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YacTb . XXuBbie opraHusmMbl
Bupychl (BHeKNeTouYHbIe hopMbl XKU3HU)

Bupycel — BHYTpPUKNETOYHbLIE NapasuTel, B 6onb-
LUMHCTBE Cny4yaes BbidblBalolue 3abonesaHus Yenoeeka,
JKMBOTHBIX 1 MUKPOOPraHU3MOoB. BUpYCEI He UMEIDT KNeTou-
HOro CTPOEHWs, OHW NpeacTaBnaKT coboi NepexonHy
chopmy Mexay HEXWBOW 1 XKUBOW NPUPOLONA.

LlapcTtBo BakTtepun
(dpobsaHkn — posigepHele opraHnambl — NPOKapuoThI. )
DopmMbl KNeToK 6akTepun:
1. WapoBuOHbIE — KOKKH.
2. NanoukoBuaHble — Bauyunnsl.
3. AyroobpasHo u3arHyTbhle — BUGPUOHBI.

Geakosaa oGonoYka //[
OMOPHOS YCTPOHCTRBO

HYKIEMHOBas KHCI0TA —

AMmapaT NTpHKPCIUICHHSA

MECTO IIPHKDEIIEHHWA

4. CnvpaneoGpaaHsie (B Buae BLITAHYTOrO WTONopa) — Cnvpenfibi.

5. KonoHuu 6aktepuid:
a) AUNNOKOKKM,
6) CTpeI'ITOKOI{KPI'
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Ta6nuya 49. CtpoeHue Gaktepun
OpraHougsl
OakTepuansHoOn CTtpoeHue U pyHKUMN
KNeTKn
CoCTOMT 13 ABYX CNOEB, HEKOTOpPbLIE BakTEpUX MMEIOT TPETUIA CNOWA:
1 cnoll — membpaHa;
OBonouka 2 crnod — KneToYHast CTeHka, NnpuaaeT NOCTOAHHYI0 (hopMy KNeTKe;
3 crniotl — cnuawcras Kancyna (CBOﬁGTBBHHa Nl HEKOTOPBIM
BakTepuam), 3aWmLIaeT KNeTKy OT BbiCbiXaHus
BfAzkoe nonyxuakoe BELECTBO, HAX0OALWEECH BHYTPU KNETHKM,
LlnTonnaama OCYLLECTBNSET B3aUMOCBA3L MEXJY OpraHouaamn 1 TpaHcrnopTupyeT

nuTartenbHbIe BELLECTBA K OpraHoniam

AnepHoe BelwlecTBo

MpeacraBneHo B BUAE 3aMKHYTOW B KonbLo monekynel JHK, aenaetcs

HOCUTENeM HacneCTBEHHON uHdopMaLun

Pubocombl

CunTeaupyot Benok

KnetoyHele BKNHOYEHUA

Kpaxman, TMUWKOTEH, XKXWPbI

HKryTuk

BuipocT 0Bonovku kneTku, opraHouf [BUHKEHNS,

HeKkoTOpble BakTepUn He UMEKT KryTuKa
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Tabnuya 50. Ponb 6aKTepI4I7I B npupoae n xXM3H 4yernopeka
Pons 6?'{' B npupoae B xun3Hu yenoseka
Tepun ———
« TIOYBEHHbIE DakTepyn y4act- | « DakTepunm MOMOYHOKUCIOro OpoXeHus Wc-
BYIOT B 00pasoBaHuyM KamMeHHOro | NoMb3yKTCs [ANA M3roTOBNEHUs: kedmpa, Kymbica,
yrnsi, Hecptu, Topcha n T. Aa.; CMEeTaHbl, CbIBOPOTOK, NPW KBaLLEHWN NPOAYKTOB;
i « o0becne4uBalT  KpPYroBOPOT | « [17151 W3rOTOBIEHWSI KOPMOBLIX Benkos (Bono-
g BELLIECTB B NPUPO.E; pofiHbie baktepun);
é « yyacTeyloT B oOpa3oBaHvu | « yKCycHokUCTbIe BakTepuu BpOKEHUS UCMONL3Y-
o NO4YBLI, MIOAOPOAHOIO CNOA — | KT A8 NOMYYEHUA BUHHOID YKCyca;
g neperHos; « Baktepun MCNonbL3YIOT B KOKEBEHHOW U Tek-
g e CBH3LIBAIDT  aTMOCEPHbLIA | CTUNLHOW NPOMBILLNEHHOCTA (NPU BLIAETIKE KOXMU,
5] asoT B BWE [IOCTYIHbIX N5 pac- | Npy MOYKE TbHa U KOHOMIN);
= TEHWU HUTPATOB U HUTPUTOB; « Daktepun wWcCnonb3ylOT ANS  NPUrOTOBIEHUS
¢ THWOCTHLIE BakTepyn pasrna- | CbiIBOPOTOK U BAKLMH;
raioT BellecTea, Aenas ux bonee | «  HakTEpuM SABMAIOTCA OCHOBOMW NOTNYYEHWS aH-
[OCTYNMHLIMK ANS [1p. OPraHu3MoB. | TMBMOTVKOB (3PUTPOMULIMH, HUCTATKH K Ap.).
o Daktepun rHUEeHus1 1 DpoXeHus NpuBOAAT
K NOpYe NPOoAYKTOB NUTaHNS;
i o HekoTopble bakTepun paspyliaioT bymary;
= « BbI3bIBAKT KOPPO3UID METANSIOB;
S |- concomersopie cacrepm | Soresneraoone Gacrep ooy st
= BbI3bIBAKOT 3aboneBaHus y Ku- RO pacreH;qﬁ‘
= BOTHLIX W pacTeHWN. = '
= a) y uenoseka sabonesaHus — xonepa, Yyma, u-
6 3eHTepun, T, aHrvHa v ap.;

0) y AOMaLUHMX XKMBOTHBLIX — YymKa, Bpyuennes v ap.,
B) ¥ KyNbTYpPHbIX pacteHnin — 6GakTepunos, oxor
KOpbl N1040BO-Aro4HbIX pacTeHuin, S6roHw.

BUONOTKA
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LlapcTteo MpuoHkLI

pubel — ocoban rpynna KNeToYHbIX SAEPHBIX OPraHM3MoB, MMEIOLMX CXOACTBO C pacTeHus-

MW N KUBOTHBIMHA.

[punbsbI
T 1 1
" h *’
lNMnecHesble
(NeHuumMnn Opoxokn LLInAnoYHble
MyKop) —
¥ ¥
TpybuaTbie MnacTuH4aTteie
(MOXOBMK, (chipoexka,
Benbin rpund) rpysnob)

Ta6nuya 51.  [pU3HaKKM cxoacTBa rPMOOB C PAaCTEHUSIMU U XXUBOTHLIMU

Mpu3Hakn cxoacTea
C pacTeHusiMm

an3HaI€H cXoncTea C XXMBOTHLIMU

e KNeTku rpuGoB MMEIT KNeTouy-
Hyl0 CTEHKY (TBepaas obonouka);

s WMEIOT Manyko noaBuXHOCTb,

» HEOorpaHMYeHHbIV PoCT;

» [OrMOLeHWE BeLUecTB W3 OkK-
pyxawLlen cpeabl NyTem BCachbl-
BaHWA;

e pasMHOXalTCA chnopamu u
BeretTatnBHoO, YaCTAaMU FpMGHHLI,bI,

s B KNETOYHOW 060NOYKE COOEPKUTCH XUTUH (BellecTBo, 06-
pa3sylolee HapyXHbIA CKeneT YNeHNCTOHOMNX);

e 3anacHbiM NUTaTESIEHbIM BelLeCTBOM ABMAETCA [MUKOreH
(nonucaxapm,q, Yy NO3BOHOYHbLIX >XMBOTHbLIX OTKNa[blBaeTCH
B MEYEHU U MbILWUAX);

s B KneTkax rpuboB HeT xroponnacTtoB (xnopodouns), no-
3TOMY MO cnocoby NUTaHUS OHW OTHOCATCSH K reTepoTpodam;
« TEsfl0 COCTOMT U3 OTAENbHbIX HATER, YacTO BETBALLMXCH —
ruc. Mvdbel B COBOKYMHOCTU 0BPasyoT MULENWUIA UM TPUBHULLY;
e rpubbl npegcTaBneHbl OQHOKMETOUYHLIMA M MHOMOKMETOM-
HbIMU (bopMamu.
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NMuwanHuku
JInwanHukn — CMM6WOTL‘|'~IGCKHG Opl'aHHSMbI, COCTOAlLME U3 KNETOK rpmGa n BOLLODOCJ'IM.

JNInwanHmku
; N 3
HakunHele — cnoesuLLe NuctoeaTtble — Kyctuctele — cnoesuLLe
VMMEET BU HaNeToB Mnu cnoesuLLle B BUge B BMAE CTBOSUKOB,
KOpOMEK, NIOTHO NMacTuHOK, cpacrtaeTcs ¢ cybeTpaTom
cpacTaloLmxes NPUKPEnneHbI TONBKO OCHOBaHUEM (Arens)
¢ cybeTparom (nekaHopa) Kk cyBerparty rivchamu
(kcaHTOpKWA)

Tabnuya 53. 3Ha4YeHWe FIMLLaNHUKOB B npupogde v XN3HU 4YernoBeka

3Ha-
Bisie B npupoae ns yenoBeka
« «[lnoHepb» pacTUTENLHOCTY, PaspylwalT ropHele no-
pofikl ¥ 06pasyT NOYBEHHBIA CON 4115 APYIMX PaCTEHWA.
g « Bblgenaa ocobble KUMCNOThbl, MEANEHHO paspylanT |« ABNAKTCA  MHAWKATOPOM
5 rOpHbIE NOpPO/bI. YMCTOro BO3ayxa.
é « CnyxaTt KOpMOM M4 KUBOTHbIX (ONEHUN NUIIARHWUK — | »  HABNAKTCA  ChipbeM  [ns
o darens). CnaraiT Hano4YBeHHEI NOKPOB (B TyHApPE). XMMUYECKON  NPOMBILLNEHHO-
§ o JlnwaHukm cnyxart MecToM 00MTaHus XKMBOTHBIX. | CTW (ANS M3rOTOBMNEHUS NHAW-
E Cpenu NuIAnHWKOB XUBYT MHOro BUAoB Hecno3soHoY- | kKaTopa — nakuyca), dapma-
o HbIX U NO3BOHOYHLIX KUBOTHbLIX (KNeLwm u ap.). uesTU4eckon u napcromepHoin
= o [locne otmupanus, paanarasicb, NUIIARHUKA CO3[13- | NPOMBILLNEHHOCTH.
0T Heobxoavmble ycnosusi Ans oBpas3oBaHus MoYBeH-
HOro rymyca.

BUONOTKA
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Tabnuua 55.

Yactb 2. lapcTBo PacteHus

OcHOBHbIe cucTemaTuyeckue rpynnbl paCTEHHﬁ

Mpynna
4Yyucno BMAOB

Oco6eHHOCTH CTPOEHMS
N KU3HEOEATENLHOCTH

MMN3HEHHBLIN UMKN

MpegcraButenu
M UX 3HAYeHue

Huzwwue pacteHus

MoauapcTteo Hacroswue sogopocnu (35000 Bugos)

OTtoen
3eneHble
BOOQOpoOCnu
13 000
BUOB

XpomaTtorpadel 3TUX BOOO-
pocnei copgepkaTt 3eneHblit
NUrMEHT — xnopocpunn, mno-
ATOMY OTNUHYUTENEHBLIA NpK-
3HaK 3eneHblX Bogopocnei —
3ereHblil  UBET crnoesuwia.
PacnpoctpaHeHsl OHKM Mpe-
MMYLLECTBEHHO B MPEeCcHbIX
BOOEMAX, HO HeKkoTopble
obuTaT B MOPCKUX BOAO-
emMax M B HaseMHbIX YCIOBU-
AX, HO B YCMOBUSIX NMEPUOAN-
Yeckoro yBnaxHeHws. 3ene-
Hele BoAOpoOCNW NpeacTas-
NEeHbl  OQHOKNETOMHEIMU U
MHOFOKINeTo4HeIMK  (hopma-
MU. DBONbLLUMHCTBO OOHOKNE-
TOMHbIX W KONMMOHWaNkBHbIX
BOAOpOCNErn WMEeT OauH
MM HECKOMbKO JKIYyTUKOB, C
NOMOLLBK KOTOPLIX CMNocob-
Hbl NepenBuUraTeCs B BoJE.

PasmHoeHne Gecnonoe
(cnopamu W KycouvKamm
Tannoma) W MoNoBoe

(NpoUCXoZUT OCEHEID).
LMK pasBUTKSA
xnamuaoomoHans!:
B3pocnoe pacteHue (n)
P13

rameThbl! (n)
g
(onnogoTBOpeHue rameT)
oy

auroTa (2n)
UMeeT TBepAyIo 3alUTHYI0
obaonoyky. 3umyeT Ha aHe

Bogoema.
&

4 BereTaTUBHbIE KNETKU
(n) = 300cnops!
obpasylotcs B pesynbrare
Meio3a. B KU3HEHHOM LuKre
npeobnagaeT BereTaTMBHOE

raniongHoe NnoKoneHue.

OOHOKNEeTOYHbIe:
xrnopenna, xnamugo-
MOHagda — cnyxaT nu-
Wwein Menkum KMBOT-
HbIM, OcCHoBa uTO-
nnaHKToHa.
KonoHuaneHbie:
BOSIbBOKC — MuLLa Ans
MUBOTHBIX,
MHorokneTovHbie
CnuUpornpa, YnoTpukc,
knagocgopa — MecTo
0BUTaHNA MENKNX u-
BOTHBLIX, ofGorawjaroT
BOAOY KUCMOPOAOM, CO-
CTaBMAKT OCHOBY Op-
raHW4YecKoro BeLlecT-
Ba BOLOEMOB. YuacT-
BYIOT B 06pasoBaHuu
MoA30NUCTbLIX noye
(xapakTepHbIX Ans ce-
BEPHbIX paioHOB).
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Huswwe pacTeHnsA

OTnen
KpacHbie
BOAOPOCHU
4000 Bngos

KpacHble BOOopocn SBASIOTCH MHO-
FOKMEeTOYHbIMW OpraHu3aMamMu, Ux Teno
npeacTaBneHo TanaoMoM WK crioe-
BULLIEM, MOMWUMO 3€MEHOr0 MNWUrMeHTa
OHW cofepxaT KpacHblil (duKo3pUT-
PWUH) U CUHWIA (PMKOLMAH) NUTMEHTbI.
3anacHoe BewecTBo — OGarpsAHKOBLIN
Kpaxman, OTKnafblBalLMIACA B LMUTO-
nnasme. PacnpocTpaHeHsl B MOPSX U
okeaHax (GeHTOC), peaKo B MPECHbLIX
Bogoemax. OBONoYKM KNEeToK HEeKoTo-
pbIX BMOOB MOTYT MWHEpanu3oBaTbeA
CONAMU KanbLMa W MarHuda. Tanmnom
UmeeT hopMy KyCTUKOB.

PaamHoxatTtcs  bec-
noreiM  (criopamu) u
nonosbIM nytem. Xry-
TUKOBbIX CTagul B
LUMKNe pasBuTUA HeT.
Mpeocbnapnaet cnopo-
ut (n), obpasyowmit
B CropaHrnsx crnopbi
(n). MNonoeoe paamHo-
KeHue npovcxoaut
Gnarogapsi naccWBHO-
MYy MEPEHOCY MYMKCKMUX
raMmeT K XKeHCKOMY Mo-
JIOBOMY Opray.

Mopchupa ©n Heko-
TOpLIE apyrue
npeacrasuTenu
ynotpebnsiwtcs B
nuwy. AHdensums,
¢dunnocopa — wuc-
TOYHWUK arap-arapa.
Muwa ans XWBoT-
HbIX (MOPCKMX W
npuBpexHbIX).
dopmMUpyIOT OKea-
HAYeCcKkne OCTpoBa
BMECTe C Koparn-
namu.

Otnen
Bypbie
BOOOpOCH
1500 Brnaos

MHorokneTo4Hble, obutatenu mopen u
okeaHoB. Camble BbICOKOOPraHW30BaH-
Hble W3 BOOOPOCMENR, Tannom WMeeT
Bypyro oKpacky 3a CHET 3eneHoro (Xno-
poUnI), opamKeBsbIX (KapTuHouabl) W
kpacHoro (chykoumaH) nurmeHToB. Teno
pasneneHo Ha Yactu: pu3onabl, CTBOM U
NUCTOBas nNNacTUHKa, WMEKTCH BO3-
OYLWHbLIE  My3bIPbKY,  YyOepKuealowme
pacTteHue B BEPTUKANbHOM MOMOMKEHWM.
B KNeTOYHbIX CTEHKAX WMEETCH Liennio-
11033, HECKOMNbKO OTIUYarLasca no
CTPOEHUIO OT TakOBOW BBICLLKMX pacte-
HUW. luTaroTes 3a cyeT hoToCuHTES:a,
(NpoaykTbl ero caxapocnupTbl: MaHHUT
¥ NamMUHaPUH).

B umkne pa3enTus npe-
obragaet cnopodou (2n)
CrnopaHruu
cnopgdmra

cnopsl (n)
o6pasyTcs B npouecce
MGFAOS&
rameTtocpuT (n)

nMeeT apxeroHun
W aHTepugmmn
b3

cnepmarozounasbl
M AanueKkneTkun (n)
n

auroTa (2n)

o
crnopoduT (2n)

dykyc, ackocpunna,
uucrosenpa, Mak-
pouuTuc, anapus,
arapym  oBpasyoT
0bwMpHbLIe npu-
LOHHbIEe  3apocni,
SABMAKTCH  MECTOM
oBUTaHUSA MOPCKUX
JKUBOTHBIX W NMULLIERA
Ons HUX. ABnsoTcA
NPOMBILLINEHHBIM
CbipbeM ANsA nony-
YeHWs Conen kanws,
voga, anbrMHOBOWM
KUCNoTel.  JlamuHa-
pusi cbeobHa.

BUONOTKA
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lNMpepcraBuTenn
M MX 3HavyeHue

OcobeHHOCTU CTpOEHUA
M XMU3HeOenaTenLHOCTH

MNpynna

XW3HEeHHbIW LUKN
4Yucno engoB

Bbiclune pacTeHus

MoauapcTBo Bhiclwine pacteHus

K BbICWIMM pacTeHWAM OTHOCATCH PacTEHWs, TEMO KOTOPLIX pasfeneHo Ha opraHsbl (KOpeHb, cTe-
Benb, NucTbs). 3TO CNOXHLIE MHOFOKNETOYHLIE OPraHu3aMel, KNeTKM KOTopbIX AuddepeHuuposa-
Hbl 1 0Opasyld pasnuyHbie TKaHW (NMOKPOBHAS, NPOBOASLLAS, MEXaHWYecKkas u T. 4.), UMerLumne
onpegeneHHoe yHKUMOHaNLHOe 3Ha4YeHre. MNosBneHre NOKPOBHOM 1 NPOBOOSALWLMWX TKaHE! Bblno
BaXXHEWLUMM apoOMOPdO30M B 3BOMOLIAN PACTEHUIA, T. K. MO3BOSMITIO M BbIATU Ha cywy. Mokpoe-
Hada TKaHb npefoTBpallaeT OT BbiCbIXaHWUA pacTeHWd, a NpoBoAsWan CBA3bIBaeT Mexay coboin
BCE YacCTW pacTeHWs, TPaHCNOPTUPYS BOAY, MMHEpPASEHLIE U NUTATENkbHbLIE BellecTBa No pacTu-
TEbHOMY OpraHu3my.

Bbiclune cnopoBkIe pacTeHuns

PacteHus, He uMmeloT npo- | PasmHoxeHne Becnonoe | Knace IluctocTe-
BOAALIEN TkaHK (cocyaos) u | (cnopamu, BereTatuBHOE) U | GenbHbIE MXU:
MEXaHWYECKOW TKaHW. Teno | Nonoeoe pasMHOXeHWE. | cparHym — Bbi3blBaeT

pasgeneHo Ha crtebenb U
nuctoobpasHble BbIPOCTbl —

MUYHOCTEID —  CMocoBHO-
CTbIO yaepXueaTb Boay 3a
CYEeT BOAOHOCHBIX KNETOK
(counnovpos). BcerpevatoT-
CA B OCHOBHOM B CEBEPHOM
NonyLuapumn.

Ons onnoaoTBOPEeHUsA He-
obxonuma Bopa. B cnyvae

CKME W XKEHCKWEe MOMoBbIe
opraHbl HaxogsaTca Ha oa-
HoM pacTteHuu. Npeobnana-
eT NnonoBoe nokoneHne -—
rameTodpuT (3apOCTOK).

3abonayueaHue nou-
Bbl, CNYXWT HaKonwu-

dunnonabl, KOpHEW HeT, | ABYAOMHbIX pacTeHui, noa- | Tenem Bnaru. [loa-

Otaen WHOrAa MMEIOTCA PU30MAbl. | BUXKHBIE CNepmaTo3ouibl C | AepXuBaeT BOOHbIA
MoxoBuaHbIe| MutaloTcs aBTOTPOMHO 3a | MOMOLUBIO BOAbI NonaaaloT B | 6anawc, obpasyeTt
25000 cyeT hoTocuHTE3a. MHOTIME | XKEHCKMII NMONOBOI OpraH, B | 3anexu Topda, o6-
BLAGCB BUObl 06NadalT rMrpocko- | cnydae OoHOOOMHLIX, MYX- | nagaet Gakrepuuyui-

HbIM CBOWCTBOM, MC-
nonbL3yeTca B CTPOU-
TEeNbCTBE [EpeBsH-
HbiX gomax (koHona-
TAT Wenn).
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Lnkn pazButun
KYKYLI.IKHHa nbHa

¢ KYKYWUKWUH NEH —

naratTcsi CrOpPOHOCHbIE KO-
nocku. MNnayHel pacTyT o4YeHb
MELOJIEHHO, Y HEeKOTOPbIX BU-
0B rameTtoduT M3 npopac-
TalolWel crnopel pa3BuBaeTcs
B TeveHue 6—15 nert.

cTByIOWMIF B cUMBMO3€e ¢ rpunb-
HALEH B TEYEHMEe HECKOIBbKUX
net. [Ons  onnogoTBOpPEHUS
Hyx¢Ha Boga. W3 criopbl paseu-
BaETCS CNOPOUT.

cnop (n) cnaraet pacturent-
HbIl MOKPOB TYHAPSI
g 3apOGIOK 1 XBOWHLIX NECOB.
MYH(CKOIT'[ KEHCKUIA - BOﬂﬂHO;‘ MOX
rametodut| [ramerodut] | mowturanic e-
Otaen nenmamou o[ EKHSTKH" nonb3yeTcs  akea-
MoxoBuaHbie cnep AL PUYMUCTaMU.
25000 & Knacc
SRariem nrnogoTeopeHuel
A e MeyeHo4HbIE MXU
suroTa (2n) mapllaHuma
cnopodpuTt
a3BYBAETCH HA KEHCKOM ra-
TQuMTe, NpeacTasnseT co-
oW KOpoBOYKY CO cropamm
cnopbl (2n)
MHoroneTHue TpaBsHUCTLIE, Liukn passutus cxopeH ¢ na- | MnayH 6ynaeoBua-
BeYHO3eneHble PacTeHns.| nopotHukoobpasHsiMi.  [pe- | Heill, nnayH 6apa-
Moberu creniowmecst ¢ NPu-| ognanaet cropodut (2n), B | Hew. Cnopbl nnay-
AATOYHLIMUA KOPHAMMW, LIANO-| cnopaHrusx co3peBakoT Cropbl | HOB  MCMOMb3YTCS
BMAHLIMA - JACTBAMM,  PACNO-| (n) |43 cnopkl passuBaloTCs | B kauecTBe AETCKOM
Otpen |NOKEHHBIMA  MYTOBHATO HA| onpononbie urm oboeronbie | npuckinku — (HaTy-
A npAMocTosuux noberax, Ha .
"nayHoBUaOHbLIE o, SO écno raMeToduT  (3apocTOK), F1u- | panbHbld Tanbk), B
500 BrpoB way P P LUEHHbIA xnopodunna, cylle- | BeTEpUHApUK, B Me-

Tannypruu B da-
COHHOM nNuUTbE AnNS
obecbinanma  moae-
new.

BUONOTKA
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OTtpen
XBolleBUaHbIE
30
BMOOB

WmetoT yneHuctToe KopHe-
BUWE C MpyvAaTOYHLIMK
KOpHAMM, OT KOPHeBulla
OTXOAAT HaazeMHble nobe-
rn. OHW ObiBalOT [ABYX BK-
[OB: Of4HU — BereTaTuBHbIE,
3eneHble, MYTOBY4aTO pas-
BeTBNeHHble, feTHne, K
OCEHW OTMKWpaKT, [pyrne
BypoBaTkle, MpsaMblIE  He
BETBSILMECS, Pa3BUBAKTCS
paHo BecHoil. Ha Bepxyluke
BECEHHEro nobera otpaasy-
E€TCH CMNOPOHOCHLIA KONoc,
nocrie CrnopoHOWeHWs oT-
MupatoT. [MoGerm cocToAT
M3 YNEHUKOB (MEXO0Y3nuin)
N y3MNoB C MyTOBYaTO pac-
NONOXEHHBbIMU  JTUCTbAMM,
NucTtba peayumMpoBaHs!
B Yewyn. Knetku pacteHuns
cnocoOHLI HakannvBaTh Kpe-
MHE3EeM, KOTOpbIA BbINon-
HAET MexaHW4yeckywo u 3a-
LLMTHYH ponk.

obpasyloTca  rannovgHble
crnopkl. V12 HUX BelpacTarT
3apoctku  (rametoutbl —
0aHo unu oboenonbie). On-
NOAOTBOPEHNE  OCYLLECTB-
ngeTcs TOnbKo Npu Hamnu-
44U BOObLlI HA MOBEPXHOCTU
rametocbuta. M3 gunnoug-
HON 3UroTbl pasBUBaeTCs
3apofbill, a Wu3 Hero -—
B3pOChNbIAN cnopoduT.

Mpynna OcobeHHOCTHU CTPOEGHUHA " MpeacraBuTenu
Py F HHM3HEeHHbIW UMKN pea
4yucno BMOOB M XU3HeOeATeNnbLHOCTH U UX 3HaYeHue
MHoroneTHue pacteHus. | B cnopoHocHbIX Konockax | XBoLiu ABNAKTCA

nHAMKaTopamMu MouYs,
Tam rge OHU Mpous-
pacTarT, no4sa Hy-
XOaeTCH B W3BECTKO-
BaHMWU. XBOWKW AB-
JTAKTCHA COpPHAKamMn
nactéouw, W none.
XBOLL MOMNeeoin npu-
MEHsieTCs B Meauuu-
HE KaKk MOYEeroHHoe
CpPe/ICTRO.
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Mpynna
4Yucrno BUOOB

OcobGeHHOCTH CTPOEHUSA
U XKN3HeOeATEJIbHOCTH

YKU3HEHHBIN UKMKn

MpenctaBuTenu
U X 3HaveHne

Otaen
ManopoTHu-
KOBUAOHbIE
10000 engos

MHoroneTtHue  TpaBs-
HUCTBIe (MHOrga pJpe-
BOBWAHbIE) pacTeHus,
Teno KoTopbiX pasgene-
HO Ha kopeHb, creGenb
v nucT. Yacto umMmerT
KOpHEBULLE WU Npu-
AaTouYHBIE KOPHW, KpYyr-
Hble JUCTbHA HEeCyLUMe
crnopsl. Monoakle nu-
CTbfl  yNUTKOOGpa3Ho
cBepHyThl. Jluctbs pas-
AeneHbl Ha YepeLuoK K
NIACTUHKY. Xopoluo
paseunTa NpoBoAsALLEn W
OCHOBHasa (napeHxwuma)

XapaktepHo rofoBoe, becnonoe,
BereTatMBHOE pasMHOMEHWe Kycou-
Kamu KopHeBuwla. B Ku3HeHHOM
LMKne npecbnaaaer cnopoBoe pac-
TeHne — cnopochut. M3 cnopel pas-
BVBAETCS 3apOCTOK CepaueBuaHOM
hopMEl — 3apocTOK (rameToduT,
yalle BCEro OAHOMONLIA), Ha Hem
pa3BuMBalTCA  cnepmatos3ouabl U
aruekneTkn. OnNNogoTBOpeHUe npo-
MCXOOMT B Kanne Boabl. W3 3UroTbl
pasBuBaeTcs CnopotuT.

Uukn pazsutna
WHTOBHUKA MYXCKOTro
cnopodcur (2n)
(e3pacnoe nuctoctebensHoe
DEICTﬁHMe)

cnopsl (n) )
(oBpasyloTcs B pesyrnbtaTe Meitosa
B cOpycax, Ha HHﬁTbﬂX — Baisix)

Beimepliue nano-
poTHUKM 06paso-
Bann 3anexn Ka-
MeHHoro yrms. He-
thponenuc, agu-
aHTyM  MCnonbay-
HTCA OnA o3ene-
HeHus. KopHesu-
la 1cnonbaytoTes
ONS U3roToBneHus
MWUCTOINOHHBIX Te-
KapcTB (LUMTOBHUWK
Myckoi).  Mono-
Oble NUCTbA HEKo-
TOpPbIX nanopoTt-
HUKOB B ANOHWM
ynoTpednawt B

TKaHW. HasemHble na- B nuuty. BoaHble
MOPOTHUKMA  Mpeancyn- CePﬂueﬁgﬂ*é?‘o“d;‘ﬁ OCTOK — nanopoTHUKK  —
TAT BNaXHbIE TEHWU- CanbBUHWG, TaW-
CTble MecTa obuTaHus, aHTepuaun apxeroHun naHAckMia - nano-
BoAHble hopmbl  0BKM- MYMCKWUE No- KEeHCKKe no- POTHUK W Opyrue
TawT B Bonotax U cros-| |[noBble opradl|  |NoBble opraHsl| || MCNOML3YTCA
yux BOJOEMax, [peBo- By . __{ Ans - ykpaueHus
Buarble opwmbl  pac- [[(-NepMaTo3onabl HAuekneTkn aKBapuymoB.
NPOCTpaHEHb! TOMLKO B Mernkue, KpynHele, He- | [ B CceBepHbIX ne-
TPONWLECKUX Necax. NOABMKHbIE NOLABUKHLIE cax obuTaloT: Wy-
TOBHUK  MYXKCKOW,
3urn'ﬁa (2n) oprAK v Ap.
cnopodut

BUONOTKA
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lpynna

LT CEMEeHa OT BHEeLU-
HUX BO3nencTBuiA. B
cTebne pasnuyarT. Ko-
Py, ApeBecuHy (npo-
BOOALLYKD TKaHb) W0
cepaueBuHy (OCHOgHasi
3anacalowjasd  Mmkawb).
MpoBogsAwas TkaHb 06-
pa3oBaHa He cocygamu,
a Tpaxeumgamu. B cu-
TOBMOHbLIX KNEeTKax HeT
KNeToK CNyTHUL,.

NbiNbLUEBOE 3epHO  MpopacTaer,
obpasys nbinbLUeBylo Tpybky, no
KOTOPO CrepMUIA (HEMNOABWMHbIN)
nonagaeTt K smueknetke. B onno-
[OTBOPEHUM NPUHUMAET ydacTue
TOMBKO OAWH CNEepMKiA M ogHa Sid-
LieKkneTka, ocTalnbHble OTMMPaIoT.
B pesynstate onnoaoTBOPEHMS
pasBMBaETCA CemMs C CEeMEeHHOWN
KOXYpOW, 3apofbllieM 1 3HAOC-
nepmMom.

OcoGeHHOCTU CTPOEHUA o MpepcraBuTenu
qm;::"' M XU3HeOeATeNbHOCTH RMINSHHBIN LMKR M UX 3Ha4YeHune
Buicline ceMeHHble pacTeHus
BeuyHozeneHble  (pexe | B uMkne nonHocTelo npeobnazaeT | Knacc
nuctonagHeie) Aepesba | cnopodwT (2n). PyHKUMIO cnopaH- | CaroBHUKOBLIE —
W KyCTapHUKK (TPaBAHW- | MM BbINONHSAIOT CeMA3a4aTkM, OT- | BHewHUM BWOOM Ha-
weoly ol il b bl (LT D O
HbIX pacTeHuit, Tak Kak | BUBAETCA XXeHCKUU rameToduT — 2;1%%:3;01—09 ﬁel%i
pasMHOXalomess  ceme- | ABa apXEroHuMs C KPYNHbIMKW He- '
Hamu, CemeHa, B OTNW- | NOABWKHBIMK ARLEKIeTKaMU. CepauesuHy  Heko-
e ot cnopbl (ooHa | Myxckon rametoduT npencras- | TOPbIX CAaroBHUKOBLIX
KNeTka), cogepxaTr 3a- | naeT coboi MbinbUeBoe 3epHo ¢ | MallkM  UCNONbL3YKT
podblil, 3anac nuTa- | ABYMsi HEMNOABWKHLIMU Criepmus- | B MULLY (COpro).
TEMbHbIX  BELWECTB W | MKW, COCTOsALLEE U3 reHepaTBHOW 1 | Knace MuHkroBbie —
obornoyky. CemeHa OT- | BeretaTMBHOW KNeTkK. lNbinbuessie | npeAcTaBneH  efvH-
OTnen KPLITO pacnonoXeHbl Ha | 3epHa Cco3peBaldT B MNbINbLEBLIX | CTBEHHBIM npea-
TonocemeH- Yelwyinkax wuwek (Bu- | Melukax MYXCKMX  luMLlek. [ns cTaBuTENEeM  TMHKIO
Hble HOH?.M?HGHHEIFI) I_glmpo— onnoaoTeopeHuss He Tpebyercs ABYNONacTHoe, npo-
8000 BiOoB 4yeHHbin nober). [lpoy- | Boga, nbiNbLa nepeHOCHUTCH uspactaer B Aaun.
Hele [MOKPOBLI  3allu- | BeTpoMm. [lonae Ha cemsizavaTok, i nMcToBYIO

NNAacTUHKY, CXOAOHYIO
Mo CTPOEHWIO C flU-
CTbSIMU  LIBETKOBbIX
pacTeHui.

Knacc 3dpeppoBbie —
achegpa UnNu XBOWHUK.
WmetoT 3eneHbie doTto-
CUHTEe3upyloLme no-
Bern, nNUCTbs Yewyin-
yaTtble. CemMmeHa uc-
MONb3YIT B NALLLY.
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Mpynna
Yncno BnaoB

OcoGeHHOCTN CTPOEHUS
M XKN3HedeATelbHOCTH

Kn3HeHHbIN LUMKn

MNpencraButenu
N X 3HaAYEeHUe

Knacc
XBOWHbIE

B ymepeHHOW  30He
npeacraBuTensMm  ro-
NOCEMEHHLIX SABNAIOTCH
XBOWHbIE. KOpeHb XBOW-
HbIX B OCHOBHOM
cTepxHeBon. B KoOpHaxX
n crebnsax MHOro cmo-
NAHLIX  X0OOB, 3anon-
HEHHbIX ahupHLIMU
mMacnamu 1 cmonamu. Y
nucronagHbliX  XBOWHbLIX
(nucTBEHHMUA) NUCTLSA
MSArkMe, nrockue, wurno-
BUMOHLIE PaCMOSIOXEHbI
ny4ykamu unu cnvpans-
HO. Y  BonblinMHCTBA
XBOMWHLIX NUCTLSA BEYHO-
3ereHble, KecTkmne,
uronevartbie  wunu  4Ye-
wyesuaHele no dopme
W OYeHb paszHoOW ASNUHbI
(no 45 cm.). OHu no-
KpbITbl CI0eM KYTUKYINbI,
npegoxpaHsiowen ot
W3MULLIHEro McnapeHuns.

LlHKné)a:iBHTHFI COCHBbI
€Ms COCHbI
(3apogbill cemMeHn)
a

CocHa
(e3pocnoe pacTteHue, cnopoduT)
g o

MYKCKUe LLWULLKKW i HCKH% LUMLLIKKA

crnopaHrum cemsizavaTkn
g (Ha Yellye WuLL-
Meno3 Ku, HecyT cno-
MHOZ0 MESIKUX CIlo)| pa HFP‘IM)
(Murpocnopbi) 3
(BCe cropel Meno3
pa3BnBaloTCs) 4 KpyrnHble
£ cropsl (Meaac-
MYKCKOW 3apoc- nopbI)
TOK — rameToomT (pa3suBaeTcs
(NbinbLiEBOe 3€PHON| oo onHa)
NeinbLa NepeHo- L
CUTCSI BETPOM Ha HEOHCKUN
cemazayvarTok, Npo-|| 3apoCcToK rame-
pactaet, obpaays TOthUT

(aHpocnepm ¢

MbiNbUEBYO TPYOK
& 2 apXeroHusmMu)
g

2 cnepmus
(nocraenstoTeH AWLEKNETKU
qULEKNeTKe n (no ogHo#
NbINbLEBON TPYGE) | B Kaxaom apxe-

roHun)

3uroTa
(oauH cnepmuii (n) onnogoTBopseT
OAHY AWLIeKneTKy nj)

cemsa (3apofblll CEMEHM)

Enb, cocHa, nuct-

BEHHMUA, MOMCKE-
BENbHUK — OCHOB-
Hble nopogkl, obpa-
3yloume  necHole

MaccuBbl cesepa ¥
YMEPEHHOI 30Hb!.

CekBoitg — 0JHO W3
CamMbix BbICOKMX
N OONrOXMBYLLMX
pacTeHuiA NnaHeTbl.
Kegp - QgpeBHen-
LLIEE roNnoceEMEHHOE,
MOXeT pacTh Ha
BbiCOTE Gonee
2000 m. Belgengser
©onbluoe Konu-
YeCTBO (OUTOHLIMAOB.
XBOWHbLIE WUCMONb-
3yI0TCS B CTPOU-
TenLcTBe, B UEn-
NHOMO3HO-OYMaXKHON
MPOMbILLNEHHOCTH,

B XMMUYECKON npo-
MbILLIMEHHOCTA — M3
cMorbl  mony4arot
ckinuaap W KaHw-
honk. MHorve
MUBOTHBIE NUTAIOTCA
CeMEHaMWN XBOWHBIX.

BUONOTKA
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Otoen
MokpkiToce-
MEHHbIe
(UiseTkoBbLIE)
250000
BMAOOB

TOK — BUIOM3MEHEHWNE reHe-
paTtusHoro noGera. IlenecTt-
KA, TbiMWMHKW, NECTWUK — BW-
Jou3MeHeHns NACTLEB.
MMetoTcs CroXHele NpoBo-
JgliMe TKaHW, CcocTosilMe
M3 COCYLOOB, CUTOBWMOHBIX
TPpYBOK 1 KNETOK CNYTHWKOB.
Cemsnouka 3almuieHa
cTeHkamu 3aessu. MNpoleccy
ONNOAOTBOPEHUST  npeaLle-
CTBYET OMNbIfiEHNe — nepe-
HOC Mbifblbl C ThIMHMHKA Ha
pbINbLUE MecThka W UBETKA.
MepeHoc NblfbUbl OCYLLECT-
BISeTCH B OCHOBHOM C MO-
MOLLbID BETpa W Haceko-
MbIX, BCTpEYaeTcs Ccamo-
onbinexune. lNnog ¢ ceme-
Hamu pasBvBaeTCs M3 3aBA-
31 NecTuKa LBeTKa.

XapaktepHo [OBOWHOE Orroao-
TBOpPeHMe. Hauano LUWKNa cosna-
AgaeT C rofoceMeHHbIMKW  pacrte-
Husmu. Myxckoin rametopur —
NbinsyeBoe 3epHO (BEFE!TETMB-
Has W reHepaTvBHagn), pasBvBa-
eTcs B MNbiNbLUEBOM MELIKe Ha
ThiYMHKax. MeHCKui rameTo-
duT obpasyeTca us ofgHoM Me-
racnopbl U npeactasnsaeT coboin
8-a0epHbld 3apofbilleBblid Me-
wok. OgHa w13 KneTok — anue-
kneTka. [ie Apyrve cnusaroTcs
B LeHTpe, oBpa3sys gunnongHyo
(4n) ueHTpanbHyw kneTky. Oc-
TanbHele NATE UAYT Ha dopmu-
poBaHWe 3apoAbllUeBOro MeLll-
kKa. B pesynbTate onnoaoTso-
peHus OOWH CNEpPMUIA CrivBaeT-
CA C HAWUEKNeTKoW BTOpoOWM C
LeHTPanbsHOW KNeTKON.

Mpynna OcobeHHOCTH CTPOEHUs WU3HEHHBIH LUKTT MpencraBurenu

YUCNO BMAOB| W XUIHEOEATENBEHOCTH Y X 3HaYeHue
HepeBbsi, KycTapHukW, Tpa- | [Ins noKpbITOCEMEeHHbIX Xapak- | Knacc
Bbl. PacnpoctpaHeHbl BO | TepHO BereTaTMBHOE M NONOBOE | OHOAONLHBIE.
BCEX KNUMAaTU4ecKUx 30HaX. | (cemeHHoe) paamHoxeHue. [na | Cemeticmeo
OcHoBHas 0COGEHHOCTL — | oNNOAOTBOPEHNA HE HYXHa BO- | 3nakoesie
Hanuune LBETKa, passuTve | na. B KUM3HEHHOM LWKNe NofHo- | 3epHoBble KynbTy-
CeMeHu BHYTpU NJ1oAa, T. €. | cTeio npeobnagaet cropouT |ppi (nweHuua,
NoKpbITOceMsaHHOCTL.  LiBe- (n) — camo pacTeHue. POXb, SYMEHb U

T. N.) — nuweesoe
3Ha4eHue.

KyneTypHble.
Cemeticmeso
nunetiHsie
pacTeHns: THOMb-
naH, Hapumce,
YECHOK, nNyK —
nuiiesoe u ae-
KopaTuBHOe
3HaJYeHue.
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Otpen
lNMokpbiToCce-
MEeHHbIe
(UseTKOBLIE)
250000
BMOOB

LBETOK
74 N
ThiumHka | | nectuk |
Ji J1
nblnbUueBoe cemsnoYka
3epHO (B 3aBA3U)
2 N 3
BereTaTue-| reHepaTtue- 3apoAblLLeBbIn
Hasa knetka| [Has Knetka MELLOK
UL SN TEN | SR ,
neinbue- | cnep-| lcnep-| | snue- |jueHTpanesHas
asa TpyGkal | My | | muit| | kneTka KneTka
3 I
‘ aurota (2n) TpunnonaHas
KneTka
: &
| sapogbiw | | aHpocnepm |

Knacc
[BynoneHbIe
OcHOBHbIE
KYNbTYpHLIE
pacTteHns:

« CEMBWCTBO
nacneHossle
(kapTodherns,
ToMarthl, nepey,
BaknamaHbl);

» CEMEWCTBO
bobosble
« (ropox,
chacons,
apaxwuc);
+ CEMENCTBO
KPECTOLBETHBLIE
(kanycta, peabka
nT. n);

» CEMEBNCTBO
CNOXHOLIBETHbIE

cos,
BobHbI,

(NnonconHeYHUK,
acTpbl, reopruHbl
NT.1.).

BUONOTKA
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Tabnuya 56. Xapalcrepl-lble MPU3HaKH
CEeMENCTB UBEeTKOBLIX pacTeHun. Knacc [1sByaoncHbie
Haszganne | ®opmyna Co- Ocobennocm crpoe-
comeicTBa BeTKa BeTHE Mnoa HWA BEreTaTUBHbIX Mpumepbl
“ u QpraHoe
Crebnu vacto ykopouen- | Tonbko Tpasbl. Ka-
Hble, NUCTBA NpOCTbie | NycTa, peabka, Cy-
1. KpecTto- CTpyy0K
Youioll2:aT2eal 1y | KMCTB ' | ueneHBle MNU pacceder- n NacTyLIbA
UBETHLIe | 2% 2 20 crpy-ouex | p penka, — nacty
Hble, BUOOW3MEHEHUS | CyMKa, ryNABHUK
KOpHeii — KOpHennoabl NeKkapcTBEHHBIA
TpaBbl, JepeBsbs,
Kucts, Crebnu uacto ¢ wnnamm, [kyctapivmig. Lunoe-
2 Poso- "|5”I:>JIMW”1 npo- K:g; 90';:;3’ BCTpeYaTea noberosbie |HUK, ABNOHA, psAbu-
: cTON " | komo4YkK, MCTbA  Npo- |Ha, nandaTtka, rpa-
LUBeTHbIE Uit n MHOro-
stlsl V. | z0HTHK, opelwek CTble W CNOXHEIE C MpPW- |BANAT, 3eMAAHWKE,
LUUTOK NUCTHUKaMK BOAPbIWHKK, TPYLLA,
BULLHA, CNK1BA
Crebnu BAHUCTLIE | Tpashl EpEBLSA
Hs 1242 Tgp+ 1M Pa P + hep '
TNenecTi: MWaHbl, NWCTES NEPUCTO- | KyCTapHKK. Bobwl,
3. BoGoBkIe napyc BeCJ:Ia Kucte, Bog, CNOXHbIE C  KPYMHBIMM | COS, NIOMAH, TOPOX,
2) l'It‘),ElOHKa ronoeka | 606Uk | NnpunucTHVKaMK, Tpoida- | YWHa nyrosas, aka-
(2 CPOCLLIXCA) TOCNOXHBIE, YacTo Bvac- | uns, dacone, kne-
N3MEHEeHBI B YCHKK BEp, KAaLKA, ACHHWK
Crebnn puneyatoro eeT- | Tpasel,  Tomartel,
Kucte BNEHWA, NWCTLA NPO- | Nacned, OyWWCTbI
4. MNacne- : HAropa, ’ :
HOBLIE UisNis Tl | 3aBuTok, - oﬁﬂq | CTHIE, HexoTopbie BuAbI Tabak, nNeTyHMA,
metenka | ‘P UMEIT  BMAOM3MEHEH- | nepeu, Gaknaxad,
Hele noGern — knybHu Genena, aypmaH




XapakTepHble NPU3HAKU LBETKOBBLIX PacTeHUN

Tabnuua 57.
Knacc OgHoaonbHbIe
HazeaHue @opmyna T Mno Oco6eHHOCTN CTPOEHUS S TT—
ceMencTea uBeTka u A BereTaTUBHbLIX OpraHoB P P
Crebnu yacrto
BUOOUIMEHEHBI B TonkKko
B — NYKOBULY, UMEKTCH Tpasbl, JIyK,
Ninneiiisie DTy e me' Arona KopHeBu1LLA. ﬂlflC'I:bFl YEeCHOK,
= kopoBoyka| YANMHEHHbIe, NMHEelHbIe nunuu,
OAVNHOYHBLIE
WK NaHueToBUaHbIE, Hapuu1Ccehbl,
HunkoraHue nuHelHoe THONbMNAHbI
Unu gyroeoe
TO?+?T:},|—|1 Crebenb — conomuHa TonkKko
. C MOMbIMK MEXO0Y3NNAMU TpaBbl.
LiseTku CrnoxHbii W B3yTbIMK y3namu. PocT | MweHnua,
% menkue, i ) BCTaABOYHBIN. oBec, puc,
3 HeB3pa4yHble, CynTaH, 3epHoska n KyKYDY3a
NakoBbIe | hhepyaTwie, METenka, WCTBS COCTORT U3 ykypysa,
p—— NUHENHOW NNAacTUHKK OBClOr,
onelNAKKTCA W BRaranuwa, nb|pe|,?)‘
BOTEOM oxsaThklBaloLLero creberns MATIUK
515

BUONOTKA
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Tabnuya 58.

CpaBHUTeNbHas XapakTepucTuUka pacTeHun

Knacca OgHoponbHble u [IByAonbHbIe

MpuaHaku

Knac C ABynOJibHbIE

Knacc ogHopgonbHbIe

1. KonnyecTtso
cemsagonein B aapogbille

2 cemanonu

1 cemaponsa

2. Tun KOpHEBOW CHUCTEMBI

CrepxHegas

MoukosaTas

3. XvnkosaHue nucra

CeTtyaTtoe unum nepucToe

MapannensHoe nnu gyrosoe

YeTbipexyneHHbli1 unu

TpexuneHHble, pexe

KopeHb

2. lNornowaet muHepanb-
Hble BellecTea 1 Boay,

3. WHorpa sanacaet nuTta-
TenbHbLIE BellecTsa.

4, ObecneyneaeTr cumbuo-
TUYECKWEe OTHOLWEHWA pac-
TEHUA C NOYBEHHLIMW 06K-
TarenamMu.

KOPHEBOW CUCTEME MOXHO
KO

peHb, 0COBEHHO Ha cTaauu

BbIENUTE  MaBHbIA

npopacTaHnus CemMeHu.
Moy4yKoeamou

KOpHeBow

4, LiseTok NSTUYNEHHBIN C ABOMHbLIM YeTbIPEXUYNEHHbLIE C MPOCTLIM
OKOMNOLBETHUKOM OKONOLBETHUKOM
Cewm. KpecTouBeTHbIg, Cem. 3nakossie, JluneiHsle,
5. Mpumepsbl
MacneHoBkle, PO30LBRETHBIE OpxupgHele
Tabnuua 59. BeretatuBHble OpraHbl PpacteHnun
OpraH DyHKUMA BHelHee cTpoeHue BuwoousmMmeHeHus
KopHennogsl (pena, mop-
KopHeBLie cucTeMbl MOryT|KOBb), KOpHeBble  KIyBHM
1. YpepxueaeT pacteHue B | DbiTe CTEpXKHEBLIMKU U MOM-| (reoprud, ©Barart); npuga-
noyee, KoBaTtbiMu. B cmepxHesoll | ToYHbIe KOPHU-NPUCOCKM

(nnioLy), BO3AYLUHBIE KOPHK
(opxnpoen)

Buabl kKopHen:

B|1. MnaBHblihi (passuBaeTtcs
M3 3apoabILLEBOro Kopeluka)

cucTemMe Henbas BblaenuTs 2. MNpraatoyHslil (paseuea-

rmaBHbI KOpPEHb Aaxe Ha

eTcs 0T cTebns unu nucra)

ctaguk npopacTtaHua ce-|3. bokoeble (pasBuBaloTcA

MEeHU

OT TMaBHOro, NpUAATOYHOrO
1 BOKOBbLIX — OTBETBNEHUE)
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OpraH | ®yHKUMA I

BHelwHee cTpoeHne

|  BuponameHeHus

MoGer — ctebent U pacnonoXeHHbIe Ha HEM NUCTLA K Nodvkn. Ha nobere mecTo npukpennexHwns
nucTa UK NOYKKM HasbiBaeTes yanom. PacctosHre mexay AByMS yanamu — MexXaoysnuem.
MNoasemHbie: KOPHEeBMLWE (MaHabIW), NyKoBUUa (NYK), KNyBHW (kapTodens

).

1. LleHTpankHas ock nobera.
2. BbINONHAET OMNOPHYHO M
NPoOBOAALLYH QYHKLMN,

3. BbIHOCUT NUCTBA K CBE-
Ty, MHOrda 3anacaeTt opra-
Crebens [HM4YeCKe BellecTsa U BO-
ay, yyacteyeT B POTOCUH-
Tese (y TpaBAHUCTLIX pac-

B 3aBuMCUMOCTM OT NONOXEHWA
B npocTpaHcTBe cTebnu nogpas-
AEendT Ha: npaMmoctosydne (nuwe-
Huua), nonayyue (nan4atka non-
3yqas), BblolMecs (BbHOHOK), uen-

narowueca (nnow,). Mo dopme
MOryT ObiTb:  UWUHOPUYECKKME,
TpexrpaHHele, YeTblpexrpaHHble,

TEHWN). CIITIOCHYTHIE U T. M.
4. Oprad BeretaTveHoro Ctebens 3nakoBbiX pacTeHWn Ha-
pasMHOXEeHUS. 3biBaETCH CONOMUHA

HapaemHble:  Konouku
(60APLILLHKK), YCUKM
(orypeu), ycbl (3emns-
HUKA)

1. ®OTOCKHTES,

2. Wcnapexue Bogbl C Ue-
Nbl0 OXNaXAeHns (TpaHc-
nupaums) v razoobmeHa.

3. Y HeKoTopbIX pacTeHur
B NUCTbAX 3anacalTcs op-
raHn4Yeckne BellecTBa W

NMucTten

BOJa.
4. Asngetca opraHoM Be-
reTaTvBHOrO  Pa3aMHoXe-
HIS.

Nuer cocrouT W3 nuctoeow nna-
CTUHKM, MPOHWU3AHHOM  Kunkamu,
ecrnu JNIMCT YepeLUKOBLIM, OH EeLle
UMmeeT Yepellok, C NOMOLLBH KOTO-
poro kpenutcs k ctebnio. Jluctes
Be3 yepeLlka Ha3bIBaTCH CUaAYY-
MW. JTUCTBA MOryT ObiTb NPOCTLIMA
W cnoXHeiMu. KunkosaHue: cetya-
Toe (4yB), napannensHoe (pOXb),
ayroeoe (NogopoxHuK). 1o wcce-
YEHHOCTW  JIMCTOBOW  NMaCTWHKM:
uenbHele  (NOAOPOXKHWK), NonacT-
Hble (KNeH), pacceyeHHblie (Tbics-
4YenucTHuk) u 1. 4. Mo dopme: nu-
HelHble (Hapuuce), osarkHble (86-
noxs) JiuctopacnonoxeHve ove-
peaHoe, MyToB4aTOe, CYNPOTUBHOE

Yeuku (ropox), Konoyku
(kaktyc), npucnocobn-
HWUA Ona noenv Hace-
KOMbIX (pocsiHKa), 4e-
Wyiky  (Ha KOPHeBW-
ax), 4actu LBeTka
(nenectku, ThIYUHKW,
necTuk)

BUONOTKA
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Tabnuya 65. PacTutenbHble TKaHu
HazBaHue
CrtpoeHue MecToHaxoxgeHuUs DyHKUNKN
TKaHW
1. YuacteyeT B 0OpasoBaHumn HOBLIX
O6pa3sosa- Mepuctema o6Gpaszo- KNETOK W ﬂHd)[bepeHLmaulﬂPl aTUX
TenbHas | BaHa X1BbIMU, Mern- KIETOK B KIIETKM PYruX TKaHe.
(MepucTema) KMMW, MNOTHO COMK- 2. Knetkn obpasoBatensHon TKaHW
HYTBIMK KNEeTKamu, C MOCTOSIHHO Aensartcs U guddepeHum-
KpYrHbIM SOPOM, PYKOTCA B KIETKA NOCTOAHHBIX TKAHEH.
rycToi uutonnasmon | KoHyc Hapactanus B | 1. OGecneunBasT pocT OPraHoB B ANWHY.
MepBuyHaa | U MENKUMK BaKyo- | noykax, 3apodviwe |1. bnarogaps AeneHUd KNeToK U ux
BEpXyLLEYHas| NaMK CEMEHM, Ha KOH4YM- |andpdhepeHumaumm obpasyroTest TKaHu
kax KopHen KopHei, noBeros, NUCTLEB, LIBETKOB.
BropuyHas PacnonoxeH mexay
6okoBas apesecuHoi 1 nybom | 1. YTonwenwe crebna u KopHs.
(kambuin) crebneit U KopHei
1. lNpepoxpaHsieT pacTeHue OT Bbl-
ChIXaHUsi U Opyrnx HebnaronpuUsATHEIX
MokpoBHas Pacnonaraetca Ha | BO3[eWCTBUA.
TKaHb MOBEPXHOCTU 2. YdactByeT B npouecce AbIxaHus.
3. YuactByeT B o6MeHe BeLleCTB
MEXOY OKPYKatoLLEN cpeaow.
CocTonT 13 crnost xu-
BbIX, MNOTHO COMKHY= | b oom seona Ha
g ThiX KNeTok ¢ yTon- NOBEPXHOCTU NINCT- 1. 3awmTta opraHoB OT BbiCbIXaHUs
oxuua LLIEHHOW cTeHKoW, 6e3 B, MONOALIX nobe- M MMKPOOPraHuamoB.
(annaepmuc)| xnoponnactos. B ko- 5 . | 2. Ycrbuua obecneuuBaldT raso- u
Xule nucTees u se- | (OB, BCEX  HacTey BOA0ODMEH B pacTeHusix.
neHbix noberoB nme- | HBETKA
0TCA YCTbULIE
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HazeaHue

| BAKYOIK C KNETO4YHbBIM COKOM

CeMeHax

e CtpoeHue MecToHaxoxoeHWs DYHKUMM
1. 3awuTta oOT nepenagos
TeMmnepartyp, MexaHU4ecKux
Cocrout u3 MepTBbiX KNeTok, [ Mokpeiaetr  crebnu | Bo3aelcTBuUiA, BpeauTeneu.
Mpo6ka CTEHKA KOTOPbIX MPOMUTaHBLI | MHOTONETHUX pacTe- 2. MuorocnoiHas npobka
XUPOBLIM BELLECTBOM — Cy- | HUiA KopHeBuua, | obpasyeT Ha noBepxHOCTU
BepvHom KryOHY cTebna 3alMTHLIN Yexon, B
KOTOPOM WUMEKTCH YeYeBUY-
| K1 Ana ra3o- U BogocobmeHa.
Komnnekc MHOrOCNonHoN | MNMokpbiBaeT HWKHIOW | 1. 3awuta OoT mMexaHude-
Kopka — NpobkM © Apyrux MEepTBhIX | YacTb CTBOSIOB, XO- | CKUX NOBPEXASHWA, nepena-
nepugepma | TkaHewn, CMeHseT anU4epMuc | poLlo BLIpaXEHA | OB TemnepaTyp, BpeauTe-
Y MHOTONETHUX PaCTEHUA Y KOpPKOBOro ayba nen, MMKPOOPraHn3moB.
1. ®doTocKHTeEs.
OcHoBHA® TKaHb COCTOWUT 2. 3anac nuTaTenbHbiX Be-
OcHosHas
i OObIYHO W3 KUBLIX, TOHKO- LEecTB.
napeHxMMa CTEHHBIX KIETOK, COCTaB- 3. Pasnu4yaloT TakKke BO3-
NALLNAX OCHOBY OPraHoB OYXOHOCHYH W BOOAOHOCHYHO
napeHxXumb.
Accummu- | CtonBuyatas u 6uatasa | B ocHoBHOM — B 3e-
nauuoHasl | TkaHb NKCTa, co,qep;(ym XIO- | NEHbIX TIUCTLAX W 1. PorocuHres
2. la3zoobmeHa
TKaHb ponnacThl MOno/fibix noberax
Coctout w13 oaHopoaHsix | OHa Haxooutcs | 1- HakonneHnne  3anacHbix
TOHKOCTEHHbBIX KneTok, | B ctebnsax papesec- | MMTATENLHLIX BEWECTB. .
B KOTOPbLIX OTKNaAbIBaTCa | HbIX pactenui 2. KneTki OCHOBHBIX TKaHew
3anacaluas GenkM, KDl yrneBons! | (cepauesuna),  Kkop- crnocobHbI NpeBpalaThes BO
i n upy?me aanac’Hble BELEeCT- | Hennoaax Kl:tyGHFIX s s DGDESOBGTBJ'II::
’ > | HYHO TKaHb, 3@ CHET KOTOpOM
Ba. YacTo WMET KpynHble | nykosuuax, nnogax u NPOMCXOANT  BEreTaTMBHOE

pa3MHOXEHWE pacTEHMA.

BUONOTKA
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APpeBeCUHHaa napeHxmnma
M MeXaHW4ecCKkaa TKaHb

HasBaHue
S—— CTtpoeHue MecToHaxoXOeHURA DOyHKUUYU
B crebnax u (unu)
NUCTbAX acTeHun
CoctouT U3 KPYMHBbIX, P 1. CnyxuT AOns sanacasus
BOROHUCHAR bIXMNO ACNONOKEHHbIX | SoCyWIMBOTO. KW= | o acTeHWin 3acylunu
napeHxmuma P P mara (kaKTychl, AEL Y P y
KINEeToK BOra Knumara
anoe, OyTbiNo4YHoE
OepeBo
P
PassuBaetca y Boa-
Bosgyxo- KneTtkun aspeHxumbl obpa- UG GOﬂ):)THI::?X 2. o MexKneTHuKaMm BO3-
HOCHaA na- | 3yloT KPYMHbIe BO3AYXO-{ ... = oo | BYX AOCTaBnAeTca K noasoA-
peHxMMa — | HOCHbIE MEXKMETHMKM P HbIM yacTam pacTeHun
1 WHOrO@ INCTbSX
aspeHxuma n obecrneynBaeTcs aspauns
(poro3, TPOCTHUK)
Mpoeopsiwas TkaHb | OcywecTanser  TpaHcnopT
Mposoas- Cosmair W Bummies | SBASETeR COCTaBHOW | NUTATENbHbLIX BEWECTB OT
S THEM, g y YacTblo [OPEBECHHBLI | KOPHA K NCTbAM (BOCXOAs-
(kcunemel) wn  ny6a | WKMIA TOK), OT NUCTLEE K KOp-
(tbrnoambl) HIO (HUCXoas W)
B cocTtas kcunemsl BXOOAT
cocyObl (MepTBbIE BbITH- [maBHas npoBogswAas TKaHb
HyTble KNeTKM, NULIEeHHbIE | o BbICLUMX COCYOMCTbIX pacTe-
acnofoxeHa B :
nonepeYHbIX Neperopoaok, pEBECHHE  CTEBNS Huit. OHa TakKe ydacTByeT
Kcunema CTEHKW KOTOPLIX Mponura- NPOBOAALLGH aoué B TpaHCNopTe MuUHepanbHbIX
(apeBecuHa) | Hbl  NUHUHOM, npugaio- KOPHS, XUAKAX M- BellecTs (BOCXOOSALWMA TOK),
wum  cocygam  AoMonHu- CTbeB‘ 3anacaHuu nuTaTenkeHbIX Be-
TENbHYI0 TBEpOOCTb), LecTB W BbINOMHAET Onop-

HYI0 byHKLMIO
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HaaBaHwne
TKaHu

CTtpoeHue

MecToHaxoxXaeHus

DYHKLMN

dnoama
(ny6)

CocToMT U3 CUTOBMAHLIX
TPYOOK C KNeTkamu CrnyTHH-
Kamu, Ny6aHoi napeHxumbl
1 NyBsiHbIX BOMOKOH (Mexa-
Hu4eckas TkaHe). CutoBua-
Hble Tpybku ob6pasoBaHbl
KMBbIMW  KINETKaMKW, none-
peyHble neperopoaku KoTo-
pbiX MPOHW3aHbI MENKUMK
OTBEPCTUSIMM, o6paayio-
WuMK «cuto». B knetkax
HeT Agep, HO OHU UMELOT
LMTONMasmy, TSKKU KOTOPOR
npoxogar B COCeaHWe
KNeTKM Yepe3 CKBO3Hble
OTBEPCTUS B NEPEropoaKax.
KneTku-cnyTHUKA coedvHe-
Hbl C CUTOBWMOHbLIMU TPYO-
Kamu nrnasmogecmamn  u
BLINOIMHAKIT, CKOpee BGero,
TpodhU4ECKyHO doyHKUMIO
(MuTanue, cuHTes depmMmer-
TOBUT. A.)

ObpasyeT npoBoas-
wwve nydykm B nybe
BAonkL ctebns, kop-
HA, JKUIMOK NUCTLEB

MposoanT pacTBOpeHHble
opraHuyeckue BELLEeCTBa,
obpasoBaHHble B JIMCTbAX
(HUCXoaAWMA  TOK), B CTe-
Benb, KopeHb, UBETKX, NNoabI

BUONOTKA
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M Mne4Hble
Xxoabl

Kvi, 3anofiHeHHbIe CMOMON
W MmnevyHblM COKOM

HblX, cTebenb oay-
BaH4YMKa, Mono4as

HazBaHue
" CTtpoeHue MecToHaxoxaeHus DOyHKLUK
KneTku MexaHwdeckon | MexaHndeckue Tka-
TkaHu (nybaHele v gpeBe- | HU B OCHOBHOM pac- | NpuaaeTt NpoYHoCTE OpraHam
MexaHu4ec- | CMHHbIE BOJSIOKHA) WMEKT | NOMoXeHbl B cTebne, | pactenvsl, MNpoTUBOOENCTBY-
Kas  TKaHb: | TONCTble YTOMEHHBIE W | B KOpPHE WMeeTcs | eT paspbiBy MNK wanomy, ob-
BonokHa ofpeBecHeBLUME 000N0Y-| TONBKO B LIEHTPE. | pasylT Kapkac, noaaepu-
KW, nnotHo npunerawwye | OKpyXawT COCYAu- | BaKLUIWA OpraHbl pacTeHust
OPYT K Apyry CThIE Ny4Kn
Cknepenbl — OKpyrnbie
pana Py Obpasylor  cemex-
KameHucTble | MEpPTBbIE KIETKW C O4Y8Hb e g i 3auwmuaior cemeHa  OT
KNeTKu TONCTBIMW  OpPEeBECHEB- nffny opgqmpy‘ P~ 1 eHewwnnx BO34ENCTBUNA
Wwumu obonovkamu
CocTtouT n3 kneTok, obpa-
Boinenu- ayloWmUx W Bbl,ﬂ.eﬂ,FIIOLL;I,JMX
TensHas Buinenexve cekperta
blawhiond pasnuyHble BellecTea A p
(cekpeThl)
Ha nosepxHocTn nu- | 1. BeigeneHue BELLECTB,
CTbeB, cTebnel | 3aWwMWaWnX OT NoefaHus
Hueble Knetkn obpasyto- kil A
(cTpexkaTenksHbie XUBOTHLIMKM, MWUKPOOPraHua-
XeneaucTble | WKWe ONUHHBIE BLIPOCTHI — s s kpanues, | MoB, cnaperus
BOMOCKM BOSIOCKW 3anofHeHHbIe ' .
— Ic:er:pemm XKeneaucTtble Bonoc- | 2. BblaeneHue naxydux Be-
K repadu). Y OCHO- | WECTB, NpPUEBMEKAOWMX Ha-
BaHWA NenecTkos CEKOMbIX-OMbinnTenen
Te:it:ﬁe é{ﬁ:;EEM ggggg: LieeTok (4awe Bcero | Bolgenewve Hektapa, npu-
HekTapHuky KUMBIM.  4acTo  Cunbo | Y OCHOBaHWA nene- | Brekaiouiero HacekoMblX-
d CTKOB onblnuTenen
NaxHyLUmum )
CMonsiHLIie MepTBEle BhITAHYTHI KneT- | peBecuHa XBOW- | 3awmTta OT MUKPOOpraHus-

MOB, MOBpEeXOeHuin, noeaa-
HWA XKUBOTHBIMU
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BUONOTKA

BHyTpeHHee cTpoeHue cTebns

30HbI KOpHA CtpoeHue DYHKLMM
(1) KopHeBo# uex- MoKkpoeHasa TkaHb — NO-
CTOAHHO  cnywumBat- | Obecne4dvBaeT aauuTy

fIMK — Ha BepxyLlke
pacTyLLEro KOpHs

wuecsa, nNnoTHO pacno-
NOEHHBIE KNETKU

KOHYUKa KOPHA

(2) 3oHa geneHns —
Nojl KOPHEBLIM Yex-
NUKOM

Menkue, akTUBHO [e-
nAawmueca KneTkn Bsep-
XylweyHo obpasosa-
TENbHON TKaHM

OBecneunBaeT pocT KOpHS
B [NMHY 3a CYET Hernpe-
PLIBHOMO AENEeHUst KNeTok

(3) 3ona pocta
(pacTsikeHuns) — me-
Ky 30HOIA feneHus
1 BCACblBaHWS

CaoctonT 13 6bicTpopa-
CTYLWMX,  OAMHAKOBbLIX
KNeToK

KneTku BnocneacTsuu cre-
umanuaupyrotcs, obpasys
pasnnyHbIE TKaHKU

(4) 3oHa BcacbiBa-
HUA — NepemellaeT-
cAa No Mepe pocTa

Xapaktepuayetcs  Ha-
NAYMEeM KOPHEBBIX BO-
nockos, 06pa3oBaHHLIX

KOpHeBble BONOCKKW norno-
WarT BOOY
n MUHEpPanbHbIS conu.

kopHs. Cpasy nocne | knetkamy  MNOKpoBHOW | KneTku npogorkawT cne-
30HbI pocTa TKaHU UManuanpoBaThen
OcyulecTenseTca  TpaHc-
Coaepxut cocyabl | NOpT BELIECTB:

(5) 3oHa nposege-
HUA — HaxoguTca
cpasy 3a 30HOV BCa-
ChIBaHWA

(MepTBble KNeTkn B BU-
pe Tpyboyek) M cuUTO-
BUAHbIE TPYOKU (KMBbIE
KneTkw, UMewlure oT-
BEPCTHUS B pasfenst-
LLMX MX CTEHKaX)

no cocygam — BoAa U MUHe-
panbHble BelecTBa BBEPX
(K cTEBN N NNCTLAM);

Mo CUTOBUAHBIM KMETKam —
pacTBOPEHHLIE  OpraHuye-
CKWMe BellecTBa BHU3 (K
KOPHH0)
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Taébnuya 62. BHYTpeHHee CTpoeHune cTebnsa
Crion | TKaHW M KNeTKn DYHKUMA
1. Kopa |CoCTOWT 13 KOXULbI, NPOBKK 1 Ny6a 3awmTHan

Koxuua

[OnHocnoiiHas nokposHaa TkaHb.
ObpasoBaHa uBbIMK, NIOTHOPACNONO-

MEHHEIMW KIETKaMW C YTOMWEHHOW Ha-
PY)XHOWM CTEHKON. KneTkn copepxar xso-

pochunn. Mimerotcs ycrbula

3awwTa oT NbiNKv, MUKPOOPraHU3mos, nepe-
rpeea, U3nuLLIHero UcnapeHns.

Bopo- v razoobmeH. Wmeetca B cnyyael
TPaBAHUCTLIX pacTeHW W MonoAablx cTe6-
nei

MpoGka

[MHorocnoiiHas nokpoBHas TKaHb.

ObpasoBaHa MepTBLIMM, NNOTHOPAacNo-
NOMEHHLIMK KNeTKamMK C YTONUWEHHbLIMIA
obonoykamu, UMEKTCS HeYEBUYKH

OBpasyeTcs Ha MNOBEPXHOCTM 3MMYHOLLUX]
ctebneit, 3almuaeT oT BHELWHUX BO3ASHCTA
Bui (koneGaHuii Temnepartyp, BbiChIXaHWS,
BpeanTenen nT. Aa.)

nyo6

|ObpasoBaH aByma BUAaMy TkKaHen:

MexaHu4yeckass — BOINOKHA — MepTBble
BBITSAHYTBIE KNETKW C TOMCTBIMW CTEHKaAMMU;
lTposodsiasn — CUTOBWAHLIE TPYGKK

1. lMNpwoaeT NpoOYHOCTE.
2. [lpoBegeHne pacTBOPOB OpraHW4YecKux|
BELUECTB OT INUCTLEB K KOPHH

2. Kambun

OpHocroiiHas obpasoRaTentHas TKaHb,
COCTOAWAA M3 OAHOr0 Cnos Aenawmuxcs
KNeToK

PocTt ctebnsa B TonwwHy 1 auddepeHumna-
UMa KNeTok. HapyXy OTKNaabiBaloTCA KneT-
K nyBa, BHYTpb — [IPEBECUHbI

3. Opee.e-
cuHa

|O6pasoeaHa Tpems BUOAMWN TKAHEW;
[[Tposodsas — cocyasbl

MNpoBeaeHue Boabl U pACTBOPEHHbIX B HEW
MUHeparsbHbIX BELECTB (BOCXOAALLMUIA TOK)

MexaHu4eckasi — ApeBeCHbIE BOITOKHA

OnopHas hyHKUKA

OcHosHasn PbLIXNTO  pacnornoXxeHHbie
KNeTKW, HenpaBunbHOW dopmel (B Cny-
Yyae 3eneHbiX CTebnein CcoaepxuT Xno-

|[pocpunn)

cTebna. Haubonee passuta B 3€MEHLI
cTebnsx, B 9TOM Cry4Yae KIeTKM OCHOBHOM
TKaHKW y4acTByiOT B Npouecce hoTocuHTEsa

SEHBCE"OLU.E!F! B Cliydae BHHDHBMBHE}HME’%

BUHa

4. Cepaue- |

OcHoeHas TKaHb (3anacarollas) COCTOWT,
M3 XWBbIX, PbIXMO PACMONOXEHHbLIX Kne-
TOK HenpasunbHol dopMbl, 3amnofiHEH-

3anacaiTca nutaTeneHble Bewectsa. Cno-

BTOpMYHOM 0OpasoBaTenbHOM TKaHKW, YT

HbIX Pa3nU4HbIMKA BKNTKO4YEHUAMHK

cobHa npeBpalwaTtbcs B genawuecs memz{

obecneynBaeT BereTaTUBHOE pasMHOXEHME
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Tabnuua 64. BHYTpeHHee CTpoOeHUue nucrta
TKaHK nucTa CTpoeHHne DYHKUNA
MokpoeHan BepxHaAs koxuua obpa3cBaHa NNoTHO Npu-
TKaHb WATHIMW MPO3PadYHBEIMKA KneTkamKn (4}, He- Ofpawena K conHuy, sawmra ot

npaevnNLHOA opMbl. YacTo NokpbITa KyTH-
KYNON nnn BONOCKaMu

BHEWHWX BO3AEWCTBWA W ucnape-
HK1A

HixHAA koXnUa OOBIMHO KMMEeT yCTbuua,
YeTbuya obpasoBaHel ABYMSA 3aMbIKAOLLIN-
My (2} KneTKamn, CTEHKN KOTOPbIX YTOMLWE-
Hbl C OAHOW CTOPOHBI, MEXAY HAMW pacno-
NoxeHa ycTendHas wene (1). 3ameikaowme

Pacnonoxena ¢ HWKHEW CTOPOHBI
nneTa. 3awnTa, gbixaHve v uena-
peHne

KINETK UMEHIT XNoponnacTtel (3).
OcHoBHan . .
TKaHbL® MnoTHO nex@wme KNeTkn LUnNuHApPUYEeckon | Pacnonoxkena ¢ BepxHel CTOpOHGI
¢opMbl ¢ XNoponnacTamn nucTa, CnyxuT Ans hoToOCUHTE3a
— cTonfuaTan
Oxpyrneie KNeTEM ¢ MeXKNeTHUKamMU, obpa- | PacnonoxeHsl Onuxe K HWKHen
— rybyaTas YOLWKMMY BO3OYWHLIE NONOCTU, COASPKAT | CTOPOHE NNCTa. POTOCHHTE: + BO-
MeHbLee KONMYecTeo Xxnopaodunna 0o- v razoobmeH
212’;3”"“9' YKunka nucTa (eonokHa) ¥YnpyrocTe W NPOYHOCTL
Hunka nucra: Tok BOABI W MUHEPANbHLIX BE-
— cocyabl WECTB OT KOPHA
Mpoeogawan =
QK BOOb! M OPraHNHEcKUX BELLECTB
— CHT
CHTOBWAHEIE TPYGKK K CTEBII0 M KOPHIO

bHONOINA
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MeHepaTUBHbLIE OpraHbI

Tabnuya 66. CTpOEHMe LBeTKa
Opran CrpoeHune DyHKUMA
| Mpocro coctonMT M3 nenecTkos,
OTCYTCTBYET [ABMNEHUE HA Yalleyky | 3almuaeT ThIYMHKU U NEeCcTUK,
OKODOU,BGTHMK M BEHYNK. npuereKkaeT HaCeKoOMbIX, CIo-

CroMHbIA cOCTOMT U3 BEHYMKA W
Halue4yku

CO6CTBYE§T OnbINEHNKD

Yawenuctuk (B CoBOKymM-
HOCTV 06pasytoT Yallueyky

HapyXHble NUCTOYKM OKOMOLUBET-
HKa d4alle Bcero 3eneHble, Tpa-

1. Cnyxat gns 3awutbl opra-
HOB LIBETKA B COCTOSHMM BYTOHA
2. WHorpa 6bIBaOT OKpalUeH-

3peBaeTt NbirbLUa

ugeTka) BAHUCTbIE HbIMW, CMOCOGCTBYIOT oOnbline-
HWIO, NPUBNEKaKT HACEKOMbIX
(7 uT rnaeBHelX 4yacren
Nenectok (B coBokynHO- | JlenecTkn AOMKHbI ObITb SAPKO OK- useff?am 4 5 b
CTW 06pasytoT BEHYUK paleHbl. Jlenectkn — BWMOoou3aMe-
2. [lpuBneyeHue HacekoMbIX,
uBeTKa) HEHHbIe NUCTOYKN.
CNocoBCTBYIOT ONBINEHWUIO
” CoctouT M3  TBIUMHOYHOW HUTW | YUYacTue B ONbINeHuu W onnogo-
Tudviia (AHppoden -~ W MbINBHWKA, BHYTPOWM KOTORPOrO CO- | TBOPEeHUU. CO3pEeBaHNE MYKCKO-
COBOKYMHOCTb ThIYUHOK) » BHYTP P P ' P yx

ro 3apoCTka — NblbUbl

Mectuk (THeuen — coeo-
KYMHOCTb  NNOACAUCTU-
KOB, 06pa3syllmx OoauH
(MPOCTOM) UK HECKOMBKO
(CNOXHBIIA) NECTUKOB)

Cocront wn3 3aeasn, cronbuka
W pbinsua. BHyTpu 3asasn copep-
KaTcs CeMsA3aqaTKA Win oanH ce-
MSA3a4aToK

Pbinbue ynaBnuBaeT Mbinbly,
cTonbuKk  BBLIHOCMT  pbinbUe,
BHYTPMW 3aBA3M B cemssavaTkax
CO3peBalnT SULEKNeTkM U npo-
WCXOOUT ABOWMHOE OnMo4O0TBO-
peHue. V3 3aBs3M pa3BuvBaeTCs
nnop, U3 cemasadyaTka — cems
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Ta6bnuya 67. Buabl couBeTum

CougeTne — COBOKYMNHOCTb LBETKOB, 06beAUHEeHHbIX Ha cneyuanbHOM LIBETOHOCHOM nobere.
YacTo couseTre coaepxnT BUOOU3MEHEHHbIE NIUCTbLS.
lNpocmeie coueemusi (KNCTL, NPOCTOW KOMOC, NPOCTOR 30HTUK, KOP3UHKA) UMET OOHY OCb.
CrioxHble coysemust (CNOXHbLIN KONOC, CRIOMHBIA 30HTUK) — COCTOSIT U3 HECKOMBKUX MPOCTLIX COLiBe-
TUIA, UMEIOT BETBALLYIOCH OCb.

y—— CouBertus —

MpocTbie CnoxHbie
Kuctb MpocToi MpocTon Kop3auHka CnoXHbIA CRoXHbBI
Kkon HTH Kon OHTHK
el "% g
<\ - 3 2%
;; LI Vi) !| :’._',-* :'9&_ /i%
’ I 9
y 1 hid |
MNnopn

IMnon — obpa3syeTcsa U3 3aBA3KN UBETKa NpW OMMOLOTBOPEHWU, SBNAETCA BMECTUNLLEM Ce-
MsiH. COCTOMT U3 CeMeHH, 06paay|01.ueroc:;| M3 ceMAsavaTka W oKononnoaHwWka, o6paayiou.|,eroc9 n3
CTEHOK 3aBA3N.

Tabnuya 69. v Twnel nniogoB — ¥
Cyxwue CouHble
« Opex (newwuna, pyHaykK) « KoctsiHka (BuLLHA, aBpukoc)
« CemsHka (NOACONHEYHWK, OYyBaHYMK) « HAroga (Tomat, BUHOrpaa)
e« 3epHoBKa (NweHuua, puc) « fBnoko (abnoko, rpywa)
« JKenyab (ay6) « TbikBWHA (apOy3, ThIKBA)
« Kpbinatka (kneH, 6epesa) « [lomepaHel (anenbCcuH, NAMOH)
« bob (ropox, akauusi)
« Crpyuyok (kanycTa, peabka)
« Kopobouka (mak, neTyHus)
« JlnctoBka (Oenb@UHUYM, NIOTUK)

BUONOTKA
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Cemn

Cema — opraH pasmMHOXEHMSA LBETKOBOTO pacTeHus, obpasyowuicsa B peaynsrare ABOWHOIO
ONNOAOTBOPEHUA M3 cemAsavyaTka. PyHKUUS CEMEHK 3akNYaeTCca B 3alUMTe 3apoarilla, NepexvBa-
HWe HebraronpUATHLIX YCIOBUIA. 3anac nuTaTenbHbIX BELLECTB OTKNaAbiBaeTCs B CeMAA0NAX (B ceme-
Hax 6e3 aHgocnepma) unu B aHgocnepme.

Puc.16 CtpoeHue cemeHu AByA0NbHOMQ

pacTeHusi — cemsa aconu

Tabnuuya 68.

1. Cemagonu

s 2. Kopewuok
3. Crebenexk
4. MNoveyka
5. 3apoabiw
6. CemeHHan

KOXypa

Puc. 17 CTpoeHue cemeHu
OLHOAOMNBHOIO pacTeHns —
3epHOBKa MIEHKL|bI

1. OKononnogHwk, CpocLLnncs
C CEMEHHOW KOXYPO#n

2. 3Hpocnepm
3. Cemsgona
4, MNoYveuka

5. Crebenek
6. Kopewok

7. 3apoabiLl

CtpoeHue ceMsiH
OOHOAONMNbHLIX U ABYAONbHbLIX PAaCTEHUN

Hactn cemenu

AsyponbH

ble pacTeHus

CeMeHHas koxypa

MnoTHas nerko

oTAeNAeTCs

CpocLuasgca ¢ OKoNonIo4HUKOM

Kopewok, crebenek, no4edka,

Kopewok, cteGenek, nodedka, ogHa

3apoabil
aBe cemAagonn cemsagonsa
Het oaHgoc- | MiMeeTca aHpocnepm, C 3anacom

3Hgocnepm A A ¥ Het angocnepma
nepma | nuTaTenbHbIX BELWECTB

Mpumepbi dQacons, ro- | duanka, Nyk, nwexuua, | CTpenonuct, 4acTy-
pox, kaGa4yok | Tomart naHgbIw xa
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v ¥
[MecTuk — BHYTpHK Thi4nHKa —
[ |.3@BA3u cemssavaTky MbiNbLEBbIEe MELLKNA
S [3] [¢g : !
™ % = Metios Melioz
@ © % OB6paasyeTtcs 4 cnopsl (n), OBpasyeTca MHOro MEenkux
E s e pa3BMBaETCA TONLKO OfHa cnop (n), pa3BuBaKTCA BCE
Q @© § = ¢ l
§ (o o b \ "
g2 [°] |8 [ Cnopa | _!
% O 2 v
g g e HKeHckuia sapocTok — ra- T Wme———
= E l mMeToduT (8 anepH.Iit 3a- YHERS P H=1;
g k ¥ DOMLILIERbIN MELLOK. Fapa MeTOUT (NbINbLEBOE
o ?r - = npeepallarTcs B KNeTku) aepio)
@ |3 |2 v ' — _ v !
= E T eHTpanbHana | [ Ahuexknerka BereratvsHasn 'eHepaTuBHas
o 2 = p : | p
0 <« e ‘é’: kneTka (2n) KneTka KneTka
s @ |g| |8 —3 ! T 1
= g o =z ” TpunnowaHas (3n) knetka ] “ Mbinbuesas prGKaJ = =
. = =
5 LSHJJ,OGI'IBDM “ I 3uroTa (2n) H z 3
= (o R [
@ )
= = =
| 3apogpiw cemenm | O o
- .

| Mnop |

BUONOTKA

—
— - - —
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Tabnuua 71.

BeretarnBHoe pPa3MHOXeHWne paCTBHMﬁ

-
<

BEHHLIM NyTEM)

MNoGeramm:

«  Ycamu

(semnaHuka, nanyaTka)

« KopHeBullamm
naHabILW, NbIPen)

«  KnyGHamu
(kapTodens, TonMHambyp)
= JlykoBuuamm

(nyK, 4ecHok)

« [lonsyyumu noberamu
(nyroeoit Yaid, TpageckaHuua)

OTBegeHnem

« OTBOAKAMU — YKOPEHHLIMM
6okoBkIMKM noberamu (cmMopo-
AUHA, KPbKOBHKK)

EcTecTBeHHOE (NpOouUCXoauT B NPUPOLE ecTecT-

NucTeamu:

« BbIBOAKOBLIMW NOMKA-
MU Ha NUcTLax (Bpuoadmn-
nyMm, cepaeqHuK)

KopHamu:
« KopHeBbIMU OTNpbICKaMK
(manwvHa, ocoT, Tonosk)

YepeHKkoBaHUEeM:

« Crebnesoe yepeH-
KoBaHue (cMopoaunHa,
KPbPKOBHMK)

« JluctoBoe 4epeHKo-
BaHwe (cemnonus, be-
roHus)

« KopHesoe yepeHko-
BaHWe (XpeH, ManuHa)

TNpueueka:
« Konynupoeka (s6-
TIOHS, rpyLua)
» Oxynuposka (posa)

u CKyCCTBeHHOe (I1 POU3BOONTCH HYeNIOBEKOM,

HOenennem:

« Kycrta (cupeHs, NUoH)
« KnyBHei (kapTotens)
« KopHeBwuwia (upuc)

« KopHel (ManuHa)

Ans cCoXpaHeHWs1 COpPTOBbLIX I(a‘-IECTB)
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YacTte 3. lapcTBO XXMBOTHLIE
OTnuyme XXUBOTHBLIX U PpacCTeHUN

MpusHaku Pactenusn XunBoTHbIE
leTepoTpodHOe (MEPTBOW OpPraHuKon -—
Muranue ABTOTpOHOE (hoTOCUHTES) CANPOUTS! UM KMBOW — NAPA3NTHI)
Ectb uenntonosHas obornouyka, Ba- .
CTtpoeHue KyonmuxnoponnaCTbl HeT knetou- Har obGNoUIM, BARYONGR (S8 MEXITNGHIE
! ’ €M MWLEBLIX Y MPOCTENWUX), Xnoponna-
KIEeTKN HOro ueHTpa (TD]’II:I(D Yy HEKOTOpbIX %
TOB,. YHbIW LeH
O/HOKIETOUHBIX) CTOB. MIMeeTcs KNeToYHbIl LEHTP
THati QOb6pasoBaTensHasa, NoKpoBHasi, Mpo- | AnuTenuansHasa, COeAWHUTENBHAS, Mbi-
BOASILLAs, MEXaHWYeckas, OCHOBHasi | LWeYHas, HepsHas
ComaTtuyeckme: opr OMNOpHO-ABUra-
BeretaTtueHble: KOpHKW, nober (cTe- 5 : i .
6enb, MCTHS) p ( TENbLHOW, KPOBEHOCHOW, [AblXxaTenbHOoM,
OpraHel ? HEepBHOW, nNULEeBapUTENbHON, Bblaenu-
PenpoaykrusHbie: BETOK ceEMHA & G 4 i
nmﬂp Ay H J " | TENBLHOW, NOKPOBHOW, 3HAOKPWHHOW C-M.
PenpogyKTUBHbLIE: Opr. NOMOBOI C-Mbl
3anacHele
Kpaxman, 6enkun, »upbl »Kupbl, mukoreH, benku
BELLIECTBA P : A B, !
CnocobHocTb | MNMepemeLaloTcs TOMbKO XKIYTUKOBbIe
K nepeaBuxe- | ogHoKneTouHble. [lna mHoroknetou- | [lna 6onblUIMHCTBA KUBOTHBIX XapaKTepHO
HUID B MPO- | HbIX XapakTepHel Tponuambl (hOTO- | aKTUBHOE ABMXEHUE
CTpaHcTBe TPONW3M — ABUXKEHWE K CBETY)
CnocobHocTk o Ana  ©O0orbLUMHCTBA XWUBOTHbIX TONbKO
Ha npoTseHun BCEN KMU3HW
K pocTy P B MONOAOCTH

AKTWBHOCTL B

He akTuBHbI B BonblUMHCTBE GBOBM aKTWUBHbI
noucKax nuLLn
MmeeTtca (pasgpaXvMocTk Y BCEX, BbIC-
PasfpaxumocTs OTeyTCTBYET was HepBF((gFl ggﬂTeanOCTbyy Gonee Bbl
(pednekc)

COKOOPraH130BaHHbIX)

BUONOTKA
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MoguapcTBO NpocTenwmne

bonee 30 000 BuaoB
OpraHu3mbl, TENO KOTOPbLIX COCTOUT M3 OOHOMW KMETKW, SIBNAIWENcs LenbiM opraHu3mMomM.
OCbnapaioT cnocobHOCTED NepeHocUTs HebnaronpuaTHele YCrnoBsus B BUAE LIMCT, UMEIoLUX cneum-
anbHyo 3aWKnTHY0 obonouky. OButalT B Bogoemax, noyse, MHOrMe npunocobnexsl k oBuTaHuio B

Tabnuya 73.

Tene Apyrux opraHu3MoB; pacTeHWUM, UBOTHbLIX W YEnoBeka.

z Cpepna Mpeacra-
E pea OcobeHHOCTU CTPOEHUA U MUIHEOEATENLHOCTH o
s obutaHua BUTEIH
= Obutatenu | He umeloT nocTosiHHOW hopmbl Tena. Knetka nokpwita | AMeba 06bIKHO-
= F 3| npecHbix KnetodHo membpaHoi, uuTonnasma WMEET Bce opra- | 8eHHas, Mans-
= o &| BogoemoB, | Houawl, SiKPO, COKpaTUTENbHbIe Bakyonu. OBpasyloT op- | puliHbIL  rnas-
© S £l nouBbl, He- | raHbl NepeaBuMkeHns — NCeBAONOANN (FIOXKHOHOXKKK). modull, HuseH-
o< Z| koTopbie Cnoco6 nutaHua — dharoumtos, nuHoumTo3. Benencteue | meputiHbill
S ’égg napaswTbi tharouToza obpasyetca nuilieBapuTenbHas Bakyons. Bbl- | nimazmodull.
g 20 AerneHue NpoVCXOanT Yepes COKpaTUTENbHYI0 Bakyonb. | BecTpeuatoTcs
TEQ ObixaHune (rasoobmeH) OCyLLECTBISETCA Yepes Hapyx- | napasuthbl.
[© 3 2 HYIO KNETOYHYH MeMBpaHy.
Pa3sMHOKeHWe nyTeM NeneHvs KIneTkn.
L | Obutatenu | melor noctosHHylo dopmy Tena. Oprabl nepepgike- | deareHa  3ere-
o NPEeCHbLIX HUA — XTyTUKM. Ha nepeaHeM KOHLE Tena UMeeTcs cee- | Has
oF BOAOEMOB, | royygcTBUTENbHBIA Ma3ok. MMETca opraHennsl co- BcTpevaloTes
3 % g{l’;’lgﬁgﬂ?& AepXaluMe Xnopoduan — XxpoMaToop. ¥ HEKOTOPIX | nanasumiyeckme
$ K MMEETCH KNETOYHbIA POT U rnoTka. Cnoco6 nuTaHus: Ha opmbl:  15IMB-
E. @ | 2 wEueHul CBeTy — (poTOCUHTES, B TEMHOTE — NMUHOUMTO3. MNuesa- -
C g | ke. MNMapasu- ; ' fiwa U mpuna-
% I | Tnueckue puTenkHas Bakyosb He oGpasyeTcs. T
@
S & | dopmbl Boigenedue v razoobmeH kak y Capkogosbix. KonoHuanbHbIe
& PasamHoXeHne Oecnonoe v nonoBoe — KOMynsuus — OPMbI — 80/Tb-
S CNWsAHWE OBYX ocobel. 8OKC
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HO.IJ,LIapCTBO MHOroKneTo4Hble. becrno3goHOYHbIE

Tabnuua 75.

OcoBGeHHOCTU BHYTPEHHEro CTPOEeHUs

CUCTEM U OpPraHoB

Tun KuweyHononoctHele. HacunTeiBaeT okono 9000 suaos. Frmgpa

CtpoeHue Tena

[BycnoliHbie, nonocTe Tena OTCYTCTRYeT. PaguanbHas CcUMMEeTpus.
AHanbHOro OTBEPCTUA HeT. HapykHblid cnoih — akmodepma: KOXHO-
MyCKyJ’IbeIG‘ KIMETHKH, GTpeKEiTEJ'IbeIE, HEPBHLIE KINETKWY, npomemyTquue.
BHyTpeHHUI crnor — aHmodepma: NULLEBAPUTENbLHLIE W XKEeNeaucTele kneT-
k1. Mexay cnosmMu pacnonaraetcs mesornes. Ha nepegHem KoHue tena
POT OKPYXKEHHbIM Wynansuamy co crtpekatenbHbIMU KneTkamu. 3apHuin
KOHeL| Tena — rnoJoLLBa, MecTo NnpuKpennexus K cybcrpary

nHLI.I,eBE PUTEINEHAA
C-ma

PoTtoBada nonocTk, 3HTOAepMa C NuiieBapUTENbHbBIMIK KNeTKkamu, cnocob-
HbIMW K Ebaroumoay, lNuuieBapeHne nonocTHoe U BHYTPWUKIIETOYHOE. [n-
Len CNyxXaT OAHOKNEeTOYHbIE WM MENKWMe OpraHu3Mbl. HenepesapeHHble
OCTartku BblspaCbiBaloTCﬂ Yepes poT

Opranbl gbIXxaHus.
KposeHocHas c-ma.
BuigenurtensHas c-ma

ObixaHue Bcer NoBepxHOCTLIO Tena
KpoBeHoOCHas c-ma OTCYTCTBYET
BbiaeneHue OCyLLECTBNAGTCA KIeTKamu NMOBEPXHOCTH TefNa

HepBHas c-ma,
OpraHsi YyBCTB

Hudrdbysroro Tnna. O6pasoBaHa 3Be3n4aTbiMU KINETKAMU, COEANHEHHbI-
MW OTpocTKamu. AKTUBHO pearupyeT Ha nuly W pasgpaxeHue. OpraHbl
HYYBCTB He pPasBWTbl, OCH3aHue BCeW NMNOBEPXHOCTbH, ocobeHHo HYBCTBMW-

| TenbHsI Lynansua.

PaamHoOXeHue

PasmHoxeHve 6ecnonoe (novkoanve) u nonosoe. XKueoTHeie oboenonsie
B 3KTOAEPME Pa3BuUBAOTCA CNepmMaro3onibl U AALEKNeTKH, onnoaoTsope-
HWE NepekpecTHoe, OCYLUECTBMNASTCS NNaBallMMK B BOAE CNepMaTo3ou-
Aamu. B pesynetate onnogoTBOpPeHUs NOABNAETCA NaBaoLlias NuYnHKa —
nriaHyna, koTtopas NepejBuraeTcsi B BOAE W 3UMYEeT Ha [lHe Bojoema.
Y MHormx mopckrx chopm HabnogaeTesa Yepefosanvie nosuna — npyukpen-
NEeHHoro K cyberparty 1 ceoboaHonnasatLlen medyss!. T hopMbl Yepe-
AyloTCa Apyr ¢ ApYrom

BUONOTKA
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Tabnuua 77. KneTku Tena KMwe4yHOnonocTHbIX
E
= KneTtkm
= OcobBeHHOCTHN CTPOEHUSA DyHKUUN
° PucyHku
=
&}
I
> = CocTaBnaT OCHOBHYH Maccy 9KTO-
(1]
§ z EoogHizi:':; ”goi}og:hdﬂapoc;}{z: nepmbl, obecneuynBaloT  OBUMKEHUE
x5 Aep P Y| tena u ero OTAENBHLIX YacTen, name-
S £ | KYNIbHOE BOMOKOHLE
v O HeHue obbema Tena, 3awmTy
J OpHum koHUom oBpalyeHsl Hapy-
@ Ky, ApyruM npuneraioT kK 6asanb- | BocnpraTtue BHeWHUX pasapaxare-
1 HoW mMemBpaHe. BeiTaHyThIE C Bbl- | Nen
YyBcTBUTENBLHAA| CTYNAKLWWM HAPYKY KOHYMKOM
3Besguatble ¢ OTPOCTKaMM, nexar
@ M TUTENBHLIMA OTPOCT-
= Sy SUMIaTATS = UTpac Mepepava BO3OYXKOEHWA K OCTalb-
& Kamn Ha basanbHoW memOpaHe. B
1 HbIM KNeTkam opraHuava
g COBOKYMHOCTU oBpa3syloT auddys-
(% HepeHas | HYIO HEPBHYIO CUCTeMY I
KpynHble KneTkw, cocTosAwme u3
CTpekaTenbHoW Kancynsl ¢ aapoM, | PacrnonoweHbl No Bcel 3KToaepMe,
BHYTPV HEE HaxOdWTCA CnupankHo | HO HaubonblUe KONWYECTBO Ha LYNu-
CBepHyTas nonas cTpekaTenbHas | Kax v BOKPYr pTa cnyXat AnA 3aluvTbl
HWTb. Ha NOBEPXHOCTY KNETKKM MMeE- | 1 Napannaauunm KepTebl
CrpekartenHas | eTcs YyBCTBUTESbHbBIN BONOGOK

Q.

MpomesxyToyHas

Menkne okpyrnele

CnocobHbl K OENeHU0 1 npeBpaLle-

HUAIO B Apyrue BuAObl KNEToK, B TOM
yucne v B nonoebie. OBecrneynsatoT
pereHepauuio 1 NoYKoBaHWe
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]
=y
¥ KneTku
< Oco6GeHHOCTN CTPOeHUsA DYHKUMN
3 PucyHkn
=
Q
AnuekneTkn — KpynHele oKpyrnsle,
g HenoaewxkHble. Cnepmarosounabl — | ObecneynBaldT MOMNOBOE pasMHoXe-
Y Mernkve BbITAHYTble, [OBWraloTcs | HUWe, OnnogoTBOpeHue B Boae
g C NOMOLLBI XBOGTUKA
£ &'\.
® MonoBble
m
s KpynHble, BbITAHYTbIE, UMEKOT
o MepemeuieHre UL BHYTPU MuWLle-
@ MYCKYbHbIE BOSOKOHUA, KIyTUKK, 2
= BapuTensHoW nonoctu. daroyuTos —
) cnocobHbl 06pa3oBbIBaTh MOXKHO- BHYTDMKIIETONHOE NMILIGAAPEHIE
& Muwesapu- | HOXKU yip P
TenbHas
KneTkn sHTOOEpMbl COCPEAOTOYEHbI
OKOMO pPOTOBOrO OTBEPCTUS, BblOens-
HOT NuLLieBapuTenbHbIA cekpeT, obec-
KpynHble, GokanosBuaHble, Bhife- sasRes P
NeYnBAKOLLUMA BHYTPUMOMOCTHOE MU-
NAKT PasnuYHbIE CEKPEThI
leBapeHue. Knetku nodowesl Bblge-
NAT KNerkWin CekpeT, ANS NpUKpen-
Kenesucras P A L
nexus Kk cyberparty

BUONOTKA
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Tun MNMnockue 4yepBu

HacuutbiBaet 12 500 Buaos.

Oco6eHHOCTH BHELLHEro U BHYTPEHHEro CTpoeHus

Ha npumepe benon nnaHapuu

CTtpoeHue Tena

TpexcnolHbie MHOFOKNETOYHbLIE KUBOTHLIE.

LlsycmopoHHss cummempus mena.

HEPEﬂBM}KEHMe C NOMOLLBH KOXHO-MYCKYITbHO20 MelKa (COCTOMT 3 anu-
TEeNMs U CUCTEMbI MbILLEYHbLIX BOMOKOH: KOMbLUEBLIe, AMaroHansHble, npo-
JonbHbIE).

He umeloT nonoctu tena. Y napasvtuyeckux hopm ecTb creuuansHble
opraHbl NpUKpenneHns.

MuweBapuTencHas
c-Ma

CoCTONT M3 3KTOAEPMASLHON MIOTKA U QHTOAEPMANEHOW, CNEno3amkHy-
TOWN KALLKK. AHanLHOro OTBEPCTUHA HET, Y Napa3nTUHeCKnxX CpOpM nuiieesa-
puTensHasa cucTeMa peayuuposaHa.

OpraHbl ObIXaHuWs.
KpoBeHocHas c-ma.
BbigenutenbHas c-ma

KpoeeHocHasa u gbixaTeNbHas CUCTEMbI OTCYTCTBYIOT, AblXaHue Npoucxo-
AWUT BCEN NOBEPXHOCTLIO Tena.

MosiBNSAOTCA OpraHbl BblAeneHus — npoTtoHedpuaun. BolpenutensHas
cucTema npefcTaBneHa CUCTEMON pa3sBeTBNeHHbIX Tpyboyek, KoTopble
3aKaH4YMBaKTCA BblOENUTENBHLIMKW NOpamMmu.

HepeHas c-ma,
opraHkl YyBCTB

HepBHasa cuctema COCTOWT M3 MApHOro MO3roBOro yana (raHrnusi) U OByX
HEpPBHLIX CTBOMNOB (GPIOWHOTO U CMUHHOTO), COeAUHEHHbLIX MHOTOYUCIEH-
HbIMK HEPBaMW. Y CBOGOAHOXKMBYLLMX NPEACTaBUTENE UMEeITCS [Ba rna-
3a 1 ocsizaTenbHbIE NONacTu.

PazmHoxeHune

NepmadcbpognThl. Hacto UMeTCH NUYMHOYHBLIE ctagun. lNapasuTuyeckue
hopMbl UMEKOT CNOKHBLIA LMK PA3MHOKEHUS, CO CMEHON X035€B.
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Tun Kpyrnbie yepsu
HacuutbieaeT 20 000 Bnaos.
OcoGeHHOCTH CTPOEHUSA

Ha NnpuMepe acKkapunabl YyernoBe4Yeckoun

Teno okpyrnoe, yanMHeHHoe.
WmeeTca nepsryHas nonocTte Tena, 3anofHeHHasa X1MaKoCThIo, B Hel pac-

CTtpoeHue Tena NONoXeHbl BHYTPEHHWE OpraHsbl.

Koxa nokpbiTa KyTWKynowW, [MOKpOBbl W MbllUbl 0BPasyloT KOXHO-
MYCKYNbHBIA MELLOK.
MuweBapuTensHaa cucTema npeactaeneHa nuweBapuTensHol Tpyokon,
Ha4yuHaloulencs POTOBbLIM OoTBEpPCTUEM = [NoTKa = nuuiesoq
= 2

MuwesapuTensHas KULLEYHWK (NosiBNSETCA 3aAHARA KULKa), aHaneHoe aTeepcTtue. XKeny

e [OK OTCYTCTBYET.

Y HEKOTOPBIX XWLLHBLIX U NapasuTUpYIOLUX YEpBEN UMETCS KYTUKYNsip-
Hble BbIPOCTLl — 3yOkl. Y NapasuToB pacTeHWi rMoTka NpeBpalleHa B KO-
NOLLE-COCYLLWA OpraH — CTuner.

OpraHb! gbixaHus.
KpoBeHocHas c-ma.
BuigenutensbHas c-ma

KpoBEHOCHOW ¥ AbIXaTeNbHOW CUCTEM HET.
BoigenutenbHas cucTtema npeAcTaBneHa OHOKNETOYHOW Kenesoi

C IBYyMS K&Hanamu, OTKPbIBALLMMUCS B FONOBHOW 4acTu.

HepeHasn c-ma,
opraHbl 4yBCTB

OKOnornoTo4MHoEe KONMbLO C OTXOASWKWMK CTBONaMMU. OpFaHbl YYBCTEB He
pasBuTbl UKW pas3BuUTbl cnabo, npeacTaBneHbl OCsA3aTenbHBIMU U CBETO-
HYBCTBUTENEHBIMW KNETKamMu.

PazmHoXeHue

PasgencHononsle, pasmMHOXeHWe MoNoBoe, OMI0O0MEOPEHUE EHYMPEH-
Hee, XapakTepeH nonoson aumopchusm. Paszsutue npaMoe uim yepes nu-
YUHKY. AWLO C NUYUHKOW Ha MOoYBE = KULIEYHWK YernoBeka = Nu4MHKa =
KPOBb = NErkMe = poT = KUWEeYHWK = B3pocnasa ackapuaa.

BcTpevatoTea kveopoaswmne hopmel.

BUONOTKA
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Tun Konb4aTtble 4yepBu
HacunteiBaeTt 8 000 BupoB

Oco6GeHHOCTU opraHu3auuu [oxageBoro Yyepss

CTpoeHue Tena

Teno BLITSHYTOE, Kpyrnoe, cerMeHTupoBaHHoe. CUMMETPUS OBYCTOPOH-
HAS, pasnuyalTca GploLIHas, CNMHHAA CTOPOHbLI Tena, nepeaHui U 3aa-
HUIA KOHel. VIMeeTcs BTOpHUYHAS NoNoCTL TeNa, BbiCTNaHHas aNUTENUEM 1
3anonHeHHaa KuakocTeto. [lMepedBwxkeHWe € NOMOWBK  KOXHO-
MYCKYTbHOTO MELLIKA.

MuweBapuTensHasn
c-Ma

f"lwu.leaapmenhl-ian cuctema — poToOBOE OTBEPCTHME = IMOTKA = NULLEBOA
= 306 = XKEnyaoK = CcpefHAA KMWKa = 3aHAdA KAWKA = aHanbHoe OT-
BepCTUE, XKenesbl.

OpraHbl AbIXaHus.
KpoeeHocHas c-ma.
BoeigenutensHas c-ma

KpOBEHOCHaﬂ cnucrema 3aMKHyTad, COCTOUT U3 COC}’@OB. WmetoTca bonee
KpynHble cocyabl — cepdya, npaTankuBallLMe KpoBb. Kpoeb coaepkut
2emozonobuH. MNonocTHas XuakocTe obecneunBaeT CBA3b KPOBEHOCHOW
CUCTEMBI C KNETKaAMMW.

AbixaHue BCEW NOBEPXHOCTLIO Tena.

BhigenutensHasn cucTemMa — B KaxK40M cermeHTe napa Hedpuauni.

HepeHas c-ma,
opraHbl YyBCTB

Y3noBoro tuna: napHblil TONOBHOM raHrnvia, napHbie OKONOrMoTOYHbIe TA-
KW, coeUHSALWNECS € BpIOWHBIMK, Y MHOMX KOMbYaThIX YepBer NMerT-
CA OpraHbl 4yBCTB: Maaa, oboHATenbLHbLIE AMKW, OpraHbl OCA3aHWUA. b OO~
AeBbIX vepBel (B cBA3W C NoA3eMHbIM 06pa3om HU3HU) opraHbl YyBCTB
npeacTaBneHsl 0CA3aTeNbHLIMU M CBETOMYBCTBUTESNbLHLIM KNETKaMu no
BCEW NOBEPXHOCTK TENA.

PazmHOXeHue

PaspenbHononsie Unv BTopuYHbie repmacpoantsl. OnnoaoTBopeHne ne-
peKkpecTHoe, BHyTpeHHee (y BOoAHbIX (hopMm B Bofe). Passutue npsmoe.
Y HEKOTOPLIX MOPCKMX KOMbYaTbiX YepBeil — ¢ metamopdo3om, UMeEeTCs
nnasawLas NMMYnMHKa. CriocobHbl K pereHepaumun.
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Tun Monnrocku
HacuuTeieaeT 130 000 suaos

OcobeHHOCTU opraHM3auumn
Ha npumepe lNMpynoBuk 6e33ybka

CtpoeHue Tena

[BYyCTOPQHHAR CUMMETPUSI, TENO HE CerMEeHTUPOBAaHO, MATKOe, COCTOUT 13
TPEX OTAENOB: rONoBa, TYJI0BULLE, HoTa. BonbLUMHCTBD UMEET UBBECTKO-
Byto pakosuHy. C BHYTpEHHEN GTOPOHbLI PAKOBUHBI BCE TENO OXBaTbiBaeT
MaHTWA — KoxHas cknagka. MNMpocTpaHcTBo MeXxay TENOM U MaHTHel Ha-
3blBAETCH MaHTUAHOW NONOCTLI0. B Hel HaxoasaTca opraHbl [bixadns, OT-
KpLIBAOTCS OpraHbl BelAENeHus, Nonosbie NPOTOKA U KULLIEHHVIK.

nMI.IJ,EBapHTEﬂl:HaH
c-ma

PoT = rnoTka = Xenyaok = cpegHssa Kuwka (BnagatT NPoToKK NeveHu,
NOMOrarwLLEer B NepeBapuBaHny NLLIM) = aHansHoe OTBEpCTUE.

OpraHbl AbIXaHus.
KpoBeHocHas c-ma.
BuigenutensHas c-ma

KpoBeHocHas cuctema He3amkHyTa, cepiue AByxXKamepHoe (NpyaoBuk)
unu TpexkamepHoe (6e3aybka).

ObixatenbHan cuctema — xabpel (6e33ybka) u neroyxbie Mewkn (nNpy-
[OBUK).

Opl‘aHbI BblgeneHnsa — rnodkun.

HepBHas c-ma,
opraHbl YyBCTB

HepBHan chcremMa — pasﬁpocaHo-ysnoaaToro TWUNa, COCTOWNT U3 HEPEHbIX
y3nosg, pacnosioXeHHbIX B ronose, Hore, >|<a6pax. Y ronoBOHOIMX OpraHbl
3pEHUA pasBuTbl O4eHb XOPOoLLOo. bploxoHorMe UMEIOT rnasa v wynansua.
[na nByxcTBOpYaThIX XapaKTepHel OCA3aTeNbHbIE KNETKW B HOre W No Kpa-
AM MaHTUW.

PasmHoxeHne

BptoxoHorue — repmachpoguTel, ONMOAOTBOPEHUE BHYTPEHHEE NEepekpecT-
HOe, OTKNaAbLIBaloT AlA B BoAy. [1ByCTBOpYATHIE U ONOBOHOIME-
pasfensHononbie. OnnoaoTeopeHue nNepekpecTHoe, BHyTPeHHee.

BUONOTKA
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TN YNEeHUCTOHOIrMUe Hauutbisaer 150 000 BWAOB
OcobGeHHOCTU OpraHu3auun npeacraBuTenen Tuna

CTpoeHue Tena

Teno cerMeHTUpoOBaHo, KOHEYHOCTM YMEHWUCTble, (YHKUMOHanNLHO cne-
Unanu3vpoBaHbl (ONA 3axBaTa nuLK, ANa NepeaBwxkeHnsa 1 T. 4.), pacno-
nararTcs Ha pasHblX oTgenax Tena. sumkeHue obecnevmeaeTca MbllLa-
MU. Teno NoKpbLITO XUTUHOBLIM MNOKPOBOM, 0DpasyiowMmM Hapy)HLIA cke-
NET 1 BbINONHALMM 3aLMTHYO hyHKUMio. B €BA3KM ¢ ero NnpoyHocTLIo U
Manol pacTsKMMOCTLID, POCT YNEHUCTOHOMMX CONPOBOXOAETCA NUHLKON.
BelgensaoT otaensl Tena: ronosa, rpyae, Oprowko. Y HeEKOTOPLIX npeacTta-
BuTenei (pakooBpasHbix, NaykooBbpasHbix) OTAENLl CNUBaKTCH: ronosa u
rpyab, obpasys efuHblil OTAEN — rofoBorpyb.

MNMuwesapuTencHas
C-Ma

MuuesapuTensHas cucrema: poTOBOW annapaTt = rnoTka = NULLEBDL =
Kenyaok = NepefHsas, CPeHas U 3aHAA KULLIKE = aHanbHOEe OTBEpPCTUE
= xeneabl. MmeeTcs Habop nuuweBapuTenbHbIX xenes (BblpabaTeiBato-
LMX CEKPET, ynydLLaloLWwmii NpoLEeCChl NUEBAPEHUS).

OpraHbl AbIXaHus.
KpoeeHocHasa c-ma.
BbigenutenbHas c-Mma

KpoBeHOCHasi cucteMa He3amkHyTa, UMEeEeTCsl NMyNbCUPYIOLLNIA Cocya —
«cepaue», W cocydbl (apTepuu), No KOTOPbIM UMPKYMPYET remonumda
(no ceoemy cocTaBy 4acTU4HO CXOAHAA MO COCTaBy C KPOBbIO). [bixa-
TenbHas cUcTeMa: y BOHbIX (JOpM — kabpbl, y HA3EMHbIX — Nerkue, Tpa-
xewn. BbligenutensHas cucteMa — MarblUrMeBbl COCYAbl Y HACEKOMbIX U
naykoo6pasHbIX, 3es1eHbIE Xefesbl, B OCHOBAHWM YCUKOB Y pakoobpasHbiX.

HepeHas c-ma,
opraHbl YyBCTB

HepeHasa cuctema cocTOUT U3 HaArmoTOYHOIO W MOAMNOTAYHOIO HEPBHBIX Y3~
NOB, COEAMHEHHbIX B OKOMOIMMOTOYHOE HEPBHOE KOMbLO, U Y3MNOB GPIOLIHONM
HEPBHOW Lenoykn. MHorMe MMEIT XOpOoLLO pasBUTLIE opraHbl YyBCTB: dhace-
T_OLIHble 11asa, opraHbl 0OCA3aHNA — MeEXaHOPELENTOPLI, OPradHbl Cryxa.

PasmHO¥eHune

Pa3peneHononkle, Monoeol aumopdusm (oTNUYMe camua W caMmKku no
BHELWHWM npusHakam). Passutne npamMoe (C HEeMomnHbIM npespaleHnem)
W HenpsamMaoe (C NoNHLIM NpespaLleHnem),

MpsaMoe: ARUO = NUYMHKa = B3POCNOE XKUBOTHOE.

Henpamoe: aiuo = NUYKHKA = KYKOMKa = B3POCNOE XUBOTHOE,




Tun Urnokoxue

Okono 6000 BuooB
prnna BTOpb‘NHOpOTbI)( MDpGKI’IX AOOHHbIX MUBOTHHBIX, CMOCOBHbIX K l’\.l!B,C{J'I(‘)HH(.)I'|.|I'Iyr nepenamxe—
HUKO UKW NPpUKPENIEHHBLIX KO [HY. Cwu MMETPUA paanarnbHad, Yaule BCero natunyvyesad. BD,D,HOCDCY,CI,M—
cTas cuctema AbixaHus u BbigeneHus (npeacraenaeT cofoii cucTeMy KaHanos, No KOTOPbIM KYpCupy-
€T BoAa), MiMeeTcs KpoBEHOCHAsA CUCTEMa, OpraHbl AbIXaHWUs passuTel cnabo Unu oTCYTCTBYIOT, MPUMK-
TWBHas HepsHasa cucTema. ornosoe 1 aHanbHOe OTBEPCTUE PaCMoNOXKeHb! Ha NPOTUBOMNOMOXHbIX NO-

niocax Tena.
Tabnuua 84. OcHOBHbIE KNnacchkl UTMOKOXUX
Mpu-
SN Mopckue 3Be3fibl Mopckue exu FonoTtypum

Bectpevawotcs Ha  pasHbix | [JoHHElEe  manonoa-
rnybuHax, 4yBCTBATESbHBI K | BUXKHBIE JKMBOTHLIE,
coneHocTu Boasl. MNepensu- | obutaroT Ha  pas-
ralnTCA C NOMOLLLIO NyYei. | NU4HON rnybuHe.
MutalTecs A0HHBIMK K- | MuTarTCa XKUBOTHOK
BOTHBIMWU WU OpraHWYeckumu | u pacTUTESNLHOI
ocTaTKamu nuiei

CoCTOAT 13 [ABYX CIOEB: HAPY)KHOrO OAHOCIONHOMO 3nWTenus u BHYTPEHHEBID coeau-
HWTENLHOTKAHHOIO, TA4e Pa3’BMBalOTCH ANemMeHTLl M3BECTKOBOro ckeneTa

Teno MOpCKuxX exein
3aKkN4YeHo B u3-
BECTKOBbLIN naHuups | CkeneT ronoTypuwin COCTOUT W3
M3 PSOoOB  NMIOTHO | MENKUX  WM3BECTKOBbIX  Teney
COeAMHEHHbIX Mna- | pasHoil dhopmel, pas3bpocaHHLIX
CTWUHOK C CUAALLWMK | NO KOXe

Ha HWUX ANUHHBIMA
nrnamm

[oHHbIE ManonoABUXKHBIE XKW-
BOTHbIE, WMHOrOAA rogaMu MOryT
OCTaBaTbCA Ha OOHOM MEcTe.
MuTaloTca MEenKUMK  OOHHbIMU
MUBOTHbLIMM, BOOOPOCHAMM,
FHUOLWKWMU OCTaTKaMu

Qbpas
XKU3HK

Ckenet obpasosaH U3BecCT-
nOKpC‘Bbl KOBbIMW NMNactuHKamn, He-
CYLLWMKW LUMNKKK, pacnono-
HEHHBIMW npoAoNbBHLIMK
paaamu

BUONOTKA
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MpnaHaku

Mopckue 2Bezgbl |  Mopckue exu | lNonotypumn

Muwesapu-
TenbHas
cuctema

HauuHaeTtcs POTOBbIM OTBEPCTUEM, PACIMONOXEHHBIM B CepefuHe HWKHeW ro-
BEPXHOCTU TeNna, OHO BEAET B KOPOTKNI NULLIEBOA, 38 KOTOPbIM CrneayeT KALLKE

Haiigs pobeivy, mopckas
3Be34a HakpblBaeTr ee
TenoMm W BbiBOpayusaet
KENYADK, COKW Kenyaka,
nepesapvisalgT nULLY.
AHanbHoe oTBEPCTUE
NEXUT Ha BEPXHER no-
BEPXHOCTU

PoT oOKpyxeH oco-
ObIm YernCTHbIM
annapaTtoM ¢ NAaTbio
aybamu, obpalleH-
HBIMKW HapYXKYy

KposeHoc-
Has cuctema

OBbLIYHO COCTOWUT M3 ABYX KONBLEBLIX COCYAOB.: OAWH CHabXaeT poT, ApYroi
aHanbHoOe OTBEepPCTUE; U pafnanbHbIX COCYAOB, YMCNO KOTOPLIX COBNagaeT ¢ Ync-
NOM Lynaney y MOPCKMX 3B€31

ObpasoBaHa KOMbLIEBLIM KaHANOM, OKPYXAaWLUM NUALLEBO, U 5 paauansHbIMi
kaHanamu. KaHans! 4aloT OTBETBNEHUS K NapHbLIM HOXKam — TOHKME TpyBoYku, Ha-

BoAHo- | nawmecs nysbipbkamu 1 sakaHuMBalolvecs npucockoi. Boja npoHukaet
COCYAVICTES | o ocremy Yepes kaHan, PUALTPYSICH YEpes NOPUCTYIO NNACTUHKY
CUCTEMA M icnonbayioT ovcTemy Ana nepe- | VIconbayloT cvcTeMy Ans rasooGMeHa W Bbl-
| ABVKEHWA W BelaeneHnA | aeneHunA
BONMbIIMHCTBO Pa3denibHONOMbI, HO BCTPEYarTCs U repMadpoauTsl. Passutie
NPOMUCXOANT € MeTamopho30oM. JINUNHKA ABYCTOPOHHE CUMMETPUYHas, nnaBaeTt
PasmHoxXeHue | B Tonue Boabl. YKMBOTHbIE CMIOCOBHBI K pereHepatiui — BOCCTAHOBNEHMIO YaCTeil

Tena. M3 HeBonbLIOro Kycouka MOPCKOW 3BE34bl MOXKET MonyyYuTeCA Uenblit op-
raHl3Im




Tun XopaoBblie

Bonee 40 000 BMOoB

Ipynna BbICOKOOPraHM30BaHHBIX XUBOTHLIX C ABYXCTOPOHHENW CUMMETPUEN Tena, UMEOLLUX
BHYTPEHHUW OCEBOW CKEeneT — XOpAYy Ha pasHbiX CTadusax passnTus. Xopda — NNoTHbIN XpsALLEeBOM onop-
HblIli TSXK. TDEXCNOWHOE CTPOEHWE, BTOPUYHAaA NOMNOCTL Tena, BTOPUYHLIA paT (y 6onee BbICOKOOpraHu-
30BaHHLIX XUBOTHLIX NMEPBUYHLIM POT 3aMbIKAETCS U HA ero mecte o6pa3syeTcs aHanLHoe OTBepcTue,
a BTOPUYHBIW NPOpPe3biBaeTCs Ha MPOTUMBOMNONOXHON CTOPOHE).

HepeHas cuctema — B BUAE HEPBHOW TRYDKWU, pacronoXeHHon Haa xopaon. [Nuweeaputerns-
Has cucTema — nuwiesapuTenebHasn Tpybka, pacnonoxeHa nof xopaol. KpoBeHoCHasi cuctema — 3ami-

HyTasi, UMeeTcs cepaue, pacnonoxeHHoe Ha GpIoLIHON CTOpoHe Tena.

Ta6nuuya 85 MoaTun becuyepenHbie
CucTemMbl OpraHoB: nuuye-
Sle P t HepBHasa cuc- p
TpoeHue Te- BapuTenbHas, KpoBeHoC- a3MHOXeHMe
« Ckenet Tema, opraHbil
S | na, nokpoBbI Has, AblXxarenbHas, Bbi- uyBCTE pasBuTUe
penurenbHas
MNuueBaputensHbin  Ka-| HepeHas PaspensHononsie,
Han: poT, [oTKa, KULWeYHas | cucTema B Bu- | ONIOAOTBOpeHWe  Ha-
TpyBka (0T nepeaHeit yacT|ae  HepeHoM | PYKHOE. FAndHuki 1
g KMLIEYHMKE OTXOAUT neve-| Tpy6Ku. CEMEHHUKN  pacrnono-
T | Teno cocrout HOYHbBIA BbIPOCT), aHyC. OpraHbl HeHbl  NOCErMEHTHO.
© |uz Tynosuua, OnuH Kpyr KpoBooGpa-|uyscTs:  LLy- g:%‘“é‘“ﬁ?af:ﬁf&z
% |xeocta, nnas-| Xopna |weHus, cepaua Het, xo-|nanbua, ofo-|® BOAS: T8 LMY BEXE-
= |Huka, nokpbi- NOAHOKPOBHLIE JXMBOTHLIE. | HATENbHasA garow,aﬂ amﬁamnw
Q £ =
o Y OpraHbl AbIXaHus — Xa- | aMka !
e 19 Ko 6eprle gnm B rnoTke PRGNS, s¥CEnE
= OpraHh:u Bbl, EHEHI‘IF.l - R
P A Tomuie BoAbl M MoCTe-
HethpuamH  (BelAEnUTENb- NEHHO MpPEeBPALLAETCS
Hble TPY6oyKM) BO B3pPOCNYH 0cobb

BUONOTKA
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MoarTun NMo3BoHO4YHLIE (UNK YepenHbie)

Mo3BoHOYHbIE BegyT Gonee akTVBHbIN 0Opas Xu3Hu U uMeloT Gornee BbICOKUI YPOBEHb opra-
HU3aUMU CUCTEM OPraHoB: NOABMAETCA rONOBHOW MO3T, (POPMUPYETCH XPALLEBON U KOCTHLIN CKEeNer.
(BO3HUKHOBEHUE Yepena, YernioCcTHOTO annapara ¥ NapHbIX KOHEYHOCTel), NOABNAETCA ceple, nerkve.
YKn3HenesTenbHOCTE OCHOBaHa Ha NOSIBNEHUM YCNOBHLIX 1 Be3YCNOBHBIX PENEKCOB.

Ha.n,lcnacc PbIObI Hacuntuisator 700 000 BUOOB

CtpoeHue Tena,
NOKPOBbI

Ckener

CucreMbl opraHoB

OpraHbl 4yBCTB

"HepBHaH cucTemal PaamHoxeHume,

pasBuTue

ObTekaeman

cdopma Tena —
npucnocobne-
HYMe K nnasa-
HUIO B BOAE.
Otnensl Tena:
ronosa, Tyno-
BULLE,  XBOCT,
nnasHukW. Te-
no MOKPBITO
KOXEW, Yellyen
(kocTHas "
nnakougHasa) u
cnusblo. Yeluys
3awuuaer ot
NnoBpeXxaeHvin

W He NpensTcT-
ByeT  u3ruba-
HKIO Tena.
Cnusb  ymeHb-
waet TpeHue
Tena o Boay
npu ABYXKEHWUI

TynoBULLHEIN 1
XBOCTOBOW OT-
Aensl no3Bo-
HoyHuKa. Kocrt-
Hbln Yepen, Ko-
HEYHOCTH -
nnaBHukn  0b-
pasoBaHbl
MHOXECTBOM
MEeJSKMX KOCTeMn.
WelHbin oTpen
OTCYTCTBYET.
HenoaswkHoe
COYNeHeHue
Yyepena wu no-
3BOHOYHMKA.
BHyTpK no-
3BOHKOB -
XpsilleBble OC-
TaTtkn  XOpAabl.
MycKynatypa B
BUOE LUMPOKMX
NeHT

- [MuweBapuTenbHas
cucTema: poT = poToBas
nonocts (Mmeet 3y6bl) =
rmoTka = nuueBca =
Kenyaok = KALWEYHWK =
aHanbHoe oTBEpCTUE;
neyYeHb W NOAKENya0Y-
Haa xenesa (nuuieBapu-
TenNbHbIE Kenesbl).
[MnasaTtenbHbIN NYy3blipb —
BLIPOCT KULLIEYHWKA, 3a-
nonHeH Bosayxom. Cno-
COBCTBYET NOAHATUIO Pbl-
6kl Ha NOBEPXHOCTL W MO-
TRYXEHUI.
OpnuH Kpyr kporooGpa-
LWEeHWA, Cepaue [OByxka-
MEPHOE, XONOLHOKPOBHEIE.
OpraHbl AbixaHua —
xabpbl, 3alMLIEHbI XKa-
GEPHBLIMU KPbILUKAMM.
Opranbl  BblAeneHus:
NOYKW, 2 MOYETOYHMKA,
| MOYEBOW NY3bIPb

[ONnoOBHOWM MO3T,
CrnuHHOW MO3T.

Hepebl (4yBCT-
BUTENbHbIE 7
ABuraTeribHbIE).
HepBHble yanel.

OpraHbl 4yBCTB:
opraH 3peHus —
rnasa, opraH
06OHAHMA, opraH
cnyxa, ectb 0Co-
Bbiin aprax
yyscTB — Boko-
Baa nuHusa (Boc-
npuHUMaeT KO-
nebaHns  BoAabl,
CKOpPOCTb M Ha-
npaeneHune, Te-
yeHWe BoAbl, a
TaKke npeaMe-
Tbl, BCTpevar-
LMecs Ha nyTu)

PasnenbHono-
Nible  KMBOTHbIE
(camka n camely,
HO BCTpeYalnTCcs
n repmadponm-
Tbl) (Mopckoi
OKYHbL), ONMIoao-
TBOpPEHUE Ha-
pyXHoe — B BO-
0e, HasbiBaeTcA
HepecTom.
Pazsutue  nu-
YUHKKM — Manbka
B Boae. Y XKuUBO-
poasimx  polb
(rynnu) onnopo-
TBOPEHWE BHYT-
peHHee, nOaTO-
My 3apoabiil
passuBaeTcH
BHYTPU camku Oo
CTaguu NUYNHKA




Knacc 3emHoBOogHbIe unu Amcdpnoum

HacuwuTteiBaer 2 500 BngoB

CtpoeHue
Tena, no-
KpPOBbI

CkeneT

CucTembl OpraHoB. n1ueeapu-
TernbHaA, KPOBeHOCHad, OblxXa-
TenbHaA, BblaenuTenkbHaa

HepBHas c-ma,
opraHbl YyBCTB

Pa3mHoXxeHue
pasBuTtue

Otpens
Tena: rono-
Ba,  Tyno-
BULLE (v
XBOCTaTbIX
XBOCT),
nepeaHue u
3aH1Ee KO-
He4HoCTH (Y]
Becxso-
CThIX
npbira-
TenbHbIe).
Koxa ronas
N NoKpbITa
CNu3kHo,
Bnarogaps
Bonsbluomy
Konu4yecTBy
CMU3UCTbIX
wenes. Ko-
XA  y4acT-
ByeT B ra-
3006MeHe

B nNO3BOHOYHW- |
Ke  BbIAENsoT |
welHeld, Tyno-|
BULLHEIA, Kpe-|
CTLIOBbINA 7]
XBOCTOBOW OT-
gensl.  Yepen
COCTOUT M3 Ye-
penHon KopoB-|
KM W YEenocTH,
conepXnT MHO-|
ro XpALLen.
lNopaeuXHOE CO-|
uneHeHve  ue-|
|pena, umeeTcs
!O,QMH LLENHbINA |
| MO3BOHOK.
Mbiwbsl passu-
Thl XOPOLO, M3~
3@ aKTWMBHOroO
nepeaBwxeHus,
NOSIBNATCSH
AroAuYHbIe,
benperHble
NKPOHOMXHbIE
MbILLILIBI

M

MuweBapuTensHaa cucrema,
Takasn ke kak y pelb. B potoson
MOMIOCTM  UMEKOTCS  MPOTOKK
CrIOHHBIX Jkenes. 3aaHas KuLka
VIMEET pacilUMpEeHUE — KIT0aKy.
[Ba kpyra KpoBOOGpaLleHus,
KpOBbL CMellaHHas, cepaue
TpexkamepHoe — ABa npeacep-
ona un xenypouek. Ob6a kpyra
KpoBoOBpaLleHUs HavMHallTes
oT xenygoyka. Kpoeb — BeHO3-
Has, apTepuansHas ¥ cMmellaH-
Haa. XONoAHOKPOBHLIE XWUBOT-
Hble.

OpraHbl ObIXaHWus NapHole ner-
KME, B BUOE MELUKOB C TOHKUMM
A9YeUCTbiIMU  CTeHKamu. [bixa-
TenbHbIE NyTU: HO3APW, poToBas
NonocCTh, roptaHb, nerkue. Vive-
ETCH KOXHOe AblXaHue.
BuigenutensHas
MMapHble MOYKKM, MOYETOYHMKM,
Knoaka, Mo4eBon ny3bipb. B
noYkax KpoBb OYMLLIAETCA OT M3-
ObiTka BOAbI, CONEN, MOYEBUHDI,
B pesynsrare obpasyeTcs moya

cncTema:

HepsHas cucTte-
Ma npegcrasneHa
rOrIOBHLIM [}
CMUHHBIM MO3rOM
u HepBamu. lo-
NOBHOI MO3r CO-
CTOMT M3 NATU
OTAENOB; ne-
peaHuia MO3r
(oBa nonywapwusi),
MPOMEXKYTOUHBIN,
cpegHui, npo-
A0NrosaTkIn,

MOBKEYOK  (pas-
BUT cnabo).
CnvHHOW MO3r B
KaHane Mo3Bo-
HouHuka. OpraHbl
YyBCTB — rnasa ¢
BEPXHAMU W HIDK-
HMWI BeKamu,
CrnyxoBble OTBep-
CTus, opraHb|
OOOHAHWSA,  UMe-
FOTCA HO3APK

PasmHoxeHue
y ©ecxBocTbix
amcuduin  on-
nogoTBopeHue
HapyxHoe, B
BOde, Y XBO-
cTaTblX — BHYT-
peHHee. Onno-
[OTBOPEHHLIE
anua vukpa
MOKpbIBAKOTCA
|cnm3bm n pas-
| BUBAKOTCA B
| BOOE.
Paseutue
meTamopdo-
30M. JlndunHka
NArYWKA — ro-
noeacTtukK pas-
BUMBaeTCA B BO-
ae, noxox Ha
pbiby.  Yepes
2-3 Mecsaua
npespallaerca
B NAryLKky

c

BHONOTH
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Knacc lNpecmbikaowuecs unu Pentunun
HacuwntbiBaet 6 000 BuaoB

CrpoeHue
Tena, no-
KpOBbl

CkenerT

CucTeMbl OpraHoB: nNuliesapum-
TelNbHad, KpOBEeHOCHaA, OAblXa-
TenbHaA, BblaenuteribHanA

HepBHas c-ma,
opraHbl YyBCTB

PasmHoXxeHune
pasButue

Koxa cy-
Xas, npak-
TUYECKU

Bes weneas.

Xopowo pas-
BUT LUENHbIN
oTaen  noseo-
HOYHUWKE

no-

NuweBapuTenLHaA cucTema,
cxoaHas ¢ M. C. 3€MHOBOAHBIX,
uMeroTCs 3yobl.

OvixatensHaa cuctema. [bl-

YBennyueawTcs
pasmepsbl

MO3-

PaspenbHono-
neie KWUBOT-
Hble, OnMoao-

laT Kucnopoaom artmocepHo-
ro BO3gyxa C MOMOLLbI Jerkux
(nvetoT  AYeuctoe CTpoeHue),
KOXHOE [iblXaHWe OTCYTCTBYET.

KpoBeHocHan cucTema: [Ba
Kpyra kposoobpalleHusi, Kpose-
HOCHaf cucTema  3aMKHyTa.
Cepoue TpexkamepHoe: [fBa
npeacepana W Kenyaouek, B
Hem cdhopmupoBanace Henon-
Has neperopogka, 4To npensaT-
CTBYeT MOMHOMY CMELUWBaHWIO
KpoBW. Y KpOKOAWNOB cepaue
YyeTbIpEXKAMEpHOe W KPOBb He
cmewmBaeTca  Boobuwe. [Mpe-
CMbIK2HOLUMECST  XONOAHOKPOB-
Hble  XUBOTHbIE, O0OMEH Be-
LLECTB MEAEHHBbIN.
BeigenuTtenesHan
KakK y 3€MHOBOAHbIX

(wectb
3BOHKOB), 4TO
obecneyuBaeT
NOABUMKHOCTL
ronoebl. [losc-
HWUYHO — Trpya-
HOW oTAaen no-
3BOHOYHUKA
coeuHeH peb-
pamu ¢ rpyau-
HOW, obpaayet-
ca rpyaHasn
KNneTka, 3awm-
Latowas BHyT-
pEeHHue opra-
Hbl. [losiBnsiKOT-
ca  mexpebep-
Hble  MbILLbI,
obecneyunsato-
Lwne abixaHue

TBOpPEHKUE
BHYTpPEHHE®E.
Arua  oTkna-
OblBaOT Ha
Cylle, B CBsiau
Cc 3TMM anua
NOKPbITLl MNCT-
HOW 3alMTHON
obonovkomn.
Anua  copep-
XKaT 3anac nm-
TarenbHbIX
BeLleCTB,
0BxX0auMBIX
ANnA  pasBuTus
3apogsiwa.
Paasutue nps-
MOE, HeT nu4un-
HOYHOW CcTaaMu

Heyka u  nony-
lapuin  ronoBHO-
ro mosra, BO3HW-
KaeT nepey4Has
Kopa TrOnoBHOIO
mMo3sra. Bonee
CNOXHOE noBe-
nexuve, 4yem
y 3€MHOBOAHbIX,
OpraHbl  4yBCTB
Takue Ke, Kak Y
3&MHOBO/IHbIX, Op-
radH ocaAsaHus —
A3bIK. Y 3men
uMmeeTcs opraH
WHpPaKpacHoro
«BUOEHUA»

HapyxHble
cnou  anu-
agepvuca
oporoee-
BawT, 06-
pasysa po-
ropele Ye-
WYAKA unu
KOCTHblE
NNAacTUHKN,
OHU 3a-
LwuLarT
OpraHnam
oT WMexa-
HUYECKUX
BO3aencT-
BUA W Bbl-
CbiXaHusa

He-

CUCcTemMa,




Knacc NMruubli

HacuuteiBaet 8 000 BugoB

[Mtn Libl — BbICOKOOPraHn3oBaHHbIe NO3BOHOYHbIE MUBOTHLIE, CcnocobHbIe K nonety, uMmerne
BbICOKYH MHTEHCUBHOCTL OBMEHa BELLECTB 1 NOCTOSHHYIO TeMnepaTtypy Tena

CrtpoeHue Te-
na, NoKpoBbI

Ckenert

CuctemMbl OpraHoB

HepBHasa c-ma,
opraHbl YyBCTB

PasmHoOXeHue
pasBuTtune

ObTekaemasn
topma Tena.
Orpensl tena:
ronoea, Tyno-
BULLIE, LIesq,
nepegHve Ko-
HEeYHOCTU  —
KpbiNbs, 3ag-
HWE KOHEYHO-
CTU — HOTW.
Koxa cyxas
bes Kenes,
UMeloTcs
TONbLKO canb-
Hble Kenesb
B OCHOBaHWU
XBOCTa Yy BO-
[ornnaeato-
LMX, NOKpLITa
pOroBLIMK
nepesMu

Ckenet cxoggeH no
CTROEHUK C npe-
CMbIKaIOLLIMMUCSH.
MepegHne KoHe4-
HOCTWU BWAOW3ME-
HUINUCb B KPbINbA.
MogaBuncsa  Kunb,
cnocobeTByoW M
nonery. Koctn
nerkue, npoyYHble,
£ BO3/1YLLIHbIMU
nonocTamMu,  Ans
obnervyenua wmac-
cel Tena. Yenwoct-
HOW annapar npe-
obpasoBanca B
knoB. [NoaBuMKHbLIA
LIENHbIN aTaen
NMO3BOHOYHUKA

MuweBapuTensHan
CUCTEMA TaKkas Ke, Kak
y npecmblkalowmxcs. B
poToBOW NONMOCTH OT-
CYTCTBYIOT 3y0bl.
KpoBeHocHas cuctema
3aMKHyTa, pABa Kpyra
KpoBOOOpaLLUEHNS,
KpOBb He CMeluuBaeTcs,
T. K. cepaue 4-xkamep-
HOE: OaBa npeacepaus u
nBa xenygodka. [lep-
Bble MEnnoKPO8HkLIe
JKUBOMHbIE.

ObixaHue — OBOMHOE, B
npoLecce OblXaHusa
y4YacTBylOT nerkme wu
[blXaTenbHbIE MELLKA.
BeigenutensHas — cuc-
TemMa Kkak y npecMmsbi-
KarLLMXCH, HO MOYEBOM
ny3blpb OTCYTCTBYET

Passutne Hepe-
HoOM CUCTEMBI
COMPOBOXOAETCH
yBenuM4eHuem
GonbWwMx nony-
wapuit (ocobeH-
HO pas3BUTbl 3pu-
TenbHble U Chny-
XOBbLIe nonu)
KOpbl [ONOBHOIO
MO3ra U Mo3weu-
Ka, obecneyn-
BaOLWMWX  CNOX-
HOoe noBedeHue
NTULL.

Y nTyy Xopowo
pasBuTbl OpraHbl
cnyxa u 3peHus,
WM CBOWNCTBEHHO
LIBETHOE 3peHue

PasnensHono-

Nble KWBOTHbIE,
onnoaoTeope-

HUEe BHYTpEHHee.
Passutne nps-
moe. Camkn ort-
KnagblBawT #An-
ua, cogepxatiue
bonblwon sanac
nuTartensHbIX

Bellecrs, Heob-
XOOUMBIX ans
pasBuTKA am-
6pvona. Paseu-
Ta 3aborta o no-
TOMCTBE, [HEes-
[OCTpoeHue,

rnornoeoe roBe-
[eHwe u nono-
BOW AMMOpthnim

BUONOTKA
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Knaccudumkauma ntuy,

Mo pa3BUTUIO NTEHUOB

I L

!

'

BuiBogKoBbIE NTULLI
NOCMe HacYKNBaHWS U3 SULL BbITYNsoTCA
MTEHL|bI, NOKPLITHIE N'YCTLIM MYXOM W CNOCOOHBIE K
3aMOCTOATENLHOMY 0Bpasy Xu3Hu (rycu, »Kypasnm

MTeHuoBbLIE NTULLI
13 AL BLINYMAAKTCA NTEHLb! 63 NepbLeBoro
NMOKPOBA W BbIKAPMINMBAIOTCA POAUTENSMU A0
oBpasoBaHnsa NepbLEBOro NOKPOBa U
CnNocoBHOCTU K CaMOCTOSTENBHOMY 06pasy
WWU3HU (39TN6I, ronyéu)

B 3aBMCMMOCTH OT CMeHbI
cpeabl obutaHus

|

L 4

|

Ocegnble NTULb
B TEYEHUE BCEW HKU3HW
XWBYT Ha OHOW 1 TOWN
Xe MECTHOCTH,
CE30HHbIX
nepemMmeLLgeHnin y HUX He
brieaeT (BopobbLY,
ranku, ronybu)

Kouytowme nTuul
COBEepLIAaIT NepeneTbl nocne
rHe3[0BaHWA, NMOKMOaHT MECTO
rHe3noBaHWs 4o BecHbl. OHU He
MMEKT NOCTOAHHBIX MeCT 3MMOBOK, a
KOUYIOT B MOMCKax NULLK, yoansadach
OT MECT rHe340BaHus Ha AECATKW U
ThICAYKM KUNOMETPOB (CHErmpu,
CUHMLbI, rpayn)

MepeneTHeie NTUUbI
€XerofHo perynsipHo
coeepuiaioT
onpegeneHHsle AansHrne
nepenetsl OT MecT
rHe3goeBaHvA B MecTta
3UMOBOK W 0BpaTHO
(vBONIK, COMOBBLM, YTKHK)




Knacc Mnekonurarowme

HacunteiBaet 4 500 BupoB

Mnekonutalolumne — BbICOKOOPraHM30BaHHbIE NMO3BOHOYHbLIE, OCHOBHOW 0COBEHHOCTBLIO KOTO-
pbiX ABNAETCS BCKApPMMNMBAHWE OeTeHbIlel MONokoM. Tynosuile MNEeKoNUTaLWWX NPUNOQHATO Hag
3emneil, oHn obnagaT ABYXCTOPOHHEH CUMMeTpUen. TemnepaTtypa Tena nocTosiHHa.

CtpoeHue Tena, no- |
KpOBbI

CucteMrl opraHoB

HepeHas c-ma,
opraHbkl YyBCTB

PazmHOXeHue
pa3zBuTHe

Otpensl Tena kak y
NPECMbIKAKLLIVIXCSI.

Hanwuve BonocsHOro
[noxposa Ha Tene, o
yyacTByeT B npouecce
Tennoperynsauuu.

B koxke MHOro xe-|
nes: canbHbie Kene-|
3bl, NOTOBblE Kene-|
3bl, MfeYyHble (BWao-
“3MEeHeHHbIe  NOTO-
BbIg), BbipabaTtbl-
Ballve cneyunans- |
HYIO KMAKOCTE ANs |
BCKapMnuBaHua fe-|
TeHbILeh — MOJSIOKO. |
Y HeKoTOpbIX HWBOT-|
HbIX €eCTb naxy4ue
Kenesbl, BbIAENSO- |
e CcekpeT, KOTO-|
pbiM OHW METHAT Tep-|
pUTOPHIO

[Cepaue 4eTbipexkamepHoe. 3pUTpo-
[UMTBl He MmeloT aapa, B OTNIMYKE OT]
[BPUTPOLIUTOB 38MHOBO/HBIX.

| NpecMbIKaLMXCA

CTtpoeHue ckeneta Takoe Xe, Kak Y
NpecMbIkaoLLMXcs. XopoLlo pa3Bu-
Tas Mbllue4yHas cucrTema, ocobeHHo
MblLLILbI KOHEYHOCTEW

I'qu.q,eaapmenbl-laﬂ cucrtema Kak Yy
NPECMbIKAIOLLMXCS, UMEITCS XOpOLLO
Pa3BUThbIE Eyﬁbl, CINHOHHbIE XENEe3bl.
BwmecTo knoakn — adanbHoe OTBEPH
cTve. [1Ba kpyra KpoBooOpalieHms.

Abiwar atmocepHbIM BO3OYXOM.
OpraHbl AbIXaHus — Nerkue, CocToAT
13 BpoHXMOn (TOHEHBKUX TpybBoYek —|

(Ny3bipbKOB, CTEHKM KOTOPbIX MPOHW-
3aHbl KDOBEHOCHLIMW cOCylamu).

Mmeetca MblleyHass Awadpparma,
y4acTByHOLLAsA B NPoLecce AblXxaHus.
BbigenutenbHasa cuctema Kak y

pasBeTBneHHbLIX 6POHX0B) U anbBeon| Hue,

Bbicokas cteneHb
pasBuTus LeH-
TpansHoOM  Hepe-
HoW cucTtembl. [o-
ABMASTCA kopa
GonbliKMx  nony-
wapuin — umMeert
CKNagKku n3Bu-
NUHbLI, aBRASETCH
LIEHTPOM BhICLLIEH
HEpPBHOW nesi-
TENLHOCTH. Xo-
POLLO pa3BUTEl Op-
raHbl 4yBCTB (3pe-
Hue, cnyx, oboHs-
ocsA3aHue).
Mosengaetca  yul-
Has pakoBWHa, No-
3BonALLAas
ynaeBnueatb  Ha-
npasneHune 3eyka

(MnekonuTalowme —|
pasgensHonosnbie
JKMBOTHLIE, OO
NOTBOPEHUE BHYT-
peHHee. PassnTy
npsmoe. Y camojl
BonbLIVMHCTBA
npeacraBuTenen
IMNnekonuTarLmx
BO3HUKaeT opraH)|
pasBuTUA W BblH
HaLWBAHUA M0
na — marka. Xu-
BopoxgaeHue (33
MCKITHYeHUeM
AiLeknagyLwmMx
IMnexkonuTaroLmnx —
EeXVOHbI N YTKOHO-
ca.)
Pas3BuT WMHCTUHKT]
3aB0Tbl O MNOTOM-
cTBe

BUONOTKA
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Yacte IV. YenoBek

Ta6nuua 92. UepThbl cxoacTBa U pasnuuus

YyenoBeKa U MNeKonuTarLwmx

Pasznuumns Cxopacrsa
"pﬂMOXO)KﬂeHHe: . MIeYyHble, CaribHble, NOTOBLIE XeNneabl.

« B CKeneTte 4enoseka: peskue
n3rnbbl NO3BOHOYHWMKA, cBOAYaTas
cTona, WWMPOKWKA Tas, nnockas
rpygHaa knetka, Gonblioi naney
HWKHEN KOHEYHOCTH NpUBNU3MNcs
K ocTankHLIM U npuHan Ha cebs
hyHKLIMIO ONopbl.

s B MbllUUax: MycKynaTtypa HWK-
HWX KoHeYHocTel Gonee MoLHas.

e« pa3sBuUTUE KUCTU PyKWU, MBKOCTK
€e B CBSI3W C TPYAOBOI AesiTeNnkLHO-
CTbH.

« MO3rOBOW OTAen 4epena npe-
obnapaer Hag NULEBLIM.

« yBenuyeHue obbema moara.

s YerioBeKky CBOWCTBEHHA peyb
Kak cpeacTBO 0BLeHus.

« Yeroeek obragaeTr CO3HaHWEM
N MbILWSIEHUEM,

* BOSOCSIHOW NOKPOB.
« AnddepeHynpoBaHHbie 3ybel (pesubl, KIbIKK, NpUKop-
HeBble, KOPHeBbIe).

e YeTblpexkamepHDe Cep/le, CXO[HOE CTPOEHWE KpoBe-
HOCHOI cUCTEMBI.

. NeroyHoe abiXxaHue, Hanudme ,ﬂMa[bpal’Mbl.
+ CXOLHOE CTpOeHMe ckeneTa.

e TENMOKPOBHOCTb, WMHTEHCUBHLIN
¥ MOCTOSIHHAsA TemnepaTtypa Tena.

e HaNUuWe YLIHOM PaKOBWHbI.

« Y YeroBeka W YenoBekoobpasHbiX 06e3bAH CXOAHbl pe-
3yc-thaktop, rpynnsl kposu (A, B, C) n yenoBekoobpasHsie
0be3bAHbI BOCIPUMMYMBLI KO MHOTMM BoNeaHsam Yenoeeka.
* YEIOBEK CXO[AEH C KMBOTHBIMW MO BUOXMMUYECKUM MO-
Ka3aTensm (XMMWYECKUIA COCTaB KNeTok), UMTONOTMYECKUM
nokasaTensm (Cxo4Hoe KNeToYHOE CTPOeHWe), Mo NPUHLMNY
XpaHeHus 1 peanuaauun reHeTUHECKOro Koaa.

s BHYTPUyTpOOHOE pa3suTue 3apoAbilla, BCKapmnvsaHue
OETEHbLILEN MONOKOM.

e CXOACTBO PaHHWX CTaaui aMEPUOHANBLHOTO PasBUTHA.

obMeH BellecTB
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TkaHu opraHnaMa 4yernopBeka

HazsaHue

Buaei

it Siiatia CTpoeHue TKaHu MecToHaxoxaeHue DYHKUUN
MAdtiit Knetkm nnoTHo npune- | MoBepxHocTe KoxW, | MNokpoBHas, 3a-
ralT Apyr K Apyry, | potoBas  nonocThk, | WWTHaA, rasoob-
MEXKNeTOMHOoe Belle- | NUWeBod, anbBeo- | MeH, Bblgenu-
CTBO OObIMHO He pasBu- | Nbl, Kancynsl Hed- | TenbHas (Moya)
anutenui TO POHOB
(mexkne- Knetkn He nnotHo npu- | MuweBaputensHasa | BoigenutensHaa
ToyHoe Be- | XKeneauctbll | neraioT Apyr K Apyry, | cuctema  (kenygok,
LLecTBO _ BbIpabaThLIBAIOT CEKPET | KULLEYHWK, CIIOHHLIE
noyTu nor- || xenesbl), kowa (no-
HOCTbIO  OT- TOBbIE XKeneabl), we-
cyTcTBYyeT, nesel  BHYTPEHHEN
KNeTkun ceKkpeumu
NNoTHO npwu- MnoTtHo npunerawwue | OeixatensHble nyT, | 3awmTtHas (pec-
nerarot apyr | MepuaTenbHblid | KNeTKW € MHOMQYMC- | MaToYHble TPyObI HWYKW  3a0epxu-
K Apyry) | NeHHBIMW peCHWYKamM, BAKT  YacTHUYKK
‘| ABvraowmmKcs B oa- neinm).
HOM HanpasneHuu MNpoaeuxeHve
ANLEKNETKN no
Tpyb6am
CoeauHu- T —— O6pasoBaHa nyvkamu | Cessku, cyxoxunus, | MokposHas, 3a-
TenbHas e KONnareHoBbIX BOMOKOH | CODCTBEHHO  KOXa, | WMTHasA, aBura-
(cunbHoe 6es MEXKNETOYHOro | 0BON0YKM  COCYAOB, | TeNbHas
passuTue BellecTsa, Mexay Ko- | porosuua rnasa
MeXKre- TOPbIMW  PaCMONOXeHb
TOYHOrO HEMHOroYUCNeHHble
BelecTsa) KNeTKK

BUONOTKA
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JIOKHUCTas

HazgaHue Buab! MecTOoHax0X-
el CtpoeHue TKaHu DyHKUMMN
TKaHu TKaHewu AeHne
Peixnaa Bo- | Peixno pacnonoxeHHble | Obpasyer npo- | CoeguHAeT KOXy
3Be3gyartble KNeTKW, nepe- | CrolkyM  Mexay | ¢ Mbluamu, 3a-

KoctHas

KOHLIEHTPUYECKUMU  Kpyra-
MW BOKPYr KaHanoe W cBs-

| 3aHBl mexay cobow nnas-

MaTUYEeCKMMU  OTPOCTKaAMM.
MexXkneTouyHoe BeELWeCcTBO
TBEPAOE (M3-3a OTNOXEHUN
conen kanbuwsa) W coaep-
KUT cneuranbHble KaHanbl
C KpPOBEHOCHBIMU cocyaamu
1 HEpBaMK

| nneTaowmecs BOMOKHa W | opraHamu, Mpo- | NONHReT npome-
.|| BeccTpykTypHas TkaHeBas | BOASLIME  NYTU | KYTKM Mexay op-
XUOKOCT. HepBHOI cucte- | raHamu. Ocylye-
Mbl, MOOKOXHYH | CTBNAET TepMo-
KUPOBYID  KNeT- | perynsauui
yarky
XuBble okpyrnble knetkd, | OBpasyet xps- | CrnaxuBaeT
nexauue B kancynax, cpe- | Wu, Bxogsme B | TpyLlimvecs no-
Coepnunn- OV NNOTHOIO WM TBEPAOro | COCTaB CKENETa, | BEPXHOCTU  KOC-
TesbHas MEXKIIETOYHOIo BELECTBa, | ropTaHu, Tpaxewn | Ten,  3awmuiaet
(cunbHoe KOTOpOE MOXKHO pe3aTb oT paecdopmauum
paaBuTue ObIXaTenbHble
MEXKNe- nyTm
TO4YHOro 2Kuekle KoCTHble kneTku — | OGpasyeT koctu | OnopHasi, asura-
BellecTsa) OCTeOUUTbl pacnonarakwTcs | ckeneta TenbHas, 3alliuT-

Has
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HazBaHue Bugbi
Al CTpoeHMe TKaHu MecToHaxoxaeHne DYHKUMMN
TKaHW TKaHen
Xupkas coepuHuTens- | BHyTpeHHss cpena | TpaHcnopTHas
Has TKaHb, COCTOWUT W3 | opraHuamMa. Kpo- a3HOCAT  KUCIOo-
CoenuHu- KpoBb P P! (p .
ol W numMca DOPMEHHEIX  2MEMEH- | BEHOCHEA W NUM- | pod W YrieKucnbii
(CunbHoe TOB (KNeTokK) W Xkuakoro | dbaTtuyeckasa cuc- | ras), obecneuuBaeT
;- MEXKTETOUYHOIo Belle- | Tembl NOCTOSAHCTBO  BHYT-
pa3BuTue @ @V i
oy o cTBa (nnasmbl) peHHEen cpeabl op-
& D 7 raHuamMa. 3aluTHas
TOYHOIo & e
Y = (ummMmyHuTET). Pery-
BELLECTBA) @7 = o
? naTopHasa (rymo-
panbHas)
Coctout w3 ny4dkoB | CkeneTHble Mblw- | Mpon3BonbHbIe
Monepe4Ho- | MHOrosSiAEPHbLIX  BOMO- | Ubl, MNPUKPENneHbl | ABMKEHNA Tena,
nonocaras KOH (KneTok), ANWHHOWM | K KOCTSM ckeneTa MUMUKE nuua.
ot 1 no 40 mm. meert NmeeTt CBOWCTBA
NnonocaTyld UCYEPYEH- BO3byAMMOCTH "
MiiGiiiis HOoCTb Onaropaps 4e- COKpPaTUMOCTU
(oEmT ik penoBaHuio CBETNLIX W
TEMHBIX OWCKOB
BbITAHYThIX
i Nwveer nonocatyio | ObpasyeT OCHOB- | HENpoOu3BONbHbIE
NSIEEHEDE NCYEPYEHHOCTb, HO €8 | HYH Maccy cepaua | cokpauleHus  cep-
BONOKOH) CeppaeyHan BOMNOKHa BETBATCHA W [EeYHON MbILLIL|BI
obpaayioT efuHyto (aBTOMaTHMR  cepa-
ceTb, 4to obecneuu- ua) noa  pykoso-
BAaET O[HOBPEMEHHOE [ICTBOM BeretaTtus-
coKpauleHue u pac- HOW HepBHOW cuUc-
¥
cnabneHwe  MblleY- TEMbI
HOW Macchl

BUONOTKA
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Hassanue B“’qb[ CTpoeHue TKaHu MecToHaxoxaeHue DyHKUMK
TKaHU TKaHewn
Mmapkas Jlnwena nonepeyHon | OBpasywT MbiweYy- | HenponsBonbHbIE

UCYepYeHHOCTU 1 06- | Hble Cnou BHYTPEH- | cokpalleHus  cre-
pasoBaHa HeBonb- | HUX opraHoB (nNuuie- | HOK BHYTPEHHMX
lWUMMKY  BepeTeHooB- | BapUTENbHbLIE Opra- | OpraHoB 4epes Mno-
pasHbiMM  KneTKamu, | Hbl, COCyabl, MaTtka, | CPefCcTBO BbICLUEH
UMEIOLMMUN  TOMbKO | MbILLLIbI KOXW) HEpBHOW CUCTEMbI
0HO AOpO

HepBHas HepsHkle Tena HepBHeIx kneTok | OBpasywT cepoe W | Beiclwiaa HepsHas

(o6nagaer KNeTku — | paaHoobpasHsbl no | 6enoe  BewWeCcTBO | AEATENbHOCTD,

cBolicTaa- | HEMpoHb! (hopme, AvamMeTp [0 | FONOBHOMO W GMWH- | CBA3L OpraHMama C

MM BO3GY- s 0,1 mm. Knetkm ume- | HOro moara BHELUHEN Ccpeaowm,

S 4 I0T OTPOCTKM: KOpOT- LIEHTPEI  YCNOBHbIX
KMe —  [OeHOpWTLI, " HeaycnoBHbIX

npoBoau- 5

MOCTH) — ONVHHBIV — 8KCOH pednekcos
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CucTeMbl OpraHoB YenoBe4eCcKoro opraHmM3ma
OTaenbl HEPBHOW CUCTEMBI

HepBHasa cuctema

/\

LeHTpancHas

ronoBHOW MO3T, CMUHHOW

MNeputhepuyeckan
HEPBbl, HEPBHbIE Y3Ibl

N

perynnpyert

Comaruyeckas
paboTty
MbIWL (NOAYMHAETCA BOME Yeno-
BEKa). HepBHbIE UMMYNBCHl OT CKe-
NeTHBIX MblWL WOYT B ABUraTenb-
HbIE LEHTPbI, KOTOpbIE HaxoaaTcs
B KOpP€ ronoBHOro Mosra

CKeneTHbIX

ABTOHOMHbI UNW BEreTaTHBHbLIN
OTAeN HEepPBHOW CWMCTEeMbl perynupyet
paboTy BCEX BHYTPEHHWX OpraHoB (He
nogunHseTcs Bone venoseka). Henpo-
WM3BONbLHO WMHEPBUPYETCA rnaakas myc-
Kynartypa BHYTPEHHWUX OpraHoB. LIeHTpbl
HaXxoOATCH B runoTanamyce

e T ey

Cumnartudeckui
oTaen ycunueaet obmeH
BELLECTB, NOBbILLAET
BO3OYAMMOCTL  MHOTUX
TKaHeW, a TakKe akTue-
HOCTb MHOMMX OpraHos

MapacumnaTtryeckni
oTaen cnocoBeTeByeT BoccTa-
HOBMEHUK  M3pacxoaoBaHHbIX
3anacoB 3HEPrUM, CHUXKAET WH-
TEHCUBHOCTE OOMEHa BellecTs,
perynupyeT npouecchl KuU3He-

BUONOTKA

[EsTeNbHOCTM  OpraHMama  BO
Bpemsi cHa

MeTtacumnaTu4ecKnin
OTOEn HaxoouTca B CTEH-
Kax camoro opraHa u yya-
CTBYeT B npoueccax ero
camoperynsuum
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AHanusatopbl
CTpoeHKre aHanuzsaTopa
PeuenTtopsbl — MpoBoAHUK — HEPBHbLIA NYTb B
nepeepu4eckoe 3BeHO >l npepa4n BO3BYXKOEHUS > Mo3roBoii LeHTp
HazsaHune
, CtpoeHue DyHKL MK
aHanusaTopa

BcnomoratensHas cuctema:
BpoBu, BekK, CNe3HLIM annapar, rma-
soapurarternbHbele MblLLbI

BalMLLIAIOT OT NbINK 1 APYIAX MenK1X YacTuLl,

OT conHeyHoro ceeta. Cnesbl, YBNaxHas
rnas, CMbIBasi MOCTOPOHHWE YaCTUYKU 1 CO-
rpesast ero. Meiwubl oBecnednsanT aBuke-
HWe rmasHoro FISJ'IOI{S.

3puTens-
HbIl aHanun-
3aTop —
rnas

OBono4kn rnasa:

®dubposHaa obonouyka: cknepa; co-
cyauctas. CeTyatka — CBETOBOC-
NpuHUMalKLas cuctema (BHYTpeH-
HAn obonoyka, cocrosiwas u3 do-
TOpeuenTopos — nanoyexk n konbo-
yek. B ceTuatke ecTb MecTo, He Co-
Jepxallee peuenTtopoB, OHO Ha3bl-
BaeTcs ChenbivM MATHOM, B 3TOM

| MecTe OTXOAUT 3PUTESNLHLIA HEPB)

3awuvwaeT rmas oT XMMUYECKUX U MeXaHu-
YECKUX BO3OENCTBUN

Bocnpuatue u npeobpasosaHue ceeta B
HepBHble MMNynbcbl. [lanoykm — peuenTtopsl
CymMepe4yHoro ceera, konboYkn — peLenTopsl
LIBETHOrO 3peHuns, COCPEAOTOYEHbI B LIEHTPE
ceTyaTkm M 0DpasyrwT XKenTtoe nATHO. Kon-
Boykn obecneuusaloT AHEBHOE 3peHUe, OHU
CrnocobHbl BOCNpUHMMATE LBeTa.

OnTuyeckas cucTemMa: poroeuua,

pajyxHas o06orodka, 3pauqoKk, Xpy-
CTanuk, CTEKNOBUOHOE Teno, BOAS-
HUCTas Bnara

MpenomnseT 1 nponyckaeT fyyn ceeTa. LipeTt
pafyKK1 onpeaensieT UseT rnas.

PerynupyeT nocTynneHue fyyeil Ceeta BHYTPb
rnasa.

CTekrnoBuaHoe Teno noadepxveaet qopmy
rnasHoro A6noka, y4acTeyeT B NperiomneHuu
nyveii ceeta i hoKyCUPOBaHUM UX HA CETHATKY.
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HazBaHue
aHanuaaTopa

CTtpoeHue

DYHKUUN

CnyxoBoi
aHanusaTop —

yXO0

HapyxHoe yxo: yllHas pakoBuHa -
XpsalweBas, HenoaBwxHasa, GapabaHHas
nepenoxka

« 3awuuaeT yxo, ynasnuBaeT 3BYKW
W UX HarpaeneHue

« CoeOuHsieT YLWHYHD PakoBUHY W
cpefHee yxo. MpoBoauT 3BYyK

o 3BYKOBbIE BOMHbI MPOXOAAT 4Yepes
HapYXXHOE YXO B CpefHeEe YX0

CpegHee yxo: y3kas (bapaGanHas) no-
NocTh 3anofHeHHas BO3QYyXOM, B KOTO-
poy pacnosnoeHkl CryXoBble KOCTOYKW:
MOMOTOYEK, HakoBanbHA, CTPEMEYKO,
NOABWKHO COBAMHEHHbIE Mexay cobon,
cnyxosas (esctaxuesa) Tpyba

« [lpoBoauT cnyxoBble konebaHwa

« MonoTto4yek BocnpuHumaeT koneba-
HUA, NepefaeT MX Ha HaKoBanbHIO U
cCTpemMeyko

« CoepuHseT cpegHee yxo € HOCOo-
rnoTkon, obecne4YnBaeT BbipaBHUBaHue
AaBneHus

BHyTpeHHee yxo npencrasnsger cobol
MoMOCTh, 3anofHEHHYK XMAKOCTbI. Bo
BHYTPEHHEM yXe BLIAENSKT opraH cnyxa
1 OpraH paBHOBECUs

OpraH cnyxa: ynutka — cuctema riabu-
PUHTOB, U3BUNUCTLIX kaHanos. [locepeau-
He YINUTKA NPOXoanT nepenoHyaras nepe-
ropoaka, cocrtoAwasa w3 24 000 Tyro
HATSHYTBLIX BOMOKOH pasnuyHoW ONUHbLL.
Ha BonokoHuax pacnonararTcs LWNnH-
OpVYecKve KNeTku ¢ Bonockamu, obpa-
3yHolMe KOPTUEB OpraH — CNyxoBon pe-
yentop. Cuctema nabupuHToB 3anonHe-
Ha MWOKOCTBIO, @ TaKKe Tam HaxopaTcs
CIIyXOBbIE peLenTophbl

OBanbHoe 0KHO nepeaaeT konebaHuA
OT CTpemMeyka Yepes3 XUAKOCTb BHYT-
PEHHEro yxa Ha BOMNOKOHUA YMWUTKW.
KoneGawusi XNOKOCTW BHYTPEHHErO
yxa npeobpasylTca ChnyxoBbiMW pe-
UenTopamu B HEPBHbIE MMMYI1LChI

BUONOTKA
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HbliA annapar)

nuntudeckoe. B kaxgom yrnybneHun
pacnonaratTca MeLWoYkn. BHyTpu me-
LUOYKOB HaxoauTcsa ocobas XKuakocTe —
anpgonumca, Ha cTeHkax MeLlo4koB
€CTb KNeTKN — peuenTopsl

Heaganie CTtpoeHue DyHKUMN
aHanusaTtopa
AHanuzatop | CocTomuT U3 Tpex NONyKpyrnbix kaHanoe | BectubynapHeld annapaTt NOCTOSAHHO
paBHOBECHA | M MpeaaBepus, KOTOpoe AenuTcs Ha | UHPOPMUPYET HEPBHYKD CUCTEMY O
(BecTuOynsp- | ABa yrnybnexHus — chepuyeckoe 1 an- | NONoXeHWu Tena B NPOCTPAHCTBE W

CnocoBeTBYET NOAAEPXKaHUKD pPaBHO-
BECUS W TMOMOXEHUA Tena B nNpo-
CTpaHcTBe

Ob6oHsTenb-
HbIA aHanu-
3aTop

OpraH oboHAHMA COCTOUT M3 HO3A4peE,
HOCOBOI NOMOCTU U CKoNMneHnss oboHA-
TenbHbiXx peuentopoB. OHM pacnona-
raloTcs B BepXHell 4acTh HOCOBOW no-
NOCTU

Bocnpuatne pasgpaweHuii ras’oob-
pa3Hbix XMMU4ecknx BellecTs. Bnaro-
aaps opraHy oboHsAHUSI YenoBeK crno-
cobeH BoCnpMHUMATL 3anaxu W pas-
nn4aTtb nx

Bkycoson
aHanuvsaTop

Ha noBepxHOCTM fA3blka MArkoro Heba,
3eBa, [NOTKA PacnosioKeHbl BKYCOBbIE
peuenTopbl B BUAE BKYCOBLIX COCOYKOB
(nouek). BkycoBble peuentopbl BOCNPU-
HUMatT 4 BKyCa: KWACINbIA, CONEHbIA,
ropeknn, cnagkun. Ha KoHunke A3bika
pacnonoeHa 30Ha, BOCMNpUHMMatoLlas
crnadkoe. Ha 3agHen noBepxHoCTH (B oc-
HOBaHWUU KOPHS) — 30HA, BOCMPWHUMAL-
was ropekoe. Ha GokoBolh v nepenHen
NOBEPXHOCTW — 30HAa, BOCMNpUHUMAaloLLas
coneHoe. W 3oHa, BocnpuHumMmaooLwas Ku-
cnoe, — Ha 6OKOBOI NOBEPXHOCTY A3bIKa

Bocnpuatne Bkyca v opmupoBaHue
BKYCOBbLIX olylleHui. Bkyc — cnox-
Hoe OLlylleHWe, OHO BO3HWKaeT npw
MPUHATAW UL OOHOBPEMEHHO C 3a-
naxom
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Tabnuuya 96. XKenesbl BHYTpEHHeﬁ CeKpeuun
XKene3awl PacnonoxeHue FopMoHLI U UX PYHKLMUA
Nnota- | Otaoen npomexyTouHo- | BbiAenseT HeMporopMoHbI (Ba3onpPeccuH, OKCUTOUMH). Pe-
namyc ro Moara rYIMPYIOT CeKpeLmnio rmnodusapHLIX ropMOHOB
PacnonoseH Hxe | PocToBbIe (TPOMHLIE): COMATOTPOMHbLIA FTOPMOH PErynupyeT
MOCTa MPOMENXYTOYHO- | pOCT. MNepdyHKUMSA: B MOOAOM BO3pacTe Bhi3biBaeT 6o-
ro Mosra, BbIpOCT B BW- | JI€3Hb MTMraHTU3mMm. Bo B3POCNOM COCTOAHNK — aKPOMETTINHO.
[e ropownHbl, coctouT | MmnochyHUuus — 3abonesaHne KapnuKkoBOCTb.
MNnodua | U3 nNepefHen, npome- | PerynsaTopHble: [OHaJO0TPOIMHbIE TOPMOHbI  PErYNUPYOT
}KYTO'-IHOFI. 3afHeln yac- | AeATeNbHOCTE MONOBLIX Xenes, NPofakThH — ycmnwaae:r
Tein BbIpaboTKy MOSIOKA MONOYHbLIMIA KENe3aMu, TUMPEOTPOTHBIN
ropmMoH perynupyeTt paboTy LWUTOBUAHOW Xeneskl, agpeHo-
KOPTUKOTPOMHBLIA TOPMOH YCUNUBAET CUHTE3 rOPMOHOB KOpbI
HaNOYEYHNKOB.
3nudua BbipocT  npomexyTod- | Belaenser ropMoH MernaToHuH, TOPMOSALLWA AeilcTBue ro-
HOro mMoara Ha4OTPOMHbLIX TOPMOHOB
PacnonoxeHa noeepx | ViogocogepxallMe ropMOHbI: TUPOKCUH W TPUMOATUPOHUH,
WuTo- | wmuToBMAHOrO  XpAWaA | BAUSIOWME HA OKUCTIUTENbHLIE NPOLUECCHI, PEerynupyloLme
BMOHAA | ropTaHu, B Buae [OBYyX | OOMEH BCEX BeLEeCTB B OpraHvWame, pocT, pasBuTue opra-
yernesa | Aonen, COCTOALWMX W3 | HU3Ma, BAWAIOT Ha AesaTenbHOCTb LUEeHTpanbHoW HepBHON
My3bIpbKOB CUCTEMBI.
MapHble Xenesbl, pac- | KOpKoBbIW crnou Haano4ye4yHUKoB BoipabaTeiBaeT 3 rpynrbi
MonoXeHbl Hag BepxHenr | TOPMOHOB!
yacTLio nouek. CoctoaT | ©  TTHOKOKOPTUKOWABLI: KOPTU3OH WU KOPTUKOCTEPOH, BIUSH-
Hagno- | 3 AByx crioes: Hapyw- | LWe Ha 0§M6H BELEeCTB M CTUMYnMpyowmne obpazoBaHue
“ - IMUKOreHa;
yeyHukKy | HblM — KOPKOBBIM W BHYT-
DEHHM — MO3rOBOIA e«  MWHEpanoKopTUKoWabl — anskiocTepoH, perynupyer ob-
MEH Kanusi u HaTpusa,
e [OSIOBbIE FOPMOHBI: AHAPOreHbl, 3CTPOreHbl, NPOrecTepoH
obecneyunBaloT pa3BUTUE BTOPWUYHBIX NOMOBLIX NPU3HAKOB

BUONOTKA
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Y XeHWUH — ANYHK-
Ki, a 'y MYXYUH —
CeEMEHHWKHA

Kenezbl PacnonoxeHue lNopmoHbl U ux hyHKUMA
Hapno- | Ha BepxHux nonto- | Mo3roeoit cnoi Hagno4Ye4HWKOB BhipaGaTwiBalT agpeHa-
YEUYHUKN | Cax Noyek NAH W HOpagpeHarnvH, NoBbILAT KPOBSHOE [aBneHve, pac-
LWMPSIOT KOpOHApPHbLIE COCYAbl cepAla W NoBbLILWAT YPOBEHL
caxapa B KpOBW
Nopxe- | PacnonoxeHa Hwxe | OQHW KNeTKU OCTPOBKOB BblpabaTbiBalOT rOPMOH WHCYMWH,
nyaou- | xenyaka. enesa | CHWXalOLWA YPOBEHb TMIOKO3bl B KDOBW W CTUMYMNUPYHOLLINIA
Hasi )Ke- | CMELUaHHOW cekpe- | nedeHb Ha NpeBpalleHWUe rMIoKo3bl B rmuKoreH. [pyrue knet-
neaa LMW,  3HAOKPUHHON | k1 BbipabaThiBAOT FOPMOH [MHKATOH, NOBbIWAKILLIWA YPOBEHL
YacTblo Kenesbl fB- | [MH0KO3bl B KPOBU U CTUMYNUpYoLWMiA BbicTpoe pacluenneHue
NAKTCA  OCTPOBKW | FMMKOreHa 4o rnoKo3bl
Narepraxca, pacno-
JIOXKEHEIE MO BCEN
XKEnese  HepaBHO-
MEPHO
MonoBble | CMellaHHble xene- | BbipabaTbiBaloT rOPMOHBI 3CTPOreHbl (KEHCKME NoMoBble
Kenesbl | 3bl (NapHblii opra), | TOPMOHLI) W aHAporeHbl (MYXCKUe MONoBble [OPMOHbI),

BNMWAKT Ha pPa3BuTe BTOPWYHbLIX MONOBBEIX MPWU3HAKOB W
ofecneymBaldT NonoByw QyHKUMIO opraHuama. Y KeHLWMH u
MyX4UH BblpabaTtkiBatotcss oba ropmMoHa, TOMbKO B 3aBUCK-
MOCTI QT fnofa Konu4ecTBo BbipabaTkiBaemoro ropmoHa pas-
Hoe. [NonoBble XKeneabl Y KEeHWWH (KNeTku xentoro Tena)
BblpabaTelBaT MNPOrecTepoH — ropMoH GepemMeHHOCTH, OH
3afepkuaeT pa3asuTtue onnukyn u cnocobeTeyeT BHeape-
HUK ONNOAOTBOPEHHON AWLEKNETKU B CNN3UCTYID 0BONo4Ky
MaTKW, CTUMYNMPYET POCT MOMOYHLIX Xenes
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Cucrema onopbl U ABMXKXeHnA

Tabrnuya 106.

CocTaB KocTen

XumMmuyeckuit coctaB

DYHKLMUK

| Opranuyeckue sewecrsa — 30%

[pnparoT KOCTAM 3MaCTUYHOCTb U YNIPYroCTh

Heoprauunyeckue Bellectsa:
« MuHepanbHble conu (rMmasBHbIM 0bpasom conm
Kanbums, hoccopa 1 marHus) — 60%,;

MuHepanbHble BellecTBa nNpuaalT  KOCTAM
NpOYHOCTL

« Bopa-—10%
Tabnuya 107. CTtpoeHue KocTu
Yactu koctn CrtpoeHue DyHKLUN
Hapkocthuua | O6pasoBaHa COEAMHWUTENBHOW TKaHb, | 3amTHas YHKUMA, MUTAHUE Kie-
NPOHW3AHHOW  BONbLILIMM  KONMMYECTBOM | TOK KOCTU, cHafkeHa pelentopamu
KPOBEHOCHLIX cocydoB W HepeoB. OHa | BoneBoi YyBCTBUMTENLHOCTH. KneTtku
CcpacTaeTcs C KOCTbH BHYTPEHHEro CNosi HagKOCTHULbI No-
cTeneHHo genartca, obpasys HoBble
KOCTHbIE KNEeTKU, TeEM cambim obec-
NneYyvwBas pocT KOCTU B TOSNLUHY
KomnakTHoe PacnonoxeHo noa HagkoCcTHULen, cocto- | ObecneunBaeT KocTam  BGonbluyio
BELLECTBO UT 13 NMacTUHOK, KOTOpkle pacnonarakT- | NPOYHOCTE U NErKoCcTh
cs NnoTHO npuneras apyr k gpyry. OHu
UMEIT LUNNHAPUYECKYIO hopmy U Kak Bkl
BCTaBreHbl 0fHa B [APYIy
lNybyartoe KOCTHbIE MNacTUHKA B HEM pacnonoXeHsl | [JenaeT KOCTb Ierkor u Npo-YHON.
BeLLecCTBO PEIXM1O, NO HanpaeneHwsam HaubGonswel | KpacHbld KOCTHBIA MO3r BLINONHAET
Harpysku. [poMekyTKu Mexay HUMW 3a- | KPOBETBOPHY thyHKLMIO
MOMHEHb! KPACHbIM KOCTHbIM MO3roMm (B
KOPOTKMX MIIOCKMX KOCTAX W B anuduaax
ONUHHBIX TPYBYaTbIX KOCTEl)

BUONOTKA
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Tabnuya 109.

Ckener Yyenoseka

B ckenete yenoseka 6onee 200 kocten. Ckener nogenedH Ha otgernbl. CKeneT ronoBkl, CKeNeTt
TynoBUla, CKeneT BepxXHuxX KOHEMHOCTEN U CKeneT HUKXHUX KOHEeYHOCTEN.

Otaent! Koctu Tun kocTen Xapakrep
ckeneta coeAMHeHUs
_ Ckenet ronoesl (4epen) 29 kocten
bonblasa HenapHas nobHas KoCTb — cnepeau,
Moses: BHWCOYHbIE KOCTWM — C OOKOB, TEMEHHbIE KOCTU —
67 CBEPXY W HENapHas 3aTblOYHAA KOCTb — C3aAN. | o o HenoggwxHoe
e 3aTkinoYHas KoCTe MMEET 0TBEPCTHE (3aThINOY- (webl)
HOe OTBEepCTWE, Yepe3 KOTopoe COoeaMHSKTCH
CMUHOIA U rONOBHOM MO3r)
BepxHsas U HWKHAS YenocTb, HebHble, CKyno- HenoaewxHoe,
Bbie, HOCOBbLIe, Crne3Hble U Apyrue KOCTH. Bcero KpomMme HIKHEA
Nuueson | B NALEBOM OTAene HacyuTeiBaeTcs 15 KocTei. Mg yenwct, obpa-
oTgen BepxHe4yeniocTHass M HWKHEYENtOCTHas KOCTU 3ylOLUEN MoaBMXK-
VUMEIT a4elku, Kyaa BXoAsAT KOPHU 3y6oB HOE coeuHeHWe ¢
KOCTAMW Yepena
CkeneT Tynoeuuia
O6pasosaH 13 33-34 No3BOHKOR: 7 WEWHLIX, 12 MonynogeukHoe.
rpyaHeIX, 5 NoScHUYHBLIX, 5 KpecTuoBLIX U 4-5 Mexay  no3BoOH-
KONYUKOBBLIX NMO3BOHKOB. KpecTuoBble MO3BOHKW Kamu (Tenamu
cpactatoTes u obpasyoT kpectey. Kaxablid no- MO3BOHKOB)  Ha-
Mosso- 3BOHOK UMEET TENO W HECKOMbKO OTPOCTKOB, oT- | KOPOTKME, XoAATcs npo-
HOYHWK pOCTl{M, CDeﬂHHﬂng, 06pa3y|01- nyry' Me}my cMeLllaHHele CﬂOMKEQ 13 XpFI-
TENOM W OYrol HaxoOuTcH OTBEpPCTUE, OTBEep- LUeBsou TkaHu, 310
CTWA NO3BOHKOB 0BpasyoT No3BoHOYHLIA KaHan, IEBaast 0Se0-
rae Haxo4uTCst CrIMHOA MO3T. HOMHUKY IHOKOCTE
W YyNpyrocTb




MpyaHas
KneTka

ObpasoBaHa 12 napamu pebep u rpyavHoi, MNnockue
ayroobpasHele pebpa NOABUKHO COMMEHSIOTCS C rpya-
HbIMW NO3BOHKaMW MO3BOHOYHWKA W cnepean 10 nap
BEPXHUX pebep coeanHATCA rMBKUMKU XpsALLamMK C rpy-
ouHon. [OewikeHwe pebep y4acTByeT B AblXaTerbHbIX
[OBUKEHNSAX

KopoTkue,

CMellaHHble,

nrockve

Monynoa-
BUXKHOE

CkeneT KOHe4YHOCTEH

BepxHue
KOHEYHO-
cTH

Mosac BEPXHUX KOHEYHOCTEN COCTOUT 13 napbl NonNaTtok
W Napbl KNKDYnLL. KJ'II-O‘-!HLI'bI OHNM KOHLLIOM COYJIEHEHBLI C
nionatkamu, Opyrum coeanHAKTCA C prﬂHHOIﬁ

INnockue

MNoaBuxHOE

Ckener BepxHuMX KoHe4HocTen obpasoBaH nneveson
KOCTbH), COEQVUHEHHOW C NonaTtkow, npeannevysem, co-
CTOALLMM M3 NYYEBOW W NOKTEBOW KOCTEW, W KUCTLIO.
Kucte obpasosaHa [BymMs psiiamu KOPOTKMX KOCTOYEK
3anAcTeA (8 kocTen), koctamK NAcTeA (5 kocTen) obpa-
3yHOLWKMMK ONopy NaaoHu 1 KocToukamu nansues (14).

TpyBuatble
1 KOpOTKUE

MoasuxHoOe

HuxkHue
KOHEMYHO-
cTH

MoACc HUKHWUX KOHEYHOCTENW COCTOUT W3 ABYX MaccuBe-
HbIX MNOCKUX TasoBbIX KocTel. Kaxaaa TasoBas KOCTb
COCTOWUT U3 Tpex CPOCLUMXCS KOCTEN — MOAB3AO0LLIHON,
cepanuiiHon 1 nobkosoi. TasloBble KOCTWM BMECTe ¢
KpecTuoMm obpasyeT Tas, 3alualolLmii BHYTPEHHUE
OpraHel DPHOLWHOW NOMOCTK

INnockue

Henopswmxk-
Hoe

CKeneT HWXHWX KoHeYyHocTeW obpasosaH GeapeHHou

KOCTbIO, FONeHbl, COCTOALLEelr M3 DOonblICKH KW Manoin
Bepuoebix kocTen 1 ctonel. Ctona obpasosaHa ABYMS
pagamn KocTel npeanntocHsl (7), oaHa U3 HUX — NATOY-
Has KOCTb, nrtocHamu (5) u koctodkamu nansues (14).
KocTr HMKHNX KOHEYHOCTEN COeAVHEHbI NOABUMKHO

Tpybuatble,
ANUHHBIE

MogBuxkHoe

BUONOTKA
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Ta6nuua 110.

MbiweyHasa cuctema

OCHOBHbIE rpynnbi Mbilluy

MpukpenneHue MbillL

roBble MbIWLUbl pTa
W rnasa, Llje4ras,
HaauepenHas

NPUKPENATCS K KOCTSM yepena, apy-
rmm — K Koxe. Kpyrosas mbilula pra kpe-
MUTCA TOSLKO K KOXE

Hasadupe MLilin OcobeHHoCTH CTpoeHus U puanonornm ryHKM

Meuiwuel ronosel: | Pacnonaralotca no Yetbipe ¢ kaxgon cro- | Mpu  cokpalleHun npuBoasT

XesaTeNbHble poHbl  ronoBbl. [pUKPENNATCA O4HWM | B ABMXKEHWE  HWKHIOK  Ye-
KOHLIOM K BUCOYHOI KOCTH, APYrMM — K Ye- | NioCTb, obecneynsas npoLecc
ncTU KEBAHUS

MUMUYECKMe: Kpy- | flexar noa koxen nuua, oAHUM KOHUOM | Mpu  cokpalleHun casuraioT

KOXy, 00pasyrT cknagkm wu
6oposakl, hopMmupys MUMUKY
nuua. OTKpbIBAT 1 3aKkpbiBa-
10T POT, rnasa

Mbiwub! Wwen:

NoaKoXHaa  rpy-
LAUHHO-KMIOYUYHO-
COCKOBUAHas, ne-
CTHUYHas

MpuKpennawTCa K 4epeny 1 KOCTAM CKe-
neta (rpyavHe, Knwvuue)

MopnepxuBaioT ronosy B pas-
HOBECUM, YYaCTBYKOT B ABMXKE-
HUAX rOnoBbl U LUEeW, npouec-
cax rnotaHus 1 NpousHeceHus
3gykoB. OnyckatT HWKHIO
YEnKCcTb

MbiWwuesl TynoBu-

wa:
MbILLbL! CIIWHBL:

PacnonoxeHbl B HECKONbLKO CroeBs, Mnpu-
KpennawTcs K kocTam ckeneta. [Henatca
Ha rnybokue ¥ NOBEepPXHOCTHLIE MbIWLb
CMWHBI

Y4yacTBylOT B [ABWKEHWMKW MO-
3BOHOYHWKa Hazad u B CTOpPO-
Hbl (rNyDOKWE), ABWKEHWUW TO-
TNOBbI, BEPXHUX KOHEeYHOCTel
W rpyAHOW KNEeTKA

MbILLUbBI TPYOHBbIX
CTEHOK:

Bonbluas 1 manas rpyaHble, nepenHss
3ybyaTas npukpennsawTes K pebpam no-
natke u nnedeBol Koctu. MexpebepHeie
MbILLLBI pacnonoxeHsl Mmexay pebpamu

MexpebepHble  Mblllbl W
Avadparma obecnedunBaloT
OblXarternbHble [BWXKEHUS: OCc-
TalnbHble Y4acTBYOT B ABMXKe-
HAW DYKN U ObIXaHUK




HaszBaHwe MbiWwLy

MpukpenneHue MbilL

OcobeHHOCTH CTPOEHHUA U PU3NOoSIOTUK

DyHKUMN

MbILUbI XUBOTA:

mpMerl’lJ’leHbl K KOCTAM CKeneTa

O6GpasytoT cTeHku OprolwHon
NOMnocTH, 3alumllanT BHYTPEH-
HUEe opraHbl. Y4acTByloT B dbl-
xaHuy, pabote BHYTPEHHWX
OpraHoB

MbEILLLIBI KOHEYHO-
cTe:
MblLLLbI BEPXHNX
KOHEYHOCTER!

MpUKpennsaTCS K KOCTAM Nnosica BepPXHUX
KOHEYHOCTEN M K KOCTAM CBOOO[IHBIX KO-
HEYHOCTEN.

O6ecne4unBaloT ABMKEHUSA PyK

MbILLILI HUMKHMX
KOHEYHOCTRIA!

| MprikpennsaoTes K KOCTSM MOACA HWKHUX |

KOHEYHOCTEN U K KOCTAM CBOBOAHBLIX HIDK-
HUX KOHEYHOCTERN.

ObecrneuynBaT ABMKEHNA HOT

MbiwLsl BHYT=
PEHHUX OPraHOB:
cepag4Hasd
MbILLLE

He npukpenrneHsl Kk Koctsm, obpasoBaHb!
cepaeyvyHol MelleYHOW TKaHew. Henpous-
BOMbHbIN XapakTep paboTsl

CokpalueHue cepaua

MblLLLbI CTEHOK CO-

CynoB, KMWLEeYHWKa,

xrenynoka, Mblliubl
KON

OBbpaaosaHbl rnagKon MbILLEYHOW TKaHbIO,
HEMPOU3BONbHLIA XapakTep paboThl

O6ecneynBaldT  COKpalleHUe
CTEHOK BHYTPEHHMX OpraHos,
OBWXEHVE KPOBW NO BeHam,
NMULLIEBON MaCChl B KMLLEYHUMKE

BUONOTKA
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Tabnuuya 111.

BHyTpeHHsA cpeaa opraHMama

TkaHeBas (Mexkne-
TOYHaA) KUAKOCTb

Tena. OHa cneuududHa nNo CBOEMY CO-
CTaBy 4N pa3nWYHbLIX TKAHEW W OpraHos,
HO NpW 5TOM XapakTepuayeTcs NocTOsH-
cTBOM cocTaea. Boga, pacteBopeHHeie B
HEW OpraHu4yeckme W HeopraHnyeckme
BewecTea, O, CO;, npoayktel obmeHa,
BbIAENMBLUMECS U3 KINETOK

pes CTeHKW Kanun-
NAPOB W KOHEYHbIX
npogyktoB obmeHa
BELLECTB

g Cocras MecTo

=

0 MecToHaxoxaeHue obpa3oBaHun DyHKUUMU
HaxoguTcs B MEXKNeToYHbIX npocTpaH- | O6pasyeTcs n3 | I3 TkaHeBOW KMAKOCTU
ctBax. OO6LeM TKaHEBOW XWUAOKOCTU Ye- | nnazmbl KPOBM, | KNETKM nony4awT nuita-
noeeka coctaenser ~ 26,5% OT Macchl | npoHukatowein  Ye- | TenbHble BelLecTBa,

a oTaawT npoaykTel 06-
MeHa BellecTB. YacTuy-
HO TKaHeBas >KWOKOCTb
NoCTynaeT B KPOBb, Yac-
TUYHO B NumMmdy

Numdba

MonynpospayHas KWAKOCTb,  LIMPKYNW-
pylowana B nuMcartu4eckoin cucteme,
Numdcpa copepxut B 34 pasa meHbLle
benkoe, Yem nnasma KpoBM, COCTOWT W3
numcponnasmel (Boga, Genkn 1-2%, 2%
UPOB W OpYyrve BellecTsa) N hOpPMEHHbIX
anemMeHToB: NUMAOLIMTOB U NEeNKOLMTOB

QOBpaasyeTca U3 TkaHe-
BOM WMOKOCTW, BCO-
CaBLUENCH Yepes CTeH-
K I'IIf'IMCbElTW—IBGKP’IX
Kanunnapos. Jlumdo-
LTl — B NuMdaTuye-
CKMX yanax

YyactByeT B npouecce
UMMYHUTETA, 3alLuLas
opraHuam o1 6onesHe-
TBOPHBIX MWKPOOPraHua-
moB. dunsTpyet u obea-
3apaxuBaeT  TKaHeBYylo
HUOKOCTb

KpoBb

HaxoguTcs B KpOBEHOCHBIX cocygax. He
BCSl KDOBb LMPKYSMPYET MO Teny, 4actb
kpoBu ~ 40% HaxoauTcs B AEMNO KPOBU, B
Kanunnsapax M BeHax rneveHu U ceneseHku
ugkas coeguHUTEnNbHas TKaHb, CO-
CToslW@an W3 KWAKOW 4Yactu — nnasmbl
(90-92% Bogbl, Genku, XKupbl, rMOKO3a,
MUHepankcHble conu) U opMEHHbIX 3ne-
meHToB (50-50% o1 obbema kposwu):
3PUTPOLIMTOB, NENKOLIMTOB, TPOMBOUMTOB

QObpasyeTca 3a cyeT
NnornoLieHns  opra-
HA3MOB  OpraHuye-
CKMUX 1 HeopraHuye-
CKUX BELLECTB.
dopmMeHHble  ane-
MEHTbI B CerneseHke,
KpacHOM  KOCTHOM
mMosre, numdaTnye-
CKUX yanax

Bsanmoceasb Bcex opra-
HOB B LENOM C BHELLHel
cpemoi,  nuTaTensHas,
BblOENUTENbHASA, 3aLUUT-
Has, perynsTopHas




MmmyHuter — cnocob sawmTel opraHuamMa ot 6onesHeTBOpPHbLIX MUKPOOPraHn3mMoB 3a

BbIpaboTKK aHTUTEN.

Buabl nMMyHUTETa

//\

BpoxgeHHbI (BMZOBOW) —
Hacnegyetcs pebeHkom oT
martepu

cyer

MprobpeTeHHbIN (MHAWBUAYANbHBIN) —
MOABMsIETCS Nocne NepeHeceHHoro 3a-
BoneeaHua)

Y

EcrecTBeHHbI —

BblpabaTbiBaeTCs B NPoLecce NePEHeCceHns 1H-
chexuroHHOro 3aboneBaHns (KOKIoLWa, KOpH, BET-
PAHOW OCNbl), KOTOPbIM He GonerT BTOPOK pas

MckyccTBeHHbIA —
BkIpabaTbiBaeTca nocne NpUBMBKA UK
ne4vebHon CbIBOPOTKA

Y

AKTUBHBIA —
nosiBnseTca nocne npuensku. MNpusmeka
Bbl3blBaeT obpasoBaHWe aHTUTENn npo-
TMB aT0ro 3abonesaHus, NO3TOMy Yerno-
Bek nnbo He 3abonesaert, nubo nepe-
HocuT BoneaHs B ocnabneHHon hopme

MaccuBHbIN —
NOABNSAETCA NpW BO3dencTBuK ne4vebHON CbliBo-
POTKW, NOMYHEHHON U3 NNasmbl KPOBKU DOMeBLLnX
XUBOTHLIX UKW YeroBeKka W cogepxaluen Heob-
XoOumble aHtuTena. Cpasy nocrne BBelleHWHA
ChIBOPOTKU NOSIBNAETCA UMMYHUTET, COXpaHaeT-
cs 4—6 Hepernb

BUONOTKA
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Tabnuuya 114.

KpoBeHoCHas cuctema

obneryarwme NPOXoKaAeHWe BELWECTB Yepes CTEHKY Ka-
NUNIAPOB B npoLiecce obMeHa BELLECTB

;]
g CrpoeHue DyHKUUM
(o)
[MonbliA MbllleYHbIA opraH, COCTOALWKA KX 4-X Kamep —
ABYX npepcepani (NesBoro W Npaeoro) v dsyx xesydoy-
Koé (nesoro u npaeoro). CTeHka cepaua CoCTOUT U3 3-X
% Iciinoee: anukapa, Muokapz, IHAOoKapT. ) MepexasMBaHe KpoBH
a peacepamMsa U Kenypoudkd cBfldaHbl mexagy coGoM
8 npeacepaHo-XenyaodykoBsiMy — oTeepcTusmu.  OTBep-
CTUS 3aKpbIBAKTCA CTBOpYaThIMKU KnanaHamu. Kpome
CTBOpYaTLIX KNAanaHoB cepaue UMeEET NONynyHHbIE Kra-
NaHbl B BUOE TPeX KAPMALLKOB
b < gg;::;,r;b:( Nno KOTOPLIM KPOBb TeveT ET cepAua K opraHam. | o aApTEPVAM TeueT apTepH-
- 3 pynHas apTepus — aopta. Mo mepe ynanenua ot | - KDOBb, HACHILUGHHAS
< cepaua apTepun BETBATCA U CTAHOBATCA TOHbLUE, nepe- | - OPOAOM
XOOAT B KAanunnsipbl
5 | Cocyabl, N0 KOTOPLIM KPOBE ABWMKETCA K cepfuy ot op-| Mo  BeHam TevyeT BeHO3HaAd
& | raHoB. Menkre M cpedHue BeHbl CHabXeHbl KnanaHamu, | KpoBb, HacblWEeHHas yriekuc-
O | npensiTcTByOUMMIU OBpaTHOMY TOKY KPOBM M0 COCYaam nbiM razom
Menkve KpoBEHOCHbIE COCyabl, apTepuanbHble Kanun-
+ | 19PbI NEPeX0AAT B BEHO3HbIS KANMMNAPbI. CreHka ka- | Yepea CTeHku  kanunnspos
S | MUNNAPOB COCTOUT M3 OAHOTO CrIoAl MNNOCKIX KNIETOK 3H- | OCYLLECTBNAITCA oBMeHHble
S | AoTenus (anuTenunaneHas TKaHb). TOMWMHA CTEHKW Ka- | MPOLECCh  MEXOY KPOBbKD U
S | nunnapa ~ 0,005 MM nnn 5 MkMm. B mMemBpaHax KneToK | TkaHblo. CKopoCTb  ABMXEHWUA
8 | CTeHKW Kanunnapos ecTb MHOrOWWCNEHHbIE OTBEPCTUS, | KPOBM B Kanunnsapax — 0,510°

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




Tabnuuya 114.

Kpyrn kpoBoobpalieHus

Kpyr kpoBoo6Gpa-
LeHus

Cxema pBmxeHus KpPOBUW

Bonbwon kpyr
KpoBoobpallueHusi

JleBbIf Xenygouek = aopTta = apTepuanbHbie Kanunnapbl (BEpxHWE |
HWKHWE KOHEYHOCTW, BHYTPEHHWE OpraHbl, CepaevHas Mbllila, MOoa3r)
= BEHO3Hble Kanunnspbl (COBUPAOT KPOBb OT HWKHEN YacTu TyrnosuLLa
W OT BCEX HEeNapHbIX OpraHoB GPIOLLIHON NonocT) = BOpOTHas BeHa (obpa-
3yeT CeTb KanuniasipoB B NeyYeHu, rae NpouCXoauT Ae3MHTOKCUKALUUS KPOBW)
=  BEPXHAS W HWXKHASA nonas BeHa = npasoe npeacepave. KpyroeopoT
KPOBWU NPOUCXOAMUT 38 23 MUHYTBI.

Manbi Kpyr Kpo-
BOObOpalLeHus

lMpaBoe npedcepave = nNpasbld Kenygodek = rnerovyHele apTepuu (npa-
BOE W NEeBOE IEerkoe, rge BeHO3Has KPoBb NEPEXOAUT B apTepuansHyl, oT-
[3eT YIMeKUcnblil ra3 v HacbIaeTcsl KUCNopoaoM) = NerovHble BeHbI
= neeoe npegcepavie. KpyroBopoT KpOBY NPOVCXOANT 3a 4 cekyHab!

Tabnuya 115.

CepaeyHbIin LUKN

nurtenb-
dazbl 7 YKK A KpoB
asbl | lMpencepams | Xenymouk HOCTL tha3bl ABnxeHne kpoBu
| CokpaweHune | Paccrnabnexune Gidie M3 npegcepaunini KpOBb OBWXKETCSH B Xe-
(cuctona) (onactona) ! NyaoYvkn Yepes cTBopYaTthle KaHarnkl
M3 enynodkoB KpoBb ABWKETCS B aop-
I Paccnabnenuwe | Cokpawerve 03¢ TY W NEerodHyo aprepuio (oHa pacxo-
(amactona) (cucrana) : AUTCS Ha [Be apTepun) Yepes nonynyH-
Hble Knanaxbl
1l Paccnabnenwe | Paccnabnexnue 04c Kpose 4acTiiHo 13 npeacepanit nocty-
NnaeT B XeNnynovku

BUONOTKA
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| Perynauus pabotbl cepaua

l'ymopanbHas perynauus

HepeHas perynsuus

napacuMnaruyeckas — cUMNAaTUYeCKas — anpeHanuH — rOpMOH noH K= | |[noH Ca* —
ocnabnsert u YCUNUBAET W yyaljaeT HaAnNoYeYHMNKOB, sameanser | | yyawaer
3ameanser padoTty paboTy cepaua BbI3bIBAET YCUNEHWe pabory paboty
cepaua 1 yyaweHne paboTsbl cepaua cepaua
cepaua

ﬂ,blxaTeanan cucrema
3HaueHue ablXaHus
1. Obecnevenune opraHuama kucnopogom (O,) v UcnonbL3oBaHUe e€ro B OKUCITUTENbLHO-

BOCCTaHOBUTENbHbLIX peakunax.
2. Okuncnexune (pacnagn opraHU4ecKnX CoeauHEHUn ¢ 0CBOBOXAEHNEM SHEPTMU, HECBXOANMON

L8 OCYLECTBNeHUs NpPoLecCcoB X1U3HeaeaTernbHOCTN (hU3nonornyeckux npoLeccos)).
3. ObpasoBaHue 1 yaarneHue us opraHuama usbbitka yrnekucnoro rasa (CO,).
4. YoaneHne HeKOTOpbIX KOHEYHbIX NpoayKToB obMeHa BellecTB. Hanpumep: napoB oAb,

cepoBoAopoha, aMMuaKka U APpYrux ra3oe.

| Bugbl gbixaHua
y !

BHyTpeHHee (rascobmMeH B TKaHAX) — KWCIopo

BHelwHee (rasoobmeH B opraHax) — no- e
( P ) noctynaeT B  KIETKM  TKaHew, ydyacteyer

CTynneHue B opraHnsM Knenopoaa B OKMC/IEHUN OPraHUYECKMX BELUECTB, NPy STOM
v BolfieneHue yrnekvcrioro rasa (CO,) 0CBOBONKOAETCA 3HEprusl, KOTopasi UCMoMb3yeTes

B npoueccax *X13sHeleATelbHOCTW OpraHM3mMoB
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Tabnuuya 116.

,D,blxaTen bHadA CUCTEMa

OpraHbl CtpoeHue DyHKUUK
Bo3pyxo- | Pasgensietca KOCTHO-XPSILLEBOW MNeperopoakoi | YenaxeHue, corpeBaHue (3a
HOCHbIle Ha npaBy W NEBYK MOMOBKHLI, MEOLWME U3BK- | c4eT BOoMblUoro  KonmuyecTea
nyTu NUCTbIe HOCOBbIE XOA4bl, YBENMWYMBAKLLME MII0- | KPOBEHOCHbIX COCYOOB U Xernes).
HocoBas Lazib NOBEPXHOCTU HOCOBOW nonoctu. Hocosbie | OBeszapakueanne (cnu3s 3a-
AONOCTH X0Abl BbICTNAHbl PECHUYHBIM 3nUTenuem, obunb- | AepxnsaeT W obesBpexunsaeT
HO CHabXeHbl KPOBEHOCHbLIMW COCYAaMU W Xere- | MUKpoObl, HernpepbiBHO yaa-
3aMu, BblAenALWUMKN CNn3b nack U3 HOCOBOW nonocTn Gna-
rogaps nNOCTOAHHOMY ABWXKE-
HUK peCcHUYEK)
Hocornotka [MpoBoguT BO3OYX W3 HOCOBOW
NonocTH B ropTaHb
NopTaHb MimeeT Bua BOPOHKKM, CTEHKW KoTopou obpasoea- | [poBeaeHne Bo3gyxa W3 HOCO-
Hbl HECKOMNbkMM xpsllamu. Bxog B roptaHb BO | MMOTKM B Tpaxew. 3awmra
BpEMS TMOTAHUS 3aKpLIBAETCH XPALLEBbIM Haf- | BEPXHUX [AblXaTenbHbiXx nNyTen
rOpTaHHUKOM, yT0ObI YaCTUYKK nvLK He mMornu | oT nonagaHnya nun. OGDBEG—
nonacte B BO3OYyXOHOCHbIE NMYTW. ME}K,D,y Xpsila- | BaHWe 3BYKOB 3a CHET ronoco-
MW TOpTaHW HaxoOATCs CNW3WUCTbIE CKNagku — ro- | BbiX CBA30K
NocoBkIE CBA3KW, NPOCTPaEHCTBO MeXOy HUM Ha-
3LIBAKOT rOMOCOBON Lenksn
Tpaxes MmeeT Bua Tpybku, nepeaHss cteHka koTopoil | CBobogHoe npoxoxaeHne BO3-
obpasoBaHa XpsALWEBBIMA NOAYKONbLaMK, coeau- | ayxa K 6poHxam
HEHHbIMI Mexay coboit cBA3KaMU U MbILUAMMU.
38,11HF|F| CTEHKa Tpaxen MArkas, oHa npuneraet K
NALWLEBoaY W HEe MeLllaeT MPOXOXKASHWIO MULLIK.
BricTnaHa mepuaTtenbHbiM anutenuem

BUONOTKA
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OpraHbl

CtpoeHue

DyHKLMN

BpoHxu

[lBa BpoHxa, 0bpasoBaHHbIE XPAUIEBLIMW KOMb-

UamMu, BEICTNAHHBIE MepLaTenbHLIM 3MUTENUEM.
B nerkux BeTBATCA Ha Menkue BpoHXu, xpsie-
Bble KONbLA NOCTEneHHo ucuesaT. Cambie men-

Kue passeTBneHnsa BpoHxoe — BpoHxuonk!

HdewxeHue Bo3ayxa B nNerkue.
OuuuieHne Bo3ayxa 3a cYeT no-
CTOSIHHOTQ ABWMXEHUSA peCHUYEK

INerkue

CocToaAT M3 Nero4YHbIx Nny3blpbKOB — anbBeosl —
NEeroYvHbIX nyablpbkos, 0bpasoBaHHbLIX Ha KOHUAX
BpoHxoB. CTeHKK anbBeon OnneTeHbl CEeTKOW Ka-
nunnapoe u obpasoBaHkl 04HOCMONHOW aNUTENK-
anbHon Tkaubl. OHa BbiAEnAeT BuoNnornyYecku
AKTUBHbIE BELLECTBA, BbLICTUNANLINE TOHKON
NNEeHKOW BHYTPEHHIOW MNOBEPXHOCTL anbBeorl.
OHa He paeTt cnunartees nysbipekam U obesspe-
HUBAET MUKPOOPraHWamel, NpoHUKawWwue B ner-
kue. «OTpaboTaHHasy nneHka BeIBOAUTCS Yepes
BO3OYXOHOCHbIE NYTK B BUOE MOKPOTbI WA «Ne-
pesapuBaeTca» NeroyHeivMn daroumtamu. CHa-
PYHWN KaKOO0E JIerkoe noKpeito CoegunHnTerbHOT-
KaHHOW fie2oyvHol nneepol. BHYTpPeHH:AN cTeHka
rPYAHOW MNOMOCTM  BkICTNAHa  MPUCTEHOYHON
nrespon

B nerkux ocyliectBnaeTcs npo-
Liecc razoobmena.

Jlerkve sBRNAOTCS OpraHoM Bbl-
heneHus, Bbigensas soay, yrne-
KUCINbIV ra3 u HekoTopble gpyrve
npoaykThl 0BMeHa BeLecTs




Perynaumsa gbixaTenbHbIX OBUMXEHUN

HepeHasn perynsaums

l—l

——3

MNymopansHas perynauus

Y

BO3AEWCTBUIA, a TaKkxKe

Apyrnx chaktopor

[bixatensHeli LeHTp (LeHTp
BOOXA W BbI4OXA) HAXOAWUTCH B
NpoaonroBaToM OTAene
ronoBHoro moara. Patota
ObIXaTenbHOro UeHTpa 3asucuT
OoT BoneBbIX N TEMNEPATYPHbLIX

apTepuanbHOro OaBneHuA,
NeKapCTBEHHBIX CPEACTB U

Kopa 6onbLuunx

nonyLapui ronoBHOro
MO3ra rnossonseT

NPOU3BONbHO
3ajepxuBarh,
M3MEHSATL PUTM

u rmy6uHy AbixaHus

Mpu yBENUYEHNIN B KPOBU
KOHLEHTpAaLUKUu yrreKkncroro rasa
(CO,) Bo36yaUMMOCTb AbIXaTenbHoro

LeHTpa nosbiWwaeTcs — AblxaHue
yyawaerca. [Mpn yMmeHbLUeHun
koHueHTpauum CO, Bo36yaMmMocTb

AbIXaTernbHOIo LUeHTpa CHMXaeTCH

NMuweBa putTernibHaa cucrTtema

MuuwesapeHne — 370 CMOXHBIA NPOLECC, B XO4e KOTOPOro MOCTYMWBLLAS B OPraHn3mM nuiia
NnoABepraeTca MexaHU4eckon u XxuMuyeckon obpaboTke, BcacklBaHWe nepepaboTaHHbIX BELECTB
B KPOBb U BbIENEHNE HapyKy TBEPAbIX HEMepeBapeHHbLIX OCTaTKOB.

JdTanbl NULeBapeHns

MexaHuueckas obpabotka nuum.
MpoucxoanT B pOTOBOM NOMOCTU — U3MENBHEHWNE NULLIM (NEPEXKEBBIBAHNE) N YBNAXHEHWE

L]

Xumurueckas obpaboTka nuLLK.
MpoucxoanT Nop AeNCTBUEM NILLIEBAPUTENLHBLIX COKOB B pAa3nuYHbLIX OTAenax
MULLEEBAPUTENBHOM CUCTEMbI
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MuweBapuTensHas cucrtema

OTaen

OpraHbl, CTpOEHUe

DYHKUMN

Poto-
Bas no-
NnocTh

..3y5bl 32: 4 pe3ua, 2 knuika, 4 manbix 1 6

DONbLUMX KOpEeHHbIX 3yOOB Ha Kaxaoi
YEenKCTH.

A3blK — MbILWEYHEBIR OpraH, MNOKPLITHIN
CNM3UCTON 0GONOYKON.

CnitoHHBIE Kenesbl (3 napel): OKonoyL-
Hasi, NoAbA3LIMHAS, NoAYentocTHas

B poToBOi NONoCTU Nuia NoABepraeTca Mexa-
Hu4eckol 06paboTke — NepexeBbiBaHUIO U CMa-
yueaHuio cnwoHoih. CnoHa obesBpexuBaer,
cMaqusaeT 1 00BoNaKMBaeT KyCOYKM MU, ob-
pa3ys nNuLeBol KoMoK. B poToBoit nonoct noY-
TW He MPOWCXOAWT BCAackLIBaHWSA NUTATENbHbIX
BELLECTB. f3bIKk — OpraH BKyca U peyu

[ noTKa,
nuLe-
BO/,

BepxHsas 4acTb NWLIEBApUTENBHOMO Ka-
Hana npeacraenseT cobol Tpybky anu-
Hoi 25 cm. BeicTriaHa nnockuM anute-
nvem

MpornatbiBaHWe nWLLKW, NpoTankuBaHue nuile-
BOro KOMKa B xenynok Gnaropaps nepuctansTu-
ke (BoNHO0Gpa3HbIM COKPAaLLIEHUSIM CTEHOK)

Keny-
Jalol

PaCLIJMpBHHaH HYacTb nNULLEBapUTEribHO-
ro KaHana, HanomuHawowas 6Gonbluyo
rpywy. Bmectumoctsto 0o 2-3 n. CTeHku
COCTOSAT W3 MAaAKoA MbIWEYHON TKaHW,
BbICTNAHLI  CMW3WCTLIM  BMUTENKUEM,
CKNagKn KOTOPOro copep:at okono 35
MIH Xenes

B skenyake nulla nepeMelunsaeTcsl 3a cHeT co-
KpalLLleHUs CTeHOK W Janee rnogBepraeTcs nwi-
LesapeHuio. depMeHT enyaka nencuH pactie-
nnset 6enkut Ao NenTUAOB, NUNAasa — XUpbl MO-
noka. Peakumns xenygka kucnas. B kenyake
4acTUYHO BCACKLIBAKOTCH BOMA, MTIHOKO3a, aMUHO-
KMCNOTbI MONMOYHBIX BENKoB, MUHEparbHbIE COMnK

Knwey-
HWK

[eeHaguatvnepcTHas kuKa — Havanb-
HbIA OTAES TOHKOrO KULLEYHWKA ANUHON
ao 15 cm (ABeHaguate naneues — nep-
CTOB, CMNOXEHHLIX B psf). B Hel oTkpbl-
BaAKTCA NPOTOKN MOMKENYO0HHON Kerne-
3bl U Ken4yHoro nysbipsi. KenesucTolin
anuTenuin BbipabaTkiBaeT KULLIEYHbIA COK

B ToHKOW Kkuwke nepesapusaetca 80% Genkos,
noyti 100% >kuMpoB ¥ yrnesopos. GepMeHT coka
NOAKENYA0YHON Kenesbl TPUMNCUH pacluennsieTt
BGenku 00 aMUHOKUCNOT, nunasa — »Upbl 40 rMmid-
LepUHa M XUPHbIX KUCNOT, amunasa — yrnesobl
A0 rMHoKo3bl. Peakums cpeapl LenoYHas
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Otoen

OpraHbi, cTpoOeHune

PyHKUMMN

Kniey-
HK

TOHKMIA KULLIEYHUK — camas OnNnHHas

YacTb NULLEBapPUTENbHOW TRYOKKU A0
6 M. OBpasyeT B GPIOLLIHON MONOCTH
MHOro netens. Crnnanctas obonoyka
BblpabaTbiBaeT KWLUEYHbIW COoK, 06-
pasyloT MHOXECTBO BOPCUHOK, yBe-
NMYMBAIOLLMX NNOLWaab nepesapu-
BalolWen 1 BcackiBaloLEn nosepx-
HocTh. K BOpcWMHakaM nogxoaat
KPOBEHOCHbIE W  numMdaThyYeckne
kanunnapel. CreHkn o06pa3oBaHbl
rmagko MbILEYHOW TKaHbO, Cho-
cobHOl K nepucTanbTUHECKUM OBU-
HEHUAM

HMIJ_[EBapBHME naeT B gBa arana:

| — nonocTHoe nuleBapeHve, NPOUCXOAWT pac-
LenneHMe BELUECTB NOA BNMAHWEM NULLIEBapwu-
TenbHbIX COKOB B nonoctu kuwsu.ll — NPUCTEHO4Y-
HOe NuLLeBapeHne — nuTaTensHele BelecTsa ne-
peBapuBaroTCa Ha mMemBpaHax BOPCUHOK, Ha KO-
TOPbIX HaxoouTcs BOMNbLIOE KOMMMYECTBO MOTMEKYN
thepmeHTOB. BeackiBaHve BeWwecTB B OCHOBHOM
NPOUCXOAUT B TOHKOM OTAene KulleuyHuka. Amu-
HOKWMCITIOTEI, [TIHOKO3a BCAaCbliBAaEeTCA B KpPOBb {B
KPOBEHOCHbIE Kanunnspbl BOPCUHOK). Muuepw-
Hbl, COMK XKMPHBIX KWUCMOT BCACLIBAKTCS B NUM-
chaTudeckue Kanunnsapsl BOPCUHOK. Takke Yepes
BOPCUHKM KWLLEYHWKa BCAcbiBaOTCHA BOAd, MUHE-
panbHble BellecTsa

Cnenas KUK — Yy4acToK MEXay TOH-
KON W TONCTOW KWLLKOW, umeeT hopmy
MeLLKa 1 YepeeobpasHbId OTPOCTOK 8—
16 cm — aneHauKe.

NumdpaTMyeckne KNeTkn NpUHUMAaOT y4acTue Bo
BCEX 3aLUMTHBIX peakuusix opraHuama. Mpu nona-
OaHuK B anneHguke HenepeBapeHHbIX OCTaTKoB
NALLIM BO3HWKAET BOGnaneHne anneHaukca — 3a-
BbonesaHue anneHanunT

ToncTbil KUWEYHWUK, KOHEYHLIA OT-
Aen  nuuieBaputensHol — Tpyoku,
uMmeeT anuHy ot 1,5 go 2 m, gwva-
MeTp B 2-3 pasa Bonblie, 4em Yy
TOHKOW  kUWKK.  BeipabateiBaer
TONbKO cnuab. [Mpamas Kulika 3a-
KaHYMBAETCHA aHarbHbIM OTBEPCTU-
em

B Ttoncro# kvke oBpas3yloTcs KanoBble Macchl,
KOTOpble BbIAENAKTCA Yepe3 aHanbHOe OTBep-
cTve. JTOT npouece 3aHumaeT okono 12 Y., 3a aTto
BpeMs NPOUCXOANT BCACLIBAHWE BOAbI, BUTAMUHA
K v MuHepaneHbiX BellectB. Kenesbl TONCTOrQ
KULIeYHUKa BhipabaTthiBaloT cnusb, obneryaLuyro
npoxoxaeHue KanoebIX Macc. bakrepun Toncroro
KULWEYHWKA pacLUennAiT KNeT4yaTKy U CUHTe3NpY-
0T BUTaMuHbLI rpynnbl K u B. YMeHblweHne unu
yBenuyeHve 4ucneHHoctu 6akTepuii Bbi3biBaeT
PacCTPOMCTBO KULLEYHUKA

BUONOTKA




576

bHONOIHA

Tabnuuya 119.

MuweBapuTenbHbIe Xerne3bl

Muwesapu-
TenbHbIE
wenesbl

CrtpoeHue

DYHKLMMU

Kenesbl
Kenyaka

Menkve (ogHOKNETOYHBIE) Wene-
3bl CITU3NCTOrO aNUTENnA Xenya-
ka. OgHu kneTku BbipabaTteiBaloT
CONAHYHO KNCINoTy, apyrue it
hepMeHTBl U MYKOWAHEIA CeKpeT
(cnuab)

BhipabaTkiBaloT KenydouHell COK, codep-
Hawmrin ConAHYK KACnoTy. PepMeHT nerncuH
paclennaeT cnoxHele 6enku oo bonee npo-
CThIX, NUnNasa — XUupbl MONoka. Cnusb 3aun-
LwaeTt 0bonouky Kenyaka oT MexaHM4ecKux u
XUMUHECKUX pasfpaXeHunit

Momkeny-
AoYHas
xeneaa

KpynHaa xenesa rpo3abeBuaHON
chopmel, 10-15 cm gnvHol. Pasge-
neHa neperopoakamMm Ha HECKOMbKO
ponek. OCHOBHas Macca xeneabl

| BbIAENAST XKeNYA0o4HbIA COK.

BripabatbiBaeT NomkenyaodHeld COK, KOTO-
pbliA MOCTYNAET B KMLIEYHWK WU y4YacTByeT B
npoLecce nuileBapeHus

[MevyeHb

Caman kpynHas nuuesaputernb-
Haa xenesa, maccoin ao 1500 r.

CoCTOMT M3  MHOFOMUCIEHHbIX
HenesncTbiX KNneTtok, mMexay Ko-
TOpBEIMW  HaAXOAWUTCH  coedWHWU-

TenbHasa TKaHb, XenyHbie NpoTo-
KA, KPOBEHOCHBIE W NumaTuye-
ckne cocyabl. XKenvHole npoTokuW
OTKPLIBAKITCH B XEnuHbi  ny-
3bipb, rae cobupaetcs Kendb,
enuyb — XUOKOCTh XEenToBaToro
Mnu 3eneHoBaToro useta, coO-
OepnT 0De3BpexeHHbIE TOKoWY-
Hble BellecTBa, MMeeT ropbKui

| BKYC U LLIENIOYHYIO PeaKLMI0

BuipabaTbiBaeT wenys, KoTopasa ckannvea-
€TCS B XeNYHOM My3bipe, U3 KOTOPOro NocTy-
naeTt no NpoToky B KuleuyHuk. enys co3na-
eT LEenovHyo cpeay B KULUBYHUKE, akTUBW-
3upyeT [encTBUE nuleBapuTenbHblX dep-
MEHTOB, yCUMBAET COKOOTAEeNeHue nomke-
NYOOYHOW Xeneskl, pacllennaeT XuWpbl Ha
Kannu obneryas ux nepesapviBaHue, CTUMYy-
NMpYeT COKpaleHVe CTEHOK TOHKOro KuLleY-
HWKa, 3afepXXnBaeT rHUMOCTHbIE NPOLECCEl B
KnweyHuke. BapbepHas OYHKUUA MeYeHn
3aknodaeTcs B 06e3BpexnBaHMn TOKCUYHBLIX
BELLECcTB KpoBW. B neveHu rmiwokosa npespa-
LiaeTcs B rMUKOreH, Nof BO3AENCTBUEM rop-
MOHa MHCYNUHa




OOMeH BelecTB U 3Heprum

ObmeH BellecTs — 3TO CNoXHas uenb ﬂpeBpaLLlBle‘Iﬁ BElecTB B opraHnaMe, Ha4wuHan
C MOMEHTa NOCTYTIIIeHUA U3 BHELUHen cpeikbl 4 KOH4ad yganeHmem KOHeYHbIX Npo4yKTOB pacnaga.

ObmeH

v y

Inacruyeckuin obmeH (accnmunauun) —
NpoLECC YCBORHUSA BELLECTB U3 cpefbl
M CUHTE3 Ha X OCHOBE CODCTBEHHBbIX,

CBOWCTBEHHbLIX [JAHHOMY OpraHn3my.
Mpouecc uageT ¢ 3aTpaTon IHepru.
lMpeobnapaeTt B MONOLAOM BO3pacTe

JHepreTrnyeckuin obvep
(anccumunaumnsa) — npouecc pacnaga
CNOXKHbLIX BelecTs Ha Bonee npocThle.
[Mpouecc naeT ¢ BbiAeneHneMm aHepruum.
Mpeobnagaet B NoXuNom Bo3pacre

Perynsauua o6MeHa BeWeCTB U 3HEPrum

['ymopankHas (3HOOKPUHHBIE Kenesbl) —
Hepsras (UeHTp — runoTanamyc) — B perynsauuy yyacTeyioT ropMOHbI, BNUSAS
perynvpyeT obmeH Beulects, Genkos, Ha NPOHMLEEMOCTb MemMbpaH, akTUBKU3K-
KMPOB, YIMEBOAOB, BOAbLl, MUHEpanb- pya (PepMeHTaTVBHbIE CUCTEMbI Opra-
HbIX coneit, o6MeH Tenna u noTpebne- HW3Ma, TeM CambiM BNUSA Ha paboty op-
raHoB, CMCTEM OpraHoB W oOpraHuama
HVEe NULLN 8 LS HOM
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////

OOmMeH BeLlecTB B OpraHusme

BeuiecTtBa, U nocTynawwe B

!

Kucnopon Bona J m;ua\‘

Nerxue Mnaswma Benku Kupb! Yrnesoabl
KpoBb TKaHu

P AMUHOKUCNOTSI FnuuepuH [Miokosa
TkaHu KneTku W XUPHbIE P

KneTtku knenoTbl ||| MukoreH || Miokosa
Knetkn ||Pactsopenue /\ B Ne4eHun B KpoBu
CuHTes
il s, ngcme B || Nocrpoetue || Mepeobpaso- HOBBIN P
MMH‘H i ApYymx BaHVIE B KUPbI KNPOB rmnioko3a
P BELUEeCTB 6enkoB n W rnukorex \
opraHonaos . / : . v
—— MnukoreH | | 3anacHoi | Mpoc) onnenne
= KUP
Pacuiennexve \/ )
} =g miokosa | | co, || H,0 SHeprust
CO; H.0, OHeprus v '
BbIBOIUTCS MOYEBVHA,
yepes BbIBOAATCA Paciuennenye
nerkue Yepes MoYku \
1 KOXY CO: H,O || OHeprus |




Ta6nuua 120. ButaMmuHbi

ButamuHbl — opraHnyeckue sellectsa, obnagalolime BeICOKON Buonormyeckon akTMBHOCTLIO,
CUHTESUpYKOLWKMeCA B opraHMame 1nn nocrtynawliue c I'IIfILLI,EI?I., Heoﬁxo,qmmme Ons HopManbHOro obmeHa

BellecTB. | |

BopopactBopuMbie XvpopacTBOpyMLIe
C — ackopBuHoBas KkucnoTa A — peTtuHon
B1 — tnamuH D — kansumdepon
B2 — pubodonaeuH E — Tokoepon
B6 — nupogokcuH K —= hynnoxuHoH

B12 — ynaHokobanamuna
PP — HMKOTUHOBAS KUCnoTa
1. TunoButamnHoa — (BUTaMWHHAA HEAOCTAaTOYHOCTL) — DONe3HeHHOEe CoCcTosHUE,
BO3HMKAIOLLEE NpK He4OCTaTOYHOM NOCTYNNeHn BUTaMUHOB B opraHnamM (3abonesaHue — aBUTaMmmuHo3).

2. [nnepaButaMmMHO3 — UHTOKCMKaUWS, BbldblBaemasa NpueMom pes3ko MOBLIWEHHbIX 03
BUTAMHWHOB.
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Tabnuuya 121.

MouyeBbigenuTenbHas cucTtema

KaHarn

OpraHsbl CrpoeHue DyHKUUA
[MapHble opraHbl 606oBUaHON opMbl | ABNAKTCA rNaBHLIMKM OpraHamMi MouveBkife-
(macca okono 150 r). Kaxpgas nodka | nuTenbHOi cuctembl. Yepes novkn ¢ Mo4oii
nokpsiTa oGonoykamu: COSOUHWUTENb- | BEIAENSIOTCA W3NULLKKM  BOALI, NWLLEBapu-
HO-TKaHOW U XKUPOBOW TenbHbIX COMel, yaansaTcs NeKapcTBEeHHLIE
npenapatel, S4bl U Apyrve BellecTBa, He-
HYXHbIE OpraHnamy
HapyxHo-kopkoBbIA cnoil (B Hem | Mpoucxogut obpasoBaHMe NEPBUYHOI MOYK
pacnonoxeHbl HedpoHbl). EanHuuen
Mouku CTPOEHWSI NOYKU SBNSETCH HehpoH
BHyTpeHHniA cnon — mozrosBon (B | Mpoucxogut obpasoBaHie BTOPUYHOR MOYK
HEM HaxoAsTCsi NOYEYHbLIE KaHarblibl)
[MoveyHas noxaHka — NONOCTb BOPOH- | BTopuyHas mova no TpyBodkam nupammaok
KoBuAaHoOM hopmel cobupaeTtca B nodYeyvHoil noxadke. OTTyAa
OHa MNPOBOANTCH B MOMETOMHUK
Bopota nodvek — BorHytasi ctopoHa | O4ulleHHas KPOBb BLIBOAWUTCH 4Yepes noved-
MOYKWU OT KOTOPOW OTXOAWT MOHYETOY- | HYI0 BEHY
HUK |
Moue- MapHele Tpybku 30-35 cm anuHom,
TOYHWMKM | obpa3soBaHbl rnaako MyckynaTypo#n, | o HMM MoYa OTBOAUTCH B MOYEBOW MY3bIpb
BbICTIIA@HbI AMUTENVEM
Moueson | MyckynbHbeIl Mewwok cnocobeH yeenu- | Mova ckannueaeTcs B TeyeHue 2-3,5 4 Ao
ny3blpb ymBaTk cBol 06vem B 300 pas obbema okono 200-300 mn
Mouenc- | MyckynbHass Tpybka, BbICTNaHHas
nycka- ANUTEeNUeM, 3akaHuMBaeTCs MOuenc- | o
¥ bIBEJEHWE MOUM BO BHELLHIOW Cpeay
TeNbHbIA | NyckaTernbHLIM OTBEPCTUEM
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NMokpoBHaa cucrema

Tabnuya 122. Koxa
Cnowm Koxu Crpoenue DyHKLMKU
Pa3BunBaeTcA M3 3KTOAEPMbI U COCTOUT M3 | 3alluTHas:
MHOFOCMORHOIO SNUTEnus, NOBEPXHOCTHLIE |« QT NPOHWKHOBEHWA GOHGSHETBOD*
KMETKM KOTOpPOro OTMUpatoT. [1oA CroeMm | ypix GakTepuid
. | OPOrOBEBLUMX KNETOK PACMONOXeH CMOW |4 OT MeXaHWYeCKUX M XUMUYECKUX
HapyxHbii | yysbix kneTok, conepxalLmMx MenaHuH BO3NECTBUI
CrnoiA -
ANMASPMMC « NUIMEHT MenaHMH 3almliaeT ue-
noBeka OT ynbTpaduoneToBbiX Nyyei
N NpuaaeT KoXe KOPWYHEBbIn LBET BO
Bpems 3arapa
« BblpabaTbiBaeT BuTamuH D
PasBuBaeTcst M3 Me304epMbl U npeacTae- | TepMoperynaTopHas: npu paciupeHun
neHa BOIOKHWUCTOWU COEOAWHUTENBHOW TKa- | kanunnaposB Tenno BbiAendaeTcd, npu
Cobtoai.. | B 3peck HaXoAAaTCsA PeuenTopbl, canb- | cyxeHun — coxpaHseTcs. Yepea Koy
1o Kona _| B 1M MOTOBbIE Kenesbl, BONocsHbIe Ny- | repgercs 4o 80% Tenna
nepma KoBHUUbI — (PONNUKYIEl, KPOBEHOCHbIE W | BuinenutensHas, AbixaTensHas, yyB-
numdgarudeckue cocyabl cTBUTENbHAg., 3aluuTHas: cano canb-
HbIX JKefe3 cMasbiBaeT KOXY 1 BOMOCHI,
3awmLIas nx ot MuKkpobos
MogkoxHan | Camelin rnybokuii crnon koxu paseueaeTtcs | OHa CNyKUT «NOAYLIKOW», 3allnLialo-
Xuposas u3 mesogdepmbl. lNpeacraBneHa pbIXoOW | WeW OT MexaHWYeCKUX BO3OeWCTBMIA
KnertyaTka | COeaAMHWTEeNbHOM TKaHbH, C KUPOBLIMKW | M3BHE, TEenou3oNUPYIOLLMM  CroeM,
nonskamm «CKNaaoM»  3anacHbIX NUTaTENbHbIX

BELWECTB U SHEePrn

BUONOTKA
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Tabnuua 123.

Pa3mHOXeHWe U pa3BuUtue

yerioBe4eCKoro opraHm3ma

DPYHKLMN NONOBOU CUCTEMBI

1. OBpasoBaHue NoNoBbIX KNETOK — FAMET: MYXCKMX — CNEPMATO30MA0B U JKEHCKUX — AHLIEKNETOK.
2. ObpasoBaHue ropMOHOB.

3. PenpogyktueHas (getopogHas) yHKUUK.

lNMonoBas cuctema 4yesrnoBeka

OpraHb! |

CTtpoeHue

| DyHKUMU

My:kckasi nonoBas cucTema

CeMeHHVKN — HaxoaaTCs B KOXHOM MEeLLoYKe —
MOLLOHKE, UMeloT NPpuaaTku

B cemeHHuKkax obpasyloTes cnepmaro-
souabl. OHK BbipabaTbiBalOTCA B MYX-
CKOM OpraHvW3mMe ¢ MOMEHTa CO3peBa-
HUA U OO KOHUA XM3HW. Temnepartypa,
Heobxoavmasa ans oGpasosaHva cnep-
MAaTO30MA0B, AOMKHA BbITh HUXE Tem-
nepatypsl Tena. BelpabaTuiBaloT myk-
CKOW NONoBOM rOPMOH — TECTOCTEPCOH

BHyT-
peHHKWe

CeMeHHbIe NPOTOKW — CMUBAIOTCA C MPOTOKa-
MU NPUAATOYHLIX MOMOBLIX XKenes (npeacra-
TenbHan enesa, Kynepoea enesa, cemMeH-
Hble My3bIpbkK) W BNagaKwT B MOYencnycka-
TenbHLIM KaHamn, KOTOPbIA MPOXOAUT BHYTPW
NOJIOEOro YneHa

ObecneynBaioT NpoABMKEHVE Crnep-
MaTto3ouaoB, B HUX  NPOUCXOOUT
CMeLUMBaHUe CrnepMaTo3ouaos ¢ Cek-
peTtaMu NpUOaTOMHbIX MOMOBLIX Xe-
nes, obpasysa cnepmy

MpeacratensHan xenesa — BblOenseT cneuu-
aneHbLINA ceKpeT, cMelumBanch C KOTOpLIM Cnep-
maTtosomuabl obpasyloT cnepmy. 1 cM’ cnepmbl
copepxut oT 60 Ao 20 MAH. cNepMaTo30Uaos —
MUKPOCKOMWUYECKUX NOOBWKHBIX KIETOK

CekpeT npencraTenbHol  enesbl
obecneynBaeT  KU3HeOeATEeNbHOCTb
CNepMaTo30UA0BR B CEMEHHOM XKMUAKO-
CTW, CO30aBasd LLENoYHYo cpeay
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Mymcxan nonoead CUCTeMa

Monoeown u4neH obpasoBaH newepu-
CTbIMU Tenamu, BHYTPU KOTOPbLIX Mpo-

CI'IOCOGCTBYBT NMPOHWMKHOBEHWKD CNepMbI

pexoasLlyl B MartouHyl Tpyby, Bbl-
CTNaHHYH peCHW4YHbIM anuTennem

HapyxHble | XoauT MoYeucnyckatenbHblid  kadan, | BO Bnaranuiie
BbIBOAALMA MOYY U CNEpMY HapyxKy ua
opraHvuama
MolLoHKa — KOXHbIe Me oYKW, B KOTO-
MopnepnBaloT K1 3alMLLAT CEMEHHWUKK
PbIX HAXOAATCA CEMEHHWKN
XeHcKas nonoBas cucrema
AndHWKKM copepKaT CKONNeHus cneuu- | B HUX pa3BMBatOTCH XKEHCKME NONOBbLIE
anbHbBIX  NYy3bIpkOB —  ONMKUKYN. | KNETKM — SluekneTku. B oTnuyue oT
B fau4HMKE HOBOPOMNAEHHON AEBOYKM | MYXYUH, Y WKEHLUUH SAUEKNeTKH co3pe-
HaxoaMuTCs BeCb 3anac AWLEKNEeTOK — | BatOT C MOMEHTA MOMOBOW 3PENOCTU U 40
okono 500 000. M3 Hux co3peBaeT BCe- | HACTYNNeHWs MeHonay3el. BoelpabaTtbl-
ro 400-500, AUeKneTKW CO3PEBAIOT | BAKT KEHCKUE NOMOBLIE TOPMOHbLI — 3CT-
B chonnukyne poreH U NporecTepoH
MaTouHble TpyOel. Kaxaslil AMuHKK no- | NpoaBvikeHue SuLekneTkn B maTky, tna-
BHYTpEHHWE | rpyxen B BaxpomuyaTylo BOPOHKY, ne- | roaaps ABWKEHMIO PECHUYEK, PECHUHHO-

ro anutenuAa. CospeBas, suLeKneTka
BbIXOOUT U3 AWYHUKA B OpHOLWHYHO no-
NnocTb — NpoucxoauTt osynaAuus. Onnogo-
TBOpeHue obblMHO npoucxoauT B Tpybe
Ha MonoBWHE NYTH OT SUYHUKA K Matke,
ecrnv OnnoAOTBOPEHMA HE NPOU30LLNO,
sIMLEKNeTKka pa3pyLwlaeTca npu NpPoXoX-
AEHUU Yepes MaTKy

BUONOTKA
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YacTtk V. XKuBkie opraHu3mbl

Tabnuya 1. CBoncTBa XMBbIX OPraHN3mMoB
CeoncTBa
KUBbIX XapakrtepucTuka
OpraHuzmoB
EauHcTBO B »wuBbix opraHnamax 98% xumudecKkoro coctasa NPUXOLUTCH HA YeTblpe ane-
XUMMUYECKOTO | MEHTA: yrnepo, KUCNopod, a30T U BOAOPOA, KOTOpbie 06pasyoT KpynHbe op-
cocrasa raHu4ecKre Monekynbl — 6enKkn, XKUpbl, YreBogbl, HYKNEVHOBbLIE KWCNOThI
EAWHbIA NpUHLUMN
CTPYKTYpHOIN KneTo4yHoe CTpoeHWe BCEX XKMBbIX OPraHW3MOB
opraHusauuu
[lBiKeHHe I'Iepemel.ueﬁue opraHuamMa unu YacTteil opraHnama B NPOCTPAHCTBE
(y pacTeHui gBmxeHWe Kk cBeTy — hOTOTPOMU3M)
Bce xvBbIe opraHnamMel cnocobHel K 06MeHy BELLECTB C OKpyKaloLen cpeaon,
OBMeH nornowlas M3 Hee BelwecTsa, HeobxoaumMbIE OpraHuamMy W Bbidenss NpoaykThl
BELLECTR KUBHEAESATEIBHOCTK.
W SHepri MNuTaHne — nornoweHue v ycBoeHue nuTaTensHLIX BEWEeCTB.
ﬂb!xaHME — nornouleHne Kncnopoaa v BblgeneHne yrnmekncnoro rasda.
Buigenexue — yaaneHue u3 opraHmuama noboyHbIx NpoaykToB obmeHa BELECTB
Poct YBenuyeHne pasMepoB U Macchl Tena, CONpoBOXKaaloLeecs pasgutmem
Heobpatumoe HanpaeneHHoe nameHeHue 06LEeKTOB KWMBOW MPUPOLbLI, COMpo-
Passutue BOX/18ETCH KONMWYECTBEHHbIM 1 Ka4YeCTBEHHbIM U3MeHeHWem obbekTa (ocobn).
VHausuayansHoe passutme — OHTOreHes, UCTOPUYecKoe passuTue — dunoreHes
PaamvHoxkenue | BocnpowasegeHue cebe nogobHbix. MNonoeoe v Becnonoe pasmHoXeHue
HacnencteeH- | CnocoGHOCTE OpraH43MoOB nepefaBaTh CBOW NPU3HAKM U (hyHKUMKM chneayto-
HOCTb LWmM nokoneHnam. OBycrnoBneHa HanMunemM eanHoro reHETUYEeCKoro Koga
WamenumBocTek | CnocoBHOCTE opradu3amoB npuobpeTaTk HOBLIE NPU3HAKW M CBOWNCTBA




CnocoGHOCTE OTAENbHbIX KNeTOK, TKaHel W OpraHnamMoB U3MeHsATb CBOe CO-
CTOSIHME, pearupysi Ha BO3ASNCTBUE BHELIHNX U BHYTPEHHUX pasapaxuTenel

CnocobHocTb OpraHnamoB nogaepxnBath NOCTOAHCTBO CBOEIN0 XMMU4eCKo-
Camoperynauus ro coctaea WM (yHKUMA (HanpvMep: MNOCTOSIHCTBO TemnepaTypsl Tena),
B HEMNPEPLIBHO MEHSAILLMXCA YCIIOBUSX OKpYKaloWed cpefbl — romeocTas

PasgpaxumocTke

Tabnuua 2. YPOBHM opraHmnsauunum XUBOU npupoabi
YpoBeHt XapakTepucTuka
opraHm3admm P ¥

Ha aToM ypoBHe BnepBsble NOABNSAETCA pasnuyue MeXay X1UBOIM U HEXUBOI
npupoaocit. Xueble 06bEKTHI XapakTEPUIYIOTCS Hanu4MeM KpyrnHbIX opra-
HUYECKMX MONeKyn — 6enkoB, YrneBodoB, KUMPOB, HYKNEUHOBbLIX KUCMOT. Ha
MonekynapHbIii 3TOM YPOBHE HaYMHAKTCS NPOLECCHl XU3HeAEeATeNbHOCTU OpraHWsMa —
oBMmeH BelLecTs W aHepruu. MayyeHnem MOnekyrnspHoOro YpoBHS 3aHWMa-
loTcs Buoxummns, Guocbrsmnka, uccneayeTcs XMMMHeCKUid COCTaB »UBLIX opra-
HU3MOB. XapakTepeH Ans AoKNeTOYHeIX OPM MU3HK — BUPYCOB

OpraHu4yeckue BeLIeCTBa, 00pa3yraT KINETOMHbIE CTPYKTYPLI. KneTka senseT-
CA CTPYKTYPHON U DYHKUMOHANBHON €ONHULUEN KMBOTO, 31EMEHTOM MHOrO-
KMEeTOYHbIX OpraHuamoB WNW OTAEeNbHbIM OpraHnsaMoM. KccnegosaHuem
KMeTKW 3aHMMaeTCs Hayka UMTONOrud, MaydyaeTcs cocTaB, CTPOSHUE U KWU3-
HEeLEATENEHOCTDL KNETKW. XapakTepeH Ans GakTepuil, NpocTelWwnX, OaHO-
KNeTOYHBIX BOAOpOCHEN

KneTouHblia

KneTtku, cXofHble No CTPOEHU, (PYHKUMAM U NPOUCXOXAEHUIO, 0BpasyloT
TkaHesbIn' TKaHb. Ha TkaHeBoM ypoBHE M3y4aeTca cTpoeHne, yHKUnM n mHoroobpa-
3ve TkaHen. XapakTepeH Ans KUWeYHONONOCTHBLIX

1YacTo NponyckatoT TKaHEBbI W OpraHHbI YypoBEeHb OpraHU3aLnm u3Hu. B aTom criyyae nocne
KINeTo4YHOro cpasy UAeT OpraHu3MeHHbLIN YPOBEHb.
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OpraHHbIiA

Obpasyetcs B pe3ynktate CTPYKTYPHO-YHKLMOHANLHOr0 oBbequHeHWA He-
CKONbKUX TUMNOB TKAHEMN, BLINOMHAIOLMX BMECTE PAL KU3HEHHO BaXKHbLIX (DYHK-
Luin. Ha aTOM ypoBHE U3y4aloTCH OpraHbl, UX CTPOEHUE, (hYHKUMK. XapaKkTepeH
[ONS BLICLUMX PACTEHWIN W KUBOTHbBIX

OpraHnameHHbIn

OpraHuaM npeacTaBnaeT coboil UENOCTHYI0 OAHOKNETOUHYIO UNKU MHOroKne-
TOYHYIO XUBYKD CUCTEMY, CMOCOBHYIO K CAMOCTOATENbHOMY CYLLIECTBOBAHMIO.
B cnyvyae MHOrFoOKNeTo4YHOro opraHm3ama — 370 COBOKYMNHOCTL PasnnyHbIX Op-
raHoB, 06pasyoLLMX CUCTEMbI OPraHOB, BbINMOMHAIOWUX XKUSHEHHbIE DYHKLAK
opraHuaMa. Ha opraHu3aMeHHOM YPOBHE U3y4aloTCsl MPOLECCHl, MpoUCXoas-
Lue B opraHuaMe, a Takke Mopdonormyeckre v aHatoMuyeckne ocobeHHoCTH
CTPOEHMUA, NPUCNocobneHHOCTb K cpeae obutaHus, 0CObeHHOCTH NOBEAEHWS

MNonynsaumMoHHO-
BUOOBOW

OpraHuambl, CXOAHbIe M0 OfpeaeneHHeIM  KputepusmM, obpasyioT  BuA.
CaBOKYMHOCTL OPraHuaMoB ofHOro BuAaa, obbennHeHHaa obmum Mectom obu-
TaHus, cosnaeT nonynauunio. Ha atom ypoBHE AENCTBYIOT 3aKOHLI BHYTPUBUIO-
BbIX OTHOLLIEHWIA, OCYLLIECTBISIOTCA NPOCTEALLINE 3BOMIOLUMOHHLIE Npeobpa3sosa-
HusA. Mayyakotes dhaktops!, BRWSIIOLME HA YWCIEHHOCTH NOMNYNASUMM, 3aKOHO-
MEPHOCTU AHEPreTUYECKMX KpYroBOpPOTOB, Npobnembl coxpaHeHus BuaA,
OUHAMKWKA FeHEeTUHECKOro cocTasBa Nonynsiyuia u ap.

BuoreHo-
LIEHOTUYECKIA

COBOKYMHOCTb OPraHU3MOB Pa3HbIX BUOOB M PA3NAYHON CHOXHOCTA OpraHusa-
LMK, oOKTaOLLMX Ha ONpeaerieHHOW TePPUTOPUKA BO B3aMMOCBA3N C thakTopamu
OoKpy:KarLei cpebl (abuoTudeckumy aktopami). Ha aTom ypoBHE U3yda-
0TCS B3aMMOOTHOLWEHWUS OPraHn3mMa 1 cpenbl, B3anMOOTHOLLEHWSI OpPraHu3MoB
APYr C APYroM, MUrpaLun OPraHuamos u T. 4.

BuocthepHbIin

CoBokynHocTk BceX DMOreoueHo3oB, MM COBOKYNHOCTb BCEX XWBbLIX Opra-
HU3MoB 3emnu, cocTaenalT bruocdepy, 0XBaThiBaIOLLYIO BCE SBMNEHWA KU3HY
Ha nnaxete 3emna. Ha GuocepHoM ypOBHE M3Y4arTesl 3aKOHOMEDPHOCTH
KpYroBopoTa BeLecTB W NpesBpalleHns aHeprun, M3y4eHue 3KOMOryecKmx
npobneM, snusiHe pasHeiX GakTopoB cpedkl Ha XXUBOW OpraHwuaM, B3anmo-
CBA3b BCETO XKUBOTO MEXY cobon un T. a.
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Tabnuua 7. XumMunyeckue aneMeHThbl B XXUBbIX opraHn3mMax
Mal(pOSHEMEHTbI
MakpoanemeHThbl MwuKpoanemMeHTbl YnbTpaMUKpPO2IeMeHTbI

Kucnopopg O (62%)

Xnop CI (0,2%)

Woa 1 (0,01%)

Yrnepog C (20%)

Hatpwuin Na (0,1%)

Mege Cu (cnegoebie konuyecTea)

Bogopog H (10%)

Maruuin Mg (0,07%)

MapraHey Mn (cnegoBble Konu4ecTea)

AzoT N (3%)

>Keneso Fe (0, 01%)

Monvbaex Mo (cnenoBeie konu4ecTtsa)

Kanbuwin Ca (2,5%)

Kobanet Co (cnegosble konuyecTtea)

| Bop B (cneaosble konm4ecTsa)

Cepa S (0,25%)

Kanuii K (0,25%)

Tabnuya 8. Heopranmn4yeckue BelwecTBa
MocTtynneHue B KNeTK
BewecTBo i y 3HayeHue
U MECTOHaxXOoxXaeHve
. 1. YHuBepcanbHbIi pacTeopuTens U cpeaa
M paGIBHAN. B HUBOTHLI 1S ORDYRIO 5 ObscnexinpanT TpaHcnopT BELLEeCTB
e cpeabl. ¥ KUBOTHbIX MOXeT obpa- T S TR G
30BLIBATLCS B KIETKE MpK pacllenne- P
Bona 3. TepmoperynsaTopHas
HWUK KMpPOoB, yrnesodos 1 Benkos. 4 OCMODEFyJ‘IHTOpHaH
Bopa B-meme HEXOIMTCA 2 IBYX 5. Heobxoguma ons rugponusa v okucne-
chopmax: cBoboHO U CBA3AHHON T
1. NMoppepxaHne MNOCTOSAHCTBA BHYTPEHHEW
izl Y Racioniy nocTynainT ud oKy gp%ugleglg;i::zganOCTOﬂHCTBa OCMOTUYECKO
Paiiitim | AQIOINOR 065!, ¥ MRBOTHER: = & 1.0 [AaBNeHns, NoCTynneHve Bofbl B KNETKY
conu 1 K- | nuwen. B kneTkax coaepxarcs B 3. AKTMBaLVS hEPMEHTOR
CNnoThl BUAE MOHHbIX COSANHEHNI '

4. Cnyma'r MCTOYHWUKOM CTPOWUTEnbHOIo mMare-
puana aAns cMHTe3a opraHu4eckux coeguHeHA

BUONOTKA
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Tabnuua 9. OpraHmnyeckue BeLlecTBa KITeTKU
BewecTBa SARGRE DyHKUMK
M 0COBGEHHOCTU CTPOEHUA
Benkun Mnoxo pacTeopyMbI B BOAE. CrpouTensHas — BXOOAT B CO-
Mpocteie Benk — | Mog BoO3OEWCTBUMEM BLICOKAX TEMMEpaTyp, | CTaB BCeX MeMBpaHHbIX CTpYK-
COCTOST TOMbKO M3 | KOHUEHTPUPOBAaHHBIX LUenovyen, KAChnoT WU | Typ.
aMWHOKWCITOT. OPYMMX arpeccuMBHbLIX BHELUHWX BO3AeilcT- | [iBuratensHas —  COKpaTtu-
CnoxHble — BUI HacTynaeT AeHaTypauusi — HapylweHue | TeneHele 6enkun obecnedyunea-
COCTOSAT W3 NpUPOAHOIA CTPYKTYpbl. MoxeT BelTb 0Gpa- | 10T BCe BMAbl KNETOYHOro ABU-
6enkoBoro TMMas u HeobpaTtumas. )KEHUA U COKpaLLeHWe MbILwL
u Hebenkosoro | Buononumepsl, MoHoMepamu aensaoTes 20 | PerynatopHas — ropMOHbI.
KOMMOHEHTOB aMUHOKUCNOT. Katanutuyeckas — hepMeHThlI.
(yrneeopos, MepBuYHasa CTpyKTypa (LUenovka amMMHOKWC- | TpaHcropTHas — npucoeauHe-
meTanna noT, CBSA3b NENTUAHas), BTOPUYHas CTPYKTYPa | HUE XUMUYECKUX SrIeMEeHTOB U
nT.n.) (cnupank, cBSIsb BOAOPOAHAs), TPETWYHAA | MX NepeHoc (remMornobuH).
CTPYKTYPa (NPOCTPaHCTBEHHAA KOHUrypa- | IHepreTuyeckas — HekoTopblie
UMA Leno4ku — rnoByna, CBA3W BOAOPOAHLIE, | Genkn ABNATCA UCTOYHUKaMU
WOHHbIE, KOBaNEHTHbIE, MMapodobHLIe), YeT- | aHepruu. [pu pacnage 1 1
BEPTUYHAS — 0BbeUHEHUE HECKoNbKMX rno- | Benka eolgensertcs 17, 6 kx.
Oyn B eaunHyto CTPYKTYpY (reMornoGuH)
Yrnesoabl Linknuyeckvwe monekynsl, umewlwe obliyto OHepreTUYecKas — MoHocaxa-
MoHocaxapwabi copmyny Ci(Hz0),, v nonumepel, nmu obpa- pUabl SBMAIOTCS  OCHOBHBIMM
(pvbosa, roKosa) | 30BaHHbIe. XOpOWOo pacTBOPUMbI B BOAE. | petouHuKamu aHepruu. Pac-
Hducaxapuabl — MHorue pacTtBopbl 06nafaloT cragkumM BKy- wenneHne 1 r rnoKosbl AaeT
(caxaposa, manb- | com. Monucaxapuakl He pacTBOpUMEL B BOAE | 47 ¢ K
TO34a) WINN NI10X0 PacTBOPUMEI
Monucaxapuab! CrpykTypHas
(kpaxman, 3anacawlasn
Lennknosa)
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CeoncTBa

kucnota = JHK

XPOMOCOMBb!.
Coctout M3 OBYX uenodek, obpasoBaHHbIX

[e30KCMPUBOHYKIIeoTUAEMM

Belyscrae | ¥ 0COGEHHOCTU CTPOEHUS e e
Mon TepmuHOM nnuabl 0OBLEAVHAKTCA Op- | JHepreTudeckas — obecneyu-
raHM4yeckue BeLLecTBa, uUmelue pasnuu- | BaoT 25-30% Bceit sHeprum op-
| Pr— HYO0 CTPYKTYPY, HO CXOOHbIE CBOUCTBA: raHuama. lMNpu pacwennedun 1 r
(KM * HepacTBOpUMEl B BOAE, HO pacTBOpWMMbI| Xupa Bblgensetca 38,9 k[x
W HROHGHOB: B OpraHu4eckux pacteoputensix (GeH3uH,| SHepruu.
HBIG BELLIECTBA) achup U T. n.). TepMoperynatopHas
Hupbl — cnoxHble 3hupsl rMMUepuHa 1 Bbl- | 3alluTHAN
COKOMOMEKYNSAPHLIX XXUPHBIX KUCNOT CrpowuTtenbHas
, 3anacawowas
BuononuMepsl, coctoaumve u3 mMonekyn Hyk- | QbecnevyunsaioT XpaHeHue
NeoTnaos.. " nepegady  wHcopmawum
Hykneunoesie | Obnagaet crnocoGHOCTLIO K CaMOY/IBOEHMIO —| B KneTke
KNCMOTHI peaynnukaumn, no NPUHLUNY KOMNNemeHTap-| XvMUYeckas OCHOBa HacnecT-
nesokcupubony- | HocTw, A=T, LI =T. BEHHOCTH
KrneuHoBas Cogepxutca B OCHOBHOM B sigpe, obpasys | ObpasyeT XpOMOCOMbI, XpaHeHe

W nepefjava HacnefcTBEHHON
nHpopmauun. KogupyeTt nHdop-
Mauuio 0 CTPYKType Gerka.

pUBOHYKINENHO-
Bas kucnora —
PHK

He cnocobHa k camoyasoeHuto. Haxogwtcs

B s4pbllLke, pubocomax, uuTonnasme, MuTo-
XOHOPUSIX, Xnoponnacrax.

OavHapHaa noNMHYKNeoTUaAHas LenoYka,
MOHOMEpPaMu ABMAKTCA PUBOHYKNEOTHAbI.
B cocTae KOTOpPEIX BXOASAT:

a30TUCTLIE OCHOBaHWUS — aaeHuH (A); ypauun
(¥Y); umTosun (L); ryanuH (I7); pubosa; octaTok
docdopHoi kucnotsl H,PO.

MPHK = WH(pOopMaLUOHHas
PHK, nepeHocuT WHOpMaLMIO
O NepBUYHON CTPYKTYpe Benka.
pPHK = pubocomansHas, BxO-
ouT B coctae pubocom.

TPHK — TpaHcnopTtHas, gocTtas-
nsaeT aMWHOKUCNOTBI K MecCTy
CHHTE3a Benka

BUONOTKA
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Tabnuua 10. CpaBHuTenbHas xapakrepuctuka [IHK u PHK
MpusHaku OHK | PHK
1. Buononumepsl
2. YyacTByloT B cuHTe3e Hernka
Obuyue 3. CxoaHoe CTpoEeHWE MOHOMEDOB: — a30TUCTOE OCHOBaHKe
— MOMEeKyrna NeHToskbl
— ocTaToK (hOCHOPHOM KUCIOTh
MectoHa- | Copepxutcs, B OCHOBHOM, B gape, obpaaya | B aapsiwke, pubocomax, UMTOnnasme,
XOXOeHne | XPOMOCOMbI, B MUTOXOHOPUAX, B NAacThaax | MUTOXOHAPUSX, Xnoponnacrax
[eyxuenodeyHas monekyna, obpasywowas | OgHouenovyevHas Monekyna, MoHOMe-
cnupans. MoHomMepbl — [e30kcHpuboHYK- | pbl pUGOHYKNeoTHabl, B COCTaB KOTO-
CTpoeHue | NeoTWikl, B COCTAB KOTOPbIX BXOAAT fe- | pbiX BXOAAT — pub0o3a, a30TUCTbie Oc-
sokcupnbosa, as’oTUCTble OCHOBAaHMA — | HOBaHWA — afeHWH, ypauwun, ryaHuwH
aZleHWH, TUMWH, TYaHWH U UMTO3WH N UMTO3NH
" CnocobHa K camoydBOEHWID — pedynnu-
CeolictBa KALMM, N0 NPUHLMNY KOMANIEMEHTAPHOCTI He cnocobHa k camoyaBoeHuto
Xummuyeckan ocHOBa HacneacTBEHHOCTH. OHepreTuueckass —  obecneuneaer
OBGpasyeT XpoMOCOMbI, XpaHEHWE W Nepe- | BHEepruei NpoUecChl KU3HeAeAaATenLHo-
aadva HacneactBeHHol wuHdopmauum. Ko- | et KneTku: BuocuHTes, ABWKEeHUE, Co-
avpyeT nHdhopmauuio o cTpykType benka. KpalleHue MblllL, aKTWBHLIM NepeHoc
HaumeHbluen efuHuLer HacneacTBEHHOW | BellecTB Yepes membpany, v 1. n. MNpu
DyHKLMN VUH(OPMaLMK  ABMAKTCS  TPW  Pacnono- || oTwWenneHnd ofHon coctartHon rpyn-
WEHHbIX PALOM HyKneoTuaa — Tpuner. nbl Buigenaetcsa 40 k[
Anaerca martpuuen ang cuHTesa morne-
kyn PHK, kotopas dopmupyetcs Ha ofj-
HOM UenoYke, Nno MNPUHLWNY KOMIIEMEH-
TAPHOCTU
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CTpoeHue 3yKapuoOTUYECKOMN KITeTKH

OpraHouabl, XapakTepHbie AJisi JKWBOTHOWM U PacTMTeNbHOW KINeToK

CTpoeHue M CBOUCTBA

DYHKUUMN

NMnaamaTnyeckans membpaHa

ToHkas nneHka 7—-10 MK, cocTosias U3 ABOWHOro
cnos chocthonunuaos, ¢ BknoveHwem Genkos. Mma-
pochobHble (oTTankvearolive BoAy) MONekynbl nu-
NMAOB MOrPyXeHbl B TONLWY MembpaHbl, a ruapo-
hvnbHble — 06palleHbl HapyXy B OKPYXaroLLyo
BoaHylo cpenly. K HekoTopbiM Gernkam Ha NnoBepXHO-
CTW KNETOK NpUKpenneHsl yrnesoabl; Takhe Genku
HasblBAKT [MUKONPOTENHAMM, OHM SIBRAKTCS pe-
uentopamun. CHapyXu yrneBogHbli Cnoil — rmukoka-
nukc. Benky, rMUMKONpoTEWMHLI U NUNWALI, Haxoas-
LUMECS Ha MOBEPXHOCTKU PasHbIX KNEToK, O4YeHb cne-
UMGUYHBI 1 ABNAIOTCA yKaszaTenamy Tuna KneTok.
C 1x NOMOLLBHD KNETKU «y3HAKT» Apyr apyra (Hanpu-
Mep, cnepMaTo3oua «y3HaeT» anuekneTky). CxogHoe
CTPOEHWE UMEIOT BHYTPUKNETOUHbIE MEMOpaHbI

s M3onupyem kneTky OT OKpyXKaloLLei cpeapi.
« Ob6ecneyusaeT o6MeH BELECTB U JHEPrUK
MeXnay KIeTKOW W BHEeLUHeW cpenow, OABwke-
HWE KINETOK U CLENMEHWE UX APYT C APYrOM.

o CoeamnHsET KNeTKu B TKaHW.

« KnetoyHaa membpaHa obnagaet na3bwpa-
TENbLHOW NPOHWULIEEMOCTBIO, perynupyeT mo-
CTYMneHWe BeleCTB B KNETKY, BOAHblA Ga-
naHc, BbiBeAEHVE NpoayKkToB 0bMeHa.

o YyacTByeT B harountose 1 NMHOLMUTO3E.

e bonbwuHcTBO MembpaHHbix  ©Genkoe
Cryar karanuaatopami XUMUYEeCKUX pe-
aKLUWIA, OCYLLECTBNAIT TPAHCNOPT BELLEeCTB
UnNu ABMRAKOTCA peLenTopamu

LuTtonnaszma

Lintonnaama — KONnowaHbI pacTeBop pasfnyHbIX
CONEW WM opraHMYecknx BelecTB — UWTo3ons. Boaa
coctaenser 60-90% Bcern macckl UATONMNA3MBI.
bBenkn — 10-20%, a uHorga go 70% cyxoi macchl.
Cuctema BenkoBLIX HATEW, NPOHU3bLIBAOLWAasa LMTO-
nnasmy HasblBaetcs uutockenetom. Kpome 6enkos
B COCTaB LMTOMMA3Mbl MOTYT BXOAWTL NUNUAOblI 2—
3%, paznuyHele opraduyeckue 1,5% un HeopraHunye-
ckue coeguHenus 1,5%. Llutonnaama Haxogutcs B

NOCTOAHHOM OBWUKEHWIN

. )KM,EI,I{BF! Cpea KeTkn and XMMUYecknx
peakuui.

. YRBCTByeT B nepejsmxeHnn sellecTB.

« [MopgoepuBaeT TYprop KNeTku.

» Tepmoperynauus.

« MexaHunyeckan QyHKUMA, 38 CYET UMTO-
cKkeneta

BUONOTKA




992

bHONOIHA

AQOpo — BaXHEWLWMA OpraHond ayKapuoTUYECKOW KIETKH,
B NPOKAPUOTUYECKON KNETKE OTCYTCTBYET

OkpyeHo [ABYXCMNOWHOW MOpUcCTON MeMBpaHoW,
obpasylolieit KOMNNekc ¢ ocTarnbHeiMKW Membpa-
HamMK KNETKM.

Copepxut xpomatuH — komnnekc OHK u 6enka,
obpasyeT XpoOMOCOMbI B MOMEHT AENEHUSA KNETKU.
Appeiwko — coctouT u3 6enka n PHK, moxeT eItk
HECKObKO.

ApepHeld Cok — kapuonumda — KONNOWAHLIN pac-
TBOP OPraHnyYecknx U HEOPraHUYECKUX BELLECTB

« XpaHeHve HacnencTBEHHOW WHAOpMaLmm
B XPOMOCOMaX.

« Perynauus cuHTesa Genka n npoueccos
NPoVCXOAsLLNX B KINETKE.

« TpaHcnopT BewecTs.

« Cunres PHK (uPHK, TPHK, pPHK), a Tak-
e cbopka pubocom.

« PykoBoguT npoueccamn camoBoCnpou3Be-
[EHWURA 1 NMPOLIECCamMy pasBUTUS OpraHnama

JHgonnasmaTuyeckKas

ceTb (PeTUKYNyM)

Lepoxoratas (rpanynsapHas) 3C — npeacraBnaet
coboi cuctemy membpaH, oBpasyroumx KaHanslkl,
uMcTepHbl, Tpybodkn, Hecyulyrd  pyvbocoMbl.
CtpoeHne meMBpaH CXOHO C HapyxHoW membpa-
HOM 1 0Bpa3syeT ¢ Hell eANHY CeTh

« CuHres benka Ha pnbocomax.

« TpaHcnopT BEWecTB Mo UucTepHam 1 Tpy-
Boykam.

« [lenexue KNeTkn Ha OTAENBLHbLIE CeKLUMM —
KOMNapTMeHTbI

magkas 3C — UMeeT Takoe Ke CTpPOoeHue, Kak
W LWepoxoBaTas, HO He HeceT pubocom

e YvyacTByeTr B CUHTE3e nunuaos, Genok
HE CHHTEe3upyeTcs.
« OcranbHbie dyHKUWKW, cxoaHble ¢ LUOP

Pubocomsl

Menbvaiwmne opraHongbl KNeTKW AnaMeTpom OKo-
no 20 M. Pnbocombl cOCTOST M3 [ABYX HepasBHbIX
cybrveaunHul, (4acTtuu): Bonbwon v manon. B co-
craB pubocombl BxogsaT pubocomansHas PHK w
6enku. CwuHTesvpylotca B sapbiuke. ObbeanHs-
toTca Bgonk MPHK B yenouku, obpasysa nonucomy

BriocuHTe3 nepeu4HOI CTPYKTYpLI Genka
No NPWHLIMNY MaTPUYHOIO CUHTE3a
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INnzocomei

Mpegcraenaer coGOil  OKPYXKEHHBLIA OoOWMHAPHOW
MembpaHoit nyssipek guametpom 0,2-0,8 mMkm,
nmeeT oBankeHy dopmy. CopepxuT HaGop nuLe-
BapuTenbHbIX (DEPMEHTOB, CUMHTE3MPOBAHHbLIX Ha
pubocomax. ObpasyeTca B komnnekce [onbmku.
MpoyvHas MembBpaHa NU30COM NPEensTCTBYET npo-
HUKHOBEHUID hepMEHTOB B LUMTONasmy. Bxogut B
cocTaB eanHON MeMBPaHHOM CUCTEMBI KNETKI

« [MnwesaputencHas - obecne4ynaeT
nepesapueaHue OpraHUYecKNX BeLLecTs,
nonaewmnx B KNeTKYy npu charountose U
NMUHOLWUTO3E

« [pu ronogaHuim NU30COMBl MOTYT y4acT-
BOBaTb B PacTBOPEHUN OPraHoOMAOB, KNeToK
W YacTeit opraHusma (yTparta XBocTa y ro-
NoBaCTHKA) — aBTONM3e

MuTtoxoHapuu

[ByxmembpaHHbie opraHonapl.

HapyxHas membpaHa rnagkas, a BHYTpeHHss 06-
pasyeT MHOIOYMCIEHHLIE CKM3AKA 1 BbIDOGTHl —
KpucTel. BHyTpu muTOoxoHopusi 3anonHeHa bHec-
CTPYKTYPHBLIM Matpukcom. B MaTpukce copeparcs
monekynsl [HK, PHK, puGocombl. MutoxoHapum
MUMELoT pasHoobpasHyio hopMy: OKpyrible, oBanb-
Hble, UWNNHAPUYECKME W NAN0oYKOBUAHbLIE TENbLA

e DHEpreTUYecKnii U AbixaTenbHbIA LEHTD
KNeToK.

« OcsoboxaeHue 3sHepruu B npouecce
ObIXaHWS.

e «3anacaHue» 3Hepruu B BUAE MOMNEKyn
ATD. ACTOYHMKOM 3JHeprum SABnSAKTCS Op-
raHu4yecKre BeLlecTBa, OKUCNALIMecs noa
pencterem depmentor go COzu HO

KnetouHein UEeHTP — XapakTepeH 4518 KNeToK XUBOTHbIX M HU3LWKX pacTeHumn

Opravong HemMemGpaHHOro CTPOeHUs, COCTOSALLMIA
M3 ABYX LEHTPUONER — UWAUHOPWUYECKOA (hopMbl,
pacrofioXKeHHLIX MeprneHaukynapHo Apyr Apyry.
Kaxgasa LueHTpronb UMeeT BKUA Nonoro uunuvHapa,
CTeHKa KoToporo o6pasoBaHa M3 9 nap MUKPOTPY-
Boyek.

YYyacTByloT B OEMEHUU KNETOK KUBOTHbLIX
M HU3WKX pacTeHwl, obpasys BepeTeHo
oenexnus

BUONOTKA
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Annapart (komnnekc) Nonbaxu

Cuctema ynnouweHHbIx uuctepH (Tpybodek, nonoc-
TeW), orpaHUyeHHbIX OBOMHLIMKM MembBpaHamu, ob-
pasyloLwmx no Kpasm My3bipeky (OWKTUOCOMBI). B
pacTuTenbHbIX KNeTkax LMCTEePHbl CNOcoBHbI pac-
LWUMPSATLECA U NpeepallaTbCal B KpyMnHbLIE Bakyosu.
BxoauT B eauHy mMemibpaHHy CUCTEMY KIETKM

« YuacTByeT B TpaHcnopte npoAyKToB
BrocKHTE3a K NOBEPXHOCTU KIMETKA U B Bbl-
BEOEHWUM NX N3 KINETKW.

« BeuwectBa ynakoebiBaOTCH B NY3bIPbKA.
« B pacteHusix — y4acTByIOT B NOCTROEHUN
KITETOYHOW CTEHKN.

_» _dopmMUpyeT N130COMbI

OpraHounabl OBVXEHUA

MukpoTpybouku — ANUHHBIE TOHKUE MoMnble LUNnH-
apbl, anameTpom 25 HM. CTeHkn MukpoTpybodek
COGTOAT U3 Benkos

« OnopHasi — obpasyloT BHYTPEHHWIA Kap-
kac, MOMOraloLui KNeTkaMm COoXpaHATb
opmy.

« [euratensHas — BXOAST B cOCTaB pec-
HUYEK U XKI'YTUKOB

MWKPOHUTU — TOHKWUE CTPYKTYpbl, COCTOALWME W3 Thi-
CAY MOoneKyn ©enka, coeNHEeHHbIX Apyr ¢ opyrom

+ OO6pa3sylT onopHo-ABuUratenbHyw cuc-
TEMY, Ha3blBaeMylo LMTOCKENETOM.

» CnocoberyloT TOKY LUUTONNa3mMbl
B KNeTKax

PecHu4YkM — MHOroYvMcneHHbie uurtonnaamatTnye-
CKve BbIPOCThI HA NOBEPXHOCTU MeMmbpaHbl — 0bpa-
30BaHbl MUKpOTpyboukamu, MNOKpbITEIMU Membpa-
HOWM

« O6ecneuynBaldT nepeaBwKEHNE HEKOTO-
PbIX OAHOKMNETOYHbIX OpraHW3MoB W TOK
KUOAKOCTU B OpraHusmax, yaaneHue Yyactu4ex
MbiNK (ObIXaTenbHbIA pecHWTYaThIil anuTe-
nuia)

HryTMEM — eOuHWYHBIE BbIPOCTEI HA MNOBEPXHOCTW
KNETKN. PECHUYKM 1 KIYTUKA MMEoT DLy OCHOB-
HyKO CTPYKTYpY: AEBATb nap MuKpoTpybouek, pacno-
NOMEHHbIX KOMNbLOM, ABE OAWNHOYHBIE MUKPOTPYDOUKN
B LieHTpe 1 GasankHoe Tenbue B OCHOBaHNN

CnyxaTt ansi ABMKEHUA OLHOKNEeTOYHbIM Op-
raHuaMam, criepMaTtosouaam, 300cropam
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Knemoutbie simtoyeHUs

HenocToaHHbIe CTRYKTYPLI LuTonnasmel. MNoTHbIe
BKINKYEHUSA B BUAE rpaHyrn

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

OpzaHoudkl, XxapakmepHkLIe MOMLKO ONisl pacmumernbHbIX KIemok

lInacmudsi-xnoponnacmel

CopepumMoe nnactug HasblBaloT cTpomoi. Ha-
py¥Has MmembpaHa rnagkas, BHyTpeHHss obpasyeT
NNacTuHYaTble BNAYMBaEHUA — Tunakoudbl. bonb-
Lasn 4yacTb UX yKNaabiBaeTca B BUAE CTOMKA MOHET
1 0BpasyeT rpaHel.

B membpaHax rpaH HaxoauTcs xropodun,
NPMAAIOLWVIA 3eneHyro oKkpacky W obecnedu-
BalOLLUIA NpoTekaHue CBETOBOW ¢hasbl CBETOo-
cuHTE3a

Inacmudkl — nelikonaacmel

Oxpyrnble, 6eclBeTHelE OpraHoWbl, BHYTPEHHANA
membpaHa obpasyet 2-3 Beipocta. Ha ceety npe-
06pa3oBbLIBAKOTCA B XNOPONNACTbI

CI’IY}KBT MECTOM OTIIOXEHUHA 3anacCHbIX NnTa-
TelbHBIX BEWECTB, Yalle BCero Kpaxmana

lMnacmudbi — xp

oMoriacine!

[OeyxmembpaHHble  wapoobpasHule opraHouabl,
waposugHon dopmel. Cogepat NUrMeHTbl — Ka-
pPOTUHOUbI, OKPACKA KeNTas, KpacHas, opaHkeBas

MpugaloT nenectkaMm  LBETKOB, nnogam
M NpULBETHBLIM NMUCTLAM Ol{paCKy, npusneKa-
0T HACEKOMbIX-0OMNbINUTENen

Knemoynas o6onoyka (cmeHka)

CoctouT 13 Uennonaabl, UMeEET MNopbl.
Mmeetca B kneTkax rpwﬁoa, COCTOWNT U3 XNTKHHA

3awunaeT KNeTKy OT BHELUHUX BO3ASWCTBUMN,
npraaeT npoYHoCTb, SBMAETCH CKENETOM pac-
TEHWSA

Bakyonb, xapakmepHa moJibKo Onsi pacmumenbHbIX KIemoK

MemBpaHHas nonocTb, 3anofHEHHas KIETOYHLIM
cokoM. Bakyonb sBnNsieTCsA NpOWM3BOAHOW 3HOO-
nnasmartuyeckoin cetu. Kneto4yHbid COK d9BndeTcHd
BOAHbLIM PAcTBOPOM OpraHUYeCcKUX BELLECTB: opra-
HUYECKUX KUCIOT, caxapa, conei, benkos, Aybunb-

HbIX BELLLECTB, ankanouaos, NUrMEHTOB U T. 4.

+ perynsumsi BOAHO-CoNeBoro 0bMeHa;

» NOALEPXKaHWe TYPropHOro AaBMeHNs;

e HaKoOMMeHue npoayKToB obMeHa BellecTs
W 3anacHbIX BELLECTB;

+ BbiBeEHVe U3 0BMEeHA TOKCUUHBIX BELLECTB

BUONOTKA
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O6meH BelecTB U 3Heprumn (Metabonuam)

MeTabonnam — COBOKYMHOCTL MPOTEKSIOLWIMX B KITETKE XMMUYECKUX NPEeBpaLLEeHNn,
obecneunBaoLLMX ee poCT, KU3HeaAeATEeNbHOCTb, BOCNPOU3BEAEHNE,
0bMeEH ¢ oKpyxatoLlel cpeaon

v

v

JHepreTuyeckun obmeH. Katabonuam. Mnactuyeckuin o6meH. AHabonuam.
Aduccumunauus Accummnauns
COBOKYMHOCTb peakuui pacllennexHus u COBOKYNHOCTb peakuuin CUHTe3a opraHude-
OKMCMEHUs OpraHNYyeckux BellecTB G Bbl- K— CKUX BELLeCTB, NpoTeKaloLMx ¢ nornoweHnem
JeneHneM 3HEPrMn W 3anacaHvem ee aHepruu. WctouyHunk aHeprun — AT® (doTo-

B Buae AT® (rnukonua, AbixaHue) CuHTE3, BuocuHTes benka)

| | A
v v v

H:O n CO; SHeprusa

ATo

Tennosas,
MexaHu4eckas (OBuKeHue MbiL),
ceeToBas (bakrepun)
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Tabnuya 13, SHepreTu4eckumn oomeH
Nokanuaayusa SHepreTudeckas
Tan. M
Srane B KIeTKe FeheseH LIEHHOCTb
B npOHGXO,D,MT pacuiennexHue B
1 MLLEBAPN~ | By cokOMONEKYNAPHBIX OPraHUYECKVX BELLeCTB b‘ge”ﬂemﬂ
LTl RO HHDMERCTADI e
5 : Bernku — amuHokucnoTel + Q' 5
TRONHGIN: | B nuancnowes Knpbl — rmMUUEPUH + BbICLIME XXMPHBIE KNCOTbI ARy
B KIneTke P Hep P 3HEPTUM
Monucaxapvakel — rnwoko3a + Q
depmMeHTaTMBHOE pacLuenneHne rmoKosbl —
2 atan— MpoTekaeT bpoxeHrue. 60% sHeprin —
rMMKONKU3 | B UMTONNasme, MonoyHokucioe bpoxerue: Tennosas
(beckucno- He ceA3aH (Hanpumep, B MbiLLLAX) 40% aHepruun —
podHelid) | ¢ MemBpaHamu | CeHi205+2H3PO4+2A0D—2CHgO4+2ATh+2H,0 | Ha cuHTE3 2ATD
rnoko3a MOIOYHasa Kucnora
rﬁ 3T§j”1;3 Mpoucxoout obpazoearHue CO,. B pesynbTtate
B'E::;no_ Ocviuecransercs| CKVICneHma MOIOYHON KACNOTEI No4 AeUCTBUEM
iy Yl 5 hepmeHmos Bblpenexus
A
oKMCNEHWE | MUTOXCHapHSIX C;HsO3 +60, »3C0O,T+12H 3HEeprun He
(pactier- B marpuKce ' ATomMm BOOOpPOAE C NOMOLLBLK hepMEHTOB- npoucxoauT
feHue) NepeHoCUMKOB NOCTYNAET BO BHYTPEHHIOW
[bix aHH. . MeMOpaHy MUTOXOHAPWKU, 0BpaayLWYH KPUCTbI

' Q — TennoBan aHeprus.

BUONOTKA
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bHONOIHA

OkucrneHune aTtomMoB BOAOPCAa A0 KaTUOHOB
B MembpaHe KpucT;
H-e - H
KaTtnoHbl nepeHocaTcs Benkamu-nepeHocHMKkamm
Ha HapyXHY0 NOBEPXHOCTbL MeEMOpPaHHI.
ObpasoBaHue aHUDHOB KUCINopoga Ha
BHYTPEHHEW NoBepXHOCTU MeMBpaHb! KpUCT
C NoMOoLLbLK hepmMeHTa — oKcuaasbl.
O;+e = 0y
KaTWoHbI 1 aHWOHbI CKannUBaKTCS Mo pasHbIe

MNpoucxogut
CTOpPOHbI MemBpaHkl. Korga pasHocTe
obpasoBaHue
B kpucTtax noteHuuanos gocturaet 200 mB B monekynax 36 mMonekyn
thepmeHToB AT®-CHTETA3 OTKPLIBAETCA AT®

NPOTOHHEIN KaHan, 3T MoneKkynbl BCTPOEHLI BO
BHYTPEHHIOI0 MeMBpaHy.

Mo aTomy kaHany NPOTOHLI BOAOpoaa
YCTREMMNATCA Ha BHYTPEHHIOK NOBEPXHOCTL
MembpaHbl, oTaaeasa bonbLIoe KONMYecTso
IHeprun,

OHeprua uaeT Ha cuHTes AT®.
[MpoToHLI Bogopoda CoOeaUHSIIOTCA C aHuoHaMu
Kncrnopoga, C DEDESOBEHMEM EOObLI.
4H"+ 20, —» 2H,0 + O,

O6uiee ypaBHeHWe rnaponusa (abixaHus)
2C;3Hz03 + 80, + 36H;P0,4 + 36A0D — BCO, + 38H,0 + 36ATD

Oﬁmee ypaBHeHWe pacluenneHna rmroKo3bl
CeH1205 + 502 =+ 38H1,PO4 ¥ 38Aﬂ¢) — BCOQ + 38ATD + SHQO
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Ta6nuua 14. doToCcuHTES
§ Nokanuzayus Mpoueccs
& B KNneTke
1. CBeT, nonagaeTr Ha MOMNekynsl Xxropodunna, pacnonmKeHHbIEe
B MembpaHe Tunakowaa, nepesoan ux B so3byxaeHHoe cocTosiHue.
2. OnekTpoH aTpbiBaeTCH OT MOJeKynbl xnopodwunna v npyd nomMoLim
NEepeHoOCYUKOB MEPEHOCUTCH HA HAPYXHYIO MOBEPXHOCTb MembpaHsb
Tunakounaa.
3. Tam 3neKTpoHbl HAKaNMNMBaTCH, CO3AaBas OTPULIATENLHO 3apsKEHHOE
3MNekTpUYeckoe none.
4. BHyTpu Tunakouaa npoucxoauTt choTonua Boasl (pasnoxeHue Boasbl Nog
nencrevem ceeta) 2H,0 - 4 H '+ 4 e+ O,7
5. OBbpaszoBaBlIMECH BMNEKTPOHbI «3AMELLanT» YTPayeHHbIe 3NEeKTPOHbI
% xnopocunna.
2 | Tunakowael | 6. TlpoTonbl BogoOpoga CKANIMBAKOTCA HA BHYTPEHHER NOBEPXHOCTU
g rpaH MemBpaHbl TUnakouaa, sapsxas ee nonoxumtensHo. Kucnopog yxoaur B
O atmocdepy.
7. B pesynbtate HapyXHas MoBepXHOCTb MembpaHbl 3apsbkaeTcs
oTpYUATEeNnLHO, @  BHYTPEHHSAsS —  MONoXuTensHo.  Bosdukaer
IMEKTPUYECcKMiA  noTeHumarn, korga OH  [OCTUraeT  KpUTUYECKOIA
BENWYMHLI, B MeMBpaHe OTKPbIBAETCH «MPOTOHHBIA KaHanm» 1 NpoTOHbI
YCTPEMASIOTCA HapyXy. 3HEeprus npoTOHOB € ydacTuem hepmeHTa
AT®d-cuHTerassl ucnonbsyetcs Ha cuHtes AT® us Ad.
8. OneKTpoHbl, HaxoAdLWMecs Ha HapyKHOW MoBEepXHOCTU MembpaHbl
Tunakouaa, ob6bLeduHATCS nonapHo € NPOTOHOM — Bogopoaa
¥ NPUCOBUHSAIOTCA K Monekyrne nepeHocHuka HAQD"
2e + H™+ HAOQ®" — HAQD - H

BUONOTKA
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bHONOIuA

TemHoBag thasa (dukcauun yrnepoaa)

Ctpoma
xnoponnacra

1. Mpepcraenser coBolt hepMeHTATUBHYIO LENL peakuuWil, NPUBOASLLYIO
K o0b6pasoBaHWD OpraHMYecKumx BELWECTB C ucnonb3oBanvem CO,
(chukcayus yenekucnozo easa). Ona atux peakumin He obssatensHo
Hanu4yue ceeTa.

2. B ctpomy xnoponnacta noctynawT AT® n HAL® H, o6pasosasluvecs
B pesynbTarte ceetoBol dasel u CO; u3 Bo3ayxa.

3. B cTpome nocTOsHHO NPUCYTCTBYHOT naTuyrnepogHele caxapa Cs,
o6Gpasyrolvecs B UrKkne gpukcaumm yrmepoga (KanoevHa):

— Monekynel Cs dukcupytor CO,, 06pa3ys HECTOMKOe LWecTuyrnepoaHoe

coefMHeHne

CO, + Cs — Cq (HecTOMKOE).

— LUWectuyrneponHoe coeduHeHwe nod AevctBueMm  dhepmeHToB

pacnagaeTtca Ha OBe TpexyrnepogHbie Monekynbl (hocthornuuepuHOBOM

Kncnotsl) K

Cs — 2C3 (PIK)

— C nomouwibto 3Heprun AT® n HAL®+H u3 TpexyrnepoaHbiX MOMeKyn

obpasyloTcsi  MOMEKYNbl  [MOKO3bl  (KOTOpblE  3aTeMm npeBpallalTcA

B 3anacHoe BeLlecTBO — kKpaxman)

203 - CqugOs
M MOINeKynsl MNATWYrNepodHOro caxapa (KOTopblie On#ATb BKMKYAKTCH
B LIMKM)

503—)305

CymmapHoe ypaeHeHue (hoTocuHTesa:
6C0O; + 6H,0 —» CsH 1205 + 605




BuocuHTes 6enka

anTHKonon—=V .
2

VUaeToK BRIONHEHHE Vuactox MOUTYUEHHA
NMpHEA5a I KOMaHILBI
u-PHEK

]

Hanpagnenn
JBHACHHR

Pasuwnie T-PHK
CO CBOMMH
AMMHOKHCIOTAMM

Pacryias
nonMnen FUAHAS LeThb

Tabnuua 15. MocnepoBaTenbHOCTL ODMOCUHTE3a Oenka
Nokanuaayus
. OnucaHre aTanoe
Otankl buocuHTesa: TpaHckpunums (nepenuceiBaHune)

burocuHTes Bcex engoe monekyn PHK Ha matpuue [HK. OcyuwlectenseTtcs

B CMHTETUYECKYIO (hasy B XpOMOCOMaX.

1. C noMoLLbio (hepMEHTOB Ha onpeaeneHHbiX ydactTkax ogHom uenoykn JHK -

B sgpe reHax cuHTeaupyotes 20 TpaHcnopTHeix OHK, pPHK u nPHK.

2. pPHK Bctpameatotca B cybwegunuubl pnbocom, TPHK u nPHK BeixogaT
B LMTONMNasmy.

3. PuBGocombl Tak e BbIXOAAT B LMTONNA3MY

601

BUONOTKA
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bHONOIHA

TpaHcnsauus (nepenava)

B uutonnaswe.
Ha rpaHynsipHom
3Hgonnasma-
TUYECKOW ceTh

1. CuHTe3 nonunenTuaHeIX Luenen Genkos, ocyLecTeBnaeTcs Ha pubocomax.

2. [MpucoenuHenune cybreaunnHny pubocomel k MPHK, ¢ Toro koHua, oTkyaa Ha-
ynHanca ee cuHtes ¢ OHK.

3. Ob6pasoeaHne ®LIP (pyHKUMOHaNLHOIO UEHTPa pyMBOCOMbI), COCTOSLIEND U3
UPHK 1 pubocomel. B ®LIP Haxogutca 2 TpunneTa (6 Hykneotuaos) u PHK. OHu
o6pasyloT ABa akTVBHLIX UEHTpa: aMUHOKMCNOTHLIN — LEHTP Y3HaBaHUA aMUHOKUC-
noTbl u NenTUaHbI - LeHTp npucoeauHeHns aMUHOKNCIOThI
K NENTUAHON LenoYke.

4. TpaHCcnopTUpOoBKa aMUHOKACIOT M3 LMTONNasMel K MECTy cuHTesa. Ocyuwe-
CTBNAETCS TPHK. Kaxpas aMMWHOKUCIOTa coeauHseTcA
c cooTtBeTcTBylowen e TPHK, aHTUKoAOH KOTOpOW COOTBETCTBYET KOOOHY
WPHK. lMpucoeanHeHue mMAeT C NOMOLLLK MHAOMBMAYaNbHbIX AN kaxgon AK
depmMeHTOB, 3a cyeT aHeprin AT®.

5. TllpoBepka COOTBETCTBMA aHTWUKOAOHA KOOOHY NPOUCXOAWT B aMMHO-
KMCNOTHOM aKTUBHOM LUEHTpe, B cnydae KomnnumeHtapHoct, TPHK
C KucroTon npucoeanHsaeTcsa K nPHK.

6. ObpasoBaBLuasica CBA3b CAYXKWT CATHaNoOM K NpoaeKeHuto pubocomMbl No
UPHK. TPHK ¢ aMWHOKMCNOTON nepemMelwaeTcsl B NenTUAHbLIN akTUBHbLIA LEHTP,
roe nNpoMcxoauT npucoednHeHne amuHOKMCNOoThl K uenodke. TPHK nokvpaet
MOMEKYNY W «YXOAUT» B UMTONNA3MY.

7. [lpouec noeTOopseTcA Kaxawli pas, korga TPHK npuHoCUT aMUHOKUCNOTY, pu-
Bbocoma npoaeuraetcs ckadkom no UPHK, a nentnaHana uenoyka yanuHaeTes.

8. CwrHanom K OKOHYaHWIO CMHTE3a ABMNAKTCA 3Haku npenuHaHua (YAA, YA,
YI'A). Pubocomsl cockakmearT ¢ MPHK 1 pacnagartTes Ha ABe eAUHULEL.

9. lMonwnenTugHaa uUene OAHOBPEMEHHO  coOcKakMBaeT ¢ pubocombl
u noctynaetr B JMNC, rgoe npuobpetaeT BTOPUYHYKD, TPETUYHYH
N YETBEPTUYHYO CTPYKTYpLI Benka
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Tabnuya 16. [NeneHue KneTku
®a3bl — Meito3
Aenexus MepBoe genexve Bropoe genexve
e CNMpanusauusi XPOMOCOM, | » YABOEHME  20MOfio-| e WHTepcasa oTcCyT-
B pe3yrneTare 4erc OHW CTAaHO- | 2UYHbLIX XPOMOMCOM,; CTByeT, K [JeneHu
BATCS BUAWMbIMMU,; « cnupanuaauusi xpo- | MPUCTYNaKT  oaHoBpe-
e« Kaxgas XpOMOMCOME CO- | MOCOM: MEHHO [1BE KNETKH;
CTOWT U3 ABYX XpOMAaTuUA, «  KoHblozauus romono- | ¢ Obpasyetca  sepe-
e pacTsopeHue SAEPHOM | ruYHBIX XPOMOCOM:; TEHO ACNeHUA;
mMembpaHbl; «  XpOMOCOMbI Chusa- | * cxofHa ¢ npodasol
« o0BpasoBaHve BepeTeHa [e- | ores nonapHo U obme- MWTO3a
Mpodhasa | neHus (B KNETKax XUBOTHbIX) HUBAIOTCA WAEHTUYHBIMM

yyacTkamu, npoucxoauT

KpoccuHaoeep;

¢ yTOMUEHWEe XpPOMO-

CoMm, pacTBOpeHne

agepHon obonodku, ob-

pasoBaHue BepeTeHa

penexus (casa ropasgo

ONUHHES YeM B MUTO3e)

| -
e pacrofioKeHWe XpPOMOCOM | e TOMOMOFMYHLIE XPO- | o  ABYXpOMaTUOHLIE
no aKeaTopy,; MOCOMbI BbICTPauBakTCs | XpOMOCOMbI — pacnorno-

Mertadasa nonapHo no obe cropo- | raralTcs No 3KBaTopy

e HUTW BepeTeHa [OeneHns

NPUKPennATCA K UeHTpoMepam

HblI OT 3KBaTopa

KINeTKn

BUONOTKA
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AHadasa

Tenodasa

s [OENEHNe LUeHTpoMEp;

s OTOenbHble  xpomaTuabl
(mo4epHUE XpPOMOCOMBI), pac-
XOAATCS K NONCaM KNeTKu

e paszolWealueca XpoMmaTu-
Obl NecnMpanuayTcs, BOKPYT
HUX oBpasyeTca HoBas saep-
Hast membpaHa, dhopmMHUpyoT-
CA ABa HOBbIX AAPa;

* Ha 3JKBATOpe 3aKnajblBa-
eTCH KneTo4Han MemﬁpaHa;

« pPacTBOpPAKOTCA HUTK Bepe-
TeHa geneHnd,

« OOpasywTcsa aBe podep-
HUe OUrToLUOHKIE KITEeTKWU

s pazgenenue nap ro-

MONOrU4YHbIX XPOMOCOM;

« pacxoxpgewwe  [OBY-
XPOMaTULHbIX XPOMOCOM

K NONKcam KNeTku

- oBpaszopaHue
[oYyepHux KneTok. Xpo-
MOCOMbI COCTOAT U3 ABYX
XpomaTtua

nBYyX

e [JeneHue UeHTpoMep;

e XpOMaTtugbl  pacxo-
AATCA K NONcam KNeTku

« o00OpasoBaHue YeTbl-
pex 2arnnoudHblX KNeTOK
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Tabnuuya 18. PaszButune 3apodbillua Ha NpuMepe NnaHueTHuKa
Mepuog
pazBuTS PucyHok OnuvcaHue pa3BUTHSA
. OnnogoTesopeHas aileknetka ¢ AUNNOUaHLIM
Habopom xpomMocom (2n)
MHOrokneTouHbIA 3apo/bill G NONOCTLI0 BHYTPU.
bractyna Mo dopme HanomuHaeT wap. ObpasosaH
B pe3ynbTaTte MHOrOKpaTHoro AerneHns 3uroThbl
[ByxcnoiHolii  3apogbiw. OB6pazoeaBLIMics
B pesynktaTe Brnsuueanua 6nactynel. Obpaso-
lactpyna BaHWE OBYX 3apOAbllLeBbIX MUCTKOB. 3KTOLAEPMEI
(1) — HapyXHBIA crioii KNETOK U aHToAepMbl (2) —
BHYTPEHHWIA CIOW KIETOK
g Cragunsa 3aknagbiBaHWA BHYTPEHHUX OpraHoB —
MonocTu NEPBUYHON KWWKW (3), HEepBHOW nna-
Heitpyna 6 cTuHKM (5), xopabl(6), B cnyvyae XOpAoBbLIX Xu-
4 BOTHbIX. [Mpoucxoant obpasoBaHvWe TpeTbero
3 3apoAbILLEeBOro NMCTKa — Me3odepMbl (4)
OpraxoreHes — SKTO,D,epMEl — HEepBHaA cucrema, o0praHbl 4YYyBCTB, ﬂDKpOBHbIF’I aNUTENUIA
psaxnanxa 1 ero npoussoaHbie (BONOChl, KONbITA 1 T. M.), NOKPOBHAA U HEPBHASA TKaHb.
ODFAHOB U1 TKa- 3HTO_£I,E)DM8 — KULLUEYHWUK, NULLEeBapuTeribHbIe KENea3bl (I'IB‘-!EHb' noaxenynao4vHad
Hgﬁ PassuTue H{BRESE), }I{86pbl, nerkme, WnTtoBraHad xeneaa u 1. 1.
'nno,qa Mesonepma — Xxopaa, cKeneT, MbilLUbl, NOYKK, KpoBEHOCHAs cucTeMa, CoeduHu-

TellbHad U MbilleYHadA TKaHb

BUONOTKA
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Ta6nuua 21.

OCHOBbLI FreHeTUKHn

BEKOHOMEPHOCTM HacnegCTtBeHHOCTU

3aKoH

DopMynupoBKa 3aKOHa

Cxema CKpelwuBaHUA

MNepBbIn 3aKoH
MeHpens.
MNMpaeuno eauHoobpaans
NepBoro NoKoNeHns munm
3aKOH JOMWHWMPOBaHUS.
I'. MeHpens, 1865 r.

Mpyu MoOHOrMGPUOHOM CKpe-
LMBaHun rmbpuasl Nepsoro
nokonenuna (Fi) eanHoo6-
pasHbl no cheHoTUNY
u reHotuny. [MposinstoTcs
TONbKO OOMWHAHTHbIE NpU-
3HakKK

Btopo# 3akoH MeHgens.
3akoH pacluenneHus
. MeHgenb, 1865 .

P 0 :?A\ x Jaa A
rameThbl A A
F1 Aa Aa Aa Aa
BCE CEMEHA XKEeNThle
P @ AA 4 aa
XenTele 7  3eneHble
cemMeHa ~ cemeHa
rameTsbl A A a a
Fi Aa Aa Aa Aa
Bce rubpuabl KenTtbie
§ Aa X 8 Aa
A a A a
rameTbl D%’Q
Fa AA  Aa Aa aa
* ~ < 3eneHbie

enTble cemeHa
3:1

cemMeHa

Mpy MOHOrMBPUAHOM CKpe-
LMBaAHKM MBPUOOB MEPBOro

NOKoINeHna B MOTOMCTBE
npoucxoguT  pacllennexHue
NPM3HAKOE B  OTHOLWEHWK

1:2:1 - no reHoTuny, 3:1 —no
deHoTUNy
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OurubpuaHoe
CcKpelunsaHue.

3akoH HeaaBucumMoro
HacneaoBaHns.
. Menpens, 1865 .

TpeTtuin 3akoH MeHgens.

MepBoe anrnbpuaHoe ckpewnBaHe

P ?AABB x (Q"aabb
KenTtble 3eneHble
rnagkue MOPLWHUCTBIE

rameThl: AB: AB ab:ab

Fi AaBb AaBb

MernTble rnagkue

Btopoe purnbpugHoe ckpelunBaHme

Mpn gurnbpugHom cKpe-
wwmsanumm  y  rmbpuaos
Kaxpaas napa npu3Hakor
HacnegyeTcs HeE3aBUCMMO
Apyr ot gpyra u obpasyet
pasnuyHele  coYeTaHus.
OBpaaytotca 4vetblpe de-
HOTUNUYECKUE TPYNNbl B
COOTHOLLEHNW:
9:3:3:1unm

9A B :3A bb:3aaB :1aabb

P, PAaBb  «x O AaBb B OT/IMYME OT BTOPOrO 3a-
Xentble rnagkue KOHa, KOTOpbI cnpased-
rameTsl: AB; Ab AB; Ab nMBe, Korga wuaydaemble
aB; ab aB; ab | eeHbl Haxodsmcs e pas-
3aKOH OTHOCUTCH TOIMbKO K
AB Ab aB ab | cnysasm  HeaaBMCUMOrO
AABB | AABb | AaBB | AaBb | HacneposaHus, 2oMmosio-
AB | kenTble | KenTble | XeNnThle | WENThIE| 2UYHBIX XPOMOCOM
rmajkue | rmankue | rmankve | magkue
AABb | AAbb AaBb Aabb
Ab | xenTeie | XenTbie | }enThie | }enTbie
rMajkvue | MOPLUWH | rMmaakve | MOpLUVH
AaBB AaBb aaBB aaBb
aB | xxenTble | XenTble |3eneHblie | 3erneHoie
rrnankie | rmaakue | rmagkue | rnagkue
AaBb AaBb aaBB aaBb
ab | kenTble | KenTble |3eneHbIe | 3eneHble
rnagkue | rnagkue | ragkve | rmagkue

BUONOTKA
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3aKkoH

PopmynupoBkKa 3akoHa

Cxema ckpelvBaHus

AHanuaupyroliee ckpe-
LMBAHNE — CKpeLLMBa-
HUE UCNBITYeMOoro opra-
HW3Ma C FOMO3UrOTHBIM
no uccnegyemomy
Npu3HaKy B Lenax
BLISICHEHWS €ro reHoTHna

BapuaHT roMO3UroHTHOCTH OcO6M

C AOMWHaHTHLIM NPU3HAKOM

P PA_ x (aa
Y }
Mametbl A; aa
v
F4 Aa

GeHoTUNMYeckoe earuHoobpasue
A_ = AA (romo3unroTtHa)

BapuaHT reTepo3mMroTHOCTH
aHanusupyemo# ocobu

= A x (faa
Mametsl A; aa
F. Aa aa
Pacwennedne 1:1

A =Aa

Ecnn  npw  ckpeluMBaHuu
0cobW C OOMWHAHTHbLIM re-
HOTWUNOM C PEUECCUBHOM
roMO3UroTHoi 0cobbk mno-
ny4yeHHoe nNOTOMCTBO €au-
HOOOpasHo, 3Ha4YuT, Uccne-
ayemas ocobb sABnsgeTcA
LOMWHAHTHOM roMO3UroTomn
Nno AaHHOMY MpuU3Haky

Ecnvu npyv  cKpeuwuBaHuu
0cobU C OOMWHAHTHBLIM re-
HOTUNOM C PELECCUBHOM
rOMO3SUroTHOW OCOBbLH, NOo-
Nny4eHHOe NOTOMCTBO AaeT
pacwenneHne 1:1, 3Ha4uT
uccrnegyemass ocobb sBnsA-
eTcs OOMWHaHTHOW retepo-
3UroTOW MO AaHHOMY npu-
3Haky




3akoH cuenneHHoro
HacnenoBaHwa
E. MopraH, 1911
CuenneHHoe Hacneno-
BaHWe — COBMECTHOE
HacnegoBaHvWe reHos,
cocpenioTOYEHHbIX B 01~
HOW XpOMOCOME, reHbl
obpasytoT rpynnbl cuen-
neHus

Be3 kpoccuHroesepa

P A B X a b
a b a b

lameTel: AB;ab ab;ab

Fi AaBb aabb

Pacwennenve 1:1 (60% : 50%)

C kpoccuHrosepom

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

[lameTbl: AB;Ab;aB;ab ab

Fy _AaBb —42%; aabb — 42%;
Aabb — 8%; aabb - 8%

CuenneHHble FeHbl, foKa-
NIU30BaHHbLIE B OOHOW XpO-
MOGCOME, HACNEAYKTCA Co-
BMECTHO, He aaBas Hesa-
BVUCUMOTO pacrpeaeneHus.
lpynnbl  reHoB  Haxoas-
LMEecss B OfHOM XPOMOGCO-
ME, HasblBalT TPynnamMm
cuennenus. Yucno rpynn
CLENNeHns COOTBETCTBYIOT

ranfionaHomy Habopy
XpPOMOCOM.

Hapywenve cuenneHHoro
HacnegoBaHWa  NPOWCXO-

OUT B pe3ynbTate Kpoc-
cuHrosepa. B atom cnyvae
NPOMCXOAUT  MOSIBNEHUE
ocoBeil ¢ MHbIMWA coYeTa-
HUSAMKW  NpU3Hakamm  —
KPOCCBEPHbLIX;, WX KOmnuye-
CTBO Bcerja 3HavuTesibHO
MEHbLUE U 3aBUCUT OT pac-
CTOSIHWA  Mexgy reHamu
B Xpomocome. Yem oHO
Bonblwe, Tem vaule npouc-
XOOWUT TMepeKkpecT Mexay
reHamm

609

BUONOTKA
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nonom

3aKoH PopMynUpoBKa 3aKoHa Cxema cKpewmBaHms
HacnenosaHwe cuenneHHoro Ecnu peueccuBHbId reH, onpe-
C nonom reqa remopunum — h, Hop- | OensWrn  NPosIBNEHUE  MNpu-
H ManbHbIA red — H 3HaKka, NokanuaosaH B KeHCKoW
ACNOACEAHWS XpOMOCOME, TO KEHLLUWHa ABMs-
NPH3HEKOB, CLIENNEHHLIX P XHXh x  XHY eTcs HocUTenemM, a NposiBNeHe
C nonom HoCumenbLHLuLa SdG,DDGbH.'I ﬂpHSHBKﬂ npowcxo'q“*r y MY}K'
Mpu3Haku, reHel KOTOPbIX zeHa semagunuu Mysicitttia YUH
pacnonoxeHsl B Nnoro- ; i
2 rametbl:  XHX XHY =
BOIl XPOMOCOME, Ha3bl- HAR H PeueccuBHbIN NpusHaK nepe
AaeTca 0T Mmatepen CbIHOBbAM
BAKTCH CUENNEHHBIMU C |F XX XHXh  XHY XnY

n npoAaBnaeTcd, a OoT OTUOB —

. MeHpenb, 1856 r.

30oposas HocumensHuya 3dopogeil 2emMoUTUN—

MEHLLLHE é‘EMO(',bUJ'.I'lHJ MYyMRYLUHE MKYLIHE ﬂO‘-IepFIM ! H 0 H” CTa HOBRTCH

HOCUTENsAMU reHa (Hanpumep,

remocunva, 4anbTOHN3M)

P, +AABB x >aabb | Haxogswmecs B gaHHom op-

raHn3ame napbl ankTepHaTuB-

HbIX MPU3HAKOB (KenTtas v 3e-

[T PGS SACT oY R : neHas okpacka) He cMeluvBa-
MeT rameTbl: AB ; AB ab ;ab

wTcs npu obpaszoBaHun ramer,
Nno OfHOMY M3 Kaxdow napbl
nepexoasT B HUX B 4YUCTOM
BUaE

3aKOH roMONOTMYECKUX

paaoe HacneacTeeHHoM
W3MEHYUBOCTH

H. . Basunoe, 1920 .

FeHeTuyeckn Gnuskne Buobl U
poAbl XapaKkTepuaylTca CXod-
HbIMW pPsSAaMu HacneacTBeHHOM
M3MEH4YMBOCTI
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N3meHYnBOCTL

MoaudmkaumoHHan
(HeHacnencTBeHHAA Wy eHoTUNUYeckas) —
W3MEHEHUS NPW3HAKOB OpraHvwama noa BO3aei-
CTBUEM Cpeflbl U HE CBA3AHHLIE C U3MEHEHWEM
reHotuna. Mogudwmkaumm He HacreayTcs
W NpOABNAIOTCA B rpaHuuax onpeaeneHHbIX
Hopmo# peakuwu. Hanpumep: 3arap y 4enose-
ka, pasnuyus B pasmvepax pacTeHu, pacTyLimx
B pasHbIX YCNOBUSX cpefbl, U T. M.

MyTtaumoHHas
(reHOTUNKMYECKas) W3MEHYMBOCTE —
HacneacTBeHHaA U3MEHUYNBOCTD, Bbl-
3blBaLLas M3MeHeHuss B reHotune,
nepegaetca no Hacneacrtsy. Ha-
npuMep — LUBET BOMOC, MMOACS,
dopma NUCTLEB N T. N,

MeHoTUNNYecKasn
M3MEHYMBOCTb reHoTUNAa
(B xpomocomax)

LuTonnasmartuyeckas
W3MEHYMBOCTb NNacTua
U MAUTOXOHAPWIA

/\»

KombunatnsHas

H MyTaunoHHas ]‘

eHHbIe XPOMOCOMHBIE
mMyTauum MyTauyun

BUONOTKA

[[eHOMHbIE
MyTauum




612

bHONOIHA

Cenekuyusi opraHu3mMoB

TomcTBO HecnnoaHo
rmbpua ocna v nowaam)

(myn -

Ta6nuya 29. OcCHOBHbIEe MeTOAbLI CeneKkuuu
MeToabl Cenekuusi XXMBOTHLIX Cenekuus pacteHuin
Mo X038NCTBEHHO LESHHBIM Npu-
. P Mo Hanuuuio UeHHbIX Ans YenoBeka NpU3HaKoB,
3HAaKaM W MO BHELLUHEMY BWay

WckyccT- Mo npucnocobneHHOCTU K MECTHLIM YCNnOBUSAM

BEHHbIN (SKETEpEEDY). cpeabl
Mo cnocoBHOCTM K KOHTakTam '

oTbop Mo mecTy npoucxoxasHus
C YENoBEKOM W BO3MOXHOCTU
coOepKaHua B HeBONE

a) Macco- MpumeHsieTca ANa NEPEKPECTHO  ONbUIsSieMbIX

) o He npumeHseTcs P g A pekp
_BbiK 1 pacteHun
MMpuMeHsieTCa XEeCTKWA NHOWBKW- .
6)MHanBu- i MpumeHsieTcs AnNs BLILEMNEHWUS YMCThIX JAHKMA
4 ayanbHblii OTOOP Mo  UeHHbIM =

AyansHbii 1 Ansi cCAaMoOonbINsOULMXCS pACTEHNIA
AnA Yenopeka npuaHakam
OcylecTBnNAeTes G NOMOLLLH NPOCTLIX U CIIOXHBIX CKPELLIUBAHNIA.

FUBpUaU- MpocThie — 0AHOKPATHLIE CKPELUMBAHUSA MEXY ABYMSA POAUTENLCKUMY hopMamu.

5 aLlIE: ; CnoHele — B KOTOpbIX 3aaencTeyoTea Bonee 4em Be poauTensckue hopmel unm
NPOUCXOUT NOBTOPHOE CKpelMBaHue rubpuaHoro NOTOMCTRA C OHUM U3 poauTe-
nemn

CKkpellMBaHne pasnuyHbiX COpToB (HYTpPUBMOO-
CkpelumBaHnue oTganeHHbIX Mno- peLt P P (RyTPUBHA

BOE, MEXBUAOBOE, MEXpoaoBoe), Bedyllee
PO/, OTNWYAILIMXCHA KOHTPAcT-

HepoacT- K reteposucy. Wcnonbsyetca Ans nonyyYeHus
HbIMUY npuaHaKkamm. Bepet :

BEHHasA — 1 reTepo3uroTHeIX MONynsuuin KU MOBbILLIEHUA
K retepoaucy . Y MWBOTHLIX Mo-

ayTopuouHr NPpoAYKTUBHOCTU. [iNsA nony4yeHus NnogoBUTbIX

rmépuaoB NPUMEHSIOT NONUNACKANKO (KanycTHO-
penedHsii rubpun)

’I'erepoamc — BbICOKas JKU3HEeCnocobHOCTb, BO3HUKAIOLLAA B pesynsrare CKpelwneaHua reHeTu4ec-

KW OTAANEHHbIX hopM.




CkpewuBaHue Mexay onvakumun poa-
CTBEHHUKAMN [ANA MONyYeHUs rOMO3K-

WekycctBeHHoe camoonbineHue y nepexpe-

Brinakopoa- B b
CTBOHHAS — OTHbIX — YWMCTBIX NMWMHWKW C XenaTenb- CTHOOI'Ib]J']FHOLLtHXC? pacreHun, ana nonyde-
UHBPMAVH HBbIMU MpU3Hakamu, T. €. Ans 3akpenne- | s HMCTBIX TTH!Y, MCNONL3YIOLWNXCA AN
HUA  3TUX  TPU3HaKoB. Yacro BeaeT | AalnbHeullero ckpeleaHny
K CHWKEHMIO XM3HECTOCOBHOCTU
BOMBLWWHCTBO KYNbTYPHLIX pPacTEHUK §sB-
KpatHoe yBenuveHue Habopa Xpomo- i ol i 7
) ABTONNOWUABI — WMEIOT YBENUYEHHbI Mo
Monunnou- | com. Vcnonb3yeTcs KpanHe pegko — CPABHEHYIO € UCXOMHSIM HABOD XPOMOCOM.
avs Npv BbIBEAEHWM HOBbIX NOPOL TYTOBO-
ro wenkonpsina Annonnouasl — UMeKT B reHOMe CyMMUPO-
BaHHble Habopbl XPOMOCOM pasHbiX BULOB
(pXKaHo-NWeHWYHas hopva — Tputukane)
WcnbiraHue | MICKycCcTBEHHOE OCEMEHEHWE OT cam-
camMLUOB Mo | LUoB-npou3sognTeneit, Kavectsa Ko- He npumeHsieTcs
MOTOMCTBY | TOPbIX NPOBEPSAOT MO NOTOMCTBY
Wickyccreer- | MNonyyeHne MyTauui, KOHTPONMPYEMOE YeSIoBEeKOM, NOA BO3AENCTBMEM PEHTIeHOB-
HbIA MyTare-| Ckux, ynbTpacguoneToBblX, raMma- 1 TENMOoBLIX Nyden, TemnepaTypbl, XMMUHECKAX
HE3 BeWEeCTB U T. [. MCI‘IUJ’II:E]yBTCFl B OCHOBHOM B Cenekun M1MKkpoopraHnamos
LleneHanpaeneHHoe co3aaHue HoBbIX KoMBuHauui reHos B monekyne OHK. UckyccT-
leHHasn BEHHO MOMYYEHHLIM TEH BCTpauWBawT B camokonupytowytocs OHK 6Gakrepuodbara
MHXeHepns | 1 BBOAAT B bBakTepuanbHyr kneTtky. B pesynbtate Gakrepuv npuobpeTtaloT HOBbIe,
HeobxoAWMbIe YenoBeKy KayecTBa (CnocoDHbI CHHTE3UPOBATL UHTEP(HEPOH)
MeToa KOHCTPYMPOBaHWA HOBbIX KINETOK Ha OCHOBE WX KybTUBUPOBaHWA, rmbpuansa-
LMK U peKoHCTpYKUMU. Mmbpuansaums — obbeanHeHUE LenbIX KNETOK Ans NonyvyeHus
KnetoyHas | HOBOro, rMGpPMAHOrO reHomMa. PEKOHCTPYKUMA — NO3BONSET CO34aTh HOBYK KINETKY U3
WHXXEHEepWNs | OTAEnNbHbIX (hparMeHToB (sapa, untonnasMbl U T. 4.). VimeeTcs BO3MOXHOCTE obbe-

OVHEHWSA XWUBOTHOIN 1N PACTUTENBHON KNETOK, Ye cedyac UCNonb3yeTcs B CO3AaHuu
HOBbIX COPTOB PACTeHUWiM, pacTeHWS BbIPaWMBAKOTCH U3 KYNbTYPL! KNETOK

613
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JBOMIOLUMOHHOE YYeHune

Ta6nuua 30. D,BVI)KYLI.IMG CunbIi 3BONMKOLUAN
dakTop MposisneHue
Hs;;:ﬂﬂziz::ﬂ CnocoGHocTs nprobpeTaTb HOBble NPU3HAKK, pasnuuns mexay ocobamu
1 nepenasartb WX Mo HacneacTey
(Y. dapsun)
bopkba 3a 3
il COBOKYMHOCTE OTHOLLUEHWII MeXay 0COBSMM U pasnnyHbIMK (hakTopamm
CYL IR EORR BHeLUHeln cpeabl
(4. JapsuH)
EcrecteeHHbiit o160p BupkmeaHwe Hawbonee npucnocobnenHblx opranvamoB  6narogaps
(M. JapeuH) NoneaHbiM MHAMBUAYANbHBIM NPU3HAKaM

[pewd reHor

WameHeHne 4actoTbl BCTPEYAEMOCTA [EHOB B Monynsuwv B pagy
NOKONeHnn nopj AencTBremM cnyvanHeix chaktopos. Hanpumep — peskoe

(cuHTETMYECKasA TEopUS

SBONIOLMK)

(cuHTETVMYECKas TEOpUSA | YMEHLLUEHWE YMCNEHHOCTM MONYNsuMM B pe3ynstate  CTUXMAHBLIX

BBOMIOLMN) OeacTBAN WY PE3Koe YBENWHYEHWE YMCNEHHOCTM MonynsuMn (MaccoBoe
pacnpocTpaHeHue BpeauTenei)

Waonauma BosHukHOBEHUE Mi0BbIX 6GapbepoB, NPEnATCTBYIOWMX CKPeLMBaHNIo

ocoben  BHYTPWM  MOnynsuuun:
hU3UONOTUHECKNX W T. N,

FEDFpEICpMHeDI{MX, SKONOMM4ecKnx,




Tabnuya 31. PopMbl OOpLOLI 3a cylWwecTBOBaHMEe
PopMb CyuwHOCTbL 1 pe3ynbtaTt 60pbLObI Mpumepsl
60pL6bI y pesy p p p
BeokuBaHue Haubonee npucnocob-
neHHblx ocobei BHyTpn Bupaa. [lo-
yTp A Bopbba camuos 3a camky, Gopbba 3a
Bena bonee xu3vecnocobHon nony-
BHyTpuBugoeas 2 || NyYLWyO TEPPUTOPUIO, 38 KOPM, 3a CBET
NAUMK Hag MEHee XuaHecnocobHol, it
4 1 Boay (cpeau pacTteHuit)
3aHUMAIOLLIEN TY KE 9KOMOTNYECKYHo
HULLIY
BkniovaeTr B ceba B3aMMOOTHOLE-
HUs ocobeil pasnuyHbiX BUOOB
Kponwvku v oBusl B ABCTpanum, XuLHu-
3aHumalolLMX CXOAHYH JIKONOrMYe- | K NpYMEepPHO OAHOro pasmepa, npoxu-
I I : -
MexBug0Bas CKYI HULLY BalwlLMe B CXOAHbLIX ycroBusax. Apyc
HOCTE B fnecy
XULHUK-XepTBa MoenaHne XUILIHUKAMU JKEPTB
B3anMOOTHOLUEHNS, pacnpoCTpaHeHHbIe
X0351UH — napasuT KaKk Cpeau pacTeHui, Tak W Cpeau Xu-
BOTHbIX
He- I n 7] BOTHbI TE-
Gmatonpai. | BEsare nanSonee mpuciocot- | (EICTOBIRUE MEOREE 1 DRCTe"
NeHHbIX BUAOB B KpaliHUX UM name-
MW YCNOBUAMK HUBLLMXCS YCTIOBUAX mameyenme OKpacKky U ryctoTbl WepCTn
cpeqbl 3UMOWN, MUCTBA-UMONKA Y KAKTYCOB 1 T. M.
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Tabnuya 32. CpaBHMTEHbHaH XadPaKTepucTuka
eCTEeCTBEHHOro U UCKYCCTBEHHOro orbopa
lNokazarenu WckyccTBeHHbIN EcTecTBeHHEIN

cxoaHbin matepuan NHaueuayanbHbie  MPU3HaKn
A P UHgusuayansHble NpyusHaKu opraHmama AVBARY P
ana otbopa _ opraHunama
OTt6uparoymin Ycnosus cpenbl Xueas
PRIOIL Yenosek pea (
hakTop 1 HeXxusas npupoaa)
MpucnocobneHHoCcTb BUaA
Kputepuu [MTonesHoCTk NpW3Haka ans 4Yenoseka P A

K YCNOBUAM CDENLI

VicToYHUK reHeTuye-
CKOro pasHoobpasusi

HacnencTBeHHas W3MEHYMBOCTb. WcKyc-
CTBEHHLIE MyTauuu, CKpeLWMBaHUE U T. M.

HacnencrBeHHast M3MEHYMBOCTb.
EcTecTtBeHHbIE MyTaUWK

3HayeHvne
AnA asonoumn

HUX XUBOTHBIX, KYTNbTYPHBIX PACTEHWA U
AVKOIA NpUpOAbl, BO3MOXHO NOSIBREHUE
HOBbIX BW/OB HA OCHOBE WMCKYCCTBEHHO
BLIBEAGHHBIX TOPOA U COPTOB

Cpoku OTHOCUTENBHO KOPOTKWE CPOKU [OnutensbHbld Nnepuo BpemeHu
HoBble copTa pacTeHui, nopoabl XWMBOT-
- YO HbIX, WTaMMbl MUKpoOopraHuaMoB. Yacrto TAR—
el BEZET K MOSABNEHNIO BUOOB HE BO3MOXHbIX Abl
B NpUpoLe (KanycTHo-peaeyHslil rubpua)
dopMbl 0T60pa MaccoBblii, uHAMBUAYanbHbIN, GeccoaHa- | LBuKyLui, cTabunuaupyto-
TerbHbIN, METOAUYECKUIA (CO3HATEIbHBIN) LWWIA, AK3PYNTUBHbBINA
B pesynbrare B3aumoJencTeBua [omall- | AABMSETCS HanpasnaoLwmum

hakTopom a3sonoUMK, UrpaeT
BEAYLLYIO pOrib B BO3HUKHOBE-
HUW MHoroobpasus opraHuye-

i CKoro Mu_pa

3HaveHue npuobpe-
TEHHbIX NMPW3HAaKOoB
[ns OpraHuamoB

MoryT GbiTb BpeaHbIMU ANS Camux opra-
HM3aMoB. OCHOBHOWM NOKA3aTEeNnb — 3HAYU-
MOCTb Ans Yenoeeka

MoeblwarT npucnocoGneHx-
HOCTb OpraHu3mMosB K yCIOBUAM
cpenbl
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Ta6nuya 34. Kputepuu Buaa
Kputepun Buga MNMokazaTtenu
Mopdonoruyeckuit CxoAcTBO BHELLHErO U BHYTPEHHEro CTPOEHUs ocobein ogHoro Buaa
5 XOACTBO N B MK ATENBHOCTY (FNaBHbI
ST e CxoacTeo npouecco 3HeneATenLHoCTH (rmaBHbIM 0Bpasom
pasMHOXeHus) ocober oaHOro Buaa
y Bruoxumuyeckoe cxoacTeo (Mo cocTasy, CTPOEHUIO Benkos,
Broxumunyeckuia
HYKIEMHOBBIX KWCMOT, YrMeBOA0B U T. 1.)
"eneTu4eckui CxopacTtBo konuyecTsa, (hopMbl, OKPACKU XpOMOCOM (KapuoTuna)
"eorpaduyecknin OnpenenexHbIn apearn, 3aHUMaeMblil BUI0M B NpUpoae
; CoBOKYNHOCTb (haKkTOpOB BHELUHEN cpeabl, B KOTOPON cyllecTByeT
IKOIMOrM4eckumn y ® P PEOR, P il y
BUA, T. . ero 3Kosorvyeckas Hua

Bupnoobpa3zoBaHue

ﬁl

—

BeHHble (CO3aaHHbIE YENnoBeEKoM) Bapbepbl.
MNocnegoBaTenbHOCTD:

- reorpacbmec«aﬂ naonAaumna =

ABreHne HoBbIX BUOOB

Feorpachuyeckoe — NPOUCXOAUT B pesynbTaTte |
reorpacpuyeckoro pasgeneHus nonynauuid. Mpu-|
YMHE — eCTeCTBEHHble (PekKW, ropbl) U WCKYCCT-|

PacceneHve nonynaunii  Ha HOBbIE TEPPUTOPUM |
oTbop |
B HOBLIX YCNOBUAX Cpeflel — BO3HUKHOBEHWE |
nogsugoB — Guonoruyeckas usonauua — no-|

Jkonoruyeckoe — NPOVUCXOANT B pe3ynkTtare My-
Tauwuid, 3KoNoruYyecknx ocobeHHocTel oTaenb-
HbIX MONYNAUKUI (He CXOACTBa BPEMEHU LBeTe-
HUS, BpavHbIX puTyanos, 0Opa3oBaHUsa CEMSH)
MNocnenoBaTenbHOCTb:

OcBOEHVME HOBbIX 3KOMOMMYECKUX HULL, BHYTPW
cTaporo apeana (Mnu penpogykTMBHas W30ns-
umns) = oTbop B HOBLIX YCMNOBUSX = Bronoruye-
ckas U30nsaLUusa — BO3HUKHOBEHWE NMoABWA0B —
nosiBNeHue HoBbLIX BUOOB

BUONOTKA
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Tabnuua 37. HYTVI AOCTUXKEHWNA Ouonoru4yeckoro nporpecca
JsolIoLMOHHbIE XapakTtepucTuka JBOMIOLUMOHHOE 3HaYeHue Mpumepbl
HanpaBneHus

ConpoBoxgaeTtcs Apomophosbl — OCHOBHOW | MUBOTHbLIE: NosiRneHue
S3BOMIOUMNOHHBLIMK  Mpe- | NyTb NPOrpeccHBHON 3BOSHO- | MOMNOBLIX pa3nuyui, OBY-
 — obpazoBaHusiMu LMK, He HOCHAT MpUCrocobur- | CTOPOHHAS CUMMETPUS Te-
" opcp ochiuaio- CcTpoeHust M hyHKUMIA | TENbHBLIM XapakTep, HO MOA- | Na, TEMMOKPOBHOCTL, NOSB-
ngmqecmﬁ OpraHM3amMoB — apo- | HUMaKT opraHmMambl Ha ©Go- | neHne abepHoro u ne-
. MDpCbOSEiMM, NOBbi- | M€ BbICOKYKD CTyneHb pas- | roYHOro AblXaHWa U T. N.
il WanLWmMMn  ypoBeEHb | BUTUSA. BO3HWKaKOT npusHaki | PacteHus: nossneHue npo-
opraHusaumm opra- | KpynHbIX — CUCTEMAaTUYECKUX | BOASLUMX TKAHER, Orbine-
HW3MOB rpynn — Knaccbl, TUnbl HWA, LUBETKA, n1oga 1 T. M.
JKMBOTHbIE: pasHble Tu-
Jeonouns naeT BWUpb, Ha P
Conpoaemaemn BO3- Mbl KMKWOBOB Y NTUl, pas-
OAHOM YpOBHE oOpraHusa-
HWKHOBEHVEM YaCTHLIX NWYHOE CTPpOeHMe Kpkina
npucnocobnexui K LnH, VISMEHEHMA HOCAT rpu- HacekoMmbiX, pasHas OK-
CrnocobuTENbHBIA  XapakTep. :
AnnoreHes ycrnoBusim cpefpl, 6es packa WepcTun.
3TMM  nyTeM  BO3HWUKaKT :
M3IMEHEHWNA YPOBHA Pacrenus: pa3nn4Has
opraHm3auvmn — wnano- i COCTEGA TSI CprMEi NACTOBOW  na-
p rpynnbl — BUAb, POabl, ce-
aaanraunammn s CTUHKW, KOMHOYKW Y KaKTy-
MencTea
Ca, OKpacka nnoaos KU . 1.
KrBoTHbIE — peagyKuua
Conposoxpaetcss 06 Spraiee cpen ¥y IS
KatareHes — LM yNPOLLIGHYEM Op- Yawe Bcero pgereHepauma | WWepHbIX W NOA3EMHbIX
Mopoduano- FEHMGALMM, PEAYKLICH CcBA3aHa C nepexody K na- | XXMBOTHBLIX,  YNpOLLEeHue
nornyecku BB pb”(‘ OPraHoB — pasnTHYECKOMY WNK cuas- | opraHuMaaumu y napaswTu-
perpecc 7 . | 4emy 0Dpasy Kn3HK Yeckux copm.
obLuel gereHepaumei .
PacteHus: pegykuwsi Kop-
HeW U IUCTLEBR Y NOBUMNKU
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Tabnuua 41. ,D,oxasa'reanTBa JBonwounn
[okasatenscTBa
Mpumepsl
3BOIOLUU
MHorouncrneHHbIe NaneoHTONOrMYeckUe Haxodku CBUAETENBLCTBYOT O TOM, YTO
OPpeBEHue dJOprI HKU3HW OTNIUHAKTCH OT HbIHE KUBYLLIMX. OI‘IDE}JEJ‘IHE BO3pacT
HaxodoK W pacnonarasl ux B XPOHOMOrMYEeckoM MOpsAaKe, MOXHO caenatb
BbIBOO, 4TO paCTMTEJ'!beIIFI U KWMBOTHBLIA MWD MWU3MEHANCA OT NpPOCTOro
K CINOKHOMY.
Haxoakn npoMEexyTOYHbIX WMCKOMaembiX BUOOB, MXMWMBOTHLIX W pPaCTEHUH,
Maneontornom- | KOTOPBIE  CBA3bIBAIOT  MeXay coGoil  pasnuyHblE TPYMnbl  OpPraHuaMoB
yeckue (3Bepo3ybbiil AlEep — WHOCTPaHLUEBWSA, ABNSETCA MPOMEXYTOYHON dopmoit

MEXKOY NPEeCMbIKALIMMUCA W MAeKonuTawwumn). MNaneoHTonoram yaanoch
BOCCTAHOBUTb CbIAJ'IOI'CHCTM‘-iCCKMC PAAbl HEKOTOPbLIX XWBOTHbIX. anME!pOM
MOXET CnyxuTb aBonouua nowagw. Hauwbonee apeeHve ee npedku Obinwu
pasmepoM C fWCULY, C YeTbipexnanbimy nepefHUMU  KOHEYHOCTSIMU,
TpExXnansiMK 3aaHuMK 1 3ybamu TpaBosaaHoro Tuna. OHW KUK B MECTHOCTAX

C TEMJBIM WU BNaXHbIM KNMMaToMm, nepeBurarcCb Ckavdkamm

BUONOTKA
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CpaBHuTensHo-
aHaTtomuyeckue
(mopchonoruyec-
Kve)

CpaBHMTeJ'IbHO-aHaTDMW-IeCKME AOKa3aTenkCTBa 6a3IﬂDYIOTCF! Ha W3y4YeHWK WU
CpaBHEHUN CTPOEHUS Pa3nnyHbIX XWUBbIX opraHn3MoB, CoBpemeHHas Hayka
paeT MHOro dDaKTOB. noaTeepxaaroWwmx obLwuMit nnaH CTpOeHWA OpraHn3mMoB
pasnnyHbIX CUCTEMaTUMECKUX Tpynn:

« KneTo4Hoe cTpoeHve opraHu3MOoB.

o [loxoxee CTPOEHWE XKMUBLIX OPraHU3MOB BNW3KUX CUCTEMATUYECKUX rpynn
(Hanpumep, CXCAHbIN NMaH CTPOEHUA NO3BOHOUHBIX XUBOTHBIX).

« CpaBHeHWEe OTAEeNbHbIX OPraHoB MO3BOHOYHbLIX Pa3HbIX KMaccos aaeT
Y6e,ﬂMTeﬂbele AgoKasaTtenbCTBa 3IBONMKHUWMK. TOMONOTMYHbIE N aHanorM4Hble
opraHbl.

« B HekoTopbix crnyyasix y opraHu3MOB NPOMCXOAUT BO3BPAT K Mpu3Hakam
NPeaKoB v NOABNAKTCA ataBu3Mbl (POCT XBOCTA Y YEeNOBEKA, NOSBNEHWe nnLl-
Hell napbl COCKOB, poxaeHve 3ebpoBYAHOOKPALLIEHHLIX KepebaT

o [lepexogHeie dhopMbl, coveTawwme B cebe NpU3Hakn HECKOMbKMX KPYMHbIX
cucTemaTuyeckux eauHul, (YTKOHOC ¥ exmngHa, covetalolime B cebe npusHaku
NPECMbIKAIOLLIMXCA ¥ MIEKONUTAOLLMX, OAHOKNETOYHEIN OPraHn3M 3BrneHa 3ene-
Hasi UMEET NPU3HAKK, TUMWYHBLIE ANA PacTeHWA (XNOpPONnacTbl U CnocobHOCTL K
hOTOCHHTE3Y) U ANA KUBOTHbIX (KIYyTWKW, CBETOYYBCTBMTENBHBIW [MasoK, Crno-
COBHOCTb MUTATLCS FOTOBOV OPTraHUKON)).

Ombpwronoru-
Yyeckue
fAoKasaTenbcTea

®. Mionnep v 3. [ekkenk yCTaHOBWUIM 3aKOH COOTHOLUEHWUSI OHTOreHesa 1 du-
noreHesa, KOTOpbIiA Nony4un HassaHue buoreHeTnyeckoro sakoHa. OcHOBHas
naen aToro 3aKoHa 3akniyaeTca B TOM, YTO MHAMBWAYanbHoe pa3suThe (OH-
TOreHesa) KpaTKo MOBTOPAET ncTopuyeckoe passuTve Buaa (dunorexes). Co-
BpeMeHHbIe UCCNeAoBaHns NoKasanv, YTo B OHToreHe3e 06bIYHO NOBTOPSIETCS
CTpOEHUE He B3POCMbiX CTaguil Npeakos, a ux 3apogbiein. Ha ambpuoHans-
HbIX CTaAWUAX pasBUTUA MOTyT BO3HWKATh HOBbIE HACMNELCTBEHHbIE U3MEHEHUS
(yBenuyeHve uncna No3BOHKOB Y 3Mel M0 CpPaBHEHWIO C APYrMMu NpecMbl-
KaloLWMMUCs )




621

Tabnuua 42.

Jkonorusa
JKonoruyeckue hakropsbl

Mpynnsi akTopoB

Mpumepbl npucnocobneHHocTH

AbBuoTndeckme:

CBeT — OCHOBHOW WCTOMHUK
3HEpPrun ang BCex npouec-
COB, NpOMCXOASLWKMX  Ha
3emne

MO OTHOLUEHWIO K CBETY pacTeHus OenaTcs Ha ceeTonbuBbie K

TeHEeBbIHOCMBbIE [pUCNOCOBNeHus K pasnuyHo OCBELLEHHOCTH
Y pacTeHuit: nNucToBas Mo3anka, SpPYCHOCTb, CNOcOBHOCTL ABU-
raTbCs 3a CBETOM, paHHee UBETEHME NEPBOLIBETOB.
MprcnocoGneHnst y XMWBOTHBIX: CMOCOBHOCTb BUAETb B yNbTpa-
(b1ONeToOBOM CBETe, XOpOoLLee Pas3BUTHE Cnyxa, ocaA3aHus, o6o-
HAHUS Y HOMHBIX XKMBOTHbIX

Temnepatypa — o6ecneyu-
BaeT npoTekaHue gepmeHTa-
TUBHBLIX MPOLIECCOB B KNeT-
kax. Bnuser Ha pocTt, pa3su-
TME U [ApyrMe nposBneHus
KUBHELEATENBHOCTH

MpurcnocobneHns K pasnuyHsIM TEMNEPATYPHBLIM YCIOBUSM:

« Yy pacTeHuii — nucTonag, oTMUpaHUE Ha3eMHbIX YacTeit, yxon
nop cHer, onylueHue, NAoTHLIW NMCTOBOM MOKPOoB, npespalleHue
NINCTLEB B XBOK;

« Y KUBOTHbLIX — TEMOKPOBHOCTbL, TENNAsA WEPCTh, NOAKOXKHAS
KneTyaTka, 3MHSAS cnavka, aHabuos, Murpaunm

BnaxHocTe — copepaHue
BOAbI B BO3Ayxe, Mouse MU
JXKMBLIX opraHuamax. Bopa
UrpaeT BaXKHEWWyK ponb B
KUIHEOEATENLHOCTU KIETKHM,
SBNAACL YCMNOBUEM ANS Mpo-
TeKaHuss Bcex BUonornyeckux
npoueccoe

MprcrnocoBneHna y pacTeHWidl: CUNbHOE pa3BUTUE KOPHEBOW
CUCTEMbI, YMEHbLUEHWE NUCTOBOM MNACTUHKA, BOCKOBOW Hanet
W OnyLlieHue Ha NUCTbaX, NoTeps NMUcThLeB (cakcayn), cbpackl-
BaHWe NMUCTLEB, OTMUPAHUE Ha3eMHbIX YacTen.
MprcnocoGnerHns y MBOTHBLIX: PasnoXeHUe XXWPOB U YINEBOAOB
00 BoAbl (Bepbniodkl, NYCTbIHHLIE HACEKOMLIE), crneunanbHble no-
KpoBbl Tena, OTCYTCTBME NOTOBLIX KEMes (npecMblkalomecs),
cnaYvka, aHabros. Mo OTHOLWEHWMID K BOAE pacTeHus OenaTcs Ha
rmapohuTel (BOOHbIE), TUrPohUTEl (0BUTaTENW BREKHBIX MECT),
Me30UTLI (KMBYLLME B YCNOBUSX CPeAHEN BayHOCTW), KCepo-
huTel (06uTaloT B 3acylunueeix mMectax). »KUBOTHLIE MO OTHOLE-
HWKO K BOAE [AEensTcA Ha NepBUYHO-BOAHBIE, MOMYBOAHO-
Ha3eMHble, Ha3eMHO-BO3AYLIHbIe

BUONOTKA
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pynnbl chakTopoB

MpuMepbl NPUCNOCOGNEHHOCTH

BuoTtuyeckue
1. BnusHue pacTtenvii opyr

Ha ,qura

pr{JHOCTb, nogseMHasd ApyCcHOCTb KOPHEBLIX CHUCTEeM, MCNOMNb30-
BaHWE OOHWX paCTEHMIﬁ KaK Onopel 4AnAa Apyriux, napasminim

2. BsaumopeinctBue pacrte-
HWUW 1 KUBOTHBLIX

MpucnocoBneHns pacTeHun K OMbINEHUI0 HACEKOMbLIMK, K pac-
NpoCcTpaHeHnto NNogoB M CemMAH C NMOMOLLBbH KMBOTHbIX. Y Ku-
BOTHbIX npucnocobneHus K apesonasaHbio, noneTy, npuobpete-
HWE CXOACTBA C OpraHamMn paCTeHIv"IF'I

3. BsaumogelcTBue XKWBOT-
HbIX APYr C APYrom

XULWHUYECTBO, NapasnTnam, CUMOUO3, KOHKYPEHLMUA BHYTPUBUIO-
BaA, MEXBUAAOBAA U T. I.

4. BaaumMmopenctBMe XKMBOT-
HbIX U pacTeHuin ¢ Baktepus-
MU, rpubamu, Bupycamu

Cumbuos rpuba v Bogopocnu — NULANnHMKXA, CUMBUO03 KUBOTHLIX
W KuweyHbix Gaktepuii. PasnoxeHue opraHM4eckux OCTaTKoB
noyeoobpasyommu Gaktepusamu. MukpoopraHuaMel SBNSHOTCS
NULLEr AN HEeKOTOPbIX 3KUBOTHbIX

AHTpPONOreHHLIe
(BO3geicTBME Yenoeeka, ero
XO35INCTBEHHON AesTenbHo-
cTH)

1. BosgencTeue Ha pacTeHus

MonoxuTeneHoe: nocagka necos, Napkos, CO3haHWe HOBbLIX Cop-
TOB, OPraHU3aunsl OXpPaHAEMbIX TEPPUTOPUIA (3aKa3HWKOB, 2amno-
BEIHWKOB), pacceneHne pacTeHui.

OTpuuarensHoe: YHUYTOXEHWE pacTeHuid, BelTanTeleaHue, coop
NeKapcTBEHHOro Chipba

2. BospencTtBue Ha KMBOT-
HbiX

OTpuuaTensHoe: YHUYTOXEHWE XUBOTHBIX, CO3f4aHWe Henpuroa-
HblX YCNOBWIA ANS CYLWECTBOBAHUS MHOTMX BWAOB JXWUBOTHbIX.
OKCNEPUMEHTEI HA KUBOTHBIX.

MonoxuTensHoe: pacceneHue, BelBeAeHNE HOBBIX NOpo[, co3pa-
HWE YCNOBWW [N XU3HU HEKOTOPLIX XUBOTHBIX (40Ma, NOGTPONKK
LN KUBOTHBIX, NPUCNOCOBUBLLMXCS XKWTb PSAOM C YENOoBEKOM),
NMOMOLLL JKWBOTHbIM B HEGNaronpusATHbIX YCNOBUSAX, WUCKYCCTBEH-
HOE pPasMHOXEeHWEe PedKUX BULOB XUBOTHBLIX

3. Bospeicteue Ha abuoreH-
Hble hakTopbl

OcyweHue pek v BonoT, 3arpsisHeHE OKPYXaloLlen cpeasl, Bbl-
OpPOC PaaMOHYKNULOB, TSXKENbLIX METANNO0B, BLITaNTLIBaHKE NOYB,
LWYM, HE paUMOHAaNbHOE BEEHWE CEeMbCKOro X03aNCcTBa
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Tabruya 43. CTpyKTypa bMoueHo3a
KomnoHeHT DyHKUMHK lNpeacraButenwu
MpooyueHTtul  (npons- ABTOTpO(Db!.

BoauTenu). lNpoayuex-
Tl cnocobHbl CUHTE3N-
poBaTtbL oOpraHuyeckue
BelecTBa M3 Heopra-
HUYECKMX C WUCNONbL30-
BaHuem CONHEYHOW
SHepruu

CocraensoT ocHoBy 0OwuoreoueHosa —
NPoOU3BOASAT NEPBUYHOE OPraHW4yecKkoe
BellecTro, bnarogapsa otocuHTesy (4 X
10" 1/ron). Beinenexve B atmocdepy Ku-
crnopofa, cBA3blBaHWe yrnepoga B BUAE
CQO;

HasemHble DrnoreouyeHo3bl —
BbICLLUWE pacTeHus,
BOL0EMbl — BOOOPOCHN. AB-
ToTpothHbie Baktepun (do-
TOCVHTE3VPYIOWLIME W Xe-
MOCVHTE3MPYHOLLIME) WMEIOT
ropasgo MeHbLLIEE 3Have-
Hue B BuoreolieHose

KoHcymeHTbl  (noTpebun-
Tenu). letepoTpodbl —
OpraHvambl,  WMCNONb-
aylolre ans nutaHus
roToBbIE OpraHu4eckune

B uenax nutaHua W Uenax pasnoxeHus

noTpebnsalT opraHnyeckoe BeLLecTBo.
YCBOGHWE 3HEepruM, 3akm4yeHHoW B op-
raHudeckom eewectee gocturaetr 10%,
NnoaToMy NuLLEBble YPOBHU NprobpeTatoT
BMA CYXWUBaKLWMACA nupamuabl (3Kono-

[MepBUYHBIE W BTOPUYHBIE
retepotpodel. K nepeuy-
HeIM reTtepoTpodam OTHO-
CATCA TpaBOSAHbIE KWBOT-
Hble (noeaakT pacTeHus), a
K BTOPWYHBIM — NNOTOSA-

PenyueHTsl
(necTpykTopsl)

OCTaTKu NPOAYLEHTOB N KOHCYMEHTOB Ha
gonee npocTbie opraHynyeckue 1 Heopra-
HUYECKUE coeluHeHWsa. B npouecce nu-
TAHUSA PeayueHTbl CHayana pasnuyarT
OpraHWYECKMe BeLecTBa 40 NPOCTEMLNX
MOIEKy, a 3aTeM MWHEpPanuaylT ux 40
BOAbI, ABYOKUCH Yrnepona WU 3NeMeHTOB.
MpoayKkTbl MWHEpPanM3auuK BHOBb WC-

NOnb3yKTCA pacTteHuamMu

BelllecTBa rmyeckme nupaMuabl  Maccbl, YMUCeN, | Hble (NoedarT TPaBOAAHLIX
3HEprvu) XMBOTHBIX)
PeayueHTbl pasnaraioT  OpraHuyeckue

Hetputodarn — retepoTpod-
Hble (THWMMOCTHbIE W T. Mn.)

Baktepru, rpubbl, XUBOT-
Hble, nuTallurecs naga-
b0 (KYKA-MOTUMNbLUWKW,

YyepBu U T. N.)

BUONOTKA




