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AOPOTHE JEBATUKJIIACCHUKH!

O3HakoMUBIIICH B NPEABLYIHX Kiaccax ¢ Gnosiorseii pactenuii, rpu6os, Gak-
1€PHIT H KHBOTHBIX, B 9TOM IOy Bbl Y3HA€Te O IIPHPOJIE Y€JIOBEKa, Er0 OPraHi3Me,
0cOOEHHOCTSAX NOBE/ICH S,

Baul BospacTHOIi 11€PHOJ — I0HOIECKUIT — ABJIAETCS ONPEAETSIONIM B BeiGOpe
1npohecCHOHANLHOLO Ty TH, HOSTOMY ¥ CTPEMIIEHHE 1103HaTh celst pactert. Jns xKus-
HEHHOTO CaMOONpE/E/eH s U caMopeasusauy HeobGxommMo 310poBbe. Mmenno
3HaH}5 OCHOB HAYK O Y€/IOBEKE PACKPOIOT BaM 0COOEHHOCTN CTpoeHus # pyHKuHil
OpraHM3Ma 4e/I0BeKa, €T0 3/10POBbSA H JIOJIIOJIETHS, IOMOTYT BaM OPraHM30BATh 3710-
poBbIi 06pa3 KU3HM.

Bo Bpems ycBoenus sTuX 3HaHMI Bbl yGeamTech, YTO 3[I0POBbE SIBASETCS
HauGOo/IbIIe]] MHMBH/YAILHON ¥ COLMAIBLHOI! IEHHOCTBIO. ITO TO, YTO MO3BOJISET
4eJIOBEKY aKTHBHO XXHTb: yUHUThCS, paboTaTh, 3aHHMATLCS TOGHMBIM JIEJIOM, a TAK-
JKe Jiyqule nosHath cebs, ocobeHHocTH cBoero opranuaMa. [losnanwe ce6s, cpoux
NCHXO(H3HO/IOTHYECKNX OCOOEHHOCTEH TIOMOXET BaM ONPEIeHTHCS B BHIGOpE
npoduns obyuenus B crapuieii mkosne. Eciu Bul cephesHo yRIekmch Guomoruei,
y Bac GyzeT BoSMOXHOCTD yr/iy6/IeHHO ¥ paclMpPeHO U3yuaTh ee B mpodu/isix 61o-
JIOTMYEeCKOTO HATPaBJIEeHHS].

Jlst myuniero ycpoenus cogepxanusi yueGnyka MaTepHai B HeM pasjielie Ha
TeMbi H niaparpagel. [epen naparpacdom (§) ects py6pukn « Benomusres, «Kimoue-
BbI€ TIOHATHA W TEPMIHbI», KOTOPbIE HAIE/IST BAC HA TO, KAKHE 3HAHUA y BaC YxKe
€CThb 1O JAPYTHM y4eOHbIM NpPeAMeTaM M KaKHe TEPMHHBI M MOHSATHST HeoOXOMHMMO
BanOMHHTB.

B Tekcre naparpaos, noanucsx 1104 pucynkamu ects yuebupie sazanus. B nux
3a/l0KeHa Bamia ydeOHasi JeSTeNbHOCTb, HANPABJCHHAS HA HM3yYeHHe TEKCTa,
AQHAJIM3 PHCYHKOB, Ha CPaBHEHHE [PH3HAKOB, CBOHCTB, 00001ene 3uannii. Boi-
NOJIHEHHE STHX 3a/laHiil 103BOJIUT [€TalbHee yCBOHTH yuebublii Matepual, Oyaer
cnoco6CTBOBATh PA3BHTHIO YMEHHIl: aHAJM3HPOBaTh, CPABHUBATh, 0606IMATH,
OLEHHBATh, IEATH BHIBO/bI, TIPOTHO3HPOBATD H T. 11

B xornme naparpaga py6puka «O600101M 3HAHNS> TIOMOKET CKATO TIOBTOPHTSH
usyuennoe. A B pyOpuxe «ITpuMensre nosyuennbie 3HaHus» NPHBEICHDI PA3HO06-
pastbie KOHTPOJbHLIC 3ajlalius, BBIIOJAHEHHE KOTOPHIX YOE[AHMT Bac B YCBOCHHMH
yueGHOro Matepuaia.

3apepuiaercst Tema pyGpukoii «CaMOKOHTPOMIL 3HANMIT TIO Teme», B KOTOPOil
HPEANONKEHL PasHo06Pa3Hbie KOHTPOIBHBIE 3a(aHHS 110 BCEi TeMe.

Ycenexos paM B nosuaiim!
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BBEAOEHUE

OBIEFHOJIOTHYECKHH
B3IJIS] HA YEJIOBEKA

[To ycrosBieMycst MHEHHIO YYEHBIX, YEJIOBEK OT-
HOCHTCH K XuBoTHOMY MHpY. [Touemy xe Torja
YEJIOBEKA H3YUAIOT He BMECTE C JKUBOTHBIMHM, A Bbl-
JENSIOT /IS HTOTO OTAEIbHbIH pasaes?

O3snakoMeTeCh € BOTIPOCAMH, H3JIOKEHHBIMH BO
Beezenuy, 1 nonpoOyiite onpeaessTs, nenecoob-
PA3HO JIM BHIAEJISITD YeJI0BeKa B KadecTse 00beKTa
HCC/IEI0BAH S,

§ 1. BUOJIOTHYECKUE 3HAHUS U UX 3HAYEHUE
JIJISt COXPAHEHHSI 3]IOPOBbSI YEJIOBEKA

- L]
BecnoMuure us kypea Ocroewt 30opoeps, 4T0 TAKOE 3JI0POBLE 0 KaKHe UMEIOTCS Croco0nl
€10 COXpaHeHsl.

Knioyessie NoHATUA U TEPMUHLL: LMTONOrUS, NTMCTONONUA, aHatomus, husnonorus,
FUrMeHa, NCUXOoMNOrus.

B nponuionm yueGHOM rofty Ha ypokax GHOJIOr#HH Bbl O3HA-
KOMMJIMCH € YAHBHTENbHBIM MHPOM XHBOTHBIX, U3Y4a/H
0COGEHHOCTH HX CTPOEHHS, IIPOLIECCOB XKH3HE e TENbHOC-
TH, OBEAEHUs:, npucnocobienuii K ycaoBusM obnTanims.
Boi ysuany, 4to yenoBek Takke OTHOCHTCS K napceTBy JKHBOTHBIE, OJIHAKO, B OT/IHYHE
OT XKHMBOTHBIX, SIB/JIsI€TCH OHOCONHATLHBIM BHIOM.

3HaHKs OCHOB HAYK 0 YesioBeKe o(hOpMHINCH B OT/1e/bHbII yueOHbii Kype. OH
COLAEPHKHT CBEJIEHHS. O CTPOEHHM U (DYHKIIHSAX KJIETOK, OPIaHOB H CHCTEM OPraHoB,
OpraHpsMa B 11€JIOM, PasBUTHY YeJIOBeKa Kak OHOCOIHAIBHOIO CYIecTBa, O ero
6HONIOTHYECKNX OCHOBAX NOBEJEHHS U IICHXHYECKHX IPOLECCaX.

Kak 6uoconmaibubiii 00bEKT YeJ0BEKa H3yHaeT MHOrO auctiiuiui. (3adanue.
Hpoananusupyiime cxemy, npusedennyio va pucynke 1.) Cpean HUX €CTb HCTUHHO
Guonoruyeckue (Hanpumep, aHatomus, GU3HONIOTHS ¥ /P.), @ TAKKE OCHOBLIBAIO-
muecss Ha OMOJOIHYECKNX HCCIEIOBAHMAX (MEeAUIIHA, THIHEHA, TCHXOJOrHs,
3KONOTHA H /1p.). Bee 3Ty IMCIIUNIIHEE TECHO B3aHMOCBSI3aHbl, BeIb OPraHU3M Ye-
JIOBEKA — 3TO LENOCTHAS CHCTEMA, OT CJIAKEHHOH paboThl COCTABASIIONINX KOTOPO#
BaBHCHT €1'0 3/I0POBLE.

Kakue OHoJ0rH4ecKHe
JIHCHMILIHHE H3)"laIOT
ye/osexka?

KakoBo snavenme AOPOBbI Opranusm cnocoben npHcnocabiuBaTbCst K
GrOIOrMYecKix 3uanmi  ACHCTBIIO pasHooOpasHbiX Qusnyeckux (pusuyeckue
IS coxpawemss HATPY3KH, TEILIO, XOIOA ¥ Ap.) H TCHXOJIOTHYECKHX
310poBLs Yenopeka? (TTPEOZIO/IEHNE KOH(IMKTHEIX CHTyarHii) ¢axropos, co-
XpaHsATh CTaOHABHBIME TIOKas’aTesH HPOLECCOB XKH3He-
nesTenbuocTi. B 310posoM opranusMe He HapylieHs! cTpoeHHe 1 (DyHKIHH OPraHoB
M CHCTEM.
B name Bpems, HeB3pupas Ha OTPOMHBIE YCTIEXH METMIIMHE] H YTy 4IIEHHe YCAOBHEH
KH3HH, KOJIHIeCTBO GONBHBIX HEYKJIOHHO PACTeT, a TMPOAO/KUTENBHOCTD JKMU3HY
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i 3xonorns :
H 8 CUCTEME Hayk O .
H yenoBeke usyyaer ]
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! Druena BAMAHWE Ha Hero '
| paspabarbiBaet u BHEApS- YCIOBUM OKpYXaIOLLed :
| ermetons :Opf.ﬁngw s I
I pexws pas A3HBIX 1
i 3abonesamii Micuxonorus i
i may4aeT o6uime 3aKoHo- 1
i MEPHOCTH NCUXMHECKMX .
E Meguywna MPOUECCOB M MHAMBUAYAIGHO- l:
! Hanpaenexa Ha ne- NMYHOCTHBIX OCOBeHHoCTER |
! YeHune 3abonesaHuii, KOHKPETHOIO YenoBeka

i yKpenneHue u oxpamy A

i 3/0pPOBbLSA Yenoseka /\ PR

i nay4aer Gpuanonorm-

E \ Pusmonorns \ 7 HecKMe MeXaHM3Mbl i
i WU3Y4aeT XU3HEHHbIe e NCKXUYECKMX NPo-

i GyHKUMM OpraHmnama, ero LeCCOB 1 NOBEAEHMS!

! OTAENbHBIX OPraHOB W CUCTEM yenosexa '
]

]

]

i N :
: N ' :
! Feneruka .
' Buoxumus v 6nodpusnka ucerenyer Bonpoce! Hacnen- |
i UBYHRIOT XMMUYECKUE 1 CTBEHHOCTH W MEXaHN3MBI i
: U3MIEcKme NPOLIECCHI, nepenayn HacneacTBeHHbX |
! CONpOBOXAAIOLLME XI3HE- \ NPU3HAKOB OT popuTene '
| BeATeNsHOCTL OpraHuama NOTOMCTBY :
] ]
i Anaromua 3mbpuonorns E
| MBY4aET CTPOEHWE W3YNaeT 3apoXaeHne !
! 1 hopmy opraHuama ¥ BHYTPWYTPOGHOE !
i W €ro opraHoB pasBuTHE OpraHnama :
] 1
] 1
i Luronorusa Mucronorus 1
! V3y4aeT CTpoeHue - n3yyaeT CTpoeHue 1 !
H W QYHKUMIO KNETOK hYHKUMIO TKaHER :
1 1
L e —_ —— ]

Puc. 1. B3auMOCBA3KM OCHOBHBIX AMCLIMIIIH, M3YHAIOWIMX HYenoBeka

Jojeil NPOAYKTHBHOTO BO3PACTA CYIECTBEHHO YMeHbluaetcs. Bypuuii nayuno-
TEXHUYECKHIT NIPOTPECC, NOSBJIEHHE HOBBIX CJIOXKHBIX BHIOB TPYJIOBOH JIEATELHOCTH
M3MEHHIH NPUBBIYHBIH PHTM U YKJI/| JKH3HH Y€JIOBEKa, YTO NPUBEJIO K yMEHbIIE-
HHIO (PUBHYECKOI HAIPY3KH H YBEIHYEHHIO HEPBHO-3MOIMOHATBHONO HATIPSKEHHS,
YXYMIEHHIO SKOJIOMHYECKHX YCIOBHiIL. JTO CYIIECTBEHHO HAPYUIAeT PeryJsiii
OCHOBHBIX (PH3HONOTHYECKHX (QYHKIHIT OpraHnsMa.

OcnoBHas 1eb 6HONOTHYECKHX, MENIHACKNX, NCHXOA0THYECKNX HayK, HayH4a-
I0IHX Y€JIOBEKa, — IIOMOYb MY COXPAHHTh CBOE (PH3NYECKOE, HPaBCTBEHHOE U Y-
XOBHOE 3/I0pOBbe, YTOOBI CAMOPEATH30BATbCSA B XKN3HN KAK JINYHOCTD.

Kak MOJHO H3MepHTS, Wsmeputp 1 Oli{EIilITb 31_10[1(;556" MOXHO C MOMOIBIO pas-
OuennTh i coxpanuTy VPIX METOJIOB: XMMHUECKHX, (hmsHYECKIX, aHTPOTIOMETPH-
3iopopse? IECKHX (puc. 2). Hanpumep, nns onpesienensi cocTaba

KPOBH, NHWIIEBAPHTENBHBIX COKOB M JIDYTUX KUIKOCTEH

OpraHU3Ma TIPHMEHSIIOT XuUMuveckue memoovi. J1iisi WCCHEN0BANYS CTPYKTY Dbl
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Puc. 2. PasHbie METOLL MCCNEAoBaHus Oprainama yenoeexa: 1 — B GuoXuMn4eckoi
naBoparopuu, 2 — B peHTreHkabunere, 3 - anekTpokaparorpadua, 4 — Tomorpadus

KJIETOK — (puau4ecxue: CBeTOBYIO 1 3/IEKTPOHHY 0 MHKPOCKOIMIO. DJEKTpHIecKHe
NPOLIECCH], TIPOHCXOJAIIHNE B CEP/Ile, PETHCTPHPYIOT € 1IOMOILBIO JIEKTPOKapAHO-
rpaduu (IKT), a B mosry — anextposniedanorpapun. Mamenenus B eTpoeHUN U
(QYHKIMAX BHYTPEHHHX OPraHOB ONPEACIAIOT € IOMOIbI0 PeHTIeHOrpathuy 1 yJib-
TpasBYKOBOii sarnocTiky (Y 3U).

IlokazaTensiMy HOPMa/ILHOTO pasBHUTHSA pelenKa SIBISIOTCA €ro pocT, Macca
Tesia, 00beM rPYAHON KiaeTkH u ap. VIX MaMepsioT ¢ 1oOMOIBI0 GHmMponomempu-
HeCKUX Memooos.

Bce 9TH B ApyTrHe METO/B! NO3BOAAIOT OGBEKTHBHO OLEHHTH OTKJIOHEHHs (QyHK-
LMOHAJIBHOTO COCTOSIHHS OPTaHM3Ma o BbIOpaTh COOTBETCTBYIOIHE CPEJICTBA JUTS
€r0 BOCCTaHOBJIEHHSI.

CoXpaHeHHUI0 3I0POBbs CTIOCOOCTBYET NPEX/e BCETO 3A0POBBIT 06pas AKUIHH:
yepeioBatiie paGoOTHI ¢ OTABIXOM, yMEpeHHbIe (H3HYeCKHe Harpysky, cobmoaenie
JIYHOI TUFHEHB] ¥ PAllMOHABHOIO NHTaHusA, H3bexanie BPeHbLIX PHBLIYEK (Ky-
penist, ynorpefyienus aakorosis ¥ APYruX HapKOTHYECKHX BEIIECTB, Ype3MepHoe
VBJIEYEHHE KOMITBIOTEPHBIMYE HIPaMH M T.JL).

340POBbBE YENOBEKA

Ecnu evt Mosceme coimoanumo nocuivHyo Quswieckyio pabomy 6e3 owymumozo
yuauenus ObXanus U cepoeuHbiX COKPQUeHUl, MO IHAUUM, Mo Y 64C €cmb
puszuuecxoe 3dopoeve.

Ecnu 6wt pedko Goneeme npocmyOnvimi U UHPEKUUOHHbMU 3A60NEEAHUAMY, MO
COUDEMENLCMEYEM 0 MOUHBLY 3QUUIMHBIX CUIAX BALLEZ0 OPZAHUIMA.

Ecmu vt 6cezoa ypaesrHosewenst, susHepadocmiisl, 6GC He NYzaiom mpyoOHOCMu, 6bt
OOBONBHBL CE0EH HCUIHBIO, MO IHAUUMN, YUMo 6GILE NCUXUHECKOE 300POELE 8 HOPME.
Ecau vt ycnewno yuumecn 6 wxone, umeeme Opyaceckue omHouenus ¢ 00HoKac-
cruKamu, GLazononyuUe ¢ cemve, Mo CEUOEmeNvCIMeyem o 6aweM COUUaTbHOM
30opoeve.

OBO0BUWWM SHAHUSA

Yenopeka B KA4eCTRe CONHAJABHOTO obbekTa H3YyYaeT MHOIO 6”0.&01‘1&‘1&(‘]{!‘!}(,
MEeHIMHCKHX H IICHXOJIOTHYeCKHX JHCLHILINH, OCHOBHAH "[€/Ib KOTOPBIX — NOMOYb

e
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EMY COXPAHHTL CBOE (i)iiSil‘{E‘CKOC, HPAaBCTBEHHOEC W JIVXOBHOE 3/10POBLE, O}Il [AKO
3J10POBbLE 3@aBHCHT HE TOJIBKO OT 6uosornueckux sHanuii 06 OpralisMe 4esi0BeKa, a
H OT CAaMOJIHCITHTITHHB U CaMOBOCTIHTAHMSA.

NMPUMEHMWTE NOJTYHMEHHLIE 3HAHUA

Boibepume npasunvrviii omeem (00un unU HECKOTLKO)

1. Boibepure psiji HayK, M3YHalOIMX HEJOBEKA: @) TEHETHKA, MEJMIIHA, TICHXONOTHSE;
6) GoTannka, NCHXOJIOTHS, TOJIONHST; B) aHTPOIONONHs, T€/IarOrHKa, 300J0THS; T) Me-
AL HA, SMOPHONIOTHSI, 300JIOTHSL.

2. Buibepnte daktopsi, criocobeTByonpe 30poBbio; a) pauuotasuHoe muTanne; 6) cobio-
JICHUE PEsKUMA TPYJia M OTIIBIXA; B) NOCTOSTHHOE TICMXHUYECKOE HATIPSDKEHHE; 1) KypeHue,

3. lononumte apabekyio nocnoBuily «Paspymats 3/I0poBbE —~ 3TO 3HAYMT..»: a) [10-
BLImaTL cBolo paGoTocnocobHocTy; 6) oOkpaabiBate celst; B) COXpaHsITL MOJNOJOCKH;
I') YMCHBIIATH NPOJOJBKUTENILHOCTD JKU3HH.

4. CxoHcTpyMpyiiTe 0TBET B BHJie cXeMbl «B3aiMOcBssm M coNoaMMHEHHOCTL MEXKTY OT-
PACISIMM HAYK, M3YUAIOIINMHI OPTAHN3M YEOBEKa», BOCIIOIB30BaBIINCh PHCYHKOM 1.

5. YcTtaHoBuTe COOTBETCTBHE MEXAY HA3BAHMSIMM HAYK, M3yuyalolMX uesoBeKa, W WX
OIIPE/ICICHIUAMM.

1 Hyronorus A Hayka 0 GHOXMMHHECKMX NPOLECcAX B OPraHu3Me YeJI0BEeKa
2 Anatomust B nayka o sxu3HeHHBIX GYHKIMSX OTHENLHBIX OPraHOB, CHCTEM M
3 Buoxumus BCEr0 OPraHn3Ma

4 Muanonorna | B Hayka o crpoesnn 1 hopme oprainsmMa M €ro opraHos
I' hayka o pa3BUTHM OpraHnsMa
J1 Hayka o cTpoesnn 1 QYHKIMSAX KJIETOK

6. CoctaBbTe naMsiTKy cobmo/iennst 3710poBoro 00pasa KU3HH,

§ 2. NPOUCXO0K/IEHUE YEJIOBEKA

BenomHuTe | kak passubaics PACTUTENBLHBIH H XKMBOTHBIH MU HA NPOTSKEHNUH HCTOPHN
pasBUTHS 3eMIn.

Kniouesoii TepMmuH: aHTponoreHes.

B npeapiayx Kypeax 6HONOriN Bbl 03HAKOMHJIHCH € IPOMCXOK/IEHNEM H pas-
BHUTHEM pacTenuil 1 xKuBoTHBIX. COBpeMeHHasA HayKa MHOTOYHCIIEHHBIMYU (paKTaMu
HOATBEPIK/IAET 110JIOKEHHE O TOM, YTO BCE OPTraHM3MBl HMEIOT OOLIMX NPEAKOB HA
TOI MJIHM MHOI CTa/IHN PasBUTHSA KI3HH.

Opranuyeckuii MHD B MPOIILIOM W Tellepb, HECMOTPS Ha €10 OrpoMHOe MHOro06-
pasue, ABAAETCA Pe3ybTaTOM €IHHOIO 3BOJIOIHOHHOIO Tpolecca Ha 3emie.
He uckmouenue  venopek. Ero cieayer usyqars nexous na o61e6HOIOrHHecKnx
3aKOHOMEPHOCTEl.

Yenosex 3anmaeT ocoboe MecTo B cHcTeMe opranmdeckoro mupa. C oamol cropo-
Hbl, OH — OOBEKT JKHBOIi NIPHPO/IBL, & C JIPYTOif — colmanbHast AM4HOCTs. [ToaTomy
HKU3HD YeJOBEKa NOMYMHAETCS KaK OHOOTHYEeCKNM, TaK M COLHAIbHBIM 3aKOHaM.

Yenosek kak GHostoriyeckiii B HMEET TaKOe CHCTEMaTHYECKOEe MOJIoXKeHne:
Tun Xopuoseie, moatun [Tossonounsie, knace Maekonuratomue, psn [pumatsl, ce-
metictBo Tomimzel, poa Yenosex, Bua Yenosek pasymusiii (Homo sapiens).

PaccMOTpHM TIpH3HAKY, CBOMCTBEHHBIE COOTBETCTBYIOUIMM TaKCOHOMHYECKHM
exuHuNaM BHAa Yenosek pasymubiii. Jlia pasmelienist YeJloBeKa B OJHOM Psifty ©
npuMaTamM# ecTb HeMaJlo HAy4YyHBIX OCHOBauwmil. (3adanue. Ilpumenume snanus,
nonyuennvle na ypokax buorozuu 8 8-m kracce, npoanaiuupyiime mabauyy u obvsc-
HUME CXO0CMEO YENOBEKA € NO3BOHOUHDIMU HCUEOMHBIMU C YHETNOM PASHOLY MAKCOHO-
MuuecKux edunu.)
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FAIE

OJIOrnY|
XapaKkTepHbie NPU3HaKn B CTPOeHUN i GU3NoNOormyeckmx
yHKUMAX OPraHu3Ma Yenoseka
TakcoHomuye-
prpmmentint Cxoncteo XapakrepHbie NpU3Haku
Tun OmbpuoHans- Ha paHHux cTagusax 3aknaabiBaeTcs xopaa, Haa Heit
Xoppoewie |Hoe passutne | GopmupyeTcs HepBHana Tpybka, a noa Heil — KMLLIeYHWUK
Chanar Ha panHux craamsx GopMupyeTca BHYTPEHHWIA CKener,
OCHOBOI KOTOPOro ABNRETCH NO3BOHOMHUK
Moamn KposeHOCHan
NMoasoHouHbIe cucrema SamcHyTan
Hepewnas | duddepeHumpoBaHa Ha LEHTPaNbHYIO (CNMHHON 1 roNOBHOM MO3r)
cucrema 1 nepugepUHecKyI0 HepBHYIO CUCTEMB! (HEPBLI, HEPBHBIE Y3Ikb!)
Yeno Duadparma aenut nosocTs Tena Ha ABe 4acTu:
rpyaHyio v BprowHyio )
3y6ni OuddepeHumpoBaHbl Ha pesubl, KILIKK 1 KOPEHHLIE
DeixaHuve NeroyHoe (razoobmeH B anbBeonax)
Temneparypa
sy NocTosHHas
Cepaue YertoipexxamepHoe
Knacc L
Mnexonm- Kmu:::fem Iea kpyra kposoobpatleHus
Tallume o
vuieea-
peHve depMeHTaTUBHOE
PasmMHoxeHwe MonoBoe (MY>XCKO 1 XXeHCKuiA non)
Pazsutve
3apoapILa BHyTpuyTpobHoe
i:'::ﬁ:(; MONOKOM, BbIpa6aTLIBAIOLLMMCS B MONOYHBIX XENe3aax
MRAREHUSE camku
KoHeyHoCTH Marvnansie
Nansus Ha nansuax nnockue HOrTM, a He KorTu. bonbuioid nanew
Ortpsa u NPOTUBONOCTaBAEH APYrUM
Mpyumars = .
Hzg:ﬁﬂ? 90 % reHoB WMMNaH3e UAEHTUYHBLI FeHaM YenoBeka,
MaTepvan nopobHbl v 3abonesanuna
lonoeHoi
caeﬁcno MO3r Pazsut
WHUAb!
Nepenswxerne MNpsmoxoxpexHvie
Hora Hanwune cBop4aToi CTonb!
Pon Pyka CsobopHasn, pa3Bura KMCTh
Henoeex | MoasoHouHUK Umeet n3rubbi
Peub YneHopa3genoHan
Bwp Yenoeex
pasyMHbift ABCTPaKTHOE MBILLNEHWE, MHTENNEKT
Kakue CymecTsyior [penctasnenye o TouHoM Mecte Homo sapiens B cicTeMe

OPraHWYecKOro MHpa pa3BUBajIOCh B MepPYy DPacIUMpeHUs
HayJYHBIX 3HAHHIT O MHpE IPHPO/Ibl, BMECTE C Heli YesoBe-
Ka, ¥ O TIpejIKax yesioBeka. Mbiciib O NpHHAIIEKHOCTH Ye-
JTOBEKa K HBOTHOMY MUPY 3aDOAINJIACh B cpe/iHeBeKoBbe. Tak, ocHoBaTenb niepBoif

rHNOTe3bl NPOHCXOXKICHHS
suna Homo sapiens?
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Puc. 3. K. NunHeir Bnep- Puc. 4. X.B. Namapk Puc. 5. 4. QapewH ap-
BbIE NOMECTUN YENOBeka B NPEeANOXUN UAEK OT- ryMEHTUPOBAN ecTecTt-
ompaa Npumare: u npegno- HOCMUTENBHO  NPOMC- BEHHOE MPOUCXOXAEHNE
XWN HassaHue “enoBek XOXAEHUS YenoBeka or venoseka ot 06eabaHo-
pasymHblit, OOHAKO He obesbAatonogobHoro nopobHeIX  Npepnkos,
npearnonaran SBONIOLMOH- npepka, HoO He cMmor paccMmarpuean ¢GpakTopbl

HOFO Pa3BUTUA HYENoBEKa obocHoBaTL ee CTaHOBNEHWUA YenoBeKa

xnaccupykanuy xkuBoTHoro mupa Kapa Jlunnedi (puc. 3), Xots M HacTaHBal Ha
HEM3MEHHOCTH BHJIOB M Ppasjiefist/l TOCTOJACTBYIONLVIO B Té BpPEMEHa MBICAbL O
CBEPXBECTECTBEHHOM CO3/IalHMH YEJIOBEKA, BCE JKe IIOMECTHI €70 B OTPsi/1 Q0e3bsiH 1
noayobespsan. Mmenno K. JTunueit npeuioxi pogoBoe H BHioBoe Hazpanne Homo
sapiens — YesnoBex pazyMHBlil.

ABTOD 11€pBOii TeopHH 3BOMOLIH (ppaHily3cKuil ecTecTBoMCBITaTe b 2K.B. Jla-
Mapk (puc. 4) 6b11 OAHOBPEMEHHO H aBTOPOM TIEPBOI B HCTOPHH GHOJIOTUHN THITOTESHI
0 npnﬂcxomﬂemm YeNOBEKA. Ol{ CYHTAJ, 4TO llp(‘ﬂKaMH yeJioBeKa (}l.rl.ﬂlrl ,{IpE‘BECH!JlC
00e3bLsHEI, Tiepernieie K BYHOTOMY XOXKIEHHIO.

Anrnuiickuii ectrectBoucnuitatesns Y. /lapsun (puc. 5) Ha OCHOBaHHH CPaBHH=-
TEJNbHO-2aHATOMHYECKHX H Z—)M()I)IIOJIDI'H‘-IECKHX JaHHBIX IiOﬂTBepﬂlIﬂ HIIEK CXOCTBa
yeJioBeKa M YesioBekooOpastbix obesbsiH. OH NpHBEJ MHOTO (DaKTOB, KOTOPBIE, 110
€ro MHEHI10, JIOKa3bIBal0OT TPOHCXOAICHHE YeJOBeKa OT 3KHBOTHLIX. Bonmpeku pac-
HPOCTPAHEHHOMY MHeHNI0, JlapBHH HHKOI1a HE YTBEPXK/aJl, 4TO Y€JI0BEK IPOUCXONNT
or 066'.3].15{]{]31. H TOJILKO npemlo.rlara.*[, YTO OHH HMEeJIH OGII[E‘I'O upemca.

ITo coBpemeHHBIM MaTepPHANHCTHYECKHM TIPE/ICTABIIEHHAM Yelogex — ecmecin-
GEHHBLLL NPOOYKM ONUMELHOZ0 PA3CUMUS HCUBOU NPUPOOBL OM NPOCMOZO K CLONCHO-
MY, O ecmv NOAUICS e pesynvmame 3gontouuu (anmponozenesa). AHTpoNioTeHe3
(0T Tpey. aHmponoc — YeloBeK 1 2eHe3 — TIPOHCXOXKIeHHe ) — NPOIece BOSHHKHOBEHUS
#1 (POPMHPOBAHNS YEJIOBEKA B XOJIE SBOMIOIHH, CBA32HHBIN C Pa3BHTHEM €I0 TPY/IOBO
JIEATEIbHOCTYH, CO3HAHUS, YWIEHOPA3/IeIbHOM Peql, a TakKe Pa3BUTHEM NEePBUYHBIX
¢opm obuecTna.

Kakoii Gbuia sBomonns  COTVIACHO O/tHO# u3 Haubosee paclpOCTPaHEHHBIX THIIO-

anTpononaos? T€3, HEJIOBEK U COBpeMEHHBIE YenoBekooOpasHbie 06e3ba-

HBI TIPOHCXOAAT 0T o0wero npenxa. (3adanue. Paccmom-

pume pucynox 6 u 6ulACUME UIMEHEHUS 6 PA3GUMUU YEPENa UCKONAEMbIX 2OMUHUO.
Coenaiime evi6o0vL.)

«Yenopeveckasi» JHHHS, WM ceMefiCTBO OMHHH/I, XapaKTepPH3YeTCsl BasKHBIM
OOIIM TIPH3HAKOM — NPAMOXOXKIeHHeM. [[OHATHO, YTO Nepexosl K NPsMOXOkK/Ie-
Huto OB cBsi3aH ¢ u3MeHeHnem obpasa xu3Hi. I1o crnocobeTBoBao BrcBObOMK 1e-
HUIO NlepelHHX KOHeYHOoCTell H Pa3BHTHIO PYKM KaK opraHa Tpy/a.

B npouecce craHopienns yeloBeKa pa3/iMyaT TPH CTaauy, WiH (assl: JApeB-
Helllupe JI0AH, APeBHWe JIIOAU W TepBble COBPeMeHHbie JIoAN. JTH CTaAuH He
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Heangepranei
. 200 000-28 000
¢ NeT ToMy Hasap &

O6wmiA npenok
800 000-100 000
neT TOMY Hasag,

MurexanTpon, HernoBex NpAMOXOASLUMIA

cuHaHTpon 1,6 MnH ner 1,9-1,6 mnH net
TOMy Hasap, TOMY Has3aj,

s

e

y i-lenoaelc yMenbiia
18 ,5-1,5 MnH ner
' TOMy Ha3ap,

ABCTpanonUrexku
4-3 MnH net
TOMY Ha3ag

LWumnaHze
KapJIMKOBBIN

DpeeHue obGe-

3bAHOOGpa3HbIe
npeaku1 Yenoseka
G4 MNH neT ToMy

Puc. 6. Autponoreses, (D1a cxema wnmocTpupyet obiime NPeacTasnenva O BPEMEHM CYLLECTBO-
BaHWUA MCKONAEMBIX NPELKOB Yenosexa U Nx BO3MOXHBIX POOCTBEHHLIX CBA3AX. [NaneoHToNOrM4ecKan
SETOIMCD TOMUNIT CHEHD NENOMHES, © 4S8 CRYEETENBCTRYIOT MHOTONWCHCHHIT HaXCER
OCTaHKOB B NMOCHeAHME rofbl. )



TMPOUCXOXXAEHWE YE/TOBEKA

CMEHSATH JAPYT Apyra ¢ NOJHBIM HCYe3HOBEHHEM IMPEJbILY1Iel, 2 HEKOTODOE BpeMst
COCYILECTBOBAIH H KOHKYPHPOBAIH MeXKIy coboii.

Jlpesneiimne moau. [Tepexoansie popmel 0T YenoBekooOpa3HbiX 06E3bsH K Ye-
JIOBeKy muMeny uepTsl ¥ 00e3bsH, W yenoBeka. O6e3baHOMONN WATOTOBISIHN H3
KaMHsl [PUMUTHBHBIE OpPYAus Tpyla: CKpeOkm, 3y6mia, KONbs; NnOJb30BaiIHCh
OrFHEM M JKHJIM NepBHYHBIM cTagoM. Kuibs y HEX ewe He Obiio. K obesbsno-
JIO/AM OTHOCSIT HeJI06€eKa YMe020 1 HeN06eKa nPAMOX00suezo (TTHTEKaHTPOII,
CHHAHTPON). YyeHble NPeANnOosaranT, YTo APEBHEHIIHE JI0/IH YKe HMEIH 3a4aTKi
peds.

JpeBune monu (Heandepmanbypr), KpoMe pasHoOOPAZHBIX KAMEHHBIX OPY/IHii,
Hanpumep 06010100cTPOro 3yOH/Ia, MONBL30BAIHCD €1e ¥ KOCTSHBIMH ( HOXKH, MHO-
rorpaHHbie HAKOHEeYHUKH #1 1. ). O6niasnch O ¢ TOMOIIbIO XECTOB M 3a4aTOYHOI
YieHopas3neabHoi peyn. Kuiw JipeBHHe JI0AM TPyIIamMi, OJIEBAINHCH B IDKYPbl.
[Mocneanue apeBHHE NIOAH KHUITH CPEAH TIEPBBHIX COBPEMEHHBIX JIO/ICH M HCUE3IH
oK0:10 4050 ThiCAY JET TOMY Hazal.

Ilepsbie coBpeMeHHBIE TIOAN (KPOMGHLOMYBI) KIIM B NOCTPOCHHOM €O0-
CTBEHHOPYUYHO >KHJIb€ HJIHM Temepax, Ha CTeHaX KOTOPBbIX Hailledpl PUCYHKH ¢
n300paskeHneM PasHbIX INMH30A0B M3 MX XKu3Hi. B To Bpemsi moawn yxe HOCHAN
OMEKY, CHIMTYIO M3 IIKYP KaMeHHbIMH MM KOCTAHBIMM Hrnamu. Opyaus Tpyaa
6bi1 ykpamensl pesn6oit. [lepsbie coBpemennbie moan ymeas mindoBath,
CBEPJIHTD, 3HAJUHM ronyapHoe jgeno. OHY NPUPYYMIN KHBOTHBIX M BbIPallHBAJIH
pacTenus.

Jlonroe Bpemsi yueHble CHHTaNH, 9TO 9BOTIONHS YesoBeka Gbisia Gosiee nim Menee
muneiinoi. Oxna ¢hopma cMensiia APyryro, ¥ Kaxas Hopas Gpita nporpeccusuee,
NpHOMHKASACH K COBpeMEHHOMY YenioBeky. Ceityac W3BecTHO, YT Bee OblI0 HAMHO-
ro cJ0XxHee. IBOMOIHOHHOE I€PEBO TOMHIN/T OKa3a0Ch OYeHb PA3BETBICHHBIM.
BpeMenibie uHTEPBA/bl CyNIECTBOBAHMSA MHOIMX BHJIOB YaCTO NEPEKPHIBAIOTCA.
Morja HeCKONMBKO PasHbiX BHIOB TOMHHIL, HAXOAAIMXCH HA PAsHbIX <yPOBHAX»
6M30CTH K YEJOBEKY, COCYUIeCTROBAIN Ha oaHoil Teppuropun. Hanpumep, eme
50 TeIC, JIET TOMY Ha3aj Ha 3emJe oOHTANHM KPOMAaHbOHIIb, HEAHAEPTAIbIIbI, YEJI0-
BEK NPSAMOXO/ANIMIT H ewe, 110 Kpaiineil Mepe, OftHH B

OBOBLUMM SHAHUSA

Yenopex 3aHMMaeT ONpe/Ie/IeHHOE MECTO B CHCTEME JKHBOI nPHPOIL], ¥To 06y-
CJIOBJIEHO COBOKYTIHOCTBIO aHATOMHYECKHX, (PH3HONOMMYECKHX H TOBEICHYECKIX
0coGEeHHOCTEH, KOTOPBIE BBIAEASIOT €ro B Bua Homo sapiens — Yenosek pasyMusblii.
Yenosex, Kak H Bce JKUBOe Ha 3emJle, B/IACTCS Pe3y/IbTaTOM UIHTEBHbIX 9BOJIO-
IHOHHBIX HpPOoLeCCoR.

ITpouecc apomoIIH YeoBeKa HA3LIBAIOT AHTPOTIOTEHE30M.

NMPUMEHMWUTE NONMYYEHHBLIE SHAHMUA

Buifepume npasunvuviii omeem (00un uiu HECKONbKO)

1. YKaxuTe MMsl YHCHOTO, CO3/IABIIETr0 MEPRYIO TMIIOTEIY O NPONCXOKACHHH HEJI0BEKA:
a) Kapa JInuneit; 6) 2Kau Batucr Jlamapk; 8) Yapsnwa Pobepr Jlapsun.

2. Vkaxute mofiell, NpoXABABIINX B HOCTPOCHHBIX XWJININAX: a) JPEeBHEHIINE JIo/M;
6) ApeBHUE JTOMIH; B) TIEPBBIE COBPEMEHHBIC JTIOJIH.

3. Moxymaiire, nouemy Kapa Jlunneit B psyn TTpymatot v ki1ace MaeKonwraonme noMec-
T nosyobeswsiH, 06e3baH N YesloBeKA.

4. PaccMoTtpuTe pUCYHOK 6 M PacKpoiiTe 3TATTBI TPO1ECCA CTAHOBICHHS YeJIOBeKa.
5. Cnenaiite BLIBOJL 0 MECTE YEJIOBEKA B CHCTEME OPTAHHYECKOND MHPA.

1]
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§ 3. BUOJOTUYECKUE U COIIHATIBHBIE
®AKTOPHI 9BOJIIOIIMU YEJIOBEKA.
PACHI JIIOJIEN

BecnomMmHuTe s kypea Beemupnas ucmopus GakTopbl, BIMsIBIINE HA SBOJIOIMIO YEJIOBEKa.

Kniouesble NoHATHA U TEPMKHLI. @CTeCTBeHHbI oT6op, aGCcTpakTHOR MbILLUNEHUE,
esponeougaHas, aBCcTpano-HerpouaHas, MOHIroNoMAHAaR packl.

Kinonit linchrEitecni: Tostenenne yenoBeka Kak 6n0n0ml1§c1(oro BHJIA KayecT-

daxTopsi spomonuyu  BEHHO OTJIHMHYAEICS OT NPOLECCOB BOSHUKHOBEHHS HOBLIX

senosexa? PBUAOB Y kuBOTHEIX. Hanbonee kauecTseHHOE OTIMUME 3a-

KITIOYAETCS B TOM, YTO 3BOJIOIMS YEIOBEKA HPOHCXOMA

[0/l BIMSTHUEM He TOJIBKO GHOIOTMYeCKHX, HO U COIMAbHBIX (hakTopos. Ha pannux

3Tanax aHTPOMOTEHE3A Y APEBHEHIIINX 1 IPEBHUX JIK/IEH BEYILYIO POJib B X 3BO-
JTOIMH UTPAJT eCTECTBEHHBII 0TOOP.

EcTecTBeHHBIH 0T00P — 970 COACHBLL UCMOPUHECKUT NPOYECE 8 HCUBOT NPUPOOe,
KOMOPbLiL 3aKHOUACTNCS. 8 COXPAHEHUN OP2AHUIMOB € TIONEIHBIMU 8 OAHHBIX YCTOBUAX
UHOUBUOYANHBLMU USMEHEHUAMU U UCHESHOBEHUL HENPUCTOCOONCHHDLX.

OpHako faje HA 3THX 3Tanax 0TOOP MPOMCXOAMII HE TONBKO MO GHU3MYECKuM
[pU3HAKAM (CHJIA, BBIHOCIHBOCTD H JIP.), HO M [0 YPOBHIO MHTEJINIEKTYaIbHOTO (yM-
CTBEHHOI'0) pasBuTust (YMEHMEe M3roTaB/IMBaTh NpoCTeliiee Opyaue Tpy/a, npumMe-
HEHUE ero, CrIOCOOHOCTb K OBIEHHIO € IPYTHMH YJIEHAMH [JIEMEHH, HAaBBIKH KOJLJIEK-
TUBHBIX feiicTBuit u ap.). Takum o6pasom, ectectBeHHbiit oTfop crnocobeTBOBaN
coXpaneHnio ocobeil ¢ BBIPaXKEHHBIMM COIMANBbHBIMH yepTamu. C ycosepiilen-
CTBOBAaHHEM TPY/IOBO# IEATEbHOCTH ¥ PEYH HALIMX IIPEIKOB 3Ta HAMPaBIEHHOCTh
otbopa ycumpaiack. Ocobu, KoTopbie GbUIM CrIOCOOHB! H300PETATh HOBbIE OPYIMS,
00y4aThCs W aHAMBHPOBATE CUTYALNH, MMesn O0JIbiIe BO3BMOXXHOCTEH BBIKHTD.

B nporiecce 3BOMOIMM JNTOH HA4YaIN CO3aBaTh HCKYCCTBEHHYIO CPEY: OTAILIN-
BaeMBble JKUJIMIIA, OfIEXIY, 3anack npoaykToB. [loatoMy 3aBucuMoOCTb JI0fel OT
HEOIAronpUSITHBIX (haKTOPOB NOCTENEHHO YMEHbILIAIACh, 2 3HAYUT, YMEHBIIATOCh
3HAYEHME B MX JKM3HH €CTECTBEHHOIO 0TOHOpA.

OcHOBHBIMM COIHAJbBHBIMU d}al{'ropamn, MOBJIHABIIHMH

Kakosb! colabHbie
AKTOPbI DBOTOHH HA SBOJIIOIMIO YEIOBEKA, CTAJW TPy, MPOKUBaHUE B 00-
yenopexa? UECTBE, YIEHOPA3JEbHAS peyb U abeTpakTHOE MBIIILIe-

HHE. Tp}’Il, — 3o N1anosa Benmeﬂmtocmb. CBAIAHHASA C UC-
NOM30BAHUEM CHEUUATLHBIX CPEOCMS.

MUP XXHBOTHbIX

MsBecTHo, 4T0 06€3bsIHDBI, Z1aK€ HEKOTOPDIE ITHIII MOTYT HCIIONB30BATH HMAIOUKY
IV BETOUKH JIJISt JIOCTABAHYSI ITHILH, HO OHU He CIToco0HbI CO3/1aBaTh OPY/IHs st
06paboTKH 3TOH MAJIOYKH.

ViaMeHeHus1, TIPOMBOIIENIINE B CTPOEHNWH PYKH IIEPBOOBITHOIO YENOBEKA, Cro-
coOCTBOBaIM MOSBNEHWIO BO3MOKHOCTH M3TOTABJIMBATH [POCTBIE OPYAHS TPyHA.
ITOoT Mpoilecc NPooKaNCs COTHH Thicsid jieT. Co BpeMeHeM opyaiusi Tpy/ia CoBep-
HIEHCTBOBAJIUCE.

Bonbiioe 3Hayerye JUIs CTAHOBJIEHHS YeJOBEKa nMen o61ecTBeH bl XapaK-
Tep Tpyna. CoBMeCcTHas OXO0Ta, MO/UIEPIKaHie OTHsl, UBTOTOBJNEHNE OPYIHIl Tpy/a
crnocobeTBOBAM OOIEHHIO YIEHOB TUIEMEHH W BO3HHKHOBEHUIO MOTPeOHOCTH ne-
penasath WHGOPMaIID. Tak NOCTENeHHO Pa3sBUiACh WieHOpa3AeibHas peyb Kak
cnocob nepepayu MHGOPMAIIMK OT OIHOTO YeNOBEKa IPYTOMY, a TAKXKe CPeACTBO
JUIst TIePeJlayi OMbITA OF MOKOJIEHUA K MOKONEHUTO.

PazpuTre peyn noBnusiiIo Ha JiabHelTlee pa3BUTHe TOJIOBHOIO MO3Ta ¥ [POIlec-
CBbl MbltLIeHMst. Y MPEAKOB COBPEMEHHOIO YeJIOBEKA PasBUJIACH CMOCOOHOCTb K
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Puc. 7. Pesynbtar TpYROBOW AEATENLHOCTY Henoeexa. (3aganme. JononHure cxeMy Apyrvmu
npuMepami n3oBpeTeHuii 4en0BeYeCTBa, KOTOPLIE NOBAMSIM Ha PAa3BUTUE NPOrPecca.)

a6CTPAKTHOMY MBIILIEHHIO, TO €CTh K BhIZIENIEHHIO CYIECTREHHBIX MPU3HAKOB B SB-
JIEHMSIX W Tenax Mpupojibl, MX CPABHEHHIO, YCTAHOBJIEHMIO JIOTMYECKMX CBsi3eil,
06o6imennii. ITO CTANO OCHOBOI /ISt PASBUTHA MHTEJLIEKTA YeJOBEKa, KOTOPBIi
AOCTUT HEMMOBEPHOTO BOIIOIEHHSA B PasHO0OpasHbIX u3obperenusx (puc. 7).

Kakwe spiiensior  DWA H€/I0BEK PasyMHBIH MMEET YeTKO BHIPaKEeHHbIE BHEIlI-

pacel mogieii? HHE MPU3HAKMH, HCTOPHYECKN BO3HUKIIME B MEPHOJL €ro aK-

TUBHOI'O PAaCcCeieHust MO MaHeTe 3eMJIs ¥ SBHBIIHECS

CNIEICTBUEM NPUCTIOCOONEHNSE K KOHKPETHBIM YCIOBUSIM OKpyKaroeii cpenl. [To-

CKOJIBKY 3TH yCn0BUs (KIMMAT, 0COGEHHOCTH MECTHOCTH, TEMITEPATYPHBII PEXHM

H JIP.) CHJIBHO OTJIMYAJIMCE, TO Y LEJIbIX IPYIIN JIOJEH, CBA3AHHBIX C ONpPEAENEHHbI-

MU palOHAMH, BO3HUKJIM crierinuyeckie BHENTHUE NPU3HAKH (COOTBETCTBYIONMI

IBET KOXU, TUI U TIBET BOJIOC, hopMa Hoca, ry0, IBeT 1 paspes rnas u ap.). ITo cno-
cOGCTBOBANIO MOABNEHUIO PAC.

Paca — smo zpynna modeil, umerouux obujee npoucxoxcoenue u Xapaxmepusyo-

WUXCS. KOMNIEKCOM COOMBEMCMEYIOUUY HACICOCMEEHHDIX NPUSHAKOS, KOMOpbie
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Puc. 8. I'Ipe,qcrasmenu pasHbiX pac: 1 — eBponeocuaHoN, 2 — MOHrONOMAHO, 3 — aBCTPano-He;
rpouaHoi. (3aganwme. o COOTBETCTBYIOLUMM PACOBLIM OT/MSHSIM ONpeAeniTe reomaMemye
LIEHTPB! MPOUCXOXABHMA PAc MOAEH U KIMMaTUYeCKUe YCNOBIS, CroCoGCTEOBaBLLIME MOSBASHMIO

MX XaPaKTepHbIX NPU3HAEKOB. )

chopmuposanucy xKax npucnocobneHue K pasnuuHbiM YCaosusM cpedvl 8 meueHue
MHOZUX NOKONEHUIL.

B narie BpeMst yueHble BbIIEISIIOT TpH OoJibiine pachl Brza YesoBeK pasyMHBIH —
eeponeoudnyro (E€BPazHiiCKy0), MOH2010UOHY0 (A3MATCKO-AMEPUKAHCKYIO),
ascmpano-wezpoudnyro. Kaxuas ua HUX uMeeT psiji NOpac.

Feponeoudnas paca (puc. 8, 1) pacnpocrpanena B Espone, [Tepeaneit Asum, Ce-
BepHoil Adpuke n Cepeproit Mnin. Jlvoam 31oit packl nMEIOT CBETIIYIO HIIM CMYTJIVIO
KOXY, IIPHCHIOCOOIEHHYIO K POHUKHOBEHUIO YbTPahHONETOBbIX JIYY€ii, PAMBIE HiN
BOJIHUCTDIE, YAlLle CBETIIbIE, BOJIOCH], Y3KHII IIPOAOATOBATHIN HOC, CHOCOOCTBY IONITHIT CO-
FPEBAHMIO XOJIO/IHOIO BOB/LYXa, TOHKHE IyObl, 6onbiime ronyGsie wim cepble rasa.

Momnzonoudnas paca (pwc. 8, 2) pacnpoctpanena 8 Asun, Ceseproii u KOxHoit
Amepuke. /15 mozieit 3T0i pachl XapaKTepHbl CBET/Ias KoXka, npucnocobieHHas K ce-
BEPHOMY KJIMMATY, MIOCKOJIbKY MOMKET 06ecneynTs B opraHusMe CHHTe3 BuTamuHa D
B YCJIOBUAX MAJIOit HHTEHCHBHOCTH COJIHEYHOIO CBETA, NPSIMble TEMHBIE BOJIOCHI, [N~
POKHIt HOC, TOHKHE Iy0Obl, Y3KUI1 PA3Pes 113 M KOXKHAS CKIIA/IKa BO BHYTPEHHEM YTy
rnaza (NpUcnocobieHHe K MOCTOSIHHBIM BETPaM CTEMH, HECYIIIHM MeCOK M MbUIb).

K ascmpano-neepoudnoii pace (puc. 8, 3), pactipocrpasensoi 8B AQpuxe, 1lenr-
pasibhoit 1 FOxkHOI AMeprKe, OTHOCsITCS Takske abopureHnbl ABeTpain. XapakTepHbiM

Puc. 9. Hobenesckue naypears!: 1 — Kpuctuana Hiocnsim-Gonsxapn — emeuxuin 6uonor, naypear
Hobenesckoii npemuu no Guamnonorn 1 Meamumke; 2 — Jiv Lianaao — kuraiickuii U amepukaHCKuin
$uauk; 3 - Akuneane Bone BabaryHge LLoMHKE — RUrepuicKuiA ApamaTypr, NicaTenb v noaT
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LIS 9TON Packl ABIAETCHA CrielMUUHbBI YEPHBII LBET KOXKH, KOTOPbII 3a1IMILaeT TeJI0
0T yJbTpaMOIETOBBIX JIYUeH B YCIIOBHSIX HHTEHCHMBHOIO COJIHEYHOTO CBETa, KypuaBbie
TYCTBIe YepHbIe BOJIOCH], LIHPOKMI HOC, TONCTBIE TYObI, G0/bILME TEMHBIE I1a3a.

[To ocHoBHBIM npu3HaKaM, XapakTepHbIM JUls BUA2 Yenosek pasymubiil (06D-
€My MO3Ta, CTPOEHHIO KMCTH K CTOMBl, (hOpMe N03BOHOYHHKA, CTPOEHHTO TOJI0COBBIX
CBSI30K, MHTEJJIEKTYAIbHBIM CrIOCOOHOCTSM), pachl abCOMOTHO pPaBHOIEHHBIE W
HAXOZINTCS HA OHOM YPOBHE 3BOJIOIMOHHOIO passutus (puc. 9). 1o onposepra-
€T BBLAYMKH MJIE0JIOrOB PAacHM3Ma 0 «BBICHIMX» pacax u Harusx. Bee coppemennoe
YEJIOBEYECTBO — 3TO O/iMH Guosioruyeckuit Bust — Homo sapiens.

OBOBILUMM SHAHWUS

Yenosek pasyMHbIH Kak BUJI BKITIOYAET JIBE COCTABIIIONIHE: OHOIOTHYECKYIO ¥ COLH-
asHy10. Ha ero craHoBiienve noBmisim kax Grosoriueckue GakTopbl, TAK ¥ COIHATb-
Hble. B nportecce 3pomory Bria YenoBexk pasyMHbIil BOSHHKN OT/ICTbHBIE TPYTITTHE
JoJIeH, NMeloNX obIlee TIPOMCXOK/IEHNE W XapaKTEPUSYIOLMXCs] KOMILIEKCOM COOT-
BETCTBYIOIMX HAC/EICTBEHHBIX IIPH3BHAKOB, KOTOPbie C(HhOPMHPOBAIHCh KAK TPHUCHO-
cobnienust K PasHbIM YCIIOBHSIM CPEbl HA IPOTSKEHNH MHOTHX TIOKOJIEHHIL. 310 packL.
OnHAKO [0 OCHOBHBIM IIPH3HAKAM BCe PACOBBIE TPYINITLL paBHOIEHHbL CBHIETETHCTBOM
HTOMY SBJSIOTCS IOCTH/KEHHS B PA3HBIX OTPAC/IAX HAYKH, TEXHUKH, HCKYCCTBA.

NPUMMEHUTE NONYYEHHbBIE SHAHUSA

Buibepume npasunviviii omeem (00uH UAU HECKOLKO)

1. Vkaxute Guonornyeckite haKropsl aHTPOIOTEHE3A: ) BIMSAHHE OKpyXafoliteii cpenb;
6) peyb; B) HHANBH/LYATBHOE PA3BUTHE; T) IIPAMOX0K/ICHHE.

2. BribepuTe KOJIMYECTBO BWIOB, KOTOPBIMH ITPEJICTABIEHO COBPEMEHHOE Y€JI0BEYECTBO:
a) ofinH; 6) /iBa; B) TPH; I') MHOXECTRO,

3. YKaxuTe pacoByro rpyiily, K KOTOpoil OTHOCATCS YKPaHHLBE: a) MOHTONIoWaHas; 6) as-
CTPAJIO-HErPOW/HaS; B) €BPONCOH/IHASA.

4. CxoHCTpyMpYyiiTe OTBET B BUJIE cXeMbl <«Polib OGHONOMHYECKHX U COLMATBbHBIX (PAKTOPOB
B dHTPOIOTCHE3CH.

§ 4i. OCOBEHHOCTH BUJIA HOMO SAPIENS

BecnomuuTte us kypca Beemupnas ucmopus, Kak passuBaioch ob1IeCTBO.

Kniovessie NOHATUA U TEPMUHLE: COLManbHbIA, couVoreHes, KynsTypa.

K sipko BbIpaskeHHBIM 0COOeHHOCTSIM B2 Ye10BeK pasyMHBIH OTHOCHTCs cnocob-
HOCTb MBICJIUTD, MEPeIaBaTh CBOM MBICJH APYTHM JIOASAM, BOIUIONATD UX B Pa3HBIX
(opmax (B smrepaType, KUBONMUCH, CKYJILITYPE U JIP.); Pa3rOBapHBaTh, MEPEABATD
corpanbiyio nndopMal o cexyionmm nokonernsaM. Baarogaps 31oit cnocobnocTH
COBPEMEHHBII YETOBEK YHACJIE0BAN COIMABHBIN U KYJIBTYPHBIIH ONBIT.

Y10 TAKOE COUBATBHOE Coumanbubiii (0T Jat. coyuanuc — o6IecTBEHAbI ) — mom,
nacieqme? KOMOPHIL OMHOCUMCS K obwecmeennomy cmpoi. Bol yxe
3HAeTe M3 UIKOJBHOIO Kypca MCTOPHM, YTO CTAHOBJIEHHE
o61ecTBa HEOTAEMMO OT UCTOPHM CTAHOBJIEHHS CAMOTO yesoBeka. PesysbraToM
COIMATTBHOI IBOJTIOINY SBJIAETCH NOSB/IEHUE COLMATBHBLIX OOITHOCTEH: HApOAHOC-
Teii M Haumit. Onu 06pazoBauch Ha OCHOBE OONIHOCTH A3BIKA, TEPPHTOPHH, IKOHO-
MHYeCKOH KU3HW U KYJIbTYPBI, CJA0KHBIIMXCSA HeTOpHueckd. MTak, craHossenve
qenopeka (aumponozenes) v craHoBsieHue obuecTsa (coyuozenes) — 310 JBe CTo-
POHBI €IMHOTO [POIECcca, KOTOPBIl MpoMCXOoAus BO B3auMocBsA3u. C pasBHTHEM
obmecTBeHHBIX OTHOLIeHMIT POpMHPOBAIACH OOIECTBEHHASA IPUPOZA YENOBEKA.
CoBpemenHnbiii yesoBek noaunHsiercst B 6ompureit Mepe obmecTBeHHbIM (COTIH-
aJlbHBIM) 3aKOHAM, & Pa3sBUTHE COLMAIBHBIX OTHOMIEHHIT OMPEIEISET Pa3sBHTHE €ro

%
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Puc. 10. [lyx0OBHbiE LIEHHOCTH, CO3MaHHbIE YenoBekoMm. (3aganme. Mcnosbays
AONONHUTENLHYIO IMTEPaTypy, NPUBEANTE ELLe NMPUMEpL! AYXOBHOIO HACKEAUS YENIOBEYECTBa. )
1

nudnocty. (3adanue. Ilpusedume npumepol MaKux munos 63aUMOOMHOWECHUIL: Ye-
JIOBEK — CEMbS, UEN0BEK — KOANEKMUG, YEN06EK — 20CY0apcmaso.)

Y0 TaKOE KyISTYpHO® Kynwrypa (0T 51aT. Kyavmypa — yXon, o0pasoBaHue, passu-
nacienue? THE) — MO BONIOUEHHDIL PAYM BCEZ0 UENO6EUECTEA, COBO-
KYNHOCMb 6C€X MAMEPUATLHBIX U OYXOBHHIX UCHHOCME,

CO30AHHBIX HA NPOMANCEHU €20 UCTOPUL.

Marepuanbhbie neHHocTH 00mecTsa — 3T0 MAUIMHLL, PHCTIOCOBIeHNs, IPo-
MbllLIeHHBIE OOBEKTEI M Ip. JIyXOBHBIE LIEHHOCTH — 3TO J0CTHKeHUs! 061ecTsa B
obnactu oOpasoBanusi, HAYKH, UCKYCCTBa, apXUTEKTYPhI, Jutepatypsl (puc. 10).
KynbTypa passMBaeTcs Hepas/eJIbHO ¢ KOHKPETHBIM 00IECTBOM U YeJIOBEYECTBOM
B 11e10M. Tax, 3HaHus B ONPENIENIEHHON HAYKE ABJISIOTCS YacThio obuieyesiopeyec-
Koii, nim o6IeIMBUAN3AIIMOHHOI, KyJIbTYphl. Betb moboe OTKpBITHE, HATIPUMED B
6UONOTHYECKOH OTPACIIH, OTPAKAETCS B IPYTMX HAYYHBIX OTPACJISIX M B KOHIIE KOH-
1I0B CTAHOBMTCS npuobpeTenneM Beero yenopeyectsa. (3adanue. Benomnume we-
CKONLKO OMKpuimuil 8 GUON02UL, UMEIOUUX MUPOBOE 3HAYCHUE.)

IBOMONKMs YEIOBEKa NPOAODKaeTCA. BO3pacTaioT ero crnocoOHOCTH HAKAIUTMBATD M
obpabarbisars nHpopMarmio. PasBinTie HAYKW ¥ TEXHHKH, IPON3BOZICTBEHHBIX 1 MH(DOP-
MALMOHHBIX TEXHOMOTHIA, C OZ{HOk CTOPOHEI, PACTITHPHIIO BOSMOKHOCTH BBIKMBAHUS YeJI0-
Beka Kak Bija. C Ipyroit CTOPOHBI, BO3POCJIO HETATHRHOE BIMSIHHE YeJlOBeKa Ha JKUBYIO
NPUPOJLY, YTO yrpokaeT paspyiunerueM Guochepbr 3emmn. [Nosromy Ge3omiararebHbIM
3aJIaHHEM COBPEMEHHOI'0 Ye/IOBEKA SIB/IAETCA COXPAHNTD XKHM3HE Ha HAILel TLIaHeTe,

O506LMM 3HAHUSA

JL/1si HOJIHOIIEHHOTO CTAHOBJIEH N YeN0BeKa HeoOX0/IMMbI iBe KOM(OPTHBIE Cpe-
JIBI: TIpUPOIHasi U corpanbhas, ColuanbHoe OKPYKeHHEe CO3/IaeT YeTOBEKY OMTH-
MaJIbHBIE YCJIOBHS JUIsl Pa3BUTHS H CAMOPa3BUTHSI €10 KaK JIMYHOCTH.

NPUMEHMTE NONTYYEHHbBIE SHAHMWR

O6bsicHuTE OTIpe/ieTieH1e OOLIECTREHHONO M KYIBTYPHOIO Hacsiemst. YTo Mesxty Hitvu ofLiero?
IlpHBenyTe U3 BCeMUPHOI THTEPaTYPhI NPHUMEPDI KJAACCHYECKHX KYIbTYPHBIX TIPOU3BEICHHIL.



PASLOAEN |

HYHEJIOBEK

TEMA 1

OPI'AHHU3M YEJIOBEKA KAK
BbHOJIOTHYECKAA CHCTEMA

Opranusm yesnoBeka — OTKpbITas, TEJOCTHaS,
camoperysnupyemasi Guosornyeckas cucTema,
W OT CAMOr0 YeJOBEKa 3aBMCHT COXPAHEHNe
ero (hyHKIHOHATBHOCTH M CAMOPEaTH3alis B
HKH3HN.

§ 5. KJIETKA KAK CTPYKTYPHAS
U ®YHKIUOHAJIbHAS ETUHUIIA
OPTAHU3MA YEJIOBEKA

BCcnoMHUTE |, 4To Takoe KIeTKa, KaKoe ee CTPocHHe.

KnioveBble noHaTus u TepMunbl Guonoruveckas cucrema, [JHK, PHK, AT®,
BHAONNA3MaTUYECKan ceTb, pubocomel, Komnnekc NoNbAXKM, MUTOXOHAPUM, NN3O0-
COMBI.

"M%6 ThE0s Cai et Buonoruyeckast (’kupast) cucTeMa — 3TO CTPYKTYpPHOE M
cheremp? PYHKUMOHANBHOE 00bemenne pasHbix ssiemenToB. K 6uo-
e e JIOTHYECKHUM CHCTEMAM OTHOCATCA KJ€TKa (BaM H3BECTHO,
YTO KJIETKA MOXET CYIECTBOBATH CAMOCTOATEBHO KaK OIHOKJIETOYHBIH OpraHuaMm),
opranusM, skocuctema. Jliobasi xuBas cHCTeMa SIBJISETCS OTKPBITOM, TOCKOJIbKY
HY>KAAETCsl B HOCTYTIIEHUM SHEPTUM M3 OKPY Kalolleit cpe/ibl M BLIBEJIEHUH IIPOAYK-
T0B OOMeHa. JI/1st JKHBBIX CHCTEM XapaKTepHa CaMOPEryJIsiiis, TO eCTh NOJJIepiKaHue
NOCTOSIHHOLO XHMHYECKOr0 COCTaBa, CTPYKTYPDI, CBOHCTB. Bee uBble cucreMsl cio-
co6HbI K CAMOBOCTIPOMBBEEHUIO ( PASMHOKEHHIO).

OpranusM yesioBeKa SABASETCS OMHOH M3 CaMbIX
CHOXHBIX OMONOTMYECKUX CHCTEM, KOTOpas HMeer
pasHbleé YyPOBHHM CTPYKTYPHOH M (YHKIMOHAILHOM
OPraHu3al[iy: KJIETOYHBIH, TKAHEBOH, OpraHHblil, CH-
CTEMHBII1, OPraHM3MeHHBIIA.

Teno yenoseka coCTOMT U3 MHOKECTBA KJIETOK Pas-
HOM (OpMBL: MAPOBUAHOM, AMCKOBUIHON, NMPU3MATH-
YecKoii, KyOuueckoil, 3Be3muatoii u BepereHoobpasHoit
(puc. 11). KneTku 3HauMTENBHO BAPBHPYIOT 110 pa3Me-
pam: o1 57 10 40 MKM, a JUIHHA OTPOCTKOB HEPBHBIX
KJIETOK MOXET JOCTHIAaTh OJHOIO METpa.

Kako#i XuMHYecKHil cocTaB B xnerkax '-lé&él()l'}el{d =
KIIeTOK uesopexa? JICHO OKOJIO XUMHYECKHX

— 3neMeHToB. OCHOBHBIMM M3
HHX ABNAIOTCA BOAOPOA, KHMCNOPOX, YIJIEpOa U a3oT,
KOTOPBIE HAIBIBAOT OpzaHozeHHbIMU. B coctas xierok

2-Biologija, 9Kl (rus)




BXOJSIT HEOPTAHHYECKHE M OpraHuyeckye Beiectsa. V3 HeopraHuueckux BemecTs
B KJIETKe HaXOASTCA BOJA, MHHepalibHble cou U 1p. Boza asnsercs pacTBopuTenemM
u cpenoit ana Oupysuu MHOTMX BelecTs, obecrieunBaer mypeop (YHAPYrocThb)
KJIETOK M mporiecchl ocxoca (niporece mudpysnuu pacTBOPUTENsE U3 MEHee KOHIIEH-
TPUPOBAHHOI'O PACTBOpa B O0Jsiee KOHIEHTPHPOBAHHDIN Yepe3 MOJyIPOHHIIAEMYIO
meMbpany). TToaToMy Haaue BOJs! — 06s3aTeTbHOE YCJIOBHE AKTHBHOCTH KIETKH.

Munepanviole sewecmsa MOAJEPKUBAIOT OCMOTHYECKOE PABHOBECHE MEXAY
KJIETKOH W MEKKJIETOYHBIM BEIECTBOM; PETYJUPYIOT PasHble GHOXMMHYECKHe H
(U3HONIOTHYECKHE MTPOIIECCHI.

W3 opraHiyecKux COeMHEeHNI B KIeTKAX eCTh OeIKH, YINeBObL, KUPhl, HYKIEHHO-
Bbie Kuc0Tei, AT@. Besku BHINOMHSIOT PasHoOOpastbie (hyHKIHU: CTPOHTENBHYIO (BXO-
JISIT B COCTAB BCEX KJIETOK), PEryJISTTOPHYIO (IIPUHAMAIOT Y4acTHe B PeryJsiiuH QyHKII
OpraHUaMa), KaTATMTHYECKYIO (YCKOPSIIOT XMMIYECKHE PeaKiiHM), SalliHTHYTO (3aliiia-
10T KJIETKM M OPraHusM OT 60JIE3HETBOPHBIX MUKPOOPraHM3MOB ¥ YKEPOJHBIX Telp),
TPaHCHOPTHYIO (EPEHOCT Tasbl U IPYTUE BEHIECTRA) U JIP. Y2/1e600bt sIBIISIOTCS OCHOB-
HbIM UCTOYHAKOM SHEPTHU., JKupbr — BAKHBIE IHEPreTHUECKHUE Pe3ePBbl [/ OPraHu3Ma.

Hyxneunoevie kucaomot 00eciedHBaioT COXPAHEHHE 1 IePEavy HACTeICTREH-
HOM uHdopMaIK OT POAUTENE€H MOTOMCTBY ¥ IPUHHUMAIOT YYAaCTHE B CHHTE3€E BCEX
GesrkoB opranuaMa. PasznuyaloT 1Ba OCHOBHBIX THIZ HYKIEMHOBBIX KHCJIOT: 0€30K-
cupubonyxreunosyio (JIHK) u pubonyxneunoswie (PHK). JIHK naxoputes B xpo-
mocomMax siipa, PHK — B sinpe, 1iuTonnasMe 1 HEKOTOPBIX OpraHeiax.

Anenosuntpudocdopnas xucinora (ATP) cunresupyerca B MUTOXOHAPHAX
K/IETKU M AKKYMYJIUPYET B cebe 3Hepruio.

BT o?enuocm Knerka SABJIAETCA Bﬂfmemapnoﬁ CTPYKTYPHOH W GyHKIIMO-
cTpoenns Kierok HATPHOM €MHNICH OPranM3Ma vesoBeKa. [Touru Bce
opranuama yesiopexa? KJIETKI MMEIOT LHTOILIA3MY € OPTaHesLIaMK 1 SPO (puc. 12);
i e KaoKaA KJIETKA CHAPYXM TOKPBLITA RAA3IMAMUHECKOU
Membpanoii, KoTopasi OTAENSAET BHYTPEHHIOW CPey KIETKH OT BHeIHeH, obecrne-
YHMBas BO3SMOMKHOCTB CYIECTBOBAHUSA KJIETKH KaK OTAETbHOM CTPYKTYPHOI €IMHHUIIBI.
Memb6pana perynupyer 0OMeH BEIECTB Mex /1y BHYTPEeHHei U BHetHeH cpe/ioH KIeTKH.
Humonnaaszma (0T Tped. yumoc — KJIE€TKA) — BA3KOE MOJTYKHIKOE BEIECTBO, B
KOTOPOM PACTIOJIOKEHBI OPIAHEILIbI, BHIMOMHSIONIHE B KJIeTKe pasiuyuHbie QyHK-
min. K opranennaM oTHOCATCA SHAOMIA3MATHYECKasl CeTh, PUOOCOMBI, KOMILJIEKC
Tonboky, TH30COMBI, MUTOXOHIPHUH, KJIE€TOYHBIH IIEHTP U Ap.

Indonnazmamunecxas cemv (OT IPEY. 3HOOH — BHYTPH) — 3TO cHCTeMa MeMOpaH,
KOTOpEIEe 06PasyloT GOMTBIIOE KOMUYECTBO KaHAMbIeB, Tpybouek u nuctepH. OcHos-
Hble ee GYHKIMM — nepeMellieHHe BEIeCTB BHYTPH KNETKH. Pazimuaior sepHucmyio
(TpaBy/ISpHYI0) M He3epHuchmyio (aTpaHysipHY0) 9HIOILIa3MaTHIecKyo ceTb. Ha
HOBEpPXHOCTH 3EPHUCTOM, B OTJIHUNE OT HE3EPHUCTOI, HaxozsTest pubocombl. Puboco-
Mbl — CTPYKTYPbI, IPHHUMAIOIIKE YuacTue B cunTese Oenkos. Hanbonsiiee koymuect-
BO puGOCOM COIEPKAT KIETKHM ObICTPOPACTYIIUX TKaHel (HarpuMep, S1UTe/IHaIbHbIe).

Komnaexc Fonv0xcu cOCTOMT U3 CUCTEM IIIOCKUX 3aMKHYTEIX MEHIOUKOB-T[MC-
TepH, GONBIIMX BaKyoneil M MENKHX My3bIPbKOB, OTPaHUYEHHBIX MeMOpanamu.
OcnoBuasi ero GyHKIUsi — HAKOIJIEHWE U BBIBEEHNE CHHTE3UPOBAHHBIX KIETKOH
BeIeCTB: TOPMOHOB, (HEPMEHTOR, Karlelb XUPa, yriaeBonos. B komrnekce Tonbaxu
dopmupyiorcst au30coMbl. Juzocomsbt (OT TPeY. Au3uC — pacileryieHue W coma —
TEN0) — 5T0 MeNKWe MAPOBHAHbIE OPraHeJUIbl, COAEpKalMe MUIleBapUTETbHbIE
depmentsl. [To cBoeit GyHKIHY TH30COMBI ABJAIOTCH «UINEBAPUTENIBHON cucTe-
Mo#» KaeTku. OHu niepepapuBaloT He TOJBKO BEIeCTBa, NONABIINE B KIETKY, HO U
OTMEPIIHE YACTHIIHI COOCTBEHHBIX OpPraHe iy KIeTKH.

Mumoxondpuu (OT TPE. MUMOC — HATH W XOHOPUOH — 3€PHBIIIKO) — NaJO4KO-
BUiHBIE opraHesibl. [1o cBoeil GYHKIMK OHU ABAATOTCS «3HEPreTHYECKUMM CTaH-
muaMuy» KiaeTkn. OcBoboKAAOIASACS B PE3yNBTATE PACIIEIIEHHS OPraHuYecKuX
BELIECTB SHEPrHA HakaluuBaercs B sune ATO.



Mnaamaruyeckan
membpaxa

Pubocoma

o ; Komrnexc lonbaxi
Puc. 12. CTpoeHUe KNeTku

Knemounwiil yenmp pactiosioxeH BO3JIE s/IPa M COCTOUT B OCHOBHOM U3 ‘mayx Ba-
kyosiel. OH NPUHMMAET yYacTHe B [TPOTIECCE [AENEHUs KIETKH.

H0po ABISETCSA NEHTPOM YIPABJIEHHS XKH3HEHHBIMI IPOT[ECCAMH KITETKH — 06-
MEHOM BEIIECTB, JIBM/KEHHEM U PasMHOXKEHHUEM, MECTOM COXPaHEHWs U Mepefiadyu
HacJe/IcTReHHOH mH(opMalu,

Kpome opraneu, B IMTOI/Ia3Me KITETOK €CTh HEMIOCTOSIHHBIE 00pa3soBaHus — 8KJI10-
“eHusn. IT0 B OCHOBHOM 3aTTACHI THTATETbHBIX BEIIECTB (KUPDL, YIJIEBOBI U JIP.).

S — Kuerka — dyHkiMonanbas equHHiia KUBbIX OPraHu3MOB.
WeHHbie CROCTBA KIETOK? Eii cBOHCTBEHHBI T€ e MPOLEeCChl JKU3HE/IESITETbHOCTH, YTO
“+ 1 BCEMY OpPraHM3My: OOMEH BEIECTB ¥ MpeBpalleHHe SHEp-
TUM, PaslipaXkKuMOCTh, Pa3MHOKEHHE U POCT, JIBIIKEHHE M camopery/simsa. O6men
BEILECTB — 3170 COBOKYNHOC U €OUHCMBO NPOUECCO6 pacnada éewecms ¢ 0c6060x#0e-
HueM IHepeul U 00pasoeanus Opyzux eewjecme ¢ UCHOIb3oeanuem swepeuu. Bce
nporecch 0OMeHa BEIECTR B KJIETKE NPOHCXOAST € yIACTHEM (DEPMEHTOB — NPOCTHIX
WU CTIOKHBIX GEJIKOB, KOTOPBIE YCKOPSIOT OIPE/Ie/IEHHbIe XUMHUUYECKIe PDEaKIIMiL.

PaszapaxuMocts — 3T0 CHOCOOHOCTb KJIETOK PEearupoBaTh Ha [eiCTBUe BHENI-
HUX ¥ BHYTPEeHHUX pasppaxkuTerneil. Hanpumep, B pesynsraTe pasgpaxkenus HEpB-
HBIX KJIETOK BOSHMKAIOT HEPBHBIE MMITYJbChl, KOTOPBIE 3aCTABJSIIOT MBINIEYHBIE
KJIETKW COKPAIATBCS, A JKeNe3UCThie (CNe3Hble, CIIOHHBIE) — BBUIEISTh XUMHYEC-
KM€ BELECTBA — CEKPETHI.

Knerkyu pasMHOKAOTCH U pacTyr. ITH /iBa [POIECCA TECHO B3aHMOCBSA3AHLL
braropapsi pasMHOKEHUIO KJI€TOK 3’KHBAIOT PAHBI, PACTET OPraHUaM.

B opranusMe desiopeka eCTbh KJIETKH, CNOCOOHBIE K IBHIKEHHIO. DTO, HAIpUMEp,
JeHKOLUTH (Kaerku Kposu). CBOMMY ABMIKEHHSAMM OHH HanoMuHaloT ameb. C mo-
MOIIBIO KTYTHKA MEPEMEIAIOTCS MY’KCKHME TI0JIOBBIE KIETKH — CIIEPMATO30M/IbL.
Kuietku MepIATeIbHOTO 3TIUTeTHA IBIXATeNbHBIX Iy TeH ¢ TOMOIIBIO PECHHYEK y/a-
JISI0T U3 HUX CJTU3b U MOCTOPOHHUE YACTHUIIBI.

PearupopaTh Ha pasnpakenusi, pacTy, pasMHOKATBCS, IBUTATHCS KIE€TKH MOTYT
TOMIBKO Gr1arosapst pasHOOOPAasHBIM XMMHYECKHUM TPEBPALIEHHSM, KOTOPBIE IOCTO~
AHHO B HUX npoucxonsT. Kaxnast kieTka Takke MOKET CAMOCTOSTENNbHO PEryJii-
poBaTh HNOCTYTIJIEHWE B HEe Pa3HBbIX BEIeCTB, HHTEHCHBHOCTh 0OMEHa BEIECTR,
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npotecchl GHOCHITESA H CBOIO (DYHKIMOHAIBHYIO AKTUBHOCTD. Takyio ciocoGHOCTD
KJETOK Ha3bIBAlOT camoperyasmmeii. Ona obecnieynBaer nojuiepkanmne NocTosH-
CTBA XMMHYECKOTO COCTABA M (DUBMKO-XUMHYECKHUX CBOVCTB KJIETKH.

O60BLHNM SHAHWS

OpranuaM YesoBeKa COCTOMT M3 OTPOMHOIO KOJMYECTBA KJIETOK, PasHBIX 1O
dopme, pasmepam, macce ¥ GyHKIsAM. Bee 0OHM MMEIOT O/INHAKOBEBIE CTPYKTYPHBIE
SMIEMEHTBI: TIHTOILNA3MATHYECKYI0 MeMOPaHy, IIMTOIIA3MY, S/IPO ¥ OPTaHeJUIbl: 3H-
JIONAa3MaTHYeCKYI0 ceTh, KoMmueke [onbuku, pubocomMbl, TH30COMBI, MHTOXOH/I-
PMH, KJIETOYHBIH IEHTP, KOTOpBe (DYHKIMOHUPYIOT B3aHMOCOT/IACOBAHHO, Takmm
06pasoM, KJIETKa SBJAETCH 1eNOCTHOIH OGHOIOTHYeCKoi CHCTeMOi.

OCHOBY CTPYKTYPBI KJIETOK COCTABJIAIOT YETHIPE XUMHYECKUX 3JIEMEHTa: BOJIO-
pOJi, KHCIOPOJI, YTJIEPOA 1 a30T. V3 5Tux 31€eMeHTOB 00pa3yioTcsi MpOCTHIE H CI0K-
HBIE OPraHMYeCKHe coefnHentst. B coCTaB KIeTOK BXOJIAT TAaKKe HeOPraHHYeCKHg
COEIHHEHNS — BOJIA M MUHEPAbHBIC COJIH.

[ = NPUMEHUTE NONYYEHHbLIE 3HAHUS e |

Buibepume npasunvrviii omeem (00uH uau HECKONbKO)

1. YkaxuTe psjl XMMHYECKHX 3IEMEHTOB, BXOSNINX B COCTAB BCEX OPTaHUYeCKHX COe/H-
wenmit: a) H, 0, C, Si;6) H,N, 0, C;8) H,N,C, Fe; 1) H, O, P, C.

2. VKaxure psifi CJOKHBIX OPraHHYECKNX BELIECTB, KOTOPBIE BXO/IAT B COCTaB KJIETOK Op-
raHM3Ma YeIoBeKa: a) Bojia, GeNKy, XKupsl, YIAeBo/bl; 6) yrueBobl, Boa, MHHepaibHble
COJIH, HYKJIEHHOBbIE KHCJIOTBI; B) HYKJIEHHOBBIE KHCJIOTBI, O€JIKH, YTIEBOMM, XKHPDI;
T') )KHPbl, MHHEPAJIBHEIE COIH, GEJIKH, YTIeBO/IbL.

3. YcraHoBHTE COOTBETCTBHE MEXK/LY OpraHeioi 1 ee (hyHKimeil (oHa JHIIHss):

1 Duponnasmaruyeckas cerb A npuHEMaeT yqacTue B cHHTese Gelika
2 Pubocomsl b nepemeriaer pemecTsa BAYTPH KJIETKH
3 Komiunexe Tonbmxu B npunnmaer yuactue B cunrese ATO
4 Jlusocombl I" HakannMBaeT OpraHyecKHe BelecTsa
J1 nepeBapiBaeT HEHYIKHbIE KIETKE BElecTsa

4. CKOHCTpYMpYHTE OTBET B BHAE CX€Mbl <3HA4e€HME BOJIbI JUIS JKM3HENCATENBHOCTH
KJI€TOK». BOCIONMb30BABIHINCE AONOJHUTEILHBIMM HCTOYHMKAMHM HH(DOPMALMH, OXa-
pakTepuayiiTe poJib BOJibl B OPTraHH3ME YEJIOBEKA.

5. OGochyitre oipaxkenne; «KieTka — oTKpbITas, HeoCTHAs, CaMoperyJinpyemas cHeTemas.

§ 6. TKAHU U UX XAPAKTEPUCTHKH

BCNOMHMTE - |, 4To TAKOE TKaHb, KAKME TKAHN Pas/IMYaioT y )XHBOTHBIX.

Knioyessie NOHATUR W TEPMUHBL SNUTENWIA, COeAMHUTENbHAA TKaHb, MbilueyHas
TKaHb, AEHOAPUTBI, aKCOH, HEpornus.

B nponecce sMOPHOHATBHOTO PasBUTHS KJIETKH COCHMATH3UPYIOTCS HAa Bbi-
NONHEHMH OnpefeneHHnx GyHKIMIT B opraHuame. ITOT NPOIece HAa3LIBAIOT pac-
npejenenreM ctpoenus u Gynxumit, uiv dugdepenyuayuei, knetox. Vs xaetok
06pasyioTca TKaHH — COBOKYNHOCTY KACTOK, 00UUX O NPOUCXOHCOeHIUI0, NOOOOHBIX
N0 CMPOEHUI0 U PYHKIUSIM.

B opratusme uesioBexa pasinyaior TaKKe THIThI TKAHEHl: JnuTesaIbble, TKan
BHYTpPEHHEH CPe/ibl (CKENETHYI0, KH/IKUE U COCMHUTETbHBIE), MBIIIEYHbIE W HEPBHYIO.

P ———— Inumenuanrsnans mxkans, Wiy snumenui (OT Tpey. MU —
T ————— HAa, Hajl, NpH, TIOCJIE W MeNe — COCOK), COCTOUT H3 KIETOK,
Tkauy? KOTOPBIE IUIOTHO NIPHJIETAIOT APYT K APYTY, n cnabo passu-

TOTO MEKKJIETOYHOTO BEHECTBA. JNUTEINI NOKPHIBAET TEJO




CHAPYZKM, BLICTHJIAET NIOJIOCTH Tea ¥ BHYTPEHHUX OPTaHOB
(1okpoBHBIit), a Takxke 0Opasyer GONBIMHCTBO XKenes (GKe-
JIE3UCTBIN, NIIH CEKPETOPHBII).

IMokposnsiit snwrenuit (puc. 13) saupmiaer HU3nexa-
TIHE CJIOH KIETOK IPYTHX TKaHEei OT BPpeHbIX MeXaH HYeCKNX
M XUMMYECKHX BO3/IeHCTBUIL. InuTemii JKeTyIouHO-KHTIey-
HOIO TPaKTa HPUHUMAET YYACTHE BO BCACHIBAHWN Pa3HBIX
MATATETbHBIX BEILECTR, A 3MUTe Il OPraHoB BBIJIETIEHHS — B
BBIBEIEH MM M3 OPraHU3Ma NPoYKTOB 0OOMeHa. B HeKoTopbix
opraHax (OpraHbl IbIXaHWs ) €CTb IMWTEIHIT, KOTOPBIN MMeeT
PECHUYKU M Ha3wpiBaeTcs Mmepuyamenvivim. OH roMoraer
YAQJIATD U3 ALIXaTEIbHBIX My Tel MOCTOPOHHME YACTHYKH.

Puc. 13. NokposHbliA
Knetku acenesaucmozo snumenus (puc. 14) cnocobuut ar:ac*rennﬁ' 1~ caio-
06pa3oBeIBaTh crielnduyeckie BemecTsa — cekpers! (Ghep- CROMHGIE; 2~ MHOTO-
MEHTBI, TOPMOHBI, CJIN3B). CROMHBIN

IAnuTeNnui MOXKET COCTOSTh M3 OJIHOTO CJIOS KJIETOK —
00HOCH0tiHBIL (BHICTUIIAET TIPOTOKHM JKEJIE3, CTEHKH Key/I-
Ka, KHileyHuKa u ap.) (puc. 13, 1) unm u3 HeCKonbKux ¢o-
€B — MHO02OCNOUHBI (POTOBAs TIOJIOCTH, MUILEBOA W JIP.)
(puc. 13, 2). nutenuanbHble TKAHW UMEIOT OY€Hb BBHICO-
KYI0 CIOCOOHOCTh BOCCTAHABJIUBATHCS.

S pmm—— Txanu enympenieit cpedvt BHI-
¥ ynKimm Tkaneis NO/HAIOT B OpraHusme pasHoo6-
BHyTpenneii cpenpi? PASHBIE Gyrkimu: mpoghuveckyro
(MUTaHuA) — NPUHUMAIOT yYacTie
B 0OMEHE BEIECTB; 3QUUMHYI0 — €€ KIAETKH [PHHUMAIOT
yuyactve B CO3[JaHUM MMMYHHUTETa; 0nopHyo — 0Opasyior
CKeJIET YEJIOBEKA; MAACTNUYECKY0 — SBISIOTCS OCHOBOI
CTPYKTYPBI pasHbiX opranos. Mcxons U3 310ro BBAENSIOT
mpohuueckue, onopivie v ONOPHO-Mpoduueckue mxkaHu.

K tpoduriecknm OTHOCSTCS Kpo6b v aumba, KoTopbie ume-
10T KMJIKOE MeXKIeTouHoe BellecTso (puc. 15). Onn obecrie-
YUBAIOT CBA3b MEXK/Y TKaHAMM, CHAbXKAIOT MUTaTebHbIMM
BEIECTBAMM U BBIBOJAT M3 OPraHMaMa NpOAYKThl 0OOMeHa Be-
1L{ECTR, 3ANUIIAIOT OPrAaHU3M OT BJIUAHUI BHEIIHEH Cpeqibl.

K onopHeiM TKaHsiM BHYTPEHHEH CPefibl OTHOCATCH CKe-
nemmas, nim kocmuas (06pasyiowu@s Kocti ckenera) (puc.
16), u apawesasn (06pasyoIas MEKNO3BOHKOBBIE INCKH,
MOBEPXHOCTH CYCTABOB, XPSAIIH T'OPTAHH, TPAXEH, YIIHYIO
pakoBuHy). OCOGEHHOCTL STHX TKAHEH ONPENENSET MEX-
KJIETOYHOE BEIECTBO: B KOCTHOM OHO JIPOYHOE H TBEPJIOE, a
B XPAIEBoil — MPOYHOE 1 BIACTHYHOE.

K onopro-rpodiiecknM (CoOeMHNTENBHBIM) TKaHAM OT-
HOCSIT XKHMPOBYIO, 2 TalKe PBIXJIYI0 M IUIOTHYIO. 2Kuposas
mxans (pyc. 17) copepkUT 3a0JIHEHHbIE JKUPOM KJICTKH, CBSI-
3aHHble MexJly co0oit MeXKIeTouHbiM pemecTsoM. Ona
Jiyurie pasBHTa B TOAKOKHOM KMPOBOii KieTyaTke. Poanas
coeouHumeHAS MKAHH PACTIONOKEHA B KPOBEHOCHBIX COCY/IAX.
Ihomuas coedunumenvHas mKars — 370 IPYINIa BONOKHUCTDIX
KJIETOK, TLJIOTHO NMPWJIeraioiux ApyT Kk apyry. Ona obpasyer
cOOCTBEHHO KOKY, CYXOMKUIIHS, CBA3KH, POTOBHILY T7a3a.

OcobbiMi BUIAMK OMIOPHO-TPOGUYECKHX TKAHENH SBIsi-
€TCSl PEMUKYNAPHAR MKaHD, IATOJHAION[as KPOBETBOPIIble OPraHbl, U 3HOOme uan,-
Has, 06pasyomas BHYTPEHHIOK 000J0YKY BCEX KPOBEHOCHBIX M JTUM(MATHYECKAX
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OPTAHN3M YE/IOBEKA KAK BHQJIOTUHECKAS] CUCTEMA
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Puc. 18. VicuepyeHHas Mbl- Puc. 19. CeppeyHan Puc. 20. HeucuepyeHHas
LIeYHasa TKaHb MBILLIEHHaA TKaHb MblLEYHanA TKaHb

cocynoB. CoelMHUTeNIbHAS TKAaHh NPHHAMaeT yJacTHe B 3akueneHuu pan. Mimes
CaMYI0 BBICOKYIO CIIOCOOHOCTD K BOCCTAHOBJIEHMIO, OHA 3aTOJIHSET MeCTa HOBPeX-
JIEHUS! IPYTHX TKaHei, He BRINOIHSIA MX (PYHKITHH.

- — e Mbuueunas mians COCTOUT U3 KJIETOK, B IITOILIagMe KOTO-

T — Mumeq] woi  DPIX MIMEIOTCS ocobbie COKpaTHTeJTbHbIe BOJIOKOHTIA — MU0~

H HepBHON TKANH? Gubpurnot, OcHOBHOE CBOMCTBO 3TOH TKaHW — CNOCOGHOCTD

: e K COKDAIIeHHIO, YTO 0HecriedBaeT NepeiBIKeH e YeIoBeKa,

a TaKsKe JIBVOKEHMS ero Tena, COKpallleHie CTeHOK COCY/IOB U cepua. Pasmmvaror wc-

YepuyeHHYIO (MOTepeyHO-NI0NIOCATYI0) M HencuepueH Yo (INaiKyl0) MbillleYHble TKa-

nn. Heuepuennvie movruyst (pric. 18) cocToaT M3 CHIBHO BHITAHYTBIX MHOTOS/IEPHBIX

KeToK. M3 ucuepueHHOi MBIITeYHOI TKAHM COCTOAT CKeJIeTHBIE M MUMWYeCKHe MbIII-
11b1, MBILIIIB! SI3BIKA, TOPTAHH, BEPXHEIl YacTH NMUILeBo/a, Madparmsl.

W3 ocobennoro tna mcyepyeHHO# TkaHM oOpasoBaHa CepAetHas Mblmia
(puc. 19). B neil HaxonsaTca criellHaA/IbHEIE YIACTKH, B KOTOPBIX MBIIIEYHBIE BOJIOK-
Ha CMBIKAIOTCS. JTO CrOCOOCTBYET MX OIHOBPEMEHHOMY COKPALIEHHIO,

Heucuepuennvie morumeunvie mxanu (puc. 20) obecnedmBaoOT COKpallleHHs!

BHYTPEHHHX OPTAHOB — JKeNTyI0YHO-KHAIITEYHOTO TPaKTa,
. P JIerkux ¥ GPOHXOB, CHCTEMBI MOYEITOIOBBIX OPTAaHOB, &
LY pe TaK)Xe KPOBEHOCHBIX U nmd)a’rmecm COCY/IOB.
1 / AKCOH Hepenas mxanv COCTOWT W3 HePBHBIX KJIETOK
(HelpPOHOB) U KJIETOK, OKPY?KAION[IX HeHPOHBI, — Hell-
poravin. Heiipon — ocHOBHAs CTPYKTYPHaS M (PYHKIIO-
|; HaJlbHAasl eluHuIa HepBHON cucTeMbl. OH MMeeT Terno
¥ OTPOCTKH (JIEHAPUTHI 1 akcoHk) (puc. 21). Jendpu-
#1bl — OTHOCHTENBHO KOPOTKHE OTPOCTKH, KOTOPBIe
s BOCNIPHHUMAIOT W nepefialoT uHdopMaIuio B Teso
KIeTKH. AKCOH — JUTHHHBII OTPOCTOK, C HOMOIIBIO KO-
TOPOTO TNepeflaloTCs HMITYJIBChI OT HEPBHOH KJIETKH K
[APYTHM HEepBHBIM KJETKaM HJIM PabouMM OpraHam.
Heiipoanun BbINONHSET Takwe Ba)KHble (QyHKIMN:
ONOPHYIO (3AITONHSAET MPOMEXYTKH MeX/1y HePBHBIMA
KJIeTKaMH ); THUTalusA (Yepe3 Hee K HeHpoHaM JOCTy-~
AT NUTATEbHBIE BellecTBa W KHUCJIOPOM); 3allHT-
Hyw (npefloxpaHsier OT IJOnafaHus B HeHPOHBI
BpPe/IHBbIX BEHIECTB) M CEKPETOPHYIO (BHIZIeNsieT Grnoso-
THYeCKH aKTHBHBIe BemnlecTBa). OcHoBHas (QyHKUHs
HepBHOW TKauu — obecnieyeHue BO3OYAMMOCTH W
IPOBOAMMOCTH.

Puc. 21. CtpoeHve HeiipoHa

OBOBLMM SHAHWA

B nponecce sMOpHOHATBHOIO Pa3BUTUS. HPOUCXOANT AnddepeHimalis KIeToK
110 QyrknmsaM. COBOKYITHOCTD KJI€TOK, OBHIMX 110 [IPOHCXOXKICHIMIO, TIOAOGHBIX 110
CTpOeHMI0 M (PYHKIMSAM, HA3bIBAIOT TKaHbi0. Paszniualor anuTeNHalbHyi0o, TKAHH
BHYTPEHHEH CPEJbl, MBIIEYHYIO ¥ HEPBHYIO TKAHH.



P NMPUMEHWUTE NONYYEHHBIE SHAHUWA B

Buibepume npaeusonsiii omeem (00um wiu HECKONLKO)

1. Vkaxure rpyiny TKaHei, 13 KOTOPOI COCTONT BEPXHMIT CJOIT KOMXM: a) SNNTENUANb-
Hast; 6) CoeAMHUTEIbHAS; B) MBILICHHAS; ) HEPBHASL,

2. Vikaxurte rpyuny TKaHeil, B KOTOPYl BXOAST KpoBb W jumQa: a) slUNTeaHaibHast;
6) BHyTpenHell cpejbl; B) MBILLEYHAS; I) HEPBHAS,

3. Vkaxwre rpyniny Tkanei, K KOTOPoil OTHOCATCS KOCTHAS M XPSALIEBas TKAHM: a) a1uTe-
Jmanbhas; 6) BHYTPeHHel Cpelibl; B) MBILIEYHAS; T) HEPBHAS.

4. YcraHosuTe COOTBETCTBHE MEXK/TY HA3BAHMAMM TKaHeil 11 OpraHaMH, B COCTAB KOTOPBIX

OHU BXOJIAT:
1 Xpsunepas A yepen
2 Xenesucersiii armresii b yuinas pakosiia
3 Hencuepyiennbie Mblinibl B ronosnoit mosr
4 HepsHas TKaHb I" imToBIAHAS KXKenesa b
J1 aprepun

- IIPHBCD,HTC KOHKpE'ﬂ'I‘bIﬁ NpUMEp B3alMOCBA3H TKaHel B OpPraHniMe YeJoBCKa,

§ 7. OPTAHBI. ®M3UOJOTHUYECKHE
U ®VHKIUOHAJBHBIE CUCTEMBI
OPTAHM3MA YEJIOBEKA

BCcnoMHMTE | yTo Takoe OpraH, Kakiie OpraHbl €CTb Y dKUBOTHBIX.

KnioyeBble NOHATMA W TEPMUHLE OpraH, $pusMonoruHecKkne cucTtemsl, GyHKUMO-
HanbHbIE CUCTEMBI.

B opranmsme yesoBexa pasubic TKaHu 00beIMHEHbl B OlTpeiesIeHIble CTPYKTYPHI,
KoTopsie 06pasyT opraibl. Benomuum, uto opran — 3mo uacmn meaa, Komopas
umeem onpedeneniyro Gopmy u Cmpoerue, GulNONHAEm 00HY UIU HECKONLKO CNetu-
puneckux ymxyuil.

B onpezenennom oprate obbruno npeobnajaer ofiHa TKaHb, KOTOPas Olpeiersi-
et ero ocHoBHY10 (yukiio. HarpuMep, B cep/ire Takol TKaHBIO SABJIAETCS MBITITeY-
Hasl, B MO3Te — HEPBHAs, B JKeJI€3aX — MM TENAbHAS.

Opranbl CHeNMaIN3UPYIOTCA Ha BBINOIHEHAH (DYHKITNI, HeoOX0auMbIX uist obec-
neveHmst JKM3He/IETeTBHOCTH opranmama. Taxk, cepjiie BhmosrHseT QYHKINIO Hacoca,
NepeKaYMBaloNIero B OPraHu3Me KPOBb, OYKH —
YHKIMIO BHIIENEHNs] M3 OPraHM3Ma KOHeYHbIX
NPOyKTOB OOMEHa BelleCTB, NeYeHb MPHHAMAET
yyacTue B IPOIeccax NuieBapeHusi, Kpooobpa-
nienvsi, o6Mena senects. Oprambl, HAXOANMECs
B NOJIOCTSIX T€JIa, HA3BIBAIOT BHY TPEHHUMHU,

Kot P opr = Opralpl, BHINOJHAIO-

BBLIE/IFIOT B Opranmave € obmryro pymiio,
senopexa? COPENMHSAIOTCS B CU-

e CMIEMBL Op2anos. VX
ellfe Ha3BIBAOT (PM3HOIOrHYeCKHMA CHCTEMAMM.
B opranmsme venoBexa BbIIENISIOT ONOPHO-IBH-
raTesbHy0, KPOBEHOCHYIO, ABIXaTeNbHYIo, MMH-
II€BAPHTENBHYIO, BBIIEINTENBHYIO, MOJIOBYIO,
SHAOKPHUHHYIO, HEPBHYIO CHCTEMBI, A TAKXKe CeH-
COpPHEI€ CHCTEMBL.

Onopno-osuzamenvras cucmema (puc. 22)
COCTOHT M3 CKeJleTa M NPHKPeIJIeHHBIX K HeMy




Puc. 23. Kpose-
HOCHas cucTema

Puc. 24. QpixatensHas Puc. 25. Nwue-

Puc. 26. Boipenn-
cucTema BapuTentHasa cucTema TenbHas cucTemMa

Mbm. CKesleT ¥ MBI BBITOJTHSAIOT (PYHKITHIO ONOPBl M JIBMKEHHs TeJa, 103BO-
JISIIOT BHUIONHATE PasHoOOpasHble IEHCTBHSA, 3aNIHIAI0T BHYTPEHHHE OpPraHbl o7

BHENTHHX BIASHHIAL

Kposenocnaa cucmema (puc. 23) COCTONT W3 CEPANA U
KPOBEHOCHBIX COCYZIOB (apTepHii, BeH, karminspos). Cepyre
COKpaNlaeTcsi ¥ NpOTAIKNBAET KPOBb 110 KPOBEHOCHBIM COCY-
nam. Bnarosaps kposooGpallieHnio OpraHbl Hallero TeJa
obecnieunBaoTCs IUTATETBHBIMI BENIeCTBAMH W KHCIOPO/IOM
H 0cBOOOXAAIOTCS OT YTJIEKHMCJIOTO Ta3a M APYTHX MPOYKTOB
KusHeslessTennbHOCTH. KpoBenocHasi clicTeMa Takke BBINIOJ-
HsieT TepMmoperysinnonnyio ¢yukimio. Ona obecrieunsaer
B3aMMOCB#3b BCEX OPraHOB OpraHu3Ma.

Hoixamenvuyro cucmemy (puc. 24) obpasyior nerkue u
JIbIXaTesibHble MyTH (HOCOBAasi MONOCTb, HOCOTJIOTKA, INIOTKA,
ropranb, Tpaxesi, 6ponxu, anbseosnns). OcHoBHas (yHKImA
3T0i1 cHCTeMBI — obecrevenne JbIXaHuns OPraHM3Ma YesioBeKa
Gnaroapsi ra3000Meny MeXAy BO3/LyXOM M KpoBbiO. Takxe
OHA MPUHUMAET YYacTHe B Bbl/leJIeHHH MPOAYKTOB 0OMeHa.

TNMuweeapumenvras cucmema (puc. 25) BKIIOYAET NHIILE-
BapuTeIbHbI TpakT (POTOBasi MOJOCTh, TIOTKA, MMUIIEBO,
KENY/IOK, KNHIeYHHK) U ITHIeBapHTeNbHble XKeesbl (CIIoH-
Hble, XKeJYI0UHbIe, NO/UKeIY/IOTHYIO XKeJie3y, METKHe JKeJle3bl
KHIIeYHHKa, nevenb). OcHoBHasi (pyHKIMS ITOH CHCTEMBI —
nuTalKe opranusma Grarogapsi npoieccam nepesapHBaHms
NUIIM ¥ BCAChIBAHME NUTATE/IbHBIX BELIeCTB B KPOBb 1 M.

Buidenumenvuan cucmema (puc. 26) (nouxkm, Mo4eToy-
HHKH, MOYEBOH Iy3bIpb, MOYEHCITyCKaTeJbHbIH KaHai)
BBIMOJIHAET QYHKIIMIO BBIBEJIEHNS M3 OPraHu3Ma IMPOAyKTOB
obMera BenecTs, COXpaHeHusi I0CTOAHCTBA BHY TPeHHel cpe-
JUbl, MTOJIIePXKAaHNs BOAHO-CONEBOTO OOMeHa.

ITonoeas cucmema puinonysier GyHKIWMIO PA3MHOKEHHS.
Omna coCTONT U3 KeHCKUX (ITMUHMKN) M MY>KCKHX (CeMeHHH-
KW) TIONIOBBIX JKeJie3 W BHeITHUX ¥ BHYTPeHHHX M0JIOBBIX OP-
raHoB. B 110510BHX kene3ax (GOPMHUPYIOTCS TI0JIOBBIE KJIETKH
(siiIleKTeTKH W CriepMaTo30Mabl) M 00pasyloTcsi 100BbIe
ropMoHEbL. B MaTke pazBuBaeTcs 1o

Inodoxpunnan cucmema (puc. 27) BKIIOYAET PasHBIE XKe-
Jie3bl BHYTpeHHel ceKpeln: runodus, snudus, n|ToBuI-
HYI0, HaJlIOYEYHUKH, MOJDKeNTy/IOYHYI0, MOJIOBbIe KeJie3bl
u np. Kaxpas xenesa seipabaThiBaeT ¥ BBIIENSiET B KPOBb
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Puc. 29. DyHkumoHansHan cuctema. (3aganme. [lepeyrcnnte n306paxeHHsie Ha PUCYHKE
(huanonoruyeckre CUCTeMb! MM OTAENBHLIE OPraHbl, MPUHUMAIOLNE YHACTUE B BbINONHEHUM
CNIOXHBIX XOpeorpapmyeckvx ynpax+eHmin. Kax oHy B3aMMOCBS3aHbI?)

ocobble XHMHYECKHE BENeCTBa — 20pMOHbL. ITH BEIeCTBa PUHUMAIOT yYacTHe B
perynarmn GyHKIHIT BceX KJIeTOK ¥ TKaHell OpraHi3Ma ¢ oMOonIbio 6HONOrHYecKn
aKTMBHBIX BELECTB, B KOOP/IMHALIMY /IEATEJIbHOCTH OT/IeJIbHBIX OPTaHOB M OPraHu3-
Ma B 1[EJIOM.

Hepenas cucmema (puc. 28) obbeaytsieT BCe IPYIHE CHCTEMBI, PeryIupyeT 1
COTJIaCOBBIBAET UX JIEATEeNIbHOCTb, I0JUIEP)KIBaeT CBA3b OPTAHN3Ma C OKPYIKAIOH[ei
cpenoil. HepBHasi cicTeMa COCTOMT M3 TOJIOBHOTO M CITHHHOTO MO3Ta M OTXOJIAIUX
OT HUX HepBOB. HepBHas cucTeMa SABJISIETCS OCHOBO# NCHXWYECKOH IeATeIbHOCTH
eJIOBEKa, OIPeJiesisieT ero NoBeIeHHE.

CucreMb! opraHoB TecHO B3amMocBsizanbl. VIX corsacoBanHasi esiTeNbHOCTE
obecrieunBaeT KU3HeIEeATENBHOCTh BCEIO OPrannsMa vesioseka. Kax oMy opraima-
My CBOMCTBEHHO pacrpejesienne (GYHKIHH MeXAy ero KJIeTKaM#, OpraHaMu W

($pH3HONOrHYeCKNMH CHCTEMaMH.

it tiod dMlKllHO- DYHKIHOHAIBHAS CHCTEMA — 370 63AUMOCOZIACOBAHHOE
HAILHbIE CHOeTeMb? Q0PEOUHENUE 0ESMENLHOCU PA3HBIX 0P2aH06 UM (u3lo-

= JIOZUNECKUX CUCTNEM, HANPABIEHHOE HA OOCTMUNCEHIUE NOJES-
HO20 ONA OP2AHU3MA NPUCNIOCOBIEHUS K OKPYNCAI0WETL Cpede.

Ilnst obecriedenusi IPOIECCOB KHU3He/lesITeIbHOCTH M BBINOIHEHNs pasHooOpas-
HBIX GyHKImil HeOOXO/MMa B3aNMOCOTJIACOBAHHAS JIESTENHHOCTh OPraHoB WM
dusnonornyecknx cucremam. Hanpumep, MOCTYIUIEHHe KHCIOPOAa K KIETKAM U
BhIBE/IeHNe M3 HHX YIJIEKACJIOTO Tra3a NpoMCXoanT Onarofapst cosmecTHO# pabote
CHCTeM JIBIXAHHS ¥ KPOBOOOPaNIEeH s, MeXaHH3MaM MX perysiimu. J[ns obecrievenms
ABIXKeHMiT HeobXoMMa coBMecTHAst paboTa MHOTHX CHCTEM, HAIPUMeD HEPBHOMN U
ONOpPHO-ABHraTeNbHOH (pHc. 29).




OBOBLUMM 3HAHMUA

(DU3HONIOrMYecKHe CUCTEeMBI — 3TO ofbe/lHeHbIe MeXAy coboil oprausl, KOTO-
pbie obecnednBaoT onpeaenentyto GpyHkiwo oprauusMa, Pasusie pusnonoruyec-
Kue cucteMbl 06pasyioT GyHKIMOHAILHBIE CHCTEMBI, 00eCneunBalIHe CIOXIbIe
POIIECCHI KHUBHEEATENBHOCTH, O0be/IMHAIOTCS JUIS BHINOJHEHUS ONpe/ieIeHHOM
bynkimm.

- NMPUMEHWUTE NONYYEHHBIE 3HAHUA

Buibepume npasunvrviii omeem (00un wiu HECKOTLKO)

1. YkaxuTe oprasbl, #3 KOTOPBIX COCTOMT ONOPHO-ABHTATENbHAS CHCTEMA: a) BeHbl; 6) KO-
CTH; B) XpSNIM; ') MBITIIBL.

2. Buibepute (yHKIMH, KOTOPHIE BHINOIHAET KPOBEHOCHAA CHUCTEMA: ) TPAHCIIOPTHYIO;
6) ONOPHYTO; B) CEKPETOPHYIO; ') 3AllIUTHYTO.

3. Vkaxute (pU3HONOTHYECKYIO CHCTEMY, KOTOpasd OOECIeYHBAET TPAHCIIOPT IHTATE b
HBIX BEIIECTB K KaXI0i KJIeTKe OpraHuaMa: a) AbixaTenbhas; 6) KpOBEHOCHAST; B) BRI~
JIMTEAbHAST; T') HHINEBAPHTENbHASL.

4. YcraHoBUTE COOTBETCTBHE MEHJLY d)HSHOJ’IOI‘HHECKHM’H CHCTeMaMH H UX (bYH]{L[HFIMHZ

1 AwixatenbHas A rymopanbHast

2 ITmneBapuTenbHas B razoo6men

3 Kposenochas B obecriedeHiie OpraHoB NMTATE/IbHbIMIL BELECTBAMH
4 Beyienurenbhnas I’ cHabkeHHe KAeTOK HTATELHBIMU BEIeCTBAMA

H KHCJIOpOnomM
I[ BbiBeEHIE 3 OpraHM3Ma NPOAYKTOB obMmeHa

5. Cxoncrpyupyiite otset B Bijie Tabuiin «B uem sakmouaetcs otnnune Mexy husmno-
JOrMHECKOo 1 (PYHKIMOHAIBHOI cHCTeMaMui?».

§ 8. PErVJIATOPHBIE CUCTEMBI OPTAHU3MA
YEJIOBEKA

BecnoMmuMTe |, uTo Takoe HEpBHAA U TYMOpaJibHad peryJjiaiis.

KnioueBble NOHATUA U TEPMUHL: TOPMOHBI, pednekc, pednextopHans gyra.

OprannsM 4YesoBeKa, Kak u Jo0oii XIBoii OPraiusM, pearupyeT Ha H3MeHeHHs],
MPOMCXO/ALLME BHYTPH H BOKPYTI HEro. Bazkrbim yoiuosHeM €ro HOpMabHOI'O
(byllKIIHDIIHpOBaIIHH HABJISIETCH COXpaHeHue MnocTOAHCTEA Bny'rpeuueii Cpejbi,
HATIPHUMED: ONpeAie/IeHHON TeMIlepaTyphl, BeJIUYMHBLI apTePHANLHOIO JIABJIeHHS,
XMMHYMECKOro cocTapa KpoBu M Ap. IloaTomy B opranmnsmMe yenoBeka /IeATe/IbHOCTh
¢H3HONOTMYECKHMX CHCTEM M TIPOIIeCCOB NOCTOsANNO peryanpyercsa. Hanpumep, npu
llE()()XOI[HMOCTH YCHIIUBaeTCHA WK 3aMeJlIAeTcs JleATeJIbHOCTh OPraloB H CHCTEM,
COrJIaCOBhLIBAETCSH MX JIeATEeNIbBHOCTL, OHH OﬁwﬂﬂHﬂmH A5 BBINOJIHEHHA Onpejie-
nennoit pynkipu, Ito obecneunBalOT MeXaHn3Mbl ryMOpPaibHO# (OT JaT. 2yMop —
JKU/AKOCTD), HEPBHOIT M MIMMYHHOI peryisiiimy.

Yro TaKoe ryMOpaILHAS, I'ymopanbnasi, WiM SHAOKpUHHASA, peryasmus (usmono-
YUIH SWI0KpHHHas, TWUECKHX NPOTIECCOB B OPraHi3Me YeI0BeKa MPOHCXO/MT ¢
perynsmms? Kakue obume Y4aCTHEM GHONIOTVYECKN AKTHBHBIX BENIECTB: TOPMOHOB,
NPHHIMIE! ee paboTL? VIOHOB, HEKOTOPBIX NPOAYKTOB OOMeHa BeulecTs (HarnpH-
P “- o~ Mep, YTIJIEKHCJOro rasa), KOTOpble NepeHOCATCs KPOBBIO,
suMGoit 1 TKaHeBo#H XHUAKOCTEI0. OHM NOCTYNAIOT KO BCeM KJIeTKaM M OpraHaM Te-
J1ia, HO PAacipoOCTPaHAITCs I0CTaTOuHO MejLiento. [loatomy neiicTeue Guonormyec-
KV aKTHBHEIX BellleCTB NPOSIBIISIeTCS Yepe3 onpeieieHHoe BpeMsi TocJle NonalaHust
B KPOBb.
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[ O S— HepBuas cucteMa BOCIPHHHMAaeT BJMSHHE BHeUIHeH M
R — Y BHYTpeHHell CpeJibl, aHAMM3UpyeT 3Ty uHpOp-
e MAIMIO M1 COOTBETCTBEHHO H3MEHSeT NesTe/bHOCTh OT-
JleTbHBIX OPTaHOB HJIM CHCTeM OPTraHOB. JTH N3MEHeHUs HalpaB/eHbl Ha HOPMaJTH-
3ALMIO JIeATeIbHOCTH OPTAaHM3Ma M He HAapYIAIoT ero (PyHKIMOHABHOe eIMHCTBO.
ITo cTpoenuio HepBHYIO CHCTEMY eNAT Ha HEHTPAIBHYIO H rnepudeprudecKyio.
K neHTpaibHOI OTHOCAT FOJOBHOM M CIIUHHOH MO3T, K neprgeprueckoil — HepBH,
KOTOpble OTXOJSAT OT I'OJIOBHOTIO (UepertHo-MO3IOBbIe), CIIHMHHOTO ( CIIMHHOMO3IO-
BBI€) MO3Ta ¥ HEPBHBIX Y3JI0B.

HHTepecHo 3HaTh, YTO... bonblwoit BKnag B pasBuTve UCCNEAOBAHWN HEPBHOM
cucTeMbl BHEC Bbigarwmiica ykpavHckuid pusuonor MN.F KocTiok (1924).

JlesTesbHOCTL HEPBHOH CHCTEMB! IMPOHCXONMT ¢ nomouibio peduexcos. Ped-
nekc (OT nat. pegnexcyc — OTPAXKEHHBII) — COOMBEMCMEYIOWAN PeaKyus opaa-
HUSMA HA PA3OPaNCUMENU, NPOUCXO0AUAR ¢ Yuacmuem HepeHoU cucmemst u %100 ee
KOHMPONEM.

Pedmekcrr obecrieunBaioT perysisiuio Beex pusmonornyeckux (pyHKIwii opra-
HHM3Ma U npucnocobiieHte esTeIHOCTH OTIENbHBIX OPTAHOB U CHCTEM K €ro 110-
TpebuocTsiM. Tak, ¢ nomMompio pedrieKcoB BO BpeMs IHIeBapeHns PeryanpyeTcs
BhI/le/IeHie CJTIOHB, XeAYIOUHOTO ¥ MO/IKeyIOYHOTO COKa; BO BpeMst (husmyeckoit
paboThl M3MeHsIeTCsI MHTEHCHBHOCTH KPOBOOOPAIeHHsl H IBIXaHWUS, PEryIupyeTcsi
TOHYC MBI PedhieKTOpHBIMI NPOTeccaMy NOAIePIKIBAETCS NOCTOSTHCTBO BHYT-
peHHeli cpefib! opranmama (romeocTas). Beiaonmiics: pycekuit yuensnit M.11. T1as-
JI0B pasziesny Bee peddIeKChl YesIoBeKa Ha 6e3yciosnbie (BPOXKAEHHbIE) U YCA06-
#wie (npruobperenibie).

Jlio6oit pednexe obecrieunBaeT Tak HasbiBaeMasl pedrexmopnas oyza. Ito
TIyThb, 10 KOTOPOMY CHIHAJIBI OT PellernTOpOB IepeialoTcst HePOHaMH K 1IeHTPaJIb-
HOI HEPBHOI1 cHcTeMe U OT Hee K pabourM opraHam. B coctas pednexkropHoii ayru
OOBIMHO BXOZAT peyenmopsi; uyecmeumenvivie (IIeHTPOCTPEMHUTENIBHEIE) HEUpoHbl;
scmasounvie Heliponvt; dguzamenvivie (NeHTPOOEXHbIE) HelpoHsl; pabouuil opean.
Camast npocTast (ByxHeiponHasi) pe/ieKTOpHasi [yra COCTOUT U3 /IBYX HEHPOHOB —
YYBCTBUTEJIBHOTO U JIBUTATEBHOTO.

Peyenmoput (0T nat. peyenmop — BOCHIPHHHUMAIONINIL) — 3TO WY CHIEIHATHN3H-
poBanHble KNeTK! (HarpuMep, CBeTOYYBCTBUTEJIBHBIE), LI KOHIIEBbIE CTPYKTYPHI
YYBCTBUTEJIbHBIX HEPBHBIX KJIeTOK. Bocnpu-
HUMasi pas3/ipaskuTellb, OHH [TPEBPANIAOT €ro
SHEPTHI0O B HEPBHBIN HMIYJIbC, KOTOPBIH
JlaJibIile PacipoCTpaHseTcs: [0 YyBCTBUTE b~
HOMY HEHpOHY.

Ilepemaya curtasa ¢ 4yBCTBHTENBHOTO HA
JIBUTATENIbHBIN HEHPOH [POMCXONT 32 CUeT
cilenUaNbHbIX 06pa3oBaHMii, HA3HIBAEMBIX
cunancamu (puc. 30). 3170 MeCTO KOHTaKTa
HeMPOHOB Mex 1y coboil u ¢ opranaMu, KOTo-
phble OHH MHHEePBUPYIOT.

Bos6yx/enne B cuHance nepegaeTcsi C
MOMOI[BI0 XUMHYECKHX BENIECTB — MeOuUamo-
P08, KOTOpPBIe CHHTE3MPYIOTCS Ha MeMmOpare
akcona. Ona Ha3bBaeTCsl NMpecHHANTHYeC-
KoM, a MembpaHa JBHUTATEJBHOTO HEIPOHA,

Puc. 30. Ctpoenve cuHanca:
1 — akcoH; 2 — cuHanTU4ecKas Lien.;
BOCHPUHAMAIONIAs MH(OPMALMIO, — MOCTCH- 3 — MemBpaHa akcoHa (NpecvHanmuye-
HanTHdeckoil. Mexay stumu MeMOpanamu ckas); 4 — Ny3bipbky C MEOUaTopPoM;
HMeeTcsl NPOCTPAaHCTBO — CHHaNTHYeCcKas 5 ~ memBpata ABUraTesibHOro HeipoHa

ntens. Korza HepBHBIE MMITYJIBCHI ZIOXOIST (nocTeuHanTieckasn)
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PELENTOpE  YYBCTBUTENLHOE PEeLenTopL YYBCTBUTENBHOE @
B MbILLILIAX

pabouuit  peurarensHoe ; [BUraTensHoe
i opraH BOMNOKHO opraH BONOKHO BCTaBONHbIN HEVPOH

Puc. 31. Cxema cTpoeHus pednexTopHoi ayru: 1 — BBYXHENPOHHOM; 2 — TPEXHEHPOHHOM

JI0 CHHAIICA, NY3LIPKY C MEAUATOPOM JIOTIAIOTCS M OH BBLIMBAeTCsl B CHHATITHYeC-
KYI0 11[eJIb, BIMsS Ha MeMOpaHy KIeTKH, TPHHUMAIONLYI0 uHbopMariio. 1o MOXET
6BITH PYTOl HeHPOH MM MbIleyHast 10O cekpeTopHasi KiTeTka. B saBmcmmMocTH
OT cOCTaBa M KOJMYeCTBA MeIHaTOPOB KJeTKa, MPHHHMalonlas nagopManuwo, Mo-
xeT BO3OYKIAThCS W YCHAMBATh CBOI (DYHKIMIO, MM 3aMEUISITh U OCIabnsTh
(yHKIWIO, NI COBCEM NPEKPaTHTh ee.

Knerxn, Bocnpunnmatonive urdgopmaiwio, o6bYHO WME0T MHOTO CHHAICOB.
Yepes oiHA CHHANICH OHM NOJIYYAIOT UMITYJIBCHI, TOJTYOK K NeHCTBHIO, Yepes Ipyrue —
CHI'HAJI O IPAOCTAHOBKE WJIH TIOJTHOH OCTaHOBKe PaBoThL.

Bosbiiast yacts pedieKTOPHBIX YT B OPraHi3Me 4Ye/I0OBeKa COCTOMT M3 TpPex
neiliponos (puc. 31). B taxoii ayre nepesiaya ¢ YyBCTBUTE/LHOIO Helpoha Ha ABH-
raTesbHbli POMCXOIUT Yepe3 8CIMaBoUuHbil HelpoH. 3a cHeT OTPOCTKOB HelpPOHOB
pedaexTopHBIE YT UMEIOT Pa3HOOOpa3Hble CBA3H C PA3HBIMHU OT/eIaMH HepPBHOM
CHCTEMBL

HepsHuasi perynsiius, B OTIMYHE OT [yMOPAJIbHOM, AEHCTBYeT AOCTATOYMHO
GBICTPO, HO HEJOIITO, TOYHO AAPECOBAHA Olpe/ieleHHOMY OpraHy ¥ CTPOTO JI03H-
poBaHa.

Hepshas crucreMa TeCHO B3aUMOZEHCTBYeT C IHAOKPHHHOM U COCTaBJIsIeT ¢ Hel
eanHyo (DYHKIIMOHATBHYIO CHCTeMY HeHpOTyMOPaibHOM peryisiium.

Kitos Smsent B PeryJisitiy JKH3He/IeATENMPHOCTH OpTaHi3Ma BMecTe C
MMMyHHO#i peryismpn? HEPBHOH U DHZIOKPHHHOM CHCTeMaMI1 BaXKHYIO POJIb HIpa-
S et B e IMMYHHas cicTeMa, OHa KOHTPOJNUpPYeT NOCTOAHCTBO
3AMMTHRIX CHJI OPTaHU3Ma HA NPOTSXKeHHH XKU3HH YelloBeKa, NPUHUMaeT yJacTHe
B BBIJIeJIEHUH OTPeJIENIeHHBIX TOPMOHOB, CITOCOOCTBYIONMX Pa3BHTHIO HEPBHOMH cH-
ctembl, VIMMyHHast cHcTeMa NPUYACTHA K PeryJsiiui nodTH Beex usnonoruyec-
KHX TIPOIIECCOB, MPOMCXO/IANINX B OpraHusMe, BivseT Ha (GyHKIMIO IHIOKPHHHOM
CHCTEMBL

O506LjHMM SHAHUS

OcHOBY ryMOpanBsHON peryasiuus (GyHKIi oprarmsma obecreunBaoT rOPMOHE,
KOTOPBIE BHIJIEJISIIOT JKeJie3bl BHYTPEHHEH CeKPeINN i ABJAI0TCH BhICOKocnemgpn-
YecKnMU OHONIOTHYeCKH AKTHBHBIMH BelleCTBaMK. [OpMONEI 1eCTBYIOT ME/UIEHHO,
HO ITPOJIOJIKUTEIbHOE BpeMsi.

Hepsuas cuctema peryampyer (yHKIME oprasmusMa ¢ momorbio pedrexcos.
BocrpunymMasi pasipaskeHne, pereltTops! IPeBpaliaioT ero SHepruio B HepBHBIA
HMITYJIbC, KOTOPHIH JIajiee PaciipocTpaHsieTcs 10 CTPYKTypaM pedieKTOPHOMN IyTH,
M COOTBETCTBYIOLIMH OpraH BhINOMHsET CBOIO (DYHKIIHIO.

Bumecte ¢ HepBHOU M 3HAOKPHHHOH CHCTEeMaMH BaKHYI0 POJb B peryJisii{uy
JKU3HEIeSITETbHOCTH OPraHu3Ma UrpaeT UMMyHHAas CHCTeMa.



NMPAMEHUTE NONYYEHHDBIE 3HAHMA rom

Buibepume npasunvuvtii omeem (00un unu necxonwvxo)

1.
2,

3.

Ykaxure ieficTie ropMoHoB: a) GeicTpoe; 6) MeAIEHHOE; B) IIPOAOIIKHTENBHOE.
ToaGepuTe NOHATHE, OTBEYAIOLICE ONPEAENEHITI0 <PEaKiiisi OPraHH3Ma B OTBET Ha Ka-
Koli-1mbo pasapaxurenbs: a) pednextophas nyra; 6) peduiexc; B) MeamaTop; r) penern-
TOp.

CroHeTpywnpyitte oTBeT B BUAe cxeMbl «B3anMocssisb sHAOKpHHHOIL, HEPBHOT U UM-
MYHHOI CHCTEM B NOJUIEPXKaHHH TOCTOSIHCTEA BHY TPEHHEH Cpejibl OpraHusmMas.,

[ oo CAMOKOHTPOJIb 3HAHUI NO TEME g )
Buibepume npaeunvnsiii omeem (00un unu necxonvxo)

1.

2,

Ykaxure HayKy, M3YUaIONLYI0 CTPOEHHE OPraHi3Ma, €10 OPraHOB M CHCTEM: a) (buano:
norns;; 6) reHeTHKa; B) aHATOMMS; ) FTHCTONOTHS.

YKaskute HayKy, MSYHaroulyio (pyHKIHH OTAENBHBIX KIETOK, OPFaHOB M MX CHCTEM:
a) huanonornss; 6) aHATOMIS; B) FHIHENE; I') HUTONOTHSL.

. Buifepute HeopraHiyeckne BENECTBA, KOTOPHIE BXOMSIT B COCTAB KJICTKM: a) Gemku;

6) Boz@; B) YIIIEBO/BY; ) MMHEPAIBLHBIE COJTH.

. BuiGepire oprasmyeckue BewecTsa KaeTkH: a) soaa; 6) Genku; 1) MHHEPA/ILHBIE COJIH;

I) yIIeBObI.

Yxaxure ocnosHywo (ryHKimio MemOpansl KieTku: a) ofbeuHeHne Beex OpraHesurn
6) obmen BemecTs MexAY KIETKOH M MEKKICTOYHBIM BEIECTBOM; B) YHacTHe B Jiefie-
HUH KaeTkis; 1) cnires ATO. '

. YKaxuTe opravesuly, KOTopas SIBJISETCS MECTOM CHHTesa Genka: a) MUTOXOHJIpHS;

6) pubocoma; B) KoMLiexe Tonbky; 1) KIETOUHbIH HEHTP.

. YKaxure psi XHMHYCCKHX 3JIEMEHTOB, KOTOPHIE SBISIIOTCA OCHOBOIL CTPYKTYPBI Beex

OPraHU3MOB: a) KHCIOPOA, YINepo, asoT, (rop; 6) yriepos, KHCIopoi, BOLOPOJ, Mar-
HHif; B) YITI€POI, KHCIIOPOJI, 30T, BOAOPOJL; T') 30T, YIJIEPOL, KEJIe30, KATbIHH.

. YKaKuTe opraseluy, Couepxanyio (epMeHTsl, 61aroaapsi KOTOpbiM 1EPeBAPHBAIOTCS

OTMEpIINE YaCTHIbl COOCTBEHHBIX OPraHesLUT KJIeTKit: a) pubocoma; 6) misocoma; B) Mu-
TOXOHAPWS; T') BKITIOUEHMHSL,

. Buibepure xapakTepHbie IIPH3HAKH /1151 STHTEMATBHBIX TKaHeil: a) 60BIIoe Konmyec-

TBO MEKKJIETOYHOrO BelecTsa; 0) IUIOTHOE paclioNoKeHHe KIeTOK; B) NPOJIOJIToBa-
TOCTh KJIETOK; T') MEXKJICTOYHOE BEIeCTBO HE3AMETHO.

10. YcranoBuTe COOTBETCTBHE MEXIY OpraHaMyl M TKaHAMIL, KOTOpble npeobnaaoT B

4 JIumdcpa I' >xene3ucTriii armTenHii

3THX OpraHax:

1 [Tomxkenynoutas xenesa A HepBHas TKaHb

2 T'onosHOIM MO3T B mMHorocoitHbI Iiockuii anuTesmiii

3 DunjepMuC KOXH B ncuepuennas ckeneTHas MbillledHast TKaHb

/1 podryeckas coelUHHTEIbHAS TKAHB

11. CroHcTpyHpyiite OTBET B BHAE CXeMbl «XHMHYECKHE 3/EMEHTH, BXOAAIINE B COCTAB

OpPraHl3Ma YyeJlIOBeKas.

12. lokaxkuTe, yTO OpPraHH3M YeJIOBeKa — OTKPHITAS, 11EIOCTHASA, caMoperyanpyemas 6uo-

JIOFHYECKada CHCTeMA.

s

‘.? !



TEMA 2
OIIOPA H JABHXEHHE

Yro o3HauyaeT BBHIPAXKeHWE: «/|BiDKeHue — 3To
KU3Hb»?
Kak coxpauuTh CKeJeT 3710POBhIM?

Kak npaBujibHO OKa3biBaTh 11€PBYIO [OMOLIIb

TP TIOBPEXKAEHHH OPraHOB OTIOPHO-/IBUTaTe b
Holl CHCTeMBbI M KaKOe 3TO HMeeT 3HadeHune?

§ 9. OVHKIMU ¥ 3HAYEHHE OIIOPHO-
JIBUTATEJIBHOM CHUCTEMBI.
CTPOEHME KOCTEM

BcnoMHWUTE | y kakKux KUBOTHBIX BIEPBHIC NOABIAETCA BHYTPEHHUI CKEJIET U KaKiie ero
dynkipm.

KnioveBbie NOHATUA 1 TEPMUHBL. OCTEOLUTBI, KONAareH, XOHOPOLUUTS], XeNTbIA Ko-
CTHBI MO3r, KpacHbIi KOCTHbINH MO3F, HAAKOCTHULLA, HaaXPALWHMUA.

'Kakoso snauenme opranop 1 CHCTEME OPTaHOB ONOPbI U AABVXKEHHS OTHOCAT CKeJleT 1
ONOPH! M BIKenns? MPIITIIB], KOTOpBIE PAcTyT i (GYHKIMOHMPYIOT KaK einHoe
e q1eq10€. CKEJIET SBNIAETCS ONOPOIt M 3anMTOl BCero opra-
HU3Ma M OT/IeILHBIX ero opraioB. HanmpuMep, Yepen sanmiaer roJIOBHOH MOST,
Ipy/iHasi KI€TKa W MBILLIIBI, KOTOPbie K Hell NPHKPEnJsioTCs, 3alMIaioT cepie 1
nerxkue. Kocty ckenera npuHMMaIoT yyactre B obmene coneii kaasims v ocdopa.
B xumuyeckuii coctas KocTH BXOAAT Bofia (25 %), opranndeckue (25 %) u Mu-
nepanbible (50 %) senectsa. OCHOBHBIM OpraHMYeCKHMM BeleCTBOM KOCTHO#
KJTeTKH SIBASETCS OYeHb 3NACTHYHBIN BOJOKHMCTHINH GENOK KOJUlareH, KOTOPBIi
NMpPHIaeT KOCTSAM ynpyrocti. M3 MUHepabHbIX BellecTs B KOCTAX Goibiie BCero co-
neit kaapims 1 coepmuennit pocdopa.

3HayeHne opraH4yecknx 1 HEOPraHUYEeCcKuxX BELLECTB B KOCTAX yYeHbIe BEIAICHWUAN C No-
MOLLBIO NPOCTLIX ONbITOB. KocTs knanu Ha cyTku 8 10 %-i pacTeop CONAHOM KMCnoTsl. Mu-
HepanbHbIe BEeLeCTBa, BXOASLWME B €€ COCTaB, pacTBopanucs. KoCTs CTaHOBUNACH TaKoi
ru6Kkoii n ynpyroi, 4To ee MoXHO Bbino 3aBs3arte B yaen. [py MeaneHHOM NPoKauBaHm
KOCTW Ha OrHe U3 Hee ucrnapanack Boaa, Cropany opraHMyeckue BelllecTsa u KOCTL CTaHo-
BUNAck O4EHb XPYNKOM.

Takum 06pasoM, opranuyecKie BemecTsa NPUAAI0T KOCTSM I'MOKOCTH 1 YTIpyTO-
CTH, @ HeOpraHu4YeckKHe — TBep/lOCTH U NPOYHOCTH.

340POBLE YENOBEKA
B xocmuoii mxanu demell Opzauuieckux 6€wecne omHocumenvto bonvue, uem y 7
s3pocavix. Tosmomy cxenem y wux aubxuit, anacmuyunvil, Ipu upesmeprvix usu-
UECKUX HAZPYIKAX, HENPAGUILHOM NOTIONCEHUU TNENA KOCTU MOZYM UCKPUEIAMbCS. |

Kaxne ocobennocrn  CKETET MOCTPOEH M3 KOCTHOH ¥ XpsinleBoil TKanei. KocT-
KocTHoii Tkanu? 1@ TKaHb COCTOMT M3 ILIACTHHOK, 06Pa30BaHHbIX KOCTHbI-
i M KJIETKAMM, ¥ MHHEPATH30BAaHHOTO MEXXKJIETOYHOIO Be-
[[eCTBA € KOJUIAr€HOBBIMM BOJIOKHAMH. PacrnosioxkeHWe NIaCTHHOK HaroMHMHaeT
cetb. JTO OOYCNOBNEHO TEM, YTO KJIETKM KOCTHOH TKaHH (OCTEOMHTHI) MMEIOT
MHOTOYHCJIEHHBIE TOHKHE BBIPOCTHI, C NIOMOIBIO KOTOPBIX OHH COE/IMHSIOTCS MEXy



Puc. 32. CrpoeHue KOCTHOM TKaHW Puc. 33. NpoyHocTs GeapeHHoit KoCTH
L
coboii (puc. 32). Takoe cTpoeHMe NpPHAAeT KOCTAM OONBITYIO MPOYHOCTH [PH

cxkaThu U pacTsikermi. Hanpumep, Gepennast KOCTb YeNOBeKa BBIIEPXKUBACT 1pH
CKaTHH HarpysKy 70 1,5 Torusr (puc. 33).

HHrepecHo 3Hars, YTO... Opanuysckunii nnxernep A.I. Sicens 3a ocHosy npoekKTa
cTpoeHns Siichenesoit BaLuHmn B3R CTPDOEHWE KOCTH.

B KOCTAX MHOTO HEPBOB 1 COCYZIOB, PACHOIOXKEHHBIX B CHIEIIMANBHBIX OTBEPCTH-
Ax (e, puc. 32). Onn obecreqnBaloT KU3HEAES TeNBHOCTD KOCTH.

S —— -

Kakue ocobennocn  XPATIEBas TKaHb COCTOMT W3 KJETOK (Xondpouumoe) u
Xpsuesol Tkauu? MEKKJIETOTHOrO BemecTsa. PasmyanT raa mHoBbIH, a/a-
S CTHYHBIA M BONOKHUCTBIN Xpsimu. Tuanunosorii xpsuy
TIOKPBIBAET CYCTABHBIE NOBEPXHOCTH; SAACMUYHBIU XPAUG CONEPKUTCS B HAATOP-
TAHHUKE, YIUHOI PaKOBHHE; 60I0KHUCTbIH Xpaiuy 00pasyeT MEeKITO3BOHKOBBIE [IMCKH,
pacrnonaraeTcsi B MeCTax NpHKpPenJieH!s CBA30K, CyXOXKWIMHA. XPSIm He coiepkar
KPOBEHOCHBIX COCY/IOB M ITHTAIOTCS 32 CUET HAOXPAUMHULb. — BHEITHETO COeMMHN-
TeJIbHOTKaHHOTO CJIOSI XPANIA.

AKaim: RS eﬂxac;t:ﬁ" Paznuuaior mnnple (Tpy6yarsie), KOPOTKHE M LIMPOKHE
IO chizuonoihopnSobsuii (vnu 1nockue) KocTH. nunnvie, win mpybuamoie, KOCTA
(puc. 34) (nneuepas, Gempennasi, Jydepass W Ap.) BHYTPH MMEIOT MOJIOCTb, 3a-
MOJHEHHY0 HeAMbiM KoCmHbIM MO3zoM (Prc. 35), GoraTol XMPOM PHIXJIOH coemH-

HWUTEJIbHOM TKaHbio. TpybuaToe CTpOeEWe AMMHHBIX KOCTeH obeciieurBaeT MM

LNVHHaA KOCTb LUIMPOKaR KOCTL

ronoBka /
Ki
DETH KOPOTKVE KOCTH

v/

KPaCHbIR
KOCTHbIA
MO3r

rybuaroe
BELLECTBO

KOMMakTHOE
BELEeCTBO

KENTLIA
KOCTHbIA
MOo3r

HaaxoCTHULA

Puc. 35. BHyTpeHHee
Puc. 34. PazHan dopma Kocrein cTpoeHue TpyBuaToit kocTu
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NPOYHOCTb ¥ JIETKOCTh. CBEPXY KOCTH MOKPHITA TOHKOH COEAMHUTENbHOTKAHHOM
obonoukoii HaaKocTHUIEH, 32 KOTOPOIH pacnioyoXeH2 cOOCTBEHHO CTeHKa Tpy6uaToii
KOCTH, COCTOSIAs U3 IJIOTHON TKaHM, TAK HA3BIBAEMOTO KOMNAKMIH020 6eu4ecmed.
OCHOBHOIT CTPYKTYPHOIl €IMHMIIeIT KOMIIAKTHOTO BEINEeCTBa SIBJSETCS OCMeoH,
cocTosiuii M3 5—2(0 KOHIEHTPHYECKH PaCHOJIOKEHHBIX KOCTHBIX IJIACTHHOK.
B neHTpe ocTeoHa MMEETCs! KaHal, yepe3 KOTOPBIi MPOXO/sT KPOBEHOCHBIE COCY/IbI
(cm. puc. 32).

Ha xoHnax Tpy6yaThiX KOCTeil KOMIIAKTHOE BeleCTBO NEPEXO/HT B MOPHCTYIO
TKaHb — 2ybuamoe eewgecmeo, obpasyoulee yTomieHne — rofopky koctu. Koct-
HBIE MJIACTHHKH TYOYaTOro BelecTBa PacIioNoKeHBl B TEX HAIIPaBJIeHUAX, B KOTO-
PHIX KOCTH NMOABEPralOTCs HaubObIIEMy PaCTsKEHNIO HTH cxaTHio. B npomexyT-
Kax MeXAy IJIacTHHKaMM ry04aToro BelecTBa HaXOJAMTCSl KPacHbI KOCTHBIH
Mo3r. B ero cocras BXOJisIT CTBOJIOBbIE KPOBETBOPHBIC KNIE€TKH, H3 KOTOPBIX H Ha4H-
HAIOT Pa3BUBaThCst Bee POPMBI KIIETOK KPOBH.

Kopomxue xocmu (3asiCThsi, IUTIOCHEI, IIO3BOHKHM M /IP.) H INHPOKHE (.nonama,
TA30BEIE U np.) (puc. 34) cocTOAT B OCHOBHOM K3 ry6yaToro BemecTsa.

T Ko W KocT? V HOBOPO3K/1IeHHOTO pefieHKa CKeJIeT COCTOMT B OCHOBHOM

g e . 13 xpameil. OkocTeHeHMe Xpsiiieil IIPOUCXO/IMT Ha POTs-
JEHHH BCEro IEepHoJia PasBUTHsi OpPraHM3Ma ¥ 3aKaHYMBaeTcsi B Bospacte 20—
24 net. B piHy KOCTH PacTyT 3a CYeT Je/ieHHUs KJIeTOK XPsLeBoil TKaHH, paciiosno-
KEHHOW Ha KOHIax Kocteil. Ilocie saBepuieHHMsi pocTa BCe XPSIIH 3aMEHSAIOTCS
KOCTHOIl TKaHblo. B TOMMIUMHY KocTH pactyT Grarofiapsi pa3sMHOXEHHIO KJIETOK
BHYTPEHHETO CJI0sl HAAKOCTHHLEL B riepnoz pasuTist opranmama pocT KOcTeit pe-
ryJIMpyeTcsl FOpMOHOM pocta. KocTHas Tkanb OGHOBISETCS: HA NPOTSIKEHHH BCei
JKH3HH YesioBeKa.

OBOBLNM 3HAHNS

CucTeMy ONOPHI U /IBYKeHHs1 06pasytoT ckesiet i Mpiiibl. Ckesier nocTpoeH 13
KOCTHOI1 M XpsillleBoit TkaHeil. B xuMuyeckuii cocTas kocTeil BXOAAT OpraHnyecKue
1 HeopraHuyeckue BeriecTBa. OpraHiyeckue BelecTda NpUaaloT KOCTAM rubkocTH
M yNpyTOCTH, 2 HEOPraHnyecKHe — TBePAOCTH M MPOYHOCTH. B JUTMHY KOCTH pacTyT
3a CYET JeJIeHNsT KJETOK XPALIEBOM TKaHU Ha KOHIAX KOCTeil, a B TOJLIHHY — 3a CYeT
PasMHOMKEHHS KJIETOK BHYTPEHHETO CI0A HAJAKOCTHHILBI.

- NPUMEHMUTE NONMYHEHHBLIE 3HAHUA |

Buibepume npasunviviii omeem (00U uUlU HECKONTHKO)

1. BuibepuTe TKanu, KOTOpbie SBASIOTCS COCTABJSAIOUIMMH CKeJieTa: a) Kocthas; 6) mbi-
meYHas; B) XpslleBasd; r') sluTeMaibHast.

2. VkaxuTte 3HaveHue KOLJAICHOBBIX BOJOKOH B KOCTAX: a) NPUAAIOT MM YIIPYTOCTH;
6) NpUAAIOT MM TBEPIOCTY; B) MPH/AIOT MM THOKOCTH.

3. Ykaxure, 6narofiapsi yemy KOCTH PacTyT B JUIMHY: @) A€JIEHMIO KJIETOK XpsuieBoit
TKany; 6) pasMHOXKEHMIO KJIETOK BHYTPEHHETO CJIOA HAJAKOCTHHIILE; B) PA3sMHOMKEHHIO
KJIETOK HA/IXPAUHMHILbI.

4. Ha xaxue KOCTH y IITAHTUCTOB B OCHOBHOM JleHcTBYeT Macca rpysa? Tlouemy st xoc-
TH crioco0OHBL BbiepRuBaTh OoJibLIHe HATPY3KH?

3. Kakoe sHayeHue ONOPHO-/IBUTATENBHON CHCTEMBI?

AdOKAXEM HA NPAKTHUKE
JIAGOPATOPHASI PABOTA Ne 1 (A)

Te m a: MuKkpockonuyecKoe cTpOeHne KOCTHOM U XpRIEeBOH TKaHe#h

O6opysoBaHMe H MaTepHaJ bl MHKPOCKOIBI, MUKPOTPENapaThi TKAHeH: KOCT-
HOIT ¥ XPSINIEBOI.



Xoa paGorm

1. PaccMOTpHTe 1011 MUKPOCKOTIOM MHKPOIIPENIapaT KOCTHOM TKaH|. 3apucyiiTe yBujleHHOE.
Ykaxute 0cOGEHHOCTH CTPOCHHs KOCTHOM TKAHH, KOTOpbie 00€CTIeaHBAIOT BbITOJIHe-
Hie ee (PyHKIMIA,

2. PaceMOTpHTE MO MUKPOCKONOM MMKpPONperiapaT Xpsimesoil Tkauu. 3apucyiire yBu-
neHHoe. YKaxuTe 0CODEHHOCTH CTPOEHHS XPALIEBOH TKaHH, KOTOPbie 06eCrieHBaioT
BbINOJHEHNe ee (DYHKIIA.

3. Cpenaiite BeiBozbI.

§ 10. CTPOEHME CKEJIETA YEJIOBEKA

BCNOMHMTE ocHOBHbBIE OTEJbI CKeeTa TIO3BOHOYHBIX KMBOTHBIX, OCOGEHHOCTH CTpoe-
HHSA T03BOHOYHHKA H KOHEYHOCTEHH.

Knioyesbie NoHATHS U TEPMUHBI: LUIOB, CYCTaB, Yeper, NO3BOHOYHUK, FPYAHAan KNeT-
Ka, CKener KOHeYHOCTeM.

" Kakme Ossator PA3/TMYAIOT HENOABIDKHBIE, NOJMYNOABMXKHBIE W TTO/IBHK-
coeaumenus Kocreli? Hbl€ (cycraBpl) coenmHenusi kocreii. Hemodeuscnoe
e CORJIMHEHME 06Pa3yioT, HalpUMep, KocTH yepena. Y Ho-
BOPOXK/IEHHOrO pebeHKa KOCTH uepella COeAMHEHBI Mexay coboil XpsiuieBoit
TKab. Co BpemMeHeM oHM cpacTanTcesi. HenoaBIXKHOCTL KOCTEH MO3IOBOIO OT-
Jieia Yepena AocTUraeTcst Graroiapsi TakoMy COeNMHEHMI0, Kak mos (puc. 36, 1),
KOr/1a MHOTOYHC/IEHHBIE BBICTYIIbI OHOH KOCTH BXOZAT B COOTBETCTBYIOILHE YIIy6-
JIEHWSI IPYTOi,

HMonynodeuxcnvie coeymnerns oOpasoBaHH XPSIEBBIMH Npocioiikami. Tak
coeHeHB! Meskay coboit nosponkH (prc. 36, 2). Brarogapsi BOSMOKHOCTH Xpsiie-
BOIi ITPOCJIOHKN COKUMATBCS U PACTATHBATLCSI 00ECIIEYMBAETCS ONpeeIeHHAs! 110-
ABHKHOCTH 1I03BOHOYHMKA. BO BpeMsi NpEDKKOB, X0ABOBI XPsiuy A€iiCTBYIOT Kak
AMOPTH3ATOPEI, T. €. CMATYAIOT Pe3KHe TOMYKH, obeperas Teo 0T COTPSICEHHI.

Hodsudcnoe coeqnenne Kocteii — 310 cyeras (puc. 36, 3). V cycrasa BBINYK-
JiocTh (TOJIOBKA) OZIHOI KOCTH BXOAMT B yray6uieHue Apyroii. Bsaumonpukacaempie
NOBEPXHOCTH NMOKPHITH! IMIa/IKUM (THATHHOBLIM) XPSIIOM, KOTOPBIH 3HAYUTEIBHO
YMEHBIIAET TPEHUE MEXY KOCTSIMH ¥ obJieryaeT ABIDKEeHUs B cycTaBe. Kaxapiii
CyCTaB CHaPY>KH OKPYXKeH CyCTaBHOII CyMKOil, 06pa3soBaHHON TIJIOTHOM COEOMHI-
TeNbHOM TKaHb1o. K Hell npHKpenyieHs! cBsiaku ¥ Mimsl. B cyctaBroii cymxe ecthb
HKH/IKOCTD, BbI/IENIsieMast B IOJIOCTh cycTaBa. OHa JieficTBYeT Kak CMa3Ka, yMEeHbLIAs

Puc. 36. Tkl coepuHesn KOCTed: 1~ HenoABIKHOE (LoB); 2 ~ NONYMIORBKHOE; 3 — NOABIKHOE (CYCTaB)

3-Biologija, 9k (rus)

e CTEQEHIE CKENETAHENQBEKA, 33



Puc. 37. Buap! cycTaBoB: 1 — 0IHOOCEBOM; 2 — OBYXOCEBOH; 3 — TPEeX0CeBoi

TpeHie B cycTaBax. Pasmuyaior CycTaBbl O/IHO-, IByX- M Tpexocesble. OiHOOCEBbIE
cyctassl (puc. 37, 1) (HanpuMep, JTOKTEBOIT) OCYIIECTBISIOT ABMIKEHHS! B O/HOM
HANpaBeHIH, IByXoceBhIe (puc. 37, 2) (Hanpumep, KOJEHHBII) — B IBYX HallpaBJie-
Husix, Tpexoceskle (puc. 37, 3) (Hanpumep, TazobenpeHHEII) — B TPEX HAIPaBJIeHHIX.

nobHas KoCTb 2
TeMeHHas
BepxHe-
YenocTHas
KOCTb NO3BOHO4HWK
KIIo4MLA
cycraB fpynuHa
BUCO4HER
KOCTb e6pa
KoCTb nneyesan JIOKTEBON
. Ckynosas :
® . KOCTb cycras
Ny4eBan KoCTb KOCTW Tasa
Bas K
noxTeBas KOCThb L
3anscTLe KOCTb
NACTb i
. Tas06enpeHHbIA
danaHru nansLes
KUCTH
GenperHHas
6HepLosan KOCTb
Gonblas
6epuoBan KOCTb
nNpeanMocHa
nMoCcHa
KOCTM Nansues L
CTOMb
Puc. 38. Ckenet yenoBeka: 1 — CKEeNeT rofloebl; 2 — CKeneT TyNnosuLLa
¢t £
LS - ‘-1"‘: & s



LWerHLIA oToen

rPynoHoI otoen
OTBEPCTHE NO3BOHKA
TENO
rPYOHON NO3BOHOK
BEPXHAR ayra
NOACHWYHBIA OTREN OTBEPCTHE NO3BOHKG
2 Teno
KPeCTUOBLIA OTen
KON4WKOBLIN OTAen NOACHWYHBIA NO3BOHOK

Puc. 39. Otpentt no3soHouHMKa (1), CTPOEHME NO3BOHKOB (2). (3aaamme. 1o/b3ysch PUCYHKOM,
U3YYUTE CTPOEHUE NO3BOHOYHMKA M MO3BOHKOB. )

“Kaxoe choenmé Ckener 4yesioBeka COCTOUT M3 CKEJIETOB TOJIOBBI, TYJIOBM-
cKeieTa yesoBexa? 114, KOHevyHocTel (BepxHuX M HIKHNX) (puc. 38). Ckener
* TOJIOBBI, WJIH Yepell, COCTOMT M3 IBYX OT/IEIOB: MO3IOBOIO
u yuuesoro (puc. 38, 1). K MosroBomy o1zie/1y Yepena OTHOCSTCSl TaKie HenapHpie
KOCTH, KaK 3ambLiA04Han v 1061as, a Takke NapHule — meMennan v eucounas. Ye-
pes 60.111.m0e OTBEPCTHE 3aTHIIOYHONH KOCTH NOJNIOCTH Yepena COeIMHSIeTCs] ¢ KaHa-
JIOM 1103BOHOYHHKA. KOCTH OCHOBBI Yepena UMEIOT MEJIKHe OTBEPCTHSI, YEPe3 KOTO-
PhbIie NPOXOAAT KPOBEHOCHBIE COCY/IbI M Y€PEITHO-MO3TOBEIE HEPBBIL.

Ckener auyesozo omoena wepena coctout u3 15 kocteii, caMpiMi GOMBIIHMM
13 KOTOPBIX SIBJIAIOTCS [TaPHbIE CKYI06BLE U BEPXHEHETIOCMHbIE i HETIADHASI HUNCHEe -
yemocmuan Kocrb. Huknss yemocTs ~ eIMHCTBEHHAs NOJIBHAKHAS KOCTH Yepena.

Cxener TyJIOBMIIA COCTOMT M3 NIO3BOHOYHUKA U TpyAnHEl. [loaBoHOUYHMK cOCTO-
uT U3 33-34 noszeonxoe: 7 weitnpix, 12 rpysHbIX, 5 NOSCHHYHBIX, 5 KPECTHOBBIX,
CPOCIIHMXCsl B OJIHY KOCTh — KpecTell, ¥ 45 KOIYMKOBBIX 1O3BOHKOB (puc. 39, 1).
Kaxzpnii (kpome nepBoro mieifHoro) No3BOHOK MMEET Teso, JYry M OTPOCTKH
(puc. 39, 2). Camplii THHHBIH OCTHCTBIH OTPOCTOK OTXOIUT OT CEPEAMHBI YTH 10~
3BOHKA Hasajl. Mexy TeJIOM NO3BOHKA M €ro Ayroii ecTb orepctue. OTBepeTHs
BCEX MO3BOHKOB 0OPa3yioT KaHa NO3BOHOYHMKA, B KOTOPOM HAXOJMTCS CITHHHOM
Moar. B npouecce pasBuTia vesopexa 00pa3zoBasoch YETHIpE ILUIABHBIX Haruba 1o-
3BOHOYHHUKA, KOTOPBIX HET Y JKUBOTHBLIX. ITH M3rHOBI ClIOCOGCTBYIOT COXpPaHEHHIO
PABHOBECH A, CMATYAIOT TOMKHU NPU XOAbOE, NPBIXKKaX.

IT03BOHKH Pa3HEIX OTJEJIOB NO3BOHOYHMKA PasWyHH 110 dopme 1 pasmepam. Mx
pasmephbl yBeJIMYMBAIOTCS OT LIEHHOr0 K NOSICHUYHOMY otzeny. Ilepseiii meiiHbii
IO3BOHOK, HA3KIBAEMBIN GmMJIGHMOM, He UMeeT TeJla M COCTOMT U3 AByX ayT. Bropoit
IENHHbIH T03BOHOK — snucmpoeit — umeer 3y6OBUAHEIN OTPOCTOK, BXOASINMIA B
OTBEPCTHE MEXIY AyraMH Ie€pBOro NO3BOHKA. BOKpyr 3y6OBMIHOIO OTPOCTKA Bpa-
H[AETCsE TOIOBA. ITO MECTO MO3BOHOYHHKA OY€Hb YYBCTBUTEJIBHO K TTOBDPEKICHUSIM.

I'pyanas KaeTka COCTOHT U3 2pydunst (TPyAHOIi KocTu), 12 nap pebep u rpyz-
HBIX NO3BOHKOB (puc. 38).

Pe6pa — 310 TIOCKHE Ayroo6GpasHEle KOCTH, MX 3aJHHEe KOHIBI IOABHIKHO
COEANHEHB! C NO3BOHKAMHU TPYAHOrO OT/ie/ia No3BoHOuHmKa. Cemb map pebep
(cnepBoii 1O CebMYI0) COMHHANTCS XPSIIAMH C TPYAMHON; CJAE/YIONIMe TPH
napel (8—10-51) pebep, NpUCOEAMHSISICH CBOMM XPSIIIOM K ITO3BOHKY HPEIBIYIIETO
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pebpa, obpasyior pebepHyio Ayry; nocsientue ase naps! pebep (11-5 1 12-51) He zo-
XOZIAT 0 AYTH M CBOOOAHO 3aKaHYMBAIOTCS B TOJIE MBI OPIOIIHON CTEHKH.
Iono6Hbe coeiMHEHNs KOCTEl TPYAHON KIETKH NO3BOJSIIOT H3MEHSITh ee 005eM BO
BpeMS IbIXanus, 4To obeciieuisaeT BIOX M BBIIOX. B CBSI3H ¢ BePTHKAIbHBIM I10JI0-
JKEHHEM YEJIOBEKA €0 IPy/Hasi KJIeTKa CHH3Y pPacllipeHa.

CkeserT KOHEYHOCTE M COCTOMT M3 CKeJieTa Nosica H cKeseTa CBOOOIHEIX KOHEeY-
Hocteil. (3adanue. Haildume na pucyrxe 38 nieuesoii cycmae u HA306UME KOCMU,
xomopuie ot coedunsiem.) Tosic BepxHHX KOHeuHOCTedi BK/IIOYaeT B cebsi napHbie
KOCTH TPEYTOJbHBIX JIONATOK M COEIMHEHHBIX ¢ HUMH Kmouni. Ha BHemHem yriny
JIONaTKH uMeetcst yraybseHue (siMka), B KOTOpOe BXOAMT IrOJIOBKa ILIeYeBOit KOCTH,
obpasyst niesesoit cycmas.

Ckener cBobopHol BepxHei koHeuHocTH (pykn) (puc. 38) cocTOUT M3 Tpex OTzie-
JIOB: TL7IeYa, peJuLiedbs U kuctu. (3adanue. Haiidume na pucynxe 38 cocmasnsiouue
pyKu u cycmasbl, obecnevusarougue ee dsuxcenus.) Ilneuo obpasyer nieyeBas KOCTb, KO-
TOpas B BEPXHEil YaCTH COEIMHSIETCSI C JIONATKOM, a B HIKHEl — ¢ KOCTSIMM IpeJiiiie-
ybst, 0Opasyst noxmeeoii cycmas. [Ipe/iiieube COCTOMT U3 [BYX KOCTeil: 10Kmesoi u
ayveeoi. C npe/LiedbeM COEMHSETCS KMCTh, 00pasoBaHHas KOCTSIMH 3alIsCThs, TISC-
i U ananramn naabues (eM. puc. 34). Hywkanit KoHer JryueBoit KOCTH € TpeMs KOC-
TSIMH BEPXHETO PAJia 3a11CThs 00pasyeT ayHesanacmuviil cycmae. 3anscibe COCTOHT
W3 JIByX PSJIOB KOPOTKHX MEJIKHX KOCTOYEK (MX BOCEMB), B COCTAB IISICTH BXOJIMT ISITh
uHHBIX Kocreit, Mananrn obpasyior ckeer nanbues. [lepsbiii, wik 6oIbIoi, nMeeT
ziBe (hasaHry, OCTATbHBIE NAIbIB! — 110 TpH. Bosbiio nasen mpoTHBONOCTABIEH OC-
TAJIbHBIM, YTO NO3BOJISIET Y€/TOBEKY BBINOJIHATH MEJIKHE M TOYHBIE JIBVDKEeHMSL.

IHosic HHKHUX KOHeYHocTel 06pasyloT NapHbie masoevie Kocmud 1 Kpecmyo-
ean xocmw (puc. 38). Criepein Tas0Bbie KOCTH COEAMHSTIOTCS, 06pasyst NOMYCyCTas,
TaK HasbIBaeMoe JIOOKOBOE cpaleHne, a c3aam (C KpecTHOBLIM OT/IeJIOM IT03BOHOY~
HHKA) — MAJONO/BWKHBIN cycTaB. biarosiapsi NpsiMOXOX/IEHHIO Ta3 y ueJIOBeKa
npouHblii ¥ mupoknit. Ha kaxioil TasoBol koctw ecth TasobepeHHas siMKa, B
KOTOPYIO BXOJIMT T0JI0BKa Ge/iperHoil KocTH, 06pasys mazobedperawiii cycmas.

B ckenere cBoGoznol nikHel koneynocTH (Horn) spiiessiior 6edpo, zonens v
cmony. Bepo cocTOMT M3 MacCHBHOI Gedpennoii xocmu, royieds — b6oavwoi bep-
406t u maroil bepyoesoil kocteii (puc. 38). Crona obpaszoBaHa CeMbl0 KOPOTKHMH
KOCTOYKAMHU Npeonmochsl, CPejii KOTOPBIX caMoil GOMBIION SIBJISETCS NATOYHAS W
TapaHHask KOCTH, NATHIO JVTHHHBIMH KOCTAMHM 7/0CHB. M KOCTAMH Naibues (MX Ta-
Ko€ e KOJIMYECTBO, Kak 1 B pyke). Ctona HMeeT CBOAYATOe CTPoeHue, YTo ofJier-
yaeT TOJYKH BO BpeMsi XOabOwI, Gera, npebkkoB. B coctaB HinpkHeit cBoGoHOI
KOHEYHOCTH BXOJMT M KOJIeHHAs Yaliedka ~ HeGobuIas TPeyroabHas KOCTh.

HUuTepecHo 3HaTh, 4TO... Camas gmHHas KocTe — beapeHHas, a camas KopoTkasi
(ot 2,6 00 3,4 MM g/iMHOMH) — cTPeMs — OHa M3 TPEX KOCTOYEK CPBAHEro yxa.

OBOBLUMM BHAHWA

Coenturerre KocTeit Moxket ObITh HETIOIBYDKHBIM (IIBBI ), TOJYIIO/BHKHBIM (110~
3BOHKH € ITOMOWIBIO XPsiila) ¥ MOABHKHEIM (cycTaBhr). CkeseT Yesnopeka CoCTOMT
13 OT[IEJIOB: CKeJIeTa NOJIOBhI, TYJIOBULIA, KOHEeYHOCTell. BepTUKanbHOe NOJIoXKeHHe
Te/a, U3rMOLI T03BOHOYHKKA, CBOJL CTONBI M OCOGEHHO CTPOEHHE KHCTH — OCHOBHbIE
OTJIMUMS €ro CKeJeTa OT CKeJleTa JKMBOTHBIX.

- MNPUMEHUTE NONYYEHHBIE 3HAHUS s |

Buibepume npasunsiivii omeéem (00un wiu HECKONHKO)

1. BribepuTe psajl KOCTel, KOTOpPblE COCTABJISIOT MO3TOBOK OT/IEN Yepera: a) 3aTbUIOYHA,
nobHas, TeMeHHble M BUCOYHBIE; 6) 3aTBLIOYHASL, JIOOHAS, CKYIOBbIE 1 BEPXHEUYENTOCT-
Hbl€; B) CKYJIOBbIE, HIDKHEUETIOCTHAS, 0OHAs, TeMEeHHbIE H BUCOYHbIE; I') BePXHeYeTIO-
CTHas, noGHAs, TEMEeHHbIE i BUCOYHBIE,



2. Briepute cocrapnsiolme rpy/Hoii kierku: a) pebpa; 6) rpyauna; B) rpyaHbie Mo3BoH-
KM; T) JionaTka.

3. Buibepurre THI coeiMHEeHHsI KOCTell MO3rOBOIO Yepera: a) HenoABMKHLI; 6) noxyno-
JBMOKHBIIT B) NOIBUHKHEBIA

4. YcTaHoBHTE COOTBETCTEHE MEXJLY OT/IeIaMM CKeJleTa BepXHell cBoboHON KOHEYHOCTH
U KOCTSIMH, KOTOpbie WX 00pasyioT:

1 Ineyo A noxrepas

2 Ipemmneyne b xocty nsicti

3 Kucre B ¢ananru nansues
I' rineyesas
J1 nygeBas
E xocTi 3ansictes

3. CxoHcTpyupyiite oTBeT B Bizie Tabnunbl. Kakwe oTAMYMs B CTPOEHHH CKeJieTa YeloBe-
Ka ¥ BBICHITHX MO3BOHOYHBIX XKHBOTHLIX? Yem ouu obyc/10BneHbI?

§ 11. CTPOEHHME U ®VHKI[UU MBI

BCNOMHMTE  Buyibi MBIIeYHBIX TKAHEH U MX CBOICTBA.

K04eBbIe MOHATUS M TEPMMHDE XKeBaTeNbHLIE MbiLLLLbl, MUMMWUYECKHe MbILLLb, Au-
adparma, MbilLLbl XMBOTA, MbiLULLI CNUHBI, ABYINAaBan MbilLLa, TPEXINaBas Mbilli-

ia, YeThipexrnasan MbilLLa, NOPTHRENXHAR MbiLLLA, MKDOHOXHaR MbILULLA.

L

Kakoe cTpoenne mbiim?

Meinins! y B3poOC/oro yenoBeka coctasisaioT 44 % obueit
MacCCHhI TeJia. Kaxcnas MBIl COCTOUT U3 60JTbI.lIOl"0 KOJH4e-

CTBA MHOTOSIIEPHBIX MBILEYHBIX BOJOKOH (pHC. 40, 1) M coepMHMTENbHOM TKaHH.
CBepxy MbIIma MOKPHITA TOHKOM COMHMTEIbHOTKAHHOH 06osoukoil — ¢hacyueit.
B Mbiime pacniosnoxeHbl KPOBEHOCHbIE COCY/ibI M HEPBHBIE BooKHA. CoelMHITe TbHAS
TKaHb 06pasyeT CyXOKHIIUS, ¢ TIOMON{BIO KOTOPBIX MBIIIIB IPUKPETUISIOTCS K KOCTSM.

CokpaTHTeIbHBIM 3JIEMEHTOM MBILIEYHEX BOJIOKOH SIBNSIOTCS GENKH — axmun
N Muozun. CKeneTHbe MBIUIBI HA3BIBAKOT HCUYEPYEHHBIMH, TaK KaK TOJICTbIE€ HHTH
MHMO3HHA pacnonaraioTcs Mex1y TOHKHMH HHTAMH aKTHHA. TaM, rjie OHH nepexKpbl-

BalOTCH, TOJI MUKPOCKOIIOM BHAHO TEMHYIO NOJOCKY, a I7l€ He [NepeKpbiBalOTCsHA

ceetnyto (puc. 40, 2). Hutu aktiHa ¥ MHO3HHA COeIMHEHBI MeXKIy cob0ii nornepey-
HBIMU MOCTHKaMH. COKpaieHue MbI HAYMHAETCSl ¢ BO30OYK/IEHHS MBIIIEYHBIX
BOJIOKOH HEPBHBIMHM MMITYJIbCAMH M 3aKJII0MAETCS B TOM, YTO HUTH aKTHHA C MOMO-
HibIO NMONepPeYHbIX MOCTHKOB BTATHBAIOTCH MEXTY HUTAMH MHO3HHA. ﬂ.ﬂl‘[Ha MBIIL-

LBl IPH 3TOM yMeHbluaercst. ObecneunBaeT cokpaienne My seprust ATO.,

Cepaevnas MbIuina Takxe o6pasoBaHa H3 MCYEPYEHHOM MbleuHoi Tkanu. Ho,
B OTJIHYME OT CKEJeTHOl, OHa COCTOMT M3 MBIII€YHBIX BOJIOKOH, CO€IMHEHHbIX
Mexay coboii 06pasOBaHMsSIMM, NPOBOASIIMMU MMIYJIbChl. Brarogapsi aTomy

BO30YIKAEHHE OT OHOM KJIETKH PAcCTiPOCTPAHSIETCST HA BCIO CePAECYHYIO MBILIILY.

dacus MbiluesHoe  Mvodubpunna 2

¥ MbILLEYHOE BONOKHO MbiLLLA

Puc. 40. Obyee cTpoeHUe CKeNeTHOM MblLLLib (1), CXeMaTu4eckoe CTPOEHKE MblLULb! (2)

&) o w8

e f

MUO3UH

aKTUH

4

~= CIRQEHME MVHKAMEI, ST



CreHKH BHYTPEHHHMX OPraHOB (COCYZIOB, KHIIE€YHMKA, MOYEBOTO IMy3BIPS U Jp.)
06pa30BaHBl M3 HEMCYEPYEHHBIX MBIIIEYHBIX BOJIOKOH — OJHOSIIEPHBIX BEPETeHO-
o6pasHeix KAETOK. VIX COKpaTHTeNbHBIE GEMTKH He HMEIOT CTPOTO YIIOPSA04€HHOTO
pacnonoxkeHust. OHM COKPAIAOTCsl MEJIIEHHO, HO JI/TUTENbHOE BPEMsI MOTYT HaXo-
JMTHCS B COKPalleHHOM COCTOSTHUH.

Kakue pasmmuaior Dopma ¢ BeJIMYMHA MBI 32BUCSIT OT (DYHKIMI, KOTOPEIE
OCHOBHBLIE PYIIIBI mmm? OHH BBLINNOJHAIOT B OpraHusMe. Paznmyalor JAIHHHBIE, 1T

e ~~~ POKHE, KOPOTKHE ¥ KPyTrOBBIe MBIIIIEL JJTHHHBIE MBITIIIE!

PacriosiosKeHb! Ha KOHEYHOCTSIX, a KOPOTKHe TaM, I/ie IBHKeHHs He3HAYUTEeNbHEBIE,
Hanpumep mexay pebpamu. IITHpoKHe MBIIIBI PaciofoKeHbl Ha TyAoBHIe (1IH-
POKasi MBIIIIA CIIMHEL), 4 KPYTOBhle (KPyrosasl MBIIIIA pPTa, KPYropas MbILINA I71a3a
U IP.) — BOKPYT OTBePCTHIl.

ITo rpynnam paznnyaloT MBILINB! TOJIOBBL, TYJOBUIIA, BEPXHHMX M HMKHHX KO-
HeyHocrel (puc. 41). o)

Cpeji¥t MBINII FOJIOBBI BEIIEJSIOT JKeBaTeNbHBIE W MEMIUYecKue. MKesamenvrvie
Mblaitybl TIOIHUMAIOT HIPKHIOIO YeJIIOCTh U IBUTAIOT €€ BIepel, Ha3ag WIu B CTOpO-
HBI, 06eCIIeYnBas KT MEPEXEBLIBAHES T Mumuueckue Moluigbl TIPUKPEILISTIOT-
Cs1 O/IHUM KOHIIOM K KOKe JIMIla ¥ NPH COKPAILEHHH NepeMelaloT OTAeNbHBIE €ro
Y4YaCTKH, NPHAABasi COOTBETCTBYIOLIeE BRIPAXKEHHE JIHIY, TO €CTh 0OeCIieuYHBaloT
MUMUKY. K MUMIYECKMM MBIIITIAM OTHOCSITCS] TAKMKE KPYTOBBI€ MBILILL] I71a3 K pTa.

6onbiuan rpyaHas . TpdneuuesnaHas
. Mblwua

JensToBuaHas
MbiLLLA

Tpexrmasas
MblLLa

> MbILULbI XXUBOTA



(3adanue. Ilodymaiime, y nodeii xaxoii npodeccuu Haubonee paseumvl MUMUYECKUE
Muiuigpl. Kax onu docmuzarom maxozo passumust 3mux muluiy?)

K MpImmam TyJIOBHINA OTHOCSIT MBIIIIBI TPYAHOH KJIETKH, KMBOTa M CIIHHBL
Mo, pacnosioxkenHbie Mexay pebpamm (mexcpebeprvie), a Takke Apyrue
MBITIBI TPY/IHON KJIETKH NPUHUMAIOT yyacTye B bixaHun. [ToaToMy MX Ha3hIBalOT
qeixatenbHeIMHA. K HUM oTHOCHTCsi M duagpazma. Bonbiie MBINIB TPYAHOMN
KJIETKH 06eCreYnBaloT IBUKEHNS BEPXHUX KOHEYHOCTEN.

Mpmnys! kHBOTa 00pa3y1oT CTEHKY OPIOLIHOI NONOCTH, YAEPKUBAIOT BHY TPEH-
HEi€ OPTaHBI, CIOCOOCTBYIOT COBEPLIEHMIO JABIXaTeNbHbIX ABIxKeHH. Eciu oxu
cnabpie, He TPEHMPOBAHHEIE, TO PH MOAHSTHH OOJBIIHMX IPY30B MOTYT PACXOIMTCS.
B ofipasoBaHHBIE MEXLy MBIfIIIAMI IIPOMEXYTKH T110/1 KOXY JKHBOTA MOTYT BBIXO-
[HTh BHyTpeHHue opranbl. Tak 06pasyioTcst zpbiowcu.

B/1o/ib nO3BOHOYHMKA PacoNoKeHbl MHOTOYHC/IEHHBIE MbIIbl cmuubl. OHu
ofecrednBalOT /IBUMEHMsT ITO3BOHOYHHMKA HA3a/l M B CTOPOHBI, IO/LIEPKUBAIOT TEJIO
B BEPTHKAIBHOM OJIOKEHHH.

ITo dhyHKIMAM MBIIIILI A€AAT Ha crubatesv U pasrubaresiv, OTBOHbBIE W IPU-
BOJIHbIE, MBIIIBI-Bpaiatean. Harnpumep, oy Mbmiust crubatoT pyky, Apyrue ee
pasru6aior; OZIHN MBIIBl NPUBOJIAT PYKY K TYJOBHILY, APYrHe — OTBOAAT HJIN
BpawaoT. CrubaHue 1peijieybsi B JOKTeBOM cyctaBe obecrieunBaer deyznasasn
mouuya (6uuenc), pasrubanve — mpexenaean (Tpuuenc). Menmus: nepezsseii no-
BEPXHOCTH Npeuiedbs obecnieunBator crubakrue, a 3ajHei yactn — pasrubanue
KHCTH Y NAJILIEB.

MBILIIB 0SICA HUDKHUX KOHEYHOCTEl! BBINMPSIMIISIIOT COPHYTOE BIIEPEZ TYJIOBH-
1€, OTBOAAT, pasrubalor n nopopaunBaioT 6eapo. Camas AnMHHAA Y YeoBeKa MOPT-
HsKHAs MBIIIIA pacriosioxkena Ha Geape criepe (puc. 41). Ona crubaer Hory B Ta-
300e/IpeHHOM ¥ KOJIEHHOM CycTaBax. Yembipexzrasasn mviuya Genpa pasrubaer ko-
neHHplil cycTas. Jeyenrasan mvtwya 6edpa crubaer koneHHsiii cycras. Ha sajneil no-
BEPXHOCTH FOJIEHH PACIIONIOKEHA UKPOHONCHAR Mbluya, cTibalolas cTorry.

Mbiuypi-epauyamenu nensiT Ha BpaliaTesiu Wen, TPY/IHOI KIeTKH U NOSICHHUIIBL
IIpu opHOCTOPOHHEM COKpAlleHMM OHW MOBOPAYMBAIOT ONpEENIEHHBIH y4acTOK
MO3BOHOYHUKA B IIPOTHBONOJIOKHYIO CTOPOHY.

HHTepecHo 3HaTh, 4TO... B tene venoseka HacuynteiBaercsi 639 mbitwly. OHu co-
cTasnsioT go 44 % macce! ero rena. Camasi JUIMHHEs U3 HUX — NMOPTHSKHEA MbILLLE;
camas KOpOTKas — CTPEeMeHH (cpeaHee yxo).

OBOBL WM BHAHUSA

ITo CTPOEHHIO MBILLITBI Y€JIOBEKA JIeJIAT Ha HCYep4YeHHbIe M HEMCYEPYEHHbIE. Co-
KpaneHusl Ml obecriedynBaloTCs IBYMSI BHIAMM HUTEBHIHBIX COKPAaTHUTENBHBIX
6e/IKOB — aKTHHAa ¥ MUO3HHA, 06pas3ylonmx MEIIEYHbIe BOTOKHA. MeXaHu3M Mbl-
HI€YHOTO COKPAIEHHS 3aK/II04YaeTCH BO BTATHBaHHH HUTEH MHO3HMHA MEATY HUTA-
MU aKTHHa 3a cyet sHepruy ATO®. Mpinib! COKpa@ioTest 11o/i BIMsSHHEM HEPBHBIX
umITysibcoB. OHM MMEIOT PasfiMyuHOE PacIoNoKeHHe OTHOCHTENILHO CYCTaBOB U
BHINOJIHSIOT pa3jiM4HbIe ABIDKeHns:: crubaune — pasrubanve, OTBe/IeHHE — TIPHUBe-
JeHHe, BpalleHne.

e MPUMEHWTE NMNONYYEHHbIE SHAHUA |

Buibepume npasunviiviii omeem (00UH UNU HECKONLKO)

1. Yxkaxwurte GenkH, SBJSIOLIMECH COKPATHTENBHBIM 3JIEMEHTOM MBIIIEYHLIX BOJIOKOH:
a) akTiH; 6) reMorsiobuH; B) MHO3HH; T') KOJIJIATEH,

2. BuibepuTe MBI, KoTOpas pasrinbaer JOKoTh: a) AByrnasas; 6) Tpexriagas; B) 4eTbl-
PEXTNABas; T) NeTBTOBH/HASA.

3. BuibepuTe Mbuiny, kotopas pasrubaet koJieHo: a) nByraasas; 0) TpexTiaBas; B) YeThl-
pexrnasas; r) NOPTHAKHAA.
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4. Ycranosure cOOTBETCTBHE MEJK/IY CYCTABAMM M MBIIIILAMH, KOTOPbie 00eCTieunBaioT HX
ABykerye (O/IHH OTBET JIMIITHHN ).

1 CruGanvie mpeJinieybs B JIOKTEBOM CyCTaBe A nByrnapas Meinma

2 PaaruGamnue rpejifiedssi B JOKTEBOM CYCTaBe b Tpexrnapas Mbinna

3 Crubanye KoseHHOrO CycTasa B uxporHoxHas Mbilia

4 Pasrnbanue KONeHHOIO CycTaBsa I' yeThIpexraBas Mbila
J1 nopTHSDKHAA MBILILA

5. O6wscHuTe, NOYEMY CKeJIET HIKHHX KOHEYHOCTel i MaCCHBHEe CKeJieTa BEPXHUX KOHEYHOCTell,

AOKAXEM HA NPAKTUKE
v JIABOPATOPHASI PABOTA Ne 1 (B)
Te M a: MUKpOCKONMYECKOE CTPOCHHE MbILLIeYHOMH TKaHN A

O6opynoBanmue W MaTePHaJibl: MMKPOCKOIBI, MUKPOTIPENAPaThi PA3HBIX TUIIOB
MBIIIEYHOM TKAHH.
Xon pabGotn
1. PaccmoTpuTe 10/l MMKPOCKOTIOM MHKPOTIPENAPaThi PA3HBIX THIIOB MbIIEYHOI TKaHH,
3apucyiite ux. Ykaxure 0cCOGEeHHOCTH CTPOEHHs! KXKIOTO THIA, KOTopbie obecrieyuna-
10T BblNoJiHeHue uX GyHKimii,

2. Cnenaiite BHIBOJIbL.

§ 12. ®U3BUYECKUE KAYECTBA MBIIIIIL.
PABOTA MBIIIII

BecnomMmHuuTe 3 kypca Quauxa, 94To Takoe CHla, MeXaHHYeCKast paboTa.

KniloueBbie NOHATUA U TEPMUHBI CHAA MbiLLLL, BLIHOC/TMBOCTE MBILLL, CKOPOCTL CO-
KpaljeHna Mbillill, TOHYC MblLLLL, cTaTuyeckan paGora, AmHamuyeckan pabora MbiLuil.

Kaxossl (ussaeckue K PH3HIECKIM CBOICTBAM MBI OTHOCAT: CHITY, CKOPOCTB
CBOIiCTBa Mpmun? COKPAIIEHH s, BBIHOCTHBOCTD ¥ TOHYC. CHJla MBIy xapaKTe-
T pH3yeTcsi BeJIMYHHOI MAaKCHMAIBHOTO HAMDSDKEHWSs, KOTOo-
PO€ MOXET Pa3BHTh MBINILA BO BpeMs cBoero BosOyxaerus. OHa 3aBHCHT OT MacChl
COKPaTHTETHHBIX GE/IKOB: aKTHHA H MHO3HHA, KOJIHYeCTBa OLHOBPEMEHHO BO3OYK/eH-
HBIX MBILIEYHBIX BOJIOKOH, YaCTOTBI HEPBHBIX HMITYJILCOB, MOCTYMAIOIIX K MBIILIAM.
Yem Gonbline B MBIIIE COKPATHTENLHEX GeIKOB, TeM GosTbiie ee CUla M Macca.

Takum 06pasom, CUNy MblLLILL MOXHO YBENMYUTh, YBENMYMBANA B HUX KONMYECTBO CoKpa-
TUTeNbHLX 6enkos. Moatomy moboii yenoBek Npu YCNnoBMK NPaBMUNLHON TPEHWPOBKM
MOXET AOCTUIHYTh 3HAYMTENBHOIO PA3BUTUS CKENETHOW MYCKYNaTypbl. 3aHATUS CUNOBbI~
MU yNpaxHEeHUAMMK crefyeT HauMHaTb He paHblue 14—-15 nert.

CkopocTh cokpanieHHs MBI ONpeLeNseTcs BpeMeHeM, 3a KOTOPOe MBIIIIA
cokpamiaercsi B pacciabusiercs. UYem kopoue 310 Bpemsi, TeM 6GOJIbLIE CKOPOCTD
cokpaueHus. MpleyHas cHCTeMa HMeeT MeJuieHHEle U ObicTphle Mbinsl. Meg-
JIeHHBIE MBITIIBI — 3TO MBIIIL{B! CIHHBI, HKPOHOXKHast Mbiia. K 6BICTpBIM MBIIIIAM
OTHOCSITCS! MBILITIBI KHCTH PYKH, I71a3a.

BbIHOC/MBOCTD MBIIIIL — 3TO HX CNOCOOHOCTD OTOE BpeMsI TIOUIEPKUBATh 3a/IaH-
Hbi# puT™ paboTsr. MBNIIIbI YeT0BeKa BCeraa HaXoMsATesl B COCTOSHAM ONPE/IEIEHHOI0
MOCTOSIHHONO HalIpsKeHHA — TOHyca (OT rpey. mowyc — Hanpspxenne). OH onpenenser-
csl IIPUPOHBIMY CBOCTBaMM MBI M BJIMSHHEM HEPBHOI cuctembl. B cocTosum
TIIOKOS! MBIIIILI YIIPYTH UM 3/aCTHYHE! (UIaro/iapsi TYpropy MbIIIEYHBIX KJIETOK, TO €CTh
MOCTOSIHHOMY JIABJIEHWIO LUTOILIa3Mbl Ha MeMOpaHy. K MbIiniam noctosiHHo nocryma-
10T HEPBHBIE MMITYJIbCh], KOTOPbIE TOXe HOJUIEPIKHBAIOT HESHAYNTETBHBINA TOHYC MBI
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Yro Takoe pabora Mbim?
e CTIOCOOHBI BBITIOJIHSATH M€~

ToHHueckne cOKpamnieHHsi, HampHUMep MEIIIL]
JKUBOTA, YIIEPKHBAIOT BHYTPEHHHE OpPraHbl B ONpe-
JIeJIeHHOM TOJoXeHUH. TOHyC HeHcYepyeHHBIX
MBI cOCYOB obecreurBaeT HEOOXOMMMBI IaMeTp
COCY/IOB H, TAKHM 06pasoM, KPOBSTHOE IaBJieHHe.

Ilpu coxpameHuy MbIIbI

xanuyeckyto pabory. M3 kypca (pM3HKH BB 3Hae€Te,
4TO BeAM4KHa paborsl Mpinsl (A) onpesensiercs
npousBegeHiem cunbl (P) Ha paccrosuue (§), Ha
KOTOpOE JIaHHasi CUJIA TIepe/IBUHET TPy3, HIH NPOM3-
BeieHHeM Macchl (m) Ha Bbicoty (f) OIHATS TAHHO-
ro rpysa. Hanpumep, ecsi Tspkea0atseT nogHMMaeT
mrranry maccoii 100 kr Ha Bricoty 2 M (puc. 42), To
BBINOJIHeHHas paboTa GyneT cocTaBnsaTh: Puc. 42. Tamenoamer

A=mxh=100 x 2 = 200 KI'/M, i 1962 Tx NOOHWMAET LUTaHIY Maccomn
HJIH HbIOTOHMeTPa (0/1HA KMJIOTPAMM-CHJIA PaBHSIET- 100 «r Ha BbICOTY 2 M
cst npubnusuresnsHo 9,81 Hetotona).

Pazmuaior CTaTHYecKylo M AMHamMHyYeckyto paborty. Cmamuuecxkyio (OT rpey.
cmamoc — HeNOABVKHBINA ) pabomy BHINOIHIOT MBIILILB YETTOBEKa, KOT/Ia OH He /IBH-
raercsi (CTOMT) MJIM IEPXKUT KaKOI-TO rpy3. B TakOM COCTOSIHMM €ro MBIl Haxo-
NATCS B JUIMTEALHOM Hanpsikernn. Crarndeckast paboTa MBI O4€Hb Y TOMMTE bHA.

Junamunecxyro (OT rpey. Qunamuc — CBSI3aHHBIH € IBIDKEHHEM, C1ia) pafomy
MBILILBI BHITOJHSIIOT BO BpeMsi JIBIDKeHHI yesoBeka (Oera, Xoabhbl, IiasaHbs
1.21.). IIpn 310M COKpaIeH st MBILIL YepPeAyIOTCsi ¢ UX paccnabiennem. Jlnnamuye-
ckas paboTa MeHee yTOMHTEJbHAsA.

" Yyo Takoe yeranocm, DPIONHEHHE NPOJOKUTEBHON M HHTEHCHBHOM paboTh

MBI, KAKHe ee npiyuusi?  TPHBO/IIT K YCTANOCTH M. Bpems passuTHs ycTanocry

~e=—=  3aBMCHT OT XapakTepa TPy/ad. YCTaloCTh BCJENACTBHE JAMHA-

MUUecKOlH paboThl HACTYIAET M3-3a HEAOCTATOYHOIO CHAGKEHHST MBI KHCJIOPOZIOM,
yMeHbUIEHNS 00Pa30oBaHMs SHEPIUH, HAKOILIEHHS IPOYKTOB PacilielIeHUS YTTIeBOJIOB.
Mocne ypeamepHoil hU3MHECKON Harpy3km Kaxablii n3 sac owywlan 60Nk B MbiLLLaX.
3710 06BLACHAETCA HENOJHLIM OKUCNEHWEM YINEeBoAoBs, B peaynsrarte koToporo o6pasyercs

BELLECTBO MONOYHas kmucnora. Co BpemMeHemM OHa pacnafiaeTcs Ha yrnekmcnolii ras v Boay,
BbIBOAWTCH M3 OpraHuama v 60Nk NPOXoaMT.

Tak nonesHa uau Bpeata ycranocts? Kaszanock 661, OTBeT 04eBH/IEH ~ Bpe/iHa.
Ho ¢ ¢msunonornyeckoil TOUKH 3peHUs YCTAIOCTD — 3TO I0JIOKHUTEIhHOE STBIIEHHE,
Bpeano nepeyromienue. CymecTByeT O¥eHb BaKHas GHONIOTHYECKas 3aKOHOMep-
HOCTB: NOCJIE OKOHYaHHsT pabOTeI, TPUBE/IIEH K YCTAIOCTH, B NEPHOJ OTABIXA TPY-
A0CNOCOGHOCTD MBIIII HE TOJIBKO BOCCTAHABIMBAETCS, HO U BO3PACTaET, YTO CBA3A-
HO € MpUCIOCOOUTENTbHBIME MEXAaHU3MaM#M OPraHM3Ma. JTO SIBJIEHHE Ha3bIBalOT
ceepxsoccmanoenenuem. Braropapst 91T0My MBI MOTYT BBIOTHSTS €1iie GObIIyio
paboTy, uem 10 pasBuTHsl ycTanocTh. IIpU 3ToM HOBasi yCTaloCTh COCOOCTBYeT
ewte GOMBIIEMY CBEPXBOCCTAHOBJICHHIO, a4 3HAYNT, ¥ Goibluel TPyA0CToCOGHOCTH.
Takum o6paszoM, Ge3 ycTanoCTH HEBO3MOXKHO HOBBILIEHHE TPYAOCTIOCOOHOCTH
MBIIIL. ITO XOPOILIO 3HAIOT CIIOPTCMEHHL. Takasi 3aKOHOMEPHOCTh XapaKTepHa BCeM
TKAHsIM, OpraHaM ¥ IaXke HEPBHOM cHCTeMe.

OpfHAaKo oYeHb ANMTeNBLHAn N MHTeHCuBHan paboTa MOXET NPUBECTM K NepeyTomne-
HWI0. Mpu NepeyToMNeHn MCHEpPNLIBAIOTCH 3HEPreTM4eckMe pecypchl KNeETOoK, MOryT pas-
pyLiaTbCsl MX opraHennsl, rmbHyT camm kKnetku. Hrobbl NpefoTepaTMTL NepPeyToMeHue,
cnegyer uaberarb Ype3mepHbix Harpy3ok 6e3 nocTaro4Hon Gr3nHeCKon NOAroTOBKM.

Yepenoanyie HU3NYECKHX HATPY30K M OTABIXA SIBJSETCS OAHUM U3 CHOCOOOB
TIOJUIEPIKAHUS BHICOKOH TPY/10CTIIOCOGHOCTH H NpelyNpesKaeH s Nlepey TOMIeHHS].




340POBbLE YE/TOBEKA

3a cuem monyca moiwy, coxpansemcs ocanxa mena. CHUNCEHUEe MOHYCA Mbituy, O~ E
puyamensio eiusem na desmensnocmy ecezo opzanuama. Ipununoii chuxcenus |
monyca Moliuy, Mozym Goimo ompuyamevivie IMOYUY, HAPYWENUS PeHUMA OHA, |
ocobenro nedocvinanue, nepeymomrenue, nedocmamox eumamunos. IHosmomy |
| noddepicusaiime MOHYC CEOUX MbluY, NOCTOSHHBIMY QOIUPOBAHHBIMY (PUIUHECKU- |
S HAZDYIKAMLU, NPUOEPICUBAACS PEHUMA MPYOa U AKMUBHO20 0MObLXA. J

OBOBLMNM SHAHUSA

Mbuiipt UMErOT Takue (pu3IHecKre CBOHCTBA: CHITY, CKOPOCT, BEIHOCIHBOCTD M TO-

Hyc. Baxioit xapaktepicTuxoit yHKIMOHATBHONO COCTOSHUS MBI SBAETCA WX TOHYC.

Mpliist BO BPeMsi COKPAIeHMs MOTYT BBUIOJHATh MEXaHMIECKyK paboTy.
Cawmoit npostykTuBHO# paboTa GyzieT npy CPeHUX HArPY3KaX M CPETHEM TEMTIE.
L]

p NMPUMEHWUTE NONYYEHHBIE 3HAHMUS =

Boibepume npasunsuviii omeem (00un unu HecKkoIvKo)

1. Vkaxute Pusuyeckoe KayecTBO Mblin, 61arofiaps KOTOPOMY COXPAHSIETCS OCAHKA Te-
J1d, YACPAKHUBAIOTCA B ONPEAETCHHOM TI0JIOXKEHHY BHY TPEHHUE oprambl: a) cuina; 6) cko-
POCTb COKPAlleHNs; B) BBIHOCIUBOCTS; T') TOHYC.

2. OnpesieTe, CKONBKO LIIOKO3BL A0JKHO OKUCMTBLCA B MBITINAX UL TOTO, YTOOBI NOJI-
HsTh WITAHTy Maccoii 50 Kr Ha BRICOTY 2 M, €C/IM M3BECTHO, YTO BO BpeMsT oKucseHusi 1 r
LIHOKO3k Bptessierest 17,2 k/lx snepruum: a) 57 1; 6) 90 r: 8) 180 1; 1) 570 1,

3. Onpenemte, kakylo pabory (B [I) BBINOJNHSET TSIKENOATIET, €CAM OH {I0HUMAET
wranry maccoit 80 kr na Bbicoty 2 M: 2) 156,9; 6) 1569,9; 8) 160; r) 1600.
4. OxapakTepusyiite (huanHeckue CROMCTRBA MBILILL.

3. Yem oTunyaercs cratudeckast pabota oT munamuteckoii? [louemy cratuueckas pabota
yToMaser Gosiblile, 4eM qUMHAMUYECKas?

AOKAXEM HA NPAKTHUKE

JIABOPATOPHASA PABOTA Ne 2

Tem a: YeranocTs npyu crartMyeckux U ANHaAMHUYeCKUX Harpyskax. Bausnue
PUTMA M Harpy3Kku Ha pa3BUTHE YCTanocTu

OGopynoBanue M MaTepHANBE FAHTEY, CEKYH/IOMED UJIY Yachl.

Xoxn paborh

1. Bosbmute B pyky raHTe i Maccoi o 3 k. PassesuTe pyku B CTOPOHBI, TIOTHUMUTE UX 710 YPOB-
Hsl ILIEYA ¥ JIEPIKHTE B 3TOM MONIOKEHHH CTOJTHKO, CKOTBKO cMoskeTe. Bpems sadukeupyiire.

2. BosbMuTe B DyKH TaKue e TaHTeJM, a I0TOM PUTMUYHO NO/IRUMAIITE ¥ ONyCKATe uX.
3admkcupyiite BpeMs, KOIa NOYYBCTBYETE YCTAIOCTh.
3. Cpenaiite BBIBOZIBI.

§ 13. ®OPMHUPOBAHME OCAHKH YEJIOBEKA

BcrnoMHUMTE 13 Kypea Ocroent 300poebst, HTO TAKOE OCAHKA M KAKOE ee 3HaYere.

Knioyesbie NOHATUA 1 TEPMUHLI NPABMABHAS OCaHKa, FPYAHOI KUdO3, NOsSICHNY-
HbIA NOPAO3, CKONWO3, NOCKOCTONNE.

Y10 Takoe ocatka 1WAKIOMY HeJOBEKY CBOMCTBEHHa ONMpeNeeHHAas OCAHKa,

M Yem ona o0yciiopiena? 1O €CTh IOJIOKEHNHE TeJa BO BDEMs CTOSTHHS, CHIEHWS,
e x0onb6n1, BEmMoHenns pabots.. Oua obycoBnena pasBy-
THeM ckeslera u Mbilil. Ocanka GOPMUPYeTCs B IETCKOM ¥ I0OHOLIECKOM BO3PACTe 1
MOXET MEHATBCsL Ha IPOTSHKEHNH KU3HU Yestoeka. [{7s popmupoBanus mpasuib-
HOM ocaHKkM 60MbIIOe 3HAYEHNE UMeeT PasBUTHE MBIIIEYHOH CHCTeMbl, 0cOBeHHO
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HODMANLHOE MONOXEHUE CKONMMO3 Nopaos  kudos paseuTve kudo3a  PasBUTUE CKONMO3a

Puc. 43. MNpuynHb HAPYLLIEHWA OCAHKU

MBI TYJIOBHIA. XOPOILIO Pa3BUThHIE MBIIII[H TPeNyNpeXxaaoT AehopMarHio Koc-

Tell MO3BOHOYHWKA IIPH HAarpy3Ke Ha HUX. .
[IpaBusbHAasT OCAHKA XapaKTEPU3YETCsl yMEPEHHBIMW M3rHOaMu TTO3BOHOYHHKA,

Pa3BepHYTHIMHU ILTeYaMH, IPSMBIME HOFaMH € HOPMaJIbHBIM CBOJIOM CTOM. Y Joziel

€O CTPOiTHOI OCAHKOI I0JI0Ba Beer/ia ICPXKUTCS MPAMO, IPy/IHast KAeTKA BHICTYTIAeT

HaJ }XHBOTOM, ¥HUBOT NOATAHYT.

Kakue pazmmaior |1PV HETIDABUJILHOM OCAHKe y WeJI0BeKa oJI0Ba HakjloHeHa

Hapymenus ocanku? WM BRIBUHYTA BIEPEJ,, TPY/IHAsA KI€TKA B/IaB/ICH, [IeYH

e~ CBEMICHBl K IPY/H, JKUBOT BBHIIHPAET. ITO 3HAYUTETHHO

yesioxHsieT paboTy BHYTPEHHMX OPTAHOB, OCOOEHHO OPTaHOB JIIXaHHs, CEPALA, CO-

CYZIOB TOJIOBHOTO MO3ra. Pa3nnuyaior Takue OCHOBHBIC TMIIBI HAPYIICHUS] OCAHKH:
HOSICHUYHBIH JIOPA103, rpy/iHOoit kndos, ckomios (puc. 43).

Hoscnuunbiii 10p0o3 (OT rpey. — BRITHYTHIN) — Ype3MepHBIi H3ru6 no3soHoy-
HUKa BHEpell B nosichuyHom otaene. Ipyonoii xugos (ot rped. — COTHYTHIT) —
ypeaMepHbil u3rub NMO3BOHOYHMKA B IPYAHOM OT/iese (Kpyrjasi ciiMHa — CyTy-
n0cth). Cxonuo3 (0T rped. — KpuBoit) — G0KOBBIE UCKPUBJIEHNS HO3BOHOYHHKA, KO-
TOPHIE € BO3PACTOM MOTYT HPUBECTH K 3HAYHTETLHBIM OCIOKHEHUSIM.

JledexTs! ocaHKN BOZHMKAIOT IIPEUMYIIIECTBEHHO B JIETCKOM ¥ IOHOILIECKOM BO3Pac-
T€, KOT7IA B IO3BOHKAX M JAPYTHX KOCTSIX IPY/THOIM KJIETKH €11je MHOTO XPALIEBOH TKAHK.
CambIMi PacrpOCTPAHEHHBIMHI TPUYHHAMM STHUX HapyIneHnit siBistoTes Hecobmozie-
HHe THTHEHNYECKHX TIPABHJT CHEHIS 32 PabOYHM CTOJIOM WM TTapTO# (HEpaBiIbHast
11034, TIOCTOSTHHASL CYTYJIOCTh); HECOOTBETCTBHE BHICOTHI pabovero ctona pocty pebex-
Ka; IUI0X0e OCBellleHre; TIOCTOSTHHOEe HOIIEHWE TS/KeJIoro nopTdens B OHON PyKe; COH
HA OYeHb MSITKOIT MJTH BOTHYTOM KpoBaTH. PasBuTHIO HAPYIIEHHIT OCAHKH CTIOCOOCTBY-
10T TAKKe HEJIOCTaTOYHOE TINTaH|e, HeZIOCTATOK BUTaMWHOB. [Ipofomkuremshbe oTpy-
LateabHble SMOLUH, Tiepey TOMIeH e CHIKATOT TOHYC MBI M WX POJTh B TIOIAEPXKAHUH
ocanku. Bee a1i HapyeHUss HeMHHYeMO TIPHBOZAT K UCKPHBJIEHHUIO TIO3BOHOYHIKA.

3/10POBbE YENOBEKA

Ilpasunsnas ocanka A6AAEMCA OOHUM U3 BANCHBLY PAKMOPOE 300P06HSL UeA08eKa.
Ona saxcna ne monsko ¢ ICMemu4eckoll MovKu 3peHus, oHa AIAEemes YCI06UeM
ORLA HOPMATLBHOZO PAIBUMUS U PYHKIUOHUPOSAHUA EHYMPENHUX 0pPZaH08, obecne-
YuBAEM BOIMONCHOCTNL PAIHOOOPA3HBLX OsuNcenUil. A 3mo, 6 umoze, cnocobemsyem
HOPMARBbHOU pabomocnocobHOCMI OpeanuMa.

A ——t S i

TO TaKoe IIOCKOCTOnHe? K napyumenusim

et e remmeene. PASBHTHS] OTIOPHO- - i ¥ 2
JIBUTATENTbHOM CHCTEMBI B IETCKOM BO3pacTe . ., B
OTHOCUTCA IWIOCKocTOTHE (pHC. 44) — yIuio- ’ d/;:) o :L,
IlleHWe CBOJIA CTOMBI, M3-3a KOTOPOIO OH e P )
YMEHBIIAETCS U YEJI0BEK OIMPAETCs HA BCIO
noBepxHoCcTh ctorbl. Kak pesysbrar, cku- Puc. 44. Hopmanskas crona (1),

MAIOTCS] KPOBEHOCHBIE COCY/Ibl, HADYIIAETCS nnockocTonue (2)
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KpoBOOOpAIIEHHE CTONIBL, ITOCTOSHHO Pa3ApaxkaloTcs ee HEPBHblE OKOHYAHHS. A 910, B
CBOK O4Cpe/lb, BhI3hIBACT 6Gonesnie OLIYUICHHA B CTYTHE, KOCTOYKAX, roJIeHW H H3Me~
Henue noxoaku. InockocTonue pasBuBaeTcst B pesysbTtare caabocTy MBHLIT CTYITHH,
YPE3MEPHOIT MACChI TeJia, TTOCTOSTHHOTO HOLIEHUs 00yBH Ha BBICOKHX KabryKax.

Homuure! IlepeHocst rpyssl, paBHOMEPHO HarpyXaiite obe pyku; 3a CTONIOM
CHUTE POBHO, He crubaiiTech B CTOPOMY; PEryJisipHO BBITIONHSETE (hU3NYECKHe
YIPAXKHEHUSA JUIA YIIYYIICHHA OCAHKH.

OBOBLUNM SHAHWUS

IpaBnibhast ocanka SABNSETCS YCIOBHEM HOPMAJIBHOTO Pa3sBHTHS W (DYHKLMOHH-
POBaHNs BHYTPECHHUX OPTaHOB W MPEAYNPEKIACHHMA HAPYUICHHI OTIOPHO-IBUTATE b=
HOIt cuctembl. (DOpMHPOBAHNE NPABHABLHONW OCaHKM O0ECTIeYMBAeT HOPMAJIHLHBIN
pocT M passuTHe opranuaMa. I napnas posb B (POPMMPOBAHMHN NPABHIBHOH OCAHKH

NPUHALIEKNT PU3NUECKOii KyIBType M COOMONCHNIO TIPABHI THTHEHBL. .

NPUMEHUTE NOJIYHEHHBIE 3HAHUSA =4

Buibepume npasunvnsiii omeem (00un unu HeCKONbKO)
1. Buibepute THII HApYIIEHUs OCAHKY, TIPH KOTOpoM HabuioiaoTes 60koBbIe U3rHObI No-
BBOHOYHMKa BIIEpEIL: a) sopaos; 6) kudos; B) ckonmos.

2. Vkaxwure NelicTBUs, KOTOpPble HEOOXOMMO BBITIOJIHATS, YTOObI IPEJlYNpe/uTh Passu-
THE CKOJIMO3A: a) HOCUTH B OAHOI pyke noptdeinn; 6) HOCHTL Ha CNIMHE PIOK3aY0K;
B) CNaTh Ha BOTHYTOIl KPOBaTH; I') CNaTh HA OPTONE/IMYECKOM MaTparie.

Vkaxute npaBnia, KOTOPbIX HA0 NMPHIEPKUBATLCSA, YTOOR! NpeNyNpennTs aedopma-
LHH CTYTTHM: a) HOCUTH 00yBb Ha BbICOKHX kabnykax; 6) HocuTb 00YBb HA YMEPEHHO
BBICOKMX KabJIyKaX; B) MOCTOSIHHO HOCHTB TSUKECTH; T) usberats NoJIHMMATD CIHITKOM
THHKEbIE NMPENMETEI.

4, JlokaxuTe MOJIOKUTENBHOE BAUsHUE (DUSKYJIBTYPbI HA PasBUTHE OTOPHO-/IBUTATE b
HOM CHCTEMBI.

w

$ 14. nEPBASI NOMONIb NPU NOBPEXK/AEHUH
ONMOPHO-/IBUTATEJBHOU CUCTEMBI

BcnoMHWTE crpoenve cycTaros.

Kaxo# 0. ma Gurms nepeas
NMOMOIIL NPH PACTANKEHHAX,

Knioyesble NOHATUSE U TEPMUHDIL: YIUMG, BRIBMX, NEpEnom.

PacrsieHusi — 370 MOBPEXKIEHHUS CBA3KH, COEMHAONIECH
Koctn B cyctaBe. OCHOBHBIE TIPM3HAKH PACTSKCHUS —

yimuGax u Bbipaxax? CH/IBHAS 6016 1 oTex BOKpYT cycTapa. [Ipu pacTsokeHuM K
S ————————  TIOBPEeXJICHHOMY MECTY CJIelyeT HEME/ITIEHHO TTPHJIOXHUTE
XOJIO/l, HaTpUMeEP KyJieYeK €O JIBAOM WM CHETOM, TKaHb, CMOYEHHYIO XOJOJHOU
BOJIOH, TJIOTHO 3a0MHTOBATH CYCTaB; 00paTHTBCS B TPABMOMNYHKT.,

Yum6 — 370 MOBpPEX/CHNE MATKHX TKaHell, YacTo CONPOBOXKAAIIEECs KPOBO-
M3THAHUAMM TTo/1 Koxy. Ileppas nomonts u 1evenne Takue Xxe, Kak U ITPH pacTsixke-
Hum. Crioco6pr HaoKeHHs! TTOBA30K NPHBEJICHBI HAa PUCYHKE 45.

BeIBHX — 370 cMeIneHHe KocTeil, PN KOTOPOM CYCTaBHAs TOJIOBKA BBIXOAMT U3
cyctaBHOii aimku. OH MHOT/Ia CONPOBOXKAETCS PACTHKEHHEM CBA30K M MBI, Pa3-
puIBOM cycTaBHOi cymku. 3anomuure! Hukornia He Bnipasusiiite cycTaB camu, 310
MOXKET TIDHBECTH K Pa3phiBY KPOBEHOCHBIX COCYZIOB M HEPBHHIX BoJiokoH. Ilpm
BBIBMXaX, KaK W NPH PacTsXeHMsX, CHayYala NPUKAAZBIBAIOT XOJIOJ; HETIOJIBUXKHO
(uKcHpPYIOT cycTaB, NPHOWHTOBHIBAsE K HEMY IOCTOYKH WJIH IPyTHe TBEPABIE TPe/l-
metsl. [locTpanasimero otnpasssitot B GomsHmLLy.
et i e DJIATOAAPS OMIPENENIEHHOMY PpacTONIOKEHHIO KOCTHBIX

TIPH TiepeioMax KocTeil? TLIaCTHHOK KOCTH UMET 60!11)“{}"!0 IMPOYHOCTD Ha pacTsiyKe-

s — nue H ckatue. [To oTHOWEHMIO K crubanuio, H ocobeHHO
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crivpansHasn NoBA3ka  CrivpanbHas NnoBAsKa konocosuaHas KpECTOBWAHAS cnupaneHan

KOHEYHOCTH PYAHOM KNETKM noBsaka NoBA3KA Ha KMCTL ~ 10BA3KA
Ha naney

= B

» ¢ .‘f (i
" KOCBIHO4HAS i
npalesuaHas Wpaues
noaﬂaxa”ﬁoca e MOBA3KA FONOEb! KpeCToBUAHAS
NOBA3KA TEMEHM

noBA3Ka

KOCHLIHO4YHESA MNOBA3KA KOCBIHOYHARA KOCbLIHOYHERA KOCbIHOYHa#
NOKTEBOro CyCrasa rNoBA3KA Ha nNneye noBsA3Ka CTorn.l NMoBR3KA MNATKA

Puc. 45. Cnocobbl HANOXEHWA NOBA3OK

CKPYYMBaHMIO, IPOYHOCTH KOCTei 3HaYNTeNIbHO MeHbille. Hapyiuenne 1eJI0CTHOCTH
KOCTel HasplBalOT mepesoMamH. Yaile Bcero NpoMCXOAST MEPEAOMBl KOCTEH KO-
HeyHocTeil. Pexe — kocrell yeperna, KIHOYHIB], TA30BOTO 105CA.

IlepesioMsl GBIBAIOT 3aKPHITHIE U OTKPLITHIE. IIpH 3aKpbimuix nepeomMax KoHed-
HOCTel oIy IaeTcs cubpHash 601k, NOBpeXIeHHOe MecTo oTekaeT. Minorna nabumona-
eTcs uaMeHeHue JOPMBI KOHEYHOCTH 13-3a CMEIIeH s cJloMaHHOM KocTH. [lepBast mo-
MOIb IIPY TlepeJioMax 3aKIF0YaeTcs B 00€3IBMKHBAHNN TIOBPEKICHHOH KOCTH, YTOOb!
IpY IBMKeHNH M30eKATh PaspbiBa KPOBEHOCHBIX COCY/IOB, HEPBHBIX BOJIOKOH €€ OC-
xonkamu. Jlns aToro HaxJIAILIBAIOT CTAHAAPTHBIE NIWHEL Ec/u TakoBBIX HET, MOXHO
HCTIO/IB30BATE Pa3HbIe TBEP/BIE MPEIMETH! (IOCKH, TIAJIKH, 30HTHK M 1P.). Y008I 1mm-
Ha He JlaBHJIa Ha MEeCTO NepeJioMa, TIOJl Hee NMOIKIAAbIBAIOT MATKYI0 TKaHb. Ilpy Ha-
JIOKEHUM LIHMHBI ClefyeT (PMKCHPOBATh IBA CYCTaBa, PACTIONIOKEHHbIE BhILIE Y HIKE
MecTa riepesioma. B cirydae nepenoma rteva v Genpa GuKCHPYOT TpH cycTasa (4ist
TUIeya — NJIEYeBOi, JIOKTEBOH M JIy4esalsicTHbIN, a s 6enpa — Taso0epeHHsIit, KO-
JIEHHBII ¥ TOTIEHOCTONHEA cycTassr) (puc. 46). Ecom ummipr Het 1 ee HeyeM 3aMEHUTB,
TOJIOMAHHYI0 PYKY TIPHOMHTOBBIBAIOT K TYJIOBH-
1y, & OJIOMAHHYI0 HOIY — K 3/I0POBOIl HOTe,

Ilpu omxpuimuix nepesnomax ocTprie KOH-
(bl TIOJIOMAaHHOM KOCTH PasphIBAIOT MBIIIIIbI,
KPOBEHOCHBIE COCY/IbI, HEDBHBIE BOJIOKHA, KO-
xy. Obpasytotcst kpoBoTegenus. IIpexue Bee-
r0O HEOOXOMMMO OCTAaHOBHTHh KPOBOTEYEHHE,
npose3nHUIUPOBAaTh KOXY BOKPYT PaHBbI,

HaJIO¥HUTh HIHHY W HEMEJJIEHHO OTHPABHUTL 110~ Puc. 46. MpyMep HANOXEHWUS LUIMHB
TEPIIEBINETO B 6OJII)HHI.[}’. NpU nepenome
NG e
—
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Ilpu mepenomax pebep rpyHyio KJIETKY TYTO IEpPeBs3bIBalOT, YTOOBI OrpaxHu-
YUTh ee JIBUXKEHUS BO BpeMs JIbIXaHHs.

OueHb OTTacHb! IEPEJIOMBI Yepena i o3BoHoYHNKA. B Takux ciyvasx neobxomm-
MO BBI3BaTh «CKOPYIO NOMOLIIL» ¥ He JIBUraTh NoTeprnesitero. /1s TpancrnopTpos-
KM TIOTEpPIIEBIIETO C TEPENOMOM I103BOHOYHWKA HaJ0 OCTOPOXKHO TIOJIOKWTH Ha
TBEP/Iy10 POBHYIO IIOBEPXHOCTE, HATIPUMEP AOcKy. I1oA ToIoBy v TI€Yw MOANOKHTE
4To-HUOY b MsTKOE, YT06BI UX MPUTIOAHSTh. C MepesioMoM Yepena MoTePrieBLero
OCTOPOXHO NEPEHOCAT Ha HOCHJIKaX, GUKCHPYS TIPH 3TOM TOJIOBY.

OBOBLMNM SHAHUSA

Hnorna cnydarorest pasHble TOBPEXKACHHsS] ONMOPHO-JIBUTATEIBHON CHCTEMBI:
pacTsikenns, yimmbbl, BBIBUXM, TIEPETIOMB! (3aKPHITHIE M OTKPHITHIE). BaxkHo yMeTh
BOBPEMST OKa3aTh MEPBYIO TIOMOIIb IOTEPIIEBIEMY.

iy NMPUMMEHWUTE NONYYEHHLIE SHAHURA A

Boibepume npasunvrsiii omeem (00UH UMU HECKOLKO)

1. Bribepute npusHaKu BEIBUXA: ) KPOBOU3JIMSHUE B MATKUE TKaHY; 6) CMelleHue KocTy;
B) HapylIEHHE TIeJIOCTHOCTY KOCTY; T') TIOBPEXEHUE CBA3KH.

2. Viaxure feicTBUs, KOTOPbIe HeoBXOMUMO BHITTOTHUTE MPH PACTAXKEHWU: a) K TIOBPEIK-
ZEHHOMY MECTY IPUJIOXKUTD XOMOAHBIN TpenMeT; 6) HaTOKUTb TYTYI0 TOBSI3KY; B) BbI-
TSHYTH TIOBPEXKICHHYI0 KOHEYHOCTD; ') COTPETH HOBPEIKIEHHOE MECTO.

3. Vikakure NoCIe0BATENBHOCT JICHCTBHH, KOTOPHIE HEOOXOIMMO BBINOJIHHTD TIPY NIePeJio-
M€ JIOKTEBOM KOCTH: a) O0e3/IBUMKUTD KOCTh HAJIOKEHHUEM 1IVHBL, 6) NPHJI0KUTE K MECTY
NOBPEX/IEHHs XOJOIHBIH KOMITPECC; B) COTPETh MECTO MOBPEXIEHNS; I') HUYETO HE JIEIaTh.

4. CxoHcTpyupyiiTe OTBET B BHe namaTky <«OKaszaHue Meproil MoMOIMW IPW TPaBMax
OTIOPHO-/IBUTATENBHON CUCTEMBI».

AOKAXEM HA INPAKTHKE
IMNPAKTHUYECKAS PABOTA Ne 1

”
8 Ei‘ Tema: CTpoeHne cyCcTaBOB, NMOMOLUYb NMPH NOBPEXAEeHUM ONOPHO-
ABUrarensHoi CHCTeMbI

O6opynoBanue: PEHTTEHOTPAMMbI BBIBUXOB, TIEPEJIOMOB, MYJISK CKeJleTa JeloBe-
Kka, Tab/uIbL, N0CTOYKH, MAJOYKY, GUHTHI, JMHEHKY, MOJEMM CYCTaBOB: TLIEYEROIO,
JIOKTEBOTO, KOJIEHHOTO, Ta306e/[PEHHOTO.
Xon pa6botn

1. PaccmoTpute MOZIEM KOCTEH, KOTOPBIE 06pasyioT 1Uederoil, TOKTeBOH, KONEHHBIH u
Ta306eIpeHHbII CYCTARBL

2. Cmozenupyiite NepBYyIo NOMOIIB Npu yIMbax, pacTskeHHsX, BbiBUXax. PaboTy BBITION-
HstliTe NapaMu: OJIMH YYEHUK B POJIM IIOTEPIIEBLIETO, JIPYIOi OKA3BIBAET MY HOMOMIE.

3. Cmonenupyiite mepBYIO MOMOILD IIPY OTKPLITOM fepesioMe.

4. CpenaiiTe BBIBOJIBI.

§ 15. ABUTATEJIBHASI AKTUBHOCTD Y 3JI0POBBE

Benomuute CTPOEHHE OTIOPHO-IBUTATETBHON CHCTEMBI.

Knouesoii TEPMUWH: TMNOgMHaMME.

Kaxkossl BO3PACTHBIE B TpoI€Ccce poCcTa ¥ PasBUTHA YeJIOBEKA HpOHEXO,I[ﬂT 3Ha-
0coDeHHOCTH OTOPHO- YUTeJNbHBIE U3MEHEHHA ONOPHO-IBHTATEJIEHOM CHCTEMBL.
[BHIATe/IbHOM CHCTeMbI? B JAETCKOM W TOAPOCTKOBOM BO3PACTE 3TH H‘?Me]lEHl‘Iﬂ CBSI-
T S ———— 331'1'[)1, B nepBym O‘IE])E,HI), C pc ETOM KOCTGH, ¢OPMHPOB3-
HHEM OCaHKH, U3MEHEHUECM ]'IPO]'{Op].[Hﬁ Tesa.
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B mwmy koctu pactyt HepaBHomepro. Hanbonee HHTEHCHBHO — B TiEPBEIE JIBa rO/ia
skushu. Crietyioniee noBslllieHUe WHTEHCHBHOCTH POCTA TIPUXOJMTCS HA BO3PACT 7—
8 net, a noroM y fieBoyek B Bozpacre 1213 ser, y Manpuiikos — 13—14 ner (moxer co-
craBATh 3a rox 7—10 cm). B Bospacre 2224 rofa poct kocteil B JUIMHY HPEKPAIAETCs.

Macca mbinug io 13—14 net yBe/nuMBaeTCst MeJUIEHHO, 2 HHTEHCHBHO PacTeT B BO3pac-
te ot 14 710 16 ser. ITo caMbli JTy4IIMH NEPHUOJ 1S 3aHATHI CHJIOBEIMH BHIaMH CIIOPTA.

PaspuTie ONOpHO-IBHTATEbHOM CHCTeMbI B 3HAYUTE/IBHOI CTeNEHU 3aBHCHT OT CTe-
TIEHU JIBUTaTe/IbHON aKTHBHOCTH, IIUTAHMS, JIEATEILHOCTH JKeJie3 BHYTPeHHel CeKperiiin.

Tunoaunamus (OT rpey. euno — BHU3Y, TIOJL W CUHAMUKA — [IBA-
JKEHUE) — CHMJKeHHAs JBUraTesibHas akTHBHocTh. B Hamre
BPEMST 9TO OJTUH M3 CAMbIX BPEIHBIX (PAKTOPOB, OTPHLIATE/THHO BIMSIONIIX HA TTPOLIECCH
pocTa ¥ PasBUTHSI YEJIOBEKa, NPHBOASAIX K PAs/IYHBIM XPOHHYECKHM 3a00JIeBAHHSM.

I'nnozmuaMust B OCHOBHOM SIBJISIETCS CJIE/ICTBUEM OCBOOOKICHMS YeI0BEeKa OT
TsKENOro huaNYeckoro Tpyzia 6aaro/iaps MeXaHH3alMM ¥ ABTOMATH3ALMHN TTPOH3-
BOJICTBA M PasBUTHIO TpaHcnopTa. [1oatomy ee HashBalOT «60/1€3HBIO IHBHIN3AIN .
Jlonroe Bpemsa BamsHMio atoro (aktopa He nmpuaasann 3Havenus. Ho mccneno-
BaHMS 10KA32/M, YTO BO BCEX PAa3BHTHIX CTPAHAX, HECMOTPsl Ha BoJsbiMe yCrexu
MEJIMIMHBL, KOnmYecTBO 60abHBIX Xpornveckumu 6oseansimu pactet. Okasanocs,
40 yaie 6oNeT Te, KTO MEHbIIIE JBUTAETCS.

OTtpuuarensHoe BAnsiHWe rurnoauHamMum (M3-3a OTCYTCTBWA rPaBuTaLIMKM) RPKO NPOSBUNOCH
BO BPEMS NEPBbIX NPOA0MKUTENBHBLIX KOCMUYECKUX NONETOB. Y KOCMOHABTOB pPasBUBaNach

AUCTPO(NA CKENETHBIX MbILUL, PA3MArYannCh KOCTU B PE3YNLTATE BLIXOAA U3 HUX Kanbums,
3HAYUTENBHO CHWXanack puanyeckan TpynocnocobHocTb.

TUNOZIMHAMES (POSIBSIETCS! TIPEXKAE BCETO CHIKEHMEM oOMeHa BEmiecTs M
SHEPIUU. YMEHbLIEHUE PACX0/ia SHEPTHH NPH TMIOAMHAMMM JIa%e NMPH HOPMAJIHLHOM
[UTaHUM NPUBOAMT K YBEJMYEHHIO XKUPOBOI TKaun. YpesMepHas KOHIICHTPALHs
KHMpa B KPOBH TIPMBOJIMT K 0OPA30OBAHNIO €10 HEPACTBOPUMBIX COEJIMHEHHI € CO-
JISIMHM, KOTOPBIE OCE/IAIOT Ha cTeHKax cocyaos. X npocser npu aToM cyxuBaercs,
BbI3bIBad Hapywenus Kposoobpaienus. CooTBETCTBEHHO yMeHbLIaeTcst obecnieyerme
TKaHeH MUTaTeJIbHEIMM BELIECTBAMHM 1 KMCJIOPOJIOM.

IIp runosMHaMMM yMEHBILACTCS JIBUTATEIbHAs AKTHMBHOCTH M BBIAECACHHE
MHMILEBAPUTENBHBIX COKOB B OPraHax NUILEBapeHus. YXy/(LaeTcs nepesapyBaHue
M YCBOEHME MM TATEIBHBIX BEIIECTB, CHHXXAETCs] YCTOHYHBOCTH OpraHuaMa K MHpek-
uvsiM. Ecsim xponwnueckne 601€3HM BHYTPEHHHMX OPraHOB [IPH THIOAWHAMMWM
Pa3BHBAIOTCSA JIMILL B 3PEJIOM BO3pacTe, TO ocnabienne MMMYHUTETa TIPONCXOIUT
Ha NPOTSKEHNH BCEil )KN3HM YeJIoBeKa.

I'MnozmuaMust BHI3BIBAET CHUXKEHME He TONbLKO (pusugec-
KOif, HO M yMcTBeHHOH PaboTOCTIIOCOGHOCTH, KM3HEHHOIO
TOHYCQ, a 9TO NPUBOAMT K OrPAHMYEHWIO COLMAIBLHOW aK-
TUBHOCTH, CTPEMJICHMsI M BOJM TPEOJIONEBATH TPY/IHOCTH.
[losiBasieTcs SMOIMOHANIBEHAS HEYCTOMYHBOCTE.

CrpoliHas ocaHka, rapMOHHYHO pas-
BHTOE TEJIO BCET/IA TIPHBJICKATH K cebe
BHuManie. OHM BOCIIETBI TIOSTAMM,

Y710 TaKOe THNOTHHAMHAA?

Kak B3aumocBs3ansl

dH3HUecKan Kyisrypa

M 310poBbe?
——— 0T00paxeHbhl B MHOTOYMCJIEHHBIX

MPOU3BEJICHUSIX XY/IOKHUKOB M CKYJBITTOpoB. BmecTe ¢ iyxos-
HOCTBI), YMOM M 3/I0POBLEM TAPMOHMS T€JIa COCTABISIET CaMOoe
6OBLIOE COKPOBMILE, KOTOPBIM MOXeT 001a/1aTh YeJIOBeK.
Dusnueckas pabora, pUsNYecKre yIpakHEHNS BIMAIOT Ha
(usnueckoe, yYMCTBEHHOE M TICHXHYECKOE PasBUTHE YEJIOBEKA,
0coBEHHO B TIepBBIe TO/IbI €10 X u3HU (puc. 47). OHU cTHMYIIHPY- DRSNS CrIOCOD-
10T POCT M Pa3sBUTHE BCEX OPIAHOB M CHCTEM OPTaHOB OPFaHU3MA.  Crevior dyBHIECKOMY,
Cucremaruieckne 3aHATHA (DU3MYECKMMM YIDKHEHHSAMM  yMCTBEHHOMY M CH-
MOBBIIAIOT PabOTOCTIOCOOHOCTD CEPIEYHOI MBIIIHL TPEHHPO-  XMYECKOMY 3[40POBBIO

Puc. 47. OGusnieckue
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BaHHOE CEPJUIE B COCTOSHUM TOKOS COKPALIAETCA MEZIJICHHEE, YTO NO3BOJIAET eMy JIyylie
OT/IBIXaTh, paboTarb SKOHOMHEE, YBEeTMYHBATh MMHYTHbII 06beM Kposu BO Bpemst pabo-
ThI M OCTYTUIEHHE KHCJIOPO/IA M TTHTaTe bHbIX BeriecT. (DHanyecKue yIpakKHeHHS Crio-
COOCTBYIOT JIydLIeMy Pa3BHTHIO cucTeMbl abixanms. [loa Bimsiarem ¢puandeckoii paborst
NOBBILIAETCS MHTEHCHBHOCTD OOMEHA BEHIECTB BO BCEX OPraHaX M CHCTeMax OPraHu3Ma.

Kpome Toro, uto (huanyeckne yrnpaxHeHHs pasBUBAlOT U COBEPUICHCTBYIOT BCE
(hyHKuMM OpraEu3Ma, OHM €llle ¥ TIOBBINIAIOT €10 YCTOIHYMBOCTD K BIAMAHUIO (akTo-
POB OKPYKAIOIIEH cpebl.

300POBRLE YENOBEKA

(. 3anamus PpuIUMECKUMU YNPANCHEHUSMU U CORIANHBLE € NUMY PU3UNECKUE HAZPYIKU

| yerebno enusIOM HA OP2AHUIM MOILKO 6 MOM CRYHGE, K0z0a UX 006beM, UHMEHCUB-
HOoCmMy, npnﬂmmmmmocma Omeenaom sauiemyy e03pacmy u COCmMoanu0 x)npmw )

OBOBLMM ZHAHUA 3

[unomvHaMus — 3T0 CHIWKEHHAs IBUTaTebHas akTUBHOCTL. OHa oTpULIaTesb-
HO BIMsieT Ha Bee Gusnosiornyeckue (DyHKIMKY ¥ NPOLECCH] B OPraiu3aMe, 0cobeHHO
Ha (DYHKIIMOHATIBHOE COCTOSIHHE CEPJIEYHO-COCY/THCTOE CHCTEMBI, 0OMEH BEIIECTB U
sHepruM. [IBuratenpHasi akTMBHOCTh CTHMYJIMDYET TIPOIIECCHI POCTA M Pa3BUTHUS
OpraHuaMma, crnocobCcTBYeT HOPMAJILHOM JKU3HE/IEATE/IBHOCTH.

Bon NMPUMEHMWTE NONYYEHHbLIE SHAHUA A

Buibepume npasunvusiii omeem (00us unu HECKOALKO) .

1. Vkaxure NOCHEACTBHA TANOANHAMWM: a) 60JIe3HH ceplievHO-COCYIMCTON cHeTeMbr; 6) Ha-
PYIIEHHE ONMOPHO-ABUTATEEHON CHCTEMBI; B) FADMOHMYECKOE PA3BHTHE TEJIA; I) 3[I0POBBE.

2. VkakuTe BAMSAHUE THIOIMHAMUY Ha 0OMEeH BelllecTB ¥ SHEPIMH: a) YekopsieT; 6) 3ames-
JIAET; B) HE BITHAET.

3. Buibepute 3HaueHHe 3aHATHIT PUBKYNBTYPOIi: 2) MOBBIAIT YCTOINYHBOCTH OPraHU3Ma
k Bonesnsm; 6) cHIXKAIOT YCTOIMMBOCTH opraiuaMa k GonesnsiM; B) cniocobCTRYIOT pas-
BUTHIO OPraHH3Ma; I') 3aMeJUISIIOT PA3BUTHE OPraHu3Ma.

4. CroHCTpyWpYiiTe OTBET B BHIE cXeMbl <Biusinie Guanyeckux Harpysok Ha pasBuTHe
CKEJIETA ¥ MBIITI».

i . CAMOKOHTPO/JIb 3HAHWUA NO TEME |

Boibepume npasunvrsiii omeem (00ux unu HECKONBKO)

1. VkaxuTe CTPYKTYPHbIe JIEMEHTHI OIOPHOl CHCTEMBI YeNloBeKa: a) KocTy; 6) MBIUILbL;
B) CYCTaBBI; T') XPSAIIIH.

2. VkaxHre, 4To OPUIAET KOCTAM TBEPOCTH: 2) ryfuatoe Berectro; 6) KOMIAKTHOE Be-
LIECTRO; B) HEOPraHWYeCKHe BeIecTBa; T') OpraHHYecKue BelllecTRa.

3. Vkaxwure, yto npupaer koctsM rubkoctu: a) ryfuatoe seiecrso; 6) KOMITAKTHOE Berie-
CTBO; B) HEOPraHUYeCKHE BELIECTBA; I') OPraHuyeckHe BenecTsa.

4. Buibepute npasuibioe Boickaseisanue: 1) «Koctu — sxxussie opratsi»; 2) «Kocru — co-
CTaBJIAIONIHE ONOPHO-JIBMIATEBHOI CHCTEMBI»: a) NEPBOE BLICKA3bIBAHUE ITPABHIIbHOE;
6) BTOpOe BbICKa3HIBAHUE NPABUILHOE; B) 062 BEICKA3BIBAHUS NPABUJIBHBIE; I') 00a BHI-
CKa3bIBaHWS HETPaBHIBHBIE.

5. Vkaxwure (GYHKINM KPACHOTO KOCTHOTO MO3I4: a) paspyiienue Kocteit; 6) poct kocreit
B LIHPHHY; B) 06pa3zopanue KIeTOK KPOBH; I') POCT KOCTell B IJIHHY.

6. YKaxuTe, KaKoil CTAHOBHTCS MBITILA [IPH COKPANIEHHH: a) TO/IIE; 6) ToHbLIE; B) KOPO-
Ye; r) AIHHHEE.

7. Vkaxure, KaKHe COCTABILIONIME KoCTell 06ecneyHBanT HX NHTaHKHE: a) HAAKOCTHHILA;
6) KpacHbIH KOCTHBI MO3T; B) KPOBEHOCHBIE COCYIIEE I') HAXPATHUTIA.

8. ¥Ykaxure (akTopbl, KOTOPEE 0BECTIEYHBAIOT POCT KOCTEH B JUTMHY: 4) HAIUYHE JKeJTo-
TO KOCTHOTO MO3ra; 6) esieHte KJIeTOK XPAUIEBOi TKaHH; B) JIeJIEHHE KJIETOK HaIKOCT-
HUIIbY; T) HAIHIHE KPAaCHOTO KOCTHOTO MO3TA.

/
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9. Viakure GakTopbI, OT KOTOPBIX 3ABHCHT CHJI2 MBILIILL 4) MACCA COKPATHTE/IbHBIX Ge/KOB;
6) KOJIMYECTBO MBILIEYHBIX BOJIOKOH; B) YACTOTA HEPBHBIX UMITYJIBCOB; I') KOJIMYECTRO
JKUPOBOH TKAHM.

10. YeTanoBuTe COOTBETCTBHE MEMTY MBILILAMY OT/AEJIbHBIX HacTel Tes1a v UX INpUMepaMu:

A BHCOUHAS MBILLITIA

b rpy/IMHHO- KIIOUMYHO-COCOYKOBUIHAS MBILILLA
B mmpokas Mbiliilia CIMHBL

I' ukpoHOXKHas MblLILA

J1 upsiMas MbILILA JKUBOTA

1 Mpinst roJioBb

2 Mpiuub! men

3 Muunss TyI0BMINA
4 Mpimnpt xkuBoTa

11. ObbsicuuTe CBA3L ONOPHO-IBUTATENBHON CUCTEMBI € CUCTEMON KPOBOOOpAIEHHS.
CoctaBbTe cxemy.

12. Packpoiire cBA3H MeKAY 3aHATUAMH QU3KYJILTYPOIi H pa3BUTHEM ONTOPHO-/IBUTaTe b

HOM CUCTEMBL.
LY

TEMA 3
KPOBb H JIHM®A

Opranusm 4e/10BeKa 0CTOSHHO B3aUMOJIEH-
CTByeT ¢ OKpyxawowei cpefiod. Ho cocras
BHYTPEHHEH CPEJ/lbl OPraHU3Ma 4YeJIOBeKa B
HOPMe OTHOCHTEJTHHO noctosinén. [louemy?
Oprasuam criocoben 3amiarTsest OT Bpe-
HBIX BIHSIHHI OKpyartomeit cpenpl. Baaro-
Napsl KakuM MexanusmaM obecrieunBaeTcsi
371a cnocoOHOCTh?

§ 16. BHYTPEHHSAS )KUJKAS CPEJIA OPTAHU3MA

BcnoMHMTE | K KaKOil rPynne TKaHei OTHOCAT KpoBb, Jmmdy; u3 kypea Qusuxa, 4T0 Ta-

Koe muppysus.
Knioyesbie NOHATUA U TEPMUHBI: FOMEO0CTas, KpoBb, Numda, TKaHEeBasd XUAKOCTb.

Yro TAKOE BHYTDEHRAN BuyTpenHioio cpejly OpraHu3Ma 4eJOBEKAa COCTABJSAIOT
cpena Opralmaua" JKUJIKOCTH: KPOBb, TMMda ¥ TKaHeBasi )HAKocTh (pHc. 48).
~~ ODTH XUIKOCTH TecHO B3amMocBsi3aHbl. OHM NOCTOSHHO
b yHIMPYIOT APYT B IPYTa, MEPEHOCS MTPH 3TOM PacTBOPEHHBIE B HUX BEIIlECTBA
U TakuM 06PazoM BN Ha XMMUYECKUii COCTaB APYT
npyra. C nomomisio 3THX KHIKOCTeHl B OpraHH3Me
[IPOTEKAIOT BCE BaKHBbIE (PU3NOJIOrHYECKHE NPOoIec-
CBI, 2 IMEHHO: K KJIeTKaM GecnpephiBHO MOCTYNAOT
nuTaTebHble BEIIECTBA H YAAISIOTCA KOHEYHBIE
TIPO/LYKTEI XKH3HE/leATeIbHOCTH.
Heobuiyaiino BaxHOiIT 0COGEHHOCTEIO BHYTPEH-
Hell cpefibl ABJSETCS OTHOCHTENBHOE TOCTOSHCTBO
ee cocTana, (PU3NYECKNX M XUMHYECKHX TOKasaTe-

nm(ba'rmecxan KpOBEHOCHaA

sieii. COBOKYIHOCTE MPOILECCOB, NOZIEPKHBAKOIINX
HJIH BOCCTaHaBAHMBaKWUIMX OTHOCHTEJABHYIO CTa-
6HIIEHOCTD YCJIOBYH XHU3HENES TEIBHOCTH KJIETOK BO
BHYTPEHHEH cpejie, Ha3hIBalOT FOMEOCTAa30M.

4-Biologija, 9kI {rus)

R XMAKOCTH
Puc. 48. BRyTpeHHRs XMaxan
cpefa opraHu3ma
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S40FP0OBLE '\“EITOBEKA

B HOpME 8 Op2aHU3ME UET06EKA HA OMHOCUMETHHO NOCTNOAHHOM YPOBHE noaaep
| HUBAIOMCA MeMnepamypa meia, GPMmepPUanvHoe Oasienie, CO0EPHCAnLE ZAI0K0Ibl
' (caxapa) e Kpoeu, uoHo8 Hampus, Kaws, Kawuus, xropa u op. Iloddepxcanue
| MOCMOAHHOZO 3HAUEHUA 3MUX NOKAIAMENel Ouenb 8aXcHO O obecneuenus

i HUIHEOCSAMETLHOCITU OP2AHUIMA.

Ko dmilﬂlﬂll S BeI yke 3HaeTe, 4TO KPOBE OTHOCUTCS K TKAHAM BHYTPEHHEH
JOT AHAKOCTH BHyTpennefi CPE/BL Ona nepeHocHT KHCIOPOS, MUTATE/BHBIE BellecT-
cpemsi oprammsma? Ba, TIPOMYKTH! PACIIETICHUs, YTAECKUCHBIT Ta3, FTOPMOHBI,
. ¢epMeHTHI, BUTAMIHEL, ObecrieynBaeT obpazoBaHue UMMY-
uuTeTa ¥ T.4. KpoBh LIMPKyJIMpPYeT 10 3aMKHYTOlH KpoBeHOCHOI cucteMe. CKBO3b
MeJIbyaiiine KPOBEHOCHBIE COCY/ibl (KamuIsAphl) HEKOTODBIE COCTABJSIONINE
KPOBM TIOTIA/IAI0T B MEXKIETOYHOE MIPOCTPaHCcTBO. Tak obpasyeTcs TKaHeBast aKUa-
KOCTb, 0becriednBaoiasi OOMEH BEIECTB MEXKIY KIETKaMH, KPOBBIO M TuMoil.
JInma — 370 mpospayHasi, beciBeTHAS JKUAKOCTH, KOTOPasi 06pasyeTcs U3 TKa-
HeBOil xuikocTi. OHa UrpaeT 3HaYMTENHBHYIO POJIb B 0OMEHE BEIIECTB M BLIIIOJIHS-
et psitl 3aimTHbX GyrKkvil. Jlumda nepemernaercs no mumpaTHIECKHIM COCyaM,
KOTOpbIE HAYWHAIOTCS B TKaHAX JAMM(}ATHYECKUMM Kamwuisipamu. Menkue M-
daTuyeckne cocynapl, caUBasch, 00pasyloT aumMdaruvyeckuil NPOTOK, KOTOPLIt
OOGﬂHHHeTCH C BEHO3HBIM PYCJIOM KPOBEHOCHOW CHCTEMBL.

807 H"“ 0“ C = B ] -H? B cocras KpOBH BXOIAT TL1a3Ma, KPOBAHDIC KJICTKH — 3PH-
s - ~—= TPOLKMTHl H JI(‘I’!KO].[HTBI KpOBHHHe TJIACTUHKH — TPOM-

60unTbl (HeRJIeTOtlee 3JIEMEHTHI ). SPUTPOLMTHI, JEHKOIMTH U TpOMﬁOlfHTbl elre
Ha3BIBAIOT (opMenHbiMy 3nemenmamiy kposu (puc. 49).

HHTepecHD 3HaTh, YT0... Brepsbie KNeTk1 KPOBY OTKDbIT NTANBAHCKUEA 8HaToM 1 Bpady
Mapuenno Manermry ( 1665 r. ), 04HAKO OH NPEANTON0XNI, YTO 3TO XUPOBbIE I1y3blPbKN.

IInasma KPOBHU BHINOJHSIET POJIh MEXKKIETOYHOrO Bemectsa. OHa COMEPKUT
90 % BOmBl M pacTBOpeHHBIE B Hell opranndeckue (benxu — 7-8 %, yrieomnt —
0,12 %, supnt — 0,7-0,8 %) n Heoprannyeckue BeutecTsa (okoso 1 %). Benxw rnas-
MBI KPOBM [IPHMHMMAIOT YYACTHE B CBEPTHIBAHUY KPOBH, HOIIEPXKAHNU ITOMEOCTa3a,
3AIMMTHBIX PeaKilMsIX OPraHu3Ma.

Bomsrit pacTBOp coneli, B YaCTHOCTH HATPHil XJIOPHUAA, KOHIIEHTPALNS KOTOPOTO
cocransier 0,9 %, naswBator Qusuonozuneckum pacmeopom. OH Nojep>KUBaeT-
CsT Ha TIOCTOSTHHOM ypoBHe. ETo MHOTIa NCMoNb3yI0T B METUITMHE [/ HOHOJIHEHUST
ofbeMa KPOBM B OPraHuaMe TTPH 3HAYUTENBHBIX KPOBOHOTEPSAX U OTCYTCTBUM IUJIsl
TIepeJIMBaHus KPOBH COOTBETCTBYIOLIEH IPYIINBL

SpUTPOLMTLI 2
1
Nnasma
MNnaama
Jevikoumrs
JefkoumTsi
OpUTPOLMTL S TpomGouMT

Puc. 49. Mpobupka ¢ 0TCTORKHOM KPoBLIO (1), cocTas kposu (2)



B opranuame yenoBeka KpoBb cocTaBiisieT okono 7,7 % obuiei Maccht Tesa, uam
s yenoBeka Maccoii 70 kr — okono 5 .

~ Kaxossl YHKIH KPOBH? Kposs, 6ecnpepriBHO LMPKYAMPYst 1O KPOBEHOCHBIM €OCY-
e i e JIAM, WTPAET POJIb «TPAHCTIOPTHON CHCTEMBI», KOTOpAst
obecrneyuBaeT BLINOIHEHHE €10 PasHbiX (PyHKIMIA: IBIXaTebHOI, MTAHKS, BblJee-
HMS, PETYIISLMH, TEPMOPETYJISIMH, 3AIMTHYIO.
Hvixamenvran Qyniyua KPoBH 3aKI0OYACTCS B NMEPEHOCE KHCIOPOA K TKAHAM,
a YIJIeKHMCJIOT0 Ta3a — OT TKaHell K opranam sisixanns. QyHKyus numanus; Kposb
TPAHCIIOPTHUPYET MHUTATENBHBIC BELIECTBA OT OPraHOB MUIIEBAPEHHUS K KJICTKaM.
Boidenumenvnan pynxyus KpoBM — 570 MEPEHOC OT TKAHEH K OPraHaM BblJIeICHHUS
(Tmo4KaMm, JIeTKMM, MEeYeHH, KOXKe) KOHeYHBIX NMPOJyKTOB 06MeHa BelecTs, H30hIToK
BOJIbI, MUHEPAJIBLHBIX coneil. Pezynamopnas Qyrnxyus Kposu obecrieyuBacTces ne-
PEHOCOM TOPMOHOB ¥ JIPYTHX GHONIOTHYECKH aKTHBHBIX BEIIECTB OT MecTa ux obpa-
30BaHMS K KJIETKaM BCEX OPraHOB M TKameil opranuama. Tepmopezynupyrowas,
QyHKyua KPOBY 3aKITIOYACTCA B TOM, YTO KPOBBH KaK BOJIHBUH PAacTBOP MMEET HC-
KJTIOYMTENIBHO BBICOKYIO TETIOEMKOCTh M Giarofiapsi 3ToMy TOMIEPXKHMBACT CTa-
6MIBHYIO TeMIIEpaTypy Tesld. Jauumnan Pynxyus: Kposb NPHHUMAET yyacTie B
3aIUTe OPraHU3Ma OT SJIOBMTHIX BEIECTB, BUPYCOB, MUKpoopraiuamoB. K zaiqur-
HBIM (DYHKIMSIM OTHOCST TAaKKe CB€PTHIBAHHE KPOBH TTPH TIOPAXEHUH COCY/IOB.

340POBBLE YENNOBEKA

Cocmas Kpoeu s615emcsa 8AHCHOU XAPAKMEPUCTIUKOU COCmOoanus opzatuama. 1o }
Ppesyemamanm aHanu3a Kposu Mol MONEM ONPeOesums KOAULecmso (popMeHHbLx |
SNEMENMO8, COOEPICaNUe 2eMOZI0OUNA, KOHUEHMPayWo 2moKoast u Opyzlx ee-
wecme 8 Kpoeu, ckopocms ocedanus spumpowumoe (COI).

OBOBL MM SHAHHA

JKuzHenesTeIbHOCTL KJIETOK ObecrnieduBaeTcsi TOJIBKO B JKWJIKOI cpefie. ITo
CBSA3aHO € TEM, YTO MPOLECCH], € TIOMOIILK) KOTOPHIX MPOMCXONUT 0OMEH BELIeCTB
MY KJIeTKAMM M OKPYXKawolleH MX CPeJioH, Jyuile MPOTEKAIT B KUIKOCTAX.
BuyTpenHion cpety opranuama o6pasyior Kposb, JIUM(a W TKaHeBasi )KHUIIKOCTb.
B Heil nopnepxuBaeTcsi OTHOCHTENBHOE MOCTOSIHCTBO BaXKHBIX (PM3HOIOTHYECKUX
NOKa3aTesieil, KOTOPOe HA3BIBAIOT rOMEOCTA30M.

B coctaB KpoBM BXOMAT IUIa3Ma, 3PUTPOLMTEI, JIEHKOIMTH W TPOMOOIUTEL.
Ilnazma KpoBH COCTOMT U3 BOJIbl, OPTAHNYECKUX BELIECTB U MUHEPAIBHBIX COJIEH.
KpoBb Kak <«TpaHCNOPTHAS CUCTEMa» BHITIOJIHSET JILIXATENBHYI0, MUTATENbHYIO,

BBIJIEIUTENBHY IO, PETYJIATOPHYIO, TEPMOPETYJIITOPHYIO U 3AlUTHYI0 QyHKIHH.

b~y NPUMEHMTE NONYYEHHLIE 3HAHUR |

Buibepume npasunvubiii omeem (00un unu Heckonvxo)

1. Vkaxwurte dyHKIMY, KOTOPbIE BRINOIHSAET TKAHEBas XWIKOCTD: a) obecreynsaeT Heno-
CPEJICTBEHHBIII KOHTAKT €O BceMu KieTkamu Tena; 6) obecnedusaer ofMen BemmecTs
MEXIY KJIETKaMu, KpoBbio u Jiumoii; B) obecrnieunBaet o6MeH BEMECTB TONLKO MEXIY
KJIEeTKAaMH W KPOBBIO; r) obecriedusaer oOMeH BETIECTB TOJNBKO Mexkay Jmmcoil u
KJIETKaMH,

2. BuibepuTe KieTku KpOBM: a) SpHTPONMT; 6) JIeHKouMThE; B) TPOMBOLMTDE; T) XOH/pO-
TMTHI.

3. VkaxuTe ¢yHrnMo Kpoey, baronaps KoTopoii 0Ha NePeHOCMT KUCTOPO/L K TKaHsAM, &
YIJIEKMC/IBTH T3 — OT TKaHeii K opraHaM JbiXaHus: a) Jibixatesnbasi; 6) peryistopHass;
B) 3alUTHAA; I') MUTAHNA.

4. CxoHcrpyupyiiTe OTBeT B Bujle cxeMbl «['oMeocTas u ero 3nayenye JUIs s)Ku3HelesITe b~
HOCTH OpPraHu3Mas.
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§ 17. 3PUTPOIIUTHL. UX CTPOEHUME U ®YHKIIUU

BCNOMHMTE  CTPOEHME KJETOK.

KnioueBble NOHSTUA U TEPMUHBI: SPUTPOLMTLI, reMornobun, Manokposme.

Kaxoso crpoenne OPMTPOUMTBI — KJIETKH KPOBH Y€JI0BEKa, BBINOJHSIONINE B

H (byHKIMAN SpHTpoUNTOR? OPTAHMBME OUEHD BAXHYIO POTb — cHabxenne KHCJI0pPO-

e IOM KKJIOH KJIeTKM opranuama. OHM NepeHocsT KHCJIo-
PoA OT JIerkMx K KJIeTKaMm, a yIJIeKMCIbI Ta3 — OT KJIeTOK K JIerkuM. /[ist Buinosse-
HMSL 3PUTPOLMTAMHU 3TOH (QYHKIMH XOPOIIO NpUCoco0IeHs! UX CTPOEHHE, pa3Mep,
KOJIMYecTBO M (popMa. I10 Menkue GesbsiiepHble KIETKH JHAMETPOM 7,5 MKM.
KoJIM4ecTBO MX OY€Hb BETHKO, B 1 MM® KPOBH B3DOCJIOrO Y€JIOBEKA COEPKUTCS
5-5,5 MITH apUTPOLMTOB. IPUTPOLUT MMeeT (GopMy BOTHYTOTO focpe/iHe ¢ obenx
ctopoH nucka (puc. 50, 1). Takas ¢opma yBeIMYMBAET €ro NOBEPXHOCTS U CNOCO0-
CTBYET JIy4illeMy IIPOHUKHOBEHHIO B HETO KUCJIOPO/A.

B svopme apuTponMThH AKMBYT 0KoI0 120 sHeit, a noTOM pas3pymlaoTes B cesie3eH-
ke u nedeHy. KpoBb NOCTOSTHHO HONOMHAETCS HOBBIMM 3PUTPOLMTAMHM, KOTOpBIE
06pasyioTcst B KPaCHOM KOCTHOM MO3Te M3 OCOOBIX KJIETOK, Ha3bIBaeMBIX CTBOJIO-
BBIMK. DTH KJIETKH, B OTJIWYME OT IPUTPOLMTOB, UMEIOT s{po, KOTOPOE 110 Mepe
CO3PEBaHNs APUTPOLIMTOB Pa3pyHIAeTCs, a er0 MecTo 3anoHsAeT GeJloKcoiepxKaliiee
pertectBo remorsiobun (Hb) (puc. 50, 2).

MuTepecHO 3HaTe, YTO... CrpoeHne MOnexynbl reMormobuHa pacwmpposans v
co3ganu ee mogenek B 1960 r. anrnuiickne yyensie M. MNMepyt n [1. Kergpio.

I'emorsiobun coctont M3 6elika ziobuna v XKeJNe30CoNePKaIIero BeulecTsa —
zema. VIMeHHO aTOM XKeJieda B cocTaBe reMoriobuna cnocobeH NpHCOearHsATh U
OT/IaBaTh MOJIEKYJIBI Kucaopopa 6e3 M3MeHeHHs Ba-
nentHocTn. CoeanHenye reMor/IobuHa ¢ KHCJIOPOAOM
MMeeT SIPKO-KPacCHbIii 1{BeT M HA3LIBAETCS OKCUZEMO-
2no6unom (HbO,). Kposs, HachillleHHAS KHCIOPOAOM,
HasbiBaeTCA apmepuanvhioi. B Kanumispax TKaHei
reMOrIOONH OTAaeT KMCIOPO/A KJAeTKaM M IMPHCOeaH-
HAET yrieKucablii ras. Takoe coeMHenye Ha3bIBaeTCs
xapbeemoznobun (HbCO,), B Buse koTOpOrO nepe-
Hocutest no 10 % CO,. Takyio KpoBb Ha3LIBAIOT 6~
nosnoi. Oua Temuee aprepuaistoit. Octausnoi CO,
B BUJle KapOOHATHBIX COEAWHEHWI PacTBOPSETCA B
nnasme kposu. Coeauuenust reMor001Ha ¢ KHCJIOPO-
JOM ¥ reMOrIoOHHA ¢ YrJIEKHCIIBIM Ta30M HECTOMKM
¥ 1noatomy sierko pacnajaioresi va Hb u O,, Hb u
CO.,.

3aganme. NopcuuraiiTe, Kakoe MakCUManbHoe Konuyec-

Puc. 50. 1. SpuTpoumTs B TBO KUCNOPOAA MOXET COAEPXaTb KPOBb, ecnu obuiee konu-
KPOBEHOCHOM cocyfie. 2. CTpo-  4EeCTBO reMornobuHa B KPOBM HESOBEKA COCTABNRET NpuGnu-
€HMe MONexynbl remornobuna autenbHo 650 r: Mpyu NONHOM HACLILLEHMW KDOBW KUCNOPOAOM

1 r remornoBuHa moxeT ceszatb 1,34 Mn kucnopopga.

I'emornobun crniocoben npucoeaussits yrapubiit raz (CO), Bpiaensioumiics: npu
HeNoJIHOM CrOpaHMH TOILIMBA, M 00pPa30BBIBATL C HUM YCTOHYHBOE COCAHHEHHE —
xapboxcuzemoznobun (HbCO). B arom coeaHeHuHM OH TepsieT CHocOOHOCTD
MPHCOEAMHSTL W NEPEHOCHTh Kucopoa. B pesyswrate Hactynaer orpasiieHue
opranusMa.

» B HOpMme copepkanvie TeMOTJIOOMHA Y MYXKYHH COCTABISAET
Yro Takoe MasoKposHe? P P y
e {30180 v/, y xemumuH — 120-140 v/01 (r/n 03Havaer
yucno rpamMmoB Ha 100 ma kposw). [lon BiusiHueM pasHBIX OTpHL@TEIbHBIX (paKTo-
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nEPERMBANVE KeOBM, D3

POB KOJIMMECTBO 3PUTPOLMTOB YMEHbILAETCS, YTO IIPUBOIMT K YMEHBHIEHHIO CONEP-
JKaHMsl TeMOrJIo6MHa B KpoBu. Tora KpOBb TIEPEHOCHT MEHbIIE KHCIOPO/Ia, OTYEro
HACTyIaeT KUCJIOPOAHAS HENOCTATOYHOCTD, BIMSIONAS HA YMCTBEHHYIO JESITENb-
HOCTb ¥ (usudeckyio paboTocriocobHocTs. Takoe coCTOAHNE HA3LIBAIOT MATOKPO-
euem, win anemuen. IIlpn ManokpoBuu HabJIONAETCST KUCIOPOHOE TOJIOlaHme
BCEX OPraHoOB # TKaHell opraHmama. YesioBex KanyeTcss Ha OIBIIKY, YyBCTBYET
cnabocTs, nym B ymax u np. KoxxHbie MOKPOBH ¥ CIIM3UCTBIe 060JI04KH 6JIeIHEIOT.
Bbi3BaTh MaJIOKPOBHE MOTYT HEJOCTATOMHOE MHWTaHWE, 0COGEHHO HemocTaya
BUTAMUHOB U cOJleil XKeJie3a, a TakKe paspynieHe 3pUTPOLUMTOB AJKOTOJEM, TTPO-
MBINUTEHHBIME BRIOPOCaMM, cofiepxKatumMu GEH30JT M COJIM TSDKEJIBIX METAILIOB.
OcobeHHo BpeIHo BiHsieT Ha 00pazoBane IpUTPOIMTOB PAHAIIMOHHOE 3arPsi3HEHIE
OKpY>Kaloleil cpesipl.

OBO0BLUHNM 3HAHUA A

Baxuyio ¢dyHKimio TpascnopTa KMCJIOPOA OT JIETKHUX K KJIETKaM, a Y rIIeKUCIOro
rasa — OT KJeTOK K JIETKMM BBITIOJHSIIOT apuTpouuThl. Kucsiopon vt yriekucbrii ras
riepeHocHT 6eTOKCOoAepaKaLee BEUIECTBO TeMOrTIOONH, HAXO/WIIUNCS B 3PUTPOIH-
Tax. Y MeHblIEHUE KOJIMYeCTBa 9PUTPOIMTOB U CHIKEHUE COIEPIKAHMST TeMOroOu-
Ha NPUBOAST K Pa3BUTHIO MATIOKPOBHSL.

¥ NPUMEHWUTE NONYHEHHBIE SHAHWUA £

Buibepume npasunvhviii omsem (00un uni HeCKObKO)

L]

1. Boibepute XapaKTepUCTUKM 3pPe/IbIX SPUTPONMTOB: a) (opMa ABYBOTHYTOTO AMCKA,
uMeroT s171po; 6) dopmMa ABYBOTHYTOTO MCKA, HE MMEIOT SIPA; B) HE MMEIOT NOCTOSHHOM
¢opmbL 1 8APa; I) UMEIOT SIPO, HO HE UMEIOT NOCTOSIHHOM (POPMBL

2. VKaxkuTe BENIECTBO, KOTOPOE CONEPKUT SPUTPOLMTEL a) reMorniobus; 6) MHOrIOOMH;
B) KHCJIOPOJ; T) YIJIEKMCIIbII Ta3.

3. Vkaxute 3aboseBaHue, K KOTOPOMY IIPHBOIMT YMEHbINEHHE COAEPIKAHNS TEMOTTIOOH-
HA B KPOBH: ) MAIOKpOBHE; 6) remodiins; B) neliKonUTo3; T) AeHKOeHuS.

4. OxapaxTtepuaylite pons remMorsiobuta B opranuame. Iloctpoiite rpaduk saBuCUMOCTH
KOJIMMECTBA 3PUTPOIMTOB B KPOBH OT BBICOTEI HAll YPOBHEM MOPS, CCIM KOJIMYECTBO
SPUTPOIMTOR B 1 MJI KPOBM YelloBeKa: Ha YPOBHe MOpst — 5 MJiH, Ha BbicoTe 700 M Haz
ypoBteM Mopsi — 6 mumi, 1800 M — 7 mun, 4400 m — 8 M. O6bsicHuTe, noYeMy ¢ yBe-
JIMYEHHEM BhICOTHI B KPOBM pacTeT KOMMYECTBO 9pUTpouMToB. Kak perympyetcs stor
npoiiecc?

§ 18. NEPEJNMBAHUE KPOBU

BCROMHMTE  coctas U 3HAuEHNE T/1a3Mbl KPOBH M 3PHTPOLMTOB.

KntoueBbie MOHATUA 1 TEPMUHBI: rTNIOTUHOTEHbI, ArFNIOTUHWHLI, pe3yc-daxTop.

Yo Takoe nepempanue | 1PH 3HAUUTENILHBIX KPOBONOTEPSX ¥ HEKOTOPBIX 3aboe-
9 BaHMAX BO3HHKaeT HEOOXOMIMMOCTH MepeMBaHms KPOBU.
o= J11st 3TOrO KPOBb GEpYT y B3POCJIBIX 3[0POBBIX JiOzel —
JOHOPOB. ¥ B3pOC/IOro 4esoBeka 6e3 Bpe/a JIisl €ro 3M0POBbsI 32 OIVH Pa3 MOXKHO
B3s17h 200 M2 KpoBu. B3sATYIO Y 10HOp2 KPOBL KOHCEPBHPYIOT, I00ABSIS CHieIHaTb-
Hble XUMMWYECKHE BENIecTBa, NMPefoTBpallaioniue ee cBepThiBaHMe. Takas KPOBb
MOXET XPAaHUTBCS IOJITOE BPEMSL.
B npomsioM nepesiuBaHve KPOBHM 9Yanle BCETO MPHBOAMIO K cMepTH GoJbHOTO,
110Ka He CTa10 U3BECTHO, YTO KPOBB OTHOTO YeJIOBEKa He BCEr/ia COBMECTMMA C KPO-
BBIO JIPYTOrO.
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HHrepecHo 3HaTe, 4TO... Brepssie yaayHoe rnepennBaHue Kposu NpOBEAeHO B
1819 r. K 1873 r. 66110 coBepLueHo Bcero 247 nepenveavuii, 3 Hux 176 sasepLum-
nock cMepTeio. Tak npogonxanock A0 Tex nop, noka B 1901 r. ascTpuiicknil yyeHbIi
K. JlangwreiiHep He OTKPbIN rpynns! KpoBH.

g " rpyﬁﬁ; KPOBH" ¥ mopeit no cucreme ABO cymecTByeT weTbipe OCHOBHbIE

e TPYTIIBL KPOBM, KOTOPBI€ HACJIELYIOTCS OT ponuTeseil u ne
M3MEHSIOTCS Ha NPOTSOKEHNM XKU3HH. [ pynnoBas NpUHAUIEXXHOCTD KPOBU 3aBHCHT
ot 0cobbIX ckyenBalonuxcst BemecTs (6ekoB) — azemomunozenos A v B B apu-
TPOIMTAX W G2210MUNUHOE a1 3 B T1asme.

B kpoBu ois0r0 HYesioBeka HUKOT/Ia He BCTPeYaloTcst OJIHOBPEMEHHO arTOTHHO-
red A u arrTIOTHHWH o, armIIOTHHOTEH B M armmnoTtuauE P, MoaToMy cBOM 3pUTPO-
LMTHI He cKkaenBaloTest. CMellBanie HecOBMECTHMOM T10 TPYIITie KPOBU MPUBOAUT
K CKJIEMBAHMIO (ArTIIOTHHAIIMM ) 3PUTPOLIMTOB.

ITo HajuyMI0 B KPOBM arrJIIOTMHONEHOB M arr/IOTHHHHOB Pas/iMyaloT YeThipe

TpyNns! KpoBy (cM. mabnuyy).

I'pynmbi kpoBH AITIOTHHOTE HBI ATITIIOTHHHHBI I'pymmsl KpoBH
peUMIHEHTA B 3PHTPOLHTAX B IL1asame JAOHOpOB
0 OrcyrerByioT aunp 0()
A (1D A p 0,A(1,11)
B (I11) B a 0, B (1, T1T) 3
AB (IV) AB OTcyTCTBYIOT 0, A, B, AB (I, II, I11, IV)

Cornacuo tabmue, mozsim ¢ 0 rpynnoit KpoBH TEOPETHYECKH MOKHO IEPEJIH-
BaTh KPoBb TOJIEKO 0 rpyrmbl; Kposs 0 rpymiisl — JiosM ¢ Jo6oi rpynnoil KpoBu.
Jliozu ¢ 0 rpynnoii KpoBH TEOPETHYECKH SIBJIAIOTCS YHUBEPCANbHLIMU GOHOPAMU.
Jionsm ¢ AB rpynnoii TeopeTHueckH MOXHO IepeluBaTh KPOBb BCEX YeTHIPEX

rpyni. Takue Jioau — TEOPETHYECKH YHUBEPCATLHBIE PEUUNUECHMbL.

HHTEepecHO 3HaTk, YTO... BonbwuHCTBO moges umetor 0 unu A rpynny Kposy, Me-
Hee pacripocTpaxeHa rpynna AB. Y ykpaurues 4Yauje scTpeyaercs 0(47 %) n A(43 %)
rpynnei Kposu, pexe — B (7 %), HanbGonee penko AB (3 %).

- —— pe_s)’rc:dn;x;'op Ilpu nepesimBaHuM KPOBM YYMTHIBAIOT HE TOJBKO TPYIITY
u pesyc-kondumkr? KPOBH 10 cucteme AB0, HO n pesyc-npHHAIEKHOCTD,
e KOTOpasi ONpeMIeISIeTCst Ha/MYHeM Ha memOpare spuTpo-
LMTOB TakK HasbiBaeMoro pesyc-thaktopa. Jliozei, umelonmx Takoir Gesok (a ux
6omnmrcTBo — 86 %), HasbiBawT pesyc-nosoxkuTepHbMU (Rh+), a He nveronmx —
pesyc-otpunatesnsubiMa (Rh-).

ITpu GepeMeHHOCTH, ecM MaTh siBIsieTcs peayc-oTpuniatenshoil (Rh-), a pebe-
HOK — pesyc-nosiokurtebEbM (Rh+), Bosuukaet pesyc-koudumikt. B kpou matepit
obpasyiotest criermduyeckue Genku, 06pasyiolmecs: B Oprann3Me B OTBET Ha Tak
HasbiBaeMble aHTUTeHB! — Yy >KePOJIHbie BellecTBa, KOTOPhle PaspyuialoT coOCTBeH-
HbIe APUTPOIMTH 171072 (puc. 51). Ytobbl u3bexaTs Noc/eACTBUI pa3BUTHSI pe3yc-
KOH(JIMKTA, IPUMEHSIOT CrielMaibHble MeAMIMHCKHe Mepbl. Kaxabini yenopek

ZOJIKeH 3HaTh CBOIO TPYIITY KPOBH ¥ pe3yc-(hakTop.
340POBLE YE/IOBEKA

if ,!Ionop_l,;' neped ca;!leﬁ x__noeuueodxoamo MZ&MBB&M wa BU Fi'—-uuqbexw o

| yuro. Ezo npoeodsm 3aeedenus 30paeooxparenus, maxue xax Llewmp npoghu-

t naxmuxu CIIH/a. 3axonom Yxpaume: sanpeweno pasziawamv peyrsmanivi
mecma.



PebeHok peayc-nono-
xurenbHbliA. Mats

peayc-oTpulaTenbHas

Puc. 51. BosnvkHoBEHME pe3yc-koHpnuKTa

OBOBLUMM SHAHHA

TTpu 3HAYMTE THHBIX KPOBOIOTEPSX M HEKOTOPBIX 3a60.1eBaHMSX BO3HUKaeT Heob-
XOIMMOCTD repesinBanus KpoBu. [TepesinBaTs KpOBb MOXKHO TOJIBKO COBMECTHMMYIO
110 rpynie u pesyc-akropy.

i NPUMEHMUTE NONYYEHHBIE 3HAHUA ~2

Buibepume npasunvnviii omeem (00un unu HECKONLKO)

1. Vkaxure rpynny KpoBH, B KOTOPOil OTCYTCTBYIOT arT/IIOTHHOI€HB! B 3puTponmTax: a) I;
6) IL; 8) 11I; r) TV.

2. Ykaxkute rpynny KpoBH, B KOTOPOH OTCYTCTBYIOT arT/IIOTHHHHLL B apUTpoIMTax: a) |;
6) 11; g) IIT; r) IV.

3. CkoncTpynpyiite 0TBET B BUAe cXeMbl <« BosHukHOBeHuMe pesyc-koHImKTay.

§ 19. TPOMBOIMTHI. CBEPTHIBAHUE KPOBU

BcnoMHMTE | yTo Takoe pepMeHTHL

KnioueBbie NOHATUA U TEPMUHBI: TPOMGoUUTEE, pubpunoreH, pubpun, remodunun.

T KOs crpoenme K POPMEHHBIM a/IeMEHTaM KPOBH OTHOCATCS TPOMOOLUTHI,
1 YHKINH TpoMGOLHTOB? BHITIOHSIONIME BaXHYIO sammTHylo ynkuuio. Tpom6o-
e Sl MBI, WM KPOBSIHBIE IUIACTHHKH, — OecI{BeTHIE, 6esh-
silepHbIe, OKPYTJION WJIH OBaTbHO# (hopMme! miacTHHKY (B 1 Mv® — 250400 Tuc.),
NMPHHUMATONINE YYacTHe B cBepThiBaHku KpoBi. OHit 06pasyioTcs B KPaCHOM KOCTHOM
Mo3re, a rubHyT B cesteseHKe. [TPOLO/IKUTENBHOCTD MX XKH3HU COCTaBIIsteT 58 fHeil.
TpoM6OLWTE! JIErkO paspymialoTcsi NPY TOBPEXIEHNH KPOBEHOCHBIX COCYIOB M
MTPAIOT BAXHYIO POJTb B CBEPTHIBAHWH KPOBU.
CeneseHka pacronoxeHa 8 nesom nogpebepse nop avadparmoit. Oxa urpaet ponb
«NPOAYLIEHTa» U «MOTUNbHMKA» (POPMEHHBIX INEMEHTOB KPOBY, 3aepxmsaet u obesspe-
XvBaeT GONe3HETBOPHbLIE MUKPOOPTraHM3Mbl, MONasLine B KPoBb. Ee cYUTaOT OaHMM U3

«[eno» Kposwu (MoxeT xpauute Ao 500 mn), kotopyo npu HeobxoguMOCTK OTHAeT opra-
HU3MY.



Tpombonnactux

MpoTpomGuUk -
Ul Tpom6m —
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Puc. 52. 1. Cxema mexaHuama ceepTbisakus kposu. 2. O6pasosanue Tpomba

Kax npouéxonmni»M CaepTbiBaHHe KPOBH — 3TO CJOXKHBIH (bgpmema-mmmﬁ
CBepTHIBaHMS KpoBK? POLECC, BO BPEMS KOTOPOTO PaCTBOPHMBbIH 6eJTOK IIasMbl
s e (DHOPMHOTEH NpEBpalIaeTCA B HEPACTBOPUMBIH Gesok
dubpun (puc. 52,1). B nponecce cBepThiBaiust KPOBU BBIIEJSAIOT TPH OCHOBHBIX
atana. Ha nepsom amane nop neiicTBieM TPaBMUPYIOIIErO areHTa paspynialoTes
TpoMbouHTE 1 0cBObOX IaeTest epmenT mpombonaacmun.

L)

HHTepecHO 3HaTh, YTO... TPOMBONNACTUH BLIAENSIOT W APYTUe PaspPyLIEHHbIE
K/1eTKM, MOCKOIbKY OH BXOAMT B COCTaB MembpaH BCEX KNEeTOK OPraHu3Ma.

Bo Bpemst 6mopozo amana TpoMOOIUIACTHH KaTa/IM3UPYET NPEBPAILIEHUE PO~
mpombuna (Genka nnasmpl KpoBu) B mpombun. TTporpoMOUE — HEAKTMBHBIN
Getok 11a3Mbl KpOBM, KOTOpBLIN 06pasyercst B medenM (JUIsl €ro CHHTEe3a Hy»KEeH
putamud K). B TpoMOuH OH npeBpal@eTcst JIMib NpH HAJMYWK B IUIa3Me KPOBH
noHoB Kaeiust (Ca’t).

Ha mpemwvem amane Tpombun katanusupyer npespaiiieHue pacTBOpuMoro Ger-
ka ¢ubpuHorena B nHepactBopuMsiii 6eok Gubpun. Hutu ¢ubpuna rycro nepe-
nneraloTcs, 06pasys ceTky. Mex/ry HUTSMH 33/IepPXKUBAIOTCS KJIETKH KPOBU M 00Opa-
3yeTcsi KPOBAHO# CrycTOK (mpom6) (puc. 52, 2), KOTOpLINA MJIOTHO 3aKpuiBaeT pany. B
HOPMe 3T0 poKcxoaunT Yyepes 5—10 MuH nocie noppexieHus cocyna. Takum obpa-
30M, JUIS CBEPTBIBAHMS KPOBM HeoOXONMMO HaiMuMe B Hell MHOIMX BEUIECTB:
6enkos, ButamuHOB (K), comeii kampuns. Ec/M kakoro-1o 13 HUX HET, KPOBb HE
cBepThiBaeTcst. CBepThiBaHne KPOBH SBJISETCA BAKHOW 3alMTHON peakuueit, npes-
OTBpallalleii KpoBONOTEpH.

HHTepecHo 3HaTe, 4TO... Bausuuwe utamuna K Ha cBEpTHIBAHUE KDOBYM [OKA3aN
Aarckuwii 6uoxummnk X. Jlam BMecTe C amepukaHckum Guoxumukom E.A. Jloswbl B
1943 r. 3a aro um 6bina npucyxaeHa Hobenesckas npemus. A.B. lNannaavH, OCcHO-
Barens MHctutyTa 6uoximmmm AH Ykpaursl, B 1944 r. cuHT@31pOBan BOA0OPACTBOPUMBIN
amanor surtamuHa K — Bukacos. 3T0T KpOBEOCTaHaB/IMBAIOLMI Npenapar ceivyac
LUMPOKO MPUMEHSIOT B MEeAULIMHCKOM NPaKkTuKe.

S i reuodninnx? Y HeKOTOpHIX JI0Zieii CBePTBIBAEMOCTL KPOBH HapyIIEHA.

. 'TaKO€  3a60NI€BaHVe Ha3LIBAIOT remoduameit (0T Tpev.
zeiima — KpoBb U ¢uius — mobmo). 1o HacKencTBeHHoe 3aboJieBaHue, KOTO-
PbIM 60TEIOT MPEeNMYIIECTBEHHO My 4MHbBL [lepenaeTcsi 0HO MO MaTePUHCKOM
JMHUM B XapaKTepusyeTcsi HEIOCTATOYHBIM KOJIMYeCTBOM 0COOEHHOro BelecTBa
6e/1KOBOV TIPMPOZIBI, YTO MPUBOAWT K MOBLIIEHHOH KPoBOTOUMBOCTU. BosbHble
reMopuinel MOTYT NOrMOHYTb OT MOTEpH KPOBH JaXKe HPH He3HAYUTEIBHOM
paHeHUHN.
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[1pu HekoTOpHIX 3a60IeBanNAX (HaIPUMED, aTEPOCKIEPO3e) KPOBbL MOXET CBep-
THIBATLCS BHYTPH COCYZIa M 00pa3oBbIBaTh B HeM TPOMObI. OHU MOTYT NPUBECTH K
3aKyIOPKe BaKHBIX COCY/IOB, YTO ONACHO JUIsA JKU3HH.

OBOBLIMM SHAHUS

TpombormTe! — Ge3bsaepHble KPOBstHble MIACTHHKH. OHM NPUHMMAIOT yYacTHe
B NPOIECCAX CBEPTLIBAHUS KPOBH. ITO COXKHLIN (hepMeHTATUBHEII MpoLece, Ko-
TOpbIY 3aBepuiaetcsi obpasoBanveM TpoMmOa, OCTAHABJIMBAIOLIETO KPOBOTEYEHHE.
Hapymienue ceepThIBaeMOCTH KPOBU HasbiBaeTcsl reMopuineit.

NMPUMEHWTE NMONY4YEHHLIE SHAHMUA

Buvibepume npasunvhviii omeem (00un ui HECKONLKO)

1. VxaxuTe opral, B KOTopoM ofpasyrorcss TpoMOOIMTEL a) KpacHbIH KOCTHBIH M031"
6) ceneseHka; B) MegeHb; ) AuMGaTHYecKHe y3JIbl.

2. VKaxWTe HasBaHHUE BEINECTBA, KOTOPOe 00pasyeTcsl B pe3yJibTaTe paspyinieHns 'rpOMﬁo-
1MTOB: a) TpomborLiacTuy; 6) TpoMGuE; B) pubpuy; r) hubpuHoren.

3. VkaxuTe BellleCTBO, KOTOpoe criocobeTeyer npespamenuto dubpunorena B Gubpu:
a) nporpombuy; 6) TPOMGHH; B) KANbIINI; T) TENAPUH.

4. O6BscHUTE, TIOYEMY ¥ 37I0POBOTO Y€JI0BEKA B COCY/IaX He 00pasyioTes TpoMObL.

§ 20. JEAKOUUTHI

BcnomMHUTE  0coGeHHOCTH KIIETOK KPOBH. _
Kniouesbie NOHATUA K TEPMUHBI: NeHKOLUTEE, NEHKOLMTOS, NeKoneHus.

Kaxoss mﬂm JleitkouuTsl (0T netikoc — Genbiit M yumoc — KJ1eTka) — aTo

W yRKIAK KeHKOIHTOB? 6ecuernbie KneTkn Kposu (puc. 53). Ecth HeckoJIbKo BU-

e OB JIEWKOLMTOB, PasNMyHBIX 1o ¢dopme, CTPOEHHIO U

dyuxiusm. Bee oun umeror sinpo. Mopma selikonmtos venoctosuua. Otae/bHbie

Buibl (iumMQOLMTHY) 03PEBAIOT B BUIOYKOBOI XKeJsede (THMyce) M JumdaTiyec-
KUX yanax. 9T JUMQOLMTHI MONasaioT B KPOBbL BMecTe ¢ IMMGOIi.

JIeHKOLMTHl paspyllalnTcsi B cele3eHke M MecTax BocrnajeHus. XKuByT ot
HECKOJILKMX CYTOK JI0 HEeCKOJILKMX AecsiTKoB Jiet. Jlelikoiwthl, obpasyoumecs: B
Jumpariuecknx yanax, xuByT ot 100 o 200 gueit. Jlelikonmuram, B oTJIMMKE OT
APUTPOLIMTOB, CBOMCTBEHHO IBYIKeHUe, Grarofapst YeMy OHM CIIOCOOHB! IIPOXOINTD
yepe3 CTeHKH HaMMEeHbIIMX KPOBEHOCHBIX COCY/IOB M NEPENBUIaThCs MEXJLY KJeT-
kamu (puc. 54).

B 1 mm® kposm cozmepxutcest 6-8 tuc. neiikonutos. KonuuecTBo ux B KpoBu
MOXET MEHSIThCSL.

Veennuenue JEHKOIMTOB Bbille (U3MOIOrMyecKoil HOpMbl Ha3bIBAIOT JEeHKO~
uuro3oM. OH PasBUBAETCS TIPH BOCTIAJMTENBHBIX Ipoleccax, MHGpEKIMOHHbIX

Te 3Ha4eHue cnocobHOCTH

e
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saboJieBanusX, TIOCTe TIpUeMa TTHILH M BO BPeMs BBHINOJIHEHHS! TSOKeIol paboThi.
Kak BbI 1ymaere, novemy?

Y MeHbllleHHe KOJMIeCTBa JIeHKOIMTOB B KPOBYM HIKEe HOPMBI HA3BIBAIOT IEHKO-
nenueit. Ee BLI3bIBalOT HeKOTOPBIe MH(EKIMOHHBE 3a60/IeBanNst, 2 TAKKE JTy4eBOe
nopaxenve opraiuama. OcnoBHast GyHKIMS JIEHKOLMTOB — 3al[MTa OPraHM3Ma OT
MUKPOOPTraHH3MOB, TY>KePO/HbIX 66!]1{08 H TeJI, MOnaBlluX B KPOBb ¥ TKaHH.

Mo snay sippa, xapakTepy KNeTO4YHbIX BKIOYEHWIA NeMKOLUMTE! AeNAT Ha NATb OCHOBHBIX
BUAOB: HEATPOpUNLI, 303MHOGUNL, 6a30dunbl, NUMGOLMTEI U MOHOLMTBI. Kaxabiii U3 HUX
BbINONHAET CBOI0 PyHKLMIO. [poLIeHTHOEe COOTHOLIEHWE PasHbIX BUAOB NEKOLIMTOB B KPO-
BW Ha3bIBAIOT S1eMKOLMTApHONM GOPMYnor. U3MeHeHUs B Hell MOTYT CBMAETENbCTBOBATE O
HeKOTOpbLIX 3abonesaHnsx.

[

NMPUMEHMTE NONYYEHHLIE 3HAHMUSA e |

Buibepume npasunvuvtii omeem (00un unu HECKOALKO) 4

1. Buibepute XapakTepuCTHKH NEfIKOUMTOB: a) GeciBerHble KIeTKW; 6) MMEOT sApo;
B) opMa HETIOCTOSTHHAS, I') HE UMEIOT S/ipa.

2. VKaxuTe OCHOBHYIO (DYHKUHIO, KOTOPYIO BHIIOJIHSIOT IEHKOIMTEE: a) TPaHCIIOPTHAS;
6) pery/siTopHasi; B) 3allMTHASE; I') CEKPETOPHAS,

3. Cxoncrpyupyiite orset B Buze Tabumnisl YeM NeliKonUTh OTAHYAIOTCS OT 3PHTPOIIN-
toB? ITouemy?

HAOKAXEM HA NPAKTHUKE

JIABOPATOPHASI PABOTA Ne 3 '
Tema: MHKPOCKONUYECKOe CTPOeHME KDOBM YesI0BeKa

ObGopyZioBanHe H MaTepHAaIbl: MIKPOCKOIbI, MUKPOIPENAPATHI KPOBH Y€JI0-
BeKa.

Xon pa6GoTh
. oprotoebre Mukpockon k paGote.
. IIpu Manom yBeMueHnN MHKPOCKOTIA PACCMOTPHTE MMKDPOIIPENapaT KPOBY Ye0BeKa.
. Ileperepmre MuKpockon Ha 60/bLIOE YBENIHUEHHE, PACCMOTPUTE CTPYKTYPY SPUTPOLIHTOB,

. Cocraspre Tabnmity. Cpasuure (popMmy, pasmepbl, HATMYME SAPA B SPUTPOIMTAX M Jieii-
KOIMTAX YeN0BeKa.

5. Cpenaiite BLIBOJBL.

W N e

§ 24. UMMYHHUTET. ®OPMbI Y1 BU/IbI
UMMYHHTETA

BCnOMHUTE 13 kypca Ocroevt 300poebs, YTO TaKOE HMMYHHTET.

Kniouesbie NOHATUA U TEPMUHLL MMMYHMTET, Hecneunduyueckuii, cneunduiec-
KW, KNEeTOYHbIH, 'YMOPanbHblii, ECTECTBEHHBIN W NCKYCCTBEHHBIN MMMYHUTETSI.

" Yro Taxoe HMMymITeT? Hmmynurer (oT nat. ummynumac — ocBoGOXAeHWE OT

i YETO-JTHO0) — MO CNOCOGHOCM® OpzaHUIMA 3QUUWATNTD
cobcmeennyio yerocmuocmy, GUON0ZUNECKYI0 UHOUBUOYANLHOCTD U 2EHEMUNecKoe
noCmosHcmeo enympenneil cpedvt. Paznuyaior a8e GopMBI HMMMYHUTETA: HECIeLH-
dbuveckmii u ciierduyeckuit (ex. cxemy Ha c. 59). (3adanue. Hasoseume ocobenrno-
Cmu HecneyuguuecKozo u cneyuguueckozo uMmyHumema.)

Hecnemuduueckuit ummynurer — 310 popma MMMYHHTETa, KOTOPBII OCyIIECT-
BJISIETCS. Pa3HBIMM BELIECTBAMM, BHIZIESIEMBIMU CHEMATbHBIMU JKeJie3aMH KOXH,
NMIIEBAPUTEILHOI U ILIXATENBHOI CUCTEMaMH, 2 TAKXKe JIEHKOIIMTAMH € TIOMOIIBLIO
daroryrosa u 6enkom-unTepdeporom. OHM AEHCTBYIOT Ha BCE MHKPOOPTAHH3MBI,



 MMMYHUTET, 20PMEL M BUALB UMMYHUTETA. OO

>

AHTHTEIA )

it m‘m”@ UHTEP®EPOH ) T-JIMMPOIUTHI )

—(,IIHXATEJIBHAH CHC’I'E@

HE3aBHCUMO OT MX Nprpozbl. Benomumm, ¥TO Yykepoaubie Ui OPranusmMa XyuMuy
YecKHe BENIeCTBa, )KMBLIE OPraHu3Mbl, CocoOHbIe BBI3BATH HMMYHHYIO PeaKIMIo,
HA3LIBAIOT AHMUZEHAMU.

Sammrasie hyHKIMM IEHKOLIMTOB OTKPBL BRIIAIONIHIICS pycckuit yuetsrii .. Mey-
HHKOB, KOTOpBI A0Jiroe Bpemst paboTasi Ha TEPPUTOPHM COBPEMEHHOH Y KpauHBbL.
CBOMMM OIBITAMM OH JIOKA3a71, YTO K MOPAXeHHOH MUKPOOPraHN3MaM¥ TKAHW MOCTY-
naet Gosbiioe kosmyecTso Jeiikouutos. Takue seiikouutsr M. MeunnkoB Hassan
arouuTsr (kneTku-niokuparesm). OHM YHHYTOXKAIOT JTIOObIe BH/IBI MHKPOOPTAHKUS-
MOB U HyKepofiHbie 6eJ1Ku, 1109TOMY X HasbiBaloT Hecnermduyeckumu. ITporece no-
IJIOIEHHUA M TIEPeBAPMBAHHA MUKPOOPTAHM3MOB Ha3bIBAIOT ¢hazoyumosom (puc. 55).

B neiikoumTax copepxarcsi mumeBapuTesibHble (epMeHThi, pacuehsiiomue
KJIeTKH MUKPOOPranu3MoB. ['Hoii, 06pa3ylionuiicst B TKaHsX NPU BOCIIAJEHHH — 3TO
CKOILIEHHE MEPTBHIX JIEHKOLMTOB.

B miasme KpOBM MMEIOTCS ClieLHa/bHBIE O€JIKH, KOTOpblEe TaKXe CIOCOOHBI
obe3BpexMBaTh BUPYChl H HEKOTOPbIE MMKPOOpPranuaMbl (unmepghepon).

Cnempduyeckuii mtMMyHuTeT — 3170 (YopMa MMMYHHTETa, IPH KOTOPON OPraHM3M
criocobeH Pacro3HaBaTh ¥ YHUYTOXKATH TOIBKO ONpPeIe/IeHHbII BHJI MUKPOOPTraHH3MOB.
Ero obecneunsator T-mamdormts: v antiresa. T-mamdormTs: 06pasyroTest B BUJIOYKO-
BT xxetese (Tumyce). [loaromy ux u vaspam T-3aeucumvimu, i T-rumporyumamu.
BeTpeTHBIINCh ¢ MUKPOOPTaHU3MAaMH, OHHM «3allOMWHAIOT> WX CTPOEHHE M IepelaloT
nHGOPMALHIO 06 3TOM THITE MHKPOOPTaHH3MOB CJIeLYIOLMM TokosienHam T-nmmcorm-
ToB. TakuMm 06paszoM, T-mMcpOLHTE! 3AIMINAIOT OPraHk3M OT TeX MHKPOOPraHHM3MOB,
KOTOpbIX OHM 3armoMHIIH. OcobpIit BUJL JIEHKOIMTOR, KOTOPBIE HAXOMATCS HE TOMBKO B
I1asme KposH, HO u B Jumbe, BeipabatbiBaiorT antutesna (puc. 56). 3TN neifkounTsl
TOCTOSHHO BOCI[POM3BOJISITCS B OPraHM3Me CTIelMaIbHBIMU KJieTKaMu, Garoziapst yemy
JIOJITOE BPeMsl SalMIIAIOT €10 OT TIOBTOPHBIX MHQEKITHOHHBIX 3a00/eBaHMmil.

Heobxomumo pasznu4aTh KJIeTOYHBIH H TYMOPaIbHbIH MEXaHU3Mbl MMMYHUTETA.
MexaHu3M KJIeTOYHOrO HMMYHHTETa — YHUYTOXEHHe BPeIHEIX (DaKTOPOB KJIeTKa-

_ Knetka, sbipabaruiBaiolyas aHMTena
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epoaHbie Tena a, arakylouime
(aHTVreHs!) AHTUreHbl

Puc. 55. Cxema arouurosa Puc. 56. NpuHumn [eACTBUS aHTUTen



Puc. 57. N.W. MeuHukos Puc. 58. Maynb 3pnux Puc. 59. 3pyapn Oxennep
(1845-1916) (1854-1915) (1749-1823) ,

My — ¢arommtamu n T-numdouuTamu, a ryMOPaJbHOTO — CHELMATILHBIMK BENeCT-
Bamu (OesrkaMu), KOTOPBIE COIEPXKATCS B KPOBU, — aHTHTEJIAMH M HHTepdEpOHOM.
Takum obpazom, aromurs: u T-auMboLHTH 06eCEUMBAIOT KAETOYHbIH HMMYHM-
TeT, a Oesiku KpoBw (anTHTeNa, HHTEPGEPOH) —~ ryMOpaibHBbIil.

MiHTepecHo 3HaTb, YTO... Teopuio KIeTOYHOIO MMMyHUTeTa paspaboran U.W. Mey-
HUKOB (puc. 57). MNapannenbHO B 3TV roakl N3BECTHLIN HEMELKUIA yyeHbii . Spnux
(puc. 58) paspaboran Teopuio rymMopansHoro nmmyHuTera. fonroe spems, Gonee
25 ner, MexXay HUMK NPONCXOANNA XECTKas ANCKYCCHA OTHOCUTENLHO TOro, Kakoe
3HaYyeHue [NA 3aLMThl OPraHU3Ma UMEET KITETONHBIN U NYMOPaTbHBEHI UMMYHUTET.
3r1a Aguckyccun 3aBepLimnnack TeM, 410 06a HanpasneHus y4eHbie MUpa rMpuaHamnm
ouyeHb BaxHbiMu. B 1908 r. U.WN. Meynukosy u 1. Spnuxy 6bina npucyxaeHa Hobe-
nesckas npemus B 06nactvi Quanonorm u MeAULMHEI.

Kaksue pazmiuaior Passimyalor ecrecTBeHHBIH M HCKYCCTBEHHBIH UMMYHUTET.
BHIIB! MMMYHHTeTa? ECTECTBEHHBI MMMYHHUTET ZIE/ISIT HA BPOXK/IEHHBIH M 1TpU-
— obperennslii. Ilpu 8poxcdenrom ummynumeme antutena
B OpraHM3Me 4eJIOBeKa NPHCYTCTBYIOT €O JTHS POXK/IEHUS, TO €CTh YHACeI0BaHbl OT
ponuteneil. [Mpuobpemennviii ummynumem BHIpabaTHIBAETCS B MPOIECCE HKM3HM
nocse nepeHecenHbix uHdekuHonHbX 3aboneBanmii. [lepeGosies KokmoNEM, KO-
pbI0, BETPAHOMH OCII0i1, YesioBek 00braHO He 6oieeT aTuME GONE3HAME TIOBTOPHO.
Jlnst npexynpexienust HHQeKIMONHBIX 3a60IeBaHmii M UX JieyeHus BupabaThl-
BalOT MCKYCCTBEHHbIH HMMyHHTeT. OH ObiBaeT akTHBHBIM M MACCHMBHBIM. AKXmue-
ML UCKYCCMBEHHBLE UMMYHUMEeM BO3HUKAET B PE3YJIbTaTe NpoPuiaKmuiecko
npueueKu — BBEJIEHNS B OPranuaM BaKIMHbI (ocabnenHoi Win youToil KyJIbTyphl
MMKPOOPraHH3MOB), Ha JIeliCTBHe KOTOPOIi BEIpabaThIBAIOTCS aHTHTENA, KaK U IPU
nepeHecerHoi Gonmesny. Hanpumep, nocsie npUBHBKY OPranMaM YeJIOBEKa YCTIENIHO
NPOTHBOCTOMT TakuM Gosestsim, Kak audtepnst, TyGepKy-
Jie3, TIOIMOMHMEITHT U JIp. AKTHBHBIH UMMYHUTET JUTUTCS
mHoro Jiet. (Cnpocume y ceoux pooumeneii, kaxue npoghu-
NAKMUYECKUE NPUBUEKU 8aM OEIAIU 8 Oemcmee.)

WiHTepecHO 3HaTb, YTO... [lepByl0 BakKuMHy MpPOTUB
ocribl OTKPLLT aHmuiAckuid Bpay 3ayapn AxexrHep (puc. 59),
KOTODbIF 3aMEeTHn, YTO LOsipku, nepebonesuine KopoBbeit
OCrOH, HEBOCNPUUMYUBEI K Yenoseyeckos ocrie. Jlyu MNac-
Tep (puc. 60) — ocHOBarenb COBPEMEHHOW MEANLMHCKON
MUKpoBuonorun 1 UMMyHONOrvu, paspaboran Meron
NpeaoxXpaHUTelbHbIX NPUBMBOK MPOTUB psaa MHDEKUNOH-
HbiX 3a60neBaHui, HaNPUMEP CUBUPCKOW A3BkI, POXUCTOIO
3abonesaHus ceuHer, beweHcTea. OH Npeanoxun MeTos!
Puc. 60. Nyu Nactep crepunusayuy (nacrepusalgny), B OCHOBE KOTOPBIX NIEXUT

(1822-1885) yHuyTOXEeHue 60ne3HeTBOpHbIX 6akTepui, MNnecHeBbIX




rpnboB n Bp. 3TOT METOA TNMPUMEHSIIOT NP KOHCEPBUPOBaHMNA MAUIEBLIX MPo-
AYKTOB.

Iaccusnwiil uckyccmeenuvlit uMmynumem 1osBISETCS nocie nedeGHoi npu-
BUBKW — BBEJIEHHSI JIEKaPCTBEHHOH CBHIBOPOTKH, CoZlepXKalleil roToBble anTuTesa.
Ee BpoztAT B ciiyvae nemesuientoi nomomu. Ilpyu Beeeruu JieueOHBIX CBIBOPOTOK
aHTUTeJIa B opraniamMe He obpasyioTcsi. Takoii MMMYHUTET AEHCTBYET He JOJITO —
HECKOJILKO MecsiueB. JleueGHy10 CHIBOPOTKY MOJYHAIOT U3 IJIa3Mbl KPOBU JKUBOT-
HBIX WJIM YesloBeka, iepebosieBinX onpenesneHHoi HHGeKUHOHHOI G0e3HbIO.

K coxanenmio, ummyHuTeT o6pasyercst He Ko Becem Gosieansiv. Takumu 6oeansi-
MM, KaK aHrHHA, OPOHXHT, oK MOTYT 60JIeTH MHOTO pas.

OBOBLNM 3IHAHUSA
DaronuTos 1 06pasoBaHHe AHTHTEJ COCTABJSIOT OCHOBY UMMYHHTeTa. MMMy-

HUTET MOXeT ObITh BPOX/IEHHBIM M npHoGpeTeHHbIM. JLisi npeynpexeHus WH-,

dexuponnpix 3a6oseBatmil 1e1AI0T NPUBUBKH — BBOAAT BaKIMHBL. [Tpu sevenun
HEKOTOPBIX MHGEKIMOHHBIX 3a60JieBaiuii MCNONb3YIT JieyeGHYI0 CBIBOPOTKY.
Ecte undekumonnbie 3aboieBaiust, NPOTHB KOTOPBIX MMMYHHTET He 06pasyeTcsi.

NMPUMEHMTE NONYYEHHLIE SHAHUA

Buibepume npasunvnwiii omeéem (00un uiu HECKONLKO)

1. VKaxkurte COCTABASIONME KACTOMHOrO ummMyrnTeta: a) T-numdounter; 6) anturena;
B) (paronuTst; 1) uuTEpdhEepoH.

2. Vkaxure COCTABJISIONME IYMOPAIbHOro mMMyHireta: a) T-smmdormtss; 6) ayrurena;
B) ¢aronursl; r) uuTepdepon.

3. Vkaxure UMMYHHTET, KOTOPBI NOSIBJIAETCS 110C/e BBeJleHus edeOHON ChIBOPOTKM:
a) aKTUBHBIN UCKYCCTBEHHBLH; 6) NAaCCUBHBIN HCKYCCTBEHHBLIT; B) €CTECTBEHHBIH 1TPH-
o0 peTeHHblii.

4. CKOHCTpYHpYIiTe OTBET B BU/IE CPABHUTEIBHOM TabGNMIbl «AHTHTENIA U AHTUICHBIY.

5. Yro Takoe BaKIMHAUMS Y KAKOBO €€ 3HAYEHUE JUIS 3JI0POBBS YelloBeKa?

§ 22. UMMYHHAS CUCTEMA. UMMYHHAS
PETYJISLIUS

Becnomuute  u3 kypea Ochosst 30oposes, uto takoe BUY/CITU ]I, uMMyHUTET M KAKOBO

€ro 3Ha4YeHue /LA 3I0POBbA 4YEJIOBEKa.

KnioyeBbie NOHATUS ¥ TEPMUHLI: MMMYHHas CUCTEMa, anneprius, uHekuus, Tpavc-
nnanwTauywsa, CNUAO.

ViMMyHHas cHicTeMa BO3HHKJIA € HOSTB/IeHHEeM MHOTOKJIeTOY-
cHeTema? HPIX OPraHM3MOB H pasBHBaJach Kak (akrop, cnocoOcTByio-
e~ A WX BbDKHBanWo0. OHa OObENHHSET OpraHbl ¥ TKAaHH,
KOTOpbIe oﬁecnetmnam 3aIHTY OpPraHi3Ma OT FeHETHYECKH Ty KEPOAHBIX KJIETOK WIH
BEIECTB, IMOMAJAIOMNX M3 OKPYXKAalouleil cpe/isl WK 00pasylonMXcsi B OPraHusMe
(puc. 61). [lo opranuszaimyu ¥ MexannamaM QYHKIMOHMPOBaHUS OHA MOJI0OHA HEPB-
Holt crcreme. Obe cHCTeMbl NPe/ICTAB/IEHB! LEHTPAIBHBIMA ¥ HepudepuyeckumMu
OpraHaMy, CiocOOHBIMH PEArHpPOBATH HA PasHbIe CHIHABI, UMEIOT GOJIbILIOe KOIHYeCT-
BO PelerTOpHLIX CTPYKTYp, criempduueckyo namsith. K yewmpanouvim opeanam
UMMYHHOI CHCTEMBI OTHOCAT KPACHBIH KOCTHBIIt MO3T, BUJIOYKOBYIO JKeJie3y, K nepu-
depuneckum — ymbaTirdecKyie yaIibl, CeJle3eHKY, MUH/IUIMHB], aTTeH IMKC.
IlenTpanbHOE MECTO Cpea KIeTOK HMMYHHO! CHCTEMBI 3aHUMAIOT pPa3Jin4yHble
mumbormter: T-numgpoyumet (bopmupyiores B Tumyce) u B-numgpoyumsr (B M-
datudeckux yanax). Bel yxe 3naerte, 970 npH KOHTAKTE C YYXXEPOIHBIMH TeJJaMH
(anTHreHaMK) ¢ OMOIIBLIO TMMGBOIMTOB MMMYHHAs CHCTeMa criocobHa obecriedMBaTh

'immme
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pastbie (JOpMBI HMMYHHOI0 OTBeTa: 0OpasoBanue crelnPIeCKHX aHTHTEN KPOBH
(ryMOpasbHBI MMMYHHTET); yBenndenne KosmyecTsa T-mMoLuTOoB, CriocoOHbIX
K M30HpaTeIbHOMY PeArHpOBAHHIO € JAHHBIM AHTHIEHOM (KJIE€TOYHBII HMMYHHTET);
obpasopanne T- 1 B-1mM(pOLIMTOB «HMMYHOJIOTHYECKOH NAMSITH», KOTOPBIE TIPH
NOBTOPHO# BCTPEYE C AHTHIEHOM CTIOCOOHBI K OBICTPOMY H CHIILHOMY OTBETY; (hOpPMH-
POBaHME KMMYHOJIOTHYECKO#H TOJIEPAHTHOCTH, KOTOPas TIPOSIBASeTCS B H30UpaTeIbHOM
OTCYTCTBHH OTBETA HA JIAHHBIIT aHTHTEH TTPH NOBTOPHOIT BCTPEYE ¢ HUM; NOSABICHUE
AJUICPIUK — TOBBIECHHON BOCIIPHUMYHBOCTH K cnetupuyecKoMy aHTHICHY.

Kakue GbiBAIOT HMMYHHBIE OpHa U3 HMMYHHBIX Pca}cuuﬁ opraHuaMa — aaaepeus (ot
peaKuu oprauusma? TPEY. @LI0C — APYTO M 3peon — NEACTBUE) — COCTOSIHUE

e NOBBIIIEHHOH BOCIIPHMMYMBOCTH OpraHusamMa B OTBET Ha

JeHCTBIE aJIepreHoB.

Annepeervt — BEIECTBA, BhI3BIBAIOIINE ALICPrUYeCcKHe peakimu B opratuame. Mx
JIeJISAT Ha BHENTHHe ¥ BHyTpernne. K enewnum amepeenam (3K30au1epreHam) OTHOEAT
HEKOTOpBIE THIIEBBIE TIPOYKTHI (siiNa, NOKOJAJL, [HTPYCOBBIC), PasHbie XUMUYECKHE
HEeOPraHW4eCKHe BENIECTBa, 3amaxy (1IBETOB, JIYXOB), JICKapCTBEHHbIE TIpenaparsl. Buym-
pennue amepeenst (IHAOAIIEPreHbl) — COOCTBEHHbBIE TKAHW OPraHM3Ma, 1PeHMYIIIeCT-
BCHHO € M3MEHEHHBIMH ECTeCTBEHHBIMHM CBOWCTBAMH, BO3HMKAIONIMMH BCJCACTBHE
00pas’oBaHMA TOKCHYECKHMX BELIECTB IPH TATOIOrMYecKuX mpotleccax. Hanpumep, npu
OXKOrax Wi OOMOPOXKEHHSIX OPTaHU3M BOCTIPHHMMAET OMEPTBEBIINE TKAHN KaK YyKe-
pozHbie M 00pasyeT K HiUM aHTHTeNa. Takue e peakiiuu MOryT BOSHUKATS NPH JCHCTBIN
SZIOBATBIX BEIIECTB, YKYCaX IT4e1, IMeJIel, IPYTHX HAaCEKOMBIX, HFOHU3YIOLICH pajinaliim.

Annepzunecxue peaxyuu pazpuBaiotces 6ypHo wim nocrenento. Korpa annepren
[EHCTBYET Ha OPraHW3M BIIEPBBIE, TO BhIpabaThiBalOTCs M HakarumBawtes aHTuTesna
C TOBBIIIEHHOH BOCTIPHHMYMBOCTBIO K Hemy. IIpu noBTopHOM nocTymuienuu 310oro
anyiepreHa B OPraHu3M pas3BuBaeTcsi OypHast anjieprudeckas peakius. AJuteprust

JOCTATOMHO pacTpocTpaHenHas OoJe3Hb.
Ona nposiBisieTcs: BBICHIIAHHEM Ha KOXKe
(KpanuBHHIR), AJUIEPrHYeCKUMH IK3CMAMH,
CY/KEHHEM JIBIXaTeJIbHBIX ITyTeiH BCIeACTBHE
OTeKa WX CAU3UCTHIX 000I0YEK, UTO YCITOXK-
HAET AbIxaHue (acTma) u ap.

Kaxpiit 4etoBek Ao/pKeH 3HATh, Ha YTO
y Hero amieprusi, ¥ usaberath KOHTAKTa C
annepreHoM. IIpi BO3HHKHOBEHUU ajuiep-
THYECKOH peakiiH HYKHO YMETh OKasaTh
nepsyo nomoum. Hanpumep, sip muen,
mMeTelt W APYTHX HACEKOMBIX OTHOCHTCS K
6uonoruyeckum auneprenam. Bocrpuum-
YUBBIE K YKYCaM 3THX HaCEKOMBIX JIOJU
MOTYT Jlaxke NOrHOHYTh OT yAyuIbs (Bcien-
CTBHE OTEKa CJM3UCTOH OOOJIOYKH JIbIXa-
TEJLHBIX ITYTEH ).

Urobbl MpeIynpeauTs ANIEPruio, Hajlo
YKPeILTAThL CBOH OPraHM3M M CTapaTthcs H3-
Gerars aJLIEPreHoB.

IIposiBnernss UMMYHHBIX peaKUHi Ha-
6rmonaloTes BO BpeMsT MpaHCnaAaGHmMayuu
(oT nat. mpaxcnaawmawmo — TepecaXxu-
Baio) — NepPecaiku TKaHeH MK OPraHoB OT
O[IHOTO YenoBeKa ipyromy. [laxe npu ynayno
IPOBEICHHON OTIEPALUH YE€PEe3 ONPENEseH-
HO€ BpEMsi OPraHH3M MOJKET OTTOPrHYTh
TIEPECAXKEHHYTO TKaHb.
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K MMMYHHBIM PeakuMaM OTHOCAT unpexyuonrvie 3ab0Ne6aGHUR, BLI3BIBACMBIC
Bupycamu (rpunn, 6onesnp borkuna), Gakrepuamu (anruna, Tybepkyies, xonepa)
u ap. Obumm cBoicTBOM MHQEKUMOHHBIX GoJe3tel SBIsiercs: cnocobHOCTD nepe-
JIaBaThCS! OT OIHOTO YEJIOBEKA JIPYTOMY.

Nndexumontnie 3a601eBanysi BO3HUKAIOT TOMHKO IPH BOCIIPUUMUYMBOCTH Opra-
HuaMa K Bo36ymureno. IlyTH 3apakenus: BO3AYIHO-KaneAbHBI (FPHITI, KOPb U
JIp.); 3apaKEHHBIC TTHUICBBIC NPOAYKTHI (IM3EHTEPHS], X0JIepa); YKYChl HACCKOMBIX
(Hanpumep, Mansipusl); NepeauBaHue 3apakeHHoi kposu (6onesns Borkuma,
BUY-undexuus). Passurue uHQEeKUHOHHOM GOIE3HN OCHOBBIBACTCS HA CIOXKHOM
TPOLIECCE B3AUMOJICHCTBHS BO3OY iuTesisi  oprainama. Bosesus nosisisiercst nocse
MHKY6alHOHHOrO NEPHO/AA. ITO TIEPHOJL, CKPBITO NPOTEKAIOLINEL € MOMEHTA 3apaske-
HMA OPraHU3Ma /10 NOSIBNCHNS NePBBIX NPH3HAKOB 3a00J1eBaHMs.

Ob6uie npusHaky HHPCKIMOHHBIX GOJIE3HEN: TOBBIIEHUE TEMIIEPATYPbI, BOCTIATH-
TeJIbHBIN IIPOLIECC TOrO WM MHOI'O OPraHa ¥ PeaKilis BCero OpraHuama, ero ociabienue,

Nndexumonnoe 3aboseanue Moxer npuodperaTh MaccoBblii Xapakrep, Toria
BO3HUKaeT snudemus (OT Tpey. snu — Ha, HAA ¥ democ — Hapon). Peakuust opraHus-
Ma Ha uHpeKIMoHHOe 3a60ICBaHHE 3aBUCHT OT €10 UMMYHOJIOTHYECKOM PEeaKTHB-
HOCTH, TO €CTh CKOPOCTH BKJIIOYEHUSI HMMYHHO# crcTeMbl B 60pb0y ¢ undekiueit.
INomuure! Temnepatypy Tena 1o 38 °C He cnenmTe CHIDKATS KaPONOHIKAIOIIMMU
npenapaTamu, HIOCKOJbKY MMEHHO TPH Heil rubHeT 0CHOBHAs YacTh BUPYCOB. [1oBbI-
menue Temieparypsl Boiie 38 °C cBHAETENLCTBYET 0 HECHIOCOOHOCTH OpraHu3Ma
60poThest ¢ uHbeKuuen, To ecTh 06 ocaabIeHH UMMYHHTETA.

Bosbimuerso undekiponnnx 6osesneil, ¢ KOTOPBIMEU 10 TOCTEAHEr0 BPEMEHU
CTAJIKMBAJIOCh YEJIOBEYECTBO, NOABUIOCH I0CTATOYHO aBHO. K oiHUM U3 HUX ¥ Ye-
JIoBeKa 00pa3oBasIcsi eCTeCTBCHHbIN UMMYHHUTET. C HEKOTOPBIMU JHOAM HAYUUIUCH
6OpOTHCSL, CO3AaBast UCKYCCTBEHHBI MMMyHHTET. OIHAKO COBCEM HENABHO, OKOJIO
20 ner ToMy Hasaj, OOHAPYKEHBI BUPYCHI, IEACTBHE KOTOPBIX HANPABJICHO TIPOTHB
CaMOii IMMYHHO# cucTeMbl. Paspyiias HMMYHHYIO CHCTEMY, OHHU J€JIAI0T OPTaHH3M
6e33alUTHEIM, U TOrAA OH HE MOXKET 60poThesa ¢ Bo3bymTesiMU ApYruX HH(pEKIH-
OHHBIX 60JI€3HEH, YTO NTPUBOAWT K HEMUHYEMOI CMEPTH. ITO YPE3BBIMANHO ONACHOE
3aboJieBaHue Ha3Ba/IM CHHAPOMOM npuobpererroro ummynoaedunmra (CITA/).

KaKOBLI OCHOBHbIE IYTH CIIM/1 BBI3BIBaET 6upyc ummyHoleuyuma YeIOBEKa
nepeawn BUY-nnpexun? (BU).

e OcHOBHBIE 11yTH Nepenaun BUY-undexunm: depes kpoBb
(Npu NepesMBaHUK KPOBH, TIEPECA/IKe OPraHoB U TKAHEN); OT MaTepu peOCHKY, eCaH
marb BUY-nosutusnas (BHY TpHyTPOOHO, IPH pojax, KOPMIECHWH MATEPUHCKHM MO~
JIOKOM); TIPH HCTIOJh30BAHHH 3aPAKEHHBIX MEAHIIMHCKUX HHCTPYMEHTOB (IIIPHIIEB,
CTOMATOJIOTHYECKHUX U F’HHEKOIOrHIeCKHX HHCTPYMEHTOB | . ); NOJIOBBIE KOHTAKTHI.
Ovyenb onacHEIM SABJISIETCs TO, YTO Y YEJIOBEKA — HOCHTENs BUpyca 3aboseBanue
MOXeET NPOSABUTLCA Y€Pe3 MHOIO JIET, 32 3TO BPeMsi OH HHOHUIAPYeT JPYrux JIoAei.

Ha ceropns He 3apeructpuposaus! ciyyan nepeaayn BUY Bo3ayimo-Kame sHBIM
nytem (TIpH YMXaHWH, Kaiuie), GLITOBRIM TyTeM (4Yepes PYKONOoXKaTHsl, ocje 1no-
cemenus1 6anu, 6acceHOB), MPH YKyCcaxX KPOBOCOCYLIMX HACEKOMBIX. Yepes Hero-
BPEKIEHHYIO NOBEpXHOCTL Kok BUY He nepenaercs. 3to 3HayuT, 410 0011EHKE C
BUY-no3uTHBHBIMK JIOABMH Ha OBITOBOM YpOBHE 6€3011aCHO U OKPYKAIONHX.
ITpecnepoBanue BUY-no3uTUBHEIX — 3TO HapyIEHHE NPaB YEJIOBEKA.

At Tl T e A S i

Kak B3anmoceasany DP24¥ MHOTHX CTpaH MHP2 OTMEHAIOT CHIKEHUE Y 4eJIOo-
VMMYHHAS CHCTeMa yesiopeka  BCK2 AKTHBHOCTH MMMYHHOH CHCTEMBI M, KaK PesyJIbTat, —
H 5KOJIOTHYecKoe cocTosime Y BE/IMUYEHHE YacTOTh ¥ YCIIOXKHEHHST TeyeHus uHpexiu-

OKpyXaromeii cpepi?  OHHBIX 3a00JIeBaHMIT BCJIEJICTBHE YXY/IIIEHHS 3KOJIOTHI€ECKOM

~~  CUTyalluy Ha 3emJie.
K coxanennio, 3Kosiornueckasi CHTyaisi B Y KpauHe 9pe3BbluaitHo HalPsUKeHHas,
0COOEHHO B NIPOMBINUIEHHBIX PAHOHAX W 3arPsS3HEHHBIX PajHalueli Mocsie aBapuu
Ha YepHoOpLibcKoit atoMHOM anexTpoctanmn. Ocobento ocnabrena uMMyHHas
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CHCTEMA Y JIeTel M3-3a TOTO, YTO PaJMOAKTHBHOE M3Jy4eHHe NaryOHO BIHSET HA
nensiuecss kaetTku. VIMEHHO B PasBMBAIOLIEMCS] OPraHU3ME NPEHUMYILECTBEHHO
HAKATIMBAIOTCS PAAHOAKTHBHBIE BEIIECTBA. YTHETAIOT MMMYHHYIO CUCTEMY TaKKe
BBIGPOCHI ABTOMOOMJILHBIX ra30B, snoxuMukaTsl. [loaTomy BeeM Heobxoanmo 3a60-
THUTBCS O YHCTOTE OKPYXKAIOIEi CPEJIbl.

OBOBLWHM SHAHHUA

Onxnm 13 haKTopoB COXpaHeHNst GHOJIOTHHECKOI HHIHBHYATBHOCTH SABJISICTCSA UM-
MYHHAast CHCTeMa, KoTopasi chopMHpoBaIach Ha BBICIIHX 3Tanax spomonun. MiMMyHHas
CHCTEMA 3AIMIIAET OPFAaHW3M OT HETaTHBHBIX BIMSAHMI BHENIHEN H BHYTPEHHEH CPe/ibl.

YKpeIieHuio HMMYHHOIT CHCTEMBI CTIOCOOCTBYIOT 3aKaHBaHHe OPraHnama, (u-
3UYECKHE HArPY3KH, TIOJHOLECHHOE NHTaHue, coboieHHe IMYHO T’HTHeHBL.

e NPUMEHMUTE NONYYEHHbLIE SHAHUSRA

Buibepume npasunvrsiii omeem (00uN Ui HECKOIBKO)

1. Buifepure neHTpasbHbie Opraibl HMMYHHOH CHCTEMBI: a) KPacHbLIH KOCTHBUi MO3I;
6) ceneseHKa; B) BUIOYKOBAS JXKeJIe3a; I') allllCHAHKC.

2. Buibepure psiji OpraHoB, KOTOpbie OTHOCATCS K nepudepuyeckoii MIMMYHHOI cucTeme:
a) KpacHblif KOCTHLIH MO3T, celie3enka, annesaukce; 6) ceneserka, umdarnueckne ya-
JIBI, MUHAAJIMHD, allNeHAHKC; B) ceJie3eHKa, anneHanKe, TimbaTiuyeckKie yalibl, BUIIOY-
KOBas XeJe3a; I) ceJle3eHKa, alneHINKC, KPacHbIH KOCTHBI MO3T, BUJIIOYKOBAs JKesesa.

3. Buibepute nytv sapaxenns BUY-undexuweii: a) nepenupanne Kpoeu; 6) noaoBoii;
B) PYKOIIOXaTHe; T) obuienue.

4. Cxouctpyupyiite oTBeT B Bujie cxembl <« IMMyHHag cucTeMa B camble paciipocTpaHeH-
Hble HMMMYHHbIE PEaKIIHM OpTaH13Ma YeIOBeKay.

g CAMOKOHTPOJIb 3HAHMM NO TEME

Buibepume npasunehsiii omeem (00uH Ul HECKOBKO)

1. Vkaxure KIETKU KPOBH, He MMEIOILME SIPA: 4) JIGHKOLUTEL; 6) SpUTPOLMTSE B) TPOMOOLUTLL

2. Yxaxure HopMeHHbIE 3/IeMEHTBI KPOBH, IPHHUMAIONINE YYACTHE B €€ CBEPTHIBAHUM!
a) 3pUTPOLMTHE; 6) JIEHKOUWTDI; B) TPOMOOLMTEL.

3. Buibepute 0CHOBHYI0 DYHKIMIO 3PUTPOLIMTOB: a) TPaHCIOPT Kucaopoza: 6) cexpetop-
Has; B) CBEPTHIBAHKE KPOBH; I') IOKPOBHAS.

4. Buoibeprre npusHaky AeHKOUMTOB: a) Kpacksie Gesbsiepble kieTky; 6) GecupeTHble
siIepHbIE KIeTKY; B) Ge3bsaiepHbie KPOBSHbIE IIACTHHKH.

5. Bribepute xapakrepuictikn BUY/CITU{a: a) undekimonnoe sabonesane, nopaxa-
[olee oTesbHLI opran; 6) mdeknmonHoe 3abonesarne, MOPaXaIEe HMMYHHYIO
cHcTeMy; B) HerH(peKunorHoe 3abonesanye, opaxalonee OTAeNbHbIH Opray; I') HeMH-
¢exumonnoe 3a601eBanye OpraHu3amMa.

6. Ykaxwure, uto obecneuuBaer kietouHsii ummyHuWTerT: a) daroumTser; 6) anTuTena;
B) T-mmmdormres; r) unrepdepom.

7. VkakuTe, KOIZIa BOHHKAET pedyc-KOH(UIMKT: 2) BO BpeMsi BBEJEHHS HECOBMECTHMOH Mo
rpymne kpoey; 6) Bo Bpemsi GepeMeHHOCTH, KOTZR MaTh M JIMTH Pe3yC-TI0JI0KHTETBHBIE; B) BO
Bpems HEPEMEeHHOCTH, KOITIA MATh Pe3yCc-OTPHLATEIIBHAs, 2 PeGEHOK Pe3yC-TOJIOKHTEe ThHBIL

8. Buifepure npusHak vHTepdepona: a) aHTHTEIA, KOTOpble BLIPabaTLIBAIOTCS OCOOBIM
BHJOM JielikonuToB; 6) crenmanbuple Gesnky, colepxaninecss B IJla3Me KPOBH;
B) T-numdoumtss T) baromursl.

9. Vkaxkure IpH3HAKK aHTHIEHOB: a) CrleNMaibible GeTKH TIa3Mbl KpOBIL: 6) 4yKepou-
Hbl€e JUIS OpPraHu3Ma XHMWYEeCKHe BellleCTBa; B) KJIETKH-TIOXKHUPATE/TH; I') JIMMQOLMTHI.

10. Obnsacuvre, GyHKM#M Kakix GOPMEHHBIX 3/IEMEHTOB KPOBH Hapyuraiotes pu BMY-

videkiy. B yem BeIpakaeTcs Takoe HApylleHWe?

11. O6ocuyiite, nouemy oTpunarebibie 3xonoruseckue daxropst 6omee Bcero ocnabiisi-

10T MMMYHHYIO CHCTeMY JIeTei.

12. Ipusemyte npumeps! cniocobOB YKPETUIEHHS] HMMYHHOM CHCTEMBL.

gt %



TEMA 4

KPOBOOBPAILIIEHHE
H JIHM®OOBPAILIJEHHE

B namem opranuame GecnipepbiBHO 11pOHC-
xomnT Kposoobpauienve. Kakue MexaHnamer
ero obecrmeunBator? [louemy npexpanierHue
ABVIKEHHS KPOBH, JIa%Ke Ha KOPOTKOE BpeMs,
CMEPTEJILHO ONACHO /LIS opraHuama? B yem
YHHKaTbHOCTD pabotocnocobxoctv cepa?

§ 23. oPraHBl KPOBOOBPAIIEHMNS.
CEP/ILIE, ETO CTPOEHHE

BCNOMHMUTE |, Kakpe THIIB KPOBEHOCHOHW CHCTeMbi PAsIMHAIOT ¥ MO3BOHOYHBIX XKHBOT-
HBIX; 0COOEHHOCTH CePEYHON MBIIILIIBL.

Knioyesble NoHATUS U TEpMUHLE: KpoBooGpalueHue, MMoKaps, nepukapa, nony-
nyHHbIE KJ1anaHbl, CTEOPYaThie KNanaHbi, KOPOHapHbLIe apTepun.

Kakoo 3uayenne A BHKEHHE KPOBH 110 COCY/IaM HA3BIBAIOT KPOBOOOpAIMCHHEM.

KpoBooSpamenns? CHCTEMa OPraHoB KPOBOOOpAEeH s COCTOMT U3 Cep/ila U

s DA3HOOOPA3HBIX TI0 JHAMETPY, CTPOECHHIO U (DYHKIMAM
KPOBEHOCHBIX cocynioB (puc. 62).

CBou ocHOBHBIe QYHKIMN (TPAHCIIOPTHYIO, PErYISATOPHYIO M 3aIUTHYIO) KPOBb
BBITIOJHsAET G/Iarofapsi NOCTOSHHOMY ABMAKEHHIO 110 KPOBEHOCHBIM COCY/IAM. ITO JIBU-
enne obecreduBaeTCsi PATMUYECKMMHI COKPAILIEHHAMH CEP/IL, KOTopoe paboTaeT Kak
HACOoC, NepeKkaynBast KPoBb 110 KPOBEHOCHOIT cucteme, U iapienio kposu. Ilpekpanie-
HHE JIBUKEHHS KPOBH, JIlXe KPaTKOBPEMEHHOE, CMEPTE/IbHO ONAacHO JUIsS OpraHu3ma.
Knerkn opranmama, 0cO6EHHO HEPBHBIE, JI0Ke HECKOIBKO MUHYT HE MOIYT (DyHKI{HO-
HUpOBaTH €3 KMCI0PO/A ¥ NATATEIIBHBIX BEIIECTB, KOTOPBIE IIEPEHOCHT KPOBb.

KaKoBo cTpoense cepaia? Cepaue yesnoBeka pactiofioKeHO NOCPEAUHE, MEXKILY npa-
e BBIM. M JIEBBIM JIETKHM, H HEMHOTO CMEILIEHO BJIeBO. Macca
cepua yenoseka cocrasnsier 250-360 r. 1o nossit Meimeynsit oprad. Crenka
cepiia obpasoBana TPeMsl CJOSIMM: BHYTPEHHHM — SHAOTEIMAILHBIM, CPEAHUM
MBIIIEYHBIM — MHOKApAOM (OT IPeY. MU0 — MBIIIIA ¥ Kapd — CEPIIE) W BHEUTHUM —
COCAMHUTELHOTKAHHBIM, CHapPY KK CepALe OKPYKEHO 3MacTHYHON OKOJIOCep/ey-
HOM CYMKOH — nepuxapdom (0T rpey. nepukapouo — OKOJIOCEPAEHbII), KOTOPBIit
obeperaer ero OT NEPepacTsHKEHUsI BO BPEMsI HANOJHCHUSA KPoBbio. BryTpennue
CTEHKH OKOJIOCEPAEYHOI CYMKH BBIIEJAIOT XKHIKOCTh, KOTOPasi YBJIAKHSCT Cepliue
W YMEHBIIAET €70 TPEHUE O CTCHKH TNIePUKap/ia BO BPEMsi COKPALICHHIL.
Kak 1y ipyrux M/IeKONUTAIONINX, CEPIIIE Y€I0BEKA YeTBIPEXKAMEPHOE: COCTOUT
U3 ABYX npedcepouii (BePXHSIS YacTh CEPIla) H ABYX Meay0o4xo6 (HUKHAS YaCTh
cepnua) (puc. 63). Ilpencepaust — 310 OTHENBI CEp/LA, B KOTOPbIE KPOBL cOOMpa-
ercs u3 BeH. JKesyouKu — aTo OTIeNb! Cepiila, U3 KOTOPHIX KPOBb IOCTYIIAET B
aprepun. JleBas u npaBas yacTH cEp/ila pas/iesieHb! CIUIONTHON NePeropoakoit (CM.
puc. 63). Cepale uMeeT 4YeThpe KJanaHa: /(Ba CTBOPYATHIX M /1Ba TOJYJIYHHbIX.
Cmeopuamuie Knananbl PacTiONOKEHBI MEXKIY TPEACEPIMAMU H KEIYNOYKAMH.
B nieBoit yacTn cepaa KianaH uMeeT JBe CTBOPKH (0sycmeopuamviil), B IPaBoOi —
TPH CTBOPKH (mpexcmeopuamuiii) (puc. 63, 1). [Ipn coxpaniennu nipeacepauit noa
JIaBJICHMEM KPOBM KJIanaHb! OTKPBIBAIOTCS M MPOIYCKAOT €€ B Jkeayaouku. Ilpu

S-Biologija, Skl {rus) "
~ \".; L - \‘:



Puc. 62. KpoBeHOCHas cUCTEMA Henoeexa. (3aganme. Haiaute Ha pycyHKe COCY bl M0/108bI,
a0pTYy, NIErONHYIO BEHY, COCY/b! BEPXHUX M HYXHUX KOHEYHOCTEH, BEPXHION M HUXHIOK NOMLIE BEHSI. )

COKpAIEHHH JKETY/I0YKOB KJIallaHbl 07| AaBJICHHEM KPOBH 32KPhIBAIOTCS ¥ HE NPO-
NYCKAIOT KPOBb Hasal K npejcepnuio. Takum 06pa3oM, KPOBb B CEPALLE /IBHIKETCS
TOJILKO B OJIHOM HalPaBJICHUH — OT NPEACEPAHii K Keay/1049KaM.

IMonyaynunvie (KapmanHeie) Kianass! (puc. 63, 1) pacnonoxersl OIMH — Ha BbI-
XOJIe 20PTHI (M3 JIEBOTO XeJIyA0YKa), a APYroi — Ha BRIXOJE JIErOYHOM apTepuu (13
MPaBOro JKEAYAOUKa). ITH KJIanaHbl He NPOIYCKAOT KPOBb Ha3az U3 COCY/IOB 110C-
Jie paccyiabiieHnst ey 04KOB.

Kaxons: cpojicrsa  KaK OBLI0 YKasaro Bbillie, Cpe/iiHii ¢10i 0607104KH cepita —
cepiieanoii Mpumy? MAOKAPA— COCTOMT M3 0C00O0H MblIlIeYHON TKanH (puc. 63, 2).

Cepneynas mpiua Graropapst ocobbM CBOMCTBAM CBOETO



NeroyHas apTepus

Puc. 63. 1. Ctpoenue cepaua. 2. Ctpoexue cepneyHoin Mo, (3aganme. Haigure Ha pyUcyHke:
neperopoaxy cepaya, npeacepaus (Npasoe v Nesoe), XenyaoyKy (Npaselii U NeBbii); KianaHsl:
NONYNYHHBLIE W CTBOPNYATBIE, a0PTY, NErONHYI0 apTEPUIO; NOJLIE BEHbI: BEPXHIOK U HUXHIOK.)

crpoenus: (cM. ¢. 37) umeeT Takue (PU3HONIOrHYECKHE CBOMCTBA — BO3OYIMMOCT,
COKPAaTHMOCTb, NPOBOIMMOCTb, aBTOMATHIO. TaK, OHa cnocofHa BOCIIPHHUMATHL
M3MCHCHUS! BHEIHeH M BHYTPEHHEH CPEIBl W OTBEYaTh HA HUX 6030yHcOeHueM.
Boabysxienusi cepaedHoN MBIIB], KAK W CKEJICTHBIX MBINIL, CONPOBOKIAETCS
cokpawenuem. Bo3byxaenue, BOSHUKIICE B ONPEAETIEHHOM YYacTKe cepaua, pac-
NPOCTPaHSIeTCsl 10 BeeMy cepiity 6aaronaps nposodumocmu CepaeyHON MBIIIILBL.
IToatoMmy cepjitie cokpanaeTes Kak €IMHOE HEJIOE ¢ YETKOH NOCIE/I0BATETBHOCTBIO:
CHayaJ1a TNIPeJICePIHsl, a IOTOM JKEJIYJIOYKH.

B ceprieunoit Mbie HAXOATCS! CTIELMAATBHBIC KJIETKH, B KOTOPBIX aBTOMATHYECKH
BO3HMKAIOT PUTMHYECKHe MMNYJbchl. OHM pPacnpoCTpaHsiOTCS 1O CEpHeYHOM
MBIIIIE U 33JAI0T PUTM €€ COKPALCHHIO. ITO SIBJICHHE HasbIBAIOT aémomamuel
cepoya. Eme B 1902 r. pycckuit yuensiit A.A. Kyns6Ko iokasan BO3SMOKHOCTS N0/
JIEPIKAHUSA KUIHEESITEJIbHOCTH H30JMPOBAHHOTO CEPJILA YEJIOBEKA.

MHTEepecHOo 3HaTh, YTO... Anekceii AnekcaHaposuy Kynsbko ( 1866—1930) — oauH
13 OCHOBOMNONOXHUKOB Hayku peaHumaronorun. B 1902 r. oH Aokasan BO3MOXHOCTb
rnoaszepxXaHusl XU3HeAesTeNbHOCTH H30NMPOBAHHOIO CepALa YeNnoBeKa 1 BIepebie B
MUpE 0XuBUN cepaLe yenoBeka yepe3d 20 Yacos noc/ie CMEPTH.

Braropapst aBToMatiu cepuie MOXKeT COKpPAIATLCSI HE3aBUCHMO OT HEPBHBIX U
TYMOPATbHBIX BIMSIHMI. JTO NO3BOASET NOJUIEPKHUBATH XKUIHEJEATEITLHOCTD
OpraHy3Ma Jfa’ke NIPH HapYIICHUH JIeATeILHOCTH HepBHOI cuctembl. Ho B HOpMe
paboTta cepiua COrnacoBbIBaeTcsl ¢ MOTPEOHOCTAMH OpraHu3Ma 1OJ BJIMSHUEM
HEPBHO-TYMOPA/IbHOI PEeTryJIsiliH.

Ilpu pacripocTpanenuu BO30YX€HNs 10 CEP/LY B HEM BO3HUKAIOT JIEKTPHYE-
CKHE TOKH, KOTOPBIe MOXHO 3apEriCTPHPOBATE € NIOMOIIBI) CIENIHATLHOTO IPHOO-
pa — snexmpoxapouozpagpa. 3anuch 3INEKTPUYECKUX TOKOB CEpAa Ha3biBaloT
anexmpoxapouoepammoii. Ha anexTpokaporpamMme 3/10pOBOro Y€I0BEKa YETKO
BHJTHO TISITH 3yO110B (puic. 64). 3yben P oTpakaeT sieKTpHYECKHE IBJICHHSI B TIPEJI-
cep,unﬂx a 3ybus QRST — B xenyaoukax.

" Kax cepue cuaGxaercsy CCPAIE, KOTOpOE obecneynuBaeT KPOBLIO OPraHU3M YeJIo-
mm? BEKQ, TAKXKE€ HYXI2CTCA B NOCTOAHHOM W 3HaYHMTEJIbHOM
e o e [IOCTYILIEHHH KACIOPOJA W NWTATENbHBIX BemiecTs. s
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Puc. 64. 3nexTpokapamorpaMma Puc. 65. KposocHabxenue cepaua

3TOr0 OHO UMeEET /IB€ KOPOHAPHBIE, WM BEHeYHbIe (OT JIaT. KopoHa — BEHeL), afrrc-
PHH, KOTOPBIE HAYMHAIOTCS. OT HAYAILHOTO Y4ACTKAa aOPThl, PA3BETBIAIOTCS W Kak
651 o1uteraoT cepaie BOKpyr (puc. 65). Uepes KOpOHApHbIE apTEPHH 33 CYTKH 1PO-
texaer 500 J1 KpoBU. YMEHbIIEHHE IPOCBETA 3THX apPTEPHii NPHBOAUT K OMEPTBE-
HHUIO Y4aCTKa CEPACYHON MBIbI — HH(DApKTY MHOKap/a.

OBOBLWMNM SHAHUSA

JIBr>KeHue KpoBH 10 COCY/IaM SIBJISIETCst HEOOXOMMBIM YCJIOBHEM JUIS TIOIE]-
JKaHUs JKUBHEAESTeLHOCTH oprarmama. Cep/ie W KpOBEHOCHBIE COCY ikl 06pasyoT
cucreMmy KposooOpawennsi. Cepiie — 3TO NOJIBI MBIIEYHBIH OPraH, OCHOBHAA
(yHKUMs KOTOpOro — nepekauMBaHue KpoBu no cocynam. Cepaeynas mpliuia
cnocobna Bo30ykK/1aThCsi, NPOBOAMTL BO30ykaeHust M cokpamatbes. Cepaie co-
KpAIL2eTCs] N0/l BIMSIHUEM HMITYJILCOB, 00pas3ylonMxcsi B CAMOM cepalie. IT0 ero
CBOHMCTBO HA3LIBAIOT ABTOMATHEH.

| i NPUMEHMWTE NONYYEHHbIE 3HAHUS .

Buibepume npasusivnvii omeem (00uH uilt HECKOILKO)

1. Ykaxure MbinedHyio o60I049Ky cep/iia: a) 9HI0Kaps; 6) MHOKADJL; B) SITMKAP/; T') EPUKAPL,

2. YKakuTe COCTABJIAIOIIVE CeP/LE: ) OHO MpeACepANe M OIHH XKeNya04eK; 0) aBa npea-
CepANs, ABa XKeTYI04Ka; B) {BA NPE/ICEPANS H OJIHH KeNYA04HeK.

3. Vkaxure KJanaubl, PacnoI0KeHHLIE MEXKLY IPeACePAMAMU U JKeJyIOHKaMH: a) ToJy-
nyHHble; 6) ABYCTBOPYATHIH; B) TPEXCTBOPYATBIA.

4. Ykaxure KPOBEHOCHBIE COCY/Ibl, KOTOPbIe CHAGKAIOT CEepiie KMCIOPOIOM U ITHTATe b~
HBLIMM BellleCTBaMK: ) aopTa; 6) Jieroussle apTepun; B) KOPOHAPHBIE apTepuy; T') Bepx-
S5 ONas BeHa.

3. O6msacuure, noyeMy HeoOXOAMMO NOAAECPKHBATE IOCTOAHHOE ABIUKeHNe kposu. Co-
CTABBTE CXEMY KPOBEHOCHOH CHCTEMBL

3apanue. MoaroToBbTE KOPOTKUIA pacckas Ha Temy «A.A. Kynsabko — oauH U3 0CHOBO-
NONOXHWKOB peaHnMaTonormm».

& 241. CEPJIEYHBII IIUKJ. PABOTA CEPJIIIA

BCNOMHWUTE  yCIoXHEHHs B CTPOEHHH CEepAlla Y NO3BOHOYHBIX XKUBOTHBIX: Phi6, seMHO-

BOJHDbIX, MPECMbIKAIMMXCH, MTHL, MACKOITHTAIOIINX.
Knio4eesie NoHATUS U TEDMUHLL: CUCTONa, AWacrona.
Nopymaiire! Moacuntaidre, CKONBKO NUTROB KPOBU NEpeKaYmMBaeT cepaue 4enoseka 3a4ac,

€CnK OHO CoKpailaeTcs 8 cpepHem 70 pa3 3a 1 MuH, BbibpacoiBas Npy K&XA0M COKpaLLieHun
13 asyx xenynoqkos 150 mn kposu: a) 630; 6) 10,5; 8) 105; r) 63.
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HaNOSIHEHUE KPOBLID  COKPALLEHWE NPeacepaumii  CokpalleHue xenynodkoe  obiuee paccnabneqve
npencepamit  (xenynodkv paccnabnexsl) (npeacepmyms paccnabnettl) NPeACepmviAvXEeMyNoHKOB

Puc. 66. CeppeyHbiii Lwkn

——— . Cepmuie pabotaer purmuyno. Cokpainenue cepuia (cuc-
mlt{(::MCnmﬁnom? mona) Jepenyercst ¢ ero pacciabnenviem (duacmonoii)

(puc. 66). Cokpaulenust 1 paccrabnenus npejcepuamit U
MKEJIYIOYKOB ITIPH HOPMATbHBIX YCJIOBHSX B3aHMOCOINIACOBAHHBI W COCTABJISIIOT
eJMHBI LK paboTel cepiua (cm. mabauuy).

Tabnuya
Ma3k! cepAEYIHOro NHKIAA
Cucrona | Cokpamenme KpoBb n3 npexacepavii BbiTaa-
npexcepani KHBAETCH B XKETYAOUKH
Cokparenue 03 KpoBb M3 mpasoro enymouka
KEJTYI0YKOB BBITAJIKMBAETCS YePes3 JIerOYHBIN

CTBOJI B JIerOuHbIe apTepHy, a U3
JIEBOTO — B A0PTY

Juactrona | O6mee pacciabne- 0,4 Besi cepreunasi MBI HAXOAWT-
HUe NpeJIcepamii €51 B COCTOSAHMM NMOKOA Wi o6-
¥ JKeTy LOYKOB 1ero paccabieHus

Cepaednbiil (UK 08

IIponOMmKUTENLHOCTL CEPICYHOTO KA TIPH YACTOTEe CEPAEYHBIX COKpalneHuit 72
ynapa B MuUHYTY (y7,/Mun) coctasiser 0,8 c. Ilepuon ortapixa (0,4 ¢) ocrarounsiii us
TOro, YT0OB1 CEpPANIE TOTHOCTHIO BOCCTAHOBHJIO CBOIO paboTocniocobrocts. HYacrora cep-
neunbrx cokpainerii (YCC) B cOCTOSHMM NOKOS HHAMBHAYaIbHasA 1 kosiebrercs ot 60
Jio 80 yn./mun. Ilpy yBenwyeHHH YacTOThI CePACYHBIX COKPAINEHHIT TPOIOIKHTE b=
HOCTH CEpAIeYHOTO IMKJIA COKPAITAETCS, TIPeMMYITIECTBEHHO 3a CYET NEPHOJIA OTIBIXA.

Bapanue. MopcuuTaiiTe: B COCTOAHWUM NOKOA Cepaue Yenoseka aenaer okono 70 purMu-
YeCcKUX COKpaLLeHuiA 3a MUHYTY. CKONbKO COKPALLEHWIA genaer cepaue 3a cytku? 3a ron?

Kax perympyercs Pabota cepma o4eHb Xopouo npucnocobnena Kk norped-
paGora cepaua? HOCTAM Oprannsva Grrarosiapsi MEXaHM3MaM CAMOPETYJISLHH,

~~- HEPBHON W rymMopambHoil perynsumuu. CamMoperysisaums
cep/iia obecnednBaeTCsi BHYTPUCEPACIHBIMU MeXaHU3MaMu: YeM Gosibiie nosocTs
ceplia HarloJHAeTCs KPOBbIO, TEM CUJIbHee OHO cokpaaercs. ITpucnocobnerne
cepata K noTpebHOCTAM OpraHu3Ma JIOCTHIACTCS] B3AHMOCOTJIACOBAHHOMN JIesTe b-
HOCTBI0 HEPBHOM U 3HI0KPHHHOIL cuctem. Hanpumep, Bo BpeMst (husmiueckoii paboTsi
BO3pacTaeT NoTpeOHOCTH MBINIL B KHCIOPOAE W NUTATEJNbHbLIX BEIeCTBax. JTy
NnoTpebHOCTL MOXKHO 0OeCTIeYHTh TOJBKO 32 CYeT YBEJMUYEHHS] KOMWYECTBAa KPOBH,
NOCTYNawueit K MBIIIIAM, 2 3HAYUT, YCUIeHHO# paboTel cepaua.

OBOBLWMNM SHAHHUSA

PurMuyeckre cCOKpameHns cepiia COCTaBsiOT CEP/IEYHBIN 1IMKI, B KOTOPOM
BHULEJISIOT TPH (hasbl: COKpaIeHKe TPEJICepIiii, COKPAILIEHHE XK1y I0YKOB 1 o0niee
paccaabnerivie. PUTM cepiiiia sIBJISIETCSI OCHOBOM €T0 CIIOCOGHOCTH TOIEPKHBATH




BBICOKYIO paboTOCNOCO6HOCTH B TeUEHHE Beel KU3HH YenoBeka. Pabora cepaua co-
CTOUT B 0GECTICYCHUH HELPEPHIBHOCTH TEYEHHS KPOBH N0 KPOBEHOCHBIM COCY/aM.
ITpucnocobnenune cepmta K notpebHOCTAM Opranuama aoctwraercs Giaropaps
CaMOPETYJISILMH, HEPBHOM M TyMOPAILHOM peryJisiuu paboTs cepaua.

B NPUMEHUTE NONYYEHHBLIE 3HAHUSR 3

Buibepume npaeunvmvlii omeem (00un uiu HECKOIHKO)

1. Ykaxkure 0pof0/DKHTENBHOCTL CEPAEYHOTO [IMKAA IPH HACTOTE CEPACYHbIX COKpatle-
uvit 72 ya. /vy a) 0,1 ¢;6) 0,3 ¢;8) 04 ;1) 0.8 c.

2. Yxaxure npogokutenbHocts cuctoast: a) 0,1 ¢;6) 03 ¢;8) 04 ¢; 1) 0,8 c.

3. Vkaxure npopomxurenbHocTs auacronst: a) 0,1 ¢; 6) 0,3 ¢;8) 04 ¢ r) 08 c.

4. Jaiire onpenenierwe, 4To Takoe cepaeusbiid inkil. OObscHNTe, KAK U3BMEHAETCS TPOJIOI-
HUTEBHOCTE CEPACYHOIO [MKTA B 32BHCHMOCTH OT M3MEHEHMS YACTOTHl CePAEYHBIX
COKpaljeHuii. A

§ 25. KPOBEHOCHBIE COCY JIbI.
JIBA KPYTA KPOBOOBPAIEHHS

BCNOMHMUTE  ocoberrocTH KpOBOOGPAIIEHNS Y NO3BOHOYHbBIX XHBOTHBIX: Pblb, 3eMHO-
BOZHBIX, TPECMBIKATOH[IXCS, MTHL, MIEKONUTAIONHX.

Kniouesbie NOHATUS U TEPMUHLL: apTEPUM, BEHbI, Kanunnapbl.
1

“Kaxne Oupator  [CPOBCHOCHAs CHCTEMa YEJIOBEKA, KPOME CEPALLA, BKIIOYA-
KpoBesocHbie cocypi  ©F PA3HBIE IO PA3MEDY, IMAMETPY, CTPOCHHUIO 1 ymnximam
M KaKOBO WX CTpoesme? KPOBEHOCHBIC COCY/Ib, TIO KOTOPBIM JIBHIKETCST KPOBb (puc. 67).
e K KpoBeHOCHBIM COCY/IaM OTHOCSITCSI: apTepPHH, Kari-
JSPbl U BeHbL. Apmepuu — 3TO COCY/bl, KOTOpHIE HECYT
KPOBb OT cep/ilia K opranam v Tkansam. Camas kpynuas ap-
TEpPUsl B OpraHu3Me 4YesioBeKa — aopma. B aprepusix KpoBb
ABHXKETCS NOJT BHICOKHM JaBJIEHHEM, KOTOPOE OHH BBIJEP-
KUBAIOT 6JIArO/Iaps CTPOCHHMIO CBOMX CTEHOK. CTeHKa Beex
apTepuii COCTOMT M3 TPEX CJI0EB Pa3HbIX TKAHCH: BHYTPEH-
Hero (CoeAMHUTENbHASA TKaHb), cpeaHero (MbllieyHas
TKaHb) ¥ BHEIIHEro (COCAMHHTENbHAS TKaHb). ApTepuu
PAsBETBISIIOTCS ¥ NEPEXOAST B KANMLIISIPhL.

Kanunanapot — 310 caMbie MEJIKHE KPOBEHOCHBIE COCYJTbI,
CTEHKM KOTOPBIX 00pasoBatibl aujoTesmeM (eMm. ¢. 21). Yepes
HErO NOCTOSHHO NPOUCXOIMT OOMEH BELECTB MEXJLY KPOBBIO
M TKAHEBOM YHKOCTHIO, ITOT 0OMEH 1 obecrieynBaeT Herpe-
PBIBHBI KOHTAaKT KpoBU ¢ Knerkamu. M3 <aprepuanbhoiis
KalWJUIAPHOH CTH BOAA € PACTBOPEHHBIMM B T1/1a3Me KPOBH Be-
IECTBAMH BBLIABIMBAETCH B MEKKJICTOYHOE TPOCTPAHCTBO.
«BenosHasy KamuuspHas ceTh NOIVIO@ET BOLY M3 MEKKJIE-
TOYHOro mpocTpatcTsa. M3 «BeHO3HOI» KamuUISIpHOI ceTH Kamwisipbl cobmpalorest B
MEJIKHE COCY/Ibl — BeHYIbl (CaMbIe MEJTKHE BeHbl). YBETHYMBASCH B JIMAMETPE, BCHYJIbI
HpeBpanialoTesi B BeHbl. Bewbt — 310 cocy/ibl, KOTOpbie HECYT KPOBb OT OPraHOB U TKaHeH
K cepty. CTpoeH#e CTeHOK BeH NOJIoGHO CTPOEHHIO CTeHOK apTepHil, HO OH| MEHEe 371ac-
TUYHBI 113-32 G0JT€E TOHKOrO MBIILEYHOTO 1051 B IIpocBeTe CpetHiX 1 HeKOTOpBIX GoTHITX
BEH MMEIOTCS KAPMAHHBIE KJIATIAHBI, KOTOPBIE IPETITCTRYIOT 0OPaTHOMY TEYEHHIO KPOBIAL

T— Yo Tamte sl s Cocyzapl KpOBEHOCHOIT CHCTeMbl 06pa3yloT Maiblil u 607b-

GobIok Kpyru 1I0#t KpyTH Kposoobpamnienus: (puc. 68). Manniii kpyr Kpo-
KPOBOOGpAIICHNS? BOOOPaIEHNs] HAYMHACTCS U3 IIPABOTO JXeNyI04YKa CEpa,
e Y3 KOTOPOTO BEHO3HAS KPOBB 110 JIETOYHBIM APTEPHAM NOCTY-

Puc. 67. KpoBeHOCHbIR
cocyabl

3
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 KPOBEHOCHBIE COCYAbI. JIBA KPYTA KPoBOOEPAWEHMS. 11

—

naer K MEJKUM apTepusaM JIETKHX, a W3 HUX — K Jie-
rOYHBIM KanuuisipaM. Jlerounsie Kanuasipel orJie-
TAIOT JIETOMHBIE MYy3bIPbKH, 3aN0OMHEHHbIE aTMOchep-
HbIM BO3/LYXOM. TYT IMPOUCXOAMT rasoobMeH MEKILY
OPraHU3MOM ¥ OKPY’Xalolieil Cpeoit: Kucaopoji U3
BO3/lyXa, COAEPXKAUIETOCsl B JIETKHX, TNEPEXOJMT B
KPOBb, 2 YIJIEKHCIBIIT Ta3 U3 KPOBH 10TIAZAET B Jier-
kue. HachblimenHas KHCJIOPOAOM KPOBb CTAHOBHTCS
apTePUATILHOM ¥ 1O JIErOYHbIM BEHAM BOSBPALLIAETCH K
JIEBOMY 1IPE/ICEP/IMIO.

Ilymv xposu om npasozo Hceayoouxa wepes nezoy-
Hble apmepuu, Ne20HHbIE KanuiApbl, JE€20uHble
BeHbL K NIe6OMY Npedcepourto HA3LIGACMCA MATHIM
Kpyeom Kpoeoobpauenus.

Bonvwoii xpyz xposoobpawenun HaamHaeTcs U3
JIEBOTO KEJIYJIOUKA, KOTOPRIH, COKpALAsACh, BhITAN-
KHBacT Kpoeb B aopty. 1lo cocyamcToi cetu apre-
pHMaJIbHAA KPOBb HECEeT KWCJIOPOA M NUTaTebHbIe
BEIIECTBA KO BCEM KJIETKAM TeJa Yepe3 TKaHEeBYIO
KMJKOCTh, @ M3 KJIETOK B KANWUISIPhl 1EPEXONST
YIJIEKUCTBIH Ta3 W NPOAYKTH KHM3HEIESTCIbHOCTH
opraiuama. KpoBb U3 aprepuanbHoOi mpeBpaliaeTcs
B BEHO3HYIO M 110 BEHAM BO3BPAIUAETCS K NPABOMY
npencepmio. Kposb OT roJIOBEI, e 1 pyk cobupa-
€TCs1 B BEPXHIOIO T10/YIO BEHY, @ OT BCEX JIPYrHX yac- Puc. 68. Cxema
Tel TeNa — B HUXKHIOIO NOJIVIO BEHY. KPOBOOGPALLIEHVS HENoBEKa

Iymw xpoeu om ne6020 Henyoouxa wepes apme-

Ppuu, KanuJLAPsL, 6EHbL 6CEX OPZAH06 MeNa K NPasomy npedcepouro Hazvieaemcs
GonviuumM Kpyzom KpoeooopauieHus.

WHTEepecHo 3HaTb, YTO... 3aKOHOMEPHOCTH ABMXEHUS KPOBU NO cocyaam Brnep-
Bble onucan B 1628 r. anrnuiickmii aHarom W Bpay Y. lapeeii. OH skcnepuMeHTansHo
J0Kas3an, 470 B TEeNe XWBOTHLIX HaxoOMTCH HEeKOTOpOe MOCTOSHHOE KONM4YecTso
KpOBM, KOTOpasi B pe3ynbrare AasfieHus, C03[asaemMoro cepauem, ABWXEeTcsl no
3aMKHYTOMY Kpyry. 3a BbiAaroLiMecs Hay4Hble AOCTVXeHWUs eMy Npu XU3HW Obin
nocras/ex naMsiTHUK 8 Koponesckom konnenxe spayeii 8 JIoHAoHe.

Kak perympyercs VHTEHCHBHOCTD KPOBOOOpAIeHus! 3aBUCHT OT (pU3NUecKHX
KpoBooGpaiienwe? HArPY3OK, TEMIIEpATYphl TeNa H APYTHX (akropos. [Toaromy
B ~ B ONPEJIEJICHHOM OPraHe BCEr/Ia BOSHUKAET HeoOXOAMMOCTh
B YBEIMYEHHH WM YMEHBIICHHH KOJHYECTBa KPOBH (Ha-
npuMep, noTpebHOCTh B yBEIWYEHHH KPOBOOOpaleHHA B
PpaboTaoNMX MBINIAX H YMEHBIIEHUH €70 B OpraHax nmuie-
papenust). Kposoobpauienve pery/MpyioT HEPBHAsA CHCTe-
Ma ¥ rymopaibhbie (paktophl. BosokHa HepBHO# CHCTEMBI
HHHEPBUPYIOT GONBIIMHCTBO cocynoB. ITpu ux BosOy#ie-
HUM MBIIIBI CTEHOK OOJIBITHHCTBA apTepHil COKPaliaioTest
¥l OHHM CYJKAI0TCS, @ COCY/IbI CepIa ¥ MO3ra, HaoboporT, pac-
mupsiiorest. TOPMOH aJpeHanuH CyXaeT COCyJibl KOXH H
GpPIONIHOI 1OIOCTH, @ COCYZI MO3Ta W Cep/ilia pacimpsier.
Ha cocTostHie cOCy/IOB BIMSIOT H HEKOTOPBIE XUMHUYECKHE
BeLeCTBa (HAIPUMED, HEKOTOPhIe TOPMOHDI).

3 WHTepecHo 3HaTb, YTO... Cepresi Cepreesny BprOXOHEH-
KO (puc. 68) — BbIAAIOLMIACS yHeHbIi-GU3K0N0r 1 TanaHT-
MBbIA MCCREAoBaTens, asTop MeToaa v nepsoro annapara  Puc. 69. C.C. BpIOXOHEHKO
WCKYCCTBEHHOro KpoBoOOpaLijeHus LeNoro opraHn3ma. (1890-1960)

T
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OBOBU{MM 3HAHMNA

Cocynpi cuctemsr KpoBooGparieHus yesioseka 00pasyior 60bIIoi U Mabii Kpyr
kposoobpartienust. [To Masiomy Kpyry KpoBb OT Cep/ilia MoCTyIiaeT K JIErKiM, riie 3a6u-
PaeT KHCJIOPOA ¥ OT/2eT yrnekucablii ras. To Gonbimomy Kpyry kposooOpauieHms
KPOBb PA3HOCHT KHCJIOPOJI ¥ THTATe/IbHBIE BEIeCTBA K KJIETKaM BCEro Tela M 3abupaer
OT HUX YIJIEKMCJIbIi Ta3 M MPOJYKThI PACNa/ia BEIECTB, KOTOPBIE BBIBOJISITCS M3 Opra-
HuaMa. Perynmpyior kpoooGpaltieHue HepBHasi CHCTEMA M TyMOpaibHble (hakTophbl.

B NPUMEHUTE NONYYEHHDLIE 3HAHUA R

Buibepume npasunvnsiii omeem (00ur uau HeckonvK0)

1. YkaxuTe KPOBEHOCHBIE COCY/Ibl, KOTOPBIE HECYT KPOBb OT CEpJIlla K OPraHaM M TKaHsM:
a) KanusApsl; 6) apTepyy; B) BEHBL; ) BEHYJIbL

2. YKaxuTe KpOBEHOCHBIE COCY/Ibl, B KOTOPBIX NPOMCXOIMT OOMEH BEIECTB MEXY KPO- A
BBIO M TKAHEBOM XNAKOCTHIO: ) apTepuy; 6) BeHbI; B) BEHYJIbI; T) KAITHWUISPBI.

3. VkaxuTe KpOBEHOCHBIE COCYIIbl, KOTOPBIE MMEIOT NOYJIYHHbIe KIAlaHbl: a) aopra;
6) apTepyy; B) KanMILIAPEY; I') BEHbL.

4. Cxoncrpympyiite oreeT B BHje cxembl «IlyTh, KOTOpBIH NPOXOAMT KPOBb 10 MANOMY
Kpyry kposooOpanienus, v ero 3Hauenues. Ilovemy manblii kpyr xposooGpaiienms
HA3bIBAIOT JIETOYHBIM?

§ 26. NBUKEHHME KPOBH 10 COCYJIAM.
APTEPHAJIbHBIN NIVJbC U IABJEHHE

BCnoMHMTE  u3 kypca Qusuxa, 4To Takoe aBIeHHE.

Kno4eBbIe NOHATUA U TEPMUHBI: CUCTONMYECKOE AaBNeHMe, ANACTONUYECKOE [aB-
neHwe, aprepuankHbiii NYNLC, MMNEePTOHUA, TMNOTOHWUS.

Exara KpoBb IBHXETCS 11O cOCy/IaM B Pe3ysibTate PUTMHYECKOI
nmm;:ta“pnr;em paboTel cepala ¥ PasHOCTH AABJEHHUIT B PasHBIX YACTIX
KPOBEHOCHO# cuctembl. Bo Bpemst cokpaiieHust cepaua
KPOBb TIO/[ JIaBJIEHHEM BBITAJIKMBAETCS B apTepuH. 3a BpeMsi NPOXOXK/AEHHS KPOBH
TIO COCY/IaM IHEPTHS JIaBJE€HNs HCTIONB3YeTCst, O3TOMY JIABJIEHHE KPOBH TIOCTETIEHHO
ymeribinaercs (puc. 70). B aopre ono camoe Beicokoe — 120—150 v pr. cT., B apre-

nerxve 5%

NNoWAak NONepPesHo-
FO Ce4eHUR COCYADB,
oM®

JNUHeHan cKopocTb
ABWXEHWA KDOBY,
cm/cex

[AABNEHNE KPOBU

apTEpUM apTEpUONEI KANWANADb BeHyNbl BEHbI

Puc. 70. XapaxTepucTvika kpooobpallierus yenosexa. (3agamme. 10/13yncs PUCYHKOM,
OGBACHUTE, MOYEMY B PasHbIX COCYRaX AaB/eHue KDOBY PasHoe. )



-
ol O

Puc. 71. NpyHuvn naMepexsns aprepyansHoro pasnesus (1).
CoBpemeHHbIe annaparsl U3MepeHus AaBneHus (2)

pusix — 110 120 MM pr. €T., B Kanmsispax — 1o 20 MM pT. CT., @ B 1IONBIX BEHAX OT 3—
8 MM PT. CT. 10 MUHHMATbHOTO. N

KpoBsiHoe naBjieHne B cOCyax HEONHHAKOBOE B pasHble (hasbl paboThl cepiua.
Bo Bpems cokpalienus cep/a (CHCTOIE) OHO CaMOE BBICOKOE — 3M0 MAKCUMANb-
Hoe, WK CUCMONUHeCKoe, IABNIEHNE, BO BpeMs paccuabieHust — MuHuMaabHoe,
WK duacmonusecxoe.

Jlasnenue KpoOBH, WIH apTepHATLHOE JIABICHHE, H3MEPSIOT Ha TUIeYeBoil apTe-
PHH € IOMONIbI0 TOHOMeTpa (pHc. 71).

Apmepuansmoe dame;me — 3Mo 0duk U3 noxazameneil mopuanmou paéomm cepdua
u cocydos. Y 30opoevix model 6 cocmosnuu noxkos ono cocmaeasem 120 £ 10 mm
{ pm. cm. npu cokpausenuu cepdua u ?0 + Mm pm. cm. npu ezo pacmaﬁneuuu !

B HOpM™me cocy/ibl HaxonATCs B COCTOSHHM Heﬁanbmom HANIPSDKEHUA — monyca
Ipu HexkoTOpBIX 3a60M€BaHMSAX TOHYC cOCY OB Hapyuiaetcst. Korza Tonyc yBeyn-
BAeTCH, COCY/IbI CY’KalOTCs, IaBJieHNe B KPOBEHOCHOI cHcTeme nosbimaetcst. Cocrosinue
YCTOWYHBOTO MOBBILIEHHOTO KPOBSAHOTO JIABJIEHNUS B apTEPHAX HA3BIBAIOT 2Unepmo=-
Hueil (0T rpey. zunep — nopbiienue). [Ipu aToM yBeMUMBaeTCs Harpy3Ka Ha Cepie.
Ono paboraer ¢ nepexanpspkerreM. Koraa ToHyC yMeHbILAETCs], COCY/Ibl pacIIupsi-
107Cs, iaBsienHe najiaeT. CocTosiHKE YCTOIYHMBOTO NOHHKEHHOTO KPOBSHOTO JIABJICHUS]
B apTepUsX HA3LIBAETCS 2unomonueli (OT rpey. zuno — cHipkeHue). B atoMm ciryyae
HapyIIaeTcss KPOBOCHAOKEHHE OPraHOB, YXYILIAIOTCS YCJIOBHS HX paboThL

G e apTepHATLILI PurMmuyeckue KoneOaHusi CTEHKH apTEPHAJIbHBIX COCY/IOB,

nynsc? BHI3BAHHBIE TOBBIIEHHEM (ABICHHs B a0pPTE BO BPeMst CO-

— — KpaneHus cepana (CHCTONbI), Ha3bIBAIOT APTEPHAIBHBIM

nyabeoM. ITysibec MOXXKHO BHISIBUTH B MECTaX, T7ie 60JIbIIHe apTepH NoaXoasT 6irua-

KO K TIOBEPXHOCTH TeJia, HallpuMep Ha BHYTPEHHEIl CTOPOHE 3amsiCThsl, HA BHCKaX,

no 6okam mwen. Kaxaoe komebanme oTBeyaer cokpaneHuio cepaia. [Tostomy no
TyJILCY MOKHO OTIPEZIENIHTD YACTOTY CEPAEYHBIX COKpalleH il 32 O/IHY MHHYTY.

340POBBE YEJIOBEKA

i e e o e el ot

_f Iynvc daem mamem:qbopuauwaooocmommucocy&oeupaﬁome cepdqa:Buﬂp- ]
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"C Kaxol cKopocTsIo kpops 1IPH UACTOTE CEPIIEYHBIX COKpaNEHHit 72 yJI./MUH KDOBb
JABMIKETCS 10 coc;,lf:m" 1o cocynam 60JIBIIOT0 ¥ MAJIOTO KPYTOB KPOBOOOPAIEHUS

neperekaer 3a 25 ¢. OHAKO ee CKOPOCTh HE BE3JI€ Of[MHaA-
xoBas. B aopre ona camas Bricokas u cocrasasier 0,5 M/c, a B Kanususipax camast
Hu3kas — 0,5 mv/c. Masast CkopocTs KPOBH B KalWLisIpax 00ecrieynBaeT A0CTATOYHOe
BpeMsi 17isi OOMEHa BELIECTB MEX/TY KPOBBIO H KJIETKaMH.



tep

Puc. 72. [iBwxexwe kpoBu No BeHam. (3agaume. Ha pucyrke 00paruTe BHUMaHWE Ha
pacrnonoxeH1e B BeHaX KianaHoB 1 OBLACHUTE, KaKOe 3TO MMEET 3HaYeHue A5 ABYKEH KPOBH. )
'

JlBMkeHHe KPOBH 110 BeHaM OGECTeYMBAETCS COKPAIEHUAMH CEpila M CKe-
JeTHbIX Mpiny. Kposb B BeHax TeyeT TONLKO B OAHOM HANpPABAEHWH — K CEPILLY.
O6paTHOMY €€ BIKEHHIO MPENsTCTBYIOT KapMaHHble Kananbl BeH (puc. 72).

340POBLE YENOBEKA

Ouenv mecras 0dewda moem eviaeams uapyummexpoem@aumaw u epaaynm_

me — HaAPYWUMy PYHKUUL EHYMPEHHUY 0P2AHOS. Ymobn npedynpedums 3acmoi
KPOBU 6 HUNCHEL YaCcmu Mena, HYHCHO nocie Onumensnozo cudenus (3a napmou,
KoMnBIOMEPOM ) ELINOIHATY ZUMNACTIUNECKUE YRPAKHENUR.

Y

OBOSBLNM 3HAHUS

JBipkerine KpoBu obecTieYnBaeTcs pasHNLEH JABIeHNiT B Hayasie (T71€ OHO BBIIIE) U B
KOH1e (T71€ OHO HITKe) Maoro M GobIIoro KpyroB kpoBoobpaiienss. B aprepusx KpoBb
OKa3bIBAeT Ha COCY/IbI ONPEIENIEHHOE IARTIEHHE, KOTOPOE NOUIEPKHBACTCS Ha TIOCTOSTHHOM
yposHe. IToBbluenyie AaRTEHNS OTHOCHTETBHO HOPMBI Ha3hIBAIOT IMIIEDPTOHHEN, 8 CHIDKE-
Hue — runoronueit. Coxpammenns cep/iia BeI3bIBaioT KosiehaHus CTEHOK COCYI0B (ITYJIhC).

[T NPUMEHUTE NONYYEHHLIE 3HAHUA -

Buibepume npasunvubiii omeem (00uH UMU HECKONBKO)

1. YkaxHTe cocToAHMe COCY/IOB Y THIIEPTOHMKOB: a) cyeHsl; 6) pacumpessl; B) Ge3 ua-
MeHEeHMIt.

2. VKaxHuTe MOKa3aTey YacToOTHl 1yJibca (VII./MHH) Y 3[10poBOro yenoseka: a) 60-75;
6) 72-85; B) 72-80; ) 80-90.

3. YkaxknTe NOKa3aTeNy apTePHalbHOIO AaBlieHns (B MM PT. CT.) ¥ 3/10POBOTO YE/I0BEKa:
a) 100/60; 6) 120/70; B) 40/90; r)180/100.

4. Cxonctpympyiire oreeT. HTo Takoe apTepuanshoe japnenve? OT 4ero 3aBUCHT BEJIH-
YMHA APTEPHAIBHOTO JABIeHHA?

AOKAXEM HA NPAKTHUKE

INPAKTUYECKASI PABOTA Ne 2

Te m a: Mameperue 4acTOTs! CepAeyHbIX COKpalyeHWi U apTepuanb-
HOro gasnexHuna

O6opynoBaHHe: annapar Ui H3MePeHHA JIaBlieHHs], CeKyHAOMEpP HIIH Yachl ¢ ce-

KYHIHOMN CTpesKoii.

Xoyx paborsl
1. WaMepbTe 4acTOTY CepaeyHbIX COKpaIieHuil.
2. Wsmepbre apTepHalibHOE AaBJieHUe Y COCEa 1o napre.
3. Cnenaiite BHIBOJBL



IHPAKTUYECKAS PABOTA Ne 3
Tema: Peaxymws cepaeyHO-cOCYANCTOH CHCTEMBI H2 [O3MPOBAHHYIO Harpy3aKy

OGopynoBanme: annapar /Ui M3MEPEHHS apTepPHalbHOTO JIABJICHHS, CEKYHIOMEp
WM 4aChl € CeKYHAHONH CTPesKOit,
Xon pa6orms

1. MiaMepbTe Nynbe M apTepHaibHOe JIaBJieHHe 10ce pa3iiMYHBIX (PH3HYECKHX HATPYSO0K
(uanpumep, nocne 10 npucenanmii).

2. TlopcuwTaiiTe Nysnbe ¥ WBMEPLTe apTepHaIbHOE JlaBJIeHHe 110CJ1e MHHY THOTO M IS TUMM-
HYTHOTO OT/IbIXA.

3. INocTpoiiTe rpaduk MaMeHEeHUs YACTOTHl CEPJIEYHBIX COKPANIEHN B 3aBUCHMOCTH OT
PAasHBIX (PUBHIECKUX HATPY3OK.

4. Cnenaiite BHIBOJIBL.

§ 27. TMM®OOBPAIEHUE

BCNOMHWTE |, uto Takoe nHMba.
Kniouesbie NoHATUA 1 TEpMUHBL: numdoobpauienne, numdaTrnyeckas cucTema.
S~ < SRR . Kpome kpoBeHOCHOi CHCTEMBL, B OpPraHH3Me YeJI0BEKa €CTh
1 Jumdarnyeckas cucTeMa, KOTOpasi COCTOMT M3 JHMpaTH-
JHM(pATHYECKOH CHCTeMbI
YeCKHX cocyioB U uMpaTiyeckux y3108 (pug. 73, 1). Bee

H KAKOBO ee 3HaueHHe? A 35
TKaHH, KPOME KOCTHO#, HEPBHOI{ H [IOBEPXHOCTHBIX C/IOEB

Puc. 73. 1. Nimdamvueckas cuctema. 2. Jiumbartuueckue kKanunnspel. (3aganme. Haiigure Ha
PUCYHKE nnmMaTyeckre Kanunnapsl, nviM@arnyeckie COCyasl, nMMparHecKue yansi U BeHb.)

e



KOKH, IPOHU3aHBI CEThIO JIMMGAaTHYECKHX KAMMLIAPOB, KOTOPBIE ABJIAIOTCA HA4YAJIOM
suMmpaTueckoit cucremsl. Jlinmdarnyeckne Kanwspsl — 370 ClENO 3aMKHYTbie
Tpyboukn, obpasytomue cersb (puc. 73, 2). VIx cTeHKH alacTHYHBIE, IETKO PaCcTAIH-
BAIOTCS, IO3TOMY HX JIMAMETP TMPH YCHIEHHOM NOCTYILIEHHH JIHM(DBI MOXeT yBeTu-
yuparbcs B 2-3 pasa. Ilpu a10M 3HAUNTENTBHO YBETHYMBAETCA ¥ MX BCACHIBAIOIAA
nosepxHocTb. Cusasice, mumbarnyeckue Kaniwisapbl o6pasyor mumdarinyeckue
COCYbl, TIO KOTOPBIM JuM(a NocTynaer B BeHO3HYI0 cHcremy. JInmbarnyeckue
COCYJIbl, KaK H BEHBI, TAK)Ke HMEIOT KapMaHHble KJIanaHbl, KOTOPbie 06eceynBaoT
onHocTopoHHee ipkenne tumbbl. ViMenHo no nuMdatnyeckoii cHeTeMe BELIeCTBA
M3 TKaHelH BO3BPAIIAITCA B KPOBSIHOE PYCJIO.

Jlumepa — npospayHas GecuBeTHAs FKUIKOCT, KOTOPAst 110 XHMITYeCKOMY COCTa-
BY Nofio0Ha NJ1a3Me KPOBH, CONEPXKUT (hOpPMEHbIe 3IeMEHThI, TPeHMYIIeCTBEHHO
numormtsl (95 %), a TakKe APYyrue JEKOIMUTEL U OIMHOYHBIE IPHTPOIHTEL

Tlo xomy mMbaTHIeCKUX COCYA0B PacTioNnoxeHs! mbaTHieckye yaust (puc. 73),
B KOTOPBIX [POMCXOAAT Tporecchl KpoBoTBopennsi. OHN 06pa3yioT Tak HasbIBae-
MBIii JefikonmTapHeii (hakTop, KOTOPBIH CTHMYIHPYET Pa3MHOKeHHe JTHMQOLHTOB
(onmy 13 GopM JEHKOMTOB), HIPAIONIMX 3HAYNTEIbHYIO POJIb B HMMYHHTETE.

Takum obpaszom, mmbaTHyecKas CHCTeMa BHITIONHSIET JOCTATOYHO PasHoo0pas-
HBIE U BajKHble QYHKIIHK:

1. IlpunuMaeT y4acTHe B BHIBEAEHHH H30BITKA MEXKIETOYHOI XHAKOCTH H
BO3BpallleHUH ee B BHe JMMQBI B BEHO3HOE PYCJIO.

2. TlojyiepKkUBAET TIOCTOSIHCTBO M 06BEM TKAHEBOI XKUIKOCTH.

3. ObecneunBaeT TyMOPaJbHYIO CBA3b MEXK/IY TKAHEBOI XUIKOCTBIO U KPOBBIO.

4. ObecnieunBaeT BcachbiBaHHE ¥ TPAHCIIOPT KMPOB M3 MUINEBAPUTENILHOIO TPakTa
B BEHO3HYIO CHCTEMY.

5. O6pasyet iuMOLM T, TPHHUMAIOIINE Y4acTHE B MIMMYHOJIOTHYECKIX peak-
1usix, BoipabaThiBas aHTHTENA,

6. B nuM@aTHYECKHX yaJax 3aepKUBAOTCa M 00e3BPEXMBAIOTCA MHKPOOPra-
HH3MBI, YACTHYKH KJ1eTOK. [103TOMY BO Bpemst AMTeIbHOrO HHGEKIHMOHHOTo 3a60-
JNleBaHMA TUM(pATHYECKHE Y3/Ibl YBETMYHBAIOTCA B Pa3Mepax.

O60B6L{MNM SHAHUSA

BmecTe ¢ kpoBeHOCHOIT cucTemoii numdaTHyeckas cHCTeMa MIPAET BaXKHYIO
ponb B obecneyeHHH KusHeaeaTelbHocTH opranuama. Ona coctouT u3 numdaru-
YEeCKMX COCYIOB M Jmarnieckux yanoB. OcHOBHbIMH By HKIMsMI JHMbaTHYECKOH
CHCTEMBI SBJIAIOTCS: TNOEPXKAHNE TIOCTOANCTBA M O0bEMA TKAHEBOI JKH/KOCTH;
obecrnieyeHre ryMOPaIbHON CBSI3W MEX/Y TKaHEBOH XKHIKOCTBIO M KPOBBIO; TPAHC-
NOPT MHTATEJIbHBIX BEIECTB M YYaCTHE B MUMMYHOJIOTMYECKUX PEAKIMSIX.

[ * N NMPUMEHUTE NONYYEHHLIE 3HAHUSA oy |

Buibepume npasunvuviii omeem (00un WU HECKONBKO)

1. Vkaxxure )KHIAKOCTb, KOTOpas JIBHKETCA 110 nmMaTHueckoit cuctenme: 2) Kposb; 6) Tka-
HeBasi XMIKOCTE; B) Jmmda.

2. Beibepute THII TKan¥, K KOTOpoi oTHOCHTCS IHMda: a) anutennanbuas; 6) Tkanb BHY-
TpEeHHEH CPejibl; B) MBIIEYHAS; T) HEPBHASL.

3. Buibepure dynkipn numbarngeckoil CHCTeMbl: a) KpoBoTBOpHas: 0) JbIXaTesibHas;
B) TPaHCIOPTHAS, I') PEryISTOPHASL.

4. Cxoucrpyupyiite oTBer B Bujie cxeMbl. OGochyiite cs3b numdaTHHecKoi cCHCTEeMBI ¢
KPOBEHOCHOIA.

5. O6pacante sHauenne JmMdboobpanienns. Hasosure coctansonpe JimpaTHyeckoii
CHCTEMBl ¥ MX (DYHKIHH.



§ 28. 1EPBAS IOMOIb IPY KPOBOTEYEHUSAX

BecnomMHumMTe 13 Kypca OcHo6st 300p06bs, TO TakKoe KpoBOTeveHHe, Kakoe 3HaYeHHe MMe-
€T OKasalive Nepeoii OMOLIN 1PH KPOBOTEUEHUSX.

Knio4yeebie NOHATUA U TEPMUHBI: KanunnapHoe, BEHO3HOe U apTepuanbHoe KpoBo-
TevyeHus.

KpoBoTreyeHus BO3HUKAIOT MPH NOBPEFKIIEHHH COCY/10B. Bhl(."l'paﬂ 3HaYHTENbHAaA
NnoTeps KpOBH OYE€HL ONACHA, TAK KAK BbI3blBA€T CHIDKEHHE KPOBAHOIO JIABJICHHA,

HapyuieHne KpPOBOCHA0XKeHHMs MO3ra, cepi@a U Beex npyrux opraHos. Ilomuure!
CBoeBpeMeHHasA OCTAHOBKA KPOBOTEYEHHUS MOXKET CITACTH XKH3Hb YeJIOBeKa.

Kakue PazIMYAIOT Pasnmuuaior KalHJUIApHOE, BEHO3HOE H apTepPHaJIbHOE KPO-
9 BOTEYEHHA.

o i Kamuuisapaoe KpoBOTeU€HHE — 3TO MOBPEXKAEHHE CaMbIX
MEJIKUX cocyoB (kanunspos). OHO BO3HHKaeT nake TPH HE3HAUYUTEIbHOM PaHe-
s, ITockonbKy KPOBB 1O KaniuIsipaM TeYeT MeZUIEHHO U N0 HeOOIbIIHM J(aBJie-
HHUEM, TO KaNWIIAPHBIE KPOBOTEYEHHs HE NPHBONAT K OOJILIIMM 1OTEPSIM KPOBH M
Jierko octanasmBaoTes. [1oBpesxenHble Kanuusips! GBICTPO 3aKphiBaloTes TpoMOoM,
KOTOpHIH OOpasyercs Grarofaps ceeprhiBanmio Kpos. Ileppast nomolb npy Kanmu-
JIIPHBIX KPOBOTEYEHMAX — 00e33apaXHBaHHE MECTA PAHEHMS PACTBOPOM MEPEKHUCH
BOJIOPO/Ia MJTH HIOIHOH HACTOMKOI M HalI0KEeHHEe Ha Hero CTEPUIbHON NOBA3KH,

K KanuaisipHbIM KPOBOTEYEHHAM OTHOCHTCS M KPOBOTEYeHHe M3 Hoca. YToOh
OCTAHOBHTb TaKOe KPOBOTEYEHHE, HA/O0 3aXaTh HOC, 4 HA MEPEHOCHILY TIONOKUTD
MJATOK, CMOYE€HHBIH XONOIHOI BOJIOH.

Benoanoe xposoreyenne. YToOb! OCTAHOBHTL BEHO3HOE KPOBOTEYEHHE, CHaYa-
J1a BpEMEHHO TIPHXKHMAIOT TIOBPEXKAEHHBIH COCYA, NOTOM 00€33apakuBaioT paHy H
HAKJIAIBIBAIOT JAABAINYIO NoBA3KY. ITocsie okasanms nepBoii NOMOLLH NTOTEPIIEBIIETo
OTTIPABJISIOT B TPABMATONOTHYECKHIT ITYHKT.

AprepHanbHOE KPOBOTEYEHHE — 3TO NOBPEXIEHHE apTEPHil, B PE3YJIBTATE YETO
KPOBb BBITEKAET B BHJIE NYJILCHPYIONLEl CTPYH, ToaobHo douTany. 310 KpoBoTEYe-
HHE 0COBEHHO ONACHO JUIs KH3HM M TpebyeT HeOTNOXKHbIX felicTBuil. B nepsyio
ouepenh Hajlo OBICTPO NPHIKATH NOBPEX/IEHAYIO aPTEPHIO B TOYKAX, T/I€ MPOILYIIBI-
BAETCS I11yJbC, H HAJIOXKHTD JXIYT ( PE3SHHOBBIH
VUM M3 JipyToro marepuana) (puc. 74). Ytobsl
He TIOBPEIUTh HEPBLI H KOXKY, €r0 HaK/Ia/IbIBal0T
NOBEPX ONEX/IbI, IJIATKa WK APYroil MArKoi
TKaHH. Ecim XryTa HET, MOXHO BOCMOJIb30-
BaThCS PEMHEM WU K€ CHeNaTh 3aKPYTKY M3
noboro mwHypa 6o Tkanun. JUist 310ro Mexy
TKAHBIO M TEJIOM BCTABMAIOT KPENKYIO NAJIKY H
3aKPYYHBAIOT TKaHb I0 OCTAHOBKH KPOBOTEYe-
uus. [TotoM naiky npuOHHTOBHIBAIOT K TENY.
Ilocne ocTaHOBKM KPOBOTEYEHHS NOTEPIIEB-
ILIETO CJIElyEeT HEMEJUIEHHO OTNIPaBUTh B 0071b-
HuILy. JKIryT OCTaBNAIOT HA KOHEYHOCTSX He
6onbure yem Ha 1,52 yaca, a B XOIOAHYIO TIOPY
rona — Ha 1 yac, MHaYe HaCTYIHT OMEPTBEHHE
TKaHu. Y10oObl 3TOrO WM36EXaTH, K IKIYTY
NPHKAJBIBAIOT 3aMMCKY C TOYHBIM yKasaHHeM xpoBoTENOH. 2. Me-
BpeMeHH ero HajoxkeHus. Ecim nocrpanasine- cral HanOXeHUs XryTa. (3aaane.

0o 338 3TO BpeéMsa HEBO3MOXKHO NOCTABHTL B OxapaKTepusyiTe NMpMMEHEHINE Mpu-
Gonpuuily, yepes 1,5-2 yaca ocnabasior KIyT  BeAeHHsiX CrOCO60B OCTaHOBKM

Puc. 74. 1. Cnocobbl ocTaHoBku ap-

Ha 1-2 muH. Ecomi KpoBoTeuyeHHe TPOJI0IKaeT- KpOBOTEYEHs COOTBETCTBEHHO 110~
CA, JKTYT CHOBA 3aTATHBAOT. DaXeHHbIM y4aCTKaM Tes1a.)
% - \l‘l‘




Buibepume npasunsiiii omeem (00un U HECKONBKO)

Buympennue kposomeuenun — KpoOBOTEYEHNS B OPIOLITHYTO, TPY/IHYIO, YEPEITHYIO 1O~
JIOCTH HEOOBIYAIHO ONACHBL Y CTAHOBHTD HAIMYHE BHYTPEHHEIO KPOBOTEYEHHS MOKHO

TOJIBKO TIO BHEIIHEMY BHY YesioBeka. OH GeHeeT, BHICTYNAET XOJOMHBIM TI0T, IYJIbC
yuarnaercs v ciabeet. B TakoM ciryuae Hajl0 HEMELIEHHO BbI3BATh «CKOPYIO TIOMOIIb>.
Jlo ee npuOBITHS NOTEPIIEBINETO KIAIYT WM TIOMYCAIAT U He ABuraioT ¢ Mecta. K Bepo-

ATHOMY MECTy KpOBOTeUeHUs1 (3KMBOTY, IPYIY, TOJOBE) TPUKIAIBIBAIOT XOJOMHBINA
KOMIIpecc (KyJI€YeK CO JIbAOM WJIH CHETOM, TPEJIKY W Oy TBUIKY € XOIOIHO# BOJIOI).

OBOBLLMM SHAHNUS

IIpu noBpexIeHNH COCYIOB BO3HUKAIOT KPOBOTEYEHHS. PazniyaloT KanuiuispHele,
BEHO3HBLIE M apTepHasbHble KpoBoTeueHust. CaMble ONacHbIe M3 HUX — apTepHabHEIE.
Kasx b1l uentoBek JIOJHKeH 3HaTh, KaK OKa3aTh NEPBYIO MOMOILb TP KPOBOTEUEHHSIX.

NMPUMEHUTE NONYYEHHBLIE SHAHWUA 2l

1. YkaxunTe camoe onacHOE KPOBOTEUEHNE: a) KAMMUTAPHOE; 6) BEHO3HOE; B) apTepUalib-
Hoe. YeM oHO onacHo?

2. Beibepute nielicrBHs, KOTOpble HeOGXOMMMO BBIIOJHATL BO BPEMs OCTAHOBKHM apTe-
PHANBHOTO KPOBOTEYEHHS: a) HATIOKUTH HOBSI3KY; 6) HANIOXKUTE XKIYT; B) MECTO TPABMBL
NPUKPHITH HECKOIBKYIME CIIOSIMHU CTEPHIIBHBIX MAPJIEBHIX IIOBSA30K; ) 0bpaboTtats Mec-
TO paHeHHs CIIUPTOBBIM PacTBOPOM ioza.

3. Bribepute iieiicTBYS, KOTOPbIe HEOOXOIMMO BBITIOIHATH NP HATOKEHHH JKIyTa: a) J(Ba-
TPH pasa o6epHYTb BOKPYT KOHEYHOCTH; 6) KIYT HANOXWTbH BBIIIE MECTa PAHEHHS;
B) KTYT HAJIOXKMTb HIYKE MECTa PAHCHUST; T) YKA3aTh BPEMs HATIOXKEHHUS! JKIYTa B 3aITHCKE.

4. CxoncTpyupy#ite otBeT B Buje namatky «Kak okasath soBpauebHy noMonis npu
KPOBOTEUEHHH>.

AOKAXXEM HA MPAKTUKE

¢ INPAKTUYECKAS PABOTA M 4
v V= Tema: Mayvenme xposoobpaijerus. H3AMEHEHUR B TKaHAX NPH Ha-
pyLueHM KposoobpawyeHmus

Xon paboTsl

1. OxBaTtHTe nagplaMy 1PaBoiil PYKH OCHOBY YKA3aTEJIbHOIO MATbIA JIEBOH PYKHU H CUILHO
C/IaBHTE €ro.

2. Yepes 30 ¢ ykaxuTe N3MeHeHHs, IPOUBOIIEIINE C NATbI[EM.
3. Tpekpatute CXUMATh HANEl] JIEBOH PYKH W HaOo/laliTe 332 M3MEHEHHAMM €10 1[BeTa.
4. Cpenaiite BBIBOJIBL

§ 29. HAPYIIEHUS AEATEJIbHOCTH
CEPJIEYHO-COCYAUCTOM CUCTEMBI
U METO/Ibl IIPEJIOTBPAIEHUS UX

BCNOMHMUTE  0coleHHOCTH CTPOCHUS Cepllila, COCYIOB; YTO TAKOE TMIIepPTOHMSI.

Krnoyesble NOHATUA U TEPMWUHBI: APUTMKUR, OUCTOHWS, MHGMAaPKT, MHCYNLT, aTtepo-
cKnepo3a, Tpombodnebur.

Cpenu pasubix 6omesHell 3a001€BaHNA CEPUEYHO-COCYMHMCTON CHCTEMBI SIBJIS-
I0TCA CaMbIMH PaclPOCTPaHeHHbIMK B Mitpe. VIMEHHO OHu Yalie BCEro MPHBOAST K
BPEMEHHOI MJIH TIOIHON NoTepe TpynocnocobHocTy. Ecu paHbiie 3Tu XpoHuYec-
Kue 3aboneBanus ObUIM NPHCYIIH B OCHOBHOM JIIO/IAM TIPEKJIOHHOTO BO3PACTa, TO
Teriephb MATONIOIHYECKHE HAPYLICHHS CEpIeYHO-COCYIMCTON CHCTeMbl HabMIoNaloT
JlaXke y IIKOJbHUKOB,



HAPYLLEHWS OEATE/IbHOCTU CEFAEYHO-COCYAMC
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e ot S CepneuHo-cocymmctbie 3ab0oneBanusi 1ensT Ha Ooneanu
oepm-mo-cocynupu CT}'IOI AT cepoya (nanpumep, nHGAPKT MHOKap/a, apUTMHH, TI0PO-
cHcremy? KM CEDILA, MHOKAD/NTHI); Gonesnu apmepuii (Hanpumep,
e [THCTOHMSA, ATEPOCKIIEPO3, FUTIEPTOHMYECKAA OOT€3HDb, MH-
Cy/bT); Gonesnu een (HanpuMep, BapHMKO3HOE paciuipenue BeH, Tpombodnebur).
PacnpoctpaHeHHbIM 3ab0neBanmeM cepiiia siBiasercs ungpapkm muoxapoa (or
nar. unpapuuo — Habupaio) — OMepTBEHKE (HEKPO3) YACTH MBILIEYHbIX BOJIOKOH CEP/I-
2. OH BOSHMKaeT B pe3y/ibTare HapyLIeHHs: KPOBOOOPAILeHHs: B COCY/IaX CEP/Lia, YTo
HPHBONT K YMEHBIIEHHIO CHAOKEH 51 €10 KHCIOPOJIOM M ITHTATEIbHBIMM BEILIECTBAMM.
DakTophl, BHI3bIBAIONHE pa3BuTHE HH(APKTa MHOKApPJla, — 3TO EPEY TOMJIEHHUE, YPe3-
MepHbIe (PM3NYECKHE HATPY3KH, ICHXNYECKHE TPABMBI, IMIIEPTOHMS, KYDEHHE M JIp.
Apummuu (OT TPEY. GPUMMUA — HECOITIACOBAHHOCTD) — HAPYLIEHHE HOPMAJILHOIO
PUTMA JICSITETTHHOCTH CEPIUA — BO3HMKAIOT BCJIEICTBME M3MEHEHNS OCHOBHBIX (DY HKIMIT
Cep/ILa: aBTOMATHH, POBEIeHN Bo30Yk/ieHns i cokpamenus. [puynsaMu nosis/ieHust
apUTMUIT MOTYT GBITh HapyIieHHe ABTOMATHH CEPAEYHON MBIIIIIH, HH(PEKIHONHbIE
3a00/1€BaHNs, BIVSTHHE S/I0BUTHIX BELECTB, ICHXHYECKHE NIePEHATIPSKEHHS.

MHTepecHo 3HaTh, YTO... Hag paspaboTkoii BONPOCOB XUPYPruyeckoro 1eYyeHus
3aboneBaHuii nerkmx u cepaua, MCKyCCTBEHHOIo KposoobpalyeHms paboran Bblaaio-
LUMIACS OTENECTBEHHbIA XNPYPr-Kapamonor, OKTOP MEAMLMHCKUX HayK, Npogdeccop,
akangemuk HAH n AMH YxkpawmHes H.M. Amocos (puc. 75).

st saaica 3abGonesanun aprepwii. Jucemonus (or nar. — Oduc —
3a60siesanus cocynos? "PHCTABK3, O3HAYAION@A HapyIIeHHe, NPUAET TOHATHIO
e TIDOTHBOTIONIOKHOE 3HaY€HNE) — HaPYIIEHHE TOHYCa CoCy-
JI0B, B PE3YILTATE Y€T0 HapyIaeTcsi KpoBooOpaimenie i KpOBOCHa6KeHHe OPraHoB.
Ipusnakamu siBnAeTcs ronoBHas 601b, yToMasieMocTs. Hare Bcero mpuIHHOIL Ju-
CTOHMM SIBJIAETCA HECOOTBETCTBYION[AS] HEPBHAs PETYJAIMS COCY/IOB, HEBPO3H,
Hu3Kasa pu3uyecKas akTHBHOCTb.

Amepocknepos (0T rpey. amep — Kallla W CKIePOo3uUc — 3aTBEPAEHHE) — XPOHUYE-
ckoe 3aboneBaHne, XapaKTepHuayloleecsi YIJIOTHEHHEM M TIOTepell 31aCTHYHOCTH
CTEHOK apTepHii, CyKeHHeM MX mpocseTa u obpasoBanmnem TpomboB. CrencreueM
9T0r0 3ab0NEBaHNsA ABASETCH HapylieHne kpoBocHabxenns opranos. IIpiumHbl
BO3HMKHOBEHHS aTePOCKIepo3a — rHNepToHnyeckas Gone3ns, caxapHbiil auaber,
OXHPEHHE, YPe3MePHoe yroTpebreHne XXUPHOIT NHIIH, HePBHBIE IepeHaTPSKeHHS,
HACJIEICTBEHHAS NPEJIPACTIONIOAKEHHOCTh H YNOTpeOieH e aKOrosi.

Tunepmonusecxan 6onesrnv — obiiee 3ab0neBaHne Y€IOBEKA, OCHOBHBIM TIPO-
ABJIEHHEM KOTOPOTO SIBJISIETCS TIOBBILIEHHE apTePHAJILHOIO jaBiieHus. PasBUTHIO
rUNEPTOHNYECKOi 601e3HN cocobCTBYIOT Neperpy3ky (0COOEHHO OTPUIIATETLHBIMKA
AMOITHAMH ), HANPSDKEHHBIH YMCTBEHHBIH TPY/I, aTePOCKNepo3, KypeHue, 3JI0yII0T-
pebieHne aIKkorosieM, HacieAICTBEHHAS NPEAPACTIONOKEH-
HocTh. CaMble TsDKeNble OCNIOKHEHHST THIEPTOHNYECKOH
Gonesn — MHGAPKT MHOKAP/IA, CEPEYHAS HENOCTATOY-
HOCTb, HHCYJIBT, IOYEYHas HEe0CTATOYHOCTb.

Hucynem (0T nart. uncylsmuo — NPLIraio) — BHe3all-
HOE OCTpOe HapyleHHe KpoBooOpaleHusi B TOJIOBHOM
Mo3re, IPUBOJIsiIIlee K NOPAXKEHHIO TKaHeil MO3ra U pas-
sazt ero pyHkamii. CreacTBye HHCYIbTa — Pa3phbiB KPOBe-
HOCHBIX COCYJIOB, CONPOBOKAAIONMIICS KPOBOMITHSIHISA-
MH B MO3T. VIHCYIBT MOTYT BBI3BATH 3HAYMTEIBHBIE 3MO-
[HOHAJTBHBIE HANPSDKEHHs], rHIIEPTOHHS, aTEPOCKIIEPO3 U
npyrie 3a601€BaHNs CEPAEYHO-COCYTUCTONH CHCTEMBL.

3a6onesanusn BeH. Bapuxosnoe pacuupenue en —
3abo0JieBaHIEe, KOTOPOE TPOSIBIASETCS HEPABHOMEPHBIM
pacumipeHuem BeH. Crioco6cTBYIOT BO3HWKHOBEHHIO 3TO-
ro 3aboneBanus BPOXeHHas c1abocTh BEHO3HBIX CTEHOK Puc. 75. H.M. Amocos
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1 HETNOJHOLEHHOCTh MX KJIANAHOB, YTO YCJIOXKHSAET TeYeHHe KPOBH M TNOBBIIAET
nnyrpuueunoe nasnenue. BapukosHoe pacuiMpeHHe BeH 4acTO NPHBOIMT K TPOM-
6odebuty.

Tpomboghnebum (ot rpey. mpombo — KOMOK, CTYCTOK U ¢hebum — BeHa) — Bocna-
JEHMe CTEHKH BeHbl ¢ oOpasoBanneM TpoMba B ee npocsere. [IpynHOl BO3HHKHOBE-
HUsL SIBJIAETCS MAJIONIOIBHIKHBIIT 06pa3 Xu3HH, 3/10ynoTpebiente XKUpHoit nuuieii.

K —— MHorousc/IeHHbIe HCC/ieIOBaHUsA Bpaueil MHOTHX CTPaH MUpa
BOSHHKHOBeHHS Cepieuno- CVPCAE/MIN TAKHE OCHOBHbIE ¢GakToph! pHCKa, IPHHOCAILHE
COCYHCTHIX 32GoeBanuii? BPE/3OPOBBIO YeJIoBeKa: TUIO/IMHAMIiS, BPEIHbIE PHBLIYKH
—— (xypenmue, ynotpebJieHHe aIKOT Qi U HAPKOTHKOB), SMOLMO-
HaJIbHBIE CTPECCH], HEPALMOHAIbHOE TIHTAaHNUe, 3aTPA3SHEHNE OKPYKalolleil cpesbl.
Ipenynpeauts passuTue 3aboeBaHuil CepIeTHO-COCYIHCTOM CHCTEMbI IOMOTYT
JI03UpoBaHHble (u3NYecKkHe Harpysku (6er, NaBanie, BeIOCIIOPT, MIPOBbIE BH/IBI
CNOpTa), KOTOpbi€ YKPEIUIAIT CEPIEYHYIO MbIIILY, TOBBILIAIOT ee paboTocnpcos-
HOCTb H TOHYC COCYJIOB.

MO_POB&E 'l’EﬂOBEKA

R ———

Hnmencuenocm uazpysox UCKTIOuUMENHO waaueuayamm u 3asucum om ypoens
ynKyuoHarsHbLx 803MoNHOCMEl opeatusma. Ee onpedensiom no uacmome cep-
Oeunvix coxpauyenusi. 300po6siM HOHOWAM U OCEYIUKAM ONA NOOOepHcarus gymx-

LUOHATHHOZO COCTOAHUSR OPZANUIMA NOKAIANDL (PUSUECKUE HAZPY3KU MPU Pa3a 6

nedeno no nonuaca npu uacmome cepdeunvix coxkpawenuti 130—140 yo./mumn.
Homuume! ITocre nepenecennvix ungexuyuonnnix sabonresanuil (anzunsi, zpunna)
usuveckue Hazpy3KUu BOIMOJNCHYL TMONBKO NOCLE NOTHOZO EbISO0POBIEHUR, UNAYE
| MozZym 603HUKHYMb OCIONCHENUS.

OBOBLNM 3HAHNA

Ceprieuno-cocy/mcThie 3a601eBanms — caMble pacnpocTpaneHHble cpeu 6omes-
Heif. OCHOBHBIE IPHYHHBI X BOSHHKHOBEHHS! — HU3Kas ARUIaTebHasA aKTHBHOCT,
KypeHHe, alTKOr0JIb, HAPKOTHKH, ICHXHYECKHE NEPEeHANPAXKeHHs, HepallHOHAIbHOE
NMTaHHE, 3arpsi3HeHne OKpykatoneii cpesibl. PU3KyAbTYpa, 3aKaHBaHHe OPraHH3-
Ma, PALMOHATLHOE MTAHHE ABIAIOTCH OCHOBHBIMH CPEJICTBAMH NPEIYIPEXAEHHS
CepIeYHO-COCYMCTHIX 3ab0eBanmii.

- NPUMEHUTE NONYYEHHBLIE 3HAHUS LT |

Buibepume npasunvnotii omeem (00un unu HECKOILKO)

1. BeiGepure n3 nepeuns Gonesun cepiua: a) jwcronus; 6) MHGapKT MHOKapAa; B) WH-
cyneT; 1) TpombohaetuT.

2. Vkaxure cepiieyHo-cocyancToe 3aboneBanye, KOTOPOMY CBOICTBEHHO HapylieHue
CepJIeYHoro PUTMa: a) MHbapKT MUOKap/a; 6) apUTMUS; B) MHCYJILT; I') aTePOCKIIEPO3.

3. Cxoncrpyupyiite otBeT B Bijie namsitky « Kak nabexats passnTis cepieuHo-coCyJine-
ThiX 3a00s1eBaHMIS.

[ CAMOKOHTPOJ1b 3HAHUM NO TEME . |

Buibepume npasunvusiii omeem (00U UM HECKONBKO)

1. Vkaxure, yeM aprepuanbias KPOBb OTJIMYAETCH OT BEHO3HOI: a) COAEPXHT KMCIIOPOJL;
6) CONePIKUT YIIIeKHUCIbIH a3; B) COAEPIKHT IUTATE/IbHbIE BEIECTBa; I') COACPKHT Npo-
AYKTHI XHU3HEIEATeIILHOCTH KJIETOK.

2. VkakuTe YacTh Cepjilia, ¢ KOTOpoil HauMHaeTcst 060l Kpyr KpoBooOpaieHus: a) xe-
nynouky; 6) npeacepamst.

3. VKakuTe KOJWYeCTBO KaMep cepiliia YeJloBeka: a) 1B€; 6) TpH; B) 9eThipe; r) USTh.

4. VkaxurTe, rjie KpOBb CTRHOBHTCA apTepHa/IbHOM: a) B aopTe; 6) B apTepHsX; B) B Kalli-
Jifipax BHYTPEHHHX OPTaHOB; I') B KAITH/UIAPAX JIETKHX.

< -\i}, « = -‘:"i
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. YKaxkuTe, KakMe KJIanaHel OTKPBIBAIOTCS 110C/e COKPAIEHMs [peJcepanii: a) JBY-
CTBOpYATBIE; 6) TPEXCTBOPYATHIE; B) NOLYJIyHHBIE.

. YKakuTe KIanaHbl, KOTOphle OTKPBIBAIOTCS 110CJie COKPAILeHust Npecep/iuii a) noiy-
nyHuble; 6) CTBOpYATHIE.

. YiakuTe, YeM apTEPUH OTJIMYAIOTCA OT BEeH: a) MMEIOT [OJTYJIyHHbIe KJ1anaHsy; 6) HMeloT ajra-
CTUYHBIC CTEHKH; B) HECYT TOJIBKO APTEPHATBHYIO KPOBB; I') HECYT TOJILKO BEHOSHYIO KPOBb.

. YKa)uTe NPasuIIbHYIO 10CIEI0BATENIBHOCTD MAJIONO Kpyra KpoBooGpaleHust: a) JieBoe
npescepiie; 6) npapbiii XKerylouek; B) JETKHE; r) JIErOYHbIE apTepHHL.

. VKaxure NPaBHIIbHYIO NOCJENOBATENBHOCT OOJIBIIOrO Kpyra KposooOparenus:
a) npasoe npejicepiive; 6) aopra; B) HIDKHSS M BEPXHSA 110J1bIC BEHBI; I') JIeBbIH xeny-

JIOYEK; J1) KalWJJISPhL; €) apTepun.
10. YeraHoBuTe NOCJASNOBATENBHOCTD MEXK/Y CEPICYHO-COCYAMCTHIMH 3a60/IeBaHNsAMH U

HX [PH3HAKaM¥:

1 Mndapkr muokapiia
2 Apurmun

3 Jvictonus

4 Artepockiepos

A naronoruyeckye H3MEHeHUs B apTEPUAX

b oMepTBenHe OT/le/IbHbIX YaCTell CepileyHOol MBIILbI
B napymenne Tonyca cocyzios

I’ noBblmenye apTepraIbHOIO JIaBIeHHs

11. CocrasbTe cxemy ¢as paboThl cepiLa ¢ MOMEHTa BO3HHKHOBEHHS BO30YKIeHUs B cep-

JIeYHOH MBITie npesicepaui,

12. Nzo6pasnre CXeMaTHYECKH 1TyTh, 110 KOTOPOMY NPOMIYT JIeKapCTBa 110 KPOBEHOCHOH
CHCTEME, OT MeCTa BBeIeHHs (NIeKapCTBO BBEEHO B BEHY LIPABON PYKH) K MECTY MX
JlelicTBys! (AOJKHBI 10/1eliCTBOBATh Ha TKAHH TOJIOBHI).

TEMA 5
JIBIXAHUE

TNouemy yenoBex 6e3 el MOIKET IPOKKTH
oKoJIo Mecsia, 6e3 BOIBI — Henewmo, a Ge3
BO3yXa — TOIbKO 5 MuH? [loyemy opraHb
QbIXaHHs] HA3BIBAIOT BO3/YIIHBIME BOPOTa-
MH B opranusm? Kak ybepeusb opraus! sip1-
XaHMs1 OT BPE/IHBIX BJIMSIHUI OKPYKaONIe
cpejbi?

§ 30. IBIXAHUE - O/THO U3 YCJIOBHI XKU3HHU
YEJOBEKA. BEPXHHE JIBIXATEJIbHBIE
NVTH, X CTPOEHHME U OVHKIIUU

BcrnoMHMTE |, uTO NPOMCXOAMT B NpoOIecce AbIXaHHs PACTeHMI; Kak ABIIAT II03BOHOYHEIC

HHBOTHbBIE.

KMoYeBbIE NOHSATS K TEPMUHLL: ObIXaHMe,, BHYTPEHHee U BHEeLLHee ibiXaHue, HOCOo-
Bas NONOCTb, HOCOMMOTKA, IMOTKA.

Kakoso 3Havetse moxanus? P! YK€ 3HA€Te H3 MPE/bIAYIX Pas/IeyioB OGHONOTHH, YTO

e YEJIOBEK, PACTEHHMA H XKHMBOTHBIE AbIIIAT amoc(bepﬂmm

Bo3/tyxoM. Ero 3anachl I0JDKHBI IOCTOSTHHO NONIOMHSTBCS, IOTOMY YTO B OPraHu3Me
OHH OrpaHUYeHbl OG'BEMOM JIETKHX.

IlenocTHBI# MpoIece ABIXaHHs YCAOBHO JEST Ha BHENTHee M BHYTPEHHEE JibIXa-
Hue. Buewiee Ovixanue — 310 BEHTHIAIMS NeTKuX (OOMEH Tas0B MEXXy BHEITHE:

6-Bicloglja, 9Ki (rus)
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Puc. 76. 1. CTpoeHe AbxaTensHoW cucTemsl. 2. Mepuarenshbii anuTenuin B ibIXaTensHbiX MyTsx.
(3ananwe. Haiigure Ha PUCYHKE BEPXHWE AbIXATENbHBIE NYTH, HA30BUTE UX.)

cpeJioil ¥ aTbBeONIaMK ), a 6HympenHee — NPOLECChl OKUCIIEHHH B KJIETKAX, B pe3yJib-
TaTe KOTOPHIX BbijlesseTcsi aHeprust. Takum o6pasoM, AbIXaHne — 5TO COBOKYITHOCTb
IPOLECCOB, KOTOPBIE OOECTIEYHBAIOT NOCTYILIEHHE B OPTaHU3M KHCJIOPOZIA, HCTIOJb-
30BaHUE €r0 /1715l OKHCJIEHNS OPraHuyeckKux Beniects (6eIKoB, KMPOB, YITIEBOJIOB),
a TaK)Ke y/Ia/IeHHe W3 OPrankaMa YIJIEKMCJIOrO ra3a ¥ APYTUX BenIecTs, a HUMEHHO —
COBEpLIEHHE ra3000MeHa MEX/IY KJIeTKaM¥ ¥ OKpy Kaiomeil cpesioi.

TTpoutecc apxanmst obecrieynBaercsi AByMsi (PU3HONOTHYECKHMH CHCTEMaMM:
JBIXATeNbHOM ¥ KPOBEHOCHOH, KOTOpbie oObeuHeHbl Mexay coboit ¢yHkumo-
HAJTBHO.

JIpIxaTeapHas CHCTEMa COCTOMT M3 BO3/lyXOHOCHBIX ITyTeil — BEpXHHX (HOCOBbIE
NOJIOCTH, HOCOTJIOTKA, IJI0OTKA) W HWKHHUX (rOpTaHb, Tpaxes, GPOHXM) M JIETKHX
(puc. 76, 1).

'Kaxossi p— Atmocdepublit BO3YyX COAEPKUT MHOFO TpuMeceil

YHKUMH OPFaHOB BEPXHHX (NBLIB, BpEHbIE BEeniecTBa, MUKPOOPTaHH3Mbl ), KOTOPBIE

HBIXATENBHBIX ﬂYl’eﬁ" MOTYT HaBPEIWTh OpraHusMy uesiopeka. [losTomy BO3aYX,

o sennss s Mepesl TeM Kak TMONacTh B JIETKHe, IPeoIoJieBaeT OJHH U3

Hecneu,nq;nqecxnx WMMYHHBIX OaphepOB — BEpXHHe JAbIXaTesbHble (BO3AYXO-

HocHble) nyTH. TyT BO3AYX COTPEBaeTCs, YBIaKHsieTCsl, ouuiaercs, obe33apa-
JKUBAETCSL.

Tak, Ipy HOPMATBHOM ABIXAHHHM BO3AYX 00sI3aTeJIbHO NPOXOAMT Hepe3 HOC,
KOTOPBIii COCTOWT 3 JIBYX HOCO6bLX NOJIOCmeti — NPaBOii U JIeBOM, COeIMHEHHBIX
MeXy cob0i KOCTHO-XpsAmEBOH neperopozkoil. CTeHKM HOCOBBIX MOJOCTei
BBICTEJIEHBI CIIU3KUCTOM 060JI0YKOM, CoIepIKaliiell MHOTOYHCJIEHHBIE JKETE3b, H Mep-
narenbHBIM 3rmiTenreM (puc. 76, 2). JKene3bl BHUIEISIOT C/U3b, KOTOPas YBAAKHIET
BO3/YX, 3ajiepkuBaeT TMhUMHKA. CaM3p TakKe COAEP)XKUT BenlecTBa, HalpuUMep
JU30LKM, KOTOpble 0GE3BPEXHBAIOT 6ONE3HETBOPHBIE MHKPOOPTaHM3MBL IJTa
CJIU3b BMECTE C YAaCTHYKAMHM TIBUTH, MHKPOOPraHM3MaM¥, NPWIMNIIHMM K HEH,
HEIOCPEICTBEHHO YAAISETCS W3 HOCOBOH IMOJIOCTH C IIOMONIbIO IIOCTOSAHHO JIBMIa-
IOLHXCS PECHWYEK 3TTHTEeHsI.



B HOCOBOI 11010CTH HAXOAMTCA I'YCTast CeTh KPOBEHOCHBIX Karmu/uisipoB. [Toatomy
BO3/lyX, KOTOPBIH Y€JIOBEK BJABIXAET, COTPEBAETCS KPOBBIO, TEKyuIeH Mo Kanuiis-
pam, 10 TemniepaTyphi Tesa. Bo Bpemsi pusnueckux HArpy30K Y€JOBEK YacTO HAYH-
HAeT AbILATh PTOM ¥ M3-3a 3TOTO MOKET MPOCTYAMTLCS, BEJb B JIETKHE TOCTYTAET
xononubiit Bozayx. Ilomuure! /{pimiare Hazo Yepes HoC.

B camsucroit 060s104Ke HOCOBOI NMOJIOCTH HAXOAATCA YYBCTBUTE/IBHBIE KJIETKH
(peuenTopsl), KOTOPblE BOCIPHHUMAIOT 3anax peuiecTs. EcJiM B HOCOBBIE MOJIOCTH
HONAAAIOT IbLIb WK BELIECTBA C PE3KUM 3AIIAX0M, a P NPOCTYAHBIX 3a601eBaHK-
X — MUKPOOPTaHM3MBbl, OHW Pa3/IpakaloT PELENnToPbl ¥ BO3HUKAET 3alMTHBIN pe-
(nexc — muxanue. I1o cuibHbIT pedieKTOPHBII BHIOX Yepe3 Ho3apH. bnarogaps
YUXAHMIO M3 HOCOBOI MOJIOCTH CHJbHBIM TIOTOKOM BO3JyXa YAausieTcst u30bITOK
CJIM3U C BeLeCTBAMU-Pas3ipaKUTeI MU ¥ BRIBOASATCS MUKpooprasusmel. lomuure!
ITpu uMXaHUM POT ¥ HOC CJIELYET NPHKPBIBATD Casi(heTKO#, 4TOOBI HE CTaTh MCTOYHU-
KOM paciipocTpaHeHns BUPYcoB i 6ose3HeTBopHbiX GakTepuit. B HOCOBY10 TOJIOCTh
OTKPbIBAETCS HOCOCIE3HBIH KaHal.

Bosayx, npoiiisi uepes HOCOBYIO IOJIOCTb, NOINANAET B HOCOIJIOTKY, T/l€ €CTh
CKOILIEHUs! TMM(PATHYECKHX Y3JI0B (MHUHAATHHDI), CJIyKAIHE 3aIHTHBIM Gapbepom
JbIXATEJILHBIX [Ty TEH.

W3 nocornorku Bo3yx nonajiaer B IJI0TKy, B KOTOPOI! IEpeceKaloTcs AbIXaTe/IbHble
1 nuuesapuTenshbie myTH. OT [IOTKH HAYMHAIOTCS ZiBE TPYOKU: AbIXaTe/bHASA —
TOpTaHb (AbIXaTeJbHOE TOPJI0) — M NUIIEBAPUTENILHANA — IMTUIIEBOJI, PACHOJIOKEH-
HbIH 1103311 ropTand. Bxoa B ropraHb BO BpeMsi IJIOTaHUS IMITH 3aKpbIBaeTCs
Ha/IrOPTaHHbIM XpAMOM. Baaroaapst aToMy BO3/lyX NnOINajaeT TONLKO B FOPTAHB, a
numa — B rmumeso/l. [lomuute! Bo BpeMs efibl He ciie/lyeT pasroBapUBa¥h, CMESTh-
Cs1, Pe3KO IOBOPAYMBATLCS. JTO MOXKET NPHBECTH K MNONANAHUIO €/ibl B TOPTaHb K
HECUYACTHOMY CJIy4alo.

SAIDPOBbE ‘JEJTDBEKA

'l

{ Ymobwi sauumums Gepmue dummenmue m;mu om Miemeapuur Muxpoopza-
| Hu3MOB, HEOOX00UMO MPUOEPHUEAMBCR COOMEEMCMEYIOUUX NPABUN NOBEDEHUS,
| ©0cobenHo 60 BpeMs INUOEMUU ZpUnNa U OPY2ux uHMEKRUL, YKPENIATD UMMYHUMEM
: PAYUOHATOHDLM NUMAHUEM, SAKQIUEAKUEM, Qusuueckumu YnpaxcHenusMu.

—

P

OBOBLUMM SHAHNA

Oprasbl apxaHus 06ECIIEYHBAIOT Ta3000MeH MEX/Iy OPraHM3MOM M BHENIHEH
cpenoii. CyThb AbIXaHus 3aKI09aeTcsa B OOMEHe ra3oB Mex/1y KPOBBIO ¥ aTMOCdep-
HbIM BO3/LyX0M. BO3/tyX B Jierkue npoxouT B NEPBYIO O4EPE/Ib BEPXHUMM BO3YXO-
HOCHBIMM IIyTSIMK: Y€pe3 HOCOBYIO T0JIOCTh, HOCOIJIOTKY, I7OTKY. [Ipu 3TOM OH
VBJIAsKHSIETCS1, COTPEBAETCS, OYUIIACTCS U 00€33apakHBaeTCsL.

NMPUMEHMTE NOJIYYHEHHDIE 3HAHUSA B 4 |

Buibepume npasunvhbiii omeem (00uUH Ul HECKONLKO)

1. YkaxuTe 3Ha4YeHHE ryCTOH CETH KAM/LISPOB HOCOBOH MOJIOCTH: 4) BOBAYX COTPEBAET-
cs1; 6) Bo3myx OXJI2XK/IaeTCsl; B) HE HMEeT 3HAYeHMs..

2, Bribepute ¢yHKLMM HOCOBOH MONOCTH: @) BblIbIXaeMbIH BO3/yX yBrakusercs; 6) suo-
Xaemblii BO3/IyX COIPEBAeTCs; B) BABIXaeMBblil Bo3/lyx obeazsapakuBaercs ot GonesHe-
TBOPHBIX MHKPOOPTaHH3MOB; T) Bce (hyHKUHH BMECTE B3STHIE.

3. Vkaxure opras, B KOTOPOM TIEPECEKAIOTCS JIBIXATEMbHbIE W MHIEBAPHTENBHBIE Ty TH:
a) HOCOBas MOJOCTE; 6) TIOTKa; B) TOPTansk; T) GpoHXH.

4. YcTaHoBHTE NPABHABHYIO MOCJIEIOBATENLHOCT MPOXOK/EHHs] BO3AYXaA MO BO3IYXO-
HOCHBIM TIYTHM: &) T/I0TKa; 6) HOCOBas OJIOCTE; B) TPaxes; T) TopTaHs; 1) 6poHxH.

3. CkOHCTpyHpYIiTe OTBET B BUJIE CXEMBI « 3HAYEHHE BIXaHMS JUI OPTaHH3MA YeJIOBEKa».
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§ 31. HUXKHUE JIBIXATEJBHBIE IVTH,
WX CTPOEHME U ®YHKIIUH.
rOJI0COOBPA30BAHUE

BCNOMHWTE |, 13 KAKMX OPraHOB COCTOST HHIKHHME [BIXATELHBIE TTYTH.

KnioyeBsie NoHATUA 1 TEPMUWHBI: TOPTaHb, Tpaxes, 6poHxu, ansBeonsl.

" Kakoso cipoene LLPOUL IJIOTKY, BOAYX IONajaeT B ropradb. OHa nMeeT

# yRKuH mikuux  BOPOHKOBHIHYIO ¢opMy M COCTOMT M3 JIEBSTH MOJIYTIO-
AbIXATebHbIX myTeii? ABHKHO COEMHEHHBIX XpAIIeH, CaMbiMH KDYTTHBIMHE 13
. KOTOPBIX SIBJISIIOTCS I[MTOBM/IHBIIN, HAATOpTaHHBbIN (Ha-
rOpPTanHUK), MepcTHeBUAHbII (puc. 77). LlnToBH/HBII XPsill] JIETKO POy TTbIBAET-
cs1 Ha nepeneit mopepxrocTn mew. Haz rum pacriosniosken vaaropranauk. Onum ¢o-
€/IMHEHB MLy CO00iT ¢ MOMONIBIO CYCTaBOB M CBA30K. Takoe CTpOeHue ropTaHu
TO3BOJISIET JIEFKO CMENIATHCS XPSAIIAM BO BPEMS IJIOTaHHS, PasroBOpa, Kaluis U T. I1.
Xpsiesple TIaCTHHKH MEPCTHEBM/IHOTO XPSilia Y MY»K4YHH COEIMHEHbI MOYTH MO/
NPSAMBIM YITIOM 1 06pasyioT Kajblk (a1amMoBo 6JI0K0).

TonocTs roprany BbICTIAHA CAUBMCTOH OOOJIOYKOM M COAEPXKMT PELENTOpbL.
ITpu cayuaitiiom MxX pasapakeHn# KyCOUKaMHM €/Ibl, PA3HbIMH TBEPABIMH WIH JKHI-
KUMM BeleCTBAMH M I'a30BbIMM CMECSIMH, 2 TAKXKE BCJIE/ICTBHE BOCIIATHTENbLHBIX
MPOIIECCOB BO3HUKAET 3aIMTHBIN AnIXaTesbHbiii pedieke — xawens. ITo pe3kuii
pedIeKTOpPHBIIT BBZIOX Yepe3 poT. C MoMOIbIO KaNJis MOJIOCTh TOPTAHH OYMIAET-
Cs1, YTO TO3BOJISIET 3AIMTHTE IpyTHe opranbl Abixanusi. lomuure! [Ipn kanue por
clieflyeT MpUKpbIBaTh caideTKoH, 4ToObl He CTaTh HCTOYHUKOM PacipoCTpaHeHus
UHQDEKIHH.

Topranb — He TOJILKO YacCTb AbIXaTeJIbHOI CHCTEMbI, HO ¥ OpraH oOpasoBaHusi
rosioca. B neit HaTAHY THI /1BE roJI0COBBIE CBA3KH (pHC. 78), COCTOSIME M3 ANACTUYHBIX
YIPYTHX BOJIOKOH, PACTIOJIOMKEHHBIX MapasieJIbHO ApYT Apyry. Mex iy rojiocoBbi-
MH CBA3KAMH €CTh 202100648 wjenv. HaTskenne roJioCoBbIX CBA30K M3MEHSETCH
Omarofiapsi COKpauienuio WM pacciabJIeHuio TPUKPEIUIeHHbIX K HUM Mbinny. [lpu
ATOM TOJIOCOBAs! Wb MOXKET CY’KaThCA WM PaCIMPSATHCA.

T'onoc ofpasyeTcsi TONBKO TOIZA, KOT/Ia BBIABIXAEMbIH BO3AYX MPOXOAMT 4epe3
TOJIOCOBYIO 1€J1b, KOTOpas TPH 3TOM cyskaercsi. HarsuyTble CBA3KH HAYMHAIOT
KosebaThesi, M BO3HMKaeT 3BYK. Korjia yesioBex MOJIMUT, TOJIOCOBbIE CBA3KH PAacXo-
JIITCSA, TOJIOCOBasA wieb probperaer Bua paBHOGEAPeHHOTO TpeyroabHuka. [ono-
coBbi€e CBA3KK MoryT mpousBoauTh oT 80 no 10 000 konebanuit B cekyHay.

Puc. 77. Ctpoenve ropranu. (3aganme. Yuu- Puc. 78. CtpoeHue 1 pacnonoxeHve |
ThIB&A PACTIONIOKEHAE U POPMY XPALUENH ropTaHK, TONOCOBLIX CBA30K
onpeaeniTe GYHKLWIO HAAropTaHHKA. )



BbicoTa roJioca YeJIoBeKa 3aBUCHT OT JUTHHBI I0JI0-
COBBIX CBA30K. YeM KOpoue I'0JIOCOBbIe CBSI3KH, TEM
Gosple wacTota WX Kosebauuii, TeM BBIE TOJOC.
¥ JKEHI[MH TOJIOCOBLIE CBI3KH KOPOYE, YeM Y MyK-
YHH, TIO3TOMY JKEHCKHI1 roJioc 00brHo Bbie. OTTen-
KH TOJIOCA 3aBUCSIT OT PE30HATOPOB, POJb KOTOPBIX
BBITIOTHSTIOT TIOJIOCTH PTa, HOCA, HOCOTJIOTKH, ITIOTKH.

B nepuoz nosoBoro co3peBanus y MaJib4MKOB
MPOMCXOIMT <«MYTalMsi» TOJOCa, Koraa ObicTpo
PacTeT FOPTaHb, A HEPBHAS PETYJISALHS MBIIII] ¥ CBS-
30K nepectpanBaeTcs noxke. Iloaromy noapocTok
pasroBapuBaeT TO 6acoM, TO BBICOKMM rOJIOCOM.
B a10T nepuoy Hesb3si NepeHanpsraTh roJocoBbie
CBA3KHM, TPOMKO pasroBapuBath, cieayer obepe-
rarthb ropTaib OT MPOCTY/bL Puc. 79. CtpoeHvie anbBeosisi

NMomuure! lMonocoMm Haoo ymets ynpasnate. He-
yMENoe nexve, KpYK NepeHanparaioT roNoCoBbIe CBS3KK, YTO NPUBOANT K UBMEHEHWIO ro-
noca. B pesynsrare rofoc CTaHoBUTCS XPUIBLIM, MMYXUM ¥ MOXET COBCEM MNpONacTb.

Taxkum 06pazoM, FOPTaHb BHIITOJIHSET /IBe BaKHbIE (DYHKIMMU: BO3/lyXOHOCHY10 U
ros10c006pasyoIyIo.

TTpoiizis ropras, BO3AYX MONAAAET B TPaxelo. ITo AbixaTesbHas TpyOKa, 06paso-
BAHHASA W3 XPALLEBEIX NOJYKOJIEI] (M. pHC. 76), COEMHEHHBIX MEK/LY COOOM CBA3KaML.
3ajmsisi cTeHKa Tpaxew (T/le HeT XPSAIEBHX NOMYKOJeN) MPHIEraeT K I[UIIEBOAY.
Ona o6pasoBana HercYepYeHHbIMU (IIIAZKUMH) MBIITIaMK. Takoe CTpOeHHe Tpaxen
He MENIAET TPOX0XK/AEHNIO TTHIIN N0 MTHIEBOJLY U BO3/yXa B nerkue. Cimsncras o6o-
JIOYKA TPaXed BBICTEJICHA JKEJIE3HCTHIM M MepPLATelbHbIM SITHTE/IHEM H BBINOIHAET
3anmMTHYIO QyHKIuIo. JKene3ucTolii anuTe/mil BRIeJISIeT C/IN3b, KOTOpas yBJaXHIeT
CTEHKH Tpaxeu. MepiaTenbHblii 31MTe NIl BBITATKMBAET C/TM3b HAPYXY.

Ha ypoBHe 1sTOro rpyZIHOTO NO3BOHKA HWKHHI KOHEI| TPAXeH Ie/IUTCS Ha Ba
6GpoHXa — NpaBbIil ¥ JIEBbIi.

BpoHXH COCTOAT M3 XPANIEBBIX KOJ€ll, KOTOPble NMPeNATCTBYIOT 3aKPhITHIO MX
npocseta. OHu BXOIAT B IPABOE ¥ JIEBOe Jierkoe. BpoHX, BXOAAIMN B MpaBoe Jier-
Koe, IEJTUTCS1 Ha TPY BEeTBU (COOTBETCTBEHHO KOAWYECTBY Joneil nerkoro). Bpoux,
BXOJIALLMIA B JIEBOE JIETKOE, NENUTCS Ha ABe BeTBH. B kakom nerkoM GpoHxm pas-
BeTBIAITCA, 00pa3ys GPOHXUATBHOE 1EPEBO JIETKOTO.

Campie MesIKHe cocTaBisiiomme GpoHxoB HasbiBaoT Oporxuonamu. OHu 3aKaH-
YMBAIOTCS JIETOYHBIMMU 1y3bIPhKaMK (abBEOJIaMK), Ha TOHKHX CTEHKaX KOTOPBIX
HMMEIOTCA BBINAYUBAHYSI, TIOKPbIThIE TYCTOI CEThI0 KPOBEHOCHBIX KallUJISPOB Ma-
71010 Kpyra Kposoobpamenus (puc. 79).

Kasxbit myswipek 3anosser BosayxoM. O6umasi moBEpXHOCTb BCEX JIETOYHBIX
1y3bipbKoB npeesmiaer 100 M2, To ects nputimsnTtensro B 50 pas Gosble nosepx-
HOCTH KOH yesioBeka. [10aToMy KpoBb ObicTpo 3a0UpaeT CKBO3b HX CTEHKH KUCTIOPO/L
W OT/Ia€T YIJIEKUCIIBIN ras,

OBOBLYNM 3HAHWNSA

K HMKHUM JIbIXaTeIbHbIM Iy TSIM OTHOCSTCSI TOPTaHb, Tpaxes, 6pouxy. [opranb — He
TOJILKO BO3AYXOHOCHBIII OpraH, HO W OpraH 0bpasoBanHs rojioca. bpomxu — 310 ToXe
BO3/YXOHOCHBII OpraH, Yepe3 KOTOPblil BO3/YX MPOXOIUT HENOCPEACTBEHHO B JIETKHE.

B NMPUMEHMUTE NPUOBPETEHHLIE 3HAHUS " |
Buibepume npasunsnbiii omeem (00un wU HECKOTTHKO)

1. Yxaxute obimee Mexy crpoetiem v dhysKimeii Tpaxen 1 GPOHXOB: a) BO3AyXOHOCHDBIE
opransi; 6) opranbl 06pasoBaHKs! TONOCA; B) COCTOST U3 XPANIEBLIX MHOJIYKOJEI; T) 06-
Pa30BaHbl HECKOJILKHMH XPATIAMY; 1) HMEIOT MepLaTebHEL T i,
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2. Yaxure ronocoobpasyronnii opran: a) tpaxesi; 6) 6ponxu; B) roprass.

3. YcTaHoBHTe MPABWILHYIO [OCNEI0BATENBHOCTE MPOXOMK/CHHS BOZAYXA [0 HIKHHM
BOBJIYXOHOCHBIM My TsiM: a) Tpaxest: 6) roprais: B) Gponxu.

4. OxapaxkTepuayiite BO3HMKHOBCHHE 3BYKOB wieHopasuensHoii peud. Kakue oprabi

NPHHUMAIOT ydacTie B ux opmMuposanin? TTodemy napyinenie rarneHMYecKux npa-
BIWI PHBOANT K 3a00€BAHMIO TOJIOCOBLIX CBAZ0K.

§ 32. CTPOEHME JIETKHX. TA300OBMEH
B JIETKHX ¥ TKAHSIX

BecnomuuTe 13 kypea Xumus, KakoB cocTas aTMOcdePHOTO BOI/YXa, 4TO TaKoe KaphoHaThI,
n3 Kypca Puasuka, uro Takoe middyaus.

KnioveBble NoHATUA 1 TepMUHLL: rasoobmeH, atMocdepHbiii, Babixaemblif, Boiasi-
XaeMbiii, anbBEeOoNAPHbLIA BO3AYX.

" — crpoensie Jlerkue — 310 60NBLIOH MAPHBII opraﬂu(cm. puc. 76). Ouu
" ¢Y1llﬂ1ﬁll nm-, 3anOJHAIOT NOYTH Bech 06beM rpyanoit nonocty. [pasoe
- —— Jierkoe Gopile 1 COCTOUT M3 TPEX JI0JIEI, JIEBOE — U3 JIBYX.
CuapyJKH Ka)X710€ JIErKoe TIOKPBITO TOHEHBKOI MJIOTHOH COEMHNTEIbHOTKAHHOI
0607104K0iT — Nezounol naespoi. OHa COCTOMT U3 ZIBYX JIMCTKOB: NEPBbII MOKpPHI-
BA€T JIETKUe, BTOPOI BHICTHIIAET FPY/IHYIO MOJI0CTh. M1y HMMM HAXOMUTCS Tiie-
BpaJbHAA I10JIOCTD, 3allOJIHEHHAS TJIEBPATbHON JKHKOCTBIO, KOTOpas CMayuBaeT
ITOBEPXHOCTH JIMCTKOB ¥ YMEHbINAET TPEHHE MEX/ly HHMH BO BPEMsi JIbIXaTe/IbHbIX
aswkenuil. Benencreue aToro nerkue npu AbIXaHuM cBOOOMHO JIBUTAIOTCS TIO
BHYTPEHHEH CTOPOHE rpy/iHoit nonoctn. B nieBpanbHoit nonoctv Aasnienue Ha 6—
9 MM prT. cT. Hnke arMmocdeproro. (3adanue. Cpasnume npasoe u neéoe nezkoe,
HAOuMe oMU Mexcoy HumMu u obpscHume, uem onu 00YCI061eHbL.)

T Kax ——— Bo Bpema Bioxa atmocdepHBlil BO3ZyX MOCTYIAET B Jier-

oﬁmen ra08 B nerxux? KHE M B aJTbBE0JIaX CMELINBAETCS C BO3AYXOM, OCTABIIMM-

- — —— €A B HHMX TOCJe BbOXa (OCTATOYHBI O0OBEM BO3/YyXa).

OCTaTO'iHbIﬁ 06beM BO3ZyXa HE TO3BOJISIET JIETKMM CHAJATHCS IaKe NPH CAMOM
HHTEHCUBHOM BhIZIOXe (puc. 80, 1).

Ilo aprepusim Manoro Kpyra KpoBooOpamenvisi B JIETKHe MOCTYTIAeT BEHO3HAs
KPOBb, B KOTOPOH COAEPKUTCS 3HAYMTENBHbII MPOIIEHT YIJIEKUCIoTo rasza. Bo Bibi-
XaeMOM 4€JIOBEKOM BO3JyXe KHCJIOPOZa 3HAYMTENILHO GOJIble, YeM B BEHO3HOIl
kposu. Iloatomy kucnopoa B pesynvrate ddysun cBoOGOAHO MPOXOMUT Hepes
CTEHKH AJIbBE0J1 M KANTWLIAPOB B KPOBb. TyT KHCIOPO/| CBS3BIBAETCS € T€MOTI00H-
HOM 3PHMTPOLMTOR, 00pasys OKCHIeMOrI00HH, H KPOBb CTAHOBUTCS apTEPHATHHOIM.
Ilo neroynbiM BeHaM OHA OCTYMAET B JIEBOE NPE/ICEPAME, TIOTOM — B JIEBBII JKeJIy-
NIOYEK, OTTYZIa — B GOMBIION KPYT KPOBOOOPALIEHNS, IO KOTOPOMY NEPEHOCHTCS K
TKAHAM.

OnHoOBpeMEHHO YTIIeKHMCIbIH Ta3 TPOHMKAET B AIbBEOJIBI H BO BPEMS BBIIOXA
BHIBOJMTCS U3 opranmsMa. bBiiaroniaps wHTeHCHBHOMY OOMEHY Ta30B B JIEFKHX, TO
€CTh HEeNPEPLIBHOMY MOCTYIUIEHHUIO KHUCIOPOAA W YAANEHHIO YIJIEKMCIOro rasa,
COCTaB aMbBEOJIAPHOTO BO3/lyXa IOCTOSIHHBIN, 4TO uMeeT OOJbIIOe 3HAYEHMe IS
nonnepmaﬂm romeocTasa (puc. 80, 2).

£ - npollcxonm" Bénpinas yacTh KMCIOPOAa ¥ YITIEKUCIIOTO rasa MEepeHo-
oﬁmenramns'mam" CHTCS B XMMHYECKH CBS3aHHOM COCTOsSiHMM. Bam yike
S Y3BECTHO, YTO OCHOBHO# TPaHCMOPTEP KHCJIOPOJIa — FEMO-
rno6un spuTpoiMToB (1 T remornobuna cesizbigaer 1,34 ma kucaopoaa). Kposs
TIPHMHOCKT K TKaHsIM KuCI0poz B Buae okcuremornobusa (HbO,) — Heycroitumsoro
COeZIMHEeHHsl, KOTOPoe JIerKo pacnajaercss u ocBoboxkaaer kucaopoa. Kaxk a1o npo-
ucxoqut? B aprepuanbHOil KPOBY KanmWLISIPOB COEpKaHne Kucaopoaa Gombiie,
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H* + HCO3 > H,COg - H,0 + CO,

Hb + O, -» HbO,

(apTepuantHas KpOBb)
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aprepus
(apTepuansHan
KpOBb)

- H,CO5—> H' + HCO3
1 : HbO, > Hb + 0,

(eeHo3Han
KPOBb)

Puc. 80. 1. Cxema raszoobmena. 2. B3aMOCBA3b JIEFOYHOMO M TKAHEBOMO AbIXaHWA

yeMm B KieTkax. U, corsiacHo 3akoHam aug hysus, KHCJIOPOA Yepe3 CTEHKH KAIWIAPOB
JIETKO TIEPEXO/IUT B TKAHEBYIO XKMAKOCTb, U3 KOTOPOil MPOHUKAET B KJIETKH U Cpasy
BCTYTI2eT B PEaKiIUM OKHCJIEHVS] OPraHIeCKHX BEIECTB (6€e71KOB, %HPOB, YITIEBONOB).

BeniencTBre OKHUC/IEHHMS OpPraHMYeCKHX BEHIECTB B KJIETKaX yBEJM4YUBACTCS
conepxanre yraekucsnoro raza. Ou rtaxxe Gnarozpapst g dysuH U3 KIETOK B
TKAHEBYIO JKW/KOCTD NIOCTYTIa€T B KAlFLISAPBI, B KOTOPBIX 4acTh (okomo 25 %) yr-
JIEKHCJION0 Ta3a CBS3BIBAETCS C TEMOTZIOOHHOM, 06pasys HeyCTOHYMBOE COEIMHEHHE
kap6remorniobus. Tak aprepuaibias KPOBb IPEBPAMIAETCA B BEHO3HYIO, KOTOpAs
o BeHaM GOJBIIOTO Kpyra KpoBooOpauieHusi (BepXHss W HHXKHASA ToMLie) IO-
CTyTIaeT B PaBoe IIPe/ICEp/IHe, TIOTOM — B TPABBIH JKEJIy/I0UEK CEpa, OTTyAa — B
nerkue. B serkux xapbreMorzo6us pacnafaeTcs, YINeKHCIbLT ra3 0cBobOXKIaeTCS
Y BBIBOIUTCS M3 OpPraHM3Ma.

Ocransaas 4actb (0Ko70 75 %) YIJIEKUCIOTO ra3a CBS3HIBAETCS ¢ BOJOM Tias-
Mbl KpOBH, 06pasys kapbonathyio kucioty (H;COsz). Ona pacnajaercs Ha ria-
poreHKapbOHAT-HOHB, KOTOPbIE COEMHAIOTCS C HOHAMM Ka/lusi W HATPHA, obpasys
cooterctyonme comt (KHCO3) u (NaHCO3). 911 comm B paCTBOPEHHOM BH/IE
CO/IepIKaTCc B ML1a3Me KPOBH M Yepe3 OpraHbl BbEICHHS BBIBO/ISITCS M3 OPraHM3Ma.
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Msmensiercst i cocras  AV15 ABIXAHHS HAM HYKEH KMCJIOPOJI, KOTOPBIH MBI IOTJIO-
BO3YXa B nerkux? A€M, BJIbIXast arMocdephbiit Bozayx. Kak Bel nomuuTe u3
—— NPHPOJIOBE/IEHMs, B C€OCTaB aTMOCEepHOro BO3AyXa
BXOZMT TouTH 21 % xucnopona, okosno 79 % aszora, npubnusurensho 0,03 % yrie-
KHMCJIOTO rasa, HebOoJIbIIoe KOJIWYECTBO BOASHOTO Napa ¥ MHEPTHBIX ra3oB. MeHHO
TaKoll COCTaB 60bLYAEMO020 6030yxa. Brarofaps U3MEHEHUIO YaCTOTH! W TTyOHHbI
JIIXAHMsT B a/IbBE0JIAX NOJUIEPKUBAETCS OTHOCHTENBHO CTaOMIIbHBII COCTAB rasoB.
Bosnyx, copepxaumiicsa B abBeosax (JIEFOYHBIX My3bIpbKax ), HA3bIBAIOT ALEE0-
aaprsim. Bosnyx, KOTOphIil YesoBeK BbIbIXaeT, — évidvixaemsim. Ero cocras B
CPaBHEHHM C B/IbIXAEMbIM MHOIL: KOJIMYECTBO KUCJIOPOIA CHHIKAETCS, @ YITIEKHCIIOr0
rasa ysesmuupaercs (cM. mabnuyy).

Tabruya
Cocras B/1b1xaeMoro, abBEOJISPHOTO H BLIIBIX2EMOr0 BO3/IyXa
A
Conepxanue rasos (%)
Boanyx

KHCI0pOJ yIaexucnslif raa asor

Bnbixaembiii 21,00 0,03 79,03
AnpseonspHbii 14,40 5,20 80,60
Boiabixaembiii 16,30 4,00 79,70

3apanme. CpasHuTe COCTAB BALIXAEMOr0 W anbBEONSPHOro, BALIX2EMOro W BblabIXxae-
MOro, BblAbIXaEMOro v anbBeonsapHoro sosayxa. O6eAcHUTE, NoYeMy U3MEHAETCH UX CO-
cras. 3a CHeT Yero NoAepPXVBAETCs OTHOCHTENBHO NMOCTORHHLIN COCTAaB anLBeoNsIPHOro
BO3ayxa? Kakoe 310 UMEET 3HaueHWe 418 opraHmama?

OB0BLMNM SHAHNA

Boiztbixaemplit BO3/1yX COAEPKUT ropasaio MEHbIlE KMCJI0poaa U Gonbie yrie-
KHCJIOro rasa, uem atMoceprbiit. [lepexoa kuciopozia B KpoBb, a aJibie — B KJIETKY,
a YTJIEKMCTIOro rasa — U3 KPOBH B Jierkue npoucxoaut bnaropaps auddysum.

LT NPUMEHUTE NOJMIYYEHHBIE 3HAHUS .~ |

Buibepume npasunbnviii omeem (00un U HECKONBKO)

1. YkaxuTe npHYHHY NOMIEPKAHNS OTHOCHTENBHO MOCTOSHHOTO COCTaBa ATbBEONISIPHOTO
BO3JlyXa: 4) HHTEHCHBHBII 0OMen ras3oB; 6) 3ame/ieHHbI 06MeH razos; B) 06MeH rasos
He [IPOHCXONT.

2. Pewume 3adawy. TIpu CIOKOHHOM BIOXE B3POCTOTO YENOBEKA B JIETKHE MOCTYNAET
okono 500 ma Boaayxa. Bo Bapixaemom Bosiyxe copepxkutes 21 % Kucaoposa, a B Bbi-
AsixaemoM — 16 %. BoiusciniTe, CKONBKO KHCJIOPO/A TIPH 9TOM HCTIONB3YeT OPraHuaM
yenoseka: a) 2 1, 6) 25 ma; 8) 30 M 1) 35 Mo

3. Vkaxure 3HaueHHe NUIEBPATBLHON MONIOCTH: a) YBEJHYMBAET TPEHHE JIETKHX O CTEHKH
rpy/Hoii nonocty; 6) yMeHBINaeT TpeHHE JIETKHX O CTEHKH IPY/HOif OOCTH; B) He
BITHsIET HA TPeHHE JIETKHX O CTEHKH IPYJIHOi TIONIOCTH.

4. YcTaHoBuTe IPaBAJIBHYI0 MTOCTIEAOBATENLHOCTD TPOLECCOB, TIPH KOTOPBIX KPOBb HACKI-
aeTcsa KMCOPOIOM: a) YeNOBEeK BbIxaeT aTMocdepHbiii Bo3nyx; 6) kuciopos M3
ATbBEONIAPHOTO BO3/yXa MEPEXO[MT B KPOBL; B) B JIErKMX aTMochepHBI BO3AYX
CMEITHBAETCS € ATbBEONAPHbIM; T) BO3JYX MO BO3MYXOHOCHBIM IyTsM TONAJaeT B
ANLBEONBI, /1) KHCIOPOJ CBS3bIBAETCS € reMOINOOHHOM, H KPOBb CTAHOBMTCS apTe-
PHMATTBHORH.

3. CxoHcTpynpyiite otser B Buzie cxembl «DyHKIMOHATBHAS COMIACOBAHHOCTH PabOThI
KPOBEHOCHOI{ H IbIXaTENEHOM CHCTEM».
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§ 33. ABIXATEJBHBIE IBUKEHUS

U UX PETVJAINIUA

BcnoMmuure

13 Kypca Pusuxa 3aBHCHMOCTE 06beMa NONOCTEN OT JaBJIeHHsI,

Kniouessie NoHATUA 1 TEPMWHBE BAOX, BLIJOX, AbIXaTeNbHbIN LeHTP, AbIXaTeNbHbIN

obbvem, gononNHUTEeNbHLIN 06bem, pesepBHbIi 06beM.

Jlna Toro yrobbl razoobMeH OCYmeEeCTBIAICH
HOPMAJTbHO, BO3/IYX B JIETKHMX JIOJDKEH NOCTOSIHHO
BO300HOBJIATBCSL. ITO MPOMCXOAUT Griaroaapsi Abl-
XaTeJIbHbIM IBMIKEHMSIM — BJIOXY M BBIJIOXY, YTO 110~
CTOSIHHO M PUTMHYHO CMEHSIOT Apyr apyra (puc.
81). Bo Bpems BaoXa ¥ BhiioXa 0OBEM JIETKHUX TO
YBEJINUMBAETCH, TO YMeHblnaercst. Jlerkie He ume-
0T COﬁCTBCHHbIX MBI, NMOTOMY /AbIXaTE€JIbHbIE
JIBIOKEHUS! TPOMCXO/IST C TIOMOII[BIO MEXKPeOepHbIX
™Mb ¥ nacparmbl. [TockonbKy faBienue B rieB-
PaJIbHOM NOJIOCTH MEHBIIIE, YeM [IABJIEHHE B JIETKUX,
JlerKvie NOBTOPSIOT (POPMY IPY/IHO# N0JIOCTH, H3Me-
HAlonIeics BeeACTBHE ABYKeHUI TnadparMsL.

KaK ocymecTssiorcs B crokoiHOM cOCTOSTHHM

AbIXaTebHbIe Apikenus? 1€/10BEK zienaet 1620 bi-
e XATEJIGHBIX IBVDKEHWIH B

MuHYTY. B asibBeosbl armocdepHBIiT BO3/yX nocTyna-

Puc. 81. OuixatensHeie asuxeHus

et 61aroiaps BAOXY, a BBIXOIHT M3 HHX C M3MEHEHHBIM COCTABOM C MOMOLIBLIO BBIIOXA,
Bo Bpemsi riiy60KOro BAioXa OIHOBPEMEHHO COKPALAIOTCSE MeKpehepHble MbIII-
1bl, Auadparma, a TakKe HEKOTOPBIE MBIIIIBI TPYAHOMN KIETKH H ILJIeYeBOro nosca,
KOTOpHIe MoAHNMaloT pefpa Bhlille, YeM NPy CIOKOITHOM Blioxe. Bo Bpems riy6oxo-
ro BbUIOXA pacciabnsiioTcsi BHeITHUe MesxpebepHbie MbIlnibl ¥ auadparmMa, coKkpa-
IMAIOTCH Me)KpeOepHBIe MBIk, KPOME TOTO, COKPAIAITCs MBIIBI GpIoUHOHN
crerku. Bnaronaps stomy auadparma enge GoJblie BEITUPAETCS B CTOPOHY TPYAHOM

IOJIOCTH, 00beM KOTOPO§i YMEHBLIAETCS.

B saBucumMocTH OT npeo6anaomero y9acTusi B AbIXaTeIbHbIX JABWKEHHSX
MeXpeOepHbIX Mblil WM auadparMbl PasiHyaioT COOTBETCTBEHHO TPYAHON M

GPIOIIHON THITHI IBIXAHUS.
Pabora
DUINYHECKAA
PABOTA

I rixaTensHEIe MBIIIIL] (wacroram
(BO30yx gexne) raybuHa)

VYensenne oKuCIeHRA
B KJIeTKaX MBILII]

YBenmuenne
CO,E KpoBM

Brisegenne CO,
Tornomexrue O,

Puc. 82. Heperas perynauua abixatenbHbix AsioxeHuii. (3aganme. OObscHUTE,
KaK M3MEHSIIOTCS AbiXxaTeNlbHbie ABWXEeHWs BO Bpems bera.)
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Kax HPOHCXOJIHTPWJI;HM; Ilpoiecc ApIXanwWsi NMPOMCXOAWT HENPOM3BOJIBHO. ITO
BIXATETbHBIX AnioKkenui? COCCTICUMBACTCA HEPBHOI M TrymopaibHoll peryssiuest

nbixauusa (pHc. 82). 3a Hepeny1o pezynayuro ibixatTesb-

HbIX ABMXXEHUIT OTBeYaeT JiblXaTe/IbHbIH LHEHTD, paCHOHO}KCHHbIﬁ B ITPOAOJITOBATOM
mosre (cm. mabnuy).

Tabnuya
CocTosiine OpraHoB H H3MEHelHs B HHX BO BPeMsl B/IOXa H BbII0XA
Cocrosnue opranos Bnox Beiox
Tpononrosateiit Moar | Bosbyxaaercss nentp Baoxa | TopMoauTest EHTP BAIOXa U BO3-
(brxaTesHBI (Boaby:xutenme yepes CMHHOL MO3T | GYK/aeTCs IEHTP BBIIOXA, KOTOPBI
IEHTP) NOCTyTaeT K MesKpeOepHEIM JIbIXa- | «TIOAAeT KOMAH/LY» MeXpeOepHbIM
TeJAbLHBIM MblLIEAaM U Madparme) | Mpinmam v aHadparme
Mesxpebeprpie - | Cokpamaiores ¥ nogavmalot peb- | Pacenabnsiiores, pebpa u rpytas
XaTeJIbHbIe MBIl | pa M IPYJIHYI0 KIETKY BBEPX KJIETKA OIYCKAIOTCH KHHU3Y
Jnagparma Kynon mmadparmel onyckaercs | Kynon aumadparmsl mogHuMaeTcs
KHH3Y KBEPXY

O6bem rpy/mHoi Ypemmuusaetcs YmeHpimaercs
TOJIOCTH
Jlerxue Pactarusaiores Crnajaiorest
Peayabrart.
Jlapnenue B rpyfHON | YMeHpLIaeTcs O cpaBHeHWIO ¢ | YBenumsaetcs o tpasaeHuio ¢
TIOJIOCTH, JIETKHX, armocepHbiv. Jlerkue sanonssi- | armocdepusiv. Boaayx seitan-
ajpBeonax ¥ GpoHXax | I0TCSt BO3IYXOM KMBAETCS W3 ANThBEOJ U JIEFKUX U

BBIBOJMTCS 110 BO3J[yXOHOCHbIM

Iy TAM Hapyxy

T'ymopanvnan pezynsyus JbIXatelbHBIX JIBWKEHHI TECHO CBS3aHa C HEPBHOM.
Ona BbI3BaHa BJIMSAHNEM XUMHUECKnX (hakTopoB KpoBH. IT0CKOJIBKY HEPBHbIE KJIETKH
ABIXATELHOTO 1E€HTPA Yy BCTBHTEIbHBI K COAEPXKALIEeMYCsi B KPOBH YIJIEKUCIIOMY rasy,
OHM ¥ PETy/MPYIOT YacTOTy M MIyOUHY JIBIXATENbHBIX JBHIKEHHH, YTO CII yer
BbIPaBHMBAHMIO €ro KoHueHTpaimu. Ha ypokax ¢wskyZIbTypel Bbl BbIIOJIHSLTH OIpe-
JefieHHble GH3MUeCKHe yTpaKHeHUsl B Hab/ofa M, Kak YBEeJIMYMBAETCS YacToTa U
rryOMHA ZIBIXaHHsA. DTO NPOMCXOANT NOTOMY, YTO BO BpeMs (DM3HUECKUX HArpy30K
ycHimBaeTcs paboTa CKeJIeTHIX MBI, MPOLECCH] OKHCJIEHHS B KJIETKAX TAKKE YCH-
JIUBAIOTCS M COOTBETCTBEHHO yBEMYHBACTCS COAEPKaHHe YITIEKUCIIOrO Ia3a B KPOBH,
KpoBb ¢ H36BITKOM YTJIEKHCIIOTO Ta3a MOCTYIAET K /IbIXaTeIbHOMY IEHTDY ¥ BbI3bIBAET
€ro BO30YX/IeHVie, KOTOPOe TIEPEAAETCS K JbIXaTebHBIM MblliaM. YesloBex HaqnHaeT
ABINTATh TTYOsKe, ¥ 3T0 COcOOCTBYET BHIBEZIEHHIO H30BITKA YITIEKMCIIOTO Ta3a.

KaxoBs: nokasarenn O/WH 13 NIAPAMETPOB /IbIXaHKs! — €ro rIybuHa, KoTopas or-
Abrxamus? PEAENAETCs: 06HEMOM BABIXAEMOTO M BHIIHIXAEMOTO BO3/yXa.
e e B criokoiiHOM COCTOsIHMH B JIETKHe BO BpeMs B/10Xa NMOCTYNa-
er 0KoJ10 0,5 71 BO3/[yXa ¥ CTOJIBKO 7K€ BBIXOJIMT HAPYIKY BO BPEMSI BBIIOXa — 3TO Oblxa-
menvHbiil oﬁbem 603dyxa. TTocyie CTIOKOHHOTO BAOXA IPH MAKCHMATBHOM YCHIIAM MOX-
HO BJIOXHYTH e1ie okoio 1,5 71 Boz/iyxa — 310 donormumensiviil 06sem 6030yxa, a Ipw
CaMOM r/IyDOKOM BBIIOXE MOKHO BBIZIOXHYTH eme 1,5 J1 — 3To pesepBHBIii 06BeM BO3-
nyxa. Ecii cniokuTe 3TH TOKa3aTeny, TO TIONMYYMM MUSHEHHYIO EMKOCMb JeZKUX
(PKEJT). Cnenosarempo, JKEJI cocrasisier apixatesbrbiii 06vem (0,5 1) + nonorsu-
TesbHbI 00beM (1,5 1) + pesepsubiit o6wem (1,5 1) = 3,5 2. JKEJI 3aBucut ot mosna,
(puzpueckoit TpermpoBanHocTy. Ee nokasareny Bapeupyior ot 3,5 71 710 4,8 11y Myx-
yuH 1 o1 3,0 71 10 3,5 1y eHuwH. Y GusHUeCKH TPEHHPOBAHHBIX JIO/IEH KU3HEHHas
€MKOCTb JIETKHX MoxkeT poctrath 6,0-7,0 1. OzHako u nocie camoro riyboKoro
BBIJI0Xa B Jierkux ocTaercs eute 1,0-1,2 1 Bo3ayxa. 310 ocmamourwiii obsem 8030yxa.

¢} -



JKHMBHEHHYI0 EMKOCTD JIErKMX OIPEAEJISIOT C IIOMOUIBIO CTIEIMATBHOTO Mpubopa —
CITMpOMeTpa.

340POBbBE YE/TOBEKA

Husnennasn emxocme nezkux — 00U U3 OCHOBHBIX NOKA3AMENET (PUIUYECKOZ0 Pa3-
8UMLA UENIDBEKA, KOMOPOE 3ABUCIM OM COCMOAHUA JblXamenvHbly Mouuy, Imobv
YBERUNUN HCUSHEHHYIO EMKOCTND NEZKILX, HYHCHO EHCEOHEBHO MPeHUpOsamy dvixa-
MenbHble Mbllulbl, Cepoye U 6Clo ckelemuyio myckyaamypy. Bo epems mvuueunoil
pabomut BEHMUNAUYUA NEZKUX NOBLAUAETCSH HE MOABKO OM YCKOPEHUA HACTOMbl
durxamenviblx deuNcenul, Ho U 8 pesyrvmame yeeruuenus ux ziybunst. IlTosmomy
Heobx00uUMO excednesno 3anumamscs Quiuueckum mpydom, uskyrsmypot,
cnopmoM (zpebieti, nIasaHueM, zumHacmuxoil, bezom u op.).

—— s
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OBOBU[NM SHAHWA "

Braropaps aeixaTe/ibHbIM ABHKEHMSIM (B/IOX W BbIIOX) BO3/IYX B JIEFKMX TIOCTOSTH-
HO 0OHOBJIsteTCA. J[bIXaTe bHbIE IBHKEHNS PETYJIUPYET IbIXaTe/IbHbIIH EHTD, KOTOPBIH
BO36Y:KI2€TCs] TIOJ1 BO3NENCTBHEM IyMOPaIbHBIX (haKTOPOB (yIZIeKHCIoro rasa). XKus-
HEHHAas1 EeMKOCTb JIETKUX SIBJISIETCS] TIOKas3aTesieM (DH3MYecKoro pasBHTHS YelloBeKa.

NPUMEHMUTE MNOJNYYEHHLIE 3HAHUR |

Buvibepume npasuavtiviii omeem (00uH Uil HECKOILKO)

1. VKaxuTe MBI, KOTOPBIE MPUHIMAIOT YYACTHE B IbIXaTeIbHbIX JIBIXKEHHAX: a) MeK-
pebepHbie Mpp]; 6) Anadparma; B) JUIMHHAS MBUIIA CITHHBL ) MBILIIb FKHBOTA.

2. VkaxuTe, Kak HameHsieTcst 0GbeM JIETKHX BO BPeMs1 BIXATE/TbHBIX IBHKEHHIT: ) yBeaH-
unBaercs; 6) yMeHbIIaeTcss; B) TO YBETHYMBAETCS, TO YMEHBIIAETCS; I') HE H3MEHAETCS.

3. Pewume 3adauy. Cxonbko Bo3ayxa (J1) HCIONL3YET /1Sl AbIXaHHS KJIace U3 35 YenoBex
3a 45 MHH yPOKa, €CJH OfIMH YYEHHK B CpefiHeM cosepiiaer 16 BAOXOB 3a MUHYTY 110
500 mn Boaayxa: a) 126; 6) 1260; 8) 12 600; r) 126 000?

4. CROHCTpYHpYIiTE OTBET B BUJIE HaMATKH « Kak MOBBICHTE XXH3HEHHYI0 €MKOCTB JIETKHX .

§ 341, BOJIE3HU OPTAHOB JIBIXAHU S
U UX NPOD®UIAKTHKA

BenoMmHUTE | yTo Takoe BUpYChl, GakTepuy, anneprensl; 13 Kypca Ochoevt 300po6vs, 410

TaKoe TyGepKysiea, NPHYMHBI €r0 BOBHHUKHOBEHHS, MEPOTIPHATHS 1O €ro
npodHIaKTHKE,

Kniouesble NoOHATUS 1 TEPMUHBL: rpUNN, MHPEKLIMOHHBIA PUHWUT, aHrMHa, TyGepky-
nes, Tpaxeur, 6poHxuT, actMa 6poHxHanLHan, NHEBMOHWE.

BaM M3BECTHO, YTO MMKPOOPraHM3MBI M TIbLIb 3a/IEPKUBAIOTCS CIM3UCTOI 060-
JIOYKOW BEPXHWX JIbIXATEJbHbIX MyTeil M yAANAIOTCS U3 HHX BMECTE CO CJM3BIO.
BobuMHCTBO MUKPOOPraHM3MOB TIpH 8TOM norubaoT. OaHAKO YacTh M3 HUX, 110~
IIaB B OpraHbl JbIXaHMs, MOXKET BBI3BATH pashbie 3aGonesanus. Bosbyaurensimu
aTHX 3a60J€BaHUi MOTYT OBITH BUPYCHI, GAKTEPHH M AJLIEPreHbL

Kakue 3a6onesanms  CAMO€ PacIpoCTpaHeHHoe 3a60JieBaHK€, BHI3BIBAEMOE BH-
OpranoB tnixamms PYCAMH, — zpunn. 910 3a601€BaHKEe OTHOCHTCSA K BO3AYI-
BISHIBAIOT BHPYCHI? HO-KanesbHoil undeximi. Bo Bpemsi yMXaHus ¥ Kauuis
e e MUJLIMOHBL HEBHTMMBIX TS T71a3a KallelIeK ¢ BHPYCAMH
IPUIIIA IONAJIAI0T B BO3AYX, 3 U3 HErO Yepe3 [bIXaTeIbHbIE MYTH 3/I0POBOTO YeJio-
BEKA MPOHMKAIOT B €TO OPTaHM3M.
I'punn pacnpocTpaHsieTcsi oYeHs OLICTPO, TO3TOMY GONBHBIX IPHIIOM HEJB3s
[OMYCKATh K paboTe Ha NPENPUATHAX, B YYPEKACHUAX, K 3aHATHAM B yIeOHBIX 3a-
BEJIEHUSX,



JA0POBLE HENQOBEKA

3aboneeanue epuniom HEALIR CHUMAMe NPOCMbIM MpexOHesHbiM HEOMO2aNUeM.
Ono onacto ceoumu ocroncrenusmu. lipu oGuwenuu ¢ Gorvrvin ZPUNNIOM UAU CAMO-
MY GONBHOMY HYHCHO NPUKPBISATNS POM U HOC MAPAEEOU NOBAINOU, CAONCEHHOU

auemeepo. Ona nponycxaem 6030yx, HO 3a0epicusaem Kaneivkiu, 6 KOMOpPbLX
mﬂepwmmm ﬁoséyﬂumﬂw &me&uu

Kaxne sabonesamms 1< C2MBIM PaclpOCTPaHEHHbIM Mﬁonemmmm BBI3BAHHBIM
s bakTepusiMy, OTHOCATCS: WHGEKIMOHHBIH PUHUT, 06pa3o-
BHIBIBAIOT GakTepun? BAHHE AICHOM/IOB, AHTHHA, TybepKyJie3, Tpaxeut, GPOHXMT,

e ———  [IHEBMOHWUS.

Hndexumonnstii puHuT (OT Ipey. puHOC — HOC) — 3TO BOCHATEHHe CAU3UCTOM
060/104KH TIOJIOCTH HOCA (HACMOPK). Yalie BCero OH ABJISIETCs CIeACTBHEM IPHIIIA.

O6pasoBaHyie adenoudos (0T rped. aden — XeJesa, eiidoc — BUJL) — 5TO PeyJibTar
IOCTOSIHHOTO BOCHA/IeHN s (TIPEUMYIIECTBEHHO B JIETCKOM BO3pacTe) U paspacTaHus
mimparuyeckux y3ioB — MMHJAIHH, KOTOPHIE, KAaK BaM H3BeCTHO, B Gombiiom
KOMYEeCTBE HAXOAATCS B TIOTKE. AJICHON I BhI3LIBAIOT NOCTOSHHOE 3aKJIa/IbIBAHKE
HOCA, XPOHHYECKUEI HACMOPK, THYCaBOCTDb, COH ¢ OTKPHITEIM PTOM, hopMupoBatye
«a/IeHOW/THOTO THIIA JiHia», CHIKenue pabortocnocobHocTy y pebeHka.

Auruna (0T JaT. anzo — CKWMaK) — OCTPOE BOCTIAZIEHHE MWHAMMH, Pacmolio-
JKEeHHBIX B rioTke. ITpusHaxu 60sie3HM — onfynieHie cxkarvs ropiia, 6ob Bo Bpemst
IJIOTAaHMS, TIOBbINIEHHAsE TemMniepaTypa, obniee Heomoranye. BoamoxHo ob6pasosa-
HUE THOHHMKOB Ha MHHJAAWHAX. AHIMHA JIaeT OCNOXHEHUs (PEBMAaTH3M, HOPOKM
Cep/ia), NO3TOMY JIEYHTD €€ HY>HO TOJILKO IO TPHCMOTPOM Bpaya, BBITIOJHSIST BCE
€ro Ha3HAUYEHMSI.

Tpaxeur (0T rpeu. mpaxesi — ABIXaTeNbHOE TOPJIO) — BOCHIAJIEHHE CIN3UCTOI
obonouky Tpaxen. Ero npusHaku: mepieHye B ropie, Cyxoii Kaiesib B COUeTaHuH ¢
ontyuieHeM 601 B 3eBe M 3a IPYAMHOM, NOJIOC CTAHOBUTCS XPHIUTHIL. Boisbisaercs
nepeoxsiax/1eHueM, Kypenuem, HHpEKIMaIMU.

Bpouxut (0T rpey. 6poHxu — ALIXaTeIbHOE TOPJI0) — 9TO BOCTIAJIEHHE CIAM3UCTOI
obosoukn 6porxoB. Bozbyaurenem MOryt ObITh CTPENTOKOKKH, CTa(hHMIOKOKKM.
OZHO 13 caMBIX PacrpocTpaHeHHbIX 3a6osieBanmii oprasoB Abixauus. Jlnsi 6pon-
XUTa XapakTepHbl Kaesib (1pH ocTpoM GpoHXMTE UIMTENbHBII), Yallle CO CIM3H-
CTHIMU BhIJIEJICHMSIMM, OZIbIIIKA, 60Jib B TPY/IH, NOBLILIEHHE TeMIepaTyphl, XpUIL B
JIerkux.

ITnesmMonus (OT rpey. nneemo — NErkoe), Wi BOCHAJEHHE JIeTKHX, — BOCna-
Jenvie TKaHW JIerkoro; OTHOCMTCS K OCTPbIM MHGEKIMOHHBIM 3aboneBanmsam.
ITHeBMOHHIO MOI'YT BbI3BAaTh TIONABIIME B JIbIXaTe/IbHbIE TTYTH MHEBMOKOKKHM, CTa-
(punokokkH, crpentokokku (puc. 83).

Jlns mHeBMOHMM XapaKTepHbl BHE3alHOe TNOBBIIEHHe TeMnepaTyphl Tea
(38-39 °C u Bo1IIE), yXyAueHue ob1ero cocToAHMS, NOSBJIEHHE OABIIIKH, CHITbHAS
60716 B 60KY, Kauesb co CAM3UCTHIMH BbIe-
JICHUSIMIA.

Tybepxynea (or nar. mybepkynom —
IIMLIeYKa) — paclpocTpaHeHHoe HWH(pEeKI-
OHHOE CONMaJRHO onacHoe 3zaboneBaHue,
KOTOpOEe 4allle BCero TopaxkaeT JieTKhe M
kocTH. Jlpyroe Hassanue — yaxoTka. Bozby-
auTens TybepKysiesa — MUKOOaKTepHM — Ty-
bepkynesnas nasoyka (nmagouka Koxa, umm
Gamsra). Ona MoXKeT HAXO/IMTHCS BO B/IbI-
XaeMOM BO3JIyXe, KanesibKaX MOKpPOTHI, Ha

Puc. 83. Cxema npoHukHoseHus boneswe-
TBOPHBIX GAKTEPWi B KNETKM CAMSUCTON 1OCyAe, OJeXJe, NONOTEHLAX W JAPYTHUX
060N04KN ABIXaTENbHLIX NYTER NpeMETaX, KOTOPLIMH MONB30BaIcs 60Jb-



Hoi Tybepkynesom. Muxobakrepun TyGepKysiesa MOryT nepeiaBarThCs YeJ0BEeKy U
yepes IPOAYKTbl IIHTAHWs XXMBOTHOTO TIPOMCXOXK/IEHNSA — MOJIOKO ¥ Msico. Ilomun-
1e! C nenbio npodunakTHky TyGepKyesa, Hy>KHO MOJIb30BATHCA WH/MBIAYATLHOI
TOCY/ION, CPEACTBAMY JIMYHON THIMEHbI, 3aKaIHBaTh OPraHW3M, PALMOHAILHO K-
TATHCA, TIUTH TOJLKO KUISTYEHOE MOJIOKO, MSICO yNOTPe6JIsATH XOPOIIO TEPMHYECKH
obpaboTaHHbIM.

TyGepxynesnsie nanouku OpicTpo norubalT B CyXHX, XOPOUIO OCBENIEHHbIX
conteunbix mectax. [loatomy, urobel mpemoTspatuTh 3aboneBanue, HYKHO
cofiepxaTh B YMCTOTE JKUJIbIE IIOMEIEHMs], YJIHIlbl TOPOAOB, 061ecTBeHHbIE IoMe-
nerust. Bosiblioe 3HaueHye Tt O4MCTKY BO3/yXa B HACENEHHBIX MHKTAaX HMEIOT
3€JIeHDIC HACAKIEHUSL.

T Kaxune sabonesanns < CAMBIM PaCIIPOCTPAaHEHHEIM AJLIePTHIECKHM 3abonesa-
opranos apixauus MWAM OTHOCSAT aJJIePrUecKuil PUHMT, 6poHXHATLHYIO
BRI3BIRAIOT ateprenn? 2CTMY. VIX BHISLIBAIOT a/lI€preHEl, Cpe/ii KOTOPHIX MOFYT
—_ — - OBITL MPOAYKTHI MuTaHusi (IMTPYCOBBIE, sTHIIA, LIOKO-
JNajgHble KOHMETHI U Ap.), THUAb, IHEPCTh XWBOTHLIX, TBUIBIA HEKOTOPBIX PacTeHMil,
XMMHYECKHe BeNnecTBa, pa3Hble KOCMETHYECKHME CPeACTBAa, MEIMKAMEHTHl M IIp.
Annepeuseckuii punum sIBNSIETCS CaMOCTOATENbHBIM 3a00JieBaHNeM, BbI3BaHHBIM
ajjiepreHaMH, KOTOPBIE TIONAAIT Ha CIM3UCTYI0 060s10uKy Hoca. Ero mpusHaky —
OTeK CJIM3KCTOI 000JIOYKH, CYXOCTh U 3y/ B IOJIOCTH HOCA, KOTOPLII CONPOBOXX/1a-
eTCcs YuXaHueM M ciesooraenenyieM. OCHOBHBIME criocOOaMi JiedeHys sSBIsieTCs
u3bexaHue KOHTAKTa C aJIEPreHOM, YCIIOKOUTEIbHBIE CPEJICTBA.
bpouxuanviaa acmma XapakTepu3yeTcsi NEPHOANYECKHMH IPUCTYTIAMH Y-
LIbs Y KAULIS, CBA3AHHBIMU C OCTPBIM HAapylIeHHeM OPOHXMAIBHOI TPOXOANMOCTHA.
ITH HapyIeHWs BHI3BIBAIOTCS HAKOTUIEHMEM B KPOBM M TKaHSX a/JiepreHoB, KO-
TOPHIE€ NPUBOAAT K CIa3MaM Mbiuil OPOHXHOJ, YCHIMBAIOT CEKPEIMIo CITH3M.
BesieaicTsye aToro B mpocBeTax OPOHXOB CKAIUIMBAETCsI BA3KOE BeniecTso, obpa-
3yeTcst OTeK, KOTOpbIH Hapywaer Asuratensaylo Gyuximio 6ponxuon. Yenosexy
TSXKENO Jbiuars. Jleyar acTMy B CHENUMANLHBIX CAHATOPHMSAX, PACTIONIOKEHHBIX B
BKOJIOTHYECKHY YMCTHIX 30HAX.

T B vem sakmouaercy A1 TIPEAYNPEKACHNS 3aboneBaHMii OPraHoB JIbIXaHUS!

npoduIAKTHKA 32601682~ HeOOXOAMMO: B IEPHO/L SITMAEMMIT OCYILIECTBIISTH COOTBET-

HHH Opranos Apxamns? CTBYIONLYIO BaKIMHAIMIO (TPOTHBOTPHIINIO3HYI, TIPO-
— - TUBOTYOEPKYJIE3HYIO U T. I1.); HE 110CeNaTh JOAHbIE MeCTa

(KOHIepTHBIE 3aJ1bl, T€ATPhI U T. I1.); IPHAEPKHBATHCS 11PABUJI JIMYHOH TMIMEHEl, HE
YKJIOHATHCS OT ucnanceproro obenenosanusa (maccosas duiooporpadus), KoTo-
poe nosposisierT BOBpeMsi 0OHAPYKUTL cepbe3Hoe 3abosieBanune OpraHoB JbIXaHHs;

tap
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TIPHAEPKUBATLCSA YMCTOTHI B TIOMENIEHUAX, NPaBUJI JIMYHON THTHEHB! u obuieHus
¢ 6OMLHBIMM BO BpeMsi SIIHAEMMY; 3aKansTeest. (3adanue. Paccmompume na pu-
cymxe 84 nezkue 300p0o60z0 wenoeeka u Kypurvuuxa. Yem evizeanvt Omauuus Mexoy
HUMU?)

OBOBLW MM SHAHNA

3abosieBaHus OPraHOB JBIXaH!s MOTYT BHISBIBATLCS BMPYycamy, GakTepusMu 1
aniepresamu. CobniojieHue NpaBu JIMYHON THIMEHB], OCYIIECTRIEHHE BOBPEMS
BaKIMHAIIMY, PeryJisipHOe NMPOXOXK/IEHHE AMCIIAHCEPHOro oOCeI0Banus, 3aKaIH-
BaHWe OpraHyama, usbexaHne (PU3UYECKHX M YMCTBEHHBIX [EPEHANpPSXEHWH B
TIEPUO/L 3K IEMMIT, KaslOpHilHOE MUTaHKe ciocoOCTBYIOT TIPeyIpex/IeHHio 3aboe-
BaHWH.

B NPUMEHUTE MONYYEHHLIE 3HAHUS

Buibepume npasunvubiii omeéem (00ui U HECKONLKO)

1. Yxaxwure Bo30y/IMTeIs IPUIIIA: a) CTPEITTOKOKKH; 6) BUPYCBI; B) IHEBMOKOKKH; T') CTa-
(PHMIIOKOKKH.

2. Vkaxute Bosbymurensi TybepKyesa: a) BUPYChl; 6) MukobakTepun; B) CTPETTOKOKKH;
r) ctaMJIOKOKKH.

3. Cxoncrpynpyiite oTBeT B Buje npesentaiimn. [lovemy B YKpanHe CyIecTBYIOT
BCTbIKN TyOepKyJiesa? KakoBsl Meponpusitis 1o nipodmaaktuke atoro 3abonesanms?
Ilouemy posbyautens Tybepkysiesa ocoberto onacen anst BUY-unduimpopanHbx 1

6omprbix CITHIom? Tlouemy TybepkynesHbie MCriaHCepbl PacijoNoXeHbi BOMM3M
XBOWHBIX JIECOB?

4. ObocnyiiTe MPOMIAKTHYECKIE MEPOTIPUSITHS, KOTOPbIE MOTYT TIPEZIOTBPATHTD 3a60-
JieBaHMs 0pratos JbiXanusa, OdopMute maMsaTKy.

3. CrporHosupyiite mOC/Ie/ICTBUS KypeHns Ha OpraHbl IbIXaHusL

B CAMOKOHTPOJ1b 3HAHUM NO TEME

Buibepume npaeunvnbiii omeem (00un uu HECKONBKO)
1. Vkaxmre BewecTso, KOTOpoe MepeHOCHT KMCIOPOZI 10 OPraHMsMy: a) reMoraobmm;
6) MuOr/I06MH; B) TPOTPOMOMH; I') METICHH.

2. Viaxute nonoxenue madparMs Bo BpeMsl BJOXa: a) onyckaercst; 6) He uaMensiet
CBO€ TIOJI0KEHHE; B) TTOTHUMACTCH.

3. Vkaxure, KAKMe MBILIIH TPUHUMATOT Y4aCTHE BO BPeMsl CIIOKOWHOIO BJIOXa: a) /iua-
(pparma; 6) Gprownbie; B) mexpebephibie BHeHNE; ) MexxpebepHble BHYTPEHHHE.

4. Vkaxure oprabbl, M3 KOTOPBIX COCTOST BEPXHHE JIIXATE/bHbIC TYTH: a) rOpTaHb;
6) Tpaxest; B) HOCOBas OJIOCTB; T') IJI0TKa; J1) HOCOTJIOTKA,

5. YCraHoBHTe NOCEI0BATENbHOCTb. PACTIONONKHTE MPOIECCHE B MOPAJKE, KOTOPbI OTBe-
YAET AKTY BBLIOXA: @) CYXKeHMe rpy/iHoii Kietku; 6) BBIOX BO3JyXa M3 HOCOBOII M0J10C~
TH; B) BBITAJIKMBAHME BO3JYyXa M3 JIEKHX; r) BO3OyXKIE€HHMe /BIXATEJBHOIO 1eHTpa;
JU) yBEJIMHEHNe JIABICHHA B IPY/IHOI MI0JIOCTH M JIETKMX.

6. Ykaxure jBrKeH1e KPOBM, HACBILIIEHHON KMCJIOPOJOM, OT albBeOs K KJIeTKaM TeJia:
a) 10 cocy/taM MaJioro Kpyra kpopoobpanietns; 6) 1o cocyiam 6ob11oro Kpyra Kpopo-
obpallieHmst; B) MUIysl CEp/ITIE; T) Yepes cepiile.

- Packpoiite B3BaMMOCB$13b PASBINTHS OPraHOB JIBIXaHM ¢ (QM3NYECKMMM HATPY3KaMH,

- Cocrasere cxeMy «3aBUCHMOCTb HaCTOThI JibiXaHus OT coiepxkanns CO, B KpoBH»,

9. Cocrasbre cxemy « BsaanMocBsisn opranoB fibixaiusi ¢ OpraHaMu KpoBooOpalieHust; op-
[2HOB JIbIXaHH$1 1 OTIOPHO-J(BUTATEIbHONH CHCTEMBL.

oo ~J
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TEMA 6

ITUTAHUHE
H IIHII[EBAPEHHE

Kakoso 3nauenve ezpl s yesioBeka? Yro
IIPOMCXO/IMT B OpranmaMe ¢ e10i? brarosaps
YeMY 9TO POMCXOMT?

Kaxue BaM M3BECTHBI XeTYIOYHO-KUILIEYHbIe

3abonesanna? IloyeMy OHM NOABAAIOTCSA W
KaK 3alyTHTL cebs oT HUX?

§ 35. NIMTAHME U IUIEBAPEHUE

BG"OMI‘IHTG ’ KaKOl XMMHYecKHIi cocTan KJIETKH, THITBI IMTAHHUA XXUBOTHDBIX, KaK pa3BH-
BaJlaCh NMUIIEBAPHTE/IbHAA CHCTEMA Y MO3BOHOYHBIX JKHBOTHBIX; M3 Kypca
Ocro6bl 300p06bA — KAKOBO SHAYEHHE TTPOJIYKTOB UTAHKS JUIS YIIOBTIETBOPEH S
niorpebHoCTel OpraHnaMa Yen0BeKa B IMTATENbHBIX BELECTBAX H DHEPIHHL.

Knio4eBbIie NOHATUA U TEPMUHBE: NWLLeBapeHne, PepMEeHTDI.

Hopmanbhas xusneaeaTeibHOCTh OpraHH3Ma BO3MOXKHA IIPU YCJIOBUM Herpe-
PBIBHOTO NOCTYIUIeHUs MHuH. Besku, Kupsl, yriieBojbl, MUHEPAIbHBIE COJH, BOJA
M BUTaMMHBI, KOTOPbIE BXOJST B COCTAB ITHIIH, ABJISIOTCS KaK MCTOUHUKOM 3HEp-
r'viM, TAK ¥ CTPOMTENIbHBIM MATEPUAJIOM, KOTOPBIii HCIIOIL3YET st B TIPOIlecce pocTa
Opranu3Ma u 0OHOBNIEHNS KJIETOK.

< H— nmumpelme" [luTaTenbHble BenecTsa B TOM BHZE, B KOTOPOM MX yIO-

TpebsiA0T B NMILY, OPraHu3M MCIOJL30BaTh HE MOXET.

IMoaTomMy B myieBapuTeNLHOM TpakTe Geku, XKUPBI M YIJIEBOABI MOANAIOTCS KaK

(husmueckoMy BO3IeHCTBUIO (M3MENTLYAKOTCS M NEPETUPAINTCH ), TAK U XMMHYECKUM

u3MeHenmsM. Briarogapsi 5ToMy nHMTATEJIbHBIE BEIECTBA pacnlensiores Ha Gosee
IPOCTHIE, KOTOPBIE BCACKIBAIOTCS B KPOBb M YCBAMBAIOTCS OPraHU3MOM.

CrenoBarensHo, MMIEBAPEHHE — 370 NPOUECC PACUUENIEHUS CIONCHIX OPZaHU-
yeckux eewecme (6enxos, Jupos, yeieeo006) Ha NPOCMbIE, KOMOPLIE MOZYM 6CACHL-
8amMvbCA 8 KPOBb U UMY U YCBAUSAMBCS 6 OpZaHu3Me. ITO HadabHBIH aTan obMeHa
BEN[eCTB MeX/[y OPraHH3MOM M BHeIlHejt cpezoil.

TTponece mureBapenHsi AGST Ha II0JIOCTHOE, KOTOPOE IIPOMCXOUT B XKeTyI0UHO-
KHIIEYHOM TPaKTe, ¥ npucTeHouHoe (MembpasHoe), npoxo/siiee B kieTke. [Tojoct-
HOe NyieBapeHe COCTOUT H3 IIPOIeCCOB MEXaHHYECKOH M XUMMHYeCKoii 06paboTku
it Mexanuueckas 06paboTka nmuny 3aKI04aeTcsl B ee HaMeabYeHuH (Tepese-
BBIBaHUH ), YBIQKHEHHH, IePEMEIIMBAHWH ¢ IHN[EBAPHTEILHBIMM COKamM, Habyxa-
HYM U pacTBopeHMH. Xymirdeckas o6paboTka i POMCXOANT TOXE TIO3TAIHO;
CHayaja B POTOBOH MOJIOCTH, TIOTOM B Xenyaxe. OKoHYarenbHo GeNIKH, XUPHI U
YITIEBOABI PACHLENIAIOTCS B KuIleuHyKe. Bo BpeMst IpHCTEHOYHOro mu1ineBapeHus
COCTABMISAIONIME THNH TONAJAKT B KJIETKH M OKOHYATENLHO epeBapHBalOTCS.

XuMHIYecKHe IPEBPAIIEHHs TPOMCXOAT M0/ BO3JEHCTBHEM OCOOBIX BENECTB —
(hepmeHTOB, COEPIKANMXCA B COKAX MUIEBAPHTEILHBIX XKeJIe3.

T Ao ﬁ?@pmm" DepmenTsi (0T J1aT. hepmenmym — 3aKBacka) — 3mo buonozu-

- Sl uecKU aKMUBHbIE 6euyecmeaq, npeumyuecmeenno 6enxoeoti
npupodst, cnocobmvie yckopsime Guoxumuneckue peaxyun. VIX exe HaspIBaroT 6uosorude-
ckiMH Katanusatopamu. O6pasyiorcs )epMEHTHI B KJIETKAX MMHLIEBAPUTEIBHBIX JKETIE3,
KOTOpBIE MX BBIIE/ISIOT B COCTABE CJIOHBI M HIEBAPHUTE/IBHBIX COKOB: 2KEJTyI0YHOTO,
nozuKeyao4Horo, kunreyHpro. Cymecrsyer ceoile 1000 pasubix dhepMeHTOB, Kask/ibiit
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Puc. 85. Mexanuamb! feicTBuA GEpMEHTOB

M3 KOTOPBIX YCKOPAET TOJHKO ONPEAEICHHYI0 XMMHYECKY0 PEaKIIO: O/THH PacuielLsioT
, PYTHE — YTJIEBO/BI UM 5kMPbl (puc. 85). [TneBaputeabhbie (hepMeHTDI pacuiern-
JISTIOT KOMIIOHEHTb! TIHIIH B NHIEeBapHTeIbHOM Kaunase. [Tpoaykret pacniervtenus 6en-
KOB M YTJICBOJIOB BCACHIBAIOTCSA B KPOBb, 4 IIPO/LYKTEI PACTIEIUIEHN JXHPOB NMOCTYTIAIOT B
My, a 3aTeM B KPOBb M PasHOCATCA KO BCeM KJIeTKam oprainama. Tam ua mux obpa-
3YIOTCs1 HOBBIE OPIraHMYECKHE COCIMHEHHA, CBOICTBEHHEIE TOJILKO JIAHHOMY OPraHU3MYy.
AKTUBHOCTL (DEPMEHTOB 3aBMCHT OT YCJOBMH, B KOTOPbIX OHM HAXOJATCH:
Temneparypel ¥ pH cpeanr (menounas, kucaas, HelirpaapHas). Hanpumep, npu
NOBBLIIEHUN TemnepaTypsl Tesa 210 38 °C akrusHoCThL (hepmenToB pactert. Ilocie-
Zly1olijee NoBbINIeHHe TeMrepaTypbl TeJla CHHXXaeT X akTuBHOCTh. Onnu hepmen-
ThI AKTMBHBI B C1abonenouHoi cpezie (hepMeHTsl CIIIOHEI, TUNIEBAPUTENbHBIX CO-
KOB KMILIOK), IPyrue — B KUCO#H ((hepMenThI JKeny/iKa).
OBOBLUYNM 3HAHNS

CTpoutenpHbIM M SHEPreTHYECKUM MATEPHAJIOM /Ui OPraHM3Ma ABJSIIOTCA
CJIOKHBIE OPTAHUYECKHE COEJIMHENNsT — OEJTKH, XXMPbI M YITIEBO/BI, KOTOPbIE COAEp-
XarcsA B MUNEBLIX NpoayKrax. [Lis 1oro ytobn ovu 6bUIM YCBOEHE! OPraHU3MOM,
HX HEeOOXOMMO PacienuTh Ha NPOCTHIE COEAMHERMS. ITOT npoLecc 0becneyuBaloT
Oprafbl MMHIIEBapeHNs C NOMOIbLIO (])epMeHTO'B.

NMPUMEHUM NONYYEHHLIE 3HAHUSA =

Buibepume npasunvhuoiii omeem (00un unu HECKONHKO)

1. VxaxuTe nUTaTe/IbHbBIE BEUECTBA, KOTOPBIE MPeob/a/laloT B MPOAYKTAX IMTHTAHMS K-
BOTHOTO MTPOMCXOXK/IEHHS: a) yriieBojibl; §) KUpbI; B) MHHEpaJIbHbIE COMM; ') OEJKH.

2. Ykaxure BenecTBa, KOTopble Tpeobnajaiot B xae6e Kak HeoOXoAMMOM NPOAYKTE TH-
TAHUA: a) XKUpbL; 6) 6ekH; B) YIJIeBOJIBE ) MUHEPAIBHBIE COJTH,

3. Vkaxure BellecTBa, KOTOPble NMPeoOJA/IaloT B PACTHTENBHOH IMIE: a) YIJIEBOJIbL
6) npbl; B) MHHEPAJIBHBIE COJIM; I) BUTAMMHLE 1) GeKH.

4. Cxonctpyupyiire oTBeT B BH/E cXeMbl «CB53b MPOIECCOB MUIEBAPEHUS U TIMTAHUSAS.
5. OObscHNTE, MOXET Ji1 IIPOMCXOIMTS IPOIIECC THLIEBAPEHUS ITPH OTCYTCTBIM (DEPMEHTOB.

§ 36. CUCTEMA OPTAHOB IMIIEBAPEHUS,
UX CTPOEHME, ®YHKIIMU U METO/IbI
U3YYEHUS

BCNOMHMTE crpoenme nMmEBAPHTEILHON CHCTEMBI TPHMATOB.

Knioyeebie NOHATMA U TEPMUHLL NULLEBAPUTENEBHBIA KaHan, NWLeBapuTenbHble
wenesabl.

I ———

" Kaxoso CTpocHHe mme- CrcTema OprasoB IHINIEBAPEHNsl COCTOMT U3 NIMIIIEBAPH-
BApHTELHO cHCTemp? TC/TPHOTO KaHAA M IHIEBAPHTE/IBHBIX JXKele3 (puc. 86, 1).
- BrMmeBapuTe/bHOM KaHaJ€ ITHIIa IePEMEIAETCS, [IEPEBa-
PMBAETCA, ITPO/YKThl NMIIEBAPEHNS BCACBIBAIOTCS B KPOBb M ymiMdy. Ero sessiT Ha Ta-
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KM€ OTZEJIBLE pOmosas noACy, 210MmKa, maye-
600, HeTYOOK, MOHKULL U TONCTOIL KUWEYHUK,
KOTOPBIH 3aKaHYMBAETCS MPAMOU KUUKOU C
aHasbHBIM oTBepeTHeM. IlHnieBapuTe/bHbIC
KeJ1e3bl — HTO OPraHbl, B KOTOPLIX 06pasyior-
CSl ¥ BBIIC/ISIOTCS TIMIIEBAPUTEIbHBIE COKH,
NPUHMMAIONME YYacTHe B [HIIEBAPEHMM.
Paz/mm4aior Takue mMuIgeBapHTeIbHbIE XKeIe3bl:
TPM TIAPHI CJIOHHBIX JKeJie3; JKene3bl CAMIUC-
TOW 00OJIOYKM XKeNyaKa W KHIIeYHMKa,
NEYEHD W TO/KENTY/IOMHAS JKeJie3a.

Crenku muneBapuTeIbHOTO Kanazna (puc. ' Bl JP1OLXeNYNOoN-
86, 2) cocTosAT U3 Tpex OCHOBHBIX 060Ji04€eK: - 4
BHYTPEHHEH (SMMTeNHAIbHOIT) CIMU3MCTOMH
000J0YKH, MBIIIEYHON M BHENTHE#H (Coe/IHN-
TENbHOTKAHHOM) obosioyek. B cauzucmon
obonouxe obpazyercs ciu3b, KoTOpas
YBJIKHSET CTEHKH KaHA/Ia, a TAKXKe [THIeBa-
puTeIbHEIE Kenesbl. Mouueunan obonouxa
o6pasoBaHa JABYMsl CJIOAMM HEMCYEPYEHHBIX
Mbluil. Bo BHemmeM ciioe mbimeunoii 0bo- PR
JIOYKH BOJIOKHA PacTiONIOXKeHb! B/IONb KaHala, npAmMan
a BO BHYTpPeHHeM — Kouibieobpasso. Hx co- KRR
Kpaiuenue crnocoOCTBYeT nepeMenMBaHuio ¢
IHA C TMIEBAPUTEILHBIMI COKAMM U T1epe-
MENIEHHIO €€ TI0 UNEBAPHTEILHOMY TPAKTY.
Brewnsas 060n04xa — coeHUTETBHOTKAH-
HasA — BBIOAHAET 3aHTHYIO (DYHKIMIO.

Bprounyio nosocTs BHICTUAAET IIOTHAs 2
JIBYCJIOHAA COeAMHMTELHOTKAHHAA 000~
nouxa — 6prowuna. OHa 3ammiaerT opragbl Puc. 86. 1. CTpoeHme nuuiesapyTens-
MUIEBapeHMs, YAepxHMBaeT MX B OIpeae- HOro TpaxTa. 2. CTpoeHNe CTEHKM KLLIeY-
JIEHHOM TIONOMKEHWH, BhbIJIENSET XUJIKOCTD, Huka. (3apanme. Haipure Ha pucyHke
KOTOpasi 0OJIeT4aeT CKOMb3sANME ABYKEHMS  OpraHel, U3 KOTOPLIX COCTOUT nuLyesa-
BHYTPEHHHUX OPTraHOB; B HEM PaCcloJIOKEHb! PUTENBHBIA TPAKT, N HABOBUTE MX.)
KPOBEHOCHBIE M JumbaTHyeckue COCy/bl, a
TAK)X€ HEPBHBIE BOJIOKHA.

' Kan:eﬁdwmmnn pcstg Brienenye )epmMeHTOB M Ipyrux BenecTs B COCTaBe CIIo-

BapHTeIbHON cicTemp? FPb KE/TYZIOTHOIO, IO/BKENY/I0YHOTO, KHIIEYHOrO COKOB U
e FKETIW COCTABJIAET CEKPEMOPHYIO PYHKYUIO TIHTIIEBADU-
TeJILHOM cucTembl. XKesaHue, rnoTanue, epeMenieHye UM 10 THIEBAPUTENBHOM
CHCTeMe M BbLIENeHIe HEYCBOEHHEIX OCTATKOB — déuzamenvyro Pynxyuio. Bea-
Cbl6aHUe NUTATENILHLIX BENIECTB OCYHIECTBIIAETCs CIM3UCTOMN 060I0YKO0M XKey/Ka,
TOHKOH M TOJICTOH KMIOK. Bmecte ¢ atiMu GyHKIMAMU OPraHaM IHIEeBApEHKs
CBOHCTBEHHA TaKXe 8bi0eUmenvHan QyHKyus, KOTopas 3aKII0YaeTCs B BbIBEIE-
HUN M3 OPraHu3Ma HEKOTOPBIX MPOAYKTOB OOMEHA BEIIECTB.

i nccaenyIoT Gy DyHAaMeHTsl COBPeMEHHOH (DU3HONOTHH NHNEBapEeHMsl
Opranos mumeBaperns? S IOKITH VICCIIE/IOBAHMSA BBUIAIOUIETOCS PYCCKOTO ¢usponora
— WLIL TlaBnoBa (puc. 87). Ou paspabotai npUHIHMITHAILHO
HOBbBIE METOMYECKHE TIO/IXO/Ib], KOTOPhIE NO3BOMMIM YCTaHOBHTH 3aKOHOMEPHOCTH
CIOHOOT/IE/IEHNS], BBIICIEHHA COKa NOUKENVAOYHON JKelIe3bl U XKeT4eoT/ie/IeH s, a
TaKoKe cOOpaTh YHCTHIE (HE CMEIIAHHbIE C €/[0iT) THIEBAPHTETHHEIE COKH, ONPEIETHTD
HX COCTaB, BBIyYMTh PErYJAIMIO NUNEBAPEHNS B €CTECTBEHHBIX YCJIOBHIAX. 3a 3TH
tpyast WLIL Ilasnos B 1904 r. 6611 yaocroen HobGenesckoit mpemun.

obonouka

7-Biologija, 9kl (rus)
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Puc. 87. W.IN. Naenos (1849-1936)

B Hacrosiiee BpeMsi MCTIONB3YIOT TAKHE METOJbI
MCCJIEI0BaHs OPraHOB [TNLIEBAPEHNS: 30HMPOBAHHUE,
SHJIOCKOTHIO, 3JIEKTPOTAacTporpadmio, y/IbTpasByKOBY 10
JHMATHOCTHKY, CKaHMPYIOULYI0 TOMOIpauio, peHTTeHO-
rpaduio. 3onduposaraue — 310 BBeJEHHE B [10J0CTH
XEJIyAKA WM JIBEHAIATHIIEDCTHON KKK IHOKOH
TPYOKM JUIS B3SITHS JKEIyA0YHOTO M KHILIEYHOTO COKa;
3HOOCKONUA — BBEJCHHE B MHMINEBAPUTETLHbIN Kala/
CTICIHA/IBHBIX OCBETHTENIbHBIX NPHOOPOB CO CBETOBbI-
BOJIAMH, YTO TIO3BOJISIET HETOCPEACTBEHHO OCMOTDPEThH
NOJIOCTh ¥ CTEHKH TMLIEBapHTENLHOrO KaHata. Meto-
JIOM anexmpozacmpozpagduu (PerucTpauus JIeKTpu-
YECKHX TOKOB eJIV/IKa C TIOBEPXHOCTH TeJla YeJI0BEKa)
ONPEIETSIOT IBUTATEbHYI0 2KTHBHOCTD JKEJIY/IKA.

Paduosnexmponnbie METOIB! JAIOT BOBMOKHOCTD

VICC/IEI0BATh KNIIEYHYIO CPE/Ty C NOMONIBIO «PaMOIIIIONU» (YCTPOHCTBO, OCHAIIEH-
HOE JIATYMKOM ), KOTOpast iepeziaeT HHGOPMALMIO, HCTIONB3YA PaaHoBosHbL. Braroaaps
Yompaseyxosoi duazHocmuxe NONy4A0T W300PLKEHHE BHYTPEHHUX OPraHoOB B pe-
3yJIbTaTe OTPAXKEHH st OT HX TIOBEPXHOCTH YJITPa3ByKOBbIX BOJIH. C NOMOILIBIO cKanupy-
1oueii momozpaduu MOXKHO TIOJYSATh Ha SKPaHe KOMIbIoTEpa U300pakeHue riryOun-
HBIX CJIOEB MCCJIElyeMOoro oprana. MeToziom penmaenozpaghuu noJy4aior TEHEBOE U30-
6paerivie OpraHa Wy €ro YacTH Ha PEeHTTEHOBCKOM IUIEHKE B PesyJIbTaTe IPOXOXK/ACHH S
CKBO3b HUX PEHTTeHOBCKHX JTyY€il.

OBOBLHM SHAHHWA

Cucrema nmunieBapeHMst COCTOMT W3 MHUIEBAPHUTENLHOTO KAHANA W [MIEBAPH-
TesnbHBIX Kene3. (DyHKIMM CHCTEMBI TIMIIEBAPEHNS: CEKPETOPHAs, ABUTaTebHas,
BcachlBaHue, BoaeuTenbHass. CaMble pacnpocTpaHeHHbIe METOIBI MCCJIe/IOBaHNS
TIMIIEBAPEHMS: 30HAMPOBaHe, SHAOCKOINS, 3JieKTporacTporpadmsi, yibTpasByKo-
Basl IMAarHOCTHKR, CKAHWPYIolas ToMorpadgmsi, peHTreHorpadpus.

K nMPMMEHMM NONYHEHHbLIE 3HAHUSA e

1. ¥YcranoBuTe MpaBUIbHYIO TIOCJIE/I0BATEIBHOCTD OPTAHOB, KOTOPBIE 0OPA3YIOT MHLEBa-
PHTENbHBIA KaHa/I: a) MpsAMas KHILKA C aHaJIbHLIM oTBepcTHeM; 0) roTKa; B) poToBas
IOJIOCTD; I') TOHKHI KMILEYHHK: /1) TIMILEBOJT; €) XKeJIY/IOK; 2K) TONCThIH KMIIEeYHNK.

2. Cxounctpyupyiite oteeT B BHae cxeMbl «DyHKIMOHAIBHAS CBA3b MHLIEBAPUTENBHOI
CHCTEMBI C [IbIXaTEbHOI U KpOBEHOCHOIS,

3. HazoBuTe n oxapakrepusyiite )yHKIMH CHCTEMbI ITHIIEBAPEHMSL.

4. Vcrone3ysi IOMONHATENBHYIO JIHTEPATY Py, coctaBbTe Tabmuily « CoBpeMeHHbIE METO-
JIbI MCCJIE/IOBAHMS TTMIIEBAPEHUS U MX SHAYEHHES.

§ 3%7. IMIEBAPEHHE B POTOBO¥ MOJIOCTH

BcnomHuTe |, 4TO Takoe pelenTopst; u3 KypcoB OcHoent 300poess, Kak TIPUIEPKHBATHCS
THIHEHBl POTOBOM TMOJIOCTH, yXaXkmBaTh 3a 3ybamu, Xumus, 4To TaKoe
peakliuy pacierieHys, KaTaIM3aTOPHL.

Kno4eBbie NOHATUS U TEPMUHBI: A3LIK, 3Y0bl.

 Kaxue npespamenus
NPOHCXOAAT C MHIIeH

ITunieBapuTenbHBII KaHal HAYMHAETCS C POTOBOI TIOJIOCTH.
Tam nunia anamuaupyercs: Ha BKYC, CMauYHBaeTCs, lepeMe-

B POTOBON noiocTy? UMBAETCS, TOBEPraeTcs MEXaHHYeCKOH M XMMMIYecKoH
e o - o0bpaboTke, nocsie Yero NpeBpanaeTcs B MUNEBONH KOMO-
YeK /15 NOCJIely IONEro MPOABMXEHHS €r0 MO MHIIEBOAY.
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) KOpeHb

KNblK

HAKHME 3yB0l poaup P KTBIK 5 KODEHHbie 3yGhl

1 BEpXHUe 3y6bl

Puc. 88. Pacnonoxenue (1) v suas (2) ay6oe. (3agarme. PAcCMOTDUTE HA PUCYHKE pasHbie
Buabl 3y60B 1 onpesente nx yHkumn. )

SI3BIK — 5TO NMOABMXHEIMA OpraH, 0OPa3OBAHHLIM MBIIIEYHON MCYEPUEHHOH CKe-
JIETHO# TKAHBIO, Ha CIIMBUCTOI 06010UKE KOTOPOTO HMEIOTCS! BKYCOBbIE RENeNTOPEI.
Braronaps BKYCOBBIM pelienTopaM MBI PasiiMiaeM KHCJIOE, CIAJKOE, COJIEHOE, TOPb-
KO€ 1 TAKHM 06pa30M OTIpe/ieisieM BKYC €/Ibl, a TAK)KE KaUeCTBO BEIIECTB, MONABUINX
B POTOBYI IIONOCTH { HECHENOOHBIE UM BPEIHEBIE BelllecTBa peIeKTOPHO BuIOpachl-
BalOTCA U3 Hee). S3bIK Takke IPUHMMaET yyacTHe B CMAaYMBAHMM TIMIIH, €€ TIepeMe-
IIMBaHKM U B TIPOIIECCE [JIOTaHus. ¥ UeJIOBEKa OH SABJISIETCS €Nle 1 OPraHoM PeqM.

JlpyriiMi  BaXKHBIMU OpPraHaMy POTOBOH TOJIOCTH SIBASAIOTCA 3y0bl, KOTOpbIE
M3MENTbYAIOT U TIEPETHPAIOT MUILY 0 Kaluileo6pasHoro cocrosinust, 3y6bl pacmo-
JIOKEHBI B JIyHKax BepXHeill u HMXKHell 4esocTel poTOBOi MONOCTH. Y B3POCJIOTO
yenoBeka 32 3yba (puc. 88). ITo hopme 1 dyrkimsiv 3yOul AessiT Ha peayol, Kaviku,
manvie v Gonviuue xopennvie. Ha Kax ol yentocTu 1o 4 peaita, 2 KJblKa, 4 MaJbix
KOpeHHBIX M 6 601b1I1X KOpeHHbIX 3y6a. Pesiisl i KIBLIKM MMEIOT 110 OHOMY KOPHIO.
I1umn 3ybGamy OTKyCHIBaKOT nuigy. KopeHHsie 3y6sI MMEIOT Z1Ba WM TPU KOPHSI.
Mauste u Gosbliivie KOpeHHBIE 3y6bl U3MENBYAIOT THIILY.

B kax oM 3ybe pasnuyaioT KopoHKy, wetiky U xopens (puc. 88, 2). Koponky 3y-
6a nmoxpoiBaet amans (puc. 89). Ito camasi TBEp/ias TKaHb B OPTaHU3ME YEJIOBEKa,
10 TBEPAOCTH TpHOIHKaeTcst K KBapity. [1oz smMansio pacnosioxeH dexwmun. On 06-
pasyet 60bIIYIO YACTh KOPOHKH, IEHKK W IOrPYKEHHOTO B ecHy Kophsa. [leiky
¥ KopeHb 3y6a noxpbiBaeT yemenm. [losiocts 3yba 3aN0ONHsIET COSAUHNTENbHAS
TKaHb — AYyAbna. B mynbny yepes kaHal KOPHsS BXOAAT KPOBEHOCHBIE M JiumbaTy-
JecKHe COCY/bl, HEPBbL. 3a CUeT 1yJiblIbl 3y0 MTAeTCs ¥ pacTer.

3y6uI 3aKIIABIBAIOTCS €X1[€ B Y TPOOHDILI EPHOZ, HO TIEPBbIE, TAK HASBIBAEMBIE MOJIOY-
Hble 3y6n1 (Mx 20), NOABISIOTCS TIOCTIE HIECTH MecsitieB, a 10 10-12 sieT ony 3ameHsIOTCS
noctosHEbMU. TTocnentsis napa 3y6oB (3yObl MyIpOCTH) Y HeIOBEKa TIOSABJIACTCS 10
25 net. Econ 3y6ui He Gepeyb, He yXaKUBATh 32 HUMH, BOSHUKAIOT BX 3a00/1€BaHusI.

Puc. 89. CtpoeHue 3y6a

7
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Camoe pacnipocrpanerHoe 3abosieBatme 3y6oB — kapuec (OT nar. kapuec — riuue-
HUE) — pa3pyLieHHe TBep/biX TKakeil 3yba ¢ obpasoBaHMeM MOJNIOCTH B €10 CTEHKe
(puc. 90). Passutie aToro 3abosneBanis ycKOpsieT TakKe HEOCTATOK BUTAMWHOB
(ocobenno rpynust B), coneit kansims, docdopa, Gpropa. Homuure! Jlaxe B ciyyae
He3HAYMTEJILHLIX NOBPeX/eHnii 3ybos ceyer obpaiarscs K Bpayqy.

31.'] OPOBbLE YEJ/IOBEKA

Tpodnuraxmuxa xapueca saxmouaemcs & neyxmmu ¢ colinodenuu urueniieckux mpaﬂomm
nocie ynompebrenun nuwu nonocmo pma ciedyem nponorockame menioi 6000il;
He ynompebasime 20psuYI0 NUULY CPA3Y NOCIE CAUWKOM X0R00H0L, 1 Haobopom;

He packycuieamo cauwkom meepdyio nuwy (opexu, meepduie Kongemo u dp.);
eacednesHo nepeod cHom u Ympom vucmumy 3y6bv: npomueoeocnarumenvhvimMu 3y6-
HbIMU NACMAMU;

emcezodno npoxodums meduyunckoe obcredosanue y 3ybrozo epava;

CBOCEPEMENHO NEUUMD 6anbnue 3:;6& .

Hmua. nonazas B pOTOBYIo NOJIOCTb, c‘muy.nupym Bbutenenue CJIIOHBI. E}ro 6ec-
[BETHASI CAM3UCTO-KJIEHKasi )MAKOCTh, B COCTaB KOTOPOIl BXOAAT Boja (OKOJO
98,5 %), (hepMeHTHI (JIM301MM, aMHJIa3a M MasibTa3a) U ciu3b (MyLMH). Jusoyum
00e3BpPeKMBAET MHKPOOPTaHM3MBL, CHOCOOCTBYET 3aKMBJEHMI) PaH CIU3MCTOM
obonoykn pra. Iloa aeiictereM nuieBapUTebHEIX (HEPMEHTOB AMUNA3BI Vi MAIb-
mMa3vL OCYIECTBIISETCS NePBHYHAs XUMHYecKas 0OpaboTKa i, BO BpeMs KOTOPOi
CJIOXKHBIE YITIEBOABI pacuieruisiiorest Ha Oosiee npocToie (Haupumep, Kpaxmasi Ha
T0K03Y ). Myyun yBnaxusier u obBonakusaeT numnty.

Cmiona umeet caaboniesnounyio peakimio. CocTaB u KOJIMYECTBO CIIOHBI 3aBHCST
ot xapaktepa muny. Cyxas exa tpebyer 6osbiue ciors. Kpome 601X CITIOHHBIX
xenes, causuctas 0b0N0YKa Pra yeesiHa MHOPOYHCIEHHBIMHM MEJTKHMH CITIOHHBIMK
xene3aMu. 3a CYTKH CJIIOHHBIE XeJle3bl BuipabareiBaioT o 1,0 10 1,5 5 caoHbL

V yenoBeka UMEETCs TPH Naphi GOJBILIHX CTIOHHBIX KEJIE3: OKOJI0YuiHble, noduemocm-
Hble 1 nodsazvrbie (puc. 91). (3adanue. Obvscrume npouece 0OpabomKu ML 6 pomo-
ot nonocmu. Kaxue ghepmeramvr cnocobemayiom xumumeckoti o6pabomie nuugL 6 pomoeot no-
mcmu?ﬂauemyuepnuumé €Ll €20 O0NI20 NEPENEBLIEANTDL, CIIAHOBUMCS, CIAOKUM HA BKYC?)

Xk mmm Cimona Buiiesisiercs pednexropro. [Tina paspaxaer pexen-

T —— TOPbI $A3bIKA ¥ CJIM3KCTOM 0001049Kkn. HepBHBIE MMITYJIBCH OT
—e e PEHENTOPOB 110 YYBCTBUTEIHHBIM HEPBHBIM BOJIOKHAM IIOCTY-
HAIOT K MPOAOTOBATOMY MO3TY, B KOTOPOM PAacTIONIOKEH yenmp cronoomoenernus. Ot

Menxue Xenesbl ek
OKonoyLuHas xenesa

NPOTOK OKONOYLLIHOWN Xeneabl A3blka

xenesbl

oTsepcTvie obuiero
NpOTOKa NOAYENIOCTHON

W NOOLA3LINHON Xenesbl
NoOLA3bINHAS Xeneaa

nog4enioCTHas xenesa

Puc. 91. CRioHHBIE Xenesbl
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HETO 110 JIBUTATe/IbHBIM HEPBHBIM BOJIOKHAM MMILYJTHChI IOCTYTIAIOT K CIOHHBIM JKeJle3aM
¥ CTUMYJIMPYIOT BbIJIEJIEHNE CoHbL IT0 Geaycroenopednexmopnoe cmonoomadene-
tue. CITIOHA MOXKET TAKKe BBIEIATHCS W TOT/IA, KOTZIA Ye/IOBEX BU/IUT €Ly, TyBCTBYET ee
3aMax Wi JIavke iymaer o Heil. 1o ycaoeHopednexmopoe cuonoomoenenue.
N —— [lepexepannyio, CMOUEHHYI0 CJIFOHOM M YaCTHYHO paciien-
e oo TIEHHYKO TIHHLY (ITMIIEBOH KOMOYEK) SI3bIK MPOTAIKMBAET K
rnorke. Ilotom 6narogaps COKpanieHuio MBILIL S36IKa U TJOTKM NN NONaJaeT B
TIMITIEBOJI, TO €CTH YEJIOBEK IyioTaeT. Bo BpeMst ri0TaHMs BXO/L B ibIXaTeIbHbIE Ty TH
3aKpPHIBAETCS HAArOpPTaHHBIM XpsiioM. CTeHKHM Muniesoa BOMHOOOPasHo coKpania-
0TCs1, CHOCOBCTBYS 1IPOABHMKEHUIO ITHIEBOTO KOMOYKA K XKEJTY/IKY.

OBOBLHNM SHAHWSA

[niesapwTenbHbBIH KaHA HAYMHAETCS C POTOBOI1 noJsiocTy. B Heii onpenensercs
BKYC €JIbl, €€ Ka4eCTBO, POMCXOINT MeXaniuecKas (M3MeNbueHe, IEPEMEnIHBaHyE)
M XuMHyeckast (TIepBHYHOE PaCcIlelIeHHe YTJIEBOIOB 110]1 ZIEHCTBHEM IHIIEBapHTETbHBIX
(hEPMEHTOB: aMMJIa3bl ¥ MAJILTa3bl) 006paboTKa, MuNia yBJIaxKHsAETCH, ohOpMIIseTCs B
mHIEeBoi koMoueK. Bo BpeMsl roTaHus TMIeBOi KOMOYeK TIOCTYTIaeT B [APYTOk OT-
JEN ITHIEBAPHTENTHHOTO KaHala — [JIOTKY, @ 3aTeM B ITMIIIEBOJ1 M JKEJTy/IOK.

[ NPUMEHMUTE NONYYEHHbIE 3HAHUA -

Buibepume npasunvuviii omeem (00un w1y HECKONLKO)

1. Vkaxure TKaHb, H3 KOTOPOH COCTOMT $I3BIK: ) MBIIEYHAs MCYEPYEHHAS CKEJIeTHAs;
6) MblleyHAs HEMCYEPYEHHAs; B) COeJIMHUTEIbHAS, T) SIIMTeMAlIbHAs. ¢

2. BuiGepure psii 3y6oB, B KOTOPOM yKasaHo obliee KOMYECTBO pasHbIX BH/IOB 3y6oB B HOpMe
¥ B3pOCJIOro yesioBeKa: a) 8 pesios, 4 kibika, 20 koperubix; 6) 4 pesia, 8 Kabikos, 20 ko-
pernbix; B) 4 pesi, 4 Kibika, 26 kopennbix; r) 10 pesiios, 8 kibikos, 10 kopetHbix.

3. Yxkaxure QepMeHTbI CIIIOHBL a) Jn30LMM; 6) aMiiasa; B) MyIIMH; T) MaJIbTa3a.
4. Cxoucrpyupyiite otser B Buae namsTkn «Kak yxaxupatb 3a sybammu».

AOKAXEM HA NMPAKTHUKE
e JIABOPATOPHASI PABOTA Ne 4

Tem a: fesicrene pepmeHTOB C/IHOHLI HA Kpaxman
O6opynosanue u MaTe PHaibl: 1Ba XOPOUIO HAKPaXMAJIEHHbIX IOCKYTKA Genoit
TKaHM, BaTa, CIIMYKa, PACTBOP HOJIA.
Xon pabotrm
1. JlockyTox HakpaxmazieHHoi 6e1oii TKaHu orycTHTe B pacTBOp fona.

2. Ha pyroM JIocKyTKe HaKpaxMaZIeHHO# TKaHH CITHYKO, Ha KOHIe KOTOPOii HAKpYyeHa BaTa,
CMOYEHHAA CJIIOHOM, HAMIMTE CJI0BO «AMU/IA3a M TAKKe OTYCTUTE ero B PacTBOp foaa.

3. CpaBuMTe pesyJIbTaThl OTBITOB,
4. Cpuenaiite BBIBOJIBL.

§ 38. NUIEBAPEHHUE B XKEJYIKE

BCNOMHMTE |, Kakue pasjiHyaior BHbI MbIIIEYHOI TKaHM, YTO Takoe HepBHas M TyMO-

pasibHas Perynsaums; u3 Kypca Ochoevi 300posbs, Kakue Cpe/IcTBa 3alliuThl
OT XKeNYIOYHBIX Oonesneit.

KntoueBbie NOHATUA U TEPMUHDI: XEenyaoK, Xenyao4HbIA COK.

T 2 Vi3 nuneroja nuna B BUJIE MUIEBOro KOMOYKa I0I1a1aeT B
} . xenynok. JKenynok — a1o Haubonee paclIMpeHHas 4acTh
nueBapuTenbHoro Kanana. OH pacnionoxer moa AHagparMoii ¢ IEBO¥H CTOPOHbI U

o) . =0}



MMeeT BH/I BBIFHYTOrO MelKa, B KOTO-
POM Pas/IM4yatoT KyToJi ¥ TeJo KeJTyaKa
(puc. 92). Coctont u3 tpex 06004€eK:
BHYTPEHHEl — CJIM3NCTOM, cpeiHelt —
MBILIEYHO#, BHEITHElT — COeIMHUTEIbHO-
TKaHHO#. B camancToit obomouke pacno-
JIOXKEHBb! JKesie3nl, BhipabaThiBAOII1E
CJH3b, KOTOPas 3aIMIIAET XKEJYA0K OT
neiicreys GepMEHTOB M COJISIHOR KHCTIOTDI
(cexkperopHas M 3amyTHas (QYHKUHN).
Meinreynas 060109Ka BBIIOIHAET IBUra-
TEJbHYI0 (DYHKIMIO: nepeMelBaHne
nepeBIcKenne . B coe/mHuTeInHO-
TKaHHOH  000JI0YKE  pacIOOKEHBI
COCY/Ibl, HEPBHBIE BOJIOKHA, Onaropaps
KOTOPBIM OPraH MHTAeTCsi U pPearupyet
Ha U3MEHEeHHs! BHYTPEHHEH cpejIbl.

V B3pOCNOro 4esioBeKa B HOPME JKe-
JIY/IOK MOKET BMECTUTB OKOJIO 3 J1 e/Ibl.
Ho ecsm yenosek npuBeik ynoTpebisTs

Puc. 92. Ctpoenwe xenyaka GoJbIIOe KOJIMYECTBO TIMIIM M XKUIKOC-

TH, 00BEM JKeJyJKa MOXKET yBeNH4H-

BaThCS 110 5 JI. ITO HEXKENATENBHO, TAK KaK MePErOHEHHBIH JKeTy/IoK MOHUMAEeT
anadparmy, KOTopas NP 3TOM ZIABUT Ha JIETKWE M MENIAeT IbIXaHuio. *

Mexty sKkeyIKoM M IBEHA/IATHTIEPCTHOI KMILKOH €CTh YTOMIIEHHE KOJBIEBOTO
CJI051 MbIIIT], OOPA3YIOUMX 3AXHM — nunopuveckuil cunxmep. OH NepHOAUYECKN
OTKPBIBAETCS U TIPOITYCKAET COACPIKMMOE JKeJTY/IKA B IBEHA/IATHIIEPCTHYIO KUIIKY.

" Kax “p;)mm mnue- Korza nunieBoit KOMOYEK NONaJIaeT B KENYI0K, €ro Mblll-
Bapenye B kenyke? WP COKpam@iorcsi. YKenygoxk HaumHaeT NpOM3BOAMTE
S KonebaTeNbHBIC ABMXKEHMS, GIaroaps KOTOPhIM ero co-
Aep;KMMoe TiepemelniBaeTcsi. B 3T0T MOMEHT Ha nMIy TIPOJIOJIKAIOT 1€iiCTBOBATH
(EepMEHTHI CITIOHBI M HAYMHAET eiiCTBOBATE XKeJy109Hblil cok. Tak oHa mozsepra-
eTCs NocJeyIoniel XHMHYecKoit obpaboTke.

Kemyounbrit COK — 3TO NPO3PaYHaAst FKHAKOCTE, KOTOPast NMEET KHCTYIO PeAKITHIO
W COAEPKUT MyIMH (C113b), (pepMenThl (TIENCHH, MTA3y) W COJSHYIO KUCTOTY. 3a
CYTKH y yenoseka seiaenserca 1,5-2 n sxeryaousoro coka. Ero npoussonsaT MHOTo-
YHCJIHHBIE JKEJIe3bl, PACTIONIOKEHHBIE B CJIM3NCTOI 06omouke xenyaka. OHu Tpex TH-
OB JKeJIe3bl IEPBOTO THIIA BLUIEIAIOT MYIIMH (C/IM3b); BTOPOTO — COJISIHYIO KHCJIOTY;
TPETHETO — (PePMEHTBI JKEMY/IOYHOr0 CoKa (IenCHH, mmasy). Myyun (cmsb) 3aum-
I1[ET CTEHKH XKeJTy/IKa OT AeHCTBUS COJISTHOH KMCJIOTHI M pas/IpakalonX BelecTB M-
um. Conanas xucroma akTiBHsupyer GepMEHTBI KEILYAOIHOIO COKa, CTIOCOOCTBYET
paspymieHnto crpyKTyphi 6e1KoB W MX HabyXaHWIO M B Pe3yJIbTaTe JIyullieMy I1epeBa-
PUBAHMIO (PACHIENJIEHNIO); CTHMYJIMPYET JIBUTATENBHYIO AESTENBHOCTD JKEJy/IKa;
y6uBaeT 60Jie3HETBOpHYIE GaKTepnH, KOTOPBIE TIOTATH ¢ €/10i1, TPEKPAIaeT THHIOCTHBIE
npotiecchl. IToBeILIEHHAS W CHWKEHHAS KHCJOTHOCTH HApyIIAeT NUINEBapeHue B
JKEJIY/IKe, IPUBO/IUT K psifLy Goseaneii. DepMeHT nencut criocoGCTBYET pacierIeHHIo
MOJIEKYJl CJIOKHBIX GE/TKOB Ha IIPOCTEIE, 2 (DEPMEHT JUNA3a PacHiervisieT SMYTEIHpO-
BaHHbIE (U3MEJTHYEHHBIE HAa MEJTKHE KaeJTbKW ) JKHPE! ( HAIPHMED, JKUPHI MOJIOKA).

ITmnesapenue B keyke MOXKET IPOMCXONTH TOJMBKO IPH TEMIIepaType Tena
36,637 °C u npmn HammYuK KNCJIO# cpefibl (COMAHOI KUCIOTH).

IporomxuTebHOCTL NPeObIBAHNS THIIM B JKEJIY/IKE 3aBHCUT OT €€ COCTABA.
JKupHas nuIa 3a/1epKMBaeTCsi OKOJIO 11eCTH—BOCHMH YaCOB, YIJIEBOHAS — OKOJIO
YeThIpeX 4acoB. B skej1y/ike BcachiBaloTCs B KPOBb BOJ2, MUHEPATbHBIE COJIH, ATKOLOJTh,
HEKOTOPBIE JIEKAPCTBA W HE3HAYMTEJILHOE KOJIHYECTBO IIIOKO3bL.
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KaK peryampyercs eny- Boinenenye KenyJ04yHOro COKa perysimpyercss HepBHOH
109HOE COKOOTHeNeHHe? CHCTEMOI M TYMOPAJIbHO.

e HepBHas peryJisiusi 3aK/04aercs B GesycnosHopeduiex-
TOpHOM M ycaoBHopediekropHoM cokootaenenuy. Besycaosnopegprexmopnoe
coxoomaoenenue BO3HUKAET, KOT/IA TTHIIEBONH KOMOYEK, KOTOPBIH 11011a/1aeT B JKe-
NYJI0K, AeHCTBYeT Kak 0e3yCJTOBHBIH Pas/ipakuTesb, BO3OYK/IAET PELENTOPhl ero
CTEHOK W BhHI3BIBAET BLIPAOOTKY JKENYyIOYHOrO COKA, LIEHTP HHHEePBalM¥ KOTOPOH
pacnonoxeH B pojionroparom mMoare. IloMuuTe, yT€HWeE, PA3rOBOPEI BO BPEMS €Ibl,
HEraTHBHLIE IMOLMH 3aMEJINISIIOT BhIJIEIEHHE JKEIYI0YHOr0 COKa.

Ycnoenopenexmopnoe coxoomoenenue BOHNKAET PN ONPE/ICJTEHHBIX yC-
noBUsiX. YesI0BEKy MPHCYIEe MHOKECTBO YCIOBHBIX PasApaXuTENel KelyA0 HONR
CeKpeIMH: 3amax e/ibl, € BuJl, Kpacupoe odopmierne 6J1ro/1, TPUBJIEKATeIbHAsS Cep-
BHPOBKA CTO/Ia BO3GYK/IA10T BCE YyBCTBUTENBHbIE PEIENITOPH: OGOHATEIBHBIE, 3PH-
TenmpHbie. 1109TOMY Ky/MHaphl npuaawT 6osblioe 3Haderne oGopmIeHHio GIIQa.
IT0 ABNSETCA YCIOBHEM yCUJIEHHOTO BhIIENEHNs KeyaodHoro coka. Cok, xoro-
PhIi TIPH 9TOM BHIIEJISIETCS], HA3bIBAIOT annemumibim. B ronoBHOM Mosre yesioBeka
€CTB 1IEHTPhI «I'0JI0fIa» W «HaChileHHsi». Koria B KpOBH yMEHbIIAeTCsl KOHIEHTpaIHA
[JTIOKO3BI, CHTHAJIBI TIOCTYTIAIOT B LEHTP rofIozia ¥ BO3HHKAET OLLYIIeHIe rojioja, a
KOI/Ia YEJIOBEK BUIWT €Iy MJIHM CJIBINIMT ee 3arax, 3TH PasApaKMTeNH BJIHUSIOT Ha
BBIJIEJIEHNE JKEeJTYIOYHOTO COKa M YJIyUIIAIOT anmeTuT (OT JIaT. Gnemuyuo — CTpacTb,
JKeJiaHWue) — JKeJIaHHe eCThb.

3400POBBLE YENOBEKA

Cywecmeayrom ;bamopuom;;uqmnemuo sausIoUUE . na annemum: nepez'yﬁxpum oe |
ynompebinenue muuu, 1oynompebnente nuueii 6CYXoMAmKyY (4uncol, paswoie opews- |
KiL), Hoeaaniue Ymoaumn 20100 CUzapemotl, 10ynompetnenue arKozoIeM, HapKOMuKa- :

{___ M, pasz080pbl, nPOCMOMP meaenepeday, paﬁor_ng_z 3 KOMIBIOMEPOM 60 BPEMS €0bl. |

T'ymopasibhas perysims. BoiieieHne kKenyI04HOro coka perympyioT 1 6mo-
JIOTMYECKN aKTHBHBIE BelecTsa (2acmpun, cepomonun vi Jip.), KOTOPhIE BbIAEASAOT-
cs1 kenesaMu xkenynka. OHM, BCACHIBAsICh B KPOBb, YCHJIMBAIOT WM OCHabaA0T
paboTy KeJTy/I0YHBIX 5KeJe3 HEMOCPECTBEHHO WM onocpesioaro. OTeapsl Msica,
phiObI, OBOLIEH comepyKaT GMOJIOrMYECKN aKTHBHBIE BEIECTBA, CTHMYJIMpYIOUINe
BhIJIEJIEHHE NNIEBAPUTENBHBIX COKOB JKeJle3aMM1 JKeJTy/IKa.

OBOBU{UM 3HAHUSA

Bo Bpemst IMieBaperyst B kestyke Gemkn Habyxalor 1 paciienisores Ha Goee
TIPOCTBIE XMMUYECKHE COETMHEHHsl. DTOMY CIIOCOOCTBYIOT CONsIHAsA KNeioTa v dep-
MEHT KeJIyIOYHOTO coKa (nencus). Boiienenne xenyiouHoro coka peryimpyercst
pehIEKTOPHO M [YMOPATBHO — € MOMON[bI0 GHONOrHYECKH aKTHBHBIX BELIECTB,
KOTOpbIE BHIPAOATHIBAIOTCS JKENY/IOYHBIMH JKEJIe3aMm.

- NPUMEHMUTE NONYYEHHBIE 3HAHUA g

Buibepume npasunvniii omeem (00uH uIU HECKONHKO)

1. YkaxuTe cpefly, B KOTOPOH aKTHBHBI (DePMEHTHI Xemmy/ika: a) crabomenounas; 6) kuc-
Nas; B) HeliTpaJibHas; ) eJo4YHaA.

2. YKaxuTe oOpraH NUINEBAPUTENBHON CHCTEMBI YeJIOBEKa, B KOTOPOM HauMHAeTCs pac-
wmennenne GeNKOB: a) pOTOBas NOJOCTh; 0) XKeNMyoK; B) JIBEHANLATHIICPCTHAA KHIIKA;
r) NpsaMas KMILIKa.

3. Yxaxute GepMEHT, KOTOPBIH BbIpaGaThiBAIOT XKee3bl KeTY/IKa: a) aMIUIasa; 6) Mannb-
Ta3a; B) MEICHH.

4. CxoncrpyHpyiiTe oTBeT B Bijie cxeMbl «CocTaBsiomue )XeTyIo4HOTO COKa M HX BIIH-
sIHME Ha MPOLIECC ITHIeBapeHs1».



§ 39. NMIEBAPEHHE B KHIIEYHUKE

BenomuuTe  us xypca Qusuxa, uto takoe siBneHue mididysuu; us Kypea Xumus, 9to
Taxoe (PUILTPAIHSL.

Kno4eBbie NOHATYA U TEPMUHEL: ABEHAALATUNEPCTHAA KULLKA, NOAXKENYA04HAs XKe-
neaa, Ne4YeHb, XemHblii Ny3bipb, Xenub, BOPCUHKY, BCAchiBaHUE, anfneHaMKe.

e e S

i cTpoente u dyiK- YacTHyHO mepeBapeHHas B JKEJIYAKe MUIIA, KOTOPYIO Ha-
IHH TORKOTO Kumegpuga? SPBAUOT XUMYCOM, 6.nar2napa COKpaIeHHI0 MBIIIL{ JKeTy -
- KA YE€PE3 TMJIOPHYECKHIT COUHKTED TTOCTYTIAET MOPIHAMA
B CJIEAYIONIUIL OT/IETT HIEBAaPUTENBHOTO KaHAIA — MONKuUU Kuwexwnux. VIMEHHO B
HEM TIMTaTe/IbHbIE BEIEeCTBA NI PACHIETIISIOTCS OKOHYATEIbHO U BCACKIBAIOTCS
B KpOBb ¥ JMMQy. ¥ B3pOCJIOro YesoBeKa TOHKUH KUIeyHnK aanHoit 5-6 M. Ero
NEJIAT HA TPH OT/IENIA: 0BEHACUAMUNEPCMHLYIO0, NONYI0 U nO06300WHYI0 Kuwiky. Jlmi-
Ha deenadyamunepcmuoil KuwKu B CpeTHEM PABHAETCS IMPHHE COCTABIEHHBIX
Bmecte 12 nameues pyxu (27-30 cm), orciofa 1 HaspaHue. B Hee oTkpriBatoTcs
TPOTOKH HOUKETYIOMHON JKeNe3hl, TIeYeHN U 3KeJIYHOro myssipst (puc. 93). U xots
THIIEBbIE MACCH 33/IEPAKUBAIOTCA B 3TOH KUIIKE HEJIOJII0, OTHAKO MMEHHO 3/1eCh Ha
HUX JIeficTByeT GOIbIIoe KOJIMYECTBO NUIEBAPHTEbHBIX (PePMEHTOB.
Hodscenydounan ncenesa nminoit 12-15 cM pacrionokena MO JKETYIKOM,
MEJXJIy CeJe3eHKOH M JBEHAJIIATHIEPCTHOH KHMUIKOH. JTO Keje3a CMelTaHHO
CEKPEeIUH, BHEIITHECEKPETOPHas (PyHKIIMsT KOTOPOit 3aKII04aeTCsl B BRIPABOTKE M-
IEBApUTEBHOTO coKa. IlmmeBaputebhblii COK MOMKENTYI0YHON KeJe3bl UMeeT
IEJIOYHYIO PEAKIINIO, BHIEIAETCS TOJBKO BO BPEMs OCTYILIEHNSI B Hee XMMyca.
B cocTtas nuieBapuTETEHOTO COKa BXOAST (ePMEHTBI, KOTOPBIE CIIOCOBCTBYIOT pac-
IETIEHHIO BCEX TUTATEIbHBIX BELIECTB: MPUNCUH BIUSIET Ha PaciieIlieHue GeKoB
Ha aMWHOKHCJIOTHI, IUnNa3a — )XVUPOB Ha IJIHIEPHH U JKUPHBIE KHUCJIOTh], AMUIA3a
paclenysieT KpaxMas Ha IJII0KO3y.

Katiean i;(im. nevenn g L1€9€HD (pHC. 93) — 510 camas Gobinas xKejie3a B OpraHus-
9 ME 4HE€JIOBEKA, pacllOJIOXKeHa MPEHMYHIeCTBEHHO B MMpaBoOM

NAIIEBAPEHNH o
e TIOZIPEOEDBE, TIOZ AiaGparMoii. TleyeHs BLITIONMHSET TaKKe
GyHKIMK: CEKPETOPHYIO, 3aUIMTHY 0, 0GMEHHYI0, CHHTETHYECKYI0. B rieueHn nocro-
SHHO oﬁpaaye'rca HENMYb — 3€NIEHOBATO-XKEJITasd, I'OPbKoBaTasd Ha BKYC JXMAKOCTD, B

neyeHb
NPOTOKW
XENYHBIN NMy3bipb )K' e.nm eaaa' YAGHKEA
OBeHaauaTunepcTHas
KWLKa
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COCTaB KOTOPO# BXOJSAT BOJIA, KETYHbIE KACJIOTH M MX COJH, a TaKKe HeboJbIIoe
KOJII4eCTBO (PepPMEHTOB.

ITpy OTCYTCTBUM NIMIEBAPEHMS XKEUb COOMPAETCsl B JKEITYHOM Ty3hipe, a BO
BPEMS €JIbl TIO JKEYHOMY IPOTOKY M3 Iy3bIpsi TIOCTYTIAET B JABEHAAATUIIEPCTHYIO
KMIIKy. 3a cyTKH y denoseka Boitesnsiercst 500-700 mn sxemyn. Ilox aedicTBuem
JKETYH KNPl PACTIAJAIOTCS HA MEJKHE KarmenbKe (IMyJIbraimsi KNpoB), B TaKOM
BHJIE OHM Jyuie paciuiensiorest epmertaMu. Kpome Toro, semdp akTHBH3HDYeT
JIeMCTBIE HEKOTOPHIX (PEPMEHTOB TOJUKEYIOMHOIH Kene3bl (HanpuMmep, TPHIICH-
Ha), a TAK)KE yCHJIMBAET IBUIATeIbHYI0 aKTMBHOCTD KMiloK. Braroziapst cBovm 6ak-
TEPULMIHBIM CBONHCTBAM JKeJTYb 3a/IEPKHBAET FTHHJIOCTHBIE IPOLECChl B KMINEYHH-
ke. XKemueotnenenne peryaupyeTcsi HepBHOH cHcTeMoi U rymopanbHo. Hepshble
HMMITYJIBCBI, KOTOPBIE TIOCTOSHHO MOCTYNAIOT B NE€YEHb, TO CTHMYJIMPYIOT JKeJrde-
oT/IeNieHNe, TO TTO/IaBIIsTIOT ero.

T'ymopasmbHast peryJisiiis Jer4eo e e HHs CBA3aHa ¢ IEATETbHOCThIO HEKOTORBIX
TOPMOHOB (HanpUMep, FOPMOHBI JKeJe3 JABEHAALATHIIEPCTHOR KMIIKH YCHJIMBAIOT, &
FOPMOHBI JKETYHOTO TY3bIPsi TO/IABISIOT KEI4eOTAeJICHHE).

[Teuens ele BLHITOMHSAET BaXKHYI0 3auinTHY 0 (6apeephyio) ¢dyuxipio. Benosunas
KpPOBb, KOTOpasi OTTEKAeT OT KMIIeYHWKA M JKeMy/Ka MO0 KPOBEHOCHBIM COCY/IaM,
HOCTYNAET K Ie4eHN Yepe3 gopomuyio éeny. B neveHu U3 910if KpoBu otbupalorcs
BelecTsa, HeoOXoIMMBIe Oprannamy. Tam ske obe3s3apaknBalTCsi HEKOTOPbIe BPe/I-
HBI€ BEIeCTBa U BMECTE C JKeJUbIO BRIBOISITCS HAPYXKY.

ITeyenn npuHMMaeT yyactie B 0OOMeHe yIJeBOJoB, 6eIKOB, 5)KHPOB M BATAMWHOB,
KPOBETBOPEHHH.

[TeyeHb «yTHIM3UPYET» PaspyLIEHHbIE IPUTPOINTHI, a 60K remMOriobnH, Ko-
TOPBIH MPH ITOM BBICBODOIK/IAETCS, HCIIONBL3YETCs LISt BEIPabOTKM xemryn. [Tevens
NPHHUMAET YYACTHE B OKHCJIEHNH XKHPOB, G1aroiapst 4eMy yMeHbIIAeT HX KoJnye-
CTBO B IIOAKOKHOM KJI€T4aTKe 1, Taknm 06paszoM, HOMOraeT opraHuaMy n3baBuThest
OT MX N30BITKA.

B neuyenn obpasyiorcsi reMoryioOMH M BENecTBa, KOTOpble IPUHUMAIOT yYacTHe
B CBEPTHIBAHWH KpOBM (MPOTPOMONH ¥ (PMOPHMHONEH) M KOTOPbIE NPEI0TBPAIaoT
ee cpeprriBatine (renapun), Butamnn K. (3adanue. Obwsacuume, novemy ¢usuonozu
HAZLIBAIOM NEYEHD SXUMUNECKOU nabopamopueil, NPOOYKMOoBbiM CKIA0OM u ducnem-
uepoM opaauma» )

T p— “p"m [IprcreHoyHoe 1mesapenne B kuieynnke 8 1958 r. or-
wounoe (MemGpannoe) KPP pycckuii ¢puanonor A.M. Yrones. OHo 3akoyaercs
nueBaperte? B TOM, YTO YaCTUIL! MOJIEKYJI ITHTATEJIbHBIX BEIECTB CO-
— : [PUKACAIOTCS €O CTEHKaMM TOHKOIO KHIIEYHWKA, CTU3NCTanA
06011041{3 KOTOpOro o6pasyeT MHOXKECTBO CKIJIOK — 6opcunox (puc. 94). Knetkn
Ka)K/1011 BOPDCHHKH MMEIOT BBIPOCTHI MEMOPAaHBI — MUKPOSOpCUHKY, cO/epKanme
(epMeHTBI, KOTOpPBIE CIIOCOOCTBYIOT OKOHYATEJIBHOMY PacHeNIeH!IO YTIeBOJIOB Ha
IJTEOK03Y, 6eKOB — Ha aMuHOKNCIoTEL TTpncTeroyrHoe (MemMOparHoe) rieBapeHe
obecreynBaeT camMoe THIATETBHOE PACHIeIIEHHe IIMTATeIbHBIX BEHECTB M BCaChiBaHHe
HX B KPOBb ¥ JTUMQ]Y.
BceacbiBan#ue — 370 CIOXKHBI (PH3HOI0IHYECKHI TPOoI[ece NPOHUKHOBEHHS TTHTa-
TeJIbHBIX BENECTB B KPOBb M IMM(Y BCJIECTBHE AKTHBHOI IESTEIBHOCTH BOPCHHOK.
Bnaroaaps 6omsiomy KOJIMHECTBY MUKPOBOPCHHOK BCACHIBAIOII{2A TIOBEPXHOCTE
ToHKO# Knniku soctiraer 500 M2, BHYTpH BOPCHHOK PAacrioNiosxeHbl KPOBEHOCHbIE U
mmdariyeckne Kanuispbl. CKBO3b CTEHKH BOPCHHOK B 3TH KallHJUISPhl MPOHUKAIOT
MeJibyaiiime MoJieKyJibl, 06pa3oBaHHEble B Pe3yJIbTaTe PACIIEnIeHHs ITUTaTeIbHBIX
penects. [TponyKTel paciierieHisi 6enkoB (AaMMHOKHCIIOTHI) M YTJIEBOZIOB (IJIIOK032)
: BCACBHIBAIOTCS B KPOBB, & JKMPOB (TITMIEPHH 1 KHPHBIE KHCJIOTbI) — IPEUMY1LECTBEHHO
B ;miM¢y. B mponecce BcackiBaHusi BayKHOe 3HayeHHe MMEIOT aKTHBHasA JesaTeNb-
HOCTh KJETOYHBIX MeMOpaH Kuurednwka, ssneHns anddysun, dunsrpaumn. Ilpn
3TOM TPATUTCS IHEPIUsL.
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Puc. 94. 1. CTpoeHWe BOPCUHOK KMLLeyHMKA. 2. CxeMa BCACHIBAHWA NUTATENbHLIX BELLECTB BOPCUHKAMUA

K sy S [lepeBapyBanne MUK ¥ BCACKIBAHHE NIUTATETBHBIX BEIECTB
umlmmml KMIeTHKa? 3aBepIIAeTCsi NPEHMYLIECTBEHHO B TOHKOM KWIIEYHHKE.
-~ HenepeBapeHHble OCTaTKHM NWIIEBOH Macchl (XuMyca)
Gnaronaps BOMHOOOPasHbIM (IEPUCTANTBTHYECKHM) COKPAIIEHNSAM TOHKOIO KH-
meynuka (puc. 95, 1) nocrynaor B Tonctsii kumednuk, Ilepucrassraka (ot rpey.
NEPUCMAIBMUKOC — OXBATHIBAIONINT, CKUMAIONMIT) — BOJTHOOOPA3HEBIC JIBHIKEHUS
CTEHOK KMILEeYHUKA, JKeJY/IKa, MOYETOYHHKOB B PE3yJIbTATe COKPAIEHUs X MBIIIII,
KOTOpOe 0becreynBaeT nepeMenieHne CoEPKNMOro 3THX OPIraHoB.

Toncreiii KNIIEYHHK MMEET TAKNe OT/ENbL CAenyro KUKy ¢ YepBeobpasHbiM
OTPOCTKOM — anneHOuxcom (Nat. annenduxc — NIPUATOK), 06odouyro, cuemo-
euodnyto n npamyro xkuwxu (puc. 95, 2).

O61as umHa ToNCTOro KnieyHnka pasia 1,5-2 M. Ero cumsucras obonouka
He MMeeT BOPCHHOK. JKenesbl cIM3ucToii 000JI0YKH BBIAENSIIOT COK, B KOTOPOM
Maso (epmMeHToB, HO MHOTO cim3u. OHa obJsieryaeT NpoJBMKEHHE W BHIBEJIEHNWE
HENepeBapeHHBIX OCTATKOB MHIH. B m0J0CTH TOICTOI KUIIKKM 04€Hbh MHOTIO MUK-
pooprannamMoB. OHu cnocoGCTBYIOT NHINEBAPEHHIO M YCBOEHWIO INWTATEJBHBIX
BenecTB, 06pa3oBaHN0 HEKOTOPLIX BUTaMuHOB (B yactHoctw, K m rpymmm B),
NPeJIOTBPANIAOT pa3MHOKeHNe DOJe3HeTBOPHBIX MMKpoopranuamos. Ilomuure!
Mukpodiopa kulreyHKa 04eHb YYBCTBUTEJIBHA K IEHCTBUIO aHTHOMOTHKOB, 1109~
TOMY JIEYUTHCSI MMM HYKHO [IOJI CTPOTMM KOHTPOJIEM Bpaya.
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B ToncTOM KMlIeYHMKe BcachiBaeTcst HOsIbIIas YacTs BOJB M (POPMUPYIOTCS
KAJIOBBI€ MACCHl, KOTOPBIE MOCTYMAIOT B MPSIMYIO KMIIKY W BBIBOASTCS W3 Opra-
HU3Ma.

OnoposxkHenne npsiMoii KHIIKH MPOMCXONT pedIeKTOPHO TIPH yYacTHH Jina-
¢parmur ¥ Mpnn kuBora. Llentp atoro pednexca pacnonoxkes B COMHHOM MO3Ie.
Ero sestrebHOCTD peryImpyeTcst oT/ielaMM IOJIOBHOTO MO3ra.

OBOBUWHM S3HAHUS

B TOHKOM KHIlIeUHWKe 3aBeplIaeTCH pacilerJieHue MNMUTATEJIbHBIX BEIIECTB M
IPOMCXOJINT BCachiBaHKWe MX B KpoBb 1 JMMcy. Bosbiiyio poss B npolieccax nuiie-
BAPEHMsI UTPAET JKeJT4Yb, KOTOPas CocoOCTBYET paciienyieHHIo )KHPOB, CTUMYJINPY-
€T aKTMBHOCTH (DEPMEHTOB M JIBUTaTeIbHYIO aKTHBHOCTB KHILOK. IluTarensHuie Be-
HECTBA BCACHIBAKTCH 6)’!3[‘()113])5 AKTHBHOM JAeATENBHOCTH KJIETOYHBIX Memﬁpan,
sBneHusM ¢uabTpaivu u ubdysun. A

B To/IcTOM KNIIEYHUKE OKOHYATEBHO PacnenyaTCA MUTATETBHBIC BCIECTBA
M cuHTe3upyloTcs BUTamutbl K v rpynner B. B atux nponeccax npuHMMaioT yyac-
THE pasHoOOpasHbIe 10JIe3HBIE UIS OpraHnamMa OaKTepyu.

e 3 NMPUMMEHMTE NONMYYEHHBIE S3HAHUA

Buibepume npasunvustii omeem (00un unu Hecxonvxo)

1. YkaxuTe OpraH NuLIeBapUTENIbHOH CHCTEMBI, B KOTOPBIH BIAJAeT NPOTOK NOKEIy-
JOYHOM 3KeNe3sl: a) Kenyaok; 6) sKeIunslil nyssips; B) naeua,miamncmﬂaa KMIIKA;
T) [EYEHD.

2, VxaxuTe OPOAYKTHl IMTaHUs, YIOTpeblieHne KOTOPBIX HY)KHO OrPaHHYNTh YEJIOBEKY C
YZATIeHHBIM JKeJTYHBIM Ty3bipeM: a) Kpyiist; 0) GpyKTol; B) CHIPH; I') OBOLIH.

3. BribepuTte NpaBUIbHYIO 1IOCJIE0BATEILHOCTh OT/EJIOR, H3 KOTOPHIX COCTOMT TOHKHI
KHILEYHHNK: a) IBEHALLATHIIEPCTHAA, NOAB3A0MHAA H [oJIas KUKy, 0) [OAB3/0LIHAS,
ronas U IBEHAATIATHIIEPCTHAA KUIIKH; B) ri0J1ad, NOAB3/IONTHAA ¥ JIBEHA/LATUIICPCTHAS
KMILKMY; I') ABEHAMATHIIEPCTHAS, [10J1asT ¥ TIO/IB3/IOIIHAA KHIIKH,

4. BribepuTe NpaBrUIIbHYIO MOCAEIOBATENBHOCTD OTAENIOB, M3 KOTOPBIX COCTOMT TOJICTHIN
KUIEYHUK: a) CJielast, CUrMOBHAHAsA, 000/104HaA U npsMas KMIIKH; 6) CHIMOBHZIHAA,
obofiouHas, MpsiMag U CJeNas KUIKy; B) cienas, o00ouHas, CUrMOBU/IHAA U NIpAMas
KHIIKH; T) 000[I04HASA, CHTMOBH/IHASA, CTIENas U NPSMash KHITKU.

3. Ucnombays pucyrok 93, cocrasete cxeMy <CBa3b MBIEBAPUTENLHBIX JKEJE3 ¢ JIBeHA-
HATHIIEPCTHOH KHIIKOM».

3apaHue. NoaroToBbTe KOPOTKUE COOBLLEHUA HA TEMbI: «[TeyeHb Kak BaXHbIiA OpraH B
opraHuame Henoeeka», «[ToOAXeNnyno4YHan Xenes3a v ee 3Ha4YeHWe KakK XEeneabl BHELIHEN
cekpeuum> U opopMUTE KX B BUAE KOMMNLIOTEPHOI NPe3eHTaLmu.

§ 40. BOJE3HHU KEJYIOYHO-KHIIEYHOTO
TPAKTA M UX MTPO®HUJIAKTUKA

BCNOMHUTE O BIVSHUM SI0OBHTHIX rPpubOB, pactenuii, GonesnerBopHsix Gaktepuii, napa-
SHTHYECKMX YepBeil Ha OPraHu3M YeJIOBeKa.

Knto4eBbLIE NOHATHA ¥ TEPMWHLL TACTPUT, NaHKPEaTUT, anneHauLmuT, XONeLuucTuT,
wenyHoxameHHan GonesHb, aucbaxkTrepuos, 6onesHs BorkuHa, GoTyNU3M.

 KArar Cana il Gonkann Camoii paciipoctpaseHHo# GOJIE3HBIO JKeJTy 1Ka sABJISIeTCS
opranos numesapuresnoi T2CTPHT (frr Tpey. zacmep — KeNYNOK). ITO BOCHATEHHE
cucTemp? C/TM3VICTO# 0BONIOYKH JKey/iKa, BHI3bIBAIONee HapyleHwe

----- ero ¢yuximu. BosHukaeT racTpuT BCJIEACTBHE HECO-
6JT!0.IIEHHH peXiMa MITaHKsl, HEKAaYeCTBEHHOTo NUTaHus (ynoTpebieHnst CAUIIKOM
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ropsiueil u octpoit esibl, Heapesibix (PPYKTOB M ATO/T), TWIOXOTO TIePEKEeBbIBAHNS TTH-
11, KMIIeYHbIX HGeKimil (Hanpumep, IM3eHTePHH ), JUTNTETBHOIO yoTpednenns
HEKOTOPBIX JIEKAPCTB, HETATHBHBIX MOV, KyPEHHs W JIP.

340POBBE HEJ]’OBEKA
| Payuonaiwmoe numanue u 3&)poeuu oépa.a HUINU — HadENCHOE cpedcmeo npoc,bu )

| naxkmuxu zacmpumos. i

OnacHpiM 3a601€BAHHEM ITHIIEBAPUTEILHOTO TPAKTA SBJSIETCS 8364 HCenYyoxa.
B HOpMe BHYTpPEHHSAA 0000YKa CTEHKH JKeNy/IKa 3alilileHa CJI0eM CJTH3N OT Jeii-
CTBUSI COJISTHO KMCJIOTHI, TUITIEBAPHUTEIbHEIX (PePMEHTOB W BPE/IHBIX BenecTs. He-
KOTOpBIe GaKkTepuy, IeKapCTBEHHBIE IIPENAPaThl, HEKAYECTBEHHAS THIIA, HAPYTIIEHHEe
PeXk¥Ma MUTAHWsl, AJTKOTOJNBHBIC HAaMWTKH MOTYT HAPYIIMTB 3TOT 3al{MTHBIN
Gapeep. B pesymnbraTe 3TOrO COMstHAS KNUCJIOTA W TINICHH MONA/IAI0T B KI€TKH BREYT-
peHHeli 060JI0YKY JKeTyika U pasipaxalor ee. Tak obpazyercs si3pa. XapaKrepHbie
TIpU3HaKK: 60TE B BePXHEit YacTH JKMBOTA, KOTOPas Yalile OLYIIAEeTCS Ha NOJIO/IHBII
JKeJIyIOK (Mexay npueMamy muum). Jta 60ap ymuxaer B nepebie 30 MuH nocie
TIPHHATHS TTHIIN.

Hecobmonesne pesxxiMa MATAHWS SIBASIETCS] Takyke MPHYHHON nanxpeamuma
(o1 rped. nawkpeac — MOMKENYIOYHAA JKeNie3a) — BOCTIAIEHHS TIO/UKENyAOYHOH
JKeJe3bl.

Bocnanenne yepeo6pasHOro 0TPOCTKA TOJICTOM KHIIKH — ANMEHINKCA — Bhi3bl-
BaeT annenouyum, KOTOPHI COMPOBOXKIAETCS OCTPOit 60TBIO CTIpaBa, BHU3Y KHBO-
Ta, TIOBBILIEHHEM TeMIIEPATYPhI TeJia, 03HOOOM, TOIHOTOH, pBOTOil. IlomHuuTe!l Ec-
JIN NOSIBUJTNCH 1TOJIOOHBIE CHMOTOMBI, HEMEJUIEHHO BHI3OBUTE «CKOPYIO MOMOIIb».
Jlo mprearia Bpaya MOXKHO TIPHJIOAKHTE K MecTy 60 my3sips co abiom. Hukoraa we
rpeiite 60JI€3HEHHOE MECTO HA XKUBOTE. ITO MOJKET IPHBECTH K PAa3PhIBY alleH/IHK-
ca ¥ BoCHaneHnio GPIOIINHEL

Benenetsue HENMpaBMAIBHONO TNUTAHUS, JIeYEHUS! AHTHOMOTHKAMM MOXKET
BO3HMKHYTH Qucb6axmepuos (0T naT. duc — NMPUCTaBKa, 03HAYAIOIAs HapyIIeHHe,
PaccTpoicTBO U baxmepus) — naMeHenne HakrepHaabHOIt MUKPOQIOPH OpraHmua-
Ma, TIPENMYIIIECTBEHHO KMuTeuHHKa. XapakTepHbIM /st 9TOro 3aboneBanmst sipJisi-
€TCsl BOBHMKHOBEHUE Memeopusma (OT rped. MemeopuiMoc — B3JyTHe) — B3y THs
JKUBOTA M3-33 YCUJIEHHOIO OOpPa30oBaHMsl KMIUEYHBIX 1a30B. ITO cHIKaeT ag-
(peKTHBHOCTD THIIIEBAPEHNs, HAPYIIAET BCACHIBAHHE BOJIbI B TOJCTOM KHILIEYHHKE,
OTPAB/AET OPraHU3M YEJIOBEKA MPOAYKTAMH KM3HE/IES TETbHOCTH BPEIHBIX MUKPO-
OpraHu3MoB,

ITpn Hapylenny pexuMa TUTaHus, 310ynoTpebJeHnH CYXoH, JKUPHOH IHIel,
MAJTOTIO/IBHIKHOM 00pase JKU3HH ¢ BO3PACTOM MOKET TOSIBUTHCA 3aCTOH M CryleHne
HKEITYH B 2KEJIYHOM TTy3bIpe, 4TO NIPHBOANT K Xoneyucmumy (OT AT, X0N€ — Kedb,
yucmyc — Ny3eipb) — BOCHAIEHUIO XKEJIYHOro ny3eipsi. CrencTeneM xXosenmcTuTa
YACTO SABJSIETCS HCeAUHOKAMEHHan Goneanv — oOpPa3oBaHNe B KEIYHOM TIy3bIpe
KaMHeil.

Boneann ey J04HO-KMILIEYHOIO TPaKTa BO3HUKAIOT €11l ¥ B pe3yJibTaTe pa3Ho-
oﬁpasﬂblx OTpaBJieHui, NPOHUKHOBEHMs! MH(EKIMIL

T pa:mm_am [Tpu3HakamMu THIIIEBOTO OTPABJIEHNS SIBNISiETCS HOMb B XKW~
nHieBLie OTpaBAENHS? BOTE, PBOTA, IOHOC, TOJIOBHASA HOJIB, LOJIOBOKDYKEHHe.

———— K TDYTINE Mxnwpmwm MHIEBBIX OTPABJIEHWII OTHO-
csiTest 3a00JIEBAHMS, BHI3bIBAEMbIE TOKCUYHBIM JIEIICTBHEM MHKPOOPraHM3MOB, KO-
TOPBIE TIOTTAN B JKENYI0YHO-KUIIEYHbIH TPAKT YeJI0BEeKA C MPOlYKTaMU IUTaHKs B
pe3yasTare HapylleHHUsl CAHUTAPHBIX HOPM WX XpaHeHHsl, TepeBO3KH W TEXHOJIOTHH
npousBojcTBa. Cpein TakKMX NMUINEBBIX OTPABJEHWIT CaMbIM PaCITPOCTPAaHEHHBIM
SIBJISIETCSI CATbMOHEJLIe3, HOTYIN3M, IN3eHTepHs], XoJepa (cm. mabnuuy).



Bonesnu xenya0YyHO-KHILeYHOro TPaKTa

Boneasup | BoaGyaurenn Hpusuaku Hcrounux uudexunu
Canbmo- Baxrepus Otpasnienue opra- | Boabbie u 3gopossie (6aKTepuoHocH-
HeJLIe3 pozna HH3Ma: TOKCHKOS, JKe- | TEJIN) JKHBOTHBIE M JIIOIH, MHHQUITHPO-

CansmoHes1a JIYNOYHO-KHIEYHBIE | BAHHAA €]1a (B OCHOBHOM MSCO H MJIC-
PaccTpoiicTRa, NOBLI- | HBIE TPOJYKThbl, MOJIOKO H MOJIOYHLIE
LIEHHE TeMIIEPaTyPhl | IIPOYKTHI, Aiilla) MK BO/ia

Borynusm ITanouxa Te xe HMnduumpoBaHHble MsACHBIE TIPOLYK-
6oTymama Th, OBONHBIE M PHIOHBIE KOHCEPBBI,
xonbackl, cofeHas U KongeHas poiba.
Quenb ONacHbl KOHCEPBBI JIOMALHEro
[IPUTOTOBJICHHS H3-32 HEJOCTATOUHOMH

HX CTEPIIH3ALHN
Jnsentepus | [luszentepuii- | Te ke Mnduipposanisle npoaykTst (ocobeH-
Hasl [AJI0YKa HO MOJIOKO W BOJIA), Yepes Ipe/IMeThl
GonbHOrO
Xonepa XonepHsiit Te xe Hndmuyvposatiibie Chipas BOJA W IMIIE-
BHOPHOH BbIE [POJIYKThL, & TAKXKE IPA3HBIE PYKH

1oc/ie KOHTAKTa ¢ GOMBHBIM, MyXu

~Kaxue cymecTsyior Boaeanb Borkuna, win BHpyCHbIi renatur (OT rped. ze-
Gonieanu, Buizpannbe 9P ~ nsqem:), — 3710 ocTpad nHdekimonHas 603Nk, PU
BUpyCHOI npeKtmei? KOTOPOIl MPeNMYyNIIeCTBEHHO TOPAXKaeTcsl NeYeHb, BO3-
e HUKAET €€ BOCTIAJIEHME. YesioBex 3apakaercs uepes
3arpsiIaHEHHBIE TIMLIEBHIE TIPOYKTEI, BOAY, IOMallIHAE BeIH, rpsisHeie pyku. Ilepe-
HOCYMKAMM BUPYCa relaTTa sBAsioTcs Takke myxu. Yepes 40 mmeit ¢ MomeHTa
NONAJIAHWA BO3OYAWTENsE B OPraHu3M TMOABJIAIOTCS
nepsbie npuaHaku Gonesnn: 6omb B rOpe, cnabocTk,
TOIIHOTA, PBOTA, TIOBLILIEHHE TemIiepaTyphl Tena. Moya
TEMHEET, a Kal 00eCcIBeYNBaAEeTCsl, Yepe3 HEeCKOJBKO
aHel GenouHas oboNOYKA ra3 M KOXKHBIE NOKPOBHI
XKEJITEI0T, TOITOMY DOJIe3HB e11[e Ha3bIBAIOT JKEJITYXO0H.
OTta GonesHb OYEHb ONACHA, TIOTOMY YTO OPUBOAUT K
ru6es KJIeTOK MeYeHn M HapynieHnio Beex ee (hyHKkimii.
Nndeximonnoe mponcxoxaenne 3toro 3abonesanns
BIIEPBBIE JIOKA3AT BBIIAIONMIICA PYCCKMIT T€paneBT M
yuenblii C.I1. Borkun (puc. 96).
Jlroneii, 6onpHBIX WHQEKIMOHHBIME (OJIE3HAMM,
TOCTIMTATM3NPYIOT, a2 MOMEIEHHe, [/le OHM Haxo[u-

JIUCH, ¥ UX BEIM 0043aTeNIbHO /1e3UH(DUIMPYIOT.
B W Puc. 96. C.IN. BoTkuH
s, OrpaBnenne rpubaMm Kax- (1832-1889)

 orpasenns rpnﬁaml" Ibiii TOA 3a6MpaeT MHOXKECT-

- — BO yesloBeYecknx xku3sHeil. Ha reppuropun Ykpauss! pac-
Tet Gonee 25 BUNOB cMEPTEJBHO SAOBUTHIX TpubOoB. [Ipu3Haku oTpaBsieHns NOSB-
Jsi0TCst yepes 8—72 gaca moclie MX ynorpebienus. 310 B TIEPBYIO OYepPeNb PBOTa,
paccTpoiicTBO JKENMyAKa, JKakJa M3-3a 00e3BOKHBaHUS! OpraHusma, cnasmbl. I1pu
HOSIBJIEHNH TIOOOHBIX CHMITTOMOB CJIe/lyeT HEMEJUIEHHO BhI3BaTh <CKOPYIO IIOMOIIIb>.
Ilomuure! Bo Bpemsi cHopa rpu6oB HeoOXOAMMO DPYKOBOJACTBOBATBCS TaKUMU
IpaBHJIaMK: COGUPATE JIMIIE XOPOIIO H3BECTHRIE IPHOLI; COOMPATH TOILKO MOJIOZbIE
ILIO/IOBHIE TEJA; N36eraTh MeCT BO3JIE IPOMBIILTTEHHBIX 0OBEKTOB, JKeJNe3HOL0POXK-
HBIX IyTell, aBToTpacc.
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" Kaxne MPM‘PN! Bmecte ¢ xemynouno-kuineyHsiMH WHOQEKIMAMH 4acTO
CHCTHblE uﬁommuna" BCTPEHAKOTCSA W 2aucmisie 3abonesanun (reTbMUHTO3b).
- — WX BRI3BIBAIOT NapasuTHYeCKHe Yepsy (rebMunTh). [im-
cTHBIE 3200J1eBaHNsl NPUBO/IST K NCTONIEHHIO OPTaHM3Ma, MATTOKPOBHIO. [TpoyKTe!
IKHUBHEJICATETTEHOCTY [JINCTOB BJINSIOT Ha HEPBHYIO CHCTEMY, OPraHbl KPOBETBOPEHMSI,
nuuesapenns. Hapymaercst coH, anmeTuT, BO3HMKAeT rojosHas 00sb, GbicTpas
yeranocts. Hlomuure! Ilepesn ynorpebiennem nunm Beeraa Hy»kKHO MBITh PYKM €
MBIJIOM; OBOIM M (PPYKTH! €CTH TAKXKE XOPOLIO BHIMBITBIMM; TIPOAYKTHI ITHTAHUS!
CJIe/LY€T IEPHKATD 3AKPHITHIMHU, YTOOBI HA HIX He MONA/IANA IBLITb W He Ca/IM/TUCh MYXHY;
HEJIb35 TMTH CHIPYIO BO/LY; MSICO M Phi0Y HY>KHO €CTh XOPOIIO TPOBAPEHHBIMI HIIH

HPOKAPCHHBIMK; HE CJICLYeT ynoTpebasSTh He M3BECTHRIE BaM IPUOBL.

OBOBL{MM 3HAHHURA

3aboseBanmsi JKeTy/IOYHO-KHILIEYHOTO TPAKTA BBI3BIBAIOT HAPYLIEHHUE PEKUMA
NUTaHWs], HEKAYECTBCHHAS €/1a, IMOLMOHATBHBIE CTPECCHl, ynoTpebienne amKoro-
s, Kyperue. Pasnpie mmiesble OTpaBieHns rpubaMu, siroiaMmy, KOHCepBaMH MOLYT
TPHBECTH K BO3HWKHOBEHHIO TakMX Gosle3Hel, Kak caibMOHeIes, GoTymamM, 1u-
3eHTepus, xozepa, bonesnb BoTkiHa, pazHbie BUBI FeIbMUHTO30B U Ip.

NMPUMEHWTE NONY4YEHHbLIE 3HAHUA -

Boibepume npaeunvubiii omeem (00un uau necxonvxo)

1. ¥YxkaxkuTe npuuHHY BCIBINIKH XOJ€pbl JIETOM B CaHATOPHO-KYPOPTHBIX 30HAX: a) yno-
TpebJieHue 3apaxkeHHOUW CHIpoll Boasl 6) HeycTOHYMBOCTL XosepHOro RUGpPHOHa;
B) colinoJleHie NPABHJI THTHEHBI; T) yHoTpel/ieHHe HEKauYeCTBEHHBIX NPOILYKTOB
MUTAHUA.

2. Vxaxute sabosieBanue, BH3BaHHOE BUPYCHOI unbexuueii: a) 6orymam; 6) msenTe-
pust; B) 6onesns Botkuna; r) xonepa.

3. Bribepure /lelicTBUE, KOTOPOE SIBJSIETCS JIMITHMM BO BPEMst NPEJOCTABIECHHS TIEPBOi
nospayebHOI oMoy GONLHOMY € NMIEBHIM OTpaB/ieHHeM rpubaMu: a) HeMeJUTEHHO
BBI3BATH «CKOPYIO NOMOIb»; §) XOPOUIO NPOMBITH JKEJNY/IOK; B) 1OJNOXKHTH HA XKHBOT
IpeJIKy; ) BHI3BaTh PBOTY.

4. Cxoncrpyupyiite oTet B Bijle namsTki «CaMpie pacnipoctpanennsie Goesnu xemy-
NOYHO-KUIIeYHOro TpakTas. OObsicHUTE NPHYUHB WX BO3HHKHOBEHUS U IIEPEYHCINTE
camble apheKTHBHEIE cpeficTBa HX NpodMIAKTHKH.

§ ‘M. OBMEH BEIIECTB

BecnomHauTe  u3 Kypca Xumus CBOICTEA BOJIBI, COMENL.
KnioyeBoe noHsTve: obMeH BelyecTs.

W10 TaEDe oﬁuen nemecm" CoOBOKYITHOCTD BCEX XMMHYECKHX TIPEBpallleHHil BelecTs
-~ B OpPraHM3Me C MOMEHTA NOCTYIIJIEHUSA UX U3 OKPYIKAIOIEH
CpeJibl I0 MOMEHTA BhIBEIEHHS TIPO/IyKTOB PACIIAJIa HA3BIBAIOT 0OMEHOM BELECTB.
OH cOCTONT 13 IByX B3aHMOCBsI3aHHBIX YACTEH: PACHICIIEHUS CJIOKHBIX OPraHu-
YeCKHMX BEHIECTB C [IPEBPAIEHHeM WX B MPOCThIE W BHIJIEJIEHHEM SHEPIruH — duc-
cumunayuu (OT NaT. QUCCUMUTUC — TIOCTYILIEHWE) U 0OPa30BaHNs CBOHCTBEHHBIX
Oprannamy GesKoB, JKIPOB U YIJIEBO/IOB — ACCUMUNAYUU (OT JIAT. ACCUMUNAYUO —
ynonobnenune). Bnarogapst ofMeHy BeuiecTB KakAblH OPraHM3M TOLIEPXKUBAET
CBOE CYLIIECTBOBaHWE, PAaCcTeT, Pa3BUBAETCS, IIPOU3BONT Ha CBET IOTOMCTBO, AKTHBHO
B3aUMOJICHCTBYET ¢ OKPYXKAOLIeH Cpeoi.
MeroynnkoM SHEPriH B OPraHu3Me SIBNSIIOTCS] OPTaHMYeCKUe BENeCTBA: GeNKH,
JKMPBI M YIJIEBO/IbI, BCJIEAICTBUE PACLIETIIEHHS] KOTOPHIX 3TA SHEPIHS BBIIEIAETCS
(cm. mabnuyy).



Tabnuua

DyHKUHOHAILHOE 3HAYEHHE /Il OpraHu3Ma GesIKOB, )KHPOB H YIJI€BOJIOB

Opraun-
HecKue
BelecTsa

Dyuxkusn B Opranuame

Hcmum;ecn(upo—
AYKThI MHTAHHA) H CYTOYHASA
noTpefHOCTh OpranuamMa

Benxn

CrpourenbHas (COCTaB Te1a YENOBEKa), peryJis-
TOpHas (POPMOHBI), TPAHCIIOPTHAST (TeMOITIOOHH),
sanmTHas (anturena, WHTepdepoH), sHepre-
THYeckasl — (pH oxucennn 1 r Genka BBICBO-
G6oxpaercs 17,2 k/Ix (mmm 72 kxan) sHepruu

PacturennHbie: 6060BbIe pacTe-
s (hacosib, 6061, rOpox, Cos).
JKusoThbie: siii@, HKpa, MO-
JI0K0, Msico, priba. 100 — 120 ¢

Kupsl

JHepreTHyeckas — BO BpeMs okucienusi 1 r
skupa BeicBoboxaercs: 39,1 Kk (wom 164 kkan)
BHEPrHy, 3anacalolias (KUPOBbLIC NEN0), Tell-
JIOM3ONSIMOHHAs, 3aiUTHAS (3aIMIIAI0T KOXKY
OT BBICBIXaHUS U OTEKAHMS)

Pacrurenshmie: macno (mon-
COJIHEYHOE, OJIHBKOBOE, KYKY-
pY3HOe H JIp.) CJIMBOYHQE
macio, cano. 60—80 r

YrneBonst

OHepreTHyecKass — BO BpeMsi okucieHust 1 r
yriesofioB BeicBoboxiaercs 17,2 w/Dx (mm
72 KKan) sHEPTHH, 3ANACAIONas ([IMKOTEH)

PacrutencHble: sepHOBbIE (X1e-
6GoMaKapoHHBIE H3JIEJTH ), PUC,
KapTodens, oBoms, GPYKTHL

Ny T T
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400-500 r

B pesynsTaTte 6MoXuMIYecKUX npeBparennii 6eKi 1 YIJIeBo/Ibl MOTYT IIpeBpa-
TUTBHCSL B JKHPBI, @ 3KMPBI — B yriieBo/ibl. OIHaKO yIreBo/Ibl M KHPbl HHKOI/Ia He TIpe-
BpammanTcs B 6EJIKH, ITOCKOJIBKY MX MOJIEKYJIbl He COJIEPIKaT a30Ta, KOTOPLIH €CTh B
MoJieKynax 6eKoB.

#
Bona siBiasiercss OAHMM M3 BaKHEHITHX KOMIIOHEHTOB
BO/Ibl H MHHEPANLHBIX HEJTIOBEYECKOTO OpraHu3Ma. Omna cocrasisier okono 65 %
semnecTs? obieit mMacchl Tema B3pocsioro yenoseka. Hawmbombinee
~en i KOJTAYECTBO BOJIBI COAEPIKMTCS B MIasMe KpoBH, aumde,
miieBapuTebHbIX cokax. OcHOBHaA (DyHKIMS BO/IbI B OPraHM3Me — PacTBOPEHHE
OONBIIMHCTBA XMMWYECKHUX COEIMHEHWEH, Be/lb OHA SABJSETCS YHHBEPCAJIbHBIM
pacTBopuTesnieM. Bee xkuaHeHHBIE TPONECChl, Bece ODHOXMMHYECKHe TPeBpaIieHHs
BELIECTB M BBIIEJIEHNE TPOAYKTOB MX 06MeHa MOryT NPOMCXOIMTH B OpraHuame
JIALIB IPH HATTMYWN BOIBI.

" Kak nponcxowT oomes

3,ﬂOPOBbE ".IEJ'IOBEI(A

,ZIJm HOPMANLHOZO rpyuxquouupoaauwa opzaxuaua nyavmo, umobul maepxam:e
600bI 6 HEM OCMABANOCH OMHOCUMENbHO nocmosnubim. lTosmomy, nenpepvieHo me-
pas 600y, Mol QONIACHBL PEZYAAPHO NONOAHAMY ee 3anachl. ITpu komgpopmuon oxpy-
Marweli memnepamype Yen06ex 3a Cymku OoNHeHn nompebasimo 0Koa0 06YxX Aum-
poe 600bl. B aapy, 60 epems 3HAYUMENBHBLY (DUIUMECKUX HAZPYIOK WAL 60 6PEMS
Gonesnu nompebrocmov 6 600e pacmem.

ﬂnﬂ JKU3HEAEATETLHOCTH OpPraHu3Ma HYKHbl TaKyke MHHEpaJbHble BElleCTBa.
OHM [OJIEPKUBAIOT MOCTOSHCTBO BHYTPEHHEH Cpejibl OPraHu3Ma M IpOCTpaH-
CTBEHHOE CTpOeHNe GENKOB, BXOSAT B COCTaB MHOTHX TKaHei. Hanpumep, karbimit
BXOJUT B COCTAB KOCTEH M HeOOX0MM JUIsi cBepThiBaHusl KpoBu. Harpuit n kanmit
HY>XHBI JUisi pabOThI HEPBHBIX ¥ MBILUEYHbIX KJIeTOK. 2Kee30 BXOANT B COCTAB re-
MOLJI06MHA, KOTOPBIHi MEPEHOCHT KMCIopo. Vo HykeH ans cHHTE3a FOPMOHOB
HMTOBUIHOM kene3nl. Ero HeAoCTarok npuBOAMT K 3ab0N€BaHWIO, KOTOpOE
Ha3bIBaeTCsi SHAEMMYEecKknM 3000M. DTOP BXOAMT B COCTAB KOCTEH, aIMamy 3y6oB.
Ero HeoCcTaToK NPMBOAMT K Pa3BUTHIO Kapueca (paspyLieHnio 3y6oB).

ITouTr Bce MUHEpATHHBIE BELIECTBA B JIOCTATOYHOM KOJNMYECTBE CONEPIKATCS B
o661y tinie (puc. 97). OTensHbie MUHEPATBHBIE BEIIECTBA COAEPKATCS B IIPO-
JIyKTaX KMBOTHOT'O ITPOMCXOXK/IEHHST: KAJIBIMH — B MOJIOKE M MOJIOYHBIX TTPOAYKTaX,
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Puc. 97. NpogyKkTbl NUTaHKs, COAEpXallme MUHepanbHbLIE BELUeCTsa

poibe; ocdop — B MONOYHBIX M MACHBIX NMPOAYKTax, peibe, Aimax. OCHOBHBIM
MCTOYHHKOM MHMHEPATLHBIX BEIECTB SABJSIETCS pacTHTeNbHas €la. Tak, Karbyus
MHOTO B 6060BBIX pacternsix (daconu, ropoxe, 606ax, coe), B KalrycTe, TOMHAOPAX,
asene, si610Kax, rpyiax, CaNBax, 3eMISHUKE, KAAuUA — B xaptodene, cTON0BOI
cBeksie, abpUKocax, cMBax, BHHOTPajle, rpeunxe, KyKypyse; scesnesa — B ¢aconu,
cajnare, CBeKJe, Orypuax, staMene, siésokax; #oda — B 3pHOBBLIX H OBOIIAX (KapTo-
dene), ppykrax, B MOpckux Bofopocisix (Mopckoii kanycre). Hampuii noctynaer
B OpPraHM3M B BHJe coiu (NMOBapeHHOIl CONM), KOTOpas pacnajaeTcsi Ha MOHBI
Hatpus u xaopa. @mop ectr B THTLEBOIT BOJIE.

Kax perympyercs o0men O6Men BelecTs B OpraHn3Me PeryaHpyIoT HeEpBHasi CHCTe-
pemecrs? Ma M IyMOpasibHble (haxTopbl. B ronosHOM MO3re HaxoaaTCA
- ~ e HEPBHBIE 1IEHTPbI <TOJIOfla» M <Hachilenusi». HepsHbie
KJIETKH STOr0 1€HTPa PearnpyiorT Ha KOHLUEHTPAUMIO TJIIOKO3bI B KPOBH, Olpenesis
noTpeGHOCTh OPTaHN3Ma B BHEPreTHYECKNX pecypeax. B cTpykType rosiosHoro Mosra
(runorajaMyce) ecTh TaK/Ke HEPBHbIE KJIETKH, KOTOPBIE PEATHPYIOT Ha COAEpIKaHne
Pa3HbIX MMHEDAJBHBIX 3/JIEMEHTOB M PETYJIMPYIOT MX BbIBEJIE€HHE U3 OPraHHU3Ma.
Bospioe sHauenye B ryMopaibHOI peryJisittii 0OMEHa BENECTB UMEIOT TOPMOHBI.

3,!] OPOBhE HEHDBEKA

i{ Opzaumm uenoeexa qbyuxu,uonupyem Kax ue.frocmrm 6uoﬂomue¢xaﬂ cucmema |
L 6nazodaps nelipozyMoparsnoll pezynsiyun npoyeccos obmena 6ewecms. i

/

OBOBLUYHNM 3HAHNS

bBesnku npuHUMAIOT yyacTHe B MCTIONHEHHH BeeX (yHKkuii opranusma. OHM AB-
JISIOTCSA VHJMBHIYAThHBIMH JUIsl KaXK/10TO YeJIoBeKka. YTeBo/bl (Kpaxmai, caxap)



ABNSAIOTCA OCHOBHBIM MCTOYHMKOM 3HEPIuM B opranname. B Kposyu yesloBeka KOH-
LEHTPALMS TVIIOKO3bI NO/IEPKMBACTCS Ha MOCTOSHHOM YPOBHE TOPMOHAMM TOJDKe-
JYI04HOIL Jkeseabl. ZKupbl BBIMOMHAIOT pasHble (DYHKUMHU: SBJSIOTCA HCTOYHUKOM
SHEPIHM; 3aLUILAI0T OPraHU3M OT TEIUIONOTEPS M T. 1. Bosia u MunepasibHbie Belle-
CTBAa TAK K€ BAXHBI /IS KUIHENEATEJbHOCTH OPraHM3Ma, Kak M OpraHuvyecKue
pemectpa. (DyHKIMM BOJIbI H MHHEPATBHbIX BellecTs pasHoobpasuel. HenoctaTok
WK 7K€ U3OBITOK OPraHWYeCKHX W MHHEPAIbHBIX BEIIECTB MPHBO/SAT K PA3BUTHIO
XPOHHYECKNX 3ab0s1eBaHmii.

- NMPUMEHUTE NOJIYYEHHLIE 3HAHUS e

Buibepume npasunviviii omeem (00uH UAU HECKONIHKO)

1. Ykaxute BeulecTBa, KOTOPbiE B OPraiM3Me HeJOBEKa HHKOIAA He OTKNAAbIBAIOTCH
BIPOK: a) yruiesobl; 6) xxupet; B) Geliki; r) Boza.

2. Bo Bpems: okucsienysi 1 rGeika M yriesoja B OPranisMe YeJI0BeKa BhLICJISETCS OJMHa-
KoBoe KosmdecTo aneprun: a) 10 k/lx; 6) 17,2 k/bx; ) 39,1 x/Dx; 1) 391 xk/Ix.

3. ITpoliece npeKpalienms KU3HEAEHTEABHOCTH OPIAHN3MA BCJIEACTBHE €I0 06C3BOKHBA-
HHS HACTYNAET paHbilie, yeM u3-3a otcyTeTeus eabl Tloteps Bojbl cebine 20 % maccsl
Tesa 18 YyenoBeka eMepreibHa. YeM 310 o0bscHHTS?

4. CkoHcTpyMpyitre otBet B BHAE cXxembl «Hepsuasi perysisiis oOMeHa BelecTs»,

§ 42. BUTAMUHBI. 3ATPAA3HEHME IIPOJAYKTOB
IUTAHUSA U IUTHBEBOM BO/IbI U ETO .
BJIUSTHUE HA 3JI0OPOBBE YEJIOBEKA

BCNOMHMT®  us kypca Ocnoebl 300po6bs, 4TO TAKOE BHTAMHHEL, ITHILEBBIE J00aBKH.

Knoyessie NOHATUA U TEPMWHLIE: BUTAMMHBLI, NTMNOBMTaMMHO3, aBUTaMMWHO3.

et B Buramunsi (0T J1aT. 6uma — XXU3Hb W aMuUnbl — BEIECTBA,
1 KAKOBO X 3naveppe CCACPXaAlllie aMMHOrpymiy) — buonozuvecku axkmuenvle
B opranmsme? GCUECTIBA PASHOU XUMUNECKOU npupodsl, Henpemenmnvie
e e YUGACTHUKU OOMEHA BEUYECTNE.

Eie B V cr. /10 H. 3. /ipesHerpeydeckuii Bpay ['HImMoKpaT cBOMM NanueHTaM ¢ Ha-
PYIlIEHHEM 3PEHHUS] PEKOMEH/IOBAT €CTh ITHYbIO M IOBSDKBIO evenb. B nactosiee
BpEMs MBI 3HA€M, YTO TeYeHb — 3T0 HCTOYHMK BuTamMuHOB A, K 1 E, koTopsie Heob-
XOMMBI JI7Is HOPMAIBLHOTO (hYHKIIHOHMPOBaHMSA opranusMa. Visyuath BUTAMUHBI
sayan B 1880 r. pyccxuit sBpay H.W. Jlynun.

HHTepecHo 3HaTh, YTO... AMepukaHckuii 6uoxumuk E.B. Makkonnym B 1913 1.
nNpeanoXmnn HasLiBaTe BUTamuHel GykBamu narmHekoro angasura: A, B, C,Du T 4.
B 1922 r. oH oTkpbin ButamiHbl D u E.

Cyrounas noTpe6HOCTh B BUTAMHHAX — BCETO HECKOMBKO MUIIMrpamMmos. On-
HaKO, HECMOTPSI Ha MaJIoe COfiepKaHie BHTAMHHOB B OPraHH3Me, OHH UTPAIOT Ype3-
BBIYAMHO BAXKHYIO POJIb B 0OMeHe BellecTs U 3Heprui. MHOTO BUTaMMHOB BXOIMT B
coctaB ()EPMEHTOB, HEKOTOPbiEe HEOOXOAUMBI JUTsi 06pasosanus ropMoHOB. Ilpu
OTCYTCTBUH BUTAMHHOB B OPraHH3Me BO3HHKaeT 3a00/1epaHie — a6umamMutos, Npyu
UX HEIOCTATKE — 2UNOBUMAMUHO3.

HHTepecHo 3HaTk, YTO... Pycckwii puauonor B.B. MNawiytuH, yieHuk V.M. CeveHo-
Ba, oNuPasics Ha y4exune H.W. Jlynuna, B 1881 r. npuiLen k BHIBOAY, 4T0 3a6onesanne
UKHra BbI3BGHO aBUTAMUHO30M U HE SIBISIETCS MHQEKUMOHHBIM. [onnanackuii Bpay
K. Biikman nokasan, 4to 3abonesarue «bepu-6epu» Bbi3bIBAET HEAOCTATOK KaKNX-TO
BaXHbIX L1151 OPraHn3mMa BeLLecTs (N03Xe BuisiCHUIOCH, YTO BUuTamuHa B ). 3a Hay4Hbie
JOCTUXEHUS B OTPACc/ M Gpu3nonormm u MeanuyuHsl 8 1929 r. emy 6bina npucyxaeHa
Hobenesckas npemus.

8-Biclogia, 5k (rus)

""‘.!‘



Butamutpl 66icTpo pacnafialorcesi B opranuame. BOoJBIMHCTBO U3 HUX He OTKJIa-
IIBAETCSL TIPO 3anac ¥ He cHHTe3upyercsi B opranuame. Iloatomy neobxoaumo
NOCTOSHHO yNOTPeO/IsITH NPOJIYKTHI, CoflepKalie BUTaMHHBL [aBHbIi MCTOUHHK
BUTAMHHOB — CBEXKHE (DPYKTHI, OBOIIIH, 2 TAKAKE MOJIOKO M MSICO.

B Hacrosiiee spemsi H3BecTHO OK0JIO 50 BHTAMHHOB, KOTOPbIE JEJSIT Ha JiBE
IPYIIIBE: BOAOPACTBOPHMBIE 1 knpopacTsopumbie. K 6odopacmeopumvim otHOCST
BuTaMutbl rpymnel B (usBectHO 15 Butamubos), Butamunel P, C u ap.; K scupo-
pacmeopumovim — A, D, E, K u np. (3adanue. llpoanarusupyiime mabauvy «Buma-
MUMbL, UX 3HaUeHue, cymounas nompebHocmb, nuweesie NPodyxmol, codepicauiue
BUMAMUNDBL, U NPUSHAKU 2UNCBUMAMUHO3A», NOMEW,EHHYIO0 6 npurosceruu 1.)

Copnepxarue BHTAMHHOB BO KTax, OBOIAX M JPYIHX
Kak coXpaHHTb BUTAMHHBI
9 TPOAYKTaX NMHTAHWSA MO Pa3M4YHBIM NPUYMHAM MOXET

b

ol it - - YMEHbAThCsi. BOJbiie BCEro BHTAMHHOB TEPSIETCH BO
BpeMs KyJnMHapHo# obpaboTkn. Taxk, npu Bapke Msica paspyuaercst 10 50 % pura-
MHHOB, a B pe3yJibTaTe Terosoii 06paboTKH NPOYKTOB PACTUTEILHOIO IPOHCXOAK-
nerust — 1o 20 %. Butamun C, KOTOPBII COREPKUTCS B OBOLIAX U (PPyKTax, paspy-
IIAeTCst TAKXKe Ha BO3/yXe, 0cobeHHo ecaii OHK nouninensl. [loatomy osowm cieny-
€T YNCTUTH M HAPE3aTh HEINOCPE/ICTBEHHO Tepe/| BapKOH M KJIacTh B 9MAIMPOBaH-
HYI0 KacTpio/lio ¢ ropsiyeii Booil. Kactprosmo Bo BpeMs Bapkil HYKHO 3aKpbIBATh
KPBIIKO#i. XOpOIIO COXPAHSIIOTCA BUTAMMHDI IPH HU3KOH TeMIepatype.

KaKue NpOAyKTH NHTARNA Kpome nutaTtesbHbIX BEHIECTB, B OPraHM3M HeJOBeKa C

Mbi ynoTpeonsiew? POAYKTAMH IHTAHHS M IHTBEBOH BOZOH MOTYT NONACTL 1

- - BpeHble penlecTsa. Kak 3arpssHAIOTCS NMPOAYKTHI IUTA-

HuA? B nepByio ouepe/ih HENOCPENCTBEHHO YEPes TOYBY, Ha KOTOPOii BBIPAIIHBAET-

sl TPOJYKIIMS PACTEHHEBO/ICTBA, @ TAKJKE ONOCPEACTBOBAHO Yepe3 JKHBOTHYIO I1PO-
JYKIIHIO.

CoBpeMenHas TPOMBINUIEHHOCTh BHITYCKAET NMPOAYKIMIO ¢ PasHOOOpasHBIMH
numesbiMi 106aBKaMK: KOHCEPBAHTAMM, 3MYJIbraTOpaMM, CTabHIM3aTOPaMu.
B Esponeiickom coroze (EC) paspabotana cicrema ux kombumposanns: E + Tpex-
sHauHble 1HQpbl. Bo BpeMsi NOKyNKu NpoAyKTOB nuTanns obpaTtiTe BHHMaHKHE Ha
3TUKETKY (TMacropTHble JaHHble npoaykTa) (puc. 98).

Vrnotpebnenre NPOAYKTOB, NMOJYyYEHHBIX € [OMOLIBIO 2eHemuuecKku Moou-
Puyuposannvix opeanuzmos (IMO), 10 cux nop sABAAETCS AUCKYCCUOHHBIM,

Crpanni EBponeiickoro coiosa KaTeropH-
YeCKH 3anpelaioT BHIPAIMBaTh UX y cebst
U BBO3WUTH M3 JIPYTHX CTPaH, MOTHBHMPYsI
Cumur: Manoowss i, Fpanacan, Tiagssoezs (eavy 19 32n3ry {rryTomnt 370 <«3auuTol npas notpeburessi». B Ykpa-

HEIDIO, WOHEET 10 TYRNmAT Bapio] Tiaponiusi pocssses wa) [

avrvonrseums E30). Mbamssopssciome: Liog. Excrpan pocaws usts HHE €I1l€ HET €INHOTO Hay4HO 00OCHOBaH-
Focrwiva onn Kypese Mac Osodl (nempyuns, venepa, LoDy, Mopass)
l_:amwn-nqh TG U HATYTRHOMY ApoeTed TODN by l‘{("!_\-ﬁ HOIo MHEHHA Ha mcyﬂapC'I'Belﬂ{OM YPOBHE
e enieuss  OTHOCHTENHHO TIOCNEACTBHH ynorpebite-
e e e HMSI IPOJYKTOB TMUTAHUS M3 T€HETHYECKH
moaudumpoBasHoroe ceiphsi. B 2008 r.
NPaBUTENECTBO Y KPauHbI TPHHSJIO IO-
Puc. 98. Obpasel, aTUKETKM NpoayKTa nutasus ~ CTAHOBJIEHHNE «Bompocsl 06opota nposyk-
TOB THTAHMS, COAEPXKAUMX TEeHETHYECKH
mMoanduuMpoBaHHEbIe OpraHusMbl». [locTaHosienneM npenycMoTpena 06si-
3aTe/lbHasi MapKMPOBKa NMPOAYKTOB NuTaHusi, coxepxarmux MO, ykasanue ka-
yecTseHHOTO coctaBa TMO, conepkanune kotopeix npessiaer 0,9 %, sanpeuienue
BBO3a, MPOM3BOJICTBA W PEATH3AIIMH IPOAYKTOB /Ul JETCKOTO NMHUTaHMA, CONEP-
xamux TMO.

o ——— s

o e rpar TPt o cont el e, O e
M KaK OHH BIHAIOT KT THMB! M TIHTAHHA pPa HHI.

HAa OPraHH3M yeoBexa? BCJIC}ICTBHQ NMpHMEHEHHSA HWHTEHCHBHBIX TEXHOJIOTHIH

= BbIpallliBaHHA pac‘re}mi’i, KOTOpBIE NpEeAyCMaTPpHBAIOT



SIBJISIIOTCS. OCHOBHBIM MCTOYHMKOM SHEPruM B opraiusme. B Kposu yesioBeka KOH-
HEHTPALMs! [VII0KO3b! NOJIEPKHBAETCA Ha NOCTOSHHOM YPOBHE FOPMOHAMM MOJUKe-
JIIOMHOM kesedbl. KHPbl BRIMONHAIOT pasHbie (GYHKIMH: ABJIAIOTCS HCTOYHUKOM
SHEPriH; 3aLIUINAI0T OPraHH3M OT TENJIONOoTeps M T. . Bojia n MUHEpaIbHbIE Bene-
CTBA TAK K€ BAXKHBI JUIA KN3HEIESATEJLHOCTH OPraHM3Ma, Kak M OpraHuvecKue
pemectpa. DYHKIMK BOABI M MHHEPAJIBHEIX BellecTs pasHooOpasHbl. HemoctaTok
WK e M3OBITOK OPraHMYecKuX  MUHEPATBHBIX BEIECTB NMPUBOAAT K PasBHTHIO
XpOHHYecKHX 3ab60eBaHmii.

B NMPUMEHMUTE NONYHEHHbIE 3HAHUA |

Buibepume npasunvusiii omeem (00uH U HECKOILKO)

1. Vikaxure BewlecTsa, KOTOphE B OPraHM3Me 4eJIOBEKa HMKOTJA He OTKIAAbIBAIOTCH
BIPOK: a) yraesoapt; 6) xkupsr; B) Gesnk; r) sosa.

2. Bo spems okucsienns 1 r6enka  yIrieBoia B OpraHuaMe Y€JI0BEKa BbUIEIHETCS OtNHA-
KoBOe KonnuecTso aneprim: a) 10 k/bx; 6) 17,2 k/lx; 8) 39,1 k/Ix; r) 391 x/Lx.

3. Ilpouecc NIpeKPALIEHHS KHIHEAESTEABHOCTH OPraHU3Ma BCIE/CTBHE €ro 00€3BOXKMBA-
HUS HACTYTIAET paHbille, YeMm u3-3a orcyTeTBis efisl. [loreps Boabl cebiure 20 % maccht
Tena s yenoBeKka cMepresibHa. Yem 31o obsichnTb?

4. CxoucTpyMpyiite oTseT B Buje cxembl « Hepsras peryispis oOMeHa BelecTs».

§ 42. BUTAMHUHBI. 3ATPSI3HEHME IIPOJIVKTOB
NUTAHUS U IUTHEBOI BOJIbI U ETO
BJIUSIHUE HA 3]IOPOBBE YEJIOBEKA

BCnOMHMTE 13 kypca Ocloebi 300poebs, 4TO TAKOE BHTAMMHBI, ITHIEBble 100aBKN,

KNnioyeBbie NOHATUA U TEPMUHBI: BUTAMMUHBI, TMNOBWTAMMWHOS3, ABUTAMMWHO3.

S ———— Butamunb! (0T nat. 6uma — XU3Hb U aMuibl — BEILECTBA,

1 KAKOBO HX 3nayeppe COACPKAIHE aMUHOTDYmITy ) = buonozunecku axmuenvie
B Opranmame? OEUECMOA PASHOU XUMUMECKOU npupodst, HenmpemeHHvie
yuacmuuxu obMeHa eewecmes.

Eme B V cT. 10 H. 3. ipeBHerpeyeckuil Bpay [unmnokpar cBOMM NareHTaM ¢ Ha-
PYIIEHHEM 3PEHUs] PEKOMEHIIOBAN €CTh NTHYRIO U TOBSKbIO MeyeHb. B HacTostee
BpEM# MBI 3HA€M, YTO IeYeHb — 3T0 HCTOYHHMK BuTaMuHOB A, K 1 E, koTOpERI€ Heobh-
XOJIMMBI JIJISi HOPMAaJhHOro (hYHKIIHOHHPOBaHHs opraHusma. VsyvaTs BHTAMHHBI
Hayan B 1880 r. pycckwuii spay H. 1. Jlynun.

HHTepecHo 3HaTb, YT0... AMepukaHckuii Gnoxumumk E.B. Makkonnym 8 1913 r.
NpepnoXwun HaseiBars BUTaMuHbl GykBamu natuHekoro angasura: A, B, C, Du T 4.
B 1922 r. oH oTkpbt BuTamuHel D u E.

Cyrounas noTpeGHOCTh B BUTAMHHAX — BCETO HECKOJIHKO MHILIMIpaMmos. Of-
HAKO, HECMOTPS Ha MaJIO€ COZIEPIKaHHe BUTAMHWHOB B OPraHU3Me, OHHM UTPAIoT Ypes-
BBIYAKHO BaXKHYIO PO B 0OMeHe BelecTs H 3Heprii. MHOro BHTAMHHOB BXOHT B
cocTas (hEPMEHTOB, HEKOTOpLIE HeoOXomMMBI Uit 0Opasosanus rOpMOHOB. Ilpu
OTCYTCTBHM BUTAMHMHOB B OPTAHH3ME BO3HHKaeT 3a00/eBaHHE — Q6UMAMUNO3, TIDU
UX HEJIOCTATKE — ZUNOBUMAMUHO3.

HHTEepecHo 3HaTk, 4TO... Pycckuii puavonor B.B. MNawytvH, ysennk UM, CeveHo-

Ba, ONUPasice Ha y4eHne H.W. JlynuHa, B 1881 r. npuiuen k BbiBOAY, 410 3abonesarue

UMHra BbI3BAHO aBUTaMWHO30M W HE SBNSETCs MHOEKUMOHHbLIM. fonnaHackmii BpaYy

= K. Sitkman nokaszan, 41o 3a6oneBaHme «6epu-6epu» Bbi3biBAET HEAOCTATOK KaKUX-TO

BaXHbIX U151 OPraHn3mMa BELLECTB (N03Xe BbIICHUNOCK, YTO BUTamuHa B,). 3a HayyHbie

LAOCTVOKEHMA B OTPAacAu Gpuanonorm u MeanumHel 8 1929 r. emy 6bina npucyxaeHa
HobGenesckas npemusi.

B-Biclogija, 84 {rus)

T



114

VB | TR M M U BAPEE M i -

Butamunb 6p1cTpO pacnasaoTcs B opranuaMe. BoabinnHCTBO H3 HHX He OTK/Ia-
ABIBAETCS TIPO 3amac M He CHHTesHpyeTcsi B opranuame. [loatomy Heo6xoAMMO
NOCTOSIHHO yNOTPeO/IATEL MPOYKTHI, COAepXKallHe BUTaAMUHBL [aBHbIN HCTOUHHK
BUTAMHHOB — CBexHe (DPYKThI, OBOIIH, 3 TAKKE MOJIOKO H MSCO.

B Hactosimee BpeMsi H3pecTHO OKOJI0 50 BUTAMHUHOB, KOTOpBIE JIEJISAT Ha 1BE
IPYIIIbE: BOIOPACTBOPHMBIE U XupopacTeoprmble. K 6odopacmeopumvim otHOCAT
puTaMuHbl rpynmbl B (ussectro 15 putamunos), sutamunsl P, C u ap.; k acupo-
pacmeopumvim — A, D, E, K u 1p. (3adanue. Ipoananrusupyiime mabnuyy «Buma-
MUMHBL, UX 3HANEHUE, CYMOUHAs NompebHOCMb, nuweesie npooyKmbl, codepicauue
BUMAMUHBL, U NPUSHAKY 2UNOBUMAMUHO3A >, NOMEWEHNYI0 6 npuioxcenuu 1.)

Kﬁx c;w“m; Copepxatnne BUTAMMHOB BO (DPYKTax, OBOIAX M JIPYTHX

Bnmmxn“m““g NMPOAYKTAX INHTAHHA IO Pas/IHYHBIM NPHYWHAM MOXKET
rmnn YMCHBINATHCH. Bonpie Bcero BUTAMHHOB TEpPAETCH BO

BpeMsi Ky auHapHOi 06paboTku. Tak, npu Bapke msica paspyuaercs 1o 50 % suia-
MHHOB, a B PE3YJIbTaTe TeII0Boil 06paboTKM MPOAYKTOB PACTUTEILHOTO MPOHCX0XK-
nenust — 10 20 %. Butamun C, koTopbIit cCOAEPXUTCS B OBOLIAX W (pyKTax, paspy-
aeTcst TAKXKe Ha BO3yxe, 0ocobeHHo ecin onm nouuiensl. [lostomy osoum cieny-
€T YHCTUTh W HAPE3aTh HENOCPECTBEHHO NEPE BapKOH M KJACTh B 9MAIHPOBaH-
HYIO KacTpIOJIo ¢ ropsiyeil Boz1oit. KacTproyio BO BpeMsi BaDKH HYKHO 3aKpblBaTh
KPbIKOH. XOPOIIO COXPaHsIIOTCS BATAMHWHDBI ITPU HU3KO# TeMIleparype.
Yaoo - Kpome nuTatennHBIX BEIECTB, B OPraHU3M 4eJioBeKa C
Mbi ynoTpeGasiem? NPOAYKTAMH ITNTAHHA ¥ MTHTHEBO BOJIOM MOIYT MONACTh H
— BpenHble pemectsa. Kak 3arpssusioTcst NPOIyKThl MATA-
uusi? B nepsyio ouepeih HeNOCPE/ICTBEHHO Yepes MOYBY, Ha KOTOPOIi BbIPAIMBAET-
51 IPOJLYKIIMSI PACTEHNEBOJICTBA, & TAKXKe OMOCPEICTBOBAHO YEPE3 JKHBOTHYIO IPO-
JYKIIHIO.

CoBpemeHHasi MPOMBINUIEHHOCTh BBIILYCKAET MPOAYKLMIO ¢ pasHooOpasHBIMU
NMUIEeBbIMH 106aBKaMH: KOHCEPBAHTAMM, 3MYJbraTopamu, cTabuaMsaTopaMu.
B Esponeiickom corose (EC) paspaborana cucrema nx kopnguipposanus: E + tpex-
snaunble ¢phl. Bo Bpems nokynku npoAykTos muTanusi obpaTuTe BHUMaHHe Ha
STUKETKY (MacmopTHLIE AaHHble npoaykTa) (pHc. 98).

VnorpebneHne NMPOAYKTOB, MONYYEHHBIX C TOMOILBIO 2eHEMUMECKU MOOU-
Quyuposannvix opeanuzmos (I'MO), 10 cux mop sABAAETCA JUCKYCCHOHHBIM.

Crpannl Erponeiickoro corwosa KaTeropu-
YeCKH 3alpPemlaioT BhIpAlUBaTh X y cebsi
¥ BBO3WTH M3 JAPYTHX CTPaH, MOTHBHPYS

Camagy: Popostea o, Kposeam THgcasosar Catavy 18 3amary (rmresy 370 3allllm” n'pa mpeﬁ | = -
».3rp.ﬁ iurf::au :rn.armqt:tn:tm_ I:c::-\ R et '-v:'r-'ﬂ, 2 " BII Me B YKpa
smaoroT £320) Manenpeacyom Lo ';w_‘ paCrig b HHE ellle HeT ¢IHHOIo Hay4yHO 0b60oCcHOBAH-

Pacrima onm Kypee weio Oeost (meTppas, tenp o)
ATy asolh KB L HTIRGHI ATy LN Oy ADOaEITIAITTON x ;’1&--' Kypscyns HOI'O MHEHHA Ha I’OcynapC'I'BEHHOM y‘pOBHe
Esorpansw cnawi (g, nepeus). bapeew {peiodhasan] Kanopasicrs
? NONMEN WRHCTY He 590 T CyROro r?nnrr‘v Empr eTind sl OTHOCHTEJNRHO IIOCJIEILCTBHﬁ ynOTp'eﬁJle'
SN S s MRS e HHSl TPOYKTOB TIHTAHHSI U3 TEHETHYECKH
MouduMposasHoro ceipksa. B 2008 .
NPaBHTEIHCTBO Y KPaHHbl NPHHANO IO-
Puc. 98. O6pasew, sTUKeTkV NpopyKTa nuTakms  CTaHOBJIEHNE «Bompoc o6opoTa IpozyK-
TOB TMTAHHS, COMEPKALIMX TeHETHYECKH
Mo HUIMpOBaHHbIE OpraHuaMbl». [locTaHoBieHneM npexycMoTpeHa obsi-
3aTelhHAs MAapKHMPOBKA NMPOAYKTOB nuTtanusi, copepxkammx MO, ykasanue ka-
yecTreHHoro coctaBa I MO, conepxkanue koropsix npesbitiaet 0,9 %, sanpenienue
BBO3a, NPOM3BOJICTBA M PEATH3AllMK IIPOAYKTOB JUIA JIETCKOTO NMHMTaHWUsA, COAEp-
skammx T'MO.

e

Y70 TAKOE HHTpaTHI Hwnpamu — 3TO COJIH HUTPATHOH KHCJOTHI. Onu HBJH‘I:

M KAK OHH BJIHSIOT II(;PCSI HEOGXO}IHMMM KOMITOHEHTOM [IHTAaHHA paC‘I‘BHHPL.

HA OPraHH3M yenopexa? CIIeICTBHE ]T]_JHMEHGH?H HWHTEHCHBHBIX TEXHOJOTHH
BbIpallMBaHHUA pacTE€HHH, KOTOPBIE NpCAYCMATPHBAIOT




Yem onaco pa,mlau}lounoe

o

HCTO/Tb30BaHKHe GOJIBIIOTrO KOJINYECTBA MHHEPATHHBIX YI06peHuit, HUTpaThl HaKan-
JIMBAIOTCS B MPOJIYKIMM pacTernesoacTsa. CaMu HUTpPaThl He SIIOBUTDI, HO B Opra-
HM3ME YEJIOBEKA OHU IIPEBPAILAIOTCS B S/IOBHTHIC BELECTBA — HUTPUTHI, KOTOpPbIE
B3aMMOJEHCTBYIOT ¢ TeMornobuHOM Kposn. B pesynbrate storo remorno6un npe-
BPAILAETCS B IPYrOe BEILECTBO, He CIIOCOOHOe MEPEHOCHTH KHCJIOPO/ K KJIETKaM, U
B OpPraHM3Me HapyIlaeTcsi TKAHEBOe JIbIXaHHE.

Ocenpio 0cOH6EHHO OCTOPOKHBIM HYXKHO OBITh BO BPeMst OKYTIKY ap6y30B, IBIHE
M IpyTHX oBoleil. Y1066 yMeHbUINTE COlepKaHie HUTPATOB B 3e1eHH (NeTpyika,
YKPOI H JIp.), HY’KHO BBIMAYMBATh €€, IIOCTABHB B BOLY B BUie Oykera Ha 2-3 yaca;
OBOIIH HYHO GIAHIIMPOBATE, IOMElIas WX HA HECKOLKO MUHYT B TOPSIYYIO BOZY,
KOTOPYIO MOTOM 11es1ecoobpa3Ho pbiiTe. CobupaTh 0BOIH HEOGXOAMMO B IEPHOL
(pusnonornyHoii cnenoctd. Crenyer NOMHHTD, YTO OY€Hb PAHHSISE U OY€Hb MO3/THAS
nponylcupm MMEET BBICOKOE CO/IEPIKAHHE HUTPATOB.

TTocne apapuy Ha YepHOOBIILCKONW ATOMHON CTaAHIHK
(B 1986 1.) caMBIMU OITACHBIMU 3ATPASHATELAMMA TIPOAYKTOB
nUTaHKs cyuTaloTes crporimii-90 u neswmii-137. Us kypca

3arpasHeHHe NPOIYKTOR
NUTaHKA?
. XAMMM BAM  M3BECTHO, YTO B rrepuomiqecxou cucTeme
uesnﬁ pacIio/IOKEH B OIHOI IPYNIe ¢ KATHeM, a CTPOHI[HI — B OJ[HOil TpyTie ¢
kanpnueM. IlosTomy mo xumMHYecKnM CBOIICTBAM OHM SIBJISIIOTCA aHazoramu. Ecom
B OpPraHM3Me He€ XBaTaeT KalHs WIM KaJbllUs, PaHOaKTHBHBIE CTPOHLIHI WITH 11€e-
3uit aKTHBHO BKJIIOYAIOTCS B OOMEH BeiecTs, 3aHnMast ux mecto. [Ipenorspatuths
3TO MOXHO, ynorpe(isii B JOCTATOYHOM KOJIHYECTBE NPOJAVKTHI, COIEpKANIHe
KaAJTBITMIH M KaJIHIL.

Yuenbie-6HOXUMHKN ZI0Ka3aH NONOKHTENHHOE BIUSIHHE HA BbIBEJIeH}le panmo-
AKTUBHDLIX BELLECTB M3 OPTaHH3Ma Y€JIOBEKA EKTHHOBBIX BEN[ECTB, KOTOPBIX MHO-
o B Wioaax aisel, s67I0Kax, rpyIlax, ThIKBe, KopHemoaax. IlekTHHOBbIE BelecTsa
crioco6Hb 06PA3OBBIBATE ¢ PaAHOAKTNBHBIMY BELIIECTBAMY NPOUHbIE COSIMHEHHS 1
ycxopa'n, HX BBIBE/IEHHE H3 OPraHN3Ma.

Kalmo Bojty nyxm o murp? B OPraHHsm BPE/IHBIE BENIECTBA MOI'YT IIONA/ATh H BMECTE

e C 3aTPA3HEHHOMN MUTHEBOI BOJOI. 3arpsaHsieTcs Boja pas-

HbIMH BpEIHBIMU IPUMECSIMH (HalpUMEpP, KHCIOTAMHM, MEJI0YaMH, MOIOLIHMH

CpencTBaMM, mecTHimiaaMu), GONE3HETBOPHBIMH MHKPOOPTAHM3MAMH, CIIOPAMH

rpu6os 1 ap. BeieacTsie MI0XOT0 COCTOSHMS KAHATTM3AIIMOHHBIX M OMHCTHTE hHBIX

COOPYXCHHIT BO MHOTMX METanoJMcax YKpauHbl PEKOMEHJIYIOT BOAY KHISATHThH
nepea ynotpebieHneM, nob3osaThest (PUILTPAMH /ISt OUHCTKH BOJIBL.

OBOBLMM 3HAHURA

B opranuam uesoBeka ¢ NPOAYKTaMH ITMTAHHSA MM TIHTHEBOI! BOZIOI MOryT 1no-
nacTh BPEAHBIC BELCCTBA, KOTOPbIE IPU HAKONJIEHHH BBI3bIBAIOT pasHbie 3aboseBa-
Hus1. Camble OmacHble U3 HUX — PaJiMOAKTHBHbIE BelecTsa. YTo0bl MpeaoTBpaTHTh
3a/IePIKKY ITHX BEIIECTB B OPraHH3Me YEJIOBEeKa, HyXKHO ynoTpebiisiTh MHHepaIH30-
BAHHYIO M BHTAMMHH3WPOBAHHYIO NHULy. /s HOPMANLHON XKHU3HEAEATENIBHOCTH
opraHM3Ma HeoOX0/MMbl GHOJIOTHYECKH AKTHBHBIE BEIECTBA, KOTOPbie HAa3bIBAIOT-
cs1 putaMuHaMi. Henoctatok BUTAMMHOB (THITOBHTAMHHO3) MPHBOAMT K Hapyllie-
HHMIO (DU3HOJIOTMYECKNX NMPOIECCOB, CHIXEHHI0 PabOTOCTIOCOOHOCTH M PA3SBUTHIO
Gonesneil. ButaMunbl paspyiuaioTes mpu KyaMHapHOH 00paboTke M AIHTeNIEHOM
XPaHeHHY NPOAYKTOB IIHTAHHUSL

NMPUMEHMUTE NONYYEHHBLIE 3HAHUSA . ]

Buibepume npasunviviii omgem (00uH unu HECKOTIHKO)

1. ¥YkaxuTe BUTAMUH, KOTOPbI YCHIMBACT IOTTIOLIEHHE KJIETKaMH Kuciopoza: a) B
6) By; B) Bg; 1)By5.
2. VkaxxuTe BHTAMHH, KOTOPBIIT HasLIBAIOT «<BUTAMHHOM poctas: a) A; 6) Bg; 8) C; 1) D.

&
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3. Yxaxure zabosiesanie, KOTOPOE BbI3BAHO HEAOCTATKOM BHTaMuHa D: a) «Gepu-Gepuy;
6) 1mHra; B) ACPMATHT; I') PAXUT.

4. Ykakure BUTAMMH, KOTOPHIA 00pasyercs B KOXe 10j, BoaaeiicTBueM yavrpadmonero-
BbIX Jiyueii connna: a) A; 6) By; 8) C; r) D.

5. Yro takoe nuuiensbie aobapkn? Hasosure mmuesnie 100aBKi H KPaTKO oxapaktepuayiite
nx. Kax uenosex MoxeT sauTiTs celst OT NONAJaHns 1x B Opranmuam?

6. Cxouctpyupyiite orser B BHe cxembl «OOMeH BeUecTs U npespaLienne SHeprau B op-
raHmame yesosekar. Oxapakrepusyiite dakrtops, Hapyliaiome oOMeH BelrecTs.

3apanue. Nopgrorosere coobiueHun Ha Temol: «<Bopa v ee 3HavyeHve ana xXu3Hepes-
TENbHOCTU OpraHnamMar», «MuHepabHble BELLECTBA U UX 3HAYEHWE AN XU3HEAEATeNbHOC-
TU OpraHuamMar, «CTOMHUKKU 3arpPR3HeHust NPOAYKTOB nuTanus», «fuuessie nobasku B
NPOAYKTaxX MUTEHWS U UX BIUSIHWE Ha 300P0BLE Yenoseka» U 0hoOpPMUTE UX B BUAE KOMIMbIO-
TEPHON NpeseHTaumMm U NPOCBETUTENbCKWX NNaKaTos.

§ 43. IMTAHUE U 3]IOPOBBE

Becnomumre  ws xypea Ochoebt 300poebs, MTO TAKOE PALHOHA/IBHOE ITHTaHHe,

NHUTAHHE H KAKOBO €10 3HaY4e-

Kniovesoe noHaTue: c6anaHCMpoOBaHHOE pauMoHanbHOe NUTaHue.

Yro Taxoe pauMORILHOE C naBHMX BpeMeH JIIOAM NpuAaBain GONbIIOE 3HAUEHHe

NMUTAHUIO KaK CPEACTBY COXpaHeHusi 3710poBbs. OuuH U3
HHe JU11 310pOBbS YeI0BeKa? OCHOBATe/Iell TMTHEHBI TMTAHUS, W3BECTHBU apabekmit

e ppayu AsunienHa (M68-Cuna, 980-1037), neppbiii paspa-
6oTan npaBuia panMOHalIbHOTO nHUTaHusA. Ero pekomeHJanuu OTHOCHTENHHO
pasHoOOpasusi €bl 1 YMEPEHHOIO KONMYECTBA ee MOTpeONeHus akTyarbHbi JI0
CHX TOP.

BaKHBIM TPHHIMITOM PAIIMOHAILHOTO ITHTAHKS SABJIsieTCs cOOMOCHHE aHepee-
muvecko020 bananca opzanu3ImMa, TO €CTh KOJIMYECTBO 9HEPTHH, KOTOPOE IOCTYNA-
€T B OPTAHM3M C €JI0H, I0JKHO OTBEYATh €ro IHEePreTHYeCKHM pacxoaM (cum. npu-
noxcenue 2). Ecnu anepreTHyeckue pacxo/ibl MEHBIIE, YeM KOJIHUYECTBO SHEPIUH B
ynoTpebisieMOl NHIE, YBENHYMBAETCS Macca Tela NMPeHMYUIECTBEHHO 3a CYeT
®Kuposoii Tkanu. (3adanue. Ilodcuumaiime, CKOILKO IHEPeUL NOMPAYEHO NPU HA~
nucanuu KOHmpoavHot pabomel, echu npu nucvme va 1 kz maccol venosex mpamum
6,3 x/lnc 3a 1 uac.)

PaunonanpabpiM muTanue 6y/1eT TOILKO TOT/a, KOT/Ia B OPraHu3M ¢ IHIEeBbIMH
npoAykTaMu GyayT MocTynaTh BCE TMHTATE/LHBIE BELECTBA, BUTAMWHBI M MUHE-
PATHHBIE COMM B KOJHYECTBaX, HEOOXOMMMBIX I €r0 HOPMATBLHON KU3HEHes-
tespHOCTH. [loTpebHOCTE YeioBeKa B IMHTATENHHBIX BEIECTBAX ONPEAENSeTcs ero
MAaccoii, BO3pacTOM H YPOBHEM [IBUTaTeILHON
aKTUBHOCTH. YeM MeHbINe BospacT, TeM 6oJib-
e 6eska HeobxoKuMO Ha 1 Kr Maccehl Tena (ca.

Juazpammy).

3apaHue. PaccMmoTpuTe guarpaMmMy M nonpo-
OyiiTe oTBETUTL, NOYEMY 4YEeM MeHblle BO3pacT

8-12 pebenka, Tem Gonbwe Genka HeoGxopuMo yno-
ner—2,51 Tpebnate.

' ,,‘,,; o P CyTounas norpeGrocTs B 6enkax, Kupax u

e o g YIJIEBO/IAX JUISA JIETEH U MOAPOCTKOB NPHBEZIEHA
B Tabmine Ha c. 117. Jlist B3pocibix HeoOxomH-
MO€ Kon4ecTBo Geska B cyTKH Ha 1 Kr Macchr
coctasnsier 1-1,2 r. 3anaTus dusnIeckuM

TPYZAOM, CIOPTOM TPeOY 0T YBeIndYeHst NoTped-
nenns 6enkos Ha 20 % oT 06MKX HOPM.




Cyrtounas norpeGrocTs B Helikax, }KHPaX H YTIeBoJIax Juls Jieteii M noipocTKos (B r)

| (romw) obLiee KOMMYECTBO | B TOM YMCJIe XMBOTHHE OeKH . '
12-14 90-110 64 90-100 350-380
15-17 100-120 68 90-110 420-450

Hepoctatok aMiHOKHCIOT, MMHEPaJIBHBIX CONei U BU-
TAMMHOB B HEKOTOPHIX 1IPOJLYKTaX KOMIEHCHPYETCst pas-
HOOOpasHbIM nuTanueM. Hanprmep, B rpedHesoit katlie He
XBATAET HEKOTOPBIX AMHHOKHMCJIOT, HO TIPH 11 €HUN
€€ ¢ MOJIOKOM 3TOT HEIOCTATOK KOMITEHCHUPYETCS.

PasHooOpasHasi €/1a y/IyuIaeT anfieTut, CeKPerio mi-
IEBAPHTELHLIX COKOB, YTO CIIOCOOCTBYET JIydilieMy ee
yesoennio. Ilurarses xenarebHO yeThipe pasa B ieHb. Ma-
TEPBAJ MEJK/TY €/1011 HE JIOJUKEH TIPEBBILIATD IIECTH Yacos.

3asrpak A0KeH OBITh MHTATE/ILHEIM M COAEPAKaTh He
Menee 25 % CyTOYHOro parnoHa, obet — 35 %, NoIHIK —

il
20 % u ykuH — 20 % cyTO9HOro paruosa (cm. duazpammy). : dasepax
BaxxHo, 4To6bI B CyTOYHOM parHoHe 610 I0CTaTOYHO O Ofen
OBOILEH, copep)ammx kaeTyarky. Kietyarka xots 1 He - VHmmn :
HH

TepeBapHBAETCS, HO OTHOCHTCS K TakK HasbiBaeMbIM Gas-
JIACTHBIM BELLLECTBAM, KOTOPbIE CTIOCOOCTBYIOT IBUTATENh-  CoOTHOWEHME CYTONHORO
HOW AKTMBHOCTH JKEJIY/IOMHO-KHIleYHOro Tpakra. O7- paumoHa
cytcTeue OaIaCTHBIX BEIECTB B THINE NMPHBOAMT K

ociabneHuio ToHyCa TOJICTOro KHITIEYHHKa, 3anopaM. Hanonmsis ey ok, KieryaTka
cosaeT olymenme nachienns (curroctn). Msacune u peibrbie 6ir01a peKoMeH-
nyercs noTpebasTs B neppoil nonopuse AHsA. OHM coepXkaT BenecTsa, KOTOpble
Bo36y ) aat0T HepBHYI0 cuctemy. JLuist yxuHa ysumnie 611012 — MOJIOYHbIE M OBOLIHBIE.

ITutanne 101KHO GBITH NOJMHOLEHHBIM M JIOCTATOYHBIM.

Hepocrarounoe maranue (0cobeHHO HEOCTATOK GETKOB ) IPUBOIMT K yMEHbITTe-
HHIO MBIIIEYHONW MACCH!, 1 MBIILI[ CEP/a B YaCTHOCTH, 3a1epKHBaeT POCT U pa3Bu-
THE, CHIDKAET HMMYHUTET, CIOCOOCTBYET yualueHnio HHGEKIHOHHBIX 3a601eBaHMI.

H36bITOMHOE NHTAHKE TAK)KE HETATHBHO BJIMsieT HA OpraHuaM yesoseka. IIpu
nepeefanny o6pasyioTcs NPOMEXYTOUHBIE IPOAYKTE! 0OMeHa, BpeHbIe IS Opra-
HHU3Ma, ¥ B IEPBYIO 0Yepeh /Uit mevenn. M30uiTounas Macca Tena (0KHpeHHE) He-
raTHBHO BJMSIET Ha paboTy TIOKETYI0YHOI JKeiesbl, YTO CO BpeMeHeM MPHBOMMT K
BO3SHUKHOBEHMIO caxapHoTO anabeTa W CepAevyHO-COCYIAMCTHIM HapyUIeHUsIM.
Jlrony, y koTopeix Macca Tena Ha 30 % mpesbiiaer HOpMy, kuByT Ha 10-15 ner
MEHBII1€e TI0 CPAaBHEHUIO C JIIOIbMH C HOPMATBHOI Maccoii Tea.

OBOBLHWUM 3HAHHUSA

PanuoHalbHOE NMUTAaHHE — O/IMH M3 BAXKHBIX (DAKTOPOB COXPaHEeHHs 3710POBbS.
TIpH TAKOM NHTAHHH B OPTaHHU3M TTOCTYNAIOT Pa3HooOpasHkle MHTATeIBHEIE BelecTBa
B KOJIMYeCTBAX, HEOOXOMMMBIX VIS HOPMAJILHOH XusHezestensHocTH. Hepocrta-
TOYHOE IMUTaHUE, KaK ¥ U3OBITOYHOE, IPUBO/UT K Pa3BUTHIO 3a00/1€BaHHIT MHOTHX
OpraHOB U (PU3HOJIOTHYECKNX CHCTeM opranmsma. [103TOMy HyXHO ynoTpebmnsiTe
THIIY B COOTBETCTBHH C IHEPreTHYeCKHMH 3aTpaTaMHi OpraHu3Ma.

A NPUMEHMWTE NOJIYMEHHbIE 3HAHUS .y

Buibepume npasunsnvtii omsem (00un UTU HECKOTILKO)

1. Pewmme 3adauy. Onpepenvte KOJIWYECTBO IHEPIHH, KOTOPast BLIAEIMTCA TIPH OKHCJIE-
HHUM 1 MOMB IIIOKO3bL, €CJIH TIpH oKuclleHnn 1 T aroro Bentectsa Boiaensiercs 17,2 k/x
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SHepryM. YpaBHeHHe peakiu okucenusi mmokosw B mpimiax: CgH,04 + 60, =
=6H,0 + 6CO, + Q: a) 309,6 k/1xk; 6) 3096 k/lx; B) 1548 x/1x; r) 154,8 k/[x.

2. Pewume zadayy. Onpepennte snepretideckylo uexnocts 50 r muennunoro xmieba,
ecsu B HeM copepokutest Genkos 2,85 1, supos — 0,2 r u yrnesosos — 28 1z a) 53,8 k/lx;
6) 5384 k/lx; B) 481,6 k/1x; r) 48,1 k]1xk.

3. Cxoncrpyupyiite orser B Buze Tabumigs « Moii pesuM UTanmsi».

4. Y10 Takoe sHepreTHyeckuii Gananc oprannama? OOpACHUTE, HA YTO TPATHTCS SHEPINA,
KOT/Ia YENOBEK MPOCTO CIIOKOHHO JIEKHT.

5. Kax ofbacunTs 101 dhaxt, uto 6enku Msca, ecam ynorpebastrs ero BMecte ¢ xaeboM, yc-
BauBaloTcst Ha 75 %, a ¢ opowamu — Ha 90 %7

AOKAXEM HA NPAKTHUKE
NPAKTHYECKASI PABOTA Ne 5
Te m a: AHTpONOMETPHYECKNE USMEPDEHHNS

OGopy/noBanHe H MaTepPHaNbi: POCTOMED, MEJMITIHCKHE BECH], CAHTUMETDOBAS JICHTA.

Xoxa pabGortnl
. MameprTe cBoli poct.

. C nomo1pio BeCOB OTPeIE/INTE CBOIO Maccy TeJia.
OnipesiesiTe cBOIT POCTO-MACCOBBII MOKA3aTe b, BBIMHTAst OT NMoKasatesis pocta wupy 100.

. Cuumurre Mepku ¢ purypsl (paboTy BUIONHSITE NAPaMH: AEBOYKH € JICBOYKAMU, MaJTh-
YMKH ¢ MatbuMKami). CpaBiHTE JanHbie H3Mepenuii (UIMHa HOT, OKPYXHOCTD IieH,
TPY/H, TaTmH, Gejiep, 3a5CTh:) BYX-TPEX YeJIOBEK M OTPEACNTE CPe/IHEe 3HAYCHHC.

5. CpasuuTe CBOM aHTPOTIOMETPHYECKHE JAHHBIE C ONPEAETICHHLIM CPEJHNM 3HAYEHHEM
10 KJIACCY.

6. Cuenaiite BLIBOJbL.

O

NMPAKTHYECKASI PABOTA Me 6
Te M a: AHaNu3 MHOMBUAYANBHOIO NATAHWS 38 CYTKH M COOTBETCTBHE €ro HOPMaMm

OGopynoBanue ¥ MAaTepHANBL MUKPOKAILKYJISATOP, TabIMIbl XUMHUECKOTO
COCTAaBa ITHIIEBLIX IPOYKTOB U UX KaJlopHitHoCTH (npuioxcenue 3).
Xona paborm

1. CocraBbre MHAMBHYATbHbL PACTIOPSAOK JIHS W MOACYMTAITE IHEPreTHYECKHE Pacxo-
JIbL CBOETO OPraHmM3Ma.

2. Oll])e}]e..l'lli'!'lj CBOi1 nuLLeBoi panHoH OTHOCHTE/IBHO COAEPXKaHHA B HEM 66..'11{03, HKHPOB
H YIJIeBOJ0B.

3. 3uas Maccy | Bo3pacT, paccuyuTaiite HeoOXoaUMoe KOM4ecTRBO anepruM (B k/Ix), Ko-
TOPOE COAEPKHUTCS B ONPE/EICHHOM BaMH KoJH4ecTBe 6/TKOB, JKMPOB, VIJIEBOIOB.

4. Haiimyme pasHMIly MeXIY NOCTYIUIEHHEM W 3aTPaToH SHEPTHH.
5. CpenaiiTe BBIBOJIBL

| CAMOKOHTPO/JIb 3HAHUIM NO TEME 1

Buibepume npasunvnbiii omeem (00uM U HECKOTIHKO)

1. ¥Ykaxure, Kyaa, B KOHEYHOM CHETE, TIOCIIE MHLIEBAPEHNS IIOCTYIIAIOT IHTATELHbIE Be-
LIECTBA: @) B MPAMYIO KMIIKY; 6) K KJIETKaM ¥ TKaHAM; B) B KPOBE; I') B Jmdy.

2. VkaxuTe OpraH, B KOTOPOM BbIpalaTbIBAETCs KETb: &) JKeAYA0K;: 6) BEeHaATHIICPCT-
Hasl KHIIKA; B) I€YE€HB; I') JKETIHBIH My3HIPh.

3. YKaxuTe BelUECTBAa, KOTOPHIE PACIEITUISIOTCH 10J AefiCTBHEM (DEPMEHTOB CJIOHBL .
a) 6enkn; 6) JKAPBL B) YIIEBO/IBL T) COJb.

4. Vxaxure (pepMEHT, KOTOPBIH MPHHMMAET YYACTHE B PACHIEIVIEHHH OEJIKOB B KMIIEYHHKE:
a) nencuy; 6) aMunasa; B) IMIIA33; ') TPHIICHH.



5. VKaXHUTe BEIECTBA, KOTOPHIE B OPraHM3Me YeJI0BeKa 00bIMHO He IIPOM3BOJSATCS: @) Top-
motbl; 6) depMenTsl; B) BUTAMHHBL

6. Buibepure BUTAMUH, KOTOPBII MOBBIIACT CONPOTHBIAEMOCTH OPTaHM3Ma K IPOCTY/L-
nbiM 3abonieBannam: a) A; 6) E; 8) C; r) D.

7. Vxaxnte obuiee Mexy hepMeHTaMy, BATAMHHAMH H TOPMOHaMIT: a) 00pasyioTcst B Op-
rasmame; 6) NPHHMMAIOT yyacTHe B 0OMEHe BEeUECTB; B) HMEIOT OeIKOBYIO NPHPOAY;
I) BLINOJHAIOT KATATHTHYECKY 10 (DYHKIMIO.

8. Vkaxure oprad, B KOTOPOM 3allaCaeTcsi YIJIEBOJL TJIMKOTeH: a) XKesylokK; 6) neuenn,
B) HOUKEIYA0MHAS JKeJIe3a; I') KHIETHHK.

9. Ykaxkute cpeay, B KOTopoii akTvBeH (hepMeHT Tericui: a) wenovHas; 6) kucnas;
B) HEHTpATbHAA.

10. YcTanoBUTE COOTBETCTBHE MEXLY OEIKaMM, YINEBOAAMY, XHUPaMH U UX NPH3HAKAMM:

1 Besiku A NpPoNyKTaMK pacIieryIeHNs SBJAI0TCS TIUIEPHH H )KHPHbLe mcnom
2 ¥rnepoap | B npoaykToM pacuienieHus SBIAETCS [J10K03a
3 XKupwi B uuKoraa He OTKJIaAbIBAIOTCS NP0 3a11ac

[ npojyKTaMu paciieiieHHs SBASITCH aMHHOKHCJI0TbI
I npu pacmennienny 1 r Beutensercs 39,1 kJx anepruu
E npu pacmennenun 1 r segensercs 17,2 k/lx snepruu
K BcacoiBaiotes B My

11. Tovemy nocae ynorpetuienns 6oratoii GeKamMu MMM J0JbIE HE 4y BCTBYETCS MOJIOA,
YeM TIOCJIE €/IbI, KOTOPasi COCTOMT B OCHOBHOM u3 yriesoaoB? Obochyiite oTser.

12. Cocranbre cxemy «B3auMOCBsi3b NHIEBAPHTEILHOH W KPOBEHOCHOM CHCTEM».
L]

TEMA 7
TEPMOPETYJIALIUA

Jlns yesiosexa B nerkoii onesx/ie KoMpopTHOI
ABJIAETCs Temneparypa sosayxa +19..21 °C,
6e3 opexxet + 26...28 °C. HTo mpoucxonuT ¢
YEJIOBeYECKHM OPIaHH3MOM, KOFZIa TeMIle-
patypHbie TiapameTpbt namensiores? Kak
OPTaHM3M YEJIOBEKa MpHCnocabinBaeTcest K
YCJIOBHSM BHeTIHei! cpeshl?

§ 441, KOXKA KAK OPTAH IIOJIAEP)KAHHSA
TEMIIEPATYPBI TEJIA YEJIOBEKA

Benomuurte s xypea @usuka, 4To Takoe TeMieparypa; s Kypea Quauueckas zeozpadus —
OT 4€T0 3aBHCHT TEMIIEPaTypa Ha 3eMHOH MOBEPXHOCTH.

Knto4eBbie NoHATUS U TEPMUHLL: SNUAEPMUC, COBCTBEHHO KOXa (Aepma), NoAKOX-
Hasn XMPOBAaA KNerT4yarka, HOrmM, BOJIOChI.

TTo OTHOWIEHHIO K KaKIOMY (hakTopy OKpYJKaloll€eil cpe/ibl OpraHia3M Bbipaba-
THIBAET ClEIMMUYECKHE TPHCIIOCOOUTENLHEIE PEaKlHH, TO €CTh afallTHPYeTCs.
ANanTanus — 3mo Npoyecc Npucnocobrenus K ycaosuam cpedvi. B opranname QyHk-
[MIO AZIANTALMH BBINOAHSIOT (hH3NOMOrHYeCKHE CHCTEMbI HITH OT/IE/IbHBIE OPTaHbl.

Teno yenoseka NOKPHITO koxcen. OHa siBisiercsi 6appepoM MEXy BHYTPEHHEH
W BHENIHeH cPeioii OPTaHH3Ma H BBINOJIHSET pasHooOpasHble (PyHKIMH, HAPABIIEH-
HBIE Ha a/1alITAIUIO YEJIOBeKa K BIHSHWIO BHENIHEH CPe/IbL.

e
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Kaxue ¢Yﬂlﬂ1ﬂ“_ Koxa — s1o muorodynkunonanshsii oprat. Ee dyHkunm

BAINOJHSeT Koxka? TPHBEIEHBI B Tabauie.
Tabnuya
Xapaxrepuctuka pyuximii Koxkn
DyHKIAH KOKH XapakrepucTuka

Tepmoperynsimonnas

VYuacrue B perysiiiu Teniosoro obMeHa ¢ BHenIHeil cpesoif, okono
82 % Bcex TensioBbIX PacXo/IOB OPraHU3Ma IMPOUCXOUT YEPES KOKY

Penenrophas (Koxa —
OpraH 4yBCTB)

Coznepxut penenTopsl, 61arofiapsi KOTOPIM Y€JIOBEK YyBCTBYET TEILIO,
XOJI0L, NPUKOCHOBeHNE, BUGpatimo, 6016, YT NO3BOJISAET €My pearupo-

BATh HA N3MEHEHWS BHENIHEH M BHYTPEHHEH Cpelbl, BOCIPUHUMATD
OKDYXKAIOLLYIO CPeJly W JTyNIlle MPUCNOcaluiMBaThCS K €€ YCJOBHAM

3amuTHas (koxka —|Caysxur GapsepoM Mexy BHelHel u BHyTpeHHel cpesioH, 33um-
oprau, IPHHUMAIONMIL | IAET JAPYTHE TKAHH Tea OT MEXAHUYECKUX U TEPMUYECKUX MOBPEeX-
ydacTie B UMMYHHTETE) | AEHMI, CONTHEYHOTO MATTYYeHHs, a TAKKe He NPONYCKAeT BHYTPb Op-
raHusma 60n1e3HEeTBOPHEIE MUKPOOPraHU3MB! (KJIETKU YHCTOH KOXH
BBUIEJIAIOT BENIECTBO, KOTOpoe umeeT Gakrepuimanbie cpoiicTea),
BPEJIHBIE KHUIIKOCTH, a3kl U Ap.

Jexatenpnas O6umit rasoofMeH NPOUCXOAMT He TONBLKO YePes JIErKHe, HO ¥ YePe3
KOXY, KOTOPas NMOIJIOMAeT KHCJIOPOJL M BBIAETSET YIJIEKHCIIbIH 1a3

BrigenvrensHas Uepes KOXy BBIBOAWTCS YacTh MOYEBHHBI, MUHEDAIBHBIX COMEH M
BOJ1bI (€ MOMOIIBIO TTIOTOBLIX JKeJsie3) .

Ob6menHas YuacTue B peryJsiuy BOIHOTO, COJIEBOIO, YTIEBOIHOTO W JXUPOBOTO
obmeHOB

CuHTeTHYECKAs IpunumaeT yuactue B cuTese (BhipaboTtke) Butamuna D, koTopbiii
NPOUCXOINT NOA AelcTBHeM ynbTpaduonerosrix nyyeit. Hepocra-
Tok BuTaMuHa D B letckom opranuaMe npuBoauT K 3a60n1€BaHnio —
paxumy. Bes aToro ButaMuHa 1iioxo ycsausaercs kansiuii (Ca)

Jleno kposu B KpOBEHOCHBIX COCYZIaX KOXH B3POCJOTO Y€JIOBEKA MOXET 3ajiep-
*uBaThes Ao 1 1 Kpoeu

Camoouncrurensnas | [IocTOSHHOE OTWENYNIMBAHWE OTMEPLIETO BEPXHETO CJIOS KOXH

NPENOTBPAINAET NMPOHUKHOBeHue GakTepuil B APyrHe TKaHu U cno-

colCTBYET €€ BOCCTAHOBJIEHUIO

- ,...m ._eﬂ -

Bce nepeunciennsie hyHKIMH KOXH CBSI3aHBI C OCOGEHHOCTSIMY €€ CTPOEHWSI.

Kozxa — 510 Hanbossnnimii opray, o61mas 1iomams KoToporo
Y B3POCJIOTO YeJI0BeKa cocTasisier npubasutensHo 1,5 —
2 m?, ee macca — 2-3 KT, TormpHa (6e3 knetyatku) B cpentem — 2—-5 mm. Koxka 60-
Jiee TOHKasd Ha TeX yyacTkaX Tesa, KOTOpble MeHbille MOUIAITCS TPEHUIO U [iei-
CTBHIO CHJIbl (HanpHMep, BHYTPEHHsIsI TIOBEPXHOCTH Ipeiuiedbsi), 6onee rpy6as
Tam, T7ie Gosnbuie Harpysku (HampuMmep, NoaouiBel HOr). [IpOMSBOAHBIMU KOXKH
SABJISTIOTCS! HOTTH U BOJIOCHL.

Kosxa coctout u3 tpex cioes (prc. 99): BHenHero — snuaepmMuca, COGCTBEHHO
KOXH — JIEPMBI U NOIKOXKHOM )KWPOBOM KJIeTYaTKH.

IMHAEPMHC — 3TO CJIOH KOXH, 06pa3soBaHHBIH MHOTOCJIONHBIM TIOCKUM STTHTE-
Jvem. OH, B CBOIO OY€peIb, AETHTCS Ha JIBA CJI0S: IOBEPXHOCTHEIH — po20860ii v 60-
nee rnyOoKwii — pocmxoesiil. Porosoii cJioii 06pa3oBaH H3 MEPTBBIX OPOTOBEBITHX
KJIETOK, KOTOPBIE IJIOTHO NMPHJIETAIOT IPYT K APYTY. EXXeIHEBHO ¢ NIOBEPXHOCTH KO-
AW OTIENYIINBAIOTCA THICAYM MEPTBLIX KIETOK, O/JHAKO OHA He TOHYAET, IOTOMY
4TO TYT K€ BOCCTaHABIMBaeTcs. PocTKOBBIH C0H COCTOMT M3 KJIETOK, KOTOpHIE
HOCTOSIHHO IENIATCS W obeCTieynBaloT pezenepayuro (OT JIaT. pezeHepayio — BO3-
pOXieHHe, Bo30OHOBNEHNE) — Bo30OHOBIEHHE KIETOK KOXH. B anuaepMuce ecTh

e w——



OpOroBeBLwiA Cnow
anupepmuca

MbllLEa BONOCA

NnoToBan xenesa
———

cobcTBEHHO
KOXa

PeLenTopbl KOXM

XUPOBLIE KNETKN

NOAKOXHAR

Puc. 99. CtpoeHvie koxw. (3aganme. BcromHuTe u3 kypca Bronorvs, 410 Takoe anuTemansHas
TKaHb, KAKME B! MUTEHA Bbl 3HAETE 1 4TO TaKoe pereHepauus. )

KJIETKH, BHIpabaTHIBAIONME TEMHEIH NMIMEHT — Meranun. OH 3alMLIaeT KOXy ot
U3OBITOYHOTO yALTPaHONETOBOTO H3JTyYEHUSL.

TTo/ SMMIEPMICOM Y YENTOBEKA PACTIONOKEHA COOCMEEHHO KoJa, NIH depMa
(0T Tpey. depma — Ko¥ka) — ITO CJI0il IOTHON COEIMHUTEILHON TKAHK, cocToANMN
M3 3JIACTHYHBIX M KOJUIATEHOBBIX BOJIOKOH. (Benomuume, umo maxoe coedunument-
HAS MKaHb, KaKue 6Udbl COCOUHUMENLHBIY mKaHel 6vt 3naeme.) Bonokxa npupaiot
KOKe 3TaCTHYHOCTS, 61arofapsi yemy JelIoBeK MOXeT ¢BOGO/IHO BBUTOHSTE PasHO-
obpasHble IBYXEHUs. B TOM, 9TO KOXe CBOHCTBEHHa 3JIACTHYHOCTD, BBl MOMKETe
ybenuthes. ECM OTTSIHYTh €€, HAlpHMep, Ha THUIBHOI CTOPOHE KHCTH PYKH, TO KOXa
PACTAHETCs, HO KaK TOJIBKO €€ OTIyCTHTe, IPHOGpeTeT MPeXHee COCTOSTHAE.

B coBCTBEHHO KOXKe HAXOMIATCS! pasHble PelernTopsl (HAIpHMEp, mepMo-, MeXano-
1 Gonesvie peyenmopuwt, Grarofapsi KOTOPHM HeJOBEK YYBCTBYET TEILIO, XOMOJ,
TIIPMKOCHOBEHHE, GOJIb ), CATbHBIE U NIOTOBBIE JKEJIe3bl, BOJIOCSHBIE CYMKH, KPOBEHOCHbIE
u simmaTHYeCKHe COCY L.

Canvivie scenie3vi BRICSIOT CEKPeT — KOXKHEI xkup. Pacnosoxensl 0HY Tpe-
MMYIIIECTBEHHO Ha TOJIOBE, JIMIIE ¥ BepxHedi yacTy cnuHbl. KoxHblil XHp cMasbiBaeT
KOXKY M BOJIOCHI, CMsiTdasi WX, He IIPOITYCKAET BHYTPb Te/Ia BO/LY W BPE/HBIE BEIECTBA.

HMHTepecHo 3HaTh, 4TO... 3a cyTku BblensneTcs 0ko0 20 I KOXHOIo X1pa.

IHomoewte jncenesvi MMer0T B TPYOOY€EK, KOTOPBIE HAYMHAIOTCS IUIOTHO 3aKpy-
yeHHBIM KTy6ouKoM. BEITpsiMiieHHas yacThb Takoif TPyGOYKH — BRIBOAHOH NPOTOK
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HIOTOBOI JKEJIE3bl — OTKPBIBAETCSI HA MOBEPXHOCTH KOXu oTBepeTHem. KayGouku
OILJIETEeHbl KANMJI/ISIPAMM, YE€pe3 CTEHKM KOTOPBIX M3 KPOBH B NOTOBBIE JKEJIE3hl
NONA/IAeT BOJA € PACTBOPEHHBIMM B HEeHl MHHEpPa/bHLIMM COJIIMH, MOYEBHHON ¥
HEKOTOPBIMM APYTHUMH BertecTBamu. Tak o6pasyeTcst 10T, KOTOPhIH BHIEISETCS HA
NOBEPXHOCTH KOXH YEPe3 OTBEPCTHS BLIBOAHBIX TpoTokoB. [1oT 1o ceoemy cocrasy
noo6eH Moye, HO 3HAYNTETHHO MEHBINeli KOHUEHTPalMK. 3a CYTKH Y B3POCJIOTD
YEeJIOBEKa IMPH OTHOCHTEJIHHOM T1OKoe Bhyiensietcst 500 mut nora.

MHTepBCHO 3HAaThb, Y9TO0... MonoyHbie Xeneabl CYUTAIOTCA BUOOUIMEHEHHLIMU
noTosbiMu xenesamu. OHU COCTOST U3 15-25 XeneancTuix 4ones, CrocobHbIX Buipa-
6athiBaTh MOSOKO. PassnThbl TNLLb Y XEHLNH.

B cobcTBeHHO KOKe (JIepMEe) CONEPIKATCS BON0CAHBIE MEWKY, WM (DONIUKYbL.
Kax/ibiit M3 HUX coejuen ¢ Memiiei, nogsumaonieii sosoc. Koraa vam xonozgno
WM CTPANITHO, 9TH MBIIIBI COKPAAIOTCS, B PE3yIbTATe YeTo HNOAHUMAKTCS BOJIOC
M KOXa BOKPYT Hero. Bosnukaer Tak HassiBaemast I'ycHHast KOXa. ITo ofiHa H3 3auuT-
HBIX PeaKiUii OpraHu3Ma, KOTOpas YMEHBIIAET OT/a4y TEIIA YEPE3 KOXKY.

Hoaxoxuas JKHPOBas KIETHATKA HAXOAMTCS NOZ AEPMOIT, M 9TO caMblii rryGoKmii
CJIOH KOXKHM, COCTOSIMI W3 TUIOTHBIX COEAMHHMTENBHOTKAHHBIX IyYKOB, MEX/Y
KOTOPBIMH PACTIOJIOXKEHBI XKHPOBbIE KJIeTKH. B HeKOTOpBIX yuacTkax Tesia (Hanpumep,
HA )KMBOTE) €€ TOJNIMHA JIOCTUTAeT HeCKOIBKHX caHTHMmeTpoB. KieTku nonkoxHoii
JKMPOBOH KJIETYATKH HAKATUIMBAIOT YACTHIIBL JKMPa, KOTOPHIE MOTYT MOJHOCTHIO 3a-
NONHATE UX. ZKup NONKOKHO#H KIeTYAaTKH — 9T0 cBOe0OpasHblil 3aNac MUTATEIbHEIX
BEIECTB, HCTIONb3YEeMBIH NP TOJIOIAHKMH; OH 3alMINAET OPTAHW3M OT NEPEOXIaK-
JEHNS, CMATYAET COTPSICEHNs! H YAaphl. ‘

HurepecHo 3xartb, §TO... Ha kaxaom 1 cM? KOX# pacrosnioXeHo okono 6 maH
knetok, 5 Teic. peuentopos, 100 NoToBbix # 15 canbHbix xene3, 200 601eBbix TOYeK.

Kaxoss! TPOM3BO/IHBIE koxy |POM3BOIHBIE KOXH — 9TO HOITH U Bostockl. Hormu siisi-

W KAKOBO MX 3Hayenne? 10TCS MPOM3BOHBLIMM POTOBOTO c/iosi anmaepmuca. O6pa-
. THTE BHUMaHWE Ha cBoM HOITH. Kakoe y HHMX cTpoeHue?
ITO TJIOTHBIE OPOTOBEBIINE TIACTHHKH, ITOKPHIBAIONIME THLIBHYIO TMOBEPXHOCTh
KOHYMKOB (Da/laHT MasblieB, KOTOPHIE HA3BIBAIOT HoZmesvimu naacmunkamu. Horre-
Basd IUIACTUHKA PACTIONIOKEHA HA HOZMEBOM JIoHe U OKPYXKeHa KOXKHOM CKIAJIKOMN —
HOZMEGbIM BAAUKOM. Y HOITS PAa3/MYaloT nepeiHuii cBoGOAHBIN Kpaii, TeJIo U Ko-
peHb. Y4acTOK HOITEBOTO JI0XKa, Ha KOTOPOM PACIOJIOKEH KOPEHb HOTTS, SIBJISETCS
MECTOM €ro pocTa. 3/1ech KJIeTKH HHTEHCHBHO
PasMHOXKAIOTCS, NIOCTENEHHO POTOBEIOT U IPO-
JIBUTAIOTCS HOTTeBbIM JIoxkeM. CKOpocTh pocTa
Horts cocrasisiet 0,1-0,2 MM B cyTkn. Ha pykax
HOI'TH MOJIHOCTBIO 3aMeHsTIoTCes 3a 3—4 mecsita.
Ha Horax — 3a 68 mecsines.

HHTepecHO 3HaTk, YTO... Penbed KOXu Ha
naneyax o6pasyeT HerNnoBTOPUMbLIA ~— Y KaX[oro
4esioBeka cBo# — pucyHok (puc. 100). 3ToT pucy-
HOK CHUMaIOT KDUMUHANUCThI B BUAE OTNEYarkos
nanesyes, YT0 NOMOraeT HaMTH NMPECTYNHUKOB.

Bonocsl SBASIOTCA NPOM3BOAHBIMH IEPMEL

1 00pa3yioT BOJOCSIHON IOKPOB ONpeleneH-
HBIX y4acTKOB KoXxH. Kaxzaprii Bonoc coctout
u3 kopus u cmepxwcna (cm. puc. 99). Kopeno
PACTIONIOXEH B 6010CAHOM MetuKe, unu hommu-
KyJie, W 3aKaHYNBAETCsl 60M0CAHOU NYKOBUYEIL.
- Kaxamrit domnmkyn coepyinen ¢ Muimedt, Ko-

Puc. 100. Pensed koxv Ha pyke TOpas 1epxuT Bonoc. CHU3Y B BOMOCSIHYIO JIy-
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KOBMILY BXOIMT 60J0CAHOU COCOUCK, K KOTOPOMY TO/IXOAAT KPOBEHOCHBIE COCYIBI ¥
HepBbI, ObecrieynBaIolINe MHTAHNE U YYBCTBHTEILHOCTE Bosioc. Cmepacent Bosioca
BBICTYIIAET HaJl IOBEPXHOCTRIO KOXKH. OH 06pa3oBaH KOPKOBEIM BEIECTBOM H Ky TH-
KyJ0ii. PacTyT BOJIOCHI TaK 7K€, KAK M HOI'TH, 33 CYET JIeJIEHHS KJIETOK POCTKOBBIX CO-
COYKOB BOJIOCSTHOM JIYKOBMIIBL.

OBOBLMNM 3HAHUSA

CHapy»H TeJI0 yeJoBeKa TMOKPHITO KOXeii, KOTopasi COCTOMT U3 3IH/IepMHCa,
coOCTBEHHO KOXH (JIEPMBI) M TIOKOXKHOI XKMpoBOH KieryaTku. Koxa — mHoro-
$yHKImOHATBHEIH oprad. OHa BBIIOIHAET TEPMOPETYAIMOHHYI0, PELENTOPHYIO,
3alMTHYIO, BBIIEIUTENIbHYIO, OOMEHHYIO, IBIXaTelbHYIO, CaMOOYHCTHTENIBHYIO
(yHKIMH, a TakKe MPHHUMAET y4acTHe B CHHTe3e BHTAMHMHOB, SIBJAETCS JIENo
KPOBH B opranm3me. Hormu ¥ Bo/1oChl — NPOU3BO/THBIE KOXKH.

o NMPMUMMEHUWUTE NONYYEHHBIE 3HAHUA

Boibepume npasunvubtii omeem (00u Uil HECKONBLKO)

1. VkaxuTte BUTAMUH, KOTOPbIH 00pasyeTcst B KOXeE 107l IeHCTBHEM yIbTpahoNeTOBBIX
Jyueii: a) A; 6) By;8) G 1) D.

2. VkaxuTe COCTABIAIOLIYIO KO3k, Gi1arofiapst KOTopoi, HeB3upasa Ha TOCTOSHHOE OTUIeNTy-
LIMBAaHUE BEPXHET0 CJI0S KOXKU, OHa He YTOHUAETCS: a) POroBOH CJI0# smiiepMuica; 6) pocT-
KOBBIH CJIOM 3MUAEPMUACS; B) KPOBEHOCHBIE COCY/LBL IEPMB; T) CATTBHBIE KeJiesbl JIepMBbL.

3. Kaxoe 3HauyeHHe UMEET 3JIACTHYHOCTD KOXH ?

AOKAXEM HA NPAKTUKE
JIABOPATOPHASI PABOTA N2 5

Tem a: CTpoenMe KOXH, HOITs, Bonoca (Makpockonu4ecxoe v MMKpOCKONH-
Yeckoe)

O6opyAoBaHHE H MaTEePHAaJbL MUKPOCKOI, BOJIOCHL, MUKPOMPENapaThl KOXH,
NpeAMETHOE CTEK/I0, IACTIIVH, PYYHasA JIyna.
Xoa paboTwl

1. PaccMoTpuTe KOKY OTKPBITHIX yacTeil Tesa, Hanpumep pyk. O6parute BHUMaHKE Ha
IBET KOXU, XapaKTep ee MOBEPXHOCTH, YIIPYTOCTE.

2. Belyuynute crpoedue Horrsi. 3apucyiite cTpoeHne HOrTsi ¥ TIOJUUIINTE ero YacTu.

3. BolyuuTe cTpoeHHe BOJOCA, 3apucyiTe YBHAEHHOE W NOAIULINTE YaCTH BOJOCA.

4. Cpenalite BHIBOJIbI,

§ /5. POJIb KOXKU B PETYJISALNU
TENJOOBMEHA

Becnomuure u3s xypca @usuxa, 4ToO Takoe TeMNepaTypa Tena, Kak e€ U3MepsioT, B Yem
CYTh Tenno0T/auyu; U3 Kypca quux, YTO TAKOe AK30TepMHYeCKHe Peakiiiu;
u3 kypca OcHoebl 300poebs, KAKHE TePMOMETPbl HCTIONIB3YIOT BO BPEMS W3-
MepeHHs TeMIIEPATYPhl TeJ1a YeJIOBeKa.

KnioyeBbie NOHATUA 1 TEPMUHLL TepMOperynauvs, Tennonpoaykuvs, Tennooraa-
ya, napooBpa3osaHue.

g e JIny 0OBIYHBIX YCJIOBMSX Y 3/I0POBOTO YeJIOBeKa TeMilepa-
Typa TeJa OTHOCHTENBbHO NOCTOSHHAs W /IePKHTCA B
npezienax +36,5..36,9 °C. B Teyenue cyTok Temmeparypa
— —— e MOeT m3MeHsaAThest Ha 0,5..0,7 °C: jmHeM oHa HeMHOro
BbIIIIE, YeM HOoublo (puc. 101).



© 37,5 s 3apaHue. PaccmoTpuTe Ha pucyHke rpadmk
q W3MEHEHWA Temnepatypbl Tena uqenoBeka Ha
37 = NpoTsxeHun cytok. OTyero sTo npoucxoput?

\ Korpa remneparypa camas Boicokan? Mouemy?

[Touemy Haie Tes0 ¥ B MOPO3HbBIi JIEHE
3UMOIi, M B JXapKuil IeHb JIETOM, BO Bpemsi
6810121416182022242 4 6  OTabIXa M pabOTHI COXpaHseT PHOIU3UTENLHO
EPEVE SYTORS0 O/IHHAKOBYIO TEMIIEPATYPY, XOTA B OPraHus-
Py, 107, Cyrosill puiM Temneperypl Me nocTosiHHo obpasyerces Tenso? IloctosH-

TRNE Yenosexa CTBO TEMIIEPATyPbl TeJ1a YeJIOBEKa COXPaHsieT-

cst Gnarosiaps npucnoco6JIeHHIo0 opraHu3Ma

K MBMEHEHHAM TEMTIEPATYPhI, KOTOPOE OCYHIECTBIISIETCS 3a CHET MePMOpPeYNAUUU.

CooTHomenye TemnepaTypbl BHENIHEH CPe/ibl 1 TEMIIEPATYPBl TeJa OINpENEeNser

XapaKTep JIeATeNbHOCTH CHCTEMBl TEPMOPETYJISIMH, KOTOpasi BKIIOYAET /iBa
npouecca: TersioobpazoBatne (TEIJIONPOIYKIMS) ¥ TEIJIOOT/Iaya.

TennooGpasopanue (TENIONPOYKUMSA) — 3TO MPOLECC MOCTOSIHHOTO 06paso-
BaHWsl ONpe/ieJIieHHOTO KOJIMYeCTBa Tefla B Opranuame yesoBeka. Bel yike 3Haere,
YTO B PE3yJbTaTe HENpPePhIBHOTO PACENyIeHHUsl OpraHuyecKux sentects (6Genkos,
JKUPOB, YIJIeBOJIOB) B opranuame obpasyercs Teivio. OpraHusm yesnoBeka Kak
OTKpbITast GHOJIOrMYecKass CHCTEMA TIOCTOSIHHO OT/aeT 06pa3sOBaHHOE TENo B
OKPYKaIONTyI0 Cpey.

B kypce ¢pm3snku BBl M3yuany siBIeHHe TENJIOOTAAYH, KOTOPOE 3aKII04aeTcs B
TOM, 4TO G0JIee HarpeTble TeNa, KOHTAKTHPYS C MEHee HATPETHIMH, OTAI0T UM Terl-
no. TennooTaaya B opranusme wesioBeKa — 370 OT/IaYa TEIVIa NMOBEPXHOCTHIO Tesa
(xo3keit) u yepes pIXaTesIbHBIe MyTH B 6iM3Jesxaliee NpoCTPAHCTBO, KOTOpoe obec-
neyuBaeT NOCTOSHHBI 06MeH Terna Mexy OKpYyKalolieii Cpeloit 1 OpraHu3MOM.

Temmepatypa BHenmHeil cpesisi 06BIYHO HMXKe TemnepaTypsl Tena. Hame teno
yepes KOXy HelpepsIBHO OT/aeT H3OBITOK TeIIa B OKPYXAIONYI0 CPeay, TeMIepa-
TYpa KOTOPOi 3HAYMTeNIbHO BapbupyeTcs. Takum o6pa3oM coOXpaHsieTcst TeMnepa-
TYPHOE paBHOBeCHe. Y PaBHOBENIEHHOCTD MPOIECCOB 0OPa3oBaHMsl M OTIAYY Terlla
B OPraHU3Me Ha3bIBAeTCs! TEPMOperysineii.

Korza cHmxaercs: Temreparypa OKpyKalonieil cpejibl, pas/[pakalorcsl Xon0/10-
BbI€ PELENTOPHI, B PE3yJIbTaTe Yero HepBHBIE MMITYJIECH 3aTyCKaloT pedpieKTopHbIe
PeaKkilMM, KOTOPhI€ PEryJMpYIOT COXPaHeHHe TeIUla: KPOBEHOCHBIE COCy/bl KOXU
CYKAIOTCS, K KOXKe MOCTYNAeT MeHbIlle KPOBH M TEILUIOOT/Ia4a YMEHBIIAETCS.

Korpa temnepatypa BO3jyXa NOBBINIAETCS, PA3APANKAIOTCS TEIIOBBIE PEIENTO-
Pbl, HEPBHBIE UMITYJIHChI KOTOPBIX 3aMyCKAIOT pe(h/IeKTOPHEIE PEaKIMM, HATIPABJIeH-
Hble HA MOBBIIIEHWE TeNJIOOTayM: KPOBEHOCHBIE COCYIIbI KOXKH PacHIMPSIOTCS, K
KOXe rnocrynaet bobie Kpopy, 61arozaps yemy TEIUIOOTAAYa yBEIHYHBAETCS.

Pacimupenne u cykeHne cocyIoB KOXM Kax/blil w3 Bac Habmoaan. Ipu ouenn
BBICOKOI TemriepaType OKpy»Kaloleii cpeibl (B XapKOM NOMENEHHH) HANIA KOKa
KPACHEET, a ec/IM BBIHTH U3 TETUIOTO TIOMENEHHs] Ha X0JI0J1, oHa Oiemneet. OnHAKO
TOJNBKO PACHIMPEHUe COCYZIOB KOXKH He MoxeT H36aBHTh OPraHu3M OT H3OBITOYHOTO
KonmdecTsa Ternna. Hanpumep, Korjia uesioBeK BHINOMHSET TSKeAyio (hU3HIeCKyio
paboTy, Npolecchl PACHIEIUIEHHs] OPraHHYeCKHX BEIECTB aKTHBU3HPYIOTCS M B pe-
3yJbTaTe B €ro opranusme obpasyercs mHoro teiuia. Opranuam Kak camoperyJiu-
pyemast G1o0ruecKast cucTema nuiraeTcst M3baBuThes OT M36bITKa Teria. B takmx
cilydasx OT/a4ya Terla yBeJHYHBAEeTCS 33 cuYeT pe(dIEKTOPHOTO nomoomaoenenus
(vcnapenve 110T1a) ¢ NOBEPXHOCTH KOXKH, YTO SBIAETCS CAMBIM 3(MDEKTUBHBIM CIIO-
cobom otaun Teria. Vicnapsionuiics not 6uIcTpo 3a6MpaeT W3 OpranusMa H3OBITOK
terna. ITpornece norootienenys HabaopaeTes U B JKapKue JETHUE JTHM.

Ha TepMoperyismyio BIMsIIOT TakyKe ryMOpa/IbHbIE BEIECTBA, KOTOPHIE POU3-
BOIATCA HEKOTOPLIMY XKestesami. Hanprivep, B cocTosTHMM THEBA MM CTPaxa cocy bl
KOXH PacHIUPSIIOTCS ¥ YBeIMYHBAETCS TEIIO0T/IaYa.

=

8

Temneparypa B
npamo# kvwke,t’
8
(4]



JUst HopMmasibHOro (PyHKIMOHMPOBAHMSI OPraHN3Ma B LEJIOM BAXHO, 4TOOBI PO-
Hecesl Tenoobpa3oBaHus U TEIVIOOTAaYM OblM cOATAHCHPOBAHHBIMH.

Ecsim 6B OTCYTCTBOBAIN TEPMOPETYJIAIIMOHHBIE MEXAHN3~
Tepmoperyisuu? MBL K UeMy OBl IPHBEJIO MOBLIILIEHHE TEMIEPATYPHI TeJla

——— 710 42 °C mnm ee camzkenne? MssectHo, uto npu temnepa-
Type 42 °C Genku yesioBeka CBEPTHBAIOTCA, a (DePMCHTEL, KOTOPbIE TOXKE SBJAIOTCS
Genkamy, aKTHBHHL JMIIL B wHTepBase Temneparyp +36..38 °C. Crnenosatenbso,
TEPMOPETYJIsILHMSI MMEET BasKHOE 3HA4YeHHe U1 HOPMaTbHOIO (DYHKIMOHHPOBAHHS
OpraHM3Ma YeJIOBeKa.

340POBLE YEJIOBEKA

e ——

Tepmopezynayuonnvie NPOUECCHl 6 OPLUHUIME HENVEEKA MUNCHO YCUBEPUIEH-
cmeoeams 3axarueanuem. Benomnwume uz xypca Ochosvr 300poevs cnocobet
3aKATUBAHUA.

OBOBLWM BHAHNSA

B opranuame ueoBeKa NOCTOSHHO obpasyeTcest Terto. Ilpyu o6baHbIX yeIoBHIX

TeMIepaTypa Tejia YeIOBeKa JI0CTaToyHO noctosiHuas (+36,5...36,9 °C). Msbbitok
TerJia Halll OpraHi3M OT/I2€T B OKPYJKAOLIYIO CPe/ly Yepe3 NOBEPXHOCTh TeJa, TO
€CTh KOA SIBJISIETCSl OPraHOM TEMJIOOTAa4YH. TepMOperyisilusi B OpraHu3Me Yeso-
BeKa ocyllecTBIsieTcs: peieKTOpHO.

. NPUMEHUTE NOJIYYEHHBIE 3HAHUSA : s 1]

Buibepume npasunvuviii omeem (00un unu HeCKOILKO)

1.

2.

3.

Buifepurte TepMyiH, OTBEYAIOLINIT ONPEAETEHNTO «YPABHOBEIIEHHOCTD MpolieccoB obpa-
30BaHMS M OTAAYM TENa B OPraHu3Me YesIoRekar: a) Terioobpasosanme; 6) TennooTnaya;
B) TePMOpPEryJIsiiIns.

Vxakure, Kakue uaMeHen st NPOUCXOMIAT ¢ KPOBEHOCHBLIMU COCYIaMM KOXKH [TPH TTOBBI-
IIEHMH TEMIIEpPaTypbl BHELIHEH cpefibl: a) K Koxke noctynaet Gonbiue kposu; 6) Kpose-
HOCHBIE COCY/IbI PACHIMPSIIOTCS; B) TENI00TAAYA YBEIUYHBAETCA.

Vxaxkure, Kakue W3MeHeHWs TPOMCXOAAT ¢ KPOBEHOCHBIMM COCYaMHM KOXH TIpH
CHHIKEHNU TeMIIepPaTyPbl BHENIHEN Cpe/ibl: a) cyxKawres; 6) paciumpsiiorTes; B) CyKaKTes
M PacHIHPSIOTCH; I') HE U3MEHSIOTCH.

VetaHoBuTe NPaBUILHYIO HOCNENOBATENBHOCTD MEXAHU3MA TETIOOT/IauM 1IPH OHK-
XeHHOI TeMneparype BHelHeit cpesibl: a) K KOXe NOCTYNaeT MeHblie KpoBi; 6) kpope-
HOCHBIE COCY/IbI CYKAIOTCS; B) TEIIOOT/1a42 YMEHbIIACTCS.

CKOHCTPYMPYHTE OTBET B BHe CXeMbl « MexaHH3Mbl TEPMODETYIALMH W MX 3HaYeHUE».

AOKAXEM HA NPAKTHKE
HPAKTHYECKAS PABOTA Ne 7
Tewm a: MaMmepeHue TeMneparyps! Tena B noAMsILLIEYHOH SMKe

O6opysoBanHe M MaTepHalbl: TepMOMETPb (PTYTHBIH, 37IEKTPOHHBIH, ceH-
COpHBIIt).
Xon paGorm
(II]JCR)(CMOT]’.)EH& JUIS BBINOJIHEHWS B JIOMANTHUX YCAOBHAX
C YYETOM [TPEABAPUTENBLHOTO WHCTPYKTHPOBAHUSA YYHTENEM)

. Ionbaysics TepmoMeTpoM (PTYTHBIM, 37€KTPOHHBIM, CEHCOPHBIM), H3MEPLTE TeMITEPaTy-

Py B TeueHue Hs: yTpou (noce cHa), nHem (iepes obeiom) i BedepoM (1iepei CHOM).

. CpagHuTe nosy4eHHble AaHHbIE, OCTPOiTe rpadKk 3aBUCHMOCTH TeMIIEPATYPH Tena

OT BPEMEHH CYTOK.
Crenaiite BHBOJBL.

o3 e
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$ 46. 3ABOJIEBAHUS KOXHU U UX
NMPODUIAKTHKA

BenomumTe | uro takoe smdiexiponnnie sabonesanusi.

K/IONEBBIE NOHATUA U TEPMUHLI: ASPMATHT, BUTUANIO, CTONGHSIK, NeauKynes, ye-
CcOTKa.

Kaxué P — Bel y2ke 3HaeTe, 4T0 B KOXKE MPOMCXOTUT MHOMKECTBO BAKHBIX

3aGonesanns koxu? MPONECCOB: 06pa3oBaHye 3alMTHONO MUTMEHTA MEJIAHHUHA,

- OGMeH BEIECTB, TeTIOPeryJisiuMs U 1p. (6cnomuume Qyn-

yuu xoxcu). K Tomy xe Koxka — opras, Ha KOTOPEIii IOCTOSIHHO BO3/ICICTBYIOT pa3-

HOOGpasHbIe haKTOPB! OKPY’KAIONIeli cpebl (TeMIepaTypa, CoJHETHOe oburyuenwe,

BPE/IHBIE BEMECTBA, BUPYChI, GakTepuy, rprbbl, HEKOTOPbIE KXUBOTHBIE ¥ Ap.). Peayin-
TATOM HTUX BIMAHUIT MOXKeT ObITh nosiBIenue 3a6onesanuii Koxu (cu. mabnuyy).

Tabnuya
Hexoropsie pacnipocrpanensbie 3a601€BaHNust KOXKH
TIpuunub! BO3HAKHOBE-
bBonesun koxu s Hpusnaxu HpodriaxTuxa
JlepmaruTo! — Bmusinue ¢akropos [ToxpacHenwe, 3yn, | MaGerars Bimsinvis
BOCTaJIeHue BHENIHEH Cpejibl BOCTA/TUTENIBHBIE atux (hakropos, B
KOXH (connue, MOpos, BeTep, | peaxim KOXH caryyae HApeKIN —
XMMHYECKHE BEIecTsa, OOpATUTECSH K Bpauy
HekoTopble Gaktepun )
Butnmuro — Hacnepncrsennnie, [Tosisnenue Ha oT- Ms6erars npeHniBa-
YMeHbIeH’e HEJIOCTATOK B KPOBU AENBHBIX YHaCTKaX | HMs HA COJHIE, 110~
CHHTe3a NHT- mukpoaniemeHToB (Cu, | Koy Genbix HTeH | NOMHATH OpraHusM
MeHTa mMenanuHa | Fe) MHKPO3JIEeMEHTAMU
B KOXe (Cu, Fe)
Cebopes — 3abonesaivie veppuoii | Bocnanenwe cansunix | Ilpusiepsxusatses
BOCTIAJIEHWE W 3HJIOKPUHHOM cucTeM, |>xenes (yrpu), Boane |cbaraHcupoBaHHOTO
CalbHbIX XKeJle3 | HepalMOHAIBHOe KOpHe#t BoJjioc NHTAHUSA
KOXH nuTanHe (nepxoTs)
I'pubkosrie 3apaxenue posbymmre- | [lokpacnenue koxu, |ITpodunarTiyeckue
TIOPAXKEH U NIeM — NPOXCKEBHAHBIM | 3y O6pasoBaHue | MEpONIPHATHSA TOCTE
OTHENBHBIX rpubom poia Kanpupa | sisB, paspymenue nocerenns Gacceii-
YHACTKOB KOXH HOTTEBBIX MIACTHHOK | HOB, Gans obmero
HOJIb30BAHUS
Heauxynes Konrakr ¢ 6oneHBIME Hesbinocumsiit 3yn | Jlep>xaTh BONOCH! B
(nar. neduxymoc — | neAuKyne3om KOXHU YNCTOTE, HE NOJIh30BA-
BOIIB) ThCH YY>XHM rpefHeM
HecoTka Konrakr ¢ 6onpabvu Crmne, nokpacrense, | Maferats koHTaKTa ¢
YecOTKOM HEBBIHOCUMBIH 3y/1 GONBHBIMI YeCOTKOIM,
GBITH OCTOPOKHBIMHU €
4YKUMH BelaMu

Cryuensble KIeTKH STHIEPMIUCA CKIEHBAIOTCS TIGTOM M KOJKHBIM KHMPOM, 3aKy-
HOpWBAs TPOTOKH CATBHBIX M [OTOBBIX Xeie3. ITO cnocobCTBYeT Pa3sMHOXKEHUIO
GonesHeTBOPHBEIX MHKPOOPraHu3mMoB. TONBKO YHCTAd KOXKA MOXKET MOJHOLEHHO
BBITIOJTHSTH BCE CBOM (DYHKLMH, CPEIM KOTOPBIX caMas BAXKHAS — 3al[MTHA.

Moaymaiire! Ha uucToit koxe yenosexka 3a 10 mun norubaet 85 % 60ne3HeTROPHBIX

GaxTepuin, a Ha rpaaHon — vk 5 %. Kakosa npuuusa rubenu BGakTepuin? Kakoi rurneHu-
YECKWIA BLIBOJ, BLITEKAET U3 3TOro ¢akra?



OBOBLUMWM SHAHNSA

Y1068 npeaynpennTh 3ab60neBaHus KOXKH, HyKHO 3a60THThCS 0 ee unctote. Oc-
HOBHBIM F'HIrHeHHYECKHM 1'pEf)OBaHHEM K O/1ex /1€ SIBJISAETCS €€ NPOHHITAEMOCThD J1JI5

BO3JIyXa W BJIATH.

o NPUMEHMUTE NMONYHEHHBIE 3HAHUS ~ |

Buibepume npasunvusiii omeem (00un U HECKONLKO)
1. Viaxure saboneBaHue, KOTOPOE BHI3bIBAIOT YECOTOUHEBIE K/IELM: a) BUTHINTO; 6) cebo-
pest; B) NeAMKYJIe3; [) YeCOTKa.

2. YkakuTe NpUYMHY BO3HUKHOBEHUsI BIIMBOCTH Y JieTeil: a) IpeHeGpeskeHue npaBuiaMu
HYHOI THTHEHBL, 6) cobmonenue NpaBuT TWYHOM I'HIMEHE]; B) NOJB30BAHUE YYXHMU
rpeGHAMY; ) DYKOMOMXKATHE.

3. Buifepurte THrueHHYecKHe CPe[CTBa, KOTOPBIMH HYKHO MOJNb30BATHCS €KETHEBHO:
a) mbLo; 6) 3yGHas nacTa; B) KpeM /LIS JINLA, DYK; T) BCE CPEJICTBA BMECTE.,

4. CxoHCTpyupyiiTe oTBeT B Buzne cxeMbl «Meponpustusi 110 npoguuakTike sabosesa-
HUH KOXKH».

5. O6ochyiiTe ITMrneHnyeckue TpeboBaHust K onexie u o6yBH.

el CAMOKOHTPOJIb 3HAHMUX NO TEME

Buibepume npasunvibiii omeem (00uH UU HECKONLKO)

1. Kosa BbIonHseT ObiXaTenbay1o (PYHKIMIO: 2) aa; 6) Her.

2. Koska MpuHMMAET yyacTie B CHHTE3€ BUTAMIHOB: a) zia; 6) Her.

3. VikaxuTe KONHYECTBO CJIOEB, W3 KOTOPHIX COCTOMT Koxa: a) oaus; 6) nea; B) TPH;
r) ueThipe.

4. VKaXxkuTe 4acTb KOXKHM, B KOTOPOH PaciioNioXeHbl CANbHbIC JKeNe3bl: a) 3IUAEPMHC,
6) NOAKOMkKHAS XKUPOBAs KIIETUATKA; B) IepMa.

5. Vkaxure 4acThb KOXKH, B KOTOPOI COAEPIKUTCS ITUIMEHT, IPUHHUMAIOIIWHA yYacTHE B Bbl-
paborke putamuna D: a) snmaepmic; 6) AepMa; B) NOAKOKHASA KIETHATKA; 1') HOITH.

6. Bri6epure MIpoM3BOHBIE KOXM: ) BONOCHE; 6) HOTTI; B) KHP; I) IOTOBHIE JKEe3bL

7. YxaxuTe NPUUMHY CHUXEHUA TeMIIepaTypbl TENa MpH BbIAEICHUH 110Ta: a) BMECTE C
MOTOM BBIXOAWT Teliio; 6) TEenyo TpaTuTCs Ha UCnapeHnHe 1oTa;, B) 10T OXJaX1aeT Ko-
3Ky HaXOAIIHMHCS B HEM BEIIIeCTBAMM.

8. Buibepure npusnak, 61aronaps KOTOpOMY OPraHu3M 4YesioBeKa COrPeBaeTcs: a) COKpa-
HEHUe MBI, HoAHUMaromel Bosoc; 6) npefbiBaue HAa CONHILE; B) MOTOOTAETIEHUE;
r) u3MeHeHHe MHTEHCUBHOCTH 0OMeHa BeIecTs.

9. TToBepXHOCTHBIE PaHbl KOXKH 3AKUBAIOT OBICTPO NOTOMY, YTO: 2) NMPU PaHeHHN KIETKH
KOXH BbLIEJTIHIOT BEUIECTBA, CIIOC()GCTB)’IOHIHE €€ 3AXKHMBJIIEHHIO; 6) KJIETKH KOXH CIIO-
co0Hbl K perenepaiiny; B) pana obessapaxeHa.

10. CanbHyle Axeneabl XOpoNIo PasBUThl HA TAKNX YYacTKax Kosxku: a) nuie; 6) wee; B) cru-

He; I') pyKax.
11. Mi3BECTHO, YTO YEPeAOBAHHE TEILJIOTO M XOJIOAHOTO JIylia CIocoOCTBYET NOBbIEH IO
TOHYyCa opranuama u sakampannio. O6ocnyiiTe, oyeMy aTo TPOUCXOMIUT.

12. Kak n1poucxoauT TeIioperyasaijus B OpraHu3me YenoBeKa NpH MOBbIEHWH TeMrepa-
Typsl Tena? Cocranbre cxemy.

SABQJIEBAHIA Xy, M MX L C EWIAKTIRA - “0
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TEMA 8
BBIIEJIEHHE

Kaxwe opraxst ¥ cHcTeMbl TPHHAMAIOT y4acTHe
B IpoIlecce BHIBe/IEHHs! MPOIyKTOB OOMeHa U3
opranuama? Kakoe 310 HMeeT 3HaUeHME /1S €0
¢ynximonrposanusi? Kakopa ux ocHoBHas
Gyskipa? K yemy MoXKeT NPHBECTH MPEKpa-
IenMe Tpoliecca BBIBEJEHUS] W3 OpraHu3Ma
MMPOAYKTOB 0OMeHA?

§ /7. CUCTEMA BBIBEJEHHSI IPOYKTOB
OBMEHA BEIIECTB 13 OPTAHU3MA

BcnomuuMTe |, Kak passuBajach BBLIETUTENBHASA CHCTEMA Y NMO3BOHOYHBIX W KaKOBO ee
sHayeHue; us Kypcos Xumus n Qusura, 9ro Takoe GUALTPALIHS.

Kniouesbie NOHATUA 1 TEpMUHLI: BbifleneHue, HedpoH, NoYKa, NOYeYHan NOXaHKa,
MOYETOYHUK, MOYencnycKarensHbIii KaHan.

Boienense — 370 npolece yAaTeHHs W3 OPraHu3Ma BPEIHBIX Y _HEHYXKHBIX
MpOyKTOB OOMeHa BellecTB, W3OBITKA BOIBL, COJMEHl W JIp., HAMpPABIEHHHIH Ha
TI0/UIepKAHKE MOCTOSTHCTBA €10 BHYTPEHHEH CPeJIbl.

Kaxue pazmuaior Bce Heny:xHble 1 BpeHble /U1 OPraHU3Ma BEILECTBA BBIBO-

oprass! peytenenns  1TC HAPYXKY OPraHaMy JAbIXaHis, NHILEBAPEHUsT, MOYEOTHIe-

M kakue i dynkuan? 1AV M YEPE3 KOXKy (pwc. 102). 31w opransi 06pa3yioT Bijie-
JUTENBHYIO CHCTEMY, KOTOPAs! BBIIOJIHSAET Takue (DyHKIH:

e yajeHue IpoJyKTOB 0OMeHa BellleCTB 13 OPraHHM3Ma: BOJIbI Yepes Jerkue (1o

15 %), xoxy (10 20 %), xumeunuk (a0 6 %), nouku (1o 50%); yriaeKucnoro rasa

Puc. 102. OpraHel, NPUHAMAIOLLIME YYACTUE B BbIENUTENbHLIX NPOLECCax opraHnama. (3aga-
Hpe. PaccMOTpUTE Ha DUCYHKE OpraHbl, NPUHUMAIOLLME YYacTHe B MPOLECCaX BLIBEAEHUS U3
OpraHu3mMa KOHESHBIX NPOAYKTOB 0OMEHE, HA30BUTE UX 1 0XapakTepUaYiTe NPOLYKTEI, KOTOPLIE

OHH BLIBOAAT M3 OPraHnama. )



yepe3 JIerKhe; MOYEBHHY yepes MOYKH U KoXKy (HeGoblIoe KOMMYEecTBO); CONMM
TSKEJbIX MeTaLIoB (Me/b, CBUHEI]) Yepe3 NeYeHb, KHIIeYHUK;

e peryJisiiisi OCMOTHYECKOro jiasienust. OCMOTHYECKOe /IaBlIeHHe — 3TO CHJA,
AeficTByIONIasA Ha TOJIYTPOHMIaeMylo MemOpary (TakoBoOi siBisercs membpana
KJIETOK), paslessiiolLylo /IBa pacTBOpa ¢ Pa3sHOil KOHLeHTpalMeil paCTBOPEHHBIX Be-
1I[ECTB, W HampaBJieHHas OT Gosee pa3baBeHHOTO K 6osee KOHIEHTPHPOBAHHOMY
pacTBopy. YeM BslIiIe KOHIIEHTPAIKS PACTBOPA, TeM OoJIbliIe CO3aBaeMOe UM OCMO-
THYECKOe JIaBJIeHe.

BaskHyto pose B TIporiecce BhIIEeHUS! UTPAeT MOYEBBIIETUTEIBHAS CHCTEMA.

KakoBo cTpoenne Moye- K moueBsiievTenpHOI cHCTEME OTHOCATCS TIOYKU, MOYe-
BBUIC/THTe IbHOM cHeTempr?  TOYHHKH, MOYEBOH IIY3bIPh M MOYEHCITYCKATEIbHbIH KaHal

(puc. 103).

OcHoBHas GYHKIHSI MOYEK 3aKTI0YAETCS B BRIBEJIEHHH W3 OPTAHM3MA MOUEBH-
HBI, MUHEPAJIBHBIX COJeil, MBOBITOYHOTO KOMYeCcTBa BOjbl. Ilouky — nmapHbie opra-
Hel. OHM pacnosIoKeHs! B GPIONTHON TOIOCTH ¢ 06€HX CTOPOH HO3BOHOYHHMKA Ha
ypoBHe nosichmiibl. Kaxast us uux Becut mouty 150 r. CHApY»KU MOYKH MOKPBITHI
mIOTHOM 060109KOiL. Touka umeer 6060BHaHY 0 GOPMY 1 CBOHM BHYTPEHHHMM BO-
rHyThiM GH0KoM ofpaliiena K no3poHouHuKy. O6paTute BHUMaHKe Ha pucyHok 104,
C BHYTPEHHEH CTOPOHBI IIOYKH €CTh YIIyO/neHne — noueynvlie 60poma, 4epe3 KoTo-
PHIE B TIOYKY BXOJST apTEPHsi U HEPBBI, BHIXOAST BeHa, MMMGATHYECKHE COCYIBI U
moyetounuK. Ha mpojosnsHOM paspese moYKH 3ameTHO (OJiee TeMHOE BHEIIHEe
KopKo6oe 6euiecmso u Homee CBETIOe BHYTPEHHEE MO32060€ 6€ujecmeo. ITOT BHYT-
PEHHMIT CIIOH COCTOUT M3 TIOYEUHBIX MHPAMH/IOK, OCHOBBI KOTOPBIX TIPUMBIKAIOT K
KOPKOBOMY BEILIECTBY, @ BEPXYIIKH HATIPAB/ICHb! B NOYEHHYIO IOXAHKY — Pe3epByap,
B KOTOPOM COOMPAETCst MOYA TEPE]] IOCTYILIEHHEM B MOYEMOYHUK .

HedpoH

noyeyHan yallevka

MO3roBOE BELLECTBO
NOHEYHan apTepus
FIOHEHHAR NIOXaHKa
nOYe4Han BeHa

MOYETO4HWUK KOPKOBOE BELLECTEO

Puc. 103. CtpoeHve
MOYEBbIDENUTENLHOW CUCTEMBI

Puc. 104. CtpoeHue nodku

o-Biclogija, Sk (rus)
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W3BUTON KaHaneLw,
NepBeoro nopaaka

W3BUTON KaHanew
BTOPOro nopsipxa

cobuparensHas
TpyGotka

Puc. 105. Ctpoenve HedpoHa

[Tox MMKPOCKOTIOM MOYKHO 3aMETHTh, YTO KaK/lad MoYKa COCTOMT U3 OrPOMHOIO
KomyecTsa (OKOJIO MIJLIMOHA) CIOKHBIX obpasosanuii — HedppoHOB (PHC. 105)
(ot rpey. neghpoc — nouka). Hedpon sisisieTcs: CTPYKTYPHOIT H PyHKIMOHATBHON
equHuneil noukn. Kaxoii He)poH COCTOUT U3 noueuno20 meavyd, 0OpasoBaHHO-
ro K1y604KOM KPOBEHOCHBIX KAHJUISPOB, KOTOPBIi1 OKpYysKaeT G0KaIoBU/IHAS Karl-
cyJsia — KarcyJsia HedpoHa, Him kancyna Hlymusscekoro.

HHTepecHo 3HaTh, YT0... OCOBEHHOCTY MMCTOIOTMHECKOrO CTPOEHUS NOYEK BNepBbie

B 1788 r. onvcan pycckuii Bpay mn ructonor A.M. LymnsiHckuia (1748—-1795). Kancyny,

KOTOpasi OKPYXaET KaXAbIA KanunnapHbiid knyboyek, Ha3san Kkancynod LLymnsHCKoro.

Kancysia HeppoHa HAIOMHHAET LIap, BEPXHsisi YaCTh KOTOPOTO B/IaBJieHa B HUXK-
HIOK TAKUM 06Pa3oM, YTO MEXITY €€ CTeHKaMu oOpasyeTcst eI — MOJOCTh KallCyJIbl
OT Kancymbl OTXO/IMT TOHEHBbKASA JUTHHHASA H3BHTast TPyOOUKa — u3eumot xananey
nepeozo nopadxa. OH IOXOINT /10 rPaHHUIIbl KOPKOBOTO H MO3IOBOTO BEILECTBA, r/1e
CyXKaeTcsi, BHIIPSMISIETCSE U B MO3TOBOM BellecTse ofpasyer mnetmo HedpoHa
(nemas Ienne), KoTOpasi BO3BPAlIaeTcsi B KOPKOBOE BEILECTBO., 37I6Ch KaHaJlell
CHOBa CTAHOBUTCS M3BHTHIM (U36UMOLL KaAHANeY, 6MOP0O20 NOPAOKA) W OTKPHIBAETCS
B cobupatesbayo Tpy6ouky. Cobuparenbrbie TPyOOYKH OTKPHIBAIOTCS B MOJOCTH
MOYEYHBIX YAIEYEK, KOTOPBIE, B CBOKO OYEPE/b, COETMHEHDI C TOYEYHOH JTOXaHKOM.
(B3adanue. [lodymatime, nouemy cmpoenue Hepona maxoe ClOKCHOe.)

CTeHKH U3BHTHIX KAHAIBIEB, KAK H KaXK/Iasl U3 JIBYX CTEHOK KalcyJibl, 06pa3osa-
HbI OJTHAM CJIOEM 3TTHTENAIbHBIX KJIETOK.

OBOBUMM SHAHUS

K oprasaM BbiieJIeHHs OTHOCSITCSI TOYKH, JIETKHe, KOXKa, MeYeHb, KHIUEYHHK.
[Toyxu ABNISIOTCS OCHOBHBIM OpraHoM Bbiiesiennst. CTPYKTYPHO# u (DyHKIIHOHATBHON
eMHUIeH ToYKH sBsieTcs Hedpor. ClokHOe CTPOEHHE TI0YEK MpHCIocobIeHo K
YIIAJIEHUIO W3 OPraHU3Ma TMPOAYKTOB 0OMeHa BeIecTs.

NMPUMEHMWTE MNOJMIYYEHHbIE 3HAHMUA o |

Buibepume npasunbnstii omeem (00um uil HECKONbKO)

1. Brifepute psji OPrafoB, KOTOPBIE NPHHHMAIOT YYACTHE B BBIAETCHHH M3 OPraHH3ma
HPOAYKTOB OOMeHa BEIIECTB: 2) NOYKH, JIerKHe, KOXa, KNIICYHHK, fedetb; 0) ceple,



JIETKHeE, KOXKA, KHIICUHUK, eUeHb; B) MNOPKeTYA0UHAS Kele3a, KoK, KHIICIHUK, Te-
YeHb, HA/IIOUEUHHKY; I') XKeJIYA0K, KHIIECYHHK, TeueHb, KOKa, NOYKH.
2. Vkaxute oOuie NpU3HAKY JJIs NOYEK U KOXKH: a) OpraHbl TepMoperyasaumy; 6) op-

FAHBL ABIXAHKS; B) OPraHbl MOYEBBIBEJIEHHS], ) OPraHbl PETYJSAIMH BOIHO-CONEBOTO
obMera.

3. VrkaxuTe CTPYKTYPHYIO B (DYHKIIHOHANBHYIO €AUHMIY 104€K: &) anbBeoa; 6) HellpoH;
B) He(DPOH; T') KaHANBIEI HehpoHa.

4. CxoHCTpyMpY#TE OTBET B BHIE CXeMbI «3HAUEHHE BBIBE/ICHHS NPOAYKTOR o0MeHa
BEIIECTB U3 OPraHu3Mas.

§ 41$. MEXAHH3M OBPA30BAHHUS
U BBIBEJEHUA MOYU

BcrnioMHMTE | 4To TAKOE PElenTOPbL, PA3APAKUMOCTD, pediiekc.

KntoYeBbie MOHATUA W TEPMUHLL DUNBTPaLUA, NEPBUYHAA MoYa, peaGcopbuwn,
BTOPW4Has Mou4a.

mi.ian obpasyercs Mo;ia;‘.; B mpoiecce obpasosaHus MOYH BbIJIEJIH‘}OT oBa JTana:
¢pona obpasyercst mepsidHAA MO4a, B peabcopbLHIo — MPOXOXKIEHHE TIEPBUYHOI
MOYH Yepes MoYedHble KaHa/bilhl 1 00pa3oBaHie BTOPHYHOI MOYH.

Quavmpayun POUCXONUT B TIOYEYHBIX TEIblaX He(DPOHA, KOTOPbIE M BHIIOJ-
AT QynKnMo Gubrpa. [loyeunas aprepus, BXos B BOPOT2 MIOYKH, PA3BETBJIS-
eTcss Ha GOJIBLIOE KOJMMYECTBO MEJIKMX aprepuii Ilpunocnas apmepus 3aXOnuT B
Kancysy u obpasyer Tam kirybodek Kamuuisipos. Ona Gonblie 1o JHaMeTpy, 4eM
BLIHOCHASA, Y TIOTOMY JIaBJIEHHEe KPOBH B KalLIsipax Ky6o49Ka IOCTATOYHO BHICOKOE
(70—80 MM pr. c1.). Baarogapsi TaKoMy BBICOKOMY JIaBJIEHHIO IITa3Ma KPOBH BMECTE
C pacTBOPEHHBIMH B Hell HEOPraHWYecKUMH W OPraHHYeCKHMH BeleCTBAMH
<«BBIZIABIMBAETCS» CKBO3b TOHKYIO CTEHKY KANMWLISpa B MOJOCTH Kancynsl [Tpu
3TOM TIPOQUIBTPOBBIBAIOTCS BCE KOMIOHEHTHI TJIa3Mbl KPOBH, 32 MCKITIOYEHHEM
6exxoB. B pesyssTaTe HUIBTPANK B MOJOCTH KanCyJibl HehpoHa 06pasyeTcs XKu-
KOCTB, KOTOPasg HA3BIBAETCS NEPEUMHOU MOYOU. 32 CYTKH Y YeJIOBEKA Yepe3 TOYKH
npoxomut 1500 1 KpoBH, KoTOPasi MPUBOAMT K o6pasosannio 150 J1 mepBHYHOI MO-
yn. Takoe KOJMYECTBO KPOBM 1OYKH MOTYT MPOIYCTHTH yYepe3 cebs Graronaps
oYeHb GoJbLIoH 06nIel (PUIFTPAIMOHHON TOBEPXHOCTH KAMWUISAPOB MOYEYHOTO

KIy6oYKa.

$uneTpauus

/ peabcopbuus B KDOBb

gy ¢opmuposaHue
,  BTOPWU4HOW MO4YM

g
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Tabruya
Cocras m1a3Mbl KPOBH, NEPBHYHON H BTOPHYHOH MOyH (B %)
Movua
Beuectno IInasma KpoBH

nepBHYHas BTOPHYHAS
Bona 90-92 99 96
Benku 7-9 Her Her
[mokosa 0,1 0,1 Her
Honer narpus (Na*) 0,3 03 0,4
Honst xnopa (Cl7) 0.4 04 0,7
Honpr kaams (K*) 0,02 0,02 0,15 .
MouesuHa 0,03 0,03 2,0
MoueBas kucnoTa 0,004 0,004 0,05

3apanuve. Nonb3yach AaHHbIMUY TabnuLbl, CPaBHUTE NNasMy KPOBU C NEPBUYHON U BTO-
PUYHOI MOYOIA. Kakve oTnuyma B ux cocrase?

Kax nposcxouT Bropoit atan moveobpasoBaHus — pea6cop6qu.g — IPONC-
peabcopbuua? XOZUT B KaHAIBIAX Hedpona. Tam U3 nepBUyHOIT MOYY Ha-
—— — 3a/1 B KPOBb BCACHIBAKOTCSI BCe HEOOXOIMMple OPraHu3My
penecTsa (raoKo3a, aMMHOKHCIIOTEL, BATAMHHDI, MUHEPAJIBHBIE COJIH, 3HAYUTEb-
HOe KOoJH4YecTBO BOJABL). [IpH aTOM B pasHbIX OTHesaX KaHA/IbIEB OIHA BEIeCTBa
(rmoK03a, aMHHOKHCJIOTHI) BCACBIBAKOTCS TIOJNHOCTBIO, IPYrHe (MHHEPa/IbHBIE CO-
JIH, BOZIa) — B HeoOXOAMMBIX oprauaMy Kosmyectsax. Tak obpasyercs emopuunas
MOMa, WK [IPOCTO MOYa, KOTOpasi BLIBOJINTCS M3 OpranusMa. BropuyHoit Moun 06-
pasyercsi semHoro (1,5 i), a umenHo 1 % or ob1ero KosmyecTsa nNepBUUHOI MOYH
(150 x).
CrnenoBaTeslbHO, KPOBb B MOYKaX TOCJIEIOBATENbHO [IPEOI0JIeBaeT J(Be Kallu/i-
JISIPHBIE CETH: CEeTh KAMMUIIPHBIX KJIYOOYKOB M CeTh KAaNMJUISPOB, OTIETAIOLNX
KaHasibipl. [1pu HopMasbHOit paboTe MoYeK B MOYE OTCYTCTBYIOT GEJIOK M IIIOK03a.

VIx nosipNieHle CBUIETENLCTBYET O HapylieHuy paboTel NOYeK H 0OMEHa BELIECTB B
OpraHu3Me.

P —— O6pasosaHHas B MOYKe MOYA CTEKAeT B IIOYEYHYIO JIOXAHKY,
MoueHcnyckanwe? KOTOPas NEPEXOMUT B MOYETOYHHK. Moya mpozsuraeTcs

iy = M0 MOYEeTOYHHKY 6113['0113pﬂ nepucTajbTHIECKHM COKpa-

IEHUsAM [IaJKHX MBI er0 CTEHKH €O CKopocThio 2—3 cm/c. O6a MoueTOYHUKA
OTKPBIBAIOTCS B MOYEBOil Ty3bIpb — HeNapHuIil nossii Mplueynsdi opran. Tam
Moua HakarumeaeTcsi (06beM MOYEBOTrO Ty3bIPsi Y B3POCJIOTO YeJIOBEKa JOCTUIaeT
0,75 n1). Huxunit oTie1 MoYeBoro my3sipsi 06pasyeT MOYEeUCITyCKaTeTbHbII KaHal.

P S R Bsixoz H3 MOYEBOrO Iy3bIPs B MOYEHCITYCKaTeTbHbIH KaHA
pedhiexTopHbIi xapaktep S2KPHIT ABYMS chuakTEpaME (BcnOMHUME CMPOEHUE
BhiBeNenns Moun? COUHKMEPQ), 6aaronaps 4eMy ModYa He MOXKeT CBOOOIHO

. BRITEKATH HAPYXKY. Korma B MoueBoM 1y3nipe cobupaercs

- '\LI-;

ornpenenertoe KomyecTBo ModH (okorno 0,3 i), oH pacTarusaeTcsi U perenTophbl
€0 CTeHOK paszipaxarnTca. Kak cienctsne, OMHOBPEMEHHO COKPAINAIOTCA MBIIIIhI
CTEHOK Iy3sIps M pacciabnsiores (oTKpbiBaorcsi) cuuKTepsl. Moya BbITANIKK-
BAaeTCA W3 MOYEBOTO MY3bIPS U BBIBOIIMTCSA U3 OpPraHU3Ma.

Taxkum 06pa3oM, MOYEHCITYCKaHHe — 3TO CJIOXKHLINH peduieKTOpHyIif akT. LleHTp
pedrexca MOYEHCITYCKaHHSI HaXOUTCS B KPECTIOBOM OT/IeNIe CITHHHOTO MO3ra.
Mouencnyckanue y 4eI0BeKa MPOUCXOINT NPOH3BOIBHO.



[Touykn, KpoMe BELIEJIEHHS] KOHEYHBIX MPOAYKTOB 0OOMeHa
BEIECTB, MPUHUMAIOT YYacTHe B PErYJISIIIHU BOJIHO-COJIe-
perynsiys paGoThi mowek? POTO ofMeHa M B TOJUIEPKAHUH TIOCTOSTHCTBA OCMOTHYEC-

Kak ocymecn_.l_l_nmu
TYMOpAAbHASA U HepBHAS

KOTO JIaBJieHust XXuAKocTeil Tesia. B 3aBUCHMOCTH OT KOH-
LHEHTPAIIH MUHEPAJBHBIX COJIEH B KPOBH M B TKAHEBOI JKHJIKOCTH HW3MEHSIETCS
KOHLUEHTPAIINS BbhJIETAEMOH TIOYKaMH MOYM, KOTOPas BbI3bIBaeT U3MEHEeHHEe OCMO-
TUYECKOTO JIaBJIEHHs] KPOBH. JTOT MPOLECC PeryJUpyIoT rymopajibHbie Gakrtopsl
(M3MeHeHHe KOHIIEHTPAUMH cosieil B KPOBH M COOTBETCTBYIOLIEe H3MEHeHHEe OCMO-
THYECKOTO JIaBNIEHNsI KPOBH) W HEPBHAs CUCTeMa.

e

KaxoBa poJth KoXH B BaMm M3BECTHO, YTO B KOJKe PaCTIOJIOXKEHBI TOTOBBIE XKeJIe3bl,
npoueccax phiiesienns? BPUIE/AIONIHE TIOT. OHH COCTOAT H3 CBEPHYTHIX B KNy604-
S - Ku xkesnes. Vx snepsbie o6Hapyxun B 1687 r. M. Masemu-
ru. [ToT COCTONT K3 PasHBIX OPraHUYeCKHX ¥ HeOpraHwdyeckux sentects (10 2,5 %)
n Bout (1o 98 %). B coctas norta BXOJAT: BOjIa, MHHEPA/IbHBIE COJTH, MOYEB#a,
ammuak ¥ ap. OH MoxeT CayXuTh GHOXHMHYECKHM TIOKasaTeneM (PU3HOJIOrH-
YECKOro cocTosHus opranusma. [loToseie Kesiessl ¢BA3aHbl ¢ paboToN MoYeK, HO
HEKOTOPbIE BEIECTBA BBIBOASTCS WCKIIOYHTENBLHO MOTOBBIMH JKesne3amH. [Ipu
3ab0JIeBaHHH TTOYEK MOTOBBIE JKeJIe3bl B KaKO0ii-TO CTeNeHn 3aMeHsI0T HX.
IToToBbie ese3sl pearupyioT Ha TeMmIepaTypHble M3MEeHEHHMS OKpyKawouien
CpeJibl,  TaKKe Ha BHYyTPEHHEee SMOIMOHA/IBHOE cocTosiHUe opranusma. [1pu Bonwe-
HHHM TIOTA BHIEJIAETCS 3HAYMTesbHO Gosbuie, 0COGEHHO B MeCTax, rie MOTOBBIX
xenes Gonpine: Ha 16y, TA/IOHAX PYK, MOIOLIBAX HOT.

O50BLU{HM 3HAHWSA '

[Toyxw, KpOMe BBIBEIEHHS! KOHEYHBIX MPOAYKTOB OOMeHa, TPUHUMAIOT y4yacTHe
B PEryJIsSiHi BOAHO-CONEBOrO 0OMeHa BelecTB ¥ NOJUIePKaHNH TIOCTOAHCTBA OC-
MOTHYECKOTO /IaBJIEHHS JKHUJIKOCTeH Tena.

Briseniesse MOYH H3 TIOYEK pPeryJMpyeTcsi HepBHOI CHCTEeMOIl U ryMOpaibHO.
LlenTp, perysmpymromuii mpouecc MOYeHCITyCKaHusi, PACIIOJNIOKEH B KPECTLIOBOM OT-
Jlete CIIMHHOTrO MO3Ta ¥ KOHTPOJIMPYeTCs KOPOoi NOMyIapHil FoJIOBHOIO MO3Ta.

g NPUMEHMUTE MONYYEHHbLIE 3HAHUSR s

Buibepume npasunvusiii omeem (00un uiu HECKOTLKO)

1. Vkaxwute, rae obpasyercs Mo4a: a) B nedeny; 6) B I0YKaX; B) B KJIETKAX TKaHekH; T) B MO-
4EeBOM ITy3bIpe.

2. VKakuTe KOMMYECTBO BTOPUYHON MOYM, KOTOpas o0pasyeTcsi Y YeNoBeKa 33 CYTKM:
a) 1500 m; 6) 150 n; 8) 1,5 m; 1) 0,15 1.

3. VeranosuTe NpaBWIBHYIO MOCAEAOBATENBHOCTD Mpoiecca ofpasoBanHa MepBHYHOH
MOYM: &) ILIa3Ma KPOBH NPOdUILTPOBLIBAETCA B NMOJOCTD KAICyJibl HeppoHa; 6) KpoBb
HOCTYIAeT B KaNM/UISIpHBIH Kaybouek HepoHa; B) M3 KallCyJibl epBHYHAsA Moda 1o~
CTYNAeT B KaHa/ibilbl He(pPOHOB; T') B NOJOCTH KAICyJIbl HepoHa oOpasyeTcsi NepBuy-
Hasg MOua.

4. YcTanosute NPaBHIBHYIO M0CHENOBATENLHOCTL Mpoliecca ofpa3oBaHusi BTOPUYHOM
MOYH: 4) U3 NepPBHYHOI MOYH B KPOBb BCACHIBAKOTCA BCe HEOOXOAMMEIE OPraHU3My Be-
utecTea; 6) M3 Kancyas! He)poHa MOYa NOCTYN2eT B KaHablbl He(hpPOHa; B) BTOpHYHAS
MOY2 BBIXOJHT H3 MOYEK.

5. Kak nouxku ofecneyMBaT nojiepxaHue TIOCTOSIHCTBA BHYTpDEHHEH cpefbl Opra-
HH3Ma?

6. ITogymaiite, HOYEMY BpaYM-YPOJIOrH HA3BIBAIOT MMOYKH <OHOIOTHICCKUMY (DUIBTpa-
MH» OPraHH3Ma YeJIOBEKa,




§ 49. 3ABOJIEBAHUSA OPTAHOB
MOYEBBIJIEJIEHUS U UX TPOD®UTAKTUKA

BcnoMHMTE |, yTo Takoe HH(EKIHA.

KritoueBble NOHATUS W TEPMUHBLI: HUCXOASLLas UHGexUMs, Bocxoaswlas uHdexkums,
HedpuT, nuenoHedpur, rMomepynoHedpuT, YpeTpuT, LUCTUT.

[Touxn, MOYETOYHUKH, MO4EBOI1 11y3BIPh, MOYEHCITYCKATEIbHBII KaHAI MOTYT TIO-
pPakaThCs pasHbIMM MHKPOOPraHU3MaMH, MOIa/IalolMMI B 3TH OpraHbl Yepes KpoBb
M3 PasHbIX 04aroB MHGEKIUH B OpraHi3Me, HallPUMED 1IPH aHruHe, 3ab0IeBaHUsAX
3y60B, pOTOBOH TI00CTH 1 J1p. ITO TaK HasbiBaeMas Hucxo0swan undexyus. Ecrm
4eJIoBeK He COOTIONAeT NPABUA JIMYHOI T'UrHeHbl, 60e3HETBOPHBIE MUKPOOPIaHN3MBbI
MPOHMKAIOT YEpe3 MOYCHCITYCKATEsIbHBIM KaHad B MOYEBOH My3BIPh M OTTyAa
PacCIIpOCTPaHAIOTCA Ha IPYTHe MOYEBBIIETUTENIBHbIE OPraHbl, BbI3bIBAS X BOCHasle-
HUe eocxoamque ungpexyuu. BocnianurenbHbIM TpoLeccaM U pactpocTpaHeHno
MIKPOOPraHU3MOB CIOCOGCTBYIOT obinee NEePeOXJIaX/IEHHe OPraHu3Ma, TIpoCTy/Ia.

IToukn, ocobeHHO y meTeii, YyBCTBUTENBHBI K pa3sHbiM STOBATHIM BellleCTBaM.
Takne BemecTsa, Kak ajJKOrojib, HUKOTHH, CBHHEI, pTyTh, HadTammH, GeH3oI,
s1jibl HACEKOMBIX M /., TIOTIaB B KPOBb U ITPOXO/Is1 C Hell Yepe3 MOYKH, HapyllaoT WX

Hexotopsie nexapcrBeHHblie cpenctsa (CyabdhaHniaMuIHbie npenaparsl, aHTH-
OHOTHKH) TIPH JTHTETHHOM MPUMEHEHHH HAKAILIMBAIOTCS B TOYKAX M TAKKE MOIyT
TOBJIEYD TTOYEYHbIe 3ab0JIeBaHusL, '

J ~— caume\pﬂaw -~ CampIM pacnpocTpaHeHHBIM 3a6o/ieBaHueM MOYeK CYuTa-
cTpanennbie 3a6onepanns 707 Hedgput (0T rpey. Hegpoc — MoUKa) — BOCTIATIEHHE
OpPranoB MoueBbyIeieus? PA3HBIX AMEMEHTOB MOYKH. B 3aBUCHMMOCTH OT MpH3HAKOB

R —meee——— GONe3HU PaszIMYaAlOT MHeNoHedpUT M rIoMepyaoHedpuT.
Inenonedpur (0T rpey. nuenoc — nOXaHKa U Hedpoc — MOYKA) — BOCTIATUTENLHOE
nHQeKIHoHHOe 3ab0/eBaHue TOYEK, CBA3aHHOE ¢ HH(EKIHeil MOYeBBIBOMSAINX
myTeii, To ecThb ¢ Bocxozsuleit nadexnueir. [Ipusnaku: yactoe u 60ne3HeHHOE MOYe-
UCITyCKaHHe, MIOBBILIEHHE TeMITEpaTyPhl Teja, 60Ib B IOACHUYHOM OT/eJie, COHIH-
BOCTH, 0611[€e HETOMOTraHHe,

Inomepynonedpur (ot nar. ziomyc (zromepuc) — nyns u rped. Hedpoc —
TOYKa) — BOCHAIMTENbHLII Mporece, MpoTeKanumil B 06eHx MOYKax ¢ mpenMynie-
CTBEHHBIM IIOpakeHueM KarcyJinl Hedpona. IIpu3Haku: NOBBILIEHHE TEMITEPATYPbI
TeJa, YMeHbLIEHHe MOYEHCIYCKAaHHUsA, OTeK JIMIa U KOHeYHOCTel, TonoBHas 60Ib,
TOLIHOTA U JIp.

Yperpur (oT rpey. ypempa - MOYEHCHYCKaTeNbHbIl KaHai) — BOCTAJIEHHE
MOYEHCITYCKaTe TbHOTO KaHasla, KOTOPOE BBI3BIBAIOT CTPEMTOKOKKH W IPYTHe GakTepr.
ITpusHaku: yacroe u GoNE3HEHHOE MOYENCITYCKAHME,

Hucrur (0T rped. yucmuc — MOYEBOH Ny3bIPh) — BOCHANEHUE CIU3UCTOH 060~
JIOYKH MO4YeBoro nysmipsi. BosHukaeT B pesysibrarte MPOHMKHOBEHHSI B MOYEBOI
my3pipb MHQeKIMH. PasBuTHio mucTHTa CMoCOGCTBYIOT NEPEOXJaKIEHHE Tena,
ynotpebienue mnpsiHocTell, KomueHocTel, amkoronss ¥ ap. CHMIITOMBL YacTble
TIO3bIBbI HA MOYENCITYCKaHHe, BO BPeMsi KOTOPOrO 4yBCTBYETCS GOJIb, 311, H3KOTa.

Mouekamennas Goneanp — o6pasopaHne KaMHel B MOYKAX, YTO HAPYIIAeT UX
paboty. KaMHU He TOJBKO YCIOKHSIOT OTTOK MOYH, HO, TIPOABUTAACH 110 MOYEBBI-
BOMSILIMM TIyTSAM, TPaBMUPYIOT UX, BBI3BIBas CHIbHYIO Gonb, K MoyexkaMeHHOI
6ome3HH MoryT npuBecTH HH(peKnWH, 3n0ynorpebieHne CONEHbIMH GIIIOTaMH,
NIOCTOAHHOE HapyllleHne oOMeHa BelecTs B OpraHuaMe, 3aCToi MOYM,

B ciyuae ocranoBkH paboTh! N0YEK JUIsE BpEMEHHOM 3aMeHB! WX (PyHKuM (Ipu
OTPaBJIEHUAX, ONepalMAaX Ha 104YKe) TMPHMEHSIOT anMapar, KOTOPBIH MMOIy4uI
HasBaHMWe «HCKYCCTBEHHAA MOYKas.



OBOBL MM 3HAHUSA

Opf‘a.l‘ibl MOYEBBIJIEJIEHHS MOIYT Nopa)xaTbCda pa3sHbIMH GOJ'IESHCTBOPHIJIMH

MHKPOOPraHu3Mamu, BhI3biBass MX Bocnasenue. CaMBIMM PacrpoCTpaHEeHHBIMU
6ONE3HAMN OPraHOB MOYEBBIZIEJIEHMS] SIBISIOTCS HePUT, YPETPHUT, LIMCTHT, MOYE-
kameHHas Goseann. Y1o6bl NpenoTBpaTHTL 3TH 3aboneBanus, crenyer cobuonaTh
onpesieJieHHbIe THrHeHnYeckHe TpeGoBaHusi M TPHMEHATH TPOMHIAKTHYECKHE
Mepbl.

L=

NMPUMEHMUTE NONYHYEHHbLIE 3HAHURA B - |

Buibepume npasunvuvlii omeem (00un unu HecKoabvKo)

1.

2

3.

4.

x

VKkakuTe OpraH MOYEBBIIEIMTEIbHOI CHCTEMBL, NOPaXeHHe KOTOPOro BbI3bIBACT 1IMC-
THT: &) NOYKH; 6) MOYETOYHHKY; B) MOYEHCITYCKATEBHBIH Kanas, I') MOueBOH 1y3bipb.

BriGepure 3abonesanue noyex, Bo BpeMsi KOTOPOro NOPaKAETCs NOYEUHAs JIOXAHKA:,
a) nedput; 6) rnomepysnonedput; B) nuenone(puT; r) HHCTHT.

Vkaxnte Goseaib, KOTOpasi MOXKET PasBHTBCS B pesylibTate 3noynorpebnenus cone-
HeiMu Giogamu: a) nuetuT; 6) ypeTpuT; B) nHeionedpuT; r) ModekamenHas 6oesHb.

Coctassre namatky <Ilpeaynpexaente 3a6oeBanuii OpralioB MOYEBBIACIHTE/LHOK
CHUCTEMBI»,

CAMOKOHTPOJIb 3HAHUX NO TEME 2

Buibepume npasunsustii omeem (00un wiu HECKONLKO)

2.

YkaxuTe opra, B KoTopoM ofbpasyercsi Moua: 2) nevuens; 6) 11o4Ka; B) MOYCBOI 1y3hIph;
T) JIeTKHe,

VKaxuTe Oprai MOY€BbIE/IMTEIbHON CHCTEMBI, B KOTOPOM coOMpaeTest Moua: a) Mode-
TOUHHKK; 6) MOYEBOI 11Y3bIPb; B) MOYEHCTIYCKATE/IBHBIN KaHal.

. VKakuTe MIKOCTb BHYTpEHHeil CPeibl OpranusMa, M3 KoTopoii obpasyercss Moda:

a) kpoBb; 0) 1umda; B) TKaHepas KHAKOCTD.

Boibepyte BewecTsa, KOTOpBIE B HOPME BXOJAT B COCTAaB BTOPU4HOI MOuM: a) Gerkw;
6) 5KUpbI; B) MOUEBHHZ; T) TIIIOKO3a.

. Nopcunraiite, ckombko KpoBH (%), NpoXoAseil Yepes No4Ky, NepexoaMT B (puibTpart,

€cv 3a MMHYTY Yepes obe noukn npoxoaut 1250 M KpoBH, 4TO NPHBOAKT K 00paso-
panuo 125 ma ¢usrpara: a) 0,001 %; 6) 0,01 %; B) 0,1 %; r) 10 % . Kaxoe aTo umeer
3HaYeHHe?

. Ycranosure NpaBUIbHYIO NOCEA0BATENbHOCTE NNYTH BBIBEICEHUA MOYH H3 OPraHH3Ma:

4) MOYEHCITYCKATENbHBIH KaHal; 6) MOYETOYHHKY; B) NO4Y€YHas JIOXaHKa; T) MOYEBOI
My3BIpPb.

. O6nscrauTeE, re npoucxouT nporecc hunsrparm 1 peabcopbumm. Kakoe Mexty sumu

OT/IH4YHE?

. Kak ofbsicauts 1ot hakT, uto u3 150 21 nepsuyHoil MouH, KOTOpas (GHABTPYETCS B Karl-

cynax He(hpOHOB Ha NPOTsHKEeHUH cyTok, 148,5 11 BcackiBaeTcA B KPOBb, 2 H3 OpPraHH3Ma
BRIBOAMTCS b 1,5 1 Mouu?

10. UsBecTHO, 4TO B Xapy KOJMYECTEO BBUIEJICHHOH OPraHH3MOM MOYH Ha MPOTSKeHHH

cyTok ymenbinaetcs. OGpsiciuTe, nouyemy Tak MpoHCXOHT.

11. ¥ nrun sHer mMouesoro nyseips. ITouemy? Kak BBl cuMTaeTe, HalHYHe MOYEBOTO ITy-

3BIps — 3TO NPEMMYNIECTBO WM HeaocTatok? Ecsm npeHMyImecTso, To B YeM OHO
3aKoyaeTcs’?

12. CocrasbTe CxeMy B3aHMOCBA3H KPOBEHOCHOH M MOYeBblleMTeNnbHOM cHeTeM. Kakoe

ITO UMEET 3HaAYEeHHEe TTA (I)ym{uHDHHpOBaHHﬂ oprarm:-ma?



‘3.6__  BHAOKPYHHAS PEMYISILING SYHKLUP OPLAHIGMA YEIOBEKA,

TEMA 9

IH/IOKPHHHAA .
PETYJIAIIHA O YHKIIHAH
OPIrAHH3MA YEJIOBEKA

Oprannsm yenosexa — camoperympyemasi 6uo-
noruveckas cncrema. Kakue Mexarnmsmnl obecrre-
YHBAIOT 3Ty camoperysuuio? Kakoe ato umeer
3HAYEHHe JUIs] JKUBHE/IeSTeTbHOCTH OPraHn3Ma?

§ 50. 5HIOKPUHHAS PETYJISALIMUS
O®U3UOJIOTHUYECKHUX OYHKIIUMA.
INPUHIIUIIBI PABOTHI SHIOKPUHHOM

CHUCTEMBI

BCNOMHMTE | yr0 Takoe ropMonbL.

Knioyessie NOHATUS U TEPMUHLI: 3HAOKPUHHAS Perynsuvsi, Xenesbl BHYTPEeHHel
cexpeuMm, Xenesb! CMeLlaHHOo| cexpeumn. s

Yro Takoe sntoKpunHas OPAOKPHHHAA (TyMOpaibHas) peryasmmsi (usHonoru-
 perynsups? ECKHX TPOIECCOB B OPraHMSMe YEIOBEKA MPOMCXONNT

MpPH YY4aCTHH TyMOPaJibHBIX (PAKTOPOB, KOTOPbIE TIEPEHO-

Puc. 107. 31poKpuHHas cucTte-
Mma. (Saganme. Hazosute xene-
3b! BHYTPEHHEl Cexpeymy, MEecTo
MX pacronoXeHus B OpraHu3Me

4Yencsexa.)

CATCS KPOBBIO, TAM(OH M TKAHEBOW KH/IKOCTBIO.
IHAOKPHHHYIO PEryJISIIHIO 06eCTIeYHBAIOT XKeTe3bl
BHyTpeHHeil cexpeunn (puc. 107).

JKenesamMu BHYTpPeHHe# CeKperuy, WK 3HJI0-
KPHHHBIMH JKeJle3aMH, Ha3blBAIOT TAKHE JKEeJe3pl,
KOTOPbIe He HMEIOT BBIBOJIHBIX IPOTOKOB. Crienuais-
HBIE IIPOYKTHI MX KH3HEAEATETHOCTH — TOPMOHBI —
MOCTYNAIOT HEMOCPeACTBEHHO B Kposb. K xxenesam
BHYTPEHHEH CeKpelLi OTHOCSITCSE: THIO(hHS, armdus,
INMUTOBH/IHAA, TAPallUTOBHHBIE, BHJIOYKOBasd,
WM THMYC, HaZmoYeyHNKH. T'opMOHBI aTHX Kenes
HIpalOT HCKJTIOYHUTETBHO BaXKHYIO POJTh B OYHKIMO-
HUpOBaHWM opraHuama. [lomagas B KpoBb, OHHM
PasHOCSITCSI 10 BCEMY OPraHM3My W BJIMSIIOT Ha
JIeSITeJIbHOCTh OPFraHoB, YCKOPSst NJIH 3aMe/NIss ec.
T'opMonE! BiHsIIOT Ha pocT, 06MeH BEIecTB M Ipe-
BpallleHHe IHEePrHH, (PU3NYECKoe U MCUXWYECKoe
pasBUTHe, TOJOBOE CO3pPeBaHHe, IEATENbHOCTH
Cep/ina, KUIIeYHHKa U APYTHX OPraHos, obecrneyn-
BAlOT IPOIECC ONJIONIOTBOPeHHUs], GepeMEHHOCTD,
POZIBI ¥ BHIpa MOJIOK2 MOJIOYHBIMH XKeJIe3aMH.

IMouTu Bee Xxeie3sl BHyTpeHHeil cexperay GoraThi
HEPBHLIMH BOJIOKHAMH. Y POBEHb [IESTEIbHOCTH STHX
JKeJle3 B KaXK/Iblii MOMEHT OIPEeISIETCS HMITYJIbCa-
MH, KOTOpBIE TIOCTYNAIOT OT HEPBHOI CHCTEMBIL

Hapyiienne pesitelbHOCTH Xee3 BHYTPEHHEH
CeKpPenHH BbI3BIBAIT 3ab0/ieBaHusl, KOTOPHIE Ha-



3BIBAIOT IHIOKPUHHBIMH. Y CHIIEHHE JIeATeIbHOCTH XKenesnl (2unepdynkuus) Bbi3bi-
BaeT oOpasoBaHHE M BbiieJleHHe B KPOBb H30OBLITOYHOrO KOJHYECTBa rOPMOHA.
Ocnabnenne NeATENbHOCTH Kenedbl (2unopymkyus) NposBaseTcs yMeHblleHHeM
o6pasoBaHusi M BHENeHusi B KpoBb ropmona. O6a suia HapymeHHsl HeraTHBHO
BIMSIIOT Ha (PYHKIIMH OPraHu3Ma yesoseKa.

HekoTopble eJie3bl HazbiBAIOT CMelaHHbIMN. B Hux BHpabaTeiBaloTcs He TOJb-
KO TOPMOHEI, HO M TIPOJIYKThl BHewIHeil cexpeunn. K Takum xene3aM OTHOCATCS
HOJKENYI0YHASA ¥ TIOJIOBBIE JKeJIe3bl.

CniOHHBIE, CNE3HBIE, MONOYHBIE XENe3bi, Ne4YeHs, NOTOBbLIE U AP. OTHOCATCS K Xenesam
BHEWHel cexpeumn. CBoM CexpeThi OHW BbAensioT HeNoCPeaCcTEEHHO B CneyuanbHbie No-
nocTu (POTOBYID, HOCOBYIO, ABEHAALATUNEPCTHYIO KUIUKY U AP.) unu Hapyxy. JKenessl
BHELUHEW CEeKPeLMM BLINONHAIOT CEKPETOPHYIO U 3ALLMTHYIO (MMMYHHYI0) PyHKUMA.

KaKops! npmmns! paborst O6uwit npuamn paboTsl IHAOKPHHHON CHCTEMbI 3aKJII0~
a0KpHHHOM cHeTemp? 12€TCH B TYMOPA/IbHOI Peryisiiiii (PU3HOIOTHYHBIX PO~

1eCCOB M OOeCTIeYeHny TIOCTOSIHCTBA BHYTPEHHEel cpejbl
oprannama. OH OCHOBBIBaeTCS Ha 06paTHOII CBsi3H sieficTens ropmonos. Hanpumep,
YPOBEHDb TTIOKO3bi B KPOBY PEryJMpyeTcsi TOPMOHAMM MOJDKETYIOYHON JKesesbl:
BEpPXHMI pe/ies1 — MHCYTHHOM, @ HIXKHHUI — rmokaroHoM. Eciin B Kposy yenoseka
BO3PACTaeT YPOBEHB IMIOKO3BI, BbIJIEIEHHE MHCY/IMHA YBeJTHYMBAETCS, a VI0KaroHa —
yMmenbinaercsa. Y Hao6opor, Koraa B KPOBH CHMXAETCH YPOBCHb TJIIOKO3bI, PE3KO
CHMIKAeTCs! BHIJIENIEHNE HHCYJIMHA U YBeJMYHBAETCS BhiJIe/IeHHe IITIOKaroHa.

JlelicTBHe rOPMOHOB HANIPABJIEHO M0 «KOHKPETHOMY a/Ipecy», Ha Ofpejie/ieHHble
opranb Wi knetkn. Hanpumep, Koryia Bbl einonnsiere pusnyeckyio pabory, cxe-
JIeTHBIE MBIIIbI HYXK/IAI0TCS B IOTIOTHATENIBHBIX PACXO/IaX TIOKO3bl, M0ITOMY ee
colepkanie B KPOBH yBenmumpaeTcsi. B To ke Bpemsi NOJUKenynouHas Keyesa
AKTHBH3UPYET BhljleJleHne UHCYIMHA. Bbl IpeKpaTiiH BHINOMHATL paboty, coep-
JKAHME IIOKO3b] B CKEJIETHBIX MbIIIIAX CHHIKAETCS H COOTBETCTBEHHO YMEHbBIIAETCSt
phiienienue uncynmna (puc. 108).

mioKo3a
W NUH
( HoY npeepa-

L3eTcs B

MUKOTeH Npeepa- Dk, Op

LLAETC B FTIOKO3Y Uy 5 :

L ’ﬁm—— no[pKenyao4Han
neyeHb xene3a

Puc. 108. NpuHuvn AeiCTBUA FOPMOHOB NOMXENYA0YHON XENe3bl — UHCYNUHA W IMI0KaroHa.
(3aganme. M0/L3yaCh PUCYHKOM, 0OBACHITE NMpUHLMI AEHCTBIA TOPMOHOB
MOAXenyHA04HON Xeneas! — MHCYNHA U FiokaroHa. )



Taxnm 06pasom, MHCYJIHH H IITIOKATOH TOJUIEPXKHBAIOT TIOCTOSHCTBO COJIePIKAHMSI
FTIOKO3bI B KPOBH, YTO SBJISETCS. OAHWUM U3 NOKa3aTesiei NoCTOSHCTBAa BHY TPEHHei
cpejibl Opraiuama (romMeocTasa).

ITocne ceoero neficTBHA TOPMOH pa3pyluaeTcs.

OBOBLINM SHAHWUA

OcHoy 9H10KpHUHHOIT peryssiin (yHKiMit oprainama obecrieduBaior ropMo-
HBI, KOTOPbIE BBIIC/ISIOTCS JKeJle3aMH BHyTpeHHel cekpertti. I'opMOHbI SIBISTIOTCS
BBICOKO crieru(uyeckuMu GHOJIOrHYecKn aKTHBHBIMH BEILIECTBAMH Pa3HOI TPUPO-
nut. OHY eACTBYIOT MEJUIEHHO, HO HX IEHCTBHE JUTHTEIbHOE. -

NPUMEHUTE NONYYEHHBIE 3HAHUS <3

Buibepume npasunsuwiii omeem (00un uau necxonvio)

4
1. Ykaxure oprampl, U3 KOTOPBIX COCTOMT SHAOKPHHHAS CHCTEMA: a) JKeJesbl BHYTpeHHeil
cekperyy; 6) sxemesnl CMEIARHOMN CEKPELTHH; B) KEIeabl BHEITHEH CeKPEeLMM.
2. VKaXKHTe rOpMOH TOJDKENYAOYHOI 5Keleanl, PEryMpYonmii BepxHmil npeaen YpOBHS
IJIOKO3B! B KPOBH: ) Hucyus; ) tIokaros.
3. O6vsicHMTE, KaK rOPMOHBL BAMSIOT HA NOUICPKAHKME NOCTOAHCTBA BHYTPEHHEN Cpebl
OpraHH3Ma.

4. ObvsicnuTe, KaK BBl NOHUMaeTe OOPATHYIO CBA3b ACHCTBHA TOPMOHOB HA JKH3HELEs -
TEJNLHOCTh OPTAHK3MA YEIOBEKa.

3apanue. lNonbaysck PasHbIMKU UCTOMHUKAMW MHGOPMAaLUY, B TOM HUCHE UureprHe-
TOM, nogroToeeTe coobuieHne Ha Temy «Mcenenosarna ropMOHOR U UX OEIMCTBUE Ha opra-
HU3M YenosBekar.

§ 51. XXENE3B BHYTPEHHEN CEKPEIUU

BcnomuuTe |, uro Takoe cuHanc; u3 Kypca OcHoeul 300poebs, KaKHE NPOAYKTH [THTAHKS

coaepxxar Hop,.

KnioYessle NOHATUA U TEPMUHDLI: rMNoduUs, LVTOBMAHAN Xenesa, Mukcegema, 6a-
3epoBa GonesHb, SHAEMUYECKkuii 306, NapalWUTOBUAHBIE Xeneabl, BUNIOYKOBas Xe-
nesa (TMMYC), HagNOYeYHUKW.

T R Timodus — xene3a BHyTpeHHEl CEKPELIUH, PACTIONOKEHA

cTpoenns u Qynkupii TPY OCHOBE FOJIOBHOTO Moarau(pﬂc. 109).0 Macca xemnesnl —

2 0,5 r. Coctout u3 Tpex noneit: nepexseii, cpenueit v 3a/-

. Hell, KaX7Ta M3 KOTOPBIX BhIpabaThIBaeT COGCTBEHHbIE
FOPMOHBIL.

Tlepentss nons runogdusa criocobna yenmsaTs Wi 0CTabIsTh CHHTE3 TOPMOHOB,
MEHCTBYIONNX Ha APYTHe XeJespl. JTa Aons runodu3a BHpabaThiBaeT TOPMOHBI,
KOTOphle MOOUIM3YIOT CHJIbI OPraHi3Ma, CTHMYJIMPYIOT (DYHKIMIO IIOJIOBBIX JKeNes,
PEryampyioT pocT 4esioBeka (zopMon pocma) W Jip.

Cpemusist nonsa runodusa BeipabaTeiBaeT OINUH-€IMHCTBEHHBII TOPMOH — MEJTaHO-
CTHMYJIMPYIONIHii, KOTOPBIi CriocoOCTBYeT CHHTe3y MeJaHWHa B 00yCIOBINBAET
uBeT KOXH. [IpH HEOCTaTOYHOM KOMHYeCTBe MeNaHOCTHMYJIHPYIONEr0 TOPMOHA
BO3HMKaeT 3aboneBanne — 6umuauzo (J1aT. — HEOCTATOK).

3amnaAa nons runopusa, WM Heiiporunodus, BeMONHsAET GYHKIUIO «Iemo»
TOPMOHOB, KOTOPbIE CHHTE3HUPYIOTCS B THIOTAIAMYCe: Ba3ONPECCHHA, MM AHTH/IH-
YPETHYECKOro rOpMOH2, 1 OKCHTONUHA. Baszonpeccun nopsnnaet KpoBsSHOE /IaBeHue,
YMeHBIIaeT Iuype3 ( BBIBENeHHEe MOYH ), OTCIOJIA €r0 Ha3BaHHE AHTHJINY PETHYECKHIL.
Oxcumoyun n3bupatesIbHO IEHCTBYET HAa HEHCYEPYEHHBIE MBILIITbI MATKH, 2 TAK)KE
CTUMYJIMPYET Jaxmayuio — BhipabaTeiBaHHe MOJIOYHBIMH JKeJle3aMH MOJIOKA.



3aaHAs pons
nogusa

Puc. 109. Bsaumoceask runoduaa ¢ Apyrimu xenesamu. (3aganue. I1onb3ysce pUCYHKOM,
000CHYIiTe B3auMOCBa3b runogmn3a C Apyrismi xene3amiu. )

IIpy napywenun ¢yvxipm rmnodusa passmsaiorcs pasmrissie 3abonepanns. Ha-
MPUMEP, NPH M36BITKE TOPMOHA POCTa B MOJIOIOM BO3PACTE PA3BUBACTCS 2U2AHMUIM, Yie-
Jiopex cranosuTes sesmkanom (puc. 110, 1), a mpy ero nezocTarke — pasBUBACTCH KapJiu-
xoeocmw (uesioBek cranosutes mumimytom) (puc. 110, 2). Bo B3pociioM sospacre ypes-
MEPHOE BbUIETIEHNE NOPMOHA POCTA BI3HIBACT GKPOME2ANUI0 — HENIOMEPHOE paspacTanue
OTTIC/ILHBIX YacTel Teia (Hoca, yilel, KOCTelt JIMIEBOTo Yyepena, Kkoneynocteit) (puc. 111).

CreoBaresibo, GyHKIMM runodmaa CACIoImMe: KOHTPOIMPYeT BHIpaboTKy TOpMO-
HA LMTOBUIHON JKETe30i;; CTUMYMpyer (hyHKIMIO HAINOYEYHWKOB; KOHTPOJIMpYET
(YHKIMIO TIONOBBIX KEJe3, 2 IMEHHO — BbIJICJIEHHE 110JI0BBIX TOPMOHOB; ILIAIIEHTHI KaK
chmelmou HKEJIEh!; HAYAIIO POJIOBOI JIESTEILHOCTH, A TAKIKE POCT TeJia M BOAHbIi Gananc.

2 B ronosnom moare pacrionio)keHa euie ojHa KpomiedHas

'-l'ro TaKoe .mud)
. BHJIOKpHHHAS JKeste3a — anughus (NMMILKOBUIHAS XKesesa).

139

Puc. 110. Turantuam (1) v KapnukoeoCTs (2)



Ona cuHTE3MpyeT rOpMOH MEJIATOHMH, CEKPEeLnsi KOTOPOIO 3aBHCHT OT pasfipaxe-
Hus HOTOPELENTOPOB CeTYATKY IJiasa ceetoM. B TeMHOTe MestatoHnna obpasyercs
qu;me; CBET 3aMejIIA€T €ro CeKpeluHio. MenatoHuH BAMSiET M HA IHIMEHTBI
KIETOK KOXH (KOXa NpH 3TOM CBerJieeT). YueHble PeAnoaaraior, uyro snudus
BbINOJIHACET pOJib BHYTPEHHMX 4acoB, COTNIaCOBbIBasd COCTOSAHHE OpPraHHu3Ma ¢ LHHK-
JIMMECKMMH CMEHAMM CBETJIOl W TEeMHOIT YacTH CYTOK.

Kk otobeiocasin Hlurosuanas xenesa (puc. 112) npukperviena k tpaxee 1
dynKunn apyrux mezea 'OPTaHM IUVIOTHOH BOJIOKHHUCTOI TKaHbIO W IPUJIEraeT K

BiyTpenHeil Cexpern? UMTOBHAHOMY Xpsilily (oTciozia ee Hazpalue). OHa Henap-

— = Hasg M ABNsAETCA HAHOONbIIEH W3 SHIOKPUHHBIX XeJe3d

(macca ee okono 30-60 r).

[IluToBuHas xenesa NPOM3BOAMT HOAOCOAEPKALINE TOPMOHbI MUPOKCUH W
MPUBOOMUPOHUR ¥ TOPMOH Karbyumonun. THPOKCHH W TPUIIONTHPOHHH CTUMY-
JIMPYIOT PasBUTHE OPTaHOB M TKaHeil, 0COOEHHO KOCTHOH M HEPBHOI1, KPOM& TOTO,
OHH YCKOPSIIOT OOMEH BEIIecTB, a CNE/I0BATEIbHO, M Bhieaenne sneprun. Kaibim-
TOHMH PETYJIMPYET COAEPXKaHIe Kabl(isi B KPOBH H CIIOCOOCTBYET €0 COXPaHEHHIO
B KocTaX. Hapymenne ¢yHkimmy muToBruaHOI xenesbt IPHBOIMT K 3a60eBaHNsAM:
MHMKCE/IEME, KpeTHHM3MY, Gazeiopoii Gosesnn, snzieMuueckoMy 300y U 1ip.

IIpu Henocrarke 06pazoBaHMs FOPMOHOB UIUTOBHIIHOM JKEJIE3bl, PETyIMPYIONHX
olMeH BEmECTB, Y HOBOPOXKIEHHBIX MOXET PasBUTBCS KPETHHH3M (OTCTABaHME B
YMCTBEHHOM pPasBHTHH), a ¥ B3POCJILIX JOJiel — MAKceaeMa (0T rped. mukca —
CIM3b W 0dema — OyXxonb, otek). OHa CONPOBOKAAETCH OTEKOM KOXH M TOIKOXK-
HOM KJIETYATKH, BBINIAJICHHEM BOJIOC, BAJIOCTBIO, COHJIMBOCTBIO.

Ilpy runepdyHKIMN IMTOBH/HOI JKe/e3bl — H3OBITOMHOM TIOCTYIUICHHH B KPOBb
THUPOKCHHA — pasBuBaeTcs 6asedosa Goneans. Briepsbie ee onmcan B 1840 r. Hemerr-
kuii Bpau Kapsn Bazenos. I1pn 3TOM NOBBIIAETCS MHTEHCHBHOCTH OOMEHA BEIECTE,
BO3OYZIMMOCTD HEPBHOI CHCTeMBl, HabJIIOAETCs! IPOKb KOHETHOCTEH, HCXy/IaHue.

B coctas ropMoHOB (THPOKCHHA, TPMIOATHPOHWHA) HMTOBH/IHOM SKE/Ie3bI BXOIIUT
iton. I1pu HesocTaTke #ioza B BOJIE M NMIIE KOMMYECTBO TOPMOHOB HIHTOBU/THOM Ke-
Jiesbl B KpoBy cHikaercst. Jina nouiepxkanust HeoOXOaMMOro KOJIMYECTBAa TOPMOHOB
XKeJie3bl B KPOBHM YCIUIMBAETCH CEKPeLlMsi OJIHOI0 M3 TOPMOHOB MMIodusa, KOTopbiii
CTHMYJIMPYET YBEIHYeHHEe PasMepoB HIMTOBH/HOM XXene3bl. ITY O0e3Hb HA3KHIBAIOT
sndemuneckum 3060m. Yrobsl npeynpets 510 3aboneBanKe, TIPUHUMAIOT TPOGH-
JIAKTUYECKUE MEPbI, OCHOBHOI U3 KOTOPBIX SIBJISETCA HOMMPOBaHHE MOBAPEHHON COJIH,
Mozt BXOINT B COCTAB OT/EBHBIX IPOYKTOB TIATAHKS, Hanpumep Oypoii BOZIOPOCIIH
JIaMMHApHH (MOPCKas Karycra), MOPCKOoit pilbl, rPeLiKiX OPeXoB, XyPMBE U Jip.

CrenoBatesibHO, OT TOPMOHOB ILIMTOBM/IHOM JKe,Ie3bI 3aBH-
CHT ITPABHJIbHBINA POCT M Pa3BUTHE TKaHel, B YaCTHOCTH KOCT-
HO#1, OOMeH BelllecTs, HYHKIMOHUPOBAHKE HEPBHOH CHCTEMbL

IapamuroBsasbie (NMPUNMTOBHHbIE) Kelessl (MX
YeTbIPE) NOTPYKEHBl B TKaHb HIMTOBHIHON Xenesbr, Hx
Gynxumm ononmusior apyr apyra. [apanmurosnansie xe-
JIE3bl MPOM3BOJIAT JIMIIL OIMH TOPMOH — NApamzopMmon,
KOTOpBIH SIBJISIETC aHTArOHMCTOM KasiblMToOHNHA, Ecsm
KaJblMTOHHH CHHMXKAeT COJIepXKaHue KajbLisa B ILIasMe
KPOBH, TO 11apaTrOPMOH NOBBILIAET €T0.

3a rpy/uHoii pacnioioykeHa BaXkHasi HelapHas JKeJieaa —
BHIOYKOBas (THMYc) (puc. 113). Ona coctout U3 xene-
3UCTHIX KJETOK M KAeTOK PeTHKYJSPHOH TKaHH, CBOIi-
CTBEHHOJ opraHaMm KposeTBOpeHMs. BuioukoBas xenesa
PasBUBAETCS K TEPHOAY TONOBOTO CO3PEBaHMsA, 10CHE
Yero NMPOHUCXO/HT ee o0OpaTHOE pasBUTHE, B PE3YJbTaTte
KOTOpOro TKaHb JXeje3bl aTpodmpyercss M 3aMeHsieTcs
CKOILIEHMEM JXHPOBOit TKanK. BitoukoBas jxenesa urpaer



OCHOBHYIO POJb B PasBUTHH KJIETOYHOIO MMMYHHTETA.
C nomolpio GHOJIOTHYECKH AKTHBHOIO BEHIECTBA
(mumo3una) OHa BIMAET HA CO3peBaHHe KJACTOK KPOBM

T-nuMpOLUTOB (6CROMHUME UX PONL 6 OPZAHUSME).
Ha/moueynnKH — 3T0 TAPHBIC JKEJIe3bl, COCTOSIHME U3
JIBYX CJI0EB: BHEIIHETO (KOPKOBOI0) ¥ BHY TPEHHETO (MO3ro-
BOT0), KOTOpBIe (DYHKLIMOHHPYIOT HE3aBHCHMO JIPYT OT ApY-
ra (puc. 114). Tak, Kopxo6stii ca0U POMBOIMT FOPMOHBIL,
KOTOpBIE PETYJMPYIOT BOHO-COJIEBOIT OOMEH, BAMAIOT Ha
oOMEeH HATPHs, KaTisi, a Takke GesTKoB, )KUPOB U YIJIEBOJIOB.
Mo32060ii C0 BHIESET TOPMOHbI GOPEHANUR N HOP-~
adpenanun, KOTOpbie 0OECTICYNBAIT CPOUHYIO MOOWIM3A-
LHMIO BCEX PECYPCOB OPraHN3Ma, aKTHBH3AIMIO (yHKLLHI Puc. 113. Bunoukosas
OpPraloB X UX CHCTEM, HAIPABJICHHYIO HA NOBHIICHAE Mbi- xenesa (TUMyc)
meynoit paboTocnocoOHOCTH M BLDKMBAHWE OPraHM3Ma B
crpeccoBbix cuTyausx. OHn yBeTHuMBaioT YPOBEHb IO~
KO3bl B KPOBM M 00ECTICUMBAIOT MBIIILb JIOCTATOUHOM
areprueit Mpu MHTeHcHBHOI ux pabote. Taxxe 311 ropMO-
Hbl PETYJMPYIOT JE€ATENbHOCTh Cep/IeYHO-COCYMCTON
cuerembl. Hopaapenanmuu uMeer CBOWCTBA FOpMOHA H
ME/IMATOPA, TIOCKOJIBKY CriocobeH nepenasath Bos0yxie-
HUA B CHHAnNcax (6cnomiume, 4mo maxoe cunanc). Taxum
06pa3soM, TOPMOHBI HAZNIOYETHHKOB MIPAIOT BAXKHYIO POJib
B 3alMTHLIX M IIPUCTIOCOOHTETBHBIX PeaKUUAX OPraHH3Ma.
B 9HA0KpUHHOI peryisiiin QyHKIMIA BHYTPEHHHX
OPTaHOB NPUHMMAIOT yYacTHe Takyke HEKOTOple OTze-
JIbl HEPBHOIT CHCTEMBI, B YACTHOCTH runortaiamyc. Bme-
cre ¢ runodusom OH 06pasyeT rHnoTanaMo-runodusap-
HYI0 CHCTEMY, SIBJISIONLYIOCS THIMYHBIM TIPHMEPOM
HEPBHO-TYMOPAJIbHON peryisiiiy (hyHKIMii Oprasnama.
[Tonpobuee o ee paboTe Bl y3HaeTe BO BPeMA H3yYCHHS
CTPOEHMS TOJIOBHOTO MO3ra. Puc. 114. PacnonoxeHue
V CTPOEHWE HAANONEYHNKA

OBOBLWNM 3HAHUSA

Kenesw! BHyTpeHHell CeKpelHH BBIZIEIAIOT TOPMOHBI, KOTOPbI€ SIBIIAIOTCSA BbICOKO-
crenpduyeckumy GHONOrHYeCKH akTHBHBIMM BemectBamu. [loj mx siamsmmuem
npoucxonaT Mopdonornyeckue U (GU3NONTOrHIECKHe M3MEHEeHHs, HallpaBJieHHbIC
Ha COXpaHeHHe HOPMATBHOTO (PYHKIIMOHHPOBAaHHS OpPraHu3Ma,

[ NMPUMEHWUTE NONYYEHHBLIE 3HAHURA "y

Buibepume npasurvnoiii omeem (00uH UIU HECKONBKO)

1. Brifepute ropMoHbI, KOTOPBIE BBYIEJISIOT HAAIIOYEYHHKH: 2) 3/IpeHA/HH; 6) THPOKCHH;
B) HOPA/IPEHAHH; ) Ba30IPECCHH.

2. Vkaskute xenesy, Ha (DYHKIMIO KOTOPOH BJAMSIET HAIMYHE B OPraHU3Me YeIoBeKa Hoja:
a) mMTOBM/IHAs; 6) NapallTOBH/IHbIE; B) BUIOYKOBAS; ) rHIIOhHS.

3. VeraHOBHTE COOTBETCTBHE MEXKILY JKEJIe3aMH M TOPMOHAMH, KOTOPbIE OHH 1TPOH3BOJAT:

1 IluToBK/Has Kesiesa A anpenanux

2 TlapanTOBH/IHbIE JKese3bl b nopaapesamiH

3 Bunoykopas xeJsiesa B mHpoxcun

4 HaanoyeuHnku I’ TpuiioITHPOHWH
JU napatropMoH

4. CKOHCTPYMPYIiTe OTBET B BH/IE CXEMBI « SHA4YEHHE MTOBHIHOI JKee3bl [UIsl Pa3BUTHI
MOJIOJIOTO OPraHU3Mas.

- —-—_C‘ *h.d‘!



§ 52. XKEJE3BI CMEIIAHHO CEKPEI[UH

BCcnoMHUTE |, 4TO TaKoe XKeNe3bl BHY TPeHHel CeKpeilnH, KakoBa X (yHKIHsL,

Knioyesbie NOHATUA U TEPMUHDI: NOAXKENYAOYHAN Xenesa, MHCYNWH, IMIOKaroH, ca-
XapHbiil nuaber, AMYHUKHK, TEPOH, ANYKN, TECTOCTEPOH.

KaKoBb hyHKIHOHAALIbIE K xenesam cMemaHHON Cekpenun OTHOCATCS NMOIPKETy-
ocobennocTn nop-  A0UHAA XKesiesa i nososbie xesesnl. Ilo/pkenynounas xe-
eJTY/0uHOI Kee3p? €A PACTIONOKEHA NOJLIKENY/IKOM, OTCIO/Ia U €€ HasBaHue.
e S~ Ona ppipabaThIBacT NUIEBAPUTENBHBIN COK, KOTOpPBI
BBIJIEJISIETCS B JIBEHAALATUIICPCTHYIO KMINKY (6MHewuHAR CeKpeyus), U TOPMOHBI, KO-
TOPBIE NOCTYNAIOT HENOCPEACTBEHHO B KPOBb (8HYmMpennas cexpeyus) (cm. cxemy).
T'opmOHBI IPOMBBOAATCS OCOOBIMHM K/IETKAMH, PACTIONIOKEHHBIMH B IOIPKETYIOYHOL
Aejese B BHJIC OCTPOBKOB, Ha3BaHHBIX ocmposkamu Jlanzepeanca (Bnepsbie MX
Bbizie/n B 1869 r. nemewkmit anarom [layne Jlanrepraiic).

( R

BHENIHAA BHYTpPeHHHAA

FOPMOHBI
s | HOMERENTY HOYHAS sl yoovimH
CeKperHs HKEJIESA cexpenusa | TIIIOKAT'OH

E y

CmetuaHHas cexpeums NoaxenyaosHon Xenessl

[opmoubl NOKETYIOYHO# Kele3bl — HHCYJMH M IIOKaroH — peryJMpyior
obMen yrineBozios. Bel yoke 3HaeTe, 4T0 MHCYJIMH CnocoGCTBYET NPEBPAIeHMIO TI0-
KO3bl B [JIMKOIeH, KOTOPbIi OTKAALIBAETCS NPO 3anac B nevenu. [Ipn neobxomumo-
CTH TJIOKArOH PacIlervisSeT ero Ha riokody. Hepocratoutoe Boijiesienne HHCY IMHA
HPUBOJIMT K NOBLINICHHIO YPOBHA IVIIOKO3bI B KPOBH H TKAHSIX M HADYILIEHHIO OOMeHa
BenlecTs. JTo Bui3bIBaeT 3abonesanne — caxapuvii ouabem (ot rpey. cuabemec —
NPOX0XKy). llepBHYHbIMU NPpU3HAKAMH caXxapHOro AnabeTa sIBseTCs: CyXocThb CIH-
3ucThiX 060109eK (POTOBOI, HOCOBOI NONOCTEH U T1a3), MOCTOSHHOE JKeNAHNE eCTh
WM, HaobopoT, ero OTCyTCTBHE, H30LITOYHOE YIIoTpeberre Bojbi 1 Iip. CyIecTByioT
JIEKaPCTBEHHBIE TIPENapaThl, CHUXAIOIIME COlepXkKaHKe IUIOKO03bI (caxapa) B KPOBM.
Onnako 3HaYNTEIBHOE KOJINYECTBO GOJIBHBIX CaxapHbiM IMabeTOM HyKIaeTCs B pery-
JISIPHOM BBeJIeHMH MHCyIMHA. Takue 6oMBHbIe SBIIOTCS HHCYJIMHO3aBHCHMBIMM.

SHAOPOBBE YENOBEKA
Ymobvl npedomepamums saboresanue caxaprvim Ouabemon, neobxodumo usbezams |
CMPECCOBbIX CUMYAUULL, PALHOHATHHO MUMAMBCH, YMEeNsWLms nompebienue yeie6o- [

006, 3aHUMAMBCH NOCUIEHBIM (PUIUECKUM MPYOOM, CHOPMOM, BECTIU NOOBUNCHBILL
| obpa3swusnu.

Kaxosa (ysKis ITonossie xene3bl (MY>KCKHE — AUYKU W KEHCKHE — Sus-
HONOBBIX Hene3? HKU) NPOM3BOJIAT NOJIOBLIE KNETKH (6HewHAS CEXPeULs)
— W TOJIOBBIE TOPMOHBI (6Hympennas cexperus) (cm. cxemy

Ha c. 143).

B Myxckux nonoseix xenesax 06pasyloTcsi NOJOBBIE TOPMOHBL — GHOPOZEHb.
Haubosee akTHBHBIM CPefid HUX SIBASETCS mecmocmepon. JKeHcKue T0JOBbie
JKENE3bl CHHTE3UPYIOT XXEHCKHE I0JIOBBIE TOPMOHBI — 3CMpPoOZetivi, B TOM YHCJIe —
npozecmepon. B 3aponpimieBblil 1IepUOJL 10IOBBIE TOPMOHEI KOHTPOIMPYIOT 00-



CeKpennsa

CmewiaHHan cexpeLmn nonosbIX Xenes

pasoBaHKe COOTBETCTBYIOUIMX NOJIOBBIX OPTAHOB, @ BO BPEMSA I1OJOBOTO CO3pPeBa-
HHMS1 — BTOPMYHBIX TOJIOBBIX Npu3Hakos. [locTynas B KpoBb, OHU Pa3HOCATCA 110
BCEMY OPTAHM3MY M M3MEHSIIOT /IeSITEIbHOCTD OPTraHoB, aKTHBU3HPYS! WJIH 3aMeJi-
nas ux paborty. ITonoBBIe TOPMOHBI BIMSIOT Ha POCT, 0OMEH BelecTB M Ipespa-
HIEHHE SHEpPruH, (U3HYECKOEe H TCUXHYECKOe Pa3BHTHE, NOJOBOE CO3PEBAHHE.
Ilomuure! [IpuMeHenre rOPMOHANIBHBIX NPENapaToB He N0 Ha3HAYeHHIO Bpaya
MOKeT HapyuuTh oOMeH BellleCTB M HaBpeiTh 3710poBblo. Ecnn BosHukaer
HeoOX0MMOCTD JIeYeHNsi TOPMOHAMH, BPau# COCTaBJISIOT TaK Ha3biBAEMYIO FOPMO-
HAJIBHYIO KapTy DYHKIMH KOHKPETHOI xXeie3bl. JIMITb NpH OTCYTCTBMH KaKOro-To
TOPMOHA Ha3HAYAIOT JIeYeHHEe TOPMOHOCOEPXKAIMMH TTpenapaTamMu, KOHTPOJIUPYs
cocTosiHue HOJHHOTO.

OBOBLHAM 3HAHUS

L]

2Kesieabl cMeIanHoi CeKPEIU BBITIOMHSIOT JIBOMHYI0 (DYHKIIMIO — BBUIEJAIOT
CBOM CEKPETHI B 1OJIOCTH TeJa, 2 TOPMOHBI — HENOCPe/iCTBEHHO B KpoBb. K Takum
JKeJre3aM OTHOCATCS TIOPKeJYIouHasi M 1oJoBbie Jenesnl. B nponecce xusnenes-
TENBHOCTH OPraHM3Ma NESTeNbHOCTD JKeJled BHYTPEHHEH CEeKpelMH MOXeT Hapy-
marbes (runepdyHKums, rMnoQyHKIs), YTO BBI3HIBACT pasHbie 3aboseBaHus.
Bax#o BoBpeMst 0OHApyXMTh HapylieHne paboThl XKesne3 ¥ NPUHATD NPOQUIAKTH-
YecKue Mephbl.

[ . NMPUMEHMTE NMONYYEHHbIE 3HAHUSA B |

Buibepume npasunsnviii omeem (00un uIU HECKONBKO)

1. Boifeprte ropMoH, KOTOPBIiT OKa3biBaeT JCHCTBHE, TPOTHBOTIOIOXKHOE TOPMOHY HHCY-
JIUHY: &) THPOKCHH; 6) [JII0KArOH; B) TECTOCTEPOH; I') BA3OTIPECCHH.

2. Buibepute ropMoH, KOTOPbI 06pasyeTcsi B MyCKHMX TOJIOBBIX JKEJI€3ax: a) TecTocTe-
pon; 6) nporecTepo; B) Ba30TIPECCHH; ') OKCHTOMMLIMEL

3. YVkaxute ropMoH, KOTOpPbIii 06pasyeTcs B AKEHCKHX NOJIOBbIX XKe/Ie3aX: 4) POorecTepot;
6) BA3OMPECCUH; B) TECTOCTEPOH; I') TTIOKATOH.

4. Boibepure psijt xenes, KOTOPHE OTHOCATCSH K JKe/1e3aM CMElIAHHOI CeKpeL: a) Ciestble
JKEJIe3bl, CHIOHHbIE JKeJIe3bl, TO/PKEy/I0YHas xenesa; 6) CHOHHBIE KeJIesbl, CesHbie

JKEJIe3bl, INIKH; B) SIMMHUKH, TIEY€Hb, CHIOHHBIC JKEJIE3bI; ') SIMUKH, ANTHHKH, TOZKeTy-
JIOYHAS JKENEe3a.

5. CKOHCTpYMpY#TE OTBET B BHJE TaOHLbI, B KOTOPOIl CPaBHUTE H3BECTHDIE BAM JKEJIe3bl
CMEIIaHHOI ¥ BHYTPEeHHEH CeKpermn.

- CAMOKOHTPOJIb 3HAHUW NO TEME =

Buibepume npasunvnviii omeem (00uN UIU HECKONILKO)

1. Viaskire xesesy, runodyHKIMs KOTOPOil Bei3biBaeT 3abosiepatne caxapHbiM InabeTom:
a) BUJIOYKOBast; 6) IMTOBM/IHAS; B) HAIMOYEYHHKH; I) TOJUKEIY/I0YHAsA.

2. ViaxuTte xenesy, KOTopas BhUIEsA€T HOM0CONePKaInii ropMOH: a) 110JioBbie; 6) moj-
KEJYOYHAS; B) LIMTOBH/IHAS; ) HA/INIOYEYHHKH,
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3. Vkaxute xenesy, runepyHkis KOTOPoH Bui3biBaeT 3a00/€BAHME MIAHTH3MOM:
a) runodus; 6) NONOBBIE; B) HAMOYCYHWKH; ) LIHTOBIHASA.

4. Vkaxute ropMoH, H3GHTOK KOTOPOIo B KPOBH BbisbiBaeT Gasenosy Gonesmb: a) MHCy-
nuH; 6) THPOKCHE; B) aAPEHAHH; T) [JIIOKATOH,

5. VKakure rOPMOH, KOTOpbIil eHCTBYeT NPOTHBONONIOKHO HHCY/MHY: a) THPOKCHE;
6) ajpeHainy; B) HOPaJPEHAMHE; ) TTIOKATOH.

6. YVkaxute ropMonnl, KOTopbie BuipabaThiBAIOT HAANOYECYHUKH: &) aneTHixommu; 6) aa-
PEHAIMH; B) HOPA/IPEHAJINH; T) THPOKCHH.

7. YKaxuTe ropMOHBI, KOTOPbIE IIPOM3BO/INT IHTOBH/IHAS XKeslesa: a) TpoKcuH; 6) ajpe-
HAJIMH; B) MAPATIOPMOH; ) TPHHOATHPOHUH.

8. YcraHoBHTE COOTBETCTBHE MEXKLY HKe/Ie3aMH 1 32601 BAHNSIMU, BBI3BAHHBIMH WX UHIIO-
Wi runepdyrkimein:

1 Hurosuaas A MuKceema 4
2 Tunodms B miranTusm
3 lNopxenynounas B caxapubiit nuaber

9. ObocnyiiTe, B Kakoil BO3PACTHOI NMEPHOA AKTHBM3UPYETCS NESTEJBHOCTD 1OJOBBIX
HEJIE3 W KAK ITO BJIMSIET HA OPLAHU3M B 11EJIOM.

TEMA 10 1

PASMHOKEHHE
H HHJIUBH]IYAJIBHOE
PA3SBHUTHE 9EJIOBEKA

Bri 3Haete, 40 yesioBek, 1ogo6Ho ipyruM opra-
HU3MaM, criocoben K pasmHoxennio. Brarogaps
3TOMY NPOLIECCY XKU3HB YeNoBeKa, Kak M APYTHX
OPraHU3MOB Ha 3eMJTe, He TPEeKpalaeTcsl.

§ 53. CHCTEMA OPTAHOB PA3MHOKEHUSI

BCNOMHMUTE |, Kak MPOMCXO/INIIA 3BOJIIOLHSI TOJIOBOTO PA3MHOKEHWS! Y TIOBBOHOYHBIX JKH-
BOTHBIX; YTO TAKOE POJI, CEMbSI.

KnioyeBtie NOHATUS 1 TEPMUHLE SUYKW, CEMEHHbIE NY3LIPLKM, NpegcTaTrensHas
Xenesa, AMYHUKM, MaTto4Hble TPyObl, MaTka.

OnauM M3 YCIOBHIT CYIIECTBOBaHKS W NPOLBETaHMs J0060ro GHOTOrHIECKOTro
BHJIA SIBJISIETCS CIIOCOOHOCTH BOCTIPOM3BOIMTE MOTOMCTBO. YesoBek Takxe 6Hoo-
THYECKMI BUJL, [103TOMY [TPOJIOJDKEHHE POJIa — 9TO €10 eCTECTBEHHAs NOTPeGHOCTD,
Onnako 4emoBek He TOMBKO GHONOTHYECKOE, HO M COLMANTBHOE CYHIECTBO. D10 06y-
C/IOBJIEHO TeM, YTO €ro 3BOJIOIMS NPOMCXOMNA B coumansHoi cpenie. [Toatomy
NMOJHOLEHHBIMA YCJIOBHSAMH JULA NPOAOJDKEHNST YEJI0BEYECKOTO POfia SIBJISETCS
CO3/1aHNe CEMbH.

Henosek pasMHOXkaeTcst Noa0BEM criocobom. QyHKIMIO pasMHOKeHHs obeciie-
YMBAET PENPOAYKTUBHAS CHCTEMA, KOTOPYIO 06pasyioT NoNOBbIE OPranbl (My»KCKHe
M JKEHCKHE).



MOYEMCNYCKaTENBHbIA KaHan

Puc. 115, Myxckue nonosbie opratbt (1). Auuko B paspese (2). (3aganme. [10163yHCh PUCYHKOM,
HA30BUTE MyXCKIE NONI0BbIE OPraHbl M X QyHKLIMA. )

Kauono “~ Myskckasa mosiopasi CUCTeMa COCTOMT M3 BHYTPEHHMX M
IIOJIDIIle oplrauon? BHEITHMX [OJIOBBIX OpraHoB. Buympenunut nonoevie
e QPRAHBE — ITO AMYKH (IIOJIOBBIE JKEJIE3BT) € NPHAATKAMH,
HOJIOBBIE KaHaibl (CEMSIBBIHOCHBIE M TPHAATOYHbIE TPOTOKH, CEMABBIBOIANMIA
IPOTOK), IPHAATOYHBIC TOJOBbIE XeJe3bl (CeMeHHbIe My3bIPbKH, MpefcTaTe/ibHas
JKeJe3a, KeNesbl TyKOBHIbI MOYEHCIYCKaTeIbHOTO Kanana) (puc. 115).

Sluyku — oBasbHBIE NIAPHBIE TOJOBBIE JKEJe3bl, PACIIOJNOXEHHBIE CHapYXH
OpOUIHON NONOCTH B KOKHOM Melke (MOIIOHKE) M BBINOJHAOLIHNE JBOIHYIO
CeKpeTOpHYI0 (DYHKIMIO: BHELIHIOW — 00pasoBaHne cnepmamo3oudos n BHYTPeH-
HIOIO — BbiJIeNIeHHe 20pmona mecmocmepona. ( Becnomnume, k kaxomy muny xenes
omnocam auuxu.) Kaxgoe sniko coctouT npubansnTeNbHo H3 ThiCSYH H3BHTBIX
cemennvix kananvyes. 11py 110710BOM CO3peBaHHH B CCMEHHBIX KaHablaX SHYEK
HAUYMHAIOT 00Pa3OBLIBATLCS MYKCKHE I0JIOBBIC KJIETKH — CREpMamo3oudvi.
M3 sivuek OHM HOCTYNAOT K IPUIATKaM, IJie CO3PEBAIOT Ha NPOTAXKEHHH JIBYX
HEJICIb.

Hpudamox surxa — 510 CHMPANBHO CBePHYTaA TPYOKa, KOTOpas MPOXOAMT 110
sajiHel yacTH Kakaoro suuka. OT Kaxkaoro NpOTOKa NPUAATKa HAYHHAETCS CeMA~
6LIHOCHOU NPOMOK, KOTOPBIN COEJIMHSETCS] ¢ NPOTOKAMH CEMEHHBIX 1Y3bIPbKOB.
CeMeHHbi€ Iy3bIPbKH — NAPHBIE XKeJe3bl, CEKPeT KOTOpbIX 00ecreunBaeT cnepMaro-
30M/1bl TUTATEJIbHBIMH BEUIECTBAMH, @ TAKIKE NO/IEPKHUBAET HX TOABHXKHOCTb.

TTPOTOKM NPHAATKOB M CEMECHHBIX ITy3bIPbKOB CJIMBAIOTCH B OJIMH M 00pasyior
cemsiebio0auuil npomok. OH OTKPBIBAETCS: B MOYEHCITYCKaTeIbHbi KaHat (ypeTpy).
VIMeHHO 3/1eCh MOY€EBOIT 1Ty Th 00BE/IHHATCA C HOJOBLIM (OTCIO/Ia H HA3BAHME — MO~
4erosioBas cucTeMa).

[Tox MOYEBBIM My3BIpeM BEPXHIOK YaCTh MOYCHCITYCKATEJIbHOTO KaHana OXBa-
ThIBAET npedcmamenvhan xcenaeza (npocmama). Ona BuIZIEJSI€T CIM3b, KOTOpast
obecreunBaeT IBMIKEHHE CIIEPMATO30MJIOB CEMSBBIHOCHBIM TPOTOKOM, a TaKKe
npolecc ceManspepxkenis. MKesezvl IYKosUYbL MOMEUCNYCKAMEIBHOZ0 KAKANA
BBIJIEJISIIOT C/IM3EBMTHBIIT CEKPET, KOTOPBIH 3alHIAeT CIM3UCTYIO 060104Ky MOye-
HCIYCKATEIbHOrO KaHaJIa OT Pa3/ipakalollero /IeiiCTBUS MOYH.

K enewrnum nonogoim opzanam 0THOCAT MOIIOHKY (B Hell HAXOMSATCS SIMMKH W
MX ITPWJIATKH ) ¥ TIOJI0BOI uneH (1eHuc).

10-Biologija, Skl (rus)
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Kaxono mpoeuuem:cm K >KeHCKHMM TIOJIOBBIM OpraHaM OTHOCSITCS STMYHHMKH, Ma-
n010BbIX opranon" TO4HbIe TPYOBI, MaTka M Braraimie (puc. 116).

— i SIHMHAKHA — TIAPHBIC TIOJOBbi€ OPTaHbl MUHAANEBHIAHOH
dopmbr (puc. 116). Onm obpasoBanb u3
MHOTOYHCJIEHHBIX (DOJUTHKYJIOB, Kaxk/Ibiii 13
KOTOPBIX CONEPXKUT He3pesylo sTHIEeKIeTKy,
M CeKPETOPHBIX KJIETOK, BhipabaThIBAIOIMX
TOJIOBBIE TOPMOHBI (B YaCTHOCTH, 3CMpacion
W npozecmepon).

K xaxaoMy SMUHMKY TIOIXOIMT MaTo4-
Hasi Tpyba — NapHBIi MBIIEYHbIH OpraH
mmHOR 1o 12 oM, ¢ nOMOIIBI0 KOTOPOro
KaXKAbIH AMYHMK CBA3aH ¢ MaTkoil. Koney-
Hag (cBoGONHAA) YACTB MATOYHOMN prﬁm
nMeeT pacmmpenne (JTeHky) ¢ ()TBepCTueM
OKPY>KEHHBIM MepHAoLIMMH PeCHHUYKaMH.
Brnaromaps mBMKeHMSM 3ITHX pPeCHHYEK
AWIEKIeTKA TONAJAeT B MATOUYHYIO TPY6Y,
r7ie 00BIMHO TIPOMCXOUT OTUIOJIOTBOPEHHE.

Marka — TOJICTOCTEHHBIN TPYTIEBH IHBIH TIOJIBIA MBILIEYHbIN OpraH, KOTOPbIH BbI-
HOJIHSET MEHCTPYaNbHYIO, CEKPETOPHYI0 (MYHKLMH; BO BpeMst GepeMeHHOCTH B Hell
Pa3sBUBAETCS 3apOMBIII M IJIof. B MaTke pasnuyaioT BHITYK/IYIO BEPXHIOK YacTb, WK
meno Mamiu, K KOTOPOMY TOIXOAAT Matousbie TpyObl, ¥ Gosiee y3KYI0 [IIAH/IpHYe-
CKYI0 HIKHIOIO YacTh MAaTKH — weiiky. JTo Y3KUil KaHaJl, KOTOPBIH BO BPEMs! POIOB
pacumpsiercst, yToObI UM MOT TpoiiTH pebenok. MaTka 1epexoiuT BO edeauuie —
MBIIIEYHYIO TPYOKY, 4€pe3 KOTOPYIO ClIePMaTO30M/IbI NOTAIAI0T B )KEHCKHI OpraHu3M.

K penponykTHBHOIT ccTeMe JKeHUTMH OTHOCST TAKIKe MOJIOMHBIE HCee3bl — Tap-
HBIE OPraHbl, B KOTOPBIX 00pasyeTcst MOJIOKO B TIEPHOJT BHIKAPMIMBAHVS MJIAJICHLICB.

AWVHHUK

LeHKa MaTKu
Bnaranviie

Puc. 116. CTpoeHUE XEHCKUX NONOBLIX
OpraHoB

OBO0BLUMM SHAHWUS

K pEHPOﬂYKTHBHOﬁ CHCTEME YeJIOBEKA OTHOCATCS MYMKCKHC H XXEHCKHME HOJO-
BbIE OpPraHbIL.

NMPUMEHMUTE NONYYHEHHBIE SHAHNA |

Buibepume npasuavnviii omeem (00un uau HeCKONbK0)

1. Brifepute My KCKHE T0JIOBbIE OPIaHbl: a) IMYHHKH; 6) SHYKH; B) CEMEHHBIE [1Y3bIPBKH;
I) npejcTaTe/ bHasi xeesa.

2. BoiGepHTe jKeHCKHe TTOTOBBIE OPTaHbE: 4) SUYHUKHK; 6) SIYKH; B) MATKA; T') MATOYHBIE TPYOBL

3. VKaxuTe NPOAYKTHl MY/KCKHX MOJIOBBIX JKEJIE3: a) CrepMato3omsl; 6) siiiekierky;
B) FOPMOH TECTOCTEPOH; T') FTOPMOH [1POrecTepPoH.

4. YKaXuTe TPOAYKThI JKEHCKHX TOJIOBbIX JKeJe3: a) CrepMaTo30uibl; 6) sEeKneTKH;
B) I'OPMOH TECTOCTEPOH; ') FOPMOH IIPOreCTePOH.

5. CKOHCTPYMPYITE OTBET B BH/IE CXeMBI «3HA4CHHE PeIPOAYKTUBHOI cHCTeMbl YesloBeKas.

§ 34. PABBUTHE U CTPOEHUE IIOJIOBBIX
KJETOK

BCNOMHUTE |, YTO TaKOe XPOMOCOMBL.

KnioueBble NoHATUR U TEPMMHbI: CMEPMaTo30MA, AfLleKNeTKa.

B siipe Kaxoii KJIETKH HaXOJSTCS CTPYKTYPBI, KOTOpbie 06eCnevdnBaioT npy
JieleHUM Tepesiauy Hac/ieficTBeHHON MHGpOpPMalluK OYePHUM KJAeTKaM, a TaKxke
peanuzanyio 31oii MHGoOpMaMK B NpoLecce WHIMBUAYAJIBHOTO Pa3BUTHS. IJTO
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B— muToXOHAPUK

Puc. 117. CtpoeHue cnepmMaro3ovga Puc. 118. CtpoeHue siLeKneTkn

XPOMOCOMBI (OT TPeH. XpoMa — 1iBeT ¥ CoMa — Teio). B sapax K/ieTok Tena yesose-
Ka coziepxutes 46 xpomocom. Takoit HabOp XPOMOCOM HA3BIBAIOT AUILIOHIHBIM H
obosnagaoT 2n. [lonoBbie K1eTKH (TaMeThl) HECYT MOJIOBUHY HaC/IeICTBEHHOI HH-
dopmarmy, TOTOMy B HHX 110 23 XPOMOCOMBL. ITO FarioH/iHbIH Habop XPOMOCOM —
in. Jimutonzseiii Habop XpOMOCOM BO30OHOBJISIETCSI BO BPEMsl OILIOJIOTBOPEHMSE
(comsiHze MY>KCKO# M JKeHCKO#T IOJIOBBIX KI€TOK) ¥ 06pa3oBaHHst 3UTOTHI.

CriepMaTo30H/1b W STHIIEKIeTKH Pa3sBUBAIOTCA U3 NEPBHYHBIX IOJIOBLIX KIETOK.
MyskCKHe NepBHYHBIC 110JI0BbIe KJACTKH HaYMHAIT 00Pa3oBhIBATLCS C HACTYILIEHHEM
1os10B0# 3pestocTi. [lponecc cospesanusi cnepMaTo30MI0B JUUIMTCS CBBIIE JIBYX
MecsiiieB. ExkeHeBHO Yy My>KUMHBI CO3peBaeT HECKOJIBKO MUJLITHOHOB CIIEPMATO30M-~
nos. B otnmumne o1 My>K4MH, Y JKEHIIMH NePBUYHBIE TIOI0BbIE KACTKH 00pasyioTes
yKe B 3MOPHOHAJIBHOM TIepHOZIe H HAXO[STCSl B «3aKOHCEPBHPOBAHHOI» CTalMM
BILIOTH JIO Hacrylmemdf{ TIOTOBO#H 3PENIOCTH.

Kaxono cwmm My?KCKlr‘IC MOJOBHE KJICTKH — CHNepMaTo30MIbl — 3TO0

H0710BbIX KAETOK? 0YEHb MEJIKHE NIPOJI0ITOBATHIC NO/IBYKHBIC FAMETHI, COCTO-

e SIIIIHE VI3 TOJIOBKH, IIEHKH ¥ xBocTa (puc. 117). I'onoexa
HMMEET A0pOo € ralIonIHBIM HabopoM XPOMOCOM, OKPY>KEHHOE TOHKHM CJI0CM [IHTO-
IJ1a3Mbl, U anukaivioe menvye (axkpocomy). Ono suipabareisaeT hepmenT, crocob-
CTBYIONIMII NPOHUKHOBEHMIO CIIEPMATO30M/A B siLeKIeTKy. B weitxe naxonsarcs
KJACTOUHBI 1HEHTP (1eHTpHOoM) K GOJBIOe KOJIHYECTBO MHTOXOH/PHIi, SHEprusi
KOTOPBIX 00ECHeYHBACT JIBIKEHHE X60CMa, A CICNIOBATEBHO, U JIBWXKEHIE CaMOro
cncpmam:mmxa K ﬂﬂuememc.

I\axono crpoenne J'KEHC'IUDC Kenckue nososbie KJIETKH — ﬂﬁl],CRJICTKH, B OTJIHMHE OT

HONOBBIX KJIETOK? CIEepMaTO30HIOB, HENOJBHIKHBIC, SHAYHTEJIBHO Gonbie 10

e DABMEPY (0K0J10 0,1 MM), 11aPOBHANHOI dOpMBI (pHc. 118).

Ll,u'rm 1a3Ma SitleKNeTKU CONCPKUT 60.r|bmou 3anac nUTaTeJIbHbIX BEUICCTB B BUJE
KEJMTOMHBIX BKIIOYEHHIT, PABHOMEPHO pacnpesie/ieHHbIX B KiaeTke. Crapyxu siine-
KJEeTKa OKpYy>keHa 000J0UKaMu: XKeJITOYHOMN, NPo3payHoil ¥ BHELIHeH, cocTosAIei
13 (POJUTHKY ISAPHBIX KJAETOK ¥ BBINOJHSIONE QYHKIMHM ITHTAHUA U 3alMThI.

S.GOPOBBE '-IEJTOBEKA

!' Ionoewte xnemxu {cnepﬁmnmmudm u wmmm ) oueHn wymmmmmuu K 6auA-

| HuAM OXpyscarowert cpedvl. Tloamomy moro0omy opeanuamy ocobeHnO HYHHO u3be-

2amb XUMUHECKUY (HUKOMUH, HAPKOMUNECKUE GEUecned, AIK0Z0Mb) U (PUIUMECKUX
(paduayis, CURLHOE SNEKMPOMAZHUMIOE UsIYUeHIe U Op.) 6AusHuiL. Imu (axmopbl
| Moeym Hapyuumo ¢ynxwonw:mq;m (penpodyxmusuyw) moméumnb MU KNEmOK.

i

OBOBLIMM SHAHWUSA

CnoskHBIH MPOLEce Pa3MHOXKEHHS B 3HAUUTENbHOH Mepe 3aBUCUT OT Pa3BUTHSA
OJIOBBIX KJETOK, HX PEIPOAYKTHBHOMH CHOCOOHOCTH.

10



o NPUMEHUTE NONYYEHHLIE 3HAHUS

 CO3PEBAHMA Y MaJIMHKOB?

vl(;ll(lle MPH3HAKH [10.10BOI0

BuiGepume npaeunsuviii omeem (00uH uiu HECKONBKO)
1. Ykaxunte Habop XpOMOCOM B MYXKCKHX M JKEHCKHX TIOJIOBBIX KJIETKAX: a) FaTIOM/HbIH;
6) ANTIOUTHBI; B) TPHILIOW/HEI; 1) TETParIon/HbIi,

2. CxoncTpyMpyiTe OTBET B BHJIE CXeMbl <« B3anMoCBssh CTPOEHHS MY»KCKHX M HKEHCKUX
1OJIOBBIX KJIETOK € HX (QyHKLMAMHS.

§ 55. N0JOBOE CO3PEBAHME

Benomupute  us xypca Ocnosnt 300posva 0coGEHHOCTH TIEPHOAA TIOIOBOTO CO3PEBAHMSL.

Ko4eBbIe NOHATUS U TEPMUHBL: MEPBNYHBIE NONOBbLIE NPUSHAKM, BTOPUYHBLIE NONO-
BbIE NPU3HAKM, MYTALUR, NOSUIIOLMS, MEHCTPYaNbHbLIA LMK, OBYNSILMS.

Ipodonycenue poda — paxwas QYHKIMS OPraHH3Ma YENTOBEKA, KOTOPas CTAHO-
BUTCS1 BO3MOXHO#M 1IOCJIE JIOCTHIKEHHS TI0JIOBOH 3PEJIOCTH.

IlonoBoe co3peBaHHe Y MAJIBYHKOB HAYHHACTCS B BO3-
pacte 11 nmer u 3aBepuiaetcss B cpefiHem 7o 18 mer.

e IlepBHYHBIC €T0 NPH3HAKH — YBEJIHYCHHUE PA3MEPOB sIMYEK
M BHELIHHMX HOJOBBIX OPraHOB.

B sinukax HaumHaioT 00pa3oBEIBATLCS CIEPMATO30M/IbI M BbIpAOaTHIBAETCS MY K-
ckoif nonosoit ropMoH. Ol noctynaer B Kposb ¥ obycaasiusaet (JOpMUPOBaHHE
BTOPHYHBIX TOJIOBbIX NIPH3HAKOB, XAPAKTEPHBIX JUIsI MYXKCKOro opraHisma. K uum
OTHOCSATCST POCT BOJIOC HA JIMILE, HU3KMIT ronoc, GopMHUpoBaHKHe THITTYHOTO MYXK-
CKOTO TeOCTOXKEHHSI.

ViameneHwe rosioca B NepHOJ I0JIOBOTO CO3PEBAHUS HASBIBAIOT Mymauei. B 310 spe-
Msi He PEKOMEHJIYIOT HaNpsiraTh NOJIOCOBbIE CBS3KH (KPUYATH, TPOMKO PasroBapHBarh).

Ilon BoB/IEHCTBIEM 1OJIOBOTO TOPMOHZ YCWIMBAETCSI CEKPELMsE KOXKHBIX JKe/es,
ocobeHHo Ha JHe M crrie. Ecm He npHiep>kuBaThesi IMYHON THIHEHbI, OHM MOLYT
BOCIIANATHCS, 0OPa30BbIBast YIPH.

Cpoku Hayaza NOJOBOTO CO3PEBAHMS M €0 HHTEHCHMBHOCTH 3aBUCIT OT MHOTHX
¢axTOpoB: HACENCTBEHHBIX 0COOEHHOCTEN, OBITOBBIX M COIMAIBHO-IKOHOMHUYECKHX
YCJIOBHIA, COCTOSIHNSA 37I0POBbBSI, XapaKTepa UTanusi, kinmara v ip. C HaYaioM 1oo-
BOTO CO3PEBAHMS Y MATBYMKOB HAYMHACT BHIPAOATBIBATHCSI CIIEPMA, HEITPOH3BOJIBHOE
M3BEpXKeHNe KOTOPOIT BO BPeMsi CHA Ha3uBaIOT nounoyuel. 1107101 CBUeTenbeT-
BYIOT O TOM, YTO CEMEHHMKH PasBHBAIOTCSI HOPMAJIBHO, MATBYHMK CTRHOBUTCS IOHOLIEH.

ITonosoe cospeBanne y AeBOY€K MPOHCXORNT ¢ 9 1o 16 sier.
B 510 Bpema yBemunBaeTcs BbUIETICHHE TOPMOHOB THUITO(H-

co3peBaHus y nepouex?

e . 32, KOTOPBIE CTHMYJIMPYIOT POCT SSIMYHHMKOB. B HUX HasmHaoT

BBIPabAThIBATLCS NMOJNOBBIE TOPMOHBL JTO MEPBHYHbIE NOXOBble npuaHaku. [lox ux
B/IMSHUEM DPasBHBAIOTCS JKEHCKHE BTOPHYHBIE TIOJIOBbBIC NMPH3HAKU: YBEHMYMUBAIOTCS
MOJIOUHbIE JKeJesbl, (POPMUPYETCS COOTBETCTBYIONIEE KEHCKOE TENOCTOKEHHE.
IpubmsurensHo B Bospacte 11-14 siet y NieByimek HauYMHAETCS TIEPBasi MEH-
CTPyaUus — NPU3HAK CO3PEBaHMS ANLCKICTKH B (POJTMKYJIaX SHIHHKOB.

T Ny temne MencTpyanbHbiii HHKA — (U3MOJOrHYECKHii 1poIece B

Hﬂmyaﬂbl[hlﬁllml? OpPraHMsMe JKeHIIHHBI, BO BPEMA KOTOPOIO NMPOMCXOMASAT

. 3AKOHOMEPHBIE HIMK/TYECKHE M3MeHeHH DYHKIIME 110JI0BOM

CHCTEMBI, KOHTPOJIMPYeMbie TIOIOBBIMH TOPMOHaMHK. JTHTEIbHOCTE MEHCTPYaJib-
HOr'O IIMKJIa B HopMe cocTasisier 21-36 nueii (cambiil paciipocTpaHeHHBIN UK —
28 nneit). Ero MOKHO paszie/TiTs Ha TpH (hasbi: MEHCTPYATBHYO, OCJIEMEHCTPYAITbHYIO
U npesiMeHcTpyansHyo (puc. 119).

B mencmpyanvnyio pazy (1-5-ii neHs MEHCTPYALIMK) TPOUCXOIUT OTTOPKEHHE
CJIOSi CIMBHUCTOI OOOOYKH MATKM, KOTOPOE CONPOBOXKIAETCs Pa3pbiBOM HEKOTO-
PBIX KPOBEHOCHBIX COCY/IOB.
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Puc. 119. ®asbl MEHCTPYanbHoro umMkna. (3aganme. (1onb3ysch PUCYHKOM,
06BACHATE NPOLECC CO3PEBaHUA ARLIEKIETKN. ) a

B nocaemencmpyanvuyro gasy (6-14-it nenp) runodus noa BosnedcTsneM
rUMOTANaMyca Bhifie/iieT TOPMOH, KOTOPhIH CTHMyJ/mpyeT 00pasoBaHHe HOBOTO
dommkyna. Itor GONTMKYN HAYMHAET BBLIENSTD CIIELHaNbHbIH TOPMOH, CTHMY-
JUPYIOLIMA pa3BHTHE B HEM SIHIEKJIETKH M BOCCTaHOBJEeHHE (PYHKIHOHAIBLHOTO
CJ1081 CIMBUCTOl 0OOTOYKN MATKY, KOTOPas IOCTHTaeT TOMIIHHbI ITPHOIH3HTENLHO
1 M.

Ha 14-ii ileHp 1pOMCXONT 08YnAYuA (OT NaT. 06ayne — Sil0), B pe3yibTare
Yero apenasi siieKIeTKa paspeaeT 060104Ky QOMKY/Ia H BHIXOIHT U3 SMUHHKA,
HOCTYNACT B MATOUHYIO TpyOy, T/ie 3aBepiuaeTcs ee co3pesanme; MaTka npuobpera-
€T CroCcoOHOCTD K TIPUHSITHIO OIJIONIOTBOPEHHOM SIHIEKIETKH.

B npedmencmpyanvuyro pasy (c 15-ro no 28-ii nens) Ha MecTe paspyuieHHOTo
donmikyna obpasyercsi scenmoe meno (KMPOBHJIHAs COC/IMHHMTE/IbHAsE TKaHb
xesrroro usera) (puc. 119, 2). Ono BeimoaHsgeT posib BpeMEHHOI XKeJe3bl BHYTPeH-
Heif cexpenny, BeipabaTbiBasi TOPMOH, KOTOPbII 3a/IePKUBaeT Co3peBaHue CIe/yio-
1gero (GonmmKyna 1 fOTOBHT CIM3UCTYIO 000IOYKY MATKH K IPHHATHIO 3apObilia.
C 17-ro no 21-it ienb — nepuoj Hausbiciel BeposiTHocTH 3abepemeners, Ecin 3a
9TO BpeMst IMIEKJIETKA He OIIOZIOTBOPHTCS, TO OHA M XKEJITOE TEJIO HAYHHAKOT pas-
PYLIATHCS, & CONEPIKAHME B OPraHu3Me COOTBETCTBYIONMX TOPMOHOB — CHHXKATLCSL.
Cnusucras 060/10MKa MAaTKN OTCJIAUBAeTCsi OT CTeHOK Mmartku. Haumnaercsi MeH-
CTpYyalMsi, ¥ LMK OISITh NOBTOPSETCS.

Buonoruyeckas cniocobHOCTh K BOCIIPOM3BEICHUIO (hOPMHPYETCsi C YCTaHOBJIe-
HMeM MeHcTpyaumuu y iesyuiek (¢ 12 go 15 ner) u nonmoumii y onoweit (¢ 13 no
16 nter). OnHako HacTOSINIAS 1O0BAs 3PEJIOCTh Y YeJOBeKa HACTYTIAEeT 3HAUYNTe /b~
HO 1103Ke, KOrjia 6Mosoruyeckas crnocoOHOCTb K POIOIIKEHMIO POJIa JIOTNOIHAETCS
TICMXMYECKOH M COLMalIbHOM 3PEJIOCTBIO.

OBOBUIMM SHAHUSA

Tepros MONOBOrO CO3PEBAHUS XapaKTePH3YeTCsl SHAYMTEIbHbIMH M3MEHEHHSI-
MU B (DH3MYIECKOM M TICHXUYECKOM Pa3sBUTHH MOJIPOCTKOB.

Nasbexanne Bpe/iibix Npusbidek (ynoTpebaenne aikorois, HAKOTHHA U IPYTHX
HAPKOTHYECKHX ¥ TOKCHYHBIX BEIECTB) COXPAHMT YCTOHUMBOCTH MOJIOZIOTO OpTa-
HU3Ma K HEraTUBHBIM BJIMSTHHUSIM BHEILIHEl CPejibl.

- EE NPUMEHUTE NONYYEHHBIE 3HAHUS " |

Buwibepume npasunvuviii omeem (00uH uiu HECKOIBKO)

1. Viaxure aktop, KoTOpbii obycnasmusaeT (popMHpOBatiHe BTOPHYHBIX TIOJOBbIX
NPUBHAKOB y My3K4HH: ) obpasoBaHue criepMaTo3om/ioB; 6) BplpaGoTKa TeCTOCTEPOHE;
B) BbIpafioTKa MpOrecTepoHa.
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2. Vxaxute, uro obpasyercs Ha MecTe paspyuieHHOTo (QOIIMKYJa: a) SAHIEKICTKE;
6) xerroe Te10; B) TOPMOH HCTPOTeH; I') TOPMOH NPOTECTEPOH.

3. Bribepute posib KeITOro Telia: a) IPOMSBOAT FOPMOH, KOTOPBII 33/1epXKH BaeT cospe-
BanHe ceayiowero Goinukyna; 6) roTOBUT CAMSHCTYI0 0O0IONKY MATKH K TIPHHATHIO
3APOJIbILIA; B) CTIOCOGCTBYET OTCJIOCHHIO CIM3KCTON 060109KH MaTKy; T) cniocobeTByer
CO3PEBAHUIO AMLICKICTKH.

4. Croricrpyupyiire orser B Buze tabmiupt «OcobeHHOCTH 1IePHONIA TIONOBOTO CO3PEBa-
HMA Y I0HOWIEH U IeBYIEKs.

5. Vkaxkure yca0BHs, KOTOPbIE CrIOCOOCTBYIOT HOPMATBHOMY Pa3BHTHIO TO/IPOCTKOB.

§ 56. onI0/I0TBOPEHUE. TEHETUYECKOE
' OIIPE/IEJIEHME I10JIA

CNOMHMTE |, 4TO TakKoe OTUIOIOTBOPEHNE H KAKOBO €ro 3HaYeHHe.,

K/io4eBbie NOHATUA W TEPMUHBI ONNOAOTEOPEHue, GepeMenHoCTb, 3UroTa, am-
6puoH, Nnoa, NnauexdTa, poasl.

Kax e cc DBl YXKe 3HaeTe, uTo Haqa.rmmnf JTANnoM WHAMBH/IYATBHO-
I omonoTeopenns? 1O PA3BUTHS Opranusma (OHTOrenesa) ABJseTcs ONAOMO-

e TBOPEHME — TIPOIECC CJMSTHUS SIIEP MYXKCKOM M JKEHCKOH

NnoJioBeIX Kjetok (puc. 120).

Criepmaro3omibl, MONaB BO BIATAIMILE KEHIHMHbI, CAMOCTOSITEIIBHO TEPe/IBUIa-
1orea K mieiike marku. [Ipubiusuressio yepes 30 mun oy rocturaior ke nojgocty,
a yepes 1,5 yaca nonanaot B Matounsie TpyOHl, I7le BCTPEHAIOTCS ¢ SIEKICTKO.
Cniepmarosoun paspyuiaer memOpany sTHIEKJIeTKH ¢ TOMOIBIO CIEIMATBHONO BE-
IeCTBA, KOTOPOE MPOU3BONT anukaibHoe tesbie. Korna ronoska cnepmarosonna
NoNafaeT BHYTPb SUIEKICTKH, ee mMeMOpaHa cTaHOBUTCH HENPOHMIAEMOI st
JIPYTHX CIIEPMaTO30M/IOB.

Slnpa obeux monoBEIX KJIETOK (crepMaTosousia M SHNEKNIeTKn) CAMBAIOTCS B
OHO ¥ 06pasyioT ONJIOZIOTBOPEHHOE SO, N 3uroTy. Tak nacTynaer Gepemen-
HOCTb, KOTOpast JUIMTCS B TMPEJIeJiaxX IeBATH MECSITIeB.

BepemenHocTs — 910 GU3UONOTHYECKOE COCTOSHIE OPraHU3Ma HKEHIUHEL, CBsI-
3aHHOE C OTUIOI0TBOPEHHEM SHIEK/IETKH 1 PasBUTHEM 3apo/ibilia ¥ 1ioaa. Bo spe-
Ms1 GePEMEHHOCTH IPOMCXO/MT yCUJIEHHE BBI/IE/ICHNS] TOPMOHOB SIMYHUKOB, & 34T€M
ILJIAIEHTBI, YBEJIMYeHHE pasmepoB Matkn. OcHoeHbie ee npusnaku: NpeKkpanieHe
MEHCTPYAIHI; YBENHYCHUE MOJIOYHBIX JKEJIe3; COHIMBOCTH; BO3MOXHBI BpEMEHHbIE
TOJIOBOKPYI)KEHHS, TOHIHOTA W T. 11

(oK obpasvercs OTIONIOTBOPEHHOE SO (3UroTa) MPOJBUraeTcs 1O Ma-
Kak obpasyercs )
3aponsms ¥ nion?  TOUHOM Tpy6e M OITHOBPEMEHHO Jie/IUTCs, TIpeBpallasich B

B === MHOTOKJIeTOYHBII1 3apoabim (puc. 120).

Yepes yerbipe-nATh /Heil MOCJIE OIUIO0TBOPEHYS! O/IHOCJIOMHBII 3aPOJIBILI ¢ TO-
JIOCTBIO BHYTPH HONasiaeT B MatKy. B reyenne Byx et 3aposii ¢cBoboHo Haxo-
JMTCH B MATKe, a 3aTeM (TO ecTh Ha 7-# JIEHD IocJie OTUIOJIOTBOPEHMST) TIOIPYKaeT-
Csl B €e CNIM3NCTYI0 0000YKY U NPUKPEIUIsieTcs K Heil. DTOT MpoNece Ha3kBaeTcs
umnnanmayueit (o1 nat. um — npedyKe, KOTOPHI 03HAYaeT IPOHUKHOBEHUE BO
YTO-TO, NAAHMAPe — CATUTH).

[lepron o1 MoMenTa MMILTaHTAIMY /10 06pa30BaHUs! TUIANEHTH (KOHEI[ BTOPOTo
MeCsiua) HashiBAIT 3apoObiuesviM Nepuodom BHYTPHYTPOOHOIO pasBUTHS, a
OPIaHusM — 3apodviuem, wm smbpuonom. Tlonas B MatTKy, 3apOJbINI HAYHHAET
6bICTPO Pa3BUBATHCSL.

B komme Broporo mecsima BHYTpMyTPoGHOTO pasBuTHS obpasyercs IialeHTa
(ot Jsiat. naayenma — nupor), nik aetckoe mecto (puc. 121), — oprau B Buze svic-
Ka, IIPOYHO MPUKPEIUIEHHOTO K CJIM3UCTOH 000JI0YKe MaTtKH, KOTOPBI CBS3BIBaeT

\_'\



AnLeKneTka

Puc. 120. OnnopoTBOPEHKE W passuTHe opraHu3mMa Yenoseka

oz ¢ opraiuamom marepu. C MomenTa 06pasoBaHMs TIANEHTh OPraHU3M Ha3bl-
BAIOT NAOOOM.

[Tnanenra, Beinossst GyHKIMIO eJie3bl BHyTPeHHell ceKpeluy, HaYuHaeT Bbi-
JIEJISATh CIIEIMATBLHBIN TOPMOH — NPOZecmepoH, KOTOPLIi croco6CTBYET HOPMAJIbHO-
My Teuenmio GepemerHocTH. OHa 3alMIAET IO OT OTPHIATENBHOTO BO3/ICHCTBYS
psiia hakTopoB BHeuHell cpesibl, 06pa3soBBIBas TAK HA3BIBACMBIH NIGUEHMAPHBIN
6apvep. KpoBe Marepy He CMENIMBAETCS € KPOBBIO ILIO/JA, & TOJBKO ITPOUCXOUT
oOMeH BEIeCTBAMY 1 Ta3aMy Yepe3 CTeHKH KanmvUIsIPOB B IUIALeHTe.

1o/ UMeeT CBOKO OKPYKAIOILYIO CPEly, KOTOPast COCTOMT U3 TIJIOJIOBOTO ITy3bIpsi,
OKOJIOILIOHBIX BOJL. [110/10BBIl My3biph — 3T0 0cobbie 060J104KH, KOTOPBIE OKPY-
HKAFOT TJIOJI B BUJIE MELIKA ¥ BHINOIHSIOT (QYHKITHIO MEXaHWYeCKOI 3alMThI ILIO/A.

Puc. 121. Tnauexta



Oxkouiomiofibie BOIB 3aMONHAKT MPOCTPAHCTBO MEXKAY IUIOJIOM H BHYTpeHHEH
TI0H0BOM 060JI04KO# 11 06eCTIeINBAIOT MEXaHUYECKYIO 3aIUTY, JBHXKEHNE H Pas-
BUTHE ILIO/IA.

Loz ¢ MaTEPUHCKNM OPraHU3MOM COEIMHSIET HIHYPOBUIHBI OPTaH — NYNoeuta.
Bnaronapsa eii ruioy nonyyaet nuratesHbIE BEINECTBA U3 KPOBY Matepy (MUTaHHEe
IJI0/1a), HPOUCXOAHT Ta3000MeH MeX/ly OPraHV3MOM MATEpU M ILiofa (AbIXaHue
IL7T0/12), OCBOGOMK/AEHHE OT YIJIEKUCIIOTo ra3a H HEHy>KHEBIX NPOAYKTOB 06MeHa Be-
mecTs (BbijlesieHne), obecrnedenye IIIONA aHTUTEIAMY, KOTOPBIE OH MOJyYaeT OF
opranuzmMa Matepy (3amuTtHasi GYHKI[Us).

ITnoodnwiii nepuod HaunHaeTcsi ¢ Hayas1a TPETHEro MeCAIa U JIIUTCA KO MOMEHTa
poskzenus peberka (pozos).

Ob6pryHO keHIMHA 32 O/IHY GepeMeHHOCTh poxaeT ofHoro peberika. Ho ects
CHIy4an POXJAEHU OJHOBPEMEHHO JIBYX, Tpex M Gonbuie gereit (GimsHerios). Ouun
MOTYT GBITH OTHOANIOBBIME U PasHOSIAIOBEIMI. OHOsIHIOBbIE 6IU3HENbI DaSBH-
BAIOTCSI M3 OJTHON 3WUTOTH, KOTOpas pasaesnmiack Ha fiBa (uHormaa Gosemie) ¢gpar-
MEHTA Ha omnpe/ie/IeHHBIX 3Talnax pa3BUTHs 3apozbinia. OHU 06s13aTeNBHO OHOTO
10JIa ¥ OYEHb MOXOXKH Mexy coboil: UMEIOT OIVH 2eHOmMUN — COBOKYNHOCNG 6CEX
HACEOCTNBEHHBIX NPUIHAKOB OPZAHUIMA.

PasHosiinosbie 61uM3HeIBI Pa3BUBAIOTCS U3 IBYX MJIHM HECKONBKUX 3UTOT, KOTO-
prie 06pa3oBaIuCh MPH OTUIOIOTBOPEHNY JIBYX WIN HECKOJNBKHX sifiiekneTok. OHU
MOTYT OBITE O{HO- WY PA3HOTIONBIE; TIOX0XKU Mexay coboil He Gorbire, dem o6bru-
HbIe 6pPaThsi ¥ CECTPhI; UMETDh PasHbiil reHoTUN (puc. 122).
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Kak Bam ye u3BecTHO, B ANIEKIETKE U B CIIEPMaTO30M/1€
CBOMX poiuTeneii? HAXOZMTCS 110 23 XpoMOCOMBI (3UTOTa B HOPME COJLEPHKUT

Iloyemy Mbl NOXOXH HA

46 xpomocoM, TO €cTh TOMHBIH NX Habop, XapaKTepHbIi
JUIS KJIETOK TeJia yesioBeka). [Ipy cavsium afinexnieTky u crepMaTtoson/ia Bo Bpe-
Msi OILIOJIOTBOPEHMS OJIHY TIOJIOBUHY XPOMOCOMHOro Habopa (23 XpoMOCOMEI)
OIUIOAIOTBOPEHHOE AHIO TIOJYYaeT OT OTHOBCKOrO, a BTOPYI0 (23) — 0T MaTepHHCKOro
opranusma. Takum 06pasoM, OIIOIOTBOPEHHOE Ao (3UroTa) coaepxuT HHGop-
MAIMIO O HACNEICTBEHHBIX NMPU3HaKaX 060X poxuTeseit.

K AT Y ues10BeKa N0JI ONPEJIEIAETCSs COYETAHNEM TIOJIOBBIX XpO-
0N Yenoseka? MOCOM BO BPEMS OTUIOIOTBOPEHUs! stleKieTky. X poMoco-
- MBI B COMaTHYECKHX KJIETKaX OPraHH3Ma YeJIOBeKa COCTaB-
10T napasie (auivionsiasie) Habopel (2n). Cpem HUX pasjinyaloT HENoJIOBbE
XPOMOCOMBI (2yTOCOMBIL) ¥ OJIHY IAPY TOJIOBBIX XPOMOCOM, KOTOPbIE YCJI0BHO 060~
3HAYAOT onpenesieHHbiMu GykBamu Jaturckoro andasura X u Y. Kinetkn xeniu
HBI COJIEPXKAT JIBE OAMHAKOBBIE IOJIOBBIE XPOMOCOMBI, KOTOphie 0bo3nauaoT XX.
¥V My>X4YHMH OHF IIPEACTABNIEHE /IByMsT pasibiMi Xxpomocomamu X u Y. Tloatomy Ha-
60pbl XPOMOCOM KEHIMHBI ¥ MY>XYUHBI OT/IMYAIOTCS JIMIIb OHOM XPOMOCOMOIA:
XPOMOCOMHBIH Habop xeHIMHbL — 44 A + XX, myxunusl — 44 A + XY (A — nenosnossie
XPOMOCOMBI — ayTocomst). TIoJoBbie KiieTKH (TaMETHI) y Ye/I0BeKa MMEIOT IOJIOBUHHBIN
(rartonansiit) Habop xpomocom. Sitekerkn obsrano copepxar 22 A + X xpomo-
combl. Takum 06pasoM, y JKEHCKOTO 110J1a 00pa3yeTcst JMIIb OJIMH THIT FaMeT (raMeTst
¢ X-xpomocomotr). Y MyKIuHBI rameTs! coftepxat u 22 A +X, u 22 A + Y-xpomoco-
MBI, TO ecTb 06pasyeTcsi iBa Tnna ramet (¢ X-xpomocomoii u ¢ Y-axpomocomoi). Ecin
NpY OIVIONOTBOPEHUH B SUIEKJICTKY IOIajaeT crepmarosona ¢ X -xpomocomoil,
06pa3yeTcsi 3apoiBiil XKEHCKOTO TMoJa, a ¢ Y-XpoMocoMo# — MY>KCKOro mnoJsa.
CrienoBaTesibHO, ONpE/le/ieHne ToJa y 4eJIoBeKa 3aBHCHT OT Haauuus X- uiu
Y-xpomocomst B criepMaTo30m/ie, KOTOPKIil OIUIOOTBOPSIET SHIEKICTKY.

S xpomocounu; Bo Bpemst o6pasoBanyst MOJOBbIX KJI€TOK MOTYT TPOH30¥-
Gonespy? TV M3MCHEHHS B MX HACJEJCTBEHHOM Matepuase, Hampy-
-~ Mep B KOJIMYECTBE XPOMOCOM, HX CTPOEHUH H CTPYKType.
Eciv Takye KA€TKH MPUMYT yYacTHe B POIECCE OTUIOIOTBOPEHMS!, TO 9TH H3MEHe-
HHSI MOTYT NPUBECTH K BPOXKACHHBIM MOPOKAM U aHOMATHAM PasBUTHS BCEIO opra-
HU3MA, KOTOPBIE HA3BaIM XPOMOCOMHBIMY, H/IH HACJIEAICTBEHHBIMH, 60JIe3HAMH.

3A0POBBE QMO!EKA

Paseumue peﬂeuxa 8 Mamepuncxm apmuu.m NOIROCTYIO 3A6UCUTN OM sdopoabs
mamepu. ITosmomy 60 6pems GEPeMEHHOCIU HEHUUHE HYNCHO: NPABUILHO Nu-
mamvca KAAOPULIHOLL U NEeZKOYCBOSEMOL NUUell; Yaue HaXOOUmbCa HA CEENEeM
aoaayxe, 3abomumuca 0 yucmome meaa; Hocumv yoobuy0 odexncdy; Gvims cnoxoii-
Hotl; obepezamvcst om uuqﬁexuwﬂﬂux saﬁmsmuu

OBOBLWMM SHAHWRA

ITporiecc OITOOTBOPEHNS 3aKMIONACTCA B CJIMSAHUN MY¥KCKOM H KEHCKO# ToJIo-
BBIX KJIETOK ¥ OOBEAMHEHNY WX FeHeTH4YecKol HHdopmanum.

B niepuot BHyTPHYTPOGHOTO pasBuTHA M3 O/IHOI KJIETKH B Pe3yJIbTaTe ee rnocie-
NOBATEJBHOIO MHOTOPA30BOro Jiesienus: obpasyiores apyrue kaetku. OHu pacryT,
mu(epeHHpyYIOTCs: ¥ B KOHIE KOHIIOB 00pasyloT YHUKAIbHBIN MHOTO(QYHKIHO-
HAJTBHBIH OPraHU3M.

e NMPUMEHMWTE NONYYEHHBIE 3HAHWA = )

Buibepume npasunviviii omeem (00uw unu HECKOBKO)

1. Vkaxure opras, B KOTODOM TIPOMCXOAMT OILIOAOTBOPEHHE SHIIEKIETKH: a) MaTKa;
6) Matoynas Tpy6a; B) SMYHWKH; T) BIATAJIHILE.
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2. YkaxuTe HasHauyeHHe ILIALIEHTHE: a) TUIOA TIOJAYYaeT NUTATebHBIE BEIECTBa W KIC-
JIOpOZ, ¥ 0CBOGOKAAETCS OT YIJIEKHCIIOTO Ta3a M APYIUX MPOAYKTOB 06MeHa; 6) Beimon-
HsieT (QYHKIIMIO BPEMEHHOM JKesie3pl BHYTPEHHEH CEKperuy; B) 3aniiiaeT rion of
HETaTHBHOTO JleiicTBHA pasHbIX (JaKTOPOB; T) TIPHHHMACT YYacTHE B NEEHHH KJICTOK
3apOJBIIIIA.

3. CxoHctpyupyiite OTBeT B Biie cxeMbl « PassuTue 3apo/ibilia yeiopeKas.
4. O6bsicHNTe POJIb TUIALIEHTHI BO BPEMsi PA3BUTUA 3aPOBIITA.

§ 57. NPEAYNIPEXJAEHUE 3ABOJEBAHUIA
[IOJIOBBIX OPTAHOB

BCNOMHUTE 13 kypca Ocrosbl 300posbs, Kakue CYIECTBYIOT CaMble pacipOCTPAHEHHbIE

saboneBanns, NiepeAINHEC MONOBBIM nyTeM, 4to Takoe UITIITL
-

Kniouesble noHaTUA 1 TepmuHbl: Gecnnoauwe, NPOCTaTMT, BEHepuyeckue GonesHu,
cnva, BU4.

[Onomam u aeBynikam HeOGXOMMMO CTAPATENBHO CAEMTD 3a YMCTOTON BCEro
Te/1a, 0COGEHHO BHELHNX TMOJOBbIX OPraHoB.

K weuynpuw_n-;n neco- B Cliyuae HecobUIo/IeH st THTHEHHYECKHX HOPM Y JIeByTieK
Gmoenne anunol rurueny  (KEHILNH) BOBHUKAIOT BOCTIAINTENBHBIE TIPOLECCHI T0JI0-
¥ JIeByIeK 1 tonomel? BPIX OPraHoB Kak BHENIHMX, TaK ¥ BHyTpennnx. Ecam ta-
S S e KO TIPOMCXOJTMT, HEOOXO0IMMO HEMELTEHHO 00paTuThest K
Bpauy. [Ipu BoBpemst nHayatom Jievernu 6osestb, 06bvHO, ncyesaer Gecenemo. Ec-
JIH MEJITTMTE ¢ JiedenueM, Gosesns npuobpetaet Xponndeckyo Gopmy, KOTOpPYI
BBLICYMTH HaMHOro Tsukesiee. Heuznedernnbie 60J1€3HM 1OJIOBBIX OPraHOB BAMSIOT
Ha BO3MOXKHOCTH 3abepeMeHeTh, Ha X071 6epeMEeHHOCTH, POJIOB.

Y 1onomeii npu HecoGJIOICHNM JIMYHON THIMEHBI B PE3yJIbTate MPOHUKHOBEHUS
60J1e3HeTBOPHBIX MUKPOOPTAHU3MOB B MOJIOBBIE OPTaHbl, a TAKXKE B PE3yJIbTaTe CH-
JIAYET0, MAIOTIO/IBMAKHOIO 00pasa xusHH, ynotpebieHusi alkorois, OCTpoil eJbi
MOXET BO3HUKHYTh BOCTIAJIEHHE IIPEJICTATE/IbHOM XKeJesbl — npocmamum.

HHrepecHo 3HaTb, YTO... CoBpEMEHHbLIE AOCTUXEHUS PENpPOAYKTUBHON Me-
AVUnHLl UMEIT paspaboTaHHble CreunansHsle MeToasl nevexws Gecrnnoavs.
B nacrosijee spems ynnsepcansHbim u Hanbonee aghgheKkTnBHbIM NCKYCCTBEHHBIM
METOAOM CYMTAeTCs1 ONnoAoTeopeHne «g npobupke». JlevebHas npouegypa
COCTONT U3 HECKOALKuX atanos: 1) ropmoHanbHas CTUMYNALUWS SUYHUKOB;
2) nyHKyms pONMKYNoB U B3ATHE ARLEKNETOK; 3) OnnogoTBOpeHne SiLeKneToK n
KynbTUBMPOBaHe aMOPUOHOB; 4) nomelenne nonyYeHHbIx amMO6pruoHOB B NOAOCTL
marku.

PacnipocrparenHoii npuuntoii Bo3HUKHOBeRSA 3a60J1eBanmii NOJOBBIX OPTaHOB
ABNSAIOTCA unpexyuu, nepedarouuecs nonoevim nymem (AIIIIT).

Yro takoe MITII? B Hactosmiee Bpemsi HacumthiBaior cebie 20 Gonesneii,
e KOTOPBIE BBI3BIBAIOT WIIIITL. MMy GostetoT Kak My»KYWHBI,
TaK M XKEeHIMHBL. B otimiame oT HeKOTophIX Apyrux MH(EKIMOHHBIX 3a60/eBanuil,
npotus Gonesneil, KOTopsie MepelaloTcst IOJIOBBIM Ty TEM, UMMYHUTET He Bupaba-
THIBAETCA U IIPU IIOBTOPHOM 3apakeHnu 60Jie3Hb Pa3BUBAETCs CHOBA. DM HosiesHu
HUKOI/Ia CAMOCTOATEIBHO He u3/ieuuBaroTes. bes mepminickoil noMoly yesioBek
6ynet 6osers UMM BCIO JKU3HB.

Bosbynurensvu U sisnsiiorest BUpycHI, 6akrepu, rpubsl, HEKOTOPEIE IPO-
cTelinive, MONABHIME B OPIAHNU3M YeJIOBEKa BO BPEMS TIOJIOBOTO KOHTAKTA. Y JKeHIIMH
OHH TIOBPENJAI0T CIHBNCTYIO 000JIOYKY MATKH, MAaTOYHbIEe TPYOH W SIMYHMKM, Y
MY?KUYMH — STHYKH ¥ IIPUJIATKY SIUYEK.

CameiMu paciipocrpanenubimu cpery U sieasnores: cudmaue, ronopest u
TPUXOMOHO3.



3abonesanusi, nepealIHecs NOJOBbIM NyTeM

Cudmmic bBnennas Tosienenne GesGonesnen- | [Topakenne Bcex OpraHoB, pas-
cMpoxeTa HbIX $3B Ha BHEUIHHX | PyllIeHHEe HOCOBOMH TEperopojiky,

TIOJIOBBIX OpraHax, ysesm- | obesobpaxknBanue fMia, mapa-
yeHue NnaxoBpix JmMQO- | MY HOT, TSOKEJBIE CTPaaHus,
Y3JI0B cMepTh

T'onopes Tonokokkn I'noitebie Bhiesienns, no- [ Paspyiienye noJioseix xesnes.
BBIIEHNE TemmnepaTypsi, | Gecronue
60JIB IPH MOYEHCITYCKAHUM

Tpuxomonos | Tpuxomonana | Fnoitinie Baesienns, Boc- | PaspyiieHue MOJOBBIX XKeJies,
naieHUs CAM3KCTBIX 06010 | Gecrnoane 4
YEK M10JI0BBIX OPraHos, GoJib

Cudmime MOXeT nepesiasaTbesi He TOJLKO MOJOBLEIM IyTeM, HO ¥ ObITOBBIM —
qepes npezverst obmero nossaosanust. Bosbymress cuduiimnca MoxeT Nonacts B
OPraHM3M 3/I0POBOTO HEJIOBEKA Y€Pe3 He3HAYMTEJBHBIC HAPAIMHbl KOXKH [IPH HMC-
noJb30BaHuM 06111eli ¢ GOIBHBIM HOCY/IBI, OJIEXK/1bl, CHIAPET, BO BPEMS 1OLe/IyeB.

HHTepecHO 3HaTh, YTO... boneaHs cunnnc Ha3saHa no umern nactyxa Cuuny-
ca, cTpanaHus KOToporo 0nucan uranbsaHckuii Bpay [x. ®pakacropo B 1530 r. B Es-
pory cugunmc npuses mopsk Xpucrogopa Konymba B 1493 r. B XV-XVICr. Bbinn
Aaxe anugemuu cupunuca. Vix Hassann «nonosoi Yymon». B 1903 r. ykpanHckuii
mMukpo6uonor n asnugemvonor Lanwun Kupunnosuy 3abonothblii (1866-1929)
OTKPbLN BO36YyanTENs cuuca — 6negryio cnvpoxety. OHa umeeTt Buf cnvpani 8-
14 mkm. CylleCTBOBaTE M pa3MHOXaTLECS MOXET NNLWb B TKaHAX Ye0B8eKa 1 XnsoT-
HbIX. BO BHELUHEH CPENe MOXET COXPaHATLCA BO BNAXHLIX MECTax, Ha rnpeamerax,
3arps3HEHHbIX CMIIOHOR 60NLHOTO.

Cnyyau roHopeu onucane! eiye fnnokparom B IV Cr. 80 H.3. B 1879 r. Hemewykuii y4e-
HbIF Hericep oTkpbin BO36YANTENE FOHOPEN — NOHOKOKK.

KakHe npouiakTHeckHe Baxuoit ¢dopmoii nmpodpmmaktukn ML siBasiercs
MepONpUsTHS MpuvensoT CAHHTAPHO-TIPOCBETHTE IhCKas pabota, B TOM YucJie 03Ha-

npoTHB WUITIIn? KOMJIEHHE:

¢ nytsimu ¥ akropamu, KoTopbie CrocobCTBYIOT WX pac-
MPOCTPaHEHMIO;

¢ (hopMaMK ¥ METOIAMH JIMYHOMH IPOMUIAKTUKY; BAXHOCTBIO PaHHEH IHartoc-
THKH;

¢ MOpP&IBHON M IOPHIMYECKOH OTBETCTBEHHOCTBIO OGOJILHOTO OTHOCHTENBHO
CeMBY U OKPYXKEHMUS.

OBOBLHNM SHAHURA

Hecobmoenyie THYHON THIHEHE! BHEIHMX MMOJOBBIX OPraHOB M CJIyyailHbIe
MOJIOBHE KOHTAKTH ABJSIIOTCS OCHOBHBIMM IPHYWHAMM, KOTOPbIC IPUBOAAT K 3a-
60s1eBaHNsAM KEHCKMX ¥ MY’KCKHX TTOJIOBBIX OPraHOB. JTO MOXET 0BIeYb BOCIA-
JIUTENIbHBIE TIPOIeCCHl B TIOJOBBIX OPraHaX, a CayYyailHble IOJIOBBIEC CBH3H MOTYT
mpusectu k WMIITIIL. Cobmonenne TpaBuii THrHeHb! MOJIOBBIX OPraHOB MMeET
BaKHOE 3Ha4eHNe JUIS COXPaHeHNsi MX MOJHOTeHHOI (husnonornyeckoii pyHkimm.

[ 5 NMPUMEHUTE NONYYEHHbIE 3HAHWUA el

Crounctpyupyiite otseT B Buzie cxembl <« TITITT u ¢hakTopsl, HX BhIsbIBAIONIHES.

““ 4 . AL
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§ 5&. BO3PACTHOE PA3BUTHE YEJOBEKA

BCNoOMHMTE 13 kypea Ochoest 300p06vs, YTO TAKOE N10J0BOE CO3PEBAHHE M B KAKOI TIEPHOA

Pa3sBHTHA YCJIOBCKA OHO MPOHUCXO/HT.

KnioyeBbie NoHATUA U TEPMUHBI: XPOHONOrM4ECKMIA Bo3pacT, Guonormueckvii Bos-
pacT, pocT, LUKONbHbIA NEepuoa, CTapeHue, repoHTONONMN.

Onrorenes (0T rped. OHMOC — CyNECTBYIOIEE U 2eHe3UC — TIPOUCXOXKACHHE) —
910 MHAWBHIyaJIbHOE Pa3BUTHE OPraHH3Ma ¢ MOMEHTA €ro 3aposkaeHus (3UroTsl) 10
€CTeCTBEHHO# cMepTH. Bhijiensiior iBa nepnojia ontoreHesa: sMOpuoHabHbIi (3apo-
JBIIEBHIiT ) ¥ NOCTIMOPHOHATBHBI (1OC/Ie3apo/IbIeBhIi ). IMOPUOHANLHBIIH OXBA-
TBIBAET TPEBPAIEHHE 3UTOTHI B 3aPOJILIII ¥ Pa3BUTHE 3aPOJLINIA H IJIO/Ia K MOMEHTY
poxaenusi peberika. ITocmambpuonaroHviil HAYMHACTCS TIOCJIE €10 POXKACHUS,

B Tevenue xu3Hu B OpraHnsMe 4eJI0BeKa HeIPEPBIBHO MPOUCXOSIT IPOIECCh Po-
cTa ¥ pasutus. B pasubie nepuosibl JKH3HH HHTEHCHBHOCTD 9THX TIPOIECCOB HEO/H-
HAKOBa, YTO 1IpejionpeiesseT crnenuduyeckie aHatToMuyeckue, (pU3UoJIOrHIecKue u
ncuxuyeckne ocoGEHHOCTH, KOTOPbI€ HAa3hBAIOT 803pacmubimu. B coorBetctBuy €
BO3PACTHBIMY OCOOEHHOCTSIMY Pa3BUTHS OPFAHM3Ma BeCh JKM3HEHHBII ITUKJI YeloBeKa
pas/e/IsIoT Ha epHOJIbl (ex. mabauyy). Mexy HUMY Het YeTKuX rpann. B nssect-
HOIt creneny oM ycsioBhbl, Ho Bbijiesienye Takux nepHoioB HeoOXoMMO /IS Orpe-
JeJIeHYsI XPOHOJIOrHYeCKoro (N1acnopTHOro) u 6MOIOrHYecKoro BO3pacTa 4eI0BeKa.

XPpoOHOJIOrHYeCKHii BO3pAcT — 3TO0 Nepuoj (B rojiax, MeCSIax, JIHAX ), MPOXKUTHIH
CO JIHSI POXACHUS JI0 ONPe/e/IeHHOTO OTCYMTHIBAeMOro momenta. Buonornyeckni
BO3PACT — 3T0 COBOKYITHOCTh AHATOMHYECKUX M (PM3HOJIOrHYECKUX 0COOeHHOCTel
OpPranuama, KOTOPEI€ COOTBETCTBYIOT BO3PACTHBIM HOPMaM JUIA ONpe/ieleHHON
obnHocTH Jnozieii. OH 3aBUCHT OT HHIMBU/LYaTBHOTO TeMIIA POCTA, PA3BUTHA U CTa-
penus oprarusma. Pasimia MexIy XpoHOJIOTHYeCKHM ¥ GHOIOTHYeCKHM BO3PACTOM
Ha 3Tane JI03peBanNsa MOXKeT JIOCTUTaTh TISTH JIeT, a Ha 3rane ctapenus — 1o 20 ner.

[Teproguaanusi MHAMBUIYATLHOIO PA3BUTHS OCHOBBIBAETCS Ha GHOJIOrHYECKUX
[IPU3HAKAX WM cOlMAIbHBIX NpuHimnax. K 6monornieckum npusHakaM oTHOCST-
€51 UBMEHEHUSA B POCTe, Pa3BUTHH U CTAPEHHH OpPraHM3Ma.

Tabnuya
BospacTHas nepHoIH3aIHs YeloBeKa
Ne HaasaHune BO3pacTHOTO NEpHOZA Bogpacrsoii nepuoz (8 ronax)
n/n JKHM3HH YeJoBeKa P — ' JEBYLTKH /KEHIHHDI
1 HoropoxaeHHOCTS Ilepebie necsite axei
2 T'pyasoii 10 areii — 1 ron
3 Pannee netcteo 1-3
4 Ilepsoe nercrso 4-7
5 Bropoe aetcto 8-12 8-11
6 TMonpocTrosblii 13-16 12-15
7 IOnomecknii 17-20 16-20
8 3pessii Bospact, 1-it nepuon 21-35 21-35
9 3penbiii Bo3pact, 2-# nepHon 3660 36-55
10 ITpexnonumiii Bo3pacT 61-74 56-74
11 Crapueckuii BO3pacT 75-90
12 Jonroxurenu 90 u 6ombme
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Conmaspisie NPUHIMITB BO3PACTHON TNEPHOAMIANNY ONPEICSIOT TIEPHOIbI
yueObl: 1IPEAIOLIKONBHBIN BO3PACT — 10 3 JIeT, IONIKOJIBHBIH ~ 3-6 JieT, mKoJIbHbIT
Bozpact (maaaumit 6-9 ser, cpemumii — 10-14, crapumii — 15-17 ser).

BepxuuM BHIOBBIM MpeIENIOM JKH3HW JUis 4esoBeka cuuraior 115-125 ser.
Ecim Guonoriyeckuii Bo3pacT 3HAYMTENBHO ONEPEXAeT XPOHOJIOTHYECKHil, 910
CBHJIETE/ILCTBYET O NPEXAEBpeMeHHoM ctapenny. Ha Gnosioriyeckuii Bospact ye-
JIOBEKA BJIMSIOT TAKKe COIUATBHO-3KOHOMUYECKHE YCIOBHA,

P — B rpyauoii nepuoa (puc. 123) poct conpoBoxaaercs yseiau-
XapaKTepHbie gepryr 1CHYIEM JUMHBI  MACCHI TEJIa. 3a 3ot nepnon poct peberka
NepHOIOB passiTHs? YBE/MUHBACTCS NIpUO/M3UTENBHO B TIOJITOPA-/IBA Pa3a.
e s 3 BO3PACTE LIECTH MECSIIEB Y pebeHKa HAUMHAIOT TIPoOpe-
3BIBATHCS] MONOYHBIE 3Ybbl. 3HAYVTEILHBIE U3MEHEHHS TIPONCXO/SIT B CKEJIeTe pe-
6eHka. Y HOBOPOXKAEHHOTO 3HAYMTENBHAS YACTh CKEJIeTa COCTOMT M3 XPSIIEBOM
TkaHu. OHa 3aMeHseTCsi KOCTHOM B TedYeHre MHOTHX JieT. Mexay KocTsMu qeper-
HOM KOPoOKM MiazieHIa ectsb podnuuxu (puc. 124). B 31ux Mectax rofoBHON MO3T
pebeHKa 3alUIleH TOJBKO MATKON COeIMHUTENBHOI TKanpk. Bot moyemy Hy»KHO
0cobeHHO obeperaTh OT Y/IaPOB U TOJIYKOB FOJIOBKY I'PY/IHOTO peberka. Y HOBOPOX-
JICHHBIX elile HeT TUIIMYHBIX JIJIs1 Ye/loBeKa W3rnboB mo3BoHoyHyKa. OHM HaYMHAIOT
GOpMUPOBATBECA € Pa3BUTHEM MBILIEYHOW CHCTEMBI.

Y pebenka B Bospacre 2,5-3-X MecseB YKPENNSITcs MeiHbe MBIIIIb, H OH
HaYWHaeT CaMOCTOSITENBLHO JIepXKath roloBKy. I10 crnocoberByer 06pasoBanHio
meiiHoro u3ruba. Y narnmecsiaHoro pebeHka HacToMbKO Pa3BUBAOTCS MBITIITH TY-
JIOBMIIIA, YTO OH MOXET CAMOCTOATENIHO cuaeTh. Tak pa3sBHBaeTCst IPYAHOI W3rno.
K KoHIy IepBoro rofia pe6eHOK CTaHOBUTCS Ha HOXKKW. B 370 BpeMs Haumnaet
¢opmupoBaThcs nosicHiuyHblil U3rub nossonoynuka. B 1,5-2 roxa yxe nosHocTsio
cchopMHpOBaHB! Bee M3rHOB! MO3BOHOYHMKA.

Paunee niercrso (puc. 125). B 1ot nepuos reMin pocra 3aMezuisiercsi, Ho Ha BTOPOM
rozty ocraercs eile Bbicokum (10-11 cM 3a ropn), Ha Tpetbem romy — 8 cm. B Bospac-
Te IBYX JieT 3aKaHYMBaeTcs popessiBanye 3y6oB B 1ot nepuos ety nHTeHCHBHO
PasBUBaOTCst, 0COOEHHO OBICTPO PA3BUBACTCS PEYb, & € Hell M MBIIILICHHE.

B nepuoa nepBoro AeTcTsa (JAOUIKOAbHBIN NEPHO/L) /IETH 32 TO/I BBIPACTAIOT Ha
5-7 cm. B Bospacte 5-6 sier HosIBASIOTCsE 1iepBbie noctosiibie 3ybur. Pebenok B
FTOT MEPHOJT BOCTIPUHUMAET MHOIO MHGOPMALUY U AKTUBHO Pa3BUBACTCH.

Iepuoa BTOPOrO AeTCTBa (MIKOABHBIN) — pemaonuii B GU3HIECKOM, yMCTBEH-
HOM W JIyXOBHOM pasButvH yesioeka. Ero siessit na muaammii, cpemmii (nogpoct-
KOBBIH) M cTapiimii (IOHOWECKHIT) BO3PACTHBIC NMEPUOJIbI, KAX/bIi U3 KOTOPBIX

Puc. 123. MpypHoit nepvos Puc. 124. PogHwiku



LKONBHBIA (NOBPOCTKOBLIA)

umMeeT CsoM ocobeHHOCTH. Mnadwuil wkonvHvid nepuod
XapakTepu3yeTcs 3aMe/UTeHreM TeMmroB pocta. Pebenok
nopacraer 3a rox Ha 4—5 cm. B 3101 nepuosn iety HauuHa-
10T YYUTBCSI, OBJIAJIEBATh TPAMOTOM, YTE€HHEM, MaTeMaTH-
koit. B npoiecce yuebsi Habmionaercs pasBuTHE YMCTBEH-
HBIX CNOCOOHOCTEH YYEHHKOB.

Hodpocmioeniii (cpednuii wixonvivil) nepuod (puc.
126) cosmagaer ¢ MEPHOIOM TIOJIOBOIO CO3PEBAHMUS, KOTO-
poe COMPOBOX/IAETCS M3MEHEHNSMH JIESTTENIBHOCTY JHCenes
enympenneil cexpeyuu. B aror nepuon (c 11-12 ner y ne-
BoYeK 1 ¢ 1314 y MATHYMKOB) HabIIOMAETCST IPHIKOK B PO-
cre (7-8 oM 3a ron); yBesmyeHre Macch TeJia; Iiiybokas rne-
pecTpoilka OpraHu3Ma, CBSI3aHHasA ¢ HaYaJIoM BHyTpHCEKpe-
TOPHO#H (DYHKIIHH TMOJIOBBIX XKEJI€3.

B 31oM BospacTe 3aKTabIBAIOTCS MHOTO Y€PT xapam epa,
CBONCTBEHHBIX KOHKPETHOW JIMYHOCTH, BHIpabarsiBaetcs
yMeHHe KOHTPOJIMPOBatTh COOCTBEHHOE TOBEJIEHME, CIIO-
cobHOCTH PYKOBOZMTE COOOM, CBOMMY TOCTYIIKAMA M Ha-
crpoenueM. Uenosex CTaHOBUTCS JIMYHOCTBIO B pe3yJibrate
camoBoctitanus. B ator mepron GopMupYIOTCST MOpaJib-
HBIE KauecTBa YEJIOBEKAa, €r0 IesieycTpeMaeHHoCTs. [loj
BO3/IEUCTBHEM aBTOPUTETa B3POCJIBIX H OKPYIKaiolllei cpebt
¢opmupyercst xapakrep.

HOnowecxuii (cmapwuii wxonvnviil) nepiod (puc. 127)
XapaKkTepu3yeTcst TeM, 9T0 B 3TOM BO3pacte POCT U Pa3BH-
THE OpPraHM3Ma MPeMMYINeCTBEHHO 3aBEpIiaercsi, Bce
CUCTEMBI OPraHOB MPAKTUYECKH JIOCTHTAIOT CBOEH 3PEIOCTH.
B Hacrosiee Bpemsi y 60JBITHHCTBA JIEBYIEK POCT IPEKpa-
maercs B 1617 ser, y ronomeii — 8 18—19 xer.

Puc. 126. CpegHuia

nepvon

HHTEepecHo 3HaTh, 4YTO... OaHoii n3 0CO6eHHOCTeH poc-
Ta v passutus feTei, OTMeYeHHo ¢ cepeauHbl XX CT,, ABaser-
cs akcenepayms (0T nar. akcenepaumno — yeKopeHue), KoTo-

& pasi IPOSIBASETCH B YCKOPEHHOM NCUXMYECKOM 1 (PUSNHECKOM

Puc. 127. Crapuwwii passutin geten. Bapocnsisi yenosek renepe Ha 10 cM BhiLe,
WKONBHBII BO3PACT wyem 100 ner Tomy Hasan. Akcenepaums HabmoaaeTcs yxe Ha

cTanuu BHYTPUYTPOBHONO passuTis, 0 Yem CBULETENLCTBYET
yBENUHEHWEe ONUHbI Tena HOBOpoXaeHHbIx Ha 0,5—-1 cM u yBennyeHmne imx Maccs! npu
poxanernn Ha 50-100 r 3a nocnearue 50 ner. CoBpeMeHHbIe AONPHU3LIBHUKNA BbiLLE
CcBOMX posecHukoB 40-x roqos XX cT. B cpeaHem Ha 8 cm.

3peasiii Bo3pacT Hactynaet B 21 ro. [lepewiii nepuod 3penozo 6o3pacma — 1o
35 Jer. 310 camplil NPOUBBOMMTENBHBIN NIEPHOJL B XKU3HU 4€JIOBeKa, 110pa, KOrma
Pa3BUBAIOTCA €10 CHIOCOOHOCTY, BO3MOKHOCTH UX MPOSIBJICHUS! B KOHKPETHOH cde-
pe ZesTeNIBHOCTH. B 9T0T MepHoJl 4esloBeK 4alile BCEro CO3/I4eT CEMBIO, POXKAeT 1
BOCTIUTHIBACT Jieteil. Bmopoii nepuod 3penozo eospacma — ¢ 36 1o 60 net y myx-
YWH U JI0 55 nieT y xKeHuuH. B 310T 0TPe30K BpeMeH# XXH3HY YEJIOBEK IBITAETCH pe-
anu3oBaTh cebs B uabpanuoi npogeccun.

Tpexnonusiii Bo3pact HauuHaeTcs ¢ 61 roaa y myskums v ¢ 56 sier y sxennmn. MHao-
THie JIFOJM COXPaHAIOT B 3TOT NEPUOJ JIOCTATOYHO BBEICOKYIO MPodeccHoHambHy o pabo-
TocniocobHoCTh. CTapyeckuii BO3pacT y My»KUMH ¥ JKeHIIMH HAYUHAETCS B 75 JieT.
B sToM Bo3pacTe MHOTHE JHOJTH €11e UMEIOT SICHBLI YM 1 CIIOCOOHBI K TBOPYECKOMY TPYILY.

Crapoctb — 37an OHTOreHe3a, BO3PACTHON MePHOJl, KOTOPBIN XapaKTepu3yeTcs
CYTIECTBEHHBIMM CTPYKTYPHBIMHU, (DYHKITMOHATBHBIMY ¥ OMOXMMUYECKUMHU U3Me-
HEHUSIMU B OPraHu3Me, OTPAHHINBAIOIIMMH €10 HPUCTIOCOOHTENIbHRIE BOBMOXKHOCTH.
JIromu Bozpacrom 100 u Gonsmie et — ponroxkureny. Mx na 3emie OTHOCHTETBHO
HEMHOTO.
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Crapenue — obmebuonornyeckass 3aKOHOMEPHOCTb, TIPUCYINAST BCEM JKMBBIM
opranmamam. Hayka, usyuarwoniasi npobJiembl cTapeHusi YeoBeKa, er0 OCHOBHbIE
3aKOHOMEPHOCTH — OT MOJIEKYJISIPHOTO M KJIETOYHOIO YPOBHEIH JI0 HEJIOCTHOTO Op-
raHN3Ma, Ha3bIBACTCSI 2epOHmMOnozueil (OT rpey. 2epoH — CTAPBIN N 1020C — yYeHue).
OcHoBHOe 3a[aHue TePOHTOJNOTHU — AOOUTHCS TOTO, YTOOBI TPOJIOJKUTENBHOCTh
JKM3HU 4YEJIOBEKA OTBEeYaa OMPEJEJIEHHOI ero ecTeCTBEHHBIM BO3MOXKHOCTSAM KaK
6MOJIOrUYECKOr0 BU/A, ¥ TIPOJLTUTD €€.

CMepTp — 3aBepHIAOIIMII ITAN OHTOreHe3a. Y 4YeJOBeKa pa3iMyaoT CMepTh
6uonezuvecxyro (ecTeCTBEHHYIO), KOTOPasi HACTYIIAET B PE3YJIbTaTe CTapeHus op-
ranusma, u namonozuweckyio (IPex/EBPEMEHHYI0) — pesysibrar 60Jie3HEeHHOTO
COCTOSTHMSI OPTAHM3MA, IOPAKEHUS JKU3HEHHO BAXKHBIX OpraHoB. [IpexaeBpeMenHast
CcMepPTh MOKeT OBIT U CJIEICTBUEM HECYaCTHOTO CIIyvast.

3A0OFPOBbE YENOBEKA |

(Dmmopamu xomopme BUAIONM HA KAUECTNEO HEUIHU U Mozym yseﬁmm ee npo-

documenvrocmy, Aersomes cobmodenue 300posozo ofpasa wcuswu: usuveckas |
Kynmypa, uepedosanue mpyda u omobIXa, PALOHATOHOE, COAIAHCUPoBanHoe numa- |
#ue, npodunaxmuka 3a001€6aHUT, OTMEEMCMBEHHOE OMHOWEHUE K NONOGOL HCUIHU, |
dobpaicenamensHoe OmHoOUEeHUE K JIH00AM, Yeajcenue K OpY2uM U CAMOYBANeHIE, Camo- |
Peanu3auUs eCMECNEEeHHbIY 300aMK08, HUHeHHoe (CeMbs) U NpodeccuoHamHoe |
cmanosneHe (docmmenuenpoq}eccumﬁw ymexoe), coyuansioe 6mwnmyuue. |
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OBOBLHM 3HAHWA

Kax1piii 4esioBex uMeeT CBOWM XPOHOJIOTHYECKMIl ¥ GHOJIOruIecKuii BO3pacT, KO-
TOPBIH 3aBUCUT OT MHOTMX BHYTPEHHUX U BHEHTHUX (DAaKTOPOB.

WHpuBuIyaIbHOE PA3BUTHE YEIOBEKA MMEET YCJIOBHO ONPEIEIEHHY IO IEPUOTU3AIHIO,
KOTOpast XapaKTepUayeTcsl CBOMCTBEHHBIMU KaKIOMY niepuozty ocoberHoctsiMi. Bee Boa-
PACTHBIE TIEPUO/B] SIBIISIOTCS BAKHBIMY JIJIS1 €10 PA3BUTHS U CTAHOBJICHUS KAK JIMYHOCTH.

e

Oxapakrepusyiite 0COGEHHOCTH MIKOJBHOIO TIEPHOJIA U 3PEJIOT0 BO3PACTA.

B CAMOKOHTPO/JIb 3HAHWUA NO TEME .:1

Buibepume npasunviviii omeem (00un wiu HeCKONBKO)
1. Yxaxure MyKCKHE TIOJIOBBIE XKeJe3b: a) AudHiKH; 6) auyuKu; B) (GOJLHKYIBE I) npen-
cTaTesbHast Keesa.

2. VKa)XHTE KEHCKHE MOJOBBIE XKesesbl: a) QonnuKyibl; 6) SMYHUKY; B) SHYKH; I') IIpe)-
cTaTeJibHas XxeJiesa.

3. HasopuTe nipotiecc obpasoBaima My»KCKHX TTOJIOBBIX KJIETOK: a) rameTorenes; 6) kony-
JISIHS; B) OBOTeHes; T) CTIePMATOreHes.

4. Vkaxurre opraH, B KOTOPOM TIPOMCXOAMT TIpoLiecC OIJIONOTBOPEHHA AileKIeTKH:
a) Braranuine; 6) MaTka; B) MatoyHas Tpy0a; r) SHUHMK.

5. VkaxuTe BO3pacTHO NEPHOJ, B KOTOPOM TPOMCXONMT MHTEHCHBHOE TIOJIOBOE CO3pe-
BaHue: a) MAajmMil WKOJAbHBIA; 6) cpeaHMil WKOJBHBIH; B) CTAPINMI NIKOJBHBIH;
T) 3peJiblii BO3pacT.

6. Vkaxure, yro obpasyercs B pe3yJibTaTe CAUSHUS MYKCKOH M XKEHCKOI raMeT: a) 31ro-
a; 6) 3apoabil; B) 1WIOA; T) OiacTyia.

7. HazoBuTe nponecc BHIXOAa SUNEKICTKH M3 (POIIMKYNA SHUHMKA: a) MEHCTDYaIus;
6) OBYNSAIMS; B) MYTAINA; I') TOJLTOIMA.

8. Vkaxwre oOuMi MpH3HAK, KOTOPBI MMEIOT MYKCKHE M 2KEHCKHE TI0JIOBbIC KJIeTKH: a) He-
TIOABHKHBIE; 6) MONBHKEBIE; B) FAINIOH/HELT HabOp XpOMOCOM; I') LapoBiaHast Gopma.

9. Ionbaysces pucyHKoM Ha ¢. 160, yeTaHOBHTE COOTBETCTBHE MEX/IY PA3BHTHEM H3TMOOB
N03BOHOYHMKA PeGEHKA M OTIOPHO-/IBUTATENBHBIMU BO3MOXKHOCTAMH:




pebeHOK MOXeT £
pebeHok Tonbko pe6eHok CamMOCTOATEeNLHO CamOCTOSTENbHO

NEXuT AEPXUT ronoeky CTOoAT
e
e,

peBeHOK CaMOCTORTENBHO CUAUT

10. YcraHosuTe NpaBHJBHYI TOC/AENOBATEBHOCTD NPOXOKAECHHS CIEPMATO30MAA BO
BpeMst OILIOAOTBOPEHHS: a) MaTKa; 6) MarouHast Tpy6a; B) BJATANMIIE; I) EHKa MATKH.

11. TlonoBele Hxenesbl OTHOCATCS K Hee3aM BHYTPeHHelt cekpewuu: a) 1a; ) HeT. Ho'ieuyz

12. Oxapaktepusyiire 0COGEHHOCTH IOPOCTKOBOTO meprozna. [loyemMy UMEHHO MOIPOCT-
KM yanle BCEro TMOAJIAIOTCA BJMAHMIO IOBENEHHs APYTHX JHOJeil, B TOM 4HCIE W
HETaTHBHOMY.

TEMA 11

HEPBHAS PETYJISLHA
@ YHKI[HH OPrAHH3MA
YEJIOBEKA

HopMansHasd »KM3HEAeATeNbHOCTh OpraHu3Ma
HeJIOBEKA TECHO CBA3aHa C B3aMMOCOI/IacOBaH-
HO# paboTOol BCex ero (Pu3HONOTHUECKUX CHCTEM,
NOVIEPKAHHUEM MOCTOSHCTBA BHYTPEHHel cpefibl.

§ 59. HEPBHASI CUCTEMA, EE CTPOEHHE
Y 3HAYEHHUE

BcnomMHUTE |, 410 TaKoe HEHPOH, HEPBHAS PEryJ/ISLHS,

KnioyeBbie NOHATMA 1 TEpMUHLL HEPBHAsR CUCTEeMa, cepoe BeulecTso, Gesoe Be-
LLECTBO, YEPENnHO-MO3rOBbIE HEPBbI, CIMHHOMO3IOBbLIE HEPBbI, HEPBHLIE Y3Jbl.

Kakopo 3navenme [1EPBHAS CHCTEMA — CaMasi CJIOXKHAs M BAXKHEHLIAA CHCTe-
HepBHOI cucTemp? M@ YTPAaBIeHNs B opramusme yenopexa. Bemommmy, oc-
e HOBHBIM CTPYKTYPHBIM M (DYHKIIMOHAJIBHBIM 3JIEMEHTOM
HEPBHOI CHCTeMBI SIBIISIETCST HePBHas KJleTKa — Hedpor. OH MMeeT TeJl0, MHOTOUHC-
JieHHbi€ KOPOTKHE OTPOCTKM ([ICHIPUTHI) ¥ OAMH AIUHHBIN (akcoH). OTpocTky,
KOTOPbIE OTXOAAT OT HeHPOHOB, PACIIONOKEHHBIX B TOTOBHOM M CIIMHHOM MO3TE,
ob6pasyior #epeHvie 6onoxia. VIM xapakTepHbl BO36YIMMOCTD M IIPOBOIAUMOCTD. ITH
HepBHbIe BOJIOKHA COOMPAIOTCsI B MyYKH — HEPEbl, KOTOPBIE BBIXOAT 34 TPE/IeITbl
TOJIOBHOTO U CITMHHOTO Mo3ra. Kak oT/ie/ibHble MyYKH, TAK ¥ BECh HEPB OKPYKaiOT
COeNMHNTENBHOTKaHHBIE 060m0uku (puc. 129).
Hepse1 06ecniednBaioT cBsisb MEX/Ly IEHTPAIBHOI HEPBHOMH CHCTEMOI U oprana-
MU Tena denoBeka. [lo HepBaM B036ykIeHHe HANpaBlsieTcsi M3 HEHTPAIBHOM
HEPBHO! CHCTEMBI K paboyeMy OpraHy MJIH OT PasHbIX y4acTKOB TeJid K IEHTPaIb-
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HOI HepBHOIT cucreme. Hepsel, nposo-
asiiune Bo3byxkK/aeHne OT OPraHoB K LeH-
TpaJbHOIl HEPBHOH cHCTeMe, HA3bIBAKOT
YY/6CMEUMENLHbIMU, 3 TE, KOTOPbie TPo-
BOAsAT BO3GYXJAeHHE OT LEHTPATbHOI
HEPBHOIT cHeTeMbl K pabodnm opratanm, —
deuzamenvrvimu. Ob6a THNa HEPBHBIX
BOJIOKOH YacCTO PacIiOJIOXKEHBI B OJHOM
Hepee. Takne HepBbl HA3BIBAIOT CMEWAH-
HOIMU.

Heiporb! NpHHUMAIOT CHTHA/IBE B O/IHOI
YacTH HEPBHOI CHCTEMBI M NEpPealoT ux
B IPYTYIO €€ YaCTh, TA€ ITH CUTHAIbI MO-
IYT NOCTYTINTD K IPYTHM HENPOHAM HITH
BbI3BATh KaKoe-TO ACHCTBHE, HATIpUMEp
COKpalleHHe MbILIIeYHBIX BOJIOKOH.

Cxoruienne Tesl HeHpPOHOB B CIHH-
HOM M TOJOBHOM Moare obpasyer cepoe
eewecmeo. CKOIIeHMA JTHHHBIX OT-
POCTKOB HEWPOHOB COCTaBJSAT Oenoe
6ewecmeo rOJIOBHOTO Y CIIMHHOTO MO3Ta,
a TaKXKe BXOAT B cocTas HeppoB. Cxomn-
JIEHUs1 Te/l HelPOHOB BHE IE€HTPAJbHOM
HEePBHOIT CHCTEMBI HA3BIBAIOT HEPEHBIMU

Puc. 128. CtpoeHue Hepea

yanamu. OHN PACTIONOXEHbl BO BHYTpEeHHHX opraHax wiu sOiman Hux. Hepsaas
cucreMa obecreyuBaeT €MHCTBO W HEJOCTHOCTh OPTaHM3Ma; OTHOCHTENIbHOE

HEPBHAS CHCTEMA

HNEPHOEPHYECKASA
HEPBHAHA
CHCTEMA
Cxema CTPOeHUR HEPBHOW CUCTEMbI
11-Biclogija, 9Kl {rus)
= L 3



JIOCTOSAHCTBO BHYTpeHHell cpeabi (roMeocTas), peakiMio oprannsMa Ha JeiicTBue
pasHbIX pasgpaxkHTenei ¥ npucrocobnenHe ero K nepeMeHHbIM YCAOBUAM OKPYKa-
el cpefbl.

Kakoe cTpoenne ué-pni'l‘oﬁ
CHCTEMBI?

YcnosHo aHaTOMUYECKH HEPBHYIO CHCTEMY PasfesioT Ha
L{eHTPaJbHYI0, B KOTOPYIO BXOAMT I'OJOBHOH M CIHHHOMN
MO3r, U nepudepuuecKylo, YTo BKIIOYaeT BCe HePBHBIE

TKAHU 32 Npe/leJlaMu IeHTpaIbHoll (em. cxemy na c. 167). llenrpanbrhaa HepsHas
cuctema obecrieduBaeT B3aUMOCBSI3b KJIETOK, TKaHe# M OpraHoB opraHuama. OHa
BJIUsAET HAa WX AEATeNbHOCTD, PETYIHPYET NPOIecchl, MPOUCXOAAINHE B HUX, U Ha-
npasasier ux pabory. K ToMy ke ueHTpaspHasi HepBHas cHctema obecrieunBaer
CBSI3b OPraHu3Ma ¢ oKpyxamoleii cpenoit. C roMoIbio PeHenTopos HeHTPATbHAs
HepBHasi cucTeMa 1oJry4yaeT nH(opMamo 060 Beex sBIEHUSX, TPOUCXOASIIHX B
OKpyKaroteii cpezie 1 opranuame. Ioctynusinee K Heil Bo36yskIeHHe Tam nepepa-
6aThiBAETCA M B BHIIE UMITYJIbca NepenaeTcsi paboyemMy opraHy. N

B cocTas nepugepuyeckoil HepBHOI CUCTEMBI BXOIAT HEPBbI, KOTOPBIE OTXONAT
0T FOJNIOBHOTO (4eperHo-MO3T0BbIe), CIIMHHOIO M03ra (CIIHMHHOMO3IOBBIE) U HEPB-
HBIX Y3JI0B.
B nesoM oT HeHTpaNbHON HEPBHON cHcTeMBbl 0TX0/NT 43 mapet Hepsos: 12 map
YeperTHO-MO3IOBBIX OT F'OJIOBHOI0 Mo3ra 1 31 napa CIimMHHOMO3IOBBIX — OT CIIMHHOTO.
YepenHo-Mo3roBble MHHEPBHUPYIOT OPraHbl YYBCTB M HEKOTOPbBI€ MBIIIILI (MCKITIO-
yeHue — Gysxalonuit Heps, KOTOPBII 0TBEYaeT 3a paboTy OpraHoOB MUIIlEBAPEHMs,
cepAia U JibiXatenpHbix nmyTeit). HekoTopble YepemHo-MO3roBbIe HEPBBI (3PUTEIb-
HBII) COCTOST TONBKO M3 YYBCTBUTENBHBIX BOMOKOH. CIMHHOMO3rOBbiE HEPBBI

rONoOBHOM MO3r

CNUHHOK MO3r

HepBbI Nepu-
depuyeckoi

Puc. 129. CTpoeHwe HepBHOW CUCTEMbI

yenoeeka

HHHEPBUDYIOT BCE YYACTKH TeJla Ye/0BeKa,
pacnionoxerHsie Hike meu (puc. 129).

JlBuratenpHbie  HEPBHBIE  BOJIOKHA
4epenHO-MO3TOBbIX W CINHHHOMO3TOBBIX
HEPBOB JIEJISITCS HA CKENETHBIE M Berera-
THBHBIE. CKelemuvie HepeHbie 60L0KHA
HAYMHAIOTCS OT JIBUTATENBHBIX IIEHTPOB
CIMHHOTO ¥ TOJIOBHOTO MO3Ta 1 3aKaHYNBa-
I0TCS B CKENETHBIX MBILIIAX. ITH BOJOKHA
NpPOBOAAT BO3OYKIEHNE, KOTOPOE BHI3LIBa-
€T COKpALleHNEe CKeNeTHBIX MBILIIY.

Bezemamusmvie nepeénvie 6010KHA TIPO-
BOAAT BO30YKI€HWE, KOTOPOE YCHJINBAET
WM ocnabnsier e TeNbHOCTD BHYTPEHHHX
OPraHoB. ITH BOJIOKHA €CTh M B CKEJIeTHOI
MYCKYyJIaType, HO AeHCTBYIOT OHH OHOCpe-
nosaHo. BosbysxkneHue, KOTOpoe MpoXOauT
[0 HHM, HE MOXET HEIOCPEJCTBEHHO BBI-
3BaTh COKpAIEHHS MBILIL, HO, YCHINBAs B
HUx 06MEH BEIIeCTB, NOBLIIAET UX aKTHB-
HOCTB.

OO6bIYHO K OMHOMY OPravy TOAXOANT
[IBa BEreTATHBHBLIX HEPBa, AEHCTBHE KOTO-
PBIX mpoTHBONONOXHO. Hampumep, K
CIIOHHBIM KeJ1e3aM MOXOAAT HEPBbI, OIHU
M3 KOTOPHIX YCUJIMBAIOT CAIOHOOTAENEHHE,
a IPyTHe, HATIPOTHUB, CHIDKAKOT ero. Takas
dsolnan unnepsayus opranos obecriednpa-
©T TOYHYI, COTJIACOBAHHYIO PETYIIAIHIO UX
JEATEJIBHOCTH U TIPEAYNPEexIaeT UX repe-
HanpsKeHue,



Puc. 130. Ctpoerue ronosHoro Moara puibel (1), narywku (2), npecmeikaiowerocs (3),
N (4), Mnexonutaiowero (5), yenoseka (6). (3agawme. OGbACHUTE, YEM OT/IMYEETCH
CTPOEHUE rOSIOBHOIO MO3Ira Y NO3BOHOYHBIX XHUBOTHBIX 1 4E/10BEKa. )

DyHKIMOHATBHO TIeprdepryecKyio HePBHYIO CHCTEMY AEJSAT Ha COMAaTHYECKYIO
u BereratusHylo. Comamuueckas cobupaer WHGOPMALMIO OT OPraHOB YYBCTB H
JIOCBIIAET €€ K I.lEHTpaJIhHOﬁ HﬁpBHOﬁ cHCcTeMEe, a TAKXEe MepegaeT CUrHalibl OT
LEHTPAIbHOI HEPBHOIT CHCTEMbI CKEJIETHHIM MBILIII[@M B OTBET Ha NOJYYEHHYIO HH-
opmanmio. Bezemamuenas HepsHas CHCTEMa OTBEYAET 3a PEry/IALMIO QYHKIMH
BHYTPEHHHX OPIaHOB H XKeEJes, B TOM 4YHCJIe CepAalla, XKeayaKa, No4YeK U IoJIKe Y-
JOYHOH JKeJespl.

MMP XXKHUBOTHbLIX
: Heppras CHCTEMa y SKHBOTHBIX TOCTETIEHHO YCI0XHANACD, 4 HAMBBICIIETO CBOE- ‘
TO pa3sBUTHA JIOCTHIJIA y denobeka (puc. 130). J

OBOBL{NM BHAHWUSA

HepsHas cucrema — 310 COBOKYITHOCTh B3aHMOCBA3aHHBIX CTPYKTYP, KOTOpbI€
PEryJHPYIOT BCE (PUBHONOrHYECKHE IMPOIECChl B OPraHu3Me U IO3BOJISIOT OPralu3-
My (DYHKIMOHHPOBATh COIJIACOBAHHO KaK €IHHOE 1(eJI0€.

bR NMPUMEHMUTE MNOJIYSEHHBIE 3HAHUS B

Buibepume npasunvisiii omeem (00un UNU HECKOHKO)

1. Buibepute cocTasisionme MEHTPaibHOW HEPBHOII CHCTEMBI: a) TOJIOBHOM MO3T;
6) CITMHHOI MO3T; B) Y€PeITHO-MO3TOBbIE HEPBBL, I') CTMHHOMOSTOBbIE HEPBBL

2. Broibepure coctasisonmie nmepu)epHuecKoiil HEPBHOI CHCTEMBL a) IOJIOBHOH MOST,
6) cIIEHHOIT MO3T; B) YepelTHO-MO3TOBbLIE HEPBBY, T) CTHHHOMOSI0BbI€ HEPBDL.

3. Buibepute 1myTh BO3OYKIEHNs MO YyBCTBHTENBHOMY HEPBY: 3) K HEDPBHOMY NEHTDY;
6) OT HEPBHOIO IEHTPA; B) K HEPBHOMY LIEHTPY H OT HETO.

4. BrtGepure HepBbl, 0beCTIeYHBAOLIHE Ty Th BO30YXK/IEHUS K IIEHTPaIbHON HEPBHO¥ CHC-
TEME U OT Hee: a) UyBCTBATEbHBIE; §) IBHTATE/IbHBIE; B) CMEIaHHbIE.

5. HazoBuTe COCTABISIONIME NEHTPATBHOI 1 niepud)eprYecKoi HEPBHOM CHCTEMBI M YCTa-
HOBHWTE CBA3b MEXUTy HUMH.

= 4
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§ 6G0. HUEHTPAJIBHASI HEPBHASI CHCTEMA.
CIIMHHOI MO3T, ETO CTPOEHUE
U ®YHKIIUU

BCnoMHUTE  oTae/b! MO3BOHOYHHKA YEI0BEKA, CTPOCHHE TTO3BOHKOB,

Knioyesblé NOHATUSE U TEPMUHBI: CIUMHHOMK MO3T, petdnekTopHan (hyHKLUWS, NPOBOA-

HUKOBas pYHKLMA.
“Kakoe m“;; CAREHONS Cruanolf MO3I — 3TO 0T/1eJ1 IEHTPAIBHOI HEePBHOIT cUCTe-
Moara? MbL pacnonoKeHHbIH B KaHale no3poHoyHuKa. Haunnaer-

e et " 5T CIIMHHON MO3T TIpM OCHOBE Yepera, T/ie COe/IHHIeTC ¢
TIPONOATOBATHIM MO3roM (CTPYKTYPOIl TOJMOBHOTO MO3ra), a 3aKAaHYMBAETCH Ha
YPOBHE BTOPOrO IOACHHYHOTO TO3BOHKA My4yKoM Hepeob. Iloatomy oH HeMHOro
KOpode mo3BoHOYHHKA. CIUHHON MO3T HAXOOMTCA B CHMHHOMO3TOBOM XUAKOCTH,
KOTOpas 3allUINAeT €ro OT PasHbIX MeXaHWYeCKUX BO3AelicTBHL. B nenTpe crimHuoro
moara npoxoaut y3kuii (0,5-1,0 MM) kanan, Toxe 3aN0MHEHHBI CRUNHOMO320608

HUKOCTBIO.
CnuHHOR Mo3r coctouT M3 31 cer-
LeHHBIA MeHTa, 00beIUHEHHBIX B OTAENBL wWeti-

Hottl, ZPYOHOTL, NOACHUNHDIL, KPECTUOEbL
(puc. 131), 410 oTBEYAIT OTAENAM TIO-
3BOHOYHHKA. OT KaKJ0r0 CErMEHTA CIIHH-
HOTO MO3Ta BIIPABO M BIEBO OTXOASAT 1O
nape 3ajHUX H IEePEeAHUX KOPEIIKOB
(puc. 132).

3ajiHye KOpeuky COCTOAT M3 ITy4YKOB
YYBCTBUTEABHBIX HEPBHBIX BOJOKOH, a
nepeHue — U3 JABUraTesbHbIX HEPBHBIX
BOJOKOH. B MmexmossoHkoBOM oTBep-
CTHM KODELIKN CJHBAOTCH, 00pasys
CMewanHvill cnunnomo3zoeoti Hepe. B co-
OTBETCTBHM € KOJMYECTBOM CETMEHTOB
CIMHHOH Mo3r umeer 31 mapy HepBOB:
8 nap meitHbix, 12 rpyaHbix, 5 NOsICHUY-
HBIX, 5 KPECTIOBbIX U OJIHY Tapy KOI4u-
KOBBIX.
KPECTLIOBbII 6 Taxkum 06pazom, CIMHHOMO3TOBBIE
HEPBBl HMHHEPBHDYIOT KOXY, BHYTPEH-
Hii€e OPTaHbl ¥ CKeJETHbIE MBINIL{BI TENA.

HepsHble CTBOJIB! COCTOAT U3 MYyYKOB
HEPBHBIX BOJOKOH, KOTOPbIE OTXOJAT OT
HECKOJBKMX HelipoHOB.

3aHeil wensio U niepetHeit 6oposmoit
CIIMHHOM MO3T JIeTUTCS Ha /IBE CHMMeET-
PUYHBIE TIOJIOBUHBI — NPABYIO U JEBYIO.
B cnuntom mozze pasiuuaiom cepoe u 6e-
noe sewsecmso (puc. 132). Cepoe Belnect-
BO COCTOMT U3 TeJ ABUTATENBHBbIX (3 %)
cepoe Bewecteo  JPVTATENBHOE BONOKHO  y perasounbix (97 %) HefipoHos. Pasme-
[EHO OHO BOKPYT [EHTPATBHOTO CITHH-

Puc. 131. Otgensl CMHHONO MO3ra

6enoe BELECTBO YYBCTBUTENLHOE BOMOKHO
CMMHHOMO3roBOM

Puc. 132. CTpoenue CrniuHHOro Moara. HOMO3TOBOTO KaHaja (ua TornepedyHoM
(Baganme. Haiinute Ha pucyrke paspese 1o (POpME HAIIOMIHAET NeTs-
COCTaB/SIOLIME CMMHHOID MO3ra. ) IEro MOTbiMbKA) ¥ ob6pasyer napHble
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BHICTYTIBI — pora. Bokpyr ceporo BeliecTsa pacniosoxeHo 6enoe 6euecmeo, KOTopoe
COCTOMT U3 HEPBHBIX BOJIOKOH, 00pasyloninx KaHATHKH CIIMHHOTO Mo3Ta (3a(Huil 1
nepeHnii) ¢ NPOBOSIIIMMH HEPBHBIMH MY TAMH (BOCXOSALIMMH M HHCXOJSILIMMH ).
OHN COeMHAIOT CITMHHOIT MO3T ¢ TOJIOBHBIM.

ITo BocxoasIMM Iy TSAM HEPBHBIE MMITY/ILCHI HANPABJSIIOTCS K TOJJOBHOMY MO3-
Ty, 10 HHCXOAANHM — BO30yX/ieHne nepesaeTcsi 0T TOJIOBHOTO MO3ra K LeHTPaMm
CNIMHHOTO MO3T4, @ OT HHX — K pabouemy oprany.

CrnHHOIT MO3r BBINOJHSIET Pe)JIeKTOPHYIO M TIPOBOIHM-
Kakoss! pynxumuu P -
cnmEROro Mosra? KOBYIO (DYHKIUIH. ehnexmopnan (pynKyus CIUHHOT

~-~  MO3Ta 3aKJI0Y3eTCs B OCYLIECTBACHUH pedpieKcoB, CBsi3aH-
HBIX ¢ paboToi Mblty (TI0/UIepXKaHie OCaHKH, X0/1b0a, 0T/iepriBatmie PykKu OT Topsi-
4ero MJIH OCTPOro HPEeAMETa M AP.), U pery/siuny (DyHKUHI BHYTPEHHHX OPraHoB.
Hanpumep, K 6e3ycoBHBIM CIIMEHOMO3IOBBIM pedhieKcaM OTHOCHTCS KOJIEHHBIIT
(puc. 133). B pesysibrate yapa MOJIOTOYKOM 110 KOJIEHHOMY CYXO0XHWJIMIO B peLer-
TOPAX YETHIPEXIJABOM MBILIbl BOSHHKAIOT HEPBHBIE UMITYJIbChI (BO36YyXaeHUe),
KOTOPBIE TI0 YYBCTBHTEJbHBIM HEPBaM TOCTYNAIOT K CEPOMY BELIECTBY CMHHHOIO
Mo3ra. B HeM HepBHbIIi MMITYJIbC 1I€PeXOJ/IHT Ha JIBHIAaTEbHbIE HEPBbI, 110 KOTOPhIM
HAIPABJISCTCS] K MBIIII{AM HOTH. MbITiigh!
COKPALIAKOTCSA, ¥ HOTA IBUTAETCH.

ITO NPOMCXOAHUT HENPOU3BOJBLHO.
Bce peakiny, cBsisaHHble € IEATENIbHOC-
THIO CIIHHHOIO MO03Ta, GeaycimoBHOped-
JIEKTOPHBIE, TO €CTh YHACJIEOBAHHEIE,

o !
MPOSABASIOTCS CPasy TOCHAE POXKIEHMS. h‘_j‘ 'ﬁ
Opnnaxo mobast nHpopManms a0cTHTaeT \;_7 | / \
4

H TOJIOBHOIO MO3ra, BbIpaKascbh B Ha- T ¥

IMX OILYIEHHSX, NOHHMAHUH TOTO0, Y4TO
TIPOHCXOMNT.

benoe BemecTBO (HepBHBIE BOJOK-
Ha), BBITIOJIHSS NPOBOOHUKOBYI0 (PYyHK-
yuto, obecneunBaeT cBs3b W cornaco-  FvC. 133. Konewuii pednexc. (3anatme.
BaHHYI0 paboTy BCeX OTAeNoB IEHT- CocTas:Te fYTE NEDGAAY BOS0YIAG.)
pasBHON HepBHOI cuctembl, HeprHble
UMILYJILCE, [OCTYTIAIONINE B CHUHHOI MO3T OT PEIeNTOPOB, 110 BOCXOAAIIMM IIPOBO-
JSIIIHM Ty TSIM NIePe/IaloTCsl K NOJIOBHOMY MO3TY, @ M3 HEro 1o HHCXOISIUM ITPOBO-
MALUMM ITYTSM BO3BPAINAIOTCS K CIIHHHOMY MO3TY, @ OTTy/Aa — K pabounmM opraHam.

Taxum 06pa3oM, CIWHHOI MO3L UTpaeT poJib ABYCTOPOHHEro NMPOBOSAILETO ITy-
TH MEKIY FOJIOBHBLIM MO3TOM M Tiepuhepnyeckoli HepBHOH CHCTEMON; pYKOBOIUT
1pocThiMH pehIeKTOPHBIMH AEHCTBISMHA (HalIpHMeD, OT/lepruBaHie PYKU OT rops-
Yero UK OCTPOro IpeiMeTa).

OBOBWNM 3HAHUA

CrniuHHOW MO3T MMeeT cermeHTapHoe ctpoenue: 31 cermeHT O6benHHEH B
e HBII, TPYIHOMN, MOACHWYHBIH M KpecTLOoBBIi 0T/1e/1bl. B 1leHTpe criMHHOTO Mo3ra
HAXOJISITCsi TeJia HEWPOHOB (cepoe BEecTso), a o GoKaM — HepBHbIE BOJIOKHA
(6enoe entecTBo). CIHHHOM MO3T BRIIIOJIHSET Psi/l BAXKHBIX IBUIATE/IbHBIX U Bere-
TaTHBHBIX (hyHKiuii. Yepes Bocxozsile 1 HHCXO/IINE MPOBOASAIINNE My TH obec-
[eYNBAETCs! CBA3D M peryaaims (hyHKImii OpraHu3Ma OT/ielaMH FoJIOBHOI0 MO3ra.

B NPUMEHUTE NOJIYYEHHBIE 3HAHUS g

Butbepume npasunviviii omeem (00uti ulu HECKOTLKO)
1. VkaxuTe MeCTOIO/IOXEHHE CEPOro BENeCTBa B CITHAHOM MO3Te: a) B ieHTpe; 6) 1o Kpa-
$IM; B) BBEPXY; ) BHU3Y.



2. Ykaxwure, Kak BosOyxaeHIe MPOXOANT MO CIIMHHOMY MO3LY: a) OT nepuepHu Tesia K
roJIOBHOMY MO3ry; 6) OT rosioBHOr0 Mosra K niepudiepun Tesia; B) 0T nepuchepun Tena K
FOJIOBHOMY MO3TY ¥ 00patHo.

3. Y10 Takoe cermeHT Moara? CKOJIBKO CEFMEHTOB B CIIMHHOM Mosre? Oxapaktepusyiite
COCTaB CEPOro 6&“010 BelleCTBA CTIMHHOI'O MO3Td H HA30BHUTE HX (byHKuPIH.

.3 § 61. roJ10BHOI1 MO3T. OCOBEHHOCTH
Ero OTJEJIOB

BCNOMHMTE |, uTO Takoe cepoe U 6esioe BENecTso.

KnioueBbie NOHATMS W TEPMKMHLI TONOBHOW MO3r, NPOAONrOBaTbI# MO3r, MOCT,
cpeaHwi Mo3r.

Kaxoso crpoenye TFoaoBHO# MO3T — BBICTIVIT oTaen HEPBHOI CHCTEMBI qu;o-
u ysKinm omaeos  BEXE- OH HaxoauTcs B YepernHoii Kopobxe u yepes Gosbiioe

[ONOBHOTO Mosra? 32TBIIOYHOE OTBEPCTHE COEMHEH CO CITMHHBIM MO3TOM.
B rosioBHOM MO3re, Kak H B CITMHHOM, ecTh Genoe u cepoe
BeiecTo. Benoe eewecmeo (oTpocTKM HelipoHOB) 06pasyer MpoBoAsIMe MyTH,
KOTOPBIE CBSI3BIBAIOT OTAEBI TOJOBHOTO MO3Ta MEKAY COO0M M CO CIMHHBIM MO3IOM.
Cepoe sewecmeo (1esa HeiipoHoB) 06pasyeT KOPY 6OMBIIOrO MO3ra H MO3KEYKa 1
B BHJ/IE OTAEJBHBIX CKOIJEHUN HelPOHOB, TAK HA3BIBAEMBIX SMIEP, CONEPKUTCH
BHYTpH Gesioro BemecTsa.

B ronosHOM MO3re pa3nuyalOT TakHe OTAENBL TPOAOJITOBATHIN MO3I, MOCT, MO3-
JKEYOK, CPeIHUIA, TPOMEXYTOYHBII 1 KOHEYHBIA, KOTOPBII e1iie HasbIBatoT GOBITMM
(puc. 134). Yuenbie eute 06beMHSIOT TOJIOBHOM MO3T B OTAEJIBIL: 3aIHHH, CPEIHUI
U nepeHuii Mo3T. 3a/(HUIl MO3r BK/II0YaeT MPOAOATOBATHIN, MOCT M MO33KEYOK (Cu.
cxemy Ha c. 167).

Kaxoss: C1poenme IIpoxosroBathiii MO3T siBJIsieTCs TPOO/KEHHEM CIIMHHO-
u dyHKumK 3amero [0 MO3IA H HMeeT nomobHoe cTpoenne M HYHKHH. 3710
W cpefero mosra? 2BOJIOLMOHHO CaMasi [PEBHsIs YacTh TOJOBHOTO MO3Ta.
B simpax ceporo BelecTsa MPOAOJATOBATOr0 MO3ra cocpe-
AOTOYEHBI >XU3HEHHO BaskKHBIE HEPBHBIE IIEHTPBI JIbIXaHUsl (BAOX-BBIIOX ), NHIEBa-

KOHE4YHBIA MO3r

MPOMEXYTOYHBIA MO3r

CpenHWiA Mo3r

MocT NPOAONroBaThIA MO3M

Puc. 134. Otagnsl ronoBHOro Mo3ra
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Ovpensl ronoBHOMO Mo3ra

penus (CIIOHOOTAE/IEHNE, CEKPETOPHAs AeATE/bHOCTh MHIEBAPNTENBHBIX XKeJles,
)epaHye, IJI0TaHKue), a TakJKe HEPBHbIE IIEHTPbI 3alMTHBIX pedhyiekcos (MUratue,
Kalle/b, pBoTa, ynxanue). B Hem naxomstes sigpa 6y aaiolero H¢psa, KoTopbie
WHHEPBUPYIOT CEp/IE U APyTiie BHYTPeHHUE opraibl. Yepes NMponosrosaTbiii MO3r
[IPOXO/IAT HEPBHBIE IYTH OT CIIMHHOTO MO3Ta K MO3XEYKY H cpefiHeMy MO3TY, & 0T
HHUX — K IPYTHM OT/IEJIaM IOJIOBHOTO MO3Ta.

Mocm sisnsieTcsi IPOAOJDKEHHEM NPOZOJTOBATOIO MO3ra M COCAMHACT MEXIY
co6o¥t CIMHHOM, NPOJIOATOBATHIN, CPE/IHMIT H IPOMEXKYTOYHBIH. Yepes Hero nmpoxoaat
BOCXOJISILIIME W HUCXOAALIME HepBHBle yTH. B 6e10M BemecTBe MOCTa €CTh s1/pa, OT
KOTOPHIX GepyT HAYasio NSATas—BOCBMAs MAphl YePerHO-MO3rOBbIX HepBOB. 3/€Ch
HAXOZATCS [IEHTPbI, KOHTPOJIUPYIOLIEe MHMHKY H XKeBaTeJbHbIe [BHKEHWS.

Mo3sscenox Kak COCTaBJIAIONIas 33/ JHET0 MO3Ta PacrosiokeH HENocpecTBEHHO
HaJl NpoioaToBaThiM Mo3roM. OH COCTOUT U3 06YX nonywapuii, COeINHEHHbIX
yepesaxom. IloBepXHOCTD MO3XKEYKa MOKPHITA CEPbIM BEIIECTBOM, B TOJILE NOJTY-
ITapyii ¥ YepBAKa coaepxkuTcs Gesioe BellecTBo, B KOTOPOM eCTh CKOIUIEHUS Cepo-
ro BemtecTsa. Mo3xedyoK CBaA3aH MPOBOAANIHMM Iy TAMH (HyBCTBHTENbHBIMU U IBH-
raTeIbHbIMI) CO CITMHHBIM, POAOJTOBATEIM H CPE/THUM MO3IOM, & YEPE3 MOCT — €
KOpoii KoHeuHoro mo3ra. OH HrpaeT BaxKHYIO POJb B PETYJISINN PaBHOBECUS TEJa,
KOOPAMHAIMH JIBIXKEHUIT (le1aeT WX TOYHRIMI) U NOAJEPKUBAHHN TOHYCA MBIIIIL.
Ecan Hopmanbhoe (GhYHKIIMOHMPOBaHHE MO3XKedyKa HapyliaeTcsi, YeJIOBeK TepsieT
cnoco6HOCTE K TOYHBIM, COTJIACOBAHHBIM [BHKEHHSIM, COXPAaHEHHIO PaBHOBECHS
Tela.

Cpenuii MO3T PACTIONOXKEH MEXK/y MOCTOM H IIPOMEKYTOYHBIM MO3roM. Uepes
HETO BBEPX M BHU3 NMPOXO/AT HEPBHBIE ITyTH, KOTOPbIE NePeIaloT HMITYJIbChI K MPO-
MEKY TOYHOMY ¥ KOHEYHOMY MO3TY ¥ 0T HUX. B cpeziHeM Mo3re HaXoaMTCA P BAXKHBIX
HEPBHBIX 1[EHTPOB, B YaCTHOCTH NEPBMYHBIE HEHTPHI 3PEHHs, CJIyXa, MBILIETHOTO
Toryca u Ap. CpenHuii MO3T sABJIsieTCS] OJ[HHM M3 OCHOBHBIX 1[EHTPOB DETyJIAINU
JIBUKEHHIT U HANPSDKEHHS CKeJIeTHBIX MBI, [IPeHMYIIECTBEHHO TeX, KOTOphie
NPOTHBOIEHCTBYIOT cHJie rpaBuTaniy (pasrubaTesin HOT, MbIIII(BI CITHHBI).

[TpoaonroBatelii MO3T, MOCT M1 cpe/iHnit MO3T 06pasyioT cmeon 201081020 MO32Q.

“ o Taoe ;n_myhn;pﬁ B cTBONIE MO3ra HaxXoMUTCs peTHKyasapHas opmanus (o

dopmamma? 13T- PEMUKYIYM — CETH W gopmayuo — obpasosanue). ITo
e 06bpa3’oBaHye COCTOMT M3 CKOILIEHHII HEPBHBIX KJIETOK C



CpeaHero U NpoMesKyTo4YHOI0 MO3Ta.

Bcnomuurte

OB06BLLHNMM BHAHUS

04YeHb PasBeTBJEHHBIMH IEHAPVTAMHU U JUTHH-
HbIMHM aKCOHAMH, 06PasyIOLIHMH TYCTYIO CETb,
Perukynsipuas ¢opmaums, 6yaro popoxHas
110JI0ca, TAHETCSA OT CIMHHOTO MO3ra Yepes
CTBOJI W fla/lbllie K KOHEYHOMY MO3TY H COOT-
BETCTBEHHO CBA3BIBAET MX Mexay coboii.
Yepes Hee «npocenBaeTcsi» Best HH(OPMAIHs,
KOTOpas JI0JDKHA MOCTYNHTh K KOHEYHOMY
mo3ry (puc. 135).

CrnenosatesibHO, CTBOJ TOJIOBHOTO MO3ra
SBJAETCA OPraHH3aTOPOM XKH3HEHHO BaXKHBIX
pedieKcoB: ApIXaHWsA, TIMIIEBAPEHHs, CeK-
pertmn U zip. OH sABJISIETCS BJUSATENBHBIM
NOCPEIHUKOM, Yepe3 NMpoBosime myTH (Boo-
XOJIALIHE U HUCXOASIINE ) KOTOPOTo POXOANUT
uH(poOpManusa U3 CIMHHOrO MO3ra B Kopy
KOHEYHOT0 Mo3ra 1 Hao6opoT.

K cTBOMY MO3ra OTHOCATCS: TPOAOJArOBATHI MOST, MOCT M CPEIHMII MOST.
B cTBOJIE MO3Tra HaXOAMTCA ceTuaToe obpasoBanye, WM PETHKYJIsIpHas hopMarms,
KOTOpOEe aKTHBH3HPYeT paboTy KoHeuHoro Mosra. OTae bl CTBOJIA MO3T4 perymmpy-
IOT BereTaTUBHbBIC NMPOIECChl B OPraHu3Me M TIPHHUMAIOT YYACTHE B BBUTOJHEHWM
HEKOTOPBIX JABUIATeIbHBIX (DYHKI[HIL.

Buibepume npasunensiii omeem (00un utu HeCKONbKO)

1. BribepnTe nepeueHb COCTaBISIONIMX CTBOJIA CIIMHHOIO MO3Ta: a) MPOJIOJITOBATI MO3T,
MOZKEYOK, MOCT; 6) KOHEYHBII1 MO3T, MOCT, MO3XXEYOK; B) MPOAOTOBATRIT MO, MOCT,
CPe/IHMIL MO3T; T) MO3XKEYOK, CPEeIHHIT MO3T, KOHEYHBII MO3I,

2. BroibeprTe COCTABHYIO YACTh I'OJIOBHOTO MO3Ta, B KOTOPOii COCPEAOTOYEHbI JKHIHEHHO
BaJKHBIE HEPBHBIE IEHTPbI JIBIXaHWS W KOHTPOJISI CEPAEYHO-COCYIMCTOH CHCTeMBI:
a) KoHeuHbIi Mo3r; 6) NPOMEXyYTO4HBINH MO3I; B) MPOAOJTOBATHIl MO3T; I') cpeiHmit
MO3T.

3. HasosuTe COCTaBHYI0 YaCTh IOJIOBHOTO MO3T3, B KOTOPOii paCTIONIOKEHE! HEPBHBIE [EH-
TPHI, CBA3aHHBIC C JIBHXKEHHeM TrasHblX s6JI0K: a) mpojponrosathiii Mosr; 6) MocT;
B) CpEIHHI1 MO3T; I') POMEXYTOYHBIH MOST.

4. Boibepure (hyHKiumH, 32 BBIIOJHEHHE KOTOPBIX OTBEYAET MOBKEHUOK: a) KOOPAMHAIMS
ABKKEH¥H; 6) MBIOKEHHe IIa3HbIX A6JI0K; B) TIOUIEpXKaHKe TOHYCa MBIIINT; ) Peryasins
PaBHOBECHS Tena.

5. HasoBWTe OT/1€/1bl FOIOBHOTO MO3Ia. Y KAKHTE OCOGEHHOCTH CTPOEHHS IPOJOJITOBATOLO,

NMPUMEHMUTE NONMYYEHHDLIE 3HAHUSA T

§ 62. nEPENHMIT MO3T, ETO CTPOEHUE

U OYHKIIUHU

, KaK YC/IOXKHAJIOCH pasBHTHE N0y IapHil NrOJIOBHOTO MO3Ta Y MO3BOHOYHBIX

JKHWBOTHBIX.

KN104@Bbi€ NOHATUR 1 TEPMUHBE: NONYLIAPUA FONOBHOIO MO3ra, Kopa.

ITepensnii MO3r COCTOMT U3 TPOMEIKYTOYHOTO ¥ KOHEYHOTO MO3TA.
TIpomexcyTouHbIi MO3T COCTONT U3 TaslaMyca (3PUTENBHBIX XOJIMOB) H TUTIOTA-
Jlamyca (TOA3PHTENBHOXO0JIMOBEIE yyacTKH). Yepes masamyc 4yscTBUTENLHbBIE



HepBHbIE BOJIOKHA NEPe/IaloT HMILYJILChI OT BCEX PELIENTOPOB, 33 HCKMIOYeHHEM oboHs-
TeJILHBIX, K KOpe KOHEYHOTO MO3T4, T/Ie HAXOAHTCS BhicLnii eHTp Gosienoii yyBCTBH-
tenpHOCTH. TUnomaaamyc pyKoBOAMT BEreTaTUBHLIMM PEAKIMAMH OpPraHm3Ma,
AHATOMMYECKH CBSI3aH C MO3TOBBIM NPHAATKOM — zunoghusom. Sapa runoraiamyca,
nonyyas HHGOPMAIIHIO OT PELENTOPOB BHYTPEHHEN CPe/ibl, ONPEAE/ISIOT XapakTep U
CTeneHb HapylieH sl TOMEOCTa3a M € MOMONIBI0 HEPBHBLIX M IYMOPAJIbHbBIX MEXaHU3-
MOB 3HEKTHBHO BAMSIOT HA HCITPAB/IEHHE OTK/IOHEHHH, BOSHMKAIOUMX B OpraHU3Me.
MexanusM ynpaBJieHusi NOCTOSHCTBOM [aDaMeTPOB TOMEOCTasa CBA3AH, BO-TIEPBLIX,
¢ HelfPOryMOpaibHBIM BIUSTHHEM ABTOHOMHOIT HePBHOI CHCTEMBI, @ BO-BTOPBIX — C
U3MEHEeHUsIMH TI0BejieHus Yesiopeka. B runorasamyce Haxo/siTCs HEPBHbIE LEHTPDI,
OTBEYAIOUIME 33 MPOSBJIEHHE HEKOTOPBIX 3MOLMOHANLHBIX peakimii. C yuacTHeM
TIPOMEKYTOYHOTO MOSTa OCYLIECTB/ISIOTCS! (hYHKItMH XKeJles BHyTPeHHel cexpermu.

"~ Raxse m:)euue Koneunwtii M032 KOHTPOJMPYET (DYyHKIMH Beeit HEPBHOM
KOHEuHOro Moara CVICTEMBI, ¥ B NIEPBYIO OYEPE/Lh CIOXKHBIE (opmer noseze-
H KAKOBO €ro 3nauesme? HH, KOTOpHIE nﬁecrlequnamT npncnosoﬁneuue opraHusMa
. K N3MEHEHMSIM YCJIOBHIT OKpYXatoniei cpeapl. OH COCTOHT
M3 /IByX TOJNyIapHii (NMPaBoro M JIEBOr0), COEANHEHHBIX MOZ0NUCTHbIM MENOM.
910 06pasoBaHie COCTONT W3 HEPBHEIX BOJIOKOH, 06eCTiedHBAIOIIMX CBSA3b U B3aHMO-
cornacosaiHyio paborty Jesoro u mpasoro nonyuwapuit. KoneuHbid mosr eue
TPAAMIMOHHO HA3BIBAIOT NOJYINAPHSIMH TOJIOBHOTO MO3Id.

B KasKJl0€ NoJTyIapHe HePBHBIE HMITYJIChI (CHIHAJIBI) HOCTYTIAKT ¢ IIPOTHBOIIO-
JIOHOI CTOPOHBI TeJia W npocTpakcTsa. [Ipasoe nosymapue pykoBOAUT OpraHamMu
NIeBOi YacTH TYJNOBHIA M TIOJTyyaeT HH(popMaimio ciesa. Jlesoe, HanpoTHBs, pery-
nupyer paboTy OpraHoB NpaBoii YacTH TyJOBUILA U BOCHPHHUMAET urlopmManuio
cripasa. A1y HHOOPMAIMIO OHK TIOJTy4alOT YePe3 OPraHel 4yBCTB.

IToBepxHOCTH Moyluapuii, GyATo 1IAIOM, NOKPIT2 KOPO#, KOTOPAA 3aHUMaeT
npubausuTensio 44 % obvema Beero nostymapus (omHoro). Kopa obpasosaHa
cepvim eewecmeom. OHO COCTOMT U3 TeJl HEIPOHOB, PACTIONIOKEHHBIX B BH/E WIECTH
ocHoBHBIX coes (puc. 136,1).

V B3POCJIOro YeI0BeKa HaCYMTHIBAIOT pybaH3nTebio 1214 MiIpa HelPOHOB.
C BO3pacTOM YBEJIHYHMBAETCS] HE KOJIMYECTBO KJIETOK, & JIMIITD MX MOBEPXHOCTH H KOJTH-
YECTBO OTPOCTKOB, PEMMYIIECTBEHHO seH/iputos (puc. 136, 2). Heiipokbl KopbI cBsi-
3anbl Mexry coboil MHOTOYHCIEHHBIMH CBA3AMH. Kaxiblit HEHPOH UMeeT /0 10 reIC.
cBsizeit ¢ apyrumu HeiipoHamu. VIMeHHO HaiHuHe OrpoOMHOTO KOJHYECTBa cBsieit
MESKJTy HelipOHAMH ONpe/eisieT yHHKATbHbIE CBOTCTBA KOPBI '0JIOBHOIO MOSTa Y€JI0BEKA.

HNHTEepecHO 3HaTh, 4T0... MuKpockonuyeckoe cTpoeHue Kophb! nonywapuii ronos-
Horo moara wccnenosan Bnagumup Anexceeswy bel (1834-1894), ykpanHckui
aHaToOM W rUCTonor, KoTopsii 8 1860 r. 3akoH4mn Kuesckuii yHUBepCcuTeT CB. Bnagu-
mMupa { Teneps 310 Kuesckuil HauMoHanbHbIA YHUBEPCHUTET UMeRn Tapaca Lles4eHko).
Mepswim (1873) onvcan neurarensHyio 30HY KOPbl FON0BHOM0 MO3ra u OTKPbU (1874)
B Heli 6oabLuMe nupamMuaantHeie kneTku (knetku Beua).

LT 3



Puc. 137. oy nonyluapwii ronoBHOro mMosra

TosepxrocTs nostyiapwit 6yaro cobpana
B CKJIAJIKH — U3BUUNBL — PA3HBIX PA3MEPOB,
MEKIY KOTOPbIMH ecThb rybokue e —

. B uux cnpsitano ceeime 2/3 no-
BEPXHOCTH Kopbl. Bnaropaps maswinnam u
Goposaam NJION@ALb KOPbl YBEIMYHBAETCS.
Boinesnstior tpu camsie rybokmne Goposmbl
NOJTYIIAPHIA: JaTepanbHyio (60KOBYIO), [HeH-
TPATBHYIO M 3aTbUIOYHO-TeMeHHYI0. Ouu
PAsENAIOT NOIYIIAPHS TOJOBHOIO MO3ra Ha
YETHIPEe OCHOBHLIX JIONW: JI0OMY10, meMen-
HY10, BUCOUHYI0 W 3ambirounyto (puc. 137).

Jo6nas donn zaunmaer 29 % nosepx-
HocTH Kopel. OHa oOTBEvYaer 3a I1leJIgHA-
NPaBJIEHHOE, OCMBICJIEHHOE TIOBEJICHHE Yye-
noseka. [Ipu ee NOBPeXIEHUN YETOBEK HE
MOXET COCPEAIOTOYUTLCS Ha 1le/TH U BefieT cebsi, Kak aBToMat, cTaHoBuTCs Gecrio-
MOIHBIM. MOXeT OfHH U Te Je eHCTBHS! BLINOJIHATEL 663 OCTAHOBKU.

B 3amuinounoii done pactioniokensl HEPBHBIE 30HBI 3PEHMUSI, B BUCOYHOU — 30HDI
cayxa, oOGOHAHNA W BKYCa, B MEMEHNOU — 30Ha KOXKHOIL (Tenia, X004, TABIeHHsT) 1
CYCTABHO-MBINEYHOH (U3MEHEHWE HANPSDKEHHsl MBI, ABHXXEHHS CyCTABOB)
YyBCTBUTEBHOCTH (pHc. 138).

B 301y K001CHOU U CYCMaeHO-MblueHHOU HYBCMEUMEALHOCMYU TIOCTYTIACT HH-
(dopmalmsa B BU/Ie HEPBHBIX HMITYJTBCOB OT KOXKH, KOCTEH, cyctaBos w mbimi, Hanpu-
Mep, €CJIH K Balleli pyKe IPUTPOHYTHCS, BbI IOYYBCTBYETE H CAMO NPHKOCHOBEHHE, 1
€10 CHITY, ONPE/IENIMTE, MPHATHO OHO WM HeT. [IpH 3TOM pasapakaioTest Orpeie/IeHHbIe
PEIeNTOPbl KOXKH U HEPBHBIE MMITYJILCHI TIEPEAIOTCST B 30HY KOKHOH M CyCTaBHO-
MBIIIEYHOIT 4y BCTBUTEIBHOCTH. 3/16Ch OHH BOCTIPHHHMAIOTCS, aHAJTU3UPY I0TCs U (Hop-
MHDYeTCs COOTBETCTBYIONIAA PEAKIHA Ha pasipakenue. Bol MOKeTe PYKY OTIEPHYTH
WTH, HATIPOTHB, NIPHAEPKATh. AHATOTMHHON SIB/IAETCS PEAKIsl HA TEMIIEPATYDY.

LBuraresnbHas 30Ha 30Ha KOXHOI YyBCTBUTENEHOCTH

30HAa BHYTPEHHWX OPraHoB




Cuiepesn ot 1leHTpa/ibHOi 6Opo3/BI pactionoxeHa déuzamenvHan (Momopnan)
HePEHAR 30HA KOPBI, A B HEW — YYACTKH, KOTOPbI€ 06eCTIeYHBAIOT IBUKEHHE MBITITIT
M CYCTABOB TeJa.

Enuuoit pewegoit 3onbt ver. CyliecTByeT TPH HEHTPA PENH: PeYe/IBUIrATeNIbHbII,
CTYXOPEYEBOit U 3PUTENILHO/IBUTATENBHBIN. PeyenBiraTebHbli 1leHTp obecrieunBaeTt
BO3MOXKHOCTE rOBOPUTh. CJlyXOpeyeBoii IIeHTP OTBEYaeT 32 BOCIPHATHE 3BYKOBOIl
peun M MOHMMAHHME PeyM JIPYrux mozeil. 3PHTeIbHOPEYEBOH LEHTpP, WK LEHTp
yTeHus, obecrieunBaeT cTocOOHOCTD HAYUMTHCS YWTATh, MOHMMATH NPOYUTAHHOE,
OBJIQJIETH TIHCHMEHHON peynio. FIMeHHO COBOKYTIHOCTD (MHTErpaliisa) 3THX LEHTPOB
obecrieurBaeT PEYEBYIO ESITETHLHOCTD B PA3HBIX €€ TPOSBIEeHNSIX.

Accoyuamuervie 30Hb! OOHEMMHSIOT IEATENHHOCTD CEHCOPHBIX (UyBCTBHTEIIb-
HbIX) W JIBUIATENbHBIX 1EHTPOB M 0becTieyHBaloT acCOIMATHBHYIO (MHTErPHPYIO-
u1yio) dyHknuio Mosra. C AesTeIbHOCTHIO ACCOIMATHBHBIX 30H GoIblile BCero cBsi-
3aHbI BEICIIHE TICHXHYecKUe (DYHKIHN: 1aMSITh, Peyb, MbIIIIJIEHHE, CO3HAHME W Pery-
TIAINS TIOBEZIEHUS.

Takum 06pasom, Kopa sIBJISIeTCsi HAMBBICIITHM IEHTPOM aHATH3a HEPBHBIX HM-
IyJIbCOB (CHIHAJIOB), KOTOPBIE TIOCTYTAIT OT Pa3HBIX OPraHoOB Tesa yesoseka. Oua
(DYHKIMOHHPYET KaK €IMHOE LIeJIOe U SIBJISIETCS] MaTePHATbHON OCHOBOH NCHXHYe-
CKO#t IeSTETHOCTH YEJIOBEKA, PETYJISIIUU €r0 TOBE/IeHHsL.

3 KaKHX CTPYKTYP COCTOSAT

O KOpHI (T HEHPOHOB) BHYTPb MO3Ta OTXO/IAT OTPOCTKH
DOIKOPKOBLIE 0GPA3OBAHIA? Hel{pOHOB, KOTOPHIE BMeCT€ C HEPBHBIMH BOJIOKHAMH,

HaNPABIEHHBIMH K KOpe, 00pasyior benoe eewecmeo noiy-
napHii ronoBHOro Mosra. Ono ofpasyeT MPOBOJIANIME ITyTH, KOTOPBIE COEMHSIOT
MexTy coboil Bce yYacTKH KOpPBI, a TakKe KOpY ¢
JPYFMMH OTAEJIAMH 1[EHTPAJILHOH HEPBHOI CH-
creMbl. B 6enom BellecTBe pactiofioKeHbl CKoluTe-
HUS ceporo BemiectBa (sigpa). Itu obpasopanus
Ha3LIBAIOT NoOKOopKoiu. OHa sIBISIETCS HBOTIOIH-
OHHO CTAPOH YACTBIO HOJAYHIAPUI FOJIOBHOTO
Mo3zra. K MOIKOPKOBBIM CTPYKTYpaM OTHOCHTCSI
TaK HasbiBaemas JumOMueckas cucrema (OT Jar.
limbuc — xpaii), KOTOpass OKyTBIBA€T BEPXHIOIO
YacTh CTBOJIA MO3ra, 6yTO 1109coM, 1 0Opa3syeT ero
kpait (ium6) (puc. 139). B ee coctas BXoasT Takue -
CTPYKTYPBI: CBOJl, MOPCKOIi KOHEK, MHH/A/IMHA. MUHOANMHA )
OHH PacTIONIONKEHB B BUJIE IBYCTOPOHHENO KOJbIIA
Ha TPAHHUIlE ¢ KOPOI T10Jymapuii roJJOBHOIO MO3Ia  Pyuc. 139. Jlumbuyeckas cucrema
H OTAENSIOT €€ 0T CTBOJIA MO3Ia.

Kopa n mumbuyeckas cucteMa o6pasyior eiHHyio QyHKIMOHAIBHYIO CHCTEMY,
KOTOpas OTBEYAET 3a IMOIHOHAILHOE COCTOSAHHE, (DOPMHPYET MOTHEDI 1IOBEJIEHHS,
a TAK)Ke NPHHUMAET yYacTHe B poleccax yuebnl n namsaTm.

~ OBOBLUAM 3HAHHUS

Tlepeatuii MO3T BKIIIOYAET IPOMEKYTOYHBII M KOHeuHbIi Mo3r. KoneyHbrii Mosr
apnsieTcs Hanbosiee pasBUTLIM OT/IEJIOM FOJIOBHOIO MO3ra y yesiopeka. Ol cocTout
U3 ZIBYX IOJIYUIAPHi TOJIOBHOFO MO3Ta — TIPABOTO M JIEBOTO — ¥ KOHTPOIUpYeT (hyHK-
IIHU BCEH HEPBHOU CUCTEMDI.

B NMPUMEHUTE NONYYEHHbLIE 3HAHUS |

Buibepume npasunvuvtic omsem (00uH wu HECKONLKO)
1. YKaxuTte 4acTH HEHPOHOB, W3 KOTOPHIX COCTOMT CEPOE BEllleCTBO: a) Te/la HelpOHOR;
6) neHapuTLL; B) AKCOHDL

2. Viaxute, u3 4ero obpa3oBaHO MO3OJACTOE TEJ0, KOTOPOe COEIMHAET /IBa TIOyTapus:
a) us TeN HelipoHoB; 6) M3 HEPBHBIX BOJIOKOH.



3. Vkaxure 0JH0 'OJOBHOTO MO3TA, B KOTOPOH pacrioNioykeHa cllyXoBas 30Ha: a) JobHas;
6) 3aTbUIOYHAS; B) BHCOMHAS; I') TEMEHHAS.

4. Yxaxure, U3 4ero cocTout Kopa bonbumx nonymapuii. Kakoro ee 3navenme?

5. Kakoe 3Hauenne umeroT n3puiMHbl 1 Goposisl Goseuimx nomymapuii? Ha kakue ponw
6OpO3/IBL PasIeNsioT Kopy?

AOKAXEM HA NMPAKTHUKE
JIABOPATOPHASI PABOTA N2 6

Te m a: CrpoeHme roNIoBHOIO MO3ra YenoBexa (M3y4eHNe No Mynsbkam, MOZENsiM)
O6opynoBanHe M MaTepHaNbi: pasbOPHbIE MOJIEJH FOJIOBHOTO MO3ra YeJIOBe-
Ka, MYJISDKH.

Xon paborn
1. Pazgesmte Moieslb TOMOBHOTO MO3Ta Ha JiBe nozosuHbl. Hailinute Mosomictoe Teno. %

2. Ha opHoit M3 TOMOBHAE MOJIE/TH HaliJIWTe CTBOJI TOJOBHOIO MO3Ta H €0 COCTABISIONIHE:
TIPO/IOSITOBATHIH MO3T, MOCT M CPEIHHII MO3T.

3. Haiinme Ha MOJIE/TM MO3KEHOK, PACCMOTPHTE B HeM pasMeilieHHe ceporo 1 6esioro BelliecTsa.
4. Ha mopenu Haiiinre 60po3/ibl, H3BUIMHBI, a TAKXE YACTH TOJIOBHOTO MO3Ta.

5. CHu3Y MOJI€JIH I0JIOBHOTO MO3Ta HaiiJInTe MECTO, OT KOTOPOIO OTXOIAT YEPENHO-MO3T0-
BbI€ HEPBBL

6. Caenaiite BbIBOZIBL.

§ 63. HEPBHAS PETYISIIINSI ABUTATEJIBHO
AKTUBHOCTH

BCNOMHMTE  crpoenue Heilpona.

Kniouesoit TepMUH: MOTOHERpPOH.

But yake 3Haere, 4T0 10 (yHKIMOHATBHBIM CBOICTBAM HEPBHYIO CHCTEMY JIEJIAT Ha
COMATHYECKY10 H ABTOHOMHY10, WK BeretaTuBHy10. CoMaTiuecKkast HepBHasi cHeTema
OXBATHIBAET T€ OT/IEJIbI EHTPATbHON H nepugepHyecKoii HepBHO CHCTEMBbI, KOTOPbIE
MHHEPBUPYIOT ONOPHO-ZBHUIATEIBHBIN annapat W 0becrneynBaoT YyBCTBHTEILHOCTD
Hauero Testa (NMpuKocHoBeHus, GoseByio, Temnepatypryio). K agroHoMHOl HEPBHOI
cHCTeMEe OTHOCAT BCe ZIPYTHE OT/EJbI, KOTOPbIE PEryJIHPYIOT IEATEIbHOCTD BHYTPEH-
HUX OPTaHOB, IMIAKHX MBIIII] COCYI0B H KOXKH, Pa3HBIX JKeJ1e3, a TakKe OOMeH BElecTB.

Boinonsenie yenosekoM pazHooOpasHbIX ABHKEHHI CBA3aHO ¢ paboToil MOTO-
HeITpOHOB.

T I——— Mmm;enpm;u? Motoueliponsi (J1aT. Momop — IBUFAIOUIAI) — 3M0 HEpPeHble

e e KVCTRKU. C OUEHD ONUHHBIM AKCOHOM, KOmopble omeewaom 3a

obpasosanue dsuncenuit. OHN TIEPESAIOT CUTHAJLI € TIEHTPAILHON HEPBHOM CHCTEMBI
K MBIIIIAM M OTBEYAIOT 33 KAXK/0€ JABVKeHHe ML MOTOHeHpOoHBI HaxoaTes B
PasHBIX YYACTKaX IEHTPAJIbHON HEPBHOH CHCTEMbL TeJa OJHHX paclioNoXKeHbl B
FOJIOBHOM MO3re (ABHIaTeIbHON 30He KOpbl GONBINX MOMYIApHii) 1 sSpax CTBOJA
TOJIOBHOTO MO3ra. OTX0As1u1e OT HHX AKCOHBI HANPABJIEH I K SIAPAM YePeTTHO-MO3I0-
BBIX HepBOB. Tena APYrHX pacliONOKeHBl B TIEPEAHHX POTax CIIMHHOIO MO3ra, UX
AKCOHbBI COOTBETCTBEHHO BXO/IAT B COCTAB CITHHHOMO3IOBbLIX HepBOB (puc. 140).

AKCOH MOTOHEHPOHA HHHEPBHPYET COTHH MBINIEYHBLIX BOJIOKOH, 00pa3oBbiBas
MOTOHEHPOHHYTO eguuuIly (puc. 141).

HHTepecHo 3HaTk, YTO... KoanyecTso MbileYHbIX BONOKOH 3aBHCUT OT BBINONHSIE-
MO MbiLuLest QyHKUMA: MblLLLa ra3a umeet meHee 10 MblLIeYHBIX BONIOKOH, Nab-
ues pyx — 10-25, geyrnasas moiwya 6egpa — okono 750.

CyuectByer 1Ba Bi/Ia IBUraTeIBHBIX (hYHKUMIL TOI/IEP)KaHKE TT03bI B COOCTBEHHO

IBWKEeHHE. B ecTeCTBEeHHBIX YCTIOBHAX OTAEIHTh OAHY (DYHKIMIO OT JPYToil HEBO3-
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Puc. 140. Cxema perynsumm paboTbl MbiLLL,

MOXHO. Tak, npu OCyNIECTBIIEHHH I[eI€HAIIPABJICHHBIX /IBMXKEHHH PYKH HJIM HOTH
TIPHHHUMAET YHaCcTHE He TOJIBKO PYKa HJIH HOra, HO M BCE TYJIOBHLILE. HMEHI{O TYJIOBHIIE
CHAYaJ1a JI0JDKHO nprobpecTy onpeaenertoe nosnoxetune (nosy). C apyroit ctopomss,
JUIS IOJUIEPKAHUSA TI03bI HEOOXO/IMO, YTOOL! B OTBET Ha JT00bIe BIMsHMS, HAPYIIAIO-
11{H€ 3TY 1103y, IIPOUCXOIMIH COOTBETCTBYIONHE KOMIIEHCATOPHLIE JIBHXKEHH.

Kax perympylorcs Bee niBiokenust (IIPOM3BOTBHBLIE H HETIPOU3BOJILHLIE), PO~
Tukenug? VSBOAMMBIE OPraHM3MOM JUIsl YIOB/IETBOPEHHS CBOMX 110~

TpebHocTeil, pery-

JHPYIOTCA COOTBETCTBYIOUIMMH CTPYKTY-
paMH 1EHTPAIbHOM HEPBHOH CHCTEMBI
B perymsiun npocteix pediieKcoB 103bl
U OT/IeNIbHBIX [ABHXKEHWIl HrpaiT poJb
CTPYKTYPBL, PACIIOJIOKEHHbIE B CIIHHHOM
moare. Cnoxubie aBuxenus obecrieynsa-
0T BBICIITHE IBUTATEJIbHBIE IEHTPAI, Pacio-
JIOKEHHbIE B MOIKEYKe, CPEAHEM MO3Te,
NOAKOPKOBBLIX sijipax U Kope GoJbInuX 1o-
Jymapui KoweyHoro mosra. Kaxawrii w3
STHX LEHTPOB PErYJIHPYET OIpe/ieIeHHbIe
JIBUOKEHUSL.

Bel y>ke 3HaeTe, 4TO cpeiHHil MO3T pe-
TyJApPYeT HanpsikeHHe (TOHYC) CKeJIeTHBIX
MBI, MPEHMYUIECTBEHHO TeX, KOTOpbIe
NPOTHBOAEHCTBYIOT CHJIE TIPaBHTAlHH
(pasrubaTesiid HOT, MBIIII{BI CITMHBI), @ MO3- P- _
JKEYOK UTPaeT BAXHYIO POJb B PEryJIHpO- Y L
BAHUM DPABHOBECHSI TeJa, KOOPAHHAIHH '_
JIBHIKEHUIL. (T |

HeprHas perynisiipis IBUTATENLHOI aK-

THBHOCTH OOECTIeYHBAETCS NPAKTHYECKH -
BCEMH OT/Ie/IaMH I1IeHTPAIbHOH HEepBHOH

CHCTEMBI — OT CIIMHHOTO MO3ra JI0 [IBHTa-

TEJIbHBIX 30H KOPbI KOHEYHOTO MO3Ta. Puc. 141. MoToHeiiporHan eauHuLa




OBOBLAM SHAHHUA

JlBuratenbias akTHBHOCTh PETYJIMPYETCsl PasHbIMHM OT/I€JIaMH HEPBHOM cucTe-
MBI — OT CITMHHOTO MO3ra JI0 KOPbl GOMIBITHX N0AyMapHii roJTOBHONO MO3ra. 3a pe-
TYJISIAIO BPOXKIEHHBIX /IBHKEHHI (OCAHKH TEJIa, TOHYCA MBIIII) OTBEYAIOT CITHHHOM
MOST M COOTBETCTBYIONIHME 30HbI FOJIOBHOrO MO3ra. [IpoH3BobHbIE ABUKeHIs 0bec-
neqyusaeT Kopa 60IbIINX Nosywapmi.

| NPUMEHUTE NOJIYYEHHBIE 3HAHUS |

Buibepume npasunvtiviii omeem (00uH UMY HECKONLKO)

1. ¥Ykaxure CTpYKTYpPbl LEHTPAJIBHOH HEPBHON CHCTEMBI, KOTOPBIE OTBEHAOT 34 peryJis-
uMio paboThl MBILALL, MPHHHMAIONMX YYACTHE B NOALCPKAHMH OCAHKN Tesia, Xoabhe:
a) CIIMHHOI MO3T; 6) MOZXKEUOK; B) IBUTATELHBIN LEHTP KOpPb! GOJBIINX HOJIYIIapui;
) IPOAOATOBATHIl MO3T.

2, Viaxsre CTPYKTYPbl HEPBHOM CHCTEMBI, KOTOPbIE OTBEYAIOT 33 PErYIISILUIO NPOU3BOJIBHBIX
JIBVKEHHH: a) CIMHHOM M031; §) MO3XKEYOK; B) IBMIATENIHBIH LEHTP KOPbl Hosbinmx
NONYWapuit; 1) NpoIOATrOBaTLIH MOST.

3. Vkaxkure MO3r, B KOTOPOM PACMONIOXKEHBI UEHTPB! Pery/IAaiuu TOHYCa MBIOIL a) TIpo-
JONTOBATHI MO3T; §) MOZKEUOK; B) HPOMEXKYTOUHBI MO3T; T) Cpesiuil Moar.

4. YKaOKHUTE CTPYKTYPhl HEPBHOIT CHCTEMBL, KOTOPBIC OTBEYAIOT 32 PEryJIsiInIo KOOp/IMHa-
MU JBHKCHUIT: ) IPOAOITOBATHIH MO3T; 0) MOCT; B) CPEHMI MO3T; I') MOXKCUOK.

5. Yro takoe moroneiiponn? OGbsicHUTE posis KOpb! GOJIBIINX MONYINAPHI B PEryJisiiiMu

JIBUTATENIBHON aKTHBHOCTH,
'

§ G4, HEPBHAS PETYJISIIUS PABOTHI
BHYTPEHHUX OPTAHOB

BCNOMHMTE . kakue OpraHbl OTHOCSTCS K BHYTPEHHHM.

Knioyeebie NOHATUA U TEPMUHLI: aBTOHOMHAS HEPBHAA CUCTEMA, CUMNATUYECKUIA 1
napacumMnaru4eckmii OTAenbl HePBHOW CUCTEMBbI.

KaK NpoMCXOZINT HepaHas Hepsuyio perynsiimio paboThl BHYTPEHHHX OPraHOB U
peryIsums paoTsi (H3HONOrHYECKHX npoIeccoB 00ecreuyuBaoT HEPBHbIE

BHYTPEHHHX opm“‘p MEHTPLI, PAaCOJOMKEHHBIE B PA3HBIX OTAENAX HepBHOﬁ CHC-

TEMBL: B FHITOTANIAMYCE, CTPYKTYPax JIMMOHYECKOit CHCTEMBI,
Kope 6osnbimix noaymapuii. Ho Bce BusiHUS BRICITNX OTENIOB FOJIOBHOTO MO3ra
Pean3yIoTcs HEITOCPE/ICTBEHHO Yepe3 aBTOHOMHYI0, WJIM BETeTATHBHYIO, HEPBHYIO
CHCTEMY.

K - Bri YKe 3HaeTe, 4TO aBTOHOMHas HEPBHadA CHCTEMa — 5TO

dyHKIH aBToHoMHol  12CTP HEPBHOI CHCTEMBI Y€JIOBEKA, KOTOPasA pPeryiupyer
HepBHOii cHeTempr? ACATENBHOCTD BHYTPEHHHX OPFaHOB, JeJle3, KPOBEHOCHBIX

= H JTAM(ATHYECKNX COCY/IOB, HEHCUYEPUYEHHBIX H HEKOTOPbIX
HcYEepPUYEHHBIX Mbiil, obmeH BeulecTB. Ee eure Ha3biBalOT HENMPOH3BOIBHOMM,
TOCKOMBKY (DYHKIHH, KOTOPHIE OHA PETYJIUPYET, He MOTYT ObITH IIPOU3BOIIBHO YCH-
neubl WK ocnabnennl. Brarofaps aToMy CBONCTBY KH3HEHHO BaKHBIE OPraHbl
(cepmite, cocynbl, JXeMyAOK, JerkWe H Ap.) He MNpPeKpaulaloT BLIIONHITH CBOM
byHKIHH.

ABTOHOMHAS HEPBHas CHCTEMA, IO MHEHHMIO MHOIHX YUYEHbIX, He HmeeT cob-
CTBEHHBIX YYBCTBUTENBHBIX HEPBOB. PasnpakeHns K ee MeHTpaM IepealTest o
HepBaM, OOUIMM J/Isi HEE ¥ COMAaTHYECKOl HEPBHOH chcTeMmbl. HepBHble BOJIOKHA,
KOTOpbIe HecyT BO30yk/ieHHe K OpraHaM-HCTIOJTHUTENSAM, B OT/IHYHE OT COMaTHYeC-
KHX, COCTOSIT M3 JIBYyX IOCJIe/IOBAaTeNIbHO COEIHHEHHBIX HEHPOHOB (6crnoMHume
cmpoerue pegpnexmoproiu Oyzu). Teo MepBoOro HEIPOHA PACIIOOKEHO B LIEHTPAIb-



Cumnamvyeckas HepBHas cuctema

S

MNapacumnarnyeckas HepBHas cucrema

Puc. 142. Cxema CTPOEHUA aBTOHOMHOI HEepBHOI cucTeMbl. (3aganme. Ykaxute opraHel 1 COOT-

BETCTBYIOLLYIO WX PErYIRLIMIO OTAEaMM CUMINaTHYECKOMA U

HEPBHOI CHCTEMBI. )

HOIt HepBHOII cucTeme (rOJI0BHOM HMJIH CTIHHHOM MO3Fe), BTOPOrO — 3a ee Tpese-

JIaMH.

ABTOHOMHYIO HEPBHYIO CHCTEMY Pa3[lefistioT Ha /[Ba OT/IENA: CUMITATHYeCKHH 1

napacuMnatTHyeckui (puc. 142).

Cumnamuvecxuii (OT JAT. CUMNAMUKYC — JIPYXECTBEHHbII) 0moen aBTOHOMHOM
HEPBHOIM CUCTEMBI HA3BIBAKOT CUCTEMOM SKCTPeMATLHBIX CHTYaITHIT, IOCKOIBKY OH YCH-
JIUBaeT (DYHKIMM COOTBETCTBYIOUIMX OPTaHOB B CJIOXKHBIE JIE OPraHM3Ma MOMEHTBL
OH cBsi3aH €O CIIMHHBIM MO3TOM, T7I€ HAXOJIATCS TeJla IIEPBBIX CHMITATHYECKUX HEIPOHOB
(nocnemMii MEHHBI, Bce TPy/IHbIE Y TIOCTE/IHWE TOSCHIYHBI CErMEHTHI MO3Ta).

OTpOCTKH 3TUX HEIPOHOB, BBIXOJISIIHE U3
IIEHTPATBHOMN HEPBHOIT CHCTEMbI, 3aKaHYu-
BAIOTCA PA3BETBIEHUSAMH B CHMIIATHYEC-
KHX y3/1aX, KOTOpbIE PACTIOIOMEHbDI IBYMS
HenoyKamu 1o obe CTOPOHbI CITHHHOIO
mosra, B yanax HaxozATcs Tesia APYTHMX
CHMIIATUYECKUX HEHPOHOB, CBSI3aHHBIX C
OpraHaMiu.

Hapacumnamunecxuii (0T 1aT. Upe-
(hHKca napa — cMEXHOCTD) Omaoen aBTo-
HOMHOI HEPBHOH CHCTEMbl Ha3bIBAKT
CHCTEMO# TIOC/IESKCTPEMATTBHBIX CHTYAL[HH,
IOCKOJIBKY OH BO3BpAlla€T B HOPMY
(YHKIHH OpraHOB, 3a/1eliCTBOBAHHLIX B
peIeHH CJIOXKHBIX JIJIsl OPraHu3Ma 3a-
npauuii. HepBabie 1edTpsl (Te1a Heilpo-
HOB) HaXOJITCsl B sifipaX CPEIHero u
npopoaroBatoro u B 11-1V kpectiioBeix
CerMeHTax cnHHHOTO Mo3ra. OtpocTku
HEIPOHOB, KOTOpPbIE OT HHX OTXO/AT, 06-
pPasyioT HECKOJIBKO YepPerHO-MO3IOBBIX

CNUHHON MO3T

Puc. 143. Cxema perynaLiumn BHYTPEHHUX
OpraHoB (Ha NPUMEpPE KMLLIeYHUKA)

-,_.’
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HEPBOB U Ta3oBble HepBL. B OTIHYHE OT CHMIATHYECKMX, MAPACHMIIATHYECKHE
HepBbl 06pasyioT yann BOIM3H TEX OPraHoB, KOTOPHIC OHH HHHEPBHPYIOT, WM
HETIOCPE/ICTBEHHO B CAMHX OPraHax.

Takum 06pazom, ABUraTebHbIE HEHPOHBI ABTOHOMHOI HEPBHOI CHCTEMbI HMEIOT
Takue ocobeHHocTH: Bo30OYXK/IeHWS, KOTOPbIE OHH TIPOBOAAT OT LEHTPATBHON HEpB-
HOM CHCTEMBI K OpPraHaM, IIPOXO/AT Yepes JiBa HeHPOHA, PACTIONOXKEHHbIe OMH 32
apyrum. Cuauana BosGyx/ieHne TPOXOMT ¢ NEPBbIX HEHPOHOB (Tes1a KOTOPBIX — B
LEHTPA/ILHOI HEPBHOI CHCTEME) Ha IpyrHe (Tesa KOTOPBIX — B HEPBHBIX y3Jax), a
OT HHX UMITYJIbC HAnpaensieTcsi K pabounm opranam (puc. 143).

BonbmuHceTBo OpranoB HHHEPBHPYeTCS KAK CHMITATHYECKHM, TaK M IapacuM-
NATHYECKHM OT/IETTAMH ABTOHOMHOI HEPBHOM CHCTEMbI, KOTOpHLIE JIEHCTBYIOT Ha
Oprafbl NPOTHBOIIONOKHO (cM. mabnuyy).

Tabruya
BinsHne aBTOHOMHOM HEPBHOH CHCTEMbl Ha JIEATEIbHOCTh HEKOTOPbIX OPraHoB

ABTOHOMHASA HEPBHAA cHCTEMA

Opransi CHMITATHYECKHH OT/IeN napacuMIIaTHIeCKHit oTe
(cocTosine — Bbl MCIYTAINCSE) | (COCTOsIHEE — Bbl YCIIOKOWINCH)

Cepnue VeKopsieT M yeunusaeT ero | 3aMe/UIseT ero COKpalieHus
coKpalleHnst

KposeHocHbIe cocy/ibl Cyxaet Pacumpsier (B onpeneneHHbIX

opraHax) 4

KpossiHoe nasnenne [Mopbimaer Cruxaer

Hrpixanue Ycekopsier 3amennsner

3pauxn rias Pacuupsier Cyxaer

JKenespr: ciuonHbBIE, YMeHbIaeT BhIICICHHE VBenuuuBaeT BuiieNieHne

NUIIEBAPHTEIBHBIE CJTIOHBL M IMILEBAPHTEABHOTO | CJTIOHDLL M ITHIEBAPUTEIBHOTO

JKeNyZIKa M KNIIeYHUKA cOKa coKa

JiBurarenbHas akTHBHOCTS | 3aMeuisieT Yckopsier

FKemyaKa U KHITCYHUKA

Koxa Veunusaer notopbinesenne | He meiicteyer

3apaumne. MNonb3yacs AaHHbBIMK Tabnuubl, oxapakTepuayinTe GyHKUMID CUMNAaTUYeCcKoro
1 NapacUMMNaTUYeckoro OTAEN0B aBTOHOMHOM HEPBHOW CUCTEMBEL.

CumMnaTnueckuii OT/ieJ1 ABTOHOMHOIT HEPBHOIH CHUCTEMBI YCHIHBAET NESTeNb-
HOCTh OPrAHU3Ma B YCJIOBHSIX, KOTOPHIE HYX@I0TCsl B MOOHIH3aIiK (hrsHyecKkux
CHI, 2 TAPACUMIIATHYECKHIi — obecTieunBaeT BO30OHOBJIEHHE PECYPCOB, TIOTPAYEHHBIX
BO Bpems pabotsl. CrenoBatensuo, ocHoBHAs (YHKITHS aBTOHOMHON HEPBHOW CH-
crembl — ObecrieYHBaTh IOCTOSTHCTBO BHYTPEHHEI! Cpejibl Oprain3ma (roMeocTas).

CorsiacoBaHue JIeATeNIbHOCTH OTAEIOB ABTOHOMHO#M HEPBHON cHCTEMBI obectie-
YMBAETCS HEPBHLIMH 1[EHTPAaMH, KOTOPBIE HAXOJSATCS B TIOJIKOPKOBLIX CTPYKTYpax
HEHTPAJILHOH HEPBHOH CHCTEMbI, 4 BHICHIHI KOHTPOJIb M peryastiuio GyHKIuil aB-
TOHOMHOH HEPBHOII CHCTeMbI OCYIIECTBISIET KOPa KOHEYHOTO MO3ra.

OBOELMM SHAHNA

ABTOHOMHYTO HEPBHYIO CHCTEMY AEIAT HAa CHMIIATHYECKHH H apacUMIIaTHyec-
KHi1 OT/IENIBI, KOTOPBIE MMEIOT TPOTHBOTIONOXHOE AeiicTBie Ha opranbl. Ona obec-
TIeYHBAET PETYJIAIHIO BCEX BHYTPEHHHX OPraHOB, JKeJie3, KPOBEHOCHBIX M JIHM(paTH-
YEeCKHX COCYZIOB, MBI, 0OMen peuecTB. DYHKIMH, KOTOPBIE PEryJHpyeT aBTo-
HOMHAA HEPBHAA CHCTeMa, He 3aBHCAT OT BOJIM YEJIOBEKA.
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NMPUMEHMUTE NONYHEHHbIE 3HAHUSA B

Buibepume npasunvnviic omeem (00uH uiu HECKONLKO)

1. Yka)uTe CerMeHTh CIIMHHOTO MO3ra, B KOTOPHIX pasMeliena UeHTPa/IbHaA 4acTh CUM-
NaTHYECKOro OT/eJ1a ABTOHOMHOM HEPBHOH CHCTEMBI: a) NOCsiennil ueitnblii; 6) Bee
HICHHDIE; B) BCE IPY/IHBIC; I) HECKOJIBKO BEPXHHX MOACHHYHBIX.

2. YKa)uTe COCTABASIONME TOJOBHOIO MO3IA M CEIMEHTHl CIMHHOTO MO3I'a, B KOTOPBIX

HaXO/IMTCA HeHTPaIbHas YACTh HAPACHMITATHYECKOTO OT/1e/1a ABRTOHOMHO#! HepBHO# cH-

CTeMbl: a) NPOAOATOBATBIH MO3T; 6) cpemumii Mo3r; B) 1-V KOIMHKOBbIC CErMEHTDI

cimiHoro Moara; 1) 11-1V konuukoBbie cerMenThl ClIMHEOrO Mosra.

Viaxkute QYHKIMIO CHMITATHYECKOTO OT/1e1a aBTOHOMHOI HepBHOI cucTembr: a) obec-

ne4YnBaeT BO30GHOBIICHHE PecypeoB oprannama; ) yCHINBaeT ACSTeNHOCTH OpTaHus-

Ma B 9KCTPEMAIBHBIX YCJIOBUSIX.

Vxaxure neiicTBHE CHMIIATHYCCKOTO OTNIENA HA YACTOTY CCPACYHBIX COKPATIEHHIT B MO~

MEHT C/Iaui 9K3aMeHa: a) YCKopseT; 0) 3aMe/LIAET; B) 1ie BINSCT.

ITon Bo3mEHCTBIEM KAKMX YACTEll ABTOHOMHOI HEPBHOI CHCTEMBI H KAKHE HAMEHEHMS

NPOUCXOMIAT B OT/AEIBHBIX Oprafax (1Jiasa, Cep/ilie, MBI, COCYIbI U JIp.) OpraHu3Ma

YeJIOBEKA, KOT/la OH 4€M-TO HalyTaH M KOTAa BIOC/ICAICTBHM YCIIOKOMJICH?

@
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§ 65. B3AMMOIENICTBUE PETYJIITOPHBIX
CUCTEM OPTAHU3MA

BCNOMHMTE  1ipunumn npsivoii 1 06paTHOI CBA3M, CTPOCHHE IPOMEKYTOUHOTO MO3IA.

KnioyeBblie NMOHATUR U TEPMUHLL. TMNOTaNaMo-rmnodu3apHan cucrema, crpecc':-
daxTop.

Hepsebtii # rymMOpaibibiii c1iocobsl perysinn hyHKIHI 0pranu3Ma YeoBeKa
TECHO B3aHMOCBSA3aHbI: HEPBHAS CHCTEMa PyKOBOAMT paboToil JKese3 BHYyTPeHHeH
CEeKpeIlK, a OHH C MOMOUIBI0 FOPMOHOB BAHSIOT HA COOTBETCTBYIOUIHE HEpPBHbIE
OKOHYaHMA ¥ HeHTpbl. CrenoBaTesbHO, SH/IOKPMHHAS CHCTEMA BMECTE ¢ HEPBHOM
OCYUIECTBISIET HEHPOrYMOPAIbHYIO PETYAAIMIO OPraHu3Ma.

Kaxona pons ram -~ JlesttesbHOCTD JKeJie3 BHYTPeHHel ceKpelyy peryaupyer-
Myca B pery/simun padors O CTICIHAJIBHBIM obpa3oBaHuem —‘_mnonmamo-mﬂocbn-

SHIOKPHHHOH CHCTempi?  SAPHON CHCTEMOI, B COCTAB KOTOPOIi BXOZAT FUIIOTATAMYC
u runogwms (puc. 144).

Bur yike 3HaeTe, YTO rUNOTANAMYC SBJISIETCS YACTHIO ITPOMEXKYTOYHOro Moszra. K
HEMY OT HEpPBHBIX KJIETOK rOJIOBHOTO MO3ra NOCTYNAIT COOTBETCTBYIOHME CUTHA-
nbl. B oTBET HEHpOCeKpeTOpHbIE KJIETKH THIIOTAIAMYCA NPOU3BO/SAT M BbIIENSIOT
crnerpguyeckre OHONOrHYeCKH AKTHBHBIE BEUIECTBA — HEUPOZOPMOHbLL, KOTOPBIE 110
KPOBEHOCHBIM COCYZIaM C TOKOM KPOBH MONAJAIOT B [EHTPAILHYIO JKeJe3y IHI0-
KPHHHOI cHcTeMbl — runogu3. A o nepeaet HHGOPMALHIO APYTHM XKeJle3aM BHY-
TPEHHE CeKpeIH, peryaupyst ux pabory.

Takym 06pa3om, THIIOTANAMYC ¥ THIIO(N3 TECHO B3anMO-
cBsI3aHbI Me3K/Ly 000l H 06Pa3VIOT eHHYI0 2UNOMANIaMO-
eunoguzapnyio cucmemy, B pabore KOTOPOil 3a10XeH
HpHHIMN npsaMoii 1 o6paTHO# cBa3u. Korpa mobas xene-
32 BHYTPEHHel CeKpelH HAaYHHAET BhIJIEISITh OYEHb MAJI0
WJIH, HATIPOTHUB, CJIMIIKOM MHOTO FOPMOHOB, THIOTAIAMYC
pearupyer Ha OTKJIOHEHHE OT HOPMBI HX COAEpXKaHus B
KpoBu. I1y urdOpMALHIO OH nepeaaer B runodms, Koto-
pbiii COOTBETCTBEHHO ycunuBaer wiam ocnabinser (QyHk-
IUI0 COOTBETCTBYIOUIEH KeTe3bl BHYTPEHHEH CEKpPeIlnH.
CrienoBateNbHO, MEX/ly TMIIOTANAMYCOM, THIIODH3OM M pyc 144, Tanamyc (1),

nepuGepPHYECKUMHE FH/IOKPHHHBIMH JKEJIE3aMi CYIIECTBYIOT rvnoTanamyc (2)
npsimasi ¥ oOpaTHasi CBSI3N. u runodms (3)
12-Biclogija, 9kl {rus)
g o 1
. -
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Hanpumep, runodus npousBOAHT THPEOTPOTIHLIH TOPMOH, KOTOPBIH CTHMYJIH-
pyer nesTenbHOCTh UMTOBHAHON »xenesbl. [log BO3AelicTBHEM 5TOro ropMoHA
UIMTOBH/IHASA JKeJie3a BuipabaTbiBaeT CBOI rOPMOH — THPOKCHH, KOTOPBII BIHSET HA
BCE Oprasbl M TKaHH opranuaMa. THpOKcHH aeficTByeT B Ha runodus, juist KoTopo-
0 3TO ABJSIETCHA CHIHAIIOM O Pe3yJbTaTe ero AeaTenbHOCTH. Takum 06pazoM, eciu
THPEOTPOTIHBIH TOPMOH THNO(MH3A CTHMYJHPYET HIMTOBHANYIO jKenedy (310
NpPSIMasi CBA3b), TO THPOKCHH TOPMO3HT JIEATENBHOCTD runodu3a, ymenbimas obpa-
30BaHHe Tﬂpe()'rpom-loro ropmosa (310 0bpaTHas CBA3b).

S0 TR EOE @ [JE:C" Crpece (aHil. cmpecc — HANpsSiKeHNE) — 3TO COCTOSIHUE

e e OPTAHH3MA, KOTOPO€ BO3HHMKAET B OTBET HA ILCH(‘TBHE

BHEHIHUX MK BHYTpeHHHX (hakTopos (cmpeccopoe). Buiepssie ero onucan B 1936 r.
kanazickuit yvensiit Fance Cenpe.

Bo Bpemst ctpecca opranuam 4esoBeka MOOHIM3YET CBOM 3alMTHBIE CHIIbI, YTO
criocobeTByeT NPHCNOcobNeHNIo K U3MEHEHHBIM YCIIOBUAM Xu3HK. Bes Hexqro-
pOro ypoBHSI CTpecca HEBO3MOXHA /obas aKTHBHAS JIESTENBHOCTH YeIOBEKA.
CrnenoBatenbHo, cTpece OOBIYHO He HAHOCHT Bpezia. [10TeHIMAIBHO ONACHBIM [1JIst
YyesioBeKa MOXKeT ObITh NMPOAOIDKHTENbHBIH cTpece MM KOMOHHAIMS CTPECCOBBIX
(hakTOpOB, KOTOpBIE YCJIOKHSIOT npucriocobnenne K crpeccosoit curyaiuu. [Ipu
moboM ieficTBHM 9KCTPeMAIbHBIX (DAKTOPOB, Kak (usuyeckux (2kapa, X010/, TpaB-
Ma M [Ip.), TAK U NICUXHYEeCKHX (ONacHOCTD, KOH(IIMKT, PIOCTh U /IP.), B OPrannamMe
BO3HHMKAKT OHOXMMHYECKHE M3MEHEHHsl, HANPABJICHHBIE HA NPEOAOJIEeHHE HX
neiicteusi. Bornpinoe 3HauyeHye NIPH 3TOM HMEeT MOBEAEHHE YeIOBeKa B OTBET Ha
CTPECCOBYIO CHTYAIIHIO. AKTHBHBIIT TIOMCK cniocoboB ee M3MCHEHHS TOBbIIlIaeT
yc’romunocrb opraﬂuama U npejiynpesjaer passutue 3abonesanuii. *

“Eakann G mmm B peakiun uesnoBeka Ha IeiiCTBHe CTPeccOBLIX (AaKTOPOB
“e/oBeKa Ha Jejicrape BPVACISIOT TDH CTau: cmadus mpesozu, cmadus conpo-
cTpeccoBbix Wﬂ" muenenus, cmaous ucmoweHus. B 3Toit peakiuy npuHn-

e e MaIOT YYACTHE JIBE PEryJIATOPHBIE CHCTEMBL DHAOKPHHHAA

D

o

: |
, Hapnoueunuk \

BBIIENAET aIPEHAJIHH, CnaamM cocyios,

HOPaApPeHAINH pasmupesye 6pOHXOB,
v — l\ y YCHJIEHHE

u HOTOOTHAENIEHIA

COKpamesuit cepua g )
MexaHuam paseuTus cTpecca
e}
a2 was - T



1 HepsHasd. Haunuaer sTot npoilece HepsHas cucrema. Cmadus mpeeozu conpoBOK-
JIAeTCs <1ENMHOI» PeaKImei, KOTopast HauHHAeTcst BO30YKIeHHEM KOPbI KOHEYHOrO
moara. OTTyIa HEPBHBIE HMITYJILCH! HAYT K rurioTajamycy, rae o0pasyiorcs U Bbijie-
JNA0TCA creludMIecKre HelipOCeKpeTopHbIe BeulecTsa (6cnoMHUme pons 2unomana-
myca). OHH aKTHBH3HMPYIOT QYHKIIHIO rHnodusa, KOTOpLIH BbipabaTbiBaeT TOPMOHBI.
Biusinne 5THX rOPMOHOB CTUMYJIHMPYeT (QYHKIHIO HAANOYEYHHKOB M BblIEJIEHHE
MMH FOPMOHA PEHATIHHA, KOTOPbIii B/AMSICT HA JIEITEJILHOCTD ONPE/IETIEHHONO OT/1e-
Jla HEPBHOH cHcTeMbl (cum. cxemy na c. 178). Y yenoseka yBeJIHuHBaeTCA 4acToTa v
CHJIA COKPAILEHHIT CepP/ILia; NOBBIACTCS aPTEPHAILHOE JIaBTIeHHE, YPOBEHD MITIOKO3bI
B KPOBH; PacTMPSIOTCst OPOHXH, yBEJINYHBACTCS JIETOYHAS BEHTIISAIHS, YCHIHBAETCS
1OTOOTAENEHHE; PACIIMPAIOTCS 3PAYKH I71a3; CyXKaTCsl KPOBEHOCHBIE COCYIbI M T. 11.

B emaoduu conpomuenenus opraunsm MoGHIH3yeT CBOH pecypesl, 4ToOb Tpe-
OJI0IETH CTPECCOBYIO CUTYalLHI0. B 9T0# cTaZim BO3pacTaeT KOTHYeCTBO TOPMOHOB,
AHTUTEJ, OCTYNAIOUMX K MOPAKEHHOMY YYACTKY, YacTh T/IHKONeHa NPeBpalaeTcst
B IIIOKO3Y, KOTOPas HHTEHCHBHO PACUIEIUISETCS, OTOHSAS 9HEPreTHYECKHe 3ama-
cul opraiuama. TIpH NCHXMYECKHX CTPeccax CHMIATHYECKHil OTeNT ABTOHOMHOM
HEPBHOWN CHCTEMBbI TOTOBUT opranusM K Gopbbe wan nobery. [Ipu 910M aKTHBHO
paboTaeT 1 rOJIOBHO#H MOST.

B 3aBucuMocTH OT cTpeccoBbIX (HaKTOPOB, HX AEIICTBUSA 1 TOTOBHOCTH Y€JIOBEKA
K BOCITPUATHIO CTPECCA MOBECHME JII0ZEH pasHoe. B sKcTpeMasibHBIX YCIOBHSIX O1-
Hi 1106eXK/(aioT, APYTHe NPorrpoIBaioT. V1 3aBHCHT 3T0 OT TPEHHPOBAHHOCTH Opra-
Huama. Oau N10/11 OLICTPO NPUHUMAIOT pemmenne 1 BeTynaoT B 60ppby, B KOTOpO#H
nobexiaior. Jlpyrue nuprraotes usbexars npobsieMbl H OCTABJISIOT €€ He PENIEHHOH.
Ha crajmy cOnpOTHBIEHWS Halle BCErO Y€/OBEK NMPOSBISIET PasApakeHHOCTS,
ArpeccHIo, KeJaHKe BLIJIECHYTh CBOI I'HEB Ha IPYTHX U JIP.

Kaxuniit uenoBex 11peojiosieBaeT 9Ty JiBe cTaini MHOrokpartHo. [loatomy BaxkHO
B TAKOM COCTOSIHIM, B IEPBYIO OYEPE/Ib, PA3TPY3UTH MBIIIL! OT H3OBITOYHOrO KOJIH-
YECTBa TITIOKO3bI, CAIENATH 3aPS/IKY, BHIIIOHHATH Kakyio-HHOy b (usuyeckyio pabo-
Ty, IpoitTHeh nemkoM. Korzia conporusierue ycnenrHo, OprannaM BO3BPAILAeTcsi B
HOPMaJ/IbHOE COCTOSTHHE.

Cmadus ucmowenus HacTynaer Toria, Korga crpecc-Gakrop geiicTByer npo-
JOIKATETHHOE BPEMSI, PECYPCHI OPraHM3Ma MOTYT MCHEPIIAThCS H MOXKET Pa3BHTb-
cs1 6osesHb. B coryvae NCHX0IOrHYecKoro crpecca Heromenue npuobperaer hopmy
HEPBHOTO CPbIBA, 3 MHOI/Z NPHBOAMT K NCHXHYECKHM 3a00/1eBAaHHSAM.

[ToctostHHas MOBBINIEHHAS HMOIHOHAIBHOCTD, HEOCO3HAHHOE OeclOKOICTBO |
TPEBOra CBONMCTBEHHbI [10JIPOCTKOBOMY BO3PACTY. ITO BBI3BAHO CKAYKOM B POCTE,
YCHJIEHHEM BHYTPHCEKDETOPHOI (DYHKIMM NOJIOBBIX Kesie3, YTO BJIMsieT M Ha
ncuxonornyeckoe cocrosuue. ColmaibHble YCIOBHS )KH3HH, CBA3aHHbBIE C TPYAHO-
CTAMH, HeyIayaMy, KOH(MDJIMKTAMHE JIOMa H B LIKOJE, MOTYT NPHBECTH K IICHXOJIOIH-
4ECKOMY HANPSDKEHMIO.

Hekotopubie moan BMeCTO TOro 9T00bI TPEOAOTIEBATH KH3HEHHBIE TPYIAHOCTH,
HAYMHAIT KyPUTh, YIIOTPeOIsATh ATKOroMbHLIE HANKMTKY HJIH APYrHe HapKOTHYeC-
KM€ BEUIECTBA.

OBOBLUHM SHAHWA

B xayecTBe BBICIIETO HEHTPA PErysisiiHH JAESATEIBHOCTH BHYTPEHHUX OPraHOB
THIIOTAJIAMYC BbIAEJsieT crnenidiuecKue TOPMOHEL, KOTOpbie PYKOBOJAT TTAaBHOH
AHIOKPUHHO¥ Kenre30it — runoduzom. [unoranamyc urpaer BaKHYIO poJb B O/EP-
JKAHHH TIOCTOSHCTBA BHYTPEHHEH CpPeJibl OpraHu3Ma: peryupyeT oOMeH BellecTs;
TEeMIIEPaTypy TeJa; KONTHYeCTBO BOBI M CONK B KPOBH M BHYTPEHHUX OpraHax; pabo-
Ty CepAlA U COCTOSAHHE KPOBEHOCHLIX COCY/IOB; YyBCTBO IOJIO/Ia K HKaX/Ibl, SMOIIMH.

Tunoranamyc u runodus o6pasyioT eMHy0 THIOTAIAMO-THIIO(UIAPHYIO CH-
cTeMy, KOTOpasi BHIOMHAET (DYHKIMIO BIMsHMS HA [PYTHE >KeJle3bl BHYTPEHHEH
CeKpelrH.
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e 8O __HEPBHAS PECYRSIMS SYHKLI QPIAHIAGMA HENOBEKA, ..

Crpecc — 910 001131 peakimsl OPraHu3Ma Ha OYeHb CHIbHbLH (usuyeckuil nimn
nenxiuveckuil pasgpaxutens. OH NOBBIAET NPHCHIOCOOMTENBHBIE BO3MOXHOCTH
yenoseka. [IpogomxkuTenpbHoe Bausitie cTpecc-(hakTOPOB OTPHIATENBHO CKa3biBa-
€TCsl HAa COCTOSIHUM OPraHu3Ma.

3710pOoBbIil, NCUXONOIHYECKH YpaBHOBeUIeHHbIH, (PU3HYECKH TPeHHPOBAHHDIH,
3aKaJIeHHbIH YeNIOBEeK JIerKO NPOTHBOCTONT OTPHIIATEILHBIM TTOC/IE/ICTBHSAM CTPECCa.

) L NMPUMEHMWUTE NONYYEHHbLIE 3HAHUS

Buibepume npaeunvnbiii omeem (00uM UM HECKONHKO)

1. YkaxuTe xenesy BHyTpeHHel CEKpeLH, KOTOPas PYKOBOAWT JIEATENBLHOCTIO APYTHX
JKeJie3 BHYTpeHHel cexpeliuu: a) runodus; 6) 1uToBuaHAs XKeJle3a; B) HaAIouYey HIKY;
T) NORKENYAOUHAS JKEJIE3a.

2. YKaxuTe TOPMOH, KOTOPBIii OOECTIEYHBAET CPOYHYI0 MOOW/IM3AIMI) BCEX PECYPCOB
OpPFaHN3Ma B CTPECCOBBIX CHTYAIMSX: a) HHCYIHH: 6) afpeHainH; 8) THPOKCHE; 1) Ted-
TOCTEPOH.

3. ¥kaxuTe ropMoH, KOTOPBI aKTHBH3WPYET NEATEJIbHOCTh HEPBHONH CHCTEMBI: a) alle-
THIXOMUH; 6) aAPEHATNH; B) TUPOKCUH; T) WHCYJIHH.

4. Ykaxure jkenesy, KOTopas aKTHBH3UPYeT BLIAENEHIEe TOPMOHOB BO BPEMS BO3HHKHO-
BEHUS! CTpecca: 4) BUIOYKOBas; 0) runodus; B) HAMOYEUHHKH; I') IIHTOBWAHAN.

3. CxoHcTpyupyiitTe oTBET B Bujie cxembi «Baaumocsssb runotaiamyca u runodmsa B
paboTe 3HAOKPUHHOIT CHCTEMBI»,

B CAMOKOHTPOJIb 3HAHMA NO TEME s

Butbepume npasunvuniii omeem (00un unu HeCKonvKo)
1. B cocTas HeHTpaibHOI HEPBHOIT CHCTEMBI BXOJISIT YEPETTHO-MO3rOBbie HEpBbI: a) 13; 6) HeT.
2. CuMHHOMO3TOBDIE HEPBLI OTHOCHTCS K LEHTPAILHOIN HepBHOI cucTeme: a) sia; 6) ver.

3. Hepenyto cuctemy (hyHKUMOHANLHO ACTAT Ha: 4) aBTOHOMHY0; 6) 1IEHTPaIbHYIO; B) CO-
MATHYECKYIO; 1) neprpepHuecKyo.

4. VKakuTe COCTaBIAoNe HEHTPAILHON HEPBHOIT CHCTEMBI: a) TONOBHOI MO3E; ) CIMHHOI
MOGT; B) HEPEIHO-MO3TOBLIC HEPBBL; T') CIHHHOMO3IOBbIE HEPBLI.

5. Vkaxwre, 43 Kakux vacreii neiiponos obpasosana kopa: a) Tesi; 6) neHApHTOB; B) ak-
COHOB.

6. BuiGepure psit CTPYKTYp, H3 KOTOPBIX COCTOMT CTBOJ TOMOBHOIO MOSFA: &) IIPOI0ATOBA-
TLill MO3T, cpeptuii MO3T, IPOMEKYTOUHBIN MO3E; 6) HPOAOATOBATHIT MO3T, CpEAHMIT
MO3T, MOBKEYOK; B) MIPOAOJIOBATLIT MO3L, MOCT, CPEAHMI MO3I; I) CPEAHMIT MO3T,
MPOMERY TOUHDI MOST, MO3KEYOK.

7. Buibepute GyHKIUMIO, KOTOPYIO BBINOJHAET THIIOTANAMYC: 4) TIEPEAACT WMITYJILCLI OT
BCEX PEUENTOPOB, 3a UCKIOMEeHHeM O0OHATELHBIX, B KOPY KoHeyHoro Moara; 6) pery-
JIMPYET ICATEJLHOCTD FHNo¢hHU3a; B) PEryIMPYeT KOOPAWHAIMIO JIBWKCHWIL; T) peryim-
PYeT ABMKEHNE TNasHbIX SON0K.

8. O6GOOIIMTE HOHATUS «AKCOH, ICHAPHT» — 9TO: A) TEJO HeHpona; 6) HEPBHLIE OTPOCTKW;
B) HEPBHBIE OKOHYAHMS.
9. Viaxure pedekcl, EHTPhl KOTOPBIX PACTIONOKEHD! B CIIMHHOM MO3Ie: a) NOJIepxKa-
Hue ocaiky; 6) xonb6a; B) FIOTAHKE; T) KallleIb.
10. Buibepure npaBuibHOe YTBEPHK/ICHAE: «B OMOBHOM, KAK M B CIIMHHOM MO3re, €CTh
Genoe 1 cepoe BelllecTsO»: a) aa; 6) net. OTBer obocnyiite.
11. OGbsicHuTe B3aUMOAEHCTENE CHMIIATHYECKOTO W NAPACHMITATHYECKOTO OTAEOB ABTO-
HOMHO}M HEPBHOW CHCTEMBIL.

12. O6bsicumTe, Kakas CylECTBYET CBH3b MEX/LY 3HJIOKPHHHON W HEPBHON CHCTEMAMM.
CocTasbTe cxemy.
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TEMA 12

BOCIIPHATHE
HHD®OPMAI[HUH HEPBHOH
CHCTEMOH. CEHCOPHBIE
CHCTEMbI

YenoBeka OKpyxaeT yAMBITeIbHbIi Mup, Gora-
THIH KpacKaMy, 3ByKamy, 3anaxamu. Kak yesno-
BEeK BOCIIPHHIM2€T HX M nojiyyaeT NOJIHYI0
KAPTHUHY OKpYIKaronieil IeliCTBUTEILHOCTH ?

§ 66. OBUIAST XAPAKTEPUCTHKA CEHCOPHBIX
CHCTEM

BCNOMHMTE  pacnofoKeHHe HEPBHLIX LIEHTPOB B KOPE KOHEYHOTO MOSTa.

KmoueBoh TEpPMUH: CEHCOPHbIE CUCTEMBbI.

X 10 TAERS ceﬂcopﬂul; Ham mo3sr nenpepblBHO nonyuaet nudopmanno obo Beex

cHeTeMb? M3MEHEHHSAX OKPYJKalolleil cpejibl, a TakxKe o BHYyTpeHHeM

: COCTOSIHMH Opranu3Ma. ATy nHGopMaLHio BOCHPHHHMAOT

ocoﬁme (busuononme::nue arnmapathbl, KOTOpble HA3Ba/Ii CEHCOPHBIMH CHCTEMaMH
(OT nart. cencyc — omy]ueime).

" KK paﬁo’ram Hauunaercs mobas cencoptas CHCTeMa peyenmopamu —
cericopHBie cHCTeMI? clienMaibHbIME UYBCTBHUTEJIBHBIMH KI€TKAMH, KOTOpBIE
- BOCIIPUHMMAIOT pasHble BH/LbI 3Heprii (CBeTOBYIO, XHMH-
YeCKyI0, MEXAHNYECKYI0) U IPEeBPAIAOT UX B HepeHble umnynvevl. 110 nepenvim
sosoxHam (NPOBOsiNMe NyTH) Yepe3 ToOJIKOPKOBbIE 1IEHTPbI OHM TOCTYNAT K
HEPBHULIM YeHmpaM KOpbl nOaywapui, rje
NPONCXOJIMT aHAJIM3 M CHHTe3 BO30YRJeHus:
(¢opMupoBalne COOTBETCTBYIONIElH peakiuun
(em. cxemy). VIMeHHO B pesysibTaTe AesiTeTbHOC-
TH HEPBHBIX 1[CHTPOB KOPLlI KOHEYHOIO MO3ra Y
Hac (popmupyercst cyObeKTHBHOE OTHOUIEHHE K
pasnpaxkuTensiv, ONYIIEeHHs, BrevyaTneHmns,
Oco3HaHue JIeliCTBUTeITbHOCTH.
Y uyenoBeka pasnuyaiT NATh OCHOBHBIX
CEHCOPHBIX CHUCTEM: 3PUTENLHYIO, CIYXOBYIO, s
BKYCOBYI0, OCA3ATENIBHYIO W OOOHATENLHYIO.

ITPOBOJIHUKOBBIE b |

Kpome TOro, yenosexk 4yBCTBYeT elie U TeM- Y TESEIRONT MONT.
neparypy, pacnoJioxetie Tesa B IpOCTpancTBe, N~ —

b, ZIBMXKEHMUS, XKaxy, ronoa u ap. Cymect- ~ N
BYIOT CMEUIaHHBIE OIMYIIEHHS, KOTOPbIE TPYAHO 4 TIOJIKOPKOBBLIE 4
YeTKO Onpe/le/INTh. | ¢ OEeHTpE! =1

B npouecce 3BoMoLUMY CeHCOPHLIE CUCTEMBI He- g
NOBEKa NMPUCNOcoBUNUCE K BOCTIPUATUIO ONPEeaereH- = N
HOrO Auanas3oHa pasapaxeHwi, v YyBCTBUTENbHOCTb TerTpst
HEKOTOpPHX OpPraHoB Y4YBCTE OrpaHuWyeHa, TaKk Kak B KOpe KOHEeYHOr0 MO3ra ‘
nHavye Mo3r 6o Gbl NEPErPYXeH HEeCYLLECTBEHHON R 2,
ons yenoseka vHdopmauven. Hekotopeie 3 BUAOB

pasgpaxeHnid 4enoBek He eocnpuHumaet. Hanpu-
MEP, MEl HE YYBCTBYEM HPOYHOBCKOTO ABVXEHUA MO-

O6wan CTPYKTYPa CeHCOPHbIX
cucTem



NeKyn, BeCb AVanasoH 3/IEKTPOMarHUTHLIX 1 3BYKOBHIX konebaHuii, aeicTeue MOHW3NPYIo-
LLIEro paaMoakTUBHOMO M3NY4eHUN (a TONbKO €ro HEratTMBHLIE NOCNEACTBUA — yXyaLeHWe
COCTOSIHUA 3A0POBbA) U UHDPaKPACHBIX Nyyen ¥ Ap. Y1066 NoMyHMTE HYXHYI0 MHdOPMaLMIo,
HesIOBEK CO3han crneumancHble TexHuyeckue npubopsl, NO3sonsowme «pUKCUPOBaTE”
WH(paKpacHsble Ny4n, «CrbILLaTh» YNbTPassByku U PaanoBOSIHb!.

O61umM CBOICTBOM CEHCOPHBIX CHCTEM ABJISIETCS MX CrocoOHOCTH npucnocab-
JINBATh YPOBEHb CBOEH YYBCTBUTEIBHOCTH K HHTEHCHBHOCTH PasApaskuTesisi (CHIIBL
JIeiicTBHsA ). ITO CBOICTBO HA3LIBAOT adanmayueii. CyTh a/IalITaI M1 3aKI0YA€TCS
B TOM, YTO NOJ Bo3ZieicTBHeM 06Or0 neiicTBitst pazapaxkutens (CHIBHOIO HJN
c1aboro) YyBCTBUTEIBLHOCTD PelenTopos ([/1a3a, yXa) COOTBETCTBeHHO CHIDKAETCS!
WJIK TIOBBIIIAETCS], a caM opran npucnocabnusaercsa. Hanpumep, scnoMuute, Kak
rasa nocrenento NpUBHIKAIOT K TeMHOTE.,

Bnaropaps anantalimonHbiM MeXaHU3MaM, 3aJ0KeHHBIM B OPraHu3Me Kak/10r0 ye-
JIOBEKa, Mbl CNIOCOOHBI NOJ NETICTBHEM JUTHTENbHBLIX YTIPAAKIeHHil HOBBIIATS (yHKIMO-
HaTbHBIE BO3MOXKHOCTH CEHCOPHBIX cHcTeM. Tak Tpenupyercsi ciyX y MysbikanTOs,
OULYIIEHNA 1[BETA Y XYJIOKHUKOB, BKYCA 1 3aI1aX0B Y CIIELHATNCTOB-EI'YCTATOPOB U T. IL

OBOBLHUM SHAHNUSA

Yenosex nonyyaer o0bekTneHyo uudopMaimio 06 M3MeHeHHSX BHelIHell W
BHYTPEHHeH Cpeibl OPraHH3Ma € NOMOIUbIO CEHCOPHBIX cHeTeM (aHAIU3aTOPOB).
Kaxpas cencopras cucrema BOCTIPHHUMAET TOJBKO criennduueckuii BUJI pasapakn-
TeJist. Bee cencopyble cHCTeMBI HMEIOT OZIMHAKOBY IO OOLILYI0 CTPYKTYPY: PelenTophl,
NPOBOAHNUKOBEIE ITyTH, HepBHbie nenTpel. Ha ocHose nonyyennoii undopmanmn y
yesioBeKa (POPMHUPYIOTCs: CyOHeKTHBHBIC ONYIIEHNs N TICMXHYECKHE 11PO1eCChI.

= NPUMEHUTE NOJIYHEHHBIE 3HAHUS B |

Buibepume npasunsuviii omeem (o0un unu HeckonbKo)

1. CoctaBbTe NpaBUIBHYIO HOCAEAOBATENLHOCTD TIEPENAYH PAAPAKEHUS B CEHCOPHDIX
CHCTEMAX: @) HEPBHBIE HEHTPL! KOPB KOHEYHOTO M03ra; () HepBHBITT UMITYJILC, B) pe-
HEeTTOPb.

2. BuiGepure npaBuibHOe yTBepxaeHue: 1) «BoCHPHHATLI U3 BHENTHEH Cpe/ibl 4EIOBEKOM
3BYK (DOPMUDPYET y HETO ONpeZieIEHHbIE, TOJILKO €My CBOHCTBEHHbIE, OLLYLIEHUs»; 2) «BOC-
NPHHATDI M3 BHENTHEH CPebl YeI0BEKOM 3BYK (DOPMUPYET y HETO TAKHE JKE OLLYILEHUS],
KaK M y JIPYTHX Jiopeii»: a) nepsoe yTBepiIeHHE TpaBIbHOe; 6) BTOpoe yTBepRaeHue
TIPABUJILHOE; B) 002 YTBEPHCHWS IPABIIIBHLIE; T) 00a Y TBEMKICHUS HENPABWIBHEIE,

3. Jlaiite onpeaenenye NOHSTHS «CEHCOPHBIE CHCTEMbI» i HA30BUTE CEHCOPHBIE CHCTEMBI;
WX OCHOBHEIE CTPYKTYPHBIE 3JIEMEHTDI, KOTOPbIE BXOAAT B COCTAB BCEX CEHCOPHLIX CH-
cteM. OGBACHATE afanTalMOHHDIE BO3MOKHOCTH CEHCOPHLIX CHCTEM.

§ 6%. 3PUTENBLHASI CEHCOPHASI CHCTEMA.
CTPOEHME TJIA3A

BecnomMmHUTEe  ofwee CTpoekne CEHCOPHOI CHCTEMDL.

Knouesnie NOHATUA U TEPMUHBL: 3pUTENbHan CEHCOpPHas cucTeMa, rnas, ckiaepa,
poroeuua, panyxHas 060n04Ka, 3pa4yoK, XPYCTaNuK, CTeKNOBUAHOE TeNOo, CEeTYaTKA.

Kaxkoe 3|:|,at|;g|]|e 3penusn’? CDEILH BCEX CeHCOPHBIX CHCTeM 3pDHTe/ibHasl caMast liH(bOp-

—  MatusHast. Ilo nozxcyeram yuennix, okono 90 % sceii nndop-
MallMy O BHEIUHeM MMpe MBI Torydaem Onaroiapst 3pernio. OHo obecrieunBaeT Boc-
NPUSITHE Pa3HOOOPA3HBIX TIPEIMETOB, X 1BeT, (hOPMY, BE/INYHHY, PACCTOSIHIE K HHM,
B3aUMHOE PacrioNoXxeHHe B POCTPAHCTBE, IBIKeHNE JKHBbIX M HesknBbIx Tel. C nomo-
HIBIO 3PEHMs Mbl BOCIIDUHMMAaeM M pas inyaeM Oykssl, widpsl, prcyHku u ap. [paktu-
UeCKH BCE BW/IbI TPYOBOH [EATEIEHOCTH OCYIIECTBISIOTCS TIPH YIACTHH 3PEHNA.

a5 "
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KOHBIOHKTUBA

PECHWYHANA MblLLLA
paayxHasa o6onoHka

porosvua

cocyavicran o6onoyka

Puc. 145. Ctpoenve masa

Kakoe CTpoeitie 3plrmr[:mii 3purenbHas CEHCOPHAS CHCTEMA COCTOMT M3 Tepudepu-
cercopHoii cicTemp? 1ECKOIO OT/eNa (oprana 3penust — r1asa), IpOBOJHHKOBO-
e TO OTJIENIa (3PHTENHBHONO HepBa) H LEeHTPAJIbHOrO OTHeNa

(OCHOBY COCTABISIET 3PUTENbHbII 1IEHTP KOPbl KOHeYHOr0 MO3ra).

Opran 3penns YeJoBeKa — 1J1a3 — 3T0 YHHKaJIbHOE H O4YeHb CIOXHOe TBOpeHHe
npupobl. Y YenoBeKa ABa rnasa, v N0TOMY 3peHie 6uHOKYApHOe, NI CMepeo-
cxonunecxoe. Kaxpiii rnas pacnionioxen B riashuie yepena (opbure), nmeer
maposuanyio GopMmy ¢ 6ornee Bbinyknoii nepeaneii yactbio (puc. 145). Ero eme
Ha3BIBAIOT 2/1a3HbimM abnokom. Takas (opMa rnasa No3pONser eMy JBHTaThCs B
onpezieNeHHbIX Tpesiesiax rnasnmiel. [71a3 umeet Tph obonoukH: BrenHiow (6e0y-
HY10), CPEHIOI0 (COCYANCTYI0) M BHY TPEHHIOW (CeTyaTKy).

Buenmsas 060n04Ka rnasa kiwodaer 6es10unyio 060N0YKy, MM CKIIEpY, U POro-
suily. Benounas 060n04ka, 1 CKAepa, — camasi IIOTHas B Hanbonee poYHas BO
BeeM rn1asy obonouka. OHa COCTOMT M3 COeIMHUTENIbHOI TKaHK, B KOTOPOii niepe-
TLIESINCh KOJITAr€HOBBIE M 3/IaCTHYHbIE BONIOKHA. JTa 0007104Ka NPU/IaeT rNnasHomy
s610Ky (opMy, TO eCThb BbilOJHsIeT onopryio dyukimio. Cnepenn 6enounas 06o-
JI0YKA NIepPexXoUT B TPO3PayHyl0 POrOBHILY.

Porosuna — 310 nepenaAs NpospayHasn 4acTb
ryiaza, TMH3a, Yepes poropuiy BHYTpPb riasa [1po-
HHMKaloT cBeToBble nyun. OHa cnocobHa ux rnpe-
JIOMAsITh. POroBHIIA COMEPHKIT MeXaHOPELEeITOPHI,
NO3TOMY TPHKOCHOBEHWe K Heii BbI3biBaeT Oe-
3yc/oBHBEIHM pediiexe, KOTOphIH NPOsABIsAeTCS
MOpPraHHeM.

HHTEepecHO 3HaTh, YTO... Porosuua xopoLuo BOC-
CTaHaB/MBAETCH — Pa3pe3sbl Ha Hel MOXHO 3alUu-
Batb, ¥ 3TO HE HapywaeT 3peHus. B pesynbrare
HEKOTOPbIX GONE3HEN UK Y JOAEH NOXUIIONo BO3-
pacTa poropuua wHorAa MyTHeeT. Tak BO3HukaeT
6enbMO, B I1a3 He ornaaaeT CBET, U YeNOBex clier-
Her. Oniepaumio no nepecanke porosuus: (1924)
NepBbLIM B MUPE NMPEIOXUT BhIOAIOLMIACH OTeHecC-
TBEHHLIA opTansmMonor Bnaaummp MNetposiy Pu-
naro (1875-1956). Ox pabotan B rna3HoM KiHn-

- ke npu yHusepcutete B Opecce (1903-1936), a ¢
1936 roga opraHuaosan v Boamnasun Opecckuii
UHCTUTYT 71a3Hbix Bone3Hel, KOTOPOMY U NPUCBO-
‘ eHo ums B.T. dunarosa (puc. 146).




Taxum obpasom, Breurnsisi 0600UKa 3anHIAET 17143 0T MEXAHHYECKHX M XUMH-
YeCKHX MOBPeXIeHHI, 0T MUKPOOPTAHH3MOB, NIPOIYCKAeT N NPeJOMJISIET JIyYH CBe-
Ta. 3a BHeneil 060104K0IT pacioNokena NPOHN3aHHAA KPOBEHOCHBIMY COCY/IaMIt
cpennsisi (cocyaucras) o6onouka. Ona cOCTOMT M3 pajlyxHoil 060104KH, TUANADP-
HOTO TeJia M COOCTBEHHO COCYAMCTOl 06010UKH.

Panyxnas 060104Ka HAXOANTCS CHEPen COCYAMCTON 060NOUKH M CORepPUT
MUIMEHT MeJiaiuH, KOTOphiii ofycnasnuBaer ee 1set, — 0T ronyboro 10 TeMHO-
KopuuneBoro. OHa uMeeT BHJL INCKa C KPYT/IbiM OTBEPCTHEM BHYTPH — 3PAUKOM.
Bnaropapsi nencuepueHHBIM MbiI@aM 3padoK cniocofeH H3MeHsITh CBOI AuamMeTp,
Perysimpys KoJIH4ecTBO ToNa/[ionero B rias ceeta. Ecan ocsentenne sipkoe — 3pa-
YOK CY’KaeTcsl, B TeMHOTE OH PaClIMPSETC.

HuameTp 3pauka N3MeHSIeTCSI M B Pe3y/ibTaTe IMOLMOHATBHBIX peakiMmil: B co-
CTOSIHMM CTPaxa 3pavuoK pacuInpsieTcs, a riesa — cyxaetcs. ( Benomunre napoanoe
BbICKasblBanke «Y CTpaxa Ina3a BeJNKu».) ITO HPOUCXOAKT pedhieKTOpHO: NpH
BO30YX/IEHHN CHMIIATHYECKOTO OT/eNa ABTOHOMHOI1 HepBHOil ciucTeMbr (BO Bpemst
CTpecca, CTpaxa) 3paukM paclIMpsIOTCs, MapaCHMNaTHYecKoro otaena (nocne
crpecca) — cyxawtes. bnarogaps cornacoBannoii pabote 3TMX OTZENOB ycTaHaB-
JINBAeTCs HYXXHBII inameTp 3pauka. Takum oOpasom, 3paukossiii pednekc perynm-
pyeT NoCcTyrienye B 171a3 CBeTa M HMeeT 3alllNTHOe 3HAYeHHe,

B cpeameii yacti cocymcroii 0605104KH HAXOANTCS YUAUGPHOE MENO, COCTOSIIIEE
U3 PECHUYHBIX MbILIIL 1 CBA30K, K KOTOPLIM NPHKPEIUISETCS XPYCTAIMK,

Co6cmesenno cocyducmasn 060104Ka — 370 TyCTas CeTh KPOBEHOCHBIX COCY/IOB,
KOTOpble 00eCTIeYBaI0T HENPEPHLIBHOE NITAHNE BCEro r/1a3a.

BuyTtpenuss 060n04ka rna3a — ceryarka — socnpunnMmaet cser! Ona npespa-
aeT CBeTOBYIO 3HepPruio (pasgpakeHine) B HEPBHbIII WMIYJIbC M OCYILECTBISET
nepBHYHYI0 00pabOTKY 3PHTENBHOTO CUTHAA.

B nonocti rnasa Haxousites ene XpyCTainK U CTeKIOBHIHOE Teno. XPYCTaIHK —
4acTh CBETONPENOMAIOIErO annapata rnasa. Pacnonoxen Mexay paayxHoii 060-
JIOYKOH M CTEKNOBUIHBIM TeJIoM, MMmeeT (GopMy ABOSIKOBBINYKI0H muusbl. JIyun
CBeTa, NIPOXO/Isl Yepe3 XPYCTAIMK, TIPEJOMISIIOTCS B HEM.

B HOpMe XpyCTaTnK 11pospauibiii M 27aCTHYHBIH, PACTIOIOKEH B TOHKOH 11PO3PAYHOI
KaricyJie, KOTopast nepexoinT 110 KpasiM B CBS3KH, IPHKPeTUIEHHbIE K 1{UJTHAPHOMY Te-
Jy. XpycTajimK MOXeT W3MeHsTh CBOI0 (opMy (KpHBH3HY) G1arofiapsi HATHYMIO B
ITHJIMAPHOM Tefie HencuepyeHHbIX Mbiunt. [Ipu uX coKpaniennm CBA3KH HATATUBAKOT-
cs1, M Ghopma XpycTannKa CTaHOBHTCs Menee Bbiyknoil. [Ipn paccnabnenun Mprmmy
cBsA3KM paccnabnsores, v popma XpycTamka cranosuTes GoJlee BbITYKJIOI.

[TomyTHeHne XpycTaiuKa Bhi3biBaeT 3ab0oneBanne Katapakty (0T rpey. kamapax-
mec — Boponaj). ITpyynHOi BOSHHKHOBEHMSsi KATapaKThl MOXKeT ObITh HapyeHue 06-
MeHa BeulecTs, TPaBMBL, Pa/IHO2KTHBHOe 0bnyuense, ypeamepHas pabota 3a MOHUTO-
PoM KomnbioTepa. Jleuenne xarapaxtsl TpeOyeT XMPYpPruuecKoro BMeIlaTeTbeTBa ¢
yZlalieHHeM NOMYTHEBUIErO XPYCTaHMKa M 3aMeHOil ero HckycctBeHHbIM. Ceifvac Ta-
KO OnepaTiBHoe BMeuaTebeTBo OeabonesneHHo Onaroaapst nasepHoii XMpyprum.

Beio nonocts rnasa (rnasnoe si610K0) 32 XPYCTAJIMKOM 3aNOJIHSET NPO3pauyHast
CTYAEHUCTas MACCa, KaK pacllias/leHHOe CTeKJIO, OTCIOZIa U HasBaHHe CMeKA06udHoe
meno. XpyCTaiiK 4 CTEeKIOBHIHOE TEJIO IPOIYCKAIOT CBETOBbIE JIyYM BHYTPb I71a3a 1
npenoMagior nx. CTeKIo81IHOe TeJ0 N0/YIepAKUBAeT TAKKe BHYTPULJIASHOE JIaBJIeHMe.

Mesx 1y porosuiieii n panysHoii 060104K0if, @ TaKKe MeXLY pa/y»Hoii 060104-
KOl M XPyCTA/IMKOM ecTb HeDOIblIMe POCTPAHCTBA, KOTOPhle COOTBETCTBEHHO
Ha3bIBAIOT nepedHe N 3aone kamepamu riasa. OHY 3aN0THENHB BIATOMH, 0CTAB-
JISTI011€e} POTOBHIIE M XPYCTAHKY, HE HMEION MM KPOBEHOCHEIX COCY/IOB, NUTATETbHBIE
BelecTBa.

13 9ero cocTonT Benomo- |« BCTIOMOTATENIBHOMY anmnapaTty I7iasa OTHOCATCA Gpoeu,

FaTe/bHbI annapar miaza? S€KU C PECHULAMU 11 CE3HbLE IHCENE3b (puc. 147). Bnaro-

Japsi 6poBsM, crexatonwii co n10a NoT He NONAAAeT B I71a3a.



CnesHbii
MELLIOK

BEKM C PECHULIAMM
HOCOCNE3HbIN
KaHan
Puc. 147. BcnomoratenbHblil annapar rrasa Puc. 148. Mbiwus! masa

Bexu c pecrhuyamu 3anMaoT raasa ot 1bUTH, APKUX Jiyyeil. Bekn Hernpon3BosibHO,
NepHOANYECKH, pehJIeKTOPHO CMbBIKAIOTCSE H PasMBIKAIOTCS, PABHOMEPHO CMauMBas
MOBEPXHOCTD [71a3a CIe3HOH HKNIKOCTHIO. ITO HMeeT 3alllMTHOe 3HaYeHHe. 3alUTHLIe
peaKiiMy [J1a3a OCHOBLIBAIOTCSI M Ha MHTATesIbHOM pedyiexce, koTopeiii cpabaTbiBaeT
BO BpeMsl ielicTBUS pasapakuTesist (NPUKOCHOBEHHE K PecHHIiaM, BHe3arnHoe peskoe
ocsewenne). [Ipn atom rnas pednexTopro npunypusaeTcs.

BuyTpennsis yacTh Beka, a TakKe NepeiHuil OTAes rasHoro s610Ka NOKPhITh
COeMHNTENTBHOTKAHHOIT 0607104K0iT — KoHsloMKmueou. Bocniaienie KOHbIOHKTHBbI
BoI3bIBaeT 3aboneBanne — xonstonxmueum. Ero npuaHaky: nocToSIHHOE C1€300Te-
JIeHHe, OIYIeHHe PesH B I7ias3ax, NoKpacHeHHe BeK, HHOT/Ia THOHHbIE BbIAEJCHHS.
[TpyumHbl BO3HMKHOBEHHSI KOHBIOHKTUBUTA — HapyuleHHe cobnoienns npasui
TUTHEeHbl, HHDEKIMK, aneprus.

Cnesuwtii annapam COCTOMT U3 CJIE3HOI1 JKesesbl, PAcnoNOXKeHHOH B BepXHeM
BHELTHeM yrily OpOMTHI, CIE3HOr0 MelIKa B HOCoCne3Horo Kanasia. Cresnas xesesa
BBLAENSIET CeKpeT (CJ1e3bl) — XKUAKOCTh, KOTOPasi MMeeT OIpejiesieHtblit cocTas (Boaa
1 BenecTsa ¢ GakTepniHbIM eiictieM). Cnesbl YBIaKHAIOT, OYHIIAIOT U I€3HH-
(GuimpyIoT poroBuiLy r1asa, COGHPATCS B CIe3HOM MelllKe, a X H30bITOK NOCTOSIH-
HO CTEKaeT 13 BHY TPeHHEro YIJia rlasa 110 HOCOC/Ie3HOMY KaHary B HOCOBYIO T0JIOCTb.

Bnaropapsi meiumam (puc. 148) tnas nocrosinio JABUraeTcsi B raasHyile.

OBOBUUM 3HAHURA

Yepes 3puTeIbHYI0 CCHCOPHYIO CHCTEMY HeJI0BEK ToTydaeT HanbosbLiiee KoImyec-
TBO HHopmarn o6 okpyxatoremM Mupe. I1a3 yenoBeka HMeeT CBeTONMPOBOSILHE H
CBETOIPENIOMIAIONINE CPEe/ibl, CBeTOMYBCTBUTEIbHBIN Y BCTIOMOraTeIbHbIH anmnaparsl.

e NPUMEHUTE NONIYHEHHBIE 3HAHUSA . ]

Buibepume npasunvuvii omeem (00un unu HecKonbKo)

1. Vraxure sHenHon oboNouKy riasa: a) cocyauctas obonouks; 6) 6enounas obonouka;
B) ceTYaTKa.

2. YKaKHTE COCTABJISIOLYIO [JIa3a, COAEPIKALLYIO IMIMEHT MeJIaHWH: a) porosuua; 6) 3pa-
4OK; B) pamyxkHas obonouxa; r) Genounas obonouka.

3. Boibepure ¢yHKIMIO 3pauka: a) nponyckaer cseT; ) NpeNoMIseT CBET; B) 3al{HIaeT
[J1a3 OT U3JMIIHE UHTEHCUBHOIO CBETa; T) NOAIEPKHBAET BHYTPHTIA3HOE AaBleHHE.

4. ViaxwTe CBETOBOCTIpUHHMAIONTYO 060104KYy T1asa: a) Genounas obonouka; 6) cocyam-
ctas 0000YKa; B) CETYATKA.

5. Hasoswre 060109KH r1a3a i ocHOBHBIE (PYHKIIH, KOTOPLIE OHY BBITIOJIHSIOT.




§ 6G&. BOCIPUSTHE U30BPAKEHUS
NPEJMETOB

BenomHMTE u3 kypea Quauka, Kak cTPoMTCs usobpaxeHne, KOTOPOE NAET CBETOCOOHpa-
KO1Ast IMH33, BHAB JIMHS,

Kmo4eBble NOHATUS W TEPMUHLI: akKkomopauws, 6nusopykocTts, AanbHoO30p-
KOCTb.

TP — Yetkoe H306p33K(—‘.HHE NPEJMETOB Ha CeTYaTke obecneun-
u3oGpaKenHs npeaverop BACTCA CIIOKHOI YHUKATBHOI ONTHYECKO cHCTeMO rna-
Ha ceTuaTKe? 3a. OHa COCTONT U3 po206uYbL, HcUOKOCMell nepenteii |
- — e 32JIHEI KAMep, ApYycmanuxa N CmexnoeudHozo mend.
Cnemnme JIy4M TIPOXOIST CKBO3b TEPeYNCJieHHbie CPe/ibl ONTHYECKOil CHCTeMbl
/1233 U NPeJOMIISIIOTCS B KaKIOi M3 HUX COI/acHO 3akomam ontuky. OcuoBHoe
3HaYeHMe ISl NIPeJIOMJIEHNS CBeTa B Fasy MMmeeT xpycraunk. Ha pucynke 149 uzo-
OpakeHo, KaK JydH OT HIXKHelH TOYKH nipeameta b, nperomisisich, cobupaiores Ha
NOBEPXHOCTH CeTYaTKH BhbILIe ONTHYeCKOil ocu B Touke By, a myum, naynme ot
BepxHeil TOUKM A, cOGNPAIOTCsI HIXKe ONTHYECKOIT OCH B TOYKe A,. Takum o6pasom,
n3obpaxkenne Ha ceTyatke Oy[eT [eiiCTBUTENbHBIM, YMEHbUIEHHBIM M TlepeBepHY-
ThiM. OIHaKo B 3pUTEIBHEIX HEPBHBIX 30HAX KOPbI KOHEYHOTO MO3ra (hopMHpYeTCst
n306paXkenne TAKUM, KAKUM OHO SIBJISIETCS] B I€HCTBUTETbHOCTH.

‘l'm Taxo; axxomo;an:m; JI7151 4eTKOTO BOCIPHATHS TIPEIMETOB HeOOXOMMMO, YTOObI
nx nzobpaxkenne Bcerga (HOKyCHPOBAIOCH B 1IEHTpe CeT-
yaTky. OyHKIMOHAIBHO 71a3 NIPUCTIOCOOIEH JUIsSI PACCMATPUBAHMSA OTAATEHHBIX
npeameToB. OHAKO JMOAM MOTYT YETKO PA3/INYaTh IIPeIMeTH], PACTIONIOXKEHHBIE Ha
PA3HOM PACCTOSTHNM OT ruiasa Gnaropaps criocoGHOCTH XPYCTATMKA H3MEHATD CBOIO
KPMBM3HY, 4 COOTBETCTBEHHO W MPeJIOMASIIONLYIO0 Cuiy rnasa. Cnocobrnocme znasa
npucnocabaUeamvCs K 4emKoMy udenuio npeomMemoes, PacnoioONEHHbIX Ha PA3HOM
paccmosinuL, Hasvleaom akkoMozaumeit (0T nat. akkomodamuo — npucnocobnenne
K uemy-T10) (puc. 150).

G,JJ OPOBbLE "IEHOBEKA

I Iamtbwee paccmnmme om maaa, ¢ xomormzo uwépaxeﬂue euye eacnpunuua-
eMmes HemK0, NOAYHUI0 Haseanue bauncaliue mouKu vemxozo éudenus. /(s de-
meit u nodpocmroe 6 nopme ona cocmaeasiem 7—10 em. C sospacmom xpycmanux
mepsien Ce01 3NACTUNHOCING U COOMEEMCMEEHHO YMEHbWAEMCS €20 AKKOMoOd-
i YUOHHAs cROCOBHOCTTD.

Puc. 149. O6pasosanve naobpaxenus Ha ceTyarke masa. (3aganme. O6LsICHUTE, NOYEMy
m300paxeHie Ha CeT1aTKe SIBNSIETCS YMEHBLUEHHBIM 1 NEPEBEPHYTHIM. )
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Puc. 150. Akkomopalivg masa: paccmarpusanve otaaneqHsx (1) v 61m3ko pacnionoxeHHsix (1)
npeameTos; 1 — xpycranuk; 2 — Cxema NpoxXoXaeHWs nyyein

Hapyurenue akkoMOIannoHHoi cniocoOHOCTH XPYCTalMKa NPHBOANT K BOSHUK-
HOBEHMIO 6TH30PYKOCTH MJIH I IbHO30PKOCTH.

90 THEDe ﬁnnaopyxocrb ;i DJH30PYKOCTB — OTKJIOHEHHNE OT HOPMAJIBHOI cnocobroc-
JATHH030DKOCTS? TH ONTHYECKOH CHCTEMbI [Jla3a TMPeNoMASATh Jy4H, KOTO-

—e - pOe 3AKJIYZeTCsl B TOM, 4TO M300pakeHUs TNPeAMeTOB,
pauum(}meuubm 6/1M3KO K TnasaM, BO3HHKAIOT epefi ceTyaTKkoil. BamsopykocTsb
ObiBaeT BPOXKIEHHON 1 npno()pe're}mou. [1pu eposcoennou 6auzopyxocmu rnas-
HOe sI60KO MMeeT ey hopMy, MO3TOMY JIy4YH OT NpeaMeToB (hOKycHpy-
10TCs Tlepeft ceTyatkoil (puc. 151), nzobpaxenne OTaieHHBIX IPEIMETOB HEYETKO,
pacrieiBuaTo. YeTKo BUAHO NpeiMeThl, PACTIONOXKeHHble Ha OJIN3KOM pacCcTosIHUK.
Ilpuo6pemennas GIM3OPYKOCTh Pa3BHBACTCS TIPH YBEJMYEHMH KPMBH3HBI
XpyCTa/MKa B pe3yJbrare Hapylenusi oOMeHa BerecTs uiam ruruens spenust. Cy-
NECTBYeT HacNeACTBeHHast Npe[pacrnoiokKeHHOCTb K PasBHTHIO OJHM30pPYKOCTH.
OcHoBHbIe NpHuMHbL pHOOPeTeHHoil 61IM30pYKOCTH — NOBLINIIEHHAs HATPY3Ka Ha
3peHue, 1J10X0e OCBerlelne, HefloCTaTOK BUTAMHHOB B NMLLe, THnoauHamus. Jlns
ucnpanienns 6JIM30pYKOCTH HOCST OUKH € 080sK0602HYymbiMu aunzamu (puc. 151).

B HOpME
LansHO30pKMiA
ma3 (vsobpaxenve : K(;acbiax c nz:”
doKycupyercs 3a nyKn
CeT4aTkoi) nuH3amMn
61m3opyKkuin ras PO, DR

0BO-
(w3ob6paxeHune o el
gRhyen JH3aMK
nepea ceTyaTkoi)

Puc. 151. Cxema npenomrieHus CBETOBRbIX NY4Ei 1 KOPPEKLMS 3peHst



JlanbHO30pKOCTh — OTKJIOHEHHe OT
D=250 HOPMAJTBHOI CNOCOOHOCTH ONTHYECKOH
’ CHCTEMBI [/1a3a TIPeJIOMJIATH CBETOBBIE

JIyun, H3MEHSTh MX Hanpasnenue. ITpu

8pOIHCOEHNHOU 0ATBHOIOPKOCMU TTIAZHOE
D= 16,67 M M E ul Abnoko ykopoueHo. [Toatomy nsobpaxe-
HHSl IPEIMETOB, PACNIOJIOKEHHBIX Oin3-

KO K rJasaM, BOSHHEAIOT C3aH CeTYATKH

D=125 5 M H H M (puc. 151). Yaie Bcero aaibHO30PKOCT

BOSHMKAeT C BO3PacToM (npuobpemen-

p=00 A H WLl M K rnas danvHo3opkocms) B pesysibrate

YMeHbIIIeHHs 3JacTHYHOCTH XPYyCTaJiu-

Puc. 152. Npwvep Ta6mmusl Ka. [Ipyn 12 1bHO30pPKOCTH HYXKHBI OUKH C

AN N3MEPEHNS OCTPOTHI 3peHUs dsosaKoebmyKbtMu Tunzamu (puc. 15]).

[Togbupaer oukn Bpay-oKyucT (OT JaT.

okymoc — rnasz). OH naMepsieT OCTPOTY 3PEHMs € TIOMOIUBIO CrerHaIbHBIX Tabnuiy
(puc. 152).

HHTEepecHo 3HaTb, YMTO... EguHuua u3MepeHus NPpenoMasioler Cubl MH3 Ha-
3biaercs guontpueit. JIMH3b! IS 4a/TbHO30DKUX — C NMOSIOXUTENLHLIMK (+), a8 Aas
O/M30PYKUX — € OTpUUATENBHLIMK anonTpusimiu (—). CTekna s OYKOB OKYNuCT
nonbupaeT 4ns KaxX[oro rna3a oOTAeNbHO.

Opnyoii U3 IpUYKMH pasBuTUs GIIH30PYKOCTH SBNSETCS TePeHaIpsKeHne PeCHIIHBIX
MBINIL| XPYCTAIMKA BO BpeMs paboThl € OYeHb MEJTKMMH MPeJIMETaMH, JJIHTE/ILHOIO
YTeHWs TPY IL10XOM OCBeILeHMH, YTeHust B TpaxcnopTe. Bo BpeMs utenusi, nucbMa
WM Apyroii paboTel MpeaMeT HyKHO pacnonaraTs Ha pacctosityi 30-35 cM ot rnas.
CaMuUIKOM SIpKOe OCBeleHne CHUJIbHO paszipaxaeT (poTopeLenTopsl ceTyaTkH rasa.
J10 TaKKe BpeaNT 3pennio. CBeT oskeH ObITh MATKNM, He C/IeNNTD [J1a34.

Bo Bpemsi nucbMa, pUCOBaHMS, YePYeHHs HCTOYHHK CBETa pacnoyiaraior cesa.
Baxkno, uyrobbl 661710 BepxHee ocsenterme. [1pH UHTEIBHOM 3PHTEIBHOM HaNpsi-
KEHMH yepe3 Kax/iblil yac Heobxoammo enars 10-munyTHBIE MepepriBel. Coexyer
Gepeub rn1a3a OT TPABM, NbUTH, HHDEKIMH.

Hapyuienne 3penusi, CBS3aHHOe ¢ HEPAaBHOMEPHBIM NPENOMJIEHHEM CBeTa po-
roBMIeil MM XPYCTAJIMKOM, Ha3bIBalOT acmuzmamusmom. lIpn acrurmatusMe
00BIYHO CHMIKAETCS! OCTPOTA 3peHusi, n3oOpakeHHe HeYeTKoe U HCKPHBJIeHHOoe. Ac-
TUrMaTH3M HCTPABJISIOT ¢ TOMOIIbI0 OYKOB ¢ OCOOEHHBIMM (1MIMH/IPUYECKIMI)
CTeK/IaMH,

OBOBLHM SHAHHUS

Ontiyeckas cucTeMa [1a3a NPesoMJIsieT CBeTOBbIe Iy4H TaKuM 006pa3oM, 4To Ha
cetyatke obpasyercs 1efiCTBUTENIbHOE, yMEHBIIEHHOE N TepeBepHyTOe H300paxe-
Hue npeamvera. YeTkoe BOCIPHSTHE NPEIMETOB 3aBHCUT OT aKKOMOALIHOHHOI €TI0~
cobuocTH xpyctazuka. Hapyurenme akkoMozaiMoHHOIi cllocoOHOCTH XpycTasnKa
NPUBOMT K BO3HWKHOBEHHMIO OJIM30PYKOCTH WM AanbHO30pKOCTH. Koppekiuio
3peHust OCynecTBsieT Bpay-o(hTaIbMOJIOr, HA3HAYHB COOTBETCTBYIOIIME OUYKH.

i NMPUMEHMWTE NOJIYYEHHBIE 3HAHUSA =

Buibepume npasunsrstii omeem (00um wiu HECKOTLKO)

1. VkaxuTe, Kakim CTAHOBHTCH XPYCTAIMK BO BPEMs paccMaTpusanus Gu3ko pacnomo-
JKEHHDIX TIPEZIMETOB: a) He MeHsieTcsi: 6) BLITYKJIbiM; B) YILIOIEHHbIM.

2, VKaxuTe, KaKUM CTZHOBUTCH XPYCTAIWK BO BpeMs pacCMaTPHBAHWA OTAANEHHBIX
MIPEMETOB: ) He MeHSeTCst; 6) BRITYKIBIM; B) YTLTOIEHHDBIM.

3. BuibeprTe 04k, KOTOpEIE HazHayaeT Bpad-oQTaibMoor mp nprobpeTeHHOH nalbHO-
30PKOCTH: @) € ABOSKOBOTHYTBIMH JIMH32MIT; 6) € IBOSAKOBBITTY KJIBIMH JTHH3AMH.
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4. Ykaxure sabonesaHue, NPUIHAKOM KOTOPOTO SBJHETCH MOMYTHEHHE XPYCTaJMKa:
a) acrurmarss; 0) KaTapakTa; B) AalbHOIOPKOCTD; I') GIIM30pyKOCTD.

9. Kakas npenomisnionas cuia riasa? Kak ee onpenesmrn?

6. ITocTpoiiTe MyTh CBETOBLIX JIyueii Yepe3 COCTABJISIFOLME ONTHYECKOI CHCTEeMB T1a3a.

AOKAXEM HA NMPAKTUKE
JIABOPATOPHAS! PABOTA Ne 7

Tem a: Onpegenenne akkomogayum rnasa, peaxKymm 3pa4yKxos Ha ceet

O6opynosanue: mct Gymarn ¢ oTBepcTHeM W GYKBAMM OIMHAKOBOTO PasMepa Bo-
KpYT Hero, hoHapuK,
Xoa pa6orsr (paboTy BHINONHAIOT Napamu)
1. OnpenesmTe aKKOMOIAIHIO T1a3a ¢ TIoMOoNLIo Jimeta Gymary ¢ otsepernem. Onmn yya-
WIMICS MAITTET Ha JIOCKE TEKCT, & TIOTOM TIOJHOCHT K IV1a3aM IPYTOro YYAIerocs JIUCT ¢ s
OTBEPCTHEM, BOKPYT KOTOPOTO HAITUCAH TOT JKE TEKCT.
2. OnpejieuTe peakiyuio 3payKoB Ha CBET € MOMOILIO (hoHapuka.
3. Cpenaitre BLIBOJIbL.

§ 69. BOCIPUSITUE CBETA, IBETA
U IPOCTPAHCTBA

Bcnomuure w3 kypca Qusuxa, 410 TAKOE CBET. ‘

KnioyeBblE NOHATUA U TEPMUHBL KONGOYKK, Nanovku, XenToe NATHO, cnenoe nsr-
HO, AaNbTOHMU3M, OCTPOTA 3PEHUN, NOJIE 3PEeHus.

"Kas st S0t e Mgul BOCHpMHMMAaEM CBeT
¥ s OGnaromapsi TOMy, YTO €ro

e e -~ JIy4YH NPOXO/ST Yepes ONnTH-
YeCcKyl0 CUCTeMY T71a3a, NPeJOMISIIOTCS. M NONajlaloT
Ha CeTYaTKy — BHYTPeHHI010 00osouky rnaza. Tam
BO30YyKIeHne oOpabaThiBaeTCsi M NepefiaeTcsi B KOPY
koneyHoro mo3ra. Cetuartka — 370 c10xHas 0605104-
KA rJ1a3a, COCTOSIAs U3 HeCKOJIbKUX CJI0€B KJIETOK,
pasHbix 110 hopme n pyukumam (puc. 153).

IlepBriii (BHENIHUIT) CNOIH — nueMeHMHbILL, COCTO-
UT U3 IUIOTHO PaClONIOKEHHBIX 3MUTEeHAIbHbIX
KJIETOK, COZlepKanuX YepHblil nurMenT gycyun. On
NIOLJIOMAeT CBETOBLIE JiyuW, crnocobctBysi Honee
yeTKOMY M300paxkeHuio npeameTos. BTopoii crioit —
peuenmoprviii, 06pa3oBaH CBETOYYBCTBUTEIBLHBIMH
KIeTKaMH — 3pumenvHbiMU peyenmopamu —
gomopeyenmopami: konbouxamu v narouxkamu. Oun
BOCHPHHUMAIOT CBeT W MPeBPariamT ero 3Hepruio B
HEePBHBII UMIYJTBC.

B ceryatke yenoBeka HacuMThIBao0T 0K0710 130 MuH
najoyek u 7 mMiaH Konbouek. PacnonoxkeHsl OHM
HEpPaBHOMEDHO: B HeHTpe CeTYaTKH HaXOmATCs
NPeUMYyIeCTBeHHO KONDOYKH, IasbIle OT UeHTpa —
KOIOOYKM 1 Nanouky, a Ha nepudepun npeobnana-

Puc. 153. CtpoeHue ceT-
yarku: 1 - NArMeHTHble
KIETKY; 2 — peuenTopHbIA

. 0T Ma/I04KH. Cioit; 3 ~ HeVpOHb; 4 — BO-
Konbouku obecneunsaor sBocnpusitie HopMbl 1 NOKHA 3PUTENLHOTO HEPBA;
iBeta npeameta. OHM MaJIOYYBCTBHTENIbHBI K CBETY, 5 — nanouku; B — konbouKy;
i BO3OYK/1A10TCS NS NPH IPKOM ocsenieln. Bonbie 7 — GunonsipHbie KeTky
Rl 3 & " ¢ - - &



Puc. 154. Cxema onpeeneHua XenToro 1 CRenoro NaTeH

BCEro KoJI00YEK BOKPYT HEHTPAILHON SMKH. ITO MECTO CKOMJIeHusi Konbouek ‘Ha-
3BIBAIOT XKeNThIM NATHOM (puc. 154). XKenrroe naTHO, 0COGEHHO €ro IEeHTPAIBHYIO
SIMKY, CYMTAIOT MECTOM Hawlyyuiero suaenns. B nopme nsobpaxenve scerna do-
KYCHPYETCS ONTHYECKOI! CUCTeMOii ra3a Ha xenTtoM msarHe. [Ipu sToM npeamerst,
KOTOPBIE€ BOCIPUHUMAIOTCS MepHGiePHYeCKHM 3peHueM, Pas/inyaloTcst XyxKe.

Hanoukn uMeloT yumueHHyo GopMy, IIBETOB HE Pas/Nyalor, HO OYeHb YyB-
CTBUTEJILHEBI K CBETY M TI03TOMY BO30YK/AIOTCS IadKe IPU MAJIOM, TAK HA3BIBAEMOM
cyMepeyHoM, ocsentenn. [10aToMy MBI MOXEM BI/IETh laske B IJIOXO OCBEIEHHON
KOMHATe MJIM B CYMEPKAX, KOT/Ia KOHTYPhI IIPEAMETOB e/lBa BhiessioTcst. Biaroaa-
Psi TOMY, 4TO MAJOYKH npeobaajaoT Ha nepud)epns, Mbi criocoGHbI BYAETb «yroJ-
KOM TJ1a3a», YTO IIPOMCXOIMT BOKPYT HAC.

HurepecHo 3HarTh, 4TO... Mexannam npespaiyequs SHeprim CBEeTa B HEPBHbIA
UMAYIILC ABASETCH AOCTaTOYHO CAOXHOM LIENbI0 (PU3NKO-XUMUYECKUX MPOLEeCCoB.
B Hem BaxHyio ponb urpaet sutamiuH A. HenocTarok 3Toro BuraMmHa Bbi3biBaeT 3Ha-
HUTESIbHOE YXYALIEHNE CYMEPEYHOIro 3PEeHus, TaK Ha3biBaeMylo KYPUHYIO Cnenory.

CaneposatesbHo, (POTOPEIENTOPL! BOCIPHHUMAIOT CBET M IPEBPAIAIOT €ro
SHEPruIo B HEPBHLIN HMITYJIbc. OH MPOAOJ/DKAET CBOIt IyTh B CETYATKE U MPOXOAUT
yepes TPeTuil 0l KIeToK, 00pa3’oBaHHblil coeunerneM (hOTOPEIENTOPOB ¢ HEPB-
HBIMH KJIETKaM#, KOTOPhIE HMEIOT T10 /IBa OTPOCTKa (MX HA3BIBAIOT GUITOJISIPHBIMK ).
Hanbuie nacopmais mo 3puUTETbHOMY HEPBY Yepe3 CPeIHHIT M IPOMEXYTOYHbIH
MO3I IIepeiaeTCsl B 3PUTENBHYIO 30HY KOPbl KOHEYHOTO Mo3ra (puc. 155). Ha nmk-

NEPEKPECT 3PUTENbHBIX HEPBOB

Puc. 155. NyTe NPOXOXAEHUA HEPBHOTO MMMYNLCA OT CETYaTKM
B 3pUTENEHYI0 30HY KOpb! GONBLUMX NOMyLLapKit



Heil IOBEPXHOCTH MO3Ta 3PHTEJIbHBIC HEPBbl YACTHYHO NEPEKPEILMBAIOTCSI, TTIOITOMY
yacTb MHGOPMALIK OT [IPABOTO 1J1a3a NOCTYNAET B JIEBOE NOJYIApHe, U Ha000POT.

MecTo, rae 3puTebHbill HePB BBIXOAUT U3 CETYATKH, JIMIIEHO (DOTOPEIENTOPOB,
B HEM CBET HE BOCIIPHHMMAETCS], ¥ HA3LIBAETCS 3TO MECTO crenbiM naTHoM. [lpes-
MeThi, M300paskeHHe KOTOPHIX MONA/@eT Ha 3TOT YyYacTOK, Mbl He Buaum. Crenoe
ISITHO MOXHO JIErKO OOHAPYKHUTH € HOMOLUBIO IIPOCTOTO OlbITA Epur 154 n c. 193).
[Tnowaan cnenoro ngarha (B HOpMe) coctaBisier ot 2,5 10 6 MM~

HUHTepecHo 3HaTe, Y470... Haw mas cnocobeH BOCNPUHUMAaTE NEKTPOMArHUTHLIE
BOMHBI € AnmHoi sonHbl ot 320 ao 760 HM (HM — HAHOMETD — o4Ha MunnMapaHast
vacte metpa). Jlyuun, AnmHa BOSHbI KOTOPLIX Kopose 320 HM, HasbIBaIOT ynsTpagduno-
NeTOBbIMU, @ C A/IMHON BONHbLI 6oneie 760 HM — nHppakpacHsiMy. Takue BOSIHBI Mbl
HE BOCNPUHNMAEM.

MHOrOIBEeTHOCTE BOCTIpHHHMaeTCs1 Ourarogapst Tomy, 4To
KOJIGOYKH PearupyioT Ha ONPENENEeHHbH CHEKTP CBETA
(umny BonmHb) M3ompoBanHo. CyLecTBYeT mpu muna Koa-
Gouex. TTpy M30MPOBAHHOM JIETICTBHE BOJIH Pa3HON ZUTHHBE KOJIGOYKH Kask/[0ro TUIIA
BO30OYK/IAIOTCS HEOAMHAKOBO. BeieicTBIE 3TOr0 Kak/[ast JUTHHA BOJHbBI BOCIIPUHU-
MaeTcst Kak ocoObiit 1set. Konbouku nepBoro THna pearupyior NpeuMyIecTBEHHO
Ha KPACHBIH 1{BET, BTOPOTO — Ha 3eJIeHbli ¥ TpeThe-
ro — Ha CHHMIA. ITH 1{B€TA HA3LIBAIOT OCHOGHBIMU.
Harnpumep, Koraa Mbl CMOTPHM Ha PajIyTy, TO ca-
MBIMH 3aMETHBIMU JUIS1 HAC SIBJISIIOTCS OCHOBHbIE
BeTa (KpacHblii, 3eeHbii, cuuuii) (puc. 156).

OnTHYeCKUM CMEIIMBAHHEM OCHOBHLIX I[Be-
TOB MOXXHO TTOJIyYHTh BCE 1[B€Ta M MX OTTEHKH
(puc. 157). Ecsm Bce Tpu Tuna Koibouex BO3-
6y>KAa10TCs1 OIHOBPEMEHHO H OAWHAKOBO, BO3-
HHUKAET olyleHHe 6enoro 1sera.

VY HEKOTOPLIX Jozeii 1{BETOBOE 3PEHHE HAPY-
uleno. PaceTpoiicTBO 1IBETOBOTO 3peHs Ha3hiBa-
10T JanbToHu3MoM (0T aMHINM AHIJIMICKOTO
yuenoro /x. /lanbTona, kotopsiii B 1794 r. Bnep-
Bbl€ OMHCAJ 3TO sIBJIeHHE). ITO NPEeUMYLecT-
BEHHO HapyuleHue BOCHPUSITHS KPaCHOIO U 3€-
JIEHOTO 11BETOB M3-3a OTCYTCTBHS ONIPEE/IeHHBIX
THNOB KONOO4YEK B ceTyarke riasa. Jloum, crpa-
Aaolye NanbTOHM3MOM, He MoryT paborars,
HAIpUMep, BoAMTENsIMU H JeTynkamu. JlaisTo-
HHU3M He JIeYUTCS.

Kaxk mbi nocnpuuumaea;

3apanue. NoYemMy UMEHHO KPACHbIN LIBET CBETO-
¢dopa Beibpany kak npeaocTepexerine? Kakum asns-
eTcsa AencTBUe XenToro 1 3eneHoro userta? [pe ewe
NPUMEHSIOT LBETA B Ka4ecTee curHana?

KaK Ml BOCHpHEHMAEM IlpaBunpHasi oneska
IIDOC'I'PSBC'I'BO" pacnonoXxeHus TMpe-

METOB B IIPOCTPAHCTBE
U PACCTOSAHMS K HUM JIOCTHTAETCs] TJIa30MEepoM. A N

S o
Ero MOXHO yay4yumiTh, Kak v Jio6oe CBOIHCTBO. [A"‘_ 1 \
I'nasomep ocobeHHO BaKeH i MAJIOTOB, BOIH- e = f_‘::] ' -

Teneiil. IloBbiieHe BOCIPHATHS MPEIMETOB 10-

CTHTAETCA 6.]'13.[‘01[31)3 TAKHUM XapDaKTEPHCTHKAM, Puc. 157, OGFHSOMHHE 6enoro
KaK IIOJie 3peHHs, VIJIOBad CKOPOCTD, GHHOKY" LEeTa B pesynsTare cMeLLnBaHys
JIAPHOE 3peHHE H KOHBEPIEeHIMs1. Tpex OCHOBHLIX LBETOB




Ilone apennst — 370 NPOCTPAHCTBO, KOTOPOE MOXKHO OXBa-
THT I7IA30M MPH UKCHPOBAHHOM COCTOSIHUM TJIA3HOTO 10JI0KA.
[ToneM 3penusi MOXXKHO OXBAaTUTH 3HAYMUTEILHOE KOJIWYECTBO
MPEAMETOR, UX PACTIONOKEHHE Ha ONPEJIEIEHHOM PaCcCTOSHHM.

@ YacTo B JMTEpaType BCTPEYAETCS BhIpAXKEHHE «HeoGbsITHOE

\

npocTpancTBo». Opnako u300pakeHusi PeIMEeTOB, HAX0-
JUALIMXCS B TI0JIE 3PEHUSI M PACTIONIOKEHHBIX OJKe, YaCTHYHO
HAJIAralTcst Ha M300pakeHMsl, PacloJIOKEHHbIe 33 HUMM.
C oTaanenneM NpeIMeToB OT IV1a3a YMEHBIIAIOTCS MX pa3sMepsl,
penmbehHoCTh (HYOPMBL, Pa3HHI[bi TEHEH HA MOBEPXHOCTH, HACHI-
HIEHHOCTh 1IBETOB M JIP., TOKa MPEIMET BOBCE He HCYE3HET U3
i @ TMOJIs1 3PEHMSL.

- B npocrtpancTse MHOTO MPEIMETOB JIBHTAIOTCS, H MBI HMEEM
BO3MOKHOCTb BOCIIPHHMMATb HE TOJILKO X JIBH)KEHHE, HY M
Puc. 158. Pasubie Tunel  CKOPOCTE JIBIKeHHsl. CKOPOCTH IBIYKCHHS [IPEIMETOB OIpe-

KOCOMma3us AEJSI0T Ha OCHOBAHUK CKOPOCTH TepeMel[eH s HX IO CeTyaT-

K€, TAK Ha3BBaeMoii YIIoBoll CKOPOCTH. YTJ/IoBas CKOpOCTb
6JIM3KO PACIIONOKEHHBIX IPEAMETOB U3MEHsIETCs1 B GOJIbUIETT CTEMEHH, YeM JIAJIEKO
pacrionokeHHbiX. Hampyuimep, BaroHbi ZBHXKYILErocsi 1O€3a MPOHOCATCS MMMO
HabJIIOATEIs1 ¢ OTPOMHON CKOPOCTBIO, @ CaMoJIeT B Hebe Mcue3aeT U3 TMOJisd 3PEeHNsT
MEJIJIEHHO, XOTsI CKOPOCTD €r0 HAMHOTO H0/1blre CKOPOCTH 110€3/1a. ITO MOTOMY, YTO
I0€3/1 PACIOJIOKEH OTHOCHTENbHO Habmopatensi 6moke, dem camoner. Takum
00pa3oM, GJIM3KO PACHONOKEHHbBIE IPEAMETH! HCUYE3AI0T W3 IO 3PeHHs] PaHblie,
YeM OTHAJIEHHbIE, TIOCKOMbKY MX YI/IOBasi CKOpocTh Goubie. Opnakb nBmwxenne
HPEAMETOB, KOTOPBIE MMEPEMENAIOTCS YPE3BLIYAIIHO OBICTPO (IMyJisl) M CIAMITKOM
MeJIJIEHHO (JIBMIKEHHE YacOBOIT CTPETKH), 171a3 He BOCIIPHHUMAET.

Tounoii oneHke NPOCTPAHCTBEHHOIO PACIIOJIOKEHHS NTPEAMETOB, HX JIBHXEHHS
crocobeTBYeT Takxke OGMHOKy/IsipHoe 3penue (coapyxecrsennas pabora oGoux
rnas). ITo MO3BOJISIET HE TOJLKO BOCIPUHEMaTh 0ObeMioe n3obpakenne npeaMe-
Ta, MOCKOJIbKY OJIHOBPEMEHHO OXBATBLIBAETCSI U JIEBas, U IPaBasi 4acTh 0ObEKTa, HO
M OIPENEsITh MECTO PACTONOXKEHHs B MPOCTPAHCTBE, PACCTOsIHUE K HeMy. ITO
MOXHO OOBSICHUTD TEM, YTO KOT/Ia B KOPE KOHEYHOTO MO3Ta 00heANHSIIOTCST Oty e
Hust 0T u300pasken il IPeAMETOB B JIEBOM U IIPABOM 1713y, B Heil MPOMCXOIHT Ol(eH-
Ka MOCeA0BATE/ILHOCTH PACIIONOKCHUS IPEAMETOB, UX (DOPMBL

Ec/m npenomienye B JIEBOM ¥ TIPABOM I71a3y HEOAMHAKOBO, 3T0 MPHBOJIMT K HapyLe-
HUIO GUHOKYJSIPHOTO 3penst (Buaexne oOouMy riasamin) — xocozaasuio (puc. 158).
Toraa na ceryaTike BOSHNUKAET Pe3Koe H300pakeHie OT OJIHOIO I71a3a U PACILILIBYATOE
OT Jipyroro. BuissiBaercsi Kocorjiasie HapyuleHHeM HHHePBALMH MBIl I71a3a, BPOX-
JIEHHBIM MJIH NPHOOPETEHHBIM CHIDKEHNEM OCTPOTHI 3PEHUsI HA OJTH TJIa3 H Jp.

Ente otHuM 13 MEXaHU3MOB MPOCTPAHCTBEHHOIO BOCTIPHSATHS SIBJISIETCS] CXO0XK-
aenue rna3 (kouseprenuusi ). OcH 1paBoro ¥ JIEBOIo rjasa ¢ NOMOLUILIO T1a301BH-
raTeJIbHON MBI CXOAATCS Ha paccMaTpuBaeMoM npeamere. HYem Gumxke pacno-
JIOXKEH PEAMET, TeM cuiibHee OyAyT COKpaIaThesl npsiMbie BHYTPEHHHE MBIUII(b]
raasa ¥ GyAyT pacTArHBATLCS MPSMbIC BHCIIHHE MBIIL! I7iasa. 70 M03BOJSIET OIl-
PenesuTh OTAaIeHHOCTD IPEAMETOB.

\

OB05LHM SHAHHUA

BocnpuHHuMaloT CBETOBYIO 3HEPIHIO H MPEBPANAlOT €e B HEPBHbIH UMIYJIbe o~
TOPETIENTOPbE: MATOYKH M KOAG0UKN. [1anoukn BOCHPHHUMAIOT MIMPOKHH CIEKTP
CBETOBBIX Jiydeil, KoNnOoukH — y3kuii crektp Jyyeil. Baaropaps konboukaM Mbr
MO’e€M BOCTIPHHUMATD 1{BET NMPEAMETOB.

BocnpusiTe NIpeaMeToB B MPOCTPAHCTBE I0CTATAETCs1 GU1aroiapsi TAKMM Xapak-
TEPUCTHKAM, KaK T110JI€ 3DEHHs, YIJIOBasi CKOPOCTb, GUHOKYJISIPHOE 3peHHe U KOH-
BepreH1Hsl.



. NPUMEHUTE NONY4YEHHBLIE 3SHAHUSA o5 |

Buibepume npasunvusiii omeem (00un UM HECKONBKO)

1. Bribepure CBETOBOCHPHHUMAIOUME KAETKH, PACTIONOKEHHHIE B CETYATKE: a) STHTEIH-
asibHble KIeTiH; 6) konGouKy; B) Nanouky.

2. VKa)XHTE MECTO Ha CETHATKE, B KOTOPOM HAXOATCA TONBKO KONGOUKH: 2) B IEHTPe CeT-
uarku; 6) Ha nepudepun ceTIATKY; B) B LEHTPE U Ha HepudepHH CeTHaTKH.

3. Ykaxure mecto HAWJIYYILETNO BUAECHUA: a) JKEJTOE TIATHO; 6) cJienoe nsaTHO.

4. Vkaxute Mecto Ha cetyaTke, B KOTOPOM HeT (DOTOPENENTOPOB: a) JXKEITOe TATHO;
6) caenoe nsaTHO.

5. Oxapakrepusyiite IpoLEcC BOCTIPUATHA CBETA U 1BETA.
AOKAXEM HA NPAKTHUKE
JIABOPATOPHASI PAGOTA N2 8 A
Te wm a: BeiseneHue CAenoro nsTHa Ha cer4yaTke rnasa

06 OpyIOBaHHE: KapPTO4Ka /LA AEMOHCTPAIHH CJIETIOro MATHA Ha CeTYaTKe 1Jiasa.
Xon paborw

L. Ilpukpoiite nesblii rnas pyKol wiH n0THOI GyMaroi # IOMECTHTE KapPTOYKY ¢ PHCYH-
KOM Ha paccrosnun npubausurensho 15 cm ot ras (puc. 159).

+ 0@o

Puc. 159. Kaptoyka ons onpefenesna chenoro NaTtHa

2. CMOTpHTE NPABHIM I71A30M TOJIBKO HA KPECTHK, H300paXeHHbIi Ha KapTOuKe, U MeJl-
JienHo To npubiinkaiite ee k cebe, T0 OTANAITTE 10 TEX NOP, NOKA He HCYESHET OfMH M3
TPeX KPYKOUKOB,

3. Ilosropute ONBIT, NPUKPBIB MPaBBii 17143, QUKCUPYs B3IV Ha KPYKOUKE.

4. Cpenaiite BBIBOJIBL.

§ 70. C1YXOBASI CEHCOPHASI CUCTEMA,
EE 3HAYEHUE. CTPOEHHE VXA

BecnoMHMTe us kypca Qusuka, Kak 3BYK PacnpoOCTPAHSIETCs B aTMocgepHoM  npo-
CTPAHCTBE.

Knioueswie NoHATUA U TepMUHBI: yluHan pakoBuHa, GapabGanHas nepenoHka, Cnyxo-
Bbi@ KOCTOYKMW, YNIUTKA.

! crour nosroputs N3 kypca Puanka Bam M3BECTHO, 4TO 3BYK — STO BOJIHOBBLIE
MexaHunseckue konebanus, KOTOPbIe PacnpoCTPaHaIOTCH B PA3HBIX 8rperaTHbiX COCTO-
siHVsX (rasax, XVOKOCTAX v TBepabiX Tenax), BOCHPUHUMEIOTCS YyXOM YenoBeka u
XUBOTHbIX.
—— :;nyx;" Hac oxpysaer muoxecTBO 38yKoB. VX 60ratcTBO 1M pasio-
s OOPA3AE HE TOJILKO SIBJSIIOTCH MCTOYHMKOM MHGMOPMAIHH
00 OKpy’KaloieM MHPE, HO NPOM3BOIMT Ha KazKI0T0 H3 HAC GOJBIIOE 3MOITHOHAb-
HOE BeyaTjeHue.
Omymenne 3ByKa CBA3AHO C BOJIHOBBIMM KOTEOaHUSIMM BO3AYXa, KOTOPEE B
CJIYXOBOM CE€HCOPHO¥ CHCTeMe, IPEBPATUBIINCH B HEPBHBIE UMITYJIbChI, HECYT MH-
dopmaimio 06 H3MEHEHNSIX B OKpYXaloleil cpefie K KOpe KOHCYHOTO MO3Ta, THe U

13-Biologija, kI (rus)
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(hOPMHPYETCS1 COOTBETCTBYIONAsi TAMMa YYBCTB. AMIUIMTY/Iy BOJHOBBIX KoJsieOa-
HHIi HA3BIBAIOT 3BYKOBLIM f1aB/ienHeM. Besinuuuy 3ByKOBOIO IaBJI€H st H3MEPSIIOT B
deyubenax (ot nat. deyem — decsimv) — 1/10 yacts Gena.

Haine yxo ¢nioco6HO BOCIIPUHHMATH 3ByKOBbI€ Kosiebanus B quanasone ot 16 I'n
10 20 oic. I'ig (20 k'), Yacroty nike 16 I HaswiBaloT nH(bpasByKoM (OT J1aT. un-
¢pa — nnxe), a cebime 20 ki — yabTpassykoM (OT J1aT. yasmpa — 3a [pejleJiaMu).
Iouemy uenoBek cnocoben BOCTIPHHUMATD 3BYKH B LIMPOKOM jiManasone? Kakoe
3TO MMeeT 3HaueHue?

HHTEepecHo 3HaTh, YTO... XoTs YeN08eK HE BOCHIPUHMAET YIbTPa3ByK, OH BIMSIET Ha
ero TkaHm. YnsTpassyk Crioco6eH rmyBGoKo NPOHUKATE B TEJIO YesI08eKa 1 Nporpesars
ero TkaHm. Kpome Toro, 0Tpaxasick OT NOBEPXHOCTY TKaHes, ynbTPasByK, Kak 1 PeHT-
FEHOBCKME N1y4H, MOXET [ABAaTH Ha CreLanbHOM NPnbope N306PaxeHne opraHos.

V yesioBeKa OpraH CayXa BLIUIOJHSIET €IIl€ OAHY YPE3BBIYANHO BaXHYIO (yHK-
110, OH SIBJSIETCS YaCThI0 CHCTEMBE, KOTOpast obecnednsaer criocoGHOCTD K wieHos
pasoenviou peyu. CiryXOBbi€ BOCHPUSATHSI B IPOLECCE PA3BUTHS YEJIOBEKA OY€Hb
TECHO CBSA3AHI C PEYbIO.

KaKoe CTpoenHe cLyxoBok CuayxoBast cencopuasi CHCTEMa yMeeT nepu(be]::uuecmf?
CenCOPHOI cHCTeMBI? oten (oprai ciyxa), NIPOBOAHUKOBEIH OTAen (CIyXOBOH

HEPB) U IIEHTPAIbHbI OTAE] (CJlyXOBas 30Ha KOPbI KOHEY-

HOTO MO3ra).

Opran ciayXa y YeOBeKa COCTOMT M3 TPEX YaCTel: BHEUIHEro, CPeIHEro U BHyT-
pennero yxa (puc. 160).

K BHemHeMy yXy OTHOCSITCSI YIIHasi PAaKOBHHA ¥ BHEUIHUI CJIYXOBO# MPOXOL.
Yunasn paxosuna o6pasoBana sNaCTHYHBIM XPAILIOM, UMEET XapaKTepHbie 3aBUTKH,
KOTOpBIE HANPABJSIIOT 3BYKOBBi€ KosleGaHusi BO3/lyXa BO BHENIHHI CJyXOBO#H npo-
XOJ1, B KOHIIE KOTOPOro TYTO HaTsiHyTa 6apabannas nepenonxa. Buewnuii cnyxo-
801 npox00 y B3POCJIOTO YesIoBeKa JUIHHOI 2,5 cM. B Koxe c/ryXoBoro npoxoia ectob
BOJIOCKH M BH/ION3MEHEHHDBIE NI0TOBbIE JKEeJIE3hi, KOTOPhIE BBIIESIIOT YUIHYIO Cepy.
OHU BBINOHSIOT 3alMTHYIO (DYHKIMIO (33/1€PXKUBAIOT MbLIL U MUKPOOPTaHM3MbI).

3BYKOBBIE BOJIHBI BhI3BBAIOT Kosebanusi GapabanHoil nepenonky, Kotopas ne-
PEIAeT UX Ha CJyXOBBIE KOCTOYKH cpeanero yxa. Yactora konmebanuit 6apabanmoii
Hepernonkn Tem OoJIblie, YeM Boillle 3BYK.

Cpeanee yXo HaXOAUTCS B TOJIIE BUCOYHOI KOCTH YEPEera, ¢ BHEUIHEi CTOPOHb
orpanmyeno GapabanHON NEPENOHKON, a ¢ BHYTPEHHEN — NEpenonKoil 06a1bH020

CNYXOBbIE KOCTONKM

yiHan paxoauua\ﬁ/'

ynuTKa

0BOIA N
Ll BORGR cnyxosan Tpyba

Puc. 160. Crpoetue yxa KaKk oprasa cnyxa



okxxa. B cocTas cpenero yxa BXOAAT: TPH — MONOTONeK
CJAYXOBBIX KocTouku (puc. 161) (monomo-
HeK, HAKOBAILHA Y| CMPEMA) N CIIyXOBas
(eBcTaxmena) TpyOa.

CnyXoBbi€ KOCTOYKHM HOCJEIOBATE b
HO coenuHerbl Mexy coboit (puc. 161).
«PykosiTka» MOJIOTOUKA COEIHHSIETCS €
HakoBaibHeill. OHa ¢ MOMONBIO cycTaBa
HOABIXKHO COEIMHEHA CO CTPEMEHEM, KO-
TOPOE YIHPAETCS] B YIPYTYIO [EPENOHKY,
3aTATHBAIOIIYIO OBAIbHOE OKHO. 3a OBAIb-
HBIM OKHOM HAYMHAETCs! BHYTPEHHEE YXO.
Yepes MOJIOTOYEK, HAKOBAILHIO M CTPEMS
konebanmsi GapabanHoll nepernonku ne-
PEAIoTCsl MEPENOHKE OBAJILHOTO OKHA. Puc. 161. Cryxossie kocTosxm
bnaronaps ciyXoBbIM KOCTOYKaM pa3sMax
Kosiebanuii yMeHbIIaeTcsi, 3aT0 HX cuia yBeamanBaetcst. [losocts cpemrero yxa co-
€[IMHEeHA € HOCOTJIOTKO cAyx060il (escmaxuesou) mpy6oi. Yepes CIyXOBYIO TPY-
0y BO3/lyX M3 OKPY’aloliell CPEIBI MPOHHKAET B I0JIOCTb cpearero yxa. [loatomy
NaBneHHE BO3/yXa Ha GapabaHHyIo epenoHKy ¢ 06enx CTOPOH OIMHAKOBO.

BuyTtpennee yxo Haxonutcsl B riybune BUcouHOiT KocTH, OHO COCTOHT M3 cu-
CTEMBI TOJIOCTEH M MBBUJIMCTHIX KAHAJIOB, 3ANOJHEHHBIX XUAKOCTBIO. DYHKIHIO
CIIyXa B 3TOM CJIOKHOM nabupHHTE BBHINOIHSCT YAUMKA — CIIUPAIBHO 3aKpyHer-
HBIH KaHas, KoTopeiit obpasyer 2,5 o6opora (puc. 162).

Brosb kanana yJMTKH 10 BCeit €ro JUTMHE IPOXOANT MeperoHYaTas neperopos-
Ka, Pa3fie/Isiolias ero Ha IBa «3Takas: OJMH U3 KOTOPbIX HAYMHAETCS] OT OBAILHOTO
okHa (puc. 162, 1). Yacth nepemonyatoil neperoponaku obpasoBaHa OCHOBHOU
MemOpanot, cocTosiiell U3 NONEPeYHo HATSHYTHIX, KAK CTPYHBI, TOHEHBKHX BO-
JIOKOH Pastoil UMb (MX HACYHTHIBAIOT NPHOIM3uTeNnbHO 24 Thic.). OHu 3aKan-
UMBAIOTCSI BOJIOCKOBBIMM K/E€TKaMu (cayxoevimu peyenmopamu). Boaocku
CONPUKACAIOTCS € NOKPo6HOU MemOpanow, nasucaionieit a1 Humu. O6e memGpanb
1 CJIlyXOBBI€ PELENTOPhI COCTABNISIOT 36yKOBOCNPUNUMAIOWUI annapam — Kopmuee
opean (puc. 162, 2).

O S— onupy;; Konebanns MEPETIOHKH OBAJILHOTO OKHA NEePEIAIOTCs! K-
ynmTxa? KOCTH, 3aloJHsIouEll yJIuTKy. 3BYKOBBIE KoJiebanusi

e S KMIKOCTH, B PE3YJIbTaTe U3BECTHOTO BaM U3 (DU3UKH siBJIe-
HHS — Pe30HaHCa, BHI3BIBAIOT KOMeOaHWs! BOJIOKOH ONPENESCHHON JUIMHB! H COOT-
BETCTBEHHO — Pas/ipa’keHue HaBUCUIMX HA/l HUMH CJIYXOBBIX PEIENTOPOB (ueM eviule
mom, mem 6onee Kopomxue 6010KHA PEIOHUPYIOM HA SMOM MOH; YeM CUTbHEE 36YK,
mem bonvuuutl pasmax konebanui eonoxon). Ilox neiicTueM pasapaxenuii B cryxo-

Puc. 162. Ynurka (1) v ee cTpoekue (2)
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KAKHX I'MIHeHH4eCKHX HOPM 2
o .  SIBJISICTCS] HAKONJIEHUE YUHOU Cepbl, KOTOPYIO BbIJETISIOT

_(_::_l__,lrmﬁucuxpammyx?

BbIX PelenTopax MexaHnyecKas sHeprus 3pyKa NpeBpalaeTcs B 9J1eKTPHUECKYIO —
HepBHbIe UMITY/ILCEL. OHM MEPesIaloTest N0 ONpeieeHHBIM OTPOCTKAM HeHpOoHa, 3a-
XOMSILMM B CIYXOBOI HepB. Yepea psii HEHPOHOB HEPBHbLIE HMITYJILCH! TOCTYITAIOT
B CJIYXOBYIO 30HY KOPBI KOHEYHOTO MO3Ta, PacHOIOKeHHYIO B BUCOMHOI /10J1€ MO3Tra.
Tam NpOMCXOANT AHAJINS CHJTBI, BEICOTHI H XapaKTepa 38yKa, €ro MECTOHAXOXK/(EHUS1
B IpOCTPAHCTBE, GOPMHUPYETCsl 3BYKOBOI 00pa3 (MHTOHAIHS! BRICKA3aHHOIO CJI0BA,
My3bika u ap.) (puc. 163).

Mbi captumM 060MMH yIaMH, 1 970 OY€Hb BaXKHO JUTS ONPEeIeH s HallpapJie-
Hus1 3ByKa. EC/IM 3BYKOBBI€ BO/IHBI OCTYNAIOT B 002 yXa OAHOBPEMEHHO, Mbl BOC-
NpUHUMAaEM 3BYK rocepeanne (crnepeam u c3am). Ecim 3ByKOBbi€ BOJIHBI TOCTYIAT
B OJLHO YXO HEMHOTO PaHbIIl€, Y4eM BO BTOPOE, Mbl BOCITPHMEM 3BYK HJIM CITPABA, WK
cnesa.

W3MepsiioT 4yBCTBUTEILHOCTD CJIyXOBOI CEHCOPHON CHCTEMBI € ITOMOLIBIO CIIe-
1MaTBHBIX TPHOOPOB. O caMOM NPOCTOM MeTOJie ONIpeesients abcoIOTHOTO NPpPo-
ra cJIyXa Bbl Y3HAETE, BLINOMHUB JabopaTopHyio paboTy.

SRS Camoii pacpocTpaHeHHOI PHYMHON yXYAUIEHHs CIyXa
JKeJIe3bl BHEIITHETO CJIYXOBOTO poxoaa. Yrober npenynpe-
JATh 3TO, HY)KHO €XKEIHEBHO MBITh YIIM H €XKEHEJEJbHO
NPOYUILATE CJIYXOBOMH IMPOXO/ BATOIL.

CI1yX MOXET yXYIUINTLCS B PE3YTILTATE 60CNANEHUR Cpeonezo yxa (omuma), Bh-
3BAHHOIO HEKOTOPBIMH MH(DEKIMOHHBIMY GONe3HsIMH (AHTHHOMN, [PHITTIOM, PHHUTOM).
IIpyn s10M MHGEKIHS B3 HOCOT/IOTKH Yepe3 CJyXoBywo TpyOy MPOHMKAaeT B cpeiee
yx0. B ciyuae BOCIIAEHHS! CPEHEro yXa CJIeYeT HeMEIEHHO OOPAaTHTECS K Bpayy.

Cepresnoii npHYMHOIl yXy/IIEHHsT CIIyXa SIBJSIETCS noepescoenue bapabannoii
nepenonKu, HAllpUMep OCTPBIM IPEAMETOM, BHE3AIHBIM CJIMUIKOM CHIIBHBIM 3BYKOM
(B3puiBoM). YToOBI VPOBHATH saBnenne 110 obe cropons! GapabaHHON MEPENnoHKH
(ec/iM BB NPEANoiaraeTe ACiCTBHE CHIBHBIX 3BYKOB), HEOOXOAMMO OTKPHITh POT.

HapyiuenieM ruruensl CIIyxa siBsSeTCs ¥acmoe notb306aHue naetepamu ¢ Hayul-
HUKAMU, B TIOCTIE[IHIE TOJIB O4EHb PACTIPOCTPAHEHHBIMY cpeii Mosoziexu (puc. 164).

cnyxoBasi cnyxosas
30Ha 30Ha
KOpb! KOpb!
Bonbium

= @3{:‘;@) (\i@%ﬁ} = =
=V / y =

NEPEKPECT CNYXOBLIX HEPBOB M HEPBHLIX NYTel

Puc. 163. TyTb NPOXOXAEHUS HEPEHOMO UMNYABLCa OT YIUTKM K CNYX0BOI 30He
KOpPbl KOHEYHOrO MO3ra



CIIYXOBAS CEHCOPHAS CUCTEMA, EE 3HayEHuE, 197

Puc. 164. ®aktopsl, KOTOPLIE MOTYT NOBPEAUTL CRYX

OnHOTHITHAS, FPOMKAS MY3bIKA. €CJIM €€ CJYLATh YacaMH, He TOJNBKO ocnabmusier
CIIyX, HO ¥ BIIMSIET HA NaMsITh, BiHMaiHe. OGBMHO OCHOBHO# NMPpHYHHOi ocabnenust
cJlyXa M3-3a NoTepy anacTHYHocTH GapabanHoii nepenonku, ocobento B 6oabmmx
TOpOJIax, SIB/SIETCS NOCMOAHNBIL mpancnopmublil u 6vimoesoi wym (puc. 165).

- 4

130 o6 PeakTuBHbIi camonet

110 B finckoTexa #
R

100 pb MNueBMaTHyeckan apens

80 ab Taxenuiit TpaHcNopT

60 ab ObbiNHLIA pas3roBop

Puc. 165. WIHTEHCMBHOCTE 3BYKa HEKOTOPLIX LWYMOB. (3agaHue. [IpOKOMMEHTUDYATE DUCYHOK. )

OBOBLLHM SHAHHUS

Cayx AB/ISI€TCS MCTOYHHKOM HHGMOPMAIHH O 3BYKAX M HEOOXO/IMM JUTSt Pa3BUTHS

j peun. BocripusiTHe 3BYKOB CJIYXOBO# CeHCOPHOI cHcTeMoii obecrieunBaeTtcs iepe-
naveil 3ByKoBHX Konebanwii oT GapabanHoii mepernoHkn Ha CIyXOBHE KOCTOYKH
CpelHero yxa ¥ OCHOBHYI0 MeMOpaHy BHYTPEHHETO yXa, Ha KOTOPO# pacnoJIoMKeHs!
cayxoBble peuenTopbl. OHH BOCTIPHHMMAIOT 3BYKH, NMPEBPAlllalOT MEXaHHYeCKYIo
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YHEPTUIO B 9HEPIHIO HEPBHOI'O UMILYJILCA, KOTOPBIH M0 CJIYyXOBOMY HEPBY MeEpeiaeT-
Cs1 B CJIyXOBYIO 30HY KOPbI KOHEYHOI0 MO3ra, rae hopMupyeTesi 3ByKOBoii 0Opas.

i NMPUMEHMWTE NOJIYYEHHbIE 3HAHMUA - |

Buibepume npaeuvuwiii omeem (00un uru HeCxowKo)

1. Bribepure cocTaBisione BHEIIHET0 yXa: a) CIyXoBble KOCTOuKH; 6) yiuHas pakosuna;
B) YJUTKA; I') BHEIIHUIA CJIYXOBOH NPOXOJL.

2. YKaxuTe COCTABISIONME CPEHEro yXa: a) C/IyXOBble KOCTouKH; 6) yiuHas pakoBHHA;
B) YJAMTKA: I) cayxoBas Tpyba.

3. ¥kaxkure yacTh oprapa cJAyXa, B KOTOPOIl PAacTiONOXeHa YJINTKA: a) BHEIIHEE YXO;
6) cpennee yxo; B) BUYTPEHHEE yXO.

4. YcranosuTe NPaBuIbHYIO TOCIEI0BATENBHOCTE TIEPEaiy 3BYKOBOH BOJIHBL a) KoJie-
Ganust caryxoseix Koctouek; 6) kosnebanvs Gapabannoit nepenonky; B) KoseGanus xujl-
KOCTH YAUTKH; I') KoNeOaHust NepenoHKy OBAILHOIO OKHa; J1) Pas/ipaskeHue cyXoBblk
PELenTOpoB; €) (POPMUPOBAHHE HEPBHBIX HMITYJIBCOB.

3. YkaxuTe cOCTaBISIONIHE CIYXOBOH CEHCOPHON CHCTEMBI M HX (DYHKIHHU.

AOKAXEM HA NPAKTHUKE
JIABOPATOPHASI PAGOTA Ne 9

Tem a: UamepeHne Nopora CyxoBOH YyBCTBUTENLHOCTH
O60pyAOBaHHe: MEXAHUYECKHE YACH, CAHTHMETpPOBAA JIMHEIKA.

Xon paborm '

1. Onpepenure aGCoIOTHEI NOPOT ci1yXa ¢ NOMOIBIO YacoB (paboTy BeIMOJIHsIITE BTPO-
em). OanH yyamMiicss CHAMT Ha CTyJ€ ¢ 3aKpbiTeimu riasamu. Jpyroit ywawmiics
MeZIeHHO MPUOIMKAET K HEMY MEXAHHYECKHE YACHI, MOKA TOT HE YCJBIUUT €10 3ByK.
Tpetuit yuammiics caHTHMETPOBOIT JIMHEHKOI H3MEPSIET PACCTOSTHHE, Ha KOTOPOM ObLI
YCJIbIIIAH 3BYK, OT YaCOB JI0 TIEPBOTO y4alierocst.

2. JlemoncTpais cyxoBoii ajaraiuu (yCI0BUs ONbiTa anatorninel nepsomy). Hopne-
CTH Hack! K XY TIEPBOTO YHALLErocs W MOJIEPKaTh 5 ¢, a HOTOM TOCTENeHHO OT/AAIATh
HX, TIOKa ydanuiicsl He NepecTaHeT CJIBNUATE X0/ YacoB. VI3MepuTh 3T0 paccTosiHue.

3. Cnenaiite BEIBOJIBL

§ 71. CEHCOPHBIE CUCTEMbI PABHOBECH I,
JABUKEHUS, OCA3AHUS, TEMIIEPATYPHI,
BOJIU

BecnomHuTe 63 Kypca Quauka, 4TO TAKOE CHJIA 3eMHOTO TIPHTSDKEHUS, TEMIEpaTypa.

KnioueBbie NOHATWA U TepMWKL: BECTUOYNAPHBIA annapar, kKpymblit Mello4ex,
OBasiLHbI MELUoYEeK, NONYKPYXHbIe KaHans!, ABUraTesisHas CeHCOpPHas cucTema,
CEeHCOpHbIe CUCTEMbI OCA3aHWUA, TEMNepaTypbl, Gonu

o e — HAILIETO TeJia B Il -
——— Benyuas posnb B OpHeHTaIMU B IPOCTPaH-
CTBE TMPHHAVIEXUT CIEIMAJILHOMY ANMNApaTy, KOTOPBIH

u QYBKIHK BeCTHOY-

AApHOro ammapara? HA3BIBAIOT BeCTHOYIAPHBIM (OT JIAT. 6ecmubynym — BXOI).

e Y €TIOBEKA BECTHOYJISIPHBII ANIAPAT AHATOMHYECKH CBSI-

3aH ¢ BHYTPEHHHMM YXOM H COCTOHT M3 /IByX MeIOYKOB ( KPYIJIOTO H OBAJbHOIO) U
TpeX NoJyKPY»KHbIX KaHanos (puc. 166).

BecTubysnsipieie perentops! MEMIOYKOB PEarnpyIoT Ha M3MEHEHHsT CHITBE IIPUTSI-
JKEHMS] M JTMHEHHBIE YCKOPEHHS], BOCIPHHHUMAIOT [10JIOXKeHUEe FOJIOBbI M TIPSIMOJIH-
HeliHOe 1BHKeHHe. B monocTsix Meuwouxo6 HaxonsATCsl TaK Ha3biBaEMBIE ONOPHBIE
KJIETKH, MEX/y KOTOPLIMH TOTPY)KEHBI B BSI3KY10 MeMOpaHy BeCTHOYJISIDHEIE pe-
LENTOPHBIE (BOJOCKOBEIE) KIeTKH. B Bsi3koii MeMOpane paciooxenbi KPUCTANIIBE



CEHCOPHBIE CUCTEMbI PABHOBECHS, ABUXXEHVIS,
OCFl‘_SMHB, TEMIEPATYPbI, 6OJIA

" — e

0BafbHblit MELLIOYEK

BOJIOCKOBbIE KJIETKU e f _ peLenTopHbIE KIETKU

Puc. 166. Cxema CTpoeHnA BeCTMOYNAPHOA CEHCOPHOM CUCTEMBI

KAJIBIUTA — OMOIUMbL, TIOITOMY €€ elile Ha3LBaIOT omoaumosou membpanoi. Korpa
Mbl HAXOAMMCsI B BEPTHKAILHOM TOJIOKEHHH, OTOJMTOBast MemOpaHa IaBUT Ha BOJIOC-
KU PELeNTOPHLIX KIETOK U OHM crubaor-
cs1. Crubatme BOOCKOB MPUBOINT K BO3-

Teno pacnonoxeHo  fonosa pacnonoxeHa
HUKHOBEHHIO HEPBHBIX UMITYJILCOB, KOTO- BEPTMKANILHO e

pHl€e TepesaloTest K HEPBHBIM TIEHTPaM ro-
JIOBHOT'O MO3Ia, I1€ 1 (hOPMUPYETCs ONLy-
HieHNe BePTHKATLHOTO MOJIOXKEHHs1 TeJla
B poctparicTse (puc. 167).

Honykpycuble KaHaNbI pacnonoxe-
Hbl B TPEX B3aUMHO MePIEHINKY JISIPHBIX
IJIOCKOCTAX, YTO MO3BOJSET BOCTIPHHH-
MaTh IPOCTPAHCTBO B TPEX €ro H3Mepe-
Husix (puc. 168).

C 110MOIIBIO TTOMYKPYKHBIX KAaHATOB
MBI ONpEJIEISIEM N3MEHEHHS HATIPpaBJieHnst
JIBMIKEHHS], BPAIATE/bHDLIC YCKOPEHHs]
unu samennenve. Ha konue kaxaoro us
MOJYKPYHBIX KaHAJIOB €CTh pacuiipe-
Hue (aMITyJa), B KOTOPOH cocpeioToye-

HBI pelenTopubie Kietkun. OHu MMerT Puc. 167. Viamerenun B oprate
BOJIOCKH, MOrPYy’KEHHBIE B CTYAEHUCTOE paBHOBECUS NPU Pa3HbIX NONOXEHMAX
BelecTso. Ecu YesoBeK Aep)KUT roJioBy ronosst U Tena

oy )
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‘Tl'm TIPOMCXOHT NPH 1IOBbI-
EeHHON YYBCTBHTEIBHOCTH
BecTHOY IsipHoro annapara?

Puc. 168. QyHKUMA NONYKPYXHBIX KaHANO0B BeCTUBYNAPHOro annapara

POBHO, TOI/Ia XXMAKOCTb MOJYKPYKHBIX KAHAJIOB PaBHOMEPHO JIABUT Ha BOJIOCKH
BecTHOY/ISIPHLIX pelenTopoB. ECam 4eoBek noBopayyBaeT ronosy, XHIAKOCTh 10~
JIYKPY>KHBIX KAHAJIOB CMEIIAETCs B CTOPOHY, NMPOTHBOTIONOXKHYIO IBHXKEHMIO, U COOT-
BETCTBEHHO HAKJIOHAET BONOCKH BECTHOYJISAPHBIX PELENTOPOB.

Bo Bpems Kpy»KeHusi B pUTMe BaJTbCa, KadaHusi HA Kavessix,

MOPCKO# Ka4YKH, TIOJIETA B CAMOJIETE, JLIMTEIIbHOH 110€3/IKH B
aBTObyCE NPOMCXO/MT JUIMTEIBHOE M CHJILHOE PA3/IPAKEHUE

n..\‘

pecTnOysiproro anmapara. Ero BosOyskaenne nepenaercs Ha
HEPBHBIC 1IEHTPBI, PEryIHPYIOIIE ACATETHOCTD BHYTPEHHHX OpraHoB. B pesynbrare
BO3HMKAIOT Pe(pICKTOPHBIC PEAKIMH, KOTOPbIE MOTYT YXYATINTH COCTOSIHNE OPTaHM3-
Ma (nosipnsercs 6neHOCTb, TONHOTE, FONOBOKPYXKEHHE, Mbineutas crabocTs). 1o
BecTHOynoBereTaTnBHBIC PehneKehbl 3aKAYMBAHKS, WM TAK HA3BIBACMAST MOPCKAst
6onesnn. OGbsICHEHIEM 3TOTO SBJISIETCS TO, YTO BeCTHOYNAPHDIIL IeHTD ITPOJIONTOBA-
TOrO MO3Ta HAXOAUTCA HENOAANCKY OT LEHTPOB JIbIXaHus, KpoBOOOpallleHust, nvine-
BapeHUsi, N3-3a BO30YKACHHS KOTOPBIX M BO3HMKAIOT YIIOMSIHYThI€ HEJIOMOTAHMSI.

3L00POBLE YENNOBEKA

| CreyuamswolmMu mpenuposKaMu MONHO CHUIUML WYGCTEUMENbHOCTTY secmuby-
! AspHOZ0 annapama u npedynpeduny yrxavusanue, Imomy cnocobemeyiom Gusu-
| uecKue Yynpaicnenls, CBA3aHHble C PA3HbIMU BPAUEHUSMU, CHICTIPBIMU NOBOPOTNAML.
! Hzsecmno, umo Oemsam upasumcs Kauamvci wa Kavensx. Imo ecmecmeennas 1

l nompebrocms paseusams secmubynspuvii annapam.

Y710 TAKOE CeHCO] Bce cKOOPIMEHPOBAHHBIC ABIKEHNS Y€NIOBEKA BO3MOXKHBI
JIBMTaTe/ILHASA CHCTeMa? Gnaronaps crienmanbHON IBHTATeNIbHON CeHCOPHOH CH-

e seceeeeeee  @TEME. B MBIIILHAX, CYXOXHJIHAX CYCTaBOB HaXOIATCH

PELENTOPbI, KOTOPbIE CHTHATM3WPYIOT HEPBHOI CHCTEME O CTENEHW HANPSKEHUS
MBIIIEYHBIX BOJIOKOH, O NIONOKEHHH CyCTaBOB M Pa3HBIX YacTei Tesia B MPOCTPaH-
CTBE, a TAKXKE OTHOCHTENBHO APYTHX YACTeH TeJia.

Baarozapa ;‘leM}' o [IpukocHosenne, Temneparypy u 60Jb MBI 9yBCTBYEM

YYBCTBYEM NIPUKOCHOBEHWE, Gnaronapsi penenrropam koxu. Koxka siBJIsieTcst OFPOMHBIM

Temneparypy, Gonp? PEICITOPHBIM nonem. Pas/ipaxenne pelentopos Koxu BbI-

s 3bIBAIOT pasHoobpasHble oulymennst. Pacnonoxkenuble B Heit
PETENTOPbI BOCOPMHMMAIOT TPH OCHOBHBIX BHJ/Ia BIHSTHMIL MEXaHHYecKne (laBieHue,
NPUKOCHOBEHKe, BUOpa1iio), TemMnepaTypHeie (Teiuio n xonoa) u Goneswie (puc. 169).

HHTepecHo 3HarTe, YTO... B cpearem Ha Kaxabiii KBAAPATHbIR CAHTUMETD KOXU
(a ee obuyas nnowaans cocraenser 1,5-2 mM?) npuxoautcs 100-200 Goneswix, 25~
30 ocsizarenbrbix, 12—15 x0n0[08bix, 1-2 TENA0BLIX PELENTOPOS.

IIpukocHoBeHHE MBI BOCOPHHAMAEM C IOMOUIBIO PEIENTOPOB, PACTIONOMEHHBIX
no Bcemy Teny. Onnaxo Gombine BCETO WX HA KOHYMKAX MATIIEB PYKH, HA S3bIKE,
nanonu. OHy pearnpyioT Ha pasHble THIH MEXAHWYECKHX Pas/ipaxeHuii (1aBneHue,
npHUKOCHOBeHme, BUOpanuio). Xapaktep outyiiennst GOPMHUPYETCsi B 3aBUCHMOCTH
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TEeMneparypul

Puc. 169. PaznooOpaskbie peuentopsl KOXu

OT YacTOTHI sieicTBISI pasapaxuTens. Eciu oHa noctosiHHa, nosiBasieTcs ongyie-
HWE JIaBJieHMs, KOIJIa KPaTKOBPEMCHHAs — OlyIIeHHE TPHKOCHOBCHMSA, a IIPH
BBICOKOI 4acTOTe M3MEHEHHMS CHJIbI pasapaxuTens — outyienue subpanmn. Bos-
Oyxaenne nepeziaeresi Taknm 00pasoM: HEPBHBIE HMIYJIBCHI OT PEHENTOPOB KOXM N
NEPENAIOTCS K CHEIMATBHBIM IEHTPaM KOpbl KOHeYHoro mosra. Tam dopmupyercs
COOTBETCTBYIOIIEC 1O XapaKTepy AeHCTBIsA pasapaxuTesis ongymnienne (puc., 170).

TeMnepaTypHYI0 YyBCTBHTEILHOCT 0OECTICYHBAIOT /IBA BUJI@ PELENTOPOB — XOJO-
Josbie ¥ terionsle, MudopMaris, noctynaonmas oT HUX K MO3ry, UrpaeT BaKHYIO POl
B peryJIsiiiuy TeMIepaTypel Tesia. Yepeioparne pasapaxeniii XON00BbIX M TEILIOBBIX
PELENTOPOB KOXH CHOCOOCTBYET 3aKaIMBAHMIO OPTAHM3MA, MOJUIEPXUBAET TOHYC
HEPBHOH CHCTEMBL

Bonv ~ 310 BaXHBII CHTHAN TPEBOTH JUISi OPraHM3Ma, KOTOPBIH BBIHYXAa-
€T MPHOBEHHO OTPEarypoBaTh Ha YTPOXKAIIYIO HeJOBEKY ONacHOCTbL (HanpuMmep,

A peuenTopel 0CA32HUA

HEPBHLIE OKOHYaHWA

Puc. 170. Cxema CTpOEHIs OCA3ATENBHO CEHCOPHOM cucTemsl. (3aganue. [TpoaHanuaupyire
Ha PUCYHKE MyTh NePeaayy HEPBHOIo MMNYLCa ¥ GOPMMPOBaHME MHPOPMALIMY )
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OTAEPHYTH PYKY OT rOpAYEro MM KOJIOYEro mpes-
meta). K GoneBbiM OIyIIEHMAM Y€NIOBEK NPHBBIK-
HYTb fie MOxeT. Ougymenne 60 BOCHPUHUMAIOT
Gonespie penenTopbl, PACNONOKEHHbIC B CTEHKAX
KPOBEHOCHBIX  COCYMOB, BHYTPCHHHMX OPraHos,
KOXe.

HUuTrepecHo 3Hare, 4T0... Pewenne npobnembl
06e36011BaHUS NPU XUPYPIUYECKUX ONnepauusx snep-
Bbi€ NPEANoxXun pycckuii xwpypr Hukonai Meavosuy Mn-
poros (puc. 171). 14 ¢pespans 1847 r. B [Nerepbypre oH
YCNEeLWHo BLIMONHWA Onepavuuio nog 3¢pUPHbIM HapPKO-
3om. Teno MNuporosa 3a6anb3aMUPOBaHO U XPaHUTCS B
Puc. 171. H.W. NMuporoe r. Bunnuue B cneymansHOM CKnene.

OBOBILUMAM 3HAHWRA

Bce nepememenns Tena M ero yacreil B NPOCTPAHCTBE BBITIONHAIOTCS € TIOMO-
1IBIO B3aMMOCOITIACOBAHHOM IeSTETbHOCTH BECTHOYISIPHOTO annapara, MbIeYyHOH
CEHCOPHOM CHCTEMBI 1 3pernsi. BecTMOYNspHBIil annapat urpaet BeAyulyio poJib B
peryasium Teaa B NPOCTPAHCTBE, BOCHPUSITUH YCKOPEHHs. /[ BHratensHast ceHCop-
Hast cucTema 0HeceYnBaeT BHINONHCHHE BBICOKO KOOPAMHHUPOBAHHBIX BHMKCHIA.
Crenuanbiplie penenTopbl BOCHPHHIMAIOT NPHKOCHOBEHHE, TeMneparypy 1 60b,

& NMPUMEHMTE NONYYEHHLIE 3HAHUA

Wyl

L

Buibepume npasunvnsiii omeem (00un unu HECKOALKO)

1. Vkaxute cOCTaBIAONYI0 yXa, B KOTOPOH pacnosiodkeH BecTUOYJSIpHLIH annapar:
a) BHEHUIHeE yX0; ) cpeaiHee yX0; B) BHYTPEHHEE yXO.

2. Buibepute ceHCOPHYIO CHCTEMY, K KOTOPOH OTHOCHTCH BecTHOYJADHDLIA annapar:
a) cayxoBas; 6) 3pUTE/IbHAS; B) ABHTATENILHAS; T') PABHOBECHSL.

3. Vkaxute opras, B COCTAB KOTOPOTO BXOJIAT TEMIIEPATYPHbIE PELENTOPLI: a) Tyia3; 6) Be-
CTHOYJISIPHBIN AlNAPAT; B) yXO; T') KOXKA.

4. Vkaxwute oprat, rae Gosbiie Beero GoneBbix pelenTopos: a) apTepus; 6) KoXa; B) #e-
JYJIOK; T') BEHBL.

5. OObsicHUTE, KAaK CTPOEHHE BeCTHOYIAPHOTO ANNApaTa cBA3aHo ¢ ero (yHKIHMAMU,

§ 72. OBOHSITENbHAS U BKYCOBASI
CEHCOPHBIE CUCTEMBI

BCNOMHMUTE |, 4TO TaKoe pelenTopes; U3 Kypea Xumus — (puanueckme cBoHCTBA BENIecTBa —
3anax M BKyC.

Knioyesbie NOHATUS U TEPMMHBI: 0BOHATENLHAA CEHCOpHas cucTema, ocTpora 06o-
HYHWA, BKYCOBas CEHCOPHAas CUCTEeMa.

Mm! BocnpuHiMaem 3anaxu 6naroaaps criellaibHOM 060~
HATEILHOH CEHCOPHOH cHeTeMe. JT0 (HH3NONOruYecKast
Jamaxy? CHCTEMA, KOTOp2s CHEIHANM3MPYETCS Ha BOCHPHSTHH
— XWMHYECKHX pa3zipaxkuTesieit u opmuposanni cnerudu-
4ecKoro omtynienusi 3anaxa. CrenpanbHble KJIETKY, CrocoOHBIE BOCIIPUHHMATH
XMMHYECKNE PasIPaKUTENH BHEIIHEH M BHYTPEHHEH Cpeabl, Ha3BIBAIOT XeMope-
yenmopamu (OT rpey. Xxemo — XuMus).
ObonsiTenbHbIe PEIENTOPHBIE KIETKH (XeMODPEIENTOPbl) HAXOASATCSA B CIM3HUC-
Toit 0b0NI0UKe BEpXHEN YacTH HOCOBOH nonoctd. OHu cnocobHbB BOCHPHHMMATD
MOJIEKYJIbI Pa3HbIX XMMWYECKHX BEIECTB. ITH MOJIEKYJIbI, PACTBOPEHHLIE B CIIM3H,
BbIJIEJISI€MON C/IM3UCTOH 000JI0YKOI HOCOBOI NOJIOCTH, KOHTAKTHPYIOT C PECHUYKAMH
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numbuyeckas cuctema

— Cnoi cnusu
LY
ONOPHBIE KNETKM
PeLenTopHbIe KNeTku
C/M3NCTas Xeneaa |~ HEepBHbIE BONOKHA

Puc. 172. Cxema cTpoeHna 0BGOHATENBHOI CEHCOPHON CUCTEMBI

0bOHATENbLHBIX PEIENTOPOB ¥ pa3ipaxkalor ux. B peayssrare passpaxkennll BO3HK-
KalOT HEPBHbIE MMILYJbChI, KOTOpble Yepe3 OGOHSTENBbHBII HEPB HanpaBJsioTCs
CHAYa/Ia K MOAKOPKOBBIM LEHTPAaM OJIOBHOIO MO3ra (NPOMEXyTOYHbIf MO3T), OT
KOTOPBIX NEPENAIOTCA B ODOHATEIBHBIH HEHTP KOPBI KOHEYHOIO MO3ra, TAe 1 (op-
MUpYeTcs onyuieHue 3anaxa (puc. 172).

Kax onpeneaneTcH Ocmpomy o6onsHUA ONPEACASIOT 1O HAUMEHBINEH KOHICH-
0cTpoTa 0Gonsmmn? TPALMH BCIECTBA, KOTOPAs BBIBIBACT OULYNICHHC 3AIAX2.
Ee n3aMepsioT KOMMYeCTBOM MOJICKY NAaXy4ero BenecTsa B
1 cM®. ObonsitenbHas cucrema GLICTPO IPHBBIKAET K 3anaxy. EC/m yesioBek 3aX0AuT
B KOMHATY C ONPE/IC/ICHHBIM 3alaXOM, TO CYCTsi HEKOTOPOe BPeMmsi NepecTaeT ero
yyscTBOBaThL. Ha ocTpory o6oHsiHus BnusieT TeMneparypa u BNaxHocTb. OnTuMas-
Hast TeMneparypa /uis Bocnpusitis 3anaxos +30 °C.

HHTEepecHo 3HaThb, YTO... [TPOGIeMy NOBLILLEHS NPONSBOAUTENLHOCTY TPYAA U CHINKE-
HST CTPECCOBLIX CUTYALIMIA MOXHO PELLIMTL € NOMOLLLIO 3anaxos. CrneumaiicTsl Hecneno-
BaJM, 4TO KOJIMHECTBO OLLUMOOK NporpamMmMmMcTa cHkaercsa Ha 33 %, ecni OH BObIXaer 3a-
nax xacmunHa, Ha 54 % — 3anax nMMoHa. 3T0 NOTOMY, 4T0 BELECTBA, KOTOPLIE BLIAENAT
3Ty pacTers, BO30YXOai0T HEPBHYIO CHCTEMY. 3anax nasaHabl, 36KavnTa, POMaLLKW ne-
KapCTBEHHOH, HarnpoTVB, AEACTBYET yCrOKOUTENLHO. Takue 3anaxu LUMPOKO UCrob3YI0T
B apomarepaniu (Tpey. apoma — 3anax U Tepanisi — neseHne) ¢ ie4ebHON Lenbio.

Bkyc — 310 ontyneHne, KOTOpoe BO3HWKAET NP JEHCTBHH
PACTBOPOB XMMHYECKHX BELICCTB Ha ClieLMaibHbIE peren-
TOPBI, PACIIOJIOKEHHBIE B POTOBOI MOJIOCTH.
BkycoBbie OIyleHns siBISIOTCS HHANBHAYATLHBIMU. BOTBIIMHCTBO y4YeHbIX Bhijle-
JISIeT YeThIPe 3NMEeMEHTAPHBIX BKYCOBBIX ON[YIIEHNS: CIa/IKoe, CONEHOE, KUCTIOE U TOpPb-
koe. Ouryienye BKyca urpaeT 60JIbIIYIO POJb B PEryJISIMH HOCTYILICHIS XUMUYECKUX
BEUIECTB B OpranuaM (nHma), hopMIPOBAHNY ANETUTA, PErYJIAINAN [HIEBAPEHUS.
i SpesSye— BRycoBas PenenTopsl BKyca (XeMOPENenTopbl) — 3TO CNELMATM3NPO-
cesicophas cHcTema? BAHHBIC KJICTKH, PACTIONOKCHHEE BO BKYCOBBIX NOYKAX
CNU3KCTON 060IOYKH BHYTPEHHEH IOBEPXHOCTH TEK, Heba
u s3pika (puc. 173, 1). Kaxxas BKycoBas novka s3bIKa coeIMHeHa ¢ POTOBOH HOJIO-
cTbio HeGonbinM oTBepcTHEM — nopoii. OHa BeseT B HEGOJBIIYIO KaMepy, 3anoJ-

Kakoe 3nauenue /Lis
YyeJI0BeKa HMeeT BKyc?
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% BKYCOBbIE
peuenTopbl

Puc. 173. CTpoeHue BKycOBOM nouky (1) 1 cxema CTPOEeHWst BKYCOBOW CEHCOPHOIM CUCTEMBI (2)

HEHHYIO XKHIKOCTBIO, Ha JIHEe KOTOPO Pacrooxenb! BKycoBble penentopsl. [Tuma s
POTOBOI MONOCTH CMAYMBACTCS CJIOHOI. BKYCOBBIE PEIenTOphl pearupyior Ha Be-
11€CTBA, M3 KOTOPBIX COCTOMT NMIIA, PA3APAKAIOTCSH, H CHTHAJ! B BU/IE HEPBHBIX NM-
IYJIbCOB Yepe3 BKYCOBOH HEPB HANPABJISIOTCS CHa4Yala K O/IKOPKOBBIM IleHTPaM ro-
JNIOBHOIO MO3ra (MPOMEXYTOYHBII MO3T), OT KOTOPBIX NEPEaloTCsi BO BKYCOBOM
LIEHTP KOPbI KOHEYHOTO MO3T3, T/ie 1 popmupyeTcs omynienne Bkyca (puc. 173, 2).

Habmionaercss 10CTaTOYHO 4YeTKas CHenmaim3anusi pelenTopoB s3bika K BOC-
NPUSITHIO PA3HBIX BKYCOBBIX passpakerumii. Tak, Kk cnaakomy Hanbonee 4yBCTBH-
TEJIbHBIH KOHYMK S3BIKa, K KMCIOMY — €10 Kpas, K CONIEHOMY — KOHYMK U Kpast S3bIKa,
a K TOPbKOMY — KOpeHb A3bika (puc. 174).

YeI0BEK 110 MUHUMATLHOU KOHUEHMPAUIU 8EECNBA MONCEM ONPEOeums €20 6KYC. ITO
M SIBJISIETCS BKYCOBBIM NOporoM. OH HEOJTMHAKOB JUIsE Pa3HbIX XMMHYECKUX BellleCTB.

HHTepecHo 3Hars, 4T0... [ns caxapa sKkycoBoii nopor cocrasnsier 0,01, ans no-

BaperHoi comm — 0,05, mumonroi kucnotel — 0,009, a consHOKUCIOro XuHMKa (3T1o
BELUECTBO O4eHb ropbkoe Ha BKyc) — 0,000008 mons/n.
Takum 06pa3oM, Mbl HYBCTBUTENBHEE BCETO K rOPLKOMY,
MeEHee HyBCTBUTESIbHE! K KUC/IOMY U B OMHAKOBOW cTene-
HU BOCMPUHUMAEM C/IA0KOE U COJIEHOE.

IMockonbKy OOOHSITENBHBIH M BKYCOBOI HEpPBHBIE
IIeHTPBI B KOPe KOHEYHOI'0 MO3Ia PacnioIOKEHb! PA/IOM,
Npy ONpEAE/iCHHH KayecTBa NMIM COBMENIAIOTCS ee
3anax u BKyc. IlpM HacMmopke (Korja 3anoen HOC)
BKYCOBHIE OulylieHusi HapymaioTcs. ChiejloBaresibHo,
BKYCOBasi CEHCOpPHAst CHCTeMa BMECTe C 0DOHATENbHOM
NPHHMMAIOT Y4aCTHE B PETYJIsiK THIeBapeHnsi, 06-
MEHa BellleCTB ¥ NOBEAICHUY YeJIOBEKa,

KomneHcaropHbie BO3MOXHOCTH CEHCOPHBIX CH-
crem. Korzia TepsieT 4yBCTBHTENIBHOCTE O7iHA CEHCOPHAS
CHCTeMa, 3HAYMTENbHO MOBBINIACTCS TOPOT YyBCTBH-
TenbHOCTH Apyroit. [IpuMepoM MOXeT CHYKHTb Tak-
THNBHASE YYBCTBHTENBHOCTb JIIOACH, TOTEPABIIMX

Puc. 174. PacnonoxeHue 3penye uH cryX. OHa HaMHOTO BbINE, Y€MY 3A0pO-
BKYCOBbIX DELIENTOPOB Ha A3bike  BBIX JO/IEi. YYeHbIe HCTOMB30BAN 3Ty OCOOEHHOCTD M

cnankvid KWUCNbIA
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CO3/1aTN crenmaibiibie pyynsie a3bykn (aKTONOrHYecKHe), ¢ NOMOINILIO KOTOPIX
TAKHE JIIOJIN MOTYT HAYYMTBCS YMTATh M [TMCATh.

Kax/plit 13 Bac MMe BO3MOXXHOCTb HabII0/aTh KOMIEHCATOPHBIC BO3MOXHOC-
TH CEHCOPHHIX cucTem. Ecam 3aliTi n3 ApKO OCBENEHHOTO NOMENIEHHS B TEMHOE, B
MOMEHT a/lanTailiy 3PUTE/ILHOTO BOCIPHSATHSA YCHIINBAECTCS BOCIIPUSATHE OKPYXKalo-
uieit cpezbl APYTHMHM CEHCOPHBIMM CHCTEMAMM: CITYXOBOM, OCA3ATETLHOMN 1 AAP.

OBOBLNM 3HAHUS

O6OHATEBHAA ¥ BKYCOBAS CCHCOPHBIE CHCTeMBI TTPEJICTABICHBI PELenTOpamMy, pac-
[OJIOXKEHHBIMH B HOCOBOI M POTOBOIi NONIOCTH, HA SI3bIKE M COOTBETCTBEHHO OOOHS-
TEILHBIMH M BKYCOBBIMH PETIEITTOPAMH, 110/IKOPKOBBIMH HEPBHBIMM HeHTpamMu (T1pome-
XKYTOYHBII MO3I) M 30HAMI KOPbI KOHEYHOTO MO3Ta (0BGOHATEILHOI M BKYCOBOIT). ITH
CHCTEMBI TECHO B3aMMOCBA3aHBL VX 30HBI B KOPE KOHEYHOIO MO3Ta PaCHONOXKEHb! Psi-
JIOM B BUCOYHO# JI0J1€, TIOITOMY BOCTIPHATHE BKYC ITMIITH NOJUICPIKMBAETCS €€ 3AIAXOM.

NMPUMEHMUTE NONYHYEHHLIE SHAHMSA

Buibepume npasunvnoiil omeem (00uH UIU HECKOIBKO)

1. YKaKuTE arperatHoe COCTOSIHHE BElecTBa, B KOTOPOM BOCIPUHMMAETCH €10 3anax:
a) rasoobpasnoe; 0) KuAKoOE; B) TBEPIOE.

2. BuibepuTte oprad poTOBOIT IIOJIOCTH, KOTOPBII COJIEPIKHT PA3HbIE BKYCOBBIEC PELIETITOPHL:
a) ayObl; 6) A3LIK; B) CIIOHHBIE Jeesbl; 1) nebo.

3. VKasKuUTE YACTDb SI3BIKA, T/E PACHONIONKEHDBI PEIENTOPH, KOTOPBIE PA3/IHYAIT BKYC CAaJ1-
KOTO: a) Ha KOHYKKe; 6) Ha KOpHE; B) 10 KpasM; T) Ha KOHYMKE W 110 KpasM. '

4. OxapakTepuayiiTe, Kakoe sHadeHue JL1s yeoBeka uMeeT sanax. OGbsicHuTe, Kak BOC-
LPUHUMAIOTCS 3aIlaxm.

| o CAMOKOHTPOJIb 3HAHWA NO TEME

Buibepume npasuivtivtii omeem (00U uiik HECKOIbKO)

1. BuibepuTe npasunbioe yTeepxaenue: 1) <onpenesiesibie ynpakHeHus MOBLILIAIT
BOCTIPHATHE 3BYKOB CJIyXOBOI CEHCOPHOM CHCTEMOI1»; 2) «ONpe/Ie/IEHHBIE YIPasKHeHUS
CHIDKAIOT BOCIIPUATHE 3BYKOB CYXOBOIT CEHCOPHOIT CHCTEMOI»: a) TIEPBOE Y TBEPIK/IEHHE
npasuibHoE; ) BTOpPOE yTBEp/ICHHE NPaBHIpHOE; B) 002 yTBEPXKACHUS (IDABUILHBIE;
r) oba yTBepAKACHUs HEIIPABAITbHBIE,

2. Buifepure npaBiisHoe yTBepaietie: 1) «IpH NoBpeAIeny ool CEHCOPHOI CHCTEMbI CHI-
MKACTCS YYBCTBHTE/ILHOCTD IPYTHX»; 2) <11PH TOBPERACHIH O/IHOI CEHCOPHOH CHCTEMBI TIOBBI-
11AeTCA YYBCTBHTELHOCTD JPYTHX»: a) NEPBOE YTBEPAJICHHE NIPABUIIbHOC; () BTOpOE yTBEP-
KJICHHE IIPABUILHOE; B) 00a YTBEPIEeHNS MPABIVIBHLIE I') 00a YTBEPAICHHS HENPapiIbHbIE,

3. VKa)HTe CEHCOPHBIE CUCTEMBI, B COCTAB KOTOPBIX BXOIAAT MEXaHOPELENTOPbL: a) 3pH-
TenbHas; 6) ciyxoBas; B) BKYCOBas; T') OcsA3aTe/IbHast.

4. VKaxuTe, 4T0 BOCHPHHHMAIOT MEXAHOPEIENTOPBI KOXH: a) HpUKocHoBeHHe; 6) 601m;
B) TEILIO; T) XOJIO0/.

5. VKakHTEe CEHCOpHbIE CHCTEMbl, B COCTAB KOTOPLIX BXOMAT HacTH yXa: a) CJyXoBaf,
6) paBHOBECHS; B) 3pUTE/ILHAS I') MBIIIEYHOTO OUTYILIEHHS.

6. VkaxkuTe camyio HEDOPMATHBHYIO CEHCOPHYIO CHCTEMY: a) BKycoBasi; ) 0GoHSTeNb-
Hasl; B) CIVXOBaS, I') 3pHTEJIbHAS.

7. VKaxuTe COCTABRSIONLYIO [71a33, KOTOpas ONpeAeIseT HRTEHCMBHOCTD TIONAAAI0IIET0 B
I7ia3 CBETa: a) XpycTanuk, 6) 3pa4ok; B) ceT4aTka; ) pajyxknas obonoyka.

8. Ykawwure hOpMY JIMH3bI XPYCTATHKA: a) ABOSKOBOTHYTas; 6) IBOSIKOBHITYK 125,

9. IMouyeMy B cymMepKax MBI He pas/iudaemM LseT iipenmeTtos? OtBet obocuyiiTe.

10. O6wsicuTe, 1HOYEMY CJIElible MOTYT «9HTaTh NajbiaMis». Kakasa cencopias cucTeMa

6epet Ha cebs1 3Ty Harpy3KY M KaKoe 3TO HMeeT 3HaYeHue?

11. TlpuBearTe HECKONBKO TIPHMEPOB KOMIIEHCATOPHBIX BO3MOXKHOCTEl CCHCOPHBIX CH-

crem. Obocnyiite nX.



F | T 3

1 / f

206 POPMUPOBAHUE [MOBEAEHNSA W TICUXUKN HEIOBEKA

PASAOEN 11

BUWOJIOTMHECKMUE
OCHOBbI NOBEAEHUA
HEJIOBEKA

TEMA 1

DOOPMHPOBAHHE IIOBEJIEHUA
H IICHXHKH YEJIOBEKA

Mapectawil rpedecknii dunocod Coxpar (4-5 8.
HalleH apbl) BeIABMHY Aiesua: «[ToaHaii camoro ce-
6s1». Tak MOxHO s no3HaTh ceb6s? Kakue 3nanms
HY)KHBI JIJISi 3TOTO?

$ 73. NOBEJEHUE Y ICUXUKA YEJTOBEKA

Bcnomuute POJIb COIHATILHBIX (DAKTOPOB B (DOPMUPOBAHNUHN Y€JIOBEKA.

: ]
Kniouessle NoHATUS U TEPMUHEL: NOBEAEHWUE, NCUXUKA, BLICLLAS HEPBHAS AEATeNb-
HOCTh.

Yenopek Kak 6HOCOIMANBLHOE CYIIECTBO NOCTOSHHO NpHcniocabnuBaercs K yeio-
BHSIM CPe/ibl, B KOTOPOH xuBeT. Kpome ecrecTBeHHBIX BnwmsiHMit (TeMnepaTyphl,
YPOBHsI OCBEIEHHOCTH, H3MCHEHWS1 IaBJICHNUS] ¥ /IP.), EMY NPHXOAUTCS CTAIKHBAThb-
Csi M C cotmanbHbMKM (hakTOpaMy (COCYMECTBOBAHHE B PA3HBIX COIMAIBHBIX IPYTI-
nax: cembe, 1iKone u ap.). COOTBETCTBEHHO YENOBEK NOo-
CTOSIHHO MEHSIET CBOE MOBEJEHHE, YTOOB! YIOBJIETBOPHTD
CBOM TTOTPEOHOCTH B NOJVIEPIKAHNH KU3HEAEATETLHOCTH
i COLMAbHOM CTAHOBJIEHHH, Buonornueckn ienecood-
pasHble peakiliy OPraHH3Ma YesloBeKa Ha AeiicTBHe pas-
JpakuTeneil BHeMHEH W BHYyTPeHHel cpenpl obecnednpa-
10T TPY NPUCHIOCOOUTENBHBIX MeEXaHu3Ma: Oe3yCIOBHLIE
(Bpoxaennnie) pednekcsl, yeaosHbie (pHoOpeTeHHbIe)
pednieKChbl 1 YMCTBEHHAST AEATENIbHOCTD.

CrneposarenbHo, NOBEICHHE YEAOBEKA — 30 COHCHBILL
KOMMJIEKC NPUCnocobnenutl, Hanpasnennbix Ha Yooenemso-
penue nompebrocmeil ezo opeanusma (usuonozuveckux,
coyuansnux, oyxoenix). OHO COCTOMT K3 HACTEACTBEHHO
3aKPENICHHbIX PpeNeKTOPHBIX peakiuii, NPUBBIYEK,
HABBIKOB, IPHOOPETEHHBIX C IOMONIbIO OOyYeHHS.

Npero o ToM, 9TO BCA NCHXHYECKASt IEATETHHOCTD Ye-
NoBeKa sBIsieTCs: pehIeKTOPHOM, BIEPBHIE NPELIOXKUT B
1863 rony .M. Ceueron (puc. 175). B nayane XX crT. ee sKkCnepiMeHTAIBHO N0
teepana WLIL [laBnos u npeobpasosain B yYeHte O BbICIei HEPBHOH AEsTEIbHOCTH.

Y10 Takoe Byicmag  DC3YC/IOBHO- 1 YCIOBHOPENEKTOPHAS NEATEIBHOCTD Ye-

HepBHAA AesTeNbHOCT,? JIOBEKA B3AHMOCBSASAHBI M BMECTE COCTABJISIOT BBICINYIO

HEPBHYIO neATenbHOCTb. OHa siBnseTcs yHKiMeR Kopbl

KOHEYHOrO MO3ra M NOAKOPKOBBIX siiep. Takum obpasom, BbICIIas HepBHAN €5~

TEJABHOCTb — 3TO COBOKYNHOCMb B3AUMOCBASAHHBIX HEPEHBIX NPOUECCO8, KOMOpPbuie
NPOUCXOOSM 6 20T06HOM MO32e U 00ECneuU6aIom nosedenueckue PeaKyuu yenoeexa.

Puc. 175. U.M. Ceveros
(1829-1905)



i a TMOBEAEHWE ¥ NCHUXUKA YE/TOBEKA 207

Bhicinast HepBHAS AESTETBHOCTD YENOBEKa ABIACTCH (PUINONOIHYecKoi OCHOBOI
MICMXMYECKMX 1TpoileccoB. MisMeHeHne nCHXnyecKoro COCTOAHNA YeIOBeKa OTpaXa-
eTcsl Ha AESTENbHOCTH (PM3HONOrHYecKnX cncTeM, n HaobopoT, GyHKIHOHATbHOE
COCTOSIHME OPraHM3Ma BIMseT Ha ncuxuky denopeka. Ilcuxuka — 510 BHYTpeHHHH
MHP Y€JI0BEKa, €r0 OULYIEHMsT ¥ BOCHPUSTHS, NaMsiTh, BooOpaxkeHue, MbIIlICHNE,
qyBCTBO, Bosisi. OHa opMupyeTcsi nox BO3ACHCTBHEM COLMAIBHOTO OKPYKEHHS
KaK KOMILTEKC CO3HATENTLHBIX M ITOJICO3HATENbHBIX ITPOIIECCOB U COCTOSAHMIA.

IMposienenyst paboThI MO3Ta B BUJIE TIPEACTaBICHMH, 00pa30B, IMOLMH, COLMATH-
HOTO 1IOBEICHHS M3y4aeT HayKa ncuxonozus. OHa TaKKe UCCIIEyeT, KaK 110/] Bivsi-
HHEM YCJIOBHT KM3HH, 06yYeHNst M BocuuTanus (GOPMHUPYETCs JIMYHOCTD YeI0BeKa.

3HaHye 3aKOHOMEPHOCTel BBICIIEL HEPBHOM AESITEIbHOCTH MMeeT HoTbitioe 3HaYe-
HHte JUTs1 0OY4€eHUSsT, BOCIIMTAHHSI, TPYAOBOI! €A TEIbHOCTH, COXPAHEHHUSA 37I0POBbA 9€710-
Beka. Benb addexTiBHOCT 06pasoBaHist CyNIECTBEHHO 3aBHCHT OT (DYHKIMOHATILHOIO
COCTOSIHHS OPraHi3Ma, 1oji KOTOPBIM TIOZIPA3yMEBaIOT YPOBEHb AKTHUBHOCTH CTPYKTYP
MO3T3, OTBEYAIOIIMX 33 BOCTIPHSITHE, COXPAHEHHUE U Bocnpou3senenre unopmammm.  *

KionD BRI YemoBeK MO3HAET MHP € NOMOIIbIO HHOpMaLMy (cnmanoa}),
pernkyaapHoii popmamu g KCTOPYIO TIOTIyHaeT, rnepepabaTbiBaeT 1 ¢ MOMOLIBIO KOTOPOH
BOCHpHSATHH MEpopMamm? PYHIMACT PeIeHye 1 Gopmupyer cBoe noBesere. Bocnpu-

sitiae HHGOPMALH CBS3AHO C PETHKYJISIPHOI (hopMareii.

Pernkynsipuasi hopmarmsi ¥ kopa 6omeiiux nonymapuil ronoBHOrO Mo3ra Tec-
HO CBfI3aHBbI MeXy coboii: Kopa — peTHKYIsApHas QopManust — Kopa.

Bce MMIyibehl, NOCTYHAIIME OT OPTaHOB YYBCTB, 1EPEAAIOTCS B KOPY O0/IbIIIK
NoJynapuii TOJIOBHOTO MO3ra, a U3 Hee — B PETHKYJSIpHYIO (popmarnuio, rie Bo3-
Oy xnenus kak 6b1 Hakarmsaorest. [lpu neobxopumocTn (yennennas puamyeckas
Uy yMcTBeHHas pabora) perukynspHas Gopmanys nepeaaer Bo30yRaACHHs B KO-
py Gonbmux nonymapuit 1 akTHBU3MpyeT ee. YacTo ee CpaBHMBAIOT C HEHTPATb-
HBIM PYOMIBHHKOM, C IOMOIIBI0 KOTOPOTO BKTIOYAIOT MITH BBIK/II0YAIOT 3HEPrUIO.
Ita cpoeoOpasHas «3NEKTPOCTAHIMS» MO3Ta JIEHCTBYET Ha NOJHYIO MOIHOCTS,
KOT/Ia YeJIOBEK AKTHBHO Pab0TaeT, MBICTIMT WK OXBadeH aMonmsiMu. PeTukynsapnas
dopmaims nonydaer nHGOPMALMIO OT BCEX OPTAHOB YYBCTB, BHYTPEHHMX 1 APYTHX
OPraHoB, OLIEHMBAET ee 1 n3bupaTeNbHO (TOBKO CaMyI0 HEOOXOAMMYIO) nepeaaeT
B IMMOMYECKyIo cucTeMy ¥ KOpy G0bIix nosymapsii ronosHoro mosra. Ona pe-
ryAUpyeT YpoBeHb BO30YAMMOCTH M TOHYCA PA3HBIX OTAETOB HEPBHOM CHCTEMBI, B
TOM YMCJIe KOPBI KOHEYHOTO MO3Ta, NTPACT BAXKHYIO POJIb B NMPOIECCax CO3HAHMS,
NaMATH, BOCIPHUSITHS, MBIIUICHNS!, CHa, GOIPCTBOBAHMS, BETeTATHBHBIX (DYHKIAX,
HeeHANPABICHHBIX IBMIKCHUSIX, a TAKKe B MeXaHu3Max (opMUpOBaHNS 11€10CT-
HBIX Peakilfii Opranuama (CMm. cxemy).

( CocTrosHne COSHaHMA ( Kopa ) BereraTHBHAA PEryJAIAA )
( SmormR MoTopHas cucTeMa )
PETHEYJIAPHAS
DCOPMAIMA

titit
e, % )

PeTukynspHas GopMaums: cesau u GyHKUUM




‘;' D)
208 | PORMUPOBAHUE FIQBEAEHMS W NCHUXNKN HEOBEKA

Taxum o6pasom, perikysipaast jopmaims Bemonsier GhyHKIMIO cBoeoGpasHo-
ro uUbTPa, KOTOPHIH MO3BOJISIET BAXKHBIM JU/Isi OPTAHM3MAa CEHCOPHBIM CHCTEMaM
AKTUBM3HMPOBaTh KOPY MO3Ia, HO HE MPOILYCKAET MPHBLIYHLIE JIJIsi HETO MJIM YaCTO
NOBTOpsiioNMecs curTHalbL OHa ABJISETCS <«MHOOPMAIMOHHBIM HHAMKATOPOM»,
KOTOPBIi Onpesie/IseT BaXHOCTL MOCTYNAoieil B Mo3r nHbopmaumy. Baaronaps
TaKo# cnocobHOCTH pernkyisipHast Qopmanus sammmaeT Mo3r oT H3BBITOYHOF
uHOpMAIHY, a TAKKE AKTUBU3MNPYET €ro AesTeTbHOCTh. DYHKILIS CAMON PETHKYIAD-
Ho#t hopmaly HAXOUTCS MO/ KOHTPOsIeM OONBIINX NOyNiapyii rOTOBHOTO MO3Ta.

OBOBLWM BHAHMS

ITosenerne yenoBeKa — 3T0 CNOXKHBIH KOMILTEKC IPHCIIOCOGICHM, HANPABIEHHBIX
Ha y/IOBJETBOPEHHE NOTPeGHOCTEl OpraHnama, KOTOPbie BHEIIHE MPOSIBISIOTCS ONpe-
JeJeHHBIMU pieficTrAMU denopeka, Tlpoliece BocnpusaTHs wWHGOPMAIMK SBISIETC
CJIOKHBIM 1 NOJTAITHBIM, B HEM 3a/IeHCTBOBAHbI IOYTH BCE CTPYKTYPBI MO3Ta 4ETIOBEKA.

NMPUMEHMWUTE NONYYEHHbLIE SHAHWUA

Buibepume npasunviviii omeem (00un uiu Hecxkonvko)

1. Buibepute npasuibioe yreepxienne: 1) «ocHOBOH BLICHIEH HEpBHOI NeATENbHOCTH
ABJSIIOTCA YCAOBHBIE peduiekebly; 2) «0CHOBOI BbICHIEH HEPBHOI NeATENBHOCTH SIBJIsl-
€TCsl COBOKYITHOCTb YCJIOBHBIX M Ge3yc/IOBHBIX pediieKcoB»: a) 1epBoe yTBEpkKICHHe
paBUIIbHOE; 6) BTOpOe YTBEPIK/ICHHE PABUIIBHOE; B) 062 YTBEPHKAEHUS NIPABUIIbHbIE;
1) 00a yTBEpHKIECHUs! HEIIPABUIILHBIE,

2. YK2KHTE YHEHOI0, KOTOPBIi 3KCIIEPHMEHTATBHO TOATBEPIT MIEIO O TOM, YTO BCS TICHXHYe-
CKasl AeATeSIbHOCTD YeloBeKa auJsieres peduiektoproii: a) .M. Ceuenos; 6) L Iasnos.

3. YKaxkuTe HayuHywo 061acTh 3HAHMIT, KOTOPas UCCAEAYET, KaK 110]] BO3jeiicTBIEM yye-
6b1 1 BoctTanust GOPMUPYETCs TMYHOCTD YeNoBeKa: a) (PU3HOIOTHS BbICIet HepBHOMH
IESTENLHOCTH YeJIOBEKa; 0) ICUXONOTHS; B) TICUXO(PUINOTIOTHEL,

4. CroncTpyupyiite otser B Bujie cxembl «CBsi3b peTHKyAsipHoit (hopMaluy ¢ Kopoi
JIBITAX TTONYIAPUIT FOTOBHOTO MO3Ta».

§ 74. BPOK/IEHHBIE MEXAHU3MbI NOBEJEHMSI
YEJIOBEKA M X 3HAYEHHE

BcnomMuuTe | yto Takoe peduexc.

KnioyeBble NOHATUS U TepMuHb: GeaycnoeHslie pedneKkchl, MHCTUHKTbI.

ITosenenne yenopeka OnpefessieTcsi BHY TPEHHHMH NIOTPEOHOCTSIMY M KOHKpeT-
HbIMH BHEIIHHMH YCJIOBHAMH, K KOTOPBIM OH NPHCNOCabiMBaeTcs ¢ noMollbio He3-
YCJIOBHBIX ¥ YCIOBHBIX peeKcos.

Yo Tax0e GesyCionme BeaycioBubie pediexesl — smo eudoente, epo:maeﬂumf,
peiecy? O7HOCUMENLHO NOCMOSHHDIE PEAKUUU OPLaHUIHA N Jeii-

cmeue erelHeti i 6HympenHetl Cpedvl, KOMopvle 0Cyuecms-
NANOMCS € NOMOWBIO HEPEHOTL cucmemsvl. Budoevimu onn sIBISIOTCA NOTOMY, YTO
06pa3oBamich ¥ 3aKPENMINCh B IPOLECCE UINTEILHOTO PA3BUTHS YENOBEKA KaK
ONPeAENEHHOr0 BUAa. ITH pedreKChl NPOSABJAIOTCA OAMHAKOBO Y KaXI0H ocobu
Bu/la Yenopek pa3yMHBII, ONPEAEISAIOT YETKO O9€PYEHHYIO MPOTPAMMY TIOBECHMS,
KoTopas obecneynBaeT nPUCHOCObIEHNE YENOBeKa K CTabHbHBIM, XapaKTePHBIM
As Brfia yenosusiM xxusHu. Onu chopMHPOBAHB! K MOMEHTY POXKICHMsS pebeHKa.
Besycnosnbie pedekch! SABASIOTCS 6pONCOEHHBIMU, IOTOMY YTO HACTEAYIOTCS

OT poauTeneii.

! crour noBTOPUTE HepsHbie HeHTpbr 6e3ycnoBHbIX pehneKkcos y 4yenoseka
pacrnonoXexbl B HU3UIMX oTAenax LeHTPanbHOW HepBHOU CUCTEMbI: CITMHHOM
MO3re, CTBOI€ U MOAKOPKOBLIX SApPax ronosHOro Mo3ra.

g

e
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[Tpuanax Gesycnosrbix pednekcos — omuocumenvio
NOCMOAHHBIE — TIO/YCPKNBACT UX OTHOCHTEILHYIO HEU3-
MEHHOCTb, Benomunte Mexannsm CIioHOOT/IETMTEILHOIO
pedneca, KOTOPbIiT BOSHMKACT NPH PAsAPaXKeHuH 1HIIeit
BKYCOBBIX pelienTopos sisbika. Bosbyxzaerue B suze neps-
HOI'O MMITYJThCA NOCTYNAET 110 YYBCTBHTEILHBIM HEPBaM B
NPOJIOATOBATHIH MO3T. TaM HAXOMTCS LEHTP CAOHOOT -
JICHMsl, KOTOPBII 110 ABMIATENLHLIM HEPBaM NEpEnaeT
«KOMaH/Ly» CJIIOHHBIM JKeJIe3aM, H OHM BBUIEJISIOT CJTIOHY.

Kaxue pasmasor K ocnosrbiM Buaam Gesycnos-
ocHoubie Buaw  MPX PedIIEKCOB OTHOCSTCS ABI-
Ge3yc/ioBHbix pehiiekcos? XATCTBHBIC, IHMIEBbIC, XBATa-
TEIbHLIC, 3aMTHLIC, OPHEHTH-

poBoIbIe H NONOBLIE (CM. cCYemy).

Hvixamenvuvie pepaexcot — 310 pediekropubie Abi-
XaTeNbHLIE JBHKCHMs, KOTOpbie 06ecnednBaloT BOX W
BbII0X. [Tuweavie pegpaexcot — BrieNeHne CRIOHBL, XKEn-
UM, IVLIEBAPHTENTLHBIX COKOB, XEBaHME, [IOTAHNE U AP.
(Bcnomunume, 20e pacnonoxcenv: uenmpo. Ovixanus, cio-
HOOMOCNEHUS, HEBANUS U 2IOMANUA.)

Saugumunsie pepaexcot 06eCeIMBAIOT 3AUMTY Opra-
HM3Ma OT ACHCTBHISA PA3NUIHLIX (PaKTOPOB: OT/IEprHBaHHE
PYKH OT OCTPOIO NPEAMETa, KallieIb ¥ YNXaHHMe IPH Nonajia-
HIH &JIJICPreHoB, MUKPOOPTAHN3MOB B JIBIXaTCIbHBIE 1Y TH,
MOPranue BeK Inia3, 3paqykosbliii peduiekc u ap. (Becnom-  OcHosHbie 6e3ycnoembie
Hume, 20e PACNONONEHDL UEHMPL KQUILA, YUXAHUA.) pednexce!

Mroro 6esycnosneix pedsiekcoB nposSBASIOTCS HE
Cpasy nocnie pOXACHNs, a 3anyCKalTcsi NPOTPAMMO T€HETHYECKOTO pPasBUTHs
TONBKO CILYCTs HekoTopoe Bpems. K raknm pednekcam otrocsT, Hanpyumep, opuen-
THPOBOYHBIN 1 N0N0BOI pednexcs. Opuenmuposounviii pedpaexc, nnn pediexc
«4TO TaKOe?» — 3TO OTBET Ha HOBBIE MM GHONOTHYECKH BaXKHbie (CBET, 3BYK 1 AIP.)
pasapaxuTenn. OH BO3HHKaCT KakKAbIil Pa3, KOT/1a MOSIBASIETCS HeOXKUAAHHbII Htn
HOBBIN Pa3/ipaXkuTeNb, U YEJIOBEK HA HETO pearmpyeT nosopotom ronopbl. Tak on
OIEHMBAET OHOJIOTHYECKOE 3HAYCHHE Pa3/iPAKHTEIS.

B nepyosn nonosoro cospesanysi nposiBASIOTCS CIOXKHBIE Ge3yCIOBHBIE 1010~
6ble pecpaexcol, CBSI3aHHBIE C PA3MHOXEHUeM M 3aDOTOIT O NOTOMCTEeE.

- ——————— Cnoxnyio cucremy BpoxiaeHHBIX (6esycnoBHopediex-

TOPHBIX) NPOTPAMM TNOBEICHHS], CBS3aHHBLIX C COXpaHe-

HMEM BH/Ia, HA3bIBAIOT HHCTHHKTaMHM (OT JaT. uncmunkmyc — MoTuB). (Benomuume

NPOABIEHUE UHCTMUHKMOB Y HCUBOMHBIX (MU, MIEKONUMAIOUWUX). PAIMHONCEHUE,

obycmpoticmeo zneso, Hop, evikapMmAuGanue nomomcmea, obyuenue 0obvue Ny,
Muzpayuu u op.)

WHCTHMHKTBI y yenoBeka Kak 1€y BPOXKIAEHHBIX 6e3ycnoBHbIX pediieKcoB
MOTYT NIPOSIBIISATECS [0-PA3HOMY, B 3aBHCMMOCTH OT BHYTPEHHHX NOTpeOHOCTENH,
KOHKDETHO#H CHTYalluM, MCHATHCS € BO3pacToM. Hanpumep, HHCTMHKT caMocoXpa-
HEHMS MOXKET MPOABNATBCS NOGETOM OT ONACHOCTH, OCTOPOKHBIM IIOBEACHUEM HITH
arpeccueii. Becem BaM H3BeCTeH MaTepHHCKMIT MHCTMHKT — 3TO NOTPeGHOCTH MaTe-
py 3a60THTHCS 0 peberike n 3ammmaTh ero. IHOT/ia OH CHJIBHEE HHCTHHKTA CAMOCO-
XpaHeHMS.

IToBenenne 4enoBeka COXKHO, B HEeM 3aCHCTBOBAHBI MEXaHH3MbI HE TOJLKO
6esycnoBHBIX M YCTOBHBIX pedhlieKCoB, a TaKKe YMCTBEHHO# AesiTenpHocT. Ecan
MHCTHHKTHBHAS JIEATENLHOCTD YEIOBEKA YaCTO IPOSIBJISACTCA HEOCO3HAHHBIMM /I~
CTBHAMM, TO YMCTBEHHAs 1eATeTbHOCTb HATIPABJISIET €10 NOBEAEHHE B COOTBETCTBHH
€ 3aKOHaMu o61eCTBa, TPAIMIMSIMH,

14-Biologija, 9k (rus)
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OBOBLW MM SHAHNSA

B niponecce 9B0JIOIMH XHBOTHBIX 1 Y€JIOBEKa 3aKPennimuch crabunbibie (popmbl
peaKiuii Ha u3MeHeHus! BHEIUHeli cpelibl, KOTophie HasbiBaloT GesycnosHopediek-
TopHbIMH. CrcteMy BpoXieHHbIX (6e3ycnoBHOPeNEKTOPHBIX) NOBEIEHYECKUX pe-
aKIii, CBA3aHHBIX C MPOZAOJDKEHUEM M COXPAHEHNEeM BH/I4, Ha3bIBAKOT MHCTUHKTaMU.

NMPUMEHWTE NONYYEHHBIE SHAHMA

Buibepume npasunvhviii omeem (00un uiu HECKOLKO)

1. Viaxwure GesycnoBrbiii pedieke, KOTOPBIH Y HOBOPOXKAEHHOTO peGeHKa SBIAETCS Ca-
MBIM ITEPBBIM: 2) COCATeNbHDIIT; 6) IBIXaTeIb B, B) XBATATENbHbII: I') UMXaHUE.

2. Buibepure xapakrepucTuiu Gesycnosunx pediekcos: a) HHIMBHAYa bHBE; 0) BMIO-
BbI€; B) HACJIEJICTBEHHBIE; T') NOCTOSAHHBIE.

3. BeiGepute npasiibHoe yreepxaense: 1) «Mroro 6e3yciioBHuX pedekcos nposisiser-
51 He Cpasy 10CJie POX/IEHMS, 2 TONBKO CITYCTsi HEKOTOpoe Bpemss; 2) «Ha ocHobe Gel-
YCAOBHBIX pedh/IeKCOB OCYIIECTBIAIOTCA Peryslus U COIJIACOBAHHAA JIEATEIbHOCTD
PasHbIX OPraHOBy»: a) MEPBOe YTBEPK/IEHNE MPaBnibHOe; ) BTOpOe yTBEPAIEHHE 1pa-
BIIIBHOE; B) 004 YTBEPH/IEHUS! PABUIIbHBIE; I') 002 YTBEPKICHUSA HelTPaBIIbHBIE.

4. Yro rakoe Gesycnosheie pedriexcnt? Kakoe oHM MMEIOT 3HaUCHUE?

5. Yro takoe uHeTnHkTe? IlpuBenyTe mpumMepb MHCTHHKTHBHBIX PCAKIME Y Ye/loBeKa?

3apanue. Noproroskre Kpartkoe coobuleHne 06 yyeHbix-puanonorax .M. CeveHose
1 W.MN. Nagnoee, 0popMUTE Ero B BUAE KOMNLIOTEPHON Npe3eHTaLm.

§ 75. NPUOBPETEHHBIE MEXAHU3MbI
MOBEJIEHUSI YEJIOBEKA

BcnomHuTe |, yrto Takoe pediieKehl, NHCTHHKTHL.

KnioNeBbLIE NOHATUA M TEPMUHLI: YCNOBHBIE pedpneKkcsl, apemeHHas HepBHas CBA3b.

- T—— VYcaosnsie pediekcst, B oTvyne 0T 6e3yCNOBHBIX, STBJIS-
YCJIOBHbIE
pedaekcu? 0TCH unOuBUOYaNbHHIMU, BO3HUKAIOT Ha NPOTSKeHUU
JKU3HN YeNIOBEKa, XapaKTePHbI TONBKO JUIsl Hero; oHu épe-
MeHnble M MOTYT YTacaTb ¢ U3MEHEHHAMH YCJIOBHIT Cpe/lbl.

Ycnoshbie pedhiieKehl, COBNAAas B CBOeM IEHCTBHY ¢ 6e3yca0BHbIMI Pas/ipaxky-
TeNsiMH, TPHOOPETAI0T CUTHAJIBHOE, NpeyNnpeanTenbtoe 3Havenie. Onu obecrne-
YUBAIOT Y€JIOBEKY BO3MOXKHOCTH 3a0/1aTOBPeMEHHO OTPearupoBaTh Ha HEraTHBHBIE
WM MO3UTHBHBIE Pa3J(PasKUTelIH.

Kakne ycionus xan Venoshble pedrekcst 06pas3yioTesi Ha ocHoBe OesycroB-

oGpazopanus ]}'CJIOBIIHX HbIX. B 11poliecce MHAMBHILYTBHOTO Pa3BUTHS OPraHu3Ma

pedhiecop? YC/IOBHDIC pednexcsl ke TMOXYMHAIOT cebe QyHKIMIO

6e3ycnoOBHLBIX, TpUCNIOcabnBas X B COOTBETCTBUU € HO-

BbIMU TpeboBaHusiMu BrelHeii cpensl. OnHako Aist 06pasoBaHus yCIOBHLIX ped-
JIEKCOB HY>KHBI ONpelieNleHHble yeaosusi (cu. cxemy na c. 211).

[lepBbIM ¥ OCHOBHBIM YCJIOBHEM SBISIETCS CO8NAdeHUE 80 6PEMEHU OJIHOPA30-
BOTO WJIM MHOIOPA30BOTO JEIiCTBUSA YCIOBHOTO PaspaXkuTens ¢ 6e3yCcIoBHBIM pas-
JpakuTeNneM UK neiicTBUsSMI cpa3y nocnie Hero. Hanpumep, eia compoBoX/iaeTcst
BBIIENIEHHEM TTHIIEBAPUTENHHBIX COKOB. JT0 OesycnosHopednekTopHas peakiust.
Co BpemeHeM OJIHO TOJIHKO CepBMPOBaHue 00eleHHOIO CTONA MOKeT BbI3BATh BLI-
JleleHHe OPraHu3MOM ITHIEBAPHTENBHLIX COKOB. ITO ycloBHOpedeKkTopHas
peakIusi.

BTOpbIM BasKHBIM yCJIOBHEM TIPH 00pPa30BAHMH YCIOBHBIX pedhIeKCoB sIBJIAETCs
nocaedosamensHocms oeiicmeus pazopascumeneii. [lepBuIM NI0JOKEH TOABJATD-
€51 YCOBHBIIT paszipakuTeNhb, a 3ateM — besycnosHbiit. IIpn atom dusuyeckoe nin
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VCIIOBHS,
CTIOCOBCTBYIOIIUE
BOBHMKHOBEHWIO YCJIOBHBIX PEDJIEKCOB

& (,Ileﬁmne VCIIOBHOT'O PA3/PAMKHUTEIA JOJKHO OIIePeskaTs AeiicTeie 6e3ycnoBHOrO0 )

. C YenorERL pasapaiHTens A0mkeR OBITs pusnonornyecku cnabee Ge3yc/IOBEOrO )

. Hsberanne neiicTBHSA NOCTOPOENX pasapaskuTesneit
MJTH OHU JIOJKHEI OBITE ciabee ONpeieNIeHEOTO YCJI0BHOTO PaspasuTe s /

& C Meoropasosoe HopgKpeIUIeERE YCJIOBEOrO pasapakuTens 6eaycnoBEEIM w

Guonornyeckoe 3HaYeHne YCI0BHOTO Pas/ipakuTeNist He JIOJDKHO TPeBBINaTh Jeii-
cTBue GesycnoBHOro. B oTBeT Ha ZeficTBHE CHJIBHOIO YCJOBHOTO Pa3/ipakuTes
BO3HUKHET CHJIbHOE BO30YXKIIEHNE B OMPE/IeNeHHOM [IeHTPe KOPbl, KOTOPOE BHI30-
BeT TOPMOXEHHe JIPYIMX YYacTKOB KOpbl Mo3ra u 3abnokupyer oOpasosanue
ycnosHoro pediiexca. Hanpumep, yenosek cobpasicst mooberats, HAKPHUL CTOJ, HO
B 9TO BPeMsi MO3BOHMI 110 TeNiehoHy KTO-TO W3 3HAKOMBIX ¢ WHTEPECHOH HOBOCTBIO.
Yenosek Ha onpesiesieHHoOe Bpems 3abbiBaeT o efe. s

Jlnsi o6pasoBanust ycaoBHBIX pediiekcoB HeoOX0/MMO Takxke, 4ToOh Kopa Ko-
HEYHOTO Mo3sra ObLia cBOOO/IHA OT APYIHX BUIOB €STENbHOCTH, 2 OPraHu3M HaXo-
AUNCA B HOPMAIBHOM (hyHKIMOHAIHHOM COCTOSTHUM.

B ornunyme o1 XHMBOTHLIX, y YeJloBeka ycnoBHble pediiexchl 0Opasyorcst He
TOJIBKO B OTBET HA KOHKPETHbIE CHTHAJBI (IUKOJBHBIH 3BOHOK), HO H Ha YCJbIIAH-
HEIE WK MTPOYUTAHHbIE CNI0Ba, IM(PBL, YBIIeHHble pucyHku. Hanpumep, y Yenose-
Ka, KOTOPBIi Kora-10 npoboBal IMMOH, IaXe YIIOMUHAHUE O HEM BLI3bIBAET CJIO-
HOOT/IENeHre. J10 Toxe ycnopHopedulekTopHast peakiysi, HO B Hell TIPUHUMAeT
ydacThe u naMsiTh (BKyC IMMOHa 3aDUKCHPOBaH B KOpe GosbIIuX noylapuit).

Bnaronapst atomy 4enosek cnocober k aberparuposainio u 06001eHusIM, KOTO-
Pblé COCTaBNSIIOT OCHOBY €T0 MBIIUJIEHUs! 1 co3HaHust. Takum 06pasoM, mpouece
o0y4enust YenoBeKa CONPOBOK/AAeTest 00Pa3oBaHHEM U HAKOTIJIEHUEM OnpesiesieH-
HOTO KONUYeCcTBa yCIOBHBIX pediiexcos.

T ———— JLIL ITaBioB BHISICHWI, YTO B OCHOBE 00pasoBaHKs YCJIOB-
06pazoBanus ycosabx P pednexcoB JeXHUT yeTaHOBIeHIE BPEMEHHBIX CBS3elt
pedhiiekcop? B KOPE KOHEYHOTO MO3Ia MEX/1y HEPBHEIMM LeHTpamu es-
YCNOBHOIO peduiekca U yCNOBHBIM pasjipaxuteneM. OcHOB-
HYI0 poJib B JOPMHPOBaHHY BPEMEHHLIX CBsA3€il urpaet Kopa 6obmux noxymapuit
FONIOBHOTO MO3T'3, XOTS TOJAKOPKOBbIE CTPYKTYPHI TAKXKE UMEIOT BasKHOE 3HauYeHue
I8 06pasoBanus yenoBHbIX pednexcos. (3adanue. [lodymatime, nouemy smy cesi3v
nassamu epemennoir.) Takum obpasom, yciostbe pedrexch (GOPMUPYIOTCSI B pe-
3yJibTaTe B3aNMOCOTIACOBaHHOH NIESITEIbHOCTH KOPHI M TIOIKOPKOBBIX IIEHTPOB, 10~
3TOMY CTPYKTypa pedieKTOpHOI Iy yCIOBHEIX pedieKCoB 0CTATOYHO CII0KHA.
Cymectsyet 6ompinoe pastoobpasue ycnoBHEX peduiekcos. Y cnoshbie pediek-
Cbl, IPY KOTOPBHIX PepIeKTOPHbLL OTBET NPOSIBIISAETCS B JIESTEIBHOCTH BHYTPEHHHX
OPraHoB, OTHOCAT K BETreTaTUBHbBIM (ITHIIEBLIE, /ILIXaTENbHbIE, CEPEYHO-COCYIHC-
Thi€ ¥ Ap.). YcnoBHbIE pehieKcsl, CBSI3aHHbIE € NeATENBHOCTBIO CKEJIETHBIX MBIIIIL,
OTHOCSIT K COMATO/IBHTATEJIbHBIM.
Camoii cnoxxroil GopMoii HEAMBH/YATHHOTO NIOBEIEHNUST SIBJISIETCS YMCTBEHHAsT
IesITeNIbHOCTh, KOTopas sIBJSIETCSl Pe3yJIbTaTOM TIOCTOSIHHOTO BO3HHKOBEHHS HO-
BbIX HEPBHBIX CBsizeill, 00pa30BaHHBIX HA OCHOBaHUH MPOLLIOIO ONBITA.
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OBOBWMNM 3HAHHNSA

Vesiosrbie pedeKcht o3BOSIOT YeI0BEKY HPHCTOCOOHTH CBOE TIOBE/IEHHE B COOTBET-
CTBHMH € H3MEHEHHAMH BHeILHei cpezibl. OcHOBOM MexaHi3mMa 06pasoBais yCJIOBHBIX pe-
¢hrekcoB siBISeTCs yCTaHORIEHHEe BPEMEHHBIX HEPBHBIX CBA3EI B KOPE KOHEYHOIO MO3ra
MEK/Y HEPBHBIMH 1ieHTpaMu Ge3yc1oBHOIO peduiekca 1 yeJI0BHOIO Pas/IpakuTeis.

NMPUMEHWTE NONYYEHHBIE SHAHMSA

Buibepume npaeunvnviii omeem (00un uiiu HECKObK0)

1. Vkaxure XapaKTepUMCTHKH YCJIOBHBIX pedriekcos: a) BuoBbie; () HHIUBHIYATbHBIE;
B) NEPEMEHHBIE; T') MOCTOSHHBIE.

2. VKaxuTe MocHe/IOBATEILHOCTb JIEHCTBHS PasjipakuTeNeil: a) NepBuM Jo/okeH ObiTh
YCJIOBHBI# pasppaxuTens; 6) nepsbiM 10/0keH ObITb 6€3yCIOBHBIIT PaspaKuTe b,

3. Vkaxure Buz1 yesoBHOro pedhriekca, KOTophiii BOBHMKAET 114 [TOSBJIEHNE ME/ICECTPbL, Cp-
Guparomeiics crenarb ykour: a) Ge3ycnosHelit; 6) yeaoBHIiL

4. Boibepurte npaBuibHOE yTeepxkKaeHue: 1) «y yenoBeka yenosHbie peieKchl BO3HUKA-
10T Ha CJI0Bay; 2) «y )KMBOTHBIX YCJIOBHBIE pedh/IeKCh] BOSHMKAIOT Ha CJI0Bas: a) llepBoe
YTBEPXK/IEHNE TPABUIILHOE; () BTOPOE YTBEPXKACHIE IPABILUIbHOE; B) 002 yTBEPKICHUS
TIpaBUIIbHbIE; I') 06a YTBEPIKIEHUS HENPABUIIbHbIE.

5. Yem ycnorbie peduiekest OTHYA0TCH 0T Ge3yC/IOBHbIX?

AOKAXEM HA NPAKTHUKE
JIABOPATOPHASI PABOTA N2 10
Te m a: besycnosHbie ¥ yC/10BHbIE pediexce 4enosexka
O60pynoBaHHe: HEBPOJIOIHYECKHIT MOJIOTOYEK.

Xoa paborm

1. Habmopaiire Gesyciosinii konentbiit pedhriexe. Hepponornueckum MoNOTOYKOM CJIETKa
MOCTYYHTE 110 CYXOXKHUIIHIO, PACTIOIOKEHHOMY NOJT KONIEHOM (paloTy BLIUIOAHSIOT napaMu).

2. Habmopaiite nposisnenne 663ycoBHOTO muratesbHoro peduexca. Iomalmre aueTom
OyMary nepe IMIIOM HaTIAPHUKA.

3. Cmonennpyiite ofipasoBanue yeoBHOTO peduiekca Ha OCHOBE PEYEBOT0 MOJIKPereHMs.

4. Cpenaiite BbIBOIBI.

§ 76. ®OPMUPOBAHME NOBEJAEHYECKHX
PEAKIIUI

BCNOMHMUTE | uTo Takoe [OBeIEHKE,

KAto4eBbie NOHATUSA U TEPMUHBI: TOPMOXEHWE, BHELLHEE TOPMOXXEHWE, BHYTPEHHee
TOpMOXeHue, Bo30YXAeHHE, UPPaAuaLMs, KOHLEHTPauus.

Y10 TaKOE TOpMOIKERHe DopmupoBanye YCIOBHBIX pedieKkcoB, HX 00beIHHeHHe B
YCOBHBIX pedhiekcop? CIOKHBIE YCIOBHOPEhNEKTOPHEBIE MOBeeHYeCKHe Peak-
LMY BO3MOXHO Onarosapsi B3amMoieicTBIIO ByX (Gopm

HEPBHOTO MpoIecca: Bo30y»IEHUsT 1 TOPMOXKEHMS.

TopMoKeHHe — 3M0 npexpauieue i oclabrenue onpedeneHbix peakyuil opea-
nuama. TopMoKeHue YcIoBHOPehNeKTOPHOI NeATeJBHOCTH, KaK M JIeSITeIbHOCTH
LEHTPATbHOM HEPBHOI CHCTEMBI B 11€JI0M, HMEeT HCKITIOYHTEIbHOE 3HaveHue. bnaro-
Jlapst eMy YCJIOBHBIE pehJieKChl KOPPEKTHPYIOTCST B COOTBETCTBUM € M3MEHEHHbIMU
YCAOBUSIMU HJIM BPEMEHHO MCYE3aloT, €CTH YCJIOBHBIN pasapakuTelib NoTepsll CBoe
cUTHATbHOE 3HaveHve. Ha TopMOskeH M OCHOBBIBAETCS CIIOCOOHOCTH OXKHJIATE, COXPa-
HATH caMoobnajianye, pasinyath NooOHbe Mexy co00il YCJIOBHBIE CUIHAJIBL U T. 1.

Pazmuator ji8e GopMbl TOpMOKeHmst: BHetiHee (Ge3ycIoBHoe) M BHyTpeHHee (YCJIOBHOE).
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Buewriee mopmosicenue ycsiosHopedieKTopHbIX pe-
AKIHIT CBS3AH0 C JIeIICTBHEM TIOCTOPOHHETO Pas3/Ipasku-
TeJsl ¥ ABASETCS BPOXK/ICHHBIM CBOICTBOM HEPBHOI CH-
crembl. JI1060i HOBBIN MM HEOKHJAHHBIH Pas/Ipau-
Tenb (Hanpumep, NOOOYHLINH 3BYK, M3MEHEHHE WHTEH-
CUBHOCTH OcBeneHus, OoneBoe olyuieHue), KoTophrii
BbI3BIBAET OPHEHTHPOBOYHBIN peduieke, MoXeT BpeMeH-
HO 0CNIabHTh MW TIONTHOCTBIO TPEKPaTHTh pedhnekc.

Buonornueckoe 3Havenve 6e3ycJiOBHOIO BHENTHEro
TOPMOXKEHHS! YCNOBHBHIX pe(h/IeKcoB 3aKnioyaeTcs B
ofecneyeHuH peakiiny Ha OCHOBHOW, BaKHeImil Juis
OpraHu3Ma B JJAHHBLIH MOMEHT cTUMYyn (HanpuMep, Ha-
NMUCAHNE COMMHEHNS ).

Buympennee mopmoscenue ycioBHOPeIEKTOPHBIX
peaxkiinii BO3HUKAET B Pe3y/IbTaTe «HapyLUeHUs» B3aHMO-
JIEIICTBUS MEK/TY YCTIOBHBIM 1 GE3yC/IOBHBIM Pas/ipaknTe-
Jiamu, Takoe TOpMOKeHHe pasByBaeTes TOT/a, KOra jieii-
CTBHE YCJIOBHOIO PasjpakuTelist He oAKpenisiercs: 6es-
yeaoBabM. (ITpusedume npumepnt.) Ilpu atom ycnoshas
PeaKius HCYe3aeT He cpasy, a yracaer nocrenento. Ecin
CITYCTS HEKOTOPOE BpeMst IIOBTOPUTE JIEHCTBHE YCJIOBHOIO
Pa3IpaXKUTEIst U30JIMPOBANHO OT NOAKPEIIeHHS, TO MOX-
HO HabMO/IaTh 3aTOPMOXKCHHYIO Peakiuio. IT0 CBHJE-
TENLCTBYET 0 TOpMOXeHun pedhriexca, a He 0 ero norepe.

C noMOLLBIO BHYTPEHHETO TOPMOXKEHHsT MO3T H30aB-
nsieTest 0T yenoBHBIX pedexcoB (nHGopMalin), nore-
PABIINX 3HaueHue A1 opraduama. ONHaKo y yenoBeka
XOPOILO 3aKpernyieHHble JBUraTeJibHbe YeaoBHBle ped-
JIEKCEl MOTYT COXPaHSATBCS JUTHTENIbHOE BPEeMs Jlaxe
fiocqie nepepeuiBa B TPEHUPOBKaX (KaTaHHe Ha KOHBKaX,
BeNIOCUTIENE M AP. ). Puc. 176. BaaumopeicTsme

Buonormueckoe 3HavyeHHe BHYTPEHHEr0 TOPMOXKe- — BO30YXAEHUS 1 TODMOXEHA
HHS YCHAOBHHIX pedhJIeKCOoB 3aKU1I04aeTCsi B TOM, 94TO u3- B KOPE KOHEYHoro Mo3ra:
MeHeHUs1 yCIoBuil BHelTHeli cpeasl (npekpaiieHe 1noj- :“; W 30%
KPEIJieHus! YCIOBHOrO pas/ipakuTensi Ge3yclIoBHBIM) i mmmm_‘
TPeOYIOT COOTBETCTBYIONIMX NPHCIIOCOOMTENBHBIX 3~  newyq (a) u TopmoxeHus (6)
MeHeHuil B noBeieHH. Y clioBHEIT peduiekce nopassier-

51, NOCKOJIBKY TepsieT CBOe 3HAYeHHe B IEATeNIbHOCTH OpPraHu3Ma,

[IpumMepoM yCIOBHOTO TOPMOXKEHHS SIBASIIOTCSE: 3AlIPENEHNE HEKOTOPBIX JIeHCT-
BUil B CHOPTHBHOI Hrpe B ONPeeNeHHHIX 30HaX IUIOMAAKY, OIIpeeNieHHble
OrpaHUYeHusi B OBEIEHNN YelloBeKa B o0mecTse.

Kax saaumoneficTsyior Bos0yxenne TOPMOMKCHHE — OCHOGHBIE NPOUECCHL Oesi-
BO3GYIK/IeHHe W TOpMONeHHe  TETOHOCTIL UEHIPATOHOU HEPEHOUL CUCTIEMDL. Oru OCHOBBIBa-
B Kope GoJbuHX noymapuii  10TCS Ha ONpe/ie/IeHHbIX 3aKOHOMePHOCTSIX. Tak, BosHuKas B

OJIOBHOIO Mo3ra? COOTBETCTBYIONINX [EHTpaX, MPOIECCH BO3OYKACHUS WMIN
TOPMOMKEHHST CIIOCOOHBI PACTIPOCTPAHSTHCS (MPPAIHHPOBATE)

110 Beeil [IeHTPAIbHOM HEPBHOIT CHCTeMe. ITo sSIRITEHNE TIONYIHI0 Ha3BaHue uppadua-
yuu (01 nat. uppaduo — cyusio, uanydawc). IpotyBononoxHeif nporece — orpanuye-
HYle, COKpAIeHHe 30HBI HCTOYHNKA BO30YXK/EHHs M TOPMOXKEHHs! — Ha3blBaeTcst
xonyenmpayueil (0T NaT. KOHUEHMPAMUoO — CoCPeloToYeHwe, ckornenne) (puc. 176).
Uppaduayus u KOHYeHMpayus HEPBHbLX NPOUECCO8 COCMABNTIOM OCHOBY 83AUMO-
deticmeut 8 YeHMpPaIbHOU HEPEHOI cucmeMe. ITH SIBJIICHHS MOXHO HabIioaTh Ipu
06pa3zoBaHuy IBUTraTeNLHBIX YCIOBHBIX pediiekcoB, Kor/a Ha nepBoi crainu odpa-
30BAHUS] [IBUTATENIGHBIX HABBIKOB B pe3yJibTaTe PacrpoCcTpaHeHusi BO30YKIeHUst
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COKpAIaeTCs MHOIO MBINIL, He HYXXHBIX JUIS BBITOJIHEHMS JAHHOTO JBUMKEHUSL.
U Toneko B mponecce MHOTHX TIOBTOpeHMiT (yIpaskHeHui1) B pe3ysibTaTe KOHIeHT-
paituu Bo3OYsx/ieHst B HEOOXOMMBIX YYaCTKAX KOPbI IBIDKEHUST CTAHOBATCS! BBICOKO
KOOPIIMHUPOBaHHBIMU.

OBOBLUMM SHAHUA

B ocHoBe /iesiTeIbHOCTH HePBHOM CHCTeMBI JiexaT pollecchl BO30OYKAeHUs 1
TopMoxeHust. [Ipu Bo30OyskeHu nporcXosT pedieKTOpHbIe PeakIluy, a TIPY Top-
MOK€HUH OHU NPeKpaliaoTcsl.

C noMolibio TOPMOXKEHUsT YenoBeK u30aBnsieTcst 0T pedieKcoB, TOTePSIBIIUX
NPUCIOCOOUTENBHOE 3HAYCHUE, YUUTCST PA3NIYATH TOXOXKUE Pa3[PAKUTENH, JTydiie
TPHCIOCabIUBAETCST K M3MEHEHMSIM YCIIOBHI OKpyskatonieil cpenbl. BosbyxkneHue
¥ TOPMOJKEHHE MOTYT PaCTPOCTPAHSATRCS B ONpe/le/leHHBIX HePBHBIX LIeHTPax UJin
KOHIIEHTPUPOBATHCS B HUX. JTH 1poliecch! 00ecneynBaoT KOOPAMHANMIO paboTh]
HEePBHBIX IIEHTPOB, ABMAIOTCSA OCHOBOH TAKOTO NCHXUYECKOTO CBOMCTBA, KAK BHUMA-
HU€, U YePT XapaKTepa JUYHOCTH, KaK BOJIS, BbIIEPIKKA.

NMPUMEHWUTE NONY4YEHHLIE SHAHUA

Buibepume npasusivnolii omeem (00un uliu HECKONbKO)

1. BoibepuTte npaBusbHOE yTBepKAeHUE: 1) «TOPMOXEHUE — STO MPOIECE, MPOTUBOIIO-
NOKHBIN BO30YRAEHUIOY; 2) «TOPMOXKEHHE — 9TO OTPULEATENLHOE SBIEHME IS Op-
raHu3Ma YeNoBeKA»: a) HepBOe yTBEPHKAeHWE NMpaBHIbHOE; 6) BTOpoe YTBEPIKIEHME
HpaBUILHOE; B) 004 yTBEPKIEHNS TPaBUIIbHbIE; T) 00a yTBePIKIeHUs HETPABUTILHBIE.

2. ViaxuTe mporece, NPoMCcXosnumii, Korma AeiiCTBUE YCIOBHOTO PA3/IPAKUTE]S He M0/1-
Kpernsercs Oe3yCJOBHBIM: a) KOHLEHTpalust, 0) TOpPMOKeHle, B) BO30YKIEHUE.

3. Beibepure GopMy TOPMOMKEHMH, KOIJIa BO BPEMS €Ibl BO3HMKAET CUJIBHBI HIym:
a) BHelHee; 6) BHyTpeHHee.

4. Beibepute hopMy TOPMOKEHUS, BOBHUKAIOMIETO, KOT/[a CIIOPTCMEH HAPYIIAET NpaBuJia
UTPEI ¥ apOKUTP MOJIAET CUTHAN «CBUCTOK»: a) BHelHee; 6) BHYTpeHHee.

5. Yro takoe topmoxkenue? HazoBure hopmbr TopMoxkenusi. Yem onn ornrvatores? Ka-
KOBA PoJib TOPMOXKEHUS YCIOBHBIX Pe(hIIEKCOB B MOBEMEHMH YETOBEKA?

§ 77. OBYUYEHHE. HABBIKH U IIPUBBIYKHU

BCNOMHMUTE |, UTO Takoe YCNOBHbIE pedrieKch.

KnioyeBbie NOHATUA U TEPMUHLL: y4eba, AuHaMu4ecKuit cTepeoTun, HaBbIKK, NPU-
BbIYKM.

Obyuenie Gasupyercst Ha TCHXO(DU3HONOTHYECKUX NPOLECCax, TOCTOSIHHO 11po-
UCXOAALIUX B N'OJIOBHOM MO3re YesioBeka. C MoMoIUpbIo yCIOBHBIX pediekcoB OHO jie-
TlaeT TOBeJIeHHe YeJI0BeKa Jiyulle 1puctiocoOneHHsIM K o060l BHeInHell cuTyaum.

Yo Takoe oByuenme O6yuenue — 310 npuciocoOUTe IbHBIE (aAlTHBHbIE) U3Me-
1 Kakne ero puap? €IS MHVBIILYAIHHOTO TIOBE/ICHIs! B Pe3yIbTATe TIPe/bIay-
IErO ONBITA. Y CTONYNBOCTH TPHOOpEeTEHHBIX (hopM ToBee-
HIs1 3ABUCHT OT IIAMSITH, KOTOPas XPARHHT NOTYYeHHYI0 HHGOPMAIHIO (00 3TOM To3XKe).
Pazyvaior takue Buibl 00yYeHUsT: 3anevyatierye (MIMIPHHTHHT), IPUBHIKAHHE,
obyuenue ryTeM <npob 1 ommboKs, TaTeHTHOE 00yYeHue, o3apenue (uHcaiT). Hm-
npunmume, NI1U 3anevamaenue — 310 CBOMCTBO HOBOPOK/IEHHBIX Y MJTajIleHIieB BO
BPEMsI Pa3BUTHA AaHAIM3ATOPOB (MKCHPOBATH B TaMSATH 06pa3bl CBOMX POHTENE,
OKpyskeHus 1 1p. OHNU 3ANOMUHAIOT HE TOJILKO 00pas MaTepH, pa3iuyaioT ero Cpeav
APYTHX, HO B IEJIOCTHOE TOBE/IEHHE POMTENEH, pasHble COOBITHS], KOTOPbie IPUHO-
CAT YAOBJETBOPEHUE HITH JKe TasIT ONACHOCTE, BOCIIPOUBBOJAT UX € YIUBUTENBHOM
TOYHOCTEIO. B nocsemyronem ata nprobpetentas ¢hopMa noBeieHust NEPeXoiuT Ha
BBICHIHI YPOBEHD — CJOKHYIO YCIOBHOPEhIEKTOPHYIO IEATENLHOCTD.



MHWP XUBOTHbIX

VIMOpHHTHHT MOXKHO HAaGMIOIATh CPE/IN XHMBOTHBIX (HAlpuMep, y NITEHIIOB Kyp,
YTOK, ryceil), Y KOTopbiX 1ocJjie Toro Kak c(popMHPYeTCst 3puTesIbHAA CeHCOpHAA
cucrema, noseasiercs peduieke HacnenosanusA. Ouu or™eyalor mo6oil Bmxy-
umiics o0beKT M CTEAYIOT 3a HMM, Kak 3a Marepplo. OIHAKO TaKoe COCTOSHUE
KPaTKOBPEMEHHOE, OHO JUTHTCS Beero 1318 uacos nocJie BLUTY IIMBaHUst U3 stifla.

B ocHoBe npuebixanus — OTCYTCTBHE PEAKLIH Ha ONpeesienHslii crimMyt. Ero moxHo
BBIPaOOTATH TP JUTATETBHOM TIOBTOPEHHH CTHMYJIOB, KOTOPBIE He TIOAKPeIIsIIOT s Haka-
3aHKeM Wn noomperviem. C 3THM MbI 9acTo BeTpedaemest B skusin. Ecim kro-To oberaer,
HO He BBITIOJIHSAET 0OEIIAHHON0, MBI TIPHBLIKAEM 1 €O BPEMEHEM He pearupyeM Ha o0elanye.

Obyuenue nymem <npob u owubox» 1oPOOHO ONTHCAIT AMEPUKAHCKHIT NCHXO0JIOT
E. Topuaaitk. Hanpumep, utobb HayuuThest 6€3yKOPU3HEHHO IL1aBATh, PHIETCS Jie-
JIaTh MHOXKECTBO MOTILITOK, fonyckas u onmmbku. Co BpeMeneM oIbITa CTaHOBUTCS
Gosnpllie, COOTBETCTBEHHO W OIMOOK N0NYCKaeTesi MeHblle, ITUM MeTOI0M MHOI/Ia
THOJIL3YI0TCSL TBOPYECKVE JIIO/M: YHEHbIe, XY/IOKHIKH Ha ITYTH K PEIeHHIO NpobJieMBL.

Cxpvimoe, Wi namenmuoe, obyyenue HANPABJIEHO HA Y/IOBIETBOPEHNE HETO-
CPe/ICTBEHHOIT NOoTpebHOCTH, HAPUMEDP, B JIONONHUTEIBHLIX 3HaHusIX. Bo Bpems
YTeHNs! HAyYHO-TIONYJIIPHOTO JKypHAJIA MM YYacTHsl B KPY’KKaX 110 HHTEPecaM Mbl
nonxyyaeM vHGOPMAIHIO, KOTOPas Ha NEPBLL B3Iyl KAKETCst BTOPOCTENEHHOIT, HO
CO BpPeMeHeM MOXET UMeTh JKH3HEHHO WIH MPodeCcCHOHANIBHO BaXKHOE 3HAYE€HNe.

Osapenue (uncaitm) — 3710 Bhicias opma 0OyueHnsi, 0CHOBOI KOTOPOI stB/IsieT-
Cs1 JIOTa/IKa, BHE3AITHOE NOHHMaHHE CYILeCTBEHHOTO B CTPYKTYPE CUTYAIUH B [1EJIOM.
C NOMOLIBIO TAKOIO OGYHEHS MBI MMEEM BOSMOMKHOCTH OCMBICJIEHHO petaTh npo6aemy.

B HemMeLKon NCUX0NOrvn BoiAeNeHa reluTansTNCUXonorus (0T HeM. reluTasnbT — LenocT-
HeIlh 06pas), OCHOBOWM KOTOPO SBNAETCS LENOCTHOE BOCTpuaTUE 06pa3a, Gopmbl U T. M.
OHa ynensieT BHUMaHWE U3YHEHUIO BOCNPUATMA M MbILLNEHWS, B OCHOBE KOTOPbIX — NPUH-
LN CUCTEMHOCTY 1 NPEMMYLIECTBO LIESIOro Hag YacTsMu. Takoe 06yueHne BO3MOXHO Npu
LOCTATONHOM PA3BUTUM UHTENNEKTA.

BonbiuuHCTBO OCHOBHBIX BUJIOB Y4eOHOI IeATeNbHOCTH 6a3upyeTcs Ha NoBTope-
HUH B OTIPE/IENIEHHOI TOCIe/I0BATENIbHOCTH JIEHICTBHYI B TeYeHWe UTHTEeNIbHOTO Bpe-
MeHH. IT0 cocobeTBYeT 00PA30BaHMIO €IMHCTBEHHON eV YCI0BHBIX pediieKcos,
B KOTOpO#i pehnektopHas peakis Ha MePBBIi PasipaskuTelb SBJISeTCs] IIyCKOBbIM
MOMEHTOM 2715 Beedi iieru. Tak popMupyetcs IMHAMWYeCKHIT CTepeoTHI.

Thro Tasoe memerrccanit ,Zlnnammfcmﬁ CTEePeoTHIl (0;r rpey. cmepeo — KpemKui,

cTepeoTHn? 00beMHBII, TPOCTPAHCTBEHHBII 1 Munoc — obpasern, oTie-

YaTOK) — 3TO CHCTEMa TIOC/IEIOBATENIBHBIX 3aKPerieHHbIX

YCHAOBHHIX peduiekcoB, KOTopeie 00pa3oBaiuch B OTBET Ha NOCTOSIHHO TOBTOPSi-

eMyI0 CHCTeMY YCJIOBHBIX pasfpaxutesieil. SIpKuM npuMepoM AMHAMUYECKUX

CTEPEOTHTIOB ABJSIOTCS Pa3HOOOPA3HbIE IBUTATENIbHBIe HABBIKK: X0Ib0a, ber, 1ia-

BaHWe, KaTaHWe Ha JIBDKaX ¥ BEJIOCHIENIe, UTPa Ha MY3bIKATbHbIX MHCTPYMEHTAX,
yMeHUe ITHCATh U I TI0JB30BATHCS JIOXKKO#, BUJIKOH ¥ HOJKOM.

JInHaMuYecKue cTepeoTHIbl 00JIeryaroT BHITIONIHEHHE MHOIOPa3oBo TIOBTOPsie-
MEIX sieiicTBrii. MHoropasoBoe MOBTOpeHWe OIHHX M TeX JKe TPOIECCOB B TEHT-
PaATLHON HEPBHOI CHCTEME NPUBOJUT K MX MAKCUMAJIBLHOMY PacyjleHeHHIO, JieNlaeT
MX JIErKUMH, SKOHOMHBIMY, aBTOMaTHYeCKMMH. B To ke BpeMst 3T0 0cBOOOX1aeT
OCTA/IbHBIE OT/IEJIbI MO3TA JI/Isl TBOPYECKOil paboThl.

O6pasoBaine IMHAMHYECKHUX CTEPEOTUTIOB CTIOCcOOCTBYeT (hOPMMPOBAHHIO HABBIKOB.

A p— Hasbiku — 3mo makue cnocobvl bmonmenus Oeticmeuil,

Kax ouy BosumKator? KOMOPbie 603HuKaom 61az00aps MHOZ0PA3060MY NOBMOPEHUIO

U CMAHOBAMCA ABMOMAMUYECKUMU, O €CMb BLINOAHIOMCS
nodcoznamenvto (Hanpumep, xoapba, Ger, urpa Ha My3HIKAJTBHHEX MHCTPYMEHTAX,
ymenue mucath W ap.). Haerkn dopmupyiotest Bo Bpemst o0y4yeHust B pe3yJibrare
COOTBETCTBYIONLIETO TOCJEI0BATEIBHOIO ¥ Il€NeHaNPaBIeHHOTO BhIOJIHEHUsT YII-
pakHeHHil (TPEHUPOBKH) B HECKOJIBKO 3TaTOB.

OBYYEHWE. HABBIKWU U NMPUBLIYKNA 215
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CDOPMHPOEAHHE NOBEAEHMA M !TCHXI"!KM QEHOBEKA

CrioxHble aBUrateibibie HaBbiKH (Harmpumep,
HaBbIK MHCbMa) 00pasytores nocrenesno, PacemoT-
puTe cxeMy 00pa3soBaHHs JBHTATEIHHOTO HABBIKA

Wppaguannsa
BO3OYIKEHHUSA

mucema. Ha nepeom 3s1ane JABHXCHUA PYKH BO

BpeMsi TUCbMa He KoOpAHHMPOoBaHbl (OYKBEI HEPOB-
HBbl€), XOTs! ¥ BBIIOJHAIOTCA TIOJL KOHTPOJNEM CO-
3HaHusl. YUeHMK Jienaer JIMIIHWE [IBIKeHUs, IJTo

CBSI3aHO ¢ pacnpocmpanenuem (uppaduayueit) Bos-

Oyxnenust no Kope 6oabimx nostyapuii. Bmopoii
aTan 3aKUN0YAETCST B MHOTOPAa30BOM BHINOJIHEHUH
COOTBETCTBYIOIINX JBHIKEHHI PYKOii, B pedyibrarte

dero BO30OYXIEHWE KOHUEHMpUpyemcs B Tex
HEPBHBIX LEHTPAX, KOTOPble OTBEYAIOT 33 MX BbI-
nonuenue. Koopaunaimst asmwkennii co BpeMeneM
yJIy4IIaeTcst, ¥ HaBbIK ctabunusupyertcsi. /IBwke-
Cxema o6pasosars HHS BLITIONHAIOTCS 9KOHOMHee, Oonee cBOOOAHO U
ABVIrATENBHOMO HABLIKA Toutee, hopmupyercsi nouepk (OyKBBI CTAHOBSITCS
poBHEIMW). Tpemuii 3Tan — 310 ycoBeplleHCTBOBA-
HHe€ JIBUIAaTe/IBHONO HABBIKA, KOTOPOE MPHBOJUT K €ro aBroMatusanny. JIBrkeHus
BBITIOJTHSIOTCSE TIO/ICO3HATEIBHO, TO €CTH YYEHHK KOHIEHTPUPYET CBOE BHUMaHHe He
Ha BLINOJIHEHWH /IBIXKEeHVIT (He lyMaeT, KaK OH [M1LeT), a Ha KOHeYHOM peayJibTaTe
(1ymaert, o YeM muiLeT).

B 1ie10M HaBRIK SBASETCS OYeHB HeycToiuuBpM obpasosanneM. [Joctopormme
BHELIHUE Pa3/iPa’kuTeNH, SMOLHOHAIbHbIE HAIPSDKEHNS IPUBOJIST K €ro Hapyle-
Hu10. Hanpumep, npy BLITIONIHEHHK IBUTATeIbHOIO HAaBBIKA B HEOOBIYHOI, HOBOI
o6cTaHoBKe (HAa CTIOPTHBHLIX COPEBHOBaHWSIX) OH MOXET HApyIIaThCsl, a 3aTeM
OTISITH BOCCTAHABJIMBAETCSL.

O6pasoBatine cTabWIBHBIX HABLIKOB Obs1er1aeT paboTy MO3ra, NOBBILIAET ero paboTo-
CIOCOGHOCTD, TIO3BOJISAET COCPENOTOYMTBCA Ha MH(DOPMAIH, KOTOPYIO BOCIIPUHHMAET
yeJIOBEK, BBITIO.IHs1s Kakyio-mbo pabory. Hanpymep, Koraa Bl niiere couvuHenve, To He
33/[yMbIBaeTECh HAIl TEM, KaK NPABIIILHO HAITHCATH TY WM HHYIO OYKBY, a COCpeoTouH-
BaeTe BHUMaHue Ha ToM, 4To rtere. OOBMHO HaBBLIKH TPYHO Menstotest, Unora nerve
BBIPAbOTaTh HOBBI HABBIK, YEM MCTIPABHTE CTAphiil. To €CTh BO BpeMst 00y4eHus Hy/KHO
Cpasy OBJIAJIeBaTh HY;KHBIMH HABBIKavH, YTOObI MOTOM He nepeodyyarsest. JlunaMmec-
KHe CTePeOTHITB! ABJISIHOTCS TAKKE OCHOBOI 1151 00pasoBaHMs y 4eJIOBeKa TIPUBBIYEK.

E——— o TIpuBBIMKM — 3m0 munuunvie O veroeexa Oelucmeus U
NPUBLIYKH?

0cOBEHHOCTNU NOBEOEHUS, KOMOpble CMaty €20 NompebHOC-
muto. CTepeoTHIIHbIE HABBIKY M MIPUBRIYKH COXPAHAIOTCS! B TEYEHHE MHOTHX JIeT (@ MHO-
1A ¥ Ha TPOTSDKEHUH BCeil JKU3HKM) M COCTABJIAIOT OCHOBY TIOBE/IeH1st yesloBeka, Tak,
TUTHEHYECKHE IIPUBBIYKH, IPHOOPETEHHEIE €11€ B IETCTBE, COXPAHSTIOTCS Ha ITPOTSDKe-
HHH Beeil JKU3HH YesloBeka. Pasmiuaiot nosoXHTe bHbIe 1 OTPHIATe bHbIe (BPe/LHbIE)
TPUBLIYKH (cM. cxemy). TTonoscumenbibie NPUBLIYKY UIPAIOT BAKHYIO POJIE B OTHO-
ITEHUSAX MESK/TY JHOBMIL. 3TO BEIMBOCTB, BOCIIUTAHHOCTD, YMEHE CITYIIATh, HE Tiepe-

/
MOJIOIKUTEILHBIE ' OTPUIATEJILHBIE
(ruruenwieckne [IPUBBEIYKN (xypesue, rpyGocTs,
HABBIKH, BEHNHBOCTE, ATKOroanamM)
CTAPATEeNLHOCTS U JIP. )
€

MonoxurensHLIE U OTPULEATENBHLIE NPUBLINKA. (3agaHmue. BeiOepuTe npuBbibkm,
BaXHble B OTHOLUEHMSIX MEXY N0ALMM. )
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Gusath cobecennuka U p. Ompuyamenvuste npuBbdky (Kypenue, ynorpebiexue
HAPKOTHKOB, AJIKOFOJIbHBIX HAITHTKOB) (POPMHUPYIOTCS TIO/L BO3AEHCTBHUEM HETPaB.Ib-
HOIO BOCTIMTAHMS, HEHOPMAILHBIX YCJA0BHiT #u3HKH. OT BpeHbIX 1IPUBBIYEK MOKHO
M30aBUTHCS, HO JUISL 3TOrO CJEJIyeT BOSIEPKUBATLCS OT MX TNMOBTOPEHMs1, Npujiaras
BoJieBbie yenmns. Bonespie yeHIHS CBA3aHBI ¢ HAIIPAXKEHHEM HEPBHBIX KJIETOK KOPBI
KOHEYHOTO MO3Ia H CrocoOCTBYIOT TOpMOXeHnio Bpeinbix ripusbiuex. Ion Boseit-
CTBHEM OTPHMIATETBHBIX MO, HAPKOTHKOB HEPBHbIE KJIETKH PE3KO CHIKAIOT CBOIO
paboTocTIOCOOHOCTD, YTO TPUBOIUT K NOTEPE Y€JI0BEKOM BOJIEBbIX Ka4eCTB.

OBOBLHMM 3HAHWNS

Yenopnbie pedieKenl, KOTOPLIE NOCTOSIHHO MOBTOPSIOTCS APYT 3a APYroM, obpa-
3yI0T eIMHYI0 cucteMy pediiexcos. Takyio cHcTeMy HasbBaIOT AMHAMUYECKHM CTe-
peotunoM. /InHaMHYeCK1e CTEePeOTHUIIH SIBJISTIOTCS OCHOBOIT HABBIKOB W MIPUBLIYEK.
Xopoo 3aKkpernieHHbe HaBbiky ofseryaioT QyHKIHIO HepBHOI cHeTeMbl. HaBbiku,
Y TIPUBLIYKH 0OPa3yOTCs! My TeM JUIMTENBHOI TPeHHPOBKH, M VTS UX MOJUIEPXKaHUS
HeOOXO/IUMEI TTOCTOSHHBIH CAMOKOHTPOJIL, CAMOBOCTTUTAHNE.,

NMPUMEHMUTE NONYYEHHBIE SHAHWA

Buibepume npasunviiviii omeem (00un uiu HECK0bK0)

1. YkaxuTe, CKOMBKO pa3 HYXKHO BLINOIHATEL YIPAKHEHHs, 9TOOb! I0CTHYD BUPTYO3HOI
MIPBI Ha aKKOPJIeOHe: a) ofuu; 0) 1B4; B) TPH; T') MHOTOKPATHO.

2. BribepuTe oTHOLIEHME YueHHKa K 00y4YeHnio OHONOriy, KOTOPBII XOUeT I0CTUYb KPeTIKHX
aHaHuii 1o npenmety: a) npeHebpexuTensHoe; 6) HACToITuKMBOE; B) 1eIeyCTPEMICHHOE;
T) HeYBepeHHOe,

3. Buibepute npusHaKu, KOTOPbIE PACKPHIBAIOT BOCIUTAHHOCTD YIEHHMKA: a) riepebuBaeT
cobecenimnka; 6) ymeer CIymats Apyrux; B) rpyomT; r) sener cebGs BeXIUBO.

4. VKaxuTe IPUBLIYKH, KOTOPbIE MOTYT HABPEIUTH B JXM3HEHHOM CTAHOBJIEHMU: a) yHO-
Tpebnenue ankorons; 6) 3aHATHe CIIOPTOM; B) NOCETIEHNE KOHLEPTHBIX 34710B; I) yRIle-
UEHNE UTPOBBIMH ABTOMATAMM.

5. Yo takoe munammueckuii crepeotun? Cocrasbte cxemy 06pa3oBaHis HABBIKA KATAHUA
Ha KOHbKax. Kakyo posib MIpaeT AHHAMUYECKHIT CTepeoTHn B 00yueHnn?

§ 78. 1AMATh. MEXAHU3MBI IAMSATH

BecnomuuTe  u3 kypca Ocuogbr 300p06es, 4TO TaAKOE MAMST.

Knouesbie NOHATUS U TEPMUHLL 3anoMUHaHWe, CEHCOPHas NamsTh, KpaTKkospe-
MEHHas NamsiTb, AONTOBPEMEHHAN NaMAThL, NPOLEAYPHas NamMsATh, AeKnaparueHas
nNamsTb.

Ha ypoke, ciyimnasi y4uTelisi, Bbl IIbITAETECh 3a1IOMHUTE TO, 4TO OH 0OBACHSET, 1
COXpaHuTh 3TO B cBoeil mamsiti. Ha cneyroniem ypoke Bbl BCIOMUHaeTe, TO €CTh
BOCIIPOM3BOJMTE TO, 9TO 3anoMHuad. Bee nu ynaetcs sanomuute? Kak nosro u
CKOJIbKO WHGOPMAITHH MOXKET JIEPXKATD NAMATH?

! ctouT NnoBTOPMTHL Namsitb — 310 ncuxodu3nonorniyeckuini npouecc, Npwu KoTo-
pOM YenoBek cnocobex GukCHpoBaTs B MO3re (3anOMUHATB), XPaHUTb U BOCNPOU3BO-
[T B HYXHbI MOMEHT paHee 3an0oXeHHylo nHdopMauuio, NPOLWNLIA onsiT (AeNCTBUR,
NepexmnBaHns 1 ap.).

Buizesisior BpOXAEHHYI0 (BHIOBYI0) W NpHOOpeTeHHY0 (MHAHBHILYATBHYIO)
namaTh. BpokaeHHasi MamsiTh NpOsBJsieTcss B Buje OesycnoBHbIX pediekcos,
MHCTUHKTOB, XapakTepHbIX st onpesieneHHoro susa. ITpuoOperennas mamaATs
COCTaBNIA€T OCHOBY MHIMBHAYAJIBHOIO TpHCTIOCOOHTENBHOIO nosenenus u ¢op-
MHUpYyeTcs B pesyiibrare oOygyetiusi. Ee Mexanusmbl obecieunBaloT XpaHeHue U Boc-
npousBenenue nHGOpMaliy, IpHoOpeTeHHoI B Teyerne Xusnu. IMeHHO aTOT BUJ
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NNaMATH HMeeT OrPOMHOE 3Ha4YeHue JLIs1 NOBEJIEHYECKOI OPHEeHTAalMH Ye10BeKa. Bes
CHOCDﬁHOCTH HaKallJInBaTh, XPaHHUTL U BOCIIPOU3BOJIUTH HH(I)O])M&].U{!O Helb3dA 111a-
HUPOBAaTh U OCYIIECTBIATE LlEIIECODGpﬁSHblE JielicTBYS, noNy4yaTh HOBbLIE 3HAHWA.

B uem 3akmiougercs ALOKa32HO, 4TO B MO3re 06pasyioTes Cle/ibl — 0TOOpaskeHn st
denomen namarn? [0TO; € YEM HENOBEKY NPUXONMIIOCH CTAIKUBATBCS B JKH3-
HU: pasHOOOpasHble COOBITHS, NOBEJIEHHE CBOe W IPYTHX
Jofied, SMOIMH, 3HaHNH, yMeHust. Bee 310 He ncyesaer Geccnejino, a coxpaHsiercst B
MO3Te B BUJIe NAMAMHBIX CIe006. ITO Clie/lbl HEPBHBIX MPOIIECCOB, KOTOPHIE TIPO-
LIJIY, HO COXPAHUNKCEH B KOPEe KOHEUHOTO MO3Ta.
o JaNOMHHAHHE — 37N0 3AKPENICHUE 8 NAMATU ONPEOENCHHDIX
" 3nanui. PaznyyaloT 3an0MUHaHe MEXaHHYeCKOe M OCMBIC-
JIEHHOE, HETTPOU3BONILHOE U IPON3BONBHOE (cM. cxemy). Mexanuveckoe 3anomuna-
Hue OCHOBBIBAETCsl HA 10BTOpeHnyn Matepnaia 6es ero ocmeicienmst. Opo tpeGyer
3HAYMTENHHBIX yeriuit u MHoro Bpemenn. [Ipu takoM ciocobe 3anoMuHaHus 3HAHKS
B TAMATH AEPIKATCA HELONITO, ¥ BCTOMHHTE MX B HYKHBIIT MOMEHT OYeHb TPY/IHO.
Ocmbicnennoe 3anomunanue NPOVICXONT TOT/IA, KOT/IA YeJI0BEK OCO3HAET TIPOYH-
TAHHOE, ITBITAETCA TOHATH, O Y€M WJIET Peub, ¥ 3alOMHUTh CyTh y4eOHOTO MatepHasa.
[Ipu TakoM 3anoMHHAHUK MaTepHall yCBAHBACTCS MMPOUSBOJINTEILHEE, YeM TIPH MEXaHH-
HECKOM, JIyullie (PUKCHpPYeTCst B CO3HAHMH, JieTye 1 B GouibliieM 0GbeMe BOCTIPOM3BOINTCSI,
a CJ1e710BaTe bHO, 3P HeKTHBHEE NPUMEHSIETCA TS PEIieHHs KU3HEHHBIX CHTYyalHit.
Henpousgonvnoe 3anomunanue npoucxoanT TOr/a, KOrja YeloBeK He CTaBuT
nepes; coboii Hestb YTO-T0 3aNOMHKUTD. Yaiie 9To Cy4aeTcst B COCTOSHUH CHABLHOIO
AMOIMOHATBHON0 BO30yxk/ienusi. YenoBek 110HeBoNe 3al0MIHAET To, 4T0 eMy MHTe-
PECHO, YTO KaXKeTcst HeOOLIYHEIM.
Ipouseonvroe 3anomunanue cBs3a10 OOBIYHO € CO3HATENHHBIM 3AMOMUHATHEM.
Orno TpebyeT onpesieneHHbIX BONEBLIX YCHIMIT O CTOPOHbBI Ye0BeKa.

\CC 32 5 2 TS _
KaK ML Xpamm I[Tpouece 3anoMUHAHMSA MOXKHO Pa3/leInTh Ha STarbl, KO
9 TOPHIE PA3NMYAIOTCH MMPOAOJIKHTENILHOCTBIO COXPaHEeHUst
undopmanuio?
nndopmarmn (puc. 177). Bouzenstiior Tpu Takux atana u
COOTBETCTBEHHO UM Pa3/iHyaloT CEHCOPHYIO, KPATKOBPEMEHHYIO M JIOJIFOBPEMEH-
HYIO TTAMSTh.

Kak MbI 3an0MHHAEM

G S ﬁ:&m gg.?::’e'ﬂuan Cencopnasi namsith — COXpaHeHHWe MH-
— dopMmali Ha BpeMsi, HYKHOE JUIsl BBIOJI-

o~ // " HEHWS! 3a/[aHVsl; OCYIECTBISETCS Ha YPOB-

¥ C He OT/IEJIbHBIX HEPBHBIX LEHTPOB U CBSI3aHa

/ C MOCTYNJIEHHEM HEPBHBIX MMITYJIBCOB OT

/ \ CEHCOPHBIX CHCTEM B KOPY KOHEYHOIO MO3-
N ra. OHa xpaHuT MHGOPMALNIO JIHIIE O

1 L L cekyHabl. B 310 Bpems BBHICHIME OTENBI
MUNVCEKYHAL! CEKYHAB! MUHYTH 4aCtl MM Mo3ra BOCHPMHMMAIOT CHTHAIBL, KOTOPHIE
Puc. 177, Tpaduk NPOROMXUTENLHOCTY NOCTYNMIM U3 OKpyXaiomeii cpeabl. Ecan

pasHsix BUAOB NamaTy. (3aganme. Mons3sy- ITOro He NPOHCXOAUT, TO MEHEE YeM 3a ce-
FICh PUCYHKOM, OOBSICHUTE, KaK M3MEHSETCH KYHJIY 3TH Cle/ibl CTHPAIOTCS U CeHCOPHas
NPOLO/XHATENIHOCTE Pa3HBIX BAAOB NAMATH. ) TIaMATEH 3aN0JMHAETCH HOBBIMH CHTHAJIAMH.

s \} -
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Hudopmaiusi, KoTopas NpUBAeKIa BHUMAHHE Y€JIOBEKa, IePeactcst B KPaTKo=
BPEMEHHYIO NaMATh, T/I€ OHA COXPaHAETCst KOPOTKHIT CPOK (0T HECKOJNILKUX CeKYH/L
10 HECKOJIBKUX MUHY'T). ITO BPeMs HY)XHO JU1s pellieHHst MTHOBeHHBIX 3a/1a4. Ecniu
uHGOPMAIIHS He TOBTOPSETCS, OHA MCYe3aeT U3 NaMATH, HE OCTABJISAS OLLYTHMBIX
cnesioB. YCTAHOBICHO, 4TO MOST YeJIOBEKa OIHOBPEMEHHO MOXeT repepaborath 1
3aMOMHUTD JIMLIL OnpeaesieHHb o6bem nudopmarn. Ol cocrasnsier 7 + 2 uH-
(opMaIMOHHBIX CHTHAMA (CIOBA, NPeaAMeThl, CHMBOJLL 1 T. 1.). Hanpumep, Mol
JIerKo 3alloMuHaeM Homep TenedoHa, KoTOPbiilt 00bIYHO He npesbiaet ceMu iudp.

Baxknasi ans yenoseka uHGopMaIis U3 KPaTKOBPEMEHHOI MaMsTH NePeBoaAuT-
cst B nosrospemernyio. [lepexoz uxdopMaiimn 13 KpaTKoBpeMeHHOIT B JoNroBpe-
MEHHYIO NaMsiTh Ha3bBAOT npoleccoM obbeynerns cnenos namsitu. Jlonrospe-
MEHHas! IaMATh 00eCnednBaeT TUTeNbHOE COXpaHeHe 3HaHuil, 00pa30B, Nepexn-
BaHUI{, KOTOpbIE 3aTIOMUHAIOTCS TIOCIE MHOTOPA30BOr0 UX NOBTOPEHUS ¥ BOCHPO-
M3BEeHUsl. JTO TAYOMHHAs 1aMsITh, XPaHSIIAs CaMoe BaXHOEe U HeoOXOLMMOoe.,
B Hy;KHBIT MOMEHT MBI He BCEI/1a MOXeM BOCITPOU3BECTH TO, YTO HE OYEHD CBA3AHO
¢ Haweil nesrensHocThio. OIHAKO JIoKa3aHo, yTo HHGOpMaIHa, KoTopas nonajia B
JIONTOBPEMEHHYIO NAMSITh, MOXKET COXPAHATHCS YaCaMu, JIHSAMU, MECSITIAMH, TO/[aMH
H JIaKe B TeYeHNe XKu3HH YesoBeka. Ecaii Obl 3T0ro He MPoMCXOaUIIo, Mbl HE CMOTJIH
6w1 monyyarh 3Harust. OCOGEHHO NMPOYHO 3AJI0KEHbl B TAMATH COOBITHS, IPOM30-
1e/ve M0/l Bo3/1eiiCTBUeM CHIIBHBIX IMOLHIL.

CpasruBasi (yHKIMH KPAaTKOBPEMEHHOI W JI0JIFOBPEMEHHOI MaMsITH, MOXHO
CKA3aTh, YTO B KPATKOBPEMEHHOI TAaMsITH Mbl <)KHBEM», 2 B JIOJITOBPEMEHHOT naMsi-
TH XPaHUM 3HAHUSI, KOTOPHIC MPEJOCTABJISTIOT CMBICII Halnero cymectsoBanust. Ca-
Mo ofpallleHre K MPOLLIOMY OTTBITY HeOOX0AMMO JLTs HOHUMAHUS CErOIHAIIHEro u
sapJisiercst (hyHKIMel NoNroBpeMeHHOI TaMATH.

Nudopmanuio B 1oNTOBpeMeHHO0iT naMsiTH MOXKHO NOAENHTH Ha IPOLIEeYPHYTO H
JIEKNIaPaTUBHYIO ITAMATE.

IIpoueaypuas naMaTh — 3TO NaMsATh Ha NeHCTBUSA (YTO M KaK HY)XXHO CI€NaTh),
c1eq1bl KOTOPOi Haxo/isTCsA B NOIKOPKOBBIX CTPYKTypax Mosra. B npouenypHoit na-
MSTU Yale BCero 3a/1eHCTBOBAHBI pa3Hble CeHCOPHBIe (3PUTENBbHbIE, CIyXOBhIE,
OGOHSITEIbHBIE 1 JIP.) U IBUTaTeNbHBIE HEeHTPbl MO3ra, KOTOPhie 00eCrieqnBaioT crie-
uUYHOCTE BBITIOJIHEHNS IEHCTBUIT ¥ HABHIKOB. ITa Pa3sHOBUHOCTH JIOJITOBpe-
MEHHON MaMATH XPaHUT HHGOPMAIIMIO 0 TPUYNHHO-CENCTBEHHBIX CBABAX MEXIY
cobprrusiMu. [10aTOMy MCTIONIB30BaHKE MPOLEYPHOT NamMsATH B NOBEIEHUN MOXKeT
OCYIIECTBNATHCS 6€3 0CO3HAHMUSA IefiCTBHIT, KOTOPBIE HYXHO BBITTOJIHUTD.

JleknapaTHBHAS NAMSTh — 9TO 3ANOMUHAHKE OOBEKTOB, COOBITHIH, BMM30/IOB,
iy, MecT 1 ap. PopMupoBaHue TeKIaPaTHBHO NaMATH CBS3AHO C IETENTBHOCTBIO
BHYTpEHHeIl NOBEPXHOCTH BUCOYHBIX fl0nieli OONBIINX Mosmyinapuil, B TOM Yucye
cTpyKTyp Tanamyca. Takas mamste dopmupyercst nocratouHo 6Geictpo. MHorna
roc]ie OIHOPa30BoTo COOLITHS UHGOPMAIKS 3aATTOMUHAETCS Cpasy U HaBcera. ITa
PasHOBUIHOCTH JIOJINOBPEMEHHOM MTaMsATH 4acTo 6a3upyeTest Ha acconuaium, Jeii-
CTBUM KaKuX-To pasjipaxkuTeneii. Hanpumep, nosiBneHne B MecTax neTcrsa Bhi3bl-
BaeT BOCIIOMHHaHHus 00 3TuX rojiax, cobbusix. IMeHHO ¢ NOMOIIBIo lek1apaTHB-
HOIT TAMSITH MBI Pa3/IYaeM 3HAKOMbIe U HE3HAKOMBIE TPE/IMETHI, MECTa, COOBITHS.
OHa siBAsieTcsl 0CO3HAHHOIL, TO eCTh YeJIOBeK 3HaeT, Kakylo HH(OPMAIHIO HYKHO
Bocrpon3Bo/iuTe. O6e (nponenypHas v NeK1apaTUBHas) PasHOBHAHOCTH NaMATH
obecneynBaioTCst PasHbBIMU CHCTEMAaMH MO3Ta, OZIHAKO NaMATh — 370 QyHKIMs 1e-
JIOCTHOTO MO3Ta.

OBOBLUNM 3HAHHNSA

[TaMATH ZIeNAT Ha BPOXKAEHHYIO, KOTOpas CyIIeCTByeT B BuJie 0€3yCIOBHBIX
pedneKcoB ¥ MHHCTHHKTOB, ¥ NPHOOPeTeHH Y0, BOSHUKAIOIIYIO B IPOLECCe HHIMBI-
JAJTIHOI'O PasBHTHSI YeJI0OBEKA. Y YHThIBasA BPEMs MPOSTBIEHIS, PAsJIMYaioT CEHCOPHYIO,
KPATKOBDPEMEHHYIO U JIOJITOBPEMEHHYI0 ITAMSATb.

MAMSITE. MEXAHW3MEI NAMSITH 219
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JloarospeMeHHYI0 NaMATh AEAST TaKKe Ha JIEKTapaTHBHYIO M NPOLELYPHYIO.
ITponenyprast naMsTh — 3TO NAMSITh Ha IGMCTBHSA, YTO M KaK HYXHO JienaTsb. Jlexna-
PaTHBHAs NAaMSITh — 9TO NAMSATH Ha cOOBITHS, peaMeTHI, 00LEKTHI, MecTa U T. 11. ITa-
MSITb — (DYHKIHS] TIEJIOCTHOTO MO3Ta.

NMPUMMEHMWUTE NONYYEHHbLIE SHAHWUA

Buifiepume npasunvriviii omeem (00un uau HECKONLKO)

1. BuibGepure nipaBusibHoe yTBepKAcHHe: 1) «NaMsATh TOMOFA€T Y€JI0BEKY OBJIAACBATD 3HA-
HHUSIMH, KOTOPOE HAKOTTHJIO YeJIOBEHeCTBO?; 2) «aMATh CYUecTBYeT Ha JIelicTBUS, YTO
M KaK Hy’KHO JIeNlaThe: a) TIepBoe yTBepx/IeHNe npasuiibtioe; 6) BTOpoe yTBepiacHIe
TPABIIILHOE; B) 004 YTBEPIKACHHUS TIPABIIbHBIC; I') 06a YTBEPIKACHHS! HEIIPABUJIbIbIE,

2. YKOKHMTE NPaBHIBHYIO TIOCHE0BATEIbHOCTE (POPMHPOBAHHS HIAMATH: 4) HEPBHbIC MM-
nysecn; 6) pasppaskurtend (C1oBo, 3ByK); B) ClieliH(HYECKHE HEPBHBIE npoueccsl B
Gosbimom Moare; 1) Bo36yX/1eHHe HEPBHBIX HEHTPOB.

3. OxapakrepusyiiTe BH/Ibl 32aIOMMHAHHA,

§ 79. BUbI IAMATU. PABBUTHE IIAMSITH

BCNOMHMTE  pasHOBHAHOCTH NAMSATH,

Knio4YeBbie NoHATUA U TEPMWHBI: MOTOPHasR NaMATb, SMOLMOHaNnbLHan namaTe, 06-
pasHan NamMaTh, CNOBECHO-NOTUHMECKan, MKW CMBLICNIOBas, NaMATh, aocnpousseae

Hue, 3abbisanme.

Kakue ecTh BH/IbL
naMaTu?

( MOTOPHAHA \
BAMOMHUHAHNE
M BOCIIDOM3Be/ienue

o i I

7 )
SMOLIMOHAJIBHAH

NAMATE YYBCTE
o iy

~

( OBPA3BHAS
cnyxosas, 3pUTeSbHAS, |—|

BKYCOBaH,
\_ oborsTENbHAA )

a ™)

CJIOBECHO-

coge TeJIbH
i s

Buaw! namaTu

~

[BHHHHAMHTH
- 4
&

JIOTUYECKAA |-

Vuursisasi nyTh ycBoeHus MH(GOPMAlMY, XapakTep BOC-
NPUSATHS,, Ha KOTOPOM OCHOBBIBAETCS NaMSITh, PasinyaioT
ueThIpe BW/la NaMSTH: MOTOPHYIO, SMOIIMOHATBHYI0, 00pas-
HYI0, C/IOBECHO-JIOTHYECKYI0 (CM. cxemy).

MoropHas naMsTh — 3TO 3alIOMUHaHKE 1 BOCIIPOU3BE-
nieHue JIBMKeHWH. PasBuBaeTcs paHbilie APYTHX, SABJISETCS
OCHOBOH JIBUTATENBHBIX HABBLIKOB M OOBIYHBIX JIBVKEHUI,
a Take (hopMHPOBaHUS Pa3IMYHBIX NMPaKTHYCCKUX Jieii-
CTBWI ¥ TPYIOBBIX HaBLIKOB. Braroapsi 910l naMsaTy Mol
cnocoOHBI BHITTOJHSATH CaMble CJIOKHBIE JIBMXKCHWS: YYUM-
Csi XO/INThb, TAHIIEBaThb, NNCATb, BUPTYO3HO UrPaTh Ha My-
3BIKATBHBIX HHCTPYMEHTaX W JIp.

IMONMOHATBHAN MAMATh — ITO namaATb yyBeTB. OHa
XPaHUT M BOCIIPOW3BOJAUT TEPEKUTHIE YEJIOBEKOM YyB-
CTBa, KOTOPBIE He McYe3aloT GeccieiHo, a OTKIA/bIBAIOTCS
B NMaMsiTH M BCTIOMWHAIOTCS TIPH ONpeJIeIeHHBIX 06CTOS-
TEJbCTBAX. ITO CBUAETENBCTBYET O TOM, YTO SIPKHE COObI-
THSI OCTABASIIOT B Hauiel namsith raybokue <«criefbi» W
ray6oxo (MKCHPYIOTCSI B HALIEM CO3HAHUM.

Hasl AMATH — 3TO COXPaHeHHe B HaMATH M BOCIIPO-
M3BE/ICHYE KOI7IAa-TO BOCIPUHSITOTO XXU3HEHHO BaXXKHOTO 00b-
€KTa, ero NPOCTPAHCTBEHHOIO PACTIONOXKEHNH, 1[BeTa U T. TL
OHa cBsizaHa € COOTBETCTBYIONIEi CEHCOPHOH CHCTEMOH, 1o-
9TOMY BBIJIE/ISIOT 3PHTEJIbHYIO, CJIXOBY10, BKYCOBYIO, 00OHSI-
TeNbHYI0 00pasHylo NamsaTh. ITU PA3HOBU/IHOCTH TaMsITH
MMEIOT 3HAYEHHE B CaMbIX pa3HooOpasnbix cepax yesopeye-
CKOIT ieATenbHOCTH. Hampunmep, 1 XyIO/KHUKA BAKHA 3pU-
TesbHast O0pa3Hast MAMSITB, /11 MY3BIKAHTA — CJIyXOBast N T. JL.

CroBecHo-0rHYecKas, Wil CMBICJIOBas, MAMSATh —
ITO 3aNIOMMHAHNE H XPaHEHWE B MAMSTH, a 33TeM BOCTIPO-



M3Be/ICHNe TIPOYUTAHHBIX MM YCJIBINAHHBIX MbicaeH B ciosecnoi ¢dopme. Tlpu
OCMBICJICHHOM 3allOMMHAHWY Y€JI0BEK onepupyer, 00bIMHO, NMPEACTABACHUSAMY H 10~
natusamu. Hanpumep, Bol Ha ypoke 3anommnaere obbsicienye yuntessi. IIpy Boc-
MPOM3BEICHWN B MEPBYIO 04ePe/ib BCIOMHHAIOTCS MOHSITHS], C KOTOPBIMU NMPHILLIOCH
nMeTs 16510, 1 06001menns. Yenosek nerye scriomunaet obiee, 4eM KOHKPETHOE.

O6BLIYHO pasHbBIC BU/BI IAMSITH TECHO CBsi3albl MeX/Ly co60it M HUKOI1a He «pa-
60TAI0T> H30IMPOBAHHO.

Yem XapaKTepH3yeTcs ITamaTe XapaxTepu3yercsl ONPEe/IEHHbIMH KadecTBaMH, B
namsy?  TOM YHCTIE: CKOPOCTBIO 3alIOMWHAHMS, TOYHOCTBIO BOCHPOM3-
BEJIEHHS], POYHOCTBIO COXPAaHCHUS! M CIIOCOOHOCTDIO K ObIC-
Tpomy Berniomurannio. KosmuecTso nosroperuit, HeoOXOAMMBIX JUIsi TIOTHOTO 3aII0MH-
HAHMSL ONPEENeHHOr0 ofbeMa MATEPHaA, CBH/ETEIBCTBYET O CKOPOCTU NaMsiTh.
To4roCTs NaMATH ONPEAEIACTCS KOJHYECTBOM MPABU/IBHO BOCIIPOM3BEICHHOM WH-
¢opmarinn npy BcnomMuHanum. Bocnponsseienye ee Yepes JiBa-TpH JIHA XapaKTepusyer
NPOYHOCTH COXPAHCHMS NaMsITH. JL/1s1 PasHBIX BUJIOB TPY/IOBOI ICATE/IBHOCTY BAXKHBIMM
ABJISIOTCSL T€ WM MHBIE KayecTBa namsith. Ho nanGonsiiee 3naueHue Mveet crocob-
HOCTb BOBPEMSI BCOMHHTB HEOOXOIMMYIO B TAHHBIN MOMEHT MH(POPMALHMIO: MaTeMa-
TUYECKYI0 (hopMyITy, PaBIIO KOHKPETHOTO JIeCTBHS, cTopHyeckuii haxr v ap.

HUHTEepecHoO 3HaTh, YTO... U3BeCTHb Cny+amn PeHOMEHaNLHOM (OT rpey. gpeHome-
HOH — HEOObIYHbIA) 0BPa3HoN NamsiTh. Y MHOIMX BbiAaioLmMxcsi KOMNo3nTopos Obina
¢eHoMeHaNbHas NamsTe Ha8 MY3bIKa/IbHbIE BNEYATNIeHUS: YCLILLIaB OAMH Pa3 ClIoX-
HOE MY3bIKa/IbHOE NPON3BEACHNE, OHM MOITIM €0 38MNUCars HOTaMK, BCIOMHUTE Ye-
PEe3 MHOrMe rogel Nocs1e BOCHPUSITHA M TOYHO Bocnpouasecty ( B.A. Mouapr, Ceprei
PaxmannHos v gp. ). '

KaK Mt BOCHDOHISOIERE BocnpouasezieHae — 3mo npoyecc NPUNOMUHAHUS onpeoe-
(BCTIOMMHAEM) TO, 4TO JEHHBIX SHAHULL U USTONCEHUE UX 8 TI0ZUMECKOT NOCIE006ament-
b}

sanomuuy? HOCMU. OnHo cBs3aHO € MCTIOMH3OBAHMEM CJIEI0B, KOTOPLIE
coxpansiiores B namsiti. Kak u sanommnanmye, Bocrpousse/ie-
HHUe MOXeT ObITh HEMPOM3BOJILHLIM ¥ MPOU3BOILHBIM. TOTIOK K Henpou3eobHoMy
eocnpouseedenuro Moxer ObITh He3HAYUTEBHBIM. JIOCTATOYHO BCNOMHWTD, KakK BbI
NOULIA B NEPBBLIT KJIACC, ¥ CPa3y € 9THM COOBITHEM BO3HUKHET Psijl BOCTIOMHHAHMIA,
Jl1si npou360nbHO20 60CNPOU36EOEHUR HYKHBI BOJIEBBIE YCUIIUSI CO CTOPOHBI
YEJOBEKA, €ro JKeJldHWe BCMOMHUTDH YTO-TO KOHKpeTHoe. Hampuwmep, Bbl xoTute
BCIIOMHNUTH MaTepuall, KOTOPLIH M3y4any Ha Npeasyliem ypoke. ITpunovmuranve
B 3HAYMTENBHOH Mepe 3aBUCHT OT TOro, Kak MH(OpPMaIMs 3a/10KHNACh B MaMATh.
Ecmm yuenyk Xoponio yCBOUA MaTepHAIL, TO M BCIIOMMHAET €70 JIETKO, €CJIU TLIOX0 —
Ha MPUNOMMHaHKEe TPATHTCH MHOIO YCHIMH.

Kak u Bce pyHKIMM Opranuama, NamsiTh MOKHO Pa3BHBaTh,

TPEHUPOBaTh M YKPerUisiTe. YToGnl Nporecc 3anoMUHAHWS
NPOXO/IHA MPOAYKTHBHEE, CEAYET MPWIEPAKUBATHCS ONPeeNeHHbIX NPABUIL.

Kak pa3zsuBaTsh namsts?

Hpasuno nepeoe — crpemutech 3aUHTEPECOBaTh cebsi TTPEZIMETOM, KOTOPBIil
U3yvaere, W TIOHSITh, HACKOJIBKO HY’KHbI 9TH 3HAHUSL

Hpaeuno emopoe — cocpenoTounBailTe BHUMaHWE Ha U3YYEHHOM.

IHpaeuno mpemve — ocvpiCaMBaiiTe yaeOHBIN MaTepHasl, KOTOPBI H3y4aeTe.

Hpaeuno wemeepmoe — pacnpejessiite yueOHbIII MaTePHaT Ha OTJEJbHBIC
CMBICTIOBBIE O10KH, HAMPUMEDP YUWTE CTHXOTBOPEHHE CTPOhamMm.

Hpaeuno namoe — ycTaHaBIUBaNUTE JOTHYECKYIO TOCAEIOBATENBHOCTD B 33110~
mMuHaiuy. B aToM BaM nomoskeT akTuBHast paboTa HaJl MaTepHaioM (cocTaBleHHe
T1aHa, KOHCIIEKTa, CXeM, KOTOPbIE TI03BOJISIT BOCTIPOM3BECTH TOCIEI0BATENBHOCTD
W3JI0KEHHS U CMBICJIOBBIE CBSi3N). ITO HamHOoro adrbex THBHEE, 4eM MHOTOPA30BOe
NePEYNUTHIBAHNE TEKCTA.

Hpaeuno wecmoe — npyiaBaiiTe S3MOLMOHATBHYIO OKPACKY TOMY, YTO HYXKHO
3ATIOMHWTb.

BWAbI TAMSITU. PASBUTUE MNAMSITU 221
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Ilpaguno cedvmoe — cocpenoToymBaiiTe BHUMAHUE Ha TIPEJIMETE, KOTOPLIi
usyuaere, M3beraiiTe NOCTOPOHHUX Pas/PaKUTENeH.

Ilpasuno eéocvmoe — cTpoiiTe NPoONECC 3AIIOMUHAHNS Ha ACCOLMAIMSX, TO €CTh
nonoGHbIX ceelenysix. Hanpumep, Ko kaMepbl XpaHeH s COBNAJIAET € TOJIOM POXKIe-
HMA Balero Jyyniero aApyra. OaMiis MOXKeT acCOLMMPOBATBHCSA € ONPEEEHHBIM
BIIOM JlesiTebHoCTH — CItiocapenko, ¢ nmerem — Bacuaerko i T. 1.

Ilpasuno deénamoe — NOBTOPSIITE N3YYEHHOE. ITO CBS3AHO C TEM, YTO LIS 34110
MUHAHHS HY)KHO BPeMst /LISt OOheIMHEH sl CJIEI0B NaMATH U Niepexo/ia HGOpMaIum
M3 KPATKOBPEMEHHOIT B JIONMOBPEMEHHYIO NaMsiTh. TaKoe JIBYXCTYIEHIATOE 3aII0MH-
HaHue uMeer Grosorirdecknii cmbic. OHO NO3BOJISET OT/IE/NTH KUIHEHHO BAXKHYIO
urdopManHio ot ciayyaitHoil. Ho nosesno re mo60e noBTopenne, a 0CMbICEHHOE.
IenecoobpasHbiM MY MOBTOPEHNM MATEPHAIA SIBJIAETCSA €r0 WCTONb30BaHUe JIs
peuieHHs1 ONpe/ieIeHHbIX MPaKTHYecKuX 3a/ad. He HyKHO nbitathest GbiCTpO 3amo-
MMHAaTb, TOCKOJIBKY TO, YTO OBICTPO 3anOMWHAETCS, ObICTPO 1 3a0BIBaeTCH. “

TTonesno i 3aGemanme? MP! BCE XODOUIO 3HAEM, YTO B NaMSITH OTK/IAIBIBAETCS
JWHIb He3HaYMTeNbHas YacTh MHGpOPMalMH, KoTopas To-

CTyTIaeT B MO3T OT OpraHoB 4yBcTB. Bosnbuias gacts 13 Toro, 4ro 6bL10 B HalelH na-
MATH, 3a0biBaeTcst. 3abbIBaHHE SBJIACTCS TaKMM Ke HEOOXOMMBIM MPOLECCOM, KAk
¥ NaMATH, TOCKOIBKY 0beperaeT Hall MO3I OT NEePerpysokx.

Yyenbie-neiipodusnonory jokasam, 4To U3 Beeil vrdopmanyy, NOCTynalonei B
MO3T, B IOATOBPEMEHHOM MaMATH coxpansercsi smnib 1 %. Takyum obpasom: 1) B non-
TOBPEMEHHON MaMATH WHGOPMANMIO JIyuIe XPaHUTh B YIJIOTHeHHO# (opme B BHjIe
(hyHIaMEHTAbHBIX 33KOHOB, 3aKOHOMEpPHOCTE#, 00001enuil, NoHsaTHil; 2) MO3T OT-
GUpaeT B IONTOBPEMEHHYIO NAMSITE B OCHOBHOM HEOOXO/IMMY 10 MH(OPMALIHIO.

¥ yenoBeka npoece MPUHATHS PEIIeHHs! O TOM, YTO BajKHee JUisl 3alIOMMHaHMS,
no Gonpieii yacTh siBnsiercs cosnareapiniv. [loatomy Bo Bpems opranuzaum o0y-
YeHUS BOKHOM siBAIsieTCss MOTHBAIMS y4eOHOM e TeNbHOCTH YieHUKa (3a4eM MHe
9TH 3HaHUA?) U NOBTOPEHKe, KOTOPOoe CNOCOOCTBYET MePexoy HyKHOU WHGOpMa-
MM B JIONITOBPEMEHHYIO MaMSITh,

OBOBLMM 3HAHUS

ITamsite xapakrepusyercsi 06beMOM, CKOPOCTBIO 3aNOMHWHAHMSI, TIPOYHOCTBIO
COXPAaHEHMS!, TOYHOCTBIO BOCTIPOM3BEJIEHMSI U CTTOCOOHOCTBIO K HBICTPOMY BCITOMM-
Hanuio. Bee 911 xapakTepueTHKY NamMsaTH SBASIOTCA MEAMBUAYaTbHbIMH. [TamaTs
MOYHO Pa3sBUTh ¢ MOMOIIBIO CrienuaiabHou TpeHuposky. [lamsTe — ovens uennoe
KauecTBo, ee HeoOX0/MMO HE TONBLKO pa3sBuBaTh, HO ¥ Gepeyb, HE OTPaBsis MO3T
AJIKOro/1eM, HUKOTHHOM, HaPKOTHKAaMM. ITH si/Ibl HapyHaloT Kposoobpalienye B
COCY/lax MO3Ta, PaspylaloT CBSI3H MeXKAY KJIeTKAMW W CaMH HEPBHbBIC KJIETKH.

NMPUMEHWUTE NONYHEHHDLIE 3HAHWUA

Buibepume npasunvhviii omeem (00um unru HecxonwvKo)

1. BuiGepure Bua namsti, KOTopasi 06eCTICYMBAET 3aTIOMHHAHKE, COXPAHEHHE W BOCTIPO-
M3BECHHE ABMXKEHNI: a) MOTOpHAs; 6) IMOLMOHATEHAS; B) 00pasHast; r) CMbICIOBas,

2. BuibGepute BH naMaTH, KoTopas 06eCTIeUHBAET 3aMOMMHANNE, COXPAHEHHE W BOCTIPO-
HBBEIeHHEe YYBCTB: 4) MOTOpHas; 6) aMOIMOHA/IbHAS; B) 00pasHast; ) CMbICJIOBas.

3. Buibepure BuA namsith, kotopasi Obina CBONCTBEHHA aBCTPMIICKOMY KOMITOSHTOpY
Bonbgranry Amazgeio Moiuapry M 1103BoJisia €My JIerKO 3allOMMHATh, XPaHMTh M
BOCITPOM3BOJMTE MYSBIKY: a) MOTOpHas; 6) sMonMoHaibHas; B) obpasHas; r) CMbIC-
JNoBas.

4. Bribepute BHI naMsTH, KOTOpast 06ECTIEYHBAET 3aTIOMMHAHKE, XPAHEHUE M BOCITPOM3-
BeJIEHHE TIPOYHTAHHOTO: a) MOTOPHast; 6) SMOLMOHATbHAS; B) 06pa3Has; r) CMbICAOBas.

3. CxoHcTpyupyiite OTBet B BUzie namstTkH «Kak pasBHBaTh aMATh».
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HAOKAXEM HA NPAKTHUKE
NPAKTHYECKAS PABOTA Ne 8
Te ma: MccnegoBaHme pasHbiX BUAOE NaMaTH
O6opyaoBauHe: KAPTOYKH C PHCYHKAMH, TEKCTOM, 1 pamu (npuiowcenue 4).
Xoa pabors
1. Uccnepyiite KpaTKOBPEMEHHYIO TIAMATS.
2. Wcenepyiite J0TOBPEMEHHYIO TTAMSITD.
3. Hcenepyifte TOTMYECKYIO W MEXAHHYECKYIO TIAMSITH.
4. Uccnenyiite c0BeCHO-NIOTHYECKYIO TIAMSITh.,
5. Cuenaiire BBIBOABL

§ 80. BUO0JOTHYECKUE PUTMBI KAK
®U3NOJOTHYECKASI OCHOBA
YEPEJIOBAHMSI CHA U AKTUBHOCTH

Knioveebie NOHATHA U TepMUHBL: BMopuTMbl, XpoHoBuonorus, Guonornueckune ya-
Cbl, COH, CHOBMAEHME.

. — T ——— Buonornyeckne puTMsbl, Wi GHOPHTMBI, — 3TO PErysip-

pirvs?  HPIC KOJIHYECTBEHHBIE U KAYCCTBEHHBLIC U3MCHEHMS JKH3-

HEHHBIX NPOIECCOB, KOTOPbIE TMPOMCXOAAT Ha BCEX yPOB-

HAX JKH3HW — MOJIEKYJISIPHOM, KJIETOYHOM, TKAHEBOM, OPTAHHOM, OPTaHU3MEHHOM,

nonyisuMoHHoM ¥ 6uocheprom. PasmigaoT sHeninie v BRyTpeHHHE OHOPUTMBL

Brewnue 6uopummsl CBS3aHH ¢ PACTIONOKEHWEM 3€MJIH B KOCMHYECKOM TPO-

CTPaHCTBe, ee BpallleHHeM BOKPYT cBoeii ocu M Bokpyr Comnnna. K enympennum

Guopummam oTHOCAT, HAIIPUMEDP, PUTM JBIXauus, cepuebuenus, NHIeBaperms,

BbijiesIeHHs. BHOPUTMBI MMEIOT PasHy10 NEPHOIMYHOCTD: JIONN CEKYH/IbI, CEKYH/IbI,
MMHYTBI, CYTKH, MECsi11, roj1, onpeieleHHoe KoauyecTso JsieT (puc. 178).

Bonslie Bcero uayuennl cymounvie Guopummot, CBSI3AHHBIC ¢ BPAIICHHEM 3eMIH
BOKpPYT cBoeit ocy. Kak 1 Bce a/ianTaiMoHHbBIe CHCTeMbl OPraHU3Ma, OHM CJIOKUITUCh
B MpoIecce 3BOJIIMN. «MeTpoHOMOMs 3TOT0 GHOPHTMa SIBISETCS ZUNOMailamyc —
OT/1eT POMEXKYTOYHOTO MO3Ta, KOTOPLIi peryiupyeT )KU3HEHHO BaXKHBIE POLECChI.
CyTounbie GHOPUTMBI KOHTPOJIUPYIOTCS «OUON0ZUMECKUMU HACaMu». ITO NPUCTIO-
coOuTenbHbl MexanuaMm, obecrnednBaloNniiii cnocoOHOCTh JKWBBIX OPTaHW3MOB
OpHeHTUPOBaTLCS BO BpemeHn. OH OCHOBBLIBAETCSH Ha CTPOTO NepHOAMYecKuX GH3UKo-
XUMWYECKMX Tpoleccax, KOTOphle NMPOUCXOoAsT B opraHuame. Camprii BakKHBIH
CYTOYHBLII PUTM Y€I0BEKA — YePe/IoBaHue CHa U akTHBHOCTH (6opcTBOBAHNS ).

Yro Takoe con? COH — MO nepuoduueckoe PyHKUUOHATLHOE COCMOAHUE
OPZAHUIMA UENOBEKA, KOMOPOE XAPAKMEePUIYEMCa 8bIKII0-

[P

Lonv cexyHast: CexyHobl: a — BAOX; MuHyTHI: ronoaHas CyTouHbIe: COH —
a — HEPBHLIE UMMYNLCLI; 6 — BBIAOX nepucTansTMka 8KTUBHOCTb
6 — cepoeyHLIl LK Xenynka

Puc. 178. NepuoanyHOCTE GUOPUTMOB OpraHuama Yenosexa
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UEHUEM COHANUA U CHUNCEHUEM CROCOOHOCTLL HEPEHOTI CLCTEMbE OMBEUamy HA 6HEll -
Hue pasopaxcumeni. Bo Bpemsi CHa 3aMEUISIETCS 4ACTOTA JILIXATEBHBIX IBHKEHMIA.
CambiMB XapakTePHBIMM NPH3HAKAMH COCTOSIHMS CHA SIBJISIOTCS TUITHMHAS H/1€K-
TPUYECKasd aKTUBHOCTE MO3ra W MBI, JIBMXKEHHS Tas. JNEKTPHYECKYI0 aKTUB-
HOCTbh MO3ra MOXHO OTIPEJIE/INTE € NOMOIBLIO 3nekTpoatnedatorpada, KOTophii
aanycniBaer KoseGanus B MO3Ie pasHbiX BOAR: aibda-, GeTa-, TeTa- U eapTa. 3a-
ouch GUKCUPYeTCst Ha asiekTposniedasorpamme.

YCTaHOBJIEHO /IBa BI/la CHA: MEJUICHHOBOTHOBOM (ME/LIEHHbII) 1 GHICTPOBOHO-
BOi (GpicTpuiit) (puc. 179). Ha ocxosanym anexTposniiedaiorpadueckoil KapTunbl
COH YCJOBHO pasjenviu Ha Takve ocHosHbie daswi: I — gpemora (1-7 mun);
I - «conubie BepeTenas, KOTOPBIE CONPOBOKAAITCS BEPETEHOOOPAIHBIMI PUTMMY-
ubiMu koseGanusivi; 111 1 IV — npeo6aaialor MeUTeHHbIe JIebTa-BOHD), OTCIOfIA
Y Ha3paHue /IeJbTa-CoH; V — nosserye ambgha-BosH, Kak Obl COCTOsIHUE TPOOYK/IEHMSL

Iepsrie yerpipe asl XapaKTepU3yIOTCst CHUKEHNEM 3/1eKTPHYECKOI aKTHBH
KOPBI KOHEYHOTO MO31a (TIPeo6.1a/IaloT ME/IEHHBIE BHICOKOAMILIUTY/IHBIE TeTa- H J1eIb-
Ta-BOJHDI), Pacc./1abIeHIeM CKEeJIETHBIX MBILLILL, OTCYTCTBHEM IBMAKEHMI I3, ITH pu-
BHAKH THITHYHBI JUTsL TAK HASLIBAEMOIO MEOIEHHO6OIHO6020 CHA (MEAJICHHOTO CHa).
Tax, B cocrosHym akTUBHOCTH Ha 3neKkTposnIedaIOrpaMye NpeobaaoT athha- u
GeTa-BOJIHBI, BHICOKAs 4ACTOTA HIEKTPHYECKOH aKTHBHOCTH MBI YKA3BIBAET HA TO,
YTO CKEJIETHBIE MbIIULbI HAIIPSUKEHbI (MOIEPIKHBAETCSE TOHYC MBILITL), IBM/KEHUS 17143
YKa3bIBAIOT Ha BOSHUKHOBEHWE HEPETYJIAPHbIX SNEKTPHYECKUX UMITYJIbCOB,

B nsToii dase cna, naspisaemoii Gbicmpoeontoevim cnom (GbICTPEIM CHOM),
koropast AnTest 20-30 MuH, perncTpupyioT GhICTPBIE ABUKEHMS (7123, HAIPSKe-
HHSI MUMWYECKHX ¥ cKesieTHbIX Mbinl. Jlotom ona onsth cmensiercst PayGoKuM
MeJL/IEHHOBOJIHOBBIM cHOM. Takue nepuosyeckue koneGanus NPOUCXOAT B Teye-
HHE BCETO CHa.

Vcenenosano Takske, 9T0 HOYHOI COH He SIBJSIETCSA OJTHOPOIHBIM W TIEPHO/IHYECKH,
MPAKTUYECKH Yepes Kakibix 1,5 yaca, Me/UIeHHbIe HH3KOYACTOTHBIEC PUTMBI 3/IEKTPOIH-
ueasiorpaMMBL CMEHSIOTCA OBICTPHIMH BBICOKOYACTOTHBIMM PUTMAMH, XapaKTePHBIMH
AN nepuosa akTMBHOCTH. OH COCTOMT M3 YeTBIPEX-TISITH MKJIOB, KaAJIblii M3 KOTOPHIX
HAYMHAETCS CTA/MEl MEUIEHHOTO CHa M 3aBEpPIIACTCS! CTa/iuell ObIcTporo cHa.

Y4erble 01y CKaIoT, 4T0 OBICTPOBOJIHOBOI COH CBSI3aH € aHAJIN30M W 06paoT-
KOii nHGOpMALMY, B Pe3ybTATe YEro BO3HUKAT CHOBH/ICHUS.

SOOI DDBD DD
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Puc. 179. ®asul CHa YENOBEXA Ha NPOTAXEHUM HOYU
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o CHOBH/IEHMS] M3/1aBHa 1IOPAXKAIOT W BOJHYIOT AI0JieH cBOEH

" TaMHCTBEHHOCTBIO. OIHAKO M3YYEHME NIeATENBHOCTH MO3-
I BO BPEM$ CHa HE JIAeT HAaM OCHOBAHWI CBS3LIBATL CHOBMJICHMS! C BAMSIHHEM Ka-
KMX-TO CBEPXbECTECTBEHHBIX CHJI. CHOBHICHHSI UMEIOT 1IOJTHOCTBIO MATEPHAIBHYIO
OCHOBY M SIBJISIOTCSI PE3YABTATOM NCHMXO(DH3HONOrHYECKHX nporeccos mMoara. [To
WLIL. TTasnosy, ¢puaHonormyeckoii OCHOBOH CHOBMJIEHHS! SIBASETCS YaCTHYHOE He-
TOpMOXKEHHEe (MJIM pacTopMakMBaHKMe) KOpbl KoHeyHoro moasra. .M. Cevenon
CYMTAN MX «HEOBIBAILIMY KOMOWHAIMAMM IPOULIBIX BIEYATACHWI».

B pesysbrare onbitos o6HapykeHO, 4T0 BO Bpemst (hasbi ObICTPOBOIHOBOTO CHA
NPOIECCHI B MO3TE 1IEPEXO/IAT € NOICO3HATEILHOIO Ha CO3HATEbHbII ypoBenb. Ho
NOCKO/BKY 3aTOPMOXKEHHaAsi Kopa GONMbIINX nosyiapuii He Moxer o6ecneyuTb ux
aHam3, T 9Ta MHGPOPMAIMS MOKET COBMEIIATHCS B CaMbIX PasHooOpasHbix KoMOU-
Hauusax. Iloaromy crosusierust MOTYT ObITh JIOrHYECKMMH, KaK M peajibHast Jesl-
TEJIBHOCTh HE3ATOPMOXKEHHOIO MO3Fa, WIH HeBeposaTHbIMI. BoiBaet, 4To copepxa-
HME CHOBUJIEHWH M CO3HATEIbHOE MBINIJICHUE HE OTJMYAIOTCS IPYT oT apyra. [o-
9TOMY, 110 COBPEMEHHBIM NOHATHSIM, CHOBHJCHUS — 5MO pesyavmam nepexombuna-
Yuit, nePeCMOmMpPa uHMopMauuU, Komopas CoOXPanaemcs 6 NamMsmu.

CHOBH/IERMS NOSIBJIAIOTCA Ha NPOTSKEHNH JKH3HH YeJIOBeKa B pe3yJsibTaTe ero o6-
eHNs ¢ BHEIHUM Mupom. TToaTtoMmy crenbie oT poXKAEeHHs HE UMEIOT B CHOBIJICHUAX
3PUTEAbLHBIX 00PA30B, A ITTYXOHEMbIE — PEYEBBIX 3/IEMEHTOB ¥ 3BYKOB. ITO0 TaKKe CBH-
JIETEJILCTBYET O TOM, YTO CHOBIJIEHHSI SIBJISIOTCS PE3YAbTATOM JIESITETbHOCTH MOSTA.

o e Eme B XVI cT. u3aBecTHHI Bpay “Hapau(.-.rlbc TPHJICPHKI-

TIPONOJKHTELHOCTS clia i P2ICA MHEHUS, UTO €CTECTBEHHBIN COH JIO/KEH JINThCS

KAK OHA pery;pyercs? 8 yacos. Ilo NPO/IOJKNTEIBHOCTH CHa JIIO/IM 3HAUNTETLHO
oTHYaloTest Mexay coboii. C sospactom notpebHOCTH BO
cre Mensercsi — ot 16-20 yacos y HOBOpox/ieHHBIX /10 78 wacos y sapocanix. Ho
€CTh JIO/M, KOTOpLIE cnsiT no 3-4 yaca B cytky (cpean HuX Ouin ¢pannysckuii
nmneparop Hanoneon Bornanapt) mum 9-10 yacos (BceMupHO u3BeCTHBIN (DU3NHK-
Teopetvk AnpGept JitHurreiin). ITponomkuTenbHOCTL M KaqeCTBO CHAa B HOPME
o0ycnoB/ieHb! HACIeICTBEHHO NPEPACTIONOKEHHOCTHIO.

Buonormeckoe snauenne cHa saxmoyaercs: B HeoGXOAMMOCTH BO306HOBIEHNS
HHEPreTUYeCKOTO MOTeHUMALa U CTPYKTYPbl HEPBHBIX KJIETOK, TIEPEBEICHUSA WH-
(opmaiu B loaroBpemeHnyI0 NaMATh. [ToTpeOHOCTL BO CHe XKHU3HEHHO HeoOXomMa.

Con MOXeT HapyHuIaThCsi B pe3yJibTaTe IKOJAOIHYECKUX BAMAHWH, WHGOpPMaim-
OHHO¥ 1Ieperpysky, paboThl B HOuHOe Bpemsi. Tak Bo3HMKaeT 6ecconnuya, Kotopast
NMPUHOCUT YE/I0BEKY HeBeposiTHbie cTpananus. Henoceinanwe win 6ecconnnna or-
PHLEATENBHO BAMAIOT Ha (DYHKIIMOHAIbHOE COCTOsIHME YesioBeka. Ilocsie npomosku-
TeNbHOI OecCcoHHMbl y Jo/iell HabMONaeTcs MUKPOCOH — YPE3BHIYAITHO ONacHOe
ABJICHUE, BO BPEMSI KOTOPOTO Y€JI0BEK NMEePHOJIMYECKH 3ackinaet Ha 1-3 ¢.

Y10 TaKOE CHOBHIEHHE

MwkpocoH y BoauTenei Bo Bpems ABUMXEHUS aBTOMOGUNS MOXET NPUBECTU K 8BTOMO-
GuneHoii karactpode. U pencteuTensHo, Gonblias YacTk KaracTpod NPUXoaMTCs Ha Te
HOYHBIE 4achl (Mexay 3-M 1 5-M yacom), Koraa BHUMaKHWe NI0AEel CHUWKEHO 13-3a nepuoam-
YECKWUX HEOCO3HaHHBLIX NPUCTYNOB MUKPOCHA.

Hexkoropuie mou nbitatotesa n36aBuThcst 0T 6ECCOHHMIBI C IOMOIIBIO CHOTBOP-
HBIX Npenaparos. OHako 370 onacHo. /171t HOpMAIN3AIMY CHA JIYYIIE TIPUJIEPKU-
BaTbCsA TPABUJIBHOIO peXMMa JIHA, YAEAATh BHUMaHWe (DU3HYECKUM Harpy3KaM,
CIEIMTh 32 CBOMM NICUXHYECKHM COCTOSIHHEM.

OBOBLUYMM SHAHWSA

Con — 970 HyHKIMOHAIBHOE COCTOSIHHE OPTaHH3Ma, BO BPEMSI KOTOPOTO TOPMO-
3UTCS JIEATE/IBHOCTh KOPBI KOHEYHOro Mo3ra. (DM3HONOTHYECKUM MEXaHH3MOM
CHA SIBJISIETCS] TOPMOKEHWE JIESTENbHOCTH KOPBI KOHEYHOro mo3ra. CHOBHIEHMS
BO3HMKAIOT B pesysbTaTe NepexoMOWHAIIY, IEPEeCMOTpa XPaHsIIeiicsi B MO3Te HH-
(opmanun. ITpOAOMKUTENTBHOCTD M KaY€CTBO CHA B HOPME ONPENENAeTCs HaCae]I-

15-Biologija, 9k! (rus)
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cTBeHHOCTBIO. B nocnenniee spemsi (pU3aHONOTY NPUAEPKHUBAIOTCS MHEHHS, YTO
PEryJisist HMKIA «COH—aKTUBHOCTb» OCYLIECTBIIAETCS MexaHuaMamu «Onosioru-
YEeCKNX 4acoB». « Buonornyeckue yacei» — 910 FreHETHYECKH 3a1pOrpaMMHPOBaAHHBIH
MEXAHU3M JICSITEJIbHOCTH OPraHu3Ma CO CMeHoM /iHs ¥ Houn. Hapyimenne cra mo-
ket npusecTy K Gecconnmnne. BopoThesl ¢ 9TUM COCTOSIHHEM 1MOMOTAIOT [TPOrYJIKH
HA CBEXXEM BO3/IyXe repe/l CHOM, 3aHsATHS CIIOPTOM.

NPUMEHMTE NMNONY4YEHHBIE SHAHWUSA

Buiepume npasunvnsiil omsem (00U UIU HECKONLKO)

1. Ykaxure GHOPUTMB, K KOTOPBIM OTHOCHTCS <COH-AKTHBHOCTb»! a) CEKyHIHBI;
6) MHHYTHBLI; B) CYTOYHBII: I) CE30HHBIIH.

2. YKaxuTe COCTOAHHE CKEJIeTHbIX M MUMHYECKITX MBIII] BO BpeMsi MeUIeHHOBOJIHOBOTO
CHa: @) He U3MeHsIIOTCsT; 6) paccabneHsr; B) HaNpsiAkeHbL

3. Ykaxure aJIeKTPUYECKYI0 aKTHBHOCTD MO3Ta, KOTOPas COBNAJIAET € €T0 COCTOSHHEM BOA
Bpemsi HOPCTBOBaHUS: a) HeHTpaTbHas; 6) BBICOKas; B) HH3Kas.

4. YkaxuTte COH, BO BPEMS KOTODOTO BO3HHKAKT CHOBMICHUS: a) MeLIeHHOBOJHOBOIL;
6) GBICTPOBOHOBOIA.

5. Oxapakrepusyiite coH kak (GyHKUHOHATHHOE cocTosinue opranuama. Kaxue namene-

HH3 B OpraHuaMe IPOUCXOAAT BO BpeMs cHa? Kakue MeXaHHM3Mbl JIEXKaT B OCHOBE BO3-
HMKHOBEHMH cHa'?

CAMOKOHTPOJIb 3HAHUW NO TEME

Buibepume npasunvhbiii omeem (00un Ui HECKOILKO) ]

1. Vkaxure NOBEIeHUECKYIO PEAKINIO, KOTOpPas 3aKJII0YaeTCs B NPeKpalieHuH HIH OC-
nabnennu peakimii opraiuama: a) Bos0yxaeHne; 6) TOPMOKEHHE; B) KOHIIEHTPALIMA.

2. Viaskute TPOSBICHUA IMHAMUYECKOTO CTEPEOTHIIA, K KOTOPBIM OTHOCHTCSA YMEHHE TTH-
carh: a) HaBblku; 6) IPUBBIYKH.

3. Ykaxure NPOABICHUS IMHAMHYECKOTO CTEPEOTHIIA, K KOTOPbIM OTHOCHTCS €3KeJIHEB-
HOE BbINOJIHCHUE TUTHEHWYECKHX TIPOLE/YP: a) HaBbIia; 6) NPHBBIYKH.

4. Bribepure pasHOBHAHOCTH 0OPAsHOl TIAMSITH: a) CJIOBeCHO-JIorHYeckas; 6) ciyxosas;
B) 3pUTebHAsA; T) MOTOpHAST; 1) 000HSTEHHASL.

5. YkaskuTe 1po1ecc, HpOTHBOTIONOKHBIH MpPaAHaliMu: a) HHAYKLUKs; 6) KOHLEHTpalms;
B) BO30YK/EHUE; T) TOPMOXKEHHE.

6. BuiGepute npaBuibHoe yTeepxkaeHne: 1) «6HoIOrHuecKoe 3HaUeHHe CHA 3aKTI0YAeTCH
B HEOOXOAMMOCTH BO30OHOBJICHHST SHEPICTHYECKOTO TOTEHIMANA HEPBHBIX KJIETOKS;
2) «OMONOTMUECKOE 3HAYCHME CHA 3AKTIOYACTCH B HOPMAIM3ALMH TICHXHYECKON Jesi-
TEJABLHOCTH YEJIOBEKA»: A) TIEPBOE YTBEpkKIeHHe 1pasuibioe; 0) BTOpoe yTBepikKicine
1IpaBUABLHOE; B) 00a YTBEPXKACHHS 1IPABHIIbHBIC; T) 00a YTBePH/ICHHST HeTlIPaBHIIbHbIE.

7. Haiinire cOOTBETCTBHE MEXK/LY BHIAMM TTAMSTTH M MX IPHMEDAMM:

1 MoropHas namsiTh A 3anoMHHAHKE W BOCTIPOM3BEACHHE MY3bIKAIbHbIX
2 IMOIMOHATBHAS TTAMSThH TTPOUBBEUCHHI

3 CoBeCHO-NOTHYECKas TTaMsTh | B 3aNOMHHAHNE W BOCTIPOM3BEAEHWE YVBCTB

4 O6Gpasnas namsTh B 3anoMMHanue M BOCITPONSBEICHHE TPOYNTAHHOTO

I sanomunanmne n BOCITPOM3BCACHHE TMMHACTHYECKHX
yHpakHeHui

8. Haitture cooTetcTBHE MEXKLY O€3yCIOBHBIMM H YCIOBHBIMU pehieKCaMH M HX Xapak-
TEPUCTHKAMHM:

1 Besycnoshsie pedhiexcnbt A nacnenyiores

2 Ycnosisie pedhrexcst B ne nacnenywores
B BHji0BbIE
I’ umamBHYATBHEIE
J1 BpoxaenHbIe
E npuobperentinie

-‘C.: - % '\\'.‘L
T



MBILLUNEHWE M dU3MOTONMYECKWME OCHOBbI PEYH

9. Buibepute npuanak, XapakrepHbiii JUISi MOTOPHOI NaMsTH: 4) BOCTIPOM3BEICHUE MY3bl-
KA/TBHBIX TIPOU3BENEHHIT; 6) BOCTIPOMBBEACHNE YYBCTB; B) BOCTIPOM3BEACHHE TPOUHTAH-
HOTO; I') BOCTIPOMBBEIEHHE FTHMHACTHYCCKHX VIIPAsKHEHMIA,

10. Pacupenesmre XapakTepMCTHKH Mes1y GesycJOBHBIMH # YCJIOBHBIMM peduiekcaMu:

a) BU/I0BbIC; 6) MHMBUAYAJILHBIC; B) BPOXKICHHBIE; I) 1PHOGPETEHHbIE.

11. Obocnyitre 3Hauenue CHa JUIS KUSHEACATEILHOCTH OPraHUaMa YeJIOBEKa,

12. Cocraspre namsarky «Kak nabexars 6ecconimibi».

TEMA 2
MBIIILTEHHE H CO3HAHHE

braronaps kakuM mexaHM3MaM HeNoBeK
MOJKET HE TOJIbKO BOCIIPHHNMATD Petib, HO U
BHPAKaTh CBOM MBICTH B Pa3HbIX (opMax:
YCTHOI ¥ ITHCHMEHHOI ?

Kakoe 3nauerne uMeeT 115 YesioBeKa ornpe-
Aenerne coOCTBEHHON CKJIOHHOCTH K KOH-
KPeTHOMY BHJly JICSTE/IbHOCTI?

§ 81. MBIIJIEHUE ¥ ®U3UOJOTHYECKUE
OCHOBBI PEYH

BecnomMuuTe | Grarogaps KakuM curiazaM XHBOTHHE OPHEHTHDYIOTCS B OKpPyJKaloulei

cpene.

Knioyeebie NoHATUS 1 TEPMUHLL NEPBasl CUrHaNbLHas CMCTEeMa, BTOPan CUrHanbHas
cUcTEMa, peuyb, MbllUNeHue, aHanui3, cuHTes, abcTparmpoBaHue, cpaBHeHue,
obobuienne.

Boi yxe 3naere, 410 Kopa HOIBIHX MOJYIIAPHI FOJIOBHOTO MO3Ta — 910 «HOCH-
TeNib» YE0BEYECKOro MHTeleKTa. VIMenHo B Heit MPOMCXOMUT NPOLECC BOCHPH-
ATHsA MHGOPMAIMY, ee aHAIN3 ¥ TPeBpallleHye B KOHKPeTHYI0 peakiwio (nelicTsue).

Yo TaKoe chrmamsnsie D OT/MHHE OT KHBOTHBIX, JULsL KOTOPBIX CHTHA/IAMH 00 n3-
cucremp? MEHEHUSX B OKpyXaloueil cpezie sIBASIIOTCSI HEMOCPE/-

CTBEHHO IIPUPOMHLIE sIBNEHWS (CBET, 3BYKH, XUMUYECKHE

BEILECTBa), y YeJ0BeKa B Npolecce 001ecTBeHHO-HCTOPWYECKOro passuThs obpa-
30Baack cnerduyeckas Gopma obienns — peys. Ona npuobpena orpoMHoe 3Ha-
YEHUE B BBICHIEH HEPBHOIT IETEIBHOCTH, a CJI0BO CTANO 3BYKOBBIM CHTHAJIOM LISl
0003HaYeH s PA3HBIX SIBACHHI, TPEAMETOB OKPyXaiotero mupa. [loatomy Bhicias
HEPBHAA IS TEIbHOCTD JIOJIeH 6a3upyeTcst Ha B3aHMOIEHCTBUSIX IBYX CMIHAIBHBIX
CHCTEM, € TOMOIILIO KOTOPBIX OHM BOCHPHHUMAIOT WrHopManuio (cm. cxemy Ha c. 228).

Hlepean cuenanvruan cucmema — 3mo COBOKYNHOCMH HEPEHBIX NPOUECCOB, KO-
Mopbie 603HUKAIOM 6 KOpPe BONbILUX NOMYAPULL NPU HENOCPEOCTNEEHHOM ENUSHUL HA
Opeaibt YYecme (aKkmopos 6HEIHEL U BHYMPEHHEN CPEOb.

Bmopas cuenansnan cucmema — 3mo ycaosHvie peghuexcot, 6sipabomanivie Ha co-
8a u obo3navennvie umu nonamus. JIeiicTBHe CIoBa B KAYECTBE CUTHAJIA OnpeieNigercs
CMbICJIOBBIM 3HAYEHMEM, CBA3BIO € OIPE/IENCHHBIMM TTPeIMETAMH OKPYIKaIoILeil CPEJIbl.

ITepsasi M BTopas CUTHAZIBHBIE CHCTEMBI JIEHCTBYIOT B TECHOW B3ammocssiay. Bo
BpemMsi 0OPA30BaHMsl YCAOBHBIX PeIEKCOB HA HENOCPEACTBEHHBIE Pas/pakeHus]
BO3HUKAET BO30Y KIeHNe, KOTOPOe NEPE/IaeTCsl BO BTOPYIO CHIHAIBHYO CHCTEMY (CJ10-
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Ileppasn
CHTHAJbHAA CHCTeMA

Bropasn
CHI'HAJILHAY CHCTeMA

urdopmalmd B BUAe | wuEdopMaLMHA B BHjE
CBETA, 3BYKOB, HGMEHEHUHA CJIOB, 3HAKORB, (OpMyJ,
TeMNepaTypsl ¥ T.11. H300pakeHuH

BaaumopeincTene aByx CUrHanbHbX CUCTEM

BO, O3HAYAIOINILEE ITOT Pas/ipakuTeb). B pesynbrare 31010 pedpieKTopHas peakims
MOXKET BO3HUKATH NPY CUTHAAX, NOCTYTIAIONIMX H M3 BTOPOH CHIHAILHOW CHCTEMBI.

Peub — 9710 yHUKATHHOE CBOHCTBO Y€10BEKA, NO3BO/IAIOINIEE € MOMOLIBIO 3HAKOB-CUM-
BOJIOB (CJ10B) 03BY4MBATH MBIC/Ib HJIM BLIPAKATH €e B HcbMeHHO hopme. Bocnipustne
YEJIOBEKOM PEYEBBIX CHIHAJOB (3BYKOBBIX — YCTHBIX M 3PHTE/IBHBIX — ITHCbMCHHGIX),
LEHTPBI KOTOPBIX PACTIO/I0XKEHb] IPEMMYTIIECTBEHHO B JICBOM TIOMYIHIAPHH, OCYIIECTBIS-
€TC51 CITyXOBBIMH M 3pUTE/IbHBIMH 30HaMN. Briarofaps ¢BsssaM BHY TP KOPbI 9TH HEPBHbIE
HEHTPbI 00PasyIoT CAMHCTBEHHYI0 (YHKIMOHATBHYIO CHCTEMY, KOTopast obecriednBaer
BOCITPHATHE ¥ aHA/IH3 PasHbIX (JOPM pedeBbIX CHTHAJIOB W MX 3ByKOBOE NMpeBpalieHue.

C pasBuTHEM PEYM PasBHBAJIOCH U MbilIeHHe. Peub ¥ MbIIIeHNE BCEra HAX0-
JSTCSL B HEPA3PHIBHOU CB513H. Y BAOKHO yUHTBIBATD €IIlE O/IHY OCOOCHHOCTD: MBILICHHE
YeJIOBEKA OPFaHHYHO CBS3aHO ¢ MO3HABATEIBHOM JIeSTENIbHOCTRIO.

9 MbuiLienne — 3mo npouecc nosnasamenvHol OessmenvHocmu,
60 6PEMSt KOMOPOL 20106HOU MO3Z HEA0BEKA BHNOTMALCIN CIIONCHBIL
yMemeeHHvle (MbICIUMENbIbIE) ONePagill, UCROBLIYA NOHAMUA, PAIMBILUICHUSA, YMO3A-
KAIOUEHIUA, PESYNBMAMOM KOMOPBLLX SENSHOMCS NPEONONONEHUS, NPOZHO3bL, MPUHAMUE Pe-
wenuti. CyTb MBILLICHUS 33K TIOYACTCS B MCTIOJIHEHHH YMCTBeHHbIX onepatii (puc. 180).
YMCTBEHHBIE ONepalii Bbl YaCTO BBINOJIHSIETE Ha YPOKaxX BO BPpeMsA YCBOEHUS
HOBOro y4eOHOro MaTepHasia Wiy €ro BOCIpOn3BeieHHs. BrinoiHerne yMcTBeHHbIX
orepanyii OCHOBbIBaeTCsi Ha pasHbix hopmax muiuutenus (eum. cxemy na c. 229).

YT1o TaKoe MBIILICHHE?

YMCTBEHHAA JMEATEJIBHOCTD

AHAJIN3 ABCTPATMPOBAHHUE
Kpyrmoe cwenobHoe

chagkoe

CPABHEHUE
KpacHoe
Pacnpesenenne npeameTon Boizieiente oiHux
M SIBJICHMH Ha YaCTH HJIH = [IPH3HAKOB U
cBoiicTpa ((opma, uper, UCKJIIOYEHHE APYTHX
BKYC M Ip.)
OBOBUIEHUE
CHUHTES ConocraBnenne npeaMeToB

M SABJIEHHI, Onpeaenetie _

CXOCTBA ¥ OTJIMYME :

MEK/TY HUMH I '
O6benuHenvie YacTell HIH CBOICTB O6beauterne MpeaMEToB WK STBJICHUI
B €IHMHOE LIeJioe 110 X 0ONMM H CYHIECTBEHHBIM TTPU3HAKAM

Puc. 180. YmcTeenHbie onepaun. {(3agauue. [10s3yaCs PUCYHKOM, 0X3DaKTEPUIYITE
YMCTBEHHBIE ONEPALIMY, KOTODLIE YE/IOBEK BLINOHAET EXEAHEBHO. )

3
A



o ‘—1
I MbILLLITEHUE U dU3UOTIOTMYECKUE OCHOBbI PEYH 229

B wes nposnmorcs BHINOJHCHHE YMCTBEHHBIX Ofle- N
SIRBSAYANAIE palii 3aBUCHT OT HHANBU/Ly aJlb- DOP
cobaiiicTa sEmiae? TN ocoberrocTeli MBIILIEHUS] MBIILTEHHA

KOHKPETHOro 4enoseka. Baxnown
XAPAKTEPUCTHKOIT MHAMBHYATbHOCTH MEITIICHNS 5B~
JISIETCSI: CAMOCTOSITENBLHOCTh, KPUTHYHOCTH, rubKoCTS,
riyOuHa, 1IMPOTa, NOCAE0BATENBHOCTH, CKOPOCTE. B npo-
SIBJICHUH MHAMBHLYAJIbHOCTH OOJbIIOE 3HAYEHHE MMeeT
CAMOCMOAMENLHOCG MbIULTEHUS, 3 UIMEHHO — CNIOCO0-
HOCTb YEA0BCKA CTABUTH HOBBIE 3ajIlaY M peliaTh UX, He orobparxenne
obpanasich 3a MOMOIIBIO K APYrHM, nepepabaruiBath B COSHAHMM
nosnyuennyo uigopmannio, GopMUPOBATH CBOE MHECHUE U desioBexa obmmx
UM PYKOBOJICTBOBATBCS. R oymScTRaRatI
: CBOICTB NIPeAMETOB
CaMOCTOSTEIBHOCTD MBILIJICHUS TECHO CBsi3ata ¢ KPH- e aw il .
THYHOCTBIO. Kpumuunocms Muuunenus NposBisieTcs: B
cnocoOHOCTH YEJIOBEKA HE TIONAATD NOJ BIMAHUE YyXKOro
MHEHWS], OLEHHBATD NO3UTHBHLIE M HETATHBHBIC ACTIEKThl

« HOE THX. 2JIOB
sipniernst nan (pakTa, OOHAPYXUBATH LEHHOE B HUX. HeJ0BeK (b A pnre sy meyrey
€ KPUTHYECKUM MblILIeHHeM TpeboBaTeIbHO OLENWBACT U
coOCTBEHHOE MHEHUE, PeHIeHHs, NOCTYNKH U TPOSIBIISeT

CAMOKPHTHYHOE OTHOUICHWE K CBOMM JICTICTBHSM. yTBepKIeHHe

Jlenun NPOSIBISICTCSI B YMEHHM NPOHMKaTh B CyIIIHOCTB
CJIOAKHBIX BOIIPOCOB, BWETH NpobsieMy TaM, I7ie ee He 3ame-
YaloT IPYTHE, NPEAYCMATPHBATE BO3MOXHEIE NOCAECTBUS
coburtuii 1 nponeccos. Hlupoma mununenus NposiBAseT-
¢ B CIOCOOHOCTH OXBATHIBATSH NIMPOKHIT KPYT BOIPOCOB.

He MeHee BaskHBIM CBOICTBOM SIB/ISIETCS ROCIe006amens-
HOCTTb MbIUNEHUSA, KOTOPAS BHIPAKAECTCS B YMEHUHN NPIIED-
MUBATHCS JIOTHYECKOI! TOCEI0BATE/IbHOCTH IPH BbICKa3bIBa- BHIBOJ| fleflaeTcs
HUM cyx/enuii, X obocrosanun. Ha ypoke yumrelh 4acTo Be
Tpebyer OT yYeHNKa NOC/EA0BATENLHOIO U3/I0KEHEST MBICTH. mz’;fl:::‘;m“a
YyeHuk, KOTOpbiii HEJIOCTATOYHO BII/IEeT MATEPHATIOM, 4aCTO JUTH TIDEZMETOB
«TIEPECKAKNBACT € OJIHOM MBIC/M Ha PYTy10. Yrolsl npuaep-

JKMBATHCS TIOCIIEJIOBATE/ILHOIO M3JIOKEHIs y4eOHOro MaTeph-
a1a, Hy/KHO MBICJIEHHO COCTABUTD ILIaH €10 NOJaqM.

Cxopocms Mulunenus BbIPAXACTCS B CHOCOOHOCTH
GHICTPO PasbUPaTLCs B CJIOKHOI CHTYALMH, GBICTPO MPUHUMATD NPABHIILHOE PENeHNE.

Bce cBOHCTBA MBIIJIEHUS ABAAIOTCSA YPE3BLIYAWHO BAKHBIME 17151 (POPMUPOBa-
HMS TMYHOCTH.

WHor/a yenoBex NOJK.H0YAET 6000paxcenue — 310 NCHXWYECKHE NMPOLECCH, KO-
TopbIe Ga3upyIOTCs Ha ONbITe uenoseka. B pesysbraTe Takoii cioxnoit paboTh MO3ra
y 4esioBeKa GOpMUPYeTCst npedcmaenenue — HarssHbii 00pas NpeMeTa, siBleHns,
BO3MOJKHAS CX€Ma PelIeHHs], KOTOPYIO MOXHO MPOBEPUTD B IETICTBUH, Ha TPAKTHKE.

Takum o6pasom, BTOpasi CHTHA/IbHAsl CHCTeMa NO3BOJIseT 0003Ha4aTh CIOBOM He
TOJIBLKO HEIOCPE/ICTBEHHBIE PA3/IPAKUTENH, HO U MX CJIOXKHBIE B3aMMOCBSI3H, Onepy-
POBATh CJI0BAMH BO BPEMs! aHAIM3a M CHHTE3a sIBJICHIE OKPYXKAIOIEro MUPa, Co3aaa
BO3MOXKHOCTB abeTpakTHOrO Mbinierns. Ora 0Go6IaeT CHrHAIbI NEPBOI CHIHATB-
HO#l cucTempl. Hanpumep, cioBo «epeBos» 006006111aeT MHOTO KOHKPETHBIX MOPOJL
aepesben: y6a, umbl, Gepesst v ap. Peub u MBIILIeHHe MrpaioT GOMBIIYIO posb B
CTAHOBJACHUH CO3HAHUS YEJIOBEKa, Pa3BHTHH €T0 NCHXHKH.

Tubxocms MbaureHun NPOSIBASIETCS B yMEHNH OBICTPO | s oToGparenne
MEHSTh CBOM JICHCTBMA NpM M3MeHeHuH curyanmun. He- CBA3EIH MEMKIY
JIOBEK € THOKWM MBIILUTCHHEM HaMHOro 6picTpee nmpucmno- nupeaMeTaMn
cabAUBaAETCH K M3MEHEHUAM OK enusi. Inybuna mouu- M FRyEHAsMT

Pyx JeiicTBUTeIBHOCTH

DOpMbl MEILUNEHUS
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Bricias HepBHas AEATENBHOCTE YEJIOBEKA, B OTIMYME OT TAKOBOIi Y )KMBOTHBIX,
GasupyeTcsi Ha aHagHM3e MHGOPMAIIMK, KOTOpPasi NOCTYNAeT B MO3I HOCPEACTBOM
JIBYX CHMTHAJIBHBIX cicTeM. [lepBas curnmagbnas cucTeMa npezcTaBjiena opraiaMu
YYBCTB, BTOPas — peyklo. /leficTBHe cI0Ba KaK CHTHAJA OIPE/EJISIETCS €10 CMBICII0-
BBIM, 2 HE 3BYKOBBIM 3Ha4YeHHeM. Peyb SIBJISIETCSt OCHOBOT MBILUIEHWUS, 4TO IPHCY-
11[€ TONBKO YeNoBeKy. MBIILIeHNe — 3T0 HPOoIEeCce TTIO3HABATENbHON IEATENILHOCTH,
BO BpeMsi KOTOPOIO TOJIOBHOI MO3I YeIOBEKa BHITIOJHSET CJOXKHBIE YMCTBeHHBIE
(MBICTUTETBHEIE) OTIEPAINH, UCTIONB3YS IIOHSATHS, CYXKIAEHNST, YMO3AKIIOYEeHUs], Pe-
3yJBTATOM KOTOPBIX SBJSIOTCS HPEJIIOJI0MKEeHNs], TPOTHO3BI, TPHHSATHE PElIeHusL.

BakHoil XapakTepucTHKoil MHAWBUAYATBHOCTH MBIILIEHMS] SIBJISTIOTCS Takue
OCHOBHBIE CBOFCTBa, KaK CaMOCTOSITENBHOCTh, KPUTHYHOCTh, THOKOCTD, TyOuHa,
LIMPOTA, MOCEA0BATENBHOCTD, CKOPOCTh.

MPUMEHWUTE NONYYEHHBIE 3HAHWA

Buifepume npaeunvviii omeem (00uH UNU HECKOIBKO)

1. VKaxuTe cHrHal, KOTOPHIH YEJIOBEK ONpeJIesAeT 110 CMBICJIOBOMY 3HA4YEHMIO: &) 3BYK;
6) cBeT; B) CIIOBO; I') TEMITEPATYPA.

2. ViaxuTe YMCTBEHHYIO OIEPALMIO, KOTOPasi ABIAETCS PE3YJILTATOM BLIABICHWS OTJIH-
UMTeNbHBIX IPU3HAKOB: a) aHains; 6) CHHTES; B) cpasHeHHe; I') obobineHue.

3. BriGepuTe onpejieJieHHe YMCTBEHHOH oriepaliin «00001eHres: 4) pacuieHeHHE CITOXKHO-
ro offbeKTa Ha cocTapmsolme; 6) obbeuHente yacteil B uesoe; B) conoctasienue o0b-
€KTOB, MX IIPU3HAKOB JIPYT € JIPYTOM ¥ BBIABIEHHE 0OIIEro WK OTJIMYHTEALHOTO MEXK/LY
HHMH; T) YMCTBEHHOE coueTaHse 0GBEeKTOR 110 X 001MM M CYILECTBEHHBIM IIPH3HAKAM.

4. YUTto Takoe cMrHAILHBIE CHCTeMBI? CpaBHHTE /IBe CHIHAIBHbIE CHCTEMBL M YKOKHTE Pas-
HUILY MEXITy HUMM,

5. O6bsachHuTe NMPOABJICHUA HH/IMBUAYAJILHOCTH MBIIIIJIEHHSA W MX 3HAUCHHE JUTH DA3BHTHA
JIHYHOCTH.

§ #2. ®U3UOTOTMYECKUE OCHOBBI CO3HAHUSI

BCNOMHUTE | uTo Takoe Kopa M MOJIKOPKa.

Knioyesbie NOHATUA U TEPMUHLI. CO3HaHWe, NoACO3HaHne, CaMOCO3HaAHWe, UHTY-
numn.

Coauanne — 970 HAUBHICUIAA, CEOUCTNIBEHNAS TROTBKO UEN06EKY
U CBA3AHHASA € Peunio, (hynkyus mosza, komopas obyciaen-
saem cnocobHocmby uUdearvHo B0CHPOUICO0uUmMs Oeticmeu-
menvHOCH 6 Mbluienu, omobpaxcams ee 6 6ude 3HaHuil,
3aKPENTEHHBIX 6 PEULL, B0 BCEX €€ CMICIIAX U SHAUEHUSX, KOMOPbIe MOzZym Gty UN0Heb,
nepedanst Opyeum MO0SM; NPeOnoazamy Pe3yRomambt; Pezynuposant i CAMOCIOSIMENBHO
Koumpouposams ceoe nosederue. Cosnanmne (pOpMHUPYETCst TOIBKO B 001LECTBE.
CosHanmne — 3T0 pe3ysbTaT JAeATeIbHOCTH LENOr0 MO3ra, TeCHOTO 63aUMO0et-
CMBUSL KOPBL U NOOKOPKOBHIX UEHMPOE, HO NPeobradaiom npoueccyl, NPOUCXO0AUUE 6
Kope. BaxHyio posib B 11poOIeccax COSHaHUs UIPaeT pemuxyispuas gopmayus. Bl
yoKe 3HaeTe, 4T0 ee (DYHKLMst TECHO CBsizaHa ¢ (hyHKLMel Kopbl OOJIBLIMX HOTyHApuii
Moara. JIuiib Kopa onpesiesiser 11e1ecooOpasHOCTb CHIHAJA, KOTOPBI HOCTYNAET B TY
WM MHYIO 30HY KOPBL, ¥ TOJIBKO KOpa </laeT coriacHe» peTHKYJIsipHOit (opmatim
aKTHBM3HPOBATh M MOJUIEPXKHUBATD aKTHBHOCTE HE TOJIBKO HENOCPEICTBEHHO 3a/ieii-
CTBOBAaHHBIX 30H, HO U JipyruX. Braroziaps aktmBaiimy npoieccos B Kope BOSHMKAIOT
HeoOXOMMble IICHXHYECKHe IPOLECChl, KOTOPHE U CocoOCTBYIOT NOSBIIEHHIO OCO-
3HaHHBIX JielicTBuil. TopMmoxenue lesTeTbHOCTH HEHPOHOB PETHKYASAPHOI (opma-
MU CHIKaeT crocobHOCTh OCO3HaHus curHasios. Hanpumep, Korzia Mbl ycTaem,

Yr1o Takoe coznanmne?
Kakue ero ¢usnono-
IMYeCKHe OCHOBLI?




DPHUINOSIOMMYECKME OCHOBLI CO3HAHWSA

HACTYHAET COCTOSIHUE JIPEMOTEL, KOTOPOE MEIIAET OTCJIeNKH-
BaTh BCE, YTO HPOUCXOAMT BOKPYT HAC, MEILIAET JlyMaTh. KPUTEPUM
Cosnanue mmMeer peliaioniee 3nadenme B noboii cdepe COSHAHMR
YENOBEYECKOH iesTelbHocTH. Ente 10 Toro Kak HavaTh Ka-
Kyi0-160 paboty, Mbl TPEABAPHTENTHHO O0/lyMbIBAEM ILIaH,
BuIOMpaeM HyKHbIE OpYMs Tpyaa, coOMpaeM HYXHYIO CocpenoTouesne
nHpopmaimio, obraemes ¢ apyrivm Joasmu. Ecm pabora MBIC/H
KOJIJIEKTUBHAS!, IPOBEPSEM CBOM YCHIEXH Ha TTPOMEKYTOUHBIX
aTanax paboThl, HCITPaB,IIEM JOTTYTIEHHbIe OLOKH M HACTOM-
YMBO TIPEOJIONEBAEM HPENSITCTBUSA, KOTOPBIE NOSBISIOTCS Ha
TyTH K JIOCTIKEHHIO 1nocTasennoit eau. Cosnanue conpo-
BOM/IA€T BECh IyTh 371001 stesirenstocti. [Toatomy ata aearests-
HOCTDb Oco3HaHHa. Kpurepnn co3HaHist NPHBE/IEHH Ha CXeMe.
Hause cosnanue 6610 661 CIMITKOM Neperpyxeno, ec-
71 OB Kaxk/iasi HOBast IESITEJILHOCT b TIPOMCXOJINIIA TO/L €10
konTposieM. TToaToMy 3HaunTeNnHas 4acTh HAUIMX JI€H-
CTBMIT IPOMCXOIUT 1OJICOZHATENLHO. Ocosuarne ceba &

H OKPYXAaLHX
ue? Honcosnawwe — smo oona u3
CIMOPOH UEROCMHOZO NCUXUNECKO-
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20 npouecca, KOMopPHil HAxX0O0uUmes Noo NOPOZOM COIHAHUA (" Bocupusrie
(n00 xopoir). 110 cBoeil npupoie NOACO3HAHKE — 3TO TOXKE e i d Sy
PE3YJILTAT JIEATENBHOCTH HENOCTHOTO MOSIA, TECHOTO 630~ N b0 O
uMoOeticmeus Kopbl u NOOKOPKOGHLY Uenmpoe, HO npeobna-
Oarom npoyeccot, npoucxoosugue 6 nooxopxe. ;pm'epuu bﬁ.n:m.s@m
TMozsco3HAaTeTEBHBIMU SIBJIAIOTCS] ML T€ SIBJIEHUS NCHXH- wam ﬁ
KH, KOTOPHIE B JIRHHEI MOMEHT HAXOJIATCS BHE COSHAHMS, HO  guiia kpurepuy onpe-
OPraHn4dHO ¢ HUM CBsi3aHBL. K HUM OTHOCATCSI aBTOMAaTH3M, ZieneHvs cosHanvs.)
THIHO3, UHTYMIINS, @ TAKKE TeHeTHYeCKH 3a/1aHHbIe CBOIICTBa
Temniepamenta. Murymumsi (07 nat. unmyumuo — cosepiiaine) — 370 O/IHH U3 THITOB MbILL-
JienHst, 0COBEHHOCTHIO KOTOPOTO SBJIAETCA CIIOCOOHOCTD 4€/I0BEKa MIHOBEHHO, He [pHMe-
Hsisl pasBePHYTHIH TUIAH JIOTHYECKOTO CYXKZEHNS, HAITH MyTh PellieHus TO WM MHOM
COXKHOI 3a71aun. VIHTYHIMA SBIISIETCS BAKHBIM 2JIEMEHTOM TBOPYECKOTO ITPOTIECCa.
Yenopex ABNSETCs €IMHCTBEHHBIM XKHBBIM CYIL[ECTBOM Ha 3eMJie, KOTOpPOE CHOo-
co6HO 0Co3HaBaTh He TOJIBKO TO, 4TO €10 OKPYXKAeT, Ho i ce(si, CBOe OTHOILIEHHE K
IIPe/IMETaM M SBJICHHSIM BHEITHETO MUpa. JTa KaTeropHs HasbIBaeTCsl CaMOCO3Ha-
nuem. OHO NposIBAISiETCST B TIO3HABaTeNbHOIT (caMoolyllenne, camonabmoieHue,
CaMOaHAJIN3, CAMOKPHTHKA), SMOIMOHANBLHOI (camodyBeTBHE, caMoniobue, dyB-
cTBO COOCTBEHHOTO JIOCTOMHCTBA) M BOJIEBOI (CaMOKOHTpONb, caMoolnananue,
camozauciuiinba) opmax. Brarosapsi caMOCO3HaHHIO YENIOBEK MOKET KOPPEKTH-
POBATh MPOLIECC CAMOOTIPE/IENIEHUST ¥ CAMOBOCTTHTAHMSL.

OBOBLMM 3HAHMS

CosHaHue — O/IH W3 CAMBIX CJIOKHBIX ICHXWYECKUX NPOLECCOB, KOTOPHIH orpe-
JieJisieT OTHOLIEeHNe YenoBeKa K okpyxaioitemy mupy. Cosnanue TeCHO CBSI3aHO €
peunto. [locosnanue — 31o npoieccs arannisa wHgopmalm 1 GopMUpoOBaHUS 110~
BE/ICHYECKHUX Peakiitii, KOTOpble He JOCTHTAIOT YPOBHS CO3HAHMSL,

NMPUMEHMTE NONY4YEHHBIE 3HAHUA

Buibepume npaeunvhsii omeem (00uH Ulu HECKONLKO)

1. YKkaxnTe KaTeropuio, KOTopas OnpefieNseT crnocoOHOCTh YelloBeKa M03HaBaTh cebst:
a) co3nanue; 6) NOICO3HAHME; B) CAMOCO3HAHHE; I') CBEPXCO3HAHME.

2. YKakuTe YacTh MCUXHYECKOTO MPOLECCa, MPOTEKAIOUIET0 B MO3re YeloBeKa, KOTOPbIi
cnocobCTRYeT yaepkanuio HGOPMAIIMM ¢ LEJbIO PasrPy3KH CO3HAHMS: ) NOACO3HA-
Hue; 6) caMOCO3HAHKE; B) CBEPXCO3HAHHE.

Fag
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3. YkaxuTe nojyiapue KOHEYHOTO MO3Ta, KOTOPOE BLITIOJHSAET BEAYILYIO POJIb B (hopMH-
poBanMy Co3HaHMsE: a) npasoe; 6) nesoe; B) oba.

4, YkaxuTe cOCTaBAAIONLYIO NCHXHYECKOTO NPOLECCa, OTBETCTBEHHY) 34 aBTOMATH3HPO-
BaHHbIE ILHCTBIS: a) cosnanme; 0) NMOACO3HAHNE, B) CBEPXCO3HAHHE; T') CAMOCO3HAIIME,

3. CpaBHuTe co3HaTebHbIe M HEoCO3HAHHBIE (DOPMBI IATEBHOCTH MO3TA YEJIOBEKa
BBIABHTE OTIAMMHA MEXKLY HUMH,

§ 83. OYHKIIMOHAJIbHAS CIIEIIUAJIN3 AL
KOPbl KOHEYHOI'O MO3TA

BCNOMHMUTE | yTo TaKOE NOJYIIAPHA FOJOBHOTO MOSTA.

Knwoueswie nNOHATMS U TepMuHb: GYHKUMOHANBHAR Cchneuuanvaauus Kopbl
KOHEeYHOoro Moara. A

Yuensle yxe ]aBHO NPHUUTH K BBIBOAY, YTO TPH BBIIOIHEHHH ONpPE/IeIeHHBIX
$bynxumit npeobnanaer mmbo npasoe, 6o JeBoe nonylapue. ITo CBI3aHO € 0CO-
GeHHOCTSIMM AHATOMIUYECKOTO CTPOeHHST GONBILINX MOJTYImapuii KOHEYHOTO MOSTa.

Kakne ocoGennoctn neporo  © 2CCMOTpuTe pucysok 181. Ha HeM okasako, 4To B IeBOM
¥ npaBoro noymapui? MOTYIUAPHH PACHIONOKEHR TPY HEHTPa pes: 1) nBuratenn-
HBIIl LEHTpP peuyM, KOTOpBlii obecTieynBaeT BO3MOXKHOCTD

pasroBapuBath; 2) CAYXOBOIl 1IEHTP, KOTOpBL obecTieynBaeT BO3MOKHOCTE CJIBI-
1WATh U TIOHUMATh Pedb JIPYToro YeJloBeKa; 3) 3PUTEIBHBIH LEeHTP pedu, N [[eHTD
YTEHMSI ¥ MOHMMAHKS IMCBMEHHOIT peyw; cyeta (MaTeMaTIYecKHe Crioc0bHOCTH, JI0-

o6oHaHYe Cnesa Vi)~ Y \ oBoHsHMe cnpasa

ABUraTeNbHbIA LEHTP
NPOEKLWA ABUXEHWI NPOEKLMA ABWXEHIIA
Npasoii PyKM _ NEBOI PyKu

Cnyx cnesa

MY3bIKANBHOCTb

3PUTENBHBIN LEHTP Peyy _
npaBas NonoBuHa 3pUTenk F T e8an NONOBUHA 3PUTENBHOTO
nons

Puc. 181. @yHkumoHaNEHas CcneLmani3auims Kops 6onswmx nonyluapuil.
(3aganme. Mo pucyHKy OXapaKTepu3yifTe noNywapus roNosHOro MO3ra. )
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ruKa, Hayka). CreioBaTensHo, 1eaoe noayuapue Gonb-

we npHenocobaeHO K aHAIMTHYECKOH JAEATeILHOCTH Y AnanuTHdecKas
OTBEYAeT 34 JIOIMYEeCKOe MBIIITEHNE YeJIOBEeKA, TO €CTh 3a AeATENbHOCTH
dopMyupoBanme noHsTHi, nocTpoerte 06001 i, BbI-
BOJIOB, COCTaBJIEHHE NPOTHO30B U T. 11
B npaBoM noJyapuu HaxoZisiTest 1EHTPBI yIipaB/ieHns Jloruueckoe
OpMEHTAIHEl B ITPOCTPAHCTBE (CKJIOHHOCTH K TaHiaM, I'M- MBIIILICHRE
HACTHKE); 1EHTPHI, ONpPEeeASONMe My3LIKATBHOCTE (BOC- /
MpUsITHE MY3BIKH), IPOCTPAHCTBEHHOE NPECTABJIEHNE
(CKyZIBIITYPa, BOCHPHSITUE XY/IOXKECTBEHHBIX TIPOM3BENIE- )
Huil, xxuBonmcy, antasus). Crenosarenbio, npasoe noy- JIEBOE
wapue crierpamzupyetcs Ha obecrieseni 00pasHOro Bo- >
CHPUSITHS OKPYKQIOIIEH CPeJibl Ha OCHOBE TTPOILIONO OITbITa, |
Ha (JOPMHPOBAHHH JIHYHOCTHOTO SMOLMOHATBHOTO OTHOIIE- ¢ R
HuA K cebe, APYTUM JIEOIM U K TIPEAIMETAM; SIBJISIETCST OCHO- BOJIBIITHE
BOii KOHKPETHOTO 0OPA3HOTO MBINIJIEH S, IMOITIOHATHHOIO TIOJIVIIAPHSA
BOCHPUATHSL OKpyKeHust (cm. cvemy). Bripodenm, 1eHTpEl
OBOHSTHNSA, CITyXa, 3PeHNsST HAXOJATCS B ODOMX HOJTYIIAPHSIX. Moprx 5/
K ocobeHHOCTSIM HOJYINAPHIT OTHOCUTCS PacHiozioKe- A 4
HUE 1[eHTPOR HPOEKINH JIBIDKEHYST TIPABOI 1 JIEBOI PYKIL. )
B nesoM mosiylmapuy HaXOATCA UEHTPBI HPOEKIHN JIBH- [IPABOE
JKEHUs! [TPaBoii PYKH, @ B 1PABOM TIOy1lIaphi, HaobopoT, —
I{EHTPbI TIPOEKIMM JIBUKEHHST IeBoil pyki. Jta GyHKimo- 4
HalkHasi 0cOOEHHOCTh M paspensieT Juojieil Ha npasileil 1 o
nepweil. Ects HayuHOe npeanooxenme, 1To 310, BO3MOXK- Kok peTaoe )
HO, CBSI32HO € PACIIOJIOMEHHeM Y HpaBiieil OCHOBHbIX 1[eHT- obpassoe
POB peun (CLyXOBOI, IBHIATE/IbHbIH, 3PUTEITBHbIIT) B JICBOM ML)
TNOJIyWapky, a y JieBiliei, HarpoTHB, B IPABOM HOJTYIIApHHL.
Kto sBnaeTcs NpasLuoii, a KTO NeBLIoi, MOXHO BbISICHUTL C
NOMOLLBIO NPOCTHIX YNPaXKHEHWIA: IMOIMOHATBHOCTD
1: BbICTDO. He 3aaymMbiBanCh, nepenneTture naneslibl oBenx BOCOPHATHA

pyk. Cxonbko 66l paa He NOBTOPSNACL 3Ta MONLITKA, CBEPXY
Gynet 6onbLioil nanew, Toi xe pyku, o6eiMHO BEaylLel (npa-
BOW y NpaBuIeil v NeBoit y NesLLeit). Creumanvsaums GonbLMx

2. ViSaMEHWTE NONOXEHWE NEPENNETEHHBIX NAnbUEs Ha npo-  NO/YLLAPUN FONOBHOrO Mosra
TvBONnonoxHoe. Takoe peicTene Tpebyet HeKOTOPO NOAroTOB-
kv (06 yMBLIBAHMA) U BbISLIBAET OLlyLIeHWe Heyno6eTea.

3. He 3aayMbiBasiCh, CKPECTUTE PYKU Ha rpyw («nosa Hanoneoxa»). O6b4HO y npasuiv
npasas KUCTb NOXUTCA Ha NEBOE NNEHO NEPBO N CBEPXY, TOTAA KaK IeBan KUCTL IOXUTCH
MO3Xe W OKA3LIBAETCA NOA NPaBLIM Npeanneysem. MNpw nonbITke BeiNONHUTL 3TO YNpaxHeHne
HAO6OPOT OHa OCYLLECTBNSETCH MEIEHHEE M CONPOBOXAAETCS OulylieHnem Heynoberea.

4. Haurure annoavposaTts, Npu 3T0M aKTHBHO nNepemMelLiaeTcs BeayLan pyka (ynapser
0 BTOPYIO pyKY), BTOPasi OCTAETCH B TOM XE NONOXEHUN v MeHee aKTuBHa.

JlessTeNnsHOCTh MO3ra B HOPME [IPOMCXOJMT HPH OHO-
BPEMEHHOM COIJIACOBAHHOM YYacTHUM JIBYX NOJIylIapwii.
B pesynsrate Takoil paboter obecnewBaercst (pyHKumo-
HaJtbHasl MOJHOTA M COATAHCMPOBAHHOCTH NCHXMYecKuX nporeccos. OnHako
HabIoaeTcs U onpeenentoe npeofnananne (IOMHHHPOBaHHE) OJIHOTO U3 HOJY-
wapuii, KOTOPOE MPOSIBIISIETCS XapaKTEPHBIMU HCMXO(DUHOTOTHYECKUMY YEpPTaMH.
Slpue Bcero 910 NposIBASiETCA B cTUEe Mbnudienvist. Mexons us (yHKIIMOHATBHOI
CrielaM3al My, JTeBoe oyapye obecreHBaeT JOrH9eCKoe MBIILIEHHE, ITPaBoe —
KOHKpPeTHO-00pasnoe. ITo 3HA4YNT, 4TO Kak/I0e NOJylIapue MOXKET CaMOCTOATENIBHO
obecriednTh aHaIM3 MHGOPMAIHI, HO TOJBKO ONPEAETIeHHO0I HANPaBIEHHOCTH.
CnoBecHbie (peyeBbie) CMrHaIB (3BYKOBBIE H TIMCbMEHHBIE) BOCIPHHWUMAIOT
CJIYXOBBIE HEPBHBIE TIEHTPBI, PACIOJIOKEHHBIE B BUCOYHO /1071 KOPbI, W 3pUTEb-

~ Cornacoana Jiu pabora
JABYX nostyiapuii?

- Hl PYHKLUMOHAJIEHAS CIELIMAJIMBALMSA KOPBI KOHEYHOIO MO3IA 233
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HblE HEPBHBIE 1IEHTPEL, KOTOPBIE HAXOMSTCS B TeMEHHOW fone kopel. Brarojaps
CBSI3AM BHYTPH KOPLI 9TH HCPBHBIC IEHTPEI 00pasyioT eIMHCTBEHHYIO (PyHKIMO-
HAJIbHYIO CHCTEMY, KOTOpasi o0ecneunBaeT BOCHPHATHE M aHaau3 pasubix (Gopm
PEUYEBLIX CMIHANIOB M MX 3BYKOBOE BOCHPOM3BEAEHIE,

DyHKUMOHAIBHAS CTIEIMAIMSAIIS TOJYIIAPHI KOHEYHOr0 MO3Ta SIBJISeTCS
(yHAAMEHTATBHONW OCHOBOI 1CHXO(PH3NOIOTHYECKOIT MHAMBU/IYATLHOCTH Y€N0~
Beka. B moboM ncuxmyeckom npoiecce npuHuMaiT yyactve ofa momymapus
O/IHOBpeMEeHHO W corsacoBanno. Oznako naGuopaetcss v yHKIMOHATBHOE
MpeuMyIecTBO paboThl O/IHOTO M3 NOJYUIAPHIA, YTO W OTPaXaeTcsl Ha WHNBU/LY-
ANbHBIX 0COOEHHOCTSIX KOHKPETHOTO 4€JIOBEKA.

OBOSLYMM 3HAHWA

DyHaMeHTATBHON OCHOBOI 1CHXO(PUIHONOTHYECKONH NHANBHAYAILHOCTH Ye-
NIOBEKA ABNSETCS (PYHKIMOHANbHAS CHIENMANH3aIHs N0y Hapuii KOHEYHOTo Mp3ra,

NMPUMEHWUTE NONY4YEHHLIE SHAHUA

Buibepume npasunvnviic omeem (00um uau HeCKOabKO)

1. Ykaxure noaymapue roJlOBHOTO MO3TA YEJOBEKa, B KOTOPOM PACHONIONEH [EHTp
YIIpaBseHust 1IMcbMoM: ) Aesoe: 6) npasoc; B) 06a noaymapus.

2. YKaxure Moiyuiapue roJOBHOTO MO3IA YEJOBEKd, B KOTOPOM PACHONOXKEH TeHTp
NpoeKIMN 1PpaBoii pyku: a) nesoe; 6) npasoe; B) 06a nmonywapus.

3. YkaxuTte nonyuapye roioOBHOTO MO3TA YEI0BCKA, B KOTOPOM HAXOAMTCA 30Ha 060Hs1-
Hus: a) nesoe; 6) npasoe; B) 06a nosymapus. "

4. YKaxuTe nonymapie roJJOBHOTO MO3Ta, B KOTOPOM HAXOAMWTCA 1EHTD, OllpeAeNsionuil
MY3BIKAILHOCTD YeoBeKa: a) Jesoe; 0) npasoe; 8) o6a nonviuapusi.

5. OGpsacHUTe, B YeM 3aKN04aeTcsl (VHKIMOHANbLHAS CHEHMANM3AIHS (ONYIIAPHI
KOHeyHoro moara. OGocHyiire, nouemy y OJIHMX JIO/IEH Jyylle PA3EUTO JIOTMUECKoe
MBIIIJICHHE, Y JIPYTHX — KOHKpeTHO-00pasHoe.

§ @4, OIMYIEHUE ¥ BOCTIPUSATHUE KAK
HAYAJbHBII 3TAIl TO3HABATEJbHBIX
MPOIECCOB

BcnomHuuTte (PYHKIMH CCHCOPHBIX CHCTEM, 4TO TAKoe ICHXHKA, YTO TAKOE PETHKYJIAPHAA
dopmanms, acconuaTHBRAA 30HA

KnioyeBble NOHATUA U TEPMUHBI! OLLyLLIEHWE, BOCTIPUNATUE.

o lloj BozselicTBHEM HEPBHBIX MMITYJILCOB, KOTOPBIE TIOCTY-
" HaKT B MO3T OT CEHCOPHBIX CHCTEM (3PMTEJBHOIL, CAyXO0-
BOI1, 000HATENBHOI, OCsi3aTENBHROIT 1 /1P.), PopMupyioTes ongymenust. Quryuenue —
Mo NCuxoPuUIUONOZUNECKUL NPOUECT, HANPABIeHHWU Ha omobpaxcenue 6 Mo3ze
UEN0BEKA OMOENLHBIX COUCTNE OKPYIAIOWUX NPEOMEMOE U AENCHULL UEPe3 OPzaHb
yyecme. Onn 0becredyuBaloT KOHTAKT ¢ 00BEKTOM BHEHIHETO MUPA, KOTOPBIH HaYM-
HaeTCA ¢ pasjpakeHusi peienTopoB nepudiepuyecknx opraHoB (3peHus], Ciyxa,
o6oHsIHUS, BKyca 1 /ip.). B peaynbTate 51010 B HEPBHBIX KJI€TKaX BOZHUKAET BO3-
Gyxenne (hHU3MONOTMYECKHIT NPOIECC ), KOTOPOE B IEHTPAIBHON H4aCTH CEHCOPHOM
cucTeMbl NIpeBpallaeTcs B onyliente (nCHXuYecKuil mpoecc).

B onynieHusix, BoOsHUKaomux 8 Kope GoNbumx NoMymapHii TOJIOBHOTO MO3Ta,
HETIOCPEJICTBEHHO OTPaykaloTesl OT/ielbHble (Pa3po3HEHHBIE) CBOIICTRBA NPEIMETOR
H siBeHumil. B Mosre onymennst aHamsnpyoTest, 00be IMHSIOTCS (CHHTE3UPYIOTCS )
B OJIHO 1{€710€, ¥ HYeJIOBeK BOCIPHUHNMAET NPe/IMeT KaK ONpeiesieHHbIi 06pas.

¢? DO BPEMSi BOCHPUSATHS Pa3PO3HEHHbIE OlLyTIeHust IpHob-
peTaioT 1enocTHocTh. Hampumep, nipenmeTs! MBI BocHpu-

Y10 TaKkoe omlymeHne

Yro Takoe BOCHPHATH

L
A



OLLYILIEHWE 1 BOCIPUSITUE KAK HAYAJIbHBIN 3TAI

HMMaeM Co BceMH 1pH3Hakamu: opMoii, LiBeToM, pasmMepom; 13 HobIIoro Kosude-
CTBa 3BYKOB BBIJIEJIIEM YEJIOBEYECKYIO0 pedb, /laXe pevb OTAENBLHOTO YeNoBeKa,
MEHHe KOHKPETHOM 1rThitsl 1 Ap. CneiloBatesibHO, BOCTIPHATHE — 3710 NCUXOPUIUON0-
2UNECKULL NPOLYECC, HANPABIEHHBIL HG OMOBPANCENUE 6 MOIZ€ YENOBEKA NPEOMEMOE U
SABNEHULL OKPYICAIOUYE20 MUPA 6 UETIOM, € HE OMOENBHBLX UX CEOUCTIE.

Bocnpusthe ycnoBHO AeNaT Ha OpraiusoBanHoe W HeoprannsoBanHoe (cM. cxe-
MY). DTO pas3jie/ieHHe 3aBUCHT OT CTEHeHH ero opranuaariim,

( Bocupusme )

Heopzanusosannoe — Hemcﬂdllmmleﬂ* Opeanusoeannoe (nabmojicHne) — uesie-
Hoe (6e3 nocTapneH ol LesH) BOCTIPUATHE HANPABAEHHOE (1O NOCTABICHHOM LesH),
NPEIMETOB HJIK ABJICHWIL OKPY>KaioNiero MJIAHOMEPHUE BOCTTPHATHE NPE/IMETOR

MMpa WJIM ABJICHMIT OKPY2KAKOILETro MHpa

Bo Bpemsi HAOMOIeHUA BAXKHBIM SIBJISIETCH CUCTEMATHYHOCTE, TOYHOCTD O1l€HKH
06CcTOSITENILCTBA; BHISIB/ICHME ME/IBYAIIINX JeTaieil u3y4aeMoro rpeaMera, corno-
CTaBJieHHE €ro C IPyruMu npeziMeTamu. JIMiib B 3TOM cJy¥ae MOXKHO JIETANBHO Bbl-
YUMTB TpeJMeT WK sIBJIeHHE, IIPOAHAIH3HPOBATh €r0 B CBA3H € IPYIHMH, C/IEATh
NpaBWIbLHBIE BBIBOJLL /115t HOMHOTEI M TouHOCTH HabJIOeHust 1(e71ecooOPasHo Jie-
natb 3anmcu. (Benomuume, Kax vt 6enu OHeeHUK (henonozuveckux Habnodenuil.)
B nporecce HabmoieHnst IPOsIBNIsETCH Takas Ye€pTa Ye/I0BeKa, Kak Habmodamens-
Hocmw. Y Mmenue HabmoaTe MeeT OONBINOE 3HAYE€HNE B CAMBIX PasHBIX BI/IAX Jiesi-
TEJBHOCTH YeJ0BEeKA.

Wmosus (o1 nat. wwrtosuo — obman) — amo owubouroe,
UCKAWEHHOE BOCNPUAMUE UCA0BEKOM OCUCMEUMENBHOCU.
OtyensHbie BUIbI WUJTIO3MIT MOTYT HOSIBUTBCS Y Y€OBe-
Ka NoJi BO3AEHCTBUEM CHMIIBHBIX 3MOIMIl, HEPEXUTBIX UM B JIAHHBI MOMEHT.
OaHako CcymecTBYIOT WUIIO3MM, KOTOpPHIE BOZHHKAIOT HMOYTH Yy BCex JIOAEH
(puc. 182).

Y10 TAKOC WLTHO3HH
BOCTIpUSATHA?

Puc. 182. 3pvrentHule nnnmosvi. (3aganme. [Tons3yack PUCYHKOM, 0XapakTepUayiiTe kKaxaoe
BOCTIpUHSTOE Bamu u3obpaxenme. )

OBOBLHNM 3HAHHSA

ITpoiecc nosHanKus YeIOBEKOM OKPYIKaoIero MHpa HaYMHAETCS C aHATHAA HH-
dopmanuy, KOTopas NOCTYNAeT OT CeHCOPHBIX cieTem (OnLyIeHe), U CO34aHusT
1eIOCTHBIX 00pa3soB (Boctpusitie ). ITO 1 SIBIAETCH HAYAILHLIM 3TANOM HO3HAHMS,

[IO3HABATE/IbHBIX [POLIECCOB 239
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NMPUMEHWUTE NONYYEHHLIE 3HAHUA

BuviGepume npasunvnviii omeem (00un uiu HecKoabxo)

1. Ykaxure nenxousnonornyecknil npolece, Hanpasiennsiii Ha oto0pakeHue B Moare
YEJIOBEKA OT/IE/IbHBIX CBOHCTB OKPYXalONMX HAC MPEAMETOB Yepe3 OpraHbl YyBCTH:
a) BocnpuATHe; 6) olLyuieHye; B) IAMATE; I) BHHMAaHHe.,

2. Ykaxute nenxodmanonoriaeckuil nporece, HanpasiacHHbI Ha 0ToOpaxkeHHue B Mo3re
UEIOBEKA [IPE/IMCTOB OKDYKAIILEro MUPa B LeJOM: a) BocnpusaTHe; () olgyiieHue;
B) IIAMSITE; T) BHUMaNHe.

3. YkaxuTe BOCHIPHATHE NPHUPOAHOTO ABJICHUS, KOTOPOE ABJACTCA HEJICHAITPABICHHBIM 1
IJIAHOMEPHBLIM: &) OPranH3oBanHoe; 6) HeopraHM30BaHHOE.

4. CocTtasbre CXCMY B3AHMOCBA3IN ABYX 1pOLeCCOR: flll.l_Y NIEHHA U BOCTIPHATHA.

§ #35. BHUMAHUE, ETO BUJIbI U CBOMICTBA

BCNOMHUTE 15 kypca Ocrossl 300po6va, YTO TAKOE BHUMAHME.

KnioseBsie NOHATUA Y TEPMUHB: BHUMaHWe, HEeNPoOU3BONbHOE BHUMaHue, NPOU3B0 b~
HOEe BHUMaHue, KOHLIEHTpaWuus, pacnpeaenesvue, obnrem, nepexnioyeHrie BHUIMaHUS.

P Bn‘m_ianue — MO HANPABIEHHOCMb BCeU HAWEN NCUXUYEC-

KOU O0esmeibHOCMU HA USYYeHue KOHKPemHOzo npeomema

(ssaenus) uu haxmop, Komopwtit ynpasisem M UHGOPpMALUU Oltsi 60CHPUSL-

mus. enxopusnonoruyeckoii 0OCHOBON BHMMaHUS SIBJISIETCSI OJIUH M3 BEAYIMX

001eGH3NONOTHYECKIX TIPHHIMIIOE PabOTHI MO3Ta — NPUHKUN OOMUHEHMbL, KOTO-
phiil oTKpBL pycckuii huznonor ALA. Vxromckuii (puc. 183).

B MOoMeHT u3yuennst o4eHb 3HAYHMONO JUISI 4EJIOBEKa SIBJIEHUS B €10 MO3T'e YacTh
HEPBHBIX 1IEHTPOB MpedbIBaeT B COCTOSTHUM BO30YKAEHUST M TOPMO3NT JIEHCTBUE HA
OPraHusM JIPyrux pasapaxuteneil. PaznuyaioT HeTIPOM3BOJIBHOE W HPOH3BOJIBHOE
BHUMaHWe (CM. CXeMmiy).

HenpousBoibHOe BHHMAHHE HE 3aBHCHT OT BOJIH Y€JI0BEKA, BOHUKAET 6e3 Kakux-
MO0 yeramii ¢ ero cToporbl. BaxXHBIM MCTOYHHKOM HENPOU3BOJIBHOTO BHUMAHUS SIB-
JIAETCST VHTEepeC YeI0BeKa, HapuMep, K uaydeHuio 6nonorun. Becomoe 3HaueHne B
POSABJIEHIN HENPOU3BOABHOTO BHUMAHHS MMEET BHYTPEHHSIS FOTOBHOCTD Y€JI0BEKA
K TOMY HJIM MHOMY BULy JiesiresibHocTy. ECm BB yBI€YeHB! Kakoi-To 061acThIo 3Ha-
Huit (Hanpumep, ncuxodusnonorieii), nonesone obpaiaete BHMManKe Ha MHGOP-
Maluio (Npy YTeHHH Taser, JKyPHaJOoB, MPoCcMoTpe Teserniepenad, Muteprera u T. 1),
CBSI3AHHVIO ¢ Heil. ITo nomoraet BaM obOTaTHTh CBOM 3HAaHWs B JaHHOW obnacTu.

Buonoruyeckoit 0CHOBO# HETIPOM3BOJIBHOTO BHUMAHUS SIBJISIETCST OPUEHTHPO-
BOYHBII pediieKc, KOTOPLI BO3HMKaeT Kax/Iblil pas, Korjia AeiCTBYeT HOBBIH 1y
6MONOTMYECKN BaXKHBIN PaspaXkHUTeb.

BHJIbI BHUMAHWSA

Henponzeonsuoe || Iponssonsiroe

OCHOBA — COBHATENLHO
OPHEeHTHPOBOYHBIH HOCTABNIEHHAS
pedexe nens
Puc. 183. A.A. YxTOMCKUA HenpoussoneHoe U NPOW3BONEHOE BHAMaHUE



Kakwue cpolicTpa BuuManua?

BHUMAHMUE, ETO BU/Ib! 1 CBOVICTBA

IlponaBonbHOE BHMMAaHHME OTHOCHTCS K KOHTPOJUPYEMLIM H OCO3HaHHBIM
[polieccaM, 3aBUCHT OT Bosiu yesioBeka. OHO 1e/IeHanpaB/ieHHo, BO3HNKAeT B pe-
3y/IbTaTe CO3HATENBHO MOCTABJIEHHOH e/ U TpefyeT onpe/ieIeHHbiX BOJEBBIX
yeunuit. CriocobHOCTE CO3HATENBHO HANPABJISATE U NI0/IEP)KUBAThL BHIMaHIE 04€Hb
Ba)kHa B pasHbIX cepax aeATeNbHOCTH yenobeka. OHa nomoraeT emy JI0CTHYb
3HAYMTENBHBIX yCTieXoB B ydebe, B onpesenennoii aesitensrocty. ObssaTesHob
XapaKTePUCTUKOIT TPOU3BONBHOIO BHUMAaHUA SBNSETCA YCUIHe, HallpaBeHHOe Ha
BBIJIEJICHWE W aHaiu3 Toi wHGOpMaIMK, KOTopas NPOoMKTOBaHa NOCTABIEHHBIM
3a[aHHEeM.

IIponsBosibHOE BHUMaAHHWE CBSI3aHO C AaKTMBHBIMH BIMSHUSIMH PETHKYJISIPHOH
(opMami Ha HepBHBIE KJIETKN KOpbl OONBHIMX noaymiapuii n ocobenio 100Hoi
Jom. JlesTenbHOCTH HelpoHOB N00HOIT loam peryimpyeT noctyiuienve u Buibop
uHGpopMaLny, KOTOPas HANPaBJSIETCs] K KOPe KOHCUHOro MO3Ia M JIPYTHX €ro oT/e-
JIOB, TJI€ OHA MOKET 3alTOMMHAThHCS. .

3A40FPOBLE YENOBEKA

Znst nCUXOA0UNECKOU PASEPY3KU HEAVBEKY BANCHO YMEMD NOCTOANHO NEPEKAMUMBCS
€ HENPOUIBOIBHOZO HA NPOUIBONBHOE GHUMANHIE, YEPCAOBAMb UX. IMO IKOHOMUM 3HEP-
2UI0 HEeRVBEKa, NOBKILAETN €20 NPOUIBOOUMERBHOCTIL mpYyda u s(hhexmuanocmp yuedvi.

KayecTBO BHUMAaHMS 3aBHCUT OT CBOICTB HEPBHOI CHCTe-
meL JIosam co cnaboii HepBHOIT CHCTEMOIT JIONOIHUTENb-
Hbl€ pa3/ipa’KUTes i MEUIalOT COCPEJI0TOYHTRCS, a ¢ CHJIBHOI — JIaKe VCUIIHBAIOT
KOHIIeHTpaIumio BHUManns. OaHu BU/IbI A€STEBHOCTH TPeGyIOT BEICOKOY KOHIEH-
TpauuM BHUMaHus, Apyrue — ee obbema. Ectb cheprl jlearenbioct, 1ie Heob-
XOJIMMO ¥ TO W Jpyroe. B coOTBETCTBUM € 3TUM pasznnyaioT TaKie OCHOBHBIE
CBOICTBA BHMMAHWS, KaK KOHIEHTpaIsi, pactipe/ienerie, oihbeM 1 epeksoyeHne
(cm. cxemy).

Kouuenrpauus BHHMAHHS — 970 CTeTeHb cocpeioToderHocTH Ha obbexre. Musno-
JIOTHYECKOM OCHOBOH KOHIEHTPaluy BHUMaHHA SIBAACTCH JOMHHHPYIONMI Y4acToK
BO30YXKICHNsSI B KOPe KOHEeYHOro mMosra. Hanpumep, xMpypr 1 YacoBoii Mactep
JIOJIXKHBI MMETh BBICOKMIT YPOBEHb KOHIEHTpaluu BiuManust. [Ipojonxntenbibie
TPEHNPOBKM 1OBBILAIOT CIIOCOOHOCTH KOHIEHTPHPOBATH BHUMAHMNE.

Pacnpenenenne BHUMaHusi — 5T0 BO3MOKHOCTD YeJIOBEKA COCPC/IOTONMTD BHH-
MaHMe O/IHOBPEMEHHO Ha HECKOJNBKMX pasHbix obbextax
WJIH BBINOJHATH CIOXKHYIO paboTy, CBA3aHHYIO CO MHOTHMIN

O/THOBPEMEHHBIMM oneparmsaMu. DH3HONIOrHYECKNE OCHOBDI OCHOBHBIE
TAKOTO BHUMAHMA CBS3aHBI C OJTHOBPEMEHHBIM BO30YXK1e- CBOJICTBA
HHEM HECKONbKMX Y4YaCTKOB KOPBI KOHEYHOTO Mo3ra. Pac- BHUMAHHS

NnpejieNieHe BHUMaHMsI HYXHO KakJaoMmy 4enoBexky. Ho
€CTh CIEIHATBHOCTH, KOTOpbie TPeOyIOoT 04YeHb BHICOKOIO
YPOBHSI Pa3BUTHSI HTOTO CBOICTBA: YUUTENb, BOANTE b, [H-
puxep u ip. Hanpumep, yuures He TONBKO COCPEAOTOYN- Konuentpamus
Ba€T CBOE BHUMAHWE HA COJCPIKARNH MaTepuaa, KOTOpbIi
HPETofAeT, HO H BHUMATENBHO CNIEANT 3a paboToil Kiacca.
O6peM BHUMAHHS — 5TO KOJMYECTBO 0ObeKTOB uiy ux | Pacnpesenexme
BJIEMEHTOB, KOTOPBIE Y€JIOBEK MOXKET OIHOBPEMEHHO BOC-
HPUHSITH ¢ OJMHAKOBBIM YPOBHEM SICHOCTH U YETKOCTHL.
Ilepexmoyenne BHUManus — 370 yMeHMe GBICTPO Hepe-
KJIIOYATBCS € OJIHOTO NPEZIMeTa Ha JIPYTOii, ¢ OAHOTO BH/A
JeSITeNBHOCTH Ha Jipyroit. TPy/IHO HA3BaTh AESTENBHOCTD,

/4

237

KoTopas 6pi1a 661 BoaMozkna He3 3Toro ceoiictea. Brictpoe TepexmioueEne
TIEPEKTIYeHHe BHUMATMS HeOOX0IMMO YYNTENTIO, BOJIHTE-

JTIO, ONIEPATOPY TYJIETA YIPABIEHNS 3JIeKTPOCTAHIIH, JIHC- OcHoBHLE CBOCTEA
neryepy # ap. IlepexniodyeHne BHUMaHWS € YMCTBEHHOIT BHUMaHWUA

"ule
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JIESITENIBHOCTH Ha BuINoHeHne (husnyeckoit paboTsl OMOTAeT 4€l10BEKY NCHXO0JI0-
I'HYECKN Pasrpy3uTh cebst.

Kask/1b1i1 4e/10BeK MOXKET pasBuThb y celst BHUMAHNE, 2 UMEH-
HO: CTIOCOOHOCTD BHUMATENBHO CJIYLIATh, YTATh, BOCHPUHU-
MaTh [POYHTAHHOE M T. 1. XOpollee BHUMAHHE MOMOTaeT
YEJIOBEKY JIOCTHYb YCHexoB B yuebe wm Apyroit cepe sesitensHoci. A ciaboe BHU-
MaHue (TOCTOSTHITBIE OTR/IEYEHNA ) MELIAET IIPOSIBJSTH JIAKE HAW/TYYIIIE CHOCOOHOCT.
TpeHnpoBKa BHUMaHMs BaXKHA HE TOJBKO 151 TPODECCHOHAIBHOI 1eSTeNBHOC-
TH YEJIOBEKA, HO M JUJIsl BOCITUTAHMSI €10 BOJIEBbIX KAY€CTB, NOBLILEHNS] BHY TPEHHEI
ymenminael. Hanpumep, passutue y cebst yMeHHst cayaTs cobeceiHuKa, yUuTes,
YTeHHe KHUT, OBJAJIEHHE KOMIIBIOTEPOM crocoGCTBYIOT (POPMUPOBAHUIO HABBIKOB
OBICTPOTO NEPEKNTIOUCHIA BHUMAHUS ¢ OAHOTO 00bexTa Ha IPYroi, BeipabaTeiBAlOT
YMEHHE COCPEIOTOUNBATL BHIMaHKE 8 110601 MOMEHT u B J060it ofcTanoBke.

3ayem TpeHHPOBATHL
BHUManue?

OBOBLMM 3HAHMUS

llenenanpasneHHoe BOCHPUSTHE HPOMCXO/INT € HOMOIIBIO BHMMaHust. Pasnnyaior
HENPOU3BOJIBHOE M TIPOM3BOJIBHOE BHHUMaHMe. Buonornyeckoii 0CHOBOI Henpous-
BOJIBHOTO BHMMAHU$ SIBJISCTCS OPUEHTHPOBOYHBIE peduiekc, KOTOPBIi BOSHUKAeT Ha
HOBBIE WJTH OHOJIOTHYECKH BasKHBIE CTUMYJTHI M OCYIECTBIISIETCSt HEPBHBIMM 1{EHTpPa-
MH cpefiero Mosra. [IponsBonbHOe BHUMaHNE — 3TO KOHTPOIUPYEMBIIT M 0CO3HAH-
HEIi1 nporece. Ol OCYMECTRASeTCst Pa3HBIMH YYaCTKaMH KOPBI KOHEYHOTO MO3Ta.

NMPUMEHMWUTE NONYYEHHLIE 3HAHUA

Buibepume npasunvuoil omeem (00uH UIU HECKOILKO)

1. Buifepure cBOHCTEO BHMMAHMS, KOTOPOE XAPAKTEPHIYETCH BO3MOXKHOCTDIO HeJIOBEKA
BBIUTOJIHATL CHOKHYIO paboTy, CBA3aHHYI0 €O MHOTMMM O/IHOBPEMEHHBIMM OIEpALLIs-
MM: a) KoulleHTpauuss; 6) pacnpenenetive; B) o0beM; I) nepexsioyerne.

2. Ykaxurte npodecciy, B KOTOpbIX 0COOEHHO HYXHa KOHIICHTPAIMA BHUMAHUA: 4) XU-
pypr; 6) OBOILEBOJL; B) )KUBOTHOBO/L; T') KOPPEKTOP.

3. Viamute BHHMAHKE, KOTOPOE 3aBHCHT OT HAINIEH BOJIM: 2) HENPOU3BOJLHOE; §) IPOM3BOJIBHOE.

4. Kakaa ponk BHHMaHMA B y4eOHOI /IeATeTbHOCTH YeIoBeKa?

§ 86. sMonM 1 MOTUBATIUU

BcnoMHMTE | gro Takoe CeHCOPHBIE CHCTEMB,

KnioueBbie NOHATHA U TEPMUHBL: SMOLIUK, SMOLIMOHaNbHbIE peaKLuu, SMOLMOHANb-
Hbi€ COCTOAHMSA, SMOLMOHaNbHbIE YYBCTEA, MOTUBALIMW, BONSN.

CeHcopHBIe CHCTEMBI Y€TIOBEKA BOCHPHHIMAIOT OKPYZKAIONIYIO CPey 10-pa3Ho-
My, BEI3BIBaS ¥ HETO PA3HBIC OLIYTIIEHHSI M COOTBETCTBYIONME 3MOIUH. MBI He TOJ1b-
KO CIIOCOOHBI BUJIETH, CHIBIIATE, YyBCTBOBATH 3allaX, IIPHKOCHOBEHNE, TO €CTh YYB-
CTBOBATh M BOCHPUHHUMATh Pa3Hbie SIBJIEHUS] BHELIHEro MHUpPa, HO U OIIEHNBaTh UX.
Y Hac HEOJIMHAKOBOE OTHOLIEHUE K PasHbiM coObITHsIM. TaK, HOTOKWIT CONHEYHBII
JieHb 0OBIYHO CHOCOOCTBYET MOBBILIEHHIO HACTPOEHHS, 2 NACMYPHBIH M JIOXK/LTUBHII
YXYAWAET €ro. JIMOIMH MIPAIOT BAXKHYK POJib B JKM3HH YE€JIOBEKA: BbIHOJIHAOT
(PYHKIHIO OIEHKN JIeATENBHOCTH H ee pe3yiibTaroB. OHH ABNAIOTCA OAHOM U3 BaxXk-
HBIX (QyHKIMiI FOOBHOTO MO3ra.

Kax v P— IMonuu (OT JIAT. IMOMUOH — BOJIHEHME, BO30YIK/IEHNE) — M0
KAKOBO MX 3nayenne? PEAKUUL, KOMOPble 603HUKAIOM HA deticmaue 6HeWHUX U 6HY-
mpenHux pasopajcumeneil: Onu NPOKBAIOMCS. 8 sude Yooe-

nemeopenus (padocmu) unu Heyooeremeoperus: (newam). ITo aKTUBHOE COCTOsTHUE

CHIEIMAM3UPOBAHHLIX CTPYKTYP MO3Td, KOTOPBIE PETYJMPYIOT HOBEIEHHE YEIOBeKa
TaK, 4To0bl 00ECHEYUTH MAKCHMYM MO3HTMBHBIX U MMHMMYM HETaTHBHBIX ONLYIIIEHHHL.
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(DU3NOTOTHYECKYI0 OCHOBY MHJIMBI/LYAILHOTO HPOSIBAEHHS SMOIMI COCTABISET
B3aHMO/IEHCTBHE KOPBI TOJIOBHOIO MO3TA M TIOAKOPKORBBIX CTPYKTYP JIMMOUYecKoii cu-
crembl. (Benommume, 20e pacnonoxcena mimbueckas cucmema.) Hanpyvep, oiHo 1 10 e
SIBJIeHVE PA3HBIE JIIO/IM NEPE/KUBAIOT HO-PASHOMY: OJFHH BOCXHIIAIOTCS BE/IMYHEM IPO3b,
JAPYTUX npoGHpaeT APOKh OF CTPaxa HPH HPKOil BCIBILIKE MOJHHH # OIJIVIIHTEIEHOM
rpoxote rpoma. OJHaKo yailie BCero B 0CHOBE aMOIHIT 3a/105keHbl MOTHBBL [opoxannn
GyzieT HEJIOBOJIEH TeM, UTO I'PO3a UCTIOPTILIA €My POTYJIKY, @ KpecTbsituH OyaieT pajo-
BaThCs, KOI/IA JIOKJIb 3aCYHLIMBEIM JIETOM OPOCHT 3€MJIO, YTO NOBBICHT ypoxait. Takum
00pas’oM, SMOIHH CBA3AHBI ¢ NOTPEOHOCTSIMM, KOTOPBIE CBASAHBI € MOTHBALMEIL.

Kaxoe ssanmonciicrane C Toukn 3permns (?1113u¢;nurnu, MOTHBalUs — 3mMo u-
MEXLy oMy SUONOZUNECKUIL. MEXGHUIM GKIUGU3AUUN. 6 NaMAMU MeX
W MoTHBaMR? TPOZPAMM NOGEOEHUS, KOMOpbie CROCOGH! YO06aemeopume
nompebrocmy opeanusma. MoTHBAIUIM M 3MOLIMH TECHO

B3anMocBsisanbl. ITepea Tem Kak yAoBA€TBOPUTE HOTPEOHOCTH OPraHn3Ma, 3MOIMU 4
BBINOJTHAIOT BaXHYIO (DYHKIMIO — OHEHKY He0OXOAHMOCTH BBINOJIHEHHS TOT0 WIM
uHoro fAeiicteus. Hanpumep, y yenoseka 601HMT HOTa M 3T0 MelaeT emy XoanTb. Ho
NPU OTIACHOCTH OH GeXuT, HecMoTps Ha 6o7b. MiMeHHO MexanuaMm 3Moiuii osBo-
JIseT OLE€HUTD, YTO BaKHEE B JAHHBIH MOMEHT. T eCTh 3MOIIMM MOTYT IIEPEKTI0YATh

HOBEAEHUE U3 OJTHOTO COCTOSIHUA B JPYTOE.

DyHKIMA NePeKTI0ueHts aMOIIH 0COGEHHO YeTKO TPOSIBISeTCS B MPOIecce
KOHKYPEHI[MM MOTHBOB 1pH Bbijleniennn npeobnaaaonieii notpebnocti. Tak, B 60e-
BBIX YCJIOBMSIX €CTECTBEHHBIIT JUISl Y€JIOBEKA MHCTUHKT CAMOCOXPaHEHUs M COIM-
aJIbHYH HOTPeGHOCTD CIe/IOBATh ONPEEICHHON ITUYECKOH HOPME TIOBEICHUST Ye-
JIOBEK TePEKMBaeT Kak GopbOy MEX/Ly CTPaXoM H YyBCTBOM JI0JITa, MEX/TY CTPAaxoM
u cThiioM. [list Toro uto0b! YeoBek He e Beerga HauGonee NerkuM myTeM, a
BBIGMpAIT X0Tst 1 GoJiee TSKeJiblil, HO GHOIOrYECKH 1IN COLMANBLHO BaXHBIH Ty Th,
CYNIECTBYET CHelMabHblil MO3rOBOi MEXaHI3M, NPOSBJSIONIMICSA B BUIE TIOTPel-
HOCTH nipeosioneBath npensitctTsust. V.11 IMasnos naspai ero «peduiekcom cBoboibl»,
KOTOPBIH SIBAETCst PUINONOrMYecKUM MEXaHN3MOM BOJIH YeJIOBEKA.

Takum 06pasom, (hakTOpoB, BLISHIBAIONMX AMOLMH, MHOTO, HO OCHOBHBIX JIBA:
HOTPeGHOCTD W BO3MOYKHOCTD €€ Y/I0BJIETBOPEHMUSI.

BHeurHe aMoMy cONpOBOXK/RAIOTCA COKPANIEHMEM MHUMHYECKMX MBI JIMIA,
0COGBIM BBIPAKEHHMEM IJ1a3, UMEHEHHSIMH 103b1 M IBMXKEHUAMH PYK.

Kakne cymecTayior Pazsmmuaior aMOIMM  HOJIOKNTENBLHBIE W OTPHIATEIBHBIE.
BT IMONEH? Kaxayio amormonasibHy o peakimmio o0ecneduBaioT OTAeNb-
HbIe HEPBHEBIC LEHTPDI, PACHONIOKEHHBIE B IPOMEKYTOYHOM
MO3Te€ M NOAKOPKOBBIX sijipax. [losroMy smMonmm orpaxaircs Ha JesTeNIbHOCTH
(pusnonornyeckux cucTeM oprannsma. Tak, NONOXKHTEIbHBIE 3MOIHH BBI3HIBAIOT
pacMpeHHe KPOBEHOCHBIX COCY/IOB, TIOBBILICHHE HHTEHCHBHOCTH SHEPreTHYeCcKOro
ofMeHa, TeMiieparypbl Tena, ymeTBenHoi 1 pusnyeckoit pabotocnocobroct. Otpu-
HaTeJbHbIE BMOUMH MMEIOT HPOTHBONOIOKHBIH axpexT. O/fHako oHM ToXKe MOryT
CTUMYJIMPOBATh AKTMBHOCTD YEJIOBCKA, HallPABJISisl €€ Ha MPEOJI0JICHUE TPY/IHOCTEI.
KaK IposBIsoTcs: aMomsm? Ilmujma'rhcu OMOIMH MOTYT B BHJ/IE IMOLMOHAJIBHBIX pe-
AKIMH, COCTOSHMUY HIH OTHOLIEHHH, BMO‘U.HOHMI)HHE pe-
aKuMu — ynbiOKa, CMeX, YAMBICHWE, THEB, 111a4, MMIYILCHBHBIE JEHICTBUS WK XKe
MOJIHAST HETO/ABIKHOCTL. OHM TECHO CBSi3aibl ¢ COOBITUSIMU, KOTOPBIE UX BBI3BA/IH.
B 9KCTpeMasbHBEIX YCOBHSIX, KOI/IA Y€I0BEK HE MOXKET CHPaBUTHCS € BOSHUK-
el cutyanmeii, pasBMBAIOTCs TaK HasbiBacMbie aghpexmnbt — ocobBIil BU HMOIMIA,
KOTOpBIl oTanyaetcst Gonbiioii cunoii, Oyproit peakimeil (HanpuMep, rHes,
APOCTD). DIMOIMOHANBHBIC PEAKIMK B cOCTOstHMN addekTa He KOHTPOIMPYIOTCS
CO3HAHMEM, UX TPYJIHO CIePKaTh, H NOITOMY OHU OYeHb onacHB. MHOro Hexena-
TEJIbHBIX MOCTYIIKOB COBEPLIEHO MMEHHO B 3TOM COCTOSIHMM.
IMONHOHAIBHBIE COCTOSIHNS — OOJIEE HIH MEHEE IPOJIO/DKHTEIIBHBIC TepeKHBAHNAL
K HuM otHOCST: BO3Oyx/ieHNe, yrHeTeHne (JCHIPeccuio), CTpax, TPeBory. IMOLHo-
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HABHOE COCTOSIHHE SBJISIETCS] HECTOMKHM MCHUXHYEeCKHM siBjieHHeM. Becesioe HacTpo-
€HHe CMEHSAETCs TPYCTHBIM, CHIOKOIHOE COCTOSIHHE — TPEBOXKHBIM, MOAaBIEHHOe —
AKTHBHBIM. DTH COCTOSIHISA 00yCAaBIMBAIOT HacTpoente Yenoseka. Hactpoenme — smo
yemotugoe, docmamouHo NPOOCINCUMENBHOE IMOUUOHAIBHOE cocmostiue. T1pHunHbl,
KOTOpBIe 00YCIOBIIIN TO WM HHOE HACTPOEHNE, He Beeria ocosHatbl. OHu 3aBHCST
OT (PU3MYECKOTO CAMOYYBCTBHS Wl OT CBOHCTBA MAMSATH BbI3bIBATH NM0JCO3HATEIHHO
npeapiynme uyBctBa. I1poposmiiresibible KOHQUIMKTHbIE CHTYally, HEBO3MOX-
HOCTH OCYIIECTBUTD XKENAEMOE MOTYT BHI3BATD TOAABIEHHOE COCTOSIHIE, TPEBOTY WJIH
3Ke ArpecCHBHOE TIOBE/eHIe YesnoBeka. Peaibnast OLEHKA CI0MKHUBLIEHCS CUTYRIHH,
COOTBETCTBYIONIHE BOACBHIE YCHIINS! FIOMOTAIOT BBIHTH M3 9THX COCTOSIHMIL

DMoOUHMOHAIbHBIE OTHONIEHHS! (MyBCTBa) — 3TO NPOsIBJIEHHE IMOLHIT, KOTOPbIE
BOSHMKAIOT Ha OCHOBE COLMAIBHLIX 1 AYXOBHbIX notpebrocteit. Jlioboss, Guaro-
CKJOHHOCTB, CTPACTh, BPaX/la, HEHABHUCTb, PEBHOCTH, 3aBHCTh XapaKTepH3YIOTCH
HAITPABACHHOCTBIO HA OMPE/ENEHHOe JIHIV. IMOUHOHATBHBIE OTHOIIECHHA MOTYT
BbI3BATH Pa3Hble IMOIHOHAILHBIE COCTOAHUSA.

JKusup usesnopexa 6e3 amouuii HeBo3MOXKHa. B HOopme
JKU3HL YeJ0BeKa JI0JkHa ObITh 3MOLIOHAIBHO HACHIIIEH-
— HOIT 1 pa3nooOpasnoii, ¢ npeoliajaHneM NoJIOKHTE/IBHBIX

amouuiil. Byprble oTpHIaTe/ibHble IMOIHOHA/IbHBIE PEAKIHH ITPHBOJSAT K Pa3BHTHIO
pasHOOOPA3HBIX MCHXHYECKHX 1 coMaTtHuecknx 0oJiesteil, BPEAAT OKPYKAIOUHM
miosiM. T103ToMy B nepByIo ouepeab HeoOX0MMMO H3beraTh pasBUTHS OTPHIATENb-
HBIX 3MOIHIL. DTO AOCTUTAETCS BOCITUTAHHEM CAEP/KAHHOCTH, BOJIH, TIOA/IEPKaHHEM
BBICOKOIT paboTocnioco0HOCTH HEPBHOM CHCTEMbl. IMOLMOHANBHBIE PEAKIHI TPH
ONPEIENIEHHbIX CHTYAHsAX HeOOXOIMMO C/IEPAKHBATE. HE CMEATHCS H HE pearupo-
BaTh, KOT/IA KTO-TO M3 HEOCMOTPHUTE/BHOCTH YTO-TO HE TaK CKasaJjl WIH Cliesal.

Bosst — 370 CO3HATE/ILHOE yTIpABJIeH e IMOIIMAMH M MOCTYIMKaMH, 2 TAKIKe aAKTH-
BU3AINSA JEATE/BHOCTH HA OCYNIECTBIEHUE 3a/lyMaHHOro. BoeBbIMH YCHIINSAMH He-
JIOBEK MOJKET NMMPHOCTAHOBHTD JIETICTBYE, €CJIV OHO nenesiecoobpasuo. [lns ynpasie-
HHSL IMOIMSIMU TIPHMEHSIOT TAKKE CTIena/ibiblil ayToTpeHHHr. OIHAKO TICHXO00-
TMYECKHIT AYTOTPEHIHT JaeT [10JI0KHTEeAbHEE Pe3yJIbTAThl TOJIBKO MPH CEPXKHBA-
HMM H TOTAlIeHNH He3HAYUTEBHOI HEeTaTHBHON 3MOLHOHANBHON peakyuH. Ilpu
JUTMTENBHEX OTPHIATENLHEIX IMOIMOHANBHBIX COCTOAHUSX (CTpax, TPeBora, Ie-
Yaib, TOCKA) TOCTOSIHHOE CACPKHBAHNE IMOIMIT MOXET NMPUBECTH K HETaTHBHBIM
nocaeacTBHsaM (meuxuueckun i (PU3HONIOTHYECKHM PacCTPOICTBAM B OPraHH3ME).

Hmerotes 1 gpyrie nenxodusnoaornyeckiie crocobbl CHATHSA HEraTHBHBIX 3MO-
1mit. UHorzia GpiBaeT 10CcTaTOYHO MPOaHAIM3HPOBATh UX NPHYHHEI H MOCIEACTBHA,
yToOBI CHATH HETATHBHOE 3MOLHOHAIBIIOE COCTOSIHHE.

Taknum 06pasoM, IMOLHH BJIKSIOT Ha MPOLECCH BOCTIPHATHS, NTAMATH, MbllILIe-
HHs1, CO3HAHMNSL, 00YYeHHsi; ONPEIeIsioT OTHOUEHHe K OKPYXAIOUleil cpefie U K ca-
MoMy cele, NoBe/IeHNE YeJIOBEeKa B 1ETOM.

OBOBLNM SHA HUsA

MoXHO i PYKOBOIIHTH
OMOLMAMH?

Mo — 3T0 0cOOBIE Peakiiii OPraHi3Ma YeJIOBEKA Ha BHEIIHNE U BHYTPEHHHE
pasnpaxuTesy. Omn apssnorcest QyHKiHeil T0JOBHOTO MO3ra. (MDakTOPOB, BHI3bIBAKO-
(X 3MOLIH, MHOTO, HO OCHOBHBIX JIBA: MOTPeOHOCTL H BO3MOKHOCTD €€ YIOBJle-
TBOPEHHs. IMONHH ABJSIOTCS CYINECTBEHHOH YEPTOI YeJIOBEKa 1 TECHO CBHA3AHbL €
MoTHBaIsAMH. MOTHBAIIH — 3TO NPHYHHBI, Ha KOTOPbIX OCHOBbIBAETCA TTPHHATHE
pelLeHIs! 1 aKTHBH3ALHS TEX TPOrPaMM MOBe/ieH s, KOTOpHE c1iocoOHBI YIOBJIETBO-
PUTH ONpeneseHHy0 QU3HOIOTHYECKVIO HIH COLMA/IBHYIO noTpeGHOCTH YEIOBEKA,

NMPUMEHUTE NONYYEHHLIE 3HAHWUA

Buibepume npasuavnsiii omeem (00un Ul HECKOALKO)

1. VikaxkuTe NpOSBIEHHE HMOLHI, KOTOPBIE BBIPAXKAKOT THEB, (V1A' a) SMOLMOHAIbHbIC
peaxiny; 6) IMOIHMOHATBHEIC COCTOSHHSA, B) SMOUHOHAIbHbIE OTHOIIEHHS.
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BUOJIOMMYECKME OCHOBBbI NCUXODU3NOJSIOMYECKON

2. Bribepure 1POTHBONONOKHOE NPOSIBACHHE AMOLMK «mioboBbs: a) Bpaxia; 6) pes-
HOCTB; B) 3aBHCTH; T') HCHABHCTD.

3. Yiaxkure campiii adhekTHBHBIN C1I0C06 CHATHA SMOIMOHATBHONO HAIIPSKEHMS: ) Phi-
Ganka; 6) BhIsicHe e OTHOMEHWIT; B) pabota 3a KOMILIOTEPOM; T') 3JaMKHYThC B cee.

4. O6GbacHNTE, KAK MOXKIO YMEHBIINTD BANSHHE OTPHUIATEILHBIX SMOUMIT Ha OPraHN3M.

§ 87. BUOJIOTMYECKME OCHOBBI IICUXO-
OU3NOJIOTUYECKON NH/IUBU/IYAJIBHOCTHU
YEJOBEKA. TEMIIEPAMEHT

BecnomHure  us kypca Ocroewt 300poessi, ITO TAKOE TeMIICPAMEHT.

Kniouesbie NoHATUA 1 TEPMUHBL. TEMNEPaMEeHT, CAHNBUHMK, XONepuk, pnermaTmk,
MenaHxonuk.

Kaxpiit yenoBex HEMOBTOPHM, MOTOMY YTO HMEET HHIAHBHIYANIbHbIE XapaKTe-
PHCTUKHN NOKasatesieii (GnsnoIornyeckix mponeccoB 1 NCHXHYECKOIT e TeIbHOCTH.
Jhonu no-passomy npHenocabinBaloTest K YCJIOBHSM OKPYKAIOIeli cpeibl, 1o-pas-
HOMY BenyT ce0si B 3KCTPEMA/IbHbIX CHTYAIMSAX, HMEIOT PasHble CKJIOHHOCTH M CTIO-
cOOHOCTH, TIPOSIBISIIOT PA3HYIO CIIOCOOHOCTb K O0YHERHIO H OBJIA/ICHHIO Pa3HBIMH
npodeccusiMi. Yueriie 00 HHAUBHAYAIBHOCTH YeJIOBEKa GEpeT CBoe Hayalo M3
ApeBHEl HH/MITCKOIT, KHTallCKOIT U aHTHYHOH MEAMLIMHBI M CBA3aHO € TEMIICPAMEHTOM.

Temnepament (0T Jlat. memnepamermym — HaJJiexKaiee
COOTHOLIEHHE YacTeil) Xapakrepusyer MHINBHAA cO ¢TO-
POHBI JIMHAMHYECKIX 0COOEHHOCTENH €ro TICHXHYECKOI AesTeNbHOCTH (TEMIIa, puT-
Ma, HHTEHCHBHOCTH NCHXHYECKHX TTPOHECCOB i cocTost M ). OCHOBHBIE KOMITOHEH-
ThI TEMTIepaMenTa: 0611asi aKTHBHOCTb WHAWBHJIA, €TO MOABHAKHOCTD (IBHTaTEIbHAS
AKTHBHOCTDH) H SMOLMOHAIBHOCTS.

Y710 TaKOE Temnepament?

TBOpPUOM y4eHVs O TemnepameHTe CHMTAIOT [PEBHErpeveckoro spava lunnokpara
(460-377 rr. po K. 3.). OH yTBEpPXAanN, 4TO NIOAW OTIMHAKOTCA COOTHOLLEHUEM HeTbIPex 0C-
HOBHbIX «COKOB» OpraHu3mMa — KpoBu, pnermol, XenTon u YepHon xen4yun. OnrumansHoe co-
OTHOLLIEHME 3TUX COKOB ONpeaenseT 300poBbe, TOrAa Kak UX HENPONOPUMOHANTLHOE CMe-
wieHue CTaHOBUTCA MCTONHUKOM PasHbix 3aGoneBaHuin.

Wcxoas ua ysenus Minnokpara o YeTsipex «cokax», Knasauia [ane (Il c. 1. 2.), caMbil ussect-
HbiiA Bpay aHTUHHOCTY, paspaboTan nepeyio KNaccuyKalio TemMnepameHTos. Yetsipe ua Boiae-
NEHHBIX UM TUNOB: CaHrBUHWHECKWUI (OT Nat. CaHrBUHIAC — KPOBb, XU3HeHHas cuna), pnermaTvv-
HBIA (OT rpey. (o1ermMa — CNu3e), XONEPUHECK (OT MPEY. XO/IE — Xeftb) U MENaHXONUYHLIA (OT
FPey. MefIaiHa X0/1e — HepHasn Xenyb) U B HaCTORLLLEE Bpems LUMPOKO MCTNONb3YIOT B NCKXOMOMN.

Hayno o6octosan remnepamerts yenosexa VLI Tasros. On oTKpbU1 TpH CBOICTBA
HPONECCOB BO3OYK/IEHMST 1 TOPMOKEHUSE: CILUTY, TIO/IBUKHOCTD H Y PaBHOBEILIEHHOCTD, Cu-
J1a 8030YHCOAIOUUX. MPOUECCOB XAPAKTEPHBYET CTIOCOOHOCTH HEIPOHOB KOPb! KOHEYHOTO
MOGIa K JUTHTeTHHOMY CHIBHOMY BO30OYIKJIEHHIO, & CUIA MOPMOIHBLX NPOUECCOB — CTIO-
COBHOCTb KJI€TOK KOPBI K MO/IEPXKAHHIO TIPOACKHUTEBHOIO COCTOSHUS TOPMOKEHTS.
Hodewicrocms HePBHBIX NPOUECCO8 — FTO CIIOCOBROCTD HENMPOHOB KOPB! GHICTPO TIEpe-
XO[IMTD U3 COCTOAHNS BO30YKIEHHA B COCTOSIHYE TOPMOKEHHS 1 Hao0opor. Ypasnoee-
UEHHOCHT HEPBHBIX NPOYECCO8 XAPAKTEPHU3YeT COOTHOLLIEHNE TTPOLIECCOB TOPMOXKEHHA 1
BOaOYKAeHHS. Y O/IHIX JTofEl 3TH /1Ba MPOLIECCA B3ANMHO YPAaBHOBELIEHEL, A Y JIPYTHX
PaBHOBeCHS He HAO/IOAAeTCs: NPeotIafaeT IPOIECe TOPMOKEHHS KT BO3OYK/IEHHA.

Taxim o6pa3om, KOMOHHAIIN HA3BAHHBIX CBONCTB HEPBHBIX ITPOLIECCOB 0OPA3yoT
YeThipe OCHOBHBIX THITA BbICIIEH HEPBHON /eATEIbHOCTH: CHIIbHBIT YPaBHOBEIIEH-
HBIIT TIO/BIDKHBI, CHJIBbHbII YPABHOBEIEHHBIN HHEPTHLIN, CHJIbHBI HEypaBHOBE-
WeHHBIH, cnabulii (exm. cxemy Ha c. 242).

Hlepsvuil mun nepenoii cucmemot xapaxrepusyercsi GoMbLIONH CHIIOH H NOIABHK-
HOCTBIO HEPBHHIX IPOIECCOB, YPABHOBELICHHOCTHIO TIPOLECCOB BO30YXAEHHMS W
TOPMOXKEHUS], ITO TaK HasbIBaeMblil Pe3Bblil THIT, KOTOPOMY OTBEYAET CAHTBHHUYE~

16-Biclogija, 94 (rus)

o
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( TUIILI HEPBHOM CUCTEMBI )
/ \
( Cuneaeii ) ( Cnabuiii )
e \\.

( YpasHoBenen LI ) (Heypanuonemennuﬁ)

i
( Honnumnmﬁ) ( H_uep'mmﬁ)

CcKHit THIT TemnepamenTa. JlIoan ¢ TAKAM THITOM HEPBHOI1 CHCTEMBI (CAHTBUHHKH)
OTJIMYAIOTCS! WHPOKHMH HHTEpecaMy, Job03HaTebHble, SHepruytbe, ¢ 6oAbIINM,
caMOoOOJIa/IaHHeM 1 CHEPXKAHHOCTRIO XapakTtepa (puc. 184).

Bmopoii mun nepenoii cucmemvt xapaxktepusyercsi GOJbINIOI CUIO, HO MaTIOi
MOABIZKHOCTBHIO (MHEPTHOCTBLIO) HEPBHBIX NMPOLIECCOB, YPABHOBEIICHHOCTBIO PO~
11eCCOB BO3OYHIEHUS 1 TOPMOKEHHsI. ITO CTIOKOIHBII THIT HEPBHOIT cucteMbl. On
npucyn; UierMaTHYHOMY THILY TemnepamenTta. JIIOAH ¢ TakUM THIIOM HEepPBHOI
cucreMbl (pnerMaTHKU) B Mepy 3HEPrHuYHBl H HACTOIYMBBL, UM CBONCTBEHHO
MOCTOSIHCTBO B NMPHBBIYKaX H npHcTpacTusx (puc. 185).

Tpemuii mun HepsHou cucmemvt Xapakrepusyercst HOBIION CUIION, NOABUIKHO-
CTBIO, HO HEYPABHOBEIIEHHOCTBIO HEPBHBIX MPOLECCOB (MPoLecchl BO3OYKeHns
npeohAaAl0T HA/L TOPMOXKEHHEM). ITO HeyPaBHOBEMIEHHbII THI HEPBHON LHCTEMBL.

Puc. 184. CanrBunvki: Puc. 185. ©nermatiki: Puc. 186. Xonepuvku:
1. Hanoneow, 2. B.A. Mouapt. 1. M.W. Kytysos, 2. L.A. Kpui- 1. A.B. Cyeopoe, 2. L.W1. Mexpe-
(3aganwe. lNogrovosete co- noe. (3aganme. lNoarorossre nees. (3aganwe. lNogrorossre
obueHmne 00 3THX M0AX.) coobuyerme 06 aTux moasx.) cooblueHre 06 STX ossix.)

(7



q BUOJIOMMYECKME OCHOBbI NMCUXO®U3NOJIOMMHECKON
b MHAOWBUAOYAJIBHOCTU YE/TOBEKA. TEMIMNEPAMEHT

OH npycy i XoaepuyeckoMy THITY Temrnepamenta. JIoam
€ TAKMM THTIOM HEPBHOIT CUCTEMbI (XOJIEPHKH ) JIETKO BO3-
OY)KAAIOTCS], HECJEPIKAHHBI; OHH SHEPIMYHbI, CMeJbl B
CYXJIEHHSIX M CKJIOHHBI K PEILMTETbHBIM JEiCTBUAM, HO
MHOT/[a HEOCMOTPUTEIBHBI B CBOMX TOCTYTIKaX (puc. 186).
Yemeepmutil mun HepeHOil CUCMEMbL XAPAKTEPU3YCT-
st c1abOCTBIO HEPBHBIX MPONECCOB, NX HEYCTOIMMBOCTBIO.
OH coBNaJiaeT ¢ MEJIAHXOJHYHBIM TUTIOM TeMIlepaMeHTa.
Jliomm ¢ TakuM THIIOM HEPBHOI cHeTeMbl (MeJIAHXOJIMKY )
XapaKTepU3YIOTCs POOOCTBIO, 3aMKHY TOCTBIO, H30BITOYHOM
YYBCTBUTEIbHOCTBIO, CKJIOHHBI TIPEYBeJIMYUBATD TPYAHOC-
TH. OZIHAKO OHH HMEIOT TOHKYIO JIyIIEBHYIO OPraHH3aIMIO,
YacTo BhIpaxkaior cebs B nekyccrse (puc. 187).
WHrepecHbIMU SIBISIIOTCA PeaKigHy JTOZEH ¢ PA3HbIM TH-
NOM TeMIIepaMeHTa Ha OfIHY ¥ Ty ke cuTyarmio (puc. 188).

HOBHbBIE THITB]
Y P———. ja Y MOMSHYTbIE OC e b

dbopmupoBanse Tuna HEPBHOI1 CHCTEMBI PEIKO BCTpe-
HepBHOH cicTemp?  JAIOTCH B €HHCTOM BIJIE>. Bounb-

IIWHCTBO JIOJEIT HMEKOT YepThl
BCeX THIIOB ¢ npeoliazianieM ofHOro 13 Hux. Tur Heps-
HOI1 CHCTeMB] SIBJIAETCS BPOXK/IEHHBIM H COCTAB/ISICT OCHOBY
TICHXHYECKOIT IEATETBHOCTH YeI0BeKa, €10 TeMITepaMeHTa,
a TAKKe UMeeT OIIPE/IeIeHHOE BINSHIE Ha CKOpoCTh (hop-
MMPOBAHHS T€X WIHM UHBIX YEPT Xapakrepa. Tun HepBHO
CHCTEMbI B TIPOLECCE WHIMBHAVAIBHOIO PasBUTHS TION
BO3/IEHiCTBHEM BHEUINHX YCIOBMH MOMKET 3HAYNTEILHO
MeHAThCA. [lpn aToM cambiM BiMsITENBHBIM (DAKTOPOM 1. 1.8 Torom,

2. N.W. YaiAkoBcKuiA.

ABJISIETCSA COLHATbHAA CPEJIA, NOITOMY OYEHb BasKHOE 3HA- (3agaume. [ogroTossTe
YEHNE UMEET BOCTIHTAHHE M CaMOBOCTIHTAHME. 3aHATHS  coobuserme 06 STux Iagsx.)
¢hu3nueckoli KyJILTYPOii M CTIOPTOM TAaKKe BIIMSIIOT HA
(popMHpOBaHIie CHILHOIO, YPABHOBEILIEHHOIO 1 MOJBYDKHOIO THITA HEPBHON CHCTEMBL

Puc. 187. MenaHxonuku:

S

Puc. 188. Peaxkumu mofieil C pasHbiM TEMNEPAMEHTOM Ha OOHY 1 Ty XE CUTYaLMIO.
(3ananme. Mo pucyHKy OxapakTepusyiiTe peakumy NIoAel ¢ pasHbiM TUIOM TeMIepamMeHTa
Ha OQHY U Ty Xe cuTyaumo.)
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Buonornyeckoii ocHOBOIT nenxoMi3HOMOrNHeCKON MH/IMBH/YATBHOCTH YEJ0BEKA SIB-
JI0TCA QYHKIMOHAILHBIE XaPaKTePHCTHKH HEPBHOIT cueTeMbl. (DyHKIMOHATBHO HHH-
BHWIYQIHHOCTD OlPENENSeTcs CHIOH, TOABHAKHOCTHIO M YPABHOBEILEHHOCTHIO HEPBHBIX
MPOLIECCOB. ITH XapaKTePHCTHKH SBJISIOTCS OCHOBOI PasBHTHS TEMIICPAMEHTA.

NMPUMEHUTE NONYYEHHbLIE 3HAHWUA

Buibepume npasunviviii omeem (00un wiu HeCKONbKO)

1. YKaxure THII TEeMICPAMCHTA, KOTOPBII HPOSBASICTCs B TOM, 4T0 BO36YX/1eHHe Me/LIeH-
HO CMEHSIeT TOPMOXKEHHE: a) canrBuimdeckuit; 0) duiermarnHublii; B) XonepHyeckmii;
') METAHXONMYHBIH.

2. Bribepyrre THII TeMIepamMeHTa JJiel, KOTOpbIe JIETKO BO30YMIAI0TCHA, HOC/IEPIKAHHBL,
HEOCMOTPHTEIIBHE! B CBOMX TNOCTYIKAX: a) canrBiHuyeckuii; 0) (uiersaruunbiii; B) xo-
JIEPHYECKHI; I') MENAHXOIHH I ‘

3. Yxaxure THN TeMIICPaMeNTa, KOTOPBii OCHOBLIBaeTcs Ha c1abol Cuiie HepBHBIX [1PO-
LECCOB M X HE3HAYMTEBHOI TIOABIKHOCTH: a) CaHrBUHUYECKHIT; 6) duiermaTnyanbii;
B) XOJIEPHHECKHH; ) MEAAHXOAHIHBIIL

4. HasoBute M oxapakrepHusyiite THIIBI HEPBHOI cucteMbl. Kakas B3anMOCBA3b MEXLY
THHNAMH HEPBHOH CHCTEMD! H TEMIIEPAMEHTOM?

OdOKAXXEM HA NPAKTHUKE
NMPAKTHYECKAS PABOTA N 9
Tem a: OnpegenexHne TMNa TeMnepamMenHTa {npmoxeufqe 5)
OGopynoBaHHue: TeCTbl LIS ONPEACSCHNS TeMIIePaMCHTA
Xon paborsl

1. Onpenpenyre cBOICTBa HCPBHOH CHCTEMEI TIyTeM KaqyeCTBeHHOH OLEHKH KOOP/AMHALIK
IBIKeHUI (BhInonHgeTes saBoen). Meroyl sakiioyaercs B BBIIONHEHHH YeThIPexX yi-
Pa’kHEHWI, CJIOJKHOCTh KOTOPHEX NOCTeIeHHO BO3pacTaer.

2. OnpeaeaiTe CHity HEPBHOI CHCTEMbI € TIOMOLIBIO TEMMHI-TECTA.
3. OnpenenTe ¢ NOMOUIBIO AHKEThI CBOHCTRA M THIT TEMITEPAMEH Ta.
4. Cpenaiite BLIBOJBL

§ 88. IMYHOCTb 1 ®OPMUPOBAHUE XAPAKTEPA

BcnoMHUTE  u3 kypea Ocnoewt 300posbsi, 410 TaKOE XapaKTep.

Knio4eBsle NOHATUA 1 TEPMUHBL: IMMHOCTE, XapakTep.

¢ ——— Kaxipiii yesiopeKk Kak eIHHIYHOE [MPUPOIHOE CYIIECTBO —
310 HHAHBHL. JIuMHOCMb — 3M0 UHOUBUO C €20 HENOBMOPU-
MbIM COUEMAHUEM 0OUEUEI0BEUECKOZ0, 0OUECMBEHHO SHAUUMOZO U UNOUBUOYANLHOZO.
JIMYHOCTBIO He POXKAAIOTCS, €10 CTaHOBSATCS. BHyTpennee coflepxanue JIMYHOCTH
(opMHpYeTCs L B TIpoiiecce o0menis ¢ ApyriMi JIIOIAbMH.
Buosornyeckoii 0CHOBOH MCHXO(U3HOIOrHYeCKOIH HHAHBHIYATLHOCTH YEI0Be-
Ka SBJIAIOTCS THITBI HEPBHBIX (POLECCOB, THITH TEMIIEPAMeHTa 1 mpeobJiasatiie of-
HOIO M3 TOJyIIapHii KOHEYHOTO Mo3ra. Bee 5TH XapaKTePHCTHKH Y€JIOBEKA SABJIS-
10TCs yHacJieoBanteiMi. 1oz Bo3aelicTBHeM BHELIHHX YCJIOBHil, BOCITHTAHUS H
obpasoBanisi, Ha OCHOBE YHACJIe[IOBaHHbIX ocobetiHocTeil hopMHpYyeTcsi onpene-
JIEHHBIIT TUII €70 TIOBEJIeHHS1, WH XapaKTep.
Y70 TaKoe Xap o Xapaxmep (0T rpey. xapaxmep - YepTa, OTUEHATOK) — MO Co-
BOKYNHOCHTS OMHOCUMENBHO ROCHIOAHHOIX NCUXOTOZUHECKUX

YepIm Yeno6exa, Komopbie MPOAEISIOMCH 8 PASHOOOPASHYIY CHepax €20 QYXOBHOU HCUSHU U



JIMYHOCTb 11 @OPMUPOBAHWE XAPAKTEPA

desmenvrocmut. KoMy Ye10BEKy CBOHCTBEHHBI IHITH TPHCYILHE MY YePTbl XapakTe-
pa, HAIIPHMEP YECTHOCTD, JIMCHHTIMHUPOBAHHOCTD, IIPHHTHITHANBHOCTD, MYKECTBO M JIP.

Uccnenys xapakTepHbie Ka4yecTBa Kaxaoro 4YenoBeka, LBeiuapckuii ncvxonor Kapn
IOHr BBInENUN ABA NPOTUBOMNONOXHBIX TUNA NMMYHOCTI: SKCTPAaBEPTL M MHTPOBEPTHI. MNepBbiii
TAN - BKCTPpasepTs! (OT NaT. 3KCTPa — BHELWHE) — MOoaK, KOTOPHLIE NEerko ananTupyoTea K
cpene, yMeno ucnonb3aylorT BCe BO3MOXHOCTU [UN1A NIMYHOr0 NPUCnocobneHmns K Xuaum, 06-
paLeHbl K ApyrumM, yBepeHHble B cebe, BNuaTenbHbie, He NOrpPyXeHHbIe B «NuyHbIe» npobne-
Mbl, OTKPBITBIE Ans apyrvx. MccnepoBako, YT 3T0 CBRA3aHO © npeobnapaHuem gyHKLMK
CTPYKTYP FONOBHOIrO Mo3ra — nobGHOM A0NMKM 1 4acTu runnokamna, KoTopele u obycnasnuea-
10T NpeobnafaloLyio OPUEHTALMIO YENOBEeKa Ha BHELUHIOI Cpeay W ero 3aBMCUMOCTb OT
BHELUHMX BAWSAHWIA. BTOPOI TUN — MHTPOBepPTSI (OT NAT. MHTPO ~ BHYTPW YEro-T1o) - Nioau,
KOTOpbie C TPYAOM ananTupyloTes K Cpeae, BO3AepXuBaloTcs Or 3aTpar 3Hepruu, cocpeao-
TO4eHbl Ha CBOeM COBCTBEHHOM OnNbiTe, HeyBepeHHsie B cebe, yn3BuMble, HyBCTBUTESbHLIE,
OCTOPOXHLIE, NOAO3PUTENbHBEIE, CKNOHHBIE K OAMHO4ECTBY. Y unTpoeepta npeobnapaer
hyHKUMA runoTanaMyca v MUHOANMHLl NMMOUYECKON CUCTEMBI, KOTOPaa M onpepenser,
CTOKME BHYTPEHHWUE MOTMBLI M YCTAHOBKW, M0 3aBUCALLIME OT BHELUHUX BITUAHWIA.

Baxxnoe sHauenme B onpezieicHu1 XapaKTepa MMEIOT OTHOILEHHE Ye/I0BeKa K TPYAY,
CBOEMY zie]y; K APYTHM JHOJsM; K cele. UentoBek He sSIBISeTcst TeM, WTO OH FOBOPHT O ce-
6e wmm ke pyrie rosopsit 0 Hem. OueHnTh YeN0BEKa MOXKHO ITPEX/IE BCEIO TI0 TOMY,
YTO OH JIC/IAET M KAK OH 3TO JIEJIAeT, TO €CTh 10 €T0 omHoweHuio x pabome. B niponec-
€€ BHITIONHEeH s PabOTHI TPOSIBISIOTCS PasHble YePThl XapaKTepa: HHUIMATHBHOCTD, Ha-
CTOHYMBOCTD, TPYHO/O0HE (M/IM JIEHOCTD), CTPEMIEHHE K TIPEOAOJIEHIIO TPYAHOCTEN
(MM CTpax nepes TPYAHOCTSIMA ), I06POCOBECTHOCTD, AKKYPATHOCTD H T, T1.

Omuowenue x Opyzum m00am NPOSIBIAETCH B MEXTHYHOCTHBIX OTHOLIEHUAX W
3aBHCUT OT OOCTOATENBCTB H ONEHKH TIOCTYIIKOB KAaK MOJOKUTENLHBIX, TaK H OT-
pruaresbhbix. 11o xapaktepy B3aumMooTHOUIEHHIT J1I0AH ObIBAIOT HCKPEHHNMH (He-
MCKPEHHUMH), OTKPBLITBIMH (3aMKHYTBIMH), OTKPOBEHHBIMI (1HEOTKPOBEHHBIMK),
YYTKHMI (HEOT3HBYMBLIMK), A00pOKenaTeNbHbIMI (HenoOpOoKeIaTebHbIMMI),
JIOBEPYMBHIMH ( HEZIOBEPYHMBBIMH ), MPAaYHbIMH, BEKIIHBLIMH,

Omuowenue wenoeexa x camomy cebe 3aBUCHT OT YPOBHA PA3BUTHS CAMOCO3HA-
Hus, criocobHocTH ouennBath cedst. OHO TOXe HMeeT pasHbie TPOABIEHHS: TIONO0KH-
TEJIbHOE U OTPHIATe/IBHOE. Pasinyalor Takite YepTel XapakTepa: YyBCTBO COOCTBEHHO-
I0 IOCTOMHCTBA, CKPOMHOCTD (LI CaMOYBEPEHHOCTD), OOMTYHBOCT, 3rONeHTpu3M (To
€CTb TIOCTOSIHHAS COCPEIOTOYEHHOCTh Ha cebe 1 CBONX NCPEsKUBAHISX ), STOU3M U T. 1,

Kak qopuupyercs MHuoro yepr xapakrTepa 4eJIOBeKa 3aKjia/(blBAIOTCS €lle B
XapakTep ueopeka? PAHHEM JIETCTBE H MOTYT NPOARJATHCS HA TPOTSIKEHHH €10
Au3nu. YepTel xapakrepa UHTEHCHBHO (POPMUPYIOTCS B
JIETCKOM 11 IOHONIECKOM BO3pacTe O/ BAMAHNEM BOCITHTAHUS W CAMOBOCITHTAHUSI.
DopMupoBaHHe XapaKTepa CBS3aHO ¢ CAMOOLIEHKOI IMYHOCTH, € €€ CTIOCOOHOCTHIO
KPHTHYECKH OIleHHBATDL CBOH MOJIOXKHUTEIbHBE KayecTBa i HetocTaTku. B mponec-
ce CTAaHOBJIeHUA JIMYHOCTH M HAKOIIEHHS JKH3HEHHOTO OTBITA Y YeJioBeKa Bbipaba-
THIBAIOTCS COOCTBEHHBIE B3rsb, yoexaenns, GOPMHPYIOTCS MOPA/IbHEE TPHH-
MBI ¥ wieasbl. Bee 3o oTpakaeTcsi Ka €ro XapakTepe: YeJOBeK CTaHOBHTCS CIIO-
COOHBIM CO3HATE/ILHO YNPABJIsITL COOCTBEHHBIM [IOBEJICHUEM, HE NPOSIBJIsiS OTPHIIa-
TEJIbHBIX Y€PT CBOEr0 XapakTepa, BOCITHTHIBAThH B cefe MO3UTHBHOE OTHOLIEHUE K
NEATENbHOCTH, KOTOPOii 3aHNMaeTcsl, OKpyKaoupM i cebe.

S BOJICGB:G Kauecmea “e/I0BeKa ABJISTIOTCS BAKHOI COCTAB-

dopmupoBanne xapakrepa PO €10 XapakTepa. POJIEBI:IM JIOZSIM TIPHCYIOH 11eJie-

yenopexa? YCTPEMJIEHHOCTD, HACTOWYMBOCTD, PEIIUTEIbHOCTD, Clep-

HKaHHOCTb, AVNCIUIUTHHHPOBaHHOCTD, HAJIEXKHOCT. B Tpy-

nie, criopTe BoJIs — HeoOXoanMoe Ye/ioBHe MOOHIM3AIMN JIYXOBHBIX H (DH3HYECKUX
CHJI IS IOCTHKEHAS TIOCTAB/IEHHOI 1eJTH.

[IposiBienye Tex WIH WHBIX YEPT XapakTepa 3aBHCHT TAKXKe OT 3[0POBbS ye-

noBeka. 3aHATHe (U3WYECKOI KyJbTYpOil, CHOPTOM, 3aKajHBaHHe OpPraHH3Ma

CNOCOOCTBYIOT PasBHTHIO BOJIEBBIX KAYECTB M TOJOXHTEAbHBIX YepT XapakTepa,

1 3
\'\.L ‘_4‘-" - -
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KOTOpBIE, B CBOIO OYepellb, NO3BOJIAIOT JIIOUAM Jy4lle ﬂpl{lfﬂ()(?il(lJlliBaTbL'H (a.nan-
THpOB&ThCﬂ) K COIHA/IBHBIM YCJIOBHMAM, TPEOJOJIEBATD PA3HbIE XH3HEHHDIE TPYIL-
HOCTH, JKHTb TTOJHOUEHHON HKH3HBIO.

OBOBLHM SHAHNA

Xapakrep — 970 COBOKYIHOCTH OTHOCHTENBHO TOCTOAHHBIX NCHXHYECKUX YepT
yeJIoBeKa, KOTOPbI€e IPOSBJSIIOTCS B €ro NoBeleHuH 1 Knsneaestenbiocti. Ecrect-
BEHHOI1 OCHOBOI XapakTepa SIBJISIETCSl TEMIIEPAMEHT, KOTOPhIil (hopMupyercsi Ha
OCHOBAaHUH YHACJIEIOBAHHBIX CBOINCTB HEPBHOI CHCTEMB, @ TAKXKe TeX, KOTOpble
BO3HUK/IM B TIporecce oOpasoBaHisi H BOCITHTAHHS, TIOJ BIWSIHUEM COLMATBHBIX
YCIOBHI,

NMPUMEHWTE NONY4YEHHLIE SHAHWA

Buibepume npasunvuntii omeem (00ui wu HECKONBKO) s

1. Ilonb3aysich cnoBapem aHTOHHMOB, BhiGepHTe aHTOHMM, KOTOpPLIH oupefeIser qepry,
NPOTHBOIIONOKHYIO YepTe XapaKTepa «OTKPOBEHHBII»: a) obmmrensblii; 6) 3aMKHy-
ThIH; B) CKPBITHBIN; I') HCKPEHHMIA.

2. Brifepyre npapnibHoe yTBeps/ienHe: 1) «xapakrep — 3T0 COBOKYITHOCT OTHOCHTCTb-
HO TNOCTOSTHHBIX MEpT Yea0BeKas; 2) «(hopMHPOBaHIE XapaKrepa CBS3aHO o cnocob-
HOCTBIO YeJ0BeKa KPHTHYECKH OLCHMBATh CBOM KauecTBa»: a) 1epBoe YTBepXKIeHHe
[PaBAJIBHOE; 6) BTOPOE YTBEPAKACHHE [IPABHIIBHOE; B) 00a Y TBEPIK/ICHUS NPABHJIbHbIE;
r) 06a yTBEPXKIICHHS HENPABNIIbHBIE.

3. Yraxure (pakTophl, OT KOTOPBLIX 3aBUCHT (HJOPMHUPOBAHME XapaKTepa, HelOBeKa: a) TeM-

nepamenT; 6) BOJISL; B) CaMOOLICHKa; I') 0cOGEHHOCTH CTPOCHMS aHAIM3ATOPOB.

Yo takoe xapakTep yenoseka? Kak MoxHO onpeaesmts xapaktep vesoseka? Hazosure

OCHOBHBIE NOJIOAKHTENBHEIE 1 OTPHLIATENIBHBIE HEPTh! XapaKTepa, KOTOpbIe ONPeJe/sior

OTHOMIEHHE K JIPYTHM JHOMIAM.

o

§ 89. cHOCOBHOCTH U CKJIOHHOCTH.
X 3HAYEHUE B IPO®ECCUOHAJIBHOM
CAMOOIIPE/IEJIEHUH

BcnomuuTe  u3kypca OcHoest 300po6bs, 4TO TAKOE OIAPEHHOCTS, CHIOCOOHOCTH, CKJIOHHOCTH,
Knio4eBbie NOHATUA U TEPMUHBE: cNOCOGHOCTH, 3a4aTKKU, TANAHT, CKIOHHOCTH.

Cnocobnocmu wenoeexa — 3mo COBOKYNHOCMb MAKUX NCU-
XOQUIUONOZUNECKUX CBOUCME, KOMOPbie HE0OX00UMbL ONs
YCNEUwHo20 BbNOTHENUS OOHOZ0 UNU HECKONLKUX 6UO08 Jest-
MEALHOCTU U ABNAIOMES, UHOUBUOYANBHDIMU, NPUCYLLU KOHKDEMHOMY Y€N06EKY.

CyuecTBeHHOI1 OCHOBOIT cTOCOOHOCTEI SABJSAKTCS 3ad0amKu — Haciedcmeentvie
0COBEHHOCIU CMPOEHUA Z0J0BHOZO MO32d, QHAIU3AMOPOE U UX PYHKUUOHAbHYIE
ceoticmea. Paznndaior obuue i criepHaibHble criocobHOCTH (CM. cxemy).

| Cnocobroctn |

Y710 TaKoe cnocobHOCTH H
0/1apeHHOCTL?

obwue | | cneyuanvivie

IposiBJieHHEe BO MHOTHX BHax NposiBJieHUE B OJJTHOM H3 BHJIOB JI€ATEb-
JestenbHocTr (00LIHe HHTEIUTEK- HOCTH (TEXHUYECKOH, MaTEMaTHICCKOH,
Tya/ibHbIE CTIoCOGHOCTH YelioBeKa) MY3bIKA/IBHOM, XYAOKEeCTBEHHO M T. 11.)

Bnaronaps ob1piiM cnocoGHOCTSIM JIIOZIH YCTIEITHO OBJIa/1eBaloT Pa3HbIMU BHIAMH
nesrrermsHoCTH. Cpeni BRIAINIMXCS JTIoiell HeMaIo THYHOCTEl ¢ pa3HOCTOPOHHHM
pasBHTHEM 001X criocobHOCTe: YkpanHcKuit moat u xynoxuuk T.I. Hlepuyenko;
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Puc. 189. 1. T WWeeueHxo. 2. NleoHapao na Burrin. (3agarme. MNogrotosste coobiyeHmre 00 sTix mogax.)

HTANbAHCKHIT JXHBOMUCELL, CKYJIBITOP, aPXHUTEKTOP, YYEHBII-€CTECTBOUCITBITATEND,
urkenep Jleonapmo pa Bunuu (puc. 189).

OG6uge ¥ criequaibible ClIOCOOHOCTH B3aNMOCBA3AHK H JIOTIONHAIOT IPYT APY-
ra. Jliopu ¢ o6u@MH cocoOHOCTAMH JIETKO TIEPEXOST OT ONHOI NEATENBHOCTH K
JIPYTOIi. A JIIO/IN €O CNeHANBHBIMH CTIOCOOHOCTSIMH MOTYT BBITIOJIHSTS JIMIIIh OTIpe-
JIETeHHBIi1 BUII AEATETBHOCTH — 3aHUMAThBCS! JINILb MY3bIKOIi, JKIBOMKHCHIO, JIUTEpa-
typoii. Hanpiimep, aBetpuiickuii komnosurop B.A. Mouapr, ykpautckas Xynox-
aia Exarepyuna Bunokyp (puc. 190).
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Pazsutiio criocobuocreii ecnocobersyer pannee ux eisienue. buorpadunyeckue
JAHHBIE U3BECTHBIX JIHYHOCTEIH CBUIETE/ILCTBYIOT, HATTPHMEP, O YPE3BhIYAITHO paHHEM
TNPOSIBIEHNH CTIOCOGHOCTEN K MY3bIKE, JIMTEPATyPe, 110331H, PHCOBAHMIO (CM. mabauiy).

Tabnuua
IIposisnenme cnocobHocTel B palH#ii BO3pacTHOM nepuos

Myanika B.A. Mouapr, @. lllonen 3roza
J1. Ban Berxosen 4 ropa
H. Crpasunckwii, H. Jluicenko 9 ner
Jlurepatypa M. Poinbckiii 12 ner
[Moasns M. Mpanko 12 ner

Jlecs Ykpannka 13 ner 4

OnHako HHOTZA CTIocOOHOCTH MOTYT nposiBHTbes M o3xke. Hanpumep, C. Akcakos
omybnukosa ceolo nepsyio kuury 8 56 Jer, U, Kpuiios nepeyio Gactio — B 40 sier.

Paznnuaior usimieckue u ymersentsie cnocobnoctn. @ususeckue cnocoOHOCTH
B 3HAYUTEJ/ILHOI1 MEPE 3aBUCAT OT OCOOEHHOCTEH TEOCAOKENHS YEIOBEKa, €10 TIPH-
poHBIX Jattbix. IIOHATHO, 94T0 YeJI0BEK BBICOKOTO POCTA JIOCTATHET BOMBIINX YCIIEXO0B
B Gackerbosie wau BoneiiGone, yem B riumuactike. Creyer 3aMeTHTD, YTO YCIIEXH B
CTIOPTUBHOIT ZIEATENBHOCTH 3aBHCAT HE TOMBLKO OT NMPHPOAHBIX JAHHBIX, HO U OT Ha-
CTOMYUBBIX TPEHHPOBOK, 001IEro YMCTBEHHOIO pasBHTHs. B jKU3HH KaX/|0ro Yesiose-
Ka BEJLYIIee MeCTO 3aHIMAIOT UHmenexmyaisivie (ymcmeennnie) cnocobrHocmu.
OnHako GOMBILYIO POJIB B Pa3BUTHH ciiocoOHOCTel nrpaet Tpya. VisBecTHblil yuensrii
T. Dmucon, kotopeiii pabotan no 16 yacoB B CyTKH, HAa BONPOC O TPUYHHE €r0 NeHH-
aMBHOCTH OTBeYa, UTO OHa siBJsieTcst pe3yiabratoM 99 % nora u 1 % rananta.

B npezenax o#oii crioco0HOCTH JIOAH MOTYT OOHAPYKHBATD Pa3HEIil €€ YPOBEHD —
HU3KHI1, I0CTATOYHBII, BHCOKNi1. Buicimii yposess passutis ¢niocoOHOCTEH, pexie
BCEIo CHeUAIbHbIX, — 5TO TAIAHT (OT IPeY. malanmo — Ype3Bbaiiibie crocoOHOCTH).

Odapenrocms HeNb3si ONPENETNTD TIO KaKOMY-THOO OIHOMY KPHTEPHIO, TIO-
CKOJTBKY OHa OKa3biBaeTcsi B Habope B3aHMOCBA3AHHBIX KauecTB. Tak, Y OlapeHHbIX
mozeii Xopoinue NaMsiTh, BHUMaHHe, JIornyeckoe Win o0pa3Hoe MbIILIeHUe U T. 11

B ncmxonornu srieuetine, crpemieHne K kKakoMmy-mbo BuLy zie-
SITENIBHOCTH HA3LIBAIOT CKJIOHHOCTBIO. CKJIOHHOCTD U CTI0C00-
HOCTY YacTO COOTBETCTBYIOT IPYT APYTY U PA3BHBAIOTCS BMECTE, HAIPUMED CKIOHHOCTD K
MY3BIKe, prcoBanmio 1 Jip. Ho He Beeria CKJIOHHOCTD CBHJIETEBCTBYET O CTIOCOOHOCTSIX.

Jlnsi Kaoxoro yenopeka BaxHO, yTo0bl €ro ¢rnocoOHOCTH U CKIOHHOCTH ObLIN
BOBpeMsi 3ameueHbl i pasButhbl Ilostomy npodeccionanbhas HaPaBIEHHOCT,
npodeccuoHaNbHblT 0TOOP H MpodeccHOHATBHOE 00pa3oBaHKie NOJDKHBI CIIOCO0-
CTBOBATh BbISIBMIEHIIO Y Pa3BUTHIO CMIOCOOHOCTEI 1 CKJIOHHOCTEI YesIoBeKa.

Iepen xaxIBIM YeIOBEKOM B ONPEZIEIEHHOE BPEMS CTAHOBHTCSI BOIIPOC O BIOOpe
npodeccun. /lns ero peureniisg BaKHO 3HATH CBOW MHANBHAYAIBHBIE 0COOEHHOCTH,
uHTEpechl, CKAOHHOCTH. CKIOHHOCTH MOXKHO OTpeleSuTh ¢ TMOMOIUBIO CIelu-
ATBHBIX METOIHK, Pa3paboTanHbIX yYeHBIMH-TICHX0MoTaMu. [Liisi mMpoKoii opieH-
Taimu B Mipe npodeccuii nenecoolpasHo BOCTONL30BATHCS YCJIOBHOIT CHCTEMOI
pacnipezieneHus MX 10 TIpeIMeTaM TPy /2, pa3paboTaHHoil pOCCHITCKMM TICHXOIOTOM
E.O. KimimoBeiM. OH pacnipeziesnin npodeccin Ha nsite THIOB (puc. 191).

1. «YenoBek—yenoBek» (paloTa cBsi3aHa NMPEHMYIIECTBEHHO C JIIOIBMHU, TPYTI-
aMu 1 coobiecTBamu Jozel, Koektnsamn) (puc. 191, 1).

2. «YenoBex—TexHHKa» (IJIABHLIM TPEIMETOM TPY/A SBJISIOTCSH TEXHUYECKHE
CHCTEMBI, MEXaHH3MBI, MaTepHANbI, TeXHyeckie obbexthi) (puc. 191, 2).

3. «Yenopexk—mpHpoias (IJaBHbIM NPEAMETOM TPY/IA SIBJSIIOTCS JKUBBIE OpTa-
HH3MBI: pacTeHus, })kuBoTHbIe) (prc. 191, 3).

Y10 TAKOE CKIOHHOCTH?
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Puc. 191. Tune npogeccuin

4. «Yenosek—3uaKkoBas cHcreMa» (BeAYIIUM NPEIMETOM TPY/a ABJIAIOTCH yC-
JIOBHbIE 3HAKH, 1ML, KO/Lbl, €CTECTBEHHbIE W NCKYCCTBEHHBIE SI3BIKH, HOTHI M T. I1.)
(puc. 191, 4).

5. «Yenosek—xynoxecrsenubiii 06pa3s (rIaBHbIM TPEAMETOM TPYAA CTAHO-
BSITCS1 XyZlO/KecTBeHHble 06paabl) (puc. 191, 5).

IMonbsysack METOMMKOIT HCCAENOBAHNS CKJIOHHOCTEN, BbI MOXKETE ONPENESHTD
CBOIO CKJIOHHOCTD K OTpe/leieHHOMY THITY Tipodheccui.

OBOBUHMM SHAHWSA

CriocoOHOCTH yesioBexa OIPENENAIOTCA HACTEACTBEHHOCTBIO, 4 UX pasBuUTHE —
Oﬁy‘lﬂlliel\l M BOCITHTAHEM.

NMPUMEHMTE NONY4YEHHbLIE 3HAHMA

Buibepume npasunvivtii omeem (00un uau Heckovxo)

1. BriGepirre IMMHOCTH € Pa3HOCTOPOHHMM pasuiem obmmx cnocoGHocTeil: a) Jleonap-
10 na Bunum; 6) U.B. I'ere; ) T.I. [llesueriko; r) B.A. Mowapr.

2. YKa)ure NpHpoJHbIe IAHHBIC, KOTOPbIe HEOOXOMMMbI ITHAHNCTY: a) JUTHHHBIE [TATblb]
pyK; 6) My3hIKaJIbHBIN CIIYX: B) KOPOTKHE DATIbII PYK; I') Y4YBCTBO pHTMa,

3. Vkaxure (hakropsl, KoTopble criocobersoanm bparbam Braammupy u Birramno Kinmko
B JIOCTHIKEHHH BhICOKUX PE3yJIbTaToB B CHiOpTE: a) (pu3nveckue fatHbie; 6) HacToium-
BbIC TPEHHPOBKH: B) nperebpekerne TPEHUPOBKaMK; I) HyBCTBO PHTMA.

4. Beibepyre cepy nestreslbHOCTH Y€I0BeKa, KOTOPBI M0OHT yXa)nBaTh 3a 1[BETaMM;
JIEMMTh JKMBOTHBIX; CO3/IaBaTh HOBLIE COPTA PACTEHHIT a) «1e/0BeK—1en0oBeKs; ) «i1e-
JIOBEK—TeXHHKA»; B) <1UEJOBEK—[IPHPO/A»; T') €HeJIORCK—3HAKOBASA CHCTEMay; J1) Yo~
BEK—XYZOKeCTBeH bl 06pass.

3. Yro Takoe criocobHocTH veoBeka? YTo sBsercs MaTepHaibHOil OCHOBOI CrioCOBHOCTEH ?
Ot yero 3asucsT cnocobHOCTH?
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AOKAXEM HA NPAKTHUKE
INPAKTHYECKAS PABOTA Ne 10
Te m a: BoisBnenne npodeccHoHansHbix CKNOHHOCTeR

Marepuann: mddepentmansno-aarsocTuieckuii onpocnuk (J1/10), paspabo-
tannbtil E.O. KimiMoBbiM (cum. npunoscenue 6).

1. Mayunre JIJ1O u BuibepuTe 110 KAKAOMY €TI0 NYHKTY Buj paboThl, KOTOPOMY Bbl OT/Ia-
Jin OBl NpeAnoYTenue.

2. 3anonuure «Jluer orseros JJ/IO», NpocTaBUB 3HAK «+» HANPOTHB BbHIOpaHHOIl BaMm
paboThl B KaX/I0i BEPTHKAIBHOI KoNonKe (MX MATb, B COOTBETCTBUN € KOJIMYECTBOM
THINOB npodeccuii).

3. IloacunTaiiTe KONMYECTRO 3HAKOB «+» B KaxJ10i1 BepTHKaIbHOIT kosiotike. Cymma ux u
6y/eT noKa3aTe €M YPOBHS Balleii CKJIOHHOCTH K OXHOMY U3 THIIOB npodecenil,

4. Cpenaiite BbIBO/IbL. A

§ 90. BIUSTHUE BUOJOTUYECKUX U
COIIMAJIbHBIX ®AKTOPOB HA
®OPMHPOBAHUE JUYHOCTH

BenomMmHuuTe  us kypea Ocnoswt 300po6vs, 4TO TAKOE TEMIIEPAMENT.

INenxodusnonornyeckne KavyecTsa, a COOTBETCTBEHHO U HOBeJ/leHpie YeJIOBeKa,
(hopMupyIOTCS Ha IPOTSDKEHNH Beel XXU3HA. JJeuscyueit Cunoil nosejieHns Yeo-
BeKa ABJISIIOTCS] PasHOTO Pofia NoTpeGHOCTH, 2 MMEHHO — BHYTPEHHEe cTPeMJIeHHe K
4eMy-T0 HeOOXOIMMOMY JUIs TIOJULePXKAHHS XKU3HeIeATeTbHOCTH M PasBUTHUS Opra-
HHU3Ma, Pa3BUTHS INYHOCTH. B pasHbie neprojibl )XUsHb Y YeJI0BeKa MOKET BO3HUK-
HYTb MHOTO TOTPeOHOCTEH, ¥ MMEHHO OH CNocO0eH PacTpeensiTe X U BbiOupaTh
OCHOBHYIO 13 Hux. [loaToMy 1 noBejieHKe Yei0BeKa HalpaBJleHO Ha Y/IOBJIETBOpeHNe
a1oi norpebHOocTH. HanpuMep, y Bac Bo3HUKaeT NoTpeOHOCTD B YeBOEHMH OCHOBA-
TEJIbHbIX 3HaHUH 110 Guonornn. 3o nobyXiaeT Bac K MPOsIB/IEHUIO UHTEpeca K 3TOMY
TNPEIMETY, JIETATN3AIUH 3HAHUH, OUCKY ZONOMHUTETbHOI HHPOpMAIHN 110 3TOMY
NIpe/IMETY, YYACTHIO B GHOJIOIMYECKHX OJIMMITMAZIAX, HAYYHBIX 00IecTBax M T. M.

Kakve pazmnaaior B yxe 3HaeTe 0 TOM, 4TO NPHPO/A YeloBeKa Ouoconuans-
noTpeGROCTH yentoBeka? N [oaToMy uesoBEeK Y/IOBJIETBOPSiET He TONBKO GHoo-
ruyeckue (GKM3HEHHO HeoOXO/mMBble) MOTPeOHOCTH, HO U

cormManbHbie U yxoBhbie (cm. cxemy). Buonozuneckue nompebrnocmu — 310 No-
TpeGHOCTH, HanpaBJieHHble Ha obecrieyenne XXu3HeesTelbHOCTH opranusma. Onu
NPOSIBJSIIOTCSA B 00ecneYyeHHH Opraiu3Ma BO3/(yXOM JUIsl JIBIXAHWUS, €10k W BOIOH 1
BbI3BAHBI OLLYIIIEHWEM HEJIOCTATKA KUC/I0PO/Ia B OPTAHNU3ME, TOJTO/IOM, XKaK/I0M U T. N,
DU3HONOTHYECKUIT MEXaHU3M TOsIBIeHHst OUosiornyeckux norpebHocTeit y yeno-
BEKa ¥ JKMBOTHBIX M0JI00€H ¥ OCHOBBIBAETCS Ha YCJIOBHOPE(DIEKTOPHOIT /1€ TENIBHO-
cti. OHU SIBJISIOTCS BPOXK/JAEHHBIMH M BHIOBbIMH. OTJIHUYNE 3aKTIOYAETCSE B TOM,
YTO YEJIOBEK MBITACTCS MPOAHATM3HPOBATH TIPOSIBJIEHNE OT/IEJIbHBIX Ouosnornyec-
Kux norpebHocTeil n npuksTh peinenne. Hanpumep, onrymenne ronosia tpebyer

_come
( Bnunormcnne)( Counmnue)( Iiyxosmse )

MotpeBHocTu yenosexa
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notpebeHns UK, HO YeJIOBEK MOXKET OTJIOXKUThL 3TO Ha OIIPEeNeHHOe Bpemsl,
BBINOJIHSISL B 3TOT MOMEHT KaKOe-TO BaKHOE JIEJI0.

Coyuanvubie nompebruocmu (0T J1at. coyuanic — O6IIECTBEHHbII) — 3T0 CTPeM-
JIeHHE YeNoBeKa IPHHATIEKATD K OlpefeeHHOl couManbHoil rpyiie u 3aHuMaTh
B Heil onpeyiesieriHoe MecTo. COOTBETCTBEHHO TPOsiBIIeHNe ITHX 1oTpebHOCTEl 3a-
BHCMT OT 00II[eCTBa, B KOTOPOM Y€JIOBEK JKHBET, OTAENBHBIX COIMAJIBHBIX IPYIIIL, B
KOTOPBIX YEJIOBEKY HYKHO HaXO[AUThCsI (CeMbst, ITKoNa U JIp.). OHU IPOSBIAIOTCS B
TIOBEJIEHNH, OCHOBAHHOM Ha BBITOJIHEHUH ONpPeIeNTeHHbIX 06X HOPM ¥ NPaBI
MOBEIEHNS], KOTOPbIE SIBISIIOTCS OOnerpueMIeMbIMU 1Tt KOHKPETHOM CONMabHOH
rpynnsL. CTaHOBJIEHHE TMYHOCTH YeJI0OBeKa IIPOUCXO/MT B Pe3yIbTaTe COIMANbHbBIX
OTHOLIIEHNT MEXKY JIOAbMM: BO Bpems! OOIIEeHHs], epelayk ONBITa, 00y YeHNs], BOC-
NIWTAHNMS, MPOSBJSETCH B NOTPEOHOCTH KUTh He TOJBKO JUTst ce6s1, HO U 17T ZIPYTHX.

Jlyxoenvie nompebrocmu — 370 NOTpeOHOCTH B NOJTyUeHNM 3HaHUH 00 OKpYyKa-
JOIEM MUpe ¥ ONpPEJIeIEHMN CBOETO MECTa B HEM, NOTPEGHOCTH TiepejiaBaTh CBOY
3HAHUA JIPYTHM, paboTaTh, CO3/IaBaTh MPOAYKT AEATEIBHOCTH, MOTPEGHOCTD B TBOP-
yecTBe. K /1yxoBHBIM 110TPeGHOCTSIM OTHOCSTCS MHTEJJIEKTyalbHbIE, 3CTETUYECKHE,
KOTOpBIE 9eJIOBEK MOXKET NMPOSBUTH B COOTBETCTBYIONMX cepax HesTenbHOCTH:
HAyKe, PEJIUTHH, KyJIBTYpe, HCKYCCTBe ¥ T. .

Ipusenennas knaccudukanys norpebHocTedi yenoras. YTobb YenoBex cMor
MOJTHOCTHIO PEANH30BaTh COIHMANBHBIE M (yXOBHbIE HOTPeOHOCTH, €My HYXHO
MHOT'0 Haj| co60ii paboTaTh, 3aHUMATHCS CaMOOOPA30BAHNEM U CAMOBOCITHTAHUEM.
(3adanue. Hazosume eudv nompebrocmei u npugedume ux npumepol.)

DyHKIMOHAIBHOE COCTOSIHIE 3aBHCHT OT GHOTOTHYECKNX H COIMaNbHBIX (ak-
TopoB. K 6uonoauneckum otuocst: cuny wm cnabocTe HEPBHBIX HPOIECCOB,
YCTOMYMBOCTD K CTPeCCaM, YPOBEHb TPEBOXHOCTH H WHAUBHJYAJIbHbIE YepTHI
xapaktepa. K coyuanvrbim — obyuenne, BocuTanue u camoBoctiutanue. B nponec-
ce 06y4eHHs TIPOMCXO/INT COIHAIU3AIUS TMYHOCTH — YCBOEHUE €10 ONpeneNneHHON
CHCTEMBI 3HAHMH, HOPM ¥ TIEHHOCTEH, KOTOpbIe MO3BOJSIOT €if (yHKIMOHUPOBATh
KaK [OJTHOTPABHOMY 4JIeHy obiecTsa.

CrenoBatesibHo, TIOBeJIeHNe YenoBeka GopMupyeTcss Ha pasBUTHU aKTHBHOCTH
OIIPEIENIEHHBIX CTPYKTYP TFOJIOBHOTO MO3T2, HO €r0 HATIPABJIEHHOCTD ONPE/eIsercs
BJIMSTHMEM COIMAIHOM CPEJIbl, 00yYeHneM, BOCMUTAHHEM W CAMOBOCTIUTAHHEM.

Camoeocnumanue — 3mo COSHAMENbHAS OCSMETLHOCTIb
uenoeeKa, HaNPAEIEeHHAA HA YCOBEPUIEHCBOBaHUE Cebs
camozo, Ha 6biPabomKyY y cebst NONOHCUMENLHLIX KAUECS, NPUBbIMEK U NPe00ONEeHUe
ompuyamenvvlx. OHO NOSIBIISAETCS Ha ONPeeleHHOM YPOBHE PasBUTHS CO3HAHNS H
CaMOCTOATEIBHOCTH, NOOYKAAIONEM TIPOIecC caMoTio3Hanus. ViMeHHo B nogpocT-
KOBbIH Nepuojl HadMHAETCs Te/TeHanpasiesHoe caMosocnutanue. Ilostomy BaxHo
HAYYUThCS! IUIAHUPOBATH CBOIO y4eGHYIO JIesITeIbHOCTD, 4T00H OHa ciocobcTBoBaNa
MAKCHMANIBHOI peauaaliiy Balux cmocoOHOCTel U 1o3HaBaTeTbHBIX HHTEPeCOB, &
Takxke npodunbHomy camoonpenenennio. Ilomaure! Ilponecc camoBocmuTanus
JumTesed. OH MPOUCXOUT B TedeHNe BCei JKU3HNI YeJIOBeKa, OJ(HAKO €ro pesyJibTaToM
GyieT MaKCUMAaNbHAs €ro peannsalis Bo BeeX cdepax 4enoBeyecKoi AeATeIbHOCTH.

Y10 TAaKoe CAMOBOCTIHTAHME?

OBOBL{UM BHAHWUSA

INoBeieHue yenoBeKa — 3TO CIOXKHbBIH KOMILIEKC NMprcnocobienuil, HanpaBieH-
HBIX Ha YJOBJIETBOpeHHe MOTPeGHOCTeH opranuama, KOTOpble BHEIUHE NMpOsiBJIs-
J0TCsi B ONpeJ[eNIeHHbIX JIeHCTBUsX desopeka. OCHOBOH NPOSIBIEHNS Y€JIOBEKOM
TOBEJIEHUS ABISIOTCS NoTpebHOCTH. Pasnuyaot norpeGrocTi: Gronormyeckue (e/a,
&KaxJa, MPONOJUKEHHE pojia), colpaibhble (oOmeHue, NMo3Hanne) U JyXOBHbIE
(tBOpYecTBO, Bepa). Ilcuxodusnonornyeckue KauectBa M TNOBEJIEHHE YeJIOBeKa
dopmMHupyIOTCs B TedeHWe Beeii xku3Hu. OCHOBY IOBEIEHHA COCTABJISIOT YHACIE0-
BaHHLIE, TeHETHYECKH IPeIONPe/ieIeHHBIe MEXAHU3MBI ¥ COIMATBHO IpUobpeTen-
Hble O0yYeHreM U BOCTTHTAHHEM.
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NPUMEHMTE NONYYEHHLIE 3HAHUA

Buibepume npasunsibiii omeem (00un Uy HECKONLKO)

1. Boibepurte npaBuibiioe yTBepxkienue: 1) «MHTeNNEKT ueNoBeKa HacHeayeTcs»,
2) «MBITIJIEHNAE YEI0BEKA HACTIE/LYETCsI»: a) TIEPBOE yTBEPXKIeHNe NpaBubHoe; 6) BTO-
pOe YTBEpKAEHHE NPABAIIbHOE; B) 062 yTBEPKAECHHA NpaBIibIbe; ) 00a yTBepxKAeHNs
HENpaBUJibHbIE,

2. Ykaxure (GaKTopbl, KOTOPHIE BIMAIOT HAa MHTEJUIEKTYAJIbHOE PasBUTHE JIMMHOCTH:
a) obpaszoBanme; 6) CAMOBOCTIHTAHHE; B) HHTEIEKTYa/IbHBIE CTIOCOGHOCTH; I) (hpusuye-
ckHe cnocobHOCTH.

3. Buibepute 6uonorngeckue (pakTopbl, KOTOPble BIMSAIOT HA Pa3BUTHE JIMYHOCTU: @) CH-
7ia HEpPBHBIX nporeccos; 6) obume cnocobHOCTH; B) 1{BET BONOC; T) POCT.

4. Kaxue Guosormueckune v conpanbiibie GakTophbl BIUSIOT Ha NOBEIEHNe YelopeKa?

5. Oxapakrepuayiite ycJIoBus, Npu KOTopbix addexTuBrocTs obpaszopanus Gyner fau-
BbICHIEH,

CAMOKOHTPOJIb 3HAHUA NO TEME

Buibepume npaeunvusiii omeem (00un Uil HECKONLKO)
1. BoiGepure noTpebHocTH, K KOTOPbIM OTHOCUTCS CTPEMJIEHHE XOPOLIO YYMThCs: a) G1o-
sioruyeckune; 6) comanbHble; B) [yXOBHbIE.
2. Viaxure BUJ OTPeOHOCTH MUCaTh My3bIKYy: a) Guonoruyeckas; 6) conmasbias; B) ay-
XOBHaA.
3. MoxHO 11 cH4MTaTh BOSHUKHOBEHHE BTOPOi CHTHATLHOIT CHCTEMBI CIEJIETBUEM 3BOJIO-
1un yesoseka: a) aa; 6) ner. Cuntaere nm 310 npuobpetennem?
4. VkaxuTe, HyKHbl JIM YeJIoBeKY aMolmu: a) aa; 6) ner. Kakoe 1o umeet snavenme?
5. VkaxuTe, BIMACT JIM TeMIIEPAMEHT YeJIOBeKa Ha ero xapaxtep: a) a; 6) ver. Moxno i
u3b6aBUTBLCSA OT FTOTO BIUAHUAT
6. YkaxuTe noJjyliapye roJIOBHOTO MO3Ta, B KOTOPOM PacTioJioKena 3puTesibHas 30Ha:
a) nesoe; 6) paBoe; B) NPAROE M JIEBOE.
7. VkaxuTe noJyliapye roJIOBHOTO MO3ra, B KOTOPOM PacroNiokeH UEHTp MUCkMa: a) Jie-
Boe; 6) mpasoe.
8. BuifepuTe haktopst, Bausonme na GopMUpoBalie XapakTepa: a) Hac/JeICTBEHHOCT;
6) BOCITHTAHNE; B) CAMOBOCTIMTAHWE; T) BCE BMECTe B3AThHIE,
9. VkaxuTe TUIl TEMIIEPAMEHT4, K KOTOPOMY OTHOCAT JIOJIel, I0JIr0 NepexXuBalonmx oT-
PWIATE/IbHbIE IMOLMM: a) CAHIBMHUKH; 6) MEJIAHXOWKH; B) XOJIEPHKHY; I') (hierMaThKH.
10. BuibepuTe yepTH XapakTepa, KOTOpbie NPOSBISIOTCS B OTHONIEHUM K pabote: a) Ha-
CTOHYMBOCT; 6) 106POXKENATENLHOCTE; B) MHUIIMATHBHOCTS; I') arOLeHTPUYHOCTE,
11. Vkaxute (akTopsl, BIHUSIONME Ha Pa3BUTHE CO3HAHMSE: a) 32 NPe/Ie/IaMu 0OeCTBeHHBIX
OTHOMIERN Mexy JroteMu; 6) iutis B obiiecTse; B) pasgiBaeTcst camo coboif; T) noa
BO3IEICTBUEM JIPYTHX JHO/EHL.
12. PacnipenemmTe XapakTEPUCTUKN MEX/Y TUMIAMH TeMriepaMenta — xonepudeckoro (1)
u priermaTianoro (2): a) Beicokas paboTocnocobHOCTD; 6) UMITYILCHBHBII; B) MHEPT-
HbIT, ) ypaBHOBENIEHHbIN; /1) HEYPABHOBEIIEHHBIH; €) CIIOKOMHBII; ) arpeCCHBHbII



