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[ InTaHne n nuuweBapeHne

[nuia — NCTOYHUK SHEpPFUV 1 C{Tﬁc’),.w_T':é’ ‘.~"
maTtepuana. Muia Heobxoavma Ans noa nsi
XN3HW. A3 NUTaTenbHbIX Belle
OpraHuM3ma Yepnaet Heobxoau
OCHOBHbIE KOMMOHEHTbI HOPM
NUTAHUA NPeLCTaBNeHb [MaE
Krnaccamm XMMNYECKNX COE
TOM YKcrie caxapamu), 6¢
(nunvgamn).
[TMTaHue ne AU

3HepreTuy py>XalLlen cpenon.




= B pesynbrate nactuveckoro obMeHa ycsamBaroTCHa YacTu
nuTaTenbHbIX BELWECTB. M3 HUX CTpOSATCA HOBLIE DErKy,
XXUPbI, YINEeBOAbI, KOTOPble HEOOXOANUMbI OpraHU3My Oss
pocTa 1 pa3BuTud. [lpyrasg 4acTb NnUTaATENbHbIX BELLECTB
ncnorb3yeTcd O 9HepreTndeckoro obmeHa. Bmecte ¢
nuLLEeN B OpraH1U3M NocTynarT opraHNUYeckme BellecTsa, B
MOJ1EKyiax KOTOPbIX COOEPXUTCA 3anac NoTeHunanbHou
XMMWUYECKOU SHEPTUU, HAKOMMEHHOW pacTEHUAMIN B
pesynerate poTocuHTEe3a. B kneTtkax opraH1M3ama XXUBOTHbIX U
YyernioBeka opraHM4Yeckue BellecTBa NoaBepratoTcs
BMONOrMyecKoMy OKUCNEHUIO: YrIieBoAdbl N XXUPbl — 40
YITIEKUCIIONO ra3a v Boabl, 6enkm — 0o yrrinekncrioro rasa,
BOObI, CONen aMmMoHUA, dpocdopa 1 Apyrmx NpocCTbIX
coeanHeHUWN. B pesynkraTe gaHHOro npouecca,
MPOUNCXOASILLIErO B KaXXOOW KIeTKe Tera, ocBoboXaaeTcs
9Hepruga, Kotopaa Hy>XHa ansg cos3gaHua HOBbIX BELLECTB,
TennoobpasoBaHUA, COKpaLLEHUSA MbILLLL, NPOBEAEHUSA
HEPBHbIX UMMYNbCOB, ANA pabdboTbl cepaua n apyrnx
BHYTPEHHUX OPraHoB.




[uLieBblie 6enku

AMUHOKUCOTbI

CobcTBEeHHbIe benku
yernoBeka

[TnLeBble XUpbl

[ MMUEPUH 1N XXUPHbIE
KNCNOTHI

CobCTBEHHbIE KNP
YyeroBeka

CnoXHble nuLleBble

yrrnesodbl (Kpaxman v

ap.)

[ toKo3a 1 gpyrue
NpocCTble caxapa

CoOcTBEHHbIE
yrreBoabl YenoBeka:
rMUKOreH n ap.




= Kpome 6enkoB, XXNUPOB U YrreBogoB, KOTOpble AatoT
opraHu3my TOMMMBO B BUAE Karnopum (MoaTomy mx
Ha3bIBaOT «3HEPreTU4ECKNMUN NMuTaTeNnbHbIMA
BELLeCcTBaMmn»),C NULLEN B OPraHM3m NocTynarT KU gpyrue
Ba)XXHblE€ COEANHEHUS, KaK OpraHn4Yeckue, Hanpumep
BUTaMUHbI U gpyrme brnonornvyeckme bMonornvecku
aKTMBHbIE BELLECTBA, TaK N HeopraHn4eckmne, Hanpumep
Boaa, MMHEpPanbHbIE COSIN.

NMutatenbHble | MuHepanbHble
ButamMmuHbl Bopna
BellecTBa BellecTBa

Heobxoamnma ans
pacTBOPEHUS
OonbLUMHCTBA

XUMUYECKNX
coeIMHEHUN,

Conu,
benku cogepxawim
Yrnesoabl € NOHBbI

Knpeol Fe, Na, K,

BogopactBopumble:
C, B1, B6 v ap.
YKupopacTtesopumbie:

Ca, CI A, Dwap. HaxoAALLNXCS

B OpraHusme.




3Ha4YeHue nuTaTenbHbIX BelWwecTB NULLMU

MuHepanbHble

OpraHunyeckue BewecTsa BuTamMuHbI
conm
Al Dl Cl E, K’
Benku YrneBsoabl Kupbl Conu Na, K, P, Ca BUTaMUHbI
rpynnsl B
YyacTByloT B Perynupytot
obpaszoBaHuK obmeH
ObecneveHune
ckenera, BELLECTB,
CTponTenbCcTBO opraHmama -
y CONSAHOW obecne4ynBato
pacTyLLero SHepruen,
ObecneveHune KWCNOTbI, MOHbI T pocT
opraHmama, CTPOUTENBLCTBO
opraHmama BXOASAT B COCTaB opraHmama,
obHoBneHne y MembpaH
SHEepruemn depMEeHTOB 1 obecnevnBato
KNETOK, KNETOK,
y FOPMOHOB, B T
TKaHEN y4yacTBYHOT
npoBeaeHnmn conpoTuensie
B TEpMoperynsaumm
HEepPBHOro MOCTb
BO30YXXOEeHUS OonesHam




= MAUWEBAPEHMWE - npouecc, B xoge KOTOpPOro
nornoLlieHHas nuua nepesoguTcs B oopmMy, NPUrogHyto
08 Ucnonb3oBaHUSA opraHn3mMoMm. B pesynkraTe
domanyecknx npoLeccoB U pazHOOBPa3HbIX XUMNYECKNX
peakuunin, NpoTeKkarLmx nogq AeNCTBUEM
nuLLEBaAPUTENbHBIX COKOB 1 PEPMEHTOB, NMUTaTESbHbIE
BELLECTBA, T.€. YrneBoabl, 0enku n Xupbl, U3AMEHAKOTCS
Takum obpa3om, YTO OpraHMU3M MOXKET UX BCaCbIBaTb U
MCNosib30BaTb B OOMeEHEe BELLECTB.

[Tpouecc nuLeBapeHNA CKnaabiBaeTCcs U3 CrieayoLwmnx
9Tanos:
1) MexaHn4eckasi 00paboTka nNULLM B POTOBOM MOSIOCTU U
Xenyake, ee pasMerisMeHNE U CMELLMBaHNE C
NULLEBAPUTESNIbHLIMU COKaMU;

2) pacuienneHue yrnesoaoB, 6enkoB 1 XXNMpoB hepmMeHTamu
NULLIEBAPUTESbHbLIX COKOB [0 3r1eMEHTaPHbIX
OpraHU4YeCcKnx COeaAUHEHWUN;

3) BCcacbliBaHME 3TUX COEANHEHNU B KPOBb 1 NUMAQy
4) yoarneHune HernepeBapeHHbIX OCTAaTKOB U3 opraHm3ma.



OpraHbl nULieBapeHns COCTOST U3:
= NULLEBAPUTENBHOIO KaHana;

" NMEeBapPUTEIlIbHbIX XXeEJ1e3.

lMuweeapumesnibHbIU KaHas obpasytoT

pOTOBAas NMONoOCTb, NMULLEBOA, XXENYAoK,
KULLEYHMUK.

lMuweesapumesibHbLIMU XXeJjie3aMu Ha3blBalOT
Te Xenesbl, KOTopble HaxoaAaTCcA BO BHYTPeHHeu
CTEHKe nuuleBapuUTenbLHOro KaHana (Hanpumep,
Xenesbl XKenyaka v KUeyHuka), n Te, Kotopble
CBSA3aHbl C NULLEBAPUTESNIBbHLIM KaHaNom

NPOTOKaMM: TPU Napbl CROHHbBIX Xenes, neYyeHb
1 NoaXKenygoyHas xeneaa.




Cuncrtema opraHoB NuLLEBapPEHNS

CnoHHee
Kenesw

CNWHHbIE Marka
Henese

Maueeos

Heny a0k
MNeyeHs YA

MogxkenyaouHas
weneasa

HenuHbln
My3blps

ToncToIN R ’ TOHKMIT KHWEYHNK
KMLWEYHME

ANMNEeHaMKD

MpAMaa mwra

3anuuA npoxoa



OpraHel IMmueapurensHeIe |Ito
KaTanusaTtopbl, Npy NOMOLLN
HanbonbLuyto akTMBHOCTb OHU
(PEPMEHT, Ha3bIBalOT CyOCTPaTOM.
Kaxgbit doepMeHT crneunguyeH, 1o
paboTaloT CTPOoro npu onpeaeneHHbIX

m— KOTOPbIE MPOVICXOAWT pacLLenieHme
nuwn. OHM NpeacTaBnaT cobon
NpPOABNAKT Npu Temneparype 37-39°
AREReAaTI epLTrag THocTeEs €CTb JEeNCTBYET Ha CTPOro
ycnoBusix. PepmMeHT CritoHbl amurasa

NMuwesapumenbHbie hepmeHmMbI
[MencHy ¥ conaHan
SRR C. BelecTtBo, Ha KOTOpOe AENCTBYET
o Eaatdassadl| onpeneneHHbIn cyocTpaTt. PepMeHTbI
= p— ——— — B crnaboluernoyHon cpese; CbepMe.HT
e s A Kenyaka nencuH — B KUCIon cpeae;
dhepMeHTbI NoAXKENyao4HOM Keneabl

ToHKasa KHIIKa Jakraza MonmouHEDT caxap TpI/IFICI/IH M aMmmialsa B
AT Ee— C1200LLenoYHon cpeae. [pu
caxapasa KUNsiYeHnn pepmMeHTsl, Kak 1 apyrme

O6enkn, CBEPTLIBAIOTCA U TEPAIOT
aKTUBHOCTb.

ANHMHOIEIITHI A3, IMenTHae!
KapboKCHIENTHA a3a




Pomoeasi nosiocmb — Ha4valbHbIX OTAEN
NULLEBapPUTESNIbHOIO TpakTa, PyHKLUMSMN KOTOPOro
ABMNSATCA onpobbiBaHME BKYCa M KadecTBa NULLK, ee
N3MesribdeHne, Havyano paclenneHnsa yrnesoaos,
doopMupoBaHME NULLLEBOIO KOMKa 1 rnpoTarkuBaHue ero B
creayroLwmn otaen.

MexaHn4yeckast obpaboTka COCTOUT B TOM, YTO nuLLa
N3MesribdaeTca N nepeTmpaetcs 3ydbamm Bo BpeMs
xeBaHua. OQHOBPEMEHHO MnuLLa NepPEMELLNBAETCS U
cCMaymBaeTCs CIOHOW. B poTOBYO NONOCTb OTKPbIBAKOTCA
NPOTOKN TPEX NAapP CINOHHbIX XXENE3: OKO/TOYWIHbIX,
MOOYESTFOCMHbIX N MOOBbS3bIYHbIX.




Hablk I

N

3yobl
[MpoTokm
NoAbA3bLIYHOM
KENE3b
- [lpoTok oKonoyLWHOM
HEN e3bl
Yanevka
-
A3bIKa HegarenbHaa Mbllwya
HinkHAR YeNHCTb
(nepeceveHa)
MoabA3bINHAA L
KEne3a [poTOK NOAMEACTHON
Keneab|
HYentocTHo-

NoAbA3bIMHAA

ENHC ene
Mbl LLLL3 MoAuentcTHAA Kenesa




CocTaB 1 (hyHKLMUN CNIOHbI

NDO3P3 A4S orKka BA3Kas NKOCTb eroLLAas

0 0 pes 0. B ee cocTtaB BxoaaTt Boaa (98—999%

o CO /s ODrra s 0 B ecTBa: 6eno

- » CJ C D1 AVCU » 2

BAae oBO 0 OrKOCTb NpornaTbiBa =

= OHE O BbIMO deT 0aKTep [ 0 O 0

0 olelelelxle DAKTEDP S COCTaBE 0lal= CKOTCH

OCOOCTBVIO 2 NepeBs BS 0 KD3 ania. PepMeHTOR
0]= DEe = OHEe He 0 2CTBO OCTAaRB

AT O ApDaKTepa S CDheaHeE 3 BblAenNdeTCs
OKOJ10 OHB

HeopraHnyeckue BewecTBa

OpraHunyeckue BewecTtBa 1-2 %
98-99 % P -
. BakTtepuungHoe BeLlecTBO —
Bopa depmMeHThI Knewnkoe BeLLecTBo pULA t
nusoumm
dopmupoBaHue, cknenBaHme
YacTtuyHoe pacuienneHune YacTnyHoe yHU4TOXEHME

PacTBopeHue BeLLECTB CMNIOHbI NnULLIEBOro KOMKa, obneryeHue -
Kpaxmana Ao rfoKo3bl MOTANMS bakTepui




" $3bIK — MbILWEYHbLIN OpraH, B
CNu3ncTon obonoyke KOToporo
pacnonoXeHbl BKYCOBble peLenTopbl,
OaroLime BO3MOXHOCTb OLLYTUTb BKYC
eabl. OH TakKe y4yacTBYET B
nepemMeLInBaHNM NULLN U
npoTarikKuBaHUM ee B TOTKY.

*  Bkyc — owyuieHne cnoxHoe. OHO
BO3HMKAET MNP BOCMPUATUN MULLN
OOHOBPEMEHHO C 3anaxom. BkycoBble
peuenTopbl pacrnofnoXeHbl Ha
MOBEPXHOCTU AA3blka — HA BKYCOBbIX
coco4kax. Pa3Hble y4acTkm a3blka no-
pasHOMY OLLYLLAKT BKYC: KOHYMK A3blKa
bonee Bcero 4YyBCTBUTENEH K
cnagkomy, 3agHASa YacTb s3blka — K
ropbkoMy, OOKOBbIE Kpas — K KUCITOMY,
nepegHsisi 1 OOKOBbIE YaCcTU A3blKa — K
corieHomy. 1o HepBHbLIM BOSTOKHaM
CUrHanbl NOCTyNaKT B onpeaeneHHble
oTAensbl ronoBHOro mo3sra. Npu
0ObLIYHOM BOCMPUATUM NULLN paboTatoT
BCE BKYCOBbIE peLenTopbl A3blKa.




Buabi 3y60B 1 pacnonoXeHue Ux B YeNCTH

CmpoeHue 3y608 CBA3aHO C BbINOMHAEMbIMU OYHKLMSAMU. Y YernoBeka ABE CMEHbI
3yb0OB: MOJI0YHbIE U MOCMOSIHHbIE. [1epBble MOSIoYHble 3yObl (OHN HE NMET
KOpHEeW) NpopesbiBaloTCs B LWECTUMECAYHOM Bo3pacTe. VX konndecTtso paBHo 20 —
no 10 Ha KaXXaown YerncTn. Y B3pOCsioro Yenoseka 32 NocTosHHbIX 3yba: no 4
pesua, 2 Knblka, 4 ManbIX KOPEHHbIX N 6 BONbLUMX KOPEHHbLIX 3YyOOB Ha Kaxaown
YesnocTn. Pesubl 1 KNbIKKM UCNOSb3YHOTCA OS5 OTKYCbIBaHWA, @ KOPEHHble 3yObl —
01151 pa3Mesibv4eHns U nepexeBbliBaHUA NMULLA.

Y HOBOPOXAEHHbIX 3y60B HET. [MpuMepHO K LLeCTOMY MecsLy HadnHaroT
noABNATbCA MosiovHble 3ybbl. K 10-12 rogam MonoyHble 3ybbl 3aMeHAITCH
MOCTOAHHbLIMU. Y B3pOCIbIX Ntogen rno 28-32 NnoctosHHbIX 3yba. MNocnegHue 3ybbl —
3yObl MyapocTn — BblpacTatoT K 20-22 rogam.



= Kaxgbi 3y6 MMeeT KOPOHKY,
wieuky, KopeHb N COCTOUT U3
NSIOTHOro KOCTHOIO BELLECTBA
— OeHmuHa. BHyTpn 3yba
pacrnosioXxeHa nosiocTb,
3anonHeHHasi 3yOHON MSIKOTbIO
— rynbkrou, — COCTOALLEN U3
coeaVHUTENbHOW TKaHW,
KPOBEHOCHbLIX COCYO0B U
HepBoB. KopoHka 3yba
BbICTYMNaET Had AeCHON n
NokpbITa 6oree NPo4YHOU, YeM
NEHTUH, KOCTHOMN TKaHbO —
amarsibro. KopeHb 3yba nexur B
3yOHOM anbBeore.

9. Haavocrnmusd wyda
4. JyCodn Suans 10, Hépaw » CoOCyam
5 SyCean x0Ty (aeuTid) 11, JyCsas amacona
6. Syluan nynena




* [1pun 6oresHn 3yboB HapyLlaeTcs NULLEBapeHUE, TaK Kak B
TOM Crfly4Yae B Xesnyaook nonagaet He4oCTaTOYHO
nepexeBaHHasa U He NOAroToBMEeHHAas K AanbHeWULlen
Xummyeckon obpaboTke nuwa. BoT noyemy BaXKHO
NOCTOAHHO cneguTb 3a 3ybamun. bonbLwion Bpen 3ybam u
OecHaMm HaHOCUT HUKOTUH, BblOENAIOLWMNCS BO BPEMS
KYPEHUS, HN B KOEM Crlyvae He crieayeT rpbi3Tb TBEpPAbIE
npeaMeTbl, HEmMb3sl cpasy Nocne npuema ropsyen NULLn
MUTb XOSTOAHYIO BOAY UMMM €CTb MOPOXEHOE. OTO BEOET K
NOSIBNEHUIO B AManun TPELLUUH, Yepes KOTopbIe B MOSIOCTb
3yba npoHuKatoT MUKpoopraHnambl. MUKpoopraHnusmbl
BbI3bIBalOT BOCNaneHne nynbribl, CONPOBOXAatoLLeecs
3yOHON OONbLIO U NocNeayrLWMM pa3pyLLEHNEM BCETO
3yba. [pn obHapyXeHUn TPELLUH 1NN NoBpexaeHnn 3yba
cnenyet HeMeasrieHHO 0bpaTUTbLCA C CTOMAaTorory,
KOTOPbIN MPUMET BCE HEODXOAUMbIE MEPbI K
NpeaoTBpaLLEHMIO pa3pyLUEHNS 1 NoTepu 3yba.



[Ipasunamu yxo0da 3a

poOMmMoeol NosIoCMbHo.

Cobntogante npaBuUnbHbIN
PEXNM NUTAHUS.

Unctute 3ydbl yTpOM K
BEYEepOM He MeHee NATH
MUHVYT.

[lonowunTte poT Nocre KaXxgoro
npuemMa nuLlu.

OTKaXnTecb OT XXeBaTelbHbIX
PE3NHOK.

[locewante ctomarosora aBsa
pasa B rog Kak MUHUMYM.

PerynapHo ncnonbaymre
OTBapbl TpaB aAss
BOCCTAHOBNEHUS XMMUYECKOTO
banaHca B poTOBOW MOMOCTW.




Haunbonee pacnpocTtpaHeHHOe 3aborneBaHne 3y60B - kapuec -
pasmsirdeHme n paspyLlleHne TBepablx TKaHen ¢ obpasoBaHNEM
nonoctun. Kapuec pasBmBaeTcd B pedynsrarte HapyLUeHUn yHKUnn
PasHbIX CUCTEM OpraHmama, npu HenpaBunbHOM MUTAHUN:
noTpebrneHme 60MbLLIOro KONMYecTBa caxapocoaep Kalumx NpoayKToB
(caxapa, KOHMET 1 T. N.) U NOHMKEHME coaepKaHua B nuule benka,
MOJTOYHbIX MPOAYKTOB U ApP., OTCYTCTBME B PaLMOHE CbIPbIX OBOLLEWN U
dopyKTOB, HEQOCTATOK KanbLua n gocdopa.

Pa3pyweHne TBepablx TKaHEN 3yba npu Kapnece NpoTekaeT C
y4acTUEM MUKPOOPraHM3MoB, MO3TOMY, ECINU KApUeC HE BbISTIEYEH,
NOCTENEHHO pa3BMBAETCHA BOCNaneHue nynbnbl - Ayabnum, a 3aTem
N BOCNaneHne oKpyKarwLwmx KopeHb 3yba TkaHen (mepuodoHma).
[TpuymHON NEpMOOOHTUTA MOXET ObITb TPABMMPOBAHNE NEPMOOOHTA
Npu packycbiBaHUM TBEPAOW NULLM, NEPENTOME UMK BbIBUXE OT yaapa,
a Takke NPOHUKHOBEHME MHPEKUNM Yepel KaHan 3yba npu
HEBbINIEYEHHOM NYNbNUTE.

Mpu HegocTaToMHOM yXxofe 3a 3yb6amMu MSArkMe OTNOoXEHUs Ha 3ybax

npeBpaLLaoTcs B 3yOHOM KaMeHb, BbI3bIBaOLLIMIN BOCManeHne AecHbl
cmomamuim.




