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IIpaBuia moJib30BaHusi y4eOHHUKOM

B yuebHuke ko BceM maparpadaM MpHIIAraloTcs KOMOWHAIIMOHHBIE TECTOBBIC
3a/laHus 111 CaMOOOYUYEeHHs U 3aKpeIICHUS MOJy4YEeHHbIX 3HaHUM. /{15 ux ucmosb-
30BaHUs yyalluecs OJKHBI 3HATh CIEAYIOIIEe:

®opMbl KOMOMHAIMOHHBIX 3aganuii. FImetorcs 1Be popMbl KOMOMHAIIMOHHBIX
3aJaHu;

1. 3a0anus na onpedenenue napuvixX 63aUMOCOOMBEEMCMEYIOULUX NOHAMUIL.
Takue 3agaHus COCTOAT U3 ABYX I'pynn noHsTuil. [lepas rpymnmna koxupyercst Oyk-
Bamu A, b, B, I' u 1.1, Bropas rpynna — apadckumu uudpamu 1, 2, 3 u 1.4. He-
00XOJIMMO COCTaBUTH MapHBIE OTBETHI U3 B3aUMOCOOTBETCTBYIOUIMX MOHATHH. Ha-
IpUMep, COCTaBUTh MapHble OTBETHl U3 TOPMOHOB M HUX CBOMCTB: A — THPOKCHH,
b — agpenanun, B — angporen, I' — naparropmon, /| — sctporen; 1 — perynupyer
ypOBHU Kajbls U (ocdopa; 2 — ynpaBisieT aKTUBHOCTHIO MOJIOBBIX Jkeie3, 3 —
KEHCKHUH MOJIOBOM rOpMOH; 4 — ycuiauBaeT OOMEH BELIECTB U HEpBHOE BO30YKIe-
HUE; 5 — ycuiMBaeT Bo30yXkA€HUE, YMEHBIIAET MBIIIEYHYIO yYCTaJI0CTb.

[TpaBunbubie oTBeTH: A —4; b -5 B —-2; ' - 1; 21 — 3.

2. 3a0anusa Ha ycmawnoenenue NPAsUIbHOU NOC1€006ameIbHOCHmU. 3a1aHNs
COCTOSIT U3 OMMCAHUM ONpEeAETIeHHBIX OMOJOrMYEeCKUX MPOLIECCOB, COOBITHH MU
Ha3BaHUIl OpPraHoOB, PpAaCIOJOKEHHBIX O3 OIpeeseHHON MOCIeI0BATeIbHOCTH.
VYUyeHHKY HYKHO pAaclOJOXUTh UX B COOTBETCTBYIOLIEH UM IOCJIEJOBATEIBHOCTH.
Hanpuwmep, onpenenuTs myTu TPOXOKICHUS KPOBU MO MaJIOMy KPyry KpoBooOpa-
LIEHUs, HaUMHAs1 OT cepaua: A — jnerounsle aprepuu, b — npaBoe npexncepaue, B —
IIpaBbIi KeNyHo4eK, ' — slerounslie BeHsbl, [l — JIerouHble KalWJLIAPBI.

[IpaBunpHbie otBeTH: 1 —B; 2 - A; 3 -J[;4—-1;5—b.

Camo00y4eHre ¢ MOMOIIBI0 KOMOWHAIIMOHHBIX 3aJ[aHUN 3aKII0YaeTCsl B U3y4e-
HUHM y4eOHOTrO Marepuaja, COCTABJICHWH OTBETOB Ha IMpHJIaraeMbie K maparpadam
TECTOBBIC 3aaHus, (POPMUPOBAHUN BEPHBIX OTBETOB IPHU ITOMOIIN COTOCTABICHUS
COCTaBJICHHBIX OTBETOB C OTBETaMH, JTaHHBIMU B KOHIIE ydeOHHKa, 1 (popMupoBa-
HUU NPABUJIBHBIX OTBETOB K 3aJaHUSIM.
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BBEJIEHUE

§ 1. O01ee moHsATHE O YeJIOBEKE M €ro 310pPOBbE

310poBbe — IIaBHAs LEHHOCTH /UISl YesIoBeKa. «370pOBbe — camoe OOoJIbIIoe
OorarcTBO», — TOBOPUTCA B Hapoxe. [leficTBUTENbHO, 3M0pOBbE JIydle Jro0oro Gorat-
ctBa. YroObl MoNy4aTh 3HaHUA, 00ydaThCcsad MPOPECCHH, 3aHUMATHCSI CIOPTOM U CITY-
’KUTb BO 0J1aro cBOEil CTpaHbl M CBOEr0 Hapo/a, YEJIOBEK JOJIKEH OBbITh 3I0POBBIM.

ITo Apucrorento, cyacTbe JJisl YEJIOBEKAa — 3TO TEJIECHOE 3J0POBbE M KpacoTa.
310pOBbE MOXKET IMOBJIMATh Ha MCUXUYECKOE COCTOSHHE YEJIOBEKA U, CIIEA0BATElb-
HO, €r0 OTHOIIEHHUS C OKPY KAIOIMUMU. 30POBbE — 3TO BEJIHMKOE 01aro, 1apoBaHHOE
YeJIOBEKY MPHUPOAOi, TITABHOE YCIOBHE /ISl JOCTHKEHUS UM COBEPIICHCTBA U 00€-
CIIEYCHHUSI CUACTIIMBOM KU3HU. [ TaBHBIM OOTraTCTBOM JIFOOOH CTPaHBI SBISETCS 3]10-
pOBbE €ro HacesieHus. Bennuue momu u Oyayliee Halel CTpaHbl TaKKe 3aBUCAT
OT 3JI0POBbSI U COBEPILEHCTBA MOJIOAEKHU.

Yemy yunT yueOHHMK 10 0M0JI0rHM? 310pOBbE KAXKJOr0O YEJIOBEKA — B €T0 pPy-
kax. [list Toro 4roOsl Oepedb M YKPEIUIsTh 3A0POBbe, KaXkK/AbIi J0JKEH 3HaTh CTPO-
€HHE CBOETO OpPraHW3Ma M MPOMCXOSIINE B HEM MPOIECCHl, a Takke O mpoduiak-
TukKe 3a0oneBaHuil. Kpome Toro, 3HaHus B 00JIACTH aHATOMUU U (DU3UOJIOTUHU HE-
00XOAMMBI ISl OKa3aHUs MEPBOM MOMOIIY MOCTPAJABUINM JIIOSAM U CIIACCHUS UX
KU3HHU. DTH 3HAHUS MOXKHO TOJIYUMTh U3 9TOr0 y4eOHMKA, B KOTOPBIA BXOAST CBE-
JeHus 00 aHaTOMUM, (PU3MOJIOTUU U TUTHEHE YeJoBeKa. AHamomusi u3y4aeT BHYT-
pPEHHEE CTPOEHHE OpraHu3Ma M OPraHoB; ¢hu3uon02us — UX KU3HEHHBbIE (YHKITHH,
a cueuera — BIVSHHUE YCIOBUM KU3HU U TPyJa Ha 3[I0pPOBbE YeJOBEKa. AHaTOMUS,
¢du3noNOrus M TMrMeHa — 3TO B3aMMOCBSI3aHHBIC OOIME Pa3JIelibl, COCTABIAIOIINE
OCHOBY BCEX MEAMLMHCKMX 3HAHUMU. YeoBeK KMBET B FapMOHUU C 3aKOHAMH, KO-
TOpBIE OH CaM CO3/aj B OOILECTBE, HO OH, KAK OJIMH M3 BHUJIOB KUBBIX OPraHU3MOB,
TaK)K€ HaXOAMTCA MOJA BIMSHHEM OMOJOIMYECKUX 3aKOHOB, MOATOMY B ILIKOJAX 00-
ero cpenHero oOpasoBaHus npeaMeT «YUenoBek U 30pOBbE» M3Yy4alOT HapaBHE C
JIpyTUMHU OMOJIOTUYECKUMHU JTUCHUTUTHHAMHU.

HUcropust usyyeHust opranuzMa 4eJsioBeka. JIroau ¢ ApeBHUX BPEMEH CTPEMH-
JIUChb Y3HaTh O CTPOCHUU U (PYHKLIMSIX OpraHU3Ma 4YesioBeKa JJIsl JICUCHUsl pa3iny-
HbIX Oose3Heil. OfHaKoO B TEUEHHUE JOJTOro BPEeMEHH pPEeIuruei ObLIo 3amperieHo
BCKPBITHE YEJIOBEYECKOTO TeJsa, a MPUYUHBI 00NIe3HEH OOBIACHSIINCH CBEPXBECTECT-
BEHHBIMU cHJIaMHU. [IOCKOJIBKY OpPEBHUE LENMUTENIN HE 3HAJIU CTPOCHHMS 4YeslOBEueC-
KOT0 OpraHu3Ma, OHH HE MOTJIM OKa3blBaTh JACHCTBEHHYIO MOMOIIb OOJbHBIM. M3y-
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YEeHUE OpraHu3Ma 4eJIoBeKa P MOMOIIM BCKPBITUS TPYIOB M3HAYaJIbHO BO3HUKIIO
B JIpeBHen I'peuyuu n PuMme, B pe3ysbTaTe 4ero MosBUINCH JJATUHCKHUE U IPEUYECKUE
Ha3BaHMs OPraHOB M YacTel Teja yesnoBeka. Bo3HMKIA M cTasia pa3BUBATLCS U cama
HayKa aHaTOMUSsl, U3yyvalolllas CTPOEHHUE TeJla YesloBeKa.

I'unnokpat (ox. 460 — ok. 370 mo H.3.). JIpeBHErpedeckuii Bpau.
Co31a;1 BCEMUPHO M3BECTHBIE TEOPUU O YETHIPEX THUIIAX TeMIepa-
MEHTa YeJIOBEKAa U LIEJOCTHOCTU OPraHu3Ma; MPEIJIOKUI HJICK UH-
JUBUYaJIbHOTO MMOJX0Ja K OOJbHOMY M €ro JieueHuto. Ero Tpynsl
CIOCOOCTBOBAJIN Pa3BUTUIO KIMHUYECKOW MEAMIIMHBL

Apucroreanb (384-322 no n.3.). JlpeBHerpeueckuii ¢unocod u
Bpau. BBen B Hayky moHsaTHe 00 aopTe; BBABHHYI TEOpHIO 00 Oc-
HOBHBIX CTYTNEHSAX MPUPOAbI — HEOPraHUYECKUA MUD, PACTCHHS, KU-
BOTHBIE U YEJIOBEK; ONMCAJ YeJOBeKa KakK OOIECTBEHHOE CYLIECTBO,
OTJIMYAIOLIEECH OT )KMBOTHBIX MHTEIJIEKTOM U CO3HAHUEM.

T'anen (ox. 200 — ok. 130 mo H.3.). [IpeBHepumMckuii Bpau. B cBoeii
pabote «O Ha3HAYEHUU YACTEH YEIOBEUECKOIrO TEJa» OMHcall Yello-
BEUECKUI OpraHu3M; J10Ka3aJl, 4YTo aHaTOMUS U (PU3UOJIOTUS SABIISAIOT-
Csl OCHOBAaMH JMArHOCTHKH, JIEUEHUS U MPO(UIAKTUKHU; BBEI B Me-
JULUHY SKCIIEPUMEHThI Ha KMBOTHBIX. Ero Tpynamu Mojb30Bajiuch
B TeueHue 14 BEKOB.

Jleonapno na Bunuum (1452-1519). Beiparomuiicss XyIoKHUK U
MaTeMaTuK 3Moxu Bo3pokaenus, BeIUKUN aHaToM U (hPU3HOIIOT, BCe-
MHPHO W3BECTHBIN 3HATOK TEJa 4eJIOBEKa. BriepBbie co3man peanuc-
TUYECKHE KapTHUHBI CTPOCHMS Tena uenoBeka. Ero anatromuyeckue
PUCYHKH HE NOTEPSAJIU CBOEW LIEHHOCTH B HAYy4HOW JIMTEpaType U B
HACTOsILIEE BPEMSL.

Anapeac Be3aamii (1514—1564). UranbsiHCKuid Bpay, OMH U3 OC-
HOBOIIOJIO)KHUKOB aHATOMMH. B uucie mepBbIX cTan u3y4arh 4esioBe-
YECKHI OpraHu3M IyTeM BCKpbITUi. Onuca Bce OpraHbl IOCPEICTBOM
PUCYHKOB B Tpyle «O CTpPOEHHHM YEJIOBEYECKOrO Telay, aHAJIU3UPYs
HEJJOCTATKH, KOTOPBIE CAENAIU B 3TOM OTHOUIEHUH MPEIIIECTBEHHUKH.

CeuenoB MBan MuxaiinoBuu (1829-1905). Pycckuit HaTypa-
JIMCT, OCHOBOIIOJIOKHUK POCCUMCKOM (DPM3MOJIOrMYECKON LIKOJbI, OC-
HOBaJl €CTECTBEHHO-HAyYHOE HaIlpaBlIeHUE B TcUXonoruu. OCHOB-
HBIE TPYyIbl — «Peduiekchl To0BHOrO Mo3ray, « OU3H0IOTHs HEPBHOU
cucteMb». .I1. [TaBnoB Ha3Ban ero oTIoM pycckoil (pu3nosoruu.
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MeunukoB Uabs Uabnu (1845-1916). Beipatommiicss poccuiic-
KWW YYEHbI, OCHOBABIIMI HECKOJbKO HAYUYHBIX HANpaBJICHUU B
Ouorornu, B TOM YHCiIe MUKPOOMOJIOTHIO 1 UMMYHOJoruio. Jlaypeat
HobeneBckoii mpemun; 000CHOBAN YCTOMYMBOCTH OpraHu3Ma K 00-
ne3usiM. Cozfan GarouuTapHyro TEOPHUI0O UMMYHUTETA.

IMaBaoB UBan IlerpoBuu (1849-1936). M3BecTHBIN poccuiicKuit
y4eHbIl B 00nactu ¢usnonoruu, naypear Hobenesckoit mpemun. Ero
paboThl 1Mo (PU3HONOTUHU TMHUIIEBAPEHUS, KPOBOOOpAIIEHUS, O BBIC-
1I€l HEPBHOM JEATENBHOCTH YEJIOBEKA U KUBOTHBIX IPUHECITU EMY
BceMupHoe npusHaHue. OH co3fall yYyeHHe O TOPMO3HBIX YCIOBHBIX
peduiekcax.

Bkiag Hammx cooTe4ecTBEeHHMKOB B pa3BuTHe MeauuuHbl. AOy bakp by-
xapu, A0y Mancyp byxapu, Ucmann J[xypmxkanu, Cyntan Amu Xopocanu, AOy
Paiixan bepynu, A0y Anu M6H Cuna u apyrue Halld COOTEUYECTBEHHUKH BHEC-
a1 OOJIBIION BKJAJ CBOMMHU TPYAaMU B Pa3BUTHE MEIUIMHCKHX MHCCIIEIOBAaHUI.
B pas3BuTue coBpemMeHHON Hayku 00 OpraHu3Me yesioBeKa Tak)ke OOJIbIION BKJa[
BHecnu Hamu y4yeHnsie A.1O. FOnycos, K.A. 3ydapos, Y.A. Apunos, B.B. Baxumos,
E.X. Typakyinos u ap.

A0y Paiixan Bepynu (973-1048). YueHBIH-3HIIUKIIONEANCT, Ha-
nucajn KpynHble HAyYHbIe TPyl IO MHOI'MM U3BECTHBIM B TO BpeMs
oTpacisMm Hayk. B pabore «Caiinana» oH omnucan okoso 880 BUJOB
pacteHuii u npuselt okoao 1000 sekapCTBEHHBIX MpenapaToB, IPUro-
TOBJIAEMBIX U3 PACTEHM, ’)KUBOTHBIX U MUHEPAJIbHBIX BELIECCTB.

HNou Cuna (980-1037). Benukuii Bpau, ¢punocod, mMod3T, My3bIKO-
Ben. Ero tpyn «Kanon BpaueOHON Hayku» B 5 TOMaxX COACPKUT HMH-
¢dopMaIuio Mo aHaTOMHHM, TUTHEHE, BHYTPEHHUM OOJE3HSAM, XUPYp-
I'MH, JEPMATOJOIMU U JPYrUM 00JacTsIM MeAMLMHBL JlaHHBIN Tpyq
ObLII OCHOBHBIM CIIPAaBOYHUKOM B 00JaCTH MEIUILIMHBI B TEUCHUE HE-
CKOJIbKUX BEKOB.

IOnycoB Aaxam IOnycoBuu (1910-1971). Vuenslii-¢uzuornor,
OJIMH M3 OpPraHu3aTopoB MeaulMHbl B PecnyOnuke. M3yuan mexa-
HU3MbI BOAHO-COJIEBOr0 0OMEHa B OpraHU3Me 4eJI0BEKa U KUBOTHBIX.

oy
s

OTKpBUT PU3HOTOTHYECKHE MEXaHU3MBI aJalTallii OPraHN3Ma K BbI-
COKOH TeMmIepaType B YCIOBHUSAX KAPKOTO KJIMMATa.
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ApumnoB Ykram ApunoBuu (1927-2001). Yuensiii, Xxupypr, cos-
JlaJl CreliMaIu3uPOBAHHYI0 Ja00opaTOpPHIO MO JICUEHHUIO OOJBHBIX IIPU
IIOMOLIY I€pecajku OpraHoB M TKaHed. OcCyIecTBUI IEpecajKy
3JI0POBOM MOYKH YEJIOBEKY C OOJNIbHOW MOYKOW; pa3zpaboTa JeueHue
MOJIKEITYIOYHOM JKeJIe3bl IyTEM YAAJICHUS €€ 4acTeu.

3ypapos Kamunmkan Axmamxanosuy (1925-2002). 'ucroor.
N3yuan nporeccel, MIPOUCXOIAIINE B 3A0POBOM U OOJBHOM OpraHu3-
Me, 1 MEXaHU3MBbI UX yIpaBieHuil. OTKPbIUT MEXaHU3MBbI (DUIIBTPALIHH,
CEKpeLlMH, BCAChIBAHMS U YNpaBJIECHUS 3TUMU Ipoleccamu. BriepBeie
B pecnyOinke co3ain 1adopaTopHio JIEKTPOHHOW MHUKPOCKOIIHU.

TypakyaoB Saxun Xaamarosud (1916-2005). Yuenslii-onoxu-
MUK. M3y4am TOpMOHBI HIMTOBHIHOM >KENe3bl, META00IN3M KIETKH
U 3a007I€BaHNUs, BBI3BAHHBIC PACCTPONCTBOM OSHAOKPUHHBIX JKEIE3;
pa3paboTan HOBbIE METONbI JUATHOCTUKU U JIeYeHUS OOJe3HEeH HSH-
JOKpUHHOM cucTeMbl. OOOCHOBaN MYTH MCIOJIb30BaHUSI M30TONOB B
OMOJIOTUH U MEJTUIIMHE.

Baxugos Bacut Baxuaouu (1917-1994). Yuenslii, Xupypr, opra-
HU3aTOp ClEeUUaTU3UPOBAHHON XUPYPruyecKoil MOMOIU B Y30eKuc-
taHe. Ero paboThl MOCBSILEHBI U3YUYEHUIO XUPYPruyeckux OoJie3Hei
JIETKMX, JKETYHBbIX MyTeH, MeueHu, KeayJKa, cepiAla, KPOBEHOCHbIX
COCYJIOB, OpPraHOB JIBUKEHHUSI, OPIOLIHON MOJOCTU U TPYAHON KIIETKH.

OcHOBHBIC JOCTHKEHUSI M TNPOOJIEeMbl MEIMUIMHCKON HAyKH.
BypHoe pa3BuTHe HayKu U TEXHUKH B MUpPE, CO3JJaHHE COBPEMEHHBIX =
METO/IOB MCCIIEIOBAaHHS MO3BOJIHMIIA M3y4yaTh CTPOEHUE M (YHKIMU OpraHu3Ma ye-
JIOBEKa Ha YPOBHE MOJIEKYJ U TkaHel. JlocTrkeHust B 001acTU MEAMIIMHBI U IPYTUX
HayK NPUBEIM K IOBBIIIEHUIO YPOBHS M NPOJOKUTEIBHOCTU KU3HU HACEICHUS
3emun. Tak, ecnu B koHue XIX Beka cpenHuil BO3pacT HAaceleHUs: 3eMJIU COCTaB-
as1 32 rofa, To K KoHIY XX Beka 3Ta nudpa yBeauuuiach 0osiee 4eM B JiBa pasa.

MaccoBble IPUBUBKY HACEJIEHUS NIOMOIJIM YCTPAHUTh UM OCTAHOBUTH PacIpo-
CTPAaHEHUE YyMBbl, OCIbI, MOJIUOMHEIUTA, XOJIEPbI, KOPH, MAaJspHH, JEHIIMaHHO-
3a, CHOMPCKOM sI3BBI M APYTHX OMACHBIX Oosie3Hell. biaromapsi mosiBIEHUIO HOBBIX
YCKOPEHHBIX METO/IOB TMAarHOCTUKM OOJIE3HEH CTaHOBATCS BOMOXHBIMHU IPOBEIC-
HHUE KOMIUIEKCHOI'O MEIMIMHCKOTr0 00CIeJOBaHHUS HACEJIEeHUs, CBOEBPEMEHHOE BbI-
siBIIeHHE OOJIe3HEH M JedeHue OMacHbIX 3a00JIeBaHNi, paHee CUMTABIIMXCS HEU3Je-
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Bosbiioe BHUMaHUE MocCiie MPOBO3MIIALICHNUS] HE3aBUCUMOCTH PECIYOIUKH Ye-
JISICTCS TOJITOTOBKE KaJpPOB MO 3PAaBOOXPAHEHUIO, MPEAOCTABICHUI0 METUIIMHCKUX
YCIOyT U yIYYIIEHUIO CAHUTApHO-TUTHEHUYECKUX yCIyT HaceleHuto. B Hacrosiee
BpeMsl KBAJTU(PUIIMPOBAHHYIO MEIUIIMHCKYIO TIOMOIIh HACEJICHUIO OKa3bIBAIOT MHO-
TOYHCJICHHBIE KIMHHUKH, TIOJUKIMHUKH, CAHUTAPHO-3TTUIEMHOJIOTUIECKIE CTAaHITUU
U JIPYTUE YUPEKICHUS.

HecmoTpst Ha Oomblne yCHeXu, JOCTUTHYTHIE 32 MHOTHE BEKa, OCTAeTCS eIlle
MHOT'0 HEpEeHICHHBIX TpobsieM B obOnactu MenuiuHbl. Cpenu HUX 0c000€ 3HaYCHUE
UMEIOT TPOOJIeMBI, CBSI3aHHBIE C 3arPsS3HEHUEM BOJIBI, OYBBI U BO3AYXa, IMOTETLIE-
HUEM KJIMMaTa 3eMJIH, TIOBBIIICHHEM PaHalliK U TICHXO0JIOTHYSCKUMU BO3ICHCTBHU-
MM Ha OpPTraHM3M 4YelloBeKa, IUpokuM pacrnpoctpanenreM CIIM/la, cepreuno-co-
CYAMCTBIX, OHKOJIOTHYECKHX, JNIEPTUICCKUX U JPYTHX 3a00ICBaHHA.

IIposepsTe cBOM 3HAHMA!

1. CocTaBbTe mapHble OTBETHI W3 Ha3BaHUI pa3zeioB Kypca mo Ouonorus («YUenosek u
€ro 3JI0POBBE») U COOTBETCTBYIOMMX UM 3a1ad: A — aHatomus, b — ¢usuonorus, B —
T'UTHeHa; | — opranel U )KM3HEHHbIE QYHKIMK OPraHu3Ma, 2 — BIUSHUE YCIOBUN KH3-
HY ¥ TPyJa Ha 3/10pOBbE YEJIOBEKA, 3 — BHyTPEHHEE CTPOCHUE OpPraHU3Ma U OPraHOB.

2. CocraBbTe MapHbIe OTBETHI U3 UMEH YUYEHbIX U UX 3acayr: A — ['mnnokpat, b — Apuc-
toTenb, B — laneH, I' — Bezanuii, /[ — Jleonapno na Bunuu, E — Ceuenos, K — Meu-
HUKOB, 3 — [laBnoB; 1 — 000CHOBa/ BBICIIYIO HEPBHYIO JAESATEIBHOCTb M YCIOBHBIE
pediaexcsl; 2 — onucal CTPOEHUE OpraHN3Ma 4eI0BeKa MOCPEACTBOM PeauCTHUECKUX
KapTuH. 3 — omuca 4eThlpe THUIAa TeMIIEpaMeHTa 4eNoBeka; 4 — co3fan ¢arouurap-
HYI0 TEOPHUI0 UMMYHHUTETa; 5 — BBEJl B MEAULUHY TEPMHH «aopTa»; 6 — 3Kcrepu-
MEHTHPOBAJl HaJl )KUBOTHBIMH; 7 — OTKPBII peduieKChl TOJOBHOTO MO3ra; § — MU3yval
CTPOEHUE TeJla YeJIOBEKA MPU MOMOILIM BCKPBITHUS.

OTtBeTbTe HA BOIPOCHI:

1. B konne XIX B. cpennuii BozpacT 3emiisiH coctaBisin 32 roga. Yepes 100 jet sTot
HOKa3aTenb yABOMJCA. YeM MOXXKHO OOBSICHHUTH POCT CPEIHEro BO3pacTa HAaCEICHUS
3emuin?

2. Jlo mavyana Bropoii MUpOBOIi BOWHBI HaceleHHe Y30eKHucTaHa COCTaBIsIO 6,5 MITH
yenosek. [loutn 500000 u3 HMX cTanu KepTBaMu BOWHBI U rosofa. B nocnennue
roJibl HaceleHue pe3ko Bo3pocio u B 2018 rogy gocrurio 33 MuiuinoHoB. C KaKUMHU
OCYIICCTBJICHHBIMU MEPAaMU B obOmactu MCAUIIMHBI CBA3aH TaKoU POCT HACCJICHUA B
Haiei crpane?
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IVIABA 1.
OBIIMUE CBEJAEHUA Ob OPTAHU3ME YEJIOBEKA

§ 2. KiteTrouHoe cTpoeHHEe OPraHu3Ma 4Yeji0BeKa

Pa3Hoo0Opa3ue KjeTOK opraHusMa 4esoBexka. OpraHu3M 4YelOBEKa, TaK XKe,
KaK pacTeHMH M >KMBOTHBIX, COCTOMT W3 KJIeTOK. KieTku B opraHu3me yesoBeka
omnyaroTes o Gopme u pyHkuusaM (puc. 1). BHyTpeHHss yacTh KIETKH 3aroHe-
Ha TYCTBIM BEHIECTBOM — yumonnazmoi. Knerounas MemOpaHa OorpaHUYMBACT IH-
TOIUIa3My OT OKPY’KaOLIEN cpelbl. B EHTpanbHONM YacTH KIETKU HAXOIUTCS SPO;
[IUTOIIa3Ma COACPKUT opraHouabl (puc. 2). Bce opranouasl KieTku odecrednBa-
10T )XKU3HEHHBbIE PyHKIUHU KieTku. COCTaBHbBIC YaCTH KIETKH:

* KJIemounas MemMoOpana — TOHKas JBYXCJIOHHas IMJEHKA, OKpY’Karolas IUTO-
IU1a3My C OPraHOUJAMH; YEPE3 €€ NOHHBIE KaHaJIbl BEIECTBA U30UPATENIBHO MOCTY-
NalT B KJIETKY M BBIBOASATCS HapyxKy;

* A20po — KpyTiioe 00pa3oBaHue, pacloioKEHHOE B LEHTpe KiIeTKU. OHO COCTOUT
U3 SAPBIINIKA JBOMHOM siIepHON MeMOpaHbl, SIEPHOTO COKa M XpoMmaThHa. Sapo pe-
TYJIHPYET JEATENIbHOCTh KJIETKH U COACPKHUT HACIEICTBEHHYIO MHpOpMALNIO 00 Op-
ranu3me. Bo Bpemst nenieHus KIeTKU U3 XpOMaTHHa siipa GOpMUPYIOTCS XPOMOCOMBI;

* JHOONNAZMAMUYECKAas cemb — COCTOMT U3 TPyOOYeK M KaHAJbLEB, MPOXO.Is-
IIMX Yepe3 BCE YaCTH LUTOIIA3MBbl, U CBA3BIBAET BCE YACTH KJIETKU JPYT C APYTOM;

Puc. 1. PaznooOpasue KJIETOK ¥ TKaHEeH OpraHu3Ma 4eJioBeKa:
a — TKaHu: [ — KUpoBas TKaHb, 2 — BOJIOKHUCTAsI COSIUHUTEIIbHAS TKAHb,
3 — XpslieBas TKaHb, 4 — IVIaJIKAE MBIIIIBI, J — KOCTHAS TKaHb; 6 — Pa3InYHbIC KJICTKH.
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Puc. 2. Ctpoenue KieTku: [ — IM30c0Ma;
2 — saap0o; 3 — MUTOXOHJPUU; 4 — BaKyOJIb;
5 — HeHTpUoIH; 6 — MUTOIIa3Ma; 7/ — KJIETOYHAas
MeMOpaHa; § — MMHOIMTO3HBIC BAKYOJIH;
9 — sHpoIIa3MaTH4YecKas ceThb; /() — KOMILIEKC
lonbmxu; 11 — pubocomsbl.

no ee TpyOOuKaM BeIIECTBAa, CUHTE3UPOBAH-
HbIE B [IUTOIUIa3Me, JOCTABIISIOTCSA B pa3ind-
HBIE YaCTU KJIETKH;

* xomnaekc 1onv0dcu — HAXOAUTCS OKOJIO
AIpa M CIYXKUT JJIsl HAKOTIJIGHUS M YIIaKOBKHU
B BHJIC ITy3BIPHKOB JKUAKUX MPOTYyKTOB CHH-
Te3a KJIETKH;

* pubocombl — PACTONOKEHBI Ha MeMOpaHax 3HJIOTUIA3MAaTHUECKON CEeTH, B HUX
IIPOUCXOAMUT CUHTE3 KJIETOUHBIX OENKOB;

* JU30COMbl — OPTaHOMJIbI, COAEp)Kalue OMOJIOrMYECKH aKTUBHbBIE BEIIECTBA,
pacLIeNIAIOT MUTATEeNIbHbIE BEIIECTBA M NEPEHOCAT UX B LIUTOIIA3MY;

* MUMOXOHOpUYU — SHEPTETUYECKUE CTAHIIMU KJIETKH, OHU FeHEPUPYIOT U HaKar-
JIMBAIOT DHEPTHUIO JJIS KJIETOYHOM JIESITEIbHOCTH;

* NUHOYUMO3HbIE NY3bIPLKU — MEIIKHE MY3bIPbKH, OCYIIECTBISAIOLIME 3aXBaT U
MOTJIONICHHE KJIETKOW JKUKUX MPOMYKTOB WM BBIBEICHHE MX HAPYKY;

*  XpOMOCOMbl — CTPYKTYpHBIE 3JIEMEH-
Thl KJETOYHBIX fAJep, HOCUTENH (HAKTOPOB
HacnencTBeHHOCTH. DopMupyroTCs BO Bpems
JIeTICHUs] KJIETKM M CTAHOBATCS BUAMMBIMHU HOJ
MUKpOCKONOM. B kiieTkax uenoBeka nmeercs 46
(23 mapel) XpoMOCOM, a B TOJIOBBIX KJIETKaxX —
no 23 xpomocomsl) (puc. 3).

XUMHYECKHH cOCTaB KJeTKH. B cocras
KJIETKM BXOJST Pa3jiMyHble HEOPraHWYeCKHe U

a 6 opraHuyeckue BemiectBa. bomnbiias yacts Heop-
Puc. 3. XpOMOCOMBL: 2aHUYeCKUX eeujecme COCTOUT M3 BOJIbI, KOTO-

a — cXeMma CTpoeHus; 6 —Bug mox  pas cocraiseT okono 60-70% maccel MHOrUX
MHKDPOCKOIIOM. JKUBBIX OpraHu3MoB. Boma — OCHOBHOW pacTBO-
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putens. BMmecte ¢ BoIoii muTaTenbHbe BELIECTBA MONAAAIOT B KIETKY, a MPOIYK-
Thl MeTaboNMM3Ma yIaNsSIoTCA U3 KIeTKH. Boja siBiseTcs cpemol A XUMHYECKHX
peakuuii B kjeTke. JKUAKOCTh BHYTPH M CHAPY)XU KIETKH CONCPIKUT CONU KAnus,
Hampus, Kanbyus N MazHusl, KOTOPble UMEIOT 3Ha4eHHEe B MOIJCPKAHUU TOCTOSH-
CTBa BHYTPEHHEH CpeIbl KIETOK.

OpraHuyeckne BelecTBa KJIeTKU. B kieTke U3 OpraHM4ecKux BEUIECTB MPH-
CYTCTBYIOT O€NKU, JHCUPbI, YeNe800bl, HYKIEUHOGble KUciomvl. BElnKu SBISIOTCS
CTPOUTEIBHBIM MaTE€pUajoM il KICTKU. Pepmenmybl — OMOIOTUYECKH aKTHBHBIC
BEIIECTBA, AKTUBHPYIONIME XMMHUYECKHE PEaKIMU B KIETKE, — TaKXKe SBISIOTCS
Oenxamu. JKHUpbl ¥ yTIEBOIBI SBISIIOTCS MCTOYHMKOM SHEpPruu s kieTku. Hyx-
JIEMHOBBIC KHCJIOTHI BXOAST B COCTAaB XPOMOCOM, COXPAHSIOT M HEpEnaroT Haciemd-
CTBEHHYI0 HH(OPMAIIHUIO.

IIpoBepbTe cBOM 3HAHMUS!

1. CocTaBbTe MapHbIE OTBETHI U3 YAaCTEH KJIETKU M COOTBETCTBYIOIUX UM QYHKIMHA: A —
KJIeTOYHasi MeMOpaHa, b — simpo, B — sHmomnasmarnyeckas ceth, I — anmapar [onba-
xu, JI — muzocomsbl, E — nuromnnasma, XX — pubocomsl, 3 — mutoxonapuu, M — xpomo-
COMBI; | — pacmoniokeHbl Ha MeMOpaHax HJO0IUIa3MAaTUYECKON CEeTH; 2 — COCTOUT M3
TpyOOUYEK U KaHAJIbLEB; 3 — MEIIOYKH, PACIOJI0KEHHbIE B ITUTOIIIA3Me, 4 — PacIoio-
JKEHO B LIGHTPE KJIETKHU, 5 — GopMUpPYIOTCS BO BpeMsl KJIETOUHOIO JIEJIeHUs], 6 — ABYX-
CJIOMiHasi TOHKasl IJIEHKa, OKpYy»Karolasi HUTOIUIa3My, 7/ — 3HEepreTHyecKasl CTaHLus,
obecrieynBaromiasi SHEPrueil KJIETKN; 8 — y4acTBYeT B HAKOIUIEHHH U TPAHCIIOPTHPOB-
K€ CHUHTE3UPYEMbIX B KJIETKE BEIIECTB; 9 — HECKOJIBKO CTYIIEHHOE BELIECTBO KJIETKH.

2. CocTaBbTe MapHblE OTBEThl M3 HA3BaHUM YacTeW KJIETKHM U COOTBETCTBYIOIIMX UM
¢dyHKIMi: A — KiIetogHas MemOpana, b — nmu3ocoma, B — sHmonnasMaTideckas certb,
I' — xpomocomsl, I — pubocoma, E — muronnasma, XX — saapo; 1 — pacmeniser u
NepeBapuBaeT OPraHUYECKHE BELIECTBA; 2 — TPAHCIOPTHUPYET BELIECTBA; 3 — CHH-
Te3upyeT Oenku; 4 — n30MpaTeNbHO TPAHCIIOPTUPYET BEIIECTBA BHYTPH W CHAPYKU
KIETKH; 5 — PErYJIHPYeT )KU3HENCATEIBHOCTh KIETKH; 6 — COACPKUT UH(OpMALIUIO O
CTPOEHUU OpraHM3Ma; 7 — B HEW HAXOMASTCS OPraHOUJbI KJIETKU.

OTtBeTbTE HA BONPOCHI:

1. Bee cymiectByromue Ha 3emJje JKHMBbIE OPraHU3Mbl COCTOST M3 KieToK. [louemy He
TKaHU WJIM OPraHbl, a KJICTKHU SBISIOTCS €IUHUIEH CTpOeHHUS M (QyHKIHUI BCeX KH-
BBIX OPraHU3MOB?

2. B opranm3me kiieTKu 00pa3ylOT TKaHHU, TKAHW — OpPraHbl, a OpraHbl — IEJIbIH opra-
HU3M. MOXeT Jin ofiHa KjeTKa 0o0pa30BaTh TKaHb, OPraH WJM LEJbIi opranuzm?
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§ 3. /Ku3HeHHBbIe CBOMCTBA KJETKH U OPraHU3MOB

OOmuMH CBOWCTBaMH, XapaKTEPHBIMHU ISl BCEX JKUBBIX OPTaHU3MOB, SBIISIOTCS
0o0MEeH BeIIEeCTB, BO30YyINMOCTh, pa3MHOXKEHUE, IBIKCHHE, PAa3BUTHE, POCT, AbIXa-
HUE, TUTaHUE U BbIACICHHE.

OOmeH BemecTB. B KieTKy M3 BHEIIHEH Cpebl MOCTOSHHO MOCTYMAIOT MHUTA-
TEJNbHBIE BEIIECTBA. M3 HUX CHHTE3MPYIOTCS HOBBIE BEIIECTBA, HEOOXOMUMBIE /IS
pocTta U pa3MHOXKEHUs KIeTKU. COBOKYNHOCTbh PEaKLUi CHHTE3a B KJIETKE Ha3bIBa-
eTcs accumunayuei. B KiIeTke OHOBPEMEHHO ¢ CUHTE30M IPOMCXOAUT pacLIeIie-
HHE OPraHMYECKHUX BEIIECTB. JTOT MPOLECC COMPOBOXKIAETCS 00pa30BaHUEM BOIbI,
YIJIEKUCIIOro Ta3a U 3Hepruu. Boga m yriekucnblil ra3 yepe3 opraHbl BbIJCICHHS
U JBbIXaHUS YXOISAT B OKPYXKAIOIIYIO0 Cpely, a SHEeprus pacXoAyeTcsl Ha >KU3HeAes-
TEJIBHOCTh KJIETKHU. DTOT MPOLECC, COPOBOXKIAEMbIN BbIICIICHUEM dHEPIUHU, HA3bI-
BAeTCA ouccumunayuell, NIl 3HepreTuuyeckuM ooMeHoM. COBOKYITHOCTh BCEX peak-
U aCCUMMJIALUN M JUCCUMWISILIMM Ha3bIBACTCS MemaboausmMom, Ui 0OMEHOM
BEIIECTB U SHepruu (puc. 4).

Bo30yaumocts. Ha opranusm BAUsSIOT U3MEHEHUSI OKPYKAIOLIEH cpebl, U KIIET-
KU U3 COCTOSTHUS MOKOS NEPEXO/AT B aKTUBHOE cocTostHME. [Iponcxonst yckopenue
OunocuHTE3a M pacraj BeleCcTB, yBEJIMYMBAaeTCs MoTpedieHue kuciaopona. Takoe
COCTOSIHUE Ha3bIBACTCS 8030yOUMOCmblo. B 3TOM COCTOSHUU KJIETKH BBINOJHSIOT
omnpezneneHnyto ¢pyHknuio. Hanpumep, MbleuHble KIETKH COKPAIAIOTCs; HEPBHBIE
KJIETKH 00pa3yroT HEpBHBIE UMITYJIbCHI.

Pazmnorcenue — 310 00pa3oBaHHe OpPraHU3MOB HOBOTrO mokosieHus. Ilpu pas-
MHO)KEHHH 00pa3yIOTCsl HOBbIE KJICTKH MPH MOMOIIHU JiesieHus.. Mojoble KIeTKH,

Puc. 4. OOMeH BeIecTB MKy
BHYTPEHHEH CpeJjoi Opranu3ma u
KJIeTKaMu: [ — IuM(paTHIecKuit cocy;
2 — apTepHaibHasi KPOBb;

3 — KanWULIPHBIHA cocy;

4 — BEeHO3Hasl KPOBb; 5 — KIIETKH.




00pa30BaBIIKECS MYTEM JAETCHUs, MOCTEIIEHHO PACTYT, YBEIMUYMBAIOTCS B pa3Mepe
U CHOBa MPUCTYMAIOT K JAeNeHHI0. B pesynbrare pa3MHOXKEHUS KJIETOK OpraHU3M
pacTeT W pas3BHUBAETCS; 0Opa3yIOTCsS HOBBIE KJIETKHM BMECTO CTapbIX; MPOUCXOIUT
BOCCTaHOBJICHUE MOBPEKICHHBIX TKaHeH. JIOCTUTHYB MOJIOBOM 3pEIOCTH, OpraHUu3M
HAUMHAET Pa3MHOXKAThCS, CO3/IaBas MOM00HbBIe ce0e OpraHu3MBI.

Jleuscenue — >T0 aKTUBHOE COCTOSIHME OpraHM3Ma WJIM €ro 4acTei, CBA3aHHOE
C BBITIOJIHEHUEM OIPE/ICICHHOW paboThl. J[BH)KEHHME CBOWCTBEHHO HE TOJBKO IS
OpraHu3Ma, HO M JJIsl €ro KJIETOK, TKaHEel U OpPraHoB.

Pazeumue — 370 Ka4eCTBEHHBIC M3MEHEHHUsI OpPraHu3Ma M COCTABISIOMINX €ro
YyacTell ¢ MPOSABJIEHUEM HOBBIX MPU3HAKOB.

Pocm — 3T0 KOJIMUECTBEHHbIE U3MEHEHHSI B OpPraHU3ME U B €r0 YacTax (Hampu-
Mep, YBEIMYEHUE PA3MEPOB).

/lvixanue BKIIIOYAET MPOLIECC MOCTYIJIECHUS KUCIOPO/a B OpraHU3M WM B KJIET-
KY U BBIJICJICHUE YTJIEKUCIIOro ra3a U3 OpraHu3Ma BO BHEIIHIOI CPe.y.

Humanue — 310 noTpebiieHUE MUTATENBHBIX BEIMIECTB OPraHW3MOM U HMX pac-
HICTJICHUE B PA3JIMUHBIX YACTSAX OpraHu3Ma.

Boioenenue — 1o ynaneHue w3 OpraHu3Ma HEHYKHBIX MPOAYKTOB OOMEHa Be-
niecTB, 00pa30BaHHBIX B MpoIlecce 0OMEHa BEIIECTB B KJIETKaX.

OcHoBHBIE YCJIOBHUSI CYLIeCTBOBAHMS KUBBIX OPraHusMoB. OCHOBHBIMU YC-
JIOBUSIMU CYUIECTBOBAHUS JKUBBIX OPraHU3MOB SIBJISIOTCS HaJIM4YWE MUIIH, BOIBI,
KHUCIIOpOJIa, COLMANIbHON cpefpl. [luila sBiIsIeTCs UICTOYHUKOM 3HEPIHMU U CTPOU-
TEJIbHBIM MaTepuajioM JJs opraHu3Ma. benku, yrieBojabl, KUpPbl, HYKJIEHHOBbHIE
KHUCJIOTHI TIOCTYIAIOT B OPraHU3M C MNuileil. B kieTkax 3Tu BeliecTBa pacilernis-
I0TCS Ha IIPOCTHIE COEUHEHUS U PACXOAYIOTCS Ha KU3HEAESITEIbHOCTh, POCT U pa3-
BUTHE OpraHu3Ma. Bopma sBisieTcs cpemoil BCeX ATUX MPOIECCOB, MPOUCXOASIINX
B kJjeTkax. Kpome Toro, Boja y4acTByeT B TPAHCIOPTE MUTATEIbHBIX BEUIECTB I10
OpPraHU3MYy U BBIBEICHUU HEHYXKHBIX MPOJYKTOB OOMEHA U3 KJIETOK, B PETYISIUU
TeMIlepaTyphl Tella U JPYyrux mpoleccax.

Kucnopon nponukaer B KJI€TKU Yepe3 opraHsbl IbixaHusd. B kiieTkax ¢ yuactueM
KHUCJIOpOJIa MPOUCXOAUT PACILENICHNEe MUTATEIbHBIX BEIIECTB U BBIJEICHUE dHEP-
TUH, UCTIOJIb3YEMOM BO BCEX KU3HEHHBIX MPOLIECCaX KIETKH.

BuyTpenunsisi cpeaa opranuzma. Kposb, mumda u TKaHeBas KHAKOCTh 00pasy-
I0T BHYTPEHHIOIO CPey opraHu3Ma. BHyTpeHHs s cpena obecrieunBaeT HopMaabHOE
(byHKIIMOHMpPOBaHUE KJIETOK. Boma, KUCIOpo/ ¥ MUTaTENbHbBIE BEIIECTBA MPOXOAST
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yepe3 MeMOpaHy B KJIETKY, & KOHEUHbIE MPOAYKThl 0OMEHa BELIECTB BBIBOJSATCS M3
KJIETOK OPraHOB Yepe3 BHYTPEHHIOIO Cpeny.

BHyTpeHHsIs cpefa HaXOAUTCsl B OTHOCUTENIBHOM IOCTOSHCTBE CBOETO COCTAaBa,
du3nuecKknX U XUMHUYECKUX CBOMCTB. Hampumep, Bona cocraBnsietr 60—70% macchl
opranusma 4enoseka U 90% mnna3mbl KpoBu. IIpu CHMIKEHMHM BOABI B OpraHU3Me
4eJIOBEeK MCHBITHIBAET kak1y. VI30BITOK BOJBI yajisieTcss U3 OpraHu3Ma uepe3 Bbl-
JIeNUTEeNbHbIE OpraHbl. BeeacTBre 3Toro 0CMOTHYECKOE AaBJIEHUE KPOBH OCTAETCS
Ha ypoBHe 7,6—8,1 pTyTHOro ctosnba. [TocToOSHCTBO BHYTPEHHEH cpeibl obecneuu-
BaeT HOpPMaJbHYI0 pabOTy OpraHusma.

IIpoBepsTe cBOM 3HAHMA!

1. CoctaBbTe mMapHbie OTBETHI U3 TEPMUHOB M COOTBETCTBYIOIIUX MM 3HAYeHHH: A — ac-
cumunsanus, b — nuccummsinus, B — obmen Bemects, I — Bo3OynumocTs; 1 — co-
BOKYIHOCTb PEaKIMi aCCUMUJISALMU U JUCCUMUIISALUYU, 2 — COBOKYITHOCTh PEAKLUI
OMOJIOrNYecKOro CMHTE3a, 3 — peakiius opraHu3Ma Ha U3MEHEHUs OKpYy Karollel cpe-
Ibl, 4 — COBOKYITHOCTb PEaKIMii S3HEpreTH4ecKoro ooMeHa.

2. CocTaBbTe MapHbIe OTBETHI U3 CBOMCTB KMBOI'O OPraHMW3Ma U MX 3HaYeHU: A — pas-
MHOxeHue, b — pazsurue, B — pocr, I — npixanue, /| — Boigenenue, E — nuranue,
K — nBukenue; 1 — yBenuueHre pa3MepoB OpraHu3Ma UJiu €ro yactei, 2 — akTUBHOE
COCTOSIHME OpraHW3Ma WM €ro COCTaBHBIX uacTel, 3 — o0pa3oBaHHE OPraHU3MOM
HOBBIX KaYeCTBEHHBIX M3MEHEHHH, 4 — MOCTYIJICHUE B OPraHU3M KHUCIIOPOAA U BbI-
JieJIeHUe YTIIEKUCIIOro ras3a, 5 — o0pa30BaHUE HOBOI'O MOKOJIEHUs, 6 — ylaneHue 1npo-
JYKTOB OOMEHa M M3JIMLIKOB BOJBI U3 OpraHu3Ma, / — MOCTYIUJIEHHE MHUTATEeNbHbIX
BELIECTB B OPraHU3M U UX YCBOCHHE.

OTBeTbTE Ha BONPOC:

1. V nmereii Boga cocrasisier 6osee 70% Macchl Tena, TOTAA KakK y MOXKIIIBIX JIIOACH — He
6osee 60%. Ilouemy meTCKuMil OpraHu3M COIEPKUT OOJbIIE BOJBI, YeM B3POCIBINA?

§ 4. TkaHu, opranbl 4 OPraHu3M

Trkanu. COBOKYITHOCTh KJIETOK, CXOAHBIX MO MPOHCXOXKACHUIO, CTPOCHHUIO U
(GYHKIUSAM, BMECTE C MEXKKJIETOYHBIM BEIIECTBOM 00Opa3yeT TKaHb. B opranusme
YeJOBeKa M JKUBOTHBIX Pa3INYalOT SMHUTEIHAIBHYI0, COCTMHUTEIbHYIO, MBIIICU-
HYIO ¥ HEPBHYIO TKaHUu (puc. 5).
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Puc. 5. Tkanu: [ — xpsil; 2 — KOCTHAs! TKaHb;
3 — )KHUpOBast TKaHb; 4 — TIOTHASI COSIMHU-
TeJIbHasl TKaHb; J — KPOBb; 6 — MHOTOCIIONHBIN
SMIUTEIINN; 7 — OJTHOCIIOMHBIN TIIOCKUMA
AMUTENUH; § — INaJKue MBI, 9 — MonepevHo-
0JIOCATHIE CEPACUHBIC MBIIIIIBI;

10 — nonepeyHo-10JI0caThie CKeJIETHbIE
MBIIIIBL, /] — HEpBHAS TKAHb.

Onumenuanvnas mraus (Tped. «MH» —
«Hay», «IMOBEpX») 00pa3yeT HapyX HBIA CION
KOJKH, BBICTHUJIAET BHYTPEHHHUE TOJOCTH IH-
[IEBAPUTEIBHBIX, JIBIXaTE€JIbHBIX OPraHOB U
KPOBEHOCHBIX COCY/IOB. DNUTEIUN 3alUAIIAET
OpTaHbl OT Pa3JIMYHBIX BHEITHUX U BHYTPEH-

HUX BO3JICHCTBUH, BBIACISET MULIEBAPUTEIb-
HYI0 XUJKOCTb U OMOJIOTMYECKH aKTHUBHbBIE
BeniecTBa. KieTku snurtenust ObICTPO M3HAIIMBAKOTCS U OOHOBIISIFOTCSL.

Coedunumenvras mxkaHb ObIBa€T HECKOJBKUX BUIOB. B 3aBucHMMOCTH OT (husu-
YECKOT'0 COCTOSIHUS MEKKJIETOYHOTO BEIIECTBA COCTMHUTEIbHAS TKAaHb MOXKET OBITH
TBEPAOH (KOCTb, XPAII), )KUIKOU (KPOBb, JMM(a), TIIOTHON (AepMa KOXKH, CTEHKH
KPOBEHOCHBIX COCYZOB, CBSI3KM) HJIM PBIXJIOW BOJOKHUCTOM (MOIKOXKHAS >KUPOBast
KJIeTUaTKa, OKojocepieuHas cyMka). CoeMHUTENbHAs TKaHb 00pa3yeT BHYTpEH-
HIOIO cpelly opranusma (KpoBb, JHM(]a); CBA3BIBAET OpraHbl MEXy co00ii (KpOBb,
auMda, CBSI3KM); 3alllMIIAeT OPraHbl (KPOBb, KOCTH, XPAIIHN); TPAHCIOPTUPYET MHUTA-
TEeJIbHBIE BELIECTBA U KUCIOPOA (KPOBb).

Mbiweynas mkanb COCTOUT U3 MBIIIEYHBIX KJIETOK — BOJOKOH, ()yHKIIMOHAJIBEHO
CBSI3aHHBIX CO CKEJIETOM M BHYTPEHHUMHM opraHamMu. C MBIIIEYHOM TKAHBIO CBSI3aHbI
JBUKEHUS U (YHKIIUU OPTaHOB.

Hepenas mkanb COCTOUT W3 JIBYX THUIIOB KJIETOK — HeUpOHO8 W HEUPOIIHUU.
Heiipoenus siBnseTcss MEJKON 3Be3/14aTON KJIETKOM ¢ oTpocTkamu. HepBHast TkaHb
COCTaBJIIET OCHOBHYIO MAacCy TOJIOBHOTO M CIIMHHOIO MO3Ia; CBS3BIBAET MO3I CO
BCEMH OpPTraHaMM; PEryJIupyeT paboTy OpraHOB M 0OECIEeYMBAET CBSI3b MEXKAY pas-
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Puc. 6. Buytpennue opransl Tena: [ — Tpaxes;

2 — nu1eBo; 3 — KpOBEHOCHbIE COCY/Ibl; 4 — CEpILIE;
5 — nerkue; 6 — quadparma; 7 — redeHb; 8 — JKeIyI0K;
9 — ceneseHka; /() — MoKETyI0UHAS JKEe3a;

11 — mouku; /2 — TOHKas KUIIka; /3 — MOUETOYHUK;
14 — toncras kuuika; /5 — MOYEBOH My3bIpb.

Opranbl. Opran — yacTh Tena, UMEILIas OInpe-
JeNeHHYI0 CTPYKTYypy u (opmy. Opransl oTinya-
10TCsl 10 (OpMe, CTPYKTYpE, MECTY PACIOJIOKECHUS
B OpraHu3Me M BbINOJIHAEMOM QyHKUMU. Jlerkue, mouku u cepiaue SBISIOTCS BHY-
TPEHHUMH OpraHaMH, PaclOOKEHHBIMU B MONOCTU Teiaa. COOTBETCTBEHHO PYKH,
HOT'H, TJ1a3a U T'yObl, paciiojoKeHHbIE CHApY KU TeJla, SIBJSIOTCS BHEIIHUMU OpraHa-
M. OpraHbl COCTOSIT U3 HECKOJIBKMX BUA0B TKaHell. OHM cHaOXeHbl KPOBEHOCHBI-
MU COCyJlaMH U HEpBaMHU.

Cucrema opranoB. Oprasbl, BBITOJIHSIOMKE 00UIy0 (HyHKIIHIO, BMecTe 00pa-
3yIOT cucTeMy opraHoB. CyIeCTBYIOT ONOPHO-IBUTATENbHAs, KPOBEHOCHAS, JIbIXa-
TeJIbHAS, BBIICIUTENbHAS, MUIIEBAPUTEIbHAS, S9HJIOKPUHHAS TI0JIOBAsi CUCTEMBI Op-
T'aHOB.

IIpoBepsTe cBOM 3HAHMA!

1. Pacnionokurte B mpaBUILHOM HOpPSJIKE Ha3BaHUS CTYNEHEH OpraHu3aluu KUBOTO Op-
raHu3Ma, HauWHas OT CaMOTO MaJIeHbKOTO: A — opraH, b — dyHKIIMOHATBHAS CHUCTE-
Ma, B — Tkanb, I — kneTka, [ — cuctema opranos, E — opranusm.

2. CocraBpTe TapHbIE OTBETHl W3 HA3BAaHUW MOJOCTEH Tela W PACIOJIOKEHHBIX B HHUX
opraHoB: A — Mo3roBas KopoOka, b — M03BOHOUHBIN KaHall, B — rpymHas kieTka,
I' — OpromHas mosoctk, /| — momocts Taza, E — monocts pra, XK — monocts Hoca, 3 —
rIa3HuNa; | — 361K, 3yObl, 2 — TOJIOBHOM MO3T, 3 — Tpaxes, JIeTKHe, Cep/Ile, MUIIEBOI,
4 — KemyIoK, TIEYCHb, KSITIHBIN ITy3bIPpb, TOHKAs KUIIIKA, TOJCTas KUIIKa, 5 — TJasa,
6 — penenTopsl 3anaxa, 7 — mpsMas KUIIKa, BBIICIUTEIbHBIC U TOJOBBIE OPTaHbI, 8 —
CIIMHHOM MO3T.

OTBeTbTE HA BONPOCHI:

1. Opranu3m yenoBeKa COCTOMT M3 TKaHEU, KJIETOK, OpraHoB. [louemMy MBIIIIIbI, KOCTH U
JIpyTye TKaHW HEJb3sl Ha3BaTh OpraHaMu’?
2. MoryT a1 KJIETKH, UMEIOLINE CXOAHYIO0 CTPYKTYpY, 00pa3oBaTh OopraHbl?
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IJIABA II. PETYJISIIIUS ®YHKIMA OPTAHU3MA

§ 5. 'ymopasibHast 1 HepBHasi peryasinui GyHKIMA OPraHu3mMa

Opranusm — nenoctTHas cucrema. OyHKIMU KIETOK, TKAHEH, OPraHOB U CUCTEM
OpPraHOB B OPraHM3M€ OCYLIECTBIIIOTCS COITIACOBAHHO, KAK €JMHAs LIEJIOCTHAs CHU-
crema. Takast koopauHaIMs paboOThl OPraHOB OCYILECTBISETCS TYMOPaJIbHBIM IyTEM
(mat. gumo — «KUAKOCTb») TOPMOHAMH, BbIPAOATHIBAEMBIMH OCOOBIMH CEKPETOPHBbI-
MH JKeJIe3aMU B KPOBb, JIUM(]Y U TKAHEBYIO KHJKOCTb, & TAKKE HEPBHOW CHUCTEMOIL.

I'ymopanbHas peryiasinusa GyHKuuid opranusMa. XUMUYECKHE BEUIECTBA, MPO-
U3BOAMMBIE OCOOBIMH JKEJIe3aMHU, PEryJIHpYIOT BCE MPOLECChl, MPOUCXOAAIINE B Op-
raHu3me. BOJBbIIMHCTBO M3 3TUX BEIIECTB OKa3bIBAaeT O0JIbLIOE (PU3MOIOTHYECKOE
JeficTBUE Ha PabOTOCIOCOOHOCTD OpraHU3Ma MPH OYEHb HU3KUX KOHICHTPALUX, 110-
ATOMY MX Ha3bIBalOT OMOJIOTMUECKH aKTUBHBIMHU BellecTBaMu. JKesesbl, BbIpabaThiBa-
IoIMe OMOIOTMYECKH aKTHUBHBIC BEIIECTBA, HA3BIBAIOT CEKPETOPHBIMU JKeNe3aMu. ITH
BEILIECTBA PETYIUPYIOT (YHKIMIO OpraHM3Ma Ha BCEX YpPOBHSX opranuzaunuu. OHU
MOTYT yJIy4IIaTh, T.€. 3aIyCKaTh WM 3aMeIJIATh (TOPMO3HUTH) (PYHKIMU OpPTraHu3Ma.

T'opmonbl. bronornuecky akTUBHbBIE BEILIECTBA BbIPAOATHIBAIOTCS BHYTPEHHUMU
Y CMEIIAHHBIMU JKEJIE3aMH M Ha3bIBAKOTCSI TOPMOHAMHU. [ OpMOHBI pacpOCTpaHAIOT-
Csl 110 BCEMY OPraHMU3MY 4epe3 KpOBb U KOHTPOJIHUPYIOT IPOLECCHI, POUCXOAIINE
B opra"usMe. HekoTopsle TOpMOHBI BIAUSIOT TOJIBKO Ha OIPEIECICHHBIE OpPraHbl, Ha-
IIPUMEP, N10JIOBBIE TOPMOHBI BIMSIOT TOJBKO HA POCT U Pa3BUTHE NOJIOBBIX OPraHOB.
Jpyrue ropMoHBl, HaIpUMep, TOPMOH IIMTOBHUIHOM JKE€JIE3bl TUPOKCHH U aJpeHa-
JIMH HaJINOYEYHUKOB, BIMSIOT Ha (QYHKIIMHU OOJIBIIMHCTBA OPTaHOB.

HepBuas peryasinus pyHkuuii opranu3ma. HepBbl CBS3BIBaIOT T'OJIOBHOW U
CIIMHHOW MO3I CO BCEMHU OpraHamMu. MexXay MO3roM M OpraHaMH CyILIECTBYIOT ABY-
CTOPOHHHE HEPBHBIE CBSI3U. MO3I KOHTPOJIUPYET OPraHbl C IOMOILIBIO JIEKTPUYECK-
UX CUTHAJIOB — HEPBHBIX MMITYJIbCOB, MEPENaBAEMbIX uepe3 MeMOpaHbl HEPBHBIX
KJIeTOK. HepBHbIE MMITYJIbCHI TaK»e BO3JACHCTBYIOT HA OPraHuU3M Kak Ouojoruyec-
KM aKTUBHBIE BEUIECTBA, CTUMYJUPYIOIINE MU 3aMeIfione QyHKIUMH KIETOK,
OpraHoB WJIM OpraHu3Mma.

HepBuast perynsiuust GyHKIMI OpraHu3Ma OCYIIECTBIISIETCS MOCPEICTBOM JIBY-
CTOPOHHEW CBSI3U MEXJYy CIIMHHBIM M TOJOBHBIM MO3IOM M BCEMH OpraHaMHy Teja.
IIpn m3MeHeHUN BHEIIHEW CPElbl HAa HEPBHBIX OKOHYAHUSX — peyenmopax, Haxo-
JALIMAXCSl B OpraHax, BO3HUKAIOT HEPBHBIE MMITYJIbChl — AJIEKTPUUECKHE CUTHAJIBL.
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HepBHble uMmysbebl yepe3 MeMOpaHbl YyBCTBUTEIbHBIX HEHPOHOB NEpenatoTcs B
CIIMHHOM M TOJIOBHOW MO3T. DTHU CUTHAJbl MOCTYMNAIOT OT MO3ra K OpraHaM ¢ MoMo-
IIbIO JIBUTATEJIbHBIX HEWPOHOB. [0/ BIMSAHMEM HEPBHBIX MMITYJIBCOB MBILIIBI Ha
OpraHax HauyMHAaIOT COKPAIAThCs, U OpPraHbl BBIMOJHSAIOT padory. bmaromaps aBy-
CTOPOHHEH CBSI3M MEXY OPraHU3MOM U OKPYXKAIOLIEH CPeo IPOUCXOAUT aarTa-
1Sl OpraHu3Ma M MOAJEPKUBAETCS MOCTOSHCTBO BHYTPEHHEN CpeEJibl.

Camoperyasiuusi. ['ymMopanbHas ¥ HEpBHas peryisnuud oOecrneyrBaroT B3au-
MOCBSI3b BCEX OPraHOB U UX CUCTEM, KOOPAMHALIMS UX JESITENIbHOCTH, B Pe3yjIbTaTe
Yero opraHusM (pyHKIIMOHHpYET KaK eluHas cucTeMa. DTOT MPOIECcC Ha3bIBAETCS
camoperyJisiuueii. OTHOCUTEIbHOE TMOCTOSHCTBO BHYTpPEHHEH cpenbl U ero (yHk-
[IMOHAJIBHBIX YacTeil oOecrieunBaeTcs camoperynsauueil. [Ipu HapymeHun mocTosH-
CTBa BHYTpPEHHEW Cpeibl MOAKIIOYAIOTCS MEXaHU3Mbl caMoperyssiuuu. B pesyib-
TaTe BOCCTaHABJIMBAETCS HOPMAJIBHOE COCTOSIHME BHYTpeHHEH cpenbl. Hanpumep,
IpU TOBBIIIEHUU caxapa B KPOBHU TMOBBILIAETCS CHHTE3 Kpaxmaja B IEYEHH, MpHU
HTOM MPOUCXOAUT CHUKEHUE COZIEPIKaHUs caxapa B KPOBHU, U €r0 ypPOBEHb OCTAETCS
B TMIPEXKHEM COCTOSTHUHU.

Perynsauus cocrtaBa m (pyHKINU BHYTPEHHEH CpEIbl HA3BIBACTCS 2OMEOCMA3oM
(rpeu. «eomeocmaszuc» — 0e3 ABUKeHUS). ['OMeoCTa3 KOHTPOIUPYET BHYTPEHHIOK
CTPYKTYpy U QYHKIIMH OpTaHW3Ma MOCPEICTBOM COOCTBEHHBIX BHYTPEHHHX MeXa-
HU3MOB. CaMOCTOSITENBHOE YNPABICHUE OCYILIECTBIISETCS HAa KIJIETOYHOM YPOBHE.
Hanpumep, npu yBeIMUYEHNUH COAEP)KAHUS BEIIECTB B OpraHU3Me B KJIETKax Ipe-
KpalaeTcs UX CHUHTE3 WM, HA000pOT, IPU YMEHBIIEHUH MX COJCp)KaHUs B opra-
HU3ME HAaUMHAETCSA MX CHUHTE3 B KJIETKaX.

Takum oOpa3oM, rymopajbHas ¥ HEpBHAsl PEryJsluu 00eCleurnBalOT B3aUMO-
CBSI3b BCEX OPTaHOB M WX CHCTEM, PETYIUPYIOT (YHKIIMH OpraHW3Ma KakK IIeJI0CT-
HOI cucTeMbl. bronoruueckn akTUBHBIC BellecTBa (FOPMOHBI) U HEpBHAsI CUCTEMa
00€ecCreunBaloT MOCTOSTHCTBO BHYTPEHHEH Cpe/Ibl U er0 (YHKITHIA.

IIposepsTe cBOM 3HAHMA!

1. CocTaBbTe MapHbie OTBETHI U3 TEPMUHOB U COOTBETCTBYIOIIMX UM 3HaYeHUU: A — ro-
MeocTtas, b — peuenTopsl, B — rymopainbHoe BBenenue, I — HepBHbIE UMITYJIbCHI, J| —
OMOJIOTMYeCKN aKTHBHBIC BemmecTBa, E — camoperymsnus, K — HepBHAs peryssius;
1 — yepe3 HepBHBIEC CUTHAJIBI, 2 — Yepe3 BHYTPEHHIOK Cpedy, 3 — CUTHajbl, 4 — oCy-
IIECTBIISAETCS. HEPBAMU U FOPMOHAMHM, 5 — CBOMCTBO OpraHM3Ma COXpPaHATH MOCTOSH-
CTBO BHYTpPEHHEW cpebl, 6 — 4yBCTBUTEIbHbIE HEPBHbIE OKOHYAHUS, 7 — TOPMOHBI,
(epMeHTbI, BUTAMUHBI.
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2. Onpenenute MOPsAOK I'YMOPaJIbHOM perynsuun QyHKIU opranu3Ma: A — BEIIECTBO
MOCTYNAEeT BO BHYTPEHHIO cpeny, b — o BausHuEM rOpMOHOB U3MeHseTcs paboTa
OpraHoB, B — n3MeHeHue cpezbl BIUSET HA CEKPETOPHBIE XkKelessl, ' — BemecTBo oka-
3bIBa€T BJIMSHUE Ha KJIETKH, J| — Keje3bl HAYMHAIOT BbIpAaOAThIBATh OMOJIOTMYECKU
AKTHUBHBIC BEILLECTBA.

3. B kakoM NopsaKe OCYIECTBIIAETCS HEPBHAsl peryauus? A — Bo30yKAE€HHE B HEPBHbIX
OKOHYAHMSX MPEBPAILACTCsl B HEPBHBIE CUTHAJBI, b — BO30yK1al0TCsA HEPBHBIE OKOH-
YyaHus, B — HepBHBIE CUTHAJIBI U3 MO3Ta IIEPENAIOTCA HA OpraHbl, I — U3MEHEHUs OKpy-
JKAOLIEH CPeJlbl BIUAIOT HAa OpraHusM, [ — HEpBHBIE CUTHAJIBI IIEPEAAIOTCS B CIIMHHOU
U TOJIOBHOM MO3T, E — cokpallleHHeM MBI OCYIIECTBIsEeTCS paboTa OpraHoB.

OTBeTbTE HA BONPOC:

1. HopmanbHas esSTeIbHOCTh OpraH1u3Ma CBsi3aHa ¢ IOCTOSIHCTBOM BHYTPEHHEH Cpeabl.
Yem MOXKHO OOBSICHUTH COXpaHEHHE IOCTOSHCTBA BHYTPEHHEH Cpedbl MpH yrnoTped-
JICHUU OOJBIIOrO KOJIWYECTBA COJICHON MUINU U OOJBIIOr0 KOJHYECTBA BOMBI?

§ 6. Kene3bl cekpenuu, MUTOBUIHAA KeJjie3a

IlonsiTue o kese3ax cexpeunu. [To crpoeHuto 1 GyHKIUAM BBIIEIAIOT KeJE3bI
BHEIIHEH, BHYTPEHHEH U CMEIIaHHOW cekpenuii (puc. 7 u §).

K ocenezam enewneii cexpeyuu OTHOCSTCSI CIIOHHBIE JKEJE3bl, KeEJIEe3bl CTEHOK
KHMILIEYHHUKA U XKelly/iKa, MOJIOYHbIE, JKUPOBBbIE U ClI€3HbIE Xkelye3bl. VX cekpeThl mo

Puc. 7. Xenes3nl BHEIIHEH 1
CMELIAHHOW CEKPELUH:

1 — cie3HbIe XKeTe3bl,

2 — CIIFOHHBIE KEJIC3hI;

3 — neyeHb; 4 — NoKeIyA0UHAs
Kenesa.

Puc. 8. Kenesbl BHyTpeHHEH U

4 CMEIIaHHOM CeKpeLuu:
1 —runodus; 2 — smudus; 5

3 — OKOJIOIIUTOBU/THBIE KEJIe3bl;

4 — WUTOBHUIHAS JKeNe3a;

5 — HaamoueyHbIE KeJe3bl;

6 — MoKy I0YHAS JKee3a;

7 — TIOJIOBBIE JKEJE3BI.
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0cOOBIM KaHaJbllaM HOCTYNAIOT BO BHYTPEHHIOI HOJIOCTh OPraHOB MJIM BO BHEI-
HIOIO cpefy (IOBEPXHOCTh KOXH). DEpMEHTHI CIIIOHHBIX M KMIIEYHBIX JKejle3 yya-
CTBYIOT B Il€peBapUBAaHUM MUILH.

Kenesvl 6nympenneii cexpeyuu He UMEIOT CIIELIMATIBHBIX TPOTOKOB, UX TOPMOHBI
BBIJICNIAIOTCS B KPOBb. K HUM OTHOCATCS IIMTOBUIHAS *KeJie3a, OKOJIOIIMTOBHUIHBIE
JKEIe3bl, HaIMOYSUHUKH, BUIIOUYKOBAs jKeje3a, TUIohu3, SIudus3.

HexoTopsie ene3bl GyHKIIMOHUPYIOT KaK *KeJie3bl BHYTPEHHEH U BHEUTHEH cek-
peyuu. VIX Ha3bIBAIOT cMeulaHHbiMu dcenezamu. K HUM OTHOCATCS TOMKETYH0U-
Hasl JKeJie3a, TOJIOBbIE JKesie3bl U neyeHb. [lomkenynounas sxenes3a BoIpadaThiBacT B
KpPOBb TOPMOHBI (HapUMeEp, WHCYNHH), a B MOJOCTh KUIICYHUKA U JKEITyAKa — MH-
meBapuTenbHbie pepMeHThl. [10710BbBIe jKene3bl BRIACISIIOT B KPOBb IOJIOBBIC TOPMO-
HBl, @ B MOJIOCTh IOJIOBBIX OPraHOB — SIMLEKJIETKU U CeMEHHbIE KIeTKU. [leuenb B
KHIIEYHUK BBIPA0ATHIBACT JKENUb, @ B KPOBb — T'€M U Apyrue OenKu, BXOASIIUE B
COCTaB KpPOBH.

IlnToBUIHAS :KeJie3a — camas OoJblas Kejae3a BHYTPEHHEH CeKpeluu B op-
raHusMme. Y NATWIETHUX U JIECATUIICTHUX JIeTel oHa cocTamisieT okojo 10 T, a 'y
B3pociibiX — 25-30 r; pacnoyiokeHa B MepeIHe YacTH e U NPUMBIKAET K Mepe-
Hell 1 3a7Hei yacTu roptanu (puc. 9). XKeneza cocTouT U3 JIeBOM U MpaBoil gonei ¢
OOJIBLIIUM KOJIMYECTBOM KPOBEHOCHBIX M JUM(PATHUUECKUX COCYA0B U HEPBOB.

['OpMOH HIMTOBUHOM 3Keje3bl TUPOKCHH CIOCOOEH YCKOPUTh OOMEH BEUIECTB U
YCUJIUTh HEPBHYIO BO30yAMMOCTh. B THUpokcuHe conepxkutcs MHoro Hoxaa. Jedu-
IUT WJIK Ype3MEepHOE MPOU3BOACTBO 3TOr0 TOPMOHA BBI3BIBAET TshKEJble 3a00seBa-
HUus B opranusMe. JlehuuuT THPOKCUHA y AeTed MPUBOIUT K Pa3BUTHIO OOJIE3HU
KpemuHu3mM — 3aMeIJICHUIO POCTa, YMCTBEHHOTO U (u3uueckoro pasputus. Hapy-

Puc. 9. Pactionoxenue
NIUTOBUIHOM (a) 1
MapanuTOBUIHOM (0)
JKeme3bl: [ — MMUTOBUIHBII
Xpsiii; 2 — IUTOBUTHAS
Kenesa; 3 — riaoTka; 4 —
OKOJIOIIUTOBUIHBIC JKeJIE3bL;
5 — numeBon; 6 — Tpaxes;
7 —aopra; § — apTepuu u
BEHBL.




nieHue (YHKIIUU 3TOH Keje3bl Y MOXKHUIIBIX JIFOJEH MPUBO-
JUT K CHWKEHHIO TUPOKCHHA B KPOBHU U Pa3BUTHUIO MUK-
cedemvl. bone3Hb XapaKkTepusyeTcs CHUKEHHEM OOMeHa B
OopraHusme, yCHJIeHHeM BO30yJIMMOCTH HEPBHON CHCTEMBI U
NosIBJICHHEM OTeKOB Bek (puc. 10).

Hedunut #fiona B Boge B HEKOTOPHIX PETHOHAX BbI3bIBA-
€T POCT IIUTOBUTHOM JKEJIE3bl, UTO SIBJISIETCS MPUUMHON 00-
Je3HU 9HOemuyeckozo 300a (puc. 11). ns npodunakTuku
00JIe3HU TTPOBOAMTCS HOJMPOBAHKE MUIIEBOW COJIH.

[oBbimenne GyHKIMH IIUTOBUIHON KENE3bl TPHUBOAUT
K U30BITOYHOMY BBIICJICHUIO THPOKCHHA B KPOBb, YCUIICHUIO
oOMeHa BEUIeCTB W TOBBIIICHUIO BO30YyIMMOCTH HEPBHOU
cuctembl. [Ipu aTOM denoBek ObicTpo TepseT Bec. [lpu sToi
0ose3Hu, Ha3bIBaEMOU mupeomoxcukosom, unu bazedosoii
bonesnvro (puc. 12), yenoBek XyJeeT, ero ria3a CTaHOBSITCS
HEECTECTBEHHO BBIMTyUYeHHBIMU. {7151 nmedeHus Oone3HH uc-
NOJIB3YIOTCS MpenapaTsl, CHUXKAIOIIKE IeHCTBHE TOPMOHA.

B nepuon nosnoBoro cozpeBaHus y JEBOYEK HM3-3a HEKO-
TOPOTO TMOBBIMIECHUS (YHKIIMUA IUTOBUIHOW KEIIE3bI TOSIB-
JSA0TCA cnadble CUMIOTOMBI THPEOTOKCHKO3a: pa3lpaku-
TEJIBHOCTh, OECCOHHMIIA, CHUKEHUE alleTHTa U yCUJICHUE
MOTOOTACICHHUS.

IIpoBepsTe cBOM 3HAHMA!

1. CocraBeTe napHble OTBETHI U3 HAa3BaHWI XKeJle3 CEKPELUU U
UX CBOMCTB: A — BHYTpeHHME, b — BHemHue, B — cmeman-

Puc. 10. bone3un
MHKCEIEMA.

Puc. 11.
DHIEMHUYECKNN 300.

Puc. 12. bazenosa
00J1e3Hb.

HbIE; | — CEKPEeThI BBIACIISIOTCS B MOJIOCTh OPraHOB U B KPOBb, 2 — CEKPETHI NOCTYIIa-
IOT B KPOBb, 3 — CEKPETHI MOCTYMAIOT B MOJOCTh OPTaHOB MJIM Ha MOBEPXHOCTH KOXH.

2. CocraBbTe MapHbIE OTBETHI U3 Ha3BaHUI OOJE3HEH, CBSI3aHHBIX C TOPMOHOM THPOKCHU-
HOM, U COOTBETCTBYIOIIMX UM MPUYMH: A — KpeTuHU3M, b — mukcenema, B — snje-
muuecknit 300, I' — bazenosa 6onesns, /[ — TMpeoTOKCHKO3 y AeByIIek; 1 — mpu He-
JIOCTaTKEe TUPOKCUHA y B3POCIHbBIX JIO/ICH, 2 — IPU HEJ0CTAaTKE o/ia B BOJiE, 3 — HEKO-
TOPOE TMOBBIECHNE (PYHKIIUY NIMTOBUIHON JKelle3bl, 4 — YCHUIICHUE CHHTE3a IOPMOHA
TUPOKCHUHA, 5 — Pa3BUBACTCS MPH HEJAOCTATKE TUPOKCHHA y JETEH.

3. CocraBbTe MapHbIC OTBETHI M3 Ha3BaHMK 00JIE3HEH M COOTBETCTBYIOIIUX UM XapaKTep-
HBIX NMPU3HAKOB: A — KpeTuHU3M, b — mukcenema, B — sunemuueckuii 300, I' — baze-
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JoBa 0ose3Hb, /| — THPEOTOKCHKO3 y AeByIeK; | — 3ameniieHne oOMeHa BEIIECTB U
B030y>K/IeHHE HEPBHOM CHUCTEMBI, OTEKH BEK, 2 — 3aMEIJIEHUE POCTa, YMCTBEHHOTO U
(u3nyecKkoro pa3BUTHS JETei paHHEro0 BO3pacTa, 3 — pa3apa’KUTEIbHOCTD, MOBbIIIE-
HUE BO30YJTMMOCTH HEPBHOW CHCTEMBI, 4 — yCHJIeHHe 0OMeHa BEIIeCTB, My4eriia3ocTh
U TIOXYJIEHUE, 5 — yBEIWYEHUE IMUTOBUIHOMN KeJe3bl, OMYyXOJb Ha IIee.

4. CocTaBbTe NapHbIC OTBEThI M3 HAa3BaHWK OOJE3HEW M COOTBETCTBYIOIIUX MM CIOCO-
0oB JeueHus: A — KpeTHHU3M, MUKcenaema, b — sHaemuueckuit 300, B — baszenosa
0ose3Hb, I — TUPEOTOKCHKO3 Yy JIeByIleK; | — HoauMpoBaHHWE MOBApEHHON COJH, 2 —
MHOTJIAa yIAJISIOT YacTh KeJe3bl, 3 — IMpenaparhl, MOBBIIIAIONUE QYHKIIUU JKEIE3bI,
4 — mpenaparkl, TOHKAIONINE (QYHKITHH KeJe3bl.

OTtBeTbTe HA BONpPOC:

HpI/I SHACMHUYCCKOM 300€ B 00JaCTH IIEH TMOSBIISETCS OITYXOJIb. MoxHO 1M JIeUUTh
OIIYXOJIb XUPYPruieCKUuM yIAaJICHHUEM YaCTU OHyXOJ’II/I?

§ 7. Ctpoenne u pyHKUMH OKOJOWIUTOBUAHBIX,
BHJIOYKOBOIl M HAIMOYEYHBIX Keje3, runopusa

OKo0JI0IIMTOBHAHBIE :KeJle3bl COCTOAT M3 4YEThIPEX JOJIeH, PacHoJ0XKEHbl B
TKaHSIX 3aJIHEH YacTH IMUTOBHIHOW JKelle3bl. BripabaThiBaeMbIi UMW TIapaTrop-
MOH PEryJupyeT cofaepkaHue kKaiubpims U Gocdopa B KpoBU, HEPBHOE U MBIIIEYHOE
B030y>kaenue. [laparropmon HeoOxonuMm st pocta. [loBeimenne QyHKIMH Kene3
NPUBOAMT K IMOBBILICHUIO MApaTroOpMOHA M KaJbLKsS B KpoBU. M3-3a BBIMBIBaHMS
KaJbIIMsl KOCTH CKelleTa CMATYAITCA U JIe(GOpMUpPYIOTCS; CHUXKAETCsS BO30yIH-
MOCTh HEPBHO-MBIIICYHONW CHUCTEMBI, MPOUCXOIUT pacciabieHne MBIMII, YEeTOBEK
CTAaHOBHUTCS BsUIBIM M OBICTpPO yTOMuIsieTcs. CHHTE3 mapaTropMOHa MPOUCXOAMT B
npucyTcTBun BuTamMuHa D. CHmkeHune QpyHKIN jkene3 MPUBOANUT K CHUKEHHUIO CO-
Jiep KaHue KaJblUs B KPOBH, MOBBIIICHNUIO BO30YIMMOCTH HEPBOB U MBIIIIT, HAOIIO-
JlaeTcsl IposKaHUe TYO U PYK, TOSIBISETCS OONE3Hb anunencus (memanusl).

IM'mnogu3 nMeeT TopoxoBUIHYIO (HOPMY M pacrojaraeTcs Ha HUKHEH MOBEpX-
HOCTH TOJIOBHOTO Mo3ra. Bec rumodmusa y B3pocnbix mronei cocrasiser 0,5-0,6 T.
['mmodu3 cBs3aH ¢ THIOTAaMyCcOM MO3ra 4epe3 KpOBEHOCHBIE cocyabl (puc. 13).
[opmonbl THMOdH3a BIUSIOT HA OONBIIMHCTBO KeJie3 BHYTpeHHEH cekperuu. [op-
MOH THIO(pH3a coMamomponut BIUSET Ha POCT. YCUIICHHOE BbIIEJIEHHE TOPMOHA B

»



Puc. 13. a — ctpoenue runodusa: / — mepemHss 105s; 2 — CPEAHASA OIS,
3 —3a/Hss OIS O — PACTIONOKEHUE CEKPETOPHBIX JKEJIe3 B TOJIOBHOM MO3Te:
4 — nonymapus ToJIOBHOTO MO3Tra; 5 — 3nudu3; 6 — TunoTagaMmyc; 7 — Tunogus;
8 — IPOMEKYTOUHBIN MO3T.

paHHEM BO3pacTe CTUMYJIHMPYET POCT U BbI3bIBAET TMTAHTU3M Y J€Te. Y MOKUIIBIX
JIONIeH yCUJIGHHOE BBIJICJICHHE TOPMOHA MOYKET BBI3BATh pa3IUYHbIC O0OJIE3HU: aKpO-
Merajiio, yBeJIMUeHNEe KOCTE! U CTOI, YCHIIEHHBIHN poCT sA3bIKa U Hoca. Ero anpeHo-
KOPTUKOUJIHBIA TOPMOH PETYIUPYET HAMOYCUHU KU, TUPEOTPOIHBIN TOPMOH — II[HU-
TOBUJIHYO JK€JI€3Y, TOHaJOTPOIHbBIN FTOPMOH — IOJIOBBIE JKEJE3bI.

Anuu3. Snudus pacroiokeH B CPEIHEM MO3Te Y OCHOBAHHSI TOJIOBHOTO MO3Ta.
Ero ropmon menaToHMH BIIMSI€T Ha MUTMEHTHBIN OOMEH B opraHuszMe. MenaToHuH,
BO3JICHCTBYS Ha TOHAJOTPOIHBIA TOPMOH THIO(HU3a, 3aMEIIIIET MPEKICBPEMEHHOE
nonoBoe pasputue neteid. [locnemusis (yHkius snupuza yCHINBACTCS 10 CEMH-
JIETHErO BO3pPAaCTa, 3aT€M HAYMHAET 3aMEJISIThCSl U OKOHYATENIbHO IpEeKpalaeTcs ¢
MOJIOBBIM CO3PEBAaHUEM MOAPOCTKA.

BusioukoBasi :kese3a (mumyc) pacroyiokeHa B TPyAHON KJIETKE, MO3aJu T'Pyj-
HOM KOCTH. Y HOBOPOXJEHHBIX OHa BecuT Bcero 12 r, B Bo3pacte 14-15 ner nmo-
cruraer 30—40 r. [lo Mepe B3pocieHHsT peOCHKa yMEHbIIaeTcsa. [ OpMOH THMO3WH
CHIDKAeT (DyHKIUIO TIOJIOBBIX OPraHOB M MPEAOTBPAIIAET MPEXKICBPEMEHHOE TOJIO-
BO¢ co3peBaHue AeTel. [lpu HapymieHwn (QyHKIMM JKelle3bl y AeTel HaOiromaet-
Csl IPEXACBPEMEHHOE TOJIOBOE co3peBaHUe (pocT OOpobl, rpyau B Bo3pacte 8—10
net). TUMO3WH cTUMYNHpyeT oOpa3oBaHUE JIMM(OIIMTOB U TIOJIOKUTEITHHO BIUSET
Ha (pOpMUPOBaHUE UMMYHHOU CUCTEMBI.

Hannouyeunnku. HajamouedHuku B BHJE HECKOIBKO YIUIOMICHHBIX MUPaAMU
PacIoIOKEHBI HAa ITPAaBOM U JIEBOM noukax. Kaxkaas sxene3a COCTOUT U3 HapyKHOTO
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KOPKOBOT'O U BHYTPEHHET0 MO3roBOro cioeB. KopkoBbIii ciioii BeIpabaThiBaeT Oosiee
40 TOPMOHOB, BIUSAIOIIMX Ha BOJHO-COJICBOW, OEIKOBBIN, YIJIEBOIHBIM OOMEHBI U
JIpyrue mnpouecchl B opraHu3Me. ['OpMOHBI aHIPOTre€H W ACTPOreH YCUJIMBAIOT Jiesi-
TEIBHOCTH MOJIOBBIX kene3. [Ipu HapymeHnn QyHKIIMK KOPKOBOT'O CJIOSI HAOYeY-
HUKOB MPOUCXOAUT MPEXKIACBPEMEHHOE I0JIOBOE CO3PEBAHME JETEH U TOABJICHUE
BTOPUYHBIX MOJIOBBIX MPU3HAKOB B PAHHEM JIETCTBE.

I'opmoH ajpeHannH, BbIpabaThIBAEMBbI MO3TOBBIM CIIOEM JKeJe3, IMOBBIIIAET
HEPBHYIO BO30YJAUMOCTh, CHH)KAET MBIIIEYHYIO YCTAJIOCTh, OKa3bIBaeT BIMSIHUE HA
COKpAaIIIEHUE CEP/ICYHBIX U JBIXaTEIbHbIX MBIIII. B CTpecCOBBIX CUTYalMX, HAIIPH-
Mep MPpHU CHJIHBHOM BOJHEHUH, MCITYTE, PE3KO TOBBIIIACTCS BhIpabOTKa aJpeHanHa,
MPOMCXOJIUT CYKEHHE COCYJOB U YCKOPEHHE CEplIeyHOro putma. B pesynbrarte mo-
BBIIIAETCS KPOBSHOE JaBJICHUE, YCKOPSETCS YTJICBOAHBIN OOMEH T.€. MpEeBpalCHHUE
TJIMKOTE€HA B TIIFOKO3Y.

IIpoBepnTe cBOU 3HAHMS!

1. CoctaBbTe MapHble OTBEThl M3 HAa3BaHMM jKeJIe3 CEKPELUU U MX MECT ParoyIOKEeHUs
B opranmsme: A — muTtoBuaHas, b — mapamuroBuaHsie, B — runodus, I' — snudus,
J1 — BuiioukoBas, E — Haanoueuynuku; 1 — HaJ MpaBoil U JIEBOM MOYKaMH, 2 — MO3a/IH
UIMTOBUIHOM *KeJie3bl, 3 — M0J] MOBEPXHOCTHIO TOJIOBHOIO MO3ra, 4 — B CPEAHEM MO3-
re, 5 — Ha 3aJ{HE MOBEPXHOCTU TPYIHOM KOCTH, 6 — Ha TIepeHEeH YacTH IIeH.

2. CocraBbTe mapHble OTBETHI U3 Ha3BaHUIl CEKPETOPHBIX jK€Je3 U UX TOPMOHOB: A —
NIMTOBHUIHASA, b — mapamuToBuanbie, B — runogus, I' — snudwus, /| — Bunoukosas, E —
HAJ0YeYHUKH; | — mapaTropMoH, 2 — COMaTOTPOIHMH, TOHAJO0TPOIl, 3 — MEJIATOHHH,
4 — TUPOKCHH, 5 — aHJPOreH, 3CTPOreH, 6 — TUMO3HH.

3. CocTaBbTe MapHble OTBETHI U3 Ha3BaHUI TOPMOHOB M WX (YHKIUH: A — THPOKCHH,
b — aapenanun, B — anaporen, I' — maparropmon, J| — actporen; 1 — perynupyet co-
nepkanue kajapius u pocdopa B KpoBHU, 2 — peryiaupyeT (yHKIHH MOJOBBIX JKEJe3,
3 — MOJOBOI TOPMOH XEHIIMH, 4 — MOBBIIIAET OOMEH BEUIeCTB, BO30YKJICHUE HEPB-
HOW CHUCTEMBI, 5 — YCHJIMBAE€T HEPBHOE BO30YXKJAECHUE, CHUKACT yCTAJIOCTh MBIIIIL.

OTBeTbTE HA BONPOC:

[Touemy mpu ycuneHWH paOOTHI IMIMTOBUHOW JKEJIE3bl MPOUCXOAT pa3MsITueHUE U
nedopmarus Koctei?
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§ 8. Ilom:xesrynouHasi M MOJIOBBIE Kee3bl,
peryjasinusi padoThl KeJie3 BHYTPeHHel ceKpenuu

Homxenynounas xesie3a. Hactp xkeiesbl, HA3pIBAEMOW OCTPOBKOM JlaHrepran-
ca, BblpaOaThIBaeT ropMOHbl. OJMH U3 TOPMOHOB XKEJE3bl — UHCYIUH PETYIUPYET
COZIepKaHMe TIIIOKO3bI B KpoBU. [ OpMOH, mpeBpaiasi n30bITOK TITIOKO3bI B Kpaxmall
IJINKOT€H, MO3BOJISIET CHU3UTh YPOBEHb caxapa B KpoBH. lIpu cHukeHuun caxapa B
KPOBH APYIrOM FOPMOH — 2/1F0KA20H HAYMHAET PACIICIIATh TJIMKOIeH U yBEJINYUBa-
€T coziepKaHue TIFOKO3bI B KpoBH. HenocTtarok MHCyIMHA B KPOBU MPUBOAUT K IO-
BBILICHUIO YPOBHSI caxapa U BbI3bIBACT caxaphbiii Ouadem. [ OpMOH racTpyH BIHSET
Ha BBIJCTUTENBHYIO (DYHKIHIO KETy/JKa MUIIEBAPUTEIbHBIX (PEePMEHTOB.

[HoJi0BBIE AKeJie3bl — JKEIE3bl CMEIIAHHOM CEeKpeluu. MyKCKHUE TI0J0BbIE KElle-
3bl MPEJCTABISAIOT COOON mapy cemenHukoé — sudek. OHU TPOU3BOIAT B TOJIOBBIC
NyTH CEMEHHbIE KJIETKH, B KPOBb — T'OPMOHBI aHJAporeHoB. Hanbonee BaxHbINA M3
AHJPOrE€HHBIX TOPMOHOB — MeCMOCmepoH — BIIASIET Ha Pa3BUTUE BTOPUYHBIX MpU-
3HaKOB (yCbl, OOpoJa W JIpyrue NMPU3HAKUA MYXKCKOro moja). M30hITOK TopMoHa
IPUBOJUT K MPEKIEBPEMEHHOMY IIOJIOBOMY CO3PEBAHMIO, & €70 HEJOCTATOK — K 3a-
JIEp’KKe TOJIOBOTO CO3PEBAHUS M OBICTPOMY CTapeHHIO.

JKenckune nomnoBele xene3bl — napa AUYHUKOS, PACIIONIOKEHHBIX 3a MAaTKOM B IO-
JIOCTU MAJjoro Tasza. SAlMYHUKH, Hapsly C MPOU3BOJACTBOM SIMIIEKJIETOK, BBIACIAIOT
B KPOBb >KEHCKHE I0JIOBbIE TOPMOHBI. OIMH M3 TOPMOHOB — 3CmpoceH BIUSIET Ha
pPa3BUTUE BTOPUYHBIX IOJIOBBIX MPU3HAKOB, HA HOPMAJIbHOE TEUEHUE MEHCTPyaluu
u OepeMeHHOCTH. YacTpie mpocTyabl U MH(EKITMOHHBIE 3a00JIeBaHUSI MOTYT MpPUBE-
CTH K BOCHAJICHUIO SMYHUKOB U OECTIIOAMIO.

Peryasinusi cekpeTopHbIX (yHKUIMH sKese3. DyHKIMS CEKPETOPHBIX KEIJE3
KOHTPOJIMPYETCS B3aUMOJICHCTBUEM HEPBHBIX M T'yMOpPalbHBIX (akTopoB. B kade-
CTBE MpUMEpa MOXKHO TMOKa3aTh COBMECTHOE BIMsSHHWE TUMO(U3a U TUIOTAJIaMyca,
KaK 4acTh I'OJIOBHOT'O MO3ra, Ha paboTy JIpyrux keles.

INon nmeficTBueM ompeneneHHbIX (PaKTOPOB MPOUCXOIUT U3MEHEHUE BHYTpPEHHEH
Cpellbl OpraHu3Ma U BO3HUKHOBEHHME CTPECCOBOIrO cOCTOsHMSA. Cmpecc BO3HUKAET
Ipy MPOCTyJe, MOA JIeHCTBUEM Terula, OOJNH, MPH PA3IUYHBIX OONE3HSIX M 3MO-
UOHAIIBHBIX (hakTopax (CTpax, Bo3OyXAeHUE, pasapaxeHue). B pesynbrare 3THx
U3MEHEHUU BO30YAMMOCTh HEPBHOW cUCTeMbl u3MeHsieTcs. [log meicTBUeM BO3HU-
KaloLUX HEPBHBIX HMMITYJIbCOB AKTHUBUPYETCS TUIIOTAIAMYC, U €r0 CeKpemopHbvle
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KJemKy TPOU3BOIAT TOPMOHBI, KOTOPbIe aKTUBUPYIOT TUnopu3. ['opMoHBI runodu-
3a BIUSIOT HA JIPyTHE KeJe3bl U YCUIMBAIOT UM CHUKAIOT UX (YHKIUH.

Takum 00pa3om, runotanaMmo-runodusapHas CHCTeMa BIUACT Ha (PYyHKITUU BCEX
OpraHOB: U3MEHSET COCTaB KPOBHU, YCKOPSIET PadOTy CepAeuHO-COCYANUCTOH CHCTe-
MBI, IOBBIIIIAET KPOBSHOE JaBJICHNE, YCHIIMBAET paOOTy OPraHOB JIIXaTEIbHOW CHUC-
TeMbI, OOMEH BEUIECTB, CHA0KEHHE KPOBBIO MBIIII] U YCUIUBAET pabOTy OMOPHON
cucteMbl. Bce aTH M3MeHEeHHsT BMECTE CHM)KAIOT HAarpy3Ky Ha OpraHU3M.

IIpoBepbre cBOM 3HAHUSA!

1. CocraBbTe mapsl U3 *Keje3 U MECT UX Jokainuzanuu: A — runodus, b — snudus, B —
BUJIOUKOBaAs xkelie3a, I — nmomkenynounas xenesa, J| — cemennuk, E — suunuk; 1 —
AUYKO, 2 — CpeIHUI MO3T, 3 — OprolIHas MOJIOCTh, 4 — 0331 MAaTKH, OJIOCTh MaJIOro
Ta3a, 5 — HWXKHSIS IOBEPXHOCTh FOJIOBHOTO MO3ra, 6 — 3a7Hs1sl IOBEPXHOCTh I'PYIHHBI.

2. CocTaBbTe HapHbIE OTBETHI M3 XeJe3 U BbIpabaThIBAEMbIX UMM TOPMOHOB: A — THIIO-
¢u3, b — smudusz, B — Bunmoukosas xenesa, I — momkenynoanas xenesa, [l — ceMeH-
HUK, E — auunuk; 1 — scTporeH, 2 — aHJpOreH, 3 — TUMO3UH, 4 — UHCYJIUH, 5 — Me-
JATOHMH, 6 — COMATOTPOINHUH.

3. CocTaBbTe MapHbIC OTBETHI U3 TOPMOHOB M WX (yHKIMi: A — MenatonuH, b — coma-
TOTponuH, B — tumosun, I' — uncynun, [ — anaporen, E — scrporen, K — napar-
ropMoH, 3 — tupeotpon, M — ronagorporn; 1 — pa3BuTue BTOPUYHBIX IOJIOBBIX IPH-
3HAKOB, 2 — CHMKEHUE (DyHKIMH TIOJIOBBIX JKele3, 3 — peryisius padoThl MOJOBBIX
xenes, 4 — perynsiius padoThl HIUTOBUIHOM jKee3bl, 5 — CHUKEHUE caxapa B KpOBH,
6 — oOMeH nmurmMeHTa, 7 — oOMeH Kajiblus u ¢pochopa B KpoBH, 8 — pa3BUTHE BTOPHY-
HBIX MYXCKHUX TOJIOBBIX HPHU3HAKOB, 9 — BIMSIET Ha POCT OpraHu3Ma.

4. B xakoMm MOpsAIKe OCYHIECTBISCTCS PErysiius YHKIHI CEKPETOPHBIX Kelie3 TUIo-
Tajamyco-runodusapHoil cuctemoii? A — aktuBanus runodusa, BHIpabOTKa rOpMO-
HOB, b — M3MeHsAeTCsE BO30OYIMMOCTh HEPBHOM cUCTeMbI, B — mox neiictBuem (akto-
pa MPOUCXOAMUT U3MEHEHUE BHYTpPEHHEH cpepl, [T — paboTa xene3 ycuinBaeTcs Win
cHIKaeTcs, /| — HepBHBIE UMITYJILCBHI TIEPENAIOTCS HA TUIOTaIaMyc, E — rumodusap-
HbI€ FTOPMOHBI BO3JEWCTBYIOT Ha Apyrue enesbl, K — rumnorajamyc akTUBHPYETCS
U HAYMHAeT BbIpaOaThiBaTh HEMPOrOPMOHBI, 3 — HEWPOrOPMOHBI BO3/AEHCTBYIOT Ha
runopus.

OTBeTbTE Ha BONpOC:

Korga venoBek o4YeHb B3BOJHOBAH, €0 CEpJIC HAUMHAET YACTO OWTHCS, JIBIXaHHUE
ydamaercs, oH noreer. C KakKMMH TPOIECCAMH B OPraHW3ME MOXKHO CBSI3aTh TaKoe
COCTOSIHHE YeioBeKa?
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- I11. ONOPHO-JIBUTATEJIbHASI CI/ICT-

§ 9. Crpoenue, pyHKIUHM U 3HAYCHHE
ONOPHO-ABUIATEJbHOI CHCTEMBbI

OnopHo-aBUTaTeNIbHAsE CUCTEMa COCTOUT U3 CKEJNeTa M MBIIIL, BBIMOJHSAIOMINX
JBUraTeNbHy0 QYHKIUIO B oprann3Me. CKeJeT U MbILILbI TPYAHON KJIETKH 3ally-
IIAIOT CEepJILE U JIETKHE, MBIIIIBI OPIOIIHON CTEHKH — JKeIYA0K, KUIIEYHUK U I10Y-
KH, 4eperHas KopoOKa — roJIOBHOM MO3T, TO3BOHOUYHUK — CHMHHOW MO3T OT pa3jiny-
HBIX BO3IEHCTBUIL.

Crpoenne ckesieta yesaoBeka. Ckener yenoBeka Bkitodaer oonee 200 kocreit
U COCTOMT U3 TaKUX OTJEJIOB, KaK MO3BOHOYHBIN CTOJIO; TOJI0BA, UM Yepel; TyJIOo-
BUIIIE; KOHEUHOCTH M UX mosica (puc. 14).

1

2
3
4
5
- © 7
8
9 ) | B
0o U
1 Puc. 14. Cxener Tena 4enoBeka:
12 / 1 —4eper; 2 — HUOKHSAA
il ,i |\l democTh; 3 — MO3BOHOYHHK;
' f 13 _ 4 — KIIOUMIA; 5 — JIOTATKa;
6 — TpyIHAas KOCTh; 7 — pedpa;
14 ' 8 — maeyeBas KOCTh; 9 — Tas3;
" 10 — noxrteBast Koctb; /1 — KOCTH
15 3aIICTHH; /2 — KOCTH KHCTH;
16 13 — 6enpo; 14 — KoneHHas
yarieuka; /5 — OoJblas
. OeprioBas KOCTb; /6 — Manas
17 Oep1ioBasi KOCTh; /7 — KOCTH

CTOIIBI.
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Puc. 15. CtpoeHue M03BOHOYHHKA!
a — otnensl (BUA ciepenu): [ — meiHslid, 2 — TpyIHOMH,
3 — MOSICHUYHBIH, 4 — KPECTLOBBIN; 5 — KOIUMKOBBIIA;
0 — 13ru0bl MO3BOHOYHMKA: | — KaHAaJ MO3BOHOYHUKA;
2 — WeHHbIH 10p/103; 3 — MOSICHUYHBIH J10p103;
4 — rpyanoii kudo3; 5 — KpecTHoBbIN K1]O3.

Tlozeonounux cocmoum nu3 33-34 coeqUMHEHHBIX
MEX]ly coO0M Mo3BOHKOB. Kask1blil MTO3BOHOK UMEET
TEeJ0, HECKOJIBKO OTPOCTKOB U oTBepctue. [Ipu cio-
JKEHUU TO3BOHKOB JPYT Ha Apyra B OJHOM pSy HX
OTBepCTHs 00pa3yIOT MMO3BOHOYHBIN KaHal. B kaHa-
JIe HaXOOUTCS CIUHOM MO3T. I103BOHOYHMK SBIISICTCS
oceBbIM ckeneToM. K HeMy mpHUKpernisitoTcst Bce KO-
CTHU 4eoBeka. I103BOHOUHHUK COCTOMUT U3 5 OTIEIIOB.
[leiinprii oTnen oOpa3oBaH u3 7, rpynHod — u3 12,
MOSICHUYHBIN — U3 5 1M03BOHKOB. KpecTioBblii oTaen
COCTOUT M3 5, KOIMUMKOBEIA — U3 4—5 HEMOJIBHKHO
COCIMHEHHBIX MO3BOHKOB (pHC. 14).

Ckenem 2on06bt COCTOUT U3 23 COCIMHEHHBIX
KOCTEH, pa3JesseTcsl Ha MO3TOBYIO U JIMLIEBYIO 4Ya-
ctu. Ckener MO3roBOM YacTH COCTOUT M3 MApHBIX

TEMEHHBIX U BHUCOYHBIX, HEMapHbIX JIOOHOW M 3aThUIOYHOM KocTei. Ha muneBoit
YacTU MMEIOTCS KOCTU CKYJIbl, BEpXHHE M HUKHHUE YETIOCTH, HOCOBBIC U CJIE3HBIE

koctH (puc. 16).

Puc. 16. Cxener
TOJIOBBI: @ — BUJ] COOKY;
O — BUJI CTICpE/IH:

1 — TeMeHHas KOCTh,

2 — 100Has KOCTh,

3 — 3aTBUTOYHAS KOCTb,
4 — BUCOYHAS KOCTb,

5 — cKyJi0Bast KOCTb,

6 — HIDKHSIS YeJII0CTb,
7 — BEpXHSISl YEIIIOCTh,
8 — xocTH HOcCa.



Ckenem epyouoti kiemKu COCTOUT U3 12 TPyIUHHBIX
MO3BOHKOB, 12 map pebep u rpyaHON KOCTH. 3aHHE KOH-
bl BCEX peldep MPUKPEIIAIOTCS K IPYIHBIM HO3BOHKAM.
3aonue vacmu nepenHux 7 map, Tak Ha3bIBa€MbIX UCTHH-
HBIX pe0ep, HEMOCPEICTBEHHO MPUCOEANHSAIOTCS K TPY/I-
HOI KOCTH, a U3 OCTaJbHBIX 5 map pedep 3 mapsl, Tak Ha-
3bIBaeMble JIOKHBIE peOpa, Mpu MOMOIIN Xpsillla cHavyaa
CBSI3BIBAIOTCS MEXKIY COOOI, 3aTeM Yepe3 CeAbMYIO mapy
pebep coenuHAOTCS ¢ TPyAHOM KocThio. [locnennue nBe
napsl pedep, He COeAMHEHHBIE C TPYIHON KOCTHIO, Ha3bl-
BaloTCs Koneonowumucs peopamu (puc. 17).

Crenem @epxHux u HUJICHUX KOHEYHOCMEL COCTOUT U3
CKeneTa cBOOOJHBIX KOHEYHOCTEeW M WX MosicoB. CkeneT
BEPXHHUX KOHEYHOCTEH BKIIFOYAET B ce0s CKeNeT CBOOOI-
HBIX KOCTEH PYK: IUICUH, IPEATIeubs (JIOKTEBas U JIyde-
Basg KOCTH), KUCTU PYK (3amSICThsl, MSACTH, Naiblbl PYK).
[Mosic BepXHUX KOHEYHOCTEH COCTOUT M3 JIOMATKU M KIFOUHUIIBL.

Cxenem HUJCHUX KOHeYHOCMell BKITFOYAeT B ce0sl CKeJIeT CBOOOJHBIX KOHEYHO-
cTelt Hor: Oempa, rosieHu (Oonbimas OGepiioBasi U Majias OepiioBas KOCTH), CTOIIBI,
TUTFOCHBI, TIPEAIUTFOCHBI M KOCTH majiblieB. [losc 3alHUX KOHEYHOCTEH COCTOHMT W3
JIBYX Ta30BBIX KOCTEH.

Coenunenue kocreid. Koctn MOTyT COEAMHATHCS APYr C APYrOM TMOABHKHO,
MOJTYTIOJIBMIKHO U HEMOABMXKHO (puc. 18). Ilodsuoicnoe, nnu cycmasHoe, CoeauHe-
HUE KOCTEH XapaKTEepHO JUIsl TPyOuaThiX KOCTEH pyK M HOT. MecTo MOABHIKHOTO
COEIMHEHMsI KOCTE! Ha3bIBaeTCsl cycTaBoM. [Ipu 3TOM Ha KOHIIE OJJHOTO M3 COEIH-

Puc. 17. Koctu rpynHoi
KJIETKU: [—7 — UCTUHHBIC
pebpa; 8—10 — nox-
HbIC pebpa; 11, 12 —
KoJteOrommecs pedpa.

-® © Yo
Puc. 18. Coenunenue KocTeii: / — HEMOABMKHOE CO IIBOM (KOCTH yeperna);
2 — MoAynoABWKHOE (TIO3BOHOUHBIN CTOJI0); 3—5— MOJBMKHOE (CyCTaBHOE).
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HAIOIIUX KOCTEH HaXOAUTCS BBIYKJIOCTb — I'OJIOB-
Ka, COOTBETCTBYIOIIAsl BIAJMHE HA KOHLE APYroun
KocTH. ['0510BKa MepBOM KOCTH BXOIWUT BO BIAU-
HY BTOpOil M cBoOOnHO Bpaiaetcs. [loBepxHOCTh
COEIMHEHUS KOCTEH TaJKas M MOKPHITA XPSIIOM.
CycrtaB okpyxxeH cyctaBHOM cyMmkoi. llomocts
CycTaBa 3arloJIHeHa CYCTaBHOW >KHMJKOCTBIO (pHC.
19). BianuHa U roj0BKa KOCTEW MOKPBITHI CIIOEM
TJIAJKOTO XA, 00JIerJaroiero BMecTe ¢ CycTaB-
HOM JXUJKOCTBIO JBUKEHHE KOCTEH B CyCTaBax.
Tlonynoosusicrnoe coedunerue. Mexy KOCTIMU

Puc. 19. CtpoeHue KOJIEHHOTO
cycrapa: [ — OepeHHas KOCTb;

2 — Karncyla GeIpeHHOTo nMeeTCs XpsIIeBor ciod. Takoe coennHeHne xa-
cycTaBa; 3 — HaJKOJICHHAS PaKTEpHO ISl TO3BOHKOB MO3BOHOYHOI'O CTOJIOA.
yaneuka; 4 — Xpsi; Henoosuorcnoe coeounenue ObiBaeT OeCIIOB-
5 — cycTaBHas JKHUIKOCTb; HBIM U cO mBOM. KocTu rojoBbl COeTUHEHBI CO
6 — Gonbiuast OepuoBas KOCTb.  u(60M; KOCTH JIWIIA, Ta3a U TMO3BOHKU KpecTia —
be3 wea.

IIpoBepsTe cBOM 3HAHMA!

1. CocraBbTe napHble OTBETHI U3 Ha3BaHUI OT/AEIOB II03BOHOUHMKA U COOTBETCTBYFOIUX
MM YHCel MO3BOHKOB: A — meiHbii, b — rpyanoit, B — noscununsiii, I' — kpecriio-
BbIH, J[ — KomuukoBeIi, E — mo3BoHouHUK; 1) 5, 2) 5, monBrxkHbIe, 3) 3—4, 4) 7, 5) 12,
6) 33-34.

2. CocraBbTe MapHble OTBETHI M3 Ha3BaHUU KOCTEH I'pyAHOM KJIETKHU M UX 4ucel: A —
M03BOHOYHUK, b — pedpa, B — uctunnsie pedpa, [ — noxusie pedbpa, E — konebdito-
muecs pedpa, XK — rpyauna; 1) 7 map, 2) 2 mapsl, 3) 1, 4) 3 nmapsr, 5) 12 nap, 6) 12.

3. CocTaBbTe mapHble OTBETHI U3 HA3BaHUU TUIIOB COEIMHEHHH M COOTBETCTBYIOLUIUX UM
KocTel: A — nmoABMKHOE, b — monynonBuxxHoe, B — HenonBuxkHoe co mBoM, I' — He-
HO/IBMKHOE 0€3 mBa; 1 — KOCTH ToJoBbI, 2 — MO3BOHKH, 3 — Ta3, MO3BOHKU KPECTIa,
4 — cBOOOJHBIE KOCTH PYK M HOT.

OTBeTHTE HA BOIIPOCHI:

1. Y uenoBeka 4 najblia pacliojOKCHbI B OAHOM pAdy, a OOJIBIION najclu — HallpoOTHUB
HuX. Kakoe 3HaueHHE UMEET TaKoe PACIIOJIOKCHUC TMAJIbLICB pYK?

2.B APXCOJOIrNYECKHUX pPaCKOIIKaXx HaﬁHeHLI OCTaTKHM HUXKHUX KOHEUHOCTEH YeIOBEKa.
MoxxHo 11 OPEACIUTD IOJ YEJIOBCKA 110 OCTaHKaM KOCTEH?
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§ 10. CTpoenne u poct Kocreit

CoctaB kocreii. Koctb — coeanHHUTeNbHAas TKaHb, COCTOSINAA W3 KJIETOK C
JUTMHHBIMHA OTPOCTKAaMU M M3 TBEPIOr0 MEXKKJIETOYHOTO BemiecTBa. Koctu obecre-
YEeHbl HEPBAMU M KPOBEHOCHBIMH COCYJIaMH; CHApPYKH MOKPBITHI TOHKOW M TIJIOTHOR
IIJICHKOW — HAJJKOCTHULIEH.

Ctpoenue kocreii. [1o pasmepam u hopmam pasauvarOTcs mpyouamsie U HiAOC-
Kue kocmu. TpyOdaTble KOCTH B CBOIO OUEPEb JCJISTCS Ha IJTMHHBIC (TJICUYH, ISACTH,
3armscThsl, Oepa, TOJIEHN) U KOPOTKUE KOCTH (KOCTH KUCTEH M MajiblieB PyK U HOT).
K niuHHBIM TpyOuaThIM KOCTSIM OTHOCATCS KOCTH Oenpa, rOJIeHH, Ta3a, IjieyeBas,
JoKTeBas, Ooiblas U Manas OepuoBble KOCTH. KOCTH KUCTH pyK W CTOIBI HOT OT-
HOCSITCSL K KOPOTKUM TPyOUYaThIM KOCTSIM.

TpyOuaTbie KOCTH UMEIOT TOJIOCTh, 3aMOJIHEHHYIO )KMPOIOJ0OHBIM BEIIECTBOM —
JKEJITHIM KOCTHBIM MO3roM (puc. 20).

Cpeonss yacmop TpyOUaThIX KOCTEH COCTOMT M3 TBEPIOr0 KOCTHOI'O BEIECTBA,
a UX KOHIbI — U3 rybyaroro BemectBa. B ry0yarom BemiecTBe TpyOUaThiX KOCTEH
UMeeTCsl KpaCHbIA KOCTHBIN MO3T, TAe (GOPMUPYIOTCS KPacHbIE KPOBSIHbIC KJIETKHU.

IInockue kocmu COCTOST U3 I'yO4aTOro BEIIECTBA, MOKPHITOTO TIIOTHBIM CIIOEM
HaJAKOCTHUIIBI. OHU BBHITIOJHSIOT (YHKIIMU 3alIUTHI U onopkl. VX TyOuaToe BerecT-
BO 3aI0JIHEHO KPACHBIM KOCTHBIM MO3TOM, YYacCTBYIOIIUM B 00pa30BaHUU KPOBH.

Poct kocrei. Poct yenoBeka CBs3aH ¢ POCTOM XPAILIEBOM TKAaHU, IIOKPBIBAKOLIEH
KOHIIBI TPYOUaThIX KOCTEH. YTONIICHNE KOCTEH MPOUCXOIUT 3a
cueT HagkocTHHIBL. K 22-25 rogam »xu3Hu 3aBepiaercs Gop-
MUpOBaHUE OpraHU3Ma YeloBeKa M mpekpaiaercs poct. Poct
KOCTEH PErylupyercs COMamomponHviM 20pMOHOM, BbIJEINS-
emMbIM TunoduizoM. IIpu ycuiaeHHOM BBIZETICHUHM TOPMOHA B
paHHEM BO3pacTe MPOHMCXOAUT OBICTPBHIA POCT YeJOBEeKa, YTO
NPUBOIUT K TUraHTU3My. CHIMKeHue QyHKINK rUunodusa npu-
BOJUT K 3aMEJIEHUIO POCTA U KapJIUKOBOCTH.

XuMHuuyeckni cocTaB Kocrer. Koctu cogepxar MuUHEpaib-
Hble U OpraHMYecKHe BellecTBa. bosblias 4acTh MHHEpaib-
HBIX BEIICCTB COCTOMUT M3 COJIeH KapOoHaTa Kajblus U (ocda-

Puc. 20. Ctpoenue TpyOUaThiX KOCTEH: / — TOJIOBKA KOCTH;
2 —ry0yaroe BelecTBO; 3 — MJIOTHOE BEIIECTBO; 4 — HAJKOCTHHUIIA;
5 — KOCTHBII MO3T; 6 — CpeTHSS YaCTh KOCTH.




TOB KaJIbLIMS, 00ECTIEUMBAIOIINX TBEPAOCTh KOCTEH. DMACTUYHOCTh KOCTEH CBsi3aHa
C OpraHM4ecKMMH BeIIeCTBaMH KOCTei. TBepnoCcTh MUHEPAIBHBIX U 3JACTHYHOCTD
OpPraHWYecKUX BELIECTB 00ECIeUnBAIOT MPOUYHOCTh KocTeil. C BO3pacToM HET Ha-
KOTIJICHME MUHEPAJIBbHBIX U CHUKEHHE OPraHWYECKUX BEIIECTB B KOCTAX, B PE3YJib-
TaTe Yero KOCTH TEPSIOT ANACTUYHOCTh M CTAHOBATCS O0Jiee TOMKHMH.

IIpoBepsTe cBOM 3HAHMA!

1. CocraBbTe MapHbIE OTBETHI U3 KOCTHBIX DJIEMEHTOB M MX CBOWCTB: A — KJeTku, b —
MEKKJIETOYHOE BEIIeCTBO, B — KocTHas TkaHb, I — HagkocTHULA; | — KAMEHHCTBINH,
2 — obecrieyeHa HEpPBaMHU U KPOBEHOCHBIMHU COCYyJaMH, 3 — TOHKas U IUIOTHas, 4 — ¢
JIUHHBIMH OTPOCTKaMHU.

2. CocraBbre IapHBIE OTBETHI M3 CBOMCTB KOCTEH M COOTBETCTBYIOLIMX UM IOHSATHUI:
A — poct, b — yronmenue, B — perymsus pocra, I — u30bITOK ropMoHa pocra, [ —
HEI0OCTaTOK TOpMOHa pocTta, E — MuHepanbHble BellecTBa, K — opraHu4ecKue Bele-
cTBa; 1 — 3amenyenue pocra, 2 — OBICTPBIN POCT, 3 — TOPMOH runodusa, 4 — 3a cuer
XpsAlIel Ha KOHIAX KOCTH, 5 — JeNaeT KOCTh 3JaCTHYHOM, 6 — BIUAET HAa TBEPIOCTh
KOCTH, 7 — IIPOMCXOAMT 33 CUET HAJAKOCTHHIIBL

3. CocraBbTe MapHbIE OTBETHI U3 Ha3BaHUW KOCTEW MIM UX 3JIEMEHTOB U COOTBETCTBY-
IONIMX UM OCOOCHHOCTEH: A — KOCTHas TKaHb, b — moBepxHOCTh KocTel, B — popma
Koctedd, I — TpyOuareie koctH, /I — miaockue koctH, E — KpacHBIH KOCTHBIM MO3T,
XK — ry6uaroe BemiecTBo; | — OBIBAIOT TpyOUYaTHIMKM M TJIOCKMMH, 2 — 00a KOHIIA U3
ry0uaroro, a cepejiHa — U3 IUIOTHOTO BEIIECTBA, 3 — COCTOUT U3 KJIETOK C JJIMHHBIM
OTPOCTKOM M KaMEHMCTBIX IPOMEKYTOUYHBIX BEIIECTB, 4 — 3aIlOJIHEH JKEJITHIM KOCT-
HBIM MO3roM, 5 — GopMHpyeT KpOBsIHbIE KJIETKH, 6 — 3aMOJHEH KPAaCHBIM KOCTHBIM
MO3rOM, 7 — COCTOMT M3 IJIOTHOTO BEIIECTBA, 8§ — COCTOMT M3 I'y0YaToro BEUIeCTBa.

Pemnre 3agauy:

YenoBek kaxablil aeHb nenaer B cpegHeM 2500-3000 maroB ¥ MpoxXoAUT OKOJIO
20 kM. Kakoe paccTosiHue OH IpOiieT B TeueHue rojfa u B TeueHue 70 net sxu3Hu?

§ 11. Oka3zanune nepBoil MOMOIIU NPHU NMOBPEKACHUU KOCTEil

Pacrsikenne cBs3ok. VIHOTIa TPy HENOBKUMX JBMKEHUSIX WITH TIPH MAJICHUU MO-
KET CIyUUTHCS PACTSKEHUE COSAMHSIONIETO CycTaBa ¢ KOCTAMU CBsi3ku. [Ipu sTom
HaOJI0IaeTCs OTEUHOCTh, MOSABISACTCS OO0JTb, MHOTAA MOXKET OBITh KPOBOIOITEK B
obnactu cycrtaBa. B Takux cimyyasx HE0OXOQMMO CPOYHO OKa3aTh MEPBYIO HOMOLIb
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noctpaaasmemy. st oGnerdyeHust 00IU WM TPEAYIPEKICHUS PA3BUTHS OTeKa U
YMEHBIIEHNUS] BHYTPEHHETO KPOBOTEUEHUS K MOBPEXKICHHOMY MECTY MPHUKJIAbIBa-
eTcs My3bIPb CO JIBJAOM WIIM IOJOTEHLE, CMOYEHHOE XOJIOAHOW BoxoM. Ha moBpex-
JICHHBIN CyCTaB HEOOXOAMMO HAJIOKHUTh TYTYIO TOBS3KY (puc. 21). Beitsrusars u
JiepraTh NOBPEXKICHHYI KOHEYHOCTbh WJIM COrpeBaTh ee Henlb3s. [locne momyuenus
MEepPBOI TTOMOIIH CJIEAyeT OOpaTUTHCS K Bpauy.

BeiBux kocreil. lHOrna peskoe HENOBKOE JABUKEHHE MOXKET CTaTh INPUYMHON
BbIBMXa — T.€. BBIXOJ]a CYCTaBHOW T'OJIOBKM KOCTH W3 CyCTaBHOW BhajauHbl. [Ipu BbI-
BUXE MPOUCXOJIUT PACTSKEHUE, MHOT/IAa U OTPBIB CBA30K OT KocTeil. llosnsercs
cribHas 0011k, [Ipy BBIBHXE HENb3s MBITATHCS BIIPABUTH CyCTaB 0€3 MOMOIIM Bpaya,
TaK KaK HEyMeJble JCUCTBUS MOTYT CTaTh NMPUYMHOHN eImie OOJIBIIETO MOBPEXKIe-
HUs TKaHe# cycraBa. llepBas MOMOIIL MPU BBHIBUXE 3aKITIOUAETCS B 0OECIICUCHUU
MOJTHOTO TOKOSI MOBPEXKAEHHOT0 cycTaBa. [lj1s 3TOro moBpexACHHYIO PYKY CIEeIyeT
MOIBECUTH C TIOMOIIbIO OMHTA MK mapda Kk 1iee. [Ipu moBpeKICHUN HOTH CIIETYET
HAJIOXKUTh WUHY U3 JJOCOK MU KapTOHA, WU APYTUX MOAPYUHBIX CpencTB. UTOOBI
YMEHBIIUTh 00JIb, K CYCTaBY MPUKJIAABIBACTCS MEIIOK CO JIbJOM U XOJIOJHOM BOJOM.
[locne »Toro mocTpagaBIIEro AOCTABISIOT K Bpady (puc. 22).

Ilepesiom kocteid. HezaBucuMO OT TOro, HACKOJIBKO TBEPIbI KOCTU, OHU MOTYT
CJIOMaThCS MPU MAJICHUU YeJIOBeKa WM MPU MOJydeHUH TpaBMbl. OCOOEHHO 4acTo
ATO MPOUCXOIUT C KOCTSIMHU PYK W HOT. Pa3nmyaroT 3aKpbIThI M OTKPBITHIN Iepe-
JIOMBI KOCTEH.

[Tpu 3akpbITOM TEepesoMe MOBPEKIEHHAs KOCTh BHEIIHE MOYTH HE OTIUYACTCS
OT 3/I0POBBIX KOCTEH, TOJIBKO CUJIbHAsA 0OJb yKa3bIBacT Ha mepenoM. B takux ciy-

a 0 8

Puc. 21. TlepBas noMo1ib MpH MOBPEKICHUH KOCTEH: a — NOJIBELIMBAHUE PYKH
MOBSI3KOM K 111ee; 6 — OXJIaXK/ICHHE TTOBPEKACHHOTO MECTa JIbA0M;
6 — HAJIO)KEHUE TIPOYHOM MOBS3KH.

3 — buonorus (YenoBek u ero 3710poBbe), 8 Kiacc _ 33



Puc. 22. TlepBasg nMoMoIllb Opu BbIBUXaX U
nepenoMax KOCTel: a—HallOKEHUE MTOBS3KH
C IIMHON TpH TepenoMe IMO3BOHOYHUKA;
0 — HaJlOXXEHWE TPOYHON TIOBSI3KU TPH
PACTSDKEHUN CYXOXKHJIHS; 6 — HAJIOKCHUE
HOBSI3KU C IIMHO MIPU MEpenoMe PyKH.

YasiX OYeHb BXKHO 00ECIEUYUTh HEMOABMIKHOCTH MOBPEXKACHHONW YacTH KOCTH. DTO
o0eryut 60Jb, MPENyNPETUT CMEIIEHUE 00JIOMKOB KOCTU U TIOBPEXKJICHHUE OCTPHI-
MU KpassMH TKaHedl Ha MecTe mnepesioma. CIOMaHHYI0 KOHEYHOCTh OTPaHHMYUBAIOT
IIMHHOM MOBs3K0M. YUTOOBI ITMHA HE JaBWJIa HA TIOBPEKICHHYIO KOCTb, IO/ Hee Clie-
JyeT TOMJIOKUTh MATKYIO0 Mpokianaky. [Tocie 3Toro KoHeYHOCTh MPUOMHTOBBIBAIOT
K muHe. Eciu Ha mMecTe mpouciiecTBUs HEBO3MOKHO HAWTH IIMHY WIJIM MaTepual
JUIS €€ W3TOTOBJICHHUS, TO CIOMAaHHYI HOTY cJeayeT NMPUOWHTOBATH K 3I0pPOBOM
HOT€, a PYKY — K TYJIOBHIILY.

OdeHb OMacHBI OTKPHITHIC MEPETOMBL. [Ipr OTKPHITHIX TIeperoMax KOCTH MPHO0-
peTaroT HeecTecTBeHHYI0 (popMy. OOBIYHO TPOUCXOMUT OTKPBITHIN TIEPEIOM KOCTEH
pykK u Hor. [[71s oka3aHUs NMEPBOW MOMOIIN HEOOXOIMUMO 00ECTIEUnTh a0CONMIOTHYIO
HETIO/IBUYKHOCTD TIOBPEKICHHBIX KOCTEH, YTOOBI OCTphIe Kpasi 0OJIOMKOB KOCTEH He
MOTJIY TTOBPEIUTH MBI, KPOBEHOCHBIE COCYIbI, HEPBBI MIIN KOXKY. UTOOBI B paHy
He rornajia HHEKIus, ee cienyeT 00padoTaTh U HAJIOKUThH YUCTYIO MOBs3KY. [Tocie
ATOTO MECTO TMepeoMa ciienyeT 3apuKCUpoBaTh MIMHOW U JI0CTaBUTh MOCTPaIaBIIe-
To B JIeYeOHOE YUPEKICHHUE.

[Ipu mepenome pedep HAJOXKUTH MIMHY HEBO3MOXKHO. B maHHOM ciywae mep-
Bas TIOMONIb JIOJDKHA OBITh HAIlpaBJicHa HA YMEHBIIIEHUE TIOABMXKHOCTH pebep. s
ATOTO MOCTpaJaBIIeMy HEOOXOAMMO C/eNaTh TTyOOKUI BBIOX, TIOCIE YEro TPYa-
HYIO KJIETKY TYTO TIEpPEBA3BIBAIOT MOJIOTEHIIEM. [lociie Takol NepeTs KKK JIbIXaHNue
JIOJDKHO OBITH CIIOKOMHBIM. [Tpy MOBEpXHOCTHOM JBIXaHUH U3-332 YMCHBIICHUS O~
BHYKHOCTH pedpa MPOUCXOTUT YMEHBIICHHE OOJIH.
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Oco0eHHO omaceH MepesoM MO3BOHOYHMKA M3-3a YI'PO3bl MOBPEXKACHUS CITHH-
Horo mo3ra. [Ipu noBpexaeHNUU MO3BOHOYHMKA MOCTPaJaBUIEr0 NOMENIAIOT Ha MJI0-
CKYIO MIOBEPXHOCTh, HAIIPUMEP, HA TIOCKY, U BbI3bIBAIOT HEOTIOKHYIO MEAUIIMHCKY IO
nomolib. TpaHCOpPTHPOBATH MOCTPAAABIIErO CIEAYET JieXkKa JUMLIOM BHHU3, TaK Kak
IPU CUJSIYEM WIIM CTOSYEM IOJIOKEHUHU TIO3BOHOYHUK MOXKET CMECTUTHCA U TOBpe-
UTH CITMHHOU MO3T.

[Tpu moBpexIeHNN YepernHol KOpOOKH YelloBeKa ClIeayeT MOJOKHUTh Ha CIUHY.
YToOBI UCKITIOUHTH YEPEITHOE KPOBOUBIHUSHHE, MOCTPAJABIIEIO HEMHOTO TMPHUTION-
HHUMAIOT U CPOYHO OKA3BIBAKOT €EMY MEIUIMHCKYIO MMOMOLIb.

IIpoBepsTe cBOM 3HAHMA!

1. CocraBbTe napHBIE OTBETHI U3 HA3BAHUI BUJIOB MTOBPEXKIEHUI KOCTEH U COOTBETCTBY-

IOUIUX UM IPU3HAKOB:
A — pactsikeHHe CBA30K, b — BbIBUX KOcTel, B — OTKpBITHIN nepenom, I' — 3akpbIThIi
nepenoM; | — KOCTh MpUOOpeTaeT HeEeCTECTBEHHYIO (opMy, 2 — MO BUIY HE OTInYa-
€TCsI OT 3/I0POBBIX KOCTEH, HO CUIIBHO OOJHT, 3 — MOSBISAETCS CHIIbHAS 0OJb B CyCTa-
Bax, 4 — Ha MOBPEXKJICHHOM MECTE MOSIBJISIIOTCS CHJIbHAsL 0O0JIb U OIMYyXOJIb.

2. CocraBbTe MapHble OTBETHI U3 HAa3BAaHUU MOBPEXKIACHUN W HEOOXOIMMOW MEpBOMl Mo-
MOIIH MPU HUX: A— pacTsbKeHUE CBA30K, b — BBIBHX KocTel, B — OTKpBITHIN niepesiom,
I' — 3akpeITHIi MEepenioM, /| — moBpexaeHre MO3BOHOUHOro cToj0a, E— moBpexaeHue
yepena, K — mepenom pebpa; 1 — 1 oka3aHMsl NEpBOW MOMOILM YEJIOBEKA CIeNy-
€T IMOJIOKUTh Ha POBHYIO MOBEPXHOCTh JIMLIOM BHU3, 2 — 4YEJOBEKa CJIEAYET I0JIO-
KUTh HA CHUHY C HNPUIIOJHATON TOJIOBOM, 3 — MOBPEXKICHHYIO PYKY IMOABEIINBAIOT
K IIee NMpHU NOMOIIM OMHTA, 4 — rpy/aHas KJIETKa TYro IepeBsS3bIBACTCS MOJOTEHIIEM,
5 — MOBPEXAEHHYI0 KOCTh Ae3MH(OHUIMPYIOT, HAKIAIbIBAIOT MIMHY, 6 — JUIsS MPEoT-
BpallleHNs] CMEIIEHUSI KOCTeW HAKJIaJIbIBalOT LIMHY W NPHUBA3BIBAIOT €€, 7 — Ha IO-
BPEXKJICHHOE MECTO NPHUKJIAABIBAIOT XOJOIHBIM KOMIIPECC WM JIEA U HAKJIAAbIBAIOT
TYT'YIO HOBSI3KY.

3. B Kakom mopsiake OKa3bpIBa€TCs IMepBas MOMOINL MpH mepeiome pedpa? A — mocrtpa-
JABUIMH HAYMHAET JbIIIATh [MOBEPXHOCTHO, b — rpyaHas KjeTKa IJIOTHO MepeBs3bl-
BaeTcsi OmHTOM, B — mocTpasaBuiero OTHpaBisIOT Ha JedeHue, I — mocTpagaBmnit
BBIIMTYCKAET U3 JIETKUX KaK MOXKHO OOJIbIlIe BO3TyXa.

OTBeTbTE HA BONPOC:

Jlist KocTeli CBOMCTBEHHBI TBEPIOCTD, 3JaCTUYHOCTh U JerkocTh. C KaKuMU 0COOEH-

HOCTAMH CTPOCHUS CBA3AaHbI TAKHC CBOMCTBA KOCTEH?
-



§ 12. MpimnsI

Mblieynasi TKanb. B opranu3me uenoBeka pa3inyaroT MONepedHO-M0NI0CaThIC
U TIAJKWe MBIIIBL [lonepedHo-nonocarsie ASNSITCS Ha CKEJETHBIE W CEepIeUHbIC
MbIIbl (puc. 21).

Ilonepeuno-nonocamvle ckenemuvle Mblulybl UMEIOT TOHKUE U JUIMHHBIE BOJIOK-
Ha. [Tom MUKPOCKOTIOM MOKHO 3aMETHTh MOTIEPEYHbIC TIOJIOCKH Ha BOJIOKHAX MBIIIIIL
BonokHa cozpepikaT cokpaTuTenbHble Oenku. J[BH)KEHUsT OpraHoB U UX (YHKIUU
CBSI3aHBI C COKpAalleHHEeM OENKOBBIX BOJOKOH. CKeJIeTHBIE MBILIIBI COKPALIAIOTCS
OBICTPO ¥ cuJbHO. VX cokpallleHne 3aBHCUT OT BOJH YEJIOBEKa.

Cepoeunvle Mbluiybl TAKKE COCTOSAT U3 MONEPEYHO-I10JI0CATHIX MBI, HO OTJIHU-
YaloTCs OT HUX HAJMYUEM IEepeIuleTeHH Ha OTAENbHBIX ydacTKax BOJIOKOH. Cep-
JICYHBIC MBIIIIBI COKpALIAIOTCA OBICTPO M CUJIBHO, UX COKpAIIEHUE HE 3aBUCUT OT
BOJIM YeJIOBeKa.

Inaokue Mmuvluiybl POBHBIM CJIOEM IOKPHIBAIOT CTEHKM BHYTPEHHUX OpPraHOB
(KpOBEHOCHBIE COCY/Ibl, KUIIEUHHUK, MOUEBOI My3bIpb). IX BONOKHA KOpOTKHE U Ty-
rooOpasHoii ¢popmbl, 6e3 nonepeyHbIx nonoc. OHKM COKpamalTCcs OYeHb MeJIEHHO
u cnabo. VX cokpalieHne He 3aBUCHUT OT BOJIM YENIOBEKa.

Crpoenne Mpimn. OCHOBHYIO Maccy Tejla YEIOBEKAa COCTABISIOT CKEJCTHbBIE
MBIIIIBL. VX MbIlIeuHbIe BOJIOKHA COOpaHbI B MyYKH U CHAPYKHU MOKPBITHI 000J109-
KOW M3 COEAMHUTENBbHON TKaHU. MBIIIIBI CHAOKEHBI KPOBEHOCHBIMU COCYIAaMH U
HepBamu. briaronaps HanmuuMio OETKOBBIX HUTEH B BOJOKHAX MPOMCXOAMT COKpa-
meHne (yKOpadyuBaHKUE) MBI MBIIIIBI PH TOMOIIU CYXOKHIUN TPUKPETICHBI
K KOocTH (puc. 24).

Puc. 24. Ctpoenue
CKEJICTHBIX MBIIIIII:
1 — KPOBEHOCHBI
COCYI;

2 — MBIIIIEYHEIE
My4KH;

3 — MBIIIICYHEIE
BOJIOKHA;

4 — MbBIITICUHAs
000J10YKa;

3

Puc. 23. PazHooOpa3ue MBIIICYHON TKaHU:
1 — monepeyHo-M0J0CaThIe MBILILIbI; :
2 — TnajIkue MBIIIIbI; 3 — CepJIeYHbIE MBIIIIIIbL. 5 5 — CyXOXHIIHe.
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Puc. 25. Mpls! Tena
YeNoBeKa: a — CIIEPeIn:
1 — MUMHYECKHE,

2 —KeBaTeJIbHbIE,

3 — MBIIIIIEI IIIEH,

4 — crubaTeNbHbIe MBIIIIIBI
PyK, 5 — crubaTenbHbIe
MBIIIIIBI TENA, 6 — pa3-

rudarenbHbIe MBIIIIEI HOT;
0 — c3aau; ! — MBILIIIBI
MOBOPOTA U YACPKAHHS

TOJOBEI; 2 — MBIIIIIBI
MOBOPOTA U YACPKaHUS TeJa;
3 — pa3rubarenbHbIC MBITIIIIHI
PYK; 4 — crubarenbHbIe
MBIIIIIBI HOT.

Mpimmbl Tesa. Ha tene yenoeka umeetcst 6omnee 600 mprmmi (puc. 25). Onu
MOAPA3JIEISIOTCS HA MBIMIIBI TOJIOBBI, MIEH, TYJIOBHINA W KOHEYHOCTEH. MBIIIIIbI
TOJIOBBI COCTOSIT U3 JKEBATEIbHBIX U MUMHWYECKUX MBI, PACTION0KEHHBIX BOKPYT
POTOBOTO OTBEPCTHUS W TJa3, a Takxke Ha Juile. MbIIIIbl [eH TPeICTaBIEHbl MO/-
KOJ)KHOM MBIIILEN IIEH, I'PYAUHHO-KIOYMYHO-COCIIEBUIHON MBIIILEH U Ap., OHH
00ecCreunBalT pa3HOOOpa3HBIE JTBUKECHUS TOJOBBI. MBIIIIEI TYJIOBUIA B 3aBUCH-
MOCTH OT PacHOJOKEHUS AETATCS Ha MBIl TPYJTHOU KIETKH, )KUBOTA U CHHUHBIL.
MpbI1i1pl TPYAHON KJIETKU YYaCTBYIOT B aKT€ JbIXaHUs, B IBMKCHUSIX BEPXHUX KO-
HEYHOCTEM.

Mbiuyor arcusoma o6pasyroT OpromHy0 CTeHKY. OHU y4acTBYIOT B CTHOAHHH
TI03BOHOYHHMKA, & MBIIIIIBI CITMHBI YYACTBYIOT B pa3rHOaHUM MO3BOHOTHHKA.

Mboluysi KoneyHocmetl COCTOSIT U3 MBIIIL] CBOOOIHBIX KOHEYHOCTEH PyK U HOT, a
TakXke UX noscoB. Ha nepenHei yacTu mie4eBoil KOCTU HAXOIUTCS JBYTJIaBasi MbIIII-
11a, M3rudaromias pyKy Ha JIOKTSX, a 10331 TJICUYSBON KOCTH — TPEXTJIaBasi MBIIIIIA,
pasrufaronasi pyky OT JOKTS. MBIIIIBI HOT' BKJIOYAIOT YETHIPEXTIIABYIO MBIIIIY
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Puc. 26. Pabota mpIimiit: / — rpy3; 2 — MBI —
crubarenu pyku; 3 — MBIIIIBI — Pa3TUOATENN PYKH.

Ha TepefaHel yacTtu Oeapa, ABYTJABYIO MBIIIIY Ha
3agHel yacTu Oeipa, a TakyKe TPEXIJIABYIO MBIIIILY
Ha 3aJHel yacTu OepLOBBIX KOCTEH.

Pa6ora mpimn. JIro0oe 1BUKEHNE YeTOBEKa CBSI-
3aHO C COKpalleHWeM M paccialleHHeM MBI —
crubareneit u pasrudareneit cycraBoB. OHOBpEMEH-
HOE COKpallleHHe MBIIII-crudareneii u pacciadie-
HUE MbIIII-pa3rudareneii NpuBOAUT K CrubaHuIo, a
OJTHOBPEMEHHOE COKpAIlleHHE MBbIIII-pa3rudaTeneii
U paccrnabiieHue MbIlI-crubdarenet — Kk pasrubda-
HUIO PYK W HOT B cycTaBaX. Takoe coriacoBaHHOE
NEUCTBUE MBI — crubateneid U pasrudaresneit cy-

CTaBOB — OCYIIECTBISAETCA B pe3yJbTaTe YepeAOBaHUs MPOLECCOB BO3OYX ACHUS U
TOPMOXEHHUSI B HEPBHBIX KJIETKaX CHMHHOIO M TOJIOBHOTO MO3ra. MpIIbI-cruda-
TEJIM U MBIIIIbI-pa3rudaTeay OIHOBPEMEHHO MOTYT HaXOJUThCS B pacciabiieHHOM
WJIM COKPAIIEHHOM COCTOSIHMM. Tak, Mpu CBOOOJHO BHCAYEM MOJOKEHUU PYK ITH
MBIl HAXOASTCA B pacciaOleHHOM, a MIPH YAEpKaHUM TSXKEJIOoro MpeaMera B ro-
PU30HTAJIBHO BBITSHYTOH pyKe — B COKPAILLEHHOM COCTOSHUU. J1j1s1 pabOThI MBbIIIIL
HeoOxouMa dHeprus. VICTOYHMKOM SHEpPruu SIBJISIOTCS OpraHWYecKHe BEIecTBa,

Puc. 27. Cxema npoBeIeHNs] HEPBHBIX UMITYJIbCOB MPH paboTe MBIIIILL:
1 — Koxa; 2 — pelenTopsl; 3 — 4yBCTBUTEJIbHbIN HEUPOH; 4 — IPOMEKYTOUHbII HEUPOH;
5 — CIMHHOM MO3T; 6 — MBILLLBL; 7 — ABUTaTENIbHbIN HEHPOH; § — HEPBHBIN y3€ll.
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cozepxkamuecs B nume. Ilpy ux pacumenyieHun oOpa3yroTcs YIVIEKUCIbIH ra3 u
BOJIa, OCBOOOXK/1aeTCsl SHEPTHsl, HeoOXoaruMast 71l pabOThI MBIIIIL.

Mbpbimeunoe yromiienue. [lpu nnurensHoit pabote 6e3 orasixa padoTocnoco0-
HOCTb MBIIIII TTOCTENEHHO CHUXXaeTcs. BpemeHHoe CHukeHue paboTOCmocOOHOCTH
Ha3bIBaeTCsl yTomseHueM MbIni. [Tocie oTapixa paboTocrnocoOHOCTh MBI BHOBb
BOCCTaHABIMBACTCA. YTOMJICHHE 3aBUCUT OT YaCTOThl COKPAICHUS M BEIUYHHBI
Harpy3ku. Yem Oosibllie 4acTOTa COKpAIIEHUH MBIIII U BEC I'py3a, TeM OBbICTpee Ha-
cTynaeT yromienue. [Ipu BeIMOTHEHNN PUTMUYHBIX (PU3NYECKUX pabOT yTOMIICHHE
pa3BUBaeTCAd MeENJIeHHee. JTO CBA3aHO C BOCCTAHOBJEHHEM pPabOTOCIIOCOOHOCTH
MBIIII] MKy COKPAICHUSIMH.

Peryasinuss paGoTbl MbIIIL. MBIIIIBI COKpPAIIAIOTCS 0] BO3JAEHCTBUEM HEPB-
HBIX UMITYJIECOB, MOCTYTAIOMIKX OT TOJIOBHOTO M CIIMHHOTO Mo3ra. Ha xoke, B MbIII-
[[aX U CyCTaBaX HaXOASTCS HEPBHBIC OKOHYAHUS — PELEHTOPBI UyBCTBUTEIFHBIX HE-
pBoB. HepBHBIE MMITYJIbCHI, BOSHUKAIOIINE B PELIENTOPaX MO BO3ACHCTBHEM BHEIII-
HUX (paKTOpPOB, O YYBCTBUTEIBHBIM HEPBAM MEPEAAIOTCS CIIMHHOMY MO3TY, a OTTY-
Jla TI0 IBUTATENIbHBIM HEpBaM — K MbIIIIAM. B pe3ynbsrare mpoucXOauT COKparieHne
MBIIII ¥ COBEpIIaeTCs JBMkKeHHe. OTHOBPEMEHHO K CITMHHOMY MO3TY IMOCTYTAIOT
UMITYJIbCBI OT KOPBI OONBIIMX Tonymapuil. brarogaps ¢yHKIMu KOpbl OONBIIMX
NIOJTYIIAPUI COKPAIIIEHUE MBI U JIBH)KCHUE OPTaHOB TIOMYMHSIETCS BOJIC YETIOBEKa.

IIpoBepbTe cBOM 3HAHUS!

1. CocTaBbTe MapHbIe OTBETHI U3 HA3BAHUI MBI U UX (QYHKIMHA: A — CKEJIETHBIC MbIII-
1bl, b — MpImne! cepaua, B — rmagkue mMblmsl; 1| — BOJIOKHA KOPOTKHE U BEPETEHO-
BUJIHBIE, COKPAIIAIOTCSA MEUICHHO U cl1a00, 2 — BOJIOKHA TOHKUE, COSJUHEHbI OTEIb-
HBIMH Y4acTKaMH, 3 — BOJIOKHA TOHKHE U JUIMHHbBIE, COKPAILAOTCSl OBICTPO U CUIIBHO.

2. CocTaBbTe IapHbIC OTBETHI U3 HAa3BaHUI MBIl U COOTBETCTBYIOIIMX UM (YHKIHIA:
A — ckenetHble MbIIIIIB, b — cepaeunsie Mbimbl, B — rmagkue mpimsl, ' — Mbim-
upl-crudateny, /| — mpimmbl-pasrudareny; 1 — pasrubanue pyk ¥ HOT B CycTaBax, 2 —
JIBMJKEHHE OPraHoB, 3 — crubaHue pyk W HOT B CycTaBaX, 4 — BBITAJKHBAaHUE KPOBU
U3 cepaua, 5 — 00pa3yeT CTEHKY BHYTPEHHUX OPIaHOB.

OTtBeTbTE HA BONPOCHI:

1. Ilouemy npu Qusnyeckoil ycraaocTu OOIAT MBIIILEL, HO 10CIE OTAbIXa 00Jb MPOXO-
uT?
2. Ilouemy uenoBek mpu paboOTe MO My3bIKY MEHbILIE yCTaeT?
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§ 13. PazBuTHe mMbiml, GopMHPOBaHUE OCAHKH 4YeJ10BEKa

Pa3zeurue Mpbimn. CKeneT U MBIIILBI PACTYT U Pa3BUBAIOTCA B JETCKOM U FOHO-
meckoM Bo3pacte. CamMblii HHTEHCHBHBIA POCT M Pa3BUTUE MBI MPOUCXOTUT B
Bo3pacte 14-17 ner. Ilo Mepe pocTa u pa3BuUTHUS peOCHKa €ro JBUXKEHHUS CTaHO-
BATCs Oonee pa3HOOOPa3HBIMHU M CIOKHBIMH. Macca mbimn 18-nmeTHero mMaapunka
JIOCTUTAET MacChl B3pOCJIOTO YEJIOBEKA.

Pa3sButue KocTell M CKENETHBIX MBI B3aWMOCBSI3aHO. 3aHATUA (PU3HUECKUM
TpyoM, (pU3NYECKUMHU YMPAKHEHUSIMHU M CIIOPTOM CHOCOOCTBYIOT OBICTPOMY pO-
CTY M MPOYHOCTU MbIIII. B CBOI ouepenp, pa3BUTHE MBILIL] BIUSAET HA Pa3BUTHUE
Y NMPOYHOCTH KOCTEW. YeM mydile pa3BUTHI MBI, TEM IIPOYHEE KOCTHU. Pa3BuBa-
IOIIMECs MBIl CO3JIAI0T OMpe/IeJIeHHOe HaTsykeHue KocTaM. Koctu myudine pas-
BUBAIOTCS TaM, I7I€ UCTIBITHIBAIOT OOJIbIIE HATSKEHUs, TIOATOMY B MECTax MpHUKpe-
IJICHUSI CYXOXKMJIMHA KOCTH YTOJILIAIOTCS, HA HUX MOSBJISAIOTCA LIEPOXOBATOCTH U
OyTOpKH.

OnHako TsKenasi Harpy3ka, 0COOCHHO B MEPHOJI POCTa KOCTEH, U 0)KHPEHUE MO-
r'yT NpUBECTU K 3a0oseBaHuio cycTtaBoB. [Ipu Ooubioii Harpys3ke BO3pacTaeT JaB-
JIEHHE Ha OMOPHYIO MOBEPXHOCTh CYCTABOB HMI)KHHUX KOHEUHOCTEH M yXYAIIAeTCs
uX KpoBocHaOxeHue. OkupeHue MPUBOAUT K HAPYLIEHUIO (OPMUPOBAHUS ONOP-
HO-JIBUTaTEJIbHOW CHCTEMBI B JIETCKOM BO3pPacTe M K 3aCTOI0 CYCTAaBOB Y B3POCIbIX.

3HayeHHe TPeHUPOBKHU MbIm. K akTHBHO pabOTalONIMM OpraHam MOCTYMaeT
OorpIliee KOMMYECTBO KPOBH. 3HAUUT, YeM HHTEHCHBHEE pabOTalOT MBILIIBI, TEM
OoJbllle MUTATENBHBIX BEIECTB W KHUCIOpOAa OHU monydvaroT. Kpome Toro, pabora
MBIIII TOJOKUTEIBHO BIMSIET U Ha (PYHKIMOHMPOBAHME MHOTMX OPTraHOB, B TOM
Yycie OPraHOB KPOBEHOCHOM CHCTEMBbl U JbIXaHus. PU3NYECKUM TPy U peryssip-
HBIC 3aHSATHUS CIIOPTOM YIYUIIAIOT CHA0KEHUE MBI KUCIOPOJAOM M MUTATEIbHbI-
MU BELIECTBAMH, YCKOPSIOT OOMEH BEIIECTB B MBIIIIAX U OpPraHU3Me, 3aKaJIMBaOT
OpPraHu3M M TMOBBIIIAIOT €r0 YCTOMYMBOCTH K HEOIAronpUsITHBIM YCIOBUSIM BHEII-
HEU Cpelibl.

®opmupoBanne ocaHku. OcaHKa — MPUBBIYHOE U HEMPUHYKJEHHOE IMOJIOXKE-
HUe Tesa yesoBeka. lIpu3HakaMu XOpolled OCaHKW M, CJIEeJOBaTENIbHO, KPacoThl,
3JI0POBbsI M BHICOKOW pabOTOCIIOCOOHOCTH YeJIOBEKa SIBJSIOTCS MpsiMas CIMHA, pac-
[IpaBJICHHBIE IJIEUH, Pa3BEPHYTAsA U HECKOJbKO MPUIIOAHSATAS I'Py/AHAs KJETKa, MO/-
HATas rojioBa. XOpollas OCaHKa CBsA3aHa C MPaBUJIbHBIM Pa3BUTHEM MBbILIIL, CKeJle-
Ta U, 0COOEHHO, MO3BOHOYHOTO cTojba. [Ipu HOpMasbHON OCaHKe MO3BOHOYHMK B
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IICI{HOM U MOSICHUYHOM OTJAEJaX MMEeEeT He3HAYMTEJIbHbIN U3ru0 BHEpel; a B Ipya-
HOM M KPECTLIOBOM OTJEJIaX M30THYT HEMHOI'O Ha3aJl.

N3rubsl Mo3BOHOUYHMKA HAYMHAIOT (POPMUPOBATHCS B JIETCKOM U MOJAPOCTKOBOM
BO3pacTe B MPOLIECCE POCTA, pa3BUTUs U XOxAeHUs. [IpsamocrosHue Tena yesnoBeka
CBSI3aHO C MIPOTUBOCTOSIHUEM MBIIII — crudareneii u pa3rudareneil mo3BOHOYHUKA—
Y BIUSHUEM MAacChl T€Jla Ha MBIIILbI-CTHOAaTEeNH.

VY nerel U MOAPOCTKOB B CBSI3M C OTCYTCTBUEM OKOCTEHEHUS XPAILIEH MEKIY
NO3BOHKAMU MOXET BO3HUKHYTb UCKPHUBIICHUE MMO3BOHOYHUKA. BBIIENAIOT UCKPUB-
JICHWE TO3BOHOYHUWKA KIepenu (Jopmaos), k3aau (kudo3) u 6okoBoe (ckonmo3). He-
npaBuiIbHOE (OPMHUPOBAHUE IMO3BOHOYHMKA OKA3bIBAaCT BIUSHUE HA pa3BUTHE U
(GyHKIMKM BHYTPEHHHX OPraHoB. TakuM J0AsM mpH (pU3NYecKnX Harpy3kax Tpy-
HO JpIIIaTh. Y HHUX YacToe cepAneOueHue, oHu ObICTpO ycTaroT. [yt mpaBUiIbHO-
ro (OopMHUPOBAaHUS OCaHKU pebeHKa C caMOro paHHEro BO3PAcTa €ro CieayeT MpH-
yd4arh CIIaTh HA POBHOM, HEMHOIO ECTKOW NOCTENN. Msrkas 1 HEpOBHas IOCTEIb,
BBICOKAs MOJYIIKAa MOTYT MPUBECTH K MCKPUBIICHUIO TO3BOHOYHHKA U Ie(hOpMaLIuu
yepera.

JleTu JOIIKOJIBHOTO M MJIAJIIErO IIKOJIBHOIO BO3pacTa HE JOJKHBI JOJIT0 CH-
JI€Th U CTOSATh HA OJHOM MecTe 0e3 JABMIKEHUS, JA0JIT0 XOAUThb, HOCUTh TSXKECTH U
paboTarb onHOM pykoil. HecoOmtoneHue 3TUX MpaBHJl MOKET MPUBECTU K HCKPUB-
JICHUIO MO3BOHOYHUKA, Ae(opMaliuy HIXKHUX KOHEYHOCTEW M HapyLIEeHHIO (OpMHU-

poBaHMs OocaHKHU Tena (puc. 28).

a o a 0

Puc. 28. DopmupoBaHNEe OCAaHKU TeJIa YETIOBEKaA:
a — IpaBUJIbHASI OCaHKa; O — HEMPaBUIIbHAS OCAHKA.
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Puc. 29. CkeJeT cTOIBI U CJIE] HOTH:
a —y 3JI0pOBOT0 YEJIOBEKA;
6 — MIPU TUIOCKOCTOTIVH.

Ilnockocronue. Crona 4yenoBeka cOCTO-

) UT U3 BHYTPEHHUX CBOJOB U BBIMYKIIbIX MO-

... BepxHocTel. biarogaps ocobomy cTpoeHHIO

- crorna paboTaer kak amopTuzatop. Croma

OpU OPbDKKE YelloBeKa W MpU CIydailHOM

najJiecHuy 3aluIIaeT OpraHu3M OT CUJIBHOrO ynapa. Ilpum ABM)KEHUHM W MOAHSATUU
rpy3a Harpy3ka paBHOMEpPHO PacHpeessseTcss MeXAY CTOMONH HOT M HOCKOM.

Ho Hepenko y ntofieid CBO/ CTOIBI MOXKET OIMYCKAThCsl, 1 OHa CTAHOBUTCS MJIOCKOM
(puc. 29). O1o HazbiBaeTcs miockoctonueM. [Ipumepno y 3% mrozeit miockocTonue
BpoJieHHOE. [IprunHOl BOBHUKHOBEHHUS MJIOCKOCTOMMS Y AETEN U NOAPOCTKOB MO-
’KET CTaTh HOILIEHHE TeCHOW 00yBH, paHHEe HOUICHHWE 00yBM Ha BHICOKMX KaOJlyKax.
[TosiBnieHUE MIIOCKOCTONHUS MOXKET OBbITh CBSI3aHO C MPO(GECCHOHATIBHON JeATelb-
HOCTBIO — HEOOXOJJUMOCTBIO MHOTO CTOSITh MIIM XOAUTH, a TAKKE C 0KUPEHUEM.

[Ipu nosiBNeHUM MEPBBIX MPU3HAKOB IJIOCKOCTOMMSI CIeAyeT 0OpaTUThCA K Bpa-
qy-CIEeHMATUCTY U 10 €r0 PeKOMEHJALMU BBIOIHATH CICIHANIbHbIE YIPAKHEHUS,
KOTOpBIE ITOMOT'YT MPEIOTBPATUTh Pa3BUTHE ITOTO HEIyTa.

IIposepbTe cBOU 3HAHMsA!

1. VkaxuTte myTH IPOXOXKJICHUS HEPBHBIX UMITYJIHCOB IPH HEPBHOM PETyNALUU PaOOTHI
MBI A — HEPBHBIN LEHTP, b — mbimnel, B — uwyBcTBUTEBHBIE HEPBHI, ' — penen-
TOpBI OPraHoB, /[ — ABUTaTEe/IbHbBIE HEPBBI.

2. CocTaBbTe MapHble OTBETHl U3 HAa3BAHUW MOHSATUW W UX 3HaYeHMI: A — ocaHka, b —
peuentopsl, B — uyBcTBUTENIbHBIE HEPBBL, | — JBUTaTENIbHbIE HEPBBI; | — OKOHYAHUS
YyBCTBUTEJbHBIX HEPBOB, 2 — MPUBBIYHOE COCTOSIHUE TEJla YeJIOBeKa, 3 — HEepBbI, Ie-
penarole HepBHbIE UMITYJIbChl OT CIIMHHOIO MO3ra K MbIIILaM, 4 HEPBbI, Iepeaato-
LME UMILYJbChI OT PELENITOPOB K CIIMHHOMY MO3TY.

OTBeTHTE HA BOIIPOCHI:

1. JTroboe Teno mmeeT LHCHTP TAXKCCTHU. B 3aBucumocTu ot CKOPOCTHU ABHXKCHHUA W 110JI0-
JKEHHUA TEJla LHEHTP TAXKCCTHU CMCIIACTCA. Hoquy, €CJIM 4YCJIOBCK CIIOTKHETC:A, TO OH
nmajgacT BIICPE/, a KOrjia IMOCKOJIb3HETCA — Haza,u?
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2. Y4yeHHUK, 4yTOObl BBIUTH K JIOCKE, HAKJIOHSAETCA HaJ MapTOM, 3aTeM BBIIPAMISAETCA U
BBIXOJIUT M3-3a HapThl. MOXKET 1M y4eHUK BCTaTh, HE HAKJIOHASCH BIepen?

Jlabopamopnoe 3anamue Ne 1

H3y4yeHnne cTpoeHus: U cOCTaBa KoCTel

Heobxooumoe obopyoosanue u nacisdHoe nocobue: MOJCIb CKeJeTa YeJIoBeKa,
KOJUIEKIUS TPyOUaThIX KocTel, OeipeHHas nin OeproBasi KOCTh KYpHIIbI HIIU ped-
po oBIIbl, 10% pacTBOp CONSIHOM KUCIOTHI UM YKCYCHAsl KUCIOTA, JJabOpaTOPHBIN
CTaKaH, MUHIET W TaOJIUIBI C PUCYHKAaMHU KOCTEH.

1-2 paﬁoma: 0npe0eﬂenue MUHEPAIbHOZ0 U OpP2AHUYECKO20 cocmaea Kocmell.

Ilopsaook evinonnenus padomot:

— JUIsl yJlaJleHUsl MUHEepaJIbHOTO BelecTBa (KaJlblUs) U3 KOCTU 3a 1-2 JHA 710 3a-
HATHUS KOCTh cofiepkuTcst B 10% pacTBOpe CONSIHONW KUCIOTHI MU YKCYCAa;

— Mepel HayaJIoM 3aHATHSI KOCTh C IIOMOLIBbIO NMUHIIETA BBIHUMAETCS U3 PacTBOpa
U MOETCS B BOJE;

— JIEMOHCTPUPYETCSl 3IACTUYHOCTh (TMOKOCTh U yIPYTrOCTh) AEKaJIbIUHUPOBAH-
HOU KOCTH.

2-a padoma: cmpoenue mpyoyamsix Kocmeil.
[Mopsiiok BBIMIONTHEHUST paOOTHI:
— BbIOEpHUTE OAHY M3 TPYOUaTHIX KOCTEI;
— HaliIuTe CYyCTaBHYIO MKY U CYCTaBHYIO I'OJIOBKY KOCTH;
— HApUCYWTE B TETPaJM BHEIIHEE CTPOCHHUE KOCTU U CPABHUTE CBOWM PHUCYHOK C
PHUCYHKOM B TabIuIle.
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IJIABA IV. KPOBb

§ 14. KpoBb 1 ee pyHKUMHU

BuayTpennsisi cpena opranmsma. /[ HOpMabHOrO CyILIECTBOBAHUS OPraHU3Ma
€ro KJETKU U TKaHU JIOJKHBI IOCTOSTHHO 00€CTIeYrBaThC KUCIOPOAOM U MUTATEb-
HBIMU BEIECTBAMM W3 BHEIIHEW Cpeibl, a MPOAYKTbl OOMEHa BEIIECTB — yIalsTh-
csl U3 opranusma. [IurarenbHble BEIIECTBA TOJBKO B PACTBOPEHHOM BHJIE MOTYT
IpoiTH yepe3 MeMOpaHy KJIETOK M y4yacTBOBaTb B OOMEHe BellecTB. BHyTpeHH:s
cpena opraHuM3ma B3aMMOCBsI3aHA C BHEIIHEW cpenoi. TkaHeBas )KUJAKOCTb, KPOBb U
aumda BMecTe 00pa3yoT BHYTPEHHIO CPely OpraHu3Ma.

Tkanesas dcuokocms, ¢ KOTOPOM HENOCPEACTBEHHO CONPHKACAIOTCS KIIETKH,
o0ecrieynBaeT KJIETKU BEIECTBAMM, HEOOXOIUMBIMHU JUISl UX JKU3HEJCSITEIbHOCTH,
yepe3 Hee YIAJIS0TCS MPOAYKThI pacraja.

Jlumgha — ipo3pauHasi, KenaToBaras >KUIKOCTh, KOTOpas HaXOIUTCS B TUMQaTu-
4yecKkux cocyaax. B nmumde nmeercst maoro numdonutoB. Cocyasl UMb MTPOXO-
JIT Yepe3 Bce opranbl M TKaHU. [1o Xxomy nmum@aTHdecKkux coCy0B pacroiararoTcs
auMmpaTtraeckue y3nbl. JIumda ydacTByeT B 3allMTE OpraHu3Ma OT Pa3IUYHBIX WH-
bexnui.

Kpoeb — 0cHOBHasl yaCTh BHYTPEHHEH Cpejlbl OpraHu3Ma, y B3pOCIIOro 4eiaoBeKa
oHa cocTaBisieT 7% maccel Tena. KonnyecTBo M cocTaB, OCMOTHYECKOE JABIICHUE
U Bce (DM3MKO-XMMHUYECKHE CBOMCTBA BHYTPEHHEH Cpelbl HAXOAATCS B OTHOCH-
TEJIBHO MOCTOSIHHOM COCTOSIHUM — 2omeocmasze. B TomeocTase y4acTBYIOT OpPraHbl
KPOBEHOCHOM, AbIXATEJIbHOM, MUIIEBAPUTEIBHON, BBIICIUTEIBHON, HEPBHOM CHCTEM
U SHAOKpPUHHBIE Kesie3bl. OTHOCUTENBbHOE MOCTOSHCTBO BHYTPEHHEH Cpelbl sBIs-
eTCsl HeOOXOAMMBIM YCJIOBUEM JJIsI HOPMaJIbHOM pabOThI KJIETOK, TKAHEH M BCEro
opranusma. [Ipu 3a0oneBaHnm opraHu3Ma MPOUCXOAUT U3MEHEHUE TOMEOCTa3a BHY-
TPEHHEU Cpellbl, TO €CTh U3MEHSETCS] COCTAB KPOBHU, TKAHEBOM MKHUIKOCTU U JTUM(QBI.
OTHU U3MEHEHUSI MOTYT OKa3aTh OTpULATENIbHOE BIMSHME Ha paboTy opraHoB. M3-
MEHEHHUS OTHOCUTEIBHOTO MOCTOSIHCTBA BHYTPEHHEH Cpe/ibl MOTYT OBITh CBSI3aHBI C
(dakTopaMu BHEIIHEH Cpe/bl, KOJMYECTBOM M KauyeCTBOM MUIIH, (PU3MUECKUM TPY-
JIOM, 3MOIIMOHAJIBHBIM COCTOSIHMEM U T.A. Hampumep, npu ¢usnveckux Harpyskax
UJIM B KapKyI0 NOroJly OpraHu3M TEPSIET MHOTO KUJIKOCTH U MMUHEPAJIbHBIX COJIEH.
OTO MPUBOAUT K CHUKEHUIO KOJMYECTBA KPOBH, TKAHEBOH JKUIAKOCTU U JTUM(BI,
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K TMOSIBJICHUIO YYBCTBA JKaXK/bl. YNOTpEOJIeHHE BOJbI BOCCTAHABIMBACT YTEPSIHHOE
KOJIMYECTBO KUAKOCTU. JJoOaBIeHNEe K MUTHEBOM BOE HEOONIBIIOTO KOJIMYECTBA TO-
BapEHHOI COJIM BOCCTaHABIIMBAET XMMHYECKUN COCTAB BHYTPEHHEH CpEbl.
@Oyukuun KpoBu. KpoBb — JKUIKasi COEMUHUTENbHAS TKaHb, KOTOpasi CBSI3bIBA-
€T BCE OpraHbl U TKaHU. KpoBb B opraHn3me BBIMOTHSET (DYHKIIUIO 3aIIUTHI, TPAHC-
MOPTUPOBKY BEIIECTB, TYMOPAJIbHYIO PETYIISIHNIO, TEPMOPETYIISIIINI0 U TOMEOCTA3.
Tpancnopmuasn ¢ynxyus kposu. KpoBb TpaHCHIOPTHPYET KUCIOPOA OT aJbBEOI
JIETKUX K TKaHSM, YTJICKUCIBIM ra3 — OT TKAHEW K JISTKUM, MUTATEIbHBIC BEIICCT-
Ba — M3 KUIIEYHUKA K TKAHSM U MPOAYKTHI 0OMEHA BEIIECTB — U3 TKAHEH K opraHam
BbIJICJICHUsI. MUHEpalIbHbIE BEIIECTBA, MOCTYMNAOUE BMECTE C BOJOW M3 BHEIIHEHN
CpeIbl B OpraHu3M, TaK)kKe uepe3 KPOBb JOCTABISIOTCS B TKAHU U OPTaHBI.
Qynkyus peeynayuu kposu. KpoBb y4acTBYeT B TYMOPAIBHOM perymsiiuu pado-
ThI OPTaHOB M TKaHEeW OpraHu3Ma. bUOJIOTMUECKN aKTUBHBIC BEIIECTBA, BBIICISCMbIE
CEKPETOPHBIMU JKEJI€3aMH, BMECTE C KPOBBIO MOCTYMAIOT K TKAHSIM M OpraHaM U
OCYHIECTBIISIFOT TYMOPAJIBHYIO PEryJIsAni0 opranu3Ma. KpoBb y4acTByeT B mojaep-
YKaHUU OTHOCHTEIHHOTO MOCTOSHCTBA OCMOTHYECKOTO JABJICHUSI BHYTPEHHEH cpe-
JIbI OPTaHU3Ma, COICPIKAHUS B HEHW BOJBI U MHUHEPAJIBHBIX 3JeMEHTOB. KpoBb, mpo-
TeKas 4epe3 BCe TKaHW M OpraHbl, MOAICPKUBACT IMOCTOSHHYIO TEMIIEPATypy B HUX.
3awumnuan gyuxkyus kposu. B 3Tol (yHKIIMU BaXKHYIO POJIb UTPAIOT JICHKOIIM-
ThI, BXOJISIINE B cOCTaB KpoBH. OHU OKPY)KAIOT Yy>KEPOJHBIC BEIIECTBA U MHKPO-
Obl, TPOHUKIIKUE B OPraHU3M, Pa3pylialoT U HEUTpaIM3yT ux. Kpome Toro, aHTu-
TeNa B TIa3Me KPOBU 001aJIal0T CIOCOOHOCTHIO CKJICUBATH U PACTBOPITH MUKPOOBI.
TakuM 00pa3oM, KpOBb 3alUIIAET OpraHnu3M oT uHdpekuuit (puc. 30).

Puc. 30. Bocrianenue: [ — KOJItOUKa, NONAaBIIAs B KOKY; 2 — KDOBEHOCHBIN COCYI;
3 — IEWKOIUTHI; 4 — THOM.
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Pu3H0JI0rNYeCKre CBOMCTBA KPOBHU. YIEIbHBIN BEC, BA3KOCTb, OCMOTUYECKOE
JaBJIeHUEe KPOBU (POPMHUPYIOT ee PU3HOIOTHYECKUE CBOMCTBA. YIENbHBIN BEC KPOBU
3HAYUTENBHO BbIIIE, 4YeM BOJbl, U cocTaBisgeT 1,050—-1,060, nmnazmbr kposu — 1,025—
1,034, a popmennbix smmemeHToB — 1,090. Bsi3kocTh KpoBH B 5 pa3 BhIIIE BI3KOCTH
BoMbl. Ee BhICOKasi cTeneHb 0OyCIOBIIEHa HAJMYMEeM B COCTaBe OENKOB M (OpPMEH-
HBIX 3JIEMEHTOB, 0COOEHHO 3pHUTpOIUTOB. [Ipu moTepe opraHu3MoM BOIBI ITa3zma
KPOBU YMEHBIIIAETCS, YBEIMUYUBAETCS J10JIsI KPOBETBOPHBIX AJIEMEHTOB, KPOBb CTa-
HOBUTCSI TYIIE U €€ BSI3KOCTh MOBBIIIAETCA.

OcmoTtuueckoe naBieHue KpoBu cocrtasiser 7,6—8,1 arm. IloctosiHCTBO 0cMoO-
TUYECKOT'0 JaBJIEHUs KPOBU CBSI3aHO C COEPKAHUEM MUHEPAJIBHBIX COJIEH U MOHOB
B ma3me. Jlaxe B ciaydasx, KOrja B KpOBb IOCTYNAET 3HAYUTEIBHOE KOJIUYECTBO
BOJIbl WJIM COJIM, OCMOTHYECKOE JIaBJICHHE HE MPETEPIEBAET CYIIECTBEHHBIX M3Me-
HeHMi. bonbline morepu KpoBU I'yOMTENbHO JAEHCTBYIOT Ha OpraHusM. B Takumx
clly4asiX, 4ToObl BOCIIOJIHUTH MOTEPU, B KPOBb BIMBAIOT U30TOHUYECKHI PacTBOP
(0,9% pactBOp comm), TaBIEHUE KOTOPOrO0 PAaBHO OCMOTHYECKOMY JABJICHUIO IJIa3-
Mbl KpoBU. OOBIYHO B MEIMIIMHE MCIIOIB3YIOT KOMILJIEKCHI COJIeH, OEIKOB U IIIIOKO-
30coJiepKaliue pacTBopel. B pacTBope HUBKOW (TMIIOTOHUYECKOM) KOHIIEHTPALUU
SPUTPOLUTHI pa30yXalT U JIONAKTCS OT MpoHUKILeH Boabl. [lpu 3TOM remorio-
OWH monajaeT B MJa3My KPOBU M OKPALIMBAET €€. DPUTPOLUTHI IPH MOTEPE BIArH
CMOPIIMBAIOTCSL.

IIpoBepnTe cBOU 3HAHMS!

1. CocraBbTe MapHble OTBETHI W3 Ha3BAHUU 3JIEMEHTOB BHYTPEHHEW Cpelbl U COOTBET-
CTBYIOIIMX UM IMOHATHIA: A — BHYTpeHHss cpena, b — kposb, B — numda, I' — Tkane-
Bas KUIKOCTh; | — :xenToBaTas KHUAKOCTh, HAXOAAIIASACS B IUM(ATHUECKUX COCyaax,
2 — COCTOUT M3 IJIa3Mbl U KJIETOK, 3 — COCTOUT U3 KPOBHU, JIUM(bI U TKAHEBOH KU-
KOCTH, 4 — COCTOUT U3 MEKKJIETOUHOH KUKOCTH.

2. CocraBbTe MapHbIC OTBETHI U3 Ha3BaHUN (PYHKIUI U COOTBETCTBYIONIUX MM MOHS-
Tuii: A — tpaHcnopT, b — 3ammuTa, B — rymopaneHas perynsuus, [— coxpanenue
HOCTOSIHCTBA BHYTPEHHEW cpefbl; | — ocylecTBisieTcs JIEHKOLUTAaMu, 2 — IPOUCXO0-
JUT C TIOMOIIBbIO OMOJIOTMYECKH aKTHBHBIX BEHIECTB, 3 — KUCIOPOI U MUTATEIbHbIC
BEIIECTBA MOCTYMAIOT K TKaHSAM, a MPOXYKThl 0OMEHa — B BBIJCIUTEIbHbBIE OpPTaHbl,
4 — oCylIeCTBISAETCS] OCTOSHCTBO OCMOTHYECKOIO JIaBJICHUS BHYTPEHHEW Cpeibl U
TEeMIEpaTypsl, COAEPAKAHUS BOJbI 1 MUHEPAIbHBIX BEIIECTB.

3. CocraBbTe MapHbIE OTBETHI U3 TEPMHHOB U MX 3HaUeHM: A — romeocras, b — usoro-
HUYECKHI pacTBop, B — anTuTena, I' — runoronnyeckuii pacrsop; 1— 0,9% pactsop
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CoJIeld, 2 — MOCTOSIHCTBO COCTaBa, OCMOTHYECKOTO NaBJICHUSA U (PU3UKO-XMMHUYECKUX
CBOMCTB BHYTpPEHHEW cpelbl, 3 — pacTBOp HU3KOM KOHUEHTpauuu, 4 — BellecTBa,
00e33apakMBarOIINe YY>KEPOIHBIEC TEbIA U 3alUIIAIONINE OPTaHU3M OT UH(PEKINH.

OTBeTHTE HA BOIIpoC:

1. KieTku KpoBH JIONAOTCS B YUCTOM BOJIE U CMOPIIUBAIOTCS B cojieHOi. [louemy 3Toro
HE MPOMCXOAMT, KOTJa YEJOBEK MbET MHOTO BOJABI WM MOTPEOISET MEPECOICHHYIO
numry?

§ 15. Xumn4yeckuii cOCTaB KPOBH

CoctaB kpoBH. Teno B3pOCIOro 4einoBeKa COACPKUT OKOJIO 5 JUTPOB KPOBH.
KpoBb siBisieTcst )KUIKOM COSAMHUTENBHON TKaHbi0. KpOBb COCTOMT M3 MEXKKJIIETOU-
HOT'O BEIECTBA — IIa3Mbl U KJICTOYHBIX JIEMEHTOB — TPOMOOIIMTOB, SPUTPOITUTOB,
nevikonuToB (puc. 31). Oxono 90% mia3mMbl KPOBU COCTOMT M3 BOJbI, & OCTAJIbHBIE
10% cocTaBAsIOT pacTBOPEHHbIE B HEl OpraHMYECKUE BELIeCTBA: OEIKH, JKUPBI,
YTJIEBONIbI U MUHEPaJIbHBIE oM. OCHOBHYIO YacTh (7%) OpraHnyeckux BeIiecTB 00-
pasytoT Oenku. CocTaB KpOBH, TaK jK€ KaK U BHYTPEHHEH Cpe/lbl OpraHu3Ma, mocTo-
SIHEH M HE U3MEHSIETCs, HECMOTPs Ha OecrpepbIBHOE MOCTYIJICHUE K HEll pa3InyHbIX
BeniecTB. M3MeHeHue coctaBa KpOBU MPUBOAUT K M3MEHEHUIO
MOCTOSIHCTBA BHYTPEHHEH Cpelbl M pa3pylLIeHUI0 BCEro Op-
ranu3Ma. [locTOSHCTBO BHYTpEHHEW Cpeibl MOAACPKUBACTCS
ylIaJeHUeM W3JUIIKa BOIbI W MPOJYKTOB OOMEHa OpraHaMu
BbIJICTICHUS U JIeTKUMHU (puc. 32).

KrneTounble 371eMeHTBI KpOBU 00pa3yloTcsi B KpAaCHOM KOCT-
HOM MO3re ry04aroro BelecTBa KOCTEH. Y B3pOCIIOro YeloBe-

Puc. 32. Opransl,
NPUHUMAIOIINE y4acThe B
00pa30BaHMU U JeTeHepaluu
KJIETOK KpOBU: [ — MUH/IAJTH-
HBI; 2 — BUJIOUKOBAs XKeJe3a;
3 — numaTtuueckas cuctema;
4 — KpacHBIN KOCTHBIA MO3T;

Puc. 31. Knetku KpoBH: 5 — cenesenka; 6 — uepBo-
a — pasINYHbIE JTEHKOLHTHL, BUJIHBIH OTPOCTOK TOJICTOM
O — TPOMOOIIUTBI; 8 — SPUTPOITUTHI. KUK,



Ka KpacHbI KOCTHBIM MO3r cocTaBiiseT okojo 1500 r. dopMeHHbIE 3JIEMEHTBI KPO-
BU 00pa3yloTcs B celie3eHKe, TUM(ATHUECKUX y3/1aX, MUHIAJIMHAX U JIp. OpraHax.

TpomMOOUMTBI, WM KPOBSHbIE IUIACTUHKU, — HEsJepHblE KJIETKH KpoBU. OHU
UMEIOT (OpMY KPYTIIOro oBajia M KMBYT OT 2 110 5 nHeil. B 1 mm® kpoBu comepikuT-
cst 300—400 Teic. TpoMOOIUTOB. VX OCHOBHasi (PyHKIIMS — CBEPTHIBAHHE KPOBU H
OCTaHOBKa KPOBOTEUYCHHUS.

CaepTbiBaeMocTh KpoBH. CBEepTHIBAEMOCTh KpPOBU CBSi3aHa C OEJIKOM TpPOM-
OomnactTuHoM B TpomOouuTax. IIpu moBpexIeHMH KPOBEHOCHBIX COCY/IOB MpPOHC-
XOIUT paspylieHre TPOMOOIIUTOB U OCBOOOXAeHUE (hepMEeHTa TPOMOOIIJIACTHHA B
wiasmy. Tpombonnacmun aKTUBUPYET ¢hepmenm npompomoOuH, TIPEBpaIias ero B
mpom6un. Ilon neficTBueM TpoMOMHA PacTBOPUMBIN B T1a3Me (GUOpPHUHOTEH MpeBpa-
IaeTCsl B HEPACTBOPUMBIM BOJOKHUCTHIN Oenok ¢ubpun. Bomokna ¢ubpuna 6io-
KHPYIOT TIOBPEKICHHBIN YUaCTOK COCY/IOB M 3aMEISIFOT KPOBOTOK. 3aCTpEBaIOIINE
MEXy BOJIOKHaMHU (uOpHHA KPOBSHBIE KIETKH YCKOPSIOT 0Opa3oBaHue TpoMmoOa.
Yepes 3—4 MUHYTHI CTYCTKH KPOBHU TIOJIHOCTBHIO 3aKpPBIBAIOT MOBPEKACHHBIN ydac-
TOK KPOBEHOCHOTO COCYZa M OCTAaHAaBIIMBAIOT KpoBoTeueHune. K ToMmy BpemMeHU BOC-
CTaHABJIMBAETCS CTEHKAa KPOBEHOCHOTO COCYyJa, a TPOMO MOCTENEeHHO abcopOupy-
eTcs. CBepThIBaHHE KPOBU TMPOUCXOAMT C YYaCTHEM COJICH Kaiblus B IUIa3Me U
OKOJIO AecsiTH aApyrux (akropos. [Ipu ynaneHnn Kaiblus U3 KPOBU CBEPTHIBAHHE
HE TPOUCXOAUT. DTOT METOJ UCTIONB3YETCs Il XpaHEHUsI TOHOPCKoW KpoBu. CBep-
THIBAHWE KPOBH TIPU MOBPEKICHUU KPOBEHOCHBIX COCYIOB IPEIOTBpAIIACT OOJb-
mue nmoTepu KpoBu. [lna3ma KpoBu Toxe criocoOHa K cBEpThIBaHUIO. B 3TOM mpo-
1ecce TakKe JICHCTBYIOT BBIMICH3IOKEHHBIE (DaKTOPHI, HO MPOIECC UICT MEIJICHHO.
OOBIYHO B KPOBEHOCHBIX COCyHdax oOpa3yeTcs HeOoJblIoe KonuvecTBo (pudpuHa,
OJIHAKO HEKOTOphIe OMOJIOTMYECKM aKTHBHBIC BEUIECTBA, KaK, HAPUMED, 2enapuH,
CUHTE3UPYEMBIH MeUeHbI0, IPEJOTBPALIAIOT CBEPTHIBAHUE KPOBH B cocyaax. Takum
Ke JeficTBUeM o0nagaeT eupyouH U3 CIIOHHBIX JKelle3 MUSBOK U HEKOTOpBIE Belle-
CTBa, COJIEPKALIUECS B CIIIOHE KPOBOCOCYLIMX HACEKOMBIX.

OTtcyTcTBHE (DaKTOPOB CBEPTHIBAHUS WJIM HApyLIEHHE CBEPTHIBAHUS KPOBU —
eemogunus — SBISETCS TSHKEIIOW HACIENCTBEHHON OOJIE3HBIO, CBS3aHHOW C TeHOM
remoduinn. bonbHON remoduinueil 4enoBeK MOXKET MOTMOHYTH OT MOTEPH KPOBU
Jla’ke MPH He3HAYMTEIbHOM TOBPEXKIEHUH KPOBEHOCHBIX cocynoB. ['eH remopunuu
PACIIONIOKEeH B MY KCKHX TMOJIOBBIX XpoMocoMmax yenoBeka. [1o aToii nmpuunHe remo-
¢dunueir 60CIOT B OCHOBHOM MY>KUMHBI. JKEHIIMHBI SBIAIOTCS HOCUTENISIMH T'€Ha
reMouinm.
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IMpoBepnTe cBOU 3HAHMS!

1. CocTaBbTe NapHble OTBETHI M3 HAa3BAHUIN 3JIEMEHTOB KPOBU U COOTBETCTBYIOIIUX UM
3HaueHui: A — KpoBb, b — mpoMexxyTouHble BemecTa, B — GopMeHHBIE 37€MEHTHI,
I' — xknetku kpoBH, [l — KpacHbIil KOCTHBIM MO3T; 1 — COCTOMT U3 IJIa3Mbl KPOBH, 2 —
MMeeTcs B TyO4aToM BelecTBe KocTei, 3 — 00pa3yroTcst KIeTKaMu KPacHOI0 KOCTHO-
ro Mo3ra, 4 — JKujaKasi TKaHb, 5 — COCTOUT U3 KJIETOK KPOBH.

2. CocTaBbTe MapHbIE OTBETHI W3 HA3BAHUI COCTaBHBIX YacTEH IJIa3Mbl U UX KOJIHYE-
CTBEHHBIX COOTHOLIEHM: A — BoJa, b — dopmeHHbIe dneMenTsl, B — MuHepasbHble
U opraHudeckue Bemiectsa, I — 6enku: 1-10%, 2—7%, 3 — SpUTPOIUTHI, JICHKOIIUTHI,
TpomMOoruThl; 4-90%.

3. 3noxuTte NOps0K CBEPTHIBAHUS KPOBH: A — TPOMOOIIIACTHH MPEBPAIIACT TPOTPOM-
OuH B mia3me B TpoMOUH, b — kpoBb mepecraer Teub, B — npu nospexaeHuu cocy-
JIOB IPOMCXOAMUT pa3pyllieHne TpoMOonuToB, I — BosokHa puOprHa 00BOIAKUBAIOT
HOBPEXJICHHBIN y4acToK, /| — TpomOomniacTuH BeICBOOOXKAaeTcs B Mia3my, E — Tpom-
OuH mpeBpamaet 6enok puOpuHOreH B GUOPUH.

OTBeTbTE HA BONPOC:

CBepThiBaHHE KPOBHU CBS3aHO ¢ 00pa3oBaHMEM B IUIa3Me KpoBu GubpuHa u3 Gpuodpu-
HoreHa. B TakoMm cirydae mouemy, HECMOTPs Ha IPUCYTCTBHE (PUOPUHOTEHA B TJIa3Me,
KpPOBb B COCYJlaX HE CBEpPThIBAETCA?

§ 16. DpurpouuTsI

CTpoeHue 3pUTPOLUTOB. DPUTPOLUTHI BBITMOIHSIOT TPAHCIIOPTHYIO (PYHKIIHIO.
OHM JOCTaBIJISIIOT KHCIOPOJ KO BCEM KJIETKaM OpraHM3Ma. YIJIEKUCIBIM ra3, oopa-
3yIOLIUIicA B pe3ysbTaTe 0OMeHa BEIIECTB, KPOBbIO TPAHCIIOPTUPYETCS K JETKUM.

OpUTPOLUTHI IPEACTABISIIOT COOON KpacHble 0e3bsiAepHbIE JUCKOOOPa3HO YILIO-
IIEHHbIE C 00eUX CTOPOH KJIETKH. DTa (hopMma paciiupseT NOBEPXHOCTb SUCHKU U
yiyduiaer razoooMmeH. Mx pazmep oueHb Mall U COOTBETCTBYET THICSIUHOW J0J1€
muiuiumerpa. B 1 MM® KpoBH B CpelHEM COIEPIKUTCS OKOJIO 5 MITH SPUTPOIMTOB.
OnHu xKUBYT OKOJIO YeThipex MmecsaieB (120 mHeit). DpUTPOUMUTHI B OpraHu3Me Xpa-
HATCS B JKEITYHOM IIy3bIpe, e4eHU U Koxke. bonee 70% 3pUTpPOLUTOB HAXOJUTCS B
9TUX opraHax. Koraa Bo3zHHUKaeT HEOOXOJUMOCTh B MOBBIIIEHHOM KPOBOCHA0KEHUN
OpPraHOB U TKaHEH, OHU OTIAIOT HEOOXOIUMOE KOJIMYECTBO.

KpacHblii 1IBET KpOBU 3aBUCHT OT I'eMOTJIOOMHA, COIEPIKAIIErocss B 3PUTPOLH-
tax. ['eMoriioOMH nepeHocuT KUcaopoa K TKaHsAM. OH cOCTOMT u3 OeNKOBOW yac-
TH — 2100UHa M KeJe30CcoepXKalield yacTu — cema. [ eMornoOuH, JIerko COeANHSISICh

4 — Buonorus (UenoBek u ero 370poBbe), 8 Kiiace _ 49



C KHCIIOPO/IOM, 00pa3yeT HECTOMKOE COeIMHEHHEe — okcureMmoryoouH. Hacelmen-
Hasi KUCJIOPOJOM KPOBb MUMEET SIPKO-KPAaCHBIM LIBET M HA3bIBACTCS apmepuanbHoll
Kpogbvio. B TKaHAX OKCUTEMOrJIO0MH CHOBA pacraaeTcss Ha MOJICKYJIbl TeMOTTIO0nHA
u cBobonHoro kucinopozaa. Kuciopon nepexoaut B kjieTku. OcBOOOIMBIIAACS OT
KHCJIOPO/Ia M HACBILLIEHHAs YIJIEKUCIIBIM ra30M KPOBb UMEET OoJiee TEMHBIH I[BET U
Ha3bIBACTCSl 8EHO3HOII.

OTtpaboTaHHbIE 3PUTPOLIUTHI pa3pylIAIOTCS B cele3eHke U neyeHu. HoBbie 3pu-
TPOLUTHI 00Pa3yOTCs B KPACHOM KOCTHOM Mo3re (puc. 26). DpUTPOLUTHI COXPaHsI-
I0TCs U B cese3eHke. CHUKEHUE 3pUTPOLIMTOB UJIM IeMOIIO0MHA B KPOBH ITPUBOIUT
K MaJIOKpOBHUIO, TaK Ha3blBaeMOM awemuu. bonplias noreps KpoBH, IUIOXO€ MUTa-
HUE M HEKOTOpbIe MH(EKIIMOHHBIC 3a00JI€BaHUS TAaKKE MOTYT BBI3BATh AHEMHUIO.
Jlns neyenust aneMu HEOOXOMMO BOCCTAHOBIJICHUE YPOBHS IeMOIJI00MHA B KPOBH,
XOpOLLIEe MUTAHUE, OTABIX U YACThbIe MPOTYJIKH HA CBEKEM BO3MYXE.

I'pynnsl kpoBu. B 1901 rony K. Jlanawmreitnep, B 1907 rony IO. SHckuii ycra-
HOBUJIM HAJMYME B 3PUTPOLUTAX KPOBU OCOOBIX BEIECTB — ArrIlOTUHOI'CHOB, a B
nJa3Me — arrfJlOTUHUHOB. DTO armiloTUHOreHbl A U B, arrmotununsl o u . Y ox-
HOT'O 4eJIOBeKa B HPUTPOLIUTAX HE MOXKET ObITh OJIHOBPEMEHHO arrjiloTUHOreHa A U
B IIJIa3M€ arrjalOTHHUHA 0 WIHM arriJloTHHOTeHa B B apuTponuTax u arrioTHHUHA f3
B IUIa3Me KpOBHU. B HOpMe y uenoBeka arriitoTUHHOreH A BCTPEYaeTcsl ¢ arrroTHbI-
HUHOM Jf3, @ arrioTuHoreH B — ¢ arrmtotunuHoM o. Ecinu B apuTponmTax yesnoBeka
OZIHOBPEMEHHO MMEIOTCS arrIloTHHOreHbl A U B, To B mia3me arriaoTHHUHBI o U f3
OTCYTCTBYIOT.

B 3aBucuMoOCTH OT HaJdM4Ms WJIM OTCYTCTBUSA arrjIFOTUHOICHOB B 3PUTPOLUTAX
U arriloOTUHUHOB B IIJIa3M€ KPOBb JICIUTCS HA YeThIpe I'pynmbl: Opu I epynne He
UMEETCsl arrilOTUHOTCHOB B APUTPOLUTAX, B [JI1a3M€ UMEIOTCS arTJIIOTUHUHBI o U f3;
1l epynna — B SpUTPOLUTAX UMEETCS arrIlOTHHOTEH A, B IJIa3Me — arrIlOTHHUH J3;
1II epynna — B 5pUTpOLMTAX UMEETCA arTIlOTHHOTEH B, B m1azMe — arnIroTUHUH d.
1V epynna — B 3puTpoLMTaX UMEIOTCS arrilOTHHOTeHbl A U B, a B m1a3zme Her ar-
TJIFOTUHUHOB.

B 1940 r. K. JlanamTeiinep u apyrue yueHble OOHapy>KHMBalOT pe3yc-(hakTop
B sputporuTax. Pe3yc-gakTop HaciaemyeTcs M3 MOKOJICHHs B TOKOJeHHE. B 3aBu-
CUMOCTH OT HAaJW4Msl WJIM OTCYTCTBUS B KpOBHU pesyc-(hakTopa jroaed AensT Ha
pEe3yCc-NOJIOKUTENIbHBIE U Pe3yc-OTpullaTelbHble Tpynibl. Pesyc-hakTop He u3Me-
HSCTCS B TEUEHHUE JKM3HU YesoBeka. Ecnu y marepu pesyc-pakTop oTpunaTenbHbIi,
a y Iioja MoJOKHUTEIbHBIN, TO W3-32 HECOOTBETCTBHS pe3yc-(pakTopoB y peOeHKa
BO3HUKHET reMOJIUTHYECKas O0JIe3Hb.
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IlepenBanue kpoBu. [Ipu GoNbIIMX MOTEPSIX KPOBU WIIM TSKEIBIX MPOIOIIKH-
TEJIbHBIX OO0JIE3HSAX HAOIIOIAeTCsl CHUKEHHE TeMOITIo0nHa B KpoBU. B Takux cirydasx
JUTst JiedueHust OOJBHBIX TpeOyeTcs mepeiarBaHue OOJBHOMY JIOHOPCKOW KpoBu. Toro,
KTO JIa€T KPOBb, HA3bIBAIOT JOHOPOM, & YEJIOBEKA, MOITYYAIOLIEr0 KPOBb, — PELIUITUEH-
ToM. IIpu 3tom I rpynmy KpoBu MOXKHO HepenuBarh BceM rpymnmnam. Jlroaen ¢ Takon
IPYNNOA KPOBH Ha3bIBAIOT YHUBEpPCAJIbHBIMHM JOHOpaMu. I rpymnmy KpoBH MOXHO
nepenuts I u IV, a Il rpynny — III u IV rpynnam. IV rpynny kpoBu MoXHO niepe-
JUTH TOJIBKO [V rpyIme, HO 3TOM rpymIe MOXKXHO IEPENUBATh KPOBb OT BCEX T'PYIIIL
YesioBeka ¢ TakoW IpyIIoi KPOBH Ha3bIBAIOT YHUBEPCAIBHBIM PELIUIIMEHTOM.

I'pynnsl kpoBu I'pynnbl penunueHToB I'pynnbl 1oHOpOB
I L 11, OI, IV I
II IL IV LI
I I, 1V I, I
v v L I, 111, IV

IIpoBepbre cBOM 3HAHMS!

1. CocraBbTe MapHbIE OTBETHI U3 CIEAYIOUIMX CJIOB U COOTBETCTBYIOIIUX MM TOHSTHIL:
A — rem, b — riobun, B — aprepuanbHas kKpoBb, ' — BeHO3Has KpoBb, /| — aHeMus,
E — nonop, XK — pesyc-akrop, 3 — remopuiinsg; 1 — CHUKEHUE ypOBHS reMOryIoOMHa
WJIU SPUTPOIUTOB, 2 — HApPYIIIEHNUE CBEPTHIBAEMOCTH KPOBH, 3 — XKelle30CcoepKalias
4acTh TeMOTI00MHA, 4 — OeIKOBask YacTh TeMOTJIIO0MHA, 5 — HACHIIICHHAS KUCIOPOIOM
KPOBb, 6 — KPOBb, HACBIIIEHHAsI YTJIIEKUCIBIM Ta30M, 7 — HaJIM4HE WIH OTCYTCTBHE
pe3yc-0eiKka B SpUTPOIUTaX, 8 — YEJOBEK, NAIOMINIA KPOBb.

2. CocTaBbTe MapHble OTBETHI M3 HA3BAHUH PEIMITMEHTOB U COOTBETCTBYIOIIMX WM JI0-
HopoB: A - IV, B-IL B-IIL I'-1; 1) [, IIl; 2) I, II, II1, IV; 3) I, II; 4) L.

Pemnre MaTteMarnyeckue 3aJavuu:

1. B opranusme B3pOCIIOro YeJIOBeKa CONEPKUTCS S5 TUTPOB KPOBH. Y MYKUHUH FeMOTJIO0-
OuH JOJDKEH cocTaBiATh 14% kpoBu, y xeHmuH — 13%. Ecnu B omHOM Tpamme Te-
MOrJIO0MHA colepkuTcd 1,3 MiI KUCIOpOAa, TO CKOJNBKO KHCIOPOIa MOXKET COIep-
&KaTbCs B KPOBH Yy MY>KUUH U SKEHIIUH?

2. Pazmepsl sputpounTtoB uenoeka — 0,007 mm, ko3bl — 0,004 mm, nsirymku — 0,004 mwm.
B 1 mm® kpoBu yenoBeka comepKUTCS 5 MITH, K03bl — 10 MutH 1 jistrymiku — 400 000
3puTpouTOB. KpoBbh Kakoro opraHuzMa MOKET JOCTaBUTh OOJIbLIE KHCIOpOJIa B Te-

YEHHE OJJHOW MUHYTHI?
-



OTBeTHTE HA BOIIPOCHI:

1. KpoBp BeImONHSET psiag GyHKIMN B opranm3Me. Kakue opraHbl cKopee MepecTaHyT
(YHKIIMOHUPOBATH MPH OOJBIINX TOTEPSX KPOBH?

2. [lpu nepenuBaHuM KPOBHM yUMTHIBACTCS IpyIa KPOBU KakK MalMeHTa, Tak U JOHOpa.
Crenyer nu yYUTBIBAaThH MPH 3TOM pe3yc-pakTop?

§ 17. JlelikounThI

Ctpoennue JeidkouuToB. JICHKOIUTH — OCIBETHBIC KIETKHU ¢ AapoM. VX Takxke
HA3bIBAIOT OCJIBIMU KPOBSIHBIMU kjeTKamMu. OHM 00pa3yroTCsi B KPAaCHOM KOCTHOM
Mo3re, TUM(paTHIEeCKUX y371aX, BUJIOUYKOBOU keme3e u ceneseHke (puc. 32). KuByT
2-5 nueit m Ooinbie. JIGHKOIMTH — aKTUBHBIC KJIETKH, HE MMEIOIIME TOCTOSHHOM
dopmbl. B 1 Mm® kpoBu comepkutcs 6—8 ThIC. JIEHKOUUTOB. MIMeeTcss HECKOJIBbKO
THUTIOB JICWKOIIUTOB, OTINYAIOIIUXCS TI0 CBOCH CTPYKTYpE U (DyHKIIHSIM.

DOyHKuus JeHKOUUTOB. JIEHKONUTHI 3alIMIIAI0T OPraHu3M OT Pa3Iu4yHbIX MU-
KpoOOB U TOKCMHOB. HekoTophie JneKonuThl 00Ja7at0T CIOCOOHOCTHIO MPOHUKATH
yepe3 CTEHKH KPOBEHOCHBIX COCYAOB B TKaHH, MOIJIOIIATH MOCTOPOHHUE YACTHUIIBI
U TIepeBapUBaTh UX. DTO SIBICHUE OTKPHITO pycckuM yueHbiM M.M. Me4yHUKOBBIM
U Ha3BaHO (PAromuTo30oM (epeu. «parocy — «IOKUPAIOY, KIHUTOCH — «KIETKAy), a
NOXUpaIMe KIeTKu — (paronuramu. [Ipu MOBpexIeHUN KOXH (HAIpuUMep, MpU
MOMAJaHUM B KOXKY KOJIFOUKH) 3TOT YYaCTOK KPAacHEET U 3aTeM HauMHAeT THOUTHCS.
DTO SBJICHUE CBSA3aHO C 3AIIUTHON (PyHKIIMEH JICHKOIIUTOB.

Korna B opranusm momnaiaoT HHOPOJHBIC BEIIECTBA, (DarOIUThI, MOTJIOMIAOIINE
UX, MOCTENEHHO YBEIMYMBAIOTCS M JIOMAIOTCS. BblenseMble NMpU pacTpecKuBa-
HuU (arolMTOB BEUIECTBA BBI3BIBAIOT BocmalieHue. Bocnanennas obimacTe omyxa-
€T, TeMIiepaTypa MnoBsiliaeTca. BocnanuTenbHble peakiiiy MOBPEXKICHHBIX TKaHEH
MPUBJIEKAIOT elle 0oJIbIIe JeUKOIUTOB. JIEHKOUUTHI, YHUUYTOXAasi BpeIHbIE MUKPO-
OpPraHu3Mbl U MEPTBbIE KJIETKH, Takxke norudaroT. [losBuBIIUiicS THOM B BOCIaJeH-
HBIX TKaHSAX COCTOUT M3 MOTHUOIINX JICHKOIIMTOB U MEPTBBIX KIIETOK.

Nmmynnter. Hapsiny ¢ garounto3zom y opranusma ectb U Apyrue CpecTBa 3a-
mUThl. OHO U3 3TUX CPENICTB COCTOUT U3 anmumel (TPe. «aHTU» U «TEJI0» — «4ac-
TUA») U aumumokcunos. OHU UMEIOT OEIKOBYIO IPUPOLY U MPOAYLUPYIOTCS JIeii-
KOIIUTaMHU. AHTHUTENIa PaCTBOPSIOT OCTOPOHHUE YACTHUIIBI, TIONABIINE B OPraHU3M,
a AHTUTOKCUHBI PACHICTUISIIOT U HEUTPAIU3YIOT TOKCUYECKUE BEIIECTBA (TOKCHUHBI),
BbIZIeNseMble MUKpoOamu. CrocOOHOCTh OpraHu3Ma 3aluinaThcs 0T OOJIE3HETBOP-
HBIX MUKPOOPTaHU3MOB M UY>KEPOAHBIX BEIIECTB HA3BIBACTCS UMMYHUMEMOM.
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Buabsl nmmyHnnTeta. Jlo poxieHust peOeHKa B €ro KpoBU 00pa3yroTcs aHTHUTe-
Ja MPOTUB MHOTUX Ooyie3Held. DTOT UMMYHUTET Ha3bIBACTCS 8PONCOCHHBIM UMMY-
HUumemoM, TiepelaBaeMbIM peOeHKY OT poauTeneid. IMMYyHUTET TakkKe MOsBISIETCS
nocyie MHPEKIIMOHHBIX 3a00J€BaHUM, TAKMX KaK KOKJIOII, KOPb, BETPsSHAs OCla U
cBUHKa. UMMyHMTET, BO3HUKIINN TOC/e UH(PEKIMOHHBIX 3a00€BaHUM, Ha3bIBACT-
Csl npuoOpemeHHbIM UMMYHUmMemoM. BpoxkIeHHbIN U TPUOOPETEHHBI UMMYHHUTET
Ha3bIBACTCS eCMeCmEeHHbIM UMMYHUmemoM. J{is 3amuTel 0T WHPEKITUOHHBIX 00-
JIe3HEeH MPOBOMUTCS BAaKIMHALMSA Jrofei. JIJiss 9TOro B OpraHu3M BBOJISTCS OCIIA0-
JICHHbIE WJIM yOuThIe BO30yIUTENH OOJIe3HEH.

[Tpu neyennn MHEKIMOHHBIX 3a00IE€BaHUI UCHONB3YIOT JIeueOHYIO CHIBOPOTKY
C TOTOBBIMH aHTUTeNaMH. Takue ChIBOPOTKH TOTOBSITCSA U3 TJIA3Mbl KPOBU YEJIOBE-
Ka WM XKUBOTHOTO, Tepe0oseBero NHPEKIMOHHBIM 3a00JIeBaHUEM, HO BBI3/I0PO-
BeBIero. ChIBOPOTKM TaK)Ke HCIOIBb3YIOTCA ISl NMPO(QUIAKTUKY MH(EKIIMOHHBIX
OoJe3He.

Bupyc ummyHnonepuuurta yesoseka (BUY), cunapoM npuodpeTeHHOro UM-
mynoaepunuta (CIIM /). Bupyc ummynoneduuunra yenoseka (BUY) — sto nundek-
IIIOHHOE 3a00JI€BaHKE, CBSI3aHHOE C HApyIEHHEM UMMYHHOH CHCTEMblL. DTOT BUPYC
ObL1 BriepBbIC OOHAPY’KEH BO BPEMsI MCCIIEAOBAHUS MPUYUH CHHIPOMA HUMMYHOJE-
¢unmra (CITM/a) B 1983 rony ¢panmysckum yuenbim Jlyn Monrtane. Bupyc pac-
IIPOCTPaHEH B KPOBH OOJBHOTO, TUM(ATUUECKON U CTUHHOMO3TOBOW KHUAKOCTU. B
OOJIBIIMHCTBE CIIy4YaeB BUPYC MOpaxkaeT JTUM(OIUTHI, BEIpaObaThIBAIOIINE aHTUTENA,
3alIMIIAIONINE OPTaHU3M OT OOJIe3HEH, IO3TOMY UMMYHHAs CHCTeMa OpraHu3Ma I10-
CTETICHHO OcJIabeBaeT M CTAHOBUTCS BOCIIPHUMYHMBOM K pa3IHMYHBIM OOJIE3HSM.

B pasButumn 6osne3Hu UMMYHOAC(HUINTA BBIJCISIOT 5 CTaIHIA:

1 — nHKYOAUMOHHBIN Mepuoa — JIUTca OoT 14 aHel 10 OAHOro rojxa ¢ MOMEHTa
HoNalaHusl BUpyca B OPraHu3M;

2 — nepuoja octpoil mHpexkuun — HaunHaetcs yepe3 7—14, unHorna yepes 30
JHel nocie uHdekuu. Xapakrepusyercs 03H000M U TemnepaTypoii Tena. Habmro-
JIAIOTCSl OTEK KOXKH, €1a00CTh, (PapHUHTUT, TOIOBHASI O0JIb, CTOMATUT, PBOTA, AUapest
U JIpyTHe OCTPBIC TPU3HAKH.

3 — JIaTeHTHBIN MEePUO — MPOUCXOIUT OCTA0ICHHE CUMIITOMOB O0JIE3HU U 0e3-
0oJsie3HEHHOE yBennueHue JuMpaTHuecKux y3i0B. JlarenTHbIi nepuoa niautcs 5—10
JIeT, IPU YCUJICHHOM JICYEHUU MOXKET OBbITh MPOJUJIEH JI0 HECKOJIBKHUX JIECATUICTUH.

4 — npenmectBywomuii CITU/ly nepuoa cocrasnsier 1-2 rona. M3-3a cHuxe-
HUS KJIETOYHOTO MMMYHHUTETA B 3TOT MEPUOJ BO3HUKAIOT PELUIUBBI M MPOIOIIKH-
TeJIbHBIC 0OJIE3HU, TAKUE KaK CTOMATHT, T'epIieC, KaHAMU03, JICHKOIIAaKUs S3bIKa.
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S — mepuoa CIIU/la — siBisieTcst TIOCJIEAHUM TEPE]] CMEPTHIO MEPUOIOM O0JIe3-
HU. B 3TOM mepuoae NosBISAIOTCS pa3inyHble HHPEKIIMOHHbIE U HEMH(EKIIMOHHBIE
3a0osieBaHMs, TaKMe KaK MEHUHTHT, SHLE(AJIUT, TPUIII, BOCHAIECHHE JIETKUX, TOK-
COIUIa3MO3, Teprec, KaHIua03, CajlbMOHENe3, pak, JuMpoMa u Jpyrue OOJe3HH.
[lepron Ge3 neueHus ATUTCA 10 3 JIET, a MHOTAA J1aXKe OIUH TOf.

Bupycom nmmyHoneuuuTa MOKHO 3apa3UThcs OT OOJNBHOTO YEIOBEKAa UM OT
BHEIITHE 3/I0POBOT0, HO 3apakeHHOr0 BUpYycoM. Bupyc nmmyHoneduuTa yaiie Bce-
ro BCTpeYaeTcs CpeAd HapkoMaHoB. HecTepuiabHOE MEIMIIMHCKOE, KOCMETOJIOTHU-
4eCKOe M MapuKMaxepckoe 00OpyZI0BaHUE TAKKE MOXKET CTaTh MPUYUHOI pacrtpo-
CTpaHeHUs BUpyca. Bupyc Takxke MOXKET IepeiaBaThes IOy Yepe3 KPOBb MATEpH
B 1eproyi 0EpEMEHHOCTH U C MOJIOKOM IpPU KOPMIJIECHHH peOeHKa 00JIbHON MaTephIo.
CIIN/, nonyuyuBmMii Ha3zBaHue «4yyma XX BeKa», HEH3JIEUMM; BaKLIMHA MPOTHUB
CIINa ue co3mana. UtoObl m30ekaTh 3apa’keHHsI STOW OMACHOW OOJE3HBIO, He-
00X0IMMO BECTH 3JI0POBBIN 00pa3 xu3HH. | nekadbps oObsaBieH BeemMupHbIM qHEM
60pn0bI ipoTuB CI1M/]a.

IIpoBepbre cBOM 3HAHUSA!

1. CoctaBbTe mapHbIE OTBETHl W3 Ha3BaHUH (OPM MMMYHHTETa M IyTeH MX oOpa3oBa-
HUS: A — BpOXKJCHHBIN, b — mprobpeTennslii, B — maccuBnbIi, [ — akTuBHBIMA, J] —
€CTECTBEHHBIHN; | — MpHUBHBKA BAKIIMHOH, 2 — TOcie MH(EKIIMOHHBIX 3a00JICBaHUIM,
3 — B mepuon pa3BUTHS SMOpHOHa, 4 — BBEACHUE B OpPraHU3M OCITA0JICHHBIX MHKPO-
0OB, MJIM TIPUBUBKA, 5 — €CTECTBEHHBIN MM MCKYCCTBEHHBIH, 10J] BIUSHHEM B030Y-
JUTENEeH O0JIC3HEH.

2. CocraBbTe NapHbIE OTBETHI U3 TEPMUHOB U UX 3HA4€HUN: A — UIMMyHUTET, b — aHTH-
teno, B — daromutos, I' — daronut; 1 — nepeBapuBaromas KieTka, 2 — OKpyKeHUe U
NepeBapruBaHue WHOPOAHBIX TNl U MEPTBBIX KJIETOK, 3 — BEIIECTBa, 00e33apaxKuBaro-
e 0O0JE3HETBOPHBIE MUKPOOBI M UX TOKCHHBI.

OTBeTHTE HA BOIIPOCHI:

1. Kakoe 3HaueHHEe UMEIOT OTCYTCTBHE TBEPAOM 000I0UKH JIEHKOLUTOB U U3MEHUYUBOCTD
UX KJIETOK JJIsi OCYLIECTBICHHS 3aIIUTHON (QyHKIHU?

2. B KpoBM MaJeHBKUX AETEH JEHKOLUUTOB OBIBAET MHOTO, HO TI0 ME€pEe B3POCIEHHS Jie-
Tel MpoucXoAuT ux cHukenue. [louemy Tak nmpoucxoaut?

3. B uctopun yenoBeuecTBa CTPALIHBIE SMHAEMUN YHECIIH KU3HU KUTENICH LEeIbIX Topo-
J0B 1 ceil. [loueMy mpu 3TOM HEKOTOpBIE JIOAHU BBIKUIU?
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IVTABA V. KPOBEHOCHAS CUCTEMA

§ 18. 3navyenne KpoBOOOpalIEHHSI U CTPOEHHE CepaAlA

3HauyeHue KpoBooOpamenus. Cep/ie U KPOBEHOCHBIE COCY/IbI ABJISIFOTCSL Opra-
HaMHU KPOBEHOCHOH CHUCTeMbl. MBIIIIIBI Cep/a, COKpaIasch, 00ecednBaT Oec-
IpEepBIBHBINA TOK KpOBH B opraHu3me. [I0TOk KpoBM MO KPOBEHOCHBIM COCYZaM Ha-
3bIBaCTCS YupKyaAyuell. bruarogaps MUPKyISIUA KPOBH B TKAHU U KJIETKH Oecrpe-
PBIBHO MOCTYIAKOT NUTATENbHbIE BEIIECTBA U KUCIOPO, U3 OPraHU3Ma yIaJstoTCs
OPOAYKTBHl OOMEHa BEIECTB.

Crpoenue cepaua. Cepaue sBisieTCs LEHTPAJIbHBIM OPraHOM KpPOBEHOCHOMU
cuctembl. OHO MpEACTaBIsAET COOON MEMIKOOOpPa3HbIM MBIIECYHBIA OpraH, pacro-
JIOKEHHBIM B TPYJAHOM IOJIOCTH 3a TPYJIHOM KJIETKOW. boisbpmas dacte ero pacro-
JOKE€Ha B JIEBOW CTOpOHE TpyJHOM mojocTu. PasMep cepamna npubIuM3UTENBHO C
yenoBedecknil kynak. Ero macca cocrasnser 220-300 r y myxuuH u 180220 r y
xeHiuH. Cepjlle, Kak HAacoC, BHITAJIKHUBAET KPOBb B KPOBEHOCHBIE cocybl. JKemy-
JIOYEK Cep/la yesloBeKa B CIIOKOMHOM COCTOSHMM OJHUM COKPAIIEHUEM BBIBOJUT
B aopTy 65—70 M KpOBU. DTO HA3bIBAETCS CUCTOJIUYECKMM OOBEMOM cepila. YM-
HOXasi CUCTOJIMYECKUI 00beM Ha KOJMYECTBO COKPAUICHUN B MUHYTY, MOKHO BbI-
YUCIUTh MUHYTHBIN 00beM, KOTOpbIi mpu 70 COKpalleHusX B MUHYTY COCTaBJIsi-
er 4,9 n. Cepaue 4enoBeka, Kak M BCEX MJICKOIIHUTAIOLIUX, UMEET YEThIpe KaMephl.
CHapyXu cepale OKpPYKEHO TOHKUM JBYXCIOMHBIM OKOJOCEPACYHBIM MELIKOM W3

Puc. 33. Ctpoenue cepaua: a
a — BHEIITHUM BU]T;

O — BHyTPCHHEE CTPOCHHE:
1 — nyra aopThl; 2 — BEpXHSS
1oJjiast BeHa; 3 — jierovsas
aptepus; 4 — JEroyHas BEHa;
5 — HIDKHSSA TT0/1as BeHa,

6 — rpaBoe npeJcepIue;

7 — JIeBOE TMPE/ICEPUE;

8 — cTBOpUAThIE KJIAMAHbL;
9 — JIeBBIN KEMyN0YECK;

10 — npaBbIil KEITyJOUEK.




COEAMHUTENbHON TKaHU. JKUAKOCTh B MPOMEKYTKE MEKIY 3TUMH CIOSIMH YMEHb-
IaeT TPeHHe MpH cokpamieHnu cepana. CoOCTBeHHasl CTEHKa cepila UMeeT Tpu
ciosi. BHYTpeHHHI €I0M COCTOMT M3 TOHKOI'O DIUTENHS, KOTOPbIA OrpaHUYMBAECT
MOJIOCTH JKEITYAOYKOB U npeacepauil. CpeHuid cioil cTeHKH cepaua oOpa3oBaH M3
CepAeYHbIX MbIIL. HapyKHBII €10l COCTOMT U3 COEAMHUTENIBHON TKaHU.

BHyTpeHHsIs MONOCTh cepiilia pas3jieieHa Ha yeThlpe dyacTu. Ero BepxHue otae-
JIbl HA3bIBAIOTCS MPABbIM W JIegblM Npeocepousmu, a HUKHASL 4acTb — NpasblM U
nesvim dcenydoukamu. IlpaBoe mpeacepaue ¢ MOMOIIBIO TPEXCTBOPUATOrO KJlama-
Ha OTKpBIBAETCSA B IPABBIM KeIyI04YeK, a JIEBOE IPEACEpANE Yepe3 JBYXCTBOpUA-
TBIM KJIAIIaH — B JIEBBIM Kenypodek. [Ipu cokpameHun npencepaumid MX KJlallaHbl
OTKPBIBAIOTCS, U KPOBb U3 MPEACEPAUN MOCTYNAET B MOJIOCTH eIy I04KOB. Mex 1y
JIEBBIM KETYJIOYKOM U aOpPTOM, a TAK)KE MEXKJy IPaBbIM KETyJ0YKOM U JIETOYHON
apTepuell MMEIOTCS TOJIYJIYHHbIE KJamaHbl. MBIIIIBI CTEHOK HpPEICepANil 3HAYu-
TEJIBHO TOHbBIIE U ciabee. MBIIIIBI KETyJ0UYKOB, BBITAJIKNBAs KPOBb B OOJBIION U
MaJIblii KpyTH KpOBOOOpAIIEH!S, BHIOIHSIOT OOJBIIYIO PadOTYy, MOITOMY MX MBIII-
bl CUJIBHO Pa3BUTHI U CTEHKU KETyJOYKOB TOJCTBIE M MYCKYyJIUCTble. OCOOEHHO
CUJIBHO Pa3BUThI MBIIILBI JIEBOTO KEJIy/I0UKa, BHITAJIKMBAIOIIME KPOBb B OOJIBILION
Kpyr kpoBooOparieHus. CTeHKa JeBOro Kelnyaodka B 2—3 pasa ToJlle, YeM MpaBo-
IO JKeIyJ0uKa.

ABTOMaTU3M cepana. B criokoitHoii o0cTtaHoBKe cepiie cokpamiaetcs 70 pas
3a 1 munyty. Cepaue, cokpauasice 100 000 pa3 B neHb, BBIHOCUT OKosIO 10 TOHH
KPOBHM B KPOBEHOCHBIE COCY/bl. Jlake OTIENIeHHOE OT Tejla, OHO HEKOTOPOE BpeMs
MPOIOJIKAET COKpAIaThCsl. JTa €ro 0COOCHHOCTh CBsI3aHA C BO30YXIECHHUEM, BO3-
HUKAIOIUM B O0COOBIX KJETKaxX cepAeyHbIX MbII. CBOMCTBO cepjlia COKpaIlaThes
1071 JICWCTBUEM BO3HUKAIOLIMX HEPBHBIX UMITYJbCOB B CBOMX MBIIILAX HA3bIBACTCS
asmomamueti cepoya.

Cepaeunblii muki. Ipeacepaus u xenynouku cepiia COKpallaroTcs Mmorepe-
MeHHO. OfHOpPA30BOE COKpallleHue M pacciabieHue MpeacepAril U KellyJI0uKOB
Ha3bIBaeTCs cepoeunvim yukaom. Cokpamenue npencepanit puutcs 0,1 cexyHmabl,
KpPOBb U3 NPEACEPAUI BBITAIKUBACTCA B XKEIYJOUYKH, TOCJIE YEro IpaBblid U JIEBBII
KENyI0uKH cokpauiatroTest B TedeHue 0,3 cekyH[bl, 1 KpOBb BBITAJIKMBACTCS B KPO-
BEHOCHBIE COCY/bl. 3aTE€M MBILIIbLI MPEACEPAUN U KEIyJI0UYKOB paccialistoTcs Ha
0,4 cekyHIbl U OTIbIXalOT. TakM 00pa3oM, YaCTOTa CEPICUYHbIX COKpAIICHUHN MPo-
noJxaercst okoso 0,8 CeKyHIbI.

HepBHasi peryasiums padotbl cepaua. Yactota u cuiia cepieuHbIX COKpalle-
HUM 3aBUCAT OT BHEUIHMX U BHYTPEHHUX ycioBuil. B 3aBucumoctu oT paboThl op-
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IaHOB M3MEHsIeTCs M UX KpoBocHaOxeHue. [Io Mepe yBeslnYeHUs: 4acTOThl U CHIIbI
CEpACYHBIX COKPAILECHUI yBEJIMUNBAETCSA KOJIMYECTBO KPOBH, MOCTYMAOLIEH B KPO-
BEHOCHbIE cocy/bl. Hao0opoT, ¢ yMEeHbIIEHHeM 4acTOThl U CHJIbI CEPACUYHBIX CO-
KpalleHWi YMEHBIIaeTCs M KOJIMYECTBO KPOBH, MOCTyMaroiield B cocynsl. PaboTa
cepauna KOHTPOJIUPYETCsl HEPBHOM CUCTEMOW. HepBHBIE MMITYJIbCHI, MMOCTYIAOIINE
[0 MApacUMIATUYECKUM HEpBaM, 3aMEMJISIIOT YacCTOTY CEpICYHBIX COKpPALIEHUH U
0CJabNAI0T CUy COKpaleHuid. HepBHbIE MMITYNIbCBI, MOCTYMAIOUINE 110 CUMIIATH-
YeCKUM HepBaM, Ha000pOT, yBEINYUBAIOT YaCTOTY CepALUCONEHUN U yBETUYUBAIOT
CUJIy COKpAILEHHUS.

I'ymopanbnas peryisinist padoThl cepAna cBs3aHa ¢ TOPMOHAMU U APYTHUMHU
OMOJOTMYEeCKH AaKTUBHBIMU BellecTBaMu. [ OpMOH ajpeHanuH, BbIpaOaThIBAEMbIi
MO3TOBOM 4YaCThIO HAJINOYEUYHHUKA W COJISIMH KaJIbLMSA, YCHIMBAET CHIIy M 4YacTO-
Ty COKpallleHusl cepauna. [opMoH Ba3ompeccuH, BbIpaOaThIBA€MbI B 3aJHEN /10J1e
runodusa, Takke Cy>kaeT KPOBEHOCHBIE COCY/IbI M TIOBBIIIAET KPOBSHOE JIABIICHHE.

Hpyrue 6uonornyecky akTUBHBIE BEIIECTBA M COMM Kallusi, HA0OOPOT, ocnalms-
IOT CUJTY U 9aCTOTY COKpalleHui cepma. Perymsus paboTsl OpraHoB KpOBEHOCHOM
CUCTEMBI CBSI3aHA C COBMECTHBIM BO3JCMCTBUEM HEPBHOM CUCTEMBI U T'yMOPAJIBHBIX
daxTopoB. Hampumep, korma 4einoBek 3aHUMAeTcsi (GU3NUECKUM TPYAOM, HEPBHBIC
MMITYJIbCBI OT MBIIII] U PEUENTOPOB HEPBHOM CHCTEMBI IMIOCTYNAKOT B LIEHTPAJIBHYIO
HEPBHYIO CHUCTEMY U HAIIPABJIAIOT CEPALE.

IIpoBepbTe cBOM 3HAHMS!

1. CocraBbTe MapHble OTBETHI M3 HA3BAHMM YacTel cepAaua U COOTBETCTBYIOLIUX UM I1O-
HATUN: A — JeBbIN kenynouek, b — mpaBeiii xkenmynouek, B — mpaBoe mpencepaue,
I' — neBoe npencepaue, /[ — crBopuatele KjanaHel, E — moiynyHHbIE KiamaHbsl; 1 —
PAacOI0KEHbI MEX 1Y NPEACEPANUSIMU U KENyI0uKaMu, 2 — PaclloyIOKEHbl Ha TPaHULE
MEX]y JKeJIyJ0YKaMU U KPYHHBIMHU COCyIaMH, 3 — NMPUHUMAET KPOBb U3 OPTraHOB,
4 — IpUHHAMAET KPOBb U3 JIETOYHBIX BEH, 5 — CTEHKU TOJCTbIE, MbILLIEYHbIE, 6 — BbI-
TaJIKUBAIOT KPOBb K JIETOUYHBIM apTEPUSIM.

2. CocraBbTe MapHbIE OTBETHl M3 Ha3BaHUM M MX 3HAUEHUI: A — JABYCTBOpYaThbId Kila-
maH, b — TpexcrBopuarslil KjanaH, B — modaynyHHBIN knanaH, [' — cepaeuHblil UK,
J — aBromaTus cepaua; | — BEIXOAAT U3 XKEITYJOUYKOB U OTKPBIBAKOTCS B MOJIOCTH ap-
TEpHUid, 2 — U3 JIEBOr0 MPEACEPAUsl OTKPBIBAETCS B JIEBBIN KEITyI04EK, 3 — U3 MIPaBOro
MIPEACEPANs] OTKPBIBAETCS B MPABBIM KeTyJ04eK, 4 — COKpallaeTcs MojA ACHCTBHEM
UMIIYJIbCOB CEpALA, 5 — OJHOPA30BOE COKpAIICHUE U pacciabieHne MBIIII Mpeacep-

JIUN 1 KeJTyJ0UKOB.
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OTBeTHTE HA BOIIpoC:

MI)IIJ.II_IBI cepana mnoa AaBJICHMEM BbBIKAYMBAIOT KPOBb M3 cepAla B COCY/BI. Hoquy
Inpu paCCJIa6JIeHI/II/I MBbIHII CE€pAla KPpOBb B KPOBCHOCHBIX COCYyJlaX HE BO3BpALIACTCA
o0patHO K cepaiy?

PemuTe MaTemMaTnyeckue 3aJaum:

1. Cepnue pebenka B TeyeHne | MHUHYTBI COKpamaeTcs 78 pa3 u MpH KakJOM COKparie-
HHUH BBIBOJIHT B a0pTy 38,5 cM® kpoBu. CKONBKO KPOBU BBITAJIKHBACT CEpALe PeOeH-
Ka B TEUEHUE CYTOK?

2. B CHOKOWHOM COCTOSHUM CepiedHbld 1K npogoimkaercs 0,8 cek., cokpaiieHue
npencepauii npopoiskaerca 0,1 cek., xenynoukoB — 0,3 cek., a B Teuenune 0,4 cek.
cepaue otapixaeT. CKOIbKO BpeMeHHU paboTaeT M OTAbIXAET CepAle B TCUCHHE CyTOK?

§ 19. KpoBeHocHbIe coCyabl, KPOBOOOpallleHHEe

CTpoeHne KpPOBEHOCHBIX COCYI0B. KpOBEHOCHBIE COCYAbl MMEIOTCS BO BCEX
4acTsIX HaIero teia. B 3aBUCHMOCTH OT (DyHKIIMHM WX HA3bIBAIOT apmepusiMu, e-
Hamu N kanuinapamu. KpoBEeHOCHBIE COCY/IbI, YHOCAIINE KPOBb M3 CEPJLA K opra-
HaM, Ha3bIBAIOTCS apmepuamu, a COCyJibl, IPUHOCSIINE KPOBb U3 OPraHOB K CEPI-
1y, — eenamu. OT MPABOTo KENYJKA CepAlla OTXOIUT Je20YHdsl apmepusl, OT JIEBOTO
JKENTyJJ0uKa — caMas OOJbIasi apTepust — aopma.

CreHku apTepuil COCTOAT K3 TOJCTOM M DJIACTUYHOW COCIMHUTENIbHON TKaHU.
[log coenMHUTENBbHON TKAHBIO HAXOAUTCS TOJICTBIM CpPEIHMI CIOM M3 IJIAJKUX

Puc. 34. CrpoeHue CTEHOK
KPOBEHOCHBIX COCYJIOB: a — apTe-
puii; 6 — BEH; 6 — KallWLISPOB:
1 — BHEIIHUH CJIOH TUTOTHOM coe-
JIUHUTENIbHOW TKaHU; 2 — CPETHUM
TOJICTBIM CJIOM M3 TTIaJIKUX MBIIIIII;
3 — cpelHUN TOHKUH CcIloW U3
TJIaJKAX MBI, 4 — 2JIACTHYHBIC
BOJIOKHA; 5 — BHYTPEHHUH CI0W —
ONHOCTOWHBIM DJIHUTCIUN;, 6 —
BCHO3HBIC KJIalaHBbI.




MBIIII[ M 3JAaCTUYHBIX BOJIOKOH, a IIOJ HUM — TOHKHH OJHOCJIOMHBIM 3IUTEIHI
(puc. 34). Takoe cTpoeHHE CTEHOK IO3BOJISIET apTEPUSIM BBIICPKUBATH BBICOKOE
JaBJIEHUE KPOBH, BhIOpackiBaeMoii 3 cepaua. Kpymnneie aprepuu cepiia 4acto 00-
pa3yoT MHOXXECTBEHHBIE MEJIKHE apTepUH, a OHU — apmepuoivl U B TKAHAX — OUEHb
TOHKHUE KANUJLIAPLL.

CTeHKHU KanuJUISIPOB COCTOSIT U3 OJTHOCIIONHBIX AIUTENNANIBHBIX KJIeTOK. Kanu-
JSIpBI, Kak TpaBuiio, B 50 pa3 TOHBIIE YETOBEYECKOTO BOJIOCA U MPOXOIAT Uepe3 BCe
TkaHu. Yepe3 CTEHKM KaNUJJISPOB KHUCIOPOJ, MUTATENbHbIE U APYrUe BEIIECTBA,
HEOOXOMMBIE OPTaHW3MYy, HETPEPHIBHO TMOCTYMAOT B TKAHW M KIETKH, a OT TKa-
HEBOM JKMJIKOCTH K KalWJUISIpaM — MPOAYKThI, 00pa3yromuecs: B pe3ysibraTe ooMe-
Ha BEIIECTB B KJIeTKaxX. TOHKHE KamWJUISIPbl, OTAAIONINE KUCIOPOA U MUTATEIbHbIC
BEIIECTBA TKaHSIM, Ha3bIBAIOTCS GeHyinamu. Bce BEHYIbI, HOOUYEPEIHO COCAUHSSICH
BMECTE, 00pa3yloT BeHBL. BEHBI Takke, MOCTENEHHO COCTUHSSICH, YKPYITHSIIOTCS.
Camble KpyMHbIE BEHBI, HA3bIBAEMbIE NOILIMU 8eHAMU, BIUBAIOTCS B CEpILIE.

Benvi — 3TO KPOBEHOCHBIE COCY/bl, KOTOpBIEC MEpe-
JAI0T KPOBb OT OpraHoB K cepany. CTEHKU BEH, Tak
ke, KaK y apTepHil, COCTOST U3 TPEX CIOEB, HO CJIOU
HAMHOTO TOHBIIE, a KPOBSHOE JABJICHHE HMKE, YeM B
apTepusix.

KpoBooOpamenne. KpoBb B KpOBEHOCHBIX COCYAax
TE€YET MO JBYM 3aMKHYTHIM CHCTEMaM — OOJBLIUM U
MaJibIM KpyraM KpOBOOOpaIleHUS.

bonvuioii kpye kposoobpawenus HauMHAETCS C Jie-
BOTO JKENyJ04Ka M OTXOJAIICH OT HEro aopThl (puc.
35). Aoprta pa3BeTBisSeTCA B apTEpHH, a Te, B CBOIO Oue-
pelb, — Ha MeJIKKe Kanuyuispel. M3 KpoBU B Kanuuisipax
B KJIETKM M TKaHM IMOCTYMAIOT KHUCIOPOJ M MHUTATENb-
HbIC BEIIECTBA, a B KPOBb B KAMMMJIISPAX — YTJIEKUCIIBIN
ra3 u J[pyrue mpoaykThl oOMeHa BemecTB. Kanumisipsl,
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Puc. 35. O0mias cxema KpoBOOOpAIEHUSI B OPraHU3ME YeIOBeKa:

1 — cepaue; 2 — KPOBEHOCHBIE COCY/IbI TOJIOBBI; 3 — KDOBEHOCHBIE

COCY/Ibl BHYTPEHHUX OPTaHOB; 4 — KPOBEHOCHBIE COCY/TbI HIPKHUX

KOHEUYHOCTEH; 5 — HIDKHSIS TI0J1asl BeHa; 6 — BEpXHSs 0J1ast BEHa;
7 — CIIMHHAsA apTepus; § — JeroyHas BeHa.




Puc. 36. Cxema 60J1bI1IOTO ¥ MAJIOTO KpyTra KPOBOOOpAIIEHHS:
1 — cepnaue; 2 — ayra aopThl; 3 — aopTa; 4 — apTepuu, OTXOIs-
1IMe K opraHam; 5 — apTepusi HOT; 6 — KallWJUIsIpbl B OpraHax;
7 — apTepus, OTXO/IIAasl K TOJO0BE; § — KaUJUIAPBI TOJIOBBI;
9 — HWKHSA Tosast BeHa; /() — BepxHsis nojast BeHa; // — neroyHas
aprepusi; /2 — neroyHble Kanuuispbl; /3 — JeroyHas BeHa.

IIOCTENIEHHO O0BEINHSAACH, 00pa3yl0T KPYIHBIC MEPETHION U
3a/IHI0I0 ToJible BeHbl. O0e mosible BeHbl BIMBAIOTCS B IIPABOE
npezcepaue. Kiananel B KpyNHBIX BEHaX MPENsTCTBYIOT 00-
pPaTHOMY TOKY KPOBU B BEHaXx.

Manvii kpye kposoobpauenus HAIMHAETCS C MIPABOTO HKe-
JyIOoYKa U OTXOAALIEW OT HEro Jiero4yHou aprepuu. Ilpu co-
KpaILlCHUH CeplLia KPOBb U3 IIPABOro XKeJyA0uKa IIOCTYIAeT B
JIETOYHYIO apTepHIo. 3aTeM JIerouHasi apTepusi oOpas3yeT JBe
BETBM U BXOJUT B JICBBIE W IIpaBbIC JErKue. B yerkux apre-
PHUM Pa3BETBIAIOTCS HA MHOKECTBO KanvuIApoB. Kanuuisipel
CETBIO IOKPBIBAIOT ITYy3bIPbKU aibBeOJ. IIpH MpoXokAeHWM KPOBH B KanMJIApax
U3 KPOBU B IIOJIOCTH AJIBBEOJ BBIJACISIOTCA YIVICKHCIBIM ra3 W IpPyrHue BELIeCTBa.
KpoBb, HachlllleHHas! KUCIOPOJOM, Ha3bIBACTCA apmepuanbHou, HaChIIEHHAs yIiie-
KHCJIBIM Ta30M — 6eHo3HOouU. Kanuisipel, COEAUHASICH TOOYEPETHO APYT C JPYIroM,
00pa3yIoT 4eThIpe JeroyHble BeHbl. 110 3TMM BeHaMm apTepHuaibHas KPOBb MOCTYTIA-
€T B JIEBOE IIPEICEPALE.

IIpoBepsTe cBOM 3HAHMA!

1. CocTaBbTe mapHble OTBETHI U3 HAa3BaHHI KPOBEHOCHBIX COCY/IOB U COOTBETCTBYIOIINX
UM MpPU3HAKOB: A — aptepun, b — aopra, B — Bensl, ' — kanuinspser; 1 — nocraBisitor
KpPOBb B OpraHbl, 2 — CTEHKHU TOJCTBIE M 3JIACTHYHBIE, 3 — CTEHKH TOHKHE, U3 TPeX
clioeB, 4 — cTeHKH 00pa30BaHbI U3 OIHOTO CJIOS SIUTETHS.

2. YKaxuTe MOPSAAOK MPOXOKISHHUS KPOBH MO OOIBIIOMY KPyTy KpoBoOoOpameHus: A —
HIEpEIHNE U 3a/IHKE MoJble BeHbl, b — kanwmuisapsl, B — aprepuonsl, I — neBblit xeny-
nouek, /| — mpaBoe npezacepaue, E — aopra, XK — aprepun.

3. Ykaxxute myTH MPOXOXKJACHUS KPOBU MO MaJOMy Kpyry KpoBooOpauieHus: A — jer-
kue, b — nesoe npencepaue, B — mpasblii xkenynouek, I' — nerounsie aprepun, [ —
JIETOUHBIE BEHBI.
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OTBeTHTE HA BOIIPOCHI:

1. Cepane, kak Hacoc, paboTaeT HEYCTaHHO B TEUEHHE BCEW JKM3HU yelloBeka. Kak BbI
JyMaeTe, OTAbIXaeT Ju cepare?

2. B neBom jxemyaouke M B JIEBOM IIPEACEPANN CEp/lla HAXOAUTCS KPOBb, HACHIIICHHAS
KHCJIOPOJIOM U MUTAaTeNbHbIMU BemiecTBaMu. OJHAKO cepleyHble TKaHU oOecredu-
BAIOTCSl 3TUMM BEIIECTBaMHU 10 KOPOHApHBIM cocynam cepaua. [louemy cepaue He
MOXET HUCIOJb30BaTh KPOBb, COACPKALLYIOCS B €ro Kamepax?

§ 20. /IBukeHre KPOBHU MO0 KPOBEHOCHBIM COCYAAM

Kpossinoe naBjenue. J[apieHre KpOBU 3aBUCUT OT CUJIbI COKPAIIEHUS MBIIII]
KETYJOUYKOB M COIMPOTHUBJICHUS CTEHOK KPOBEHOCHBIX COCya0B. Camoe BBICOKOE
JIaBJICHUE MMEET aopTa, OTXOASIIas OT JIEBOro *enynouka cepaua. [lo mepe yna-
JeHUs OT Cepjlla apTepuaNbHOE JaBICHUWE CHUXkaeTcs. [laBleHHWe CHMKAeTcs B
kanwuigpax. Camoe HU3KOE JaBleHHWE HAOIIOAAETCS B BEPXHEH M HIDKHEH TMOJBIX
BeHax. Pa3HuIla KPOBSIHOTO JaBJICHUS B Pa3HBIX y4acTKaX KPOBEHOCHOH CHCTEMBbI
o0ecrieunBaeT KPOBOTOK B KPOBEHOCHBIX cocynax. KpoBb T€UeT M3 COCYIOB C BBI-
COKHMM KPOBSIHBIM JIaBJIEHUEM K COCY/IaM C HU3KUM JaBJICHUEM.

AprepuaibHOE aBJIEHUE MPH COKPAICHUU CEPACYHBIX MBIIII] B CIOKOWHOM CO-
cTosiHUM 4YenoBeka coctasisier 110—120 mm, a mpu ocnabnenuu Mpi — 70—-80 Mmm
PTYTHOTO CTONOA. ApTepHajbHOE NaBJICHHE W3MEPSCTCS MOHOMETPOM B apTEepHUU
pyku (puc. 37).

Cepaueonenne (myJanc). I[Ipu coxpamieHun eBoro xenyzodka KpoBb C CHIION
yIapsieTcss O CTEHKH aoOpThl U pacTATMBaeT WX. BoimHa BO3HMKAOMMX KojeOaHW
OBICTPO pacmpocTpaHsieTcs MO CTeHKaM apTepuil. Takoe puTMmMHueckoe KojeOaHMe

Puc. 37. N3mepenue
apTepUabHOTO AaBICHUS
KpOBU: / — pe3UMHOBAsI MAaHKETa
JUISL pyKH; 2 — MAaHOMETP
JUTS U3MEPEHUSI JaBJICHMUS,;

3 — BO3IYIIHBI HaTHETATEb
BO3J/lyXa B MaHKETY.




CTEHOK COCYJIOB Ha3bIBAIOTCS 1yibcoM. Ilynbc MOXKHO Mpo-
HIynaTh B MeCTax, IJIe KPYIHbIE COCYJbl JieKaT OJNM3KO K
MOBEPXHOCTH KOXKM: Ha BHCKax, HA BHYTPEHHEH CTOpOHE
3ansicThs, Mo 6okam e (puc. 38). Kaxablii mynabc cooT-
BETCTBYET OHOMY COKPALICHUIO MBIIIIL] JKEJIyI0YKOB CEpI-
a. MOXXHO TOCYMTATh YaCTOTY CEpACYHBIX COKPAIICHUN
(MyJbC) B TEYEHUE OJJHOM MUHYTHIL

CkopocTb ABHAKeHUs] KPOBH. CpeiHss CKOPOCTh JIBU-
KEHHUsI KPOBU B aopTax cocTaBisieT 40 cM/c, B apTepusix —
40-10 cm/c, B aprepuonax — 10-0,1 cm/c, B kanumispax —
0,1 cm/c, B Benax — 0,3-0,5 cm/c. M3-3a Masoii ckopocTu
JIBUKEHUS KPOBU B KamuJUIsipax KUCIOPOA U MUTATENbHbIE
BEIIECTBA MOCTYMAIOT B KJIETKU U TKAHH, a MPOAYKTHI 00-
MEHa BEIIECTB U3 TKaHEW U KJIETOK MOCTYNalT B KPOBb.

JIBuskeHHe KPOBH B apTepusix W BeHax. JlaBneHwue
KPOBHM BBICOKOE B apTepusiX, HU3Kkoe B Kamuispax. Ilo
ATOM MPUYMHE KPOBb TEYET OT MECTa BBICOKOTO JABICHUS
(aprepun) K MECTy C HU3KUM JIaBJIeHHEM (KaruJUIsphl).
Y MoonbIX 340pPOBBIX JIOACH KPOBSIHOE JIaBJICHHE B IIO-
KO€ IIPA COKpallleHuu cepaua cocrasisger 120 mMm pT.cT.
(MakcHMMaJIbHOE JaBJIEHHUE), a MpH paccaabIeHUHd MBILII —
85 MM PT. cT. (MUHUMAaJIBHOE NaBieHue). [[BUKeHUue Kpo-
BU 10 BEHaM CBSI3aHO C COKPAILEHHEM CKEJETHBIX MBIIIII,
okpykaromux ux. Kpome Ttoro, mpencepausi, ocBOOOIMB-
IIMecsi OT KPOBH, CIIOCOOHBI, KaK HACOC, BBICACHIBATH KPOBb
U3 BEH.

Jlumparuyeckas cucrema. B tene yenoBeka mmeercs
okono 460 nmumdparnueckux y3ioB. Bo Bcex numdaruyec-
KHX COCyJax Tela COACPXKUTCS okono 1-2 i numdarndec-
Koif skuakoctu. B treuenue cytok 1200—-1500 mut iumdsr u3
TUM(}aTHIECKUX COCY/IOB BIMBAETCS B BEHO3HBIE COCY/IBL
W3 TkaHeBoil >XuAKOCTH GdopMHUpyeTcs TuMmdaTruecKas
KuakocTh. Jlumda oOecrieurBaeT yaajgeHHE W3JIUIIKOB
JKUIKOCTH U3 TKaHEH.

Puc. 38. Yactu Tena,
r7ie KpyIHbIe apTepun
HaxoIaTcst OJIM3KO K
MMOBEPXHOCTH KOXKH.

Puc. 39. U3zmepenue
myJbea.
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Puc. 40. Jlumdarnueckas cuctema: / — cocy/ sl TMM(BI B
roJjioBe; 2 — BeHbl; 3 — IMM(aTHYeCKue cocy 1bl BHYTPEHHUX
OpraHoB; 4 — nuMdaTudeckue y3ibl; 5 — TuMpaTuieckue
KaWUIPB! PyK; 6 — IMMaTH4ecKue KaluuIspbl HOT.

JlumdaTryueckas cucteMa HauMHaeTcs ¢ auMdaTuyiec-
KUX Kanuuisapos (puc. 40). TkaneBast ®KUAKOCTb, MoMNaaas
B JTUM(aTHYecKue Kalujulspsl, IpeBpamaercs B JuMpa-
TUYECKYI0 KXUAKOCTb. Kamuiisipel, coequHssCh BMecTe,
00pa3yroT KpymnHble aumdarnueckue cocynsl. [lo mum-
darrueckuM cocylaM pacroyiaratoTcsl JuMQaTHuecKue
y3Jbl, KOTOPBIE SIBISIIOTCS MECTOM (HUIBTPALlM MHKPO-
opranu3moB. OOpa3yromuecs: B y3iax JUMQOIUTHI yda-
CTBYIOT B MMMYHHBIX peakiusax opranusma. Jlumparuue-
CKHUX Y3JIOB 0OCOOCHHO MHOT'O B IOJMBIIICYHBIX BIAIHHAX,
Ha 11ee, B KOJICHHBIX M JIOKTEBBIX CYCTaBax, B IPyIHON U
OpromrHO# monocTsax. Kiamanel, pacnonokeHHbIE HA BHY-
TPEHHEH CTeHKe TMM(pATUYECKUX COCY/IOB, HE MO3BOJISIOT JUM(E TeYb B MPOTUBO-
MOJIOKHOM HampasieHuu. Jlmmpa BMecTe ¢ KpOBbIO M TKAHEBOW JKUIKOCTHIO 00pa-
3yeT BHYTPEHHIOIO Cpely OpraHu3Ma.

CeJsie3eHKa pacriojio)keHa B BEpXHEW 4YacTH OpPIOUIHOW TOJIOCTH TOA JIEBBIMHU
pebpamu. Ee macca y B3pocinbix mroneit coctaisier 140-200 1. B cenesenke oOpa-
3YIOTCSl TUM(OLUTHI, KOTOPHIE BBIBOJASATCS B TUM(PATUIECKHE COCY/IBI M YYAaCTBYIOT
B UMMYHHOU cucTeme opranm3ma. Kpome Toro, B ceie-
3eHKe 00pa3yeTcs 3amac M3JIHMIIKOB KPOBU W B HEW pas-
PYLIAIOTCS U3KUBIIUE CBOM CPOK (POPMEHHBIC JIEMEHTHI
KPOBU (OpUTPOLUTHI U JIEHKOUUTHI). 3aHATHS (usnye-
CKUM TPYJIOM M CIOPTOM aKTHBHPYIOT (hopMHUpOBaHHE
TUM(OIUTOB B CEJIE3CHKE, YKPEIUISIOT UMMYHHYIO CH-
CTeMYy OpraHu3Ma.

Puc. 41. Cs13p MeX Iy TUM(ATHUECKOI U KPOBEHOCHOM
cucteMamu: [ — muMdaTHIecKue y3ibl;, 2 — TuMQpaTuIecKue
KalWJUISIPBL; 3 — apTepuanbHasi KpOBb; 4 — Cep/lLe;

5 — BeHO3Hast KPOBb; 6 — TUM(ATHUECKHE COCY/IBL.




IIpoBepbTe cBOM 3HAHUA!

1. CoctaBbTe apbl U3 HA3BAHUI COCTOSHHI KPOBEHOCHON CUCTEMBI M COOTBETCTBYIOLIETO UM
JaBJICHUS: A — TIpU pacciableHnu CepASYHBIX MBINII, b — mpH COKpalieHnn cepaeuHbIX
MbIIIT; B — mpu cokpaiienun cepieunbix Mblit; 1) 1-15 mm, 2) 120 mum pt. cT., 3) 85 MMm.

2. CocraBbTe mapbl U3 Ha3BaHHWI KPOBEHOCHBIX COCYJIOB M COOTBETCTBYIOIIUX MM CKO-
pocteit aBKeHHS KpoBu: A — kamwuisap, b — aopra, B — Bena; 1) 0,1 mm/c, 2) 0,3—
0,5 m/c, 3) 40 cm/c.

OTBeTHTE HA BONPOC:

CoxkpaleHre MBIIII CTEHOK JKETYJOYKOB M 3JIACTUYHOCTb CTEHOK KPOBEHOCHBIX CO-
CyI0B o0ecreunBaroT ABM)KEHHE KpOBU IO apTepusiM. OIHAKO CTEHKH BEH HeE 3Ja-
CTHYHBI, UX MBIl HE Pa3BUTHL. Torga kakue (akTOpbl 00ECHEYMBAIOT JBH)KCHHE
KpPOBU B BEHax?

§ 21. Peryasinusi pad0Thl OPraHOB KPOBEHOCHOH CHCTEMBI

Peryasimusi pa6orsl cepaua. KpoBocHaGkeHHe OpraHoB U TKaHEH OpraHu3ma
YeJIOBEKa 3aBUCUT OT KOJMYECTBA M CHJIBI COKPAICHHS CEpACYHBIX MbII. PaboTa
cepliia KOHTPOIMPYETCS HEPBHBIM U TYMOPAIbHBIM TTyTeM. M3 IeHTpanbHON HEepB-
HOW CHCTEMBI K CEepAIY TOAXOMSIT CHUMIATHYECKHUE W MapacUMIATHUYECKUE HEPBHI.
CuMmnaTnyeckre HepBbl YCUIMBAIOT CHIIY M YacCTOTY CEpICYHBIX cokpaiieHuil. [la-
pacuMIaTUYeCKue HEPBbI, HAOOOPOT, OCIAOIISIIOT U 3aMEJISIOT padoTy cepila.

['ymopanbHas perynsnusi paboThl cepilia CBs3aHa ¢ TOPMOHOM HaJIIOYCUYHUKA
aJIPCHAJIMHOM, COJISIMHU KaJIbIMS U Kajaus. AJPEHATUH U COJIM KaJlbIUsl YCHIIMBAIOT
cepaneOreHre, Kaluid OKa3blBaeT MPOTHUBOIIOJIOKHOE BO3ICHCTBIE HA CEp/IIIC.

BcnencrBrue HepBHOM M TyMOpaJbHOM PEryIsiliMM JesITeNbHOCTh Cepilla Koop-
JTUHUPYETCsT ¢ paboToil Apyrux opraHoB. Hampumep, Korja 4eloBEK BBIMOJIHSET
bu3ndeckyro paboTy, HEPBHBIM HMMITYJIbC MPOXOIUT YEPE3 CUMIIATUUYECKHE HEPBBI
K CEep/Ily, ¥ IPOUCXOIHUT TOBBIMICHUE CEKPEIUH aIpeHAIMHA HaIMOYCUYHUKOB. YCH-
JUBAIOTCS CHJIAa M YacTOTa COKpAIICHHs Cep/Iila, B KPOBEHOCHBIE COCYIbI MEpeKa-
yuBacTCs OONbIIe KpOBH. B pe3ysbraTe MBIIIIBI MOAy4YatoT OOJBINE KUCIOpoaa U
MUTATCIBHBIX BEIIECTB.

Ilepepacnpenenenue kpoBu B opraHuzme. C TIOBBIIICHHEM WM CHU)KEHHEM
JESITEILHOCTA OPTaHOB MOTPEOHOCTh B KHCJOPOJAE M NMHUTATEIBHBIX BEIIESCTBAX B
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OpPraHHU3Me TaKK€ YBEJIIMYMBACTCS WIM YMEHBIIAETCS. DTO NPUBOAMUT K Iepepac-
npelesieHU0 KpoBu B opranusme. Ilox BiaMsHMEM cCMMIATHMYECKHUX HEPBOB KpOBeE-
HOCHBIE COCYZBI CY’KAIOTCs, UTO CHM)KAaeT MOCTYIJIEHME KPOBU B opranbl. ['opMoH
aJpeHaJIMH HAJIMOYEYHUKOB TAKXKE JCHCTBYET Kak cummnaruueckue Hepsbl. [lapa-
CUMIIATMUYECKUE HEPBbI PACIIMPSAIOT KPOBEHOCHBIE COCYAbl U YCHUIMBAIOT MPUTOK
KPOBH K OpraHam.

Cepneuno-cocyauctble 3a00seBanus. Cpeau cepieuHO-COCYyTUCThIX 3a00eBa-
HUI Yalie BCTpedaroTcsi MHPAPKT MUOKapAa (pa3pylLIeHHe CepACUHbIX MBI B pe-
3yJIbTaTe HApyUIEHUs KPOBOCHAOXKEHUS), TUIIEPTOHHS (IIOBBIIICHHE apTEPUaTBHOTO
JIABIICHUS), MHCYJIBT (KPOBOM3IHUSHUE B TOJIOBHOM MO3T), aTepOCKIIepo3 (YTOIIeHIEe
CTCHOK M CYy>KEHHE KPOBEHOCHBIX coCyaoB). [Ipmumnbl pa3Butus Oone3Heil yaie
BCETO CBS3aHBI C MAJIOMOJBIKHBIM 00pa3oM KHU3HH, OKUPEHUEM, KypeHHeM, YIIO-
TpeOJieHeM COUPTHBIX HATUTKOB M NICUXUYECKUM PAcCTPOHCTBOM.

Ha cepneuno-cocyiucTyto cucteMy 0COOEHHO CHIIBHOE BO3/IEMCTBUE OKA3bIBAIOT
aJIKOrojib M ] Tabaka — HUKOTUH. AJIKOTOJIb OCIA0JseT CUTy COKPAILEHUS MBbILII]
cepaua M 3aTpyAHseT AplxaHue. KypeHue npuBOAMT K YTOJIIEHHUIO CTEHOK KpOBE-
HOCHBIX COCYJIOB U TMOTepe MX 3IacTUYHOCTH. HemocrarouHoe cHaOkeHHE KHCIIO-
POZOM M MUTATENIbHBIMU BELIECTBAMH OCJIa0IeT cepAeuHble MbllIbl. Hapymenue
JIeSITeIbHOCTU CEepAlla U HEIOCTATOYHOE KPOBOCHAOXKEeHHE OcnaliasieT UMMYHHYIO
CUCTEMY OpraHU3Ma.

HccnenoBanus nokasanu, 4ToO IMOCJE KaXKJIOM BBIKYPEHHOW CUTapeThl B TeUe-
Hue 30 MUHYT KPOBEHOCHBIE COCYJIbl OCTAIOTCSI B CYKEHHOM COCTOSIHUHU (puc. 42).
[IooTOMYy y KypHJIBIIMKOB KPOBEHOCHBIE COCYIbI ITOCTOSHHO HAXOIATCA B CY)KEH-

Puc. 42. CyxxeHue KpOBEHOCHBIX COCY0B O]l ACHCTBUEM KYpPEHUS
(pPUCYHOK pYyKH; TIOJy4YEHHBIN C TEIJIOBU30pA: @ — A0 KYPEHUS;
0, 6 —uepe3 7 u 17 MUHYT 1OCIe BBIKYpUBaHUS OHOM CUTAPETHI).

5 — Buomnorust (YeIoBeK 1 €ro 310poBbe), 8 Kiiace _ 65



HOM cOCTOSIHUU. Cy’KeHHEe KPOBEHOCHBIX COCYJIOB SIBJISICTCS MPUYMHOM XPOMOTHI U
BBI3BIBACT CHIIbHBIC OONH MpH XOAh0€, YTO MPUBOIUT K MHBAIUIHOCTH. B mpodu-
JAKTHKE CEepACYHO-COCYAMCTHIX 3a00JeBaHUN KPOME OTKa3a OT BBILICYTIOMSHYTHIX
BpEIHBIX MPHUBBIYEK BaXKHOE 3HAUCHUE MMEIOT 3aKajuBaHUE cepiala (HU3nYecKum
TPYZOM, 3aHATUS (PU3NYECKMMHU U CIIOPTUBHBIMHU yTpakHeHUsAMHU. HempepwiBHas
dusnyeckas Harpyska (xonb0a, Oer, THMHACTHKA U T.J.) YCUIIMBAET MPUTOK KPOBU K
MBIIIIAM M yIy4YlIaeT UX CHaO)KEHHE KUCIOPOIOM M MHUTATEIbHBIMU BELIECTBAMHU.

IIpoBepbre cBOM 3HAHUSA!

1. CocrtaBbTe HapHble OTBETHI M3 (DAKTOB peryisiuuu pabOThl cepAla U Ha3BaHUH UX
GyHKIMI: A — cuMIaTHYecKue HepBbl, b — mapacummarnyeckue HepBHI, B — anpena-
JWH, COJIM Kanblus, I' — conu xanus; | — ycuinuBaioT CHITy W YacTOTY COKpAmleHUi
cepamna, 2 — ocnabisAloT CUITy M 4acTOTy COKpAIleHUH cepima, 3 — MeHCTBYIOT Kak
CHMITaTHYECKHE HEPBBI, 4 — IEHCTBYIOT KaK MapacHMIATHYECKHE HEPBBI.

2. OnuimuTe OCYIIECTBICHHE PEryJIsUM paboThl cepAla MpH 3aHATHH (U3MUYECKUM
TPYAOM: A — yCHIIMBAIOTCS CUJIa M YacTOTa COKpalleHUU cepaua, b — ycunusaercs
BBIJICJICHUE TOPMOHA aJIpeHaJIMHA HaJI04eYHUKOM, B — Mblmib! Oonbine obecnedu-
BAIOTCS KHCJIOPOAOM M NMUTATENbHBIMU BelllecTBaMu, I' — yepe3 cuMmaTuyeckue He-
PBBI K CEpALly MOCTYNAlOT HEPBHBIE UMILYJbCH, | — yBEeIMUMBAETCS IPUTOK KPOBH K
KPOBEHOCHBIM COCYZIaM.

OTBeTHTE Ha BoOIIpocC:

Mpins! cepana, NPepbIBUCTO COKpAIIasiCh, MPOABUTAOT KPOBb MO cocyaaM. [louemy
KpPOBb B COCY/Iax T€YET MOCTOSHHO, Oe3 nepepbiBa?

§ 22. IlepBast moMo1b NPU KPOBOTEYEHUH M3 COCY/I10B

Biusinue KpoBoTedeHHsi Ha opraHu3M. [lo cocyqaMm dyenoBeka TEYET OKOJIO
5 nutpoB kpoBu. [loTepst OOIBIIOr0 KOMMUYECTBAa KPOBH MPU TIOBPEKIACHHH KpPOBE-
HOCHBIX COCYZIOB IIPUBOJIUT K CHHKEHUIO JIaBJIEHUsS! KpoBU B opraHax. Hapymaercs
CHa0KeHHe KUCIIOPOIOM T'OJIOBHOTO MO3ra, Cepilla U BCEX OPraHoB. DTO MPEICTaB-
JSIeT Cephe3HYI0 ONMACHOCTD JJIA )KM3HU YesioBeKa. YenoBek MOXKET MOTHOHYTh MpU
notepe 6osee 2—2,5 nuTpoB KpoBU. OCOOCHHO OMAacHBI KPOBOTEUECHUS U3 apTepuit
U KpYNHbIX BeH. Eciiu BoBpeMs He IPUHATH MEpPbI, 3TO MOXKET MPUBECTHU K JIETaIb-
HOMY HCXOTY.
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KpoBoreuenue n3 xkanuuasipoB. KpoBorteue-
HHUE U3 KalWUISIPOB HAOIIOAETCSd OTHOCUTENIBHO
yacTto. J[ake He3HAUUTEIbHOE MOBPEXKACHUE KOXKH
BBI3bIBAET KPOBOTEUEHHE M3 Kanusuisipos. M3 mo-
BPEKJCHHBIX KAIUIIIAPOB KPOBb TEUET MEIJIEHHO,
IIO9TOMY KpPOBOTEYEHHE OCTaHOBUTb HETPYAHO.
[Ipy KpOBOTEUEHHH W3 KANWJLISIPOB MOPAKEHHBIN
Y4acCTOK MPOMBIBAIOT U JNE3MHOUIUPYIOT PacTBO-
poM iof1a, 3aTeM HaKJa/IbIBAETCsl YUCTAsl MOBS3KA.

WHorna noBpex1at0Tcs MENKHe Kanuspbl Ha

Puc. 43. Cpencrtaa,
UCTIONb3yEeMbIe /ISl OCTAHOBKHU

CTEHKax HOCOBOW MOJIOCTH, U HAYUHAETCS MEJJICH- KPOBOTEUEHHs Ha PYKaX U
HOE KPOBOTEYCHHUE. B TaKHX CIy4asix HOCOBAs MO-  porax: / — pe3sWHOBAs CBSI3KA;
JIOCTh OCTOPOKHO HECKOJIBKO pa3 MpOMojacKhBa- 2 — peMeHb; 3 — GUHT;
eTcsd XOJOJHOM BoJoM. Ha HOC KITagyT CloXkeHHOE 4 — nnaroxk.

MOJIOTEHIIC, CMOUYCHHOE XOJOMHON BOMOM. XOIOMI-
Hasl BOJIa Cy’KaeT MPOCBET COCYJOB, U KPOBOTEUEHHE OCTaHaBIuBaeTcs. [l BbIsic-
HEHUS MPUYHHBI KPOBOTEUECHHUsI OOIBHOMY CIEIyeT OOpaTUThCA K Bpauy.

Beno3noe kpoBoreuenue. J[aBieHue KpOBU B OOJIBLIMHCTBE BEH HECKOJBKO
BBIIIIC, W JIBM)KEHHE KPOBU CHIIbHEE, YeM B Kammiuisgpax. OOBIYHO KPOBOTEUEHUS
CIIy4aloTCsl B KPYIHBIX BEHaX C 0ojee CHIBHBIM KPOBOTOKOM. B Takmx cirydasx
00pa30BaBIIMICS CTYCTOK KPOBH MOXKET OBITH BBIMBIT, M YEJIOBEK MOXKET TOTEPSTh
MHOTO KpOBH 3a KOpOTKoe Bpems. [Ipy MoBpexIeHHH CpaBHUTEIBHO HEKPYITHBIX
BEH Ha MOBPEXICHHBIN COCYJ] HAKJIQABIBACTCS TyTasl MOBS3KA, W MAI[MEHT OTIIPAaB-
asiercss B OonbHUILY. [Ipy MOBpEXICHUN KPYIHBIX BEH TMOCTYMAIOT TaK JKe, KaK U
P MOBPEKIEHUU apTEPU.

ApTepHajibHOe KpOBOTeueHHe. BceiencTBue BBICOKOTO JaBJIEHUS B apTepH-
X KpOBb M3 IMOBPEXKIEHHOI0 cocyna ObeT (POHTAHOM, NOITOMY KPOBOTEUEHHUE U3
apTepuil MOXKeT ObITh Ype3BBIYAMHO OMmacHO JJIs xu3HU. [Ipu aprepuanbHOM Kpo-
BOTEUEHUHU HEOOXOIMMO OBICTPO MpPUIKATh MaJbLEM IMOBPEXKICHHBIH COCYJ] BbIIIE
MecTa paHECHUs U HAJOKUTD KTYT U3 PE3HHBI MJIU U3 JIIOOOT0 Jpyroro Marepuala
(puc. 43). MecTo HanOKEHUS KTyTa HAKPBIBAIOT YACTHIM OMHTOM, 3aTe€M CBOOOIHO
OOBSI3BIBAIOT €T0 KYCKOM TKaHU. JKTyT HEOOXOAMMO 3aTSHYTb, YTOOBI, CIABUB CO-
CyJ, OCTaHOBUTH KPOBOTEUEHHE. J[JIs1 3TOr0 Mo TKaHb CleqyeT HOMJI0KUTh YUCTYIO
NaJIOYKy M 3aTATUBATh XI'YT JIO OCTAaHOBKM KpoBoTeueHus. [loctpanasiiero HeoO-
XOJMMO J0CTAaBUTH B OonbHUILY. Ecniu TpaHCTIOPTHPOBKA MOCTPaaBIIEro B OOIbHH-
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Puc. 44. OctaHoBKa KPOBOTEUCHUI U3 BEHBI (BEPXHUH PsiT)
U apTepuil (HWKHUH pA).

Iy TPOAOKAeTCsl OObIle MOJOKEHHOTO BpeMeHH (2 yaca), Bo n30exaHue oMepT-
BEHUs TKaHEH JXT'yT HEHaIoJAT0 ocinadisioT. Korna kpoBooOpalieHre B KOHEYHOCTH
BOCCTAHOBMTCS, JKT'yT CHOBA 3aTSATHBAIOT.

KpoBoTeueHue U3 pyK MJIM UKPOHOKHBIX apTepUil TaKkKe MOXKET OBbITh MPEIOT-
BpallleHO MaKCUMaJIbHbIM Cru0aHueM KoHeuHocTel. J{ns ycunenusi cruba mox Me-
cTo cruba cieayer MoAJ0KUTh BaJIMK WUIIU BaTy U 3a()MKCUPOBAThH €€ B 3TOM MOJIO-
KEHUU.

BHyTpeHHee KpOBOTeYeHHEe W3 >KMBOTA, TPYIHOW KIETKH, XEIyJA0UYHO-KH-
[IEYHOTO TPaKTa, rOJOBBI WU JAPYTHX OPraHOB oueHb omacHo. [Ipu BHyTpeHHEM
KPOBOTEUEHUH YEJIOBEK OJICHEET, JBIIIUT MOBEPXHOCTHO. YacToTa myibca yMeHb-
maeTcss U ociabeBaeT. B Takux ciydasx HEMEIJIEHHO CIENyeT OOpaTUThCS 3a Me-
JTUITUTHCKOW TIOMOIIbI0. [0 mpuxoja Bpada OOJBHOTO CIEAyeT OCTaBUTh B JICKAUEM
WM cujsdeM nosnokeHnu. Ha MecTo mpeamnonaraeMoro KpoBoTeueHus (OpromrHas
MOJIOCTh, TPYJAb WU TOJIOBA) KJIAAYT TOJUITUICHOBBIN MAKET CO JIbJOM, CHErOM
WJIA XOJOAHOW BOZIOU.

IIpoBepbTe cBOM 3HAHMS!

1. M3noxute mopsiiok MPUHUMAEMBIX MPOIETYP NPH KAMUJUISIPHOM KPOBOTEUEHUHU: A —
HaKJIaIBIBAIOT TYTYIO MOBSI3KY M3 OMHTA, b — TOBpEX)IEHHOE MECTO MPOMBIBAIOT BO-
noH, B — moBpexaeHHoe MecTo 00e33apakuBarOT HOIOM.
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. I3noxxure mopsaoK mpouenyp npu KpoBOTEUEHUHU U3 HOca: A — JJis BBISCHEHHSI TIPU-
YiH OOJBHOIN HampasisieTcs B 00NbHUILY, b — Ha HOC KIaayT CIOKEHHOE MOJOTEHIIE,
CMOYEHHOE XOJIOJHOW BOJIOM, B — HOC HECKOJBKO pa3 MOJOCKAIOT XOJOIHOU BOIOH.

. znoxure mopsok mpomueayp npy MOBPEkKICHUH BEH: A — IIPH MOBPEKJICHUH KPYII-
HBIX BEH HAaKJaJbIBAIOT XIyT, b — mpoucxoaut B BeHax c 0oyiee BHICOKMM, YeM B
KanuJuisipax, JaBjICHUEM KpPOBH, B — pu MOBpekieHnH OoJiee MEJIKMX BEH Ha MOBpe-
JKJICHHBIN COCY/I HAKJIAJBIBAIOT TYTYIO MOBS3KY.

OTBeThTE HA BOIIPOCHI:

. [louemy apTepuaibHbIe KPOBEHOCHBIE COCYIIbI B OpPraHM3Me pacrojaraioTcs B Oosee
rIyOOKHX CIOSX KOXKH, YeM BEHbI U KallUJLISAPBI?

. KakoBa poib aprepuanbHBIX KPOBEHOCHBIX COCYZOB ¢ Ooiee ITyOOKHM YpPOBHEM B
OpraHu3Me 0 CPaBHEHHUIO C BEHO3HBIMH KPOBEHOCHBIMU COCYJaMH?

. [louemy mpu MoBpeXJA€HUM apTEPUil KTYT HAKJIAABIBAIOT HE HA MOBPEXKACHHBIN CO-
CyJ, @ HAMHOTI'O BBIIIIE 3TOr0 MecTa?

Jlabopamopnoe 3anamue Ne 2

Bausinne ynpaskHennii Ha padoTy cepana

Heobxooumoe obopydosanue: dackl Uiu TeleOH C CEKYyHIOMEPOM.

Tlopsdok evinonnenus pabomoi.

— YYeHUKaM TpejiaraeTcs CIOKOWHO OTAOXHYTh 5 MUHYT 3a MapToii;

— YUYCHHWKHW HaXOJIAT apTePUI0 HAa BHYTPEHHEH CTOPOHE KUCTH PYKH Y OCHOBaHUS
0OJIBIIIOr0 Majbla;

— TI0 YKa3aHUIO YYUTEIS BCE YUCHWKH B CHJISIYEM TIOJIOKCHHH CYMTAIOT YHUCIIO
CepACYHBIX yIapOB B TCUCHHE OAHON MUHYTHI;

— MO YKa3aHHUIO YUMUTENS BCE YYEHUKHU BCTAIOT U BBINOJHSIOT 20 mpucenaHuil B
teueHue 30 cekyHI;

— TMOCJIe TPEXMHUHYTHOTO OTIBIXa TMOBTOPHO OMPEACISIOT MYJIbC, APl YKa3bIBa-
10T B TaOIuIIe.

KoanuecTBo YaapoB myJ/ibCa B MUHYTY B CUASIYEM MO0 KECHUU

o ITocine
Nwmst m pammnmst B cniokoiiHoM ITocne
. TPEXMUHYTHOTO
yUeHUKa COCTOSIHUM 20 npuceaaHui
OTIbIXa
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. [UIABA IV. IBIXATEJIbHASI CACTEMA l

§ 23. CTpoeHune OpraHoB AbIXaHUS

3HauyeHue AbIXaHMA. [[pIXaHHE — 3TO MOJIyYEHHE KHMCIOPOJA M3 BHEIIHEH Cpe-
Jbl ¥ yJaJeHUe YIVIEKUCIOro rasa. Ilog aelictBueM KUCIOpOAa OpraHUYeCKHe Belle-
CTBA B KJIETKax pacnaJaroTcs 10 BOABI U YITIEKUCIIOTO Ia3a, IPA STOM BBIACIISETCS
OompIIOe KOJTMYECTBO 3HEPruu. Bosma u yriekucnblil ra3 yaansioTcs U3 opranuzma
Yyepe3 OpraHbl BBIACICHUS M JIBIXaHUS; YHEPrUs PacXoayercs Ha paboTy OpraHoB,
pa3MHOXEHHE U POCT KJIeTOK. OpraHbl AbIXaHUS COCTOST U3 J€2KUX, PACIOJIOKECH-
HBIX B TPYIHON MOJOCTH, U 8030YXOHOCHbIX NYMell: HOCO8As NOJIOCHb, HOCO2N0MKA,
eopmans, mpaxes, oporxu (puc. 45).

HocoBasi mo/10cTh — HAYaJIbHBIA OTAEN BO3JYXOHOCHBIX IYTEH — pa3aeneHa
KOCTHO-XPSILLIEBOM NEPETOPOAKON Ha MPaByI0 M JEBYIO MOJOBUHBL. Kaxkmas moso-
BHHA MMEET HECKOJIBKO M3BWJIMCTBIX HOCOBBIX XOJOB, YBEIWYMBAIOIIMX BHYTPEH-
HIOIO TIOBEPXHOCTh HOCOBOH moyiocTH. [lomocTs BeICTNaHA crusucmoii 06010yKol 1

Puc. 45. Opransl AbIXaTeNbHON CUCTEMBI: [ — TJI0TKA; 2 — TOpTaHb; 3 — Tpaxes;
4 — nerkue; 5 — HOCOBAs MOJIOCTh; 6 — HAJITOPTAHHBIN XS, 7 — MJeBpa; 8§ — OpOHXU;
9 — nuadparma; /() — anbpBeosbl; /] — KpOBEHOCHBIE COCYIbI; /2 — OPOHXH JIETKHX;
13 — xanuspel Ha ajdbBeoax.
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OOMJIBHO CHa0KeHa PEeCHUYKaMM, KPOBEHOCHBIMH COCYAAaMH M JKeJle3aMH, BbIJIEIs-
0IUMH cu3e. Causb 3a/iepXkUBaeT U 00e3BpekuBaeT MUKpOObl. biaromaps nes-
TEIBHOCTH PECHUYEK CIIM3b BMECTE C MPUIUINIIMMH YaCTULIAMH IOCTOSIHHO YAAJIs-
€TCsl U3 HOCOBOM IOJIOCTH. 13 HOCOBOM NOJIOCTH COrPETHINA U YBJIAJKHEHHBIN BO3yX
NIOIIa1aeT B HOCOITIOTKY, @ 3aT€M B FOPTaHb.

TI'opranb. CTeHKH ropTaHU COCTOAT U3 MBILIL M HECKOJIBKUX Xpslieid. Bo Bpems
[JIOTaHUS HAZATOPTAHHUK 3aKPbIBAET MOJIOCTh FOPTaHU. MexXay XpsllaMu BHYTPEH-
HEll CTEHKHM rOpTaHW pacroIOKEHBbI TOJIOCOBbIEe CBA3KU. Lllenb Mexay 3TUMHU CBSI3-
KaMM Ha3bIBAETCS 2010c060U wjenvto. IIpn BbIoXe BBIXOAAIMN U3 JIETKUX BO3AYX,
IPOXOZsl Yuepe3 TOJIOCOBYIO ILeNIb, BUOPUPYET I'OJIOCOBBIC CBA3KM M 00pa3yeT 3BYK.
Korza 4enoBex MOIYMT, roj0coBasi 1IENb [MUPOKO PACKpPbITA, NP IIENOTE — MOTY-
packpbiTa, a Ipyu FPOMKOHM peur WJIM NEHUH — MOYTH 3aKpbITa. [ pOMKOCTb 3aBHCUT
OT JIIMHBI TOJIOCOBBIX CBSI30K. UeM Kopoue rosiocoBble CBSI3KM, TeM 0oJblie BUOpa-
Uil ¥ BeIlIe TeMOp 3ByKa. [ 0I0COBBIE CBS3KM JKEHIIUMH W JIETeH KOpodYe, 4acToTa
KojiebaHuii Oosblle, a TeMOp ToJI0ca BhIIIE, YeM Y MYKUYHH.

IIpeoOpa3zoBanue 3Byka B peub. [ 0J0COBBIE CBSI3KM YE€JIOBEKAa BUOPUPYIOT OT
80 1o 10 000 pa3 B cexynay. [IpeoOpa3oBaHue rojgoca B 3HAUUMYIO pPe4b IPOUCXO-
IUT BO PTY, B TOpJie, B HOCOBOM IMOJOCTH C M3MEHEHHUEM IOJIOKEHHH T'y0, S3bIKa U
HIKHel yemoctu. CBoeoOpasue rosioca, MPUCYIIEro KakJIOMy YEJIOBEKY, CBSI3aHO
CO CTPOEHHUEM PTa, HOCA M TPYAHOM KJIETKH, a TaK¥Ke CO CTPOCHHUEM I'y0yaThiX Ko-

Puc. 46. Cocrosinue
TOJIOCOBBIX CBSI30K IIPH
o0pa3oBaHHU peuu:

A — cOCTOSIHIE TOJIOCOBBIX
CBSI30K: @ — IPH MOJTYaHUH;
O — TP TPOMKOM Pa3roBOPE;
6 — IIPU THXOM Pa3roBOpe:
1 — rOI0COBBIE CBS3KHU;

2 — T0JIOCOBAS IIEIb;

b — opransl, yuacTByromuiue
B 00pa3oBaHuu peun: / —
HOCOBAsI MOJIOCTh;

2 —nonocts pra; 3 — ryosr;
4 — s3bIK; 5 — 3yOBI;

6 — ropno; 7 — ropTaHb.
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CTE ToJIOBHI (J100, BEPXHSS YENIOCTh). YeIOBEeK ¢ MOMOIIBIO TOJI0Ca BBIPAXKaeT CBOU
YyBCTBA.

B nmoapocTkoBoM Bo3pacTe y MaJbUMKOB M3-3a YCHJIEHHOT'O POCTa TOPTAaHU IO-
JIOCOBBIE CBSI3KM YAJIMHAIOTCS ObIcTpee, yeM y JeBouek. IIpoucxonut cHuxeHue
TemMOpa (JIOMKa) UX royioca.

Pa3roBop 1menoToM He HaIpsAraeT rojloCoBbIE CBA3KU. XPOHUUECKOE BOCIAJICHUE
JBIXaTeNIbHBIX MyTeH, KypeHHe U 4acToe yrnoTpeOsieHUue ajKoroiis MPUBOISAT K MO-
BPEKJICHUIO F'OJIOCOBBIX CBA30K.

Tpaxes u Oponxm. Tpaxes sBiseTcs NpoJoKeHUEM ropraHu. Ee nepeanss
CTEHKa COCTOUT U3 XPSALIEBOTO MOJIYKOJIbLA, a 3a/IHss CTEHKA — U3 MATKOM TKaHW,
NpUJIeKaIed K MUIIEeBOy. MArkue TKaHU HE MPEnsTCTBYIOT MPOXOXKACHUIO MUIIU
yepe3 MUIIEBOA. BpoHXU 00pa3yloTcsl JesieHHeM Tpaxeu Ha ypoBHE V I'pyJIHOro
MO3BOHKA Ha JIBE BETBH (IIpaBble U JieBble OpOHXM). BpoHXM, Tak ke KaK M Tpaxesd,
COCTOSIT U3 HOJIYKOJIELL.

Jlerkme. BpoHXu B JIErKMX MHOTOKPAaTHO BETBSTCS M 00pa3ylOT TOHKHUE TpY-
Oouku. KoH1bl 3THX TpyOOUeK 3aKaHUMBAIOTCH METKUMU TOHKOCTEHHBIMHM MEIIOY-
KaMU — anveeoramu. CTEHKU aJIbBEOJI COCTOAT M3 OJAHOCIOWHBIX AMHUTEIUATbHBIX
KJIETOK U OKPY’KEHbI CEThIO KaIMJLISPOB.

Jlerkue 3amoNHSIOT IPYIHYHO IOJOCTb. B 000MX JIETKMX COIEPXKHUTCA OKOJIO
750 muH anpBeos. OOmmas ux moBepxHOCTh paBHsieTcss 100 M2, Jlerkue MOKPBITHI
JIBYXCIIOWHOM IIJICBPOM M3 COCAMHUTENIBHOM TKaHW. HapyXHBIM CIOW IOKpBIBAEeT
II0JIOCTh T'PYAHOM KJETKM H3HYTPU. BTOpOW BHYTpPEHHMU CIIOM OKPY’)KaeT HEIo-
CPEIICTBEHHO JIETKHE.

JlpIxaTenbHble ABHAKeHUs. B pe3ynbrate BlOXa U BbIIOXA IMPOMCXOAUT CMEHA
BO3AyxXa B Jerkux. CMeHa BJ0Xa M BbIJ0Xa KOHTPOJIMPYETCS JbIXaTeJIbHBIM LIEHT-
pPOM MO3ra, pacHoJ0KEHHBIM B MPOJOJITOBaTOM Mo3re. Purmuueckoe mnosiieHue
HEPBHBIX MMIYJbCOB B JIbIXaTEJIbHOM IICHTpE MEpeaeTcs 4epe3 HEepBbl K MExXpe-
OepHbIM MbIIILAM M MblLaMm auagpparmsl. 1o Bo3aelcTBMEM HEPBHBIX MMITYJIb-
COB 3TH MBILILBI COKPALIAKOTCS, TPOUCXOAAT BAOX U BBIIOX.

[Ipu npixaHuy, B pe3yibTaTe COKpAIICHHUS IIEHHBIX W HApYKHBIX Mexpedep-
HBIX MBI, pedpa nogHumarotcs. Onyckanue auadparMbl OCYIIECTBISIETCS B pe-
3yJIbTaTe COKpAILEHUs €€ MBI, ['pyHas KieTKa paclupsAeTCs, B HEW MPOUCXOIUT
CHIKeHHUe aaBieHus (puc. 47). 3aTreM HapyKHbIE MEKPEOSPHBIC MBILIIIBI U MBILIIIBI
nuadparMel paccnabisioTes, ¥ BHYTPEHHUE MEKPEOSPHBIE MBIIIIBI COKPAIIAIOTCS,
pebpa onyckatorcs BHU3. [Ipu cokparieHun OpIOMIHBIX MBIIIL POUCXOJUT MOIHS-
tue auadparmel. O0bEM I'pyAHON KJISTKH YMEHbIIAETCs, a JIaBJICHUE BO3/1yXa CTa-
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Puc. 47. Cocrosinue
TPYAHOH KJIETKU
U tuadparMel npu
JIbIXaTeJbHBIX IBUKECHUSIX:
a — BIOX; 0, 6 — BBIJIOX;
1— nnagparma;
2 — MexpeOepHbIe MBILIIIbI.

HOBHTCS BbIlIe aTMochepHoro. Bo3ayx u3 aiabpBeos BRITAIKUBACTCS B AbIXAaTEIbHBIC
nyTH. DTO 03HAYAET, YTO MPOU3OLLIO JIbIXaHHUE.

Tak mpoucxoauT cMeHa BI0Xa U BbIOXA. YEI0BEK B CIOKOMHOM COCTOSIHHM CO-
BEpLIACT KAKIYI0 MUHYTY 16—18 npixaTenbHbIX IBUXKEHHH. JpIxaHue yyalaercs
pY 3aHATHH QU3MYECKUM TPYAOM M CIIOPTOM.

IIpoBepnTe cBOU 3HAHMS!

1. Pacniosio’kute B MpaBUJILHOM MOPSKE Ha3BaHUS OPraHOB JIbIXaHUSA: A — HOCOIJIOTKA,
b — ropranb, B — monocts HOca, I — anbBeonsl, [| — nerkue, E — 6ponxwu, XK — Tpaxes.

2. CocraBbTe Mapbl U3 Ha3BaHUM OPraHOB JBIXaHUS U COOTBETCTBYIOILETO UM CTPOEHUS:
A — roptanb, b — nonocte Hoca, B — nerkue, I' — Tpaxes, /I — 6ponxu, E — HOCO-
IJI0TKA; | — HAXOAATCS FOJOCOBBIE CBSI3KM, 2 — MOKPBITHI JABYXCIOHHOHN MIeBpoi, 3 —
pazzeneHa KOCTHO-XPALIEBON Meperopoakoi, 4 — MpoAoIKeHHEe HOCOBOM MOJOCTH,
5 — MHOTOKPAaTHO BETBATCS, 6 — COCTOSIT U3 MOIYKOJIEII.

3. CocraBbTe Mapbl M3 HA3BaHW OPTAHOB JBIXaHUS U UX MPU3HAKOB: A — 00II1ast MoBepX-
HOCTB JIETKHX, b — KOJIMYECTBO ajbBEOJ] B OJHMX JIETKUX, B — Oponxu, I' — TpyOkn
OponxoB, JI — anbBeonsr; 1 — 3350 mutH, 2 — 3akaHYMBaeTCs ajabBeoamu, 3 — 100 m?,
4 — TOHKOCTEHHBIE MEJKHE MEIIOUKH, 5 — 00pa3yeTcs OT Tpaxew.

OTBeTbTE HA BONPOCHI:

1. Kaxkapiii yenoBek oOiajaeT MPUCYIIMM JIMIIb eMy TEMOPOM ToJioca, MOITOMY 4eso-
BEKa MOXHO y3HaTh 10 rojocy. OT 4ero 3aBUCHUT cHeUU(PUUHOCTH rojioca YeaoBeka?
2. Kakoe 3HaueHHe MMeeT HaJIMuue XpAILICH B BHJE MOJYKOJEI Ha CTEHKaX Tpaxel u

OpoHxoB?
I



§ 24. O0OMeH ra3oB B TKaHSIX U JETKHX

/Ku3HeHHAs1 eMKOCTH JierkuX. YeIoBeK B CIIOKOMHOM COCTOSTHUU TPU OTHOM
BJIOXE U BbIJIOXE monydaeT S00 M1 BO3/lyXa M BBIIBIXAET CTOJBKO K€ BO3yXa. ITO
KOJIMYECTBO BO3/yXa HA3bIBAETCS OvlxamevHbiM 6030yxom. Ilpu roybokom abixa-
HUU B jerkue nocrymnaet eme 1500 M Bo3ayxa. DTO Ha3bIBAETCS OONONHUMENbHBIM
6030yxom. YenoBeK TMociie CIIOKOHHOTO BBIJOXAa MOXKET BbIIbIXaTh emie 1500 ma
BO37lyXa. DTO HA3bIBACTCS 3anacHuiM 8030yxom. Haubonpuii o0beM BO3ayXa, KO-
TOPBIN YENIOBEK MOXKET BBIJOXHYThH IOCJIE CaMOro riiyOOKOro BjOXa, paBeH CyM-
M€ JbIXaTeIbHOr0, JOMOJHUTENBHOTO U 3aMacHOTO BO3JyXa U COCTaBJISET OKOJIO
3500 mu1. DTOT 00BEM HA3BIBAIOT HCUSHEHHOU eMKOCMbIO JleeKuX. Y Pa3HbIX JIOJeH
’KU3HEHHAsi eMKOCTh JIETKUX HEOJIMHAKOBA, €€ ONpPENeNsIOT MPU MEIUIIUMHCKUX 00-
CJIEZIOBAaHUSX C MOMOIIBIO CUpOMETpa. Y JIOfCH, 3aHUMAIOIIUXCSI CLIOPTOM, KHU3-
HeHHas eMKocTh gocturaet 7000—7500 mun. VY KeHIIWH XU3HCHHAS €MKOCTh JISTKHX
MEHBbIIIE, YeM Y MYKIHH.

YeJioBeK B CIIOKOMHOM COCTOSIHUH JienaeT 16—18 npIxaTeabHbBIX JBUKEHUHN B MU-
HyTy. [Ipu xaxxagom Bioxe B ero jerkue noctymnaet 500 mia atMochepHOro Bo3ayxa.
Ecin yMHOKXUTH KOJTMYECTBO JBIXATCIBHBIX JBHKCHUH B MUHYTY Ha KOJUYECTBO
BO3/1yXa, MMOCTYMAIOUIETO B JIETKHE MPHU KaXJOM BJOXE, TO MOJYYUTCS MUHYTHAs
BEHTWJIsIUSA Jerkux. Hanpumep, ecnn yenoBek 3a 1 muH coBepuiaet 16 qpixaresnb-
HBIX JIBOKEHUM M MPU KaXJOM Baoxe B Jierkue mnoctymaet 500 mu Bo3myxa, TO
nonyyuM: 16x500=8000 my. B CHOKOWHOM COCTOSSHUM MUHYTHAas BEHTHJISIUS
JIETKUX paBHa 8—9 nmuTpam.

OO0MeH ra3oB B Jierkux. B moctymnarorieM B Jierkue Bo3ayxe copepxkutcs 21%
kucnopona, 79% azora, 0,03% yriuekucnoro raza, HO OYeHb MaJi0 BOASHOTO Mapa
Y WHEPTHBIX ra3oB. B BeIOpackiBaeMOM M3 JIETKHX BO3AYyXE COACPIKaHUE KHCIOPO-
na cHukaerces 10 16%, comepikaHue yrieKucioro raza yenuuuBaercs (4%). Bos-
pacTaeT W cojaepxkaHue BOJsHOro mapa. Ho comepkaHue a3ora Majio MU3MEHSETCS
(79,7%), a npyrux razoB — He uU3MeHseTcs. V3MeHeHue coaep)KaHusl KUCIOopoja U
YTJEKUCIIOTO Ta3a B BBIABIXaeMOM BO3/JYyXE 3aBUCHT OT OOMEHa Ta30B MEXIY JieT-
KHMH U ajbBeosiaMu (puc. 48).

Konrnentpanus kuciaopoaa B BO3AyXe, MOCTYMAIOIIEM B JISTKHUE, 3aMETHO BBIIIIE,
4YeM B aJIbBEOJIaX, a COJIEPIKaHKe YTICKUCIIOro ra3a, HalpoTUB, HUXKE, YEM B BO3/Y-
X€ allbBeOJI. Pa3HuIa B KOHIICHTpAIIUH SIBIISIETCS TPUUMHONW 0OMEHA Tra30B B aJbBEO-
nax. YTIIEKUCHIBIN Ta3 yaausieTcs yepes AblXaTelbHble My TH, a KUCIOPOJ MPUCOSTH-
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Puc. 48. Cxema ra3o00MeHa B JIeTKUX (a)
U TKaHsX (0): [ — BeHO3Has KPOBb;
2 — apTepualibHasi KpoBb; 3 — KJIIETKHU;
4 — neroyHble My3bIPHKU — aJIbBEOJIBI;
5 — xanusp.

HSETCS K TeMOIIOOMHY B 3PUTPOLUTAX
U NepeMENIAeTCs B JIEBBIN JKEITY0UEK.

B pesynbrare razooOMeHa B JIErKHX
U3 BEHO3HOM KPOBU yJAJSAETCs yIJEKUC-
JBIM Ta3 ¥ IPOUCXOAUT OKHMCIEHUE BEHO3HOM KPOBU B apTepUANIbHYIO KPOBb.

OOmeH ra3zoB B TkaHsx. Kucnopon ¢ apTepuaibHOM KPOBBIO B JIEFOYHBIX Be-
HaX CHayajla MOCTYTAeT B JIEBOE Mpe/cepAne, a OTTyda — B JIEBBIN Kelayaouek. B
JabHENIIEM KUCIIOPOJ] Yepe3 aopThl U CETh apTepUil U KamWJISIPOB JOCTABISETCS
K TKaHAM. KOoHLEHTpalus KUCI0poa B TKAHEBOM JKUIKOCTH, OKPY KAIOLICH ajibBe-
OJIbl, HUKE, a KOHLEHTpAIMs YIJIEKUCIOro rasa BbILIE, YeM B KPOBH, MOCTYIAl0-
Hiel U3 JKeNlyAouKa cepala mno aprepusim. B pesynbsrate oOMeHa B TKaHSAX JIETKHUX
coziep’KaHUe KHUCIIOpO/ia B KPOBU YMEHBIIAETCS, HO COJEpIKaHUE YIJIEKHUCIIOro rasa
YBEJIMUUBAETCSA, U apTepHalibHasi KPOBb MPEBPAILAETCS B BEHO3HYIO.

HckyccTBeHHOE IbIXaHMe. Y YTOMAIOUIEr0 YeJIOBEeKa, a TAKXKE IPU OTPABICHUH
ra3om, yjaape 3JeKTPUUYECKUM TOKOM MJIM MOJHHEH MOMKET OCTAHOBUTHCS JbIXaHUE
B pe3yJbTaTe HapylIeHHs paOOThI MEHTpa IbIXaHHSA. B 3THX ciaydasx mocTpaaas-
IIeMy U1 BOCCTAHOBJIEHUS JIbIXaHHs OKa3bIBAIOT MEPBYIO MOMOIIb — JENal0T UC-
KYCCTBEHHOE J[bIXaHUE.

Yrto0Obl caenath yTOMAOUIEMy YelIOBEKY MCKYCCTBEHHOE JbIXaHHE, HEOOXOIUMO
OBICTPO YJAJIUTh BOAY U3 €ro JbIXaTeNbHBIX MyTeH U Jerkux. s aToro crnacarens,
CTOSl HA OHOM KOJIEHE, KJIQJET MOCTPAAaBIIEro Ha CBOE OEApO JHMIIOM BHH3, TaK
4yTOOBI €ro roJioBa M BEPXHsS 4YacTh TYJIOBMIA CBHCAJIM BHHU3. 3aTeM IOCTpaaaB-
HIEMY OTKPBIBAIOT POT M, MOXJIONBIBAs €ro Mo CIHMHE, YAAIAIOT BOAY U3 JbIXaTelb-
HBIX TyTel u jerkux. [IoToM ero ykiajnpiBaloT Ha COUHY U JeNal0T UCKYCCTBEHHOE
JbIXaHue, BAYBas BO3JyX uepe3 poT WiM Hoc. BayBanuwe mpousBonutcs 16 pas B
TeueHne ofHoM MUHYTHI (puc. 49). CyxkeHue 3payka, HOKPaCHEHHE KOKU U BOCCTa-
HOBJIEHHE I1yJIbCa MOCTPAJABLIEr0 MOKA3bIBAeT yiydllleHue ero coctostHus. Ilocie
3TOTrO €My JAI0T TOPSYMA Yail, YKYTHIBAIOT OJESJIOM U OTHPABJISIOT B OONBHUILY.
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Puc. 49. Oxazanue niepBoil MOMOIIU YTOMAIOMIEMY:
a — yJaJICHUC BOABI U3 AbIXATCIbHbBIX HYTeﬁ; 0 — HNCKYCCTBECHHOC AbIXaHUE.

VYrapuslii ra3z npucoequHseTcs k remorsioOnHy B 300 pa3 ObicTpee, yeM KHUCIO-
poJi, MO3TOMY Jla)ke HE3HAUMTENIbHOE MOBBIIICHUE COJAEP KaHUs 3TOrO ra3a BO BJIbI-
XaeMOM BO3/1yX€ MPensATCTBYeT NOCTYIJIEHHIO KUCIOposa B KpoBb. B pesynbrare
JneuuuT Kucioposa B OpraHu3Me IpUBOJIUT K HAPYLIEHUIO pabOThl OPraHoOB M TKa-
Hel, TO €CTh IPOUCXOAUT OTPABIICHHE ra30M. Y YrOpEBIIEro 4YejJoBeKa HauMHAETCs
CUJIbHAsI TOJIOBHAsi 00Jb, MOSABIsAETCS TOIMIHOTa. OH MOXET MOTEPSTh CO3HAHUE U
Jla’ke yMEpEeTh.

IIpoBepsTe cBOM 3HAHMA!

1. VkaxxuTe NOPSAOK OCYILECTBJIEHHUSI JbIXaTeIbHbIX MPOLECCOB B OpraHu3Me: A — B
TPYyIHON KJETKe MajaeT JaBieHue, b — cokpamaioTcs HapyKHble MexpeOepHbIe
MBIIIIBI ¥ MBIIIIBI Auadparmbl, B — Bo3ayx BcacbiBaeTcs jerkumu, I — nmogHuma-
10TCst peOpa u nuadparma, /| — rpyaHas kieTka pacmupsiercs, E — naBieHue B ainbBe-
0Jlax CHUXKaercs, K — B AbIXaTeJIbHOM LEHTPE BO3HUKAKOT HEPBHBIE UMITYJIbCHI.

2. V3noxuTe mpouecchl, NPOMCXOIsIUe MPU BbII0XE: A — CHUKEHUE o0beMa I'pyJHON
KJICTKY ¥ MOBBILICHUE B Hell naBieHus, b — omyckanue pedep, nomustue nuadparmsl,
B — cokpamieHne BHYTPEHHHX MEXpeOepHBIX MBI, I — cokpaimieHune OpIOMIHBIX
mbin, /| — BeIaBIMBaHKE BO3yXa U3 anbBeoln, E — paccrmabnenne HapyKHBIX MEX-
peOEpHBIX MBIIIIII.
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PemuTe MmaTemaTnyeckue 3agadum:

1. 1 r remorno6una npucoenunsiet 1,34 mu kucnopona. Eciu B 100 M1 KpoBH COAEPIKUT-
cs 15 r reMorinoOMHa, TO CKOJBLKO KUCIOPOJia COACPXKUTCS B 1 1 KpoBu?

2. PeGenok B Teuenne 10 munyt Hamyn 30 Bo3aymHbIX mapoB. CKOIBKO BO3AyXa MpU
HOPMAaJIbHOH KM3HEHHOW €MKOCTH IPOIIJIO Yepe3 ero Jerkue 3a 3TO Bpems?

3. 3a oguH xaeHb uepe3 jerkue npoxoaut 1700 mutpoB kpoBu. Ecnu kpoBb cocTaBiser
10,5% maccel Tena, a Macca Tesa yenoBeka — 50 KrI, TO CKOJIBKO pa3 3Ta KpOBb IPOXO-
JIUT yepe3 JIeTKHUe B TeYCHHUE CYTOK?

OTBeTbTE HA BONPOC:

l. B yemM mpu4mHA TOTO, YTO YEIOBEK MOXKET MPOXKHUTH O€3 eIbl OKOJIO0 Mecsia, 0e3
BOIIBI — JI0 Henenu, 0e3 Kucimopoaa — Toibko 1020 MuHyT?

§ 25. Perynsinusi abixanus, 00Jie3HU
OPraHoB JAbIXaHMS

HepBHasi peryasums AbIXaHus. B IIEHHOM OTAele CIIMHHOIO MO3ra pacro-
JIO’KEH IIEHTP HEPBOB, PETYIUPYIOMINX ABMXKEHUS auadparmbl, B TPyJTHOM OTAENE
CIIMHHOTO MO3Ta — HEHTP HEPBOB, PETYIUPYIOMIUX ACSTEIBHOCTh MEKPEeOSpHBIX
MBIIILI.

YenoBek MpOM3BOIBHO MOKET HU3MEHUTH CKOPOCTh U INTyOUHY JIBIXaHHS, TO €CTh
II0 CBOEMY JKCJIIAHWI0 MOXKET YCKOPUTbH WIM 3aMEIUIMTh WJIM Ha HEKOTOpPOE BpeMs
OCTaHOBHTbH JABIXaHUE, CAENATh May3y, YIIyOUTh WM MPOM3BECTH MOBEPXHOCTHOE
apixanue. [Ipon3BosIbHOE yIIpaBIIEHUE IBIXATEIBHBIMU JBUKCHUSAMU CBA3AHO C KO-
po# GONBIINX TMONYIIAPUI TOJTOBHOTO MO3Ta.

JIpIXaHWe TaKXKe KOHTPOJMPYETCS HEPBHBIM LIEHTPOM IIPOAOJITOBAaTOrO MO3ra.
KneTku 3Toro meHTpa 4yBCTBUTENIBHBI K KOJUYECTBY YIVIEKUCIIOIO ra3a B KpOBH,
npoTekarouie u3 Hero. IloaTomy y 4enoBeka, HaXOASALIETOCs B IIJI0XO MPOBETPUBA-
€MOM IIOMEIICHUH, YaCTOTa JbIXaHUSI MOXKET YBEIMUUTHCS B 2 pasza U jJaxe 00ib-
1ie. YBEJIMYEHUE CONEPIKAHUS YIVIEKUCIIOrO ra3a BHYTPH 31aHUSI MOKET YBEIUYUTD
KOJIMYECTBO ra3a B KpoBu. Korja KpoBb MPOXOAMUT Yepe3 JbIXaTeNbHbIN LEHTP, O]
JEMCTBUEM YIJIEKHMCIIOTO ra3a MOSBISAIOTCS HEPBHBIE UMITYJIBCHI B KIJIETKAX HEPBHO-
ro nerTpa. HepBHbIe HMITYNBCHI, TOCTYMAIOIINE B MBIIIIbI, YCUIUBAIOT U YTIyOs-
IOT JbIXaHHE. DTO TO3BOJISET BHIOPACHIBATh YTIIEKUCIBIA Ta3 U3 KPOBH.
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HepBHast nyra apixaTesnbHbIX pe(IeKcoB MPOXOAUT Yepe3 AbIXaTeIbHBINA IIEHTP.
B 3aBUCHMOCTH OT COCTOSIHUSI OpraHu3Ma, ero (pu3nyeckor aKTUBHOCTH WITU MOKOS
U TeMIIEPATypbl MPOUCXOTUT peIEKTOPHOE M3MEHEHHUE YaCTOTHI U TIyOWHBI JIbI-
xanus. [IpuMepoM camMbIX MPOCTHIX JBIXATENbHBIX PEQIEKCOB CIyKaT Kallelb U
yuxaHue. [1bUlh WM CHITBHO TAXHYIIWE BEUIECTBA, MONAB B CIU3UCTYIO 00OJOYKY
HOCA, BBI3BIBAIOT B PELENITOPaX HEPBHBIE MUMITYJIbChl. DTHU MUMITYJIbCHI MEPEIAIOTCS
HEPBHOMY LIEHTPY, a OTTyJa — JAbIXaTeJbHBIM MbIIIIAM. B pe3ynbrare cUIbHOTO
COKPAILEHUS MBILII U CY>KEHHUSI TPYJHOM IMOJIOCTU BO3AYX U3 JIETKUX CUJIOW BbI-
OpachIBaeTCsl uepe3 HOC, T.e. BOSHUKACT 3alUTHBIN peduiekc — unxanue. [Ipu sTom
YAQISIIOTCA U TOCTOPOHHUE BEIECTBA, IMOMABIINE B HOC. DTO MPOUCXOAUT U MPHU
MPOCTYIHBIX 3a00ieBaHusIX. UnXaHUe CBSA3aHO C HEPBHBIMU HUMITYJIbCAMH, BO3HU-
KAIOIMMHU B BEPXHHUX OT/EaX JbIXaTeIbHbIX XO/O0B, a Kallellb — C HEPBHBIMU UM-
MyJIbCAMHU B HWKHHUX OT/EJaX JIbIXaTeNbHBbIX MyTeW — B ropie, Tpaxee, OpoHXax U
allbBeONIaX JICTKUX.

I'ymopanbHas peryasiuus abixanus. ConepikaHue yriieKUCIOro raza B KpOBU
UTpaeT BaXXHYIO POJib B PEryjsilUM JbiXaHus. B KpoBU udenoBeka, HAXOMASIIETOCS
B IIJIOXO IMPOBETPHUBAEMOM IOMEIICHUU WM 3aHUMAOIIETOCS (U3UYCCKHM TPY-
JIOM, yBEJIUYUBAETCA CONEpKaHMe yriekucaoro raza. [lon BnusHUEM ras3a B JbiXa-
TEJTHLHOM IIEHTPE BO3HUKAIOT HEPBHBIE UMITYJIBChI, KOTOPBIE PACIPOCTPAHSIIOTCS 10
HEpBaM uepe3 JbIXaTeJIbHbIE MBI, YCKOPSIOT U YINIYONISIOT JbIXaHUE.

BoJsie3nu abixareabHoil cucTeMbl. B Bo3yxe, KOTOPBI MbI BIbIXa€M, BMECTE C
MBUTBIO MPUCYTCTBYIOT 00JIE3HETBOPHBIE MUKPOOPraHU3MbI. Pa3MHOXasCh B CIU3U-
CTBIX 000JI0YKaX JBIXaTEIbHBIX IMYTEH, OHU MOTYT BBI3BaTh PUHUT, TPUIII, aHTHHY,
nudTeputo, TyOepKyJie3 JerKuX U Apyrue WH(EKIMOHHbIE 3a00IeBaHUS.

Punum — 510 BOCMajieHUE CIM3UCTONW oOojouku Hoca. [Ipu puHUTE M3 HOca
00JIBHOTO TEYeT BOASHUCTAS JKHAKOCTh. BOJIBHOMY TPYIHO JBIIIATH Yepe3 HOC.

TI'punn, eupycuvie 3a601eeanus. Bupycel rpunmna oOHapyKUBAIOTCS B CIU3H,
BBITEKAIOIIEH M3 HOca OOJBHOTO, B CIIOHE WJIM B BBIJIEJISIEMON MPH Kallie MOKpO-
te. [Ipu Kkame M yuxaHUM BO3AYIIHO-KANEJIbHBIM MYTEM MUJIJIMOHBI HEBUJUMbBIX
YaCTUUYEK PACIpPOCTPAHSIOTCA MO Bo3ayxy. MHbekmus nomagaer B AbIXaTeIbHbIE
MyTH 370POBOTO YeJNOBeKa M 3apakaeT ero. M3-3a ObICTPOro pacrnpocTpaHeHHS
rpumnmna OOJBHBIM HE pa3peniaeTcs XOAWTh Ha paboTy, mocemarh yueOHbIe 3aBe-
JIeHUSI U Jpyrue OOIIeCTBEHHbIE MeCTa, IJie coOupaeTcsi MHOTO Jtoael. Yenosek,
3a00JICBIINI TPHUIIIIOM, TIPU PA3TOBOPE C APYTHMH JTFOIBMU JIOJIKEH 3aKPBIBATH POT
Y HOC YETBIPEXCIIONHON MapJIeBOW MAaCKOM.
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Tybepkynes nezkux. ITy 00J€3Hb BBI3BIBAIOT OAKTEpUU — TYOEpKYyJIE3HbIE Ma-
nouku. MHdekuus yacto nospexaaet nerkue. [lpu 3toit 6one3Hn y 00nbHBIX Ha0-
JIOJIaeTCsl YBEIMUeHHUE JTUM(ATHUECKUX y3JI0B B MOJMBILIICYHBIX BIAaJWHAX U B 00-
nactu weu. [Ipu xame BeiaenseTcss MOKpoTta. TyOepKyJie3HbIX Majouek 0COOEHHO
MHOTO B CIIOHE W MOKpOTe OonbHOro. MH(peKuus mpucyTCTBYET B BBIIBIXaEMOM
OOJIBHBIM BO31yX€, Ha UCIIOJb3yEeMbIX UM Bell[axX — MOJOTEHIIaX, MOCY/e, OeKIe U
npyrux npeamerax. [Ipu kamute nHeKus nonasaeT B BO3AYX U 3apaykaeT IPyrux
aroneil. Bo BIaKHBIX, HE OCBELICHHBIX COJHIIEM MECTax MHUKpOOBI TyOepkyiesa
MOTYT JIONITO COXPaHATh XKU3HECHOCOOHOCTh. HemoctaTounoe nmuTanue ocinabeBaeT
UMMYHHYIO CUCTEMY U CHUXKAET COMPOTUBIAEMOCTh OpraHu3Ma K OONe3HIM.

AJutepruvyeckue 3a0oseBanus. [IpuumHON amieprum SBISETCS Pe3KOe I0-
BBIILICHHE YYBCTBUTEJIBHOCTH OpraHM3Ma K HEKOTOPBIM BEIIECTBAM OKpYyXKarollen
cpensl. Ilpumepom amneprum Moxer ObITh acTMa, BO3HHKaroUlas MOJA JeCTBHEM
IBUIBIEI IIBETOB M JIOMAITHEH MBI WU Ha J000H npyrou 3amax. Jpyrum npume-
POM aJUIepruM SBJISETCS MOSBICHUE CHIITU HA PAa3HBIX yYacTKax Tela Mpu ynoTpeo-
JCHUU ONPEAENCHHBIX NPOAYKTOB. UTOOBI MpeqoTBpaTUTh ajyiepruyeckue 3adosne-
BaHU{, BA)XKHO M30erarh MomnajaHus B MHILY WU BO3AYX BEILECTB, BHI3bIBAIOIINX
AJJIEPru4YecKyl0 PEaKLHIo, a TAKKE 3aKaJIUBaTh OPraHU3M.

Biansinme KypeHusi Ha opranbl AbIXaHWsl. TaOGauHbIA IBIM COAEPKUT OoJjiee
200 BemecTB, SAOBUTHIX ISl OPraHKW3Ma, TAaKMX KaK HUKOTHH, YrapHbId ra3, OcH-
30IIUPEH, CUHUJIbHAS KUCI0TA, CMOJBL U T.J. Y KypHJIbLIMKA 3TH BEILECTBA, IIPOXO-
1l 4epe3 CIU3UCThIE 000J0UKH PTa, bIXaTENbHBIX MyTeH U JIETKUX, BbI3bIBAIOT UX
Bocnajienue (puc. 50), B pe3yibTare uero ociadbeBaer 3amuTHas QYHKIUS CIU3HU-

Puc. 50. Jlerkue HeKypsIero (cnesa) U Kypsiero(crpana) yenoBeKa.
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cToil 060si0uKku. [ToCKOIBKY CHUXAETCS 3IACTUYHOCTH aJIbBEOJI, KPOBEHOCHBIX CO-
CY/IOB U YMEHBIIIAETCsl 00BbEM JIETKHX, JIBH)KEHHE KPOBH 3aTPYIHSAETCS.

Kpome Toro, yriekucislii U yrapHblil ra3sl B COCTaBE JbIMa CUTapeThl, COCAM-
HUBILKECS C TeMOITIOOMHOM, MPEMATCTBYIOT TPAHCIOPTY KUCIOPOAA K TKaHAM. Y
KYPHJIBLIIMKOB MHOI/1a MOXKET Pa3BUTHCSA KPOBOTEUEHHUE U3 COCYZOB JIETKUX U aJIbBe-
OJ1 U3-3a CHM)KEHUS AIACTUYHOCTU M YMEHBIIEHUS pa3Mepa JErkuX. YCTaHOBIIEHO,
4TO COMEPKUMOE Tabaka MOXET BbI3BaTh pak. [lo maHHbIM BcemupHoi opranuza-
LIMU 3/1paBOOXPAHEHUs, €XKETOJHO U3-3a KYPEHUS] yMUPAET OKOJIO 2,5 MIIH YEJIOBEK.

IIpoBepsTe cBOM 3HAHMA!

1. Onpeaenute MyTH IPOXOXKAECHUS HEPBHBIX UMITYJIbCOB IIPH YMXAHUU: A — JpIXaTelb-
HBII LEHTP, b — AbIXaTenbHble MBIMIEL, B — penentopsl, ' — ABUraTenbHBIE HEPBBI,
J| — uyBCcTBUTENIbHBIE HEPBBI, E — pe3kuii CUIbHBINA BBIJIOX Y€pe3 HOC.

2. B KakoM MOpsiAKE BBIMOJIHAETCS UCKYCCTBEHHOE JbIXaHHUE IIPU CIIACEHUH yTONAIOLIEro?
A — aroT ropAYuil Yai ¥ OTIPABIAIOT B KIMHUKY, b — IPOBEPAIOTCS 3payKu U MyJIbC,
B — packpsIB €ro por, cTydaT pykamu IO CIHMHE, I — BBIIBIXAIOT BO3AyX 4Yepe3 poT
wim Hoc, /| — yknaneiBaroT Ha Oeapo JauioMm BHU3, E — yknagsiBatoT Ha cniunHy, XK —
YIAJISIOT BOAY U3 AbIXaTENbHBIX MyTEH, 3 — CyXKEHHE 3payka M IyJbC MOKa3bIBAIOT,
YTO YTONAOMIUNA OXKHUIL

Pemnre MaTeMaTnueckne 3aJa4u:

1. YenoBek mpu KaxJ0M BIOXe uepe3 Jierkue mpomyckaetr 500 cm® Bo3ayxa. Bo Babixa-
eMoM Bo3ayxe conepxutcs 21% kuciopona, a B BbabixaeMoM — 16%. B kmacce 40
YUYEHUKOB, Y Ka)K/blii yUEeHUK JenaeT 18 BIOXOB U BBIIOXOB B T€UEHHE OJHON MUHY-
Thl. [logcuuTaiiTe, CKOJMBKO KHCIOpoAa TpeOyeTcs A AbIXaHUsS OAHOTO yYeHHWKa U
BCEX YYCHMKOB B TeueHHe ypoka (40 MUHYT).

2. B ogHOM nuTpe Bo3ayxa comepxutcs 210 cm® kucinopona. Yenosek moTpedaseT 6 auT-
poB KkHcaopoga B MUHYTY. CKOJIBKO BO3/yXa MPOXOIUT YEpe3 €ro JEerkue B TeUeHHe
8-gacoBoro paboyero aHs?

OTBeTbTE HA BOIIPOCHI:

1. Yrapuslii ra3 no cpaBHeHUIO ¢ KucaopoaoM B 300 pa3 ObIcTpee COeMHSETCS C TeMOIIIO-
6unom. [louemy mpu oTpaBlIeHUH YrapHBIM ra3oM OOJHT ronoBa?

2. HagyBanue mrapa — 370 riry0OKoe M 4acTo MoBTOpsieMoe JbixaHue. [lodemy npu Hamy-
BaHWU IPOUCXOANT KPATKOBPEMEHHOE TOJIOBOKPY’KEHHUE, a WHOT/A M TTOTEePs] CO3HAHMS?

3. Yem MOXKHO OOBSCHUTH YAaCTHIN Kalllelb Y KypAIIUX JIOJCH?
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Jlabopamopnoe 3anamue Ne 3

Ha6mronenue 3a 1BMKeHHeM I'PY/IHON MOJIOCTH NPH JAbIXaHUH

Paooma Ne 1. Haobniooenue 3a 0vixamenvHolMU 08UHCCHUAMU.

Heobxooumoe 0b6opyodosanue: 4acel ¢ CEKyHAOMEPOM, U3MEPHUTENIbHAS JICHTA.
Topsoox evinontnenus pabomoi:

— YUEHUK CHUMAET BCIO OJICXy BBIIIE TOSICA M CAJTUTCS HA CTYII;

— OMpenensieTcs COCTOSHUE TPYIHON KJIETKH, cepAlia U OPIOIIHON MOJOCTH, KO-
9YEeCTBO BJIOXOB B TCUCHHE OJIHOW MUHYTHI;

— YYEHUK BCTaeT C MECTa, U3MEPSETCS OKPYXKHOCTb €ro I'pyJHOW KJIETKU c3a]u
(moz monatkoi) U cnepeAu (Haj TPyAHOM Kele30i) B MOMEHTBI CIIOKOMHOTO BOXa
U BbIJIOXA, T.€. MIPU PACIIUPEHHOM M CY>KEHHOM COCTOSIHMH T'PYIHOU KJIETKU;

— B 9THUX € MECTaX M3MEpSETCS OKPY>KHOCTh T'PYAHON KIJIETKH TpHU TITyOOKOM
BIOXE U BBIJOXE;

— OmpeelsieTcs pa3Hulla B pa3Mepax OKPY>KHOCTH T'PYAHON KJIETKH MPH TIy0o-
KOM M CIIOKOWHOM BJIOXE U BBIJIOXE;

Paboma Ne 2. Onpedenenue yenekucinozo 2a3a é 6bl0blxaemom eozoyxe.

Heobxooumoe obopyoosanue: NBe CTEKISHHBIE TPOOUPKH, BaTa, TUCTUIIIIMPOBAH-
Has BOJA, M3BECTKOBas Boa (rotoBuTcsa nodasneHueM 20-30 r M3BECTH HA OJUH
CTaKaH BOJIbI).

Ilopsiook pabomyi:

— B OAIHY NPOOMPKY BJIMBAETCS AUCTHILIMPOBAHHAS BOZA, B JPYIYIO — U3BECTKO-
Bas BOZa, M 00€ MPOOUPKU CTaBAT B LITATHUB;

— YYEHUK Iocje Ii1yOoKOoro BJ1oxa MOOYEPEAHO BbIABIXAET B MPOOUPKHU C AUCTUJI-
JIMPOBAHHOM U U3BECTKOBOM BOJO;

— r1yOOKHUH BAOX U BBIAOX MOBTOPsitOTCs oT 8 10 10 pas;

— BOjIa B MPOOUpPKE ¢ M3BECTKOBOW BOJOM CTAHOBUTCS MYTHOM, B MPOOHPKE C JTU-
CTWJJIMPOBAHHOM BOJION HE U3MEHSETCS;

— W3MEHEHHUE LBETa M3BECTKOBOW BOJBI OOBSICHSIETCS COSTUHEHHEM YTIEKUCIOTO
rasa (CO,) u3 BeiibIXaeMOro Bo3nyxa ¢ mesnoubto Ca(OH),u cuHTE30M M3BECTHS-
ka CaCoO,.

6 — buonorus (YenoBek u ero 3710poBbe), 8 Kiacc _ 81



-TIABA VII. IUIIEBAPUTEJIBHAS CI/ICTEMA-

§ 26. Opranpl NUIEBAPUTEIBHONH CHCTEMbI

Opransl nuieBapenus. PazMenbueHrne MUTaTeIbHBIX BEUIECTB 3y0amMH B PO-
TOBOW MOJIOCTH, pacuierjIeHue WX MO JAeHCTBHEM (DEPMEHTOB M BCACHIBAHHE UYepe3
KMILEYHYIO CTEHKY B KPOBb Ha3blBAaeTCsl nuujeeapenuem. PoToBas mojaocts, IiaoT-
Ka, MULIEBOJ, XKENyIOK, TOHKas, TOJCTas U IpsAMas KUILIKA SBIISIOTCS OpraHaMu
MUIIEBAPUTEIBHOM cUCTEMBI (puc. S1).

PoroBasi mosiocth. PoTOBast mosnocTh SABIASETCS Haya bHOM YACThIO MULIEBAPH-
TEJIBHOTO TpakTa. B Hell comepxarcs 3yObl U A3bIK. SI3BIK CILyXKHMT JUIS OIpesese-
HUS BKyCa, CMEUIMBAHUS U MPOABUKEHUS NUILU B INIOTKY. 3yObl OTPBHIBAIOT U pa3-
MEJIbYaloT MUILY. B poTOBOM MOJOCTH pacloioKeHbl TPU KPYIHBIE MOIbI3bIYHBIC,
HO/IYEITIOCTHBIC U OKOJIOYIIHBIE CIIOHHbBIE
xene3bl. Kpome Toro, Bo pty u B Ciu3u-
CTBIX 000JI0YKaX s3bIKa UMEETCS MHOXe-
CTBO MEJIKHUX CIIIOHHBIX JKeJle3.

Cmpoenue 3y0606. 3y0bl pacroaoKeHbl
B BEpXHEH M HMKHEH yenocTax. OObIYHO
y B3pOCJBIX MMeeTcs 32 MOCTOSHHBIX, a
y MalleHbKuX JeTeil — 20 MOJOYHBIX 3y-
60B. B 3aBucumocT 0T QOpMBI KOPOHKH
U BBITOJHSAEMON (DYyHKIUHU 3yObl JETSATCS
Ha pe3libl, KJIBIKH, MaJible U OOJNbIINe KO-

Puc. 51. Ctpoenue opraHos
nuuieBapeHusi: [ — por; 2 — rioTKa;
3 — nieueHb; 4 — KEIYHBIN My3bIPb;
5 — 4epBOBUHBIN OTPOCTOK; 6 — CIIFOHHBIE
JKeJe3bl; 7 — MULIEBOJL; § — KEeNyO0K;
9 — nopkenyiouHas xenesa; /() — ToHkas
KUIIKA; // — TOJICTasi KUIIKA;
12 — npsiMasi KUIIKa.




Puc. 52. PacrionoxeHue 3y00B B pOTOBOMH
moJiocTh: I — pe3tibl; 2 — KIIbIKU; 3 — MaJble

KOpEHHbIE 3yObl; 4 — O0JIbLINE KOPEHHbIE Puc. 53. Ctpoenue 3y0a:
3yObl; 5 — MUHJIAMHBI; 6 — S3BIYOK; 1 —»manb; 2 — ICHTUH; 3 — MyJIbIIa;
7 — MArkoe HEOO; 8 — II0TKa; 9 — A3BIK; 4 — KOpOHKa; J — IeCHa; 6 — KOPEHb;
10 — HyxHsA Ty0Oa. 7 — 4eJIOCTHAs KOCTb.

peHHble 3yObl. B mepeaneil 4acTH BepXHEH M HUKHEW YeTIOCTeH PaCHONIOKEHO I10
4 pesua. KninHoBUIHAsE KOPOHKA PE3IOB C PEKYIIMM OCTPHEM CIYKUT JUJISI OTPHI-
BaHUS M cocKabiauBanus mumu. [1o o6enM CTOpOHAM pe3IOB B YEMIOCTSIX UMEETCS
M0 OIHOMY KJIBIKY C OCTPhIM KOHIIOM. C MX TMOMOIIBIO OTPHIBAETCS U pa3Melb-
yaeTcs TBepAas NMuuid. 3a KJIbIKAMHM C Ka)KJOW CTOPOHBI YENIIOCTEH HAXOAMUTCA 10
JIBa MaJIbIX KOPEHHBIX, 32 HUMU — 110 TpU OOJBIINX KOpPeHHBIX 3y0a. [Ipn momormu
KOPEHHBIX 3y0OB MUIIA pPa3KeBbIBaeTCS U pactupaercs (puc. 52). Yacte 3yda Haj
JIECHOM Ha3bIBACTCSI KOPOHKOW, MOJ JIECHOM — IIEHKOMW, PacCIOIOKEHHAsA B aJbBEO-
Jax 4acTh — KOPHEM, MOJIOCTh 3y0a — mynboid. Yepesz oTBepcTHe KOpHS B MOJIOCTh
3y0a MPOHUKAIOT KPOBEHOCHBIE COCY/IBI U HEPBHI (puc. 53).

3yObl ObIBAIOT OAHOKOPEHHBIMU C KOPEIIKOM (pe3Libl, Majible KOPEHHBIE), C JIBY-
Ms WUIA TpeMsi KOpHsIMHE (0oibie KopeHHbie). KopHu 3y00B ¢ OMOIIBIO TIEPHOIOH-
Ta MPOYHO MPUKPEIUISIIOTCS K 3yOHBIM yriryOaeHusM — anbBeoiaM. KopoHka cocto-
UT U3 JICHTUHA M MOKPbITA MPOYHON AMAJIbIO, MPEAOXpaHsIoliel 3y0 oT cTUpaHus.
KopHu 3y00B TOKPBITHI 1IEMEHTOM. OMaib Ha 96—97% COCTOMT W3 MUHEPAJIbHBIX

.



coneil (pocdop n kanpiuii, HeMHOro (hropa); NEHTUH — Ha 28% U3 OPraHUYECKUX
u Ha 72% u3 MuHepanbHbIX BemecTB (pocdop, kanbuil, Maruuii, GTopuUCTbIil Ka-
nuii). CocTaB eMEHTa CXOJCH C KOCTBIO.

VY HOBOpOXJIEHHOTO pebeHka 3yObl oTCyTCTBYIOT. [IpumepHO uepe3 6 mecsiieB
HAYMHAIOT MPOPE3bIBATHCA MEPBbIE MOJIOYHBIE 3yObl. B 7-8 neT naunnaeTcst 3amMmeHa
MOJIOUHBIX 3y00B Ha noctosHHble. K 10—12 rogam 3amena 3y6oB 3aBepmaetcs. [lo-
cienHue 3yObl (3yObl MypOCTH) TOSIBISAIOTCS Tocie 18 JerT.

I'uruena 3y6oB. UToObI COXpaHUTH 3yObl 3JOPOBBIMH W YHMCTHIMH, HEOOXOMH-
MO COOJIIO/IaTh HEKOTOpblE TMTMEHNYECKUe MpaBuiia. B yactHOCTH, 3yOamu Henb3s
KOJIOTh OpPEXH M KOCTOUYKH, EBaTh KOCTH WJIM TBepable KoH(eThl. Henmb3s nmuth
XOJIOIHYIO BOJY MJIM €CTh MOPOXKEHOE cpa3zy mocie ropstueit nuuu. OCTaTku MUy,
3aCTpsBILINE MEX]y 3y0amH, sSIBJISIOTCS Y0O0HON Cpenoi 1uisl pa3MHOXKEHUS MUKPO-
00B. Jl1s1 ouncTKU 3yOOB OT MUIIEBBIX OCTATKOB KayKJbIH JIEHb MEpPel CHOM CleTy-
€T YNUCTUTH 3yObl U MOJIOCKATh POT TEIJION BOAOH. 3yOHYIO LIETKY CIEAYET MBITh
XOJIOZIHOW BOJIOM M mojockarh B kumsTke. HecoOutogeHue rurueHuueckux MmpaBuil
MPUBOAMT K Pa3pylICHUIO IMAJId U 3a00JIeBaHUSM 3y00B.

N3menenue numy B poToBoi mosocTu. Iluma B poToBoii MOJIOCTH TPOKEBbI-
BAEeTCs C MOMOIIBIO 3y0OB, CMEIIMBAETCS CIIOHOM M MOArOTaBIMBAaeTCs K NepeBa-
puBaHuto. CIIOHHBIE jKeJIe3bl B TEUEHUE CYTOK BbIpabarbiBatoT oT 0,5 10 2 AUTpOB
citoHbl. CIII0HAa MMEeT LIEJIOUHYI0 peakiuio. B ee cocraBe nmeercst pepMeHT amMu-
Ja3a, pacUICIISIOINUNA TPOCThIE YITIEBOIbI U JIU30LUM, BOCCTAHABIMBAIOLINH CIIH-
3UCTHIN CJIOM POTOBOM IMOJIOCTH IPHU €T0 MOBPEKICHUU.

Brinenenue cnroHbl HaunHaeTcst peduiekTopHo. BemiecTBa B cocTaBe MHUIIEBBIX
IPOIYKTOB CTUMYJIUPYIOT PELIENTOPHI A3bIKa U CTEHKU POTOBOM mosioctu. Bo30yx-
JICHUE TI0 HepBaM MepeaaeTcss OT PeleNTOPOB B LEHTP BbIJCICHUS CIIOHBI B IIPOME-
’KYTOYHOM MO3r€, a OTTYy/la — K CJIIOHHBIM skenie3aM. JKene3pl HaunHAIOT BbIpabaThl-
BaTh ClItoHY. CIIIOHa MOKET BBIAEIATHCS MPH BHUJIE MUILHK, IPpU OOOHSHUU €€ 3amaxa
U JJa’Ke TOorja, Korjaa 4ejaoBeK JyMaeT O efie.

[TuieBoit KOMOK, CMEIIaHHBIN CO CIIIOHOM, NMPH MOMOILM s3bIKA MPOJBUTAETCS
K TJIOTKE, a OTTyJda — K muiueBoay (puc. 54). Bo Bpems rioTaHusi nuiqy roptaHb
3aKpBIBAETCS XPSILIOM HAATOPTAHHUKOM, U MHIA B PE3YJIbTaTe€ COKPALLIEHUS MBIIII]
[UILEBO/A NMpoABUraeTcs K kenyaky. Ciausb Ha CTEHKE MUILIEBOJIa YMEHBIIAET Tpe-
HUe 1 o0sieryaeT NpoJBMKEHHE MUILY 0 MHUILIEBOLY.
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Puc. 54. Cxema rinoTtanus mUIIN:
1 — HOCOBAS MMOJOCTH; 2 — IJI0TKA;

N =

3 — NUIIEBOI KOMOK;
4 — HaarOpTaHHBINA XpsiL;
5 — nuieBon; 6 — Tpaxes.

IIpoBepsTe cBOM 3HAHMA!

. Pacrionoxute Ha3BaHUs OpPraHOB MUILEBAPEHMS 0 MOPAAKY: A — TOHKas Kumika, b —

JKenynok, B — mpsamas kumka, I — poroBas momocts, J[ — nmumeBon, E — Toncrad
knmka, JK — riorka.

. CocTaBbTe MapHbIE OTBETHI U3 HA3BaHMI 3yOOB M COOTBETCTBYIOIIUX MM YHUCET: A —

pesusl, b — Gonpmue kopeHnsie, B — Mansie kopeHHsie, I — kibiky; 1) 12; 2) 4; 3) 8.

. CoctaBbTe mapsl U3 Ha3BaHUIl yacTell 3y0OB M COOTBETCTBYIOLIMX UM CBOMCTB: A —

KopeHsb, b — meiika, B — koponka, I' — smans, /| — nynsna: 1 — BeicTynaromas 3a
JIECHON 4YacTh, 2 — MOJIOCTh, 3 — HAaXOASMIAsICS B ajibBeojlaX yacTh, 4 — 4acTb, OKPY-
AKEHHasl IeCHOM, 5 — MOKPbIBAET KOPOHKY.

OTBeTHTE HA BOIIPOCHI:

. Ilouemy cyxapu KakyTcsi BKyCHEE, 4YeM CBEXHUU xyed?
. Kakum 00pa3om cok pOCTKOB IMIICHUIIB B CMECH C MIIEHMYHONH MYKOW M BOJIOW Ipe-

BpaIllaeTCsi BO BKYCHBIN CyMaulsik?

§ 27. CTtpoeHue u (PyHKIMU OPraHOB MHUIEBAPUTEIHLHOH CHCTEMbI

Crpoenne u ¢QyHKuMs :Kejayaka. JKemymoK pacroiiokeH B BEpXHEH YacTu

OpromrHO# moyocty mox auadparmoil. Ero BMECTHUMOCTB y B3pOCIIOTO YeIOBEKa
cocTaBisieT oT 2 10 2,5 nutpa. Ha cimsucToil 000ouke CTEHKH KeTmyJaKa MMe-
€TCS MHOYKECTBO >KeJe3, BhIpaOaThIBAIOIINX JKEITyA0YHBINA coK (puc. 55). XKemymox
COCTOUT U3 BEPXHETO KapAHaJIbHOTO CHUHKTEpa, HUIKHEH MUIOPUYECKON 4acTH U
pacuImpeHHoro cieBa Tena. JKemyTo4HbIi COK COAEPKUT CIIN3b, DEPMEHTHI U COJIS-
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Hy10 Kucioty. CnusucTas 00010uKa 3alIUINAET CTEHKH KeTyaKa OT MEXaHHUUYECKUX
NOBpeXJIeHUH U GepMeHTOB. DepMEHTHI pacIleIUISIOT O0enKu u xKupbl B nuie. Co-
JISTHAsL KUCJIOTa YHUUYTOXKAET MUKPOOBI, aKTUBUPYET MUIEBAPUTEIbHBIE (DEPMEHTHI.
Yepes 4—-8 yacoB nuuia TPaHCHOPTUPYETCS B TOHKYIO KUIIKY.

IMoaskeaynouHas keJie3a siBISICTCS )KeJIe301 cMenaHHoi cekpennu. Ee Hebob-
I1asi 4acTh, Ha3bIBaeMasi ocmposkamu Jlaneepeanca, BEIOMHICT (YHKIIUH JKEJIe3bl
BHYTpeHHeH cekpernuu. OcTaibHas 4acTh BbIpaOaThIBa€T B TOJOCTH JIBEHAIIATH-
NEePCTHOM KHIIKW JKEyIOYHBIA COK. B JKemyno4HOM cOke MMEIOTCA (epMEHTHI,
pacuieruisironue 0eIKu, KUPbl U yTIeBoAb! (pHc. 55).

@yHkuus nevyenu. [leyeHr pacnonokeHa B BEpXHEW MpaBOW 4acTH OPIOIIHON
MOJIOCTH HUXE TMpaBoro pedpa. IleueHs BripabaThIBaeT jkemdb. ITa KUIKOCTH CO-
Oupaercss B JKEMTYHOM ITy3bIpe W BBIBOAWUTCS B JBEHAIUATHUIICPCTHYIO KHIIKY TIO
ocobomy npoToky. JKemub 3MynbrupyeT (pacileruisieT Ha Menbyailllive Kariu) U
YCKOPSIET NepeBapUBaHUE B KHIIEYHUKE. Kpome TOro, nedeHp 3amumacT Opranusm
OT Pa3JINYHBIX TOKCUYHBIX BEIIECTB. TOKCHYHBIE BEIIECTBA, KOTOPBIE COACPXKATCS
BO BCOCABILEHCS M3 JKEIYJOYHO-KMIIEYHOr0 TPAKTa IMHUILE, IMOCTYNAKT M0 BEHE B
NIEYCHb M 00E3BPEKUBAIOTCS €€ KICTKAMH.

Crpoenne u pyHknum ToHKoH KuIKH. ToHkas kumika B 3—4 pasa JJIMHHEE
YEJIOBEYECKOro Tesa. Ee mepeaHuil oTaea Ha3blBAeTCs JABEHAALATUIIEPCTHOM KHILI-
KoM. JlmMHa 3TOro oThena TOHKOW KHMIIKH cocTaBiseT 25-30 cMm, 4TO paBHSAETCS
mupuHe 12 naneues pyk. Ee quameTp HECKoIbKO 0oJblle AMaMeTpa APYTrux yacTten
TOHKOW KHIIKHW. B ABEHaALaTUNEPCTHOM KUILIKE OTKPBIBAIOTCS IMPOTOKU IOJKENTY-
JIOYHOM KeJe3bl U JKETYHOTO My3bIps (puc. 55). Ha Mecte mepexoaa TOHKOW KUIIKU
B TOJICTYIO KHULIKY PAacIloyiokeHa cienas kumka. Ha 3agHel yactu cienod Kuil-

Puc. 55. PacnionoxeHue xkenyJKa,
MEYEHH, JIBEHAIIATUIIEPCTHON
KHIIKH 1 TIOKEITY T0YHON JKEJIe3bl:
[ — nieveHs ; 2 — XKenyJoK;

3 — NUILIEBO; 4 — )KETUHBIN My3bIPh;
5 — KaHaJ1 )Kea4HOro Mmy3bIps; 6 —
TOJDKEITYI0UHAS XKee3a; 7 — KaHa
MO/KEITy TI0YHOM Kene3bl; § —
JIBEHA/IIATUTICPCTHAS KUIIIKA.




Puc. 56. IluineBapeHre B TOHKON KUIIKE:
a — CTPOEHHE BOPCUHOK TOHKOW KHUILIKH;
0 — BcachIBaHUE MMUTATENIbHBIX BEILIECTB

yepe3 BOPCUHKU: | — OJTHOCTOMHBIN
SMUTENUHN; 2 — KPOBEHOCHBIE COCY/IbI;
3 — BOpCUHKH; 4 — mumda.

KH PacroyioKeH KOPOTKHUI YepBeOOpasHbIii
OTPOCTOK — anneHouxc. B cam3ucTom cioe
TOHKOM KUIIKHU PAaCHOJI0KEHBI MHOI'OYHC-
JICHHBbIE MEJIKHE JKeJie3bl, BbIpadaThIBalO-
IIIMe€ KUIIEYHBI cCOK. B cocTaBe KUIIEYHO-
T'0 COKa UMCHOTCS (DEPMEHTBI, PACIICIUISIONINE OCIKH, )KUPBI U YIJICBOIBI.

BHyTpeHHsIs MOBEPXHOCTh TOHKOM KHUIIKU MOKPHITA MHOTOUUCICHHBIMU METKH-
MU BbIpoCTaMu — gopcuHkamu (puc. 56). CTEHKU BOPCHHOK COCTOSIT U3 OJHOCIIOM-
HBIX AMUTEINATBHBIX KJIETOK. B BOPCMHKAX pachoyio’KeHbl KPOBEHOCHBIE U JTUMba-
ThYecKkue cocyabl. [luineBbie MPOAYKTHI, PACHICIVICHHBIE C MOMOIILI0 (EPMEHTOB,
BCAChIBAIOTCS B KPOBb M TUM(Y BOPCHHOK.

B cnm3ucroit 000104YKe TOHKOTO KUIIIEUHHKA, OCOOCHHO B CIICNOM KHUIIKE, MHO-
ro nuMQaTUIecKuX y3J0B. AHTUTENA TUMQPATUICCKUX y3JIOB SBIISIIOTCS HEOTHEM-
JIEMOM YacThl0 MMMYHHOW CHCTEMBl OpraHHU3Ma.

Tosictas kumka. HemepeBapeHHasi B TOHKOM KUINKE YaCTh MUIINM MPOXOIUT B
TOJICTYIO KUIIKY. B CTEHKE TOJCTOM KUIIIKA MHOTO CITU3UCTHIX keje3. B 3Toil uactu
KHUILIEYHUKA CONEPKUTCS MHOTO OaKTepuil, KOTOpbIE YYacCTBYIOT B CHHTE3€ BUTa-
muHa K ¥ B paciiernyieHud HEeKOTOPBIX MUTATENbHBIX BEIIECTB. B ToscToi Kuike
OCTaTKH IMHUIIMY CTYIIAITCS MyTEM TOTJIOIIEHUsI CTEHKAaMU KUIIKH BOJbI U (hopMu-
pyeTcst KalloBasi Macca.

IIpoBepbTe cBOM 3HAHMA!

1. CocraBbre mMapHble OTBETHI W3 HA3BAHMU 3JIEMEHTOB JKENyJIKa M UX QYHKUHN: A —
Kele3bl CTeHOK kenyaka, b — depmentsr, B — cimmsucroe BemectBo, I — consHas
KucnoTa; | — 00e33apakuBalOT MUKPOOBI M aKTHBUPYIOT (PEPMEHTHI, 2 — 3aIlUIIaeT
CTEHKHM JKeJIyJIKa OT MEXaHMYECKHX IMOBPEKICHUN U (epMeHTOB, 3 — pacUICIUISIOT
O€JIKU U KUPBI, 4 — BBIJETSACT JKEIIyJOYHbIH COK.

2. CocraBbTe MapHbIE OTBETHI U3 HAa3BaHHWI YacTeil TOHKOM KUIIIKU U COOTBETCTBYIOIINUX
MM TPU3HAKOB: A — MOJKEIYJOUHAasl )Kene3a, b — ABeHaauarunepcTHas Kuiika, B —
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xKesesbl causucTon obonouku, I — pepmentsl, /| — Bopcunku, E — numparuueckue
y37bl; 1 — yepe3 ee CTeHKH MUIlla BCachIBaeTCs B KPOBb U JTUMQY, 2 — BbipabaThiBaeT
AHTUTENA, 3 — B HE OTKPBIBAIOTCSI IIPOTOKHU MOJKEITYAOUHOH Kee3bl U Keln4u, 4 — B
COCTaBe COKa COACPKHUT (PEPMEHTHI, 5 — PACHICIUISIOT OCJKH, )KUPBI U yTIEBOIbI, 6 —
BbIpAa0aThIBAET KUIIEUHBIH COK.

OTBeTbTE HA BONPOCHI:

B cocTaBe jxeinyI04HOr0 U KMIIEYHOT'O COKa cofiepkarcs (pepMeHThI, paclieIIAoIe
oenku. Kpome Toro, consiHasi KMCJIOTa B KETyJ0YHOM COKe 00agaeT CrocOOHOCThIO
pa3pymarb TKaHH.

1. TTouemy (epMEHTHI U COJIsTHAs KMCIOTa B COCTAaBE JKEIYJAOYHOIO COKa HE TIepeBapuBa-
10T CaM >KeIyJ0K?

2. B coctaBe xeaya0uHOro Coka cozepkarcs (DepMEHTBI, paciieruistonme xup. Toraa
MOYEMY JKHUPbI B OCHOBHOM PACIICIUISIOTCS B KUIICUHUKE?

§ 28. Peryasinus nuimieBapeHus

Metoabl n3y4eHusi NUIIEBapEeHUs B KeJayaouke. [Ipoueccel opranos nuuesa-
pEHUS HEAOCTYITHBI AJI HETIOCPEACTBEHHOTO HAOIIONCHHUS, TIO3TOMY JIOITOE BpeMs
OHH M3YYaJIMCh NIPUA BCKPBITHM KUBOTHBIX. B cepennne XIX Beka pycCKu y4eHBIN
A. bacoB co3man MeTo/| BbIICICHHUS KEAYJOYHOTO COKa IIyTEM BCTAaBJICHUS B Kely-
JIOK JKUBOTHBIX (DUCTYIIBI — METAJIHYECKON TpyOouku. OIHAKO MOITYYECHHBIH dTHM
METOJIOM JKEJIYIOYHBIN COK HM3-3a IPUMECH THIU HE TO3BOJIHI MOAPOOHO M3YyUUTh
COCTaB YHCTOrO JKEITYJOYHOIO COKa.

Poccuiickuii yuensiii W.I1. TlaBnoB pazpa®oTan MeTOA MOJYyYEHUST YHUCTOrO
KEJyIOYHOT0 coKa 0e3 MpUMecH MUIIM. JTOT METOJ MO3BOJIMII €My OMNpEeAeTUTh
COCTaB U KOJIMYECTBO JKEJIYJOUYHOIO COKAa M U3YUHMTh CIIOCOOBI PEryJslMU 3TOrO
npouecca B opranusme. s mojsyd4eHus: YHUCTOrO JKEIYAOYHOrO COKa, YTOOBI HE
JIOITYCTUTh CMELIMBAHUS JKEJYIOYHOT0 COKa C MUUIEH, OH U30JIMPOBajl CPE3aHHBIN
KETyJIOK OT MHUIIEBOJa U BCTaBWJI B Hero ¢Guctynbl. Cpe3aHHbIe KOHIIBI XKelyaKa
OH BLIMJ B KOXy Iueu. [Iunia, nmonasmas B poT, 4epe3 pa3pe3aHHblil MUILEBO/ BbI-
BaJIMBajach HAPYyXKy, a B (PUCTYTy Kamaja YUCTHIN KeIyaouHblid cok. [Ipu momoru
3TOr0 crocoda OH YCTAHOBUJ, YTO KEIYAOUHBIH COK BBIAEISUICS HE TOJBKO IpPHU
IprueMe MUK, HO U NP BUJIE MUK, IPH €€ 0OOHSHUU WIH MOJ BIUSHUEM JPYyTUX
IIPUYMH, CBA3aHHBIX C MULIEH, HAIIPUMEp, IIPU BKJIOUYEHUU JIAMIIbl — IIPU YCI06HbBIX
pegekcax.
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B HacTosiiiee Bpemsi JUisi M3ydeHUs: pabOThl OPraHOB MUIIEBApEHUsT YEJIOBEKa
NPUMEHSIOTCS 30HOUPOBAHUE, DEHM2EeHOCKONUS, DHOOCKONUs W JPYTHUE METOJbI
o0cieoBaHusl MUIIEBAPUTEILHOTO TpPaKTa. 30HOUpO6aHue — WHCTPYMEHTAIbHbBIN
METOJl — MPUMEHSETCS JJIsl UCCIIEJOBAHUS MOJIBIX OPraHOB, KAHAJIOB, CBUILIEBBIX XO-
JIOB U JIJIs TPOBeNeHHs JeueOHbIX mpoueayp. [Ipy ucrnonb30BaHuN METOMA peHm-
2€HOCKOnuU TAIMEHTY JAI0T BBINUTH KalllMIly, HE IMPOMYCKAIOUIYyI0 PEHTT€HOBCKUE
Jy4H, 3aTEM Ha PEHTT€HOBCKOM SKpaHE OMPEICIISIIOT FPaHUlbl pa3InYHbIX YacTeil
MULIEBAPUTEIBHON CUCTEMBI.

JIns u3ydeHus: OpraHoB MUIIEBAPEHUSI IHOOCKONUYECKUM MEmodoM B TPOBE-
pAE€MBId OpPraH MUIIEBAPUTEIBHOM CUCTEMBI BBOAUTCS CIIELUATIBHBIA ONTUYECKUUN
puOOp — PHITOCKOI. ITUM METOJIOM MOTYT OBITh BBISIBJIICHBI OOJIC3HHU, CBA3aHHBIC C
CeKpelrel MUIIEeBAPUTEIBHBIX JKele3. B mocneqnue roasl Ii1sl AMarHOCTUKH 3a00-
JIeBaHUM, BO3HUKAIOIINX BO BHYTPEHHUX OpraHax M TKaHAX, IIUPOKO MPUMEHSIOT-
CSl YIbMpasz8yK U KOMNbIOMeEpPHas momozpagusi.

I'uruena muraHus. ANNETUT 3aBUCUT OT Pa3HOOOpPa3us, BHEIIHETO BHJA, 3a-
naxa M BKyca MHINH, BUJIA MOCYAbl, B KOTOPOM TOTOBUTCS M MOAAETCS MHINA, OT
oopMIIeHHS CTOJIa, a TAKXKE OT HACTPOeHHUs yenoBeka. Korga cTon kpacuBo cepBu-
pOBaH M MUIIA MOJIaHa B U3BICKAHHBIX OJIFOJIaX, alMeTUT MOSABIISICTCS 10 enbl. Pa3z-
JUYHBIC CMEINH, COJIEHBS, OCTPhIE CaJIaThl, OBOIIU TAKXKe SBJISIOTCS TPUUUHON T10-
SBJICHUS amnmneTuTa. BocnmoMuHaHus 0 HEMPUATHBIX COOBITUSX, IITyM, YTEHHE KHUT
BO BpeMsl €/Ibl TIOPTAT ANMETUT U 3aTPYAHSAIOT MUILIEBAPEHUE.

Ynorpebnenue nuiu 0e€3 CHEIIKH SBISETCS OCHOBHBIM YCJIOBHEM XOPOIIETO
ycBoeHust uniy. OOUIbHOE MUTAaHUE 3aTPYIHSIET YCBOCHHUE MUIIH, TTOATOMY HYKHO
ecTb 3—4 pa3a B JieHb, TIIATEJILHO NIEPEKEBBIBAS THUIILY.

Perynsinusi numeBapeHusi HepBHOM cucTeMoii. B cim3ucTeix 000104Kax s3b1-
Ka M pTa ColepkaTcsl PelenTOphl, YyBCTBUTENIbHBIE K BKYCY NUlIM. Bo3HMKaronme
1ojl ACUCTBUEM BKyCa MUIIM BO30Y>KJIEHUS MO YyBCTBUTEIBHBIM HEHpOHaM Tmepe-
JAI0TCA K MUIIEBOMY LIEHTPY I'OJIOBHOTO MO3ra, a OTTYyJa — K CIIOHHBIM JKeJie3aM U
KeJie3aM CTEHKH JKENy/JKa U BbI3bIBAIOT BBIJCJICHUE CIIOHBI U KEIYJIOYHOIO COKa.
Beienenue enyaoqHoro coka MpOMCXOIUT TakKe MPH BHUAE U OOOHSHUU 3araxa
UMM ¥ JaKe MPU MBICTU O TUIle. BeiensieMplii COK MpU BUE MUK U 000HSHUU
3anaxa M.I1. [TaBnoB Ha3BaJl COKOM amIleTHUTA.

I'ymopanbHas peryasiuus nuiieBapeHusi. HekoTopwie M3 TOPMOHOB, BbIpa-
OarbIBacMble TUIOPHU30M, YCHIIMBAIOT JEATEIBHOCTh MUINEBAPUTENBHBIX XKele3, a
TOPMOH IIUTOBUHOMN 3K€JI€3bl TAPOKCUH TOPMO3HUT JI€ATEIBLHOCTh ITUX xkene3. Kpo-

-



Me TOro, MUIIEBAPEHUE PEryJIUpyeTcs yClIOBHbBIMU peduiekcamu. LleHTp aTux ped-
JIEKCOB PACIOJIOKEH B KOpe OOJIBIIMX MOJIYyIIapHil TOJIOBHOIO MO3Ta.

Bausinue BbICOKOH TemIepaTypbl Ha NUIIeBapeHHe. TeMreparypa BHEIIHEN
Cpenbl OTPULATEIBHO BIMSET Ha (yHKLMU OpPraHOB NuIleBapeHus. B netHee Bpe-
Ml (QyHKIUU CIIOHHBIX U MEJKHUX JKeJIe3, HAXOASIIUXCS MO/ CIU3UCTOH 000I0YKOM
JKelly/lKa, 3HAYMTEJIbHO CHU)KAIOTCS, YTO IPUBOAUT K CHUKECHUIO BBIJCIECHHS CIIIO-
Hbl M KEIyJ0YHOro coka. IledyeHp Take HauMHAET NPOU3BOIUTH MEHBIIIE JKEJIUU.
3aMeISIOTCS IEPUCTATBTHIECKUE U MasITHUKOOOPA3HbIEe IBUKEHUS MBIIIIT KETYI-
Ka ¥ KUIICYHMKA, ITI03TOMY B XXKapKHE JICTHUE HU alICTUT YEJIOBEKA CHUKACTCH,
3aTPyIHSIETCS YCBOSHUE KUPHOM, )KAPEHOW, MACHOM nuiu. JIeTom opraHusMy ue-
JIoBeKa TpeOyeTcsi OOJbIIe BOABI M KUIKOW MHUIIH, PPYKTOB U OBoIIeH. B 310 Bpe-
Msi OoraThie KaJOpUsSMHU KUPHBIE MPOAYKTHI CIEAYeT MOTpeOIsITh MeHbIue. JleTom
YeJIOBEK OBICTPO YCTAET, €ro pabOTOCIIOCOOHOCTh CHUKACTCS.

IIpoBepbTe cBOM 3HAHMS!

1. CocTaBbre mapHble OTBETHI M3 Ha3BaHUI METOJOB OOCIEIOBaHUS OPraHOB MUILEBA-
PEeHMS U COOTBETCTBYIOIIMX UM NOHATUN: A — 30HAMpOBaHHEe, b — peHTreHockonus,
B — supockomusi; 1 — obcnenyeMoMy AlOT BBINUTH KAlIWIly, HE IPOITYCKAIOIIYIO
PEHTTE€HOBCKHE JIy4YH, 2 — B IIPOBEPSEMBI OpraH BBOAMTCS CIELMAJIBHBIA ONTHYEC-
KW pubop, 3 — MpUMEHeTCs ISl UCCIIEA0BAHNUS TOJIBIX OPTaHOB, KAHAJIOB, CBUIIIE-
BBIX XOJIOB U JUISI JIEYE€OHBIX MPOLEAYD.

2. Onpenenute MyTH MPOXOKIACHUS HEPBHBIX UMITYJIBCOB IIPU NONAJAHUU UK B POTO-
BYIO IIOJIOCTh: A — JIBUTaTeNIbHBIN HEPB, b — neHTp nuieBapenus, B — uyBcTBUTEND-
HbII HepB, [ — CIIIOHHBIE U JKEeIYyJOUYHbIE JKee3bl, [ — penenTopsl BKyca.

3. Onpenenure nMyTH ryMOPAJIBHON PEryisiluy MUILEBAPEHUS B JKEIyAKe: A — HauMHa-
€TCsl BBIJICJICHUE JKEIIYJ0YHOrO COKa, b — ycunuBaercs BblAeIeHHE COKa, B — nuima
HONA/IaeT B XKEIYJ0K, [" — aKkTUBHBIC BELIECTBA NUIIM HAYMHAIOT BIMATH HA MUIIECBA-
PUTEIIBHBIE KEIE3BL.

OTBeTbTE HA BONPOCHI:

ToBopat, uTo anmetuT mpuxoauT Bo Bpems enbl. W.I1. TlaBnoB Ha3Bal >Kenyn0uHBIN
COK, BBIJICJISIEMbBIN TP BUJIE €Il U JPYTUX (PaKTOpax, «COKOM ammetruTa». Ecim 31o
TakK, TO:

1. Kakue BemniecTBa B MUIIE BHI3BIBAIOT AMIETUT Y YeIOBEKa?

2. [louemy MBI JOJKHBI €CTh MEIJICHHO, HO 4acTO?

3. [louemy roBopsT: «E1ib, HO HE 3aMOJHSHN KENyA0K 10 KpaeB?»
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§ 29. KenynouHo-kuimeyHbie 3a00/1eBAHNUSA
U UX NPOPUIAKTHKA

Bocnanenue skeayaka m kumedHuka. Hapylmenue pexxuma NUTaHMS, 4acToe
ynoTpebaeHne oueHb OCTPO U HEKaueCTBEHHOHN MUIIH, peryjsipHoe ynoTpelieHue
AJIKOTOJIsl TIPUBOMSAT K BOCIAJICHUIO CIM3UCTONW OOOJIOUKH JKeITy/JKa (racTpUTy) WU
TOHKOW KuIku (3HTEepuTY). [Ipn 3THX 3a00neBanusaX HaOIIOMAIOTCS 0O B )KMBOTE,
Jyapesi UJIn 3amop, a MHOTJa — TOIIHOTa U PBOTA.

Nudexnnonnbie 3a001eBaHus KeayaKa U KHIIeYHHKa. MHpekronHble 3a-
OosieBaHMS BO3HUKAIOT, KOT/Ia OOJIBIIOE KOJMYECTBO OOJIE3HETBOPHBIX MUKPOOpTa-
HU3MOB MOMNAAAeT B MUILEBAPUTEIbHBIN TPAKT.

bomynuszm BO3HMKaeT IpU OTPABJIICHUM HECBEXEW MsACHOU numed. [Ipu ston
0ose3HH OOJILHOMY JAIOT BBIIUTH HECKOJBKO YalIeK TEMJIOW BOJbI, 3aT€M, BCTa-
BUB YalHYIO JIOXKKY WJIM TaJsiel] B TOPJo, BHI3BIBAIOT UCKYCCTBEHHYIO PBOTY, YAAJISSA
OCTaTKH MHUIIN U3 JKeIyIKa.

[lepenocunkamu Takux 3a00JeBaHUM, KaK Juapesi, X0Jepa U BUPYCHBIN I'eNaTurT,
OOBIYHO SIBJISIIOTCS MYXH. DTH 3a00JIeBaHUS TaK)Ke MOTYT ObITh BbI3BaHBI MUKPOOP-
raHu3MaMHu, COJePKalIMMHUCS B MTUTHEBOM BOJIE, M MHOT/IA NIEPEAAIOTCS OT OOIBHOTO
yenoBeka. B 0oppOe ¢ MH(EKIMOHHBIMH 3a00JIEBAaHUSMHU ITUPOKO HCIOIB3YIOTCS
AHTUOUOTHKHU.

IInmeBoe oTpaBieHne. YnorpediaeHne HECBEKUX MPOILYKTOB BBI3bIBACT MHUIIE-
BOE OTpaBlieHHE. B Takux cirydasix muia 10KHa ObITh OBICTPO yaaieHa U3 KemyIKa
IpU MOMOIIM MCKYCCTBEHHO BBbI3BaHHOH pBOTHI. [Ipr HecoONI0aeHUH TUTHEHbI TPU
00paboTKe U MPUTOTOBICHUH MUIIHN OO0JE3HETBOPHBIE MUKPOOPTaHU3MBI MOMAAA0T
B OpraHM3M BMECTE C MUIIEH W MOTYT BBI3BaTh Takue OOJIE3HU, Kak TU(, XOiepy
u auapero. PacpocTpaHeHue Keny0uHO-KUIIEUHBIX 3a00JIeBaHUN B 3aCyLUTHBBIX
pEruoHax MOXKET OBbITh CBS3aHO C 3apa)KEHHBIMU MUKpOOaMH BOAOXPaHWIMILIAMH,
KOJIOALIAMM, PEKaMH U APYTMMHM HUCTOYHUKAMU IUTHEBOW BOJblL. boJjie3HETBOpHbBIE
MUKPOOBI, BBI3BIBAIOIINE KUIIEUHbIE 3a00J€BaHUs, TaKkKe PACIPOCTPAHAIOTCA MY-
XaMH, MMOCYJOM W JIPYTMMH BelaMH, KOTOPHIMH MOJIb30BaJIUCh MH(OHUIIMPOBAHHBIC
OOJIbHBIE.

Opranusm 4esjoBeKa COACPIKUT 3alUTHBIE areHThbl OT MAaTOT€HHBIX MUKpPOOpra-
HHU3MOB B IUIIEBAPUTEILHOM TPAKTE, B TOM YHCIIE JIN30LUM B CIIIOHE, COJISTHYIO KUC-
JOTY B JKEITyJJOYHOM COKE U JKEIIYb, BEIPAOATHIBAEMYIO MIEUCHBI0, KOTOPBIE pa3pyIia-
10T OOJIBIIMHCTBO MUKPOOPraHU3MOB. OIHAKO 3TO HE MOXET MOJTHOCTBIO 3aIUTUTh
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opranusm. [Ipu onacHoM pocTe MUKPOOPraHU3MOB WJIM MPU MOSIBJIEHUHN YCTOWYMBBIX
K 3aIIUTHBIM MEXaHHW3MaM OpraHu3Ma ux Gopm st 60psObl ¢ HUMHU UCTIONB3YIOTCS
anTuOnoTuku. Ho aHTHOMOTHKY Hapsiiay ¢ 0OJe3HETBOPHBIMU OakTepHsIMH yOHBa-
IOT U TIOJIe3HbIe OaKTepuH, HAIpUMEp KHUIIEYHYI0 MAJIOUKY, SBISIOUIYIOCS YacThIO
MUKpPO(IIOpbI KulleuHuKa. [103ToMy aHTHOMOTUKH CleAyeT MPUMEHSTh TOJbKO MOJ
HaOmoieHreM Bpada. Hapymienne MUKpo]IOphl KUIIEYHHKA MOKET BbI3BAaTh pac-
CTPOMCTBO muIIeBapeHus. MoouHble MPOAYKThI, OBOLIM, PPYKTHl U XJieO, MPUro-
TOBJICHHBI U3 MYKH TpyOOro mnomosia, CTUMYJIUPYIOT pa3BUTUE MOJE3HOM MHUKPO-
(10pbl 1 BOCCTAHOBJICHUE HOPMAJILHOM JEATEIbHOCTH MUILEBAPUTEIBHBIX OPraHoB.

[Tapa3uTapHble 3a00/1eBaHusl KeJayIKa U KulledyHuka. [lorpedienue B nuiy
MPOAYKTOB, 3apa)CHHbIX SHLAMHU M JIMYMHKAMH Mapa3sUTHYECKUX 4yepBed, HecoO-
JIO/IGHUE TPABUJ TUTHMEHBI MPUBOAUT K 3apaKEHUIO Mapa3sUTHUYECKUMU YEPBIMU.
Ackapupa, neTckasi ocTpHlla, ObIYMI 1IeNeHb, SXUHOKOKK SIBJISIIOTCS HauboJsee pac-
MIPOCTPAHEHHBIMHU MAPa3UTHUYECKUMU 4YepBAIMU. VMM MOXHO 3apa3uThbcs MpPU YIIO-
TpeOJICHUHM HEMBITHIX OBOILEH, (PPYKTOB, MJIOXO MPOBAPEHHOTO MIIM MPOKAPEHHOTO
MsICa UJIM Yepe3 3arpsi3HEHHBIE PYKHU.

Biausinue ankorosiss U KypeHHsl HA NHUIIeBapeHHe. AJIKOTroib, POHUKAs U3
KellyZiKa B KPOBb, YCUJIUBAET BbIJICICHUE >KETYIOYHOr0 coka. B pe3ynbrare y BbI-
MUBILIErO YEJIOBEKa IMOBBIIIAETCS amMleTHT, OH MHOro ecT. OQHaKo BHOCIEICTBUU
YMEHBIIAIOTCS aKTUBHOCTH JKEJI€3 M COKOBBIJCJIECHUE. ANMNETUT MbIOIIET0 YeJOoBe-
Ka MOCTENEHHO CHHM)KAETCsI, B OpraHU3Me 3aTPYyIHSIOTCS MUILIEBAPEHUE U YCBOCHHE
nuiy. XpOHUYECKOe YMOTPEOIeHNUE aJIKOTOJIsl BBI3BIBACT BOCIAJICHHE CIU3UCTON
00ooukn kenmynka — racTput. [lon Bo3aeiicTBHEM anKorois MposBIsSETCS BOCIHA-
JIEHHE KJIETOK NEYEHH — renaTut. [ enaTuT NpuBOIUT K LIUPPO3Y ME€YEeHU (OMEpTBIIE-
HUIO TKaHel). KpoMe Toro, ankoroib MOXET HapyHmHTh paboTy (epMeHTaTHBHON
CHCTEMBI, BBI3BAaTh JC(PUIIUT BUTAMUHOB B OpPraHU3ME M BOCHAJICHHE TOKETy04-
HOI Kene3bl (MaHKpPeaTuT).

Ha numeBapuTenbHy0 CUCTEMY OTPULIATENIBHO BIMSIOT TOKCHUYHBIE BELIECTBA,
HUKOTUH U O€H30J, cozmepamuecs B TaOa4HOM JIbIME. JTH BEIIECTBA BBI3BIBAIOT
BOCIMAJICHUE CIU3UCTON O0OJOUKH JKENyJKa, XPOHUUYECKUN TacTPUT U Jaxe S3BY.
Kypenue cyxaeT KpOBEHOCHbIE COCY/Ibl U MOXKET BbI3BAaTh MHCYJBT. TaOauyHbli 1bIM
CHMKAaeT 4YBCTBUTEJIBHOCTh MOJOCTH PTa, MO3TOMY Y KYPHUJIBLIMKOB CHUXKAIOTCS
anmneTuT U OOOHSHHUE.

Oco0eHHO CUJIBHOE OTpULATENbHOE BIIMSIHME HAa pabOTy OpPraHoB MUIIEBAPH-
TEJIBHOM CHUCTEMbI OKa3bIBaeT ynoTpebieHue HacBas. B cocraBe HacBasi KpoMe HH-
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Puc. 57. Ileuenpb 310poBOro yenoBeka (a) u ankoronauka (6).

KOTHHA COJEpXkKATCs U3BECThb U 30Ja. DTH BELIECTBA PACTBOPSIOTCS B CIIOHE IOJ
A3BIKOM U IOCTYNAKT B KPOBb. YacTh HACBas CO CIFOHOW M3 POTOBOW IOJIOCTH I10-
nasaeT B KeNyJ0K M KUIIEYHHK, BbI3bIBAsl BOCHAJIEHUE X CIM3UCTHIX 00004eK. Y
noTpeduTesnell HacBas M Tabaka 4acTO BCTPEYAETCs PaK MOJOCTH pTa, MHUIIEBOAA U
KelyzKa.

[podunaakTuka nupekunoHHbIX 3a00aeBaHuil. UT0OBI npenoTBpaTUTH 3apa-
KeHUe WHPEKIIMOHHBIMU OOJIE3HSMHU U Mapa3suTUUYECKUMU YEpPBSIMH, CIEIYET MBITh
PYKH C MBUIOM, TIIATEIFHO MBITh (DPYKTHI M OBOIIM IEPed ynoTpeOiIeHneM, MUTh
KHIISTYEHYIO BONY, TIIATEJIbHO IIPOBAPUBATh MSICHBIE NMPOAYKThL. DPYKTHI U OBOLIU
cienyer 3akpbiBaTh 0T MyX. CoOnroJjeHue IpaBU FMTHEHBI UMEET OOJIBIIOE 3Ha-
YEeHUE 11 HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS U MPOPHIAKTHKUA O0JIe3HEH OpraHoB
nuiieBapeHus. ['urueHa nuieBapeHus HAYMHAETCsl ¢ TMTUEHbl POTOBOM MOJOCTH.
Jns mpodunaktTuku Oojie3HEH OpraHOB MUINEBApEHUsi OOJBIIOE 3HAYCHHE HMEET
cOOMIo/IeHNe YHCTOTHl M pekMMa muTaHus. [Iuma B skemynke mepeBapuBacTcs B
TEYEHHUE YEThIPEX YaCOB, MOITOMY CIIEAYET €CTh KaKJble yeThlpe yaca. Hapyuienne
peXHMMa MUTAHUS MOXKET CTaTh MPUYMHON BOSHUKHOBEHUSI XPOHUYECKOTO racTpuTa
U S3BBI JKEITYKA.

IIpoBepsTe cBOM 3HAHMA!

1. Pacnosnosxute mo mopsiiAKy Mepbl, MPUHUMAaEeMbIe MPH MUIIEBOM OTpaBJiIeHUU: A — IIpo-
IJIOYEHHAs NUIIA yaausieTcs U3 Kelyaka, b — KopeHb s3blka MM TJI0TKa pas3apaxa-
IOTCS MaibliaMU WM YaliHOM JIOKKOM, B — mocTpanaBiieMy HalOT BBIMUTH CTaKaH
TEIUION BOJbI, [” — BBI3BIBAIOT UCKYCCTBEHHYIO PBOTY.

2. CoctaBbTe MapHBIC OTBETHl M3 Ha3BaHWU OOJIe3HEW W WX MPU3HAKOB: A — TEMaTwT,
b — nuppo3, B — ractpur, I' — mankpearur, /I — xonepa; 1 — Oone3Hp nedeHu, 2 —
paspylieHne KJIeTOK MeYeHH, 3 — MomajaeT B OpraHu3M ¢ nuuiel, 4 — 60Je3Hb Moj-

KEIyIOIHOM KeTe3bl, 5 — O0JIe3Hb KeTy/IKa.
.



OTBeTHTE HA BOIIPOCHI:

1. [Touemy roBOpAT «eciau OOJHUT KUBOT, IPUACPKH AMETHT»?

2. YuuThiBasi JBUKEHUE KPOBH MO OONBLIOMY KPYTy KPOBEHOCHOH CHUCTEMbI, yTOUHMTE,
MOYEMY My3bIph 9XMHOKOKKAa 00pa3yeTcsi He B CEepJlle, a B JIETKUX WJIM MEYeHU

3. [osicaute nocnoBuiy: «Eciu Tl 00JI€H, OTKaKUCh OT CHITHOW €[Ibl; €CIIM YMEH, JAep-
KU S3BIK 32 3y0aMu?»

Jlabopamopnoe 3anamue Ne 4

I/Isyqeﬂne BJIMAHUSA CJIIOHBI U KEJIYJA0YHOI0 COKa HA NMUTATEJbHBIC BEIECTBA

Heobxooumoe obopyoosanue: TAaTUB, 4 TPOOUPKHU, MUIIETKA, TEPMOMETP, KH]I-
KMl pacTBOp KpaxMalibHOro Kieiictepa, 10 ma paz0aBienHol citonsl, 0,1% pac-
TBOP COJISTHOM KHUCIIOTHI, caOblii BOAHBIA pacTBOp iona, BoAsHAs OaHs, KOHTEH-
HEp CO JIbJOM.

Ilopsook evinonnenuss pabomuol:

— BO Bce 4 mMpOOMPKHU HAJIMBACTCS MO 3 MJI pacTBOpa KpPaxMaJlbHOTO KJICHCTEPA;
— 1-1 mpobupka cTaBUTCs B BOJSHYIO OaHI0 ¢ Temneparypoii 37 °C. B octanbHble
npoOUpPKHU 100aBIISIIOT MO 3 M pa30aBICHHOMN CITIOHBI,

— 2-9 mpoOUpKa CTaBUTCSI B KOHTEHHEP CO JIBIOM;

— B 3-10 mMpoOMPKY HAJIMBAIOT 2—3 KaIlJIM pacTBOpa COJISTHOM KUCIOTHI U TaKXXe
MOMEIIAIOT B BOJASHYI0 OaHI0 ¢ Temmnepatypoii 37 °C;

— 4-10 mpoOUPKyY MOMENIAIOT B BOASHYI0 OaHto ¢ Temmeparypoit 37 °C;

—yepe3 30 MUHYT BO Bce MPOOMPKHU JOOABIAIOT M0 2—3 KaIlIM pacTBOpa Hoja;

— B 1-#, 2-it u 3-ii npoOupKax moj AeHCTBUEM Hoja KpaxMalbHBINA KJIeHWCTep OKpa-
IIMBAETCSA B CUHUH 1LIBET;

— B |-t mpoOupKe u3-3a OTCYTCTBUS (PepMEHTa CIIOHBI KpaxMall He PacIIerIseTcs;
— BO 2-i npoOupKe (PepMEHT CIIIOHBI He JICHCTBYET Ha KpaxMaJj M3-3a HU3KOU TeM-
nepaTypsl;

— B 3-i1 npoOupke hepMeHT He NeHCTBYET Ha Kpaxmall M3-3a KUCION Cpeabl;

— B 4-ii mpoOupKe KpaxMaJbHBIH KIEHUCTEp, pacIIerIssich Moja jaeiicTBueM dep-
MEHTOB CJIIOHBI ITpH Temmneparype 37 °C, npeBpaTuics B caxap, HoJ HE JEHCTBYET
Ha HEro.

Cnenyet 00BACHUTD, MOYEMY Kpaxmal paspyaetcsa npu temneparype 37 °C, HoO
HE paspylaeTcsl Mpu HU3KOW TemmepaType U Kucioil cpene. Kpaxman He paspy-
IAeTCs M B MPOOUPKE C COISTHOM KUCIOTOM.
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IVIABA VIII. OBMEH BEIHIECTB U DOHEPI'UH

§ 30. 3nauenne o0OMeHa BelIeCTB W IHEPTrHHU

O0meH BemecTB. Mex 1y OKpysKaroLleld cpeioil 1 OpraHu3MOM IMPOUCXOIUT HO-
CTOSIHHBIN OOMEH BelecTB M dHepruu. OomeH eeujecms — TO TOCTYILICHUE BOJIBI
U pa3IUYHBIX MUHEPAJIBHBIX U MUTATENbHBIX BEIeCTB (O€IKOB, YIIEBOIOB, )KHUPOB)
U3 BHEILIHEH cpebl B OPraHu3M, a 0OMeH dHepeuu TIPECTaBIsAET co00il paciiernie-
HUE OPraHWYECKUX BEIIECTB B OpraHu3Me, oOpa3oBaHHME PHEPrUM U YIallCHHE W3
OopraHusMa NpoayKTOB OOMEHa BO BHEIIHIOK Cpedy. JTa sHeprusi OyJaeT moTpaycHa
Ha JBIDKEHHE, POCT M pa3BuTHE opraHusma. [Ipomecc oOMeHa BEmIeCTB U SHEPTHH,
HA3bIBAEMBIN Memadonusmom, peicTaBiIseT co00i M3MEHEHHE BEIECTB M DHEP-
T'MH B )KUBBIX OPTaHU3Max, a TAK)KE MOCTOSHHBIM OOMEH BEIECTB M SHEPIH MEX-
Ny )KMBBIMU OpraHU3MaMU U OKpy»atolei cpeqoil. OOMeH BelIecTB sIBISETCS Hau-
OoJiee BaXHBIM MPHU3HAKOM, OTIMYAIOUINM KUBYIO MAaTEPUIO OT HEKHUBOM.

XUMUYECKHE TPOLECChl, HAUWHAs OT MOCTYTUICHHS BEIIECTB B KPOBb M JI0 00-
pa3oBaHUsl KOHEYHBIX MPOAYKTOB pacraja, MPOUCXOAST, B OCHOBHOM, B KIJIETKaX.
OcHOBY 0OMeHa BEIIECTB U SHEPTHUH COCTABISAIOT )epMEHTATUBHBIE TIPOIIECCHI, TEC-
HO B3aMMOCBSI3aHHBIE JIPYT C JIPYTrOM M HE MPOUCXOAsIINE ONUH 0e3 ApPyroro, HO
HarpaBJICHHbIC B MPOTUBOIOIOKHBIE CTOPOHBI. JTH TPOIECCH HA3bIBAIOTCS ACCU-
munayueil — anaboruzmMom U ouccumunayuel — kamaobonusmom. B nponecce accu-
MUnAYUY, WA NIACMUu4ecko20 obmena, n3 0oiee TPOCTHIX OPTaHUYECKUX BEIIECTB
(HarmpuMep, aMHHOKHUCIIOT) B COCTaBE MEPEBAPEHHBIX MUTATEIBHBIX BEIIECTB CHHTE-
3upyroTcs 0ojee clokHble coennnenus (6enku). B mpouecce ouccumunayuu xpyn-
HbIE OpPraHUYEeCKHE MOJEKYJIbl C MOMOIIbI0 (PEPMEHTOB pacmagaloTcsi Ha MPOCThIE
COCAMHEHUsI, BIUIOTh IO YTJIEKHMCIIOTO ra3a u BoJbl. B aToM mporiecce, Ha3bIBaeMOM
9Hepeemuieckum obmeHom, oOpa3yercs OOJBIIOE KOJIMYECTBO XMMHUUYECKOM 3Hep-
TUH. 33 CUCT ATOW PHEPruu B KJIETKaX cUHTE3UpyroTcs ATD (aneno3uHTpUpochar)
U JIpyTue SHeprocOeperarnme COeANHEHHs, KOTOPble HAaKaIUIMBAIOTCS B KIETKE.
Ota 3HEPrus pacxoayeTcs MpPU COKPAIICHWW MBIIII, Tepeaade HEPBHBIX UMITYJIb-
COB, COXPAHEHUU MOCTOSTHHON TEMIIEpaTyphbl TeIa, CHHTE3€ U MOTJIOIEHUH OpTraHu-
YECKUX BEIECTB, CEKPEIMU JKeJie3, HAKOIICHUH MOHOB B KJICTOYHOW MeMOpaHe U
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JIpYyTUX TIpoleccax, MPOUCXOASAIINX B opraHu3me. B pesynbrare oOMeHa BelECTB
Y DHEpPruM NMUTATEIbHbIE BEIIECTBA, MOCTYNAIONIME B OPraHU3M, CTAHOBSITCS MUTa-
TEJIbHBIMU BELIECTBAMH JIJIsI CAMOTO OpraHu3Ma. 3aTeM 3TH BEUIECTBA UCIOJIb3YHOT-
Csl KaK CTPOUTEIIbHBIN MaTepuaj UJIM XPaHsTCs B 3arace.

OOMeH BelIecTB U SHEPTUH B OPraHM3ME MOXKHO Pa3/eiuTh Ha MSATh MOCIET0-
BaTeJIbHBIX HTAIOB!

— YCBOEHHE MUY, TO €CTh PACIIEIJICHHE BEICOKOMOJIEKYIISPHBIX COSIMHEHUN B
KHIIEYHUKE Ha OoJiee HU3KOMOJIEKYIISIPHBIC BELIECTBA;

— BCAChIBAaHUE ITUX BEIIECTB B KPOBb M JOCTABKA UX K TKAHAM U KJETKaMm;

— CHHTE3 HEOOXOIUMBIX OPTaHU3MYy BEIECTB U3 MOTPEOIAEMBIX IPOTYKTOB;

— pacmaji OpraHMYeCKUX BEIIeCTB U 00pa3oBaHUE MPOJYKTOB OOMEHA;

— ylajeHue KOHEYHBIX MPOAYKTOB 0OMEHa M3 OpraHu3Ma.

Peaxmumn accummsinu (OMOCHHTE3) U TUCCUMWISIIIAM (pachaa) IPOUCXOISIT B
KJIETKAaX OJHOBPEMEHHO. 3a CYeT XMMHUYECKOW SHEPTUHU, BBIJIECISIEMON B pe3ysibTrare
JUCCUMMIIALIMM, TPOUCXOAUT cuHTe3 AT® u npyrux coeivHEHUH C BbIAEICHUEM
OOJIBLIIOrO KOJMYECTBA SHEPrUH. DTa dHEPrus NoTpedseTcss BO Bcex Mpoleccax B
BUJIC MEXaHMYECKOW, XMMHYECKOW, TEIUIOBOM 3Hepruu. Takum obOpa3zom, MeTabo-
JU3M MPEACTaBIsAET COOOM CIOXKHYIO LeNb MPOLIECCOB, HAYMHAS OT MOCTYILICHUS
BEIIECTB U3 BHEUIHEW Cpebl 10 yIAJeHUs U3 OpraHu3Ma MpPOJyKTOB pacrnaja.

OOMeH BO/BI U MUHEPAJIbHBIX BellecTB. MeTabosin3M Tak)ke BKIIIOYaeT 0OMeH
BOJIbI U MUHEPAJIbHBIX BellecTB. Boa BXOAUT B cocTaB BeeX TKaHEW U KJIETOK. Teno
yenoBeka cpeaHero Bo3pacta Ha 60—70% cocTouT u3 BoAbl. B MosiomoM opranuzme
BOJIBI HAMHOT'O OOJIbINIe, HAMPUMED, Y MJIAJCHIICB OHAa COCTaBiseT okoio 80%.

Bona siasieTcst OCHOBHBIM KOMIIOHEHTOM BHYTpPEHHEW cpenbl opraHu3ma. Bee
XMMHUYECKHE peaKklMd B KJIETKaxX MPOUCXOAST B BOAHOM cpere. Boma yuactByer B
nporeccax ooMeHa BemecTB. [IponykTsl MeTabonu3mMa TPaHCHOPTUPYIOTCST BOJOM.
Bona nmeeT Gonbliioe 3HaYeHHE B PETYJSLUUA TeMIlEpaTypbl Tena. McnapeHue ue-
pe3 MOTOBBIE KEJE3bl B KAPKYIO MOTOY MPEMSATCTBYET MOBBILIEHUIO TEMIIEPATYPbI
Tena.

MuHepaiibHble COJIM CHOCOOCTBYIOT COXPaHEHHIO IOCTOSHCTBA BHYTpPEHHEH
cpensl opranusma. [loBapeHHast coib HEOOX0MMMA JIJIsl YACP)KaHUs BOJIbI B TKAHSX.
CHMXEHHEe COIepIKaHUs CONU TPUBOIUT K OBICTPOMY 00€3BOKMBAHHIO OpPraHU3MAa.
Conu Kalbliis yYacTBYIOT B CBEPTHIBAHUM KPOBH U 00pa30BaHMM KOCTHOW TKaHH,
MOATOMY KaJIbIIMA HEOOXOMUM JIJIsi pacTyINEro OpraHu3Ma. BoJbIIMHCTBO MUHE-
paJIbHBIX COJIEH COAEP)KUTCS B JAOCTATOYHOM KOJIMYECTBE B MOTPEOISIEMBIX HAMHU
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POIyKTaX, HO COJCPIKaHUE MMOBAPCHHOW COJIM HEJIO0CTATOYHO, TOATOMY B ITHIILY JI0-
0OaBJIsIeTCS COJIb.

IIpoBepsTe cBOM 3HAHMA!

1. OnpeaenuTe NMOCIEAOBATEILHOCTS OOMEHA BEIICCTB U SHEPTUH, HAYMHAS C TIOCTYTLIE-
HUS NUIIK: A — 00pa3yroTcs KOHEUHBIC MTPOIYKThl 00OMEHA, b — KOHEUHBIC TIPOIYKTHI
yIAJIA0TCs, B — B KUIIEYHMKE BCACBHIBAIOTCSA MPOAYKTHI MUIIEBapeHus, I — mpouc-
XOIUT CHHTE3 BEIIECTB, HEOOXOAMMBIX ISl OpraHu3Ma, J| — mpoayKThl MHUIIEBapEHUS
JOCTABJISAIOTCS K KJETKaM, E — B opraHu3M MOCTYIAIOT NMUTATEIbHBIC BEHICCTBA U
Boja, JK — MPOMCXOIUT pacraji BBICOKOMOJIEKYJISPHBIX COCTUHEHHIA.

2. CocraBbTe TapHBIE OTBETHI U3 TEPMUHOB M MX 3HaYCHUU: A — MeTabosiu3Mm, b — accu-
mumsinus, B — quccnmunsnus, [l — katabonusm, E — anabonusm; 1 — oOMeH sHepru-
el, 2 — 0OMEH BeIecTB, 3 — mpolecc 0OMeHa BEIIEeCTB U DHEPTHH, 4 — COOTBETCTBYET
ACCUMWJISIIIMHU, 5 — COOTBETCTBYET JUCCUMUIISIIHUH.

§ 31. OO0meH 0e kOB, YIJICBOAOB U KUPOB

O0men OekoB. benku MMeroT pasnuyHble QyHKIUU B opranuzme. OHH SBIIS-
IOTCS. OCHOBHBIM CTPOMUTENIBHBIM MaTepuajioM KJIeTKu. OpraHoupl KJIETKH TaKKe
cofiepkaT Oenku. BONbIIMHCTBO MPOIECCOB, MPOUCXOASIIMX B KIJIETKE, CBS3aHO C
O6enkamu. Yepes OesKM KUCIOPOA JOCTABISETCS K TKaHSM, a YIJICKUCIbIN ra3 yjaa-
JaseTcst U3 TKaHe. Bce Xxumuueckue peakiuu B KIJETKE KaTaJdu3upyroTcs Oenka-
mu. IMMyHHas cuctema, COKpaleHne MbIIII U (hepMEHTATHUBHBIE MTPOLECCHI TAKKe
CBSI3aHbI ¢ OeJIKaMu.

benku conmepxar 20 amMHHOKUCIOT. B pesynbrare ux coderaHuii obpasyrorcs
pa3iIuyHbIe MOJIEKYJbl Oenka. beslku mpucyTCTBYIOT B OOJIBIIMHCTBE PacTUTENb-
HBIX U BO BCEX *KHMBOTHBIX NMPOAYKTaxX. belku B KUIIEUHUKE pacnagatoTcs Ha aMu-
HOKHCJIOTHI U 3aT€M MOCTYNalT B KPOBb. B KieTke M3 aMUHOKHCIOT CHHTE3UpY-
10Tcsi Oenku, HeoOxonuMmele uisi opranusMma. [Ipu pacmage 1 r Oenka oOpasyercs
4,1 KKaJ HEpPruMu.

OOMeH yrJ1eBOOB. YTIICBO/ABI SIBJISIOTCS WCTOYHUKOM DSHEPrHMM I MO3ra,
MBI U JOpyrux kietok. Ilpum mx pacmaze oOpasyroTcs yIrIeKHCIbIA ras, Boja
U BBIAETSAETCS OONBIIOE KOJMYECTBO dHEpruu. Pasmuyaror npocmeie M crochvie
yeneoowi. Cnoscusle ye1e600bl COCTOAT U3 JIECATKOB MIIM COTEH MOJIEKYJ MPOCTHIX
YIJIEBOIOB (HAIpUMeEp, TIIIOKO3bI).
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CrnoxHble YIJIeBO/bl B KUIIEUHUKE PACILCIISIOTCS HAa Hpocmble y2i1e600bl (Ha-
npuMep, KpaxMaj Ha IJIIOKO3y) U BCachlBalOTCS B KPOBb. | OPMOH KelyAKa MHCY-
JMH IpeBpalaeT W30bITOK IJIOKO3bl B KPOBU B JKUBOTHBIN Kpaxmall — 21UKO2EH.
[nkoreH HakarMBaeTcsl B MEYEHM M MbIIIIAX B BUje 3anaca. [Ipu pacuennenun
¢ yyactueMm kuciopona 1 r yraeBogoB Bbiaenser 4,1 kkan sHepruu. Ilpu HexBat-
K€ IIIOKO3bl B KPOBU JIPYTOW TOPMOH 2/1F0KA2O0H, IPOLYLUPYEMBIN MOKETYI0UHON
’KeJIe30M, pacIieruIsieT ITTMKOreH 10 IoKo3bl. TakuMm 00pa3oMm, copepkaHHe IITI0KO-
36l B KpoBH octaercs noctosiHHbIM (0,10—0,12%).

[Ipy cHMKEHUM rOpMOHA MOJKETYJOUHON JKeJe3bl UHCYIUHA YPOBEHBb TIIOKO-
3bl B KPOBM IOBBILIAETCS, U BO3HUKAET 3a0oseBaHue caxapHblil quabet. Ilpu stom
3a00JIeBaHUM B KPOBH IOBBIIIACTCS COJACP)KaHUE TIIIOKO3bl, U YAaCTh €€ BBIBOAMTCS
C MOYOI Hapy: Ky, 103TOMY 3a00J€BaHUE Ha3bIBaeTCs caxapHbIM jauaderoM. [lo or-
KPBITUSl UCKYCCTBEHHOIO CHHTE3a MHCYJIMHA JuadeT sBJSJICA ONAacHbIM 3abolieBa-
HueM. Ceituac GonbHOMY 1MAa0ETOM PEKOMEHYETCsl PeryssipHO BBOJUTbH MHCYJIUH
B KPOBb, a TaK)Ke YHOTPEOJATh MUILY C HU3KUM COJAEp)KaHUEM YIiieBooB. MHorue
pacTUTeNnbHbIE MPOAYKTHI, 0COOEHHO 3epHOBBIC, KapTodenb u (QpPyKThl, cCoAepKar
MHOT'O yTJIEBOJIOB.

OO0Men kupoB. XKup sBIISIETCS UCTOUHMKOM SHEPrUM JJIs OpraHuM3Ma W 3ara-
CaeTcs B MOJKOXHOW COEIUHUTENIbHOM TKAaHU U BOKPYT BHYTPEHHUX OpraHoB. [Ipu
pacIIenIeHUH KUPOB BBIJEIACTCA B J[Ba pa3a OOJblIe SHEPTrUH, YeM IPU paclien-
JIEHUU yTJeBOJ0B U OenkoB. Kpome Toro, xup BXOAUT B COCTaB MEMOpaHbI KJIETKU
U MeMOpaH Jpyrux opraHouoB. JKup Iioxo MpOBOAMT TEIUIO, TOITOMY HOJIKOXK-
HO-)KUPOBOH CJIOW UI'PAET Ba)XKHYIO POJIb B MOAJEP)KAaHUU TeMIiepaTypbl Tena. Kpo-
M€ TOI'0, HAKaIIMBAIOLIMECs] B TKAHU UPbI 3alIMIIAIOT OPraHbl OT MEXaHUYECKUX
MOBPEXJEHUH. MIPU paciieryieHuu 1 T xupa BbLaenseTcs 9,3 Kkajl SHepruu.

B nuieBapuTensHOM TpakTe KUpP paclafaeTcsl Ha )KMPHbIE KUCIOTHI U TJIHIIe-
pUH U moctynaer B JuMQy. B muine JomKHBI ObITh KMBOTHBIE M PacTUTENIbHbIE
KUpBL. B pacturenbHOM xupe colepikaTcs KUPHbIE KUCIOThI, KOTOPBIX HET B KH-
BOTHOM Hupe. bosbIas yacTe )kupa B OpraHu3Me HaKariMuBaeTcs Kak pe3eps. DTOT
KMP UCIIONB3YETCsl IIPU HEXBATKe MUIIM WM Korja TpeOyroTcst OOJbIlne 3aTpaThl
SHEPruu.

H3meneHnne opraHuvecKux coequHeHnii B opranusme. [Iporeccel oOmeHa Be-
IIECTB B OpPraHU3Me TECHO B3aMMOCBS3aHbl. Beiaku M KUpbl MOTYT IpeBpalaTbes
B YIJIEBOJIbI, @ YIJIEBOJbI — B JKUpBI. B CBOIO ouepesb, KUPbI TaKKE MOT'YT CTaTh



UCTOYHHKOM YTJICBOJIOB, & HEIOCTATOK YTJICBOJOB MOXET OBITh BOCIIOJIHEH 33 CYET
XHUpoB U OenkoB. Takum 00pa3oM, HEIOCTAMOIIME B OPraHM3ME BEIIECTBA MOTYT
CHHTE3UPOBAThCA 3a CYET JIpyrux BemiecTB. OQHAKO HEIOCTATOK OCJIKOB B OpPraHM3-
M€ HEBO3MOKHO BOCIIOJIHUTH JPYTMMH BEIIECTBAMHM, TaK KaK OCJIKH COCTOSIT TOJIBKO
U3 aMHUHOKHCJIOT M HE BCE aMHUHOKHCIIOTBI CHHTE3UPYIOTCS B Opranusme. B pactu-
TENBHBIX MPOIYKTaX OTCYTCTBYIOT HEKOTOPHIC aMHUHOKHCIOTHI, HEOOXOAMMBIC s
YeJI0BeYeCKOro opranmsma. Jljis HOpMaJIbHOrO pOCTa M Pa3BUTHS MOJIOIOTO Opra-
HU3Ma B €ro MUIIE JODKHBI OBITh MPOMYKTHI )KHBOTHOTO MPOUCXOXKICHHUS — MSICO,
pbI0Oa, MOJIOKO U T.1., OOTaThle AMHUHOKHUCIOTAMH.

IIpoBepsTe cBOM 3HAHMA!

1. B kakoM mopsiJike MPOUCXOAUT OOMEH OeIKOB B opranu3me? A — OCJIKU UCTIONIb3YIOTCS
JUTSL CO3MaHMsI KJIETOYHBIX opraHeit, b — ammHOKHMCIOTH abcopOupytores; B — u3
AMUHOKHUCIIOT CHHTE3UPYIOTCs Oenku; [ — aMUHOKUCIIOTHI TIOCTYMAIOT B KIeTKH; J[ —
MIPOMCXOANT pacrajl aMHHOKHUCIIOT.

2. B kakoM MmopsiJiIke MPOMCXOAUT YTIJIEBOAHBIH 00MEH? A — 4acTh YIJIEBOJOB MOCTYTa-
€T B MBINIIBI NTeYeHU; b — TiIroKo3a pacmemsercs; B — mpeBpamaercs B MIMKOTEH;
I' — npyras wacTe pacmamaercs W BBIACISIECT dHEPTUI0; /| — sHeprus ucmosnb3yercs B
KJIETKE I XUMUYECKHUX TPOIIECCOB.

3. Onpenenute MOPSJAOK OOMEHa >KMPOB B KJIETKax: A — MPOMEKYTOUYHBIC MPOTYKTHI
MOCTYMAIOT B BOPCHHKY KHUIIEYHNKA; b — M3MUIIKK cOOMparoTcst Mo KOKeH M BOKPYT
opraHoB; B — moctymaroT B aumMdy BOPCHHOK; [ — B TUMQe CHHTE3UPYIOTCS JKHUPHI,
HEOOXOAMMBIE ISl OpraHu3Ma; [ — B meueHun pacnagaroTcs Ha TIHUICPHH U KUPHBIC
KHUCIIOTHI; E — mocTymaroT Bo BCe OpraHbl U TKaHHU.

OTBeTbTE HA BONPOCHI:

1. B sxapkyro morojay MCIapeHHe BOJBI Yepe3 MOTOBBIC KeJIe3bl MPETOXPAHICT OPraHU3M
ot meperpesa. [louemy MuHEpajibHas BOAA WJIM HAMUTKU JIYYIIC YTOJNSIOT Kaxuy,
YeM 4YHcTas Boja?

2. Korjma uyyBCTBYeTCSl HEIOCTATOK KAaKOTrO-THOO BEIIECTBA B OPraHU3Me, 3TO BEIISCTBO
CHHTE3MPYETCs 3a CUET APYruXx BelecTB. [louemy ciiagkoex Kk ObICTPO MOIHEIOT?

3. Kak mpoucxomuT rymopajibHas peryJisius IesTeIbHOCTH MHUICBAPUTEIBHBIX HKENe3
B opranuzme?

i



§. 32. BuraMuHbI 1 UX 3HAYEHHE

3HayeHHe BUTAMHHOB. ButaMuHbl (j1atr. vita — «KU3HB» + «aMUH») — HHU3KO-
MOJIEKYJISIpHBIE COEIMHEHMS], BBITIOJIHSAIOLINE )KU3HEHHO Ba)kKHble OMOXMMUYECKHE U
¢m3nonornueckne QyHKIMH B )KUBBIX opraHu3mMax. OHM 0003HAYAIOTCS 3ariaBHBI-
Mu OykBaMu jatuHckoro aidasuta — A, B, C, D, E u ap.

Butamunbl Obutn OTKpBITHL pycckuM ydeHbiM H. JlynuneiM. TepmMun «BHTa-
MUHBD» OBLT TIpeiokeH moiabckuM yueHbiM K. dynkom B 1912 romy. HemoctaTok
BUTAMUHOB B OPraHM3ME€ HAa3bIBACTCSA asumamuno3om. BUTaMUHBI yCUIMBAIOT XHU-
MHYECKHE PEAKLIMM B OpPraHU3MeE, BIMSAIOT HAa YCBOSIEMOCTH ITUTATEIBHBIX BELIECTB,
BXOJSIT B COCTaB (pepMEHTOB M 00ECHEeUMBAIOT WX HOPMAJIBHYIO (YHKLHIO U akK-
TUBHOCTH. [Ipy HemocTaTke BATAMUHOB B OPraHU3ME TOHMKAIOTCS OOMEH BEILECTB,
paboTOCHOCOOHOCTH YENOBEKa U COMPOTUBIISIEMOCTh OpraHu3Ma K MH(PEKIHOHHBIM
3aboneBaHusAM. BuTamMuHbl B opraHu3smMe HEOOXOAMMBI B OYEHb MaJICHHKOM KOJIH-
4eCTBE (10 HECKOJBKUX MT B CyTKH). OHU HE CHMHTE3UPYIOTCS WJIU CIMIIKOM Majo
CUHTE3UPYIOTCS B opranusMme. OpraHusm uesloBeKa MOJIy4aeT BUTAMMHBI IIPEK/E
BCEI0 U3 PACTUTENIbHBIX U JKUBOTHBIX MPOJYKTOB. MUKPOOPraHW3Mbl B KUIIIEYHUKE
UTPAIOT BaXXHYIO POJIb B BHIPAOOTKE HEKOTOPBIX BUTAMUHOB B opranusme. B pac-
TEHUSIX BUTAMHUHOOOPA3YIOUIMMH BEIIECTBAMH SIBJISIOTCS MPOBUTAMHUHBI (HAMPH-
Mep, KapoTHHOUJbI). B opraHmzaMax uenoBeka M KUBOTHBIX U3 HHUX 00pa3yloTcs
BUTaMUHBI.

Bumamun A B OCHOBHOM COHEPXKHUTCS B PbIObEM KHUpPE M UKpE, CIMBOYHOM
MacJie, MOJIOKE, SMYHOM JKEJITKE U APYTUX NMPOAYKTaX >KMBOTHOI'O MPOMCXOKICHUS.
MopKOBB, IINKUHAT, IOMHUIOPBL, YPIOK U KPACHBII Nepel coepkKaT MPOBUTAMUH Ka-
POmMuH, U3 KOTOPOTO B OPraHU3ME CUHTE3UPYETCS BUTAMUH A, KOTOPBIA BIMSET
Ha POCT M pa3BUTHE opraHus3Ma. Hemoctarok 3TOro BUTaMMHA 4acTO NMPUBOJUT K
KypuHou cienore. [Ipu nedunure BUTaMuHa A B MHUTAaHUM y JETEH 3aMeIsIeTCs
pOCT Tesla U BOJIOC, HapylIaeTcs: GopMupoBaHue 3y00OB, MOPAaXKArOTCS JIETKUE U KH-
negHuK. YeaoBek J0JIKeH ynoTpeOnsTh 0kojo 1 T BUTaMuHa A B JICHb.

Bumamun C Bnuser Ha oOMeH O€JIKOB M YIJIEBOJOB B OpraHu3Me. DTOT BUTa-
MUH COAEP>KUTCS B IIMIIOBHUKE, YEPHOU CMOPOAMHE, JIMMOHAX, aleIbCHHAX, JIYKE,
YECHOKE U BO MHOTMX Jpyrux (Qpykrax u oBomax. OcoOeHHO 6oratbl BATAMUHOM
A 3eneHb, MOJIOZIbIe TIOOETH U BCXOAbl pacTeHuid. Henoctarok Butamuna A B opra-
HU3ME BBI3BIBACT OOJIE3HB IIMHTY, TPH KOTOPOH HAOIIOMAIOTCS KPOBOTEUSHHE JECEH,



HOSIBJIEHUE MEJIKHUX SI3BOYEK Ha CIM3UCTON obonouke pra. HaGmiomarores Bbimaje-
HUe 3y0oB, 00JM B cycTaBax, aHEMUS, PE3KOe CHUKEHHE UMMYHUTETA.

Bumamuner 2pynnur B. Ota rpynna conepxut sutamunsl B, B, B, B , u npy-
rue. Buramun B, BiuseT Ha yrieBOAHBIA OOMEH, MOITOMY IPH HEIOCTATKE 3TOrO
BUTAMMHA YXYJIIAIOTCS (YHKLIHUU OPraHOB, I7i€ MPOUCXOAUT WHTEHCUBHBIA OOMEH
YIJIEBOJIOB (CEpALE, HEPBHAs CUCTEMA, MbILIIb). Butamun B, conepixutes B ceme-
HaxX 3€pPHOBBIX U O00OBBIX KYJBTYp, a TAKXKe B SMYHOM >KeJTKe. Butamun B HeO0b-
IIOM KOJMYECTBE COACPKUTCS B IIMUHATE, MOPKOBH, KamycTe, Jyke u somnoke. [Tpu
HEJIOCTAaTKE B IMHINE BUTAMUHA BO3HHUKAET 00Je3Hb Oepu-Oepu. [lpu sToii Gone3nu
HaOJI0aeTcsl mapajnd MBI TPYAHOW KJIETKH, Auadparmbl, HOI U pyK. Panbiie
0osie3Hb OblIIa MHUPOKO PACIIPOCTPAHEHA CPEAM HACEICHHS THXOOKEAHCKHX OCTPO-
BOB, OCHOBHOW IHUIIEN KOTOPBIX SIBJISIETCSI OUMILEHHBIN PHUC.

Buramun B12 — OMOJIOTMYECKH aKTUBHOE BEIIECTBO. YUYACTBYET B CUHTE3€ aMU-
HOKHUCIIOT (METHOHHMHA), HYKJIEHHOBBIX KUCIOT U B 00pa3oBaHuu Kposu. Jleuuut
3TOTO BUTAMUHA OOBIYHO BO3HUKAET MPH KETyJOYHO-KHIIEYHBIX 3a00JICBAaHUSX U3-
3a HapyIICHUS €ro BCAChIBAHUS KHUIIEYHUKOM. Burtamuu B, mocrymaer B opranusm
C MPOIYKTaMM MXUBOTHOTO MpPOHCXOkJeHHUs. Hebonblioe KOIMYecTBO BUTaMUHA
CHUHTE3UPYETCs B KUIICYHUKE YEJIOBEKA ¢ MOMOIbI0 OakTepuil. DTOT BUTAMUH ILIHU-
POKO HCIIOJIb3YETCA B MEAMIMHE, )KUBOTHOBOJCTBE U NTULIEBOACTBE. [Ipn Henocrar-
K€ BUTaMKHa B, , BO3HUKaeT MaJOKpOBHE.

Butamun D. DToT BUTaMHUH BaXkeH Mpu oOMeHe Kaibiusa u (ocdopa, a Takxke
JUTSL Ty4lIero pa3BUTHs KocTer v 3y0oB. [Ipu HegocTaTke BUTaMUHA U3-3a Hapyllle-
HUs oOMeHa kamibiusa u pochopa y aereit pasBuBaeTcs paxuT. Y peOeHKa ¢ paxu-
TOM HENpaBUIbHO (POPMUPYIOTCS KOCTH, HOI'M CTAHOBSITCS KPUBBIMH, yBEIMYMBA-
eTcsl KUBOT. PpIOuil *up, rnevyeHb, CIMBOYHOE Macio, pplOHAst MKpa, siflia Goratbl
ButamuHoM D. Ilon Bo3aelcTBHEM COJIHEYHOro cBeTa BUTaMHMH D cuHTe3npyercs
B KOJKE€ Y€JIOBEKA, [T0ITOMY JETH IO yTPaM U BeuepaM JOJIKHBI TYJISATh Ha CBEKEM
BO3/1yXE.

CoxpaHeHHe BUTAMHHOB B NHUTATEJbHbIX BemecTBax. CoxpaHeHHE BUTAMMU-
HOB B MMILEBBIX MPOAYKTAX HANPAMYIO CBSI3aHO C YCIOBUSAMM M CPOKAMM MX Xpa-
HEHUs U TEXHOJIOTUEH MpuroToBsicHus. Buramunel A, B, 1 B, ouenb HeycTOHYMBBI.
Butamun A paspyiiaeTcst pu BbICYLIMBAHUU U Bapke MPOAYKTOB. B BapeHoii Mop-
KOBM COJIEp/)KaHME BUTaMUHA A B JIBa pa3a HHUKE, 4eM B ChIpOH. B BapeHOM Mmsice
BUTaMUHBI Ipynnsl B coxpanstores ot 15% no 60%, a B mpogykTax pacTUTEIbHO-

TO IPOUCXOKIACHHUA OCTACTCA UX YETBECPTAAd 4YaCThb.



Puc. 58. IlponykTsl, Goratsie BATAMUHAMHU.

Butamun C nerko pacuierisieTcss Mpu BBICOKOH TeMIepaType U Ha OTKPBITOM
BO3JlyXe, MOTOMY OBOILHU CIEAYeT YACTUTh HEMOCPEICTBEHHO Mepe/l BapKOi U Ba-
PHUTb HEJOJITO B 3aKpbITOM KOHTeHHepe. Butamun C nierko paspyaeTcst Ipyu Bapke
B METAJUIMYECKOW IOCyie, MO3TOMY OBOLIY HY’KHO BapuTh TOJBKO B AMaJIMPOBAH-
HOH MOCYZE M €CTh Cpa3y MOcCJe MPUTOTOBIICHUS.

YenoBek 10KEeH MPUHUMATh BUTAMUHHBIE TOOABKU KaXIbIH JIEHb B HEOOXOH-
MOM KonuuecTBe. S10J0KkH, MOPKOBb U Apyrue (pyKThl M OBOLIM, a TAKKE 3€JE€Hb
ABJISIFOTCSI OCHOBHBIMU MCTOYHMKAaMU BUTAMUHOB B 3UMHee BpeMmsl. [Ipu HenocraTke
BUTAMUHOB B MHIIE IO PEKOMEHJAIMU Bpaya MOXHO HCIOJb30BaTh BUTAMHHHBIE
npenaparbl, OHAKO Ype3MepHOe ymoTpeOieHne BUTAMHHOB TAaKKE MOXKET HMETh
CepbE3HbIE MOCIECTBHSL.

IIpoBepsTe cBOU 3HAHMS!

1. Co3naiiTe mapsl OTBETOB M3 HA3BaHWN BUTAMUHOB M COJEPIKAINX MX MPOTYKTOB: A) BU-

| TaMuH C, b) Butamun A, B) Butamun B, I') Butamun B ), Jl) Butamun D; 1 — peiGuii
JKUP, AWIA, 2 — MATIA )KUBOTHOTO TPOUCXOKICHHUS, 3 — CeMeHa 3epHOBBIX U OOOOBBIX,

4 — MIUMNIOBHUK, JIUMOH, 3€JieHasl YacTh PACTEHUH, 5 — MOPKOBb, IIMHUHAT, TOMUI0PHI.



2. Co3paiiTe mapHble OTBETHl U3 Ha3BaHWI BUTAMMHOB U UX (yHKuMi: A) Butamul C,
b) Butamun A, B) Butamun B, I') Butamun B, /) Butamun D; 1 — oOmen Kanbius
u ocdopa, okocTeHeHUe, 2) 00MEH yTJIEeBOIOB; 3) POCT U pa3BUTHE, 4) OOMEH yTie-
BOJIOB U OENIKOB, 5) CHHTE3 HYKJIEHHOBBIX KUCIOT, 00pa3oBaHHE KPOBH.

3. CozpaiiTe mapHble OTBETHl U3 Ha3BaHMH BUTAMUHOB M 00JI€3HEH, BOSHUKAIOIIUX IMIPU
ux Hejpocrarke B opranusme: A) Butamul C, b) Buramun A, B) Buramun B, I') Bu-
tamuH B, J) utamun D; 1 — Gonesnb Gepu-Gepu, 2 — nuHra, 3 — Majiokposue, 4 —
paxur, 5 — KypHHas CJIenoTa.

4. Co3paiiTe mapHble OTBETHl M3 HAa3BaHHI BUTAMHUHOB M MECT UX CHHTE3a: A) BUTAMUH
C, b) Butamun A, B) Butamun B,, I') Buramun B, ,, /1) Burtamun D; 1 — npu nomoruu

KapOTHHA PAacTEHMM, 2 — B KOXKE, MOJ JEHCTBUEM COJIHEYHBIX JIy4el, 3 — B 3€JIeHON

YaCTH PaCTeHUH, 4 — KUIIEYHBIMH OaKTEPUSIMH, 5 — B CEMEHAX 3ePHOBBIX U OOOOBBIX.

OTBeTbTE HA BONPOCHI:

1. [Touemy nipu pedunuTe BuTaMuHa D MPOMCXOAUT UCKPUBICHHUE KOCTEH y aeTei?

3. Ilouemy BUTaMMHBI, HE SIBJISISCH CTPOUTEIBHBIM MAaTEPUATIOM M UICTOUHUKOM 3HEPIHUH,
UMEIOT 0OJIbIIOe 3HAYCHUE AJIs OpraHu3mMa’

4. [louemy aBUTaMHHO3 B MPOILJIOM ObUI IIMPOKO PACHPOCTPAHEH CPEAU MOPSIKOB?

§ 33. IlorpedJieHue S3HEPTUM B OpPraHusMe

IIpeBpamenne 3Hepruu B opraHu3Me. DHeprus TpedyeTcs A BCeX Ipoliec-
COB, IPOMCXOJAIIMX B OpraHu3Me (Hampumep, OOMEHe BEUIeCTB, NOAJEpKaHUU
TeMIepaTyphl Teja, JIBUKEHUHU, paboTe opraHoB). Uenosek Becom 70 Kr pacxomyer
0k0J10 2500 KKaJl 3HEPrUuM B JI€Hb. DTy YHEPIUI0 OPraHMU3M I0JIy4aeT U3 OpraHuye-
CKMX COEJMHEHMM B muule. B pe3ynpraTe peryisipHbIX U3MEHEHUM, TPOUCXOISIINX
B TKaHAX M KJIETKaX, OpraHu3M BOCHOJHSETCsS dHepruei. B npyrux mpoueccax B
OpraHu3Me HpPOUCXOAUT NOTpedsieHne 3Hepruu. B kiieTkax sHEprusi cCoxpaHseTcs B
BUJIE XMMHUYECKMX COEAMHEHUI OpraHmdeckux BemiecTB. [Ipu pacnane opranuue-
CKUX BEIIECTB XUMHUYECKasl SHEPTHs Mpeodpaszyercs B NEKTPHUECKYI0, MEXaHUYe-
CKYIO WJIM TEIJIOBYI0. DIEKTPUUYECKasi SHEPTHsl HEPBHBIX UMITYJIbCOB 00ECTICUnBACT
niepenayy HepBHBIX BO30YKJICHHU, MEXaHUYECKasl SHEPTrHsi 00eCeynBaeT COKpare-
HUE CKEJETHBIX MBIIII, MBIIII cepaua u auadparmel. Bee Bubl sHEpruum mnpeodpa-
3yI0TCS B TEIUIOBYIO 3HEpruto. YacTh Temiaa pacxoayeTcsl Ha MOAAEp)KaHUe TeMIle-
parypsl Tena, a n30BITOK PHEPTUH Yepe3 KOKY YXOAHUT B OKPYKAIOMIYIO CpPeny.



Pacxon sHepruu B opraHusme. DHEPrus, pacxoayemMasi OpraHM3MOM, BOCIIOTHS-
etTcst nuTanueM. [loTpebiaeHue sHeprum 3aBUCUT OT TUMA pabOTHI (cM. Tabauiy). I1o
Mepe MOBBIIICHHsS padouell Harpy3kd Ha OpraHM3M YBEIHUYUBAETCS MOTpeONIeHUe
sHepruu. OnpenenuB KOJHMYECTBO HEPIHHU, MOTPEOIseMOl YETIOBEKOM B TEUCHHUE
CYTOK, MOXXHO ONPEIEeTUTh KOIUYECTBO SHEPTUH, HEOOXOMUMOM ISl BOCIIONHEHHUS
9TOi dHepruu. [luiieBble U dPHEPreTH4ecKue MOTPeOHOCTH OpraHM3Ma 3aBUCIT OT
BO3pacTa, Mojia W BUjaa pabOThl YenoBeka. Y NeTeill COKpamleHHWe MBIII TpedyeT
MEHBIIIE SHEPTUH, YEM Y B3POCIIBIX.

CyTouHBIi pacxo] 3Hepruu MKOJIbHUKOB H B3pocJbix 18—40 et

Pon 3ansiTuit Pacxox aneprun
Yuenuku 8—11 ner 1900
VYyenuku 12-14 ner 2400
Tpy’X€HNKH YMCTBEHHOIO TpyZa 2200-2900
TpyKeHUKH MEXaHU3UPOBAHHOTO TPyJa 2950-3200
Tpy’KeHHUKH YaCTUYHO MEXaHU3UPOBAHHOTO TPY/Aa 3450-3700
JIromm, 3aHATHIE TSHKENBIM (PU3UYECKUM TPYIOM 6onee 3900—4300

Pacxoj sHeprum B oprann3mMe pacCcuuThIBAETCs B KKaJl (KUJIOKAJIOPHSIX) HIIN JI5KO-
ynsax (1 kamopust paBHa 4,2 mKoyisi). | Kkajm S5KBUBAJEHTHA SHEPTHH, PACXOTyeMOH
npu HarpeBanuu | outpa Boasl 40 1 °C. [lpu pacnane B opranusme 1 r yrieBoaoB
i 6enkoB oOpasyetcs 4,1 kkai, a mpu pacnane 1 r xupa — 9,3 KKaix 3HEprum.

HopMma nuranus. [Tunia, norpebisiemast B TeueHHE CyTOK, AOJIKHA BOCTIOJIHUTH
pacxoj] PHEPrHH, MOTPAYEHHOM 3a ATO BpeMs, IOATOMY IS JIFO/IeH pa3HbIX mpodec-
CUH COCTaBIISIIOTCSI HOPMBI NUTaHus. [ onmpeneneHus MUILIEBOW LEHHOCTH IPO-
JYKTOB MHUTAHUS ONpPENENIeTCs UX dHEepreThdeckas LEeHHOCThb. [[ns cocraBieHus
panyoHa MUTaHWS HEOOXOAMMO 3HATh MUILIEBYIO IIEHHOCTh PAa3JUYHBIX MUTATENb-
HBIX BEIIECTB U MOTPEOHOCTH OpraHu3Ma B yIieBojax, Oeykax, Kupax, BATAMUHAX
U MHUHEpaiax.

B3pocnblii yenoBek B TeUeHHE CYTOK JOJDKEH MOTpednste okono 100-120 r
oenka, okono 80—-110 r xwupa (B Tom yucie 30 T pacTUTENBHOIO Macia) U OKOJIO
450-500 r yrneBogoB. Hopma nuTaHusi, Hapsay ¢ yIOBJIETBOPEHUEM MOTPEOHOCTH
B SHEPrUM OPraHM3Ma, JOJKHA MOKPBIBATh SHEPreTHUECKYI0 NOTPEOHOCTh KIETOK,



pacxoyeMyIo Ha CO3/laHHE HOBBIX KJIETOK B3aMEH OTMHUPAIOLIMX, [T03BOJIUTH Opra-
HU3MY (DYHKIIMOHHPOBATH C MOJHOM CUJIOH; 00eCneuuTh CONMPOTUBIIEHUE OpraHu3-
Ma K WH(PEKIIMOHHBIM 3a00JIEBAaHUSIM.

[IpaBuiibHOE MUTaHKUE SBJISETCA TAPAHTOM 340pOBbA. HUKakol NmpomykT moJ-
HOCTBIO HE YJIOBJIETBOPSET MOTPEOHOCTEH OpraHu3Ma, MO3TOMY MHUTAHUE IOJIKHO
ObITh cOaTaHCUPOBAHHBIM. B HEM Hapsly ¢ OEITKOBBIMH MPOIYyKTaMHU JOJKHBI ObITh
B JIOCTaTOYHOM KOJINYECTBE YTJIEBOABI, PACTUTENIbHBIE Macia, )XUBOTHBIE KHUPHI, BU-
TaMHUHBI 1 MUHEpaJIbHbIE conu. KneTuaTka, copepkamascs B paCTUTEIbHON THIIE,
0J1aroTBOPHO BIMSET HA COKPALIEHUE MBI KUIICYHUKA U KETy/IKa.

OsxHpeHne CBA3aHO C HapyIICHUSIMH OOMEHa BEIECTB, PabOTHI CEpIeUHO-COCY-
JVICTON CHUCTEMBI M OPTaHOB JIBUKEHHUS. YCTAHOBJIECHO, YTO O)KMPEHHE MOSBISECTCS
py yHOTpeOIeHNH B OOJNBIIOM KOJTHYECTBE KUPHBIX HIIN JIETKOYCBOSEMBIX KOHIH-
TEPCKUX W3JENUI, a TaK)Ke €CIU SHEPrus, COACPKAIIascs B IMOCTYIAIOMIEH B Op-
TaHW3M IUIIE, TPEBBIIIAET YHEPTHUIO0, 3aTPAYCHHYIO0 OPTaHU3MOM 32 OIpEeIICHHOE
BpeMs. CMEpPTHOCTh cpeau Jtofieil, OONMBHBIX OXHpPEHHEM, BCTpeUaeTcs B JBa pasa
qaiie, 4eM Cpenu OCTalbHBIX. UTOOBI M30ekKaTh OKHUPEHHS, KpaliHe BaXHO OOJIb-
11 3aHUMAThCS CIOPTOM U (PU3MYIECKUM TPYAOM, a TaK¥KE CTPOTO MPHICPKUBATHCS
HOPMBI ¥ PeKUMa MTUTAHHUSL.

PexxuM nutanus. PexxuM nutaHus 3aKiar0yaeTcs B ONMPEACICHUU KOTUYECTBA U
BPEMEHH €XKETHEBHOTO MpUeMa MUK U HOpMBI uTaHus. Jlydine Bcero ects 4 paza
B JICHb, TaK KaK IpPU TaKOM PEKMME MUTAHUS THIICBAPUTEIbHAS CHCTEMa Ha4yM-
HaeT padoTaTh B YMEPEHHOM pEeKUME. Y JIONEH CPEeHEro BO3pacTa, 3aHATHIX yM-
CTBEHHBIM M HE TSKEJIbIM PU3MUYECKUM TpyoM, 25-30% muiu OoT JHEBHOM HOPMBI
JIOJKHO OBITH cheieHo yTpoMm, 35-40% — B 00exn, 15% — Bo Bpemsi BToporo obena
n 20-25% — Bedyepom BO BpeMs y>KMHA.

PexxuM nuTaHus WIKOJBHUKOB. [l pacTyuiero opraHuszma Tpedyercst 60Jib-
me OeJsika, TO3TOMY ydYalllMecss YTPOM Iepes HayaJloM 3aHSATUH JOJKHBI ChElaTh
MSICHYIO, PBIOHYIO WJIM MOJIOUHYIO mnuily. boraroe GenkaMu NmUTaHHE NOBBIIIAET
YMCTBEHHYI0 U (PU3MYECKYI0 PabOTOCIOCOOHOCTh ydamuxcs. Bropoil 3aBTpak B
11.00 nomxeH cocTosTh U3 OyJnoukH ¢ 4aeM winu kode ¢ monokoM. O6en B 15-16
4acoB JOJDKEH BKJIIOYATh MEPBOE M BTOpOE Ot010, GPYKThI, KOMIOT WA (HPYKTO-
BbIC COKM. Y>KHMH, COCTOSIIIIMHA M3 MOJIOYHBIX MJIM OBOIIHBIX OJIFOf, €AsT 3a 2 Yaca
70 CHAa.

HemnpaBuneHoe nuTanue neTeid, conepkaHue B UX MUILE OOJBIIOr0 KOJINYECTBA
KUBOTHBIX JKHPOB, JISTKOYCBOSIEMBIX YTJICBOIOB (XJ1€0, CIIaIOCTH), HEAOCTATOK MO-



JIOKa U MOJIOYHBIX MPOAYKTOB, OBOLIEH U (PYKTOB NPUBOJAT K HapyIICHUIO 0OMe-
Ha )KMPOB M Pa3BUTHUIO CEPJEYHO-COCYAUCTHIX 3a0oieBaHuil. Pactyiemy neTckomy
OpraHu3My ocoOeHHO OOJbIION Bped NpuduHseT rojon. Hegomycrumo aetsim 3aBT-
pakath 10 yTpaM BTOPOIISX MM, 0COOEHHO, XOIUTh B LIKOITY 0e3 3aBTpaka, BO Bpe-
Msi 00ea OTBJIEKATHCS YTEHUEM KHUT WJIM IIPOCMOTPOM Tejernepenay.

IIpoBepbre cBOM 3HAHUSA!

1. YkaxkuTe mocienoBaTebHOCTh OOMEHa BELIECTB M SHEPrUu B opranusme: A — oOpa-
3YIOTCSI KOHEUHBIE TPOAYKTHl 0OMeHa; b — KoHeUHbIe MPOTYKTHl OOMEHA YIAISIOTCS;
B — mepeBapeHHas mumia morjomaercs; I — muima nepeBapuBaeTCs B KHUIICYHUKE;
J1 — cuHTE3MpyIOTCs HEOOXOMUMBIE /ISl OpraHu3Ma BelecTBa; E — murarenbHble Be-
IIECTBA JIOCTABISIOTCS B KICTKH; JK — MPOUCXOAMT pacmaj OpraHMuYeCKUX BEIIeCTB
B KJICTKaX.

2. YKkaxxuTe NpuOIN3UTENBHYIO MOCIEI0BATEILHOCTH 0OMEHA SHEPTHU B OpraHu3Me: A —
IpU pacraze XUMHYecKas SHEPrHsi OPraHWYeCKHX BEIIECTB MPEBPAIACTCS B JJIEK-
TPUYECKYI0 M TEILIOBYI0; b — Temio pacxomyercs A NOAAEPKAHUS TEMIEpPaTyphbl
Tela U PacceMBaeTCsl B OKPYKAIONIYI0 cpely; B — snmekrpuyeckas SHEPrus pacxo-
nyeTcs Ha mepenady mHdpopmanuu; [T — sHepruei 3amacaroTcs B BUAEC XUMHUCCKHX
cBsi3eif; [l — mpu COKpAIllCHUH MBIIIIL SJIEKTPHYECKast SHEPrusl MPEBPALIAeTCs B MeXa-
HUYECKYIO U TEILJIOBYIO.

3. CocTaBbTe mapsl U3 TEPMHHOB W MX 3HAYeHWi: A — HOpMa murtaHus, b — pamuon
nuTanus, B — pexum nutanus, [T — mpaBunbHOEe nmuUTaHue, [ — 3aKOH O coxpaHe-
HUM SHeprum, E — oxupenue; 1 — coOnrofeHue HOPMBI, peKUMa U pallMOHa MUTa-
HUS, 2 — HAJIMYKUe B MUILIE HEOOXOAMMBIX JUIsl OpraHU3Ma BEIIECTB, 3 — BOCHOJIHEHHE
CHEICHHOM MUIEH 3aTpaT SHEPIUU B TEUCHUE CYTOK, 4 — 3a00NeBaHus, CBI3aHHBIE C
HapyIICHUEM HOPM MUTAHUs, 5 — yCTAHOBJICHHE KOJWYECTBA U BPEMEHH CYTOYHOI'O
HHUTaHWs, 6 — SHEPrHs HEe BOHUKAET U3 HMYETO M HE MCYe3aeT, OHA IPEBpAIacTCs U3
OIHOH (HhOPMBI B IPYTYIO.

Peminre MmaTteMaTndeckue 3aJavu:

1. B pamumone muTaHUs B3pOCIOro 4eloOBeKa coAepkaHue OENKOB JOKHO ObITh 15%,
®upoB — 18%, a yrneBonoB — 67%. Ecnu yenosek morpebuser 2500 kkan B A€Hb, TO
KaK0€ KOJINYEeCTBO OENKOB, )KHPOB U YIJIEBOJOB JJOJKHO OBITH B €T0 parrone?

2. OpraHu3M MaJbYMKOB U JIEBOYEK B CIIOKOMHOM COCTOSIHUU B T€UEHHE CYTOK PacXoay-
et 150 x/Ix u 130 x> sHeprun. IloTpediaenue sHepruy Bo BpeMs 3aHIATHN Bo3pac-
taeT Ha 30%, a npu 3ansaTun croproM — Ha 400%. CKOIBKO 3HEPrUM MOTPATAT ACTH
B T€YCHHE 3 4acOB OOBIYHOTO ypOKa U B T€UYEHHE 2 YacOB 3aHATHH CIIOPTOM?



OTBeTHTE HA BOIIPOCHI:

1. Tsoxenwlid Gu3MUECKUid TPYA CBsI3aH ¢ OOJBIIMM MOTpedicHHeM sHepruu. [louemy
TIOJTHBIE JIFOM OBICTPO YCTAIOT MPH 3aHATHH (PU3MYECKUM TPYIOM?

2. Ilouemy OOJIBIIYIO YacTh €KEIHEBHOM MUIIH CJIEAYET €CTh YTPOM U JTHEM?

3. [lovyemy ycTaBiieMy TOCIE TSIKEIOT0 (PU3MYECKOTO TPYAa YEIOBEKY PEKOMEHIYCTCS
IUTH CJIAIKUNA Jai?

Jlabopamopnoe 3anamue Ne 5

OnpeneseHue HeOOXOIUMBIX B €iKeJJTHEBHOM PallHOHe 4esl0oBeKa 0esIKOB, JKH-
POB, YIJIEBOOB M 3HEPruM NMpu nmomouu Tadaun (rabdmn. 1, 2)

Heobxooumoe obopyoosanue u uHcmpymeHmoi:

TaOJIUIIbI, 0TOOpaXarolire MoTpeOHOCTh OpraHu3Ma JIIoJe pa3sHoro Bo3pacTta B
MUIIEBBIX BEHMIECTBAX M YHEPIETHUYECKYIO IIEHHOCTh TMPOAYKTOB MUTAHHMSL.

Ilopsiook pabombi:

— TIpU TIOMOIIU TaOIUIBI | OMpPEeNstoT JHEBHYIO MOTPEOHOCTh SHEPTUU NI Op-
TaHU3Ma y4alluXxcsl, 3aHATHIX YMCTBEHHBIM TPYIOM;

— KaX/bll YUEHHK I10 CBOEMY >KelaHuio B Tabnuue 1 BeiOupaet ot 8 1o 10 Bu10B
MPONYKTOB MUTAHUS, KOTOPBIE MOTPEOIAIOT B TEUCHUE JTHS;

— YYEHHUKH C MOMOIIBIO TaOIuUIIbl 1 1 2 1Mo YHEPreTHUeCKOM IIEHHOCTH BHIOPaHHBIX
MPOIYKTOB OMPEACISIOT CYTOYHOE KOJIMYECTBO HEOOXOUMBIX MPOIYKTOB;

— BBICUMTBIBAIOTCS ITU(PPOBBIC MOKA3aTEeIN SHEPreTHUSCKONH [EHHOCTH palloOHA
MMATAHUSL.

Tabnuya 1
CocTaB M 3HepreTH4ecKasi HEeHHOCTh NMUIEBbIX POAYKTOB
B 100 r npoaykTa MMumesas
ITnmessie LICHHOCThH
HPOAYKTBI 0eJIKOB KHPOB yIUIEBO/10B NPOAYyKTOB,
KKaJ
T'oBsnnHa 20, 2 7,0 - 187
Kypunoe msico 17,2 12,3 - 185
Pr10a 16,0 0,7 - 72
Aina (1 mryka) 12,5 12, 1 0,55 175



IInmeBnie
MPOAYKTHI

Mosnoko
TBopor
Coip
benwrii xne6
Puc
MaxkapoHbI
T'opox
Caxap
Kaptodenn
[Tomuops!
Orypubl

S1omoku

0eJIKOB

2,8

11,1
22,6
6,7

6,4

9,3

19,8

2,4
0,5
0,7

0,3

IIpooonocenue mabnuywr 1

B 100 r mpoaykTa InmeBast
LEHHOCTh
JKUPOB YIJIeBOJ0B IPOAYKTOB,
KKaJI
3,5 4,5 65
18,9 2,3 230
25,7 - 332
0,7 50,3 240
0,9 72,5 332
0,8 70,9 336
2,2 50,8 310
- 95,5 390
0,22 19,5 62,5
— 4,0 18
- 2,9 15
— 10,8 45
Tabnuya 2

KoaunuecTBO NUTATEIBHBIX BEHIECCTB B CYTOYHOM palvoHe

Bospact
YyeJIoBeKa
57 ner
8—11 ner
12-14 ner
16-18 ner

B3spocnsie

JIIOIeil Pa3HOro BO3pacTra

KosmmuecTBo nuineBbIX NPOAYKTOB, I KonnuectBo

JHEPruu B

Oeaku KUPBI yIJIeBOJBI nHe
65-75 75-80 250-300 1800-2300
75-90 80-90 350—-400 2400-2800
90-100 90-100 400450 2800-3200
100-120 100110 400-500 3200-3500
100-120 80-110 450-500 3200-3500



IF.JIABA IX. KO’KA ¥ MOYEBBLIEJIUTEJIBHASI CHCTEMA I

§ 34. CTpoenue nu pyHKIUA KOKHI

3HaveHue koxu. Koxka MOKPHIBAET TEJNO CHAPYXKU W BBINONHSET 3alIMTHYIO,
TEPMOPET YIS TOPHYIO, JBIXAaTEIbHYO, BBIICIUTEIBHYIO U PEIENTOPHYIO (QYHKIUU.
Koxa nmpenoxpanser opraHusm OT MOTEPH JHIIHEH BOJbI, MEXaHUYECKOI'O BO3/EH-
CTBHS M 3allMIIAET OT OOJE3HETBOPHBIX MUKPOOPraHU3MOB. KoXHbIE jKesie3bl BbI-
pabaTbIBatOT MOT M KUp. B yMepeHHOM KiMmare yepe3 NOTOBbIE KeJIe3bl B TEUEHHE
OAHMX CcyTOK Bblaensiercs 500 M1 BOJbI M PaCTBOPEHHBIX B HEW MPOJYKTOB oOMe-
Ha — MUHEPAJIbHBIX COJIEH.

B xoxe nox speiicTBueM ynasTpaduoOIETOBBIX Jyueil CUHTE3UpyeTcs BUTaMUH D.
Omna Takke yyacTByeT B ra3000MeHe MEXJly OpraHu3MOM M BHelIHed cpenoil. 1%
HEO0OXOMMOr0 JUIsl OpraHu3Ma KHCIopoJa MOCTyMaeT uyepe3 Koxy; 2% yTriIeKucio-
ro rasza, oOpasylolerocs B pe3yjbrate oOMeHa BEIIEeCTB, yAaJsieTcs 4epe3 KOXKY.
OO0111asi MOBEPXHOCTh KOXKU B3POCIIOro 4yesioBeka cocrasinsier 1,5-2 m%. B Heil Haxo-
JSITCSL PELETITOPBI, YyBCTBUTENbHBIC K JIABJICHHUIO, OOJH U TeMIeparype.

Crpoenne koxu. Koka COCTOMT U3 Hapy’>KHOTO CIIOSL — 9nudepmucd, CpeaHero
ClI0sl — COOCTBEHHO KOXKH, WIIA 0epMbl, U NOOKONCHOIU HCUPOBOU KIEMYAMKU — 2U-
nooepmuca (puc. 59). HapyxHbIil clOi KOXH COCTOUT W3 IJIOTHO PACTIOJIIOKEHHBIX
KJIETOK 9nudepmuca, MPENnITCTBYIOIUX MPOHUKHOBEHHUIO BIIATW U MUKPOOPTaHU3-
MOB B KOXKY. DTH KJIETKH MOCTOSHHO pa3pymaroTcs 1 o0HoBistoTes. [lo mepe mpu-
OJM>KEeHHS K TOBEPXHOCTH KOXHU OHM oporeBaroT. KieTku snujepmuca mojHOCThbIO
OOHOBIISIFOTCS Yepe3 Kaxapie 7—11 maHei.

Puc. 59. CtpoeHue KOxHu:
1 —BoNOC; 2 — KUPOBBIC KEIIE3bI;

3 — MBIIIIEYHBIE BOJIOKHA;, 4 — TIOTOBBIC
JKEJe3bl; 5 — ANUIEPMUC; 6 — 1epMa;
7 — pelenTopbl KOxKH; § — MOJKOXKHAs

Kieryarka; 9 — aprepus; /0 — xxupoBas

TKaHb; // — BeHa.




Hepma, unu coOOCTBEHHO KOXa, COACPKUT KPOBEHOCHBIE M TMM(paTHUYECKHE CO-
CyJlbl, HEpPBHBIC BOJIOKHA, KUPOBBIE U TMOTOBBIC KEJ€3bl, KOPHU BOJIOC M HOI'TEH,
HEPBHBIC M MBIIICUHbIE BOJIOKHA M PELENTOPHI. JlepMa COCTOUT U3 BEPXHETO COCOU-
KOBOT'O M BHYTPEHHETO CETYaTOro CJIOEB M3 COCAUHUTEIbHONU TKaHU. COCOYKOBBII
CJIOM 00pa3yeTcsi MyTeM TMOTrPy KEHUS PBIXJIOrO BOJIOKHUCTOT'O CJIOS B DIHIECPMHLC.
Ha manpiax, gafoHsX ¥ CTOMAax COCOYKM M OOpO3AKH 00pa3yloT CBOeOOpa3HbIe
CJIO)KHBIE JINHUU, WHIUBUIAYaIbHBIC ISl Ka)KJOT0 4yeloBeka. Penbed Koku B Kpu-
MUHAJIUCTUKE UCTIONB3YETCs JJIsl YCTAHOBIEHUS JTUYHOCTU 4YesioBeka. MEIIeUHbIe
KJIETKH, PacIojIOKEHHbIE B COCOYKOBOM CJIO€, CBSI3aHbI C JyKOBULIaMu Boiioc. Koi-
JIareHOBbIE BOJIOKHA CETYATOro cliosg 00pasyloT ceTKy. B 3Tom ciioe pacmonoxkeHbl
KOPHU BOJIOC, TIOTOBBIE M KUPOBbIE keme3bl. KomiareHoBbie BOJOKHA COCTOSIT U3
KUPOBOK TKaHU. KUPOBOH clol MMeeT OOJIBIIOE 3HAYCHHE B TEPMOPETYISIIUU U
SBJISICTCS JICTIO KUPA.

IlookoxcHbtit 2unodepmanvuwlit caou. I'unonaepMa COCTOUT U3 PHIXJION Ccoeu-
HUTENbHOU TKaHU. [IpOMEXYTKH MeXJTy BOJIOKHAMU 3TOTO CJOSl 3alOJTHEHbl KU-
POBBIMHU JI0JbKaMH. B oOmacT 000MX BEK 3TOT CJIOM HE MMeeT kupa. Mexay Ku-
POBBIMHU JIOJbKaMH UMEIOTCSI KPOBEHOCHBIE COCY/Ibl M HEPBBI. Y JKEHIIUH KUPOBOI
CJION pa3BUT cujibHEE, YeM y MY» 4HuH. OOBIYHO 10 Mepe CTapeHHsi OpraHu3Ma >Ku-
POBO¥ CIIOW KOKM HAaYMHAET yTOJIIATHCS. 3aHATHS CIIOPTOM U (PU3HUECKUM TPYIOM
MPEeIOTBpAIIAlOT HAKOIIJICHHUE JKUpa B OpraHu3Me.

IIpoBepbre cBOM 3HAHUSA!

1. CoctaBbTe MapHble OTBETHl M3 HA3BAHUU CJIOEB KOXHU U COOTBETCTBYIOUIMX WM
cBOMCTB: A — snuaepmuc, b — nepma, B — runogepma; 1 — B HeM pacrnoiokeHbl Ka-
HNUJUISPBI, KOPHU BOJIOC, )KMPOBbIE M TOTOBBIE JKEJE3bl, PELENTOPbI; 2 — COCTOUT M3
JKUPOBOU TKaHM; 3 — COCTOUT M3 MHOT'OCIOMHOIO MHAepMHUCA.

2. CocTaBbTe MapHbIE OTBETHI W3 Ha3BaHWH (DYHKIMH KOXKHU M COOTBETCTBYIOIIUX MM
3HaueHui: A — Oapwep, b — ayBcTBO, B — nbixanue, I — tepmoperyssmus, [| — cuH-
Te3, E — Boigenenue; 1 — okono 1% kucinopoga opraHumsMa MOCTYIMAET yepe3 KOXKY,
2 — obpasyer ButaMuH D, 3 — He mpomyckaeT MUKpPOObI M IIOCTOPOHHHE BEILECTBA,
4 — ynanset W30BITOK BOIBI M MUHEPAJBHBIX COJNEH, 5 — y4acTBYeT B COXpaHEHUU
MOCTOSIHHOM TeMIIepaTypbl Tena, 6 — OllyIIaeT JaBjieHue, 00lb, XKapy U XOJIO.

3. CocraBbTe mapbl U3 Ha3BaHWN (DYHKIMH KOKU M CIOCOOOB MX OCYIIECTBIEHUS: A —
tepmoperyisinusa, b — npeixanue, B — uyBctBo, I' — cuntes, I — Beiienenue; 1 — nox
JIEVCTBUEM COJIHEUHBIX JIydeH, 2 — uepe3 KaluJuIsipbl KOXKH, 4 — uepe3 KOKHbIE Keje-
3bl, 4 — C TIOMOIIIBIO PEIENTOPOB, 5 — Yepe3 SMUTEIIHM.



OTBeTHTE HA BOIIPOCHI:

1. Koxa ToHKasi MeXly najibllaMi, Ha YIIHBIX PaKOBMHAX U BeKax Ina3. 3a c4eT Kakoro
CJI0Sl KOYKHU MPOUCXOAUT YTOHUYEHUE WIIM YTOJIIEHHE KOXKH?

2. Kakoe 3HaueHne UMEET yTONIICHUE WIIM YTOHYEHHE KOXKU B paboTe OpraHos?

3. KpoBb KpacHOro 1BeTa, a IBET KOXKHU — KeaToBaThli. [louemy nox koxxeil KpoBeHOC-
HBIE COCY/IbI MPHOOPETAIOT CHHEBATYIO OKPACKY?

§ 35. IloToBble keae3bl U MPOU3BOIAHBIC KOKH

IoToBbIe Kkese3bl. B ciioe nepMbl pacmonoKeHbl TIOTOBBIE U KUPOBBIC JKEJIE3bI.
[ToTOBBIX jkeNe3 0COOEHHO MHOTO Ha JTaoHSAX U cTomnax. JKene3bl HMEeIoT TpyOuaToe
cTpoenue. VX 4acTh, pacrojioxeHHas B ClIo€ JepMbl, o0pasyeT kiyOok. Konunku
TpyOOUeK OTKPBIBAIOTCS HA TMOBEPXHOCTh KOXH. Bcero B KoXke HaXOAUTCS OKOJIO
2-2,5 MIIH Xeme3.

[lot coctout Ha 98-99% u3 Boabl. OcTadbHYIO YacTh COCTABIISIIOT MPOAYKTHI
oOMeHa BeIIeCTB — MOYEBHHA, MOUYEBasl KMCIIOTA, XJIOPU HATPHS, KaJuil U JpyToe.
[ToToBBIE Kene3bl UMEIOT OOJIBIIOE 3HAYCHUE B PETYIISIIIMK MOCTOSTHHOW TeMIIepary-
pbl Tena. Yepes KoKy yAajsieTcs MHOTO BPEAHBIX JUIsl OpraHU3Ma BEIECTB, B TOM
qycie MOYCBHHA, MOYEBas KUCIIOTA.

CaJabHble sKeJie3bl PACIONOKEHBI B CPEAHEM ciioe KoKH. OHH OTCYTCTBYIOT
TOJIBKO HA JIAJIOHSAX PYK M Ha CTOMax Hor. MIx MHOro Ha rojose, Ha J0y, Ha BUCKaX,
Ha TPYJH U Ha cnuHe. B TedeHue cyTok keie3bl BhIICHSIOT 10 20 T KOXKHOTO caja.
XKenes3pl cocTOAT M3 ajabBEOJ M KOPOTKOW BBIICIHUTEIBHON TPYOOUKH, OTKPBIBAIO-
1ieiics B BOJIOCSIHYIO CyMKY MJIM Ha MOBEPXHOCTb KOKU. CeKper jkene3, cMa3bIBast
BOJIOCHI M KOXY, J€lTaeT UX JJIaCTUYHBIMH M IPeJOXpaHseT OT MOBpexkieHus. B
CeKpeTe Kele3 UMEIOTCs 3(PUpPbI X0NeCTepUHa, KUPHBIE KUCIOTHI, OSIKH, TOPMOHBI
U JIpyrue BemecTBa. TOHKas MJICHKA, 00pa3yIomascs Ha MOBEPXHOCTH KOXKH, MPH-
JlaeT KOXe DIACTUYHOCTh U TPENOXpaHsIeT ee OT BhichixaHus. JKup, cMenmnBasich
C KHUCJIOTOW B COCTaBe IOTa, CO3MaeT Ha TMOBEPXHOCTH KOXKU KHCIYIO cpemy. JTa
cpezia UMeeT CrocoOHOCTh 00e33apaxKuBaTh MUKPOOPraHU3MbI, TTONABIINE HA KOXKY.

@OyHKIMS KUPOBBIX JKEJIE3 3aBUCHT OT JAESATENbHOCTH SHAOKPUHHBIX Kejes.
VYeunenne QyHKIMH TOJIOBBIX K€Je3 B TMEPHOJ] TIOJIOBOTO CO3PEBAHUsS MPUBOIUT K
YCUJICHUIO BbIIeNeHUs xKupa. [Ipu 5TOM y KUPOBBIX Keje3 paciupsiroTCs BbIACTH-
TEJIbHBIC OTBEPCTHUS, U KOXKa MpUoOpeTaeT OJeCK KOpHI amneilbCuHa, Ha KOKE MOTYT



MOSIBUTBCSL YepHBbIE MJIM Oejble YrpH, Ha TrojoBe — MepxoTh (cebopes). Kuposbie
BEIIECTBA MOJ JCHCTBUEM KUCIOTHI PACHICTIISAIOTCS, M CO3[aeTCs IIeJIOUHAas cpela.
D10 OJaronpusTCTBYET Pa3MHOXKEHHMIO BOCHAIMTEIbHBIX MUKpOOpraHuszMoB. [lpu
CHIDKEHUM (YHKIIMU KUPOBBIX )KeJIe3 KOXKa CTAHOBUTCS CYXOH, TepsieT 3J1acTuy-
HOCTb, Ha HEH MOSBIISIIOTCS MEJIKHE CKJIAJIKH.

IIpousBoaHbIe KOKHU. Borocvl U Hoemu SIBIAIOTCS IPOU3BOJHBIMU KOXU. Boo-
€bl OTCYTCTBYIOT TOJIBKO HA JIAJIOHSAX PYK W TOJOIIBAx cTom, Ha rybax. Ha rosmose
U JIMIE pacTyT rycro. Hajauuue u miaoTHOCTH BOJIOC 3aBUCST OT MOJa U SBIISIOTCS
BTOPUYHBIM IOJIOBBIM TPU3HAKOM. YacThb BOJIOC, BHICTYMAIOIIAsi Ha MOBEPXHOCTH
KOKH, HAa3bIBaCTCs CTEP)KHEM; 4acTbh, PACIOJIOKEHHash B Koe, — KopHeM. KopHu
BOJIOC HAXOIATCS B BOJIOCSIHBIX CYMKaX, KyJia OTKPBIBAIOTCS IIPOTOKH KMPOBBIX JKe-
ne3. K BosocsaHON CyMKe MPUKPEIUISIOTCS MBILIIBI, MOJHUMAoNKE Bosiockl. [Ipu
UX COKpAIIEHUH BOJIOCHI MOAHUMAIOTCS. JKHPOBBIE Kelle3bl CMa3bIBalOT BOJOCHI.
Kopens Bosioca, pacmupsisich, 00pa3yeT JTyKOBHUITY. BoJOCkl pacTyT 3a cyeT JIyKo-
BUIl. B anuTenuu Koy UMEIOTCS BO3AYIIHbIE MY3bIPHKH, B KOTOPBIX PACIIOIOKEHBI
MUTMEHTHI, onpeensone et Boysoc. C BO3pacToM My3bIPbKU YBEIUUYHBAIOTCS;
CHHTE3 MUTMEHTa MPEeKPallaeTcs, U BOJOCHl HAYMHAIOT celeTh. [IpomoskuTesns-
HOCTb JKM3HHU BOJIOC COCTaBJISIET OT 2—3 MECALIEB 10 2—3 JET.

Hozmu cocTosIT U3 POroBOi MJIACTUHKH M UMEIOT KopeHb u Teno. OHU 3alu-
[IaI0T KOHYMKH mnajbieB. Hortu 3a cueT KJIeTOK KOPHS pacTyT KaXKIbli JIeHb Ha
0,1-0,2 cM. Hortu ObIBatoT HEMHOT'O BBINTYKJIBIMU, POBHBIMH U O€CIIBETHBIMH.

IIpoBepsTe cBOM 3HAHMA!

1. CocTaBbre mapbl U3 Ha3BaHMIA YacTel BOJIOC U UX OCOOCHHOCTEW: A — cTepxeHb, b —
cyMka, B — kopensp, I' — Hannuue U MI0THOCTH, [| — mbImiel Bosoc, E — nykoBuna,
K — nBet Bosoc; 1 — oKkpykaeT KOpeHb BOJIOC, 2 — 3aBUCUT OT MUTMEHTa SIUTENNs,
3 — 3a CyeT Hero pacTyT BOJIOCHI, 4 — YacTh BOJIOCA B KOXKE, 5 — 4acTh BOJIOCA HaJ
KOKeil, 6 —3aBUCUT OT BO3pacTa U MoJia, 7 — MPUJIEraeT K BOJIOCSHOW CyMKe.

2. CocTaBbTe Mapbl U3 Ha3BaHUN KOXHBIX )K€JIe3 U UX CBOMCTB: A — mortoBble, b — xu-
poBbie, B — MosouHble; 1 — Ha BepLUIMHE UMEETCSl COCOK, 2 — COCTOUT U3 alIbBEOJ U
BBIJICUTEIBHOTO KaHAJbIA, 3 — B JIepMe 00pa3yeT CIUICTeHHUs B BHJIE KITyOKa.

3. CocTaBbTe Mapbl U3 HA3BAHUH KOKHBIX JK€JI€3 U MECT MX PACHOJIOKEHUs: A — MOTO-
Bole, b — xupoBbie, B — monounsie; | — B obxactu rpyau, 2 — MHOTO Ha JIQJOHSX,
TPYAHU U CTOMAX, 3 — OTCYTCTBYIOT Ha JIAJIOHSIX W MOJOIIBAX CTOI.



OTBeTHTE HA BOIIPOCHI:

1. Ilouemy B jkapKyro MOroAy KOXKa PO30BEET, @ B XOJOAHYIO OKPBIBAETCS IPOXKbIO?

2. Ilouemy yenoBek ObICTpEE MOJYHAET TEIJIOBOM yJap BO BJIAXHYIO MOroAy?

3. [louemy B XOJIOHYIO TIOTO/ly Ha TE€J€ MOJHUMAIOTCS BOJIOCHI, U YEJIOBEK JPOKHUT?

4. [louemy venoBek B crenu jaaxe npu 50—60 °C He mosyyaeT TEIJIOBOH yzap, a B BOJE
mpu 50—60 °C nonyyaet?

§ 36. 'mruena koxu, nepBasi MOMOIIb NMPH MOBPEKACHUU KOKHU

I'mruena koxu. [logaepxanue KoK B UUCTOTE SBISAETCSA 00A3aTENBHBIM YCIIO-
BUEM s 310poBbs. [Ipu 3arpsi3sHEHNM KOXKM MEPTBbIE KJIETKH dMHJepMEca OJI0KH-
PYIOT IOTOOTZIEJIEHUE U )KUPOBBIE XKeJe3bl. B 3arps3HeHHON KOXkKe CO3/Iar0TCsl yCIIo-
BUS JUUI POCTa MUKPOOPraHU3MOB. Y HEPEryJISIPHO MOIOIIErocs YeJIOBEKAa Ha Kax-
oM cM? KoxkH umeetcst 10 40 ThIC. MUKPOOpraHi3MoB. HekoTopbie U3 HUX MOTYT
BbI3bIBATh 3a00ieBaHus. OT HAKOMMBIIMXCS MHUKPOOOB M BBhIPAOATHIBAEMBIX HMHU
STOBUTHIX BEUIECTB MOXHO M30aBUTHCS, MOSICH TETIJION BOIOW C MBLIOM.

I'uruena Bosoc. Boiocel 1 HOrTH 00pasyroTcsi U3 OPOTOBEBILIETO JIUCPMHECA
KO’kM. Ha BOJIOCHI OKa3bIBalOT BIMSHUE COJIHEYHBIM CBET M Temneparypa. Haxox-
JIeHWe Ha CONHIE 0e3 TOJOBHOro yOopa OTpULATEIBHO BIMSET Ha IBET BOJIOC U
¢yHkumuu canbpHbIX xemne3. [1og BO3AeHCTBHEM CONHEYHOTO CBETa M BETPa BOJOCHI
CTaHOBATCS CyXMMH M JJIOMKMMH, Ha TOJIOBE MOSABIISETCA NEPXOTh. 3UMOM U3-3a Cy-
JKEHUSI KPOBEHOCHBIX COCYJIOB O] JEMCTBUEM XOJIOAA HAPYILAETCS MUTAHHUE BOJIOC
Y MPOUCXOJUT UX BbINaZicHUE. BOJIOCHI ClaeyeT MBITh KaKIYIO HEAECIIO.

I'uruena ogexapl. Onexaa MOMKHA COOTBETCTBOBATh CE30HY rofa M OBITh
yI0OHOM, JIErKOH, XOPOIIO MPOIMYyCKAIOIIeH BO3AyX. 3UMHSS O/IeXk/a JO0JKHA OBITh
M3TOTOBJIEHA U3 LIEPCTH, XJIONKA WM CHHTETUYECKUX MaTEPHAJIOB, XOPOLIO COXpa-
HSIOLUX TEIJI0. 3UMHSAS 00yBb JOJKHA XOPOILIO COXPAaHATh TEIJIO U UMETh MpOoy-
HYIO U TOJICTYIO MOJOIIBY.

ITepBasi nomomb npu 0:xkorax Koxku. [Ipu ciydaliHoOM NIPUKOCHOBEHUU YEIO-
BEKa K TOPSYUM METAINIMYECKUM IPEAMETaM, MO/ JEHCTBUEM KHUIISAIIUX KUIKOCTEH
WM KHCJIOT YEJIOBEK MOXKET MOJYUYUTh 0KOT KOXkH. [Ipu cuiibHOM 03k0re *KU3Hb ye-
JIOBEKA 3aBUCUT OT HEMEJUIEHHO OKa3aHHOM nepBoi nomoumu. [Ipu oxore xumsmen
’KUJIKOCTBIO Ha MOPaKEHHOE MECTO B TeUeHUe 15 MUHYT OecrpepbIBHO JILIOT XOJI0A-
HYIO BOJY, 3aT€M Ha NOPa)KEHHOE MECTO HAKJIA/bIBACTCA YUCTBII CTEPUIIbHBIN Iie-
peBsA30uHblld MaTepuail. Henb3sl BCKpbIBaTh MOSBIISIOIIMECS HA ITOPAKEHHOM MECTE
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y3bIpbKH, 00padaThIBaTh MECTO 0KOTA PACTUTEIBHBIM MacjioM, MapraHIlOBKON WK
CIUPTOM. DTH BELIECTBA YCUIMBAIOT OXKOT U 00JIb, 3aTPYIHSIOT 32)KUBJICHUE PAHBI.

[Ipn noxkape, Korja HauYMHAET BOCIUIAMEHSTHCS OJEK[a, BaXXHO He Oerarb, IO-
TOMY YTO MpH Oere MoTOK Bo3ayxa ycuinupaeT roperue. HeoOXoaumo CHATH oexk-
Iy WJIH OOJTUTH BOJIOW TOPSIIYIO ofiexkay. [ opsiiero 4eaoBeka HaKphIBAIOT TIIOTHON
TKaHbIO (07151710, MajbTo). Jlydie Bcero He pacTepsAThCs, Jieub Ha 3€MJII0 U COMBATh
oronb karanueM. [locie cOuBaHMs OrHA Ha 00O0XKEHHBIE MECTa B TeueHue 15 mu-
HYT JUTh XOJIOIHYIO BOAY.

[Ipu ox0re KOKM XMMHUYECKMMHM BEIECTBAMH HA MOPAKEHHOE MECTO JIBIOT XO-
nonuyto Bony. Ilpu okore KMCIOTON OOOKKEHHOE MECTO MPOMBIBAIOT PacTBOPOM
KapOoHaTa HATPUs U HAKJIAIbIBAIOT CTEPHIIBHYIO MOBS3KY.

TenoBoii ynap. Ilpu pabore B kapKyro BIaXXHYIO HOrOAY B 3aKpPBITOM IOMeE-
LICHWM WM B HENPOITYCKAIOWIEH BO3MYyX ONEXKIE M3-3a 3aTPyJHEHUs HCIHAPEHUs
BJIar'¥ C KOXKM YEJIOBEK MOXET MOJIYYHMTh TEIUIOBOW yzaap. Y HOCTpaJaBLIErO HA4du-
HaeTcs TOJI0BHAs 00Jb, yUalaeTcs cepaieOneHue, 3BeHUT B YIIax, JIUIO OJETHEET,
Y OH MOXKET MOTEPATh co3HaHue. [Ipn okazaHuM NMEpBOK MOMOLIM € MOCTPAJABIIETO
CHUMAETCS OEK/A, PACCTErMBAIOTCS ITYTOBUIIBL, U €0 MOMEHIAIOT B MPOXJIAJHOE
mecTo. Ha 7100 u Teno HaknaapIBalOT MOJOTEHLE, CMOUEHHOE X0noaHoi Boaoil. Ilo-
JIOKUB TOAYIIKHU TMOJ €r0 KOJEHH, MOAHUMAIOT HOT'M IOBBILIE U MPOBOJAAT BEHTU-
JALMIO BO3AYXa.

Oo0Mopo:xenue. YenoBek, KOTOPbIN J0JIT0€ BPEMSI HAXOIMUJICS IIPU HU3KOW TEM-
Ieparype, MOXKET IMOJBEPrHYTHCS BO3JCHCTBUIO XOJIOJA HAa OTKPBITBIX ydacTKax
Tena, 0OCOOCHHO yIleH, Hoca, MaJbleB pyK U HOTr. [Ipu oOMOpokeHUU MOBPEKICH-
HbIE YYACTKH KOXKU OJI€HEIOT U TEePSAI0T 4yBCTBUTEIBHOCTh. B Takux ciaydasx mo-
OneHeBIIME MeCTa KOXKM HaKPBIBAIOTCS TEIJIOW XJIOMYAaTOOYMa)KHOW WIJIM LIEpPCTS-
HOM TKaHbl. MaTtepuana He CHUMAeTCs IO NMOKPACHEHHWS M BOCCTaHOBJICHUs YyB-
CTBUTEJIBHOCTU KOKU. KpoBeHOCHBIE cOoCy/ibl B MeCTax OOMOpPOKEHMsSI CTAHOBATCS
XpynKUMH. UTOOBI X HE MOBPEIUTh U HE BbI3BaTh KPOBOTEUEHUE, HENIb3s IBUTATh
0OMOpOXKEHHBIE YUACTKH.

YenoBeka, 10aroe BpeMs HaXOAUBILIErOCs Ha OTKPBITOM BO3/1yX€ W IOJBEpriie-
rocsi JIEUCTBUIO CHJIBHOT'O XOJIOJA, NOMEINAIOT B TEIUIOE IOMELIEHUE, HAKPbIBAIOT
oziesyioM WM nansTo. EMy maior ropsuee Monoko, Kode UM 4Yail U OTHPaBISIOT B
OOJIbHUILY.

MHeHue 0 TOM, YTO aJKOroJlb U KypeHHE B XOJIOJHYIO [TOrOAY COIPEBAIOT YEJIOo-
BEKa, TAJIEKO OT UCTHUHBI, IOTOMY YTO IIPU KYPEHUU KPOBEHOCHBIE COCYIbI CYKAOT-



Csl M YCKOPSIFOT OOMOpOXEHUE, TaK KaK B MaJblaX U JPyTUX OpraHax 3aTpyaHseTcs
KPOBOTOK. AJIKOT0JIb, MIEPBOHAYAJIBHO PACIINPSISl KPOBEHOCHBIE COCY]IbI, 0COOEHHO
KalUIApbl Ha JIMIE U I1ee, CO3/1aeT OIIYIIEHUE TeIia, HO (paKTHUECKH H3-3a €ro
BO3JICHCTBUSL Ha OpraHbl OPraHU3M OBICTPO OCTBIBAET, U YEJIOBEK OBICTpEE MPOCTY-
KaeTCH.

Perynsiuusi Tenjioodpa3oBanusi B X0J10AHYI0 moroay. [Ipy cHUxeHUU Temre-
paTypsl OKpY Karolled Cpeabl IPOUCXOAUT pa3IpakeHUE PELEITOPOB, YyBCTBUTEIIb-
HBIX K XOJIOJy, Cy’KEHHE KPOBEHOCHBIX COCYA0B. B pe3ynbprare KpOBOTOK yMEHbIlIa-
eTcs, KOoKa HauYMHaeT OJeHeTh, CHUKAETCSl pacCeMBaHUe Teruia yepe3 Koxy. CHu-
KEHHE TEMIIEPaTypbl BO BHEIIHEN Cpele yCUIMBACT TEIIOBBIJCICHHE B OpPraHU3Me.
OTOT MpOLECC COMPOBOXKIAETCS HENPOU3BOJIBHBIM PUTMHYECKUM COKpALICHUEM
MBIIIL, TO €CTh JAPOKBIO.

3akajuBaHHe OpraHus3Ma. 3aKajauBaHUE — 3TO ObICTpas aAanTaIys OpraHu3Ma
K M3MEHSIOMIEMYCsl KITMMary. 3aKkajluBaHUe TOCTUTAETCS 3a c4eT (PU3NYECKHUX yI-
paXKHEHUU W YJIy4lLIeHHUs] MEXaHU3MOB TemiooOMeHa B opraHusMme. CpencrTBa 3aka-
JMBAHUs Tella BKJIOYAOT BOJHYIO, BO3AYILIHYIO M COJHEUHYI0 Tepamnuto. [Ipoueny-
PBl IPOBOJATCS MOCTENEHHO M €XKEJHEBHO. 3aKaJlMBaHUE Pa3BUBAET YCTONYMBOCTH
K OOJIe3HSIM, YKpeIIsIeT 3J0pOBbE U MOBBIIAET Pa00TOCHOCOOHOCTh OpraHU3Ma.

IIpoBepbTe cBOM 3HAHHUS!

1. CocTtaBbre mapbl U3 HAa3BaHUU CTEHNEHEH 0KOTOB U COOTBETCTBYIOLIMX UM IOBPEXK-
JeHnii: A — mepBasi creneHb, b — Bropas creneHb, B — TpeThs ctenenp; 1 — nospe-
KJAIOTCS TIyOOKHE CIIOM SMHUICPMECA M KOXKH, 2 — KOXa OTEKaeT M TMOKPHIBAETCS
My3bIpbKaMu, 3 — NOBPEKAACTCA HAPYKHBIN CIION NUIEpMUCA.

2. CocTaBbTe MapHble OTBETHI M3 HAa3BaHMI TUIIOB 0XOI'a U COOTBETCTBYIOIUX UM CIIO-
cO0OB TIEPBOM MOMOIIU: A — OXKOT KHUIISIICH JKUIKOCTBIO, b — 00T XMMHUYECKUMU
BemiecTBaMu, B — oxor kucnoroid, I' — roperne oaexap: 1 — mpoMbIBaHNE 000XKKEH-
HOTO y4YacTKa pacTBOpOM KapOoHaTa HaTpusi, 2 — oOJIMBaHHE XOJIOAHOW BOJOH, 3 —
KaTaHUe Ha 3eMJie, 4 — IPOMBIBAHUE XOJIOJHON BOJIOM.

OTBeTbTE HA BONPOCHI:

1. TToyemy npu HOIIEHUU Y3KOM 00YBU HOTH JIETOM HAarpeBaroTCs, a 3MMON — 3aMep3aioT?
2. UTo MOET BbI3BaTh BbIMAJCHHE BOJIOC?
3. louemy B X0JI0IHYIO TIOrO/ly CHayanaa 0OOMOpPaXKUBAIOTCS YIIM, HOC U MaJIbIlbl?



§ 37. CtpoeHune opraHoB MOYeBbIIEJUTEJIbLHON CHCTEMbI

3HaueHHe MOYEBBIIEJUTEJbHOH cucTeMbl. He Mcnonb3oBaHHbIE B OpraHus-
Me BEIIECTBAa W KOHEUHBIC MPOAYKTHI OOMEHA BEIECTB BHIBOASTCS M3 OpraHH3Ma
pa3HBIMU TYTSAMU: JIETKMMH, TIOTOBBIMHU JKElIe3aMU M MOYKaMH. HemepeBapeHHBIC
OCTaTKH TIMIIH, COJH, KETUYHBIM MUTMEHT M XOJECTEPUH BBIBOJSATCS Yepe3 KHIIeU-
HUK; YIJICKUCIIBIN ra3, BOJa, COJIM U a30TUCThIE BELIECTBA — Yepe3 JIErKUe U MOTOo-
Bble keJe3bl. HecMOTpsi Ha 3TO, MOUYEBBIIEIHUTENbHAS CUCTEMa UrpaeT OCHOBHYIO
pOJb B yAaJeHUHM MPOAYKTOB OOMEHa M3 OpraHM3Ma, TaK KaK C MOYOW BBIBOAMT-
cst Oonee uem 75% mpoaykToB oOMeHa. Takum 00pa3oMm, opraHbl BbIICICHUS MOYU
OTBEYAIOT 3a IMOAJEPKAHUE OCMOTHUYECKOTO JABJEHUS B OpraHU3Me, MOAJepKaHue
OanaHca BOJbI M COJIEH, TO €cTh 3a o0ecreyeHrue roMeocTasa.

K opranam MoOYeBBIJICIIUTEIIBHON CUCTEMbI OTHOCATCS MOYKU W MOYEBbIJIEIIH-
TEJIbHBIE MYTH: MOY€B0ll Ny3blpb U Mouesbleooawue Kanawl (puc. 60).

Ctpoenue noyek. [Toukn — mapueie opransl 606oBugHON hopMmbl. X moBepx-
HOCTb IJ1a/iKas, CBETI0-KopruuHeBas. CpeaHul Bec Kax 101 nouku coctasiusger 150 r.
OHM pacronokeHbl B 00JACTH CHUHBI 10331 OPIOIIHON IMOJIOCTH, MO0 00€ CTOpO-
HbI OT TIO3BOHOYHMKA. BHYTpeHH:s cTopoHa moyek nmeeT cinaboe yrimyonenue. Ha
HIDKHEH CTOpPOHE uepe3 MOoYeYHbIe BOPOTAa B MOUKH MPOHUKAIOT apTEPUU U COCYIbI
BeH, HepBbl U TuM(a. [loueunpie BOpoTa MPUMBIKAIOT K MOJIOCTH MOYKHU. B momoctn

(’_ - 1 TIOYEK PACIIONIOKEHBI MHOTOYUCIICHHBIE TOH-

KOCTCHHbBIC YaIllCYKU W IOYEYHas JIOXAHKA.
CHapyx¥ TOYKH OKpPY>KEHBbI KarcCyJjouh u3
COEIMHUTEIIBHOM TKaHU. Yanieukn u JoXaH-
KU OKPY’KEHBI )KUPOBBIM CIIOEM.

B nonepeuHom pa3pe3e MOKHO 3aMETUTh
Hapy>XHBI TEMHBIN U CBETJIBIA BHYTPEHHHUU
ciou moyek. bemoe BemecTBO COCTOMT W3

Puc. 60. Pazmelenre B OpraHu3Me OpraHoB
MOYEBBIICIUTEIBHON CUCTEMBI:
1 — HaATIOYCYHEBIC JKEJIE3hI;
U 2 — BeHa; 3 — IOYeYHas apTepus;
V 9 4 — noveyHasi BeHa; J — [OYKa; 6 — apTepusl;
\ 7 — MOYETOYHHUK; § — MOUYEBOM Iy3bIPb;

9 — MOYeHCIyCKaTeJIbHbIN KaHaJl.



KOHYCOOOpa3HbIX MUpPaMU/J], OOPALIEHHBIX Y3KOW BEPIIMHOMN B MOJIOCTh MOYEK. TeM-
HBIN CJIOM KOpbI 00pa3yeT OCHOBY 3THUX MUPAMUJ M MOYEYHBIX KOJOHH, 3arOJIHSIO-
IIMX TPOCTPAHCTBO MEXAy nupamujaamu. [lorpyskeHHble BHYTpPH YallledeK KOHIIbI
nupaMuIbl 00pa3yroT cocoukd. Ha koHuMKax mupamuj] OTKPBIBAIOTCS COCOUKH —
OTBEpCTHUS KaHAJIbLIEB HEPPOHOB. Uepe3 HUX MoYa MOCTYIMAET B YAIIEUKH, KOTOPHIE,
COCIMHSISACH BMECTE, OTKPBIBAIOTCS B TMOUEUHYIO JIOXaHKY (puc. 61).

[loueunas yoxaHKa pacroyioKeHa B MO3TOBOM clioe Mmouku. [loueunas jnoxaHka,
IOCTENEHHO CYyXasCh, IEPEXOJUT B MOUEBBIBOASIIMK KaHal. [loyeunas yanieuka u
JIOXaHKa MOKPBITHI CIIM3UCTOM TuieHKoH. CTeHKa JOXaHKW CHa0KeHa MBIIIIIAMHU.

MoueBBIBOASIINE MTyTH COCTOST U3 JIBYX HMUIUHAPHYECKUX TPyOOUeK AMaMeT-
poM 6—8 MM u JHMHOM 25-30 cM, KOTOpbIE PACIOJNOKEHbI BIOJb 3aHEH CTEHKU
OpromrHO# moiocTu. B 00macTi Taza OHM COEAMHSAIOTCS C MOYEBBIM ITY3BIPEM.

Hedponbl. [louka coCTOMT M3 MHOTOYHCIECHHBIX HeppoHOB. Hegpon — 310
eIMHUIIA CTPOCHHS U (PyHKIMH movek. J(mrnHa kakaoro HepoHna coctaBiseT 50—
55 MM, a jqmuHa Bcex HedpoHOB moxomuT a0 100 kM. B aByX moukax mmeercs
Bcero 2-2,5 muH HedponoB. Kaxneiii HedpoH cocTouT u3 kamcynsl boymena—
HIyMisHCKOTO, METKHX KPOBEHOCHBIX COCYJOB — MabIUTHEBBIX KIIYOKOB BHYTPH
Karcysbl. OT Kancysl HAYMHAKOTCS NMEPBUYHbIC M3BUIIMCTBIE KaHANbLIbI, KOTOPHIE 3a
KoJbIIOM [eHle 00pa3yroT BTOpUYHBIC U3BUTHIE KaHAIbIKI (puc. 62). Kancynsl Hed-
POHOB, TIEPBUYHbIE U BTOPUYHbIE KaHAJIbIbI PACIIOJIOKEHBI B KOPKOBOM CIIO€, a KOJIb-
1o l'ensne — B Mo3roBom cioe. IIpoToku Bcex BTOPUUYHBIX M3BUIIMCTBIX KaHAJIbLEB
OTKPBIBAIOTCSI B COOMpATENbHbIE KaHAMbIbl. DTH KaHAJbIbl COCTUHSIOTCS COCOY-
KaM{d TUPaMUJ B MO3OBOM cjoe. BHyTpeHHss
CTEHKa Karcysl He(pOHOB MPUMBIKAET K CTEHKaM
KaluJUIsIpoOB, 4epe3 KOTOpble M3 KPOBU B IIEINb
MEXy CTeHKaMH (QUIBTPYeTCs MepBUYHAS MOYa.

CrpykTypa U (QyHKIMU HE(QPOHOB COOTBET-
CTBYIOT CTpyKType mnouek. lloueuneie aprepum,
MPOXO/sl MOYEYHbIE BOPOTA, MHOIOKPATHO pas-
BETBIISIIOTCI M 00pa3ylT CeTh KalMUISIPOB,

Puc. 61. CtpoeHue nouex: / — KOPKOBOE BEILIECTBO;
2 — MO3rOBO€ BEIEeCTBO; 3 — MUPaAMUJIbL;
4 — MIoYeUHbIC aPTEPUH; J — MOUCUHBIC BEHBI;
6 — mo4eYHas J0XaHKa; / — MOUETOYHHK.




Puc. 62. Ctpoenue HedpoHa: / — moueqHas apTepus;
2 — HedpoHOBas Karcyna; 3 — apTepuoIbl;
4 — MOYeBOM KaHaJell; 5 — KalWUIsIpHas CeTh;
6 — 1oyevHast BeHa.

rJe MPOUCXOAUT (UIbTpalUss MEPBUYHOM MOYH.
Kanunnspel, coeanHssch MOOYEPEAHO, BHOBb 00-
pa3yloT apTepuoNbl. ApPTEpUOJBl YHAIAIOTCA U3
KaIcyJbl, CHOBA PACLIEIUISIOTCS HA KanWUISpbl U
OKPY’KalOT BTOPUYHBIE U3BUIIUCTHIE KaHaNbLIbIL. [o-
ClIeJIHUE, COeIUHSASACH TI00UYEPEHO, BMECTEe 00pasy-
I0T CHayaJla MEJIKUE, 3aTeéM KPYIHbIE BEHbl. Takum
00pa3oM, B MOYKE KPOBEHOCHBIE COCYJIbl, JABAK[bl
pa3BeTBIISACH, JIBaXAbl 00pa3ylOT KalWUISIpHbIE
ki1yOku. [lepBuunble KIyOKH KamWJUIAPOB HAXOASTCS BHYTPH KariCyJjbl He()POHOB,
a BTOPUYHBIE KIYOKH OKPY’KalOT KaHAJbI[bl HE()POHOB.

MoueBoii ny3bipb. Moua HakamIMBaeTcs B MOYEBOM I1y3bIpe. Ero pasmep mo-
xeT gocturarb 500-700 cm®. MoueBOM Iy3bIpb PACHONOKEH B IOJOCTH Majoro
Tasa. 3armoJHEHHBIH MOUYOW MOYEBOW Iy3bIph MMEET SHIEBUIHYIO (opMy ¢ 0Opa-
LICHHBIM BIIEPE] TEJIOM U AHOM. Ha 3a1Hel CTeHKe JHa MOYEBOro Iy3bIpsl HAXOAST-
Cs1 OTBEPCTHS JIBYX MOYEBBIX KaHAJbIICB.

OT MOYEBOro Iy3bIps HAYMHAETCS MOUYEBBIBOASILMN KaHal. BHyTpeHHMI ciioi
CTEHKH MOYEBOIO IY3BIpS CKJIAJYaThIi M IOKPBIT CIM3bI0; CPEIHHUU CIIOM MMEET
IVIAJIKUE MBIIIIBI, CAMBIA HAPYXHBIM CJIOM COCTOMT M3 COCAMHUTEIBHOM TKAaHH.
CkylaJKi BHYTPEHHErO CJ0sl paclpsAMIISAIOTCA 10 Mepe 3all0JHEHHS] MOYEBOIO ITy-
3bIPst MOYOU. BOKpYT MOYEBBIBOMISIIIETO OTBEPCTHS PACIIONIOKEHBI KOJIBLIEBBIE MBIIII-
161, 0Opa3ytomue cPUHKTEP MOYEBOTO IMy3bIpsi. MBIIIIBI CHUHKTEPA, COKPAIIASICH
IIPU 3AII0JIHEHUU MOYEBOIO ITy3bIps, PEryJHUPYIOT HEMPOU3BOIBHOE MOYEHCITYCKa-
Hue. [Ipy MoyencnyckaHuM NPOUCXOAUT pacciaalOiIeHnue MBbIIILL.

IMIpoBepnTe cBOU 3HAHMS!

1. Ompenenute MOPSAAOK PACIOJIOKEHUS OPraHOB BBIACICHHS MOYM: A — TIOYEUHBIC
KarcyJbl, b — xonbeuo ['ense, B — BropuuHble KaHanblbl, | — nepBuYHbIE KaHAJbLbI,
J — moueBo#t my3bipb, E — MoueBbIBOASIIME KaHaNbLbI, XK — moueuHas noxaHka, 3 —
MOYEHCITYCKAIOUIUN KaHaJell.



2. CocraBbTe HapHble OTBETHl M3 HAa3BaHUM 4YacTel MOYEK M COOTBETCTBYIOUIUX WM
cBOMCTB: A — Kopa, b — Mo3roBoe BemniecTBo, B — noxanka, I' — moueunsie Bopora, [l —
Hedponbl, E — moueunsie cocouku, K — mouka; 1 — MecTo MpOHUKHOBEHHSI HEPBOB,
auM(BI, KPOBEHOCHBIX COCY/IOB BHYTPb IOYEK, 2 — TEMHOBATBIH Hapy KHBIH CJOM,
3 — COCTOMT M3 Karcybl, KyOKa KamuiaspoB, HIEPBUYHBIX U BTOPUYHBIX KaHAJIBIIEB,
Konbla ['eHne, 4 — COCTOMT M3 KOHYCOOOpa3HBIX MUpaMU, 6 — KOHLEBasi 4YacTh MH-
pamuji, morpykKeHHasi BHyTpb YalleueK, 7 — PacroiokeHbl B 00JaCTH MOSCHUIIBI 10
00€erM CTOpPOHAM MO3BOHOYHHKA.

3. CocTaBbTe IapHble OTBETHI M3 Ha3BaHUI yacTell HE(POHOB U COOTBETCTBYIOIIUX UM
cBoicTB: A — kancyna llymnsHckoro, b — konbuo I'enne, B — nepBuyHble KaHAIbLBI,
I' — Bropuunble kaHanblpl, /| — Manbnuruess! kinyoku, E — cobuparenbHble KaHab-
1bl; | — BHYTpH Hee pacroyIOkKEHbl KamWLIsApbl, 2 — HAYMHAIOTCA CO BTOPUYHBIX Ka-
HaJIbLEB U OTKPBHIBAIOTCS B COCOUYKU MUPAMHJI, 3 — COCTOUT U3 MEJIKUX KPOBEHOCHBIX
COCY/IOB, 4 — pacIojiokeHa B MO3TOBOM CJIO€, 5 — B HUX COOMpaeTcsi BTOpUYHAS MOYa,
6 — B Heil oOpa3yeTcs nepBUYHasi Moya, 7 — 00pa3yloTcst Bojla, CHHTE3 FOPMOHOB, 8 —
MPOUCXOANUT (PUIBTPALIUS KPOBH.

Pemnte MaTeMaTHYecKylo 3aa4y:

Bricuuraiite MacCCy IO4YCK U UX y,[[e)'[LHBIﬁ BCC 310pOBOI'0 4CJIOBEKAa BCCOM 70 xT B
IIpoLcHTAax.

§ 38. ®yHKIUN MOYEBBIACJIUTEIbHBIX OPraHOB

Oo6pa3oBanue Moun B moykax. OOpa3oBaHre MOYM B MOYKAX JEIUTCS Ha JBE
¢assl. [lepBast paza — 310 nepuon GUIBTpaLuu, KOTOPBII XapakTepusyercs 00pas3o-
BaHUEM nepeuyHol mMoyu. B 3ToM ciiydae yepe3 aprepun HEQpPOHOB KUAKOCTh KPO-
BU (PUIBTPYETCSA W TMOCTYIAeT B MOJOCTH (Karcyiy) HegpoHa. DTOT mporecc 3aBH-
CHUT OT BBICOKOT'O JaBJICHHS KPOBH B KalMJUISIPaX U HU3KOTO JIABJIEHUS B KarcyJax.

CoznepkaHue MEPBUYHON MOUYM OJM3KO K TUIa3Me KPOBH, OTIMYASCh OT TIa3Mbl
JHIIB OTCYTCTBUEM Oelka, Tak Kak 0esoK MpH (GuiabTpaluy KpOBU HE MPOXOAMT Ye-
pe3 CTEHKH KanuyuisipoB. M3 Kancynbl nepBUYHAs MOYa MOCTYMAET B KIyOOK M3BH-
THIX KaHaJIbLEB. Uepe3 CTEeHKH ITUX KaHAJBIIEB YacTh caxapa M aMUHOKHCIIOT, BOJA
U MHUHEpaJibHblEe COJIM — B OOIMHMX ueprax okosno 98,5-99% BeriecTB nepBUUHOMN
MOYH — TIOBTOPHO BCAaChIBA€TCS B BEHBL. DTOT MPOLIECC, HA3bIBAEMBIi peabcopoyu-
ell, SIBIIIETCSI BTOPHIM NIEPUOAOM 00pa30BaHUs MOYH, & MOYA B ITPOTOKE HA3bIBAETCS



émopuyHol Mo4ou. B HEll cooepKUTCS OCTaTOYHBIN a30T, KPEATUHUH, ONpPEesICH-
HOE KOJIMYECTBO COJIM U BOBI.

B pesynbrare HenmpepbIBHOM (GUIBTpAllMK B MOYEYHBIX HE(PPOHAX B3POCIIOro ye-
noBeka oOpa3zyercst B cpenneM 100 TuTpoB nepBUYHON Moud B jaeHb. 98,5-99 nut-
POB TMOBTOPHO MOTIJIOMIAIOTCS Yepe3 CTEHKM KaHalblieB, a ocTaBiuecs 1-1,5 nutpa
BBIJICNIAIOTCS B BUJI€ BTOPUYHOM MOUH.

BoiBenenue Moun. Moua, oOpa3oBaHHasi B KaHaJbllaXx HE(POHOB IMOYEK, Yepe3
YaleyKy MOYKM M NOYEYHYIO JIOXaHKY IMOCTyNaeT B MOYETOYHMK. B pesyibrare
NEepPUCTATBTUYECKOT0 COKPAIICHUSI CTEHKH MOYETOYHHKA MOYa COOMpaeTCs B MOYe-
BOM Mmy3bIpe. OCBOOOXKICHHE MOYEBOTO IMy3bIPS OT MOYH MPOUCXOTUT pedierTop-
Ho. [Ipu Hakomenuu okono 250-300 M1 MOUHM MOJ JaBJIEHUEM MOYM B pELETITOPax
CTEHOK MOYEBOTO ITy3bIpsi BOZHUKAET HEPBHOE BO30YyKJIeHNE. BO3HUKIIINE HEPBHBIC
UMITYJIbChI TOCTYNAIOT B HEPBHBIA LEHTP MOYEHCIYCKAHMS, PACIIOJIOKEHHOTO B
KpPECTLOBOM OT/IeJIe CHMHHOIO MO3ra, OTTy/a MO MapacuMIaTH4YeCKUM HEpBaM — B
MBIl MOYEBOT'0 1y3bIps. [Ipy COKpallleHnn 3TUX MBIIIL OTKPBIBAETCS COUHKTEP
Moyeucnyckanus. [Ipy HOpMaJIbHBIX YCIIOBUSIX B T€UEHHE CYTOK MPOMCXOIUT 4—6
MOYEUCITyCKaHUU. Bpicuili LeHTp, paciookKEHHbIH B IOOHOM OT/ieNe KOPbI FOJI0B-
HOT'0 MO3ra OOJIBIIKX MOJYHIAPHMA, pEeryJaupyeT NPOU3BOJILHOE MOYEHCITYCKaHHE.

CoctaB Moun. Moua — cBeTio-kenTasi, coctout u3z 95% Boasl u 5% TBEpAOTrO
BelIeCTBa. TBEpAbIA MaTepual COACPKUT MOUYEBUHY (2%), MOYEBYIO KUCIIOTY, Kpea-
TUHUH, COJIM HAaTpHUs U Kajblus. [Ipu Oone3HsAX Mmoyek B MOYE MOXKET MOSBUTHCS
oenok. [Ipu nmoBpexaeHUN CIU3UCTON 000JOUYKM MOUEBBIBOASIIUX MyTeH H3-3a I0-
SBJICHUSI KPOBU MOYa KpacHeeT. YNoTpebieHre OONbIIOro KOJU4ecTBa MsCa BbI3bI-
BaeT M3MEHEHHUE PEaKIMU OT HEUTPAJIbHOU K IIEIOYHOM.

Peryasinusi ¢pynkuuu nouyek. OOpazoBaHue MOYM B HOYKAX KOHTPOJIUPYETCS
HEPBHBIMU U TYMOpPaJIbHBIMU criocobamu. CUMIaTHYECKUE HEPBbI CyXkKalOT KpOBE-
HOCHBIE COCY[Ibl MIOUEK U YMEHbIIAIOT MoueBbleneHue. [lapacumnarnyeckue HepB-
Hble BOJIOKHA, PACIHIMPsS TOYEYHBIE COCY/bI, YBEINYMBAIOT OOpa30BaHUE MOYHM.
LIeHTpBbI 3TUX HEPBOB PACIOJIOKEHBI B TOJOBHOM M CHMHHOM MO3re. AHTHAMYpE-
tudeckuil ropmoH (AJI), cunTe3npyemsblil B 3aiHel yacTu runodusa, BO3AEHCTBY-
€T Ha CTeHKHU M3BHJIMCTBIX KaHAJBIEB MMOYEK, YCHIIMBAET Ipolecc peabcopOounu u
YMEHBIIAET MOueBbIIeTIeHNne. [ OPMOH TUPOKCHH, CHHTE3UPYEMBIH IITUTOBUIHON HKe-
JI€30i1, HAIPOTUB, YMEHBIIACT PeadCOPOINIO U YBEINYMBACT BbIJCICHUE MOYH.

Bonesnn opranoB moueBbieseHHsl. YacTo BcTpedaroTcs BOCHAJIEHUE MOYe-
BBIBOJIALINX IMyTei W 00pa3oBaHME KaMHEH B MOUEBBIACTUTEIBHBIX MyTAX. Boc-



najeHue MOXKET OBbITh CBSI3aHO C UCTOYHMKOM HMH(EKIMH B ropie, 3y06ax, BO pTy
WM APYTUX OpraHax, TakyKe BOCMAIUTEIbHBIE MPOIECCHl MOTYT YCHIIMBATHCS M3-32
MPOCTYIbI UJTH MEPEOXIIAKACHUSI OPraHUu3Ma.

[Toukn oueHb YyBCTBUTENBHBI K Pa3JIMYHBIM TOKCHUYECKHUM BellecTBaM. AJIKO-
rojib, CBUHEI, PTYTbh, HapTaIMH, OCH30JI U S HACEKOMBIX BBIBOASTCS MOYKAMHU.
Cynbdanunamuabie mpenapaTsl 1 aHTUOMOTUKH, HCIIOIB3YEMbIE B METUIIUHE TTPU
HEKOTOPBIX 3a00JIEBAaHUSAX, TAK)KE OKa3bIBAIOT HETAaTUBHOE BIIMSHUE HA MOYKH.

Hapymienne oOMeHa BemiecTB MPUBOIUT K OOpa30BaHUIO B MOYKAX WIJIM B MO-
YEBBIBOAAIIMX MYTAX KaMHEH, KOTOpble OJIOKMPYIOT MOYEBBIBOAsIIME MyTH. KX
OCTpBbIE Kpas pa3ApaxkaioT CIM3HUCThIE 00O0JOYKH, BBI3bIBas CHIbHYIO 0onb. Cpemu
MOYCYHBIX 3a00JIEBAHUH YACTO BCTPEUAIOTCS BOCHAJICHUS TIOUEK (HEPPHUT), MOYEBO-
r'o My3bIpst (IUCTUT), MOYEBBIBOJSAIIUX MyTeH (YPETPUT) U MPEACTATEIBHOMN Kele3bl
(mpocTatwr).

IIpoBepsTe cBOM 3HAHMA!

1. Pacrionoxxute Ha3BaHUS YacTel OPraHOB BBIJICJIICHUS B MPABUIIBLHOM MOpsaKe: A — 1o-
4geyHas JioxaHka, b — Mo4eBoii my3bIph, B — kity0ok kanmmuisapos, [ — nmepBuyHbIe Ka-
Hajblibl, J[ — BropuuHble KaHaublbl, E — cocoukn, JK — MouencyckaTesIbHbIN KaHal,
3 — counkrep, U — xonbuo ['enne, K — vameukn, JI — MoyeBbIBOISIIIIE TTYTH.

2. Onpenenute MOpsI0K 00pa30BaHUs U BbIBEJEHHUs Mouu: A — o0Opasyercsl nepBUYHAs
Moua, b — 4yepe3 cTeHkH KaHajblia 2-ro Hopsiaka peadcopbupyercss U30bITOK BOJbI B
KpoBb, B — uepe3 coOupareibHblii KaHaslell MoYa MOoCTynaeT B JoXaHKy, I — mia3ma
GuibTpyeTCs uepe3 CTeHKU KallMJUIAPOB U MOCTYNAET B IEPBUYHBIN KaHaell.

3. CocraBbTe mapbl U3 HA3BaHUN YacTel MOoYeK U uX QyHKIMiA: A — nouka, b — noueunas
JoxaHka, B — MoueBoii my3sipb, I — ki1yOOoK KanmusuisipoB, [l — nepBUYHBIN KaHajell,
E — moueBbiBozse myty, K — MOYETOYHUK, 3 — BTOPUUHBIN KaHanel; 1 — cobupa-
€T MOy, 2 — OT HEro Ha4MHAEeTCsA MOYETOUHUK, 3 — 00pa3yeT NepBUUHYIO Mouy, 4 —
ylIajasieT Mouy, 5 — OTIOKEHHsI Mouu, 6 — 00pa3yeT BTOPUUHYIO Moy, 7 — oOpa3yer
MOYY U CHHTE3HUPYET TOPMOHBI, 8 — QUIBTPYeT KPOBb.

OTBeTbTE HA BONPOC:

[louemy dbenoBeky ¢ OOJIBHOW TOYKOW Bpad COBETYET JICYUTHh OOJBHBIC 3YyOBI U
AHTUHY?



IVTABA X. HEPBHASI CUCTEMA

§ 39. CtpoeHue HepBHOM CHCTEMBbI

3Hayenue HepBHOIl cucTeMbl. HepBHas cucrtema peryiaupyer opranusM u ooe-
CIIEYMBAECT TAPMOHUYHOE B3aMMOJICHCTBHE BCEX KJIETOK, TKAHEH M OpraHos. biaro-
Jlapsi 3TUM OCOOCHHOCTSIM HEPBHOW CHCTEMBI OPraHM3M JEHCTBYET KaK eQuHas Iie-
nas cucrema. HepBHas cuctema puHUMAET BHEIIHUE U BHYTPEHHUE BO3/ICHCTBUS U
pearupyet Ha HuX. [Ipodeccus yenoBeka, oOydeHue, MpIIIJICHUE, IAMSATh, PAIOCTb,
neyasgb U APyTrUe SMOLMK M YyBCTBA CBA3aHbI C HEPBHOW CHCTEMOM.

HepBHast Tkanb. HepBHBIMM KIETKaMM HEPBHOW TKAHM SABIISIIOTCS HEHPOHBI
(puc. 63) 1 KJIETKM HEHpOIIMK MEHBLIEro pa3Mepa, KOTopble MX OKpyxkaroT. Heil-
POHBI SABJISIOTCS CTPYKTYPHOW M (PyHKIIMOHAIBHOW €IVMHHIICH HEPBHOW CHCTEMBI.
Onu criocoOHBI TpaHCPOPMUPOBATH, TIEPEAABATH U AHATU3UPOBATH BIMSHHUE BHEII-
HEN U BHYTPEHHEHN CpeAbl Ha HEPBHBIE MMITYJIbCBHL. KOIMYECTBO KIETOK HEHPOIIINU
npumepHo B 10 pa3 Oosiblie, yeM HeilpoHOB. OHM OCYILIECTBIISIIOT MUTATENbHBIE,
NOJICP)KUBAIONINE U 3alIUTHBIE (YHKIMH, a TakKKe€ POCT W Pa3BUTHUE HEHPOHOB.
Teno HelipoHa UMeEET OMH JJIMHHBIA GKCOH (2pey. «aKkcoc» — «BBIPOCT») U KOPOT-
KHE MEIIKUE 0eHOpumbl (epey. «0eHOpoHy» — «JAepeBo»). HepBHbIE UMITYJIbCHI Yepes
JCHJIPUTHI MEpealoTcsl B TeJO0 HEPBHBIX KieTOoK. Kaxkjgas HepBHas KJeTKa conaep-
JKUT OJIMH aKCOH U HECKOJIbKO JIEHAPUTOB.

AKCOH MOXET JIOCTUraTh HECKOJIbKHX JECATKOB CaHTUMETpoB. Uepe3 akcoH
HEpBHbIE HUMITYJIbCHI TepefaroTcst opraHaMm. HelpoHsl
B3aMMOCBSI3aHbl B LIEHTPAJbHOW HEpBHOM cucteme. OnuH
HEMPOH KOHTAKTUPYET C TEJIOM HIIM JCHIPUTAMH JIPYTUX
HelipoHoB. Takue o00gacTH KOHTaKTa Ha3bIBAIOTCS CU-
Hancamu (eped. «KCuHanmoy — «CIJI0YCHHOCTHY). B Kax 101
HepBHOU KJeTke uMmeetcs 1200—1800 cuuancos. Cunarc
COCTOMUT U3 JIByX CJI0€B MEMOpPaHbl U IIEIH MEXAY HUMU.
Ilox BO3AEHCTBHEM HEPBHBIX MMITYJIBCOB B CHHAINCOBYIO
LIEJIb BBIJEIAETCS HEMHOIO )KMIKOCTH — MEIMATOp, KOTO-

Puc. 63. CtpoeHue HelipoHa: [/ — HEPBHOE TEJIO;
2 — IeHAPUTHI; 3 — MUEIIMHOBAS 000JI04YKa; 4 — aKCOH;
5 — KOHYHMK aKCOHa.




pBIi CIIOCOOCTBYET MOSIBJICHUIO BO30YK/I€HUSI B TeJie BTOpOM KieTkHu. Takum oOpa-
30M, HEPBHOE BO30YK/I€HHE MepeMeIaeTcs OT OJHOr0 HelpoHa K Jpyromy.

AKCOH TOKPBIT 0€JI0BaTOM MHETWHOBOM 00OJOYKOM, CopepIKallel Kupornomaoo-
HOe BelecTBO. Takue MHEIMHOBbIE 000JOYKH BCE BMECTE B T'OJIOBHOM M CIIMHHOM
Mo3re 00pa3yroT 0enoe BemecTBo Mo3ra. JIeHApuThl He UMEIOT 000JI04EK, TTOATOMY
OHU MPHOOPETAIOT CEpPOBATHII OTTEHOK.

HeiipoHbl B COOTBETCTBUU C UX CTPYKTYPOH U pyHKIMEH pa3aensroTcs Ha 9yB-
CTBUTEJIbHBIE, IBUTATEIIbHBIC U TPOMEXKYTOUHbIE. UyBCTBUTEIIbHbBIE HEHPOHBI Tepe-
JJAIOT HEPBHBIE CUT'HAJIBI OT OPraHOB YYBCTB K I'OJJOBHOMY WJIM CIIMHHOMY MO3TY.
WX Teno HaxoauTCA B HEPBHBIX TaHINIMAX (epey. «TaHINIMOH» — «y3en»). HepBHbIE
TaHTJINW TIPEACTABISAIOT c000i HaOOp HEHPOHOB BHE HEHTPAIBHONM HEPBHOM CH-
cTeMbl. /IBurarenbHbple HEWPOHBI MEPEeNalOT HEPBHbIE MMITYJbChl OT LHEHTPAJIbHON
HEPBHOW CUCTEMBbI K OpraHaM U MBILIIAM.

[TpomexyTOUHBIE HEHPOHBI UM MHTEPHEHPOHBI (epey. interior — «BHYTPEHHUI)
PacIoJIOKEHbl MEX/1y UYBCTBUTEJIbHBIMHM M JIBUTaTebHBIMU HelipoHamu. Ilpu mo-
MOLIM CUHATNCOB BO30YXACHUE Yepe3 IPOMEKYTOUHbIE
HEMPOHBI NIepeaeTcs OT OJHOTO HEUPOHA K APYTrOMYy.
OTpOCTKM MPOMEKYTOUHBIX HEMPOHOB HE BBIXOMAT 32
Ipeeabl UEHTPAIBHON HEPBHOW CUCTEMBI.

Hepsbl. LlenrpanbHas HepBHas CHCTEMa CBs3aHa )
CO BCeMHU opraHamu uepe3 HepBbl (puc. 64). Hepsbl
COCTOSIT U3 JUIMHHBIX OTPOCTKOB, OKPYKEHHBIX 00-
mieil 00osoukoid. PaznuyaroT 4yBCTBUTENbHBIC, JIBU-
raTrejIbHblE U CMEIIaHHbIE HEpPBbI. UyBCTBUTEIIbHBIE,
UJIM CEHCOPHBIE HEPBBbI COCTOST W3 JACHIPUTOB HEM-
poHOB. HepBHBIE MMITYJIBCHI 4€pe3 HUX OT OPraHOB
qyBCTB NEPEAAIOTCS LEHTPAJIbHON HEPBHOW CHCTEME.
JlBurareiabHble HEPBBI COCTOAT W3 AKCOHOB [BUIa-
TEJIbHBIX HEWPOHOB. Uepe3 HUX HEPBHBIE MMITYJIbCHI ft
[EPENATCA OT LEHTPAJIbHOM HEPBHOW CHUCTEMBI B
MBILIIBI U BHYTPEHHUE OpPIaHbI.

1 — TONIOBHOM MO3T; 2 — CIUHHOM MO3T; -

Puc. 64. O0mias cxema CTpOCHHUSI HEPBHOM CUCTEMBI: ’ /
3 — nepudepudecKkue HepBbl; 4 — HEPBHBIC OKOHYAHUSI. ~ .



Puc. 65. BereratuBHasi (aBTOHOMHas1) HEpBHAs
cucrema: / — mapacuMnaTu4eckue HepBbl;
2 — CUMITATUYECKUE HEPBHI.

CMeraHHble HEPBBI COCTOSIT U3 aKCOHOB
MU JIGHAPUTOB HeHpoHa. Yepe3 HUX HEPB-
HbIE MMITYJIbCBhl NIEPENAIOTCA B JIBYX HPOTHU-
BOIIOJIOXKHBIX HAIIPABIEHUAX — OT OPraHoB
YyBCTB K LICHTPAJIbHOW HEPBHOM CUCTEME U
0o0paTHO — OT IEHTPAJIbHON HEPBHOU CHCTE-
MBI K OpraHaM.

Otnenbl HepBHOW cucrembl. [lo pac-
MIOJIOKEHUIO HEPBHAsl CUCTEMa JEJIMTCS Ha
YeHmpanvHblll | nepugepuyeckutl omoenoi.
Ilenmpanvhas uwacmes COCTOMT W3 TOJIOB-
HOTO W CIIMHHOTI'O MO3ra, nepugepuueckuii
omoden — W3 OTXONAIIMX OT HUX HEPBOB U
HEepBHBIX y3i0B. [lo (yHKIUM paznuyaroT
comamuyeckue («comay — TeN0) U A8MOHOM-
Hovle (Tped. «asmoHoOMUsL» — CaMOPETYJIALINS),
T.e. gecemamusHuvle omoenvl (puc. 65). Coma-
TUYECKUE HEPBBbl KOHTPOIUPYIOT paldoTy
CKEJIETHBIX MBILII U OPraHOB 4yBCTB. bilarogaps comMaTH4eCKOM HEPBHOM CHUCTEME
YeJIOBEK MOXKET KOHTPOJIMPOBATH CBOM OPraHbl. JTO 3HAYUT, YTO OHM MOT'YT JIBH-
raTb CBOMMHU OPraHAMU WJIM OCTAHABJIUBATH UX JIBUIKEHUE.

Bezemamuenan nepeénas cucmema perynupyeT (yHKIUUA BHYTPEHHHX Opra-
HOB. ABTOHOMHAsI HEpBHAs CHCTEMa CaMOCTOATeNbHA. Ee NelicTBUs He 3aBHCAT OT
Hailero BeiOopa. Hampumep, yenoBek mo cBoeMy KeJaHHIO HE MOXKET OCTaHOBUTh
paboTy MUIIEBAPUTENHHOM, BHIACTUTEIFHON WIH KPOBEHOCHOW CHUCTEM.

BererarnBHas HEpBHas CUCTEMA JAEIUTCS HA CUMNAMUYECKUU N NApacuMnamu-
yeckuii omoenvl. CUMIAaTUYECKHE HEPBbI OEpyT HAa4Yaso OT TPYJHOrO M MOSICHUY-
HOT'O OTZEJIOB CIIMHHOIO MO3ra, NapacHMIIATHYECKHE HEPBBI — OT HUIKHEH YacTH
TOJIOBHOTO MO3Ta M KPECTLIOBOTO OT/IENa CIIMHHOTO MO3ra.

CuMnaTuyeckue U napacuMIaTU4ecKie HEPBbI MPOXOIAT KO BCEM BHYTPEHHUM
opranaM. OHM OKa3bIBalOT MPOTHUBOIOJIOKHOE JeiicTBUe Ha opraHbel. Hampumep,
CHMITaTUYECKUE HEPBbl YBEIUUYMBAIOT Cep/lileOMeHNe, MOBBIIIAI0T KPOBSHOE JIaBJie-




HHUE, YMEHBIIAIOT COKPALIEHUE MBI KMIIEYHUKA, YJIy4YlIaloT JAbIXaHUE U IOBbI-
marT norootaeneHue. [lapacuMmnaTiueckue HepBbI, HAOOOPOT, CHIDKAIOT Cepilie-
OveHMe U KpOBSHOE JIaBJIeHHUE, YCHIIMBAIOT COKPAIIEHNE KUIIEUHBIX MBIIII] U OHH-
KalOT NOTOOT/ENICHHUE.

IIpoBepsTe cBOM 3HAHMA!

1. CocraBbTe napbl U3 Ha3BaHWW M CBOWCTB HEPBHOW cHUCTeMbl: A — HeHTpalibHasi, b —
comarnueckas, B — nepudepuueckas, I' — BereratuBHas, /[ — cumnarudeckas, E —
napacumnaruyeckasi; | — mpeacTaBisieT co00M caMOCTOSTENbHYI0, CUMIIATHYECKYIO
U MapacUMIaTUYECKYI0 YacTH, 2 — FOJIOBHOM M CIIMHHOM MO3I, 3 — rOJIOBHbIE U CIIUH-
HbIE HEPBbI M HEPBHBIC Y3JIbl, 4 — YIPABIISIET CKEJIETHBIMU MBILIIIAMH, 5 — OTXOAAT OT
IPYIHOTO U MOSICHUYHOTO OT/ENOB, 6 — OTXOJAT OT HUKHEH 4acTH I'OJOBHOTO MO3ra
1 KPECTLOBOI0 OTAENIa CIIMHHOIO MO3ra.

2. CocraBbTe napsl U3 TEPMUHOB M UX 3HaueHMi: A — HelipoH, b — akcon, B — nennpur,
I' — mepeHbIii y3en, J| — Heps, E — nelipornus, K — penentop; 1 — KOPOTKUI OTPOCTOK
HEWpoHa, 2 — KJIETKa — CITyTHUK HEPBHOM TKAaHW, 3 — JUIMHHBIA OTPOCTOK HEHpOHA,
MOKPBITBIN O0MIEH 000JI09KO0ii, 4 — OCHOBHAsI KJIETKa HEPBHOW TKaHHU, 5 — KOMIUICKC
TeJla HEMPOHOB, PACIIOIOKEHHBIX 32 MPeIeIaMU IIEHTPaJIbHOW HEPBHOW CHUCTEMBI, 6 —
HEBETBUCTHIN OTPOCTOK HEHPOHOB, 7 — HEPBHBIE OKOHYAHUS.

3. CocTaBbTe mapHble OTBETHI U3 HA3BaHUI HEHPOHOB U UX QYHKIUI: A — 4yBCTBHUTENb-
Hble, b — nBurarenvHbie, B — cmemannsle, I' — npomexyTouHsie; 1 — HEpBHbBIE UM-
MYJIbCHI MPOBOAUT B JIBYX HAIPABICHUSX, 2 — MEPEAAeT UMITYJIbChl OT UYBCTBUTEb-
HBbIX K JABUTaTelbHbIM HEMpoHaMm, 3 — MepeAaroT UMIIYJIbChl OT HEWpPOHA K HEHPOHY,
4 — nepefaroT UMILYJIbChl OT LEHTPAIbHON HEPBHON CUCTEMBI K OpraHaM.

OTBeTbTE HA BONPOC:

Pabora OpraHoOB JAbIXaHHS PETYJIUPYCTCA HCHTPOM AbIXaHUS. OILHaKO YCJIOBCK MOXKCT
IMPOH3BOJIBHO YCKOPHUTH, 3aMCIJIUTh WA yFJ'IYGI/ITB CBO€ ObIXaHHUC. Kaxkoe 3HaueHne
HMMEET TaKasi 0COOEHHOCTH OpPraHoOB JAbIXaHHWA IJIA OpI‘aHI/I3Ma?

§ 40. ®yHKIUM HEPBHOI CHCTEMBI

PediexkTopHast pyHKIUSA HEPBHOI cucTeMbl. B oprann3me HEHpPOHBI, B3aUMO-
JEUCTBYsI, 00pa3yroT menovky. Bo30OyxaeHne HEWPOHOB MPOUCXOAUT IOJ BO3JCH-
CTBHEM BHEUTHEW WIJIM BHYTPEHHEW cpenbl. Bo3OykaeHrne B BUIC HEPBHBIX CHTHA-
JIOB TepefaeTcsl B MO3T, OT Mo3ra — K opranam. [IpoBenenue Bo30y:k/1eHUsI HEPBHOM



CHCTEMBbI Ha3bIBaeTCs 8030y0umocmuto. CKOPOCTh MPOXOXKACHUSI BO30YKIEHHS IO
HepBaM MOXeT cocTaBuTh oT 4,4 M o 100 M B cekyHny. Bo30Oysx/ieHre BbI3bIBACT
OTBETHYIO PEaKIMIO B OpraHu3Me — pegiexc.

Pegpnexc — 310 OTBETHAs peaklns OpraHU3Ma Ha BHEIIHUE U BHYTPEHHHE BO3-
JICUCTBHS C YYaCTHEM LEHTPAJIbHON HEPBHOW CUCTEMBI. JeATENbHOCTh OpraHu3Ma,
HAuMHasl OT IPOCTBIX JAECHCTBUI 10 CaMbIX CIIOXKHBIX IIPOLECCOB (HAIPUMEp, MBbILL-
JieHue, pedb, npodeccuoHasbHOoe 00ydeHHUe), OCYLIECTBISETCS B pe3yibraTe ped-
JeKca.

Pedaiexropuas ayra. [IpoiineHHblil myTh HEPBHOTO BO30YKACHUS MPH 00pa3o-
BaHUM pedrekca Ha3bIBACTCS pehnekmopnoil dyzou. PedrexTopHas ayra BKIIOYA-
€T 5 yacteil: peyenmop, yy8cmeumenvHbvlli HelpoH, Yacmy YEeHMPAIbHOU HEPEHOI
cucmemvl, 08uUcamMeNbHbulll Hellpon U pabouuti opean. B coctaB MHOTHX pediiek-
TOPHBIX JIyT' BXOJAT JOMNOJHUTEIbHbIC HEHPOHBI, PACHOJIOKEHHBIE B LEHTPAJIbHON
HEpBHOH crucTeMe (CHMHHOM W TOJOBHOM Mo3re). PednexkTopHas qyra HaumHaeTcs
¢ peuenTopa. Kaxaplii perentop cnenualn3upoBad K BOCOPUITHIO OMPEAETICHHOTO
BO3/ICUCTBUS: JKap, XOJIOJ, 3amax, CBET, JaBJeHUE U 3ByK. PelienTopsl npeodpa3yroT
3TH BO3JCHCTBUS B HEPBHbIE UMITYJIbChl — HEPBHBIE CUTHAJbI. HepBHBIE UMITYIBCHI
00J1aJal0T 3JEKTPUUYECKUMHU CBOMCTBAMH U MEPENal0T UMIYJbChl B LIEHTPAIbHYIO
HEPBHYIO CUCTEMY HJIM MPOMEXYTOYHbIE HEMpOHbI. OT HUX HEPBHbIE CUTHAJIBI Ye-
pe3 JBUTraTelIbHbIe HEPBBI NepealoTcs Ha paboyre OpraHsbl.

Peduniexcol paznooOpa3ubl. HekoTopsie U3 HUX OYeHb MPOCThIE (HarpuMep, OT-
JIepruBaHue PyKH OT TOpsSYEero MJIM OCTPOro MpeaMeTa; MOsSBIECHUE Clie3 B Iiazax
MO/ BO3JICHCTBHEM TOPHKHX BEIIECTB; YMXAaHHME IMPH TONAJaHUU B JbIXaTEJIbHBIC
MyTH MOCTOPOHHUX BEIIECTB M MHOI'O€ JIPYToe), HO €CTh U 00Jiee CIIOXKHBIE.

HepBHasi peryjasiuusi JesiTeIbHOCTH OpraHoB. OyHKIUs HEPBHOM CHUCTEMBI
CBsi3aHa ¢ ee pe(IeKTOpHOM akTHUBHOCTHIO. OTBETHAs peaklus Ha J0oe pasapa-
’KEHUE COCTOMT M3 B3aMMOCOINIACOBAHHOI'O PE(IEKTOPHOIO M3MEHEHHS] MHOTIMX
OpraHoB M cucTeM opraHoB. Hampumep, oTaepruBaHue pyKu OT ropsiuero oObex-
Ta MPOUCXOAUT B PE3YJIbTaTE COKPAILEHUS OJHUX U pacciaalieHus APYTuX MBIIIIL.
[Ipu 3TOoM mpoucxonuT pedeKTOpHOE U3MEHEHUE COKPALICHUS CEPACYHBIX MBIIII]
U YacTOThI JbIxaHus. PeduexTopHas 0cOOCHHOCTh Pa3IUYHBIX OPraHOB U CHUCTEM
OpraHoB CBsI3aHA C MPOILIECCAMU BO30YKJICHUS U TOPMOXKEHHUS B LIEHTPAJIbHON HEPB-
HOH cucteme. Bo3OyxaeHne B HEHPOHAX CBSI3aHO TOSBICHHUEM U yCHJIEHHEM ped-
JIEKTOPHBIX PEaKIUii, a TOPMOKEHHE — C OCITA0ICHUEM WUJITH TTOJTHBIM UCYE3HOBEHUEM
TuX peakuuit. OcnabieHue TOPMOKEHHS MPUBOIUT K YCHJICHHUIO BO30YIMMOCTH.



[ToHOE MICUe3HOBEHUE TOPMOKEHHUSI IPUBOJUT K CHIIBHOMY BO30YXIEHHIO, K yCTa-
JocTU ¥ 3a00JIeBaHUSIM HEPBHOW CHUCTEMBI, MHOI/IA — K CMepTH. TakuMm oOpas3om, B
pe3ynbraTe 4epeioBaHMs U COTNIACOBAHHOCTH ACHCTBUI BO30OYXACHHUS U TOPMOXKeE-
HUSI OCYIIECTBIISIETCSI OTBETHAs PEakiysl OpraHu3Ma Ha BO3JCHCTBHS BHEIIHUX H
BHYTPEHHUX (DaKTOPOB.

B opranusme Bo30yx1eHHE U TOPMOKeHUE depenytoTces. [losBnenue Bo30yxie-
HHSI B OJTHOM HEPBHOM LIEHTPE BBI3BIBAET TOPMOXKEHHE B JAPYroM. TOopMOXKEHUE SIB-
JsieTcs OOpaTHBIM OTPaKEHUEM BO30YXKACHUS M MPEMATCTBYET €ro MCUEC3HOBEHHIO,
0CJa0NICHUIO MK yCUIIEHUI0. Takoe B3auMOJIeCTBHE MEX Y BO30YKJICHUEM U TOP-
MO>KEHHEM oOecreynBaeT MpaBuibHOE (DYHKIIMOHHPOBAHUE OPTaHOB M BCEro Opra-
HU3Ma. Hampumep, nBHKEHHE COMPOBOXKIACTCS MOCIENIOBATEIBHBIM COKpAIICHHEM
U paccrabjeHueM MBI — crudaTeneil u pasrudaresne, a TakkKe MOCIea0BaATEIb-
HBIM TOSIBJICHUEM HEPBHBIX MMITYJICOB CTHOaHMS U Pa3rnOaHus, BOSHUKAIOUINX B
HEPBHBIX IIEHTPAX.

IIpoBepsTe cBOM 3HAHMA!

1. Ompenenure MyTH MPOXOXKICHHUS HEPBHBIX CHUTHAJIOB 1O pedIeKTOpHOW ayre: A —
MPOMEKYTOUHBIH HEHpOH; b — dyBcTBUTENBHBIN HelipoH; B — pabGounit opran; I' —
peuentop; Jl — nBUTaTENbHBIA HEWPOH.

2. CocTaBbTe mapHbIe OTBETHI U3 TEPMHUHOB W MX 3HAa4eHU: A — menmnatop, b — cunaric,
B — peduexroprocTs, I' — peduekcnas ayra, [ — peduexc; 1 — myTh IpoxoxaeHUs
BO30YyKJIeHHS, 2 — MECTO KOHTaKTa HEHPOHOB, 3 — BEIIECTBO, KOTOPOE BBIJACIAETCS
B MOJIOCTH CHHAaIrica, 4 — oOpa3oBaHue pediexca, S — peakuusi OpraHu3Ma Ha BO3JIEH-
CTBUE BHEIIHEH U BHYTPEHHEW CPE/IbL.

Pemute MaTEMAaTUICCKYI0 3a1a41y:

CKOpoCTh pacmpocTpaHeHHs] HEPBHBIX UMIYJIbCOB cocTanisier 100 m/c. Yepes kakoe
BpEMsI IIPU TAKOH CKOPOCTH HEPBHBIX UMITYJIbCOB YEJIOBEK POCTOM 1,8 M 1MOUyBCTBYET
YKOJI KOJIFOYKH Ha cTone?

OTBeTbTe HA BONPOCHI:

1. Ilouemy 9esnoBeK, s/ B MOJNJICHb B CTOPOHY COJHIIA, YUXaeT?

2. B pesynbrate 4epemoBaHnli COKpAIIEHUS M pacciaaOiIeHusT MBI YeJIOBEK JIBUTACTCS
U BBIMIOJIHSET pa3indHble AeicTBus. [loueMy MHOrIa COKpATUBIINECS MBIIIIIBI HE MO-
T'yT pacciabuThCs UITH, HA000POT, paccaaOUBIIMECS MBIIIIBI HE MOTYT COKPATUTHCS?



§ 41. Ctpoenue u GyHKIMH CHHHHOIO0 MO3ra

CnunHoii mMo3r. COMHHOM MO3r PACIOJOXKEH BHYTPHU KaHajla MO3BOHOYHOIO
cTonba B Buje OenoBaToll HUTH. Y B3pOCIIOrO YeloBEKa ero JinHa cocTaBiser 40—
45 cm, macca — 30—40 1, auameTp — okono 1 cm. CIMHHON MO3T COCTOUT U3 He1020
u cepoeo eewjecms. benoe eeuyecmeo NOKphIBaeT MO3I CHAapyXW, a cepoe eeuje-
Cmeo 3aHUMaeT LIEHTPaJIbHYI0 ero 4acTh (puc. 66). B monepeunom paspese cepoe
BEIIECTBO, OKPY’KEHHOE OeJIbIM BEIIECTBOM, HallOMMHAET KpbuUibs 0abouyek. Cepoe
BEIIECTBO 00pa3yeT Mo OJHOW Mape MepeaHuX U 3aJHuX KopeuikoB. Hepsbl Oenoro
BEIIECTBAa 00pa3yloT HEPBHBIE MyTH, HAMPABJICHHbIE MO0 COMHHOMY MO3Ty BBEPX U
BHU3. [myOokast 60po3aa, mpoxosiias 1no nepeaHei u 3ajaHel MOBEPXHOCTH CIIUH-
HOT'O MO3Ta, pa3JieliseT ero Ha JIEBYIO U MpaBylo YyacTu. [lo HeHTpy CnMHHOroO Mo3ra
MPOXOJUT CIMHHOMO3TOBOM KaHaJl, 3aMOJHEHHbBIN CIMHHOMO3TOBOM JKUJIKOCTBIO.

N3 cnuaHOro Mosra BbIXOAUT 31 mapa cMenIaHHBIX CHMHHOMO3IOBBIX HEPBOB.
Kaxxp1if HepB HauMHAETCA OT MEPEeIHEro W 3aJHEr0 KOPEIIKOB. 3aJHUE KOPEIIKU
COCTOSIT U3 YYBCTBUTEIBHBIX HEPBOB, HAYLIUX OT PELENITOPOB KOXKU, MBIIII U BHY-
TpeHHUX opraHoB. CKOIJIEHUs TeN ABUTaTEIbHBIX HEHPOHOB MO OOKaM CIMHHOTO
Mo3ra 00pa3yloT CHMHHOMO3IOBbIE HEpBHBIC y3Ibl. [lepeqHue KOpemkKku cocTosAT U3
AKCOHOB JIBUTATEIIbHBIX HEHPOHOB.
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HepBHble uMIyJIbCbl OT pPELENTOPOB YEpe3
3aJIHUE€ KOPEUIKM NEPENaroTCs NPOMEKYTOYHBIM
HEHMpPOHaM, OT HUX II0 NEPEIHUM KOpEeUIKaM — pa-
O6ounMm opraHaM. UyBCTBHUTEIbHbIE U JIBUTATENb-
HbI€ HEPBBHI IPU BBIXOJE M3 CIIMHHOTO MO3ra Co-
EAMHAIOTCS BMECTE M PANOM CO CIIMHHBIM MO3IOM
00pa3yloT CMEIIaHHbIE CIIMHHOMO3TOBBIC HEPBBL
Kaxapiit HepB ympaBisieT paboTON OIpeaeneHHo-
ro opraHa MJIA TKaHM.

Puc. 66. Ctpoenue CIMHHOTO MO3Ta: ClieBa — OO
BUJI; CIIpaBa — MOTMIEPEYHBIEC Pa3pe3bl HA PA3IUIHBIX
YPOBHSX CIIMHHOTO MO3ra: / — IEWHBIN; 2 — rpyIHOM;
3 — MOSICHUYHOM; 4 — KPECTIOBBIN; 5 — 000JI0UKa
CIIMHHOTO MO03ra; 6 — 0ejloe BEIECTRO;

7 — cepoe BeIleCTBO.




@OyHKUIMA CHUHHOTO M03ra. CIMHHON MO3T BHITIONHSET peqhieKmopHyo U npo-
s00HuKosy @ynxyuu. Ero peghnexmopnasn ¢pynkyua cBsizana c cepbiM BELIECTBOM.
B cepom BemecTBe HaXomATCs HEPBHBIE LIEHTPHI, YIPABISAIONIUE PaOOTON CKeleT-
HBIX MBI (KPOME MBIIII] TOJIOBBI), CEPIIla, KeIyaKa, MOYEBOTO IMy3bIps, KPOBe-
HOCHBIX COCYJIOB, XeJle3 U JPyTUX BHYTPEHHUX OpraHoB. HepBHbIE IEHTPHI COCTOSIT
U3 MHOTOUYHMCIIEHHBIX MPOMEXKYTOUHBIX HEHPOHOB. Uepe3 HUX MPOXOAHT pedIiek-
TOpHAs JyTa, HEPBHBIC CHTHAJBI OT PEIENTOPOB aHAIM3UPYIOTCS, TPpeoOpa3yrTcs
B HEPBHBIC UMITYJIBCHl M TIEPEAAOTCS PAOOYNM OpraHaM.

B cimaHOM MO3re B 00J1aCTH TOSCHUIIBI PACTIONIOKEH IIEHTP KOJIEHHOTO peduiek-
ca, BBIIlIE TPYAHOrO OTAENa — PACUIMPEHHSs 3pauka, B KPECTIOBOM OTJEJIEe — MOYe-
BbIJIesieHUs. KOleHHBIH peduieke MposSBIIsIeTCS B BUJIE PE3KOTO MOTHATHSI HOTH TPU
yaape CyXOXKUJIUHN, paCHOJI0KEHHBIX HUKE KOJIEHHON YalleuKH.

Ilpoeoonukosas pynkuyusa CiiHHOTO MO3ra CBsi3aHa € O€JIbIM BEHIECTBOM CITHH-
HOro Mo3sra. HepBbl Oestoro BemiecTBa CBA3BIBAIOT CITMHHON MO3T C TOJIOBHBIM MO3-
roM. HepBHBIE UMITYJIBCHI, TOCTYMAOIIKE OT PELENTOPOB B CIIMHHON MO3T, Nepe/a-
I0TCS K BEPXHEH 4acTH CIIMHHOIO MO3ra U rojIoBHOMY Mo3ry. OT roJIoBHOIO MO3ra
HEPBHBIE UMITYJILChI 110 HUCXOJSAIIUM HEPBHBIM MYyTSAM IMEPENal0TCs B HUXKHUE OT-
JIEJIbl CITMHHOTO MO3Ta U PacIoOKEHHbIE HUXKE OpraHbl.

Pednexcrl cnuHHOTO MO3ra KOHTPOJIMPYIOTCS TOJOBHBIM MO3roM. Paboty cepn-
11a, JKeJIYyJIKa, MOYEBOT'O MY3bIPs, MOJOBBIX JKEJe3 U APYTUX OPraHOB CIIMHHOM MO3T
KOHTPOJUPYET BMECTE C TOJOBHBIM MO3roM. [Ipu MoOBpexAeHUM CIIMHHOTO MO3ra
HaApYyIIaeTCs CBSA3b MEXKY CIUHHBIM U TOJOBHBIM MO3TOM. Y MOCTpPaJaBIIEro HOp-
MaJibHO QYHKIIMOHUPYIOT PedIIeKChl TOJOBHOTO MO3ra, HO M3-3a pa3pylIeHHs HEPB-
HBIX IIEHTPOB MHOTHME CIHHHOMO3TOBBIE peduiekchl ucue3arT. [Ipu 3Tom y mocT-
pa/iaBIIero TOJI0Ba MOXKET JIBUTaThCsl U MOBOPAYMBATHCS, OJTHAKO OpPTraHbl, PacIoso-
’KEHHbIE HUKE TIOBPEXKICHHOM 4acTH, OKa3bIBAIOTCA MapajIu30BaHHBIMU.

IIpoBepbTe cBOM 3HAHMS!

1. CocTaBbTe Taphbl U3 HA3BAHUN YaCTEH CIIMHHOTO MO3Tra M MX CBOMCTB: A — CIIMHHOMU
Mo3r, b — cninHAHOMO3roBOM KaHal, B — 6opo3asl, [' — B monepeunom paspese, [l — ce-
poe BemiecTBo, E — Genoe BemiecTBo, XK — mepeqnue u 3ajiHAe KOpemku; 1 — nenst
CIIUHHOW MO3T Ha J[BE IMOJIOBHHBI, 2 — MPOXOJUT IO IEHTPAIbHON vacTH, 3 — obOpa-
3YIOT 1O OJIHOH Mape MepeHuX U 3aJHUX KOPEIIKOB, 4 — HEPBBI 00Pa3yOT HEPBHBIC
MyTH, 5 — 00pa3yeTcsi OT Ceporo BEIIecTBa, 6 — PaCIOIOKEH B KaHalle TIO3BOHOUHHUKA,
7 — COCTOUT M3 CEPOTo BEIIECTBA, OKPYKEHHOTO OCIBIM BEIICCTBOM.

9 — buonorus (YenoBek u ero 3710poBbe), 8 Kiacc _129



2. CoctaBbpTe mapbl M3 Ha3BaHUW OTHEIOB CIIMHHOTO MO3ra M MX CBOMCTB: A — cMe-
IIaHHbIE HEpBbI, b — cepoe BemecTBo, B — Oenoe BemecTBo, I — HEpBHBIE LEHTPHI,
J — 3anHue kopewiku, E — nepegHue kopemku; 1 — pacrnosnoxeHo cepoe BEellecTBO,
2 — COCTOWT M3 Tela MPOMEKYTOYHBIX M JIBUTaTEJIbHBIX HEHPOHOB U UX OTPOCTKOB,
3 — mpoxXonAT JBUTATeNbHbIC HEpBblL, 4 — 31 mapa, OTXOAMT OT MEPEAHMX U 3aJHHUX
KOPELIKOB, 5 — MPOXOJAT UyBCTBUTEIbHbBIE HEPBBI, 6 — COCTOUT U3 JIJIMHHBIX OTPOCT-
KOB HEHPOHOB.

3. CocraBbTe mapbl M3 Ha3BaHHI CIMHHOMO3IOBBIX HEPBOB M UX (QyHKUMA: A — ped-
JEeKTOpHOCTh, b — mpoBonumocTs, B — cnuaHOMO3roBBIE pediekcs; 1 — cBsizaHa ¢
HepBaMu 0€JIoro BemiecTBa, 2 — KOHTPOJHMPYETCS TOJOBHBIM MO3IOM, 3 — CBfA3aH C
HEpBaMU CEpOro BELIECTBA.

OTBeTbTE HA BONPOCHI:

1. ITpu moBpexIeHUM KaKOW YacTh PeICKTOPHOM AYTU KOJCHHOTo pedJiekca He BO3HU-
KaeT KOJICHHBIH pediekc?

2. Tlouemy mpu MOBPESKICHUHM CIIMHHOTO MO3Tra HM)KHHE KOHEYHOCTH TEPSIOT MOJBHXK-
HOCTB?

§ 42. Crpoenue u GyHKUUM TOJTOBHOIO0 MO3ra

T'onoeoii mo32 BNAETCS LIEHTPAIbHBIM OTAEIOM HEPBHOW CHCTEMBbI, KOHTPOJIU-
pyromuM Bce GYHKIIMH Oprann3Ma. Briciiast HepBHas AEATEIBHOCTh YEI0BEYECKOTO
OpraHu3Ma Tak)ke CBsizaHa ¢ (DYHKIMEH roJOBHOro mMo3ra. Macca mo3ra B3pocio-
ro uenoseka coctasiser 1020—1970 r, noBopoxkaenHoro — 450 r. B crapocTtu Bec
MO3ra HECKoJIbKO yMeHsbluaercs. [o 20 neT Bec Mo3ra 4einoBeka yBEIUYMBACTCS B
3,54 paza, a Bec ero tena — B 20 pa3. Bec mo3ra yBennuuBaeTcsi B pe3yJsibTare
pa3BUTHS M YTOJILIEHUS] MUEIMHOBON O00OJOYKH, YTOJIIEHUS KOPbl U yBEIUUYCHUS
HEPBHBIX KIETOK. ['010BHOM MO3r conepkut Oonee 100 MusinapioB HEHPOHOB.

CTpoeHue roJIoBHOro mMo3ra. I'0JIOBHOW MO3I PACIONIOKEH BHYTPHU YEpPEIHON
KOPOOKH U COCTOUT U3 CMEoJa Mo32a W OONbUUX NOAYULAPULL 20]I08HO20 MO32d.
Cmeon 20106H020 M032a COCTOUT W3 IPOJOJIrOBATOrO MO3ra, MOCTAa, MO3KEUKa,
CPEAHEro U MPOMEeXYTOYHOro Mo3ra (puc. 67). B mpogonrosarom, cpeaHeM U mpo-
MEXYTOYHOM OTJIEJIax MO3ra Cepoe BELIECTBO HAXOJUTCS B OEJIOM BEILECTBE B BUJIE
OTAENBHBIX rpaHyi. B Mo3xkeuke, MOCTe U OOJBIIMX MONYLIAPUAX CEPOE BEILECTBO



Puc. 67. Otaensl rogoBHOTO Mo3ra: / — OONbIINe MOTyIapus;
2 — IPOMEKYTOYHBIN MO3T; 3 — CPEIHUNA MO3T; 4 — MOCT; 5 — MPOJI0JTOBATHIN MO3T;
6 — MO3KEUOK; 7 — MO30JIUCTOE TEJO.

o0pa3yeT Kopy, MOKphIBaIOIIyI0 Oeoe BemecTBO. benoe BemecTBo ToIoBHOTO MO3-
ra oOpasyeT HepBHbIC MyTH, CBA3BIBAIOIIUE MO3I CO CIIMHHBIM MO3TOM U JPYTUMHU
OTJIeJIaMH TOJIOBHOIO Mo3ra. M3-3a HaiuuMsi HEPBHBIX IYTEW BCE YacCTH HEPBHOM
cucTeMbl (DYHKIIMOHUPYIOT KaK €IUHOE IeJIoe.

Cepoe BemecTBO MO3ra BBIIOJIIHAET pe(ueKTOPHYIO (QyHKIHIO.

IIpoxoarosarelii MO3r SBIISIETCS MPOJOJIKEHHEM CIIMHHOTO MO3ra. BeInosHseT
pedIIeKTOpHYI0 U MPOBOAHUKOBYIO (hyHKIMH. B ero cepom BemecTBe comepxarcs
HEHTPHI IBIXaHUS, PETYJISIIUN CEpAIICONCHN S, MUIIICBAPEHI S, 3aIIUTHI (OTKPHIBAHUE
U 3aKpBIBAaHUE TJIa3, YMXaHUE, KaIlelb).

BaposaueB MoCT pacrnoyiiokeH MEX1y MPOAOJITOBAThIM U TPOMEKYTOYHBIM MO3-
roM. B HeM UMEIOTCSI TIEHTPHI ABWKECHUS TJa3HOTO S0J0Ka M MBI Jnna. Yepes
HEro HEPBHBIC UMITYJILChI U3 MPOAOITOBATOTO MO3ra MEPealoTcsl B APYTUe OTAEIbI
MO3ra.

B cpeanem Mo3re paznuyaroT 4eTBEpOXOJIMHUE, HOKKU Mo3ra. B Hem HaxoasiTcs
MOJIKOPKOBBIE LEHTPbI, PEryIUPYIOIINE TOHYC CKEJIETHBIX MBIIII, TOHKUX JBUXKE-
HUH MaJbIeB, peIeKChl 3pSHHS, CllyXa U OpueHTHpoBaHUs. C TOMOIIBIO OPHUECHTH-
POBOYHBIX pe(hICKCOB TOJI0BA U TEJIO NMOBOPAYMBAIOTCS B CTOPOHY 3BYKa WIJIHM CBETA.



Puc. 68. IloBeneHue yeoBeKa Mpu MOBPEKACHUN MO3KEUKA!
1 — MO03Xe4oK; 2 — IpoKaHUE MajbICB MPU KOHTAKTE C KOHUMKOM HOCA;
3 — maTkas moxoJika; 4 — HapyIIeHUue PaBHOBECHS; 5 — HAPYIICHUE TIOYepPKa.

[TpononrosaTsiii Mo3r, BaponueB MoCT U cpeTHUI MO3T BMecTe 00pa3yloT cmeon
Mmo3ea. VI3 cTBONa MO3ra OTXOAAT 12 nap roJoBHBIX HEPBOB, COEAMHSIOIIME MO3T C
OpraHaMmM 4yBCTB, XeJle3aMH ceKpellMu u MbliaMu. OJHa napa u3 HuX — OysK/aa-
IOLIME HEPBBI — COEIMHSET MO3I C CEpPALEM, JIETKUMHU, KEIyIKOM U IPYyTUMHU BHYT-
PEHHUMH OpraHaAMH.

IIpomesKy TOUHBIN MO3I PacIONOKEH HAJl CPEAHUM MO3roM. B ero cepom Bewie-
CTBE PACHOJIOKEHBI HEHTPbl KOOPAMHALMK pabOThl BHYTPEHHUX OpraHoB. B sTom
MO3Ir'e HaxOJsATCsl HEPBHbIC LIEHTPhl OOMEHA BEIECTB, YYyBCTBA CHITOCTH, TOJIOAA,
JKaKJ1bl U1 KOHTPOJIS [TOCTOSIHCTBA TEMIIEPATYpbl Tesa. Yepes mpoMexyTOUHbIA MO3T
B KOpY OOJIBIIMX MOJIYHIApUNA MO3ra MOCTYNAalOT HEPBHBIE CUTHAJIBI OT OPTaHOB CITYy-
Xa, 3peHMs, KOKH, BKyca U JPyrUX PeLenTOpOB.

Mo3:xe40K COCTOUT M3 ABYX NOJYIIAPU, PACHOI0KEHHBIX Ha MPOIOJITOBaTOM
MO3re, COeIMHSIETCS HEPBaMM C JPYTMMH OTAEIaMH FOJIOBHOTO MO3ra M CIIMHHBIM
MO3roM. MO3e4oK KOHTPOJIUPYET JIBUKEHHUE U TOHYC CKeJIeTHBIX MbIlL. IIpu nos-
PEKICHUN MO3KEUKa M3-3a CHM)KEHHUS MBIIIEYHOIO TOHYCA HApyILIAeTCs KOOPAH-
HalUsl JIBUKEHUI W paBHOBECHE Teia. Y 4YeJOBEKa C MOBPEXJIECHHBIM MO3KEUKOM
MOXO/JIKa CTAHOBUTCSl HEYBEPEHHOM U IIATKOM; U3-3a APOKaHUs MAJIbIEB €ro MoyepK
CTAHOBUTCSI HEPa30OPUYUBLIM; OH HE MOXET MPOJIETh HUTh B UTIY (puC. 68).



IIpoBepnTe cBOU 3HAHMS!

1. CoctaBbTe mapsl U3 Ha3BaHMI OTIENOB MO3ra M UX OCOOEHHOCTEH: A — MpoaoaroBa-
ThIM MO3T, b — Mo3xkeuok, B — moct, I' — cpenHmii Mo3r, /[ — mpoMeXyTOYHBII MO3T,
E — Gonpmne monymapus; 1 — coctouT u3 1 JIeBoi 1 mpaBoii 4acTel, 2 — pacroioKeH
MEXJly MPOAOJITOBATBIM M CPEJHUM MO3IOM, 3 — COECJMHEH CO CHMHHBIM MO3IOM U
MOCTOM, 4 — PacIoJIoKeH IO 3aThIJIOYHON J0JIeH OONBINNX MOMyIIapuid, 5 — pacmo-
JIO’KEH HaJ CPEAHMM MO3roM, 6 — pacnonoxxeH noa BaponueBsIM MOCTOM, 7 — COCTO-
UT U3 MPOAOJrOBaTOr0 Mo3ra, BaponueBa MocTa U CpeHEro Mo3ra.

2. CocraBpTe mapbl U3 Ha3BaHWM OTZENOB MO3ra M PACHOJIOKEHHBIX B HUX HEPBHBIX
LIEHTpOB: A — mpoponroBatsiii, b — cpennunii, B — npomexyTounsiii, I' — M03keuok,
I — ctBoin, E — BaponueB mocT; 1 — npixanue, KpoBooOpaiieHue, muiieBapeHme, 2 —
oOMeH uH(pOpManuel MeXay MPOBOASIIUMU CHCTEMaMH, 3 — CIyX, 3peHHEe, TOHYC
MBI, 4 — KOOpPAWHALMS JAbIXaHWs, ABUKEHHE IJIa3 W TOJOBbI, 5 — KOOpAWHALUS
JBUKEHUH Tena, 6 — perysiius HEPBHOW M YHIOKPUHHON CHUCTEM.

OTBeTHTE HA BOIIPOCHI:

1. Bo30ysxieH1e He NOCTyHaeT B TOJIOBHOM MO3I, HO CUTHAJbl OT TOJIOBHOIO MO3ra K Op-
raHaM MOCTyHarT HOpMasibHO. UyBCTBYET JIM B TAaKOM Clly4ae YEJOBEK YKOJbl UIJIbI
Ha majblax pyk?

2. Opranusm — 3T0 1eJas CUCTeMa, B KOTOPOM Bce opraHbl padboTaroT rapmoHuyHo. Ilo-
4eMy MPH MOBPEXAECHHH CIMHHOTO MO3ra IOJOBHOW MO3T MPOAOKAET (YyHKIMOHH-
poBaTh HOPMAJILHO?

§ 43. Crpoenne 00JIbIIUX MOJYLIAPUI
ro0JIOBHOT0 MO3ra

Crpoenue. [010BHOI MO3r COCTOMT M3 MPABOIr0 W JIEBOTO MONYILIAPUM, COEAU-
HEHHBIX MEXKIY C000i MO307HCThIM TeioM. [lomymiapusi TOIOBHOrO MO3ra MMEIOT
nBa ciosi. HapyskHBI c10il U3 ceporo BemiecTsa o0pa3yeT KOpy I'OJIOBHOI'O MO3ra.
[Ton HUM HaxoAUTCs BHYTPEHHUH ciod u3 Oenoro BemiecTBa. TonmuHa KOPKOBOro
ciost coctasinser 2,5-3,0 mm. Cepoe BeliecTBO KOpbl 00pazyeT O0po3bl U U3BHIIU-
Hbl. Takas CTPyKTypa KOpbI MO3BOJISIET pa3MECTUTh B HEeW upe3BbIUaiiHO OO0JbIIOE
KOJIMYECTBO HEPBHBIX KJETOK. B kope oOoux momymapuii Haxoautcs okono 14-16
MUJUIMAPJOB KJIeTOK. Eciau pacnpaBUTh Bce U3BHIMHBI U OOPO3/1bI KOPBI TOJIOBHOTO

MO3ra, TO UX 00IIas IIoans cocrasuiaa oul 1468—1670 cm?



Puc.69. Otensl KOpbl OOJBIINX TOTYIIAPUNA TOJIOBHOTO MO3Ta:
1 — nobHnas; 2 — TeMeHHast; 3 — 3aTbIOYHAs; 4 — BUCOYHAs;, 5 — MpeALeHTpaIbHas
0opo3na; 6 — neHTpanbHas 60po3/a; 7 — MOCTIeHTpalbHas 60po3/a; § — OOKoBas
6oposna; 9 — Mo3xke4dok; /() — cTBOJ Mo3Ta.

KonnyecTBO M3BUIIMH KOPHI FOJIOBHOTO MO3ra y JIIOJEH MOYTH OJUHAKOBO, HO
OHM, TaK )K€ KAaK M y30pbl Ha JIAJOHAX PYK, OTIIMYAIOTCS LIMPOKOM Bapualueq.
Bonpiue momymapus roJoBHOTO MO3Ta ACTATCA Ha JTOOHYI0, BUCOUHYIO, TEMEHHYIO
Y 3aTBIJIOYHYIO 30HBI. [lo1 MUKpPOCKOIIOM BHMJHO, 4YTO KOpa COCTOUT U3 IIECTH CIIOEB
KJIETOK.

30HbI KOpbI GOJBIIMX MOJymapuid. B 3aBucumocTn oT (QyHKIUN HEpBHBIX
KJIETOK, PAacCIOJIOKECHHBIX B PAa3JIMYHBIX YacCTAX KOPBI, Pa3audyaroTCs TPU 30HBIL

Puc. 70. PacrionnoxeHHe BBICIINX
HEPBHBIX LIEHTPOB B NOIYILIAPHUIX
TOJIOBHOTO MO3ra: / — OOOHSHHUS;
2 — nuchMa (TIpaBas pyka)
3 — ocs3anus (1paBast pyka); 4 — ciIyxa;
5 —peuu; 6 — cuera; 7 — YTCHHUS,

8 — 3penus; 9 — ocszanus (JieBas pyka);
10 — BocTIpUsITHS 3ByKa, UHTOHALIUU;
11 — opueHTHpPOBKY; /2 — onpeeseHust
reOMETPUUYECKUX PUTYP.




owpywenus, osudxcenus N accoyuamusnas. COBOKYITHOCTb HEPBHBIX KIIETOK 30Hbl
ouiyujeHus SABISETCS BbICLIMMU HEPBHBIMHU LIECHTPAMH BCEX OPraHOB YYBCTB YEJIO-
BEKa. DTH LEHTPHI MOIYYalOT HEPBHBIE UMITYJIbCHI OT PELENTOPOB OPraHOB YYBCTB,
TaKMX KaK KOXa, 3peHHe, ClyX, 0OOHsHHE M BKYC. CKOIUUIEHHE HEpPBHBIX KJIETOK
0guzamenbHOul 30Hbl OONBIINX MONYLIAPUNA TOJIOBHOTO MO3Ta CIYKHT BBICIIUMHU
HEPBHBIMH LIEHTPAaMU JBUKEHHUSI BCEX YacTeW yesioBeyeckoro tena. OHU BOCIPUHU-
MalOT HEPBHBIE UMITYJIbCHI OT PELIENITOPOB MBIIII, CYCTaBOB M KOCTEM.

HepBHble KIETKH accoyuamuenvlx 300 HE CBSI3aHbl HEPBHBIMU MYTSIMHU C TKa-
HAMHM U OpPraHAMM 4YeJIOBEYECKOro Tesa. OHM CBA3BIBAIOT HEPBHBIE KJIETKH B pas-
JUYHBIX YACTAX KOPBI FOJOBHOIO MO3ra. DTHU 30HbI AHAJIM3UPYIOT U CHHTE3UPYIOT
CUT'HAJIBI, OCTYIAOIINE U3 30H OLYLICHUS U JBHKCHUS.

Kopa monymapuii roJoBHOrO Mo3ra siBIseTCsl (PU3HOIOTHIECKO OCHOBOM HEPB-
HOIl aKTMBHOCTHU uesloBeKa. MBIIIJIEHUe, CO3HaHKUE, MaMsATh, HOHUMAaHHUE, CI0Cco0-
HOCTH YeJIOBEKa, OBJAJICHUE 3HAHUAMH, KyJIbTypa OOIIEHUs C JPYTHMHU JIIOJIbMHU,
oOyueHue npodeccuu U BBIMOJIHEHUE JIPYTUX CIOXKHBIX JACUCTBUN SIBIAIOTCS pe-
3yJBTAaTOM JIEATEIBHOCTH KOPbI OOJBIIMX MONylapuid. B pa3nuyHbIX 4acTax KOpbI
PAacIoNoKeHBI HEPBHBIE IIEHTPHI, BBITIOIHAIONINE pa3iandHbie GyHKIUN. B 3aTpU104-
HOM 4aCTH KOPbI PacloyaraeTcs LeHTP 3peHus], B BUCOYHOM YacTu — LIEHTp CllyXa, B
HIDKHEM BHYTPEHHEM OT/iesle JJOOHOW 4acTH — LEHTP OOOHSIHMSI, B NMEpeaHeN LEeHT-
pajbHOM M3BWJIMHE TEMEHHOM YacTU — JABUTATENbHBINA LEHTP, B 3aJlHEH LIEHTpajb-
HOW W3BMWJIMHE — YyBCTBUTEIBHBIN LIEHTP KOXKH.

IIpoBepbTe cBOM 3HAHMS!

1. CocTtaBbTe mapHble OTBETHI M3 HAa3BAaHMH 4YacTeil KOPbI MOJYLIAPHA U UX OCOOEHHO-
cTeii: A — Oonpiiue modymapus, b — cepoe BemectBo, B — Genoe Bemectso, ' —
HOJIKOPKOBBIE siApa, J| — Mozonucroe teno, E — moBepxHocTh Kopbl, K — Gopo3zza;
1 — cocToAT U3 ceporo BemecTBa B OEJIOM BEIIECTBE, 2 — 00pa3yeT HECKOJIBKO CI0EB
KOpBI, 3 — COCTOMT U3 HEPBHBIX BOJIOKOH, CBSI3bIBA€T MONyMIApusA, 4 — NEIUT KOPY
Ha 30HBI, 5 — COCTOMT U3 B3aMMOCBA3aHHBIX JIBYX IOJYyIIApHi, 6 — PaCIONOKEH I0J
CepBIM BEIIECTBOM, 7 — COCTOUT U3 M3BUIMH U OOPO3JIOK.

2. 3anmuInTe Ha3BaHUs OONBUIMX MOJYIPOBOJHUKOBBIX 30H M UX (QyHKIUI B mapax: A —
ocs3anue, b — aBmkenue, B — accounatusHoe; | — coeqUHAET HEPBHBIE LEHTPHI, 2 —
aHAJIM3UPYET HEPBHBIE MMIIYJIbCBI, IIOCTYMAOIUE U3 OPraHOB YyBCTB U JBUKCHUS,
3 — nosy4aeT HEpBHBIE UMITYJIbChI OT OPraHOB.



3. CocraBbTe napsl U3 Ha3BaHUN HEPBHBIX LIEHTPOB U MECT UX PACIHOJIOKECHHS: A —
LUEHTp AblxaHusi, b — ueHTp ciyxa, B — ueHTp 3amnaxa u Bkyca, I — KO)KHO-MbILIEUHOE
YyBCTBO, /| — BHUMaHuE U MPOU3BOJIbHBIE JIBUKEHUS; | — BIepean BUCOUYHOM 4acTH,
2 — BHCOYHAs YacTh, 3 — MO3aJIM [EHTPAIBHOU O0pO3/bl, 4 — BIEpen HEHTPAIBHOM
0O0pO3/1bl M B JIOOHOW YacTH, 5 — B 3aTHUJIOYHON YacTH.

OTBeTHTE Ha BOIIpoC:

NwmeroTes CBCACHHS O BOCIIMTAHHUH XHMBOTHBIMU ,ueTeﬁ. Hoquy TaKHUE€ NCTH, BCPHYB-
Iuecsia B 06IJ.ICCTBO J'IIO,I[CI\/'I, HE MOI'YT HAYYUTLCA TOBOPUTH U XOAUTH Ha ABYX HoTax?

§ 44. bosie3HH HePBHOI CHCTEMbI M MX NPOPHIAKTHKA

boJie3Hn cmUHHOrO MO3ra M ero HepBoB. Bupyc rpunmna u Ipyrue MUKpOOp-
TaHU3Mbl MOTYT CTaTh MPUYMHON BOCIAJIEHUS] HEPBOB M HEPBHBIX FaHIINN (y3JIOB).
BocnaneHue 4yBCTBUTEIBHBIX HEPBOB HA3BIBACTCA Heépaaizuen. 11pyn 3ToM nosBis-
eTcs CHIIbHas 00JIb B MOPayKeHHOW 00IacTH HEPBHOW cHcTeMbl. Tak, HarpuMep, Ipu
BOCIIAJICHUH TPOMHUYHBIX HEPBOB OOJIb TMOSIBIISIETCS B JIMIIE, TIa3ax U 3y0ax.

Bocnanenue aBuratenbHbIX HEPBOB NPUBOAUT K Hespumy. IIpn HeBpuTe B pe-
3ysbTaTe 00€3BUKEHHUSI U Mapajnya MBI IPOUCXOAUT UCKPUBIIEHUE OJHOU CTO-
POHBI JIMLIA U yIJIA PTa.

YacTto mpu ymeMIEHUN HEPBOB, OTXOAAIIMX OT MOSCHUYHOIO M KPECTLOBOIO
OTJEJIOB NO3BOHOYHHKA, BOSHUKAIOT PAOUKYIUM, WIH 0CMe0XoHOpo3. 1lpnunHoii
O0JIe3HU ABJISIIOTCS MPOCTY/JHBIE 3a00J€BaHUS WM TSDKENasi Harpys3ka Ha I03BO-
HOYHUK.

Honuomuenum (NeTCKUl mapainy) MOSBISETCS B pe3yJibTare BUPYCHOM HH-
dexuuu ABUTaTeNbHBIX HEHPOHOB (MOTOHEHpOHOB). [Ipu 3TON OGOJNIE3HHM MBILIIEI
YaCTUYHO WJIM IMOJHOCTHIO MOTYT HOTEPSITh CIMOCOOHOCTH K COKPALICHHUIO, MO3TO-
MY OpraH, yIpaBise€Mbli NOPa)KEHHbIM HEPBOM, YACTUYHO WJIM NOJHOCTHIO MOXKET
OBITH 00€3/IBUIKEH.

Bose3nn ronosHoro mosra. I'unepmonus (NOBbIILICHUE KPOBSHOIO JTaBJICHUS)
U amepocknepo3 (Cy’kKeHUe KPOBEHOCHBIX COCYJIOB) MOT'YT CTaThb HPUYMHOM Hapy-
IIEHUS] KPOBOOOpAILEHHsI B MO3I'€ WJIM BbI3BATh KPOBOM3JIUSHUE B MO3T BCIEICTBHE
pa3pblBa KanwuIApoB. B pe3ynbprare mocTyIieHue KUCIOPOAa U MUTATENIBHBIX Be-
IIECTB B MO3I' yMeHblIaeTcs, 1 pabora mMo3ra Hapymaetcs. [Ipu sTom moBpexie-
HUE HEPBHBIX LIEHTPOB JIBUKEHUS MPUBOJIUT K IMOJHOMY OOE3ABMKMBAHUIO ITHUX



opraHoB. MHorza B pe3ysbTaTe COTPSCEHUs MO3ra, MPU CUJIBHOM HCIyre, KpOBO-
noTepe WK TMOA JISHCTBUEM CHIIBHOW OOJM YeOBEK MOXKET MOTEepsATh Co3HaHue. B
TaKMX CIIy4yasXx y Hero HauMHaeT 0OJeTh rojioBa, B ria3zax TemHeeT. OH OnenHeeT,
€ro TeJIO0 MOKPBIBAETCSI XOJOIHBIM TOTOM, Y HEro 3aMeJIsioTCs cepaleOueHne u
neixaHue. YenoBeka, MOTEPSIBIIETO CO3HAHUE, HEOOXOIUMO YIIOKUTh Ha CIUHY, €ro
rojJIOBy ONycTUTh. Eciin yenoBeka HaYMHAET TOIIHWUTH, €r0 YKIAIBIBAIOT Ha OOK
WM Ha )KUBOT, PACCTETUBAIOT €r0 BOPOTHHK, B JIULIO €My OpBI3raloT BOAY U JAIOT
MOHIOXATh HAIIATBIPHBINA CIUPT.

VYiemiieHre yepena B pOIUIbHBIX MYTAX MPU POKICHUH peOEHKa MOXKET CTaTh
NPUYMHON TIOBPEKJIEHUS TOJIOBHOTO MO3ra. B mepuos pas3BuTHs 1ioga B yTpoOe
UHQEKIIMOHHBIC 3a00JICBaHUsI MAaTePU TAK)KE MOTYT MPHUBECTH K HAPYIICHHUIO Pa3-
BUTHS HEPBHOH cucTeMbl. K TakuM OO0JIe3HSIM OTHOCHTCS, HAIPUMEp, MpeKpaIieHne
pa3BUTHUA KOCTEH yeperna U KOphl TOJIOBHOI'O MO3ra, Ha3bIBaeMOe MUKpouedanuei.
Hapyiienue paboThl HEPBHON CUCTEMBI MOXKET ObITh BBI3BAHO XMMUUYECKUMU Bellle-
CTBAaMH, SJIOM >KUBOTHBIX M TpUOOB, CIUPTHHIMU HAMUTKAMU U HAPKOTUYECKHUMHU
BEIECTBA. AJIKOrOJdb U HAPKOTHYECKHE BEIECTBA JIETKO MPOHUKAIOT B HEPBHBIC
kieTku. [Ipy nauTensHOM YHOTpPeOJIEHWH OHM BBI3BIBAIOT HApPYUICHHE Mepeaadyu
HEPBHBIX UMITYJICOB, 0TOOpa M MepepabOTKH MOCTyIANIed B MO3T HH(OpMaIuy,
3aMEIISIIOT PEAKIIMKU YEJIOBEKa HA BHEIIHUE BO3JEHCTBHUS.

IIpoBepbTe cBOM 3HAHHUS!

1. CocTaBbTe nmapbl U3 Ha3BaHUM O0JE3HEH CHMHHOIO MO3ra M MX NMPUYMH: A — HEBPUT,
b — neBpanrus, B — paguxynut, I' — nonuomuenut; 1 — yieMmiaeHue HEpBOB, OTXOs-
IIMX OT MOSCHUYHOTO M KPECTIIOBOIO OT/EJNIOB, 2 — BUPYCHasl O0JIC3Hb JBUraTeIbHbIX
HEPBOB CIHMHHOIO MO3ra, 3 — BOCHAJICHUE 4yBCTBUTEIbHBIX HEPBOB, 4 — BOCHAJICHHUE
JBUTATEIIbHBIX HEPBOB.

2. CocTaBbTe Mapbl U3 Ha3BaHUH 00JIE3HEH TOJOBHOTO MO3Ta M MX MPUYUH: A — aTepo-
ckiepo3, b — runeptonus, B — corpsicenne mosra, I' — muxponedanus; 1 — 3aborne-
BaHUE MaTepu B IMepHo] OepeMEeHHOCTH MH(EKIIMOHHBIMHU OOJE3HAMH, 2 — CyKeHHE
CTEHOK COCY/IOB, 3 — IOTepsl CO3HaHMsI, 4 — MOBBILIEHHE apTEPHAIBHOTO J1aBJICHUS.

OTBeTbTE HA BONPOC:

Bpau ocmoTpen mamueHTa ¢ kajgob6aMu Ha TOJOBOKPYKEHHE W TOIIHOTY W OOHapy-
KW, 9YTO y HEro corpsicenue mosra. [louemy mpu TpaBMax MO3I CTpajaeT CHIIbHEE,

4eM JpyTrue OpraHsi?



Jlabopamopnoe 3anamue Ne 6

Habx101eHue 3a 06pa3oBaHueM KOJIEHHOTO peduiekca

Heobxooumoe obopyoosanue u uncmpymenmsl: CTPOEHUE CIUHHOTO MO3ra U 103-
BOHOYHHWKA, rpaduueckue TaOIHIlbI, MOKa3biBaromue (opmMupoBaHue pedriekca,
PE3MHOBBIN MOJIOTOK.

Ilopsodok vinonnenuss pabomoi.

Tosichenue: xoneHHBIN peduiekc HAOIIOIaeTCs Y BCeX 370pPOBBIX Jtojiel. B Heko-
TOPBIX CIydYasx €ro MPOsBICHHE MOXKET ObITh HapyIIeHO. Bpady, ucciemyst KoyieH-
HBII pedrekc, MOXKET OLEHUTHh PadoTy criMHHOrO Mo3sra (puc. 71).

Puc. 71. O6pazoBaHue KOJICHHOTO pediekca:
1 — penenTopbl Ha CyXOKUJIMSIX KOJIGHHOTO CYCTaBa; 2 — YyBCTBUTENBHBIN HEUPOH;
3 — IBUTATENbHBIN HEUPOH; 4 — aKCOH JIBUTATEIILHOTO HEHPOHA; 5 — HEPBHBIC OKOHYAHMSI
JIBUTATEIILHBIX HCHPOHOB B MBIIIIAX; 6 — O€I0e BEMIECTBO CTUHHOTO MO3Ta;

7 — CEpOC BEUICCTBO CIIMHHOI'O MO3ra.

1. CsipTe Ha CTYJ M 3aKMHBTE OJJHY HOTY Ha JAPYTYIO.

2. Pe3MHOBBIM MOJOTOYKOM HECKOIBKO Pa3 yAapbTe MO CYXOKUIHUIO MOJ KOJEHHON
YaIIeuyKol W TMOHAOIIOIANTEe 3a MPOSIBIICHUEM KoJIeHHOTO peduiekca. C moMOIIb0
PHUCYHKOB YTOUHHUTE MYTh MPOX0KJICHUS HEPBHBIX UMITYIHCOB.

3. Hapwucyiite B TeTpanu peieKTOpHYIO IyTy KOJCHHOro pediekca.



IVTABA XI. BBICIHASA HEPBHASA JEATEJABHOCTD

§ 45. Boiciiasi HepBHasi AeSITEJIbHOCTD.
Ycii0BHBIE U 0e3yciI0BHBIE pedieKchbl

Boiciasi HepBHasi AesITeJIbHOCTh. Bee NENCTBHS YelloBeKa U BBICIIMX KUBOT-
HBbIX HalpaBlieHbl HA KOHKPETHYIO LEJNb U 3aBUCAT OT JAEATEIbHOCTH LIEHTPAJIbHOM
HEpBHOM cUCTeMBI U ee peduekTopHor (yHKuuu. PedrekTopHyo 0coOEHHOCTH
HepBHOU cuctembl onucail .M. CeuenoB. OH foka3all 3aBUCUMOCTb TIOBEJICHUS Ye-
JIOBEKa M €T0 MCUXHYECKOr0 COCTOSTHHSI OT HEPBHOU cHCTeMEI. B ero padore «Ped-
JIEKCHI TOJIOBHOT'O MO3Tay, onmyOiukoBaHHOW B 1863 T., TOBOpUTCS, 9TO pediaeKkch
MO3ra COCTOSIT U3 TPEX B3aMMOCBSI3aHHBIX yacteil. [lepBas 4acTh — 3TO BO3HUKHO-
BEHUE BO30YXJEHUSI B OpraHax 4yBCTB IO BO3JICHCTBHMEM BHEIIHEH CpPEIbl, BTO-
pasi — TICUXWYECKOE COCTOSIHUE (MHTYHWIIMS, BIICUATICHHE, BOOOpaKEHUE), BO3SHHK-
1Iee Ha OCHOBE BO30YXK/JCHUS U TOPMOKEHHS B MO3Te, TPEThsl — ITO JICUCTBUE YeIIO-
Beka. WL.II. TlaBnos, mpogomxkas padoTy CedeHoBa, OTKPbHII O0€3yCIOBHBIE U YCJIOB-
HbIE peIIEKCHI U CO3/1a]l COBPEMEHHYIO TEOPUIO O BBICIICH HEPBHOU JESITEIHHOCTH.
Kak on ykazan, BbICcIIasi HEPBHAsA JACSATEIBHOCTh OTJIMYAETCS OT HU3IIEH HEPBHOM
JIeSITeJIbBHOCTH, HAIIPABJIICHHOM Ha MOAACPKaHUE MOCTOSHCTBA BHYTPEHHEU CpEbI.

HepaHblie cBs31, 00ecnieurnBaroOIIMe BHICITYIO0 HEPBHYIO JACSITEIBHOCTh, (HOPMUPY-
I0TCA TIOCJe pokaAeHUsS peOeHka. Briciias HepBHas AEATEIBbHOCTH SBISCTCS (DyHK-
I[MeN KOPBI TOJIOBHOTO MO3ra U (hOpMHUPYETCS HA OCHOBE OE3yCIOBHBIX pe(dICKCOB.

Be3ycaoBHble peduiekcbl. Bpoxxaennbie pediekchbl, nepenaronmecs U3 MoKo-
JICHUsI B TIOKOJIEHUE, Ha3bIBAIOTCS 0e3yciosHbimu pehnexcamu. DT pedIiekchl B
TEUEHHE KU3HU JIIOACH WJIU )KMBOTHBIX HE U3MEHSIOTCS, HA ONPENIEICHHOE BO3/IEH-
CTBHE OpPraHM3M Bcerja OTBeYaroT oH000pa3HOo. Hampumep, npixanue Bceraa 3a-
MEHSETCS BBIJIBIXaHUEM; 3PAUuOK CYKAETCS MPU UHTEHCUBHOM OCBEILIEHUU U PACIIU-
psieTCsl B TEMHOTE; TI0NaJaHue MUIIK B POT BbI3bIBAET BbIJCJIECHUE CIIOHBI. Kaiens,
YUXaHUE, 3aKPbIBAHKME U OTKPbIBAHUE IJ1a3 U OTAECPIUBaHUE PYK OT TOPSIYEro mpes-
MeTa SBISIIOTCA 0e3yCIOBHBIMU pediekcamu.

[Tpumepom Oe3yClIOBHBIX PeQIIEKCOB SIBISETCS TEPBOE JbIXaHUE HOBOPOXKJICH-
Horo. [locrme oTcnawBaHUs MIAIEHTHI OT CTEHOK MAaTKH y peOeHKa MpephIBaeTCs
KOHTaKT C BHYTPEHHUMH OpraHamMu MaTepH, U B €ro KPOBU HaKaIlJIMBAETCs yTJe-
KHUCIIBIN Ta3, YTO BBI3bIBAET HEPBHBIE MMIYJIbCHI B PELENTOPAX HA CTEHKE COHHOM



aprepuu. HepBHble UMIYJIbChl AaKTUBUPYET JAbIXATENbHBIA LIEHTP MO3ra, MOJ BO3-
JIEMCTBUEM CUTHAJIOB KOTOPOI'O COKpAILAIOTCS JIbIXATEIbHBIE MBIIILBI, MOAHUMA-
10TCsl pedpa, paciupsieTcst TpyaHas KJIeTKa U IPOUCXOAMUT JibIxaHue. PeOeHok Ha-
YMHAET ABIIIATH CAMOCTOATENBHO. be3yciioBHbIe pediekchl pa3BUBAINCh B TEUECHUE
MUJIJIMOHOB JIET U 00ecneurBall aJanTallio OpraHu3Ma K OIPEAEICHHBIM YCIOBH-
M KU3HU. OHM ABISIOTCS OOLIMMH ISl BCEX MPEICTABUTENEH BHJIOB, B TOM YHC-
Je Ui JIIOAEH, U ABJISIIOTCS NPUYMHONW BO3HMKHOBEHUS OJMHAKOBOM ajamnTalllM K
YCIIOBUSAM CYILIECTBOBAHMSL.

YeaoBHable peduiekcbl. L[eHTphl yClIOBHBIX pedIeKCOB paCoIOKEHBI B KOpe
OonpIIMX TONMyIIApuil ToMOBHOTO Mo3ra. Ilpu poxaeHnn peGeHKa 3Tu pedieKchl
OTCYTCTBYIOT, OHH 00pa3yroTcs B TCUCHUE KHU3HH YesioBeka. HepBHBIE myTH yCIOB-
HBIX pe]eKCOB Takke 00pa3yroTCs IMOCHe POXKICHHS B pe3ysbTaTe BOCHUTAHUS,
o0yd4eHusl ¥ *KU3HEHHOro onbiTa. Hanpumep, nzydeHune HOBOro marepuasna, ooyue-
HUE TPaBUJIaM 3THUKH.

Buabr peduiexcos. [0 npuurHe BO3HMKHOBEHUS, 3HAYCHUIO, MOCIECICTBUIO U
JPYTUM CBOMCTBaM pedeKchl IeNsITca Ha CICAYIOIUE BUJIbL:

1. ITo OGuonoruyeckoMy 3HaYEHHUIO:

— THIIEBAPUTEIbHbIE pedIIeKchl, HalpaBiCHHbIE HAa OOECICUCHHE OpraHu3Ma
MMUIIEH;

— 3alIMTHBIC pedIIeKChl, HAMpPABICHHbIC HA 3alUIUTy OpraHu3Ma OT HebJaronpu-
ATHBIX BO3/ECWCTBUI BHEIIHEW CPEbI;

— pedrekcsl OpHeHTAIlMM, HalpaBi€HHBIC Ha OMNpEAEICHUE MyTH, MECTHOCTH,
IJIe HAaXOJUTCS YEJIOBEK.

2. Ilo mocnenctBusiM pediaeKkchl ObIBAIOT MOJIOKHUTEIbHBIC U OTPULIATEIbHBIE:

— HOJIOKUTENIbHBIE Pe(IeKChl, HalpaBJIeHHbIE HA BBIIOJIHEHHE OINpPEIeICHHON
pabotel. Hampumep, xoquth, O6eratb, MUTAThCS, YUTATh, MUCATh, TOBOPUTH U T.I.
[Tpu 3emeHom cBete cBeTodopa 4eloBeK mepecekaeT yauily. Korga yuurens crpa-
[IMBAaET MPOUJICHHBIN YPOK, YUEHUK BCTACT U OTBEYAET;

— OoTpHUlIaTeNbHbIe pedeKchl, HalpaBIeHHbIE HA OCTAHOBKY (TOPMOXEHHE) B Te-
YEeHHUE OMNPE/ICICHHOT0 BPEMEHHU JICUCTBUI M pabOoThI, MPOU3BOIUMOI YEITOBEKOM.
Hampumep, nmpu kpacHOM cBeTe cBeTO(Opa YeIOBEK OCTAHABIMBACTCS U HKJIET, OKa
HE 3arOpUTCs 3eJICHbIN, YTOOBI IPOIOIKHUTh JIBUKECHHE.

3. Ilone3nble U BpeaHbIC YCIOBHBIE PEPICKCHI:

— TOJIE3HBIE YCIIOBHBIC pe(IIeKChl, HAPaBICHHbIE HA BBITIOJIHEHHE IOJIE3HBIX
JCUCTBHI ISl cCaMoro 4ejoBeka u obmiectBa. [Ipumepom Takux pediaekcoB MOTyT
OBbITh MPUBEICHHBIC BBILIEC MOJIOKHUTEIbHBIC U OTpULIATENIbHBIE pedIeKChI;



— BPE/IHbIC YCIIOBHbBIE peduIeKChl MOSBIISIIOTCS B pe3yJIbTaTe HEMPAaBUIBHOI'O BOC-
NUTaHUS.

4. YcnoBHbIe pediekchl MepBoi U BTOPOI CUTHAJIBHBIX CUCTEM. B mepByto cur-
HAJIBHYIO CUCTEMY BXOAST Takue pediaeKchl, Kak 3peHue, ciyX, 0OOHSIHHE, OUIyIIe-
HUS BKyca M O60sid. YciIoBHBIE pedIeKChl, MOSABISIOIINECS B pe3yibTaTe BHEIIHUX U
BHYTPEHHHUX BO3JCUCTBHI Ha OpraHbl YyBCTB, HA3BIBAIOTCS YCIOBHBIMU peduiekca-
MU NEepBOM cUrHaibHOU cuctembl. Hanpumep, oOpa3oBaHue pediekcoB Mpu Kpac-
HOM HJIM 3€JICHOM CBeTe cBeTo(opa, 3BOHOK Hadaja M KOHIIA YPOKa B IIKOJE, BKYC
W 3anax MUINY U T.I. BTOpas curHajibHas cucTema siBJIAeTCs NMPUCYLIEH TOIBKO Ye-
JIOBEKY W MPOSBIISIETCS B YCTHOM M ITUCBMEHHOW PEYH.

B 3aBucuMocTH OT MX cMbICia BbIpabaThIBAIOTCSI pPa3HbIE YCIOBHbIE Pe(IIeKChl.
VYcTHas peub BO3ACHUCTBYET Ha CIYXOBOM LEHTP BUCOYHON 0OJACTH KOpPbI FOJIOBHO-
ro MO3ra, a MMCbMEHHAas peub — Ha 3pUTENbHBIN LEHTpP 3aThIJIOYHON 00JacTu.

IIpoBepsTe cBOM 3HAHMA!

1. CoctaBbTe mapsl U3 TEPMHHOB BBICIICH HEPBHOH NESITEIHHOCTH M UX 3HAUYCHHIA: A —
BBICIIIasi HEPBHAsSI ACATENBHOCTh, b — ycioBHbIe peduiekchl, B — Ge3ycioBHbIe pediek-
cbl, I' — pedurekropHas ayra 6e3ycioBHBIX pediiekcoB, /| — BOSHUKHOBEHHE yCIOBHBIX
pedraekcos; 1 — ydacTre KOpbl OOJBIINX HONYMIAPUN HEOOS3aTeNbHO, 2 — SBISIOTCS
o0muMH ISl Bcex 0cobeit Bua, 3 — MPOXOJUT Yepe3 CTBOJ IOJOBHOTO MO3Ta U 4epe3
CIIMHHON MO3T, 4 — (OPMUPYIOTCSI B TEUEHHUE KU3HU U MHIWBUAYAIbHBI IS KaXKJ0-
rO 4YeJloBeKa, 5 — 00ecrneunBaeT B3aMMOOTHOIICHUE MEX]y OPraHU3MOM M BHELTHEH
CpeIou.

2. CoctaBbTe mapbl U3 0€3yCIOBHBIX pedIeKcoB u UX ocobeHHOCTei: A — muTanue, b —
3ammra, B — opuentanus, I — mosnoBeie pedrekcsl; 1 — pazMHOXKeHHE, 2 — COCaHHE
pebenka, 3 — Kaienb, YUXaHUe, 3aKpbIBaHUE TJa3, 4 — MPOABISIETCS O ACHCTBHEM
HE3HAKOMOT'O pa3ApakuTels.

3. Ompenenute MOPSAOK MPOXOKICHUS PEPICKTOPHON AYru Oe3yclIOBHOrO peduekca
MUTaHus: A — HpOI[OJII‘OBaTBIfI MO3T, HCHTP BBIACICHUSA CIIOHBI, b - YYBCTBUTCIIbHBIC
HEpBBI, B — ciiroHHbIe kene3bl, [ — penentopsl BKyca, J[ — IBUTAaTeIbHBIE HEPBBI.

§ 46. O0pa3oBaHue U TOPMOKEHHUE YCJIOBHBIX pedieKcoB

®opmupoBaHue YyCJa0BHbIX peduiekcoB. M.II. [IaBiaoB skcnepuMeHTaIbHBIM
nyTeM Ha cobakax Jioka3aj oOpa3oBaHue YCIOBHBIX pediekcos. [Ipu sxcriepumenTe
co0aku, 4YTOObl HE ABUTAJIUCH, MOMEUIAINCH B CIEIUANbHYIO YCTaHOBKY (puc. 72).
Korna cobake naBaiu KopM, y Hee BO3HUKaJ O€3yCIIOBHBIN peduieKc, 1 HAaYMHAJIOCh



Puc. 72. O6pa3oBaHHe yCIOBHBIX
peduiekcoB y cobak: / — 3BOHOK;

2 — mocya s AIn; 3 — Ipudop Juis
PETHCTPAIMHU BBIICJICHHS CITFOHBI.

BbIJeNIeHHe CitoHbl. [ oOpa3oBaHus
YCJIOBHOTO peduiekca 3a MOJIMUHYTHI 10
KOpMJICHHSI cO0aK BKJIIOYAJICS IIEKTpUYe-
ckuit cBeT. [locie moBTOpeHus 3TOro mporecca B TEUCHHE HECKONBKHUX pa3 y colak
HAaUYMHAJIOCH CIFOHOOTAEICHUE HE3aBUCUMO OT IPUCYTCTBHS €abl. B sKCnepruMeH-
T€ KOpMIICHHE SIBIISETCS OE3YyCIOBHBIM pa3Apa)KUTEJeM ISl CIIOHOOTICNICHHS, a
BKJIIOUEHHE JIAMIIBI SIBISIETCS O€3pas3InyHbIM, T.€. YCIOBHBIM CHUTHAJIOM ISl CITIO-
HOOTACIICHUS.

VYcnoBHbIe pediiekcsl 00pa3yloTCst Ha OCHOBE 0€3yCIOBHBIX Pe(IeKcoB, T.€. MOJ
BIIMSIHUEM OIPE/IEICHHBIX YCIOBHBIX pa3apaxutened. MIx oOpa3oBaHue CBA3aHO C
KOPOH TOJIOBHOTO MO3ra. YCIOBHBIEC pepIeKChl MHIUBUAYAIBHBI IS KaXXI0T0 Opra-
HU3Ma ¥ U3MEHSIOTCS TI0Jl BIMSHUEM BHEUTHUX (PaKTOpOB.

VYcnoBHbIe mHIIEBbIE peIeKChl BOZHUKAIOT HE TOJNBKO MPH BUAE MUIIU, HO U
IIPY MBICIIN O IUIIE, a TAK)KE HA 3amax IMHUILKA U Ha BCE, YTO CBA3aHO C NUUIECH, — Ha-
npuMep, Korja y 4eJoBeKa, MOnpoOOBaBIIEro Ha BKYC JMMOH, CITFOHA HAYMHAET BbI-
JETSATHCS TIPH MBICTU O JTUMOHE. [Ipumepamu yCIOBHBIX PEQIICKCOB SBISIOTCS Xa-
paKTepHbIC IEHCTBUS M HABBIKH, (hOpMUpYIOIIUECs y JIOeH Ha MPOTSIKEHUU BCe
JKU3HU, TaKUE KaK MOJy4YeHUe 3HaHUM, 00ydyeHue, yueHue, yMEeHue nucarb u T..I.

Topmoskenue ycJoBHBIX pediekcoB. YcioBHbIE pedIeKchl, BO3HHKAIOIIUE B
KOp€ TOJIOBHOTO MO3r'a, IO Pa3HbIM MPUUYMHAM MOT'YT OBITh 3aTOPMOXKEHBI, TO €CTh
noraieHsl. TopMoXkeHHE YCIOBHBIX peQieKCOB OBbIBACT GHEWHUM W 6HYMPEHHUM.
BHeminee TopMOXKkeHHE Takke MOAPA3ACIAETCS HA UHOYKYUOHHOE U 3AUjUMHOE.

Hnoyxyuonnoe mopmooicenue BO3HHMKAET IOJ BIUSHUEM O0JIE€ CUIIBHOIO WIH
HE3HAKOMOT0 pa3zpakutens. Hampumep, yCIOBHBIN MUIIEBON pedIieke, BOSHUKIINT
NpU 3)KUTAHUU JIAMIIbI, Y CO0AKM HapyllaeTcs M3-3a IPOMKOro 3BOHKa. Topmorke-
HHE TaKXe BO3HMKAET, KOorja cobaka CIBIIIMT rojloc Apyroi codaku. Y yenoBeka
YCIIOBHBIN pedreKkc MUTaHus, BbI3BAaHHBIM 3alaxoM, BHEIIHUM BHJIOM H BKYCOM
ALY, TAKXKE MOXKET IOraCUThCS, T.€. OCTAHABIMBAETCS BBIJECICHHUE CIIOHBI U JKe-
JyJTOYHOI'O COKA IIPHU CHJIBHOM IIIYME€ WJIM €CJIM OH YCJIBIIIAJ O YEM-TO HEIPUATHOM.




3awumnoe mopmooicenue CB3aHO C TIOTPEOIEHHEM SHEPTUU HEPBHBIX KJIETOK.
[To Mepe cHWXEHHS SHEPrUH HEPBHBIC KJIETKH YCTAIOT M MEPEXOAST B COCTOSHUE
TOpMOKeHHs. Takoe TOPMOXKEHHE 3aIUIIACT OPraHU3M OT HaINpsDKeHUs, Ipeoxpa-
HSET KJIETKU U TKaHU OT pa3pyIlleHHUs.

Buympennee ycnosnoe, yeacaroujee mopmodicenue 603HUKAET, KOTJA YCIOBHBIE
pedIieKchl MepecTaroT 3aKperisiAThess 0e3ycnoBHBIMU peduiekcamMu. OHU MOCTETeH-
HO yracaloT — HampuMmep, eclii cobake He Jar0T €Ay MOcie 3aKUTaHus JaMIbl, U
3TO MOBTOPSETCS HECKOIBKO pa3, TO MOCTENECHHO 3a)KUTaHUE JIAMIIbI TIEPECTaeT BbI-
3pIBaTh pediexc ciaroHootaeneHus. TOUHO Tak e 3HaHUS M HaBBIKHU, MOTy4YaeMble
YEJIOBEKOM, SIBJISIFOTCSl YCIOBHBIMU pediiekcaMy, BO3HUKIIUMH B pe3yibTaTe pas-
JUYHBIX B3aMMOCBS3eH MEXKIY HEPBHBIMH IIEHTPAMHU IONYIIAPUI TOJOBHOIO MO3-
ra. Ecnu momydenHass nHpopMmainusi He MOBTOPSETCS, TO CBSI3b MEKAY HEPBHBIMH
HeHTpaMu npepbiBaeTcsa. Ho maxke eciim 9TH CBSI3M MCYE3aI0T, OCTAIOTCS UX CIEIbI,
HI03TOMY 3a0BIThIC 3HAHWS M HaBBIKM BHOBb BCIIOMUHAIOTCS TIPH MOBTOpeHUH. M3-
3a yracaromiero TOpMOXXeHUs KypeHHe, YIOoTpeOIeHe CITUPTHBIX U HAPKOTHYECKUX
BEIIECTB U JIPYT'He BPEAHBbIC MPUBBIYKH TTOCTEIIEHHO YracaloT, U YellOBeK OCBOOO-
KJIaeTcsl OT HUX.

besycnoBHble U ycioBHBIE pediaekchl GOPMHUPYIOT OPUEHTAIMOHHBIN peduiekc.
OpueHTalMOHHBIN pediekc MpUBOOUT B BO30YXACHHE JIpyrue Opransl. Temepb
peAbLAYIINe HEHTPbl BO3OYXKACHUS MEPEXOAT B COCTOSHUE TOPMOXKEHHUS, U TPO-
UCXOIUT CTUMYJISINS HEPBHBIX BO30YKJAEHUH npyrux opraHoB. Hampumep, cobaka
HABOCTpPUJIA YIIIW, IMOBEPHYJA TOJOBY U CMOTPHUT. DTO NMPHUBOAUT K TOPMOKEHHUIO
[IEHTpa MHILIEBAPEHUS B TOJIOBHOM MO3re. B pesynbrare CIIOHOOTAEIEHHE TOPMO-
3UTCS U TIPEKPAIIAETC.

IIpoBepsTe cBOM 3HAHMA!

1. CocTaBbTe mapbl W3 Ha3BaHWUH (GOPM TOPMOXKEHHSI U MX CBOMCTB: A — 0E3yCIIOBHOEC
WHIYKIWOHHOE, b — OpreHTanMoHHbIH 1 3alIUTHBIN pediiekchl, B — opueHTanmon-
HBI peduieke, ' — monoBo# peduekc; 1 — mocTeneHHo yracaeT, €Clid He 3aKpeNuTh,
2 — [O3BOJISIET BBIJENATH 3HAKOMBIE CUTHAJIBL, 3 — CBSI3aHO C PACXOJIOM JHEPrUu U
TOPMOKEHUEM HEPBHBIX KJIETOK, 4 — CBSI3aH C OCTaBJIEHUEM IIOTOMCTBA.

2. CocraBbTe mapbl U3 rpynm pedaekcoB Mo OHOJIOrHYeCKOMY 3HAUEHUIO U COOTBETCTBY-
OIUX UM 3Ha4eHUi: A — nutanus, b — 3amuTel, B — opuentanuu, I' — monosoit; 1 —
o0ecrevyeHne opraHnu3Ma SHeprueil, 2 — BbISABIISAET 3HAKOMbIE CUTHAJbBI, 3 — OCTaBIsET

MOTOMCTBO, 4 — 3aIIMIIA€T OT HEOIATONPUATHBIX YCIOBHIA.



OTBeTHTE HA BOIIPOCHI:

1. Tlepen mepepsiBoM B Kilacce HaumHaeTcsi oxkuBieHue. OOBsICHUTE, TIoueMy OObsIBIIC-
HUE YUYHUTENs O MPUXOZE B KIACC TUPEKTOpA MIKOJIbI YCIIOKOUIIO YUEHHKOB?

2. OOBsicHUTE, TIOYEMY TpOMal anneTuT y pedeHKa Mmociie 3aMe4aHuil OTIa O ero IUIo-
XOM MOBEIEHUHU B IIKOJIE?

3. YcnoBHbIE pedIIeKchl MOCTENEHHO MCYE3a0T, €CIM OHM HE 3aKPEIUIsSIOTCs 0e3ycioB-
HeIMH pedrekcamu. CKakuTe, MOTYT JIM yracath 0€3yclIOBHbIE pedIeKchl?

§ 47. UnTeJIEKT, MBIIILJIEHHE,
CJIOBA M peyb

HNuTennexkt u Mpinuienne. O6pazoBaHue U TOPMOXKEHHUE YCIOBHBIX Pe(IeKCOB
y Jrofiell Uy AKUBOTHBIX MOX0KU. CTpOEHUE U pa3Mephbl FOJOBHOI'O MO3ra YejoBeKa
B HEKOTOPOW CTerneHu OJM3KHU CO CTPOEHUEM U pa3MepaMu TOJIOBHOI'O MO3ra IIHUM-
MaH3e ¥ TOPUJUIbL. B sKcriepuMeHTax MIMMIIaH3e JAOCTaJl BUCSIIUN TMOJ MOTOJIKOM
OaHaH, CKJIaAbIBas ALIMKHU JPYyT HA JpyTa; U3 TpeX MPeIMEeTOB OH BbIOpas OJUH, HE
MOXOKUU Ha J1Ba pyrux (puc. 73). Kak u3BecTHO, B MPUPOJIE TOPUILIIBI, OTIaMbIBas
caMble MeJIKHE BETOYKH, KOBBIPSUIM UMHU B 3y0ax WMIIHM MOAOMpAu IUIOCKHE KaMHU
U C X MOMOUIbIO pacKasbIBAIM OpeXH. ITU HAOIIOAEHUS MTOKAa3bIBAIOT, UTO KUBOT-
HbIE TOXE MOHUMAIOT MPOCTYIO CBS3b MEX]Y Pa3HBIMHU MPEAMETAMU U SBICHUSIMH,
TO €CTb OHU CHOCOOHBI K HPOCMOMY MbIULIEHUIO.

Humennexkm CBsi3aH C JEATEIBHOCTHIO KOPBI OONBIINX MOJYLIAPHHA TOJIOBHO-
ro Mo3ra. Y 4elioBeKa M BBICHIMX MJICKOMHMTAIOMIMX B KOpe OOJBIIUX MONyIIapuit
TOJIOBHOTO MO3Ta Pa3BUTO OOJBIIOE KOJMYECTBO OOpPO3MOK M M3BWIHMH. bopo3aku
Y W3BWJIMHBI BBIMOMHAIOT (PyHKIUIO pacmupeHuss Kopsl mMo3ra. IItuiel u Huzmme
MJIEKOITUTAIOIINE HE MMEIOT TaKuX OOpPO3/0K, MO3TOMY y HHX MOBEPXHOCTH KOPBI
nonyuapust HeGosbmas. B ombiTax rony0p He cMOT 000MTH CTEKJIIHHBIN Oapbep u
JOCTaTh THIY, XOTS OH BHUJEN IBHXKYIIYIOCA eny 3a 6apbepom. B aTom mpeycnena
maca (puc. 74). Takum oOpa3om, unmennekm — 3TO CIIOCOOHOCTh MMOHMMATh 3aKO-
HOMEPHOCTH CBSI3€H MEXIy IpeAMETaMH U SABJICHUSIMH U UCIIOJIb30BATh UX B HOBBIX
YCIOBUSX.

WHTennekT y yenoBeka HaXOMUTCS Ha Ooiee BHICOKOM ypPOBHE, Ye€M y KUBOT-
HBIX, W TPOSBIsSeTCs B (hopMe MBINUICHUS. BcenencTBue MBIIMIICHUS MOSBISIOTCS
uzneu. Maen nmpeoOpasyroTcst B 4eI0BEYECKOM yMe B MOHATHSA. Ha ocHOBe moHsATHI
CO3/IaF0TCS BBIBOJIBI M TUTIOTE3BI. MBINIIIEHUE SIBIISICTCS BhICIIEH (popMoii amanranum
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Puc. 73. DKCcriepUMEHT, MOKa3bIBAIOIINN
HAJIW4YUE TIPOCTOTO HWHTEIUIEKTa Y
MUMIIaH3e: ¢ — IIAMIIAH3e JI0CTaeT
0aHaH, TOJBEIICHHBIM MOJI TOTOJIKOM,
CKJIaJIbIBas SIIMKH IPYT HA pyTa; 6 — U3
TpeX MPeJAMETOB IIMMIIaH3€e BhIOMpaeT
OJIH, HE MTOXOXKHI Ha J[BA IPYTHX.

npeepaa

Puc. 74. DxcriepuMeHT, U3y4aroluil mpocTon

UHTEIUICKT y JKUBOTHBIX: HaBEPXy — ronyOb

HE CMOT OIPEICTUTh HANPaBJICHUE IBHKECHUS

NHIIM 32 MPO3PayHbIM 0apbepOM H HE CMOT

HAWTH MHITY; BHU3Y — JIUca obomuia 6apbep U
HalLIa THILY.

K okpyxatouieit cpene. Ilocpenctsom Mblmi-
JICHUsI OPraHu3M aJanTUPyeTcss K OBICTPO
MEHSIOIKUMCS YCIOBUAM, NPEABUIUT 3TH
W3MEHEHUs U HCIIOJIb3yeT UX B CBOEH Jes-
TEIBLHOCTH.

CaoBa m peub. MbICib BbIpaxaeTcs
CJIOBaMHU. 3BYK — 3TO CHTHAJI, BbIPa)KEHUE,
CUMBOJ COOBITHH M sBJIeHHN. YeloBek,
BOCIIPUHHUMAIOIIHAN TOCPENCTBOM OPraHoOB

YYBCTB BELLH U SIBJICHUS, BbIpaKaeT UX ciaoBaMu. CIIOBO SIBJISETCS CPEICTBOM, CBS-
3bIBAIOLIMM YEJIOBEKA C OKPYXKaroIEH Cpeloi, U MOXKET ObITh HE TOJBKO 3BYKOBBIM
CHTHAJIOM, HO M 3pUTENbHBIM. PydHol andaBuT, HCHONb3YeMbIil TTTyXOHEMBIMH, $IB-
JseTcsl TaKUM cUTrHaJIoM. CIIOBO SIBJISIETCSL CPEIICTBOM CBSI3U YEJIOBEKA C OKpYXKa-
IolIel cpefoil M mo3HaHus Mupa. Hampumep, BceM MOHSATEH CMBICT CIIOB «CHEr,
«JIOKIBY, «CcMepu», «MOJTHUsA». CIIOBO SIBISETCS YCIOBHBIM pasapaxurenem. llpu
MOMOIIK CJIOB (pOPMUPYIOTCS YCIOBHBIE peduiekchl. Hampumep, CIOBO «ITMMOHY,

10 — buonorus (YenoBek u ero 310poBbe), 8 Kiiace



HAallOMUHAas O KUCIIOM BKYCE JIMMOHA, YCUJIMBAET BblJeNeHUE CltoHbL. Kpome Toro,
CIIOBA TAaK)XK€ BBIMIONHIIOT (PyHKIMIO, 0000maronyto Bemu 1 codsitus. Hampumep,
CIIOBO «CTOM» JUIsl peOeHKa CHayaja O3HA4yaeT ONpEAeICHHBIH MpeiIMEeT — MECTO,
rae oH obenaet. [lo3ke OH y3HAET, UTO 3TO CJIOBO TAK)KE€ OTHOCUTCS K MHUCbMEHHO-
MY CTOJIy U KyXOHHOMY CTOJIy Y JaK€ K CTOJIy IO TEJIEBU30pOM. Tenepp 3T0 CI0BO
JU1s peOeHKa CTAaHOBUTCS 00O0OIIAOIINM.

CrnoBo BbIpaxkaeTcs uyepe3 pedb. Peub BbIpa)kaeTcsl YCTHO, NUCbBMEHHO WIIU €
MOMOIIBIO ABMKEHUH pyK (y HeMbIX). IlocpencTBoM peyu OIBIT, HAKOIJICHHBIN
OTACIBHBIMU JIFOJbMU U BCEM YEJIOBEYECTBOM, CTAHOBUTCS JOCTOSHHEM JIPYTHX;
JYXOBHbIE M KYJBTYpPHbIE LIEHHOCTH, CO3JaHHBIC YEJIOBEUYECTBOM, MEPEAAIOTCS W3
MIOKOJIEHHS B MOKOJIEHHUE; CO3/Ial0TCSl YCIOBHS I NMOCTOSSHHOTO Pa3BUTHUSI HAyKH,
TEXHUKH U KyJIbTYphl. PeueBbie CIOCOOHOCTH YeNoBeKa SBISIOTCS HACIIEICTBEHHbI-
MU, HO peOEHOK, He HayUYHMBILUICS TOBOPUTH JI0 ONPEIEICHHOTO BO3pacTa, OCTAeTCs
HEMBIM.

Peub, T.e. A3bIK, Aa€T BO3MOKHOCTh CO31aBaTh HOBBIE 3HAHUS HAa OCHOBE paHee
YCBOCHHBIX 3HAHM, HE 00Opallasich HEMOCPEACTBEHHO K MpEeIMETaM U COOBITHSM.
SI3bIKOBOE MBILIIIEHUE SIBJISIETCS. OCHOBOW HAYKH, KYJBTYPBI U Pa3BUTHUS BCETO YEJIO-
BeuecTBa. [locpencTBOM si3bIKa YEJIOBEK HE TOJBKO 0000IIaeT 3HaYeHUEe U CBOMCTBA
IPEIMETOB U SBJICHUH, HO U BBIPAKAET CBOM SMOLIMHU U MBICIIH.

CnoBa co37al0T BO3MOMKHOCTH aOCTPAaKTHOI'O MBIIIJICHUS, T.6. BO3MOYKHOCTh
MBICTUTh O MPEAMETax U SBJICHUSX, HE3aBUCUMO OT UX HAJIUYMSL.

CrnocoGHOCTD yesloBeKa FOBOPHUTH (peyb) Pa3BUBAETCS C MIIAJICHYECKOIO BO3pac-
Ta, HO TMPU U30JISIUU peOeHKa OT JII0/IeH ero CrocOOHOCTh K PeUr HE MPOSIBIISIETCA.
Ecnu peGeHOk HE HAayuWTCsl TOBOPHUTH A0 5—6 jeT, Toraa (QyHKIHMS LEHTpa peuu
yracHeT, U peOeHOK Oy/eT OTCTaBaTh B YMCTBEHHOM Pa3BUTHUHU.

Pa3BuTne peun CBs3aHO CO MHOTMMH LIEHTPAaMHM MOJYIIAPUI TOJOBHOIO MO3ra.
IleHTp yCTHOM pe4M pacroyoKeH B BUCOYHOM YaCTU KOPBI TOJIOBHOI'O MO3Ta, LEHTP
MUCbMEHHOW peuM — B 3aTHLJIOYHOMN YacTH.

HepBHble BOJIOKHA, KOTOPBIE COEANHSIOT CUMMETPUYHBIEC YaCTH IIPABOTO U JIEBO-
ro rnoiyuapuii, 00ecrneynBaroT B3aMMOCOTTIACOBAHHYIO padOTy 000MX MOJYIIApUH.

OTBeTbTE HA BONPOCHI:

1. Mnexkonuraromue ¥ NTHIBI 0OMEHUBAIOTCS MH(pOPMAIMEll MpU MOMOIIU I'OJOCOBBIX
curHaiuos. [louemy 3BykH, U3/1aBaeMble JKUBOTHBIMHU, HEJIb3S1 HA3BATh PEUbIO?



2. Cobaky MOHMMAIOT HE TOJBKO CJIOBAa, HO M Ha3BaHHUS HEKOTOPHIX IpeaMeToB. Yem
OTJINYAETCS PEaKIVsl )KUBOTHBIX Ha CIIOBA OT PEAaKIUHU YesoBeKa?

§ 48. Dmonua u ynpasjeHue er

IOMouus. YenoBek 4acTO HE OCTAETCS PABHOAYIIHBIM K YBUAECHHBIM M YCIbI-
[IAHHBIM UM COOBITUSIM U SIBJICHUSIM U BbIPa)KaeT CBOE OTHOLICHHE K HUM BbIpaKe-
HUEM PaJIOCTH, TIeYaiu, BOOAYILIEBICHUEM MM MPAuHbIM HAaCTPOECHUEM. IMOLIHUS —
9TO BBIpa)KEHUE OTHOILEHMS 4YelIOBEKa K OKpy’Karolei cpene u k cebe. OHa mpo-
SBJISICTCS B BUJE I'PYyCTH, pajJloCTH, CTpaxa, OTBPALLEHUs, THEBA, UHTEpeca, CKYKH,
BOCXMILEHUSI, OOU/IbI, YIUBIICHNUS, 11J1a4a, HEAOYMEHHUSL.

SA3bIk 3MoumMHM. BHyTpeHHUE nepexuBaHMsS 4YEIOBEKA BBIPAXKAIOTCA MOCPE-
CTBOM €ro JBW)XEHHI, BBICOTOM U TOHOM rojloca, MUMUKOW U JPYTUMHU COCTOSIHH-
saMu. Pasnuuaror nonosxcumensvhvie (YAOBIETBOPEHHOCTD, NMEPEKUBAHHUE, PATOCTb,
BOJIHEHUE, COUYBCTBHE) U ompuyamenvhvle dmoyuu (THEB, CTpax, rope, OTBpalle-
HUE). DOMOLIMS HE 3aBUCUT OT HAI[MOHAJIBHOCTH, SI3bIKA WJIM OT BOCIIUTAHUS YeJIOBEKa

epycmo padocmp cmpax cmulo cHes CKyKa
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unmepec — omepawjeHue  20pOOCMb 0buoa YOugiieHue  HacaaxicoeHue

Puc. 75. BeipaxxeHne sMOIUN ¢ TOMOIIbI0 MUMUYECKUX MBIIIILI,



U NPOSIBIISICTCS OAMHAKOBO Yy Bcex Jtozieil. I1o cocTosiHMIO 1 MOBEJECHUIO YeloBeKa,
€ro TOHY, MMOJIOKEHHUIO TeJla U BBIPAXKEHHUIO JIMIAa MOKHO COCTABUTH NPEJICTABICHNUE
0 €ro AMOLUHU. DMOIMS COPOBOXKIACTCS YCUIIEHUEM KPOBOOOpAIIEH! S, IbIXaHUS U
MOBBIIIEHUEM aKTHUBHOCTHU JPYTux opraHoB (puc. 75). Tak ke, Kak dIMOIMHU OMHA-
KOBBI y BCEX JIIOJIEH, TaK U peaKkIMy BHYTPEHHUX OPraHOB HA 3MOLIMU Y HUX HOXO-
xu. [ToaTomy Takue ¢pasbl, Kak, HAIPUMEP, «OT y’Kaca BOJIOCHI CTATIH JIbIOOM», «OT
UCITyTa JPOKb IOILIA 0 Tey», «OT CThI1a MOKPACHEI KaK paK», «OT PaJloCTH YyTh
CepJilie He BBICKOUYMJIO U3 I'PyJIN» UMEIOT OJIMHAKOBOE 3HAYEHUE Ha BCEX fA3bIKaX.

3Havenue Ivouuil. CBsA3aHHbIE C 3MOLMSAMHU IPOLECCH MU3MEHSIOT JIEATEIb-
HOCTb OPraHOB M CHJIy OpPraHU3Ma, FOTOBAT €ro K HOBBIM M3MEHUBIIHUMCS YCIIOBH-
M. BbIpaskeHHOE JISHCTBHE, T.€. COCTOSIHUE OPraHU3Ma, BO3HUKAIOLIEE NP SMOLIIH,
CHUXKAIOT CTpecc opraHu3Ma. BeipakeHHbIE AEUCTBUS — 3TO SI3bIK 3MoIUi. B 3aBu-
CHUMOCTHU OT MPOSBIICHUS SMOLMHA Mbl MOKEM IOHUMAaTh YyBCTBA APYTUX U COUYB-
CTBOBaTh. TakuMM 00pa3oM, BHIPAKEHHOE YyBCTBO CTAHOBUTCS CPEICTBOM OOIIEHUS
cpenu mronei. B cBoro ouepenb, caMoO BbIpa)KEHHOE YYBCTBO CO3/1a€T OTBETHYIO
pEaKIMIO BBIPAXKEHHBIM YYBCTBOM. AKTEp TeaTpa C MOMOIIbI0 MUMHMKH, HHTOHA-
Ui 1 SMOLMI Hapsily ¢ co37aHueM 00pa3a M pacKpbITHEM €ro BHYTPEHHEro Mupa
neperaeT 3pUTENsiM BHYTPEHHHUE NEPEKMBAHUS CBOETO I'eposl U BbI3BIBAET Y HHUX
CONEepEKHBaHUE.

[TocpencTBOM BbIpaKEHHBIX IEHCTBUN MOKHO BJIMATH HAa AMOLMU JPYTHUX JIIOJIEN
U KOHTPOJIMPOBATh UX 3Mouuu. Hanpumep, Besikoe BbIpaKEHHOE JeHCTBUE peOeHKa
BJIMSIET HA B3POCIbIX, U OHU BBINOJHSIOT JkenaHue pedbeHka. [lonnmas 1o, pebeHok
KaX/IbIil pa3 HauMHAeT HPOSIBJISTH CBOM AMOLIMHU elle cuiibHee. Brocnenctsuu us
TaKoro peOeHKa BbIPACTAET YEIOBEK, HE YMEIOIMI KOHTPOJIMPOBATH CBOU 3MOLIUU.

Ynpagienne 3mouusiMu. Bo3HUKHOBEHNE SMOLMI CBS3aHO C OOJIBLUIMMHU TOJTY-
IapUsSMHU FOJIOBHOTO MO3ra U IPOMEXYTOYHBIM Mo3roM. B ¢opmupoBanuu smouuit
OoublIIOe 3HAUECHUE MMEIOT BUCOYHAS U JIOOHAs 4acTh KOPbI OOJBIIMX MOMYIIApUH.
HepBHble LleHTpbI 1 OMOJIOrMYECKH aKTHBHBIE BEIIECTBA MOT'YT YCUJIUBATh MU TOP-
MO3UTh 3MOLHMHU. JIOOHas M BUCOUYHAS YAaCTH KOPbl 00ECHEYMBAIOT MPOU3BOJILHOE
TOPMOMKEHHE WJIM YCUJICHHE SMOLMHU. bolbHBIE C MOBPEXAEHUEM 3THX YacTel KOpbI
HE MOT'YT KOHTPOJUPOBAaTh CBOM 4yBcTBAa. OHU JIETKO MEPEXOAST U3 BECEIOH CUTY-
aluu, Tak K€ Kak JIeTH, B arpeCCUBHYIO CUTyaluio. B skcnepumenTe co crsuiu-
MU KOLIKaMH IPHU BO3AEHCTBUH CJIA0Or0 AJIEKTPUUYECKOr0 3apsaa Ha LEHTP IMOLUU
MPOMEKYTOYHOT'O MO3Tra KUBOTHOE BCKAKMBAJIO C MECTa; U3rndasi Teio, HaBOCTPHUB
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Puc. 76. Boi3bIBaHHE SIPOCTU Y KOLLIEK Puc. 77. BnusHue Ha LEHTpPbI CHA U
JEICTBHEM HA HEPBHBIM LIEHTP 00/pCTBOBAHHE KOILKH.
MIPOMEKYTOYHOI'O MO3Ta.

yIIHM, TIOAHUMAS JBIOOM IEPCTh, U TOTOBUJIIOCH K HamajaeHuto (puc. 76 u 77). B
YIPaBJICHUU AMOIMSIMHU OOJBIIOE 3HAYCHHUE UMEIOT OMOJOrMYECKH aKTHUBHBIC Be-
IecTBa, 0COOEHHO aJIPEHAJINH, BBIJCISIEMbIH HAAIOYCYHUKAMHU.

IIpoBepsTe cBOM 3HAHMA!

1. CocTaBbTe MapHble OTBETHI U3 TIOHATHI SMOLIMI 1 COOTBETCTBYIONIMX UM BbIPaKEHHUI:
A — smonus, b — A3b1k smMoumu, B — BHyTpeHHee IposiBiIeHue dMouuu, ['— BHenHee
IIPOSIBJICHUE 3MOLMHU; | — BhIpakeHHOE JEUCTBHE, 2 — aKTUBU3aLUsl OPraHOB KPOBO-
oOpalleHns W JIbIXaHus, 3 — OTHOIIEHUE YeNIOBEKa K cebe M K OKpy’Karouen cpene,
4 — BbIpaXKEHHOE JEHCTBHE YEJI0BEKA, €r0 MHTOHALMS M COCTOSIHHE JIUIIA.

2. CocrtaBbTe nmapbl U3 (OpM SMOIUN U COOTBETCTBYIOLIMX MM MyTeH MpOsSBICHUI: A —
HOJIOKUTENbHbIE, b — oTpuliaTenbHble, B — koHTponas sMouuit apyrux, I' — HepBHas
peryasuus smouui, JI — rymopaijibHasi peryysuus 3MoLuid; 1 — ¢ moMolbo Bblpa-
KEHHBIX JEHCTBUM, 2 — YyBCTBAa I'HEBA, CTpaxa, rops, OTBpPAILEHMs, 3 — CBs3aHa C
OOJIBIINMY TONYIIAPUAMHU U TPOMEXKYTOYHBIM MO3TOM, 4 — C TIOMOIIIBIO JKeJie3 BHYT-
PEHHEN CEeKpeluu, 5 — 4YyBCTBA YAOBJIETBOPEHHOCTH, PAJOCTH.

OtBeTbTE HA BONPOCHI:

1. Kakne sMonuu cBA3aHbl C BBIPAXKEHUEM «CEPJLIE BBICKOYHIIO U3 TPYN», «BOJIOCHI CTa-
T ABIOOM», «JIPOXKAJ OT CTpaxay, «IMOKPACHET KaK paK»?

2. T'oBopAT, 4YTO BhIpaKEHHBIE JEUCTBUS — SI3BIK AMOIMK. YTO XOUeT cKaszaTh YeJIOBEK,
pa3mMaxuBasi U KECTUKYIUPYsS pyKaMH, KHBasi TOJIOBON?



§ 49. IlamsATH

3HayeHue MaMATH. YeloBeK B TeUEHUE ONPEeIEHHOI0 BpeMEH! MOMHUT 00pa3
YBUJICHHOTO WJIM YCJIBIIIAHHOTO COOBITHUS WM SBJICHUS. YelloBeK yuuTCs MOCPEa-
CTBOM 3anoMuHaHusi. Ilamame — 3TO HaKOIJICHHE, XpaHEHUE U BOCIPOHM3BEICHUE
WHUBUAYAJIBHOTO OmbITa. [lamMsATh cBsi3aHa C pa3IWYHBIMH U BECbMa CIIOKHBIMHU
poleccamy, MPOUCXOAAIIMMH B LIEHTPaJbHOM HepBHOW cucteme. OOyueHue ocy-
IIECTBIISIETCS Yepe3 MaMsTh.

Tunsl namMaTUH. B 3aBucMMOCTH OT 3allOMMHAHUS NaMsTh JEJIUTCS Ha 4 THMa:
Jeuzamenvnana namame — oOydyeHue 4Yepe3 pas3lUYHbIC JBUKEHUS IMPH IHCHME,
TaHI[aX, BBIMOJHEHNUU CHOPTUBHBIX YIPAXKHEHUH, BOKICHUU TPAHCHIOPTA U IPYTUX
BUJIaX JICATEIBHOCTH. DTOT THII AMSTH CBSI3aH C TEMEHHON YaCTHIO KOPBL.

Obpa3naa namame BKIIOYAET 3alIOMMHAHME UM BOCHPOM3BEACHUE UL JIFOJCH,
3araxoB, 3BYKOB OKpYyXarolled cpeibl, KApTUH NMPUPOJIbI, MY3bIKAJIbHBIX MEJIOIUN.
OTa naMsATh pa3BUTA y XYA0KHUKOB, MTUCATENEH, apTUCTOB, MY3bIKaHTOB. OHa CBS-
3aHa CO CIYXOBOHM U 3pUTENIHHOM 30HAMU OOJIBIINX MOJIYLIAPHIA.

Imouuonanvhas namames COCTOMT U3 3aIOMMHAHUSI COOCTBEHHBIX TepeKHBa-
HUH YeloBeKa. DMOIIMOHAIbHAS MTaMITh pa3BUTa y BCEX JIIOJICH U CBsi3aHa C TOPMO-
HaMM, BBIAEISEMbIMH IIPU 3MOLIMOHAJIBHBIX BO30YXkAeHUAX. M3-32 3MOLMOHAIBHON
HaMsTH Mbl COMEPEKUBAEM APYTUM JIIOISM.

Yemnuaa namame — 5T0 3aOMHHAHUE MPOYMUTAHHOTO W YyCHblIaHHOTOo. Bee
BUJIBI NTAMSATH B3auMOCBs3aHbl. OObIYHO Jt00ast mHpOpMaIus riay0oKo 3armoMuHa-
eTCs C yYaCTHEM HECKOJIbKMX THIIOB TaMSTH.

[TamMsTH OBIBACT 007120CPOUHON VI KPAMKOGPEMEHHOI, RPOU3BOIbHOU VI HENPO-
u3601vHou. Cneapl T0JTOCPOYHON NaMsATH MOTYT XPAaHUTBCS JOJr0, MHOT/A B Te-
yeHue Bceil ku3HU. HempowsBosibHAsg mamsTh HE 3aBUCUT OT JKEJIAaHUs YeJIOBEKa.
OOBIYHO BEIIN U COOBITHS, UMEIOIINE OOJIBIIOE 3HAYCHHUE JIJIs YeJIOBEKA UM OCTaB-
JSAIOUIME CHJIBHOE BMEYATJICHUE, 3alIOMUHAIOTCA Hajoiaro. IIpousBonbHas maMmsTh
CBsi3aHa CO CTPEMJIEHHMEM YeJIOBeKa 3allOMHUTbH OMpEACTICHHbIE BEId U COOBITHS
C MCIOJB30BAaHUEM JIJIsl ATOTO CIEIHAIbHBIX METOMO0B. [lamsaTh ynydmaercs o 25
JeT u coxpansiercs 1o 50 ner, 3aTeM nocreneHHo yxyamaercs. [Ipodeccuonanbras
HaMsTh OCTAETCs HaJIOJTO.

®usnooruyeckasi npupoaa namMATu. [lamMsaTs cBA3aHa ¢ HEPBHBIMH LIEHTPAMU
KOpBI TOJIOBHOTO Mo3ra. CoxpaHeHHe MaMsITH CBS3aHO ¢ BO30YXKICHHEM B OpraHax
YYBCTB, MOTOMY IIEHTPHl OPTaHOB YYBCTB TaKXe SBISIOTCA IEHTPAMHU MaMSTH.
[Tpu moBpexaeHnH LEHTpa ONPEAETICHHOr0 4yBCTBA B KOpE I'OJIOBHOIO MO3ra Ha-



pyliaeTcsd U COOTBETCTBYIOIIMN eMy Tull namsaTd. Hampumep, npu noBpexieHun
3aTBIJIOYHON YaCTH KOPbI MONYLIApUH HapyIIaeTcst oOpa3Has MaMsThb.

YT100bI COXpaHUTh MH(OPMALIMIO B MAMSTH, €€ CIeIyeT NMOBTOPUTH HECKOJIBKO
pa3. OTUM criocoOOM MBI 3aKpEIUIsieM B MaMsTH HOMepa Teae(OoHOB, XUMHUUECKUX U
MaTreMaTu4eckux (Gopmyi, a TakKe 3aKOHOMEPHOCTH.

I'uruena mamsru. [lo cpokaM coxpaHeHUs MaMsATh ObIBa€T KOPOTKOW U JOJTOM.
[Ipn noATOCPOYHOM MaMsATH COOBITHSI COXPAHSIOTCS B MaMATH JOJTO, HHOTJAA Ha
BCIO U3Hb. [loBTOpEeHNE 0HO 1 TOH ke MHPOPMAIIMN HECKOJIBKO Pas3, UCHOIb30-
BaHHUE CXEM, IUIaHOB, TaOIHII, JEKIM, KOHCIIEKTOB U pedepaToB, CaMOCTOSTENEHOE
BBITIOJTHEHUE JTA0OPATOPHBIX M MPAKTUYECKUX 3aHATHH YITy4IIaeT MaMsTh.

IIpoBepsTe cBOM 3HAHMA!

1. Pacmoyio’)kuB clenyroiye ciioBa B OMPEISIIEHHOM IMOPSIKE, BBIBEIUTE XapaKTepH-
CTUKY maMsiTu: A — 3anmoMuHanue, b — BocripousBeneHue, B — HakomieHue TUYHOTO
onbIiTa, I’ — cCOOBITHI U SIBIEHUH.

2. CocTaBbTe TMapbl W3 THIIOB MaMATH W CIIOCOOOB 3alOMUHAHMIA: A — JBHTaTeNbHAs,
b — ob6paznas, B — smonmonanpnas, I — ycTtHas; 1 — 3amoMuHaHue MPOYUTAHHOTO U
YCIBIIIAHHOTO, 2 — 00pa3 4YesoBeKa, TOH MY3bIKH, 3allaX U BKYC BEIeH, 3 — TaHIbI,
MUCBMO, BOXKJICHHE TPAHCIIOPTa, 4 — COOCTBEHHBIE MEPeKMBAHUSI.

3. CocraBbTe Mmapbl OTBETOB U3 (pOpM MaMsTH M UX CBOMCTB: A — HeoOs3aTenbHasi, b —
obs3arenbHast, B — nonroBpemennas, I — kpaTkoBpeMeHHas; 1 — cBsi3aHa C UCTONb-
30BaHHEM CIICIIHAJIBHBIX METOAOB 3allOMHHAHUs, 2 — HE 3aBHUCHUT OT BOJIM YCJIOBEKa,
3 — cren I0JIr0 HE COXpaHseTcs, 4 — clie/l COXpaHseTcs J0TO.

OTBeTHTE HA BOIIPOCHI:

1. MHora yesoBek Mnocje aBTOMOOMIJIBHON aBapuM TepsieT NaMsTh U 3a0bIBA€T, KTO OH U
OTKyza. YeM 3T0 MOXKHO OOBSCHUTH?

2. EcTh npou3BonbHast ¥ HEMPOMU3BOJIbHAS MaMATh. Kakas mamsaTh npeobiiafaeT y netei
MJIQJILIEr0 BO3pacTa U y B3POCIHbIX JFOAEH?

§ 50. Con u ero 3HaueHue

3HayeHue cHa. YCTaBIIUN OT pabOTHI YeIOBEK, YTOOBI BOCCTAHOBHTH CHIIBI U
MPOJOKUTH HOPMAJIbHYIO KW3Hb, JOJDKEH CHaTh M OTABIXaTb. becCoHHMIA npu-
BOIWT K TSDKENBIM MCHUXUYECKUM 3a0oneBaHMUsAM. B ombITax cobaka 0e3 empl xuia

20-25 nmeit, 6e3 cHa — 10—12 gHel.



Omnucanue cHa. COH — eCTeCTBEHHOE (PU3HOJIOTMUECKOE COCTOSIHUE OpraHHu3Ma,
COIPOBOXKJIAaEMOE CHMYKEHHEM pPEaKIMM OpraHusma K okpyxaromei cpene. CoH —
UKJINYECKOe ABjeHre. TUMNYHBIN 7—8-4acoBOM COH cocTOUT m3 4—5 nukioB. Kax-
JIbII U3 3THUX IUKJIOB CHAa COCTOMUT U3 (a3 mednennoeo n bvicmpozo cua. CoH uelo-
BEKa HAUYMHAETCS C ¢ha3vl mednenHHozo cua. B »Tol Qaze abIxaHue, MyibC, JIBHKE-
HUS a3 3amemisiorcs. CHukaercst 0OMEH BEIIECTB U MOHMKAETCS TeMIleparypa
tena. Mplmnbl paccnabnstorces. Paza dvicmpozo cna HauuHaeTcs yepe3 1-1,5 yaca
1ocJie MEJIEHHOTO CcHa W mpojoikaercs 10—15 MuHyT, 3areM CHOBa CMEHSIETCS
ME/JICHHBIM CHOM.

B ¢aze ObicTporo cHa uenoBeK HaYMHAET ABIIIATH Yalle U IIy0xke, aKTUBHOCTh
ero BHYTPEHHUX OpPraHOB BoO3pacTaeT. B pesynbrare coKpallieHHs HEKOTOPBIX
MBIIIL] JBUTAIOTCS €ro IJa3a, pyKdu U HOTU. Y 4YesloBeKa HaAuMHAIOTCS CHOBMJICHHUSL.
I[Tpu 3TOM rina3Hble sIOJIOKU CIISIILETO YeJIOBEKa JABUTAIOTCS TaK, Kak Oy/ATO OH CMOT-
puT GUIBM.

CHoOBUIeHUS CBSI3aHBI C FOJIOBHBIM MO3roM. Bo cHe GecropsIo4HO CMeInBaroT-
Csl paHee COBEpIIABIIMECS COOBITHS, HO HE YCIEBIINE 3alIOMHUTHCS, C COOBITUSAMH,
emie He coBepwmBinMuce. [lo muennto .M. CeueHnoBa, CHOBUAEHHE — 3TO HEJIO-
IMYECKOe COYETaHUE JIOTMYECKMX BIedaTieHU. YenoBek BUAMUT COH U mpu dasze
MeJJIEHHOro cHa. [Ipu 3ToM ero coH ObIBa€T Maj03MOLMOHAJIBHBIM, JIOTHYECKUM U
B BHJIE Pa3MBIIICHUH.

duszuonoruveckass npupoaa cua. Con u npoOyKJIeHHE CBA3aHbI C T'PYIIION
HEMPOHOB B CTBOJIE TOJIOBHOTO Mo3ra. HelipoHbl oOecrieunBaroT TOPMOKEHHUE JIBU-
’KeHUIl Bo cHe. B akcnepuMente nmpu pa3apaxkxeHuu 3TUX HEHPOHOB )KUBOTHOE, MOJI-
HUMasl TOJIOBY, HAYMHAJIO CJIEJ0BATh 32 HEBUAMMBIM OOBEKTOM, T.€. OHO IOBTOPSJIO
TO, YTO BUJENO BO cHe. IIpu pas3ipaskeHMH HEpPBHBIX KIJIETOK, OTBETCTBEHHBIX 32
00apcTBOBaHME, CIISIIIUE KUBOTHBIE MPOOYKAAIOTCS U HACTOPAKUBAIOTCSL.

DU3MOIOrMYECKHI COH SABJISETCS MIYOOKUM 3alUTHBIM TOPMOKEHUEM, MPEI0T-
BPALIAIOLIUM YCTaJOCTh HEPBHBIX KJIETOK. COH TOPMO3UT HEPBHBIE LIEHTPbI, HAXO-
JSIIMecsl B KOpe TOJIOBHOI'O MO3ra M NMPOMEKyTO4HOM Mosre. [Ipu aTom paboTtaror
TOJIBKO LIGHTPBI JIbIXaHUs, cepAUeOMeHusl U JIpyrue XKU3HEHHO BaXKHbIE HEPBHBIC
LEHTPbI, HAXOASIIUECS B IPOIOITOBATOM MO3Te.

Hapymenns cna. HapyuieHust cHa cOCTOAT U3 COHAUBOCMU U GECCOHHUYbI.

Connueocms 00bIYHO HAOTIONACTCS MOCTE TSHKETBIX NHMEKIIMOHHBIX 0OJIe3HEH,
Ipyu aHEMUHU U OONE3HSAX ToJIOBHOro Mosra. beccomnuuya mMoxeT ObITh CBs3aHa C



MaJIONOABHKHBIM 00pa30M >KHM3HHU, OTCYTCTBHUEM (PM3HUECKOM yCTAJOCTH OpraHu3-
Ma. YBieueHHe pajuo, COTOBBIMU Tene(dOoHaMU, TeJIeBUICHUEM, KUHO, BUAEO TakK-
e MPHUBOAUT K YCTAJIOCTH HEPBHOW CHUCTEMBI M HapyIIEHHIO CHA. YTOOBI XOpOIIO
BBICTIATHCS, BaXKHO HE HAPYLIATh PACMOPSAIOK JHS, TSDKENYI0 (DU3UUECKYI0 U yM-
CTBEHHYIO PabOTy BBIMOJHATH YTPOM M JTHEM, BEUEPOM HE CJIEAYeT MHOIO €CTb,
HIepe/l CHOM HYHO MOTYJISITh Ha CBEKEM BO3IYXE.

Buabl cha. HopManbHbIN COH B T€UEHUE CYTOK Ha3bIBACTCA (hu3u0102U4eCKUM
chom. HOBOpOXIEHHBIN B TeUeHUE CyTOK cnuT 21-22 gaca, rogoBablii peOeHOK —
16—17 gacos, pebenok 6—7 net — 12—13 yacos, 13—14 net — 9,5-10 yacoB, B3pOCIbIii
YeJIOBEK — 7—8 4acoB.

CoH, BbI3bIBaEMbII JPYTUM YEJIOBEKOM IOCPEICTBOM I'MIIHO3a, HAa3bIBACTCS 2UN-
nHomuueckum. 1lon neficTBUEM TMITHO3a TOPMO3UTCS ONPEAETICHHAs YaCTh HEPBHBIX
LEHTPOB T'OJIOBHOT0 Mo3ra. CoH, BbI3bIBa€MbIil JIEMCTBUEM PA3TMYHBIX XUMHUYECKUX
BEIIECTB, Ha3bIBACTCS HAPKOMUUECKUM.

Jlynamusm M temapeudeckuii coH cauTaloTcs 3aboneBanusiMu. [lpu aynamusme,
BEpPHEE CHOXOXKJICHUH, YEJIOBEK HOUYBIO BCTAET, COBEPIIAET pa3JIMYHbIe NEHCTBUS
WIM BBIXOAMUT Ha YIIMIY, 3aTE€M BO3BpallaeTcs U JOXUTCS B nocrenb. Ha ciemyro-
MMM JIeHb OH HUYEro He MOMHUT. Jlemapzuyeckuii con — BHE3aNHbINA T1yOOKUH
coH. Takoe cocTostHME MOXET OBbITh CB3aHO C CHJIBHOM BO30YAMMOCTBIO HEpB-
HOM CHCTEMBbI, HEPBHOM yCTaJIOCTbIO, IOBPEKICHUEM MO3ra, CHJIbHBIM BOJHEHHEM,
CHJIBHBIM UCITYTOM HJIM I1yOOKoM nevanbto. [Ipu netapriuyeckoM cHe 3aMeIsitoTCs
JIbIXaHWE U cepilieOnueHue.

YenoBek HUYEro He YYBCTBYET, Aake Oonu. JleTaprudyeckuii COH MOXKET IMpo-
JIOJKaThCsl HECKOJIKO YacoB, JTHEH, Henenb, MecsleB U naxe jetr. [IpoOyxaenue
MPOUCXOAUT TaK K€ BHE3AMHO, KaK U 3achIlaHue.

IIpoBepsTe cBOM 3HAHMA!

1. CoctaBbTe mapbl U3 BUAOB CHA U MX cOCTOSHHWH: A — coH, b — ¢a3sl cHa, B — men-
JIeHHBIH COoH, ' — ObIcTphIi coH, [| — Oecconnuna; 1 — npIxanue 4actoe U riy0ookoe,
CHOBHJICHUE Ooraro (aHTasusMu, 2 — 3aMeIJICHHE (U3MOJIOTHYSCKHX IIPOIIECCOB,
paccnalieHue MBI, CHOBHJICHHE JIOTHYHOE, 3 — 3aIlUTHOE TOPMOKEHHUE, MPeoXpa-
HSIIOIIEEe HEPBHYIO CUCTEMY OT TepeyTOMIIEHHs, 4 — COCTOMT W3 MEJJICHHOTO U Obl-
CTpPOTO CHA, 5 — HAPYLIEHUE CHA.

2. CocTaBbTe mapbl U3 TUIIOB CHA M MIPUYWH HX MOSIBJICHUS: A — QHU3HOIIOTHYCCKH, b —
HapkoTuueckuii, B — netapruueckuii, I' — runnornyeckuid, /I — nynarusm; 1 — BHe-



3amHbIi TyOOKHil COH, 2 — YEJIOBEK BCTAET U XOIUT MO HOYaM, 3 — HOPMAJIbHBIN COH,
4 — BBI3BIBACTCS YCIOBEKOM, 5 — BBI3BIBACTCSI XMMUUYECCKUMHU BEIICCTBAMMU.
Pemnre MaTeMaTH4ecKyI0 3a1a4y:

TpeTs )KuU3HU YeI0BEK MPOBOAUT BO cHE. CKOJIBKO BPEMEHU MPOBEI BO CHE B TEUCHUE
JKU3HU 72-JIETHUN YEJIOBEK?

OTBeTbTE HA BONPOCHI:

1. Bo Bpemst cHa MHOTHE IIEHTPbI HAXOAATCS B COCTOSHUHM TOpMOXeHUs. Eciu 3To Tak,
TO KakK CIAIIas MaTh MOXKET YyBCTBOBATh OECIIOKONCTBO CBOETro pedeHka?

2. [loyemy HpH TMIIHOTHYECKOM COCTOSHUHM 4YEJIOBEK BBITIOJIHSACT BCE JKENAHUS T'MITHO-
TH3epa?’

§ 51. Tunbl HepBHOI 1eSITEIbHOCTH, TUTHEHA HEPBHOM CHCTEMBbI

Tumnsl BbicIell HEPBHOI JeATeIbHOCTH. JII0au OTIMYAIOTCA CUIION BO30YX1e-
HUS U TOPMOKEHHUSI HEPBHBIX LIEHTPOB U CKOPOCTBIO UX pacmpocTpaHeHus. Benen-
CTBHE 3TOTO OJAMHAKOBBIE COOBITHS M SABICHHUS OHH BOCHPUHUMAIOT IO-Pa3HOMY.
AKTHBHOCTB YeJIOBEKa, MOOMIBHOCTh, BECh KOMILJICKC 3MOIMI B HEJIOM COCTaBIIS-
10T ero temnepameHT. Ha ocHoBe mpennoxenHoi 2500 ner Hazax I'unmokparom
KJaccu(UKAINK JIIOACH MOAPA3ICIIIOT Ha THIIBL: X01epuKku (HeypaBHOBEIICHHBIC,
JETKOBO30YIMMBbIC), CcaHz6uHuKuU (ypaBHOBEIICHHBIC, ONTHUMUCTHI), ¢hrezmamuku
(YpaBHOBeIIEHHBIE) U Meaanxonuku (HeypaBHoBewleHHbIe). .11, TlaBnoB pazaenun
JIO/IeN 1O THUILY HEPBHOW CHCTEMBI Ha cusbHble U clabvlie munvl. CUIBHBIA TUI OH
pa3fenuia Ha HEyPaBHOBELICHHBIC U YPAaBHOBELICHHBIE THUIIbI, & YPaBHOBELICHHbBIN
THUM — Ha TO/IBUYKHBIC W HETO/IBUKHBIC THIIBL.

Cunvnslii, HeypasHoseulenHbvlll mun (xonepux) — 04eHb BO3OYTUMBIN, CO CIIOXK-
HBIM TIOBeZeHUEM. JleTh ¢ TakuM THUIIOM TOBEICHHsI OYEHb IOJBIMIKHBI, OBICTPO
BCTYINAIOT B JPY>ECTBEHHbIC OTHOIIEHUSI C JPYTUMH, HO OBICTPO ccopsATcs, oOu-
KAIOTCSl TIO MYCTSIKOBOM MpHuYMHE. B mopy paJoCcTHOrO HACTPOECHUSI OHU CMEIOTCS
U TIOIOT.

Cunvnblii, ypasHoseulenHblll, NOOBUNCHBLI Mun (caHe6uHUK) OBICTPO OICHUBAET
CUTYAIMIO0, TOOpOKENATENbHbIN, YBAKUTEIBHO OTHOCUTCS K JIPYTUM.

Cunvnuolii, ypasHoseutenHulll, ManonoodgudxicHvlii mun (reecmamux) oOnanaer
MSTKHM XapaKTepoM, CHOKOWHBIA. PaboTy BBIMONHSAET BAYMUYUBO M JOCKOHAJIBHO.
WN.II I1aByiOB TakuXx JIFOEW HA3bIBAJl «TPYKEHUKAMU KUZHW.



Cnabwiii, neypagnoseuennwiti mun (meaanxonux). Jlroogu 3Toro THma Mmasorno-
JIBYDKHBI, UX JIGUCTBHSI HEYBEpPEHHbIE, YyBCTBa INTyOOKHE U CTOMKHE, HO CO CTOPO-
HBI 3T0 He3ameTHo. MM ynaeTcs menkas KpornoTiauBasi padora.

THUIIBI HEPBHOM CUCTEMBI SIBIISIIOTCS HACIEAYEMBIM OT POAUTEIEH IMPU3HAKOM.
OHM MEHSAIOTCS CO BPEMEHEM NOJ JISHCTBUEM OKpYXKarollel cpesl 1 00pa30BaHHUS.
TemmepaMeHT peako BCTpedaeTcs B «4UCTOM Buae». Hampumep, y ¢ermaruka
MO>KHO HaOMIOJaTh pa3apa’keHne, CBOMCTBEHHOE XOJIEPUKY, a Y XOJlepuKa — riay0o-
KO€ TOPMOKEHHE HEPBHOM CHCTEMBI B CHIIy pa3HBIX MPUUYWH. TemmepaMeHT He Obl-
BA€T XOPOIUMM MJIM MIOXUM. Cpeau M3BECTHBIX JIOAEH €CTh MPEICTaBUTEIIN BCEX
THUIIOB.

Hespo3. Ha ¢yHnkunn HepBHOUH CHCTEMBI OOBIIOE BIUSHUE OKA3bIBAIOT YCIIO-
BUS JKU3HU U pabOTHI uesoBeka. Tsokenass yMCTBeHHas: paboTa, CeMEHHbBIE CCOPBI U
CKaHJaJIbl, HEYPS AUl Ha paOd0OTe BIUAIOT HA HEPBHYIO CUCTEMY M HOPTAT HACTPO-
eHue 4esoBeka. Eciau Takoe BO3IEHCTBHE JUIMTCA JOJIO, OHO MOXKET IPUBECTH K
HEBPO3Y.

Heespoz — maoicenasn ncuxuueckas 001e3Hb, C6A3AHHAS C HAPYUWEHUAMU 0esmeNb-
HOCMU GbICUIUX OMOeN08 HepeHOl cucmembl. bolle3Hb BbI3BaHA ICUXMUYECKHM pac-
cTpoiictBoM. CTpecc, BbI3BaHHBIN eyasblo, CTPAXoM, pa3oyapoBaHUEM U JPYTUMHU
YyBCTBAMH, SIBJISETCS IPUYUHON HEBPO3a. BOJIBHONM CTAHOBUTCS pa3ipaKUTEIbHBIM
U HEJOBOJIbHBIM cO00H M OKpyskatouuMu. Eciu ero He e4uTh, TO €ro COCTOSHUE
YXYALINATCS.

IlosiBnenue HeBpo3a y aereil. UpesmepHO cTporoe BOCIHMTAHUE C MIIaJCHYE-
CTBa, YHM)KCHME, IPEeHeOpeKEeHne HHTepecaMd U JOCTOMHCTBOM Pa3BUBAET y pe-
OeHKa TPyCIMBOCTb, pa304apOBaHUE U HEYBEPEHHOCTh B ce0e. JTO MeIlaeT eMmy
o0Imarbesl ¢ pOBECHUKAMH U MPUBOAUT K HeBpo3y. OHAKO M3IUIIHAS 3a00Ta O pe-
OeHKe, BBIIOJHEHUE JHOOBIX €ro jKeJIaHUN, HEYMECTHbIE MOXBAJIbl TAKXKe MPUBOIAT
K HeBpo3y. Takoil peOeHOK pacTeT Kanpu3HbIM U O€3BOJIBHBIM, HE NMPUYUYEHHBIM K
TPYAY U TPYAHOCTSIM.

Jlnst mpodunakTUKKU HEBPO3a HEOOXOAMMO MPAaBHJIBHO BOCHUTHIBATH peOCHKa,
€ro ciaeqyeT 3akalATh, NPUYyYaTh K CIOPTY M 3aKaJUBAaHUIO CBOEr0 OpraHu3Ma.
Kpome Toro, HeoOXoauMo COBMEIATh YMCTBEHHBIH TPya ¢ (U3MUECKUM, COOIIIO-
JlaTh PEKUM TpPyJa U OTIbIXa.

Bansinue ajJkoronm3mMa Ha HepBHYIO cMCTeMYy. AJIKOTOJIb BJIMSIET Ha BCE Op-
raHbl, 1 0COOEHHO — Ha KOPY TOJIOBHOTO MO3Ta. AJIKOTOJb HAapyIIaeT HOPMaIbHOE
TeueHHEe BO30YKJICHUS M TOPMOXKEHHS B LICHTPaIbHON HEpBHOI cucteme. [Ipu sTom



3ameIsieTcss 00pa3oBaHUEe HEKOTOPHIMH KIIETKAMH MO3ra YCJIOBHBIX pepieKCOoB H
BO30YIKJAIOTCS HEKOTOPbIE YaCTH TOJOBHOIO MO3ra, YTO TOBBILNIAET HACTPOCHHUE
BBIIMBIIETO W YBEPEHHOCTh B ce0e, MOATOMY OH MHOI'O FOBOPHUT M 03 OmpeieieH-
HOTO HaBbIKAa HAUYMHACT BBIMOJHATH OOy paboTy. AJIKOrojb BBIBOIMT M3 CTPOS
paboTy HHU3IIUX OTAEIOB KOPbI TOJOBHOTO MO3ra. Bobliioe KOJMYECTBO aIKOrOJIs
MOJKET BBIBECTH U3 CTPOS BBICIIYIO HEPBHYIO J€ATEIBHOCTD, [IPU TOM HAPYIIAOTCS
JBUXKEHHUS TJIa3, PyK, HOT, SI3bIKa. Y BBIMHUBIIErO JIBUKEHUS CTAHOBSATCS HEYBEpPCH-
HBIMU, pedb — OeccBsi3HOU. CHcTeMaTHYecKoe YIOTPEOIICHNUE aJIKOT OISl IIPHBOIUT K
OONEe3HN — ANKO20NUZMY.

BiusiHue HAPKOTHKOB HAa BBICHIYI0O HEPBHYIO IesiTeIbHOCTh. HapkoTHku cHa-
Yajia BBI3BIBAIOT YyBCTBO 3U(OPHH H TYIMIEBHOTO CIIOKOWCTBHUS, HO C TIPUBBIKAHHEM
OpraHu3Ma K HUM BO3HUKACT Hapkomauus. PeryispHoe yrnorpebieHne HapKOTHKOB
oTpaBisieT opranm3M. [pu 310ymoTpeOiieHHN HAPKOTHKAMU CHaYas1a HaOJIk0IaloTCs
OCECIIOKOWCTBO M HApyICHUs MAMSITH, BIIOCICACTBHH MOSBISIOTCSA TIyOoKue ¢u-
3UOJIOTMYECKUE U3MEHEHHS: CUJIBHOE CeplleOueHue, CyXocTb BO PTY, NOTIUBOCTD,
JPOXKaHUE KOHEYHOCTEH, paclIupeHue 3pauykoB H T.1I.

IIpoBepbre cBOM 3HAHUSA!

1. CocrTaBbTe Mapbl U3 HA3BAHUU THUIIOB HEPBHOU JEATEILHOCTH M UX MPU3HAKOB:A — XO-
nepuk, b — canrsunuk, B — daermaruk, [ — Menanxonuk; 1 — CUIIBHBIN, ypaBHOBE-
IICHHBIN, MTOABYKHBIN, 2 — CI1a0blii, HEYPaBHOBEIICHHBIH, 3 — CHIIBHBIN, HEypaBHOBE-
HIEHHBIA 4 — CHIJIbHBIN, YPABHOBEIICHHBIN, MaIONOABHKHBIMN.

2. CocraBbTe mapbl W3 Ha3BaHWI TUIOB HEPBHBIX (DYHKIMIl M COOTBETCTBYIOIIMX UM
moneit: A — xonepuk, b — canrBunnk, B — ¢dnermaruk, I' — menanxonuk; 1 — ma-
JIOTIOJBYKHBIN, TOPMOXKEHHME TMpeobaaiaeT HaJ BO30YyKJEHUEM, 2 — CHIIbHBIN, ypaB-
HOBEIICHHBIN, TOIBUKHBINA, 3 — MOABIKHBIN, ¢ MpeolnagaHueM BO30YKISHHUS HaJ
TOpMOXKEHUEM, 4 — cnalblii, ypaBHOBELICHHBIH, C MPeodIagaHueM TOPMOKEHUSI.

OTBeTHTE HA BoOIIpocC:

VY IBAHOrO YeJI0BeKa HapylIaeTcs TOYHOCTh ABMXKEHUH PyK M HOT, ICHOCTb peun. C
HapylIeHHEeM KaKHX YacTeil HEPBHOW CHCTEMBI MOXKET OBITH CBS3aHO TAKOE COCTOS-
HHE opranuzma?



IJTABA XII. OPTAHBI HYBCTB

§ 52. 3nauenune OpraHoB 4yBCTB

OO0mme cBegenus. LlenTpanbHas HepBHas cucTeMa rnojydaer HHdopmaunuo 060
BCEX Ipoleccax, MPOUCXOAIIMX BO BHEIIHEH M BHYTpeHHEH cpene. Ota MH)Op-
Malnusi BOCIPUHUMAETCS OpraHaMu 4yBCTB. Kaxxaplii opraH 4yBCTB oOecreunBaeT
BOCIIPHUSATHE TOJIBKO OINPENEICHHBIX TUIIOB Bo3AelcTBUA. Hampumep, rmasa Bocnpu-
HUMAIOT CBET, YUIU — 3BYK. PelienTopsl opraHoB 4yBCTB MPe0Opa3ytoT BO3EHCTBHS
BHYTPEHHEN U BHEIIHEW CPEbl B HEPBHBIE UMITYJIbChl. Kaxk b1l peuenTop mnosyya-
€T OIpeJeJICHHOE BO3ICHCTBHE U MPEBpAILACT €ro B HEPBHBIE CUTHAIBI (pHc. 78).
PenenTopsl 04eHb UyBCTBUTENBHBI K CBOUM Pa3JpakKUTEISAM, HAIPUMED, PELENTO-
pblI r71a3 00pa3yloT 3pUTEIbHOE YyBCTBO Ja)X€ B OJHOM KBaHTe cBeTa. CIIyXoBble
penenTopsl HAYMHAIOT MOCHIIATh CHUTHAJBI B MO3T, Korja OapabOaHHas TMeperoHKa
CMEIAeTCs Ha BEJIMUMHY, B JIECATh pa3 MEHbIIYI0 aToMa Bojopoaa. Heckonpko Mo-
JIeKYyJl Taxy4dero BELIeCTBa MPHUBOIAT K M3MEHEHHMIO B PELENTOpax OpPraHoB 000-
HSHHUSL.

Opranbl 4yBCTB — CHELUANIU3UPOBAHHAS CHCTEMa, 00ecreunBaoias BOCIpuUs-
THE BO3ACUCTBHM BHEIIHEH cpenbl. BO3HMKHOBEHHE YYBCTB CBSI3aHO C HEPBHBIMU
LHEHTpaMU KOpbl TOJIOBHOro Mo3ra. Op-
raHbl YyBCTB KOHTPOJIMPYIOT W HaIlpas-
JAI0T JAEATENBHOCTh APYTHX OpraHoB,
HaIpUMep, YeJOBEK OCTaHABIMBACTCA Ha
KpacHbI cBET CBETO(Opa; yCibIIIaB 3Ha-
KOMBIM TO0JIOC, OH IIOBOPAYMBAETCA; IIO-
YyBCTBOBAaB 3alax rasa, UJeT Ha KyXHIO.

CeHcopHble cHCTEMbI, HJIH AHAJH-
3aTopbl. HepBHbIE MMIyJIbCHI U3 peLen-
TOPOB B OpraHax 4yBCTB INEPEIAOTCS IO
HEpOHaM B LIEHTPAJbHYK HEPBHYIO CH-
cremy. [log BO3IEHCTBHEM HEPBHBIX HM- Puc. 78. llpeoOpazoBaHue BHEITHUX
IyJIbCOB BO30YXKJICHHE HEHPOHOB KOPBI BO3/ICUCTBHUI B HEPBHBIE UMITYJIbCHI.




O0JIBIINX MOTYHIAPHI 00pPa3yIOT OLIYIICHHS
qyBCTB. PerienTopbl, HEpBHBIC My TH, MPOBO-
nsme Bo30yKIeHHEe K HEPBHOMY IICHTPY,
crerualibHasi 30Ha KOpBI MOJymapuii oopa-
3YIOT CEHCOpHYI0 cucmemy (iam. Sensus —
«uyBcTBO»). Takyto cucremy W.II. IlaBnoB
Ha3Ball ananuzamopamu (puc. 79).

Takum oOpa3om, awmanuzamopsr — 3TO
CHCTEMbI, CIeLHaTU3MPOBAHHbIE Ha BOC-
OPUATUU U aHaju3e COOBITUH W3 BHEIIHEH
Cpeabl W BHYTPEHHEH CpeAbl OpraHu3Ma.
BuyTpenHue aHanu3aTopbl KOHTPOJIHPYIOT

Puc. 79. CtpoeHne 3pUTeIIbHOrO

aHaamu3aropa: / — HEeHTPBI 3pEHHUS BHYTPCHHIOIO Cpefly opranusma. Yepes aHa-
(LeHTpaIbHAs 9acTb); 2 — Ii1asa JIM3aTOPBI LICHTpAbHas HEPBHAs CHCTEMa
(nepudepuyeckas 4acth); nojiy4aeT TOYHYIO MH(OPMAIIMIO O MpOoIeC-

3 — 3pUTENbHBIC HEPBBI cax, MPOMCXOMAIINX B OPraHU3ME W BHEII-
(IpOBOJHHMKOBAS YACTB). Hell cpejie, ¥ Ha OCHOBE 3TOi MH(pOpPMaLH

OTAaeT MpHKa3 OpraHaM M TKaHSIM.

B nonymapusix roinoBHOro Mo3ra pacrosio;KeHbl BBICIINE IIEHTPbI aHAJIU3aTOPOB.
Hanpumep, 3puTenbHbIil LIGHTp — B OOJIACTH 3aThLIKa, OCSA3aTENbHBIA IIEHTP — B
TEMEHHOMH, a CIIyXOBOH LIEHTP — B BUCOUHOM 4aCTIX KOPbL. Accoyuamugnvle 30Hbl
B KOpE€ TOJIOBHOI'O MO3Ta CBSI3bIBAIOT BCE AHAIHM3ATOPHl MEXIy coOoil. HepBHBIC
yTH, OTXOSIINE OT CEHCOPHBIX OPraHOB, 00Pa3yIOT KOHTAKTHI B CHUHHOM MO3T€,
CTBOJIE TOJIOBHOTO MO3Ta M MPOMEXYTOYHOM Mo3re. Bce anammsaropsl QyHKIHO-
HaJIbHO B3aMMOCBSI3aHBbI, I03TOMY y Hac BO3HMKAeT 000OILIEHHOE MPECTaBICHUE O
COOBITUAX, MPOUCXOJALINX BO BHEIIHEH cpene. Hampumep, Ha OCHOBE MOSIBJICHUS
Ty4 (3pUTENIbHBIN aHAJIU3aTOp), MOXO0JI0AaHUs (OCA3aTEIbHBIA aHAIN3ATOp), pacKa-
TOB I'poMa (CIIyXOBOH aHaJIM3aTOp) y HAc co3jaeTcss 0000LIEeHHOE IPe/ICTaBICHUE O
Hayaje I'po3bl.

Korma onuH n3 aHa/inM3aTOpPOB BBIXOJUT U3 CTPOS, MOBBIMIACTCS YYBCTBUTEIIb-
HOCTB Apyrux. Hanpumep, cienoii 4eaoBeK CIBILIUT JIyYlle APYTUuX, YyBCTBUTEIECH
K TeMmrepaType U AaBieHH0. OH JIETKO «4uTaeT» pesbedHble OyKBbI Ha Oymare,
Ha3bIBACT LIEHHOCTh OYMaKHBIX JCHET M y3HAeT 3HAKOMBIX I10 LIaram.



IIpoBepnTe cBOU 3HAHMS!

1. CocraBbre mapbl U3 Ha3BaHWU YacTEH aHAIM3AaTOPOB M MX QYHKUUI: A — mepudepu-
yeckue, b — Bbicmuii eHTp, B — npoBogHKMKOBas YacTh; 1 — BOCIpUHUMAET BO3JIEH-
CTBHE U IIPeoOpa3yeT ero B HEPBHBIC UMITYJIBCHI, 2 — MEPEAaeT HEPBHBIC UMITYJIbCHI B
LEHTp, 3 — aHAJIU3UPYET BO3/ICHCTBUS U 00pa3yeT OLIYIICHHS.

2. CocraBbTe maphl U3 Ha3BAHMN YacTel aHAJIN3aTOPOB M OOPa3yIOMIMX MX JIEMEHTOB:
A — nmepudeprueckuii, b — meHTpanbHbIA, B — MPOBOIHMKOBEIN; 1 — 9yBCTBUTENEHBIC
HEHPOHBI, 2 — PELENTOPHI B OpraHax 4yBCTB, 3 — TEJIO HEWPOHOB B KOPE MO3ra.

OTBeTbTE HA BONPOCHI:

1. HOquy CCHCOPHBIC CHUCTCMbI HAa3bIBAIOTCA aHaJII/I?:aTOpaMI/I?
2. Kak OCYHICCTBJIACTCA COIrIaCOBaHHAasA pa60Ta aHaJII/ISaTOPOB?

§ 53. 3puTenbHbIe aHAJIU3ATOPLI

3Havyenue 3penus. [locpeacTBOM 3peHUs] MBI TIO3HAEM MPEAMETHI U COOBITHS
BOKPYT' Hac, HaONoJaeM 3a WX JIBIJKEHHEM M M3MEHEHHEM, a TaKXkKe Y3HaeM HX
dbopmy, 1BET, pa3Mep U MECTOMNOJNIOKeHHE. UTeHne, MIchbMO, pUCOBAaHUE, TIPOCMOT]
KapTHH, 00yueHHE PEeMeCIly, BOXKJIEHHE TPAHCIOPTa U MHOTOE APYTroe CBA3aHO CO
3perueM. [Toutu 90% uHopManMy U3 BHENTHETO MUpPA YEJIOBEK MOJy4aeT MOCPe-
CTBOM OPTaHOB 3pEHUSI.

Ctpoenue ria3a. ['maza — 4yBCTBUTENbHBIC K CBETY OpPTaHbI; SBISIOTCS TEPH-
(eprueckoil 4acThiO 3pUTENIFHOTO aHATU3aTopa. [ 1a3a cocToAT U3 TIa3HOro s0I0Ka
U JIOTIOJIHUTENILHBIX OPTaHOB: TTIA3HBIX MBIIII], PECHHII, BEK M CIE3HBIX XKeJe3 (puc.
80). ['ma3Hoe s6710K0 TIpeACcTaBIsieT co00il chepudeckyro GopMmy, PacroIOKEHHYIO
BHYTPH INa3HMLBL V3 BHyTpeHHEH MOBEPXHOCTH TTIA3HOTO SI0J0Ka K €r0 MOBEPXHO-
CTH BBIXOIAT TJIa3HBIC MBIIIIEL. [T1a3HOe sI0J0K0 MOKPHITO TUIOTHOH 6e1k0801 000-
qoukotl (puc. 81), 3amuiaronei rimaza oT MEXaHUYECKOr0 U XMMUYECKOro BO3JIEH-
CTBUH, MUKPOOPraHMU3MOB M MOCTOPOHHHUX BellecTB. YacTh HapyXHOH OeIKoBON
000JI0YKH MPO3pavyHasi U HA3bIBAETCS PO2OBbIM ClI0eM, a OCTaJbHAsI YaCTh — CKJle-
poti. PoroBpeiil cioil Xopouio MpoMyCcKaeT, a MyTHas CKJIEpa HE MPOIYCKAeT CBET.
B poroBom cioe mHoro peuentopoB. Ilpu ux Bo30YyXJIEHHH BEKHU CMBIKAIOTCS U
3aKpBIBAIOT IJ1a3a MJIM OCYUIECTBIISIOT ApyTrue 3auuTHbie pediuekcol. [log 6enkoBoi
00JIOYKOM PACTIONOKEHBI cocyoucmasn u padyscHas 00010uku U GuopuosHoe meJo.



Puc. 80. Buemnee crpoenue rnasa:
1 — pecHutibl; 2 — GenkoBasi 000JI0UKa;
3 — cie3Hble Kemne3bl; 4 — paxykHas 000J104Ka;
5 — BepxHHE U HUXKHUE BEKU; 6 — 3pavOK;
7 — poroBuHas 000JI04YKa.

BHyTpeHHSIS MOBEPXHOCTh COCYIUCTOM
O0OJIOYKH TIOKPBITA YepHbIM NUSMEHTNOM.
[TurmMeHT, mornomas nocTynaruil B I1as3a
CBET, o0ecreynBaeT YeTKOCTh H300paKeHHsI.
[lepenHsst yacTh COCYAUCTOH 000J0YKU 00-
pasyetr paoyscHyio obonouky. Panyxnas
00oj0uKka ObIBaeT OT TroNyOOro 10 TeM-
HO-KOPHYHOTO IIBETA.

Yactp cocyaucTod OOOJIOYKH 3a pOro-
BBIM clloeM o0pa3zyer @uoposnoe meno. C
MOMOIIBI0 MBI (pUOpPHO3HOTO Tena xpy-
cmanuk TPUKPEIIeTcs K TJIa3HoOMY 510710~
Ky ¥ pagyxHoi oOonouke. [locepenune pa-
Jy’)KHOW OOOJIOYKH HAaXOTUTCS OTBEPCTHE —
3pauox, KOTOPBIH, CyXkasCh W PACHIMPSACD,
KOHTPOJIMPYET MPOXOKJICHHUE CBETA. 3PavyoK
pacmmpsieTcs mpu craboM OCBEMICHUH U
IPOIyCcKaeT OOJNbIle CBETA, a MPU CHIIBHOM
OCBEICHUH CY’KaeTCid W MPOIMYCKAeT MEHb-
IIe CBETa.

Puc. §1. Ctpoenue riaza:
1 — pecHUYHBIE MBILILIBL; 2 — OeNKOBast
000104Ka; 3 — ceTuaTtas 000104Ka; 4 —
poroBujiHas 000JI04Ka; 5 — pagyKHast
000J104Ka; 6 — XpYCTAIHK; 7 — KEITOe
II9THO; 8 — CTCKIOBUAHOE TEIO0; 9 —
cocyaucrtas obosiouka; /(0 — cnenoe
nATHO; /] — 3pUTENbHBIC HEPBHI.

Puc. 82. CtpoeHue ceT4aToro cios
riasa: / — majJo4YKOBUIHBIC KIETKH;

2 — ceT4aTslil CIIOW; 3 — 3pUTENIbHbIC
HEpPBbI; 4 — KOJIOOBU/IHBIE KIIETKU.



[Ton cocyaucroit 0600uKOil pacrmonokeHa ceryaras obosjouka. Ha wHeil He-
CKOJIbKUMU CJIOSIMU PACIoNokeHo 0kojio 110—125 muH manouykoBUIHBIX U 6—7 MIIH
KOJIOOBUIHBIX KJETOK (puc. 82). [lanoukoBuaHbIE KJIETKHM YYBCTBUTEIBHBI K Clia-
O0My CBeTy, MMOITOMY MX HA3bIBAIOT PELENTOpaMH HOYHOTrO BHjaeHUs. Konbosunu-
HbIE KJIETKU SIBJISIIOTCA PELENTOPaMU JTHEBHOTO OCBelleHUsl. OHU YyBCTBUTENbHBI K
JTHEBHOMY CBETY W Pa3JIM4arOT KPaCHbIM, 3€JIEHbIA U CUHUU 1BeTa. [Ipn HapyumieHuun
(GYHKIIMU XOTh OJHOM M3 HUX YEJOBEK HE MOXKET pas3nyarh I[BeTa. JDTa OOJIEe3Hb
Ha3bIBACTCS OANbMOHUZMOM. BpOXKIEHHBIM OaJbTOHU3MOM cTpajgaer okono 10%
MY>X4UH U 1% KEHIUH.

[lepen 3paukoM HaxXOOUTCA JIBYCTOPOHHSIS MpO3pauHasl JIMH3A — XPYCHATUK.
[TpocTpaHCTBO MEXy XPYCTaJMKOM M CETUaTOM 00OJOYKOW 3aroJIHEHO IMpo3pay-
HBIM CTEKJIOBUJHBIM Te€JOM. MeCTO CKOMJIEHHUs pPelenTOPOB CETYATOro CJI0s Ha3bl-
BaeTcs drcemuiM namuom. MecTo BbIXOJla 3pUTEIbHBIX HEPBOB, IJI€ OTCYTCTBYIOT
peuenTopsl, Ha3bIBaeTCS cienviM namuom. 1Ipyu majgeHUM OTPa’KEHHOrO CBETa Ha
CJIeTIOe MSATHO MPEIMET CTAHOBUTCS HEBUAMMBIM. MeCTO HauOOJBIIErO CKOMJICHUS
3pUTENBLHBIX HEPBOB — JKEITOE IMSATHO — SBJISICTCS 3pUTENBHBIM HIEHTPOM. CpenHss
YacTh LIEHTPA 3PEHUS C KOJOOBUIHBIMU KJIETKAMH HA3bIBACTCS YEHMPOM UemKO20
suoenust. BOKpyT 1IIEHTpa Y€TKOrO BUACHUS PACMOI0KEHBI MaIOYKOBUIHBIC KIIETKU.

OTpOCTKH HEPBHBIX KJIETOK CETYATOrO CJIOSl 00pa3yIoT 3pUTeNibHbIE HEPBHI. OT-
paXXeHHBIM OT MpeAMETa CBET, MPOXO/sl Yepe3 POroBUIlY, IEPEIHIO KaMepy rias,
3pavyoK, XpPYyCTallUK, CTEKJIOBUHOE TEJO, HAa KEITOM MsATHE o0pa3yeT oOpaTHOE U
yYMEHBIIIEHHOE u300paxkeHue. M300pakeHne mpeaMera B BUJE HEPBHBIX HMITYJIb-
COB Yepe3 3pUTEIIbHBIE HEPBBI MEPENACTCS B 3pUTEIBHYIO 30HY. 31eCh (hOpMUPYETCS
HACTOsIIIIee TPEJICTaBICHUE O MpeaMeTe, T.e. 0 ero (Gopme, pa3mepe, LBETE, OCBE-
HIEHHOCTU M MECTE B MPOCTPAHCTRE.

IIpoBepsTe cBOM 3HAHMA!

1. CoctaBbTe maphl U3 Ha3BaHUK 000JIOUEK TJIA3HOTO SI0JI0KA U WX MPU3HAKOB: A — Oer-
KoBas, b — cocynucras, B — cetuaras, [' — pagyxnas; 1 — nepennsisi 4actb oOpasyeT
paayXHyI0 000JI0YKY, 2 — COCTOUT M3 KOJOOBUHBIX M MAJOYKOBHIHBIX KJICTOK, 3 —
MEePEAHss YacTh 00pa3yeT Mpo3pauyHyl0 POTrOBUILY, 4 — TMEpeaHssl OKpalIeHHAs 4acTh
00pa3yeT COCyIUCTYI0 000JIOUKY.

2. CocraBbTe nmapbl U3 Ha3BaHMI YacTel a3 u ux GpyHkuii: A — porosuna, b — paxyx-
Has o0omnouka, B — 3padok, I' — xpycranuk, /I — cTreknoBuaHoe Teno, E — konboBu -
HbIe KJIETKH, JK — MaJoYKOBUIHBIC KIETKH, 3 — JKEJITOE MATHO; 1 — HAmpaBJjsieT CBET

11 — Buonorus (YenoBek u ero 370poBbe), 8 Kiacce _1 61



Ha JKEJITOE ISITHO, 2 — 3aI0JIHSET MOJOCTh IIa3HUIIbl, 3 — MPOMYCKAET CBET K 3pauKy,
4 — KOHTPOJHUPYET CUITY CBETa, 5 — OMpeenseT UBeT a3, 6 — co3naeT n300pakeHue
npeaMeTa, 7 — y3HaloT LIBET NpeaMeTa, 8 — UyBCTBUTENbHBI K C1a00MY LIBETY.

3. Pacnonoxute 4yacTu rJ1a3HOro MyTH MPOXOKAEHHUS cBeTa: A — XpycTanuk, b — crekio-
BUJIHOE Teno, B — sxentoe msaTHO, [' — poroBuiia, /| — nepenusa kamepa, E — 3padok.

OTBeTHTE Ha BOIIPOCHI:

1. [louemy roBOpST, YTO IJ1a3a CMOTPSAT, @ MO3T BUJUT?
2. TeneBu3nOHHOE M300pa’keHUE B JIEHCTBUTENBHOCTH COCTOUT U3 OTAEIBHBIX KaJIPOB.
[loueMy MBI UX BUJIUM KaK €AMHOE LEN0E?

§ 54. ®yHKIUN OPraHOB 3pEHUA

@yHkuuu riaa3. [71a3 MoXKHO CpaBHUTH C ONTHYECKON Kamepoi. Ero ceruarsiii
CJION NpeacTaBisieT coOOM CBETOUYBCTBUTENIBHBIA 3KpaH, a XPYCTAJIUK U POrOBU-
1[a SBJISIIOTCS CBETOIpeIoMIIsitoel cpefoid. Mplmisl puOpHO3HOro Tena Ha 3ai-
Hell 4acTu paay’KHOH 000JI0OUKH, U3MEHss BBIMYKJIOCTh XPyCTalMKa, MO3BOJISIOT B
OoJblIIel MM MEHBIIEH CTENMEeHU MPEJIOMIISITh OTPAKEHHBIM OT TIpeIMeTa CBET.

[Tponecc doxycupoBanus Jydei cBeTa OT 00BbEKTa Ha ceTyaTod 00O0JIOUKE My-
TEM W3MEHEHHS KPUBU3HBI XpyCTajuKa Ha3bIBaeTcs akkomoldayuei. V3-3a akkoMo-
JAllUK TIPeMEThl, HE3aBUCUMO OT OJIM3KOTO U JIaJbHEr0 PacIoOoKeHUs], ObIBAIOT
XOpOIIO BUAUMBL. MBI CMOTPUM Ha MpeMEThl 000MMU T1a3aMH, HO BOCIIPUHUMAEM
npeaMeT kak ogHo uenoe. [losBienne n3o0paxkeHus mpeaMeTa Ha OTHOM U TOM K€
MecTe 000MX IJia3, T.€. Ha JKEJITOM IISITHE, KaK OJIHO IIeJI0€ HA3bIBACTCS CIMEpeocKo-
nuyeckum 3penuem. CHOCOOHOCTH T7la3 pPa3iMyYUTh JABE TOUKH NPH HAUMEHbIIEM
pacCTOSTHUU MEXAY HUMH Ha3bIBACTCS OCMPOMOU, T.e. CULOU 3PEHUS.

Hapywenne 3penusi. Hapyiienue 3peHns 4acTo COCTOUT U3 BPOXKJICHHOW Ou-
30pyKOCTH WJIM JAJbHO30pKOCTH. [IpH 1aibHO30pPKOCTH (TMIEPMETPONHUH) y Yeso-
BeKa M300pa)keHUe MperIMeTa, PacloIOKEHHOTO Ha OJNIM3KOM pPacCTOSHUHU, 00pasy-
€TCsl 3@ KEJAThIM MATHOM (pHc. 83), IOITOMY OH HESICHO BUIUT OJU3KO PACHOI0KEH-
HbIC MPEaMETHl. Y OIIM30pYKOTO YeloBeKa M300pa’keHHE JTaIeKO PACHOIOKEHHBIX
IpeAMETOB 00pasyercsl mepen KeNThIM ISITHOM, U OH HE MOXKET WX SICHO BHUJCTb.
Bpoxaennas Onu30pyKoCcTh (MUOMHUS) CBsi3aHA C YAJMHEHHEM IJIa3HOTo s0JI0Ka, a
BPOXKJICHHAs 1aJIbHO30PKOCTh — C BPOXKJICHHONW YKOPOYEHHOCTBIO INIA3HOTO S0JIOKA.
[Tpu HapyleHuu 3peHus Bpaud peKOMEHYeT HOCUTh CHElMabHbIE OUKH.



Puc. 83. Bn130pyKoCTh U JaNbHO30PKOCTh: @ — HOPMaJIbHOE 3PEHHUE;
0 — OIM30PYKOCTh U €€ KOPPEKIIHSI TPU TOMOIIN OYKOB; 8 — JaIbHO30PKOCTh
U €€ KOPPEKIUS MPU TIOMOIIU OYKOB.

Boae3snn rias. [IurMeHT MenaHuH B pady’kHOW OOOJOYKE OMpeaessieT LBET
ria3. be3 nurmMenTa cBeT MpoXoaUT HE TOJIBKO YEPE3 3pavuokK, HO U YEPE3 PALYKHYIO
0005104Ky. OTCYTCTBUE MUTMEHTA NPUBOAMUT K 3HAUUTEIBHOMY CHUKEHHIO OCTPOTHI
3pEHUS M Pa3BUTHIO OOJIC3HU AbOUHU3M.

K rna3apiM 00€3HSIM OTHOCHUTCS M HAPYIICHHE CIOCOOHOCTH BUAECTH B TEMHO-
T€ — KypuHnas cienoma. bonbHON KypUHOW CJIENOTOW XOPOUIO BUJUT MPHU JHEBHOM
CBETE, HO HE BUJUT B TEMHOTE. 3a00JI€BaHNE CBSA3aHO C U3MEHEHUSMH B 3PUTEIb-
HBIX KJIETKaX (BpOXKJEHHas KypHHas CIErnoTa) WM POAONCUHOM B KieTKax, Aedu-
IIUTOM BUTaMHUHA A WM IJIAyKOMOW, aTpoueil 3pUTEIbHBIX HEPBOB U JIPYTUMHU
0(TaIEMOJIOTMYECKUMH 3200JICBAHUSIMHU.

B crapocTu moj BIMSIHUEM CKJIep03a KPOBEHOCHBIX COCYJIOB HapyIaeTcs: o0e-
CTieYeHHEe KPOBBIO 000JIOUEK TJIa3HOTO S0JI0KA M MPOUCXOIUT MOMYTHEHHE 3pEHHUSI.
W3MeHeHus, NpOUCXOASALIME B MOKHUIIOM BO3PACTE, MPUBOAAT K MOMYTHEHUIO XPY-
CTajluKa — KarapakTe ria3. BocrnaneHue — KOHbIOHKTUBUT — BO3HUKAET, KOT/1a MUK-
pOOBI TTOMAJAIOT B I1a3a MPH BETPE, U3-3a TPSAZHBIX PYK, MOJIOTEHEI UK 110 IPYTHM
pUYHHAM.

IlepBasi nomMomb npu noBpe:xaAeHun ria3. [Ipy nonaganum B ria3 HUHOPOAHBIX
MPEIMETOB WJIM TPSA3H CIEAYEeT IPOMBITh I1a3a. BeITArnBas BeKu BEpX WJIM BHMU3,
YAQJISIIOT TONABUIME 0]l HUX MHOPOJHBIE TEJA C MOMOIIbIO KpaelliKa YUCTOro Ijia-
TOYKA, TKAHBIO WJIM YBJIAXKEHHOM BaTOW. ECIM T1a3 CUJIBHO MOBPEXK/IEH, HE CIEIYET



IIPOMBIBaTh €r0 WJIM yIalsATh U3 HEro npeamersl. [loBpexeHHbIN a3 ciienyeT
nepeBs3aTh YUCTOM MOBA3KOM, a MOCTPAJaBIIMKA JOIKEH OBbITh TOCIMTAIU3UPOBAH.

I'mruena 3penusi. YtoObl He MOBpPEIUTH 3pEHUE, BAXKHO 3aHMMAThCS B XOPOLIO
OCBELICHHOW KOMHAaTe M He HaIlpsArarh rasa AoJruM uyreHueM. Ilpu nuceme, yte-
HUY, IIUThE HAIO JAepKaTh Oymary, KHUTH WM NpeaMeTsl Ha paccTosHuu 40 cm
oT r1a3. He ciexyer uuTare B ABMXKYILEMCS TPaHCIOPTE, OCOOEHHO B aBTOOYCE,
IIOCKOJIBKY ITOCTOSIHHOE JPOKaHME KHUTH B TPAHCIIOPTE HANPATaeT 3peHue, 1 ras3a
ycratoT. [Ipy yTeHnn unm nucbMe BaXKHO 0OpaliaTh BHUMAaHKUE Ha OCBEIIEHHE KOM-
HaTbl. CBET Ha CTOJN JOJDKEH MajaTh C JIeBOM cTopoHbl. IIpu pabore Hamo Monb30-
BaThCs JIAMIION JHEBHOI'O CBETA.

CumnTombl OciabiieHHs] 3pEHUSI TaK)Ke MOTYT OBbITH BBI3BAHBI HEIOCTATKOM B
OpraHu3Me BUTaMHHA A.

AJIKOTONIb U KypEeHUE SIBISIFOTCS OJHUMH W3 CaMBIX CHJIBHBIX (DAKTOPOB, OTpH-
LATeJbHO BIIMSIOIIMX Ha 3peHue. HUKOTUH M apyrue BelecTBa B cOCTaBe Tabaka
BPENSAT INIA3HBIM HEPBaM.

IIpoBepbre cBOM 3HAHUSA!

1. CocraBbre mapel U3 TEPMUHOB M MX 3HaueHWi: A — akkoMmonauus, b — octpora 3pe-
Hus, B — crepeockonmueckoe 3penue, I — pubposnoe teno, /I — anpOunusm, E — ac-
COIIMAaTUBHAs 30HA; | — MBINIIBI I1a3, 2 — U300pakeHne 00BEKTa B OTHOM U TOM K€
MecTe Juisi 00ouX TIia3, 3 — OTCYTCTBHE NMUIMEHTa MelaHuHa, 4 — (GoKycupoBaHHE
riaa3, 5 — KOOpAMHUPYeT (YHKLHU aHaiu3aTopa, 6 — crocoOHOCThH a3 pas3iindaTh
JIBE€ TOYKH NIPU HAUMEHBILIEM PACCTOSTHUM MEXIY HUMHU.

2. CocTaBbTe mapbl U3 TEPMUHOB M MX 3HaueHUM: A — Karapakta, b — KOHBIOHKTUBHUT,
B — 3penue, I' — rmaykoma, /I — ckiepa, E — menanun, K — gansronusm; 1 — pasupa-
JKEHHUE IJ1a3, 2 — IOMYTHEHUE XpyCTajuKa Ifa3; 3 — MUIMEHT KOXH, 4 — ri1a3Hoil Oe-
JIOK, 5 — BOCHAJIEHUE CIU3UCTON 000JI0YKH, 6 — CIOCOOHOCTD IJ1a3 pa3nuyaTrh Gopmy,
[BET MPEIMETOB U PACCTOSIHUE MEXAY HUMH, 7 — MOBPEXKJAECHUE HEPBHON CHUCTEMBI.

OTBeTHTE Ha BOIIPOCHI:

1. 3-3a oTCyTCTBUS MUTMEHTALUH TP aJIbOMHU3ME KOXKa M BOJIOCHI YeJIoBeKa 00ecIBe-
guBaroTcs. Toraa moyemMy mpH 3Toi 00J€3HU I1a3a 4eloBeKa KPACHEIOT U CHUKAETCs
OCTpPOTa 3pEHHUS?

2. [Touemy Ha mpeAMETHI, PACHONIOKEHHBIE BIAJIM OT HAC, MBI CMOTPUM IPHIIYPHUB IJIa-
3a, a Ha OJIN3KME MPeIMEeThl — IIUPOKO PACKPHIB riaza?



Jlabopamopnoe 3anamue Ne 7

OmnpenesieHue 0CTPOTHI 3peHHS.

Heobxooumoe obopyoosanue u uHcmpymeHmoi:

tabauua [onoBuHa, IEHTa U3MEPEHUS PACCTOSHUS, YKa3Ka.

loscnenue. 3pauku 000X T1a3 OMHOBPEMEHHO CYXKAIOTCS MPU CBETE U PaCIIUpS-
IOTCS B TEMHOTE. JTO CBSI3aHO C TeM, YTO HEPBHBIC BOJOKHA OOOMX IJa3 mepece-
KaloTCsl B HIDKHEH 4acTu rojoBHOro mosra. OT 3TOro mecra mojoBHHA HEPBHBIX
BOJIOKOH IPaBOro Ija3a HallpaBiieHa B JIEBYIO MOJIOBUHY MO3ra, a Jpyras M0JIOBU-
Ha — B MPaBYyIO MOJIOBUHY MO3ra. DTH HEpBHBIC BOJOKHA HAMPABIAIOTCS AAJIbIIIE,
B IIOJKOPKOBBIM HEPBHBIA LIEHTP, HAa3bIBAEMBIM UYETBIPEXXOJIMHUEM, PaCIOJI0KEH-
HBI B CpeqHeM Mo3re Mexay oboumu monymapusmu. OTTyaa Bo30OyxAeHUE B
3pUTENIBHBIX HEPBaX MEPEXOIUT B HEPBHBIN IICHTP JBIKCHHM TTIA3HOTO sS0JIOKA U
o0ecreyrBaeT OJJHOBPEMEHHOE U3MEHEHHE 3pavKa.

Topsoox evinonnenus pabomoi:

— tabnuiy ['010BMHA BEIIAIOT HAa CTEHE C XOPOIIMM OCBEUICHUEM;

— o0cieyeMblii yUeHUK JOJDKEH CTOSATh B 5 M OT Tabnuipsl [onoBura. CHauana,
3aKpbIB JIEBBIU 13, OH YUTAET MPaBbIM I1a30M TaONUIly CBEPXY BHU3;

— oOcneyeMslid, cTost psiaoM ¢ Tabiumeil [onoBrHa, HAYMHAST MMOKA3bIBATh yKa3-
KOl OyKBBI CBEPXY BHU3;

— ecyii 00CTIeTyeMbIil B ONPEISIEHHON CTPOKE HE MOXKET MPABHIIBHO Ha3BaTh OyK-
BbL, TO MO HU(ppPaM, pacHONIOKEHHBIM B Hadajle TOW CTPOKH, ONPENENSIOT OCTPO-
Ty €ro 3peHus. 3aTeM TaKUM e CIoCOOOM ONpPEAEseTCsl OCTPOTa JIEBOrO Ija3a.

IIpumeuanue. TIpu HOpMaAJTBHON OCTPOTE 3PEHUS UEIOBEK BUAUT OOOMMHU TIIa3aMH
udpst 10 10 ctpoku Tabauiel. B 3TOM citydae ocTpoTy 3peHUSs OMPENSIsIIOT KaK
1,0. Bolme necsToit CTPOKHM OCTpPOTa 3peHus HaunHaeT ymeHblnatbes Ha 0,1. Ha
OJTHOW JIMHUU pe3kocTh yMeHblnaercs Ha 0,1. Hampumep, 9-s crpoka — 0,9, 8-1
crpoka — 0,8 u T.1.

§ 55. CtpoeHue opraHoB cjayxa M TMTHEHA CJIyXa

3HadeHnue cjyxa. YenoBek BOCHPUHUMAET 3BYKOBBIE BOJHBI M3 OKpY’KalomIeh

CpeIBI TOCPENCTBOM OpraHoB ciryxa. [Ipu moMomu ciryxa 4eioBeK YUUTCs TOBOPUTH
u o0maeTcs. AHATU3aToOp CIyXa, TaK ke KaK W 3pEHUs, COCTOUT U3 nepugepuec-
Ko, npogodsiwyeli U yeumpanvHol yacmeti. K mepudeprdeckoid 4acT OTHOCATCS
CIIYXOBBIC PELENTOPHI, K TIPOBOISIICH YaCTH — CIyXOBBIC HEPBBI U K IECHTPAJIHLHON



Puc. 84. CtpoeHue cayxoBOro aHaInM3aropa:
1 — penienTopel cinyxa; 2 — IEHTP CiIyXa B
MOJTyIIapHUsIX TOJOBHOTO MO3Ta;

3 — CIlyXOBBI€ HEPBHI.

Puc. 85. Ctpoenune yxa: | — yniHas
pakoBUHA; 2 — BHEUIHUI CITyXOBOI
HpPOXOJ; 3 — BUCOYHAsS KOCTh; 4 — Oa-
pabaHHas mepenoHKa; J — CIIyXOBbIe

YacTH — CIyXOBas 30HA OOJBIIUX IONY-
iapui TooBHOro Mo3ra (puc. 84).

Crpoenne yxa. YXo yenoBeka JIeIuT- KOCTOUKH; 6 — OBATBHOE OKHO,
Csl Ha BHeWHUll, CpeOHUll U GHYMPEHHUI 7 — TONMyKPYTIble KAHAIBIIBL;
omodenvt (puc. 85). Hapysycnoe yxo co- 8 — cripasbHas yiuTka; 9 — Kpyrioe
CTOUT W3 YIIHOW PAKOBUHBI M BHEIIHETO orBepcTue; /() — CIIyXOBBIE HEPBBI.

CIIyXOBOTO MpOXOoAa. YIIHAas pPaKOBHHA
YCHJIMBAET U HalpaBisieT 3ByKOBble BOJHBI B cpefHee yxo. HapykHoe yxo 3akaH-
yuBaeTcs OapaOaHHON MEPENOHKOM, HATSHYTOM MOMEPEK CIIYXOBOTO MPOXOo/a.

B nonoctu cpeonezo yxa naxopsitcs Tpu KOCTOUKU: MOJIOMOYEK, HAKOBANbHA T
cmpemeuxo. T'0J0BKa MOJIOTOYKA MPHUKPEIIseTCss K 0apabaHHOW MEPEnoHKe, a ero
pPYKOATKa — K HaKOBaJIbHE. J[pyrasi CTOpoHa HAKOBAJIbHU MPUKPEIUISIETCS K BEpXHEH
YacTU CTpeMeuka. 3aHss paclIMpeHHasl 4acTh CTPEMEuKa MPHUKpPEIUIseTcs K 3ia-
CTHUYHOU MEPEToHKe, 3aKPHIBAIOIICH OBAJIbHOE OKHO — OTBEPCTUE BHYTPEHHETO yXa.

Buympennee yxo cocTouT U3 MOJOCTH, ABYX IUIOCKMX MYLIOYKOB M TpexX IO-
JYKPY>KHBIX KaHAJOB U YJIUTKH, KOTOPBIE COCTOSAT W3 KOCTHOTO M TEPENOHYATOro
JTa0upUHTOB. BHYTpeHHU TaOMPUHT HAXOAUTCA BHYTPH KOCTHOTO jaOupuHTa. B
MOJIOCTH MEXKJy KOCTHBIM M TEpPENOHYAThIM JIAOWPHUHTAMHU MMEETCS KUIKOCTh —
nepminMda. B momoctu nepenonyaroro nabupuHTa uMeeTcs sHaonumdpa. B xua-
KOCTHU 3HA0JUM(BbI HAXOASATCS CIyXOBbIE PELIENTOPBI.

@DyHKIHMS OPraHoB CJyXa. 3BYKOBBIC BOJHBI MPOXOAST Yepe3 CIyXOBBIE MPO-
XOIIbI TIEPEIHEr0 yxa W BUOpUpPYIOT OapabaHHYIO MEPENOHKY, 3aTeM CIIyXOBBIE



Puc. 86. CtpoeHue pakoBUHBI BO BHYTPEHHEM yXe: [ — HEpB; 2 — KIETKH C
qyBCTBUTEIBHBIMHU BOJIOCKAMHU; 3 — CeTYaTas eperoHka; 4 — MeMOpaHa.

KOCTOYKHM cpeqHero yxa. CiyXoBble KOCTOUKHM NEPEAAI0T 3BYKOBBIE BOJHBI OBallb-
HOMY OKHY. UYepe3 0BaJbHOE OKHO 3BYKOBBIE BOJIHBI PACHPOCTPAHSIOTCS B KUIKO-
CTH BHYTpPEHHETr0 yxa. PerenTopsl BHYTPEHHETO yXa 3ByKOBBIE BOJHBI MpeoOpasy-
I0T B HEPBHBIE UMITYJbCHI. Uepes ciayXOBble HEPBBI HEPBHBIE MMITYJILCHI MTOMANAIOT
B CJIYXOBOM LIEHTP MOJYyIIAPUNA TOJIOBHOTO MO3ra. 3/1€Ch aHAJIU3UPYIOTCS XapakTep,
CHJIa M BBICOTA 3BYKA.

Hapymenue u ruruena ciayxa. B OonbIIMHCTBE clydaeB MPUYMHOW TOTEPU
cllyxa SIBJISIETCSl HAKOIUIGHHWE cepbl B Mpoxojae HapyxkHoro yxa. Cepa BbIpaOaThbl-
BAeTCA KEJIe3aMHU CIlyXOBOro Mpoxoza. B aToMm ciyuae cienyet oOpatuthest K Bpa-
yy. [lonbITKN nOCTaTh cepy MAJOUYKOM WM OCTPBIMU IPEIMETAMH MOTYT IOBpE-
TUTh OapabaHHylo niepenoHKy. CiayX MOXKET HapyHIMTbCA MOJ JIeHCTBUEM CHUIIBHOTO
myma. [Ipu aauTenbHOM BO3JCHCTBUU CHJIBHOTO IIyMa MPOUCXOAUT ocialieHue
OapabaHHOW MEPENOHKH, YTO MOXKET NPUBECTH K MoTepe ciyxa. UpesBbluaiiHO
CUJIBHBIE 3BYKOBBIE BOJIHBI, CO3/JaBa€Mble€ IIPU B3pbIBE, MOI'YT NOBPEAUTH OapalbaH-
HYIO TIEpENOHKY U MPUBECTU K riyxoTe. OTKPBITHIM pOT MpH B3pbIBE ociaalisieT
BO3JIeiicTBUE 3ByKa Ha OapaOaHHYIO MEPENOHKY.

IIposepsTe cBOM 3HAHMA!

1. Omnpenenure MyTH MPOXOXKJICHUS 3BYKOBBIX BOJIH U HEPBHBIX MMITYJIbCOB: A — HaKo-
BaJibHS, b — oBanbHOE OKHO, B — mepenonuarsiit 1a0upuHT, I' — HapyKHBIN C1yXOBOI
npoxoj, /| — monotouek, E — crpemeuxo, XK — xoctHbIl nabupuHT, 3 — O6apabanHas
nepenonka, 1 — penenrop, K — ciiyxoBoii ueHTp, JI — ciryxoBoii HEpB.



2. CocraBbTe Napbl U3 HA3BAHUM YacTEH CIyXOBBIX aHAJIU3aTOPOB U UX CBOMCTB: A — Ha-
pyxHoe yxo, b — cpennee yxo, B — BHyTpenHee yxo, E — ciyxoBoii ueHtp; 1 — ume-
I0TCSI MOJIOTOUYEK, HAKOBAJIBHS U CTPEMEUYKO, 2 — COCTOUT M3 IOJIOCTEH, KaHAIBIIEB U
Ja0upuHTa, 3 — PAcMoJIOKEH B BUCOYHOM YACTH MOJYyIIApUi, 4 — COCTOUT U3 yIIHOU
PAKOBUHBI U BHEIIHETO CIIyXOBOI'O IIPOXOJA.

3. CocraBbTe Hapbl U3 Ha3BaHWI yacTell CIyXOBOI'O aHAJIM3aTOpa U UX QyHKUuM: A —
HapyxHoe yxo, b — cpennee yxo, B — BHyTpenHee yxo, I — nenTp ciayxa; 1 — npunu-
MaeT 3BYKOBBIE CHTHAJIbl U IPEBPAIIAET UX B HEPBHBIE UMIYJIbChI, 2 — YCUIIMBACT U
nepeaeT 3ByKOBbIE CUTHAIbI, 3 — aHAJIU3UPYET 3BYKOBBIE CUTHAJIBL, 4 — yCUIIMBAET U
HAaIpaBJIAeT 3ByKOBbIE CUTHAJIbI.

BrIimognnrTe 3aganue:

Onpedenenue nospesicoeHus 6apabanHoll nepenoHKu.

W3-3a BocmaneHus WM 10 HEOCTOPOKHOCTH Ha OapabaHHOM MEPETIOHKE MOXKET IO0f-
BUTBCS HEOOJIBIIIOE OTBEPCTHE. DTO MOXKET CTaTh NMPUUYMHON CHIDKEHUS ciyxa. Jlis
BBISIBJICHUS TIOBPEXACHUIN B OapabaHHON MEepenoHke cAenaiTe cienyromiee:

Ha puc. 85 B yueOHuKe HaiiiuTe Hapy HBIA CIyXOBOH Mpoxoj u OGapabaHHYIO mepe-
NOHKY. YOenuTech, 4To MOJOCTh CPeIHEro yXa uepe3 ciyxoBoi npoxon (EBcraxuena
TpyOa) coearHeHa ¢ IIIOTKOH. Bo3nyX U3 roTKW yepe3 ClyXoBylo TpyOKy momaja-
€T B MOJIOCTh CPETHEr0 yXa M yPaBHOBEUIMBACT JIaBJICHUE CPEIHEr0 yXa C BHEIIHEH
cpenoil.

3a)KMUTE HOC CHAapy’KU C MOMOIIBIO yKa3aTelIbHOro M 00JbIIOro majbleB. [yOoko
B3JIOXHUTE U HabepuTe BO3AYX B IPYAHYIO KJIETKY, 3aT€M MOCTapalTech BHIIOXHYTh
BO3/1yX IIPH 3aKpBITOM pTe U Hoce. [loBTOpHTE 3Ty IpoLeypy HECKOJIBKO pa3 u yoe-
JUTECh, YTO B MOJIOCTH CPEIHEr0 yXa He MPOUCXOAUT (WM MPOUCXOJUT) CHUKEHHE
naBieHus Bosayxa. OObICHUTE, TOYEMY 3TO MPOUCXOIUT.

OTBeTbTE HA BONPOCHI:

1. Tlouemy HOKHJIbIE JIFOAU, KOTZIa UM IIJIOXO CIBIIIHO, IPUKJIAIbIBAIOT JIAJOHH K yam?
2. MBI 51eTKO MOKEM OIpPENEIUTh UCTOYHUK 3BYKa C 3aKpbITBIMU I1azamu. Kakue oco-
OEHHOCTH CIyXOBOI'O aHAJIN3aTOpa MOMOTalT ONPENEIUTh UCTOUHHK 3BYKa?

§ 56. Opranbl paBHOBeCHS, MbIIIIEYHOT0 YYBCTBA U OCA3aHMS

Opran paBHoBecusi. OyHKIHel opraHa paBHOBECHUS, U 8eCHUOYNAPHO2O0 An-
napama, SBJSETCS ONpeeNIeHue COCTOSHUS Teja YejoBeka B mpocTpancTe. Opran



Puc. 87. CtpoeHue aHanu3aTopa paBHOBECHS:
1 — ynutka; 2 — oBaJIbHbINA MEIIOYEK;
3 — KpyIJIblil MeOYeK; 4 — MONyKpYTJible
KaHaJblbl; 5 — CIIyXOBOW HEPB;
6 — HEpB OpraHa paBHOBECHUSI.

paBHOBECHSI PACIOJNIOKEH BO BHYTPEHHEM
OT/eNe yXa M COCTOUT U3 JBYX IJIOCKUX
MEIIOYKOB U MOJYKPYKHBIX KaHAJIOB (pHC.
87). B ®UAKOCTH BHYTpU MELIOYKOB M KaHAJOB pacloiokeHbl penentopsl. Kpome
TOr0, B MEIIOYKAaX HMMEITCS KaMeIIKH paBHOBecus — omonumsl. [lpn aBuxeHUN
WJIH TI0OBOPOTE I'OJIOBBI YEJIOBEKA COCTOSHUE JKMJIKOCTU U OTOJIMTOB M3MEHSETCS B
NOJIYKPY’KHBIX KaHajlaX ¥ Mellodykax. B penentopax Bo3HHKaeT Bo30ysxaeHue. Pe-
LIETITOPBI TMOJYKPYKHBIX KaHAJIOB YYBCTBUTENbHBI K BPALIATEIbHOMY JBH)KEHHIO,
OTOJIUTHI — K BEPTUKAJIBHOMY M TOpPU30HTaJIbHOMY. HepBHBIE MMITYNIBCBI U3 pelien-
TOPOB 4epe3 HepBbl BECTUOYJSPHOrO ammapara ¥ MOCTa MO3ra HepealoTcs B MO3-
KEUYOK U KOpy MOJYLIapHil Mo3ra.

Wnorna y yenoBeka, TUIBIBYLIEr0 Ha Kopabje, OOIUT TojioBa, €ro TOUIHUT. DTO
SIBJICHHE, Ha3bIBAEMOE «MOPCKOH OO0JIE3HBIO», CBA3aHO C BO3HMKHOBEHHEM YacThIX

Puc. 88. Ctpoenne 1 (yHKIUM OPraHOB paBHOBECHS: | — MOITYKPYTJIble KaHANIbIbI;
2 — MelIoy4eK; 3 — OTONUTHI (M3BECTKOBBIC KAMEIIKH); 4 — PECHUYHBIE KJIETKH;
5 — nepBHbIe BosokHa. CripaBa — M3MEHEHHE OalaHca Teja MU Pa3HbIX
MOJIOKEHHUSX TOJIOBBI.



Puc. 90. Peuenitopbl KOXKU: [ — TEIUIOBOW;
2 — X070710BO#A; 3 — 00NIeBOH; 4 — pacHoIOKEHHE
pELEenTopoB; 5 — HEPBHBIE BOJIOKHA.

Puc. 89. Mrplieunbie peLenTopsbl:
1 — MBIIIIEL, 2 — MBIIIICYHBIE

BOJIOKHA; 3 — UyBCTBUTEIbHBIN
HEpB; 4 — MbIIeYHast 060T04Ka neGaHui TOJOBBI yenoBeKa. Takue OUIyLIEHUs

C peLenTopaMH; MOTYT BO3HMKHYTh IIPM KauaHMM Ha Kademlax

5 — 4yBCTBUTEbHBIE HEPBBI. (puc. 88). B cOCTOSHMM HEBECOMOCTH OTOJIMTBI
IEPECTaloT JeHCTBOBAaTh Ha PELENTOPHl B Me-

IIOYKaX, B pe3y/bTaTe YeJoBeK UyBCTBYET ceOs MaJalolliM B O€30HHYIO MY, H
€ro Ha4YMHAeT TOUIHUTb. UTOOB! MPEAOTBPATUTh MOAOOHOE, KOCMOHABTHI TOTOBATCA

BO30Y>KJICHUH B pe3yiabTaTe PUTMHUYECKUX KO-

K COCTOSTHMIO HEBECOMOCTH C TOMOIIBIO CTEIUATBHBIX YIIPAKHEHUH.

MblInreynoe 4yBCTBO. B MBIIIIAx, CyXOXKWIHSIX M CyCcTaBaxX pacloOKEHbBI
cnenuanbHbie penentopsl (puc. 89). Hexotopble uM3 3THX pelenTtopoB BO30YKIa-
I0TCSL TIPU COKPAIICHUH, IPyTUe — MpU pacciaabieHnu Muiii. Bo30yxaeHue B Buje
HEPBHBIX HMMITYJICOB TIEpPEaeTCsl 4epe3 UyBCTBUTEIbHBIC HEPBBI JABHTATCIBHOMY
[EHTPY T'0J0BHOTO Mosra. [log BIUsHHEM BO3HHMKIIMX TaM PeQIICKCOB MPOUCXOTUT
nBuxkeHre. UyBCTBO B MBIIIIAX, CYCTaBaX M CYXOXKHJIMSIX HE OIIYIIAeTCs YelloBe-
KOM, TIO3TOMY €T0 Ha3bIBAIOT CKPBITHIM UYBCTBOM. biiaromaps emy 4eoBeK yBepeH-
HO IIIaraeT, ¢ 3aKPhITHIMHU TJ1a3aMU COBEPIIACT TOYHBIC JIBHIKCHUS PYKaMHU.



Ocsi3anue, WM KOKHOe 4yBCTBO. C €ro MmoMoIlbi0 YEJIOBEK OLIYIIAaeT BO3-
JeiicTBUe BHEIIHEH cpenbl Ha opraHusMm (puc. 90). PenentopoB KOXXHOTO 4yBCTBa
0COOEHHO MHOI'0 Ha KOHYHMKaX HaJIbLEB, HA JAJOHAX U si3blke. C MX MOMOIIBIO MbI
OLIYII[aeM TeIIo, X010/, 00ib. brarogaps M uenoBek Jaxke ¢ 3aKPbITBHIMHU INIa3aMU
OLIYIIAET BEC U pa3Mep MPeIMETOB.

[Tpu conpUKOCHOBEHUU C OCTPHIM IPEAMETOM KOXKa MporudaeTcs moj JeiCTBH-
eM JaBiieHus. HepBHBIE cUTHAIBI, BOSHUKILKE 110 ISHCTBUEM IPOrndanus, nepea-
IOTCSl B LIGHTP KOXKHOI'O 4YBCTBA rojIoBHOro Mo3ra. Ilox aelicTBueM BO3HHKAIOIIUX
TaM OOJEBBIX OLIYIIEHWH YeNOBEK OTIepruBaeT 3aboneBminii opraH. Penentops
6o 00pa3yroT HEpBHBIE UMIYJBCHI MPOTHB BCEX BO3ACHCTBHM, MPUUMHSIOMINX
BpEll OpraHu3My.

BoneBrbie penentopsl GOpMHUPYIOT HEPBHBIE UMITYJIBCHI IPOTHB BCEX MOTEHIIH-
aJIbHO BPEIHBIX BO3JCHCTBUM HA OpraHu3M. bonb NprBiIEKaeT BHUMAaHUE YEIOBEKA
K OyIyIeil omacHOCTH CO CKOPOCTHIO MOJHUU. PerenTophl, OUIymaroniie Termio u
XO0JIOJl, PACHOJI0KEHBI B KOXKE M CIM3UCTHIX cl0sX. OHU BO30YKJAtOTCs MO/ BO3JCH-
CTBHEM TeMIlepaTyphl BHEUIHEH cpenbl. OHM UMEIOT OOJBINOE 3HAYEHUE ISl pery-
JALMM TEMIEPATYPHI TeJla U 3aKaJIUBaHUs OopraHu3Ma. UyBCTBUTENIBHBIE K TEMIIE-
patype peuenTopbl CIOCOOHBI MPUCHOCAOINBATHCS K U3MEHEHHUIO BHELIHEH Cpellbl.
Bor nmouemy Boja, mokazaBllasics BHA4Yajle IOpSYEH, €CIU OMYCTUTh B HEE HOTY,
4yepe3 HEKOTOPOE BPeMsI KaKE€TCsS OCTBIBILEH.

IIpoBepnTe cBOM 3HAHMS!

1. CocraBbTe mapsl U3 Ha3BaHHWM YacTel OPraHOB PaBHOBECHSI U COOTBETCTBYIOIUX MM
MOHATUN: A — MONYKPYKHbIE KaHallbl; b — oBanbHbIi Memouek, B — kpyriiblil memo-
yek, I' — oTonutsl, J| — peuentopsl; 1 — uMeeT ABa OBaJbHBIX MELIOUKA, 2 — KAMELIKU
paBHOBECHSI, 3 — MMEIOT BHYTPU OTOJUTHI, 4 — YyBCTBUTEIbHBI K BPALIATEIbHOMY
JIBUKEHUIO, 5 — T€HEPUPYIOT HEPBHBIC UMITYJIBCHI.

OTBeThTE HA BONPOCHI:

1. B cocTossHUM HEBECOMOCTH YEJIOBEK YYBCTBYET ce0sl MalaolM B OE3J0HHYIO SIMY; Y
KaualoLIerocsi Ha Kadensax 4esioBeka OOJIUT rojoBa U ero TOmHUT. C KaKUMU U3MEHe-
HUSIMU B BECTHOYJISIPHOM ammapare CBS3aHbl 3TH COCTOSHUSA?

2. Penienitophb! ocsi3aHMsl OUYeHb YYBCTBUTEIbHBI K JaBiieHHI0. [louemy mx MHOro Ha Jia-
JIOHSX, MajiblaX U 0OCOOEHHO — Ha sA3bIKe M I'yOax?



§ 57. Opranbl 000HAAHHMSA ¥ BKYCa

Opran o0onsinus. YUyBcTBa 3amaxa ¥ BKyca CBA3aHbl C BO3JECHCTBUEM XUMUYE-
CKMX BEIIECTB Ha CIICIMAJbHbIE UyBCTBUTENbHBIE KIETKH. OHM COOOMIAIOT HaM O
KauyecTBE MUIIK B 00 OKpPY’KaIoIIeH HAC Cpefe, BAUSIOT Ha HAIIW SMOIUH.

OOoHsIHUE COCTOUT U3 Paclo3HABAHUS 3aIaX0B BEIIECTB C IOMOIBIO CIICIIHab-
HBIX pELenTOpoB. Perentopsl 3amaxa pacroyioKeHbl B BEPXHEN 4acTH HOCOBOM I10-
noctu (puc. 91). Uenoek no 3amaxy ONpeAeseT YACTOTY WM 3arps3HEHUE BO3.Y-
Xa OKpy’Karollei cpeqpl (Hampumep, 3amnax raza Ha KyXHe), BKYC U KaueCTBO IUIIIH,
npeJoTBpalias OTpaBICHUE UMHU.

3anax BOCHPUHHUMAETCS CIELHUATbHBIMU PELENTOPHBIMU KJETKaMH, Pacrojio-
KEHHBIMU Ha MOBEPXHOCTH CIM3HCTOrO CJI0S HOCOBOM MOJOCTU. YHCIO TaKuX Kie-
TOK y uenoBeka gocturaet 30—40 mumianoHoB. [oBepXHOCTh 3TUX KJIETOK CHIIBHO
YBEJIIMYMBAETCSA 32 CUET MEJIKHUX BOJIOCKOB. CeKpeThl, BbIpadaThbIBacMble KENE3H-
CTBIMM KJIETKAMH CIIM3UCTOrO CJIOSA, YBJIAXKHSIOT PEUEenTOpbl. ApOMaTUYeCKUe Be-
I1E€CTBA, MOCTYHAIOLIME B HOCOBYIO MOJOCTb, PACTBOPSIIOTCS B CJIU3U M BO30YXKAAIOT
peuentopsl. MHopmanus o 3anaxe nepefaeTcst B LEHTP aHAJINW3aTOpa OOOHATENb-

Puc. 91. Ananuzaropsl 3anaxa:

1 —monoctb HOca; 2 — JIyKOBUYKA Puc. 92. BkycoBbie COCOUYKH: [ — KENEe3bl;
000HsHUS; 3 — 30Ha OOOHSIHUS; 2 — HepBbl; 3 — IPOXOJ JKUAKOCTH HKEIIE3BL;
4 — oNOpHBIE KIETKH; 5 — PELEeNnTOpbI 4 — penenTopsl BKyca; 5 — 0opo3auarsie
3amaxa; 6 — HepBHbIE BOJIOKHA; COCOYKH; 6 — PUOOBU/IHBIE COCOUKY;
7 — cim3ucrasi 000J104Ka. 7 — TAKTUJIbHBIE COCOUKH.



HOT'O aHaJu3aTopa rOJIOBHOTO MO3ra. 3/1eCh (OPMHUPYIOTCS OUIYIIEHUS 00 0COOEH-
HOCTSIX 3amaxa, ero pe3KoCTHM M KadecTBa. AHalu3arop 3amnaxa OTJIWYaeT pa3Ho-
o0pa3HbIe Maxyyne BelecTBa U UX KOMOMHAIIMH.

UyBCTBUTEIBHOCTh OpPraHU3Ma K OMPE/ICICHHOMY 3araxy MOXeT ObITh M3MEHe-
Ha. /leficTBHe 3amaxoB yCHJIMBAETCSI BECHOW U JIETOM, OCOOCHHO B KapKy0 U BIaXK-
HYyI0 noroay. [Ipy mocToSsHHOM BO3ACHCTBUHU 3amaxa Ha PeLEenTOPbl BOSHUKAET MPU-
BbIKaHME K 3aI1axy, U YEJOBEK CTAHOBUTCS HEUYBCTBHUTEIIBHBIM K 3TOMY 3alaxy.

Opran Bkyca. Oprad BKyca COCTOUT U3 BKYCOBBIX COCOYKOB, PACHOJIOKEHHbBIX
B pOTOBOM ToNOCTH (puc. 92). BKyCOBBIE COCOYKH COCTOST M3 CONMPUKACAIONTHXCS
JIpYT C JPYrOM SJUTUIICOBUJIHBIX BKYCOBBIX PELIEITOPHBIX U OMOPHBIX KieToK. Co-
COYKOB 0COOEHHO MHOTO B TICpE/IHEH, 3aJHEH U OOKOBBIX YaCTAX s3bIKA, HA CTEHKAX
TJIOTKU U MsTKOM HEOe. COCOYKH, PacroioKEHHBIC Y OCHOBAHUS TMEPETHEH YacTh
SI3bIKa, BO30YXKAAIOTCS TIOJ] ICHCTBUEM CIIaJKOTO, 3aIHEH 9acTh — FOPHKOTro, OOKO-
BBIX YaCTeW — KHUCJIOTr0 M COJIeHOro. Bo3OykieHue peuentopoB MPOUCXOTUT IO
JICUCTBHEM BEIIECTB, PACTBOPEHHBIX B BOAe WM citoHe. [log ux Bo3aelcTBHEM
YCHJIMBAETCs OLIYILIECHUE BKyca. BemecTsa, HE pacTBOPHMBIE B BOJE, OLIYIIAKOTCS
0e3BKyCHBIMU. [[7151 ompeneneHus BKyca TeMIepaTypa He MMEeT OOJBIIOro 3Have-
HUS, OJJHAKO BKYC OYEHb TIOpsSYEH WJIM XOJIOAHOW MUIIU ONPENENsIeTCS HE OYEHb
xoporio. XopoIo OMpeAesseTcs] BKYC HEMHOIO OCTBHIBIICH MUIIHM, OCOOCHHO NpHU
temnepatype 15-30 °C.

Puc. 93. PacnionoxeHne BKYCOBBIX COCOUKOB Ha SI3bIKE:
1 — cnagkoro; 2 — TOpbKOro; 3 — KUCIIOTO; 4 — COJIEHOTO.

quCTBl/ITeJ'IbHOCTb BHYTPEHHHUX OPraHoB. PCI_ICHTOpLI, PacCrioJIOKCHHBIC
Ha CTCHKAax BHYTPEHHHUX OPIraHOB, BO36Y)KI[8.IOTC$I noa BJIMAHHUCM XHUMHYCCKHUX H
MCXaHHMYCCKUX HSMGHGHHﬁ, IIpyu U3MCHCHUMN JABJICHUSA WM TEMIICPATYPbI B 3TUX



opraHax. Bo30y»xaeHue 1no BereTaTMBHBIM HEpBaM IOCTYIIAET B HEPBHBIC LEHTPbI
CIIMHHOTO M TOJIOBHOT'O MO3ra. B LieHTpax HEpBHBIE CUTHAJbl AHAIU3ZUPYIOTCI U
NIEPEAAIOTCA B COOTBETCTBYIOLIUE OPTraHBbl.

HepBHble MMIYIbCHl YCHIMBAIOT WJIM 3aMEISAIOT aKTUBHOCTb OpraHoB. Bos-
Oy’KJeHHe pelienTOpOB BHYTPEHHUX OPraHOB HE BCET/ia YyBCTBUTEIbHO. Hampumep,
4eJIOBEeK HE BCErJa YyBCTBYET BO30Y’KJEHUE PELENTOPOB CEpAlla, MEeYeHH, OYeK U
KPOBEHOCHBIX COCY/IOB, OHAKO UYBCTBYET BO30YXKIECHHE PEIENTOPOB MOUEBBIJIC-
JIEHUsI B MOYEBOM Iy3bIPE, PELIENTOPOB BBIIEIECHUS UCIPAXKHEHUM B KHUILECYHHKE,
rOJIOZ B XKEIyAKE, KaXAy B PELENTOPax CTEHOK KPOBEHOCHBIX cocynoB. [Ipu mopa-
KEHUU BHYTPEHHHX OPraHOB NP BO30YXKJICHWU B pEIENTOpax BO3SHHKAeT 0OJb B
o0nacT, r7ie pacrooKeH NOPaXEHHBIH OpraH.

CoritacoBaHHOCTh (PyHKIUI OpPraHoB 4yBCTB. [Ipu noBpexaeHUHN OIHOrO M3
OpPraHOB YyBCTB JAPYI'HE 3aIOJHSIOT €r0 MECTO, CIEAOBATEIbHO, CIIECNON YEIOBEK
XOpOLLIO CIBILIUT, OOOHSIET U UCIOJIb3YET MabLibl I ONPEAETICHUs LIEHHOCTU Be-
1Iel, TaKUX Kak OyMaKHbIe ICHbI'M U MOHETHL. [Ipu nopakeHuu ABYX 4yBCTBHUTEIb-
HBIX OPraHOB y TIYXOHEMBIX YCHJIMBAETCS YYBCTBO 0OOHsHHS. OH y3HaeT 3amax
ra3eT M )KypHaJOB U CIIYIIAET MY3BbIKY BCEM CBOUM TEIIOM.

IIpoBepbre cBOM 3HAHUSA!

1. CocTaBbTe Mapbl U3 HA3BAHWK PEIENITOPOB BKYCA U MECT UX PACIIONIOKEHUS: A — cole-
HbIH, b — kucnbiii, B — ropekuii, I — cnaakuii; 1 — mepennsis yacTh sA3bIKa, 2 — 3aHSS
4acTh 53bIKa, 3 — KOHYMK M OOKOBAasi CTOPOHA s13bIKa, 4 — 00€ OOKOBBIC YACTH S3bIKA.

2. Onpenenurte MyTH MPOXOXKICHHS HEPBHBIX UMITYJILCOB OT BKYCOBBIX PELIEITOPOB: A —
tanamyc, b — 6myxnatomme HepBel, B — penenitopsr, I — 1ieHTpanbHas HEpBHAS CH-
crema, /| — s3eik, E — mpojonroBaThiii MO3T.

OTBeTbTE HA BONPOCHI:

1. ToBopAT, 4TO BeNMKUN HeMeKuii kommno3utop JIronBur BaH beTxoBeH ObLT TITyXuM.
OH caymiain My3bIKy, yaepKUBasi OAMH KOHEIl CBOEW MajKW HaJ MUAHWUHO, a IPYyTrou
KOHeI aep:ka 3y0amu. MOXKHO JIH CHBIIIATh MY3bIKY TaKUM CIIOCOOOM?

2. [louemy BKyc ropeuu B IUILE YyBCTBYETCS HE Cpasy, a MOCJe TOro, KaK MHILY HauM-
HAIOT KeBaTh?

3. [louemy cienoi 4enoBeK C JIErKOCThIO MOKET ONpPENeNIUTh UCTOUHUK 3ByKa M3JajH, a
HCTOYHHUK 3araxa MOXKeT ONpPEAETUTh ¢ OJIM3KOro pacCTOsHUA?



I'VTIABA XIII. PASMHOKXEHHUE U PASBUTHUE,
BHOJIOTHTYECKASA U COUNAJIBHASA ITPUPOJA YEJIOBEKA

§ 58. PennpoayKTUBHBIE OpPraHbl

3HayeHue pa3mHokeHHsl. Kak u Bce JKMBbIE OpPraHM3MBbI, Y€JOBEK 00jaaaer
CIIOCOOHOCTBIO K CaMOBOCIIPOM3BEICHUIO. B pe3ynbrare BOCHpPOHM3BOACTBA Opra-
HU3M COXpaHSET YePThl CBOCH OpraHU3alllH, KU3HEHHbIE (QYHKIIMH U MEPElacT UX
no HacnencTBy. [lyTem pazMHOXKEHHSI OpraHU3M MPOIOJKAET KU3Hb CBOETO BHJIA.

PasMHOXeHHe HAUMHACTCS CIUSHUEM JKEHCKUX M MYKCKUX TMOJIOBBIX KJIETOK, TO
€CTh OIIOZIOTBOPEHUEM. B pesynbrare OroJoTBOPEHUS W3 JABYX IOJIOBBIX KIIETOK
oOpasyeTcsi oHa OIJIONOTBOPEHHAS KJETKAa — 3UroTa. B 3uroTe 3aKitOYeHBI MpH-
3HAKM OTIIOBCKOTO M MaT€PUHCKOTO OPraHU3MOB. B pesynbrare mocienoBaTenbHOrO
JIeTICHUST U3 3UTOTHl (POPMHUPYETCS MHOTOKJIETOYHBIA OPraHU3M — IMOPUOH.

DTOT OpraHu3M BHa4aJle pa3BUBAETCS B 0COOOM OpraHe B TeJe MaTepH — Mamke.
ITocne poxeHust ero pocT W pa3BUTHE MPOAOIIKAIOTCSA O B3POCIOro OpraHu3Ma.
Poct — 3T0 KONMMUECTBEHHBIE M3MEHEHHSI OpraHu3Ma, TO €CTh W3MEHEHHE BBICOTHI
u Beca Tena. Pa3BuTHe SBISETCS KAueCTBEHHBIM U3MEHEHHEM, TO €CTh 3TO 00pa3o-
BaHME HOBBIX MPU3HAKOB M CBOWCTB, HAUMHASl OT 3UTOTHI M B TEUCHUE BCEH KHU3HU.

My:kckHe penpoiyKTHBHBIE OPraHbl COCTOST U3 Mapbl CEMEHHUKOB, CEMSIIPO-
BOJIOB U JIOTIOJIHUTEINIbHBIX JKEJe3 (CEMEHHBIX Iy3bIPHKOB, IIPEACTATEIbHON JKeNe3bl)
U 110JI0BOTO ujieHa. CeMEHHUKH PACIIONOKEHBI B TMYKAX MOILIOHKH.

/Kenckue moJsioBble Opranbl. BHyTpeHHUE JKCHCKHE TIOJIOBbIE OpPraHbl COCTO-
AT U3 NAPHBIX AUYHUKOS, U MAMOYHOU mpyoOvl (SULEBOABI), MamKu W 61azanuuyd.
OHM pacnoyiokKeHbl B MOJOCTH Ta3a. IMYHUKY MPUIIETAIOT K CTEHKE MaJIoro Ta3a u
MaTKd. SIMYHUKU COCTOAT M3 Oojbinoro uucia (Goiaukyn B kaxmoi domnukyne
CO3pPEBAET OJHO SAMI0. Y HOBOPOXKIACHHOU aeBOoUkU mmeeTcs: okosio 400 000 Heco-
3peBLIMX sAlLEKIeTOK. M3 HUX Tosbko 350—500 sSiUeKIeToK ycreBaeT CO3peTh B Te-
YCHUE KU3HU )KCHIINHBL. SIMYHUKH MOTPYKEHBI B BOPOHKY. BOPOHKM OTKpBIBAIOTCS
B MaTO4YHbIe TPYOBI (SHLIEBOBI), @ MATOUHbIE TPYObl — B €IMHCTBEHHYIO IIHUPOKYIO
MaTKy. MaTka COCTOMT M3 MYCTOTEJIOro MYCKYJIMCTOTO MEIIOYKA, CTEHKH KOTOPOH

HOKPBITHI CIN3UCTOMN IIEHKOM.



IIpoBepbTe cBOM 3HAHUA!

1. Co3paiite mapy u3 TEPMHHOB M UX 3HAauYeHWi: A — su4HUKH, b — pommukynsr, B —
MaroyHas TpyOa, I' — maTka, /] — 3urora; 1 — MyCKyJIUCTBI MEIIOK, CTEHKH KOTOPOM
HOKPBITHI CIIM3bI0, 2 — KEHCKas MOJIOBAsl XkKeje3a, 4 — ONJI0N0TBOPEHHAs SiIEeKIeTKa,
S — My3BIPbKHU SUILEKIETOK.

2. YKa)XuTe KEHCKHUE TOJIOBbIE OPraHbl HAYMHASI C MOJIOBBIX Xkene3: A — maTka, b — Bia-
ranume, B — matounas tpyoa, [’ — suanukw, J| — Gommukymsl.

§ 59. OnionoTBOpPEHNE U pa3BUTHE IJIOAA

OmnuionorBopenne. Ilocne momoBoro akra ceMeHHbIE KJIETKH, MONAB BO Biara-
Juule, NepeMelarTcs B MaTky. Yepe3 HECKOIbKO YaCOB OHM MPOHUKAIOT B MATKY.
Ecnu B 3T0 Bpemsi B MaTOYHOH TpyOe HAXOAMTCS SUIEKJIETKA, TO OHA M3 CEMEH-
HBIX KJIETOK IIPOHMKAET B SIMIIEKJIETKY U OIIOAOTBOpPSET ee (puc. 94). OmionoTso-
peHHas SIUIIEKIIeTKa Ha3bIBaeTcs 3ucomou. OHa 1Mo MATOYHOH TpyOe mepemMeraercs
B MaTKy. B 3TO e Bpemsi 3uUrora JeNUTCS MHOTOKPAaTHO W 00pa3yeT MHOTOKJIe-
TOUHBIN 3apOJIbINIL. 3apoJbIll uepe3 5—6 [Hel MonajgaeT B MaTKy, I/ie HAXOAUTCS B
TeUYeHHe 2 JTHEH, MOCIie Yero IUIOM TMOTPYKAETCS B CIU3UCTYIO 00OJOYKY MAaTKU U
IPUKPEIIAETCA K HEH.

Puc. 94. OmionoTBopeHHe SHMLEKIETKH: [ — CO3peBaHHE SMIEKIETKH B SHUYHHKE;

2 — MOCTYTIJICHUE CO3PEBILEH SMIEKIETKA B MATOUHYIO TpyOy; 3—5 — IBUKEHUE CEMEHHBIX

KJIETOK uepe3 Brnarajiuiie (3); MaTky (4); Mmatounyto Tpyoy (J); 6, 7 — BX0J CEMEHHOM KIETKU

B AUIEKIETKY U 00pa3oBaHUE ABYXBSACPHON SHIEKICTKH; 8§ — CIUSHHUE Apa CEMEHHOU
KJIETKH C SIIPOM SIMLIEKIETKU U POPMUPOBAHHE 3UTOTHI.



Puc. 95. Jlencuue
OILI0JIOTBOPEHHOM
SIMIEKISTKHA U
MIPUKPETIICHUE €€ K CTCHKE
MaTku: [, 2, 3 — nensiascs
3UT0Ta; 4 — INYHUK;

5 — marouHas Tpyoa;

6 — YMOPHOH, IPUKPETINB-
masicss K CTCHKE MaTKH.

Pa3BuTHe miioaa B MaTke. B 3TOT meprof 3a cueT KJIeTOK 3apoibiiia hopMupy-
eTcs 3apoablieBas obonouka. Ha 3aposplieBoit 000104Ke MOSBISIOTCS BOPCHHKU
C KpOBEHOCHBIMHU cocynamu (puc. 95). Uepe3 BOPCUHKHM U3 MAaTepUHCKOTO OpraHu3-
Ma B 3apOJIBIII JIOCTABIISIOTCS KUCIOPO U MUTATEIbHBIE BEIeCTBA. Bckope BHYTpU
000JI0YKH BOPCHHOK Pa3BHBAETCS €Ille OHa 000109Ka. DTa 000I09Ka pa3pacTaeTcs
U o0pa3yeT my3bIpb. 3apObIlI IJIaBAeT B JKUAKOCTH ILy3bIps, KOTOPBIH 3allUIIaeT
3apOABIII OT MOBPEXKICHUM.

®opMupoBanue MmiIaneHTHl. B niepron pa3BuTHs 3apojbliia BOPCHHKH C KPO-
BEHOCHBIMH COCYJIaMH COXPAHSIOTCSI TOJBKO B CTOPOHE 3apOBIIIEBON OOOJIOUKH,
OOpaIlleHHON K CTeHKE MaTKU. DTH BOPCHUHKH, pa3pacrasch, Bce TyOxke U riny0-
e MPOHUKAIOT B CIU3UCTYIO0 000JI0YKY MAaTKH, O0raToii KpOBEHOCHBIMU COCYIaMHU.
[Inanenta oOpa3yercs 3a cueT pa3pacTaHUsi BOPCUHOK 3apOJIbIIla U CIU3UCTON 000-
nouku MaTku. C pOpMUpOBaHHEM IUIAIICHTHI HAUWHACTCS MEPUOJT Pa3BUTHS ILJI0/IA B
yTpobe marepu (puc. 96). Uepes Kanuiisipbl IJIAICHTH HAUWHAETCS 0OMEH Ta30B U
MUTATENBHBIX BEUIECTB MEXK/IY MATCPUHCKUM OPraHU3MOM M TUIOJIOM.

Pa3BuTne nmioaa. [1nox ObicTpo pa3BuBaeTCs B MaTKe, U B MECIYHOM BO3pacTe
€ro roJioBa COCTAaBIISIET OAHY TPETh €ro Tea. Y MECSYHOTO IJI0/1a UMEIOTCS MabIIbL.

Pa3mep 2-mecsiuHOrO miaofa AOCTUraeT NPUMEPHO 3 cM. Y 3-MECSYHOro IUIoaa
pa3BUTHI IOUYTH BCe OpraHbl. B 4—-5 MecsleB y miona HauMHAETCs ceplueOueHue.
Haumnas ¢ aToro meprona poct miozaa yckopsietcs. Macca S5-MecsauHOro miojaa co-
crasiseT 500 r, a mepen poxaeHueM — 3-3,5 KI.

Po:xnenne pedenka. PoxxjeHne cBsi3aHO C TOPMOHAMHU, BbIpaOAaTHIBAEMBIMU TH-
no¢usom. [log BIusHUEM TOPMOHA CTEHKAa MAaTKM HAYMHACT CHUIIBHO COKPAIIAThCS,
¥ HaYMHAIOTCS POJOBBIE CXBATKH. M3-3a COKpaImleHHs MBI MaTKH TJIOA MepeMe-
MaeTcss U3 MaTKu BO Biarajiuimie. [lmad pomuBmierocs pebeHKa O3HAYaeT, YTO OH

12 — Buonorus (UesioBek U €ro 30poBbe), 8 Kiace _1 77



Puc. 96. TInox B MaTke. Puc. 97. CoctosiHue 102 B MaTKe:
1 — nnamnenTa; 2 — mynoBHHA.

HAUMHAET JIbIIIATh JIETKUMU. AKyILIEp, Nepepe3aB MyMNOBUHY HOBOPOXIEHHOTO, OT-
JIeNIeT €ro OT IJIALleHThl U NEepeBA3bIBa€T OTPE3aHHbIM KOHell. bepeMeHHOCTh siB-
JSeTCs IEPUO/IOM Pa3BUTHS IUI0/1a B MaTke U mpopoikaetcs 270—280 nueit. OcHOB-
HBIMU TIPU3HAKaMU O€PEMEHHOCTHU SBJISIOTCS MPEKpalIeHue MEHCTPYaIbHOTO ITHK-
Ja, COHJIUBOCTb, TOIIHOTA, YBEJIMYEHHE MOJIOUHBIX Kejle3. bepeMeHHas KeHIMHA
HAXOAMUTCS O/ HAOJIIOEHUEM Bpaya.

IIpoBepsTe cBOM 3HAHMA!

1. VkaxxuTe npaBUIbHBIN OPSAAOK Pa3BUTUSA 3apoabilia: A — yepe3 4—5 qHel saileKieT-
Ka MOCTYyIMaeT B MaTKy, b — CeMeHHas KJleTKa OIJIONOTBOpSET siflekieTky, B — 3apo-
JbIII IPUKPEIIAeTCA K CTEHKEe CIM3UCTOM 0005104kH, I — ceMeHHble KJIETKU BXOIAT
B MaToOuHy10 TpyOy, [l — 3urora nBuraercs k Marke, E — ceMeHHbIE KJIETKH MONAal0T
BO Biarajuie, JK — siileKaeTka IeJNTCs MHOTOKPaTHO U 00pa3yeT 3apoblIl.

2. YKaXuTe NpPaBUIIBHBINA MOPSIOK pa3BUTHSA SMOpPHOHA M moAa: A — 1moj 000J0YKOM
BOPCHHOK 00pa3yetcs eme ofHa 000so0uka U Gopmupyercs my3slpb, b — HaunHaeTcs
HepuoA IIofa, B — BOPCHHKM U cin3ucTas 000104YKa MaTKU BMecTe 00pasyloT Iuia-
HEeHTY, | — BOPCHHKH YyTIyOJisIOTCS B CIM3UCTYIO 00OJIOYKY MarkH, J| — 3apombimn
IJTaBaeT BHYTPH MMy3bIpsi, E — KileTkr sMOproHa GOPMHUPYIOT 3apOMBIIIEBYIO 0007104~
KY, JK — BOPCHHKH COXPaHSIOTCSl Ha 3apOJBIIIEBOH 000I04YKe, 0OpalIeHHO K CTeHKe
MAaTKH.



§ 60. Poct u pa3BuTne pedeHKa

Ilepuoanl pa3BUTHS OpraHu3Ma 4ejoBeka. MaTepHHCKOE MOJOKO OYEHb IO-
JIe3HO JIJ1s1 peOCHKa U COAEPIKUT BCE BEILIECTBA, HEOOXOAMMBIE JIJISl POCTA 3I0POBOTO
pebenka. [loaToMy meTu, KOTOPBIX KOPMST TPYAbIO, OyIyT XOPOIIO PacTH, pa3Bu-
BaThCs U MEHbIIE OoseTh. Pa3BuTHe neTeil mocie pokIeHHus OXBAaThIBAET HECKOIBKO
nepuozoB. Ilepron neTcTBa nocie poxaeHus npojpoxkaercsa 10 16—18 net. Bozpact
¢ 22 o 60 ner Ha3pIBaeTCs MEPUOAOM CoOBepIleHCTBa, oT 60 o 75 ner — mepuo-
JIOM IIOKMJIOTO BO3pacTa, cTapie 75 JIeT — CTapuecKuM NepruogoM. JleTckui nepu-
O], B CBOKO OY€pE/lb, ACIUTCS HA HOBOPOXKICHHBIA M MJIAJICHYECKUW, JOUIKOIbHBIMN,
MJIAAMINUN [IKOJIBHBIA M CTAPIIMM IIKOJIBHBINA, WIM MTOAPOCTKOBBIN, BO3PACTHI.

Ilepuoa HOBOPOKAEHHOCTH. DTOT MEPHON BKJIIOYAET OJMUH MECSI] OT pOXK[Ie-
Hus. C poKJIeHHMEM Mallblllla HAUMHAIOT paboTaTh Majblii KPyr KpoBooOOpalleHus,
JIIXaTeNlbHasl U MUIIEBAPUTEIbHAS CUCTEMBI.

Munagenyeckuii nepuoa. ITOT NEpUO HAUMHAETCSA OT OAHOTO Mecsla 10 OIHO-
ro roga. Mecsunblii peO€HOK BUIUT CBET M JBUXKYIUECS MpeaMeTsl. B Bo3pacte 3
MECSIIEB OH MOBOPAYMBAET T'OJIOBY B HAINPABJIEHUHU r0Jl0CAa U CMEETCA, YCTPEeMJIseT-
Csl K CBOEW MaTepu U UTpYIIKe, Aep)Ka roJoBy npsiMo. B 5 mMecsilieB OH HauMHAET y3-
HaBaTh CBOMX OJIM3KUX, yIbIOAETCS U KPUYUT, KOI/la BUAUT UX, UTPAET CO CBOMMU
urpymkamu. B Bo3pacte oT 6 10 7 MecslieB HauMHAIOT MPOPE3BIBATHCS €TI0 3YObl.
7-MecsuHbIl peOEHOK MOJI3aeT U CAMOCTOATENBbHO caauTcs. B 8 mecsleB oH MoxkeT
BCTaBaTh Ha HOTU. 11-MecsuHbI peOEHOK TOBOPUT HECKOJIBKO OJHOCIIONKHBIX CJIOB
U JBUTaercs Brepea. B Bozpacre ofHOro roga peOGEHOK MOXKET XOAUTh U TOBOPUTH
ot 10 mo 12 cnos.

B netrctBe pebeHok pacTeT ObICTpee, BeC €ro Tena ObICTPO YBEITUYHMBAETCS, €T
OpraHbl YCOBEPIICHCTBYIOTCS. Y HOBOPOXKIEHHOTO OTCYTCTBYIOT M3TMObI IT03BOHOY-
Huka. [lleiitHbiit u3ru6 nospisieTcs, Koraa peOeHOK HAYMHAET JepkaTh rojoBy (8—10
HEJIeIb), TPYIHON — KOTJla HauMHAET CaauThCs (5 MECsIeB), MOSCHUYHBIN — KOraa
yunutcst xonuth (1 rox) (puc. 98).

Ilepuoa A0MIKOIBHOTO BO3pacTa. DTOT nepuof JIuTcs oT 1 roaa ao 6 net. Pe-
OeHOK pa3BHBaeTCs (U3MUECKH U yMCTBEHHO, pa3BHBaeTcs pedb. Pebenok 2-3 mer
ObIBa€T OUYCHb MOABIIKHBIM HEMoceoil. B mepmoa momkonsHOro Bo3pacta 00ib-
MIMHCTBO KOCTEW MATKHE U THOKHUE, MOITOMY B 3TO BpeMs peOEHOK HE JOJIKEH CTO-
ATh JI0JITO HA OJJHOM MECTE€, HOCUTh TSKECTH, JOJKEH 3HaTh, KaK MPABHIIBHO CH-
JeTh. B IPOTUBHOM clly4ae KOCTH MO3BOHOYHMKA, TPYAH, Ta3a U HOT Pa3BUBAOTCS



Puc. 98. Pa3Butue onopHO-IBUraTeIbHON CUCTEMBbI peOeHKa:
1 — HOBOPOKACHHBII; 2 — pebeHoK B BozpacTe 6—10 Henenb;
3 — peOeHOK B Bo3pacTe 5—6 MecsIeB; 4 — roJ0BaIbli peOCHOK.

HEMPaBIJIBHO U HAa HHUX MOSBIAIOTCS MUCKPHUBICHUsS. Peub, MCUXHMKAa M aKTHBHOCTD
peOeHKka HauMHAIOT OBICTPO pa3BHUBaThes B Bospacte 2—4 net. Eciam B 3TO Bpems
peOCHOK He YYHUTCS XOMUTh U TOBOPHTH, OH OyIeT OTCTaBaTh OT (PU3UYECKOTO U
YMCTBEHHOTO Pa3BUTHSL.

Ilepuon mkoJbHOrO Bo3pacrta nnutcs ¢ 6—7 no 17-18 net. B atot nepuon npo-
UCXOIAT KapAMHAJIbHbIE U3MEHEHHS B )KM3HU U YMCTBEHHOM pa3BUTHH peOeHka. B
IIKOJIe peOEHOK YYUTCS YUTaTh U MUCATh, HAUMHAET NMPUOOpETaTh 3HAHUS U HABbI-
KM, HEOOXOAMMBIE IS JKM3HU B Oynymiem. B mkonbHOM Bo3pacte peOeHOK Takke
MPOXOUT MOAPOCTKOBBIN BO3PACT. B 3TOT mepnosa yBeTMunBaeTCsl aKTUBHOCTH Ke-

1 2 3 4 5

Puc. 99. I3meHeHYs B COOTHOLIEHUH TeJla [0 Mepe B3pPOCICHUS YeJIOBeKa:
1, 2 — NBYXMECSYHbIN U YEThIPEXMECSUHbIH M10/1; 3 — HOBOPOXKIEHHBIH; 4—6 — peOCHOK B
Bo3pacTe AByX (4); mectu () u aBeHaanatu (6) jet; 7 — NBaaTHICTHUNA YSIIOBEK.



Je3 BHYTPEHHEH CeKpelnu, YCKOpSETCsS €ro pocT, pa3BUBAIOTCS M CO3PEBAIOT BTO-
pUYHBIC 0JIOBbIE MPU3HAKU.

Oco0eHHOCTH pocTa M Pa3BUTHSA 4eJIOBe4ecKOro opranusma. Opranusm pe-
OeHKa He pacTeT M He pa3BUBAETCS PAaBHOMEPHO B TEUCHHE BCEW KHU3HM. J[eBOUKH
obicTpee pactyT B 10—12 net, a manpunku — B 12—16 net. Poct Tena npekpaimaercs
B Bo3pacte 2025 ner. C BO3pacTOM NPONOPLHU PA3IUYHBIX YACTEH Tena W3MEHs-
1otcst (puc. 99), HanpuMep, COOTHOIICHHE T'OJIOBBI HOBOPOKJCHHOTO K JIJTMHE Tella
cocrasnser 1:4, a B Bo3pacte 25 set — 1:8.

IIpoBepsTe cBOM 3HAHMA!

1. CocraBbTe Mapbl U3 MEPUOJIOB PA3BUTHS YEJIOBEKAa M COOTBETCTBYIONIMX BO3PACTOB:
A — nerckuii, b — nogpocTkoBslit, B — coBepiiencTBoBanus, I — ctapocts, [l — noxu-
nou; 1) 16-21 ner, 2) Beime 75 nert, 3) 22—60 net, 4) 6075 ner, 5) ot 5 no 16—18 ner.

2. CocraBbre mapbl U3 MEPHUOJIOB JETCTBA U COOTBETCTBYIOLIMX MM BO3pacToB: A — HO-
BOPOXACHHBIN, b — Minagenueckuid, B — nomkonbublid, ' — Miagmuil mkoapHbli, [ —
MOAPOCTKOBBIN, E — mikonsHbIlN; 1 — oT 1 go 1218 nert, 2 — 611 net, 3 — 1o omgHOTO
Mecsina, 4 — 10 ogHoro roga, 5 — ot 1 go 67 net, 6 — 1o 1518 ner.

OTBeTHTE HA BOIIPOCHI:

1. YeraHoBiI€HO, YTO €ciau PeOCHOK He HAy4YMTCS TOBOPUTH U XOIUTH 10 7-9 5eT, To emy
HEBO3MOJKHO OyZeT yUHTHCS B TeueHHe Bcel xu3Hu. [louemy Tak mpoucxonut?
2. [louemy yMCTBEHHOE Pa3BUTHE U MBIIIJIEHNE PEOCHKA 3aBUCAT OT Pa3BUTHS €ro peun?

§ 61. buosoruvyeckue U3MEHEHUSI M COLHAJIbHAS NMPHUPOAA YeJT0BeKA

buosornyeckass nporpaMmma 4ejioBeka. Pa3BuTHe uyesoBEYECKOro Tejaa Haxo-
JUTCSI TIOI KOHTPOJIEM OHMOJIOTUYECKOM M COIMAIBHOW (am. SOCI0O — «COUYETaThy,
«00BequHATHY) porpamm. buonorndeckas mporpamMma Obiia copMHpOBaHa B pe-
3yJIbTaT€ MHOTOJIETHETO UCTOPUYECKOTO Pa3BUTHUS U ONpPEAETHIa CTPYKTYpY U GH-
3MOJIOTMYECKHUE CBOMCTBA Opranmusma 4enoseka. Xpomocoma JIHK, kotopas nepena-
€T T€HETUYECKHUM KO IPOrpaMMBI, SBJISIETCS OCHOBOM 3TOH NMPOTPaMMBI.

CouuanpHasi IporpaMMa pa3BUTHS YEIOBEYECKOT0 OpraHu3Ma CBsizaHa ¢ (op-
MUPOBAaHUEM UYEJIOBEUECKUX KAueCTB, KOTOpPbIE NPpUCYIX KU3HU. [loa BiausHUEM coO-
[IUAJIEHON cpebl GOPMHUPYIOTCS TaKHe KadyecTBa YeNOBEKa, KaK YMEHHE COTEPekKH-
BaTh, YMEHUE M3ydaTh NPOQECCHIO W 3HAHUS, COlMalbHas aganTanus. HapomHsie



00blYan U HPaBbl, COBECTh, YYBCTBO JI0JITA, NATPHOTHYECKUE YYBCTBA, KyJIbTYypa H,
B 1IEJIOM, COOBITHS U sIBJIeHUs (POPMUPYIOTCS 0OIIECTBOM, 00pa3oBaHueM U o0yue-
HHUEM, a TakXe OKpyKaromuMmu aoapMu. ColpanbHas nporpaMMa GopMupyercs B
X0JIE UCTOPUYECKOI'0 PAa3BUTHSI YEJIOBEUYECKOro OOIIEeCTBA, HO OHA HE HACJEIyeTCs.
YenoBek ¢ ApyrMMHU 4jieHaMH COOOIIECTBA B TEUEHHUE KU3HHM MOCTEIIEHHO 3HAKO-
MUTCS € 3TOW mporpamMmoil. Bece wiieHsl o0iiecTBa MPUHIMAIOT HETIOCPECTBEHHOE
ydacTue B (GOpMUPOBAHNH TOPACTAIOIIETO MOKOJIeHHs. B 3TOM mporecce y Kax10-
IO YeJIOBEKa €CTh CBOM BHYTPEHHHUI MUp, OTHOLICHHE K BHELIHEMY MUDY.

Cx0/CTBO OpPraHu3MoOB 4eJI0BeKa W KMBOTHbIX. CTpOEHHE M PAa3BUTHE 4e-
JIOBEYECKOr0 OpPraHM3Ma U KUBOTHBIX B ONPEACICHHON CTelneHu cXoxu. PazButne
YeJIOBEYECKOTr0 OPraHu3Ma, TaK K€, KaK y )KMBOTHbBIX, HAUMHAETCS C OJTHOW OIJIOJ0-
TBOPEHHOMW AWLEKIeTKH. Ha paHHUX CTaausaX pa3BUTHS y YEIOBEUYECKOTO IMOPHOHA
HOSIBJISIOTCS XOp/ia, HEpBHAsI TPyOKa, KUIICYHUK, KOTOPBIE SBISIOTCS OOMIMMU ISt
BCETO THIIA XOPJOBBIX )KUBOTHBIX. BIOCIECTBIN Y pa3BUBAIOLIETOCS SIMOPHOHA Ye-
JIOBEKa MOCTENEHHO MOSBIIAIOTCS MPU3HAKH KJACCOB PbIO, 3eMHEBOJAHBIX, IIPECMBbI-
KaIOLUXCA U B MOCIEIHIO OYepe/lb — Kiacca MIIEKONMUTAIIUX, Ky/la OTHOCATCS
BCE T'PBI3YHBI, KOMBITHBIE )KMBOTHBIE, PUMAThI, IpyrUe *KUBOTHBIE U YeJIOBeK. B
Nepuoj, pa3BUTUSI SMOPHOHA MPHU3HAKU, CBOMCTBEHHbIE YEJIOBEYECKOMY pPOAY, TO
€CTh YeJIOBEKY, MOSIBISIOTCS B MMOCISIHIOK 0YEepPe/b.

Pa3znuuns yesioBeka M JKMBOTHBIX. JISTCKUI NEpro B pa3BUTHH YEIOBEUECKO-
ro OpraHu3Ma 3aHMMaeT OTHOCHTEJbHO JIMTEIbHBIA MEPUOJ U COCTABIISIET OJHY
MATYI0 YacTh YEJOBEUECKOW KU3HU. JleTcKkuii mepuos 4eaoBeKooOpa3HbIX 00e3bsiH
OTHOCHUTEJIBHO KOPOTKMM M COCTaBJISIET OKOJO 6—13 yacTedt ux ku3Hu. J[aHHBIE
CpPaBHUTEJIBHOM aHATOMUU, SMOPHOJIOTHH, (DPU3UOJIOTUH, T€HETUKH, MOJEKYJISPHOM
OMONIOTMHM W JIPYTUX HAyK IOKa3bIBAIOT, YTO OPraHU3M YeJoBeKa OOJIbIlle BCEro
IOXO0K Ha OPraHU3M YeJl0BEKOOOpa3HbIX 00€3bsiH, 0COOEHHO TOpUIII U IIHMIIaH3e.
YenoBek U yenoBekooOpa3Hble 00€3bsHbl HE UMEIOT XBOCTA. Y HMX MMEETCS CXOM-
CTBO B CTPOCHMH IJ1a3, YLIEH, KOXKH, I'PYNIbl KPOBH, 00pa30BaHUS U TOPMOXKEHUS
YCTIOBHBIX pedieKkcoB. Y uyenoBeka M 4eI0BEKOOOpa3HbIX 00€3bsiH UMEIOTCSl 00IIne
O0JIe3HU U Mapas3uThl.

OKCIIEPUMEHTHI NI0Ka3aJIH, YTO KMBOTHBIE UMEIOT MPOCTOM MHTEIUIEKT M CIO-
COOHBI K MPOCTOMY MBbITIIEHHI0. O0 3TOM ObLIO CKa3aHO B MPEABIAYIINUX Maparpa-
¢dax yueOnuka. Ho Tonmpko y uesoBeka MHTENJIEKT W MBILIUICHHE Pa3BUTHI XOPO-
I110; CBOM MBICJIM OH BbIpaxkaeT cioBaMu. CIOBaMHU YeJOBEK MOKET 00O0OLIUTH TO,
YTO MPOUCXOJUT B MHUPE, PAcCKa3aTh O CBOMX NEPEKMUBAHUAX U AyMaTh. [lo 3TOM



IPUYMHE B CTPOCHUU OpPraHM3Ma 4eJIOBEKa, HapsAy CO CXOACTBOM, UMEETCS MHOIO
pa3nuuuil. B yacTHOCTH, CKeleT yeperna Mo3ra y 4ejloBeKa HaMHOIO OOJiblIe MO
CPaBHEHHUIO C JINIIEBOM YaCThIO. Y YEIOBEKa UMEIOTCS M3THObI B MIEHHOM, TPYTHOM,
NOSICHUYHOM M KPECTLIOBOM OTAEJaX IMO3BOHOYHMKA. Y HEro pas3BUT CBOJ CTOIIBI.
I'pynnas kieTka yIuiomleHa Crepenu, MONyluapus IOJOBHOI'O MO3ra 3HauMTEIbHO
KpyIlHEee, 1 Ha HUX MUMEEeTCS HaMHOTO OOJIbllle M3BMIIMH, YEM Y JKUBOTHBIX.

Akcenepaunusi. B nocnennue roapl HaOnromaeTcs ycKopeHHe (H3MYECKOro U
¢u3nonornueckoro pa3BuTHs 4enoBeka. Hampumep, cpeqHmii pocT 4enoBeka B Te-
YEHHE MOCJIEJHEr0 CTOJNETHUS Y JEeTed YBEIMYMJICS Ha 5 €M, Y MOJPOCTKOB — Ha
10-15 cmM, y mroneit cpegHero Bo3pacta — Ha 6—8 cM. YCKOpsieTcs M ICUXUYECKOEe
pa3BUTHE, U TIOJIOBOE CO3PEBAHUE JETEH. DTOT MPOLECC, Ha3bIBAEMBIN akcenepayu-
ell, CBSI3aH C YJIYy4ILIEHHEM CEeMEHHOW 0OCTaHOBKH, XOPOIIMM MUTAaHUEM U MpPOAJie-
HUEM CBETJIOTO BPEMEHU CYTOK.

IIposepsTe cBOM 3HAHMA!

Ha ocHoBe 3HaHMI1 110 300JI0TMH ONPEIEIUTE CUCTEMATUUECKOE TTOJIOKEHHUE YEIOBEKA
B MOPSIZIKE: THII, TIOATHII, KJIACC, OTPSAJI, CEMEHUCTBO, pox 1 Bul. A — Jlronu, b — Mue-
kormTarone, B — Yenosek pasymusrid, I — Uenosexoobpaszusie, I — Xopmossie, E —
[Ipumarsl, XK — [lo3BoHOUYHBIE.

OTBeTbTE HA BONPOCHI:

1. O "em roBOpUT Pa3BUTUE YEJIOBEUYECKOIO OpraHU3Ma OT OAHOW OIJIOZOTBOPEHHON
SWLEKIeTKH — 3UrOThI?
2. Kakoe yuacTue B pa3MHOXKEHHM IMPUHUMAIOT MY>KCKUE U KEHCKHE KJIETKU?



OTBETDBI HA 3AJTAHUA

§ 1. OGmee nousTHe 0 yenoBeke u ero 3a0poBbe 1. A—3,b—1,B-2.2. A-3,b-5,
B-6,I-8 0-2,E-7 XK—-4,3-1

§ 2. Knerounoe crtpoenue opranusma uesnoseka: 1. A—-6,b—-4, B-8, I'—-2, 1 -3,
E-9,XK-1,3-7TM-5.2.A-4b-1,B-2,T-6,1-3,E-7, X -5.

§ 3. XusHennsle cBoiicTBa KjeTku u opranm3moB: 1. A -2, b -4, B -1, T - 3.
2.A-5b-3,B-1,T-41-6E-7 X-2.

§ 4. Txanuu, opransl u opraumsm: 1.1 — B2 -3 — A4 -5 -b6 -E. 2. A -2,
b-8B-3T-411-7E-1,X-6,3-5.

§ 5. I'ymopanbHast 1 HepBHast peryiasuus QyHkuumid opranmsma: 1. A — 5, b — 6,
B-2TI'-31-7E-4X-121-B,2-1,3-A,4-1,5-b5.3.1-1,2 -5,
3-A,4-]1,5-B,6-E.

§ 6. Keneswl cexpernuu, mutoBuaHas xenesa: 1. A-2,b-3,B-1.2.A-5b-1,
B-2,TI-410-33A-2,b-1,B-4TI-51-34A-3b-1,B-2,T-4.

§ 7. Ctpoenre 1 (PyHKIIMH OKOJIOIIUTOBUIHBIX, BUIOYKOBOH M HAMOYCUHBIX KEJe3,
runopmza: . A-6,b-2,B-3, I' -4 I-5E-1,22.A-4b-1,B-2,T -3,
A-6,E-53 A-4b-5B-2,I"-1,1-3.

§ 8. IlomxkenynouHasi W TMOJIOBBIE JKEJIE3bl, PETYJSIUs paOdOTHI Kejie3 BHYTPEHHEH
cekperuu: 1. A-5b-2,B-6T -3, 1-1,E-4. 2. A-6,6-5 B-3,T -4,
A-2,E-1.3A-6b-9B-2T-51-8E-1,)K-73-41-3.4.1-B,
2-b,3-1,4-x%x,5-3,6-A,7-E, 8-1.

§ 9. Ctpoenue, pyHKIIUU 1 3HAYCHHUE OMOPHO-JIBUTATENbHON cucTeMbl: LA —4, b — 5,
B-1,I'-2,1-3E-62A-6b-5B-1,I'-4/1-2,E-33A—-4,b-2,
B-1,T-3.

§ 10. Crpoenuie u poct kocteit: . A-4,b-1,B-2,I'-3.2.A-4b-7,B-3,
r-2,a1-1,E-6, X-53A-3,b-7B-1,T-2,1-8 E—-6,K-5,3-4.

§ 11. Oka3zanue nepBoil noMolu Mpu nospexjaeHuu kocreit: LA —4, b -3, B — 1,
r-2.2.A-7b-3,B-5TIr-61-1,E-2,K-4.31-1,2-5,3-A,4-B.

§ 12. Mpimme: . A-3,b-2,B-1.2.A-2,6-4B-5T-3, -1

§ 13. PazButue mpim, GopmupoBanue ocanku venoseka: 1. 1 — 1,2 — B, 3 — A,
4-1,5-b.2.A-2,b-1,B—-4,T-3.



§ 14. Kposs u ee pynkuun: LA-3,b-2,B-1I'-4.2.A-3,b-1,B-2,I -4
33A-2,b-1,B-4,T-3.

§ 15. Xumuueckuit cocra kposu: . A-4,b-1,B-5T1T -3, 1-2.2. A—-4,b-3,
B-1,I'-2.31-B,2-1,3-A,4-E,5-1,6-5b.

§ 16. Dpurpouutsr: A -3, b-4,B-5T -6, - 1,E-8 XK-7,3-2.2. A-2,
b-3,B-1,T-4

§ 17. Jleiikorute: 1. A-3,6-4,B-1,I' -5 1-2.2.A-4b-3,B-2, -1

§ 18. 3nauenue kpoBooOparmieHust u crpoenne cepaua: LA -5 b—-6, B -4, T -3,
A-LE-2.2.A-1,b6-2,B-3,T-5/1-4.

§ 19. KposenocHsbie cocy/bl, kpoBooOpamenue: 1. A -1, b—-2,B-3, T'-4.2. 1T,
2-E,3-XK,4-B,5-b6-A,7-1.3.1-B,2-1,3-A,4-1,5-5.

§ 20. /[Bu>xeHue KpoBU MO KpoBeHOCHBIM cocyiam: 1. A -3, b—-2. 2. A—-1,b -3,
B -2.

§ 21. Perynsiiust paboThl opraHoB KpoBeHocHou cuctemsl: 1.A —3, b —2, B — 1,
r-421-1,2-53-A,4-J,5-D.

§ 22. IlepBas nmomous npu KpoBoteueHuu u3z cocynos: 1. 1 —b,2-B,3 - A. 2. 1 —
B,2-5,3-A.31-b52-A,3-B.

§ 23. Crpoenue opranoB apixanusi: 1. 1 —E,2-b,3-1,4-J,5-A,6-2XK, 7-B.
22A-1,b-3,B-2,T-51-6,E-4 3. A-3,b-1,B-5T-2,]1-4.

§ 24. O6men razoB B TkaHsx u gerkux: 1. 1 —E, 2 -Bb, 3 -T1,4-A, 5- ][, 6 — K,
7-B.2.1-E,2-B,3-1,4-B,5-A,6- ]I

§ 25. Perymsinus apixanus, 6one3nu opranos apixanus: 1. 1 — B, 2 — 1,3 — A, 4 T,
5-5,6-XK.2.1-102-b5,3-A,4-11,5-B.

§ 26. Opransl numeBaputensHoi cuctemsr: 1.1 — 1,2 —-E, 3 -J[,4—-b,5- A, 6 — K,
7-B.22A-3,b-1,B-3,T-2.3. A-3,b-4B-1, -5 O-2.

§ 27. Crpoenue U QYHKIIUU OPTraHOB MUIICBAPUTEIBHON cucTeMbl: 1. A — 4, b — 3,
B-2,T-1.22A-4b-3B-6T-51-1,E-2.

§ 28. Perynsuumst numeBapenust: 1. A—-3,b-1,B-2.2.1-],2-B,3-b,4-A,
5-13.1-B,2-A,3-1,4-b.

§ 29. XKenynouHo-kumieyHsle 3a0oneBanus U ux npoduiaakrtuka: 1. 1 — B, 2 - b, 3 —
[L4A-A.2.A-1,b-2,B-5T-4]1-3.

§ 30. 3nauenue oOmena BemectB u sHeprum: 1. 1 — XK, 2 —E, 3 -B,4-1,5-T,
6-A,7-b.2.A-3,b-2,B-1,T -5 /]1-4.

§ 31. O6men Genkos, yraeBogoB u xupos: 1. 1 —JI,2—-b,3 -1,4—-A,5-B.
2.1-5,2-A,3-B,4-1,5-1.31-4,2-A,3-1,4-B,5-E, 6 -b.



§ 32. Buramunel u ux 3Havyenue: 1. A-4,b5-5B-3,I'-2, - L b-3
B-2,I-51-13A-2b-5B-1,T-31-44A-3,b-1,B-51T-4,
-2

§ 33. [lorpebnenue sHepruu B opranusme: 1. 1 —1,2-B,3-K, 4-J[,5-E, 6 — A,
7-b.2.1-1,2-A,3-B,4-1,5-b.3.A-3,b-2,B-5T-1,]1-6,E—4.

§ 34. Crpoenue u pynknus koxu: . A-3, b-1,B-2.2. A-3,b-6,B—-1,T -
5 1-2,E-4.3. A-2,b-5B-4T-1]-3.

§ 35. IloroBsie xene3nbl U mpousBoAHble Koku: 1. A—5 b—-1,B-4T -6, ][ -7,
E-3,XK-22A-3b-2,B-1.3A-2,b-3B-1

§ 36. I'uruena xoxwu, neppas MOMOIIL MPU TOBpexkAeHUU Koxu: 1. A —3, b — 1,

B-2.2A-4b-2,B-1,I-3.

§ 37. Crpoenne opranoB MoueBblienuTeNbHOM cuctemsbl 1. 1 — A, 2 - 17,3 - b, 4 - B,
5S-E,6-XK,7-1,8-3.2.A-2,b-4B-5T-1,-3,E-6, XK-73A-1,
b-4B-6,IT-5 /-3 E-2.

§ 38. ®yukuuu moueBbienuTensHol cucremsl: 1. 1 - B, 21,3 -3, 4 - ], 5 — K,
6-K,7-A,8-J,9-5,10-U, 11 -E,2.1-1,2-A,3-5,4-B.3.A-7, -2,
B-1,I'-8 -3 E-4X-43-6.

§ 39. Crpoenue nepBuoit cuctembl: 1. A-2, b-4, B-3, T'-1, -5 E—-6.2. A -
4b-6,B-1,I'-5101-3,E-7XK-2.3A-2,b-4B-1T-3.

§ 40. ®yukuuu HepBHOW cuctembl: 1. 1 — 1,2 -6, 3 - A, 4 -J[,5—-B. 2. A -3,
b-2, B 5 -1, J1-5.
§4

Crpoennie u pyHkiuu cnuaHoro mosra: 1. A—-6,b-2, B-1, ' =7, J1 - 3,
E4,}K 52A-4b-2,B-6T-1,1-5E-3.3 A- 3,BlB2
§ 42. Crpoenue u Qynxuu romosHoro mosra: 1. A -3, -4, B -2, T -6, ] -5,

E-7XK-1.2A-1,b-3,B-6,T-51-4E-2.
§ 43. Ctpoenue OoNMbIIMX MOTyIIApUid TosoBHOTO Mo3ra: 1. A —5,b—2, B — 6,
r-L,A4-3E-4X-72.A-3b-2,B-1.3A-5b-2,B-1,1-31-4

§ 44. bone3nu HepBHOW cucTeMbl U ux npodunaktuka: 1. A -4, 6-3,B- 1, - 2.
22A-2,b-4B-3,I'-1.

§ 45. Briciias HepBHAsI IESITENBHOCTD, YCIOBHbBIE U Oe3ycloBHBIE peduekchl: 1. A — 5,
b-4B-2T-31-12A-2,b-3,B-4TI-131-12-53-A4-]],
5-B

§ 46. O6pazoBanue U TOPMOKEHHE YCIOBHBIX pediekcos: 1. A -2, b -3, B — 1.
22A-1,b-4,B-2,T-3.

§ 48. Omonus u ynpasienne eto: 1. A—-3,b-4,B-4 T -1.2A-5b-2,T -1,
-3, E—-4



§ 49. [lamsate: 1.1 -B,2-A,3-b. 2. A-3,b-2,B-4T-1.3 A-2,b-1,
B-4,1T-3.

§ 50. Con u ero 3nauenue: . A-3,b-5T-1,1-4,E-2.2.A-3,b-4,
B-2,T-1 -5

§ 51. Tunbl HEPBHOM ACATEIBHOCTH, TUTHEHA HepBHOU cucTeMbl: 1.A — 3, b — 1,
B-4T1-22A-3,b-2,B-41-1

§ 52. 3nauenue opranoB uyBctB: . A-1,b-3,B-2. 2. A-2,6-3, B-1.
§ 53. 3purensubie ananuzaropel: 1. A-3, b—-1,1-2,E-4.2. A-3,b-5,B -4,
r-,1-2,E-8X-7,3-6.3.1-I,2-1,3-XK,4-A,5-5,6—-B.
1

§ 54. Oynkuus opranos 3penusi: . A—-4,b-6,B-2, -1, -3, E-52. A-2,
b-5B-6T-71-4E-3X-1

§ 55. Crpoenue opranoB cinyxa u ruruena cinyxa: 1. 1 =172 -3,3 = J[, 4 — A,
E

5-E,6-57-XK,8-B,9-U,10-J,11-K.2.A-4,b-1,B-2,I'-3.3. A—-4,
b-2,B-1,T-3.

§ 56. Opranbl paBHOBecHs, MbIIIIEYHOTO 4yBCTBa U ocsizanusi: A — 3, b —4, B — 5,
r-2,1-1.

§ 57. Opransl obonstnus u Bkyca: . A-3,6-3,B-2,I'-1.21-D,2-F 3-B,
4-G,5-A,6-E.

§ 58. Penpoayxrtusnsie opraus: 1.A -2, 6-5 B -3, I'-1, 1-4.21—-E,2-F,
3-G,4-D,5-A,6-B.

§ 59. OnnogorBopenue u pazutue mioga: 1. 1 —E, 2 -1,3-b,4-1,5-K, 6 — A,
7-B.2.1-E,2-1,3-A,4-XK,5-3,6-1,7-B,8-b.

§ 60. PocT u pazsutue pedenka: . A—5 b-1,B-3, -4 1-2.2.A-3,b-4,
B-5TI-2,1-1E-6.

§ 61. buonornueckue U3MEHeHUs M couuanabHas npupoaa yenoseka: 1. 1 — I, 2 — K,
3-b,4-E,5-1,6-A,7-B.
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CaeneHnsi 0 COCTOSIHMH Y4e0OHUKA, BBIIAHHOIO B apeH1y

MMoanuck Moanuck
HNms, Cocrosinue A Cocrosinne A
Yueo- KJIACCHOTO KJIACCHOTO
No bamunus . y4eOHHMKa IpH y4eOHHMKA
HBII roj pyKoBOIH- PYKOBOIH-
y4eHUKa MoJTy4YeHHn npu caave
Tenas Tenast
1.
2.
3.
4.
5.
6.

Ta0auna 3ano/HseTcs KJIACCHBIM PYKOBOIHTEIEM NIPH Nepegaye y4eOHUKA
B M0JIb30BAHME M BO3BPALllCHUH HA3a] B KOHIle Y4eOHOI0 roaa.

le/l 3alo0JHECHHUN Taﬁ.]'llfll.lbl HCHOJB3YIOTCH CJICAYIOIUE OLICHOYHbIC KPUTECPUM:

Hosblii yueOHNK CocrosiHne yueOHNKa ITpY TIEPBO Niepeaade.

OO6noxKa 1es1a, He 0TOpPBaHa OT OCHOBHOM YaCTH KHUTH.
Xopomo Bce cTpanuiipl B HAJTMYKY, HE TOPBAHbI, HA CTPAHUIIAX HET 3amucei
1 TIOMapoK.

O06n0XKa HE cM#ATA, CJIerKa UCMaykKaHa, Kpast CTEPTHI.
VYIOBIETBOPUTEIBEHO BOCCTAHOBIICH I10Jb30BATEIICM.

BeipBaHHbBIE CTPAaHUIBI BOCCTAHOBJIEHBI, HO HEKOTOPHIE CTPAHHUIIBI
HCUYEPYCHEI.

YnoBa €TBOPUTEJIBHO

OO0n0KKa UCTTaYKaHa, MOpBaHa, KOPEIIOK OTOPBAH OT OCHOBHOM YacTH
KHUTH WA COBCEM OTCYTCTBYeT. CTpaHHIIbI TOPBAaHBI, HEKOTOPHIX BO-
00111e HEe XBaTaeT, UMEIOIINECS HCUePUCHBI. Y YeOHNK K TaTbHEHIIeMy
0JIb30BAHUIO HE MPUTO/IEH, BOCCTAHOBUTD HEJNb3SI.

HeynosjieTBOpUTEILHO
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