CTpoeHne U yHKLMN
Xenyaka.
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MeToabl n3yvyeHua xxenyaka.

MecToHaxoxn

EeHUe XKenyaka B

opraHnsme U ero CTpoeHue.

Paborta >xenyaka.




OpraHbl NuLeBapeHns HedoCTYNHbI AN
npamMoro HabnoaeHus. NMNoatomy gonroe Bpems
nuweBapeHne n3y4anochb Ha onepupoBaHHbIX
XWUBOTHbIX. bonbLiasa 3acnyra B passuTum 3Toro
meTtona npuHaanexut W.MN.Masnosy (1849 —1936
L L)

B HacTosLee Bpems pa3paboTaHbl
6e3bonesHeHHble METOAbI N3yYeHUs
nuwesapuTernsHon cuctemsl. MHOrMM n3BecTeH
MeTo[ 30HOMPOBaHUSA — BBEAEHNE PE3NHOBOM
TpybKn- 30HAa B 0b6nacTtb xenyaka ans
nony4vyeHuns xenygoyHoro coka. LLupokoe
NPUMEHEHME HaXOOUT PeHTreHorpau4eckmm
mMeTod: 60rbHOMY AaloT BbIMUTL XUOKYHO KaluuLy
N3 BellecTBa, HEMPOHULLIAEMOro Asd nyyemn
PEHTreHa.

B nocneaHue roabl CTann NPpUMMEHSTb
crneunarnbHble NPUbopbl — 3HAOCKONLI (CM. puc. 1)
— BBEAEHME BHYTPb YerioBeka crneymnanbHbIX
ONTMYECKUX N OCBETUTENBHBIX Npnbopos. C
MOMOLLIbIO 9TOr0 MEeToda Bpayn MoryT
oOHapyxuBaTb pa3nnyHble 3abonesaHus u
NPOU3BOANTb TOHYANLLNE XUPYPrndeckme
onepauumn.

PARHCITAIMITH

KENYAOK

INAGCKONMA

SRS Mer0aw HCCAENOBAHNS NHILCRADCHNS YeA0DeXa Puc. 1

g boJjiee NOOpPOOHOITO
IPOCMOTPpa WEJIKHUTE MBIIKOMN
no puc. 1.



l_ Dam— — - —— .
, . —
| 2
g : - ~
: s : "
| i J
FAOWOIIAIMITWY

IMAOCKONKWA .

BRI Metoan HCCAGNORAHWA NHUICRAPCHHS YeJ0Bexa



opraHn3me 1 ero CTpoeHue.

Cuctema opraHoB nuLieBapeHus
COCTOUT U3 N1LLIEEBAPUTESTBHOIO KaHana u
nnLeBapuUTenbHbIX Xenes.
[MuweBapuTenbHbIA KaHan BKOYaeT
cnefyrowme otaesnbl: POTOBYH MOMOCTb,
[MOTKY, NNLLEBO, XXenyaoK, TOHKUN 1
TONCTbIN KALLIEYHUK, 3aKaHYMBaKOLLMNCS
NPAMON KALLKOW M aHarbHbIM OTBEPCTUEM.
PaclumpeHHbIn KaHan rpyeBngHon oopmebl
— XeslyaoK — pacrorioXXeH B NeBOM YacTu
noapebdepbA.

Ioina fojiee nOOPOOHOTO
[IPOCMOTPpa WEJIKHUTE MBIIKOM
ELC N A

ﬁ — CIIOHHME XENEISI

4 e TAIOT KA

NWWEBOR —

NEYEHD e - a3 N ——

AMASPATMA

-ENYAOK

KENUHMA NY3IWPL

+——NOAXENYAONHAR MENE3A

TONCTHA KHUESHHK g e TOHKWH KWl E9HMK

HEPBEOGPAIHNA
OTPOCTOK

NPAMAR KMIKA



CINMOHHME XENE3M

FAOTKA

nWweEsoq

AVMasPArMA

NEMNEHL
®ENYAOK

MENMYHLA NY3IMPL
NOSXENYAONMHAR MENE3A

TOHKHWMA KXW EYMx

TONCTHMA KHMRESHHNK

“ Pa
EPBEOSH PSS NPFAMAR KNMIKA

OTPOCTOK




XKenynok cry>xnt pesepByapom ans
HaKOMSEHUSI N NepeBapmBaHUS.

CHapyXu XernyaokK NoKpbIT Croem
COeJNHUTENbHOM TKaHWU, KaK 1 noodon
APYron opraH Hallero opraHmama.

B TeyeHmne cyTok pasmepsbl Xxenygka MoryT
n3MmeHaTbes. Ecnm YyenoBek ronoaeH,
Kenyaok MOXeT cokpaTutbcs bnarogaps
CINoo rmagkmx mbiw. lNocne npnema
NULLM ero pasMmepbl MOTyT YBEMNYNTLCA B
9 pas.

Y HOBOPOXAOEHHbIX XXeNyaoK AOCTUraeT 5 Cm
B ANMHY, Y HEKOTOPbIX B3POCHbIX MHOrAa
pasMmepoM B PyTOOSMbHbLIN MSAY.

EMKOCTb Xenyaka B3pocsioro yernoseka 2-3
nnTpa.

g BoJjiee noOpoBHOIO
[IPOCMOTPa WEJIKHUTE MBIUKOM
o pmuc. 3.

NNOTHARA COEAMHNTENLHO -

/TKANHAH OB0NOMKA

WENYAOK
— MBIWEYHBIE CNOM

CNAMINCTAR OGONOMKA
N\

‘\‘V

s=—[ABEHAUATHNEPCTHAR
KMUKA

Puc. 3



NNOTHAA COEAMHMTENLHO -
TKAHHAR OG0NOYMKA

WMENYAOK

CAMINCTAR OGONOMKA |

ABEHANUATHNEPCTHAR
KMuxKa




XKenyaok nmeet MHOXXeCTBO CKNaaoK Ha
NOBEPXHOCTU BHYTPEHHEN CTEHKN. JTO
cnocobcTByeT 6ornbLien nnowaan
COMNPUKOCHOBEHUSA C MULLIEN.

BHyTpeHHss cTeHKa »kenyaka nokpbita
CINU3NCTON 0DOMOYKOWM, COCTOALLIEN U3
MYyLUMHa, KOTOPbIM BbipabaTbiBaeTcs
XenyaovHbimu xeneskamu. MyuuH
BbIMOSMHAET Ba)KHYO 3aLUUTHYIO pOsSib — U3
Hero goopmupyeTcs ABYXCITONHbIN
cnuancTbin 6apbep, obnagaroLmnin BbICOKOM
KNEMNKOCTbIO N BA3KOCTbIO.DTOT Bapbep
npenoTBpallaeT camonepesapuBaHme
CTEHOK XXenyaka CONAHON KUCNOTON U
3almLaeT OT MEXaHNYECKUX NOBPEXOEHWUN.

Iiia ©oJjiee NoOpOBOHOTIO
[IPOCMOTPa WEJIKHUTE MBIIKON
no puc. 4.

B [1osepxnocTs CAKINCTOR AeAyANa PuC 4
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35 MIH. Xenes, KOTOpPbIE 3a CYTKU BblOESNTAOT 40

2 NUTPOB Xenyao4YHoro coka. »KesnyagoyHbin COK —
3TO npo3payHasg xmakoctb, 0,25% ee obbema
COCTaBIAET congHas Kucnota. Takas
KOHLEHTpaLmMa KNCOTbl yOuBaeT nonasLUmX B
Xenyaok 60re3HEeTBOPHLIX OPraHM3MOoB, HO He
onacHa ans ero cobCcTBeHHbIX KNeTok. B xenyake
NPOMCXOANT XUMUYECKUE NpeBpaLLEHNS
NULWEBBLIX BELLECTB NOA BNUSIHUEM MpoTeas,
nuMnas v CongHOW KMUCNOThI.

g OoJiee IOOPOBOHOTO IpocMoTpa
LEJIKHMUTEe MBIIKOW IO PUC. 5.
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MpoTeonuTtuyeckne depmMeHTbl — NENCUHOrEHbI (MENCUH N FACTPUKCUH) —
pacLennsoT 6enky 4o NonunenTUaoB PasnnMYHOM CIOXHOCTU. Jlunasbl Xenyao4yHoro

coka pacLLEensstoT MOMOYHbIE KUPbI A0 XKUPHbIX KACMOT. XKenyno4Hbli COK COAEPXUT

racTpoMyKonpoTenabl, obecneymsaloLne nepexo HEKOTOPbIX BELLECTB YePes3 CTEHKM
xenyaoka.

MuueBapuTenbHbIe Xenesbl AenATCa Ha rMaBHble, 00KNagoYHbie U Jo6aBoYHbIE. B
rMaBHbIX Xenesax obpasyeTcsa NerncUHOreH, KOTopbI No4 BO3A4ENCTBMEM CONSAHON
KMCNOTbl 0OKNagoYHbIX KITETOK, OKPY»KatoLLMX NPOTOKM rMaBHbIX XKenes, npeBpallaeTcd
B aKTUBHbIA MNPOTEONNTUYECKUIA (hepMeHT NencuH. B no6aBoYHbIX Xenesax
BblpabaTbIBaOTCS CIIM3UCTbIE MYKOMNONMcaxapmabl, UrpatoLLne BaXkHYO porib B
npenoxpaHeHUn CTEHOK Xenyaka 0T caMornepeBapuBaHus.

KenynoyHbln cok umeeT kucnyto peakumto (ph 0,9 — 1,5), noaTomy B HEM
OKa3sblBalOTCH HeAeAaTeNnbHbIMU (DEPMEHTbLI CIIOHBI.



Mo pencrenem hepmMeHTOoB Xenyao4yHOro coka HaynHaeTcsd nepesapuBaHue
BenkoB. OTOT NpoLecc NOeT NOCTENEHHO , MO MepPE TOro,Kak NnuLLieBapuUTErNbHbIN COK
NPONUTLIBAET NULLEBOM KOMOK, NPOHMKas B €ro rnyouHy. B xxenyake nuwa
3agepxmBaetca 0o 4-6 Yacos. [1nweBon KOMOK «TaeT», NepeBapuBasCh B XUAKYHO
KaLuuuy, KoTopasi MopuMsMU NPOXOANUT B KULLIEYHUK.

[ns npocMoTpa npeanaratTcs CXeMbl NepeBapuBaHns TPEX PasfnyHbIX BUOOB BELLIECTB:

X11e0b.
DPYKTOBbLIN COK.
K1BOTHOE caro.

__Hasan
L Tecr J

epxaHve
Tecrt

[lonckaska: o4 IIpOCMOTpPa CXeM IeJIKHMTEe 10 Ha3BaHMIO BelleCTBa
MBIIIB IO .«



Kycouek xneba (cxem.)

(depMeHThI
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<< Hazsag Cron [anee >>

OH pacuwenngeTcs i

(PepMeHTaMM Ha
rNII0KO3Y,
AMWUHOKMNCNOTI,
BUTaMUWHbI U
MUHepasibHble CONM.

BMTaMMth

dMUWUHOKNCI1OTbI

MuHepanbHble conu




<< Hazsag Cron [anee >>

3aTeM BelwecTBa \ ®
HAUYMHAKOT BCACbIBATbCH ®
B CTEHKMW Xenyaka. JAN
O
" A\
O

He nepeBapunBaeMble OCTaTKU















<< Hazan

Cron

[anee >>

Bcocaswuch,
BeLlecTBa
nepemMeLLatTca ¢
NOMOLLb KPOBU K
KneTkam
opraHusma.
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CMOTpeTb 3aHOBO

MeHI aHuMaumi

Copepxanue

Bbixoa




AnenbCMHOBLIM COK (CXeM.)

™~




depMeHTHI







CoK pacnagaeTcs Ha BoAy ,
BUTAMWUHbI , YINeBOoAbl U
K/1IETYATKY.

<< Hazan

Cron

[anee >>

BOAa

KreTt4yaTKa

BUTAMWNHDbI
















B oTninume ot xneba cok
BCACbIBAETCS MOYTU BECb 3a
NCK/TIOYEHNEM KJ1ETUYATKMN,
KOTOPYIO (bepMEHTHI
PACTBOpPUTb He MoryT. OHa
nepeMeLlaeTcs B TOHKUU
KULLIEYHUK A1
NanbHENLLEN XUMUYECKOU
06paboTKu.

<< Hazan

Cron

[anee >>













CMOTpeTb 3aHOBO
MeHI aHuMaumi

Copepxanue

Bbixoa




Kycouek cana

depMeHTbI AAA
/\
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Tak N He nepeBapuUBLLUCDH,
KyCo4eK cana OoTnpaBisdeTcs
B KULLEYHUK.

CMOTpeTb 3aHOBO

MeHI aHuMaumi

Copepxanue

Bbixoa










BacunbeBa ﬂVI,EI,VIFI reHHa,El,beBHa — Hay4HbIi pyKoBOOAUTENb

npoekTa, yuntenb 6uonorun, Jinuen Ne4, r. lNepmb;

Tonma4yeB AnekcaHgp AnekcaHapoBuy —

pyKkoBOAUTESb MO pa3paboTke 3reKTPOHHOW BEPCUN, YUUTENb MHOPMATUKM,
Jlnuen Ne4, r. INepwmb

Ma3enHa AHHa — aBTOp NPaKTUYECKON

paboTbl, yyeHunua 9E knacca, Jluuen Ne4, r. [Nepmb;

XO,EI,preB AH,EI,peVI — MmporpaMMupoBaHune, odPopmeHne

paboTbl, y4eHuk 9E knacca, Jlnuen Ne4, r. lNepmb



Copepxanue
Cn

icnonb3yemoe nporpammHoe obecnevyeHue:

Microsoft PowerPoint 2000

Macromedia HomeSite v5.0

Internet Explorer v5.0 (c nogaepxkon JavaScript)
Adobe Photoshop v7.0

ColourPad v0.52
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Vicnornb3yemble WpUdThI:

3aroyioBoOK

[Toa3aronoBok

TekcToBag rmnepcehifika

[IpocMOTpeHHas rmnepceobinka

OcHoBHOM TekcT 1
OCHOBHOW TEKCT 2

Bbigensembin TeKCT

OcHoBHom TekcT 3 (pt14, pt15)

TexcT INIpMMEeUYaHWUS
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CnpaBka

HaBuralimoHHag naHesnb:

CneBa pacnosioXkeHa HaBuraulmoHHasd naHersrb, ¢ NoMoLlbio KOTOpOVI Bbl
MOXXEeTe CBOOOAHO nepemMeLarbca rno BCEN I'IpaKTVI‘—IeCK017I p860Te.

Q“Bbixoa” — 3aKpbITUE Npe3eHTaunn, BbIXomd U3 nporpamMmmel;
d“CopepxaHune” — nepexop K Coaep>KaHmio NPakTU4YeCcKon paboThbl;

d*Haszan” — nepexon Ha npeabigyLwyo CTpaHuLy NpakTUYeckon
paboThl;

‘Oanee” — nepexoq Ha cneayroLwyo CTpaHuLy NpakTUYecKon
paboThbl;

d“Tect” — 3arpyxaet TecT «CTpoeHue N PyHKLMM XKenyoka;
“O6 aBTOpax” — OTKPbIBAET CTpaHuULy 06 aBTOpaXx;

d*CnpaBka” — oTKpbIBaeT CTpaHuLy CO CnpaBoYHOW MHbopMaumen.
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CnpaBka

[1poCMOTP aHUMaLIUA:

Bo Bpemsi npocmoTpa aHnmaummn y Bac ectb BO3MOXHOCTb
ynpaBndaTb Nokasom. B npaBom BEpXHEM Yy NOSABASETCS MEHIO
OENCTBUIA, C NOMOLLIbIO KOTOPOro Bbl MoXeTe BEPHYTbCS Ha3az
Ha OOMH CIOXET aHMMauun (knaeuvwa “<<Hasapg’), cnegosaTb
nanee (“Oanee>>"), nnbo 3aBepLUNTbL NPOCMOTP aHUMaLUN
(“Cton”).

B kOHLE NnpocMoTpa B LEHTPE 3KpaHa NOABNSAETCA MEHIO C
BbIOOPOM JarnbHENLINX OENCTBUN:

» “CMOTpeTb 3aHOBO” — 3aMycKaeT aHMMaLMOHHbIN OnSibM
3aHOBO;

* “MeHIl0 aHMMaUMKn’ — OTKPbIBAET CTPaHMULYY CO CMIMCKOM
aHUMaLMOHHbIX (OUSTbMOB;

 “CopepxaHue” — OTKpbIBaET CTPaHULY C coaepXaHnem
npakTnyeckon paboTbl;

* “Bbixoa’ — 3aKkpblBaeT NpeseHTauumto.



CnpaBka

CucrtemMHblie TpeboBaHug:

Microsoft PowerPoint 2000
Internet Explorer 3.0 u Bhiwe (c nogaepxxkon JavaScript)

Lpudptel: VantaPlain, Zapf ChanceC ( \fonts\fonts.exe)

TecTupoBaHue:

Ansa TectupoBaHna Bam Heobxoamm 6paysep Internet Explorer Bepcum
5.0 n BbiLwe (¢ nogaepxkon JavaScript). Tect cogepxuT 9 BONpPOCOB.
PesynbraT TeCTUpoBaHNA BbIBOAUTCA Ha SKpaH B OTAENbHOM OKHE

pptcloud.ru



