mierocsa cocTaBHO uYacThio remoraobuna. Ilpm aToM B KpacHOM KOCTHOM MO3Te
BeIpabaTeIBaeTCA SPUTPOIUTOB MEHBIIE, YeM HeoOxoaumo. B nmeuenu ects HeOOIL-
IIOH 3amac skeies3a, HO TEM HEe MEHEe 9TOT JJIeMeHT HeoOX0OUuMO ITOCTOAHHO MIOJV-
yaTh ¢ nuigeit. Herxeza MHOTO B MOPENpPOAVHTAX, MACHBIX MPOAYKTAX, I'PEUKe,
thaconn, abiroxkax, Kaoycre.

BHY-nneeknna. Camoe mapecrHoe 3abosieBanme, CBA3AHHOE C paspylIeHHeM
umMMmyHHOIT cuctembl, — aTo CIIA/I (curapoM npuodpeTéHHOTO0 UMMYyHOZedhHIIATA),
BBI3BIBAeMOe BuUpycoM umMmMmyHOZeduinnra denoBexa (BHUY). B mavane 80-x rr. mpo-
HIJ0T0 Beka ObII0 oTMeueHO ObICTPOe yBeIHUeHMe UHcaa JI0Aell ¢ HOBLIM 3aragod-
HBIM 3abordeBanueM. BoasHbIe TepPAIH CIOCOOHOCTL COMPOTHBIATLCA HHMEKIITAIM,
X IMMyHuTeT O0nIicTpo cnaben, ¥ OHH MOTUOANK OT PA3AHUHBIX DoJe3Hel, 00LIUHO
oT ocoboi (hopMBI BOCTIATEHUA JETKUX HUIN PEAKOH Pa3sHOBUAHOCTH pakKa.

LIE!]II,E BCETro GOHEEHL BCTpEeYATACh UJIH ¥ HADKOMAHOB, UJIHA Y JIIO,[[Eﬁ, BeIVIITHX GEC‘
MOPAJOUHYIO MOJOBYIO JKU3Hb, PEXKe V¥ JII01el, KOTOPLIM HMepPenBaIil UYIKVIO KPOBb.

Anmeprua — 9TO MOBLIMIEHHASA UYBCTBUTEILHOCTHL OPraHM3Ma K KAKOMY-JI1H00
BemiecTy. Ouenn wacTo ajanreprusa Boipamkena ciaabo W He BBI3LIBACT § UEJIOBEKA
rKakux-1ubo HeOPUATHBIX oulyalenunii. Ho nuHorga anneprua jJeXuUT B OCHOBE Oomac-
HBIX DOome3Hell, HATPUME]D ACTMbI.

BonsmiuueTBO aajaepruil BEI3BAHO HAPYHIEHUAMH B paboTe HMMYHHONH CHCTEMEL.
Y 310poBOrO UEIOBEKA UMMYHHASA CHCTEeMa OTandYaeT 6e3BpeIHbIe UyKepoaubie 6em-
KM OT OMACHBIX OEJIKOB U MAaJ0 HA HUX pearupyer. ¥ ajljlepruka anTuTenaa Beipaba-
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ThIBAIOTCH Ha OE3BPEAHBIN UYMKEPOLHbIH 0eJ0K KAK Ha caMblii omacHbIW Bo30ymm-
Tenb 0onesHell. B peayasTaTe BOBHUKAET peaKI A, cX04HAA ¢ BocnanenueM. Ilpuuém
HHOTIA 9TA PeaKIlHA TaK CHJIbHA, YTO CTAHOBHTCHA OIACHON AJA »KU3HH UYEJOBEKA.
Opgua 3 Takux peakuuit — oméi Keunrke (HasBaHHBIN M0 (paMUIUH BHOEPBbIE OIH-
caBIlero ero yuénoro). BemmecTBa, BBI3bIBAIOIME alJIePTHI0, HA3ZLIBAIOT ajljlepreHa-
mu. CaMbie UBBECTHBIE U3 HUX — IIEPCTh JKUBOTHBIX, NLLILIIA DACTEHUH, A1 HACe-
KOMBIX (Tuén, oc), HeKOTOpLIe JeKapCTBeHHbIe npernaparsl. [lng npeaynopexgeHns
AJIJIEPIHHU UCTIOJIL3YIOT BEIleCTBA, CHUIKAIONIAE PEAKIIUIO OPTAHU3MA HA AJIJIepPTeHbI
U MO3BOJAIOINE TPEIOTBPATHTE HACTYVIIJIEHHAE TIPHUCTYIIA DOJTEe3HH.

3AMNOMHHTE

HUmmyrurer ®© HUmmyHHas cHcrema ® CeiBoporka ® BakywHa © CIIU[
Anneprmus ® Tumyc * BocnaneHme

lTPOBEPbBTE CEBA

. KakoBbl ocHoBHbie MexaHW3Mbl UMMyHUTETa?

Kakue BMAbI MMMyHUTETA BaM WM3BECTHbl U B YEM OHWU NPOSABNAOTCA?

Kakue draktopbl BAMAIOT Ha MMMYHWUTET U ero popmupoBaHue?

B uyém 3akniouaeTcs npuHUMNMANbHOE OTNIWYMUE BaKLMWHbI OT CbIBOPOTKM?

OnuwunTe chaktopbl puUcKa 340POBbsi 4YeNOBEKa NPU pasnuuHbix 3abonesaHunsx

KpoBu (ManokpoBue 4 Aap.).

6. Mogarotosbre coobuieHne 06 M3BECTHbIX BaM HapyLEHWSX WUMMYyHUTETa.

7. MoXHO 54 yTBep)KAaTb, YTO aNNeprus ABNSETCA PACCTPOMCTBOM MMMYHHOM
CMCTEMbI UCKIIOYUTENbHO YenoBeKa W He BCTPEYaeTca B NPUPOAE Y MWBOTHbIX.
Yro ssnsetcs nydwum cnocobom eé nedeHus?

8. ObocHyiTe HeobxogumocTe cobnogeHus Mep NPoMUNAKTUKM MHAIEKLMOHHbIX

3aboneBaHuy.

O Wk =

MoueMy MiafeHubl, KOTOPbIX Marepu KOPMAT rPyAHbIM MOJIOKOM, pexke Goneior?

| LATH K YCIEXY | .

Kak cocraBuTb nnaH Tekcra
Ons toro utobbl nyywe ycsBOWTb MaTepuan naparpadya, COCTaBbTe€ €ro naaH.
Mnan [O/IXKeH OTBedaTb cnefyruum TpEﬁOBaHMRMZ
1) NYHKTblI NnaHa AOOJXKHbl OTpaXaTb [MaBHbBIE MbICH,
2) NyHKTbl [O/MKHbI ObITb CBA3aHbl Mexay coboi no cmbicny;
3) nyHKTbl NnaHa hopMynHpPYOTCS KpaTKo U YETKO.

[lpyv cocTaBneHWM nnaHa TEKCT AENUTCA Ha 4YacTu (CMbICNOBble eAWHMLUbI),
M B K&XXAOW M3 HMUX HAXOAMWTCH rnasHas Mbicnb. Ytobbl Bam Obino nerye cnpasuTbes
C 3TMM 3afaHuem, YyiTas TeKcT naparpada, 3agasante asa Bonpoca: «O 4ém 3gech
rosoputcsa?» u «4to 06 3ToM roBoputca?». NepBbiit BONPOC NOMOXeET BaM pa3buThb
TEKCT Ha «CMbICNOBble €AWHMWUbI», a BTOPOM — BbIAENUTb CaMOe CyLLeCTBEHHOe,
rnasHoe B 3TOW 4YacTH TeKcTa.
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KPATKOE COAEPKAHUWE I'V/TABDBI 5

BonpIIHUHCTBO KJIETOK OpPraHmsMa 4ejJoBeKa He HMeeT HeIlOCPeACTBEeHHOTO KOH-
TaKTa ¢ OKpYy:xaomniel cpexoii. Heobxoaznmyio cBA3L BHYTPEHHUX CTPYKTYP € OKPY-
JKAIoIen cpefgoii ofecmeunBaeT BHYTPEHHAA cpena oprannsma. Yepes neé mocrya-
IOT BCe BeIIecTBa, HeoDXOIUMEBIe KIeTKaM Aad padoTsl, a TAKIKe BRIBOLATCA IPOIVK-
TeI, OOpaszoBaBUIMecd B IOpollecce HX KHU3HemedATeNbLHOCTH. BHyTpeHHell cpenoit
OpraHmuaMa 4YeJIOBeKa ABIANITCA KPOBb, TUM(a U TKaHeBad JKAIK0CTE. OCHOBY BHY-
TPeHHEH Cpelbl COCTABISEeT MEKKJIeTOYHOEe BeIIecTBO.

Kaxxngaa m3 cTpPYKTYp, COCTABIAAIONINX BHYTPEHHIOK Cpexy, BBHINOIHAET PHAL
cnenuuuecknx (PYHKINH, DPHCYIIAX CcaMOH BHYTPeHHeH cpeje: ALIXATEILHYIO,
IHTATEJLHYIO, BEIIEJAUTENLHYIO, 3alIATHYIO U PEeryJIaTOPHVIO.

OcHoBO#l BHYTPeHHEH cpeXbl ABIgeTCA KPOBb. TKaHeBasa MKHIKOCTL — Iepena-
TOYHOE 3BEHO MeyKIY KPOBBIO U KJIeTKaMM, KOTOPBIe OHA OKpy:kaeT. B numdpe upo-
HCXOLHT VHUUYTOKeHHe D0/1e3HeTBOPHLIX MHKPOOPTaHA3MOB,

BuyTpennaa cpezma opraEm3Ma OTJIHYAETCH OTHOCHTEILHBIM IOCTOSAHCTBOM
CBOEro cocraBa (romMeocTasoM), UTO ABJIAETCA OYEHDb BaXKHEBIM YCJIOBHEM JKH3HeIe-
ATeIbHOCTH. JI100bIe KonebaHmua cocTaBa BHYTPEHHEH cpeZbl Opranu3Ma, BEIXOOA-
IIMe 3a Ipenenbl (PH3HOJIOTHYECKONH HOPMBI, ONTACHEI AAA 3J0POBhA U CAMOH 3KU3-
HY YeJOBeKa.

Kpoer Becex miomeii MOKHO pasZelnTh HA UYeTHIPe T'PYVIINEI, H B TEUPHHE JKHM3HHA
TPYIIIa KPOBH V UeJTOBeKa He MeHseTcsa. CymIecTBYIOT ZBe CHCTEeMEI 0003HAUEHHUS
TPyIn KpoBH. B mepBoil cucTeMe Ipynnsl KPoBH 0003HAYAIOT PEMCKHMH IH(pPaMu
I—1IV, a Bo Bropoit — naruuHckuMmu Oyksamm A, B u myarém — cumcrema ABO.
CeépTeIiBaHHEe KPOBH — BajKHeHIIad 3alllUTHAs peaklud, NIpPeZoXpaHdoIas opra-
HH3M OT KPOBOIOTEPH IPH Pa3pyIIeHHH COCYIOB.

Ilog IMMYHHTETOM IOHHMAIOT YCTOMYHBOCTL OPraHM3Ma K HH(PEeKIIMOHHLIM
aregTaM M YyIKEPOZHBIM BemlecTBaM. MMMyHHAaA cHCTeMa HCTOPHYECKH pasneseHa
Ha IBE YaCTU — CHCTEMY KJEeTOYHOr0 HMMMYHHUTETa B CHCTEMY I'YMOPaJIbHOTO UMMY-
Hurera. PasnnuamoT ecTecTBeHHBIH (BPOXMIEHHBIH H HNpHOOpPeTEHHBIN) M HCKYC-
CTBeHHEBIH (AKTHBHEIM M IIACCHBHEIN) mMMyHHTeT. B QopMHpoBanHm maccHBHOTO
HMMVHHTETA UMeeT 3HAUYeHHe IIPHMEHEHHEe BAKIIMH H JeueOHBIX CLIBOPOTOK COOT-
BETCTBEHHO,

IIpupunamamu npuobpeTéHHOr0o HMMYHOLe(HIIHTa MOIyT OBITH pasJudyHbIe (hak-
TOPBI, B TOM YHCJE pagHaluoHHOe oDJIydeHNe, XHMHUUYECKOe OTpaBJeHHe, IoJoIa-
HHe, Bocmajienme, eupycHsle 3aboaesanug n BUY-nndpexuua (CITHU).

N IIpoekTnI M McclaegoBaHus [T

1. Hacnegoranme rpynn KpPoBHU y UeJOBeKa (Ha OpuUMepe ceMbH).
2. 3maueHue JOHOPCTBA.
3. Uadernunonasie 3ab0JaeBalld U MepPhl UX MPOPHIAKTAKH.




NLET-EXS
KPOBOOBPALLEHME
n IMMOOOBPALLEHUE

OcyuwecteneHue BHYTPEHHEW Cpenowu
OopraHu3ma CBOMX HENOCPEenCTBEHHbIX
PYHKUMA BO3MOXHO TONBKO npu eé
HENPEPbIBHOM [AOBWXXEHUWM — LUPKYNs-
UMK, 3a peanusauuio 3TOro npouecca B
opraHu3Me 4esoBeka oTBevalT ocobbie
TPaHCNOPTHbIE CUCTEMbI: CepaeyHo-
cocyaucTas u numMmcarvyeckas.

Bbl Y3HAETE

— 06 ocobeHHoCTAX cTpoeHus u paboTbi
OpraHos KposoobpalieHus;

— O CepAeYHOM UMK/IE U ABUKEHUH KPOBM
no cocynam, Kpyram KposoobpauieHus;
— 4TO Takoe [aBNeHWEe KPOBW W MyNbC;
— 06 0COBEHHOCTAX CTPOEHUS WU DYHKLUM-
OHUPOBAHHUA NUMMATUYECKOW CHCTEMBI;

— O rurueHe cephevyHo-CoCyAUCTOM CUcTe-
Mbl U nNpodiMiakTHKe e€ 3abonesaHui;

— Kak oKa3saTb Nepsyl NoMOLULb Yes0BeKy
NPU KPOBOTEYEHHUSAX.

Bbl HAYYUTECDH

— oOnucbiBaTb OCODBEHHOCTU CTPOEHUS WU
yHKLMK OpraHoB KpoBooOpalLleHus;
— MW3MepsATb KPOBAHOE faBneHue U 0bCyx-

[aTb pe3ynbraTbl UCCNEeNOBaHUSA;

— nogc4yuvTbiBaTb I'I)“ﬂbc H 4YyHCHO Cepp.eu-
HbIX COKpaULEHWM;

— obocHoBbIBaTb HeobBxoguMMocTb cobnio-
AEHHUA Mep NPOMNaKTUKKW CEpAEUHHO-COCY-
aucteix bonesHew;

— WCNONb30BaTh MNPUEMbI OKaslaHua nep-
BOW MOMOLLW MPU KPOBOTEYEHMSAX.
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§ 23 OPI'AHbI KPOBOOBPAIIIEHMA.
* CTPOEHHUE U PABOTA CEPAIIA

OPrAnbsl KPOBOOBPAIIEHHA. [Bmixenue
KpoBm mnpoucxogur Omarozmapa pabore

1. Kakoe cTpoeH1e MMmeeT cucTemMa KpoOBOO- cepdenro-cocyducmotl cucnmembt, BRILIO-
Opatuenus y mnexkonutaowmux? B uém eoipa- uaiomei B CBOM cocTaB OPraHbBI KPOBOO-
»aroTcs ocobeHHoCTH eé cTpoeHus? Gpalienns: cepale U 3aMKHYTYIO CHCTe-
2. Yto Takoe Kpyru kposoobpauieHus M My cocyzoB. Ecau cepalie ocTaHaBInBa-
KaKOBO MX 3Ha4eHWe B OpraHMsMe MNeKo- eTcd XoTsA OBl HA HEeCKOJILKO MIHOBeHHI,
nuTaloLwmx?

TO HACTYIIAeT IMOTeps COZHAHUA M, eCiIu
CPOUYHO He 34CTaBHUTL CepAlle CHOBa
COKpamarbhecsa, CMepPTh.

CTPOEHHE H PABOTA CEP/JIIA YEJOBEKA. Y B3POCIOTO YeJOBEKa cepalue — 3aTo
TOJIBIM MBITMIEUHBIN oprad Maccoi okomno 300 r, cOOTBeTCTBYIOMUN BeIUUYUHE CIIO-
skenHo#t B Kynak rucru. OHO PACOOIOMKEHO B IPYIHON KJIeTKe M03aAHd IPYAUHEBL
(c HeGOMLIUTIUM CMEIIEeHHEM BJICBO) B CICIIHAJLIOH OKOJOCEPACUHON CYMKe H3 coe-
OIUHUTEILHON THAHW, HasoiBaeMoidl mepuxapmgoMm (puc. 57). llepurapa sBeimoamaeT
3amuTHYI0O PYHKIINIO.

CTEHKH CEP,I[]],E[ COCTOHUT U3 TpéX DGDHOHEH, C&MDﬁ MOHIHDﬁ 13 KOTOPBIX ABIAECTCH
cpenHasg — MHOKap[a, o0pasoBaHHAS MMOONEPEUYHO-IIOI0CATONH MBIMIEUHOH TKAHBLIO.
Bororma Mmokapza coefMHAIOTCA TAKMM 00pasom, 4To Bo3Oy:KIeHHe, BO3HHKAIO-
mee B ogHOH ofjacTH cepAedHON MBIIIIIEI, OBICTPO pacHpocTpaHAeTCA IO BCeMY
Cepamy, ¥ OHO HaUMHAEeT COKpallaThCca, BEITAIKNBAA KPOBb. JTO CBA3aHO ¢ H0IBIION
HBI‘pySHDﬁ Ha CepOevuyHYIO MBIITTITY BCAEICTEHE IMOCTOAHHOTO PHETMHAYHOIO CDKPE‘I]I[E'
HHUA cepAlla B TeueHHe BCcell MHUIHU UEIOBEKA.

Kax # y MJIeKOIHTAIOIIHX JKABOTHLIX, IIOJOCTL CepAlla YeJ0BeKA MPOLOJLHON
MeperopogKoH pasgeseHa Ha OBE IMOJOBUHBI, He coobmiamomiuecs Me:xay coboit, —

AopTa
Nérovnas JeycTBOpYaThIA
apTepua Kknanas
MNepukapa MonynyHHbe JNlesoe
/ xnarfgm npeacepave

Muokapa

MNpaeoe

npeacepave
NesbiA
xenypo4ex

TpéxcTeop4atsiii
Knarnas

Mpasbiin
a 6 Xenyao4ex

112

Puc. 57. CrpoeHue cepgua: BHewHwun Bug (a), B paspese (6)
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MpaByio u JeBY0. B mpaBoii moJOBUHE cepiaia TeUYeT 6eH03MHasl KPO6b, B JIEBOU —
apmepuaavnai. Kamagaa DoJ0BHHA cepAla COCTOUT M3 ABYX KaMep: BepXHeH —
npeacepaus U HUKHeH — Keaygouka. Me)ky npeacepIusaMH U JKeJIyI0UKaMu pac-
MOJATAIOTCA CTBOPYATHIE KIAMAHBI. JTH KJIANAHBI ITPOMYCKAOT KPOBL TOMBKO B
OIHOM HAIIPDaBJIEHUHU: U3 MpPeACepaAns B JKeayAoueK, Ho He odpaTHo! B meperopoake
MEJKY JIeBBIM MpegcepirueM # JIeBBIM JKeJIyA0YKOM HAXOAUTCH J06YCME0p1anbLi
(mumpanavusiil) Kaanaw. MHATPAJIBHBIM 3TOT KJIAlaH HA3BAJIU ITOTOMY, 4YTO eTro
CTBOPKH MO ()opMe HATIOMHHAIOT TOJOBHOH y0OpP KATOJNUUECKHX EMHCKOIOB —
MuTpy. B nmeperopoake MeXAy NpaBbIM IpefcepaAMeM U IPABBIM JKEIYI0OUKOM pac-
MOJIOKeH mpéxcmeopuamsiit kaanai. Co CTOPOHBI JKENYI0UKOB K KaamaHaM IIpH-
KPeNJaeHbl CYXOKAUIbHBIE HUTH, DJIATOTAPHA KOTOPHIM KIAATAHBI MOTYT OTKPBIBATHCH
TOILKO B CTOPOHY JKEJAYAOUKOB M COOTBETCTBEHHO NPOIYCKATL KPOBL TOJBKO M3
mpeacepAnil B JKeIYIOUKH.

W3 neBoro xenygodKka BRIXOAUT caMasd 60abIIasd apTrepud — aopma, U3 Ipasoro
enynoura — Jaézounada apmepus. B camoMm Hauane aopThl U JIETOYHON apTepun
pacIog03enbl HNOJYJAYHHbIe KJIaONaHbl, NPONYVCHKAIIWe KPOBb TOJBKO B COCY/IBI
COOTBETCTBEHHO 00./AbW 020 UIAN MANI020 KPY208 KPOBOOOPAWEHUH.

Pabora cepama cOCTOHT B PUTMHUUYECKOM HATHETAHUHM KPOBH B COCYALI KPYTOB
KpoBooOpamienus. FHeaygouKku BeITAIKHBAIOT KPOBb B KPYIH KPOBOOOpAIleHHUA €
Oonbmioi cuiroi, ¥T06B! OHA MOTJIA JOCTUYb CAMBIX VIAIEHHEIX OT CepAlla YYacTKOB
Tena. [looToMy 0HM UMEIOT XOPOIIO PA3BUTHIE MBIIIEUHBIE CTEHKH, 0COOEHHO TeBBIH
sKenygouek. [lasa Toro uTo0bl HHTEHCUBHO pafoTaTh BCIO JKU3HL UEJIOBEKA, Cepaeu-
HAA MBIIIA JOJMHA IONYYATHL MIHTATENALHLIE BEIIECTBA U KUCIOPO ¢ KPOBLIO.

KposeHocHas cucTeMa caMoro cepila moaydujia HazBanue KopoHapHoi. Jlepasa
U mpaBasd KOPOHApPHBIE APTEPUHM OTXOLAT OT AOPTHI, PA3BETBAAOTCA W cHabKaioT
BCEeM HeOOXOJUMBIM KIETKH CePARUHON MBIIIILHI.

CEPAEYHBIH LHKJ. Cpeauas udacToTa CepAEUYHLIX COKPAIleHHH y 4YeloBeKa B
COCTOAHHUHU ITOKOA COCTABAAET OKOJ0 75 yaapos B MuunyTy. OZuH cepaedHablil MUK,
COCTOANINN N3 COKpaImeHus (cucmoast) u paccaabaenusa (duacmosst) cepaia, IIUT-
ca 0,8 c (tpu dassr).

W3 sroro spemenn 0,1 ¢ sganumaer coxpamenue (cucromaa) npegcepauit (I gpasa),
0,3 ¢ — corxpamenne (cucrona) :keanygouxos (II gaza) u 0,4 ¢ gnurca obmiee pac-
caabaenne (guacrosa) Beero cepana — obmaa nayaa (111 asa). [Ipu xasgom coxpa-
IIeHUN IPeICePaIni KPOBb U3 HUX MePeXOaUT B MKEJIYI0UK U, ITOCTIE YeT0 HAUYNHACTCA
COKpallenne KeaygodykoB. [lo OKOHYAHNHN COKpAIIeHusa MPEeACepPIHH CTBOPYATHIE
KJaanaHbl 3aXJOMBIBAIOTCS, U IPH COKPAIEHUH JKeJIyI0UKOB KPOBb HE MOYMKET Bep-
HYThCHA B Ipegcepaud. OHA BLITATKHWBACTCH Uepesd OTKPBITHIE MOJYIYHHLIE KIaTaHbl
H3 JIeBOTo eaygoura (mo aopre) B 60ALIIONH Kpyr, a4 U3 npaBoro (o JErounoi apre-
pum) B MAJbIH KPYyr KpoBooOpamenna. 3areM HacTylaeT paccraabjeHne 5KeIymzod-
KOB, NOOyJAyVHHDBIE KIamlaHbl BaKpHBaIOTCﬂ " He TaiT KpOoBHR BBITEKATHE OﬁpaTHO Hua
A0PTHI U JIETOUHON apTepPUH B MKEJIYAOUKH Cepaia.

PaGora cepama conpoBokgaeTcd WymMmamil, KOTOPLIe TTONYUNIN Ha3BaHue Mono8
cepdua. B enyuae napymarenuii 8 paboTe cepaiia 9TH TOHBI MEHAIOTCH, U, IIPOCIYIIH-
Bad WX, BpadY MOJKET HOCTABHTH JUATHO3.

ABTOMATH3M CEPJIIA. Cepaeunas mbimina obaagaer ocobbIM CBOMCTBOM — aBTO-
matusmom. Ecoiu cepiile yIaauTh M3 TPYAHONE KIIETKH, OHO HEKOTOPOE BpeMs IMMpo-
IOKACT COKPAIATLCA, He HMes HUKAKOH ¢BA3u ¢ opranuamoM. UMOyanenl, 3acTas-
JIAIIHEe cepAlle OUThCA, PATMHYECKH BO3HHKAIOT B HEOOJIBIINX TPYOIAaX MBIIIEY-
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HBIX KJIETOK, KOTOPbIe HA3BIBAIOT y3aamu asmomamuu. [TaBHbIA y3eJa aBTOMATHHA
(600umenb pumma) HAXOAUTCHA B MBILIIE NPaBOTO Npeicepausi, UMeHHO OH 3aZaéT
pUTM cepAue0HeHHH Yy 3Z0pPOBOTO YedaoBeka. OTHAKO B JKHU3HHU UEJIOBEKA NMEePHOILI
IIOKOA M OTABIXA CMEHSIOTCA MOMEHTAMH 00JbIIOro (YU3UUYECKOT0 M MOPAILHOTO
Hanpaxkeraud. [loaTtomy paGora cepaa ToMKHA CHILHO MEHATHCHA B 3aBUCHUMOCTH OT
TOro, coAT ofJIagaTensb cepana, CIaeT 3K3aMeH UiIn DeKUT CTOMeTPOBKY.

Peryasinusa geareIbHOCTH cepaua u cocygoB. Padora cepaua U cocyJoB peryian-
pyeTca OIBYyMSA OyTAMH: HEDBHBIM U I'YMOPAJbHBIM.

Hepsuasa peryaanua cepalia OCYIIECTBIAETCH BeTeTATHBHON HePBHOH CHCTEMOI.

I'yMopanbHaa peryaamusa OPOUCXOAUT OPHU BO3AEHCTBHU PA3IHUYHBIX XAMHYE-
CKHUX BEIecTB, TPUHOCUMBIX K Cepany TokoM KpoBu. Cpean sTuX BEIIeCTB MHOTHE
ropMoHbI. HekoTopble M3 HHX YCHUJIMBAIOT U YUYAIIAIOT CepPIeUHbIe COKPAIleHHA
(agpeHanuH, THPOKCHH, TII0KATOH), a APYrue TOPMO3AT padoTy cepama (meaaTo-
unm). KpoMe Toro, akTuBHOCTL pabOTHI CepPAlla CTUMYJIHPYIOT HOHBI HATPHA U Kalb-
IHd, a TAKWe WOHLI, KaK MarHWil, eé ocrabagior. IloaTomMy miogaM, cTpagalominM
IMOBLIINIEHHBIM apTepualbHbIM daBileHHueM, He IJEI{UMEH,E[YIUT yHOTpEﬁﬂHTh CDJ’IéHyIO
MUY, & B CJyUae 9KCTPeHHONH MOMOIH IIPH UPE3MEPHOM ero MOBBIMIeHHHA MeAUKHN
BBOJAT IIpenapaTrsl, COAepIKamue MartHni.

3ATOMHHTE

Opraubl KpoBoobpawjeHns: cepgue m cocygbl ® [lepukapg ® Muokapg *
lMpeacepansa u xenygouku ® KnanaHel ceppya: cTBop4Yarsie H MOAYAYHHbIE
* KopoHapHaa kpoBeHOocHaa cuctema * CepaeyqHblH UHKN ® ABTOMarHMim

cepgua

lMPOBEPBTE CEBA

1. Kakue opraHxbl obecneumnsaioT KpoBooOpalleHue M KaKOBO MX 3HaYeHWe B ITOM
npouecce?

2. Kakoe CTpoeHWe MMeeT cepAle YenoBeKa W rae OHO PacnoNoXKeHo?

3. Kakoe 3HaueHue MMeeT KOpOHapHas KpoBeHOCHas cucrema?

4. Yto takoe aBTOMarvs (aBTomMatui3m) cepiua v Kakue CTPYKTypbl e€ obecneynsaroT?

5. Kak ocyuiectensierca pabota cepgua? Packpoiite ocobeHHOCTU ha3 cepheuHoro
uuKna.

6. Cepaue pabortaer He3 ocTaHOBKM Ha NPOTAXEHWM BCEW XKM3HW 4yenoseka. Kakue
ocoberHocTH cepaua obecneuyunsator ero pabotocnocobHocTe? Yto HyxHO Ans
noaaepxarus pabotocrnocobHOCTM cepfla Ha BbICOKOM ypoBHe?

7. Kak ocyuiectensercs perynsauus pabotbl cepgua u cocypos?

1. Mouemy npu AuMarHocTMke Bpayn ocoboe BHUMAHWE YAENSIOT NPOC/YLIMBAHMIO
TOHOB cepaua’?

2. CnoptcmeH npobexkan mapachoHckylo auctanuuio (42 195 m) 3a 2 yaca 30 MuHYT.
Paccuntante, CKONbKO NUTPOB KPOBW nepekadano ceppaue beryHa, ecnv U3sect-
HO, 4To OHO cokpawanoct 150 pas B MWUHYTY W Bbibpacbisano no 150 cm?®

1 14 KPOBH.
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FRERPRERREFRPEEL L

MosA JIABOPATOPUSA

| 3TO MHTEPECHO |

JnekTpoKkapauorpamusa — OOMH M3 OCHOBHbIX METOAOB AMArHOCTMKMK cephed-
HOcOCyaMCTbiX 3abonesBaHWi, OCHOBaHHbIM Ha PErucTpauuud 3NEeKTPUYECKUX sBe-
HWUM, BO3HMKAIOWMX HA NOBEPXHOCTM Tena 4enoseka B npouecce pabotbl cepaua.
Tak Kak Kamepbl cepfla COKpalialTCcs He OAHOBPEMEHHO, a B ONPeaeNeéHHOM
nocnefoBaTeNIbHOCTH, TO 3INEKTPHUYECKHE CUrHasnbl, MCXOAAUIME OT HEro, MMeT
CNOXHYIO NPUPOAY M MOryT ObiTb 3aperdcTpuposaHbl annaparoM nog HasBaHWeM
afeKkTpokapauorpad, a 3ateMm 3anucaHbl Ha Oymare uMAM B nNamsATM KOMMbloTepa
B Buae anexktpokapauorpammsl (IKI) (puc. 58).

06biuHo Ha IKI moxHo ebigenuts 5 3ybuos: P, Q, R, S, T. 3ybeuy P otobpa-
»KaeT Bo3byxneHue npeacepann, komnnekc QRS — pacnpoctpaHeHue Bo3byKaeHUA
no »kenypodkam (cuctona), cermeHT ST W 3ybeu T — npouecc ABMIKEHWS BOJIHbI BO3-
6y>xnenua B muokapae. MHtepean T—P cootsercTByeT nepuogy nokos — auacrone.

BbIMNOJIHHUTE 3AJAHHUA

1. Cxemarnyro Hapucyite IKI 3q0poBOro YenoBeka Npu YacToTe CepAeYHbIX COKpa-
werun (HCC) 100 ypapoB B MMHYTY M CKOpOCTM 3anucu neHtsl 50 mm /cek.
2. Ha u3obpaxeénHoi samu IKI obosHaubte kKoMmnnekcol: P, QRS u T.

Wmente B BuAy, UTO npeasapuTenbHo Bam Heobxoaumo, ucxoas M3 3HadeHus HCC
M CKOPOCTWM 3anuck NeHTbl 3neKTpokapauorpada, paccuyuTartb MHTepBasbl Mexay
OCHOBHbIMK KOMMeKcamu u3aobpakaemon samu KT,

o T 3 R FA A A A b

Puc. 58. 3nekTpokapauorpamma
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§ 2 4 COCYANUCTAA CUCTEMA.
* ITMMPATHUYECKAA CUCTEMA

KPOBEHOCHBIE COCYIBL. Y uenoBeKa, Kak
BCNOMHMWTE ’

H Yy BCeX MJIeHKOIHNTAIIHUX, KPOBeHOC-
Yto BaM WM3BECTHO O Kpyrax KpOBooﬁpame- Had cHCTeMa 3aMEKHYTOI'O THIIa: KDPOBB
HHA Y NO3BOHOYHbIX MMBOTHbIX? ABHIKeTCHA I10 OPraHu3My TOJBKO IIO KpPO-

BEHOCHBIM COCYIaM, He BBIXOZA 3a HX
npenensl. Cocyabl, M0 KOTOPLIM KPOBb
MAET OT cepAla K OpraHaM M TKAHAM, HA3BIBAIOT apTEPUAMM, a COCYAbI, 10 KOTO-
PLIM KPOBBL ABHIKETCH K cepany, — Bemamu (puc. 59).

B aprepmax maBreHme KpPOBH BBICOKOE, H OHH HMEIOT OTHOCHTEJIBLHO TOJICTHIE
TPEXC0HHEIe cCTeHKH., HapyKHBIH C/I0H COCTOHUT M3 COeIHHHTEJILHOH TKaAHH, Cpel-
HUH ca0il — INIagKOMBIIIEYHEIH, BHYTPEHHHUH ca0il 00pa3oBaH OZHHM CI0EeM KJIETOK
1 HasplBaercA andomenuem. KpynHble aprepun, Kak IIpaBHUJIO, XOPOIIO 3al[HIle-
HEBI, TAK KaK pacliojaraioTcd B TOJIIE IIOIepeuHo-IIoocaTelX Mbimn. OHu passer-
BIAIOTCA Ha OoJee MelKHe, a Te, B CBOI0 OUYepeXb, Ha apTepHoasl. PasBerBrneHnsa
apTePHOJ IepexXoAdaT B KAMUAIAPEl — TOHUYANIIHE COCYIbl, HMEIOIIHE CTEHKH TOJb-
KO U3 OJHOTO CJI0A KIeTOK. Yepesd aTH CTeHKH NPOUCXOANUT 00MeH BEIleCTB MEKIY
KPOBBLIO M TKanAMA. [ImaMerp KanuaasipoB okoao H MM (1 mxm pasen 10—6 m):
KaK pas TaKoH, YTOOBI IO HAM, TECHO IIPHIKMMAACE K OJHOCJIOHHLIM CTEHKAM, CMOTIVIHA
OpoiTH spuTpouuTel. Hem akTrBHee paboraeT Kakoi-1mb0 opraH, TeM BRIIIE B HEM
CKOPOCTE IIpolleccoB 0o0OMeHa BEIIeCTB U IYyYIlle Pa3BeTBIeHA KalWuAIAPHAA CeTbh.

W3 xanuaaapoB KPoBb coOumpaeTcda B BEHVJIBI, a M3 HUX — B BeHEI. [laBleHne B
BeHAX HM3KOe, ropasfo Huke, yeM B aprepuax. [losroMy M cTeHKH BeH ropaszno
TOHLIIIE W He TAKHe VIPYTHe, KAK y apTepHi, XOTA M HMEIOT Te JKe TPH CJI0d.
OzHaKO IMMAZKOMEBIIIEUHLBIH CI0H ropasio TOoHbLIIe. KpyIHEBIe BeHLI HMEIOT BHY-
TpPeHHHEe KJalaHbl, IPONYVCKAIIIHEe KPOBb TOJALKO 0 HAOPABIEHHUIO K CepAIY.

Kpyru KPOBOOBPAIEHHA. Cavasa KpynHas aprepus Hallero opragmsMa —
aopma — BBIXOZWAT M3 JeBoro xkeayaouka. C aopTsl HaumHAeTcs OOIBIIOH KPYT

Cnown coeanHuTenbHOM TkaHn  Cnon

i coeauHUTENLHON 1
Cnoi _ TKaKu
T Cnoia rnankmx - Cnow
D~ MbiL S Cnow
rnagkux
MbILLLL
KnanaHsl
a 6

Kanunnspsi

ApTtepusn Aptepuona BeHyna Bena

Puc. 59. CtpoeHne KpOBEHOCHbIX cocyaoB: apTepun (a), BeHbl (D)
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kpoBooOpamenusa (puc. 60). Or aopThl OTXOAUT DA KPYNHBIX APTEPUN: COMHbLE
(cHab:xaoiiue KPOBLIO M0OA3T), NOJKAI04UYHbLe (Hecyliie KPOBb B BEPXHHUE KOHEUHO-
CTH), HOAB3AOIIHEIe (IHTAIOIIAE HAMHIOW YacThk Tena) u T. A. Or Heé xe oTxogdaT
rKoponapmusie apmepuu, obecrmednBaloniue KpoBOCHaOKEHHE CEPAEYHOH MbBINIIILL.
OTgaB KHCIOPOL M NUTATENIbHEIE BEIIECTBA B OKPYIKAIOIHUe KaluJIIap TKaH!, KPOBb
NPUHUMAET U3 THAHEH VIVIEKMUCIIBIN rad ¥ Apyrue NpoayKTbl oOmeHa.

Takaa 6egHaa KUCIOPOLOM KPOBb Ha3blBaeTCH BEHO3HOI.

W3 Bepxueil yacTu Tesia BeHO3HAA KPOBEL COOHpaeTcsa B 6CPXHIOI0 NOAYIO CHY,
a U3 HIKHeH — 6 nuacnioo noayio éeny. llonsle BeHsl BnagaloT B Ipasoe npeacep-
aue, e daKkaHdYuBaeTcda OOJIBIION KPYTr KpoBooOpamieHns.

Mamasiit Kpyr KpoBooOpALIeHUT HAUN-

HaeTCcd B IpaBOM XKeJIyIAOuKe cepana, H3 Cocyp.uxronoseu pykam
KOTOPOTO BBIXOZUT JAETOUHAA AaApPTEepHA. Nérounas BepxHas Cocyas!
Tax xax aToT coCcyJ BBIHOCHT KPOBBL W3 aprepua  nonasi BeHa K NENKUM
cepama, TO OH HA3ZLBIBAETCH apTepuem, 2

X0Td H COﬂEp}KI/IT Ge,u;Hym KHCJI(JPOJIOM

BEHOSHYIO KPOBb.
JIérounaa aprepusa pasBeTBigeTCA Ha “ ’
-

JIeBYIO U IIPaBYIO JETOYHBIE apTepHH, II0
KOTOPBIM 9Ta BeHO3HAA KPOBb MOmagaeT B
aAérkme, rge oboramaercs KUCIOPOLOM U
IpPeBpAaNlaeTcs B APTEPHAJIBHYI0 KPOBb.
Ilo nérounniM BeHaM 9Ta apTepHaJbHAd
KPOBBb IOCTYIIAaeT B JeBOe IIpencepane, a
OTTYZa B JEBLIH JKeIYAOUEeK W OIATH B
f0onbIIONH KPYT.

ITPUUHHBI ABUKEHNA KPOBH 110 COCY-
JAM H CKOPOCTH KPOBOTOKA. Cropocmb
moxa Kpoéu — BaKHBIH IIOKasaTenb
KpoBoobOpamenusa. PasnocTs gaBaennil B
cocyax s3dacraBiifeT KPOBb ABUTATHCHA C
ompenenéHHONM  CKOPOCTLIO, KOTOpad
BaABHCHT OT COIPOTHBJICHHA, OKAasblBae-
MOTO CTEHKaMHM COCYIOB, H OT CYMMAapPHOH
IJIONIALMA IIONEePedYHOT0 CeYeHHA BCEeX
cocygoB. CymMmapHbIii DOpocBer Bcex
KANHJAJIAPOB NIPUMEpPHO B ThICAYY pas
fospiIe mpocBeTa a0pPThI, IOYTOMY KPOBbL
TedéT B HUX B THICAYY pas MeIJIeHHee.
ME,[[JIEHHDE TEUEHHE KPDBH o Kanmm|pma-
agpaM crocobeTByeT o0MeHY BeImecTB u
ra3oB MeXAY TKAHAMH U KPOBBIO.

JIABJIEHHE KPOBH B COCYIAX H EI0O
H3MEPEHHE. OueHL Ba’KHBIM IIOKa3aTe-
JenM COCTOAHHHA DpI‘aHHSM& qeloBeEKa
ABJIAETCH JaBJIeHUE KPOBU.

KpoBanoe gapaenne — 5TO gaBiaenne
KPOBH Ha CTeHKH cocynoB. Ecam omo mo Puc. 60. Kpyrn kKposoobpalueHuns

MAJ'!bIEI KPYIr

o 1

EOﬂbLUPI;I KPYT
—

Cocyagbl kK Horam
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Puc. 61. ToHomeTp MexaHu4eckuin (a), ToHomeTp 3nekTpu4eckun (B), mecta
perucrpaumn nynsca ()

KaKDﬁ‘TD IpUYMHe pe3K0 CHHMAaeTcda, TO THaHHA (HPE}I{,EE BCero MOE!P) HEPECTEIOT
IIOJAYyYaTh ZOCTATOUYHOE KOJHMUECTBO KHCIOPOLA U MUTATEILHLIX BemlecTB. HelloBex
CTAHOBHTCS BAJLIM, COHJIHBLIM, €My TPYAHO yCBAMBATL HOBYIO HH(pOpPMAIHIO I
BCIOMHHATHL paHee M3yUYeHHBLIH MaTepuas. Ilpm sHauWTEeTHLHOM CHHIKEHHH JaBJe-
HHUA KPOBH IPOHUCXOANAT IMOTEPA CO3HAHMUA W, €CJAN HE IPHHATL MEp AJIA HOTHATHA
OaBIIeHHUH, YeJJOBEeK MOMeT HOI‘HGHyTB. CPI.H}:HDE CHHM¥eHHe JTaBIIeHN A MOXKeT HaﬁJIIO'
Izarbca mpu OONBIINX HOTEPAX KPOBH MM IIPH pPe3KoM paccrabieHuH IMIAZKHUX
MBIIII aPTePHANILHLIX COCYIOB.

B Tom cayuae Korza gaBleHHe B KPOBEHOCHBIX COCYZAX CHJIBHO IIOBBIIIAETCA U
OHH He BBIIEPIKHABAIOT OOJBINYIO HATPY3KY, BOSHHKAET YyIpo3a paspyIlIeHnd Kalln-
JAPOB — HPOGDHSJIUHHUE.

Haepnenne kpoBu yzobuee Bcero maMepsaTh B IIeUeBOH aprepun. B aTom otmene
KOHEYHOCTH YV 3Z0POBOTO UYEJOBEKA OHO COCTABJISET B MOMEHT COKpAIleHHs CepAIla
120 mmM pr. cT., a B MmoMmeHT paccaabiaenusa 80 mm pr. cr. y1a nusmMepenns gaBieHnsa
HCIoAB3yIOT Tpubop ToHOMeTp (pmc. 61). B aopre maBienme 3sHAUYMTENBHO BBINIE,
UeM B apTepHAX NalbleB pykd. B KPynHBIX BeHaX TIPyAHON IOJOCTH AaBIEHHE
IPaKTHUECKH PAaBHO aTMOc(hepHOMY.

IIyanc. B momenT COKpAaAIIeHH A KeIYIOUKOB OoUepesHasi TOPIHA KPOBH TOTIKOM
IIOCTYIIAeT B AOPTY M BBI3LIBAET KosebaHHe e€ CTEHKHM, KOTOpPOe Zajlee pacIpocTpa-
HAeTcA o cocygam. Takme puTMHuUecKHe Kore0aHNA CTEHOK apTepni, CHHXPOHHEIE
C COKPANMeHUAMU CepAlla, HA3ZLIBAIOT apTepHalbHLIM myiabecoM. [lo ero wacrore m
CHJIe MOJKHO CYIHUTE O COCTOSHHH CepAlla U COCYIOB. Yao0Hee BCero peruCTPHPOBATh
IIyJLC B TEX MECTax, IIe apTepHAalIbHEBIE COCYAEI O/IMIKe BCero MOAX0OAT K MOBEPXHO-
CTH Tela: med, Ipelljedbe, BHCOK U T. I. (puc. 61, B).

JIAM®OOBPAIIEHHE. JluMmdarnyeckas cuereMa COCTOAT M3 JAUMQPATHUECKHAX
KaOUuJIIApoB, 00pasyromux ITNM(POKATIAIIAPHYIO ceTh, I TAMMAaTHIECKIX COCYLO0B.
JnMpaTHuecKne KATNIIAPEL HMEIOT, KAK H KPOBEHOCHEIE KAaNUIIAPEl, TOHUaAHIIIHe
OLHOCIOWHBIE CTEHKH, Uepes3 KOTOpPLIe B peayabrare (PHALTPAIIHH MEeKTHKaHEBOH
sEugrocTn obpasyerca nuMmpa. Ilo xony auMbaTHIecKHX COCYZOB PACIIONIOMKEHEL
auMpaTaIecKne y3abl — HeDOMbIINe CKONIeHHA TUM(POUIHON TKAHHU, BRIIOJIHAIO-
mue poasb 6uonorndyeckux puasTpoB. OHKM nponyckalor yepes ceb6A MOTOK TUM(PEI U
B CBOHX CTPYKTYpax 3aIep:KHUBalT NaToreHnl ((pparMeHTLl TOTHOIIHX KJIIETOK,
MHKPOOPTAHHU3MEI, IPOAVKTEI HX JKH3HeICATEILHOCTH | T. II.), KOTOPbIe YHHYTOKA-
I0OTCA BAIIUTHBIMH KJIETKAMH — JAuM@ouumamu.
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3ATTOMHHTE

Aprepusi ® Bena » Aopra * Kpyrn kpoBoobpaujeHus ® BeHo3zHas u aprepn-
anbHas Kposb ®* KpossiHoe gasnenmne ® [lynsc ® JlumgpoobpaijeHne

lTPOBEPBTE CEBA

1. Yem omnuyaroTcs aptepuu OT BEH, a apTepuasnibHas KpOBb OT BEHO3HOM?

2. Kak NpOMCXOAMT ABMXEHUE KPOBWU NO Kpyram KposoobpauieHus?

3. Yto Takoe pasneHue KpoBu? YTo Takoe apTepuanbHbi nynbc?

4. Kak npoucxoguT nepeaswxeHue numdbl no numdparudeckon cucteme? Kakosa
ee pyHKuus?

Kak Ha npumepe KpPOBEHOCHbBIX COCYAOB MOXHO [OKasaTb, YTO CTPOEHWE OpraHoB
3aBUCHUT OT BbINOMHAEMbIX UMW DYHKLMUIA?

FRIPERRFRERFRFERELE
Mos JTABOPATOPUA
W3mepeHue KkpoBAHOro gasneHus

Uenb paborbi: HayyWTbCs M3MepPsTb KPOBAHOE AABNEHWE M WHTEPNPETUPOBATb
(obcyxpatb) pesynbTaThl 4@aHHOMO WCCNEAOBaHMs.

Marepuanb u o6opynoBaHHUe: MEXaHUYECKUH TOHOMETP M (POHEHLOCKOM.

Xoa pab6ortb

1. O3HakoMbTeCh C YCTPOMCTBOM TOHOMETpa.

2. NnotHo obepHHUTE MaHXeTy BOKPYr OBHaXKEHHOrO Msieya UCMbITYeMOro U 3akpe-
nute ee.

3. Hmxe maHxkeTbl (B nokTeBOM crube) yctaHoBuTE hOHEHZOCKOM.

4. 3akpbis knanaH OannoHa, HarHeTamTe B MaHXXeTy BO3AYyX [AO MCUYE3HOBEHWS
nysbca WAM A0 MOKa3aHua Ha Uudepbnate maHometrpa 140— 150 mm pT. cT.

5. MpHoTKpLIB BEHTUNIb, MEANEHHO BbiNyCKalTe BO3ayx M3 marxeTbl. Crnegure 3a
noKasaHUsMM MaHOMeTpa M NpUCAylMBaWTecb K 3Bykam B choHEHAocCKone.

6. B MOMeHT nosiBfeHus NyAbCOBbIX YAAPOB OTMETbTe MoKa3aHus maHomeTpa. OHu
COOTBETCTBYIOT MakCMManbHOMY (CHCTOAMYECKOMY) AasieHuto. ToNbKO B CUCTONY
KpOBb NPOTafKWBAETCs 4epe3 CAAaBNEHHbIH Y4acTOK.

7. OTmMeTbTe MOMEHT MCYHE3HOBEHWUA NyAbCa: MAHOMETP YyKasbiBaeT MWHMManbHoOe
(amactonuueckoe) pasnevve. B guactony kposb nepetekaer GecuwymHo.

8. lns 6onblueit TOUHOCTU MNOBTOPUTE WM3MEpPEHUS HecKonbko pa3. [enaite 3710
BbICTPO, MHAYe MOXET BO3HWUKHYTb OHEMeHHe.

9. CpaBHWTE NONy4YEHHbIE BENMYMHBI AABNEHWS C NOKa3aTensMu y APYrux YYEHWKOB.
10. Cpenaute Boieogbl. Obcyaute nosyyeHHbie pe3ynbTaThl C OQHOKNACCHUKAMM.
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§ 2 5 I'MI'MEHA CEPJEYHO-
* COCYAUCTOHN CHUCTEMDI

IIPHYHHEBI CEPJIEYHO-COCYAHCTBIX 3ABO-
JEBAHUIL. I'maBuwie mpuunHEbl 3aboresa-

BCNOMHMTE

1. Kakoe ctpoeHue wumeer cepgue? Yro HUHW CepaeuHo-COCYIACTON CHCTEMBI —
Takoe MUoKapa? u30bITOUYHEIN Bec, Maiasle (hH3UUECKHe
2. Yro Takoe Tpomb M Kak oH obpasyercsa? HATPYSKH (MrHIIoOgUHAMUA), 3710yImoTpebae-
3. Kakoe 3HayeHue ONA 4yenoBeKa HUMeeT HHE CIIHPTHBIMHA HATTUTHKAME U KYpPEHHEe.
U3IMepeHue KpPOBSHOIo nOaeneHus W nynb- YRYPHJIL]JIHKDB HaxoadAa BI:IKy'pEHHaH
ca? CUTApeTa MIPUBOAUT K JIUTEILHOMY CYIiKe-

HHUIO COCYIOB, VBeJIUUMBAIOIEMY HATPY3-
KV Ha cepille M YXYIIIaolmeMy cHab/KeHHe OpraHos KPOBLIo. BrIcoKHe D035l ATKOTOIA
TaKIKE OTPaBIAIOT CePAeTHYIO MBIIIITY B YXYAIIAIOT eé cHabKeHue Kpoesio. IlocTemenno
MBITNTEUYHBIE KIIeTKHW Cepaita rmepepooanTcd 1 3aMeHAITCA CDE,E[E[HHTEJIBHOfI TEAHLID,
UTO MEIIAeT CepaIly HOPMAILHO COKPANIATHCHA U BHITATKUBATE KPOBD.

Camoii pacmpocTpaHéHnoi 60JIE3HLIO CEPAIla ABIACTCA HIIeMHUYecKas 00Ie3Hb.
970 3abogeBanpe BO3HHKAET IPH CYIKEHHH apTepHii, J0CTABIAIOMINX 00raTyio Kuc-
JOPOZOM KPOBL B CepPAeYHYI0 MBIIIy. ¥ cy:KeHNMIO cOCYZOB uUalme BCero MPHBOLAT
OTI03EeHHUAdA Ha UX CTeHEAaxX }KHpDI[DI[DSHHX BEIIIECTE. BTI/I OTJI0OMEHHUHA HA3BIBAIOT
amepocKkaepomudecKumil OafWKamil, KOTOPbhIe MOTYT WX CAeJATE KPOBOTOK HEZO-
CTATOYHLIM AJIA HOPMAaJaLHOH paboThl cepAeuHOd MBIIIIILI, HJIN COBCEM IIPEKPaATHTL
TOK KPOBH ITI0 COCYAY. BIAIIKA COCTOAT TTIABHBIM 00pPa3oM U3 :KHPOIOZ00HOTIO Bele-
cTBa — XoJaecrepuHa. Ila moBepxHoCcTH 9THX OJAIIEK HAYMHAIOT OCeZaTh TPOMOO-
MUTEI, BhI3bIBaAOMKe obpaszoranne Tpomba, a Begb B 9TOM MECTe COCYJ W TAK VIiKe
cysxen. B peayabsrare moxxer chOPMHAPOBATLCA TPOMO, OKOHUATEIHLHO 3AKYIIOPUBAIO-
mui cocya. Takum o6paszom, yIaCTOK CepACUHON MLIIIILI IEPECTACT IMOJIYIATL KHC-
JTOPOX B HUTATeIbHEIE BeIIecTBa H OTMHpPAeT, T. €. pasBuBaeTca napapkT. [Ipn nan-
fomee TAXKENBIX HHpAPKTAX TPOUCXOANT MTHOBEHHAA OCTAHOBKA CepAlla, H UeJOBEK
yMHupaer.

K uwmecny uwacTo BerTpeuarommxes 3ab0IeBAHUN CepAeuUHO-COCYAUCTONH CHCTEMBI
OTHOCHTCSH TAKJKe THIIEPTOHHYECKaa 00JIe3Hb, KOTOPasa XapakTepHu3yeTCa IIOBLIIIIeH-
HBIM apTepPHAJILHBIM ZaBIeHHEM, (PYHKIHOHAIBLHLIMA, a IPH BBIPAYKEHHBIX CTAIH-
AX U CTPYKTYPHBIMH H3MEeHEeHNAMH ITOUEK, CepAlla W IeHTPAJIbHON HEPBHOH CHCTe-
MBI. B I-IaanIBHOﬁ CTagHuH 60.}1831;[]2[ aprepHajlbHOE OABIEHHWE INOBRIIITAETCH HermocTo-
AHHO ¥ JIeTKO NOAJA8TCH HOPMAIHM3aIUHN IPH COOMIOAEHHU COOTBETCTBYIOIIETO
pe’KHMa TpyZa B OTALIXA, JUEeTHl U HAasHAYEHHH JIeKapCTB.

Wnorma Ha cBeT mOABIAIOTCA MJIALEHIEI ¢ BPOKIEHHBIMH IIODOKAMH Cepaia,
KOTOpBIe PA3BUINCH €II€ 0 POXKIeHHA, B yTpobe mMarepu. OTH HAPYIIEHUHA MOTYT
3aTPATUBATL KIAMAHBI CEePAIIA.

K npo6remam xpopoolpanieHus MIPHUBOLAT HAPYIIEHUA CEPAEUHOTO PHUTMA —
apuTMHH (0T Tped. ¢ — OTPHIOAaTeabHas dacTuua u rhytmos — purm). OHE BeTpe-
YAaIOTCA ZOBOJBHO YACTO B MOTYT COIPOBOKIATHCH HENPUATHLIMH OI[YIIEHHAMH:
TOJIOBOKPY/KEHHEM T AP.

ApurMuu npofaBIAOTCA B yYalleHHH (TaXMKapauA) miam 3ameieHun (6pagu-
Kapaug) cokpameHnuil cepalia, B npucTynax cepaunebuenuit n gp. Tax HasniBaeMas
IpIXaTelbHad, HIN I0HOIIecKad, apuATMHA (yUualmenwe cepAucOMeHHH IpH BIOXE)
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npeacraBiager coboit hpuamosoruveckoe ABIeHHe y AeTell M moapocTKoB. Jleuenue
APUTMHH JOJKHO OBbITH HANPaBJIEHO HA yCTpaHeHHMe OCHOBHOrO 3afojeBaHUA U Ha
BOCCTAHOBJIEHHE HOPMAJLHOTO PUTMAa cepAra.

ITPOPUIAKTHKA CEPJEYHO-COCYIHCTBIX 3ABOJEBAHHMA. Ilpu ¢dusuueckux
Harpyakax pabora cepAlia CTUMYJHUPYeTCH W HEPBHBIM, U T'YMOPAJIbLHBIM IYTAMMH.
IIpu arom ynyumaercs KpoBocHaGKeHMe cepaevuHON MBIIIILI 1 OHA Hoaydaer 60ab-
Ire KMCJIOPOJA U MHTATENbHEIX BemecTB. CepZlle XOpPOIIO TPeHUPOBAHHOTO UeI0Be-
Ka croco0HO NPH HNOBBIIMIEHHEBIX HATPY3KaX BRIOpACHIBATEL ropasgo 60Jble KPOBU U
COKpaIlaThed Jamle, YeM cepile MaJOomoABUKHOTO IIOJHOTO YeJ0BeKa.

Hasa Toro urobbl TpeHHUPOBATH cephlle, coBceM He of0A3aTeabHO IpHobOpeTaTrsh
Kakue-To TpeHaskeépol. Ecan uenoBek NpoxoauT 3a JeHb X0TA Obl HECKOJIbKO KHUI0-
METpPOB, TO 3TOH HATPYy3KH OyAeT BIOJIHE JOCTATOUHO AJA NOALep:KaHHUA CepaeuHoi
MBIIINBLI B XOPOIIeM COCTOAHHH.

KPOBOTEYEHHA H JOBPAYEBHASA IIOMOIIL ITPH HUX BO3HHKHOBEHHH. Kakx yixe
TOBOPHJIOCH, B COCYAAX B3POCIOTO UeI0BeKa HAXOIHUTCH OKOJIO 5 J1 KPOBHU U IOTePH
2 1 yiKe ollacHa Aid ¥KU3HHU, TPUUEM MYKUNHBI XYiKe IePeHOCAT KPOBOIOTEPIO, YeM
JKeHIIUHEI.

Yame Bcero Mbl cTaJIKUBaeMcA ¢ HeOOJIBIIUMH DOBPEKACHUAMHA, CONPOBOIKAAIO-
HIUMUCH KANUALAPHBLMU Kposomevenuamnu. JlaBrenne B KanuaIapax HEBeJIUKO, U
CHJIBHOTO KPOBOTeUeHNA He Bo3dHUKaeT. [locraTrouno o6paboraTs Kpasd paHKHU Je3MWH-
(GUIUPYIONIUM PAaCTBOPOM M HAJOMKHUTL MapJjeByIo HOBA3KY.

Bonee cunbHbIle KPOBOTeUEHH A BO3ZHUKAIOT IIPU HOBPEIKICHUN BeH — 6CHO3NbLE
kposomeyenus. Crpyda KPoBH, BLITEKAIOMAA M3 KPYOHOH BEHEI C JOBOJIBLHO OOJIb-
mI0H CKOPOCTBIO, He gaéT obpasoBaThcd TpoMOy, IpeKpamamieMy KpPoBOoTedeHHe.
IloaToMy HYKHO OPUKPBITE PaHY TaMIOHOM u Tyro 3abmaToBaTts. Cpasy ke mocie

Puc. 62. lNepBas Nomollb Npy KPOBOTEYEHUWU: MakcumansHoe crnba-
HUe KOHEYHOCTW ¢ nocnepylowen eé dukcaumen (a), HanoXeHue Xryta
(3akpyTkn) (6)
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39TOTO TOCTPAAABIIIEro HeoOXOAUMO OTIPABUTHL B MEAUIIMHCKOE YUYDeMKIAeHUue, TAK
KAK CUJIBHBLIE BEHO3HbIEe KPOBOTEUEHUA OCTAHOBUTEL COBCEM He IIPOCTO.

CaMBIMH ONACHLIMHU AJ14 JKU3HHA UeJOBEKA ABIAIOTCA KPOBOTEUCHU A, BOZHUKAIO-
e MPH MOBPEKIEHUH apTepHii, — apmepuanbibie Kpogomevenusn. JlaBnenue
B apTepHuAX BEICOKOE, H ApKad ajlag KPOBb BRIXOJHUT U3 PAHLI TONUKAMH, 4 TO U OLET
dourarmom. Takoe KpoBoTEUEHNE MPU MOMOINHA NOBA3KHA HE OCTAHOBUTH, H HEOOXO-
IUMO IepesKaTh MOBPeKAEHHBIA COCYA BBINIE MecTa KpoBoTeueHnusa. Ecim moerpana-
Ja KOHEUHOCTh, TO HA Heé HeoOX0AUMO HANOMHUTE KIYT (puc. 62) 1 oTMeTuTsL BpeMs
ero HaJOKeHHA (HanucaTh 3anucKy). AryT genaoT U3 MaTepHH, Pe3NHLI HJIH JI1000-
ro IpyTroro MaTepHana, KOTOPBIM MOYKHO TYTO HepPeTAHYTh KOHEUYHOCTh. 1log sKryT
06s3aTENBHO TMOAKIIAABIBAIOT MATKYIO TKAHb, AJA TOTO YTOOBI MPHA €r0 3aKpPyUYHUBAa-
HUHU He MOBPEeIUTH KOKY. EciIi )KTI'yT HAOJKeH NPaBUJIbLHO, TO KPOBOTEUeHHE OCTa-
HABINWBaeTCHA, KOHeYHOCTL OieaHeer. Ilocrpazasmero Heo0X0AUMO CPOUYHO JOCTA-
BHTL K Bpady, TaK KaK JHIIATL KOHEYHOCTL KPOBOCHAOKEeHHS HALOJT0 HeIb3d.
BaxHo IOMHHTE, UTO KIVT HeJIb3d Aep:karh Ooabine 2 ¥ gJetoM u 1 u aumoii. KEcnn
BpeMs IIPOIILI0, TO KIyT Heobxogumo cHATs Ha 10— 15 Mmun. 910 AeIa0T AJAA TOTO,
uTOOBI KPOBhL MOIJIA IIOMACTE B MOBPEKASHHYIO KOHEUHOCTD AJIA cHAOKeHUA eé KHuc-
JOPOAOM M BBIHOCA MTPOAVKTOB oOMeHa. 3aTeM JKIYT cleayeT HANOMKNATL CHOBA HUIKE
UM BLIIIE ero IpeskHero PaclooKeHnd.

Ecam mpum TpaBMe opranm3Ma KpPOBb BBIXOAHUT H3 IIOBPEXKIAEHHBIX COCYAOB B
IOJIOCTh TeJia 1 MEeXKTHKaHeBbIe HPDME}KyTKH, TO TAKOe KPOBOTE‘-IEHHE Ha3plBaAWOT Gﬂ,y'
mpexnHum. XOoT KPOBb U HE BRIXOJUT 34 MpeAebl OPraHU3Ma, HO OHA MOKUAAEeT KPOo-
BAHOE PYCJO0: AABJIEHHE B COCYAAX MAJAeT W OPraHbl He IOJYYal0T AOCTATOUHOTO
KOJHYEeCTBA KHCJIOPOLa H IMUTATENBLHLIX BelnecTs. llocTpamaBmui 6GJemHeer, ero
nyJabc yuamaercsa u crabeer, JbIXaHUE OEIACTCH YACTHIM U MTOBEPXHOCTHBIM.

B arom cayuae uesioBeKa Clenyer YI0MKUATh, 00eCcneulTh IPATOK CBEIKEro BO3ay-
Xa, a K IPeAIoJaraeMoMy MecTy KPOBOTEUEHUSA MPUIOIKUATE UTO-HUOYAL X0JI0gHOe:
OYTBIIKY WU TPEIKY € XOJOAHOH BOMOI, TaKeT cO CHEroM WU JbaoM. M KoHeuno,
HeoO6X0oAHUMO CPOYHO BRI3BATHL Bpadva.

B ;xm3am MBI yalle CTATKABAEMCHA C pe3yaIbTaTaMy HeOONIbIIUX BHYTPEHHAX KPO-
BOTEU@HHUI, BOZHUKAIOIUX NIPH HeDOMNBLIINX yIIubax, PACTSIKEeHUAX U T. M., TAK
HA3LIBAEMBIMHA CHUHAKAMHY U MIUIMMKAMHA. YTOOB YMEHBIIUTEL NIUMIKY, HYKHO TPUIO-
JKUATL K Hell 4To-HHOVAL X0J0LH0e.

3AlTOMHHTE

Hwemnuyeckas 6onesHb ® Atepocknepornyeckne 6aawkmu ® MneproHnyeckas
6onesHb ® [opoku cepguya * Aputmusa * Xonecrepur ® Kposoreuyerue

MPOBEPBTE CEBA

1. Kakue ceppeuHo-cocyauctbie 3abonieBaHus Yenoseka sam u3secTHbl? B uém oHu
I'IpOFlBJ'IHlOTCiI, KakKoBbl MUX BO3MOXHbl€ I'Ipld'-lHHbl?

2. KakoBbl OCHOBHble NyTH nNpouNakTuku 3aboneeaHun cepaevHO-COCYAHCTON
cucTembl?

3. Kakue pasnuuatoT BMAbl KPOBOTEUYEHMH M KAKOBbl MX OCHOBHbIE MPU3HAKKU?

4. Kakosbl OCHOBHbIE NPWEMbI OKa3aHWMA NEPBOM MOMOLUW MPH Pa3NUYHbIX BUAAX
KpOBOTEUYEHWH?

5. OxapakTep13yiTe OCHOBHbIE MPUYUHBI CEPAEYHO-COCYAMCTbIX 3abosieBaHun.
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Moyemy BpeaHbl KypeHWe U ynoTpebneHue CNUPTHbIX HanuTKoe (ankorons)?

FRFRRRERREERPEERE

MosA JTABOPATOPHUA

OnpepenerHne nynbca M YUCna cepAevHbiX COKpaleHHH B NokKoe
M nocne AO3MPOBaHHbIX (PU3MHECKHUX HArpysok y 4Yenoseka

Lleno paborbi: HayyuTbCA NOACYMTbIBATL NYAbC (YMCO CEPAEYUHBIX COKpalLeHUH
y YenoseKka) B NOKOE W NOCNE AO03WPOBaHHbIX (PUIUYECKMX HArpy3oK W WHTep-
npeTtupoBatb (06Ccy>kaaTb) NoNyyeHHble Pe3ynbTarbl UCCAeAOBaHMS.

Marepuanbl u obopygnoBaHue: camoHabnoperme.

Xoa pabortbi

1. MopacyuTanTe cobCTBEHHbLIM NyNbC B pa3HbiX (U3UYECKUX COCTORHMSAX: CHAS,
CTOsi, NOCNEe AECATH NpUcenaHui.

2. 3anuviinMTe NOMy4YEHHbIE AaHHbIe.

3. CpaBHuTe noslyyeHHble AaHHble CO CPeAHECTaTUCTUUECKMMMU, a TakKe AaHHbIMM,
NONY4EHHbIMH OAHOKNACCHUKAMM.

4. Cpenaite BbIBOA O TOM, NOYEMY B pa3HbiX (PU3UHECKMX COCTOSHHUAX MPOMUCXOAMT
M3MEHEHWEe BENMUYMHbI Nynbca?

5. Obcyaute ¢ OQHOKNACCHUMKAMMU NONYYEHHbIE Pe3y/ibTarbl MCCNEA0BaHMS.

lMepBas nomouwb NpU KPOBOTEHYEHUNX
LUenb pabotbi: 0CBOMTL NPUEMBI OKa3aHUs NEPBON NMOMOLUM NPU KPOBOTEYEHUAX.
Marepuanbl U obopyaoBaHHe: ynakoBKW OWHTa, NNACTUHKM MAACTbIPS, XKryT.
Xoa paborbi
1. U3ayuute marepuansl yuebHWKa O KPOBOTEYEHMUSIX, UX BMAAX, CMMATOMax M Npu-
éMax oka3aHus nepsBor goBpayedHOM MNOMOLLM.
2. 3anonHute Tabauuy «Buabl KpoOBOTEYEHWH M NMPUEMbBI OKa3aHWsA NEepPBOM NOMOLLM
NPH HMX BO3HWKHOBEHHH».

Bua kpoBoTteyeHus Cumnromsi Yro Hago genarts Yero Henb3s genarb

KanunnspHoe

Bexo3Hoe

AptepuanbHoe

BHyTpeHHee
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KPATKOE COAEPKAHUWE I'JTABbBI 6

Buoyrpennasa cpena MOYKeT BLITOMHATE CBON (DYHKIIHH TOJLKO IIPH HEIIPEPLIBHON
OUPKYJIALIHWH 0 OPTaHU3MY, KOTOPYIO OCYIIECTBIAIOT CEPAEIHO-COCYIHCTAA W JIUM-
haTuUecKas CUCTEMBI.

KporooGpamenne npoucxoaur Giarogaps padoTe cepama U 3aMKHYTOU cucTe-
Me cocyaoB. Kak m v Bcex MJIGKONHUTAOIAX, CepPAIle UeIOBEKA HMEeT UeTnIpe
KaMepsl: ABa mpexcepausa m asa skenygouxa. Cepame paboraer B TeueHnme Beel
JKM3HH YeJoBeKa.

PabBora cepamma m cocyaoB peryamnpyercs HeHporyMOpPAaIbLHO.

Y uesoBexa KpOBL HMUPKYINUPYET 110 KPOBEHOCHBIM COCYyZaM, o0pasyiomiAM IBa
Kpyra xpopooOpamienns. Boasmroll Kpyr KpoBoobOpallenusda HAUXHACTCA B JEBOM
JKeJTyIgOoOYKe, 4 3aKaHTHBaeTCH B IPABOM Npeacepanun. ApTepHalbHAad KPOBb, IPOX0-
Id Yyepes CoCyIbl U KaluJAAPLI 00JLIION0 KPyra, PaciosoKeHHble B TKAHAX U opra-
HaX NOJOBBI, TYJOBHINA W KOHEUHOCTEeH, MpeBpamaeTcd B BeHO3Hy0. Maasrit Kpyr
KpPOBOOOpaIeHNa HAYMHAETCSI B NPABOM JKeJIVIOUKe CepAnd, a 3aKaHdYMBaeTcs
B JIeBOM Ipeicepanu. Bemosmasg KpPOBL MOCTYIIAET B JICTOUHYIO APTEpPHIO, 3aTeM
B KaAOWJIJAPBI, PACHOJOKEHHBIE B JIErKHX. TaM BeHO3Had KPOBL NIpeBpaliaeTcs
B aprepuaibHyo. [[Burasgcs mo KpyraM KpoBooOpanieHnsd, KPOBb BBIMOJHAET CBOHU
OCHOBHEBEIE (DYHKIIHH.

llaBienmne KPpOBH B COCYIAX W OYJLC — BAYKHLIC MOKA3ATeJIH COCTOAHHA opra-
nusMma uegosexa. Ilo gacrore u cuae myanLca MOMKHO CYAUTE O COCTOAHUH CepAra U
COCYIOB.

Jlumda gsuraercsa no aumQaTHUYECKOH cHUcTeMe, KOTopad 3aJep;KABaeT B CBOUX
CTPYKTYPaX HaToreHs! ((PparMeHThI TOTHOIINX KJIEeTOK, MUKPOOPTraHU3MbI, TPOAVK-
TEI UX JKHU3HEZeATeNLHOCTH U T. II.) ¥ VHAUTONKAET UX 3AIIHTHLEIMHA KJIETKAMH —
auM@OIIETAMH.

CaMBIMH pacHpOCTPAHEHHLIMH OOJE3HAMH CcepAla ABIAIOTCA HIIeMHUYeCcKAad
foJle3Hb, THIIEPTOHUS U BPOXKAEHHBIe mopoku. K npobiremam kpoBooOparieHus Tak-
JKe IPUBOAAT HAPYIIEHUA CepAevuHoro puTMa — apuTMuHi. I71aBable npuunHb 3a60-
JEeBAHHH CepPIEeYHO-COCYIMUCTOH CHCTEeMEl — H30LITOUHLIH Bec, Malble (pH3HUEeCKHe
HATPY3KH, 3J10yHnoTpebIeHHe CIHPTHLIMHA HATTHTKAMHA U KYPeHHe.

BaxHO COXpaHATL HEJ0CTHOCTL COCYIHCTOH cHcTeMbl. llpH BO3SHHKHOBeHHH
KPOBOTeUYeHNH HeoO0XO0AMMO CHOKOHWHO M IPaBHJLHO, B TOM 4Hcje 0e30IacHO I
ce0s, OKa3aTh NEePBYI0 MEIZUIIMHCKYVIO HOMOIIL HOCTPAZABIIEMY.

s ITpoekTsl M McclefOBaHNA I

1. BoigBiieane BIUSAHUA CUJIBI THXKECTH HA CKOPOCTbh KPOBOTOKA.

2. llamepeHue CKOPOCTH KPOBEHAIIOJHEHUA KATTHUIJIAPOB HOTTEBOTO JIOMKA.

3. Onpezesenne HATIPABIEHHAA KPOBOTOKA B BeHAX, BLICTYMAIOIMUX HA MOBEPXHOCTH
PVE.

4. IToagcuéT nyabca B pasHBIX YCIOBHAX.

5. CpaBunrenbHas XxapakTepucTuka paboThl cepalla dejoBeKa W JKUBOTHBIX MeTO-
pom KT

124




maBsa 7
AbIXAHUNE

IbixaHue — COBOKyMHOCTb NPOLECCOB,
yuyacTsyloumx B obecneyeHnn opraHus-

Ma KWUC/IOPOAOM W BblAENEHUU YINEKUC-
noro rasa. bes nuwu yenosek moxer
npoxxutb Bonee 50 gHei, He3 sogbl —
npumepHo 5 aHen, a sBot He3 Bo3ay-
Xa — OKO/MO 5 MHUHYT.

Bbl Y3HAETE

— O [ObIXaHWKM W ero 3HaYeHWW ANA XKW3-
HEeOEATENbHOCTU Ye/IOBEKa;

— O B3aMMOCBA3M CTPOEHUS M (PYHKUMH
OpraHoB [AblXxaHus;

— o0 npoueccax razoobmeHa, npoucxoas-
WX B NETKMX WM TKaHAX;

= iy perynﬂu,um ObiXaHUA.

Bbl HAYYUTECD

i Oﬁ'bﬂCH.FITb CYyTb npouecca ObiXaHWA;

— YCTaHaB/lMBaTb B3dWMMOCBA3WU MeXAY
0C068HHOCTHMH CTpOeHHMA OpraHoB [AOblXa-
HHA W BbINONHAEMbIMA UMK (DYHKLUMAMM;
— 06bACHATD MEeXaHW3Mbl AbiXaHWUA W Hew-
porymopanbHoW perynsuuu paboTtbl opra-
HOB ObiIXaHHWA;

— ONUCbIBaTb Npoueccsbl raaooﬁmeHa B
NErKMX U TKaHsX;

— aHanu3upoBaTb M OLEHWBATb BAMAHME
(haKTOpOB pPMUCKA Ha [ObIXATENbHYKD CH-
cTemy;

— ONMUCbiBaTb MEPbLI npepynpexaneHua
MHeKUMOoHHbIX 3abonesaHun;

p— DﬁDCHOBbIBaTb anéMbI OKa3aHuWa nep-
BOM NnOMOLLIK NPKM OCTaHOBKE OblXaHWA.
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JIBIXAHUE U EI'O 3HAYEHHUE.
26, OPTAHBI JBIXAHUL U UX
®YHKIIUU

JIBIXAHHE H Er0 3HAYEHHE. ITourn BCe

BCNOMHMWUTE
MpOIecchl, MPOTEKAIIMe B OpPraHuaMe
1. Yro Takoe AT®? ueloBeKa, TpedyIOT 3aTpar aHepruu. Ber
2. Kakoe cTpoeHHe UMeloT opraHbl AblXaHWs u xXozAnba, pemreHne 3agatv Mo MaTeMarH-
Y NO3BOHOUHBIX >XMBOTHBIX, OBUTAIOLUX Ke 1 (hJu3UKe — Ha BCE 9TO YXOAUT OUEHb
B HA3eMHO-BO34ylUHOW cpene? MHOTO aHepruu. Jlaske KOrga degoBeK

CIIOKOMHO CIINT, JHEPIHA pacxoayercda Ha

NoaJep KaHNe IOCTOSHHON TeMIIepaTypsl
Tejla W Pas3IHYHBIe PEeaKIuH, oDecHedHBalOIIHWe IIOCTOAHCTBO BHYTPEHHEH Cpexnl
opraEmaMa.

YHuUBepcanbHBIM HCTOYHHUKOM 9HEPIUH B J1000M MKHBOM OpraHu3Me, B TOM YHC-
Je u uenoBeka, asagercsa ATd. B monerynax 9T7oro XUMUIeCKOT0 COeJUHEHHTI eCTh
oco0nle CBA3H, IPH Pa3pbIiBe KOTOPLIX BhIAeNAeTCA DONBLIIOEe KOJHUIECTBO SHEePrHUH.
H1a Toro urobsl 3anactu Mmojaekyasl ATd, yenoseky HeoOX0AMMO HNOJIYUHATE 9HEP-
THUIO, KOTOPAA BRIAEIAETCH IPH pacnage KPYOHLIX OPTAHUYECKHUX MOJIEKY.I, TOayda-
eMBIX C IAOIei. DTOT Ipolece Ha3slBawT okncaenneMm. Hanpumep, caxapa (rmmokosa
U IpP.) OKHUCIAIOTCA B OPraHH3Me J0 yIJe-
kucsoro raza (CO,) u Boaer (H,0). A cameim
o(pheKTHUBHBIM OPHUPOAHEIM OKHCIHTE-
JeM — BeNIIecTBOM, 3ACTABIAIONIAM IJIIO-
KO3y W JApYyrue OpraHuyecKue BellecTBa
pacmagarsca 7o 0olee IPOCTBEIX MOJEKVII,
asasgerca xucaopog (O,) Boszyxa, KOTO-
PBIi TOMKEH IIOCTOAHHO IOCTYIIATE BO BCE
oprasl u TKaau. OgHOBpeMeHHO HE00XO0-
ANMO OCBODOXIATH OPraHU3M OT YIJIEKHC-
JIOTO rasa, KOTOPBIH ABIAETCH KOHEYHLIM
OPOAVKTOM  OKHCJIEHHA  NHTATEILHBIX
BEIIeCTB.

CoOBOKYIIHOCTE IPOIIECCOB, ODecHeuynBa-
IOIIUX HOCTYIJIEHHE B OPraHU3M KHUCIJIOPO-
Ia, BRIZeJIeHHEe H3 Hero VIVIEKHCJOTO rasa
H HCIOJL30BAHHE KHCIOPOAZA KJIETKAMHA
H TKAHAMH [IIA OKHCIEHHA CJHOMKHBIX
BEIIIEeCTB ¢ 0CBODOKICHUEM comepIraIieicsa
B HAX DHEPruy, HeoOXOZMMON O1d JKHU3He-
OeATeNbHOCTH, HA3BIBAIOT IBIXAHHMEM.

OOnIuHO BBLIAENAIOT TPH dTala ALIXAa-
Hug: 1) BHenrHee (IE€rouHoe) AbIXaHue —
nponecc obmena razamu (rasoobmen) —
MuTtoxoHapum KHUCJAOPOAOM M YITIEKHUCJIBIM I'a30M MeMKIY

Puc. 63. dtanbl AbixaHUs JErKMMH H aTmMoc(epoi; 2) TpaHCIOPT

BHellHss cpena
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Ta30B KPOBBI0 — KHUCJI0POAA W3 JIETKUX B THAHU W OPTaHbBI, A YIVIEKHUCJIOTO ras3a U3
TKaHell B JE€rkMe OJdA yIajleHHHA U3 OPraHU3Ma; 3) KJIeTOuHoe (TKAHeBOe) AbIXa-
HUe — ra3oo0MeH B TKAHAX, B Pe3yJIbTaTe Uero KUCJIOPOI HCIOAL3YeTCA OIS CHHTe-
sa ATD u obpasyerca yIIeKHCILIH ras 1 Boga (puc. 63). 3a oGecreueHne sToro npo-
ecca B OPTAaHU3ME YeJIOBEKa OTBeYaeT CHCTeMa OPTaHOB ABIXAHUA, HIHN AbIXATEIhb-
HafdA CHCTeMAa.

CTPOEHHE H ®YHKUUU OPTAHOB [AbIXAHHA. JdpixarteabHsle (BO3IyXOHOCHBIE)
IYyTH — 3TO IOCJIEZOBATENLHO COeJUHEHHBIe MeXAy coboii momocTH W TpyOKH, IO
KOTOPLIM BO3AYVX, COAEPIKAIMIUHA KHCIOPOA, U3 OKPYIKAIONIedl cpeanl JOCTUTAET JIET-
knx. PagnuuaioT BepxHHe U HUMHNE OblXaTeabHble nyTH (puc. 64).

Bepxune apixarenbHbie NYTH HAUWHAIOTCA HOCOB0L MNOJAOCTLBIO, TOLEIEHHON
meperopogkoil Ha ABe MOJOBUHBI. B ciauzucrToil o60a0UKe HOCOBOH HOJOCTH HAXO-
guTesa 60bII0oe YUCI0 KPOBEHOCHBIX COCYI0B, 4 BePXHUHU ca0il oToil o6oa0uku obpa-
30BaH KJIETKaAMH PECHHYHOTO 9IUATeNHA. Bo3ayxX momagaeT B HOCOBYIO IOJIOCTE Uepes
nHo3dpu M, IPOXOAA WO HeH, corpeBaeTcd, YBIAKHAETCA, OUHINIAETCA PECHHUUYHLIM
JIHUTeJIHeM OT OBIIHMHOK. }REJIESI:I CJIH['{HCTDE[ DGDJID‘-IRH BLIAEJIHIOT cIelimaldbHbIE
faKTepUIIUIHbIC BeIleCTBA, A HA MOBEPXHOCTHA CAMU3UCTON HaX0AUTCH OOIBIIOE YUC-
JI0 TeHKOIIUTOB, KOTOPLIEe TAKIKEe YVHUUTOKAIOT DakTepuu. Takum o6pasom, B HOCO-
BOH ITONIOCTH BO3AYVX OUMUIIACTCA U OT MHOKecTBa OaKTepui.

Ilpoiigsa uepes HOCOBYIO ITOJOCTH, BO3AVX MomagaeT B 2JA0MKY, a 3aTeM B 20p-
mamb, OT KOTOPOU HAUYMHAITCH HHJKHHE AbIXaTeldbHble myTH. [oprans obpaszoBana
HEeCKOJbKUMH XPAN[AMH, CAMBIM KPYIIHBIM M3 KOTOPBIX ABISAETCH WUMOBUOHDbLIU
xpaw. CnenuanbHblil Hadzopmannslit xpaw, (hadzopmanHuK) TPUKPLIBAET BXOJ B
TOPTAHL BO BPeMA IVIOTAHUA ITHIIH.

W3 ropranm Boaayx momajzaer B mpaxer. Tpaxea obpasoBana 16—20 memox-
HLIMUA XPAMNIEBBEIMHA KOJbLIAMHA, He TO3BOIAKIIAMHE €€ CTeHKaM CHaJgaTbCesd.
ITpubnuauTeabHO HA YPOBHE 5-T'0 TPYAHOrO NO3BOHKA TPAXeA PA3BETBIAETCH HA ABA
Oponxa, Take 00Pa30BAHHLIX XPAMIEBLEIMY KOJbIIAMH, BPOHXH MHOTOKPATHO BET-
BATCA Ha Oonee menkue Tpybouku, obpasya OpouxuaabHoe gepeBo. CaMble TOHKHUE

NerouHasn

HocornoTtka apTepvona

Hocosas
nonocTb
Jléro4Has
Hoanps BEeHyna

Bpoxxuona
lopTaHb

KanunnspHas
AnbBeonsl ceTb

a 6

Puc. 64. CtpoeHue opraHoB AbixaHus (a), anbeeon (0)
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§26. AbixaHve v ero 3HavyeHne. OpraHbl AbIXaHnsa 1 X QyHK

OpoHXHANbHBIE BETBU HA3BIBAIOT Oponxuoaamu. OT HUX OTXOAAT TOHYANIITINAE XOIbI,
CTEHKHU KOTOPBIX 00pasyioT MHOTOUMCAEHHbIE BBINAUMBAHHA — AJbBEOJBI, UJIH
NE204uHBLe NY3bIPLKLU.

Kaxgas anpBeosa omjaeTeHa I'yCTOH CeThbI0 KANHIAAPOB MAlOro Kpyra KpPoBOO-
Opamenusa (puc. 64, 6).

Yepes cTeHKH 9TUX ATbBEOJ U KATTULISAPOB MPOUCXOAAT ra3000MeH Mex Ay BO3-
IYXOM B KPOBBIO: B KPOBb M3 AJILBEOJAPHOTO BO3AYXA IMOCTYIIAET KHUCIOPOX, a HU3
KPOBH B AJLBEOJAPHBIN BO3AYX — YIVIeKHCAbIH ra3d. CTeHKHU aabBeos oO6pazoBaHbBI
OZHHUM CI0EM IJIOCKOro dIuTeandA. V3HYyTpH albBeosbl HOKPLITEI 0COOBIM (B BUIE
IIJIEHKN) BeUlecTBOM, KOTOPOe He ZAaeT UM CIaZaThCd NpH BeIgoxe. B ofoux mdérkmux
UeI0BeKa HaCUUThIBaeTcsa 0K0Ji0 350 MuiH aibBeoJ1, a uX 00Ias MOBePXHOCTh COCTAB-
nsger Goaee 150 w2

AnnBeosinl, OTXOAAIIAE OT OZHOH OPOHXHUOLI, HAZBIBAIOT auuHycom. I3 Mmuorux
ANHHYCOB cJaramnTcd JdolbKu, I3 JOJIeK — Ce2mMeHnbl, KOTOpLIe co0paHul B do.iL, a
monun obpasyioT deBoe W nmpaBoe Jgérkoe. B meBoMm nérkom — aBe moau, o6pasoBaH-
HBIE PA3BETBICHUAMN JeBOro O6poHXa, a B IPAaBOM JErKoM — TPHU mojan, obpasoBaH-
HBIE Pa3BeTBIAGHHAMHU NpaBoro OpoHxa. B kampmoe nérkoe BXOAUT OAHA JNErou”Has
apTepus, a BEIXOAAT JABE JETrOUYHLIE BEHDI.

CHapysKu JE6rKHe MOKPLITHI BHYTPEHHUM IIJIEBPAJLHLIM JUCTKOM — JI8rouHoH
ILIeBPOM.

Hapyxuabiiil nieBpaabHbI IUCTOK BRICTHIAST U3HYTPH CTEHKH IPYAHON ITOIOCTH
(nmpucrennasa niaeBpa). Memxgy AByMSA JUCTKAMH ILJIEBPLI OcTaéTea HeGOIbLIIoe IPo-
CTPAHCTBO — MNJAEEPALbHAsA NoA0cmb. B Hell HAXOOUTCH NACEPALIbHASL HUOKOCMDb,
KOTOpas CHHUMKAECT TPEHHE MEMKAY JHCTKAMHA IIJIEeBPLI IPH ALIXATEeILHLIX IBUIKEHH-
ax. JlaBaenne B IIeBPANBbHON MOJOCTH HECKONBKO HUIKe aTMochepuoro. Bosnyx B
MAeBPATBHOU ITOJOCTH MOJHOCTHIO OTCYTCTBYET, UTO ABIAETCH BAMKHENIIIUM YCI0BHA-
eM OCYIIeCTBIACHUA HAPYIKHOTO ALIXAHUA.

T'0JI0COBOI AIIITAPAT YEJOBEKA. [lomepék ropranu HATAHYTHI 9JACTHYHBIE 20J0-
cogble c6:43KuU, obpaszoBaHHbBIE COEIUHUTENIBHOU TKAHBIO (puc. 65). Mexay roaocoBs-

MH CBA3KAMM HaAXOLUTCA ezos0co6ana weas. llpnm
HANPAYKEHUU TOJIOCOBBIX CBA3OK BbIILIXAEMbIA BO3-
lonocosas IyX 3acTaBiadeT UX KojaebaTbcs, BLI3LIBASA 3BYKOBBIE
ronebanus. Bo BpeMsa ALIXaHUA TOJOCOBLIE CBA3KHU
IIUPOKO PasgBUraloTCda, a BOT IPH CO3JaHUHU 3BYKa
OHHM TOYTH IOJHOCTHIO CMBIKAIOTCH.
bILLILBI XapakTepUCTHKH 3BYKOB, H3JaBAEMbIX UeslOBe-
KoM, 0cO0eHHO TPH UJeHOpPa3AelbLHOH peun, 3aBU-
CAT TAKJKE OT COKPAIleHHA MBLIIII IMIOTKHA, POTOBOH
TOJOCTH U T. 4. B mepuox mos1oBoro co3peBaua rop-
TAHL V I0HOMOIEN paapacraercs Hoablme, ueM y JEeBY-
Egggggab'e y _. IIeK, M TOJOCOBLIE CBA3KHU CHJILBHO YAJIHHHAIOTCH.
B peayasTaTe ronoc y MyMKUHHBI CHUIKACTCA MOUTH
Ha OKTAaBy, «JoMaeTcsa». ['o1oc v JeByIIeK MeHsaeTest
Puc. 65. lonocosoy annapat  MeHbIIE.
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lhaea 7. AbixaHue

3AMTOMHHTE

Abixanne: BHewHee (néroyHoe) M kKneroyHoe (TkaHesoe) ® [bixarenbHas
cucremMa ® BepxHue M HHXKHHE gbixatenbHbie nyTH ® AnbBeons ® Jl€rkoe ®
JléroyHas nnespa ® lonocoBos annapar * PedeBo# annapar

MPOBEPBTE CEBA

1. Kakue 3tanbl gbixaHWs BbIAENAIOT U KAaKOBO MX 3HauyeHue?

2. Kakue Buabl TKaHel npeobnafaidT B CTPOEHWHW OPraHOB [bIXAT€/IbHOWM CUCTEMbI
U nouemy?

3. OT Yyero 3aBMCAT XapaKTEPHMCTMKW 3BYKOB, WM34aBaeMblX YE€/NOBEKOM, W MHAWBH-
fAyanbHble pa3nuyua ronoca?

4. KakoBbl OCHOBHble NyTW UCNpaeneHus AedeKToB peun?

5. OxapakTepusyite CTpoeHue U (PYyHKUMHU OPraHoB AblXaHMs.

6. MogarortoBsTe coobuieHUe O MEXaHU3IME AbIXaHWA M €ro PONU B XKU3HW OpraHusma.

Kakoe 3HayeHue MMeIOT XpALLeBble KO/blia B CTEHKax Tpaxeu U BpoHXoB U noyemy
B Tpaxee OHW Henonbie?

FERFERFEREFRFEFEEL

Mos JIABOPATOPUSA

BbINOJIHHUTE 3AH4AHWA

1. Ha ocHoBe aHanuW3a MMelOWMXCS Yy BAC 3HAHWM M MHAOPMaUWKH U3 OONONHUTENb-
HbIX WMCTOYHMKOB, MOArOTOBbTE COODOLIEHWE O MEXaHU3ME [ObIXaHWA W ero posu
B XXW3HKW OpraHu3ma.

2. 3aHATHS MO TEeXHUKe peuyn M MnocTaHoBKe ronoca obecneuyuBaroT UcnpasneHue
HeoOCTaTKOB I'IpOHEHOLUEHHFl. I'Ipodpeccuonanbno 3TUM 3aHKUMaloTCA noronegbl.
MoaymarTe, Kakyto paboTty BbinonHsOT niogu 3torn npocheccun. Obcyaute ¢ ogHo-
KnaccHukamu, 4yem 3ta pabota nonesHa obuiectsy?

ANA JIIOBO3HATEJIbHbIX

PeueBol annapar yenoseka. PeyeBoW annapar COCTOWT M3 NOABHIKHbLIX W
HENoABWXHbIX 4YacTed. K MOAgBMIKHBIM YacTAM OTHOCATCA ryObl, s3blK, HUXKHSAS
yeniocTb, HEOHas 3aHaBecka C MaNeHbKWUM HA3bIYKOM, K HEMOABUXKHBIM — Bepx-
HAS 4eniocTb, 3ybbi. B 3aBMCMMOCTM OT TOro, Kakoe MONOXKEHWE MNPUMYT MOABMXK-
Hble 4acTu peyeBoro annapata, oOpasyeTcs TOT MNM WHOW YNEeHOPas3fesbHbid 3BYK.
Mpou3HolweHe MOXET ObiTb HOPMasibHbIM, T. €. YETKUM M ACHBIM, U HapyLLEHHbIM,
KOrfia NPUCYTCTBYET LENbiid P OTKIOHEHWA OT HOPMbl. JTW OTK/JIOHEHWs o0ycnos-
NneHbl pedeKTamu CTPOEHMSI PEeYeBoro annapara Mau (PyHKUMOHAaNbHbIM PacCcTPOM-
CTBOM OTAENbHbIX YYAaCTKOB LEHTPanbHOW HEPBHOM CUCTEMBI.
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MEXAHHW3M JAbIXAHH .
§ 2 o \KU3HEHHAA EMKOCTD
JIETKHUX

BCNOMHMUTE JABIXATEJIBHBIE JIBHKEHHA. Bremnee
aZplxaHwe ofecrneumBaeTcda Ojgarogaps

1. Yem ornuuaiorcsi AbixarenbHble ABHKE- ABLIXATEJIbHBIM JOBH/KEHHMAM, IIPeacTan-
HMS Y 3@MHOBOAHDBIX (NATYLWKM) OT Abixa- nAmIuM cof0l monmepeMeHHBIE YBeIH-
TENBHBIX [IBUXEHWH Y MIEKOMUTAIoUIMX YeHHA H YMeHbIIeHHA 00béMa JETrKHX,

1x? eTca?
>kMBOTHbIX? Yem 3710 0bbAcHAeTCH S ——

2 Eak ocgmecrsnne'rcn TpaHcnopT rasos MEXAHH3M [JBIXAHHA. [Ipu Broxe

Ptk Kaxne Rephenive 3“9:“9““" Me;kpébepHBIe MBIIINLI, COKPANIAACE,

KPOBM OTBEYaKOT 3a 3TOT npouecc? -

nogHUMaloT pebpa, a anadparMa oTOABH-

raeTcd B CTOPOHY OPIOIIHOH IIOJOCTH,
cTAaHOBACHL MEHee BhINYKI0#d. B peaynsrare aToro 0666M rpygHOM TOJ0CTHA YBEJIUIH-
paercd (puc. 66). Tak xax gaBienme B rpygHo# IToJiocTH HUKe arMoc(hepHOro, To
IpYU VBeTHUYeHHH eé 00beéMa pacrarnpaored u dérkue. [lasirenne B HUX B KAKOH-TO
MOMEHT TaKiKe CTAHOBHTCA HHKe aTMoc()epHOro, H B JETKHE II0 ALIXATEILHBIM
OyTAM YCTPeMJIAETCA BO3AVX M3 OKPYIKAIIeld cpeabl.

IIpu HeoGxogmmocTH TAYHOKOTO ABIXAaHUSA, KPOMe MeXpPEO0epHBIX MBI U AUa-
(parMbl, COKpAMmIAIOTCA TAKIKE MBIINILI TYJIOBHIIA M IIJIeUeBOro modca. Brigzox
OOBIUHO ITACCHBEH, T. €. OH ABJIAETCA CIeICTBHEM IPeKPalleHHNd BIOXa: MeKpébep-
HBIE MBIIIILI paccaabngmoresda, pedpa onyckamoTreda, gnadparma Tak:ke pacenabnger-
cs, 1 00BbEM IpYAHON HMOJIOCTH, a BMECTEe ¢ HUM H JEerkKux yMeHbmiaercs. [laBrenue
B JIETKUX CTAHOBHUTCH BEIIIe aTMOC()epHOro, 1 BO3AYVX BBIXOAUT U3 HUX IO AbIXAa-
TeABHBIM OyTAM. IIpu rmyGoKoM BEIZOXe IPOUCXOLUT JOMOJHUATEIEHOR COKPAIIeHHe
MesKpeéfepHBIX W OPIOMIHEIX MBIIII, M 00bEM BBEIZLIXaeMOTO BO3AyVXa BO3pacTaer.

Tunool BHeImIHEro OBIXAHUA V JKEHIOWH H MYJKYHH HECKOJILBKO pPa3InvYaloTcdHd.
Y mMyxuuH OpOIMHONA THUN ABIXAHHUA, T. €. OHU ALINIAT IVIABHBIM 00pasoMm 3a cuér
COKpalleHuda Aua)parMbl, a y ¥KeHIIUH I'PYAHOI, T. €. OHW IBIUIAT 34 CUET COKpale-
HUAA MeKpe0epHBIX MBIIII.

MexpébepHble
MBbILLILLBI

Nerxkne Nerxkne

Awadparma

TR

I-“‘

Bnoox Buinox

Puc. 66. MexaHn3mbl BOOXa WM Bbigoxa
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Tabnuua 4
CoctaB BAbIXaeMoro, BbiAbIXaeMOro U anbBeONSAPHOro BO3AyXxa
la3bl, BxogswMe B coctas Bo3gyxa, %
Bozayx
Kucnopog, Yrnekucnbik ras A30T W napbi BoAbl
Babixaembin 20,94 0,03 79,03
Bbiabixaembin 16,30 4,00 79,70
AnbeeonsipHbii 14,20 5,20 80,60

JKHU3HEHHAA EMKOCTD JIETKHX. Ecan uenoBex caenaeT MAKCHMAJILHO BO3MOMK-
HLIH BZOX, 4 3aTeM H30 BCEeX CHJI BBIZOXHET BO3AVX, TO 00EM 9TOr0 BBIZOXHYTOIO
BO3AYXa COCTABUT KN3HeHHYI0 éMmKocTh dérkux (JEJ). Cpegnee snavenne JKEJL
cocraBaser 3500 cM® U CHIBLHO 3aBUCHT OT BO3PAaCTa, M0J4a, TDEHUPOBAHHOCTH YeJso-
Berxa. OT pOKIEHHA OO B3POCIEHHUA 9TOT MOKA3ATENb VEEIHUHBAETCS IIPHMEPHO B
45 pa3 1 MOKeT JOCTHUTATEL V TPEHUPOBaHHOTrO uesnoBeka dosee 5000 cm?.

T'AB00BMEHN B JIETKUX H TKAHAX JPYIHX OPTAHOB. IIpu Broxe nérxkue 3amosiHs-
I0TCHA BO3AYXOM, KOTOPBIH B OCHOBHOM COZEPIKHT KHCJIOPOA, VIVICKHCIBIHA ras, asor
U napsl Bogpl (Tabma. 4).

B anpBeosnax KHCI0OpPOJ MEPexXOZAT U3 AJNBBEOJAPHOrO BO3AYXa B KPOBb, a yrie-
KHUCALIH ra3d — M3 KPOBHW B aJbLBEONAPHEIA Bo3ayX (puc. 67). to nmpoucxozut 6aa-
rogapsa TOMY, YTO KPOBb, IOCTYHAIOIIaA B JETKHE 10 COCYAaM MAaJoro Kpyra KpoBo-
ofpameHusa U3 IPaBOro JKeayZodKa Ccepialla, COAEpP:KHUT MHOrO YIVIEKHCJIOTO rasa.
B nérxmx yriaekucsablil ra3 mepexoguT W3 KPOBEHOCHBIX COCYZOB B albBEONBLI H
BBIABIXAETCA B OKPYIKAIOIIYVIO Cpexay.

OBMEH FA30B B TKAHSIX

OBMEH rA308B B JIEFKWUX

MexkneToyHoe
Cco, BEeLecTBO

KneTtkn

NéroyHbin
ny3abipék

Puc. 67. lasoobmeH
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§27. MexaHn3m pgeixaHuns. XKusHeHHas BMKOCTb NErkux

Kucnopon ua Bo3ayxa, 3al0NHAONIETO albBEOJIbI IPHA BA0oXe, Hao00poT, mepexo-
OUT B KPOBb, HAXOAAIIYIOCH B KAIHJJIAPAX MAJOT0o Kpyra. B KpoBU KUCIOpPOL CBA-
BBIBAETCH TeMOTJIO0HHOM IPUTPOIUTOB, U KPOBb, CTABIIAA TeNepPh apTepHalbLHOH,
VCTPEeMJIAETCA IO COCYAAM K CepAaIy.

B Ttxanax apyrux opranos Habamomaercda oOpaTHad xapTuHa. B MeKKIETOUHONI
JKUTKOCTH W B KJIETKAX KUCIOPOLA 3HAUUTEIBHO MEHbIIIEe, UeM B KPOBHU, TPHHOCH-
MOH 1o cocygaM GOJBIIOr0 KPyra KPoBooOpaIleHusa U3 JIEBOTO JKeJIYIOUYKA CepaIa.
T'emorao6uu oTAaéT KACI0POA, KOTOPBIH BRIXOAUT B TKAHEBYIO JKUIKOCThL, OKPYIKa-
I0I[VI0O KPOBEHOCHEIE KATHIJIAPEI, 4 3aTeM IIONAJaeT B KIeTKH. B KIeTKax KHCJIOPOT
HCHOJIB3YeTCA A8 OKUCIeHNA OPTAHNYEeCKHUX COeJHHeHNWH, YTO MPUBOAUT K 0CB0OO-
JKIEHUIO 9HEePTUH U 00PA30BAHUIO OCHOBHOTO KOHEUHOTO MPOAYKTA PacCTamga OpraHun-
YeCKUX COeAUHEHHUNH — YIJIeKHCJIOTO rasa.

DHEeprud HUCOONbL3yeTces KJIeTKaAMM AJA ITPOIEeCCOB JKU3HEAeATeIbLHOCTH, 4 BOT
VIVIEKHCIBIA ra3d Heo0X0ZUMO IMOCTOAHHO VIAIATE. IlooaTOMY OH mepexoanuT U3 Kie-
TOK CHadajla B MEIKKJETOUHVIO KHIKOCTh, a 3aTeM Ueped OZHOCIOHHBIE CTEeHKH
Ra]I]Z‘[.TIJIHpOB noraagaeT B H.pUBI:n. B RPDBH YHACTb YI‘JIEKHCJIOI'O ra3da CBH3bBIBaeTCH
TeMOTJIO0MHOM, a UacTh PACTBOpAeTcA B masMe KpoBu. C TOKOM KPOBH yITIEKHCIBIH
ra3 JOCTHUTAeT MIPaBOTro IPeACePANUs, a 3aTeM IIPABOTO JKeJYA0UYKa, OTKYIa 10 JErod-
HBIM apTepHAM IIepPeHOCHTCA B JETKHe, Iae U VIAIAeTCA W3 oprammuaMa.

Yewm Ooabime (hmaunyeckad m YMCTBEeHHad Harpy3ka Ha Opra€HmaM, TeM 00JbIe
eMy HYHO 9Heprum, a 3HaumT, W KHUcJaopoda Aad eé moayuenus. Ilosromy mpn
AKTHBHOU AeATeNIbHOCTH OZHOBPEMEHHO VBEJIUUMUBACTCH UACTOTA W IIYyOMHA OLIXA-
HHUMA, 4 TAKIKe yuallaeTcsa puTM cepiuebmuenuii u Bozpacraer o6b6M KpoBH, BhIOpa-
CBIBAEMOH M3 CepAlla B KPYT'H KPOBOOOpAaIeHnAd.

PErvaanua abixAnus. Kak u sa paboty Apyrux cucTeM OpraHoB, Ha IbIXATEIb-
HYI0 CHCTEMY OKa3bIBAIOT BIUAHNE MEXAHU3MBI I'YMODPAJAbHON M HEPBHOH peryJis-
nun. Peryaanua gpixanus ofecmeudBaeT COMMTACOBAHHYIO pafoTy MBIIIIL, OTBeYaio-
MHAX 3a PUTMUYECKOe UepeJOBaHte BJOXOB U BLIJOXOB B COOTBETCTBHUH C DHEPreTH-
YEeCKUMHU MOTPEOHOCTAMHU OPraHU3MaA.

Hepsuas peryaanuma ocymiectBiasgerca 6aarogapa ocoboMy ABIXaTEeABHOMY LEeH-
TPY, PACIIOJIOMKEHHOMY B TOJIOBHOM MO3re.

IroT HeHTp ObLI OTKPLIT pycckuM (usnonorom Hukxonaem Anexcandposuwem
Mucnaeckum (1854—1928) B 1919 r. (puc. 68). UMenno ou yecTaHOBHUJI, UTO B TIPO-
JOJITOBATOM MO3Te HMEIOTCA IPYIIbI HEHPOHOB, paspynIeHue
KOTOPBIX OPHUBOZMUT K OCTAHOBKE AbIXaHWA. [[nIXaTeabHBIH
IEeHTP HAXOAUTCHA B COCTOAHUWA MOCTOAHHONW AKTUBHOCTH M
obnazaeT aBTOMAaTHell: B HEM (KaK U B CepAlle) PUTMUUECKH
BO3HUKAIOT UMITYJLCHEI BO3DYIKIEHNS, KOTOPLIE O HEpBaM
nepesaiTea MBIIITIIAM, 00eCIeYHBAIOIINM IbIXATeIbHbIe IBH-
JHeHnH.

Hbixatensubiilt meutp Bo3dbyxgaercesa npumepso 15 pas B
MHUHYTY, UTO COOTBETCTBYET CpeAHeld UacToTe ABIXaTeIbHBIX
IBMIKEHUH V UesloBeKa, HaXOAAIIerocad B COCTOAHUH IIOKOM.

Opua rpynma HEpPBHBIX KJIETOK AbIXaTEeIbHOTO IIeHTpa
OTBEUAET 34 BAOX, 4 Apyrasg — 34 BeIOX. [Ipuuém BmOX
U BBRIIOX pepIeKTOPHO CTUMYIUPYIOT APYT aApyra. Hepsubre
132 Puc. 68. H.A. Muc- KJeTKH, OTBeuamoIlue 3a BIOX, CBA3AHBI uUepe3 CIUHHON
naBcKmnm MO3T C TEMH MBIIIIIAMH, KOTOPBIE IPHIOIHUMAIOT PEbpa
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¥ OIyCKaI0T nuadparmMy, 4To U ABAAETCH IPUYNHON MOCTYIJIEHUA BO3AYXA B JETKHE.
CreHku n6rkux paccnadigiorcd, 1 CUTHATL 00 9TOM ONPUXOAHUT B AbIXATEIbHBIN HEHTD,
fiaromaps 4yeMy HAUMHAETCH HOBBIH ILIXATEIbHBIA ITHKJI.

s Toro urobsl TPOU30IIEa TIYOOKHHE BRIZOX, HE0OX0ZUMO BO3OYIKIeHNE HEl-
POHOB OBIXATEIBHOTO IIeHTPAa, KOTOPbLIE BhI3BIBAIOT COKPAIMEHHE MbIIII, TPHBOLA-
HIUX K YMEHbHIeHNI0 00 bEMa TPYAHON KIeTKH.

YenoBek cmocofeH ITPOU3BOJLHO 3aJepiKUBATH, YPEIKATh NJIH YUAIlaTh AbIXAa-
HHe, MeHATDL ero MyGHHYy. 9T0 BO3MOXKHO IIOTOMY, UTO AeATeIbHOCTD ALIXaTeILHOTO
IIeHTPAa IPOJOJATOBATOTO MO3Ta HAXOAUTCA IOL KOHTPOJIEM BBICIINX OTIEI0B FOJI0B-
HOTO MO03Ta. Baarogapa TAKOMY KOHTPOJIIO YeJI0BEeK MOMKET IPOU3BOJIBHO 3aJePiKu-
BATh ObIXaAHWE HA HECKOAbKO MuuyT. Hanmpumep, AeBYUIKHN, 3aHUMAIOIHECH CHH-
XPOHHBIM ILJIABAHMEM, CIIOCOOHBI OCTABATLCA IMoA Bomoi go 6 muu! Ha akTusHOCTH
IBLIXaTEeJIBHOTO IEHTPA BIWSET HEeablH pAL BEIecTB, AEHCTBYIOIIHX I'yMOpalIbHO.
Hanpumep, B cTeHKAX MHOTHX COCYI0B PACIIONIOKEHBI PEIeNTOPRI, BO30Y K Aat0IIHe-
CA TPW TMOBBIMIEHUHW COAEPIKAHUA YVIVIEKMCIOTO rasda B KpoBH. OT HUX HMIYIbBCHL
CIIeAYIOT B IBIXATENbHBIN [I€HTD, BhI3biBadA yuamenue abixanuda. [Ipu pusuueckux
¥ 9MOIIMOHAJBLHBLIX HATPYBKAX UACTOTA ALIXAaHHUSA PE3KO Bo3pacTaeT, 4TodbI obecrie-
YUThL BO3POCHINe NOTPeDHOCTH OpPraHuaMa B KHCJIOPOJE U COOTBETCTBEHHO VIAIHTDL
VBEIHUYeHHbIE KOJUUYECTBA VIVIEKHCIOTO rasa.

3AlIOMHHTE

AbixarensHbie gBH)XXeHHA: BAOX M Bbigox ® JXH3HeHHas EMKOCTb NETKHX ®©
lazoo6meH ® [bixarenbHbid LeHTP

lMPOBEPBTE CEBA

1. Kakos MexaHu3M gbixaTenbHbiX OBUXKEHWH, obecneuusalowmx BAOX U Bbligox?

2. Yto Takoe >KM3HeHHas EMKOCTb NErKMX U OT Yero OHa 3aBWMCHT?

3. Kak npoucxoguT razoobmeH B NErkux v B Apyrkx opraHax?

4. OnuwnTte 3auUMTHble pediieKcbl [blIXaTebHOM CUCTEMbI.

5. MNpoaHanuaupyite ganHble Tabnuupbl 4. MNouemy B BbigbixaeMoM Bo3ayxe Honblue
KUCNnopoda W MeHblue YreKUCNoro rasa, YeMm B anbBeONsiPHOM Bozgyxe?

6. Ucnonb3ys matepuanbl ydebHuka, cocTaBbTe CXeMy pedIeKTOPHOM AYru Abixa-
TENbHbIX ABWXXEHWW. MMeloTca N1 npUHUMNMaNbHbie Pa3nvyus B MX OCyLLEeCTBAe-
HUU Y MYXKUUH U IKEHLLIUH?

7. Jlérkue He WMEIOT B CBOEM CTPOEHMM MbIWL, OAHAaKO B npouecce csoed pabo-
Tbl OHW CNOCOBHBI pacWMpATbCA WM OkKWMaTbes. Kak 310 MOXHO 06bACHUTBH?
Mpeanoxxute cOBCTBEHHLIN BapUaHT MeXaHUYECKOW MOMENH, WINIOCTPUPYIOLLEH
MexaHW3M Mx pabortbl.

NOAYMAMWTE!

M3BecTHO, 4TO NpM KaXAOM [bixaTe/bHOM aKkTe (BAOXe W BbifOXE) 4Yepe3 Nérkue
yenoseka B cpeaHeM npoxoant 500 cM’ Bosayxa. BbiabixaeMbiii BO3AYX COREPXKHT
Ha 4 % kucnopofa MeHblle, YeM BibixaeMbid. Paccuutaiite ob6véM kucnoposa,
KOTOpbIi NoTpebnseT 3a OAMH YPOK Ball KAAcc, €CAW M3BECTHO, YTO BAbIXaemblit
BO3AYX comepxuT 16 % Kucnopoaa, a AbixaTeNbHbiX aKTOB 3a MUHYTY COBEpLIAETCS
18 KaAblM UENOBEKOM, HaXOAALWMMCA B Knacce.
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§ 28, TUTUEHA JbIXAHUA

S3ABOJEBAHHSA OPTAHOB OBIXAIINA W0 UX
IPODUIAKTHKA. Opransl AbIXATeILHON

1. Kakoe 3HayeHue MMeeT 3n1Tenum, noKpbi- CHCTEMBI IOABEPKEeHLl MHOTHUM UHPeK-
BalOWMA BO3AYXOHOCHblE NyTW? UUOHHbLM 3a60N€6AHUAM, C KOTOPDLI-
2. Kakum oBpa3oM Kpoeb peanusyer CBOIO MH XOpOIIO 3HaKoOM Ji000H dYeaoBexK.
3aUUTHYIO DYHKUKIO? Cpean HUX paznuyanT B030YULHO-Ka-
3. Kak ocyLLecTBnseTcs perynsumMa ObixaHus? neabnble U KANEAbHO-TLbLICELLE UNHQEeiK-

uuw. IlepBple mepemaioTcs OpH HeEIo-

CPEeICTBEHHOM KOHTaKTe € OOJIBHBIM
YeJOBEKOM (IPH Kamlie, YNXaHNNd HJIN PasroBOpe), BTOPLIEe — IPH KOHTAKTE C Ipel-
MeTaMu, KOTOPBIME MoAb30BancAa Goabroii. Hanbomee pacnpocTpanenbl BUPYCHBIE
uadernun (CPUOIN) U OCTPLIe pecuupaTopusbie (aApixarenbusie) zaborepanua (OP3,
OPBMH, a Tax:ke auruna, Ty0epky1éa u 6ponxmaabLHas actMma).

I'punn 1 OPBH (ocTpele pecnmupaTopHble BUDPYCHBIE MH(DEKIINN) TepPegarTca
BO3AVOIHO-KaOeJbHBEIM OyTéM. ¥ G0IBHOTO HNOZHUMAETCA TeMIeparypa, IOABIAIOT-
cs1 o3u00, JTOMOTA B TeJe, ToloBHAaA 60k, Kamens U HacMopk. Hepegko mocie atux
zaboneBannii, ocobeHHO rpunna, HabIIOIAIOTCA CepPLE3HLIe OCHOXKHEHWA, CBA3AH-
HLIe ¢ HapymenueM paboThl BHYTPEHHHUX OPraHoB — JErKux, OpoHXO0B, cepAlla 1 ap.

Hacmopxk, KoTopsril npegcrasiaaeT cofoil BOCTIAIEHHE HOCOBBIX IPOX0A0B, HOCHT
HayuHOoe Ha3dBaHue purHum. Cam mo cefe pHHAT He TaK YIK U OIIaceH, HO OH MOJKeT
JABATH OCJIJOMHEHHHA. HB HOCOITIOTKHW BOCHAJIIEHHE 110 eBCTAXHWEBLIM prﬁaM MOxKeT
ZOMTH OO IOJIOCTH CpPeZHEro yXa W BLI3BATL €ro BOCIAJIeHHEe — OMUm.

Ecau pocmanens: rmangs! (TuMQORAHLIC HEOHLIC JKEJIE35I), TO PA3BUBACTCA M OH-
3USAUM.

OcTpuIil TOH3UIJIIAT HA3BIBAIOT AH2UHOIL. BOZMOKHEIX IPHYUH ¥V AHTHHEI MHO-
TO, HO Uame Bcero 3To 3aboleBanmne BRIZLIBACTCH DAKTEPUAMH, OTHOCAINIAMUCH K
KOKKAM: CTPEIOTOKOKKAMH, CTA(PHIOKOKKAMHM, ITHEeBMOKOKKaMu. Haxzo moMHHTE,
YTO AHTHHA TAKsKE CTPAIlHA CBONMH OCJI0KHEHHAMH, HAIIPAMED Ha CYCTABLL H CEPX-
me. Bocmanenne sagHel CTEHKHU TOpJIa HASBIBAIOT (DADHHTHTOM, & €CJIH OHO 3aTparu-
BAeT I'OJIOCOBBIE CBA3KHM M TOJIOC LEJaeTcd XPHILJIBIM, TO 3TO ViK€ JapHHTHT.

HorBonsHO wacTo HabnoogamwTes pazpacTaHuda AUM(POUIHON TKAHHW ¥ BBIXOZA U3
HOCOBOH IIOJIOCTH B HOCOTLJIOTKY. DTH ToOpOKadYeCcTBeHHELIC PA3pACTAHHUSA HAZLIBAIOT
adenoudamu.

Ecau agemomasl, paspacradch, 3aTPYIHAIOT IIPOXOA BO3AyXa M3 HOCOBOH IIOJIO-
CTH, TO YeJI0BeK BLIHYKJIeH ALIINAThL Yepe3 poT, ¥ Hero MeHdgerca roaoc. B Takmx
ciaydyadax aZeHOHALl IPUXOAATCH VAAIATE.

Haubonee gacro Berpeuaromeeca 3aboneBanne JeTknx — 6poxnxum. Ilpn 6pon-
XHUTe CIU3HCTaA BO3IYXOHOCHEIX IIyTeil Bocnangerca n Habyxaer. [Ipocser 6poHX0B
cyskaeTcda, M ABIIIATH CTAHOBHATCA TAXKeno. HHakonnenne camuam NpUBOAUT K Hempe-
CTAHHOMY sKeJaHuio oTKamaaTrbed. OCHOBHAA NpHYMHA OCTPOro OpOHXHUTA — BHPY-
ChLl U MUKPOOEBI. A BOT IPH XPOHHUECKOM OpOHXHATEe MOTYT HabamozaTnca neobparu-
MLIe mopaskeHnd O0pouxoB. Ilpmunma XxpoEnueckoro OPOHXHUTA KpPoeTcd B AIUTENb-
HOM BoO3zeHcTBHH Ha OpPOHXH BpeZHLIX IpHMeced Bosgyxa: rabaunHoro aniMma,
HOPOMU3BOACTBEHHBIX 3arpA3HeHAN, BHIXJIONHEIX rasoB.
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Ocobenno omacuo Kypenune. Beas cmomna, obpasywoiasicsa npu cropaEnu tabaxa
u OyMarm, He MOJKeT BBIBOAUTLCA M3 JIETKHX U B TeUueHHe MHOTHX JIET OcemaeT Ha
CTeHKAX BO3AYXOHOCHBIX NyTe#, OYKBAJIbHO YOUBAA KIETKHU CIUIUCTOH 000IOUKH.
Ecau BocnmanuTenbHBIH IPOIIECC PACTIPOCTPAHAETCA HA JETOUHYIO TKAHBL, TO PA3BH-
BaeTcHA MHEeBMOHHHA, Ha3bIBaeMad B IPOCTOPeUYnHU BocnadeHueM Jerkux. Ceiiuac Boce-
najeHue JErKuxX yCIeIlHO JedaT, TOIbKO Helb3d 3allyCKAaTh aT0 3aboieBanue.

Hame apixanne MPOHUCXOZUT JIETKO U CBOOOXHO OIarogaps TOMY, UTO JHCTKH
IPUCTEHHOHN W JIETOUHOH MJIeBPEI CBOOOAHO CKOJIB3AT APYT IO APYTY. ITO CKOJbLIKE-
HHe o0ecmeurBaeTCHd HATUUYHAEM B IIJI€BPAJILHON MOJOCTH CHEHMHAILHOH MKHIKOCTH.
Ilpu BocmaseHHH ILJIEBPEI TDEHUE IPH ABIXATEeIbHBIX ABMIKEHUAX PE3K0 BO3pacTaer,
AbIXaHWe BaTPYAHAETCHA W CTAaHOBUTCH 00Je3HEHHBIM. JTO 3abojleBaHue, TaKMKe
BbI3bIBaeMoe 6aKTepPUAMH, HA3LIBACTCHA NJAEEPUMOM.

TyOGepkyaé3 J€rKHX BbI3bIBaeT bakTepusa — nasaoyxa Koxa, HazBannaa mo uMe-
HH ONHCABIIEr0 €€ YY4EHOro. ITOT Bo30yaAuTelIbL 3aboreBaHuA MIHPOKO pacipocTpa-
HEH B OpuUpoae, HO 00BIYHO UMMYHHAA CHCTEMA 3T0POBOTO Ye/IOBEeKa aKTHUBHO [IOoJa-
BJHAET ero IJEIBBHTEE.

PacopocrpanéunsiM 3aboneBaHmMeM JETKHUX SABIAAeTcA OpPOHXHAJIBHAS ACTMA.
ITpu srom 3abosleBAHHUM COKPAIIAIOTCH MBIIIILI, BXOAAIIHE B CTEHKH OPOHXOB, U
TIPOUCXOAUT MPHUCTYN yAyIbA. [Ipuumna acTMbl — ajJeprHuecKas peaKiud Ha
caMble, Ka3anochk 0bl, Oe300ngHBIE BellecTBa: OBITOBVIO MbLIb, IMIEPCTh XHBOTHBIX,
OBLIABLIY pacTeHAN u T. n. a8 IUKBUOAIIAN MYyUYHTEIBHOTO W OMACHOTO VAYIILH
TIPUMEHAIOT MeJbli pag TekapeTB. HekoTophle U3 HUX BBOAAT B JIETKHUE B BUIe adPO-
gomneil, ¥ OHHM AeHCTBYIOT HENOCPEACTBEHHO HA OPOHXHU, PACIIUPAA UX.

Opranubl ABIXaHUA TOABEPIKEHBl TAKIKEe OHKOJOTHUYecKHM (paxoBbiMm) saboseBa-
HuAM. Hamnge Bcero OHM BO3HHKAIOT ¥ XPOHHYECKUX KYPHILIINKOB.

IlpodpunakTura HHPEKIITUOHHBIX 3a001€BAHUI OPTAHOB ALIXAHNA 3aKII0UACTCHA B
TOM, UTOOBLI OTPAHUUHATEL KOHTAKTEI C yie OONLHBIMU JIOABMHA WU YMEHLIIUTL CTe-
IeHbL BO3AEHCTBUA HA OTH OPTaHbl BPeAHLIX IIpuMeceli, cogepiramiuxca B BO3ayxe:
TIBIJIM, BBIXJIOMHBIX ra30B, BBIOPOCOB HNPOMBIMIJIEHHBIX HNPEANPUATHN, TabauHOTo
IbIMA, TaK KaK BCE OTH OIPHUMECH, OTPHIATEILHO BJINAA HA OPraHbl ABIXaHWUA, gela-
10T ux OoJiee BOCOIPUAMUYUBLIME K BO30yaAUTe AAM UH(PEKITUOHHBIX 3a00IeBaAHUIIA.

IIPEAVIIPE/KIEHHE HMH®EKIIHOHHBIX 3ABOJEBAHHII. Heo6xoAMMO TOCTOAHHO
IOBBLIIIATE COIMIPOTHBIAEMOCTL OpraHmMaMa HH(pEeKIUAM, CHCTeMATHUIECKH 3aKaau-
Basfg ero. 3aKaJluBaHHe JOJMKHO OBITH AIUTEIBHBIM U HOCTEIMeHHBIM, TOJIBKO B 3TOM
caydyae MOJKHO JOOHTHCA jKenaeMoro peayiabrarta. CyimecTByioT pasnoobpasHbIe
KOMILJIEKCHI 3aKATUBAHUA: 00TUpaHue, KYMaHWe, BO3AYIIHBIE BAHHLI U T. . [Ipn
IOCTeIEHHOM BO3PACTAHHH CTEIeHH BO3JEHCTBUA HA OPraHHU3M 3aKAJIMBAIONIAX
(haKTOPOB IPOHCXOLUT HOBLIIIIEHNE YCTOHYHBOCTH BCEeX CHCTEM OpraHuaMa K Hebia-
TOOPHATHBIM KJINMaTHUYecKuM QaKTopaM: Xoaoay, csipoctH. OueHb Xopomiue
pPe3ynbTATHI JAGT cIenuanbHad (U3KYABTYPA, VKPEIAAIINAA JBIXATeIbHYI0 MYCKY-
JATYPY U YAYUIIAIONAd BeHTUIAIAI0 JETKUX.

Ho ecan y:x karkoe-nu6o 3aboneBanne OPraHoOB ABIXATEALHONW CHCTEMBI BOZHUK-
J0, TO ero Heo0XOAMMO JIeUHTL, IPHUUEM HAUATL JeUeHHe JKeJaTeJIbHO Ha CaMbIX
pPaHHUX cTaauAax Hexyra. lna panHell tnarHocTHKHN 3abo1eBaHNH JIETKUX IPUMEHA-
0T ¢awoporpadpuio — QoTorpaduporanue uszobparkeHnsa TPYIHOH KJIETKH, IPO-
CBEUMBAEMON PEHTreHOBCKUM Hanyuenuem. Dmooporpaduio HYIKHO AeJIATH XOTH
6b1 pas B gBa roga. 9TO MO3BOJISAET BRIABUTE HEabId pAa onacHeHmux 3adonreBanuii
HA PAHHHUX CTAIHAX.
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OXPAHA BO3AVINHOH CPEABI. OKpyskaiomuil uenoBeKa BO3AYX HOIMKEH OBITH
YHCTHIM, T. €. B HEM He JOJKHLI IPHCYTCTBOBATL MHOPOJHLIC MACTHUIILI, BPELHLIE
XUMHUCCKHE IPUMECH,

Boxpyr mHac mMeerca Macca MCTOUHUKOB IOBLIW: U OBITOBBIX, M IPOU3BOACTBEH-
HbLIX.

B 6oapmux ropogax B 1 em® Bosgyxa B3BemIeHbl COTHH THLICSY MHKPOCKOIHUE-
ckux uyacTuil. 3a rog Ha 1 M TOPOACKOH IIomazn ocezaer me MeHee 1,5 Kr melawm,
B CCJILCKHX paloHax NLLIH O0LIUHO MEHLIIC.

BmecTe ¢ OBIIBI0 BO B3BEIIEHHOM COCTOAHHH HAXOLATCA MHOTOYHCIEHHBIE
MUKPOOPTAHU3MBEL: CIIOPEI DaKTepuii, IueThl npocTedmux, rTpubsl, Bupycsl. [Ipuuém
MHOTHe M3 HUX ABAAIOTCA Bo3OyauTensmm Ooneaneil uesnosexa. Jlerom B BOzgyxe
BOJBLIIUX TOPOZOB KOJHUYECTBO OAKTEPHIl MOKeT ZocTHraTh 5 Toic. B 1 M. ITocae
HECKOJBKHX YPOKOB B BO3AyXe IIKOJLHOTO KJacca KOJHYECTBO DaKTepHH MOMKeT
nocruraTs 15 Teie. 8 1 M. Bor mouemy Heo6X0anMo MPOBETPUBATEL KJIACCHBIE TTOMe-
MEeHWUA U YACTO IPOUIBOAATE B HUX BIAKHYIO YOOPKY.

BPE,I[ TABAKOKYPEHHA, VIIOTPEBJEHHA HAPHOTHYECKHX H I[ICHXOTPOITHBIX
BEHIECTB. Kypenme pacnpocrpanniocr B Eppome mociae Toro, Kaxk H3 HEIZABHO
OTKPBITON AMepnkn 05171 3aBes3én tabak. K koumy XVII 8. rabax moman u 8 Poccuro,
HO IIOCKOJBKY Bpel KypeHusa OBLT OUeBHAEH, TO CHavYada OHO OBIIO 3aOpPEIIeHO H
ABIAIOCH YTOJIOBHEIM npectymniaernnem. K coxanennio, cefiuac tabakorypenue pac-
IPOCTPAHEHO ZOBOJALHO IIHPOKO.

Ilenwiit psag BemecTs, cogepskaniuxcsa B Tabake, U IpesKge BCero HUKOTHUI, pas-
IpakaloT CIH3HCTEIe 000JIOUYKH OBIXATENBHBIX IIyTeil, IPUBOZAT K OpPOHXHTAM,
BBLIZBEIBAIOT TOCTOAHHBIN Kallenb, LeJaloT TOJ0C XPpUIabiM. HekoTopble TPOAYVKTEI,
obpasyomuecsa npu cropanun tabaka u GymMarud, He BBRIBOAATCH U3 ABIXATEIBLHBIX
nyTell U ABJIAIOTCA NPUUUHON BO3HUKHOBEHHA PAKOBLIX 3aboieBanuii.

Bonpmo#r mpobaemoii ABiIdeTcs TaK Ha3bIBaeMoOe IIACCHBHOe Kypenue. He-
KYPAIINH YeJ0BEeK, HAXOZAMIUICA B OIPOKYPEHHOM IOMENIeHHH, 3a 1 W BZbBIXAaeT
I03y HUKOTHHA U IBIMAa, COZePIKAIIYIOCH B TPEX curaperax. Bor mouemy ceifuac Bo
BCEM Mupe Begéresa Hophia ¢ KYPEeHUEeM U ero 3anperianT B O0IMecTBeHHBIX MecTax.

I[OBPA‘IEBHAH IIOMOIIL IIPH IMOPAKEHHAH OPTAHOB JABIXAHHA. IIpuunnanr ocra-
HOBKH IBIXaHHA MOTYT OBITL pasiImuHBIMH. BaXHO HeMeZJIeHHO OKAa3aTh IOCTpa-
IaBIIEMY IIEPBYIO IIOMOIOEL M TONBITATECA BOCCTAHOBHTL TAaHHEIN mpomecc. Ilpm
OKa3aHWH IMEepBOH IOMOIIHA IMOCTPaZaBIIHM OT 3JEeKTPOTPABMBI, IIPH OTPaBIeHUH
yrapHBIM ra3oM, YTOHYBIOIUM WJIH IPH IPYTHX HECUYACTHBIX CIyYasX, COIPOBOIKIA-
IOIIHUXCA OCTAHOBKOM ALIXAHHA, IPUMEHAIOT HCKYCCTBeHHOE ILIXAHUE.

IlocTpagaBmiero KaayT Ha CIHHY, OCBOOOIKIZAIOT IIEX) H TPYAb OT ZaBANIeH
omeskasl. Ilog cimay caenyeT MOMJIOKATE KAKOH-Tu60 MATKHUH CBEPTOK, AJIA TOTO
yTOOBI TOJIOBA 3aIPOKUHYJIACHE U BO3AYXOHOCHEIEe OyTH ocBoboannnck. Ilocae aToro
ciaeayeT BOYBATHL BO3AYX B POT WM HOC MOCTPASABINEr0 Uepesd HOCOBOHW TIJIATOK.
HKemnarenvno geaars okoao 15 TakUxX BAVBAHUIN B MHHVTY.

Hazno caengurs 3a Tem, 4TOOLI IIOCIEe KaXIOTO MCKYCCTBEHHOTO BIOXA TPyaHASA
KJEeTKa IocTpaZaBIIero onyckanack. IIpogoaKATeIbHOCTE TAKOTO BRIZOXA JOTIKHA
OBITE OONbIIe BOoXa NpubIN3UTENLHO B IBa pasa.

Ecnu cepnie e 6pérea, TO HAZO COUETATE UCKYCCTBEHHOE IBIXAaHHUE ¢ HeIPSAMEBIM
MaccaykeM cepAla: Iocje OZHOTO BAYBAHHA BO3AyXa B Jérkme npoussozar 30
OBICTPBEIX TOJIYKOOOPA3HBIX HAZABAHBAHMH HA HHJKHIO TPeTh 'PYIAHHEL. ['pyauny
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cMemnIamT v B3pocablx Ha 4—5 em, a y gerei
Miaazaiero Bospacra — Ha 1,5—2 cm B purme
80—100 magapnuBanuii 8 MmuayTy. llocme 4—5
HaZaBJIUBAHHWI BHOBL CJIeAyeT BAYBATDL BO3AVX B
poT WM HOc mocTtpagaBmiero (puc. 69).

Mepsr 10 OMHUBIEHHUIO MOMKHO CUHTATH
VCIIeIIHLIMH, €CJIA Yy HOCTPAZABIIETO CY3UJIUCH
3pauKH, IOpPO30Besa KOXKa, NOABHJICHA MIYJILC.
Oxrasanue NepBOU NIOMOIIH HEJIL3A IPEKPALIATh
IO TeX Iop, MOKA YeJIOBEK He CTaHeT caMOCTOfA-
TeJIbHO ABIIIATE U He IPUAET B CO3HaAHHUE. 3aTeM
ImocTpajzaBLOIeTo CJAeAyeT OTIPaABUTL B JedebHOE
yupexgeHue.

Hns oxasaHuA IIOMOIIH IHPH OTPABICHHH
VrapHBIM Fa30M HOCTPaJZaBIIero cjaeayeT O0bIcTPo
BBLIHECTH HA CBEXHUH BO3AYVX, HAIIOUTH 'OPAYHAM
vyaem. Ecam ke yropeBmuil morepasa CO3HAHUE M €ro ALIXAHUE OCTAHOBHJIOCH, TO
Heo0X0AUMO NPUMEHHUTL HCKYCCTBEHHOE ALIXaHHE.

OxragbIiBas MEePBYIO MIOMOINL yTOIamueMy (IIocie ero u3BiaedeHHA U3 BOJZoEMa),
HYKHO KaK MOMHO ObICcTpee yZAJIHTh BOAY M3 BO3AYXOHOCHBIX NyTeH M JETKUX.
s aroro cnacarenib, CTOA HA OZHOM KOJIeHe, yKJIaAbIBaeT mocrpagasuiero cebe Ha
feapo Tak, uTOOLI €TI0 TOJOBA U BePXHASA UACTh TYJIOBUIIA cBHcAnd BHH3 (puc. 70).
Hanee mocrpazaBIIieMy OTKPBIBAIOT POT M, MOXJONLIBAS €r0 IO CIHHE, yAAJAIOT
BOAY M3 ALIXATeJbHBIX IIyTeil. 3aTeM ero KJjaaayT Ha CIHUHY, MOAJOKHE IOA CIHHY
BAaIHUK U3 OJeKAbl, U HAUYMHAIOT JejlaTh MCKYCCTBEHHOEe AbIXaHHe X0 HOABIeHHdA
caMOCTOATEeNIBLHOTO ABIXAHUA M Bo3BpauleHusa coznanug. lIlocme sroro uesno-
BeKa HAJ0 HANOHUTL TOPAUYHM UYaeM, YKYTaTh 4eM-HHOYAL TENJILIM U OTIPABUTL
B DOJILHUILY.

PEANNMANHA. CMepTh YeT0BeKa HACTYIaeT TOTAa, KOTAa OCTaHABIHBAETCH Cepa-
e 1 mpekpamaerca gsrxanue. OZHAKO HECKOIBKO MUHYT IIOCJIE TOTO, KaK JBIXaHHE
u pabora cepaia OPeKpPaTHIUChH, MO3T eHlé JKUBET U CMepPTh ABaAgeTcsa odpaTUuMoii.
Taxoe cocrosnne HA3LIBAIOT KAUHULCCKOL CMEPMBIO.

PeanunmannoHuble MePOOPHUATHA, IPOBOAUMEIE B DOJILHUUHLIX VCI0BHAX, CI0K-
Hbl U MHOTo0Opas3HBI, HO B OBITOBBIX YCIOBHAX
MOKHO HOAAePKABATE MOCTPAZAaBIIETO B COCTO-
AHUY KIMHUUYECKOI cMepTH OIPH HOMOIIH HCKYC-
CTBEHHOTO JABIXAHHA H HEOPAMOTo MaccaMxa
cepaua. Ilpn odpeKTHBHLIX MEpPONPHATHAX ¥
nocTpagaBlIIero CTAHOBUTCA OIIYTHMBIM HOYJIbC
B COHHBIX apTepHAX, OPOHCXOIHUT CYKeHHe
3pPavKOB U HNOABIAETCA PeaKIud Ha CBeT, KOKa
po3oEeeT.

HerycerBennoe gnIXanue W HeopsaMo# Mac-
caxx cepAala cieayeT IPOH3BOAUTEL A0 TeX IIOP,
IMOKAa HEe BOCCTAHOBATCHA COKpPAIleHHA cepaia A
Abixapge GOILHOTO HIH JO0 €ro mepejadud MeAu- Py, 70. OkasaHue nepsou NOMO-
IIUHCKAM paboOTHHKAM. WM yTonaiouiemy

Puc. 69. Henpsmon maccax cepaua
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3AlTOMHHTE

lpunn e OPBHU e Tybepkynéz o [lHeBMoHus ® BpoHxmaneHas actma ®
@niwooporpagpus * HckyccrBeHHoe pgbixaHue © KauHHuyeckas cMmeprb *®
Peanumaynsa

[TPOBEPBTE CEBA

1. Kakue uHdekunoHHble 3abonesaHns OpraHoB AbixaHWs BaM M3BECTHbI? Kakosbl
MX CMMNTOMbI U NyTW nepegaqu?

2. Kakue mepbl NpouUnakTuku (rurueHsl) Heobxogumo cobnogatb 4ns npegynpex-
[eHUs pacnpocTpaHeHus UHMEKUUOHHbIX 3abonesaHunn?

3. KakoBbl npuéMbl OKa3aHus MepBoOi MOMOLLM YENOBEKY MPWU OTPAaBNEHUU YrapHbIM
rasom; yrtonawouiemy?

4. Yto TaKkoe peaHuMMauus U B YEM 3aKao4aloTCs €€ ocHoBHble npuémbl? Onuwmnte
obuie NpUEMbI OKasaHUs NEepBOW MOMOLLM NMPU OCTAHOBKE AbIXaHWs.

5. B Apkruke, ycnosusax Kpanrero Cesepa, HecMOTps Ha xonog, ntogu mano borne-
IOT NPOCTyaHbIMKW 3abonesaHusiMM, a B YMEPEHHOM KnWMarte, 0CODEHHO OCEeHbIo
W BecHoH, BboneroT pgoBonbHo 4Yacto. Kak 310 MOXHO OB6BACHWTL?

6. MNpeacrasbre, 4TO Bbl rOTOBMTECH OTMEYaTb MPasfHMK M PELIMIA CaMOCTOSTeNb-
HO HagyTb Dosbwoe KonWYecTBo Bo3AylwHbiX wapos. C kakumu npobnemamu
C CaMO4yBCTBMEM Bbl MOXETe CTONKHYTbCA? Kak 3TO MOXHO OOBACHWUTB U 4TO
HY>XHO Aenatb, YTOoDbl UX HE BO3HWKNO?

7. Yto Bam u3sectHo o 3abonesanun COVID-19? MoxxHO nu cuutaTtbh, YTO 3TO
3aboneBaHne MCKNIOUYUTENBHO OpraHoB AbixaHus? KakoBbl OCHOBHbiE Mepbl €ro
npoUnaKTuku?

Mouemy BaKHO W OuYe€Hb LEHWTCA MCNONb3OBAHWE B XM3HW YeNOBEKa HaTypasnbHbixX
maTepuanos (opexna, obysb, CTpOWTenbHble OTAENOYHble MaTepuansi W T. n.)?

FEEFFRERRFERRFEL P L

Mo JIABOPATOPUSA

On pegeneHHe 4HactoTbl AblXaHHA.

BnusHue pasnuyHbiXx (DaKTOPOB Ha 4YaCTOTY AbIXaHWUSA
Ll,em- pa601'bl: Hccnenoeatb 4acToTy AblXaHUA KU BIHAHHWE Ha Hee pPa3fiHyHbIX CbaK-
TOpOB.
Marepuanbl U obopynosaHue: camoHabnofeHue, cexyHnomep.
Xoa paboTb
1. Ucnbityembli cagutcs v paccnabnserca B TeYEHWE HECKONbKUX MUHYT.
2. 3KcnepnmeHTaT0p noAcCYHTbIBAET YMCNO BAOOXOB B TeyeHue 1 MuH.
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3. NoeTOpUTe TO K€ camoe euwe 2 pa3a M NOACHUTaWTE CpedHee YMCIO BAOXOB.
[aHHble 3anuwiKTe B TeTpagb.

4. Wcnbityembin ocyuiectenser ber Ha mecte B TeyeHue 1 MUH.

5. MNostopute n. 2 1 3 UccneaoBaHus.

6. CpaBHWTe YMCNO BAOXOB B CMOKOWHOM COCTOSIHMK M NOCne PU3MHECKOW Harpy3ku.

7. MNoyemy yBenuMymMsaeTcss 4MCNO BAOXOB nocne (u3n4eckon Harpysku?

8. Cpenaitte BbIBOAbI O BAUSIHUM Pa3/iMuHbiX (DAKTOPOB Ha 4acTOTy AbiXaHWS.

9. ObcyauTe nonyyeHHble pes3ynbTaTbl MCCNEAOBaHWA C OAHOKNACCHWMKAMM.

BbINMTOJIHHUTE 3A4AHUA

1. Onpegenute o0buiMii 06bEM BO3AyXa, KOTOPbIM HAXOAWUTCH B NErKMX uYenoBeka,
€C/IM >KM3HeHHas EMKoCTb ero nérkux pasHa 3800 cm’, a ocratouHbiM BO3ayX
3aHumaer obvem 1300 cm3,

2. B nonétax Ha 60onblunx BbiCOTax NETYUKM AbILLIAT C NOMOLLBIO annaparos MCKYC-
CTBEHHOTO [bIXaHusA (KMCNIOPOMHbIE MAacKu), XOTS M3BECTHO, YTO COofep)KaHue
KUCnopofa B BO3AyXe A0 3HAUMTE/IbHbIX BbICOT NPaAKTUUYECKU MOCTOSAHHO M
cocrasnsier 21 %. O6bscHuTe, ona 4dero HeobxomuMMma KucropoaHas Macka?
Takke npu noserax Ha BbicoTe Bbiwe 12 KM KUCIOPOA B KUCNOPOAHYIO MackKy
nonaércs nof noBbllWEHHbIM NABIEHHMEM W MUOTbI BbIMOAHAOT MOMET B KOMMpPEc-
CHOHHBIX KOCTIOMax, NAoTHO obneralouwux Teno 8 obnactv rpyauM, pyk W Hor.
O6bsacHUTe HEOBXOAUMOCTb MCNONb30BaHMA KOMMNPECCMOHHOrO KocTioMa. HykHa
U Ans nétuvka crneudanbHas U3MYEcKas MNOAroTOBKAa AR BbINOJIHEHUSA TakWX
BbICOTHbIX Nonétos?

3. [sa npyra nepen ypokom obcyxaaloT mexaHuam apixavus. OouH M3 HUX Hacra-
WBaET, YTO «BO3AYX BXOAMT B NIErKME U 3TO BbI3bIBAET MX pacLUMpPEHWe», LPYrou
nonaraet, YTO «/JIErkue cHauasna pacliMpsaioTCA U TONbKO MOTOM OHMW 3arnosIHAIT-
ca Bo3nyxom». Paccyaute, KTO M3 HWX Npas M aprymeHTMpyMTe CBOHW OTBET.

4. Korna uyenosex 3abonesaer OPBW, B ero opraHuame npovcxogaT MHOrouwuc-
NeHHble W3MEHEHWs napamMeTpoB BHYTpeHHew cpepnbl. [lpexnpe Bcero 3aMeTHo
MeHseTcs Temnepatypa Tena. Kak Bbl gymaeTte, M3MEHSETCH NU CofepKaHwe
oKcuremornobuHa B KPOBM MpU MOBblWEHUKU Temnepatypbl Tena? Yrto npu arom
NMPOMCXOAWUT C BHELIHWM AbixaHuem?

A/1A JTIOBbO3HATEJ/IbBHbIX

NérouHble 06béMbI. B cnokoiHOM cCOCTOAHWMM YenoBek BAbIXaeT M BbiAbiXaeT
okono 500 cm® Bospyxa — derxamensrerli 06vém. Ero MOXHO M3MEPUTB C NOMO-
wbio cneynanbHoro npubopa — cnupometpa. [locne CNOKOMHOro BAOXa MOXKHO
AONONHUTENBHO BAOXHYTb eué npumepHo 1500 cm® Bosmyxa, a nocne cnokolHoro
BblAOXa MOXHO BblaoxHyTb euwé 1500 cm® Bosgyxa. ITo Tak Ha3biBaeMble pe3eps-
Hble 0ObEMbI COOTBETCTBEHHO BAOXa M BblgoXa.

Takum obpasoMm, xusHeHHas EMKOCMmb A€2KUX CKNaablBaeTcs W3 3Ha4YeHwuin
TPEX OCHOBHbIX NOKa3aTtenew: deixamenvHozo ob6véma w pesepBHeix 06LEMOB
Bdoxa v Berdoxa — w coctasnser npumepHo 3500 cm’. OpHako paxke nocne camo-
ro rybokoro Bbigoxa B nérkux octaérca okono 1000 cm® sosgyxa, Heobxogumoro
ana Toro, ytobbl anbBeOsibl HE cnaganucb, — OCMAmMOYHbIU 06bLEM.
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Irixanme — COBOKYHHOCTEL IIPOIECCOB, VIACTBYIOMIHUX B 00CCIeUCHHN OPTAmM3-
M&a KHCJIOPOZOM H BEIZEJEHHHN YIVIEKHCJIOTO rasa. BeIZenA0T TpH sTama SbIXaHHA:
BHemrHee (IE€rovyHoe) AbIXaHWe, TPAaHCIOPTHPOBKA ra3d0B KPOBBIO W TKAHEBOE OhIXAa-
HHe,

B crpoennu opraHoB ABIXaHHA PA3IMUAIOT BepXHHEe U HHMKHHE ILIXATeILHEIe
IIyTH.

Bepxuue grixarenbHBIE IIYTH IPEICTABICHEL HOCOBOH IIOJIOCTHIO, INIOTKOH M IOp-
TaHBLIO, OT KOTOPOH HAUMHAIOTCA HHJKHNE ILIXATeNIbHbIEe IVTH, 3aKaHUHBAIOOIHeCT
JETOUHBIMH Iy3BIPbKaMH, HJIH anbBeonaMu. Kakgasa anpBeosa omjieTeHa TycToi
CeThI0 KANMIJIAPOB MAJOro Kpyra Kposoobpamenusa. Yepes CTeHKH aJLBeos H
KAOIHJJIAPOB HNPOHCXOAAT radoodMeH MesKAY BO3AYVXOM H KPOBBIO.

lIpixaTenpHsle IBHKeHNA 00eCHeUnBAOT BOIOXH W BBIJOXH, T. €. IOINepPeMeHHOoe
VBeInUeHHe U YMeHbIIeHHue 00béMa JErKux.

Heperas peryaanna IpIXaHusa ocyiecTBageTcd 6aarogapa ILIXaTeILHOMY IEeH-
Tpy. HenoBex crnocofeH IPOU3BOILHO 3a0ePKUBATE, VPEIKATE HIN YUAIIATEL IbLIXA-
HHe, MEHATE ero rybunay. Kpome Toro, Ha aKTHBHOCTE IBIXATEJILHOTO IMEHTPA BJIH-
AeT LeJbIH PAL BeIllecTB, JeMCTBYIOMINX I'YMOPaJIbHO.

OxkpyKanuni 4eIoBeKa BO3LVX JOJIKeH ObITh uncTheIM. IIpourakrrka 3aboe-
BAHHUH OPTaHOB ILIXAHHUA 3aKJI0YAETCH B OTPAHNUYEHAN KOHTAKTOB C ViKe OOJbHBIMH
JIOZLMH HJIH YMEHBLOICHHH CTEeleHH BO3JeliCTBHA Ha 9TH OPTaHBl BPEIHEBIX IPHMe-
ceil, comep:xkamuxca B Boagyxe. Ecnn 3aboreBanne OpraHoB ALIXATENILHOH CHCTEMEL
BO3HHKJO, TO €70 Heo0OX0IUMO JIeYUTh, HAUYNHAA ¢ CAMbBIX PAHHHUX CTaZHM.

Heob6xon1M0 DOCTOAHHO MOBBIIIATE COIIPOTHBIAEMOCTE OPraHN3Ma HH(PeKIIuAM,
CHCTEeMAaTHYeCKH 3aKaJuBag ero.

ITpu oxaszanuy mepBoil MOMOINN HOCTPAZABIINM OT 2JIEKTPOTPABMEI, IPH OTPAaB-
JEHHUHN YrapHBIM rasoM, YTOHYBIOIUM HJIH IPH APYIHX HECUYACTHEIX CIVIaAX, COIpPO-
BOXKIAOIINXCHA OCTAHOBKON ABIXAHWA, IPUMEHHAIOT UCKYCCTBEHHOE AbIXaHWe,

(N IIpoekThl M McclaeaoBaHus I

. Boapacrubie uaMeHeHUA ITUHAMUKH YKU3HEHHOH éMKOCTHA JErKUX.
. Usyuenme MexaHM3MOB BIOXA U BBEIAOXA HA MOJIEJIH.
ObHapyskeHHe YIIeKHCJI0T0 ra3a B BBIABIXAeMOM BO3AYyXe.

. Orpezenenre BpeMEHH 3aJePIKKH OBIXAHAA IO U IIOCTe HATPY3KHU.
. Ompegenenue ;KH3HEHHONH éMKOCTH JTETKUX.

GUA W




NMNTAHUE
U NMALLEBAPEHME

MuTaHne — ogHa M3 COCTaBNAKOLLMX
obmena seuwects. OHO npeacTasnser
coboi COBOKYMHOCTb NPOLLECCOB, BKIO-
yaluwmx MocTynieHue, nepesapusBaHume,
BCacbiBaHWE W YCBOEHWE OpraHu3Mom
BewecTs, HeobxoaAuMbix ANS noanep-
>KaHus €ero HOpPMaibHOW >KU3Hepes-

TENbHOCTH.

Bbl Y3HAETE

— 0 npoueccax MUTaHWA W MULLEBAPEHMS;
— O CTPOEHWM OpraHoB MNULLEBAPEHUS M
ocobeHHoCTAX Mx paborbi;

— O cocTaBe MWLM YenoBeKa W Pponu
nUTaTeNbHbIX BELLECTB;

— 0 dhepMeHTax, Ux obpasoBaHuu K poau

B MULLEBAPEHWH;
— 06 wuccnepnosaHuax W.[. [Nasnosa B
obnactu nuuieBapeHus;
— O perynsuvMu npoLeccoB MULLEBAPEHHUS;
— Kak oKa3aTb MepByld MOMOLLb nNpH
NULLLEBbIX OTPaBNEHMAX.

Bbl HAYYUTECDH

— OMNMCbiBaTb OpraHbl MULLEBAPUTENbHOM
CUCTEMbI;

— ycTaHaefMBaTb B3aMMOCBA3W  MeXnay
CTPOEHWEM  OPraHoB  nulUleBapeHus w
BbIMOSIHAEMbIMK UMW (DYHKUMAMM;

— 0b6bACHATD MexaHW3Mbl NULLEBAPEHMS,
HEMPOryMopanbHOW perynauudud npoLleccos
nulieBapeHus;

— obocHosbiBaTb  Mepbl  NpodMNaKTHU-
KM MHMEKUMOHHbIX 3abonesaHnit opraHos
nulleBapeHus, OCHOBHbIE MNPUHLUMUMbLI 3[0-
posoro obpa3sa WU3HW U TUrUeHbl NUTaHWUS.
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IIUTAHUE U ETO 3HAYEHHUE.
§ 29. OPTAHBI ITUIIIEBAPEHUSA
1 UX ®YHKIIUU

IIUTATEJIBHBIE BEIIECTBA H ITHIIEBBIE

BCNOMHMWUTE
NPOAVETBI. YesmoBeKy A8 HOPMAJILHO-
1. Yem oT/AMYaeTcs nUTaHWe MMBOTHbIX OT ro pocra, pasBUTHA W KH3HEAEATEb-
NMATAHKUA pacreuuﬁ? HOCTH HEOGXDAHMO IIOCTOAHHOE ITOCTYy-
2. KakoBbl OCOBEHHOCTH XHMMWHECKOro IJICHHEe B €r0 OPraHu3M MUTATEeJIbHBIX
coCTaBa KNeTKW yenoseKka? BellecTB: 0eIKOB, JXKHPOB, YIJEBOZOB,
3. Yro Takoe BUTaMMHbI U (hepMeHTbI? BHTaMHUHOB, MHHEPaIbHBIX coued
4. Kakue opraHbl BXOAST B COCTaB MMLle- u Boxnl. Bce oarm BemecTBa BXOAAT B
BAPHTE/NIbHOH CHCTEMbI M/IEKOMMTAIOWIMX? cocrtaB  pasHoo0pasHBIX  IPOAYKTOB
MUTAHULA,.

IIUTAHHE H ETO 3HAYEHHE, CoBorym-
HOCTBH IPOIECCOB TOCTYIIJIEHWsA, MepPeBAPUBAHHWSA, BCACBIBAHUA M YCBOEHHA opra-
HH3MOM IMATATENIbHBIX BEIIeCTB, HEOOXOAUMBIX AJIA HOPMAJILHON KU3HEAeATeIbHO-
CTH, HA3LIBAKOT IMMHTAHHAEM. HHTEHHE ABISETCH YACTHI0 ObMmeHa BeImmecTsB.

Beaxu — Baxuag gacTh NHTAHHUSA UeJIOBeKa. BeJKH HAIIero OprannaMa mMeT
TOT Ji€ COCTaB, UTO U 0CIKH NHIIH, IPHYEM JKHBOTHLIC OelKH OJMIKe II0 cOCTaByY K
OenkaM ueslOBeKa, ueM pacTuTesabHble. MeTounmkm Genka B muige — MsfACO, peIba,
MOJOKO ¥ MOJIOUHBIE TPOAYKTHI, 0000BBIe W 3epPHOBBIE KYABTYPHI, opexu. OBomin u
(ppyKTEI o0ecIeuInBAIOT OPraHu3M OeIKOM B 3HAYUTEIHLHO MEHBINEH cTeneHH.

sJRupsl mOCTYNAIOT B OPraHN3M UeJIOBEeKA KaK C JKMBOTHOH nmumiei (Mfaco), Tak u
C pacTHTEJLHOH (ITOLCOMHEUHOe MACJ0). ITHA BellecTBa Hapsaay ¢ 6eaxaMu ABISIOT-
¢ OCHOBHBIM CTPOHTEJILHBIM MATEPHANOM KJIeTOK. Kpome TOTo, KHPBI CIAVIKAT
BA’KHBIM PE3ePBHBIM HUCTOYHHKOM JHEPIrUU IAJs OCHOBHBIX IPOIECCOB JKHA3HEIed-
TeIbHOCTH UEJIOBEeKA.

Venesodsr, nnm caxapa, 9eJ0BeK UYalle IIOJydJaeT ¢ PACTHTEILHBIMH HPOAYKTA-
mu. IlpocTeie caxapa, Takne KaK IIII0OK034a 1 (pPyKTO3a, A TAKIKE CIOIKHbIEe VIIIEBOLLL
(kpaxmas @ ap.) B OOJBIMIHX KOJHUYECTBAX COAEPIKATCA BO (PPYKTAX W OBOIIAX.
YraeBoasl — OCHOBHOW MCTOYHHWK 3HEPTHHW B OPraHu3Me UYeJ0BeKa.

Bumamuns: comeprkaTca KaK B PACTHTENLHOW, TAK W B JKUBOTHOU muime. JTH
BeIecTBa HeOOXOANMEI YeJIOBEKY A4 OCYIIeCTBICHH I HOPMAJILHOro 00MeHa BeIllecTs
U OPYTHX [DPOIECCOB JKABHEALATEILHOCTH, HO B 0UCHb MAaJbIX KOJHUYEeCTBaX,

Munepaavisie coauw — 2310 He0OOXOAUMBIE KOMIIOHEHTHI 30POBOH KHU3HHU UeJI0-
BEKA.

Oy aKTHBHO YUACTBYIOT HE TOJLKO B Ipomecce oOMeHa BEmIecTB, HO U B 2JICK-
TPOXHMHUUCCKHUX MOPOIeccax HEePBHOW CHCTeMBI M MBIMEUHoOW Tramu. Taxixe ounm
HeobxoguMbl Opu (GOPMHUPOBAHHH TAKHX CTPYKTYP, Kak cKexerT u 3y6nl. Yeaosex
moJyuaeT MUHEpPaJdbHBIE COJIA ¢ CAMBIMHY Pa3JUUYHBIMHE NPoAyKTaMu (Kamyera, Kap-
To(esb, MOJTOYHLIE TPOAYKTEI H AP.). OTH BEIeCcTBA, KAK U BUTAMWHBI, YCBAUBAIOT-
Cda B OPraHM3Me UeJIOBeKA B HeM3MEHEHHOM BHUIe.

Boma cocraBiser OKOMO */, UeJTOBEUECKOTO OPraHM3Ma U ABAAETCH TIVIABHBIM
KOMIOOHEHTOM KakaoHd riaerxkn. OHA IToCTyIaeT B OPraHnuaM deJ0BeKda W ¢ MHTHEM,
n ¢ numei. Hanpumep, B makoru apbysa comep:xurca no 98 % Bomsl.
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/naea 8. lMuTaHne u nuweBapeHue

ITHmEBAPEHHE. IlumeBapenue — mpolece, B XO04e KOTOPOTO IMOTJIOHIEHHAS
numa nepesoguTcea B (POPMY, IOPUTOAHVIO [OJI HCIOJAL30OBAHUSA OPramHu3MOM.
B pesynaprare (OU3HUECKUX IPOMECCOB M PA3HOOOPA3HLIX XHMHUUECKHUX DEAKIIHAMH,
IPOTEKAIOIMINX IO AeHCTBHEM MHUIIeBAPUTEIbHBIX COKOB, IUTATEJIbHbIE BEIIECTBA,
T. €. YrineBoanl, GBJIKH " }KHPH, H3MEHAKTCHA TAKHAM oﬁpaaom, uTo OpI‘aHKSM MOMKeT
UX BCACBIBATH U HMCIOJBL30BATHL B 0O0OMEHEe BemlecTB. llulieBapeHUe MPOUCXOAUT B
mpoiecce mepeMenienusa MUIMH 10 OPraHaM, COCTABASIONINM HHUINEBAPUTCIALHBIH
TPAKT.

OPraus! IMAIMEBAPEHHA, UX CTPOEHHE H ®YVHKIIHH. B cocTaB cucTeMsl OPraHoB
MHUNEBAPEHUA BXOLAT NUUIEBAPHTEIBHBIH KaHAJd (Mpaxm) 1 NHIeBAPHTEIbHBIE
sjkenessl (puc. 71).

Y uenoBera MUIEBAPUTEILHBIH Kanana uMeer giauny 8—10 M u cocTouT U3 cie-
OVIOIMIAX OTHAEI0B: POMOBaAA NOAOCMb, 2A0MKA, NUWEE0O, weaydor, MOHKUILL
KUWEHHUK, MOJCMbLUL KUWEHLHUK.

CTeHKa MUIIEBAPUTENLHOTO KAHAJA COCTOUT U3 TPEX CI0EB: HAPYIKHOTO (coegn-
HHATeNLHAA TKAHL), CpeaHero (MLIIIeuHas TKAHL) U BHYTPEHHEro (3IATeInanbLHas
TKAaNL)., Molmeunsiif cJI0H TOJ0CTH PTa, IMIOTKHA U BepxXHed TPeTH MUAIeBOIA COCTO-
HT U3 DOMEePeUYHO-TIOJIOCATBEIX MBIIII], 4 MBIIIEUHBIA CJIOH HHUKEJEKAIINX OTIEJ0B
IpeacTaBJeH INMIAAKUMHU MblIInaMu., BayTpenuas 0o60J04UKa KaHaa COOepKuT MHO-
TOUHCIJIEeHHBIE JHenesbl, BBIPEGSTHB&IODIHE l'[E]I[EBapHTEJII:-HHE Q]EPMEHTBI H CIIHA3b.
ITumesapuTensasie GepMeHTH 00CTEUUBAIOT XUMHUUCCKOE PACIIENJICHHE THIIIH.

B6ansyn mOHmeBapUTeNLHOTO KaHAIA HAXOAATCA KPYIHLIE NHINCBAPHTEIL-
HBIE JKEJEe3LI: MpPU Napvl CAIOHHLLY HCeaé3, newens U nodxceaydounas xienesd.

CnioHHble

Potosan xeneabl

nonocTe

MmoTtka -
MNeyeHb Xenyaok
XKenuHsiit NoaxenypoyHasn
ny3slpk xenesa

ToHkuA

KWLUEYHUK

ToncToii

_ KMLLEYHUK

Annexankc lMpaman kuwka

Puc. 71. OpraHbl NUEeBapuUTENsEHON CUCTEMbI
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§29. MutaHre n ero 3HavyeHue. OpraHbl NUUEBapeHua 1 nx QyHKUMA

ITo nporokam aTHUX KeJé3 BblAeasgeMble HMHU CEKPEeThl IOCTYIIAT B NOLOCHLL NULLe-
6APUMENbHO20 KAHANA.

OCHOBHBIMH (PYHKIIMAMHU OPTaHOB IUIIEBAPEHUA ABIAIOTCA:

1) MmexaHuUecKaa U XEMHUUecKada nepepaboTka MHITH;

2) BcacbiBaHUE MHUTATEILHBIX BEIIECTB BO BHYTPEHHIOK CPeLy OPraHu3Ma;

3) BeIBeZeHHE N3 OPraHN3Ma HeIePeBAPEHHBIX U HEeBCOCABIIUXCH OCTATKOB HUII[H.

DEPMEHTBI, X POJIb B NHIMEBAPEHHH. [Iumesapurenbuble COKH, COAepIKaLIUe
NHUOIeBapuTeIbHbIe (PepMEHTHI, BEIPabaTLIBAIOTCA CIENHAALHBIMHA NHIIEBAPUTENb"
HBIMH JKeJle3aMu.

®epMeHTBI — 2TO CHeNHAJIbHBIE DEJIKOBEIE MOJEKYJIBI, YCKOPAIOIINE IIPOTeKa-
HUe XUMHUYEeCKUX peaknuil B opranuame. [Tumesapurensusie (hepmerTs! 061a1a10T
BBICOKOH cnenu(pUUHOCTHIO B paboTe, T. €. KaXKIbIH U3 HUX OTBeUaeT 3a pacliene-
HHE TOJBKO ONpeAeaéHHOH IrPYNNLl OPTAHHYECKHUX COeJHHEHHH, BXOAAIINUX B COCTAB
ynorpebaaemoil numu. Ects depMeHTHI, KOTOPBIE AEHCTBYIOT TOJBKO Ha CIOMKHDIE
yIJIeBOABI, pAcIIeNJAd HUX J0 MOHOcaxapuAoB, HanmpuMmep aMmiaasbel. Ha xupsr
HIA JHIAADLI I{Ef‘[CTByK]T JHUIIa3bl, HA HYKJEHHOBbBIE KHCIOTbBI — HYKJIea3bl, a Ha
fenKu — menTuAAa3bl (IeOCHH, TPUICHH U Ap.). Kpome Toro, yenemuasa pabora dep-
MEHTOB H €€ aKTHBHOCTL 3aBHCAT OT TeMuepartypsl (oxono 37 °C) ¥ KHCIOTHOCTH
cpensl, B KOTOPOH oHM obecnmeunBaioT nponecc numiesapesnda. Hanpumep, nenruzna-
3bl ayunre paboTaioT B KMCI0H cpege, 8 aMHUIadbl — B IMEI0YHOM.

Baaromaps pabore nuijeBapuTeabHbIX (DEePMEHTOB HIPOUCXOAUT PA3PLIB XUMUUe-
CKHUX CBA3eH B KPYNHEBIX IIOJUMEPHEIX MOJIEKYJIaX OPraHMUYECKUX BeIlecTB, BXOA -
IIUX B COCTAB MHUINH deJoBeka. B ganrpHelmeM U3 MOJIyYeHHLIX MOHOMEPOB B KJIeT-
Kax OyayT CHHTe3HpPOBATLCA BellecTBa, HeOOXOAUMbIe OPraHU3MY YeI0BeKa.

3AlIOMHHTE

lMurarenbHbie BewecrBa ® lMuwessie npogykTel ® [lutanne ® [MnwesapeHHe ©
lMuwesapurensHbiri kaHan ® [MuwesaprrenpHbie xxenesvi * PepmeHTbI

lMPOBEPBTE CEBA

1. CpasHute nutanve u nuwesapeHne. MoXXHO N cuMTath, YTO 3TO OAMH U TOT XKe
npouecc?

2. Acnonb3ys PUCYHOK y4eBHWKA, ONULIMTE MULLEBAPMTENbHYIO CMCTEMY 4YenoBeKa.
KakoBbl thyHKLUKM NULLEBAPUTENBHOrO KaHana v NULLEBAPHUTENbHbIX Xeneés?

3. BbifiBMTE B3auMOCBA3b CTPOEHMA CTEHKW MNWLUIEBAPUTENBHOINO KaHana W ero
dyHKUMK. Kakue BMAbI MbILLEYHBIX, COEOUHUTENBHBIX WM 3NUTENUANbHBIX TKaHeH
npeacTaBneHbl B €ro CTPOeHuu?

4. AprymeHTUpynTe HEOOXOAMMOCTb pa3HoOOpa3us NPOAYKTOB NWTaHUs B pauWoHe
yenoseka.

5. Kak Bbl gymaeTe, MOXHO N¥ OLHO3HAYHO CyAMTb O nosib3e MK Bpeae BbicTporo
nutaHus? Kakue pekomeHpauuu cnegyer faTb 3aBCergatasM Takux NpepnpusaTuid
nuTaHua?

MoryT nu knetku opraHM3Ma uYenoseKa ycBawWBaTb cojepXKalluecs B nuuie 6enku,
JKMPbl W YIIEBOAbl B TOM BMJE, B KaKOM OHM noctynawoT B opraHu3m? [Nouemy?
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FEFFRFRFERFEFRRERE

Mos JIABOPATOPUSA

SALAHNUA ANA JTIOBO3HATEJIbHbIX

1. MNpouuTaiiTe TEKCT U OxapaKTepU3yWTe OCHOBHble NMUTaTeNbHble BELUECTBA, MX
MCTOYHWKK WM 3HaYyeHWe ANA opraHu3Ma Yenoseka.

2. CocTtaBbTe BOMPOCHI, KOTOPbIE MOMOrYT BaM NpoaHanW3vpoBaTb CBOE NUTaHWe
WNKM NWTaHWe BallMX OAHOKIACCHWKOB, YNeHoB Baweil cembu. [lposeguTe onpoc
U cchopmMynupyiHTe pekomeHauuu ONS ONpoLleHHbIX (pecnoHpeHToB).

Muwa, nocrynawowan B »KenygouHO-KULWEYHbIM TPAKT YesloBeKa, COCTOMT W3 cob-
CTBEHHO MMTATENbHbIX BELLECTB, KOTOPbIE BCacCbiBAKOTCA, M DannacTHbiX BELLECTB,
KOTOpbIE HE BCACbIBAKOTCH, HO MIParT BaXKHYK POJib B NMUTAHUKW YENOBeKa.

MonekynsipHbit coctas nutarenbHbix BeuwecTts. Monekyns Genkos npegcras-
NAT cCODOM UENoYKH, 3BEHbAMU KOTOPLIX SBASIOTCH aMMHOKMUCAOTH.. B ogHy Takyio
LEMNOYKY MOXKET BXOAWTb OT €AMHHMLbI 4O ThICAYM aMUHOKMCNOT. B XUBbIX opraHu3max,
B TOM YMC/e W YenoseKka, Npu cuHTe3e 6enkos B BONbWMHCTBE CyYaeB MCNONb3yeTcs
20 craHpgapTtHbix amuHoOkucnoT. Bcé pasHoobpasue cobcerBenHbix Denkoe onpege-
NAeTcs HacneACcTBEHHO 3anporpaMMUPOBaHHLIM COYETAHMEM AMWUHOKWUCNOT (reHeTu-
YecKMM KofoMm). AMUHOKMCNOTBI, BXOAALWMEe B cOCTaB OenkoB Hallero OopraHu3Mma,
noApasfenstoT Ha 3aMeHWMble W He3aMeHUMble. 3aMeHUMble MOTYT CHHTE3WPOBaTbCA
B HalleM OpraHu3ame M3 APYrux aMMHOKWMCAOT, noctynawwux ¢ nuwen. OgHako 12
M3 HeoBXoaMMbIX HaAM aMUHOKMCNOT 0DA3aTeNnbHO AO0/MKHbI NPUCYTCTBOBATL B Benkax
MUK, ITH aMUHOKUCNOTbI Ha3blBaKOT He3aMeHUMbIMU. MuLLesble Benku, cogepKalyue
BCce HeobxoauMble UesoBeKY aMMHOKWUCNAOTbI, Ha3blBAKOT MOAHOUEHHbIMW. 3TO mMae-
HbiM 0Bpasom Genku KUBOTHOrO npoucxoxaeHus. MNuuiesbie Benku, He cogeprkalyue
Kakux-n1nbo He3aMeHWMbIX aMWHOKWMCNOT, Ha3blBalOT HENONHOUEHHbIMK (Hanpumep,
Benku pacTuTenbHOro npoucxoxgexus). Benku BbINONHAIOT B OpraHM3me vesnoseka
pPAL BaXKHEWWMUX (yHKUMH. YrneBodbl BbINONHAOT B OpPraHU3Me 3HepreTMyeckyro
(cny>kaT OCHOBHbIM MCTOUHMKOM 3HEPrUM) M CTPYKTYpHyto (BxomsT B cocTtas 06o-
NOYEK KNETOK, MONEKYN HYKNEUWHOBbIX KMCNOT W APYIrMX COEAMHEHWH) (hyHKLMM.
Cpeou yrmmeBofoB, nNONyYyaembix HENOBEKOM C MHLUEW, Pa3NMYaloT: MOHOCaxapuibl
(rniokos3a, dpykTo3a), Aucaxapuibl (caxaposa) v nonucaxapugpl (Kpaxman, muKo-
ren). Monucaxapuabl coctosT U3 Gonblworo Konuuyectea MoHocaxapugos. OHu He
pacTBOpAKOTCA B BOAE W HECNafKWe Ha BKYyC.

K 6annactHbiM BewecTBaM B NepsByld o4yepedb OTHOCATCA MULLEBblE BOJIOKHA.
OHu He nepeBapMBalOTCH B KUILIEYHWKE UeNnoBeKa, HO, CBa3blBas BoAy, Habyxaior,
CTUMYNIMPYIOT [ABUraTesibHyl0 aKTMBHOCTb KMLUEYHWKE, YCKOPSIOT BCacbiBaHWE BELLECTB
B TOHKOM KWLUKE, HOPMAa/NM3ylOT BHYTPHKMULLEYHOE AasrieHWe U CnocoBCTBYIOT Bbise-
OEHUIO U3 OpraHuM3Ma MHOrMX TOKCH4YHbIX BewecTts. [uwiessie BonokHa — 3ddek-
TUBHOE CPeacTBO AN NPOMMAAKTUKH U NEYEHUN OXKUPEHWS, HaAPYLUEHWH >XMPOBOro
u yrnepogHoro obmena. OHu cogepxatcs B osouwax, pykrax, 60608bix U 3epHOBbIX
npoAyKTax.
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§ 30 IIUIIEBAPEHUE B POTOBOI
* IIOJIOCTH

IIMIEBAPEHHE B POTOBOH ITOJIOCTH.

Pororaa momocrs — HavanbHBIA OTAEJ
1. Kakue Tunbl 3ybos pasnqualor y mae- NUIEeBAPUTENIbHON CUCTEMBI, B KOTOPBIA
KOMUTAIOLMX >XMBOTHbIX M KaKOBbl WX nonagaet nuina. OHa OTpaHUYEHA CBEPXY
byHKLMH? nébom, ¢ BOKOB — wWeKaAMU, CHU3Y —
2. Yem 3y6bl MNEKONUTAIOLIWX OTAMYAKOTCS YEAIOCTNHO-NOO0BAIBIYILOU  MbLULUCU, a
oT 3yDoB [pPYrux MNO3BOHOUHLIX KHMBOT- cepexn — zyGamu. B meit pacmomosxke-
HbIX? HBI Oprambi: 3y0Obt U A3bik (puc. 72, a).
3. Kakne npoueccsl npoucxopat B xope B poroByio moaocTsh OTKPBIBAIOTCS IIPO-
nuiesapeHun?

TOKH TPEX Hap KPYOHBIX W MHOMKECTBa
MEJIKHX CAIOMHbLX JiCené3, BeIpadaThIBa-
IOMIUX 0COOBIN CEKPeT — CAIOHY.

PacemoTpum 0cofeHHOCTH CTPOSHUSA HA3ZBAHHLIX OPTAHOB W UX BKJAJ B IpOIec-
Chl MEXaHHUICCKOH ¥ XHMHYECKOH 00paboTKM NHIIH B X046 NHIIeBAPeHHA.

I'yber mpezeraBiaaioT coboif MOABHIKHBIE KOYKHDBIE CKJIALKH, MEKIY KOTODPLIMH
3aKJII0UeHa KPYyroBasd MBIIIIA PTa U MeJIKHe MAMHIUYecKHe MBImnsl. OHM IPOHU3aHEI
Bonpmum KOTHUYeCTBOM KPDBEHOCHHX CDCY}IGB 54 HEPBHHX DKDH"I&HHI‘E"[, uTo npn,uaé'r
UM UYBCTBUTEIHHOCTL, AMEIONIVIO OTPOMHOE 3HAUCHHE B IIPOIECcce AHATU34a COCTOA-
oug numu. Kax BaM H3BeCcTHO, ¥V BCOX MJICKOIHTAIOUINX JKHBOTHEIX I'yOLI HMeEIOT
ocoboe 3HaueHHEe B CBA3H C IpHcnocoblIeHMEeM IETEHBIIIeH K COCAHMIO MOJOKA,
a vy B3POCHBIX ocofell — K aKTHBHOMY 3aXBaTBIBAHWIO NHUINHU. e/loBeK TakKiKe He
ABIAETCH MCHKIIOUEeHHAELM.

3y6s1 npezcTaBagoT cobol TBEépAble KocTemozobublie 00pazoBaHHUA, PACHIONO-
JKeHHLIC B yIMIYOJCHHAX BEPXHUX M HIDKHUX ueniocred. OHm HeoOXOAMMLI A1
MEXAHMYECKOTO U3MEJIbUCHHNA IHINHA B IPOIECcCe IepPesKeéBhIBAHNA,

Y raskmoro 3yfa ecTh OBe 4ACTH — KOpOHKA U kKopeus (puc. 72, 6). Kopouka
pacmojaraeTcsa HaJ JeCHONH, a KOPHH YAEPKHUBAOT 3y0 B ITYHKAX KOCTeH 4eaiocTH.

Hébo

CnioHHbIE

xKenesbl LLeka

Yape4ka

a 6 KposeHocHble cocyabl Hepsbi

Puc. 72. PoTtoBasa nonocrb (a) n crpoeHne 3ybos (B)
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B saBucuMocTH OT PA3HOBUAHOCTH 3yD MOMKET UMETh OT OZHOTO IO TPEX KOPHEH.
OcHoBHas macca 3y0a COCTOUT M3 TBEPAOr0, KOCTENOZOOHOTO BellecTBa — OeHmu-
na. OH IPOHHU3aH MeJLYAHIIAMH KAaHAIBLIIAMH, B KOTOPBIX HAXOAATCA NHTAIOIIHE
BOJOKHA U HEePBHLIE OKOHUYAHHA. JeHTHH KOPOHKH 3y0a MOKPLIT 3AOIUTHLIM CJI0EM
amMaau — THKaHW, JUINEHHON KJIeTOK. IMajlb — caMoe TBEpPAOoe BellecTBO B HAIIEM
opranuame. Kopenub 3yDa MOKpPBIT ciaoemM yemernma — ocoboro Bemecrsa, neobxomn-
MOTO AJIA yAep:KaHUA 3y0a B ero AyHKe. B Toilme geHTHHA Ka)kIOro 3yd0a ecTh
IIOJIOCTh, 3ATIOJTHEHHAA MATKHUM COAEPIKUMBIM — nyasnoii. Yepes yaxoe oreepcrue
B KOpHe 3y0a B Heé OIPOXOAAT HEPBLI U KPOBEHOCHLIE COCYALI U3 KOCTEeH UelaIOCTH.
lecna coCTOUT W3 INMUTENUANTBHON THKaHW, IJIOTHO COEIHHEHHONH BOJOKHAMH C
KOCTAMHM UeniocTi, 00pasys 3aiuTy BOKPYT miedku 3yda.

Y uenoBera 3y0nl mpope3biBaloTeA ABaxAbl. HoBopo:xgéunsiit pefEHOK TOABIA-
erca coBceMm Oez 3y60oB. 3aTeM IMOCTEIIEHHO (B TeUEHHE MEPBLIX TPEX JeT KU3HU)
y mero mpopespiBaeTca 20 geTCKHX, WIH MOJOYHLIX, 3y00B, KOTOPLIE HAUYMHAIOT
BBINIAJATE €CTECTBEHHBIM IIYTEM B Bo3dpacte b—6 mer. MonouHbie 3y0bl CMEHAIOTCA
nocTosHEBIMA K 13—15 rogam. Yuesio n pacioioxeHne moCTOAHHBIX 3y00B OquHA-
KOBO B BepxHeiil U HH)KHeil ueniocTax: mo 4 pesia, mo 2 KJIBIKA, I0 4 MaIbIX KOPeH-
HBIX (OpeMonapsl) U 1o 6 Goapmux KopeHHBIX (Monapbl). Uroro: mo 16 aybom B
HaKI0d yemnioctu, a Becero 32. Ilocaeanune mapel GONBIINX KOPEHHBIX 8yD00B, Tak
HaszbIBaeMble 3y0Bbl MyApPOCTH, ¥ MHOTHX JI0AeH TOABIAIOTCA OTOBOJLHO IO3LHO
(x 30 rogam), a ¥ HEKOTOPBIX He IPOPE3BIBAIOTCH COBCEM.

SI3pIk 06pa3oBaH MIOMEePeUHO-TIOIOCATHIMI MBIIIIIAMHE U IMTOKPLIT CAU3HCTOH 060-
JA0uKOH. MBIIIIEI A3LIKA COEIUHEHB] ¢ HUMKHEH UeTI0CcTHI0 TAKUM 06pazom, 4TO OH
MOKEeT BBIMOJMHATL MHOJKECTBO CIOKHBIX IBHMIKEHHAN U Jaske CKIAALIBATLCA U Bpa-
mareca (He y Becex arogeit!). SIspik yuacTByeT B MeXaHWUYECKOM HEepeMEIINBAHUHN
MMANY TIPHA JKEeBAHUU, CTIOCOOCTBY A NPONUTHIBAHUIO MTHAINHA CAIOHOM, a Takke B (op-
MHPOBAHUU MTHIEBOT0 KOMKA U €70 IPOTJIATHIBAHAHN. B cnusucToii o6omouke A3bIKa
HAXOAATCS MHOTOUHCIEHHLIE BKYCOBBLIE pPenenTopnl (pue. 73), HeobXxogUMble O
onpenenenus Bryca egbl. He Oyzem Tarke 3abbIBaTh 0 TOM, UTO 6e3 A3bIKA HEBO3-
MOJKHA 4JIeHOpasZesJbHad pedb.

CaroHubie jKejiedbl BHIAEIAIOT B POTOBYIO IIOJOCTH CIAIOHY. 3a BRIPpAGOTKY 9TOTO
CeXpeTa OTBeUaloT mapHble 0KOJOVIIHbIe, TOALA3RIUHLIC U MOAUETIOCTHLIE JKeae3sbl,
a TAKJMKe THLICAYN MEeJKHUX CIIOHHLIX JKeJé3, pasdpocaHHbIX B CAUZUCTOH 0bOomM0UKe
poToBoOiif momocTu. Bee aTH Kese3bl BRIAEAAIOT 38 CYTKH OKOJ0 1 71 CAI0HBI, OAHAKO
9TOT 00BEM CHIBHO 3aBHCUT OT KOJIMYECTBA N XapaKTepa chegaeMOd IHUITH.

Ha 98—99 % camona cocrouT ua Boabl. B Hell comeprxarcsa NUIIeBAPUTEIbHBIE
(depMeHTEI, PACHICTIIAIONINE CI0MKHEBIE VIVIEBOALI 40 IPOCTLIX VIVIEBOAOB, B UACTHO-
CTH, KpaxMaJj paciienisgercsa mo raiokosnl. KpoMme Toro, B cocTaB CIIOHBI BXOIUT
0eIKOBOE BeIecTBO MYIIHH, KOTOPOE AeraeT NUIeBOl KOMOK CKOJIb3KUM. B caone
COHED}KHTCH TAKKe JTH30IIHAM — GSKTEPI{HHIEHDE BeImecTBo, YACTHYHO DGESSBPB}KH'
BAIOIIEE MUY IIYTéM VHUUTOMKEeHUA DAKTepU, IMonagaioiiuX B POTOBYIO MOJOCTD.

ITumeBapenue B pPOTOBOH MOJOCTH HAUMHAETCH HOcae onpoBoBaHUSA IIHINH,
B pesyabraTe oHa aubo nmpuHHMAaeTcs, JHO0 MIPOHCXOINUT eé BnlOpacbliBanme.
Ilpunarasa nuima moaBepraeTca MexaHHueckoll o0paboTKe mpH yuacTHH A3bIKa H
3y00B — mepeRéBLIBAHUIO.

Braarogaps pa6oTe 3TUX OPraHoB ITPOUCXOAUT (QOPMUPOBAHNE NUULCB0Z20 KOMKA.
3a HEeCKOJBKO CeKVH[, B TeueHHe KOTOPLIX MMHINA HAXOZHUTCS B POTOBOH MMOJI0CTH,
OHAa H3MeIbUaeTeda, IPONUTHLIBACTCA CAIOHON, U HAUYNHACTCA XUMHUYecKas oOpadoTka
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§30. lMuuwesapeHne B POTOBOU MONIOCTH

numy — [epeBapuBaHue yrieBoxos. Basuoi

ocobeHHOCTEIO U yenoBuem adpdrekTUBHOIL pabo-

. Tbl (DEPMEHTOB CJIIOHBI SABIAETCA caadoIenod-
Bkycosoii

peuentop  HAS PEAKIHA CPeABI B POTOBOMH IIOJIOCTH.
IlepekéBannada TMUIA [IPU MTOMOIITH IBUKE-
"{.}('{ HHUH MEK U A3bIKa MePeMerniaeTcs K ero KOPHIO.
Brarozapsa ocobomy pe(IeKTOPHOMY aKTY —
Bkycosoii  2/10MANHUI0 — MHINA CHAYANA IIOHAZaeT B [JIOT-
coco4ek KV, a4 3aTeM B THUIIEBOJ, 10 KOTOPOMY TTHIIIeBbIE
KOMKH ITOCTYIAIOT B JKEeIVI0K.
lopebkoe I'morka — a2T0 Oprad, KOTOPBIA COEAUHAET
POTOBYIO TOJOCTH € MHOIEBOAOM H HOCOBYIO
IOJIOCTHL C TOPTAHBLIO. B IMIOTKe MUIMeBAPUTENb-
HBIE TIYTH MEPECeKaloTCa ¢ ALIXATEeIbHLIMHA,

Ilnmeromg — 9TO OpraH, KOTOPBIH IPEACTaB-
asier coboit TpyoKy muamHOU oxog0 30 cM.

C ofoUX KOHIIOB OH IEpesKUMaeTcd KPYTOBBLIMHU MBIIIIAMHA — CUHKMepamu.
Bepxunit chunrTep pacKpbhiBaerca B TOT MOMEHT, KOIZA KOMOK IIepe)KEéBaHHOH
MUY JOJKEH IIONAcTh B MUIIEBOJA U3 IMOTKH. 3aTeM BePXHUH C(O)MHKTED 3aKphIBA-
eTcd, U MBIIIETHOE COKpalleHne, BOTHOOOPA3HO PACHPOCTPaHAIOIIeeCA 10 CTEHKAM
MUINEBOAA CBePXY BHU3, IOMOTAET MAMIEBOMY KOMKY JOHTH 40 KeayaKa. JTH COKpa-
MIeHUS MBIIII, CTeHOK JKeJyAOUHO-KUMIEUHOTO TPAKTA, IepeMelInBAI0I[He MUY |
ABUTAlOIIHE NMHUINEBble MAacChl, HA3LIBAIOT HepHcTaabTHKOH. Korga nmnma goxoaur
10 MUIIEeBOAY A0 ¥KeJayAKa, TO OTKPbIBAETCA HHMKHHUH CHOUHKTEP U NHUIIa TpaKkTHIe-
CKHM MTHOBEHHO NPOTAJKHBAETCA B JKEIVAOK. JTO HEOOXOAMMO AJA TOro, YTOOEI
MOJYIIePeBAPeHHAA TTUINA U3 KeJlyIKa He BhITAIKUBAIach OOPATHO B MUIIEBOJ, YTO
IIPUBOJUT K OUCHBL HEMIPUATHLIM OH[VI[EHHUAM.

3VBbl H YXO0J 3A HAUMH. [locre exnr Mesxay 3ybaMHu MOTYT OCTABATHCH YACTHILLI
UK, ABAAIONIMECA MPEeKPACHOU CPeol AJd JKU3HU PABIUYHLIX DAKTEepHil, MHO-
THe M3 KOTOPBIX CHOCOOHLI BBIZENATH BEIIECTBAa, paspymiaioliue 3yDHYIO aMalb.
CnioHa, CMEIIMBAACH ¢ OCTATKAMY NHUIU, o6pasyer Ha 3ydax HATET, KOTODLIH mocTe-
IeHHO TBePAeeT, IpeBpanasacsh B TAK HadbIiBaeMblil 3yO6HONU KaMeHb. [{1g Toro uTo65L
VIAIAT, HAJNET Ha 3y0AX M OCTATKU MHINHA, 3yOLI He0OX0IUMO YHCTHUTL ABa PAasa B
JeHb — YTPOM M BEUepOM.

3aboneBanua 3yDOB 3HAKOMBI, HaBepHoe, Kaxagomy. Camoe pacmpocTpanéHHOe
ua sTux saboneBaunii — rkapuec. Heunmmensie 3y6bl MOKPLIBAIOTCA CMECHhIO OCTAT-
KOB OHUIIH, OaKkTepuii. BakTepun, murascsk caxapaMd U3 OCTATKOB MMUIIH, BLIAEIAIOT
KHCJIOTY, Pasgparkaloniyio cHauaaa dMajib, a 3aTeM W AeHTHH. B peayabraTte obpa-
3yeTcs MOJIOCTh, KOTOPAadA PaHO HUJIX MO3JAHO AJOCTHTaeT nyabnsl. Bor Torga-to m Boa-
HuKaer cunbHad 6oas. Ecnu kapmosHbIl Tpomecc He MPeKPATATH, TPUAETCA yaa-
AT 3y0.

ConéHoe

Cnapnkoe Kucnoe

Puc. 73. BkycoBble 30Hbl A3bIKa

3AlTIOMHHTE

Porosas nonocrb © [y6ei ® 3y6er ® A3zbik ® [notka ® [Mnwesog * CohrHKTEp
e flentnH * [lynbna © [lepucranstnka ® ChoHHbIE XKenelbl
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[TPOBEPBTE CEBA

1. Kakoe ctpoeHue umeroT 3ybbl yenoseka? Kak npoucxogut ux popmuposaHue?

2. Kakosbl 0cOBEHHOCTH NULLeBapeHuns B poToBoM nonoctu? OnuwuTe, Kakue npo-
Leccbl MPOWCXOASAT B POTOBOM NONOCTH npu ynoTtpebneHuu (noemaruu) Gytep-
Bpoaa co cnMBOYHBIM Macnom M Konbacow.

3. Kak ocyuiecTBnsietcs perynauusi nuuiesapeHus B POTOBOM MNONoCTu?

4. B pasHbix CTpaHax Mupa CyUlecTBYKOT CBOW TpaguUMUW B OTHOLWIEHMM nocne-
nosaTtesibHOCTH ynoTpebnenusa 6nioa Bo spemsa obepa. B Hawewn crpaHe obep
Ha4YWHalT C nepsoro GnAa, B Ka4ecTse KOTOPOro MPUHATO €CTb ropadYun cyn.
Hackonbko 310 dhuanonorudyecku obocHosaHHO?

1. Mouemy, ecnu ponro »esatb HebGONbLIOW Kycouek YépHoro xneba, ero oTHoCH-
TENbHO KMC/bIA BKYC CTaHeT cnagkum?
2. Kakue hakTopbl MOryT BAMATbL Ha anneTHT, CHWXKAas MAW yCcunusas ero?

PRFFRFRRERFEF R RE

Mos JTABOPATOPUSA

UccnegoBanue peilcTBus hepMeHTOB CAIOHbI HAa Kpaxman

Llenbo pabotbi: U3yunTb geicTBUE (PEPMEHTOB CIOHBI Ha Kpaxmar.

Marepuanbl 1 06opyaoBaHUe: KpaxmasbHbli Kielctep (HEOBXOAMMO CUNBHO pas-
HasuTb BOgOM!), NpoHyMepoBaHHble NPOOMPKW — 3 WT., KPUCTan/I43atop co
neaom, ctakaH ¢ nogorpetor sogor (+40 °C), kunsawas sonsHas bGaHa, pacTteop
pa3baeneHHOM CAtOHbI, pa3basneHHblM pacTBop Woaa.

Xop paborbi

1. B paboueit Terpagu Haueptute Tabnuuy. Bce pesynbratel 3aHocuTe B Tabnuuy
«Pe3ynbTtatbl U3yyeHus ycnoBui paboTbl (PEPMEHTOB CrIOHDIY.

Ne Yenosus OxxupaeMbin Mony4yeHHbIA

BeiBog
np-Ku pesynsrar pesynsrar

2. MomecTrTe B NpoHyMepoBaHHble NPOOUPKK HEMHOrO KpaxmanbHOro Kaewucrepa.

3. Momectute npobupky Ne 1 B kunsuyro sogsiHyo baxo, npobupky Ne 2 B crakaH
C nogorpeton sogow, a npobupky Ne 3 B Kpuctannusatop co nbaom.

4. [lob6aebTe BO BCe NPOOUPKM pa3baBneHHylO CAKOHY W BEPHWUTE MX B MCXOAHbIE
YCNIOBHA Ha HECKONIbKO MHWHYT. 3a 3TO BpPEMs MonbiTanTecb NPeanonoXuTb BO3-
MOXXHble pe3ynbrarbl.

5. Mocraebre NPOBUPKKU B WITATUB M ONPELENUTE B HUX Ha/MYME Kpaxmana no Mero-
LMKe, NMPeanoXXeHHoW yuutenem (Hanpumep, pa3basneHHbIM pacTBOpPoOM Hoga).

6. CpaBHWTe MONyYeHHble PE3ynbTarbl C OXUAAEMbIMKU WU CLENaUTE BbIBOADI.




1. Kakosa ponb moTku u HagroptaHHWka?

2. Kakve 0cobeHHOCTH CTpOeHWs Tpaxeu
NO3BONSIOT €M NPU COXPaHEHUU CBOMX
(hYHKLMHA He MellaTb NPoLeccy NuTaHus?

Muuweson

MeveHsb

XKenyHslii
ny3blpb

OeeHaauarunepcrHas
KMLLIKA

Puc. 74. CtpoeHwne xenyaka

CkavaH c material100.tilda.ws

bl Sl ECRE P E . L PR AV g CRTE R E S ID. R

§ 3 1 IIMITEBAPEHHUE B KEJIYIKE
* 1 KHIINIEYHUKE

IIHIMEBAPEHHE B JKEJIVAKE. /Keaymor
npeactasageT cob0H pacmupenne IAIIe-
BapuTeabHou TPYOKH 00BEMOM OKOJI0
2 1. CTeHKH KeNnyaKa, KaK U NHIIeBOA,
COCTOAT U3 COCANHUTEILHOTK AHHOH 000-
JIOYKH, MBIIIEYHOTO CI0A U BHYTPEHHEH
cruauctoir obomouxkm. Comameras obo-
JIOUKA UMeeT CKIAAKHA, VBeJIUUUBAIOII[He
IJI0IAaAL eé ToBepXHocTH (pue. 74).

B cansucroii o6omouke jKenyaKa HAXOAATCA MAJJIMOHLI MEJIKHUX ie1€3, Boipaba-
THIBAIOIINX KeIYTOUHBIH COK (0K0J0 2 1 B cyTKHu). OoHn Xexessl BeIpabarTsliBAIOT
TUNEBAPUTEIBHBIN (DEPMEHT nencui, KOTOPLIA HeoOX0oIuM Aad pacuienaeHus Gei-
KOB, APYIAe — CONAHYIO KUCIOTY, AKTUBUPYIOMIYVIO paboTy MmerncuHa U yOuBawmiyo
OaxTepHH, KOTOPLIE IPOHHUKAIOT B KEJAVIOUHO-KHITEeUHBIH TpakT ¢ nuimeii. Emge
OIWH BHJ KJETOK CAH3HUCTOH 000J0YKH BLIAeaAeT ocoboe CIHU3HUCTOE BEIIECTBO,
BarquIIarwIlee CTeHKH JKeJyIKa OT caMOIepeBapUuBaHHuA.

B zaBucmmocTn 0T cocTaBa u 06bEMA CHEASHHON TUINHK €6 TpefbIBAHUE B JKEITy I~
ke gaureda or 3 1o 10 u. B npornecce MexannuecKoi o6paboTKH MUK CTeHKH JKeIy I~
Ka MeZJeHHO coKpaimmaoTcsa (HepHCcTAIbTHKA JKeJAyZKa), IepeMemIuBasg IIHILY C
JKeNTYZOYHBIM coKoM,. HekoTopoe BpeMA B DHIIEBOM KOMKe IIPOJOJIIKAIOT AeHCTBO-

XKenygnok

CoeguHutensHo-
TKkaHHas obonoyka

Cnnaucras
ob6ono4ka

MopxenyaoyHas
xeneaa
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/naea 8. lMuTaHne u nuweBapeHue

BaTh (DEPMEHTHI CAI0HBI, TePeBAPUBAIOIAE caXapa, a 3aTeM NHUN[eBOU KOMOK IIpO-
IIUTBIBAETCHA JKEIYIOUHBIM COKOM M B HEM IIPOMCXOLHUT IepeBapuBaHue OeJKOB.
Bamuoil 0co6eHHOCTRIO B yeIoBHeM 3P (PeKTUBHOTO MTAeBAPEHU S B MKeJIyIKe ABII-
eTcs KHcaasa cpea.

Ilocme obpaboTku (hepMeHTAMH JKEJIVIOUHOTO COKA MHILEBLIe MACCEHI IIOPILHAMA
MIPOXOMAAT U3 JKEJNYTKA B TOHKU KUIMEeUHNK UePe3 0TBepPCTHe, OKPYeHHoe cDUHKTe-
pamMu.

ITHIMEBAPEHHE B TOHKOM KHIIEYHHUKE. ToHKMII KHIDEUHHK — OpPraH, UMeIOIHi
nauHy 5—6 M. O mozpaszgendercd Ha ABEHALUNATHIEPCTHYIO KHINIKY, UMEIOIIVIO
nauHy oxKono 30 cM, TOIMYVIO KAMIKY W DOAB3IOIIHVIO KUIIKY. CTeHKN KHINeUHHKA
TMOCTOAHHO COKPAIIAIOTCS, MIPOABUrad MUIEBbIe MACCHI MO KHUIIEUHUKY U IepeMe-
muBaA UX. B TOHKOM KHINEUHUKE COAEPIKUTCH OTPOMHOE UHUCI0 MEeJIKHX JKeés,
BBIAEAAIONNAX (PePMEHTEI, KOTOPLIE 3aBepIIA0T NepeBapUBaHUe MUIIEeBLIX BEIIeCTB
B OpraHu3Me YeJIOBeKa.

Ileuens — camblil 00ONBINON BHYTPEHHUII OpraH 4yejJoBeKa, e€é Macca JOCTHTaeT
moutu 1,5 kr. Ona pacnosokeHa B IpaBoil BepXHEH dyacTd OPIOMIHON TOJI0CTH, P~
Mo nox auadparmoii. KJIeTKkH meueHH HempepsIBHO 00pasyioT Keldb — TOPBKYIO
BEJIeHOBATO-MKEITYIO YKMAKOCTDL, KOTOPadA MOCTYIaeT CHAUAJA B ¥KeTYHLIN OV3LIPh, a
U3 Hero mo ocoboMy IDPOTOKY B ABEHAZNATUIEPCTHYIO KHINKY. B aBemagmatumep-
CTHYIO KHIIKY OTKPBIBAIOTCA TaKiKe IPOTOKH MOAKeIyTOUHOI jKeae3bl. JTa jKejesa
HMeeT Ipo3aeBUAHYI0 (JOPMY M PACIOJI0MKeHa B JeBOU dacTu OpPIOMMHON MOIOCTH,
TPAMO TOJ YKeJTYIKOM.

B TOHKOM KHIIEUHWKE BAXKHEHUIIHE IIPOIeCChl MepPeBAPUBAHUA TPOUCXOIAT B
deenadyamunepcmuoil kuulke. 31ech Ha MAMY AeHcTBYIOT (DepMEHTEI COKa cTe-
HOK KUMIeuYHnKa (Kuwewnotii cor), PepMeHTsI MOAKeTyA0UHON Kee3sl (nodiceny-
Q0UMbLIL, UTA NAHKPEAMUYECKUIL, COK) U Jceadb, BhIpabaThiBaeMasA MeYeHbI0.

OcoBeHHOCTHIO U YCI0BHEeM 3(P(eKTUBHOTO MUIeBAPEHUSA B TOHKOM KUIIeUHUKE
ABasgercd ciaabomlesounas cpega.

Kumeunprit cox mpeacraBiasger coboil MYTHOBATYIO JKUAKOCTH, COAEPIKAIIYIO
MHOTOUHCIEHHBIE KJIETKH KAIIETHOT0 3IUTeNNA. JTH KIeTKH, Pa3pymIasach, BEICBO-
fopaioT cogepIKaniuecs B HUX (pepMeHTsI, CIoco0HbBIe PACTILTIIATE JI00ble THIe-
BBIe BemiecTBa. [lankpearnuecKii COK B UHCTOM BHIe npeacTraBadger coboii becieer-
HYIO TPO3PAUHYIO YKUAKOCTDL, COACPIKAIIYIO Ieablil Habop hepMeHTOoB, KOTOPLIE CIT0-
co0HBI TepeBapuBaThL 0OedKH, IKHDPBI, yraeBoanl. Alemus  cmocobeTByeT
MeXaHUIeCKOMY ApOo0JIeHNI0 MUIIeBbIX JKAPOB Ha Meabualmine KaleJIbKH U aKTHBHU-
pyveT MUIeBapUATeIbHbIe JepMeHThI, 0COOGHHO TUMA3Y, PACIIEIIIAOINYIO JKUADLI.

Mexanunueckasa 06padoTKa MUY B TOHKOM KHINEUHUKE CBOIUTCA K IIepPeMenIun-
BAHUIO TMUIIEBOH KAMIUIILI MTYTEM MEePHCTANLTHUYCCKAX ABHIKEHHUH ero CTeHOK, UTO
BeJET K YAYVUIIEHHUIO €€ KOHTAKTAa ¢ MHIIeBAPUTEIbHBIMHA cokamMu, Takike 6narogaps
OTHM IOBHXEeHHUAM CO,E[EP}KPIMDE TOHKOT'O KAIIEeYHHUKAa HEPE,E[BHI‘&ETCH B TUJ’ICTH]‘Z.[
KHUIMIEUHAK.

BCACBIBAHHE MNHUTATEJBHBIX BEIIECTB. Baskmeiimeii cocrapasiomieii mpouecca
OUTAHHA ABJIAETCH BCACBIBAHNE MUTATEILHLIX BEIIECTB BO BHYTPEHHIOIO Cpeay opra-
HHU3Ma UYeI0BeKa uepe3d meMmMOpaHbl SIMUTEIHMATIBHBIX TKaHell, BBICTHIAIOIINE BHY-
TpEHHIGEO IDOBEPXHOCTDH HH]]IBBEPHTEJILHDI'D KaHAaIAa. BC&CBIB&H]E‘[E BeImmecTB MOMKeT
OCYINeCTBAATLCH BO BeeX ero oraenax. OAHAKO MogaBagioniee HOJILIIUHCTBO TUIILe-
BBIX Beu:(ec'rri BCACBLIBAETCH UEPe3d CTeHKU TOHKOTO KHUIMeUHHUKA, 4 UMEHHO TONled u 151
MOAB3I0INHON KUIITKAMH,.
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§31. MNMuiwesapeHune B xenygke YU KULIEYHUKE

Bopcunkn  KposeHocHsie Boga u pactBopéHEbIE B HEil COJIM MOIYT BCACHI-
BATBHCH HA NPOTHANKEHHH BCETO JKeayZ0UYHO-KUIIeu-
HOTO TpaKTa: B POTOBOH NIOJOCTH, JKEIyAKe, TOH-
KOM H TOJCTOM KHIIEYHHUKE.

DnuTeIni KHIIeYHNKa 00pasyeT BOPCHHKH, BHY-
TPHU KOTOPBIX HMEIOTCH PA3BeTBIEHUA KPOBEHOCHBIX
KaInJIIdpoB, a TAKKe HaunHaloTed TuMaTunuyecKue
CIeIMO3AMKHYTBIE KATUIAAPE! (puc. 75). Bopecunkn
YBEJIHMUUBAIOT OOIIYIO BCACBIBAIOIIYIO IIOBEPXHOCTDL
COOTBETCTBYIOIIUX opranoB. Hampumep, obmas
MOBEPXHOCTE BOPCHHOK B KHUIMEYHHUKE LOCTHUTAET
Puc. 75. Crpoerue snutenns 200 m*.

TOHKOW KHWLIKW [IpoAyKTELI HepeBapUBAHUS OEJIKOB U YIIECBOL0OB

BCACBLIBAIOTCA HEMOCPEACTBEHHO B KPOBbL, IOmagas
Uepe3 BOPCHHKH B KPOBEHOCHBIE KANHMJIAPBI, a BOT IPOAVKTHI IepeBapHBaHUA
JKUPOB BCACBIBAIOTCA B TUMQaTHUYCCKHE KATUIAAPDL.

Ilpu pacmennienun GeIKOBBIX NPOAYKTOB o0pasyercda menbliil HaboOp AJOBUTBIX
BemecTB: (DEHOJBI, HHAOJLI, CKaTOJLI. Bee aTH BemjecTBa 06e3BpeKHUBAIOTCA IIPH
IIPOXOKACHUN KPOBH Uepe3 MeUeHb.

ToaCTBII KHINEYHUK H ErO POJIb B IHIIEBAPEHHH. V3 ToHKOro KuImedyHHKAa
HeIepeBapeHHble ¥ HEBCOCABIINECH IIHIIEeBble MACCHL IEPEXOIAT B TOJACTBIN KHIIed-
HukK (puc. 76). O uMeeT ZIUHY OKOJ0 2 M U BKJIIOUAET B ceba TPHU oTAena: cienyio,
00000UHYI0 U NPAMYIO KUWLKLU.

Me:xay TOHKMM M TOJCTBIM KHIIEUHHMKOM HaXOAHTCHA CHeIHAJbLHBIN KJalaH,
IPONYCKAIOMINN MIHINEeBble MAaCChl HOPHUAMH XM TOJIBKO B OJHOM HAIIpPABIEHUMN.
HKemean! cTeHOK TOJCTOrO KunleuHUKa (DEPMEHTOB He BbIpabaTbIBAIOT, HO BbIOEIA-
10T ¢INA3b, HEOOXOZUMYIO 415 (DOPMHPOBAHUA KAJIOBBIX Macc — Kaad.

Bo Bpema npuémos nuiiu, KoTopble y 60ILMIMHCTBA JI0Aeil npouexogar 3—4 pasa
B IeHb, CTEHKH 000JOYHON KHIIKH YCHICHHO COKPAIIAIOTCA, IPOTATKUBAA COAEPIKU-
MOe B IPAMYIO KHOIKY. JTO IPOUCXOAUT B TOT MOMEHT, KOTZa B JKEJIYAOK DOCTyIaeT
HOBafd MOPLUA DUIH U Tpebyerca 0cBOOOLUTE MECTO B TOJICTOM Kuleunuke. Bor moo-
TOMY Cpa3dy HmocJje ILIOTHOH exbl B JKMBOTE MOJKET CABIIIATLCH IMIyX0e ypuaHue.

IToerynuemue B OpAMy0 KHIIKY Kajgosble Macesl Ha 70 % cocToaAT U3 BOAEHI,
a BCE 0CTATbHOE — OCTATKH HelepeBapeHHOH nuinu (r1aBHBIM 00paA30M KIETUATKHN)
u bakTepun.

NumdaTtnyeckne kanunnapb

Ux nepegBu:keHHe N0 TOACTOMY KHIIEUHUKY
ocyuiecTBagerca npuMepuo 12 u. 3a aTo BpeMsA
OPOUCXOAUT TACTHUHOE BCACBIBAHHNE U3 HUX BOILI
W PACTBOPEHHBIX B Hell BEIIECTB.

MHKPOBHOM YEJOBEKA — COBOKYITHOCTH
MHKPOOPTAIIN3MOB, HACEJIAIOIMIHX OPTAHH3M YEJIO-
BEKA. B comep:XMMOM TOJCTOTO KHUITEUHNUKA HAXO0-
AUTCS OIPOMHOE KOJHYECTBO OaKTepHH M APYTrux
, MHKPOOPTaHM3MOB, BBI3BIBAIOINUX pacmaj KJeT-

Xenessl Snutenwii | YATKH T HelNepeBAPEHHBIX OeIKOBBIX MOJIEKY.

KuwieqHuka Barrepuanbuas diopa, KUBYIIAA B KAMIEUHUKE,
Puc. 76. CTpoeHue cnuswcrop BERIAeTIseT Heabl pAx KHU3HEHHO HeoOXOAMMBIX
06004k TONCTOro KuWweyHuka  derosBery suramunos: K, E, rpynmner B.
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ITpoteccs! 6pokeHNs U THHEHUA, TPOUCXOAAIINE B TOJICTOM KHAIIIEYHUKE, TOJIH-
HBI OBITH CTPOro cOanaHCHPOBAHBLI, HHAUE MOI'YT padBUBaThCA 0OJIE3HHU JKEIyIOU-
HO-KHAIIEUHOTO TPaKTAa.

Taxum obpasoM, HelepeBapeHHLIC OCTATKH OHINH (GOPMHPYIOT KaJd, '/, 4acTb
KOTOPOTO COCTABJIAIOT MHUKDPOOPTaHU3MEI. Hepesd NpAMYI0 KHIIKY KaJI0Bble MAaCCEHI
yaanaorea Hapyxy. OnopoykHeHne IpAMONd KHIIKM — degekayusn — sABIAETCHA
CJIOKHBIM Pe()IeKTOPHBIM 8KTOM, HAXOAAIMUMCHA II0J KOHTPOJIEM I'OJIOBHOTO MO3Ta.

3AlNOMHHTE

Xenypok ® Xenygouubiki cok ® [MeyeHbp ® Xenub ® [logxenygoyHas >kene-
3a ® ToHKHH KMWe4yHHK ® BcacviBaHne ® BOPCHHKH TOHKOro KHIIEYHHKA *®
Toncreisi KHWEYHHK

NPOBEPBTE CEBA

1. Kakosbl ocobeHHOCTH nuleBapeHus B xenyake?

2. Y70 NPOMCXOAMT C NuUlend B ABeHaAUaTUnepcTHOM Kuike?

3. Kakoe 3HaueHWe UMeeT OTHOCUMTeNbHO 6onbluas AMHA KULLeuyHMKa yenosexa?
CyuwiecTsyioT /M, Ha Bal B3rNsA4, Pas3nuvuyuMa B OJMHE KUWEYHMKA WU CTPOEHMH
YKeNyAaKa y Y4enoBeKa M MIEeKOMUTaloWMX, OTHOCALLMXCA K Pa3nu4yHbiM oTpagam?
B 4éM OHM 3aKAOYAOTCA W KaK 3TO MOXHO 0B6bAcHUTb?

4. KakoBa posib NEYEHU W BbIAENSEMOro €10 Cekpera B nuliesapeHun?

5. Kakoe 3HaueHue MMeeT BcacbiBaHWEe MUTaTe/bHbIX BELLECTB B NPOLECcCe MuuUieBa-
peHua? B kakux oTaenax nuLLEeBapMTENIbHOM CUCTEMbI U KaK OHO MPOWUCXOQMT?

6. Kakue npoueccbl, CBA3aHHble C MNUTAHWEM, MPOMCXOAAT B TONICTOM KHLIEYHWKe?

7. CchopmynupyiTe peKOMeHgauun no opraHu3auuu NUTaHus, YYUTbiBaloUlMe Balluv
3HaHUA Mo (PU3MONOrMUECKUM NPOLECCaM NUTaHUs u nuuiesaperus. pegcrasbre
X B BMAe MHborpaduki.

1. Kakoe 3HaueHuWe MMeeT U3MEHEHWE KUCNOTHOCTH Cpefibl B Pa3/IMuHbIX OTAenax
nuueBap1TenbHoro KaHana?

2. Kakoe 3HauyeHHe ANA nyllleBapeHWs 4YenoBeka WMeeT TO, 4Y4TO BHYTPEHHIoW
NOBEPXHOCTb POTOBOM MOJIOCTH BbICTMNAET MHOTOC/IOMHbBIM 3NUTENUHA, a NoBEepX-
HOCTb KMLIEYHUKA — OAHOC/IOMHBIH?

FRFRPRERFREFRPFELS

MosA JIABOPATOPUA

HaGniogeHue felCTBUA >XeNyAOUYHOro coka Ha Genku
LUenb paborbi: nposectv HabnwoaeHue ANEHCTBMA >KENYAOYHOro coka Ha Oenku,
BbISBUTb ycnoBus Heobxooumbie Ans 3dheKkTUBHOM paboTbl NULLEBAPHUTENbHbIX
q)epMEHTDB XKenyooyHoro cokda.
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§31. MNMuiwesapeHune B xenygke YU KULIEYHUKE

Marepuanbl U obopyaoBaHHe: pacTBop Oenka (MOXHO nony4uTe U3 Benkosow
060104KKM KYPUHOTO ANLA), NPOHYMepoBaHHble Npobupkn — 5 wr., kpuctan-
/iM3aTop Co AbAoM, cTakaH ¢ nogorpeton Bogow (+40 °C), crakaw c xonogHoM
BOJOW, KunsAwaa soasHaa 6aHa, Kucnbii xenyaoursih cok, 10 %-# p-p NaOH,
nuMneTka.

Xoa pabotb
1. Bce pesynbratbl HabnwogeHui 3aHocuTe B8 Tabnuuy «Ycnosua paboTtbl hepmeH-
TOB >KENYAOYHOro CoKa».

Ne —— Mony4eHHbIH

BeiBopg
npobupku pesynbrar

2. Haneite B npoHymepoBaHHble npobupku Hebonbwoe konuyectso (1—2 mn)
pacTtBopa 6enka. OcTopoXkHO Mx Harpeilte, 4Tobbl cBepHyncs 6Henok. 3arem
onycTuTe BCE NPOOMPKKM B XONOAHYIO BOAY ANA OXNa)KAEHMS.

3. MNpunente 8 npobupky Ne 1 2—3 mn Boabl, a 8 npobupky Ne 2 cTonbko ke Kuc-
NOro XenyfoYyHoro coka u noctaeste obe Npobupku B CTakaH C TEMIOH BOAOMW.

4. B npobupky Ne 3 HaneWTe npeaBapuTenbHO MPOKWUNAYEHHBIK >KENYAOYHbIA COK,
a B Nnpobupky Ne 4 HeWTpanu3osaHHbIM enyaouHblM COK (B KOTOPbIA npeasapu-
TenbHo pobasunu Heckonbko kanenbs p-pa NaOH u npokoHTponuposanu
pH cpeabl) M nocrasste obe npobupkK B CTakaH C TEnnOW BOAOMK.

5. B npobupky Ne 5 gobasbTe KMCNbIW XENYyQoOuHbI4 COK W NOCTaBbTeé B KpUCTan-

NU3aTop CO NbAOM.

Yepes 15—20 mMuH nocTasbTe NPOOMPKKU B LUTATUB U OTMETbTE, KaKMe U3MEeHeHUs

npousownM c benkom B npobupkax.

7. Cgenaitte 0606uiEHHbIM BbiBOA 06 ycnosusx paboTtbl nuuieBapuTenbHbix dep-
MEHTOB »XeNyfgo4yHOro coka.

8. Ob6cyaute pesynbratel HabngeHWH C OAHOKNACCHUKAMM.

BbIIMNOJIHUTE 3AQ4AHUE

Ha ocHoBaHuu aHanu3a M 060OLWEHMS MMEIOUMXCH y Bac 3HaHWK YCTAHOBMTE
B3aMMOCBA3b KPOBEHOCHOW W NULLEBapuTebHOM cucTem yenoseka. Otobpasure 3ty
B3aMMOCBA3b B BMIE KapTbl MOHATMM (MeHTanbHoW Kaptbl). Obcyaute csou Bapu-
daHTbl B Knacce.

A/IA TIObO3HATEJ/IbHbIX

3awmuTHble pednekcbl NUUEeBapuTeNnbHOW cuctembl. Ecnn B xenygok nonana
HenobpoKayecTBeHHas NULLAa MNM BELLEeCTBa, pa3fpakailolue ero CTEHKH, TO MOXeT
BO3HWKHYTb pBOTa. B pesynbtate pBoTHOro pediiiekca onacHble Ans 340POBbA BeLle-
CTBa Bbl6paCblBal'DTCﬂ M3 XHenyaka. B cny4yae HEDﬁXOﬂHMDCTH pPBOTY MOXHO BEbl3Ba4Tb
HMCKYCCTBEHHO. ,ﬂ.ﬂﬂ 3TOro HYXXHO pa3jpaxaTb NanbuaMHW KOpPEHb A3blKa, rOe ecTb
peuenTopbl, COEJJ.HHéHHble C UEHTPOM PBOTHOIO pecbner(ca, pacnonoXeHHbiM B NON0B-
HOM Mo3re. Takum obpasom, pBoTa — 3alUMTHBIM pedieKc opraHM3Ma OT OTPaB/IEHUS.

BaphepHan pPonb nNe4vYeHH. Bcocaswuecs yepe3d CTeHKH KHLWeYHHMKa nuTatTesb-
Hbleé BelLleCTBa C TOKOM KpPOBW Mnpexae BCero nonagakT B NEe4YeHb. B knertkax
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ne4eHW BpeAHblE ANSA 3[0POBbA BEWECTBa, Cly4alHO MNM NpefHaMepeHHO nonas-
WwMe B KULWEYHWK, paspywatotca. [pu 3tom npowepwas yepes Kanuaasapbl neyeHu
KPOBb MOYTW HE COAEPIKWT SOOBMUTHIX A/ YENOBEKA XMUMUUECKMX CoeguHeHuin. Jta
PyHKUMS nedyeHu nonyuuna HalsaHue HGapbepHOW.

Hanpumep, kneTtku nedeHu cnocobrbl paspylwartb Takue AfAbl, Kak CTPUXHWH
M HWKOTKH, a Takxke ankoronb. OfHako MHOrMe BelEecTBa HAHOCAT NeYeHn Bpep,
npusoas eé knetkn k rubenu. MedeHb — 0OAMH M3 HEMHOrMX OPraHOB YenoBeka,
cnocobHbIX K CAMOBOCCTAHOBNEHUIO (pereHepaluuu), No3TOMy HEKOTOPOE Bpems OHa
MOXeT BbIHOCUTb 3noynoTpebnenus tabakom u ankoronem, HO [O onpeaenéHHO-
ro npeaena, 3a KOTOPbIM CreAyeT pa3pylleHHe €€ KNEeTOK — UMPPO3 MeYeHWu W
cMepTb.

MeuyeHb Tak)ke ABNAETCA XPAHUIMULLEM MMIOKO3bl — CaMOrO MMAaBHOMO MCTOYHWKA
3Hepruu Ans Bcero opraHuama u ocobeHHo mosra. B neuyeHu uyactb rnoKoO3bl npe-
BpallaeTcs B CNOXHbIA yrnesoj — MuMKoreH. B Buge raukoreHa 3anac roKo3bl
XPaHWTCA QO Tex Nop, Noka €€ ypoBeHb B nia3me KPoBu He nowusutcs. Ecau sto
NPOMCXOAMT, MMHKOreH CHOBa npespallaeTcs B MMIOKO3Y M NOCTynaeT B KPOBb ANA
AOCTaBKM KO BCEM TKaHsM, a rMaBHoe — K MO3ry.

| LUATH K YCIIEXY |

MNpaBuna aprymeHTHpPOBaHHA
Ons pocTvxKeHWs CBOMX Uenen B XO4e apryMmeHTauudu HY>KHO npUAEep>KWBaTbCs

Cneaylowmx npasun:

1) ucnonb3oBaTth TONMBKO NPOCTbIE W OAHO3HAYHble TEPMUHbLI, M3beras hopmMynnpo-
BOK, KOTOpblE MOryT 3aTpy4HWUTb BOCNPUSATHUE;

2) aprymeHTsl obsi3aTenbHO AO/MKHbI ObiTb akTyanbHbiMM AN 0beux CTOpoH, No3-
TOMY HY)XHO 3apaHee NOHNATb, HAaCKOJIbKO OHU MOTyT 6biTb MHTEpPECHbIMMU;

3) cunbHble apryMeHTbl BCerga ONMpalroTcs Ha hakTbl, obs3aTenbHo sicHble, ybe-
OWTENbHbIE U LOCTOBEPHble, a €Cih HeT YBEepPeHHOCTH B UX AOCTOBEPHOCTH, TO
NyYlWe WX He MCNOoNb30BaThb;

4) nydwe 3apaHee 3anactvcb ybeauTenbHbiMKM foBOAaMK (aprymeHTamu), WcKaodas
MMMNPOBM3ALMIO, XOPOLUME apryMeHTbl HEMoCPeACTBEHHO OTHOCATCS K Aeny;

5) ecnv B xopge aprymeHTauuu NpUBOAMTCH HeraTMBHas MHgopmauus, To obssa-
TENbHO HeobxoouMO Ha3saTb €€ WUCTOUHMK;

6) cnocobbi (MeToabl) M TeMn apryMeHTHpoBaHWs cnegyeT Bbibupatb C y4ETOM
WHOMBKMAYaNbHbIX OCODEHHOCTEN (XxapakTepa) OnnoHeHTa, ero TeMnepameHTa;

7) N0 OTHOWEHWKD K ONMNOHEHTY apryMeHTauqs AO/MKHa ObiTb KOPPEKTHOM.
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§ 3 PETYJIALINA ITMINTEBAPEHIM A.
* TUTUEHA ITUTAHUA

PEI'VJIH:IIHH MHUMEBAPENHA. Ilmnieea-
pPeHHe Y UeJOBeKa ABJIAeTCHA ncuxo@u-

1. Kakue mexaHu3Mbl fiexkat B OCHOBE pery- 3UONOZUHECKUM NPOUECCOM. DTO O3HA-
NSUMK NPOLIECCOB YKUIHEAEATENBHOCTH? yaeT, YTO HA HErO BIUAIOT Kak peduiex-
gl s S S TOPHBIE MEXAHU3MEI, TAK ¥ MEeXaHU3MBI

rymMopansHoil perynamnu. Kpome Toro,
Ha IMHIIeBapeHHe BIHAeT odIee cocTod-
HHe HeHTPAJIbLHOH I BereTaTHBHOH HepPB-
HOW CHCTEeMBEI.

Ha numesBapeHne BAMSAET COCTAB NHUINH W €€ BHEIIHHWH BHL. 3HAUNTEILHOE
cozepiKaHWe KJIETUYATKH, a TAKIKe HEKOTOPble MHKPO3JIEeMEeHTEl, COLePKalluecsd B
ITHIIEe, CIIOCOOHELI CYIIeCTEEHHO YMEHLIIHTEL BCACBIBAHNE BEIIECTE B TOHKOM KHIIed-
HuKe. JHHUpBl pasnuuHOl IPUPOALI, COAep KallHecad B IHIIe, YCBANBAIOTCA II0-pas-
HOMY — XHBOTHBIE JKHPBEI BCACLIBAIOTCHA W Npeo0pasyioTcd B YeIOBEYECKHUH JKHUP
ropasmo Jerde, 4eM pacTHTeJbHBIE JKHUPBI, KOTOPbIe MPAKTHYECKH HE YYaCTBYIOT
B 00pa3soBaHUH UeJIOBeUECKOTo KmHpa. Kpome TOro, BCachIBAHHE KHIIEUHHKOM
VIVIEBOZOB, JKHPOB U OEIKOB HECKOJLKO MEHAeTCA B 3aBHCHMOCTH OT BPEMEHH
CYTOK W BpeMEeHH roja.

Perynannsa numesapedauns obecliedunBaeTcs TaKKe BereTaTUBHON HEPBHOH cucTe-
moii. [lapacuMnaTuyeckas 94acTb CTUMYJHDPYET CEKPELHI0 W IIepPUCTAJILTHKY, B TO
BpeMdA KaK CHMIIAaTHYeCKad YacTh IIOZAaBIIAET.

PAsoTbl UBAHA TIETPOBHUYA ITABJIOBA. Knaccuueckue mceaegoBanus mpolilec-
COB TIUINEeBapeHUA M ero peryaanun Obwim npoBegeHbl Heanom Ilempoeuuem
ITasnrosbim (1849—1936) n ero corpygauxamu. MUMeHHO 3a 9aTh HccIegoBaHHANA
o 65111 yvaocroen HoGenesckoii mpemun (puc. 77).

. 11. IlaenoB pazpaloTaln Heablii pAg 9KCIEePUMEHTAILHO-XAPYPIrUUYeCKHX IPH-
€MOB: BIKHBJEHHE (PHCTYJ B Pa3IMYHLIC OTIENLI JKEeIYIOYHO-KHIIEYHOrO TpPaKTa,
mepepes3ka, ((OpMHpOBaAaHHE <«MAaJ0Oro IJKeIVA0OUYKA»
u 7. 1. OH XUPYPrUYEeCKUM IYTEM BBLIBOLHJ HAPYIKY
OPOTOK OLHOH M3 CAIOHHBIX 3Keynés cofaKkn, B TO BpeM4d
KakK OCTaJbHBIe CIIOHHEIE JKeJae35l IPOJ0IKANHA BEIIe-
JATHL CIIOHY B POTOBYIO HOJ0CTL. Takmm oOpasoM OH
MOT, He HAHOCHA Bpelda 3O0POBLIO KHBOTHOTO, HCCIE-
IOBATh COCTAB CIIIOHBI.

Bo BpemA oTHX ONBITOB YIAJOCE HNOKA3aTh, UTO
HEKOTOPOe KOJHYECTBO CIIOHLI BRIZENAETCHA €LIé OO0
TOTr0, KaK IHIIA DoIaja B POT, T. €. IPH BUIEe HMHIIH.
Kakaeriii u3 mac sHaeT 2TO Ha coOCTBEHHOM OIIBITE.
IlaBn0B BBIACHUI, UTO NPK BHIE W 3alaxe IMHAIIHA Tak-
JKe MPOMCXOIUT BEIZEJeHHUE JKeJayIOUYHOTO COKa, KOTo-
poe YyCUIHUBAeTCHd BO BpeMd IePesKEBbIBAHNAA ITHIH BO
pry. Takum o6pasoM, Korga NUIIEBOH KOMOK OpOIa-
ThIBAETCA M MONaZaeT B »KeJIYIOK, OPraH HOJHOCTBLIO
Puc. 77. L. 1. MNaenoe roToB K OplcTpOMY HepeBapuBaHHio nuinu. Bo Bpemsa
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HAXOMKIEHAA MHUIIA B JKEIYIKe VCHUINBAETCH BBIJEIeHWE COKa MONMKeNTyI0UHONR
JKese30i U JKeJaud IMeueHbIO, T. €. KUIIeUHUK OKAa3blBAaeTcd 3apaHee IIOATOTOBIIEH-
HBIM K [DOCTVYIUIEHHIO HMHUINH M3 JKEeIYyAKa W JalbHeHnIieMy eé mepeBapUuBaAHUIO.
WM. I1. llaBnoB goxaasas, uro: 1) Bce OTAENbl KeAYI0UHO-KHIIEUHOTO TPAKTA VCHIIH-
BAIOT cBOIO paboTy mepea TeM, KaK B HUX MOMALET MUINa; 2) 9TH IPOILECChl PeryIn-
pVIOTCH HEPBHOW CHCTEMONH, a4 TAKIKE HEKOTODHIMHA XUMHUUYECKUMH BeIecTBAMU-
peryJiaTopaMiu, IPUHOCHMBIMH K JKEJYA0UHO-KHIIEUHOMY TPAKTY TOKOM KPOBH.

METO,I],]:I H3YVUEHHA OPTAHOB INHIIEBAPEHHA. B (PbH3UOJIOTHH H3yUeHHe Ipolec-
COB MHINEBAPEHHU A TPAAUIIHOHHO IPOBOANUJIOCH HA JKUBOTHBIX ,, C TIOMOIILBLIO (hucmy.ib-
nozo memoda. C uccregoBaTeIbCKOM 11e1b0 (PUCTYILI YeJIOBEKY He HAKIAaOBIBAIOT.
OcHOBHBIE METOABI UCCIACLOBAHUSA MAIMEBAPDATENbHBIX (DYHKIUN Y UeJT0BEKA OPUEH-
THPOBAHBI HA UX 0e3BPeIHOCTEL U 0e3001e3HeHHOCTE. [IId 3TOT0 HCIIOMIbL3YIOT 30HI0-
BbIe U 0e330HI0BLIE METOLEI.

Ilpu 30HIOBLIX HCCIEeLOBAHUAX HCOLITYEMLIH HPOrIaTLIBAET 9JACTHUYHYIO TPYO-
Ky (380HI), KOTOpasd TPOBOLUTCA B JKEIVIOK, ABEHAANATUIEPCTHYIO HJIM TOIIVIO
knmKy. K unciay 6e330HZ0BBIX METONOB CJAeAyeT OTHECTH NPUMEeHeHUe PeHTreHa,
VABTPA3BYKOBEIX ucciaegopanui (Y3U) u ap.

TUTHEHA NHTAHHUA. Ynorpebienue HeZOOPOKAUECTBEHHLIX MPOAYKTOB MOJKET
IPHUBECTH K MHUIEBOMY OTpPaBIeHHNI0. Halme Bcero npuuUnHONR OTPABIASHUA ABIAIOTCA
6ome3HeTBOPHBIE OAKTEPUH, KOTOPBIE MOTYT IPOHUKHYTE B JKEJIYI0UHO-KUIITEeUHBIH
TPAKT C HEMBITHBIMHA OBOIIAMHU M (PPYKTAMHA, CHIPOUA BOLOM, HCIOPUEHHBIMHA KOHCEP-
BaMHU H T. II. OueHs yacTo BO3OYAUTEIN MUINEBbIX HHMPEKIIUHA U AiIa ITHUCTOB Iepe-
IAaloTcH JIOLAM Uepe3 HACEeKOMBLIX: TapakanoB W ocobeunmo myx. MHeaymzoumno-
KHNIIeUHbIe HHGEKIHHA 000CHOBAHHO HA3LIBAIOT 0O0JE3HAMHN TPA3HLIX PVK. Ecanm
coba0aaTh IpaBuia TUMHeHbl TUTAHNAA, TO 3aparkeHne 9TUMHA UH(PEKIIUAMA CTAHO-
BUTCH ManoBepoaTHbIM. CHIBHO CTpazaerT OT HecOOJIeHUA TUTHeHbl MHUTAHUS
meuens. OHA crmocofHA K pereHepanii, OJHAKO eé BO3MOYKHOCTH 110 CAMOBOCCTAHOB-
aenunio He b6earpannunsl. Enié oamoit npuunHoil rubean KJIeTOK, HAPAAY CO 3J0YIIO-
TpebleHneM AJKOTOJIeM W OTPABIACHHAMH SJOBUTBIMH BeIleCTBAMH, MOKEeT OLITh
BOCIAJIEHHE NMeYeHHT, Ha3bIBAEMOE TeIlaTHTOM.

st roro uro6s1l n3bexkaTh HeOPUATHOCTeH, CBA3AHHLIX C pA3NUUYHBIMHU 3abose-
BAHUAMH JKeJYA0UHO-KHIIEUHOTO TPAKTA, cleAyeT coOI0AaTh HeCI0KHBIE HOPMEI
TUTHEeHbl TATAHAA. BRITOMHANTe IpaBUjaa CAHUTAPDUHN TPHA MPUTOTOBICHUM MTHIH
u exnsl. [luma gomskHa OBITH CBeKeH, ¢ HEUCTEKIIHM CPOKOM TogHOCTH. PPYyRTHI 1
OBOIIHA OOJKHBI OBITh BBIMBITBEI UHCTOM BOZOW M OIMOJOCHYTEI KHOIAYEHOW BOION.
Pykn 1 KyXoHHBIEe TPUHALIEIKHOCTH TOJIMKHEI OBITH UHCTHIMH.

SABOJIEBAHHA ITHIIEBAPHTEJIBHON CHCTEMBI H UX IPEAVIPEKIEHHE. OgHuM H3
CaMBIX OIMACHBIX 3ab00JIeBaHUM, TepeJaloniUX e Uepe3 NUIeBaAPUTEeILHYI0O CHCTEMY,
ABaAercd Gomyausm. BakTepud, BeI3bIBaload 9T0 3aboneBaHue, KHUBET B IIOUBE U
momagaeT B OPTAHM3M YeJT0OBeKa ¢ oBomamu, rpubdamu u 1. . Coopsr atux GakTepmit
OUeHb YCTOWUMBLI K pPasamuubiM (axTopam cpenbli. Bonesun mpoaBasgerca uepes
HECKOJBLKO UACOB IOCJe MONaJaHud B OPTAHN3M OAKTEePHM M HAUMHAETCH € PBOTEI,
TOJIOBHBIX 00Jiell 1 60JeH B 3kuBoTe. Boresns OLICTPO pasBUBAGTCH U VIKE Uepes CyT-
KH MOJKeT IPHBECTH K PACCTPOHCTBY 3peHHA, Napalndy MBI B rubenn.

Emé ogaum onacaeiM 3ab0/1eBaHUEM ABIACTCH CAAbMOHEANE3. 3aPAIKATOTCH UM
uepes IPOAYKTEl — SUIA, MOJOKO, MsACO. Bole3dHs HAUMHALCTCA C BLICOKOI TeMmepa-
TYpBI, PBOTEI, Gomeit B :xuBore. Habmmopaercsa uacrtsiil cTyn (guapes), 6onbHOH
oorcTpo caabeer.
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§32. Perynauwms nuuesapeHus. [MrueHa nutaHus

Husenwmepus — wuHpeknuoaHoe 3s3aboneBanne,
Imopaskaloinee CTeHKY eJyJ0UHO-KHUIIeUYHOTO TPAKTa,
IIPEeNMYIIeCTBeHHO TOJCTOH KHIIKHA, i IPOTeKaoIee ¢
ABJIeHHAMH 00iell HHTOKCHKAIHH (OTpaBiaeHHA).
lluseHTepus BBI3BIBAETCA OOHOKJIETOYHBIMH IIapasu-
TaMu (DpocTedmuMmn) niu GaKTepUAMH.

OzHuM M3 IPU3HAKOB 6UPYCHOZO0 zenamuma
ABJIACTCHA JiCe/AMmyxa — TOMKeNTeHHe KOMKHBIX ITOKPO-
BOB 0ONBHOrO, BLI3BAHHOE HapyineHHeM OapbepHOH
¢dyvERIuN medeHu. [ pyroe HazBanme aToro zaboiesa-
Husa — Oonesnb Borkuna (no umenn Cepzesn Ilempo-
éuva Bomrxuna (1832—1889), suepssie B 1888 r.
BBICKABABIIEr0 MBICAL 00 MHMEKIMNOHHONH IIPpUpPoae
6oaesnn) (puc. 78). Bosbyagurenem saboneBannsa ABIA-
Puc. 78. C.T1. boTkuH eTca yeToiuuBbIf B VCI0OBHAX BHeIIHeil cpeabl BUPYC,

HaTOI‘EHHbII?I TOJBKO OJ1A YEeJ0BEeKAa.

Tnuempt, UnU zeabMUHMbL, — TTAPA3UTHUECKHUE UEPBH, OTHOCAIIHNECH K THIAM
NJIOCKHUX UJIH KPYIVILIX YepBel. OHM mapasuTHPYIOT B JKeJAYA0UHO-KHIIIeYHOM TPaK-
Te HEeKOTOPLIX }XHBOTHBIX MM YeJ0BeKa. I'THCTLI MOTYT HDOBPEIKIATh KUIMEUHHK
MexXaHHUYecKH, a KpoMe TOTO, OHHM BBIJEJIHIOT BeIlecTBa, ABIAAIIINECH AJ0BATHIMU
OJIH OPI‘aHHSM& X03dAHHA.

B opramusme 310poBOT0 UesIOBeKa MOXKHO 00HAPYKUTE 6osee 300 BUA0B MUKPO-
opranuamMoB. BoasImyio UX YaCTh COCTABAAIOT GAKTEePHH, OOUTAIONINE B KUIIeUHHUKE
U BAUAIOINIHE HaA OpPOIlecchl mMuimeBapeHud. K coxxaleHuio, BMECTe € BO3AYXOM,
numed W BOJZOH B OPraHM3M Ues0oBeKa IMPOHUKAIOT U OosneaHeTBOpPHEIE DakTepuu,
KOTOPBIM IPOTHBOCTOAT ABE T'PYIIILI MOJIE3HLIX 0aKkTepuii: budugobakTepun 1 JaK-
TobakTepuu. IlepBbie o6ecmeUnBAIOT 3AIIUTY OPTAHMU3MA OT THUJOCTHBIX U DoJses-
HeTBOPHBIX MUKPODOB, IOAABIAA UX pasBuTHe. Bropole «caegaT», YTOOLI KOIUUe-
CTBO YVCJIOBHO TATOTEHHBIX MUKPOOOB He NPEBRINIAIO JOIVCTHMBIX HOPM (T. €. Koraa
9T MAKPOOBI HAUHYT NPUUYUHATH BPEL OPraHU3My), a TaKiKe KOHTPOJIHUPYIOT IIpo-
I[eCCHI BOCCTAHOBIEGHUA CIU3UCTONH 0DOJIOUKHU MHUITEBAPUTEILHOTO TpaxkTa. Kpome
TOro, B KUMIEUHUKE UeJOBeKa MPUCYTCTBYIOT KHUINEUHLIE MAJOUKH — 0OaKTepuu,
KOTOpLIe ABIAAIOTCHA DApLEepOM AJid PasBUTHA MATOTeHHOH (DIOPBI, MPEIATCTBYIOT
PA3BUTHIO KUIMEeYHBIX HH(pEeKIINHA, obreruaoT paboTy NUIMEeBAPUTEIbHBIX (hepMeH-
TOB B KHIIEYHOM TPaKTe.

Hapymrene MuUKpo6HOTO PABHOBECHSA B KUIIIEUHUKE HAZBIBAIOT QUCOAKMEPUOIOM.

ITpu ero nposgABIAEHNH PA3BUBAIOTCA THUJIOCTHAS UK OPOAUIbLHAA (paopa, MAKPO-
CKOTHUYeCKHE IpubBI U APYTHEe MUKPOOPTaHU3MbI, He XapaKTepPHLIE AJ1d OPranmuaMa
yenoBeka. llpu moABreHMHU HepBbIX NPU3HAKOB AucbakTepuosa clegyeT MPOKOH-
Cy.ﬂbTHpDBaTLC.H Yy Bp&qa‘CHEHHMHCTa.

SABOJIEBAHNSA JKEJIYIKA, IMEYEHA H KHIIEUYHUKA. 13 Bcex 3aboneBanuii sxenayi-
KA CAMLIM H3BECTHBIM SIBIAETCH TACTPUT — BOCHAJEHHE ero cauzuctoil o6omourn.
ITpuunusl racTpuTa MOTyT OLITL pasiauUUYHLIMHA (0aKTepuu, INCHXHUUECKAA TpaBMa,
HenpaBUJALHBIN HPHEM JEKAPCTB U AP.), HO B JdioboM cayuae camsucras oborouxa
HE CHP&BJIHETCH [ BDS;{E&CTBHEM CUJ’IHHDﬁ HKHCIOTHEL H IETICHAHA ¥ BOCHAJIHETCH. ECJIH
racTPUT HE HAUATH BOBPEMS JEUUTH, TO MOJKET BO3ZHUKHYTHL A3Ba JKeayIKa, T. e.
TMOBPesKIeHNAe CIAU3UCTOH 000TOUKH, KOTOPOe B HANDOIee TAKEIBIX CAYIAIX MOMKET
MIPUBECTHA K MPOBOAeHNI0 — CKBO3HOMY OTBEPCTHIO B CTEHKe »Kenyaka. Emé uarmie,
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/naea 8. lMuTaHue u nuujeBapeHue

UeM s3Ba JKeNyIKa, PA3BUBAETCHA A36a 06eHaduamunepcmmuoil KUK, TPAYEM B
TOH €€ uacTh, KOToOpasd NPUJIEeIKUT K KeIYIKY.

Y 310pOBOTO UEJIOBEKA JKeTUb, 3aTI0THAIONIAA JKeJTUHBII Ny35IPh, kugkad. Ho mpu
OTIpeeeHHBIX VCIOBUAX U3 BEIIECTB, COCTABIAIONINX Kelub, 00pasyoTcd e TuHble
KaMHU DA3JIUYHOTO padMepa, npuuéM Hanmbojee KPYIHBIE U3 HUX ZOCTHUTAIOT MACCHI
0,5 xr. Kaman paszgpakaioT CTeHKH KEIUYHOT0 My3bIPH, MPUBOAH K HUX Bocmaje-
HUIO — ocmpomy xoneyucmumy. Ecin KaMHH TepeKpPBIBAIOT BBIBOAHONW HPOTOK
MO KeJTYAOUHOIN JKenesbl, TO B Heil pa3BUBaeTCHd BOCIIATIEHUE — NAHKPEeAmun.

Y npeAKOB ueOBEKA ciemas KHUIIKAa U €€ BhIPOCT — annendunc ObLIM 3HAUM-
TeJIbHOro pasMepa u fojiee AKTHUBHO YUACTBOBAJIMN B Ipoleccax mepeBapuBaHUA pac-
TUTEIbHOM MUIU. ¥ COBPEMEHHOTO YeI0OBeKAa ANMeHIUKC He UrpaeT HOIbIIoN poau B
NHUIIEeBAPEHUHT, HO OH YUACTBYET B (JOPMHUPOBAHUHA UMMYHUTETA, U ero (PYHKIIUA eIré
Maso usdydensnl. Bocmanenne annesguKcea HasdeiBawoT annesguuurom. [1pu arom 3a6o-
nepaHuu Habarogaerca 604k B IpaBoil TOTOBUHE KUBOTA, MOBBIIIEHIE TEMIIEPATYPhL
Tena. Hy:HO HeMeasleHHO 00paTUTHECA K Bpady, TAK KaK aNIeHIUKC MOKeT paspy-
IHATHCH, U TOTAA BOCHAJEHHE PACHPOCTPAHUTCH M0 Beell OPIOMIHON MOIOCTH U BO3-
HUKHeT [MepUTOHHUT, CMepTeJbLHO OMACHBIH ana denoBeka. [loka mmarHosa HesceH,
fonbHOMY HEJNIbL3A JaBaTh ciaabuTenbHoe, e1aTh TENJIble KOMIIPECChl HIIW IPHUKIAIBI-
BaTh K OonbHOMY MecTy rpeary. Kpome Toro, HyKHO BO3Aep:KAThCA OT eabl.

Bananne KypeHHsa B aJIKOToJd HAa nmummesapenne. Pagpymmaoiiee Biuaamne aaiKo-
TOJA PACIIPOCTPAHARTCH IPEIKAe BCETro HA eUYeHb, HPUBOAL K €6 Uppo3y, U Ha Cau-
BUCTYIO 00OIOUKY »KeJyIKa, BLIZhIBAA TAK HA3LIBAEMBLIN ATKOTOJbHBIN MacTPHT.

Ilpu TaGaroKypeHHH pPE3KO CHHUIKAETCHA NepHCTAJLTHKA KHUlIeuHuka. Kpome
TOT0, HAUKOTHH M APYyrue XUMUUYECKHe COeJHHEeHHUA, comepskaimuecd B TabaurHoMm
IbIME, Pe3K0O CHMIKAIOT KoHmeHTpannio sutamuuaa C B opranuame.

3ANNOMHHTE

Muwesoe orpaBneHne © [lnwesas HHpekuyna © [lenarur * [acTpur *
AnneHgnyur

MMPOBEPBLTE CEBA

1. B uéMm 3aksioyaetcs (UCTYNbHBIN METOf M3y4YeHWs NUULIeBApPEHUS U KTO ero
paspabotan?

2. Kak ocyuiecTsnsercs HepBHas perynsuus nuuiesaperus? PackpoiTe mMexaHW3Mbl
NepUCTanbTUKK MULLEBAPUTENBHOMO KaHana, BblAENeHWUS C/IOHbI U XKeNyAo4yHOTro
COKa.

3. C kakuMMHK UensMu NPOBOAMTCA TepMuueckas obpaboTtika nuwu?

KakoBsbl OCHOBHble NMPUYMHBI NUULEBbIX oTpasneHuin? [lo KakMM npu3Hakam Bbl

onpeAenuTe UCNopyeHHbie NpoAyKThl nutaHua? CocTasbTe anropuTM CBOWX AeH-

CTBMW MO OKa3aHWIO NEpPBOW MOMOLLW MPU MULLEBBIX OTPaBNEHUAX.

P

MpennoXxute pPeKOMEHAALWH, NO3BONSAIOWME 3ALUMTHUTBCS OT WHEKUMOHHbIX 3ab0-
NnesaHun nuuleBapuTenbHon cuctemsl. lpepcrasbTe ux B BUAe MHOrpaduku
obcyauTe ¢ OQHOKNACCHUKAMKU BO3MOXHOCTHM MX peanu3auuu Ha npakTuke.
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KPATKOE COAEPKAHUE I'/TABBI 8

IlnTannme — COBOKYIHOCTEL IPOIECCOB, BKIIOUYAIOIINX IOCTYILICHHE, [IepeBapu-
BaHHE, BCACLIBAHHE W YCBOEHHE OPTaHU3MOM BEIIeCTB, HEOOXOAMMBIX A4 HOAITEP-
JKAaHMA €ero HOpPMAalbHOW JKH3HeAeATeJIbHOCTH. OTOT IIPOIecc OCYIlecTBIAAeTCH
IHITeBAPUTEILHON CHCTEMOM, B COCTAE KOTOPOH BXOZAT NUIEBAPHTEILHLIN KaHAaT
(TpaxT) 1 NHUIEBAPUTEILHEIE JKeJIe3kl.

IIumeBapeEne — 9TO COBOKYIIHOCTE BeeX (QHU3NUECKUX (MEXaHUIECKUX) U XUMH-
YeCKHX ITPOILeCCOB, B X0Ae KOTOPBIX INIIA PACIIEIINIAETCA A0 OTHOCHTEIbHO IIPOCTRIX
BeIlecTB, NPUTOLHBEIX IJIA BCACHIBAHHA B KPOBbL M JalbHeHIIero MCIONbL30BAHUS
KJeTKaMu oprazmaMa. B poroBoi#l mosoceTn nozn geiicteueM (pepMeHTOB CIIOHEL IPO-
HCXOZHUT NepeBapHBaHHe YIVIEBOLOBE. B :KenyaKe Iog ZeHCTBHEM KeayZOUHOTO COKAa
H OPH VYACTHH COJAHOH KHCJIOTEHI HepeBapHBaloTca OenkHn. B ToHKOM KHIDedHHKe
HAYMHAIOT IIepeBApPHBATLCHA JKHPBI U 3aBeplIiaeTcd OepeBapHBAHHE OCTAIBLHBIX
IIHIIEeBBIX BEI[eCTB, KOTOPOe OCYIIeCTBIAeTCH 104 JelICTBHEeM CeKPEeTOB JKeae3 caMo-
ro KHIIeYHUKA, HOAKeTYIOUHOH JKejle3sl U IeUeHH.

B ToncTOM KHIIEeUYHHKe B OCHOBHOM HNPOHCXOANUT BCACBIBAHHME BOALI U3 HeIlepeBa-
PEHHBIX OCTATKOB ODHINK. Jlele3nl CTEHOK TOJICTOrO KHUIIeUYHHKA BBIAEIAIOT CIH3b,
HeoOXoguMYI0 A4 (DOpMHUPOBaHUAA Kala.

BcacrsiBanne NpoIyKTOB NHAIIeBAPEHNU I MOYKeT OCYIIeCTEIATLECA BO BCeX OTAenax
OHIIEeBAPHTEJILHOH CHCTEMEI, OJHAKO IOZABIAIONIEEe NX OOJLIIHHCTBO BCACBIBACTCH
Yyepes CTEeHKH TOHKOTO KHINeYHHKA.

Kraccuueckne nccaefoBaHuA MPOIECCOB NHINEBAPEHNAA H €ro PeryaAnnuu Oblan
nposegens! M. I1. IlaBnoesiM u ero corpygankamu. OHA DOKAa3aInd, YTO BCe OTHEIEI
JKeNYLOYHO-KUOIeYHOr0 TPaKTa YCHJIMBAIOT CcBo0 padoTy mepel TeM, KakKk B HHUX
TOmageT NHINA, M 9TH HPOIEeCCH HMeIOT HeHpPOryMOpPalIbHYIO PeryaIainio.

3I0POBLE YeJI0BeKa B OONBIIOI CTeIeHH 3aBHCHT OT TOT0, HACKOJALKO IPaBUIBHO
oH nuraercd. 14 Toro uTo6nl n3be:kaTh HEIPUATHOCTE!, CBA3AHHEIX C PA3JIHUYHEI-
MHu 3a00IeBaHMAMHM JKEJIVIOYHO-KHIIEeYHOTO TpakKTa, cjaeayeT coOII0IaTh HECJI0K-
HBIE HOPMEI TUTHEHB! HHTAHUA.

s IIpoexTsl M MccaegoBaHus N

1. BiuAauune HOCOBOH MOJIOCTH HA 3BYKOOOpazoBaHHUe.
2. Uayuenne panuoHa NUTAHUA MIKOJbHUKOB.
3. CpaBueHne 3y60UeNIOCTHON CHCTEeMEI cCODAKH U UeJIOBEKaA.




OBMEH BELULECTB
N NPEBPALLEHME DHEPIMM

Mexxny OpPraHu3MOM M OKpYy’KatoLleH
ero Cpefon HenpepbiBHO MPOUCXOAUT
obmeH BeulectBamu W 3Hepruen. ObmeH
BELLECTB HAYMHAETCA C MOCTYNNEHWs B
OpraHv3am BOAbl W NULLEBbIX NPOAYK-
ToB. B npouecce nepepaboTku 3THUX
BELLLECTB OPraHu3M nosy4aeT 3HEPruio U
maTepuanbl, KOTopble HEOBXoauMbl emy
L1 NOCTPOEHUS COBCTBEHHbBIX KNETOK M
TkaHeW. OCHOBHOM KOHTaKT oOpraHu3ma
YenoBeKa C OKPY)KalouleW cpefon ocy-

WecTBnAaeTca 4epe3 KOXKHble MOKPOEBbI.

Bbl Y3HAETE

— O NJacTMYEeCKOM W 3HEPreTUYEeCKoM
obmeHe;

— 06 ocobeHHocTax obmeHa 6enkos,
yrNeBofoB, >XWPOB, BOAbl M MWHEpPanbHbIX
BELLECTB B OpraHM3Me 4YeNoBeKa;

— O HOpMax NUTaHus;

— 06 OCHOBHbIX HapylleHUax obmeHa
BeLlecTs.

Bbl HAYYUTECDH

— 060CHOBbIBaTb B3aMMOCBA3M UYENOBEKa
M OKpy)Xaloler cpeasbl;

— onucbiBaTb OMONOrMYECKH axkTUBHbIE
BELlEeCTBA — BWTAMUHbI, (DEPMEHTbI, rop-
MOHbl M OOBACHATL WX PONb B Mpolecce
oOMeHa BELLecTB M NPEeBPaLUEHUA 3HEPruu;
— KnaccHuLMpOoBaTbh BUTaMMHbI,

— onpeaensitb Npu3HakW aBMTaMWHO30B M
TMNOBMTAMWHO30B;

— COCTaBNATb MEHIO MWTaHWA B 3aBMCHMMO-
CTH OT KaZlOPHHHOCTH MULLM U COAeprKaHus
BUT@MWHOB;

— obocHOBbIBaTb OCHOBHbIE MPUHLUMWMbI
pPauuoHaNnbHOTro NUTaHUs.
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§ 3 IIJIACTUYECKUUA }
* 1 SHEPTETUYECKUH OBMEH

OBMEH BELIECTB H IIPEBPAIIEHHE SHEP-
THH B OPTAHHU3ME YEJIOBEKA. OoOmen
1. Yro Takoe obmeH Bewiects? BeI[eCTB B OpPraHu3Me IMIpPeACTaBIAET
5 K ohen ek bicni e ne b biess wenieTe Y co0oif He TpPOCTO TOCTOAHHBIA TOK

PACTEHUI U >KUBOTHBIX? BEIIIECTB Uepe3 ero OCHOBHLIE CTPYKTY-
PBI, 4 COBOKYIHOCTH BCEX XHMHYECKHUX
peaknuit, mpoucxonamux B mém. [lpnm
ATOM peaxIiid, CBA3aHHBIE ¢ IIPeBparlie-
HHeM BelllecTB, MOKHO OTHECTH K JABYM IIpoIeccaM: IJIACTUUECKOMY U dHepreTHue-
cKoOMYy oOMeny.

IlnacTnuecknii 06MeH — 9TO IPOIECCHI, IPHA KOTOPLIX TPOUCXOAUT HOCTPOCHHUE
coBCTEeHHBIX MOJIEKYJ U opranongos (6uocunrTes), merenne KIETOK, POCT OPTAHU3-
Ma, 3aMeHa MOBPeXAGHHBIX MOJEKYNI W KJIeToK. UHBIMH clI0oBAMH, MIACTHUYECKHN
00MEeH — COBOKYIHOCTL PEaAKIIMH CHHTe3a OPraHHYecKHUX BEIIeCTB B KJETHe ¢
HCIOJIL30BAHUEM DHEPTHH.

B npomeccax smeprernuyeckoro ooMena npoMCXOINT paspyarenue (pacmamn) moay-
YeHHBIX C TN TUTATEIBHBIX BEIIECTB A0 MPOCTHIX COLAUHEHUN. JTU HPOIECCHI,
Ha3BaHHBIE OMOJOTNUECKHUM OKUCJICHUEM, TPOTEeKAIOT JOBOJbHO MEAJIeHHO U MIPUBO-
IAT K BRICBOOOIKICHHUIO DHEePTHH, 3aIAaC6éHHON B XHMHUTECKHUX CBA3IX OPraHUUYeCKHUX
MOJeKya nuinu. BricBobokpaomaaca sHePprua YacTHYHO PACCEHBAETCA B BHIE TEII-
Ja, HO 3HAYMUTeJbHaA eé yacTh 3arpaunBaercd Ha cuaTed ATD. Ecam B KiaeTkax
BO3HUKaeT norpebHocts B aHepruu, To AT® pacnagaerca. Ilpm sarom Beigensercsa
DHEPrus, 3a CUET KOTOPOH M NPOTEKAIOT PASIUUYHLIE MPOIMECChl YKU3HEIeATEeIb-
HOCTH.

OBMEH BEJKOB. B cocras 6e1KOB OpranmnaMa 4eja0BeKa BXOAUT IIPUOINSUTETbHO
20 BUIOB aMHHOKHMCJIOT, KOTOPLIE COEIUHAIOTCA B CTPOTO OIPEAENEHHOM IOPAIKE
A Ka)<goro Buaa DenKa B IJIMHHELIE MTeN0uKn. Beakn muinu, pacnagasach B KeTyI0u-
HO-KHIOIEUHOM TPaKTe A0 OTAEILHLIX AaMUHOKHCIOT, BCACLIBAIOTCA B TOHKOM KUITeU-
HHKE B KPOBAHOE PYCJIO U PA3HOCATCS K OTAEJILHLIM KJIETKAM OPraHu3Ma, B KOTOPBIX
U IPOHCXOIHUT CHHTE3 HOBRIX Oe/IKOB, CBOIICTBEHHBIX UeI0BeKy. Pacnagaach, aMHHO-
KHUCI0TE 00pa3yoT BOAY, VIVIEKHCIBIN rad 1 AZOBATHIA aMMHaK.

B kieTkax meueHW aMMHWAaK IIpeBpaljaeTcds B MOUeBWHY. Boxza m mMoueBuHA
BLIBOAATCA M3 OPraHH3Ma B COCTABe MOUH, a YIJIEKHCIBINA ra3 BLIALIXAeTCs uepes
aérkme. Ilpnm oxucaenun 1 r 6eara soigengerca 17,2 xll»x (4,1 xxan) omeprun.
Omgaaro OpPraEM3M pPeIKO0 HCIOJIbL3yeT OOJbIIoe KOJINIeCTBO OeIKOB 14 MOKPEITHA
CBOMX JHEPTeTHUYECKHX 3aTpaT, TAK Kak OeJKW HYKHBI IJA BEIIOTHEHHUA APYIHAX
¢dyurmui. B cyTku ¢ mumgeil B opragnaM ZOIIKHO noceTyrnath He meree 40 r Genkos
(nyume 100—150 r).

OBMEH ¥TJIEBOIO0B. B OpPraHu3M YVIJIEBOALI TOCTYIAalOT B BHAE PaA3JIHYHBIX COegH-
HEHHH: KpaXMaJs, TTTHKOTeH, caxaposa Hian (ppyKTosa u ap. BecachIiBaoTca yIIeBOILEL
B BHIE INTIOK03bI BOPCHHKAMH TOHKOTO KAIIeYHNKA ¢ ITONagaloT B KpoBb. Ilpn 60nb-
IOM KOJWUECTBe YIVIEBOAOB B ITUINE WX U3OBITOK IpPeBpaliaeTcs B IOJHCAXAPHUTL
TIUKOTeH W OTKJIAZBIBaeTcd Ipo zamac. Hampumep, B meueHHM UYeI0OBeKa MOMKeT
orraaaeiBateca 1o 300 r rmukorena.

3. Kakue 6enku SBnSi0TCS HENONHOLUEHHbIMU?
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Mmasa 9. O6MeH BelecTB U NpPeBpaLyeHne 3Heprum

IlpoayxThel pacnaza yrieBOAOB BBIBOAATCHA M3 OpPraHmMaMa uepe3 MouYKu (Boza)
U nérxue (yriaeKHcaslil rad). YIIeBOAbl ABIAIOTCA IVNIABHBIM HCTOUHUKOM SHEPruu
B opranuaMme. Ilpu oxucmenuu 1 r yrmeBomoB Beigenserca 17,2 xllx (4,1 kxamn)
oHepruu. I'nioxkosa ocobenno HeoOXoguMa A HOPMAILHONH paboTel MO3ra.

CHUKeHHe COoOep:KaHuA IMI0K03sl B nnasdme Kposu ¢ 0,1 xo 0,05 % npusognt K
ObICTPOI mOTepe co3dHanudA, cygoporam u rubenn. Bapocnomy wenoBexky Heobxomgm-
MO IIOJYYaTs ¢ nuineil He meHee 150 r yrmeBogoB B CYTKH.

OBMEH JKUPOB. YKupel aBasgoTca coeJUHEHUSIMHU, BKIIOUAIONIAMH B ceba sKUpP-
HBIe KHCJIOTHEI H raunepuH. Ilog meiicrBuem (epMeHTOB MOMIKEIYIOUHOH JKeIe3Ll
¥ TOHKOTO KHIIeYHU KA, a4 TAKIKE [IPU YIACTUN JKeJUH JKUPHI IepeBAPUBAIOTCA U BCa-
CBIBAIOTCH B JAM(ATHUECKAE KAMULIAPHEI BOPCUHOK TOHKOTO KUIMEUHUKA U gajee
C TOKOM JTUM((]BI TONIAZAIOT B KPOBE. Kak M yriIeBoasl, 3KHPBI pacnagaioTed A0 yrie-
KHCJI0TO Tas3a U BOIELL.

Hupol ABIAI0OTCA BaKHEHIINM HCTOUHHKOM SHEPTHHU A4 OPraHM3Ma YeI0BeKa.
Orucnenne 1 r 3KUPOB NPUBOAUT K BhicBoOokaeHu0 38,9 xll:x (9,3 KKam) sHepruu.
ITorpebHocTs B 3KUpAX ONPEALIACTCH 9HEPTeTUUEeCKU MU IMTOTPEeOHOCTAMHA OPraHuama
B mesaoM u cocraBasgeT B cpegHem 80— 100 r B cyTku. 3HAUNTEIbHAA YACTh 9HEpTre-
THUYECKHUX noTpefHOCTeH meueHH, MBIIII, TOUYEeK (HO He MO3ra) IOKPBIBAETCA 34 CUET
OKHCIEHHUSA JHHUDPOB.

BoaHo-CoJEBOI OBMEH. B cyTku opranmsm uenoseka Tepser okoiso 2,0—2,5 x
Bozgbl. CTONBKO JKe OH noaydaer B cymme ¢ nursem (1 1) u numeit (1 1). Boga u pac-
TBOPEHHBIE B Hell MUHepadbHbIe COMH BCACKIBAIOTCHA MO BCEMY JKeNIYI0UHO-KHUIIeu-
HOMY TPaKTy, HO OOJbLIIe BCero udepes BOPCUHKH TOHKOTrO Kuimeunuka. O6eaBoycu-
BaHWe OPTaHU3Ma IIPUBOAHUT K ObIcTpoil rubenn, yesloBeK 0e3 BOALI MOMKET IPOKUTL
He Dojsee 5—6 gHe.

Opranusam, MOMHAMO BOJAbI, HYYKIAETCHA B MOCTOAHHOM MOCTYIIJIEHUH MUHEPATb-
HbIX coixeii. M xora onn cocraBaaior He Honee 4 % oT Maccrwl Tena, Habop UX OUEHDL
pasuoobpasen. B cyTKH B oprannam uejJoBeKa JOJIIKHO IMOCTYIATEL ¢ MUIeH U THTLEM
He meHee 4,4 v Harpuda, 5 r xjgopa, 2 r Kanuda, 1 r kaarsnuda, 1 r goedopa, 0,2 r
JKee3a. DTH BellleCTBa HA3BIBAIOT MaKPOaJIeMeHTAMH.

XUMHAUECKHE 3JIeMeHThI, COAeDIKANIUeCH B OPTAHU3Me B HU3KUX KOHI[eHTPAIUAX
(Donax MUIIUrpaMma), HO HeoOXOAMMBIEe AJA er0 HOPMAJbLHOH XU3HEeZeATeILHO-
CTH, HA3LIBAIOT MHKpoOdJeMeHnTaMu. K MUuKpoagemMeHTaM OTHOCAT MeOb, U0, IUHK,
(¢Top, MarEuil ¥ MHOTHEe APYrHe BelecTsBa.

3ANOMHHUTE
lMnacruyecknit obmeH ® IHepreTnyeckui obmeH

I I POBEPBTE CEB ST I,

1. Yro Ttakoe obmeH BeluecTs?

2. Yro npepcrasnator cobon nnacTMYECKMH M 3HepreTuyeckui obmeHbl WM rae OHu
npoucxonst?

3. Kakoe 3HaueHue ana obmeHa seuiects umeetr ATD?
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§ 3 4 PEI'YJIAIINNA OBMEHA BEIIIECTB.
* BUTAMHWHBI

PEI‘WIH]IHH OBMEHA BENIIECTB. Perynanua
oOMeHa BeIIecTB OCYIIEeCTBIAETCS Hei-

1. Kakosbl onTuMarbHbie yCNOBUA NULLeBa- POTYMODAJIBHBIM MyTEM, B TOM 4HCIe
peHUsi B POTOBOM MONOCTH, XKENyaKe M cBf3aHa ¢ padoTOH B OpranmaMe TAKHX
Knwe4Hnke? OuonozuiecKu aKMUBHBLY BE€LLECMSE,

2. Kakue chepMeHTbl BaM H3BECTHbI W Kako- Kak (pepMeHTELI, TOPMOHEI 1 BUTAMUHEI.
Ba UX PONb B OpraHW3me uenosexa? Heperasg perynanug OCyIIecTBISETCS

3. Yto Takoe ropmoHbl M KakoBa WX posb eunomaaamycom (B HEM pacloaaraioTca
B OpraH13me? IeHTPLI TOJ04a, HACBIMIEHUHA, KaKIbI,

Terioperyaanuu). BereratmBHaa Hepr-
Hag cucreMa yopaBiager pabdoroit opra-
HOB, BIHAA, B CBOIO OUepenb, Ha 00OMeH BermecTB. I'yMoOpanbHAd PeryIannd IIPOUCX0-
OIHUT ODOCPEACTBOM IOPMOHOB, HepeMellaeMBIX *KHOKOCTAMH opranmsMa. Hampuwmep,
THPOKCHH — TOPMOH IIUTOBHIHON ¥KeJle3bl, AKTHBU3UPYET OCHOBHOI 00MeH, HHCYJIHH
¥ TVIIOKATOH (FOPMOHEI HOIKeIYI0UHON MKelle3bl) PeTyINPYIOT YVPOBEeHE IIIOKO03EL, allb-
ZOCTepOH (rOpMOH KOPEI HAAIIOUEUHHKOB) — BOZHO-COJIEBOH OoOMEH.

CKOpOCTL MHOTOUHCICHHLIX OHOXHMHUYECKHX IIPOLECCOB B JKHBLIX OPraHH3Max
TaKJKe 3aBHCHT OT TeMIIePaTypPhbl, IPH KOTOPOil OHH mpoTekaioT. PuibbI, HanmpuMmep,
MMEIT TAKYIO JKe TeMIepaTypy Tejla, KaK M OKPY Kalollas nX BogHadA cpela, I0aTo-
MY MHTEHCHBHOCTE IIPOILIECCOB V HUX HAIIPAMYIO 3aBHCHT OT TeMIIepaTypPhbl OKpPysKa-
1omeif nX Bogel. IITHOEI B MIeKOIHTAIOIINE, K KOTOPBIM OTHOCHTCH 1 UeJ0BEK, HMe-
I0T MOCTOAHHYIO TeMIepaTtypy Teaa. IloaTtomy ckopocTs peaknmii oOMeHa y aTHX
OPraHU3MOB He 3aBHCHT OT KojaebaHHWII TeMIIepaTyphl OKpy Kalomeil cpegbl.

CoxpaHeHMe TOCTOSHHONI TeMIepaTypbl Tejla SABJSeTCA BajKHEWIIHM HpoSBIe-
HHEeM I'OMeOCcTas3a B OpraHH3Me YeJIOBeKa.

@DEPMEHTBI. OZHOBPEMEHHO B OPraHu3Me UeJIOBEeKAa MPOMCXOAAT MHJLIHOHBI Pas-
JUYHLIX XHMHAYECKHAX B3amMozelcTBHIl. Bee 9TH peaknHH IpPOTEeKAaIOT IPH TeMIIepa-
Type, oanskoi K 37 °C, 1 ManbiX KosefaHUAX KHCJIOTHOCTH. B TAKUX YCI0OBUAX XUMH-
YeCKHMe PeaKIlu! JOJIKHBI OblIM ObI AIUTHCH OYeHb JOJITO, 4 MHOTHe M3 HUX BOOOIIe
He JOMKHBI OblMM OBl mpomcxXoxawuTh. OOHAKO B OPraHU3Me BCe PeaKIuu oOMeHa
BeOIeCTB IPOTeKAI0T OBICTPO, W MHOTHE U3 HHX AIATCA MHJJIHOHHLIE JOJHN CeKVHIEIL.
9TO0 IpoHCcXOomuT OJaroZapsa VUACTHIO B peaknuax odMeHa BelnecTB (DepPMEHTOB.

depMeHTHI — 3TO CIENHAJbHBIE DETIKOBEIE MOJEKYJIbl, YCKOPAIOIINE IPOTeKa-
HUe XUMHYECKUX peaknuii B opranuame. PepMeHTHI TaKie Ha3bIBAlOT OHMOIOTHYe-
CKHMH KaTanmazatopaMi. B opranmname uesnoBeka BLEIABIEHO He MeHee ThICAYHN (ep-
MEHTOB, Ka’XIBIH M3 KOTOPBIX H30HpaTenbHO KATATH3WPYeT KAKYIO-TO PeaKIIHIo
obmena BemecTB. Hanpumep, pepMenT KaTanasa cnoco0CTBYeT IpeBpalieHnio odopa-
3VIOMIErocAd B KAETKAX W OUYEHb AMA HUX AJOBUTOTO MIEePOKCHIA BOOOPOZa B BOAY U
kucaopoa. Cam epMeHT B peaknuAX HE YIACTBYET, HO OH CHOCODEH MTIHOBEHHO
3ayCKaTh XHUMHAYECKUH Ipollecc ¢ O4eHb MaJbBIMHU 3aTpaTaMu 3Heprud. Ilpu srom
OZHOM MOJEKYJILl KaTaJdasbl JOCTATOUHO, 4ToOBI 3a 1 ¢ yrmamsupoBars 10 ToIc.
MOJEKYJ TOKCUYHONU HepeKucH.

Poib ®EPMEHTOB B OPTAHH3ME YEJIOBEKA. PepMeHTHI 3a cU6T cBOell KaTaauTH-
YeCKOW AKTHBHOCTH OUEHBb BAMKHBI IJIA HOPMAaJbHOW paboThl CHCTEM HAIIero opra-
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wuama. [loaTomy oTcyTecTBHE UIW HAPYIIEHUE aKTHBHOCTH Kakoro-nubo (epmenTa
MOJKeT IIpUBeCcTU K 3ab00JIeBAHUAM, 4 MHOTAA U K rUbeIn.

DepMeHTEI He0OXOAUMBI IJI CHHTe3a 0eIKOB, IepeBapUBAHUA U YCBOCHHUA ITATA-
TeIbHBIX BEIIECTB, PEAKIHUN SHEPreTHUYecKoro oOMeHa, MBIIIEUHOTO COKpAaIleHUsd,
HEPBHO-TICHXHWUYECKOH [OeATeJLHOCTH, pPadMHOMKEHUHA, IIPOIEcCOB BLIBEIEHHUA
BEIM[eCTB U3 OPraHu3Ma U T. I.

Jlrsi gUarHOCTUKHA MHOTHX 3a00JeBaHUIl UeJsIoBeKa NPUMEHSIOT OIpeAeseHue
AKTUBHOCTHA (DEPMEHTOB B KPOBU, MOUE, CIHHHOMO3TOBOH KHIKOCTH U APYTHUX
cTpykTypax. Hanpumep, asanusupya epMeHTH B I1a3Me KPOBH, MOJKHO BEIABHTD
BUPYCHBIH rellaTUT, PAHHHWe cTaAud HH(papKTa MHOKapaa, 3aboneBaHuA IOYEK U AP.

ButamMunbl. Buramunsl (ot nar. vita — MHU3HL) — HCTOPHUYECKOE Ha3BAHUE
G0onbIION rPynnbl OHOJIOTHUECKH AKTHBHBIX BEIIECTE PA3JIMUHON XUMHUUECKOH Ipu-
POZALI, KOTOPLIE 0OLITHO HOCTYIAIOT B OPTAHHU3M C IHIOIEH ¥ 4acTO BXOIAT B COCTAB
(hepMEeHTOB, CTAHOBACH UX KodepmernTamMu. HekoTopsle BUTAMUHBL MOTYT CHHTE3H-
poBaThCA B OpPraHM3Me uejloBeKa. B orinyumMe oT APYrHUX OHUIIEBHIX BeIeCTB, BUTA-
MHHBI HE ABJIAHAIOTCH MaTEpH&JIOM PiRig: GHDCHHTEBE HIHA ]:[CIJIyTlEHHH BHEPPHK, OOHAKO
VUACTBYIOT MPAKTUUECKH BO BCEX Mpolieccax odMeHa BellecTs.

BurtaMuubl He0OXO0ZHMEI OPraiu3My B OUEHbL MAJLIX KOJIHYECTBAX, OAHAKO IPH
HX HegocTaTHe OBICTPO Pa3BHBAIOTCA THIIOBHTAMHMHOS3BI, & IPH HEeXBaTKe — aBHTa-
MHHO3BI, KOTOPbEIE MOTYT MMETh Jarke CMepPTeJbHbIH ucxox. M3065ITOK BUTAMHUHOB
(rumepBUTAMMHO3) B OPrainaMe MeHee OMACeH, HO B PALE CIYVUAeB MOYKET ITPHUBECTH
K TAKEIBIM OTPABICHUAM U HAPYIIHUTH OOMeH BeIllecTB.

HepocraTok BHTAMMHOB B OPraHM3Me MOKeT OBIThH BOCIOJIHEH HNPHMEHEHHEM
COZEPIKAIINX UX IPEIapaToB, TOJAYIaeMblX XHMUYUECKHM OIYTEM, MUKPOOHOTIOTrHIe-
CKHM CHHTE30M HJIW U3 IPHPOLHBIX HCTOUHHUKOB.

KJIACCHOUKALINA BUTAMAHOB. B Hacrosamee spema ussectHo cebinre 20 BuraMmu-
HOB. X knaccupUIupPyIoT HA 8000PACMBOPUMbBLE U JHCUPOPACTEOPUMBLE .

Bogopacreopumsie Buramuusl (C, suramunn! rpyanst B, PP u ap.) noeryoaior B
OpraHu3M UeJOBEKAa B BHUIE BOIHEIX PACTBOPOB. flnpopacTBOpUMEBIe BUTAMUHEL (A,
D, E, K) pactBopAoTcA B yKUpaxX NHUIHA ¥ BCACBIBAIOTCH BMECTE ¢ HUMHU. ¥ 0UeHDb
MO UNBIX JI0AeH UIH Jdaeii c 3a00eBAHUAMHA IMEUeHU HAPYIIIEHO BLIJIeIeHHEe Ke-
UM M JKUPBI yeBauBawTed miaoxo. Cyrounas moTpe0HOCTh B BUTAMHUHAX, COAeDIKa-
HHAEe UX B IPOAVKTAX MHTAHUSA IOKasannl Ha pucynkax 79 u 80.

Bodopacmeopumvie sumamunsvt. Bumamun C (ackopOmHOBaa Kuciaora)
HeoOXO0AMM A1 HOPMAaJbHOTO pocTa opraduama. OH peryaupyer obMeH YIJI€BOLOB U
DeKOB, yuacTBYyeT B OOpas3OBaAHUM OJHOTO M3 TIABHBIX OEJIKOB COEIUHUTEILHON
TKAHA — KOJIJIareHa W CTHMYJHpPYeT 3a)kuBJjenune pan. Kpome toro, suramuun C
CIIOCOOCTBYET YCBOCHHIO JKEJIe3a B KHIICYHHKe, YCHINBACT HMMYHHATET, 00€3Bpeku-
BaeT HEKOTOpPbIe HANOBHTHIE BeIIecTBa H
TOKCHUHBIE TPOAVKTHI, ofpasyiomuecs B
camom opranusme. Ilpm yBenuueHnuu
HArpy3KH ((pu3udecKod MIM YMCTBEHHOMH)
I03a BHTAMHHA JOJMIKHA OBLITL YBEJIHYEHA.
Inurensuaa HexBaTKa (3—4 mecsdAia) sTo-
0O BHTAMMWHA B IIHAIIE HPHBDJIET H 3&60319'
Banuio uuneoit. Ha done cumxenus

yMCTBeHHOH U (usndeckoil paborocmocod- pyc. 79. CyToyHas noTtpebHocTs B 165
HOCTH, BAJIOCTH, IOPAKEHHA KOKH BO3HH- BUTaMUHaXx
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KaeT TIOBBIIMIEHHAS KPOBOTOYUBOCTD.
Ona BbI3BAHA YBeJIMUEHHEM IPOHUIIAe-
MOCTH CTEHOK cocyzoB. Hauwmawores
fonu B cycraBax u Mblimnax. JlécHbr
KpPOBOTOYAT, 3yOBI pacImaThIBAIOTCA H
BohimTagaoT. Ecin He BO3ZMECTHTH Heno-
CTATOK 9TOr0 BUTAMHHA, TO YeJI0BEK
MOJKeT IOTHOHYTh.

Bumamun Bl (tnamun) wurpaer
BajXKHYI0 pOJIb KAaK COCTaBHAA YAaCThb
depmenToB yriesBomHoro obmvenHa u
obmena amMmuHoKucyaoT. Tnamuu HeoOxo0-
UM A8 HOpMaabHOH padoThl HePBHOM,
DHAOKPHHHOH M HMMYHHOH CHCTEM.
Ecnmn uwenoBeKy NpUXOOAUTCA KHUTH U
paGUTETB B XO0JogHOM KJJaHMAaTe, TO
KOJIHUYEeCTBO THAMUHA B IHINE ZOJIMKHO
Puc. 80. CopepxaHne BUTAMUHOB OpiTe yBenmdeno B 1,5—2 pasa. llpu
B MpPOAyKTax nMuUTaHus HejocTaTKe BHUTaMUHA B, BOBHHUKAIOT

DeccoHHUIa, MOBBLINIEHHAA Da3APayKU-
TEJIbHOCTh, 0ECIIOKONUCTBO, ronoBabie 0oan. [loasnaorea craboers n 6onu B HOTaX.
dra OONe3Hb UMeeT MCTOPHUUECKOe HazBaHUe OepH-0epH, a COBpeMeHHOe Ha3BAHUE
TOJHHEBPHUT.

Bumamun B, (pubodaasun) Heodbxogum Aad obecliedeHUA HOPMAILHOTO 3pe-
HHUA, pOCTa U Pa3BUTHA JeTell, a TaKKe OIA CHHTe3a I'VIABHOTO UCTOUYHHKA 9HEePTHH
B opraruame — ATD. [Tpu repmuueckoii o6paborke NUIEBLIX IPOIYKTORB COAEPIHA~
"Hue pubodraaBuHa B HUX cHMkaerca moutu Ha 50 % . Hexparka Buramuua B,
B OPraHM3Me MOJKeT BO3HHKATL NPH O0epeMeHHOCTH WMIH TAMKENILIX (QHUSHUCCKHX
marpyskax. [Ipmu sHaunuTenbHON HEXBATKE 9TOTO BUTAMHUHA BO3HUKAET BOCIAJeHUE
can3ucTo 060JTOYKM A3BIKA, YTOAKOB pra, ryd. Ilnoxo 3asKuBaAOT HMOBpEeXKIEHUA
KOJKHU, CIe3ATCHA Ia3a, PA3BUBACTCH CBETOOOA3HD.

Bumamun PP (HUKOTHHOBAA KUCIOTA) 0OECIIEUHBALT B OPraHU3Me HOPMAaJIbHYIO
HHTEHCHBHOCTL 9Hepreruueckoro obmena. IIpu megocrarke HUKOTHHOBOH KHMCJIOTEL
pasBuBaeTca neJjaaazpa — TAMENoe 3aboseBaHUe, CBA3AHHOE C HOPaKeHUEM ILeH-
TPajJIbHON HEePBHON CHCTEMBI, JKeJYIOYHO-KHIIEeUHOTO TpakTa u Ko:xu. llpm stom
3a00JIeBAHAUT OTMEUAIOTCH PAa3IparKUTeNbHOCTh, HAPYIIEHHe UYYBCTBUTEIbHOCTH
KOKHBIX TOKPOBOB, CHIU)KEHUE ABUTATEIbHON AKTHUBHOCTH, MOTEPHd YCTOHUNBOCTH
Ipu xoxnbe, MCUX03Ll U NCUXUUCCKAA genpeccud. BosHuKaeT BocnajeHMne A3bIKA,
HapymaeTca CeKpenusa KeIyZoYHOTO COKa, pas3BUBAIOTCA YIOPHBIE MTOHOCHI.
IToparkenne KOXKHM XapakTepHU3yeTCcAd CUMMETPHUHBIM BOCTATEHUEM JTHUIA U OTKPEI-
TBIX uyacTeil Tenxa. PaszBuTHe Meaaarpbl MOMKeT OLIThH CBA34HO ¢ OJHOOOPA3HLIM
MUTAHWEM U UCIIOJIL30BAHMUEM B KAUECTBE OCHOBHOTO NIPOAVKTA 3ePHOBLIX KYIBTYD,
0co0eHH0 KYKYPY3EL.

Aupopacmeopumbvie sumamunvt. Bumamnun A (perunos) obecrmeuusaer
HOPMAJBHBIA DOCT OPrannamMa, (OPMUPOBAHAE CKEJIeTa, DPA3MHOKEHNAE KIeTOK KO-
HBLIX MOKPOBOB, HEOOXOAUM AJ1d HOPMAJIBLHOTO 3peHUsd. B pacTeHUAX MTPUCYTCTBYET
PACTHTENLHBIA MHUTMEHT 0eTa-KapoTHH, M3 KOTOPOTO B OPraHU3Me UesJOBeKa Men-
aenno obpasyerca Butamun A. IIpu HOpMAILHOM MHUTAHUHM B IIEUEHH UEIOBEKA
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obpasyeTrcs [erno aToro BATAMHUHA. l[epBBIM CHMOTOMOM HEXBATKHM BUTAMHAHA A
SABJAETCA KyPUHAA CJIenoTa, T. €. CHUMKeHHEe CcHOoCODHOCTH pas3jandarh IBeTa B I0-
JAyMpake. 3aTeM Ha CKJepe IVia3a MOSABIAeTCA TO, UTO B HAPOAe Ha3hlBaeTCs Oellb-
MmoMm. OTcyTecTBHe JedeHHA OBICTPO IPHBOAHUT K ciemoTe. HegocTaTok BATAMHHA
crmocoOCTBYET PA3BUTHIO PA3IHUHBIX MTOPAYKEHUH KOMKHA — depmamumos.

Bumamun D (rkansuudepon) peryaupyer obmen kanbiius u oceopa u Heobxo-
IAM OJI HOPMAaJbHOTO 00paszoBaHUA KOCTHOW TkanHu. OH NOBHIIIAET BCACBIBAHHUE
OTHUX MUHEPAJBLHLIX BEIeCTB B TOHKOM KUIIEUHUKE H CIIOCOOCTBYET UX OTIOMKEHUIO
B KocCTAX. JleTH HCOBITLIBAIOT 0cOo0OYI0 MOTPe0HOCTL B 3TOM BHTAMHUIE, HTOITOMY
CYTOUYHASA 4034 A5 HAX HeCKOJbKO 00JbIle, 4eM AaA B3pocablx. Buramuu D BeIipa-
faThiBaeTCA B KOYKE MMOJ AeficTBUEeM yIbTpa(UoIeTOBOTO N3TVUeHNs, T. €. ITPU 3ara-
pe. ¥ gereii D-apuTaMUHO3 NIPOABIAAETCA B BUAe O0JIe3HHA, HA3LIBAGMOHN paxumonm.
ITpu sTom y HUX Haba0gaoTea CyZOPOTH, OHH OTCTAIOT B PA3BUTHHA, KOCTH TOJIeHEH
HCKPHBJIAIOTCH, OKOCTEHEHHE POAJHHYKOB Uepena sajep:KuBaercsd.

Bumamun E (torodepos) apndgeTcd VHUBEPCATbHBIM 3AITUTHUKOM KJIETOK Opra-
HHA3MAa 0T HDBpeH{I{EHH.ﬂ T-IpE3BbI7-IaﬁHO AKTHEHBIMHA XAMWAYECKMMHA COeJMHEHMAMM,
KOTOpPBIE HA3BLIBAIOT cBOOOAHBIMH pazmkanamMiu. Buramuua E #He maér cBobfoIHBIM
paguKagaM KHCJIOPOoAa paspyliaTh KIeTOYHBLIE MeMOpPAHBI.

Bumamun K (punmoxunon) vuacrsyeT B o0pasoBannu nporpombuna, 6e3 KoTo-
pPOTO HEBO3MOJIKHO CBEPThIBaHNEe KPOBH. Kpome TOro, aTOT BUTaMWUH BbhipabaThIBaeT-
ca DaKTEepUAMHA, FKUBYIMUMHA B TOJICTOM KUIIEYHUKE.

3AlIOMHHTE
@epmeHTsl ® Butamurbi ® lunosurammuHo3 ® ABHTaMHHO3 ® [HnepBHTaMHHO3

- [IPOBEPBTE CEBA l

1. Mpuseante npumepbl U3BECTHbIX BaM epmMeHToB. PackpoiTe MexaHuam ux
paboTbl.

2. Yem onacHO ans uenoseka B nepuon 6onesHM nosbilieHWe TemnepaTypbl Tena
Bbilme 40 °C?

3. Kak knaccudmumpytotr ButamuHbl? lNpusegute npumepsl.

4. HecmoTpsi Ha TO YTO BUTAMWHbI HE ABSIOTCA MCTOUHUKOM 3IHEPIrUM ANA KNETKH
WAW MaTepuanoMm [ANA CUMHTE3a BEeLLeCTB, >XW3HEeAesTeNbHOCTb opraHu3ma Oes
HUX HeBO3MOXXHa. [loKkaXkuTe UAM ONPOBEPrHUTE 3TO BbICKa3biBaHue.

5. Kakue npopgyktbl, Boratbie sutamuHamu A u [l, Bbl BKAKOYaeTe B CBOE MeHIO?

Ha ne,qanm, To6bI oBecneunTs ceﬁs aeo&xe,qmmm Konmuect m ‘suramuna C?
MoxHo nu aToT amaum-l 3aMeHWTb Ha Apyroi?

2. B QONOMHUTENbHBIX MCTOYHMKAX uﬂmmaqw HaWaute u otbepute npuUMepsl
pasHbix cnocobos mﬂuapﬂau 06paboTKK MWLM, KOTOpble MO3BOMSKIOT cOXpa-
HATb nonesHbie ¢ J0MCTBa BUTAMUHOB (XKMPOPACTBOPUMbIX M BOAOPACTBOPUMbIX).

ObACHWTE CBOM BbIGOP.




CkavaH c material100.tilda.ws

Pl gl AR S A P RV g R EWE LA TD. e

§3

BCNTOMHMWTE

1. Yro Takoe nutaHue?

HOPMbI U PEJXUM ITUTAHUA.
., HAPYIIIEHUS OBMEHA
BEIIIECTB

OBPA3BOBAHHE H PACXOOOBAHHUE SHEP-
THH B OPTAHM3ME. Kax Bam maBecTHO,
COBOKYIIHOCTL BCEX peaKIuii, CBA3aH-
HBIX C OOMEHOM BeIIeCTB, HAa3LIBAIOT
memadboausmom. Ilpm 2TOM COBOKYII-
HOCTHL peakunuil OmocuHTE3a HeoOXomaU-
MBIX OPraHU3MYy BeIllecTB, CONPOBOMK A~
IOOIUXCH 3aTPATAMH DHEPIHH, HA3LIBAIOT aHaboau3mom (ACCHMHIAAIHAEH), a COBO-
KYIHOCTL PeakIHil pacmajza BeIecTB, MNIaBHBIM 00pasoM IHIIEBOr0 HPOHUCXOMKIe-
HHUA, CONPOBOKAAIINUXCA HOJAYVIeHHEeM | 3allacaHueM dHePruu, — Kamaboiusmom
(pmccuMuIAIeH).,

B 3mopoBom opranuame ofa mpomecca cTporo c6ajlaHCHPOBAHLI, XOTA B IEPHOL
OLICTPOTO POCTA ACCHMHUJIAIMA MOJKET BPEeMEHHO HpeodsazaTh HaJ AHCCHMHIAIHN-
ei. Ilogcunrano, 4TO B3POCIOMY UEJOBEKY AJA HOPMAJBLHOH KH3HEAeSATEeIbHOCTH
neobxogumo He mMeHee 1700 kxan B cyrku. M3 oToro Konnuecrsa sHepPruyd Ha HYKIBL
opraauama yxogur 15—35 %, a ocranbHOe 3aTpadydBaeTCsa HA TeILIO.

Hopmbl nutanud. Konnuecerso aHeprum, HeoOXOAMMOE YENOBEKY A OCYILECT-
BJICHHS JKH3HEZeATeILHOCTH, OUYeHb CHJILHO KoJebJIeTcsa B 3aBHCHMOCTH OT MHOTHX
VCIOBHI: TEMIIEPATYPLI OKPYIKAIOMIell cpeabl, BpeMeHH, IPOIIeIIIero ¢ IocaeJHero
npuémMa MUIH, BO3PAacTa, I1oJia, IHTeHCUBHOCTHA (DPU3NYeCKHUX HAarpy3ok u ap. [loaTomy
VIS KayKIOT0 4es0BeKa XapaKTepHbI ONpeAe/eHHble dHepreTHUYeCcKne 3aTPaThl.

CymecTByioT npodeccnn, TpedyoOIIine Ha HepPBBIH B3MIAL MaJBIX 3aTPAT 9HEP-
My, HO HA CaAaMOM ZeJjie SABIAKINHecS Upe3BblUaiiHO sHeproémrmmu. Hampuwmep,
OAUPHIKED cuM(MOHUYECKOTO OpKecTpa DaarogapAa aMOIUOHAIBHOMY U (DU3UYECKOMY
HAMPAXKEHUIO TePAEeT 3a BpeMA KOHIlepTa A0 2 KI Beca. OTH [T0OKa3aTenn YUUTLIBAIOT
IpHA pacuyéTe HOPM MUTAHHUA, B KOTOPBIX YKAa3bIBAIOT KOJMUYECTBO OCHOBHBIX IIHTAa-
TeJIbHBIX BEIIeCTB, HEOOXOAWUMBIX I IIOJHOTO BOCIOJHEHHS OHEPTeTHYeCKHX
3aTpar, COOTBETCTBYIOIIEe BO3PACTHLIM M MHEIM I'PYIIIAM J0Ae# (B 3aBHCUMOCTH OT
BHUAA TPYAOBOH AEeATEILHOCTH MU COCTOAHUA 300POBLA), 34 ONPeAeI6HHBIH TePHOL
BpeMenHn. Yamie Bcero pacCYMTBIBAIOT CYTOYHBIE HOPMEI nuTanua (taba. 5).

EcrtecrBenno, uTo npu n11000# HATPpY3Ke Ha OPraHU3M €ro 9HEPro3aTPaThbl BO3-
pacraior.

2. B Kakux efuHWLAx paccylTbiBalOT 3Hep-
reTMUECKY0 LEHHOCTb MMTaTeNbHbIX
gellecTs?

Tabnuua 5
CyTOouHble HOPMbI MUTAHUA W 3HEpreTHueckKue notTpebHOCTH peter
Boapacr, ner ] JHepreTuyeckas
Benku, r/kr | Xwupsi, r/kr | Yrnesogsi, r/Kr RERMOETS, Kikan
7—10 2 1,5—2,0 330 2300—2800
11—15 2,0 1,0—1,5 350—400 2800—3000
Crapwe 16 Metnee 2,0 1,0 450—500 3000—3200
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Ilpu ymepennoit pusudeckoil Harpyske denosexky meooxogumo 2300 kxamx B cyT-
KH, a IPHA TAMKEI0H 3TO KOJIUUeCcTBO yBeanunpaerca sasoe. lllxkonsaukn 13—15 mer
pacxoayior oxkoao 2500 kkaa B cyTKH, a cranreBapsl — 5000 kxan u Goxee.

ITHINEBBIE PAIIHOHBI. [merosorn — yuéHsle, U3ydaioniue 0COGEHHOCTH MUTAHUA
4yeroBeKa, MOACYUTAIN, YTO B3POCJIOMY YeJOBEeKY HY:KHO 14 Kr nuimmm B HeZeJo.
XoTa HA caMOM [efle HYJKHO HOACUYATHIBATL HE BeC ChbefeHHBIX IIPOAYKTOB, & YHUCIIO
KaJIOpuil, HIOCTYIHUBIINX B OPraHU3M ¢ numeii. [Ing aToro cymecTByoT coelmHans-
Hble TAOIUILI, B KOTOPBIX YKA3BIBACTCA SJHEPreTHUeCKada IeHHOCTh IPOAYKTOB IUTA-

undg (rabn. 6).

Tabnuua 6
CocrtaB ¥ 3HepreTMyeckas LEHHOCTb OCHOBHbIX NMPOAYKTOB NMUTaAHMA
Cocras (Ha 100 r npoaykra), r KanopuitHocTb Muweebie
MpoaykTbi (Ha 100 r nobasku
Genku | xupbi yresoabl | npopgykrta), kkan | (kneruarka)
1. MpoayKTbl NUTaHWs, CoAep’Kallue B OCHOBHOM YrNeBOAbl
Oegouum
Kaptodenb 2,0 0,1 19,7 83 1—1,5
Mopkosb 1,3 0,1 7,0 1—1,5 33 1—1,5
Tomarsbl 0,6 — 4,2 10 0,6—0,9
Orypusl 0,8 — 3,0 15 0,6—0,9
Kabauku 0,6 0,3 57 0,3—0,5
[pubbl ceexHe 3.2 0,7 1,6 25 1.5
D®pykTbl, sirogsl, Haxieebie
AbBnoku 0,4 — 11,3 46
AnenbcuHbl 0,9 — 8,4 38 0,6—0,9
CmopopmHa 1,0 — 8,0 40 1,5
Cnuea 0,8 — 9,9 43 0,3—0,5
Apby3 0,7 — 9,2 38 0,3—0,5
MakapoHHble W3genus, Kpynbi
Kpynsl 7,0 0,6 71,3 323 0,3—0,5
apone 104 | 09 75,2 332 0,1—0,2
Xneb uépHbin 4,7 0,7 49,8 214 0,6—0,9
2. lNpoaykTbl NUTaHus, copepskaline B OCHOBHOM Benku
Kypuua 20,8 8,8 0,6
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[Mpodomicerue
Cocras (Ha 100 r npoaykra), r Kanopu#HocTb Muwessie
Mpogykrbl (Ha 100 r nobasku
Genku KUPBI yrnesofbl npoaykra), Kkan (knetyarka)
Msaco (HexupHoe) 20,2 7,0 —
Pbiba (HexwupHas) 17,5 0,6 —
Teopor 16,7 2,0 1,3
3. MNMpoayKTbl NUTAHUSA, COAEPIKALUWE B OCHOBHOM >KUPbI
Macno cnueouHoe 0,6 83,4 — 749
pacTtuTensHoe — 99,9 — 899
Cnueku
20 % >xkupHOCTH 2,4 18,2 3,6 199
25 % >xkupHOCTH
2,6 25,0 27 248
BetuuHa 10,9 25,0 — 277
Cappnenbku 12,4 9,4 1.3 143
CocHcKH 10,3 17,9 0,4 200

4. TlpoAyKTbl NUTAHHUA, COAEpyKallUe BCe MULLEBbie WHIPEAUEHTbI
22,8 36,3
12,7 0,7

469
157

24,4
11,1

Monoko uensHoe

Aduo

VY uenoBera, HAXOAANIETOCH B CIIOKOMHOM COCTOSHHUH, MBIIIOLI pacxoayior 26 %
BCeX 3aTpaT 2Hepruu, meuyenn — 25, mosr — 18, cepane — 9, mouxn — 7 % . Ilpn
(uU3HUYeCKOA HArpyskKe sHepreTHUecKHe 3aTpaTbl MBIIILN ¥ cepilla BO3pacTaloT
B 4—6 pas, a Mmo3ra u nmeueHu He MeHATcA. [Ipn ymcrBeHHOM Tpyzae norpebiieHue
9HEPIrHM OPTaHU3MOM UeJ0BeKa TAKIKe BO3PACTaeT, OJHAKO He TAK 3HAUNTENLHO,
Kak OpHa (pU3UIecKOoil HATpPy3Ke.

IloTpedbasgeMble T1eTOBEKOM MHIICBEIC MPOAYKTEI ZOMKHEI TOJTHOCTLIO MOKPLIBATL
saTtpaTsl oHeprun. HaGop npoayKToB, cogepKalinx NUTaTeJbHbIE BEI[eCTBa B KOJIH-
YecTBe, ZOCTATOYHOM AJA YAOBIETBOPEHUSA dHEPreTUUeCKUX moTrpedHOCTEI B cOoOT-
BETCTBUHU C HOPMaMU MHTAHU A, HA3LIBAIOT MHIIEBEIM PAIIHOHOM.

Ilpm cocraBmeHMH THIIEBOTO PAaIMOHA Henb3d 3abbpIBaTh, UTO MHINA JOJMKHA
ObITH pasHooOpasHoil M BKIKYATL B ceba OelKH, YVIIeBOABI, JKHPbl, BATAMHAHLI U
MHUHepalbHLIle coan (tada. 7).

Kpowme Toro, npu cocraBneHNH MHUIEBOTO PAIIMOHA AOIMKHA VUUTBIBATECA YCBO-
AeMOCTEL HMHIH, TAK KAk npuMepHo 16 % eé me ycBanpaetcd.

YcerogeMoCTsE — c0COOHOCTE MAINH K MePEBAPUBAHNAIO M BCACBIBAHHUIO COZEPIKa-
IIHUXCcA B Hell NATATEIbHBIX BeINEeCTB.

Ona 3aBHCHUT OT KOJIXAYECTBA MHUINHA, ciocoba eé IPUrOoTOBIEHUA, a TaKKe MHII-
BHUAVATLHBIX 0CODEHHOCTEN W COCTOAHUSA OPraHU3Ma KOHKPETHOTO YeJOBeKa.
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Tabnuua 7
MpumepHbid Habop npoaykTtoe Ha cytku (2000 kkan)

Mpoaykrsi Maceca, Cocos, & KanopumnHocTs,
K 6Genku HKUpbl yrnesogsl S
Xneb uépHbiH 9.4 1,4 99,6 428,0
Kaprochenn 200 4,0 0,2 39,4 166,0
Kpyna 40 5,2 2,4 26,2 142,0
Msico 100 20,2 7,0 — 144,0
Poiba 80 14,0 0,4 — 60,0
Adyo, 1 wr 50 6,3 3.7 0,3 78,5
Teopor 100 16,7 9,0 1,3 156,0
Monoko 300 8,4 9,6 14,1 174,0
Kedburp 200 5,6 6,4 8,2 118,0
Macno cnveodHoe 5 — 41 — 37,4
pacTuTenbHoe 20 — 19,8 — 179,8
DpyKTbl 300 1,2 — 33,9 138,0
Cyxue hpyKTbl 20 0,4 — 13,2 57,0
Osoluu 300 5,0 — 19,7 96,5
Bcero 96,4 66,0 255,9 1975,2

Opranuam uenoBeka nmorpebiasgeT oUeHL MHOTO SHEPTHHU, TaK Kak pabora MBI,
IIOYeK, MO3ra 1 JI00bIX IPYTHX cucTeM TpedyeT MOCTOAHHBIX €€ 3aTpar. Pasnuunnie
IIATATEJbHbIE BEIIECTBA IPH OKHCJIEHHH BBIIEIAIOT PadHOE€ KOJHYECTBO JHEPrHUH,
eAUHANEeH N3MepPeHnA KOTOpPo# aBaaeTca dxcoyas ([x).

Paubnie KoIUUECTBO TENJAOTHI OHNPEAEIANIN II0 U3MEHEHUIO TemmepaTtypsl 1 r
Bonsl Ha 1 °C. DTa eguHHANA TOJAYVUNIA HA3BaHUe Kasopus (Kkan). OgHa xamsopusa
npumMepno pasaa 4,19 [»x. CnemuanmeTsl, 3aHuMAalIIHeca npobieMamMy THTAHAA
qesI0BEeKa, 4acTo yrnoTpedadaior emeé oguy eanauny — Kaxopusa (mumercs ¢ nponuc-
mo#t 6ykse). Ha camom genme oma sBiaserca kuaokanopueir (1 kxam), paBHOU
1000 ranopuii. Bce nmepeuncieHable eAUHUILI H3MEePEHUA HCIOALIVIOT IIPHU pacué-
TAX 9HEPTeTHUYLCKOH IMeHHOCTH ITPOAVKTOB M dHEPro3aTPaT OPraHnu3Ma IpHu pasiuu-
HEBIX BHIAX HArpys3KH,

PEXUM NUTAHUA. Henbass nurarsesa, HanpuMep, OZHUMHA YIVIEBOJAAMHU, XOTHA OHHA
Jgydrie J_(IJYI‘E[X KOMIOHEeHTOB IIHINHA IOAXOOAT IJIH HDRPHTHH 3HEp[‘ETE‘-IECR]Z{X
aarpat. Benku msca comeps;karT Bce HeOOXOOUMBIE UETOBEKY AMUHOKHUCIOTEHI, HO B
MsACe HeT MHOTHX BHTAMHHOB, MHHEPAJLHLIX BEIICCTB, VIVIEBOZOB. 3aT0 YIVIEBOIOB
OYeHb MHOTO B XJ1ebe, kaprotene u kamax. Takum o6pasom, HATYPAIbHOTO VHHBED-
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CaJIbHOTO NPOAYKTA, CIIOCOOHOTO YIOBIETBOPHATH BCe MOTPEOHOCTH OprainaMa, Her.
JokazaHo, 4TO OKOJ0 TPETH NHUIIEBBIX OEIKOB JOJIMKHO ObITH JKUBOTHOTO IIPOUCXOHK-
IeHHdA, a TPeTh — PACTHTEJILHOTO.

Hecobamopenne pex’xcuma numanus, nepeeganue, yBeJndeHde B PAIIHOHE AOIH
MYYHBIX OPOAVKTOB BeAYT K HAPYIIEHHIO VIVIEBOIHOTO H XHPOBOro 00MeHOB, 3abo-
JeBAHUAM CePAEUYHO-COCYANUCTONU cucteMbl. U30BITOK yIieBogoB, MOCTYIIAINIUX C
nuieil, IPUBOAAT K 00PA30OBAHUIO JKUPOB, OTKIAABIBAIOIIAXCA B MIOAKOKHOMN JKAPO-
Boit kaeTuarKe. Kamabiii UeI0BeK IMeeT ONTUMANLHBINA Bec, KOTOPBIU onpeneiaeT-
cdA ero pocToM, IMOJIOM, BoadpactoMmM. OZHaAKO HelpaBHJILHOE HHTAHHE MOJKET CTaTh
NPUYNHON M3MeHeHHs Beca YesJOoBeKa KakK B O4HY, TAK U B APVIVIO CTOPOHY B 3aBH-
CHUMOCTH OT TOTO, Kakoii mpomecc obvena (maacTUdyecKUd WU dHEPreTHUYECKUIl)
CcTAHOBHTCA nOpeobiaaganomuM. PanmoHaribHOe MHUTAHHEe — (PAKTOP VKPEIJeHnd
BA0POBLA.

HAPYIMEHHA OBMEHA BEHIECTB. OZHHM M3 CAMBIX PAcCIpPOCTPAHEHHLIX CHMIITO-
MOB HapylIIeHUuA oOMeHa BeIecTB U OAHOBPEeMeHHO 3a00JIeBAHUEM ABIAETCA OKHpe-
Hue. Oxupenne BegeT K NOBBIIMIEHHOMY PUCKY BOZHUKHOBEHNHA caxapHoro guabera,
THIEePTOHNUEeCcKOH §0e3HN U Apyrux 3aboneBaHUil, CBAZAHHBIX C HATUUHEM U305~
Tounoro Beca. OkasniBaeTcs, B 60raThbIX MPOMBIIIIEHHO PA3BUTHIX CTPAHAX OXKHpe-
HHUEM CTpajaeT KajsKIbIH MATHIH MY:KUNHA A KaKIad TPeThA JKeHIHHA.

B Gegnpix cTpanax HabamogaeTcda NIPOTHBOIOIOMKHAA KapTuHa. TaM I0gAM eCcTh
IIPOCTO HEUEero, W MHOTHEe CTpagainT mucrpoduein — szaforeBanueM, CBA3AHHLIM
C HEJOCTATOUHBIM MOCTYIJEHHEM B OPraHM3M ITUTATEeJIbHBLIX BeIecTB, OCO0eHHO
fenxa. [uerpodusa xapakTepusyeTcd IMOBPEKICHUEM KIETOK M MEKKJIETOUHOTO
BelecTsa, B peayjabTaTe uero uaMensgercda (DYHKILUA opraHa.

3AlTIOMHHTE

IHeprernyeckne 3arparsl ® Hopmer nutarus * [Mnwesor pauynoH * OxxuperHne
® fluctpogpns * Ycsossemocts * Kanopus

1. Ot yero 3aBuCAT 3HEpreTU4ecKue 3atparbl yesoBeka?

2. Yto Takoe HOPMbI MUTAHWS U OT Yero 3aBUCAT OCODEHHOCTH WX pacuérta’?

3. O1 uero 3aBMCHMT MWLLEBOM PaUMOH KOHKpeTHOro 4yenoseka? Yrto Heobxogumo
YyYMTbIBaTb NPH €ro CocrasneHum?

4. KakoBbl OCHOBHblE PEKOMEHAAUWW NO PEXUMY MUTaHWA?

5. Kaxue BHIbl HapylwieHHusa 06MEHa BELUEeCTB CBA3aHbl C HenpaeW/ibHbIM nuraHuem?
OxapakTtepuaynTte Mx.

6. CyuwiecTByeT TOuYKa 3peHHsA, UTO BEreTapuaHCTBO MOJIHOCTbIO obecneuusaer
notpebHocTe opraHuama B Oenkax, yrnesopax, >XMpax, MUHEpPanbHbIX COMAX M
BuTamuHax. [loKaXkuTe Mnu ONpPOBEPrHUTE 3TO YTBEPXKAEHHE.

Yem momKeH pa3nuyaTbCA MULLEBON PaLMOH Mo
TPYAOM, W NIOAEN, 3aHUMAIOWMXCA TSXKENDIM hr3ny
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FREFFERERERFE R L

Mo JIABOPATOPUA
CoctaBneHue MeHIO B 3aBMCHMMOCTH OT KMOPH“HOCTH NMULLLKH
I.IEJ'Ib paﬁo'rbl: COCTAaBHUTb MEeHKO B 3dBHCHMOCTH OT KanopHF'{Hocm.
Marepuanbl 1 obopynoBaHue: pyyka, TeTpafb.
Xoa pabortbi
1. Ucnonb3ys TabnuuHbie OaHHble yyeDHMKa, paccuuTaiTe NPUMEPHYID Kanopui-

HOCTb CbEJeHHOro BaMu yTPOM 3aeTpaka. 3anonHute Tabnuuy «3HepreTuyeckas
LUEHHOCTb Pa3oBOro NPUEMa NULLKY.

- SHepreTMueckas LEHHOCTb
Hipomystu Macca
AR 6enku XUPbI yrnesoasi BCero

2. U3BecTHO, 4TO B COCTOAHMM MNOKOA (B HOpPMe) MOAPOCTKW TPataAT B CpenHeMm
150 k[k B dac. lpu nogroToBke K ypokam WX 3HEpreTMHecKWe 3atpaTbl BO3-
pactalotr Ha 30 %, a B npouecce 3aHsTun cnoptom B 4 pasa. Paccuutaitte
KOJIMUECTBO 3IHEPrMM, KOTOPOE BaM HEOOXOOMMO B KaXObl M3 aHen Hepenu
C y4€TOoM pacrnopsgka fHs (CKOSbKO BPEMEHW Bbl TPaTUTE Ha 3aHATUS yuéboM
M/ unu cnoptom). CpaBHUTE CBOM pacuETbl C pacyéraMmu OAHOK/IACCHUKOB.

Ob6bacHWTE, Kak BAMAET HEQOCTATOK ABWraTe/lbHOW aKTMBHOCTH Ha (PYHKUMWHM
opraHu3ma (M3ameHeHue notpebnerHns KMCnopoaa, KOPOHAPHOTO KPOBOTOKA, 06b-
€Ma nnasmbl U 3PUTPOLMTOB, YCTOWYMBOCTU K IKCTPeMasibHbiM haktopam W gp.)?

[ 370 MHTEPECHO |

3aboneBaHusi, cBA3aHHble C HapyweHuem obmeHa sewects. Bo mHormx
CAyYasX U3NUILHWIA anneTuT WM HexenaHue noTpebnsaTb nully ABNSETCA CNeacTBu-
em bBonesHu. AWopekcus — 370 OGOnesHb NOAEH, XKenawuwux MoXyaeTb BO 4TO
6b1 TO HM ctano. [puuyém yalle Bcero 3TM NOAM He asnsaoTca Tonctbimu! Ceiuac
cTano fCHO, YTO aHOPEKCHUA — Cepbe3Hoe ncuxuMyeckoe pacctpoicTso. OBbiuHO 3Ta
6onesrb Habnogaetcs y monoabix nogen B sospacte ot 12 no 30 net. BonbHbie
XYOEKT HACTOMbKO, YTO NPOMCXOAAT HapylleHUs NULeBapeHus, KposoobpalyeHus,
ncuxuku. [ns uM3neueHus Heobxogumo npuberatb K MOMOLLM Bpayer M rocrnuTanu-
3uposatb HonbHoro.

CoBeplieHHO NPOTUBONONIOXKHAA KapTuHa Habnwopaercs npu 6yaumuu. Ans 3to-
ro 3abonesaHus xapakTepHbl NPUCTYNbl OBXOpPCTBa, BO BPEMs KOTOPbIX GONBHOW,
a vauwe 6onbHas cvefaet B0 MHOro pa3 Gonbluie efbl, 4eM obblYHO, — nepeefaet.
Bonesnb nposouupyetcs 6eCnOKOWCTBOM, IMOLMOHANBHON HaNPAXKEHHOCTbIO, OAM-
HoyecTBOM. JleyeHue OYNMMUM B KOHEYHOM CYETE 3aBWCHUT OT camoro 6osbHOro,
KOTOPbIA [O/MKEH HayyYWTbCs CHUMAaTb CTPECC KaKMMMW-TO ApyruMu cnocobamu, a He
obxopcTeom.
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KPATKOE COAEPKAHUE I'JTABbI 9

ObMern pemiecTB B OPramuaMe IPeaCcTaABaAgeT cOD0U COBOKYIIHOCTL BCEX XHMHUUE-
CKHUX PEAKIHH, TPONCXOOAIINX B HEM.

XHAMHUecKHe peakIlii, CBA3aHHEBIE ¢ IPeBpalleHueM BeIlecTB, OTHOCAT K ABYM
mpormeccaM — ILIACTUUYECKOMY U 9HepreTuueckomy obmeny. Ilnacruuecknii obmen —
9TO COBOKYIIHOCTH PeaKIINi CHHTEe3a OPraHMYEeCKHX BEIIeCTB B KJETKe C HCIOJIL30-
BAHHEM 9HEPIrHH. JHepreTHYecKHil ofMeH — 9TO pacmag HOJIYYeHHBIX ¢ IHINei
OUTATEeJbHBIX BEIIeCTB IO IPOCTLIX coeamHeHmil. Ilpoueccsl pacmaza, HasBaHHBIE
OHOJIOrMUYeCKUM OKHCJIeHNeM, IPOTeKA0T JOBOJILHO MeAJeHHO U IPHBOAAT K BLICBO-
O0JKIEHWIO 9HEPTHH, 3alacéHHOH B XMMHYECKHX CBA3AX OPraHHYECKHX MOJIEKY.I
numu. BricRobokgaromasca 9HeprHd YACTHUYHO pPAacCCemBaeTcda B BHIe Telsa, a
YACTHYHO 3aIIacaeTcs.

B opranmame uesoBeKa Bce peakKnuu oOMeHa BeIIECTB OIPOHCXOIAT ObICTPO Gia-
rogapa yuacTuio (gepmenTor. OTcyTcTBUe UIH HAPYIIEHHE aKTHBHOCTH KAaKOTO-JIH-
00 (pepmerTa IPpHUBOAUT K 3afoneBanuaM HIH K rulemnn.

g ocymecTBIeHMA HOPMANILHOTO 00MEHA BemIeCTBE UEJOBEKY HeoOGXOTMMEL
BHTAMHHLI, KOTOPLIE HE ABAAIOTCA MaTepPHAJNIOM AJA OHOCHHTE3a HUJIH IIOJYUYCHHST
9HEPTuH, OJHAKO YUYAaCTBYIOT MPAKTHYECKH BO BCeX OOMEHHBLIX MpPoIeccaX OOBITHO
KakK CTPYKTVYPHLIE 9JIeMeHTEI (pepMeHTOB (Ko()epMeHTEL).

Konnuecreo sHeprnn, HeoGX0IMMOe UYEIOBEKY LA OCYIIECTBICHHA JKU3Hemesd-
TeJIBLHOCTH, 3aBHCHT OT MHOTHX ycaoBuii. IToaToMy O1a KasKZoro UeloBeKa Xapak-
TepHBl HHINBHIVAJILHLIEC 9HEPreTHUYeCKHe 3aTPaThL.

ITorpebnaemasa uenmoBekoM numa (pamwoH) IOJKHA IMOJHOCTLIO HOKPBIBATH
zarpaTel aHepruu. HecoOaogeHue perxmMa NUTAHUA BeJEeT K HaPYUIeHHUIO yrie-
BOZHOTO W JKHPOBOro 0OMEHAa, OKHPEHHIO W 3a00JeBaHMAM CepAeYHO-COCYAMCTON
CHCTEeMEI.

s IIpoexTsl m MccnegoBaHus N

1. M3yuenne KaTAIUTHUECKHUX CBOMCTB (DEPMEHTOB, PAaCHIeNJIAINIAX ITepPOKCHT
BOZOPOIA.

2. KauecTBenuble peaknuu Ha OelKM.

3. KauecTBeHHbBIEC peaKIINU Ha TIIOKO3Y.

4. KauecTBeHHBIE PeaKIIAN Ha KpaXMaJj M XKHUPHI.




NMOKPOBbI TEJIA
YEJIOBEKA

OCHOBHOM KOHTAKT OpraHuama uenose-
Ka C OKpy)ailowen Ccpegou ocyuiecT-
B/ISETCA Yepe3 Hapy)XHble MNOKPOBbI

tena. K HMM oTHOCsiTCA KOXXa MU eé
npou3sogHble — HOITM WM BONOCDHI, a
TaKkXe cnu3uctble 060N04KH.

Mmasa 10

Bbl Y3HAETE

KaKoe CTPOEHHWE MMEET KOXa M KaKo-

€€ OCHOBHble (YHKLHH;

O POJIM KOXW B TEPMOPEryisauuu;

O B/IMSAHMU Ha KOXY (haKTOPOB OKpY-
Kawouen cpeabl;
— O 3aKajIMBaHuUMU W ero ponu B yKpe-
NNEHWU 300POBLS;
— O npodUNaKTUKe TMNOBpexaeHUM
KOXXW U €€ TUrueHe.

Bbl HAYUHUTECDH

— onucbiBaTb 0COBEHHOCTU CTPOEHUS M
(PYHKUHMH KOXKHM, €€ NPOMU3BOAHDIX;

— wuccneposatb BAWAHMA (haKTOpoB
OKpY>KaloLlen cpeabl Ha KOXKY;

— O0ODBACHATD MexaHW3Mbl TepMopery-

NAUWK;

— MWCcCcnenoBartb TUMbl KOXKM Ha pasnuy-
HbIX y4acTKax Tena;

— onucbiBaTb NPHEMbI NEPBOW NOMO-
WKW NPU CONHEYHOM W TenJoBOM yaa-
pax, TpaBMax, OKorax, OOMOPOMKEeHWUM;
— obcyxaatb 3abosieBaHMs KOXMU M
MEepbl UX NPeaynpexxneHus.
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CTPOEHHUE U ®YHKIINHN KOKHU.
§ 36. ITPOHU3BOAHBIE KOJKH.
TEPMOPEI'YJIAIINA

CTPOEHHE W ®YHEKIHH KOKH. Koxa
ABJIAEeTCA CcaMbIM OOJBIIHNM OpranoMm

1. Kakoe 3Hauenue Ons opraHusma MMmeroT yenoBerka. B cpeamem miomaznb KOMKH
nokpoesl tena? yeJoBeKa cocTaBiader oxoiao 1,7—

2
2. KakMe TKaHW opraHuama yenoeexa 2,0 Mm% a BecuT BcA HaIla KOXKa OKOJO
BbINOHAOT 3aLUMTHYIO hyHKUMIO? 3 kr. Tonmmmua xKoOxH Koldebrmerca oOT

0,5 MM Ha BHYTPEHHHX IIOBEPXHOCTAX
IpeAIlJIeuYdii W BeKaxX, rge OHa caMas
TOHKadA, 0 & MM Ha IIOZOINBaxX HOT, IIe OHA camMasd ToJcTad. Koka cocTOUT U3 ABYX
CJI0EB: dIuAepMuca U ZepMEI (coOcTBeHHO K0)kH) (puc. 81). mHAepMHC COCTOUT U3
HECKOJbKNX IECATKOB CJIOEB JIIUTeNIMAJIbHBIX KJIETOK, TOJIIINWHA Ero COocTaBIdAeT
0,1—2,5 mm. KneTkH HHIKHHX CJI0EB dIMHAEPMHCA HeNpPephIBHO geaarca. Kierkn
BLIIIEJIeKAalIUX CJI0EBE IOCTEIeHHO TepeABUTal0TCad K HOBePXHOCTH KOMKH I JOCTHATA-
I0T e€ yiKe OMEepPTBeBIINMH, OPOrOBEeBIIHAMH.

OHU ITOCTOAHHO OTIIENYIINBAKTCA, ¥ HX MECTO 3aHUMAIOT KJIETKH HUMKHHAX CIIO-
éB. B cpegmem 3a oauH rog :Ku3HA denoBek TepseT 10 700 r KOMKHBIX YacTHUYEK.

depma, unum cobcmeenno Koia, COCTOUT U3 COeAUHHUTeNLHOH TkaHU. B zepme
HaxoZuTcd 0ONbIIOe YHCIO IIAJKOMBIIIEYHEIX BOJOKOH, a4 TAKyKe IepeIleTéHHbIe
BOJIOKHA DeNKOB — KoOJIareHa W ajacTHHa. Bbraromapa aToMy Ko’ka YesJoBeKa Inia-
CTUYHA U yOpyra. B mepme Tak:ke PacIoJI0)KeHBI THICAYH MelbYalIInX KPOBeHOC-
HBIX cocyaoB. KpoBb, Tekymas mo sTUM cocyaaMm, cHaOxKaeT KOKY NHTATETbHBIMHA
BeIlecTBAMH, KHCJIOPOAOM M VHOCHT HPOAYKTHI 00MeHa. B ciayuae moBpexIeHUSA

CTepxeHb Bonoca

Mopa
NOTOBOW Xeneabl

3nuaepmuc -[

CrubarensHasn
B MbilwLa
CanbHble xenessl
Hepma - Mpotok
NOTOBOW Xenesbl
BonocsiHasa
MopaxkoxHas L cymKa
X1posas
Kneryarka Teno

NOTOBOW Xeneab!

Heps
Bena
ApTtepus

qYBCTBI»‘ITBIIbeIB

1 7 6 peuenTopsbl

Puc. 81. CtpoeHue Koxu
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Puc. 82. MukpodoTtorpaduu anuaepmbl U BONOCAHbIX (DONAUKYIN

K0n ObIcTpo oOpasyeTrcsa CryCTOK KPOBW, MOKPBIBAIOIIHAN PAHY W 3alUINAIOM{AN
DpI‘aHHEIM OT NOIMagaHUA B HETO HH[]]EKIIHDHHI:IX areHToB.

B gepme pacmonoxeHnsl MHOTOUHUCICHHBIE HEPBHLIC OKOHUAHHUA — pPeuUenmopst,
ITO3BOJIAIONIHE OIIVIIATE IPHKOCHOBEHH A, TCILIO, X001, 6015, B mneit ske na rpanume
¢ MOOKOKHOH KJIETYATKOH PacrmojaraeTcda OKOJI0 3 MJH Nomoebslx dcenés. Boapme
BCero MxX Ha JaIOHAX, B IMOOMBIIMIEUHBIX M NaxXOBBIX cKJaamgkax. IloToBsle xesmesnt
TpeACcTABIAIOT cOO0M AIUHHLIC HEPA3BETBIEHHBIE TPDYDOUKH, HAUAIBHBIN KOHEI, KOTO-
PBIX CKpyueH B Kaybouek. 1o cocraBy mor GsiM30K K Moue. KoanuecTBo mora, BoIge-
JAACMOr0 UeJ0BCKOM, CHJILHO KojJgebjaeTcs, JOCTHTAs B KApKHe AHU 3 J B CYTKH.
IToroBbie sKenedbl HEe TOJBKO BBIMTOJHAIOT BBIAEIUTEIbHYIO (DYHKIIHIO, HO ¥ UTPAIOT
BAKHEUINYIO POJIb B MOAACP/KAHUHT MOCTOAHHON TeMIIepaTyphI TeJda JYeJ0BeKa.

ITon mepmoii pacmomo:KeHa TOAKOMKHAS Jcuposas kaemuwamika. Ona obpazoBana
PBIXJIOH COEOWHHTEILHOH TKAHBLIO H MOIKET COAepPIKATL 3HAYHTENLHEIC KHPOBLIE
ornoykenus. Toammua eé BappUpyeTcsd HA PA3JHUNLIX YUACTKAX TeJga UeJoBeKa,
moctarad HAaUOOABINEeH BeTHYNHBI HA 66aApax o JKUBOTe. 3aIacaeMbli JKUP HE TOJb-
KO 3aIUIIaeT OPraHU3M OT MepeoxXJaskAeHnsd, HO U ABJISEeTCA Pe3epBoOM Ha caydai
60BINNX JHEPreTHUYeCKHAX 3aTpar.

IT1POM3BOANIBIE KOKH. Borocsl 1 HOTTH COCTOAT B OCHOBHOM U3 0enKa KepaTHHA.
JroT ke 6eJOK BXOZUT B COCTAB IIEPCTH, POTOB H KOMBIT 3KUBOTHLEIX. CamMu 1m0 cebe
M BOJIOCHI, H HOTTH JIHIIECHBI GOJIEBOH UYBCTBHTEIBHOCTH, HO €CJH 34 HUX CHJILHO
MOTAHYTE, TO D0OJIEBEIE PEIENTOPEI KOKH CPearupyioT U 060J6 MOKeT OBITE ZOBOIBLHO
CHUIBHOM.

Boaocer passuBaoTed u3 KOpHeH, KOTOPLIE PACIIOJATAIOTCA HA AHE 0COOLIX BIIa-
OHUH B KOJKE — BOJIOCAHLIX CYMOK, HJIT BOJTOCAHBIX (pormuKry (puc. 82). PoaIuKyIB
cCOoIepsKaT caJlbHEBIE KeJe3bl, BEIIeJAIII e MUKPOCKOIHYECKOe KOJINYeCTBO KOXKHO-
T0 cana, HeoOX0IAMOTO A CMadbIBaAHUA BOJOC 1 KO K. B Kamgom QoaaInKye ecTh
OUeHb MAJIeHbKAS MBIIIIA, CIIOCOOHAA MPUANIOZHUMATE BoIoc. Ecau ue10BeKy X0JI04-
HO WJIH OH HMCOBITBIBAET CHJILHBIE DMOIIMH (HATPHMEpP, CHUILHBIA HCIVT), TO 9TH
PVAHMEHTEI MBIIII COKPAIIAIOTCA, BOJIOCKH M KOXKa BOKPYI HUX IPHIOSZHAMAIOTCH.
Ob6pasyerca Tak HasblBaeMas I'YCHHAfA KOyka. B cpemmeM y KaskIoro dyeJoBeKa Ha
rosnoBe Haxogurea okoso 100 Teie. Bosoc.

HorTu Tax’ke oporoBeBmIne Ko HbIe o0paszoranug. Huxa1010 vacTs HOI'TH, KOTO-
pasg ImOrpy’KeHa B KOJKY, HA3BIBAIOT KOPHEM, a BHOAUMYVIO YacTh — TeJI0M HOI'TH.
Hortn BBLIDONHAIOT 3aIATHYVIO (DYHKIOINWIO, OPHKPBIBAA CaMble YYBCTBHTEILHBLIE 177
YacTH HAIINX MaJIbIEB.
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§36. CtpoeHue u @QyHKUMNM KOXu. [Mpou3BoaHbIe KOXK. Tepmoperynauyms

Ha pykax mortu pacTyT ropas3no ObicTpee, YeM Ha HOTAX.

K npou3BogHBIM KOKHA OTHOCATCH U MOJIOUHBIE 3Kenesnl. Kamaaa U3 aByx sxkesnés
cocrouT U3 15—20 BUZOM3MEHEHHBIX IIOTOBBIX KeJIE3, PA3BUBIIMXCH B JOJIBKH.
Y MYKUYHH OHH OCTAIOTCA HEJZOPA3BHUTLIMH, 4 V JKEHIOHH (POPMHPYIOT MOJOUYHLIE
JKeJIe3sl B IepHOoJ MOJIOBOTO co3peBannd. Bo Bpema GepeMeHHOCTH 3TH JKeJIe3hl VBe-
JAUYUBAIOTCH, A4 TOro 4T00bl 06eCHedUTh HOBOPOKAEHHOIO caMOi MeHHON muiei
Ha 3eMm.Je.

DYyHKIHUHA KOKH. Koxxa, BRINOMHAA 3aIUTHYIO QYHKIIMIO, HAZEKHO 3allUIaeT
BCe HAXOAAIMHECd TOoJ Heil opraHbl OT MeXaHHUeCKHUX MOBPeKACHHAH, IPenaTecTBYeT
ImoTepe BOABLI OPTAHH3MOM U IPOHHKHOBEHHIO B Hero 601e3HeTBOPHBIX areHToB (bax-
Tepui, npocredniux, rpudos).

B kosxe pacnionaraercs 60JIbII0€ KOJIUUECTBO UYBCTBATEILHBIX HEPBHBIX OKOHUA-
HHUH, ITO9TOMY YeJIOBEK MOYKeT OIMIYIIATHL IPUKOCHOBeHHe, 00NIbL, HUBMeHeHUe TeMIIe-
PATYPLI OKPY:KAIOMei cpenl.

Kosxka obecmeunBaeT vaaJeHne HEKOTOPBIX OPOAVKTOB o0MeHAa BMECTe ¢ IIOTOM H
KOJKHBIM cajioM. B Hell B HOAKOIKHON M UPOBOH KIETUATKE HAKAIJIUBAIOTCH OCHOB-
HBIe 3anacsl :Kupa. Koika NpHHUMAaeT YUACTHE U B TePMOPEryaAlUHd OPraHu3Ma.

KoKA 1 TEPMOPEIVIALNAA. Koska — ocHOBHOI opzan mepmopezyaauuu. OKoIo
80 % renaa, obpasyoiieroca B OpramuaMe IPH OKHCICHHUM PA3JIAYHLIX BeILecTB H
PN COKPAaIeHHM MBINII], BBIAEIAEeTCsI BO BHENIHIOO Cpeay depes3 Koiky. Ilpm BbICO-
KHAX TEMHEP&TYD&X Opr}Ka_lUDIEI‘O BO3O4yXa pacmnperme COCVAOB KOXXH H yBelInue-
HUe BRIAETeHUA U MCIAPEeHUdA IOTAa ABIAIOTCA BAXKHEUIIINM MeXaHU3MOM TelJIO0TAA-
uH, MPeJOXPAHAIONINM YeJ0BEKAa OT neperpesanusd. [Ipn noxomoganuu cocyIbl KOKHT
ped)IeKTOPHO CY:KaloTCd, KPOBOTOK VMEHLIIaeTcA W IIOTePH Telja CHHKAIOTCA.

3ANNOMHHTE
Inugepmuc * flepma ¢ lNogkoxxkHas xmpoBas knerdarka ® Horru ¢ Bonocoi

[TPOBEPBTE CEBA

1. Yto npepcrtasnser coboir Koxa Kak opraH? M3 kakux TKaHen oHa coctout?

2. KakoBbl OCHOBHblE (YHKUWH KOXKH?

3. Kakve npov3sofHbie KOXW BaMm M3BECTHbl M Kakoe CTPOEHHEe OHW HMetoT?

4. Kak KpOBEHOCHbIE COCyAbl KOXMW YYacTBYlOT B npouecce TepMoperynsuuu?
Cocrasbte cxemy, ODBACHAIOWYK 3TOT MexaHu3m Tepmoperynsuud. B uém npo-
ABNSETCH B3aMMOCBS3b CTPOEHWS KPOBEHOCHBIX COCYLOB KOXWM WU UX (PYHKUMA?

5. BbisBneHo, 410 B HOpMe 4enoBek Dosee BOCMPUMMHYMB K XONOAY, YEM K Tenny.
Kak 3T0 MOXXHO AOKasaTb MCXOASA M3 aHAaTOMUYECKOrO CTPOEHWSA KOXM?

1. OT 4Yero MOXeT 3aBMCETb CTeNneHb OBONOCEHWA HapPyXXHbIX NOKPOBOB Tena y
pasHbix nogen?
2. MoyeMy npu 3HAUMTENILHOM MOBbILWEHWKW TeMmnepaTtypsl Tena, Bbi3BaHHOM NpoO-
178 cTyaHbiM 3abonesaHueM, yenosBeKa HauMHaeT 3HOOUTL?
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FRERFREFFRFERREELL

Mos JIABOPATOPHUA

UccnegoBaHue ¢ nomowbio Nynbl TbiJIbHOW W NNAAOHHOW CTOPOHbI KWUCTH
Llenb paboTbi: M3yuuTb BHELHEE CTPOEHUE KOXKHbIX MOKPOBOB YesnoBeka.
Marepuanbl U o6opygoBaHMe: pyyHas ayna.

Xoa pabortbl

1. PaccmoTtpuTe nog nynow Tbi/ibHYK NOBEPXHOCTb KMCTH WU KOXY nagoru. OTmeTbre,
4TO Bbl OBHApYXW/IW Ha KOXE.

2. OTtBeTbTe Ha BONPOCHI.

e Kyna segyT nopbl, M3 KOTOPbIX BbIXOAST BOAOCHI?

e [louemMy y4acTKK KOXH, pa3fenéHHble Ha pOMBUKHW, KBaApaTUKK W TPEYrONbHUKH,

Bnectat?

e 3a cuér kakux obpasoBaHWW KOXa BO Bpemsi 03HoDa cobupaercs B cKkiagkw

(rycuHaa koxka)?

e Kyaa BefyT MefiKMe nopbl Ha NaflOHHOH MNOBEPXHOCTH KOXKMK?
3. MNposegnTe KapaHgawoMm NO TbibHOK cTopoHe KucTW. [louemy, Ha Baw B3rnag,

OlYUEHWE NPUKOCHOBEHWUS CMEHSAETCS OllyuleHMeM xonoga?

OnucaHue Mep No yxoay 3a KOXeW NUUa U BONOCAMM
B 3aBMCHMOCTH OT TUNA KOXH
Llens paboTbi: nonyyuTb ONbIT NPUMEHEHUA 3HAHWMK MO YXOA4Yy 3a KOXEeW nuua “
BONOCamMH B 3dBMCHMMOCTH OT THMNE KOXM.
Marepuanbl u obopynoBaHue: camoHabnogetrue.
Xoa paborbi
1. YmonTecb ¢ MblioM 1 Yyepe3 3—4 4 NNOTHO MPOMOKHUTE AULO DyMaKHOW Koc-
MeTHyeckon canderkon. Mo 4Mcny M MHTEHCMBHOCTM OCTaBNEHHbIX Ha candeTke
HKHUPHbBIX OTNE4YaTKOB MOXHO CAEsiaTb BblBOA O THUNE KOXH.
Hopmanernas koxca — Ha candeTke OCTAOTCS HE3HAYUTE/IbHbIE XKMPOBbIE
oTneuyatku (8 obnactu Hoca u nba).
Cyxas Koxa — Ha canderke He OCTaETCA YXHMPOBbIX OTNE4YaTKoB.
XKupras koxa — Ha candeTke 3aMeTHbl MHTEHCHBHbIE YXMPOBbIE OTNeYaTKM
B obnactu Hoca, ulék, nba U mMeHee MHTEHCUBHbIE B ApYrux obnacTtax nuua.
KomburupoBaHHas Koxa — YMEPEHHbIE KUPOBble OTNEYaTKU pacnonarakoT-
ca B8 T-3oHe nuua (nob, Hoc, nogbopoaok).
2. Cpenante BbiBOA O YXMPHOCTH CBOEW KOXXM Ha pasHbiX yyacTKax KOXW nuua.
3. Obcyaute nonyyeHHbie pe3ynbraTbl C POAWUTENAMM.
4. OnuwKTe BO3MOXKHbIE MEpPbl MO yXO4y 33 KOXEeW /iMua M BOJOCaMW B 3aBUCH-
MOCTH OT THUMNa KOXH.
5. Paspaboraiite pekoMeHZauuu No yXo4y 3a KOXKEW CBOEro Niiua W BOJOCaMM.

179
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BJIMSTHUE HA KOXKY ®AKTOPOB
§ 3/ . OKPYIKAIOIIEI CPEJIBI.
TUTUEHA KOXKU

BiHAHHE HA KOKY GPAKTOPOB OKPYIKAIO-
IEl CPEJbI. Pacmpocrpamenmne cpencTs

1. Kakoeo 3HayeHWe KOXHbIX MOKPOBOE ANS 3alInTel OT X0J04a 1 IIeperpeBa moMora-
opraHu3ma yenoeeka? eT JeJ0BeKy paboraTs M B 3anonaapbe, U
2. Kakoebl OCHOBHblE NPW4YKHbI TPaBMar1ama? B nycTelHAX. OZHAKO CIIOCOOHOCTH Ueso-
3. Kakue M3 M3BECTHbIX BaM OpPraHW3MoB BEKA CEMOCTOATCILHO IIDOTHBOCTOMATL
ABNAOTCS NPUYMHON 3aboneBaHUl KOX- TeMIePaTyPHBIM KOJIeOaHMAM ITOHU3U-
HbIX MOKPOBOB 4Yenoeeka? auck. OpraEmaM YesIOBeKa CTaJsl UPe3BEI-

YAWHO YYBCTBUTEALHBEIM K HHM 1 JIETKO

nmoABepraeTcsa pasaUUuHBIM HapyIIeHUAM.
Bcé boanmre aogeil ¢ TPYZOM IMEPEHOCAT HE TOJLKO XOJIOX, HO H HEe3HAUHTEILHYIO
JKapy, CTAHOBACH IIPAKTHYECKH HETPYIZOCHOCOOHBIMH B JKapKHe JeTHHe IHH.
IToaToMy MBI MO2KeM TOBOPHTE O CYIIECTBOBAHHWH PA3IHUYHBIX (DAKTOPOB PHCKA IIA
3I0POBELA B CBA3HU ¢ HapymeHueMm tepmoperyagnnu. Cpegn HUX — meperpeepanue u
IepeoxjJasKJeHne, KOTOPEIe CONPOBOKIAIOTCH PE3KHM VXYIIIeHHeM COCTOAHHUA
yenoBeka u TpebyioT OLICTPOro OKasanudg AoBpadefHON MOMONIIHN NOCTPaZaBIIEMYy.

ITPO®PHUIAKTHKA H JOBPAUYEBHAA [IOMOIIDL ITPH TEILIOBOM H COJIIIEYHOM YIAPAX.
Tenmnosoit ymap — Gone3HeHHOe COCTOAHHE, BOSHHKAIOIIEe B pe3yJabrare o0IIero
nmeperpeBaHuAa OpPraHimu3Ma OpPH JJIHTEeJILHOM BO34eHCTBHHM BBICOKOH TeMIepaTyphl
OKpy:Rammen cpensl. Tenmoeoil yoap BO3HHKAET IIOTOMY, UTO HPH IEPErpeBaHnHd U
YPEe3MepPHOM IOTOOTAEJCHHUH OPraHu3M TepsieT DOJLIIOe KOJHYECTBO JKHUIKOCTH,
KPOBB CTYIIAETCA, HAPYIDAETCA paBHOBeCcHe coJed B opraHuaMe. B TAKENbIX cayuaax
9TO MPHUBOANAT K KACJIOPOZHOMY TOJTOZAHWAIO TKAHEH, B YACTHOCTH IOJOBHOIO MO3Ta.

ConmeuHslii ygap OPOMCXOAUT OPH AEHCTBHM NPAMBIX COJHEYHBIX Jydell Ha
HEeIOKPEITYIO ToJI0BY. OGEITHO 9TO COTPOBOIKIACTCA IeperpesanueM reja. [Ipnagaxkn
COTHEYHOTO yAapa U nepBad IOMOIIL NOCTPagaBIIeMy TaKkHKe JKe, KaK U IIPH TEIJo-
BOM vzIape.

Ixs Toro uTobBl CHU3UTE BEPOATHOCTL IIeperpeBaHusa OpraHn3Ma, O4eHb BaKHO
cobaonaTh IPaBUJALHEIN numwbesoil peyxcum. IlnTeé craboro uag, MHHepPaIbLHOM
BOIBI, KBEACA ITIOLZEPIKUBAET BOAHO-COJIEBOe PABHOBECHE B OpranuaMe. ¥y norpebiaenue
JI100BbIX &AKOTONBLHBIX HATHTKOB B JKapy pPe3Ko HapylaeT TePMOPEryJaAIlnIo U CIIO-
cobcTByeT HACTYIJIEHHIO TEIJIOBOTO yIapa.

IlepBrle mpU3HAKKW TEIJIOBOIO yZapa — BAJIOCTH, pa3bUTOCTh, TOMIHOTA, FOJIOB-
mag 60as, TONOBOKpY KeHne. [Ipn nanpHelinmeM IeperpeBAHAN IIOBLIIIAETCA TeMIIe-
patypa rena go 38—40 °C, moskeT HACTYIHTL 0OMOPOK, 4 MHOTAA Jase CYZOPOTH.

o mpubniTHaA Bpada mOCTPajgaBOIETroO CJEAVEeT YJIOKHTL B TEHH HJIH B XOPOIIO
IIpoBeTpUBaeMOM moMemeHun. K romose, a Tak:ke K o6JaCTH KPVIHBIX COCYIOB
(DOKOBBIE MOBEPXHOCTH LIE€H, MOAMBIIIKY, TaAX0BEIe 00IACTH) OPUKIAABIBAIOT MY 35I-
PH CO ILAOM HJIH XOJOAHOH BOAOH. MOoKHO VEYTATL OOILHOTO MOKPOI ITPOCTLIHGIH,
a IJIA YCKOPeHHUA UCIAPEeHUA BKIIOUYHTL BEHTUIATOP.

180 TrABMBI KOKH. Koxka mocTosHHO ITogBepraeTcs pasHoodOpasHbIM BHEIITHUM BO3-
IeiHcTBHAM, M JaJIeKO He Bcerga 9TH BO3ZeHCTBUA MMOJIe3HBl 414 Heé. Pusnueckune n
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XAMHUUYECKHE PA3AParK TN YaCTO BhI3hIBAIOT BOCIATHATEIbHBIE TPOIECChl KOMKH —
nepmarutel. HanGosee uacTo BeTpeuaeMble JePMATHTHI — MOTEPTOCTHA, ONPETIOCTH,
0JKOTH W 0OOMOPOIKEeHHUA.

IloTéprocTs — MecTHOE BOCTAJNeHUE KOKH, BOBHUKAIOIIee Mo BIUAHUEM MeXa-
Huueckoro pasapaskenus. [loréprocts uarme Bcero obfpasyerca HAa TATKAX W Nalb-
IaX HOT B Pe3yJjbTaTe HeyMEeJIOr0o yXOoAa 3a KOMKell WU MNPU HOIMIeHHUH IJI0X0 M0H0-
6panHOil 00YBH.

Ilpu npusHakaxXx mOTEPTOCTH HEOOXOAMMO CAeJaTh BAHHOUYKY C MAapraHioBKOii,
gaTeM, OPOCYIIHUB O0OJIbHOE MECTO, HPUCHIIATL VAP0, IPUCBIIKON MJIM ¢cMa3aTh
JKHUPHBIM KPEMOM.

Onpenocts — BOCIHAJIEHHE KOMKHU B CKAAAKaX, BOZHMKAIOIIEe B Pe3yabTaTe Tpe-
HHAA BIaKHBIX MOBepxXHOcTeil. OmpesocTs yalne BO3HAKAET B JKapKoe BpeMsA rofa y
TYUHBIX JI04eH, & TaKMe Yy IPyAHLIX geTed. [Ipu ompenocTu Koka KpacHeeT, I0AB-
JAAIOTCA MOKHYIIINE VUACTKH ¢ HePOBHBIMHU KoHTYpamu. Hepeako onpenrocTs 0ca0ms-
HAETCA THONHMUKOBOH uan rpudroBoil nudernueii. Jlewuenne npoBoaut Bpau. na
NpeayIpexaeHUA OIMPeJIoCTH HeoOXOAUM peryiaifgpHbld THTHeHHUYeCKUH yXoa 3a
Kosxeil. IIpu npeapacmoI0KeHHOCTH K OIIPEJIOCTH KOKHEIEe CKJIAAKA ITOCJIe MBIThA I
IPOCYIINBAHMUA MAIKUM HOJOTEHIIEM PEKOMEHIVETCHA IPOTHPATL HNPOKUIIAYEHHBIM
PACTHUTENbHBIM MACJIOM U IPHCHIIIATL HIYAPOH UIH TAIBKOM.

Osxor — moBpe)kIeHNe TKaHell, BRI3BAHHOE AeMCTBUEM BBICOKON TeMIIepaTyphl,
XHUMHYECKHX BellecTsB, BHEHTPKHECHOI‘O TOKa H paﬂHDﬂKTHBHOPO HE.TIy‘-IEHHH.
IIpoGrema coXxpaHeHHUA JKU3HU YEJIOBEKY, MOJYUHBIIEeMY OOIIUPHEIE 0XKOTH, ABIA-
eTcsa OLHOH M3 CAMBIX CI0JKHBLIX B COBPEMEHHOH MeIHIIMHE.

B 6niTy 1 Ha npomsBoacTBe Handosee YaCTO BCTPEUAIOTCHA TEPMHYECKHE 03KOTH.
Ilospeskgatomee OelcTBHE BBICOKOH TeMIepaTypbl He TOJBKO OrpaHMUYHNBAaETCH
00/Ie3HEHHBIMA TIPOABICHUAMHU B MECTE 0’KO0ra, HO W 3aTPAruBaeT TKAHU KOYKHBIX
IIOKPOBOB, BBEIZLIBASA UX OMEPTBEHHUE, 4 B THAIKENBIX caAyuyadX U rubesb 4eJ0BeKa OT
0JKOTOBOTO LIOKA HJIN 03KOroBoil 6osesnu. TaArxecTsh COCTOAHMA TOCTPAZABIIETO OT
02K0Ta 3aBUCHT OT HECKOJBKHX (PaKTOPOB: IJIOIIALH 0XKOTOBOH HOBEPXHOCTH, & TaK-
ke rryOmnHEe!l oxxora. Ecan nnomans mopaskeruda npessimaer 10 % Bcell moBepxHO-
CTH TeJia, TO PA3BUTHE 0YKOTOBOro mokKa Heusbexuo! Ilmomans 03ora MOMKHO IPH-
MEPHO OIIpPeAeNnTh caeayviomuM oopaszom. Cunraercs, UTO MOBEPXHOCTEL KOKH PYKH
cocraBaser nmpumepuo 9 % ot obureit naomagn KOKHBIX HOKPOBOB, Horu — 18 %,
rpyvau u cnuasl — 10 9 %, skuBoTa u noacuauner — mo 9 % . [laomans oxora obaa-
CTH OIPOMEKHOCTH, a TAKJKe 0JKOT IIHIeBOT0 TPaKTa IpupaBHNBAlT K 1 % naomagn
MOKPOBOB Teja.

ITo rny6uue nopaKeHnd 03KOTH OBIBAIOT UeTHIPEX cTeneHeii: | cremens — mokpac-
menne Koxky; 1l crenenh — moABIeHHe NYy3bIpeil, 3aTONHEHHBEIX THKAHEBOH JKHIKO-
ctpio; 111 u IV crenmenn — moaHoe paspylmieHne KoM, o0yIMIHBAHUE C MOPasKeHUeM
Jexanux HHUAEe MbIIIIT. XHMH‘IECKI’IE 0JOTH Yalne BCeTrD ABIAIOTCH CIeICTBHEM
TOMATAHUSA HA KOXKY KOHIEHTPUPOBAHHON KHUCIOTHI (cepHoii, A30THON, COMAHOMN),
peske — eAKHUX Mmiesoueii (eAKOro Kalusa UM HATPHUA, HAIATLEIPHOTO CIIUPTA), XJIOP-
HOH H3BECTH.

OKOTOBBIH IIOK PasBHBAETCA B CBAS3H C pPa3gparkeHHEM OTPOMHOTO KOJHUUECTBa
HEPBHBIX 9JIeMeHTOR 00mupHO# o6ractn mopamedans. Yem Gonbine mIomMags 0 OTa,
TeM uamnie ObIBaeT U TsKesee mporexkaer mok. I1pu oxorax 6osee 50 % moBepxHOCTH
Tejna oK Habalogaercda Y BeeX HNOCTPAZABIINAX M ABAAETCS OCHOBHOM HNPHUYHUHOHN 1 81

CMepTH. MexannaM 0K0TOBOTO IIOKAa CX0OeH ¢ MeXaHH3MOM TpPaBMATHYECHKOTO
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III0KAa, HO CBA3AH HE TOJbKO C CUILHON §0/bI0, HO U CO BHAUATEIBHOW MOTepeil 3 u -
KOCTH OPraHM3MOM uUepes3 MOBPe)KAEHHbIe TKaHU. B 3aBUCHUMOCTH OT IJIOMIAAHA O3KO-
ra morepd JXUAKOCTH 3a HECKOJbKO UACOB MOJKeT cocTaBUTh 3—4 1. Kpome Toro,
paspylleHHLIe TKAHH HAUYMHAIOT BLIAEIATE TOKCHUYECKHE BeIIecTBa, KOTOPLIe C KPo-
BOTOKOM Pa3HOCATCA MO OPTAHM3MY, HAYHHAIOT €r0 OTPABIATE W BLIBLIBAIOT HAPY-
menue paboThl BhiAeAATeNbHOU cucTeMbl. CaMo jxe HAPYIIEHHe [MeJTOCTHOCTH KO-
HOT'O IIOKPOBAa JeJIaeT OPpTaHu3M abCcoII0OTHO §6e33aliUTHEIM ITepes a1060i uHperu-
eit. TakuMm 06pazoM, IPOUCXOIUAT IIOCTEIIEHHOE PA3BUTHE OXKOTOBOIT H0I€3HHN moOcIe
0JKOTOBOTO IIIOKA.

Bonb oT 0:0roB mocTaBideT CTpPAIlHbIE MYUYEHH:A, 00IerYUTh KOTOPBLIE MOTYT
TonbKO 0bezbomuBaomue cpegersa. [loaromy qias npefoTBpanieHUd PA3BATHAA IOKA
HeoOX0AMMO KaK MOJYKHO CKOpee BBeCTH mocTpagaBiieMy obeafoamBaloliee cpem-
cTtBO. Ui 9TOTO MOMKHO HMCHOJIL30BATL IPENAPATHI, COAepskaniue AHAJIBIHAH, —
aHalbreTHKHA. B OOILHHYHLIX VCIOBHAX MOTYT TaAKJKe IPHMEHATLCA Apyrue 06e3bo0-
JUBAIOIIHE CPeICTBA, B TOM YHCJIe Fa30BhIe CMECH Ha OCHOBE BAKHUCH a30Ta U KHUCIO-
pona. Kpome Toro, nocrpagaBuiemMy HeoOX0AMMO KOMIIEHCUPOBATH MOTEPHU MUIKOCTH
UM XOTA OBl TOCTAPATHCA UX YMEHBIIHTE.

Jns aToro MOKHO 00M0KHUTEL 0D0MKIKEHHYIO MOBEPXHOCTEH MYy3LIPAMH CO JIBAOM
UIn mearo)aHoBRIMHA MaKeTAMH, HADOJIHEHHBIMH CHETOM HJIH XOJO0ZHOH BOZOM, I
mocraparbesa 00ecneunTh MOCTPAagaBIIero 00NIbHBIM TEMJIBIM MATHEM.

B ciay4uae NoJaydeHHd HOCTP&,D;&BHIHM 0 OI'oB, CBEA3aHHBIX C Hapymezlnem nemocT-
HOCTH KOYKHBLIX IOKPOBOB, HHA B KOEM CJIyUYae HeJb3A: VIAIATEH C HOBEPXHOCTH OJKOTa
OCTATKH CTOPEBIIIeH 0JeKAbl; CMAa3bIBATL 0O3KOTOBYIO IOBEPXHOCTD ¥KXUPOM UIIH MOCHI-
IaTh €€ MYKOH HIH KpPaxXMaJl0oM; BCKPBIBATL NY3LIPH; OMHTOBATL O00MIKEHHYIO
TOBEepPXHOCTE. Bee atm geHcTBHUA TOJBKO VCYIYyOAT MONTOYKEHUEe TPABMHUPOBAHHOTO,
VCUIAT IMIOK UIAU CIPOBOIUAPYIOT MPOHUKHOBEHHE WH(EKITUHA.

IIpu comHEUHBIX OKOTAX MCIMONL3YIOT PA3JIUUHBIE CPEIACTBA, KOTOPLIE IIPOIAIOT-
cA B alTeKax. JTO MOTYT OLITH a(hupHLBIe Macaa (POMAaMIK0OBOe), 4 TAKIKE KPEeMBI OT
COMHEUHBIX 0:K0T0B ¢ BuTaMuuoM E. IlepBag moMoms Ipu XUMHUYECKHAX 03KOTax —
HeMeZIeHHOE IPOMBIBAHNE HOPaKEHHON KOKHM ¢aabbIM PACTBOPOM COZEI (IIPH 03KO-
re KHCJI0TaMu), YKeyea (OpHu o3kore miejsouaMmun) 1ubo npocTo G0AbIIUM KOJTHUeCTBOM
IIPOTOUHON BOABI.

Ob6Mopoikenne — TTOBPEIKACHHE TKAHeH Tesaa mofx Bausuauem xosaoxa. Ocuosunas
IpPHYNHA TOBPEXKACHNA TKaHedl TP 00MOpPOIKeHHN — CTOHKHNE H3MeHeHHU A B KPoBe-
HOCHBIX COCYZax, BEIZBAHHEIE UX AIUTEILHLIM CIasMOM, ABIAIIIUMCA 3allUTHOHN
peakIiueil opranuama Ha oxJaykaenane. Jamre scero o06MOpask MBAIOTCH VIIHbIE DAKO-
BUHBI, TAILILI PYK W HOr. KpoBooOpamenne B HUX MOCTENEHHO 3aMeideTcd, a
3aTeM M BOBCE ITPeKpalraeTcs.

IlepBas momoins Opu 0OMODPOKEHUH IAKIIOUYAETCA B TOM, UTO IIOCTPALABIIETO
HYHHO KAK MOMKHO CHOPEE corpeTs, OGJIO}KP[B ero Ppen}{aM}a (BO,T_ia B FPEHKE HE OOJIHI-
Ha OBITH OUEHL TopsAueli), U oTupaBuTh B GoabHUNY. OOGMOPOKEHHYIO KOHEYHOCTDH
HYIKHO IOTPY3UTEH B TEnayio Boxy (37—40 °C) 1 ocTOPOKHO PACTHPATE L0 IOKpacHe-
HUS ¥ BOCCTAHOBICHHUSA UYBCTBUTEILHOCTH, 3aTEM HATOMUTL NOBA3KY. Hennaa pactu-
pPaTh CHErOM HJIH HOTPYIKATh O0MOPOIKEHHYIO KOHEUHOCTD B X0JI0HYIO Bogy. Caexyer
IIOMHHTE, 4YTO OSMOPDJKEHHLIE YTIaC-TI{H Temaa DCDGEHHD UYBCTBUTEJNbHLI K XO0JI04V,
MO9TOMY B HajbHeWNIeM WX HYKHO TIATeILHO 00eperaTsh 0T ero BO3AeiicTBud.

182 TUIHEHA KOKH. [ TOTo 4TOOLI HMETh 3J0POBLIE KOMKHEIE TOKPOBLI, HEOOXOIH-
MO COAEPIKATH KOIKY B uHcToTe. I'7maBHBIN cmocob yxoma 3a Hell — peryiasgpHoe
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MBITHE, MPH KOTOPOM C TOBEPXHOCTH KOMKU CMBIBAIOTCH BBIIETEHUA CATBHBIX H
IIOTOBBIX ’Ke€JI€3, OPOTOBEBIIHEe MEPTBbIE KIETKH JIHUIEPMHCA, IbLIb, MHKPOOLI,
YACTUIIBI TPA3N.

Ha rpasnoii KoKe Yen0BeKa HAXOAUTCSI OTPOMHOE YHCI0 MUKPOOPTAHU3MOB paa-
AUUHBLIX BUA0B — 20 30—40 TeIc. Ha 1 em?. JInmo caegyeT MBITE TEILIOH BOAOH, TaK
KAK X0JIO[HAS CTIOCOOCTBYET 3aKYIIOPKE MPOTOKOB CAJBHBIX JKesié3 U 00pasoBaHUIO
yI'pPeBOH CHINIH, a TOpAYAd JelaeT KOXKY ApAOI0d U MOPUIMHHUCTOI, CHUIKAA €6 aia-
cruuHocTh. 1llefo caeayeT MBITH C MBLJIOM KaXKABIH AeHb. Boblle Bcero mogeepike-
Ha BPeIHLIM BHEIIHHMM BO3AEHCTBHAM KOi3Ka PYVK.

Ilpu BpImOMTHeHHNU AoMAalIHell paboThbl, 3arpa3HAIONIIel PYEH (YHUCTKe OBOIIeIl,
CTHPKE, MBIThE MOCYbI), MeaecoodpasHo Moab30BATHCH PE3WHOBBIMHA NEPUYATKAMUA.
Ecnu mx #er, peKoMeHAYVeTCA HCIIOJbB30BATH CHUJIUKOHOBLIN KpeM, CO3ZAIONIHIl HA
KOe PYK TOHKYIO 3amuTHyio miaeéaky. Ocoboro yxoza Tpebyer Koxka jgmogeii, pabo-
TAOIAX B CeJLCKOM X03AHCTBEe WA B CBOHX oropozax u cazax. OrpoMroe Koamue-
CTBO MUKPOOPraHWU3MOB, B TOM YHCJe U 00Ie3HeTBOPHLIX, CKATIINBAECTCA IIOX AJIMH-
HbBIMHA HOI'TAMH, E[UE)TOMy HUX HYHHO pE‘I‘YJIHpHO UCTPHI‘aTb.

T'HrHEHUYECKHE TPEBOBAHHSA K OJEJK/IE U OBYBH. YCIOBHA S KU3HH COBpPeMeHHO-
IO YeJIOBEKA CHUJILHO OTJIHYAIOTCA HE TOJBKO OT YCJIOBHH CYIIECTBOBAHUA IIePBOOLIT-
HBIX IpenkoB. M3nmavanbHo ofe’kaa mpegHasHavanach AJA TOTO, YTOOBI 3aIIANIIATD
yeJIoBeKa OT X0J0/a, BeTpa, A0 Ad, cHera. Ogesxaa qoKHa OBITH JETKOH, He cTec-
HATH IBUMKEHHUN, He MEIIATH AbIXaHWIO 1 KpoBoobpamennio. Ilpn Huskoit remmepa-
Type OKPYIKAIOIIero Bo3AyXa ofeskaa JOJKHA MPendTCTBOBATEL ITOTepe Telljia opra-
HHU3MOM, COXPaHAA TeMIEPATYPY KOMKHU TyA0BUI A Ha ypoBHe 32— 34 °C. B :xapkue,
COMHEeUHBIE THU OAexkIa, HaobOpOoT, OOMKHA OPEIATCTBOBATEL AOCTYOY K HAIIEMY
Teny colHeuHoro uaayueHna. CBeTasie TKaHU B OonbIimei cTENIeHN OTPAyKaiOT COJI-
HeUHbIe JIYUMd, YeM TKAHHU, OKPAIIeHHbie B TéMubIe nBera. OcobenHo DonbIIoe BIA-
AHWE HA OPTaHU3M OKA3LIBAIOT YILTPA(GHUOIETOBLIE JYUH, a4 JETOM TAKHUX JIVUell B
cocTaBe COJHEUHOT0 CBeTa CPaBHUTENLH0 MHOTO. Hefonbmue 10351 yabTpa(uoaeTo-
BOTO HU3NVUEHHUA OUEHb IIOJE3HBI A4 OPTaHW3MAa YeJ0BEeKd, TaK KAK OPH 9TOM B
Koske BeipabaTeiBaerca sutamun D. Ho 6onbmne 1o3sl yasTpadMoIeTOBOTO U3IyUe-
HUSA MOTYT BBI3LIBATH OXKOTU U AAKEe CTATH IPUUYUHON 00pa30BaHUA OMTYXO0JIeHd KO-
HLIX TOKPOBOB. BoT mouemMy He0OXOAUMO ¢ IOMOIIBLIO OAEKAbl PeTYIUPOBATL IPH-
TOK YVJALTPA(PHOIETOBLIX JVUeH K KOke. JTO MOMKHO CAeJaTh, 00Hakasd Tesao B 005~
el MM MeHbIIell cTemeHH, a Takke moxbupad TraHu, obaagaroniue PasIUUYHON
CTeIMeHbI0 TPOHUIAEMOCTH AJA yabTpadmoneToBslXx aydeil. Hambonbimee xonmue-
CTBO 9THX JIyUeil IPOXOJUT Uepesd TOHKHUe TKauu (Maiis, 6aTucer), pagpeskeHHble TKa-
HHA (MApPKUBET, BYaJib) H HCKYCCTBEHHBIE METKOBbLIe TKAHHN, 4 HAUMEHbLIIIee — uepes
TEMHLIE MIJI0THLIE XJI0TUaTo0yMAaMKHbIe TKAHH,

Onesxaa 1od/KHA HEe TOJBKO 3alllUNIIATE TEJ0 OT BeTpa U X0J0/1a, HO U MIPOINYCKATD
BOOAHKIE TAPEI ¥ BO3AVX. Beas BO3AYX MO 04K 00U TOCTOAHHO YBIAMKHACTCH U3-3a
HUCHOapeHud I0Ta, ¥ BOASHLIC MAPLI He JOIKHBI CKATLIUBATHCH U KOHAEHCUPOBATHLCHA,
MIPUBOAA K OUCHEL HEIPUATHBIM ONI[YITeHUAM.

O6yBnr moMoOraeT VIEpsKHBATL CTONY B HOpMalbHOM moaoxenwn. Oxmo ua
OCHOBHBIX THTHEHHYECKHX TpeOOBaAHUN, NpeAbABIAEMBIX K 00YBH, — OHa JOIKHA
IMOMOTATH MBIIIIITAM M CBA3KAM YJ.[EP}RHBBT]: CBOO CTOIIBI B HOpMaJILHOM NOJI0¥eHHHA
¥ He CTeCHATH ABUIKeHUs nanbies. Kpome Toro, obyBh momkua OBITH CYXOW U
TEII0H, TAK KAK MMEHHO IMepeoxjasKAeHie HOT YACTO IPHUBOAUT K HPOCTYIHBLIM 183
gafoeBanuaM.
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SAKAJMBAHHUE U ErO POJIb. 3BecTHO, UTO 340poBLe uenosexa Ha 30 % sasucur
0T HACJAEACTBEHHBIX (haxkTopos, Ha 10 % — OT MEAUIHHCKOTO OOCAYKUBAHUA U Ha
50 % — ot obpasa Ku3HH. 3HOPOBLIH 00pas MMU3HA — HTO PAIMOHAILHOE TATAHHUE,
BaHATHA CHOPTOM, OTKAa3 OT aJKOTOJA U KYPEeHHA B MHOroe apyroe. Basxuyio poab
B VEpPeOJdeHNH" 3NJOPOBLA Hrpae'r H 3aKalTHUBAHHEe.

3aKaTUBAHNE — 3ITO HAYUYHO ODOCHOBAHHOE CHUCTEMATHUECKOE HCIOJIL30BAHUE
ecTeCcTBeHHLIX (PAKTOPOB HPHUPOALI A8 MOBLIMICHHUA YCTOHUHMBOCTH OpPranmMsMa K
nebaaronpuATHLIM (AKTOPAM OKPYIKAIOMIeH Ccpeabl.

CrocoBbl 3AKAJTHBAHHAA OPTAHHU3MA. EcTecTBeHHBIMHI NPUPOIHBIMEA (haKTOpaMmu
dAKATIABAHHAA CAVIEAT BO3OVX, BOOA 1 COJTHIIE. BﬂKEJIHBEI{KE HeOTAeIHnMO OT (}JI’IEHT{E'
CKOW KYJILTYPBI, MO3TOMY OHH BCETIa PACCMATPUBAIOTCH KOMILIEKCcHO. B Témioe Bpe-
MA roja 4adA 3aKaJIHBaHHA MOM{HO HCIOJL30BATL IJIHTENLILIC IPOTYIKHA Ha CBEIKEM
BO3AVXE, COH B IOMEINIEHAH C OTKPBITBEIM OKHOM IIPH TEMIIEpaType BO3LyXa He HHAjKE
16 °C. Ilonesno moma ekeJHEBHO XOAWTh IO Moy OocukoM. B xomoxnoe Bpems roza
OIA 3aKalTUBaAaHHAHA I/ICHOJIB:}yIDT AO3HUPOBAHHBIE ITPOTVIIKHA MEITKOM, XDﬂbﬁy HA IbIAAaAX.

3axkanmBanEue BOAHBIMM IIpolegypaMu mmeer cBoum ocobennoctu. Boxma Boiee
OHEePTUUYHLIA 3aKaluBaoIuid (PAKTOp, UYeM BO3aAyVX. TemaompoBOZHOCTL BOALI B
28 pas boabmIe TENJONPOBOIZHOCTH Bosgyxa. Kpome TeMmepaTypHOTO, BOZa OKa3bl-
BaeT MEeXaHHYECKOe BO3IZeHCTBHE HA KOMKY, OCYIIECTBIAA cBOeoOpasHBEIH Maccak,
KOTOPBIH yIydIDaeT KaluJaIgpHoe KpoBoobOpalenne.

Hawubomnee pacnpocrpanéunnie GOPMBI 3AKAIUBAHUS BOLOH B JOMAIIHHUX YCI0BU-
AX — obrupanuga, obausanus u aym. HaunnaTs, sakaauBanmue ciaeayeT IPH TeMIe-
patype Boas! He ke 34—35 °C. [lpm exxegnesHom obauBannun (o6THUpAHUN) Yepes
raskaple 6—7 gmell TeMmepaTtypy BoAsl caexyver cHmkars Ha 1 °C mw goBecTtn eé no
22—24 °C. Obrupanusa u 06IUBAHUA BOLOU YKA3AHHOW TEMIEPATYPHI PEKOMEHIY-
ercd IpomoKaTs 2—3 Mecdra.

SABOJEBAHHA KOKH U UX NPEAVIIPERIEHUE. Hempasunsnmoe nuranue, mego-
CTaATOK pAZa BUTAMHHOB, HecOOJIOZeHHE IPAaBHJ THTHEHE! U T. II. — BCE 9TO YBEIH-
YuBaeT BePOATHOCTEL 3ab0IeBaHUHA KOXKHBIX IIOKPOBOB.

3aKymopKa MPOTOKOB CANBHBEIX JKEIE3 MOJKET TPHBOAUTH K BOCTATHUTEILHBIM
mpomeccaM KOXH. B pesyabTare BO3HHKAIOT IIPLIITH, HOMHUKH, (PYPYHKYJIELL.
¥ moZpoCTHOB H3-3a Pa3BHBAIOIIHXCA B KOJKHOM caje DaxTepuil obpasyerea yepe-
6aa coiny. YTo0BI YMEHBLIINTS YHCIO YIpeH, ciaeayer maberaTh oCcTpoi U JKHPHOH
AN, JYYIIe CIeIUTh 3a YNCTOTOH KOJKH.

CaMbIM 4acTBIM BAPYCHBIM 3af0meBanneM KOMH ABAA0OTCH OOPOAAaBKH, KOTOPLIEe
MOTYT INOABIATLCA B CAMBIX HEOKHIAHHEIX MecTaxX, HalPHMep Jajke IO HOITAMH.
Wuoroa ux NpHXOZATCA YIANATL XHPYPTHUECKHM IIYTEM.

Pacnpocrpanénasim 3afoeBaHMeM KOKH H BOJOCAHOTO MOKpOBa ABIAETCHA
CTPUTYIINH JIHumIai, BO30yIUTeIeM KOTOPOTro ABIAeTca rpubox.

Ha mecrte mopakeHusa BOJOCAHONO IIOKPOBA BOJOCHI 00IaMBIBAIOTCH y CAMBIX
KOpHeil m ofpasyioTca mponaemuHbl. HeloBek sapaskaercs TpubKoOM OT KOIIEK,
cobax mam ODOJBHBIX JI0Ael. JTo 3abojeBanue 00g3aTeIbHO CIEAVeT JeUHTh.

Knemun asnarorca Bo3byaureneM sapasHol 00JIe3HHN KOMKHEBIX IOKPOBOB — YeCOT-
K#. YecoTouHEIe KIEIIU OTINYAIOTCA OUeHb MaJTeHbKNMA padmepamu. OHu cnocoOHEL
IPOHUKATEL B KOKY U IPOTPLI3aTh B HeH XOALI IIHHOI B HECKOJBKO CAHTHMETDOE.

CaMKH OTKIAZBIBAIOT AHIA TAKIKe B KOKY. YecOTKa BLI3LIBACT CHILHEHININAH 3V 1,

184 He OAOImIAil YeJIOBEeKY COCPeZOTOYHTLCH, CIarTh. B HacToAmee BpeMsa dYecoTKA
IZOBOJBLHO OBICTPO M3I€UUBAETCH.
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3AlTOMHHTE

Tennoso# ypgap ® ConHeuHbiH ypap ® 3akanusaHue © [epmarur ¢ Oxxor ®
O6moposxerne ® [Moréproctu ® Onpenocrs

[TPOBEPBTE CEBA

1. Kakosbl ocHOBHble npasuna yxoga 3a nokposamu tena?

2. KakoBbl OCHOBHblE TUrHeHWYeckue TpeboBaHWA, NpenbsBlAseMble K OAexae U
obysu?

3. KakoBbl OCHOBHbIE NMPUUUHBI HapyLeHUs TennoobMeHa U NyTU ero NPoUNaKTUKK?

4. Yto MOXeT ctatb NPUYMHOM BOCMANMUTENbHbIX MPOLECCOB KOXMK?

5. Kakosbl OCHOBHble NPHEMbI OKa3aHusa NEpPBOH NOMOLULKM NPHU Pa3/IMUHbBIX TpaBMax
KOXK?

6. B uém 3aKknoualTCcs CXOMACTBO W PA3/IMUMA MEXAY TEPMHUUYECKMMH OXKOramu
M OXOramu, Bbi3BaHHBIMM XUMMUYECKUMM BelecTsamu?

7. KakoBbl OCHOBHble NPHUYMUHBI NOABNEHMA YrPEBOM CbINKM Ha KOXE NOAPOCTKOB
M Mepbl €€ NPodHNaKTUKK?

1. MoXeT nu CTpUryUiMit Nnwwai NosBUTBCA Ha OTKPbITBIX y4acTKax KOXMW 4enoseka
u nouyemy?

2. MNouemy wusgpesne xutenu CpeaHed A3uu B XapKylo norogy npegnoyutanu
XO[IUTb B O4YEeHb TEN/NbIX BaATHbIX Xanarax?

FREFRPRRERFREELFPIE

Mos JIABOPATOPUSA

BbINTOJIHHUTE 3AJJAHUE

M3yuute poctynHblie uHOPMALWOHHBIE MCTOYHMKU O FUrMeHuuYeckux tpebosa-
HUAX K ofexae u obyeu. Paspabortaite Komniekc mep no cobniofeHuo rurueHm-
yeckux TpebosaHuit K cobcTBeHHOM oaexae U obysM.

3JTO BAXXHO 3HATH

lMpaBuna zakanuBaHusA
3akanueartbcsa HY>XHO, chenya onpe,qenéHHblrw npaeunam.

1. MugusmuayanbHbii nogxod. [Ons KaXkaoro 4enoseka HeoOXOAQMM CBOM PEXUM
3aKanuBaHWA: YactoTa WM LAUTENbHOCTb 3akanuBalolUx npoueayp, Temnepatypa
BOObl U BO34YyXa.

2. CuctemaruuHocTb. lNepepbiB CHUXKAET NPUOBPETEHHYIO YCTOMUYMBOCTS.

3. MNocteneHHocTb. BaxkHo nocteneHHo I'IpHCI'IOC&ﬁﬂHBaTbCH K Heobbl4HbIM YCNoBHAM.

4. Pa3Hoobpa3uve 3akanuBaolwmx cpeacte. [lns 3akanuBaHWsa HYXXHO co4yeTaTb pas-
Hoobpa3Hbie hakTopbl BHEWHEW Cpeabl. 185
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KPATKOE COAEPKAHHUE I'V/IABbBI 10

K mapy:xXHLIM TOKPOBAM YeJIOBEKA OTHOCATCA KOMKA U €6 IPOHU3BOAHLIC — HOTTH
H BOJIOCEHI, 4 TaKsKe CIH3ucThIe 060n10uKkn. OHM ABIAIOTCA €CTECTBeHHOH IpaHAIeH,
paszendionieil BHYTPEHHIOK cpely OPraHM3Ma W BHEIIHIOK CPeLy.

Koxa cocrour m3 ABYX CII0OEB: sammaepMuca W AepPMBI. DOuIepMuc odpasoBaH
MHOTOCJIOHHEIM OPOTOBEBAIOIINM anuTeaneM. MEpTELIe KIeTKH 9IUTeIN A IIOCTOAH-
HO CAYIIMBAIOTCA, HX MECTO 3aHMMAIOT *KHBBIEe KJIeTKH HHKHHAX cI0€B. [lepMma, nan
cOOCTBEHHO KOKa, COCTOUT U3 COeIUHUTEIbHON TKaHu. B Hell pacmonoKeHsl KpoBe-
HOCHBIE COCYALI 1 MHOTOYHCIEeHHBIe HEDBHBIE OKOHUAHUA — pernentopsl. B Hell ke,
Ha TPaHHIle ¢ HOZKOKHON KIeTUaTKOH, pacrmosaraioTcsa HOTOBBIe skexessl. IloT mo
cocraBy OJIM30K K MoUe.

OcnoBHBIC (DYHKIHHA KOJKH: 3alIUTHAA, YYBCTBHTCIbHAA, BEIICIATEIbHAA, 3a11a-
caminad U TepMOPeryIaIlHoHHAA.

dpuzuyecKkue 1 XHMHUECKHe Pa3apaskKuTe/Id YACTO BHIZBIBAIOT BOCHAIHUTEIbLHBIE
npomecchl KOMKH — ZepMaTHThl. HempaBmiabHoe muTanue, HEZOCTATOK pALA BHTA-
MHHOB, HecOOJIIOIeHTE IPABHJ 'ATHEHLl — BCE 9TO YBeIHUHBACT BePOATHOCTE 3a00-
JeBaHHH KOJKHBIX TOKPOBOB. 7148 TOoro 4Tob6sl IMETh 3L0POBLIE KOKHEIE ITIOKPOBEI,
Heo0X0OHUMO COAepskKaTh KO3KY B umcroTe. [maBHEIN criocod yxoma 3a Heil — pery-
aApHOe MBEITEE. Kpome Toro, orpomMHoe 3Ha4YeHHMe HMeeT cOOII0ZeHHe THTHUeHBI
omexanl u O0yBH.

3axkanrmeague — OTO HAYUYHO OOOCHOBAHHOE CHCTEMATHUECKOE HCIIOJIL30BAHHE
€CTeCTBEHHBIX (DAKTOPOB HPHPOALI OJNA NOBBIIIEHHUA YCTOHUYHBOCTH OpPraHmaMa K
He0IaronpUATHBEIM (JaKTOpaM OKpyrKammieid cpeabl. EcTecTBe HHBIMY IPHUPOIHBIMHA
(hakTOpaMu CJIYIKAT BO3AYX, BOJA M CONHIE. 3aKAJTWBAHAE HEOTHEeJINMO 0T (pusuye-
CKOH KYJIBTYPBI, IIO3TOMY OHHM BCerga paccMaTPHBAIOTCH KOMILIEKCHO.

s IIpoexTbl M MccnegoBaHus N

1. Vgyuenne BIUAHUA MOIOIIUX CPEeJCTE Ha JKHPHOCTEL KOYKH.
2. BoigcHenue QYHKIUH KOMKHBIX PEIENTOPORB MOAVIIEUEeK MMAJbIIeB.
3. Uayuenne paboThl pelenTopoB KOPHEH BOJOC.
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nasa 11
BbIAENEHUE

B opraHuame yenoseka NOCTOAHHO NpPoO-
ucxonut obmeH Beulecte. B atoi rnase
Mbl PacCMOTPUM OCOOEHHOCTU Bblaene-
HUS NPOAYKTOB >KU3HEAEATENbHOCTH W3
BHYTPEHHEH cpepnbl OpraHu3Ma 4yenose-
Ka 4epe3 cneuudasv3vpoBaHHYIO Mo4e-

BblOE/TUTENIbHYIO CUCTEMY.

Bbl Y3HAETE

— O 3HayeHWu BbieneHusd, B TOM u4ucne
ONs noagepyaHus MNOCTOSIHCTBA BHYTPEH-
HEW cpefibl OpraHyv3Ma;

— O CTPOEHWHW OPraHoB MOYEBbIAENHUTENb-
HOW cUCTEMbl U MX YHKUMSAX;

— O perynsuvd OesTenbHOCTH MoOueBblge-

NUTEeNnbHOM CHUCTEMBDI,
— o0 3aboneeaHuax opraHoB MO4YEBbIOESIH-
T€NbHOW CHUCTEMbI KM MUX HpOdDPIJ'IaKTHKe.

Bbl HAYYUTECDH

— BbISIBNATb  CYLIECTBEHHble  MNPU3HaKH
OpraHoB CMCTEMbl MOYEBbIAENEHUA;

— 0ObACHATH 3Ha4YeHWEe OpPraHoB CHCTEMbI
MO4YeBbIAeNeHUs;

— yCTaHaBnuBaTb B3aWUMOCBA3W  MEXay
0CcOOEHHOCTAMM CTPOEHUA OpraHoB Moue-
BblAENEHHMSA W BbINOAHAEMBIMH WMWK YHK-
LHAMM;

— 0ObACHATL BAMAHWE HEWpPOryMopanbHOM
perynsuMM Ha paboTy mMouesblaenuTenbHon
CHCTEMBbI;

— OnWcbiBaTb Mepbl NPOdHNaKTUKK 6o-
nesxHew opraHos MOY€eBbIAENUTENBHOM
CUCTEMBI.
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1. Kakue nytv sbigeneHus npoayKToe obme-
Ha BeLlecTe U3 opraHW3Ma YenoBeka Bam
M3BECTHbI?

2. Kak ocyuiectensercs perynsuua pabo-
Tbl OPraHoe, COCTOALMX M3 MbilLUEUHOM
TKaHW?

CkavaH c material100.tilda.ws

§ 3 8 BbIZAEJIEHHWUE M ET'O SHAYEHUE.
* OPIT'AHbBI MOYEBBIAEJIEHHUA

SHAYEHHUE BBIJIEJEHHA. B pesviabTaTe
nporecca 6bldeneHuAa TPOUCXOINT yaa-
JeHUe H3 OopraHusMa TexX IIPOAVKTOB
o6MeHa, KOTOpPLIE He MOTYT OBITH HCIIOIb-
soBansl. IIpoaykTe! pacnaza pasinyHbIX
BemlecTs, oOpasylomueca B KJIeTKax
OpraEmaMa B MpOIecce pasmnoodpasHbIx
OOMEHHBIX peakIluil, cHauajla IOCTyIIa-
I0T BO BHYTPEHHIOI Cpexy, a 3aTeM

BBIBOAATCA U3 OPranmaMa. 3HaUYeHHE BLIJEJCHHA 3AKJII0YAETCA B HNOLJEPIKAaHUH
IIOCTOAHCTBA BHYTPEeHHEN Cpeabl Opranma3Ma.

OPramnst BBIAEIEHAA. OCHOBHBIMH OpPradHaM¥W BBIACJIEHUA SHABIAIOTCH MTOUYKH,
uepes KOTOpPEIE YIATAIOTCA a30TCOoLepiKalie IPoAyKTEL pacuaaa 6e1KoB, 130BITOK
BOILI, HEKOTOPLIE COJTH H Apyrue BemecTsa. Takum o6paszoM, HOUKH NOAAEPIKUBAIOT
IIOCTOAHHOE COOTHOIIEHNHE BOALI M COJICH B OpraHuaMe,

Brigerenne npogykToB obMeHa BeIlecTB OCYHIECTBIAETCHA W APYTUMU ITYTAMH.
Yepes mérkme U3 opranmMaMa UeIOBeKAa yJajideTcd YIVIEKHUCIbIN ras3, nebosabimoe

Mouka KopkoBoe  Mosroeoe
BELLECTBO  BELECTBO

lMNoye4yHan
noxaHka

MoyeTo4HuK

MoveBoi
ny3blpb

CdummkTep

MoyeucnyckaTenbHbli
KaHan

Puc. 83. Mo4eBbloennrensHas cucrema

KOJHAYECTBO MAPOB BOABI, HEKOTOPLIE JeTy-
YHe BellecTsa.

IloToBEIE Kene3bl BBIZEIAIOT uepes
Hapy’KHbIE ITOKPOBEI TejJa BOAY, MOYEBH-
HY, aMMHWaK, COIH. ‘-Iepea HKHIMMeUHHUK H3
OPraHU3MAa € KAJIOM YAAIAIOTCH COJIU AN0-
BHTELIX TAMKEIBLIX METAJNIOB.

OPrAiibl MOYEBBIIEJINUTEBHON CHCTE-
MbI, HX CTPOEHHE H ®YHKIIHH. B anatomun
UeJJOBEeKA OPraHbl MOYEBbINETIeHWA OTHOCHAT
K MoueBmlgenuTennHoit cucreme. Cpemun
OpPraHOB MOYEBBLIZCJICHHA Pas3IdvIaloT: noy-
KU, MOYEMOYHUKU, MOUEGOU NY3blpb N
moveucnycramenvibill kanaa (puc. 83).

Ioukun — mapusle Go6oBHAHBIE Opra-
HBI, PACIOJIOMKeHHBIe y 3amHeidl CTeHKH
OpIOOIHOH MOJOCTH HA ypoBHe 1-To U 2-T0
TNOACHUYHLIX IO3BOHKOB. Macca ramkzmoit
noukn npmbamsurensimo pasHa 150 1.
Ilnuaa mouku B cpeguem 12 cwm. Ilouxnm
OpUKpenjgeHsl K OpPIOONIHOH CTeHKe clI0eM
COEIHHUTENLHON THKaHH TaKkuM obpasom,
YTO pacIogaramTcd IIo 0o6e CTOPOHELI II03BO-
HOYHHWKA, HAJ MOACHANEeH, H03aIl MeYeHH
U JKeIyaKa.

Caapy:xu Ka)kgasg OOYKa IOKpPLITA 000-
JOYKAMH H3 COCIHHHTEJILHOH H JXHPOBOH
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naea 11. BelgeneHue

CoeauHntensHo- Moarosoi cnoi

TKaHHas
obono4yka

MNoueuHan apTepus

MoveyHas noxaHka <E_
Moue4Han seHa

KopkoBbiit chown

Puc. 84. CtpoeHue Mo4vKku

Trann. [louxa cocTOMT M3 ABYX CI0EB: 0oJee TEMHOTO HAPYIKHOTO — KOPK0O8020 .
Gosiee CcBeTIIOT0 BHYTPEHHEro — mo3zoeozo (puc. 84). BoruyTeiil Kpail mouku obpa-
IIEéH K HO3BOHOYHHKY. B 8TOM MecTe B MOUKY BXOIAT M BLIXOAT U3 HEE KPOBEHOCHBIE
cocynbl. B aToM ke MecTe B HOUKe HAXOAUTCH [IOJIOCTE, HA3kIBAEMAaHA NOYeYHOU JOXAH-
koti. OT moueuHOH JIOXAHKH KAMKIOH IMOUKH OTXOAUT MOUCTOUHHK, COCAMHATIOIIMI
IOYKY C MOYEBLIM ITY3BIPEM.

MoueBoii my3sIpb — TVIAAKOMBIIIEYHBIH MEIIOK, CAVIKAIMUi aas cbopa MOUM.
OH pacnoso’kKeH B HUMKHeH YacTH Tasa MesKAY IPAMONA KAIMKON 1 T00KOBBIMHU KOCTA-
mu. C BHenIHeil cpeJoil MOUEBOH Iy3bIPh COeIHHACTCA MOYEHCIYCKATeJIbHBIM KaHa-
JIOM, IePeKPLITEIM CIIeIHNANLHEIM c(PUHKTepoM. CTeHKH MOUYEBOT0 NV3LIPA PACTATH-
BaIOTCH, KOTZA OH IIOCTENEHHO HAIIOJIHACTCA MOYO0H, H COKPAIIalTCd, KOTZa IIPOHC-
XOINAT MOYEHCIYCKaHHe.

MHKPOCKOITMIECKOE CTPOEHHE IMOYIKH. MpuHocsauwasn
DYHKOIUOHAILHON eJHHHIEH MIOUKH ABIAETCH e
Hepor. OxgmeE HedpoH MOKeT oO0eCHeYHBaTh g;:;%‘:gu;:"
mponecc (PHALTPAIAHN, OJHAKO KOHIEHTPHUPOBA-

HHAe MOYH OPOMCXOOHUT TOALKO IIPH COBMECTHOH

pabore muorux Hedponos. OrgenbHbIl HedpoH

COCTOUT W3 KANCYJAb. W NOYEYHO020 KAHAJIbUA E::&f:
(puc. 85). Ognu me)poH MOMKeT 00ECHeUUBATL KadiGyii
nponecc (PHILTPAIIMHA, OJHAKO KOHIEHTPHPOBA-  C KanuANspHbIM { > 4
HIe MOYM MPOUCXOAMUT TONBKO MPU coBMecTHOit KYO0UKOM DOl SEK
pabore HeckoabkHux HepoHos. Kammaa mouka > j
COCTOHUT NpuUOAN3UTENsHO U3 1 MaIH He()pPOHOB. / '

Kancyner HepoHOB pacmosokeHbl B KOPKO- Kanvsirmonan
BOM CJIO€ ITOYKH M OPeICTABJIAI0T c000il MHUKPO- CceTb
CKOMUYECKYIO YAIIeYKY M3 ABYX CJI0EB 2IHTEIH-

AJIBHBIX KJETOK, MEeMIAV KOTOPbBIMH HMeeTcH noqeqﬂgiﬁ /
IIeJeBHIHOE IIPOCTPAHCTBO, JalOIlee HAadYalo :;::;gn
IIOYeUHOMY KaHAJbOY. BHYTPH Kalcyasl pacio-
J0KeH KJaIyDOUeK KpPOBEHOCHBIX KaMHJIADPOB,
obpasyomuiica B pesyJbTaTe MHOTOKPATHOTO
BEeTBJICHNA IIOYEYHOHW aprepum, Hecymei kposs PHcC. 85. CTpoeHune HedpoHa

CobuparensHasn
TpybBouka
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§38. BbigeneHue n ero 3HadeHue. OpraHbl MOYeBbigeneHus

B noukn. [lovyeunas aprepus OTX0ZUT OT a0PThI, JaBiIeHUe B Heil OYeHb BeJIUKO, U 3a
45 MuH Yepesd NOYKH NPOXOLUT BCA KPOBb OPraHM3Ma UYesJOBeKa.

OBPA30OBAHHE MOYHM H EE BBUIEJEHHE H3 OPTAHH3MA. 3a CuUéT BLICOKOTO AaBlie-
HHUA KPOBHU B KAYDOUKOBBIX KAIHJAAAPAX Boga X HeOOJIBIIHE MOJEKYIbl PA3IUYHBIX
BeIlleCTB, COAepIKAIlHecA B ILTa3Me KPOBH, HPOXOAAT depe3 TOHKHE OLHOCIOHHLIE
CTeHKHN ¥ [OMAJAIO0T B [IeJIeBUHOE IPOCTPAHCTBO KAIlCyiIbl, OT KOTOPOH HAUMHAET-
cd moueuHblil kanasn. OOpasoBaBIINiicA IPH 9TOM PAacTBOD HA3LIBAIOT NEPEUUHOIL
mouoii. Ilo cocraBy mepBuuHasa Moua GIM3KA K JHUINEHHON GeJIKOB mIa3Me KDOBH.
Benku n3-sa 6osbmoro paaMmepa MOJEKYJ He MOTYT HOHACTL B IPOCBET KANCYJILIL.

IlepBuunas Moua cogep:KUT MOYEBUHY, caXapa, BUTAMUHBI, MUHepPaJIbHbIE CONH,
amuHOKHCIH0TEL. Takum obpasom, Gonbiiag YacTh KOMIIOHEHTOB NEPBUYHON MOUYH
HeoOX0gMMa OPraHM3My U He JOJIKHA yAAIATbHCA U3 Hero.

W3 npocsera kancys nepBruYHAas MOYA ABHIKETCA IO U3BUTOMY KaHAJIBLIY, CTEH-
KH KOTOPOro cIoco0HBI K 0OpaTHOMY BCAacbIBAHUIO DOJILIIMHCTBA BEIIECTB, COAEp-
JKamunxcd B nepBuuHOI Mmoue. Ilpu aToM U3 nepBuIHOI MOouH 0OPATHO B KPOBb, IPO-
XOAAMYI0 OO0 KaOoWaadgpaM, ONAeTANIUM HM3BUThIe KaHaAbIlbl, HOCTYyOalOT BOAA,
CONM HATPHUA M Kalaud, IMI0K03a, BUTAMUHBI, AMHHOKHCJIOTBI, T. €. Té BellecTma,
KOTOpbIe OPraHM3M MOIKET HCIOJML30BATH B Ipomeccax ofMeHa M TepAThH KOTOPLIE
Ob1710 OBI OTIACHO AJS 340POBLA.

B peayabpTare KOHILIEHTPUPOBAHUA U3 TEePBAYHON MOYH B KaHanbiax obpasyercsa
6mopuiHai moua, koropas cogep:xut 98 % Bogel, 1,8 % mouesunsi, 0,2 % moue-
BOM KHCJIOTHI U HEKOTOpPbIe MHUHepanabHble conu (Tabx. 8). 3a cyTKU ¥ 340POBOTO
uenoBera odpaayeres 1,7—2,0 1 Bropuunoil Mmoun, utTo cocraBiager npumepao 1 %
obbéma nepBrunoil Mmoun. Ilo cobupatenbHBIM TPYyOKaM BTOPHYHAA MOUA IomajaeT
B NMOYeYHDBIE JJOXAHKH U JaJiee 10 MOYeTOYHHKAM B MOYEBOH Iy3bIPb.

Tabnuuya 8

CpaBHUTENbHbIH COCTAaB NNa3Mbl KPOBW, NEPBUYHOW U BTOPUYHOW MOUM

Buisecian ﬂnasn:ﬁ KPOBH, ﬂ:{;:::ﬂ:;ﬂ B:::::“;Z“
Benku, »upbl, rMUKOreH 7—9 — —
Inioko3a 0,1 0,1 —
Hatpui (B coctase conew) 0,3 0,3 0,4
Xnop (B coctaee conew) 0,37 0,37 0,7
Kanui (B cocrase coneu) 0,02 0,02 0,15
MouesuHa 0,03 0,03 1,8
MoueBas kucnorta 0,004 0,004 0,2

PEryisaimsa MOYEOBPA30BAHHA H MOYEHCILYCKAHUA. Perynanua gagmHbIX Opoiec-
COB OCcyIiecTBadeTCHA HEﬁpDPYMODBJU:HLIM Hy’l‘éM. W3 nouer mo MOYETOUYHHKAM HOCTO-
AHHO IBHXYVTCHA HebonbIINe IIOPILHHA MOYH, CHOCOﬁCTBYI{]IIIHB IIOCTEeIIeHHOMY HAIIOJIHe-
HHWIIO MOYeBOTO IIV3bIPA. MO"-IBHC]IYCI{BHHE IPOUCXOOHUT ped]JIeI{TDpHO: B IIeHTPAIbHVIO
HEePBHYIO CHCTeMYy OT pelellTOPOB MOYEeBOT'0 IIY3bIPA NOCTYyIIaeT CHTHaJ O TOM, 4UTO ero
CTeHKH pPacTAHYTHI H, CIeJOBATeJBHO, HAKOIIHAJOCL MHOI0O MOYH. B pe3yarTaTte H3
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masa 11. BeigeneHue

HEePBHOU CHCTEMBbI MPUXOIUT CUTHAI, 3ACTABIAIONIIN CTEHKH MY3bIPHA COKPATHTHCH U
usbaBuThesa 0T Moun. Bo BpeMsa MouencnyckaHMsa OTKpbIBaeTcd c(PUHKTED, PACIOJIO-
YKEeHHBIH MEXAY MOUEBBIM ITY3BIPEM U MOUEHCHYCKATEJILHBIM KAHAJIOM.

CreHKU NTy3bIPA COKPAIIAIOTCH, M MOYA IO AaBJIeHUEM MOCTYIIAeT B 9TOT KaHaJl.

Wmenno Tax Bcé u mpoucxoauT y mameHbkux gereit! Ho B mpoitecce B3pocnenns
aToT pedeKe CTAHOBUTCH MOJKOHTPOJIBHBIM BBICIITUM OTIEIAM MO3ra, © MOUYEHUCITY-
CKaHue JeJaeTcd IPOU3BOJILHBEIM. B HOpMe y B3pOCJIOTO UeIOBEeKa JKeJaHUe OTIOPOHK-
HHTHL MOUYEBOH Ny3bIph BO3HHUKAET, KOIMa B HEM HakamampaeTcda okosao 0,5 g1 moun.

3AMTIOMHHTE

lMouka ® Hegppor ® Mouesoi nyzsipp ® Mouerournku ® MoyeucnyckarenbHbii
KaHan

lTPOBEPBTE CEbBA

1. Yto npeacrasnser coboun npouecc BbigeneHus? Kakoso ero 3HauyeHue B opra-
Hu3Mme uyenoeeka? Kakue opraHbl NMPUHWMAKOT yyacTUE B €ro OCYLLECTBNEHUU?

. Kakue opraHbl BXOAAT B COCTaB MOYEBbIAENUTENbHON CUCTEMDbI?

Kakoe cTpoeHue MMEKT MOYKWM M KaKOBO MX MECTOPacnoOfiOXEHWE B OpraHuame

yenoseka?

4. Yto sBnsetcs OCHOBHOM (DYHKUWOHaNbHOM efuHuuer nouku? OTeer oboCHYMTE.

5. Kakue BellecTBa ygansoTcs M3 OopraHuM3Ma 4enoseka c MOYoMn?

6. PackpoiTe mexaHn3mbl perynauun modeucnyckaHus. Hem ator npouecc y B3poc-
NIOr0 YenoBeKa OT/IMYAETCA OT TaKOBOMO Y MasieHbKUX aeten?

W N

Kakue Bsewectsa BaualoT Ha paboTy MOYEBbIAENUTENbHOW CUCTEMbI B mpouecce
ryMOpanbHOW PErynsuumM WM KakoBbl OCOBEHHOCTHM WX AercTBuA?

FEFFFFEFRERPELRRERE

Mos JIABOPATOPUA

OnpepgeneHue MeCTONONOXEHUA nouyek (Ha Mynsxe)
ueflb pa60'rhl: Hay4YHuTbCA onpenensatb MecTtonosioXXeHue novYek B opraHu3mMe 4enoseKa.
Marepuanbl 1 obopynoBaHHe: My/sK Topca Yenoseka.
Xop paborbi
1. U3syunte uHcbopmauMoOHHbIE UCTOYHUKM OO OCOBEHHOCTAX PacnofioXeHUs opra-
HOB MOHEBbIAenHTEHbHOﬁ CHUCTEMbI B opraHH:-me yenoBeka.
2. PaccMoTpUTE NMPEeanoXKeHHblM MyNsX Topca YenoBeka.
3. Onpegenute MecTopacnonoXeHWe noyek.
4. Cp,enaFtTe BblBO4 O MecTopacnonoXxXeHud noyek B opraHM3IMe YesioBeEKa.
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3ABOJIEBAHUS OPTAHOB
§ 39 MOYEBBLIEJIUTEJIBHOM
* CUCTEMBI, X
IPEJIYIIPEXKJEHUE

BCNIOMHMWTE Hapymennsa paborTbl modyex NPUBOAAT
K M3MEHEeHHIO COCTaBa BHYTpPeHHel cpe-

1. Uro TaKoe BHYTpeHHsis Cpefia opraH13ma An opranwena. Hpa srom mapymsency
W Kakos eé cocras? TeueHHE MHOTOUYHCIEHHEBIX peaKIuii

2. Kakoe 3HaueHue ANS OpraHMaMa ueno- oOMeHa BeIIeCTB, YTO IPHBOAUT K cbHoio
BEKA MMEET OTHOCHUTENbHOE MOCTOSHCTBO B pafoTe Bcex OpraHOB M CHCTEM Opra-
BHYTpeHHeW cpefbl? HHU3Ma M BBI3bIBAET OMMACHOCTD AJA JKHU3-

3. Kakue cHcTeMbl OpraHoe npHHMMaOT un yenosexa. Ecan nmopaskénusie 6oaea-
yyactue B nogfgepXaHuu NOCTOAHCTBA HBIO IMOUKHU IIPOU3BOAAT MAaJI0 MOYH, TO
BHYTPeHHeW cpeap!? BOIA 3afepiKHUBaeTcsd B OPramuaMe u

BO3HUKAIOT OMEKL.

Yepea moYKM MHOTOKPATHO IIPOXO-
AT BCe BelljecTBa, HaXoOAIIIecHd B KPOBH, B TOM 4HHCJIe H Te, KUTOphIE MOTyT paspy-
IaTh KamncyJabl He)DOHOB: YKCYC, AIKOT0JIb, TOBAPEHHAA COJIb.

Oxpno us 3aboreBaHuil OPramoB MOUEBLIIEICHUA — MoOYeKaMeHHad 00Je3Hb.

Kamunm — aT0 TBEpABIe Tesna, KOTOPbIe MOTYT 00pa30BBIBATLCA B HOUYKAX HIN
MOYEBOM Iy3bIpe, UTO MPUBOAUT K BOZHUKHOBEeHHUIO Doell, KPOBOTeUeHNAM, BOCIIA-
JeHUIO, HAPYIIEHUAM OTTOKA MOoun. KaMHHA MOABIAAIOTCA B TeX CAydasx, KOTga Moda
IIepPeHACHINIeHA COMAMHU UJIH B Hell He XBATAET TeX BEIIeCTB, KOTOPLIE MPeIATCTBYIOT
00pasoBaHUI0 9TUX TBEPABIX Tex (puc. 86). YHame Bcero KaMHM COCTOAT HU3 COJIEH
KaJbIlUA,

Mepsl mpenyopekgeHHA MoOUYeKaAMeHHON 00Je3HM CBOAATCHA K YMEHBIIEHUIO
cofepIKaHua B KPOBHU BEIECTB, U3 KOTOPBIX 00pa3yioTcsa KAMHHA, € TOMOIIbIO JTeued-
HOH AUeTHl UM JeKAPCTBEHHLIX NPEIapaTos.

Ecau B mourm mpounuxaioT 00Je3HETBOPHLIE DAKTEPHUH, OHM MOTYT BLI3BATL B
He()poOHAX BOCHATUTEILHLIN IPOHect — nmueJoHedpHT U PA3PYIOUATE OLHOCIONHBIHN
aMUTeNnH Kamcya He)poHOB. B aToM cayuae M3 KpOBH B MOUY HAYHYT IPOHUKATDH
KPYIOHBIE MOMEKYJbl U KJIETKH KPOBH U B MOUe
MOABATCA OEJIKH, 3JSPUTPOIUTHLI, JTeHKOMHUTEHI.
Ilpnm moBpeXICHHH CTEHOK MOYEYHBLIX KaHAaJb-
1eB yXyairaercsa od0paTHoe BCAChIBAHHE B KPOBb
He0OXO0OMMEIX BEIeCTE, B YACTHOCTH COIeH. DTH
BEI[eCcTBA BLIBOAATCA C MOUOH, CO3AABAA, TAKAM
00pa3oM, UX HEXBATKY B OpPTaHHU3Me.

Emeé ognuMm s3aboseBanueM OpraHos BbIgeIe-
HHUA ABJIACTCA HUCTHT — BOCHAJEHHE MOYEBOTO
HYSBIPH. y SﬂDPOBGI‘D yeJ0BeKa Movda CTepHuib-
HA, HO faKTepuu MOTYT MOMACTL B MOUYEBOU

192 Puc. 86. KamHu B noukax npu [V3BIPE IO MOUEHCIYCKATEILHOMY KaHaly H
MOYEeKaMeHHOM BonesHun BEIZBATL HH(pEKIHOHHBLIN IIpoIlece.
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masa 11. BbigeneHue

Ouenb omacHa AJA JKU3HH UEJ0OBEKA OcCTpas MoYeuyHas HEeJOCTATOUYHOCTh —
ObICTpOe CHUIKEHHe CIHOCOOHOCTH IOUEeK OUMINATh KPOBbL OT NPOAYKTOB oOMeHa,
Hanpumep MoueBUHLI. [IpnunHoil ocTpoil moUeuHON HEZOCTATOUHOCTH MOTYT OBITH
MOBPe:KIeHHe ToOUeK, HAPVIIeHHe HX KPOBOCHADKeHH A, MoUYeUHbIe KAMHM, OTpaBie-
HAA U Ip.

3AlTOMHHUTE

MouekamerHass 6onesvp * [TuenoHegppur ® Lucrur  Octpas noyedHas
He[OoCTaTo4HOCTb

[TPOBEPBTE CEBA

1. KakoBbl nocnefcreus HapylieHus paboTbl OpraHoB MoueBblgeneHus?
2. KakoBbl OCHOBHbl€ NPUUYUHBI HapylleHus paboTbl noyek?
3. Kakue 3abonesaHus noyek Bam M3BECTHbI W KaKOBbl Mepbl MX NPOMHUAAKTUKMK?

1. Macca nouek uyenoseka cocraBnset '/, 4actb or obuieit maccel Tena. Mpu atom
oHu notpebnsior 6onee yem 10 % Bcero noctynawoulero 8 opraHuam kKucnopoaa!
Kako# BbiBog MoeT 6biTb chenaH uMcxoas M3 aaHHoro daxkrta?

2. PaccynTaiite NpUMEpPHO, CKONbKO pa3 3a CYTKW BCS KPOBb MPOXOAMT 4Yepes
MOYKW, EC/IM W3BECTHO, Y4TO B MWHYTY NOYKW rponyckaloT depes cebs 1,2 n,
a eé obwuit 06beM coctaenser 5 .

PRFFFFRRERRRFRRERE

Mosa JIABOPATOPUSA

" UCCAIEAYWTE )

OnucaHue mep npodunaktukn GonesHen nouek
Llenb pabotbi: HayyuTbCs ONWCbIBaTb MEPbI NPOMMUNEKTUKKM DoNesHen nouyek.
Marepuanbl U o6opyaoBaHMe: yyedOHUK, [OCTYNHbIE UHIOPMALUOHHBIE UCTOUYHUKM.
Xopg pab6orbi
1. M3y‘-IHTE HHCbOpMaLlHOHHbIe HCTOYHHUKH 06 OCHOBHbBbIX NPpHYHMHaAX HapPyWeEeHKA
Mo4YeBblgeneHra M ero nocnencrTevs.
2. 3anonuute Tabnuuy «3aboseBaHus OpPraHOB MOYEBLIAENEHUS U WX Npodunax-
TUKa».

3abonesaHue CumnTtombl MpUuHHbI Mepbl npotuUNaKTUKH

3. Cpenante BbiBOg O nNpuuMHax 3abonesaHuH NoYeK W WX NPOUNAKTUKE.
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KPATKOE COAEPKAHWE I'V/TABbBI 11

Brigenrenune — oT0 mpomece yAAJIeHuda W3 OPTAaHH3Ma NPOAVKTOB obMena, KOTO-
pbie HEe MOTYT OBITh UCIIOJIB30BAHBI. B HEM IPHHAMAIOT yYacTHe OPTaHbl AbIXaHuA,
MHIEBAPUTEIBLHON CHCTEMBI, KOKu. [IpogykThel pacmaga pasaWdHBIX BeNiecTs,
obpasymomniaecs B KJIeTKAX Oprann3Ma, CHAYAJIA MOCTYIIAIOT BO BHYTPEHHIOO CPeay,
a 3aTeM BLIBOAATCHA M3 OPraHM3Ma HApPy:Ky. 3HAUCHHE BEIACICHUS 3aKJII0UACTCH B
MOZOEePIKAHNH IIOCTOAHCTEBA BHYTPEHHEH cpelnsl OpraHuaMa.

CrnenmaiusupoBaHHON cHcTeMoH, ofecmeuwBalomiedl BblAeJeHHEe IIPOAVKTOB
obMeHa BeIecTB W3 OPranmsmMa, ABJIdeTcs MoueBLIAeJnuTenbHas cucrema. K opra-
HAM MOYEBEBIZEJICHHA OTHOCHAT IMOUKH, MOUETOUHHKH, MOYEBOH IMy3LIPL, MOUCHCIY-
CKATeJLHBIN KaHal.

Yepes mouyKu B BHAE MOUYH YIAJIAOTCH U30LITOK BOIBLI, A30TCOAEPIKAIIIHE TPOAVK-
Tl pacnaza 0eJKoB, HEKOTOPLIE COJH MU APYTHe BellecTBa. JTO JHEProéMEKHH mpo-
mecc, Ha Hero 3aTpauneaerca okosao 10 % Bcell aHeprHHu opraHuaMa.

DyEKIIOHAILHON eguHumell mouxkm sapiagerca mnedpoun. Ormencuniii medpon
MOsKeT ofecIreunBATE Nponece (PUILTPAIHHT, OZHAKO KOHIEHTPHPOBAHHE MOTH IIPO-
HCXOAHUT TONBKO IPH COBMECTHOH paboTre MHOrHX He()pPOHOB.

Hapymennsa paGoTbl moUyek NPUBOLAT K H3MEHEHHIO COCTABA BHYTPEHHEH Cpeabl
opraamama. Haubosree uacTo BerpeuawmmuMucs 3a00JIeBaAHUAMHA OPraHOB MOUEBEI-
IeleHHA HABIAIOTCA: MOUeKaMeHHad 00JIe3Hb, OHeloHe()PHUT, OHUCTHT MU ocTpad
moveYHas HeZOCTATOUHOCTSL. 14 coOXpaHeHNT NPABHILHON padoOTHI OPTaHOE MOUe-
BBIOTEJITATENLHON CHCTEMBI BAjKHO COOMIOZATH NMPaABHJIa THTHEHBI W IIPABHUJILHOTO
OTUTaHNA.

Peryasgnnsa ModeBbIge/leHAS OCYIECTBAAECTCA HEMPOIYMOPAILHBIM ITyTEM.

s IIpoexTs! m BcciefoBaHUA:A I

1. OcoGennocTH cTPOeHUA U (PYHKIIMOHUPOBAHUA MOUCK.
2. 3aboneBaHus OPraHOB MOYEBBIZEJCHUA U UX IMPOPHUIAKTHKA.
3. MeToasl HeCIeZOBAHUA OPTAHOB MOYEBBIJCICHUA.
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PASMHOXEHUVE MN
PA3SBUTUE YEJIOBEKA

Yenosek, kak v noboe xusoe cylie-
cTBO, cnocobeH K BOCAPOWM3BOACTBY
cebe noAoBHbIX — Pa3MHOMXKEHHIO.
B npouecce pasmMHOXKeHWs OT poauTenb-
cKkux ocoben K OeTsM nepeaaloTcs npu-

3HaKKW, Ha3biBaeMble HaC/NenCTBEHHbIMMU.
MHTepecHO mpoTeKaloT y 4Yenoeeka npo-
Leccbl pPoCTa U PasBMUTHUA, Ha OCYyLLECT-
B/IEHUE KOTOPbIX 3HAYMTENIbHOE BAUSIHWE
OKa3biBalOT KaK HAac/NeACTBEHHOCTb, Tak
M YC/IOBUS OKpPY><aloLlen cpegpl.

Bbl Y3HAETE

— 06 ocobeHHOCTSX PpenpoayKuuu 4eno-
BEKa;
— 0 HacnefoBaHWM NPU3HAKOB Yy YENOBeKa;

— O PO MeHeTHYEeCKHX 3HaHWK B NaaHu-

pPOBaHWWU CEMbMH;
— 0 HacnegCTBeHHbIX 6ODE3HF|K yenoee-
Ka, UX NPpU4KUHax U npegynpexneHuu.

Bbl HAYYUTECDH

— 06bsACHATb CMbIC BUONOrUYECKUX NOHS-
TUM: FreH, XPOMOCOMa, XPOMOCOMHbIM Habop;
— packpblBaTb CMbICA NPOLIECCOB Hacnef-
CTBEHHOCTM W  WM3MEHUYMBOCTH, MPHCYLLUX
4yenoseky; ocobeHHOCTH BNMAHWA cpefbl Ha
NPOSBNEHUE NPU3HAKOB Y YeNOBeKa;

— 06bACHATL OTpUUATENbHOE  BAWAHME
BPEfHbIX BeLLeCTs Ha pa3BUTHE 3apofbllia
yenoseKka; BAMAHWE MyTareHos Ha opra-
HU3M YENOBEKa;

— obocHoBbIBaTh  Mepbl  NPOMUNAKTUKM
3abonesaHui, CBA3aHHbIX C Pa3MHOXEHM-
€M U pa3BUTHEM YenoBeKa.
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§4 OCOBEHHOCTH
* PEITPOAYKIIMHN YEJIOBEKA

‘ OCOBEI[II()CTH PASMIOMEEIHHNA YEJTOBEEKA.
BaskpelimnM KH3HEeHHBIM CBOWHCTBOM,

1. Yto Takoe pPasMHOXKEHHE KW KaKoBO ero XapaKTepHBIM IJd BCeX MHUBLBIX OPraHM 3~
Buonoruyeckoe 3HayeHue? MOB, dABJIAeTCA pa3mMHONceHue, MNIH

2. KakoBbl OCODEHHOCTH pasMHOXEHUS penpoaykuusa (or nar. productio — mpo-
Yy M/IEKOMMWTaIOLWMUX KHBOTHBIX? H3BOICTBO), — BOCOpoOU3BeIeHUe cede
3. YeM nonoeble KNEeTKH OTAWYaloTCH OT nogobusrx. Yemosek, Kak U BCe MIEKO-
coMaTruieckux? IIATAION e, HABIAETCA CYIIeCTBOM pagd-
IelbLHOIOJABIM, U A Hero CBOMCTBEHHO

nojaosoe pasmuoicenue — pasMmooxXeHnue

IIPA IOMOIIH ITOJOBBIX KJIETOK.

I[Ipu monoBoM pasMHOMKEHUN TPOUCXOAUT CAUAHUE MYKCKOHN 1 KEeHCKOU Mmoo~
BBLIX KJIETOK, B Pe3yJIbTaTe Uero HOBBIM OPraHMa3M HOJyYaeT OT POSUTENIeH XapaKrep-
HYIO AJIF Hero reHeTHdeckyro HudopMamnio.

HamomuamMm, uTo Bece ocobennocTH, JeIanine HAC HMEHHO JTI0IbMH, TepPeIaioTea
13 IOKOJIEHHA B TOKOJeHHe IPHU IOMOINHN reHoB. Kamapiil zen npexgcraBadeT coboil
VUACTOK CHAOKHOTO XUMHAUECKOTO COEAUHEHUA — 030K CUPUOOHYKACUHOB0L KUCLO-
mst (JHEK). Ona aenagercs OCHOBOII AAEpPHBIX CTPYKTYP KJIETOK — XPOMOCOM.
Peanmzanmng 3aj10KeHHON B reHax HACJHeICTBEHHOH HMH(OPMAIIHNA, IPHBOZAIIAT K
OHocHHTE3yY pa3anuHbIX 0eJIKOB,  IPHBOIHUT, B CBOIO OUepelb, K PAa3BUTHIO HOBOTO
OpraEM3Ma C OPACYIOUMHA eMy IpH3HaKaMH.

IToan 1 XPOMOCOMHBIN MEXAHW3M EI'0 ONPEIEJIEHWA. B sapax G0nbIIHHCTBA KIETOK
Tejaa UeJI0BeKa, T. €. B COMATHUECKHUX KJIETKAX, HacuuThiBaeTcsa 46 xpomocom —
d601lnoll Habop xpomocom (2n), 13 KOTOPLIX 23 OH TOJAYIAET OT MATEPH U CTONL-
KO xe oT orna (puc. 87). [lonoBele KI1eTKH, KOTOPBIe 00pasyiOTCA B IIOJOBEIX JKese-
3ax, COAePIKAT YMEHLINeHHBIH BABOE, T. €. 00UHAPHbBLIL, Habop xpomocom (1n).

-
1
;_:_
s

1

¥ ] [
o =@
r

196

Puc. 87. XpomocomHblin Habop 4YenoBeka
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XpomMocombl B KaXKA01 u3 22 map, MoJay4aeMblX OT DOAUTE e, OMMHAKOBBI M0 CBO-
eMy BHEIIHeMY BUAY, 4 OAHA NIapa PasjIifuyaeTcd ¥ MY’KUUH U MKeHIIHH. ITH XPOMOCO-
MBI HA3BIBAIOTCSH MOJOBBIMH. ¥ JKEHIHH B KAMIOH KJIETKe COZeps;KaTcsd OJHHAKOBLIE
mosoBble XxpoMocoMel. Mx HaswpiBailor X-xpomocomamu. Y MYy:KIHH OJHA IOJOBAA
XpoMocoMa Takad ke, Kak u y :skeHiuH (X), a gpyrad umMeeT HHYIO (JOPMY U padMephbl
U HasbiBaeTcH Y-xpomocomoit.

HACIETOBAHUE IPU3HAKOB ¥ YEJIOBEKA. U B XpoMocoMax, JocTaBIInxcs pedeHKY
OT MaTepHd, U B XPOMOCOMAX, JOCTABIIMAXCS OT OTIA, €CTh HAPLI PeHOB, ONIPeAeIaioIre
110001 IpU3HaK UeJ0BeKa, HAIIPHUMED I'eHbl, KOZUpPYyIomine 1uBer mas. llpu atom ecin
peGEéHKY DOCTAICA OT MAMBI T'€H KAPEeryIadocTH, a 0T Manbl — roay0oriasocT, To riasa
y pebénka OyayT CKOpee BCero KapuMi, TaK KaK reH KapHUX Iiasd aBiasgercsa domMumnupy-
IOULUM.

Kpome Toro, oT reHOB, HOJVIEHHLIX YEI0BEKOM OT POAXATENElH, BO MHOTOM 3aBH-
CHT HE TOJBKO eT0 BHEITHHUH 00IHK, HO U (PU3HYECKHE H YMCTBeHHBIE BO3MOKHOCTH,
xXapaxTep, IpeapacioloKeHHOCTh NN, HAIPOTUB, VCTONUNBOCTD K TeM HJIH MHBIM
6OJIEBHHM, ecTecTBeHHAA HPOI(GJI)RHTEJILHOCT]) MHM3HHM U MHOTOE ,I(IPYI‘OE.

To, uTo KaKALIl IPU3HAK 3aKOJUPOBAH ABYMA POAUTEILCKUMU FeHAMH, OUeHbD
BasKHO. Beadb B cayuae IOBpPeKIeHUA TeHOB OZHOTO poanTenda (HAaIpHMeEp, B Pe3yiib-
TaTe PASHAILMOHHOTO 00JVUeHUA HIN IPYIUX HEeTaTHBHEIX (haKTOPOB OKPYIKAIOIIEH
Cpeabl) MPU3HAKH, NOJYUeHHBIe peOEHKOM, MOTYT HOPMAJBHO PA3BUBATHCA 34 CUET
3M0POBBIX T'eHOB Apyroro pogurenda. B cayuae xorgpa gedeKTHBIMHU ABaA0TeA oba
reHa, MOJyUeHHBLIEe OT POAUTENel, BOBHUKAIOT Pa3IMUHbIe TeHeTHUeCKHe OTKJIOHe-
uuga. OHE YacTo IPHABOLAT K pasBUTHIO 3aboaeBannil, KOTOPBIE MOTYT 3AKOHUUTLCA
rubenbio HOBOTO OpPraHu3Ma.

HACJIEICTBEHHBIE BOJIE3HH, HX NPHYUHBI U NPEAYIPEKIEHHE, K HACTOAIIIEMY
BpeMeHU H3BecTHO OoJsiee 2 ThIC. HACAEACTBEHHBLIX O0Je3Hel UeloBeKa, OLHAKO
gocTaTouHo nosaHo uayueno He Gomaee 500 uz mux. IIpuunnoit rTakux 3abonreBaHmi
MOTYT OBITL PasJIMUYHbIe HAPYILIEHAA FeHeTHUECKOTO0 anmnapara Yejlosera. Hacts ua
HUX MOKeT OBITH CBA3aHa C HAPYIIEHHMAMHN B CTPYKTYpe XpomocoMm (annbmHH3M,
IATbTOHWU3M, NOJNAAKTHUINA, TeMo)UINA U Op.), a
YACTh C IBMEHEHHeM UX UHCJIA B COMATAUECKUX KJIeT-
rkax (cumgpom [ayua, cuazpom Kaatindeasrepa,
CHHAPOM Ilepemescroro-Tepaepa u ap.).
CoBpeMEHHBIE MHKPOCKONBLI HTO3BOJAIOT XOPOIIO
BHUAETH XPOMOCOMEI B AZpax KJAeTOK. Ecam umcao
XPOMOCOM B KJeTKAaX uejoBeKa 00JbIne Wil MeHbIIIe
46 MM XpoMOCOMBI UMEIOT HeHOpMAaJdbHyio (hopmy,
TO BEPOATHOCTL POKAeHHA PeOEHKA ¢ FeHeTHYEeCKH-
Mu 3aboIeBaHMAME OU€HDb BBICOKA.

Kpowme Toro, ma npoaBiaenume niob0To IpU3HaAKA
CUILHOE BIMAHHNE 0Ka3bIBAeT BO3AelicTBUe BHEIIHEH
cpennl. 9TO CBA3AHO C TeM, UTO OOLIUHO HACIEIYVeTCH
He caM NOpPH3HAK, & CIOCODHOCTL HPOABHTL €TI0 B
OmpeneNeHHBIX YCI0BHAX. B pazme cayuaes opmu-
pOBﬂHHE TexX HWJIHM HHBIX ]IFIESE[E_KDB ABJIAETCHA CHM-
TITOMAMU PA3BUTHUH KAKOTO-IHUO0 HACIEACTBEHHOTO Puc. 88. CuMBONLI, NpUHA-
sabomeBaHusd, K KOTOPOMY Y UeJTOBEKA UMEETCH 2€/He-  Tpie npu COCTABNEHUM POLOC-
muieckara npedpacnonodceniocms. Cpeinm HHX  NOBHbIX
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HEKOTOpbIe Dose3Hu cepamna, ruineproHna (IOBbIIIeHHOE JaBIeHUEe KPOBH), peBMa-
TuaM, guaber, muzodppeHud 1 MHorue gpyrue. OgHako 3Z0poBbIil o0pas »KHU3HHI
IIO3BOJISAET NIPEJOTBPATHTL PA3BUTHE TAKHUX 3a00JeBaHUN Y MHOTHX HOCHTeJIell Bpe-
JOHOCHBIX I'€HOB.

Po/b TEHETHUYECKHX 3HAHHH IJ9 ILIAHHPOBAHHSA CEMBH. HOna Toro urTobbL
CHU3UTH BEPOATHOCTh BO3HHKHOBEHMUA HACHENCTBEHHBIX 3abfoneBaHHni, B pa3Bu-
TBIX CTPAHAX CYLIECTBYET MedUKO-z2eHemuiyeckoe Koncyasmuposanue. ODHEM H3
ero MeTOAO0B ABJAAETCA cocTaBleHue podocaosnoil (puc. 88). B nponecce cocras-
JIeHUA POAOCJIOBHOTO ApeBa ocyiecTBasgeTcsa cbop nadopmanuu o 3aboreBaHuAx,
KOTOPBLIMH CTPAJAJN IPEICTABUTEIN HECKOJIBKUX TOKOJMIEHUH JaHHOTO ceMeiicTBa.
NUmenno npu nomomu sroro Mmeroga Ob1I0 onpegesieHo, Kak Hacaegyercda remodn-
JIAA B KOPOJEBCKUX ceMbAX EBpombr.

3AlTOMHHTE

* Penpogykuynsa * leHernyeckas wuHgopmayna ® [lonosbie xpomocomsi ®
HacnegcreeHHbie 3aboneBaHHns

lTPOBEPBTE CEBA

1. Yem nonosble KNETKH YenoBeKa OTNMHAIOTCS OT COMATHYECKUX KNEeTOK?

2. Yto nonyyaer pebBEHOK OT CBOMX pPOAWTENIEN B pE3y/bTaTe CAUSHUA MX MOJIOBbIX
knetok?

3. Kakoe OMONOrMYecKoe 3HaueHMe MMeeT TO, UTO KaXAblh (opMUpYOLLMACS
y HOBOro opraHu3ma npu3HaK KOAMPYETCs He OAHUM reHOM, a MapoM, Nony4eH-
HoH oT oboux poputenen?

4. Kakue reHeTMyeckue OTK/IOHEHUS MOTYT MPUBECTU K NPOSIBIEHUIO eHETUYeCKMX
3abonesaHuit yenosexka?

MoueMy KaXAOMy UeNOBEKY BaXKHO 3HaTb CBOIO POAOCNOBHYO?

FRFFRFRRERRER PR R E

Mos JIABOPATOPUA

4IA JIIOBbO3HATEJIbHbIX

Meio3. Melioz — peneHue siipa 3yKapMOTMUECKOMW KNETKU C YMEHbLUEHWEeM Uuc-
Jla XpOMOCOM B ABa pa3a. B npouecce meinos3a M3 AUNIOUAOHBIX KNETOK, COAEPXKaLlnX
nBOMHOW Habop xpomocom (2n), obpasyioTca rannouaHble KNETKM, COAeprKalliue
oauHapHbi Habop xpomocom (n). 310 Heobxoaumo ans Toro, 4Tobbl nocne ocy-
WecTeneHra noaoBoOro npouecca KNeTku Ood4epHero opraHvima UMenu reHeTU4YecKum
annapat, CBOWCTBEHHbIM ocobsM aaHHOro Bupaa.
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[locne ygBOoE€HWS roOMONOrMYHblE XPOMOCOMBI (OT rped. Aomos — OAWMHAKOBbIM)
— napHble XPOMOCOMbI, OfMHAKOBble No copme, pa3mMepam W Habopy reHos —
TECHO COEAMHAIOTCA (CKPy4YMBalOTCs) APYr C APYrOM, WMAM KOHblOrupyloT. [pu 3tom
XpOMaTUabl NepeKkpeLMBaloTcs U 0OMEeHUBAKOTCS CBOWMM ydacTKamu. SsneHue obme-
Ha y4YacTKaMu FOMOMIOrMYHbIX XPOMOCOM BO BPEMs KOHbBIOrauuu nonydudno HassaHue
KpoccuHzoBep.

Mocne kpoccuHroBepa B ganbHEWLWEM PACXOAATCS Y)KE€ U3MEHEHHbIE XPOMOCOMbI,
T. €. XPOMOCOMbI C APYrMM COYETaHWEeM TeHOB.

Bo Bpemsa nepeoro geneHus Meio3a K NONOCaM KAETKW PAacXOAATCS HE XpomaTu-
Abl, & FOMO/IOrHMYHbIE XPOMOCOMbl. Takum oBpa3om, B pesynbTare Nepsoro AeneHus
Mero3a obpasyloTca ABe KNAETKM C YMEHbLUEHHbIM BABOE YWMCIOM XPOMOCOM. lakoe
OeNeHue Ha3blBalT pefyKLMOHHbIM.

Bropoe genenue meio3a npeacTtasnser coboM TUMMYHBIH MUTO3, B XO[€ KOTOPOro
K NOMKOCaM KNeTKW pacxofnatcs xpomartunbl. B peaynsrate sToporo genenus obpasy-
IOTCS YeTbIPe KNeTKu C oAnHapHbIM (n) Habopom xpomocom. lMNocne BTOporo AenexHus
MeHo3a cnefyeT HenocpeacTBeHHOoe (hbOopMHMpOBaHKME MOMOBbIX KAETOK (ramer).

HacneactseHHbie 6GonezHu uenoseka. Y /OAeW, CTpafaloliux CUHOPOM
Mapghara, ouyeHb ONUHHbIE U TOHKME («Mayuybu») Manblbl, BbIBUX XpYyCTanuka rnasa,
NOPOKW KNnanaHoe ceppaua, HapylweHWe AeAaTenbHOCTM cocynoB. Bcé peno B rene,
KOTOPbIA KOHTPOAUPYET pa3BUTHE B OpraHU3Me COeguHUTENbHOW TKaHud, M ero Myra-
UMA OTpULATENbHO CKa3biBaeTcs Ha paboTe cpa3y MHOrMX CUMCTEM OpraHu3ma 4Yeno-
BeKa. TWNMUHBIM NpefcTaBuTeNEeM Jiofien, cTpagaluwmux cuHapomom MapdiaHa, 6Gbin
BENUKMM KOoMno3uTop M ckpunad H. [MaraHuHu.

[MpucyTcTeue B KNeTkax yenoseka TpeTber 21-H XpOMOCOMbI NPUBOAKT K poXae-
HUIO pebénka ¢ cuHdpomom [ayHa. Takve AETHU POXKAAOTCA B OAHOM C/lydae W3
1 ThICAYM U XapaKTEpU3YIOTCS YMCTBEHHOM OTCTaNOCTbiO, ManeHbKUM POCTOM, MOHW-
YKEHHOW YCTOMUMBOCTBIO K WHMDEKLMOHHBIM 3abonesaHusiM.

Ecnu B xpoMocomHOM Habope eHUiMHbl OTCYTCTBYET OfHa U3 X-XpOMOCOM, TO
pa3ssusaeTca cuHdpom LllepeweBckozo-TepHepa, NpU KOTOPOM KEHLLMHbI CTpajaloT
6ecnnoguem, UMEKOT ManeHbKWH POCT, KOPOTKYIO LWEel.

Hanuuve nuwHein X-xpomocombl y myxumd (XXY) npusogut Kk cuHdpomy
KnaliHgpenomepa, Bbipaxkaloulemycs B 6ecnioguu, rUraHTCKOM pocTe, YMCTBEH-
HOW OTCTanocCTH, >XeHCKoM Tune ckeneta. leHotun XXY Bo3HWKaeT B TOM cnyuyae,
ecnu npyv obpasoBaHuW SHLEKNETOK B OAHY M3 HUX MonajarT ase X-XPOMOCOMbI W
NPy ONNOAOTBOPEHMH TaKas SWLEKNEeTKa CNMBAETCs CO CNEPMATO30MAOM, HEeCyLUUM
Y-xpomocomy.

[MoMUMO H3MeHEeHUs 4Muc/a XPOMOCOM, K TSXKENbIM MOCNEACTBUMAM NPUBOAAT
HapyLlWeHUss CTPYKTypbl XpoMocoM. Hanpumep, npu HapyweHuu B 5-H nape xpomo-
COM y uyenoseka Habniogaetcs CHMHAPOM KOLWaybero Kpuka, Npu KOTOPOM W3MEHSsi-
eTCA CTPOEHWE rOpPTaHW U ronoc Mmeetr ocobbiM, MsykaloulMk, Tembp; Kpome Toro,
passuBaetca cnaboymue.
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§ 4] . OPTAHBI PEIIPOJIYKIIMH,
* X CTPOEHUE U ®VHKIIUHU.
OILUIOJIOTBOPEHUE

OPraHbl PENPOOVKIIMA. Kak Bam yike

BCNMOMHMTE
M3BEeCTHO, I0JI 4YeJOoBeKa OolIpelensgeTrcs
1. B uéM npeuMyLLEecTBa NONOBOMO Pa3MHO- COBOKVIIHOCTLI0 aAHATOMHUECKHX, TeHe-
wKeHus? THYECKHUX, (DU3HOJIOTUYECKUX U IPYTHUX
2. Kakoe bBuonoruyeckoe 3HaueHue Wmeno HDHIRAKGB, OTARYAONIHE MYyMCOKOM
BO3HUKHOBEHUE Y >XUBOTHbIX BHYTPEHHe- OpPraHM3M OT JKEeHCKOTO.
ro onnogoTsopeHus? B mopme mmos uestoBeka ompegendger-

CA MO NepPpeuvuYMHbLM NOAOSbLM NPU3Ha-
xam, OOVCIOBIEHHBIM O0OCOOEHHOCTAMHU
AHATOMHYECKOr0 CTPOEHHA OPraHoB PadMHOKeHHU:dA. PasimyaoT HapyiKHBIe U BHY-
TPEeHHHE OPraHbl PA3MHOKeHHN A, COCTABIAAIONINE OCHOBY PeNpPOLVKTHBHOI CHCTEeMBI
YyeJ/IOBeKa, pasJnuarlleiicd v My»KUYHH U JKeHI[HH.

B cocraB mMyKcKoil ITOJIOBOH CHCTEMBI BXOAAT ITONOBBIE OPTAHLI: BHYTPEHHHE
(cemennuru, cemasvlHOCAWUC NPOMOKU, NPedcmamensbHas Nceae3a, Cemenlible
ny3svlpbkKi) 1 HapyIKHBIE (no060l waen u mowonka) (puc. 89, 6).

My:xcKHe I0JIOBbIe JKele3bl — CeMeHHUKU (AULKIL) ABIAIOTCA TapHBIMHA Opra-
HaMH U PACIIOJIOMKEHEI B KOKHO-MYCKYJILHOM MEIIoUKe — MowonKe. Pactionosxenne
AWYEK BHe IIOJIOCTH Teja CBA3AHO ¢ TeM, UYTO HOPMAaJLHOE CO3PEeBaHHe CIIepMaT030-
HI0B OPOHCXOAHUT TOJBKO IPH IOHHKeHHOH Temneparype (oxomno 35 °C). CemeHHHK
COCTOHT U3 CEMEeHHBIX KAHANBIEB, B KOTOPBIX C IIePHOIa IIOJ0BOH 3PEJOCTH U IpaK-
THYECKH 10 KOHIIA JKUBHU MYJKUMHBI B OPPOMHBIX KoJaudecTBax obpasymorcda cnep-
mamo3zoudst. CnepmMaTo30UALI HMEIOT ITUHY IPAMEPHO 55 MKM H COCTOAT U3 I'OJIOB-
KH, IMeHKH 1 KryTuka (puc. 89, a).

3penble CIEPMATO30HALI BLITAIKHBAIOTCA COKPAIleHHWEeM IMIAaZKHX MBIIII H3
CeMeHHHNKAa B CeMABLIBOOAINIUNA TPOTOK, a 3aTeM CMEIIMBAIOTCH C BeIlecTBaMH,
BoIpabaThIBA@MBIMH IIPOCTATOH M CeMEHHBIMH Iy3bIpbKaMmu, 00pas3ysda cuepMmy, HIn

CemeHHOWM Ny3bipek

lonoska MNpepacratensHas

xene3a (npocrara)

KynepoBsa xenesa
(NpaBasn)
Monosoi unex

Moueucnycka-
TenbHbLIWM KaHan

Lleiika

CemsasbliHOCALWIA
NpoTOK

Mpupatok suyka
Krymmk Auuko

a 6 MolwoHka

Puc. 89. CrpoeHue cnepmarto3onaa (a) u myxckas nonoeas cucrema (6)
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CeMeHHYI0 JMKHUAKOCTh. Hapyyky cmnepma
[OCTyImaeT N0 MOUYEHCIYCKATEIbLHOMY
KaHaJdy, TPOXOoJANleMy BHYTPH II0JOBOTO
yaeHa.

HKHenckaa mojoBasa cucreMa BKIIOUAET
B ceDdA MONOBbIE OPraHbl BHYTPEHHUE (AUY-
HUKU, A1Ue800bl, MaMKa 1 81azanulie) n
HapyKHbIEe (00AbWUE U MAAbLE NOJLOBHLE
eybut, waumop) (puc. 90). Fencxkue moio- Bonbluas nonoeas ry6a
BbIE JKEIe3bl — AUYHUKUW — OapHbIe U
pacmos0eHbl B OPIOMIHON TOJIOCTH.

IlpegmecTBeHHUK M AU KJIETOK 3aKJIa-
IBIBAIOTCA B OPTAHM3ME ZEBOUKH €IIé BO BpeMdA eé oMOPHOHAILHOTO PA3BUTHA, 4 HX
Cco3peBaHMe IPOUCXOAUT B POANUKYNAX AUHHUIKOE,

3pennit hoaauKyna co chopMHpOBaBIIecA AHIIEKIETKON HA3BIBAIOT 2paao6bLim
nyssvipsicom. Moo apenocrn gocrurawot auinb 300—400 aitnexaerox. [lepuon,
B TeUeHHEe KOTOPOTO JKeHIHHA CIIoco0HAa K PAa3sMHOMKEeHHI0, niantcda oxoxo 30 ner,
Iocje 4ero aKTUBHOCTL ANYHHUKOB IOCTENIEHHO IPeKpaltaeTcd.

B cpexneMm pas B 28 nHell cTeHKa ANUYHUKA PA3pPbIBAETCA B TOM MecTe, IZe H3HY-
Tpu K Hell nmpmaeskuT rpaad)oB MY3BIPEK, W AUHMEKIETHKA BBIXOAUT B OPIOMIHYIO
MOJIOCTh, OTKYZa uepe3d 0aXpoMuaTyi0 BOPOHKY HomagaerT B AlLeBo] (MaTOYHYIO
TpyOy). ITOT IIpomece HadslBaeTCda 08y AAluell. MOMeHT OBYJIAIUHA COTPOBOKIAeTC
MOBBIMMIEHUEM TeMIepaTypsl B npamoi kumue Ha 0,5 °C. O6b1un0 OBYJIAUA IIPOUC-
XOANAT DO0UEePESHO TO B J€BOM, TO B IPABOM AUYHHKE.

B 7o 3%e BpemMa Ha MecTe JOMHYBOIEro My3blPbKa Pa3BUBAETCH BPeMeHHAaA JKele-
34 BHYTPeHHEH CeKPenuu — Jéamoe meJio, Koropas BelpabaTeIBaeT TOPMOH npoze-
cmepon.

Ecan ainexnerka OyzeT oIL10g0TBOPEHA, T. €. HACTYIHUT 6EepeMeHHOCTh, TO IPO-
recrepoH Oyaer obecmeunBaTh IpoTeKanue Gepemennoctu. Eeau ke HepeMeHHOCTD
He HACTYyOHJIa, TO Kéaroe temo Ha 13—14-i1 meHs mocae OBYIANMKUHN IIpPEKpAaIlaeTr
BbIJeJIeHHe IIpOorecTepoHa u pagpyiiaercs. B aro Bpems paspocmniasgcs Mo geiicTBU-
eM mporecTepoHa ciamamcrad 000J0UKA MATKH OTTOPraeTcs, MPH 9TOM JOMAIOTCH
ZOBOJBLHO KPYIHbIe KPOBEHOCHEIE COCYALI, HAUMHAETCA MeHcTpyanua (puc. 91).

Puc. 90. )XeHckada nonoBas cucrema

1 7 14 21 28/1 7 14 21 Ouun umkna
annau,un annﬂuvm

%

BepemeHHOCTb

YTUYYY

Mencmyauma Onnonoraopeﬂue

Puc. 91. MeHcTpyanbHbIA LMKN
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Boimenmasa n3 Qosukyna AlneKIeTKa, Monas B AUNEeBON, HAUYUHAST TPOIBU-
raThCsd II0 HANIPABIEHHUIO K MATKE 3a CUET COKPAILIeHUA IIaJKUX MBI AHNeBoja, a
TaKKe IBUYKeHHA PeCHUUYHOTO0 3MUTeINA ero CTeHOK. B AifleBoe TpOoUCXOAUT OKOH-
JaTeJIbHOE CO3PEeBAHNE AUMEKIeTKH, U 34eCh OHA MOJKET OBITH OTJIONOTBOPEHA CIIep-
MaTozouaoMm. Ecau omI0AOTBOPeHWSA He MPOUCXOIUT, TO AHIEKIeTKA BBIXOIUT B
IMOJIOCTh MATKH, TAE PA3PYIIAETCH.

O1710J0TBOPEHHE. OII0g0TBOPeHHe — IIPoIlece, B peayiabTaTe KOTOPOTO CIep-
MATO30HU COMUMKALTCS ¢ AUMEKIeTKONR U UX AAPa, B KA IOM H3 KOTOPBIX HAXOAUTCH
110 23 XPOMOCOMBEL, CINBAIOTCA B eAnHOe 1egoe. KaeTry, 06pasoBaBImIyIOCca B pe3yib-
TaTe ONJIOAOTBOPEHUA, HAa3bIBAOT 3uroroi. Eé aapo cozep:xkur 46 xpomocowm.
3urora, MEOTOKPATHO IEJIACh, 1aéT HAYATIO0 HOBOMY OpPraHU3MYy.

OnTuMaabHble CPOKH A8 OIJIOAOTBOpeHHuA — 12 uacos nociae opyaAanun. llpn
OZHOM BBLIOpOCE CHEepMATOZ0HAOB (9AKYIANUM) BO BIaATAIHINE IIOHATAET OKOJIO
200 M1H cnepMaTO30UI0B, OQHAKO B HOJOCTh MATKHM X HPOHHUKAET rOpasgio MeHb-
e, M JUIIb HECKOABKO COTEH JOXOAAT M0 ANIEBOAY A0 CIIYCKAOI[eca UM HaBCTpe-
uyy auneriaerkn. MHOMKECTBO cIepMATO30UA0B OKPYIKAIOT AHIEKIETHY, U IIOBEPX-
HOCTH UX I'OJOBOK BCTYIIAET B KOHTAKT ¢ eé ofonoukamu. [Ipu aToM cnepMaTo30n bt
BBLIZEAAIOT (DePMEHT, YBEeIWUYHBAIOIIINI NPOHHIAEMOCTL 000J04YeK AHIEKISTKH.
Haxonen azpo oZHOTO cmepMaTo3oHja IPOHHKAET B IHUTONIA3MY AHIEKJIETKH,
u BOKpYr Heé obpasyercsa ocobas 000I0UKa, MPENATCTBYOMAA TPOHUKHOBEHHUIO
Agep APYTAX COepMATO30UA0B.

HH@EI{ILHH, IEPEJAIOIIUECH IIOJIOBBIM IIVTEM, HX I[MPOOGWIAKTHKA. Ilomosas
cHcTeMa UeJOBeKa OueHb yAsBuMma. OHa moaBepiKeHa PAasIMUHBIM HAPYIIeHUIM,
BbIBBAHHBLIM KaK BHYTPEHHHMH, TAK ¥ BHEIIHHMH OPUYHHAMH,

Cpenn BHeIIHUX IPHUYHUH, BRI3BIBAIOIINX HAPYIIeHNA B paboTe peIpOIyKTHBHOH
CHUCTEMBbI, 4 TAKYKe IPUBOAANIUX K HAPYIIEHHUIO 3[0POBhLS UeJ0BEKAa B IIeJIOM, CIeay-
eT OTHECTH pPa3IuuHble UH(PEKIMOHHBLIe 3a00JeBAHUA, Mepemaloliuecsd ITOJIOBBLIM
IyTEM.

3aboneBanmna, NPEeMMYILECTBEHHO Iepefalniuecs IIOJOBBIM IYTEM, B OTeue-
CTBEHHOH MeANINHE NPUHATO BBEIAEAATL B IPYIIY 6eHepuUiecKUX 3aboie6anuil
(cugpunue, zonopes, zenumanviblit zepnec, xaamuduo3 u muorue ap.). [HomoBeim
IyTEM MOTYT HIEpPeJaBAThCA U TAKHe ONACHBIe HWH(DEeKIIHOHHBbIe 3afoJeBaHNA, KAK
CIIM], BridniBaeMbIil BEpycoM nMmmyHogedunura demosera (BUY), u rematuTs.

OcHOBHOHI 0COOEHHOCTBHIO HJaHHBIX 3a00JeBaHUII ABIAETCA OTHOCHTEILHO BLICO-
Kafd BOCIPUHUMUYMBOCTE UX BOo30yauTeIell K YCIOBHAM OKPYIKaIOIMeHd cpelbl, CIeI-
CTBHEM Uero sBIseTcHd HeoOXOAMMOCTHL MPAMOT0 KOHTAKTA OAA WH(GUIIUPOBAHUSA
BozOyauTeseMm. [loaToMy TIaBHBIM YCI0OBHUEM UX MPOPUIAKTHKH ABISETCA BeJIeHUE
370poBOro obpasa JKH3HH B IEeJOoM H colaiogenme IpaBHI 0€30nacro2o noaoeozo
nogedenus, cPopMyInpPOBaAaHHBIX BceMupHOH opranusanmeidl 3APaBOOXpPAHEHUA
(BO3).

B pexomenpanuax BO3 npodunaxruka mepemauun BUY/CIIUMa, rematura B
u C u nudernnii, nepegaBaemMsix noaoesiM nyrém (UIIIIIT), exatouaer B ce6a obe-
CIIeUYCHHUE HaCEJeHHA HeoOXOOWMLIMH CPEeZCTBAMH HNPO(PHIAKTHKH, B TOM YHCJIE
KOHCYJILTHPOBAHHE M CAHATAPHOE IIPOCBEIIEHNE METOZOB KOHTpaLeNInNH. 3ajada
KOHTPATENTHROB — YCTAHOBUTH HEOPOHUIAEMBIH Gapbep Memay AUMeKIeTHOH
u cmepmarozongom. CaMble W3BECTHBIE W3 ITUX CPEACTB — mpesepBaTuBbl. OHu
IPHU3HAHBE HAZEKHLIM CPeICTBOM, IO3BOJASIOMIMNM HaberKars sapamenusa Ooses-
HAMH, IepegalolnMICA IIOJOBEIM nyTéM, B ToMm uncae CITH oM.
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3ANTOMHHTE
My>xxckaa n >xeHckas nonossie cucremsl ® OnnogoreBopeHune ® 3urora

[TPOBEPBTE CEBA

1. Yto cocTaBnseT ocHOBY penpoaoyKTMBHOM chcTembl 4denoseka? B 4ém 3akntova-
IOTCS €€ PasnuymUa Y MYXKXUYMH W HKEHLUH?

2. Yto Takoe OBynAUMS M Kakue NPOUEeccbl €€ CONpPOBOXKAAIOT?

3. Mge npoucxogut onnogotsopeHue? Kakoebl ycnoBua ero ocyliectsneHus?

4. KakoH npouecc nNPOMCXOAMT B OPraHM3Me >KEHLUWHbl, eCNU ONNOoJOTBOPEHMUA
AMUEKNETKM He npou3owno?

1. Mouemy nlopsmM penpoayKTHBHOTO BO3pacTa BaXHO AEPXaTb MPOLECC Pa3MHO-
KEHUSI NMOA KOHTPONEM W UYTO ANA 3TOTO HYXHO?

2. Y7o Bam M3BECTHO O NOMOBbLIX FOPMOHax qéﬁqsexa? Kakoe snusHue oHu oka-
3blBAIOT Ha OpraHM3M 4YenoBeKa M OCYyLeCTB/IEHME MPOLECCOB PenpoayKuuu?

FRPFERFFREFREFRERE

MosA JIABOPATOPUA

OnucaHue OCHOBHbIX Mep NO NpodUNaKTUKe MHGEKLHOHHbIX
BupycHbix 3abonesannn: CMIUA wu renarur

Lens paboTbi: W3yuuTb W ONUCaTb OCHOBHbIE Mepbl MO MPOMUNAKTUKE WHEEKL M-
OHHbIX BUPYCHbIX 3aboneBaHu.

Marepuanbl u obopypoBaHUe: UHPOPMALHOHHbBIE UCTOUHUKH.

Xop paborbl

1. Ucnonbays goctynHbie MHPOPMALUOHHBIE UCTOYHUKH, MU3YUUTE OCHOBHbIE MPaBM-
na nNpogUNaKTUKU MHIPEKLUMOHHBIX BUPYCHbIX 3abonesaHui.

2. OnuwKTEe OCHOBHbIE MEPbLI MO NPOMPUNAKTUKE MHIEKUHMOHHBIX BUPYCHbIX 3abo0-
NeBaHWH, 3anonHus Tabauuy.

3abonesaHue Mpuunna /Bo36yaUTEND OcHoBHble Mepbl NPOMHUNAKTHKH

cnua

enatutbl
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§ 49 . BEPEMEHHOCTb U POJIbI

BEPEMEHHOCTb. Hacrymnenue Gepemen-
HOCTH HEPaspbIBHO CBA3AHO C IEJBIM
1. Yro Takoe pa3sutue? pAZoM (PU3HOJIOTHUYECKHX H3MeHeHHI,

2. Kakve 3Ttanbl passdTMA pasnuyalT Yy NPOHCXOAAMAX B oprammsme Oyaymeit

M/IEKOMUTAIOLIMX YKUBOTHbIX? Marepu, 4YTo u (DOpMHUPYeT IPUIHAKH
bepemennoctu. IlpunasTto pazauuats 066~

€KTHUBHBIE U CY0'beKTHBHBIE, JOCTOBEPHLIE
U KOCBeHHBIE Tpu3HaKku depeMennocTi. Cy0OLeKTHBHEIC, T. €. OCHOBAHHLIC HA BHYTPEH-
HHUX ONIIVIIeHUAX, IPA3HAKHN OPHUHATO CUATATL BEPOATHBIMHA, TaK KAK OHH MOTYT CBH-
IeTeILCTBOBATE O HEKOTOPBIX 3a00IeBAHUAX M IPYTUX COCTOAHUAX OPraHA3Ma KeHIH-
uel. Hanbonee Tounyio nuaopMannio MOMKHO MOJIYUATE TOABKO BO BPEMA KOHCYJILTA-
IIUU Bpaua-THHeKOoJOora.

Bepemennocts — 5TO cOCTOAHUE KEHITUHLI, B OPTAHU3Me KOTOPOH paszBuBaeTcs
Oyoymuili pebéumox. Ha Bpemsa OepeMeHHOCTH HpeKpaIlaeTcs CO3PeBaHHE HOBBIX
AWIEKJIEeTOK U MeHcTpyanna. B oprannaMe KeHIIMHBI TPOUCXOLAT FTOPMOHATbLHEBIE
mepecTporKM, 3HAUUTEIbLHBIE M3MEeHeHHS BO BCeX mponeccax oOMeHAa BellecTs,
BRIPA0ATHIBAIOTCA BeIecTBa, HeoOXOAUMBbIe I HOPMAJILHOTO PA3BUTHUSA 3aPOALI-
ma. Bo BpemMa 6epeMeHHOCTH BO3PACTAIOT HATPY3KH HA BCE CHCTEMBI OPTAHOB JKEH-
IIWHEL: OINOPHO-ABUTATEIbHYIO, KPOBEHOCHYIO, BBIZEJIUTEILHYIO U AP,

BHYTPHYTPOBHOE PA3BHTHE. Ilepnon pasBuTHA 3apobIlIa UeIOBEKAa BHYTPH
MATEPUHCKOTO OPraHU3Ma HAa3bIBAIOT SHYMPUYMPOOHbLM, WA IMOPDUOHALBIBLM.
ITOT mepuoj IPOJOIMKACTCI OT MOMEHTA OILIOAOTBOPEHUA 0 POXKAeHUA pebéHka u
cocraBaseTr okoao 280 cyrox (40 megenn).

ITocse onoZOTBOPEHUA 3UTOTA ¢ IBOMHBIM HaGOPOM XPOMOCOM IIPAMO B MATOU-
HO# TpyHe HaumuaeT APOOUTHCH, T. €. JEIUTHCA 0COOBIM crmocoboM: JoUuepHUE KIeT-
KU TI0CTe KAXKAOTO JeIeHUs CTAHOBATCH BCE MeJbue, IPH 3TOM UHCI0 XPOMOCOM B
KaxkI0# KaeTke ocraérca paBHbIM 46. K MmoMenTy BBIX0Ja U3 AHIEeBOAA B IIOJOCThH
MaTKH (uepes 6 cyTOK mocie OMI0LOTBOPEHN ) 3aPOIBIIT PasMepoM 15 MKM COCTOUT
u3 30—32 kaerok. Emé yepes CYTKH OH NPHKPEILIAETCA K CTEHKE MATKH, ITPOUCXO0-
OUT TAaK HA3bIBAeMAd MMOIaHTanusa. Tam, TAe 3apoAbIll ITPUKDENUuIcA K MaTKe,
HaunHaeTcda obpaszoBanue miaanedTsl. [lnamenra npegcrasiasger coboll IUCK, YaACTh
KOTOporo obpasyercd W3 CIHU3UCTONH OOOJOUKH MATKH (MaTepHMHCKAd YacTh), a
JacTh — M3 KJIETOK 3apoiblima (ZeTckas uacTs). B miamenTe KpoBb MaTepH U IIoga
HE CMeIInuBaeTCcA, 1 00MeH NPONCXOANUT Yepes TOHUYaUIIHi 9ITuTeIuHN cocyaoB. Hepes
8 Heoelb BBPG,I[]:IDI CTAHOBHUTCH MMJI0OJOM, CBA3AHHBIM C HJI&]IEHTOﬁ %8 UpI‘aHHBMDM
MaTepu uepes MyHMOUHBIM KAHATUK, UK OynoBuny (puc. 92).

Bo Bpema pHyTpuyTpoOHOTO Pa3BHTHA 0L HNOJIYUAET U3 KPOEW MaTepH IHTA-
HHE, KHCIOPOJ, TOPMOHEI H T. II.; B 00pATHOM HANPaBJICHHUH, U3 ILJI0JA B OPraHHU3M
MaTepH, IPOXOIAT NPOAYKTEI oOMeHa, IIpegfHA3HAUeHHBIe IJA BbigeaeHHdA. Kpome
TOTO, TLIAIIEHTA ABIAETCH BPEMEHHOHW jKene3d0i BHYTPEHHEH CeKPerun: eé KIeTKH
BBLIJEIAIOT TOPMOHEI, He0OX0AUMBIe I8 HOPMAILHOTO TeueHUd OepeMeHHOCTH.

Hanexo He cpaszy sMOPHOH CTAHOBUTCH MOXOMKHM Ha MAJEHLKOTO UEJIOBEUKA
(puc. 93).
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Myno4HbIA
KaHaTuk

MnauexTta

MnooHblA
ny3bipb

CreHka
MarTku

Puc. 92. bepemeHHOCTb

é

Puc. 93. SmbpuroHansHoe passuTue Yenoeeka
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Beab Bo Bpemsa BHYTPUYTPOOHOrO PA3BUTUA YEOBEK, KAK U BCe APYTIHe MJIEKO-
nuTaloiiue, IPOXOAUT HYTh PA3BUTHUA CBoero O6MOJOrMYECKOro BHAA: cHAaYajga OH
IOXOJK Ha JaHIeTHUKA, 3aTeM HAIIOMUHaeT MaJeHbKYIO PLIOKY, IOTOM NOABJIAIOTCH
UyepThl 3¢MHOBOAHBIX M pentuanii. Ho oTu mpeBpamieHusa IPOHCXOAAT AOBOJILHO
ObICTPO, M K HAYajdy HIecToil HeZeJW ¢ MOMEHTA OIJIOAOTBOPEHHUA dSMOPHOH BBITVIA-
OUT KaK MajJeHbKHH YeJ0BeUYeK, XOTH ero AANHA JWITh HEMHOTO IpeBsimaer 1 M.
Ilo3BoOHOUHHNEK IOKa eIé XpAMIeBOil, HO HA PYUYKaX M HOMKKAaX YKe eCTh NAaJIbIHI,
cepzaue HaunHaeT 0HTheA. K KOHIY BOCEMOIT HeZen 3aKaHUNBaeTCd 3aKjJaJKa Bcex
0praHoB, HauHHaeTcsa oOpasoBaHue BCeX CHCTEM: KPOBEHOCHOIT, MUIeBAPUATEILHOI,
HEepPBHOMH, BhIAEIUTENbHOH. B aTOT mepros 3apoabinl HMeeT Maccy 5 I' U JJIIUHY OKO-
70 4 eMm.

Hauunasa ¢ geparoil HeJeJau U 10 COPOKOBOI, Korga 6epeMeHHOCTh 3aKaHUUBACT-
cA poJaMM, IPOMCXOAUT PasBHTHE U POCT BcexX cucreM miaoza. Ha marom mecsme
OepeMEHHOCTH MaTh yiKe OLIyINaeT ABUIKEHUA 1104, XOTA ABUTaThCA OH HAUUHAET
HeCKOJbKO paHbiie. K MoMenTy saBepmeHnsa sMOpHOHAIBHOIO HepHoja, T. €. K
poaaM, Mo uMeeT Maccy 0komao 3 Kr u gnuny oxomno 50 cm. Iepuog sayTpuyrpos-
HOrO Pa3BUTHUA 3aKAHUMBAETCSI POLAMH.

BUIMSAHHUE HA OMBPHOHAJIBHOE PA3BHTHE ®AKTOPOB OKPYJKAIONMIENH CPEIBI. Bo
BpeMA BHYTPHYTPOOHOTO PA3BUTHA MO MOABEPIKEH PA3IUUYHOMY BIHAHHIO YCJIO0-
BUH OKpYysKatImeit cpeasl. [loaTtoMy B aTOT mepuoa OyAyIas MaTh 0K HA 130eraTh
TPEeBOT, MOBBIIIEHHBIX HATPY30K, X0TA Xoabb0a, fnurenbHoe npedbiBaHne HA CBEIKEM
BO3AyXe OUeHb [OJIe3HEI U AJIA JKeHIUHBI, U 414 peféHKa, KOTOPOTO OHA BLIHAIIHU-
Baer. [Inma gomskna OBIThL JETKOYCBOSAEMOH U HE BBI3BIBATH CHJILHOTO OPOKEHHUS B
rumeunuke. Mceraiouaeres ynmorpedienue B MUY aIKOTOJA, OCTPEIX IPHIPAB H
IDPVIHUX BellecTB, KOTOPble MOI'YT, IPOHUKAA Yepead MIAleHTy B 3aPOAbIII, HPABECTH
K HAPYIIeHHUAM UM 3aMeJJIeHUIO ero pasBuTud. BepeMeHHBIM KaTeropuuecKu mpo-
THBOIIOKA3aHO KypeHHe, KOTOPOe MOJKeT INIPHBEeCTH K MOABJIEHHIO HA CBET HOBOPO-
JKIEHHOTO ¢ PA3BUTOH yiKe B yTpode MaTepu TATOH K KYPeHHIO. ¥ KyPAIMUX MaTepei
IeTH POKIAIOTCA OCIa0IeHHBIMH, CTPAJAIOIUMH PALOM PACCTPOHCTB HEPBHOM ges-
TeIbHOCTH, CEePAEUYHO-COCYIMUCTOH M Apyrux cucreM. B ganpHelmieM Takwe ZeTH
HAYUHAIOT OTCTABATL B PA3BUTHUU OT CBOUX CBEPCTHUKOB.

Popbl. Pactymuit n104 HOCTOSHHO PACTATUBACT CTEHKU MATKH, 4 K KOHILY Gepe-
MEHHOCTH OH 00BLITTHO IEepeBOpadYHBaeTCA U pacliojaraeTcsa rojgoso# Buua (puc. 94).
Hnsa Toro uTo6bl pefEHOK CMOT TOABUTHCA HA CBET, HEOOXOANMO, UTOOBI Ta3 3EeHIIH-

Puc. 94. Popapl
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Hbl HECKOJIBKO PACITAPHJICH, a [IeiiKa MaTKH packpbliach. O6osouka, OKpyxaoias
1710, JIOTIaeTcs, U HAUYHUHAIOTCA IMEePHOSHUECKHE COKPAIIeHHSA MATKH — podoeble
cxeamicu. AleHIIUHA, KOTOPYIO B 9TOT MOMEHT €€ JKHU3HHW HA3LIBAIOT POXKEHHIIRIH,
IoMOTaeT CXBATKaM, COKpallad MBIIIITEI JKUBOTA U gua)parMbl. JTH COKpAIleHud
Ha3bIBaloT nomyezamu. B peayabrare HanpaAxEeéHHON paboTsl MBI PeOEHOK ITPOXO-
OIWAT NIeHKY MATKHW, BAATAJIHUINE U TPOUCXOTUAT eTo poxkaenue. Korga romosa pebéuka
BBIXOIUT U3 POLOBBLIX NMyTell, IPOUCXOIUT HEPBLIHl BOOX, JETKHUE Pe0éHKa HANOIHA-
IOTCH BO3AYXOM, A C 9TOTO MOMEHTA OH ALIIIHAT CAMOCTOATEILHO, a4 He MOJAVIaeT KUC-
JOPOZ M3 MaTePUHCKON KPOBHU Yepes3 naauenmy.

Ilponece pozos Tpebyer oT MaTepu OTPOMHBIX YCUIHUHM U 3aTpaT aHepruu. Beaen
3a peDEHKOM BBIXOAUT U YACTh IJIATIEHTHI, OTCOSAUHAIONIAACH OT CTEHKH MATKN De3
PA3PBEIBOB KPYIHBIX KPOBEHOCHBIX cocyaoB. IlymoBuHY mepepesaioT, U eé OCTATOK
ObICTPO 3acpIXaeT W 0THAJaeT, OCTABAAA JUIIL HeDOILINOH pyber;, KOTOPLIH MBI
HAa3bIBaeM NYniKom.

Jaxtanua. B 7o »Ke BpeMsa HaUMHAETCA €€ OJWH BaXKHEBIH IpOIlecc B JKU3HU
marTepu u peGénka — aakmauyunsn. Mogounbie sKene3bl MATEPU HAUYUHAIOT Bhipaba-
TBIBATE 2pYJHOe MOJAOKO — CaMyI0 JYUINYIO IUIIY AAA pebéHKa, CO3TaHHYIO IPHU-
pomoii B mpoitecce aBosaonuu. Moaoko cogep:xuT abcogi0THO Bee BelllecTsa, Heobxo-
OUMBble IS HOPMAJIBHOH! KU3HHU 1 ObICTPOTO pasBuTua pebéura. Kpome Toro, Bemie-
CTBA, COZEpsKAIlHeca B MOJIOKE, OPeZOXPAHAIOT AETCKHUH OpraHmaM OT MHOTHX
naeKNOHHEbBIX 3abomeBanmMii.

3AlIOMHHTE

bepemenHocTe ® Pogsi ® ImbpuoHanbHoe passutne * [InayeHta © [lnog °
lMynosrHa ® Jlakrauyns

[TPOBEPBTE CEBA

1. Yto Takoe BGepemMeHHOCTb M KaKOBbl €€ OCHOBHblE NPU3HaKW?

2. KakoBbl OCHOBHblE YCNOBWA HOPMasbHOrO NpoTeKaHwss bepemMeHHOCTH?
3. Kakosa posib nnaueHTbl B nepuos GepemeHHOCTH?

4. Yto npoucxoauT € poXKeHuuen B nepuopn popos?

5. OxapaKkTepu3yite 0cobGEHHOCTH BHYTPWMYTPOOHOrO pa3suTUS Yenoseka.

NOAYMAMWTE!

1. Kakoe 3HaueHue ans GMONOrMYecKoW Hayku MMeeT ycTaHosneHue Toro akra,
YTO 3apOAbill YENoBEeKa Ha paHHWUX CTagMAX, Kak M y BCeX APYrux MaeKonuta-
IOWMX, NPOXOAUT YCKOPEHHbIA NyTb pa3BUTUS cBoero Buonoruyeckoro eupa?

2. W3secTHbl cnydad, Korpa AeTéHbiwa 4enosekoobpasHon obesbsiHbl, Hanpumep
wKMnaH3e, 6panu B CeMbio, A€ €ro pasBuTHE MPOXOAWNO B obuiecTse peteu.
Mpeanonoxure, Kakue sBneHus mMoryT GbiTb 3aperncTpupoBaHbl B xofge Habnto-
LeHuit 3a passutueM wumnaxse. OBcyauTe BO3MOXHbIE BApUAHTbI € O4HOKAACC-
HUKaMHU.
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§ 4 POCT U PABBUTHUE PEBEHKA
* ITIOCJIE POKJAEHUA

PA3BUHTHE ITOCJE PORIENHA., 1A ycra-
HOBJIEHUS  OcOOeHHOCTEW  pPaA3BATHA

Ot uyero 3aBMUCAT 0COBEHHOCTW Pa3BUTHS peGéHKa mOCIe DPOMACHUA BRIACTAIOT
DETEHbIWEeH MNEKOMNUTAWKUX MXHBOTHbBIX HECKOJLKO BO3PaCTHLBIX IepHOIOB.
nocne ux poxxaeHus? Haubomee menecoobpasHbIM CUHUTAETCS

Takoe OejieHHe pas3BuTHA pebéHKa Ha
Mepuoasbl, NPH KOTOPOM YUYUTBIBAETCS
COBOKYITHOCTL €ro aHaToMO-(DU3MOJOTHUECKHX ocobeHHOCTeHd M yCJIOBHH JKHU3HH,
BocruTanug u o0yuenuda. Pasnuuaor caexayiomine BO3pacTHLIC HEPHOLLI: HOBOPO-
MACHHOCTE (epBbie 2—3 Heae H JKHU3HH); TPYAHOH (go roga); aceanHsiit (or 1 roga
Do 3 Jer); ZOMKOJABHBIN (oT 3 mo 7 JeT); IMKOJbHBINA, BKIUYAOIIAN MJaIIIAi
(or 7 1o 10 ner), cpeguauii (ot 11 go 14 get) u crapmuit — nogpocTroBsidd (ot 14 go
18 xer).

HoBoroxaEnnocts. I'PyIHON NEPHOI. HopopomxaénuniM pedbEHOK cuuTaeTcs
nepsbie 10—30 guei cBoeH ;KU3HH, 4 3aTEM €TI0 HA3LIBAIOT IPYAHLIM, MOAUYEPKUBAT
9THUM Ero 3aBUCHUMOCTDL OT MUTAHHUA TPYAHBIM MooKOoM marepd (puc. 95). 'pyamoit
BO3PACT YCIOBHO MPOLOJIFKACTCH IO TOI4. 34 9TO BPeMs VBeJIMUUBACTCHA POCT U MAac-
ca Tema, 00BEM MO3ra, B UACTHOCTH MO3:Keuka. PeOéHOK oBaazeBaeT Bcé Hoiee
CIOKHBIMHA ABm:KeHmamMu. K Tpém MecAmaM oH ZOJKEH IepsKkaTh OJIOBY, & K
IeCTH — IIOJI3aTh M CAMOCTOATENbLHO cazuThbeA. OOBIYHO K MOZOBAIOMY BO3PACTY
pebéHoK oBIageBaeT HABLIKAMH X0ab0bl. OZHOBPEeMEHHO OH HAYWHAET I'OBOPHATD.

SAceabipiii NEPHOA. B pamumem gererBe (1—3 roma) ckopocTh pocta pebeHKA
HECKOJIBKO 3aMeaseTcd, HO 3aTO aKTHBHO (popMHupPYyeTea MBIIIIeHne u peusb. K KoH-
Iy 9TOTO MepPHOoAa CIOBAPHLIA samac mosxer cocTasaaTn H500—600 caos. Pebénox
CTPEMHTCA BO BCEM IMOAParkaTh HAXOAAIINMCA PALOM C HEIM B3POCJBIM, OH AKTHBHO
uceaexayer oxkpyxkamomuilt Mmup. OH cTaHoBHTCA CIIOCOGHBIM COBEpPIIATE TOHKHAE ABH-
JKeHHS, OBJAZeBaeT AZOBOJLHO CIOXKHBIMH ABHTATEILHBIMH nporpammamn. Ecanm
mepuog PAHHEro JeTCTBa NPOTEKAaeT B IJIOXHX YCI0BHAX (peGéHKOM MAajIo 3aHmMa-
10Tesa, He o0paniaoT Ha Hero BHUMAHMAA), TO 9TO 00A3aTeIbHO IPHUBOANAT K HapymIe-
HUAM ero (pH3HYecKOro M ICHXHYECKOTrOo
pPasBUTHA.

JLOMKOMBHBI IMEPHOA. JTOT NIEPHOZL
VCJIOBHO mIpogoskaercs or 3 go 6 Jer.
B o710 Bpema merm GnicTpo passmBaiTcs,
00mmasacs BO BpeMs HUIP CO CBOMMH CBep-
crunkamu (puc. 96). AxkTuBHo pazsuBaer-
cA MO3T, coBeplIeHCcTByeTcda abcTpakTHOe
MBIIIJIEHHE U BHYTPeHHAA peub. Muorume
JEeTH OBJIAZEBAIOT UYTEHHEM M 3aYaTKaMH
nuchLMa.

ITroasneiii nEPHON (puc. 97). Aror
BoapactHoi mepuox (7T—18 mer) xapakTe-
208 puayercd OuUYeHL OOJBIIMMH M3MEHEHHS-
Puc. 95. lpyaHon nepuoa MU, pebGEHOK ITpeBpamaeTcsa BO B3POCIOTO
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yenoBera. B uwacrHoctn, B mepumox 11—
15 7meT IPOMCXOAUT IIOJIOBOE CO3PeBaHUe,
IPHUYEM B HACTOAIIee Bpemd Habmogaercs
3HAUHNTENLHOE VCKOPeHHe U (hH3HUUECKOro,
U IIOJI0BOTO PA3BHTHA — TAK HasnlBaeMas
akcenepamnus. B cpenguem uesoBex cran Ha
10—12 cm Boimme, uem ero npegku 100 mer
TomMy Hazax. [la m rpygHas KJIeTKa 3aMer-
HO yBenuuuiaa cBod oO0weéMm. Jocmexu
CPeIHEeBEeKOBOr0 PHIIIAPA, KOTOPBLIE HOCH-
JW CUJbHBIE W XOPOIIO TPEHUPOBAHHBIE
B3POCJBIE MVYIKUHAHBI, C TPYAOM MOTYT
HaIeTh 14—15-neruue COBpPEMEHHEIE
MIKOALHAKH. lIpHuMHLI aKcelepamdn
TOHATHEI HE A0 KOHIIA, HO CUYUTAETCH, UTO
JIOOW CTAIH [HOIy4YaTh GOJII:I[IE IMOJHOIIeH-
HEBIX IMHAMIIEBLIX 0€I1KOB, BUTAMUHOB.

T10JI0BOE CO3PEBAHHE. IlonoBnle sxene-
85I 3aKJIaABLIBAIOTCHA eIé B oOMOPHOHAILHOM
mepuoie, HO MAJMBUUKH U AEBOUKH POXKIAA-
I0TCH C PINE He3PeJbIMH CEMEHHUKAMHA U
AUYHHAKAMH, T. €. UX JKeJe3sl elé He MOTYT
BBITIONTHATHL CBOHM (PYHKIIMHA TO TPOTOJIIKE-
HHI0 poaa uerdoBedeckoro. IlomoBoe coape-
BaHMEe HAYMHAETCA Yy PAs3JIMYHLIX JI0gedl B
pasHoe BpeMs.

Hauano coapeBanus 3aBUCHUT OT TOTO,
K KaKOMY HAPOAY MPHUHALIEKHAT PeOEHoK,
OT VCIOBHI KH3HU U MHOTHX APVIrux Qax-
TopoB. B mame BpeMa moaoBoe co3peBaHue
v geBouex wHaumxaercs B 11—13 mer,
Y MalbuMKOB UYTh IMo3:xe — B 12—13 zer
(puc. 98). IlonoBoe cozpeBaHme MOIKET
3HAUYUTEJLHO 3ajepskaThCcda, HaIpuUMep U3
3a HENpaBWJILHOTO NHUTAHUA WIWA OJIH-
TeALHOT0 HHMEeKIUOHHOTO 3adoeBaHUA.
B nepuoa moI0BOTO CO3PEBAHNUA U MAILUU-
KM, U JEBOUYKH OUEHL OBICTPO pacTyTrT u
npubasafamT B Bece. Hampumep, poct
mosker yBenmumBathea ma 20 em B rogl
YBenuuusaeTcsa pasMep BHYTPEHHHUX Oopra-
HOB, BO3pacTaeTr gaBieHue KpoBu. Beé aTo
TpebyeT GoabpIIUX 3aTpaT sHeprun. Kpome

Puc. 98. lNepunop nonosoro cospeeaHus

TOTr0o, HVEEH Kanpllui 114 pPacTyuiux KocTel, iele30 oA reMoriobuna KpoBH
u 7. 1. Uaoraa koeTu pyK U HOT YAJTUHAIOTCA TAK OBICTPO, UTO MBIl HE YCIEBAIOT
pACTH 34 HUMH, PACTATUBAIOTCH U MOTYT BO3HUKHYTEL OOIe3HEHHBIE, HO HE OMACHLIE
cygoporu. IlosoBoe cozpeBanue onpegeiseTes AeATeIbLHOCTLI0O HeHPOIHLOKPUHHON
CHCTEMLI ¥ ABJIAETCHA OYEHDL CHOMHLBIM U MHOT'OCTOPOHHHM IIPDOIECCOM.
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B pesynbsTraTe aTOTO mMpoiecca ropMOHbBI MAJTBUYNKOB 00ECIIeUUBAIOT POCT MTOJI0BO-
ro 4JeHa, YTOJMaeTCHa KOJKa MOIIOHKH, & B ANUYKAaX HauMHaeTcd BeIipaboTKa cnepMa-
TO30UA0B. IlOABAAIOTCA HENPOMU3BOJLHBIE BBIAENEHHA CIHEPMBI — NOJAANUUU —
nepBLId DPU3HAK II0JOBOTO CO3PeBAHHA IOHOIICH,

IlapannensHo ¢ U3MeHeHHAMH B IIOJOBOH CHCTeMe NPOHCXOAUT (hopMHUPOBaAHHE
BMOPULHBLX NOJOBbLX NPUIHAKOE. YBelWuuBaeTcs TOPTAHb, U TOJOC ALIACTCH
Huxe. Haunmaeres poct BoJoc Ha JHUIE, TPYAHA, JO0OKe, B TOAMBIIIEYHBIX BIAAUHAX.
OBoOCeHHe YV MAJIbUYNKOB HPOUCXOAUT II0 My)KcKomMy Tuny. Koxka menaercsa Goiee
JKUPHOH, U HA HEeH MOTI'YT HOABHTLCH YIPH, TAK KAK IPOTOKHU CAJLHLIX yKeliés3 sabu-
BAIOTCH KOMKHBIM casoM. Mensercsa dpopMa Tesa: MJIeUYH AEJAIOTCA IIHUPE, MBIIIIEI
MoiHee, HOTH pinaHee. DopMupyercsa OPIONIHON THI AbIXAHUA: BIOX MPOUCXOLUAT
B OCHOBHOM 34 CUET COKPAIleHWSA MBINII AuaparMsl XKABOTA.

YV meBouer B mepHOA TOJOBOTO CO3PEeBAHUA HAPAAY C PAZBHTHEM MBIINIEUHONH
CHCTEMDLI PABHOMEPHO VBEIHUHUBACTCA HNOAKOMKHLIN JKHPOBOH cJ0H, popMHpYyeTcsS
TPYAHON THUII IbIXaHHWdA, T. €. BAOX IPOHCXOIUT B OCHOBHOM 34 CUET COKpAaIleHHnA
MesRpefepPHBIX MBIIIIL.

Kpowme Toro, B aToT mepuoz G-ICTPO PA3BMBAIOTCA MOJIOUYHBIE 3KeJIe3bl U IPOUCXO0-
IUT CTAHOBJIEHHE MEHCTPYAJLHOTO IHKIA. SIMUYHNKH NPOHU3BOAAT 3pesble sAHIle-
KJETKH, cIIocoDHbIe K OILIOAOTBOPEHHIO, 4 TAKIKe TOPMOHEBI, HEOOX0IUMbIC AT HOP-
MaJabHOH AeATeNbHOCTH KEeHCKOH mosoBoil cucrembl. ['ojloc IpakTUYECKH He MeHA-
ercs, OBOJIOCeHHE MPOUCXOMUT M0 JKeHCKOMY THITY.

B pesyabTaTe moIoBOTO CO3peBaHUA ANYHUKH U CEMeHHNKN HAUMHAIOT YCTOHUI-
BO BBIPa0ATHIBATL ITOJIOBLIE KJIETKH.

3ANTOMHHTE

HoBopo>xgérHocTe ® [pyaHOH, AcenbHbIH, AOWKO/MbHBIA, WKOABHBIA NEPHOAbI ®
lMonoBoe co3pesBaHHe

lMTPOBEPBTE CEBA

1. Kakue 3tanbl passutus NPOXOAMT YEIOBEK MNOC/e POXAeHUA?

2. KakoBbl 0cOBEHHOCTH pa3BuTUsA fAeTel B rpygHoMm Bospacre?

3. UTo MOXEeT NPUBECTH K HapyleHWAM B Pa3BUTUM pebEHKa B paHHHUM [OEeTCKUH
nepvon?

4. Kakoso 3HauyeHwe Wrpbl B pa3BuTHM aetein?

5. Yro takoe axcenepatus?

6. OxapaKkrepusyiTe OCOOEHHOCTU pa3BUTUS AETEN U MNOLPOCTKOB B LWKO/bHbIMK
nepuog.

1. OT Yero MOXeT 3aBMCETb A/IMTENBHOCTb NEPHOAAa NO/OBOTO CO3PeBaHMA’?
2. Kakue HeraTuBHble SBNEHWS, CBA3aHHblE C NOBELEHWEM NOAPOCTKA, MOTYT CONPO-
BOXAaTb 3TOT npouecc?

210
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Mos JTABOPATOPUSA

| 3TO MHTEPECHO |

Ponb ¥ B3aumogencTene OUONOrHYECKUX U COLMUANbHBIX (PAKTOPOB B UHAMU-
BMAYANnbHOM Pa3BUTUH YenosBeKa. [1oapocTKOBbIW NepUoa — BaXKHEHLas cocTas-
NALWas WKoMbHOro nepuoga »u3Hu dyenoseka (or 11 go 15 net). B ator cambin
KOPOTKMI NO acTpPOHOMWYECKOMY BPEMEHW MEPUOL 4Yepe3 BHYTPEHHME KOHMUKTbI
c camum coBoM M C OKPY>KaloLWUMKU NIOAbMU MOAPOCTOK MPOXOAWT BENWKUM NyTb
B CBOEM pa3suTHUU. B 3To Bpemsa nposBnsieTcs HeycTOWYMBOCTb Xapaktepa M npo-
TUBOPEYUBOCTb IMOLMOHANbHBIX COCTOAHUM — BbIPaXXEHHbIH NCHMXONOMMYECKHH AMC-
KOMOPT, TPEBOra, CTpaxu, ollylierve oguHouvectsa M 1. n. OH HauMHaeT no-HoBO-
My OUEHMBaTb CBOWM OTHOLUEHUS C CEMbEMW, YTO YACTO BbIPAXKAETCH B OTUYIKAEHUMU OT
BCEX TeX, KTO MPUBbIUHO, U3 rofa B roj, OKasbiBan Ha Hero BAUsHWe. XapakTepHoH
4yepToW MOBEEHUA MOAPOCTKOB ABNAAETCA CTPEMNeHWe OCBODOAWTbCA M3-Noj one-
KA W KOHTPONS CO CTOPOHbI B3pocnbix. Mo kpaWHelh Mepe, Tak 3TO Yalle BCero
BOCNPUHUMAETCA poauTensMu. Ha camom pgene noapoCTOK CTPEMMTCA HE CTO/bKO
NPOTUBOCTOSTb B3POC/IbIM, CKO/MIbKO CTaTb HapaBHE C HWUMM, UTO, KOHEYHO, TPYAHO
OCYLLECTBHUTb NPU ONPeaenéHHON 3KOHOMMYECKOM W COLManbHOM 3aBMCMMOCTM.

Jlerko yBMAETb CXOACTBO B NMOBEAEHMH NOAPOCTKA M TPEXNIETHEro Masnbllia: BCE Te
YK€ YNpAMCTBO, HEratMsBW3M, CTPONTHBOCTb, CBOEBONWE. Torga OH HE XOTeN XOAUTb 3a
PYKY CO B3POC/bIM, YX€Nnasa YyTBEPAMTb Npaso Ha CaMOCTOATENbHOCTb, CEMYaC ANA HEro
BaXXHO NMpPU3HaHWe CBOEro AOCTOMHOMO MONOXKEHWS B OBLIECTBE U CaMOCTOATE/IbHOCTH.

1A JIIOBO3HATEJIBHbBIX

Hdopoposana auarHocTHKa. Y >KEeHUWMHbl MOXET BO3HMKHYTb OLLYUIEHWEe, YTO
OHa 6EpEMEHHa. Ha 3Ty MbICNb HAaBOOAT KOCBEHHbIE NMPU3HAKK 6&peMEHHOCTH, cpe-
AW KOTOPbIX CaMbi€ rnaBHble — OTCYTCTBHME MEHCTPYauMuu; yBelHn4yeHue B paiMepax
MOJIOYHbIX »Xeneés c 60ﬂe3HEHHbIMH npodaeneHHAMH; NOABNEHME TOLWHOTbHI, PBO-
Tbl, FONOBOKPYXEHHWA; YBENHUYEHWE BecCa; NEPEMEHUYMBOCTb HACTPOEHWS; NOBblleHWe
YYBCTBUTENBHOCTH K cnabbiM 3anaxam; M3MeHeHWE anneTuTa; YBe/MYEHWE 4YacTOTbl
mMoueucnyckaHui. Mpu 3ToM 0ObEKTUBHBIE M [OCTOBEPHbIE NPU3HAKM DEpeMeHHOCTH
MOryT 6thb YCTaHOBMEeHbl U KOHCTAaTHPOBaHbl TO/IbKO BpPa4YOM.

Mpu 3apepxke MeHCTpyauuu Ha ABa AHA M Bonee >KeHLUHE CTOUT BOCNONb3O-
BaTbCA TECTOM ANA AWArHOCTUKKM BepemenHocTM. OH O4YeHb NPOCT B NpUMeEHeHUH
M npakTMyecku poctosepeH. [loctoBepHocTb Tecta Gyner Bobiwe, ecnu ybeautbes,
4YTO CPOK ero rogHocCtu He HCTéK, M NpPOBEeCTH MCccnepoBaHue 6onee OBYyX pas.
HecMmoTtps Ha BHelWHWe pa3nuuus TECTOB, B OCHOBE WX JIEXWT peakuus Ha cheuu-
uueckui ropmoH (xopuoruweckul zoHadomponur — XI), KOTOpbIK 0BObIUHO
HayuHaeT BbipabaTbiBaTbCs B OpPraHM3Me >KEHLIMHbI NPU 3afepXKKe MeHCTpyaluH.
Cam ropMOH W MpPOAYKTbl €ro pacrnaga MoXHo obHapy>xuTb B moue. [1ns uccnemo-
BdHWA OﬁbIHHD 6EpyT YTPEHHIOW NOPLUKMIKO MOYMK. Ecnu ectb comHeHus B pe3ynbTatax
Tecta, TO MOXHO CAaTtb aHanu3 Mouu B nabopartopuio.
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Yenoeek, Kaxk m a000e KHBOE CYLIIECTBO, CIOCODEH K BOCIPOHM3BOACTBY ccbe
ToZOOHBIX 34 CUET IOJOBOTO PA3MHOMKEHHA, KOTOPOE€ NPOUCXOIHUT IYTEM CIHAHUA
IOJOBEIX KJIETOK BHYTPH JKEHCKOro opranmaMa. B pesyaprarte Oyaymimil peGEéHOK
BMeECTe ¢ TeHAMH HOJyYaeT OT PoguTe el ompegeléHHYIO TeHeTHUYECK VIO HE(pOpMa-
LOHI0, HOCHTEJAAMH KOTOPOH ABIAIOTCA XPOMOCOMEI.

IlonoBnie KIETKH, KOTOPBIE 00Pa3yIoTCA B HOJOBRIX JKeJe3ax, CoOTepkarT OquHap-
HBIN (n) Habop XPOMOCOM, COMATHUYECKHE KJIeTKH — ABOHNHOH (2n) Habop XpoMOCOM.
ITonoBble XpOMOCOMEI ¥ JKeHIIHUH HOCAT HasBaHue X-XPOMOCOMBI, & V MYKUYHUH —
Y-xpomocomel.

Yenoeer, B OTIHYHE OT JKHBOTHLIX, F'OTOB K PA3MHOXKEHHIO IOCTOSIHHO: ¢ MOMEH-
Ta IIOJOBOTO CO3PEBAHHA W OO cTapocTH. aa Toro urobnl miIamHpOBATL pOKAae-
MOCTB, JIOAN IpHOeraioT K KOHTPaleOonH.

BepemenHOCTE — 9TO COCTOSAHME KeHIIUHBI, B OpraHr3Me KOTOpPOil pa3BuBaeTcs
Oyaymuit pebénok. BepemennocTs HaunHaeTed MOCe OIJIOAOTBOPEHI A AHIEKIeTKI
CIICPMATO30UA0M, a 3aKaHunBaercd posggenuem pedénxa. Ileperrii npusmak Gepe-
MEHHOCTH — IOPeKpalleHHe PeryadapHod mencTpyanun. Hopmansaaa 6epeMeHEHOCTD
V meHIuHbl npogoaxkaerca 280 cyToxk.

Ileprog pasBuTHA 3apoAbIIIa YeJJOBEKA BHYTPH MaTePHHCKOIO OPTaHU3Ma Ha3bI-
BAIOT BHYTPHYTPOOHEIM, HIX 9MOPHOHAILHLIM. BO BpeMs BHYTPHYTPOOHOTO PA3BH-
THA IO Yeped IJAleHTy M IVIOBHHY IIOJYYaeT U3 KPOBH MAaTepH IIHTAHHUE, KHC-
JOPOX, TOPMOHEI B IpP., B 00paTHOM HaIpaBlIeHHH — H3 ILJIOJA B OPraHHU3M MaTe-
pPH — NOpPOXOOAT HPOIYKTBI oOMeHa, ITpegHasHadeHHBbIe OIA Bbigenenus. Ilepmoxn
BHYTPHAYTPOOHOrO pasBUTHA 3aKaHUYNBAETCS POLAMMU.

Ilocoe po:xIeHHs HA CBET UeJOBEK IPOXOIHUT HECKOILKO BAYKHLIX DTAIIOB CBOETO
Pas3BHTHSA, XapaKTEPH3YVIOIMHAXCA ONPeZeIéHHLIMA AHATOMHYECKHMH, (DH3HOJIOTH-
YeCKHMH U IICHXUYCCKHMH H3MEHCHHAMHA, Ha NIPOTEeKaHNAEe KOTOPHLIX 3HAUYHUTEILHOE
BAMAHWE OKa3bIBAIOT HE TOJNBKO ITOJIYUEHHAS IO HACAEACTBY reHeTHYecKad MHQDOP-
Manua, HO U YCIOBHSA KaK NPHPOLHOHM, TaK U COMUANLHOI cpensl. Pasznnualor HOBO-
POKIEHHOCTEL, TPYAHOH, ACENbHEIH, JOIIKOJILHBIN B ITKOJNLHBIN NePHOLLI PA3BHTHAS
pebérka. B mogpocTKOBOM BO3pacTe IPOMUCXOIHUT IIOJOBOE CO3peBaHHe.

I'mapHBIM ycaoBHeM NDpPo(HIAKTHKHA HHMEKOIHH, IepeIalomIUXcda IIOJOBLIM
IyTeM, ABIAETCA BedeHHe 3J0P0oBOro odpasa yXKH3HHU B I[eJ0M U coOM0IeHne TpaBUI
6e30aCHOrO IIOJIOBOTO IIOBEIeHUA.

Jmmm IIpoexTsnl M HccaeoBaHNs N

1. Banaunue HacJeJCTBEHHOCTH Ha MPONOPIHMHA Tela dYeJI0BeKa.
2. HSWE‘HHE HacIeIJOBAHHA IIPHU3HAKOB JJEBOPYVKOCTH B CeMbe.
3. CocraBnenne reHeaIOrHYeCKOr0 ApeBa CeMbH.




E:ERES

OPrAHbI YYBCTB U
CEHCOPHbBIE CMCTEMDbI

Bbnaropapa HepBHOM cucTeMe 4enoBeK
HEenpepbIBHO pearupyer Ha WM3MEeHeHus
B OKpy»Kawouien obcraHoeke. MNpu aTom
BCIO uWHopMauuio 06 okpyKalowem
MUpE 4Ye/IOBEK MOAy4aeT Yepe3 CeHCop-

Hbli€ CHUCTEMDI.

Bbl Y3HAETE

— 06 aHanus3atopax M oOpraHax 4yBCTB
KaK 3NeMEHTax MX CTPOEHUS;

— O CTPOEHWUU U hYHKUMAX 3pUTENbHOrO,
CNYXOBOrO, BECTUOYNSAPHOro, BKYCOBOro W
oboHATeNbHOrO aHanu3aTopos;

— O MbllIEYHOM YYBCTBE W OCHA3aHMM;

— 0 HapyleHusx paboTbl aHanusaropos,
UX MPUYMHAX U NPOcUNAKTHUKE.

Bbl HAYYUTECDH

— OonMcbiBaTb OpraHbl YyBCTB M OOBACHATL
MX 3Ha4YeHWe ANA OpraHvW3Ma YenoBeKa;
— obbscHATE NyTM nepefauM  HEpPBHbIX
MMNYbCOB;

— OnUCbIBaTb OpraHbl pPaBHOBECHSA, Mbl-
WeYHOro 4yeCTBa, OCA3aHWsA, ODOHAHWUA W
BKYCa;

— aHasM3upoBaTb W OLEHWUBATb BIIUSHUS
(haKTOpPOB pUCKa Ha 340pOBbe YENOBeKa,
cBA3aHHOEe C paboTOW CEHCOpPHbIX CUCTEM.
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§ 4 ITOHATHE OB AHAJIN3ATOPAX.
* 3PUTEJIbHBIN AHAJIN3ATOP

OPranbl UVBCTB U UX 3HAYEHHE. Kamgerin
Bua nH(OPMAIUN, AOCTYIHBIA UeI0Be-

1. C nomouipio Kakux OpraHoe YyBCTB Yeno- Ry, TDOCUIyORET B €10 RERTPAARLHYIO

BEK NO3HAET OKPY>KaOLMH MUP? HEPBHYIO CHCTEMY depe3 COOTBEeTCTBYIO-

2. Kakue npeumyliecTsa 4YenoBeky JaeT mMy1o CeHcopHylo CHCTEMY, HJIH anaau-
BuHoKynspHoe 3pexue? samop (puc. 99).

Amnammzatop — 29TO cmcrema opra-

HOB, ofecmeuuBAaloONas BOCIOPUATHE
Kakoro-nubo Bujga nngopmManuu (3puTenbLHON, CIYX0BOil, 000HATENLHO, BKYCOBOI
H OIP.), ZOCTABKY 9TOH HH(MOPMAIINHA IO HEPBHLIM IYTAM B M03T, AHAINA3 0TOH nHbOP-
MAaIlH{ B COOTBETCTBYIOIINX CTPYKTYPax MO3Tra M CO3ZaHHUe OIIYIIeHUAd.

Ram et anannms3aTop COCTOUT U3 OpPraHa YyBCTBAa, BOCIPHUHAMAIOIIETO pasgpa-
JKUTeNs (HamlpuMep, riad AJs 3pUTeIbHOT0 AHAIM3aTOopa), U TeX CTPYKTYP Mo3ra,
rae 9ToT Bug nH(popMmanun obpabaTniBaerca (BepXHue OYIPLI YeTBEPOXOJIMHES Cpel-
HEro M03ra, 3pHTEeJLHBIe AApa TajlaMyca U 3aTbIJI0UHAad JOAA KOPHI OOJMLIIHX IOIY-
mapuy I8 3peHns).

Amanuzatopsl KIacCH(PUIUPYIOT IO THIY
TeX OIYIeHu, B (QOPMHUPOBAHUU KOTOPBIX OHU
yuacTByIloT. Biaarogapa anaminsaTopaM UesI0BeK
HeIPEepBIBHO pearupyer Ha M3MeHEHHA B OKPY-
Jkaomed odcTaHOBKE.

SPUTEJIBHBIN AHAJIH3ATOP. Bomee 90 %
nadopMmanun 06 OKPYIKAIOIIEM MHPE UeI0BeK
TOJyYaeT € TIOMOIILIO 3pPeHUA. SPHTEILHLIH
LleHTpo aHAJU3aTOpP BHRJIOUYaeT B cebs Tias, 3pUTENb-
SEHRGLD MO HBIH HEPB W Te CTPYKTYPHI T'OJOBHOTO MO3Ta,
:0‘:1‘:;):;_0 it Tae co3qaéTcA 3PUTenbHBIH 00pad (KapTHHKA,

KOTOPVIO MBI BUIUM).

CTPOEHHE IVIABA (pmc. 100). Opram ape-

HHA — I[NIa3 — COCTOHUT H3 241431020 A010KA |

Kopkosuie
UEHTPbI

MopkopkoBkle
LEHTPbI

HyBCTBUTENLHLIA

HeWpOH BCIIOMOTATENIBHOTO amnmapara. K mocregHemy

ﬂo OTHOCAT BEKH, PECHHUIIbI, MBIMIILl ITIA3HOTO
ﬁ A0JI0Ka U CIE3HbIe JKene3sl. Bekn — CKIAIKH

- NPOBOAHUKOBLIN HU;:.Kn, BL:ICTJIaHHme H3HYTPH cnnalaf:Toﬁ obomoua-

pltestn otaen koi. Cnésel, obpasyomuecsa B CIE3HBIX JKese-

3aX, OMBIBAIOT MePEIHUN OTALNT INIA3HOTO A0JI0Ka
W uepes HOCO-CJIE3HLIW KaHAJ TPOXOLAT B POTO-
BYIO TIOJOCTBL. ¥ B3POCIOTO UEJIOBEKA B CYTKH
JOJIZKHO BBIpabATBHIBATHCA HEe MeHee 3—5H MaI

) C.T[éa, KOTODBIE VBJIaMHAIOT IIOBEPXHOCTDL IJIa3-

% HOTO HGJIQK&, OUHuInad ero OT IBIJIMHOK 1 yﬁHBaH
OaxTepnii.

Puc. 99. Cxema 3NeMeHTOB CeH- Inaszuoe s6710K0 (GOPMHPYET ONTHUECKYIO

COPHOWU CnCTEMBI cucremy raasza. OHo mMeeT mapoobpasHyIo
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CreknosuaHoe

BpoBt PecHuusl Beko Porosuua Cknepa

CetyaTka

Cocynuctan
obonouka

; Kénroe
3paqok

Cnéaublin
npoToK

PanyxHas
obonoyka

3puTensHbiiA

Cnenoe Hepe

PecHu4yHoe Teno naTHO

C MbILLLER Mbiwiua

Puc. 100. CrpoeHue rnasa

¢dopmMy B pacmoaaraerca B eaasnuue. Ilpu momMomm enas3odeuzamenvHbvlX Mblldl
OHO MOXKEeT MOBOpauMBaThCA B rirasdHAIe. I'mazmoe abioko mMmMeeT Tpu 000JOYKH.
Hapymxnaaa obonouka (Gesrounasn) conepegn rma3dnoro abI0Ka DepexoguT B Ipoapad-
HYIO p0206UUY, €€ BaJHHUI OTHes HasbsIBaeTcA ckaepoll. Yepes cpegHIO 000I0UKY
(cocyameTyio) raaamoe ss010Kk0 cnabskaeresa Kposnio. Briepeau B cocyaucToit o60mou-
Ke IMeeTCA OTBEPCTHE — 3Payok, TO3BOMAIOMINN JydYaM OOIalaTh BHYTPD INIA3HOTO
Abmoka. Borpyr s3pauka 4acTh COCYAHCTOH OOOJOUKH OKpAIIeHAa W HA3BIBAETCH
padyixckot. KaneTkn pagyKKH COZepIKaT BCerO OAWH NUTMEHT, W, €CJIH ero Majo,
panyiKKa oxpamena B ronydoi MM Cepnlii IBeT, 4 eCJaId MHOTO — B Kapuil UJIH uép-
HLIit. MBIl 3pauka CyKamoT WX pacmupaoT ero (or 2 o 8 MM B guamMeTrpe) B
3aBHCHMOCTH OT APKOCTH CBETa, OCBEIMAIOIIero riasd. Me:XIy poroBHIed W pazyi-
KOH pacHnojioykeHa NepegHAd KaMepa IIa3a, 3aloJIHeHHAS EKHAIKOCTEIO.

ITosagm pazy’KKM PACHOJIONKEH NPO3PavYHbId XpYycmaaukx — IBOAKOBHIITYKIAA
anH3a, Heobxoaumada ang (POKYCHDPOBKHU JyUel ¢BeTa HA BHYTPEHHEH MOBEPXHOCTH
mrasuoro abmoxa. XpycTamruk CHabMMEH CIenHAJTLHLIMH MBIIIIAME, MCHAOIIAMHA
ero kpueuany. llpomecc n3aMeHeHNA KPUBU3HEI XPYCTAINKA HA3BIBAIOT AKKOMOOQ-
yueil. Mexay pamy:KKo# W XPYCTAJIMKOM PAacIOJ0JKeHa 3alHAd KaMmepa I[viaza.
Boapmasa vacTes rmasHoro A6I0Ka 3alOIHeHA IPO3PAUHBIM CMEKA08UOHBLM NMEAOM.

MEXAHU3M PABOTHI 3PHTEJBHOTO AHAJIH3ATOPA. Ilpoiiga uepea XpyCcTanmy n
CTEKJIOBHZHOE TEJO, JYYH CBeTa HONaZaloT Ha BHYTPEHHIOW O0OJOYKY INIasHOTro
abroka — ceT4aTKy. OTO MHOTOCTOHHOe 00pa3soBaHHE COLEP/KHAT IPHTEIbHBIE
penentTopsl — Koat6ouku (oxomo 7 man) n mamdodkn (oxomo 130 mum). B mamoukax
COAEPIKUTCA 3PATEILHBIN MUTMEHT POIOICHH, OHHA D0JIee UYBCTBUTEILHLI, UeM KOJI-
6oukwn, u obecrmeunBalOT UEpHO-GET0e 3peHne Npu IoXoMm ocpentennn. Koxboukn
COAEPIKAT 3PHTENLHLIH IUT'MEHT HOZOICHH ¥ 00eCIIeIHBAIOT IIBETHOE 3PEHHUE B YCIO0-
BHAX Xopoineil ocBemeénnoctn. Cunraercs, 4To eCTh TPH BUIa KOJI004YeK, BOCIPHHN-
MAalONINX KPACHBIH, 3eJIEHBIN W (DHOJIETOBLIN I[BeTa COOTBeTCTBeHHO. Bee ocranbHbIe
OTTEeHKH OIpemendAloTcsa KoMOmHanmued Bo30YKIeHHA B 9THX TPEX THIAX PEIenTo-
posB. Ilox meiicTEmeM KBAHTOB CBETA 3PHUTE/NLHLIE TATMEHTEI PA3pyIIamnTcd, TeHePHA-
PV 2IEeKTPHYECKHE CATHABI, KOTOPBIE HIEPEIAIOTCA OT IaloueK B KOoJI00UeK K 3pH-
TeJIbHOMY HEPBY, U II0 er0 BOJOKHAM UMIIYJILCEl IOCTYIAIOT B MO3T. B Mecre BrIXO-
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§44. MoHaTue o6 aHanu3aropax. 3pUTeNbHbIN aHan3aTop

Oa 3PUTEeJBHOI'0 HEepPBa M3 CeTUYATKH
OTCYTCTBYIOT M KOJIODOYKH, U IAJIOU-
KH. JTO MECTO Ha3LIBAaeTCH C/enblim
naAmHoM.

Boapme Bcero xkoaxbouer pacmo-
naraercs IPAMO HAOPOTHB 3pad-
Ka — B JKEJITOM IATHe, a B nmepude-
PHUYECKHUX OTZeJaaX CeTUYaTKH KOI00-
YyeK IOYTH HET, TaM pacHoJjaraioTrcd
OZHY MATOYKH.

Brritagsa na rnassoro sbiaoxa, 3pu-
TeJbHBIH HEpPB cjeayeT B BepXHHUE
OyTpBI YeTBEPOXOJIMHSA CPEIHETO MO3-
ra, rge 3pUTeabHasg wHHGOPMAINA
noaBepraeTca mepBUuHOI ob6paboTkre.

ITo akcomam HeHpOHOB BEepXHUX
fyrpoe 3purenbHaa wuHQOpPMALHNA
rmonajaeT B 3pUTeEJNLHBIC AJpa Taxa-
Myca, a OTTyga — B 3aTBLIOYHELIE
OOAM KOPbI OONBHINX MOAYIIADPHA.
Umenno ram dopmupyercs ToT 3pua-
TeIbHBIN 006pas, KOTOPBIA MBI CyOb-
eKTHBHO OIIyIlaeM, T. €. BUIHUM.

SPUTEJLHOE BOCHPHATHE. Onru-
yeckad cHcTeMa riasa QopMupyer
HA CeTYATKE He TOJIbKO yMEHBIIeH-
HOe, HO U mepeBépHyTOe mH3obpake-
uue npegmera. ObpaboTka cCUTHATIOB
B IeHTPaAJIbHOU HEePBHOU CHCTEME NPOUCXOAUT TAKUM 00paszoM, UTO IPEAMETHI BOC-
OPUHUMAIOTCA B €CTECTBeHHOM nososkennu (puc. 101).

HAPYIENUA 3PEHUA U UX MPUYUHBL. Oguoil U3 raaBaeIX npobiem aiogeil crap-
mie 40 mer aBagerca mapymenune 3pensa. B Poccuu 60 % Hacenenus mmeroT mpo-
Oiaemnl co 3penueM; 6oxee 1 man — caensle u craboBugamiue. CHHIKenue 3peHusd
O3HavaeT yTpaTy BO3MOMKHOCTH UHTATh, IMHCATh, CMOTPETh TeiaeBH3op u aAp. Cpean
OCHOBHBIX PACCTPONCTB 3PEHHUA CAEAYeT OTMETHTH OJM30PYKOCTh M JAaJbBHO30P-
roctb. Ilpn 6auzopyxoctu (puce. 102) rmaznoe A6JI0KO HECKOIBKO BBRITATHUBAETCA U
u3obpaskeHne OT OTAANEHHBIX 00LeKTOB He (DOKyCHpYyeTCs Ha ceTUaTKe, OKa3hIBadch
kak 0nl mepex mei. IIpn ganrsHozoprkocTH kKapruHa OyAeT IPOTHBOMIOJOMKHOM, HO B
obonx cayuaax usdobparkeHHe Ha ceTyaTKe OyAeT HeUETKUM. BAn3opyKHe J0AH 110~
X0 BUAAT YAAJEHHBIE TPEIMETHI, XOPOIT0 paA3nuyas BCE, UTO PACIIOIOKEHO DPALOM.
HansHO30pKHe TI0LH, HA000POT, XOPOLIO BUAAT HA JAT6KUe PACCTOAHUA, HO UTCHHE
KHHUTH, JeKalleil mepeg HUMH, BBLI3BIBAET ¥ HUX 3aTpyaHeHue. B oGomx cayuaax
IMONPaBHUTL TOJ0MKEeHHe MOT'YT IPaBUJILHO I0oJ00paHHbLIe OUKH.

Has Toro uTobnI UesI0BeK XOPOLIO BuAesd, Heobxogumo chorycuposars oba rioasa
una obwexTe. 3a cuér aroro hopmupyerca o0béMHOE 3peHme, omneHuBaerca Gopma
mpeaMeTa U PACCTOAHUE OO HEro.

Emié oguuM HapymieHueM 3peHnd gBageTcd kKocoenadue. Ilpu xocormasuu riiasa
rak OyaTo melTalTca coiiTuch BMecTe uau, Haobopor, pasoiituck. Kocormasme

Puc. 101. PaboTta onTUYeckom cucremMsl rnasa.
3puTtenbHoe BocCnpusTue
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6

Puc. 102. HopmanbHoe 3peHue (a), 6nusopykocts (6) M gansHo30pKoCTL (B)

MOJKeT Ul OLITH BPOIKIEHHLIM, UM BO3HUKHYTE U3-3a TpaBMbI. JleuaT aTo zaboe-
BAHHE CIENHUATLHLEIMHE VIPAKHEHUAME, HOIIEHEM 0COOBIX OYKOB, HO HHOTZA IIPH-
xozuTcea npuberaTs K onmepamuH.

IlomyTHeHHEe XpyCTalwKa TOBOJLHO YaCTO BCTpeUYaeTCA Y MOKHIBIX JI0ZeH u
mnabeTnKoB. JTo 3aboneBanme HasbIBaeTca kamaparxmoi. WHorma karapakTa
v pebéura ObIBaeT BPOXKAGHHON, UAIle BCETO B TOM cJyuae, ecjau ero Oyaymias mama
nepebosesia KpacHyXo# Ha paHmed crazmum OepemenHoctuH. OZHAKO TAKOW HEIIPO-
SpPATHLIA XPYCTATHK MOKHO YIZAJHTL H 3aMEHHTL €r0 CHICIIHMAJLHLIMH OUKAMH,
BBIIIOJTHAIOIIUMHA (DYHKIHIO XPYCTATHKA.

I'HTHEHA 3PEHMA. {14 1143 OYEHBb OTACHBLI PA3JWYHBIC MOBPEKIEHUSH, BBI3LIBAE-
MEBI€ OCTPHEIMH IIPeIMETAMH HJIN XHMHUECKHMH M TeMIepaTypHBIMH osKoramu. Ilpm
IOBPEsKICHHAX IVIa3a OKAas3aTh TPaMOTHYIO HOMOIIL 6e3 yUacTHd CIeIHAINCTa TPYAHO,
a MOTOMY CJIeIyeT HATOMKHATL HA IVIas HOBA3KY H CPOYHO ZOCTABHTL DOJILHOTO K Bpady.

Tark Kak Imasa MOryT HOCTpPaZaTh OT HEJOr0 pAJa HH(EKINH, caegyeT TIlaTelb-
HO CJIEIHUTH 34 UX TMIAEHOH, a IPH NOKPACHEHHUH 183 X BO3HUKHOBEHUHN HEIPUAT-
HBIX OLIVIIeHHNH obpaTHTLCA K Bpauy.

3ANNOMHHTE

OpraHs 4yyBctB ® AHanusarop ® CeHcopHaa cHcrema ® 3peHne © [nas ®
Ontnyeckas cucrema rnasza * Ceryarka ® 3puTesnbHbie peyenTopbi ©
Bbnusopykocre ® [ansHozopkocTs

~ [IPOBEPBTE CEBA >

1. Yo takoe aHanu3atopbl M Kakue 4YacTu BXOQAT B MX coctas?

2. KaKkoBO cTpoeHWe 3puTenbHOro aHanuaaropa?

3. Toe pacnonoXxeHsl pPeuenTopbl, BOCMNPUHUMAKOLLIKE 3PUTENbHYIO MHMOopMauuio?
Kakue Buabl peuenToOpoB pas3iuuyaloT M KakoBbl MX (DyHKUMK?

4. Kakue pacctpoicTsa 3peHUs BaM M3BECTHbl M KaKOBbl MX OCHOBHbIE MPHUUMHbBI?

Mouemy B CymMepku Mbl HE MOXEM Pa3Nuu1Tb OKPacKy npeametos?
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§ 45, c1yXoBOil AHAJTU3ATOP

CavxoBoii AHAJTH3ATOP. Ciyx naéT BO3-
MOJKHOCTL BOCHPHHUMATL 3BYKOBYIO

BCNOMHMTE

1. Kakoe 3HayeHWe nOna dyenoseka umeer uHpoOpMaIHIO HA 3BHAYUTEIHLHOM PACCTO-
cnyx? AHNU. A OJIA 4eJI0BEKa CAYX BajykeH eIne
2. Kakoebl ocHOBHble uacTu nwboro aHa- U IIOTOMY, 4TO JAET BO3MOMKHOCTH BOC-
nusatopa? OPUHUMATE PeYb, a4 3HAUUT, 00IIaThHCH.

CnyxoBoil aHaau3aTop BKIKOUaeT B cedsa
opraH ciayxa, CJOyX0BOH HepB M LEeHTPhI M0O3ra, aHAJIH3HPYIOUIHe CIYX0BYI0 HH(pOp-
MAamnuio.

CTPOEHHE OPTAHA CJIVXA. Ilepuepuueckas wacTk CIYXOBOTO aHAIW3aTOpa
COCTOUT U3 HAPYICHO20, cpediezo u enympeniezo yxa (puc. 103). Hapyxnoe yxo
YeJ0BEKa MPEeLCTABICHO YW HOU pAKOBUHOU, HAPYICHLIM CAYXO08bLM Npoxodom n
bapabannoit nepenonKoul.

Ymaasa pakoBuHa — XpAniesoe o6pasoBanue, MOKPBITOE KOXKel. Y uenoBeka,
B OTJIMYHE OT MHOTHX JKHBOTHBIX, VIIHBIE PAKOBHHBI NPAKTUYECKH HEIIOABHIKHBI.
Hapyxuplii cayxoBoli mpoxon — KaHan IauHON 3—3,5 cM, 3akaHumBamuiica
OapabaHHOIl MePeNoOHKOIl, OTAeNdI0NIell HAPYKHOE YXO OT IMOJOCTH CPpeaHero yxa.
CnyxoBoil TPOXOZ He COBCEM NPAMOH, OH CJAerKa HM30THYT, ero CTeHKH BBLIZEIAIOT
ocoboe IUIIKOE BeIeCTBO — YIIHYIO cepy, KOTopad He ZaéT TPOHUKHYTE B CAYXO0BOIH
IIPOXOJ IBIIN U MEJTKUM HaceKOMBIM. B momocTn cpegrero yxa pacmosoKeHnsl caMble
MajleHbKHEe KOCTU OPraHu3Ma UeJOBeKa: MOJOTOYEeK, HAKOBAJBHA U CTPEMeuKo.

MonoTto4yek

MonykpyXHbie KaHanbl

MNpennsepue

YnuTka

YwHan

HapyxHbliia BapabaxHasn
pakosuHa CNYX0BOW NPOXof, nepenoHka

Puc. 103. CtpoeHue yxa
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Monorouer «pyHOATKOWH» cpacraercsa ¢ DapabaHHON HEePEMOHKON, a «TOJIOBKON»
IIOABUIKHO IPUCOEIUHEH K HAKOBAJIbHE, KOTOPAA APYI0Oil 4acThio HOABUIKHO CORAU-
HeHa co crpeMeukoM. CTpeMeuKo IIHPOKHM OCHOBAHHMEM CPAIleHO ¢ IMepPeIroHKOi
0BAJILHOr0 OKHA, BEAVIIero BO BHyTpPeHHee yXo. llonoeTs cpeguero yxa uepes eBcra-
XHeBy TpyOy coefHHEHA ¢ HOCOIVIOTKOHW. JTO HeOOXOAMMO AJIA BHIDABHUBAHUA AaB-
nenusi mo obe cropoubl HapafaHHON TEepPENOHKH MPHU M3MEHeHUAX armochepHoro
IaBIeHNA.

BuyTpenHee yXo HAXOZWTCA B MOJOCTH MUPAMHAABLI BHCOUHON kocTu. K opramy
cayXa BO BHYTPEHHEM yXe OTHOCHTCH YIHMTKA — KOCTHBIH CIIUPAJILHO 3aKPYUYEHHBIH
Kamail. B kKamame yIHUTKH, 3aOoIHEeHHOM 0c000if JKHAKOCTHIO, HAXOZHUTCA OKOIO
25 ThiC. 3BYKOBOCIPUHUMAIOIIAX KJIETOK, OT KOTOPBIX OTXOAAT BOJOKHA CIYXOBOTO
HepBa.

MEXAHH3M PABOTBI CJIVXOBOI'O AHAJIM3ATOPA. [Ipu mocTynjaeHun 3BYKOBOTO CUT-
Hajga CTOJI0HK BO3AyXa, 3aNOJHSIOMAN Hapy:KHLIA CIVX0BOH mpoxod, Koaebrercd.
Iru Konebanma yiaaBauBaioTceda DapabaHHON MepenoHKOH U yepes MOJ0TOUeK, HAKO-
BANBHIO W CTPEMEUKO MMepegalTcsa Ha oBagbHOe OoxHO. Ilpw mpoxorkmgenun uepes
CHCTEeMY 3BYKOBBIX KOCTOUEK 3BYKOBBIE KOJeDAHUA YCUIMBAIOTCHA MIPUOIUZUTENLHO B
40—50 pa3 u nepezaioTcd HA MKUAKOCTDL, 3AMOJHAIONIVIO IOJOCTHA BHYTPEHHErO yXa.
Yepes o1y sKUAKOCTL KoaefaHusag BOCIPUHUIMAIOTCA PelenTOpPaMU, TPHUYEM BhICOKUE
3BYKH BBI3BIBAIOT KosebaHna 00Jlee KOPOTKHX BOJOKOH, a HU3KHUe — 0oJiee IIHHHBIX.
B pesyabrare konebannil 030y 1ai0TCA PeLenTOPHbIE KIETKH, U CUTHA 10 BOJIOK-
HAM CJIYXO0BOTO HEPBA MepeAaéTca cHAYANA B A4Pa HIYKHUX OYIPOB UeTBEPOXOJIMUM,
OTTya B CAYXOBLIE AApA TAJIaMyCa W, HAKOHEI[, B BUCOUHBIC JOJHA KOPLI DOJALIITHX
TONVIIAPHH, IMe U HaXOAUTCH BLICIINI IIEHTP CIYX0BOH YYBCTBHTEILHOCTH.

HAPYINEHUSA CJIVXA U UX ITPUIHHBL. W HOra B HAPY/KHOM CIyX0BOM MPOXO0Ie CKa-
IIJIMBAETCH CAUIIKOM MHOTO YIIIHOH cephbl 1 00pasyercs nIpodKa, CHIYKAIOIIAA OCTPOTY
cayxa. YOAaaTh TAKYIO IPOOKY HYXKHO OU€HBb OCTO-
pOKHO, TaK KAK MOMKHO HOBPeAUTL Oapabanuyio
nepenoHxy (puc. 104).

W3 HOCOTIOTKH B IOJOCTL CPELHETrO yXa MOTYT
MPOHUKATH PA3JIMUHbLIe BUILI BO3OyauTeneii, coo-
cobHbBIe BBI3LIBATL BOCHAJEHHE CpPeJHero yxa —
orur. Ilpu mMpaBUILHOM M CBOEBPEMEHHOM Jieue-
HUU OTHUT OBICTPO MPOXOAUT U HE OTpakaeTcs Ha
YYBCTBHTEJILHOCTH CIyXa.

Taxske K HapymeHHWIO CIyXa MOTYT IIPUBECTH
MeXaHMUecKHne TPaBMbl — YINHUObI, YAAPLI, BO3ILH-
CTBHS CBEPXCHJILHBIX 3BYKOBBIX pasgpaskuTesei. Puc. 104. TurveHa opraHa cnyxa

3ATOMHHUTE

CnyxoBov aHanu3arop ® Yxo HapyxxHoe, cpegHee, BHyTpeHHee ® HapyxHbin
cayxoBok npoxog ® bBapabavHas nepenoHka ® CayxoBbie KOCTOYKH *®
Ynnrka ® EscraxmeBa tpyb6a ® Orur
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§45. Cnyxoeow aHanu3atop

gmy 808 III_['

- [IPOBEPBTE CEBA

1. KakoBo cTpoeHue cnyxogoro aHanusatopa?
2. Kakue paccTpoicTBa Clyxa BaM M3BECTHbl M KaKOBbl MX OCHOBHbIE MPUYMHbBI?

FRFRRRFRRERRRERPEL
MosA JIABOPATOPUA
OnpepeneHue oCTpoOThbI Cayxa
Llenb pabortbi: onpeaenntb OCTPOTY cnyxa.
Ma'repuanbl M oﬁopy,qoaauue: MexXxaHHM4YecKue 4dachl.
Xopa pabotbi
1. MpucTasbTe K yXy MexaHW4eCKWe uacbl M oToaBurainTe Mx oT cebs Ao Tex nop,
NoKa He nepecrtaHeTe CabllaTb MX THUKaHbE. B MOMeHT Hcue3HOBeHHS 3BYKa
U3MepbTe paccTosiHue (B CaHTUMETpax) Mexay 4acamu U yxom.
2. Tenepb npubnuxkaiTe M3ganeka 4acbl K yxy [O MOSAB/IEHWS efBa 3aMeTHOro
3BYyKa MU M3MepbTe COOTBETCTBYHOLLEee pacCToaHUe.
3. MosTopuTe H3MepeHHWs 0BOMX TWUNOB HECKOMbKO pa3. PesynbTaTbl W3MepeHwi
3danHuure.
4. Bolumcnute cpeaHee 3HaueHMe PaCCTOSHWA CAbILMMOCTM TMKaHbs 4acos. Yem
OHO 60HbI.IJe, TEeM Bbllle CNyxXOBadA YYBCTBUTE/IbHOCTb.
5. CpaBHuTe pe3ynbtaTbl BallMX MCCNEQOBaHWW CNYXOBOM UYBCTBMTENBHOCTU C

pe3ynbtatamMy TOBapuLLeH.
6. Cpenaite BbiBOADI.

BbINNOJIHHUTE 3AA4AHUE

[okaxuTe, 4TO «OpraH cnayxa» W «CNyxOBOW aHanu3aTop» — pa3Hble NOHATUA.

JT0 BAXHO 3HATH

Mo3HakoMbTeCh C OCHOBHBIMM NMPaBUNAMU TUTMEHBI CAyXa.

lMrueHa cnyxa — 370 peKkOMeHAaUWK W onpedenéHHbie npasuna, npu cobnio-
AEHUKH KOTOPbIX HEraTMBHOE BMAHWE BHELHWX (HhaKTOPOB Ha OPraHM3M 4enoseka
3Ha4YHUTEe/IbHO CHUXKAETCHA MU CI'IOCOGCTB)\'ET COXpaHeHUKD Ccnyxa.
L] BELILHLIJ,aI‘:‘ITE ywud OT C/HUWKOM TpOMKKUX 3BYKOB, CH/IbHOIMO wyma. CunbHoe pas-
220 ApaxeHue nepeyToMnsieT cnyxoBoi peuentop. BapabaHHas nepenoxka co epe-
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MeHeM TepseT CBOI 31aCTMYHOCTb, W OpraH BOCMPWATUA 3BYKOBbIX CHrHanOB
BbINONHAET CBOM (DYHKLMM Yy>X€ HEe Ha TOM YPOBHE, Kak paHblue.

o bBeperute ywiu or xonogHoro Betpa, nonagaHus BOAbl MPU KyNaHUW.

e He uucTuTe ywu TBEpAbIMU, OCTPbIMU NpeameTamu. [lpaBunbHO U BOBpEMS Ouu-
WahTe ywM or M3bbiTKa cepbl, TaK Kak e& HaKOMNeHWe NPUBOAWUT K ocnabneHuro
BOCMPUATHA 3BYKOBbIX CMIHaNOB.

e CoespeMeHHO obOpaliaiTech 3a KOHCy/NbTaUMeW K CNEUManUCTy W NeYnTe Hapy-
WweHus cnyxa, perynspHo Habnwganutecs y JIOP-spaua.

| 970 WHTEPECHO |

WUnnw3uun. BaxkHo NnomMHUTb 0 TOM, 4To noHON BUA MHOPMaUWKW AOCTaBNSAETCS
B rO/IOBHOM MO3r NO HEPBHbIM MYTSM B BUAE HEPBHbIX MMMNYAbCOB M HalIW OLULY-
UleHUs 3aBMCST OT TOrO, B KakoW OTAen Mo3ra NPUXoAsT 3TW camble MMNYnbChbl.

Kak npasuno, aHanusatopbl AAOT BepHOe NpeacTaBneHwe o6 oKpyXKawllen
OENCTBUTENBHOCTH, HO BO3MOXKHbI M OWWOKK BOCNPHUATHS, Ha3bIBAEMbIE UAMIO3UIMU
(prc. 105). Ux npuunHbl MoOryT ObiTb Kak BHYTPEHHMMM, TaKk WM BHELWHWMM, OfHAKO
YKU3HEHHbIW ONbIT U coBMecTHas paboTa BCcex aHanW3aTopoB MOMOralT YesoBeKy
NOMYYUTb BEPHYIKO KapTUHY MMUpa.

PaboTta aHanu3atopoB, Kak W BECb OpPraHW3M 4enoseka, NOABEPXKEHA BO3LeH-
cTBMIO (haKTOPOB OKpy)Kawollen cpenbl. Hanpumep, npu HW3KOW Temneparype 4ys-
CTBUTENBHOCTb TaKTU/IbHbIX PELIENTOPOB KOXMW NanblLeB 3HAYMTENbHO CHUXKAETCs.
3ByK 3BOHSAWero TenedoHa B nomelleHUM OUOBAMOTEKM M Ha LWYMHOM ynuue Ka-
YKYTCA COBEPLEHHO Pa3HbiMKU MO YPOBHIO MPOMKOCTH.

Puc. 105. 3puTensHbie UNAO3UK
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BECTUBYJIAPHBINU
§4 « AHAJIU3ATOP. MBIIIIEYHOE
YYBCTBO. OCA3AHUE

BectuOynapHslili aHaIM3aTOpP BHIITOTHA-

BCNMOMHMTE
er (PYHKIHAIO Peryisanuu I0J0KeHnsd
1. Kakue opraHbl NO3BONSIOT >KMBOTHbIM 1054 B er0 OTRRILELIE dacred B HEO-
OPHEeHTUpOBaTbC B MPOCTPaHCTBE M rae crpanctee. Ero mepudepuueckas 4acThb
OHM PacnonoxeHsi? OpeAcTaBIeHA pEeHeNTOPAMH, PAaCIIoJ0-
2. Kakue (pyHKUMUM BBINOMHAKT Hapy>KHble JKeHHBIMH BO BHYTPEeHHeM VXe, a Takme
nokposbl yenoeexka? GONBIINM KOJHMYECTBOM pPEeLeNnTOpPOB,

PACIIOJIOKEHHBIX B CYXO0KHUIAAX MBIIIIII.
Bce oTH CTPYKTYPEI, II0 CYTH, BBIIOJIHA-
10T PYHKIUIO 0p2aH06 PAGHOGECUA.

B npeagsepun BHYTPEHHETO yXa PACHOI0KeHBI KPYIVIBIA U OBAJIBHBIN MEMIOUKH,
KOTOpEIe 3alI0JIHeHE]I JKAIKOCTHIO. B cTeHKaX MeIIouKOB HaxonuTed 00abIIoe KOJIHI-
YeCTBO PEIEeINTOPHLIX BOJOCKOB KJIEeTOK. B IIomocT MeIIouK OB Pacioil0KeHsl OTOIH-
ThI — KPHCTAJJIBI cojeil Kansnud. KpoMe Toro, B momoCcTH BHYTPEHHETO yXa IpPH-
CYTCTBYIOT MPU NOAYKPYICHBLX KAHAAA, PACTIONOKEHHBIE BO BBANMHO HEepPIeHIN-
KYJIAPHBIX ILIocKocTAX. OHM 3aI0JIHEeHBI JKHAKOCTHIO, 4 B CTEHKAX UX PaclIdpeHnit
HaxogATca penenTtops! (puc. 106).

MEXAHH3M PABOTHI BECTHBY/ISPHOTO AHAJH3ATOPA, Ilpn meaMeHeHHH IOJOMKe-
HHA TOJIOBBEI UJIM BCETrO TeJa B IPOCTPAHCTBE OTOJHUTEI U YKHAKOCTEL IIOIYKDPYIKHBIX
KaHaAJIBLIEeB IepeMemIanTced, Boadyxaaa penentopsl. Ux orpocTtku 06pasyioT BecTH-
OyIApHBIM HEPB, IO KOTOpOoMY MH(MOPMaNnAa 00 U3MeHeHNH! MOJI0KeHUA Tejaa B Ipo-
CTpPaHCTBE IIONAagaeT B Agpa CPegHEro MO3Tra, MO3KeduoK, Aapa TaraMyca H, HaKO-
HeI, B TEeMeHHYIO 001acTh KOPHI OOMBIINX MOJAyIIapHii.

MonykpyxHble KaHankl

BecTnbynsapHbIi
Heps

MonykpyxHsie
KaHasnb_

OpraH paBsHoBeCUA

OBanbHbIA Kpyrnbii
MeLoYeK MELLOYEK

Oprax cnyxa

Puc. 106. BectnbynsipHblii opraH
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MBIIIEYHOE YYBCTBO. Yel0BeK HPEKPACHO UYBCTBYET, B KAKOM IMOJOMKEHUU
HAXOZATCA UYACTH €r0 Teja, HaopuMep KoHeuHocTH. 114 9TOr0 B MBIIIIIAX 1 0CcOGeH-
HO B X CYXOKHIHAX PAcHoJsaraloTcad MHOTOYHCICHHBIC PENeNTOpPs], IepeIaonine
B M03T HHPOPMAIINIO O CTEIIEHH PACTAKEeHNA KaKIOH MBIIIIIEI, a 3HAYHAT, U O TOM,
HACKOMBKO 2Ta MBINIIA COKpAmeHa. Jrta MHGOPMATUA MOCTYITAET B MO3MKEUOK
M TeMeHHYIO0 00JacTh KOPBI OOJABINMHX TOAYINAPHI, UTO IMO3BOJAET OUEHbL OBICTPO
H TOYHO KOHTPOJHPOBATL IIO3Y BCETO TeJa YeJIOBEKa H IIOJIOMKEHHE ero OTIEeJLHLIX
yacTe#d. MollmeuHoe YyBCTBO HO3BOJAET UYEJIOBEKY HOBECTH O ABTOMATH3Ma CBOH
IBUTrATEJbHBIE HABBIKH. HanpuMmep, akpobaT BRIITOTHAET I[eIble KACKAAbI CJA0KHEH-
IMmMAX ﬂBH}I{EHHﬁ, CDBEP]I[E.‘HHD HEe 3aAyMBIBAACDH Dﬁ HX HIOoCIenoBaTeJIbHOCTH. BTD
BO3MOYKHO TOJABKO Grarogaps TOUHOH padore BecTHOYIAPHOTO AINMIMIAPATA U XOPOIIO
TPEHHPOBAHHOMY MBINICYHOMY YYBCTBY.

KOKHOE 94yBCTBO. Ocasanne — 9TO KOMILIEKC OIIVIIEeHHI, BOZHHKAIOIINX IIPH
paszpaskeHNH HeCKOJbKHUX BHUIOB PEIENTOPOB KOKH, Pearnpyloinx Ha X0JI0d, TeIl-
70, AaBIeHWEe, TIpUKOocHOBenue u T. 1. Uudopmanmma oTo BCeX 3THX PeIenTopos
cobupaerTcsa B CIIMHHONW MO3T U 0 MPOBOAAIINM IIyTAM 0eJI0r0 BEeHecTBA MOCTY-
maeT B A4pa TajaMyca, a4 OTTyIa B BLICIIMH LEeHTP TAKTHILHOH UYBCTBHTENL-
HOCTH — 0DOJMacTh 3agHed MeHTPAaAbLHON M3BHJIHMHBI KOPBI OOJBINHX MOJVIIAPHA.

3AMNOMHHTE
BectnbynapHpiii aHannzarop ® MbiweyHoe yyscrtBo ® Ocsa3zaHHue

IR [TPOBEPBOTE CEb S|

1. KakoBo ctpoerue sectubynsproro aHanusaropa?

2. [pe pacnonoXxeHbl peuenTopbl, BOCMPUHUMaKOLME UMHMOPMAaLUIO O NOJNIOXKEHUH
Tena B npocrtpaxcree?

3. KakoBo 3HayeHWe MbIWEeYHOro 4YyBCTBA ANS NMOAEH pa3Hbix npodieccuin?

4. Kakve BuAbl PEUENTOPOB KOXW BaM W3BECTHbI?

/“/M“ﬁ//‘\//W“M//“//“//“//“//“//“//‘\//“

Mos JIABOPATOPUSA

BbINNMOJTHHUTE 3AQAHNA

1. Oxapaktepu3ynite OCOBEHHOCTM CTPOEHWS OpraHa pPaBHOBECHUS W (PYHKUMM ero
OCHOBHbIX YacTew.

2. PackpoiTe MmexaHu3Mm paboTbl BecTUbOynapHoro aHanusaropa.
OBCY,EIHTE 3Ha4yeHue BECTHﬁyﬂHpHOFO aHann3aTopa B XXH3HHK 4YEnoBeKa.
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BKYCOBOM )
§4 . 1 OBOHATEJBHBIN
AHAJIN3ATOPBI

BEYCOBOII AHAJIN3ATOP. OcHOBHEIM Opra-
BCTIOMHMWTE P
HOM BKyCa& ABJIACTCHA A3BIK, OJHAKO BKY-
Kakoe 3HadeHWe AN KMBOTHbIX HMeEKT COBBI€ PCIENTOPLI HMEIOTCA TAKIKE B CJIH-
BKyC u oboHsHue? gucToil 000JI0UYKe POTOEBOH MOJIOCTH H
TVIIOTKH.

Cxomnenusa BKYCOBLIX peLENTOPOB
HaXOZATCA BO BKYCOBBIX IOYKAaX, PACHOJ0KEHHBIX B DIINTEJHANILHEIX BEIPOCTAX —
érycoebtx cocovrax. OHN pearHpyloT TOJILKO HAa PACTBOPEHHELIE B BOJE BEIIECTBA,
TO3TOMY CyXas IMHIA KakeTcd AIA dejoBeKa De3BKYCHOMH.

YenoBer pasinuaeT ueThIpe BUAA BKYCOBLIX OLIVIIeHHH: conéHoe, KUCI0e, TOPh-
Koe, caagkoe. Boabine Bcero penenTopoB, BOCIPHUMUYHMBLIX K KHCJIOMY U COJIEHOMY,
pacmonoskeHo mo D0KaM A3bIKa, K CJIaZKOMY — Ha KOHYHKE A3bIKa, 4 K TOPbKOMY —
Ha KOpPHEe A3bIKa, X0TA HeOOIbIIoe YMCIIO PeIenToOpoB M1000r0 U3 9THX pasgparkure-
neit pasbpocaHO O CAM3UCTON BCeH moBepxHOcTH A3biKa (pue. 73, Ha c. 148).
HaunGonpmaa 4yBCTBHTEILHOCTDL V BKYCOBLIX PeIlenTOPOB HabarozaeTcsa IpH TeMIle-
patype B moaoctu pra 29 °C.

OT penenTopoB HHGOPMALHA O BKYCOBBIX Pa3IpasKUTeaAX IO HEPBHBIM BOJIOK-
HaAM IIOCTyIOaeT B CpPeIHHWH MO3r, AZpa TajlaMyca W, HAKOHEIl, BO BHYTPEHHIOK
061acTh BUCOYHBIX JOJEH KOPBI OOMBIIUX MONYIIAPWAN, INe PACIIONIOMKEeHE! BEICIIHE
LeHTPEl BKYCOBOTO aHaamsaropa. BKycoBnle omymieHnd (popMHUPYIOTCH paHbIIe
Beex apyrux. [lasxe HOBOPOIKAEHHLIH MJIagcHell crocoben pasobparnesa, B KAKOH
OYTBIIKE HAXOZUTCA MATEPHHCKOE MOJIOKO, 4 B KAKOH — coJIéHad BoJa.

OBOHATEJABHBIA AHAJU3ATOP. OOGoHATENbHBIW AaHAJIM3ATOP oO0ecmeuymBaeT
obouaHMe — BOCOPHUATHE PA3TUUHBIX 3anaxoB. OG0HATENbHBIE PEIENTOPLI PACIIO-
JOKeHLI B CJIU3UCTONH 000J0UKe BepXHel uacTH HOCOBOH mojoctu. YToOBI 3amax
0Dl TOYYBCTBOBAH, YACTHIIEI BelrecTBa (MOJIEKVIIEI) JOJIJKHEL HOIACTL B IOJOCTDL
HOcCa U cBA3aTheA ¢ peunentopoM. IlyTes B Mo3r gna madopManun o sanaxax O4eHb
KopoTKuH. UMIOyaecel oT 000HATENBHOTO SIHUTENHA MOCTYHAIOT OPAMO Ha BHY-
TPEHHIOIO TOBEPXHOCTH BHCOUHBIX Z0JEH, Tae B 000HATeILHON 30He 1 QOPMUPYeT-
CcA OIIVIOIeHHe 3amaxa,

ITo MmepkamM MHpAa JKHBOTHEIX V YeJ0BEKA HeBaKHOe 000OHAHHTE, HO MBI CITOCOOHEI
pasnmyarh He MeHee 4 THIC. PA3JIHYHLIX 3al1aX0B, & II0 CAMBIM IIOCTIEIHUM CBeIeHH-
amMm — po 10 reic. Cefiuac BBIZEIAIOT IIECTh OCHOBHBIX 3aIaXO0B, U3 KOTOPBIX CKJIa-
ABIBAIOTCHA BCE OCTAJIbLHLBIE: IBETOUYHEIH, (DPYKTOBLIN, 3JI0BOHHLIN, IPAHBINA, CMOJIH-
CTBIHM, 3amax rapn.

YvBCTBO BOJH. CunnHOe Bo3IeHcTBHE HA MI000H PemenToOp OPHUBOLHT K TOMY,
YTO B TOJIOBHOM Moare (hopMupyercda 6oneso0e owyuweriue., Boicuuilt 601e60l eHTp
HAXOZUTCA B TalaMyce, I UMeHHO TaM (GopMHUpyeTca ommyimerne 60omam.

Boas — 5TO HenpuATHBIE OIIVINEHMNA, KOTOPBIE VKAZBIBAIOT HA IOBPEXIeHUE
OpPraEmaMa MM YyIpo3y OJS Hero BCJIeICTBHEe TPaBMEI Han DOJIe3HH.

B macroamee BpemMa B MEIHIWHE HCOOJIL3VIOT AJTHTEILHO IeHcTBYIOmue 06e3bo-
JIUBAIOIINE JeKapcTBa — aHaabzemuku. MecTHble aHAaIBIeTHKHN BBOLAT TyZa, rae
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BogHuKaeT 6oab. Takue JexkapcTBa OJOKUPYIOT MIPOBEIEHNE UMITYJIBCOB 110 D0JIEBBIM
OyTAM B MO3I, HO HEHCTBYIOT OHM He OoueHb gouro. [Haa obmiero obesbonmBaHusa
YyesI0BEKA HOTPYIKAIoT B GeccosdHaTeIbLHOE COCTOSIHIE IPH HOMOIITH 0COOBIX BEIIECTB.

B3AUMOJIENCTBHE CEHCOPHBIX CHCTEM OPTAHH3MA. B nacrosmee BpeMsa moHA-
THe «aHAIHU3aTOpP» B HAVUYHON JHTepaType BCE dYalle 3aMeHAeTCA MOHATHEM <CeH-
copHas cucrema». CeHcOpHble cucmems. — 3ITO BOCIPHUHUMAIOIIHNE CHCTEMEI
opranusma (3pUTeNbHAHA, CAYX0Bad, 00OHATEeNbLHASA, OcA3aTeIbHasA, BKycoBasd, 6ome-
Bas, TAKTHJIbHAA, BeCTUOYIAPHLIA ANmapar), KOTOPble MOHUMAIOTCH KAK COBOKYII-
HocTh Becex cTpyKTyp LLHC, cBA3amHBIX ¢ pelenToOpaMH M BHEAKYAIOIIHAX B cebs
MEeXaHNU3MBbl PETVIALNN AeATeILHOCTH OTAEJI0B aHAIN3aTOPA ¢ IIOMOILI0 00pPaTHBIX
CBA3CH.

Pabora ni060i1 cemcopHOii cucTeMbl HAUMHAETCHA C BOCIPHUATHA pelenTopaMH
BHEIITHEH A7a8 Mo3ra (DH3HYECKOH MJIN XUMHUYECKOH SHepruu, rpancopManii eé B
HEepPBHEIE CHTHAJLI A Iepefadd UX B MO3T Yepes Imenu Helipounos. [Ipomece mepegaun
CeHCOPHBLIX CHUTHAJOB CONPOBOMKOAETCHA MHOTOKPATHBIM HMX npeoOpasoBaHueM H
MepPeKoIUPOBAHAEM W 3ABEPINALTCH BBICIIHM AHAJINIOM U CHHTe30M (0OMO3HAHUEM
obpasza), mocae uero (pOpMHPYETCHA OTBETHAA PEAKIUA OPraHU3Ma.

BoazgeiicTBue pasapakuTesid HA KAKOH-THO0 aHATM3ATOP HE TOJLKO BLIZLIBAET
€ro MpAMYIO PEAKI[AI0, HO U IPHUBOAUT K OIPEAEJIEHHBIM H3MEHEeHUAM B (DYHKI[HO-
HUPOBAHHUH BCEX APYTUX AHAIM3ATOPOB.

BsaumMoBIHUAHAA CEHCOPHBIX CHCTEM BBIPAKAIOTCH B M3MEHEHUH BO3OyammocTH
OZHOH CHCTeMbI IIPH BO30YIKIEHUM APYT0#, UTO MPOABIAAETCA JHUOO0 B MTOHUIKEHUH,
au60 B MOBLIMMNIEHUHN COOTBETCTBYIONIAX OMYIMeHUH (HATTPUMED, MIYM YXYAIIAeT 3PHU-
TeJIbLHOE BOCIPHATHE; IIPU cI1aboM OCBEUIeHUH XYiKe BOCIPHHHUMAETCH PeUb).

Ilpu yrpare ogHO# W3 CUCTEM MOIKET MOBBICHTHCHA UYBCTBUTEIBHOCTH APYTOM.
Hanpumep, y clenblX MOBBINIAETCH UYBCTBUTEILHOCThL CHCTEMBbI cayxa. B ocmoBe
ITAaHHOTrO (PUBUOJOTHUECKOTO MPOIecea JIeKUT IPUHI[UIT JOMUHAHTHBIX OUATOB BO3-
Oyxpenua B IIHC, a raxkike akTUBAIINSA HeHPOHOB BTOPUUYHLIX CEHCOPHLIX 30H KOPLI.

3AlTOMHHTE
* Bkycoso# aHnanuszatop * Asbik * Bkycosbie cocoukn ® O6OHATENbHbIH
aHanusarop ® bonb

W MMPOBEPBTE CEBA " N

1. Yto obuwero y BkycoBoro v OBOHATENBHOINO aHanu3atopos?

2. Kakue BKYyCOBble OLLYUIEHUS pas3fiMyaeT YeNoBEeK U rae pacnonoXeHbl peuento-
pbl, BOCMpUHUMalOWME MX?

3. Ot yero 3aBucHT oulylleHue 3anaxa?

4. Yto T1akoe 6onb M Kakoe 3HauyeHWe ANS 4YenoBeKa mmeeT e€ oulyuieHue?

5

6

. Onsa yero HeoBXoAWMO B3aWMOZENCTBUE CEHCOPHBIX cUCTEM?
. Packpoitte mexaHu3Mbl paboTbl BKYCOBOro M OBOHSTE/NbHOMO aHanW3aTopoB.

( HE CMOXET NoYyBCTBOBaTb BKyCa MULLW?
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Ha uenoBera mMoCTOSHHO ZeHCTBYET HEIPEPLIBHLIA HOTOK HH(MOPMAIIHHA O IPO-
meccax, IPOHCXOLAIINX BHYTPH B BHe ero opraruama. KasKIaerit eé BUI IoCTyIAET B
LEeHTPalbHYI0 HEePBHYK CHCTEMY YeJOBeKa Uepe3 COOTBETCTBYIOIIMH aHAIH3ATOP,
ofecmeunBAOINUIl €6 BOCHPHUATHE Uepe3 CHeIHMAaTH3MpPOBAHHLIE OPraHLI UYBCTE,
IZOCTABKY IO HEPBHBIM IYTAM B ONpPEXeJEHHBIH YJIACTOK MO3Ta, a TakiKe aHaaua
9TOH HH(OPMAINH U CO3TAHNAC OIIVIIICHHUA.

Kaxaerii ananmnaaTop COCTOUT U3 PeIelITOPOB OPraHoB YYBCTE, HEPBHEIX IyTel u
YYBCTBHTEILHON 30HEI KOPEI M0O3Ta.

Pasnuuaior 3pATenLHEBI, CIYX0BOIT, BKYCOBOI, 000HATEABHLINH, BeCTHOYIAPHBII
U TAKTHJILHEBIE aHAJIH3aTOPEL.

Opraner uyBeTB obecmeunBaoT npeobpasoBanmne HHMPOPMAIMOHHLIX CHIHAJIOB,
OOCTYIAIMUX OT COeNH(HUIeCKOoro pasapakuTend, B (popMy, TOCTYOHYIO AJIA BOC-
OPUATHA COOTBETCTBYIOIIAM PEIelnTOpPOM.

Bonar — 5TO HenpHATHEBIE OIIYINEHHA, KOTOPBIE YKA3BIBAIOT HA IIOBPEKIeHHE
OpraHM3Ma HUJIHN YIpo3y AJA Hero BCJaeICTBHE TPaBMbI uau Oosne3nu. OHA BOCTIPHUHA-
MaeTcA PasBeTBJICHHLIMH OKOHYAHHAMH 0CODBIX HEPBOB.

Kamaeiit ananusatop cnenupuyeH U He MOMKET OBITH MOJHOCTHIO 3aMEHEH OPY-
I'MM, HO BOBMOYKHA YACTHYHAA KOMIIEHCAIIMA HeJZOCTATKA OQHOTO aHAIM3aTOpa yCH-
JeHHLIM PagdBHTHEM IPYroro.

s ITpoexkThI M MccleAoBaHUusA N

1. U3yuenne onTUYECKOH CHCTEMEI IVIa3da M e€ HAPYIIeHHIl.
2. U3yueHne 3pUTeNbHBIX (CIYXOBBIX, BKYCOBBIX) HJLJIIO3HIA.
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MOBEAEHUE N NCNXUKA

Mo3r sBnseTcAa UEHTPOM NCUXHUYECKOM
OEATeNbHOCTH, MU TMCUXMUKHK, KOoTopas
obecneunBaeT yenosexky BbibOp npa-
BUIbHOTO BapuaHTa NOBEAEeHMA B COOT-
BETCTBMU C YC/IOBUAMM OKpY)KaloLlen
cpenbl.

lMcuxuueckne npouecchbl BKIOYAOT B
cebs 3MOUMMU, BOCNPUSATHE, NaMATb,
CO3HaHue, Mbll/IEHUE U SBASIOTCA NPO-
SABNEHUSAMM BbICLLEW HEPBHOW OEATENb-
HOCTH.

Bbl Y3HAETE

— O BbiClUEH HEpPBHOW [OEATENbHOCTH
(BHA) yenoseka;

— 06 uccnenoeaHusax B obnactu BHA;
— 0 0e3ycnoBHbIX W YCNOBHbIX pednex-
cax U MX BUONOrUUECKOM 3HaYeHWH;

— 06 0COBEHHOCTAX MNCHUXHMKK UYENoBeKa;
— 0 ponu obyyeHus W BOCMUTAHUA B pa3-
BUTHU NCUXUKH M NOBEAEHHU UYENOBEKA;
— 0 cHe U BoppCTBOBaHUM;

— O CaHMTaApPHO-TUIMEHHUYECKUX HOpMax M
npaeunax 340poBOro obpasa »KU3HM;

— O BpeAHblX W MONAE3HbiX MPUBbIYKAX,
06 MX BAMAHWKM Ha 300POBbE.

Bbl HAYYUTECDH

— o0bcyxgats ponb yCnoBHbIX pediieKcos,
MEeXaHU3IMOB MUX oﬁpaaoaanuﬂ;

— CpaBHHWBaATb 683yCHOBHbIe M YCNOBHblE
peq')J"IEKCbI, HacnencTeeHHblie M HeHacnepn-
CTBEHHbIE NPOrpamMmbl NOBEAEHMS;

— KJ‘IaCCHq]HLI,HpOBaTb THNbI TeMmnepa-
MeHTa.
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§ 48 IICUXHUKA U ITOBEJEHHUE
* YEJIOBEKA

IIOBEAEHHE H TIICHXHKA YEJOBEKA.

IloBengenue — onpenenCHHBIA CIOKUB-

1. Kakoebl 0coBEHHOCTH CTPOEHHA W OCHOB- muiicsa 06pas B3auMOAeHCTBUSA OPraHua-
Hble (DYHKLUMM BbICLUMX OTAENOB FONOBHO- MOB, 00JIaAIOMUX BLIPAKEHHON BHeINI-
ro mosra? Hell aKTUBHOCTBLIO (CIIOCOOHOCTRHIO TTepe-

2. Uto Takoe [BuWKeHWEe Kak >MKW3HeHHoe OBHUTATHCA), C DRDY?K&IODIEI"I Cpenoﬁ.
CBOMCTBO? IloBegenne uenoBeKa ONpPeAENACTCH €T0

3. Yro Takoe pedpnekc? CIIOCOOHOCTLI0 HM3MEeHHATL CBOH  Jeli-
CTBHUHA, T. €. AeHCTBOBATL — OCYIIECT-

BAATL PA3IUYHLIE BUILI eATEILHOCTH — IOJ BAHAHHUEM BHYTPEHHHX M BHEIIHHUX
darxTopoB. OHO MMeeT OrPOMHOE IPHCIOCOOUTEIbHOE 3HAYEHNE, IO3BOJIAA OPTraHn3-
MaM JKHBOTHOTO THIA OpraHm3anny u3beraTh HETATHUBHEBIX (AKTOPOB OKpyKAaIOIIen
cpensl.

Croco6HOCTL AKTHBHO IBHTATLCH U OPOABIATL PA3APAIKHUMOCTE B OTBET Ha U3Me-
HEeHHE YCJIOBHH OKPYI;KaloImiell cpeibl XapakTepHa AI1A MHOTHX OPTAHH3MOB, B TOM
qyuesae OJd OAHOKJIeTOuHbIX. Hampumep, nndysopun m gp. IpocTednrne crnocoOHbL
AKTHBHO IIepPeMeIIaThCA B COCeIHION KAILIIO II0 TOHKOMY COeIUHHUTEeILHOMY KAHATY
B OTBET HA HIOMEIIEHHLIH B HCXOOHYIO KAIlII0 KPUCTAIINK IOBAPEHHOHN COMTH, BBLI3EI-
BAIOIIUH MOBLIIICHHE COJMEHOCTH BOALI.

ITo cyTm, oTO Takike ABIAeTCA IIPOABIEHHMEeM IIOBeIeHH:A, HAIPABJIEHHOTO Ha
mogaep;KaHue TOMEOCTasa B UX OPraHu3Max, IPeaCTaBIeHHBIX eIUHCTBeHHON KJIeT-
KOH#. ¥ MHOTOKJIETOUHBIX OPTAHMZMOEB IIOBEIeHHUE HAXOIHUTCH IIOL KOHTPOJIEM UEH-
mpaavioll Hepenol cucmemsvt, T. €. M0O3ra. B memom ke moBegeHHe BO3HHKAET
HAa BBICOKOM YPOBHE OpPTraHH3allNH, KOTZA OPranmuaM npurodperaer cruoco6HOCTL BOC-
OPUHEMAaTh, XPAHATE H IpeobpasoBeIBaTh HH(OPMAIHIO, HCIOJbL3YA €€ C Heabio
caMOoCOXpaHeHHUA, MOAAePIKaHNA TOMe0cTa3a U IPUCTIOCco0/IeHNA K YCIOBHAM OKPY-
JKAOIIel cpeanl.

IToBemenne, B OTIIHYHE OT NCUXUYLECKOU OeamenbHOCMU WA NCUXUKU, JOCTYIIHO
LS HeIOCPeACTBEHHOTO HAOMIOLEHNA W ABIAETCA IPEAMETOM H3VUeHU IMIHPOKOTO
CIeKTpa OHOMOrHYIeCKNX HAVK.

Ilenxuka (or rpedu. psychikos — AVIIeBHBINA, }KU3HEHHBIN) — crmeruudecK i
ACIHEeKT KHU3HeIeATEeIbHOCTH UeJJOBeKA U JKHBOTHLIX B UX B3aHMOZEHCTBHH C OKPY-
JKaloel cpegoil, IpeAcTaBAgI0IINN co00l COBORYIHOCTE MBICTIHTENLHEIX IpOIec-
COB H SIBJIeHHH (OIIyIIeHHs, BOCOPHATHE, OMOIIHHA, IaMAThL, IaMATL U T. II.). Ilox
IICHXUKOH UeJOBEeKa MHOTAA HOHMMAIOT BHYTPEHHHIH MHD YeJT0BEKA.

B kauecTBe 00BEKTHUBHOIO KPUTEPUA NCHXUKH (B OTIHUYHE OT IIOBEIEeHHUA) pPyc-
ckuii neuxonor Anerceit Hukxonaesuu Jleonmuves mpenioKuil paccMaTPHUBATL
cIToCcOOHOCTE JKHMBLIX OPraHH3MOB PEATHPOBATEL HA «OHOJOTHYECKH HEHTPAJILHBIE
pasgpaskuTeNln», OT KOTOPBIX HE 3aBHUCHT JKH3HL OPraHu3Ma.

TTOTPEBHOCTH H MOTHBBI HOBEJAEHHNA. Beibop Toit nan nuol (GopMbI MOBEIeHUS
yenoBeKa (KaK W JKABOTHBIX) OIpedeNsieTcd KHU3HeHHBIMH morpebHocTravmu. Ecan
HECKOJIBKO YaCOB IPOBECTH BO ABOPe, urpad B pyThoa, TO BIOJIHE 32aKOHOMEDPHO BO3-
HHUKHET HoTpefHOCTL B IIHUINE, a4 eCJAH IPUIIEeMHUTL Oalel IBephio, BOZHUKHET CUIL-
mas morpedrocTs n3baBurhesa oT 6oau. Obe 9TH NPHUYHHLI BRICTYHAIOT B KAUCCTBE




CravaH

A LW N @ P W Ge P A LW N W G AR

maega 14. [MoeegeHue M ncuxmka

nobyaureneil K TOMY WM MHOMY BHAY AeATEIbHOCTH MJIM MOTHBOB IOBeIeHHI.
ITorpebHOCTH IPUBOAAT B COCTOAHUE BO30YIKAEHUSA Te UJIH UHbIEe CTPYKTYPLI MO3ra,
U BO3HHMKAET TAK HA3LIBAEMAA MO UEAUUA — JKeJlaHHe COBePIINTL KaKkue-To geli-
CTBHUHA, KOTOPbIE MO3BOJIAT YIOBJIETBOPUTH moTpebHOoCcTh. B mepBoM mpumepe aTu
meiicTBUA CBEAYTCHA K TOMY, 4TO0BI ¢aenars 6yTepOipod U ¢becTsb ero, VAOBIETBOPHUB
morpebHOCTh B niuine. Bo BTOpoM npumepe MOBeAeHUeCKU W aKT OyaeT 3aKII0UaThCH
B TOM, 4TO0BI, OBLICTPO IPUOTKPLIB ABEPh, BLITAIIUTE HAJIell U3 [eJIX U OIIYCTHTE ero
B XOJOZHYIO BoAy. Takum o0pasomM, MOTHUBBLI W BBI3bIBAeMAaA HUMH MOTHBAIUASA
JenaiT MOBeJeHUE YellOBeKA WeleHaANnpa6leHHbLM.

Koneuno, 4e/loBeK HEe MOYKET OAHOBPEMEHHO IeHCTBOBATH Ha OCHOBE HECKOJIBKUX
moruBanuit. [onpobyiiTe-ka, npuiieMus najemn, caeaats OyrepOpos u ¢becTs ero.
Bpazg au y Bac 970 HOAy4YUTCA. DTO O0BACHAECTCA T€M, UTO B KaXKALIH MOMEHT KHA3HI
Ha IEepBOM IJIaHe CTOHT KaKasg-TO oJHa caMasd BaKHasg, caMafd cpouHad MOoTHBa-
uud — domMuHanma, KOTOPyw U HeoOX0AUMO YIOBIETBODHUTD, 4 HOTOM YiKe mepe-
KJIIOYaThCHA HA YTO-TO OPYTroe.

3ANOMHHUTE
e [loBegerHune * [lcuxuxa ® [Morpe6bHocTn * MoTruBbl nosegeHus

IJEHPOBEPbTECEE il LN Biey - BnEmY Nl . i i i - =

1. Yem nosegeHue yenoseka OT/IMYAETCH OT NOBEAEHWUS MMBOTHbIX?
2. Yto Takoe ncuxuka? Umeetca M ncuxuKa y >KUBOTHbIX?
3. Yro obycnosnusaer BbiGoOp TOU MAKM MHOW (hOPMbI NOBEAEHWUS?

FEFRFRRRFRERRRELRE

Mos JTABOPATOPUS

BbIIMOJIHHTE 3AA4AHHUE

Mcnonbaya pocTtynHble MHIOPMAaLWOHHbIE MCTOYHUKM, MOAroTOBbTE COODLWEHHE
O MecTe H pOﬂI-‘l 6HOJ10I'H‘-IECKHX H COUHanbHbIX HOTpEﬁHOCTEﬁ B XXH3HH 4YenoBeKa.
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§48. lcuxmuka 1 noBegeHmue 4yeroBeka

4N1A TIO6O3HATE/IbHbBIX

Hayku o noBegeHunm M ncuxuke. M3yseHwWem BONMPOCOB NOBeAeHWs NtOAen
M >KMBOTHbIX HauyasM 3aHUMaTbCcs eulé B aHTMyHblie BpemeHa (Apuctortens, Cokpar,
MnatoH 1 Ap.), OAHAKO CEPbE3HO M3yyaTb MOBEAEHUE CTasO0 BO3MOXHO JIMLWb C MOsB-
NIEHWEM TaKWUX HanpasneHui BUONOrMK, Kak aHaToOMMUA U (PU3MOJIOTUA, a TaKXKe Meau-
LUMHbI.

OcobeHHOCTH noBefeHWa U NCUXUKKU Yenoseka, obycnoeneHHblie pabotor mo3ra,
M3y4arT TaKWe HayKMW, KaK rcuxono2us v gusuonozus Bvicwell HepBHod desamens-
Hocmu (BHA). Nx obveauHser u pag obwmux memodoB uccnedoBarus, HO BMecTe
C TeM OHM M3y4yalT pa3Hble CTOPOHbl HEPBHbIX NPOLECcCcoB. Tpyabl NCUMXONOrOB W
dusmonoros BH/l scerma tecHo nepennetanuce.

Mcuxonorus wayuaer pesynbratel paboTbl LEHTPanbHOM HEPBHOW CHUCTEMBI,
Bblpa)keHHble B BuAe 00pasos, waew, NPeacTaBieHWt U APYrUX NCUXUYECKUX NPO-
asneHuin. ®Pusmonorus BHI uccnepgyer mexaHW3mbl [esTeNbHOCTU UEHTPanbHOM
HEPBHOM CUCTEMbI, OTAEeNbHbIX €€ CTPYKTYP M HEMPOHOB, CBA3U MEXAY CTPYKTypa-
MW W WX BAMAHWE APYr Ha Apyra, oOyCcnoBAWBatOULEE CNOXKHbIE B3aWMOOTHOLWEHUA
YyenoBeka C OKpY)Kalollen Cpefow.

B nocnegHue pecatuneTtus BO3HWKNA HOBAas HayKa — /ICUXO@U3UOA02USA,
OCHOBHOM 3afayel KOTOPOW SABISETCHS WM3yueHWe (PU3MOMIOTHYECKMX OCHOB MCUXUYE-
CKOW NeAaTenbHOCTH. M3yyeHueM nosBeaeHUs XXMBOTHbIX 3aHUMaeTCa 300MCUX0N02US
M 000COOMBLUIAACA M3 HEE 3MOoA02UA.

YyeHue 0 poMMHaHTe. Benukuit pycckuit duauonor Anexcel AnekceeBuy
Yxmomeruiy (1875—1942) cospan yyenue o pgomuuante. OH cuuTan, 4YTo npw
YCUNEHWHW KaKOW-TO noTpebHOCTHM B MO3re BO3HWKAeT BPEMEHHbIW oudar Bo3Oyx-
AEeHHHA. CprKTypbl MO3ra, Bxopgsuiuve B 3TOT 0Odar, cornacoBaHHO pa60Ta|0T ona
TOro, 4tobbl ObLICTPO YAOBNETBOPUTbL [NABHYKD Ha 3TOT MOMEHT noTpebHOCTb.
A. A. YXTOMCKMH Haszsan TakKoW ouar, COCTOAUMUM M3 HECKONIbKMX COrNIacoBAHHO
paboTalollMx HEPBHbIX LEHTPOB, OOMWHAHTOM.

WUHbIMKW cnoBamu, AomMuHaHTa — 3T0 ped-
NeKc, TOCNOACTBYIOUWMIA B [aHHbIA MOMEHT Bpe-
meHW. [loMmuHaHTa cnocobHa TOPMO3UTL passuTUe
APYrux odaroe BO30Y)XXAEHMA, M CylLLLEeCTBYeT OHa
[0 Tex nop, nokKa cyllecrtsyetr norpebHocTb, eé
nopoauswasn. [lomuHaHTa obecneynsaer aKkTMBHOE
H36HpaTeanOE nogegeHue, oHa He nNo3BOonsAerT
YenoBEeKY OTBJIeKaTbCAd Ha BTOPOCTENeHHbie CTH-
Mynbl, HE WMMEIOLLHE OTHOLWEHUA K BbIMOMHEHHIO
rMaBHOM B AaHHbIH MOMeHT 3apadyd. Hanpumep,
€CNny YenoBeK YBNEYEH KaKMM-TO BaXKHbIM ONA
cebs penom, OH BpPEMEHHO NEpPecTaéT BUAETb M
CNbiWaTb NPOUCXOAALLEee BOKPYr Hero, Kak roso-
paT, yxoaut B ceba. Korma e u3HeHHaa 3aga-
ya pelleHa, OOMWHaHTa yracaeT, HO OpraHbl M
CHUCTEMDbI O6'hEJJ,HHHPOTCR B HOBYIO ¢yHKuUOHOﬂb‘

B HYfO cucmemy ANA pelleHWs HOBOW BO3HWKalo-
230 Puc. 107. A. A. YXTOMCKWNA el noTpeBHOCTH.
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| LWATH K YCITEXY |

Kak cocraButb nouckoBbid 3anpoc

Ana poctyna K UHPOPMAUWK MHTEPHET-PECYPCOB HEOBXOAWMO 3HaTb WX CeTe-

BoW agpec. [lns sBefleHMA agpeca WCNOMb3YKT pa3fiMdHble MOWCKOBLIE CHMCTEMbI W

Katanoru cepsepos (Hanpumep, Yandex, Rambler u ap.).

1. Habupaem B NOMCKOBOW CTPOKE 3/1IEKTPOHHbIM afpEC NOUCKOBOW CUCTEMbI, HaNpu-
mep AHpekca: htip //www.yandex.ru. Haxxumaem Knasully enter U OTKpbIBaem
rNaBHYIO CTpaHuuy.

2. Bbibupaem Kntouesoe cnoBo, Hawbosee TOYHO OTpakaloliee CyTb TOrO, YTO Mbl
cobupaemcsa uckatb. Beoaum knouesoe cnoBo (MM HECKONBKO CNOB) B CTPOKY
noucKka U Haxkumaem Knasuwy <«Hantus.

Mepen HaMu OTKPOETCA nepBas CTPaHWULA CO CCbIIKaMM Ha WCTOYHWUKM, B KOTO-

PbIX YNOMWHAETCA 3TO CNOBO (YACNO CCbINOK MOXET MeHATbcs). bonbwas yacte

CCbINOK HE MPUroguTCa — 3TO peKnama, TOProeas M T. M.

3. Cyxaem pamku nowucka. Hapg nouckosoi crtpokown Buaum cnosa: «Cnosapu»,
«KaptuHku», «Besge» u gp. Boibupaem HyxHoe Ham CnoBo.

4. N3yyaem matepuanbl cTatel, HauMHaem C Tex, KOTopble KaxkyTcs Haubonee uHTe-
pecHbiMM M ABnasaloTca Bonee cospemeHHbiMK. Pabotas ¢ uHdopmauuen, onpe-
L[ensem e€é [OCTOBEPHOCTb, HaxoAMM OTBETbI Ha CleayloulMe BOMPOCHI.

e K10 astop 3tux crtpanuy? lNpoaHanu3aupyite, Bbi3bisaer nu nybnukauus gose-
pue, SBNSETCA N4 aBTOpP aBTOPUTETHbIM B KOHKPETHOW TeMe.

e imeeT N1 aBTOp NpaBo Ha npejcTasneHde 3TOH WHbopmauuud OT CBOero uMme-
HK?

e Cratbs cofiepWUT OObeKTHBHbIE (haKTbl WKW Bbipa)kaeT NWYHOE MHEHWE asTo-
pa? Heobxoaumo oueHWTb obbekTUBHOCTL MHGopMauun. Ecnm Tekct amoumo-
HaZbHO HanucaH — 3TO fABHbIA NPU3HaK CyObEeKTMBHOrO MHEHWMS asTopa, YTo
CHNIbHO OTpaXKaeTcs Ha AocToBepHoCTM. Ecnu e npefcrasneHa Hekas Touka
3peHns, HeobXooMMO y3HaTb, HACKONbKO MHEHHE aBTOpa MOXET CYHUTaTbCH
KOMMeTeHTHbIM. Yenosek O4YeHb 4acTo WMHTEpPNpeTupyeT HOBOCTH, MCXOAS W3
CBOEro OnbiTa, 3HaHWMM, CBOMX NPEANOYTEHWH, NO3ITOMY CTapanTecb KPUTMUYHO
BOCMpPHUHMMATb MHGIOpPMaUMIO.

® 13 KakuMx MCTOYHUKOB aBTOpP MNONY4YHn WHopmauuio? Hangute eé nepeBoMcTOY-
HuK. OBasarenbHo [OMKHO ObiTb yKasaHWe Ha COOTBETCTBYIOWWW Hay4HblK
TPYA WAW OOKYMEHT, €CNK pevb MAET O Hay4Hbix axTax.

e MoxHO nu nposBepuTh MHOPMaLMIO, NpeacTaBneHHyo Ha caute? [lposepuTtb
uHbopMaLMio HeobXoaWMO NO APYrMM AOCTOBEPHbIM MCTOuHMKam. Ecnu kak
MUHUMYM TPW U3LaAHUA FOBOPST O TOM YK€, CKOpee BCEero, HanMcaHHOMY MOXHO
BEPUTb. TaK)Ke CTOMT NPOBEPWUTb CCbIIKKM B TEKCTE.

e Kak yacto obHosnsercs cant? lposepsnte paty nybnukauuu. Hacro cnydaer-
cs, 4TO uHpopmauus Bbina onybMKoBaHa HECKO/IbKO fIET Hasajd W y)Ke NaBHO
HeaKTyanbHa.

e YkasaHa ¥ Ha caWTe KOHTaKTHas WHOpMauusas ONA CBA3W C aBTOpoM?

5. [lna nonyyeHns OOBLEKTHMBHOW KapTHHbl HEOOXOAMMO WM3Y4WTb Martepuasnbl C pas-
HbIX CaWTOB, NpoaHanu3upoBaTb U 0BOOWMTL NonyYeHHble CBEAEHMS.
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BbICIITIAA HEPBHAA
§ 49. AEATEJIBHOCTbD. ITPOI'PAMMBI
IIOBEJEHHNA

BricmadA HEPBHAA JEATEIBHOCTD.
CrnoykHBIli ¥ B3aUMOCBA3AHHOLIA HAGOP
1. UYro Takoe pecpnekc? HEePBHLIX IIPOIECCOB, JIEJKAINNUX B OCHOB:E
2. KaKoBbl OCHOBHbIE (byHKUMH BbICIIMX noeeaeriu.a 4e/106€Ka, HA3bIBAIOT BEICIICI

OTAEN0B roNoBHOro Mo3sra? HepBHOI AeATexbHocTs0 (BHII).

OroT TepMHH OBLIJ BBeIEH B HAVKY
akagemuxom M. II. [TasmoseiM, cunTas-
IIAM €ero PpaBHO3HAYHLBIM HOHATHIO
«OCcHUXUYecKad LeATeJbHOCTb» HIH «ICHXHKa». OH IPOTHBOIOCTABIANL €ro HOHA-
THIO HU3Wel HepeHOU JdeameabHOCmMU, B KOTOPOH 3ageiicTBOBAHBI CTPYKTYPHI,
oTBeYaloIMe IIpeJe BCero 3a Nogiep:KaHUe roMeocTas3a B opraHmaMe (DOZKOpKa,
IIPOZOJITOBATHIN M CIHHHOH MO3r, BereTaTHBHAA HepBHadA cUcCTeMa).

IIPHCOCOBUTENBLHBIN XAPAKTEP IIOBEJAEHHA. B ocmose BH]I mneskar ciosKHBIE
9JIEKTPHUYECKHE H XHMHYEeCKHEe IPOIEeCCHl, IPOHUCXOAANINAE B KJIEeTKaX KOPLI 00/IbIIHAX
moaylmapuil roaroBHoro moara. Ilonyuas nadopManuio yepes OpPradbl YyBCTB, MO3T
ofecnneuynBaeT B3auMOIeHCTBHE YeJOBEKA C OKpPYiKAaIineil cpenoii, BeIOOP MpaBUIb-
HOTO BAPHAHTA IMOBEIeHHA M3 HECKOJLKHAX BO3MOJKHBIX I TAaET BO3MOJKHOCTE UeJI0-
BeKY OBICTPO W YCIEIIHO MPHCIOCA0dIHBATLCA K IMOCTOAHHO M3MEHAIOOIAMCHA YCJIO-
BHAM CYIIECTBOBaHHHA, oDecmeunBaeT oToOparkeHHe OKPYIKAIOIIed pealbHOCTH.

CobcrTBenuo mosegenue, ocHosannoe Ha BH]I u manpasresHoe Ha yI0BIeTBOpe-
HHMe KaKknX-mubo nmorpefHOCTE, OCYIIECTBIAETCA HAa OCHOBE ped)IeKTOPHOTO MPUH-
ouna, NPOABIAIONIErOCsd B PEaTH3alUH PA3IHUHBIX N06€0CHYCCKUX NPOZPpaAMM:
HACJIeACTBeHHEBIX (0e3yCIOBHBIX pe(dIeKcOB M Op.) WM HA OCHOBE HAKOIJIEHHOTO
paHee JKH3HEeHHOTO ONLITa (BEIpAOOTAHHLIX 3a BpeMdA »KHM3HH YCJIOBHBIX pe)IeKcos,
OPUBLIYEK, IMHAMHAYECKHX CTEPEOTHIIOB H AP.).

PE®JIEKTOPHAA TEOPHS IIOBEJEHHA. Yuenue I[laBnoBa o BbicHIieil W Husmei
HEepPBHOH AedaTeasHOCTH ocHOBaHO Ha ugeax M.M. CeuenoBa o pe(ieKTOPHBIX
MeXaHH3MaX NCUXHUYeCKHUX npoueccoB («Peduerkcs ronoeroro mosra», 1863). Bea
BoICIDAA HePBHAA AEeATENLHOCTL, IO CYTH, COCTOUT U3 IBYX HEPBHBIX IPOIECCOB —
6030yNcOeHUA T MOPMONCEHUS .

Boabyxmenne — oTBeT TKAHW Ha pasipakeHue, IPOABIAIOIUNACH, TOMHMO
HecnenH(pHUeCKHUX peakInii, B BEINOTHEHHH cnenH(pHUecKoH A4 9ToH TKaHT (PYHK-
OHH; BO30YAUMBIMH ABIAIOTCA HepBHAA (DpoBeAeHHe BO30VIKICHMUA) H MLIIMICUHAL
(coxpamenue) Tekanu. Hepearo K Bo30YIMMBIM OTHOCAT M <«JKeJEe3HCTVIO TKAHDb»
OAHAKO 2TO HEe IpPaBOMEpHO, IOCKOJLKY «KeJe3HUCTOd TKaHM» HeT — HMEeIOTCcd pas-
JIAYHBIE JKeJe3bl W JKeJIe3UCThIN anmurenanii. Bo3bydumocms — CBOMCTBO KJIETOK
OTBeUATs HA pasapa’keHme Bo3OyxkIgeHmeMm. [IpH Bo30Y)XIZeHHUHU >KHUBad CHCTeMa
MIePexXoAUT U3 COCTOAHHUSA OTHOCHTEILHOTO (PH3MOJOTHUYeCKOT0 MOKOA K COCTOAHUIO
(pHBHOIOTHYECKOH AKTHBHOCTH.

TopMmoskenue — aKTUBHBIH HEPBHBIHU IIPOIECC, B PE3YIbTaTe KOTOPOTO MTPOUCXO-
OIUT ocnableHWe MW IMOJaBJIeHHUe mpolecca Bo30yxkgennd. ObecrmeunBaer (BmecTe
¢ BO30yIKIeHHEM) HOPDMAJALHYIO eATeJIbHOCTh BCeX OPTAHOB U OPraHU3Ma B IeJIOM.

BCNTOMHMWTE
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Mmaea 14. MoBegeHue 1 rncuxmka

HUmeer oxparnurensHoe 3HadeHHe (B NePBYI0 OYepenb [IJf HEPBHBIX KJIETOK KOPBI
POJIOBHOTO MO3ra), 3al[HIad HePBHYIO CUCTeMY OT IepeBoabyxkaeHud, obecrneuynBa-
€T FOMeoCcTaTHYeCKOoe PABHOBECHEe OPraHM3Ma ¢ OKpyskalomeii cpegoii. Topmosxenue
OTIANYAETCA OT YTOMJEHHHA, 9TO AKTHBHBIH IIpoIlecc, KOTOPLIA gelicTByeT IOCpen-
CTBOM CIIeIIMaILHBIX TOPMO3HBIX MeXaHHU3MOB.

COLMATBHASA OBYCJIOBJIEHHOCTh MOBEJIEHASA YEJIOBEKA. IToBeenue HanpasieHo
HA TO, YTOOLI PeaJn30BATE UMEIOIHecHd Ha 9TOT MOMEHT norpebHocTu. U y :KHUBOT-
HBIX, H Y UeJOBeKa HMEIOTCS BPOKISHHEIe 6a30BLIe MOTPeOHOCTH B IuUlle, Boge, B
obmenun c¢ cebe momobHbIMHU. Ecam stum morpebHocTH He YAOBIETBOPATH, TO HHU
JKUBOTHOE, HU UeJIOBeK YKUTh He cMOTyT. B Teuenne xu3nm y uenosexa GopMupyor-
cA emié U BTOpUUHBIE mOoTpefHOCTH (JKelaHue KPACUBO OAEBATHCH, CAYIIATDH JTI00M-
MVYIO MY3BIKY # Ap.). Bropuunsie norpebHOCTH MOTYT OBITH OU€HDL PA3HOOOPAZHBIMHA
U 3aBHCAT OHHU OT UHAMBUAYAILHBIX O0COOEHHOCTEH UesJ0BEeKa, COUANLHON Cpexsl,
KOTOpAasf ero OKPyaeT B 3KU3HHU, OT ero MaTepHAJLHBIX BodMoskHOCTell. [loTpebrocTn
MOTYT OBITE M MaTePHAJLHBIMH (JKelaHWe MOJAKOMHUTLCA TOPTOM), U AYXOBHBIMHU
(JKEJIE]_HHE OOUTH Ha HOBYVIO BBICTABKY ¥ HMBOIHWCH, TAI'a K COUMHEeHHIO CTHUXOB HIHA
MY3BIKH).

Mexanu3mMspl BeICHIEH HePBHOH IeATEeILHOCTH CIeIVIOIIHe:

- obpasoBaHue yCIOBHOTO pedrexca;

+ yracaHmue yCIOBHOTO pedexca;

+ (opMEpoOBaHNHE AUHAMHAUYECKHX CTEPEOTHIIOB;

+ uppazuanusg (pacmpocTpaHeHHe) U KOHIeHTPAIIHA BO30Y:KIEHUS H TOPMO-

JKeHHuA;
* B3auMHaf MHAYVKOUA (HaBeZeHHe) BO30YKIeHUA U TOPMOKEHHA.

3ANTOMHHUTE
® Boicwas HepBHas gesarensHocts (BH/[) * Bo36yxgeHne * TopmoxkeHHne

- [TIPOBEPBTE CEBA o T ——

1. Yro Takoe Bbiclwas HepsHas AeatenbHocTb? YTo nexur B eé ocHose?

2. Kakue Hayku u3ydator paborty mosra? Yto ux obveguHser?

3. Kakosbl MexaHH3Mbl U BrHosOrMYecKkoe 3HayeHne H6e3yCcnoBHbIX W YCNOBHbIX ped-
nexkcos?

4. Yto obycnoenueaer BbIGOP 4YENOBEKOM TOM WMAM WHOW POPMblI noBegeHUs?
OTnnM4aloTCs NM 3TW NPOLECCHl Yy YE/IOBEKA OT TAKOBbIX Y YKWUBOTHbIX?

5. MNoproTtossTe coobuieHWe O BKIAAE BbIAAKOWMXCA YHYEHbIX B U3y4eHWE BbiCLUEH
HEPBHOW AEATENbHOCTH YeNOoBEKa W ero noBeaeHWs.

MoxHo nu yTsepxpaTb, 4TO (DOPMUpPOBaHME YCNOBHOrO pedpnekca, Hanpumep,
Yy cobaku B OTBET Ha KOMaHAy «CuUAeTb», ABNAETCA WCK/IOYMTENIbHO OAHOHanpas-
NEHHbIM ﬁpomacm BO3LENCTBMA Ha noseaeHue uBoTHoro. Mau cobaka Tame;_
cnocobHa BO3AENCTBOBATb Ha XO3fMHA, CTUMYIMPYS CBOMM NMOBEAEHMEM OTBETHOE
AeucTene B snge NOOLLPEHUS NIAKOMCTBOM WAM NOXBanbi? Apryueﬂmpynfe cm
oTBeT.
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§ 50 BPOXKJIEHHOE
* 11 IIPUOBPETEHHOE IIOBEJIEHUE

Bro®aEHHBIE (HACJIEJICTBEHHBIE) IIPO-

TPAMMBI TIOBEIEHHA. W sxusoTHBIE, U

1. Yro Takoe noseaeHue? YeJOBEK 00Ja4ai0T BPOMKIEHHLIMHU IIPO-

2. Yem ycnoeHble pednekcbl oTaH4aoTCA OT THaMMANMT TOBDROTEE, TG DHE DOAA -

6&3yCﬂOBHth peq)neKcog? I0TCA ¢ HEKOTOPLIMH <«3HaAHUAMHKH» 00

OKPYIKAaloeM MHPe U IIpaBUJaMH [I0Be-

meHna B HéM. Takme mporpaMMEbl CTPO-

ATCA HA OCHOBe IKM3HEHHOTO OIIBLITa

HAOIINX ZaJ6KMX OPeIKOB. JTH IPOTpaMMEBI, HepeZaloliuecsd HaM C MeHETHUECKHUM

MaTepHaaioM, JOJIKHELI IOMOYL VIOBIETBOPATL CAMLIE IVIABHLIC JKU3HEeHHDIE TOTPped-
HOCTH T cIIOCOOGCTBOBATH BEIJKMBAHHIO BHIA.

Besycnoenwvlit peparexc — OTHOCHTEILHO NOCTOAHHAA CTEPEOTHIIHAHA BPOIK-
IEéHHAA peakIudA OpraHmsMa Ha BO3IelicTBHA BHEIIHEeH W BHYTPeHHeEH cpenbl, oCcy-
IIeCTBIAAEMAas IPH IOCPEeICTBe IeHTPAJILHOH HEepPBHOH cHeTeMbl M He Tpebyomas
CIEIIHANDHBIX YCIOBHH IJIA CBOEro BO3HHKHOBeHHA. TepMmu Obln HOpenIoxKeHn
H. I1. ITaBnoBEIM.

Tax, HOBOPOMKIGHHBIA MazeHel ped)IeKTOPHO 3aZep:KHUBAeT AbIXaHHEe OpH
IIOTPYIKEHUHU B BOAY. DTOT pediaeke HeoO0X0AUM A4 TOT0, UTOOLI He 3aZ0XHYTLECA BO
BpeMsa pPOZOB, HO Uepe3 HECKOJILKO MECAIleB JKM3HH oH yracaer. HoBoposkaénnnrii
(Miazener), Kak ¥ TOJABKO YTO POAUBINHUIICA HA CBET M[€HOK MJIN KOTEHOK, IO 3ama-
Xy MOKeT HalTH MaTEepPHHCKYIO TPyIb, B OTBET Ha ONPHKOCHOBEHHE K rybaM mare-
PHHCKOTO COCKAa OH OTKPOET POT U HAUHET COBepIIATE cocaTenbLHEIe IBMKeHn (coca-
TenbHLIH pediiexrc). Baarogapa 6esycaoBHOMY pedIeKey IPOUCXOIHUT OTAEPTUBAHHE
PYKH YeJ0BeKa IPH NPHKOCHOBCHHH K OUYEHL FOPAYEMY HJIH KOJIOUEMY IIPEeIMETY.

I pyroii, 6oxee caoxua0ol (GopMOH BPOKIAEHHOTO MOBEACHUA ABIAOTCA HHCTHH-
KTbI. UHCTHHKT npeacrasager co00H MeTOYKH MOCTeLOBATENABHO CMEHAIIINX IPYT
Ipyra 6e3yCca0BHBIX pepIeKCOB, HO3BOIAIINNX 00eCIeUYHBATE BAKHEeHIITHE JKU3HEeH-
HLIe TOTpPe0HOCTH: HNHTAHME, pasMHoxeHne u ap. Hanpumep, vy OTHII BPOXKIEHHO
IIPUCYTCTBYIOT MHCTHHKTELI, TO3BOJAIONIAE MM B COOTBETCTBYIOIIEe BpeMsA roza
Hautu cebe mapy, HOCTPOUTHL THE3D0, BEICHAETL ITEHIOE, BLIKOPMHTHL HX U 00y-
YUTH.

J1s uenoBerka H MJIEKOIHUTAIONIAX JKABOTHEIX, IO BCe BHAMMOCTH, TaAKKe CBOII-
cTBenHAa gannag opma Bposkaénnoro noepegennsa. Ogmako MHOTHE VUGHLIE 3aTPYA-
HAITCA OJHOBHATHO CBECTH K HHCTHHKTAM KaKHue-I1u00 KOHKPEeTHLIE « HHCTHHKTHB-
HEBEIE» IIPOABJIEHHUA IIOBEeAeHNA UeJ0BeKa. MHTennerT y uenoBeka 6omee rubok, uem
V JKABOTHBIX, 0cOOeHHO GeCII03BOHOYHEIX, IO3TOMY €My He HYKHA YETKad IporpaM-
Ma, IPOJIOJKEeHHAA TATEKHMH IPEeIKaMH.

Yemoper cnocoben BLIOPATEL U3 HECKOJLKHAX PEHIeHHil caMoe MOAXOAAIIee B TOH
I HHOH KOHKPeTHOH cHTyanmum OJgarogapsa BLICOKOPA3BHUTLIM JOOHEIM IOJIAM
TOJIOBHOTO MO3Tra, Ile HaX0AATCA OeHTPHI YyOIpaBIeHn A moBegeHneM. lloaTomy ueno-
BEK MOJKeT YIOBJIeTBOPATE NOTPeOHOCTH TaK, KAK TOro TpedyeT cCUTyanusd, a He AATH
HUHCTHHKTHBHEIM ITYTEM.

ITPOrPAMMBI ITPHOBPETEHHOIO MOBEJAEHNAA. ¥ MHOTHUX JXHBOTHBIX CYIIECTBYET
copMa mpHOOPETEHHOTO MOBEACHHUA — 3jamedaraenHe (HMIPHHTHHT) — CBOHCTBO
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TOIBKO YTO MOABUBIIUXCH HA CBET 0coDel aToro BHUOa 3allOMHHATDh CBOHUX poguTe-
JIEﬁ, OTIHYHATE/NbHBIC IIPH3HAKH 00'BbEKTOB. HaupHMep, BhLIAYINHUBIIHECA YTATa CUH-
TAOT CBOEH MaMoil TO ABHIKYyIIleeCA CYIIECTBO, KOTOpoOe YBUIAT IIepPBBEIM, H CTapa-

TelbHO cCcHeAvIOT 3a HAM. llepuoas:
UMOPHHTHHTA €CTh U V UesoBeka. Ecan B
aToT Tmepuoa pebEHOK BOCHHUTHIBAJICH,
HAOIpUMep, BOJIKAMHM, TO OH HAKOTZA He
CMOJKeT CTAThL IIOJHOIEHHBIM UJIeHOM
YyeoBeUYeCKOro odImecTBa M XOTA OBI
YACTUYHO COXPAHHUT HOBAAKH BOJKAa Ha
BCIO YKH3Hb.

CymecTByIOT U APyrue OTHOCUTEILHO
IPOCTHIE TPOTPAMMBI  TPHOOPETEHHOTO
IOBeJeHHA, HaOopHUMep NpueblKkaHue,
BhIpazkalouieecd B NOCTEIeHHOM oOcjaa-
OMeHNN peaKIUu OPraHU3Ma HA CTHMYJI
IIPH MHOTOKPATHOM €r0 IPeIbABICHUH.

HaubGonee Ba)kuble A8 KHBOTHBIX H
YyenoBeKa MPOrpaMMbl TPHOOPETEHHOTO
IIOBeJeHUsA CTPOATCA Ha OCHOBE JcC-
no6ublx pegaexcoe. Ilo Ilasnosy,
VCIOBHBIN pediexc 3aKI0UaeTcd B cIe-
nuduueckoll OTBETHOH NOBeAEHUTECKOI
PeakImyUu OpraHuaMa Ha Kakroii-nubo Heli-
TPATBHBIA CTHUMYII.

CpaBHUTeNIbHAA XAPAKTEPHCTHUKA yC-
JIOBHBIX U 0€3YVCIOBHBIX PeIeKcoB Ipes-
crapiaeHa B Tabaune 2 Ha c¢. 47 yuebHHKA
(cpaBHeHHe OE3YCIOBHBIX H YCIOBHBIX
pedaercos). [anee Oymer paccMoTpen
MeXaHU3M ero o0pasoBaHud.

B pamrax pedaexTopHoit Teopuu
BH]I ycaoBubIH peduiekc paccMaTpHBAa-
CA KaK OCHOBHAaA eIMHUIA HHANBUAYVAIb-
"HoTo ombiTa. yHuBOoTHOE 0Oyuaerca cma-
caThCd OT BpPATOB, HAXOAUTL Te MecTa,
rae OOJbINE THIHA, VEPLIBATLCA OT HEIO-
roasi. Ho mennsa Beé mpuobperTéHHoOe B
TeuyeHHEe JKU3HHU IIOBEJEHHE CBOAUTL K
BeIpaboTke yemoBHBIX pedrexcoB. Benb
yMHad cobaKa MPeKPACHO MOHUMAET, UTO
He HYJKHO MONaaaTh moj Koaéca aBroMmobn-
51, XO0THA HU Pa3y eHié B TAKYIO OIMACHYIO
CHUTYAIIHIO He IIonajaja M YCIOBHBIH ped-
mexc Beipaborarses He mor. UecnegoBatenn
IOKA34J11, UTO MHOTHE KUBOTHEIE oOnaga-
I0T 9JeMEeHTAMH paccydounoll deameiob-
Hocmu.

A

Puc. 108. BoipaboTka ycnosHoro pedinek-
ca y cobakmn (no TMasnosy) A — 6e3yc-
NOBHbIN CAOHOOTAENNTENbHbIN pednekc,
b — opueHTMpOBOYHLIA pednekc Ha cBeT
namnoykn; B — BblpaboTka ycnosHoOro
CtoHOOTAENUTENbHOrO pednekca Ha cBeT
namnoyku; I — nposeneHve BbipaboTtaH-
HOro ycnoBHOro pednekca Ha cBeT nam-
noykn: 1 — peuenTopsbl g3blka; 2 — KO-
HoOTAENUTEeNbHbIA LEHTP NMPOAONArOBaToro
Mo3ra; 3 — CloHHas xenesa; 4 — peuen-
TOpbl rnasa; 5 — 3putencHole nyty; M —
NMUWEBON LIeHTP Kopbl Bonblmx nonywa-
pui;, J1 — 3puTtensHas 30Ha kopbl Honb-
WKX nonywapui, BOCNpUHMMAatoLas cBeT
NamMnoyKkm
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§50. BpoxpgéHHoe u npuobpeTéHHoe rosegeHune

Paccydounas deamenvrnocms (1o Kpymnuckomy) — cnocobHOCTE YKUBOTHO-
ro yJAaBJIUBATH OMIIMPUUECKHE 3AKOHBI, CBABLIBAIOIINE IPEeIMeThl U SIBJICHUA BHEI-
HEero MHpa, ¥ ONePUPOBATHL 3TUMH 3aKOHAMH B HOBOH A HErO CUTYAIIUH.

Humeanexm wenosexa — 00IIada mo3HaBaTeabHasd CI0COOHOCTD, ONIPedeaAI0-
mas TOTOBHOCTE K VCBOEHHIO W HCIIOJIB30BAHHUIO 3HAHMUH M ONBITA, 4 TAKIKE K pasyM-
HOMY TOBEJIeHUIO B MTPODIEeMHBIX CUTYAIUAX.

MEXAHN3M OBPA30OBAHHS YCJOBHBIX PEMJIEKCOB. YCIOBHBIH pedaekc JexXKHUT B
OCHOBeE BBICHICH HEPBHOH JeATeJIbHOCTH UeJIOBeKAa U KUBOTHLIX. OH Beerga BKIOUA-
eTcA KaK CYIIeCTBeHHBIH KOMIIOHEHT B CAMBIX CIAOMKHLIX IPOABICHUAX IOBEOEHUA.
YenoBubi#l pepiaekce BeipabaTeIBaeTca IPH MHOTOKPATHOM OPEeAbABICHUU OUOML0ZU-
YecKu HelmpaabHozo CMUMYyaad BMecTe ¢ OU0A02UYeCKU 3HAYUMbLM CIMUMYLOM,
TaK uTO 004 3TH CTUMYJIa UACTHYHO MMePEKPLIBAIOTCA BO BDEMEHH, HO MIepPBLIii Bcerga
IpeAIIecTBYeT BTOPOMY.

Opnaxo e Bce hOPMEBI TOBEIEHHAA KHUBOTO OPraHu3Ma MOYKHO 00LACHUTE ¢ TOU-
KU 3peHHA pedIeKTOPHOH TeOpHUH, KOTOPAA PACKPBIBAET JHUIIb MEXaHMU3MbI geii-
crusa. PediiekTopHBIN NPUHIUMO He JaéT OTBeTA HA BOODOC 0 HerecoobOpasHoOCTH
TOBEIEHUA UeJIOBeKA U MUBOTHBIX, HE VUHTHIBAET PE3yIbTATA LEHCTBUA.

TEOPHA @GYHRIHOHAJLHOH CHCTEMBI PABOTBI MO3TA. Pyccxwuii (usunosaor
INémp Kysvmuw Anoxun cosdzan Teopuio (pyHKIHOHAIbHBIX cHcreM. Ilo aroit
TEOPHUH CIO0KHOE HNOBEACHHE KUBOTHBIX MJIHM YET0BEKa MOKHO pa3dHUTh Ha HOCIeno-
BaATeJbHO BBITEKAIOIHEe APYT U3 Apyra geiicrBua. Ecnu pesynbpraT geficTBUA JOCTHAT-
HYT, TO 3allycKaeTcsd caeAyiomee U T. A. Biarogapa Teopuu AHOXHHA MeXaHU3MBI
TOBEIeHUA CTAJHN TOpas3fo MOHATHEE, 4 eT0 UCCIAeTOBAHUSA YIIPOCTANNCE.

JunaMHYecKHH CTePeoTHII — CJI0KHAA YCJI0BHO-pe()IeKTOPHAA PEAKIIAA, BRIPA-
foTanHada OYTEM MHOTOKPATHBLIX HOBTOPEHHH (HPeIbABICHUHN HOJOKHUTEIBHBIX H
OTPUIATENLHBIX pasApaskuTeseil). JTo Cla’KeHHAs CUCTeMa YCI0BHO-pedIeKTop-
HBIX IIPOIeCccOB, (POPMHUPYIOMAA YCTOWUUBBIE NMPUBBIUYKHA W HABBLIKHA (TPYIAOBLIE,
UTPOBLIE, CIIOPTUBHLIE, KOTHUTHUBHLIC W IIP.), 4 TAKMKE IIPUCIOCODIeHNe K IPUBLIU-
HO MEHAIIUMCH VCIOBUAM cpeabl (HanpuMmep, K CMeHe BPeMEH roja, OCBeIEHHO-
CTH B TEYEHHE AHHA).

Tlousarue «aunamuuecknii crepeorui» eéa W. I1. IlasnoB, noscuas, 4To HA3Ba~
HHE « JMHAMUUYECKUH » 03HAUAET BO3MOIKHOCTE €ro U3MeHeHH! A, HapyIIeHud 1 obpar-
HOTO BOCCTAHOBJICHHUA.

3HaueHMe AMHAMUUECKOTO CTEPEOTHIIA 3aKJI0UaeTcA B ero moAroTOBKe (Ipo-
TPAMMUPOBAHNAN) TOYHEIX, CBOEBPEMEHHBIX PeaKIHH OpraHmaMa Ha IPHBLIYHELIE,
CXOAHBIE CUTyarun fes3 TUIIHed 3aTPATHEI HePBHOW 3HEPrun.

Ha ycmenrayio BBIpAaGOTKY AMHAMHUUECKOTO CTEPEOTHNA BAMAIOT: OTHOUIEHHUE
Yesl0BeKA K OKpYyIKalomieidl cpeje, B KOTOPOH BLIpabATLIBAETCS CTEPEOTHII; CIOMK-
HOCTH CTEPEOTHIA; BO3pacT (4eM craplie, TeM TpPyAZHee BblpabaTbIBaeTcd HOBBIH H
mepenenbiBACTCHA CTAPBIN); THII HEPBHOW CHCTEMEL.

JloMka fTUHAMHMYECKOTO CTEPEeOTHIA MOIKeT CTAThL NPUUUHON HeBpPo3oB (uarme y
¢1ab0r0 1 MHEePTHOTO THIOB HEPBHOH CHCTEMBl), COIPOBOMKIATLCA 0OIe3HEHHBIMH
OMOIMAMH H3-3a CJI0MKHOCTH IePeCTPOHKHM Ha HOBBLII AMHAMHUECKHH cTepeoTHI
(mampumep, pes3xas IepeMeHa 00CTAHOBKH, KJIHNMAaTa, IPEKpalleHHe NIPHUBBIYHBIX
B3aWMOOTHOIIEHU N, 3aHATHN, cMeHa mpodeccernn, obfpasda Mbiciieil, BRIX0OH HA MMeH-
CHIO U T. II.).

Poib TOPMOHOB B IIOBEJEHHH. IlocTenmennoe MNOBBIMIEHHE YPOBHSA TOPMOHOB,
0T XOPHOHHYECKOTO TOHAZOTPOINHA HA HEPBLIX ITOpax A0 OPOJAKTHHA IO KOHEI,
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MOJKET IPAMO WA OTIOCPeI0OBAHHO BIAUATE HA TUMO(HU3 U THTIOTAIAMYC, MEHASA ITOBe-
JeHHe: JKUBOTHOE cTaHOBUTCHA DOJIee CTPecCOyCTOMUNBLIM, PACTET JOBEPHe K OKPyIKa-
omuM, obocTpsAercda JKelaHHWe CO3IABAThL «THe3go» U 3a00THTBCA O KOM-
aubo. Tem e menee aTo He 00g3aTeabHAA IPOTPAMMA, TAK UTO HePEUHCICHHLIC OIIY-
meHNnA ¥ OepeMeHHBIX MOTYT NPOABIATLCA ¢ PA3HOMN CHJION MJIW OTCYTCTBOBATE BOBCE.

Hepenku cayuam, KOrjga MOJ0ble CAMKH OPAHTYTAHOB, PAHO OCHPOTEB, TaK
U He HAUNHAJTHK 3a00THTHCA O AZeTéHbIme (B 300IapKaX B IMOAOOHBIX CHUTYAIHAX
MAJBIIIAM HUINYT OpueéMHyio MaMmy). Ot 6uonornueckux (PpaxTopoB (FOPMOHBI) OHO
3aBHCHUT B TOH JKe Mepe, UYTO U OT COIHATLHLIX, — HAINPHMEp, OTPOMHOE 3HAUEeHHEe
UMeeT mIpuMep cCOOCTBEHHON MaTepH.

3AlIOMHHTE
HHCcTHHKT * 3anevarneHne ® [JuHaMHYEeCKHH CTepeoTHn

 [MPOBEPBLTE CEBA

1. Kakue Buabl BPOXKAEHHBIX NporpamMm nosegeHus ebl 3HaeTe? Yrto obliero mexay
HUMU M 4eM OHM oTnuyatoTcs?
2. Yto sBnseTcs OCHOBOM (hOPMUpPOBaHUA nNporpamMm npuobpeTéHHoro noseaeHus?
Mpusegute npumepsbi.

/‘\//‘%“//“/M‘\/M‘\//“//“//“M“//‘\//‘\//“//‘\//‘\

Mos JIABOPATOPUSA

BbINOJIHHUTE 3AH4AHHA

1. Ucnonbays OononHWTENbHYIO NUTepaTypy, NOAroToBbTe coobuieHus O paccynoy-
HOW [OEATeNbHOCTH >XUBOTHbIX.
2. Cpean apTUCTOB UMpKa 4acto Habnopaetcss NPeeMCcTBEHHOCTb MOKONEHUH, BO3-
HUKaKT Uenble UUMpKoeble auHacTuM. OCOOEHHO 3HAMEHWUTbl AMHACTUM Apec-
cuposwmkoe bargacaposbix, 3anawHbix, [Lyposbix. YTo BamM u3BeCTHO O AaH-
HoH npodyeccun? Kakol rmaeHbld NpodieccMoHanbHbli CEeKpeT, Ha Ball B3rnsg,
MOXXET NepefaBaTbCs U3 NMOKONEHUS B MOKOMEHWE B 3TMX AMHACTUAX, B TO BpEMS
KaK Mbl, 3puTend, C yBreyeHWeM MOXKeMm Habnogatb 3amedyartesnbHble LMPKOBblE
HOMEepa C y4acTMeM Pas3/IM4HbIX >XUBOTHbIX?
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§ 5 OCOBEHHOCTH IICUXHNKHU
* YEJIOBEKA

Cpenn ocobennOCTEN ICUXUKA YeIOBEKA,
ornmuaomux ero or BH]l :kuBOoTHBIX,

1. Lh.o Takoe BbIClLas HEepBHas AesTenb- ciaenyeT BBIOENIHTH OCMBICIE€HHOCTL BOC-
HoCTL? NPUATHSH, CIOBECHO-JTOTHUYECKOe MbIIILIe-
2. Uro Takoe nosegeHue M NOTPEBHOCTH? HHe, CIIOCODHOCTD K HAKOTLICHUIO U ITepe-
3. Kakoe 3HaueHue vmMeno ONs 3BOMOLMU Aave mHpopmanun. ro e mossonger
yenosexka (hOPMMPOBaHWE PeYd W MUCb- TeTOBEKY MX PeATN30BBIBATE?
MEHHOCTH? CO3HAHHME H MBIILIEHUE YEJIOBEKA.

Bricmeit  (GyHKIHell — UeJ0BeUeCKOTO
MO3ra ABIAETCA OCMEBICICHHOCTL BOC-
npuATAg (Co3HAHNAE), KOTOPOe MPeICTABIAET OTPAKEHNE B MO3Te OKPYIKAIOIel gei-
CTBUTEIBHOCTH. JTO OTpaMkenne MoxkeT GOpPMHUPOBATHCA U3 CIIOB, 3PUTEILHBIX 0Opa-
30B, MATEMATHUECKHUX 3HAKOB U Ap. UMenno atu o6passl GOPMUPYIOT COBOKYITHOCTE
CBeZCHHH, KOTOPLIMH 00JaJaeT YeJOBEK U KOTOPLIe MLI HA3LIBAEM 3HAHHUAMH.

COoBEeCHO-JIOTHUECKOE MBIIIJIEHHEe — CI0CODHOCTL YEJOBEKA IIPEACTABHTL H
mepeIaTs APYTHM JIOLZAM CBOE OTHOIIEHHE K HIPOUCXOIZANIEMY OPH IIOMOIIH CJIOB U
obpasoB. Mblmiienue ABAATCA OQHON U3 TIABHBIX (NVHKIINH YEJTOBEUECKOTO MO3T4a.

B ocHOBe co3HAHWSA U MBIIIIJICHUA JICHKHAT MPOIECC MMOCTOSHHOTO aHAJN3a OTPOM-
noro 06béMa HH(MOPMALNH, MOCTYIAOIIeH KAK U3 BHEIIHEH CPeAnLl Yepes3 Opranbl
YYBCTB, TaK W OT BHYTPEHHHX PEIENTOPOB, PEarHpyIOIINX Ha MaJjeillnne m3MeHe-
HHA BO BHYTpPEHHeH cpeXe OpraHm3Ma, a TaK;Ke CIIOCOOHOCTH K €€ HaKOIJIeHHIO
(samoMuHAHWE) U TIepegade.

TTO3HABATEJABHAA JEATEJIBHOCTE MO3TA. Crioco0HOCTH K [IO3HABATEJILHOH xesd-
TeJILHOCTH V YeJO0BeKA HEeM3MEHHO BBIIIe, UeM V KHBOTHLEIX. Komeumo, Bnicokas
CIIOCOOHOCTL K IO3HABATENIHLHOH OeATEILHOCTH IIePeIaéTcA UeJOBEKY ¢ TeHeTHUe-
CKHM MATepHaaoM OT IPEeIKOB, HO B TO JKe BPeMA OTPOMHOE BINAHHUE OKA3BLIBAET T
oxpyxawmaa pebéaka cpema. Tak, peGéHOK, BRIPAMIEHHBIH BOJTKAMHA, HUKOTAA HEe
cMorkeT 001a0aTh TOTPEOHOCTAMHA U CIIOCOOHOCTAMY HOPMAJIBLHOTO UeJ0BeKa, X0Td
€r0 TeHeTHUeCKHH MaTepHaJ HaXOLUTCA B MOJHOM IIOPAIKeE.

CHIrHAJIBHBIE CHCTEMBI YEJOBEKA. PedexkTopHble MeXaHU3MBI UTPAIOT CVIIe-
CTBEHHYIO POJb B MOBEIEHNH KUBEIX OPraHU3MOB, o0ecmeunBaA afeKBAaTHOE AX pea-
THpPOBAHWE HA CUTHANEBI OKpYiKawineil cpegel. [l1a :KUBOTHBIX mOoBegeHue 00ycIoB-
JeHO IOYTH BCeraa Bo3gelcTBMeM pasgparkuTend, (GopMHDPYIOIIHM oTo0pakeHHe
COCTOSHHASA OKpy:KawIeil cpegnl Kax obwexrTusnoii peancnoctu. HU. II. Ilasaom
IOKas3aj, uTO AIA YeJOBeKa, B OTIHYHE OT JKHBOTHBIX, 00beKTOM oToOpaskeHHUA
ABIAETCA HE TOJLKO OKPYIKalolaa cpefa, HO U o0miecTBeHHEIE (PaKTOPEI.

Cornacuo yuenno [laBroBa, CHMTHAIBHON CHCTEMOI HA3BIBAIOT KOMILIEKC VCIOB-
HO-pe(IeKTOPHLIX B 0e3yciaI0BHO-pe(IeKTOPHLIX CBA3eH [MeHTPaJILHOW HepBHON
CHCTEeMBI UEJ0BEeKA U JKHBOTHBIX C OKPYKAIOIIell HX cpeLoi.

B crBoeil 'xH3HK JKHBOTHEIE PEATUPYIOT TOJIBKO HA Te IPeIMEeTEI H ABJIEeHUA, KOTO-
pBle OHM MOTYT IOYYBCTBOBATE Yepes CBOM aHATMN3aTOPbI: 000HATEILHEIH, 3PATENL"
HBIH, CJIYXOBOH U Ap., T. €. IIOCPEACTBOM NEPE0Il CUZHAAbHOIL cucmembt. Jliogn
JKe, B OTJIHUYNE OT JKUBOTHBIX, IIOJIL3YIOTCA CI1E U PeUbi0 — 6MOPOil CUZHAAbHOIL
cucmemoii. CHrHaIbHON cHucTEeMOH Ha3BIBAIOT KOMILIEKC VCIOBHO-pe(hIeKTOPHBIX
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u 6e3ycnoBHO-ped)IeKTOPHBIX CBA3€H MEeHTPAIbHONW HEPBHOW CHCTEMbI UeIOBeKA U
JKUBOTHBIX C OKPYIKAIOUIEH UX Cpegoi.

PEUb U MBIIUIEHHE. YeTHAsA U NTHCHLMEHHASA PeUb HO3BOJHET UeJIOBEKY AeJTHTLCI
unaopMaIluei ¢ IPYyruMu JIOABMHE, TTePeJaBaTh CBOU 3HAHUA CIEAVIOIIUM TOKOJIe-
HHUAM, YTO AejaeT HeIpPEePhIBHBIM pPasdBUTHe HAYKH, TEeXHHKH, KYyJabTypsl. Peusn
COCTOUT M3 CJIOB, KaKJI0€ M3 KOTOPbIX 0003HAUAET KaKOe-TO MOHATHE, NPeaMer,
JeiicTBHe WM IMpHU3HAK npeaMera. C MOMOIIBIO CIOB JIOAHW MOTYT BRIPAXKATH OUEHB
CJOKHBIE OI[YIIEeHNA, ONMMUCLIBAT, KAKHe YIOAHO IIPOIeCCHI.

DTO CBA34aHO € TeM, YTO YeJ0BeK cnocober opMUAPOBATH OTBISUEHHBIH 0T 06cTO-
ATeabcTB 00pas. Hanpumep, ceifuac BeI mpouuTaere cioBo «IuMoH». IIpu aTom BeI
npeacraBUTe, KAKOU OH (3KEIThIN, COUHBIA M KUCABIN) U KAK Bbl MOPILUINCH, KOTAA
€ro eJd. YCUJIeHHe CeKPeInH CAIOHBI B Ballleil pOTOBOI MOJOCTH U €CTh IPOABJICHHAE
paboThl BTOPOH CUIHANBHOH CHCTEMBI.

IMOLHH. OMOIIAN — ITO Te MePeKUBAHNA, B KOTOPBIX MPOABIAETCA OTHOIIEHHUE
YyesoBeKa K cefe ¥ K IPOMCXOZANLIEMY B OKpPYIKaiomeM ero Mmupe. B ocHOBe amMoninii
JIeXKHUT aKTHUBAIIUA CHCTeM CIeIUalIHN3HPOBAHHBLIX MO3TOBBIX CTPYKTYP, HIPHBOASA-
masd K UBMEHEHHMIO MOBeAeHHA C Ieabio ocnabuTh (oTpHHaTelbHAd dMOIUA) UIH
VCHINTD (DOTOKHUTENIbHAA dOMOIUA) HCHLITEIBaeMoe cocroanue., Ecau BepoATHOCTD
ToOUThCA LOCTHIKEHHA KaKoil-nubo xemaeMol morpebHOCTH Maja, TO BO3HHKAIOT
oTpHIIaTeabHEIe aMonuu (TpeBora, crpax, pasouapoBanue). Ecnu ke xaxkasa-n1ubo
sKejaeMas HOOTPEOHOCTh YCHEMIHO AOCTUTAeTCH, TO BOSHHUKAIOT IMOJ0KHTEIbHbLIe
aMoOn MU (HacaakIeHHe, PAJOCTh, VAOBOJILCTBHE).

Baskmedinium MmaTepuaabHLIM CyOCTPATOM OMOIUI ABIAIOTCA CTPYKTYPLI IUMOU-
YecKO# cHCTeMBI MO3Tra, 0 YéM yiKe TOBOPHJIOCH BEIIIE. JOMOILUMH OUYeHDb APKO BhIpa-
JKAIOTCA B JKecTax dejloBera u ero mumure. Obmasack Ipu DOMOIIHN CJI0B, Jd1000#H
YeJIOBEK HEBOJIbLHO AOMOJHSET COAeprKaHhe CBOed peur MeJblM PHAJZOM CHTHAJOB.
B rueBe J04M CKUMAIOT KYJIAKH U UCKPHUBAAIT POT, 4 IPU YAUBIEHUH PA3BOLAT
PYKH B OPHIOZHUMAIOT OpoBH. AeCTHKYIANNA H MUIMHIKA IPHUIAIOT OOJILOIVIO 3HA-
YUMOCTD CJI0OBAM M OMOTAIOT MPABUJIBHO MOHATH MbICTH cobecennuka (puc. 109).

W HauBUIYAJIBHBIE OCOBEHHOCTH JHMYHOCTH. Cpennm MHAUBUAYVAIBHBIX ocoben-
HOCTEeU JUYHOCTH CJHeAyeT BLIAeIUTh YMCTBEHHBIE CIIOCOOHOCTH, TEeMIIeDAMEHT,
XapakTep UeJ0OBeKa U OJapEéHHOCTE.

Haa Toro 4Tobbl MONBITATLCA OLEHUTL YMCTBEHHBIE CIOCOOHOCTH YEI0BEKA, IOJIb-
3YIOTCA MIOHATHEM HHTeIeKT. VHTelIeKT XapaKTepu3yeTca TPpeMA OCHOBHBIMH YepTa-
mu. Bo-mepBsIX, 2T0 cOOCOOHOCTL MO3HABATHL, HCCIEZOBATHL OKPYIKAIOIIANH MUp.
Bo-BTOpBIX, 3TO CBOUCTBO, MPUCYTCTBYIOIIEe BO BCeX BUIAX YMCTBEHHOU AesATeNbHO-
CTH, a He OJHA KaKag-TO CIoco0HOCTE. M B-TpeThbuX, 3TO MPeUMYIIeCTBeHHO BPOIKAGH-
HOe KavecTBOo, gocTaionieecs (HIH He JOCTAIOIIeecsa) HAM OT IPEIKOB, a OKpysKaloman
cpera W JUYHBIH OOBIT BANAIOT Ha CTEIEeHDb MHTENIEKTA B MEHBbIIEH CTeIleHMH.

2999

Puc. 109. Mumuka 4yenoseka
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§51. OcobeHHOCTH MCUXUKA YenoBeka

YuéHbie IpenIaraioT pasaejuTh UHTEIJIeKT Ha Tpu Kareropuu. IlepBas — rex-
HUYEeCKHUe crnocobHOoCTH, T. €. YMeHHe UCIIONb30BAThL OPYIHUA TPyAa, IIpucrocobie-
HUAA U T. II. Bropas — oluniecTBeHHbIE CIOCOOHOCTH, T. €. YMEHHEe KOHTAKTHPOBATL
u obmarncd ¢ T0AsMA. TpeThba — yMeHHe MONbL30BaThLCA CHMBOJIAMH, T. €. mudpa-
mMu, OyKBaM#, 0003HAYEHUAMH, a TaKyKe HaVIHBIMU TOHATHAMH. HekoTopsle mcu-
XOJIOTH BBIZEJIHIOT eIé W TBOPUYECKHUE CIIOCOOHOCTH KaK OTAENbHYI0 KaATerOPUio.

TEMIIEPAMEHT. YUeHHIO 0 TUIIAX TeMIIepaMeHTa yeloBeKa yike foJee IBYX THICAY
aer. [IpeBHerpedyeckuii Bpau M HeJUTe b MIMIOKpAT IMOJATAJT, UTO BBICOKAA KOH-
HeHTpamusa TEM(LI JenaeT JHYHOCTE CHOKOHHON U YpaBHOBEIICHHOH, MEATOH e
Y — HECAepPIKAHHOH U MMIOYJILCHBHOIM, KPOBH — BECEI0OH M IMOABHUIKHOH, YEPHOIT
JKeNIUYd — MEeJaHXOINYHON W MedYalbHOM.

Mesay TeM B pasHble BpeMeHa OIEHOUHYIO CHCTEeMY OCO0eHHOCTeH ueloBeKa
TBITATHCHL COCTABUTL MHOTHE IICUXO0JOTH, HcUXAaTpsl u husunonoru. Uesau [lerpoBuu
IlaBioB oOpaTuI BHMMaHHe HA TO, YTO BLICIIAA HepPBHAaS AEATEILHOCTL XapaKTepH-
ayveTcd HeCKOJbKUMH HapaMeTpaMl HepPBHBIX MPOIECCOB: CHIOH, YPaAaBHOBEIIEHHO-
CThI0O I IOOABHU A HOCTBLIO.

Cuna HepBHBIX NPOIECCOB ONpeendeT padoTocnocobHOCTL HEPBHOM CHCTEeMBI I
€€ BO3MOYKHOCTb NMPOTHBOCTOATEH YTOMJIEHHIO. YPABHOBEIIEHHOCTL XAPAKTEPU3YeT
fanmanc Me:xgy Boadby:maenueM u TopMorxkenneMm. IloaBHIKHOCTE OLEHUBAET CHIOCO6-
HOCTh HEPBHOH CHCTEMbI MEHATL CBOE COCTOAHUE, T. €. IePeX0IUTh 0T BO30VKIeHUA
K TOPMOYKEHUIO Uil HA0BOpOoT.

Pasznuunble BADHAHTEI COUETAHUN 3THX CBOMCTB IMO3BOJAIOT BHIAEIUTH HECKOJIb-
KO THIOOB BBICIIEH HEePBHON AesiTenbHoCTH. Beero BuIenaioT yeTslpe TAKUX THIA.

XoJdepuK — THIIJETKOBO30YAUMBIH, OMOIITHMOHAILHLIH, 00U TEeNbHLIN. XOoTepUKa
OTIAHYAIOT BRICOKUH YPOBEeHb AKTUBHOCTH, 9HEPIrUUHBIE JeUCTBUA, CHIBHBLIE H APKO
BhIPAYKEHHBIE 3MOIMOHAIBHEIE MepeskuBanusa. [[ns Hero xapakTepHa HecOepiKaH-
HOCTb, BCILLILUUBOCTG B KOH(PIUKTHBIX CUTYAIlUAX.

CaHrBHHHUK — THIO CIHOKOWHLIH, YCTOHUMUBLINA, UYBCTBEHHLIH, AOBEPUUBLIH, €
XOpOIIO Pa3BUTHLIM BHUMAHHUEM W pPadoToCmocobHOCTHIO, MAKCHMAJIBHO BBICOKUM
VPOBHEM HccIemoBaTenbcKko axtuBHOcTH. OH moaBuikeH, obmurenaeH, OBICTPO
OT3hIBAETCH Ha COOBITHMA, JETKO MepPerKUuBaeT Heygaul U HeIPUATHOCTH.

daerMaTHK — THI MAJTOOMOIMOHAILHLIN, MaTo00MIUTEeNbHEIN, MAJTOIIOABUIK-
HBIH, ¢ XOPOIIIO PA3BUTLIM BHHMaHueM u paborocmnocobmoctsio. Ero otnunuaer nus-
KHUH YpOBeHb IOBEAEHUECKOH AKTHUBHOCTH, OH MeIJIHUTeeH, CIHOKOeH, DOBEH.
XapaKTepHO HOCTOAHCTBO YYBCTB B HacTpoeHnil. Ilpomecec naMeHeHNA IPUBLIUYEK 1
HABBIKOB y (pylerMaTuka 3aTpPyAHEH.

MemraHXOIHUK — THI JETKOBO3OVAMMBIN, MANOOOIMIUTENLHBIN, HeyBepPeHHBIN
B cebe. OranuaerTcsa CHHMKEHHBIM YPOBHEM ABHUTraTeJLHOH M peueBOil aKTHBHOCTH,
9MOIIMOHANBHON paHUMOCTHI0. CKIOHEH K IMyDOKHUM BHYTPEHHHUM [MEepPEKUBAHUAM.
Menauxonnkam B HaubonbImed CTETIEHHW CBOUCTBEHHBI HECTAHIAPTHERIE XOABI BOOO-
PAYKeHUSI U MLINIJIEHU A, PA3JIUUHBIEe IPOABICHUA TBOPUECKUX IIPOIECCOB.

3ATOMHHTE

Co3HaHne ¢ Mbiwnenne e [lo3HaBarenbHas pgearenbHocTb ® CurHanbHas
cucrema ® Peub ® Imoyun ® UHtennekr ® Xonepuk ® CaHreuHuk ® @nermaruk
o MenaHxonuk
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[IPOBEPBTE CEBA s

1. Yem notpe6HOCTM uesioBeKa OTIMHAIOTCS OT NOTpeBHOCTeN XKMBOTHbLIX?

2. Kakoe 3HaueHue 018 yenoseka WMeeT Mo3HasaTe/lbHas AeATeNbHOCTb?

3. KakoBa ponb peyn B XXM3HW Yenoseka? YTO Takoe CO3HaHWE W MbllUNEHWE W
YTO NIEXKHT B MUX OcHOBe?

4. Ot yero 3aBuUCAT UHAUBUAYanbHble ocobeHHocT BHJ] uenoseka?

5. KakoBbl OCHOBHblE YepTbl WHTENNEKTaE yenoBeKa?

6. OxapakTtepusyiTe M3secTHble Bam Tunbl BHU.

7. Yto Takoe opapéHHocTb? Kak, Ha Baw B3rnsg, oHa npossnserca?

Mouyemy HekoTOpble NIOAW 8 NPOLIECCE OBLIEHUS MHTEHCHUBHO XKECTHKYNUPYIOT?

FRFRFERRERPRFRR LR E

Mos JTABOPATOPUA

OueHka cchOpMHMPOBAHHOCTH HABbIKOB NOMMY4ECKOro MbilLIEHHUSA

LUenb paborbi: OUEHUTb Yy WCMbITYEMOrO YpoOBeHb C(HOPMHPOBAHHOCTH HaBbIKOB
NIOTMYECKOrO MbIlWNEHUA Ha NpWMepe KaaccuuKauud HaragHo npeacTaBneH-
HbIX OBOBEKTOB HA OCHOBE BbIAENEHWA KOMWYECTBEHHOrO NPM3HaKa.

Marepuanbl U obopypoBaHue: Habop v3 18 kaprtouyek ¢ n3obpaxeHuem reome-
TPUHECKUX (PUryp TPEX UBETOB, ABYX BE/WYMH W PA3HbIX MO KONMUYECTBY (MOXHO
3aMEeHWTb MYroBMLAaMK WNW MOHETaMW Pa3HOro OOCTOMHCTBA).

Xoa pabortbl

1. Mpeanoxute MUCNbITYEMOMY paccMOTPETb NpPeacTasneHHble OObeKTbl (KapToukH,
NyroBuibl UK MOHETbI) U PA3NOXKUTL WX Ha rpPynnbl.

2. Monpocute KUCNbITYEMOro OBbACHUTL CBOM LEWCTBMS, HA3BaB NPU3HAKMU Kaccu-
dhUKaLHM.

3. MNpu HeobxoAMMOCTH NONPOCHTE NOBTOPUTb PaboTy, B3SAB 3a OCHOBY Kjaccu-
hvKauMu OpyroW nNpu3Hak, ABa pasHbiXx NpM3HaKa MW TPU pa3HbiX Npu3Haka
(konMYecTBo, UBET M pa3mMep) B 3aBUCMMOCTM OT NepBOHaYanbHOro pesysnbrara.

4. Cpenante BbiBog 00 ypoBHE CHOPMUPOBAHHOCTH HABBLIKOB JIOTMUYECKOrO Mblll-
NeHUA Ha npuMepe KAacCudMKauWW HarnagHO npeacTaBneHHbix OBBEKTOB Ha
OCHOBE BblAENEHUSA KONMYECTBEHHOrO MpMU3Haka.

OueHuBaHue. Bbicokui ypoBeHb CHOPMUPOBAHHOCTH — WCMbITYEMbIM Camo-
CTOATENbHO OCYLLECTBNSAET KnaccuMUKaLMIo nNo BceM TPEM npu3Hakam v obHapy-
KuBaeT norudeckue cesasu. CpeaHuit ypoBeHb — MCMbITYEMbIH OCYLIECTBAAET Kaac-
cUMKaLHIO NO OAHOMY-ABYM NpW3HaKam, U eMy Ona 3Toro HeobxoguMma nomolib.
Hu3kui ypoBeHb — WCNbITYEMbIM HE MOXET BbINONHWTL 3afaHWe, AaXKe eCnu emy
0OKa3sblBalT NoOMOLLb.
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§ 52. IIAMATHh 1 BHUMAHUE

ITAMATL 1 BHHMAHUE — JIBA IVIABHBIX
HHCTPYMEHTA MO3TA UYUEJOBEKA. Ounn

Kakoe 3HadeHWe 4ns 4enoBexka UMeeT BO3- MO3BOJAIOT UEJOBEKY KOHOEHTPHUPO-
MOXXHOCTb HakaniuMBaTb W WCMNONb30BaTb BATBHCA HA UEM-TO H 3allOMHHATL Te HJIH
WHAMBWOYANbHbIW XKU3HEHHBIA ONbIT? HHBIe cODOBLITHA, OOBLEKTHI ¥ TAK [OaJee.

Yenorek, v KOTOPOT0 HAUYNUHAIOTCHA TPO-

6rembr 1ubo ¢ oguum, nubo ¢ Apyrum,
YYBCTBYET OCTPBIN JucKOMMOPT, TAK KAK MO3T CTAHOBUTCA MePerpyKeHHBIM A HAX0~
OIUTCA B MOCTOAHHOM HAIIPAMKEHHUHM, UCOLITHIBACT CTPECcC.

ITaMATE — 9TO CHOMKHBIN NMCUXO(HUIUOJOTUUCCKHAIN IpoIllece, CBABAHHLIN ¢ IPU-
obpereHneM UeI0BEKOM HHAWBHUAYVAIBHOTO JKU3HEeHHOTO onbiTa. B ero ocHoBe nesxar
MexXaHM3IMBI 3allOMHAHAHHWA, XpELHEH!Z[.H H H3BIeUeHHHA HHq)CIpM&IIHH. OT nmaMAaATHA
gaBucaTr crnocobHocTH uenoBera K obyuenmnio. Uenmoan3ya mamMarh, UeJ0BeK MOKeT
MHOTOKDATHO HM3BJIEKATL MNOJNYUYEHHYIO MHQOpMAIHAIO B o0JgacTH cO3HAHHUA, T. €.
BCIIOMUHATL HAKOIIJIEHHBIE CBeIeHHA, W MPUMEHATH €€ o HazHaueHWO. Tarum
obpasom, Gaarogapa MaMATH B mpoiecce o0ydeHud Vv YeJloBeKa (hopMUPYIOTCA 3HA-
HUA, YMEHHA U HABBLIKHA, HEOOXOAMMbIE AJIA JKHU3HA B MBMEHHAIOIMIUXCH YCIOBHAX
oxpy:xalomieii cpensl. IlaMmars u obyueHnue DIPUCYILH MHOTHUM JKHUBBLIM OPraHU3MaM,
HO HAUDOJBLIIEr0 PA3BUTHUA OHHM JOCTUTIIH V UEJIOBEKA.

Ilo gnurenbHOCTH XpaHeHHs HHDOPMAIIMHA HTaMATL VCIOBHO MNOAPA3AENIAIOT HA
KPATKOBPEMEHHYIO ¥ JOJATOBpPeMeHHYIO. KpaTKoBpeMeHHadA NaMATh AJIHUTCA BCETO
HECKOJBKO CeKYH] U IMO3BOJAET YAEPKHUBATL OKOJIO CeMHU NPEeaAbABIeHHBIX 9JIeMeH-
TOB HH(pOpMAIIUHA.

Bn1 u camu, masepHoe, o6panianii BHUMAaHHUe HA TO, UTO 3ATOMHHTL HA HECKOJIL-
KO MHUHYT CEMHU3HAUHBIN Tene()OHHBIH HOMEp MOJKeT IMouTH a110060# Uea0BEK, a BOT
IeCATU3HAYHBIM — CcOBceM HeMHorme. Marmsa ceMu dIeMeHTOB, KOTOPBIE MOJKeT
€IUHOBPEMEHHO OXBATHUTH HAI MO3T, HAINIIA OTDAKEHUE BO MHOMKECTBE CKa30K n
IOTOBOPOK, IPHUUEM y CAMBIX pPA3HBIX HaApoAoB. Bemomuurte: ceMepo OZHOTO He
KAYT, CeMb pa3 0TMepb, CeMb I'HOMOB, CéMb OoraTnIpeii, ceMb MATHUIL HA Hegese.

B ocnoBe kpamrxoépemenHOIL namamu JeXKHUT IBHKEeHNE HEPBHBIX UMIIYIb-
COB IO HEHPOHAM ToJ0BHOTO M03ra. OHA OUeHb UYBCTBUTENbHA K BHEIIHUM BO3Zeil-
CTBUAM PABNHUUHLIMH pasgpakurenamu. Hanpumep, ecin B MOMEHT 3aIIOMUHAHAST
uundopMaIIuy YeJ0BEKA OTBIeUDb, IePeKJIIUNTEL er0 BHUMAaHHUe Ha pelleHue Apyroi
VMCTBEHHOHU 3agaun, To HH(MPOPMALNUA, COACPIKAIIAACA B 9TOT MOMEHT B €r0 KpAaT-
KOBPeMeHHOM MaMATH, IIOJHOCTHIO CTHPAeTCH.

Honzoe6pemennana namams cCOXpaHdaeT MOJIYVICHHYIO HH(QOPMAINIO B TeUeHHE
BCcell XH3HU UesoBeka. Beé, uTo comepiKUTCA B KPATKOBPEMEHHONW HAMATH CBBIIIE
30 ¢, mpeobpasyerea B cHCcTeMY ZoJaroBpeMenHoil namaru. OcobeHHO XOPOIIO 3amo-
MUHAIOTCA COOBLITHA, KOTODPLIE BLIZBIBAIOT V UEJIOBEKA CHJILHLIC HOJOKHUTEILHLIe
UM OTPHIATEIbHBIE 9MOIHH (BOCTOPT, VAOBOILCTBHE, CTPAX, HEHABHUCTD M T. II.).

Buabl MTAMATH. BoigeadaioT HECKOILKO BUA0B namMaTH. [1lo npeobiaganuio B mpo-
meccax 3aIOMHUHAHHASA KAKOTO-1ub0 aHanmusaTopa pasiauuaioT 3PpUMeabHyi0, CAYXo-
Y10, 060HAMEAbILYI0, 6KYCOBYI0 TAMATEL U Ap. Hanpumep, deuzameavnas namMarh
3aBucuT orT paboThl AHAIHM3ATOPOB, PEIEITOPAMH KOTOPLIX ABIAIOTCA HEPBHLBIE




CravaH

A LW N @ P W Ge P A LW N W G AR

Mmaea 14. MoBegeHue 1 rncuxmka

OKOHYAHHUSA B MBIIIIAX CKeJeTHOU MyckyiaaTypel. OHa sageiicTByeTcs B IIpoiecce
(POPMUPOBAHHUSA V UEJOBEKA ABUTATEIbHBIX YVMEHHUII 1 HABLIKOB, CBA3AHHLIX C 34I10-
MUHAHHAEM IOCJIeAOBATEIbHOCTH ABHIKEHHN NPH Pa3IUUYHBIX BHAAX OeATEILHOCTH:
pabore, cropre, IHUCbEMe, peun. Beanh HayUYHBIINCEL €30UTHL HA ABYXKOJECHOM BelO-
cHIene B JeTCcTBe, MBI Oe3 TpyJa coXpaHsaeM 9TOT HaBBIK Ha BCIO KH3HL. CKasannoe
OTHOCHTCH M K YMEHHUIO I1JIABATh.

OOBLIUHO UeJIOBEK 3AaIIOMHAHAET He TOJILKO PA3JIPAKUTENIH, KOTOPEIE JeiiCcTBYIOT HA
Hero, HO M Te OI[YIIeHuH, oO6passl U 9MOIMUHN, KOTOPbIe OHHU BhI3biBaioT. OOpasuasn
maMATL — 9TO 3alOMHHAHHE U coXpaHeHHe B MaMATH PasJIHuUYHLIX 00pasoB: cayxo-
BBIX, 3PUTENbHBIX, 000HATeNEHBEIX. O0pasHad NaMATH JOMMKHA ObITE 0OCOOEHHO X0OPO-
110 Pa3BUTA ¥ JIOAEH TBOPUECKUX TNPO(eccuii: My3bIKaHTOB, XYA0MKHUKORB, TOITOR.

AMoOUUOHAAbHAA NAMAMb — 3TO COXPaHEHHe B MAMSATH TeX UYBCTB, KOTOPLIE
KOTZA-TO BBIZBAJIA KAKaA-TO JKU3HeHHad curyanus. Hanpumep, nmpu yryce cobaku
BO3HHKAIOT 00ab # crpax. Ilpm oaToM B Mo3re # jkejes3ax BHYTPeHHEH CeKpeluH
BeIpabaTbpIBaeTCa PAL BEIIECTB, KOTOPbIe HeOOXOAUMEI A4 PEaKkIiy Ha cTpecc.

Ilo mponiecTBUM HECKOABKUX JIET UEI0BEK, KOTOPOTO KOTAa-TO yKycuia cobaka,
IIPU BUAE HTOTO JKUBOTHOTO BHOBL BCIIOMHHAET U NEPEKUBAET TE Ke OIIYIeHHd.
ITpu sTOM cHOBa MOTYT BBIPAOATHIBATHCA U BHIOPACLIBATLCS B KPOBL Te K€ Peryis-
TOPHLIE BeIlecTBa, YTO U IPH pPealbHOM VEVCe.

Brigensaror u gpyrue BUAsl naMATH. BasKHO TOHNMATE, YTO BCE OHU TECHO CBA3a-
HbI Mesxay coboii. Jlyume Bcero sanoMuHaeTCd TO, YTO 3ACTABIAET BKIIOUATHCA cpa-
3V HECKOJBbKO MEXaHU3MOB 3ATIOMHAHAHHUMA, T. €. TO, YTO HOBO, HHTEPECHO, BLI3LIBAET
CHJILHLIE DMOIIHMHA.

Ilpomeccsl maMsaATH MW MBIIIJIEHHA OOAZAIOTCA KOPPEKIMH ©W TPEeHHUPOBKE

(puc. 110).
PACCTPOICTBA NAMATH. CymiecTByeTr Ledblil pag paccTpoiicTB M03Ta, COMPOBO-
JKIAIOMIUXCH MOpakKeHueM MaMsaTH. AMHe3Hs — OJHAA MM YACTHUHAA yTpaTa

MaMATH TMOJ BIAASHUEM UDPE3BLIYAWHOTO (PHU3UUECKOT0 MAH XUMHUYECKOTO BO3IEH-
CTBUA Ha M03T. HacTo 0HA BO3HHKAET B CAyYae 3HAUNTENILHBIX HEPBHBIX IIOTpsACe-
HAW U TepeXuBaHmnM.

Hepeako BerpeuaioTesi BpOMKAEHHBIE HAN NPUOOpeTéHHbIe paccTpoiicTBa IaMATH.
Onn Bripaskaiorcea a1ubo B ocnabiaeHun maMaru, aubo, HaobopoT, B YHHKAILHOHU CII0-
COBHOCTH 3aTMMIOMHUHATDL DOJLITOH 00 BEM UH(POPMAIINHA HA MTPOAOIIKNTEILHBIN CPOK.

He menee pacnpocTpaHeHbl IOPAKEHNAA HaMATH, BEISBIBAEMEBIEC IIOCTOAHHBIM YIIO-
TpebIeHneM ATKOTOJA, KOTOPOe IPUBOANAT K MaccoBoil rubenn HeHpoHOB. B peaynb-

Puc. 110. Passntne namsaTy M MblLUNEeHWA
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§52. MMamaTe U BHUMaHue

TaTe MbIOIINN YeNOBEK TepAeT CHocoOHOCThL K 3al0OMUHAHHIO HOBBIX cOOBITHIE,
a crapble BOCIIOMHHAHUA IpeBpamaloTcs B nogobue peansHocTd. IIpm srom on me
OTIUYaeT CBOM BOCIIOMHUHAHUA OT JeHCTBHUTENIBHOCTH, a4 €ro MO3r He MOJKeT IPABUJIb-
HO pearMpoBaTh Ha OIPOHUCXOIAIIEe BOKPYT. 9TO paccTpPORCTBO IaMATH HAa3BATIKM CHH-
apomoM KopcakoBa B 4ecTb PYCCKOT0O ICHUXHATPA, KOTOPLIH BIEpPBBIE €r0 OMMUCAL.

BHHUMAHHE. BuuMaHue paccMaTpuBaioT KaK HEKYIO U30UpaTebHYI0 KOHII@HTPA~
IIMI0 YeJOoBekKa Ha o0bekTe Bocumpuarud. Kpome Toro, BHMMaHHe 00yCIOBIABAET
VCIIeIIHYIO OPUEHTHPOBKY cy0beKTa B OKpyJKaloleM Mupe u obecmeuuBaer Oojee
IIOJIHOE W OTUETINBOE OTPaMKeHHUe ero B ICUXHUKe.

K ocmoBHBIM (yHKIMAM BHUMAHUA OTHOCAT yMeHHe OT()UILTPOBATHL JHUIIHEe,
KOHIEHTPUPYACH HA [VIABHOM M BaXHOM. A 39TO 3HAYMUT, UTO UEIOBEK COXpaHAET
crmocoGHOCTE B JI000H CUTYallUM BBLIOHPATH AJA ce0d UTO-TO BasKHOEe W (DHKCHPO-
BaThLCA Ha HEM.

Brumanne me cymecTtByeT caMo 1o cebe, OTAIBHO OT APYTUX IO3HABATEJLHBIX
nponeccos. IIpocTo 6BITH BHUMAaTEILHBIM HeBo3MOXHO. Hanpumep, momxHO OBITH
BHUMATEJIBbHBIM IMPHA 3aYyYUBAHWHA CTHUXO0B, BHUMATEJIbHO CIOYVIIATE MY3BIKY, VIpPaB-
JIATL aBTOMOOHIEM U T. I.

3AMNOMHHUTE
lMamare ® AmHesnsi ® BHumaHme

MPOBEPBLTE CEBA i LS i | |

1. Yto Takoe obyyenue? Kakoe 3HayeHue OHO uWMeeT ana yenosexa?

2. Yto takoe namsaTtb? Kaxkve e€ Tunbl M BUOb!I Bbl 3HAeTe W YEM OHU OTAMYAIOTCH
Apyr ot ppyra?

3. Kakue paccrtpoicTBa namsaTH BaM WM3BECTHbI?

4. OxapaKkTep13yiTe OCHOBHble NPHEMbI (cnocobbl) ynyylieHus namsTH.

NOAYMAMTE!

Kakue npuéMbl ynyuleHus 3anoMuHaHWs MH(OPMAaLMM Bbl MOTAK Gbi np

FEFPRFRRRRRERREF RS

Mos JTABOPATOPUSA

MU3yueHHne kKpaTtKkoBpeMeHHOW MaMATH
Llenb paborbi: oueHka 06bEMa KpaTKOBPEMEHHOW MamsiTih C NOMOLLbIO TecTa.
Marepuansi u obopygosaHue:
Xopa paborbi
1. B TteyeHue 1 MWUH BHMMATENbHO MPOYMTANTE MNPEANOXEHHbIH BaM Habop U3
244 25 cnos, 3atemM OTIOXHUTE ero.
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2. B TeyeHue 5 MUH 3anuwunTe B TETPaab BCE CNOBa, KOTOPble BaM yaanocb 3anom-
HUTb. lNocneposaTenbHOCTb HE WUMeEeT 3HauyeHws.
Cnosa:
CEeHO, KN4, CaMONEéT, rpylla, py4yka, 3MMa, CBedya, Nnone, MOJHUSA, Opex, CKOo-
BOPO[Ka, yTKa, Napoxoj, C/AuBa, /iMHeilKa, NeTo, peka, rpom, sirofa, Tapesnka,
BUWHS, TeTpaab, OCEHb, NONsHa, rposa.

3. MNopcuutaiTe YUCAO NPABUIbHO HaMMUCaHHbIX C/IOB M OLUEHWUTE KaXK[oe M3 HUX B
1 6ann.

4. Mo cymme H6annoe onpepenure, K Kakow KaTeropMM OTHOCHTCA OObBEM Ballewn
namsaTm:
6 cnos M MeHbwe — OOBEM MamMATH KpauHe HU3KWUM;
7—12 cnoe — OOBEM NaMsATH 4YyTb HWXKE CPEenHEero, BO3MOXHO, Bbl HE yMmeeTe
cocpenoTo4YnBaThCH;
13— 17 cnos — 0b6bEM NaMATH XOPOLUMWH;
18—21 cnoBo — 0OBEM KPaTKOBPEMEHHOM MNAMATH OT/IMYHbBIN;
cBbile 22 cnos — Bawa namsATb eHomeHasnbHal

OnpepeneHne 06bEMa MeXaHUYECKOW U NOrHYECKOW NaMATH

Llenb pabGorbi: onpegenutb y MCNbITYyeMbiX ODBEM WX MEXaHWYECKOW M Norude-
CKOWM nNamaTtv MEeToAoM 3anoMUHaHUA ABYX PALOB CNOB. YCTaHOBWUTb, BAMAIOT U
CMbIC/NIOBbIE CBA3W MEXAY C/IOBaMU Ha 3(PMEKTUBHOCTb NPOUEcca 3anoMUHaHWs
(kakoW TMN namaTM y HUX npeobnapaer).

Marepuanbl U obopyaoBaHue: asa psaa cnos. B nepsom psgy mexay cioBamu
CYLL{EeCTBYIOT CMbIC/IOBblE CBSi3M, BO BTOPOM PsAy OHW OTCYTCTBYIOT.

Xoa pab6ortsbl

1. MNpouutanTe nepsomy ucnvityemomy 15 nap cnos nepsoro psaa (MHTepBan Mex-
ay napoi — 5 c). lNocne 10-cexyHaHoro nepepbiBa YMTaIOTCA NEBble CNOBa psaa
(c uutepBanom 10 c), a ucnbITyeMbl 3anucbiBaeT 3anOMHMBLUMECS C/IOBA MPaBoM
NnONOBUHbI psAa. 3ateM aHanorvuHas pabora NPOBOAMTCA CO C/OBaMM BTOPOIrO
paga.

2. llpoBeCTH aHanu3 BbINOAHEHHOW MCnbiTyeMbiM paboTbl, BblAenWTb OWMKOOUYHO
Ha3BaHHbIE C/IOBA W MONPOCWUTb MCMAbITYEMOTO OOBSCHWUTE NMPUYMHY OLWHOKHM.
[laHHbie BHecTn B Tabsvuy.

3. MoeTopute paHHy paboTy C APYrUMU WCMbITYEMbIMM.

4. Cpenaite BbIBOJ O TOM, NPOSBASIOTCA /I Y WCNbITYEMbIX UHAWBMAYaNbHblE pa3-
NMYKA B OCOBEHHOCTAX MExXaHW4ecKOoW W noruvudeckor namaTtv. Kakue pexkomen-
falUWK No e€ pasBUTHIO MOXXHO [aTb MCNbITyeMbiM?

H3 UCTOPHH HAYKH

Cnocobbl ynyywenus namatv. CyulecTsyloT cneuuansHbie NpUéMmbl, cnocobcrsy-
olLMe yayylleHuio namaTti. Ecam cHukeHue crnocoBbHOCTH K 3anoMMHAHUIO He CBA3aHO
C nporpeccupyloumum 3abonesaHuem, a BbI3BAHO YCTANoOCTbiO, NEpPeHanpaXKeHUEeM WM
CTPECCOM, TO MOXHO BOCMO/Ib30BATLCA KOMMAEKCAaMW BUTAMMHOB, NOMOralouwmx cHab-
)KaTb MO3r BCEM HeoOxogumbiM ans HopmanbHoW pabotbl. He meHee akTyanbHbiM
B 3TOM Cny4yae sAsnsieTcs M NpuéM (Mo peuenTy Bpauya) NeKapcre, yydllaroumux Kpo-
BocHab>kenne mosra. OgHaxko Bcerga Hafo MOMHWTB, 4TO 3noynoTpedbnaTe nexkapcrea-
M4 He ctouT. Ecnu mosry Bcé spems nomorate paboTtarb, TO B CAydae npekpalieHus
npuéma npenapaTos cnocobHOCTb K 0ByYEHUIO Ha HEKOTOPOE BPEMS MOXXET CHU3UTbCS.
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§ 59  COH U EOJIPCTBOBAHHUE.
* PEJKXUM TPYJIA Y OTJIBIXA

CoH H BOJAPCTBOBAHHME. OcHOBHBIE KOH-
TAKTBI C BHEIIHIM MHPDOM UeJIOBEK 0Ccy-

1. Uro Takoe anektpoaHuecanorpadma? LIecTBIsAeT B cocTosHUU GoagpcTBOBAHUA,
2. KakoBbl ONTMManbHble YCAOBUS AN HOTOpoe Zapanteprayercs  [OCTatonxe
3acbinaHus yenosexa? BBLICOKHM ypoBHeM DICKTPHYECKON
axtuBHOCcTH Moara. Com — ato ocoboe

COCTOSTHHE MO3Ta M BCero opraEmsma B
IeJIoM, XapaKkTepU3ylolneecsa paceaabieHHeM MBI, c1aboii peaKiiueil Ha BHOIIITHHAE
pPa3gpakuTeNn.

Haa Toro uTo6bl BOSHHKJIO COCTOAHHE CHA, B MO3re BhIpabaTniBaeTca paZ 0CO-
Oprx BemecTs. OAHEUM U3 TAKUX BEIIECTB, HEOOXOONMBIX AJA 3achIiIaHuA, ABIAETCS
cepomonun, BeIpabaTeIBaeMBIH HeWpPOHAMH MEHTPATBHOW YaCTH CPegHEero MO3Ta.
Ecau B Xoge sKcIepuMeHTa Y JKHUBOTHBIX Paspyllanaid aTy obIacTh M03Ta, TO OHH
JHOIAJINCE BO3MOMKHOCTH cnaTh. lla m y aiogell mociie TAMKEILIX 2JIeKTPOTPaBM
H3peIxa ucuesaer norTpebHOCTL B CHE.

@DA3BI CHA. [Ipu permcrpamum aJIeKTPUUYECKHUX CHUTHAJIOB MO3Ta MOMKHO 3amMe-
THUTH, uTO mepuon cua meoguopomen (puc. 111). Om paszbuBaercda HAa HECKOIBKO
IUKJIOB, MOBTOPHAIONIAXCA IPAOIUIUTEIbHO Kaxkable 90 MuuyT.

Bo BpeMs molHOTrO DHUKIA IEePHOL MEINCHHLIX M HU3KOAMIIHUTYIAHLIX DJIEKTPH-
yeCcKHX Kosefanuil Ha sjIeKTposHIedasorpaMMe CMeHAETCA IIEePHUOLIOM, KOTZa OTMe-
yaiorca ObIicTpble BOJMHBI. B 8T0 Bpemsa mHabmwogamorca ObICTpblie ABHUIKEHHWA TUIas,
COKPAIIeHN T MAMHYECKOH MYCKYIaTyphl, ABUIKEHUA DansieB. B oty dasy ueroBex
BUAAT cHOBUAeHHHA. B Teuenue nouu o6bruuo GbiBaeT 4—6 MOMHBIX IMUKJIOB.

SHAUEHHE CHA. Ha Bompoc, 3ayem HYKeH COH, OZHO3HAUHOTO OTBETA HE CyIle-
CTBYET.

UWMKJ1 CHA
cl
&8 . $pobyxaekue
3
[}
el
ECiftkb---—-——oi—— o — ————————————
1MC
ome (-4-—f——t-——-4+-—-—H--—------"---—-
3-4MC MEOJIEHHbIA  BbICTPbIN

CoH COH

o 1 2 3 4 5 6 7 8 Macw

Puc. 111. ®a3bl (BuAbI) cHa
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Ilo-BuammomMy, BO BpeMs CHa MPOUCXOAUT BOCCTAHOBIEHWE MeMOpaH HEeWPOHOB,
KOTOpbIe ObLINM MOBPEKAEHLI IIPH MHTEHCUBHOI JeATEeIbHOCTU B COCTOAHHUHU Domp-
CTBOBAHHUA.

Kpome Toro, Bo BpeMA cHa OPOHCXOZHUT BLIPADOTKA B JOCTABKA K MECTY HX
HCIONb30BAHHA MHOTHX XHMHAUYECKHUX PETYIATOPOB AeATeJIbHOCTH MO3Tda.

TurueHA cHA. HaubGosee uacto BeTpeualoUiuMes PACCTPOUCTBOM CHA ABIAETCH
Oeccomnnna. Ilpuuém 00b1uHO OHECCOHHHUIIA — BTOPUUHAA MpobieMa, U YCTPAHATDL
Hago npuuuny. Hanpumep, mepecrats TUTH KO(e 3a HECKOJILKO YacoB 10 cHa. OueHb
YacTO HmOJKHILIe JI0AH, KaIyIoniuecd Ha OeCCOHHHIY, HA CAMOM Zejie CIIAT COBep-
IIeHHO NOCTATOYHO, TAK KaK JI00AT moApeMaTh dac-APYyroil AHéM, a ¢ BO3PacToOM
moTpedHOCTE BO CHE BCE BPeMHA CHUIKAETCH.

THIHEHA ®HU3HYECKOIO H YMCTBEHHOIO TPYIA. Pusuueckuii mpyd — Bufg
IeATeNbHOCTH UeJI0BeKAa, CBA3AHHBIH € CYIIeCTBeHHBIMH DHEePreTHUeCKUMH 3aTpaTa-
MH, IPesKAe BCEero CO CTOPOHBI OMOPHO-ABUTATEILHOTO allapara, a TAaKKe I APYTAX
cucteM opranos. PuanyecKui TPy AeIUTCA HA:

1) amumamuueckunii — 9TO HepeMeIleHue rpysa BEBepPX, BHU3, B CTOPOHBI;

2) cTaTUUeCKUY — mepeMelleHUd I'Py3a HeT, a MbIIIeUHble YCHINUSA HATIPABIEHEL
HJIH Ha ero Mojiep’KaHue, UJIHA HA COXPAHEHHUE IMOJIOMKEHHUS Tesla, CBA3aHHOTO ¢
paboroit. Cratnuecknii Tpyz 60Jee yTOMHUTENIEeH, TAK KAK HATPAKEHHUE MBIIIIL AIUT-
ca HempepbIBHO. CliegoBaTe1bHO, HapyIIaeTca KPOBooOpalmeHne U B TKaHAX HaKa-
MANUBAIOTCH HEZOOKHUCJIeHHBIE TPOAYKTE OOMeHa.

Ileproas! TPYIOBOIO TIPOIECCA:

1) nepuog BpabareiBaemocTH (HHepuunonuoe Topmoxkenue ITHC);

2) nmepuofg yecToHuuBoi paboTocnocodbHOCTH;

3) mepuog moHMkKeHuoi paborocrmocobroctu (oxpanuoe topmoskernue [THC);

4) KOHeUHBIN MOPBIB (CUMYIANUA AKTUBHON AeATEeILHOCTH).

Ymemeennwtit mpyo — sro pabora moara, cBAzaHHad ¢ IpHEéMoOM, Iepepabor-
KOH mocrynawieil nmopMAaInnu, OIPUHATHEM pPenieHnusd, oTgadell MpUKa3oB opra-
HaM Ku3Heobecmeuenusa (cepany, JErKuM) u aBukenusa (mbimibl). Ora Tpebyer
TIPOABICHNA BHUMAaHUA, TAMATH, MBIIIIIEHNA, BooOpaKeHnA, TBOpUECTBA.

HWuorga oBoALHO TPYAHO PA3ACIATEL TPYI HA UACTO YMCTBEHHBIN 1 uncTo (DU3uM-
yecxkuii. Tak, npu Bearo#l ymcTBeHHON paborTe mMeeTcs MBIIIeUHOE HAIPAMKEHHE:
MBIMIIIBI CTIMHEBI YACPYKUBAIOT TEJI0 U TOJOBY B BEPTHKAJILHOM TTOJ0MKEHUH; MBITIIEI
PYK OHIIYT, PHCYIOT, YEPTAT, TO €CTh COBEPIIAIOT CI0KHO KOOPAMHAIIMOHHLIE IBH-
JKeHHnsd, Tpedyoomue Y6TKOTO YOPAaBJIeHHUA CO CTOPOHBI MO3ra NJIH IpaBUIbLHee —
LEeHTPAIBHON HEPBHOU CHCTEMBI.

B to ;xe Bpem#a npu a000i pusndeckoii padoTe BOZHUKAaEeT HeOOXOAMMOCTE yua-
CTHS MO3Ta, TO eCThL MPOUCXOANUT yMCTBeHHad paboTa: MpoCaeKuBaAHAe 34 UeM-TO,
TO €CTh NPOABJIEeHHe BHUMaHHA, (pUKcanuda pakToB, TO eCTh NPOABICHHUE MaMATH,
COBepIIeHuE AeficCTBUNA, TO €CTh YIIPABIEHHUE MBITIIAMMA.

PEXHUM TPYVIA H OTIBIXA. B mpomecce Tpyaa paboTocnocobHOCTL, T. €. CIIO-
cOoOHOCTEL UeJOBEKAa K TPYAOBOH AeATelLHOCTH ONpPeIeléHHOTO PoIa, & COOTBET-
CTBEHHO, U (DYHKIIHOHAJILHOE COCTOAHNEe OprammMaMa MoJABepraioTcesd H3MeHeHHAM.

HOII,.II;BPJ'R&HHG paﬁﬂTOC]IOCOﬁHOCTH Ha OINTHMAaJbHOM YVPOBHe€e — OCHOBHad HOeab
pPAMOHAILHOTO pexuMa TPyga U OTALIXA.
Pexxum Tpyga u oTAbIXa — 9TO YCTAHABIMBAEMBbIe IS KAMKIOTO BUaa pabor

IMOpAJOK UepeJOBAHHUSA MMEepPHOZOB pabdOoThbl M OTABLIXa H HUX MPOAOIKHUTEILHOCTD. 247
Panmonaapuelil peskuM — TaKoe COOTHOIIECHHE U COAEp:KaHHe NepHoA0B paboThl 1
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§53. CoH n bogpcrBoBaHue. Pexum Tpyja v OTgbixa

OTABIXA, TPHA KOTOPBIX BHICOKAS MPOU3BOAUTEIBHOCTS TPY/Aa COULTACTCHA C BHICOKOMN
u yeToiunBoi paborocnocofHOCTHIO HeloBeKa 0e3 IPU3HAKOB UPDe3MEPHOTO YTOMIe-
HHUSA B TeUeHHE JIUTeNIbHOro BpeMenn. Taxkoe uepegoBanre IeprHoJOB TPYAA U OTALI-
xa cobarozaeTca B pasJaHUHbIC OTPEe3KH BpeMeHH: B TeueHHe paboueil cMeHbI, CYTOK,
HememnHd, To4a B COOTBETCTBHUH C PEXUMOM paboThl IPeInpHATHI.

3ATNIOMHHTE
CoH ® CHoBugeHHs ® BeccoHHHYa

MPOBEPBLTE CEBA = [ |-_L|_._._._._._LI_-_I_I_._.l_l.l.l_l._._ﬂ|

1. Yem xapaktepuayerca cocTtosiHe HogpcTBOBaHWs yenoseka?

2. Yto takoe coH?

3. Kakue nepuogpl (dasbl) paznuuaior B NMOMHOM LWKNE HOYHOTO CHa uyenoseka?
4. Yto Takoe 6eccorHuua? Yto mMoxeT eé Bbi3blBaTh?

CTBOBAHUS CUMTAIOT HEOOXOAMMbIM

FRFFRFREFRRER R F

Mos JIABOPATOPUSA

BbIMONIHUTE 3AJAHUA

1. Paccmotpute pucyHok 111 «@asbi cHa». Kakue nepuogbl (dasbl) cHa pasznu-
yalT B UMKNe cHa 4 BoppcTeoBaHMs? Kakoe MecTo 3aHMMaloT 3TU a3bl B
nonHom uukne cHa? CpasHute Mexxay coboi ObiCTpbii U MeasieHHbIM COH MCXO-
05 U3 aHanu3a OU3MONOrMYEcKHX noKasaTtenen 4enoseka B 3Tv nepuoabl (dasbl)
nofHOro uukna cHa. 3anonHute Tabnuuy.

MpusHaku (kputepumu) BbicTpbi COH MegneHHbIW COH
ANA CpaBHeHMSA

CocrosHue rnas
ApTepuanbHoe aaeneHue
YacrtoTta nynbca
MHTeHCHBHOCTD AbixaHus
MpogomkuTenbHOCTL hasbl

Gl

2. PaccmoTpute rpadMku, Ha KOTOPbIX MpeacTaBneHa AMHAMWKA CYTOUYHOM aKTUB-
48 HOCTU (HU3KOW, CpefdHeW M BbICOKOM paboTocnocobHOCTH) NoAeH TPEX THNOB:
2 a) «coB»; 6) «wKaBOPOHKOB», B) NOAEH CO CpeAHWMM TunoMm paboTtocnocobHo-
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Mmaea 14. MoBegeHue 1 rncuxmka

ctu. OnpegenuTe, Kakas U3 Tpex M300pakéHHbix Kpusbix (1—3) coortsertcTeyer
KaXxgomy M3 Tunoe (a—s).

CocTaBbre rpachuk, OTpakaloliMi Bally CYTOYHYlO akTuBHOCTb. Caenaite BbiBoa
O NPWHAZNeXHOCTH camoro cebs K OLHOW W3 MEepPeYUCNIeHHbIX TPYNn JIOAEN,
BbleNseMblX B 3aBUCMMOCTM OT CYTOYHOM pabBoTOCnOCOBHOCTU.

“i

CyTtouHas
aKTUBHOCT!

100%T LQL
= N — e ] ;

s
6 9 12 15 18 21 24 3 6 Bpemsa

CYTOK, 4ac
ANA JIIOBO3HATEJIBHbBIX

CKONbKO e AomKeH cnartb yenosek? B mMupe XMBOTHbIX BbisiBNieHa cnepyto-
Llas 3aKOHOMEPHOCTb: YEM MEHbLUE XUBOTHOE, TeM Do/blLe OHO CNUT. 3EMIIEPOMKH,
MbILIM, KOLIKW CNAT DONbLIYIO YacTb CBOEW YXW3HW, @ BOT CNOHbI, XUpadbl, KPynHbie
dHTUNONb!I CNAT COBCEM HEeMHOTrOo. Tem He MeHee cnaTb OOXKHbl BCe. nH!.LlEHHE CHa
NPUBOAMT K CMEPTH ropa3go bbicTpee, yem nuwenue nuwd. [lo 4 ner 6ONbLWMHCTBO
feter cnut no 12 4, a B3pOCNOMY YenoBeKy B CpefHEeM HeOOXOAMMO craTb HOYbK
8 u, xota ectb nogu, kotopbiM mMano u 10 u.

3aueM HYXHbl cHoBupaeHun? Ha Bonpoc, 3ayem HaM HY>XHbl CHOBMAEHMSA,
TakXXe noka HeT oTtseta. [lo ogHoW Teopuu, BO BPEMS CHOBMAEHWH NPOUCXOAWUT
nepecopTMpoBKa UH(OPMaUuK, nNosyyeHHoW B nepuosd OGOAPCTBOBaHWSA, U peluaeT-
CA BOMPOC, YTO MOMHWUTb, a 4YTO 3abbiTb. A BOT ncuxonor 3urmyHa Dpeig npea-
MONOXMK/, YTO B CHax BbipaX<alTCA Te WMAEW W NODYXKAEHWUs, KOTOpble BO Bpems
HboapcTBOBaHWA CKPbITbI B NOACO3HaHWKM YenoBeka.

CKpbiTble BO CHE MbICAW A0 TO/NKOBAHWS HE OCO3HAIOTCA 4YenoBekoM. B crpyk-
Type Halel NCUXUKKU eCcTb LeH30p, Ha3dBaHHbi PDpeigom «Ceepx fA», KOTOpbIA He
AOMNYCKAaeT HallW CKPbITble YKeNaHWs OO CO3HAHUS.

McnonHexue »kenaHus B AETCKMX CHOBMAEHWAX Bonee HarmsagHO, YEM BO B3pOC-
nsix. Tak, HanpuMmep, ®Ppera onucbiBaeT CHOBUAEHWE €ro ManeHbKOW [o4YepH,
KOTOPOWM CHMTCS, 4TO B KOMHAaTy 3axoAuT Mama v GpocaeT nof KpoBaTb OpPCTb
wokonagHbix koHder. Okazanock, 4TO AHEM MaMa C AeTbMM BO3Bpallanacb C npo-
TYSIKW, U OETU NOMPOCHUIM €€ KYyNUTb MM KOH(ET, HO MM OblNO OTKa3aHO, Tak Kak
B 3TOT A€Hb [AETH Y)KE enu cnapkoe. Takum obpa3oM, HEeYAOBNETBOPEHHOE YKenaHue
B BUAE KOH(ET peann3osBanocb y AEBOYKM B HOYHOM CHOBMAEHMM.

Y B3poc/bix NCMXUUYECKUE NPOLECcChl Pa3BUTbl ropa3fo CAOXHEe, YeM y AeTei.
Mo3ToMy M CHbl KaXXyTCA Ha NepBbii B3rNAL HEMNOHATHbIMU, HEe BCEerga MPUSATHLIMM,
HO npu Bonee BHWUMATENIbHOM PACCMOTPEHUM MOXKHO WX TPaKTOBATb U PaCCTaBUTb
BCE Ha CBOM MecTa.
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Bricmras mepsuas gesteannocts (BHII) meskuT B ocnoBe moBegenud UYeJ0BCKA A
obecneunBaeT Hanbogee ahPeKTHBHOE B3AUMOAEHCTBUE OPraHH3Ma ¢ OKPYyIKanmei
cpemon.

Tepmun BH]I 6p11 BBegén B mayry WM. II. [lasnoseiMm. Yuenne o pedekTOpHOM
OPUHIIAIIE [JeATeJLHOCTH opranmama Onwto paspadoramo M. M. Ceuenosnim.
N. II. ITasioB gorasas, 94TO CACAYET PA3JIHYATEL O€3YCI0BHBIEC U YCIOBHBIE pe()IeKChl.

MoruBanum genamT HoBeAeHHUE LeJIeHANPABICHHLEIM, H OeHCTBYIOT OHHM HMJIN Ha
OCHOBE HACJHEeICTBEHHEIX ITOBEeAeHUYECKHX MMPOrPaMM, UJIM HA OCHOBE HAKOILIEHHOTO
paHee KH3HEHHOTO OILITA.

DopMHpPOBAHHE YCJIOBHEIX pedercoB, XpaHeHue JO0LIX BHIOB HHAOPMAIHAHT
HEBO3MOKHO 0e3 HAIHUIN A 1 XOpOoIled IaMAaTH, | cirocobrocTH K 00yuenno. Yenosek
3aIIOMHHAET He TOJLKO Te pasipakHuTeln, KOTOpble AeHCTBYIOT HA HEro, HO U Te
OIIYIIEeHUA, IMOIUHA, KOTOPbIe OH! BEI3BIBAIOT. TONBKO B1arogapsa naMaTH 4eJ0BeK
MOkeT npuolperars, COXPAHATL U UCIOJIL30BATE HHANBHAVAIBLHLIN OIBIT.

BricmuaMu (VHKIHAMH 9e€J0BeUEeCKOr0 MO3ra SBIAI0TCA CO3HAHNE U MBIIILICHHE.
s Toro 4ro6el OLEHNTHL YMCTBEHHBIE CIIOCOOHOCTH YeJ0BeKa, IMOJIb3VIOTCA MOHA-
THEM «HHTEJIEKT».

Bricmmasa HepBHas gedTelbHOCTH pasjiHyaeTcsa 10 HECKOJILKHM [IapaMeTrpaMm:
VPABHOBEIIEHHOCTH, MOABMIXHOCTH HEPBHBIX IIpomeccoB. PazauuHble BapUaHTHI
coueTaHUHI DTUX CBOMCTB NO3BOJAIOT BEIACIHTL HECKOJLKO THIOB BLICIIEH HEPBHOH
IeATeIbHOCTH: X0JePUK, CAHIBUHHK, (DIIETMATHK U MeJaHXOJIHK.

s IIpoexTsl M MccieaoBaHuA [N

1. Uayuenue BIAUAHUA MY3bIKH Ha BHHMaHHUe YeJ0BEKa.
2. Nayuyenne BAUAHAA MY3BIKH Ha NAMATL YeJIOBEKA.

3. Uayuenne opueHTUPOBOYHOrO pediexca.

4. dopMupoBaHHUe YCIOBHBIX pedeKCOB y cCODAKH.




YEJIOBEK U

OKPY)XAIKOUWASA CPEAA

Buonoruyeckas npupopa uyenoseka
NPOABNAETCA B CTpPEMNIEHHWUM COXPaHWTb
CBOIO »XM3Hb W NPOLOIKUTL €€ BO Bpe-
MEHW W MPOCTPAHCTBE Yepe3 pa3MHO-
»eHue, obecneuns MakcuMmanbHylo Oes-
onacHocTb U KoMmcopT. Bcé ato moctu-
raetcs 4yepes MOCTOSAHHbIE B3aUMOLEMN-
CTBUS 4efioBeKa CO cpeaor obuTaHus.
CxoacTtBo uenoBeka C Apyrumu npeg-

CTaBUTENAMMU YKUBOH npupoAabl obbsac-
HReTca ero 6uonoruyeckum NPOMHUCXO-

YKOAEHMEM, MPUHAANEXKHOCTBIO K MUPY
>KUBOW NpuUpoabl, rae aencrsyior Huo-
JIOTHYEeCKHUe 3aKOHbl. A ero omiMuusa ot
HUX ONPeaensioTCs MPUHALNEKHOCTBIO
MMEHHO K 4YenoBeyeckoMmy obuiecTtsy,
rae AENCTBYIOT 3aKOHbl OOULECTBEHHDIE,
coumarnbHble.

Maea 15

Bbl Y3HAETE

— O B3aWMOCBS3M 4YE€/N0BEKa W OKpy)Katko-
uen cpepsbl;

— 06 3KonorMyeckux haktopax U Mx Aew-
CTBMM Ha OpPraHu3M 4YenoBeka;

— O 3aBMCMMOCTH 300pPOBbA YenoBeka OoT
COCTOSIHMSA OKPYXKalolen cpenbl;

— O KynbType OTHOLWeHUs K cobCcTBeHHOMY
3[0POBLI0 U 300POBLI0 OKPYXKAIOLLMX;

— 0 yesloBeKe Kak 4acTu buocdepbl 3eMu;
— 0 cOBpeMeHHbiX mobanbHbiX 3KONOrUYe-
CKMX npobnemax;

— O 3HaYyeHUM OXpaHbl  OKpyXKawolleH

cpenbl AnAa CoxXxpaHeHWa 4YenoBedecTBa.

Bbl HAYYUHUTECD

— apryMmeHTMpoBaTb 3aBMCHMMOCTb 3[0pO-
BbA 4YeNoBeKa OT COCTOAHWA OKPY>KaloLieH
cpenbl;

— aHafM3uMpoBaTb M OUEHUBaTb BAMUAHME
(hakTOpOB pMUCKa Ha 3[0pPOBbE YENOBEKA;
— o0bcy)aaTth aHTpONoOreHHoe BO3JAelCTBUE
Ha npupoay, rnobanbHbie 3IKONOrHYECKHE
npobnembl, ponb OXxpaHbl NPUPOAbI ANSA
COXpPaHEHMs XXMU3HU Ha 3emie.
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§ 5 4 CPEJA OBUTAHHNA YE/JTOBEKA
* 1 EE ®AKTOPEI

CPEIA OBHTAHHSA YEJOBEKA. Cpedoir
obumaHua Ha3bpIBAIOT BCE TO, UTO OKPY-

1. Yo npeacraenser coboi uenosek Kak JKaeT JKHUBOe CYIIecTBO B IpHUpOZe.
Huonoruueckuin sua? Ha 3Bewmie cymiecTByOT UeThIpE OCHOB-
2. Kak noenusna couManoHasa cpega Ha HbIe CPeobl obuTanmuda, OCBOCHHLIC 1 3ace-
3BOJIOLMIO YenoBeka? JIEHHBIE OPraHH3MaMHI: BOZHAA, HazeM-
3. KaKHM BMOAM YKMBOTHbIX CBOﬁ_C‘I’BEHHbl HO‘BﬂamHaﬂ, ImoYBeHHAA M, HAKOHeIl,
HekoTopble hOpPMbl COLMAaNIbHOIO noeege- cpeza, ofpasyeMas CaMUMH JKUBBIMU
Hua? opraumamamu. [IoHATHO, UTO KasKAad U3

9THX CpeJ HMeeT CBOH chemuduuecKHe
YCIIOBHA XH3HHM, KOTOPEIE OKA3BIBAIOT BANAHNE (HOJOKUTEILHOE HIH OTPHILATENb-
HOEe) Ha OPTAHU3MEBI. B CBAZH ¢ 9THM YCIOBUA Cpedbl PACCMATPUBAIOT KAK IKOJIOTHIe-
ckue (haKkTopkI.

Jas uenoBexa KaxK YacTH KHUBOH IPHPOALI CBOHCTBEHHA HA3ZEMHO-BO3IYIIHAA
cpexa obmranna. OgHaxko, YUHTLIBAA, UTO KaiKALIH UEJIOBEK HMEET MHOTOYHCICH-
HbI€ CBA3HW C APYTUMU JI0IbMH, He CTOUT 3a0bIBATE U O COYUANABHOM OKPYHCEHUU
Yel06€Ka, ABIAIONAMCH TAKKE YACTHIO €T0 CPegbl OOUTAHUA.

DKOJOTHIECKHE ®AKTOPBI H HX JOENCTBHE HA YEJIOBEKA. DKOJIOTHYECKHUE axro-
PEL OUEHL MHOTOOOPASHLI KAK 10 CBOEH NPHPOLe, TAK U II0 BO3ZEHCTBUIO HA JKHUBLIE
OpPraHu3MBbI. YCIOBHO Bee (DAKTOPEL CPeXbl MOAPasAeadi0T HA TPH OCHOBHBIE IPYI-
Obl: abuomuieckue, OuomuiecKue u anmponozenibie, Bece uMeomuecsa B Ipupoae
aKoIoTHYecKHe (paKTOPBI HO-PA3HOMY BO3AeMCTBYIOT HA JKU3HL OPTAHU3MOB 1 HMe-
0T PA3JIUUYHYIO CTEIeHb BAKHOCTU AJA PA3HBIX BUIOB.

Abuomuueckue ¢paxmopst — 9T0 KOMIOHEHTEHI U ABJICHUA HEIKUBOH IPHPOAEL.
Ocobenmo cpefn HUX BBIAEIAIOT ABE TPYHIIBI: KIAMATHUYECKHE PAKTOPSHI (COTHEUHBIH
CBeT, TeMIIepaTypa, BIAKHOCTH) W MecTHbIe (haKTOpsl (penbed, CBOHCTBA ITOYBEHI,
CONEHOCTDh, TeYeHUs, BeTep, paguanus u T. 1.). Bce oHE MOTYyT BAMATE HAa OPTaAHU3MEI
opaMo, T. €. HeIIOCPeLCTEeHHO, HAIPUME]D CBEeT MW TeIsIo, Au00 KOCBeHHO, HAIDH-
Mep, peaned, KOTOPLIA 00yCIOBIHBACT ACHCTBHE MPAMBIX (PAKTOPOB — OCBEIICHIO-
CTH, YBIAKHEeHHUA, BeTpa B Ip. B cBOIO ouepenb, OPraHU3MbBI CAMH MOTYT OKa3bIBATh
BINAHWE Ha YCJIOBHA CBOEro cymiecrsoBaHmA. Hanpmmep, Hanuume pacTHTEIBHOTO
TOKPOBA CMATYAET CYTOUHEIE KomebaHMA TeMIepaTyphl BOIH3W TOBEPXHOCTH 3eMIN
(moz moJsIoTOM Jeca MM TPABLI), BIUSET HA CTPYKTYPY B XUMHUECKUAN COCTAB IIOUB.

YenoBeK, KaK H IpyTrHe :KHBLIE CYILIECTBA, UPE3BLIYAIIHO 3aBACHM OT abHoTHuIe-
crux (haxTopoB. OgHAKO B mpollecce aHTPOIOTeHEe3a OH IIOCTEIIeHHO CTAJ He CTOJIBKO
MEHATLCA caM, IPHUCIOCAabINBAACE K YCIOBHAM CpPeIbl, CKOJLKO CTaJ 3HAUATEILHO
U3MEeHHATH OKPYIKAIOIIVI0 CPeIy TAKUM 00pazom, 4To0sI eé yeaoBuA 0L DI HEeTro
6omnee romdoprasiMu. Hanpumep, B oTaHUYRe OT JKUBOTHBIX, JKHUBYIIUX B YCIOBHAX
XOJIOZHOTO KJIHMAaTa, OH He OTPamluBaeT Ha 3HMY I'YCTOH MeXOBOH IIOKPOB, a 0JeBa-
eT Ha ceba TEHnIyVio, YIOOHYIO H KPAaCHBYIO OZe:XIy B 00yBb. B oTnmume oT atux
JKMBOTHBIX, 3aHAMAIOMINX AJA 3allATHI OT X0J0Ia eCTeCTBeHHBIe IPAPOIHEIE YKPEI-
THA, HATTPUMED Memepsl uiau ryfoKuil cHer, 4eJoBeK ctpourt cefe KoMm(poOpTHBIE
KHUAUILA, 000pYIVA MX cHCTeMaMH BOXZOCHAOMKEHHMST, KAHATHIAIINHK, OTOIIEHHI,
a B JKAPKOM KJIHMAaTe H KOHIHINOHHPOBAHHA.
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lhasa 15. Yenosek u okpyxawmouas cpega

Buomuweckue ¢gaxmopst — 39TO BCeBO3MOMKHBIe (POPMBI BIUAHHUA MKHUBBIX
OPraHU3MOB APYT Ha Ipyra (HAIpUMep, ONbLJIeHHUe HACeKOMBIMH PACTEHUI, KOHKY-
PeHIus, IOeJaHHe OJHHUX OPraHu3MOB JAPYTHMH, NapasuTU3M) M Ha Cpeay.
BuoTuueckne B3aHMMOOTHOIIICHHAA HMEIOT YPEe3BLIYANHO CI0MKHLIA U cBOoeoOpasHLIA
XapakTep W TaKKe MOTYT OBITh IPAMBIMH M KOCBeHHBLIMH.

Hecmorps Ha 3HAYUTENBHO U3MEHUBIIHUECH VCIOBUAA MKU3HHA YeI0BeKa, o0yCciaos-
JIeHHBbIE PA3BATHEM IIUBUIN3ANUU, OHOTHUYECKHUE (DAKTOPHI OCTAIOTCHA AJIA UYeJOBeKa
CVIEeCTBeHHLIMH U HEe TepPAIOIIAMHA CBOET0 3HAUCHUA B €ro AalbHeleM Pa3BATHH,
Kak 4JacTH npupozanl. CoBpeMeHHLIH YeJ0BeK He TOJLKO AaKTHBHO BO3AeHCTBYIOT Ha
IpYyTrHe JKHUBBIE OPraHM3MBbI B Ipollecce 0XOTHI, PBIOOJIOBCTBA, 3eMIeNeaIusd U Op.
BUAOB XO3AUCTBEHHON AeATelbHOCTH (CM. aHTpOHoOreHHble (haxKTOpPbL), HO U cam
MOYKeT OKA3ATHCHA B CJAOMKHBIX XU3HEHHBIX CUTYAIlUAX, CBA3AHHBLIX C HAMaZeHUEM
XHUIMHLIX KABOTHLIX, PA3JIHUYHLIX TAPA3BUTOB (KIemel, Te ILMAHNTOB U AP.) H MUIKPO-
OpranusMoB, Bo30yauTeaeill onacHblXx HH(pEKIINOHHLIX 3a00leBannii.

AnmponozenHnvie gaxmopst — 910 Bce Te (GoOPMbI AeATEIBHOCTH UeJIOBeKa,
HUTOprE BUBI{EﬁCTByIUT Hda eCTeCTBEHHYIO HpHpDﬂ,HYIO cpeny, H3MeHAHA VCI0BHUA
OOUTAHHUA JKUBLIX OPTAHU3MOB, UJIA HEIOCPEACTBEHHO BIUAIOT HA OTAEJIbLHBIE BUALI
pacTeHu# U KUBOTHBIX (puc. 112).

Crnenugnkra cpeabl 00UTAHAA YeJ0BCKA 3aKJI0UACTCA B CAOMKHEHIIEM Ieperne-
TeHHH NPHUPOAHBIX VCIOBHH U couuarvbHvix ¢paxmopoé. Ha 3ape uenosedeckon
HCTOPHMHA MMEHHO IIPHUPOLHAA Cpelda UIrpaja pemammym pOJII: B 3BOIHOLIHHA YejloBe-
K4, HO U HA CETOOHANIHAN AeHb ero OMOJIOrHuYecKas CYIIHOCTh NMPAKTHUECKH He
H3MEHHIACh.

Kax 1 B my00K0H IPeBHOCTH, COBPEMEHHOMY UEJIOBEKY AJA MoAJep:Kanud JKHu3He-
meATenbHOCTH Tpebyerca husnonorndeckas HopMa — npumepHo 2500 KKan B cyTKH.
EcrecTBenHo, uTo ApeBHHAE MPEIKHU YeJ0BeKa Ha oObIBAHUE ITUIUA HE MOTJIH TPATHTH
OoJbIlle SHEPrUU, UeM MOOJyUalu, moegad Ao0biuy. B mpomsBogCcTBO COBpeMeHHOI
MTANH YeJI0BEK MMEEeT BO3ZMOYKHOCTDL BKJIAABIBATL MOIHLIE AOTIOJHHATEILHEIC 9HepTro-
pecypchl, HAITpUMep TOILIMBO A4 MAIlTAHHONA 00paboTKHU MOYBRI, TPAHCIOPTHPOBKH U
nepepaboTKu CeIbCKOX03ANCTBEHHON NPOAYVKIINYT, SHEPTHIO IJIA MPOU3BOACTBA VIO~
Openuii u T. . ITH IHEPreTUUCCKUE BIOMKEHUA MHOTOKPATHO MPEBOCXOAAT MYCKYJIb-
HYIO CcHy uenoBera. [loaTomMy MBI MOeM CKas3aTh, UTO BO3AeiiCcTBHEe MPHUPOAHBIX
VCIIOBUH HA COBPEMEHHOr0 YeJ0BeKA B BHAUNTEILHON CTeIIeHn HelTpaiusyeTes yeiio-
BHUAMHU COIIHAIBHON Cpeabl.

Ilpm oTOM cCyImecTBOBAHHE KajkKIOTO
uyenoBeKa, OCOBEHHO B TOpPOAE, BCEIeJO
3aBHCHUT OT HEHCUHCIMMOTO MHOKECTBA He
TONLKO HEPOACTBEHHLIX, HO HW COBCEM
HEe3HAKOMBIX eMy J10gel, 7o0bIBAIOIINX U
MOCTABIAINIAX MHANLY, TEIJA0, OHeKAYV —
BCEé HeoOXoZUMOe OJIdA KH3HH. JTa IBON-
CTBEHHOCTHL MPHUCYINA TOJLKO UYeI0BEKY,
KOTOPBIH npeicTaBasgeT coboil eIUHCTBEH-
HbIHl Ha Hameldl nia"HeTe GHOCOLMAIbHBIH
Bug (puc. 115).

CBsi31 YEJOBEKA C COLIHAJIBIION CPE-

HOH- BCCM De3 HMCKIIOUCHHHA KHUBOTHLIM Puc. 112. CeAa3b 4YenoBeka C npmpo‘qoﬁ 253
CBOHCTBEHHEI BHYTPUBHIOBEIC B3aUMOZe- ©n obwecrBom
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CTBUSHA, KOTOPbIe HABBIBAIOT MHANBUAVAIbHBIMHU UMW JaXKe COMUATLHBIMHA CBA3AMUA.
Ilpu sTom oHU cnocoOHBI OOMeHUBATHCA MHMpOPMALHEH OIS COITACOBAHUA CBOHUX
JeHCTBHH M OTEETHBIX peaKIHi Ha mpodarigeHHe GaxTopoB cpexsbl. Ho BaykuO moz-
YePKHYTH, UTO AJMA NOAABIAIONIETO ODOMBIINHCTBA BHIOB TAKOTO POLa IPAMBIE KOH-
TAKTBI MEIKIY 0COOAMHY JKU3HEHHO 3HAUYNMEI TOJIbKO B OIIPeAeIéHHbIE ITIePUOILL JHU3-
"YU (PA3MHOMKeHWe, MUTPAIINH, TOUCK THUIA, O0HAPYIKEHHE OTMMACHOCTH, 3AM[ATA OT
BPATOB, CTPOUTENBLCTBO yOe KU U T. 11.). Mcnonb3yemMble UMH CUTHAJLI, KAK ITPABU-
J10, KOHKPeTHSHI (IpeayIipesxgenne o0 OMacHOCTH, COO0IIeHUe O MHIIe, O0panieHue K
IIOJOBOMY HApPTHEPY UJIH HOTOMCTBY B T. II.) U IepPemaioTCA Ha OTPAHMUYEHHYIO AHC-
TAHIIMIO B TeUeHHUE OrpaHUYeHHOTro BpeMenu. Hakonnenune Takoit nuadopmanun, eé
npAMas mepefadya W HemoCPeACTBeHHOe WCIIOJIb30BAHUE BTOPBIMHA U TOCIEAYIONA-
MH IIOKOJEHHAMHA HEeBO3MOMKHEL.

VYpoBeHs pasBUTHA HHMOOPMAIMOHHBIX CBA3€IH B YeJOBEUECKOM ODIIEeCTBe Kaue-
cTBeHHO HHOI. OHHN HaCBIIIeHb] CHTHATAMA JI000H CI0KHOCTH, KOTOPEIE HE TOJBKO
crtocoOHBI €ANHOBPEMEHHO OXBATUTL BCE HBIHE JKUBYIEE YeJI0BEUYeCTBO, HO U MOTYT
OBITHL agpecoBaHbl BeceM OyOVIIUM HOKOJIEHUAM.

AJIATITAIIAA YEJOBEKA K CPEJE OBUTAHUA. Haxoascs B HeGIArONPUATHLIX YCII0-
BHAX CPeabl, OPTaHHU3M UeJ0BeKa MCILITLIBAECT COCTOAHHUE HANPAICCHUA U TIOCITEeLY -
IOIIETO YmomACHUA,

Hanpancenue — mobuamsanusa BceX MEXaHH3MOB, 00eCIIeYNBAIONINX ONpexe-
JEHHYIO OesATeIbHOCTh OPTaHU3MAa YesjioBeKa. B 3aBuCcuMOCTHA OT BEJIUUYUHDBI HATPY3-
KU, CTEeIeHH IMOATOTOBKH OPraHMU3M4a, ero (PYHKIIMOHAILHO-CTPYKTYPHBIX H 3HepTre-
THYECKHUX PECYPCOB CHHIKAETCA BO3MOIKHOCTL (DYHKIHOHUPOBAHHA OpPranmMaMa Ha
3aJaHHOM YpPOBHE, T. €. HACTYIIaeT YTOMJIEHHE,

IIpn ymomaenuu y 300poBoro de1oBexka MPOUCXOZUAT IepepacupesesieHue Bo3-
MOMHBIX PedepBHBLIX (PVHKIUA OPraHmaMa, W M[OCJIEe OTABLIXA BHOBL HNOABIAITCH
cuibl. JIIoamM ¢cnocoGHBI HePeHOCHTh CAMBbIe CYPOBLIE MIPUPOAHBIE YVCIOBUA B TEURHHE
OTHOCHTEJIBLHO IPOAOIKHTENbHOTO BpeMeHHn. OZHAKO UeI0BEK, HE NPUBLIKIINI K
9THM YCJIOBHAM, DONAZAIOIINN B HUX BIOEPBLIE, OKA3LIBAETCH B 3HAUUTEIBHO MEHb-
meil cTeneHN NPHUCIOCOOJIEHHBIM K JKH3HHM B HE3HAKOMOH cpexe, UeM e€ IMOCTOAH-
Hble o0UTATENH.

B HOBBIX TPUPOAHBLIX U CONHATLHBIX VCIOBHAX UYEJOBEK B HACTOANIEe BpeMs
HEpPEeIKO HCHOLITLIBAET BAMAHNE BeChbMa HeOOLIUHLIX, & HHOILA YPEe3MEPHEIX H KECT-
KnX (paKTOpPOB Ccpeabl, K KOTOPBIM 9BOJIOIIMOHHO OH eIé He roToB. Ho uenoser, xKak
U IpyrHue BUABI JKUBLIX OPTaHU3MOB, crocoben adanmupoeambsbcs, T. €. ITPUCIOca-
6IMBATHCS K VCIAOBUAM OKPYIKAIOIIEH cpelb.

AfanTanuio Ues0BeKa K HOBBIM MPHPOAHBIM M NPOU3BOACTBEHHBIM YCJIOBUAM
MOJKHO 0XapaKTepPH30BaTh KaK COBOKYIIHOCTL COHANLHO-OMOJOTHYICCKHX CBOHCTB 1
ocobenmnocTel, HeOOXOANMBIX AJA YCTONIHUBOTIO CYIIECTBOBAHUA OPraHU3Ma B KOH-
KpeTHOH cpexe.

HKusznub Kasa0ro 4eJ0BeKa MOMKHO PACCMATPUBATE KAaK MOCTOAHHYIO aJalITAHIO,
HO HAIIHX cO0CcOGHOCTH K 9TOMY UMEIOT omnpejeéHuble rpanuinl. CyIiecTByIoT pas-
JUYHBIe BUALI azantannii. Hanpumep, nox dursnonorudeckol aganranneil mouuma-
10T JOCTHKeHHE YeJTOBEKOM YCTOHYNBOIO YPOoBHA (PYHKINOHUPOBAHUA OpPraHu3Ma u
ero JacTeil, IpU KOTOPOM BO3MOXKHA AJHATEIbHAA aKTHUBHAHA JEATEIbHOCTH (BKIIO-
Yafa TPYAOBYIO AKTUBHOCTH B UBMEHEHHBIX YCIOBUAX CYIIECTBOBAHNAA), 4 TAKIKE CIIO-
CODHOCTEL K BOCIIPOM3BEACHNIO 3J0POBOTO moToMeTBa. IpyruMmu crosamu, GU3H0TI0-
rHYecKasd amanTannd HaopaBlIeHa Ha COXPaHeHHEe OTHOCHTEILHOTO IOCTOAHCTBA
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BHYTPeHHel cpeabl opranuaMa. OHa moBsIliaeT yCTOMUNBOCTb OPTaHU3Ma K X0JI04Y,
TeILIy, HeJOCTATKY KHCJIOPOAa, U3MEHEHUAM 0apoMeTpHUYecKOro AABJIEHUHA U ApPY-
ruM (paxTopam.

CroocofHOCTh AZATITUPOBATHCA K HOBBIM VCJIOBHAM YV PASHBIX JI0AeH HEOZUHAKO-
Ba, B CBA3M C 3THUM MOKHO TOBOPUATH 00 nHANBHAYVAIbHON aganTanun. Tak, v ogHUX
A0fel TpU JANbHUX aBUAMEPeIeTaxX ¢ OBICTPHIM IMepecedyeHueM HeCKOJIbKUX d4aco-
BBIX IIOACOB, a TAKJ)Ke NPH CMeHHOH paboTe BOBHHKAIOT TaKHe HeDJaronpUATHBIE
CHMIITOMBI, KAK HAPYIIeHHUE CHA, YXVINIeHHEe CAMOYYBCTBUA U HACTPOCHHU A, HEBPO-
THUYECKHE paccTpoiicTBa, obocTpsaoTea XpoHuueckue 3aboseBannd, nagaer paboro-
criocobHOCTh. [Ipyrue e aganTupyoresa 6bICTPO.

YuureiBaTh aganTuBHbie ocobfenHocTH BayKuo npu orbope gogeit gaa pabors B
HOBBIX KJIHMAaTOTeorpa(UuecKnxX YCIOBHAX, HA KOHBeliepe, and obecneueHusd
HazéKHoCcTH U 9(Pp(PeKTHUBHOCTH HOUHOTO TPYAA, B YACTHOCTH B chepe KPUTHUIECKUX
npodecenii (déTunru, modEpsl, MAITHHUCTBI, TIAXTEPHI).

Hayuenne aganTUBHBIX BO3MOIKHOCTEH uenoBerka u pa3paboTa COOTBETCTBYIO-
IMHUX PEKOMEHIAINA UMEIOT B HACTOSIIEE BPeMA BAJKHOE MPAKTUUECKOE 3HAUCHUE.

AdanmayuonHnble peakyuu TaKKe IeJdAT Ha Hecneuyufuuwecrkue (obmue),
TIPOUCXOOANINE OL BAUAHAEM IPAKTHUECKHT T1060T0 K YCIO0BHAM paboThl 1101 3eMIei
(B maxTe) ZOCTATOYHO CHJIBHOTO HUJIU AIUTEIBHOTO CTUMYJA M COIMIPOBOMKIAIOIIHECH
OZHOTUOHBIMYA H3MeHeHUAMHN (yHEUUH opranmaMa (cucTeM M OPraHoB) B OTBET Ha
pasiIHYHbIE II0 XapaKTepy Bo3JeilcTBudA, U cneyuduieckue (MacTHble), IPOABIAIO-
ImuecHd B 3aBUCHMOCTH OT XapaKTepa M CBOUCTB BO3AEUCTBYIONIHUX YCIOBHIM.

B pasBurnu GoabIIMHCTBA AZanTaluil TPOCIEIKHBAIOTCA OBA JTAA: HAYAIL-
HBIH — CpoYHAA ajanTamuA U OOCHAeAVIOMIHA — AOJATOBPEMeHHAdA aZanTaliud.
Cpounas aganTanMoOHHAA PeaKIiusA PadBUBAETCHA CPady ¢ HAYalIoOM AeficTBHUA cTpec-
copa HA OCHOBE TOTOBBLIX (PU3UOJOTHUECKUX MEXAHU3MOB, HAIPDUMED YBeJIUUYeHUe
TeIJIONPOAVKIIMA B OTBET HA BO3IEHCTBUE XOJOAA WJIHA MNOBBLINIEHUE JETOUHON BeH-
THIALHHE IPH HeZJOCTATKE KHCJI0POAA BO BAbIXaeMOM Bo3ayxe u T. 4. Ouna mobuam-
ayverT QYHKIMOHAJIbHBIE PE3E€PBEI U YACTO B HEIIOJHON Mepe obecriedynBaeT agantamm-
oHHbIHN a(hderr. JoarospeMenHaa aganTauoHHad PeAKIINA PA3BUBAETCH IOCTEIIEH
HO B Pe3yJAbTATE JAUTEIbHOT0 UJIA MHOTOKPATHOTO e HCTBUA HA OPTaHU3M (paKTOPOB
BHeIIHeH cpeAbl. JTa aJaNTAIUA NPOHUCXOAUT HA OCHOBE MHOTOKPATHOHN CPOUYHON
aganTanud. B uTOre HAKOIJIEHUA CTPYKTYPHBIX U (YVHKIMOHAILHBIX H3MEeHEeHHH
oprasmaM nmpuobpeTraeT HOBOE KAYECTBO — M3 HeaJAlITUPOBAHHOTO IIPEBPAIlACTCH B
AZanTUpPOBaHHBIN. UMeHHO TAKON mepexoa OT CPOUYHON aganTallnu K JOJTOBPEeMEeH-
HOH genaeT BO3MOMKHON cTAOHILHYIO YKU3Hb OPraHHU3Ma B HOBBIX YCIOBHUAX.

AJAIITHBHBIE THIIbI YEJOBEKA. Cpean aofeil MOMKHO BBIACIUTEL ABAa KpaWHHUX
adanmuénbltx muna. llepBolii M3 HUX — cnpunmep, XapakTepHU3YIOMIHICA
BBICOKOH YCTOHUYHBOCTHIO K BO3AEHCTBUIO KPATKOBPEMEHHBIX 9KCTPEMAJIbHBIX (hak-
TOPOB U NJI0XO0H NePeHOCHMOCTLIO AJINTEeIbHBIX HATPY30K. Bropoil Tun — cmaiiep,
OTAUYAIOIUNICA BBICOKON cHOCODHOCTHIO HEPEHOCHTH AJUTEIbLHbBIe MOHOTOHHLIE
unarpyaku. Ucecregoranug nokasaad, UTO B CEBEPHBIX PETHOHAX CTPAHLI CPpeaHR HACe-
JeHnsda npeobaamaroT JIOLA THIA cratiep.

IIOBEJAEHHE YEJOBEKA B OITACHBIX H YPE3BbIYAHHBIX CHTYAIIUAX. B moscennes-
HOH KU3HU WX B YPE3BBRIMANHBIX CATYAIUAX YeJ0BEKY IPHXOAUTCA IPEe0L0IeBaTh
OTACHOCTH, YIPOIKAIOIHUE eT0 JKUZHHU, 9TO BLI3ZBIBAET CTPAX, T. €. KPATKOBPEMEHHBIH
WA AANUTENLULIH OMOOUOHANLHILIE mpoIlece, MOpPoKIaeMblil JeHCTBHTEALHOH WK
MHUMOH OIAaCHOCTBIO, CUTHAJ TpeBOTH. OOBIYHO cTPax BLIZHIBACT ¥V UEJIOBEKA HEITPH-
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ATHBIE OMIYIIEHU A, HO TIPHA 3TOM OH MOYKET SABJIAATHCH U CUIHAJIOM K 3AT[ATE, TAK KaK
raBHasAs LeJb, CTOALIAA Mepej YeJ0BeKOM, — ocTaTheA KuBbIM. OgHaKo ciaegyer
VUUTBIBATE, YTO OTBETOM HA cTpPax HamboJiee YACTO ABIAIOTCH HeODIYMAaHHBIC HIH
OeccosHaTeNbHLIE JeliCTBUA YelI0BeKa.

Haunbonpmyo omacHOCTs A4 YeJ0BeKa IPeICTaBIAI0T (DAKTOPEI, KOTOPEIE MOTYT
BBIZBATH ero rufesib B Pe3yabTaTe PA3JINUYHbIX ATPECCUBHBIX BO3OeHCTBUI CO CTOPO-
HBI OKPYJKAIONIe# cpeabl, HMEIOIUX (PU3UUECKYI0, XUMHUECKYIO, OHOJOTHIECKYIO
UJIHW CONUANBbHYIO Tpupoay. Bee oHU TpeGyioT pa3anuHbIX CIIOCOO0B 3AIUTELI YeJIOBe-
Ka WJH TPYOOLL JI0AeH, T. €. MHIUBHAVAILHBIX U KOJMJIEKTHBHBIX CIIOCOD0B 3aI[HUTEL.

Ilog rpynmoBsIM HOBeZeHHEM MI0Aeil B Ype3BBIYAHHBIX CHTYAIIMAX MOHUMAOT
moBeseHne DOTBITUHCTBA U3 HUX, BXOAAINNAX B TPYIINY H OKA3ABIIUXCHA NepPe JUI0M
BHE3AMTHOTO U OMACHOTO NMPOHUCIIECTBUAA UJIHA YIPO3LI TAKOrO MPOUCHIECTBUA, KOTO-
phbIe 3aTPATUBAIOT HHTEPEeChl BCeX JI0Jei. ITO CONPAKEHO C PeaJbHBIMH WUJIH IIOTeH-
IUAJLHBIMHA MATEPHAJIBLHLIMHA MOTEPAMH, Y€JIOBEUECKUMH KePTBAMU W XapaKTepH-
3yeTcss 3aMeTHOM ae3dopraHma3anueil o0mlecTBeHHOTro mopsaaka. Taxkoe moBexeHwue
CBA3AHO C OQHAM W TEM JKe€ BHEIIHUM COOBITHEM W 3aBHUCHUT OT TAKHUX aMOIMOHAL"
HBIX ()aKTOPOB, KOTOPHIE CBA3AHEI C TPYOIOBLIM YMOHACTPOGHHEM, a4 HEe C HHIUBH-
IVAILHBIMHU CBOHCTBAMH NMCHXHUKHU uenoBeka. OO0 9TOM TroBOpPAT CTATHCTHKA KaTa-
ctpod, cyan0bl MOCTPamABININX, AEHCTBUA cllacaTeledl W MOBEJEHHE OKPYIKAIOIIeTo
HaceleHHUA, KOTOPOe He MOCTPajasao OT Upe3BblUailHbIX CHTYAIHi.

IToBenenne 04 B 9KCTPEMAIBHBIX CHTYAIMAX [JEJINUTCH HA OBE KATErOpUH.
Crnyuau palnmoHaIbHOTO, AZATTABHOTO MOBEACHUA JI0JeH XapAKTePU3YIOTCHA CIIOKOH-
CTBUEM M BBITOJHEHHEM MEp 3allUThI U B3AUMOMOMOIIN, OPrauu3anueii MepoIrpus-
THH, BOCCTAHABIUBAIOIHAX HAPDYIIEeHHBIH mopAnok xusuu (puc. 113). Takoe moseme-
HHE ABJIAETCA CJAeACTBHEM TOUYHOIO BBINOJIHEHHMA MHCTPYKIUHM M pacnopAKeHHH
augepoB (pykosogcrsBa). CieayeT MOMHHATH, UTO BBIMOJHEHHWE PACIHOPAMEHUNA u
HHCTPYKIIU NpeIynpeskgaeT PACIIPOCTPAHEHHe TPeBOTU U fecrmoKoiicTBA U BMecTe ¢
TeM He IPenATCTBYeT NPOABICHUIO JUUHON UHHAIMATHEL! B 006J4CTH CBOCH 3aITUTHIL.

Cnyuan, HOCANIME HeTATUBHBIN, IATOJOTHUECKHAH XapaKkTep, OTIAYAI0TCA OTCYT-
CTBHEM ajanTanuy K obcTaHOBKe, KOTZa JIOAXW CBOMM HePaAOIMOHAILHBIM IOBEIE-
HUEM M OMACHBIMUA I8 OKPYIKAIUX AelCTBUAMU YBeJIUUUBAIOT UHCIO JKEPTB
U Ae30pTaHU3YIOT O0IIeCTBEHHLINH MOpAAOK. IIpmM 5TOM NPOUCXOAUT TPOABICHHUE
aubo cocToaHUA 00IIed 3aTOPMOIKeHHOCTH, KOTIAa Macea TI0aeil CTAHOBUTCS pacTe-
pPAHHON U Ge3bIHUIHATUBHOHN, 1100, HA0BOPOT, COCTOAHNA, KOTAA OHA CTAHOBHTCH
npocTo obeaymeBmieit. HacTHBIM ciaydaeM MPOABJIEHAA CHIBHON TPEBOTH ABIAETCH
MAaHWKA, KOrJa CTpax mnepe] OMACHOCTHIO OBIAAEBACT UEIOBEKOM HJIW TPYIINONR
aogeti. OGBIUHO MAHMKA NPOABIAeTCA KaK JUKoe, OecrmopsagounHoe 0ercreo Jai0jei,
PYKOBOIUMEBIX cTpaxoM. OHa MOKET CONPOBOMKIATLCA HACTOAIIUM HEHCTOBCTBOM,
ocobeHHO ecau HA MYTH BCTPEUAIOTCA OPENATCTBUA, MIPEOA0JEHHE KOTOPBIX 00BITHO
3aKAHUYWBAETCH DONMBITUM KOJTUUECTBOM UETOBEUECKHUX JKEPTH.

Ilanuueckwe peakiuu MOrYT HADMIOZATHCH W Y TPVIINEl JIOAeH B 3aMKHYTHIX
TOMENIEHUAX ¢ HeU3BEeCTHOH IMMIAHUPOBKON, KOTAA UeJTOBEeK OIIYITAET YIPo3y cBoeit
KusHu. MHOTrHe B 9THX CAyUIaAX CUHATAIOT, UTO CIIACTHCEH HOYUTH HEIL3d, MTHOBEHHO
IOABEPraiTeA YYBCTBY MAacCOBOTO cTpaxa, ocoOeHHO eCcly B I'PYIINe eCTh HeypPaBHO-
BeIlleHHbBIE NTIOAW, 4 TAKUX MOMKeT ObITh He Domee 2 %% ot obmiero umenaa rpymiib.
Heobxogumo 3uaTh, uTo 3apaHee MPUHATHIE MEPhl MPeZOCTOPOKHOCTA HE MOTYT
TOJIHOCTLIO TAPAHTHPOBATL OT BO3ZHMKHOBEHHA MAHHKN, HO MOT'YT €€ CYIIeCTBeHHO
YMEHBIIHUTL, IOXTOMY IIPHHATHE TAKHX Mep 00A3aTelbHO.
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Puc. 113. lNocneacrems 3KONOrMYeckon Kartactpodol

OCHOBHOG, aTo Oﬁ’be,ELI’IH.FIeT BCe t{peasmt:aifmme CHTyalluH, B KOTOpPBbIe MOIKeT
IIOIIacCThb UeJIOBEeK, — 9TO szabora 0 COXpPaHEeHHH I'TIaBHOTI'O, UTO ¥V HEero eCThb, — H3HH.
He menbniee sHaueHHe HMeeT U COXpaHeHHe XH3HH IPYVIoro JejJl0oBeKa, IIoIIaBIiero B
HOI{OGH}’IO CHTYAaIlHNIO. Baqac"ryfo MHOTHEe HeCUHaCTHbBIe CIOyYald BO3ZHHKAIOT He CTOJIBKO
H3-3a TAXecCcTH HOBpe}K}IE‘HHﬂ, CHKOJIBKO H3-3d4 HeaJeKBATHBIX HJIH 6931"})81\'10'1‘1-1:51}{ ,u;ei&-
CTBHU OKa3aBINNUXCA PAIOM JIIO,E{Ei-'I. Kro-To acoyraJjcd AJH IPoCcTO He 3axXx0oTen IIO,E[Oﬁ'
TH K IDIOCTpagaBIIeMYy. Kro-to IIepPBbIM 6DOCH.J'[CH Ha MoMOIIlb, HO B CHJY OTCYTCTBHA
AJOCTATOYHOI'O OIIBITA H BHAHHH HE CMOT 0Kas3aTb I'paMOTHYIO IIOMOIIIb.

3AlTOMHHTE

Jxonorndyeckme ghaktopsl ® bruocoynansHbii BHg ® Agantayms ® Ypessbiuai-
Hasa cHTyauyms

[TPOBEPBTE CEBA

1. B 4ém 3aknoyaetca Guonoruvyeckas npupoga 4enoseka?
2. lNoyemy 4yenoseKk cuyuTaetcs BuocouuansbHbiM BHAOM?
3. Yro takoe agantauua? Kakoe 3HauyeHue umeeT afantaums B KM3HW uyenoseka?

[oToBAcb K copeBHOBaHMAM, CNOPTCMEHbI TPEHWUPYIOTCS B YC/MOBMAX BbICOKOropbs
(npvmepHo 2—3 KM Hag ypoBHEM MopsA) B TeyeHue Mecsaua v bonbwe. Kakue
M3MEHEeHUs B OpraHM3Me MPOMCXOAST B 3TUX ycnoBusix? Kakoi nokasatens Kpo-
BM MOXET W3MEHMTbCA NPU ANWTENbHOM NpebbiBaHUM B YC/IOBWUAX BbICOKOrOpbS
C oTpMuaTenbHbiM 3HaYeHUeM Ansi opraHu3ma?
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FIRERFREERFREEL IR

Mos JTABOPATOPUSA

BbINOJIHHUTE 3A[AHHUA

1. Ha ocHoBe aHanu3a MMEIOLMXCS Yy BAC 3HAHWK M MH(DOPMAUMKU U3 OONONHUTENb-
HbIX MCTOYHWKOB NMPMBEAMTE MPHMEPbLI M3BECTHbIX JIMMHOCTEW, KOTOPbIX NO CBOMM
noKasaTensm MOXXHO Obiio Bbl OTHECTH K pa3HbiM aganTueHbIM Tunam. Hanpumep,
nocnegHui uapb Bcesi Pycu Mérp lMepebit, omunuancs sbicokum poctom (Bosnee
2 M) 4 HeplXKeHHOW u3uueckor cunod. OH OQHUM DPBIBKOM MOT B OAMHOUKY
BbITAHYTb 3aCTPABLLYIO B TPA3M KapeTy, HO MpU 3TOM O4YeHb ObICTPO ycTasan.
K kakoMmy aganTMBHOMY Tuny cnefyeT OTHECTH NepBOro PyccKoro umnepartopa?

2. OxapakTepusyiTe npasuia MNOBEAEHUS YE/IOBEKAa B OMACHbIX WM UYPE3BbIYAMHbIX
CHTYauHMax.

JT0 BAXXHO 3HATb

MpaBuna pgoBpave6HOW NOMOLM MNOCTPaAaBLIEMY B 4Ype3BblY4AaWHOW CHUTY-
auum. CTOUT 3anNOMHUTb HECKONBKO OCHOBHbIX MPAaBM/, KOTOPbIE MOTYT MOMOYb
nocTpagasiemMy A0 nNpubbITUA NPOMECCHOHANbHOW MEeAWLUMHCKON MNOMOLLH.

1. Camoe rmaBHoe — He CyeTMTECb WM HE CO3faBalMTe CBOMMM PaCNOPSHKEHUAMM
CYTONOKW BOKPYr nocTtpagaslero. [nMyboko BAOXHUTE M BCNOMHWUTE NOC/EfO-
BaT€NbHOCTb OEWCTBMM NpPWM AaHHOW 3IKCTPEHHOW cuTyauuu. HenpogymaHHbie M
CNOHTaHHbIe NOCTYyNKU obpeueHbl HA HenonpasuMbie MOCNEeACTBUSA.

2. Hu B KOeM cnyyae He TpaTbTe BPEMS Ha BblACHeHMEe ODCTOATENbCTB CAy4uBLIE-
rocsi, a Tak)xe Ha BbI30B «CKOpOM nomoluu». MNycTs 3TOo caenaroT BalM NomoLl-
HUKM, KOTOPbIX Bbl CMOXXETe HaWTH, ecnu Oypnete oThaBaTb UETKUE U YBEPEHHbIE
KoMmaHabl. TONbKO B 3TOM C/yd4ae MOXHO B3ATb CHMTyauutd Nof KOHTponb!

3. Mpexpae yem HauuHaTb AencTsoBath, 06sA3aTeNbHO OUEHUTE COCTOsHME nocTpa-
paswero, ocobeHHo ecnu oH Haxoautcs Ge3 cosnanus. [lns 3toro nposepbre
Hanuuue nysnbca Ha COHHOM apTepuM.

4. Ecav nynbc ecTb, He OCTaBNSAWTE UENOBEKA B MONOXEHWW NEXA Ha CNuHe, Tak
Kak B nopgasnalolieM OoONbWMHCTBE cnyyaeB nocTpagaswue norubaiot oT yay-
weHus cobcTBeHHbIM A3blkoM. [loaTomy yenoseka HeoHXOAMMO nepeBepHYTb Ha
XXMBOT M mocTapatbcs ocsoboautb ero AbixarenbHoie nytv. Hegonyctumo noso-
payvMBaTh TO/IBKO TOJIOBY, TaK Kak y MNOCTpajaslwero Moxer ObiTh nospexpnéH
NO3BOHOUHbIA cTONG B NIOOBOM U3 €ero OTAenos.

5. Echv nynbca Het, TO HEOOXOAMMO HaHeCTH ypap KynakoMm no rpyauHe. Yaap
NO3BONAET MEXaHWYEeCKH COTPACTM OCTaHOBMBLUIEeCA cepaue v B OonbwwuHCTBE
cnyyaes 3acTaB/ifi€T €ro BHOBb cokpauwlatbcs. Ecnu ynap no rpyavHe HaHecéH
B TedeHue 1—2 MWUH nocse OCTaHOBKM cepaua, To ero 3(h(eKTUBHOCTb COCTaB-
nser 70—80 %. MomHute: ecnu ynap Gyaer HaHecéH uyenoseky, cepauebuerue
y KOTOpPOro COXpaHeHo, TO OH MoxeT ero ybutb! Ecnu ygap He nomor W nynbc
Ha COHHOW apTepuK He MNOSNBWUNCA, CNefyeT CPOYHO MAPUCTYNUTb K KOMMAEKCY




CkayaH erial100.tilda.ws

A LW @ P W G PO A LW N W G TN o

lhasa 15. Yenosek u okpyxawmouas cpega

CepaeyYyHO-NEroYHON peaHuMauUuK, KOTOPblM COCTOMT M3 HENnpsMOro maccaxa
cepfua M MCKYCCTBEHHOTO AblXaHWA.

6. [laxke ecnu Bbl OCTanWCb OAMH Ha OOMH C MOCTpPagaBWMM — He oTyauBamTech!
Lencteynte no npasunam. [nasHoe, 4To Bbl caenaete, — paguTe nocrpagasiue-
My LWaHC AOXAaTbCsA cnacartenbHbix cny»xo6!

ANA NIO603HATEJIbHbIX

ApantuBHble THNbl nwpaen. HesasMcMMO OT PacoBOW NPUHAANEXKHOCTH, B
pesynbrate npucnocobneHus pasnuunbix rpynn nogen (pogos, obuimMH, Haponos)
K KOHKDETHbIM yc/noBuaM obutaHusa (3konoruyeckum dpaktopam) v obpasy XKusuu
cchopMUpoBanucb pas3nuyHbie adanmuBHeie munsel nrooed.

Mpexae Bcero cnepyer OTMETUTb MPUCNOCODNEHHUA K XapaKTepy ynotpebnsemoin
MWLM, NOHMIKEHHOMY COAEpXKaHWIo KWciopoaa B Bo3ayxe, npeobnagaiouen temne-
patype OKpyXatouwui cpeabl 1 e€ cyToyHomy konebanuto. PaznuyaioT cnepytouine
afanTUBHbIE TWUMbI: GPKMUYECKUU, mponuyeckud, mun 30H YMepPeHHO20 KAUMama
(koHmurermanersild), BelcOKO2OPHLIL, aPUOHLIL (NYycmelHHeld, NOAYNYCMelHHeI
u cmenHou).

Apkmuyeckul apnanTuBHbIM TUN DOPMUPYETCA B YCNOBMAX XONOLHOIMO KnumMara,
rae B nNMTaHuu npeobnanaloT NpoayKThl XUBOTHOrO npoucxorkaewus. B nuwiesapwm-
TE/IbHOW CUCTEME HapopoB ApPKTUKM passBuTbl Npucrnocobnenus, cBA3aHHble C HEQO-
cratoyHbiM notpebnevuem ButamuHa C. XapakTepHbIMU NPU3HAKAMU APKTUYECKOro
afanTUBHOrMO TUNa ABNAIOTCA XOPOLWO Pa3BUTaA KOCTHO-MbileyHasa cuctema, Bonee
BbICOKWH ypOBeHb oBbMeHa BellecTs.

Tponuveckul apanTWBHbIM TUN (OPMUPYETCA B YCNOBMUAX >KAPKOTO W BraX-
HOTO K/AWMMara, rae B MNWLLEBOM PauMOHE COLEepXaHue >XUBOTHbIX OenKkoe cpasHW-
TeNbHO Hesenuko. BoT nouemy HaceneHnue cyObTpONMYECKHUX U Tponuuyeckux obna-
CTéHd B pPacoBOM M ITHUYECKOM OTHOLIEHWUSAX MNPUHALNEKMUT K PasHbiM rpynnam.
XapaktepHbiMK MpU3HakaMu [AHHOrC afanTMBHOrO TWNa ABNAKTCA YANWMHEHHAaA
opma Tena, MeHee passuTasl Mbille4Has cucTema, AJIMHHbIe KOHEeYHOCTH, HeKOTO-
pas y3oCTb rPyAHOW KIeTKu, OBMIbHOE NOTOOTAENeHWe 3a CYET OoNbWOoro Koiu-
yecTBa NOTOBbLIX XXeNé3 U Ap.

B dopmupoBaHuu Be/icOKO20pHO20 afanTUBHOMO TUNa OCHOBHbLIM (PaKTOPOM
BbICTYNano MNOHUXXEHHOE COAep)KaHWe Kucnopoda B aTMOCqepHOM BO3OYXE.
Y >KuTeneu BbICOKOrOpHbiX PaMoOHOB, HE3aBMCMMO OT MX PACcOBOM NPUHAONEXHO-
CTW, HabNAAEKTCA 3HAYWUTENIbHBIE OT/IMYMSA B COCTABE KPOBW, WHTEHCWMBHbIM OOMEH
BewecTs, Bonee WUpoKas rpygHas Knetka 4 ap.

ApudHeid (nycTbiHHbIK, NONYNYCTbIHHBIK M CTEMHOW) TMN (hOPMHUpPOBAncA B ycno-
BMAX XAPKOro, Cyxoro, pe3ko KOHTWHEHTa/bHOTO KJWMaTa C MHTEHCHBHbIM COMHEY-
HbiM M3nydeHuem. [lns nogen 3Toro TMna xapakTepHbl NPUMCNOCOBAeHUs K ycu-
NIeHHOMY BbIAE/IeHUIO Tenna, B TOM 4YWC/Ie XOPOLWO Pa3BUTble NOTOBbIE >Kene3bl.
K paHHoMy apanTMBHOMY TNy OTHOCHMTCS BOnbWWHCTBO HaceneHus LleHTpanbHoM
Asun.

Ha ocHoBe aHanu3a TeKCTa M UMEIOLLUXCA Yy BaC 3HAHWK BblaesiuTe pasfiMuHbie
aflanTUBHbIE TUMbl AIOAEH CPeAM HaceneHus Hallel cTpaHbl.

259
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§ 55 OKPYKAIOIITAA CPEJA
* 1 31OPOBBE HEJIOBEKA

S,EOPOBBE YEJOBEKA KAK COLIHAJIBIIAS
HEHHOCTh. CormacHo camoMy BceoObeM-

1. Uto noHWMaloT nop couManbHbIMK LEHHO- JIIOImemMy ompeneTeHnIo Beemupnoii
CTAMU W HOpMamu? oprauuszanuu sgpasooxpanenus (BO3),
2. Yro Takoe 3m0poBbe? 3T0POBLE — OTO COCTOAHHE IIOJIHOTO

(hm3uUecKoro, IVIIEBHOTO H COLHAATIBHO-

ro Onaromonyumsa. YCTAHOBIEHO, YTO
310POBLe a0geit Tonsko Ha 20—25 % 3aBUCHT OT HHAMUBUAVAILHBIX FeHETHUECKUX
paxTopoB, a Ha 75—80 % — OT OPHPOSHO-COLHATLHLIX I SKOHOMHUECKHX YCI0BHUI
cymecTBoBaEuA (oOpasa JKHM3HHM, COCTOAHHUA Cpedbl, YPOBHA 3ZPaBOOXpPAHEHHUA
BT

OueBHAHO, UTO BAUAHUA OKPYKAIOIIENH cpeabl, VIVUIIAIIINE UJIH, HATPOTHB,
VXVAIIaioniue 310pOBhe UeJ0BeKa, B 3HAUNTEILHONH Mepe MOryT OLIThH CO3HATENILHO
CKOPPEeKTHPOBAHLI YeaoBedecTBOM B Heaom. Ho gaa aToro KaskgoMy HeoOXOIUMEL
CHJIa BOJIH, 4 TAK:;Ke 3HaHHE U coOII0geHAe IpaBHI 3Z0POBOro obpasa »KU3HH, PALlH-
OHAJBHOTO ITOBEeJeHHA B OKpPyiKamomel cpeae, 0coOEHHO B OMACHBIX M Upe3BLIYAIl-
HBIX cuTyaunuax. To ecTh 3OPOBLE UEJIOBEKA MOJKET PACCMATPHBATHCA U KaK COUU-
AAbHaA UeHHOCMb.

MDAKTOPBI, HAPYHIAIOIIUE 3/A0POBBE. B mpeaniaymux raasBaXx HAMH ObLIX pac-
CMOTPEHBI HEKOTOPEBIE (PaKTOPBI, HAPYIIAIOIIHE 340POBLE YeJI0BeKa: FHIOLHHAMHA,
HecOaTaHCHPOBAHHOE TMUTAaHHUe, cTpecc n aAp. BemomuauTe, uTo 0HA co00M mIpeacTas-
JIAI0T ¥ KAKOBLI OCHOBHBIE IYTH UX TPOQHUIAKTHKH.

Kpowme Toro, Hapyimenusa 3ZopOBLS UACTO BBISLIBAIOTCH IONAJAHHEM B OPraHHU3M
YYIEKIBIX €r0 HOPMAJLHOMY MeTaboIn3My XHMHYECKHUX BEIIeCTB U COeZHHEeHUH B 00~
éMax, IMIPeBhIIIA0NINX SAl{HTHLIE BO3MOYKHOCTH HMMYHHOU cucTtemsbl. [lyTn moery-
IJIeHNA TAKNX BEIIeCTB B OPTaHW3M YeJ0BeKa pasaIndyHbl. B OZHUX caydyadgx OHH
MOTYT MaJI0 3aBHCETh OT KOHKPETHOIO YeJ0BeKa, HaIPUMEDP BIUAHHE HCKYCCTBeHHONU
pagunanmuu. B gpyrux caydagx KaxKas-TO YACTL BPeZHLIX BeIIeCTB, 00JIe3HeTBOPHBIX
faxTepHuii MM BHPYCOB OIAZAECT B OPraHHU3M H3-3a
HecOOMI0IeHNA CAHUTAPHO TUTHEHUUECKHX HODPM HIH
cay4YanHO. OTO M OTpPABJE€HUA, BEI3BAHHLIE HeEKade-
CTBeHHBIMHA HPOAVKTAMH, SIOBHTLIMH rpubamu, H
norpebIeHne HEeKAUECTBeHHOI BOZBI, 4 TaKiKe IIpeHe-
Opesxenme TpeboBanmamMu TUTHennl. Beé aro moiker
OPHUBECTH K THAMKEILIM HH(PEKIMOHHBEIM H BeHepHUe-
cKHM 3a00IeBaHnAM.

Panx ocobo omacHLIX BEIIECTB HEKOTOPBIMU JIOIbL-
MH HaMEpPeHHO BBOZHUTCH B CBOH OpPraHUaM pagn
TOJNYYeHHA KPATKOBPEMEHHOTO YIOBOJILCTBHA NOPH
KYpPEeHHH, IOpHEMEe AaJKOorojasd, HAPKOTHKOB H Ip.
(puc. 114). Takwme BemecTBa 0co00 OMACHBI TOABIE-
HHUEM CTOHKOM 3aBHCHMOCTH OT HHX OPraHHM3Ma, TaKe-
260 Puc. 114. Otkas OT BpeA- jo mozgalomefdics JTEUEHHIO. DTa 3aBHCHMOCTH B CIIY-
R TIPMBLIHEK yae paHHErO HOABJIEHHA IIPHBOLHUT HE TOJLKO K BO3-
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HUKHOBEHHIO HEM3JIeYUMbIX OoJsie3dHe#l, HO M K moTepe columaibHOro craryca. Ha
IIepBOM MecTe 3JeChb, KOHEYHO, CTOUT anK020/u3m. A perynsapHoe ynorpebieHue
HAPKOTHKOB cpaasy ke (GopMHpPyeT HEeOpPeoZOJIHMYI0 IMOTPefHOCTL IOJYyYeHHUS BCE
HOBBIX M HOBBIX 103, OLICTPO NPHBOAUT K IOJHOH Aerpajandy OpraHu3Ma U HeH3-
OeKHOH cMepTH B CKOPOM BPEMEHH.

SABHCHMOCTb 3/I0POBbSI UEJOBEKA OT COCTOAHUA OKPYIKAIOMIEH CPEJBL.
B nacrosmee BpeMa 3HaYATEILHAA YACTh O0JIe3Hell YeJJOBeKa CBA3aHA € YXVAIIeHU-
eM KauecTBa Hameil cpeibl oOUTAHHUA: 3arpA3HeHUeM aTMoc(epsl, BOALI U IOUBEI
Pa3IUYHBIMHU 3A2ZpASHUMENAMU, HeLOOPOKAYCCTBEHHLIMH IMPOAYKTAMH ITHTAHHUA,
BO3PACTAHUEM WY MOB020 3A2PA3HCHUA OKPYIKAIOIIell cpeabl, HapyIIeHUeM MUKPO-
KANMATA B MOMEMIeHNH, B KOTOPOM HAXOAUTCH YEJOBEK.

EKyIbTYPA OTHOMEHUA K COBCTBEHHOMY 310POBbIO H 3J0POBbIO OKPYKAIOIHX.
VEpemneHue 310pOBbLA BCOIlEJIO HAXOAUTCSA B pPyKax caMoro uenoseka. Cpean ocHOB-
HBIX NyTell YKpeILIeHHA 3JZOPOBLA cleAyeT BBILEINTL BeZeHHe 3Z0poBoro obpasa,
BRJIOUAA: ayTOTPEHUHT, 3aKalWBaHWe, ABUTATEJbHYI0O aKTHBHOCTL, cOamaHcHpoO-
BaHHOe ITATaAHHe, CBOeBpPeMeHHOe MeJUIITMHCKOe KOHCYJIbTHPOBaHHUE, npoqbuﬂaxmu-
YyecKkue ocmompsl U OUCNANCePUIAULIO.

3nopoesrii o6pas xkuznu (307K) — o6pas :xHU3HHU Ues0BeKa, TOMOTAIOIIAI coxXpa-
HHATH 340POBbLE H CHU3UTL PUCK HeMH(MEKIINOHHLIX 3a00IeBAHNH TYTEM KOHTPOJIA HAJ
IIoBeeHIeCKUME (QaKTOpPaMi pHCKa. 3A0POBEIH 00pa3 KU3HH NOAPA3yMeBAeT OTKAas
or Tabaka u yHDTpEﬁJIEHHH aJKOTIoJadA, paiiuoHaldbHOEe IIUuTaHnune, QJHSH‘IECHYIO aKTHB~
HOCTE ((pU3nuecKHe yIpaKHeHHUs, CIIOPT U TOMY H0Z00HOe), VKPeILIeHHe ICHXUUEeCKO-
ro 30pOBLA (AYTOTPEHHUHT) U APYTrHe MePHI 0 YKPEIJIeHHUIO 340POBLA

ITpuanuner o6pasa »KU3HN 0OLIYHO 3aKIAIBIBAIOTCA B MOJOLOM BO3pacTe, I10dTO-
My ana GopMHUPOBAHHUA 3J0POBOro o6pasa JKM3HM BaKHBLIM ABIAETCA (OPMHUPOBAa-
HHe 3J0poBOro ofpasa B 9TOM BO3pacTe — IPUBBLIUKH, cQOPMHUPOBABIINECH B MOJIO-
LOCTH, 3a4ACTYIO COXPAHAIOTCA M BO B3POCIOHU KHUIHU.

3AlTOMHHTE

3gopoBbe * BcemupHas opraHH3ayus 3gpaBooxpaHeHHs ® 3gopoBsiid obpas
wn3Hn (30)K)

lMPOBEPBTE CEBA

1. Yro takoe 3poposbe? OT yero OHO 3aBMCMT?

2. B yém BblparkaeTcs BNMAHME NPUPOAHOM M CouManbHOW Cpeabl Ha 340POBbE
yenosexa?

3. Yro Takoe 3arpsasHuteny cpegbi? Ha3oBuTe UX BO3MOXKHbBIE WCTOUHWKM.

4. Yem 3zaHumaetrca BcemupHas opraHusaums sapasooxpaHeHus? [Mogrotosbre
coobuieHne O e€é NeATenbHOCTH.

Yrto saBnsetcs OCHOBHOM MPUUMHOM YXYALIEHUS COCTOSHUS OKPYXXaloWEen cpegbl, OCTPO
BAMAIOWEN HA 30pOBbe 4Yenoseka? 261
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* BUOCDEPHI 3EMJIHN

YEJOBEE KAK YACTb BHOC®EPbHI SEM.IH.
"IE.TIDBEI{ ABJdAeTcHd ECTECTBEHHOﬁ cocras-

§ 5 YEJIOBEK KAK YACTDb

1. Yro takoe Guocepa? Kakue komnoHew- nAiomei 6Hocdepsl, OH BO3HUK B Pe3yhb-
Tbl OHa BKMO4aeT? TaTe 9BOJMIOIUH Ouocepsl U HA HETO,
2. Kakosa ponib »MBOrO BelecTsa 8 6MOC- KaK U Ha OCTAJbHBbIE JKHUBLIE BHIbLI, pPac-
chepe? Kakosa B Heit ponb uyenoseka? IPOCTPAHAIOTCA 3aKOHBI pasBuUTHA OHO-
3. Yro takoe 3konorus? Kakue rnobans- cepst.
Hble 3KONOrHYecKue npobnembl, croswimue Buocgepa (or rped. bios — KH3HE I
nepes 4enoBeyecTBOM, BaM M3BECTHbI? sphaira — cdepa, map) — obosoura

3emiaH, 3acejéHHAS JKHUBBIMU OpPTaHH3-
MaMu, HaXoZAMAaAcA HOA HUX Bo3xeii-
CTBHEM U 3aHATAA OPOAYKTAMH UX MKU3HEALATEIbHOCTH, & TAKKE COBOKYIHOCTE eé
CBOHMCTB KakK IJIaHeThI, I'Ae CO3JaloTcA YCJIOBHA AJAA Pa3BATHA OHOJOTHYECKHX
cucreM; rmobanpLHasg 9KocHcTeMa 3eMJIH.

Kax n m060it gpyroit Buj, uegoBeUecTBO UMEET CBOIO CHCTEMY B3aWMMOOTHOIIE-
HUH ¢ OKpyXalomieil cpenoil, 3aKOHBI PA3BUTHA KOTOPLIX UejloBeK 00A3aH yIMUTHI-
BATH B CBOEU HPAKTHUECKOU AeATEeIbHOCTH U OTCTYILJIeHUE OT KOTOPLIX YPEBATO LA
00IIecTBa MOCTEACTBUAMH KATACTPO(PHUUECKOTO XapaKTepa.

Yenosex, B OTIHYME OT APYTUX IPeACTABUTENCH JKUBOH IPUPOALI, He IPUCIIOCA-
fauBasyica K OKpyskaiouleil ero cpege, a CTPEeMUICA CAEIATh €€ yao0HOH aaA cBoeit
JFHHA3HA.

C mMoMeHTa CBOET0 HNOABIEHUS B NPUPOJE U JO KAMEHHOI'O BEKa UeJIOBEK eIl
BIIMCLIBAJTICA B ECTECTBEHHLIH KPYrOBOPOT BemiecTB B npupoze. Ho ¢ paszBuTuem
HMBMIM3AIUI, TIOCJIe MOABICHHUA 3eMJIefe]Insa, CKOTOBOACTBA, a 3aTeM A0OLIYH H
HCIOJL30BAHUA MOJE3HBIX NCKOMAeMBIX OH caM HavuaJ aKTHBHO BMEIIMBATLCA B €T0
thopMmpoBaHme, BOBJIEeKadA B KPYTOBOPOT BeIeCTBa, HAKOIJIEHHBIe OBLIBIMHI OHO-
cepaMu: HCKOMaeMble YINIEBOLOPOALI, JKeJIe30 U APyrue moJe3Hble HCKOoIlaeMble.

B XVIII B. 651711 caeransl HAYUHBIE OTKPBITHA, KOTOPLIE BhI3BaIu GypHoe pas-
BATHE NIPOMBIIIICHHOTO MPOU3BOACTBA. JTO YCHIHJIO BO3AeHCTBHEe UeJI0OBEKA Ha
6uochepy.

TEXHOTEHHBIE H3BMEHEHHSA B OKPYKAIOMIEH CPEJE. C noABIeHHEeM COBPEMEeHHON
MHIYCTPUHU IDpece YeJoBeUecTBa Ha OKPYIKAIOIIYVIO cpely pe3ko Bospoc. B yeroBuax
ypbanuzanuu (ot jgart. urbanus — ropoicxoi) ctpoATca ropoia, OrPOMHLIE IPO-
CTPAHCTBA B CENLCKOH MECTHOCTH 3aHHMAIOTCA TEXHHUYECKHUMHM MOHOKYJILTYpaMu,
VHHUTOMAaIoTCH jJeca 1 OosoTa, Oecroe3Hble ¢ TOYKH 3PEeHUA COBPEMEHHOI0 Ueso-
BEKa.

VMensmienue GHOJTOIHUECKOr0 pasHoobpasus ecTecTBeHHOH cpelbl ABIAeTCS
OAHOH M3 NPHYHH HapYIIeHUA paBHOBecHA B npupoge. PeaymeHTH yiKe He B COCTO-
AHAH TOJHOCTLIO IHepepaboTaTh O0TXOALI, BhipabaThIBaeMble UYeJ0BEIeCKHUM obdmle-
creoM. [lonosxenne yeyrybageTca TeM, YTO B Ipolecce IPOMBIIIIEHHOTO IPOU3BOI-
cTBa cozzaérea DOMBITOe KOJIUUYECTBO BEIIECTB, KOTOPBIe HEBO3MOYKHO PA3PYIIATH
OMOJIOrUUeCKUM OYTEM (HATIpUMEp, MHOTHE MJIACTMACCHI).

3arpaanenue cpeisl npuobperaer Bcé foabimue pasamepsl. Ilponexoaut 6sicTpoe
HCTOLIeHNEe HEeBO300OHOBAACMBIX IPUPOAHLIX pecypcoB buocdepsl.
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COBPEMEHHBIE TTIOBAJIBHBIE JKOJOTHYE-
CKHE [POBJIEMbLI. Mnorue sKoJOrmuecKue
npobaeMbl, CYIIECTBYIOIIHE CEeTrOIHA, ABIIA-
IOTCA CJAEeZCTBHEM HEPasdyMHOH XO03AHCTBEH-
HOIl geaTenbHOCTH uenoBexa (pue. 115).
PasBupamomniuecss TPOMBINLICHHLIE TPOU3-
BOZCTBA, JHEPreTHKA, CEJILCKOe XO03AHCTBO
MOTYT HOPH HeCOOJIOZCHHH OJKOJOTHYECCKHX
TpebOBAHMI CHJILHO 3arpA3HATb OKPYKAaIo-
yI0 Cpexy.

Tax, xosaiicrBeHHble BLIOPOCHI CBUHIA, Pupe. 115. BnuaHue XO3AMCTBEHHON
KaIMHAa 1 MUHKA, KOTOPLIEe ABIAIOTCA TOKCHY-  AEATENbHOCTM YenoBeka Ha npupoay
HbIMH (BpPeZHBLIMH) AJIA JKHUBBIX OPraHu3MOB,

VIKe TPEeBOCXOAAT eCTeCTBEHHOEe COoep:KaHHe ITHX MeTaasaoB B Omocdepe cOOTBET-
creeHso B 18, 5 u 3 paaa.

Muorue cuHETe3NPOBAHHLIC YEJIOBEKOM XUMHUECKHE COeIMHEHN JajKe IIPH OUeHb
MaJILIX KOHIEHTPAILUAX OMACHEI A JKUBLIX opranusmoB. Hampumep, auoxcun, obpa-
3YIOIIUICA B BHIE IPHUMeceH BO MHOTHX IIPOHM3BOACTBAX, L€ HCIOJIL3YVETCA XJOp,
obamaeT O4YeHb BEICOKOH OMOOTHYECKOH aKTHBHOCTEIO, 00IBIION CTOHKOCTERIO U CITO-
COGHDCTBI{] K GHDHEPEHDCY B IIppoge. OH Jaxae B HUUTOMHBIX KOHIIEHTPATIAAX 1004~
BJISET UMMYHHYIO CHCTEMY OPTAHHU3MOB, MIOBBIIIACT UYBCTBUTEJILHOCTL K BHPYCHBLIM
gabojeBannaM, CHHIKACT yMCTBeHnuyio u (¢usumueckyio paborocmocodnocrs. B Bosee
BBICOKHX KOHIEHTPAIHAX OH MOJKET BLIZBAaTh PAaKOBbIe 3adojeBaHHWA, IOpParKaThb
HEPBHYIO CHCTEeMY, HeUYeHb, IUIIEeBAPUTEILHBIH TPAKT.

B CelbCHOM XDEHI.E.[CTBE OIHPOKO HCIIOJIb3YIOTCH PA3TITHUHLIE ATOXWUMWUKATHL. HPH
9TOM HX BO3ZeHCTBHIO NOABEPraloTCA HE TOJLKO BPeLHTEJH, HO U JKUBYIIHE PALOM
C HUMH TOJIE3HLIE OPTAaHHUBMEI (ITHILI, YePBH, HACEKOMEBIE-ONLIIUTENIH, DaKTepHH
H OIp.), KOTOpbIe 1u00 THOHYT, YTO IPUBOANT K HAPYIIEHHUAM B DKOCHCTEMAaXx, YXVI-
IIeHHWIO CTPYKTYPHL B ILIOZOPOAHAA TOUBEI, TNO0 HAKAIIIMBAIOT B CBOMX OPraHu3Max
aToT A0, IepegaBad ero o mMUimeBsLIM IIerndaM KOHCYMeHTaM bomee BBICOKOTO TTOpAx-
Ka BILIOTH JO TeJ0BeKa. A TaK KAaK KOHCYMEHTEHI C’HeJaloT 3a CBOIO JKHU3HL He 0IHO
pacTeHHEe HJIH JKHBOTHOE, 4 MHOIO, TO ¢ Ka)XALIM YPOBHEM IEIIH KOHIEHTPAIIHA
BPEIHBIX BEIIECTE B OpraHM3Me IMOBBIIIaeTca nmpumepHo B 10 pas, gzoxonsa mo cmep-
TeJbHBIX Z03. OTO OTHOCHTCH HE TOJbBKO K AZOXHMHKATAM, HO U K JI00BIM IPYyruMm
BPEIHLIM 3aTPA3HUTEIIM.

Irsg MHOrMX BpeZHBIX 3arpsA3HUTENIeH XapaKTepHO ABIeHHe OHOJOTHUECKOTO
HAKOILJIEHHA B NHINEBLIX menax. B poibe, manpumep, KOHIEHTPAIIHA PTYTH MOJKET
OBITH B ThICAYY pas Goaboie, yeM B BoJe, B KOTOPOH OHA KUBET. JI1060i opranmusm,
IATAIIHANCA TaKOH peIboi, mogBepraeTr ce0A cMEpPTENLHOH OMACHOCTH.

Kakaorli 3arpAasHEUTeNs OKA3bIBAeT OUpeJeIéHHOe OTPHALIATENLHOE BO3LeHCTBHE
Ha IPHPOLY, HOITOMY HX HOCTYIJIEHHE B OKPYIKAIOIIVIO CPegy JOJIMKHO CTPOTO KOH-
TPOJIHPOBATLCH.

SHAYEHHE OXPAHBI OKPY/KAIOMIE CPEOBI IJd COXPAHEIHAA YEJOBEYECTBA.

Temeps MBI BCEé OTUETINEBEEe TOHAMAaeM, YTO COBPEMEHHAA IIHBHUJIH3AINA, OCHO-
BaHHAg HA IPEACTABICHHUHU 0 Ge3rpaHUUYHON HEeMCUepIaeMOCTH IPUPOLHLIX pecyp-
COB, BEIET UeJIOBEUECTBO K KaTacTpohe. B ranHoil cuTyannu nepeg 4eJ0BeYeCTBOM
BOBMOJKHEI JIMIIL IBa IIYTH. 263
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§56. Yenosek kak 4yactb buocgepsl 3emnu

Puc. 116. CoBpemeHHble rnobanbHbie 3konormyeckme npobnemsi

ITepewbiit nyms — TOMOKNATHCA HA BOJIO CTUXWH, B 3TOM CAyYae HACTYIIAKIIAN
KPHU3NUC OPHUBeAET, CKOpee BCcero, ¥ YHUUTOKEHHIO uernosBeuecTBa. ClaegoBaTenbLHO,
BOSBMOJKEH JIUIIL 6Mopol nyms — paspadoTka pasyMHOH cTpaTeruu, Tak HasnlBae-
MOl empamezuu Yycmouiue020 pa3éumus, odueil A1 BCero ea0BedecTsa.

Kasxaerit 13 Hac ¥ 9eJ0Be4YeCTBO B IEJOM ZOJIKHBI OCO3HATH OrPAaHHYEHHOCTD
pecypcoB Ha Hamrei niaHere. HHeo6xoanMo 46TKO YACHUTD, UTO HAPYIIEeHNAE 3aKOHOB
npupoxnsl Hensbe:xHo BenéT K rubenu nuenausanuu (puc. 116). Bor mouemy axoio-
ruuecKre 3HaHUSa HeoOXOOMMEI KaXKIOMY UJeHy o0ImecTsa.

YenoBek — JUINL OANH 13 OMOJOrMUYECKUX BUAOB Ha HaUIel IjaHeTe, W CBOIO
OeATEIbHOCTh HEOOXOAMMO CTPOHUTH MCXOAA M3 TOro, 4TO Omochepa 6es uenoBera
CYIIEeCTBOBATA W MOJKET CYIIeCTBOBATH, YEJOBeK BHe Omocdeps! CymecTBOBATL HE
MOJKET.

3AlTOMHHTE

Yenosek kak yacte 6uocgpepsi ® AHTponoreHHoe BosgeHcTeue ® Ypbanusayms
* lusnnuzayms * TexHoreHHbie usmeHeHHs ® CoBpeMeHHble rnobanbHble
3Kxonornyeckne npobnemsi. OxpaHa OKpyKaiowein cpegsi

lTPOBEPBTE CEBA

1. KakoBso mecTo yenoeeka B Huocepe 3emnu?

2. B 4ém 3aKkno4aloTCs aHTPONOreHHble BO3NENCTBUS YenoBeka Ha npupopy?
Obcyaure Ux € OAHOKNACCHUKAMM.

3. B uém onacHocTb 3arpasHeHus Guocdepbl? Kakue 3arpasHuTeny Bam U3BECTHbI?

4. KakoBbl cospemeHHbie rnobanbHble akonorudeckue npobnemsbi? Obcyaute ux
C OAHOKNACCHUKaMM.

B uém cocTtouT 3HaueHWe oxpaHbl OKpYXKaloLlel cpefbl AN COXpaHeHUs YenoBeyecTsa
264 v wu3nm Ha 3emne 8 uenom? ObcyauTe AaHHbIA BOMPOC C OAHOKNACCHUKAMM.
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lhasa 15. Yenosek u okpyxawmouas cpega

PRFRRERRRERRELREEL

Mos JTABOPATOPUSA

BbINNOJIHHUTE 3A4AHNUA

1. Obcyaute ¢ opgHoknaccHukamu npobnemy 3aBUCMMOCTH 3[0POBbA YenOBEKa OT
COCTOSIHMA OKpYy>Kalolwlen cpegdbl. ApPryMeHTUPYHTE CBOIO MO3WLMIO.

2. Cpegv WyYMOB, KOTOPbIE HAC OKPYXXakOT, BCTPEYAKOTCA AOBONBHO NpUATHbIE (LWyMm
mopsi, weberaHue NTUL B JSieCy, >XypyaHWe rOPHOro pydbs W T.n.) ans 6Gonb-
WKWHCTBA NIOAEN, a BCTPEYAITCA U TakWe, KOTOpbie MHOMMM pe3Ko Henpuar-
Hol. NpuBeauTe NnpuUMepsl Takux LWYMOB, B TOM YUC/E TEX, KOTOPbIE HEMPUATHSI
nuyHo Bam. [lante obvsacHeHHe gaHHOMY seneHuto. OueHUTe BAMAHHWE WYyMa, Kak
thakTopa pucka, Ha cobcTBeHHOE 340poBbE.

3. ObocHynTe HeobOxooMMOCTb BeAEHMS 3[40POBOro obpa3sa >KU3HM.

4. O6ocHyHTe HeOBXOAUMOCTb paLUOHaNbHON OpraHWM3auuW Tpyaa U NONHOLUEHHOro
oTAbIXa ANA NOAAEpP)KaHUS NMCUXUYECKOrOo W (PU3MYECKOro 340POBbA YEeNoBeKa.
Mpuseaute npumepbl M3 Xu3HU. OCHOBbLIBASICb Ha 3HAHMAX M3 Kypca MCTOPHUM
W reorpacuu, COCTaBbTe NPUMEPHYID XPOHOJOrMyeckyw Tabnuuy, nokasbisa-
ouylo hOpMbl BO3[EMCTBUS UE/iOBEKA Ha OKPYXawllylo NpUpoay B pa3Hbie
Nnepuoabl Pa3BUTUA LUBUIU3ALMM.

JNA NIIOBO03HATE/IbHbIX

®opmupoBaHME 3IKONOrMYECKOro CoO3HaHus. B 3noxy Hoocdepbl Moxer
BCTYNWUTb JIMWb BbICOKOOOpa3osaHHOe 0OUWECTBO, NOHUMaKOLee CBOW LEnu, cno-
cobHoe COM3MepATb CBOM MOTPEOHOCTM C TEMW BO3MOXHOCTAMM, KOTOpble AaéT
eMy npupoga.

[ns ocyuiectsneHus pa3yMHOro ynpasneHusi cocTtosHuem Buocdepsl U nepexo-
Ja Ha ypoBeHb HOOCHEpPbl HEOOXOAWMO He TONIbKO 3HaTb YCTPOMCTBO M MEeXaHW3Mbl
3TOM C/NOXHOW M OrPOMHOM CHUCTEMbl, HO M UMETb BO3MOXHOCTb B/IMATL Ha eé
npoueccsl B XXefaeMoM HanpasneHuu. Ho gaxe coseplueHHoe 3HaHue BuocdepHbix
MEXaHM3MOB W SICHOE MOHWMaHWe TOro, YTO Hafo Aenarb, He AafdyT peanbHbiX nao-
OB NPH OTCYTCTBMM ONpPEAENEHHOMro yPOBHS 3PeNoCcTH U KynbTypbl obuiecTea. 3aech
BaXXHEALIUM MOMEHTOM sBnseTcs (popMUpOBaHUE HOBOM COLUMANbHOW U 3KOMOTrUye-
CKOM HpaecTBeHHOCTH. Ha cmeHy nosyHram tuna «Yenosek — uapb npupogbl»
unu «Henb3sa »aaTb MUNOCTEW OT NPUPOAbl, B3ATb MX y Heé — Hawa 3agadal»
OOMKHbI MNPUWATHM YCTAHOBKWM Ha pa3ymMHoe W OepeXkHOe OTHOLWEHWEe K ToMmy,
HGnarogaps 4yemy Mbl TONBKO M CyulecTByeMm B NpMpoje, Hawemy obuiemy v egum-
CTBEHHOMY AOMY — nsaHete 3emss.

Heobxogumo dopMUpoBaHWe TakoW CTpaterud passuTus yesnosedeckoro oblye-
CTBa, KOTOpPas NO3BONSET rAaPMOHHYHO coYeTaTb ero NOTPEBHOCTH C BO3MOXKHOCTAMMU
COXpaHeHWs HopMasbHOro yHKUMOHMpOBaHUA BUocdepsl, 3TO O3HaYaeT He TONbKO
WKMpoKoe pacnpocipaHeHue NpoW3BOLACTBEHHbIX CI'IOCOﬁOB (TEXHOHOFHI:I) cﬁepeme-
HUS 3HEPrMU M PECypCcoB, HO U M3MEHeHWe xapakTepa noTpebHoCTen nogen.

265
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B Hactosiuiee Bpems Mbl XMBEM B 0OLleCTBE, KOTOpPOE Ha3biBaloT ODOLIECTBOM
oaHopa3sosoro notpebnenusa. [Ona Hero xapakTepHO HepaluMoHanbHOe, PacTo4M-
TeNbHOEe WCNonb3oBaHWe MPHUPOAHbIX pecypcoB. [lna coxpaHeHus YenoBedecKow
uMBMAM3aUMKM HeobxoaMMO nocTpouTb npupopocbeperaoulee oOLWECTBO, OCHOBOM
KOTOPOro [AO/MKHO CTaTb pa3yMHOE WCNOoNb30BaHWe NPUPOLHbIX PECcypCos.

lMpupoaHbie pecypcbl — BaXKHEHLME KOMMNOHEHTbI OKPYXXalOLeW YenosBeka cpe-
[bl, UCMONb3yeMble ANA YOOBNETBOPEHUA MaTepuanbHbIX U KynbTypPHbIX NoTpebHo-
ctert obulectsa. OHM Becbma paszHooBpa3Hbl, KaKk WU BO3MOXHOCTH WX WMCMNONb30-
BaHWA YENOBEKOM.

OrpaHuyeHHOCTb pecypcoB 3emMnM CTAHOBWUTCS B HacTosllee BpeMs OO4HOW W3
Haubonee akTyanbHbix npobnem uyenoseyeckom UMBMAM3ALMMK. [TO3TOMY OOHUM U3
BaXKHEHLIUX MOMEHTOB COBPEMEHHOCTH MOXHO CYMTaTb pelleHWe 3afady no pauuo-
Ha/bHOMY YNpaBneHWIo NPUPOAHLIMU pecypcamu.

OrpaHu4eHHOCTb NPUPOAHbBIX PECYPCOB, HECOBEPLLIEHCTBO TEXHONOMMU MX Nob6bi-
UM M nepepaboTKM YaCTO NPUBOLAT K PaspylieHWio OUOreoueHO30B, 3arpA3HEeHUIO
OKpY>XaloLulen cpenbl, HapyleHUAM KauMata M KPpyroBopoTa BELLeCcTB B 3IKOCH-
cTemax.

PaunoHanbHoe npupogononb3osaHune. Obuas 3agada paymoHanbHOro ynpas-
NeHUsi NPUPOAHBIMM pecypcaMu COCTOMT B HaxOXAEeHWW Haunyywwux (no onpepge-
NEHHbIM KPUTEPUAM) WU ONTUMANbHBIX CNOCOOOB 3KCM/IyaTauUM ECTECTBEHHbIX M
MCKYCCTBEHHBIX 3KOCHCTEM.

Co3pgaHue HOBbIX TEXHONOIMMW QOMKHO COMETaTbCs C KOMMNETEHTHOM, rpamor-
HOW 3KONIOrMYECKOW 3KCNepTu3on Bcex, 0cobeHHO WHUpoKoMaciuTabHbiX, NPOeKTos
B NPOMbILWAEHHOCTH, CTPOUTENbCTBE, HA TPAHCNOPTE, B CENbCKOM XO3SIWCTBE U ApPY-
rMX OTpacnsx 4enoBeyecKon pfestenbHocTW. [lpoBoguMmas cneuuanbHbiMU He3aBu-
CHMbIMU OpraHaMu, Takas 3KCnepTu3a no3BOMUT M3beXkaTb MHOrMX NPOCYETOB U
HenpeacKasyeMbiX NOCNEACTBMM peanu3aunu 3TUX NpoeKTos ans buocdepsi.

B uenom oxpdHa Dpr}KaK)lJJ,Eﬁ cpegbl U 340444 BOCCTAHOBJMIEHMA TNPpUPOOHbIX
pPecypCcoB [OMKHbl NpefycMaTpuMBaTth CregyroliMe Buibl AeATeNbHOCTH:
® /lOKaNbHbIKM (MeCTHbIM) U robanbHbii 3IKONOTMYECKHH MOHUTOPUHT, TO €CTb U3Me-

peHUE U KOHTPO/b COCTOSAHWSA BAXKHEHLMX XapaKTEPUCTHUK OKpYyKaloulen cpenbl,

KOHUEHTpauun BpeaHblX BELWECTB B atMocdepe, Boge, noyse;

BOCCTAHOBJ/IEHWE W OXpaHy NEecosB OT NoXapos, speauTenew, bonesxewu;

paclwupeHne U yBesMdyeHrue Yyucna 3anoBefHbiX 30H, 3TaZIOHHbIX 3KOCHUCTEM, YHU-

KanbHbIX NPUPOAHbIX KOMMIEKCOB;
® OXpaHy W passefieHWe PeaKWX BMAOB PACTEHHH WM YKUBOTHBIX; LIMPOKOE Npocse-

ueHHe U 3IKonorvd4eckoe 06pa3osaHHe HaCeneHus,

* MeXAyHapogHoe COTpyaoHWM4YecTBO B AEJie OXpaHbl cpefbl.

Paspabotka coBeplweHHOro 3KOJ/IOTMYUECKOro 3aKOHOfaTenbCTBa M Co3fdaHue
3O HEKTUBHbIX MEXaHU3IMOB €ro peanu3auuu SBNAKTCA HENpPemeHHbIM 3/1EMEHTOM
nocTpoeHus obuiecTBa, HAXOAALLErocA B rapMOHWMK C NPHPOLOWH.

Oco3HaHue obumx uenen v TPYAHOCTEW, CTOALWMX Ha NyTH, HeusbexHo byaet
poxnaarb oulyuieHue obuiennaHerapHoro eauHcTsa noged. Ham Heobxogumo Hay-
YyMTbCA YyBCcTBOBaTb ceba uneHaMu OLHOW CeMbH, cyabba KOTOPOM 3aBUCHMT OT KaXK-
foro u3 Hac. OcosHaHue efMHCTBA YesoBeYecTsa — OfHa M3 OCHOB 3KONOrHYECKOH

266 HPaBCTBEHHOCTH M rymaHu3ma.
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KPATKOE COJAEPKAHWUE I'V/TABBI 15

Cronenuduka cpeasl o0UTAHUA UeJIOBEKA 3aKJII0YAeTCH B CIAOMHeNIIeM Ieperrie-
TeHHUU COIMAJbLHLIX U IPHPOAHLIX yeaoBuil. BoszaeiicTBue NpHPOAHBIX YCIOBHH Ha
COBPEMEHHOTO UeJOBeKa B 3HAYHTENbHOH CTENeHH HeHATpanusyeTrcd YCIOBHAMH
COIMATBHON CPebl.

VpoBeub pasBUTHA UHPOPMAIIMOHHLIX CBA3€ldl B UeJ0BeUeCKOM 00IecTBe 0UeHb
BBICOK, TAK KaK CYI[eCTBYIOT CUTHAJGI JI000i CI0/KHOCTH, KOTOPbIE He TOJBKO CITO-
CODHEBI eIMHOBPEMEHHO OXBATHTL BCE HLIHE JKHBYILEE UEJIOBEUECTBO, HO U MOTYT
OBITH agpecoBaHbI BCeM OYAYIINM DOKOJEHHAM.

Amamranuio 4eroBeKa K HOBBIM ITPUPOAHBIM W TMPOU3BOACTBEHHBLIM YCIOBAAM
MOMKHO OXapaKTepPHU30BaTh KAK COBOKYITHOCTD COMUATLHO-0M0IOTUUECKUAX CBOMCTE |
ocobennocTell, He0OXOAMMBIX AJSA YCTOHUYMUBOTO CYIIeCTBOBAHMUSA OPraHM3Ma B KOH-
KpeTHOH cpeme, HO HAIDMW CIOCOOHOCTH K 9TOMY HMEIOT OIpPeAeJéHHDbIe IPAHMIIBL.
Crroco6HOCTh aZanTUPOBATECA K HOBBIM YCJIOBHAM YV PAa3HBIX JI0ZeH HEOAMHAKOBA.
HNayuenne aganTHBHBIX BO3MOIKHOCTeH deloBeKa M pa3paboTKa COOTBETCTBYIOIINX
pPeKOMeHZAIIUN NMeIOT BaKHOe MPAKTUUYECKOe 3HAUeHHE.

3maunTesbHAA YACTL OOJe3HeH uYeJ0BeKa cBA3aHa ¢ yXVIIIeHHeM KauecTBa
mamei cpeanl oOHTAHHAA: 3arpA3HEHHAMHE aTMocdepsl, BOALI B IIOYBLI, HEZOOpOKa-
YeCTBeHHOCTLIO NPOAVKTOB NHUTAaHUA, BodpacTanmem myma. Haxozsacs B mebiaro-
TIPHUATHBEIX YCIOBUAX CPeabl, OPTAHU3M UeJI0OBeKA HCIBITEIBAET COCTOAHNE HATIPAKe-
HUA U DOCIeAVIOIEr0 YTOMICHUH.

Hapymennsa 370poBLA UACTO BHIZLIBAIOTCA IONAZaHHEM B OPraHH3M UYIKABIX
HOPMAaJIbHOMY MeTaboIn3My XHMUYECKHUX BeIIeCTB W COeIMHeHHH B oObéMax, mpe-
BBIIDAIOIIAX 3AIIATHLBIE BO3MOYKHOCTH HMMYHHOH cHcTeMbl. IlyTm mocrymnneHuns
TAKWX BEIECTB B OPTAHU3M UEIOBEKA PA3INUHBLI. BO MHOTHX caOyuasgX OHHM MOTYT
MAaJ0 33aBUCETh OT KOHKPETHOTO UeJIOBeKA, HO BIUSHUA OKPYIKAIOMedl cpeasl, yiayu-
IIaIAe 1IN, HATPOTHE, YXVIMIAIOIINEe 300POBLE UeJI0BEeKA, B 3HAUUTEILHOH Mepe
MOTYT OBITH CO3HATENBLHO CKOPPEKTHPOBAHEI YeJIOBEUECTBOM B IIEJIOM.

Tonpko Ha 0OCHOBe TIIYOOKOT0 B BCECTOPOHHETO TOHUMAHUA CBA3EH TeI0BEUECTBA
M OPHUPOIBLI BO3MOXKHO pPa3yMHOE PeryInpoOBaHHE OTHX B3aWMMOOTHOIIEHWH, UTO
Heo0X0AMMO 414 TOT0, UTOOLI TapaAHTHPOBATL CYIIECTEOBAHNE UeI0BeUYecTBa B Oy ay-
meM.

AxTuBHaA pabdboTa BO Bcex 06JACTAX UEIO0BEUYECKON HeATEeABHOCTH 110 (hOPMHAPO-
BAHWIO HOBOTO OTHOIIEHHUA K IpUpoge, paszpaboTKa palnmoHAIBHOTO TIPHPOIOTIOIEL"
30BaHHuA, npupogocheperaomeil TeXHOAOTHH OYAYIIETO CMOTYT PEIIUTE 9KOJIOTHUe-
cKHe npobieMbl CeTOLHAIIHEr0 AHA W MepeHTH K FapMOHUUYHOMY COTPYAHHUUECTBY
¢ npupoxoii. OcozHanne eZHHCTEA UEJ0BEUECTBA — OLHA M3 OCHOB DKOJOTHYUECKOH
HPABCTBEHHOCTH M I'YMAaHH3MA.

JEE IIpoexTtsl M uccaeaoBanu:a T

1. Nayuenne 6aKTepHIIUAHOTO OeHCTBHA 2(hHPHLIX MAaceJ.

2. OcHOBHBIC HAIPABIEHHUA PA3BHTHA HAVKH OHOHHKH.

3. CoBpemenHbie r1obaibHbIe 9KOJOTHYECKHE TPOOIEMBI U IYTH UX PEIIeHU:d.
4. OxpaHa IpUPOEI B HAIIIEM PEruoHe.
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A

Abunornueckune paxtopsr 252
Apgantanng 254

Amanuzartop 214
Anrponorenes 18
Anrpomnorenssie pakTopsl 253

Arasuam 15
ArmganTt 80

b

Bapabannas mepenonka 218
Buocdepa 262
Buorunueckune axkropst 253

Bepemenmnocts 204
Bonp 224

B

Barxmunma 107
Buramunasr 165
Bennr 116
Broimenenne 188

|

I'emormo6ua 98
I'ex 196
Il'mmoramamye 55
I'maz 214
T'omeocTas 34
l'opmonsr 46

A
Iepma 176

Huadua 74
HupdepennnpoBka KJIETOK 35
Homumanra 229

Heixanne 126

23
3urora 201

n

Uszennuunt 56
Uuernnrr 234
Uarennext 239
Ummynaurer 106
Umnpuntuar 234

JI

Jlagranmua 207
Jleitkoursr 99

Jlumda 94
Jlumdonursr 118

M

Meitios 34
Merabonuzam 34
Moazmeuor 54
Mouesoit nysnipn 189
Muorapg 112

MnuToa 34

Mermmer 84

H

Hepsuasg cucrema 50
Hetipon 47

He(ppon 189
Hyxnennossie kuciaorsr 27

0]

OnnogorsBopenue 202
Ocsazanne 223
OcTeon T4

II

Ilamars 242
ITumesapenne 143
Ilepurapg 112
Ilnagmaruueckasa membpamna 28
IloBenenne 228

llonoBsre kaerku 30
Ilouka 188
Ilnacruueckuiit oomen 162
Ilpogoarosarsrii moar 54
ITpomesxyrounnlit Mmoar 55
Ilenxura 228

Ilyasc 118

P

Pagysmra 215
Pacer 20
Penpoayrkunna 196
Pedaercsr 47
Penenrop 47
Pubtocomsr 28
Poxger 206

C
Caxapusrit guader 70
Cemenuuxu 200
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Ceruatka 215
Cpeauuit mo3sr 54
Comarnueckue xaersn 30
Con 246
Cnepmarozonx 200
CerBoporka 107

T

Tanamyc 55
TemmepamenTt 240
Traawm 38
TpomGomuTer 99

b4

Vromnenue 87

D

Dacona 84
depmenTsr 35

X

Xpomocomsr 196
Xpycranuk 215

T

Lenrpanbnas HepBHAS
cucrema 50

Hucrur 193

[[uronnasma 28

i |

IuroBugnas sxenxesa 67

5}

dumorenuit 116
dueprerTuyeckui oomen 162
Invomun 239

Dnuzepmuc 176

dunduz 74

dpurponursr 98

A
fapo 28
fAmuankn 201
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