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YacTb . XKuBble opraHu3mbl
Bupychl (BHeKneTo4YHble (hopMbI XKU3HU)

Bupycbl — BHYTPUKNETOYHbIE NapaswThl, B Bonb-
LUMHCTBE CNy4YaeB Bhi3blBaloWme 3aboneeaHua Yenoeeka, GenKkoBas 0GONouKa
YXMBOTHbLIX 1 MMKPOOPraHn3aMoB. Bupychbl He UMELOT KNneTou-
HOro CTPOEHWS!, OHWU NPeAcTaBnsAKT cobDON NepexoaHy
hopmy MEXOY HEXKMBOMW M XKMBOW NPUPOLOMN. HYKJIEHHOBAS KHCNOTA

[

OIOPHOE YCTPOHCTBO ——-“’T

anmnapat IIpUKpeIrieHHA
LlapcTtBo BakTtepuu
(dpobsaHkn — gosaepHele OpraHnamsl — NPOKapuoThI.)
®opMbI KNETOK GakTepuia;
1. LUapOBMLLHbIe — KOKKHW. MECTO NPHKPEILICHNA
2. ManoukoBuaHbIe — GauUnbI.
3. OyroobpasHo n3orHyTble — BUOPUOHbI.
4. CnnpaneobpasHble (B BUAE BbITAHYTOMO LWITOMOpa) — Cnupensibi.
5. KonoHuu Gaktepui:
a) OUMITOKOKKM,
©) CTPENnTOKOKKM;
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Tabnuua 49. CTpOEHMe Oa KTepun
OpraHounabl
BaKTepuanbHOMN CtpoeHune n hyHKUUN
KNneTku
CocTouT 13 ABYX CMOEB, HEKOTOPbIe BakTepun UMEKOT TPETUIA COoNR:
1 cnoti — membpaHa;
O6onouka 2 c/ioll — KNeToYHas CTeHka, NpyYaaeT NOCTOSHHYI0 (DOPMY KIETKE;
3 crotl — cnnancTas kancyna (CBONCTBEHHA NALLb HEKOTOPLIM
Bakrepuam), 3almMLL@eT KNeTKY OT BbiChbIXaHUs
Baskoe nonyxumakoe BELECTBO, HaXoOAWEECH BHYTPU KNETKK,
LinTonnasma OCYLLeCTBNSIET B3aMMOCBSA3b MEXAY OpraHougamMmu 1 TpaHcnopTupyeT

nuTaTtenbHble BeWeCTBa K opraHongam

ﬂﬂepHoe BeELLeCTBO

MpencraBneHo B BUAE 3aMkHYTOW B KonbUo Monekynbl [AHK, anseTcs
HOCUTEeneM HacrneCcTBEHHOW MHOoOpMaLMK

Pwubocomsbl

CuHTesupytoT 6enok

KneToyHble BKNIOYEHMSA

Kpaxman, rinnkoreH, »xupbl

HryTuk

BbipocT 0B0noYvKM KNeTKKW, opraHona OBUKEHKUS,

HEKOTOpblEe BaKTEPUK HE MMEOT XKryTuka
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Tabnuua 50. Ponb GaKTepuu B npupoae n XXn3Hu 4yerioBeka
Ponb bak-
S B npupopge B »u3HM yenoBeka
Tepui _ _
« TMOYBeHHble DakTepuu yyacT- | « OakTepum MOMOYHOKUCNIOrO OpoXeHua uc-
BYIOT B 0Dpa3oBaHMU KaMEHHOro | Nonb3yrTcs Ans M3roTOBNeHUs Kedupa, Kymbica,
yrnsi, HedhbTh, Topdha U T. 4.; CMeTaHhbl, CbIBOPOTOK, MNPK KBALLEHWIM NPOAYKTOB;
- « o0becneuynBalwT  KPYroBOPOT | « [ANA W3rOTOBNEHWUS KOpMOBbIX BenkoB (Boao-
g BeLIEecTB B NMPUPOAE; poaHble Gaktepun);
é « y4yacTBylOT B 00pasoBaHWM | « YKCYCHOKMCHLIE BakTepum BPOXEHUs UCNOMb3y-
o NOYBbI, NMNOAOPOAHOIO CNOs — | KT AN NONyYeHWs BUHHOMO YKCyca;
S neperHos; « DaKTepun UCNONb3YIOT B KOXEBEHHOW WU TeK-
£
g e CBA3bIBAKOT  ATMOCHEPHLIA | CTUNBHOW NPOMBILLNEHHOCTY (NPW BLIAEKE KOXM,
E a30T B BUAE OOCTYMHbIX ANS pac- | NpyY MOYKE MbHA 1 KOHOMNW);
TEHWUW HATPATOB Y HUTPUTOB; « DakTepunm WCMONL3YT LN NPUroTOBNEHUS
e THWNOCTHbIE DakTepuy pasna- | CbiIBOPOTOK W BaKLUWH;
ratoT BellecTsa, Aenas vx bonee | «  DakTepUM ABMAIOTCA OCHOBOW MONYYEHWUS aH-
[OOCTYNHLIMW ANS AP. OPraHU3MoB. | TUBUOTKKOB (3PUTPOMULIMH, HUCTATWH U Ap. ).
s BaKTepuM TFHUEHUS W BpOXeHWs NPUBOASIT
K Mop4Ye NpoAyKTOB MUTaHUS;
- « HeKkoTopble bakTepun paspyluarT bymary;
o « BbI3bIBAKOT KOPPO3MIO METANNOB;
£ + OonesHeTBOpHble OGakTepuu BbidbliBalT 3abo-
[ « OonesHeTBOpHble DakTepum
@ neBaHWs  YenoBeka, [AOMalUHWX — JKUBOTHbIX
E Bbl3blBAOT 3aboneBaHnsa y xu- e
S y N KYNbTYPHLIX pacTeHuii:
s BOTHLIX 11 pacTeHWA.
= a) y yenoeeka 3aboneBaHusa — xonepa, Yyyma, au-
5 3eHTepus, TUd, aHruHa 1 gap.;

6) y AOMaLLHUX KMBOTHBIX — YyMmKa, BpyLennes n ap.;
B) Y KyNbTYPHbIX pacTeHWd — BGakTepumos, OXor
KOpbl NNOAOBO-ArOAHbLIX PACTEHWNIA, SOMOHW.

BUONOIKA
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LlapcTBO NpUOHI

[pubLl — ocoBas rpynna KNeToYHbIX SAepHbIX OPraHU3MOoB, MMEIOLLMX CXOACTBO C pacTeHus -

MW U XKNBOTHBIMMW.

MpnbbI
I |
'L h 4 v
MnecHeBble
(neHuumnn Opoxoku LLINsinoYHble
MyKOp) 1
v v
TpyBuatble MnactuHyatble
(MOXOBUK, (cbipoexka,
Benbin rpub) rpyaab)

Tabnuua 51.

Mpu3Haku cxopcTBa rpnboB C pacTeHUAMU U KUBOTHLIMU

Mpu3Haku cxoacTBa
C pacTeHUaAMM

an3HaKI-'I cxoacTtBa C XXMBOTHbLIMW

KNeTku rpuboB MMEKT KreTou-
HYI0 CTeHKy (TBepaas obonoyka);
UMEOT Many NOABUKHOCT;
HEeOrpaHWYeHHBIN POCT;
NOrnolweHne BeLIecTB U3 OK-
py)<aroLen cpefbl NyTem Bcachbl-
BaHWSA;

pasMHOXaloTca  cropamu U
BEreTaTMBHO, YacTaMU rPUOHULIbI.

s B KNeTo4yHoU 060NoYKe COOEpHUTCS XUTUH (BeLLeCTBO, 06-
pasyloLliee HapyXHbIl CKENeT YNeHUCTOHOrKX);

3anacHbIM MUTaTENbHBIM BELUECTBOM ABMASTCA [TMKOreH
(nonucaxapuf, Yy MNO3BOHOYHBLIX >XMBOTHLIX OTKNaAblBaeTcH
B NEYeHU ¥ Mblliuax);

B KneTkax rpmboB HeT xsioponnactoB (xnopodwmnn), no-
3TOMY Mo cnocoby NUTaHWsi OHW OTHOCHTCS K reTepoTpodam;
TEN0 COCTOMT M3 OTAEeNbHbIX HUTEWN, YacTO BETBALLUMXCS —
rndh. Muchbl B COBOKYMHOCTU 0BpAasyloT MULENWIA N TPUBHULLY;
rpubel NpeactaBneHbl OQHOKNETOYHBIMA W MHOMOKNETOY-
HbIMW chopMamu.
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NMuwanHukmn

NnwaitHnkn — cumbnoTudeckue OpraHn3mMbl, COCTOALLME U3 KINETOK rpwﬁa 1 BOAOPOCIN.

NnwanHukn
| I
¥ A v
HakunHele — cnoesule INucroeaTtble — KyctucTele — cnoesuile
UMEET BUI HANeToB 1Unu crnoesuLLe B BUae B BUE CTBOMWKOB,
KOpO4EK, NMOTHO MAacTUHOK, cpacTaeTcs ¢ cybeTpaTom
cpacTarLmxca npuKpenneHs! TOSBKO OCHOBAHWEM (fArerb)
¢ cybeTpaTom (nekaHopa) K cybeTpaty ruchamum
(kcaHTOpPKSA)
Tabnuua 53. 3Ha4yeHue NULLanHUKOB B npupoae n XXM3Hn 4Yenopeka
i B npupoge [ns yenoBeka
YyeHue Pup

NMonoxurensHoe

o «llMoHepbl» PacTUTENLHOCTW, PaspyLLIAT ropHbLIE no-
POk 1 06PA3YT MNOYBEHHBIA CNOM AN APYTUX PACTEHWA.
« Boigenaa ocobble KucnoTel, MeAneHHo paspyluaioT
ropHbie nopoabil.

« CnyxaTt KOpMOM ONS KMBOTHbIX (ONEHNA NULLIANHWK —
arene). CnaratoT Hano4YBEHHLIA NOKPOB (B TYHApPE).

o JlMwanHukn cnyxatr MecToM ODBWTaHUS KWBOTHbIX.
Cpean NUWanHWKOB XMBYT MHOro BUOOB HECno3BoHOY-
HbIX ¥ NO3BOHOYHbLIX }MBOTHbBIX (KNeLwu 1 ap.).

o [locne oTMupaxus, pasnarasch, NUWAWHUKKM co3aa-
0T HeobxoduMble ycnosusi Ana obpas3oBaHUs NOYBeH-
HOro rymyca.

« fABnAlOTCA  MHOUKATOPOM
YMCTOro BO3ayxa.

« fBnAwTCA ChipbeM  Ond
XUMWUYECKON  MPOMbILLUNEHHO-
cTK (ANA M3roTOBMNEHWA WHAW-
KaTopa — nakmyca), capma-
LIEBTMYECKON 1 NnapdroMepHoOn
NMPOMbILUIEHHOCTU.

BUONOIrKA
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Tabnuya 55.

YacTtb 2. HapcTBo PacteHus

OcHOBHbIE cucTeMaTu4yeckue rpynnbl paCTEHHﬁ

Fpynna
4YnCno BUOOB

OcobGeHHOCTH CTpOEHUA
M XKU3HeOeATeNbLHOCTH

YWU3HEeHHbLIN UMKn

MpeacraButenu
M UX 3Ha4YeHue

Huzwme pacteHmA

MoauapcrBo Hacrosiwme sBogopocnu (35000 sugos)

OTtpen
3eneHble
BOOOpOCN
13 000
BWUOOB

Xpomartorpadbel 3TUX BOAO-
pocnen cofepXar 3eneHbli
MArMeHT — xnopodunn, no-
9TOMY OTNUYUTENbHBLIA NpU-
3HAK 3ereHblX BOAOpOCen —
3efleHbId  UBeT Ccnoeeuvua.

PacnpocTpaHeHbl OHW rpe-
MMYLLIECTBEHHO B MPECHbIX
BOOOEMax, HO HeKoTopble

ofuTalT B MOPCKUX BOAO-
eMax U B Ha3eMHbIX YCNOoBU-
AX, HO B YCNOBMSAX Nepuoau-
YecKoro yeraxHeHus. 3ene-
Hble BOAOPOCNM npeacTa.-
NeHbl  OAHOKNETOYHBIMK W
MHOTOKMETOYHbIMU  (popMa-
MW. BOnbLUMHCTBO OAHOKME-
TOYHbIX W KONMOHWaNbHBIX
BOAOPOCIENn UMET  OfuH
WU HECKONbKO XKIyTUKOB, C
MOMOLLLI KOTOPbIX CMocob-
Hbl NepeaBUraTsCsa B BOAE.

Pa3mHoxeHue 6Gecnonoe

(cnopamn K1 Kycoudkamu

Tannoma) W nofosoe

(NpovcxoaunT OCEHBID).
LMK pasBuTus
xnamuaomoHagbl.

B3pocnoe pactexue (n)

0

rameTsbl (n)
B
(onnopgoTBOpeHue ramer)
8

3uroTa (2n)

MMeeT TBEPAYIO 3aLLWUTHYIO
obonoyky. 3uMyeT Ha He
BOOOEMA.

B

4 BereTaTUBHbIE KNETKU
(n) = 300cnopskl
obpagylotcs B pesyneTare
meWosa. B XusHeHHOM LuKne
npeobrnagaeT BereTaTMBHOE

rannowaHoe noKoneHue.

OpOHOKNeTouHbIe:
Xnopenna, xnamuao-
MOHaga — chnyxart nu-
Wen MernkMMm JK1UBOT-
HbIM, OCHoeBa dhuTo-
NNaHKToHa.
KonoHwanbhble:
BOSbLBOKC — Nuwa ans
YKMBOTHBIX.
MHorokneTouHble
cnuporupa, YnoTpukc,
knagodgopa — MecTo
0BUTaHUA MENKUX Xu-
BOTHbIX, oBorawawT
BOAY KWCIOPOAOM, CO-
CTaBJIAOT OCHOBY Op-
raHW4ecKkoro BeLLecT-
Ba BOAOEMOB. Y4acT-
BYWOT B 0bpasoBaHuun
MOA30MMCThIX noye
(xapakTepHbIX Ans ce-
BEPHbIX PaNoHOB).
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Huzwue pacteHus

Otnen
KpacHkle
BOQ4OpoOCnn
4000 Bugos

KpacHble Bogopocny SBNSKOTCA MHO-
FOKNETO4YHLIMW OpraHn3mMamu, WX Teno
NMpeAcTaeneHo TannoMoM Wnu croe-
BULLEM, NOMWMO 3efeHOro nNUrMeHTa
OHW cofepxaT KpacHbll (dhuKo3puT-
PUH) WU CUHWIA (hUKOLMaH) NMUTMEHTHI.
3anacHoe BewecTBo — DarpAHKOBLIV
Kpaxman, OTKnaAbiBaloLMics B LMTO-
nnasme. PacnpocTpaHeHbl B MOpsiX U
okeaHax (6eHTOC), peako B MpecHbIX
Bopgoemax. OBONoYkM KNeToK HeKoTo-
PbIX BUOOB MOryT MWHEpanv3oBaThCs
CONAMW KamnbUWs W MarHus. Tanmnom
uMeeT DOPMY KYCTUKOB.

PaamHoxatotcss  Bec-
nonbiM  (cnopamu) u
nonosbiM nytem. XKry-
TUKOBbIX  CTaguin B
LUMKIe pas3BuTUS HeT.
Mpeobnapnaer cnopo-
dout (n), obpazyrowmia
B CMOpaHrusx Ccrnopsl
(n). Monoeoe pa3mMHo-
WeHune npovcxoauT
Bnarogaps NaccuBHO-
MYy MEpPEHOCY MYMKCKMX
raMmeT K >KeHCKOMY rMo-
TNOBOMY OpraHy.

Mopdupa u Heko-
Topble apyrue
npeacTaBuTenn
ynotpebnawTca B
nuwy. AHdensums,
cdunnocopa — wuc-
TOYHMK arap-arapa.
Muwa ans XkuBoT-
HbiX (MOPCKMX W
npubpexHbIX).
dopmupyloT okea-
HU4eckne OCTpoBa
BMecCTe C Koparn-
namu.

OTpen
bypsbie
BO4OpOCNU
1500 BuaoB

MHorokneTouHble, oburarenu Mopein u
okeaHoB. Camble BbICOKOOPraHU30BaH-
Hble U3 BOAOPOCNEW, TannoMm uMeer
Bypyro OKpacKy 3a cHeT 3eeHoro (Xo-
pochun), opaHKeBbIX (KAapTUHOWIBI) U
kpacHoro (cpykoumnaH) nurMeHToB. Teno
pasfeneHo Ha YacTu: pu3oubl, CTBOM U
NUCTOBas MNNacTuHKa, WUMEKTCs BO3-
OYWHbIE  My3bIpbkK,  yOepkusatoLme
pacTteHve B BEPTUKANbHOM MOSIOKEHUN.
B KkneTo4HbIX CTEHKax umeeTcs Lennio-
Nn03a, HEeCcKONbKO OTNMYaLLAscs Mo
CTPOEHWIO OT TaKOBOW BbICLUMX pacTe-
Hui. [uTaloTea 3a cyeT (PoToCKHTEesa,
(NpoayKThl ero caxapocnupThl: MaHHUT
1 NaMUHAPWH).

B uvkne passuntua npe-
obnianaet crnopodur (2n)
cropaHrum
cnopgdwrra

cnopkl (n)
obpa3syTca B npouecce
Me%oaa

rametotuT (n)
UMEET apXeroHum
W aHTEPUOMN
0

cnepmarozounabl
1 ANLEKNeTKH (n)
4

3Hr0'5a (2n)

cnopodumt (2n)

Ddykyc, ackodunna,
uMcTosenpa, Mak-
pouuTuc, anapwus,
arapym obpaasytoT
0BLWWpHbIE npw-
OOHHLIE  3apocnu,
SBAAKTCH  MECTOM
oBuUTaHUs MOPCKUX
XMBOTHBIX M MULLERA
ana Hax. ABnsTes
NMPOMbILLMEHHBLIM
ChIpbEM ANA nony-
YeHua conenr Kanus,
noaa, anbrmHOBOW
KMCnoTel. JlamuHa-
pusa ckenobHa.

BUONOIrKA
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NMpegcraBuTenu
M UX 3Ha4YeHue

Mpynna
4MUCIo BUOOB

OcobeHHOCTH CTPOEHUA

KU3HEHHBbIW UMKN
M XU3HeOeATeNbHOCTH

Bkiclwune pacteHus

MoguapcTBO Bhiclune pacTeHusA

K BBICLUMM pacTeHUsIM OTHOCATCA pacTeHUs, TENO KOTOPbIX pa3deneHo Ha opraHbl (KopeHb, cTe-
fenb, NUCTbA). ATO CNOXKHLIE MHOMOKNETOYHLIE OpraHn3Mel, KNeTkn KoTopbix AunddepeHumnpora-
Hel M 0Dpa3sylo pasnuuHble TKaHW (NOKPOBHAsA, MPOBOASALLAS, MEXaHWYeckas u T. 4.), UMerLLme
onpeneneHHoe yHKUMOHANbHOEe 3HaveHwe. MNosBneHne NoOKPOBHOM U NMPOBOLALMX TKaHel Bbino
BaXHENLUMM apoMOpPd030M B 3BOMIOLNM PACTEHWIA, T. K. MO3BOIUIMO UM BbINTU Ha cyluy. [oKpoB-
Has TKaHb NpefoTBpallaeT OT BbICBIXAHWMA PacTeHus, a NPOBOASLWAN CBA3bIBAET Mexay coboin
BCE YacTu pacTeHusd, TPaHCNopTUPYysA BOAY, MUHEDAlbHbIE W NMUTaTerNbHbIE BELWECTBA NO pacTtu-
TEJNIbHOMY OpraHu3my.

Beicwine Crnopoeblie pacTeHuA

PacteHusi, He umeloT npo- | PasmHoXeHue becnonoe | Knacc  JluctocTte-
BoAsLEen TkaHu (cocyaoB) 1 | (cnopamu, BeretatuBHoe) U | BenbHbIe MXW:
MexXaHW4YecKkon TkaHu. Teno | nonoBoe pasMHOoXeHwe. | ctharHym — BblabiBaeT

pa3geneHo Ha crebenb u
J'IMCTOOﬁpEiIBHb[e BbIPOCTLI —

MUYHOCTBIO —  CMOCOBHO-
CTbl0 yAepxusaTtb Body 3a
CYET BOOOHOCHBIX KNETOK
(dpunnowpos). BctpevatoT-
CA B OCHOBHOM B CeBepPHOM
nonyLiapuu.

Onsa onnogoTBOpeHus He-
obxoguma Boga. B cnyyae

CKME W XEHCKWe MoroBkle
opraHbl HaxogsaTcsl Ha od-
HoM pacteHun. Npeobnapa-
eT nonoBoe [MoOKoneHue -—
rameTodhuT (3apOCTOK).

3abonaqmBaHue naou-
Bbl, CNY>XWT HaKONu-

dvnnonabl, KOPHEW HET, | ABYOOMHbIX pacTteHui, noa- | tenem Bnaru. [log-

OTgen WHOrga MMEeTCA PU30oUMALL. | BUXKHEIE CnepMaTo3ouibl C | AepXUMBaeT BOLHbIN
MoxoeugHbie| Muratotcs aBToTpOhHO 3a | NoMOLLbLK BOAbI NonagatoT B | BanaHxc, obpasyerT
25000 cyeT (hoToCMHTE3a. MHOrMe | XEHCKWA NONOBOi OpraH, B | 3anexu Ttopda, o06-
BLWAOB BuUAbl 0obnafjalT rUrpocko- | crydae oAHOOOMHbIX, MYX- | nagaeTt Gakrepuuna-

HbIM CBOWCTBOM, WC-
nonbL3yeTcsa B CTPOU-
TENbCTBE [EpeBsH-
HbIX gomax (koHona-
TAT Wenn).
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Uvkn passutus o KYKyLIKMH TIeH —
KYKYLWKWHA NbHa
cniopg (2n) craraeT pactuTesib-
HbIi NOKPOB TYHAPbI
g SAPOUIOK 1 XBOMHbBIX NECOB.
My)KCKOﬁ )KeHCKMFl . BO,D,HHOF‘ MOX
rameTouT raMmeTodut | | honTuHanuc nc-
OTtgen L u - L H nonb3yeTcs  akea-
MoxoBuaHsle cnepmartozouabl||aituekneTkm PUYMUACTaMM.
25000 = Knacc
— lonnogoTBopeHue)|
A T Me4YyeHOYHBbIE MXU
MapLuaHums
cnopocpur
pa3sBYBAETCHA Ha XEHCKOM ra-
MeTQMUTE, NPEACTABNSAET CO-
0l KOPOBOYKY CO criopamm
crnopel (2n)
MHoroneTHue TpaBaHWCTBIE,| |lukn pasenTus cxodeH ¢ na- | Mnays 6Gynasosua-
BEYHO3€eneHble PAaCTeHWA. | nopoTHukoobpasHeiMK. [pe- | Hblid, nnayH 6Gapa-
Mobern creniolmecs ¢ NpU-| onapaet cropochut (2n), B | Hew. Cnopbl nnay-
AATOYHBIMW KOPHAMMU, LWUINO-| cnopaHrpsix co3peBaroT Cropbl | HOB  MCMOMb3yKTCA
BMAHBIMU - JIUCTEAMI, PACNO-| (1) N3 cnopsl pasBuBalOTCs | B KaYecTBe AETCKON
OTnen ﬂO}KSHH"'MEM Mygogqfro :a ofHononble unn oboernonble | NpUcLINkM  (HaTy-
[MnayHoBuaHLIE Bgﬂxolﬁgi K)(()TO Oblf axa;cnoa raMeTouT  (3apocTOK), NK- | pansHbIA Tanek), B
500 Buaoe naEazJTcg Efio O]:OCHbFI)e s LUEHHBIA xnopodhunna, cylle- | BeTepUuHapuun, B Me-
P CTBYHOLLMIA B CiMBKMO3e ¢ rpub- | Tannyprun B cha-
§IOCIoN, TTHayHE! PADTYT OHEHE HALEA B TEYEHWE HECKONMBKMX [ COHHOM NUTbe Ans
MERICHHD, J HSKbTopeix Bit- nel*:’l Ona  onnogoTBopeHus | obckinaHns Moﬂe
AOB rameTouT Us npopac-{ TEE y AOTECH ¢ A
Talowell criopbl paseupaetcs| HYKHa BOAA. VI3 Cropsl passk- | nen.
B TeyeHue 6-15 ner. BAETCA CropoguT.

BUONOIrKA
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OToen
XBoLueBUOHLIE
30
BMAOB

MIMeloT UneHWCcToe KopHe-
BULlE C NpUOAATOYHBIMK
KOpHSIMW, OT KOpHeBMLLa
OTXOAAT Haas3emHble nobe-
rm. OHn OblBaKOT ABYX BU-
[0OB: OHW — BereTaTUBHbIE,
3eneHble, MyTOB4YaTO pas-
BETBMNEHHbIE, nNeTHWe, K
OCEHW OTMUPAIOT, [pyrue
OypoBaTtble, npsaMble He
BETBSLUMECS], pa3BUBaOTCH
paHo BecHoW. Ha BepxyLuke
BeceHHero nobera obpasy-
€TCA CMNOPOHOCHBLIA Konoc,
nocrne CrnopoHoLWeHua OoT-
MupatT. [lobern cocToaT
U3 YNEeHUKOB (MEeXOoy3rnun)
W y3noB C MyTOBYaTO pac-
NOMNOXEHHBIMA  MUCTbAMM.
Jlnctbs peayumpoBaHsl
B Yewywn. KneTkm pacteHus
CnocobHLl HakannueaTh Kpe-
MHe3eM, KOTOpPLIM BbIMNOI-
HAeT MexaHW4yeckyl W 3a-
LUMTHYH POfb.

obpaayloTcs  rannouaHble
cnopbl. M3 HMX BblpacTailoT
3apocTku (rametoutbl —
ofHo unu oboenonele). On-
NoAOTBOPEHWE  OCYLLECTB-
nseTcs TOMbKO NpU Hanw-
YuM BOAblI Ha NOBEPXHOCTU
rametocputa. U3 aunnouna-
HOM 3UroThbl pasBuUBaEeTCs
3apodbill, a u3 Hero -
B3pOCIbIiA cnopoduT.

MNpynna HHOCTHU CT HUA o MpeactaBuTenn

py OcobeHHOCTU CTpOE YKU3HEHHBIA LUK peacrta n

4yucno Bugoe U XKU3HeJeATeNbLHOCTHU U UX 3HaYeHue
MHoronetHue pacTeHua. B CMOPOHOCHLIX KONOCKax XE!OLLWI ABNAKTCA

WHOMKaATOpaMKU NOYB,
Tam rge OHW Npowus-
pacTalT, nodsa Hy-
XOAeTCA B W3BECTKO-
BaHuM. XBOWW €B-
NAKTCA  COPHSAKaMK
nactbuw, u nonewn.
XBoLl noneson npu-
MEHSIeTCA B Meguuu-
HE KaK MOYEeroHHoe
Cpe/acTBo.
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Mpynna
4YUCIIO BUOOB

OcobeHHOCTU CTPOEHUSA
M JKU3HeOeATeNbHOCTH

Xu3HeHHbIA unkn

MpeaocTaBuTENU
U UX 3Ha4YeHue

Otoen
ManopoTHu-
KOBUOHbIE
10000 eupgoe

MHoroneTtHue  TpaBs-
HWCTElE (MHOrOa pApe-
BOBWAHbIE) pacTeHus,
TENo KoTopbIX pasfene-
HO Ha KopeHb, cTebenks
n nuct. Yacto umetor
KopHeBUlLE U npu-
[aTOYHbIE KOpHW, KpyM-
Hble NWUCTbsl Hecyulne
cropbl. Monofgble nu-
CTbsl  ynuTKooBpasHo
CcBepHyTbl. JlucTbs pas-
[eneHbl Ha YepeLuok K
NNacTUHKY. Xopouo
pasBuTa NpoBoasiLLas u
OCHOBHas (napeHxuma)

XapaktepHo nonoBoe, becnonoe,
BEreTaTMBHOE PA3MHOXKEHUE KyCOu-
Kamn KOpHeBulla. B KM3HEHHOM
UvKne npeobnagaeT cnoposoe pac-
TeHne — crnopocut. M3 cnopel pas-
BMBAETCA 3apPOCTOK cepaLeBWaHOM
¢dopMbl — 3apocToK (rameTouT,
Yyalle BCero OgHOMonuli), Ha Hem
pa3BMBalOTCA  CriepmMaTo3ouibl U
aiuekneTk. OnnogoTBOpeHUE Mpo-
MCXOOWT B Kanne BoAbl. M3 3uroThl
pasBuBaeTCcs crnopouT.

Uukn passutua
LMTOBHMKA MYXCKOTO
cnopocur (2n)
(B3pocnoe nucrtoctebensHoe
paCTﬁHMe)

cnopsbl (n) )
(oBpasytoTcs B pesynbTarte Meitosa
B copycax, Ha HMﬁTbﬂX — Bamnax)

Breimepluve nano-
poTHUKM obpa3zo-
Banu 3anexu Ka-
MeHHoro yrnsa. He-
dponenuc, agu-
aHTyM  UCMOnb3y-
loTca ans osene-
HeHus. KopHesu-
Lia Mcnonb3yTcs
ANs N3rotoBNeHUs
FIIMCTOTOHHBIX Ne-
KapCTB (LUMTOBHWK
mMyckoin).  Mono-
Oble MUCTbA HeKo-
TOpbIX  NanopoT-
HUKOB B ANoHMK
ynotpebngaiotr B

TKaHu. HasemHble na- ) nuLy. BoaHble
MOPOTHUKM  Npeano4n- CEPﬂUeBrgﬂ"é?‘oﬂﬁﬁ OCTOK — NanopoTHUKW  —
TAKT BMNaXHbIE TEHW- canbBUHMA, Tai-
CTble mecTa obuTaHus, aHTepuauu apxeroHuu naHgckMia - nano-
BOOHblIE hopMbl  0OBK- MYCKWe no- YKEHCcKKe no- POTHUK W Jgpyrue
TalT B GonoTax 1 cTos- | |NoBble opraHbl|  |10Bble opraHbl| || UCNONE3yrTCA
Ynmx BOJOEMAaX, [OpeBo- <+ It ans - ykpalleHus
BUOHbIE hopMbl  pac- [[CnepmaTosonabl | AhuekneTku aKBapuymoB.
NPOCTPaHeHbl TOMbKO B menkue, KpynHble, He- | [ B cesepHbix  ne-
TPOMUYECKUX Necax. NOABVXHbIE NOABWKHbIE cax oBuTaiot: -
7 TOBHUK  MYXKCKOM,
3urota (2n) opnsik v Ap.
cnopodut

BUONOIrKA
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pynna

AT ceMeHa OT BHELU-
HUX BO3aencTeuid. B
cTebrne pasnuyarT: Ko-
Py, ApesecuHy (npo-
BOOSILLYIO TKaHb) W
cepaueBuHY (0CHogHas
3anacaouwjasi  mkaHb).
MpoBoasiwas TkaHb 06-
pasoBaHa He cocyaamu,
a Tpaxeupamu. B cu-
TOBWAHBIX KNeTkax HeT
KNeTOK CNyTHWULI.

OcobeHHOCTU CTPOEHMA o MNpeacraButenu
q“c;(?:“' M XU3HeJeATeNnbLHOCTH HRUIHEHHBIN LUK M UX 3HaYeHue
Bbicline ceMeHHbIe pacTeHUs
BeyHoseneHble  (pexe | B umkne nonHocTe npeobnapaet | Knacc
nucTonagHbie) aepeBbs | cnopoduT (2n). PyHKUMIO cnopaH- | CaroBHUKOBLIE —
W KyCTapHUKW (TPaBSAHM- | TWA BBINOMHSAIOT CeMA3aYaTKu, OT- | gHelHM BUAOM Ha-
CTbiX hopM HeT). OTHO- | KPBITO PACMoNOXeHHbIE HA YeLyi- | novunaloT nanbMbl,
CSATCA K rpymnne CeMEH- | KaxX JKEeHCKMX LUMLIEK; B HAX pas- BCTPEYalTCS B TPO-
HbIX pacTeHWi, Tak KaK | BUBAETCH XKXEHCKUU rameTohuT — AMAEEKHA rewax
pa3aMHOXaomesi  cemMe- | ABa apXeroHWs C KPYMHbIMKA He- ’
Hamu. CemeHa, B OTNU- | NOABMXHBIMUK SNALIEKNETKaMU. CepaoueBuHy  Heko-
use OT cnopbl (oaHa | Myxckoit rameTtodhut npeacras- | TOPbIX CAroBHMKOBbIX
KneTka), cogepxaTt 3a- | nAeT coboil MbinbUeBoe 3epHo c | ManbM  WCNONb3YHT
pOAbIl, 3anac  nuTa- | ABYMS HEMOABWMKHLIMK criepMus- | B NULLY (Copro).
TefbHbIX  BEWECTB W | MK, cocTosiLee 13 reHepatueHoi n | Knace MvHkroesle —
obornouky. CemeHa oOT- | BeretaTuBHOM KNeTKK. biNbUeBblie | npeacTaBneH  eauH-
Otpen KPbITO pacnonoXeHbl Ha | 3epHa CO3peBaloT B MbiMbLUEBLIX | CTBEHHBLIM npea-
FlonocemeH- HELUyIHKHX LUWMLIEK (BM- MELLKax MYXXCKWUX LUULLIEK. ﬂ.l'lﬂ ctasuTenem TUHKIO
Hle nowamgHeHHgm) ]_5|/Kpo- OnnoaoTBOPEHUA He TpebyeTcA [ByNonacTHoe, npo-
8000 BUAOB YeHHb nober). [llpod- | Boga, nNbinbua nNepPeHOCUTCA spactaer B A3uu.
Hble MOKPOBbl  3alUu- | BeTpom. [lonaB Ha cems3ayarok, Wiisst nMCTOBYIO

MbINbLEBOE 3EPHO  MpopacTaerT,
obpa3sys nbinbueByrd TpyoKy, no
KOTOPOW CrepMuin (HENOABWXKHBINA)
nornagaet Kk sunueknetke. B onno-
[OTBOPEHWN TMPUHAMAET ydacTue
TONMBKO OOWH CNEepMUiA 1M oaHa Sid-
LeKneTka, ocTalnbHble OTMUPatoT.
B pesynbrate onnopoTBopeHus
pa3BuBaeTCA CeMs C CeMEeHHON
KOXYpOW, 3apofpilleM 1 3HOOC-
nepMom.

NNacTUHKY, CXOAHYH
Nno CTPOEHWUD C nK-
CTbAIMW  LIBETKOBbIX
pacTeHuiA.

Knacc 3dhegpoBhie —
achenipa UnNu XBOMHUK.
metoT 3eneHble hoTo-
CUHTE3UpYyloWmne no-
6ern, nNUCTbS Yeluyi-
yaTele. CemeHa wc-

MNONb3YHOT B MALLLY.




Mpynna
YMuCcno BUAOB

OcobeHHOCTU CTPOEeHUs!
M XKU3HEOEeATeNbLHOCTH

Ku3HeHHbIN uuKn

MpenocraButenu
M UX 3HaYeHne

Knacc
XBOWHbIE

B ymepeHHOW  30He
npeacTaBuTensiMM  ro-
NOCEMEHHLIX ABNAIOTCH
XBOWHble. KopeHb XBoiA-
HbIX B OCHOBHOM
cTepxxHeBoW. B kopHsx
n cTebnax MHOro cmo-
NSAHBIX  X040B, 3anon-
HEHHbIX ahMpHBLIMK
Macnamu 1 cmonamu. Y
nucTonagHelX XBOWMHbLIX
(MMCTBEHHMLA) NKUCTLA
MArkWe, Nnockue, urno-
BUOHbIE PaCMONoXeHbl
nyykamum unu cnupans-
HO. Y  BonblKWHCTBA
XBOWMHbIX NUCTbA BEYHO-
3eneHtle, KecTKue,
nronb4artble nin vye-
lwyeBuaHele no dopme
M O4YeHb pasHoW ANWHbI
(0o 45 cm.). Onm no-
KPbITbl CNIOEM KYTUKYIbI,
npegoxpaHawwein ot
W3MNULLIHETO UCMapeHns.

Lluméaazsnmn COCHBbI
€Ms1 COCHbI
(3apoabiw cemMeHu)
4

CocHa
(B3pocnoe pacTteHue, cnopoduT)
2 s

MYKCKWE LLUMLLIKW |PKEHCKWE LUWLLKW
4 4

crnopaHrum cemsA3avaTKu
) (Ha Yewye WKLW-
Menos KW, HeCyT cno-
MHO20 MEJIKUX Crlo, paHrmm)
(MuKpocrophbi) g
(BCe cnopel Meno3s
pasBuBaloTCs) 4 KpynHbie
2 criops! (Meaac-
(;obfj‘j;urga"gg’%‘b:g (pasBuBaeTcs
7 P TOJ'IbK% ofaHa)
NbinbLa nepeHo- ;
HEeHCKUI

CUTCS BETPOM Ha
cemsizauaTok, npo-||3apocToK rame-
pacrtaet, obpasys TochuT
MbiMbLEBYIO TPYOK (sHaocnepm ¢

2 apxeroHnamun)
2 cnepmmA )

(nocTaenstoTCs
ANLEKneTKe n
NbINbLEBON Tpyde)

AALEKNETKU
(no oaHo
B KaXOOM apxe-

roHuu)
v

3uroTa
(oguH cnepmuin (n) onnogoTBopsieT
OAHY ArLeKneTKy n))

ceMs (3apodblll CEMEHW)

Enb, cocHa, nuct-
BEHHUUA, MOMOKe-
BEMbHAK — OCHOB-
Hble nopoAbl, obpa-
3ylOLWNe  necHble
MaccuBbl ceBepa U
YMEPEHHON 30HBbI.

CekBoinst — oHO 13
cambIx BbICOKNX
N OONrOXMBYLLIMX
PAaCTEHWIA NNaHeThbI.
Keagp — ApeBHei-
LUee roriocemMeHHoe,
MOXET pacTu Ha
BbICOTE bonee
2000 m. Bbligenser
bonbLloe KOnu-
YeCTBO (PUTOHLIMLOB.
XBOWHBLIE WCMONb-
3ylTCs B CTPOW-
TenLCcTBe, B UEn-
TONO3HO-BYMayKHOI
MPOMBILLIEHHOCTH,

B XMMWYECKOW Mpo-
MBILLNEHHOCTN — W3

CMOMbl  Mony4aroT
ckMnuaap W KaHw-
done. MHoruve

KWMBOTHbIE MUTAKOTCA
CEMEHaMW XBOWMHbIX.

BUONOIrKA
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OTgen
MokpekiToCe-
MeHHbIe
(UseTkoBblE)
250000
BWAOB

TOK — BWAOU3MEHEHNE reHe-
paTtueHoro nobera. Jlenect-
KA, TbIYWHKK, NECTUK — BW-
[oM3MeHeHna NIUCTLEB.
MmeroTea cnoXHele npoBo-
Jauue TKaHuW, cocTosduue
M3 COCYHOOB, CUTOBMOHbLIX
TPYOOK 1 KINETOK CNYTHWUKOB.
Cemsanoyka 3alumuieHa
cTeHkamu 3asnasu. Mpoueccy
ONNOAOTBOPEHUS  NpeaLle-
CTBYeT OnbiieHne — rnepe-
HOC MblMbUbl C ThIMUHKW Ha
pbinbLe NecTtuka 1 LBeTKa.
MepeHoc nbinblbl OcyLLecT-
BMNSIETCH B OCHOBHOM C Mo-
MOLLbIO BeTpa W Haceko-
MbIX, BCTpeYaeTca camo-
onbinexue. lnog ¢ ceme-
HaMu pasBUBaeTCH 13 3aBA-
31 NecTuka UBeTKa.

XapaktepHo [OBOWHOE OnJoao-
TBOpeHue. Hayano uvkna cosna-
0aeT C ronoceMeHHsIMKW pacTe-
Huamu. Myxckon rametoduTt —
nbinbLeBoe 3epHo (BeretaTuB-
Has W reHepaTtnBHas), pa3BuBa-
€TCA B MblNbLUEBOM MeELIKe Ha
TblYMHKax. MYKeHCKuWA rameTo-
c¢ouT obpasyeTca U3 ogHoN Me-
racrnopbl U npeactaenseTt coboi
8-a0epHbl  3apofblleBbIA Me-
wok. OgHa n3 KneTok — giue-
kneTka. [lBe gpyrue cnveatoTcs
B LieHTpe, 0bpasya gunnouaHyto
(4n) ueHTpanbHyto kneTky. Oc-
TanbHble NATbL MAYT Ha hopmu-
poBaHWe 3apofdblLLIeBOro MeLl-
kKa. B pesynbtate onnoacTeO-
peHvus OOWH CNepMuiA crnveaeT-
CA C SAWUEKNeTKOW BTOPOW C
LLeHTPaNbLHOM KNEeTKON.

Mpynna OcobeHHOCTH CTPOEHMSA . MpeacTaButenu

qucﬁg BugoB| w mmsuenen‘ren?uocm KNSHOHHLIA UNKN HpHX 3HaYeHue
Hepeeba, KycTapHUKW, Tpa- | [Ina nokpbITOCEMEHHbIX xapak- | Knace
Bbl. PacnpoctpaHeHbl BO | TepHO BereTaTMBHOE W MOMOBOE | OHOAOMNLHBIE.
BCeX KNMMaTU4eCKnX 30Hax. (CeMeHH()e) pPa3MHOXKEHWE. ﬂ'_r]g Cemelicmao
OcHoBHasi 0OCOBEHHOCTb — | ONNOAOTBOPEHUA HE HY)KHa BO- | 31akosbie
Hanu4ne LUBeTka, pasBUTWE | na. B M3HEHHOM LWKNe NOSHO- | 3epHoBble KynbTy-
CEeMEHMN BHYTPW NNoAa, T. €. | cTulo npeobnagaet cnopoduT |pe (NweHuua,
NOKPLITOCEMSAHHOCTL. LiBe- (n) — camo pacTeHue. POXb, SIUMEHb W

T. N.) — nuwesoe
3Ha4eHue.

KynbTypHble.
Cemelicmeo
nunelHele
pacteHusa: THomMb-
naH, Hapumcce,
YECHOK, nyk -—
nuuiesoe W ae-
KopaTuBHOE
3HaYeHue.




OToen
MokpbiTOCe-
MeHHbIe
(LiBeTkOBbLIE)
250000
BNOOB

LiBETOK
7 =
| ToMmHka || nectuk |
1 Il
nbinsUeBoe cemMsanoYka
3epHo (B 3aBSA3M)
|74 | {
BereTatue-| [reHepatms-| [RBapoblLIeBbIi
Hasg KneTka| Has KneTtka MeLLIOK
I ) 1 s !
neinbue- | fcnep-|jcnep-| | snue- |jueHTpanbHas
Basn TpyOKal | MU || MU | | kneTka KneTka
I iy
awrota (2n) | TpunnongHas
KneTka
7 4
| sapogbiw | | aHgocnepm |

Knacc
[BynonbHble
OcHoBHbIe
KynbTypHLIE
pacTeHusi:

« CEMeNCTBO
nacneHosble
(kapTodbens,
TOMaThl, neped,
SaknaxaHsl);

*» CEMEWCTBO
BoboBble

« (ropox, cos,
dacons, 60o0bI,
apaxuc);

« CEMEWCTBO
KPECTOLBETHbIE
(kanycTa, peabka
uT. N

e CEeMeWcTBO
CMNOXXHOLBETHbIE
(noaconHeyYHuk,
acTpel, EOpPruHbl
nT. ).

BUONOIrKA
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Ta6nuya 56. XapakrepHble NPU3HaKu
CeMeucTB LuBeTKOBLIX pacTeHnu. Knacc [1sByaoncHble
HH T T -
HasBaHue | ®opmyna Co- OcobenHocTu cTpoe
- Mnopn HUSA BereTaTUBHbIX Mpumepsl
ceMencTBa uBeTKa uBeTHe
OpraHoB
Crebnn yacto ykopoyeH- | Tornbko Tpasbl. Ka-
Hble, FWCTbA NpPOCTble | NycTa, pedbka, Cy-
1. Kpecro- CTpy4oK, P y e y
YoiolloiaT2ial | Kncte uenbHLle MNU paccedeH- | penka, nNacTyuwes
uBeTHble CTpy4o4eK
Hble, BMOOW3MEHEHUS | CymKa, ryNsBHUK
KOpHel — KopHennoabl NeKapCTBEHHbI
Tpasbl, JepeBbs,
Kuctb C1ebnu yacTo ¢ wrnamu, |KyctapHmkn. Lunoe-
YsNsT .14 * | KocTsHka, » |KyCTap
npo- BCTPEYalnTCa noberosble |HUK, SAOMOHSA, padu-
2. Poso- unm . A61okKo,
CTON KOMIOYKKM, TNWUCTbA Npo- [Ha, nanuyaTka, rpa-
LUBETHbIE YT N MHOIo-
sllsle 1l 30HTUK, opeLuek CTbleé W CNOXHble C MNpu- |BUNAT, 3eMAAHMKE,
LLMTOK NUCTHUKAMM BodApbIWHKK, rpyLLa,
BULUHSA, CNMBa
Crtebnu TpaBsAHUCTLIE | TpaBsbl epeBbs
YsMq+242y T(g)+1M p p y  Aep )
. NMaHbl, NUCTbS MNEPUCTO- | KyCTapHWkn. Bobbl,
JlenecTru:
3. bobGoetle napyc, Becna Kuctb, Bo6, CMOXHbIE C  KPYMHBIMW | COSA, JIIONWH, FOPOX,
) J'Ié),EI,Ol-IKa ronoeka | 606WMK | NpUNMCTHUKaMK, TpoOW4a- | YAHA Nyroeas, aka-
(2 cpocLumxcs) TOCNOXHbIE, YacTo BMAOOC- | uMsA, daconb, Kne-
N3MeHEHBI B YCUKN BEp, Kallka, OOHHWK
Ct1ebnu BunbLYaToro BeT- | Tpasbl. TomaThl,
KucTtb, BJIEHWS, TIMCTbA  MPO- | MACIEH, WNCTLIN
4. MNacne- Aropa, P HY
HOBbLIE Y5 Tsyl e | 3aBUTOK, KOPOBOHKa CTble, HekoTopble BuAbl | Tabak, neTyHns,
MeTenka UMET  BWUOOM3MEHEH- | Nepel, OGaknaxaH,
Hble nobern — KybHu OeneHa, AypmaH




Tabnuya 57. XapaK'reprle NPU3HakKn UBETKOBbLIX paCTeHUuun
Knacc OgHoaonbHbIe
Hazsanue | @opmyna Oco6eHHOCTH CTPOEHUS
- CougeTtune Mnopg Mpumepbi
ceMencTBa uBeTKa BeretTaTUBHbIX OpraHoB
Ctebnu yacto
BUAOW3MEHEHbI B Tonbko
] " T nyKoBuUY, UMEKTCA Tpassl. J1yk,
- ' Arona kopHeBuwa. JNnuctba YECHOK,
JlnnenHble O 343 T334 vaule A P 1 -
kopoBodka| YANUHEHHbIE, NUHENHbIE nvnuu,
OQVHO4YHbIE
W NAaHUETOBUHbIE. HapLUMCChl,
KunkoBaHue nuHenHoe THONbNaHbI
WINu 4yroBoe
1045 T4l Ctebenb — conoMmuHa Tonbko
. C NOMbIMN MEXAOY3INUAMM TpaBbi.
UseTu CnoxHbiit W B3AyTbIMY y3namu. PocT | Muwenunua,
KOI10 G
2 mernkue, Q710C, BCTABOYHbI. 0BeC, puc,
3 HeB3pa4HbIe, CynTaH, 3epHoBKa n Kykypy3a
NAKOBLIE | nnepyateie, | MeTenka, WCTbA COCTOAT U3 :
NMUMHENHOW NNacCTUHKK OBCHOr,
onblnsTCS ROMATOK Y
W Briaranuuia, neipen,
B e oxBaTbiBaloLLero crebens MSATSINK

BUONOIKA
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Tabnuya 58.

CpaBHUTeNbLHas XapakTepUcTUKa pacTeHumn

Knacca OgHopgonbHble n [IByAOnbHbIE

MpuaHakn

Knacc gByponbcHbie

Knacc ogHogonbHbIe

(!

cemMsaaonen B 3apodbille

Konu4yecteo

2 cemsapgonu

1 cemsagons

2. TN KOPHEBOW CUCTEMBI

CrepxHeBas

MouykoBaTas

3. KunkosaHwe nucta

CeT4aToe unu nepucroe

MNapannensHoe nnu Ayrosoe

YeTblpexuneHHbIin unu

TpexuneHHble, pexe

4. Obecne4nBaeT cumMbKMO-
TUYECKME OTHOLUEHWS pac-
TEHWA C NoYBEHHbIMU Obun-
Tarenamu.

4. LiBeToK NATUYNEHHBIR C ABOWHLIM YeTbIPEXYIEHHbIE C NPOCTLIM
OKOMOLBETHUKOM OKOJOLBETHUKOM
5. Mpumeps Cem. KpecTouBeTHble, Cewm. 3nakoBsle, lluneiiHele,
MacneHoBble, Po3olBeTHLIE OpxuaHble
Tabnuya 59. BereraTtuBHble OopraHbl paCTeHuun
OpraH DyHKUMA BHeluHee cTpoeHue BugounzmeHeHuA
KopHennoabl (pena, mop-
KopHeBble CUCTEMbI MOTYT|KOBb); KOpPHEBblE  KryGHK
1. YpoepxupaeT pacteHue B| OblTb CTEPXHEBLEIMM U MOY-| (reopruH, BaTaT), npuaa-
noyse, KoBaTbiMu. B cmepxHesgol | To4HbIE KOPHU-MPUCOCKN
2. llornowaeTr MuHepank-|KOPHEBOW CUCTEME MOXHO | (ML), BO3AYLIHLIE KOPHM
Hble BeLlecTBa 1 Boay, BbIAENUTL  [MaBHbIA KO- | (opxuaes)
KopeHb 3. WHorpa 3anacaeT nuTa-|peHb, 0cCOBEHHO Ha cTaguu | Buabi KOpH?W
TenbHbIE BELLECTBA. npopactaHusa cemeHn. B|1. [naeHein (passuBaeTcs

Moykogamou

MeHW

KOpHEBOW
CUCTEME HENb3A BbIAENUTL
rMaBHbLIA KOpeHb Aaxe Ha
cTagun npopactaHus ce-

N3 3apoAbILLEBOro KopeLllka)
2. [NpuaaTtoyHslii (paseuBa-
eTcsa oT cTebnsa unu nucta)
3. bokoBble (pasBuBalTCs
OT rnaBHOro, NMPWAATOYHOrO
1 BOKOBLIX — OTBETBIEHWE)




OpraH | DyHKUMA |

BHewHee CTpoeHue

BuoonameHeHus

Mober — ctebenb U pacnonoXeHHbLIe Ha HEM NMUCTbs M NouYkU. Ha nobere mecto npukpenneHus
nimcTa UM NoYKK HasbiBaeTcsa yanom. PacctosHue mexay ABYMS yanamu — Mexaoysnuem.
lNogsemHble: KopHeBMLEe (NaHabiw), Nykosuua (nyk), KnybHW (kapTogens).

1. LlenTpansHas ock nobera.
2. BbinonHaeT onopHyw u
NPOBOOALLYO PYHKLMN.

3. BbIHOCUT NUCThHA K CBE-
Ty, MHOrga 3anacaeTt opra-
HUYecKne BellecTBa W BO-
ay, ydyacteyeT B hpOTOCUH-
Tese (y TpaBAHWUCTLIX pac-
TEeHUN).

4. OpraH BeretaTMBHOIO
pasMHOXEHUS.

Crtebenb

B 3aBucumoCTM OT NONOXeHus
B MnpocTpaHcTBe cTebnu nogpas-
JensawnT Ha: npsMocTosuue (nle-
HUUA), nondyvve (manyartka non-
3y4asl), BblOWMECH (BbIOHOK), Len-
naowureca (nnwow). Mo dopme
MOryT GbiTb:  UMIMHOPUYECKME,
TPexrpaHHble, 4eTblpexrpaHHble,
CMITOCHYTHLIE W T. M.

Ctebenb 3nakoBbIX pacTeHu Ha-
3bIBAETCHA CONOMMHA

HapsemHble:  Komoyku
(60APBILLHNMK), YCUKM
(orypeu), ycwl (3emns-
HUKa)

1. ®oTOCUHTES,

2. WcnapeHue eoabl C Ue-
Nbl0 OxNaxaeHust (TpaHc-
nupaums) u razoobmeHa.
3. Y HEKOTOpbIX pacTeHwnit
B NTUCTbSAX 3anacarwTcs op-
raHm4eckmne Beuwecrea w

INucTbn

BOAA.
4. #ensieTca opraHoM Be-
reTaTtMBHOrO  PasMHoOXe-
HWSA.

Jluct cocrtout M3 nucToBOW nna-
CTUHKK, NPOHW3AHHOW  >KUMKAMK,
ecnu NUCT YepeLlKoBbId, OH elle
MMEET YepeLLoK, C MOMOLLbID KOTO-
poro kpenutcst kK ctebnio. JucTbs
be3 yepellka Ha3LIBATCA CUASYM-
Mu. JIUCTbst MOryT BbITb NPOCTHIMM
WU CNoXHbiMW. HUnkoBaHve: cetya-
Toe (ay6), napannenbHoe (PoXb),
ayroeoe (nopopoxHuk). o ucce-
YEHHOCTWM JIMCTOBOW  MNACTWMHKMK:
ueneHele (MOOOPOXHUK), nonacT-
Hble (KNeH), pacce4veHHble (Tbics-
YenucTHUK) 1 T. A. o dopme: mm-
HeWHble (Hapuumcc), oBanbHble (A6-
nons) JluctopacnonoxeHve ode-
peaHoe, MyToBYaTOE, CYNPOTUBHOE

Yeukn (ropox), KOmoYku
(kakTyc), npucnocobn-
HUA Ona NoBnM Hace-
KOMbIX (pOcsiHKa), u4e-
WyiAkn (Ha KOpHEeBW-
wax), vactm ugeTka
(nenectkn, TBIYUHKN,
NecTuK)

BUONOIrKA
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Tabnuya 65. PacTutenbHble TKaHu
HazBaHue
CtpoeHue MecToHaxoxaeHuUs PYHKUMK
TKaHU
1. YuactByeT B 06pa3oBaHuM HOBbIX
O6pasosa- | MepucTema obpaso- KneTok 1 AudppepeHumaumun  aTUx
TefLHAR BaHa XWBbIMW, Men- KNeToK B KNeTKn Opyrux TKaHeuM.
(MepycTema)| M1, NNOTHO COMK- 2. Knetkn obpasoBatefnlbHOW TKaHW
HYTbIMK KNeTkamu, c NOCTOSIHHO AenaTcs U AuddepeHun-
KpYMHLIM a4poM, PYHOTCSH B KNETKW NOCTOSAHHbIX TKAHEN.
rycroi yutonnasmoi | KoHyc HapacTtanus B | 1. ObecrneymBaeT pocT OpraHoB B ANWHY.
MMepBuyHan | 1 MEnKUMKU Bakyo- | noykax, 3apogbiwe |[1. bBrarogaps AeneHuo KNeTtok u ux
BepxyLueyHas Namu CEMEHU, Ha KOH4YM- |andpdepeHumaumn obpasyroTes TkaHu
Kax KopHen kopHeW, NoBEeroB, NMUCTLER, LIBETKOB.
BropuyHas PacnonoxeH mexay
BbokoBas ApesecuHon 1 nybom | 1. YTonwexne crebns u KopHs.
(kambuin) cTebnein v KopHen
1. lpepoxpaHsaeT pacTeHue OT Bbl-
ChiXaHWusi 1 apyrux HebnaronpUATHLIX
MNokpoBHas Pacnonaraetca Ha | BO30EACTBUA.
TKaHb MOBEPXHOCTHU 2. YyacTtByeT B npoLlecce ObIXxaHus.
3. YuactByeT B 0OMeHe BelUeCTB
MEXOY OKPYKaroLLen cpenon.
CocTouT 13 crnos Xu-
BbIX, MOTHO COMKHY- | paooon vona A
ThiX KNETOK C yTor- MOBEPXHOCTH SIUCTb- 1. 3awmTa opraHOB OT BbICbIXaHUA
Koxuua LLIEHHOW CTeHKo, 6e3 Ge- | 1 MMKPOOPraH13MOB.
(sanupepmuc) | xnoponnactos. B ko- f;; Mosjlgiblxq;];:ﬁ 2. Ycrbuua obecneumBaloT raso- u
KULE NUCTBEB N 3e- ! BOAOOOMEH B pacTEHUAX.
neHbix noberos nme- | UBETKA

HTCA yCTbULIa




HazBaHue

BakyoIln C KINeTo4YHbIM COKOM

cemMeHax

FICIGR CTtpoeHue MecToHaxoxaeHus DYyHKUUN
1. 3awmTta OT nepenagoe
TEMMEPATYP, MeEXaHWYECKNX
CoctouT 13 MepTBbIX KNetok, | MokpbiBaeT cTedbnu | Bo3gencTeuiA, BpeauTenei.
Mpobika CTEHK/ KOTOPbIX MPOMUTaHbI | MHOFONETHNX pacTe- 2. MuorocnoiHas npobka
KUPOBLIM BELECTBOM — CY- | HAR KopHeBuLua, | obpasyeT Ha MOBEPXHOCTU
BepuHom KNy6GHM cTebnsa 3alUTHLIA Yexon, B
KOTOPOM UMEKTCH YedeBuY-
K1 Ans ras3o- u BogoodmeHa.
Komnnekc MHoOrocrnoinHon | MNMokpbiBaeT HWxH0OW | 1. 3awuta oT MexaHude-
Kopka — npobkn u Opyrx MepTBbIX | YacTb CTBOMOB, XO- | CKMX MOBPEXAEHWIA, nepena-
nepugepma | TKaHel, CMeHseT anugepmMuc | poLlo Bblpa)keHa | 4OB TemnepaTyp, BpeauTe-
Y MHOTONETHUX pacTeHnin y KopkoBoro ayba newn, MMKpOOpPraHM3mMoB.
1. ®doTtocuHTes.
OcHOBHas TKaHb COCTOMT 2. 3anac nuTaTenkHbIX Be-
OcHoBHas
RS 00ObIYHO K3 XKMBbIX, TOHKO- LLeCTB.
napeHxMMa CTEHHbIX KIMETOK, COCTaB- 3. PasnuyawT TakKke BO3-
NSOLWWX OCHOBY OpraHoB OYXOHOCHYH W BOAOHOCHYO
napeHxnmMbi.
Accummu- | CtonBuyatas  w  rybyaTtas | B ocHOBHOM — B 3e- A —
nAUMoHas | TKaHb NUCTa, COAEPKUT XIO- | MEHbIX JUCTLAX U
2. [asoobmeHa
TKaHb ponnacTbl Monoabix noberax
Coctout 13  opHopoaHbix | OHa Haxogutcs | 1. Hakonnenne  3anacHbix
TOHKOCTEHHBbIX kneTok, | B ctebnax pgpesec- | MUTATENBHBLIX BEWECTB.
B KOTOpbIX OTKNAAbIBAKOTCH | HbIX pacTeHui 2. KneTku OCHOBHbIX TKaHEH
3anacaluas Eama KUl yrnesoapl | (cepauesuHa),  Kop- CcnocoBHbI NpeBpallaTbcs BO
MapeHXHMA | ., ;J,pyrlne 3ar|acle|e BellecT- | Hennogax Kl!'ly6HF|X ETE Sy oﬁpasoBaTenb:
A ' | HYl0 TKaHb, 32 CYET KOTOpOW
Ba. Yacto MMelT KpynHble | nykoBuuax, nnogax u NPOMCXOAUT  BEreTaTMBHOE

Pa3MHOMEHME PACTEHWNA.

BUONOIrKA
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ApeBeCUHHaA MnapeHxXxuma
N MexaHn4yeckaa TKaHb

HasBaHue
S CrtpoeHue MecToHaxoxaeHus DyHKUUM
B crebnsax wu (nnw)
BoncHoGkEH CocToMT M3 KPYMHBIX, g:g;izxmaofoamek;mmm 1. CnyxuT Ans 3anacaHus
napeHxuMa E:g(TnooK pacnonoXeHHbIX | = (KaKTyChi, ggf&gﬂ Sggerwm 3acywnu-
anoe, OyTbLINOYHOE
OepeBo)
PasBuBaeTca y BoA-
Boapgyxo- KneTtkn aspeHxumbl obpa- Hbli ” 6OHS:Z)THI:-|X 2. o w~MexXkneTHuKkamMm BO3-
HOCHas na- | 3yloT KpynHble BO34YXO- T B TR Ayx gocTaenseTcs K nofBof-
peHxuMa  — | HOCHbIE MEXKIETHMKN P HbIM HYacTam pacTteHui
W UWHOrga JIMCTbAX
aspeHxuma n obecneuynBaeTcs asapauns
(poros, TPOCTHWK)
MNMpoeogswas TKaHb | OcywecTenaeT  TpalcnopT
Mposoas- CocToUT W3 BuITHYTBIX | 7E1HETCR COCTaBHOW | NUTaTENbHLIX BelecTe OoT
Wiast TKaHb CETBE y YacTbld [peBeCWHbl | KOPHA K NUCTeAM (BOCXOAS-
(kcunembl) wn  nyba | WKA TOK), OT NUCTLEB K KOp-
(chnoamebl) HIO (HUCXOAALLMIA)
B cocraB kcunembl BXoasaT
cocyosi (MepTBble BbITS- maBHas npoBoAsLLAs TKaHb
HYTbIE KNeTKW, MULWEHHbIE | o (o oo o g | BBICLUNX COCYAMCTBIX pacTe-
nonepeYHbIX Neperopofok, [PEBECUHE  CTEBNS Huia. OHa Tawke yyacTByeT
Kcunema CTEHKWM KOTOPLIX MponuTa- e —— SOH(-I“ B TpaHcnopTte MUHepanbHbIX
(apeBecuHa) | Hbl  NIATHMHOM, MpUAAK0- KODHSI, XUIKAX fu- BellecTB (BOCXOOALWMIA TOK),
MM cocyaam  [OMOMHK- CTI:EBI 3anacaHun nuTaTernbHbIX Be-
TenbHYH TBEPOOCTh), WecTB W BbINOMHAET OMNop-

HYHK (DYHKLWIO




HazBaHue
TKaHW

CrpoeHue

MecToHaxoxaeHunA

DyYHKUUU

dnoama
(ny6)

CocToUT M3  CUTOBWAHBIX
TpYOOK C KneTkamy CryTHU-
Kamu, nyoBsiHON napeHxumbl
1 nyBsaHbIX BOMOKOH (Mexa-
Hudeckasn TkaHe). CutoBua-
Hble Tpybkn obpasoBaHsbl
KMBBIMW  KNEeTKamu, rnone-
peyHbIe Neperopofku KoTo-
pbIX MPOHU3AHLI MENKUMN
OTBEPCTUSAMY, obpasyto-
WwMMn  «cuton. B kneTkax
HeT saep, HO OHW UMerT
LMTONMNasMy, TSHKM KOTOPOK
npoxoasT B COCegHve
KNeTKM Yepe3 CKBO3Hble
OTBEPCTUA B NEperopoKkax.
KneTku-cnyTHUKM coeguHe-
Hbl C CUTOBMOHBLIMKW TpPYOB-
KaMmu nnasmogecMamn  m
BbINOMHSOT, CKOpee BCEro,
TpohU4ECKYH dyHKUMIO
(nuTaHue, cuHTe3 epMeH-
TOBUT. 4.)

O6pasyetr npoBoas-
uue nydykn B nybe
BOONb cTebnsa, Kop-
HS, KUIOK NNCTLEB

MpoBoauT pacTBOPEHHble
opraHuyeckue BellecTBa,
obpazoBaHHble B  IUCTbAX
(HUCXoaAWMiA TOK), B CTe-
Benb, KopeHb, LBETKW, NNoab!

BUONOIrKA
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HazeaHune
———— CtpoeHue MecToHaxoxaeHusA DYHKUNK
KneTtkn MexaHwudeckon | MexaHu4yeckne TKa-
TkaHun (nybsHble u gpeBe- | HU B OCHOBHOM pac- | [pnaaeT npoYHOCTL opraHam
MexaHu4yec- | CMHHbIE BOMOKHA) WMEKT | NoNnoXeHsl B cTebne, | pacTeHus, MNpOTUBOLENCTBY-
Kasi  TKaHb: | TONCTblIE YTOMNUWEHHbIE W | B KOpHE WMEeTCH | eT paspbiBy UInv M3rnomy, ob-
BonokHa oApeBecHeBlUMEe 000NoY- | TONLKO B LUEHTPE. | pasylT kapkac, nNoaaepXu-
K1, nnoTHo npunerawowme | OKkpyxawT cocyau- | BatOLLMiA OpraHbl pacTeHus
APYr K Apyry CThI€ My4KK
Cknepenabsl — OKpyrnble
KameHuncTbie | MepTBble KNETKM C O4YeHb Sﬁga%ﬁ: Cec'\ig"': 3awmiaoT cemMeHa oT
KNeTkn TOMCTBIMA ~ OApPEBECHEB- nyn % exyapy. P~ | BHewwHnx BO34ENCTBUIA
MMM obonodkammn yRyop
Bolpenn- gyorngomM; v;‘s ?b?;gﬁ’ﬂgﬁf;
TensHas BoigeneHuwe cekpeta
g pasnu4yHble BellecTea A P

(cekpeThl)

Ha NMOBEPXHOCTU IU-

1. Bolgenexne BeLlecTs,

CTbeB, cTebnen | 3awWmaoliMx oT noegaHus
HHBLIS KOETt SOpasy0- (cTpekaTternbHble mmﬁo#blmﬁ MUKPOO faHus—
Xeneauctele | WMe ANUHHLIE BLIPOCTLI — Knepmm KpanuBbi, | MoB mcﬂapéum Paop
BOITOCKM BOJOCKM, 3anonHeHHble ! :
SKMKMM CEKDETOM XenesucTtele Bonoc- | 2. BelgeneHue naxyyux Be-
KM repadu). Y ocHo- | WecTB, npuBneKkalwwmx Ha-
BaHWA NenecTKoB CEKOMbIX-0MNbINMTenen
:’éﬁi‘i% gﬁae;}zﬂm ggggn: LiBeTok (4awe Bcero | BelgeneHwe Hektapa, npwu-
HekrapHukm Sl BCTD CMHbI—IIDO y OCHOBaHud nere- | BNeKawLero HaCeKOMbIX-
' CTKOB onbInuTeEnein
naxHyLmum )
CMonsiHble MepTBble BbITAHYTEI kneT- | OpeBecuHa XBOW- | 3awmta OT MUKPOOpraHus-
M MIeYHble | K1, 3anonHeHHble CMOonow | HblX, cTebenb ofgy-| MOB, NOBpexaeHwin, noepa-

XOAbl

M mnevyHsIM COKOM

BaH4YMKa, Moo4vad

HUA HKMBOTHLIMK




BUONOIrKA

BHyTpeHHee cTpoeHue cTebns

30HbI KOpHA CtpoeHue PyHKUMK
(1) KopHeBoii uex- MokpoBHas TkaHb — Mo-
CTOsiHHO  cnywmeato- | Obecne4yusaeT 3awuTy

NUK — Ha BEpXyLlKe
pacTyLLEro KOpHS

wmnecs, nnoTHoO pacno-
NOXeHHbIE KNEeTKN

KOHYUKa KOPHA

(2) 3oHa geneHua —
Nof, KOPHEBLIM YeX-
NUKOM

Menkue, akTUBHO [e-
nAawmMeca Knetka Bep-
Xylwe4yHon obpasoBa-
TENbHON TKaHU

ObecneynBaeT pPOCT KOPHS
B ANWHY 33 CYeT Hernpe-
pbIBHOrO AeneHns KNeTok

(3) 3oHa pocTa
(pacTskeHus) — me-
KOy 30HOWN Aenenus
W BcachlBaHWA

CoctouT 13 bbicTpopa-
CTYyWMX,  O[MHAKOBbIX
KNeToK

KneTtku Bnocnencteuu cne-
umManuanpyroTcs, obpa3sys
pasnuYHbIe TKaHWU

(4) 3oHa BcacbiBa-
HUA — NepemeLlaeT-
cA Mo Mepe pocTa

XapaktepuayeTca  Ha-
NUYMEeM KOPHEBbIX BO-
nockos, 06pa3soBaHHbIX

KOpHeBble BOJIOCKW noOrno-
LarT BOAYy
n MWHEpPankHblE conu.

kopHs. Cpasy nocne | Knetkamu  NOKPOBHOM | KneTku npogosrmkatT cne-
30HLI pocTa TKaHK LuManuManpoBaThes
OcyuiecTanseTcs TpaHc-
Coaepxut cocyabl | NOPT BELLECTB:

(5) 3oHa npoBege-
HWA — HaxoauTcs
cpa3sy 3a 30HOW Bca-
ChblBaHMA

(MepTBbIe KNeTkv B BU-
ae Tpyboyek) n cuto-
BUHblEe TPYOKW (KMBbIE
KNeTkn, MMerlmne oT-

no cocyaam — BoAa U MUHe-
pancHble BellecTBa BBEPX
(k cTebnio 1 NUCTbAM);

no CUTOBUOHBLIM KNEeTKaMm —

BEPCTUS B pasgensalo- | pacTBOPEHHbIE — OpraHuye-
LLIMX UX CTEHKaX) ckve BellecTBa BHU3 (K
KOPHI)
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Tabnuua 62.

BHyTpeHHee cTpoeHue cTebns

Cnom

TKaHW U KNEeTKH

DyHKUUA

1. Kopa

CoCTOMUT U3 KoXMLBI, NPoBKkK 1 nyba

3awmTHas

Koxunua

OpHocnoiHasa NokpoBHAs TKaHb.
O6pasoBaHa >KMBbIMW, NIOTHOPACMONO-
JKEHHBIMWU KNeTKamMu C YTONLWEHHOW Ha-
PYXHOW CTEHKOW. KNeTku coaepar Xno-
pocunn. MimeroTtesa yerbula

3awmTa OT NbINYM, MUKPOOPraHW3MOB, Nepe-
rpesa, M3NULWHEro NCnapeHus.

Bogo- u ra3oobmeH. Kmeetca B cnydae
TPABAHUCTLIX PacTeHUA ¥ MONoAdblX CTeb-
newn

Mpobka

MHorocnoiHas NokpoBHasa TKaHb.
O6GpasoBaHa MepTBbIMKW, NMOTHOPACMO-
NOXEHHLIMW KNEeTKaMW C YTOSLLEHHBLIMW
oboroYvkamu, UMeTCsa HeveBUYKN

OGpasyetca Ha NOBEPXHOCTA  3UMYHIOLLIMX
cTebnen, 3alnLaeT OT BHELLUHUX BO3AENCTA
BWA (konebaHuii TemnepaTyp, BbICLIXaHWUSA,
BpeauTenen n T. 4.)

Jly6

O6pa3zoBaH ABYMS BUAAMU TKAHEN:
MexaHu4yeckasi — BOMNOKHa — MepTBble
BbITHHYTbIE KNETKN C TOMCTbIMKW CTEHKaMWU;
[posodsauwias — cuToBUaHbIE TPYOKK

1. lMpwagaet NpoYHOCTb.
2. [lpoBegeHuWe pacTBOPOB OpraHWYeCcKuX
BELLECTB OT JIMCTLEB K KOPHIO

2. Kambwuin

QOpHocnoiHas obpasoeaTenbHas TKaHb,
COCTOALLAA M3 OAHOr0 Crnos Aensawmxcs
KIeToK

Poct ctebnsa B TonwuHy v audcpepeHumna-
LM knetok. Hapyxy oTknaasiBaloTcs Knet-
kv nyba, BHYTPb — [PEBECUHbI

3. Ope.e-
cuHa

O6pa3oBaHa Tpems Buaamu TKaHew;
lposodswast — cocy/ibl

MNpoBeneHue BOAbl N PACTBOPEHHbIX B He
MUHEpPalbHbIX BELECTB (BOCXOAALLMIA TOK)

MexaHu4yeckas — OpeBeECHbIE BOJTOKHa

OnopHasa hyHKUKSA

OcHogHass — PbIXNO  pacrnonoXeHHble
KNETKW, HenpaeBunbHoi opmbl (B Cny-
Yae 3eneHbix cTebnen cogepKuT Xno-

podomnn)

3anacalias B cry4ae BUAOWU3MEHEeHWN
ctebnsa. Hawbonee passuta B 3eneHblX
cTebnAx, B 3TOM Cry4ae KIeTKM OCHOBHON
TKaHW Y4acTBYIOT B npouecce hOTOCUHTE3a

4. Cepaue-
BMHa

OcHosHasi TkaHb (3anacarollas) COCTOMT|
U3 XUBbIX, PLIXIO PACNONOXEHHbIX Kne-

3anacalTcs nuTaTtenbHble BewecTsa. Cno
cobHa npespallaThcs B ASNALMECA KNETKM

TOK HenpaBWnNbHOW COOPMbI, 3arofHeH-
HbIX Pa3NUYHLIMKU BKIHOYEHUAMMK

BTOPMYHOI 0OpasoBaTenbHOW TKaHW, 4TO
obecne4ynBaeT BEreTaTMBHOE pasMHOXEHWE
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Tabnuya 64.

BHyTpeHHee CTpoeHue nucTa

TkaHu nNucTa

CTtpoeHue

DOYHKLMA

MokpoBHas
TKaHb

BepxHsas koxuua obpasoBaHa NroTHO MNpu-
XaTblMK NpospadqdHblMK KNeTkamu (4), He-
npaeuibHON hopMbl. YacTo NokpbiTa KyTu-
Kynoi unm Bonockamu

OfpawieHa Kk comHuy, 3awuTta oT
BHELLIHWX BO3AEWCTBMIA N wucnape-
HUSA

HyxHss koxuua ODbIMHO MMeeT yCTbuua.
YcTbuya obpasoBaHbl ABYMST 3aMbIKaOLLK-
MK (2) KNeTKkaMmu, CTEHKM KOTOpbIX yTOrLie-
Hbl C O4HOV CTOPOHbI, MeXAy HVWMW pacno-
noxeHa ycTbnyHas wensb (1). 3ambikaowme
KNeTk1 UMEeroT xnoponnactbl (3).

PacnonoxeHa C HWXHEA CTOPOHBI
nucra. 3awuTa, gblXaHue U ucna-
peHne

— CUTOBMAHbIE TPYOKK

OcHoeHas

TKaHb' MnoTHO nexawue KNeTkn umnuuapnyeckon | PacnonokeHa ¢ BEpPXHEW CTOPOHEI
opMbI ¢ Xnoponnactamu nncta. CnyxunT ana GoTOCUHTE3a

— cTtontyaTtas
OKpyribie KNeTKN C MEXKNeTHNUKkaMu, obpa- | PacnonoxeHol OnNmxe K HWKHER

— rybuyaras 3YOLWMMA BO3AYLUHbIE MOMNOCTK, codepXaT | CTOpoHe nncta. PoTOCUHTE3 + BO-
MEHbLLEE KONMMYECTBO xnopodunna A0- 1 razoobmeH

MexaHun4e-

cKas XKunka nncta (BonokHa) Ynpyrocts 1 NpOYHOCTL
Aunka nncra: Tok BOAbl W MUHEpalbHbIX Be-
— cocyabl LLECTB OT KOPHA

MpoBoagLyas

ToK BOAbI U OpraHNYecknx BeLLEeCTB
K CTeON0 U KOPHI0

buonorua
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leHepaTMBHbLIE OpraHbI

Tabnuya 66. CTpoeHue uBeTka
OpraH CTtpoeHune DyHKUMA
lMpocToin cocToMT M3 NEenecTkos,
OTCYTCTBYET [AeNeHne Ha valleyky | 3alimiiaeT ThIYMHKM WU NEeCcTuK,
OKonouBeTHUK N BEHYMK. npvBrekaeT HacekoMblX, Cro-

CnoHbIi COCTOUT U3 BEHYMKA W
Halle4vkn

COGCTByBT QnbINIEHNIO

Yawenuctuk (B COBOKyM-
HOCTM 0Bpa3yloT YalleyKy

Hapy»{Hble JIMCTOYKM OKONoueeT-
HWKa 4alle BCero 3eneHble, Tpa-

1. Cnyxat ana 3awuTtbl opra-
HOB LiBETKA B COCTOAHMM ByTOHa
2. WHorpa 6blBaloT oKpalleH-

COBOKYMHOCTbL Thi4M HOK)

W NbINBHUKA, BHYTPU KOTOPOro CO-
3peBaerT nbibLa

ugeTka) BAHUCTbLIE HbIMW, CNocoGCTBYOT  Onbine-
HWUIO, NPUBNEKAOT HACEKOMBbIX
1. 3awmTta rmaeBHbIX yYacTtewn
JlenecTok (B COBOKYNHO- | Jlenectkn O0SKHbI OblTh APKO OK- LBeTKa
CcTV 0BpasyoT BEHYUK paweHbl. Jlenectku — Buaoouame-
2. [llpuBrieyeHne HaceKoMbIX,
LBeTKa) HEHHbIE MUCTOYKMN.
CnocoBCTBYIOT ONbINEHUO
5 CoctouT M3  TBIMMHOYHOW HUTKU | YyacTue B ONbINEHWM K onnoago-
TeluvHka (AHgpouen —

TBOpEHUN. CO3pEBaAHUE MYHKCKO-
ro 3apocTka — NbinbLbl

Mectuk (MHeuen — coBo-
KYNHOCTb  MAOSOSNCTU-
KOB, 0Opa3sylLux oOuH
(NPOCTOW) MM HECKOMBKO
(CNOXHbIN) NECTUKOB)

CoctouT u3 3aBsA3KW, CTONOUKa
M pbinbua. BHyTpu 3aBazu copep-
XKaTtcd cemMAsadaTtkm mnyn oaunH ce-
MA3a4vYaToK

Poinbue ynaenueaeTt MbinbLy,
CTONBWK  BLIHOCUT  pbinble,
BHYTPW 3aBHA3N B cemasavaTkax
CO3pEBAKOT AWLEKNETKN W Mpo-
MCXoauT ABOWMHOE ONMofoTBO-
peHuve. V3 3aBasu passuBaeTcs
nnoj, U3 cemsidaayartka — cems




Tabnuya 67. Buabl couBetumn

CouBeTne — COBOKYMHOCTbL LIBETKOB, 06beanHEeHHbIX Ha cnelnansHOM LiBETOHOCHOM nobere.
YacTo coupeTue coaepuT BUOOU3MEHEHHbLIE NMUCTBSA.
lMpocmeie coygemusi (KUCTb, NPOCTON KOMOC, NPOCTOM 30HTUK, KOP3UHKA) MMEIOT OAHY OCk.
CrioxHble coygemusi (CNOMHBLIA KONOC, CIOXHbLIA 30HTUK) — COCTOAT U3 HECKOMNbKMX NMPOCTbLIX COLBE-
TWIA, UMEIOT BETBSLLYIOCS OCb.

—— CouBetus —_—

MpocTbie CnoxHbie
Kuctb MpocTon MpocToi KopauHka CnoXHbI CnoXHbIA
konoc 30HTUK s - Konoc 30HTVIK
| “ W ¥
it | s S\
| N “
R |

Mnopn

Mnog — oﬁpaayemn M3 3aBA3W UBETKa Npu onnoaoTBOPEHUN, ABNAETCA BMECTUNULEM Ce-
MaH. COCTOUT U3 CeMEHMU, oGpasylou_teroc:ﬂ N3 cemMasavaTka u oKononnogHwka, 06p83yIOLLI,efOGFI n3
CTEHOK 3aBA3U.

Tabnuya 69. v/ TwvneinnogoB ~ ¥
Cyxue CouHble
« Opex (newuHa, PyHaYK) « KocTaHka (BULWHA, abpukoc)
« CemsHKa (NOOCONHEYHWK, O4YBaHYMK) » Aroga (Tomart, BUHOrpasa)
« 3epHoBKa (nweHuua, puc) « Hbnoko (abnoko, rpywa)
« Xenynb (aoyb) o TbikBMHa (apby3, TbikBa)
« Kpbinatka (kneH, bepesa) « [lomepaHey (anenbcuH, NMMOH)
« bob6 (ropox, akauus)
« Crpyuok (kanycTa, pefbka)
« Kopobouka (Mak, neTyHus)
« [JluctoBka (oenbUHUYM, MOTUK)

BUONOIrKA
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Cems

Cemsi — opraH pasMHOXEHUS LIBETKOBOIO pacTeHusl, obpasylolmiica B pesynsrate ABOMHOMO
ONIoAOTBOPEHUA U3 cemsasadarka. PyHKUUA CeMEHK 3aKMIOYaeTcs B 3alUTe 3apodbilia, Nnepexusa-
Hue HebnaronpuATHLIX yCrioBuii. 3anac nUTaTenbHbIX BELLECTB OTKNaAbLIBAETCA B CEMSA0NAX (B cEMe-
Hax 6e3 aHgocnepma) unu B aHgocnepme.

Puc.16 CTtpoeHue ceMeHun ABYAOINbHOMO
pacTeHusi — cems aconm

Tabnuua 68.

1. Cemagonu
¢ 2. Kopeluok
3. Ctebenexk
4. MNMoueyka
5. 3apogbiw
6. CemeHHas Koxypa

Puc. 17 CTpoeHue cemeHu
OOHOAONEHOIo pacTeHns —
1 3epHOBKa MiueHuL bl

. 1.

CTpoeHune ceMfH
OAHOAONbHLIX U ABYAONbHLIX pacTeHUn

OKononnogHuk, cpocLUniics
C CEMEHHOW KOXYPOiA

. DHOocnepm
. Cemsiponga
. MNoveuka

. Ctebenexk

. Kopeluok

. 3apoabiw

Yactu cemeHun

HOBynonsHbIE pacTeHus

OpHoponNbHbIE PACTeHUSA

CeMeHHas Koxypa

lMnoTHasa nerko oTaenseTcs

Cpocluascs ¢ OKononIogHUKOM

Kopewok, crtebenek, no4veuka,

Kopewok, crebenek, nodyeyka, ogHa

pox, kaba4ok | Tomart

3apofhbiL
ABe ceMaaonu cemagons
Het aHpoc- | ImeeTcs aHOocnepm, C 3anacom
JHOocnepm Het aHpocnepma
nepma NUTaTENbHbIX BELWECTB
daconb, ro- | duanka, JNlyk, nwennua, | CTpenonucTt, 4acTty-
Mpumepbi y 5 P y

naHgblw

Xa




¥ ¥
[MecTuk — BHYTpH Thl4UHKa —
‘ [ | 3aBssu cemasavaTky NeIMbLEBLIE MELLIKK
S |5 |¢ i L
T 3 s Meltios Meltios
E T = Obpasyetca 4 cnopsl (n), Ob6pasyeTcs MHOTO MEKUX
g s E pa3BMBaeTCA TOMbKO 0AHa cnop (n), pasBuMBalTCH BCe
e |3 3 v
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8 ) poabIleBbl MeLoK. Agpa ) 4
o g. = = NPEeBPaLLaTCs B KNETKN) SEpHO
® % = ¥ o ¥ v v
o IE S T LleHTpanbHas | | AnuekneTtka BeretatusHas 'eHepaTuBHasn
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Tabnuya 71.

BeretaTuBHoe pPa3MHOXeHue paCTeHHﬁ

-

MoGeramu:

s Ycamu

(3emnsHuKa, nanyaTka)

» KopHeBulamu
naHgbILW, nelpen)

o KnyBHamu
(kapTodhens, TonuHambyp)
s JlykoBuuammu

(NyK, YECHOK)

« [lonsyyumu noberamu
(nyroBoi 4ai, TpaneckaHuus)

OTBegeHnemM

« OTBOAKAMU — YKOPEHHbLIMU
bokoebiMK noberamu (cmopo-
ANHA, KPBBKOBHUK)

EcTtecTBeHHOE (Mpoucxogut B Npupoae ecTecT-
BEHHbIM NyTeM)

INucTbamu:

» BbIBOOKOBLIMYK MOYKa-
MK Ha NUCTbsX (Bpuodunn-
nyMm, cepaeyHumK)

\ i

KopHamu:
» KopHeBbIMK OTNpbICKaMK
(ManuHa, ocoT, Tonosb)

YepeHKkoBaHUeM:

« Crebnepoe YepeH-
KOBaHwWe (cMopoavHa,
KPBPKOBHUK)

« JIMCTOBOE YepeHKo-
BaHue (cemnonus, be-
rOHNS)

« KopHeBoe 4epeHko-
BaHVE (XpeH, manuHa)

lMpueuBKa:

« Konynupoeka (s16-
NOHS, TpyLua)

o Okynupoeka (po3a)

OeneHuem:

« Kycra (cupeHb, NUoH)
« Kny6Heit (kapTochernsb)
o KopHeBuwa (npuc)

« KopHen (manuna)

WckyccTBeHHOE (MPOM3BOAUTCH YeNoBeKOM,

sl COXpaHeHUs1 COPTOBLIX Ka4yecTB)
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Yactb 3. LlapcTBO XMBOTHbLIE
OTnn4ymne XNBOTHLIX U PaCTeHUN

MpusHaku PacTeHus uBoTHbIE
leTepoTpohHOE (MEpPTBON OpraHMKon -—
Mutanune ABTOTpOPHOE (POTOCUHTES) CANPOMUTH! M KUBOI — NAPAZUTH)
Ectb uennionosHaa obonouka, Ba- .
Y ! HeT oBonouykn, Bakyonemn (3a WUCKNHOYEHU-
CrtpoeHune Kyonu, xnoponnactbl. Het knetou- .
KNeTKn HOro ueHTpa (TONbKO Y HEeKOTOPbIX e mﬁeab'x y npomemymx), Klopalia:
TOB. TCA YHbIIA
OZIHOKIIETONHbIX) CTOB. IMeeTCs KNeToYHbIN LeHTp
TREt O6pazoBaTefibHas, NOKPOBHas, Mpo- | dnuTenvancHas, COoeAWHWUTENbHasA, Mbl-
BOOSILLASA, MEXAHUYECKas, OCHOBHAA || LWeYyHasi, HepBHast
ComaTtunyeckue:; opr OMNOpHO-ABUra-
BeretaTuBHbIie: KOpHW, nober (cte- E ; . -
6emb, NNCTLS) pHA, ( TENbHOW, KPOBEHOCHOW, [AbIXaTenbHOM,
OpraHbl ' , HEPBHOW, MULIEBApPUTENbHON, BbIOENU-
5§QEO”yKTMBHb'e' g B TENbHON, MNOKPOBHOW, JHOOKPWHHOW C-M.
PenpogyKkTuBHLIE: Opr. MOMOBOW C-Mbl
3anacHble
Kpaxman MKW, KNPbl Hupsl, rmukoreH, 6enkn
BelecTsa paxmar, 6enku, xup pbl, oreH, be
CnocobHocTe | MNepemelLaloTesi TONMBKO KIYyTUKOBbIE
K nepeaBwKe- | OQHOKNETOoYHbIe. [Ans MHOrokneTtoud- | [Ans GonbLUMHCTBA XUBOTHbLIX XapakTepHo
HAKO B MPO- | HbIX XapakTepHbl Tponuambl (POTO- | aKkTMBHOE ABWMKEHME
CTpaHcTBe TPOMNW3M — OBUXEHWE K CBETY)
CnocobHocTb ” [nsi  GOonbLUMHCTBA KMBOTHBIX TOMbKO
Ha npoTseHun Bcen xn3Hm
K pocTy A NPATANE SR B MOJIOA0CTH

AKTUBHOCTb B

He akTuBHbI B bonblIMHCTBE CB BHb
NOWCKaX NALLW ea H bo CTBE CBOEM aKTUBHbI
MmeeTcsa (pasgpaXMMoCTb Y BCEX, BbIC-
P PKUMOCTb ;
(paesc?)%ZKc) o OTcyTCTRYET lasa HepBHasa aeatensHocTb y bonee Bbi-

COKOOpraHM3oBaHHbIX)

BUONOIrKA
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MoguapcTBO NpocTrenwne

Bonee 30 000 BuooB
OpraHuambl, TENO KOTOPLIX COCTOWUT U3 OAHOWM KNETKU, SBNAKLWENCH LenbiM opraHu3Mom.
Obnagatot cnocobHOCTLI0 NepeHoCcUTL HebnaronpusTHbIe YCNOBUA B BUAE LMCT, UMEIOLWWX cnewu-
anbHy 3aWuUTHYK 0bonoyky. ObuTalT B BoAoemMax, noyse, MHOrMe npunocobnexsl K 0bUTaHuo B

Tabnuuya 73.

Tene Apyrux opraHMaMoB: pacTeEHUA, KUBOTHLIX W YenoBeka.

z Cpega Mpeacra-
= PeA OcoBeHHOCTU CTPOEHUSA U XKU3HEeOeATENBLHOCTH peA
= ob6uTtaHuna BUTENU
5 | Obutatenu | He umetoT noctosiHHOW hopmbl Tena. Knetka nokpeita | AMeba 06b/KHO-
< I S| nNpecHbIX KNeTo4Hol membpaHoi, uvitonnasma uMmeeT Bce opra- | eeHHas, Mans-
O
= Q é BOAOEMOB, | HOMAbI, AP0, COKpaTUTenksHble Bakyonu. OBpasyroT op- | pulHbil  nnas-
© O F| nouYBbl, He- | raHbl NEPeABUMKEHNS — NCEBAOMNOAUM (NIOKHOHOXKKM). modud, [useH-
B < 3| koTopble Cnoco® nutaHusa — arouuTos, nuHouMTo3. Beneactewe | mepuliHbii
g '5._52 napasuThl harouyTo3a obpasyeTcs nuLeBapuTensHas Bakyornbs. Bel- | mrasmodud.
% g 8 OeneHune NpoNCcXoauT Yepes COKpaTUTENbHYIO Bakyons. | BeTpevarTtcesa
TED ObixaHue (razoobmeH) ocyLlecTBNSETCS 4Yepe3 Hapy- | NapaswTbl.
O 3 ) HYI0 KNETOYHY MeMbpaHy.
PaamHoxeHue nyTem AeneHus KNeTku.
B OButateni | |veloT nocTosHHyo thopMy Tena. OpraHbl nepenpwke- | JezneHa 3ene-
o NpecHbIX HUA — XryTWKA. Ha nepefHeM KoHLUe Tena UMeeTcs cBe- | Has
o — | BOOOEMOB, - B
2 g TOYYBCTBATENbHLIA Ma3oKk. MMewTca opraHennsl co BcTpeyaoTes
@ Z | CumBronTL Jepxawme xnopocigwnn — xpomaTtochop. ¥ HeKkoTopbIx napaauTHyeckue
¥ £ UMEeEeTCs KNeTOYHbLIA poT K rnoTka. Cnocob nutaHMA: Ha . 1
E @ | B KAWEYHM- topmbl:  /15IME
= | e Mapaau CBeTY — (POTOCUHTES, B TEMHOTE — NUHOUMTO3. NuLiesa- auu U mpuna-
C @© : =
£ I | Tueckve puTenbHas Bakyosnb He obpasyeTcs. HOCOMBb!
Q & | hopmbi BbigeneHue 1 razoobmeH kak y CapkoaoBbix. KornoHuansHbie
© Pa3suvHoxeHue 6Gecrnonoe w NOMOBOE — KOMNynaUus -— hOpMBI — 807Tb-
$ cnusaHWe OByx ocobeld. BOKC
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n oALapPCTBO MHOIoKneTo4YHble. 5ecrno3goHOYHbIe

Tabnuua 75.

OC0GeHHOCTU BHYTPEHHEro CTPoeHus

cCucTtemMm n opraHoB

Tun KnweyHononocTtHble. HacuntelieaeT okono 9000 enacs. Mmapa

CtpoeHue Tena

[lBycnonHble, nonocTb Tera OoTcyTcTBYyeT. PaguanbHas CcuMmeTpus.
AHanbHOro OTBEPCTMA HET. HapyxHbIi cnoil — akmodepma: KOMHO-
MYCKYTbHbIE KMEeTKKU, CTpeKaTernbHbie, HEPBHbLIE KNEeTKX, NMPOMEXKYTOYHbIE.
BHyTpeHHWIn cnoil — aHmodepma: nuLieBapuTenbHbie U keneaucTbie kneT-
kM. Mexay cnosmun pacnonaraetcs mesornes. Ha nepegHem koHue Tena
POT OKPYXEHHBINW LynanbLaMni co cTpekaTtenbHbIMW KneTkamu. 3aaHui
KOHel Tena — nogouwsa, MECTO NpuKpennexus K cybeTparty

MuuwesapuTensHas
c-ma

PoToBas nonocTb, 3HToAepMa C MULLEBAPUTENbHBIMU KNETKaMMK, Cnocob-
HbIMK K haroumToay. MNuiieBapeHne NoJIoCTHOE W BHYTpUKNIeToyHoe. MMu-
el cnyxaT OAHOKMETOYHbIE W Meflkue opraHuaMbl. HenepeBapeHHble
OCTaTKM1 BbibpackIBakTCA Yepes poT

OpraHbl AbIXaHus.
KpoBseHocHas c-ma.
BbigenurensHas c-ma

ObixaHue Bcell MOBEPXHOCTbLIO TeNa
KpoBeHocHas c-Ma OTCYTCTBYET
BbigeneHue ocylecTBNSeTCa KneTkaMmu NoBepXHOCTY Tena

HepeBHas c-ma,
OopraHbl YyBCTB

AncbdysHoro Tmna. O6pasoBaHa 3Be3a4aTbiMU KNETKaMu, COEAUHEHHbI-
MU OTPOCTKaMU. AKTMBHO pearnpyeT Ha nuuly u pasgpaxeHve. OpraHbl
YYBCTB HE pa3BuUTbl, OCA3aHWEe BCEW MOBEPXHOCTbIO, 0CODEHHO YYBCTBU-
TENbHbI LynanbLua.

PaamHoXeHue

PasmHoxeHue becnonoe (noykoBaHue) 1 nonosoe. »KUBoTHbIe oboenonkie
B 9KTOAEpME pasBMBAlOTCH CrepmMaTo3ouibl U SULEeKNeTKU, OnoAoTBope-
HWe NepeKkpecTHoe, OCYLLECTBNSETCs NnaBawlyUMyM B BOAE CrepMaTo3ou-
Aamu. B peaynbTate onnoAoTBOPEHWUS MOABNSETCA MnaBalowas nuyuHKa —
nnaHyna, koTopas nepeaBuraeTcs B BOAE M 3UMYET Ha [He Bo[oema.
Y MHOrux mopckux chopmM HabnogaeTcs YepenosaHue rosuna — npukpen-
neHHoro kK cybetpaty u ceobogHonnaeatowen medyssl. 3Tn opmMel Yepe-
AYITCSa APYr C APYroM

BUONOIKA
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Tabnuua 77. KneTku Tena KUWIe4YHONOMNMOCTHbIX
z
s KneTtkn
5 PUCYHKH OcobOeHHOCTH CTPOEHUA DyHKUMU
| =
(&]

3kronepma

KoxHomy-
CKynbHas

=

B ocHOBaHWW UMEKTCS OTPOCTKM,
codepxaliue CcokpaTumoe Myc-
KyfbHOE BOINOKOHLE

CocTaBnalT OCHOBHYIO Maccy 3KTo-
AepMbl, obecneynBaloT  [ABUXKEHUE
Tena v ero oTAenbHbIX YacTen, uame-
HeHune obbema Tena, 3awmTy

L
|

YyBcTBUTENLHASA

OaHMM KoHLOM obpalleHbl Hapy-
Xy, ApyrMM npuneraiT k 6asanb-
HOon MeMbpaHe. BbITAHYTbIE C BbI-
CTYNaOLLUM HapYXy KOHYMKOM

Bocnpustue BHeWHWX pasgpaxure-
newn

&

HepeHas

3BesguaTble ¢ OTPOCTKAMU, nexar
Meay COoKpaTUTeNlbHLIMU OTPOCT-
Kamu Ha BasanbHoiW membpane. B
COBOKYNHOCTU 0bpa3syoT anddya-
HYI0 HEPBHYIO CUCTEMY

Mepenava BO3OYXAEHUS K OCTalb-
HbIM KneTkam opraHvuama

(S

CrpekaTtenHas

KpynHble kneTku, cocTosiime U3
cTpekaTenbHOW Kancynel C SApOM,
BHYTPW HEe HaxoauTCsi CrvpanbHoO
CBEpHYTas nonasi cTpekaTensHas
HWTb. Ha NOBEpXHOCTU KNEeTKW UMe-
€TCH YYBCTBUTENbHbIV BONIOCOK

PacnonoxeHbl No Bceit akToAepme,
HO HauBonbLUEe KONMYECTBO Ha LLYNu-
Kax W BOKDYr pTa criyskaT Ans 3alunThbl
1 Napanv3aumm XepTBbl

(=)

[MpomexxyTouHas

Menkue okpyrneie

CnocobHbl K aeneHnio 1 npespalle-
HWIO B ApYyrue BUABl KNETOK, B TOM
ymucne n B nonossle. ObecnedynBalT
pereHepaunio ¥ NoYKoBaHne
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©
=
e KneTku
< OcoBeHHOCTH CTPOEHUSA DYHKUMM
2 PucyHku
=
&)
ARLEKNEeTKM — KpYNHbIE OKPYrIbIe,
g HenoABMxHble. Cnepmatosonabl — | ObecnedneaoT nonoBoe pasMHOXe-
Y MerkMe BbITAHYTbIe, ABWraloTCcs | HUEe, ONMOLOTBOPEHUE B BOAE
g &\ C NOMOLLBH XBOCTUKA
£
™ Monoeble
©
= KpyrnHble, BBITAHYTHIE, WMEKOT
o MepemelieHne N BHYTPKU nulle-
@ MYCKYIbHbIE BOMOKOHLA, KIYTUKWA, 5
o BapuTenbHoOM nonoctu. ®aroumtos —
o cnocobHbl 06pa3oBbLIBATL JIOXKHO- BHYTOKITBTOMHOS MULSBAPEHNS
g) MuweBapwm- HOXKM y
TenbHasa
KneTkn aHTOOEpMbI COCpPeOTOYEHSI
OKONO POTOBOrO OTBEPCTUS, Bblaens-
T NUWEBapUTEnbHLIA cekpeT, obec-
Eg;:”b;%nio:jg%g{n::ﬁ‘ RRADe neynBaltolUMn  BHYTPUNOMOCTHOE MU=
P P wesapeHue. KneTtkn nofdollssl Bbige-
NAT KNEeWKnin cekpeTt, ANnsg npukpen-
YKenesucras peT, 4 P
neHua kK cybetpaty

BUONOIrKA
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Tun lNnockue yepsu
Hacuuteieaet 12 500 Buaos.

Oco6eHHOCTU BHELWHEero U BHYTPEHHEro CTPOeHUs

Ha npumepe benon nnaHapuun

CtpoeHue Tena

TpexcrnoliHkble MHOTOKNEeTOYHLIE XXUBOTHLIE.

HsycmopoHHssa cumMmempus mena.

MepeaBWKEHWE C NOMOLLLK KOXHO-MYCKY/IbHO20 MelkKa (COCTONT U3 3Mnu-
TEeNusa U CUCTEMbI MbILLEYHEIX BOMOKOH: KONbUEBLIe, AUaroHansHbLIe, npo-
[OrnbHbIE).

He wmeloT nonoctu Tena. Y napasutnyeckux popm ecTk cneuyvansHble
opraHbl NPUKPENIeHus.

MuweBapuTtenbHas
c-Ma

COCTOUT U3 SKTOAEPMAarnsHON rMOTKA U SHTOAEPMAanbHOW, CrenosaMmKkHy-
TOW KWLLKW. AHANbLHOTO OTBEPCTMS HET, Y NapasuTudecknx opm nuiiesa-
puTenbHasa cucTemMa pedyuupoBaHa.

OpraHbl OblXaHus.
KposeHocHas c-ma.
BbloenutensHas c-ma

KpoBeHocHasa v AbixaTenbHasi CUCTEMbI OTCYTCTBYIOT, AbIXaHWE NPOUCXO-
AWT BCel NOBEPXHOCTLID Tena.

MosBnsawTCs opraHbl BblAeneHuss — npoTtoHedpuann. BelaenurerbHas
cucrtema npefcraBneHa CUMCTEMOW pasBeTBrEHHbIX pr60u|e|<, KOTOpbIE
3aKaH4YMBaKOTCHA BblAENUTENBHBIMU NopamMu.

HepBHas c-ma,
opraHbl YyBCTB

HepBHas cuctemMa cOCTOMT M3 MAapHOro MO3roBOro yana (raHrmus) u AByx
HEPBHbIX CTBOMOB (OPHOLLIHOMO WU CMUHHOTMO), COEAWUHEHHBLIX MHOMOYUCIEH-
HbIMK HEpBaMK. Y cBOBOOHOXUBYLUMX NPEACTABUTENEN UMEKTCA [1Ba rna-
3a 1 ocs3aTenbHbIe NIonacTu.

Pa3mMmHoxeHue

MepmadpoanTbl. Hacto uMmeloTes NUYMHOYHbIe cTaduu. NapaanTudeckue
hOpMbI UMEKT CMOXKHbIA LMK PA3MHOKEHUS, CO CMEHOW XO3HAEB.
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Tun Kpyrneie yepsu
HacuuTeiBaet 20 000 BMAOB.
Oco6eHHOCTU CTPOEHUS

Ha npumepe ackapuabl YyernoBe4ecKomn

CtpoeHue Tena

Teno okpyrnoe, yanuMHeHHoe.

WmeeTcs nepsuyHas nonocTs Tena, 3anonHeHHas XUaKocTblo, B Hel pac-
NONOXeHbI BHYTPEHHUE OpraHbl.

Koxa nokpbita KyTukynoi. [TOKpoBbl M Mbilllbl 0BPa3ylOT  KOXHO-
MYCKYMbHbIA MELLOK.

MNMuineBapuTensHan
c-ma

MuweBapuTensHas cucTema npeacraeneHa nulieBapuTensHon TpyoKow,
HauMHalLWencs POTOBbIM  OTBEPCTMEM = [foTka = MuULeBoa
= KULIEYHWK (NOSIBMSIETCA 3aAHAA KMLLUKA), aHanbHoe oTeepcTue. Xeny-
[0K OTCYTCTBYET.

Y HEKOTOPbIX XWLLIHbIX U MapasuTUPYIOLLMX YepBeil UMEeKTCs KyTUKynsap-
Hble BbIPOCTLI — 3yBbl. Y MapasuToB pacTEeHWU rMoTKa NpeBpalleHa B KO-
MIOLLE-COCYLL{MIA OpraH — CTUNeT.

OpraHbl gbixaHus.
KpoBeHocHas c-ma.
BbigenutenbHas c-mMa

KpoBEHOCHOW W fAblxaTenbHOW CUCTEM HET.
BeigenutensHasa cuctemMa npefacTaBneHa OAHOKMNETOYHOW Keneson
¢ ABYMS KaHanamu, OTKPbIBAKLLMMUCA B MONOBHOM YacTHu.

HepBHas c-ma,
opraHbl YyBCTB

OKOnornoTo4YHOE KOSMbLO C OTXO4ALLMMK CTBOMaMMW. OpFaHbl YYBCTB He
pPa3BUTbl N PAa3BUTbI cnabo, npeacrtaBnedbl ocA3aTtenbHbIMU 1M CBETO-
YYBCTBUTEIIbHLIMW KNETKaMK.

PazmHoxeHne

PazpenbHonornble, pa3avHOXeHWe MonoBoe, 0nnodomeopeHuUe B8HYMPEH-
Hee. XapakTepeH nonoeon aumMopdusm. Passutre npamMoe Unv Yepes nu-
YMHKY. HMLO C NMYUHKOWA Ha NOYBE = KULUEYHUK YEeroBeKa = MuyuHKa =
KpOBb = nerkve = poT = KULLIEYHUK = B3pocnas ackapuaa.

BeTpevatoTes xupopogsalmne hopmel.

BUONOIrKA
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Tvn KonbyaTtble yepBu
HacuyuteiBaeT 8 000 BuaOoR

OcobeHHOCTU opraHu3auum [loxxaeBoro YepBs

CrtpoeHue Tena

Teno BbITAHYTOE, Kpyrnoe, cerMeHTupoBaHHoe. CUMMETPUS OBYCTOPOH-
HSAA, pasnuualTcs BpIoLLIHaNA, CNMHHAsS CTOPOHbLI Tena, nepeHwuin u san-
HUM KoHel,. MeeTca BTOpUYHas NonocTs Tena, BbICTNaHHas anuTenuemM u
3anonHeHHan kuaKocTblo. [MepedBwkeHwe € MOMOLWBIO  KOXHO-
MYCKYITbHOro MeLUKa.

MuweBapuTensHas
c-Ma

I'InmeBapMTeanaﬂ cuctema — poToBOe OTBEpPCTUE = MOTKa = NULLIEBOA
= 306 = Xenyaok = cpefHas KilKa = 3afHAS KAWKa = aHanbHoe oT-
BepCTUE, Xenesbl.

OpraHbl ObIXaHus.
KpoBeHocHas c-ma.
BolpoenurenkHas c-ma

KpoBeHocHas cuctemMa 3amMkHyTasl, COCTOMT U3 cocydoe. MmetoTes bonee
KpynHble cocydbl — cepdya, npoTankueatolme KpoBb. Kpoeb copoepKuT
2emozonobuH. MNonoctHasa XuakocTe obecneynBaeT CBsA3b KPOBEHOCHON
CUCTEMEI C KNeTKamu.

ObixaHue Bcell NOBEpPXHOCTLIO Tena.

BbigenutenkHas cucTemMa — B KaxoM CermeHTe napa Hedpuani.

HepBHas c-ma,
opraHbl YYBCTB

Y3roBoro TUNa: NapHbIA rONOBHOM raHrMKiA, NapHLIe OKONOrNOTOYHbIe TA-
KN, COBAMHSIIOLIMECH C BPIOLLHBIMIA. Y MHOMX KOMbYaThiX YepBei MMerT-
Csi opraHbl YyBCTB: rnasa, 0BoHATENbHbIE IMKM, OpraHbl OcsisaHns. Y OoX-
AeBbIX YepBei (B CBA3M C NOA3EMHbIM 06Pa3oM KU3HWU) OpraHbl YyBCTB
NpeacTaBneHbl 0CA3aTeNnbHbLIMA M CBETOMYBCTBUTENbHBIM KIETKaMK Mo
BCEW NOBEPXHOCTH Tena.

PazmHoxeHue

PaspencHononbie uny BTopuyHble repmacpoantel. OnnogoTBopeHne ne-
peKkpecTHoe, BHyTpeHHee (y BoaHbIXx hopm B Bopge). PasButue npsmoe.
Y HEKOTOpLIX MOPCKUX KOfbYaThbiX YepBel — ¢ MeTamopd)o3oM, umeeTcs
nnaeawLias nuyunHka. CrnocobHbl K pereHepauum.




539

Tun Monnocku
Hacuuteisaet 130 000 Bugos

Ocob6eHHOCTH OpraHu3auum
Ha npumepe lNMpynoBuk 6e33ydkKa

CrtpoeHue Tena

[BYCTOPOHHAS CUMMETPUS, TENO HE CEerMEHTUPOBAHO, MArKOe, COCTOUT U3
Tpex OTAENOB: ronoea, TYNoBuWLIE, Hora. BoNbLIMHCTBO MMEET N3BECTKO-
Byt0 pakoBuHy. C BHYTPEHHEN CTOPOHBI PaKOBWHLI BCE TENO OXBaTbhiBAeT
MaHTUA — KoXHas ckrnagka. MpocTpaHcTBo MEXAyY TENOM U MaHTUel Ha-
3bIBAETCH MaHTUAHOW NONOCTLI0. B Hel HaxoaaTCcsa opraHbl AbIXaHus, oT-
KpbIBAIOTCA OpraHbl BbIAENEeHUs, NOMOBLIE MPOTOKU W KULLIEYHUK.

MuweBapuTensHas
c-ma

PoT = rnoTka = enyaok => cpeaHsAs KULKa (BnaaaroT NPOTOKW NeYeHu,
nomoralLiein B nepeBapvBaHni NULLKM) = aHanbHOe OTBEPCTUe.

OpraHb! AbIXaHWS.
KpoBeHocHas c-ma.
BeigenuTtensHasa c-Ma

KpoBeHocHas cuctema HesamkHyTa, cepoye AByxkaMmepHoe (NpyaoBMK)
unu TpexkamepHoe (6esaybka).

ObixatensHas cuctema — xKabpol (0e33ybka) n neroyHele melky (npy-
O0BVK).

Opl'aHbl BblaeneHunsa — No4Kku.

HepBHas c-ma,
OpraHbl YyBCTB

HepsHaa cucTema — pasbpocaHo-y3noBaToro TUNa, COCTOUT U3 HEPEHbIX
Y3108, PacrofoXeHHLIX B ronose, Hore, xabpax. Y rofoBOHOMMX OpraHsb!
3peHUs pasBUTbl 04eHb XOPOLLO. BploXoHOrMe MMEIOT rrasa U Lwynanbua.
[nsa OByxcTBOpYaTLIX XapakTepHbl 0cA3aTeNbHbIe KNETKU B HOre 1 Mo Kpa-
AM MaHTUMW.

Pa3mMHOXeHue

BptoxoHorue — repmadpogunThl, ONNOAOTBOPEHNE BHYTPEHHEE NEPEKPEecT-
HOe, OTKNaAbIBalT siua B BoAy. [JByCTBOpYATHIE 1 rONIOBOHOMME-
pazgensHononsie. OnNNoaoTBOpeHUe NepeKkpecTHoe, BHYTPEHHeE.

BUONOIrKA
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TN YNeHUCTOHOrMe Hauntbisaer 150 000 BUAOE
OcobeHHOoCTH opraHu3auunuum npe.qCTaBMTeneﬁ TUNAa

CrtpoeHue Tena

Teno cerMeHTUpOBaHO, KOHEYHOCTW YNEHWUCTble, YHKUMOHANLHO chne-
uManuaMpoBaHbl (ANA 3axeaTta nuLLM, ANA NepeaBwKeHmMa 1 T. 4.), pacno-
nararTcsa Ha pasHblx oTaenax tena. [smxeHve obecnednsaeTcs mMbllua-
MU. Teno MOKPbLITO XMTUHOBLIM MOKPOBOM, 0GPa3yOLMM HaPYXKHbLIA CKe-
NEeT W BbINOMHAKLUMM 3aLUMTHYIO (PyHKUMIO. B CBA3M C ero NpoYHOCTLIO W
Marnon pacTsHKUMOCTLH, POCT YNEHUCTOHOTUX CONPOBOXAAETCH NIMHLKOMN.
BoigensioT otaensl Tena: ronoea, rpyab, oplowko. Y HekoTopbIX npegcra-
BUTenei (pakoobpasHelx, NaykoobpasHbIX) oTAeNkl CrMBaTCA: ronoea u
rpyab, 06pasya efnHbli OTAEeN — roNoBOrpPyab.

nHU.IEBapHTEﬂbHaﬂ
Cc-Ma

MyweBapuTenbHas cuctema: poTOBOM annapart = rnoTka = NuueBos =
Kenyaok = nepeaHssl, CpefHAa 1 3aHAS KULLIKA = aHanbHoe oTBRepcTue
= Kenesbl. Mimeetcs Habop nuweBapuTerbHbiX Xernes (BelpabaTtelBato-
L{MX CEKPET, YNy4LuaoLnii NPOLECCH NMULLEBAPEHNS).

OpraHbl AbIXaHus.
KpoBeHocHas c-ma.
BbiloenurensHas c-ma

KpoBeHOCHasi cuctemMa He3amKkHyTa, UMEeTCsl MynbCUPYIOLUWMIA cocyd —
«cepaue», U cocyabl (apTepuu), Mo KOTOPLIM LMPKYNMpyeT remonvmMda
(N0 cBOEMY COCTaBy 4acCTUYHO CXO[Hasl Mo CocTaBy C KPOBbi). [Obixa-
TenbHas CUCTEMA: Y BOAHbIX hOPM — #abpbl, ¥ HA3EMHbIX — Nerkue, Tpa-
Xen. Bb!LI,EJ"IMTeﬂbHHﬂ cucTema — MalblurmeBbl COCyAbl Y HAaceKOMbIX W
naykoobpasHbIX, 36/1eHbIE XKe/e3bl, B OCHOBaHUW YCUKOB Y pakoobpasHbIX.

HepBHas c-ma,
OpraHbl YyBCTB

HepeHasi cuctema COCTOUT M3 HAArMOTOYHOMO M MOATMOTOMHOIO HEPBHLIX Y3-
NOB, COEAWHEHHBLIX B OKOMOMMOTOMHOE HEPBHOE KOMbUO, W Y3MnoB GpoLLHOA
HEepBHOK LenoYku. MHorve MMEIT XOPOLLIO pas3BuTbie opraHbl YyBCTB: dace-
TOMHbIE rN1asa, OpraHbl OCA3aHWS — MEXaHOPELIENTOPbI, OpraHbl Cryxa.

PazmHoOXeHue

PasgenbHononble, Nonoeoi auMopduam (oTnvuve camua M camkM no
BHELWHUM npusHakam). Pa3ssutue npsamoe (C HenomnHeiM npeepalleHuem)
1 Henpsamoe (C NoNHLIM NpeBpaLleHneMm).

Mpamoe: 9MUo = NUYMHKa = B3POCNOE KUBOTHOE.

Henpsamoe: aiuo = nuYuHKa = KyKonka = B3POCIOe XXUBOTHOE.




Tun Urnokoxue

Oxono 6000 Bupoe
[pynna BTOPUYHOPOTbLIX MOPCKUX AOHHbBIX XUBOTHbIX, CNOCOBHBIX K MEANEeHHOMY nepeaBuxe-
HWIO UMK NPUKPENEeHHbIX ko AHY. CUMMETPUA paaunanbHas, Yalle Bcero natunyyesas. BogHococyau-
CTasl cMcTeMa AblxaHusa U BbiaeneHus (npegcraensieT coboli cMCTEMY KaHanoB, N0 KOTOPbLIM Kypcupy-
er BO,L'I,a), Mmeetcs l{pOBEHOGHaFI cuctema, OpFaHbl ObIXaHWUA paBBHTbI cnabo unu OTcyTCTBy}O'I', I'IpMMVI—
TMBHasA HepBHas cucTema. [onoBoe 1 aHanbHOe 0TBEepPCTUE PACTONOXKEeHbl Ha NPOTUBOMOOXKHbIX MO-
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niocax Tena.
Tabnuya 84. OCHOBHbIE KNaccCbl UTTTOKOXUX
Mpwn-
s Mopckue 3Be3gbl Mopckue exun MNonotypum
Bectpevatotess Ha  pasHblx | JoHHble  Manonoa-
P P A A [lOHHbIE ManonoaBWXKHbIE KM-
rnybuHax, YyBCTBUTENbHbI K | BUXHbLIE KWBOTHBIE,
BOTHbIE, WHOTAa rogamu MoryT
coneHocTu Bofabl. [epensu- | obuTardT Ha  pas-
Gbpas ratoTcs ¢ NOMOLULK NyYei. | MUYHOK tiybpme | CARETECH. Ea ORBOM MELTS.
KU3HU FHcH, y ~ | MuTatoTca MenkuMu  OOHHLIMMI
MuTtatoTcsa AOOHHbIMKA  XXWN- [MuTatoTca KUBOTHOM
| KUBOTHLIMU, BOLOPOCHSMM,
BOTHBIMM W OPraHU4eckumMu | u pacTuTenbHow
. FHAKOLWUMK OCTaTKaMu
ocTaTtkamu nuLen
CocCToAT U3 [IBYX CNOEB: Hapy»XHOro OJJHOCSIONHOIO 3MNUTENNS U BHYTPEHHEro Coefn-
HUTENbLHOTKAHHOIO, rAE Pa3BMBaIOTCA ANEMEHTLI M3BECTKOBOIO CKeneTa
Teno Mopckux exen
Ckenet obpa3oeaH M3BeCT- sHEoeHY. B G
BECTKOBLIN NaHUMpb | CKkeneT ronoTypuil COCTOUT K3
MokpoBb! | KOBbIMKM NNACTUHKaAMK, He- M yP
M3 PSAOB  MMOTHO | MENKMX — W3BECTKOBLIX  Teney
CYLMMK UMUMKW, pacnono- y
COeOMHEeHHbIX Mra- | pasHoi hopMbl, pas3bpoCaHHbIX
HKEHHBIMW npoaonbHbBIMW
CTMHOK C CUOSLLMMU | MO KOXKe
psigamm
Ha HWX AONMMHHbIMW
nrnamu

BUONOIKA
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MpusHaku

Mopckue 3Be3abl |  Mopckue exn | Fonotypun

Muwesapwm-
TenbHas
cuctema

HauunHaeTcs poTOBbIM OTBEPCTMEM, PAaCrOfOXKEeHHbIM B CepefuHe HWKHEeW Mo-
BEPXHOCTUK Tesna, OHO BedeT B KOpOTKV‘IFI nuileBo, 3a KOTOPbIM crnefyeT KMLUKa

Haias pobeivy, Mopckas
3Be3[a HakpbiBaeT ee
TEMOM WU BhLIBOpAyMBaeT
Xenynok, Coku xernyaka,
nepeBapuBalT nuLy.
AHankHoe oTBEepcThe
NeXuT Ha BepxHeil no-
BEPXHOCTK

PoT okpyxeH oco-
BbIm YenCTHLIM
annapaTtoMm ¢ NATbIo
3ybamu, obpalleH-
HbIMW HaPYXy

KposeHoc-
Has cuctema

OBGbIMHO COCTOWT K3 [BYX KONbLEBLIX COCY[0B: OAWH cHabxaeT poT, Apyrou
aHanbHoe 0TBEpCTUe; U paauanbHbIX COCYA0B, YACMNO KOTOPLIX COBMNagaeT ¢ Yuc-
oM Liyrnanel y MOpcK1ux 38e3f

Obpas3oBaHa KOMbLIEBLIM KaHaoM, OKPYXaloLMM nuileeod, v 5 paavanbHbiMu
kaHanamu. KaHanbl 4aioT OTBETBMNEHWUA K NapHbIM HOXKKaM — TOHKME TpyboYku, Ha-

Boario- YUHalOWMECH Ny3blpbkamyl U 3akaH4MBalOWMECH NpPUCOCKOM. Boaa npoHukaeT
cogyancIas: | g cUCTeMy Yyepes kaHan, hunbTPYAck Yepes NopUCTyio NNacTUHKY

cicrema WcnonbayloT cucteMy ana nepe- | MicnonbayloT cucTemy ansi rasoobmeHa u Bbl-

| ABVYXEHWUS 1 BblAENEHUA | neneHuns |

BonbWKHCTBO pasgenbHONOnbl, HO BCTpeYalTca v repmagpoautel. Passutne

npoucxoaut ¢ metamopdozom. JInumHka ABYCTOPOHHE CMMMETpUYHas, nnasaer

Pa3amHoxeHue | B Tonwe Boabl. YKMBOTHbIE CNOCOOHBI K pereHepaLuy — BOCCTAHOBIIEHUIO YacTei

Tena. N3 HeGonbloro Kycoyka MOPCKOW 3Be3Abl MOXET NOMy4yUTbCA Lenbiin op-
raHn3m




Tun XopaoBble

Bonee 40 000 BMOoOB

pynna BLICOKOOPraHU30BaHHLIX XWBOTHLIX C ABYXCTOPOHHEW CUMMETPUei Tena, UMeroLnx
BHYTPEHHWIA OCeBOW CKeneT — XopAay Ha pasHblX CTaausax passuTust. Xopaa — NnoTHLIA XPALLEeBon onop-
HbIA TSXK. TPEXCINONHOE CTPOEHMe, BTOPUYHAA NONOCTE Tena, BTOPUYHLIA poT (y Bonee BbICOKOOPraHu-
30BaHHbIX XWBOTHLIX MEPBUYHLIA POT 3aMbIKAETCA U Ha ero MecTte obpa3yeTca aHanbHoe 0TBEPCTUE,
a BTOPWYHbLIA NPOPE3biBAETCH HA NPOTUBOMONOXHOW CTOPOHE).

HepeHas cuctema — B BUAe HEPBHOI TPYOKU, pacnornoXeHHol Hag xopaow. MNuiiesapuTens-
Hag cuctema — nuillesapuTensHas Tpyodka, pacnonoxeHa nog xopnoi. KposeHocHas cuctema — 3amk-

HyTas, UMeeTCs cepaue, pacnonoxeHHoe Ha BPIOLLHON CTOpOHe Tena.

Ta6nuua 85 MoaTun BecyepenHeie
Cuctembl OpraHoB: nuile-
8 le ) P t HepBHas cuc- p
TpoeHue Te BapuTenbHas, KpOBEHOC- a3MHOXeHue
© Ckenet Tema, opraHbi
5 | na, nokposk! Has, gblxaTenbHas, Bbl- AumETE pazBuTne
genutenbHas y
MuuweBapuTensHbIA  Ka-| HepeHas PasgenbHononsie,
Har: poT, rfoTKa, k1weYvHas | cucteMa B BU- | OTUTOAOTBOPEHNE  Ha-
Tpy6Ka (0T nepepHei YacTv|Ae  HepBHOI | PYXKHOE.  AndHuk 1
% KMLUEYHUKA OTXOQMUT neve- | Tpyoku. CEMEHHWKM  pacnorno-
T | Teno cocTout HOYHbIN BbIPOCT), aHyc. OpraHbl KEHbl  NMNOCETMEHTHO.
© |ys Tynosuwa, OavH Kpyr KpoBooGpa-|uyscTs:  Liy- L:*;%“H:“ﬁ:?:fi’:;%ﬂ
Z | xsocTa, nnas-| Xoppa |WeHus, cepaua HeT, xo-|nanbua, o6o- m'ﬂ* " CBOBOMHOM T
= | Huka, nokpbI- NOAHOKPOBHBLIE XUBOTHBIE. | HATENbLHAA garomaﬂ amﬁBHonm
Q ! i
i OpraHbl AbIXaHWA — Xa-| 9 '
E 1O KOREr 6epr|e gnm B rnoTke e TRIGLiAICR TS,
= Op'ral-unll_l-L BhigeneHus — xoropas nnasaer 8
s A Torile Bofpl U rnocTe-
HethpuanH  (BblaenuTens- NEHHO MpeBpaLLaeTcs
Hble TpYGOHKN) BO B3pOCTyto 0cobb

BUONOIKA
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MoaTtun No3BoHoOYHbIE (UK YepenHbie)

Mo3BoHO4YHbIE BeAyT Gornee akTuBHbIN 06pa3 Xu3aHu 1 umetoT 6onee BbICOKUIA YPOBEHbL Opra-
HW3aUUW CUCTEM OPraHoB: NOABMNSAETCA rONOBHON MO3r, (DOPMUPYETCS XPALLEBOW 1 KOCTHBIA CKENeT.
(BO3HWKHOBEHWE Yepena, 4entocTHOro annapara 1 napHbIX KOHeYHOCTEN), MOABNAETCA Cepale, nerkme.
YKnaHeOesaTensHOCTb OCHOBaHA Ha MOSBNEHWU YCNOBHBIX M 683YCNOBHbLIX PEneKkcos.

Ha,qxnacc PbIObl Hacuutkisator 700 000 Bugoe

CTpoeHue Tena,
NOKPOBbLI

Ckener

Cucremsl opraHoe

HepBHas cuctemal PasmHoxeHue,

OopraHbl HyBCTB

pasBuTue

ObTtekaemas

¢opma Tena —
npucnocobne-
HMe K nnaea-
HMI0O B BOAE.
OTtpenbl Tena:
rornoea, Tyno-
BULLE,  XBOCT,
nnaeHukM. Te-
no MOKPbLITO
KOXel, Yellyen
(kocTHas n
nnakowaHas) w
cnusblo. Yellya
jalmwaetr  oT
NoBpeXaeHUI

WU He npendaTcT-
ByeT  uaruba-
HUIO Tena.
Cnusb  ymeHb-
waetr TpeHue
Tena o Bogy
npw ABUKEHMUM

TynoBWLLHbLIN K1
XBOCTOBOW OT-
nenbl no3Bo-
Ho4HMKa. KocT-
Hbi Yyepen, Ko-
HEYHOCTHU -
nNaBHUKKM  0D-
pa3zoBaHbl
MHOXECTBOM
MESKNX KOCTEW.
LenHeln oTaen
OTCYTCTBYyET.
HenoasmkHoe
CouNeHeHne
Jyepena W no-
3BOHOYHMKA.
BHyTpu no-
3BOHKOB -
XpslleBble oc-
TaTtkM  Xopabl.
MycKkynatypa B
BMOE LUMPOKMKX
NeHT

MuweaputencHas
cucTema: poT = poToBas
nonocTb (MveeT 3ybbl) =
rmoTtka = nuuwesol =
Kenyaok = KULWEYHUK =
aHanbHoe oTBEPCTUE;
nedYeHb W NOMKENnyno4y-
Has Kenesa (nuwesBapwu-
TENbHLIE Xenessbl).
lMnaeaTtenbHbIA NY3blpb —
BbLIPOCT KULUEYHWKa, 3a-
nonHeH eozgyxom. Cno-
cobCTBYET NOAHATUIO pPbl-
Obl Ha NOBEPXHOCTL U MO-
rPY>KEHUIO,

OauH Kpyr KpoBoOGpa-
LWeHuA, cepile [OByxXKa-
MEPHOE, XONOAHOKPOBHLIE.
OpraHbl AbliXaHusa —
Xabpbl, 3alMLIEHbl Ka-
BepHLIMU KpbILLKaMUA.
OpraHbl  BblgeneHus:
NoYKKW, 2 MOYETOYHMUKA,
MO4EBOW My3bIpb

["lonoBHOWM MO3T,
CnunHHOK MO3T.

HepBbl  (4yBCT-
BUTENbHbIE "
apuratesnbHble).
HepBHble yanbl.

OpraHbl 4yBCTB:
opraH 3peHuss —
rnasa, opraH
0BOHSIHUSA, OpraH
cnyxa, ecTb 0Co-
ObI opraH
4yyBCTB — BOKO-
Bas nuHWa (BocC-
npMHAMaeT  Ko-
nedaHns Boabl,
CKOpPOCTb WU Ha-
npaenexHve, Te-
4yeHve BOAbl, a
TaKke npegve-
Thl, BCTpevato-
LMecs Ha nyTu)

PaspenbHono-
Nnbleé  XUBOTHBIE
(camka n camed,
HO BCTpe4arTcs
n repmacpoan-
Tbl) (Mopckoi
OKYyHb), Onnoao-
TBOpPEHUe Ha-
py>¥Hoe — B BO-
ae, HasblBaeTcs
HepecToMm.
Pasgutne  nu-
YMHKM — ManbKa
B BoOE. Y XWUBO-
poaswmx  pbIo
(rynnu) onnopo-
TBOPEHUE BHYT-
peHHee, noaTo-
My 3apoabill
pasBuBaeTcH
BHYTPW CaMKu 10
CcTagnu NUYUHKM




Knacc 3emHoBOAHbIe unu Amdpuoun

HacuuteiBaeT 2 500 BMOOB

CrtpoeHue
Tena, no-
KpPOBbI

Ckener

Cuctemsli OpraHoB: nuuieBapu-
TenbHad, KPOBEHOCHaA, AbIXa-
TenbHasn, BelaenutenebHas

HepBHas c-ma,
opraHbl YyBCTB

Pa3mMmHoOxeHue
pazBuTHe

OToenbl
Tena: rono-
Ba, Tyno-
Bue (Y
XBOCTaTbIX
XBOCT),
nepegHve u
3aQHUEe KO-
He4HocTw (Y
GecxBo-
CTbIX
npbira-
TenbHbIe).
Koxa ronas
M MNOKpbITa
CIn3bHo,
6bnarogaps
GonbLiomy
KOnM4ecTBy
CNU3NCTBIX
xenes. Ko-
Ka  y4yacT-
ByeT B ra-
3006mMeHe

B no3BoHOYHUK-
Ke BblOensoT
wedlHbIl, Tyno-
BULLHbIA, Kpe-
CTLIOBLIA 7]
XBOCTOBOW OT-
penbl.  Yepen
COCTOMT M3 4e-
penHon KopoB-
KW U YenocTu,
COLEPXUT MHO-
ro XpsLLen.
MoasuxHoe co-
yrieHeHwe  ue-
pena, uUMeeTcsH
OOWH  LUEMHbIA
MO3BOHOK.
MbILwLEl passu-
Tbl XOpOLUO, W3-
3a  aKTMBHOro
NnepenBuKeHus,
NOSIBNAKTCS
AroaAnYHbIE,
benpeHHble  ©
NKPOHOXHbIE
MbILLILBI

MuweBapuTenbHas cucTema,
Takas xe kak y poi6. B poToBoi
NnorocT  WMMEKTCA  MPOTOKK
CIMIOHHBIX Xene3. 3agHsaa KuLka
WMEET pacLLUNPEHWE — KIT0aKy.
OBa Kpyra KpoBooOGpalieHus,
KpOBb  CMellaHHas, cepaue
TpexkamepHoe — ABa npepcep-
ona u xenypgouvek. OBa kpyra
KpoBoobpalleHuss HauyuMHalTCsH
oT xenygodka. Kpoeb — BeHo3-
Has, apTepuarnkHan U cMeLlaH-
Has. XOMNoAHOKPOBHbLIE KWUBOT-
HblE.

OpraHel AbIXaHUA NapHble rer-
Kve, B BUOE MELUKOB C TOHKUMMW
AYencTeiMM  CTeHkamun. [bixa-
TenbHblE NMYTU: HO3OPW, POTOBas
NnonocTb, ropTaHb, nerkve. Vve-
eTCH KOKHOE AblXaHue.
BbloenutensHas
[apHble MO4YKW, MOYETOUHUKM,
Knoaka, Mo4eBOW ny3bipb. B
noYkax KpoBb OYULLAETCH OT M3-
6bITka BOAbI, CONner, MOYEBUHDI,
B pesynbTaTe obpasyeTcs Moya

cUcTema:

HepBHas cucTe-
Ma npeacTaeneHa
FOMOBHLIM 7
CMUHHBLIM MO3rom
n Hepsamu. [o-
TNIOBHOW MO3r CO-
CTOUT M3 NATU
OTAENOB: ne-
penHuia MOo3r
(nBa nonywapws),
MPOMENYTOYHbINA,
cpeaHun, npo-
aonroearblid,

MOKEHOK  (pas-
BWT crabo).
CnuHHOW MO3r B
KaHane Nno3s0-
HOYHMKa. OpraHbl
YyBCTB — [fasa ¢
BEPXHUMMN N HIK-
HAMMA BeKamu,
CnyxoBble OTBep-
cTuS, opraHb!
0bOHSAHMA,  UMe-
tOTCH HO3OPU

Pa3mHoxeHue
y 6ecxBoCTbiX
amcubuin  on-
noaoTBOpeHne
HapyxHoe, B
BOAE, VY XBO-
cTaTblX — BHYT-
peHHee. Onno-
OOTBOPEHHbIE
anua nkpa
MoKpbIBaKTCA
CNU3bD U pas-
BUBAOTCH B
BOAE.
Passutue
mMeTamopdo-
3oM. JInuunHka
NArYWKn — ro-
noeacTtuk pas-
BMBAETCA B BO-
ge, noxox Ha
peiby.  Yepes
2-3 Mecsala
npeBpalaeTcs
B NAYLUKY

Cc

BUONOIrKA
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Knacc MNpecmbikarowmecs unu Pentunun
HacuuteiBaeTt 6 000 BMOoB

CrtpoeHue
Tena, no-
KpPOBbI

CkeneTr

Cucrembi OpraHoB: nuwieBapu-
TelnbHaA, KPOBEHOCHAA, OAblXa-
TelnbHAaAA, BblAeNMUTENLHAA

HepBHas c-ma,
opraHbl YYBCTB

PazmHOXeHue
pazBuTHe

Koxa cy-
Xasi, npak-
TUYECKN

bes xenes.
HapyxHble
cnou  anu-
aepmuca

oporose-

BaT, 06-
pasys po-
ropple 4e-
LWYHAKA MK
KOCTHbIE

NNAacTUHKA,
OHW 3a-
LwuLanT

opraHuam
oT Mexa-
HUYECKNX
BO3ENCT-
BWA W Bbl-
chixaHus

Xopowo pas-
BUT LUENHBLINA
oTtoen  rnoseo-
HOYHWKA
(wecTb no-
3BOHKOB), 4TO
obecneyunsaeT
NOABWXHOCTb
ronoesbl. [losic-
HWYHO — rpyad-
HOW oTAen no-
3BOHOYHUKA
coeuHeH peb-
pamu ¢ rpyau-
Hon, obpasyeT-
cA rpyaHas
KneTka, 3atlu-
wawwas BHyT-
peHHWe opra-
Hbl. lMosBNAKOT-
ca  mexpebep-
Hble  MbIWLUbI,
obecneunsalo-
wue abixaHue

MuweBapuTensHasa cucTema,
CXOfHas C M. C. 3&eMHOBOAHbIX,
nmetroTcs 3y6bi.

OeixatenbHaa cuctema. [bl-
wat KucriopogoMm atmocchepHo-
ro BO3AyXa C MOMOLLBH Nerkux
(MMetoT  AYeucToe  CTPOeHue),
KO}KHOE AblXxaHue OTCYTCTBYET.
KpoBeHocHasa cuctema: [Ba
Kpyra kposoobpalleHusi, Kpose-
HOCHasi cucTeMa  3aMKHyTa.
Cepoue TpexkamepHoe: [Ba
npegcepamst U Kenyoodek, B
HeMm cdopMupoBanack Henorn-
Has neperopogka, 4To npenar-
CTBYET MOSIHOMY CMELLNBAHUIO
KpoBuW. Y KpoKoaunoe cepaue
YeTbIpexKkamepHoe N KpoBb He
cmelwmBaetca  Boobwe. [pe-
CMbIKAIOLIMECH  XOMNOLAHOKPOB-
Hble )XWBOTHble, 0OMeH Be-
LLIECTB ME[EHHbINA.
BoigenutensHan
KaK Y 3&eMHOBOAHbIX

CNCTEeMa,

YBenuuunearoTcs
pasmepbl  MO3-
Keyka wn  nony-
LWwapunin  ronoBHoO-
ro mMosra, BO3HW-
KaeT nepeBuUYHas
Kopa ronoBHOro
Moara. Bonee
CMNOXHOEe noBe-
OeHue, yem
Y 3€MHOBOLHbIX.
OpraHbl  4yBCTB
Takne xe, kak Y|
3€MHOBOAHbIX, Op-
raH ocsi3aHus —
A3bIK. Y  3MeW
MMeeTcs  opraH
MHpakpacHoro

«BUOEHUA»

PaspenbHono-
nble XKUBOT-
Hble, onnoago-
TBOpPEHKe
BHYTpPEHHEE.
Anya  oTkna-
OblBatoT Ha
cylle, B CBA3M
Cc 3TUM Qiua
NOKPLITLI NNOT-
HOW 3allUTHOM
0B0NoYKON.
Anua  copep-
»art 3anac nu-
TatenbHbIX
BELIECTB,
0bxoanMBIX
ONa  pasBuTus
3apoabila.
Passutne nps-
MOE, HeT Nu4u-
HOYHOM cTaauK

He-




Knacc MNruubl

HacuuteiBaet 8 000 BMOoOB

MTWLbI — BLICOKOOPraHU30BaHHbIE NO3BOHOYHBIE XUBOTHLIE, CNIOCOBHLIE K MOMeTy, MMeioLme
BbICOKYH UHTEHCUBHOCTL 0BMEHa BELLECTB 1 NOCTOSIHHYO TeMnepaTypy Tena

nepegHue Ko-
HEeYHOCTH  —
Kpblnbs, 3aa-
HUE KOHEYHO-
CTW — HOrW.
Koxa cyxas
bes  xenes,
nMetoTcA
TONbKO canb-
Hble  Kenesbl
B OCHOBaHWK
XBocTa y BO-
gonnagato-
LLMX, NOKpbITa
poroBbIMK
nepesiMu

HOCTW BWOU3ME-
HUMWUCb B KPbINbS.

MosBUNCca  KWnb,
cnocobeTByOLWMIA
nonery. Koctu

nerkMe, npoYHbIe,
c BO3AYLLHBIMU
nonocTamu, Ans
obneryeHna wmac-
cbl Tena. Yenwct-
HO annapaT npe-
obpasoBancs B
KnoB. NoaBUKHBLIN
LIENHbIN oTpen
NO3BOHOYHUKA

3aMKHyTa, [ABa
KpoBoobpalleHns,
KPOBb HE CMEeLIUBaeTCcs,
T. K. cepaue 4-xkamep-
HOE: Ba npeacepans un
nBa xkenypouka. [lep-
Bble MenoKpPoaHbIe
KUBOMHLIE.

ObixaHWue — NBOMHOE, B
npouecce OblXaHusa
yyacTBYKT nerkMe w
OblXaTenbHble MELLKW.
BeigenuteneHas  cuc-
TeMa Kak Yy rpecMmbl-
KaloLKNXCs, HO MOYEROM
ny3kblpb OTCYTCTBYET

Kpyra

wapuii  (ocobeH-
HO pasBUTbl 3pw-
TenbHble W Chny-
XO0BblE aonu)
KOpbl FONOBHOIO
Mo3ra U Mo3xeuy-
Ka, obecneyn-
BalOLWMX  CIOX-
HOE noeegeHue
nTuy,.

Y nNTUL XOpoLuo
pasBuUTbl OpraHbl
cryxa u 3peHus,
UM CBOWCTBEHHO
LiIBETHOE 3peHune

CTtpoeHue Te- HepBHasa c-ma, | Pa3MHoOXeHue
Ckenet CucteMbl OpraHoB

na, noKpoeBsl opraHbl YyBCTB pazeuTue
MuweBapuTenbHas

ObTekaemas PasnensHono-
cucTeMa Takas xe, kak|PasButue Heps- A

dopma Tena.| Ckener cxogeH no nbeckikiiGioliscs B st cucTomp, | TB'€  KMBOTHBIE,

Ortaenst Tena: | CTpoeHuo ¢ npe- yo*rgaora nonzicm ‘OT_ GBHGRBRESTER onnoaoTBOpE-

ronoea, Tyno- | CMbIKaHLMMANCS. P P HWe BHYTpEeHHee.

Bue, wes, |MepegHne koHeu- CYTCTBYIOT Sy6L. ISR Passutne nps-
KpoBeHocHas cuctema | Gonbiuux — norny-

moe. Camkm oT-
KnagblBawT  SAi-
ua, cogepxawime
fonbwon 3anac

nuTaTenbHbIX

BellecTs, Heob-
XO0OUMBbIX ans
pa3BUTUSA M-
OpvoHa. Passu-
Ta 3abota o no-
TOMCTBE, THe3-
[OCTpOEHME,

nonoBoe noee-

OeHWe W nono-
BOW AMMOpPdU3M

BUONOIrKA
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Knaccudmkauyusa ntuy

Mo pa3sBUTUIO NTEHL OB

v

v

BbiBOAKOBbIE NTHLbI
Mocrne HaCWKWBaHWS U3 UL BbINYNNSOTCS
MTEHLbI, NOKPBITLIE NYCTLIM NYXOM ¥ CNOCOBHbIE K
>aMOCTOATENBHOMY 06pa3y XU3HK (rycw, XKypaBnu

MTeHLoBbIE NTULbI
13 S1L BbINYNNATCH NTeHLUbl 6e3 nepbLeBoro
MOKpOBa W BbIKAPMNUBAIOTCA poaUTENAMU A0
obpasoBaHus NepbLEBOro NoKpoBa U
CNocoBHOCTM K camocToaTensHOMY obpasy
XWU3HK (AATNbI, ronydu)

B 3aBUCMMOCTU OT CMEHbI
cpenbl ooOuTaHUA

!

|

Oceanbie NTULbI
B TEYEHUE BCEWN XKU3HW
KUBYT Ha OOHOWN W TOW
K€ MEeCTHOCTH,
CE30HHbIX
NEepeMeLLEHWIA Y HUX He
BeiBaeT (BOpobbY,
ranku, ronyou)

Kouytolme nTuupi
COBepLUaoT nepeneTsl nocne
rHe310BaHus, NOKUOAT MECTO
rHe3noBaHusa 40 BecHbl. OHW He
UMEKT NMOCTOAHHbLIX MECT 3MMOBOK, a
KOUYHOT B NOMCKaxX NULLK, yOanssach
OT MECT rHe3[0BaHWsA Ha AECATKN U
ThICAIYN KANOMETPOB (CHervpw,
CVHULEI, Tpayn)

MepeneTHble NTULbI
eXerofHo perynsipHo
coBepluaT
onpenerneHHble aansHue
nepeneTbl OT MECT
rHe3goBaHWe B mMecta
31MMOBOK 1 06paTHO
(MBONIK, CONOBLK, YTKK)




Knacc Mnekonutatowime

HacuyuteiBaeT 4 500 BUOoB

MnekonuTalmne — BEICOKOOPraHM30BaHHbIE NO3BOHOYHbLIE, OCHOBHOW OCOBEHHOCTLI0 KOTO-

pbIX ABNSAETCS BCKAPMNUBaHWE OETEHbIWeENn MONOKOoM. TynoBULLE MNEKONUTALWKNX NPUNOAHATO Hag
3emneit, oHM 06naaaT ABYXCTOPOHHER CUMMETpureir. TemnepaTtypa Tena nocTosiHHA.

CTpOEHHe1Eﬂa,ﬂ0-

CucTembl OpraHoB
KPOBbI

HepeHas c-ma,
opraHkl YyBCTB

Pa3mHoOXeHue

pa3BuTHe

Otaensbl Tena kak yCTpoeHue ckerneta Takoe e, Kak VY
NPeCcMblKaroLLMXCS. NPeCMbIKaLWMXCcs. XOpoLwo pasBu-
Hanwyne BonocaHoOroTas MbllleYHas cucTtema, 0CoBeHHQ
|nokpoBa Ha Tene, OHMBILWLbLI KOHEYHOCTEWN

y4yacTByeT B npoueccelluiieBapUtenibHas cuctemMa Kak
Tennoperynaumu. NMPECMbIKaOLLMXCA, MMEIOTCA XOPOLLO
B koxke MHOro xe-|pasBuTbie 3yObl, CINKOHHbIE >Xenesbl.
nes: canbHble Xene- BmecTo Knoakm — aHanbHoe OTBep-
3bl, MNoOTOBble Xene-|cTue. [Ba Kpyra KpoBoobGpalueHus.
3bl, MIeYHble (BMAo-|Cepaue YeTbipexkamepHoe. JpUTpo-
M3MEHeHHble  NOTO-|[UWTbl He WMEIOT aapa, B OTNNYMe OT]
Bblg), BbipabaThbl- [3pUTPOLIMTOB 3EMHOBOHbIX.

BawlwmMe cneupans- |[dbiwaT aTMocepHbIM BO3AYXOM.
HY kumakocTe [Ans|OpraHbl AbiXaHWs — Nerkue, cocToaT
BCKApMNMBaHusi ae- M3 BpoHxnon (TOHEeHbKUX TpybBouek —
TEHbIWEA — MONOKO. [pa3BeTBNEHHbLIX BPOHXOB) W anLBeorn
Y HEKOTOPLIX XWUBOT- |(MY3LIPLKOB, CTEHKM KOTOPLIX MPOHW-
HbIX €eCcTb Naxy4ue [3aHbl KPOBEHOCHBLIMK COCyLamu).
Xenesbl, Bblgensto- MimeeTcsa MbllleyHas auadparma,
lWMEe CEeKpeT, KOTO-|y4yacTByHLLAs B NPOLECCE AbIXaHuA.
PbIM OHM MEeTAT Tep-| BbigenuTenbHasi cuctema Kak y

pUTOPUIO NpecMbIKaLLMXCA

Bbicokas cteneHb
pa3BuTUs LeH-
TpanbHOW  Heps-
HOI cuctemsl. [lo-
ABNSETCH Kopa
bonblWwKMx  nony-
lwapun — umeert
cknankm N3BU-
NWHBI,  ABNSeTcs
LEeHTPOM BbICLUEN
HepBHOW nes-
TENbLHOCTH. Xo-
pOLIO pa3BuUTbl Op-
raHbl YyBcTB (3pe-
HWe, cnyx, oboHs-
HWe, oOcsa3aHue).
Moasndaetca  yul-
Has pakoBuHa, no-
3ponsawLas
ynaenueatb  Ha-
npaeneHune 3Byka

MrekonuTarome —|
pasgernbHonosnble
DKMBOTHBIE, OMI0-
NOTBOPEHNE BHYT-
peHHee. PazsuTtue
npsmoe. Y camol
BonblKWHCTBA

npeacTaBuTenen
MIeKonMTaloLWwmx
BO3HWKaeT opraH
pasBMTUA W  Bbl-
HalIWMBaHNA M0
na — marka. »Xu-
BOpoOXAeHne (33
MCKNoYeHnem

AnLeKnagyLmx

MNEKOMUTALLNX —
exuaHbl U YTKOHO-
ca.)
PasBnT MHCTUHKT]
3ab0Thl O NOTOMA
cTBe

BUONOIrKA
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Yactb IV. HenoBek

e B CKeneTe 4enoBeka: peskue
M3rnbbl NO3BOHOYHMKA, CBOAYaTas
cTona, LIMPOKWMA Tas, nnockas
rpyaHas knetka, Gonblioi naneuy
HWXKHEN KOHEeYHOCTM npubnuauncs
K OoCTanbHbIM W NpWHAN Ha cebs
YHKLMIO OMnopsbl.

e B MbllULAX: MYyCKynaTypa HWX-
HUX KOHeYHocTen Gonee MoLwHas.

¢ pasBUTWE KUCTU PYKWU, TMBKOCTU
ee B CBSI3W C TPyAOBON AeAATENLHO-
CTblO.

« MO3roBOW OTAENn 4Yepena npe-
obnagaet Hag NULEBLIM.

e yBenuyeHuwe obbema moara.

e YenoBeKy CBOWCTBEHHa peyb
Kak cpeacTBo obLUeHus.

e yenoBek obnagaeT co3HaHWEeM
N MbILUNEHNEM.

Tabnuua 92. ‘-Ieprl cxoacTtea U pas3nnyus

yenoBeka U MnekKonuTarwwmnx

Paznuuuna Cxopncrsa
MpamMmoxoxpeHue: e MreyHble, carnbHble, NOTOBbIE Kenesbl.

+ BOJIOCSIHOI MOKPOB.

e OuddhepeHuMpoBaHHble 3yDbl (pes3ubl, KIblKW, NPUKOp-
HeBble, KOpHEBLIE).

e YeTbipexkamepHoe cepfle, CXO[HOe CTpoeHWe KpoBe-
HOCHOW CUCTEMBI.

s JErovYHoe gbixaHue, Hanudne auadparvbl.

e CXOfHOE CTpPOeHWe cKeneTa.

e TEMNMNOKPOBHOCTb,  WMHTEHCUBHLIN
M NOCTOSIHHAA Temneparypa Tena.

e Hanuuue YLIHOW PaKOBWHbI.

e Yy 4yernoBeka W YenoBekoobpasHbiX 06e3bsAH CXOAHLI pe-
syc-daktop, rpynnel kpou (A, B, C) n yenoeekoobpasHsie
06e3bsHbl BOCMPUMMUMBBI KO MHOrMM BonesHam yenoBeka.
e YEenoBEK CXOAEH C XMBOTHLIMU MO BUOXMMUYECKMM MO-
KazaTensam (XMMWUYECKUIA COCTaB KIETOK), LMTONOrNYecKum
nokasaTensam (CXO4HOe KNeToYHOE CTPOEHUE), NO NMPUHLIMMY
XpaHeHUs 1 peannsaunm reHeTU4EeCKoro Koaa.

s BHyTpUyTpOoOHOE paseuTUE 2apodbllua, BCKapMrMBaHue
AeTeHblIlen MONOKOM.

s CXOACTBO PaHHWUX CTAAUN aMBPUOHAMEBHOIO Pa3BUTUS.

obmMeH BellecTB
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TkaHu opraHuama 4yenoBeka

Ha3Batine B“nb[ CTpoeHue TKaHu MecToHaxoxaeHne DyHKLUK
TKaHu TKaHeun
FifGti KneTkn nnoTHo npune- | [NoBepxHocTb KoxM, | [oKkpoBHas, 3a-
raloT gpyr K gpyry, | potoeasg  nonfocTs, | WKWTHasA, rasoob-
MEXKNeToyHoe Belle- | NMULeBos, arnbBeo- | MeH, Bblgenm-
CTBO 0ObIYHO He paseu- | Nbl, Kancynbl Hed- | TenbHas (Moya)
3Snutenuin TO poHOB
(mMexkne- KneTtku He nnoTHO npu- | MNuieBapuTenbHas BoigenutenoHas
ToyHoe Be- | XKeneaucTbli | nerawT Apyr K Opyry, | cuctema (enygok,
LecTBo BbIpabaTbiBAOT CEKPET | KULLUEYHUK, CINIOHHLIE
noYTU nor- xenesbl), koxa (no-
HOCTbIO OT- TOBLIE KEMNe3bl), Xe-
CYTCTBYET, nesbl  BHYTPEHHEW
KneTku cekpeuunn
MAOTHO NpW- MnoTHO npunerawwue | ObixatensHble nytu, | 3awmTtHas (pec-
neratoT Opyr KNeTKM C  MHOroYMc- | MaToyHble Tpy6Gbl HUYKW  3afepKu-
K Apyry) NEHHLIMU PECHUYKaMM, BAKT  YacCTU4YKK
apuralwnummcs B oa- nbinu).
HOM HarnpaeneHuu MpogeuxeHue
AALEKNeTKU  No
Tpybam
CoegunHn- MnoTtaan Ho- O6pasoBaHa nydvkamu | CeAsku, cyxoxunus, | MokposHas, 3a-
TenbHas Vi pieisindll KOmnareHoBbIX BONOKOH | COOCTBEHHO  KOXa, | WMTHasa, aBura-
(cvnbHoe 6e3 MEXKNeTo4Horo | 06onoykM Cocynos, | TenbHas
passuTne BElLlecTBa, MEeXAy Ko- | porosuua rnasa
MeXKne- TOPbLIMW  pPACMOonoXeHbl
TOYHOrO HEMHOroYUCNEHHbIE
BelwecTsa) KINeTKW

BUONOIKA
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KOHLEHTPUYECKUMM  Kpyra-
MW BOKpYr KaHanos W CBSi-
3aHbl Mexgy cobon nnas-
MaTUYECKUMKU OTPOCTKAMM.
MexkneToyHoe BeLWECTBO
TBEPAOE (U3-32 OTIIOKEHUS
conen kanbuus)) u copep-
KUT crneuunanbHble KaHansbl
C KPOBEHOCHBIMW COCYAaMU
1 HepBamu

HaasaHue Buabl MecToHaxox-
- CrpoeHune TKaHm DYHKUMN
TKaHU TKaHeMu OeHue
Pbixnas Bo- | Pbixno pacnonoxeHHsle | Obpasyet npo- | CoeanHaeT KOoXy
3Be3agqaThie KNeTkW, nepe- | Croikn Mexay | ¢ Mblluamu, 3a-
nnetawLwMecs BOMOKHA W | opraHaMu, Mpo- | NoNHAET npome-
BeccTpykTypHas TkaHeBas | BOAALWME  NYTU | XKYTKA Mexay op-
KUAKOCT. HepeHOW cucTe- | raHamu. Ocylle-
Mbl, MOAKOXHYI | CTBNAET TepMo-
XUPOBYIO  KNeT- | perynauuio
yaTky
YuBble okpyrnble knetkd, | Obpasyetr xps- | CrnaxvBaet
nexaiume B kancynax, cpe- | LM, BXxogswme B | Tpywmnecs no-
CoegnHu- OW NIOTHOrO W TBEPAOrO | COCTaB CKeneTa, | BEPXHOCTW  KOC-
TenbHas MEXKINETOYHOro BeLLeCTBa, | ropTaHu, Tpaxew | Tei, 3awuiiaeT
(cuneHoe KOTOPOE MOXHO pe3aTb oT AechopmaLmm
pasBuTHe AblxaTenbHble
MeXKne- nyTv
TOYHOro Kueble kocTHble kneTku — | OBpasyeTt koctu | OnopHas, ABura-
BeLecTsa) OCTEeOUMTbl pacrnonaratTca | ckeneta TenbHas, 3aluT-

Has
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HazeaHue Buabl
i Txaﬂeﬁ CTpoeHue TKaHu MecToHaxoxaeHue PYHKLMH
YKuokaa coepuHuTens- | BHyTpeHHaa cpena | TpaHcnopTHast
Chib i Kpogb Hasi TkaHb, COCTOMT W3 | opraHmMama. Kpo- | (pasHocaT  Kucno-
B o u numda (hOPMEHHBLIX  3NEMEH- | BEHOCHAst U NUM- | poa4 U YIMEeKUCnbIn
(CunbHoe TOB (KNETOK) M Xuakoro | dpatudeckas cuc- | ras), obecnednsaeT
TR MEXXKNETOUYHOro Belle- | TEMbI NOCTOSIHCTBO  BHYT-
r\pnex(Kne— @@ & @ cTBa (Nnasmbl) peHHeil cpefdbl Op-
TGRS & @@ # raHmama. 3awmTtHas
SeleeTEE) ﬁ@é’ == (ummynutet). Pery-
‘@ natopHas  (rymo-
pansHas)
Coctout 13 ny4koB | CkeneTHble Mblw- | MNpOW3BONbHbIE
MonepeyHo- | MHOrOSAEPHBLIX  BOMO- | Lbl, NPUKPenneHbl | ABUXEHWUS Tena,
nonocarasl KOH (KNeTok), AMMHHOM | K KOCTAM ckeneta MUMMUKa nuiua.
oT 1 po 40 mm. Mmeet WUmeeT CBOWCTBA
nofiocaTyrd UCYEpPYeH- BO36yAMMOCTH ]
" —— HOCTb Onarogaps de- COKpPaTUMOCTU
(0oero 5 pefoBaHu CBETNLIX W
BbITF-:—H ”:b::( TEMHbIX ANCKOB
KneTog _ meeTt nonocatyt | ObpasyeT OCHOB- | HENpon3BonkHbIE
T ST NCYEPYEHHOCTb, HO ee | Hyl Maccy cepaua | CoKpaleHuss  cep-
BOMOKOH) CeppeyHasn BONIOKHA BETBATCH W AeYHon MbILLLIbI
obpasytoT efnHYyH (aBTOMaTUA  ceppn-
ceTb, 4T0 obecneyu- ua) nog PyKoBoO-
BaeT OAHOBPEMEHHOE ACTBOM BeretaTuB-
coKpalleHue U1 pac- HOW HEepBHOW CuC-
¥
cnabneHuwe  MbllleY- TEMbI
HOW Macchl

BUONOIKA
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HassaHue Buabi
. CTpoeHue TKaHu MecToHaxoxaeHue DyHKUMU
TKaHU TKaHeun
Mapkas JInweHa nonepeyHon | OBpa3ywT Mblwey- | HenpowsBonkHbie
NCHEPYEHHOCTU U OB~ | Hble CNOWM BHYTPEH- | COKpalleHus  cTe-
pasoBaHa HeDonb- | HUX opraHoB (nuiie- | Hok BHYTPEHHWX
W1MMKU  BepeTeHoob- | BapuUTenbHbIE Opra- | OpraHoB 4epe3 no-
pasHbelMWU  KNeTKamu, | Hel, cocydbl, MaTKa, | CPEACTBO  BbICLUENH
MMERLLIMMK TONBKO | MbILULbI KO)KVI) HepBHOI;I CUCTEMBI
0fIHO AApO
HepaHas HepBHble Tena HepBHbIX KkneTok | OBpasyloT cepoe W | Beicwas HepBHad
(oBriagaeT KneTku — | pazHooBpasHbl no | 6enoe  BellecTBO | AEATENLHOCTD,
cBoiicTRa- | HEVIPOHB! copme, guameTp A0 | ronoBHOTO U CMNWH- | CBA3b opraHu3va c
MA  BO3BY- |-<{- 0,1 mm. KneTtkn mme- | HOro mosra BHELUHEW Cpenow,
, 0T OTPOCTKWU: KOPOT- LEHTPbl  YCNOBHBIX
aumocT m |
A kne —  [OeHApUTLI, n ©e3ycnoBHbIX
MOCTH) ~— OJTVHHBIA — aKCOH pednekcos
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Cucrembl OpraHoB 4YenoBe4YeCKoro opraHusma
OTaoenbl HEPpBHOW CUCTEMbI

HepBHaH cucrtema

/\

LleHTpanbHas

roSIOBHOW MO3I, CrIMHHOM

MNepudepuyeckas
HEPBbI, HEPBHbIE Y3anbl

T

perynupyet

ComaTunyeckas
paboTy
MbIWL, (NOAYMHSETCS BOME Yeno-
Beka). HepBHble UMMYNbCLI OT CKe-
NEeTHBIX MbIWL UAYT B ABUraTenb-
Hble LIEeHTPbI, KOTOpble HaxoasTca
B KOpP€ rofloBHOIO Mo3ra

CKeneTHbIX

ABTOHOMHBIA UMK BEreTaTUBHbLIN
OTAEN HEPBHOW CUCTEMbI perynupyer
paboTy BCex BHYTPEHHWX OpraHoB (He
noguuHAeTcs Bone 4enoseka). Henpo-
M3BOSNLHO WHEPBUPYETCH rrajgkas myc-
Kynartypa BHYTPEHHUX opraHoB. LieHTpbl
HaxodATCA B runotanamyce

T el

CumnaTtnyecknin
oTaen ycunueaeT obmeH
BELLECTB, noebllLaeT
BO3OYAMMOCTE  MHOIMX
TKaHel, a Takke akTuB-
HOCTb MHOMMX OpraHoB

MapacumnaTtu4eckmin
otaen cnocobcTByeT BocCTa-
HOBMEHMID  M3pacxo4oBaHHbLIX
3anacoB 3Heprun, CHWXaet WH-
TEHCMBHOCTb 0BMeHa BellecTs,
perynupyet npoLecchbl XW3He-

BUONOIrKA

AEATENBHOCTN  OpraHuama BO
BpEMs cHa

MeTacumnaTn4eckuin
OTAEN HaxoOWUTCA B CTEH-
Kax camoro opraHa u yya-
CTBYeT B npoueccax ero
camoperynaumm
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AHanusaropsbl

CTpoeHue aHanuaaTopa

Peuentopbl — MNpoBOAHWK — HEPBHbLIN NYTb M .
nepeepuyecKoe 3BeHO >l npepa4m BO3BYKAESHMS ¥ VIO3roBon LUEHTP
HazeaHue
CTtpoeHue DYHKUNN
aHanusatopa

BcnomoratensHas cuctema:
OpoBw, BEKK, CNesHbIi annapar, rna-
300BUraTesibHbIE MbILLLIbI

3awwmLaT OT NbINK 1 APYIMX MEnk1ux YacTull,
OT CcOnHeuyHoro cBeTa. Crnesbl, YyBnaxHAa
rnas, cMbliBasi NOCTOPOHHWE YaCTUYKU W CO-
rpeeas ero. Mellwubl obecnevynBarT OBMKe-
HWe rnasHoro sbnoka

3putens-
HbIIl aHanun-
3aTop —
rnas

O6ono4ku rnazsa:

$ubposHan obonouka: cknepa; co-
cyouctas. CeTyatka — CBETOBOC-
npvHUMaloLLas cuctema (BHYTpeH-
Has8 oBonouka, cocTosawas u3 do-
TOPELENnTOpoB — nanoyek u konbo-
yek. B cetTyaTke ecTb MecCTo, He COo-
[epxallee peuenTopoB, OHO Ha3bl-
BaeTcAa cnenesim MNATHOM, B 3TOM
MECTE OTXOAMUT 3pUTENbHBLIR HEpB)

3awmuiaeT rmas oT XUMUYECKUX U MexaHu-
YeCKnx BO3OEeNCTBUNA

Bocnpusitue u npeobpasosaHue ceeTta B
HepBHbIe UMNynbChl. [lanoykn — peuenTopsbl
cymepedHoro ceeTta, Konbo4ku — peuenTopsb!
LIBETHOIO 3peHUs, COCPeaoTOUEHbI B LEHTpE
ceTyaTkM W oBpasyoT xentoe natHo. Kon-
Boukn obecneunBaloT AHEBHOE 3PEHWE, OHW
cnocobHbl BoCcnpuHUMaTh LUBeTa.

OnTtnyeckas cucTeMa: porosuua,
pagyxHasi 0DOonoYKa, 3paqok, Xpy-
cTanvK, CTEKNOBUAHOE Terno, BOAs-
HUCTasA Bnara

lMpenomnsaeT 1 nponyckaeT nyyn ceeTa. LieeT
pafyXKu onpegensieT LUgerT rnas.

PerynupyeT nocTynnenue ny4Yeii ceBeTa BHyTPb
rnasa.

CreknoBuaHoe Teno noaaepxueaet dopmy
rnasHoro abnoka, y4acteyeT B npenommneHum
nyyei ceeTa M hOKYCUPOBAHWUM UX Ha CETHATKY.
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HaszpaHue
aHanuzartopa

CTtpoeHue

DPyHKUUKN

CnyxoBoi
aHanvsaTtop —
yX0

HapyxHoe yxo: yllHas pakoBuHa -—
XpslleBasl, HenoAepwxHasa, bapabaHHas
nepenoHka

» 3awuuaert yxo, ynaBnMBaeT 3BYKM
¥ MX HanpaeneHue

« CoeauHsieT VYLWHYK paKkoBUHY W
cpefHee yxo. [poBoauT 3BYK

» 3ByKOBble BOMHBbI NPOXOAAT Yepes
Hapy»XHOe yX0 B CpefHee yXo

CpegHee yxo: y3kas (6apabaHHas) no-
NMOCTb 3anofiHeHHasi BO3dYyXOM, B KOTO-
PO pacrnonoXeHbl CryxXoBble KOCTOYKM:
MOJOTOYEK, HaKoBalibHA, CTPEeMeuKo,
NOABWXHO COEAMHEHHbIE Mexay coboi,
cnyxoeas (eBctaxuesa) Tpyba

« [lpoBoguT cnyxoBkle KonebaHua

« MonoTouek BocnpvHumaeTt koneba-
HWSA, nepefdaeT UX Ha HakoBamnbHI WU
CTPEMEYKO

« CoepuHseT cpefHee yxo C HOCO-
rnoTKoKn, obecnevynsaeT BbIpaBHUBaHWUE
AaBrieHus

BHyTpeHHee yxo npeacrtaBnseT cobon
NonocTb, 3anoSfIHEHHYI KMOKOCTL. Bo
BHYTPEHHEM yXe BLIOENSAT opraH crnyxa
1 opraH paBHOBECHSA

OpraH cnyxa: ynutka — cuctema nadu-
DPUHTOB, U3BUIMWCTLIX kaHanoB. Nocepenu-
He YINUTKM NpOXoauT nepenoHyartas nepe-
ropogka, cocrtosduias mu3s 24 000 Tyro
HATSAHYTLIX BOJIOKOH Pa3nnYHOW AfWHbI.
Ha BonokoHuax pacnonaratTcs LWMWH-
npuyeckne KNeTkn ¢ Bonockamu, obpa-
3ytoLiMe KOpTMEB OpraH — CNyXOBOW pe-
uentop. Cuctema nabupuHTOB 3anonHe-
Ha XWOKOCTbIO, @ TaKKe TaMm HaxoaAaTcH
CNyxoBble peLenTopbl

OeanbHoe OKHO nepepfaet konebdaHus
OT CTpemMedka Yyepes KWOKOCTb BHYT-
PEHHEro yxXa Ha BOMOKOHUA YMWUTKW.
KonebaHwa XWOKOCTU BHYTPEHHEro
yxa npeobpaayloTca CryxoBbiMu pe-
LuenTopamy B HEPBHbIE MMMYMbChbl

BUONOIKA
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Hbli1 annapar)

nuntuyeckoe. B kaxgom yrnyoneHun
pacnonaralTcs Melo4Ykn. BHyTpyn me-
LWOYKOB HaxoamTcs ocobas XKuakocTb —
aHponumdca. Ha cTeHkax MeLwo4KoB
eCThb KNeTKW — peLenTopsl

HazeaHue
CtpoeHue DYHKUUKU
aHanusartopa
AHanuzatop | CoCTOWT M3 Tpex Nonykpyrneix kKaHanos | BectnbynsapHeiin annapaTt NOCTOAHHO
paBHOBECWs] | M nNpefABepwsi, KOTOpOe AenuTca Ha | MHOPMUPYET HEPBHYK CUCTEMY O
(BecTnbynap- | ABa yrnybneHua — cdepuyeckoe M an- | NONOXEHUU Tena B MPOCTPAHCTBE U

cnocoBCTBYET NoadepXKaHu paBHO-
BECUA W MONOXKEHUA Tena B Mpo-
CTpaHcTBe

OboHATENb-
HbI aHanu-
3aTop

OpraH oGoHAHWA COCTOMT W3 HO3ApEN,
HOCOBOW MOMOCTU KM cKonneHusi oGoHsA-
TenbHbIX peuentopoB. OHM pacnona-
ralTCa B BEpPXHEeW 4acTu HOCOBOW No-
nocTu

Bocnpusitue pasgpaXeHuid raszoob-
pasHblX XMMUYECKMX BellecTs. bnaro-
paps opraHy oboHAHUS YenoBek cno-
cobeH BOCMPWUHMMATL 3anaxv U pas-
nmyaTb Mx

Bkycoeon
aHanuaaTop

Ha noBepxHOCTM sI3blKA MATKOro Heba,
3eBa, TNOTKM pPacnonoXeHbl BKYCOBLIE
peLenTopbl B BUAE BKYCOBbIX COCOYKOB
(novyek). BkycoBble peLentopbl BOCMpU-
HMMaOT 4 BKyCa: KUCINblA, CONEHLINA,
ropbkvid, cnagkuin. Ha KoHuuke sa3bika
pacnonoxeHa 30Ha, BOCNPYMHUMMALLAS
cnadkoe. Ha 3agHei noBepxHocTu (B oc-
HOBaHWW KOPHA) — 30Ha, BOCMPWHUMAD-
waa ropbkoe. Ha GokoBol U nepegHemn
NOBEPXHOCTU — 30HaA, BOCMPMHUMAaKLas
coneHoe. W 3oHa, BocnpuHUMaKLWwas Ku-
crioe, — Ha 6OKOBOW NOBEPXHOCTU A3blka

Bocnpusitue Bkyca v hopmumpoBaHue
BKYCOBbIX OLyyLleHuiA. Bkyc — cnox-
HOE oLlyLleHWe, OHO BO3HUKaeT npu
NMPUHATUN MULLKM OQHOBPEMEHHO C 3a-
naxom
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Tabnuua 96. XXene3bl BHYTPEeHHEN CeKpeLunun
Keneabl Pacnonoxexnue FoOpMOHbLI U X hyHKLMA
Mwnota- | OTgen npomexyTodHo- | BbigensetT HeMporopMoHbl (Ba3onpeccuH, OKCUTOLMH). Pe-
namyc ro Mo3ra rYNUpYOT cekpeLuurio runodusapHbix rOpMOHOB
PacnonoxeH HWKe | PocToBLIe (TPOMHLIE): COMATOTPOMHLIN FOPMOH perynupyet
MOCTa MPOMEXYTOYHO- | pocT. ['MnepdyHKUKMSA: B MOMOAOM BO3pacTe Bhi3biBaeT bo-
ro MO3ra, BblpOCT B BU- | NI€3Hb rMraHTuamM. Bo B3pocnom cocToAHUA — aKpOMETNHIO.
[e ropolwmHbl, coctouT | MunodyHums — 3abonesaHne KapruMKoBOCTb.
Mnocmz | U3 nepeaHei, npome- | PerynsiTopHbie: rOHaA0TPONHbLIE TOPMOHbI - PErynupytoT
XKYTOYHOIA, 3afiHeil Yac- | AEATENBEHOCTL MOMOBLIX Kenes, nponakTiH — ycunueaet
Teil BbIpaGOTKY MOMOKa MOMOYHBIMK XKerne3amu, TUPeOTPONHbIN
rOpMOH perynupyeTt paboTy LMTOBUOHOW »eneabl, afgpeHo-
KOPTUKOTPOMHbLI TOPMOH YCUNUBAET CUHTE3 FOPMOHOB KOPbI
HaAMoYeYHWNKOB.
Bnncbuz BeipocT  npomesxyTod- | BelaenseT ropMoH MenaTtoHWH, TOPMO3ALWNUIA OenCcTBUe ro-
HOro Mo3ra HaOOTPOMHEIX TOPMOHOB
PacnonoxeHa noBepx | Vlogocodepxallye ropMOHbI: TUPOKCUH W TPUUMOLATUPOHWH,
WuTo- | wutoBMOHOrO  XpslA | BIUSIOWME HA OKUCIUTENbHLIE MPOLECCH!, perynupyowme
BWOHaA | roptaHu, B BuOe OByX | OOMEH BCex BeLUeCTB B OpraHWame, pocT, pa3BuTve opra-
werneza | AONei, COCTOSILMX W3 | HA3MA, BNUSIOT Ha AeATenbHOCTb LEHTPanbHON HepBHOW
My3blpbKOB CUCTEMBI.
MapHble »xenesbl, pac- | KopkoBbin cnor Hagnoye4yHUKOB BblpabaTsiBaeT 3 rpynnb
nonoXeHsl Hag BepxHel | TOPMOHOB!
4yacTLlo novek. CoctoaT | *  [MOKOKOPTUKOMAbLI: KOPTU3OH U KOPTUKOCTEPOH, BIUAIO-
Hagno- | U3 AByX Crioes: Hapyx- | lWWe Ha of;')MeH BELEeCTB U cTumynupyoline obpasoBaHue
YeyHuky | HbIil — KOPKOBBIt K BHyT- | [TTUKOTEHa,
DEHHUIA — MO3rOBOIA «  MWHEpPanoKopTUKOMObl — anbOoCTEPOH, perynupyet ob-
MEH Kanus u HaTpus,
« [OJIOBblE FOPMOHBI: aHAPOreHkl, 3CTPoreHkl, NPorecTepoH
obecneynsaloT pazBuTe BTOPUYHBIX MOMOBbLIX MPU3HAKOB

BUONOIrKA
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Y KEHLWMH — SUNHK-
KM, @ y MYXKUMH —
CEMEHHUKM

Kenessbl PacnonoxeHue FNopmoHbl U nx pyHKUMSA
Hagno- | Ha BepxHux nonto- | Mo3roBoi crnol HaanoyYeYHUKOB BblpabaTtbiBaldT ajpeHa-
Ye4yHUKMU | cax noyek NMAH U HOpagpeHarnuH, NoBLILLIAKT KPOBSHOE OaBNeHue, pac-
LUMPAIT KOpOHapHbIe cocydbl cepaua U noBbIWAKT YPOBEHb
caxapa B KpoBM
Momxe- | PacnonoxeHa Hwke | OAHW KNETKW OCTPOBKOB BblpabaThbiBaOT FOPMOH WMHCYIWH,
nygoy- | xenygka. Kenesa | CHUXKaKOWKWA YPOBEHb [MNOKO3bl B KPOBU U CTUMYIMPYHOLLWIA
Had Ke- | CMELIAHHOW CceKkpe- | NneYeHb Ha NpeBpalleHue rMKo3bl B rNukoreH. Opyrue Kknet-
neaa LMW,  3HOAOKPUHHOW | K1 BbipabaTbiBaldT rOPMOH [T1HOKAroH, NOBbIWAKLLNA YPOBEHb
YacTbl JKernesbl sIB- | [MHKO3bl B KPOBU U CTUMYNUPYOLWMA BbiCTpoe pacLuenneHme
nAKTCA OCTPOBKMW | rIMKOreHa Ao rnoKo3sbl
INarepraxca, pacno-
JIOXEeHble Mo Bcei
XKenese  HepaBHoO-
MEepHO
Monoeble | CvewanHble xene- | BolpabaTtblBatoT rOpMOHbI: ACTpoOreHsl (KeHCKWEe NonoBble
)enesbl | 3bl (NapHblii opraH), | TOPMOHbLI) W aHApPOreHbl (MYXCKWME MOSoBble TOPMOHBLI),

BNMWAKT Ha pa3BuTue BTOPWYHLIX MNONOBbLIX MNPU3HAKOB W
obecne4yunBaloT Nonosyto yHKLWIO opraHuama. Y XeHWuH n
MY>X4UH BblpabaTtkiBaloTcs 06a ropMoHa, TOMbLKO B 3aBUCK-
MOCTV OT Mnona Konu4ecTBo BblpabaTbiBaeMoro ropMoHa pas-
Hoe. lMonoBble Xenesbl Y XeHWWH (KNeTku XenTtoro Tena)
BblpabaTblBaT NPOrecTepoH — ropMoH GepemMeHHOCTM, OH
3afepkuBaeT passutue OonnuKyn u cnocobeTeyeT BHeape-
HUKO OMNMOAOTBOPEHHON SALEKNETKA B CMM3UCTYH 060MNOYKY
MaTKK1, CTUMYITUPYET POCT MOMOYHLIX XKenes




Tabnuua 106.

Cucrema onopbl N ABMXXeHUA

CocTaB KocTeu

XumMuyeckun coctaB DyHKLMU
Opranuyeckve Belectea — 30% MpuaaoT KOCTAM 3MacTUYHOCTL U YNPYrocTb
HeopraHuyeckue BellecTsa: MuHepanbHble BellectBa MNpuAaloT  KOCTAM
* MUHepankHbie COnM (rMasBHbIM 0BPa3oM COMK | NPOYHOCTL
kanbuwsi, docchopa 1 marHms) — 60%;
« Boga—10%
Tabnuua 107. CTpoeHue Koctu
Yactn koctn CTtpoeHue DyHKUMK

HapkocTHUUA

ObpazoBaHa COeOWHUTENbHON TKaHbH,
NPOHU3aHHOW  BONbLIKMM  KONMUYECTBOM
KPOBEHOCHbLIX cocydoB W HepeoB. OHa
cpacTaeTcsl C KOCThH

3awmuTtHaa yHKUMA, nNuTaHue Kne-
TOK KOCTW, cHabxeHa peuenTopamMm
onesoi YyyBcTBUTENBHOCTUA. KneTku
BHYTPEHHEro crnosi HaaKoCTHUULI Mo-
cTeneHHo gensaTtcA, obpasys HOBble
KOCTHblE KNeTkW, TeM cambim obec-
neymeas pocT KOCTU B TONLLMHY

KomnaktHoe
BELEeCTBO

PacnonoxeHo noa HaAKOCTHULIEN, COCTO-
UT 13 NNacTUHOK, KOTOpLIE pacrnonararT-
cA NNoTHO npuneraa apyr K apyry. OHu
MMEeT LUMNuHapUuYeckyto dopmy 1 kak Gbl
BCTaBMEHb! OfHA B APYryto

Ob6ecneynBaeT KocTaAM  BONbLUYHO
MPOYHOCTL M NErKOCTb

['ybuaTtoe
BELLECTBO

KocTHble NNacTUHKM B HEM PacronoXeHsbl
PbIX10, MO HanpaBneHWaAM HaubonbLuei
Harpysku. [NpoMexyTku mexgy HUMK 3a-
NONMHEHbl KpacCHbIM KOCTHBIM MO3Iom (B
KOPOTKMX MMOCKUX KOCTAX W B anudmaax
ANWHHBIX TpyBYaTbIX KOCTEN)

[enaeT KOCTb Nerkov W NPOYHOMN.
KpacHblit KOCTHBIA MO3r BLINOMHAST
KpPOBETBOPHYH (DYHKLMIO

BUONOIrKA
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Tabnuya 109.

Ckener yenoBeka

B ckenete yenoreka 6onee 200 kocter. CKenet noileneH Ha oTaenbl: CKeneT ronoBbl, CKeneT
TYNOBHULLA, CKENeT BEPXHUX KOHEYHOCTEN M CKENET HUMHUX KOHEYHOCTEMN.

Otpens Koctn Twun kocTten Xapakrep
ckeneta coeAiIMHEHUs
Ckenet ronogsl (4epen) 29 kocten
Bonbuaa HenapHaa nobHas KocTb — crnepeam,
MG&ro- BMCOYHbIE KOCTU — C BOKOB, TEMEHHbIE KOCTU —
S CBEpPXY W HenapHas 3aTbINIoYHas KOCTb — C3au. HenopBwxHoe
BOW Mnockue kocTu
oTEn 3aTbInoyHas KoCcTbe MMeeT OTBEPCTUE (3aTbioY- (webl)
HOe OTBEepCTMe, Yepe3 KOTOpOoe COefUHAKTCSH
CMUHOW 1 TONOBHO MO3r)
BepxHsasl M HUXHAS YencTb, HebHble, CKyno- HenopswxkHoe,
Bble, HOCOBbIE, CresHble 1 Apyrue KocTn. Beero Kpome HWDKHEN
Nuuesold | B nuUUeBOM oTAene HacuuTbiBaeTcsl 15 kocten. ARG yenwocTty, obpa-
oTaen BepxHeueniocTHasi U HWXKHEYENCTHas KOCTW 3yIOLLUEN TMOABMK-
MUMEIOT SUYErKU, Kyaa BXOASIT KOPHU 3y6oB HOe COeANHEHWE C
KOCTAMM Yepena
Ckenet Tynosuiia
O6pasoeaH 13 33-34 NoO3BOHKOB: 7 LWENHbIX, 12 MonynogewxHoe.
rPyOHbIX, 5 NOSICHUYHBLIX, S5 KPecTUOoBbIX U 4-5 Mexay no3BOH-
KOMYUKOBLIX MO3BOHKOB. KpecTuoBLlE MNO3BOHKK Kamu (Tenamu
cpacTarTcs U obpasyroT kpecteu. Kaxabid no- MO3BOHKOB)  Ha-
Mo38O- | 3poHOK UMEET TeNo U HEeCKOMBKO OTPOCTKOB, oT- | KOPOTKMe, XOAATCA npo-
HOYHMK POCTKM, COEaMHSsCh, 0BpasyloT Ayry. Mexay | CMEWaHHbie CronKkA 13 Xpsi-
TENOM U [Yroit HaxoauTCsi OTBEPCTUE, OTBep- IREBOU THaAHI, OT0
CTUS MO3BOHKOB 0BpasyoT NMO3BOHOUHELIA KaHan, :gﬂﬁﬁ? 6”0330'
roe HaxoauTcs CNUHON MO3T. Y TMOKOCTE
1 yNpyroctb
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pyoHas
KneTka

O6pasoeaHa 12 napamu pebep n rpyauHon. Nnockue
ayroobpasHble pebpa NOABUNKHO COUNEHsTCA ¢ rpya-
HbIMW MO3BOHKaMK MO3BOHOYHMKA W crnepeawn 10 nap
BEpPXHUX pebep coeqnHATCA TMBKMMK XpALLAMA C rpy-
anHon. [OewikeHwe pebep yvacTByeT B AblXaTelbHbIX
OBUKEHUSIX

KopoTkue,

CMellaHHble,

nnockwe

Monynop-
BUXKHOE

CkeneT KOHeYHOCTEH

BepxHue
KOHEYHO-
cTU

[Mosc BEpPXHUX KOHEYHOCTEW COCTOMUT M3 Napbl NonaTtok
W nNapbl KINKD4YnL. Kntoumiubl 04HUM KOHLIOM COYNEHEHBI C
nonaTtkamu, apyrum coeamHAKTCA C I'pyﬂI/IHOI::"I

Mnockne

MNopBuxHOE

Ckenet BepxHUX KOHeYHocTel obpasoBaH MnneyeBoi
KOCTbH, COEIMHEHHOW C NONAaTKoW, npeanfnevysem, co-
CTOSILLMM W3 NYYEBON WM JIOKTEBOW KOCTEW, W KUCTHIO.
Kucth obpasoBaHa [ByMs psigamMu KOPOTKMX KOCTOMEK
3anacTbs (8 kocten), koctamu nacTes (5 kocTel) obpa-
3YIOLLKMMK ONOpPY NagoHU 1 KocTouvkamu nansues (14).

Tpy64aTteie
W KOpoTKue

MopBWXHOE

HuxHune
KOHEYHO-
cTn

MosiC HIMKHUX KOHEYHOCTEN COCTOWUT U3 ABYX MAaccue-
HbIX MMOCKUX Ta30BbIX KocTeW. Kaxoasa TaszoBasi KOCTb
COCTOWUT M3 TPeX CPOCLUMXCHA KOCTeW — MOAB3L4OLUHOM,
cepanuuHon n nobkoeol. TasoBble KOCTU BMECTE C
KpecTuomMm obpasyeT Tas, 3aluuarolnii BHYTPEHHWE
opraHbl BpOLHOR NoONoCcTN

lNnockue

Henopgeux-
Hoe

CkeneT HWXHMX KOHeYyHocTen obpasoeaH GeppeHHon
KOCTbH, FOMEHbID, COCTOSALLErM u3 DonbLioW W Manou
Depuoeklx kocTel un ctonel. Ctona obpa3osaHa ABYMS
psgamu KocTel NpeAnntocHb! (7), ogHa U3 HUX — NATOM-
Hasa KOCTb, nitocHamu (5) n kocTtodkamu nanbues (14).
KoCcTh HUX¥HUX KOHEYHOCTEN coeguHeHbl NOOBUKHO

TpybuaTble,
ANUHHbBIE

MogBuXHOE

BUONOIrKA
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Ta6bnuua 110.

MbiweyHas cuctema

OCHOBHBbI€e Fpynnbl MbILL

MpukpenneHve MbILL

roBble MbilLUbl pTa
n rmasa, Luwe4Hasqa,
Haa4vepenHad

NPUKPENMSATCA K KOCTSM depena, Apy-
MM — K koxe. Kpyroeas Mbiliua pra kpe-
NATCS TOMNbKO K KOXe

Hassanwe mbILLL OcoBeHHOCTW CTPOeHUA U hu3nonorum PyHKUUM

Mbiwubl ronoebl: | PacnonaraioTcs No YeTtbipe ¢ Kaxaol cTo- | Mpu  cokpalieHun npueoaaT

eBaTernbHble pOHbl ronoebl. [PUKPENNAKTCA OOHUM | B OBWXKEHWE HWKHIOK  Ye-
KOHLIOM K BUCOYHOWM KOCTW, OPYITMM — K Ye- | niocTb, obecrneymBas npoLecc
MncTH xesaHus

MUMKWYECKME: Kpy- | JlexaT noa Koxeil nuua, ogHMM KOHUOM | Mpu  coKpalueHWW caBuraroT

KOXYy, 0OpasylT cknagkm wu
Gopo3aabl, hopMupys MUMMKKY
nuua. OTKPLIBAOT U 3aKpbiBa-
10T POT, rnasa

Mbiwub! wewu:

noakoxHasa  rpy-
[IUHHO-KITIOUYUYHO-
cockoBugHasl, ne-
CTHUYHaA

MpuKpennATCS K Yepeny W KOCTAM CKe-
neta (rpyavHe, knwuuue)

Moagep»uvBatoT ronoBy B pas-
HOBECMK, YHaCTBYHOT B OBUKE-
HWAX TOMOBbLI U Leu, npouec-
cax rnoTaHusi U NPoU3HeceHus
3BykoB. OnyckalwT HUXKHIO
YenKcTb

Meiwubl Tynosu-
wa:
MBbILLLbI CIMHBI:

PacnonoxeHbl B HECKOMbLKO Crnoes, npu-
KpennarwTca K KOCTAM CKeneTa. ﬂ,enmcg
Ha rny60|<we N NOBEPXHOCTHbIE MbILLLbI
CMWHLI

YyacTBylOT B ABMXEHMM nO-
3BOHOYHMKA Ha3aj WU B CTOPO-
Hbl (rNyboKWe), ABWMKEHWMW rO-
NOBbI, BEPXHWX KOHEYHOCTE
W rpyaHOM KNeTKK

MbILWLUbI TPYAHBIX
CTEHOK:

Bonbwas u manas rpygHble, nepenHss
3ybyaTas npukpennaiTes k pebpam no-
natke u nnedyeeolr Koctu. MexpebepHble
MbILLLbI PACMONOXKEHbL! MeXay pebpamu

MexpebepHble  MbllULl 1
Anadparma obecneymBaioT
OblXaTensHble OBWXEHUA: OC-
TanbHble Y4acTBYIOT B [BUXKe-
HUK PYKW W ObIXaHUN




HasBaHnue mbily

MpukpenneHue Mbily
OcobeHHOCTN CTPOEHUA U (hM3NONOTHUK

DyHKUUMK

MbILLLIbI XKWMBOTA:

MpuKpenneHsl K KOCTAM cKeneTa

O6pasyloT CTeHKn OptolLHOW
NonocTuH, 3alWnLLaT BHYTPEH-
HVWE opraHbl. Y4YacTBYOT B [bl-
XaHuu, paboTe BHYTPEHHUX
OpraHoB

MbILLLLI KOHEYHO-
cTen:
MbILLLIbI BEPXHUX
KOHEeYHOCTEeMn:

MpUKpennsaTCs K KOCTAM Nosica BepPXHUX
KOHEYHOCTEN WU K KOCTSM CBOﬁO,!J.HbIX KO-
HEYHOCTEN.

Obecne4vvBalT ABUKEHNUA PYK

MbBILLLLbI HUMHUX
KOHEYHOCTEMN:

MprKPEennaTCA K KOCTAM MNOAca HUMHUX
KOHEYHOCTEM U K KOCTAM CBOBOAHBIX HUX-
HWUX KOHEYHOCTEMN.

ObecneynBaloT ABMKEHUSA HOT

Mbiwubl BHYT-
pPeHHUX OpraHoB:
cepaeYHas
MblLLLA

He npukpenneHsl K KocTsiM, 0Bpa3oBaHbl
cepAeYHoONn MbIlEYHON TKaHblo. Henpous-
BOIbHbLIA Xapakrep paboTsl

CokpalyeHue cepgua

MblLUUblI CTEHOK CO-

CyAoB, KMWe4HWKa,

Kenynka, Mblllubl
KOMXMK

Obpa3soeaHbl rMagkoin MbILIEYHONW TKAHLK),
HENPOW3BOSbHLIV XapakTtep paboTsl

Obecne4yuBaldT  COKpalleHune
CTEHOK BHYTPEHHWUX OPraHoR,
OBVKEHWE KPOBW MO BEHaM,
MALLIEBON Macchl B KMLLEYHUKE

BUONOIKA
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Tabnuuya 111.

BHyTpeHHsAA cpeaa opraHusma

TkaHeBas (Mexkne-
TOYHasA) XUOKOCTb

Tena. OHa cneuncduyHa No CBOEMY CO-
CTaBy ANA pasnuUyHbIX TKAHEWH 1 OPraHoB.,
HO NpW 9TOM XapakTepu3yeTcs NOCTOSH-
cTBOM cocTaea. Boga, pacTeopeHHbie B
HEl opraHMyeckne W HeopraHUyeckue
Bewectea, O,, CO,, npoaykTbl obmeHa,
BbIJENMBLUMECS U3 KNEeTOK

pe3 CTEeHKU Kanun-
NAPOB W KOHEYHbIX
npoayktoB obmeHa
BELLECTB

= CocraB MecTo

= DYHKUUKU

m MecToHaxoxaeHue obpazoBaHuA FHEL
HaxoauTca B MeXKNeTouHbIX npocTpaH- | ObpasyeTcs n3 | M3 TkaHeBOW XWOKOCTW
ctBax. OOLEM TKAHEBOW XWUOKOCTW Ye- | nnasmbl KpOBHW, | KNETKWU nonyyarwT nuTa-
noeeka coctasnseT ~ 26,5% OT Macchl | npoHukawowWwen Ye- | TenbHble BELLECTBA,

a oTAaKT NpoayKTel 06-
MeHa BewecTB. Yactuu-
HO TKaHeBas XWAKOCTb
nocTynaeT B KpOBb, 4ac-
TUYHO B NUMdy

Inmdpa

MonynpospayHas XWOKOCTb,  LMPKYNu-
pylowaa B numdarnyeckon cucteme.
Numda copepxmt B 34 pasa MeHblue
Oenkoe, 4em nnasma KpoBW, COCTOWUT W3
numdponnasmel (Boga, benkm 1-2%, 2%
XXMPOB U ApYrMe BellecTea) U (PopMeHHBIX
3MeMeHTOB: NMMMEOLIMTOB M NENKOLMTOB

ObpasyeTca U3 TKaHe-
BOM KWMOKOCTW, BCO-
casLLelcs Yyepes CTeH-
KM nuMdarnyecknx
kanunnapoB. Jlumdo-
UMTEl — B numdatnye-
CKUX y3nax

YyactByeT B npouecce
MMMYyHUTETa,  3alumuias
opraHuam ot BonesHe-
TBOPHbIX MWKPOOPraHma-
MoB. dunbTpyeT U obes-
3apaxuBaeT  TKaHeBYIO
KNOKOCTb

KpoBb

Haxoputca B KpoBEHOCHbIX cocyaax. He
BCA KPOBb LMPKYNUPYET Mo Teny, YacTb
KpoBu ~ 40% HaxogMTcsa B AENO KPOBU, B
Kanunnapax U BeHax rneYeHy U cenes3eHku
XKugkas coeguHuTenbHasi TKaHb, CO-
CTOSIL@s W3 XWIOKOM 4YacTh — nra3mbl
(90-92% Bogbl, Benku, Xupbl, rMOKO3a,
MWHeparnbHble conn) U hopMeHHbIX ane-
meHTOB (50-50% oT obvema KpoBu):
3PUTPOLIMTOB, NTEUKOLIMTOB, TDOMGOLIMTOB

O6pasyeTca 3a cyeT
norfoweHnsa  opra-
HW3MOB  OpraHuye-
CKMX W HeopraHude-
CKMX BELLEeCTB.
dopmeHHble  ane-
MEHTbI B CeneaeHke,
KPACHOM  KOCTHOM
mosre, numdaTtnye-
CKMX y3nax

B3aumocea3s Bcex opra-
HOB B LIENIOM C BHeLUHeWn
cpefoW, nuTatensbHas,
BblAENWTENbHANA, 3alunT-
Haq, perynatopHas




MMMYHHTEET — cnocob 3aWTbl opraHuama OT GOHGBHGTBDDHHX MWKPOOPraHM3moB 3a

BblpaboTKKn aHTUTEN.

Bugbl n MMYHUTETA

/\

BpoxneHHbI (BMAOBOW) —
HacnenyeTcsl pebeHkom oT
maTepu

cHeT

MpuobpeTeHHbLIN (MHAVBUAYANbHBIR) —
NosIBNSETCA Nocrne NepeHeceHHoro 3a-
oneeaHus)

Y

EcTtecTBeHHbIN —

BblpabaTbiBaeTCS B NPOLECCE NepeHeceHnst UH-
dhekumoHHoro 3abonesanma (KOKMoLLA, KOpW, BET-
PSIHOW OCTbl), KOTOPbIM He DONET BTOPOW pas

McKyCcCcTBEHHbBIN —
BblpabaTtbiBaeTCs nocne NpyWBMBKA UMK
neyebHoN ChIBOPOTKK

Y

AKTUBHBIN —
nosiBNsEeTCs nocne npueMBekK. MNpuBMBKA
Bbl3blBaeT obpasoBaHWe aHTUTENn npo-
TVB 3TOro 3abonesaHus, NOSTOMy Yeno-
Bek nubo He 3abonesaeTt, nubo nepe-
HocuT BonesHb B ocnabneHHon chopme

[laccuBHbIA —
nosBNAETCA NPU BO3ASACTBUM NEYebHOW CbiBO-
POTKM, NOMYYEHHON U3 NNasmMbl KpOBKM BOMNEBLUMX
XXMBOTHLIX MNK YEnoBeKa 1 codepxalleit Heob-
xooumele adtutena. Cpasy nocne BBeAgHUS
CbIBOPOTKUW MNOSIBNAETCH MMMYHUTET, COXPaHAET-
cAa 4—6 Hepenb

BUONOIrKA
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Tabnuua 114.

KpoBeHoCHas cuctema

obneryarowme npoxoxgeHne BellecTB Yepesd CTEeHKY Ka-
nUNI[poB B rnpouecce obmeHa BellecTB

=
I
g CrtpoeHue DyHKUMN
(@)
[onbIn MbllLUEYHBIN OpraH, COCTOALMKA MX 4-X KaMmep —
OBYX npefcepavi (nesoro M Npasoro) U 08yx xeryooy-
koe (nesoro u npasoro). CTeHka cepaua cocTouT u3 3-x
Q i
CNOEeB: anukapa, Mnokap, aHO0KapT.
= ua PA: MUOKSPA, SHOOKAP : Mepeka4ynBaHue KpOBU
a | Mpencepanss 1 kenypodky cBA3aHbl Mmexay coboi
& | npeacepaHo-xenyaoukoBbiMM  oTBepcTUsMK.  OTBep-
CTVA 3aKpbIBAKTCA CTBOpYaTbiMK knanaHamu. Kpome
CTBOpYATLIX KNanaHoB cepALe UMEET NonynyHHble kra-
naHbl B BUAE TPEX KapMallKoB | B
Cocyasl NO KOTOPLIM KPOBL TEYET OT cepAua K opraHam.
& YA P P PAL P Mo apTepuam TeyeT apTepwu-
© =| Camas kpynHas apTepus — aopTa. [lo Mepe yganeHus ot
5= anbHas KpoBb, HAaChILLEHHAS
< © cepAua apTepun BETBATCS U CTAHOBATCA TOHbLUE, nepe-
Kucrnopoaom
XOOST B Kanunnapel
5 | Cocyapbl, MO KOTOPBLIM KPOBb ABMXETCA K cepauy ot op-| [Mlo BeHam TedyeT BeHO3Has
& | raHoB. Menkue u cpegHWe BeHbl CHaGXeHbl knanaHamu, | KpoBb, HAaChILEHHasa yrnekuc-
@ | npensaTcTByOLWMMI OBPATHOMY TOKY KPOBW M0 COCYAaM MbIiM ra3om
Menkve KpoBeHOCHble COCyAdbl, apTepuarnbHble Kanum-
5 | 19Pbl NEPEeXoAsAT B BEHO3HbIE Kanunnsapbl. CTeHka Ka- | Yepes CTeHkM  Kanunnsapos
o | NUNNSAPOB COCTOMT M3 OAHOMO CMOSl MMOCKUX KMETOK 3H- | OCYLLeCTBNSKTCH 0BMeHHbIe
®
S | AoTenus (onuTenuanbHasa TkaHb). TOMWMHA CTEHKW Ka- | NPOLeCChl  MeXdy KpoBblO WU
S | nunnsapa ~ 0,005 mm unu 5 mkm. B membBpaHax Knetok | TkaHbto. CKOpOCTb  ABUNEHMS
@ | CTEHKW KanunnspoB eCTb MHOrMOUYMCNEHHbIE OTBEpCTWA, | kpoBW B Kanunnspax — 0,5:107
b

m/c (0,5-1,2 mm/c)




569

Tabnuua 114.

Kpyru kpoBoobpalyieHus

Kpyr kpoBoobGpa-
LeHus

Cxema OABWMXeHUS KpoOBHM

BonbLuon kpyr
KpoBoobpalyeHus

JleBuilt Xenygoyek = aopTa = apTepuanbHblie Kanunnsapbl (BEpxHWE ©
HWXXHUE KOHEYHOCTW, BHYTPEHHWE opraHbl, cepaeyHas Mblllua, Mo3r)
= BEHO3Hble Kanunnspbl (COBMPAKT KPOBb OT HWKHER YacTu Tynosuwia
1 OT BCEX HEMNapHbIX OPraHoB OPIOLLIHOM NONOCTU) =  BOpPOTHas BeHa (0bpa-
3yeT CeTb KanunmnspoB B MeYeHu, rae NpoucXoanT Oe3WHTOKCUKALWA KPOBW)
=  BEPXHAS W HWKHSA nonasi BeHa = npasoe npeacepaue. KpyroBopoT
KPOBW NPOUCXOAUT 38 23 MUHYTHI.

Manbi Kpyr kpo-
BOOBpaLLeHua

MpaBoe npeacepave = MpaBbii KeNyaoYek = nerodHble aprepun (npa-
BOE U NEBOE Nerkoe, rae BeHo3Has KpoBb NEpexofuT B apTepuansHylo, oT-
AaeT yrnekWcnbid ra3 U HacbIWAaeTcsl KUCINOPOAOM) =  NErovHble BeHb
= nesoe npeacepaue. KpyroBopoT KpoBM NPOUCXOAUT 3a 4 cekyHAbI

Tabnuuya 115.

CepaeyHbIn LUK

Onurens-
bi| I usi P YKKN BUXEHU 7]
®da3z peacepa enyaouK HOCTB thazbi a eHune KpoB
I Cokpaulenne | Paccnabnenuve 01c M3 npencepaniit KpoBk OBWKETCA B Xe-
(cucrona) (onactona) ' NYO0YKNM Yepes CTBOPYATLIE KaHanb!
M3 XenyqoukoB KpoBb [IBVKETCH B aop-
I Paccnabnenve | CokpauieHue 03¢ Ty W MEerovHyr apTtepuio (oHa pacxo-
(omnactona) (cuctona) : OUTCH Ha ABE apTepuu) Yepe3 nonynyH-
Hble KnanaHbl
KpoBb YacTuyHoO 13 npeacepavini nocTy-
I Paccnabnenue | Paccnabnexwe 04c P PEACSPR y
naeT B Kenyao4ku

BUONOIrKA
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Perynauua pabotbl cepgua

HepBHas perynsums

i—i

—

F'ymopanbHasa perynsaums

l—‘

V. —

napacumnaTuyeckad —
ocnabnset u
3ameansiet paboty
cepaua

cuMnaTuyeckKkasd —
yCcWUnvBaeT v yyaliaeT
paborty cepaua

agpeHanuH — ropMoH
HaAMNOYEYHIKOB,
BbI3bIBAET YCUINEHWE
¥ yyalleHve paboTbi
cepaua

WoH K* —
3amepgnser
paborty
cepAaua

noH Ca* —
yyallaeT
paboty
cepaua

ObixaTenbHana cucrtema
3HavyeHue abixaHus

1. ObecneveHne opraHMamMa KUCIOPOOAOM (02) M ucnonb3oBaHWe ero B OKUCNUTENbHO-

BOCCTAHOBUTENbHbIX peakuusax.
2. OkucneHune (pacnag opraHuyeckux CoOeUHEHNA ¢ ocBobOXAEHWEM IHEPIN, HEODXOAUMON

NS OCYLLECTBNeHWUSA NPOLIECCOB XU3HEAATENbHOCTM ((hU3MONOrMYyecknx NpoLeccos)).
3. OBpasoBaHne U yaaneHue us opraHuama usbbitka yrnekucnoro rasa (CO,).

4. YnaneHwe HEKOTOPbLIX KOHEYHbIX NPpoayKTOB obmeHa BeLleCTB. Hanpmmep: napoB BOAbI,
cepoeoaopoaa, aMmmMmmuaka u Apyrux ra3os.

|

| Bupbl gbixaHus |

BHeluHee (raz006MeH B opraHax) — no-
CTyNneHue B OpraHvMam Kucrnopoaa
1 Bblgenenue yrnekucnoro rasa (CO,)

BHyTpeHHee (ra3oobmeH B TKaHsAX) — KUCIoOpop,
yyacTeyeT
B OKUCMEHWUW OPraHUYeckWx BELLUeCTB, Npu 3TOM
0CBODOXOAETCA BHEPrus, KOTOpasa WCMonb3yeTcs
B MPOLIECCaX XM3HEAEATENbHACTM OpraHu3MoB

nocrtynaetr B

KNETKN

TKaHeR,
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Tabnuua 116.

IbixaTenbHaa cucrema

OpraHbl CtpoeHue DyHKUUU
Bozayxo- | PazpensieTcs KOCTHO-XPSILLEBOW MEperopofkon | YenaxkeHue, corpeeaHue (3a
HOCHbIe Ha npaByt0 U NEBYH MOMOBUHbLI, UMeLLNe U3BK- | c4eT BOoNbLIOrO  KonuyecTea
nyTu NNCTbIE HOCOBbIE XOAbl, YBEMWYMBaKLIME MNNO- | KDOBEHOCHbLIX COCYA0B W Xenes).
Hocosaa Laab NoBepxHOCTW HOCOBOW nonoctW. Hocosbie | Obeszapaxueadue (cnuss 3a-
HONOCTL X0[bl BLICTNAHblI PECHUYHBLIM anuTenvem, obunb- | AepxvBaeT u obe3Bpexusaer
HO cHabXeHbl KPOBEHOCHLIMU COCYdaMu U Xene- | MMKpoDbl, HenpepbiBHO yaa-
3amu, BbIOENALWNMKY CNn3b NFcb M3 HOCOBOW nonocTh Bna-
rogaps MNOCTOAHHOMY [OBMWXKe-
HWK PECHUYEK)
Hocornotka lMpoBoguT BO3QYX M3 HOCOBOW
NosfioCTU B ropTaHb
[opTaHb MmeeT BMO BOPOHKW, CTEHKW KOTOpoW obpasosa- | [posBeaeHne Bo3gyxa U3 HOCO-
Hbl HECKONbKMM XpsdAwamu. Bxog B ropTaHb BO | IMOTKM B Tpaxew. 3awwmrta
BpEMS NOTAHWS 3aKpbiBAETCs XPSLUEBbIM Hal- | BEPXHUX [AbIXaTenbHbiX nyTei
ropTaHHMKOM, YTOObLI YacTWYKKM MUK HEe Mornm | oT nonaganus nuwm. Obpaso-
nonacTtb B BO3[yXOHOCHbIe nyTu. Mexay xpsuja- | BaHMe 3BYKOB 33 CYeT ronoco-
MW FOpTaHW HaXOOATCS CIN3NCTbIE CKNagkn — ro- | BbiX CBA30K
NOoCOoBbLIE CBA3KHK, ﬂpDCTpaHCTBO mMexagy HUM Ha-
3bIBAKOT rONOCOBON LENL
Tpaxes WmeeT Bua Tpybkw, nepedHss creHka koTopoi | CBoDOAHOE MPOXOXKAEHWE BO3-
obpasoBaHa xpslleesiMW NONyKoNbLamun, coefu- | ayxa k bpoHxam
HEHHbIMKU Mexy coBoil CBA3KAMW W MbILLILEMMN.
3agHAs CTeHKa Tpaxeu MArkas, oHa npuneraet K
nuiesony W He MeLIaeT MPOXOXOEHUIO MALLN.
BbICTﬂaHa MepuaTterbHbIM anutennem

BUONOIrKA
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OpraHsl

CtpoeHue

DYHKUUN

BpoHxu

[lBa BpoHxa, obpasoBaHHble XPALEBbIMWU KOSb-
uamu, BbICTNAHHbIE MepuaTenbHbIM INUTENUEM.
B nerkux BeTBATCA Ha Menkue GpPoHXM, Xpsle-
Bble KOnbLa nocteneHHo ucyesawT. Camble men-
Kne paspeTeneHuss OpPOHXOB — BPOHXMOILI

[BmxeHne BO3Oyxa B nerkue.
OuunllieHne Bo3ayxa 3a cyeT no-
CTOAHHOIO ABUXEHWA PECHUYEK

Ilerkne

CoCTOAT M3 NEroyHbIX Ny3bIPpbKOB — anbBeon —
NEeroYHbIX Ny3blpbkoB, 0Opa30BaHHbLIX Ha KOHLUAX
BpoHxoB. CTEHKM anbBeos onneTeHbl CETKOM Ka-
nUAIAPoB W 06pasoBaHbl OAHOCMNONHON anuTenu-
anbHoii TkaHblo. OHa BblaenseT Ouonornyeckm
aKTUBHblE BELECTBa, BbICTUNAOLIME TOHKOW
NMAeHKOW BHYTPEHHIOW MNOBEPXHOCTL anbBeor.
OHa He gaeT cnunatbes Nysbipbkam M obesspe-
KMBAET MUKPOOPraHW3Mbl, NpoHUKaolme B ner-
kne. «OTpaboTaHHasa» nieHka BbIBOAMTCH Yepes3
BO3[1yXOHOCHbIE NYTU B BUAE MOKPOThI WK «ne-
peBapuBaeTcay nerovyHbiMu daroumtammn. CHa-
PYXW KaOoe Ierkoe MoKpbITO COefUHUTENBHOT-
KaHHOW JleeoyHoU nnespoll. BHYTpeHHAs cTeHka
rPYAHOW  MOMOCTWM  BbICTNAHA  MPUCTEHOYHON
nnespou

B nerkux ocyliecrsnaerca npo-
Liecc rasoobmeHa.

Jlerkne aenawTCA OpraHoM Bbl-
neneHud, Bbiaendada Boay, yrne-
KUCIBIA ras u HeKOoTOopbIe gpyrue
NpoAYKTbI obmeHa BellecTs
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Perynauusa gbixaTesibHbIX OBWXEHUN

HepBHas perynsaums

l—l

—

lN'ymopanesHas perynsuus

Y

BO3JENCTBUIN, a TaKkkKe

apyrux chaktopos

[bixatensHblil LEHTP (LUEHTP
BLOXA 1 BblOXA) HAXOOUTCA B
npoaonroBaTtom oTaene
ronoBHoro mosra. Pa6ota
ObIXaTenbHoro LueHTpa 3aBucuT
OT BonesbIX 1 TemnepaTypHbIX

apTepuanbHOro gaBrieHU4,
NeKapCTBEHHLIX CpencTB U

Kopa 6onbLumnx

nonyLuapuii rofioBHOro
MO3ra Nno3sonseT

NpPOV3BOSILHO
3a[epxuBarTh,
U3MEHSATE PUTM

U ryBuHy OblXxaHus

Mpu yBENUYEHUM B KPOBK
KOHLeHTpaL/Mm1 yriekucrnoro rasa
(CO,) Bo36YaAMMOCTb AbiXaTesibHOro

LleHTpa MNoBbILWaeTCs — AblXaHue
yyauwiaetcs. [MNpy yMeHbLLEeHUA
koHueHTpauum CO, Bo3byaumocTs

ObIXaTenbHOro UeHTpa CHMXaeTCA

NMuweBapuTenbHaa cucrema

lMuuesaperne — 310 CIOXHbIA NPOLIECC, B X0A& KOTOPOro NOCTYNUBLIAS B OPraHvuam nuiwa
noapepraeTcd MeXaHU4eCKon U XUMUYECKON 06pa60TKe, BCacblBaHWe nepepaﬁoTaHHblx BellecTB
B KPOBb W BblAENEeHNe HapyXy TBepabiX HenepeBapeHHbIX OCTaTKOB.

JTanbl NULWeBapeHus

MexaHunyeckas obpaboTka nuLLu.
MpoucxoauT B POTOBOI NOSIOCTM — U3MENBbYEHME NULLY (NEPEXEBLIBAHNE) U YBNAXKHEHWE

Y

Xunmmndeckasi obpaboTia nun.
MpoucxoauT nog AencTBMEM NULLEBAPUTENBHBLIX COKOB B Pa3fvyHbIX oTAenax
NULLEBaPUTENBLHON CUCTEMbI

BUONOIrKA
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nMI.I.IEBapVITeJ'I bHaA cucrema

Otoen

OpraHbl, cTpoeHue

DyHKUMN

PoTo-
Bas rno-
nocrtb

3ybbl 32: 4 pesua, 2 knbika, 4 manbix U 6
BonbLUMX KOpPEHHbLIX 3yOOB Ha Ka)aoi
YernwcTu.

A3bIK — MbIWEYHBIM opraH, MNOKPLITEIA
CMU3NCTON 060NOYUKON.

CnitoHHble xenesbl (3 naphbl). OKOMoyLU-
Has, NoAbA3LIYHAS, NoAYEntoCTHaS

B poToBoit nonocTy nuiLa noaBepraeTca Mexa-
HUYecKon obpaboTke — NepexeBkiBaHWUIO 1 cMa-
yuBaHuio crnioHor. CnoHa obesBpexnsaer,
cMayueaeT 1 0DBONaKMBAET KYCOYKW NUK, ob-
pasys NULEeBOr KOMOK. B poTOBOM NOMOCTH NMoY-
TW HE MNPOUCXOAMT BCACLIBAHUS NUTATENbHBIX
BeLUecTB. HA3bIK — opraH BKyca 1 peyu

[noTka,
nuLe-
BO/A

BerHﬂﬂ HacTbk NULLEeBapUTeNnbHOro Ka-
Hana npeacraenset coboi Tpybky anu-
HoOW 25 cMm. BbicTraHa nnockum anute-
nmem

MpornatblBaHve nNWLUKW, NpPOTaNKUBaHUE nuLle-
BOr0 KOMKa B >Xenyaok bnarogapsi nepucransTu-
ke (BonHoobpasHbIM COKPaLLEHNSIM CTEHOK)

HKeny-
0K

PacwmpeHHas 4acTe NULLIEBAPUTENLHO-
ro KaHana, HanoMuHarowasa ©Gonbly
rpywy. Bmectumocteio fo 2-3 1. CTeHkn
COCTOAT M3 rMagKkol MbILLEYHON TKaHW,
BbICTNaHbl  CMU3WUCTBIM  BMUTENKEM,
CKINaIkM KOTOPOro cofepxart okono 35
MITH enes

B >kenyake nvila nepemMelunsaeTcsl 3a cYeT co-
KpalleHua CTEHOK W Janee noAasepraeTca nu-
LieBapeHntio. PepMeHT Kenyaka nencuH paciue-
nnsietT GenknM 4o NenTUaoBs, Nunasa — X1pbl Mo-
noka. Peakuus xenygka kucnaa. B kenyake
YaCTMYHO BCACLIBAKOTCA BOAA, MMOKO3a, aMUHO-
KCIOTbI MONMOYHBIX BENKOB, MUHEpParbHbIE COnm

Kunwey-
HUK

[BeHaguaTvnepcTHas KMWka — Haqanb-
HbliA OTAEN TOHKOTO KWLIEYHMKA OrVHON
no 15 cm (gBeHaguate nanbueB — nep-
CTOB, CMOXEHHbIX B pAd). B Hel oTKpbI-
BaKOTCS NPOTOKU MOKENYA0YHOW Kerne-
3bl W KEn4HOro ny3bips. YKeneaucTbin
3NUTENUI BbipabaTbiBAET KULLIEYHBIA COK

B ToHkoW kuwke nepesapueaetcs 80% bBenkos,
no4yty 100% xupos 1 yrnesogoB. PepmMeHT coka
NOAPKENYA0YHON Keneabl TPUNCUH pacLiennsieT
GEJ'IKI/I A0 aMUHOKWUCNOT, nunasa — KUPbI Ao mu-
LUepuHa 1 XXUPHbIX KUCNOT, amMminasa — yrnesobl
110 IMoKO3bl. Peakuus cpeapl LienovHas
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OTnen

OpraHbl, CTPOEHUe

DYHKUMU

Kuiuey-
HUK

TOHKWIA KALLIEYHUK — camas anvHHas
YyacTb NULLEBapuTenbHoW Tpybku Ao
6 m. ObpaszyeT B BPHOLLHOW NOMNOCTU
MHOro netene. Cnuancran obonoyka
BblpabaTbiBaeT KWLUIEYHbIA COK, 0b-
pPasylT MHOXECTBO BOPCWHOK, yBe-
nuYMBaKLLIKMX NMowaaL nepeBapu-
BalOlLEN W BCaCbIBAKLEN NOBEPX-
HocTn. K BopcuHakam nogxoadaTt
KpOBEHOCHble U numdaTndeckue
kanunnsapbl. CteHkn o6pa3oBaHbl
rMagkol MbIWEYHOW TKaHblO, CMo-
coBHOWM K nepucTanbTUYECKUM [BU-
XKEHNAM

MuwerapeHve naeT B ABa aTana:

| — nonocrtHoe nuilesapeHWe, NMPOWCXOAWT pac-
LenneHne BeLllecTB Nof BNUAHWEM nNULLEBapu-
TenbHbIX COKOB B nonoctu kuwwku.ll — npucteHou-
Hoe nuLlieBapeHue — NuTaTenbHble BellecTBa ne-
peBapuBaloTCs Ha MeMBpaHax BOPCUHOK, Ha KO-
TOPbIX HAX0o4AWTCA BonbLIOE KONMUMYECTBO MOoneKyn
depmMmeHTOB. BeackiBaHue BeLecTB B OCHOBHOM
NpOMCXOOMT B TOHKOM OTAerne KulieyHuka. Amu-
HOKMCNOTbI, [MOKO3a BCacblBaeTCs B KPOBb (B
KPOBEHOCHbIE Kanunnapbl BOPCUHOK). [Muuepwu-
Hbl, COMW WPHbLIX KUCMNOT BCACLIBAIOTCA B NUM-
dhaTuyeckmne Kanunnspsl BOPCUHOK. Takwe yepes
BOPCUHKWM KMLLEYHWMKa BCAcCbIBAKOTCA BOAA, MUHE-
panbHbIe BeEWeCTBa

Cnenas kuLIKa — y4acToK Mexdy TOH-
KO W TOJICTOW KWLLKOM, MMeeT hopmy
MeLLKa 1 YyepeeobpazHbI OTPOCTOK 8—
15 cm — aneHauke.

TNumdhaTuuyeckme KNeTkN NPUHUMAKOT y4yacTue RO
BCEX 3alLMTHbIX peakuuax opraHuama. Mpu nona-
AaHUW B anneHauKe HenepeBapeHHbIX OCTaTKOB
MWLM BO3HWKAET BOCMAneHwe anneHgukca — 3a-
SoneBaHve anneHanunT

ToncTeld KALWEYHUK, KOHEYHLIW OT-
hen  nuuieBapuTencHoW — TpyoKu,
umeetT anuHy ot 1,5 go 2 m, gua-
MeTp B 2-3 pasa Oonblie, 4Yem y
TOHKOW  KUWKKW.  BeipabatsiBaer
TOJIbKO CNKA3b. I'Ipﬂmaﬂ Knilka 3a-
KaH4nBaeTcd aHallbHbIM OTBEepCTUu-
em

B Toncroit kuwke obpasyloTca Kanosble Maccehbl,
KOTOpbIE BLIOENATCA 4Yepe3 aHanbHoe OTBeEp-
cTue. ATOT NpPoLEect 3aHUMaeT okono 12 u., 3a 310
BPEMSI MPOVCXOAWT BCachiBaHWE BOAbl, BUTaMUHA
K 1 muHepanbHbix BellecTB. >Kenesbl TONCTOro
KulleYHuKka BblpabaTbiBaloT CNn3b, 0bneryawLlyo
NPOXOXOEHNE KanoBblX Macc. baktepuu Toncroro
KALIEYHMKA pacLUennarT KNeTyaTky U CUHTE3UpY-
0T BMTaMuHbl rpynnsl K n B. YMeHblleHue nnu
YBENMWYEHWE YUCIEHHOCTU BakTepuid Bbl3biBaeT
PACCTPOMCTBO KULLEYHUKE

BUONOIrKA
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Tabnuua 119.

NMuweBapuTenbHbIe Xenesbl

MuweBapwu-
TenbHbIe
wenesbl

CTtpoeHue

DyHKUMN

YKenesbl
wenyaka

Menkue (ofHOKNETOYHbIE) Xene-
3bl CIUM3WUCTONO IMNUTENWUS XKenya-
ka. OfHu KneTku BoipabaTbiBalOT
CONAHYK  KWUCNoTy, Apyrve -
depMeHTbl U1 MYKOWAOHBLIA CEKpeT
(cnu3e)

BblpabaTtbiBaloT KenyaouHbld COK, coaep-
Xalyin consHyo KMcnoTy. PepmeHT nencuH
pacwennseT cnoxHele 6enku go Gonee npo-
CThbiX, Nnunasa — »upbl monoka. Cnuss 3awm-
LaeT obonoYKy Kenyaka oT MeXaHU4eckux u
XUMUYECKUX pasfpakeHui

Momxeny-
Jo4Has
xeneaa

KpynHaa >kenesa rpo3abeBUOHOM
dopmbl, 10-15 cm gnvHoii. Pazge-
neHa neperopoakamy Ha HecKombKo
ponek. OcHoBHas Macca >Keresbi
BbIAENSET KENYAOYHbIN COK.

BulpabaTbiBaeT nogkenyqoudHbIi COK, KOTO-
pbI MOCTYNaeT B KULIEYHWK W y4acTBYET B
npoLecce NULLIEBapeHns

[MevyeHb

Camas kpynHas nuuieBapuTenb-
Haqa xenesa, maccon go 1500 r.
CocToMT M3  MHOrOYUCAEHHBIX
XEenesaucTbIX KNeToK, MeXdy Ko-
TOpPbIMW  HAaXOOWTCHA  COEOWHU-
TenbHaa TKaHb, XEen4Hble NpoTo-
KA, KPOBEHOCHbIEe U numdarnye-
ckne cocyabl. Ken4yHele NpoTOKK
OTKPbLIBAKOTCH B JKEMYHbIA nNy-
3blpb, rae cobupaeTtcs Kendb.
Kenyb — XNOKOCTb XenToBaToro
unu 3eneHoBatoro ueera, Cco-
OEepXUT 0Dbe3BpeXeHHbIe TOKCUY-
Hble BeLLecTBa, WMEET ropbKuii
BKYC U LLENOYHYIO peakuu1io

BruipabaTbiBaeT wenuyb, KoTOpas ckannuea-
eTcs B Xen4yHoMm nysbipe, U3 KOTOPOro nocTy-
naeT no NpoToKy B kUMWeYHuK. XKenyb co3na-
eT LUeNnoYHyl cpely B KULIEYHUKE, aKTUBU-
3upyeT OelcTBME nNULLEeBapUTENLHLIX dep-
MEHTOB, YCUIMBAET COKOOTAENEHWE MNomKe-
NyAOYHOW Kerneabl, pacluennsaeT Xupbl Ha
Kannu obneryas wux nepesapuBaHue, CTUMY-
nupyeT cokpalleHue CTeHOK TOHKOro Kulieu-
HUKa, 3a0epPXXMBAET THUIMOCTHbIE NPOLECChl B
KnweyHuke. bapbepHaa QYHKUMA NeyYeHn
3aknyaeTtcs B 0be3BpexunBaHni TOKCUYHBIX
BeLLecTB KpoBu. B neveHu rnwkosa npeepa-
LaeTca B MUKOreH, noj BO3AeWCTBUEM rop-
MOHa WHCYINHA




OOMeH BeLecTB 1 3Heprum

ObmeH BellecTB — 3TO CNoOXHas uerb npeBpameHMﬁ BeuwlecTB B opraHMame, HaduHas
C MOMEHTa NOCTYNNEHWA U3 BHELLHEN cpelbl U KOHYas yaaneHueM KOHEYHbIX NPOAYKTOB pacnaja.

Ob6meH

| '

Mnactuyecknin obmeH (accumunaums) —
npoLecc yCcBoeHUs! BELLECTB 13 cpeabl
M CMHTE3 Ha MX OCHOBE CODCTBEHHbIX,

CBOWCTBEHHbIX JAHHOMY OpraHn3my.
MNpouecc naeT ¢ 3aTpaTon IHEPTK.
lMpeobnagaet B Monogom Bo3pacTte

JHepreTUyeckuin obmep
(auccumunayma) — npouecc pacnaga
CNOXHbIX BeLWeCTB Ha Bonee npocThle.
Mpouecc naeT ¢ BbiAeNeHUeM aHepruu.
Mpeobnagaet B NOxUNoM Bospacre

Perynauua obmMeHa BelwecTB U 3Heprum

—

MymopaneHas (3HOOKPUHHbIE Keneskl) —
HepeHas (LeHTp — runotanamyc) — B perynsuuu y4acTeyoT ropMOHbI, BNUSIs
perynupyeT obmeH BellecTs, Benkos, Ha NMPOHULAEMOCTE MembpaH, akTMBU3W-
KNPOB, YINEeBOAOB, BOAbI, MUHEPalb- pys hepmMeHTaTuBHbIE CUCTEMbI Opra-
HbIX coneii, o6meH Tenna u noTpebne- HWU3Ma, TeM CambiM BNWAA Ha paboTy op-
raHoB, CWUCTEM OpraHoB W oOpraHuama
HUEe NULLIK B LIeNoM

577

BUONOIrKA
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/

O6mMeH BewecTB B OpraHu3me

Kucnopog
Jerkne
Kpoeb
TrkaHu
KneTku

MuToxoHa-

pun

BeulecTtBa,u noctynawLyme B

Y

Boga Muwa
Mnasma /*\
Benku Hupbl Yrnesogsl
TkaHu
AMWHOKNCIIOTHI MmuuepuH niokosa
KneTku K 1 XUpHbIEe &= T
HSTEM KUCIOTh! || MnukoreH || [nioko3a
PacTeopeHme /\ St B Ne4YeHu B KPOBMU
Y”ECT”E B || NocTpoenue || MepeoGpaso- OB e
I;je Mee(')-lTeB Apyrux BaHWe B XUpPbl KUPOB [Miokoza
= 6enKoB W FAVKOTeH ~_
opraHongoB / \
FnukoreH | | 3anackoit PacwenneHve
KUp
PaculuenneHve \/
|
2 | | H20 | | QHeprusa
CO. H,0, OHeprus v
BbIBOAMUTCS MOoYeBmMHa, e EAREHTE
uepes BbIBOAATCH -
nerkme uepes MnoYKu
W ROy GO, H,0 || OHeprus
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Tabnuua 120. ButamMmuHbI

ButamuHbl — opraHuyecKne BellecTBa, 06na,ua|ou.l,me BbICOKOW BMONOrMyeckomn adKTMBHOCTBHO,
CVHTE3VPYIOLLIMECH B OpraHM3Me Wnu MocTynalwolme ¢ nuilei, Heobxoaumble Ans HopmanbHoro obmeHa
BelleCTB.

BopopactBopuMbie JupopacTBopumMble
C — ackopbuHoeas kucnora A — peTuHon
B1 — tmamuux D — kanbuudpepon
B2 — pnbodhnaeuH E — Tokodhepon
B6 — nupoaokcuH K — hrnnoxuHoH

B12 — unanokobanamng
PP — HUKkoTWHOBaA kMcnoTa
1. TmnoBuTtamMnHo3s — (BUTAMWHHAA HEOO0CTATOUYHOCTL) — DONe3HeHHoe COCTOSHUE,
BO3HUKaOLLEE NPW HEAOCTaTOMHOM NOCTYMNNEHUN BUTAMWHOB B OpraHuam (3aboneeaHue — aBUTaMUHO3).

2. [unepaBuTaMMHO3 — MHTOKCUKaLUMUSA, Bbi3biBaemas NnpMeMoM Pes3Ko MOBbIWEHHbIX 03
BUTAMWUHOB.

bUONOrua
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Tabnuua 121.

MouyeBblaenutenbHas cuctema

KaHall

OpraHbl CTtpoeHue DyHKUMA
MapHble opraHbl 6o6oBUAHOK hopMbl | ABNAOTCS rNaBHLIMW OpraHamu MoueBbiae-
(macca okono 150 r). Kaxpas nodka | NUTenbHOM cuctemsl. Yepes novkn ¢ mMo4von
nokpbiTa obonoykamu: coefuHUTENb- | BbIAENSOTCH  W3NULLKA  BOAbI, NWLLEeBapu-
HO-TKaHOW 1 XMPOBOW TenbHbIX COMNew, yaansiTca NekapcTBeHHbIe
npenapatel, Aabl 1 Apyrie Bellectsa, He-
HY>KHEIE OpraHuamy
HapyxHo-kopkoBblii crnoii (B HeM | MpoucxoanTt obpasoBaHie NepBUYHON MOYM
pacnonoxeHsl HedpoHbl). EgnHuLen
MouKm CTPOEHUS NOYKKU ABNSETCA HEYPOH
BHyTpeHHui cnoi — mosroson (B | Mpoucxogut oGpasoBaHmue BTOPUYHON MOYM
HEM HaXOASTCH NOYEYHbIE KaHarnbLibl)
[MoveyHasa noxaHka — NONOCTb BOPOH- | BTopvyHas mova no Tpybodkam nvpaMuaok
KOBWOHOW (hopMbl cobupaeTcs B nodYedHoi noxadke. OTTyAa
OHa NPOBOAMTCH B MOYETOYHUK
Bopota nouyek — BoOrHytasi crtopoHa | OuYulleHHas KpOBb BLIBOAUTCA Yepe3 noyeu-
MOYKM OT KOTOPOW OTXOAUT MOYETOY- | HYHO BEHY
HUK
Movue- MapHble Tpybkn 30-35 cm OnuHom,
TOMHMKW | oBpasosaHbl rmagkoi Myckynatypowu, | Mo HUM Mo4ya 0TBOAUTCH B MOYEBOM My3bipb
BbICTS1AHbI AMUTENUEM
Mouesoin | MyckynbHEIR Mewok cnocobeH yeenu- | Mova ckannueaeTca B TedeHue 2-3,5 4 go
ny3bipb ymBaTb cBon 06bem B 300 pas obbema okono 200-300 mn
Mouewnc- | MyckynbHas Tpybka, BblCTnaHHas
nycka- 3nvTeNveM, 3akaHnBaeTCs Moueuc- | o
. bIBEJEHE MOYM BO BHELLHIOK cpeay
TenbHbIA | NycKaTenbHbIM OTBEPCTUEM
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NMokpoBHasa cucrema

Tabnuua 122. Koxa
Crou KOXu CrpoeHue PYHKLMU
PasBmBaeTcs U3 3KTOOEPMbl U COCTOUT W3 | 3awmutHas:
MHOrOCIIOMHOTO SMUTENNS, NOBEPXHOCTHLIE | «  OT NPOHMKHOBEHWS BONesHeTBOp-
KneTkn KoToporo otMmupatoT. [lof Crioem | ywix Gakrepuil
. | OPOroBEBLUMX KIETOK PACnonoXeH CroW |, o7 MexaHWYEeCKUX WM  XUMUYECKMX
Hapy“(Hb‘“ HUBBIX KIETOK, CoAepKallmx MenaHnH BO3ENCTBUIA
cnow -
ANMIEPMUC  MWIMEHT MenaHWH 3almuaeT ue-
noBeka OT ynbTpacuONeToBbLIX Ny4ewn
W NpuaaeT KoXe KOPWYHEBLIM LBeT BO
BpeMs 3arapa
» BblpabartbiBaeT BuTamMuH D
PasBuBaeTca 13 Me304epmbl U NpeacTas- | TepmoperynsTopHas: npyu pacluMpeHuu
neHa BOMNOKHWCTON COeOUHUTENbHOW TKa- | kanuinsapoB Tenno BblAenseTcs, npu
CoBETBE- Hblo. 30ecb HaxoAATCA peLenTopbl, canb- CY)XEHUM — coxpaHsieTcda. Yepes Koxy
HO HONCT — Hble W MNOTOBLIE XeJle3bl, BOJIOCAHbLIE Y- TepseTcs 4o 80% Tenna
nepma KOBULII — C(PONMMUKYIEl, KPOBEHOCHbIE W | BpinenurtensHas, AbixaTensHas, uye-
numdarndeckie cocybl cTBUTENbHasA. 3awuTtHas: cano canb-
HbIX Kene3 cMasbiBaeT KOXY U BONOCHI,
3aluLas ux oT MMKpoboB
MoakoxHas | Camblin rnybokMiA o Koxu passuBaeTcs | OHa CNYKUMT «NoAYyLWKOW», 3aluuularo-
Xuposas n3 Mesogepmbl. lNpeacraBneHa pbiXnon | Weln OoT MexaHW4yecKux BO3OelCcTBUN
KnetyaTka | COeAMHWTENBHOW TKaHbLK, C XWPOBLIMW | U3BHE, TENNOU30NUPYIOLUM  CrOEeM,
aonbkamu «CKNafoM»  3anacHbIX NUTaTenbHbIX

BeLEeCTB U SHEPr1n

BUONOIrKA
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Tabnuya 123.

Pa3MHoOXeHue u pa3Butue

yenoBpe4eCckoro opraHn3mMma

®DYHKLMM NONOBON CUCTEMBbI

1. OBbpazoBaHye NornoBbIX KNEeToK — FAMET: MYXCKUX — CTIEPMAaTO30MO0B U KEHCKMX — SIMLIEKIIETOK.
2. ObpasoBaHWe rOpMOHOB.

3. PenpoayktusHas (getopoaHas) dyHKLMK,

NMonoBasa cucrtema yenoBeka

OpraHb! |

CTpoeHue

| DyHKUMM

My:kckasa nonoBas cuctema

CeMeHHVKN — HaxoaaTCsa B KOXHOM MELLOYKe —
MOLUOHKe, UMeloT NpunaaTKn

B cemeHHukax obpasyloTcs cnepmato-
3ouasl. OHK BbIpabaTkIBaOTCS B MYyX-
CKOM OpraHuaMe C MOMEHTa co3peBsa-
HUS U OO KOHUA XM3HW. TemnepaTypa,
Heobxooumasi anst obpasoBaHusa cnep-
MaTo301a0B, AOMKHA ObITk HUXE TeMm-
nepatypbl Tena. BoipabatbiBaloT MyH-
CKOW NOnoBoM rOpMOH — TECTOCTEPOH

BHyT-
peHHne

CeMeHHbIe NPOTOKU — CAMBAKTCHA C MPOTOKa-
MW NpMAATOYHbLIX NMOMOBLIX Xenes (npeacra-
TenbHana xenesa, Kyneposa Xenesa, CemeH-
Hble My3blpbk1) U BNAOAT B MOYencnycka-
TEMbHBIM KaHan, KOTOPLIM MPOXOAWUT BHYTPU
NONOBOro YeHa

O6ecne4ymBaloT nNPOABMXKEHUE cCrnep-
MaToO30MAOB, B HUX MPOUCXOAWT
CMEeLUMBaHWe CnepMaTo3on/oB C Cek-
petami MNpUOATOYHBLIX MOSMOBbLIX Xe-
nes, obpasys cnepmy

MpencratensHas xenesa — BbliAeNnseT cneuu-
anbHbIN CeKpPeT, CMELUMBAsACH C KOTOPLIM chep-
MaTo3onabl 06pasyloT crniepmy. 1 cM® cnepmbl
copepxuT oT 60 oo 20 MnH. cNepmMaTo30MaoB —
MUKPOCKOMUYECKMX NOABWKHBIX KNETOK

CekpeT npegcTaTenbHOW  Kenesbl
obecneyuBaeT KW3HEOEATENbHOCTb
CNepMaTo30Ma0B B CEMEHHOW KUOKO-
CTW, cO3faBas LWEeNoYHy cpeay
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My»(c Kaa nonoBasd cUCTeMa

HapyxHble

Monoeoi 4neH obpasoBaH newepu-
CTbIMK Tenamun, BHYTPU KOTOPLIX MNpo-
XOOUT MOYencnyckaTenbHblA  KaHan,
BbIBOASLLMIA MOYY W CriepMy Hapyxy u3
opraHuama

CI'IOCOﬁCTByeT NPOHWUKHOBEHUIKO CNepMbl
BO Bnaranuuie

MoLLUOHKa — KOXHbIE MELLOYKA, B KOTO-
PbIX HaxogAaTCcAa CeEMeHHUKN

MoaaepKnBatoT 1 3aLLMLLAI0T CeMEHHUKN

JKeHckaa nonosas cuctemMa

AWYHWKK cofiepXKaT cKoMneHws cneuwu-
anbHbIX  Ny3bIpeKOB —  donnukyn.
B auyHuke HOBOpOXAEHHOW AOEBOYKU
HaxoaAWTCA Bechb 3anac suuekneTok —
okono 500 000. M3 HUX co3peBaeT Bce-
ro 400-500. AiuekneTkn cospesaioT
B chonnukyne

B Hux pPa3BnBatOTCA XeHCKWe nonosblie
KNeTkn — gaiueknetkn. B otnuymne ot
MYXUUH, Y KEHLLUH ARLEKNeTKU co3pe-
BalT C MOMEHTa NOMoBON 3penocti n ao
HacTynneHus meHonaysbl. BbipabaTtbl-
BaKOT XEHCKME NOoNoBblie TOPMOHbLI — 3CT-
poreH U NporecTepoH

BHyTpeHH1e

MaTouHble Tpybbl. Kaxablili SUYHKUK No-
rpyxeH B GaxpomyaTyld BOPOHKY, ne-
pexoasilylo B MaTouHyw Tpyby, Bbl-
CTNaHHYI0 PECHUYHbLIM aNUTENUEM

MpoaemxeHwe ARLEKNETKM B MaTKy, bna-
rogaps OBVXEHWH PECHWYEK, PECHMYHO-
ro anutenua. CospeBas, sAnUekneTka
BbIXOAUT M3 SUYHUKA B OpIOLIHYO no-
NoCTb — NpoUcXoanT oBynsumsa. Onnogo-
TBOpEeHWe o0BblMHO npoucxoaut B Tpybe
Ha NoOMoBMHE MNYTW OT SUMHUKA K MaTke,
ecnu OnnoAOTBOPEHUA He MPOU30LLNO,
AnLekneTka paspyliaeTca npu npoxox-
AEHWUM Yepes maTKy

BUONOIrKA
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Yactb V. )KuBbie opraHu3ambl

Ta6nuya 1. CBoucTBa XMBbIX OPraHN3MoOB
CeoncTBa
XKUBbIX XapakTepucTuKa
OpraHu3moB
EpuvHcTBO B xwuBbix opraHuamax 98% XMMWYEeCKOro coctaBa NPUXOAMUTCH Ha YeTbipe ane-
XMMWYECKOrO | MEeHTa: yrnepos, KUCNnopogd, a3oT WU BOAOPOL, KOTOpble 06pasyroT KpynHbIE Op-
cocTaea raHU4YecKne MoneKynbl — OENKK, JKUPbLI, YINEBOAb!, HYKIEUHOBLIE KUCMOTbI
EQuHbIA npyHLMN
CTPYKTYPHOMN KneTo4yHoe CTpoeHUe BCEX XKUBbIX OPraHM3MoB
opraHusauun
[lBiKeHWE I‘Iepemeu.levae opraHuaMa unu YyacTtel opraHuama B NpocTpaHcTee
(y pacTteHuin ABVXKEHUE K CBETY — (pOTOTPONK3M)
Bce xuBble opraHnambl cnocobHbl K 0OMeHY BELLECTB C OKPYKaloLWEn cpenon,
OBNGH nornoLwiasi U3 Hee BellecTsa, HeOOXoAWMbIE OpraHU3amMy U BblAENSA NPOAYKTbI
XU3HENEATENBHOCTHN.
mggr:iepcrfw MuTaHue — NOrnoLeHUe 1 YCBOEHME NUTaTENbHbLIX BELLECTB.
[biXxaHne — nornoLweHne KUCNopoaa v BolAerneHue yrnekucnoro rasa.
BelgeneHuve — yaaneHve 13 opraHnama noboyHbIX NpoayKToB 0bMeHa BeLLecTs
Poct YBenuyeHne pasmepoB M Macchl Tena, CONpoBOKAaLeecs pa3BuTnemM
HeobpaTumoe HanpaeneHHoe UaMeHeHue OOLEKTOB XKMBOW NPUPOALI, COMpo-
Passutue BOXAETCA KONMUYECTBEHHBLIM U KA4ECTBEHHLIM M3MeHeHeM ob6bekTa (ocobw).
VHaMBYAYyanbHOE pa3BUTUE — OHTOrEHes, MCTOPUYECKOE pa3BUTUE — hunoreHes
PasmvHoxenne | BocnpowusseaeHue cebe nonobHbix. Monosoe u 6ecnonoe pasmHoXeHue
HacnencTteeHn- | CnocoGHOCTL OpraHM3MOB nepefaBaTb CBOW MPU3HAKUW W (QyHKUMKM crieayro-
HOCTb wum nokoneHuam. OBycnosneHa Hanm4ymeM eauHOro reHeTUYECKOro koaa
MameH4ymnBocTb | CnocoBHOCTE OpraHM3mMoRB NpUobpeTaTb HOBLIE MPU3HAKM U CBOWCTBA




CnocoBHOCTb OTAENbHBLIX KNETOK, TKaHeil U OpraHM3MOB M3MEeHSTL CBOE CO-
CTOSIHWE, pearvpys Ha BO3AEWCTBME BHELIHWUX W BHYTPEHHWUX pasapaxuTenei
CnocobHOCTE OpraHM3MOB NOAAEPKUBATL NOCTOSHCTBO CBOEr0 XMMUYECKO-
Camoperynsauus ro coctaBa U PyHKUMA (Hanpumep: MOCTOSIHCTBO TemnepaTtypbl Tena),
B HEMPEPLIBHO MEHAOLLMXCH YCIOBUAX OKPYXatoLen cpeabl — romeocTas

PasppaxmmocTtb

Tabnuya 2. YPOBHM opraHn3ayumu XUBOM npupoabl
YpoBeHb XapakrtepucTuka
opraHusauuu P P

Ha aToM ypoBHe BrepBble NOABASETCH pasnuyue Mexay KUBOR U HEXMBOWM
npupogoit. »Kueble 0OBLEKTLI XapaKTEPU3YTCH HanuMyuem KpyrHbIX opra-
HUYECKUX Monekyn — 6enkoB, yrneBoaoB, XUPOB, HYKNEUHOBLIX kucnoT. Ha
MonekynapHbIi 9TOM YPOBHE Ha4MHaKTCs MNPOUECCHl XU3HedeATeNnbHOCTU OopraHuaMa —
0bmeH BellecTB 1 sHepruu. 3yyeHuemMm MONEKYNAPHOrO YPOBHSA 3aHUMa-
toTcsa Bruoxmumus, Brousnka, UccnenyeTcs XMMWYECKUA COCTaB XUBLIX opra-
HW3MOB. XapakTepeH AN AOKTETOUHbLIX (POPM XU3HN — BUPYCOB

OpraHuyeckue BELECTBA, 00pa3yoT KNeToYHbIe CTPYKTYPLIl. Knetka senseT-
Csl CTPYKTYPHOW U (hyHKUMOHAaNBHOW €QUHULEN XUBOrO, SNEMEHTOM MHOMO-
KMeTOYHBIX OpraHMaMOB WIWM OTAENbHbIM OpraHvaMoM. KccnegoBaHuem
KNeTKM 3aHMMaEeTCA Hayka LUMTONOMA, U3y4yaeTcs cocTas, CTPOEHWE W KWU3-
HeOeATenLHOCTL KNEeTKU. XapaktepeH Ana OakTtepuit, NPOCTEMLINX, OOHO-
KNeTouYHLIX Bogopocnein

KneTtoyHsln

KneTku, cxofHble Mo CTPOEHUIO, hyHKUMAM U NpoucxoxaeHuio, obpasyoT
TkaHeBbIin' TKaHb. Ha TkaHeBOM ypoBHE M3y4aeTcs CTpoeHune, yHKLMKM 1 MHorooGpa-
ane TkaHeW. XapakTepeH Ans KUWeYHOMONOCTHbIX

' YacTo nponyckaroT TKaHeBbIi 1 OpraHHbIA YpoBEeHb OpraHu3aLmm xuaHu. B aTom cnyyae nocne
KIIETOYHOrO Cpasy MAET OpraHU3MeHHbIN YPOBEHb.
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OpraHHbli

O6pasyeTtcs B pesynbTate CTPYKTYPHO-(PYHKUMOHANbLHOrO o6bequHEHUs He-
CKONBKUX TUMOB TKaHeN, BbINOMHALWMX BMECTE DAL KUSHEHHO BaXKHbIX YHK-
. Ha atom ypoBHE 13yqaloTcs opraHbl, UX cTpoeHne, yHKLmMK. XapakrepeH
[NS BbICLUMX PACTEHWIA N XUBOTHbBIX

OpraHuameHHbIR

OpraHuam npegctaenseT coboil LenocTHY OAHOKNETOUHYI UM MHOrOKMe-
TOYHYHO JKUBYHO CUCTEMY, CMOCODHYI K CAMOCTOATENBHOMY CYLLIECTBOBAHUIO.
B cnyyae MHOrokneTo4YHoro opraHnama — 370 COBOKYMHOCTb Pa3nuyHbIX Op-
raHoB, 06p83y¥OlL|MX CUCTEMbI OPraHoB, BbIMNONMHAKLWMX XXW3HEHHbLIE CDyHi{LI,MM
opraHuama. Ha opraHWaMEeHHOM YPOBHE M3y4ardTCHA MPOLECCH, MPOUCX0as-
e B opraHuamMe, a Takke MOPdONorMiyeckue u aHaToMmuyieckne ocobeHHOCTH
CTPOEHUs, MPUCNocobNeHHOCTL K cpeae 00uTaHus, 0cobeHHOCT NoBeaeHUS

MonynaumoHHo-
BU0BOW

OpraHuambl, cxofdHble [0 OMpPedeneHHbIM  kpuTepusiM, obpasyloT  BWA.
CoBOKYMNHOCTL OpraHMamMoB OAHOro Buaa, obbeguHeHHas obLLUMM MecToM obu-
TaHvs, co3aaeT nonynsumio, Ha aTom ypoBHe AEVCTBYHOT 3aKOHbI BHYTPUBWAO-
BbIX OTHOLUEHWI, OCYLLECTBNATCA NPOCTENLIME IBOMOLUMOHHBLIE Npeobpa3oBa-
HUA, MayyaoTcs dakTopbl, BAWSOLWIME HA YWUCIIEHHOCTL MOMYISAUUM, 3aKOHO-
MEPHOCTW 3HEpPreTUYecKknx KPYroBOpPOTOB, Npobnembl coxpaHeHus BuUAa,
AVHaMWKa reHeTU4ecKoro cocTasa nonynsaunin u ap.

BuoreHo-
LIEHOTUYECKUIA

COBOKYNHOCTL OPraHM3MoB pasHbIX BUOOB W Pa3nMYHON CNOXHOCTW OpraHv3a-
LMK, OBUTAOLLMX Ha ONpPEensneHHON TEPPUTOPUM BO B3aMMOCBA3N C (hakTopamu
okpyxatolei cpeabl (abnoTudeckumu haktopamu). Ha 3toMm ypoBHE M3yya-
HOTCS B3AVMOOTHOLLEHUS] OpraHW3Ma U Cpefbl, B3aUMOOTHOLUEHUS] OpraHM3MoB
APYr ¢ Apyrom, MUrpaumm opraHnamos 1 T. 4.

BuocepHbli

CoBoKynHoCTb Bcex GMoreoleHo30B, WM COBOKYMHOCTb BCEX KWBbIX Opra-
HM3MOB 3eMnu, COCTaBNAT Bruocepy, OXBaTLIBAKILLYIO BCE ABMEHWA XU3HN
Ha nnadeTe 3emnsa. Ha GuoctepHoMm ypoBHE M3y4aloTCs 3aKOHOMEPHOCTU
KpYroBopoTa BellecTB U MpeBpalLeHUs 3HEepruv, M3y4YeHWe 3KONMOruYeckmx
npobnem, BNuaHWE pasHbiXx (HaKTOPOB CPeAbl HA JKMBOKW OpraHuam, B3auMo-
CBSi3b BCETO XWBOro Mexay coboid u T. A1.




587

Tabnuua 7. XvMunyeckme aneMeHTbl B XXUBbIX opraHu3max
MakpoaneMeHTblI
MakpoanemeHTbl MuKpo3nemeHTbl YnbTpaMUKpPO3NeMeHThI
Kucnopoa O (62%) Xnop Cl (0,2%) Woga 1 (0,01%)

Yrnepopg C (20%)

Hatpuin Na (0,1%)

Mezab Cu (cnenoBble Konu4yecTsa)

Bogopoa H (10%)

Marxuia Mg (0,07%)

MapraHeu Mn (cnegoBele Konv4ecTea)

A3oT N (3%)

>Keneso Fe (0, 01%)

Monu6aeH Mo (cnefoBbie KonuMyecTea)

Kanbuuii Ca

(2.5%)

Kobanet Co (crefoBble KonMyecTsa)

®ocdop P (1%)

Bop B (cneposble konuyectea)

Cepa S (0,25%)

Kanwii K (0,25%)

Tabnuya 8. HeopraHuquKue BelwlecTtBa
MoctynneHue B KNeTK
BewecTtso Y y 3HauyeHue
M MEeCTOHaxoXaeHue
. 1. YHMBEpCanbHbI pacTBOpUTENL U cpeaa
Y RECTERUA W WNBOTHBIX U3 QKDY o OBecneunsser TpaHcnopT BELLECTB
e cpeabl. Y )MMBOTHLIX MOXeT obpa- e T s
Bona 30BbIBATLCA B KNETKE MpW paclienne-| o o el'pJ'lFiTO i
HWW KUPOB, YrNeBOAoB 1 DENKOB. 40 C‘; i pzryﬁm & pa -
Bopa 8 . Kneg{e HexepnTes B LBYX . Heobxoguma ans rugponusa U okucne-
chopmax: cBobOAHOM 1 CBSA3aHHON W51 GEMKOB, YIMIBBO/IOB, XUPOB
1. NoppepxaHue NOCTOSHCTBA BHYTPEHHEWN
MwuHe- Y pacTteHunidi nocTynawT W3 OKpy- HpEAR) BHEaHR
DanbHbIE | KAOWeH Cpeabl, y KUBOTHBIX — G 2. ObecnevyeHre NocToAHCTBa OCMOTUYECKO-
% ’ ro JaBreHusi, NoCTyNnrneHue Boabl B KNeTKy
conu 1 ku- | nuwen. B kneTtkax copepxartcs B 3. AKTMBALWS DEPMEHTOB
s B R B R GRS 4. CnyxaT UCTOYHIKOM CTPOMTENBLHOrO MaTe-
pwvana ans cuHTe3a OpraHM4ecknx CoeanHEHNIA

BUONOIrKA
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Tabnuua 9. OpraHqucxue BellecCTBa KIeTKH
BewectBa Caoncred DyHKUUK
M M 0COBEHHOCTH CTPOEHMUSA y
Benku Mnoxo pacTBopuMbl B BOAE. CrpoutensHas — BXOQAT B CO-

Mpoctbie Benwm —
COCTOSAT TOSbKO M3
aMUHOKUCIIOT.
CnoxHble —
COCTOSIT U3
DenkoBoro

n  Hebenkoporo
KOMMOHEHTOB
(yrneeonos,
meTanna

1T n)

Mon BO3AEWCTBMEM BLICOKMX Temneparyp,
KOHLUEHTPMPOBAaHHbLIX Lienoyel, KACMOT U
APYrMX arpeccuBHbIX BHELLUHWX BO3OEWCT-
BMIA HAcTynaeT geHaTypauusa — HapyLleHue
npupoaHoi cTpykTypsl. MoxeT BbiTe obpa-
Tumas n HeobpaTumas.

Buononumepbl, MOHOMepamu asngtoTca 20
aMWUHOKWCIOT.

[MepBuyHas cTpykTypa (Uenoyka amuHOKMC-
10T, CBA3b NENTUAHAN), BTOPUYHAA CTPYKTYPa
(cnupanb, cBA3b BOLAOPOAHARA), TpeTudHas
CTpyKTYpa (NpOCTpaHCTBEHHasi KoHgurypa-
UM LUEenoYkM — rnobyna, CBs3n BOAOPOAHbIE,
WOHHbIE, KOBaneHTHble, rmapoobHbie), YeT-
BEPTUYHAA — OObEeOVMHEHWE HECKOMbLKMX rMno-
6yn B eaWHyto CTPYKTYPY (remornobuH)

CTaB BCEX MeMBpaHHbIX CTpyk-
TYp.

OeuratencHas —  cokpartu-
TenbHble Genku obecneuusa-
0T BCE BU[bl KNETOYHOIO ABK-
KEHWSI 1 COKpalleHne MbILLL
PerynsaTopHas — ropMOoHb!.
KaTtanutuyeckas — hepMeHThbl.
TpaHcnopTHas — npucoeauHe-
HWE XUMWYECKUX 3BIEMEHTOB W
1X NepeHoc (reMmornobuH).
SHepreTuyeckas — HekoTopble
Benku ABNSOTCA UCTOYHUKaAMK
aHeprun. [lpn pacnage 1 1
benka sblgendaeTca 17, 6 kxk.

Yrnesogbl
MoHocaxapuakl
(pnbo3a, rmrokosa)
[ducaxapuabl —
(caxapo3sa, mans-
TO3a)
Monucaxapuasbl
(kpaxman,
LUennnosa)

Linknuyeckwe Monekynel, MMerolme obLLyo
dopmyny C(Hz0),, n nonumepsl, umu obpa-
30BaHHbIE. XOpOU_[O paCTBOpVIMbI B BOOe.
MHorve pacTtBopbl 0bnafalT cragkum BKy-
coM. [Nonucaxapugel He pacTBOpKMEl B BOAE
I NNoxXo pacTtBopUMbl

OHepreTuyeckass — MoHocaxa-
pUabl SABMNSAKTCH OCHOBHbLIMU
WUCTOYHMKaMK 3Heprun. Pac-
wennedme 1 r rnoKosbl gaet
17,6 k[x

CTpyKTypHas
3anacawuiag
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HyknewHoBbie
KNCNOThI:
0Ee30KCUpUBOHY-
KrnenHoBas
kncnota — [JHK

pegynnukauum, no nNpUHUMNY KoOMnieMeHTap-
Hocth, A=T,; L =T.

Copeputca B OCHOBHOM B siape, obpasys
XPOMOCOMBI.

CoctouT M3 AByX Uenodek, obpas3oBaHHbIX
AESOKCMPM6OHyKﬂeOTMﬂ8MM

S M 0COOEHHOCTU CTPOEHUSA i
Mog TepmuHoM nunuabl o6beanHAKTCS op- | DHepreTudeckas — obecneyn-
raHnMyeckue BellecTBa, MMewluMe pasnuu- | BawT 25-30% Bcen aHeprum op-
NunKas! HYIO CTPYKTYPY, HO CXOAHble CBONCTBA: raHuama. lNpwu pacwennerdin 1 r
OKMpb! s« HepacTBOpUMblI B BOAE, HO pacTBOpWUMbI| xupa Bbiaensetcs 38,9 kx
M KMPONOIOG- B OpraHuWyeckux pactBoputensx (BeHsuH,| aHepruu.
Hble BELLECTBA) achup U T. N.). TepmoperynsitopHas
Hupbl — cnoHble ahupbl rMULEpWHa W Bbl- | 3aluTHas
COKOMONEKYNAPHbIX KUPHBLIX KUCTOT CtpouTtenbHas
3anacatowias
Brvononumepsbl, cocTosAwmMe n3 Monekyn Hyk- | OBecne4yvBaioT XpaHeHue
neoTnaoB. 7] nepegavy WHopMaLun
QbnagaeT cnocobHOCTLID K CamMOYABOEHWIO —| B KNETke

XuMuU4yeckasi OCHOBa HacneacT-
BEHHOCTU

ObpasyeT XpOMOCOMbI, XpaHeHue
W nepegada HacneaCTBEeHHOW
nHpopmMaumn. Kogupyet uHgop-
MaLMio 0 CTpYKType Benka.

pPUBOHYKITEUHO-

BadA KMCnota —
PHK

He cnocobHa k camoynBoeHuto. Haxopgutcs
B s4pblWKe, pubocomax, uMTonnasmve, MuTo-
XOHOPWAX, XnoponnacTax.

OauHapHas MNONUHYKNeoTHOHaa Lenoyka,
MOHOMEpPaMMK SABNAKTCA PUGOHYKNEOTMAbI.
B cocTae KOoTOpbIX BXOOSAT:

a30TWUCTbIE OCHOBaHWA — afeHnH (A); ypauun
(Y); umtosuH (L); ryanun (I); pubosa; octaTtok
doccopHor KucroTsl HPO4

nPHK —  MHhopMaLMOHHas
PHK, nepeHocut wuHdopmaumio
0 NEPBWYHON CTPYKTYype Benka.
pPHK — pubocomanbHas, BXO-
AWT B cocTas pubocom.

TPHK — TpaHcnopTHas, nocrae-
nAeT aMWHOKUCAOTBI K MecCTy
cuHTesa Genka

BUONOIrKA
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Tabnuua 10.

CpaBHutenbHaa xapakrepuctuka HK n PHK

Mpu3Hakn

OHK

PHK

O6uwwne

1. Buononumepsl
2. Y4yacTByloT B cuHTe3e Benka

3. CxopgHoe CTpoeHe MOHOMEPOB: — a30TUCTOE OCHOBaHMe

— MoreKyna neHTo3bl
— OCTaTOK (hOCHOPHOM KNCMOTEI

MecToHa-
XoXaeHwe

CopepxuTcs, B OCHOBHOM, B siape, obpasys
XPOMOCOMbI, B MUTOXOHAPUAX, B Nnactuaax

B appbiwke, pubocomax, yutonnasme,
MWUTOXOHAPUSIX, XNoponnacTax

CtpoeHue

OByxuenoyeuHas monekyna, obpasytowias
cnmpans. MoHomepbl — Ae30KCUpUBOHYK-
neoTuabl, B COCTAB KOTOPbLIX BXOAAT [e-
3okcMpuBo3a, as30TUCTbIE OCHOBaHUA —
afleHVH, TAMWH, TyaHWH U UMTO3UH

OpHouenoveyHas Monekyna, MOoHoMe-
pbl pUOOHYKNEoTUabl, B COCTaB KOTO-
pbIX BXOOAT — pwbo3a, a30TUCTbIE OC-
HOBaHWA — a[leHWH, ypauun, ryaHuH
M LIMTO3MH

CeoiicTBa

CnocobHa K caMmoyaoBOEHUKD — penynin-
Kauuwn, no NnpuHUMNY KOMANEMEHTAaPHOCTH

He cnocobHa k camoyaBoeHuto

OYHKLNK

XnmMmu4yeckas OCHOBA HaCneaCTBEHHOCTM.
ObpaszyeT XpOMOCOMbI, XpaHeHne n nepe-
Jadya HacneacTBeHHOW WHopmaumu. Ko-
avpyeT uHopMaumio o CTpykType Benka.
HavmeHbllen eauHMLEN HacneacTBEHHOM
WHpbopMaumMmn  ABNAKDOTCS  TPW  pacnono-
HEHHBIX pAOOM HyKNeoTuga — Tpunner.
HAengercsa maTpuuen Ons CUHTE3a Morne-
kyn PHK, koTopas dopmupyetcs Ha of-
HOM Ueno4ke, Mo MNPWHLMNY KOMMIEMeH-
TApHOCTK

OHepreTudeckaa —  obecnednBaeTt
aHepruven npouecchl XuU3HeaeaTeNnbHo-
CTU KNETKU: BMOCUHTE3, OBUXEHWE, CO-
KpalleHWe MbIWL, akTUBHbBIA MNepeHoc
BellecTe Yyepes membpaHy, u 1. n. [Npu
oTLenneHnn ogHoM dhoctaTHoM rpyn-
nel Belgensetcsa 40 kx
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CTpoeHUe 3yKapuoTUYECKOM KIEeTKU

OpraHouabl, XapakTepHble Ans XXMBOTHOW U pacTUTENbHOW KINeToK

CTtpoeHune n cCBOUCTBA

DYyHKUUU

MnasmaTuyeckasa membpaHa

ToHkast nneHka 7—10 mk, cocTosuwas U3 ABONHOIO
cnosi thocchonunuaoe, ¢ BkNoYeHnem Genkoe. Mia-
pochobHeIE (OTTankMBawLiMe BOAY) MOMEKYNbI Nu-
NUAOB MOrpyXeHbl B Tonwy memOpaHbl, a rugpo-
chunbHble — obpalleHbl HapyXy B OKpYXKaroLlyto
BoaHyo cpeny. K HekoTopbim Henkam Ha noBepxHO-
CTW KMeToK NPUKPENnneHbl yrneeodwl, Takue Genku
Ha3blBalOT NMKOMPOTEMHAMWU, OHW SABNSAKTCS pe-
uentopamu. CHapy»Kn yrneBoAHLIN CNoi — rmukoka-
nukc. benkn, rMUKONpoTeMHbl WU NWNWAbl, Haxoas-
LUMecst Ha NOBEPXHOCTW pa3sHbIX KNETOK, O4EHk chne-
UMMYHBL M ABMAIOTCA yKasaTenamu Tuna KneTok.
C 1X NOMOLLLIO KNETKA «y3HaKT» Apyr Apyra (Hanpu-
Mep, crnepmMaTto3ouns «yaHaeT» ailekneTky). CxogHoe
CTPOEHME UMEIOT BHYTPUKNETOYHLIE MeEMBOpaHb!

s M3onupyem KNeTky OT OKpYKaKLLEN cpenbl.
« OGecneuvBaeT 0OMeH BELLECTB U SHEPrum
MEXY KMETKON M BHELIHEW CpPeown, OBWKe-
HWE KNETOK 1 CLENnneHue ux Apyr ¢ ApYyrom.

« CoeanHsieT KNeTku B TKaHW.

« KnetoyHas membpaHa obrnapaet wsbupa-
TENbHOW MPOHWUAEMOCTBID, perynupyeT mMo-
CTyNneHve BelecTB B KMNEeTKy, BOAHbIA Ga-
NaHc, BbIBeOeHUE NpoayKkToB obmeHa.

« YyacTtByeT B harouuTose U NUHOLMUTO3E.

« bonbwuHcTBO MemBpaHHbIX  GenkoB
cnyXaT kaTanusaTopamu XUMWYECKUX pe-
aKuWi, OCYLLEeCTBNAKT TPaHCNopT BeLlecTB
WK SBAAKTCA peuenTopamMu

Lutonnasma

LlnTonnasma — KonmowaHbli pacTBOP PasfnuyHbIX
CONEn W opraHnUYecknx BeLLecTB — LnTo30nb. Boaa
coctasnset 60-90% Bcen macchl UMTOMMIA3MbI.
Benkn — 10-20%, a wHorga go 70% cyxoll maccol.
Cuctema BenkoBbIX HUTEW, NPOHKU3LIBAIOWAS LMTO-
nnasmy HassiBaeTcqa LuuTockenetom. Kpome benkos
B COCTaB UMTOMNa3Mbl MOTYT BXOOWTL NUNUObl 2—
3%, pasnuyHele opraHuyeckue 1,5% un HeopraHuye-
ckue coeauHeHuns 1,5%. Ljutonnasma Haxoautcs B

NMNOCTOAHHOM OBWXEHWK

o upkas cpepa KNeTku Ons XMMUYECKUX
peakumi.

« YYyacTByeT B NepefBuKeHun BELLECTB.

« [logoepxvBaeT Typrop KneTku.

« Tepmoperynsaums.

» MexaHnyeckas yHKUMS, 38 CHeT UMTO-
ckeneta

BUONOIrKA
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Anpo — BaXXHEeNLNiA opraHonz 3ykapuoTUYEeCcKoW KIeTKu,
B NPOKapUOTUHECKOMW KINeTKe OTCYTCTBYET

OKpyeHO [BYXCNOWHOW nopucToli membpaHou,
obpasylollein KOMMNMeKe ¢ ocTanbHbIMU Membpa-
HaMK KneTKu.

Copepxut xpomaTtuH — komnnekc OHK wu Benka,
obpasyeT XpOMOCOMbI B MOMEHT AENEHUS KNETKU.
Appbiwko — coctont u3 6enka n PHK, moxeT BbiTh
HECKOITBKO.

AnepHbIn cok — kapuonumda — KONMouMaHeIn pac-
TBOP OpraHUYeCKnX N HeOpraHM4YeCcKuX BeLLEeCTB

« XpaHeHve HacrneacTBeHHON UHdopMaLMK
B XpOMOCOMaX.

« Perynauua cuHTesa 6enka v npoueccos
NPOUCXOASALLMX B KNETKE.

« TpaHcnopT BellecTs.

¢ Cuntes PHK (MPHK, TPHK, pPHK), a Tak-
e cbopka pubocom.

« PykoBogut npoueccamn camoBocnpov3se-
[EHWS U NpoLieccaMu pa3BuTUSA opraHuamMa

JHaoonnasmMmaTu4eckas

ceTb (PETUKYNYM)

LLlepoxoeaTtas (rpaHynapHan) 3C — npeacraBnser
coboir cuctemy membpaH, obpasyloumx KaHanblbl,
uncTepHbl,  Tpybodkn, Hecywyw  pubocombl,
CtpoeHue membpaH CXoQ4HO C HapyxHoW membpa-
HOW 1 0Bpa3yeT ¢ Hel eQUHYI0 CETb

» CuHTes Genka Ha pubocomax.

« TpaHCnopT BELWEeCTB Mo uMcTepHam 1 Tpy-
Bovkam.

« [leneHve KNeTku Ha OTAeNbHbIE CeKUMN —
KOMMapTMEHTbI

mapkas 3C — MMEET Takoe e CTPOoeHue, Kak
1 WepoxosaTas, HO He HeceT pubocom

« YyactByeTt B cuHTe3de nunugos, Genok
HEe CUHTEe3npyeTCH.
s OcTanbHble yHKUKMK, cxogHble ¢ ISP

Pubocomsl

Mene4aliue opraHousl KNeTkM OUamMeTPOM OKO-
no 20 HM. PnBocombl COCTOAT M3 ABYX HepaBHbIX
cybbeauHuy, (YacTtuu): Gonblwoin n manon. B co-
ctaB pubocombl BxoaAT pubocomanbHas PHK u
oenkn. CuHTesupyroTca B agpbilike. ObbeauHs-
totca Boonb MPHK B uenoyku, obpasysa nonucomy

BuocuHTes nepeUYHON CTPYKTYpLI Gernka
No NPUHLUMNY MaTPUHHOro cMHTE3a
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JInzocomel

Mpencraenser cobol OKPYKEHHLIA OAUMHAPHOW
membpaHon nysbipek Auametpom 0,2-0,8 MKMm,
UmeeT oeanbHy copmy. Coaep:KUT Habop nuLle-
BapUTENbHLIX (PEPMEHTOB, CUHTE3WPOBaHHbLIX Ha
pnbocomax. OBpasyeTca B Komnnekce [onbaxu.
MpoyHaa membpaHa NU30CcoOM NPEnATCTBYET MNpo-
HWKHOBEHWIO hbepMeHTOB B uuTonnasmy. Bxogut B
cocTaB eaAnHON MeMBpaHHOW CUCTEMBI KNETKK

« [uwesaputencHas - obecneynBaet
nepeBapuBaHne OpraHM4yecKkux BELLEecTB,
nonaslWKX B KNeTky npu daroumtose M
NMHOLMTO3E

« [lpu ronogaHnm NM30COMbI MOTYT y4yacT-
BOBaThL B PACTBOPEHUM OpPraHoOMOOB, KNeToK
W YacTtei opraHuama (yTpaTta xBocTa y ro-
nopacTuka) — aBTonuae

MuTtoxoHapun

[ByxmembpaHHble opraHoub.

HapyxxHass memBpaHa rnagkas, a BHYTpeHHAs o0-
pasyeT MHOroYMCNeHHble CKNadku W BbIPOCThl —
kpucTel. BHyTpM mMuTOxoHZpus 3anonHeHa Oec-
CTPYKTYPHbLIM MaTtprkcom. B maTpukce cogepxaTtcst
mvonekynsl OHK, PHK, puBocombl. MutoxoHpopuu
MMEKT pasHoobpasHylo hopMy: OKpYrmbie, OBanb-
Hble, LMNMHAPUYECKME M NanoYykoBMaHblE TenbLa

e DOHepretTu-Yeckuid 1 AbiXxaTenbHblid LEHTP
KNeTOoK.

e OcBoboxaeHwe 3Heprum B nNpouecce
OblXxaHus.

e «3anacaHue» 3HepruM B BUAE MOneKkyn
AT®. NCTOYHMKOM BHEpPrUM SBnAKTCA Op-
raHW4yeckue BellecTBa, OKMCNAWMecs nog
pencrteuem depmeHToB o COu H,O

KneTtouyHbIn LeHTP — XapakTepeH Ans KNEeTOK XWBOTHbIX U HU3LLNX pacTeHUN

OpraHoup HememBpaHHOro CTPOeHWSs, COCTOALLMIA
13 ABYX LEHTPUONENn — uunuHapuyeckoin gopmebl,
PacnofioXeHHbIX NEPNeHAVKYNapHO ApYr Apyry.
Kaxpasa ueHTpuone MMeeT BuA Nonoro LunuHapa,
CcTeHKa KoToporo obpasoBaHa M3 9 nap MUKPOTPY-
Bovexk.

YyacTByOT B AeNeHUU KIEeTOK KUBOTHbIX
M HU3WKX pacTeHuin, obpasys BepeTeHo
nenexHus

BUONOIrKA
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Annapat (komnnekc) Nonbaxn

Cuctema ynnouweHHbIX UMcTepH (Tpyboyek, nonoc-
Tel), orpaHMyeHHbIX OBOMHLIMWM MeMbpaHamu, 06-
pasylolmx No Kpasm ny3bipbkk (AMKTMOCOMLI). B
pacTUTENbHbIX KNEeTKax LMCTEPHbI CNOCODHBI pac-
WMPATECS M MpeBpawartbCca B KPYyMHble BaKyonw.
BxoauT B eAnHy0 MeMBPaHHY CUCTEMY KIEeTKK

« YyacTByer B TpaHcrnopre npoaykToB
6rocnHTE3a K NOBEPXHOCTW KIETKN U B Bbl-
BEOEHUN UX 13 KNEeTKN.

« BeluecTBa ynakoBbIBAKOTCH B My3bIPbKA.
« B pacteHusix — y4acTBYIOT B NMOCTPOEHUM
KNEeTOYHOW CTEHKW.

« $opmMupyeT NM30COMbI

OpraHouabl ABMKEHUSA

MukpoTpyBo4ku — ANWHHBLIE TOHKWE MOonble LMNMUH-
apbl, auameTpoMm 25 HM. CTeHKM MUKpOTpyBouek
coCTOSAT N3 Benkos

« OnopHas — obpa3sydT BHYTPEHHWIA Kap-
Kac, MOMOralLWWi KneTkam COXpaHSTb
opmy.

o [lBuratencHas — BXOOAT B COCTaB pec-
HUYEK W XKTYTUKOB

MWKPOHUTU — TOHKWE CTPYKTYPbI, COCTOALME U3 Thbi-
csi4 Moriekyn 6enka, coeMHeHHbIX ApYr C APYrom

« O6pazylT ONOpHO-ABUraTenbHyK CUC-
Temy, HasblBaeMyH LIMTOCKENETOM.

« CnocobcTBYlOT ~ TOKY — LMTOMM@smbl
B KNeTKax

PecHu4ykM — MHOroOMMCNEHHbIE UWTONNasMaTnde-
CKME BbIPOCTbI HA NOBEPXHOCTN MembBpaHbl — obpa-
30BaHbl MUKpOTPYOOYKaMu, MNOKPLITLIMU MemMbpa-
HOW

« O6ecneunBaloT nepeaBUKEHUE HEKOTO-
PbIX OOHOKMNETOYHbLIX OPraHuaMoOB W TOK
XUKOCTW B OpraHu3max, yaaneHue Yactuyek
NbinM (ObiXaTenbHbLIM PEeCHUTYaTbIA anuTe-
nnid)

HryTmk¥ — eOuHWYHbIE BbIPOCTBI HAa MOBEPXHOCTU
KNeTKN. PECHUYKM 1 KIyTUKM MMetoT obLLyo OCHOB-
HYIO CTPYKTYpY: AEBSiTb nap MUKpoTpyboudek, pacno-
NOMEHHbLIX KOMbLOM, ABE OAMHOYHLIE MUKPOTPYDOUKA

B LUEHTPE N BaszanbHoe Tenbue B OCHOBaHWUK

Cnyxart ansi ABMKEHUS1 OAHOKNETOYHLIM Op-
raHMamam, cnepMarosounaam, 300crnopam
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KnemoyHkie ernoyeHuUs

HenocTosiHHbIE CTPYKTYpLI LMTONMasmbl. MNoTHbIe
BKIMIOYEHUS] B BU/IE TpaHyn

CopepxaT 3anacHble nuTaTenbHble BelecTsa
(kpaxman, »upbl, 6enku, caxap)

OpzaHoudkI, xapaKkmepHbIe MOoMLKO ONsi pacmumenbHbIX KIemokK

lMnacmudsbi-xnoponnacmel

CopepxxvmMoe nnactwg HasbiBalT cTpomoi. Ha-
pyHas MemBpaHa rnagkas, BHyTPeHHsAA obpasyeT
nnacTtnH4yaTble BNg4YuBaHWA — TUNakoWabl. bonbk-
LIasn YacTb UX YKNaAbIBAETCS B BULE CTOMKA MOHET
1 obpasyeT rpaHel.

B membpaHax rpaH HaxogwTcs xropodwunri,
npraaloLLMA - 3eneHyo okpacky 1 obecned-
BalOLWMIA MNpoTekaHue CBETOBOW a3kl CBETO-
CUHTE3a

IMNMnacmudkil — neilikonnacmal

Oxpyrnble, GecuBeTHbIe OpraHonbl, BHYTPEHHSS
membpaHa o6pa3syeTt 2-3 BbipocTta. Ha cseTy npe-
00pa30BbLIBAKTCS B XJ10POMNacThI

CHYH(E]T MEeCTOM OTNOXEHWA 3aNacCHbIX NMAUTa-
TEeIbHBIX BELWECTB, Yalle BCero Kpaxmarna

Mnacmudbl — xp

oMornnacmsl

[eyxmembpaHHble  WwapoobpasHele opraHoMabl,
WwaposugHoi copmbl. CogepxaT nUrMeHTbl — Ka-
poTUHOWAbLI, OKPaCKa KenTas, KpacHas, opaHxesas

MpuoawoT nenectkam LUBETKOB, nnogam
U NPUUBETHLIM NIMCTLAM OKPacKy, NpuBneka-
0T HACEKOMbIX-0ONbINUTENEN

Knemoy4Has o6osioyka (cmeHka)

CocTouT M3 Lennonosbl, UMEET Nopbl.
VimeeTca B KneTkax rpm6OB, COCTOUT U3 XUTWUHA

3almiaeT KNeTky OT BHELUHWX BO3OEWCTBUNA,
npuaaeT NPoYHOCTb, ABMSETCA CKEeNeToMm pac-
TEeHUS

Baxyonb, XapakKmepHa moijibKo ans pacmumesibHbIX KITeimoK

MembpaHHas nonocTb, 3anofiHeHHasi KNeTOYHbLIM
cokom. Bakyone @aBnserca npovs3BOAHOW 3HAO-
nnasmartu4eckon cet. KneTodHbld COK SBNSETCA
BOAHbLIM PACTBOPOM OpraHvYeckux BeLLecTs: opra-
HUYECKUX KUCMOT, caxapa, conen, Genkos, Aybunb-

HbIX BELWECTB, ankanouaos, NMrmMeHToB N T. 4.

e pEerynsumMs BOAHO-conesoro obMeHa;

« MOAOEpKaHWE TYPropHOro AaBnNeHus;

e Hakonneuue npoaykToB obmeHa BellecTs
W1 3anacHbIX BELLECTE;

« BblBeEeHUe U3 0BMeHa TOKCUYHBIX BELLIECTB

BUONOIrKA
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O6meH BelwecTB U 3Heprum (Metadonusm)

MeTabonuam — COBOKYMHOCTL MPOTEKAIOLIMX B KINETKE XUMUYECKUX NpeBpalLeHui,
obecnevyrBaLLMX ee POCT, XU3HeAEATENbHOCTb, BOCNPOM3BEAeH e,

oBMeH ¢ okpykatoLwen cpeaon

h 4

Y
3HepreTuyeckuint obmeH. Katabonuam. Mnactuyeckuin o6meH. AHabonuam.
Ouccumunauua Accumunaumsa
COBOKYMHOCTb peakuWil CWMHTEe3a opraHude-

COBOKYMHOCTE peakuuin paclienneHus u
OKMCneHua opraHM4ecknux BellecTB C Bbl- <::> CKMX BellecCTB, NpoTeKkalolwnx ¢ nornoweHuem

[EnNeHWeM 3Heprum KW 3anacaHuem ee
B Buae AT® (rnukonus, aklxaHue) CVHTe3, brocuHTes Benka)

aHepruun. WIcTouHMK sHeprum — ATD (coTo-

| |

v v

ATO

Hzo ] COZ

OHeprusa

Y

MexaHu4yeckas (OBWKEHME MbILLLL),
cBeToBas (baktepun)

Tennosag,
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Tabnuua 13. JHepreTU4eCKun obmeH
Jlokanusaumna OHepreTuyeckas
3T1anbl L Mpouecchbl P
B KNeTke LIEHHOCTb
B MpoucxoauT pacwennexme B
; MULLEBAPY- | By cokoMONEKYNAPHBLIX OPraHNYeckuX BELLECTB b'ge”;'em“
nofroroms- | & opraiveme, A HUSROMATER BT, Vo —
. , P ; Benku — amuHokucrnoTsl + Q' =
TOSNEE | B NIetchine HKunpbl — rMMALEPUH + BLICLLUWE KUPHbLIE KACMOThI by
B KIeTKe P B P 3Hepruu
Monucaxapuapel — rnwkosa + Q
PepmeHTaTMBHOE pacluenneHne rmioKo3sbl —
2 aTan — MNMpoTekaeT bpoxeHue. 60% aHeprum —
rMUKONKU3 | B UMTONNAasmMe, MonoyHokucnoe 6poxeHue: Tennosas
(Beckucrno- He cBszaH (Hanpumep, B MbiLLLAX) 40% aHeprum —
pogHbIil) | ¢ membpaHamMu | CgH1,0s+2H;PO4+2A0P—-2C;HO3+2ATD+2H,0 | Ha cuHTes 2ATD
rnoKo3a MOIIOYHAR KMcnoTta
ri 3TaoT1;3 Mpoucxoaut obpasosaHue CO,. B pesynbrate
5'5:1%“0 ObiieamEseE OKMCMEeHUs MONOYHOI KMCNOThI Nof4 AeNCTBUEM
Resitinily Y & epmeHmos BelioeneHnus
+ + 3HEpPruun He
BIRGIDHRS: | IERE—— ATom Bgat)is(c))a 86(? ijozscfgcp;z:emos n oEcxop.m
(pacwen- B maTpukce HOPOA i P 2
nenue) NepeHOCYNKOB NOCTYNAET BO BHYTPEHHIOD
[bixaHue MemBpaHy MUTOXOHAPUK, 0DPAa3YILLYIO KPUCTbI

' Q — TennoBas aHeprus.

BUONOIrKA
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OkucneHue aToMOB BOAOpoAda [0 KaTUOHOB
B MembpaHe KpucT;
H-e > H
KaTuoHbl nepeHocaTca 6enkamu-nepeHocHnkamm
Ha HapyXHY NOBEPXHOCTL MeMBpaHbl.
ObpasoBaHWe aHVOHOB KMCNopoaa Ha
BHYTPEHHEN NOBEPXHOCTM MeMBpaHbl KpUCT
C NOMOLLIbK hepMEHTa — OKCUAAa3bI.
O, +e >0y
KaTWoHbl M aHWOHBI CKannuBaTCs Mo pasHbie

Mpoucxogut
cTOpoHbl MeMbpaHbl. Korga pasHocTb
obpasoBaHue
B kpucTax noteHymnanos gocturaet 200 mB B monekynax 36 Monekyn
thepmeHToB AT®-CcUHTETa3 OTKpLIBaETCH ATD

NPOTOHHLIA KaHan. 3TW MONEKYNbl BCTPOEHLI BO
BHYTPEHHIOK MeMbpaHry.

Mo aToMy KaHany npoTOHLI BO4OPOAa
YCTPEMISIOTCA Ha BHYTPEHHIOK NOBEPXHOCTL
MemMmbpaHsl, oTAaeas GonbLoe KoNM4ecTeo
3HEpPrUn.

OHeprusa naet Ha cuHTes ATO.
[MpoToHbI BoAopoaa coeanHAITCA C aHUOHaMK
Kucriopoaa, ¢ obpasoBaHnemM Bofpbl.
4H" + 20, — 2H,0 + O,

Obulee ypaBHeHWE rmaponuaa (abixaHus)
2C;3HgO3 + 60, + 36H;P0O, + 36A0P — 6CO, + 38H,0 + 36ATD

O6Luee ypaBHEHWE PacLUEnfeHst rioKo3bl
CeH 1206 + 80, + 38H3P0O, + 38A0P — 8CO; + 38ATD + 6H,0
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Tabnuua 14. doTocuHTe3
é Nokanuzauus Mpoueccs
& B KNeTke
1. CBeT, nonagaetr Ha MoONeKynbl Xxnopodunna, pacnonoXeHHble
B MembpaHe TUnakonga, nepeeoasn ux B BO3DYKAEHHOE COCTOSHME.
2. DNeKTpoH OTpbIBaeTCA OT MOMNeKynbl xnopodwmnna um npyu MOMOLLM
NEPEHOCHYNKOB MEPEHOCUTCH HA HapPYKHYH MOBEPXHOCTb MembpaHbl
TUnakomaa.
3. Tam aneKkTpoHbl HaKannMBalTCs, CO3AaBasl OTPMLATENLHO 3apsiKEHHoe
ANEKTPUYECKOE norne.
4. BHyTpw TUnakomnga npoucxoaut hoTonna Bofsl (pasnoxeHve BoAbl Noa
penctevem ceeta) 2H,0 - 4 H + 4 e+ O,T
5. ObpaszoBaBLUMECS 3MNEKTPOHbI «3aMELLalTy» YTPAYEHHbLIE 3MEKTPOHBI
& xnopodmnna.
e Tunakougbl | 6. [MpoTOHbI BoOJOpPOAa CKaMNWMBAKTCA Ha BHYTPEHHEW NOBEPXHOCTH
E rpaH MembpaHbl Tunakouaa, 3apsxas ee nonoxuTensHo. Kucnopon yxoaut B
O aTMocdepy.
7. B pesynbtate HapykHas rMoBepxHoCcTb MembpaHbl 3apskaeTtcs
OTPUUATENBHO, & BHYTPEHHAS —  MNONOXWTEensHO. Bo3Hukaer
ANeKTpuYecKkM noTeHuwarn, Korga OH  JOoCTUraet  KpUTWUYeCKOW
BEMUYMHLI, B MembpaHe OTKPLIBAETCS «MPOTOHHLIA KaHamn» W NpoTOHbI
YCTPEMNATCA HapyXXy. 3Heprus nNpoTOHOB C ydyacTueM depMeHTa
AT®-cuHTETa3bI CNONb3yeTCs Ha cnHTes AT® ns AP,
8. OneKkTpoHbl, HaxoOdLWMECA Ha HaPYKHOW MOBEPXHOCTN MembpaHsbl
Tunakouaa, obbeAUHSATCS MNonapHo ¢ MNPOTOHOM  BoAOpoAa
1 MPUCOBAMHSIIOTCS K MOsiekyne nepeHocyvka HAQD™
2e + H + HAd®"™ - HAO® - H

BUONOIrKA
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TemHoBasd haza (hukcauuv yrnepoaa)

Crtpoma
xrnoponnacra

1. MpencrasnseTr cobol epmMEHTATUBHYIO LENb peakuuil, NpUuBoasLLyO
K oOpasoBaHW oOpraHudeckux BellecTB € wucnons3osanvem CO;
(chukcayust yanekucriozo 2asa). OAnsa 3Tux peakuuii He obA3aTensHo
Hanu4ue ceeta.

2. B ctpomy xnoponnacra noctynatot AT® n HAA® H, obpasosaslumecs
B pesynsTaTte ceetoBon dasel u CO, u3 Bozayxa.

3. B cTpome nOCTOAHHO MNPUCYTCTBYIOT NATUYrnepogHele caxapa Cs,
obpasytolumecs B umkne dukcauuy yrnepoaa (KanseuHa):

— Monekynel Cs cdukcupytor CO,, obpasys HECTOMKOE LUECTUYINMEepPOAHOE

coefiHeHne

CO,+ Cs — Cg (HecTolKOE).
— WectnyrnepogHoe  coeguHeHwe  nop  AerdcTBuMEM  (DEPMEHTOB
pacnagaeTtcs Ha ABe TpexyrnepoaHbie Monekynsl (doccornuuepuHoBoit
kucnotbl) OrK
Cs — 2C; (OIK)
— C nomouwsto sHeprun AT® n HAO®+H m3 TpexyrnepoaHbiX MOMeKyn
obpaayioTca  MOMEKynbl  [NIoKO3bl  (KOTopkle 3aTem  MpeBpallalTes
B 3anacHOe BeLecTBO — Kpaxman)
203 —> CsH1205
M MONekynsl NATUYINEpOAHOro caxapa (KoTopble OnfATb BKMKOYAKTCA
B LKKIT)
5C; — 3Cs

CyMMapHoe ypasHeHWe (poTocuHTEesa:
6C0O; + 6H,0 — CsH1205 + 60,
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BuocuHTes benka

aHTHKOnOH—V ),
YyacTox BeINOMHEHMs  YYACTOK MOJIyYCHUSA ~ L
npuKasa | KOMaHIBI

Hanpaeneny
JIBMKEHUS)
Pazubie T-PHK

CO CBOMMM

AMUHOKHCIIOTAaMM

Tpn| Pubocoma

Pa‘q-ryman
MONUMNENFUAHAS LENb

Ta6nuua 15. NMNocnepoBaTtenbHOCTL OMoOCKMHTE3a Genka
Nokanuaayus
—— OnucaHue atanos
Otanbl brocuHTesa: TpaHckpunuus (nepenucsiBaHue)
BuocuHTes Bcex Bugos monekyn PHK Ha matpuue OHK. Ocyliectenaercs
B CUHTETUYECKYIO hasy B XpOMOCOMaX.
1. C nomoubo (hepMeHTOB Ha OnpefeneHHbIX yYacTkax ofHoin uenovkn AHK —
B sape reHax cuHTesupytotea 20 TpaHcnopTHeix OHK, pPHK 1 nPHK.
2. pPHK BctpamBawTes B cybbeanuuubl pubocom, TPHK n nPHK Bbixogar
B LTOMNMIasmy.
3. Pubocombl Tak e BbIXOAAT B LMTONNA3My

BUONOIrKA
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TpaHcnsuus (nepenaya)

B uvtonnasme.
Ha mpaHynspHoi
3HOONnasmMa-
TUYECKOW CETH

1. CuHTE3 nonunenTuaHbIX Lenei 6enkos, ocyLwecTBNSeTCa Ha pubocomax.

2. TpucoennHeHne cydbbeauHuy pubocomsl K MPHK, ¢ Toro koHua, oTkyaa Ha-
yunHanca ee cuHTes ¢ AHK.

3. O6pasosaHve PLIP (dyHKUMOHANbLHOIO UeHTpa puboCOMBbI), COCTOSILLEro W3
MPHK 1 pubocombl. B ®LIP Haxogutca 2 Tpunneta (6 Hykneotuaos) u PHK. Onn
obpasytoT ABa aKTVBHbLIX LEHTPA: aMUHOKUCIIOTHLIM — LIEHTP Y3HaBaHWs aMUHOKUC-
NoThl W nenTUaHbI! - LeHTp nNpUcoeaMHEHUs aMWUHOKUCTIOTh!
K NeNTUAHON LienoYKe.

4. TpaHCnopTUPOBKA aMUHOKWUCIOT M3 UMTONNasmel kK mecty cuHtesa. Ocylle-
cTBnseTcs TPHK. Kaxnas aMWHOKUCOoTa coeuHseTcA
c cooTtseTcTBylolen el TPHK, aHTUKOAOH KOTOpPOW COOTBETCTBYET KOOOHY
WPHK. lMNpucoegnHeHne MAeT ¢ NOMOLULK MHAWBUAYaNbHbIX Ans Kaxgon AK
hepmMeHTOB, 3a cyeT aHeprum ATO.

5. TllpoBepka COOTBETCTBMA AHTUKOOOHA KOAOHY MNPOMCXOAUT B aMUHO-
KMCNOTHOM aKTWMBHOM UEHTpe, B cnyvYae KomnnumeHtapHocTy, TPHK
C KucroTon npucoeguHsaeTcst K MPHK.

6. Ob6pa3zopapliascsa CBA3b CNYXUT CUrHaNoM K NpoaBMKeHUO pUBOCOMEI MO
WPHK. TPHK ¢ amuHokucnoToi nepemeliaeTcs B NENTUAHLIA aKTUBHBLIA LIEHTP,
roe nNpoucxoauT npucoeguHeHue amuHokMcnoTel K uenouvke. TPHK nokupaer
MOMEKYNy 1 «yXO4NT» B LMTOMNNA3My.

7. Tlpouec noBTOpSAETCH Kakabl pas, korga TPHK npuHocUT aMmuHoKMCnoTy, pu-
Bocoma npoasuraeTca ckadkom no MPHK, a nentngHan uenoyka yannmHaeTcs.

8. CurHanom K OKOHYaHWIO CUMHTE3a ABNSAKTCA 3Haku npenuHaHung (YAA, YAT,
YT'A). Pnbocomsbl cockakuatoT ¢ MPHK 1 pacnagatotes Ha ABe eANHNLbI.

9. MonwunenTuAHas Uenb OAHOBPEMEHHO  cockakvBaeT ¢ puBocombl
n noctynaetr B 3MNC, roe npuobpertaeT  BTOPUYMHYHD,  TPETUHHYIO
N YeTBEPTUYHYIO CTPYKTYPbLI Benka
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Ta6nuya 16. HeneHue KneTku
®dasbl Meno3s
MuTo3
AenexHus MepBoe nenexue BTopoe nenexve
e CMNMpanu3aumMs XpPOMOCOM, | » YABOEHWE  20MOJIO- | « WHTEpgasa oTCyT-
B pe3ynbTaTe Yero OHW CTaHO- | 2UYHbIX XPOMOMCOM; CTBYET, K [EneHur
BATCA BUOAUMbIMMU; « cnupanusaumMs xpo- | MPUCTYNaloT OfHOBPE-
* Ka¥Jas XpPOMOMCOMa CO- | MOCOM: MEHHO [1BE KNEeTKU;
CTOWT U3 ABYX XpoMmaTug; «  KoHblozayusi romono- | * ©Bpasyercs  Bepe-
* pacTeopeHue AAEPHON | rUYHBIX XPOMOCOM; TOHR ASHaHWA;
mMembpaHbl; «  XpOMoCOMBI cnusa- | ® cxofHa ¢ npochasoi
+ ObpasoBaHue BepeTeHa Ae- | otcsi monapHo u obme- | MYTO3A
lMpohasza | neHus (B KNETKaxX XWBOTHbIX) HUBAIOTCS UAEHTUYHBLIMY
yqactkamu, npoucxoauTt
KpoccuHaosep;
e YTOMLIEHUWE XPOMO-
coM, pacTBOpeHue
saepHoin obonoyku, ob-
pasoBaHue BepeTeHa
AeneHus (dasa ropasfo
ONMHHEE YeM B MUTO3e)
e pacronoXeHne XpOMOCOM | s T[OMOSIOTUYHBIE XPO- | « OByXpOMaTUOHbLIE
no akeaTopy; MOCOMbI BbICTPAUBAKTCA | XpPOMOCOMbI  pacrnono-
Metadpasa | , umm nonapHo no obe CTOpo- | raralTca no 3KBaTopy

BepeTteHa [AeneHuA
NPUKPETIAKTCA K UEHTPOMEPAaM

Hbl OT 3KBatopa

KNETKN

BUONOIKA
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AHadhasa

Tenodasa

e [lenieHue LUeHTpomep;

e OTAENbHble  XpomaTuabl
(aoYepHMe Xpomocomel), pac-
XOOATCH K NONKcam KNneTku

e pasolweflinecs XxpomaTu-
[bl OECrnpannsyoTcs, BOKpYr
HUX obpasyeTcs HoBas aaep-
Has membpaHa, hopMUpytoT-
Csl 1BA HOBbIX SApa;

e Ha 3KBaTOpe 3aknagblBa-
eTcs KneToyHaa membpata,;

e pacTBOPAIOTCA HUTK Bepe-
TeHa JenexHws;

« 0Opa3yloTca OBe [godep-
HUe OUNIoUOHbIe KIETKN

« pasgeneHve nap ro-
MOTOrMYHbIX XPOMOCOM;

e pacxoxneHue Oey-
XpoMaTuaHbIX XPOMOCOM
K MNosiucam KNneTku

« o06paszoBaHve  ABYX
[OYEepHUX KNeToK. Xpo-
MOCOMbI COCTOAT U3 [BYX
XpomaTua

o [JeneHne UueHTpomep,

e Xpomartuabl  pacxo-
AATCA K Noncam KneTku

o obpasopaHue YeTbl-
pex 2annoudHbIX KNeToK
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Tabnuya 18. PasButune 3apodbilla Ha NnpyuMepe naHueTHUKa
Mepuon
pazBuTUs PucyHok OnucaHue pas3BuTHA
OnnopoTeopeHas diuekneTka ¢ AUNNOWMAHBLIM
3uroTa
Habopom xpomocom (2n)
MHorokneTouHbIi 3apoablll ¢ MOMAOCTLIO BHYTPU.
Bnactyna Mo dopme HanomuHaeT wap. ObpasosaH
B pe3ynbTate MHOTOKPaTHOro AeNeHus 3UroTbl
[ByxcnonHeln  3apogeiw. OB6pasoBaBLINnics
B pe3ynbrarte ensyueaHus bnactynesl. Obpazo-
FacTpyna BaHWEe [OBYX 33pOfAblLEBbIX MUCTKOB: 3KTOAEPMbI
(1) = HapPyY>XHBIIA CrOW KNETOK W 3HTOAEPMEI (2) —
BHYTPEHHWIA CMOW KIETOK
Cragvsa 3aknapblBaHusi BHYTPEHHWX OpraHoB —
NonocTyu nepBuYHON KWKy (3), HEpPBHOW MNna-
Helipyna cTuHKKM (5), xopabl(6), B crny4yae XopAoBbIX Xu-
BOTHbIX. [lpoucxoout obpasoBaHue TpeTbero
3apobleBOro NMcTKka — mesodepmel (4)
OpraHoreHes — JkTogepma — HepBHas CcucTemMa, OpraHbl YyBCTB, MOKPOBHBIM 3nUTenui
saknazKa W ero Npou3BoAHbLIe (BOSOCHI, KOMbLITA U T. N.), MOKPOBHAs U HEPBHAA TKaHb.

OpraHoB W Tka-
Hen. Passutne
nnoaa

SHTOAEpPMa — KULLEYHUK, NULLeBapuUTenbHbIe Kenesbl (NeYeHb, NnoaxkenyaoyHas
meneaa), >K<’:I6pbl, nerkve, LWMToeBMgHas Xenesa u 1. n.

Mesogepma — xopaa, CKeneT, MbllUbl, MOYKK, KpPOBEHOCHAA cMcTEMa, COeaAUHK-
TellbHadA N MbilleYHasd TKaHb

BUONOIrKA
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Tabnuua 21.

OCHOBbI FreHEeTUKH

Baxouomepuocm HacneaOCTBeHHOCTU

3aKoH

®opMynupoBKa 3aKoHa

Cxema CKpewuBaHUA

MepBbiii 3aKkoH
MeHpens.
Mpaeuno eguHoobpasus
NepBoro NOKOMNeHus unu
33KOH JOMWHMPOBAHWS.
I". MeHpens, 1865 r.

Mpu MoHorMbpuoHoMm cKpe-
LMBaHWK rubpuabl NepBoro
nokonenna (F;) epuHoob-
pasHbl no heHoTUNy
W reHotuny. [posensawTcs
TONMbKO OOMWHaHTHbIE MNpW-
3HAKM

Bropon 3akoH Mengens.
3akoH pacLuenneHus
. MeHpens, 1865 T.

P ? AA  x Jaa
rameTel A A a
F1 Aa Aa Aa Aa
BCE CEMEHa KenThle
P, Q AA 4 aa
XenTtble - 3eneHble
ceMeHa ~ cemeHa
rameTtsbl A A a a
F4 Aa Aa Aa Aa

BCce rmbpuabl XxenThle

¢ Aa  x & Aa
A a A a

F AA  Aa Aa aa
[ vy

3elneHble
cemMeHa

.
XenTtble cemeHa
L

Mpu MOHOrMBPUOHOM CKpe-
LMBaHUM TMOPUOOB NEPBOro

NMOKOIneHud B NOTOMCTBE
npovcxoaunT  paclienneHue
NPWU3HAaKkoB B  OTHOLUEHWN

1:2:1 — no reHotuny, 3:1 — no
doeHoTUNy
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MepBoe aurnbpuaHoe cKkpewmBaHue

Mpn aurubpugHom ckpe-

P4 YAABB x (aabb WwueaHuu y  rubpuaos
XenTble 3eneHble Kaxpasi napa nNpU3HaKoB
rnagkue MOPLUMHUCTLIE HaCﬂeﬂyeTCﬂ He3aBUCHUMO
rameTbl: AB; AB ab;ab Apyr oT Apyra n obpasyeT
pasnuuHbie  COYEeTaHus.
F AaBb AaBb ObpasytoTca 4eTbipe de-
S rrankve HOTWNWYECKWE [pynnbl B
COOTHOLUEHUA:
9:3:3:1wunm
Bropoe aurnbpuaHoe ckpewmsaHue [9A B :3A bb:3aaB :1aabb
P, QAaBb  x O AaBb B OTNW4YME OT BTOPOrO 3a-
AvrnbpuagHoe XenTble rnagkue KOHa, KOTOpbIA crpaeen-
CKpeLinBaHue. rametbl: AB; Ab AB: Ab nMB, Koraa M3yvyaemble
Tpetuin 3akoH MeHgens. aB; ab aB; ab | eenbl Haxodsmcs 8 pas-
3aKoH He3aBMCMMOro F, PeweTka MeHHeTa HbIX apax Bcerga, Tpetui
HacrnegoBaHws. 38KOH OTHOCUTCH TONBKO K
. MeHpgens, 1865 . AB Ab aB ab crny4asiM  He3aBWCMMOTO
AABB | AABb | AaBB | AaBb | HacnepoBaHus, 2oMono0-
AB | XenTble | KeNTbIE | KENTLIE | KeNTble| 2UYHbLIX XPOMOCOM
rmagkve | rmagkue | ragkue | rmagkme
AABb | AAbb AaBb Aabb
Ab | xenTble | enTble | XenTble | XenTbie
rmaakve | MopLWH | rmapkue | MopLmH
AaBB | AaBb aaBB aaBb
aB | xenTtble | enTble |3eneHbie|3eneHsle
rmagkve | rmagkue | rmagkue | rmaakue
AaBb AaBb aaBB aaBb
ab | xenTble | XenTble |3eneHble|3eneHbIe
rnagkue | magkue | rapkve | rmagkuve

BUONOIrKA
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3akoH

PopmynMpPOBKa 3aKoHa

Cxema ckpelmBaHus

AHanusupymLlee ckpe-
LMBaH1e — CKpeLLuBa-
HWE UCMbITYeMOoro opra-
HW3Ma C FOMO3UTOTHBIM
no uccneayemomy
NpU3HaKy B Lenax
BbISICHEHWS €ro reHoTvNa

BapuaHT roMO3UroHTHOCTH OCObOU
C AOMWHAHTHBLIM NPU3HAKOM

P PA_ x (aa
Y {
Mametsl A; _ aa
!
Fi Aa

deHoTUNIMYECKOE eanHoobpasue
A_ = AA (roMo3uroTHa)

BapnaHT retTepo3nroTHOCTH
aHanuaupyemon ocobu

P A x (aa
Mametol A; _ a.a
Fi Aa aa
PaclwennexHne 1:1

A =Aa

Ecnn npu ckpelumBaHum
0ocobn ¢ AOMWHAHTHbIM re-
HOTUNOM C PEUECCUBHONM
rOMO3UroTHOW 0CoObLKD Mo-
Ny4YyeHHoe MOTOMCTBO eau-
HOOOpa3Ho, 3Ha4YuUT, Uccne-
ayemas ocobb fABMAAETCH
AOMWHAHTHOW rOMO3UIOTON
no AaHHOMY NpU3HaKy

Ecnn  npuw  ckpewmeaHuu
ocobu ¢ OOMWHAHTHBIM re-
HOTWUMNOM C peLecCUBHON
rOMO3WroTHOW ocoBblo, no-
Iy4EHHOE NOTOMCTBO AaeT
pacwennenune 1:1, 3HauuT
uccnegyemas ocobb siBns-
eTcs JOMWHaHTHOW reTepo-
3UroTOM MO [aHHOMY Mpu-
3HaKy




3akoH cuenneHHoro
HacrnegoBaHWs
E. MopraH, 1911
CuenneHHoe Hacrnefo-
BaHWe — COBMECTHOE
HacnegoBaHWe reHos,
COCpPeOoTOYEHHBIX B 04~
HOW XPOMOCOME, reHbl
oOpasyoT rpynnbl cLen-
nexns

Be3 kpoccuHroeepa

P A B X a b
a b a b

MameTbl: AB:ab ab;ab

Fi AaBb aabb

Pacwennenve 1:1 (50% : 50%)

C KpOoCCUHroBepoMm

P A B % a b
a b a b
A B l A b
a B a b

Mametsl: AB;Ab:aB:ab ab

Fi AaBb—42%; aabb — 42%:
Aabb — 8%; aabb — 8%

CuenneHHble reHbl, noka-
nn3oBaHHbLIE B OHON Xpo-
MOCOME, HacrnegywTcs co-
BMECTHO, He OaBasA He3a-
BUCUMOIO pacrnpeaeneHuns.
lpynnbl  reHOB  Haxoas-
wmeca B OAHOW XPOMOCO-
Me, HasblBalwT rpynnamu
cuennenus. Yucno rpynn
CUenneHnss COOTBETCTBYIOT

rannongHomy Habopy
XPOMOCOM.

Hapywenne cuenneHHoro
HacnefoBaHMA  MPOMCXO-

OWT B pe3ynbraTe Kpoc-
cuHrosepa. B atom cnyvae
NPOUCXOANT nosiBneHue
ocobeil ¢ MHLIMW coYeTa-
HUAMU npu3Hakamu —
KPOCCBEPHbIX; WX KOnu4e-
CTBO BCerga 3HayuTenbHO
MEHbLLE W 3aBUCUT OT pac-
CTOSIHUA  Mexay reHamu
B Xpomocome. Yem OHO
Bonele, TeM yalle npouc-
XOAUT Nepekpect Mexay
reHamm

609

BUONOIrKA
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nonom

300posas
HeHWuHa

eemogunuu MYMKHUHE  MyXYuHa

HocumensHuya 300posblll 2emMopuiIuK—

3aKoH DopmynMpoBKa 3aKoHa Cxema ckpelymBaHms
HacnenosaHue cuenneHHoro Ecnun peueccrBHbIA reH, onpe-
C Nonom reHa remohunun — h, Hop- | OensawLMA NPosBREeHNe npu-
Y ManbHbIA reH — H 3HaKa, NoKanu3oBaH B XXEHCKOMN
i XPOMOCOME, TO XEHLLMHA SBMs-
NPU3HaKOB, CLUEMNNeHHbIX |P XHXh X XHY eTCs HOCUTENEM, a NPOSIBNEHUE
C nonom HOCUMENsHUYE 3doposkill MpuaHaKa MPOVCXOAUT Y Myd-
an3HaKM, reHbl KOTOPbIX 2eHa eeMoguiiLL MyX4uHa YMH
pPacnonoXeHbl B NOMo- . .
- ramertbl. XHX XHY 3
BOI1 XPOMOCOME, Ha3bi- HAh H PeLeccuBHbIi npusHak nepe
AaeTcs OT MaTteper CbiHOBbAM
BakdTCHA cuenrneHHsIMn C F1 XHXH XHXh XHY th

W nposiBnsieTcsi, a OT OTUOB —
[A0YEPsIM, M OHWU CTaHOBSATCS
HOCUTENAMKU reHa (Hanpumep,
remounus, NansLTOHU3M)

MMnoTesa YncToThl ra-
MET.
I". MeHpens, 1856 r.

P,

rameTbl:

+AABB x >aabb

AB ; AB ab ;ab

Haxogsawmwecs B gaHHOM op-
raHmame napbl anbTepHaTWB-
HbIX NpU3HakoB (kentas v 3e-
neHas okpacka) He cMeluuBa-
loTCA Npu obpasoBaHuK ramer,
Nno OAHOMY W3 KaxJon napbl
nepexodsaT B HUX B YWUCTOM
BUae

3aKOH roMONorM4YecKnx

pAOoB HacnNenCcTBEHHOMN
N3IMEeHYNBOCTH

H. L. Basunoe, 1920r.

MeHeTMueckn GnK3KMe BUObl W
poabl XapaKTepusylTcs CXOfl-
HbIMW pALaMK HacneaCcTBEHHOM
N3MEHYMBOCTH




N3mMeHYMBOCTL

MoaudukaumoHHan MyTaumoHHas
(HeHacnencTBeHHas unuM deHoTUNUYecKas) — (reHoTMNMYeCKan) W3MEHYVBOCTE —
N3MEHEeHNA NPU3HAKOB opraHuama nog Bo3nein- HacneacTBeHHas W3MEeHYMBOCTb, Bbl-
CTBMEM Cpefbl M He CBA3AHHbLIE C M3MEHEHMEM 3bIBAOLLAsA U3MEHEeHUsa B reHoTune,
reHotuna. Mogndurkaumn He HacnegylTcs nepegaeTcs no Hacnegctsy. Ha-
N MpOSABMAIOTCA B rpaHuuUax onpegeneHHbIX npumep — UBET BOJOC, MOMOE,
HOopMOW peakuuu. Hanpwmep: 3arap y Yenose- hopma NUCTLEB 1 T. M.

Ka, pasnu4yms B pasmepax pacTeHWK, pacTyLumnx
B pasHbIX YCNOBKUAX cpefbl, U T. M.

leHoTUNUYECKas LvTonnasmatudeckas
M3MEHYNBOCTb reHoTUNa N3MEHYMBOCTL NnacTug
(B xpomocomax) M MUTOXOHAPWNA
KombuHaTuesHas “ MyTaLlMOHHaﬂ ]‘
leHHbIe XpOMOCOMHbIE FeHOMHbIE
MyTaL MyTauunu MyTauun

BUONOIrKA
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Cenekuusi opraHM3mMoB

ToMcTBO ©BecnnogHo (myn -
rmbpua ocna u nowaau)

Tabnuua 29. OcHOBHbIe MeToAbI cenekummn
MeTogbl Cenekuus MBOTHBLIX Cenekumsi pacteHni
Mo xo33McTBEHH HHBIM MPK-
5 KoRAlE 8 Lo P Mo HanMuMIo LIEHHBLIX OIS YernoBeka NpU3HaKoB.
3Hakam 1 Mo BHellHemy Bugy
WckycceT- Mo npucnocobneHHOCTU K MECTHLIM YCIOBUAM
. (akcTepbepy).
HEHREN Mo cnocoBHOCTU K KOHTaKTam CPEAAL
oTtbop Mo mecTy npoucxoxaeHus
C 4YenoBeKoOM U1 BO3MOXHOCTU
CofepXaHna B HeBone
a) Macco- MpumMmeHaeTca AN nNepekpecTHO OnbINAeMbiX
- He npumeHseTcs .
BbliA pacTeHunii
MpumeHaeTca XecTKAA MHONBUW- .
6)HaunBmM- = MpumeHseTcs ONA BblOAENEHUS YUCTbIX JTMHWIA
o ayanbHblii 0TBOpP N0 UEHHbLIM 2
nyanbHblii 1 A9 CAMOONbINALLIUXCH PacTeHN
0118 YernoBeka npuaHakam
OcyLecTBnseTcs ¢ NOMOLLbIO NPOCTLIX WU CMOXHbBIX CKPELUVBAHWUNA.
FuBpUaH- MpocTble — 0QHOKPATHLIE CKPELLMBAHUS MEXOY OBYMS POAUTENLCKUMU chopMamu.
3aLlIE‘I)ﬂ CnoxHble — B KOTOpbIX 3a4encTBytoTCA Gonee Yem Be poauTenbCckue opMbl Un
NPOVCXOAUT NOBTOPHOE CKpeLLMBaHue rmbpuaHoro NOTOMCTBA C OOHUM U3 poauTe-
neu
CKkpelumBaHue pasnu4yHbiX COpTOB (HYTPUBWMIO-
CkpeumBanne otaaneHHsIx no- E;ofe3 mmemamno%oe Me»cpo,u,posoe)( yaz,u Llfee
pon, OTNWYaKLLNXCHA KOHTpacT- : ’ ’ y
Hepogct- K reteposucy. WcnonesyeTtcs Ang nonyveHusi
HbIMU npu3Hakamu. Bepet ¢
BEHHas — 1 reTepo3nroTHeIX MNONyNAUMA U NOBHILIEHUSA
K reteposucy’. Y XKMBOTHLIX MO-
ayTbpuanHr NPOAYKTUBHOCTWU. [ns nony4yeHus nNoaoBUTbIX

rMMopuaoB NpUMEHSIIOT NoNUNNoOMAnIo (KanycTHo-
peneyHsin rubpua)

’FeTeposmc = BbICOKaAd )KIASHGCI'IOCOGHOCTb, BO3HUKAKOUWAA B pesylibTarte CKpelwnBaHnA reHeTun4ec-

K1 OTAanEeHHbIX hopM.




CikpellnBarHue mexay Onuskummu pop-

CTBEHHUKAMK NS NofyyYeHus romosu- | VIckycCTBeHHOe camoonbineHue y nepekpe-

Brnnskopoa- . =
CrBeHHas — | TOTHBIX — YMCTBIX MMHUIA C KenaTenb- | CTHOOMbINALUMXCA PaCcTeHNiA, Ana nony4e-
ABGORGE HbIMW MPU3HAKaMK, T. €. ANa 3aKpenne- | HUS YMCTBIX NIMHWIA, MCNOMNb3YHLMXCA Ons
P HWst 3TUX NpW3HakoB. Yacto Benert | AarbHEMLLErD CKpeLBaHus
K CHWDKEHMIO XKM3HECMOCOBHOCTH
BOonbLINHCTBO KyMNbTYPHbLIX pacTeHuin SAB-
NATCH NONMNNIonaaMun.
KpaTHoe yBenuyeHue Habopa xpomo- A =
» ABTONNOWAEI — WUMEKT YBENUYEHHbIM  NO
Monunnowu- | com. McnoneayeTcs KpaiHe pedko —
CPaBHEHMIO C UCXOAHLIM HAaboP XPOMOCOM.
ama npW BbiBEEHWW HOBbLIX NOPOA TYTOBO-
Annonsnoudsl — UMEKT B reHOMe CYMMUpO-
ro wenkonpsiga
BaHHble Habopbl XPOMOCOM pPa3sHbIX BWAOB
(paHo-nweHnyHasa ropma — TpUTHKane)
WcnbitaHne | VIcKyccTBEHHOE OCEMEHeHWe OT cam-
CamMUOB MO | LOB-NPOU3BOANUTENEA, KayecTBa KO- He npumenseTcs
MOTOMCTBY | TOPbIX NPOBEPSIOT N0 NOTOMCTBY
WckyccTeeH- | MonyyeHne MyTaumid, KOHTPONMPYEMOE YEenoBEKOM, Mo BO3OEWCTBMEM DEHTTEHOB-
HBIA MyTare-| CkMx, ynbTpauoneToBeIX, raMMa- v TENMOBLIX Nyver, TemnepaTypbl, XMMUHECKNX
HE3 BELWECTB M T. 4. Vicnonb3yeTcs B OCHOBHOM B CeNnekuuyM M1IKpoopraHu3MoB
LleneHanpaeneHHoe co3aaHue HOBbIX KOMBUHauWi reHoe B Mmonekyrne OHK. WckyccT-
leHHasn BEHHO MOMyYEHHbIA reH BCTpamBaloT B camokonmpyrowytocs [HK Gakrepuodhara
NHXeHepua | 1 BBOAAT B BakTepuanbHylo KneTky. B pesynbTtate Gakrepun npuobpeTtatoT HOBbIE,
HeobXxoaMMble YenoBeKy KayecTBa (CnocobHbl CUHTE3MPOBAaThL MHTEPdEPOH)
MeTon KOHCTPYMPOBaHWUS HOBbIX KNETOK Ha OCHOBE WX KyNbTMBUPOBaHWA, rmbpuamaa-
LMW U PEKOHCTPYKUMW. [MBpuansaums — o0beMHEeHWE LIeNbIX KIETOK AN NonyYeHus
Kneto4yHas | HOBOro, rubpyaHoOro reHoma. PeKoHCTPYKUMS — NO3BONSAET CO34aTh HOBYH KNETKY W3
WHXEHepWsa | OTAenbHbIX hparMeHToB (s4pa, uMTonnasMbl U T. 4.). VIMeeTcs BO3MOXHOCTb 0Obe-

[MHEHUS! KMBOTHON U PACTUTENBHOM KNETOoK. Yke ceryac UCrnonb3yeTcsl B co3aaHnm
HOBbIX COPTOB PACTEHUN, PaCTEHWUS BLIPALLMBAIOTCA U3 KyNbTYpbl KNEToK

BUONOIrKA
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JBOJTIOLUOHHOE y4YeHue

Ta6nuya 30. OBuXyLwmne cunbl 3BOSIHOLUN
®dakTop MposiBneHue
HacneacrteeHHas
CnocobHocTb NpuobpeTaTb HOBbIE NPWU3HAKKU, pasnuuns Mexay ocobsamMu
e 1 NepenaBaTh WX MO HacneacTs
(4. OapsuH) P y
Bopk6a 3a .
CoBOKyMHOCTE OTHOLLEHWI Mexdy OcoBsMKM 1 pasnuyHbIMK (hakTopamm
CyLLIeCTBOBaHNE .
BHELLHEeW cpebl
(4. OapeuH)
EcrectBeHHbiil 0TO0P | BhhkuBaHue Hawbonee npucnocobneHHblXx opraHuaMoB 6narogaps
(Y. JapsuH) none3HbIM UHAWBMAYaNbHBIM NpU3HaKkam
ameHeHwe 4YacToTbl BCTPEYaeMOCTM TFeHOB B MONyNsuMM B psgy
[peid reHos NOKONEeHWA Nnoa AeicTBMEM crnydanHbix akTtopoB. Hanpumep — peskoe
(cUHTETMYECKaa TEOPUS | YMEHBLLUEHWE YMCMEHHOCTW MONynsuMu B pesynbTate  CTUXMIHbBIX
3BOMHOLMN) BencTBM MM peskoe YBENUYEHWE YUCNEHHOCTU nonynsauun (MaccoBoe
pacnpocTpaHeHue BpeauTenei)
W3onsumsa BosHukHoBeHME nHobObIX HapbepoB, NpensaTCTBYHOLMX CKPELLMBAHUIO

(cuHTETUYECKas TEOPUA

3BOMKOLUMM)

ocobeil  BHYTPM  NOnynsauvu:
hbM31ONOTrNYECKUX 1 T. M.

reorpadpuyecknx,  3KOMOTUYECKMX,




Tabrnuua 31. ®opmMbl 60pLOLI 32 cyLlecTBOBaHMe
ORI CywHOCTb 1 pe3ynbTaT 60pbL6bI Mpumepbl
GopbOLI y pesy P P P
BeikuBaHve Haubonee npucnocob-
neHHbIx ocobei BHyTpu Buaga. [Mo-
yTp A Boptba camuor 3a camky, bopbba 3a
bepna bonee Xu3HecnocobHOM nomny-
BHyTpuBuooBas 2| nyyLwyo TeppUTOpUID, 3a KOPM, 3a CBET
NAUMY HaA[ MEHEee XU3HecrnocobHOoN’, 5
U 1 BoAy (cpeau pacteHun)
3aHUMAlOLLEN TY e 3KONMOrU4YecKyto
HULLY
BknioyaeT B cebs B3aMMOOTHOLIE-
HKA 0coBeil pa3nuyHbIX BUAOB
Kponuku n oBubl B ABCTpanuu, XULHW-
3aHUMaloLWMX CXOAHYI0 aKOnoruve- | KU NpUMepHO OfHOro pasmepa, npoxu-
L BallLUME B CXOAHbIX ycroeuax. HApyc-
MexxBuoosasn iR Ay ; A y Py
HOCTb B necy
XULWHUK-KepTBa [NoenaHue XULLHUKaMK KepTB
B3auMOoOTHOLLEHWS, pacnpoCTpaHEHHLIE
X0391H — napasnT Kak cpefn pacTeHui, Tak 1 CPeau Xu-
BOTHbIX
Bopeba ¢ He- MpucnocobneHna KMBOTHLIX W pacTe-
P BeipkueaHue Haubonee npucnocob- I P
BnaronpusTHbLI- P T HUIA K pasnuYHbLIM YCNoBUSIM cpeabl —
MW YCNOBUAMM P M3MEHEHWEe OKpacKku W rycToThbl LWepPCTH
HUBLUMXCS YCNOBUSX y
cpenbl 3UMOMN, NMUCTLS-UIONKM Y KAKTYCOB U T. .

BUONOIKA
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Tabnuua 32. CpaBH nTeJibHaA XapaKTepucTtuka
eCTeCTBeHHOIro " UCKyCcCTtBeHHOro 0T60pa
lNMokazaTtenu McKkyccTBeHHLIN EcTecTBeHHbLIN

WcxopHbid matepuan NHonBUayanbHbie  NpU3Haku
A P WHavBnayansHble NPU3Haku opraHnama AnBULY P
nns otbopa opraHMama
TOUpAa I/Iﬁ N10BUA elbl KBAA
Ot6upatowy S —— Ycno cpen (xmBa
dhakTop M HeXMBAs Npupoaa)
Mpwucn NMEeHHOCTb BU
Kputepunm MonesHocTb Npu3Haka Ans 4Yenoseka pucnocobneHHoc Ad

K yCrnoBuam cpeibl

ACTOYHWK reHeTuqe-
CKOro pasHoobpasus

HacnepcteeHHas uameHumBocTb. Wckyc-
CTBEHHblE MyTaLUWK, CKPeLLMBaHWE U T. .

HacnepncreeHHas u3MeHYMBOCTb.
EcTecTBeHHbIE MyTaLUK

dopmbl 0TOOpPa

TernbHbIA, METOAUYECKUIA (CO3HATENbHbIN)

Cpoku OTHOCMTENBHO KOPOTKUE CPOKM OnuTenbHbIA nepuos BpeMeHn
HoBble copta pacteHuin, Nopoabl KMBOT-
= O HbIX, LWTaMMbl MWMKPOOPraHuamoB. Yacto HOBLIE BUL
y BEAET K NOSABNEHNIO BUAOB HE BO3MOXHbIX A
B npupoae (kanycTHo-peaeyHbIv rubpua)
MaccoBbiii, wHAMBMAYaNbHLIA, 6GeccosHa- | [dBuKyLuni, cTabunuanpyo-

WA, OU3PYNTUBHBINA

3Ha4yeHue
[NsA 9BONOLNK

B pesynbtate B3aumMogencTBus Oomall-
HUX JKMBOTHBIX, KYNbTYPHbLIX PACTEHWA W
OVKOM NpUpodbl, BO3MOXHO NOsIBNEHWe
HOBbIX BWAOB HA QCHOBE WCKYCCTBEHHO
BbIBEJEHHbIX MOPOJ U COPTOB

Asnsetcs HanpasnsoLLUM
chakTopom 3BonouUMK, wUrpaet
BEYLY porlb B BO3HWKHOBE-
HWWM MHoroobpasus opraHuye-
CKOro mMupa

3HaveHue npuobpe-
TEHHbLIX NPU3HAKOB

O OpraHn3moB

MoryT BbITb BpegHbIMK AN camMux opra-
Hu3moB. OCHOBHON nokKkaszartenb — 3Ha4du-
MOCTb OJ151 Yenoseka

MoebiwateT npucnocobnetx-
HOCTb ODFBHMSMDB K yCﬂDBMﬂM
cpenbl




Ta6nuua 34. Kputepuu Buga
Kputepun Buga MokazaTtenu
Mopdonornyeckuii CX0ACTBO BHELUHErO U BHYTPEHHEro cTpoeHns ocobein ogHoro evaa
. XOACTBO M B XXU3HEOAEATENLHOCTU (rMaBHLIM M
L mmm—— CxopfcTso npoLecco 3HEAEATENBHOC (rna obpaso
pasMHOXeHWs) ocobel oHoro Buaa
o Buoxmmuyeckoe cxoacTBo (Mo cocTasy, CTPOSHWUD Benkos,
Buoxumuyecknin
HYKIMEWHOBbIX KUCMNOT, YrMeBOAOB U T. N.)
eHeTn4eckni CxoacTBo KonudecTea, (hopMbl, OKPACKKM XPOMOCOM (kapuoTuna)
"eorpadunyeckmin OnpepeneHHeld apearn, 3aHMMaeMblii BUOOM B NPUpoae
= CoBOKYMNHOCTb (hakTOPOB BHELUHEN cpeabl, B KOTOPOU CyLLeCcTByeT
DKONOrnyeckuin y b P ped P yul y
BW[, T. €. Ero 3Konornyeckas Huwa

BupoobpazoBaHue

l—l

—

Meorpacdmyeckoe — NpOUCXOAMT B pesyrnbTaTte
reorpadndeckoro pasgenenus nonynsuui. Mpu-
Y/MHa — eCTeCTBeHHble (peKkw, ropbl) U WMCKYCCT-
BEHHbIE (CO30aHHbIE YENOBEKOM) Gapbepbi.
lMNocnepoBaTenbHOCTD:

PacceneHve nonynauuii Ha HOBblE TEPPUTOPUU
— reorpadmyeckas  umsondums  —  oThop
B HOBLIX YCIOBWAX cpefdbl — BO3HWKHOBEHWE
noasuoos — 6Guonorndeckass M3onsuus — no-
ABMeHWe HoBbIX BUO0B

3konoruyeckoe — NPOUCXOAUT B pesynbTate Mmy-
Taumin, 3KONornyeckmx ocobeHHOCTEN oTAenb-
HbIX MONYNAUMA (HE CXOOCTBa BPEMEeHW LgeTe-
HUA, BpayHbIX pUTyanos, o6pazoBaHns CemsiH)
NocnenoBaTenbHOCTD:

OcCBOEHWME HOBLIX 3KOMOrMUECKUX HWLL, BHYTPU
cTaporo apeana (Mnu penpoaykTuBHasa M3ons-
umsi) = otbop B HOBLIX ycnoBusix — Buonorude-
ckast U3onsiunst — BO3HWKHOBEHWE NOABUAOE —
nosiBNeHne HOBbLIX BUOOB

BUONOIrKA
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Tabnuua 37. l'ly'ru AOCTUXeHUNA ouonorn4yeckoro nporpecca
IJBOMOUNOHHbIE
HanpagneHus XapaktepucTuka JBOSIIOUMOHHOE 3HaYeHne Mpumepbl
ConpoBoxpaetcs Apomophosbl — OCHOBHOW | KMBOTHbIE: nosiBneHve
3BOMOLUMOHHBIMKA  Mpe- | NyTb NPOrpeccrBHON 3BOSIO- | MOMOBLIX PA3NUYMA, [BY-
 — obpasoBaHNAMM UMK, HE HOCAT Mnpucnocobu- | CTOPOHHAS CUMMETPUS Te-
i opqa odbMano- CTpoeHna u hyHKUMIA | TENBHBLIA XapakTep, HO MOA- | na, TEeNNoKPOBHOCTL, MOSB-
ngrmecmﬁ OpraHnMsMoB — apo- | HUMaKT OopraHMambl Ha ©o- | neHne xabepHoro M ne-
i mMopdpozamu, MOBbI- | NEe BBLICOKYK CTYNEHb pas- | FOYHOro AblXaHus U T. .
R LWaoWnMK  YpoBeHb | BUTMA. Bo3HMKalOT npuaHaku | PacTeHus: nosieneHue npo-
opraHu1saumm opra- | KpynHbIX ~ CMCTEMATWUYECKUX | BOOSLUMX TKAHER, Orbine-
HM3MOB rpynn — KNacekl, TUnb! HWA, UBETKA, Mioga v T. .
YKUBOTHbIE: pasHble Tu-
ConpoBoxaaeTcs BO3 IBOMIOLUA WAST BUIMpL, Ha Mbl KMNKBOB Yy NTK as
PEBEAA OOHOM YypOBHE OpraHu3a- y He P
HWKHOBEHMEM YaCTHbIX NM4YHOE CTPOEHWE Kpbina
npucnocobneHuii @ | VIBMBHEHHA HOCAT Npw- HACeKoOMbIX, pasHasi OK-
cnocobuTenbHbIN  xapakTep. :
AnnoreHes ycnosusm cpefbl, 6es packa WepcTu.
OTMM  nyTeM  BO3HMKAKOT t
N3MEHEHWS YPOBHS PacteHusa:  pasnu4yHas
opraHuWsaumMm — uamo- MR SACTEMEITHEe dopma nwmcToBOoM Nna-
rpynnbl — BWUAbl, POAbI, ce-
apanTaumamm : CTUHKMW, KOIHOYKW Y KaKTy-
MeWncTBa
ca, OKpacka nnogos U T. M.
KueoTHble — penykums
Conpoeoxgaetcsa  0o6b- ORFAHGE Sposmn Y He-
KatareHes — ummp f }gieHmeM B Yawe Bcero pgereHepauuns | WEpHbIX WM NOA3EMHbIX
mopdoochuamno- rang 514 ST meriﬁ CBA3aHa C nepexogy K na- | XKMBOTHbIX,  YNpoLleHue
NOrMYECKUiA HEKOTOU'I:IX’ g nggB | pasuTU4ecKoMy WM CUAs- | opraH1saumMun y napasuTi-
perpecc P P yemy 0bpasy Ku3HU Yyeckux chopm.

obLLei aereHepauueit

PacteHus: peaykuusi Kop-
HEA W IMCTLEB Y NOBUIUKM




Tabnuya 41. [lokasaTenbCcTBa 3BONMKOLUN
JokazatenbcTea
Mpumepsbl
3BONOLMH
MHOroYMCNeHHbIE NanNeoHTONOrMYECcKUe HaxoaKy CBUAETENbCTBYHOT O TOM, YTO
LApeBHME (DOPMbl XU3HW OTNMHAKOTCS OT HblHE XMBYLLIMX. Onpeaensia BospacTt
HaxoOoOK W pacnonaras UX B XPOHOMOrMYECKOM MOPsiAKE, MOXHO CAenaTtb
BbIBOA, 4TO PACTUTENbHBLIA W XUBOTHbIA MWP W3MEHSINCS OT MPOCTOro
K CIOXKHOMY.
Haxookm nNpOMEXYTOYHBIX WCKOMAeMblX BWAOB, JKMBOTHBIX W pPacTeHWi,
ManeonTonom- | KOTOPbIE  CBA3LIBAIOT ~ Mexay COGOW  pasfMyHble  rpynnbl  OpraHn3mos
Yeckue (3Bepo3ybbiil fAlep — WHOCTPaHUEBWS, ABNSAETCH MNPOMEXYTOYHOW ¢hopMoN

Mexay npecMblkalowrMuca U MmnekonuTarowmmu). ManeoHtonoram yaanocs
BOCCTAHOBUTL (PUMOreHEeTUYECKNe PAdbl HEKOTOPbIX XUBOTHLIX. [MpUMepom
MOXET CNyKMTb 9BOMouMs nowaau. HavbGonee apesHue ee npeakn Gbinu
pasMepoM C fMcuUy, C YeTblpexnanbiMy MepeaHuMM  KOHEYHOCTSMM,
TpexnansiMy 3aHUMK U 3yBGamu TpaBosiaHoro tuna. OHKM KUMKW B MECTHOCTSX

C TennbiM 1 Brna*XHbIM KnuMaTom, nepeasuranicb cKkadkamu

BUONOIrKA
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CpaBHUTENBHO-
aHaToMUYecK1e
(mopdbonorunyec-
Kue)

cpaBHHTEHbHO-aHaTOMM‘-IECI{Me OoKasaTenbCTBa GESMDyIOTCFI Ha WM3Yy4YeHUU U
CpaBHEHWW CTPOEHWA pPa3rfmiMYHbIX KUBbIX OPraHU3MoOB. CoapemeHHaﬂ HayKa
naeTt MHoro Cbal{TOB, nogreepxaatoLmnx 06LI.WII7E nnaH CTpoeHus opraHn3mMoB
pasfiMyHbIX CUCTEMATHUYECKMX Tpynn:

« Krneto4Hoe cTpoeHue opraHuamMos.

« [loXoxee CTPOEHWEe XWUBLIX OPraHUaMOB BNU3KUX CUCTEMATUYECKUX TPy
(HanpuMep, CXOOHbIN NNaH CTPOEHUS NO3BOHOYHBIX XKUBOTHbIX).

« CpaBHeHWe OTAENbHLIX OPraHoB MO3BOHOYHLIX Pa3HbLIX KNaccosB AaeT
Y6eﬂMT8ﬂbele AokKazartenbCcTea 3BONKUMK. TOMONOIrMYHbIEe N aHanornyHble
opraHbi.

« B HekoTopbIX crny4asx y OpraHu3MOB NPOMCXOAMT BO3BPaT K MpusHakam
NpeakoB 1 NOSIBNAIOTCA aTaBu3Mbl (DOCT XBOCTa Y YENOBEKA, NOSBNEHWe nuLl-
Hel Napbl COCKOB, poXaeHWe 3e6poBMAHOOKPALLEHHbIX XKepebaT

« [lepexonHble hopMbl, codeTarowmne B cebe NpU3HaKkn HECKOMBKMX KPYMHbIX
cucTemMaTU4EeCcKUX eguHnL (YTKOHOC W exupHa, coyeTarolime B cebe npuaHaku
NMPEeCMbIKAILLUMXCH Y MITEKOMUTAIOLLUX, OAHOKMETOYHLIM OpraH13am 3BrreHa 3ene-
Hasi UMEeeT NPW3HaKK, TUMWYHBbIE ANSI PAcTeHWA (XNoponnacTbl U CrnocoBHOCTL K
hOTOCHHTE3Y) M ANA XUBOTHBIX (KIYTUKWM, CBETOYYBCTBUTEMNbHBIA [MA30K, Cro-
COBHOCTb NMUTATLCA FOTOBOW OPraHUKom)).

Ombpronoru-
yeckue

AOoKasaTenbCTea

®. Mionnep n 3. lekkenb yCTaHOBUIN 3aKOH COOTHOLUEHWS OHTOreHesa n du-
rnoreHesa, KOTopbIA NoNy4Yun HaseaHwe buoreHeTuyeckoro 3akoHa, OcHOBHas
Waesn 3TOro 3akoHa 3aKoYaeTesl B TOM, YTO MHAMBWAYanNbHoe pasguTue (OH-
TOreHe3) KpaTko MOBTOPSET uctopudeckoe pasBuTtue Buaa (cdwunorenes). Co-
BPEMEHHBIE NCCNeaoBaHUs Nokasanu, YTo B OHToreHese 0bbl4HO NOBTOPSAETCH
CTpOEHME He B3POCHbIX CTaguil Npeakos, a ux sapogbiwein. Ha ambpuoHans-
HbIX CTAAWSIX PA3BUTUS MOTYT BO3HWKATb HOBbIE HACNEACTBEHHbIE N3MEHEHWNS
(yBenuyeHwe ymcna MO3BOHKOB Yy 3MeEW MO CPaBHEHWIO C APYrMMU MPECMbl-
KalLwmmMucs )




Tabnuua 42.

Jkonorus
JKonornyeckue cpakropbl

Mpynnki hakTopoB

Mpumepbl NPUCNOCOBNEHHOCTH

AbBuoTuyeckue:
CBeT — OCHOBHOW WCTOYHUK
3HEPrUKM ONs BCEX Mpouec-

Mo oTHOWEHUIO K CBETY pacTeHuda OeNnATCH Ha cBeTonbusbie U
TEHEBbLIHOCIIUBLIE anCHOCOSHBHMH K DEISJ'II/I‘-IHOH OCBELUEHHOCTH
Yy paCT@.HMFII NIUCTOBaA MO3awnka, ApyCHOCTb, cnocobHoCcTb ABU-

COB, MNPOWCXOAALUMX  Ha | raTbCs 3a CBETOM, paHHee LBETEHUE NepBOLBETOB.

3emne MpucrnocoGneHns y KMBOTHBIX: CMOCOGHOCTb BMAETb B yrbTpa-
hvoneToBOM CBETE, XOpOLLEe pa3BUTUE CNyxa, 0cs3aHus, 060-
HSIHWS Y HOYHbIX XMBOTHbIX

Temnepatypa — ob6ecne4u- | MpucnocobneHns K pasnuyHbIM TeMNepaTypHbLIM YCIOBUAM:

BaeT npoTekaHue hepMmeHTa-
TUBHBLIX MPOLECCOB B KMeT-
kax. BnuseT Ha pocT, passu-
TME U [pYyrye nposiBeHus
KN3HEOEATEINBHOCTH

e Y pacTeHun — nucTonag, OTMUPaHUE Ha3eMHbIX YacTen, yxoa
noZ CHer, onyleHue, NIOTHLIA NIMCTOBOM MOKPOB, NpeBpaLlieHue
NUCTHEB B XBOI;

e Y XMBOTHBIX — TEMNSIOKPOBHOCTb, TEMnasi WepcTb, NOAKOXHANA
KneT4yaTka, 3MMHAS cnadka, aHabnos, Murpauym

BnaxHocTb — copepxaHue
BOObI B BO3OyXe, Moyese MW
KMBbIX opraHuamax. Bopa
urpaeT BaKHeNlWYyK ponb B
HKU3HENEATENBHOCTU KIETKMK,
ABNAACL YCNOBMEM AnS Nnpo-
TeKkaHus Bcex BUonornyeckux
npoueccos

MpucnocobneHna y pacTeHuit: CUMbHOE pas3BUTUE KOPHEBOW
CUCTEMBI, YMEHbLLIEHWE NUCTOBOW NMNACTUHKW, BOCKOBOW HaneT
W onylweHwe Ha NUCTbAax, NoTeps NUCTbLeB (cakcayn), copachbl-
BaHWe NUCTLEB, OTMUPAHWE HA3eMHbIX YacTen.
MpurcnocoBneHna y XMMBOTHBLIX: Pa3NoOXeHNe XMPOB M YIMeBoaoB
[0 BoAbl (Bepbniodbl, NYCTbIHHLIE HACEKOMbIE), cneLuanbHble no-
KPOBbI Tena, OTCYTCTBME MOTOBbIX Xenes (npecmblkarowmecs),
cnsvka, aHabuos. Mo OTHOLWEHUO K BoAe pacTeHus OensaTcs Ha
rmapodmThl (BogHbIE), TUrpochuTl (0BUTaTenM BRAXKHLIX MECT),
Me30UThl (KUBYLLME B YCNOBUAX CPpefHer BrawHOCTW), KCepo-
huThl (06MTAIOT B 3acyWwNuBbIX MecTax). KMBOTHbIE MO OTHOLUE-
HUIO K BOAe [JendTcss Ha MNepBUMYHO-BOAHLIE, MNOMYBOOHO-
HasemHble, Ha3eMHO-BO3yLLIHbIe

BUONOIrKA
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I'pynnel chakTopoB

MNpumepbl NPUCNOCOGNEHHOCTH

BuoTtuyeckne
1. BnusHue pacTtenuii opyr
Ha gpyra

HDYCHOCTIJ, nogsemMHand APYCHOCTb KOPHEeBbIX CUCTEM, UCMOIb30-
BaHuWe ogHKUX paCTeHVII}"I KaK Onopbl Ana apyrux, napasntmam

2. BsaumopewctBue pacTe-
HWA U KUBOTHbLIX

MpucnocobneHnss pacTeHuin K OMbINIEHWI0 HaceKoMbIMK, K pac-
NPOCTPAHEHUIO MMOAOB U CEeMSH C NMOMOLLBbIO XUBOTHBLIX. Y KN-
BOTHBLIX MpUCNocoBneHns K apesonasaHbio, nonety, npuobpere-
HUE CXO/ICTBA C OpraHamm pacTeHuit

3. Bsaumopeincteue XWBOT-
HbIX OPYT C APYroM

XMLLI,HW-IECTBD, napasmTuam, cnumbuos, KOHKYpPeHUUA BHYTPpUBWMOO-
BadA, MexBuaoBasd 1 T. 1.

4. BszaumMopgencTBMe XWBOT-
HbIX W pacTeHuin ¢ BakTepus-
MU, rpubamun, BUpycaMmu

Cumbuos rpmba n BoJopoCnv — NULLANRHUKKA, CUMBUO3 XKUBOTHLIX
W KUWweYHbix BakTepuil. PasnoxeHwWe OpraHW4yeckux OcTaTKoB
noyeoobpasyommMm Baktepuamu. MuUKpoopraHuambl SBNAKTCS
nULLein Ans HeKoTOPbIX XKUBOTHBIX

AHTPOMNOreHHbIe
(ro30€iicTBME YernoBeka, ero
XO38MCTBEHHON [OenTefbHO-
cTH)

1. Bo3gencTeue Ha pacTeHus

MonoxuTensHoe: nocagka Necos, NApPKoOB, CO3AaHUE HOBbLIX COp-
TOB, OpraHM3auUMsi OXpaHseMbiXx TEPPUTOPMIA (3aKa3HWKOB, 3ano-
BEHWKOB), pacceneHne pacTeHui.

OTpuuatencHoe: YHUYTOXEHUE pacTeHwWid, BbiTanTeiBaHWe, cHop
NEeKapCTBEHHOTO ChIpbS

2. BospeictBMEe Ha KMBOT-
HbIX

OTpuuartenbHoe: YHUYTOXEHWE XXMBOTHbIX, CO3JaHWEe HEenpurof-
HblX YCMOBWIA AN CYLECTBOBAHWA MHOMMX BWOOB XWBOTHbIX.
OKCNEPUMEHTBI HA XWBOTHBIX.

MonoxuTensHoe: pacceneHne, BelBeeHWe HOBbIX NMopoa, co3aa-
HWE YCMOBWI NS XKN3HW HEKOTOPBIX KMBOTHBIX (4OMa, MOCTPONKM
ANA XWBOTHLIX, NPUCTIOCODMBLLNXCA XWUTb PAAOM C YeloBEeKOM),
MOMOLLb JKMBOTHBIM B HEbnaronpuATHbIX YCNOBUAX, UCKYCCTBEH-
HOE pasMHOXEeHWe pefKMX BUOOB KUBOTHLIX

3. BospgelictBre Ha abuorex-
Hble dhakTophl

OcylweHne pek n 6onot, 3arpsasHeHWe OKpY)KaloLen cpebl, Bbi-
Bpoc pagnoHYKNMAOB, TSHKENbIX METANmMoB, BbliTanTbiBAHUE MOYB,
LLYM, HE paLMOHArNbHOE BEAEHNE CENbCKOro X03ANCTRA




Tabnuua 43. CTpyKtypa buoueHo3a
KomnoHeHT DyHKUNK lMpeactaButenun
MpooyueHTsl  (Npowus- ABTOTPO(Db.

Boautenu). MNpoayueH-
Tbl CNOCOBHLI CUHTE3W-
poBaTk OpraHu4eckue
BEL|ecTBa W3 Heopra-
HUYECKMX C MCMONb30-
BaHUEM COINHEYHOMN
aHEeprum

CocraBnsoT ocHoBy 6OuoreoueHosa -—
NPOW3BOAST MNEPBUYHOE OpraHu4yeckoe
BellecTso, bnarogaps doTocuHTesy (4 x
107 T/ropn). Beinenenne B aTMocdepy Ku-
cnopopa, ceA3biBaHWe yrnepoga B BUAe
CO;

HazeMHble 61MoreoueHossl —
BbICLLIME paCTeHUs,
BOOOEMbI — Bogopocnu. Ae-
ToTpOohHble Dakrepun (dho-
TOCUHTE3MpYOLLME WU Xe-
MOCUHTE3VPYIOLLME) UMEKT
ropasgo MeHbllee 3Haye-
Hwe B BuoreolieHo3e

KoHcymeHThl  (noTpebu-
Tenu). MeTepoTpodbl —
OpraHvaMbl,  WCMOIb-
3ylwwmre ang nutaHua
roTOBblE OpraHM4eckue

B uensax nuTaHWa M LEensax pasnoXeHus
noTpeBnsAT OpraHnMyYeckoe BeLLecTBoO.
YcBOeHUe 3Hepruu, 3aknoyeHHon B op-
raHudeckoMm sellectee aocturaet 10%,
NO3TOMY MULLEBLIE YPOBHM NprobpeTatoT
BUO CYXKMBaKOLWMACA nMpaMuabl (3Kono-

MepBnYHBIE W BTOPUYHBLIE
retepotpodel. K nepeuy-
HblM reTepoTpodam OTHO-
CATCA TpaBOSAHbIE XMBOT-
Hble (noeparoT pacTeHus), a
K BTOPWYHLIM — NNOTOAA-

PeayueHThl
(aecTpykTopbl)

OCTaTKN MPOAYUEHTOB N KOHCYMEHTOB Ha
fonee npocTble opraHNYeckue U Heopra-
HWYeckue coeavHeHus. B npouecce nu-
TAHWA peflyueHTbl cHayana pasnuyailoT
opraHu4YecKkne BellecTsa 40 NPOCTEeALNX
MONEKys, a 3aTeM MUHepanuaylT WX 710
BOAbI, ABYOKUCK YIMepo[a U 3eMeHTOB.
MpoaykTbl MWHEpanu3auMy BHOBb WC-
NoNb3yTCA PACTEHUSMM

BellecTea rmyeckMe nupamuabl Maccel, u4ucen, | Hele (noedarT TPaBOAOHLIX
3HEPruK) )KMBOTHbIX)
PeayueHTel pasnarailoT  opraHuyeckue

[eTtputoharn — retepoTpod-
Hble (THWMOCTHbIE W T. N.)

Daktepuun, rpubbl, XUBOT-
Hble, nuTalluecs naga-
Nblo  (KYKM-MOTUNbLLUKN,

4YepBuM U T. N.)

BUONOIrKA




