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" A
§ 38. ButamuHebl
Bonpocsl

s ButamuHbl — opraHnyeckue BellecTBa,
Heobxogumeble ana obpasoBaHnsa EepPMEHTOB.
[Touemy ke 6e3 HMX HapyLlaeTcsa obmeH
BELLECTB B OpraHn3Me n rnodemy npu
HegocCcTaTKe BUTaMUHOB MPOUCXoadsaT
pasnnyHblie HapyLweHna?

s PaccmoTpuTte Tabn. 4 n oTBeTLTE Ha BOMNPOC:
noYyemMy Henb3s UCNosib30BaTb BUTAMUHHbBbIE
npenapaTtbl BMECTO KOHQDET, XOTA MHOIMMe 13
HUX 0bragatoT MPUATHLIM BKYCOM?



" A
§ 38. ButamuHebl
Bonpocsl

s B Kaknx npoaykrax cogepxxartcs
ButamuHbl A, B, C n D?

s * Pacckaxute o cBoMUcTBax BOOO- U
XXNPOPaCTBOPUMbIX BUTAMUHOB.

a [losiBNeHne Kakmx npm3HaKkosB
CBUOETENLCTBYET O HEOOCTATKE
ButamuHoBs A, B1, C n D?



"
§ 38. ButamuHebl
Bonpocsl

= * BepHo nu yTBEepxaeHue, YTO BUTAMUHbI €CTb
TONbKO B pacTeHnax? ObocHynTe OTBET.

s ButamuH C npenoxpaHsaeTr epMeHTbI OT
OKWUCINEHNA, HO caM NErko OKNCISETCS
KNCNopoaoM Bo3ayxa, 0COOEHHO B NPUCYTCTBUK
meTannoB. OobsicHUTE, noYemy ButamuH C
nyJlle coxpaHsaeTcs B NpoayKTax,
npeaHasHa4vyeHHbIX AN Bapku, ecnun nx
OnycKarT cpa3sy B KUNSALLYIO BOAY.



" N
§ 39. CTpoeHne n PyHKLUN NOYeEK

s B npouecce XnsHegeaTenbHOCTH
YyernoBeKa B opraHname obpasytoTcs
BelllecTBa, KOTOpble MOryT Bbi3BaTb €ro
OTpaBneHne, HapyLleHne PyHKUUn
opraHoB. OTU BeLlecTBa NOCTOAHHO
BbIBOOATCS U3 opraHn3ma 4ernoBeka. B
yaaneHnn HeHYXXHbIX U BPEAHbIX BELLECTB
YYaCTBYIOT pasfinyHble OpraHsbl.
Yrnekucnbln rag, napbl BoAbl yaanawnTCcH
yepes nerkune (cMm. Takxke § 24).



" JE——

a /130bITOK coneun BbiIBOOAUTCA C NOTOM
yepes KoXy (cMm. Takke § 41). Ho
OCHOBHAas! YacTb BPEOHbIX BELLECTB
yaanaeTca n3 opraHmama ¢ Mo4ou yepes
opaaHbl MoYyesbloernumeribHoU cucmemsl
(pnc. 69). OCHOBHbIM OpraHom
MOYeBbIOENUTENBbHON CUCTEMDI
asnarTcsa noyvku (puc. 70, A).



s Y YyenoBeka ABe nodku. BennymHa
Ka)OoW U3 HUX — C Kynak 4yenoBeka.
PacnonoxeHbl OHM Ha YPOBHE
NOACHULUbI, C 06ENX CTOPOH
NO3BOHOYHUKA. B Kaxoou noyke
pas3nnMyaroT KOPKOBLIA U MO3rOBOW CI1OU
M NOYEYHYI0 NToXaHKy. B noyku no
NoOYeYHbIM apTepnsamM NocTynaroT
nuTaTenbHbIe BellecTBa U Xuakme
NPOAYKTbl KNETOYHOro pacnaga.



" JEE—

» [1loykun pasgensaoT nx. BellecTtsa,
HeobxoauMble OpraHnU3My B HY>KHOM
Konmn4yecTBe, nonagarT B NoYeyHble
BEHbl N NCNOSNb3YKTCA OPraHN3MOoM,
BpeHble U HEHYXHbIE BeLEecTBa
OKa3blBalOTCHA B MOYEYHbIX JTOXaHKaX U
OTTyda Nno MoYemoYyHuUKaM rnonagatoT B
MoYyeagou rny3bIpb, a NOTOM MO
MoYeucriyckameribHoOMYy KaHary
yaanarTca N3 opraHM3ma B BUae MOYM.



& 5

Puc. 69. MoueBbLJ1eJINTeJILHANA
CcHICTEeMa H MarucrpajibHbBIe
KPOBEeHOCHBIE COCYIABLI:

I — 1touka;

2 — mnmouyeuHasi JIoOXaHKa;

F— MOUYETOUYHHK;

4 — HIDKHASA ITIoJIasg BEeHA;

5 — MOUYEBOIT NIV3BIPH:

6 — MOUYECHCIIVCKATE/IbLHBIIT KaHaI;
7 — aopTta



Puc. 70. Crpoenne 1ouxky 1 HedppoHa:

A — 1rmoukKa:
I — KOpKOBBIIT C1011; 2— MO3TOBOI €10, COCTOSINIT H3 ITOYEYHBIX ITHpaMMI; 3 — 110

qeuHasl JOXaHKa; 4 — MoYeyHas apTepHs: 5 — [oueuHasi BeHa: 6 — MOUYETOYHHK;

b — nedpon:

1 — npunocamasn aprepust; 2 — Kalcyla ¢ KalllUIAPHBIM KIVOOUKOM: 3 — MOJMOCTh
KAIICV/IbI, BEAVIIAsA B [IOJIOCTL KaHWIbHA HedpoHa; 4 — KaHanel HedppoHa: 5 — Karvk
NSipHAsA CE€Th, OIVIETAIONIad CTEHKY KaHaIblla HepoHa; 6 — nodyeuHas BeHa
(IIBETHBIMH CTPEJIKaMH IIOKa3aHbl HYKHBIE BENIECTBA, YEPHOI CTpeakoi — Bele-
CTBa, NoUIeXallllie YaJleHHIO)



" JE—

s OunuieHune kposu (cMm. Takke § 14) ot
PacCTBOPEHHbLIX B HEU BPeAHbIX BELLECTB
npoucxoauTt B HeghpoHax (puc. 70, b).
Kaxkgbl HePPOH Ha4YMHaeTCcA
MUKPOCKOIu4eckKou Karicyrou c
ONVWHHLIM KaHanbuemMm HegpoHa. B
Kancyny 3axoguT apTepusa (CM. Takxke
§ 17), obpasya B HeW KanusnnispHbeIU
Krybouyex.



" JEE
= Bbixogsiaa na knyboudka aptepus

3HAYNTENbHO TOHbLUE BXOOSALLEN.
Bcnegcreue aToro B Knybouke
obpasyeTcs bonbLIoe gaBreHne,
bnarogapsi 4emy M3 3Toro Krnyboyka B
KaHaney, npocadvmBaeTcs XXnugkasa 4yacTtb
HEOYMNLLLEHHOM KPOBW, cogepKallast Kak
nones3Hble, Tak N BpedHble BellecTBa
(nepsu4yHas moya). benku nnasmbl KPOBU
N KIMETKM OCTAlOTCA B cocyae



" JE

x BbInga na kancynel, aptepuanbHbIn
KPOBEHOCHbIM CcOCyd CHOBa BETBUTCH Ha
Kannnnapbl, KOTOPblE ONMETaT CTEHKA
KaHanbua. [lonesHble BelwlecTBa
BCaCbIBAlOTCS U3 KaHarnbLa obpaTHoO B
KpoBb. BpeaHble BeLleCTBA OCTalOTCA B
KaHanbLe, a 3aTeM U3 HedpOHa
nonagarT B CUCTEMY BbIHOCALLMX
TPYOOK U B r1OYEYHYIO JTOXaHKY
(KOHeYHas, N emopuYHas, Mo4ya).



" J———

m [aK KpOBb OYMLLAETCH OT HEHYXHbIX
BellecTB. Kancynbl 1 YacTb KaHanbLEeB
HEPOHa HaxoOATCA B KOPKOBOM CJrioe,
OoCTallbHble YaCcTu KaHamnbLEB U
BbIBOAHbIE TPYOKU — B MOYEYHbIX
nupamuoax mMo3208020 c/ios. Ha
BEPLUMHE KaXaon 13 nupamua UMeeTcs
5-6 OTBEPCTUN, N3 KOTOPLIX MO4a
nonagaeT B NOYEYHYIO JTOXaHKY.



" JE
s [104KM yOansaoT He TONbKO NMPOAYKThI
pacnaga, Ho U U3NULLKN NUTaTenbHbIX
BELLECTB, CNOCOOHbLIE HAHECTU Bpe
opraHuamy. [lpegcraBbTe, UTO HEKUM
crlagKoeXXkKa Cbers Lenyto b0aHky
BapeHbA.



" A

s YacTb caxapa 3agepxana obl nevyeHb
(cM. Takke § 33), HO 1 NocCre 3Toro B
KPOBb MOTT10 Obl MOMacTb CIULLKOM
MHOIo caxapa. 9TO NpPUBESO Dbl K TOMY,
4YTO PacTBOP Mra3mMbl KPOBU, a MOTOM U
TKaHeBas XUOKOCTb cTanun Obl bonee
KOHLUEHTPUPOBAHHbBIMUN, YEM PaCTBOpPbI,
cogepKallnecst B KNeTKe.



" A
s Booa n3 knetok Hayana Obl BbIXOAUTb

HapyXy, N 00e3BOXEHHbIE KINETKN HE
cMornu obl paboTtaTtb. Ho aTtoro He
NMPOUCXOANT, NOTOMY YTO MOYKM yOansoT
N30bITOK caxapa C MO4YON. TaK MoYKu
nogaepKmBatoT MOCTOSAHCTBO
BHYTPEHHEN cpeabl OpraHn3ma, CHUXKasl
KONMMYEeCTBO BOAbl, CONEn, NuTaTernbHbIX
BELLECTB N NPOAYKTOB 0OMeEHa A0
HOPMBbI.



SN
BbiBOAbI

s OCHOBHbIM OpraHOM MOYEBbIAENUTENBHON
CUCTEMbI ABMAKTCH NOYKUN;, MOYETOYHUKM,
MOYEBOU MYy3bIpb 1 MOYeUCnycKaTenbHbIW KaHar
— MOYEBbIHOCALLME OpraHbl, yaandawouine Moyy
n3 opraHnama. O4ynLeHmne KpoBu oT
PACTBOPEHHLIX B €e nnas3mMme BPeOHbIX U
N30bITOYHbIX BELLIECTB NPONCXOOUT B
MHOIOYNCNEHHbIX HEPPOHaX NMo4vkn. O4uunLLEHHAs
KpOBb MO No4ye4yHoOW BEHe BO3BpaLLaeTCs B
KpOBAHOE pycrio.



