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BOTAHUKA
PacturenpHas Kierka, ee CTpoeHune

TunuuHasa pacTutenbHasa KreTka coAepXxut Xxnaoponnactbl U Bakyonu
1 OKpY>KeHa LIeNIoN03HOI KNeTOYHOMN CTEHKON.

lNnasmatnyeckaa mem6paHa (Nnasmanemma), OKpyalollas pacTUTENbHYIO
KNeTky, COCTOUT U3 ABYX CNOEB NUNUAOB W BCTPOEHHbIX B HUX MONeKyn
6enkoB. MoneKynbl INMULOB MMEKT MOAAPHbIE MMAPODUIbHBIE <TONOBKI»
1 HenonApHble rMaApodoOHbIe «XBOCTbI». Takoe CTpoeHWe obecneunsaeT
136VpaTeNbHOe NMPOHNKHOBEHWE BELLECTB B KETKY 1 U3 Hee.

KnetoyHas cTeHKa cocTouT n3 Uennonosbl, ee MoneKkynbl COﬁpaHbI B Ny4YKkn
MUKPOPUOPUNN, KOTOPble CKPyUeHbl B Makpo-Gubpunnbl. MpoyHan KnetouHas
CTeHKa No3BoNAeT NoAAepXKnBaTb BHyTPeHHee AaBneHne — Typrop.

LinTonnasma coCTOUT U3 BOAbl C PacTBOPEHHbIMI B Hell BeljecTBamu
1 OpraHoOVfioB.

Xnoponnactbl — 3TO OpraHeN/ibl, B KOTOPbIX MPOUCXOAUT (GOTOCUHTES;
pasnuyalot 3eneHble xnoponnactbl, copepxawne XﬂOpO¢Mﬂﬂ,
XpomMmonnacTtbl, CoAepXaljme >Kentble W OpaHXKeBble MUIMeHTbl, a TakKKe
nenkonnacTbl — 6ecLBeTHbIe NNacTabl. A pacTUTeNbHbIX KIETOK XapaKTepHO
Hanuyme BaKyoNu C KIETOUHbIM COKOM, B KOTOPOM PacTBOPEHb CONK, caxapa,
opraHuyeckuie KUCnoTbl. Bakyonb perynupyet Typrop KneTki.

AI'II'lapaT rOJ'IbFl)KI/I — 3TO KOMMJIEKC NAIOCKUX NOAbIX UNCTEPH N NY3bIPbKOB,
rae CMHTE3NPYITCA Nnonnucaxapuabl, BXogauine B coctas KNETOYHOW CTEHKU.

MVITOXOHF[pI/IVI —_ FlEyXMeMGpaHHbIe Tenbua, Ha CKnagkax ux EHyTpEHHEﬁ
MemM6paHbl — KpWCTax — MPOUCXOAUT OKWUCIEHUE OPraHWYecKUX BeLjecTs,
a 0cBO6GOAVBLIAACA SHEPrUA NCMOSb3YeTCA AN1A CUHTe3a ATO.

MnapKuii 3HAONNA3MATUYECKUI PETUKYYM — MeCTO CUHTe3a NNMWAOB.
LlepoxoBaTblil  SHAOMNA3MATUYECKUIA PETUKYNYM CBA3aH C pubocomamu,
OCyLecTBNAET CUHTE3 6enKoB. JInzocombl — mMem! PaHHble TeNbLa, coaepKalune
¢EpMeHTbI BHYTPUKIETOYHOrO NueBapeHna.

MepeBapriBaloT  BellecTa,  W30bITOYHble — opraHenbl  (ayTtodarus)
UM Uenble Knetkn (ayTonus). AApo — OKPYXEHO AfepHO 060nouKoin
U COAePXWT HacneacTseHHbIn Matepnan — [HK co cBAsaHHbiMM C Helt
6enkamy — rcToHamm (XpOMaTI/IH). ﬂ/:[po KOHTPONUPYeT XN3HeAeATeNbHOCTb
KNeTku. ARpbIWKo — MecTo cuHTe3a monekyn T-PHK, p-PHK n pubocomHbix
cybbenHUL. XpOMaTUH COAEPKUT KOAMPOBaHHY0 MHGOPMaLMIO ANA CUHTe3a
6enka B knetke. Bo Bpems feneHus HacneACTBEHHbIN MaTepuran npeacTasneH
XPOMOCOMamu.

Mnasmogecmbl (MOpbl) — Menbyailume UUTONAA3MaTUYECKMe  KaHanbl,
NPOHU3bIBaKOWNE KNETOYHbIE CTEHKN U 06'beFlIIIHRIOLI.lIIIE cocefiHMe KNeTKu.

MUKpOTPYOOUKN COCTOAT U3 6enka TyOynuHa U pacrofioXeHbl OKONO
nnasmarnyeckon MeMﬁpaHblA OHu y4yacTBylOT B nepemelleHnn opraHenn
B LyUTOMN/a3Me, BO BpeMs fIeNIeHNA KNETKN GOPMUPYIOT BEPETEHO AeNEHNA.

>KM3H€)'(€HT8}":HOCTB KJIEeTKN

1. [IBUXKEHVE LNTOMIAa3Mbl OCYLIECTBNACTCA HEMPEPLIBHO U Coco6CTByeT
nepemeLLeHio NNTaTeNbHbIX BELECTB 11 BO3AyXa BHYTPU KNETKU.

2.06mMeH BewecTs W 3SHeprun BK/loYaeT Crefylowure npoLecchl:
NOCTyNeHNe BelWecTs B KNeTKY; CUHTE3 CNIOMHbBIX OPraHUYeCKUX COeuHeHNi
13 6ornee NPOCTbIX MOMIEKYN, UAYWWIA C 3aTpaTaMu SHepruu (MnacTuyeckui
obMmeH); pacuiensieHne, CNOXHbIX OpraHUYeckux coefvHeHnin no Gonee
NPOCTbIX MOEKYI, UaylLee C SHEPruu, NCnosb3yemoil ANA CuHTesa
Monekynbl ATO' (3HepreTueckuinl obmeH); BblfeneHne BpeaHbIX MPOfyKTOB
pacnaja u3 KneTku.
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3. Pa3MHOeHMe KNeToK ieneHnem.

4. PocT 1 pasBuTue KNeTok. POCT — yBenuueHue KNetok [0 pasmepos
MaTepPUHCKOVN KNeTkn. Pa3BuTiie — BO3PACTHbIE W3MEHEHWA CTPYKTYpbl
1 GY310NOrnM KNEeTKM.

Kopenn
KopeHb — nofi3eMHas YacTb BEreTaTBHOTO TeNa pacTeHus, 3akpennakllas
ero B nouse. [0ABUNCA BrepBbe y COCYANCTbIX PaCTEHNIA.

DyHKIMM KOPHSA

1. Mornowarowas — BofAa C PacTBOPEHHbIMWA B Hell BewecTBamu
NepeHoCUTCA uepe3 KCunemy K HaA3eMHbiM OpraHam, rae BKYaeTcs
B NPoLEeCChl pOTOCUHTE3a.

2. lNpoBogAlan — Yepes kcunemy 1 GBIO3My KOPHA MPONCXOANT ABUKeEHE
BO/Ibl 1 NUTaTeNbHbIX BELLECTB.

3. 3anacarolias — CMHTE3UPOBaHHble OpraHuyeckue BellecTsa no drosme
BO3BPALLAIOTCA 13 Ha3eMHbIX OPraHOB B KOPEHb 1 3aMacaloTca.

4. CUHTETMYECKAaA — B KOPHE CUHTE3WPYIOTCA MHOTUE aMUHOKUCIOTHI,
TOPMOHbI, anKanougbl v Ap.

5. fIkopHaa — 3aKpenniAioT pacTeHue B rpyHTe.

B KOopHe pasnuuaioT rnaBHbI KOpeHb U 6GOKoBble KOpHWU. MepBuuHbIN
KOpeHb 3aKfaiblBaeTcs ellie B 3apO/iblLlie, OH OPUEHTVPOBAH BHI3 1 CTaHOBUTCA
y TONOCEMEHHbIX UM LBETKOBbIX PacTeHU [NaBHbIM. BOKOBble  KOPHU
HopMUPYIOTCA Ha raBHOM.

OpeHb — oOcCeBoOil oOpraH, obnajalowWWin paavanbHON CUMMETpUen
M HeomnpeaeneHHo J0Nro HapacTalowuin B MHy, bnarogaps AeATenbHOCTY
anukanbHol (BepxyleyHoi) mepuctembl. OT cTebna OH OTAMYaeTcA Tem,
4TO Ha HeM HWKOT/1a He HapaCTaloT INCTbs, @ annKabHas MepuUcTeMa NPUKPbITa
YEXSIMKOM.

Tunbt KOPHEBDBIX CMCTEM
CTepkHeBan KOpHeBas cMCTeMa — BKJIIOYAET MNaBHbIN 1 GOKOBbIE KOPHMY,
XapaKTepHa /1A 1BYA0NbHBIX LIBETKOBbIX U FONIOCEMEHHDIX PAaCTEHMUIA.
MoukoBaTaa — d)OpMVIpyeTCR n3  nNpuaaToYHbIX KOpHeVI, KoTopble
BblpacTaloT n3 HIKHEN YacTu nobera.

IToyBa, ee 3HaYeHMe /1A KM3HM PACTEHMIT

MoyBa COCTOMT M3 TBEPABIX YaCTUL, O6PA3yIOWMXCA U3 MaTepUHCKOM
nopobl, TN KOTOPOIl ONpeAeNnseT MuHepanbHbIi CoCTaB nouBsbl. Copepxanne
B Mo4Be BOAbl — [NaBHbI dakTop ANA pa3BuTUA pacTeHuin. Hambonee
Gnaronpmﬂmblmm ANnA  yAep)KaHuA BOAbl CYWTAKOTCA NOYBbLI, cCOCTOALWME
M3 4acTuL pa3Horo pasmepa. XuBble KOMMNOHEHTbI NOYBbI (MUKPOOPraHM3mbl,
rpubbl, 6eCNO3BOHOUHBIE 11 MESIKIE MO3BOHOYHbIE KUBOTHbIE) CMOCOBCTBYIOT
ynyuweHuio  nnogopoava  mous.  Tak,  asoTdukcupyloue  6aktepum
M~ CWHe-3eNieHble  BOAOPOC/M  OBGOrallaloT MouYBy CBA3AHHBIM  a30TOM,
MuKopuzoobpasylowue  rpubbl  CTUMYyIMPYIOT — MUHepanbHoe — nuTaHue
paCTEHVIVIA OyeHb BaXKHO Hanuuue B nouse OpraHnyecKnx oCTaTKkoB, KOTOPble
NOCTOAHHO NOABEPraloTCA MUHEpanu3aunM MUKpoOOpraHM3mMamn 1 ABNAKTCA
HenpepbIiBHbIM UCTOYHUKOM NOYBEHHOIO NUTaHWA. Yem Gonblue OpraHnyecknx
OCTaTKOB B MOYBE, TeM OHa NoaopoaHee.

BuyTtpennee cTpoenne KOpHs

7



MpoBogAlan cucTema KOpHA (CMTOBUAHbIE TPYOKM 1 COCYAbI) paananbHO
pacrnonoxeHa B LiEHTPe KOPH#A, 06pasys KNeTKamii OCHOBHOW TKaHW OCeBO
uunuHgp. Mo cocyaam npoucxonT TPaHCMOPT BOAbl C PaCTBOPEHHbIMU
B Hell BellecTBamii K Ha3eMHbIM OpraHam pPacTeHWA OT KOPHEeBbIX BOSIOCKOB.
Mexgy TAXaMu COCYlOB HAaXOAATCA CUTOBUMAHbIE TPYOKW. OHM cnyxaT
[NA TPAHCMOPTVPOBKM OPraHNYecKX pacTBOPOB OT Ha3eMHOI YacTu pacTeHua
KKneTkam KopHa. Mex iy Gnoamoli 1 Kcunemon pacronoxeHa obpasosatenibHas
TKaHb — KaMbWii, KNeTKN KOTOPOro HenpepbiBHO AeNATCA, obecneunsas poct
KOpHA B TONWWHY. BcacbiBaHne BOAbl C PaCTBOPEHHbIMW B Hell BellecTBamu
OCYILIECTBAAETCA B 30HE KOPHEBbIX BONOCKOB. KOpHEBOW BOMOCOK — 3TO
BbIPOCT KNETKM, OH XMBET OKONO 20 fiHEi 11 3aMeHAETCA HOBbIM.

30HbI KOPHSA Ha POJIONIBHOM paspese

1. KopHeBoit uexnuk

2. 30Ha feneHns — fenslmecs KneTkn 06pasoBaTesbHON TKaHU.

3. 30Ha POCTa — OCYLUECTBAET POCT KOPHA B ANINHY.

4. 30Ha BCaCbiBaHMA — PaCroNoXeHa Bbille 30Hbl pocTa. Ee noBepxHOCTL
MOKPbITa BbIPOCTAMN HAPYXHbIX KNETOK — KOPHEBbIMU BOIOCKaMW, KOTOpble
BCaCbIBAOT 13 NMOYBbI BOAY C PaCTBOPEHHbLIMU B Hell BewecTsamun. KOpHeEble
BOJIOCKM MOKPbITbI  CIN3bIO, KOTOpas gacrsopﬂeT MWHepasnbHble YacTuubl
MOYBbI, 1 KOPHYN npounocuennnmcn ccybcTpaTom. B 3101 30He 3aKnagbiBaloTcA
60KOBbIe KOPHW.

5. 30Ha NpoBeAeHNs — B LiEHTpe KOpHA HaXOFlIATCﬂ npoBoAALas TKaHb,
obpasoBaHHaa ApeBecnHoil (Kcunemoit) v ny6om (dnosmoi). [Ana 30HbI
XapaktepeH MOCTOAHHBIN poct. Haee Aonio npuxoanTca Bonbluas yacTb ANVHbI
KOpHA. 3[;[&(!7 KOpeHb yTonuwaeTca, 6naro,qapﬂ AENeHnIo KNeTok Kambuis. B 30He
NpOBefieHNA KOPeHb BETBUTCA.

Bupjonsmenenns kopreit

KopHennoabl BCeACTBUE CUbHOTO Pa3pacTaHuia NapeHXUMbl Win 3a cuet
[eATENbHOCT A0MONHUTESIbHBIX CI0EB KamMbnsA MPOUCXOANT YTONLIEHUE KOPHS,
€ro BU/OM3MEHeHIe B KOPHeNNop. Y pefibKu, CBeKNbl 1 perbl 6onblian yacTb
KopHenioaa obpasoBaHa Pa3pOCLIMMCA OCHOBaHWeM CTebns; Y MOPKOBMU,
Hao6opoT, MaBHyl0 YacTb KOpHenjiona GOPMUPYET FNaBHbIi  KOPEeHb.
KopHennoabl npucnocobneHbl AnA 3anacaHus nuTaTeNibHbIX BellecTs. [pyrve
BUIOV3MEHEHVA: KOPHEKNYOHM (reopruH), BO3AyLUHbIE KOPHM (KyKypy3a).

ToGer. Jluct. Cre6enp

Mober — 370 Hag3emHas uvacTb pacteHvs. BereTaTuBHbIN nober
3aK/1aAplBaeTcA B NpoLecce pasBnTnA 3apoAplila, B KOTOPOM OH MpepncTaBneH
noveukoir. [oueyka — 3To cTebenek u NUCTOBble 3auyaTky, MOXeT

CUMTaTbCA MEPBOM MOYKOM pacTeHUA. ANuKanbHaa MepucTema Moyeyku
npu pasBUTAN 3apogbilla GOPMUPYET HOBbIE NINCTbA, a CTebenb yAnMHAETCA
" nm<§¢epeHumpyeTcn Ha Y3Ibl 1 MeXA0Y3NNA.
lMouka — 3T0 3auaTouHbIA Nober, U3 Hee BECHON BblpacTaloT HOBble Noberu.
P BEpPXY , , (pacnonoxeHbl B nasyxax /INCTbEB)
Y NPUAATOUHbIE MOYKM. ﬂpmnaTquble TOUKYM 06PasyloTCA 3a CYeT feATeNbHOCTM
Kambua 1 Apyrux o6pa3oBaTesibHbIX TKaHel B Pa3HbIX MeCTax — Ha KOPHSX,
cTebnAx, NNCTbAX. YUacToK CTebniA, OT KOTOPOro OTXOAAT AUCT W MOYKa
Ha3bIBAETCA y3710M. YUACTOK CTe61A MeXfy COCRAHMMM y3namn — MexAoy3nue.
OceBan YacTb MOUKM — KOPOTKMIA 3a4aTOUHbIi CTebenb, Ha Hem —
3auaTouHble IMCTOUKM. B nasyxax 3a4aTouHbIX IMCTbEB MOXHO OGHAapYXUTb
Mesikne  3ayaTouHble MOYKW. W3 BeretaTMBHOI MOUKM  pa3BUBaeTCA
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BereTaTMBHbIV NOGer, a U3 reHepaTUBHON — reHepaTMBHbIN noGer ¢ 3ayaTkamu
UBETKa WM COLBETWA. PasnnualoT MoYKM rofible 1 3aluuieHHbIe KOMXKUCTbIMM
vewyamnJinct

MCT- NN0CKMiA 6OKOBOI opraH nobera.

Buemnee cTpoenne ncra

Y [ByNONbHbIX PacTeHU NUCT COCTOWT M3 MIOCKOW PacllMpeHHoi
NNacTVHKM 1 CTe6NEeBUAHOTO uepellka C MPUIMCTHUKamK. [na nucTbes
OfJHOZIONbHBIX, PACTEHWII XapaKTEpPHO OTCYTCTBME YepelKOB, OCHOBaHWe
JNCTa, y HAX PacluMpeHo, BO Bnaranuuie, oxsatbiBalowee cte6enb. Y 3nakos
Bnarannwiem NoKpbITO BCe Mexaoy3nue: JNCTbA ABYAONbHBIX pacTeHuil GbiBatoT
npocTble 1 CNoXHble. MpoCTble NNCTbA VUMEIT OfiHY JNCTOBYIO MNACTUHKY,
VIHOT/]a CUNbHO PacunieHeHHyIo Ha lonacTy. CIokHbIE ICTbA MEIOT HECKONbKO
JINCTOBBIX MNACTUHOK C BbIPAXEHHBIMU YepeHKamu. [eprncTocnoxXHble NCTbA
VIMEIOT OCeBOIl Yepewok, N0 06e CTOPOHbI KOTOPOTO PacroNoXKeHbl INCTOUKIA.
[Manb4aToCNOKHDBIE MCTHA UMEIOT NNCTOUKM, OTXOAALLME BEEPOM OT BEPXYLUKM
OCHOBHOTO YepewKa.

BuyTpennee cTpoenne micta

CHapy»Ku N1CTa HaXOAUTCA KOXMLA U3 6eCLBETHbIX KETOK, MOKpbiTas
BOCKOMOZJOGHbIM BELIECTBOM — KYTVUKY/OM. MO KOXWLIE PacrofnoKeHbl
KNeTkn CTonbyaToii napeHxumbl, cofepxatuue xaopodunn. Mybxe Haxoaatca
Knetkn I'yG‘-IaTOI;I NapeHXMmbl C MeXK/eTHUKamK, 3anosIHEHHbIMU BO3yXOM.
B napeHxume pacrofnioKeHbl COCyfAbl MPOBOAALErO Myyka. Ha HuxHei
NOBEPXHOCTN JNCTbEB KOXWUa WMeeT YCTbUYHblE KNeTKK, y4acTsylowmne
B UCMapeHnn BoAbl. McnapeHue Bopabl NPOUCXOAWT ANA NpefoTBpalleHns
neperpesa /INCTa Yepes yCTbWLA SNUAEPMbl  (KOXULbY). ITOT npouecc
Ha3blBAETCA TpaHCMUpauMer U 0becneynBaeT MOCTOAHHDBIA TOK  BOAbI
oT KOpHEI7I KNNCTbAM. CKOpOCTb TpaHCnupauymn 3asUCUT OT B/IAXXHOCTU BO3AyXa,
Temnepartypbl, cBeTa 1 T.A. o Bo3gencTBreM 3TUX GpaKTOPOB MEHAETCA Typrop
3aMblKaoLWKMX KNETOK yCTbUL, OHKU I0TCA U Ci A, F
WV yCUNMBan UCrapeHie BoAbl 1 rasoo6meH. B npoujecce rasoobmeHa B KneTkin
nocTynaeT KUCIOPOA ANA [bIXaHUA UV BLIBOAUTCA B aTMOChepy B npoliecce
doTocuHTesa.

BMI[OMSMEHCHM}I JINCTHEB
Yenkn — CnyXat Ana 3akpennexHua cTebns B BEPTMKANbHOM NONOXEeHUW;
WMbl (y KaKTyca) WrpaioT 3alyuTHYI POfb; YelyNKn — MeNKiMe JINCTOUKY,
noTepsABIUMe CBOIO (OTOCHHTE3NPYIOLYIO (YHKUMIO; NOBUMA annapat —
JINCTbA CHaGXeHbl CTONGYaTbIMU xKenesamu, BblaenAlWNMA CN3b, KOTOpasa
NCNonb3yeTca ANA 3axBaTta MeJIKMX HaCeKOMbIX, MONaBLWNX Ha NNCT.

Crebenb

Crebenb — 370 ocepas YacTb nobera, HeCywas MCTbS, LBETb, COLBeTIA
Y nAogbl.

B 3TOM 3akntouaetcs onopHas GyHKuus crebns.

K Apyrum ¢yHKUnAM CTe6Ns OTHOCATCA: TPaHCMopTHas — MpoBefeHne
BO/Ibl C PAaCTBOPEHHBIM B HEil BELECTBAMU OT KOPHA K Ha3eMHbIM OpraHam;
boToCMHTe3MpYloLas; 3anacakolias — OTIOXKEHME B ero TKaHAX 6enKoB, X1pPoB,
YrneBOf0B.

Txauu crebms



1. MpoBogAlLan: BHYTPEHHIOI YaCTb KOPbl NPE/CTaBAAIOT CUTOBUAHbIE
TPY6KM U KneTku-cnyTHULbI nyba (dnosma), 6nmxe K LEHTPY PacronoXeHbl
KNeTkn [peBeckHbl  (KCUNeMe), Mo KOTOPbIM OCYLIECTBAAETCA TPaHCMopT
BelecTs.

2. MoKpOBHaA — KOXWLa y MONOAbIX 11 NPo6Ka Yy CTapblx OfpeBecHeBIIMX
crebneit.

3. 3anacatoujas — cneyrann3npoBaHHble KNeTku nyba u ApeBecuHbl.

4. O6pasoBaTenibHasA (Kambui) — NOCTOAHHO AeNAWMECA KNeTKW, AaloLne
Hanano BCcem TKaHAM CTebniA. 3a cueT AeATeNnbHOCTU Kambusa ctebenb pacTeT
B TONLMHY, 1 06Pa3syloTCA roAnyHble Konblia.

Bunonsmenenns crereit
Kny6eHb — 3anacatowuil nogzemHblii nober; BcA mMacca Kny6HA coctouTt
V3 3anacawoujeri NapeHxumbl BMeCTe C NpOBOAAIEN TKaHbio (kapTodenb);
NYKOBMLU@ — YKOPOUEHHbII KOHMYECKWU CTeGenb C MHOrOYUCNEHHBIMI
BIAO! JCTbAMN — yellly NyKOpO cTebnem — AoHLem
(nyk, nuana); kny6HenykoBuubl (Faanonyc, KPOKYC W Ap.); KOYaH — CUIbHO
YKOPOUeHHbII cTebeb C TONCTbIMY, NepeKpbiBaloLMMM APYT APyra MNCTbAMN.

1IBeTOK — BUION3MEHEHHDIIT TTI06er

LIBeTOK — 370 YKOPOYEHHbI W OrpaHMuYeHHblii B pocte mnober,
BbIMONHAIOWNIA FeHePaTUBHYIO GYHKLWIO.

CoCTONT 13: LBETOHOXKM, LIBETONIOXKA C YalleNncTUKamu W nenectkamu
(OKONMOLBETHNK), @ TakXe TbIYMHOK W  MIOACANCTUKOB. Yalwennctuku
NPOV3OLWAN OT BEPXHWX BEreTaTWBHbIX /INCTbEB U CyXaT ANA 3aluTbl
uBeTKa B GYTOHe, MX COBOKYMHOCTb Ha3blBaeTCA Yalleykon. JlenecTku cyxat
[ANA_npueneyenus onbinuteneir. COBOKYNHOCTb NlenecTkos 06pasyeT BeHUMK.
OH 6blBaeT pasaenbHONeNecTHOM 1 CPOCTHONENECTHOI.

TolunHKM LBeTKa npefcTaBnAioT coboit MuKpocropoduanbl
M COCTOAT W3 THIYMHOYHOW HUTW W MbibHMKA C ABYMA MbibLEBbIMY
MelIKaMW, UMM MUKPOCMOPaHNAMN. KONNUECTBO ThIYMHOK MOXeT O6biTb
OT ofHOW (cemeilcTBO opxupeiHble) [0 coTeH. COBOKYMHOCTb TbIYMHOK
B lLBeTKke o6pasyeT aHapouel. ThlUMHKM MOryT O6biTb  CPOCWIMMNCA
1 cBoboaHbIMK. Kaxgaa MONMOBMHKA MbibHWKA MMeeT fABa (pexe OfHO)
rHesja — MUKpoOOMopaHrua. MHe3aa MbibHUKA 3anofiHEHbl MaTePUHCKUMINA
KNeTKamn MUKPOCMOp, MUKPOCTIOPaMi 1 3penoii MbiibLoi. B mbiibHUKax
OCYILECTBAAIOTCA MAKPOCMOPOreHes U MKporameToreHes. MbinblieBoe 3epHO
ABNACTCA He3PenbiM raMeTodUTOM. B NbiNbLIEBOM 3epHe B pesynibTaTe Menosa
MaTepPUHCKON KNeTkn GopMUpYIoTCA fBE ranionaHble KNeTku: KneTka Tpy6Ku
1 reHepaTMBHas KeTka, KoTopas NosjHee AenuTCA Ha Ba cnepmus. NMpopocuiee
MbibLIEBOE 3€PHO C AAPOM TPYOKM U IBYMA CNepMUAMI NpeacTaBniaeT coboi
3penblil My»CKO rameTopuT.

epXHAA YaCTb UBETKA 3aHATa MJIOJONNCTIKOM, BKNIOUAIOLIM CEMA3AYATOK,
uny meracnopoduin. BepxHie KoHLbi M10A0NMCTUKOB BbITAMMBAIOTCA B CTONGUIK,
3aKaHUNBAIOUMIACA PblibLIEM, KOTOPbIA OBbIYHO COCTOWT W3 ABYX NonacTeit.
CoBOKYNHOCTb MNIOA0NINCTUKOB B LiBETKE Ha3blBaeTcA rHelen. B 3aBucumoctu
OT TMONOXEHUA Pa3NYalOT BEPXHIOD, MONYHKHIOK 1 HUKHIO 3aBA3M.
CemsA3ayaTKn pacnonaraioTca Ha MaLeHTax 3aBA3n, B KOTOPbIX MPOUCXOAAT
MakpocroporeHes — ¢$OpMIPOBaHUE MaKpPOCMOp ¥ MaKporameToreHes —
HOPMMPOBaHME XKEHCKOTO rameToduTa, a Take NpoLIecC OnIoJ0TBOPEHN.

CemA3ayaToK Mocsie OMNO/OTBOPEHNA 3aKNIOUEHHON B HEM AMLIEKNETKN
passuBaeTcA B cems. CemA3auaTOK COCTOWT W3 LEHTPanbHOW yactm —
HyLleNnnyca, OAHOTO UNW /1BYX MOKPOBOB — UHTEryMEHTOB, KOTOPbIE Ha BEpXYLLIKe
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Hyuennyca obpasyloT KaHan — Mukponune. B cemsasauatke pasnuuaiot
anukanbHyio (BepPXyLIEUHYI0) YaCTb — MUKPOMUAPHYIO 11 MPOTUBOMONOKHYIO
el xanasanbHyio 4acTb. OT xanasbl OTXOAAT UHTETYMEHTbI,

KeHckuin ‘rameToduT pasBMBaAETCA U3 MATEPUHCKOW KNeTKW Meracropsi,
HaXoAALLENCA BHYTPW CeMANOUKM. B pesynbTaTe Meiio3a MaTepPUHCKOM KeTKu
06pasyloTcA ueTbipe rannoufHbIX Meracropbl, TPU W3 KOTOPbIX OTMUPAIOT.
YeTBepTan KneTka pasBUBAETCA B XKEHCKUNM rameTopuT, KOTOPbIN B 3pesiom
COCTOAHUM NpefCcTaBiAeT coboil BOCbMUAAEPHbI 3apO/bIlLeBbIi MeLoK. 3ToT
MeLLIOK BK/IOYAEeT: ANLEKNETKY, /|BE BCMOMOraTe/lbHble KNETKN-CUHEeprinabl,
pacnonoXeHHble y MUKpPONWUe, LEHTPanbHylo ABYAAEPHYID KNeTky, 1 Tpu
KNEeTKN-aHTUMO/bl, HAXOAALLMECA Ha NPOTMBOMONOXHOM KOHLIE OT MUKpOnne.

MOKPbITOCEMEHHbIX PacTeHUin B LBeTKax ecTb Ocobble Kenesku-
HEKTapPHWKY, KOTOpble BbIPaGaTbiBalOT CaxapucTyio XWAKOCTb — HeKTap,
VIMEIOLLMIA B CBOEM COCTaBE FOPMOHbI 11 GakTepuLMAHbIe BellecTsa. HeKTapHuKm
NPUBNEKAIOT HACEKOMbIX-OMbINNTENEN 1 BAUAIOT Ha NPOLIECC ONOAOTBOPEHNA
1 pa3BUTIA CEMEHN 1 NNofa.

LiBeTky MoryT 6biTb ofHOMoNbIMM 1 o6oenonbimu. O6oenonble LBeTbl
COfiepXKaT U ThIUMHKI 1 NECTVKM, a OAHOMOIbIe CofjepXaT 6o aHapoueit, 6o
TVHeL|el 1 MOTyT Pa3BMBATLCA Ha OJHOM PAcTeHN (OAHOAOMHbIE) 1 Ha Pa3HbIX
pacTeHusAx (AByAOMHbIe).

LIBETKI MOTYT 6bITb CUMMETPUYHBIMA 11 aCUMMETPUYHBIMU. CUMMETPUYHbIE
LBETKY IeNATCA Ha akTUHOMOP®HbIe (CUMMETPUYHBIE MO BCeM HanpaBieHNAM)
1 3uromopdHble (MMelolje OAHY OCb CUMMETPWW), Hanpumep rOpPOX.
ACYMMETPUYHBIN LIBETOK HEBO3MOXHO Pa3fieNInTb Ha /iBe PaBHble YacTy.

LIBETK1 MOTYT ObITb OANHOYHBIMM I COBPaHbI B COLIBETUA.

[MpocTble COLBETUA: KUCTb, 30HTUK, FOMIOBKa, KOMOC.

CNnoXHble COLBETUA: KOP3MHKA, CIOXKHbIV 30HTUK, LUWTOK, CIOXKHbINA KOSOC.

Buonornyeckoe 3HaueHne CoLIBETUIA: COLBETUA YBENNUNBAIOT BEPOATHOCTb
orbiNieHNA LIBETKOB MpW 3KOHOMUM MaTepuvana. U3 opraHuyeckux Beljects,
KOTOpble WYT Ha CTPOUTENILCTBO OfJHOO KPYMHOTO LiBeTKa, pacTeHre co3aaet
MHOXECTBO ME/KIX LIBETKOB, MPY STOM PEe3KO BO3PACTaeT KOAMYecTBO
NNI0/I0B, CO3PEBAIOWNX Ha PacTeHN. Y BETPOOMbINAEMbIX PaCTEHW COLBETUA
06neryaloT nepekpecTHoe onbineHue.

PasmHOKeHMe pacTeHuit
PasmHoXeHne — 3TO0 BocnpoussefieHne ocobamm cebe MOAOGHbIX.
OHO no3BONAET NOAAEPkMBATb MPEEMCTBEHHOCTb Mexay MOKONeHUAMM
1 NOAAEPKMBATb YNCNEHHOCTb NONYNALMIA Ha ONPeAeNeHHOM YPOBHe.

Cr10co6bl Pa3MHOKEHUS PACTEHMIt

BeretatusHoe Pa3MHOXeH1e He CBA3aHO C ¢0DMVIPOEBHVIQM cneynanbHbIX
OpraHoB pPasMHOXEHNA U  KIeTOK. OHo ocyuwecTsnaeTcA ¢ NOMOLbIO
BeretaTMBHbIX OPraHoOB pacTeHUA: cTebna (HepEHKaMVI n OTBOAKHMVI), NncTbes,
MoYeK, KOPHEBIILY, MOM3yunx MoGEeros, fyKOBUL,, KOPHEBbIX OTMPbLICKOB (TaK
Pa3MHOXaloTCA pacTeHus, CrnocobHble O6pa3oBbiBaTb MOYKN Ha KOPHAX),
JINCTOBBIX 4YEPEHKOB W KyNbTypOil TKaHW (BblpalMBaHue B MPOGUPKe).
BeretatusHoe Pa3sMHOXeHue B eCTeCTBEHHbIX YCNOoBUAX 6uronoruyeckn Torga
BbIrOAHO, KOrga B 60pb68 3a CyulecTsoBaHune HeOﬁXOHVIMO 6bICTpO 0OCBOUTb
HOBble MecCTa O6VITaHVIﬂ, 3axBatuTb 6Gonbluve nnowaan Ana pacceneHua
1 nuTaHuA. Tak y naHAablLa 1 MailHWKa 3TO €AVUHCTBEHHDBIN CNOCO6 Pa3MHOXEHNA
113-3a OTCYTCTBUA GNAroNPUATHbIX YCNOBUI 1A CEMEHHOTO Pa3MHOXEHUA.

Becrnonoe pasmHoxeHue ocyliecTBaAeTCA C nomolbio cnop. Cropa — 310
cneunanmM3npoBaHHan KneTka, npopacratowasn 6e3 cnuAHNnA ¢ Flpyl'OI;I KNeTKom.
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Cnopbl mMoryT 6biTb AunnouaHbIMM  (06pasyloTca B pesynbrate MuTO3a)
n rannongHoimn (06p33yK)TCﬂ B pe3ynbrarte Memoza); OHWN MOTYT UMETb XKryTUKn
[ANA nepefBKeHNA (y BOLOPOCIEil) U pacnpoCcTpaHATbCA C MOMOLLbIO BETPa
1 BoAbl (MaNnoOPOTHWK, MXW).

[M0N10BOE pa3sMHOXeHNe — CBA3AHO CO CIMAHMEM CMeLNan3npoBaHHbIX
NONOBbIX KNETOK — rameT C 06pa3soBaHWeM 3uroTebl. [ameTbl MOryT
6bITb OANHAaKOBbIMU n pasHbiMn B MOpd}OﬂOI’VNeCKOM OTHOLWEeHUN.
W3oramma — cnuaxve OAWNHAKOBbLIX raMeT; reteporammna — CNUAHNE pPasHbIX
no pasmepy rameT; ooramua — CavAaHWE MNOABWXHOrO cnepmatosonaa
C KPYNHOIN HENOABWXXHOW ANLIEKNETKON.

ﬁl‘lﬂ HEKOTOPbIX FPYNN PacTeHWI XapakTepHO YepejoBaHne MOKONeHWi,
Py KOTOPOM MOJIOBOE NOKOMEHWE MPOAYLIMPYET NONOBblE KNETKN (rametoduT),
a HernosioBoe NoKoMNeHue NPOoKU3BOAUT Cropbl (cnopopuT).

Oumbiienne. OnonoTBOpeHne

OnblifieHne — 3T0 MPOLECC MepeHoca MbifibLbl C MblbHUKA Ha pbifibLe
necTuka y LBETKOBbIX PaCTEHMIA 1 Ha MUKPOMOJie CeMsA3ayaTKa roflocemeHHbIX.
OnbineHve npefwecTsyeT OMIOAOTBOPEHMIO. Pa3nnyaloT  camoonbineHue
nnepekpecTHoe onbineHne. CamoonbineHiie 0CyLecTBAACTCA B PACyCTUBLINXCA
LBETKaX, MHOIAa B HePacnyCTUBLIMXCA. [1epekpPecTHOe OnblieHne CBONCTBEHHO
6OMbWNHCTBY LBETKOBbIX pacTeHnit. OHO obecrieunBaB OOBMEH reHamu,
NOAAEPXNBAET BbICOKUI YPOBEHb reTepo3nroTHOCT NONyNALWiA, onpeaenset
LeNOCTHOCTb M eAMHCTBO Bufa. [lepekpecTHoe OrblieHre 3aKioyaeTcs
B NepeHoce MblfbLibl C OAHOrO LiBETKa Ha APYroi Ha OZIHOM 1 TOM Xe pacTeHun
VNN Ha pbinbLie NecTrka Apyroro pacteHuns. OHO OCYILeCTBAAETCA HaCeKOMbIMU
(mak), npu nomolun BeTpa (poxb, bepesa), a TakKe C MOMOLYbIO BOAbI, NTUL
W [PYrUX KUBOTHbIX. L|BETKM HaCeKOMOOMbINAEMbIX pacTeHuii ObiBaloT
NPenMyLeCTBEHHO APKUMW, WMEIOT 3anax, NINMKYIo MNbifblly C BbIPOCTaMMU,
BbIENAKT HeKTap. Y BETPOOMbINAEMbIX PACTEHUI LBETKN MENKNe, He NMeloT
APKO/ OKpacku 1 apomaTta U 06blYHO cobpaHbl B couseTUA. [MbiNbHUKY,
B KOTOPbIX 06Pa3yeTCcA MHOTO ME/KOW, CYXOW 1 NIErKOw MbibLibl, PACONOKeHbI
Ha [/IMHHBIX THIYMHOUHBIX HUTAX. PbiibLia NECTUKOB TaKuX PacTeHNI WNPOKNeE,
[IVIHHbIE VAN NePUCTbIE — NPUCNOCOBNEHHbIE K YNaBNM1BaHMIO NbiNbLibl.

OnnonoTsopenne

OnnogoTBOPEeHe MPOUCXOANT MOC/E OMbINEHNA. Y HEKOTOPbIX PacTeHnit
OMNIOA0TBOPEHME MPONCXOANT YePe3 HECKOMbKO [JHE N Hefjenb, Y COCHbI —
faxe yepes rof. [lnA oCyUIeCTBEHNA ONJIOAOTBOPEHUA HEOOXOAMMO, YTOBbI
nbinbla 6Gbina 3penoil U XM3HECnoCobHOW, a B cemA3auaTke [OMXeH
chopmmpoBaTbCA  3apofbleBblii  MewoK. Tak, Y  MOKPbITOCEMEHHbIX
MbifbLiEBOE 3epHO, MOMaB Ha pbiibLie MecTuKa, NpopacTaet. B TkaHu pbinbla
necTuka BHeAPAETCA MbinblieBan TPy6Ka. Mo Mepe pocTa MbifbLEBON TPYGKM
B Hee MepeTeKaloT AAPO BEreTaTUBHOM KNeTKU 1 06a crnepmuH. MPOHUKHYB
B 3apO/iblLUEBbI MELIOK, MbinblieBas TPyOKa paspbiBaeTcA Moj AeicTeuem
pasHuLbl  OCMOTMYecKoro fAasneHua. OauH W3 CnepmueB  CvBaeTcA
C ANLEeKNeTKoN 1 0bpasyeTca AMNNONAHAA 31roTa, Aalolan Hayao 3apoabIuly.
BTopoii cnepmuii cnvBaeTca C LIEHTPanbHOW ABYAAEPHOW KNETKOW, Npu 3TOM
o6pasyeTca TPUMIOUAHOE AAPO, Aaloliee Hadyano HAoCNepMy (MUTaTesbHOM
TKaHu AnA 3apopblwa) Becb 3TOT MpoLiecC Nonyunsn HasBaHve [BOWHOrO
onnoaoTeopeHua. lMpoune KneTku 3apofblleBOro Melika pa3pylaloTca.
3apogbilw (3a4aTouHblii nober) BmecTe C 3SHAOCMEPMOM 06pasyioT cems,
NOKPbITOe KOXYPOiA. V13 CTEHOK 3aBA31 WK LBETON0Xa popMUpYeTCA nnop.
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Crpoenne cemsin. IIpopacranye u pacpocTpaHeHie

MMaBHas YacTb cemMeHn — 3apofpbiil. OH COCTOUT U3 KopellKa, cTebesnbKa,
NOYEUKN W ABYX WNN OAHOM CEMAAONEN. DTOT MPU3HAK NIEXUT B OCHOBE
pasgeneHua BCeX LBETKOBbIX PacTeHWM Ha fBa knacca — [lByfOsbHble
1 OpHofonbHble. Y CeMAH C SHAOCMEPMOM CeMARONU OBbIYHO Hebonbluve,
y cemaH 6e3 3j0criepma 3amacbl NUTaTesbHbIX BELECTB HaKanivBalTCA
B 6OMblINMX CEMARONAX 3apofbilia. HAOCMEPM, Kak NpaBuio, OKpyXaeT
3apofbill, NUWb Y 37aKOB OH, NpuberaeT K eaMHCTBEHHOW cemagone
3apofibllua — LWUTKY.

IIpopactanne ceMeHn

Mepes npopactaHnem cemeHa B 6OMbLIMHCTBE CllyYaes NPOXOAAT NepPUoz
nokoA. BennunHa ero y Bcex pacTeHwii pasHas. [ina npopacTaHua cemeHu
HeobxoaMMbI BOAA, TENNO 1 Bo3ayX. [Py J0CTaTOYHOM KONIMUECTBE BOAibI CeMA
HabyxaeT 1 NIoTHaA KoXypa paspbiBaeTca. Mpu 6naronpuaATHO Temneparype
ﬁepmembl CeMeHW NepexofAT U3 HEeaKTWBHOTO COCTOAHWA B aKTUBHOE.
ofj VX [eiiCTBMEM HepacTBOPMMbIE 3anacHble BellecTBa NpeBpalyaloTca
B PacTBOPVMbIE: Kpaxmas — B caxap, X1pbl — B [MULEPUH U XKIUPHbIE KUCOTbI,
6enkn — B aMUHOKMCIOTbI. MPUTOK NUTaTeNbHbIX BeWecTB K 3apofblily
BbIBOUT €r0 U3 COCTOAHMA MOKOA, W HauMHaetca pocT. lMpopacTaioume
cemeHa HernpepbiBHO MOMOWAIOT KUCNOPOA U BbIAENAIOT YINEKUCbIA a3,
NPV 3TOM BbIf|ENIACTCA TeN/0. XPaHAT CeMeHa B CyX1X, XOPOLLO MPOBETPUBAEMbIX
nomelyenuax. [JocTyn Bosayxa K CeMeHam AOMmKeH GbiTb MOCTOAHHbIM, XOTA

CyXUe CeMeHa AblLaT MeHee UHTEHCHBHO.

Buppt oo

+ Opex, Opelwek: Cyxue, HepacKpblBalOWWECs C OfHUM CeMeHeMm,
OKOJOMIOAHIK AePEBAHUCTBIN (A6, newjnHa);

+ CemAHKa: OKOMOMIOAHUK KOMXWCTbIN, He CpacTaeTcA C  CemeHem
(MOACONHEUHMK);

+ 3epHOBKa: OKOMIOMNOAHUK KOXWCTbIN, CPOCWMIACA C CemeHem (pOoXb,
nweHnLa, KyKypy3a);

+ JIMCTOBKA: CyXue pacKp! A OfHOrHe3p| n10Abl CO MHOTUMU
cemeHamm (M1oH);

« 606: cemeHa NpuKpenneHbl K cTBopkam (606bl, ropox);

+ CTPYYOK — CeMeHa pacrofioxeHbl Ha neperopofke (nacTyliba CymKa,
cyperka);

+ KopobouKa: Kybbilukoobpa3Hoil GOpMbI, C KPbILIKON (MaK, ManbBea);

« Arofja: COYHbI MHOrOCEMAHHON MJIOA, MOKPbITHIV KOXULENn (BUHOrpag,
TOMaTbI);

+ KOCTAHKA:  COYHbI,  OAHOCEMAHHOW nnog, € TPExXCoiHbIM
OKONOMNOAHMKOM (CINBa, BULIHSA);

+ CNOXKHasA KOCTAHKA — CTIOMHbIA MHOTOKOCTOUKOBBbINA M0/ C TPEXCIONHbBIM
OKOJOM/IOAHVKOM (ManuHa, 3emMnsaHnKa).

Cr10co6bl pacpocTpaHeHNs CeMsH U I/I0J0B
6€3 y4acTiA NOCTOPOHHMX areHTOB (CeMeHa 1 Nofbl KpyNHbIX Pa3mepos);
C MOMOLLbIO XMBOTHBIX (COYHbIE NNOADI, Aroay);
C NOMOLLbIO BETpa (M0Abl C KPbINbAMM 1 XOXONKamMM);
C MOMOLLbIO BOZibI (CyXWe NAofbl 1 cemeHa);
C MOMOLbIO YesioBeKa (BCe BU/ibl MI0A0B 11 CEMAH).

Passutue pacturenbHoro mupa
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MHOF006p33M€ CylecTByOWNX HblHE W XUBLWIKX paHee Ha 3emne
paCTeHI/II;I ABNAETCA pe3ynbTaTOM 3BOJIOUMOHHOrO npouecca. COBpeMeHHaH
KﬂaCCVI¢VIKaLlVIﬂ paCTeHI/IVI Aaet ﬂé)eﬂCTaBﬂeHVIe O nyTn CTaHOBNEHNA Tex
WY UHBIX CUCTEMATUYECKMX rpynn. Bce pacTeHuA No CTPOeHWIo BeretaTuBHOro
Tena MOXHO pasfenuTb Ha HU3WNe (CNOeBMWHbIe) U BbiClMe pacTeHus.
K Hu3wum pacTeHnAmM YCNIOBHO OTHOCAT LlI/IaHOGaKTepIAVI 1 aKTUHOMUUETDI,
a TakXxe sogopocin n NVWanHrKW. K Bbiclwmm pacTeHNAM OTHOCATCA [AaBHO
BbiMepLive I'ICVIHO(I)I/ITbI N HblHE Xusyline Mxu, nanopoTHUKK, XBOLWW,
nnayHbl, ronoceémeHHbleé U NMOKPbITOCEMEHHbIE paCcTeHUA. ﬁ)OKESETeﬂbCTBaMIA
3sonwouynn paCTEHVIVI ABNAKTCA NAaN€OHTONOrNYeCKMe HaXO[KN X NCKONaemMbix
ocTaHKOB. Cpefil HUX MOXHO Ha3BaTb CTPOMATONUTbl — MHOFOC/OHbIE
006pa3oBaHMA 13 OCTAaTKOB APEBHUX MPUMUTUBHBIX BOJOPOCNEN, 06UTaBLINX
B MOPAX U OKeaHax; OTrneyaTkn rmMraHTCKnX nanopoTHUKOB, xsomeﬁl, nnayHos,
OﬁHapy)KeHHblE B 3ane)xax KameHHoro yrna v TOp¢ﬂHMKaX, MHOro4YuncneHHble
CNopbl ¥ NbiNibLa B NOYBEHHbIX OTNIOXKEHUAX PA3HOro reosIorMyeckoro Bo3pacra.

Knepsomy 3Tany 380110LM OPraHN3MOB MOXHO OTHECTY MOAB/EHNE NEPBbIX
OfIHOK/IETOUHbIX OPraHN3MOB — CUHe-3eMeHbIX BOAOPOCei (LnaHobakTepui)
B apXemncKkyio 3py 3,5 MAPA NeT Ha3ag. ITo Gbi OAHOKNETOUHbIE NPOKAPKOTHI,
CnocobHble K aBTOTPOGHOMY NuTaHMIo (xeMo- 1 aBToTpodHOMY). Bnaroaapa nx
KNU3HEeeATeNnbHOCTN B I'IepBI/NHOﬁ a'rMoc¢epe NOABUNCA KNCITOPOA.

MoABneHue nepsbiX aBTOTPODHbIX SyKaproToB 0KoNo 1,5 Mnpp neT Hasag —
3TO CAlelytoLL Wi STan B 3BOMIOLN pacTeHuin. OHV Bbinv NpeaKamm COBPEeMEHHbIX
OfIHOK/IETOUHbIX BOAOPOC/IEN, OT KOTOPbIX MPOW3OLIAN MHOFOK/ETOUHble
B0/10pOC/N. BO3HNKHOBEHME GOTOCMHTE3a B apXENCKYI0 3Py MONOXMIO0 Havyano
pa3feneHunio BCexX XXNBbIX OPraHN3MOB Ha PacTeHUA N XNBOTHbIE. HakonneHne
OpraHnyecknx BellecTs Ha 3emnie Hauyanocb C NoABMEHVEM nepsbIX 3eneHblX
pacTeHunii — BOAOpPOCHei.

ﬂaﬂbHeVlLLleM npoAonXanocb YCNOXHeHne BeretTatMBHOro Tena
BOAOPOCNei. YBenuunnacb Mfolwafb WX MOBEPXHOCTW, YTO  YBEUYWIO
NPOAKTUBHOCTb HOTOCHHTE3A. DT NPOLIECCHI OTHOCAT K MPOTEPO301CKON 3pe.

CﬂeqleU.{I/IM 3Tanom CTan BbIxoa pacTeva Ha Cyuwy B naneosoe. ﬂepable
HacToAWNMN  pacTeHMAMM  CyWwn MNPUHATO CYUTaTb I'ICIAJ'IO¢VITI>I, HblHE
BbiMepLuyto rpynny. OHU menn: MOKPOBHbIe TKaHu € yCTbUUamu, 3aluiiasiuine
NX OT BHELWHUX yCﬂOBVIlyl Cpepabl; MeXaHUYecKne TKaHW, BbINOHAKOLME ONOPHYIO
byHKUMIO; MPUMWUTUBHbIE NpPOBOAAWME TKaHW. cunodutbl npeacTasnAloT
co6oW nepexofHyto GopMy OT HU3LINX PACTEHNI K BbICLUMM.

K cnepyowemMy 3tany OTHOCUTCA NOABEHWE U rOCNOACTBO NAanoOpPOTHUKOB
B KAMEHHOYronbHOM nepuoae. OHu umenn PasBUTYI0 KOPHEBYIO N NPOBOAALLYIO
CUCTEMBI, INCT, KaK 3GGEKTMBHBIN opraH $pOTOCKHTE3], YTO AaBano Gonbluve
npenMyLecTBa 1A XNU3HN Ha cylwe. W XOTA nx pasMHOXeHue Gbiio TeCHO
CBA3aHO C BOMOW; T.K. B )KM3HEHHOM ULWKNe MPUCYTCTBOBaNa: XryTukosas
cTagua, OHU chopmupoBany O6WMPHbIE feca, CO3[anv  MAOAOPOAHbIN
NOYBEHHbI  MOKPOB, oboratunu  atmocdepy  Kucnopogom.  [lo3aHee
NOABNAKTCA CeMEeHHble ManopoOTHMKKY, HblHE BbiMepluasa rpynna paCTeHVIPL
370 6biNM NPEAKN COBPEMEHHDBIX ONIOCEMEHHDBIX pacTeHwit. Hanuuve y Hux
CeMeHV [1enano nosioBowi NPoLLecc He3aBUCMbIM OT BOJibl, 3aPOAbILL CEMEHM
3allmleH OT HebnaronpuATHLIX GakTOpPOB Cpe/bl 1 0becrneyeH nuTaTeNbHbIMMU
BeLeCcTBamMM NPy NpopacTaHnm (B OTINYME OT CNOPbI).

MoaBneHne ronocemeHHbIx paCTeHI/II;I B NepmMckom nepuoge npowvsowno
B pesynbrate CMeHbl BIaXHOro Knumata Cyxum, 4YTO npuseno K rnbenn
FMraHTCKNX  NanopoTHUKOB; )(BOLLleﬁI, nnayHos. [onocemeHHble nepewnn
K MPUHLUMNMaNbHO HOBOMY TWMy OMJIOAOTBOPEHNA: NOMOBble KNeTKM CTanu
pasBMBaTbCA Yy HUX BO BHYTPEHHWMX TKaHAX. Myxckaa nonosas KneTka,
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He ConpuKacasch C OKpyxalolleil cpefioil, Nonafana K ANLeKneTKe, Mpoxoas
BHYTPU MbiNbLieBoi TPYOKM. 3TO CnocobCTBOBANO AanbHelilieMy 3aBOeBaHUI0
cywu, a ﬂpI/ICI'IOCOGI'IEHVIFI CeMAH K pacnpocTpaHeHunto BeTpom u EOﬂOﬁ nomorno
6bICTPO 3aCeNUTH CyLLy.

3aK/I0UNTENbHBIM  3TanoM CTasio BO3HUKHOBEHWE LIBETKOBbIX PacTeHUit
B pesynbTate yC/IOXKHEHUA PENpPOAYKTUBHbIX OPraHoOB U. NOABNEHWA LIBETKA.
3aBA3b MOKPbITOCEMEHHbIX 3alMLaeT CEMANOYKY, CEMeHa Pa3BMBaOTCA BHYTPKU
nnoja, KOTOprI;I CNYXUT UM 3aLLlVITOﬁ N UCTOYHUKOM NUTaHWA. LlBeTKOEbIe
pacrteHua 6bICTpO 3aBoeBann cywy v OCBOWUNW BOAHYK cpefny obuTaHus.
Yy LBETKOBbIX BO3HUKNN pa3Hble ﬂpVICI'IOC06!'IEHVIﬂ, npueneKkawwmne XnNBOTHbIX
onbinuTene, 4to aenaet 6onee 3GHeKTUBHBIM ONNOAOTBOPEHME.

Bonopocn
3To HM3WMe copepxalime XNOpOoGUNN pacTeHus, He pacuneHeHHble
Ha cTe6enb, KopeHb W AUCTbA. OOMTAlOT MPeMMYLIECTBEHHO B MPecHbIX
BOAOEeMax n Mopsax.

Orpien 3enenble BOKOPOCTI
3eneHble BOAOPOCAU AENATCA Ha OAHOK/eTOYHble N MHOrOKNeToYHble
dopmbl, copepxat xnopodunn. Y Hux BCTpeuyawTcs Bce Buabl 6ecronoro
VI MOMIOBOTO PasMHOXEHUA. 3eeHble BOAOPOCIN BCTPEYAIOTCA B COMEHbIX
1 NPECHbIX BOJ0EMaX, B NOYBE, Ha KOPE IePeBbEB, Ha KaMHAX 11 CKanax.
ot oTAen HacuYuTbiBaeT Ao 20 ThIC. BUAOB 1 BKNKOYAET NATb K/1aCCOB:

« Knacc BonockoBble — Hambonee NPUMUTUBHbIE OAHOKNETOUHbIE
BOZIOPOC/IN CO XKryTHKamm. HekoTopble VX BUAbl NpeACTaBAAT cO60I KONOHMIO.
+ Knacc nNpOTOKOKKOBble — OAHOKMIETOYHbIE U MHOFOKNETOYHbIe

6e3XryTukoBble Gopmbl

- Knacc ynoTpukcosble — MMEIOT HUTHaTOe UK NNacTUHYaTOe CTPpOoeHue
cnoesuuia.

« Knacc apoBble — CTPOEHMEM HaMOMMUHAIOT BbICLIME PACTEHNA — XBOLLW.

« Knacc cudoHOBble — BHElWHe TMOXOXW Ha Apyrie BOAOPOCHN
VNN Ha BbiCILME PacTeHWsA, COCTOAT U3 OfIHOV MHOTOAAEPHON KNEeTKW, AoCTuras
pa3mepos 10 1 M.

OpnHOKNeTOYHasA 3ef1eHan NPecHOBO/HAA BOAOPOCb — X/aMWAOMOHaaa.
VimeeT oBanbHylo wnu Kpyrnylo ¢popMmy Tena, Ha BbITAHYTOM nepefHem
KOHUe [JBa XryTuka. Xpomatodop ~— ualleBUAHbIN, C  MUPEHOMUAOM,
copey 3epHa K[ nepesiHell  yacT KNeTku KpacHbIi
rasoK — 3TO CBETOUYBCTBUTENbHbIN OpraH. AApo OAHO, C ManeHbKUm
AnpbilKkom. [le nynbcupyolMe BaKyonl CMelleHbl K nepeaHemMy KOHLy
KneTkn. XnamuaomoHafa nuTaeTca aBTOTPOGHO, HO MpW OTCYTCTBUW CBETa
MOXeT nepeiiTu Ha reTepoTpodHOe NUTaHWe, eCiu B BOAE MPUCYTCTBYIOT
opraHuyeckie BewecTBa. Pa3MHOXaeTcA 6ecriofnibiM 1 MOMOBbIM  MyTem.
Mpy 6ecrnonom pasmMHOXeHWN coflepXKnUMoe KNneTku (cnopodut) apenutcs
Ha 4 4acTu 1 06pasyloTCA 4 ranaonaHbIX 300Cnopbl. C HACTYMNEHEM X0/1040B 2
300CNOpbI CIMBaKOTCA, 06Pasya AUNNONAHYIO 3UroTocnopy. BecHoil oHa aenuTca
MUTO30M, BHOBb 06pa3ys rannounjHble BOAOPOCM.

Cnuporvpa — NpecHOBOAHaA 3eNeHas MHOTOKNeTOYHaA HuTJaTas
BOAOPOCSb. HNTU cOCTaBNeHbl OAHUM PALOM OfJHOALCPHDIX LNIMHAPNYECKIAX
KNeTOK CO CMMpaneBuaHbIMI XJloponnactamm 1 nupeHougamn. POCT HWTUA
B [IIMHY NPOUCXOAWUT 6ecrono 3a CyeT MOMNePeYHOro JleNeHUA KNeToK.
Pa3MHOMaeTcA 4acTAMM_ HWTM UAW NonosbiM NyTem. [onosoit npouecc
Ha3blBaeTCA KOHbloraLneil.
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Otzen Gypble BOLOpoCIn
MHorokneTouHble  Mopckue ‘Bopopocin. HacuutbiBaetca ok. 1500
BUIOB. VIMeloT kentoBato-Gypylo OKpacky, OOYCNIOBAEHHYI0 —GOMbLIMM
KOMIMYECTBOM KenTbiX 1 GypbiX NUrmMeHTOB. Pasmep n dopma UX pasfinyHbl.
BcheHa»o'rcﬂ HW A ', KOPKC , Wwapc ', NnacTuH4atble
1 KyctoobpasHble pacteHns. Cnoesuwa (Tena) MHOMMX BWUOOB coaepxKart
rasosble Ny3blpbKy, yaepxusatolie BOAOPOC/VN B BEPTUKANbHOM MONOXeHUN.
BeretaTuBHOe TeNO PAacuNeHeHO Ha MOJOLWBY WAN PU3OWAbI, ClyXKaue
opraHamn npukpenneHua, U Ha MpocTyio WAM pacCceyeHHylo nnacTuHy,
CcoefiVHAIOWYIOCA C MOAOLIBON Yepelkom. MUrMeHTbl, Npugatolme v Gypbin
UBeT, COCPeloTOYEHbI TO/IbKO B MOBEPXHOCTHbLIX CNOAX KNETOK, BHYTpeHHue
KNeTku Tanoma 6eciBeTHbl. ITO CBUAETENbCTBYET O AuddepeHLmaLmn KneTok
no GyHKUMAM: GOTOCUMTETIYECKON 1 3aracatoleit. Y bypbix Boopocneit HeT
HacToALel NPOBOAALLEN CUCTEMbI, OAHAKO, B LIEHTPE CNOeBULa MMeoTCA
TKaHW, NO KOTOPbIM nepeasBuraloTcA MpoAyKTbl acCUuMUnAunn. BcacbiBaHve
MWHepanbHbIX BEWECTB OCYLLeCTBNACTCA BCeun NOBEPXHOCTbIO C/lI0eBuLLa.
Y 6ypbix BOfopOC/ieli BCTpeUaloTcA Bce GOPMbl Pa3MHOXKEHVA: BereTaTnBHOE
(Npu cnyyaiHbIX OTAENEeHWAX uYacTeil CloeBuLa), CNopoBOe, nonosoe (Tpu
(HOPMbI: U30ramHas, reteporamMHas i MOHOramHas).

Ortpen kpacubie Bogopocu (6arpsuku)

BctpeuatoTca 06bIUHO Ha 6onbluvX ry6rHax Tennbix Mopeil. HacuuTbiBaioT
oK. 4000 BrAOB. ViMetoT pacuneHeHHoe CNoeBulle, PY3onAOM AN MOAOLIBON
KpenaTca K Cy6cTpaty. MomrMo OBbIUHbIX XOPOPUNNOB 1 KapOTUHOMAOB,
B nacTuaax 6arpAHOK copepatca GukobunnHbl. [lpyras nx 0Co6eHHOCTb —
CNIOXHbIN MOMOBOI Npouecc. fameTbl U CMOPbI KPaCHbIX BOAOPOCIEN NnLLEHbI
JKIYTUKOB 1 HEMoaBWXHbl. OMiofoTBOpeHe MPOUCXOAUT MPK NacCUBHOM
nepeHoCe MyXCKIIX MOMOBbIX KNETOK K KEHCKOMY MONIOBOMY OpraHy.

3HayeHme BOOpOCest
Boziopocnu — nepeuyHble MPOAYLEHTbI C BbICOKOW MPOAYKTUBHOCTbIO.
C HUX HauMHaKTCA 6OMbLIMHCTBO MUILEBbIX Lienell Mopeil, OKeaHOB U MPeCHbIX
BOA0EMOB OfJHOKNETOUHble BOJOPOCIN ABAAKTCA [MaBHbIM KOMMOHEHTOM
MTOMNAHKTOHA, KOTOPbIN CITY>KUT KOPMOM MHOFVM BU/JaM BOHBIX KUBOTHBIX.
010POC/IM 06OralLaloT aTMOCHEPY KUCTIOPOAOM.
M3 Bopopocneit MonyuvaloT = MHOMO LieHHbIX NPoAyKToB. Hanpumep,
M3 KpacHbIX BOAOPOCNE MosyyaloT nonucaxapwibl arap-arap v KappareH
(1cnonb3yloTca ANA NOMyyYeHNA Xene, B KOCMETUKE U KaK nuilesble 106aBKu);
13 6ypbIX BOAOPOC/EH NOMYYaloT ajibriHOBbIE KUCMOTbI (MPUMEHAIOT B KauecTBe
oTBepauTeneil, eneobpasyloWwmUx BelecTs B MULIEBOI, KOCMETNYeCKon
NPOMBILLNEHHOCTY, ANA N3rOTOBIEHIA KPAaCOK 1 NaKoB).

Bakrepun

3To MenbuaiiluMe OpraHusMbl, ObnajalwMe KNeTOUHbIM CTPOEHneMm,
He umellMe HacTosAwero opopmieHHoro aapa. baktepun ocsounu cambie
pa3HoobpasHble cpefbl 06UTaHWA: NOUBY, BOAY, BO3/lyX, BHYTPEHHIOW cpeay
opraHu3mMoB. Vx o6HapyXm1BaloT Aaxe B TOPAUUX UCTOUHIKAX, FA€ OHU KUBYT
npwu Temnepatype 60° C. CHapy»u baKTepumn NOKPbITbl KAancy o Wan KNeTouHoi
CTEHKOW U3 MypeunHa.

Mnasmatnyeckaa memb6paHa 6akTepuii No  CTPyKType 1 (ngHKLuAﬂM
He OTNYaeTcA oT MemMbpaH 3yKapuoTNYeCKNX KNeTokK. Y HeKoTopbix bakTepuit
nnasmarnyeckas MembpaHa BNAYMBAETCA BHYTPb KNETKM 1 06pa3yeT Me30CoMbl.
Ha noBepxHOCTM Me30COMbI HaXOAATCA GpepMeHTbI, yyacTsylolie B npoLecce
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AblxaHunA. Bo Bpemsa ieneHna 6akTepuranbHoOii KNeTKK, Me30COMbI CBA3bIBAKOTCA
c IHK, uto obneruaeT paseneHve aByx fouepHux monekyn [HK. lenetnueckuin
maTepuan 6akTepuit CoaepKUTCA B OHON KonbLieBoii monekyne [HK.

@Qopma 6akTepun ABAAETCA OLHUM W3 BaKHEMLIMX ~CUCTEMATUYECKUX
npusHakos.  LllapoBugHble  6GakTepuy  Ha3blBalOTCA ~ —  KOKKamu,
nanoYKoBMAHbIE — 6aLnNamu, N30rHy Tbie — BUGPUOHaMK, ClMpaneBuaHble —
CnypoxeTamn 1 CUpUINaMi.

a3MHOXalOTCA ~ GakTepun  Aenenvem nononam. [lepes  aenexviem
npoucxoant yasoenue [IHK.Y 6aktepuii HabniofaeTcsa v nonosoe pasmHoxeHue,
B BUAE reHeTnyeckon pekombuHauuw. Mpn conmxernn 6aktepuin yactb JHK
KI'IETKVI noHopa NepeHoCUTCA B_ KNeTKy-peumnueHT 1 3amellaeT ¢parmeHT
K. O6MeH HacneAcTBeHHON UHPOPMaLel MOXKET NPONCXOANTL NyTem
Konmoraumw (NPAMOrO  KOHTaKTa K/eToK), TpaHcaykuun (nepeHoca [JHK
BUpYCOM- GakTepuodarom) n TpaHchopmauum (nornoueHus GpparmeHtos JHK
u3BHe). bakTepuu CnocobHbl B HEBNAroNPUATHBIX YCNOBMAX O6pPa3OBbIBaTh
Cropbl, COXpaHAIoLLME CNOCOBHOCTb K NPOpacTaHmio.

Croco6pI MTaHNA PasHbIX GaKTepuit

CaﬂpO¢MTbl W3B/IEKAlOT NUTaTesIbHbIE B-Ba N3 MEPTBOW OPraHuKku, é)asnaraﬂ
nx [O HeopraHW4YeCKnx BelecTs. CVM6OVOHTbI — KNy6eHbKoBble aKTepun
CNocobHbI Cgmxcmpoaarb 1 MCMoNb30BaTb aTMOChEpPHbIN a30T Ans BrocMHTesa.
MapasuTbl KUBYT BHYTPW [APYrX OPraHW3mMOB, KOTOpble OGecrneynBaT nx
nuTaHem 1 y6exuiLem (K HUIM OTHOCATCA naToreHHble 6akTepun). ABTOTPOdbI
wm - ¢ototpodbl  —  GOTOCHMHTE3MPYIOLME  CUHe-3eNeHble  BOAOPOCN
(uwaHoﬁaK'repmm) VICI'IOJ'IbSyIOT ana BuocuHTesa SHepruio  CosHeYyHoro
cBeTa. XemoTpogbl (kenesobaktepuy, cepobakTepuu) M3BNEKaioT 3Hepruio
N5 BUOCMHTE3a U3 PeakLuii OKUCIEHNA.

JTumaitankmn

3710 cumbuoTnyeckas accouvauma rpuba u Bopopocnn. [pub B 3ToM
cnyuae nmbo cymuaTblit, 60 bazmAManbHbI, a BOROPOCIb NM6O 3eneHas,
6o cuHe-3eneHan. MoCeNATCA NUWAAHUKA OBbIYHO Ha FOMbIX CKanax
unn cTeonax AepesbeB. Bopopocnb cHabxaeT rpub  opraHMueckumu
MpoaykTamn doTocnHTesa, a rpub obecreunBaeT BOAON U MUHEPabHbIMM
conAmu. JINWaNHNKN PacTyT O4eHb MEANIEHHO 1 YyBCTBUTENbHO K 3arpA3HEHMIO
OKpYalowen Cpefibl, MOSTOMY OHU ABMAIOTCA WAEabHBIM MHAUKATOPOM
3arpA3HeHNA aTMOCHepPbl, 0COBEHHO CEPHNCTBIM ra3oM. CioeBuLLLe NNLLAHIKOB
MMeeT pasHble pOPMbl, Pa3mepbl 1 OKPacKy.

JnwaiiHnky 6biBaloT Genble, cepble, XeNnTble, OpaHKeBbIe, 3eNeHble, YepHble;
3TO OnpeaenAeTca xapakTepom NurmMeHTa B obonouke rud. MurmeHTaums
CnocobCTBYeT 3aluTe OT Ype3MEepHOTo OCBELYeHNA WK, Ha0boPOT, NomoraeT
nornowats Gonblue CBeTa (YepHbIi MUTMEHT NNILANHUKOB AHTapKTUAbI).
Mo ¢popme cnoesula NMWAIMHUKN BbIBAIOT HAKUMHbIE, IMCTOBbIE U KYCTUCTbIE.
Cnoesulie HaKUMHbIX NNWANHUKOB UMEET BU KOPOUKW, MIOTHO CpocLueiica
c cy6cTpaTom (MHOrAa B BUAE MOPOLLKa). JIMCTOBbIE NNLWAHIKA UMET BUA
NNacTUHKKN, FOPWU3OHTaNbHO PaCNONOXKEeHHOW Ha cybcTpaTe, nMpuKpennaach
K Hemy BblpocTamu rud. OHW MOryT GbiTb LEbHBIMU 1 PacceyeHHbIMU.
CroeBule  KyCTOBbIX JIMWANHUKOB WMEeT BWA KyCTUKAa WM CTOAUMX
Hepa3BeTB/IEHHbIX CTONBNKOB.

Mo aHaTOMMYeCcKOMy CTPOEHMIO NUWWAMHWKA AENATCA Ha roMeoMepHble
(Bogopocnb pasbpocaHa Mo Bcemy Tenly JMWaHMKa) W reTepoMepHble
(Bopgopocan o6pasyioT B cnoesuie 060CO6NEHHbIV CNON).
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CBepxy Crnoesulle MOKPLITO CrOeM KNeTOK, 3aljuliaiolnx cnoesuile
v ykpennawowmx ero. OpraHamu MPUKPENnIeHNa JNWAHNKOB ABAAIOTCA
PU301abI U PU3VHBI (COEAVHEHHbIE B TAXM PU30NAbI).

Pa3MHOXeHMEe NUWAHUKOB NPOUCXOAWT CNOpamut WM  BereTaTMBHO:
dparmeHTamn cnoesuua (M3nanammn n copeanamu). Monosoe pasmHoXeHue
obecneymnBaloT creuvanbHble yyacTKu Cloesuila, $Gopmupylolle Cropbl.
Cnopa npopactaer B rudy, 1 npu BCTpeye C NOAXOAALEN BOAOPOC/bIO
dopmMmMpyeTCA HOBbIN NMILANHNK.

Mxu

370 Hanbonee ~MPUMUTMBHbIE W3  TPYNN  Ha3eMHbIX  PacTeHWil.
OHV Mano nprcrnocoBeHbl K KU3HN Ha CyLue, NO3TOMY MPUBA3aHBI K BNaXHbIM,
3aTeHeHHbIM MecTaMm. Y MXOB HET HacTOALLeI COCYAWUCTON TKaHW (KCunembl
1 GNO3MbI), HET HACTOALLMX KOPHEl (BMECTO HUX HUTYaTble BbIPOCTbI CTebnA —
pu3sounabl). Boga n MuHepanbHble Conv NOrnoLWaloTcsa BCei NOBEPXHOCTLIO TeNna,
B TOM UKCNe U PU3OUAaMU.

PKU3HEHHBIN LMK MXOB BK/IOYAET ranfonaHblil raMeTopuT 1 AUMAOUAHbIN
CrnopoduT. [IOMAHMPYIOWMM MOKONEHNEM ABIACTCA ranfonaHbI rametodur,
KOTOpbI MPUHMMaeT Ha ceba ¢yHKUMM (OTOCMHTe3a, BOAOCHAbGKeHUA
1 MIHePanbHOro NiTaHuA. [lnA obecreyeHrs NOMOBOrO npouecca Heobxoarma
KanenbHoXnaKaa cpefa. Monosoe 1 6ecnonoe NoKoseHNe MXOB He pasfieNieHbl,
a Npe/cTaBNAeT OAHO pacTeHwe. lameToduT pa3BuMBaeTCA U3 ransougHom
Crnopbl. Y pasHbix BUAOB MXOB raMeToduUT MOXET ObITb OAHOMONbIM ([BYAOMHbIM)
1 Pa3HOMNObIM (OAHOAOMHbIM). OpraHbl NOIOBOrO Pa3MHOXEHNA (raMeTaHrmn)
00pasyloT MOABMXHbIE CNEpPMaTto30ufabl W HEMOABWXHbIE — ANLEKNETKN.
OnnofoTBOpeHNe ANLEKNETK MPONCXOAUT BHYTPU KEHCKOTO  MOJIoBOrO
opraHa. U3 31rotbl MefneHHO pa3BMBaeTCA AWMNOUAHBIA COpodUT, KOTOPbIN
npepcTaBnAeT coboit KOPoGOUKy (CNOpaHrui), HaxoAALLYICA Ha rameTopuTe
1 monyyaloliylo OT Hero nuTaHne. B kopobouke nyTem Meiio3a obpasyioTca
rannouaHble cropbi.

HanGonee M3BECTHLIMK MPEACTAaBUTENIAMU MXOB ABAAIOTCA  KYKYLIKWH
neH n charbym. Crebnm charHyma MMelOT CBETIO-3€MeHbIl LBET U HecyT
Ha cebe MyTOBKM BETBe, INCTbA KOTOPbIX HE UMEIOT XXNKOBaHNA. Y B3pOC/bIX
pacteHuit charHyma HeT pu3ouMaoB, M Ha 60oTax OHWU 06pasyloT MOTHble
NoAyLIKM 13 NPAMOCTOAYMX BETBEW. JINCTbA (Gunnonabl) Hapagy ¢ xnopodunno-
CoiepXalLmMmMin KNeTKami 1MeloT MepTBble KIETKU C YTOMLEHHbIMA CTEHKaMK,
BnuTbIBaloLLvie Bofly. CharHoBbie Mxv — Topdoobpaszosatenu. Topp obpasyetca
B pe3y/bTaTe HaKOMNEHMSA 1 YNNOTHEHUA OTMEPLUNX HIXKHUX YacTelt rameToduTa.
VIX pasnoxeHne He NPOMCXOAWT M3-3a HWU3KOW KUCNOTHOCTU W HefocTaTKa
kucnopoaa. Topd WMPOKO WUCMONb3yeTcA Kak TOMNNBO, yaobpeHue u Cbipbe
B NpoMblwneHHocTn. CharHym obnaaeTt 6akTepuLMAHBIMIA CBONCTBAaMN, 11 €10
UCTONb3YIOT B MEANLIMHE.

ITanopoTHukm

370 cocyancTble pacTeHus: CnopoduT npeobnapaeT Haa_ rametopuTom.
BcTpeualoTcs yalle BO BlaXKHbIX TEHUCTbIX MecTax. JIuctba (Baiun) cnopoduta
[OCTUrAloT BbICOTEI 0 1 M 1 PacTyT OT TOACTOTO FOPWU3OHTASIbHOMO
cTebniA WM KopHeBuWa. Ha KOpHeBuLie HaXOAATCA NPUAATOUHbIE KOPHW.
OT OCHOBHOTO CTE6/1A MOTYT OT/NIaMbIBATbCA OTAESbHbIE BETBY U jaBaTb Hauyaso
HOBbIM pacTeHUAM. 3To ofjHa 13 GOPM BEreTaTUBHOrO pasMHoXeHuA. Monogble
NNCTbA MIOTHO 3aKpyyeHbl B 3aBUTKW. MNacTHKa NMCTa NPOHW3aHa CMCTeMO
NPOBOAALMX MYYKOB, HA3bIBAEMbIX XMWIKaMU. JICTbA MAMNOPOTHWUKOB MMEIOT
YCTbUYHBINA annapart. PocT NUCTbes BepXyLWeUHbINA.

18



PasmHoxatoTca NanopoTHUKN C 4yepeaoBaHnem nokonenui. becrnonas
CTaAnA PasMHOXEHUA HauyMHaeTca C ¢OpMI/IpOBaHI/Iﬂ CcrnopaHrnes Ha HUXHEN
CTOpOHe nucTa. CnOPbI 06p33yK)TCﬂ B KOHUe neTa. Ckonnexua cnopaHrues
06pasyloT copycbl. BHyTpW Kaoro CropaHriisi NpouCXoanT MenoTihyeckoe
flenexne AUNNOUAHbIX MaTEPUHCKNX KNETOK Crop 1 06pasyloTca ranionaHble
cnopbl. Bce cropbl B CopaHrmy CoBeplUeHHO OAUHaKOBbI. locne co3peBaHnsa
IAH[I[y3IAI7I 0oTnagaeT v Crnopbl BbICbINAKTCA, HAPYXY.

Cnopbl MpopacTaloT U AalT Hayano HOBOMY rameTtoduTy — 3apocTKy
cepALeBrAHON NNacTUHKe JUaMeTPOM OKOMo 1 ¢M, CnocobHOM K poToCHHTesy.
3apOoCTOK NPUKPENNACTCA K NOYBE OAHOKNETOUHbIMI PU30MAaMA. Y 3apOCTKa
HET KyTUKY/bl, OH MOXET XWUTb TONbKO BO BNIaXHOM MecTe. Ha ero HuxHei
CTOpPOHeE 06Pa3yIoTCA NPOCTbIE APXETOHNM U aHTEPUANN. ITO PENpPOAYKTUBHbIE
OopraHbl, obpasylwmne rametbl MyTemM MUTO3a W3 MATEPUHCKUX KNETOK.
B aHTepnanax 06p33y|OTCF| MHOXeCTBO Crnepmato3ounaos, a B apXeroHuax
no ofHoi aiuekneTke. Mpu Hanuuuu BoOAbl CO3peBLUME CMepMaTo3ouAbl
NOANNbIBAIOT K apXeroHwnaMm, pearnpya Ha RGHO"IH)HO Kncnorty, Bbiaenaemyo
LweiiKoii apxeroHuns. OnnoaoTBopeHne obbluHO NepekpecTHoe. V3 aunnonaHoi
3UrOTbl Ha 3apOCTKe Pa3BMBAEeTCA CNOPOGWT. Y MOMOAOro 3apogpila
oﬁpaayeTcﬂ HOXKa, 4Yepe3 KOTOpylo OH rnornouwlaet nuratenbHble Belectsa
rameTopuTa, NMoka 3Ty GYHKUMIO He BO3bMyT Ha cebA COOCTBEHHbIe KOPHW
N NUCTbA cnopoduTa.

XBOHU/I W TIJIayHBI

XBOWM BCTpeyaloTcA Ha BCEM 3eMHOM Lwape, kpome AscTpanuu n Hosoit
3enaHgun, W HacuuTLIBAT OKOo 30 BuAOB. OOUTAIOT MPEUMyL|eCTBEHHO
BO BaXHbiX MecTax. CrnopoduTbl MMEIOT rOpu3OHTasbHble ~Nof3eMHble
cTe61 (KOPHEBWLLA), OT Y3/10B HaJl3eMHbIX MOGErOB OTXOAAT MyTOBKN MENKMX
330CTPEHHBIX INCTbEB, NOXOXMNX Ha Yelllyiiku. Pa3nnyalot nobern AByx BUAOB:
BereTaTiBHbIe 1 COPOHOCHbIE, HECYyLLue CNOPOBbIE WMLKM (CTPOGUAbI). XBOLM
B NpUpoO/Je BCTPEYAIOTCA B BUAE KIOHOB — rPyMM PacTeHU, BO3HUKAIOWMX
nyTem BEreTaTMBHOrO Pa3MHOMXEHWA OT OfJHON OCOBM 1 3aHNMAIOLLMX Y4aCTOK
NNowWazblo HECKONBKO [IECATKOB UM COTEH KBAJIPaTHbIX METPOB.

Mpn  npopactaHuu  cropbl  XBola  obpasyeTrcA  OAHOCIONHAA
nnacTuHka — rameTodut. lameToduTbl MOFYT ObITb MyMCKUE, KEHCKue
n oboenonble. Ha HWX pa3BUBAOTCA aHTEPUAUM W ApPXErOHWUW. AHTEpUAUM
VIMEIOT BUA MOMOCTEN, B KOTOPbIX GOPMUPYIOTCA: CepMaTo3onsbl, nmeloLne
MHOMeCTBO »KI'yTUKOB. B apxeroHuax Haxoautca anueknetka. OnnofoTBopeHie
NpoXoAUT B BOAHOW Cpefie, MpW STOM apXeroHUM BbIAENAIT C/K3b,
npuBNeKaloLlyio CnepmaTo301zoB. Mpu CAMAHAN NONOBbIX KNETOK 0bpasyeTca
AVnionaHas 31roTa, NpopacTalollas B Cniopopu.

MnayHbl — N0 NPUCNOCOBAEHHOCTU K XI3HW Ha Cyle niayHbl 3aHUMaloT
NPOMEXYTOUHOE  MOMOXKEHNE  MeXAYy ManopoTHWKaMU U CeMEHHbIMU
pacteHuamMu. [INA HUX XapaKTepeH CTeNoWuinca cTeGenb, oT crebna oTxoaaT
KOPOTKIe NPAMOCTOAYME BETBU. JIMCTbA PaCcnono)eHbl CNpanbHo.

Moa3emHble YacTy No6era MEKoT BUJ} KOPHEBUILL C NPUAATOUHBIMM KOPHAMU.
Poct cTebns BepxylLeuHblii: NPOBOAALLaA CMCTeMa NpUMUTIBHA. CTe6u Hapaay
C IMCTbAMM HECYT Ha cebe criopodunsibl co cnopaHruam1. Cnopbl NpopacTaioT
B rametoput uepes 3-8 net B ry6okom cioe rymyca. Ero poct v passutne
BO3MOXHbI PV YCIIOBUM BHEIPEHUA B Hero rndoB rpinba, obecneunBarowmx emy
reTepoTpodHoOe nuTaHue. FAMETOPUTbI 06bIYHO OAHOMONbIE 1 HECYT aHTEPUANI
1 apxeroHun. CnepmaTo3ouabl NPOCTble 1 OYeHb MenKie C ABYMA XryTiKamu:
3UroTa cpasy NpopacTaeT B 3apofblill — COPOdUT, KOTOPbI B Hauane PasBUTUA
NMTaeTca reTepoTpodHo.
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B KameHHOYrofbHbI Neproa NanopPOTHUKM, XBOLUW U NlayHbl NPUHUMann
yyacTve B 06pa3oBaHUM KaMeHHOro yrna. HekoTopble N3 HUX B Halue Bpems
NCNONb3yTCA B MeAULnHe.

Orpen lonocemenHble

CemeHHble pacTeHna 061aaloT TPemMA OUeHb BaXKHBIMU NPenMyLLIeCTBaMM:
Pa3HOCMOPOBOCTbIO, CMOCOGHOCTBIO K OGPa3’OBaHWIO CeMAH, CMOCOGHOCTbIO
NpoAyUNPOBATb HEMOABIKHbIE MYXKCKUE raMeTbl, BereTaTBHO® Teso CeMeHHbIX
pacTeHui obpasyeT Cropbl 1ByX TUMOB: MUKPOCTOPbI (MyXCKie) 1 meracrnopa
(eHckue). lepBble AalOT Hauana MyXCKOMy rameToduTy, a BTOpble —
XeHCKoMy. KeHcKue meracnopbl GopmupyioTca B MeracropaHrian. 13 meracnop
BbIPaCTaloT KeHCKIe raMeTopUThl — apXeroHum, NpoayLmpyloumne AiLeKkneTki.
ITOT NpoLecC NMPOXOAUT BHYTPW CEMA3auaTKa, Tak e Kak OrMsofjoTBOpeHie
1 pa3BunTIe 3apoyibiilia C 06pasoBaHNEM CeMEeHN.

TIpenmylecTBa CEMEHHOIO Pa3MHOXKEHMA

+ KEHCKUI rameTopuT 3aljuiieH CEMA3AYaTKOM U MEHee UyBCTBUTENEH
K 06€3BOXMBaHMIO, YeM CBOOOJHO XKVMBYLIMI raMeToduT;

+ CemMA COAePXMT 3anac nnTa BeLeCTB, NCro) 7 cnepylowmm
CMOPOPUTHBIM MOKOMIEHUEM NOC/E NPOPACTaHNA CeMeHU;

+ CemeHa Croco6HbI MPOTUBOCTOATL HEGNArONPUATHBIM YCNIOBMAM U MOTYT
0CTaBaTbCA B COCTOAHMM MOKOA 11 NPOPaCcTaTh B 651aronpuUATHbIX YCNOBUAX;

. cemsAH pa3BuBaloTCA pasnuuHble npucnoco6neHus
[NA PacnpoCTpaHeHnA.

O/loCeEMeHHble — MPOLBETalollan rpynna pacTeHui, pacnpocTpaHeHHas
no BCeMy 3eMHOMy Lapy. *Ku3HeHHble GOpMbl NpeAcTaBNeHbl AepeBbAMY
1 KyCTapHUKaMmu, Kak NpaBuo, BEYHO3ENEHbIMI C UTOfIKaMi BMECTO IMCTbeB.
lonocemeHHble BKIOYaIOT B cebA 5 Knaccos

1. caroBHMKOBbIE,

2. TUHKroBble,

3. XBOWIHbIE,

4. GEHHETTUTOBbIE,

5. THETOBbIE 1 CEMEHHbIE NanoPOTHUKN (BbIMEP/IN).

JINCTbA — WFONKW Y XBOWHbIX MOKPbITbI TOACTON KYTWUKYON, a ycTbuLa
ry6OKO MOrpy»KeHbl B TKaHb /IUCTa. TW npucnocobneHus cbeperaiotT Bogy
BHYTPY PacTeHnsA BO BPEMS FOJIOfJHbIX CE30HOB.

MyXCKie  WWUWKW, WA MUKPOCTPOOWAbI,  OAWHOYHbIE,  COCTOAT
M3 MHOTOUNCIIEHHBIX MWUKPOCMOPOGUNNOB, PaCMONOKEHHBIX —CNMPanbHO
Ha obulem cTepxHe Ha Kaxgom MuKpocnopoduine passuBaloTca ABa
MVKPOCMOPaHTA, BMELAoUWX Mbiniblly. [biblieBble 3epHa  CHaGXeHbI
8O3y C ANIA - PacnpocTpaHeHns Mo BO3AyXY.
KeHCKue WK — MeracTpobLiabl, COT CTOAT 13 LIEHTPANBHOI OCU, Ha KOTOPOI
CNUpanbHO PacrofoXeHbl KPOKOLIME Yellyu, a B X Masyxax flexaT cemeHHble
yelyn. Y OCHOBaHWI CEMEHHbIX Yellyn CUAAT NapHble ceMANOoUKM. XKN3HEeHHbIN
UMKA NpoxoauT C npeobnafaHvem crnopoduta — AUNAOUAHON CTafuu.
Co3peBaHuie CeMAH NPOVNCXOAVT Ha BTOPOW o nocsie onbineHns. Cneayiolien
3MMOVI WWLWKN PacKPbIBAIOTCA, U CEMEHa Pa3HOCATCA BETPOM Ha bonbluvie
paccToaHuA.

Orpien [TOKpbITOCEMEHHBIE, UM L{BETKOBbIE PACTEHMA
OTIMUUTENbHOM OCOBEHHOCTBIO 3TOrO OTAeNa ABMAETCA Hanuuve NnoAa,
pasBuBalolLErocA W3 3aBA3N UBeTKa. [lOKpblIToCEMeHHble npeacTaBfieHbl:
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[lepeBbAMM, TPaBamMn 1 MPOMEXYTOUHbIMU (GOPMaMU —  KyCTapHUKamn
U KyCTapHUYKamu.

BbiiensAioT Ba Knacca LBETKOBbIX PAaCTEHUI: OHOAONbHbIE 1 ABYAONbHbIE.

Linpokoe pacnpocTpaHeHre W pa3HOO6Bpasne CTPOEHWA LIBETKOBbIX
pacteHuit 06ycioBieHo nNpuobpeTeHriem UMK B NpoLiecce 3BOMOUMM pAaa
NPOrPeccMBHbIX YePT: HalluMe LBeTka — OpraHa, COBMeLLalowero ¢pyHKuumn
NosIoBOro 1 6ecnofioro pasmMHoXeHNA; obpasoBaHMe B COCTaBe LiBeTKa 3aBA3N,
3aK/iovaiolieil B cebe cemAsauyaTKu U MpefoXpaHAIOLWEA nX OT AencTBuA
HEe6NaronpUATHBIX YCNIOBUI Cpefibl; IBOMHOE OMJIO/J0TBOPEHIE, B pe3ynbTate
KOTOPOro obpasyeTca TPUMIONAHDIN (a He ranioungHble, Kak y ronocemMeHHbIX)
SHAOCMEPM; PeflyKuua rametoduTa: MYXCKOW rameToput — nbiiblieBoe
3€PHO COCTOMT U3 ABYX KIIETOK: BEreTaTUBHOI U reHepaTUBHON (reHepaTuBHas
fenuTca, obpasya fBa cnepmus). KEHCKUA ramMetoduT CoCTOUT 13 8 KNeTok
3apoAbILIEBOrO MellkKa.

ITpu3Haku ABYIOIbHBIX PacTeHMit

1.3apodbl  UmeeT 2 cemMAfonMu, npopacTaiouime HaasemHo, ¢ 3
NPOBOAALMMY MyyKaMU.

2. JIUCT Ha uYepeLlKe C CeTYaTbIM 1N BETBALMMCA KIIKOBaHUEM.

3. MpoBogAlan cuCTemMa COCTOUT 13 OfJHOTO KOJbLia NPOBOAALLMX NYUKOB,
C kambuem; BO ¢nosme NPUCYTCTBYeT MNapeHXWMa; Kopa U cepaueBuHa
AnddepeHLMpoBaHbl.

4. KopHeBasa cuctema cTep: , 3apo, I KOpeLoK p. A
B CNIaBHbIN KOPEHb.

5. Kn3HeHHble GopMbl APEBECHbIE 1 TPABAHUCTbIE.

6. LIBETOK MMeEET UCIo 3N1eMEeHTOB, KpaTHoe 5 vnn 4.

HEMZ%HQKI/I OHOJJONTbHbBIX PﬂCTéHMﬁ

1. 3apofpll C oAHOW cemAposeil, npopacTallleil NoA3eMHO, UMeeT [Ba
rnaBHbIX NPOBOAALLMX NyYKa.

2. Nluct 6e3 yepelwka, ¢ napannefbHbiM WA AyroBbiM >KUIKOBAHMEM,
C BNarasMHbIM OCHOBaHWEM.

3. MpoBoAAllas cMCTeMa COCTOUT U3 MHOTMUX OTAENbHbIX MyYKoB; Kambuit
OTCYTCTBYET; NapeHX1ma BO Gioame OTCYTCTBYET; KOPa U. CepALIEBIHA He MeloT
yeTkoit AuddepeHLMaLn.

4, KopHeBan CcncTema MoyKoBaTtas, 33p0[:|bILLIeBbIIh KOpEeLIOK paHO OTMHNpaeT,
3aMeHAACh CUCTEMON npnaaToOYHbIX KOpHelh.

5. XKusHeHHble OPMbl TPABAHUCTbIE, HEKOTOPble ApeBecHble $OopMbl
BTOPUYHbI.

6. LiBeTkn UmetoT 4ncno 3nemeHToB, KpaTHoe 3, pexe 4, HO HuKoraa 5.

L[BCTI(OBL!C pacTeHus. Kiacc OJIHOJI0/IbHbIE
Cewmetictpo JInneitbie

HacuntbiBaeT 0KoNMo 4 ThiC. BUAOB. MW3HEHHble GOPMbI: MHOroneTHIe
TpaBbl C KOPHEBULLAMY, NTYKOBMLIAMM, KNy6HeNyKOBULIaMM, PeXe APeBOBUaHbIE
pactenus (ano3, I0KKa, ApaueHbl). JINCTbA ouepeaHble, C MapaniesbHbiM
VNN OyroBbiM XKUNKoBaHueM. LIBeTKu mpaBusbHble, 060enonble, ¢ MPOCTbIM
OKOJIOL|BETHUKOM, KOTOPbIi COCTOUT M3 6 CPOCWINXCA WAN  CBOGOAHBIX
JINCTOYKOB (3 HapyKHbIX U 3 BHYTPEHHMUX), TBIYNHOK — 6, 3aBA3b — BEPXHAS.

Mnoa — kopobouka (y TonbnaHa) unn aroga (naHAbiw). Lisetbl GbiBaioT
?/:lVIHD';HbIE (TionbNaH) UK cobpakbl B WapOBUAHbIE COUBETUA (1YK) N KNCTb
nmnns).
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CemericTBO 31aku

Hacuutbiaiot okono 10 Tbic. BUA0B. »KnusHeHHble popmbl — Tpasbl. Crebenb
NPOCTON WHOFAA BETBUCTbINA, MPeACTaBNneH CONMOMWHOW, MONOW BHYTPW,
HeCKONbKo B3quOI7I By3ﬂaX. Ha crtebne Haxo[ATcA ovepefHble, ABYXpPAAHO
pacnono: ), JINCTbA, C A IMW Bnarannamm n nneH4yaTbimm
BbIpOCTaMN — A3blYKaMW. XunkoBaHue nuctbes napannenbHoe. Y 3nakos
CWNbHO Pa3sBUTO NOA3eMHOe BeTBNeHue. Paznunuatot: KOpHeBUUHbIe 3N1aKn —
B y3/ax KylieHua nobern pa3suBaloTcs ropru3oHTanbHO Noj 3emneir, obpasys
KOpHeBULLa; (Mblpeit NoN3yunit, KOCTep 6€30CTbIif); PbIXIOKYCTOBblE — GOKOBbIE
no6eru OTXOAAT NOA OCTPbIM YIr/IOM K [/1aBHOMY BepTUKanbHOMY no6ery
(TModeeBKa, TMCOXBOCT); NNIOTHOKYCTOBbIE 3N1akn — GOKOBble Nobern noutn
napasnnesnbHO MaTePUHCKOMY robery, 06pasys MOTHbIN KyCT (LiyuKa, 6enoyc).

LiBeTkn 3naKkoB cobpaHbl B MPOCTbIE COLBETUA — KONOCKM, KOTOpble
06pasyloT CNIOXKHble COLBETUA — COXHBIN KONOC (MleHnua), Cyntaw
(TumodeeBKa), meTenKy (Mpoco), moyaTok (KyKypysa). Y OCHOBaHWA KaKAoro
KONocKa 60MbLINHCTBA paCTEHIAI;I npuKpenaexbl 2 KONOCKOBUAHbIE
yewywn, NpukKpbiBalone KOTOCOK. B konocke 2-5 LUBETKOB. OKOJ‘IOL{EGTHVIK
13 2 LBETOYHbIX Yellyl, 2 NneHoK. B ABynonom LpeTke copepatca 3 ThiunHKM
W NeCTuK C ABYMA NePUCTbIMU pbiibL@MN. I'Inon Y 3NaKoB — 3epHOBKa.

MHorve 371aKoBble IMEIOT UCKIIOUNTEIbHO BaXkHOE 3HaueHMe /1A YenoBeKa:
MNWeHNLa, POXb, PUC, AYMEHb, KyKypy3a M Ap. — CeNbCKOXO3ANCTBEHHbIe
pacTteHua. B TexHuueckux uenax wncnonbsyetca 6aM6y|<. CpquI HUX MHOro
COPHAKOB: MbIpPeit MoN3y4uil, MATIVK 1 fp.

I[BerkoBble pactenys. Kiacc ysynonbhbie
emeiictBo KpecrorseTHbie

370 MHOroneTHMe M OfHONETHWE pacTeHUA: KamycTa, pefbka, Peauc,
cypenka, nacTywbA CymKa v Ap. JINCTbA KPeCTOUBETHbIX PacrnonoXeHbl
noouepesHo, ~HUXHME 06pasyloT  MpuUKOpHeBylo  poseTky. CouseTus
Bepxy ) KNC il VNN WIUTKOBUAHDIE. LIBETKM Menkue, HeB3pauHble,
YalenncTMKoB — 4, NenecTkos — 4 (OHY PacnonoXKeHbl KpecT-HaKpecT, oT clofja
Ha3BaHe CeMeNCTBa), ThIYMHOK — 6, 13 HUX 2 — GOKOBbIE KOPOTKME. MNoAbl —
CTPYUKM UNN CTPYUOUKM.

CemeiicTBo PosolBeTHbIe

K 3ToMy cemeiiCcTBY OTHOCATCA MHOrONETHWE TPaBbl, KYCTapHWKIA 1 AepeBbA:
cnvpen, posbl, cnuBa, A6MOHA. L|BeTbl COBpaHbl B LIMTKOBbIE, KUCTEBbIE,
MeTenbuaTble 1 rosjioBuaThle COUBETUA. BCTPeualTcA OAMHOUYHbIE LIBETKU.
YawenucTukos 5, nenectkoB O6bIYHO 5, THIYMHOK OT 1-4 [0 MHOXecTBa.
MnofonncTvkoB OT 1 [0 MHOXecTBa, cemAsayaTkoB 1-2. Tnogbl cyxue
VNN COYHble 1 OYeHb Pa3HoOGpasHbl: Arofa, AGNOKO, KOCTAHKA, Opellek,
MHOTrOOpelleK, C/IoKHaA KOCTAHKa 1 Ap. Pa3HOObpasHbl U NpucnocobneHns
K pacnpocTpaHeHuio nioaos. JIMCTbA O6blBaloT MNPOCTble U CIOXHble,
pacronaraiotcA MooyepefHO U MMelT NPUNNCTHUKU. Camoe  KpynHoe
NOAICEMEICTBO — PO30Bbl€ (LUMMOBHIK 1 pO3bI§J.

CemeiicTBo Bo60oBbIe (MOTHIIbKOBbIE)

CeMeiicTBO HacuuTbiBaeT OKONO 12 ThiC. BUAOB. MUN3HEHHble (GOpMbI:
Tpasbl, NNaHbl, KYCTapHUKN U KYCTapHW4YKW, AepeBbA. Nnctba ouepefHble
C NPUINCTHUKaMK, NepucTo- Wi nanbyatoCsiOkKHbIe, pexe npocTbie. LlBeTKI/I
o6oeronbie OAWNHOYHbIE UBETKN nn COGpaHbI B COUBETUA — TONIOBKWN, KNCTU.
Yawenuctukn 3ybuatble, BEHUMK MATUNENECTHON «MOTbINbKOBBIN»: BEPXHMI
nenecTok — napyc, 6okoBble — Becna, f1Ba HUXKHUX CPOC/NCL B NIOOUKY;
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10 TbIYMHOK, U3 KOTOPbIX 9 CPOCANCH THIYMHOYHBIMU HUTAMU, @ BEPXHAA —
ocTaetcs cBobogHoN. MecTuk oauH. Mnog — 606. Ha KOpHAX MHOTMX 6060BbIX
nocensAioTca Knyb6eHbKoBble GakTepum, KOTOpble y4acTBYlOT B MUHEPanbHOM
nuTaHWK, obecrneynBas pacTeHIA CBA3aHHbBIM a30TOM.

Bo6oBble UMeloT 60/IbLiIOe X03ANCTBEHHOE 3HaYeH e AnA Yenoseka. CemeHa
UX copepxaT MHOro 6enka, MpoTenHa, Kpaxmana, XMPOB W MCNONb3yoTCA
B NILLEBbIX 1 KOPMOBbIX LieNAX (Knesep, iloLiepHa, con).

CewmerictBo [TacneHoBbie

HacuutbiBaet okono 1700 Buaos. 3To NpeuMyLiecTBEHHO AuUKOpacTyluve
TpaBbl, BCTPEUAIOTCA KyCTapHUKI, pexe Hebonbline AepesbA C ouepeaHbIMI
N NpocTbIMU NTINCTbAMW. LLBETKI/I C06paHhI B GOKOBblE KUCTEBbIE couseTtuma,
BCTPEYalOTCA OAWHOYHbIE LBETKW. B uBeTke 5 CpoClWNXCA NenecTkos, 5
CPOCLINXCA YaLWEeNNCTUKOB, 5 CPOCWINXCA C NenecTkamn TbiYMHOK. MecTuk nmeet
MHOrO CemAnoYeKk B 3aBA3N U 06pa3oBaH [BYMA niaogonucTikamu. Mnogpt
MHOrOCeMeHHble: Arofla (Tomat, kapTodenb, nacneH), kopobGouka (6eneHa,
AypMmaH, neTyHus). Cpean MacNeHoBbIX MHOFO KyNbTYPHbIX pacTeHnin —
KapTOq)eJ'lb, nepeu, Tomatbl 1 Ap., KOTOPble NCMOSb3YIOTCA YETOBEKOM B MULLY.

CemeiictBo C/I0)KHOI[BETHbIE

HacunTbisaeT 0 20 TbiC. BUOB. XK13HeHHble GOPMbI -TPaBbl, KYCTapHUKK,
nepesbA. LlpeTkn cobpaHbl B COUBETUA — KOP3WHKW, OCHOBY KOTOPbIX
COCTaBnAeT paclnpeHHoe JioXe CouBeTnA, C MHOTOYUC/IEHHbIMW  TeCHO
npwKatbiMu pyr K Apyry ueTkamu. CHapyXu KOp3KHKa 4acTo MOKpbiTa
BMAOU3MEHEHHbIMW NPUUBETHUKAMN — LWWETUHKaMU Unu nneHkamu. LlBeTKIA
MefKue, Yalleyka MMeeT BU XOXOJIKa. BeHUMK CpoCTHOMENeCTHOM, TpyGuaTblit
UNN A3bIYKOBbIIA. THIUMHOK 5, CTONGKK NECTUKa 3aKaHYMBAETCA BYX/IONACTHBIM
pbinblem. T10abl: CeMAHKN (MOACONHEUHWK, acTpbl), CEMAHKN C NeTy4um
XOXONKOM (OflyBaHUMK, OCOT).

CemerictBo ManbsoBsbre
Ku3HeHHble  GOPMbI:  KyCTapHWKM UM AepeBbA. JINCTbA  OuepefHble,
nanbyatble, pexe LefbHble. LIBeTKM NATUYNEeHHbIe, pacnonaraloTca NOOANHOYKe
WK KyyKamn B nasyxax SMCTbeB, MHOrAa obpasyloT couseTua. Yatweyku ns 5
NNCTbEB, NATU/IENECTHON BEHUMK CPACTaeTCA y OCHOBaHUA ThIYMHOUHOI TPY6BKM
C ThiunHKamu. Mnog — Kopobouka. CemeHa MOryT pacnpoOCTPaHATLCA BETPOM
VNN KMBOTHBIMW. Hanbonbllee 3HayeHne AnA YenoBeKka UMEET XoMyaTHIIK,

W3 KOTOPOro NoJly4atoT XI0NKOBOE Macso, BOTOKHO.

Tapcrso Tpu6or
LlapcTBo OpraHM3MoB, coueTaloljee MPU3HAKN PacTEHU U XUBOTHbIX.
CXMBOTHBIMM VX CONMXKAET reTepOTPODHBIN CMOCO6 NNTaHNA, HANNYME XUTUHA
B COCTaBe K/ETOYHOI CTEHKM, 06pasoEaHV|e MO4eBUHbI B nNpouecce obmeHa
BELEeCTB, MMKOreHa B KayecTBe 3anacHoOro muTatenbHoro setectsa. Obuwue
CBOWCTBA C PaCTEHMAMMN 3aKNiovaloTCca B aﬁ(opsTMBHOM (nyTEM BCacbiBaHKA)
NTaHAN 1 HEOrPaHUYEHHOM POCTe.

Crpoenne rpu6on
Teno rpu6oB COCTONT 13 TOHKUX BETBALINXCA TPY6UaTbiX HUTen — rud. Bea
COBOKYMHOCTb ¢ HasbiBaeTe» mulenvem. Kaxaaa ruda OKpyeHa TOHKOI
KECTKOI CTEHKOW, cofiepi alLieit XUTUH (a30Tcopepalumii nonucaxapua).
B HEKOTOPbIX C/lyyasx KneTouHaA CTeHKa COfepXuUT Lennonosy. Mmool
HE IMEIOT KNIETOUHOTO CTPOEHWA, U X MPOTOM/1a3Ma IGO0 COBCEM He pasjieneHa,
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nnMbo pasaenseTca MonepeuyHbIMU MeperopofKkamu, KOTOpble Ha3blBalTcaA
cenTamu.

TIuranue rpu6on

pn6bl reTepoTPOdHDI, T.K. INIA MUTAHNA UM HYXHbl FOTOBbIE OpraHyeckie
BeulecTBa. Kpome 3Toro, rpn6am HeobXoauM WCTOYHUK OPraHU4eckoro
a30Ta, MUHepanbHble conu 1 $pakTopbl PocTa (BUTaMUHBI). MPUGHI MornowaoT
nuTaTebHbIE BeL|eCTBa, BCACbiBaA WX BCE NMOBEPXHOCTbIO NyTem Anddy3uu.
Muuieaperrie y rpuboB BHElHEe, OCYLIECTBIAGMOE BHEK/ETOUHBIMM
depmeHTamm.

Mo Tuny nutanua rpubbl  GbiBaloT  canpodutamu, napasutamm
U _cumbuoHTamu. pubbl BCTynalT B CUMOMO3 C pacTeHUAMM, KOTOpble
06ecrneunBaloT Nx opraHMYeckuMi BelectBamn. CMGUoTMYeCKan accoLmaLma
rpuba C KOPHAMU PacTeHWi Ha3blBaeTcA MuKopusoil. [pub obpasyet uexon
BOKPYr LIEHTPa/bHOM 4YacTW KOPHA WAM NPOHMKAeT B TKaHU pacTeHus,
nony4as OT pacTeHVA YrNeBoAbl 1 BUTaMUHbI 1 0becneynBas epeBo 6oMbILOi
NOBEPXHOCTbIO BCacbiBaHMA BOfAbl. Kpome 3Toro, rpub pacujennser 6Genku
MOYBEHHOTO FymMyca 10 aMMHOKNCIIOT U 4aCTb VX OTAAET pacTeHMio.

CanpoduTHble rpubbl BbipabaThiBalOT camble pasHOOGpasHble dpepMeHTbI
1 MO3TOMY MOTYT CyLECTBOBATb Ha pasHbix cybcTparax. Hanpumep, Peniciltium
obpasyeT 3enieHyl0 unu ronyGylo nieceHb Ha Mouse, Cblpoil Koxe, xnebe,
rHUOWMX NPOAyKTax. [pubbl-canpodutbl 06bIHO  06pasyioT  6onbluoe
KO/INYECTBO JIETKNX YCTOMYMBBIX CNOP, KOTOpble MO3BOAAKT UM 6bICTPO
PacnpoCTpaHATbLCA.

pn6bi-napasnTbl MOTYT GbiTb GaKkynbTaTUBHBIMKA UM o6naMraTHbIMK. Yale
napasuTUpyioT Ha PacTEHUAX, YeM Ha XMBOTHbIX. O6nMraTHble NapasuTbl,
Kak MpaBuno, He Bbi3bIBAlOT rMGenM CBOMX X03AeB, a daKynbTaTUBHble
napasutbl — HaobopoT, CanpoPWUTHO XMBYT W Ha MepPTBbIX OCTaTKax.
K~ obnuraTHbiM MapasuTam OTHOCATCA  MYUYHWUCTPOCAHbIE, PXKaBUMHHbIE
1 ronosHeBble rpnbbl. DakynbTaTuBHbIE NapasnTbl 06bIYHO BbI3bIBAIOT FHUb.

PasMHOKeHMe rpu6oB

BereTaTBHOE  pa3sMHOMeHME  OCYLIECTBAAETCA  YacTAMM  MULeNuA.
Y ApOX>KeBbiX rPUBOB BereTaTNBHOE Pa3MHOXEHIE MPONCXOAUT NOYKOBaHNEM.

Becrionioe pasmHOXeHMe OCYyW|eCTBNIAGTCA Cropamu, OHU NpopacTaioT
B TpH6oHKy,y|3 KOTOPOWi pa3BrBaeTCA MALIENNNA.

ONI0BOV MPOLIECC COCTOUT B CAMAHAN MYMKCKUX 1 KEHCKWX ramer.
Y Hu3wmx rpuboB rameTbl MOABWXKHBI U MOryT GbiTb  OAVNHAKOBBLIMU
no pasvepy (u3oramusa) ¥ pasHbiMu (reTeporamus). lameTbl, KoTopble
HOPMUPYIOTCA B apXErOHUAX 1 aHTEPUANAX, Pa3NINUHbBI He TONbKO MO pasmepy,
HO U o cTpoeHuio. HenoasukHaa AlLEKNETKa OMNOA0TBOPAETCA NGO
NOABVXXHBIM CMEPMATo301A0M, IM6O BLIPOCTOM aHTepUAUA. Y HEKOTOPbIX
rpnboB NOMOBOI NPOLECC 3aK/IOYaeTCA B KOHBIOTALMU OfNHAKOBbIX KNETOK
Ha KOHL{ax MuLienms.

LinAnouHble rpubbl  OTHOCATCA K rpynne 6asvpuanbHbiX  rpuGoB.
BereTaTuBHOe TeNo y HWX MPEACTaBNEHO Pa3BETBAEHHbIM KIETOUHbIM
MuLienveM, 13 KOTOpPoro GopMUPYeTCA NIOA0BOE TeNo, COCTOALLEE U3 WAAMKM
1 HOXKN, HIXHAS NOBEPXHOCTB WIAMKM MOXET 6biTb M1aCTUHUATON (Cbpoexka)
vnu Tpy6uaton (6enbin rpub). 3aecs GOPMUPYIOTCA CMOPbI MOC/IE OKOHUYAHNA
nonosoro npouecca. OAHO MNO/OBOE TeNo paccemBaeT MUANNapabl Crop.
LnAnouHble rpubbl  YacTo BCTymaloT B CUMOBMOTMYECKME OTHOLIEHWA
C AepeBbAMM, 0COBEHHO Ha 6efIHbIX MUH. CanaMu Noysax.
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K C'beAOGHbIM I'pl/lﬁaM OTHOCATCA I'IOAGEpeE}OBMKVI, PbIKUKK, CbIPOEXKN,
NINCUYKN U MHOTKne apyrue. HeKOTOpre I'pI/IGbI KyNbTUBUPYIOTCA YE/T0OBEKOM —
BELIEHKa W WaMNUHbOH. He Bce wnanouHbie I'pVI6bI CbEI:lOéHhIA B nnogoBbIxX
Tenax HeKoTOpbIX U3 HUX COAEPXKUTCA A/, KOTOPbIN B PasHOW CTENeHN MOXeT
Bbi3BaTb OTPAB/IEHNE XMBOTHbIX W uenoBeka. CaMbiM ALOBUTHIM TPUGOM
CunTaloT GNeaiHylo NoraHKky.

MnecHesble rpUbbI He GopPMUPYIOT NNOAOBbIE TeNa. K HUM OTHOCKTCA MyKOp,
I'IeHI/ILlI/IﬂﬂbI,aCI'IEpI'I/IﬂJ'IbIAMyKOpOTHOCI’ITCﬂKHVI3LLIIAMI'pIAﬁaMI/IVIMEETMIAL[EJ'II/IIN/I
6€e3 KNeTouHbIX neperopogok. OH pa3sBunBaeTCcA Ha NPOAYKTax pacTuTesibHOro
MPONCXOXAEHNA 1 MMEET rMdbl C BEPTUKabHBIM POCTOM, 06pasya Genbiit
NYWWCTbIN HaneT. Ha KOHLax BepTuKabHbiX r1doB GOPMUPYIOTCA COpaHTiv
yepHoro ugeTa. [TeHULWAN 1 acnepriin OTHOCATCA K BbICLUMM rpubam. Muuenuin
Y HUX MHOTOK/IETOUHbIN.

n3 neHvuunna n acneprunna nony4ant AHTUONOTUKN.

300710T 1A
Oﬁ""/le CBeIeHNA O JKUBOTHBIX. O)IHOKTIeTO‘IHhIe

Bonee 2 MAH BUOB XMBOTHbIX, OGUTAIOWNX MOBCEMECTHO, OTANYAIOTCA
OT pacTeHUi1 reTepOTPOGHOCTbIO NUTAHMA, NMOBIKHOCTbIO, Pa3BUTON OMOPHO-
[IBUraTeIbHOM CUCTEMOW, CNIOXHOCTbIO MOBefjeHYecknx peakuui. CornacHo
NPUHATON TOUKE 3peHNs, 6nxe BCero K obLyemy npefKy *UBOTHBIX U pacTeHWi
HaXOMIATCA XryTNKOBbIE OAHOK/ETOUHbIE — 3BrfI€HbI, KOTOPbIE MOTYT NUTaTbCA
Kak aBTOTPOPHO, TaK U reTepoTPOdHO, U aKTUBHO NepeaBUraThbCs, OTBeYas
Ha pa3apaxeHus.

CUCTEMATMKY JKMBOTHBIX BK/IOYEHbI CeAylolne TaKCOHbI: LLapCTBO,
!N, NOATWN, KNacc, oTPAf, CEMEeNCTBO, Pog, BiA.OfHOKNETOUHbIE XNBOTHbIE
(npocteiiune)

Tun MpocTeiitine — npouseTalollas 1 pa3Ho06pa3Has rpynna opraHM3mMos.
M3BectHo okono 50 000 BWAOB MPOCTEMIINX, KOTOPbIX B NPUPOAE MOXHO
0bHapyX1Tb MOBCIOAY, rAe ecTb BoAa. Kaxpaoe mpocTeliee mpefctaBnaet
cob0oll CaMOCTOATENbHbIV OPraH13M, CMOCOGHbIN BbINONHATL BCe HEOOXOAUMbIE
[INA KN3HU GYHKLMN.

Mogasnsiowee  GOMbWUHCTBO — MpocTeiwmnx — obnagaer  a3pobHbIM
TMNOM obMeHa. [InA [AblXaHWA OHM WCMOMb3YIOT KUCIOPOA, PacTBOPEHHbIN
8 Bofie. OKMC/IEHNE MPOUCXOANT B MUTOXOHAPUAX. Buabl, napasutupyoLie

B KUIIEYHNKE CBOUX IKMBOTHbIX-XO3A€B — amebbl, XryTUKOHOCUbI —
aHa3pO6HbI, MO3TOMY yTPATUNIY CBOV MATOXOHAPUU.
Ameba — npepctaButens knacca CapkogoBble. O6utaet B He6OMbLIMX

MENKNX MPYAax WM MPOTOYHBIX KaHaBaxX C WAMCTBIM [HOM. Teno amebbl
pocturaet 0,1 MM 1 OrpaHNYeHO TOHYalLLei M1a3MONeMMOV (M1asmMaTuyeckomn
MembpaHoit). MpoTonasma NoApasAenaeTca Ha SKTO- U SHAOMa3My.

AlApo B KNeTke perynupyer npouecchl Metabonusma W AeneHns
KNETOK, He 3aHWUMAeT OMpefeNieHHOro nonoxewns. Liutonnasma copepxut
nnLeBapuTENbHbIE BaKyonl, GOPMUPYIOLMEC B PasHbIX yyacTKax KIeTKu
BOKDYr MULIEBbIX KOMOYKOB, NyTem BblAeNeHUs NULIEBaPUTENIbHOMO COKa
U3 uuTOnnasmbl. MWleid AR Hee CyaT OfHOKNETOUYHble BOAOPOCY,
KryTukoBble,  WHpy3opumn.  COKpaTUTENbHAA  BaKyosb,  MepPUOANYECKM
COKPAWAACb, BbIAENACT HApyXy W3GLITOK BOAbl C  PaCTBOPEHHBIMI
HEHYXXHbIMW BELECTBaMM B JI0DOV Touke Tena amebbl. Kucnopop mocrynaet
yepes BCIo MOBEPXHOCTb Tena amebbl. Dopma Tena amebbl NOCTOAHHO MEHAETCA
13-3a  OOPa3syloINXCA LMUTOMNA3MATUYECKUX BbIPOCTOB —  MCEBAOMNOANI
(NOXHOHOXeK), CNyKalLVX ANA 3axBaTa MUK ($paroLnTo3a) n NepeBIKeHNA.
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Knacc MHpysopum HacumTbiBaeT Gonee 10 000 Bupaos. Teno wHdysopui
MMeeT MOCTOAHHYI0 $OpMy, BCA €ro MOBEPXHOCTb HECeT MHOTOYWCIEHHbIe
PECHNYKM, KOTOPbIE; MO CTPOEHUIO ABNAIOTCA YKOPOUEHHBIMU KryTUKamu.
flnepHbin annapat HY30pUN YCTPOeH Bonee CNOXKHO, YeM y APYTNX KNaccos
npocreiwux. Y wuHdy3opuit ABa sagpa: 6Gonbwoe 6060BUAHOE AP0 —
MaKpOHYK/eyC — KOHTPONIMPYET NpoLieCchbl MeTabonnsma v AnddepeHLMpoBKm
KNEeTKM; MeIkoe — MUKPOHYKIEYC — Perynnpyet pasmHOXeHue.

NHdy3opua-Typenbka obuTaeT B CTOAUMX BOAoemMax ¢  6onbluvm
KOMNYECTBOM pa3naraloujeiica opraHuku. Ha ee BeHTPanbHOW MOBEPXHOCTY
HaXOAINTCA NOCTOAHHOE yrny6neHnie — OKONOPOTOBasA BOPOHKa. CyXaAcb, OHa
nepexoauT B rOTKY, KOTOPas 3aKaHYMBAETCA KNETOUHbIM PTOM U/IN LIUTOCTOMOM.
PeCHUYKN OKONIOPOTOBOW BOPOHKM 3aroHsAlOT GaKTepuy 1 YacTUYKW nuwm
B I10TKy. Ha KOHUE rOTKN GpOpMUPYIOTCA NULLIEBAaPUTENbHBIE BaKYOsW, KOTOPble
[BUXYTCA B LWTOMa3mMe Mo MOCTOAHHON TpaeKkTopuu. HernepeBapeHHble
UacTULbl BbIBOAATCA Yepes NopowLy Hapyxy. [lBe COKpaTuTenbHble Bakyonu
3aHMMAIOT NOCTOAHHOE MeCTO. BOKPYT KaX/0M N3 HIX HaXOAATCA pajnanbHble
KaHaJibl, B KOTOPble MOCTyNaeT BOAja 13 UMTOMIa3mbl.

[InA VHPY30pUit XapaKTepHO B OCHOBHOM Gecronoe pa3mMHOXeHe nyTem
NonepeYHoro AeneHns Tena Haasoe. MNpu HefoCTaTKe MUK OHU MepPexXoaAT
K MOJI0BOMY NPOLIECCY MyTeM KOHbIOraLm, KOTOPbI BOIMOXEH TOIbKO MEXy
COBMECTUMbIMI OCOBAMM OfHOrO BMAA. STOT npouecc obecneymBaer obmeH
reHeTNYeCKoi MHGOPMaLIel NP Y4aCTU MUKPOHYKIEYCOB.

PKryTUKOHOCLbl — CaMas MHOFOUMC/IeHHas rpynna NpoCcTeflumnx, B COCTaB
KOTOPbIX BXOAAT aBTOTPODHbIE 1 reTePOTPOGHBIE OPraH13Mbl. XapakTepHOA 1x
0COBEHHOCTBIO ABNACTCA HaNMUME XKIYTUKOB, KOIMYECTBO KOTOPbIX BapbUpYeT.
MryTukoHocupbl 06nafaloT MOCTOAHHON (OPMOI Tena M pa3mMHOXaloTCA
np TBEHHO [ . Mopgner nocTosAHHON dopmbl Tena
Y KrYTUKOBBIX 11 IHY30PUil BO3MOXHO 32 CUET TOTO, UTO CaMblii IOBEPXHOCTHbIN
CIIOMA X KNETOYHOTO Tefla CUbHO YNOTHAGTCA U CTaHOBUTCA ynpyrum. Kpome
TOTO, 3[€Cb KOHLIEHTPUPYIOTCA MHOTOUNCIEHHbIE HUTEBUAHBIE 6enKkoBble
CTPYKTYpbl, 0bpasyiolme LUTOCKeneT. ABTOTPOGHbIE XryTUKOBble 0bnajaloT
XpomaTodopamu, CoaepxaLmmn xnopodunn, 6narogapsa Yemy OHN CNOCOBHbI
K poTocuHTesy. [eTepoTpodHOoe NuTaHme y XKryTUKOHOCLIEB OCyLIecTBAeTCA
yepes KNeTOUHbIi POT WM MOBEPXHOCTb Tena nuHoumTo3om. Cpeau
KryTukoHocues 1 VHdy3opuii NPOKO pacnpocTpaHeHa KONOHMabHOCTb.

Msuoroxnerousste xuBoTHble. Tun Knmeunononocrasle

B otinuve ot Knetok MpocTeiium, CocoGHbIX CaMOCTOATENBHO BbIMONHATL
BCE XKW3HEHHO BaXHble QYHKLWW, KNETKM MHOTOKNETOUHbIX OPraH13MOB
BbIMNOMHAIOT OAHY OnpefeneHHylo dyHkumio. Mpyu 3TOM CTpyKTypa WX
3HaUNTENbHO YNpoLaeTcs, Ho cnelndryeckan GyHKUMUA BbINONHACTCA KNETKO
ropaszio 3¢pdeKTrBHeA.

MHOTOKNETOUHBIX KMBOTHBIX Pa3ieNAIOT Ha ABe rpynbl: 6eCrO3BOHOUHBIX
1 NMO3BOHOYHBIX. OTNINYAIOT UX MO HANMYMIO BHYTPEHHErO OCEBOTO CKeneTa —
XOPAbl 1NN NO3BOHOUHMKA.

Tun Kunrednononoctuere
STOTTUNOTHOCUTCAKUMCITY CAMbIXAPEBHNX U MPUMUTVABHBIXMHOTOKIETOUHbIX
KMBOTHbIX. HacunTbiBaeTca ok. 9 000 BUAOB KMLIEYHOMONOCTHbIX.
Tvin pennTca Ha TpU Knacca:
« Knacc lmaponaHble, y KOTOPbIX AOMWHMPYeT noaun (npecHosogHas
rapa, akTUHUK 1 KONOHUa bHbIEe NONNUMbI);

26



« knacc CundougHble, y KOTOPbIX AOMUHUPYET CTagna meaysbl (Meaysa-
KOPHepoT v Aip.);

« Knacc Kopannosble Nonumbl, Befylne KONOHManbHbIl 06pas kusHu (HeT
cTaguu Meuysmg

Teno KNeYHOMNONOCTHbIX MOCTPOEHO U3 fIBYX C/IOEB KNETOK: Hapy»KHOro —
5KTOA@PMbI 11 BHYTPEHHETO — SHTOAEPMbI. [1N7 60/bIIMHCTBA BUOB XapaKTepHa
paavanbHas CUMMETPUA.

MUTalOTCA  KMLWEYHOMOMOCTHbIE  MENKUMW  BOAHBIMU  KUBOTHBIMU.
MuieBapuTeNbHas CUCTeMa MeeT OAIHO OTBEPCTUE — POTOBOE, Yepe3 KOTOpoe
nulia nonajaeT B KUWEYHWK U BbIGPAChIBAlOTCA HapyXy HenepeBapeHHble
ocTaTku nuum. KpoBeHOCHas, AblxaTefbHas W BblAenUTeNbHblE CUCTEMbI
OTCYTCTBYIOT. []bIXaHue 1 Bbi€NIEHME OCYLIECTBAIOTCA Yepes BCio NOBEPXHOCTb
Tena. BObWMHCTBO KULWIEYHOMOMOCTHBIX OBMUTAET B MOPAX W OKeaHax. K HuM
OTHOCATCA MOAMMbI U Medy3bl. HeKoTopbie XMBOTHble poda MMapa obuTaloT
B NPECHbIX BOJOEMaX.

Hapy>kHbiii criot Tena ruapsl (3KToflepma) 06pasoBaH KneTkamut HECKOMbKUX
Tnnos. Camble MHOrOUMCIIEHHbIE — 3TO 3NNTENNANbHO-MYCKYSIbHbIE (KOXKHO-
MYCKY/IbHbIE)  KMEeTKW, COCTOALME W3 Tena U MYCKYIMCTOrO  OTPOCTKa.
CTpekaTesnbHble KNeTKW CNOCOBHbI pearnpoBaTh Ha Pa3ApaXxeHns n3 BHELHeN
Cpefibl, OHI UMEIOT CrieLyanbHbIA YyBCTBUTENbHDBIM BOIOCOK 1 CTPEKaTeNbHYI0
Kancyny, BHyTpy KOTOPOV HaXoAUTCA BBEPHYTasA ANIMHHAA CTPEKaTeNbHaA HUTb.

TpeKaTe/bHble KNEeTKU NOCTOAHHO MOMOMHAIOTCA 33 CYET MPOMEXYTOUHbIX
KNeToK, JaloliX Hayasno HOBbIM KneTkam. U3 skToiepmbl 06pasyloTcs HepBHble
KNeTKM (HeMPOHBI) C ANVHHBIMI OTPOCTKaMM, KOTOPLIMU OHI COEANHAKTCA APYT
C ipyrom, obpasys HepBHyto cucTemy AudpdysHoro (cetuatoro) Tna.

Ol CNoeM KNeTOK 3KTofepMbl pacrionaralotcA 6GasanbHble MNacTUHKM
13 MEXKNETOYHOro BelecTsa (Me3ornesn). [Mlog HAM PacrnonoXeH BTOPOW Cnoi
KNeTOK -3HTOflepMa, BbICTUNAIOIIAA KULWEYHYI0 NONOCTb nonvna. OCHOBHasA
Macca BHYTPEHHEro C/Iosi — 3TO 3NUTeNNanbHO-MyCKy/bHble KNeTKM, OTPOCTKM
KOTOPbIX PacrofioXeHbl a NOMepeyHoM HarnpasneHun. Pabota MyCKybHbIX
OTPOCTKOB ~ SKTOAEPMaNbHbIX 1 SHTOflEPMabHbIX  KETOK — COracyeTca
HEPBHOW CUCTEMOW, 1 BMECTE OHU MOTYT BbITATMBATb WM COKpallaTb Teno
nonvna, HakMOHATb €ro B pasHble CTOPOHbL. SNUTENNaNbHO-MYCKY/bHbIE
KNeTKN SHTOAEPMbl HECYT HECKONbKO [INHHBIX KIYTUKOB U  CMOCOGHDI
06pa3oBblBaThb MCEBAOMOAUM ANA 3axBaTa MULIEBbIX YacTul. Mexay 3Tumn
KNneTkamu  pa3bpocaHbl KenesncTble KneTky, CrnocobHble BbipabaTbiBaTh
NULEBapUTENbHBIE CEKPETbI.

[M1uieBapeHue neT B f4Ba 3Tana:

MonocTHoe  nulieBapeHnWe  MNPOTEKAeT Ha  KWLWEYHOW  MONOCTH.
lMop AeiicTBrEM NULIEBAPNTENbHBIX CEKPETOB XeNesncTbix KNeTok obpasyioTcs
MeJIK1e nuieBble YacTuLbl.

BHYTPUKNETOYHOE —MULIEBAPEHNE MPOXOAUT BHYTPU  SMUTENNASIbHO-
MYCKYTIbHbIX KNeToK. He nepeBapeHHan NuLya BbiGpacbiBaeTca yepes por.

Pa3MHOXalOTCA  KULIEYHOMONOCTHbIE DecrosibiM_nyTem (MOYKoBaHMem),
1 MOnoBbIM, C GOPMUPOBAHMEM MOMOBbIX KNETOK. TaK, B M3rnbax HUKHNX
BETOUEK KOJMOHMI MOSMMOB  HaXoAATcA  6nacToCTUANK, OT  KOTOPbIX
OTMOYKOBbIBAIOTCA HebonblUMe NOABUXHbIE Mefdy3bl — CBOGOAHOXMBYLLEE
nnasakollee nokoneHve. Mepy3bl 06ecreunBaloT pacceneHne KUBOTHbIX
1 CMOCOBHBI Pa3MHOXaTbCA MOMOBLIM MyTeMm. TakM 0OPa3oM, y pasHbiX BIAOB
KMLIEYHOMOMOCTHBIX MPOUCXOANT YepefjoBaHNe MOKOMEHWA: Moaunbl —
6ecrionoe NOKONeHNe, Pa3MHOXKalol|eecs BereTaTuBHO, Meay3bl — MOMOBOe
nokoneHue,  BblpabaTbiBaloliee  MOMOBble  KNETKW. NnoAoTBOpeHe
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nepekpecTtHoe. /13 onnofoTBOPeHHbIX ANLIEKNETOK Pa3BMBAlOTCA ManeHbKue
JIMYMHKM C PECHUYKaMK, KOTOPble OCeAaloT Ha IHO 1 NPEeBPaLLaloTCA B NOUMOB.

Tun Kpyribie yepsu

K T1ny 0THOCATCA HECKO/bKO KN1aCCOB, B TOM YMC/1E CaMblii MHOTOUNCIIEHHBIN
Knacc Hematopbl, nu cobcteeHHo Kpyrnble yepsu. OHn obuTaloT B MOpAX,
npecHbIX BOAOEMax, No4yse, B OpraHM3Max »KMBOTHbIX, B TKaHAX paCTeHI/II;L
M3BecTHO okono 12 000 B1AOB.

Teno ux BepeTeHOODOpa3HOe, OKPyrnoe B MOMEPEYHOM  CeyeHUM;
C [ABYXCTOPOHHel cuMMeTpueil. Ha nepeaHem 3aoCTPeHHOM KOHUe Tena
PacrnonoxeH PoT, OKPYXeHHbIN ry6ami C COCOUKamM, a Ha 3aiHeM — aHaslbHoe
oTsepcTune. CreHKka Tena HemaTtoa 06paSOBaHa KOXHO-MYCKY/IbHbIM MELUKOM,
COCTOALEM U3 KYTUKYJIbl, TMNOAEPMbI N OHOIO COA MbILLL. Ky'rmenafnnoTHaﬂ,
O6OHOHKH; runoaepma — CInBLUMECA 3NUTeNnnanbHble KNeTkn, NpeacTaBieHHble
4 Banukamu. MblleyHble BOSIOKHA npoAonbHble. BHyTpVI KOKHO-MYCKYNIbHOro
Mellika — nepBnYHan NoNoCTb Tena 6e3 cobCTBeHHON SNUTENNANbHON BLICTUKK,
3anonHeHHas XUAKOCTbIO, BbIMOMHALWLEH GYHKUMN TPaHCMOpTa NUTaTeNbHbIX
BewecTs N NpoAyKToB meTabonmama. I'IMLueBameeanaﬂ caicTeMa  Kpyriabix
uepseﬁ — CKBO3HasA prﬁKa; nosABneHne aHanbHOro OTBepPCTUA ABNAETCA
apoMop¢030M B 3BONIOUMW, NO3BONUBWIMM cCAenatb 6onee VHTEHCVBHBIM
npouecc nuiesapeHna. VIHTeHCMBHOE AibixaHune y CBOGOAHOXMBYLLMX YepBei
OCYLIECTBAACTCA Yepe3 KyTWKyy, NapasuTiyeckue 4epsu, Kak npasuso,
aHaspoGHble OpraHu3mbl. HepBHaa cuctema obpasoBaHa raHrivem u ABymsA
npoAo/ibHbIMK  CTBOIAMW, CO€[UHEHHbIMU NepemblYKamun (KaK Yy MNoCKnX
uepseﬁ). HeMaTOFlbI — pa3genbHonosible XNBOTHbIE C prﬁanblMM nonosbiMn
xKenesamu. OI'IHOI:[OTBOPGHI/IE BHyTpeHHee. Paszsutne ¢ npespauieHnem
BK/IIOYAET CTaAmnio NNUNHKK. U3 AiLa BbIXOANT MUKPOCKOMUYECKWI YepBAYOK,
Y KOTOPOFO HET NOJIOBOM CUCTEMbI 11 He[I0Pa3BUTbI APYriie CUCTEMbI. Y CBOGOAHO
KUBYLWNX HEMATOA NIUYUHKN N B3pOC/ible 0cobu obuTaT B OOHUX N Tex Xe
YCNOBUAX.

I'Ipeqc'raBmTenh napasnToB — 4yenoBeyeckana ackapnaa — XNBET B TOHKOM
KULLIeYHUKe yenoBeka. Ee POT OKpy»eH Tpemsa I'}/GaMVI, KOTOpbIMK aCkapuaa
3axBaTbliBaeT nully. Yenosek MOXET 3apa3nTbCA acKapufjoil Yepe3 HembiTble
0BOLLM 1 GPYKTbI, 3arpA3HEHHbIE ANLEAMUI Napa3uTos. 3 AULL BbIXOANT NNUMHKA,
OHa BHeZIPAETCA B CTEHKN KMLIEYHNKA 1 MONajaeT B KPOBb, @ 3aTeM B Nlerkue.
C MOKpOTOI;i JINYNHKA OTXapKUBAETCA B MOTKY, a 3aTeéM ONATb 3arnaTbiBaeTcA.
B KMLIEYHNKEe NTNUMNHKa npespaulaeTca BO B3pOC/IOro Yepsa.

I'Iapasmmqeckme YepBK OCTPULbI XXMBYT B TONICTOM KWLIEYHUKE YenoBeKa.
CaMKun OCTpWL, OTKNaAbIBAIOT ALIa HOUbIO Ha KOXY BOKPYT 3a[iHENpPOXOAHOro
0TBEPCTUS, YTO Bbi3bIBAET 3yA.

Tun KonbuaTere yepsu
Hacuutbiaet ok. 7 000 BugoB. 310 ob6utatenu BOAOEMOB 1 MOYBbI.
Bkniouaet 3 knacca:
« ManouweTnHkosble,
« MHoroweT1HKoBbIe,
« MNuasku.

Kiacc ManoiieTnHkoBble (OMroXeTb)

MpeacraButenem Kknacca sABNAETCA [AOXAEBOW 4epsb. Teno uepss
CermMeHTUPOBAHO, YNC/O KoeLl IOXOANT 10 HECKOMbKIX 1eCATKOB. B nepeaHen
4acTu TeNa HaXOAWUTCA YTONLEHNE U NOACOK, Ha GPIOLIHON 11 GOKOBbIX CTOPOHaX
Tena — ynpyrve n KOPOTKME WETUHKM, C UX MOMOLLbIO YepPBb MPOABUraeTcA
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B MOYBE M MO MOBEPXHOCT 3emin. [MOKPOBbI MpeACTaBieHbl KOXHO-
MYCKyNbHbIM MeLKoM, COCToAWMM 13 Tpex crloes. HapyxHblii — cnu3ucTan
KYTUKyNa, Nof Heil — KNeTKM SMUTeNUA KOXU. BHYTPI KOXHO-MYCKYNIbHOTO
Melllka HaxOAuTCA BTOpPWYHAA MOOCTb  Tena ﬁ.lenom pasaeneHHas
Ha OTAeNbHble Kamepbl COMMacHO YUC/Y CerMeHTOB. MuTaioTcs Aok aeBble
YepBU THUIOWMMKM OCTaTKamMy pacTeHuit. [ulla BMecTe C 3arioyeHHO
3emneil MonajaeT B MUWEBOA, 3aTeM B 306 W MyCKYNWCTbIN IKenyaok,
B Hem OHa nepeTMpaeTcs U NOCTYNaeT B CPEAHION KNLKY rfie nepeBapuBaeTcs
noa  AeNCTBMEM  MULLEBApUTENbHbIX  COKOB. [lWTaTeNbHble — BeljecTBa
BCaCbIBAIOTCA B _KPOBb M PasHOCATCA elo Mo Bcemy Teny. HenepesapeHHbie
OCTaTKM C 3emMnéit BbIGPACbIBalTCA HapYXXy Yepes aHanbHoe oTBepcTie. Abiunt
4YepBb Yepe3 BNaxHYIO KOXY, B KOTOPOW HaxoaUTCA rycTas CeTb KPOBEHOCHbIX
KanunnApos. KpoBEHOCHaA CUCTEMa Y JOXKAEBOTO YEPBA 3aMKHYTaA 1 COCTOUT
13 GPIOLIHOTO 1 CMINHHOTO KPOBEHOCHbIX COCY/I0B, COAVHEHHDBIX MEXAY CO6OI
KOMbLIEBbIMA COCylamMn. Heckonbko 6Gonee KpynHbiX KOMbLieBbIX COCY/IOB,
PacronoXeHHbIX ~BOKPYr MULIEBOAA, MOCTOAHHO MNyNbCUPYIOT, WUCMONHASA
ponb cepaua. OT rnaBHbIX W KONbLIEBbIX COCY0B OTXOAAT OOKOBble BETBU,
o6pasylollme rycTylo ceTb Kanuinapos. B HUX KPOBb TeueT oYeHb MefiIeHHO,
6narofjaps yemy ycrieBaeT pou3oiiTi 06MeH BeLecTs 1 ra3oobmeH. [loxesble
uepBU — repmMappoauThl. [InA A0XKAEBbIX YepBeil XapakTepHa CMOCOOHOCTH
K pereHepaLiiy, T.e. K BOCCTaHOBJIEHIIO yTPaueHHOM YacTui Tena.

Kracc MHoromeTunkoBble (10mxeTs)

K 3ToMy Knaccy OTHOCATCA pa3HoobpasHble yepsu, obuTalowe B MOPAX.
Hanpuvep, Hepeuaa, KoTopas VMeeT yanvHEHHOE, MOKPbITOe LieTHKaMm
TeNno W BefjeT [IOHHbI 06pa3 Xm3HU. MOPCKME MHOTOLIETUHKOBbIE YepBi
pasfenbHononbl. [nA  HWX  XapaKTepHO —HapyHoe — OmnoA0TBOPeHMe.
W3 arua BbIXOAWT NMUMHKa, NNaBatoLLas B TOLLE BOAbI C TOMOLLbIO pecHn4yeKk —
Tpoxodopa.

Knacc [usasxn
370 CBOGOAHOXKMBYLINE XULIHUKN 1 SKTONAPa3nTbl, NUTalOLINECA KPOBbIO.
MmeloT MeanLMHCKOe 3HaueHke.

Tun Monmockn

Tvn MONNIOCKM BKMOYaeT TPW Knacca: mMefgneHHo nonsawwme ynutka
(6ploxoHOrne),  OTHOCUTENbHO —Ocepsibie A &/cmopqame v NOABIKHbIE
ronoBoHorue. Tun HacumtbiBaeT okono 130 000 Buaos. Hanunuve 3awutHOWM
PaKOBUWHbI, MEXaHU3MOB Hapy>HOro N BHyTPEHHEro OonjoA0TBOPEHUA, NTIerkux
n >Ka6p NO3BONNNO MOJIUTIOCKaM 3aBO€BaTb Kak Cylly, Tak U BOAY. y NOABUXKHbIX
MOJI/TIOCKOB PaKOBMHa, MeLllaLlan npu ABMXeHnwn, peayumpyeTtca.

Teno MonNoCKOB MATKOE HepacusieHeHHO., y GONbLIMHCTBA NOApa3aenaeTca
Ha rofioBy, TynoBulie 1 Hory. oAl PaKOBMHOW HaXOAUTCA KOXHAA CKNaaka —
MaHTVA. KpoBeHocHas cucTeMa He3aMKkHyTas, KPOBb BbIMBAETCA B MONOCTM
Tena (nakyHbl). KanunnapHas ceTb yTpaueHa.

Opl’aHbI AbIXaHWA BonbLNHCTBA BOAHbLIX MOJUTIOCKOB npeacTaBneHbl
)KaﬁpaMl/L HazemHble gOprl AblWwaTt ¢ NOMOLWbK Nerkoro. Bblﬂeﬂl/lTeﬂbHaﬂ
cicTeMa MeeT CTpOoeHNne, CXOAHOe C KONbYaTbiMK YepBAMN. HepBHaR caictema
Y310BOrO TUMa, HEPBHbIE Y3/1bl, PACNONOXeHbI B Pa3HbIX OTAENaX Tena: ronose,
Hore, TyNoBMLLE 1 COeANHEHHBIX MeXay CO60 HepBHbIMI CTBONaMW. OpraHb!
UYBCTB'Y MO/IIIOCKOB Pa3HOOBPasHbIe 11 YacTO CIOXKHO YCTPOEHbI.
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BonbWMHCTBO MONNIOCKOB pasgenbHononbl, HO ecTb 1 I'epMaq)pOFllAThl.
OI'IHOHOTBOPGHIAE Y MHOruMx BHYTpeHHee. Paszsute Haubonee ApeBHUX
MOJITIOCKOB  OCyLIeCcTBNAeTCA C npeBpaljeHnem — y HUX CcOXpaHAaeTca
NNaHKTOHHAA paccenuTenbHasa NMYMHKA, Nnasalowas C NOMOWbIO pecHUYeK.
Y 6onee npoaBUHYTbIX GOPM pasBrTHE NPAMOE (rONIOBOHOTUE).

Knacc Bproxonorne
MpeacTaBuTtenn knacca — ynUTK, CM3HM — OBMTAIOT Ha Cylue, B MOPAX
¥ NPecHbIX BoAoemax. Y pasHblX GPIOXOHOTMX eCTb 0COBEHHOCTU B CTPOEHUM.
Tak, Manbiii NpyfoBUK NmeeT Cnepylowee CTpoeHne: Teno BKIOYAET rososy,
TyNnoBuLE 1 HOTY, MOKPbITO MaHTNEWN U 3aKI0YeHO B CNPanbHO 3aKpy4YeHHYo
PaKoBuHY. Ha HIKHe! CTOpPOHe rofoBbl MOMeLeH POT C FIOTKOIA, B KOTOPOWN

pacronoxeH MycKynMCTbIn A3bIK C 3y6unkamyn — TepKa (papyna). f3bikom
YNnTKa COCKabnBaeT MArkMe TKaHu pacTeHnit. Ha 6OKOBbIX CTOPOHaX rosoBbl
pacnonoxeHbl fjBa YyBCTBUTENbHBIX Liynanblia — OpraHbl ocA3aHuA. Y ux

OCHOBAHNA HAaXOAATCA rNasa.

Yepes rnoTKy 1 NULIEBOA, NWLLA NONAJAET B XKeNyfiOK, Clofla OTKPbIBAaeTCA
npoToKneyeHw, TCANepeBsaf .HenepeBapeHHas
nunuia BblAeNAETCA Yepes aHaslbHOe oTBepcTne. OpraH BblgeneHna — nouYka,
npoTekawLlan Yepes Hee KpOBb OYMLLIAETCA OT AQOBUTbIX NPOAYKTOB obmeHa.
BbIBOAHOW MPOTOK OTKPbIBAETCA OKONO MaHTuiiHoro oteepctua. Ceppaue
COCTOWT U3 /1BYX Kamep — MPeAcepaAns 1 xenyfouka. OT Xey[ouka OTXOAAT
cocyfpl. [IbIWUT Manblii NPYAOBUK Yepes Serkoe — 0cobbili KapMaH B MaHTUK,
NPOHN3aHHbI KPOBEHOCHBIMU COCYAaMN. 3eCb MPOUCXOAUT ra3006MeH.

MNpynoBuKn — repmadpoAnTbl, HO OMIOAOTBOPEHME Y HUX MepPeKpPecTHoe.
ﬂﬁua nocne onnoaoTBopeHns nomewaroTca B CNV3NCTBIN KOKOH,
npuKpennaemblii K noABOAHbIM npegmeTam. PaszButne npsamoe,
KaK y 60/1bLLMHCTBA GPIOXOHOTX.

Knacc [TsycTBOpuarbie

Bce npepacTaButeny 3Toro Knacca umelot gayxcrpoaqaryno pakoBuHy. Teno
COCTOWT M3 TyNOBWILA W HOTW U MOKPLITO MaHTWeil. Ha 3aaHeM KoHue Tena
CKNafK MaHTM NPUXUMAIOTCA APYT K ApYry, 06pasys ABa CUpOHA: HUXHMIA
N BEPXHWil. Yepe3 HWKHWII BBOJHON CUOH BOAA MOCTYMaeT B MaHTUIHYIO
nofoCTb U OMbIBAeT abpbl. C BOAOM MPUHOCATCA OCTAaTKU OPraHuku,
KOTOpble OTGUNLTPOBBIBAIOTCA B POT U MOMAfAlOT B XKENYAOK U KNIIEUHVIK.
OTGunbTpOBaHHaA BOfja BbIGPACHIBAETCA HapyXy 4epes BbIBOAHOW CUGOH.
Y [ABYCTBOpUATHIX MOJIIIOCKOB XOPOLIO pa3BiTa NeyeHb, pepmMeHTbl KOTopoit
NonaaaioT B eNyaokK 1 yUacTBYyIOT B NULEBAPEHUN.

[BycTBOpUaThle —  pasfenbHomnonible  WUBOTHble.  OmnofoTBOpeHue
NPOMCXOAUT B  MAaHTUAHOW MONOCT CaMKW, Kyaa BMecTe C  BOAOM
uepes HIKHWIA CUPOH MonajaloT criepmaTtosonpbl. W3 silla passuBaetca
NNYMHKa C  ABYCTBOpYaTOi 3y6uyaToM pakoBMHOW. Pa3BuTMe NUUYMHKM
NPOUCXOAUT Ha Xabpax unu Koxe pblb. JInuMHKa napasutupyet Ha pbibax,
noCTeneHHoO NpeBpallasch B MOMOAOTO MOMIOCKA. Takum 00pa3om, pbibbl
CMocoBCTBYIOT PacceneHmio ManonofBUMKHbIX IBYCTBOPYATbIX MOIOCKOB.

[010BOHOT e — KajlbMapbl, 0CbMUHOT — HanG0s1ee BbICOKOOPraHN30BaHble
MOIIOCKN.

Tun YnenucroHorue
YneHnctoHorne — camaa 6Gonbluas rpynna »WBOTHbIX, Hacenawwan
Hawy nnaHeTy. Ero npepctaButeny oCcBOWNM BCE CPeAbl XU3HW: Cylly, MOPA
npecHble BOJOEMbI, BO3/lyLIHOE NPOCTPAHCTBO. VX MOXHO BCTPETUTb BO BCeX
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reorpapuyeckux WwWrpoTax. Mo pasHbiM AaHHbLIM, TUN HacuuTbIBaeT oT 1,5 fo 4
MIH BUOOB.

Teno UneHNCcToHormx NOKPLITO MIOTHBIM XUTUHOBBLIM MOKPOBOM, KOTOprﬁ
ABNAGTCA WX HAPYXHbIM CKenetom. KoHeuHocTn UneHucTble, NOABMXHO
COefjHeHbl C TyNoBULIEM. Tak Kak XUTWHOBbINA MOKPOB He PacTAXWM, POCT
UNEHUCTOHOMMX  COMPOBOXAAETCA  IMHBKOM  (Neproanyeckum — cbpocom
XUTUHOBOIO I'lOKpOBa). MbILULlhI npeacraeneHbl  Nyykamy  nonepeyvyHo-
nonocaTtbiX BOJIOKOH. KpOBEHOCHaﬂ cicTeMa  HesaMKHyTaA. HasemHble
YNEeHUCTOHOrue AblwaTt NerkuMn nnn Tpaxeamu, a nogasnsioLlee 6ONbLINHCTBO
BOAHbIX — abpamu.

Kracc PakooGpasubie

B OCHOBHOM O6GWTaTeN COMEHbIX U _MpecHbiX BoAoemoB. Hebonbuioe
UUCNO MpeACTaBUTENeN 3TOTO Knacca obuTaeT Ha Cylle, B yBNaKHEHHbIX
mecTtax_(mokpuupl). Otpag [ecatuHorne paku. MpeactaButen — peyHoR
pak, obuTaeT B MpecHbiX BOfOemax, TpeboBaTeNieH K uuctoTe Bogpl. Teno
paka cocTouT 13 Tpex OTAeNoB: rooBbl, rpyau 1 6piolwka. Bce cermeHTbl Tena
HECYT KOHEYHOCTW. KOonmuecTBO KOHEUHOCTEeN peyHoro paka gocturaer 19
nap. Bce OHM rOMOIOTUYHBI APYT APYTY ¥ NapanoanamM KONbYeLoB, HECMOTPA
Ha Pa3nnumA B BbINOHAEMbIX GYHKLINAX.

ONOBHOIN OTA€N paKa HeCeT KOPOTKNE YCUKM — aHTEeHHYbl — OpraHbl
060HAHWA, NIMHHbIE AHTEHHbI — OPraHbl 0CA3aHWA U elwé 3 Napbl KOHEUHOCTeN,
bopmupylowmx POTOBOII annapat. 3TO Mapa BEPXHWX YeniocTelt 1 2 napbl
HUDKHINX.

B rpygHom otgene 3 mapbl HOroueniocTen (yAepXuBaloT W MOAHOCAT
nuLly KO PTy) 1 5 Nap XoAunbHbIX HOr. [lepBas napa XOAWbHbIX HOT pa3BuTa
3HaUNTENbHO CWbHee 1 CHabxeHa OGONMbWMMM KNewWHAMM (3axBaTbiBaloT
nuuly 1 usmenbyaloT ee). Pakn BceadHbl. Muwa nonagaer B nepeaHiow
KULWKY, COCTOAlLYI0 W3 nuuesoAa W xenyaka. MeyeHb paka coBMmeljaeT
depmeHTaTUBHYIO U KenuyeBblpabaTbiBalollylo GyHKUWM. 3afHAA  KULKa
3aKaHUNBAETCA aHaNbHbIM OTBEPCTUEM.

OpraHbl AblxaHUA paka — *abpbl PacronoxeHbl Mo 6okam ronoBorpyan,
OHU MPOHM3aHbI KPOBEHOCHBIMM COCYAaMU. 3[eCb NPOWCXOAUT ra3soobMeH.
KpoBeHoCHas cucTema paka He3amKkHyTas. HepsHas cucTema o6pasosaHa
OKOJIOTIOTOUYHbIM KOSIbLIOM 1 GPIOLLHOV HEPBHOW LEeMOYKON.

Pakn pasgenbHononbl. OnNioaoTBOpeHne BHyTpewHee. [nA BBeAeHWA
MOI0BbIX MPOJYKTOB CaMLibl UCMOMb3YIOT CrieLjnasbHble HOXKKM, PaCMONOXeHHble
Ha Gpiolike. CamKu OTKNa/bIBalOT OMIOJOTBOPEHHbIE AlLia 3IMOW, a B Hauane
NeTa 13 ANL BbIXOAAT PauKu.

Kiacc ITaykoo6pasHbre

K naykoo6pa3sHbiM OTHOCAT Ha3eMHbIX YIeHNCTOHOT X, AblLWALYMX TPaxXeamn
W Nero4YHbIMN MeLlKamn.

Teno ux coCTOMT W3 TFONOBOFPYAM W HECerMeHTUPOBaHHOTO GploLKa,
OfIHAaKO Yy CKOPMUOHOB Teno Gosiee pacuieHeHo, a y KIielein Teno CAnTHoe.
Ha ronosorpyan pacnonoxetbl YeTbipe napbl NPOCTbIX F11a3, POTOBblE OpraHbl
(XBnMUEpbl 1 HOrowynanbla) N KOHEYHOCTW. YCUKW OTCYTCTBYIOT. POTOBble
OpraHbl CHabXeHbl OCTPbIMIA, 3arHYTbIMW BHI3 KOTOTKaMI, y KOHLA KOTOPbIX
OTKPbIBAIOTCA NPOTOKW ALOBUTLIX Xenes. YenocTu cnyxat ana ymepLisneHna
KepTBbl 1 3alNTbl, BTOPaA Napa POTOBbIX OPraHOB -Horouynanbua — CNyXut
[ANA OLyNblBaHWA 1 NOBOPAYMNBAHIUA XepTBbl BO BPEM efibl.
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YeTbipe Napbl UNEHUCTbIX XOAUNbHBIX HOT MOKPbITbI UyBCTBUTENbHbLIMI
Bonockamu. [laykw, Hapagy C ¢anaHramu, CEHOKOCLLaMi, CKOPrvOHamu
M Knewamu, OTHOCATCA K Knaccy [laykoobpasHble M COCTaBAAIOT OAUH
13 Haubonee o6WMPHBIX ero oTpsaaos. M3secTHo npumepHo 20 000 BMAOB
nayKos.

HETBI[M CTPOCHMA MayKa-KpeCcTOBUKaA

BpiowwKo naykos KpyrnHee vix rofnoBbl 1 rpyau. Ha 3agHem KoHLe Gpiowika
pacnonoxeHbl NayTuHHbIe 60POAABKY, B KOTOPbIX OTKPbIBAIOTCA MayTUHHblE
xenesbl. Bbiaenaemoe nMm BellecTBO TBEp/eeT Ha BO3/yXe 1 06pa3yeT NpouHble
1 31acTuYHble NayTUHHbIE HUTW, KOTOPblE WCMOMb3YIOTCA ANA U3rOTOBNEHNA
NOBUKX CeTel N KOKOHOB ANA OTKNafKu AuLl. MuleBapeHie y naykoB YacTUYHO
HapyxHoe. OHUM BMpPbICKMBAIOT MiLEBapUTENbHbIE (EPMEHTbI B KepTBYy
M _4epe3 HeKOTOPOEe BPeMA BbICaCbiBAIOT COfIEPKMMOE, OCTaBNAA TeNeCHYo
o6onouky. TuTaloTcA  HacekombiMU. KUWeYHUK naykoB npucnocobrieH
K MUTaHWMIO KUAKOW MULLEN, NeYEHOUHbI BLIPOCT OTKPbIBAETCA B CPEAHIO0
KNLLKY.

B’ fbixaTenbHOW cucTeme pasBUTbI 1 Tpaxew, W JErouHble MeLKN.
KpoBeHOCHas cucTemMa CxOXa C TakoBOW paka. B HepsHoW cucteme
NPOCNEXNBAETCA KOHLEHTPaUMA HEePBHOMO annapata: CAVBLINECA FaHruu
rofioBbl 1 rpyan o6pasyloT MO3r; CAMBLIMECA FaHIUN GPIOWIHONA HEPBHO
LienoyKy — 6PIOLWHON raHmInM.

lNaykn — pasfienbHOMosIble XMBOTHble. CaMKu KpyrHee camuioB.

OnnopoTBopeHne — BHyTpeHHee. fllija pa3BMBalOTCA B KOKOHe. Passutne
6e3 metamopdo3a. MeTamop$o3 xapakTepeH, Hanpumep, Ana oTpaaa Knewu.

Kiacc Hacexkombre

K 3Tomy knaccy oTHOCATCA — Hawubonee  BbICOKOOPraHK30BaHHble
UNEHNCTOHOTME, VI3BECTHO MO PasHbiM AaHHbIM 2-4 MIH BUAOB. BOMLWIMHCTBO
HaceKOMbIX OOWTaeT Ha Cylle, HEKOTOpble — B MPECHbIX BOJOEMaX.
BONbWMHCTBO NeTaeT, umes OfjHY MW ABe Napbl Kpbinbes. Bcé Hacekomble
AblLIaT TPaxeamu.

Teno HacekomblX COCTOMT W3 ronoBbl, rpyau u Gpiowka. Ha ronose
pacriofioxeHa napa YNEHWUCTbIX PasnyHbiX MO .Gopme YCUKOB (CAMek),
NPOCTbIE UV CIOKHbIE [71a3a 1 MOABUXKHbBIE POTOBbIE NPKAATKM. B 3aBUCcMOCTI
OT pPOTOBOrO anmnapata HAaceKOMbIX AENAT Ha [Be rpynmbi: rpbisyljne
(MaHanbYnApHbIe) 1 cocylme (xo6oTKoBbIE)!

TpyaHoUi oTAen BKAIOYAeT TPWU CermeHTa: nepeAHerpyab, CpeaHerpyab
3aaHerpyab. [se napbl KpbiibeB HaCeKOMbIX PacrofioXeHbl COOTBETCTBEHHO
Ha cpefiHe- 1, 3aHerpyan. Yncio GPIOLLIHBIX CErMeHTOB BapbupyeT oT 3 40 11.
Ha ceermeHTax pacrofioxeHsl, Ablxa/bLia — OTBEPCTUSA, Yepes KOTOpble BO3AYX
nonagaet B Tpaxew. [lbixanblia MOTyT OTKPbIBAaTbCA W 3aKPbIBATbCA, PErynmpys
NOCTynneHne Bo3ayxa B Tpaxen.

VeBapuUTeNbHbIN  TPAKT — BKAIOYAeT pOT, [NOTKY, NuWesosd, 306,
KeBaTesbHbIi KenyAoK 1 KNWKy. Kposb (remonnmda) cBoboaHO UMpKynmpyet
8 NONIOCTV TeNa, OMblBas TKaHW i opraHbl. CepALe NpeacTaeiseT poooin TpybKy
CO CNIeNo 3aMKHYTbIM 33[iHUM KOHLOM 1 OTKPbITbIM nepeaHum. Ha GOKOoBbIX
NOBePXHOCTAX CepAua umeloTcA [lapHble oTBepcTUA- 6C-TuM. BbieneHvie
NpoAyKTOB MeTabo/3ma (B OCHOBHOM, MOYEBOW KWCNOTbI) OCYL|eCTBAACTCA
4yepes Manbau3MeBbl COCyAbl. ITO Cnenble BbIPOCTbI Ha rpaHuLe cpeaHen
W 3aAHen Kulwku. B 3ajHei Kullke — MoueBas KWUCNOTa CMelVBaeTcs
C HenepeBapeHHO NuLeil 1 BbibpacbiBaeTcs Yepes aHabHOe OTBepCTMe.
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Hacekomble pasaenbHononbl. OpraHbl pasMHOXeHUA CaMKU Npe/CcTaBieHbl
NapHbIMM ANYHMKaMU 1 TAHYWWUMUCA No 6GoKam AlLieBOfaMy, KoTopble
CNMBAIOTCA B O/JUH NPOTOK. Y CaMOK eCTb CeMANPUEMHIKM. Y CaMLIOB MMEIOTCA
napHble CeMeHHWKM 1 CemAnpoBoAbl. OMNojOTBOPEHME Yy  HaceKombiX
BHYTpeHHee.

[nA MHOTUX HaceKoMbiX XapaKTepHO pa3BuTMe C  MeTamopdO30M.
Bctpevaiotca ABe dopmbl 3TOro npouecca. Y MPUMUTUBHBIX HaCEeKOMbIX
(TapakaHOB, Ky3HEUMKOB 1 Ip.) MEET MeCTO HeroJHoe npespatieHue. M3 anua
BbITYNNAETCA IMUNHKA, BO MHOTOM MOX0XaA Ha B3POC/bIVi OPraHn3m. JINUnHKM
(HUMbI) OBUTAIOT TaM e, rae 1 B3pOC/ble HaceKoMble (MMaro), 1 NUTaloTCsA Ton
xe nuueit. OT B3POC/bIX HACEKOMbIX OHM OTAIMYAIOTCA OTCYTCTBMEM KPblibes
1 MONOBON CUCTEMbI.

Pa3BuTe C NONHbIM NpeBpPaLLeHeM NPUCYLLE BOIOLVIOHHO NPOABUHYTHIM
HacekombiM (6aboukam, XyKaMm, NepernoHYaToOKpbIIbIM 1 Ap.). B 3TomM cnyuyae
13 ALa BbIXOAUT NINUMHKA, HEMOXOXaA Ha B3POC/bli OpraHu3m. B 6onblumHcTBe
CNyyaeB NINUMHKM MMEIOT YepBeobpasHylo GOpMy Tena W WHOe CTpoeHue
potosoro annapata. OHW XMBYT B WHOW cpefie 06UTaHWA, yem B3POC/ble
OpraHu3Mbl, 1 UCMOMb3YIOT pYrie Millesble Pecypcbl. Kak NpaBuio, IMYMHKM
BE/lyT CKPbITHbIN 06Pa3 >13HN B OUBe, NOACTUIIKE, NOA KOPOW 1 T.4. Pasaenexmne
cpefj OBUTaHUA CHUXKAET KOHKYPEHLMIO JIMYMHOK 1 B3POC/bIX HACEKOMbIX
3a MUY 1 NPOCTPAHCTBO. JIMUNHKN HEKOTOPbIX HAaCeKOMbIX KMBYT 2-3 rofa.
B 370 Bpems OHU YCUNIEHHO NUTAKOTCA 1 HECKOMbKO Pa3 NIMHAIOT, yBeNMYnBanch
B pa3mepax. B KoHLe nocnesHeit IMHbKM Nof Ky TUKY0i GOPMUPYETCA KyKOmKa.
JTy CTaamio PasBUTVA Ha3blBaloT CTajuel Mokos. Mof MOKPOBOM KYKOMKM
NPOTEKaloT aKTVBHbIE MPOLECChl NEPeCTPOiikM opraHn3ma. [pu ouepeaHoi
NINHbKE KyTWKyNa KyKONKM COpacbiBaeTca, U M3 Hee BbIXOAWT B3pPOCIoe
HaCeKOMOe CO BCemyt MPUCYLLMMI €My MPU3HaKaMu.

OCHOBHBIE OTpPAJIBI HACEKOMBIX
Orpap Yemryexpoinbie

Hacekomble 3TOro oTpsApa MMelT [ABe Mapbl YewyiiyaTbix Kpbuibes
¥ pOTOBO/ anmapaT B BWAE COCYlero Xo60TKa, CBEPHYTOrO B ChMpasb.
YeluyiKn Ha KPbIbAX 1 Tefle HACEKOMOTO — 3TO BUON3MEHEHHbIE XUTUHOBbIE
BOJIOCKM, YacTO PasfINYHO OKpalleHHble. B 06pa3oBaHun x060TKa NpUHUMAlOT
yyacTie HUKHNE YeSIOCTU U HUXKHAA Ty6a 6ab0uKI, BEPXHUX YeniocTeil y Hee
Het. Pa3BuTie npoTekaeT C MOMHbIM NpespalleHnem. JInumHku 6aboukn —
TyCeHULbl VIMEIOT BbITAHYTOE YIeHMCTOe Teno, rpbiylWmii poTOBOW annapar,
LUEeNKOOTAENNTBAbHBIE Kene3bl BO PTy, BblAeNnsAiowne CeKpeT, 3acTblBaowuii
Ha BO3AyXe B LWeNKoBble HUTW. [lepeaBuraeTcA ryceHMua C NOMOLWbIO
NIOKHOHOXEK, BOOPYMKEHHbIX Kpiououykamu. [ogasnAouee GONbWMHCTBO
ryceHuLy NUTAIOTCA PacTUTENbHON NULWeN.

Ortps [IByKpbITbIE

K oTpAgy OTHOCATCA KOMapbl, KOMHaTHble MyXW, CNemHW, OBOAbl,
MOLWKK, MOCKUTb. OHM WMEIOT NO OAHOW Mape MepenoHuYaTbiX KPbiibes,
Kojolje-cocylme  WAM - AIWKylMe  POTOBble  OpraHbl,  He6onblune
npuaatkn — Xyxokanbua. Hacuutbisalotr okono 150 000 BMAOB ABYKPbINbIX.
KomHaTHas Myxa — npejcTaBuTenb oTpAda [IBYKpbible, MUTAeTCA TeMn Xe
npoAyKTamu, UTo 1 Yenosek, 1 oTépocamu. POTooi annapat y Myxu vkyLiero
TWNa, COCTOUT U3 MATKOrO X060TKa (BUAOU3MEHEHHOW HWXHen ry6bi).” Myxa
CpbIrBaeT Ha NULLY NKLLIEBaPUTENbHBIN COK, @ 3aTem CK3blBaeT ero. Passutie
MyXU MPOXOAWT C MONHLIM NpeBpaLleHnem. JIMUYMHKN MyX YepBeobpasHble,
6enoro LBeTa, Pa3BMBAIOTCA B FHUIOLMX OPraHUYeCKMX OCTaTKax, BRWTbiBas
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pacTBOpeHHble NuTaTenbHble BellecTBa BCeM Tenom. Kaxaas u3 HUX GbiIcTpo
pacTeT 1 npeBpaLjaeTca B KyKOJIKY, N3 KOTOPOW BbineTaeT Myxa.

Orpsp IlepenoHyaToKpbijibie

K oTpsfly OTHOCATCA LIMENM, N4ebl, OCbl, MypaBby, Hae3aHMKU. OH1 umeloT
ABE Napbl NPO3payHbiX NEPEeroHYaTbIX KPbUIbeB, TPbI3YWMA 1AM NVKyLWNi
poToBOI annapar. Y caMmoK Ha KOHLE Gpiolika eCTb ANLEKNaZ, KOTopbIil y nuen
V WMenei BUO3MEHEH B Xarlo, 1 MPOTOK e AOBUTLIMI Xene3amu.

MepioHoCHas Myena. YenoBek OfjOMalLHWUA ee C He3anaMATHbIX BPEeMeH.
VI3 BCex nuen y MeloHOCHOI Hanbonee CNoXHoe nosesieHue,

0611ecTBO MeJOHOCHbIX NUeN BKIIOYaeT TpY rpynnbl ocobeit:

+ CaMOK (MaTOK Wnu LapuL), BbINOMHAKWNX (GYHKLMIO PasMHOXeHUs
V paccenenus:

« CamLOB (TPyTHel), y4aCTBYIOLINX TONbKO B Pa3MHOMKEHNN;

« paboumnx ocobeil, KOTOPbIE BbIMOMHAIOT BCe PaboTbl, MO yXOAY 3a rHe3A0M,
LapuLeit 1 NOTOMCTBOM, C60PY HeKTapa 1 MbiAbLibl U T.4.

Muyena umeet 60MbluyI0, MOKPbITYIO BOJOCKAMM FONIOBY CO CIOMHbBIMM
rmasamy no 6okam M TpemA MPOCTbIMK [Maskamu Mmexay Humu. Cnepeawn
OTXOAAT ANWHHBIE W3OTHYTble YCMKU — OpraHbl OCA3aHwA. [Masa nuen
PasnuyaloT XKenTbli N CUHWI LiBETA, a Takxke ynbTpadroneToBbie nyun. KpacHbiii
UBET ANA HUX HeBUAMM. MPbiyline BepxXHUE YenioCcTh UCMONb3yIoTCA Nyeno
[NA pa3M1HaHUA 1 06pabOTKM BOCKa NPY NOCTPOIKE COT. HUXKHUMM YeniocTAMN
W ANIMHHON HYDKHEN ry6oii nuena ciusbiBaeT 1 COCeT HeKTap, KOTOpbIi, nonas
B 306 Nuesbl, CMEIIMBAETCA C BblAeneHNAMM 306HbIX Kenes. O6paboTaHHbIN
HeKTap Myesibl MOMELAIOT B AYNIKYA, Ifie OH NpeBpallaeTca B Mef: KoHeuHoCTu
nyesbl NPUCNOco6eHbl AnA c60pa NMbibLbl U NOCTPOWKY AYEeK N3 BOCKA.

npupofle 4acTo BCTPeYaloTCA  Hacekomble 13 oTpaga  Kyku,
U MeCTKOKPbIfble, KOTOPbIE UMEIOT Mapy NepeaHUX XecTKUX 1 napy 3afHux
MATKIX NepenoHYaTbix Kpbiibes. Mo XxapakTepy NUTaHNA CPen HUX pasfinyaioT
XULWHWKOB (60XbN KOPOBKK), NOTpebuTenei , pasnaraiolxca opraHnyecknx
OCTaTKOB (MEPTBOE/bl, MOTUMbLNKIA), W PacTUTENbHOAAHBIX XKYKOB (XpyLum,
KONOPaACKNA XyK v ip.).

Ky3Heunky, capaHuya, MefiBeaKu, oTHocAwmeca Kk otpaay MpaMOKpbible,
NUTaOTCA PaCTEHMAMI NPY NOMOLLM FPbI3yLLiero POTOBOrO anmnapata.

LInpoko M3BeCTHbI HacekoMmble W3 oTpAaaa Knonbi (MonyxecTKoKpbinble),
MHOTME U3 KOTOPbIX ABMAIOTCA BPEANTENAMU C/X PACTEHUN, T.K. MATAITCA UX
cokamu. Knomn nocTenbHbIi NMUTAeTCA KPOBbIO YenoBeKa.

Tun XopzioBbie

JInA XKUBOTHbIX TUMa XOPA0BbIE XapaKTepHbI ClIeAyloLIve NPrU3HaKNA:

+y BCeX B 3MOPUOHaNbHOM NEPUOAE 3aKNajblBaeTCA BHYTPEHHWN
COeAVHUTENbHOTKAHHDbIN OCEBOI CKeNeT — XOp/a;

+ HepBHaA cucTema umeeT Gopmy TPYOKN 1 pacnonoxeHa Haj XOpAoW,
Y HW3WKX (NaHLETHWK) OHa COXPAHAETCA, Y BbICLINX XOPAOBbIX 3aMeHAeTCA,
NO3BOHOYHMKOM;

« noj xoppow  pacronoxeHa AvuddepeHT  LMpOBaHHAaA KWMLK,
HaYMHAIOWAACA PTOM 1 3aKaHYMBAIOWAACA aHalbHbIM OTBEPCTUEM; NepeaHUi
TJIOTOYHBIN OTAEN, MNLLEBAPUTENBHON CUCTEMbI MEET GUIOTEHNYECKYIO CBA3b
C AbIXaTeNbHO CUCTEMON.

HaumeHee opraHM30BaHHbI Npe/CTaBUTeNb XOPAOBbIX — aHLETHUK,
OTHOCWTCA K OYeHb fpeBHelr rpynne 6ecyepenHble. OH MMeeT Npu3HaKm,
CxofiHble C 6eCO3BOHOUHBIMM 1 MO3BOHOYHBIMY, BEAIET MacCUBHbIA BOAHbIN
06pas KU3HM.
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Teno naHUETHWKaA BbITAHYTOE, yrowjeHHoe ¢ 6oKoB. Ha nepeaHem KoHue
pacnonoXxeH port, Opr)KeHHblﬁ wynanbuamu. 3aFlHVIﬁ KOHey Tena umeer
OKaﬁIMHﬂK)LLlyK) KOXHYI0 CKnagky — XBOCTOBOW MnaBHUK. Teno NOKpbITO
OfHOCIOMHBIM 3NUTENEM, MbllULbl c1abo AnddepeHLMpoBaHbl, NpeacTaBeHbl
MYOMEpamMil —  CerMeHTamu, OTAENEHHbIMM  ApYr OT [pyra TOHKUMM
npociofikamu coeanHuTenbHo TKaHu. OceBol cKeneT — Xxoppaa -3axopuT
B TONIOBHOM KOHeu. Monoctb Tena -BTOPWYHaA, BbICTNAHA UENOMUYECKUM
anuTennem.

nVILLlEBapVITeﬂbHaR cicTeMa  naHUeTHUKa YCTpoeHa npocTo. PotoBoe
0TBEpCTE BEAET B 0GbEMHYIO [I0TKY, KOTOPas 3aHUMAaET NPUMepPHO 1/3 AnuHbI
KMBOTHOTO. BOKOBbIE CTEHKM FMIOTKN NPO coefy A
C OBWWPHOI1 abepHON MONOCTbIO, 06PasoBaHHON ABYMA CPOCWNMUCA
noa 6pKJI.UHOI7I NOBEPXHOCTbIO CKNAaAKaMN KOXW. KuweyHunk nmeet Bna I'IpOCTOI;I
prﬁKIA, OT Hee oTXoauT cnenon BbIPOCT — MeYeHb. AHanbHoe oTsepcTue
pacnonoxeHo y 0CHOBaHMA XBOCTOBOIO NyaBHMKa.

KpOBEHOCHaN camcTemMa 3aMKHyTaa M HanOMWHAaeT TaKOBYIO KOJbYaTbiX
uepBeit. CepfLie OTCYTCTBYeT, ABUXEHNE KPOBM obecneunBaeT CoKpalieHne
CTEHOK GPIOLIHON a0PTbI 1 XabepHbIX COCYA0B. JTaHLIETHWKN pa3aenbHOMoNbI.
MonoBble »xene3bl MHOrOYNCIEHHbI U pPacnonoXxeHbl B NONOCTU BAONb MOTKWU.
Monosble KneTkn Yyepes BTOPUYHYIO NONOCTb nonajawT B >Ka6epHy»o nonocTb,
a 3aTem Hapyxy. OnnofoTBopeHne HapyXHoe. M3 Allla BbIXOAAT ManeHbkne
NINYMHKY, NNaBalole B Tonille BoAbl. M0 Mepe pasBuTWA OHW NepexoasT
K [JOHHOMY 06pa3y XU3HU.

Hapxknacc Poi6bt
Pbi6bl  OTHOCATCA K MO3BOHOYHBIM  XKUBOTHbBIM. ,uﬂﬂ NO3BOHOYHbIX
XapaKTepHO Hanuuue yepena, MO3BOHOYHVKA W MapHbIX KOHeYHoCTeln (unn
nnaBHKKOB). MepefHUi KoHeL, HePBHOWM TPYOKN Y HIX GOPMUPYET roNoBHOM
MO3T, OH 3alLWLLEH Yepenom.

Kracc Kocrpre por6or

Teno pbi6 AenUTCA Ha ronoBy, TYNIOBHLLE 1 XBOCT, MOKPLITO KOXKEN C KOCTHOM
yeluyeri, 3aLMLLalolLeil TeNo OT NOBPEeXAeHNiA. Koxa 1MeeT xenesbl, KoTopble
BbIZ@NAT C/IN3b, yMEHbLUAIOLLLYI0 TPeHMe B Bofe. MapHble rpyaHble 1 6pioliHble
nNasHUKM obecneumsaloT CoxpaHeHne paBHOBECUA NPV ABVXKEHWW B Bofe.
K HenapHbIM NiaBHUKaM OTHOCATCA CIIMHHO, XBOCTOBOW 1 aHanbHbIiA MAaBHUKY.

Ckenet pbib COCTONT 13 GONBLIOTO YKCNA KOCTE 1 UMEeET YeTbipe oTaena:
yepen, NO3BOHOYHMK, NOAC KOHEYHOCTEl 1 CKeNeT NnaBHKoB. OCHOBY CKeneTa
COCTaBNAET MO3BOHOUHWK, TAHYWWIACA OT rOIOBbI A0 XBOCTOBOrO MNaBHUKa
1 VIMeloLuii BCero AiBa OTaieNa — TYNOBULHbIN U XBOCTOBOW.

[M03BOHOYHMK COCTOUT 13 MO3BOHKOB, VIMEIOLVX TeJI0, BEPXHIOIO U HIKHIOK
fyrv. BepxHue Ayrv MO3BOHKOB 06pasyioT KaHa/i, B KOTOPOM HaxofwuTcA
CMHHO MO3T. HUXKHWEe OTPOCTKM NO3BOHKOB B rPYIHOM OT/iesle MO3BOHOUHKA
pa3suBaloTcA B pebpa, 3alulalolme BHYTPEHHWE opraHbl. MO3BOHOUHMK
HEMofBMKHO COEAINHEH C Yepernom.

KpoBeHoCHas crcTema 3aMKHYTas — C iBYXKamepHbIM CepALIEM, COCTOALNM
U3 npeacepavA 1 xenyaouka. Kpob OT cepAua ABUXETCA MO apTepuam
K OpraHam, a OT OpraHoB Mo BeHam — K CepALy, LUPKYI1pys, Takum obpasom,
no ofjHOMy Kpyry kpoBoobpalleHus. [a3006meH npoxoguT B xabpax. Xabpbi
KOCTHbIX Pbl6 NPUKPbITHI XKabepHbIMU KpbiLLKamu.

MuuieBaputenbHas cucTema pbi6  HauMHaeTcs pPToM C  OCTPbIMK
OVHAKOBbIMM 3y6ami, CUAALLMMI Ha YemniocTaX. Yepes poT U rnoTKy nuuja
nonagaeT B NULWEBOZ 1 XXeNy/oK, rae NepeBapuBaeTca XesyA0UHbIM COKOM.
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Y KOCTHbIX pbl6 ecTb nnaBaTeNbHbIN ny3blpb, paCI‘IOJ‘IO)KEHHbII?I B nonoctn
BOOIb MO3BOHOYHWKA © nca BbIPOCTOM , YyTpaTusLmm
CHUM CBA3b. Y Ceﬂbﬂeﬁ, ﬂOCOCepI, yrpel7| nAap. cBA3b KNLWEYHWKA C nilaBaTesibHbIM
ny3blpem COXPaHAETCA y B3POCAbIX GOpM. Y OCTanbHbIX pbi6 3Ta CBA3bL
COXPaHAETCA Ha CTafMM NMUYMHKMW. B CTeHKax Ny3blpsl HaXOAATCA Kanuniapbl.
MpoTekaiolas No HUM KPOBb NGO NONOLIAET 13 Ny3bipA ra3, NGO BbigenseT
B Hero rasbl. /I3meHeHne ob6bema ra3oB B MiaBaTesbHOM ny3bipe n3meHAaeT
NAOTHOCTb Tena pbl6, B pe3ynbrarte pbl6bl BCM/IbIBAOT WM ONYCKAKTCA Ha AHO.

blAeNINTeNbHaA CUCTeMa npeacTasneHa NnapHbIMW NEHTOBUAHBIMU NOYKaMu,
PacnonoXeHHbIMN MeXAy NO3BOHOYHUKOM 1 NnaBaTelbHbIM Ny3blipem.

HepBHas cucTemMa COCTOUT U3 FOSIOBHOTO U CMIMHHOIO MO3ra U OTXOAALLMX
OT HUX HepBOB. [0/IOBHOII MO3I PACNONIOXEeH B MO3rOBOI KOPOBKE 1 MMeeT NATh
OTAEeNnos: nepequmﬁ MO3r, CquHMVI MO3r, I'IpOMe)KyTOHHbII;I MO3r, npononrosa'rhuh
MO3r H MO3)KEUOK. B nosegeHnun pbl6 NPOABNAIOTCA YCNOBHbIE U 663yCJ‘IOBHbIe
pednekcobl.

OpraHbl 4yBCTB Pbl6 06ecneunBaloT UM OpPUEHTaLMio B NPOCTPaHCTBE.
BnapHbix opraHax 3peHus He3MacTNYHbIIA LIaPOBUAHBIN XPYCTannK He No3BonAeT
pbibam BUAETb Ha OONbLIOM PAaCcCTOAHNM. BaxkHylo pofib B XKM3HN pbib UrpaioT
3anaxun, pacnpocTpaHAalwueca B Boge. Opl’aHbI o6oHAHMA npeacrasneHbl
ABYMA HOCOBbIMM AMKamMu Ha nepeaHem KOHUe ronosbl, OpraHaMI/I BKyca
ABNAIOTCA BKYCOBble NOYKN B pOTOBOPI NONOCTN 1N Ha NOBEPXHOCTN Tena. Pbibbl
XOPOLLIO BOCMPUHUMAIOT, 3BYKOBbIE BOSHBI, PaCNPOCTPaHAIOMECH B BOfE, Y HUX
€CTb OpraHbl ClyXa, LIeIMKOM NOTpy>KeHHbIE B KOCTV Yepena, 1 NpeficTaBieHHble
TONbKO BHYTPEHHUM: yXOM (I'IOJ'Ipry)KHbIM KaHanom J'Iasl/lpl/lHTa .

KocTHble pbl6bl pasgenbHononbl. Y camok — napHble  ANYHUKK,
camuoB — MnapHble CEMEHHUKN. OI'IJ'IOAOTEOPEHVIG, KaK npasusio, HapyxHoe.
pouecc MeTaHnA UKpbl 1 CeMeHHoMN KNOKOCTM B BOAY Ha3blBaeTCA HEPeCToM.

BbILLIE,ClLLWIE n3 OI'I"IO,CLOTBOPEHHOI?I WKPUHKN NTMYNHKK, CHayana nutalTca
32 CYET XEeNTOYHOTO MellKa, a 3aTeM — OAHOK/IETOYHBIMI BOJOPOCAAMM
n npocteiwmmn. lpetepnes pag W3MEHeHUN, NMYMHKa npespaljaeTca
B MaJibKa, Te/10 KOTOPOro NoKpbITO l‘iELUyEPI.

K knaccy KocTHble pbi6bl OTHOCATCA:

1. OceTpoBble. [N HIX XapaKTepeH XPALLEBOI CKENeT, Teo NOKPbITO NATbIO
pAfamMm KpYnHbIX KOCTHBIX NAACTvH. MpefcTaBuTenit: oceTpbl, 6enyrir, crepnaan
v ap;

P;

2. [lBoAkopblwallve pbibbl  MOTYT [blliaTb PAacTBOPEHHbIM B Bofie
Kucnopoaom n aTMOC¢eprIM BO3[yXOM, A1A Yero y HNUX NMeITCA nerkne —
romMorsioru naaBaTesibHOro ny3bipA, XopAa COXPaHAETCA B TeyeHne BCeWl KN3HW.
ABCTPaNUICKNii porody6 n ahpuKaHCKNi YeLynyaTHIK.

3. Kuctenepble pbibbl. /13 COBpemMeHHbIX KIUCTENepbIX N3BeCTHa NnaTumepus.
CKeneT COCTOWNT B OCHOBHOM U3 XpAlla, COXpaHunach 1 xopaa. MnasatebHbii
ny3bipb Pa3suT cnabo.

4. Koctnctble pblﬁbl oﬁnanaloT passutbim KOCTHbIM cKeneTom.
HacuwutbiBatotca OKono 40 OTpAfoB: cenbpeoﬁpaznble, nococesble,
Kaprnoo6pasHble, TpecKoBble (HaBara, NMKLWa) 1 gp.

Kracc Xpsmesbie poiobr

K knaccy XpsAweBsble pbibbl OTHOCATCA MpPeACTaBUTENU OTPAAOB aKys
1 ckatoB. OHW umMetoT XpﬂLL[eBOﬁ CcKenert. >Ka6epr|x KpbllWeK HeT, a ¢ Ka)KﬂOIh
CTOPOHbI TeNa OTKPbIBAKTCA HaPY»Ky 5-7 abepHbIX Lieneil.

Kracc 3emuoBopHbie (AMpu6m)
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370 BOAHO-Ha3eMHble XWBOTHble. OHU UMeIT [Be Mapbl KOHEYHOCTe,
COCTOALVX 113 TPEX OTAENOB.

OTgenbl nepeHUX KOHEYHOCTe:

« nneyo,

+ npeanneube,

« KNCTb.

OTaenbl 3ajHUX KOHEYHOCTeN:

- 6eapo,

« TrOneHb,

-+ cTona.

Kuctb 1 cTona 3akaHuMBalOTCA NajbUamu. Pa3smHOXeHve U passuTie
3eMHOBO/IHbIX CBA3aHO C BOAHOW CPefIoil. 3eMHOBO/HbIE — XONOfHOKPOBHbIE
KMBOTHbIE, MHTEHCUBHOCTb OOMEHa BELLECTB y HWX 3aBUCUT OT TemnepaTypbl
OKpyalolein cpefibl.

Ortpsiji BecxBocTbie 3eMHOBOJIHbIE

KoTpaay oTHOCAT nAaryLuek 1 xab. /x Teno KopoTKoe 1 LUIMPOKOE, y B3POC/bIX
$OpPM HET XBOCTa. 3a/JH1E KOHEUHOCTY ANVHHEe Nepe/iHUX 1 bonee Pa3BuUThI, T.K.
CNyXKaT [iN1A OTTAIKNBaHMA NPU NPbKKaX 1 nnaaHun. Mexay nanbuamu 3aaHux
KOHEUHOCTel! eCTb NnaBaTeNibHble NepenoHKu. Teno NoapasAenAeTca Ha roslosy
n Tynosuule. llea He BbipaxeHa. Ha yToOMlEHHOI ronoBe pacnonoxeHbl
HO3ApK, COO6LAIOLIMECA C POTOBOII MONOCTbI0. Yepes HUX NPy AblXaHUM BO3AYX
nonagaert B poT, a 3aTem B ferkue. Masa CHabXeHbl NOABUXHBIMY BEKaMU.
Mosaan rnas pacronoxeHbl OpraHbl Cyxa, COCTOAWME U3 CPefHero yxa,
3aKpbITOro 6apabaHHON NEPENOHKOMN, 1 BHYTPEHHETO yXa — CJTyXOBOI YNTKY,
B KOTOPOW PacronoXeHbl CllyxOBble peLenTopbl. B cpeHem yxe pacnonoxeHa
ofiHa CNyxoBas KOCTOYKa, MHOFOKPATHO YCUAMBaloLLaA 3BYK.

KeneT nmeeT 6 0TAeNo.:

yepen,

MO3BOHOUHUK,

NOAC NePeHNX KOHEUHOCTEIR,
NOAC 3a/JHNX KOHEUHOCTEN,
nepeiHNe KOHeUHOCTH,
3a/1H1e KOHEUYHOCTU.

MonBuxHble KOCTW CKeneTa COusleHeHbl CyctaBamu. Mosrosasa uacTb
uepena ManeHbKas, YTo roBOpPWUT O Cnabom pas3BuUTUN Mo3ra. MO3BOHOUHUK
KOPOTKMUi# 1 COCTOWT 13 LWEJHOrO, TYNOBULLHOTO, KPECTLIOBOTO U XBOCTOBOTO
otaenos. LeiHbl 1 KPecToBbI OTAeNbl MMEKT BCEro no OfHOMY MO3BOHKY,
UTO MO3BONAET KMBOTHBIM HEMHOrO OMycKaTb ronoBy. MofAca KOHeYHoCTel
CnyxaT AnA NPUKPenieHna KOHEYHOCTEN K MO3BOHOUHWKY W obecneyeHus
UX NOABWMKHOCTK. B cocTaB noAca nepefHMX KOHEUHOCTel BXOAAT Kilouuua,
BOPOHbA KOCTb 11 NapHble IONaTKy, Ta30Bbli NOAC NpefCcTaBNeH TpeMA napamn
3/1eMEHTOB: MO/B3/JOLIHON, TOGKOBOW 1 CefjanuLLHoOi KocTu. [pyaHoOI KneTkn
Y 3eMHOBOZHbIX HET, T. K. pebpa Hejopa3BuThI.

MblleyHan cucTema CoXHee, YeM y pbl6, U COCTOUT U3 Pa3HbIX FPYNM MbiLLL.
Y 6eCxBOCTbIX 38MHOBO/HbBIX HabONEee Pa3BUTbI MbILLLIbl 3a[HUX KOHEUHOCTEN.

[bixaHue oCylLecTBAACTCA Yepes BaXHYI0 KOXyY 1 nerkue. [ins ysnaxHeHus
KOXU KOMHbBIMU »Kene3amn BblAeNAeTCA CN3b C HaKTepULMAHBIM CEKPETOM.
Boox v BbIAOX MPOWCXOAUT B pe3y/bTaTe COKpalleHWA 1 paccnabdneHns
6pIOLLIHOI MYCKyNnaTypbl. Pa3BuTie HaCTOALINX NErknX NPUBENO K YCTIOMKHEHMIO
KPOBEHOCHOW CUCTeMbl 1 MOABMEHMIO BTOPOro Kpyra KpoBOOGpalleHNs.
B CBA3N C 3TUM YCNIOKHWUIOCH W CTPOGHME CepPfiLia, OHMN CTano TpexKamepHbIM
(nBa npesicepana 1 xenyaouek). Kposb B xenynouke cvmeleHHas. Mo manomy
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Kpyry KpOBOO6paLueHVIR BEHO3HaA nopuua KPOBW ABUXETCA W3 Xeny[oyka
ceppaua K, NerkuMm, BO3BpawaeTcA B fieBoe rnpeacepave, OﬁOI’aLLleHHaH
Kucnopoaom. %anee NoCTynaeT CHOBa B XeJlyJoYeK, CMeLnBaeTca BEHO3HOMN
KPOBbIO 1 BbIOPACHIBAETCA Yepes apTepui K opraHam Mo 6osblomy Kpyry
KpoBoOGpalleHnal YnCTol apTepuanbHOM KPOBbIO CHABXKAETCH, TONIbKO MO3T.

Jlarymku

KopraHaM BbljeNeHnA OTHOCATCA NapHble NOYKN U MOYETOUHNKN, MOL{EBOIh,
nysbipb. MMOYKM MO NPOUCXOXKAEHNIO MEPBUYHBIE, MO PaCMONOKEHUID —
TYNoBUILHbIE. V13 MOUEBOro Ny3bips MOYa yaanaeTca Yepes Koaky.

MuuiesapnTenbHas cuctema amdrubUin BO MHOTOM CXOfiHa C TakoBOWA Pbi6.
KulweyHunk 3akaHuMBaeTcs Knoakon, KyAa BnafatoT NpoToKun MoueBoro ny3bipsa
1 TMOMOBbIX Kenés. ﬂOGbNy 6ecxBocTble 3€MHOBOAHbIE NOBAT C nomMmoubo
NNNKOro A3blka W 3arnatbiBalT UESINKOM. I'Imu.leﬁ cnyxat B OCHOBHOM
HaceKomble, MONTIOCKN.

HepsHaa  cuctema ampubuit  cocToMT M3 Tex ke  OTAENOB,
4TO U, y PbI6, A0 NEPEHNI MO3r Pa3BUT CUSIbHEE, B HEM MOXHO PasfiMunTh
6onblune nonywapma. Mo3Keuok, OTBeYaloWWA 3a KOOPANHALMIO [BVXKEHUN,
passut cna6ee, T.K. ABMXKEHNA 3EMHOBO/HbIX HE OTIMNYAOTCA paaHoo6pa3vneM‘
AM¢M6MM ABMATCA Pa3sHONObIMK, XKNBOTHbIMW, ONNOAOTBOPEHNE HAPYKHOE.
CaMKa MeyeT B BOJY MKPY, Camel| OfJHOBPEMEHHO BbiMyCKaeT CeMeHHyio
*uakocTb. 0605104Ka ONNOAOTBOPEHHON MKPbI HabyxaeT n ynnoTtHAeTcA. Cpokn
Pa3BUTMA NNYMHOK U3 WKPbl 3aBUCAT OT TemnepaTypbl OKpyXKalolein cpeabl.
Jina amdnbuin xapakTepHo passuTrie ¢ MeTaMoppo30M. JInunHKa NATYLWKN —
roNoBacTVK MMeeT HapyHble xabpbl, OAVNH KpPyr KpoBOOOpalleHnsA, 6OKOBYIO
ﬂI/IHI/Ilg VI XBOCTOBOW NAaBHUK, YTO YKa3bIiBae€T Ha NPONCXOXKAEHNE 3€MHOBOHbIX
oT pbib.

K otpsaay XBocTaTble 3eMHOBOAHbIE OTHOCAT TPWUTOHA, CanamaHapy ¥ Ap.
OHM MMeIOT Pa3BUTLIVi XBOCTOBOW OTAieN B MO3BOHOYHUKE. Y MHOTVX BHYTpeHHee
onnoaoTsopeHune. B ocTanbHOM OHU CXOXM C ApPYrnmn 3eMHOBOAHBbIMW.

Knacc Ipecmbikatoumecs (Perrrummm mn Tajbr)

BONbLWINHCTBO PENTUANA — Ha3eMHbIe WBOTHbIE, HO HEKOTOpble Bl
obuTaloT B Bofle (MOpckue Yepenaxu, 3mel). Teno XMBOTHbIX, Kak NpaBuso,
pa3feneHo Ha ronosy, Tynosuiwe 1 XBOCT N MOKPbLITO POrosbiMn HeUJyI;IKaM
win  WnUTKaMmy,  3amuawMmmn. MX OT - MeXaHM4eckoro BO3A4encTBuA
1 BbiCbIXaHWA. Takomn MOKPOB MelaeT pocTy Tena. I'Ioammy HeKoTopble
npecMblKalowmeca NeproanYeckn NMHAKT. KoXka pentunuin He umeet xenes
1 abCONIOTHO Cyxas, OHa He y4yacTByeT B AblxaHuW. Ha ronose pacrnonoxeHbl
rnasa C [ByMA BEKamMu ¥ MUraTesibHON MEepernoHKon (TpeTbe Beko). Y 3meit
BEKWN CPOC/IUCh N CTann Npo3payHbIMU. I'Iozapun rna3s HaxoAATCA OpraHbl Cnyxa,
CoCToALNE N3 BHYTPEHHErO N CpeaHero yxa.

CKkenet umeer Te xe OTAEeNbl, YTO U Y 3eMHOBOAHbIX. M03BOHOUHNK BK/tOYAET
Pa3BUTHIN WENHbINA, FPYAHON, NOACHUYHDINA, KPECTLOBbIA 1 XBOCTOBOW OTAENbI.
IpyaHoit 0TAeN NO3BOHOUHIKa 06pa30BaH NO3BOHKaMI C Pa3BUTLIMI pebpamu
1 rpyanHon. IpyaHas Knetka 3aluiiaet BHyTPeHHNe OpraHbl OT NOBPEXAeHNS.

3ME|7|, B CBA3M C WX Crnoco6om nepemelleHna, Het I'pyFlHOI;I KneTtkn
1 KoHeuHocTeil. Y uepenax pebpa cpacTaloTca ¢ naHuvpem. B nneuesom nosace
NpecMblKaLWNXCA COXPaHAETCA BOPOHbA KOCTb. Mneuesble n 6e,qpeHH|>|e KOCTH
pacnonaraloTcs napanienbHo NOBEPXHOCTU 3eMIK, NO3TOMY Teno npornbaetcs
1 BOSIOYMTCA MO 3emne (Kpome yepenax v 3meit).

MuuieBapuTenbHas 1 BbiieNUTENbHAA CUCTEMbI CXOAHbI C TaKOBbIMUA
Yy 3€MHOBOAHBbIX. Bo PTY y NpecmbiKaloWnxca ecTb A3blK (Opl’aH 0cA3aHnA
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1 BKyCa) 1 CIIOHHbIE XKeNe3bl. VIHTeHCUBHOCTb OBMEHHBIX MPOLIECCOB PENTUANiA
3aBUCUT OT TemnepaTypbl OKpyaioulen cpefpl. Jlerkine npecmblKaiowuxca
XOPOLLO Pa3BUThI, OHI UMEIOT AYENCTOE CTPOEHIE, yBENMYMBalOLLEe Mowasb
rasoobmeHa.

[bixaHne npoucxopnt  6Gnarogaps  M3MeHeHMio obbema  rpyAHoN
KneTkn, B pesynbTaTe COKpalleHWsA AbixaTenbHblX Mbiwl. Bosayx monapaet
Yyepes HO3APV B POTOBYIO MOJIOCTb 1 OTTY/a B TPaXelo v 6POHXM, a 3aTeM B ierKime.
B03ayxoHOCHbIE MyTU (BPOHXM U Tpaxes) NOABAAIOTCA B CBA3N C YANNHEHNEM
wewn.

OnnopoteBopeHvie y penTunuin  BHyTpeHHee. B opraHusme camku
pa3BrBaIOTCA AL, KOTOPbIE OTKNAAbIBAIOTCA Ha Cyule. 3apofbll pa3BuBaeTCA
3a CYeT nuTaTeNbHbIX BEIECTB Allia U BbLIXOAWUT HapYXy MPUCNIOCOBNEHHbIM
K CaMOCTOATEIbHOMY CyLLECTBOBAHMIO.

Knacc MpecmbikaloLymecs BkioUaeT Tpu OCHOBHbIX OTPAAa:

« Yewynuatble (AlLepuLibl, 3Men, BapaHbl, arambl),

« Yepenaxwu,

« Kpokoawnbl.

Knacc ITruusr (Tlepratsie)

MTUbl — BbICOKOOPraHM30BaHHbIE MO3BOHOYHbIE. VIX Teno MoKpbITo
nepbAMY, NepeiHNe KOHEYHOCTU BUJON3MEHEHDI B KPbI/bA. VIMEIOT NOCTOAHHYIO
TemnepaTypy Tena, KoTopaa 06ecneunBaeTCA NHTEHCUBHBIM OOMEHOM BelLeCTs.
MTLbl 06NafalT CROXKHBIM UHCTUHKTUBHBIM MoBefeHueM. V3BeCTHO OKono
9000 B1AOB NTUL,.

MTnubl OTAMYHO MpucnocobneHbl K noneTy: Teno o6Tekaemoit $opmbl,
obneryeHHbI CKenet, BO3AyLHbIe MELIKN B Nerkux 1 Ap. Ha ronose ntuy ectb
napa rnas, no3aan KoTOpbIX PacrosioxeHbl opraHbl cilyxa. Masa 3aliuiijeHbl
[IONONHNTENbHBIM TPETbUM BEKOM. MMTULIbI 06/1ajjaloT O4YeHb OCTPbIM 3PEHNEM.
YX0 cOCTOWT 13 TPeX OTAENOB: HaPYXXHOTO, CPE/JHEro 1 BHYTpeHHero. YenocTn
BbITAHYTbl B K/IOB U OAE€Tbl POroBbIM MokpoBom. Popma U pasmepbl KiioBa
3aBUCAT OT XapakTepa ynoTpebnaemMoi nuiuu. B knioBe pasnunyaiot HagknioBbe
(BepXHAA YaCTb) 1 NOAKIIOBbE (HUXHAA YacTb).

MepbeBoil MOKPOB NTWL, COCTABAAKT KOHTYPHbIE 1 MyXOBble MepbA.
KOHTYpHbIe Nepba NMEIT NPOUHbINA CTEPXKEHb, HIXKHAA YaCTb KOTOPOro (OUMH)
norpyxeHa B Koxy. LLInpokas 4acTb nepa — onaxasno cocTonT u3 60poaokK 1-ro
1 2-r0 MOpAfKa, CLEMIEHHbIX MeXay CO6O Kpiououkamn. Cpeu KOHTYpPHbIX
nepbeB PasnMyaloT pyneBble, yuyacTBylouje B yNpaBfieHWn nonetom,
1 MaxoBble, 06pa3yloLine NoBepXHOCTb KPbinbes. M0 KOHTYPHbIMU NepbaAmMM
PacnonoxeHbl NyxoBble, NMElOLINe TOHKUI CTepxeHb U BOpPOAKM Nepsoro
nopAzKa. OHY CNOCO6CTBYIOT COXPAHEHMIO NOCTOAHHON TemnepaTypbl Tena.

Koxa nTuu cyxas, JuMlWeHa enes. Y OCHOBaHWA PyneBblX nepbes
pacriofoxeHa OfHa KOMYMKOBAaA »kenesa, BbIAENAIOWAA MACHAHNCTYIO
K1UAKOCTb. [TVLa CMa3bIBaeT elo NepbA, NPeAoXPaHAA UX OT HAMOKaHUA.

OCTU CKefleTa TOHKME 1 NpoYHble. MonocTh Tpy6UaThiX KOCTEN 3anoNHeHb!
BO3JyXOM, 4TO o6neryaet nonet ntuy. LleiHbii oTAEN MO3BOHOYHWKA
o6pa3oBaH 6OMbIIMM  YNCIOM  MOABUXHBIX MO3BOHKOB.  [OACHWUHbIE
M KpecTLoBble MO3BOHKM MPOYHO CPOCANCH W CAYXaT OMOPO TynoBuLLy.
K rpyaHbIM No3BOHKaM npukpennsaiotca pebpa, 06pasya ¢ rpyavHoi rpyaHyio
Knetky. [pyauHa MMeeT BbIPOCT — KW, K KOTOPOMY KPenaTca rpyaHble
MbilLbl, NPUBOAAUIME B ABUXKEHWE KpbiibA. Yepen umeeT [AOCTaTOYHO
KPYMHYI0 MO3rOBYI0 KOPOGKY C 60/bLIMMI FMa3HULAMIA 1 BLITAHYTHIMU KOCTAMM
YenioCTen, NNILIEHHbIMN 3y608.
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I'IwLueBameeanaﬂ aicteMa  NTAL  HauynHaeTcA  pPToMm. ,Elanee niwa
nonagaeTt B rOTKy, NUWEBOA U B €ro pacliMpeHHylo 4acTb — 306 (OCOﬁeHHO
pa3BuUT y 3epHOAAHDIX). B 306e nuja pasmaArdaeTca U nocTynaet B Xenyaok,
COCTOALMIA W3 [1BYX OTAENOB: KeNnesuncroro U MyckynbHoro. B enesucrom
Kenyake  MuWa - NOABEpPraeTcA  [eiCTBMIO  NULIeBAapUTENbHBIX — COKOB,
a B MYyCKyNbHOM — MepeTypaeTca C MOMOL{bIO NPOFMOYEHHbIX HEeBONbLINX
KameLlkoB. Y NTUL COXPaHAETCA Kroaka, Kyda NocTynaeT HenepesapeHHasa
nunuia, Mo4a v nosoBble NPOAYKTbI.

Terkne NTUY OT/INYAKOTCA CNOXHbIM I'yﬁ‘{aTblM CTpoeHnem. BXOIJﬂLLlI/Ie
B flerkie GPOHXWN MHOMOKPaTHO BETBATCA M 3aKaHUMBAlOTCA B MONOCTAX,
a HekoTOpble, BbIAA W3 Nlerknx, paclumMpAloTcs, obpasya BO3AylHble
Melwku. bnaroaapa BO3AyWHBLIM MellKam y MTWL OCYUeCTBAAETCA [BOMHOE
AblXaHve, U BHYTPEHHWE OpraHbl OXNa)KAawTcA BO BPeMﬂ noneta. ﬂbIXaHVIe
OCyLWeCcTBNAETCA paClUMpPEeHnEM N CyXXeHWem rpygHoOn KNeTku npu nomoiun
MbllLL, MNPUBAMXKAIOWNX TPYAUHY K MO3BOHOUYHMKY. B nonete AbixaHue
ocyulecTenaeTca 6naronapﬂ B3Maxam Kpbinbes, Npy 3TOM BO3AYLIHbIE MELIKN
PacTArMBaloTCA, U B HIX NOCTYNaeT BO3AYX 13 nerkux. Mpu onyckaHum Kpbinbes
MeLWKN CKUMAKTCA, N BO3[YX N3 HUX CHOBA 4yepes nerkve BbIXOAUT HapyXy.
Takum oépasoM, Kncnopoa Asax bl noriowaetca B sierkux — npu saoxe
nnpu Bbigoxe.

Y nTiL  ueTbipexkamepHoe cepjue, COCTOUT W3 [ByX MpeAcepawii
W [ByX XKenyjoukos. JleBaa NONOBMHA CepAua COAEPXWT apTepuanbHyio
KPOBb, a NPaBasA — BEHO3HYIO. [IBUXeHMe KPOBN NPOUCXOANT MO BYM Kpyram
KPOBOOGpaLLeHNA — MajioMy 11 GOMbLIOMY, HUAFAE He CMelnBaACb. OpraHbl
Bbl€/IeHNA — napHble NOYKW. OT Hux OTXOAAT MOYETOYHUKK, MO KOTOPbIM
Moua nocTynaet B Knoaky. Mouegon ny3blpb OTCYTCTBYET, YTO obneryaet Bec
nTuy B nonete. [0NOBHOI MO3I UMEET CUNBHO Pa3BUTbie MO3XKEYOoK 1 6onblune
nonywapus (0co6eHHO 3puTenbHbie Byrpbi), 4To 06YCNOBNEHO Gonee COXHLIM
noseaeHnem nuL.

TTULbl Pa3aenbHONONbL. Y CamMLOB NapHbIE CEMEHHUKM, @ Y CAMOK — OfVH
ANYHMK. OT MOMOBbIX Kenes3 B Knoaky TAHYTCA CeMANPOBOAbI U ﬂ?lueBOFl.
Alua cospeBaloT W npuobpeTaloT 06ONOYKK, MOCTENEHHO MPOABUrafACh
o ANLEeBoAy camku. ANLI0 COAEPXKUT XeNToK C 60NbLIMM 3aMacom NTaTeNbHbIX
BELLECTB, OKPYKEHHDIN KUAKNM GENKOM 1 N3BECTKOBOW cKopaynoil. Ckopnyna
VIMeeT nopbl, Yepes KoTopble CBO6OAHO MPOXOANT BO3AYX. CHapyXu Ckopnyna
MOKPbITa TOHEHbKOW M/IEHOYKOW, 3almuaowen oT NpoHNKHOBEHUA B ANLO
MUKPOGOB.

Ha PaHHUX CTaAANAX Pa3sBUTNA 3apOAblLL NPOABAAET CXOACTBO C penTuanaAmMmn
M OPYTUMU  HW3LWMMM  MO3BOHOYHBIMK, 4YTO rOBOPWUT 06 1X POACTBE.
Ha 6onee nosgHux CTaguax passBuTUA 3apofplll NPUoBPeTaeT NTuubn YepTbl.
B 3aBNCMMOCTW OT YpOBHA Pa3BUTUA Pa3niyaloT BbIBOAKOBbIX W FHe3[0BbIX
NTEeHUOB. I'Iethne BbINYNMAKTCA  ONyLWEeHHbIMKY,  3pAYUMN, CNOCO6HbBIMU
CaMOCTOATE/IbHO NUTATbCA U CNefoBaTb 3a MaTepblo. BTOpre NOABNAIOTCA
Ha CBeT cnenbiMu, rosibiMu, HeCrnoco6HbIMU NUTATLCA CAMOCTOATENBHO.

B omnuuve oT penTunwii, NTWLbI ANA BbIBEAEHWA NTEHLOB HacWKMBalOT
AnLa. flilya HacWXKMBaeT OAWH U3 popuTenen wan oba nonepemeHHo. Bce
NTWLbI 3a60TATCA O NOTOMCTBE: HAXOAAT [/IA HETO KOPM, COrpeBaloT, 3aluuaioT
OT XUWHWKOB 1 OGy‘-IalOTJ'IeTaTb NTEHUOB.

Mhorve BUAbl NTUY BeayT KOHleLL[VIﬁ 06p33 KU3HWN B MoOnCKax Kopma,
a HekoTopble BUAbl COﬁl’IpaK)TCﬂ B CTan W yneTawT OCEHbI0 B 6onee Tennbie
KpaA Ha 3VIMOBKY, Kaxaylo BeCHy BO3BpallaAcb B CBOW rHe30BbA. Takux nTuy
Ha3bIBaOTCA NepeneTHbIMM.
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OCHOBHBIE OTPS/BI IITHUL]

KypuHble UMEIOT CufibHbIe HOM, KOPOTKME LINPOKNE KPbliibsi, KOPOTKMI
CUNbHBIA KNIOB, BbIBOAKOBbIN TUM NTEHLIOB; NOMET TAXENbIA; 06UTalOT B Nnecax,
CTenaAx v NycTbiHAX (TeTepes, pABUNK, MHAeNKa).

BoponnaBatouwe NTULbI MEIOT HOMA C MiaBaTesbHbIMU MeperoHKamm,
HECKO/IbKO OTCTaBNIEHHbIE Ha3ajl, YM/IOWEHHbIA K/IoB, C MONepeyHbIMM
porosbiMu  3y6urkamu, 06pasyloWUMN  LIeAWNbHbIA  annapat, MaoTHoe
onepeHve; pa3BiTa KOMUMKOBAA )Kee3a; NTeHLbl BbIBOAKOBbIE (yTKM, rycu).
JIHEBHblE XWIHbIE MTWLLI WMEKT HOrM C GONbMMU OCTPLIMA KOFTAMY,
M30THYTbI KPIOYKOBUAHBIN KIIOB; MTEHLbI THE3A0BbIE (ACTPE6bI, COKONMbI).

HOUHbIE XWILHUKM UMEIOT HOTU C OCTPLIMUW 3arHyTbIMU KOTTAMM, 3arHyTbii
KMIOB, MArKOe pbiXioe onepeHne, obpalieHHble Briepea rnasa; MTeHLbl
rHesgoBble (coBbl, GunuHbl). CTenHble NTULbI MMET XOPOLIO Pa3BUTbie HOrK,
LUIMHHYIO LLIeto; NTEHLIbl BbIBOAKOBbIE (CTPayChbl, APOdbI).

MTULBI OTKPBITBIX BO3AYLIHbBIX NPOCTPAHCTB OTANYAIOTCA GbICTPbIM 1 NIETKAM
NONIETOM, MEIOT Y3KNE KPbIIbA U Pa3/iBOEHHbIV XBOCT (CTPUXKM, NACTOUKN).

1. MT1ubl 6ONOT 1 NoGepexuii NMEIOT ANVHHbIE TOHKUE HOM W LWelo,
60nbLON KNIoB; MyX CNocobeH npeBpaljaTbCi B HECMAYNBaeMblii MOPOLIOK,
KOTOPbIN BMeCTe C KMPOMOAO6HbIM BELECTBOM KOMUMKOBOW Xenesbl Aenaet
HenpoMoKaeMbIM NepbeBol NOKPOB (Liansu, aucTsl, Bbinu).

2. BopobbuHble — Ha Horax nepsblit Manel obpaljeH Hasad; CTpoeHue
KPbUIbEB 1 K/IOBa Pa3HOOOPa3Hble; MTeHLbl rHe3oBble (BOPObbY, APO3AbI,
’KaBOPOHOK).

3. [laTnosble — fBa Nanblia Ha_Horax obGpalleHbl Hasaj, fBa — Bnepen;
XBOCT MOAOTHYT W CNYXMT OMOPOI NPV BEPTWKaNbHOWM MOCaake Ha CTBON
[flepeBa; K/lo 1010T000pa3HbIiA.

Knacc Mnexonmraromue (3sepn)

MnekonuTaioljie — TenNOKPOBHbIE NO3BOHOUHbIE XKMBOTHbIE C Pa3BUTHIM
BO/MIOCAHBIM MOKPOBOM U BCKapMAMBalolje CBOUX [eTeHbllleil MOSIOKOM.
Ceppiie y HUX YeTblpexkamepHOe, XOpPOLWO pa3BuTa LieHTpanbHasa HepBHas
cnctema. [ins 3Toro Knacca xapakTepHO XMBOPOX/aeHNe 1 3a6oTa 0 noTomcTse.
BONbWMHCTBO MNEKONUTAIOWNX — YETBEPOHOTME JKMBOTHbIE, Y KOTOPbIX
TYNOBUILE BbICOKO MOAHATO Haj 3emseil, a KOHEYHOCTW pacronaralTca
noa Tynosuiiem. Takoe CTpoeHWe Tena Cnoco6CTByeT Gonee CoBepLIEHHOMY
nepefiBMKEHNIO UX NO Cylue. Y MNeKoNuUTaloLnX XOpOLO BblpaXeHa lwes,
4TO MO3BONIAET roNIoBe MMeTb GOMblLyI0 CTeneHb NOABUMHOCTU. BonocsaHom
NOKPOB Ha Tene HeoAaHopoAeH. [MOAWepCTOK — MAFKWA TOHKWA BONOC,
He VIMEeIOWIi1 BOMIOCAHBIX IYKOBUL B KOXe, CITyXaluui NIA COXpaHeHns Tenna.
OcTb — rpy6bili BONOC, 3alUMAIWNA TENO OT HAMOKAHVUA 1 MOBPEXAeHUIA
1 MEWNiA BONOCAHbIE NIYKOBULIbI B KOXe. Bonockl COCTOAT U3 porosoro
BellecTBa, Kak NepbA NTWAL 1 Yewyikn y npecmbiKalolmxcs. PorosbiMu
06pa3oBaHNAMI ABNAIOTCA KOITW, HOTTM, KombiTa M pora. Koxa 3sepeit
3MaCTMYHA W VMeeT CanibHble 1 MOTOBble >kenesbl. [loToBble enesbl
BbIAENAIT MOT, CXOAHBIN MO XUMUYECKOMY COCTaBy C Mo4oN. 10T, ncnapasce,
npeAoxpaHAeT Teno oT neperpesa. MneuHble efesbl eCTb TONbKO y CamMOK
W ABNAKOTCA NPON3BOAHBIMI NOTOBbIX XKenes.

B cBA3N C npucnocobneHnem K NepefBUXEHUIO B PasHbiX Cpepax
KOHEYHOCTN Y MyieKonuTalownx UMeloT pasHyio Gopmy. Hanpumep, y kutos
1 fenbGUHOB KOHEYHOCTU U3MEHEHbI B N1aCTbl, @ y IETYUUX Mblleil — B KPbiba.
PacnonoxeHHble BO PTy MAEKONUTAIOWMX 3y6bl AuddepeHLmMpoBaHbl Ha pesLibl,
KNbIKN 11 KOPEHHble 3y6bl. CBEPXY OHU MOKPbITbI SManblo. [nasa nmeloT Beku
C pecHuyamn. MwuratenbHas nepenoHka (TpeTbe BeKO) HepopasswuTa.
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3peHue pa3suTo cnabee, yem y Ny, OpraHbl Clyxa COCTOAT W3 HapyXHOTO
yXa, YNaBnVBaloWEro 3BYKM C MOMOLbIO YLWHOW PaKOBUHbI, CPEAHEro
yXa u BHyTpeHHero. Cryx v OBOHAHWE XOpOLWO Pa3BuTbl MOYTU Yy BCeX
MnekonuTatounx. OpraHbl 0CA3aHNA HaXOAATCA Ha KOXe. 3Ty POJib BbINOAHAIOT
BNOGPUCCHI — ANVHHbIE XXeCTKIe BONOChI, PacronoxeHHble Ha 6poBAaX, LijeKkax,
noabopoake v ry6ax.

CKeneT MIeKOMUTAIOWNX MMEET HeCKONbKo OTAenos. B weliHom otgene
NPeuMyL|ecTBEHHO 7 MO3BOHKOB, B rpyaHom oTgene -12-15 no3BOHKOB
c pebpamu, o06pasylWUMK  TPYAHYIO  KNeTKy. MaccuBHble  MO3BOHKM
MOACHWYHOTO OTAENa MOABWXKHO COUSIEHEHbI MeXKay cob0i (2-9 MO3BOHKOB).
KpecTuoBbIii . OTAen cpactaeTcs C KOCTAMM Ta3a (3-5 MO3BOHKOB), a YMCIO
NO3BOHKOB XBOCTOBOrO OTAeNa 3HauMTesbHO BapbupyeT. oAc nepeaHnx
KOHEUHOCTE COCTOUT M3 Mofias» W KMounl. Y MIEKOMUTAIOWMX XOPOLIO
Pa3sBUTbI MbiLLLbI CMIVIHDI, HOT 1 MOACOB KOHEUHOCTEN.

Mocne npornatbiBaHWA Mulla ABWXKETCA MO NULIEBOAY B Xenyaok, rae
HaunMHaeT nepeBapuBaTbCA. Y OONbLIMHCTBA MNEKOMUTAIOWMX KEeNy[oK
OfHOKaMepHbIV  (KpoMe KBauHblX). B ero cTeHKax HaxoAaTca »kesesbl,
BblAENAWME KeNy[OUHbIA COK. KUWeYHWK noppasfensetca Ha TOHKWI
W TONCTbINA OTAENbI. B HauanbHOM OTAene TOHKOW KUK (4BEHaALATUNEpPCTHOM
KUWKe) nua nogsepraetcA 06paboTke cokamu nomxenyaouHon rKeneswl
1 neyeHn ()enub). B TOHKOM KL@UHMKE NPOUCXOAUT BCaCbiBaHIE NUTATENbHbIX
BeWeCTB W3 KULWEYHNKa B KPOBb 1 numdy. OCTaTKi HenepeBapeHHOM nuuin
YnanAlTCA uepe3 aHalbHOe OTBEPCTUE, KOTOPbIM 3aKaHuMBaeTCA npsamas
KuwWwKa. [lbixaHvie neroyHoe, BAOX 1 BbIOX coBepluaeTcs 3a CueT MexpebepHbix
MbILL| 1 Aadparmbl — MyCKY/ICTON NEPEropoAKN MEXAY PYAHON 1 GPIOLIHON
nonocTbIo.

Ceppue MnekonuTaloWnx ueTbipexkaMepHoe, Kak y MTul, U BeHO3Has
KPOBb He CMeLINBaeTCA C apTepuanbHoi. KpoBb BUXKETCA NO ABYM Kpyram
KpOBOOGpalLeHus.

OpraHbl  BblieNleHnA  MAeKONuTalWMX —  BTOPWYHbIE  MOYKY,
MOYETOUHVKI 11 MOYEBOW My3bipb. A30TCOAEPIaLYMe NPOAYKTbI MeTabonnsma
OTGUILTPOBBIBAIOTCA M3 KPOBY B MapHbIX NouKax, 6060B1AHOM Gopmbl. Moua
COOMPAETCA MO MOYETOYHMKAM B MOUEBOM My3bIpb. KNoaku y MaeKonuTaroLmx
HeT, XOTA y NepBO3Bepeil OHa ellie CoXpaHNnach.

CoBeplueHHoe CTPpOeHUe KPOBEHOCHOW, AbIXaTeNbHOMW, BblAenuTenbHoM
M Apyrix  cuctem obecrieunBaeT BbICOKMIA ypoBeHb oObMeHa BewlecTs,
4TO CNOCOGCTBYET NOAAEPKAHNIO TEMMNEPATYPbI TENA Ha ONPEAENEHHOM YPOBHE
(37-38° C). HepBHas cncTema nmMeeT C/OXHOe cTpoeHue. OCO6eHHO CUNbHO
pa3BuTa Kopa roNoBHOrO MO3ra.

OnnofoTBOPEHIE Y MIEKONUTAIOW{VX BHYTPEHHEE 1 MPOVNCXOANT B MapHbIX
Aluesofax, Kyfa W3 ANYHMKOB MOCTYNaloT ANLEKNeTKU. Y nnaueHTapHbIX
M7eKonuUTaloWnNX On/of0TBOPEHHaA AlLeKkneTka npuKpennaeTca
K CTeHKaM O0COGOr0 MbILIEYHOTO OpraHa — MaTKW, TAe W MPONCXOAUT
passuTMe 3apopblwa. B mMecTe npuKpenneHus 3apofbia K CTEHKe MaTKu
bopmupyeTca nnatieHTa — eTCKoe MecTo, rie KPOBEHOCHbIE COCYAibl MaTepu
conpuKacaloTca ¢ KpOBEHOCHbIMM COCyAaMM 3apofbiLiia. Yepes KpoBb OT MaTepu
3apofiblll NOAYYaeT NUTaTe/lbHble BEWeCTBa, KUCNIOPOA W YAanAeT NpoayKTbl
meTabonusma. Takim 06pasom, Gyaywnii A @XHO MaTepbio
1 obecneyeH NuTaHeM, HEOGXOAVMBIM /1A ero Pa3BUTUA.

CoBpemeHHble MieKonuTaloLyye NoapasAenATca Ha 19 oTpAoB.

Baxxneiiime oTpsjIbl MI€KOIMTAIOMINX
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« HacekomosfHble WMeEIT CpefHMe WA MenKue pasmepbl  Tena,
OfJHOTUMHbIE 1 OCTPObyropyaTble 3y6bl, BLITAHYTbIN B XOOOTOK NepefHMii KoHeL
ronoBbl (KPOT, e, 3emMyieporika).

« PyKOKpbInible IMeIOT BU/JON3MEHEHHbIE B KPbl/bs NepeaHe KOHEUHOCTH,
TOHKME U flerkne KOCTW, KWib Ha rpyauHe, cnaboe 3peHue; B nonete
OHU OPUEHTMPYIOTCA C MOMOLLbIO YNbTPa3ByKa; Ha 31MY BMafaloT B CMAUYKY
(ylWwaH, KoXaH, pbhxas BeuepHuLa).

« Tpbi3yHbl MMEIOT TeNO MENKNX WM CPeHUX Pasmepos, CUSIbHO
pasBuTble, NOCTOAHHO pacTylue pe3ubl; 06naaloT 6ONbLIOH NNOAOBUTOCTbIO;
ANA MHOTMX XapakTepeH ANVHHbLIN KWULIEYHWK C CUIbHO Pa3BUTO cnenoit
KWLLKOIA; NPpenMyLiecTBEHHO TpaBoaaHble (6enka, 606p, CyCnK, MblLK, KPbIChI).

- 3aiiueobpa3Hble MMeIOT f1Be Napbl Pe3LoB, pa3mepbl Tena Hebonbluve
(3aAL, KPONUK, MuLLyxa).

« XULHbIE UMEIOT XOPOLWO Pa3BUTbIE KMbIKU W XULHble 3y6bl, XOPOLIO
pa3BUTLI MepefHNii MO3r; MUTAKTCA MPEUMYLIECTBEHHO XUBOTHON nuLei
(BONKW, MeaiBeAN, KYHWLIbI, TUFPbI).

- JlacToHorve 6onbliylo YacTb WU3HW NPOBOAAT B BOAE, Pa3MHOXalOTCA
U JIMHAIT Ha Cylle; KOHEYHOCTW BUAOM3MEHEHbl B NacTbl (MOPX, TIONEeHb,
MOPCKOMN KOTUK).

« KntoobpasHble X1BYT B BOAE, UMEIOT TESO KPYMHbIX Pa3MepoB; nepeaHue
KOHEUHOCTY BUAOM3MEHEHbI B NaCTbl, a 3a/jH1e — OTCYTCTBYIOT; Nepe/BUraloTcs
C MOMOLLbIO MOLLIHOTO XBOCTa; Pa3NnyaloT 3y6aTbix KUTOB (KalwanoT, AenbGuHbl)
1 ycaTbiX KUTOB (CUHUI KUT).

« TMapHOKOMbITHbIE UMEIOT TeNo CPeAHUX WM  KPYMHbIX pPa3Mepos,
[VIMHHbIE, OKaHYMBAIOWMECA YeTbIpbMA ManbLamii HOTMV; BTOPOW U TPeTWin
nanbLbl Pa3BUTbI CUbHEN 1 UMEIOT Ha KOHLIaX KoMbiTa. Pa3nunyalor BauHbIX
NapHOKOMbITHBIX, KOTOPble BTOPUYHO —MEPEXeBbIBAIOT Nl W VMeloT
MHOrOKaMepHblil XenyfoK (KOPoBa, 10Cb), 1N HEXBAYHBIX U CBUHOMOAOGHbIX,
MMEIOLLMX MAacCUBHOE TeNo C KOPOTKMMI Horamm (Kabak, Geremor).

+ HenapHOKOMbITHblE MMEIT KpynHble pasmepbl Tena, HeYeTHoe YKcno
nanbLeB C KOMbITamMui; Y HEKOTOPbIX CWibHEe Pa3BuUT TPeTwil naney (nowagp,
ocen, 3e6pa).

« TMpumaTbl UMEIOT pasfnyHble Pasmepbl Tena, CUNbHO PasBUTYID KOpy
6GonblunX NONyWapui, fnasa, HanpaBieHHble Bhepes, Ha Nanblax HOrTu,
6onblwoi najew KUCTW NPOTUBOMOCTABAEH OCTa/bHLIM MajblaMm; camoe
MHOTOUYNCIIEHHO CeMelicTBO — MapTbllKoobpasHble, KOTOpoe BKilouaeT
MaKak, MaBMaHOB, MapTbilleK; K OTPsAAY OTHOCATCA W 4enoBeKooGpasHbie
06e3bAHbI.

OBOMIOLUA KUBOTHOTO MUPA

Moa 3BoniouMeli MOHWMAIOT HeoGpaTMMoe UCTOpUYeckoe —passuTue
OpPraHNYeckoro MMpa C MoCTeNeHHbIM ero ycnoxHeHnem. GopMbl KNBOTHBIX
TaK e MeHANUCb Ha 3emne, Kak GOPMbl PAacTEHWl 1 [PYr1X OPraH13MOB.
Jloka3aTenbCTBOM 3TOMY CJlyXaT HaxOAKW NaneoHTonoros. lpu packonkax
B Pa3fNUHbIX MNacTax 3eMHON KOpbl HaXOAWIN OKaMEHENblX XWBOTHbIX,
UX KOCTU W Liefible CKeneTbl, KOTOpble YKasblBasu Ha TO, YTO KMBOTHble Tex
NepUO/IOB CUNILHO OTINYANNCh OT COBPEMEHHBIX XMBOTHbIX. MNPV CpaBHEHUN
CTPOEHUA P KNBOTHBIX b NPU3HaKW CXOACTBA MEXAY HAMMY,
CBUAETENLCTBYIOU|ME 06 UX POACTBE. BbIABNEHO, UTO MO3BOHOUHbBIE XMBOTHbIE
MMeIOT 06LKii NNaH CTPOEHUSA, OfINHAKOBbIE CUCTEMbI OPraHOB, Pa3HON CTENeHN
CNOXHOCTU. TakuM 06pa3om, CpaBHUTENIbHAA aHAaTOMMA TaKxKe CBUAETEeNbCTBYeT
06 1CTOPUYECKOM Pa3BUTIAN XXNBOTHOTO MUPa.
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bonbwoe B nNpepCT: i YYeHbIX O KUBOIWA
NpUpo/e UMEET HayKa O 3aPO/bILIEBOM Pa3BUTUN XKNBOTHBIX — SMGPUONOTUA.
Ha poAcTBO 1 NpoVCXoXaeHe oT o6LyMX NPeAKOB YKasbiBaeT NopasuTenbHoe
CXOACTBO PaHHWX CTafUl Pa3BUTWA 3apOfbllleil XOPAOBbIX KNBOTHBIX, Aaxe
3apofbliia Yenoseka.

Sransl IBOMIOLMM JKMBOTHBIX

1.K nepeoMy 3Tany OTHOCAT MOABMEHWE NEPBbIX OAHOKIETOUHbIX
KMBOTHBIX, OT KOTOPbIX MPON30LWNN COBPeMeHHble CapkoaoBble, XryTuKoBble,
Vin)%/SOpMVI, CnopoBuKM.

. OT [IPEBHNX KONOHMANIbHBIX KIYTUKOBbIX C reTepoTPOdHbIM TUMOM
NNTaHWA NPOW3OLLMN [PEBHUE MHOFOK/IETOUHbIE [ABYC/OMHbIE OpraHN3Mbl,
C HapYKHbIM KTy TUKOBbIM 1 BHYTPEHHUM — MULLEBAPUTENbHBIMU CNIOAMN.

3. [lanee B Xxofie 3BOMIOLWN BO3HMKIM TPEXCIOMHbIE  XKNBOTHbIE,
npovsolewne OT APEBHUX MPUMUTUBHBIX ABYXC/IOMHBIX  KNUBOTHbIX.
OHN NpYobpenn MbileYHYI0 CUCTEMY W NapeHXuUMy, KoTopble obecneunnn
CMOCOBHOCTb K MepedBuxeHnio 1 GOPMUPOBAHMIO BHYTPEHHeil cpefbl
opraHn3ma, ¢ 6onee coeplIeHHbIM 06MeHOM BellecTs. K nepBbiM TPEXCOMHbIM
KMBOTHBIM OTHOCAT TUMbl MIOCKMX W KPYrbiX YepBer. OT TPeXCIOMHbIX
KMBOTHBIX MPOM3OWN KOMbYaTble YepBy, OT APEBHIX KOMbYaTbiX Yepsen —
MOJIIOCKN 11 YNEHUCTOHOrVE. OT NPUMUTUBHBIX TPEXCNIOMHBIX XKUBOTHBIX BeAyT
CBOE Hayasno 1 XOP[oBbIe XMBOTHblE.

4. Xopaosble B npolecce pa3suTUsA NPUOBPeNn paa NPOrpPeCccUBHbIX YepT:
BHYTPEHHWI CKeneT, HepBHYlo TPyOKy, COBeplleHHylo MycKynaTypy, 6onee
COBEPLUEHHYIO KPOBEHOCHYIO 1 BbIENNTENbHYIO CUCTEMbI.

AHATOMMA 1 ®U3NOJIOT YA YEJTOBEKA
Gt 0630p OpraHn3Ma desoBeKa

AHaTOMIAﬂ, 4)VI3I/IO"IOI'VI$1 n rurveHa 4JesnoBeka COCTaBAAKOT OCHOBY
COEpeMEHHOVI MeauUnHbl, neaarornkn, nCUxXonornu. Pa3Butne 3TUX Hayk
nomoraet paspabatbiBaTb dPPeKTVBHbIE MeTOfbl MPOGUNAKTVKIA U NeYeHus
3a00/1eBaHUN YenoBeKa. 3HaHWA O CTPOEHUU W QYHKUMAX YenoBeyeckoro
opraHu3ma No3BONAET YeNoBeKy COBMIOAaTb NPaBuia MYHON rUrieHbl, ObiTb
3/10POBbIM 1 GU3NUECKN KPENKIM.

Opl'aHVIBM — XKunBas CUCTeMa, XapakKTepHbIMK YepTamun KOTOpOI;I ABNAKTCA
notpebneHne sHepriv, 0bMeH BeLLeCTB C OKpy»KatoLeil Cpefoi, pocT, pasButue
1 pa3smHoxeHue. OpraHusm npepcTaBnaeT coboi CcaMOperynupyioLylocs
CUCTeMy, B3aMOCBA3b BCEX OPraHOB U CUCTEM OpraHu3Mma obecrieuuBaetca
rymopanbHOW 1 HePBHON perynayune.

TymopanbHas perynauua oCyu|ecTBNACTCA C MOMOLLbIO FOPMOHOB U IPYTiAX
BelecTB, KOTOPble Pa3HOCATCA NO OPraHN3mMy C TOKOM KpOBMW.

HepBHaa perynauva Gonee onepaTuBHa, MO3TOMy B3aUMOAENCTBUE
OpraHoB ¢ NOMOLLbIO HEpBHOP!I cncTembl DCYLLlECTBﬂﬂETCﬂ B COTHU pa3 6x>|chee
Mo CPaBHEHMIO C ryMOpanbHoW perynauunen. HepsHble MMNynbCbl HanpasneHb!
K OnpefeneHHbIM OpraHam 1 TKaHAM, ObICTPO Perynmpys ux COCTOAHWe
1 AeATENIbHOCTD.

HepBHas 1 rymopanbHas perynaunv ¢pyHKLWiA opraHu3ma B3aMMoCBA3aHbI.
Ha q)yHKLlVIOHVIpOBaHVIe HepBHOVI CNCTeMbl OKa3blBaloT B/IMAHUA aKTUBHbIE
XMUYeckne BellecTsa, UMpKynpyowne 8 Kpusu. OépaaoEaHme 3TNX BeWwecTs
perynupyeTcs B CBOIO 04epe/ib HEPBHOM CUCTEMON. TaKnm 06pa3om, CyLecTsyeT
e[MHaA HepBHO-TymMopanbHas perynauuns QyHKUMA opraHusma. B cocTas
TKaHen BXOAAT KNEeTKW, CXOAHbIe NO CTPOEHUIO, MPOUCXOXAEHUIO U ¢yHKL[I/I;lM,
a TaKXXe MeXK/1ieToYHOe BewecTBo. B OpraHu3me 4yenoBeKa pasnnyaloT YeTbipe
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OCHOBHbIX TUMA TKaHei: 3NUTeNNanbHylo, COEANHUTENbHYIO, MbIlEeYHYI0
W HEPBHYI0, KaX1aA U3 KOTOPbIX BbIMONMHAET OonpefeneHHyo q)yHKLlVIK)A

KaHun o6pa3y»oT OpraHbl, KOTOpblEé 3aHMMAT MOCTOAHHOE NONOXeHne
N uMelT onpepaeneHHoe cTpoeHue. bnaropapa rymopanbHoi U HepBHOW
perynaumn opraHbl GyHKLVNOHANbHO B3aMMOCBA3aHbI 11 OBPa3yloT cucTemy
opraHoB. Hanpumep, KpOBEHOCHbIE COCY/ibl 1 Cep/iLie 06ecneyrnBaloT TpaHCMopT
K1cnopoaa, yrnekncnoro rasa, nuTaTtesibHbIX BeLWeCTs, MPOAYKTOB meTabonuama
W T.N. K COOTBETCTBYIOLWMM OpraHam.

OHOPHO-JJBMI‘aTCTH:Haﬂ cHucTeMa 4yeloBeKa
OnopHo-qemraTeanaﬂ cacTema oﬁpazoBaHa CKenetToMm ”  MblwUamun.
Ckener yenoseka coctaBnaeT OCHOBY Tena, onpeaenaeT ero pasmepbl n ¢OpMy
N COBMECTHO C Mblwuamn o6pa3yer NONOCTN, B KOTOPbLIX pacnonarakTca
BHyTpeHHUe opraHbl. Ckenet coctouT npumepHo u3 200 Koctei. Koctu
BbINONHAKT ¢yHKL[I/IIO pbl4aros, MNpUBOAMMBIX a [ABMXeHMe Mbiwlamu,
1 3aLMLLAIOT OpraHbl oT TpaBM. KocTu yuacTsyioT B o6meHe docpopa 1 KanbLma.

CkerieT yelioBeKa BK/IIOYAET IIECTh OTIE/I0B
yepen,
NO3BOHOUHNK (OCeBOIA CKenerT),
NOAC BEPXHUX KOHe‘—IHOCTeVI,
NOAC HUXKHUX KOHe‘-IHOCTeﬁI,
BepXHMEe KOHeYHOCTH,
HWXHME KOHEeYHOCTW.

onhwN=

Cocras, cTpoenne u pocT KocTeit

B coctaB KocTHOW TKaHu BXOAAT HeOopraHu4yeckne w opraHuyeckue
BeulecTBa. 3NacTUYHOCTL KOCTW npuaaeT opraHn4yeckoe BeLecTso KonnareH,
a TBepAOCTb — MUHepasbHble conu. CHapyu KOCTW MOKPbITbl HaKOCTHULIEN,
obecrneymnBaloLyen NUTaHne 1 POCT KOCTell B TOMLWMHY. KOMNaKkTHOe BelyecTso
KOCTM 06Pa30BaHO MIKPOCKOMYECKMMM A4eKaMM 1 KaHa/lbLamMy, MO KOTOPbIM
N3 HAAKOCTHUUDI B KOCTb NPOHUKAOT MHOTOYNC/IEHHbIE KDOBEHOCHbIE COCyabl
W HEpPBbI.

asnnyailT pr6l{aTbIE, ryﬁanble, NIOCKME N CMeLLaHHble KOCTU.

Tpy6uatble KocTu (nneyesas, 6eapeHHas) UMeKT BUA TPYOKN C MosnocTbio,
3aMONIHEHHOM KeNTbIM KOCTHBbIM MO3rOM. KOHLbl 3TWUX KOCTeil yTOfLIEHbI
W 3anonHeHbl ry6uyaToii TKaHblo, cofepXalyeil KpacHbli KOCTHbIA MO3T.
prﬁHaTble KOCTU CMOCO6HbI BblAepXunBaTb 6onbluve Harpysku. Mnockue KocTn
(ﬂOI'IaTKIII, peﬁpa, 1:a3OBbIe, qepengle) COCTOAT M3 ABYX MIAaCTUHOK MAOTHOro

BeLLeCTBa U TOHKOWN NPOC/ONKM rybuaToro Bellectsa Mexzy HIMU.

Coeuenus Kocreit

MonsuxHoe coefvHeHWe KocCTeii obecreunBaeTcA CycTaBamu, KOTOpble
06pa30BaHbl BIaAMHO Ha KOHLIE OAHOW 13 COUNEHAIOLLIXCA KOCTEN 1 FONIOBKOM
Ha KoHue gpyrov. CycTaBbl YKpenneHbl BHYTPUCYCTaBHbIMU CBA3KaMU,
a CyCTaBHbIe MOBEPXHOCTN NOKPbITbI XPALIOM 1 3aK/IOUEHBI B CYCTaBHYIO CYMKY.
CrHOBWaNbHasn XNAKOCTb, HAXOAALAACA BHYTPU CyCTaBa, UrpaeT posib CMasKu,
yMeHblualouei TpeHue.

MonynogeuxHoe coeg obecn A XP npoc/oikamu

mexay Koctamu. Hanpumep, mexy no3BOHKamMn HaxoAATCA XpALLeBble ANCKN.
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Pebpa C rpyavHOIN CoeANHAIOTCA TOXKe NOCPEACTBOM XpALa. TN CoeanHeHns
obecneunBaioT OTHOCUTENIbHYIO MOABMXKHOCTb.

HenOﬂEM)KHbIE coeguHeHuA 06pa3yK7TC5| 6naro,uapﬂ cpacTaHvo KocTen
1 06pa30BaHMI0 KOCTHBIX LWBOB (KOCTW Yepena).

Tikanu, ux crpoenmue i GyHKImN

nuTenunanbHan TKaHb BXOAUT B COCTaB MOKPOBOB Tena, MonocTel 1 xenes,
0605104eK BHY TPEHHIX OpraHOB. KNeTku anuTenia pacnonoxeHbl Ha 6asanbHon
mem6paHe 1 6113Ko NpuneratoT Apyr K Apyry, 6naroaaps Manomy KonuuecTsy
MEXKNeTOUHOro BelllecTBa. dnuTeNanbHan TKaHb MOXeET GbiTb OAHOCTONHOM
(nnockunit, Ky6UUYeCKUn, UUAMHAPUYECKNIA, MHOTOPAAHBIN  MepLaTebHbIN
SNUTENNIA) W MHOTOC/IONHOW  (3NWAEPMUC  KOXM, pOroBuua  rnasa).
MepuaTenbHbiii SNUTENNI BbICTUNAET BO3[YXOHOCHbIE MyTW. HapyHbii ok
MepLiaTeNbHOro 3NnTeNNA 06pa3oBaH MHOTOUNCIIEHHBIMM KONEBNIOWLMMICA
pecHnuKamu.

BokanosuaHble KNeTKM BbIAENAIT CANZUCTbIA CEKPeT Ha MOBEPXHOCTb
3nuTenua. MHOrOC/OMHBIA 3NUTENNI COCTOUT W3 HECKONbKUX CI0eB KNeTok,
13 KOTOPbIX CaMblil i, i Ha 6 oi1 MembpaHe, crocobeH
pereHepnpoBaTb 1 3amelaTb Bbiluenexalme Cron KIeTok. OTMVIHaIOLL[I/IIEi
BEPXHWUA SNUTENNA COCTOWUT W3 MNOCKUX OPOrOBEBAIOWMX KNeTOK. [11ockuii
HEePOroBeloLLMI INUTENNII NOKPbIBAET POroBHLlYy rasa, NoNoCTb PTa, NLLEBOAA.

CoefiHuTenbHas  TKaHb  COfIEPXKUT  3HAUNTENbHOE  KOMNYECTBO
MEXKNeTOUHOro BellecTsa, onpeaensiowiero ee cpoictea. OHa BbiMoNHAET
OMOPHO-MEXaHWNYECKYIO, 3aWNTHYIO U TPAHCMOPTHYIO GyHKUMIO, ABAAETCA
COCTaBHOM YacTbio BCEX OPraHOB, GOPMUPYET BHYTPEHHIOI CPeAly OpraHnu3ma
(kpoBb, Mmdy), yuacTByeT a 0O6MeHe BeLLEeCTB.

Bujibl coeHmTENIbHOI TKAHY

« Pbixnas BONOKHUCTAA COEAVHWTENbHAA TKaHb COAEPXUT Gonblioe
KO/INYECTBO 3ACTUUHBIX 1 KOJNAreHOBbIX BOMIOKOH; OHa COMPOBOXAaeT
COCYAbl, HEPBHbIE MYYKM.

« TInoTHas BONMOKHWCTasA COeAUHUTENbHAA TKaHb 06pasyeT ceTuaTblii Cnoit
KO, CYXOXMNNA, CBA3KM, KanCysbl BHYTPEHHIX OpraHoB 1 Ap. BonokHa B Heit
PacronoxeHbl KOMNAKTHO 11 OPUEHTUPOBaHbI B OAHOM HanpasieHui.

+ KocTHas TKaHb COCTOWT U3 KNIETOK OCHOBHOTO BelecTsa, 06pa3oBaHHOro
Ha 30% opraH14eckuMi coeanHeHUAMU (KonnareHoBble BOMOKHa) 1 Ha 70% —
HEOPraHNYeCKIMM, BKIIOYAIOWMI B Ce6A CoefjHeHra Kanbums, ocdopa v ap.

+ XpAuleBan TKaHb COCTONT U3 KNETOK 1 YNPYroro OCHOBHOTO BellecTsa —
XOHAPVIHa, COflePXKaLLiero MHOroUKCIeHHbIe KONlareHoBbIe BONIOKHa:

- upoBas TKaHb He WMeeT COGCTBEHHOrO OCHOBHOMO BeljecTsa
1 COAEPXKNT 6OMbLIOE KONMYECTBO KMPOBbIX KNETOK, COBPaHHBIX B AONbKN.

« KpoBb 1 numda — XujKas COeAVHWUTENbHAA TKaHb, Obpasylouwasn
BHYTPEHHIOI0 Cpefly OpraHn3ma.

MblweyHasa TKaHb COCTOMT W3 KNeToK, 06najalolnx Cnoco6HOCTbIO
COKPaTUMOCTV 1 BO3BYAMMOCTY, 1 obecrneunBaeT fBuraTesibHble NPOLECChI
B OpraHu3me.

Bupbl MbIIIEYHOI TKaHU
« Magkaa MblleyHas TKaHb BXOAMT B COCTaB CTEHOK BHYTPEHHMX
OpraHoB U KPOBEHOCHbIX COCYA0B. KneTku TKaHu ofjHoAfepHble U umeloT
BEpeTeHo0bpasHyto popmy.
« TMonepeuHo-nosnocaTtan CKeneTHas MbllieYHas TKaHb BXOAUT B COCTaB
CKeNeTHbIX Mblll 1 06pa3oBaHa MHOrOALEPHBIMY, BbITAHYTBIMU KheTKamu
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(BOIOKHaMW) C MOMEPEYHON NCUEPUEHHOCTbIO. iApa B KNeTKax pacronaraiorcs
y nepvﬁ)epmw MbILLIEYHOrO BONIOKHA.

onepeuyHo-nonocatan  CepAeuHas  MbllleyHas  TKaHb  obpasyer
cepale W COCTOWT U3 MHOTOAAEPHBIX BbITAHYTbIX KNETOK C nonepeuyHol
MCYEPUYEHHOCTbIO, CBA3aHHBbIX Mexay coboil, uTo obecneunsaer  ux
OfIHOBPEMEHHOE CoKpallieHVe. fiipa PaCNONOXeHbl B LIEHTPe KNeTKN.

HepBHana TkaHb. COCTOMT W3 MENKWUX [MUafbHbIX KNETOK W HENPOHOB,
COCTOAWMX U3 TeNa 1 OTPOCTKOB. KOPOTKME OTPOCTKM HeMpoHa — [eHAPUTLI
BOCM! 0T pasag n3 7 VNN BHYTPEHHeN Cpefibl C MOMOLLbIO
HEPBHbIX OKOHYaHW/ — PEeLenTopoB 1 MepeaaloT UX B BUAE HEPBHbIX
MMNYNbCOB K Tesly HeMpoHa. [INNHHBI OTPOCTOK — aKCOH — 3aKaHuMBaeTCs
HEPBHbBIMU OKOHUAHWAMI — CUHANCamn. Yepes HUX HepBHas KieTka nepeaaet
BO3OYXEHUE Ha [PYrylo HEPBHYIO KAETKYy UMW KNeTku pabouyero opraHa
(MbILLLBI MK XKene3bl).

HelpoHbl,  nepepjalolme  UMMYNbCbl B LEHTPaNbHYI0  HEPBHYIO
cncTemy  (TONOBHOW M CMIMHHOM ~ MO3r), HasblBaloTCA  apdepeHTHbIMK
VNN YyBCTBUTENbHBIMU.

HelpoHbl, nepepaiolje UMNYNbCbl OT LIEHTPANbHON HEPBHO CUCTEMbI
K paboyemy opraHy Wiu KneTkam, Ha3blBaloTCA 3GGepPeHTHbIMI U MOTOPHBIMU.

OpraHusm, — TNOMYuMB  pasfpaxeHne U3 OKpyXalowei  cpefpl,
oTBEYaeT Ha Hero COOTBETCTBYIOWMMM peakumamu. Jlioboe pasapaxeHiie
BOCMPUHMMAETCA PELenTopoM U npeobpasyetcs B HEPBHbIA UMNYNbC,
KOTOPbI NepefaeTca No LeHTPOCTPEMUTENbHOMY (HYBCTBUTENIbHOMY HEPOHY)
C NOMOLLbIO BCTABOUHbIX HEMPOHOB B BbICLUME OT/ENbI LIEHTPaIbHOV HEPBHOM
CUCTeMbI, e MPONCXOANT 06paboTka NHdopMaLyL. V13 LeHTpanbHol HepBHON
CUCTEMbI MO BONIOKHAM LIEHTPOGEXHDIX ([ABUraTesbHbIX) HEMPOHOB OTBETHbIN
MMMNYNbC HAaNpPaBACTCA K NCNONHNTENbHOMY OpraHy, peanusyioliemy OTBeTHYIO
peakumio opraHisma Ha paspaxeHue. Tak ocyulecTsnsaetcs pednekTopHas
peakuma opraHnsma.

Mbprmisr. VIx crpoene i GyHKImm

CKeneTHbIx MbIlWL Y B3POC/IOro YenoBeka HacYUTbiBaeTCA OKONMo 400. Bce
OHV COCTOAT 13 NOMNEePeYHO-MOA0CATON MblLLEYHOI TKaHW.

Mblwwibl NPUKPeneHbl K KOCTAM MPW NMOMOLLUM CyXOXMANIA U yuacTeyloT
B [JB/KEHMW TYNOBMILA W KOHEYHOCTeNl, MOAAEPXMBAIOT ~paBHOBECHe
Tena, GUKCUPYIOT CyCTaBbl, Y4acTBYIOT B FOTaHUN U GOPMUPOBAHUN peun.
Mo ¢yHKHMOHaﬂbHOMy NPW3HaKy OHW [eNnATCA Ha MbIWLUbI-CUHEPTUCTbI
(coKpaluaoWmecs CUHXPOHHO) W MbILLbI-AHTarOHWCTbI,  BbINOMHAKLWME
NPOTUBOMNONOXKHbIE [eiCTBNA. BOoNbWNHCTBO ABMXEHWI ocyulecTBnAeTCA
6narofjaps OfJHOBPEMEHHOMY COKPALLEHWIo OAHMX Mblllll 1 paccrabneHuio
Apyrux. B COOTBETCTBUM C MECTOM PAaCrONOXKEHNA PasnnyaioT  MbillLibl
ronoBbl, CMWHbI, Wen n T.n. Mummnyeckne MbIWUbl U MbiWUbl ra3 K KOCTAM
He npukpenneHbl.

KenetHble  Mbiwubl CnocobHbI 6bICTpO COKpawaTtbCaA W HaxoauTbCca
B COKpaweHHOM COCTOAHWUKM, eCnn MO3r nocbllaeT K HUM Cepun HEpPBHbIX
MMNY/bCOB, Creaylowmx ¢ 6onblLoii YacToTon. Kaxaoe MblliedHoe BONOKHO
M30/IMPOBAHO APYT OT pyra U MOXKET COKPaLLATbCA HE3aBUCUMO OT OCTAsIbHbIX.
|_|03TOMy cuna CoKpaleHnA 3aBUCUT He OT TOro, XOpOoLWO NN COKpaTuaucCL ee
BOJIOKHa, a OT OﬁLLleI'O 4ncna COKPaATUBLUMXCA BOSTOKOH.

MpocTble pedpnekTopHble, ABUXKEHNA OCYLLECTBAAIOTCA Ha YPOBHE CMUHHOTO
Mosra (oTaéprvBaHue pyku OT OrHA U T.n.). OcyllecTBneHre Npoun3BOsbHbIX
[BUXKEHMI 3aBUCUT O PaboTbl FONIOBHOTO MO3ra. Bbiclume fguraTeNibHble
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LeHTPbl HaxofATcA B Kope 6Gonblivx nonywapuii. KoopavnHauua ABuKeHWi
OCYLLECTBAAETCA MO3XKEUKOM.

Mpu ¢ur3nueckoil Harpyske B MbllULaXx BO3HUKaeT yTomneHue. bonblyio
ponb B 3TOM UrpaeT COCTOAHWE HEPBHbIX [ABWraTesbHbIX LIEHTPOB,
a He yCTanocCTb camux Mbil,. CKOPOCTb PasBUTUA YTOMIEHWA 3aBUACKT
OT GpU3NYECKOI HarpysKu, NPUXOAALLEACA Ha MbLULLY, U YacTOTbl MbILLEYHbIX
CcoKkpatleHuit. Mpy AMHaMUYeCKNX Harpy3Kax yTOM/EHe HacTyrnaeT MeanieHHee,
4YeM MK CTaTUYECKUX Ha rPy3Kax.

PerynapHble Qu3nueckne Harpyskn W 3aHATUA CMOPTOM NPUBOAAT
K TPEHVPOBaHHOWN MBbILEYHOWN CUCTEME, MNPOABS ica B yny
KOOpAWHAUMWM 1 aBTomaTu3auun Al i, yTonuy
BOJIOKOB M BCeil Mblwlibl. Bnarofjaps TpeHWPOBKaM MOBbIWAETCA MbilleYHas
cna u  paboTocnoco6HOCTb, COBEPLIEHCTBYETCA  CMOCOGHOCTU  MbILL
K BOCCTAHOB/IEHMIO NOCIIE YyTOMAIEHUA.

CHUXeHVe PU3NUECKOI Harpy3Ki — rUNOAMHaMUA, NPUBOANT K cnabocTu
CepfieuHO MblLLIL{bl, HAKOM/IEHWIO Pa B OpraHM3Me Pa3BuUTII0 aTepoCKneposa
nTn.

BuyTpennsis cpefa opranusMa

Y BbICWIMX >KMBOTHBIX W YenoBeka BHYTPEHHAA Cpefa oOpraHuimMa
06pa3oBaHa KpPOBbIO, TKaHEBOW XNAKOCTbIO 1 IMoit. OHa xapakTepusyeTca
OTHOCUTEJIbHbIM NOCTOAHCTBOM  COCTaBa, d)VBI/ILIeCKI/IX n XUMUNYeCKnx
CBOIICTB, T.e. roMeocTasom. MosaepxaHye romeocTasa — pesynbTaT HepBHO-
rymoparnbHoii perynauum.

KaHeBaA KNAKOCTb OMbIBaeT Knetkun, KoTopble nornowaT
N3 Hee nuTaTeNibHble BewecTBa WU KWUCIOPOA W BblaenAaloT yl'!'IEKVICfIbIPI ras
1 NpoayKTbl MeTabonusma. Mexay TKaHeBOW XWAKOCTbIO W KUAKOI YacTbio
KpOBM — Ma3Moii Yepe3 CTEHKM KanuniAapoB MOCTOAHHO OCYILECTBAAETCA
obmeH Belwects nytem Auddysun. KpoBb OTAaeT B TKAaHEBYW KWMAKOCTb
BeulecTsa, HeOﬁXOFlVIMbIE KneTkam, v nornowaet BblgenAaemMble Knetkamu
NpOoAyKTbl obmeHa.

Jnmda 06pasyeTca U3 TKaHEBOW XKIAKOCTY, MOCTYMaloLLEN B IUMPaTUyecKkme
Kanuanapbl, KOTopble 6epyT Hauano Mexay KneTkamu TKaHel n nepexopat
8 IMMdaTuyeckne cocyabl. Jlumdatuueckne cocyap cobupaiotca B ABa cocyaa,
Brnagawmx B KpynHble BEHbI rpyan.

KpoBb, HenpepbiBHO LVMPKYIMPYA MO KPOBEHOCHBIM COCYfjaM, BbIMONHAET
B opraHusme BaXHenwmne ¢yHKuMM: TPaHCNOPTHYIO, AbixaTenbHy1o,
perynaTopHyio 1 3aluTHylo. KpoBb — 3TO XWjkaa COeaVHUTEeNbHasA TKaHb,
COCTOAL{AA N3 KUAKOTO MEXKNETOYHOTO BEleCcTBa — Ma3mbl 1 B3BELLEHHbIX
B Hell KNeToK — (OPMEHHBIX 3/1IEMEHTOB: SPUTPOLMTOB (KPACHbIX KPOBAHbIX
KNEeTOK), NeikounToB (6enbix KPOBAHbLIX KNETOK) N TPOMOOLUTOB (KPOBAHbIX
NNacTuHoK). B opraHnsme yenoseka cofeputca 4,5-6 IMTPOB KPOBY.

nasma coctaBnaeT 55% o6bema KpoBW. KpacHblii UBET KpoBu npugaet
remMorfiobnH  AbiXaTesbHbIA  MUTMEHT  SPUTPOLIMTOB TPaHCMOPTUPYIOWNIA
Kucnopog. B nnasm kposu cogepxutca 90% Boabl, 7% 6Genkos, 0,7% Xnpos,
0,1% rnioKo3bl, 0,9% MUHepanbHbIX Conet 1 Ap. NPOAYKTOB. JPUTPOLMT) UMEIoT
AnameTp 7-8 MKM, UMetoT GOPM [1BOAKOBOTHYTbIX AUCKOB, B 1 MM? KPOBU 1X CO
AepPXNTCA OKONo 5 MAH.

JeikoLWTbI He UMEIOT NOCTOAHHOW GOp Mbl Tena, coep»art Aapa u MOryT
CaMOCTOATENIbHO NepeaBuraTtbCA N NPOHWKATb CKBO3b CTEHKW Kanunnapos
B ME@XKNeTOUHOe MPOoCTPaHCTBO. OHM 06pPa3yloTCcA B KPAaCHOM KOCTHOM Mo3re
V KUBYT OT HECKOMbKIIX YacoB [ HECKOMbKIX IET. B 1 MM® KpoBU conepxuTe: 4-9
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ThiC. neiikoumToB. Mpy NoBpeXxaeHa KOXI B paHy NnonapakT 6akTepuy, KoTopble
CMoCcobHbI HAXOANTb U NepeBapuBaTh NeKoLUTbI (GaroLmTos).

TpombounTbl — MenKue NNacTMHKM (GpparmeHTbl KNEeToK), yyacTeylolve
B CBEPTbIBAHUM KPOBY NPU HapyLLEHUM LIeNOCTHOCTI KPOBEHOCHbIX COCY/10B.

Vimmynuter

Pycckuin yuenbit U. W. MeUHWKOB yCTaHOBWUM, UTO NENKOLMTBbI Urpaiot

pelwaiowylo ponb a 3awuTe OpraHW3mMa OT WHQEKLNOHHbIX GonesHers,
HUYTOXaA BO3GyAuTeneil MyTeM WX MOMOWEHUA UM  NepeBapuBaHuA.
TU OTKPbITUA NErI B OCHOBY COBPEMEHHOTO YYeHUA 06 UMMyHuTeTe.
VIMMYHUTET — 3TO HEBOCMPUMMUYMBOCTb OPraHM3Ma K AeCTBII0 MHGEKLIMOHHbIX
U [PYruX uyKepofHbiX 6enKkoBbIX areHToB — aHTUreHos. B pesynbrate
BbIPabOTKM MMMYHUTETa MOXET BO3HUKHY Tb HEBOCMIPUMMUMBOCTb K TOBTOPHOMY
BO3/]eNCTBIIO 3TOTO e BO30yanTena.

LleHTpanbHbIM 38eHOM UMMYHUTETa ABNAIOTCA f1BE rpynnbl NMoLnToB: B-
1 T-kneTkn. MNepsble BbipabaTbiBaloT aHTUTENa — OCO6bIE BelecTBa, KOTopble,
COeAMHAACL C aHTUreHamu, AenaiT ux 6e3saWmTHbBIMU NpPoTUB daroumnTosa.
T-KNeTkn camu HaxofAaT MUKPOBGOB WM KNETKM, MopaXeHHble BUpycamu,
V BbIIENAIOT 0CObble BElLeCTBa, yorBarolme nx.

OpaHuysckuii  yueHblit Jlyn [Mactep paspaboTtan npegynpegutenbHble
NPVBMBKMA OT pPa3indHbiX 3aboneBaHuii. OH 3aMeTUn, UTO KMBOTHble,
3apakeHHble 0cnabneHHbIM BO36yauTenem 6onesHu, Nocne Bbi3OPOBAEHNA
NoBTOPHO He 3abonesanu 371oi 6onesHbio. KynbTypy ocnabneHHsix Mkpo6os
Mactep Ha3ean BaKuWHOW. OH co3han BaKLWHbI, MpefaoxpaHsiowme niogein
npoTMB GelleHCTBa 1 CMGUPCKOI A3BbI. B HalM iHW BaKUMHA CMacaeT MHOTVX
nioaeit oT KoKowWwa, AudTepu, Kopu, NoMoOMUeNnITa.

PasnuualoT  BpoXAeHHbIN  (BUAOBOM) W MPUOBPETEHHbIN  UMMYHUTET.
BpoaeHHbI UMMYHUTET ABNAETCA HACNEACTBEHHBIM NPU3HAKOM AaHHOTO BIAA
XKMBOTHbIX. Hanpumep, Kpon1Km 1 cobakm He BOCMPUMMYMBLI K NONMOMUENUTY
1 T. A. lPrOBPEeTeHHbIN IMMYHUTET AENNTCA Ha eCTECTBEHHDII 1 UCKYCCTBEHHDII,
KaX[bIi U3 HIX — Ha NaCCUBHBIN 1 aKTUBHBIN.

ECTeCTBeHHbIl  aKTVBHbIA  UMMYHWTET BblpabaTbiBaeTcA y uenoBeKa
B npouecce WHEKUNOHHOro 3abonesaHws. ECTeCTBEHHbIN MNACcCUBHbI
MMMYHUTET O6YCNIOBIEH NEpPexofom 3alinTHbIX aHTUTeN U3 KPOBU MaTepu
B KPOBb Mofia. MepeHoc aHTUTeN OCyLeCTBAACTCA U Yepe3 MONOKO MaTepu.
VICKYCCTBEHHbI  aKTUBHBIA  UMMYHUTET BO3HWKAeT Mocie  BaKUMHaLUW.
BakLinHa — cmecb y6uTbIX U 0cnabneHHbIX MUKPO6oB.

VICKYCCTBEHHbIN  NACCUBHBI  MMMYHUTET CO3/1aeTcA MyTem BBefieHWA
4YenoBeKy CbIBOPOTKI KPOBY, COfiepKaliier aHTUTeNa 1 aHTUTOKCUHbI (BelecTsa,
o6e3BpexuBaiolie BpeHble NPOAYKTbI XI13HeAeATeNbHOCTI MUKPOGOB).

Kposoo6pamenne. Jlumpoobpamenme

KposooGpalleHne — 3TO fBUXeHMWe KpOBM MO COCyAam 3a CueT
cokpalyeHnit cepaua. CucTema opraHOB KpOBOOGPaLLEHMA COCTOUT 13 CepaLa
1 KPOBEHOCHBIX COCYAOB (apTepwil, BeH, KanuinApos), MPOHW3bIBAIOLNX
BCe OpraHbl U TKaHn Tena. Mo apTepuam KpOBb TeyeT OT ceppua K TKaHaMm,
OHU Pa3BeTBAAIOTCA Ha — apTepuosbl, KOTOpble pacrmajaloTca Ha cucTemy
TOHYAMLIMX COCYA0B — Kanunnapos. CTeHKa Kanunnapos COCTOUT U3 OfHOTO
C0A NNOCKMX KNETOK, OHa NPOHMLIaeMa ANA Pa3INyHbIX BelLEeCTs.

Mo BeHam KpoBb BO3BpalaeTcA K cepauy. Menkue u cpepHue BeHbl
CHabeHbl KnanaHamu, npenAaTcTByOWMUMA OépﬂTHOMy TOKY KpOBM B 3TUX
cocynax. CTeHKn BeH 1 apTepuilt COCTOAT U3 TPeX CI0EeB: Hapy»KHblii cnon —
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coegnHUTENbHAaA TKaHb, CpeﬂHMI?I cnon— rnagkue mbiwubl, BHyTpeHHI/II;i cnon—
OAHOC/IONHBIN SNUTENNIA.

KpoBb ABMXeTCA MO ABYM Kpyram KpoBOOGpaLLeHNsA: GOMbLIOMY 1 Maniomy.
Bonbluoi Kpyr KpoBOOOPAlLEHNA HauMHaeTCA B NIeBOM Xenyaouke ceppua
1 OKaHUMBaeTCA B NpaBoOM Npeacepanu. KpoBb, HacblllleHHas KWUCI0POAoM,
BbITANKMBAETCA 13 NIEBOrO Xenyfouka B aopty. OTTyaa no apTepusm OHa
pasHoOCMTCA NO BCemy Teny. I'IpoTeKan no kKanunnapam, KpOBb OTAaeT
K1cnopoa v nuTaTesibHble BellecTsa v nornowaer yl'J'IeKIAC"IbII;I ras n npoayKTbl
meTabonuama. Takum 06pa30M, 13 Kanunnapos B BeHbl MocTynaetr KpoBb,
6eaHas  KUCnopofom. BeHo3Has KpoBb OT GPIOWHON MOMOCTH, HUXHUX
KOHEYHOCTeVA 1 TYNOBWILA MOMNa/laeT B HUXHIOK NOJYIO BEHY, a OT Fo/oBbI, e,
PyK B BEPXHIOIO MOJTyi0 BEHY 11 U3 HUX B NPaBoe Npeacepane.

Manbiit  Kpyr KpoBoOGpalleHus HauMHaeTcA OT MPaBOTO enyfouka
cepaua v 3aKaH4YMBaeTCA B 1€BOM npeacepanun. K] Npasoro »enygoyka Kposb
nonagaeT B IErOYHYI0 apTepuio, KOTOPan B IErkuX pacnafgaeTca Ha Kanunnapbl,
onneTalolme NeroyHble anbeeosbl. 34ecb KPOBb HACbIWAETCA KUCNOPOAOM
M 0CBOGOXAAETCA OT YINEKWCNOro rasa, a 3aTeM MO JIeroYHbIM BeHam
BO3BpalLaeTca B cepaue.

Bce TKaHn yenoseka NPOHU3aHbI J'IVIM¢3TVNECKVIMI/I cocygamu.
B Hux Haxogutca an¢a — Mnpo3payHaa XWUAKOCTb, KOTOpasa OTanyaerca
OT KPOBU TEM, YTO B HEN HET 3PUTPOLINTOB 1 TPOMBOLMTOB, COAEPXKUTCA MHOTO
numdounToB 1 Hebonblioe KonMuecTBo 6enka. Jlumda ABUKETCA TONbKO
B O[IHOM HanpaB/IeHNV OT TKaHeil K cepfuy. KnanaHbl imdaTnyecknx cocynos
He T03BONAIOT eil Teyb B OOPATHOM HanpaeneHuu. Mo xoay NMMpaTUYecKnx
COCy0B HaxoAATcA and)amuecKme y3nbl.

Crpoenne ceppua

Cepaue u4enoBeka MpeAcTaBisieT COOOW MOMbIA  MbILIEYHbIA  OpraH,
pasfeneHHbI Ha YeTbipe Kamepbl: ABa NpeAcepauA U ABa Xenyaouka. OHo
HaxoguTcAa B NeBOI NONoBUHE e FlHOI;I nonocTu, Ha yposHe 2-5 Peﬁep W Nexunt
B oKonocepAequﬁ CymMKe, Of pa3OBaHHOﬁ COeANHUTENBbHOU TKaHbIO. Ee
BHYTPEHHAA NOBEPXHOCTb BbIAENAET XNAKOCTb, yMEHbLUAKLWYIO TPeHue npu ero
cokpallieHnAx. OCHOBHYI0 YaCTb CTEHKM cep/iLia NPeACTaBAAeT MblLUEYHbIN CNon,
NOKPbITbI ~ BHElWHeN W BHyTPeHHeW 060s04YKaM1,  06pPa3oBaHHbIMM
COOTBETCTBEHHO COEAINHUTENbHON U SNUTENNANbHON TKaHAMK. Yem Gonblue
Cuna cokpaleHwil, Tem 6onblue pa3BuUT MbileYHbI coi cepala. Hanbonblas
TONMWKWHA CTEHKNW B NIEBOM XenyAouke, HaumMmeHblaa — B npeacepauax.
Cepne\maﬂ Mbllwla CnocobHa ~aBTOMATUYECKN PUTMWYHO COKpaLWaTbCA,
6narofapa MMNynbcaMm, BO3HMKalOWMM B CaMOM Cepfle, He3aBUCUMO
OT BHELUHUX BO3AeNCTBUIA (aBTOMaTUA CepaLa).

CepieuHble  MONYNyHHblE — KnanaHbl Ha BbIXOJE U3 Keny/JoukoB
obecneunsaioT OqHOCTOpOHHVII;i TOK KpOBM W3 CepAua B aopTy U JIEroYHyio
aprepuio. OHW COCTOAT 13 3-X CTBOPOK, UMELWNX BUJ KapMaLLKOB, O6paLL[eHHbIX
B npocBeT cocyaa. peacepansa U xenyaouku coefjiHeHbl Apyr C Apyrom
OTBEPCTUAMU, OCHALLEHHbIMW CTBOPYATbIMKM KnanaHamu. B neBon vactn ceppua
HaXOANTCA /1BYCTBOPYATHIN KnanaH, a B NPaBoii — TPEXCTBOPYaTbIN KnanaH.
KnanaHbl npuKpenieHbl K CTEHKaM CyXOXW/IbHbIMA HUTAMU C COCOYKOBbIMWU
MbllWyamn N obecneuynBaoT TOK Kposn w3 npencepqmﬁ B XKenyaouku,
NpenATcTByA 06paTHOMY TOKY KPOBU NPV COKPALLEHNM XKeNyA0UKOB.

Pa6ora cepaua
Cepfile B COCTOAHUM MOKOA COKpallaeTca C vacTtoTol okono 70-80
YAApoB B MUHYTY. CepAeuHblil LMK COCTOWT W3 COKpaLLeHUA Mpefcepawii,
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COKpaLLeHNa XeJlyJIOYKOB 1 mocneaylowero paccnabneHna npeacepaui
n xenygoukos. CokpalleHue npeacepaun anutca 0,1 cek, cokpaileHne
*enynoukoe — 0,3 cek. KpoBb 3axnonbiBaeT noj AaBieHnem CTBOpYaTbie
KnanaHbl 1 yCTPEMAAETCA B a0PTY 1 IETOUHYI0 apTepuiio, OTKPbIBaA NOAyyHHble
KnanaHbl. Paccnabnenune cepaua anutca 0,4 cek. Kposb cB060AHO npuTekaeT
13 BEH B NPefICep/AVA 11 OTTYAa B XKenyA0UKM. MoflyNyHHbIe KnanaHbl B 3T0 Bpems
3aKpbiThl. YnpasnsaeT paboToii cep/lla BereTaTBHanA HepBHaA cuctema. Hepsbl
CAMNATUYECKOrO OTAENa YCUNNBAIOT YacTOTy W CUMy COKPALLEHNI cepfieuHom
MbllLbl, MapacumnaTueckue Hepsbl (6ryxpaaiolume) 3amepansioT paboty
ceppaua. [leATenbHOCTb Cepilia HaXOAUTCA TaKxke MoJj BAAHNEM ryMOpasbHOM
perynauumn. Tak, ropmMOHbl afpeHaniH 1 TUPOKCUH YCUNMBAIOT COKPaLLeHna
ceppua, a NoBblLEHe KOHLEHTPaLWI B KDOBU aLLeTUIXONMHa TOPMO3UT paboTy
cepaua.
Japnenne KpoBy B COCyfrax

JIBUKeHMe KPOBU NO COCYyAaM 3aBUCUT OT CO3[JaBaeMoro cepaLem AaBneHuna
N COMPOTUBNEHNA CTEHOK COCY[J0B TOKY KpOBW. [laBneHve B aopTe B MOMEHT

COKpalleHnA Xenyao4vkos cepaua TCA MaKC aprTe|
[laBneHvem, a BO BpeMA paccnabneHus XenyaoukoB — MWHMMAabHbIM
apTep it . Ha KPOBAHOrO [jaBNeHnA BAWAIOT

NPOCBET KPOBEHOCHBIX COCY/10B, BA3KOCTb KPOBY, KONMYECTBO LINPKYNNpYyoLLei
B cocynax kposu. o Mepe yfjaneHua oT cepjjua laBneHne KpoBu yMeHbllaeTcs
I CTAHOBWTCA HaUMEHbLIMM B BeHaX. PasHOCTb Mex/y BbICOKWM AaBneHnem
KpoBn B aopTe U HU3KUM [aBneHnem B MNONbIX BeHax obecneunBaet
Hen| eprBHbIVI TOK KpOBM Nno cocyaam.
3A40pOBbIX I'IIOIJEVI B COCTOAHWN TMOKOA MaKCMManbHOe KpoBAHOE

AaBfeHVe B MIeYeBOW apTepun COCTaBnAeT B HOpme oKono 120 mm. pT.
CT, a MUHUManbHoe — 70-80 mMMm.pT.cT. CToiiKoe MOBbIlEHNE KPOBAHOIO
AaBneHnA B COCTOAHMW MNOKOA OpraHn3mMa HasblBaeTca I'I/II'IEpTOHI/IeVI,
a ero MOHWXeHWe — rUNoTOHMEN I'Ipm d)VI3I/N€CKI/IX Harpyskax v CUnbHbIX
SMOLMAX A ol A. Hoy wa g ocyujecTBnaeTca
3a CcyeT camoperynayun. 0praHVl3M C NOMOLbIO HEPBHbLIX WU TFyMOpanbHbIX
MEXaHN3MOB MOXET MEHATb YaCTOTy COKpalleHnAa cepnequﬁl MbILWUbI, CyXKaTb
UM paciiMpATb COCYAbl, BNAA TeM CaMblM Ha /laBfieHne KPOBU B COCYAaX.

flynbc — 370 puTMnYeckoe KoneGaHne _apTepuanbHoi  CTEHK,
BO3HMKawoLWee npu Kaxaom cokpauleHuu cepaua. Mo nynbcy MOXHO Yy3HaTb
KOnnM4yecTso COKpaLI.LeHVIﬁ cepaua B MUHYTY. LKOPOCTb TOKa KPOBW B apTepuax
N Kanunnapax pasHas. B KanunnAapax KpOoBb TeYeT 3HAaUYMTeNbHO mMeaneHHee,
6narojapa Yemy OCYLECTBNAITCA OBMEHHble NPOLECcChl Mexay KpOBbio
1 TKaHAMU.

IbixaHne

ﬂleaHl/le — 310 COBOKYMHOCTb npoueccos, oﬁecneqmsa»ou.lmx
noctynineHne B OPraHUsM Kucnopopa v yaaneHwe U3 Hero yrnekucnoro
rasa, o6pa3oBaBlIErocs B Mpomecce 61ONOrMYeckoro oKUcieHuA. OpraHbl
NbIXaHVUA — HOCOBaA NONOCTb, HOCOMNOTKA, FOPTaHb, TPaxes, OPOHXM 1 Nerkue
o6ecneunBaloT LMPKYIALMIO BO3/lyXa 11 ra3006MeH.

Hocosas nonocTb aenntca KOCTHO-XpﬂLLLeBOIh neperopoqkoﬁ
Ha [Be NONIOBUHbI. BHyTpeHHﬂﬂ NOBEPXHOCTb ee W3BUIUCTaA, YyBNaXHeHa
CU3blo U 06UNbHO KpoBOCHabxaeTcA. Cnv3b COAEPXUT GakTepuuUAHble
BellecTBa, 3a7epPXnBaeT U 06e3BPeXMBaeT Mbilb W MUKPOOLI. PecHUYHbIA
SNUTeNUil 3a[IePXKMBAET 11 BLIBOAWT MbiNb Hapyxy. MpoxoAallas no cocyaam
KpOBb corpesaeTt BFlhIXathll;l BO34yX. B cTeHKax HocoBoW MonocTn HaxogATcAa
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uyBCTBA Knetku, e , NPV KOTOPOM VHOPO[Hble
YacTuLbl yoanawTca n3 HOCOBOW NONOCTN Hapyxy.

rOpTaHb CNyXuT  AnAa  npoBefeHnAa BO3AyxXa B Tpaxew, a Takxe
ANA 3ByKooGpasoBaHuA. Mexay nepefHUM U 3afHUM XpALWAMW ropTaHu
HaTAHYTbl FO/IOCOBbIE CBA3KM, 0OPasyloLne ronocoByio Wenb. 3ByK BO3HMKaeT
B pesynbTaTe KoneGaHusA roflocoBbIX CBA30K NPV Bbl0Xe. TeMbp ronoca 3asncut
OT ANIMHbI CBA3OK N CUCTEMbI PE30HATOPOB MOJIOCTN PTa, HOCOIIOTKN U HOCa
N NONOXEHNA A3bIKa, I'y6 M HWKHEN YenocTu. BBery roptaHb coefiuHeHa
C HocornoTkoi. lMpu npornatbiBaHMK NULLKM BXOA B Tpaxelo pednekTopHo
3aKPbIBAETCA  HA/IFOPTaHHWKOM. BHYTpPeHHMEe CTeHKU ropTaHu MOKPbITbl
CAM3MCTON OBONOUKON 1 COflepXaT UyBCTBU KneTku,

Kawenb, — pe3KV|I7I BblAOX NpW NonagaHn NHOPOAHbLIX Ten.

Tpaxea npeactasnAeT coboil TPyOKy, CTEHKM KOTOPOW 0bpa3oBaHbl
XPALWEBbIMU NONTYKONbL@AMW. 3aAHﬂH CTeHKa npuneraer K nuwesoay v Coaepxnt
MblleyHble BONOKHa. CTEHKM ee Takke BblCTNaHbl PECHUYHBIM CTN3NCTbIM
anutenuem.

Tpaxes BeTBUTCA Ha ABa 6poHXa. B nerknx GpOHXM Takxe BETBATCH,
obpasys «6poHXManbHoe AepeBO», Ha KOHUYMKAaX BETOK KOTOPOro HaxopAaTca
Menbyaiilune neroyHble ny3bIpbKN — anbBeorbl. AnbBeonbl 3anonHALTCA
BO3[lyXOM npw BAOXe. CTEHKU 1X BbICTNIaHbI OAHOCHOIthIM NNOCKNM 3NUTENTNEM,
NOKPbITbIM TOHKOW MNeHKomn BellecTBa, NPenATCTByOWEro wux cnagaHuio.
AnbBeOnbl ONNETeHbI ryCTO CETbIO KanunnAapos. Yepes nx CTeHKM coepluaeTca
ra3oo6meH. Jlerkme noKpbiTbl 060/104KOM — NEroYHON NNEBPON.

Ta3006MeH B IETKMX U TKAHAX

[a3006meH B nerkinx npovicxoant nytem anddysun. Knucnopop yepes ToHkne
CTeHKW anbBeoN W KanuinAapoB NOCTynaeT 13 BO3/lyXa B KPOBb, a YrNeKNCbli
ras u3 Kposu B BO3AlyX. [Inddy3nsa rasos NPONCXOANT B pesysibTaTe pasHOCTY
UX KOHLEHTPaLWil B KPOBM U B BO3flyXe. KUCNOPOA MPOHNKAET B SpUTPOLIUTDI
M COeAVHAETCA C  reMOrNOBUHOM, KPOBb CTAaHOBWTCA — apTepuanbHou
V HanpaBniAeTCcA B TKaHN. B TKaHAX MPONCXOAUT 06PaTHBIV NPOLIECC: KNCIOPOZ,
3a cueT Auddy3nn NepexoanT N3 KPOBM B TKaHW, a yrNeKNCbli ras, Hao6oporT,
nepexoauT U3 TKaHel B KPOBb. JTO MPOMCXOAUT [0 TeX Mop, noka. X<
KOHLEHTPALWI He CPaBHAIOTCA.

MusHeHHas emkocTb nerkux (PKEJT) BK/YaeT [ApIxaTesbHbll 06bem,
pe3epBHbIf 06bEM BOXa 1 PE3ePBHbI 06beM BbIA0Xa. [lbIXaTesbHbIM 06beMOM
Ha3bIBalOT KOMINYECTBO BO3/lyXa, MOCTYMAlOLIEro B ferkue npu OfjHOM BjOXe.
B nokoe oH paBeH NpumepHO 500 cM* 1 COOTBETCTBYET 06bEMY BbIAbIXaEMOrO
BO3lyxa npu Bbigoxe. ECu nocne CnokoiHOro BAoxa czenatb YCUNEHHbI
[OMONHUTENbHBIN BAOX, TO B NErkiMe MOXeT NOCTyNuUTb [OMONHNTENbHO 1500
CM’ BO3lyxa — 3T0 peseps obbema Bfioxa. [1ocne COKOMHOTO Bbl0Xa MOXHO
NPy MaKCUMarnbHOM HanpsXeHUU BbIJOXHYTb ewe 1500 cm® Bo3gyxa — 3TO
pe3sepBHbIi 06bem. Takum 06pasoM, KWU3HEHHAA eMKOCTb Nerkux — 3TO
Hanbonbllee KONMMYECTBO BO3JyXa, KOTOPOE YEeNioBEK MOXET BblJOXHYTb
nocse camoro riny6okoro Baoxa. OHa npumepHo pasHa 3500 cw®. XKEJ1 bonblue
y CMOPTCMEHOB, Yem y HETPEHWUPOBAHHbIX JIOAeN, U 3aBUCUT OT CTeneHu
pasBuUTUA rPyAHON KNeTKKM, OT nona u sospacTta. Mopg ennaHnem kypenus XEJT
CHWXKaeTcA. [laxe nocie Camoro MakcuMasbHOrO BbiAOXa B NETKNX BCerja
OCTaeTC;l) HEMHOTO BO3/lyXa, KOTOPbIN Ha3blBAeTCA OCTATOUHbIM 0GbEMOM (OK.
1000cm?).

JlbixaTebHble ABVKEHUSA
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nOI'IEpeMeHHOe yBennuyeHve wn ymeHblueHue obbema rpy/:(Hoﬁl KneTtkn
oﬁycnaneHo PUTMNYECKMMWN COKPALLEHNAMU [biXaTeNbHbIX MbIlL. I'IpV| 3TOM
NPONCXOANT BEHTUNALWNA NEerkux. HeDﬁXO,ClVIMhIM ycnosmem ocCylecTBneHna
AblXaTeNbHbIX ‘:lBVI)KEHVIPI ABNAETCA repMeTUYHOCTb nneBpaanoPl nonocTn
(NneBpanbHOM _Wenn), KoTopaa HaXOAUTCA MEX[y JIerOYHOW MneBpow
1 IPUCTEHOYHO MNIEBPOIA 1 3aMONHEHA XUAKOCTbIO.

Perynsanms aprxanus
[lbIxaTenbHbIi UEHTP HaXOAWTCA B MPOAJONroBaToM Mo3re. Yepes Kaxable
4 cek B [AbIXaTeNbHOM LIEHTpe aBTOMATUYeCKN BO3HMKAT BO30OYXAeHUA,
obecneyvBalouie 4YepeaoBaHMe B/OXa W BblAOXa. [lbIXaTeNbHbI LIEHTP
ABTOMAaTUYeCKWN perynnpyeT Takxe 4actoTy n I'ﬂyGI/lHyFlhIXaTeanbIX L[BVI)KQHI/IVI.

IInmesapenne
MuuieBapeHre — 3TO NPOLIECC  MeXaHUYeckoi 06paboTki Nty
B MWlIEBApUTENbHOM  KaHane, ee  ¢epmeHTaTUBHOe  pacliensieHne
Ha 6osiee NpocTble NUTaTeNbHble BeWecTsa, CNOCO6HbIe BCACbIBaTLCA B KPOBb.
OCHOBHbIMU BeLecTBamMu, BXOAALMMI B COCTaB MPOAYKTOB, ABNAITCA 6enku,
KUPbI, YTNEBO/ibl, BUTAMUHbI, MUHEPasibHble CONK 1 Boja.

DYHKIMN IIEBAPUTETHHON CUCTEMbI

< pABuratenbHas ~ (nep ) , NpC e
M0 NLEBAPUTENLHOMY TPaKTY NLLn);

+ CeKpeTopHas (CUHTE3 1 BblAe/IeH e NNLLEBaPUTENbHbBIX COKOB);

+ BCacblBaTeNbHaA (06ecneyeHne nepexosja NUTaT. BELECTB 13 KMLLeYHMKa
B KPOBb 1 IUMQy).

MuuieBapuTenbHas CUCTeMa COCTOUT W3 MWILEBAPUTENbHOTO  KaHa/la
W nuueBapuTenbHbIX enes. uljeBapuTesbHbI KaHan BKiloyaeT B cebs

OTOBYIO MOJIOCTb, FOTKY, MULIEBOZ, KENYAOK, TOHKIIA 1 TONCTHINA KUWEUYHUK.
NULEBAPUTENbHBIM Kefle3aM OTHOCATCA CIIIOHHbIE XKene3bl, MOAKeNyAouHanA
*enesa 1 neyeHb.

B poTOBOi MONOCTM HaxoAATCcA 3y6bl, A3bIK, C/IOHHblE Kenesbl. 3ybbl
pacronoxeHbl B lyHKax YemiocTeit. Y B3pOCiOro yenoseka Ux 32; Ha Kaxmioi
YenioCTM HaxoAATCcA 4 pesua, 2 Kiblka, 4 ManbiX KOPeHHbIX U 6 60mblnx
KOPEeHHbIX 3y60B. 3y6 COCTOMT 13 KOPOHKW, WENKU U KOpHA. BHyTpu 3yba
VIMEeTCA MofloCTb — Myfibna, KyAa BXOAAT HEPBbl U KPOBEHOCHbIE COCY/bl.
Teepaoe BelwecTso 3y6a — AEHTUH NpefCTaBAeT COBON BUAOUIMEHEHHYIO
KOCTHYlo TKaHb. CBepxy 3y6 mMOKpbIT 3manblo. B poToBOit  nonoctu
OCYUIECTBAAETCA HayaslbHOE pacliennieHue yrnesofos depmeHTaMn CIloHbl,
aKkTUBHbIMK B CnabouienouHoit cpee. CrioHa BbieNAGTCA Tpems Napamu
CTIOHHbIX KeNe3: OKOJIOYLWHbIMM, MOABA3BIYHBIMA 1 MOAUYENIOCTHbIMA. [nlja
[eiCTBYeT KaK pasfjpaXutesib Ha HePBHble OKOHYaHWUA CIN3UCTON 0BONOUKN
pTa, OT KOTOPbIX BO3DY/ieHVe NepeaaeTca B NULIEBON LIEHTP rONIOBHOTO MO3ra,
1 aKTNBN3MPYeT paboTy OPraHoB NuLLeBapeHs.

M1uieBon  KOMOK, MPOMUTaHHbIA  CAIOHON, NoMmajaeT B Xenyaok
B pesynbrate pedrieKTOPHOro akta MIoTaHUs, NPU KOTOPOM HaAropTaHHWK
OMyCKAeTCA U 3aKpbiBaeT BXOA B ropTaHb, MArkoe HEGO MOAHMMaeTCA
1 3aKpbIBaeT HOCOIOTKY, MWLLa NPOTaNKMBAeTCA B NULIEBOJ, CTEHKU KOTOPOTO
BO/HOO6PAa3HO COKPALLAIOTCA U MPOABUTAIOT MIALLY B XKeNyaoK.

Kenynok — MelikoobpasHoe pacliMpeHne’ nNuuieBapuTeNbHOro TpakTa.
OH BMelaeT OKoMo 2-3 N nNuwu. B ero cCTeHkax pacnonoeHbl enesbl,
OfHM W3 KOTOPbIX BbIAENAKT XeNy[OuHbi COK. OH COAepXuT pepmeHT
nencuH, paculennaowmin - 6enku A0 nonunentupos. [ipyrve  kenesbl
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BbIPabaTblBalOT KNCIIOTY, CO3/1aloLLyI0 KMCNYIO CPefly B KeNyfke 1 yrHeTalowlyto
MUKPOOPraHn3mbl, MoMaBlie B Xenyaok. HekoTopble "KNeTkn causucton
060MIOUKM XKeNyfika CeKPETUPYIOT CNN3b, KOTOpas 3alyuiaeT CTEHKM XKenyaka
OT AeiicTBNA pEPMEHTOB 1 CONAHON KNCOTbI. [lanee nuLia B BIAE NOMYXNAKOI
KallmLbl NOPLMAMI NPOTA/IKNBAETCA B ABEHAALATANEPCTHYIO KMLLIKY.

[lBeHapLaTMNepCTHasA Kuwka umeet AnnHy 25-30 cm. B Hee oTKpbiBatoTcA
NPOTOKN MOKENYAOUHON »Kenesbl U nedeHn. [loaxenynouHaa »xenesa
BbIPabaTbiBaET FOPMOH WHCYMH, MOCTYNAlOWMI HEMoCPeACTBEHHO B KPOBb,
V nuuieBapuTenbHble GepMEHTbI, yuacTBylolve B AanbHeliliem paciuenieHum.
Moa BAvAHMEM depmeHTa TPWUMCWHA NPOMCXOAWT pacuiennieHne 6enkos
10 aMUHOKNCNOT. [lpyrue GepmMeHTbl y4acTByioT B pacliienfieHnin HyKNenHOoBbIX
KNCAIOT, YrNeBOfI0B U KI1POB.

MeueHb ABNAETCA caMol KPYNHOW Xene3ol Hawero Tena. OHa ApnAeTca
«rnaBHOW XMMUYecKoii nabopatopueit» opraHnsma. B neuern obesspexmsalorca
ANOBUTbIE HU3KOMONEKYNAPHbIE BEleCTBa, NOCTynaloujre ¢ KPoBblo. MeyeHb
BblpabaTbiBaeT xenub, KOTOpas HakanaMBaeTcA B XeNYHOM Mys3blpe W 3aTem
nocTynaeT B fiBEHALATUNEPCTHYIO KNLLKY.

TOHKasA KuwKa MeeT AnuHy 5-6 M 1 06pasyeT B GPIOIHON NONOCTU NETN.
B cM3ncTon 060M0UKE TOHKOW KWLWKU MMEETCA MHOTO XKenes, BblAensiowmnx
KuLweyHbl cok. Cnusnctan o6onouka o6pasyeT BbIpOCTbl — BOPCUHKU. BHYTpu
UX HaxoAATCA KPOBEHOCHbIE U NuMdaTUUeckne Kanuniapbl i Hepebl. KnpHble
KUCNOTbI U FNLEPVH 13 NONOCTY KUMLIEYHUKA MEPexofaT B dnuTennasnbHble
KNEeTKN BOPCUHOK, rie 13 HUX 06pa3yloTcA xapakTepHble AnA YeNoBeyeckoro
OpraH13Ma MoNeKyJibl XI1POB, KOTOPbIe 3aTeM BcacbiBaloTca B iumdy 1, Npoiias
6apbep 13 NIMMATUYECKNX Y30B, MOMAAAIT B KPOBb. AMUHOKNCIOTI, 1l0KO3a
1 pyrvie nuTaTeNbHbIe BeljecTBa BCacbiBAlOTCA B KPOBb, KOTOpas cobupaetcs
B BOPOTHYIO BEHY 1 MPOXOANT Yepe3 neyeHb, rae 0be3sapaxmnBaloTca AfoBMUTbIE
BellecTsa.

B ToncToi Kuike BcacbiBaeTca Bofa 1 GOpMUPYIOTCA KanoBble Macchl. 3aech
NPONCXOANT NepeBapuBaHe KNeTuaTK1 C MOMOLLbIo G6aKTepuit, paspyLuaiolmx
060104KM PACTUTENbHDBIX KNETOK, a TakKe OCYLECTBAACTCA CUHTE3 BUTAMUHOB
rpynnbl K 1 B. Mocne BcacbiBaHWA NULy B KPOBb HaunMHAETCA rymoparbHas
perynauua nuesapenna. Cpeu NUTaTeNbHbIX BEWeCTB eCTb 6ruonornyeckn
aKTVBHble BeL|eCTBa, KOTOpble, BCaCbiBasACh B KPOBb, aKTUBM3NPYIOT paboTy
XeNyAoUHbIX xene3. OHU HaUNHAIT YCUNEHHO BbIENATb XeNy[OUHbIA COK,
4TO ObecneumBaeT AnNTeNIbHOE COKOOTAENEHNE,

PasMHOXeHIe Ye/IoBeKa

Yenosek, Kak 1 BCE XMBble OpraHN3Mbl, CNOCOBEH K BOCMPOU3BEACHNIO, T.
€. K COXpaHeHWio 11 NPO/O/KEHNIO CBOEro Buia. PasMHOXeHMe npoucxoanT
NosIoBbIM CMOCOGOM, MPY KOTOPOM MONOBbIE KNETKU CAMBaloTca 1 obpasyioT
3UroTy, Aalollylo Hauyano HOBOMY opraHusmy. CTpoeHue MOnoBbIX KNETOK
yenoBeka nofgpobHo onucaHo B pasgene «Obuwaa 6uonorus». [onosbie
KNeTKN BbIPabaTbiBaloTCA B CEMEHHWKAX MYXCKOTO OpraHu3ma U AnYHMKax
KEHCKOro opraHn3ma. CeMEeHHUKN pacronoXeHbl B HapYyXHOM KOXHOM
MelLIoyKe — MOLOHKe. OT HIX 1 OTXOAAT CemMABbIBOAALLNE NPOTOKY, Bnagaloujne
B MOYeCnycKaTeNbHbIi KaHan. B cemeHHMKax 06pasyioTca MyxcKie nonosble
KNeTKN — CrepmaTto30nabl 1 My>KCKUE M0JI0BblE FOPMOHbI. KeHCKIe nonosble
Kenesbl — ANYHMKM PAcroNoKeHbl B GPIOWIHON NoMocTu. B HUX obpasyiotca
ANLEKNETKN 1 KEHCKNE MOJOBbIe FOPMOHbI. K AYHMKAM NOAXOAAT MaTouHble
Tpybbl, MO KOTOPbIM ANLIEKNETKa NepefBUraeTca Mpu MOMOLUM PECHUYHBIX
KNeToK B MaTKy.
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C'rap,ym PasBUTHA YelOBEKa
Ha uetsepToii Hegene y 3apoAbllwa ANVMHONM 3 MM MOABAAIOTCA 3auaTkn
KOHEYHOCTEN, NO3XKe — 3auaTKn MN1a3, HOCa, 3aTeM HauuHaeT NynbCupoBaTh
cepaue n yCKopAaeTca passutune KOHeuyHocTei. ﬂl‘ll/lHa 3apojplwa gocturaet 15
MM.

Ha 7-8 Hepene ¢opMMpYIOTCA OT/eNbHble CTPYKTYpbl Tena: rpyaHas
KneTKa, roflosa, HoC, rasa, yluu, nanblibl PyK 1 Hor. [innHa pocTuraet 2,5 cm.
C 3TOr0 MOMEHTa OH Ha3blBaeTcA nnofaom. K Tpem mecalam BHyTpuyTpobHOro
pa3BuTUA GOPMUPYIOTCA MOUTW BCE OpraHbl, K 4,5 Mecauam npocnyLmnBaoTca
COKpaLLeHVa cepaua nioaa, YacTota KOTOPbIX B 2 pasa Bbille, YeM Y MaTepu.
HopmanbHasa 6GepemeHHOCTb npopomxkaetca 270-280 cyTok (9 mecAueB)
1 3aKaHuYMBaeTCA poxaeHnem pebeHka. Hauano pofjos CBA3aHO C BbieneHnem
rOpMOHa runodu3a OKCUTOLMHA, Bbi3bIBAIOWIErO CUIbHOE COKpaLlleHNe MbiliLf
MaTku 1 6pioliHoro npecca. Y pebeHka nnaleHTapHoe KposoobpalleHvie
3aMeHAETCA IETOYHbIM, O YeM CBUIETENbCTBYIOT MepBble KpUKM. Yepes 20 MuH
nnaeHTa OTAENACTCA OT MaTKM 1 BMECTe C 060/104KaMM M0Aa BbIXOAUT Hapy»Ky.

MepBble 4 Hefeny pasBUTUA NOC/E POX[AEHUA Ha3blBAIOT MEPUOLOM
HOBOpOXfeHHOCTW. Cneaylolme MecAlubl 0 rofa HasblBaloT rPyAHbIM
nepuofom, ¢ 1 roaa Ao 3 nNeT — AceNbHbIM NEPUOAOM, C 3 NeT Ao 6 net —
[OLLIKONbHbBIM NEPUOAOM, C 7 fIeT 10 18 NIeT — LKOMbHbIM NePUOAOM.

Boigenenne

Ob6pasoBaBiuveca B npouecce ob6MeHa BeL|eCTB KOHEUHble MNpoAyKThb
pacnafa, ABnAOWNECA AROBUTBIMM ANA OPraHW3Ma, yAanalTcAa U3 Hero
Uepes MOoYKM, KOXY, NOTOBbIE XeNe3bl, NIerkie 1 KULIeYHUK.

Moukn MrpaioT rnaBHylo posib B 3TOM Mpolecce, BblBOAA M3 OpraHv3ma
MOUYEBMHY, MOYEBYIO KCIOTY, M36bITOK BOAbI, COMeN 1 T.4. B pesynbrate pa6oTbl
noYeK KPOBb OUMLIAETCA W COXPaHAET CBOM COCTaB U (U3MKO-XMMUYECKNE
CBOVICTBA. OT BOTHYTOW CTOPOHbI MOYKN OTXOZAT MOYETOUHWKIA, MO KOTOPbIM
MOUYa CTeKaeT B MOUeBOW My3blPb — eMKOCTb 11 HAKOM/IEHMA MOUM, IMEIOLLYI0
TONCTble MblleYHble CTEHKU. B BOpOTa KaXfjoil MOYKW BXOAWUT MoueuHas
apTepus, a BbIXOAAT MapHble MOYeyHble BeHbl U MOYETOYHUK. BeHbl HecyT
OUMLIEHHYIO OT XMAKMX MPOAYKTOB pacriajja KpOBb B HUXHIOIO MOMYI0 BeHY.

B nouke pa3nunyaloT HapyKHbIii KOPKOBBIV CNIOW U BHYTPEHHII MO3TOBOM
Cnoii. B KOPKOBOM Cfl0€ Pacnono)eHbl NOYeYHble eanHULbl — HeppoHbl. Vx
HaCUNTBIBAETCA B KaX A0 NOUKe OKONO T MiH. OH 06pa3oBaHbl KanUANAPHBIMM
Kny6ouKami 1 PacronoXeHHbIMA BOKPYr HWX Kancynamu C W3BUTbIMK
KaHanblamu. CTeHKM Kancyn COCTOAT U3 BYX PAAO0B SNUTeNMNanbHbIX KNeTOK CO
weneBnaHbIM MPOCTPAHCTBOM MEX/Y HIMW, OT KOTOPOTO HaUMHAETCA U3BUTON
KaHarnel. KpoBb B KanunnApHbiil Knybouek nocTynaeT no mpuHocawei,
a noknaaeT no BblHOCAWEN apTepuone. BblHOCAlWaA apTepuona BHOBb
pacnafaetca  Ha KanuanAapbl, OMeTaloliMe W3BMTON  KaHaneu. Takum
06pa3om, KpoBb MPOXOANT CHayana Yepes KanuinapHblii Knybouek, a 3atem
uepes KanuaApHYIo CeTb BUTOrO KaHanblia.

B KanunnapHbIx Kayb6oukax KpoBb TeuyeT nof Gonblmm AaBfieHrem, Yem
B IPYruX Kanuinapax, Tak Kak BXOAAWWA COCY/ wupe BbixoAAwero. CTeHku
KanunnAapoB NPomnycKatoT B Kancysly U3 Nnasmbl KDOBU BOAY C PaCTBOPEHHbIMU
B Hell CONAMM, 3alePXNBas KNETKN KPOBY 1 KPYMHbIe MONeKy bl 6enkos. 3ToT
bunbTpaT ABNAETCA NEPBUYHON MOYOW, OHa COAEPXUT MUHEepasnbHble Conu,
FOPMOHbI, BUTAMUHBI, aMUHOKWCIOTbI 1 [iPYre COEAMHEHUA, HEOBXOANMblE
opraHusmy.

V3 Kancynbl nepBuYHaA Moya NOCTynaeT B U3BMTON KaHaneu. Ero cteHkn
peabcop6upyloT BOAy U HeKoTOpble Apyriie BellecTsa: MioKosy, BUTaMUHbI
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v gp. B pesynbrate obpasyeTcAa BTOpUYHas Moua, NpejcTaBnAloWan
ool KOHLEHTpUpOBaHHbIi PacTBOp COnel, a Takke MouyeBUHbl. OHa
CTeKaeT B MOYEUHYIO IOXaHKY — HeGOMbllylo MONOCTb B MOYKax, OTKyAa
NO MOYETOUHMKaM MOMajaeT B MOYeBOil Ny3bipb. Yepes MouencrycKaTenbHbIi
KaHasn 13 MoYeBOro Ny3blps MOYa yaAanaeTca Hapyxy.

Kosxa

Koa — Hapy»Hblil NOKPOB Tena, KOTOpbIi 06ecrneunBaeT TemnepaTypHyio,
6onesylo, 0CA3ATENbHYI0 UYyBCTBUTENLHOCTb, MPENATCTBYET MPOHUKHOBEHMIO
MUKPOGOB 1 ANOBUTHbIX BeLeCT8 B OpraHW3M, NpPefoXpaHAeT —ero
OT MeXaHWYeCKnX MOBPEeXAEHN, BbINONHACT QYHKLMIO TepMoperynauum,
BblenAeT BpeAiHble Ana OpraHuama NpoayKTbl MeTabonmsma.

Koa coctounT 13 AByx cnoes. HapyHbli CI0M Ha3blBaeTCA SMUAEPMIUCOM,
a bonee rnyboknii — [epmon, cobCTBEHHO Koxel. KneTku BepxHero cnos
MIOTHO MpuneraoT Apyr K Apyry n oporosesatoT. Wx cnoii Hambonee Tonct
Ha No/OLWBaX HOT 1 Ha NlafioHsAX. POroBoii Coii BbINONHAET 3aLNTHYI0 GYHKLO.
Bonockbl 1 HOrTM — NpOU3BOAHbIE POTOBOrO CflosA 3nuaepmuca. bnaronaps
€ro KrneTkam,- CMoCOBHbIM JeNUTbCA, OHK PacTyT HenpepbiBHO. B 6azanbHom
Cloe 3NnaepM1ca HaxoAATCA MUTMEHTHbIE KNETKM, OT KOTOPbIX 3aBUCKT LiBeT
Koxw, T. K. B HWX BbipaGaTblBaeTCA MUIMEHT MeNaHuH Noj BO3AeNCTBUEM
YNbTPadroneToBbIX Nyyeit.

[lepmMa  COCTOMT 13  KNETOK 1 MHOFOYUC/IEHHbIX — NepenneTeHnit
KOJNIareHOoBbIX BOJSIOKOH, AeNaloWnx KOXy 31acTU4HOM. B aepme HaxopaTca
BOJNOCAHbIE JYKOBULbI, MOTOBbIE Kenesbl, CaNbHble Xenesbl, KPOBEHOCHbIE
1 niumdaTyecKne Cocyabl U PeLienTopbl.

epe3 NOTOBble enesbl YAanAlTCA XWAKUE NPOAyKTbl MeTabonn3ma.
Mo cocTaBy NoT 6130K K cOCTaBy MouW. [OTOBbIE Xene3bl UMeloT B KNy60UKoB
C BbIBOAHBIMI NPOTOKaMK, BLIXOAALMMM Ha NOBEPXHOCTb KOXU. K BONOCAHbIM
CymMKaM MPUKPENAsioTcA MbllLbl, NogHWMalowme Bonoc. CoKpalyeHue 3Tux
MbILLL| Be/IET K MOABNEHMIO Ha MOBEPXHOCTN KOXM BYropoUKOB («ryciHas Koxan).

CanbHble Kenesbl OTKPbIBAIOTCA MPOTOKaMW B BOJOCAHBIE JIyKOBUL|bI,
BbIAENAA KOXHOe Cano, KOTOpoe CMa3blBaeT KOXy W BONOCHI, Aenas WX
Henpomo 1 anacT 3

Mon  nepmoit  HaxoauTcs — XMpoBas  KneTuaTka, —O6pa3oBaHHas
COEAMHUTENbHbBIMY BOMIOKHaMK, B NET/IAX KOTOPbIX NIeXaT XMPOoBble KneTkn. OHa
BbIMOJIHAET aMOPTU3MPYIOLLYIO U TENNIOU30NMPYIOLLYIO GYHKLMIO.

JKenespl BHYTpeHHel CeKpermn

TymopanbHas — perynauma  QYHKUMI — OpraHusma  OCyllecTBnseTca
C MOMOLLBIO XMMWYECKIX BELIECTB, BbIPabaTbIBAEMbIX B Pa3NiHbIX OpraHax
M TKaHAX, W KPOBbIO Pa3HOCMMbIX MO BCeMy opraHusmy. Cyulectsyer
pAf, Kenes BHYTPEHHeN CeKpeLuu, KOTOpble BbipaGaTbiBaOT BELECTBa,
CreunanbHo NpefHasHaueHHbIe A PEryNAaLumu — ropmMoHbl. TOPMOHbI — 3TO
BbICOKOMONIEKY/IAPHbIE  aKTUBHbIE BELIECTBA. HWUTOXHOE WX KONNYeCTBO
OKa3blBaeT MOLHOE BO3/1e/CTBIE Ha IGATENIbHOCTb ONPe/eseHHbIX, OPraHoB.

MompkenyjouHan xenesa BbINONHACT ABOAKYIO dyHKLMIO. OfHN ee KneTKn
BbIPaGaTbIBAOT MULIEBAPUTENbBHBIA COK, KOTOPbIA MO BbIBOAHBIM NPOTOKaM
NOCTYNaeT B KUWEYHUK, APYrUe KIeTKM BbIpabaTbiBAalOT FOPMOH — WHCYNMH,
NOCTYNaloWMA NPAMO B KPOBb. VHCYNUH NpeBpawjaeT M36bITOK rIoKO3bl
8 KPOBU B FMIMKOTEH 11 MOHUKAET YPOBEHD Caxapa B KPOBW. TOPMOH MIOKaroH
[eNCTBYET MPOTUBOMOMOKHO MHCYNMHY. HefoCTaTok WMHCynMHa Bbi3biBaeT
pasBuTue caxapHoro auabeta.
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LLlI/ITOBVIqHaﬂ Kenesa Nexut nosepx roptaHu. Ee FOPMOHbI, B TOM 4uncne
TUPOKCWH, perynupytoT obmeH Belyects. OT NX KONMMYECTBa 3aBUCUT YPOBEHb
ﬂOTpEGﬂeHVIﬂ Kucnopoaa BCeMW TKaHAMKU Tena. He,ﬂDCTaTOHHaﬂ ¢yHKLlI/Iﬂ
Kesie3bl B JeTCKOM BO3pacTe NPUBOANT K PasBUTHIO KPETUHM3MA (3aaepXuBaeTca
POCT U YMCTBEHHOE pa3BUTME), BO B3POC/IIOM BO3pacTe — K 3abonesaHuio
MVKCe/1EMOIA. VI36bITOK FOPMOHOB y B3POC/bIX MPUBOAWT K PasBuTUIO 306a
(6azepoBoit 6onesHu).

Hapnoueunukn  BbipabaTbiBaloT ~ FOPMOHbI,  KOTOpble  perynupyiot
6eKoBbIN O6MEH, nosblWawT yCTOVNVIEOCTb opraHmsma K He6ﬂaf0anﬂTHblM
BO3JENCTBMAM CPe/ibl, PErysMpytoT coseBoil obmeH u ap. B mosrosom cnoe

HafMOYEUHNKOB  BbIPAOATLIBAGTCA TOPMOH — aAAPEHANNH, YCUNMBAKOLNI
cepfeyHble COKPALLEHUA U PerynpyIoUlil YrNeBOfHbI OGMEH.
TMnogus — HWKHAW MO3rOBOVM NPWAATOK, BbiAENAeT B KPOBb

HEeNPOTrOPMOHbI, PErynunpyioljie pocT opraHn3ma, GyHKLMU HaLMoOYEUHNKOB.
M36bITOK COMaTOTPOMHOMO FOPMOHa MPUBOANT K TUraHTU3MY, HE[OCTaTOK —
3amefiNeHmIo PocTa.

TMnoTanamyc BbipabaTbiBaeT HePOrOPMOHbI, —perynupyiolme  paboty
runodusa. Monosble xenesbl (CEMEHHMUKM 11 AVYHIIKN) BbIPabaTbIBAIOT NOMOBbIE
FOMOHbI 1 06Pa3yIoT NONOBbIE KNETKN. My>CKne MooBbie FOPMOHbI OTBEYAIOT
3a pa3BuUTVE BTOPUYHBIX MOMOBbIX MPU3HAKOB: YCOB, 6GOPO/AbI, XapakTepHOro
[INA My>KYNH TENOCIOXKEHNA N HIU3KOTO rofioca. MeHcKue nonoBble ropmMoHbl
perynupyioT pa3BuTie XXEHCKIX BTOPUYHbIX MPU3HAKOB, YNPaBAsAioT NONOBbIMM
umMKnamu, npoTekaHnem 6epemMeHHOCTU 1 POI0B.

HCPBHBH cucTeMa 4eioBeKa

HepsHaa cucTema ob6ecreunBaeT MOCTOAHCTBO BHYTPEHHEN Cpefbl
opraHu3ma. Kpome 3Toro HepBHas cucTema cornacyeT paboTy BCex OpraHoB,
perynvpyeT ux neAaTenbHOCTb, obecneunaeT cokpalleHne Mbiwl. HepsHas
cnctema obecneurBaeT CBA3b OPraHM3Ma CO BHelHeil cpepoil. HepsHas
cncTemMa ABNAETCA  MaTepuanbHOM OCHOBOW MCUXMYECKOW  AeATENbHOCTM
yenoBeKka. HepBHasa cuCTeMa COCTPUT W3 LIEHTPanbHOM 1 nepudepuyeckon
yacTu. K ueHTpanbHoi HepPBHOI CUCTeMe OTHOCATCA FOIOBHOW 1 CMIMHHOI MO3T,
K nepudepryeckoil — oTXOAALME OT HAX HEPBbI N HEPBHbIE Y3/bl, HEPBHbIE
ChneTeHNA N HepBHble OKOHYaHMA, PacronoXeHHble 3a npefjenamn Yepena
1 MO3BOHOUHMIKA.

CNWHHOM MO3r PacronoXeH B MO3BOHOYHOM KaHane v nmeeT Buj TpyoKn
[IMHO OKONO 45 M 1 AMaMeTE‘aM cm. BHYTPY HEro — nosiocTb, 3anojiHeHHan
CMUHHOMO3rOBOW XIAKOCTbI0. Ha NomnepeyHom cpese BUAHO, UTO CMIMHHOI MO3T
COCTPUT M3 HapyXHOro 6enoro BelecTBa U BHYTPEHHEro Ceporo BeljecTsa.
Cepoe Bew|eCTBO COCTOUT 13 TeN HEMPOHOB 1 UMEET Ha MonepeyHom cpese
dopmy 6abouku. benoe BelecTBO 06pa3oBaHO, OTPOCTKAMUN HEPBHDBIX KNETOK,
MOKPbITBIMU MENINHOBOW 000/OUKON, 0GbeAMHEHHBIM B MPOBOAALLNE MYTU.

[0NoBHOI MO3r COCTOMT W3 3aJHEro, CPefHero W nNepejHero Mosra.
OT Hero OTXOAAT 12 nap YeperHo-MO3rOBbIX HEPBOB, W3 KOTOPbIX
3puTeNbHbIe, CNYXOBbIe U 0BOHATENbHbIE HEPBbI ABAAIOTCA UyBCTBUTENbHBIMM,
a oCTafbHble — CMellaHHbIMW. K 3aHeMy MO3ry OTHOCATCA NPOAONroBaTbli
MO3I, MOCT 1 MO3XEUOK.

MpoAoNroBaThii MO3r  BbINONHAET PedNEKTOPHYIO U MPOBOJHNKOBYIO
GyHKUMU 1 ABNAETCA, NPOAOIKEHMEM CMMHHOTO MO3ra. B Hem HaxopaTca
LI@HTPbI [bIXaHA, CePAEYHO-COCYANCTON EATENbHOCTY, 3aLNTHBIX pedneKcoB
(kawwenb, YnxaHue, pBoTa), NULLEBAPEHUA.

Moct ABnAeTCA npofoXeHnem NpofoNroBaToro Mo3ra.
Yepes Hero npoxopaT HepBHbIE MyTu, CBA3bIBAIOWME MEPEeAHNIA, 33AHUA MO3T
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€ NpoAoNrosaTbiM U CIMHHBIM MO3rOM. OT mocTa OTXOAAT CNyXOBble N nnuesble
HepBbl.

Mo3zxeuok pacnonoXxeH nosaau NpoaoaroBaTtoro mosra v Mocta. Moszxeuok
yuacTByeT B KOOPAVNHALMM ABUXKEHWNA, NOAAEPXaHWM NO3bl 1 paBHOBECUA Tena.

CpepHuin MO3r COefIMHACT MepeaHuii MO3r C 3aHUM. 3[ecb HaxoaAaTca
BaXKHble JBUraTe/ibHble 1 UYBCTBUTE/bHBIE HEPBbI, MPOMEXYTOUHbIE LIEHTPbI
06paboTkn  MHbOpPMaLUKM, MOCTYNUBLUEA OT 3pUTENbHbIX U CITYXOBbIX
peuenTopos. ﬂepenHw?l MO3r COCTOUT U3 NPOMEXYTOYHOro mo3ra n 6onbLunx
nonHLuapvu?L

POMEXKYTOUHbI MO3r YacTUYHO oGpabaTbiBaeT MHPOPMALWIO, MAYLLYIO
yepes Hero B Gonblme nonywapna. B HeM HaxofATCA LEHTPbl XKaxnbl,
HacblllleHna, ronoaa, ynpasnslume TemnepaTypoil Tena U BHYTPeHHUMU
opraHamu.

bonbne nonywapuvsa nepeaHero Mo3sra fnoKpbiTbl CEPbIM BEWECTBOM —
KOpoit 6oMbLNX MoyLWapui, KoTopas 06pasyeT MHOXeCTBO CKIaAoK, 60po3a
N U3BUAVMH, yBeNuuMBaloLmX nnolaab Kopbl. CKoMneHna ceporo Belyectsa
HaxopATCA B ry6uHe noaywapuii. 3To NOAKOPKOBbIE AApa.

Kopa 6onblumx nonywapuii — BbICWUMIA OTAEN LEHTPanbHON HepBHOMN
cuctembl. OHa oTBEYaeT 3a BocnpuATne Bcen I'IOCTyI'IalOU.[eI;i l’lHd}OpMaL[VII/I,
3a ynpasiieHnemM BCEMU C/TOKHbIMW MbILLIEYHBIMUY [BVXKEHUAMW. C Hel cBA3aHbl
namATb, peyeBan: U MbICIUTENIbHAA AeATe/IbHOCTb. Kopa Kaxgoro nonywapusa
COCTOUT 3 NOBHOM, TEMEHHOW, 3aTbINIOUHOW 1, BUCOYHOW AONEN.

3aTbiIOYHaA 30Ha KOPbl OTBEYAET 3a 3peHue, BUCOYHaA — 3a BOCnpuaATie
3BYKOB, TEMeHHaA aHann3upyeT MHGOPMaLMio, MOCTYNalollylo OT KOXM,
CyCTaBOB, kocTein. JlobHasn KOpa OTBEeTCTBEHHa 3a COCTaB/ieHWe nporpamm
FlethTBVIIﬁ, C ee pas3suTUemM CBA3aH BbICOKMI YPOBEHb NCUXUKWN Yenoseka. Kopa
nesoro nonywapua obecneunBaet YCTHYIO 1 MNCbMEHHYIO peyb, nornyeckoe
MbllWeHNe, NPaBOro — oTBeYaeT 3a 06pasHoe MbillieHMe.

BereTaTVBHbI OT/ieNI HEPBHOII CUCTEMbI PErYINPYET COCTOAHME BHYTPEHHMUX
OpraHoB B MEHAIILMXCA YCIOBUAX OKPYXalollel cpefbl. [leATenbHOCTb
BeretaTMBHOMN HepEHOI;I CNCTEMbI HE 3aBUCUT OT BOJIU YenoBeKa.

B cocTaB BeretaTVBHOW HEPBHOW CHUCTEMbl BXOAAT CUMMNATUYECKUn
M napacumnatuyeckuii otaenbl. CuMnaTUyYeckuii oTaen  akTueMMpyeTca
B CTPECCOBbIX CUTyaLuaX. Ero LeHTpbl HaxofATCcA B BEPXHeN 1 cpefjHeil YacTu
CMUHHOTO MO3ra. OT HUX WAYT HepPBbl K HEPBHbLIM Y3N1aM, PacroioXeHHbIM
BONb MO3BOHOYHMKA. TO MapHble Y3Nibl HepBHOrO cTBona. Kpome Toro,
eCTb [ONONHUTENbHbIE Y3/bl B obnacti xuBota (COJ‘IHEHHOG cnne'reHlne)
n ap. I'Iog B/INAHNEM 3TOrO OTAena cepaue ycunnsaer CBOKO pa6o'ry, KOXHble
cocyabl CyXarTca, nol TCA KpOBAHOE [ . OpraHbl T HUA,
HaobOPOT, 3aTOPMaXMBAIOT CBOIO 1EATENIbHOCTb.

MapacumnaTuyecknii oTaen HoPManusyeT IeATeNbHOCTb CepALia, laBneHe,
paclumpsAeT cocysibl KOXu. LIeHTpbI 3TOro oTaena HaxofATCA B CTBONE NONIOBHOMO
MO3ra N KpecTyoBOM oOTaene CnUHHOro mosra. Camblin prI'IHbIPI N3 HUx
UeHTp — UueHTp 6ny)ma|0u.lero HepBa HaxoguTcAa B NpPoAOonroBatom mosre.
ComaTnyeckuil  OTAeN HepBHOW CUCTeMbl. JTOT OTAeN Crneuyuanusupyerca
Ha BOCMPUATAM WHPOPMALMN 1 ynpaBnAeT ABUMKEHUAMM Tena. BbiCMm
LIEHTPOM COMaTU4YeCKOro OTAena sABfAeTCA Kopa Gonblinx nonywapuii.
ComatnyecKkuii oTaen NofuMHAETCA BONe YenoBeka.

Opranpl 4yBCTB (AHaNTM3aTOPBI)

OpraHbl 4yBCTB 06eCnednBaioT BOCMPUATME PasNNUHBIX Pa3APAKEHUI,
IJ,eVICTBy’OLLlVIX Ha OpraHusm, v cnyxart ana npmcnocoéneHMa K MeHAlwWwnmca
YCNIOBMAM  OKpyXKaloweil  cpefpl. 10 XapakTepy,  BOCMPUHMMAEMbIX
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pasfpaxuTenei aHann3aTopbl PasfaenaTCa Ha JUCTaHTHble, T.e. AeNCTBYoLWe
Ha pacCTOAHUU (3peHue, CnyX), W KOHTaKTHble (ocA3aHue, BKyc). Mo Bupy
SHEepPrun pasfapaxuTtena aHannms3atopbl NOAPA3AeNATCA Ha XMMUYeckne (EKyC,
06OHAHWE), MeXaHNYeCKIe (CyX, OCA3aHNE), CBETOBbIE (3peHue).

Opran spenns

Ma3Hoe AGNOKO MOKPBLITO CHapyXW MIOTHOW 6enoyHon obonoukon —
CKINepoii, KOTOpasA CoeANHAETCA CO CIIN3UCTON 060NOUKON BHYTPEHHE CTOPOHbI
Beka. Bnepeau cknepa nepexoAuT B NPO3payHylo POroBuLly, Yepes KOTopylo
B rNa3 NpoHUKaeT cBeT. Mo CKNepoi HaxoauTca CoCyamcTaa 06onouka,
NPOHN3aHHas KPOBEHOCHBIMI Cocynamu. Ee BHYTPEHHWII IO COnepPXNT Croi
KpacAlero BeljecTBa — YEPHOTO MUrMeHTa, MOMOLIAIOWIEr0 YepHble Nyun.
lMo3aan poroBuMubl COCyAMCTan 0GONOYKA MEPEXOANT B Paly>KHYI0 060NOUKY
M PECHWYHOe Terno, rAe pacrioNoXeHa PecHNYHas MbillLa, perynupyiouias
KPWBW3HY XpycTanuka. Kpyrnoe oTsepcTiie BHYTPW pajyHon 000Nnouky —
3payok, CnocobeH MeHATb CBOW PasMepbl B 3aBUCUMOCTY OT UHTEHCUBHOCTM
cBeTa. BHyTpeHHAA CTeHKa r/a3a BbICT/laHa TOHKOI 060/104KO — CeTyaTKom,
B KOTOPOW1 HAaXOAATCA 3pUTeNIbHbIE PeLLenToPb: KONGOUKN 1 NanoyKu.

BHyTpeHHee sAfpo rnasHoro A6noka ob6pasyeT BmecTe C porosuuemn
ONTUYECKYIO CUCTEMY [la3a W COCTOWT W3 XPYCTanuKa, CTEK/IOBUAHOTO
Tena v BOAAHWCTON Bnarv nepefHen v 3afHei Kamep rnasa. Mpo3pauHbilii
M 3NacTUYHbIA XPYCTanuK, PacroNoXeHHbIN no3aan 3payka, umeet dpopmy
[IBOAKOBbLINYKNONA NNH3bl. OH BMeCTe C BHYTPUMNA3HbIMU  XWUAKOCTAMM
npenomnseT Nyun CBeTa, BXOAALLME BHYTPb [Ma3a, 1 GOKyCMpyeT X Ha ceTuaTke.
Ha cetuatke” ob6pa3syetcAa ymeHblleHHOe mnepeBepHyToe —wu3oGpaxeHune
npeameTa. Mbl BUAVM NPAMOE 1306paxeHie NpeaMeToB biarofaps Koppekuum
CO CTOPOHbI MO3rOBbIX LIEHTPOB.

Opranub cyxa

B opraHe ciiyxa pasnnualoT Hapy>Hoe, CPeaiHee 1 BHyTPEHHEe yXO.

HapyxHoe yxo COCTOMT 13 YIUHOW PaKOBMHbI M HapyXHOrO CIyXOBOrO
npoxofa. OHo obecneurBaeT ynasnuBaHue 1 NPOBEAEHNE 3BYKOBON BOMHbI
K 6apabaHHOW nepernoHKe.

CpeaHee yxO pacrnofioXeHO BHYTPW BUCOYHOW KOCTU UM COCTOUT
U3 NONOCTY, FAe HaxoAATCA CJyXOBble KOCTOUKM — MOJIOTOUEK, HaKOBasbHA
1 CTPEMeUKO, 1 CITyxoBOIi TpyObl (eBCcTaxveBoil Tpy6bl), coejuHsAIOLell cpeaHee
YXO C HOCOrNOTKOW. MonoTouek coefuHeH ¢ 6apabaHHOW MepenoHKoi,
CTPemMeuKo — C NepernoHKOli OBaNbHOrO OKOLLKa CNlyXOBOW ynuTKW. CnyxoBsble
KOCTOUKM, B3aMMOZENCTBYA Kak pblvary, nepeaatot konebaHus ot 6apabaHHo
NepenoHKM K XNAKOCTY, 3aNOoNHAIOLLE BHYTPEHHee yXo.

BHyTpeHHee yXo COCTOWT W3 YNUTKM, CUCTEMbI TPEX, MOMYKPYKHbIX
KaHanos, 06pasyloWmx, KOCTHOI ~NabupUHT, B KOTOPOM PacrioyioXeH
nepenoHyYaThii NabUPVIHT, 3aMOJHEHHbINA XNAKOCTbIO. B cnupanbHo 3aBuToi
YNUTKe NOMELLAKTCA ClyXOBble PeLenTopbl — BOIOCKOBbIE KNETKU. 3ByKOBble
BO/HbI NPOXOAAT Yepe3 Hapy KHblIi ClyXOBOI NPOXOA U Bbi3blBaIOT KonebaHus
6apabaHHON NepenoHKN, KOTopble 4Yepes CyXOBble KOCTOUKW nepejaloTca
Ha OBalbHOE OKOLLIKO BHYTPEHHETO yXa 11 Bbi3blBaloT KonebaHus 3anonHalouiein
ero XuAKoCTW. 3T KoneGaHuA NpeobpasyioTcA CyXOBbIMM peLienTopamu
B HEPBHbIE UMMYSIbChI, KOTOPbIE NEPeAaloTCs Mo CIyXOBOMY HEPBY B CTyXOBYIO
30HY, KOpbl 60NbLINX NONYLWaPWIA.

Opranbl paBHOBeCH A
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Cuctema TPEX MOMYKPYXKHbIX KaHanoB, OBa/bHbI 11 KPYMblii MeWOoUKA
o6pa3syloT BecTUBYNAPHbINA annapat. Bo36yaeHuA BO3HMKAIOT B peLentopax
3TOr0 = OpraHa 1 MOCTYNaloT B HEPBHble LEHTPbI, OCYLIeCTBAALL|E
nepepacnpefeneHne TOHyca U COKpaljeHue Mbilll. B pesynbrate
NoAJEPXNBAETCA paBHOBECWE 1 MOJIOKEHWe Tena B  MPOCTPaHCTBe.
TMonyKpyXHble KaHanbl PacronioXeHbl B TPEX B3aUMHO MepneHANKyNAPHbIX
MNOCKOCTAX. 3aMofiHeHbI CTYAEHUCTON XUAKOCTbIO. BHYTPU KaHanoB HaxoaaTCs
BOJIOCKOBbIE peLienTopbl. [pu n060M CMeLLeHUM FONOBbI KIAKOCTL B KaHanax
[IBUXKETCA, BOBMEKaA B [IBUXKEHWE BOMOCKM, YTO MPUBOAWUT K BO3GYXAEHMIO
peLienTopoB. MbileyHoe YyBCTBO BO3HMKAET NP PaCTAXKEHNN NNY COKPaLLeHNs
MbiLL, 6narofapa Yemy Mbl CNOCO6HBI COBEPLIATL NPOU3BOSIbHbIE ABUKEHNS.

KoXHble ~ 4yBCTBa  CnaraeTcA M3 HeCKONbKMX  aHa/in3aTopos.
OcsAzaHue — CNOXHOE YyBCTBO, CBA3AHHOE C MPUKOCHOBEHNEM, K NpefMeTam.
B Hem yuacTByeT TakTu/IbHOe YyBCTBO. OGOHAHIE OCYLIECTBNACTCA C NOMOLLbIO
peLenTopoB, KOTOPbIe HaXOAATCA B CAN3UCTOM OGONOUKEe HOCOBOW MNOMOCTU.
KneTku 3T1x peLientopos 1MeloT NOCTOAHHO Konebniolumeca pecHuuKi. Kaxaas
oboHATeNbHaA KeTka CrnocobHa O6HapyXUTb BeLLeCTBO OnpeAeneHHOro
cocTaga. [py B3aMMOAEICTBIN C HIM OHa NOCbINAeT HEPBHbIE UMMY/bChb B MO3T.

BKycoBble peLenTopbl PacrofioXeHbl B CAMNCTON O0BOMOUKE A3biKa.
BKyCOBble COCOUKN MMeIOT rprbOBMAHYIO, XenoboBaTylo 1 NMCTOBYIO dopMmy.
Kaxppii cocouek coobLiaeTcs ¢ poToBoM NONOCTbIO HE6ONbLUMM OTBEPCTIEM —
nopoit.

Boicuras HepBHaA IEATE/IbHOCTH

B ocHOBe yueHWA O BbICWEN HEPBHOW AEATENbHOCTU feXaT ufeun
0 pednekTOPHbIX MeXaHW3Max MCUXNYECKNX MPOLIECCOB, KOTOpbie BrepBbie
c¢opwnmpoaan .M. CeueHos.

V.M. MaBnos 3KcneprMeHTanbHO NOATBEPAUN 3TV WAEN U CO3/an HOBbIN
pasfen B Hayke — U3MONOTVIO BbICWIEN HEPBHON AEATENbHOCTW. Bbiciuas
HepBHaA [IEATENbHOCTL O6GecneunBaeT UHANBUAYaNbHOE MOBEAEHUECKOEe
npucrnocobneHne uenoseka K K3Me A YC/NOBUAM  OKPY 7
W BHYTPeHHel Cpefibl, HOCUT pedeKTOpHbI XapaKTep, OCyulecTBAAeTCA
C MOMOLLIbIO YC/IOBHbIX 1 6€3yC/IOBHBIX pedeKCoB.

BesycnoBHble  pedniekcbl  MOCTOAHHO — BO3HMKAOT — NpU  AeNCTBUM
COOTBETCTBYIOLIMX Pa3fpaxuTenell Ha OnpeAeNieHHble peLienTopHbie MosiA.
OHN  ABMAIOTCA  BPOXAEHHBIMYU, HACNEACTBEHHBIMY, BUAOBbIMW, BCerja
BO3HMKAIOT MPU ONPeAEeNeHHbIX YCNOBUAX U COXPAHAIOTCA B TeueHue BCel
KM3HWM opraHu3ma. K HUM OTHOCATCA OPUEHTUPOBOYHBIN, OBOPOHUTENbHDI
1 ap. pednekcsl.

VIHCTWHKT — Lienb NocnefioBaTeNbHO OCYLIeCTBAAEMbIX PedNeKTOPHbIX
aKToB.

YcnoBHble pedneKcbl NO3BOAAIT MPUCMIOCOBUTLCSA K elle He HAaCTynMBLIEMY
cobbiTnio.  InA  vx 06pa3oBaHWA  HEOGXOAMMbI  Cledylolme ~ yCnoBuUA:
HEO/JHOKpaTHOE COBMajileHne BO BPEMEHN AeNCTBUA ABYX pasjpaxutenein —
6€3pa3NIMUHOro CUrHabHOTO, UK YCNIOBHOTO (CBET, 3BYK 1 AP.), U 6€3yCnoBHOrO,
T. €. Bbi3blBaloljero 6e3ycnioBHbI pedriekc (Hannuve noTpe6HOCTM B nuile,
Bojle, 6e30MacHOCT 1 TJA.). YCNOBHBIV Pa3apaXuTeNb [JOMKEH HECKONbKO
npeAwWwecTBoBaTh 6E3yC/IOBHOMY Pa3ApaXuUTeNio, T. €. CUTHANU3MPOBaTh O HEM.
Mpu 06pa3oBaHUK YCNOBHOMO pedrnekca BO3HNKAET BpeMeHHanA CBA3b MeXay
LEHTPamMK aHanM3aTopa YC/IOBHOTO Pa3fpauTens 1 UeHTPOM 6e3ycnoBHOro
pednekca. YcnosHblii pednekc MaBnoB Ha3Ban BPEMEHHOW CBA3bIO, NOTOMY
UTO 3TOT pedreKc NOABMACTCA TONbKO B TO BPeMmsl, NoKa AeNCTBYIOT YCNOBNS,
PN KOTOPbIX OH CHOPMMPOBANCA. YCNOBHbIE pednieKcbl ABNAITCA OCHOBO
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HaBbIKOB, MPUBbIYEK, 0ByYeHUs, BOCMUTAHUA, Pa3BUTWA PEUN U MbllNIEHUA
y pebeHKa, TpyA0BOW, 06LIeCTBEHHO 1 TBOPUYECKON AeATENbHOCTH.

Hapsgy ¢ Bo36yx/eHremM B KOPe BO3HUKAET 1 TOPMOXKEHIE, T.e. 3aJepXKKa
OfHWX PeaKUNi ANA OCYWeCTBNeHA Apyrux. B npouecce agantaumn yenoseka
U KUBOTHBIX K n cpepe TCA UX nosef , ClefjoBaTenbHo,
06pasyloTcA HOBble W 3aTOPMaXMBAKTCA MPEXHUE YCNOBHble pedneKcbl.
Bnarofapa BHYTpeHHemy TOPMOXeHUio 6GMONorMyeckn HewenecoobpasHbix
peakLmi1 opraH13ma, BO3MOXHa BbIPabOTKa HOBbIX YCTIOBHbIX PehIEKCOB.

Y yenoBeKa 1 y XKMBOTHbIX MeXaHN3Mbl 06Pa30BaHMA YCIOBHbIX pednekcos
ofuHakoBbl. OfjHaKO YenoBeK Pe3Ko OTNNYAETCA MO CBOEMY MOBeAeHMIo
OT KMBOTHbIX 6rarofaps OCOObIM MeXaHW3MamM HepPBHOW AeATeNbHOCTH,
K KOTOPbIM OTHOCATCA Peyb, NaMATb, CO3HaHe, OTB/IEYEHHOE MbILUNeHNe,

Peub ABNAETCA CPEACTBOM OGLIEHWA, MeXAy MofbMM B npouecce Tpyaa,
couuanbHON, lyXOBHOW, IMUHON XW3HW: BO3HMKHOBEHVE 1 pa3BUTMe peyeBoil
[IeATeNbHOCTY, CNOBa, A3blKa MPUBENO K AabHeiilleMy Pa3BUTMIO BbiCiuei
MepeHoii AeATeNbHOCTY, K 060rall{eHUIo e OMbITOM NPe/bIAYLVX NOKONEHUI.

Cneundunyeckoin 0CO6eHHOCTbIO BbICLLIEV HEPBHOM 1EATENbHOCTI YeNoBeKa
ABNACTCA HaNNuMe y HEro fBYX CUCTEM CUTHa/bHbIX pasapaxuTeneit: ofHa
cucTeMa pasppaxuTeneit, Kak iy XKUBOTHbIX, COCTOUT 13 HEMOCPEACTBEHHbIX
BO3/eCTBUIN (aKTOPOB BHELUHEN 1 BHYTPEHHel cpefbl opraHusma. [pyras
COCTOUT K3 CNIOB, 0b03HauaLWMX BO3[eNCTBUA 3TX dakTopos. V.M. MNasnos
COOTBETCTBEHHO Ha3Ban VX NEPBON 1 BTOPOW CUrHanbHbIMK cuctemamm. Cnoso
CTano Ans Yenoseka CUrHanoM NepBUYHbIX, ANCTBYIOLYNX Yepe3 OpraHbl HyBCTB
pasipaxuTeneii — CUrHanoM cuUrHanos. B cnosax 0606WaloTcA KOHKPETHble
[\NA JAHHOTO NpeMeTa 1 o6Ly1e CBOMNCTBA NPEAMETOB; MPOUCXOANT OTB/IEUEHNE
OT KOHKPETHbIX MPefMeTOB U, CefoBaTebHO, CO3AAlOTCA BO3MOMKHOCTM
[INA OTBJIEYEHHOrO abCTPAKTHOTO MbIWEHNA, ITO 3HAUUTENbHO pacluMpAeT
BO3MOXHOCTM MPUCMOCOBNEHNAM OKPY»alolLei cpefe.

Con
V.M. MaBnos nonaran, 4To COH — 3TO TOPMOXEHWE OCHOBHbIX OTAENOB
Kopbl — 6OMbWMX  MoAywapwi, 6narogaps  KOTOPOMY — MPOUCXOAUT

BOCCTaHOB/EHME PabOTOCMOCOGHOCTN HelipoHOB. ViccnenoBaHma nocneaHnx
NeT MoKasanu, YTo COH — 3TO He TONMbKO OTAbIX MO3ra, HO U aKTWBHas
nepecTpoitka ero paboTbl, Heo6xoaMMas ANA YNOPAAOUMBAHUA MONYUEHHO
8 reprof 60ApCTBOBaHNA MHGOPMALMU.

MTM CHa 11 60[JPCTBOBaHMA CBA3aH CO CMEHO [1HA 1 HOUM. OH ABNACTCA TaKM
e eCTeCTBEHHbIM COCTOAHMEM YenoBeKa, Kak NMepuoAnYecky HacTynalownui
rofof, Xaxza v Apyrue noTpe6HocTM. HeBO3MOXHO BbICMATbCA BMPOK, TaK Xe
KaK HEBO3MOXHO HaNUTbCA 1 HAECTbCA Ha ANUTENIbHOE BPeMA.

CoH paet Haubonee MOMHbIA OTAbIX LEHTPaNbHOW HEPBHOW cucTeMe.
lpyaHble getn cnat 20-22 4, wKonbHUKM — 9-11 y, B3pocnbie noan — 7-8 u.
lpu HefoOCkINaHNN YenoBeK TepAeT PaboToCcnocoGHOCTb. COH COCTONT U3 4-5
LIMKSIOB, CMEHAIOWWX APYT APYra, dasbl MEANEHHOTO CHa 1 $pasbl BbICTPOrO CHa.

O611ie 61oNIOrMYecKne 3aKOHOMEPHOCTH
OpraHnyecKiit MUp 3MEHUYMB 11 HENPEPBIBHO Pa3BMBAETCA CO BPEMEHU ero
BO3HKHOBEHNA B CUJTY @CTECTBEHHBIX MaT@PUasbHbIX MPUUMH.

YpoBHM OpraHM3alyiy XKUBOI MaTepyu Ha 3emie
+ MonekynApHO-reHeTMYeCKMIi — C 3TOrO YPOBHA HaUYMHAIOTCA BaxHelne
NpOLIeCChl XKN3HEAEATENbHOCTA OpraHn3Ma: OOMEH BelecTs 1 npespalleHe
SHepruu, nepeaada HacneACTBEHHON UHGOPMaLMM 1 Ap.
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« KnetouHblit. KneTka ABNAETCA CTPYKTYPHON U QYHKLMOHambHO
efvHMLEN, a TakkKe EeAVHWLEN Pa3MHOMKEHUA U Pa3BUTUA BCEX KUBbIX
OpraHy3MoB.

« TkaHeBblil. TKaHb — 3TO COBOKYMHOCTb KNETOK, CXOHbIX MO CTPOEHUIO
1 NPOVNCXOXAEHNIO N 06beIMHEHHDIX BbINONHEHNeM 06Leit GYHKLNN.

« OpraHHbIn. OpraH — 3T0 CTPYKTypHOE 06beAUHEHNE HECKOMbKUX TKaHe
[INA COBMECTHOTO BbINONHEHNA GYHKLNNA.

« OpraHn3meHHbIit. OpraHn3m — 37O LieIOCTHasA, MHOTOK/IETOUHaA, XNBas
cncTema, CnocobHas K CaMOCTOATENbHOMY CyLIeCTBOBaHMIO, 06pa3oBaHHas
COBOKYMHOCTbIO OPraHOB M TKaHel, CneLnann3npoBaHHbIX B BbINOAHEHUN
paznnyHbIX GyHKUNA. OHa NoAYMHEHA FyMOPaNbHON 1 HEPBHOW PerynALnAM.

« MonynAunoHHo-enaoBoN. COBOKYMHOCTb OpraHW3MOB OfIHOMO BUAA,
obbeanHeHHas 06LLMM MeCTOM 061TaHWA, CO3AaloLLaA NOMyNALMIO, Kak cuctemy
Ha/JOPraHM3MEHHOrO MOpPAAKa, B KOTOPOW OCYILECTBAAKTCA 3fleMeHTapHble
3BOSMIOLINOHHbIE NPeo6pa3oBaHNA.

« bBuroreoueHoTryeckmit. BioreoLieHo3 — COBOKYMHOCTb B3aMOCBA3aHHbIX
noNynALUWA _pasHbIX BUAOB CO BCemMn (aKTOpami KOHKDETHOW cpedbl WX
obuTaHna. Mo uenAm NnTaHUA 6MOreoLIEHO30B OCYLIEeCTBNAETCA MepeHoC
BeLeCTB U SHeprim

« brochepHbii. Bruochepa — camblil BbICOKUI YpOBEHb OpraHvsauvu
KW3HM Ha 3emne. Ha 3TOM ypOBHE NPOUCXOAWT ~KPYroBOPOT BelecTs
1 npeBpalleHne dHepruu, CBA3aHHble C KM3HEAEATENbHOCTbIO BCEX XKMBbIX
OpraH13mMoB, obuTaloLnx Ha 3emne.

Kaxbli opraHn3m cBA3aH C OKpyXKalolleii ero cpefoi, v mMexay HuMn
HernpepbIBHO UAET OGMeH BelecTBaM1 1 SHeprieit. Bce xumBble opraHambl —
CaMOperynupyIoumMecs CUCTEeMbI.

OCHOBHBbIE TIO/IOKEHNUS K/IETOYHOI TeopuM, ee 3HaYeHue

Bce vBble OpraH13Mbl COCTOAT W3 KNETOK.

Knetka — SNeMeHTapHaA eAnHuua CTpoeHusA, ¢yHKuMOHMpOBaHMR
N pasBUTUA XKUBbIX OPraHN3IMoB. Cyu.lec'mylo'r HEeK/eTOYHble ¢OprI
KU3HN — BUPYCbl, OQHAKO OHW NPOABAAIOT CBOU CBOWCTBA TONbKO B KeTKax
KMBbIX OPraH13moB. KneTouHble Gopmbl AENATCA Ha MPOKAPVOT 1 SYKapHOT.

OTKpbITUE KNeTKN NPUHAANEXNUT aHIMMIACKoMy yueHomy P. TyKy, KoTopbiii,
NpoCMaTpuBas Noj MUKPOCKOMOM TOHKUI Cpe3 MPo6Ku, YBUAEN CTPYKTYpbI,
NOXOXNe Ha NYennHble COTbl, U Ha3Ban UX KneTkamu. Mo3xe OOHOK/NETOYHbIE
OpraHusmbl  nccnenosan ronnaanKmﬁ yHeHbIVI AHTOHM BaH nEEeHI'yKA
KneTouHylo Teopuio chopmynmpoBanm Hemelkne ydyeHble M. Llneigen n T.
WanH B 1839 . CoBpemeHHan KeTo4YHas Teopua CyLeCTBeHHO [JononHeHa P.
BripxesbIM 1 Ap.

OCHOBHBIE TTO/TOKEHNS COBPCMEHHOVI KJIETOYHOI Teopun

* KJeTKa — OCHOBHaA enHunLa CTPOeHNA, ¢yHKLU’IOHVIpOBaHIAﬂ v pa3sutna
BCEX JKMBbIX OPraHW3MOB, HaUMeHbluas efuHWLA XWBOro, CrnocobHas
K CAMOBOCMPOM3BEEHII0, CAMOPETYNALNN 1 CAMOOGHOBIEHMIO;

* KNeTKN BCeX OAHOKNETOYHbIX M MHOTOK/EeTOYHbIX OPraHM3mMOoB CXOAHbI
(I'OMOJ'IOI'I/I‘-IHbI) no cBoeMy CTPOEHWUID, XUMWYEeCKOMYy COCTaBy, OCHOBHbIM
NPOABNEHUAM XU3HEAEATE/IbHOCTU U 06M€Hy BewecTs;

* PasMHOXeHWe KNeTOK MPOUCXOAWUT NyTem UX AeNneHnA, Kaxpaaa HoBasa
KfeTKa obpasyeTca B pesynbTaTe AefeHUA NCXOAHO (MaTePUHCKOIA) KNeTKu;

+ B CJIOKHBIX MHOTOK/IETOUHbIX OPraH13Max KIeTKn CreuuanvsnposaHbl
NO BbINO/IHAEMbIM UMW d)yHKLlIIIRM n OGpa3yIOT TKaHu; u3 TKaHel cocToAT
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OpraHbl, KOTOpble TECHO B3aMOCBA3aHbl U NOAYMHEHDI HepBHOVI n ryMOpaJ’IbHOI;I
perynaumam.

OTV NonoXeHua AOKa3blBAOT €ANHCTBO MNPOUCXOXAEHNA BCEX XUBbIX
OpraH13MOB, €MHCTBO BCErO OPraHMYecKoro Mupa. bnarogaps KnetouHom
TEOPUW CTaso MOHATHO, YTO KeTKa — 3TO BaXKHeWWanA COCTaBAAWAA YacTb
BCEX KMBbIX OPraH13MOB.

Knetka — camasa menkasa eAnHnUa opraHM3ma, rpaHuua ero [enumocTu,
HafleneéHHaa XWU3Hbl0 W BCEMU OCHOBHbIMM MNpU3HaKamu OpraHusma.
Kak SNeMeHTapHaA XnBaa CUCTeMa, OHa N1eXUT B OCHOBE CTPOEHUA N Pa3BUTUA
BCEX KMBbIX OPraHM3MOB. Ha ypoBHe KNeTKu NpOABMAIOTCA TakuMe CBOWNCTBA
KM3HU, KaK CMNOCOGHOCTb K OOMEHy BelLeCTB W SHepruu, aBToperynauus,
pa3sMHOXeHUe, POCT 1 Pa3BUTIE, Pa3[PAKNUMOCTb.

XuMIYeCKUIit COCTaB KIETOK

KneTka COCTOUT 13 TeX e XMMNYECKNX JNIEMEHTOB, YTO U HeXIBas NpuUpoaa:
B Hell MpUCYTCTBYeT GONbLIMHCTBO 3NEMEHTOB MeproaNYeckon CUCTeMbl
MeHpeneesa. B kneTkax MBbIX OPraHN3MOB OCO6EHHO BENMKO cofepxaHie
yeTblpex anemeHToB — Kucnopoaa (0), yrnepopa (C), Bogopopa (H), asota (N),
Ha3blBaeMblX Makpo3ieMeHTaMn. B Cymme OHU COCTaBAIAIOT OKono 98% Bcero
COflePKMMOro KneTku. Bmecte ¢ cepoit 1 ¢pochopom 3Tn dnemeHTbl BXOAAT
B COCTaB 6MOMNONMMEPOB — GENKOB, XKIPOB, YTNEBOAOB U HYKNENHOBbIX KNCIOT.

MukpoanemenTbl: cepa (S), docop (P), kanuii (K), HaTpuit (Ma), Kanbuuit
(Ca), marHunin (Mn), xeneso (Fe), xnop (Cl), 8 cymme coctaBnsioT okono 1,9%
COfIePKNMOTO KNETKW. YNbTPaMUKPOSNIeMeHTbI: UMHK (Zn), meab (Cu), noa (J),
dTop (F) n ap., coctaBnaoT meHee 0,1% CoaepXKUMOro KneTku. Bce anemeHTbl
UrpaloT B KIETKe BaXHYI0 POb W HEOGXOAWMbI B CTPOTO OMNpeAeneHHOM
KONNYECTBE, X HE[JOCTATOK MV N36bITOK NPUBOANT K Pa3fIUuHbIM HapyLIeHUAM
o6MmeHa B opraHu3me.

OpraquecKue BEILECTBA K/IETKN

Benkun — 310 Makpomonekynbl, unu 6ruononumepsl. MoHomepamu 6enkos
KUBBIX KNETOK ABNAITCA 20 Pa3HblX aMUHOKNCIIOT. Memﬁr KapboKcubHOM
rpynnoit COOH (kucnas) n amuHHoit rpynnoit H — N — H (ocHoBHas) aByx
COCeAIHMX aMWUHOKNCIOT dopMUpyeTcA nenTuaHas (KoBaneHTHas) CBA3b.
PaszfinyHble KOMOWHALMU aMUHOKUCIOT B 6enkoBbIX MofeKynax npupalt
6enkam  creynduyHOCTb. MocnefoBaTeNbHOe  COEAVNHEHNE ~ aMUHOKUCIOT
B Genke o6pasyeT ero nepBuYHYio CTPYKTypy — nonunenTua. B 6onblimHcTee
CnyyaeB MOAMMENTWA 3akpyuuBaeTca B CMMpanb — BTOPUYHYIO CTPYKTYpy
enka.

DyHKIMY 6eTKOB

1. CTpouTenbHas: 6e/kn BXOAAT B COCTaB KNETOUHbIX CTPYKTYP.

2. TpaHCNOPTHaA: CNOCOBHOCTb GeNKOB CBA3bIBATL 11 MEPEHOCUTH C TOKOM
KPOBY MHOT Ve XMMUYECKe CoeaiNHEHNA (HanpyMep, TPaHCNOPT reMorno6brnHom
KNCIOPOAa).

3. PeyentopHas ¢yHKUuMA: obecneynBaeT B3aUMOAENCTBIE KNETOK MeXAy
coboi, a TaKke pi MaKpOMC 6enkoB K ob6paTmomy
M3MEHEHMIO CTPYKTYpbl B OTBET Ha AENCTBME (U3NYECKNX U XUMWYECKNX
HaKTOPOB NEXMT B OCHOBE Pa3ApPaXnNMOCTH.

4. CokpaTuTenbHasa ¢pyHKLMA 0becrneunBaeTca 0Co6bIMN COKPATUTENbHBIMIA
6enkamun, 6naronapa KOTOPbIM MPOUCXOAUT ABUMXEHME XIyTUKOB, PECHUYEK,
COKpallieH1e MbillL, 1 T.n.

5. DHepreTuyeckas GpyHKLMA: 6K — 3TO 3anacHON NCTOYHUK SHEPrum.
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6. Katanutuueckaa dyHKUMA: 6enku-GpepmeHTbl yCKOPAIOT XUMUYeCKue
peakuu.

7. 3awunTHan dyHKUMA: 6enku-aHTuTENa (MMMyHOTTIOGYINHBI)
06e3BpeXKMBaIOT aHTUrEHbI (MHOPOAHbIE BELeCTBa), Bbi3biBaloLe 3a6onesaHns
opraHu3ma.

8. PerynatopHan ¢pyHKUMA obecneunsaeTca 6enKkamu-ropMoHamm, Kotopble
perynupyioT 06MeH BeLLecTs.

YrneBoabl fenATcA Ha NpocTbie — MOHOCaxapuabl (p1603a, 4e30KCMPU603a,
rNioko3a, GPyKTO3a W Ap.) U CNOXKHble — Ancaxapuabl (caxaposa, NakTo3a,
ManbTo3a) 1 nonncaxapuabl (Kpaxman, F1KOreH, Lennionosa, XUTHH 1 ip.).

DyHKIMU yTIEBOZIOB

BXoAAT B COCTaB HyKNEMHOBbIX KUCNOT 1 ATO, ABNAIOTCA yHUBEPCabHbIM
VCTOUHVMKOM SHEpPr B  OpraHuW3me, YyuacTBYlOT B ODe3BPEeXnBaHUM
1 BbiBE[IEHNM N3 OPraHM3Ma AfJOBUTBIX BELEeCTB, NoAUcaxapu/bl UrpaioT posb
3anacHbIX NPOAyKTOB.

Junuapl — 370 HeliTpanbHble X1pbl, BOCKa, ocdonunuapl n ctepousHble
ropMOHbI. OHM HePaCTBOPUMbI B BO/IE, HO XOPOLLIO PacTBOPVMbI B OPraHNYECKUX
pactBopuTensx (beHsuHe, s3dpupe, beH3one u ap.). B nx coctas, Kak npasuno,
BXOZAT MINLIEPVH 1 XKUPHbIE KNCIOTbI.

DYHKIMY JIATTAZIOB
Mcnonb3yloTcA  Kak  3anacHoM WCTOUHMK SHEPruu; BXOAAT B COCTaB
KNETOUHbIX MEMBPaH; BbIMOMHAIOT 3aLUTHbIE GYHKLMM (TENNON30NALMA).
yKnenHoBble KUCIOTbl — 370 Monekynbl AHK (ne3okcnpuboryknenHosoin
Kkncnotol) n PHK (pnboHyknenHoBom KCnotb).

K — 6rononumep, ee MOHOMEpPbl — HYKNEOTUibl COCTOAT 13 a30TUCTOrO
OCHOBaHWA (afleHNH, yaHUH, LMTO3MH, TUMWH), MOHOCaxapuaa (fe3oKkcpubosa)
n octatka pocdopHoii Kucnotel. Cama monekyna [IHK — 370 2 3akpyueHHble
B CNUpanb MOMMHYKNEOTUAHbIE Uenu, OBbeduHEHHble Mexay co6oi
BOZIOPOAHBIMIA CBA3AMU.

Dynximsa JHK
3anucb, xpaHeHwe 1 BOCNPOW3BeileHne HacneCTBEHHON MHbopMaunn.
PubonyknenHoBaa kucnota (PHK) opHouenoueuHbit — 6ruononumep,
COCTOAWIA U3 HYKNEOTU/OB, B KOTOPbIX a30TUCTOE OCHOBaHWE TUMIH 3aMeHEHO
ypauwusom, a yrneBog e30Kcnprn6o3a — prnbosoi.

3 Buga PHK
1. iHpopmaumoHHyio (n-PHK),
2. Tpancnopthyio (T-PHK) n
3. PubocomansHyto (p-PHK).

Oynkiyun PHK
YyacTve B BOCMPOW3BEAGHUM HACNeACTBEHHON MHGOPMaLmn (B cuHTese
6enka).

ApeHosuHTpudochopHaa kucnota (ATD) — MOHOHYKNEOTWS, COCTOALLNIA
13 prb03bl, al€HMHA 1 TPeX 0CTaTKOB GpOCHOPHOI KNCOTbI.
Dynkrma ATO

YHUBEPCANbHbIA NCTOUHUK SHEPTUM B KNETKE.
O6MeH BelecTB U IIpeBpallleHNe SHEPTUM B KJIETKe
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O6MeH BellecTs 1 3Heprum (MeTabon13m) OCYILIECTBNAETCA Ha BCEX YPOBHAX
opraHu3ma: KNeTouyHOM, TKaHeBOM U opraHusmeHHoM. OH obecrieunBaet
NOCTOAHCTBO BHYTPEHHEN Cpe/ibl OpraHn3mMa — romeocTas — B HeNpepbiBHO
MEHAIOWMXCA YCNIOBUAX CYLLIECTBOBaHMA. B KneTke npoTekaloT ojHOBPEMEHHO
[iBa npouecca — 3TO MniacTuyecknii obmeH (aHabonnsm uam accumunAumns)
1 3HepreTMyeckunin obmeH (patabonnsm nam AUCCUMUNALMSA).

Mnactuuecknit o6MeH — 3TO  COBOKYMHOCTb geaKumﬁ 6uocKHTe3a,
VNN CO3[aHNe CIOKHBIX MOJIeKY 13 MPOCTbIX. KNeTKe MOCTOAHHO
CUHTE3VPYIOTCA GEeNKN 13 aMUHOKUCIIOT, WPbl U3 MULEPUHA U XKUPHBIX
KNCNOT, YINeBO/bl U3 MOHOCaXapWaoB, HYKNeOoTU bl 13 a30TUCTbIX OCHOBaHWIA
1 CaxapoB. 3TV peakuuy uayT C 3aTpaTamu dHeprun. Mcnonbsyemas sHeprus
0CBO6OXK/AETCA B XOie IHEPreTUyeckoro obmeHa.

DHepretTMyeckuini o6MeH — 3TO COBOKYMHOCTb peakuuii paciienneHus
CNOKHbIX ~ OPraHUYecKUx —CoefunHeHWid A0 6onee NPOCTbIX  MOMEKy.
YacTb 3Hepruu, BbICBOGOXAaeMON Mpu 3TOM, WAET Ha CUHTe3 GoraTbix
SHepreTMueckummn  ceasamu  monekyn AT®  (apgeHo3nHTprdocdopHOi
KUCNOTbI).  PaculenneHve  opraHuYeckux — BelWecTB  OCyllecTBAAeTCA
B LMTOM/Ia3Me U MATOXOHAPUAX C y4acTUeM KNCIopoAaa. Peakuum accumunaumnm
1 ANCCUMUNALIMN TECHO CBA3aHbI MeXAY COB0I 1 BHelLHel cpefjoit. V3 BHelHel
cpefibl OpraHn3m_roflyyaeT nuTaTesibHble BeuwlecTBa. Bo BHewHioo cpegy
BbIZAENAITCA OTPaboTaHHbIe BellecTsa.

®DepmeHTbl  (3H3MMbI) — 3T0 creyuduyeckre 6enku, 6Guonoruyeckue
KaTan13aTopbl, ycKopaiollme peakuu obmeHa B KneTke. Bce npouecchl 8 k1som
opraHu3me NPAMO UM KOCBEHHO OCYLIECTBAAIOTCA C yyacTem $pepmeHTOB.
DepMeHT KaTannsnpyeT ToNbKO OfHY PeaKLnio U AeiCTBYeT TONbKO Ha OAWH
!N CBA3W. DTUM 0DECMeUNBaEeTCA TOHKAA PerynaLnA BCeX KN3HEHHO BaXHbIX
npoLeccoB (AbixaHve, nuweBapeHne, QGOTOCUHTE3 K T.[.), NPOTEKalWMUX
B K/eTKe Un opraHusme. B monekyne Kaxaoro ¢pepmeHTa NMeeTcs y4acTok,
OCYLIECTBAAIOWNIA KOHTAKT MexJy Monekynamu ¢pepmeHrTa 1 cneunduyeckoro
BellecTBa  (cybcTpaTa).  AKTUBHbIM  LieHTPOM  depmeHTa  BbiCTymaet
dyHKuMoHanbHan rpynna (Hanpumep, OH — rpynna cepuHa) wau oTaenbHas
aMWHOKMCAIOTa.

CKOpOCTb  GEepPMEHTATUBHbBIX pPeakuuin 3aBUCUT OT MHOrMX (aKTopoB:
TemnepaTypbl, AaBNEHNA, KUCIOTHOCTY CPefibl, HAaNNUYNA NHINGUTOPOB 1 T.4.

Oramnst 9HEPreTUYeCKoro 06MEH3

1. nOFlI'OTOBVITeﬂbeIﬁ — npoucxognt B yuitonnasme KNneTok.
Mop peincTBrem GpepmMeHTOB Nonmncaxapuibl PacennaTca Ha MOHOCaxapuabl
(rnioko3a, ¢pykTo3a n [Ip.), KUpbl PacLEnATCA A0 MNLEPUHA U KUPHBIX
KNCNOT, BeNkii — A0 aMUHOKMCIIOT, HYKNeMHOBbIE KUC/OTbI A0 HYKI€OTUA0B.
TPy 5TOM BblfieNAeTCA He6oNbLIOE KONNYECTBO SHEPTUN, KOTOPOE paccenBaeTcs
B BMAe Tenna.

2. beckucnopogHbin (aHasapobHOe AblxaHne
win I'I'IIAKOHVB) — MHOrocryneHyatoe EaCLI.LEI'IJ'IEHVIe rNoKo3bl 6e3 y4dactuma
Kkncnopopa. Ero HasbiBatoT 6poxeHrem. B mbilulax B pesynbrate aHaspoGHOro
[AbIXaHWA MOneKya rioKo3bl pacnaflaeTcs Ha 18e MONeKysbl NNPOBUHOMPaAHO
kucnotel (C,H,0,), KoTopble 3aTem BOCCTaHABNMBAIOTCA B MOJIOYHYIO KMCIOTY
C,H.O,). B peakumax paciiennenns riokosbl y4acTeyloT GochopHas kucnota

fz. Ao

CymmapHoe ygaauenme 6ecKMCIOpPOIHOTO dTana
CH,,0,+2H,PO,+ 2AND KN 2C,H,0, + 2ATO + 2H,0
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Y [poXKeBblX rPUOKOB MOneKyna rMioKosbl 6e3 yyacTua Kucnopopa
npeBpaLlaeTca B STUNOBbIV CIUPT 1 ANOoKCK yrnepoga (cnpToBoe 6poxeHne).
Y  Bpyrx MMKpOOPraHM3MOB FMIMKONM3 MOXeT 3aBeplaTbcA obpasoBaHuem
aLleToHa, YKCYCHOMN KucnoTbl 1 ap. Mpy pacnage ofHON MOneKynbl FioKo3bl
obpasyeTtcs ABe monekysbl ATO, B CBA3AX KOTOPOIi coxpaHsaeTca 40% aHeprum,
oCTa/lbHaA SHepruA paccemBaeTca B BUje Ternna.

KVICﬂOpOFlHOe AblXaHne — 3Tan aapoéHoro AbIXaHNA NN KUCNOpoAHOro,
pacu.(enneHgm, KOTOprIh I'IﬁOXOF[I/IT Ha cCKnagkax BHyTpEHHepI MeMGpaHbl
mMuToxoapun — Kpuctax. a 3TOM 3Tane BewecTsa npeabiayulero 3rtana
pacLennATca O KOHeYHbIX MPOAYKTOB pacnaja — BOAbl U YINIEKUCIOro rasa.
B pe3ynbrate pacuiennenns [ByX MONEKysl MOIOYHOM KUCNOTbI 0bpasyioTca
36 monekyn AT®. OCHOBHOE YCNOBME HOPMAsbHOTO TEYEHWA KUCIOPOAHOTO
pacwenneHa — UeNoCTHOCTb MUTOXOHAPWANbHbIX MEMﬁpaH. chnoponHoe
AblXaHne — OCHOBHOI1 3Tan B 06ecrneyeHnn KneTkn Kncnopogom. OH B 20 pa3
3¢pdeKTnBHee 6eCKUCIOPOJHOro 3Tana.

CyMMapHOe ypaBHeHue KUCTIOPOJHOTO PacliierIeHus
2C,H0, + 632 + 36H3P54 +36ANO K 6CO, + 38H,0 + 36ATO

Mo criocoby NonyueHns SHeprun BCe OpraHN3Mbl AENATCA Ha ABe rpynny —
aBTOTPOQHbIE 1 reTepoTPOdHbIe.

SHepreTnyecknin 06MeH B a3pobHbIX KileTKax PacTeHuii, rpuboB 1 KUBOTHBIX
npoTeKaeT OAMHaKOBO. JTO CBUAETeNbCTBYeT 06 nX poacTse. Konuuectso
MUTOXOHAPWIA B KNeTKax TKaHei Pa3fiiHoO, OHO 3aBUCUT OT GYHKLMOHasbHOM
aKTUBHOCTY KNeTOK. Hanprmep, MHOTO MTOXOHAPWI B KNETKaX MblLLL.

DdorocuHTe3
Mnactuyecknin  obmeH B KneTKax  pacTeHuil  ocyllecTBifAeTca
B xofie doTocuHTe3a. POTOCMHTE3 — 3TO NpoLLECC 06Pa30BaHNA OPraHNYeCKIX
COEIVHEHUII N3 HEOPraHWMYecKuX BELIeCTB C WCNONb30BaHMEM SHEPruM
conHeuHoro ceeTa. Ero 6rmonormueckoe 3HauyeHve 3aKoyaeTcs B obecneyeHum
KMBbIX OpraHnsmos 3emnun opraHnyeckMmun  BellecTsamu, 060I’aLLleHI/IIA
aTmocdepbl 3emMnn KUCNIOPOAOM.

Mpouecc potocuHTesa npotekaer B xsloponnacrax,
OHW MMEIOT ABE MeMOpaHbl. BHyTpeHHAA MeMOpaHa xnoponnacta obpasyer
BbINAYNBAHNA — TWUNAKOUAbI, KOTOpble CKNaAblBAalOTCA B CTOMKU-TPaHbl.

B mem6paHy rpaH BCTpOEHbl MONeKynbl Xfopodunna u ¢$epmeHTOB,
KOHTPONMPYIOLWNX peakumi GpoToCuHTe3a.

DOTOCMHTE3 — 3TO CNOXKHBIA MHOrOCTyneHuaThiii npouecc. B Hem
pasnuyaloT CBETOBYIO 1 TEMHOBYIO $asbl.

Caerosas dasa porocunresa

CeeToBas ¢a3a ¢OTOCVIHTe3a HaunHaeTca C OcCBeleHua Xxnoponnacta
BUAMMbIM cBeTom. (DOTOH, nMomaB B MoOneKyny xnopodunna, NpuBoguT ee
B BO3DYXJEHHOE COCTOAHWE: ee 3SMEKTPOHbI MepeckakMBalT Ha Bbicne
0p6uTbi. OAVH 13 TaKnX NEKTPOHOB NEPEXOAUT Ha MONEKYNy-NEePeHOCUMKa,
OHa YHOCMT ero Ha APYryl CTOPOHY MemOpaHbl Tunakouga. Monekynbl
xnopod)vlnna BOCCTaHaB/IMBAKOT NOTEPIO 3NEKTPOHA, OTﬁlllpaﬂ €ro OoT MoneKynbl
BOAbI. B pesynbrate noTepu 3NEKTPOHOB MOJIEKY/bl BOAbI pasnaralTca
Ha NPOTOHbI U MOHbI rMAPOKCKna (Gotonus). HZOIZ H*+OH

[pPOTOHbI, HeCrocobHble K Anddysun uépes membpaHy, HakannMBaloTCA
8 rpaHe. MoHbl ruapokcuna OH OTAAIOT CBOW 31eKTPOHbI APYTM MONEKynam
1 npespawjaTca B cBo6oAHbIe papvkansl OHO, B3aumopeincTeyiowe apyr
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C Aapyrom ¢ o6pa3oBaHVeM BOAbl U MONIEKYNAPHOTO KUCII0POAa, KOTOPbIN,
AndpyHaNpya uepes membpaHy, Bbiaenaetca B atmocepy. 40H -> 02| + 2H20

akum 06pa3om, N0 OfHy CTOPOHY MembpaHbl —HaKanuBalTCA
NONIOXUTENIbHO ~ 3apAXKEHHble  MPOTOHbI, N0 Apyryl  —  4acTuupl
C oTpuuaTenbHbIM  3apPAAOM, YTO MPUBOAMT K HAapacTaHWIO Pa3HOCTM
noTeHUManos. Mpu JOCTKEHNN KPUTUYECKOrO YPOBHA Pa3HOCTK NoTeHLuana
NPOTOHbI NPOTaNIKMBAIOTCA Ha APYTYI0 CTOPOHY MeMbpaHbl Yepes KaHan BHyTpn
AT®-cuHTe3bl. OCBO6OXAAIOAACA NPV STOM SHEPrUA TPATUTCA Ha cuHTe3 ATO,
KOTOpas nepenpasnAeTCA B MECTO CUHTE3a YrNeBO/0B.

POTOHbI, MPUCOEANHMB SMEKTPOH, NPEBPALLAITCA B aTOMbl BOAOPOA],
OHU TaKXe NepenpaBnfAioTCA B MECTO CMHTe3a yrneBogos (H* + e K HO).

Obiiee ypaHenue ceToBoit hassr poTocHHTesA
40HKO, +2H,0
B cBeTOBYI0 Gd3y $poTOCKHTE3a NPOTEKAIOT ClledyioLyne NPOoLecch:
. oﬁpasosaHMe MOJIEKYNAPHOro KNCN0poAa, BblAeNAOLWEeroca B aTMOCd)epy;
- cuHTes ATO;
. 06PB3OBBHME aTOMapHOro BOAoOPOAa.

TemuoBas dasa poTocuHTesa
TemHoBas ¢asa (OTOCMHTE3a COCTOMT W3 pAAa NoCnefoBaTeNnbHbIX
(bepMeHTaTMBHbIX peakuuii, B pesynbTaTe KOTOpbiX 06pasyetca MioKosa,
ChyXKawas MCXOAHbIM MaTepuanom AnA 6uocuHTe3a APYruX YrneBOAOB.
ITOT nNpouecc uaeT C Ucnonb3osaHuem 3Hepruy ATO 1 npu yyacTn aTomos
BOJ0PO/Aa, 06pa30BaBLIErocs B CBETOBYIO dasy.

Oémewpanﬂeﬂue TeMHOBOIT Basbl GoTocHHTe3a
6CO, +24H,00CH 0, + 6H,0
O6uee ypasHenue GpoTocnHTesa
6C0, + 6H,0RCH, 0, +60,
Kpome yrneBofoB, B MNacTupax CUHTE3NPYIOTCA aMUHOKMCNIOTHI, Genku,
aunugpl, xnopodunn.

Cunres Genka

CuHTe3 Genka M (OTOCMHTE3 OTHOCATCA K pPeakuMAM NnacTuyeckoro
obmeHa. CuHTe3 6enkos Hanbosnee akTUBHO NPOTEKaeT B MOMOABIX PaCTyLLMX
Kknetkax. OCHOBHasA POJib B OMPeAeNeHn CTPYKTYpbl 6eNKoB NpuUHaaNexuT
J[HK. Otpesok [IHK, cogepxawuin nHbopmaumio o CTpyKType ofHoro Genka,
Ha3blBaloT reHoMm. B monekyne [IHK 3akoaupoBaHa MoCfiefoBaTeNbHOCTb
aMWUHOKNCIOT O 6enke B BUfe OMNpefieleHHO COYeTAlOWNXCA HYKNeoTUOB.
CywHocTb Kofa [IHK cocTouT B TOM, U4TO KaX/o aMUHOKNCIOTE COOTBETCTBYeT
yYacTOK reHa M3 Tpex PAAOM CTOAIWMX HYKNeOTUAOB — TpunneT. PasHbix
aMWUHOKMCAOT 20, YNCNO BO3MOXHbIX COUYETaHUIA U3 4 HyKNEOTIUAO0B MO 3 PaBHO
64. CneposatenibHO, TPUNNETOB C U3BLITKOM XBaTaeT [NA KOAWPOBaHUA BCeX
aMUHOKMNCIIOT.

Oranbl 6uocnHTesa 6enka
1. TpaHCKpUNUUA — MPOLLeCC CUHTe3a Ha ofHOW U3 uenei monekynbl JHK
monekynbl U-PHK Mo npuHUMny KomnaemeHTapHOCTH. MpoLecc npoucxoant
He Ha Bcen monekyne [JHK ofHOBpemeHHO, a Ha HebOmNbLIOM ee yuvacTke,
COOTBETCTBYIOLLEM OfJHOMY TEHY.
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2. TpaHcnAumAa —  nepeBoa  WHGoOpmauun C_ monekynbl  u-PHK
B MOC/IEA0BATeNbHOCTb AMUHOKUCIOT MOAMMENTUAHON Lenu, MpOonCcXoanT
B LMTOMNIa3Me.

Monekyna u-PHK pocraBnsetca ¢ nomotubio ocoboro 6enka-pepmeHTa
3 Agpa K pubocomam. Pubocoma nepemelyaercs no monekyne wu-PHK
npepbIBACTO, TPUMMeT 3a TpunneTom. Mo mepe nepemelyeHns PUGOCOMbI
K MONMNENTUAHON LIenoyKe OfjHa 3a APYrov NpUCoeaNHAKTCA aMUHOKUCAIOTbI.
TouHOe COOTBETCTBME ~aMUHOKWUCIOTHI  Tpunnety obecneuvsaer T-PHK
(tpaHcnopTHaa PHK). [Ina KaXpoi aMUHOKMCNOTbI cyulectyeT cBos T-PHK,
OfIIH W3 TPUMNETOB KOTOPOI1 (aHTNKOAOH) KOMMNeMeHTapeH onpeseneHHoMy
Tpunnety n-PHK. Kondurypauma 1-PHK HanommuHaeT nucT knesepa. K «uepeluxy»
NINCTa NPUCOEAVHACTCA ONPe/eNieHHas aMUHOKIICIOTA, a Ha «BEPXYLUKe INCTa»
pacronoxeH KO[OBbIM TPWUMAET HYKNEOTUAOB, COOTBETCTBYIOWMUI AaHHOM
amuHokucnote, Ha ofHoit HUTK -PHK MoXeT oAHOBpeMeHHO pacronaratbca
HEeCKO/IbKO p60COM, 06pasys Monmncomy.

BuocnHTes  Genka  —  CNIOKHBI  MHOFOCTYMeHuaTbiii  npouecc,
NPeACTaBnAWMA  LeNb  peakuui,, — NpoTeKalolmx Mo NpuHLMNY
MaTpUYHOro cuHTesa. CyTb peakuuii MaTPUYHOrO CMHTE3a COCTOUT B TOM,
4TO HOBbIE MOMIEKYbI Ge/lka CUHTE3NPYIOTCA B TOYHOM COOTBETCTBUM C MNIaHOM,
3aNn0XeHHbIM B CTPyKType monekyn [IHK.

Bupychi, ux crpoene u GpyHKIMOHNPOBAHME
Bupycbl — 37O HeknetouHble GOpMbl KM3HW, PasIMuNMble TONbKO
Noji  3NEKTPOHHBIM ~ MUKPOCKOMOM. 3TO  BHYTPUK/ETOUHblE  MapasuTbl.
3a npepgenamu KNeTKM OHWM He MPOABMAIOT CBOWX CBOWCTB U UMelOT
KpucTannnyeckyto popmy.

Crpoenne BUPYCOB

Hanbonee  npocto  opraHM3oBaHHble BUPYCbl npepcTasnsAioT
coboi  HykneonpoTens, COCTOAWMIA W3  HyKnewHoBow Kucnotbl (OHK
nnn PHKf’ n Genkoson o6onoukn (kancupa). CnoxHble BUPYCbl MOTYT
MMeTb [JOMONHNTENbHYI0 060MOUKY M3 NnnonpoTenHa. HekoTopble BUPYCbI
(6akTepuodarm) MMeloT annapat TPaHCMOPTUPOBKI CBOEro reHoMa B 6akTepuu,
nocsne NPOHNKHOBEHWA B KNETKY Kancui oCTaeTcs 3a npegenamn Knetku. Teno
6akTeprodara NMeeT CIOXKHOE CTPOEHWe, OHO COAEPXMUT FONOBKY, XBOCTUK
(TPybKy, Yepe3 KOTOpYl FeHOM MpPOTAfIKNBAeTCA B KIETKY) U XBOCTOBble
OTPOCTKN.

B KneTKy BMPYCbl MOTyT NOMacTb BMeCTe C MUHOLMTO3HBIMIA My3blpbKamu
UNN nyTem MOrpyKeHUA YacTu OGONOYKM KNEeTKN C MPUKNEUBLIVMCA K Heit
BMPYCOM B LUTOMNa3My, @ TakxKe NyTem pacTBOPEeHNs 060/I0UKN KNeTKN.

Bupycbl BHOCAT B KNneTKy CBOIO reHeTWueckylo MHpopMaLuio, U KneTka
HauMHaeT NPON3BOAUTH MOAOGHbIE BUPYChI.

BHyTpy KneTkm HauuHaeT cuHTesuposatbca [HK wnu PHK Bupyca
1 06pasyeTca MHOXeCTBO BMPYCOB. B pesynbTate KneTka rvbHeT, N BUPYCbI
BbIXOAT Hapy»y, 3apaxas HOBble KNeTKW. BCTPOEHHbIN B FreHOM KIeTKn reHom
B/PYCa MOXET Cyl|eCTBOBATb B TAKOM BlJie [10/IrOe BpemA.

Bupycbl Bbi3biBaloT TabauHylo MO3auKy Y pacTeHui, ocry, rpunn,
MONVIOMUENT, renaTuT, CI'II/I,Ile/ yenoBeka. Hanbonbluylo onacHocTb B Halue
Bpems npefctasnsaet supyc CMWJa. OH nonajaeT B opraHn3m uenoseka
npy nepenuBaHUM KPOBW, NPU MOMOBbIX KOHTaKTax. 3TOT BUPYC nopaxaeT
KNeTKM opraHusma, OTBevalolime 3a MMMyHUTeT. B pesynbrate uenosek
OKasblBaeTcA 6e33aluMTHbIM nepes UHOEKUMOHHbIMM 6onesHAMM 1 BbicTpo
norvbaer.
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Bupycbl, 6narofapa MyTMPOBaHMIO U CMOCOGHOCTU GLICTPO Pa3MHOXKaTbCA
BHYTPW KINETOK, CTaHOBATCA YCTOMYMBLIMW K AEACTBMIO NIeKapCTB, W 3TO
06CTOATENbCTBO 3aTPY/AHAET NIEUEHE TaKIIX BUPYCHbIX 3a60NeBaHuiA, Kak rpunn,
renatut v ap.

HENCHMC KJIETOK — OCHOBA Pa3sMHOXKE€HMA U POCTa OPraHM3MOB

ﬂeneHme Knetok — npouecc, J'Ie)KaLLlVII;I B OCHOBE pasmMHOXeHuA
N NHAMBUAYANIbHOTO Pa3BUTUA BCEX XWBbIX OPraHM3mMoB. OCHOBHle ponb
B [JeNeHUn KNeToK urpaeT agpo. Ha oKpalleHHbIX npenapatax KneTku
COfIEPXMMOE AApa B COCTOAHWUN NOKOA MPE/CTaBEHO XPOMATUHOM, KOTOPbIV
pasnuumm B BUAE TOHKNX Taxeln (Gubpunn), Menkux rpaHyn u rmoi6ok. OcHoBy
XPOMaTNHa COCTaBNAIOT HYK1eONpPOTEeNHbl — ANIVHHbIE HATEBUAHbIE MONEKY bl
[HK (xpomaTupbl), coeiuHeHHble CO creunduyecknmi 6enkamn-rucToHamu.
B npouecce feneHna aapa HyKneonpoTenHbl CNUpannsyroTcsa, yKopaumBaTca
N CTAaHOBATCA BWAHbI a CBETOBOW MUKpOCKON B Buae KOMMNAKTHbIX
NasnoYKOBUAHBIX XPOMOCOM. Y KaX/0 XPOMOCOMbI €CTb NepBIYHAA NepeTaKKa
(YTOHUEHHbIN HEeCNMPanM30BaHHbIN Y4acToOK) — LeHTPOMepa, KoTopas Aenut
XPOMOCOMY Ha /1Ba nyieva.

Mwuto3 — 31O HenpamMoe feneHne Knetok, WWPOKO pacnpocTpaHeHHoe
B npvpoae. bnaropapsa muTto3y obecneunBaeTca paBHOMepHOe pacnpefeneHue
reHeTM4yeCckoro matepuana mexay AByMA AOYEPHUMWN KNeTKamu.

Yetsipe daspl MuTo3a

Mepnos XWU3HW KNeTKN MeXay ABYMA MUTOTUYECKUMW AeNeHnAMM
Ha3blBaeTCA nHTepdasoit. OHa B AECATKM pa3 NPOAOoIKUTENbHEee MUTo3a. B 3Ty
dasy nponcxoaut cuHtes monekyn ATO n 6enkos, yasoerne [IHK, yasausatotcs
HEKOTOpble OpraHOVbl KNETKN.

1. Bnpodase HaunHaeTcsa cnupanusauuna [HK. YTonweHHble 1 yKopoueHHble
HuT [IHK cocToAT u3 AByx xpomatua, K KoHLly npodasbl agepHas MembpaHa
1 AAPLILKM UCYe3aloT. LIeHTPI1onu KNeTouHoro LieHTpa pacxofATca K nosiocam,
bopmupyeTca BepeTeHO AeneHns.

2. B MeTapase NpouCxXoauT OKOHYaTesbHaA CNPanM3aLUma XpOMOCOM, UX
LIeHTPOMEPbI PacrionaralTca No 3KBaTopy, NPUKPENNAACh K HUTAM BepeTeHa
nenexus.

3.B  aHadase UEHTPOMEpbl  AENATCA,  CeCTPUHCKWE  XpomaTWfbl
OTAENATCA APYr OT Apyra W 3a CYeT COKPALEHUA HWUTE BepeTeHa OTXOAAT
K MPOTVBOMOJIOKHBIM MOJIOCaM KNETKN.

4.B Tenodase XPOMOCOMbI PacKPyuMBalOTCA, BOKPYr HUX 0bpasylotca
AnepHble MembpaHbl. B LieHTpe MaTepUHCKOI KNeTKi obpasyeTca nepeTsaxKa,
MNPOVNCXOANT [efieHne uuTonnasmbl. Tak M3 OfHON MaTEPUHCKON KneTku
06pa3yloTca AiBe AouepHuMe.

3HayeHNe MUTO3a

ObecreynBaeT TOUHYI0 Nepefiady HacneACTBEHHON WHdOPMaLMK Kaxpaoin

13 l0YEPHVIX KNETOK.
Meitos

Meito3 — ocobbli BWA AeNeHUA KNeTok, B pesynbrate KOTOPOro
06pasyloTcA rameTbl — MOJIOBbIE KNETKM C raniongHbiM Habopom XPOMOCOM.
Meit03 npepactasnseT coboil ABa Noc/iefoBaTeNbHbIX [eNeHns B npoliecce
rameToreHesa.

Yerbipe dasbl Meito3a
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« npodasy,

« metadasy,

« aHadasy,

« Tenodasy.

lMepep nepBbIM AeneHNeM KNeTKN B HTepdase npouncxoaut yasoenve HK.

HepBoe MeifoTn4ecKoe AeneHne

1. B npodase HauMHaeTcA Cnupanu3auua XPOMOCOM. 3aTemM XPOMOCOMbI
KaX/Io FOMOJIOTVMYHOW Mapbl COeAUHAIOTCA pYr C APYrom no BCel AnuHe
1 nepenneTaloTca. 3TOT NPOLIeCC Ha3blBaeTCA KOHblOraLMen.

Bo Bpems KoHbloraLni NPONCXOANT O6MEH y4acTKamu reHOB FOMOSIOMMYHbIX
XPOMOCOM (KpoccuHrosep). Mocne KoHblorali roMonoriyHble XPOMOCOMbI
OTTANKMBAIOTCA APYT OT PYra, HO COXPAHAIOT CBA3M B MECTaX KPOCCMHIoBepa.

. B meTagaze nepBoro [eneHns XPOMOCOMbl TFOMOJIOTMYHBIX Map
pacnonaraloTcs B N0CKOCTY IKBaTOPa.

3. B aHadase k noniocam KNeTki PacXOAATCA Liefible XPOMOCOMbI, Kax/an
13 KOTOPbIX COAEPXMUT f1BE XpOMaTuabl. B AouepHme KneTku nonaaaet Tonbko
OflHa M3 KaXk[oW Napbl FOMONOMMYHbLIX XPOMOCOM.BTOopoe MeiioTuyeckoe
nenexve

Emy He npepwectsyeT cunTes [IHK, T. K. iHTepdasbl NpakTnyeckun HeT.

Mocne KopoTkoii Npodaskl B MeTadase BTOPOro AeNeHnsa K XpoMOCoMaM,
COCTOAWMM W3 ABYX XPOMaTWA, NPUKPENnNATCA HUTU BepeTeHa [eneHus.
B aHadase k nonocam KneTku PacxofAaTCA XpOMaTUAbI U B Kax/0l iovepHei
KNneTKe OKa3blBAaeTCA MO OfHOW AoYepHen Xpomocome. Takum 06pasom,
B MOJIOBbIX K/ETKaX KONMYECTBO XPOMOCOM YMEHbLUAETCA BABOE.

Buonornyeckoe 3HaueHne Meiio3a 3ak/lOUaeTCA B_YMEHbLIEHWN uucna
XPOMOCOM BABOE U 06pa3oBaHuK ranfoufHbix raver. CANAHME ranionaHbIx
KNEeTOK Mpy OMOAOTBOPEHUM BOCCTaHaBAMBAET B 3UroTe AUNIOUAHBIN Habop
XpomocoM. MepekombuHaLMsA reHoB, ocyllecTsfiseMas B Meiio3e, NpusoanT
K BHYTPVBI0BOI N3MEHUNBOCTH.

TTonooe 1 6ecrionoe pasMHOXKeHIe OPraHN3MOB.

Pa3smMHOXeHMe — 3TO CBOWCTBO XMBbIX OPraHM3MOB BOCMPON3BOAUTL cebe
NoA06HbIX, B OCHOBE KOTOPOTO IEXNT Nepe/jaya HaceiCTBEHHO MHhOpMaLn
oT po[:lwrenelh NOTOMCTBY. Pa3mHoXeHne obecrneumBaet npeemcTBeHHOCTb
MeXAay NOKONeHUAMW, YyBenuvyeHue UNCIeHHOCTHN ocoben B nonynaunu
N X pacceneHne Ha HOBble TeppuTopun, CyulectBoBaHWeE BuAa B LENOM.
Monosoe Pa3MHOXeHne OCyLeCcTBNAETCA NPU NOMOLWN Cneunann3npoBaHHbIX
MO/IOBbIX PELUETOK. B OTAMUME OT COMATU4ECKUX KNETOK TeNa, NooBble KNeTKn
(rameTbl), UMEIOT ranfouAHbIN (OAHAPHBIN) Habop Xxpomocom. Mpu canaHUK
[ABYX TOMNOBbIX KNETOK BOCCTaHaBNMBAETCA AWMIOUAHbIA (ABOWHOM) HaGop
XPOMOCOM. Monosoe Pa3sMHOXeHe MMeeT O4YeHb 6onbluoe IBOJTIOUNOHHOE
npevmMyuiecTso nepea 6ECFIO"II>IM, T. K. OCHOBAHO Ha HOBbIX KOM6VIHaLlVIi|X reHos,
obecneunBaroLyx NPUCMOCO6NEHNE BUAA K MEHALLMMCA YCNOBUAM CPefbl.

OnNoAOTBOPEHIIE — 3TO NPOLIECC CIMAHNA NIONIOBbIX KNETOK C 06pasoBaH1eM
3Urotel — F[IAI'II'IOI/IF(HOI;I Knetkn, c KOTOpOI;I HaynMHaeTca uHAnBMAyanbHoe
pasBuTMe opraHu3Ma. Y 0cobeil pasHbix BIIOB CYLIECTBYIOT CBOM OCOOEHHOCTI
onnoaoTBOpeHnA. Mxam n nanopoTHMKam AnAa onnoaoTBopeHna Heoﬁxoqmma
BOAHAA cpefa.

Y KMBOTHbIX onnoJoTBOpeHne MoXeT OblTb BHELWHUM W BHYTPEHHUM.
Mpn BHeWHeM ONNOAOTBOPEHUM rameTbl BbIAENAITCA B BOAHYIO Cpepy
B 6OMbLWIOM KonuuecTse, T. K. Gonblias WX 4YacTb rUGHeT. BHyTpeHHee
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onnofoTeopeHue  obecrieusBaeT  GOMblUYld  BEPOATHOCTb  BCTpeun
POANTENBCKUX rameT.

eHckue rametbl — ﬂVILleKﬂeTKVI, 06pa3y|orcﬂ B MOJI0BbIX OPraHax *KeHCKnx
ocobeli. Y LIBETKOBbIX pacTeHWil ANLiEKNETKa 06pa3yeTca B CEMANOYKaX 3aBA3N,
Y TONOCEMEHHbIX — B CEMEHHbIX 3auaTKax KEHCKWX wWulek. fiLekneTku
KpymHee CrepmaTo30MAOB, T. K. COAEpXaT 3anac_MuTaTeslbHbIX Bel|ecTs,
HeOﬁXOAMMbIX ANnA 3apofbiwa. OHn HEeNOABUXHbI. B npouecce cospesaHunA
ANLEKNETKN NOKPbIBAIOTCA obonoukamm. VX GpyHKUMA — 3alnTa ANLEKNeTKN
“ 3apojbiwa OT BHELWHNX Heéﬂafoﬂpl’lﬂTHle EOSﬂEﬁCTEMﬁ,

My>KCKiie rameTbl — criepmaTo3oufbl, 06pasytoTca B CeMEHHUKAX- MyXCKUX
MONOBbIX XKene3ax. VX GyHKLMN COCTOAT B JOCTaBKe ANLIEKNETKE reHETUYECKO
VHbOPMaLK 1 CTUMYNALMM ee pa3BUTUA. [Toce 3aBepLUeHNA Mello3a MyKcKaa
nonosas Knetka nogsepraeTtcA N3MeHeHUAM: annapar rOJ'IbFl)KVI Ha nepeaHem
KOHLEe TrONoBKM npeobpa3syeTcA B aKpoCOMy, Bbifenswoulylo $epMeHTb
[NA pacTBOPeHWA MeMOpaHbl AlL@; MWTOXOHAPWM TPYNMNUPYIOTCA BOKPYT
JKryTIKa, 06pasya Wweiky.IMOproHanbHOe Pa3BUTUE KUBOTHBIX

He3aBncmo OT cnocoba pasMHOXEHUSA, Hayano HOBOMY OpraHusmy aaet
OfiHa KneTKa, cofiepallias HacnefCTBEHHbIe 3a4aTki 1 obnajalollan BCemm
XapaKTepHbIMWU NPU3HaKaMn n CBOMCTBaMU uenoro opraHnsma.

MHAIAEI/IAyaJ'IbHOG pasBuTME 3aKnlo4vaeTca B nocrteneHHon peanusayunn
HacnefCTBEHHON MHPOPMALIK, NONYYEHHOI OT poauTenei.

Hauano 3BOMIOLMOHHON 3MGPUONOTMN MONOXKUAN pyccKue yueHble A.O.
Kosanesckuii n U. V. Meunnkos. OHu BepBble 06Hapy»KUV TPy 3apOAbILLIEBbIX
NNCTKa 1 yCTaHOBUAN NPUHUWNBI Pa3BuTuA 6€Crno3BOHOYHbIX U MO3BOHOUYHbBIX
KNUBOTHBbIX.

OHTOI'eHeSOM, wnn A I} passutnem, TCA BeCb nepuoa
KN3HU 0COBU C MOMeHTa 06pa3oBaHA 3UroThbl 4O rMOEeNN opraHn3ma.

JlBa mepyoia OHTOreHe3a
+ 3MOpPUOHaNbHBIN Mepuoa: OoT 06pa3oBaHMA 3UrOTbl 10 POXAeHUA
VNI BbIXOAa U3 ANLIEBbIX 060/IOYEK;
+ MOCTIMOPMOHANbHBI NepuroA: OT Bbixoa M3 ANLEBbIX 06OMOYEK
VNN POXAGHUA 0 CMepPTY OpraHii3ma.

CTa)I[MM 3M6PMOH3HI:HOI‘O PasBUTHA (Ha npumepe HaHL‘ETHMKa)

1. lpobieHne — MHOTOKPATHOe [AeneHue 3uroTbl MyTem MWTO3a.
O6pa3oBaHue 61acTy/bl — MHOTOKNIETOUHOTO 3apPO/ibilLia.

2. TacnTpynauma — obpa3oBaHue ABYXCNOWHOrO 3apofbliua — racTpysbl
C HapyXHbIM Cloem K/eToK (3KTOlepMOi) M BHYTPEHHMM, BbICTUNAKOLINM
nonocTb  (3KTOAEPMOil). Y  MHOTOK/ETOUHbIX WBOTHBIX —4YacTo  BCnief
3a 06pa3oBaHVieM [1ByXC/IONHOrO 3apoAbiLua, BO: TpeTwii 3apo, 7
Coit — Me30/1epMa, KOTOPbIV HaXOANTCA MEX [y SKTO-W SHTOAEPMO. 3apogibill
CTaHOBUTCA TPEeXCIoHbIM. CyIHOCTb Npolecca racTpynAuun 3akmioyaeTca
a nepemelleHII KNeToUHbIX MacC. KneTku 3apofbilia NpakTuyeckn He fenaTca
1 He pacTyT. [oABNAITCA NepPBbIf NPU3HaKKM ANdGEPEHLINPOBKI KNETOK.

3. OpraHoreHes ~— o6pasoBaHMe KOMMNeKca OCEeBbIX  OpraHoB:
HEpPBHOW TPYOKW, XOPAbl, KULWEYHO! TPYbKM, Me3ofepMasnbHbiX COMEUTOB.
NanbHenwas AndGepeHLMpoBKa KNEeTOK MPUBOAUT K  BO3HWKHOBEHMIO
MHOTOUNCNIEHHBIX MPOU3BO/HbIX 3aPO/IbILIEBbIX TMCTKOB — OPraHOB 1 TKaHem.
V13 3KTOAIePMbI OPMUPYIOTCA: HEPBHAA CUCTEM, KOXKa, OPraHbl 3pEHUA 1 CllyXa.
V3 3HTOAEPMbI GOPMUPYIOTCA: KULLEUHWK, NIerKie, NeyeHb, NomKenyaoyHas
xenesa. V13 mesolepmbl — XOpAa, CKeneT, Mbillilbl, MOYKW, KPOBEHOCHasA
1 numdaTIyecKan CUCTEMBI.
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B xope opraHoreHesa OAHW 3auyaTKW BAMAIOT Ha pasBUTMe APYruX
3a4aTKoB (3MOpMOHanbHas WHAYKUUA). B3anmopeicTBue vacTeii 3apopbilia
ABNACTCA OCHOBOW €ro LEeNOCTHOCTU. B nepuoa sMGpUOHanbHOMo passuTia
3apofblll O4YeHb YYBCTBUTENEH K BANAHMIO GpaKTOPOB cpepbl. Takue BpeaHble
BO3/1eNCTBISA, KaK aikorosib, Tabak, HapKOTUKM, MOTYT HapyLINTb X0 Pa3BUTUA
1 NPUBECTY K Pa3NINYHbIM yPOACTBAM.

MocTambproHanbHoe MM Mocne3apopblliesoe  pa3BUTUE  HauMHaeTca
C MOMEHTa POX/AEHNA UK BbIXOAA 13 ANLIEBbIX 0GOJIOUEK 1 NINTCA 10 CMepPTH
opraHu3ma. OHO 6bIBa€T /BYX TUMOB: NPAMOE 1 HeMpAMOe.

[Mp¥ NPAMOM Pa3BUTUM POAVBLLMECH NOTOMKM BO BCEM CXO/HBI C B3POC/bIMM
ocobAmM, 061TalOT B TOV Xe Cpejie 1 NUTAITCA TOM Xe MuLleid, 4To obocTpaeT
BHYTPUBMOBYIO KOHKYPEHLWIO (MTULbI, MpecMbiKalowmuecs, MnekonuTaoume,
HEeKOTOpbIe HACEKOMbIE 1 fiP.).

Mpu HEeMpAMOM  PasBUTUM  HOBbIi  OpraHW3mM  MOABAAETCA
Ha CBeT B BMAE NINUMHKM, MpeTepreBalolleil B CBOEM PasBUTAN PAfj
npespalleHunit — metamoppo308 (amdnbumn, MHorne Hacekombie). Metamopdos
CBA3aH C pa3pylieHrem JIMYNHOYUHBIX OPraHoB 1 BO3HUKHOBEHMEM OpraHoB,
NPUCYWNX B3POC/bIM XMBOTHBIM. Hanpumep, y ronosactuka B npouecce
MeTaMop$03a, MPONCXOAALLErO MO BIAVAHNEM FOPMOHA LUMTOBUAHON XKenesbl,
ncyesaeT GOKOBaA SIMHUA, PaccacbiBaeTCA XBOCT, MOABNAKTCA KOHEUHOCTY,
Pa3BBaIOTCA NIETKIie 1 BTOPON KPYT KPOBOOGpaLeHMA.

3HaveHne MmeramMmophosa

1. JInunHkn MOryT CaMOCTOATENbHO MNWUTATbCA, pPacT W Hakanaueatb
Beuwectea AnAa ¢0pMVIpOBaHIIIﬂ MOCTOAHHbIX OPraHos, obutas B cpene,
HexapaKTepHO f4N1A B3pOCibIX 0Cobeil.

2. JINYNHKM MOryT wWrpaTb BaxHyl0 pPOfb B pacceNieHuyt OpraHU3MOoB.
Hanpumep, IN4UHKN 1BYXCTBOPYATHIX MOJIIOCKOB.

3. PasHaA cpefjla OOMTaHWA CHWXAeT WHTEHCUBHOCTb BHYTPUBUAOBOWN
60pb6bl 3a CyLiecTBOBaHME.

HenpﬂMoe passutne ocobein ABNAETCA BaXKHbIM I'IpVICI'IOCOﬁ"IEHI/IEM,
BO3HUKLWIKMM B XO4e 3Bontoymn

OBIIIAA BMOJIOI A
OcCHOBBI TeHETUKN. 3aKOHbI HACTIEICTBEHHOCTH
leHeTMKa — HayKa, U3yuvaloljas 3aKOHOMEPHOCTW HacNeACTBEHHOCTN

M M3MEeHUNBOCTW. MeHgenb, NPOBOAA OMbiTbl MO CKPELMBAHMIO Pa3fINYHbIX
COPTOB rOpPOXa, YCTaHOBWN PAA 3aKOHOB HaC/NefoBaHusA, NONOXMBILMX Hauyano
reHeTuke. OH pa3pa6oTan r6PUAHO-NOrMYeCKUI METOf aHanl3a HacneoBaHNA
NpU3HaKoB OpraHM3mMamu. JTOT MeToA MnpejycMaTpuBaeT CKpellrsaHue
ocobelt C anbTepHaTUBHBIMK NPU3HAKaMK; aHanU3 UCCeoBaHHbIX NPU3HAKOB
y rn6puaoB 6e3 yueta OCTasbHbIX; KONMUECTBEHHbIN y4eT rmGpuaoB.

pOBOAA MOHOTMGPUAHOE CKpelyrBaHue (CKpelynBaHue No OAHOW nape
anbTepHaTVBHbIX NPU3HaKOB), MeHfenb yCTaHOBMA 3aKOH eanHOO6pasuA
NepBoro NOKoNeHMs.

Tepsbiit 3aKon Menpiens — 3aKOH eUHOOOPA3NS TIEPBOTO MOKONIEHMS
[nacuT: Npy CKpewyrBaH1 ABYX FrOMO3MIOTHbIX OPTaHN3MOB, OT/IMYAIOLMXCA
No OfHOII Nape anbTepHaTUBHbIX MPU3HAKOB, NepBOe NoKoneHne rMbpuAos
€[MHO06Pa3sHO Kak Mo GeHoTuny, Tak M Mo reHoTuny. TOT 3aKOH TaK e
Ha3blBAKOT 3aKOHOM [OMUHMPOBAHUSA, T. K. OAUH U3 NPU3HAKOB NPOABNAETCH,
a fpyroit — noaasneH.
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Ecnv notomkos NepBOro NOKoNeHUA CKPeCcTUTb Mexay COﬁOI;I, TO BO BTOPOM
nokoneHnn VICHEBH)’BLLIVWI B NepBOM MOKONIEHNN NMPU3HaK NPOABNAETCA BHOBb.
310 ABNeHve nony4ynno HasBaHWe BTOPOro 3akoHa MEHﬂeﬂﬂ wnn 3akoHa
pacuienneHns.

Bropoit sakon Menpiens — 3akoH paciienienns

fnacut: npu  CKpelwmBaHWN rMGPUAOB MEPBOrO  MOKONEHUA MeXay
co6oi1, BO BTOPOM MOKONEHUM HabniofjaeTca pacljennieHnie AOMUHAHTHbIX
1 peLiecCcuBHbIX MPU3HAKOB B COOTHOLEHWM 3:1.

leHoTunbl BTOporo nokoneHns — AA, Aa, Aa, aa, To ecTb Habniogaerca
CooTHOWeHwe 1:2:

PaclijenneHiie NPU3HaKoB B NOTOMCTBE NP CKPELLMBAHUI FeTepO3UroTHBIX
ocober 06bACHAETCA TeM, YTO ramMeTbl FeHETUUYECKI YNCTbI, HECYT TONbKO OANH
reH 113 annienbHol napbi. Mpy 06pa3oBaHIN NONOBbIX KNETOK B KaxAylo ramety
nonagaeT ToNbKO OAVIH reH 13 annenbHOi Napbl (3aKOH YNCTOTbI rameT).

LinTonornyeckoii OCHOBO pacliiensieHa NPU3HaKOB NPY MOHOrNGPUAHOM
CKpeLMBaHN ABMACTCA PACXOXKAEHUE TOMONOTUYHBIX XPOMOCOM K Pa3HbiM
NOIOCaM KNETKN 1 06pa3oBaHme ranonHbIX NoNoBbIX KNETOK B Meno3e.

6FQH01mn — COBOKYMHOCTb FeHOB OPraH13ma, B3aVMOAENCTBYIOLINX MEXAY
coboit.

DEHOTHII — COBOKYITHOCTD BHEIIHIX IIPU3HAKOB OPraHu3Ma,

B onbitax MeHgenb Wcnonb3oBan  pasHble CMOCobbl  CKpelrBaHuaA:

MoHornbpuaHoe, AurnépuaHoe 1 nonMrubpuaHoe
Py nocnefHemM CKpeLBaHUM 0Cobn oTnnuaioTca 6onee yem Mo ABym

napam npu3HakoB. Bo Bcex cnyyasx cobniofaeTcs 3akoH eAMHO06pasna Nepsoro
NOKONEHNA, 3aKOH paclenieHns NPU3HaKkoB BO BTOPOM MOKONEHWN W 3aKOH
HE3aBMCYMOTO HaCIeloBaHNA.

3aKOoH He3aBMCIMOrO HaCNel0BaHNA: Kax/laA Napa NpyU3HaKoB HacneayeTcs
He3aBMCKMMO ApYr OT Apyra. B noTomcTee naet pacuiennexe no gpeHotury 3 :1
0 Kax/o0l Nape Npu3HaKoB. 3aKOH HE3aBICHMOTO HaCNe0BaHNA CNpaBennB
Wb B TOM Clyyae, €CM reHbl paccMaTpuBaemblX Nap MPU3HaKoB nexaTt
B Pa3/INyHbIX Napax roMOMOMMYHbIX XPOMOCOM. [OMOSIOMMYHBIE XPOMOCOMbI
cxoiHbl No ¢dopme, pasmepam W rpynnam cuenseHus reHos. [losegeHve
N0ObIX Nap HErOMOMNOMMYHBIX XPOMOCOM B Meii03e He 3aBUCUT [ipyr OT Apyra.
Pacxox/eHuie: 1x K Mosiocam KNeTkn HOCUT ClyyaiiHbIi XapakTep.

HesaBucrmoe HacnefoBaHvie MeeT, 60nbLIoe 3HaueHe ANA SBONMIOLNN; Tak
KaK ABNAETCA UCTOYHNKOM KOMBUHATUBHOM HaCNeACTBEHHOCT.

CrienieHHoe HaceloBaHme
OpraHusm nio6oro Buaa umeeT 6Gonbluoe pasHOOOpasne MpPU3HAKOB,
KoTOpOe obecreunBaeTca ThiCAYaMM reHOB. B TO e Bpema uMc/Io XPOMOCoM
HEeBENMKO, TaK y uenoBeka wx Bcero 23 napbl. CnefoBaTeNbHO, B Kaxaow
XPOMOCOME PacrlonaraioTCA COTHM 1 ThiCAUYN reHoB. HacnefoBaH1e npusHakos,
reHbl KOTOPbIX HaXOAATCA B OAHOI XPOMOCOME, WCCNeA0BaN aMepUKaHCKNI
reHeTk T. MopraH. [eHbl, pacnonoxeHHble B OfHOI XPOMOCOME, HasblBaloT
rpynnovi cuennexua. KonuuectBo rpynn CUEMeHUA B KneTKe PaBHO
rannougHomMy Habopy XPOMOCOM. 3aKOH CLEMEHHOTO  HacnefoBaHus,
OTKPbITbIi MOpraHom, rnacuT: reHbl, PacronoXeHHble B OAHON XPOMOCOMe,

06pasyIoT rpynny CLeneHua u HacneayloTca BMecTe,
[anbHelilume nccnegosaHa MopraHa nokasanu, YTo cLensieHne He sceraa
6biBaeT abconioTHbIM. [lpuunHa ToMy — KpoccuHroBep (o6MeH yuyacTkamu
MeXJy TOMONIOTUYHBIMM XPOMOCOMaMM), KOTOPbIi MPONCXOAUT B Npodase
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nepBoro feneHva Mmeiiosa. KpoccuHrosep HapywaeT rpynnbl cuenneHus
reHoB M BedeTr K MNOAB/IEHUIO ocoben ¢ nepeKoMﬁmHaqmem NPWU3HaKoB.
YacroTa KPOCCMHIoBepa 3aBUCUT OT PacCTOAHUA MeXAy reHamu: 4em 6nvxe
pacnonaraloTcs reHbl B XPOMOCOME, TeM MeHbLUIEe BEPOATHOCTb KPOCCUHIOBEpa
MeX[y HAMU 1 Hao6OPOT. 3Ta 3aBUCUMOCTb WCMONb3YeTCA, ANA COCTaBNEHNA
reHeTuyeCcknx KapT XpOMOCOM, rae Mo BepOATHOCTU KPOCCUHrosepa
PaccuynTbiBAETCA NOJIOXKEHME reHOB, B XPOMOCOME.
PaccTosHue mexay reHamm onpefenseTca no opmyne:
=(A+CQ)/Nx100,
rae X — pacctoaHne mexay reHamm, A n C — KonnyecTBo KpOCCOBEPTHbIX
ocoéem N — obuee uncno ocobei.

ITonossre XPOMOCOMBI ¥ 2y TOCOMBI. Tenotun

AyTOCOMbI — MapHbie XPOMOCOMbI, OfIVIHAKOBbIE ANA MYXKCKIX U KEHCKNX
opraHn3moB. B kneTkax Tena yenoseka 44 ayTocombl (22 napbi).

[MonoBble XPOMOCOMbI — XPOMOCOMbI, COfiepXalline reHbl, onpeaensiove
NosoBble NPU3HaKM OpraHM3ma.

B KapuoTune (kauyeCTBEHHOM 1 KONMYECTBEHHOM Habope XPOMOCOM)
KEHLLVH NOOBbIE XPOMOCOMbI OANHAKOBbIE.

B kapuotune MyxumHbl — 1 OfjHa KpyrnHas paBHOMievas Monosas
XpOMOCOMa,  Apyraa  —  MaJfieHbKas  ManoykoBMAHas  Xpomocoma.
lMonosble XPOMOCOMbI eHUMH 0603HaualoT XX, a MyXckue mMonosble
xpomocombl — XY. KeHCKUit opraHuam GopmMupyeT rameTbl C OANHAKOBbIMU
NOMIOBLIMI XPOMOCOMaMM (FOMOFaMeTHbIi OpraH13m), a MYXCKOW OpraHn3m
bopmupyeT rameTbi HEOANHAKOBbIE MO MOIOBbIM XPOMOCOoMam (X 1 Y).

nTnL, 6a6oyek N HEeKOTOPbIX BUAOB PbiG rOMOrameTeH My»CKOW Mon.
¥ netyxa kapuotun o6o3rauaetca XX, a y Kypuubl — XY.

leHOTUN — 3TO CuCTemMa B3aUMOENCTBYIOWMX reHoB. B3anmopgericTayioT
mexnay cobon Kak bHble, TaK W ble reHbl. [Tpumepom
B3aMMOJIENCTBUA anNeNbHbIX FeHOB ABMAETCA HeroiHOe JOMUHMPOBaHMe, T.
€. POMEXYTOUHBIN XapaKTep MPOABIEHUA Npu3HaKa. Tak, CKpelumBaHme AByX
pacTeHuit HOYHOI KpacaBuLibl — OfHOTO C KPaCHbIMM, @ APYroro ¢ 6enbimu
LBeTaMn — f1aeT B NOTOMCTBE PacTeHNA C PO30BbIMU LiBETaMMU.

PasuTiie npu3Haka OpraHW3mMa HaxoAWTCA OObIYHO MOA  KOHTPONem
MHOTVX TEeHOB, HampuMep OKpacka LWepPCTU XUBOTHbIX. Mpn CKpelBaHum
yepHoro (AABB) U 6enoro (aaBB) KpONAMKOB MOABNAIOTCA Cepble KPONUKM
(AaB). MpuunHa HOBOOBPa30BaHUA: 3@ OKPACKY WEPCTU OTBEYAlOT reHbl Aa
(A — YepHan wWepCTb, a — OTCYTCTBME OKPacKw), 3a pacnpeAeneHne nurmeHTa

noanvHe Bonoc — reHbl B (B — nurmeHT ckannmeaetca y kopHeil Bonoc,
B — MUIMEHT PaBHOMEPHO pacnpeaenaeTca no AvHe BOAOCa). ITO Npumep
Ha B3aumopeiicTBre bIX FEHOB, 0€ KOMM/IEMEHTaPHOCTbIO.

YacTo ren onpepensAeT passuTiie HECKONbKMX MPU3HAKOB OpraHnsma. 1o
ABNEHNe Ha3blBaeTCA NneoTponuein. Hanpumep, y Uenoseka ecTb reH, KOTopbii
OTBeYaeT OAHOBPEMEHHO 3a pa3BuTUe fAedeKTa HOTTell 1 KONEHHON YalueyKu.
Y pacTeHwii NUrMeHT, oTBevaloLWuii 3a o6pa303aume KpaCHOro uBeTKa, Bbi3biBaeT
Takxe ya. cTebns, y macchl cemsAH. B3saumopeiicTue
1 MHOXECTBEHHOe [1e/iCTBI e reHOB — OCHOBA L|eIOCTHOCTU reHoTHNa.

MCTO)II)I M3YyYE€HN HACTENCTBEHHOCTH Y€I0BEKAa
[leicTBIe 3aKOHOB HAC/IEICTBEHHOCTU PACMpPOCTPAHAIOTCA 1 Ha YenoBeKa.
Y yenoseka B kapuoTune 46 XpOMOCOM (23 Napbl), 4To 06ecreunBaeT OrpoMHble
KOMOUMHATUBHbIE BO3MOXHOCTH, MOXHO CKa3aTb, YTO KaXK/ablil YeNoBeK Ha 3emne
YHUKaNeH 1 He NOXOoX Ha ApYyruX, 3a NCKNIoYeHnem OqHOﬂﬁuOBbIX GJ'IVI3H9LlOB.
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Y  yenoBeka  CywecTByeT  MHoro  6GonesHeil,  0bYCNOBNEHHbIX
HacneacTBeHHbIMU ¢aKTOpaMI/IA nx ANArHOCTUKa WMEET Ba)HOe 3HayeHue
ANA NeYeHna n rlpO¢I/lﬂaKTI/IKVL

[InA nsyyeHuna HacneCTBEHHOCTM CYLLeCTBYIOT ClefyloLne MeTofbl:

« TeHeanormyecknini MeTo, — COCTaBeHNe W M3yyeHre POAOC/OBHbBIX
Y HECKOJIbKIX MOKOMeHUi. Hanpumep, yCTaHOBIEHO, YTO pa3BUTME HEKOTOPbIX
cnocobHocTel Yy u4enoseka (My3blKaJ‘IbHOCTb, mMarematnyeckoe MbILU"IeHI/Ie)
onpegensaerca HacneACcTBEHHbIMU q)aKTOpaMVI leHeanornyecknm MeToAoM
BblAB/IeHa HacC/neACTBeHHaA npupofa Takux SaﬁOﬂeBaHMVI, Kak HapyweHue
YrneBofjHOro obMeHa (caxapHbiil AnabeT), BpOXAeHHas rlyxoTa, Wn3odpeHus,
reModUNA, JaNbTOHN3M.

« BNN3HEL0BbIN METOf — U3yYeHe PasBUTUA NPU3HAKOB Y OfIHOANLIEBbIX
6[1VI3HEL(OB, B 0COGEHHOCTU €CNN OHUN KUBYT B pa3HbIX ycnosuax. OqHOHMueBbIe
6]1VI3HeleI BCerga ogHoro nona, UMeT OFlVIHaKOEbIVI reHoTvn. 3Tum MeTogoM
13yyaeTcs posb reHoTUNa 1 cpefibl B pOPMUPOBAHUN MPU3HAKOB OpraHn3ma.

. LlVITOI'eHeTVNeCKVIVI merog— MBYHBET KapunoTun yenoseka AN BbiABNeHNA
XPOMOCOMHbIX 1 F€HOMHBIX MyTaLuii. ITUM METOAOM BbIABNAETCA GOnesHb
ﬂayHa Ee npuynHa — Hannyne B KapuoTune 4enoseka OF[HOI/I nvwHen
XPOMOCOMbI (M0 21 Nape), YTo NPUBOAUT K MaTonorum: y 6obHbIX y3kne rnasa,
MIOCKOE NNUO N Pe3KO BblpaXXeHHana yMCTBEHHAaA OTCTanoCTb. PO)KF(EHVIE HeTeﬁ
C cuHapomom [layHa — pe3ynbTaT OTKNIOHEHWIi B XOfe Meiio3a.

VIsMeHuMBOCTD, ee GOPMBI U 3HAYEHME

M3meHunBOoCTb  —  3TO  CMOCOBHOCTL  OpraHMsmMa  npuobpeTaTb
HOBbIE MPU3HAaKNW B MpoOLECCce OHTOreHesa. Pa3inualoT HacneACTBEHHYIO
" HEHaCNeNICTBeHHYI0 V3MEHUNBOCTb. HeHacnepcteeHHan
WM M \MOHHaA OCTb He 3aTparvBaeT Hac/efiCTBEHHOro

matepuana OpraHn3ma, HoCUT rpynnoBoON XapaKTep, NPOUCXOANT B npeaenax
HOPMbI PeaKLnu.

HOpMa peakunmn — CBOWCTBO reHoTuna obecrneynsatb B onpeaeneHHbIX
npepenax passutne AaHHOro OHTOreHesa B 3aBMCUMOCTW OT MEHAKLWMUXCA
ndOEVIPI cpeabl. Hanpleep, KanycTa B XXapKux CTpaHax He 3aBA3blBaeT Ko4YaHa,
NPOAYKTUBHOCTb KMBOTHbIX MajaeT npu naoxom yxone OI:lHVI NpU3Hakn
(Hanpumep, MONOYHOCTb, BEC) MOI’¥ obnajatb WWPOKOW HOPMOVI peakuuy,
ApyTVie (OKpacKa WepCTj— y3Koii. Takim 06Pa3OM, OPraH3MOM HacedyeTcs
He' Mpu3HaKk, a CrocoOHOCTb OpraHWsMa (ero reHotuma) B pesynbrate
B3aMMOﬂ€PICTBMR C ycnosuAaMn cpefbl fasaTb onpeqeneHHbM ¢€HOTVII'I
nnn, nHaye rosops, HacneayeTca HOpMma peakuun opraHusMa Ha BHelHwue
ycnosua. Ecin HeKoTopoe KONnyecTBO OpraH1M3MOB PacronoXuTb B Nopsaake
BO3pacTaHNA M y6blBaHUA npu3Haka (Hanpumep, AnuHbI), TO NOay4uTCA
pPAQ N3MEHYMBOCTU [AHHOTO NpU3Haka, CJ'IaI'BIOLI.WIMCﬂ W3 OTAeNbHbIX BapuaHT,
Ha3blBaeMmbli BapvaunoHHbIM PAJOM.

BapmaHTa — 3TO e[VHNYHOE BblpaXeHne pasBUTUA MpU3HaKa. Pazmax
Bapmauvu?l n q%CTOTy BCTPG‘{EEMOCTVI OTAENbHbIX BAPNAHT U3y4aloT C NOMOLLbIO
BApUALVMOHHOM KPMBOM —  rPaduueckoro BbIPaXeHWA U3MeHUNBOCTM
npusHaka. VIcnonbsys faHHble KPUBOW, ONPeEnsioT CPEeAHiol BenuumHy
[AHHOTO MpU3HaKa. M LMOHHaA BOCTb [1a€T BO3MOXHOCTH
ocobam anlCl'lOCaﬁnVlBaTbCﬂ K NOCTOAHHO MEHALWWMCA YC/TIOBUAM Cpeabl.

Bujibl Hac/IeICTBEHHOI M3MEHYMBOCTI
« HacnepacTseHHOCTb — 3TO CBOWCTBO KMBbIX OPraHM3MOB COXPaHATb
1 nepefiaBaTb MpWU3Haku B pAAy MOKONeHuit. bnaronaps HacnefcTBeHHOCTU
13 NOKOJIEHNA B NOKOMIEHWE COXPAHAIOTCA NPU3HAKM BIfja, NOPOAbI.
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. Ha(ﬂeA(TBeHHaﬂ U3MEHYMBOCTb (MyTaLlVIOHHaR win I'eHOTVII'IVI‘-IeCKaﬂ)
CBA3aHa C U3MEHEeHMemM reHoTuna 0C06VI, NO3TOMy BO3HUKalWne n3MeHeHna
HacnefyoTca. OHa aBnaeTca matepuanom anAa ectectBeHHoOro 0T60pa. ﬂapBVIH
HasBa/ 3Ty HacCle/CTBEHHOCTb HeonpefeneHHoi. OCHOBON HacneACTBEeHHOW
V3MEHUMBOCTV  ABNAIOTCA  MyTaUMU —  BHe3arHble  CKaukoobpasHble
N HeHarnpasneHHble U3MeHeHuA I/ICXOF[HOIﬁ d)OprI. OHn BeAyT K NnoAsneHuto
Y KMBbIX OpPraHnM3sMOB KayeCTBEHHO HOBbIX HaCNeACTBEHHbIX MPU3HAKOB
n CBOﬁCTE, KOTOpbIX paHee B npupoae He cCyuwecrsoBano. WcTouHmnk

HacnefCTBEHHON W3MEHYMBOCTM — MyTaLMOHHbI npouecc. Pasnuuator
HEeCKOJIbKO TUMOB MyTaLWii: FeHOMHbIE, XDOMOCOMHbIE U FeHHbIe.

« [eHOMHble MyTaymn (nonunnowana  w  aHeynnoupwa) —  3TO
M3MeHeHNA uYucna xpomocom. fMonunnouama — 3TO KpaTHOe yBenuueHue

rannongHoro Ha6opa xpomocom (3n, 4n, u T.4.). Yawe Bcero nonvnnonaunsa
06p33yETCﬂ npv HapyweHun paCXO?KFleHIAﬂ XPOMOCOM K Mofcam Knetku
B Meii03e Unu MMTO3e noj AevcTBreM MyTareHHbIX dakTopos. OHa WMPOKO
pacnpocTpaHeHa y pacTeHnin 1 KpailtHe peako BCTPEUARTCA Y KNBOTHBIX.

+ AHeynnongua — y vy uncna  XpomMocom
no oTAeNbHbIM napam. OHa BO3HMKaeT npun  HepacxoXgeHn Xpomocom
B Melio3e unm Xpomatng B mutose. AHEyI‘IJ‘IOMFlhI BCTpeYalTca y paCTeHI/II;I
N XKUBOTHbIX N XapaKTepusyTca HU3KOW XM3HECNOCOBHOCTbIO.

. XpOMOCOMHbIE MyTauymMn — 3TO U3MEHEHUA CTPYKTYPbl XPOMOCOM.

BuJIBI XPOMOCOMHBIX My TaIyit

1. fedunweHcns — notepsa KOHLEBbIX y4aCTKOB XPOMOCOM.

2. ﬂeﬂeL[l/lVl — BblMageHne y4yacTka nneya xpomocom.

3. [lynnvukauma — noBTOpeHue Habopa reHoB B OMpefjesleHHOM y4acTke
XPOMOCOMbI.

4. VinBepcua — NOBOPOT yyacTka XpoOMOCcoM Ha 180°.

5. TpaHCNOKaLna — NepeHOC y4acTKa K APYroMy KOHLIY TOM e XPOMOCOMbI
6O K ipyroil, HeroMOIOrNYHON XPOMOCOME.

leHHble M) Taununm — WU3MEHEHUA HyKﬂeOTMAHOIZ nocnegoBaTenbHOCTA
monekynbl [IHK (reHa). Wx pesynbtaT — M3MeHeHWe MoCiefoBaTelbHOCTN
AMUHOKWUCNOT B MOMUMENTUAHON Uenu, W nossieHne 6efka C HOBbIMK
CBOVICTBaMU. BOMbLIAA YaCTb reHHbIX MyTaLnil GeHOTURMYECKM He NPOoABNAETCA,
MOCKOJbKY OHU PeLiecCUBHbI.

LlVITOI'IJ'IaSMaTVNeCKI/IE MyTaumMn — CBA3aHbl C USMEHEHNAMU OpraHouaos
umTonnasmbl, cofepxawux [HK (MutoxoHapun v mnactugpl). 3T myTaumn
HacneayloTca no MaTEpVIHCKOIh NIVHWKY, T.K. 3UroTa Npu onioA0TBOPEHUN BCKO
unTonnasmy nonyyaet ot AilekneTku. Mprmep: NeCTPONNCTHOCTb pacTeHwii
CBA3aHa C MyTaUMAMM B XJIOPONacTax.

MyTaumn, 3aTparvBaiolme MonoBble KNeTkn (reHepaTvBHble MyTauumw),
NPOABNAIOTCA B Cnegylowem noKoneHuwu. My'raumm COMATUYECKUX KNeTok
NPOABNAIOTCA B Te€X OpraHax, KOTOpbleé BK/OYAOT W3MEHEHHbIe KNeTKWU.
Y XMBOTHbIX COMaTNUecKne MyTauMu He nepefaoTcA No HacneacTBy, I'IOCKOﬂbe
N3 COMaTUYECKMX KNETOK HOBbIN OpraHM3M He BO3HMKaeT. Yy pacreHun,
Pa3MHOXaloWMXCA BEreTaT1BHO, COMaTUYECKIE MyTaLlMM MOTYT COXPaHATLCA.

HPMCHOCO6TIEHHOCTI> OpraHu3MOB K Cpejie 06MT3HM51, €€ MpUYINHbBI
MpUcNoco6neHHOCTb — COOTBETCTBIE NPU3HAKOB OpraH3ma (BHYTpeHHero
M _BHELHEro CTPOeHus, $U3MONOMMYECKNX NPOLECCOB, NoBeaeHWs) cpeae
o6uTaHWsA, No3BonAlllee BbIXUTL U AaTb NOTOMCTBO. Hanpumep, BoAHble
XKMBOTHbIE VMeloT obTekaemyio GOpMY Tena; NATYWKY AenaeT He3ameTHOM
Ha GOHe pacTeHuin 3eneHan OKpacka CrHbl; APYCHOE PaCroNOXeHNe pacTeHui
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B GroreoLieHo3e [aeT BO3MOXHOCTb 3GHEKTUBHO MCMONb30BaTh COMHEUHYIO
SHepruo ,Elﬂﬂ ¢0TOCMHTE3a. an/ICI'IOCOGJ'IeHHOCTb NOMOraeT  BblXUTb
OpraHnsmam B TeX yCn0BUAX, B KOTOPbIX OHa C¢OpMVIpOBaﬂaCb nojg BnusaHuem
ABUXYLYNX CUN SBOSIOLUU. Ho 1 B 3TUX ycnosusax oHa oTHocuTenbHa. Benas
KyporaTka a COHeuHbl [ieHb BblaaeT ceba TeHblo. 3asL-6ensk, HeaMeTHbI
Ha CHery, XOpoLLIO BIfieH Ha pOHE TEMHBIX CTBOJIOB.

BVIIZ[OOﬁpa3OBaHVIe, nx mMukpossonwoouua — HayanbHbIA 3Tan aBonoynn
opraHunyeckoro mMwupa, 3aKJ'IK)Ha|OLL[VII7ICFI B MNOAB/IEHMN HOBbIX BUAOB
Ha OCHOBe CyllecTBOBaBLWNX paHee. I’eorpad)mqeckoe (aﬂﬂOﬂanVNECKOE)
BNA006Pa30BaHMe NPOVUCXOAUT B pe3ynbTaTe pacluMpeHa apeana NCXOAHOro
BM/a UM PacUieHeHNs ero apeasna Ha 130/1POBaHHbIE YacTh eCTeCTBEHHbIMM
nperpagamu (ropa, peku 1 TA.). B 3Tom cnyyae nomynauuu BCTpeuvaioTca
C HOBbIMU yCﬂOBMﬂMI’I cpeabl COOﬁU.[eCTBaMVI OpraHn3mMoB. Ha nonynaunio
B- npupopge AEMCTByeT MyTaLlVIOHHbIVI npouecc, npouncxoaat konebaHus
YNCNEHHOCTN 0C062VI qechByer eCTeCTBEHHbI 0T60p Co BpemeHem FeHHbIN
COCTaB MOMyNAUUM U3MEHAETCA, OHa nobpeTaeT OTAUYMA OT APYruX
NOMYNIALMIA 3TOTO e Bia. Hanpimep, CMOUPCKas IMCTBEHHNLA pacceninach
or Ypana go baiikana u_oKasanacb B pasHblX YCIOBUAX, 4TO MPUBENO
KBOSHMKHOBQHVIK)AaprKOVI NNCTBEHHUUbI.

Skonoruyeckoe quooﬁpaaoBaHme nponcxoant B Tex C/iyyanx, Korga
nonynAaunn OQHOro BMAa OCTAlOTCA B npejenax CBOero apeana, HO ycnosua
06UTaHNA Y HIX O oTCA P Mog cun
3BONIOLNM N3MEHACTCA WX FeHHbIi COCTaB. Uepes pap MOKONIEHII B pesynbTaTe
pasnuuuii reHoGOHAOB BO3HUKaeT 6Guonornyeckas wsonauua. Hanpumep,
OAVH _BMA  TpajeckaHuuu cq)opmmposancﬂ Ha CKanucTbiX BeplunHax,
FlpyI'OVI — B TEHUCTbIX flecax; Ce30HHbIe pacbl I'IOI'pEMKa 6onbLluoro AaloT cemeHa
AO CKawmnBaHuaA, nmbo nocne Hero n, obutasa Ha OIJHOVI TEPPUTOPUN, HE NMEIOT
BO3MOXHOCTM CKpelLMBaTbCa; nonynauun popenn B ozepe CeBaH pasnuyaiotcs
N0 CPOKam HepecTa.

Ocob6eHHOCTbIo 3KOJIOrNyeckoro BU/1006pa30BaHNA ApnAeTcA
TO, YTO OHO NPUBOANT Ko6pa305aHmo HOBbIX BUAOB, MOp¢OﬂOFMHeCKM 6113KNX
K ncxogHomy smgy.

CxoAcTBO BIA006Pa30BaHUIA: MPONCXOAAT NOA AeNCTBUEM [ABUXKYLINX CUN
2BONIOLNN.

Pasnnuna _ BWAOOBPa30OBaHMA:  MPUUMHBI  PACXOXAEHWA  MPU3HaKOoB
y NOnynAuWi  pasnuuHbl:  reorpapuueckoe  BUAOOOpasOBaHMe  CBA3AHO
C pacwmpeHnem apeana M BO3HWKHOBEHMEM WU30/IMPOBAHHbIX I'IOI'IyJ'IHLlVIVI,
a 3KOMOrMYeckoe C 3aceneHmem ocobammn O[IHOro BMa pasHbIX 3KONOrnyecknx
HUILL B NpefieNnax oHOro apeana.

SBONIOLMA KaK NCTOPUYECKIA NPOLIECC MMEET AiBa HanpaBeHNns; Nporpecc
V1 perpecc.

Buonoruyeckuii  mporpecc — 3T0  pesynbTaT ycnexa B Gopbbe
3a cywecTBOBaHWe, rokasaTesib MNpuUCnocobNeHHOCTN BUAa, PoAa, Knacca.
Ero NPWU3HAKK: BbICOKAA UYNCNEHHOCTb, LI.II/IpOKVIPI apean wn ysenuyeHue
uyncna cucTemaTMyeckux rpynn. Hampumep, M3 mnekonuTalomMX nporpecc
UCMbITLIBAIOT  3aALL- pg/caK (okono 20 noABWAOB), NapasUTUYECKNe Yepsu
u3 Tuna Kpyrnble. buonoruyeckuii nporpecc ABnAeTcA Havbonee o6LMM
nytem 6uonoruyeckom 3Bonounmn n umeer cnep. PasHOBMAHOCTL:

aporeHes — MpuobpeTeHne OpraHn3Mamy apomopdo30B; anjoreHes —
npuobpeTeHe 0CO6AMM ANOaAANTaLMIA.
Buonornyecknit  perpecc —  OTCYTCTBUE — HEOBXOANMOrO  YPOBHA

FIpMCI'IOCOGnQHHOCTM, npusojsallee K yMEHbLUEHUIO YNCIEHHOCTW, CYXeHWUio
apeana, CHUXeHWI0 4ucna COMOAYUHEHHBbIX CUCTEMATUYeCcKuUx rpynn.
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Buonornyeckunin perpecc MOXeT npuBecT K BbIMUPAHWUIO. HaI'IpI/IMep,
Ha TpaHK BbIMUPAHMA HAXOAATCA YCCYypUACKMA TUrp, cobonb. MpuuuHa
perpecca: oTCTaBaHne B Temrnax 3BOJIOUNN rpynrbl OT CKOPOCTU U3MEeHeHUA
BHelWHel cpefbl. [leATeNbHOCTb YenoBeKa YacTo MPUBOAWT K COKPALLEeHNIo
YMCNEHHOCTI NONYAIALNA MHOTUX BUAOB.

ApPOMOp($03 — 3TO M3MEHEHMA B OpraHii3me, NoBbilLaiolye 06ujnil ypoBeHb
opraHN3aUun 1 XuU3HeAeATeNbHOCTU ocobelt, cnocobCTeylowme nepexoay
B HOBYl0 cpefy obuTaHuA. Apomopdo3 — 3TO OCHOBHOe HarnpaBneHue
3BONOUMKN, KOTOpOe npuBOoAUT K OOpPa3OBaHMIO HOBbIX CUCTEMATUYECKNX
rpynn — K/accoB, TWMOB, OTPAAOB. [prOBPeTeHHbIe apoMopdosbl Bceraa
COXPAHAIOTCA Y OPraHW3mMOB B XOA€ SBOMIOLMM W BeAyT K NOCTENeHHOMy
YCNOXHEHMIO CTPOEHWA OPraHN3MOB.

MqVIOaAaI'ITaLlMﬂ — HanpasneHue >3BonOUMKA, B OCHOBE KOTOpPOro
nexar M3MeHeHuA B OpraHusme, CI'IOCOGCTB)’K)LL[VIG I'IpVICI'IOCO6l1€HVIK7
K KOHKpEeTHbIM YyCNnoBuAM Opr)KalOLLleﬁ cpeabl N He nosblwatowure 06LLleI'O
YPOBHA oOpraHn3auum ocoberi. Mpumepom MUAMOadaNTaLWii MOTYT CyXWTb
NOKPOBUTENbCTBEHHAsA, Mackupylolwaa unu npefynpexnaalolian  oKpacka,
noBejieHNe BO BPeMA Pa3MHOXEHVs, MeueHue TeppuTopur, COBMeCTHas
3awmTa OoT Bparos.

Tenernxa n TeOopusA 3BOIIOLUN

MyTaLun COCTaBNAIT OCHOBY HACNEACTBEHHON W3MeHuMBOCTU. Ocobu
C pasfnYHbIMK MyTaLMAMM, CKPElMBascb Mexnay coboil, obpeTaioT HoBble
coyeTaHuA reHoB. MyTalLlOHHaA M3MEHUMBOCTb [aeT MepBUYHbIA MaTepuan
[INA €CTECTBEHHOTO OTOOPA, BeflyLero k 06pa3oBaHIio HOBbIX BUAOB. OCHOBHOW
(HopMmoii CyLIeCTBOBaHNA BUOB ABNAETCA NOMYNALMA.

reHeTke MONyNAUMIA  HabMIOAAIOTCA  3aKOHOMEPHOCTY,  KOTopble
BbIpaXaloTcA B 3aKoHe Xapaw-BaiHGepra: B nonynAuMAX M3 MOKONEHWs
B MOKONIeHNe NPy CBOBOJHOM CKPEWMBAaHUN OTHOCUTENIbHBIE —4acTOTbl
reHOB 11 TEHOTUMOB HEe MEHAITCA. 3aKOH CnpaseAnvs npu cobniogeHnun
cneaylowWwmx ycioByit: MoNynAUMA AOMKHa BbiTb AOCTAaTOYHO BENMKa, YTOObI
obecneuntb CllyyaiiHoe COYeTaHUe reHOB; [JO/KEH OTCYTCTBOBaTb OT6OP,
6naronpuATCTBYlOWN A 1 He6NaronpUATCTBYIOWNIA ONPEAENEHHbIM  reHaM;
He [JO/IKHO BO3HMKATb HOBbIX MyTaLWii, He JOMMHO NPOUCXOANTL MUrpaLuii
0cobelt C WHLIMW TeHOTWNaMKU W3 COCEAHMX MONYNAUMA [aHHOTO BUAA.
B npupoge 3TM ycnosua He cobmiofaloTcs, YTo MPUBOAWT K HapylleHWio
paBHOBECUA FEHOB B MOMYNALMN.

MpupoaHble nonynAuMM NpW  UX  OTHOCWUTENbHOW  peHoTUNNYecKomn
OHOPOAHOCTY (HacblllleHbl Pa3HOOBPA3HBIMU PEeLeCCUBHBIMIA My TaLMAMY,
KOTOpble He MPOABNAITCA [0 TeX MNOop, MOKa OCTaloTCA reTepo3UrOTHBIMU.
Mo AOCTUXKEHWUM [OCTATOYHO BbICOKOW KOHLIEHTPaLMK MyTaUMi peLieccuBHble
MyTaUMM MOTYT MepeiT B FOMO3UFOTHOE COCTOAHMe. OHU MpOABATCA
deHoTUNMYECKN W nonagyT MOA BAMAHME ecTeCTBEHHOro oTbopa. Kaxaon
nonynAynM XapakTepeH CBOW reHopoHA (COBOKYMHOCTb FeHOB Nomnynauum),
KOTOPbIN faeT BO3MOXHOCTb ANA 6bICTPOrO W3MEHEHWA B COOTBETCTBUM
C HanpaerieHem oTt6opa. PasnuuaioT Heckonbko dopm oTbopa. [Buxyuuit
otbop — Takaa ¢opma, Mpu KOTOpOI fAeiicTBue oT6Opa HanpasneHo
B OMpeJENieHHylo CTOPOHY, 4TO MPWBOAWT K CABATY HOPMbI peakuuu
B OfjHy cTOpoHy. Ctabunusmpyowuin otbop — dopma, Beflyllas K MeHbluei
M3MEHUYMBOCTU B MOCTOAHHBIX YCNOBUAX Cpefbl. B 3Tom cCiyyae oTcekatotca
MyTauum, pacwmpaloue Hopmy peakuun. Obe 3T Gpopmbl oTGOpa TecHO
CBA3aHbI APYT C ApYrom. [BuxyLini oT6op npeobpasyeT BU/bl B MEHAIOWMXCA
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YCNOBUAX CPefbl, CTabunmnsupylowuii oTbop 3akpensiAeT NpuU3HaKy, nonesHble
B OTHOCWTESIbHO MOCTOAHHbIX YCIOBUAX CPEAbI.

JlonapBUHOBCKIMIT IEPHOJ B PasBUTII GHOIOTII

C  yCTaHOB/EHMEM XPWUCTUAHCKOrO MUpoBO33peHua B Espone 6bina
pacnpocTpaHeHa opuUManbHas TOYKa 3PEHUA O BO3HUKHOBEHUM IKMBOW
NPUPOAbI: BCE XKMBOE CO3/1aHO GOrOM 1 OCTAETCA HEN3MEHHBIM (KpeaLmoHU3Mm).
B 3TOT mepuog CpefHEeBEKOBbA GbiI0 MHOI MOMbITOK CMCTEMATU3MPOBaTh
HaKOMNEeHHbIN vornornyecknii - mMatepuan.  HauGonee  coBeplieHHYiO
CUCTeMaTVKY TOro BPEMEHW YAanoch CO3A1aTh WBEACKOMY eCTeCTBOMCTbITaTeNio
K. JInHHelo. B OCHOBY CUCTEMATUKN OH MONOMWA MPUHLMN NePapXUYHOCTY
TaKCOHOB — CUCTEMATUYECKNX eAuHUL. JINHWel 3aKpenun MCnosb3oBaHue
61HaPHOV HOMEHKNATYpPbl A1A 0603HaYeHA BUOB 1 BBES NTATUHCKIE Ha3BaHWA
B1A0B. [TPUHLMMBI 3TON KNaccMGrKaLmMmn COXPaHAIOTCA U B Halle BPEMA.

C XVII B. pacnpocTpaHAeTcA HOBas cUcTeMa NPeACTaBNeHUA O KNBON
npupoae — TPaHCHOPMU3M, [AOMYCKaIOWMIA BO3MOXKHOCTb M3MEHUMBOCTY
BNIOB MOj| BO3/leiCTBMEM BHelWHWX ycnosuil. Ee nocneposatensamu 6binu
P. Tyk, [. Anppo u pp. OTKpbiTMe MMKpOCKOMa, passuTie 3mbpuonoruu
M MafneoHTONOrN MPUBENO K CO3aHMIO MEPBOW SBOJIOLMOHHOW Teopun
XK.b. Namapka. B Tpyne «®unocodusa 3oonoruv» (1809 r.) oH npuBoOAWNT
MHOTOUNCNEHHbIE I0Ka3aTeNbCTBa U3MEHACMOCT BUZIOB U MbITAaeTCA PacKpbiTb
NPUYMHBI 3BOSIOLIMOHHbBIX NPOLIECCOB. JlamapK Briepeble BKIOYAeT B TEOPUIO
baKTOp BPeMeHN 1 YCNIoBUA BHEWHel cpefibl. [BUXyLMMU Cunami 380710Lum
OH CuMTan CTpemNeHMe OpraHM3MOB K COBEPLIEHCTBY U MpAMOe BAWAHUE
BHELUHel Cpeflbl Ha HacnejoBaHUe MPU3HAKOB, NPUOBPETEHHbIX B TeueHne
KU3HN.

XK. KioBbe, wnccnefya CTpOeHVME OpraHoB MO3BOHOYHbIX MKUBOTHbIX,
YCTaHOBWJ1, Y4TO BCe OpraHbl XXMBOTHOFO MPeACTaBAIT COBON YacTh OfHOM
LIeNIOCTHOM CUCTEMbI M HU OfiHa YaCTb Tefla He MOXeT U3MeHNTbCA 6e3 n3meHeHns
[PyrviX yacTeit. 9To ABNIEHNe OH Ha3Ban NPUHLUNOM KoppenaAuuu. KioBbe-Takxe
BbIABVHY/I TEOPWIO KaTacTpod, COrMacHO KOTOPOW MPUUMHOM BbIMAPAHNA
6biNN NEPUOANYECKN MPOUCXOANBILME KPYMHbIE reosiornyeckune Katactpodsbl,
YHNUTOXaBLUNE Ha 6ONbLUNX TEPPUTOPUAX XKUBOTHBIX 11 PaCcTEHNA.

MHOXECTBO _KPYMHbIX OTKPBITWA B  eCTeCTBO3HAHUM, HAKOMEHHbIN
IKCMEANLMOHHBI  MaTepuan _ MOCAYXWAM  NPeAnochiikamu  co3faHus
SBOSIOLIVOHHOTO YYEHUA aHMUACKUM yueHbiM Y. [lapBuHbiM. OH M3n0Xun
CBOW B3rAAbI Ha 3Ty Npobnemy B cBoeM Tpyae «[poncxoxaeHne BUAOB nyTem
ecTecTBeHHOro ot6opa» (1859 T.).

OBomonyonHoe yuene JlapsiHa

Y. [lapBuH [j0Ka3an, Y4To OrPOMHOE MHOroobpasue BUOB, HacensloLMxX
3emnio, 0bpa3oBanock Gnarogapa MOCTOAHHO BO3HWKAOWMM B npwgoqe
pasHoHanp HacneacT 1 eCTeCTBEHHOMY OTOOpY.
Cnoco6HOCTb OPraHM3MOB K MHTEHCUBHOMY Pa3MHOXEHNIO, 11 OIHOBPEMEHHOe
BbXMBaHME HEMHOTX 0cobeil Npuseny [lapBuHa K MbICAIN O HaNUuMK Mexay
HUMW 60pb6bI 3a CylleCTBOBaHIE, CIeICTBIEM KOTOPOW ABNAETCA BbiXMBaHWE
OpraHN3MoB, Hanbornee NPUCNOCOBNEHHbIX K KOHKPETHBIM YCNOBUAM Cpefbl
1 BbIMMPAHMIO HEMPUCTIOCOBEHHDIX.

JIBMOKyLIMe CHIbI SBOIIOIMM
- bopbba 3a cyllecTBoBaHNE — COBOKYMNHOCTb MHOFOO6pa3HbIX 11 CIOXHbIX
B3aMMOOTHOLUEHUN, CYLIECTBYIOWMUX MeX[y OpraHusmMamum U ycrnosuAMn
cpepibl. Pa3nnualor 60pb0y BHYTPUBKAOBYIO (MeXay 0cobbIMU OAHOrO BUAA),
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MeXBWOBYIO (MeXy 0CO6AMU pasHbIX BUAOB) 1 6opbOy C HeGnaronpUATHLIMN
ycnosvaMW. BHyTprBKzoBas 60pbba ABnAeTcA Hanbonee oCcTpon, Tak Kak 0cobu
O/JHOTO BUa IMEIOT CXOAHbIE NOTPEBHOCTY [/1A BbIKNBAHUA.

« EcTecTBeHHbIl OTBOP — MpoLecc U3bnpatenbHOro BOCMPON3BeAeHUA
OpraHi3MoB, NPOUCXOAAWMA B  NPUPOAE, B pesynbTate  KOTOPOro
B MonynAUMM BO3pacTaeT oA ocobeil ¢ nonesHbIMM [In1 BrAa Npu3Hakamu
M CBOMCTBaMM B KOHKDPETHbIX YCMOBMAX CPefbl. TBOPYECKaA ponb oT6Opa
3aK/I04aeTCA B TOM, YTO B MPOLIECCe SBOMIOLMM OH COXPaHAET 1 HaKannmeaet
M3 pa3HOHanpaBieHHbIX MyTaluii Haubonee COOTBETCTBYIOLIME YCNOBUAM
cpefibl 1 None3Hble AnA BUAA.

+ HacnepctseHHas M3MEHUMBOCTb, (MyTaLWOHHas WAWM reHoTUNMYecKas)
CBA3aHa C M3MeHeHVeM reHoTMna ocobu, NO3TOMY BO3HMKAIOWME U3MEHeHNs
Hacnedylotca. OHa ABNAETCA MaTepuanom [AA  ecTecTBEHHOro OT6opa.
[lapBuH Ha3Ban 3Ty HaCNeACTBEHHOCTb HeomNpefeneHHON. MCTOUHNKOM
HaCNeACTBEHHON U3MEHUMBOCTU ABNAIOTCA MyTaLum.

Obpa3soBaHMe HOBbIX BUOB HAYMHAETCA B NOMYNAUMAX, HACILIEHHbIX
NOCTOAHHO ~ BO3HWKAIOWMMA  MyTaLnaMW,  KOTOpble npu  CBO6OAHOM
CKpeLBaH1 NPUBOAAT K U3MEHEHUAM r€HOTUMOB 1 GEeHOTUMNOB. V3meHeHve
YCNOBUII CyWECTBOBAHUA BEAET K PaCXOXAEHMIO MPU3HAKOB cpean ocobeit
[laHHOM MonynAuMY, K AvBepreHuun. VicxoaHasa nonynauma obpasyet rpynmny
HOpM, MMEIOILMX Pa3NNuHYI0 CTeneHb OTKNOHEHUI npu3HakoB. OTaenbHble
OpraHM3Mbl C W3MEHEHHbIMM MpU3HaKamu CNOCOGHbI OCBauBaTb HOBble
MecTa 06UTaHWs, yBeNNYMBaThb CBOIO YMCIEHHOCTb. Mpu ABMXyllem ot6ope
HanbonbluMe BO3MOXHOCTMI BbKUTb U OCTaBUTb MOL0BUTOE NOTOMCTBO MMetoT
0CO6M C KPalHNMU, KOHTPACTHBIMU OTKNOHEHNAMN. MPOMEXYTOUHbIE GOPMbI
6onblue KOHTaKTMPYIOT 1 GbicTpee BbIMMPalOT. Tak B MCXOAHOIW MonynALum
BO3HMKalOT HOBbIE TPYNMbl OCODEN, U3 KOTOPbIX BHauYane 0bpasyloTcs HOBble
nonynAuWn, a 3aTem, Npu nocneayloulei ANBEPreHLn, HOBble MOABUAbI
v BuAbl. MpUHUMN AnBepreHUMn O6bACHAET NPOUCXOXAEHUE MHOroobpasns
JKN3HEHHbIX GOPM.

CornacHo OBIWENPUHATON KnaccuduKaumy, CUCTEMaTUYECKON efnHuLen
KMBbIX OPTaHN3MOB ABNAETCA BUA.

Bug — 3710 rpynna ocoGei, CXOAHbIX MO CTPOEHMIO, MPOUCXOKAEHMIO
M Xxapaktepy ¢uU3N0NOrMyecknx npoLeccoB; CBOGOAHO CKPeLBaloLNXCs
mexnay coboli 1 falolux NaogoBUToe NoToMcTBo. OCobM OfHOTO BMAa UMeloT
OAIHAKOBble NPVNCMOCOBNEHNA K KI3HN B ONpeaeneHHbIX YCIOBUAX.

Jio6oii  BWUA, COCTOAWWIA U3 OAHOW WM  HECKONbKWX NOMynAuun,
npeAcTaBnAeT coboi eauHoe Lienoe. LiennocTHOCTb A0CTUraeTCA CBA3AMMU MEXaY
0cobamu Bupaa: 3a60ToM O NOTOMCTBE, O6LLEHMEM Yepe3 pas3fiuyHble CUrHasbl,
COBMECTHOI1 3aluTOi OT BparoB, CKpelyBaHmem. LlenoctHoctb gocturaetca
n 6rionornyeckor usonaumein — 060CoBNEHHOCTbIO OT APYrUX BUAOB (0Cco6M
pasHbIX BUAOB, Kak NpaBuio, He cKpelmBaioTcs). Bce 3To xapakTepusyeT Bug
KaK HafjopraH13meHHyIo Cuctemy.

Kpurepun Buza

« Mopdonornyecknint — CXoACTBO BHELIHEro W BHYTPEHHEro CTpoeHus
ocobeii.

« Ou3snonornyecknin — CXOACTBO NPOLECCOB XN3HeAeATe/IbHOCTH, CPOKOB
Pa3smMHOXeHuA.

« Teorpadmuecknin — 3aHMMaemblil ocobamn Bupa apean (tepputopus)
XapakTepeH Ans Bcex ocobein Buaa. OH MoXeT 6biTb 60SbLIMM WU MaeHbKUM,
NPepbIBUACTBIM UM CRAOLWHbBIM
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+ DKOMOrNYECKNil — HULWA, 3aHMMaeMas 0COBAMU OfHOTO BWAA BHYTPW
apeana, OOYyCNMOBNEHHAA OMNPEAENEHHbIMIA  SKOMOrNUYECKUMU  YCIIOBUAMM
(BNa)HOCTbIO, TeMNepaTypon 1 T..)

« TeHeTnyeckuil — rNaBHbIM KPUTEPWIA. STO XapaKTepHbI ANA Kaxpaoro
B/aa Habop XPOMOCOM, WX onpeaenéHHoe Yncno, pasmepbl 1 dopma. Ocobu
pasHbIX BWOB WMeEIOT pasHble Habopbl XPOMOCOM 1 MO3TOMY He MOoryT
CKPeLMBaTbCA, T. K. HEBO3MOXHA KOHbIOraLWA Npu meiiose.

lMpu ycTaHOBNEHWM BUOBOI NPUHA/NEXHOCTU NPABUNBHO XapaKkTepusyeTt
B/ BCA COBOKYMHOCTb KpUTEpUEB.

AHTpornoreHes

Ha Hay4HY0 OCHOBY BOMPOC O MPOUCXOXAEHMW YenoBeKa Bnepsble NoOCTaBusl
[NapsuH. B Tpyae «lpoucxoxpeHne yenoseka v nonosoi ot6op» (1871 r)
OH NOKa3aJ, 4YTo YesnloBEeK NMEET XKNBOTHOE NPOUCXOXKAEHNE N XapaKTepusyeTca
60NbLUMM CXOLACTBOM C COBP 4enoBeKoobp 06
3T0 NOATBEPXAAIOT OBLIHOCTb CTPOEHUA OCEBOTO CKeneTa, KOHEeYHOCTel, Bcex
OCHOBHBIX CUCTEM OpraHOB, BHYTPUYTPOGHOE pasBuTue 3apogblwa. OTinune
MINeyHbIX Xenes, [.]I/Iad)pal’Mbl, PyAUMEHTOB (OCTaTKI/I TpeTbero Beka B yrny rnas,
KOMUMKOBbIN 0TAeN NO3BOHOYHUKA, annqulec) 1 ataBM3mMoB (CVI"IbHO paBEIATbII;I
BONOCAHON NOKPOB, MHOrOCOCKOBOCTb U Ap)

B 3MOpUOHaNbHOM pasBUTUM YeNoBEeKa ecCTb YepTbl, XapaKTepHble
AnA BCeX npepcTasuTeneit Tuna Xopposble: Xopfa, HepBHaa Tpy6Kka,
KabepHble ayrn. OceBOVW CKeneT, NPe/ACTaBNEeHHbIN MO3BOHOUYHVKOM, ABe
napbl KOHeuyHocTen onpeaenaAlT MPUHAANEXHOCTbL 4YenoBeka K noatuny
Mo3BOHOUHbIE. qupreXKaMepHOe ceppue, TeNNOKPOBHOCTb, M/I€YHbIE XKenes3bl,
3y6bl Tpex BWAOB M Ap. CBUAETENbCTBYOT O MPUHAANEXHOCTU 4enoBeka
K Knaccy Mnekonutawowume. C otpagom [MpumaTbl uenoBeka oGbeanHAIT
MHOTMe NPU3HaK1: KOHEYHOCTW XBaTaTeNbHOro Tina (60buo nanety Kuctm
NPOTUBOMNOCTAB/EH OCTaNbHBIM), HOTTY Ha NasbLiaX, OfHa Napa COCKOB MIIEUHbIX
Kenes, Xopowo pasBuUTblie KNIYNULbl, 3aMeHa MOJTOYHbIX 3yOOB Ha MOCTOAHHbIE
B npouecce oHToreHesa.

Hapm:ly CO CXOACTBOM YenoBeK MmeeT pAaa 0CO&EHHOCT€VI, oTanYarwmnx
ero or obe3bsAH. K HUM OTHOCATCA: NpAMOXOXAeHWe, Hanuyne csofa CTonbl
M ueTbipex M3rM6oB NO3BOHOYHMKA, HanMune MoAGOPOAOYHOrO BbICTYNa,
npeo6najaHie MO3rOBOrO OTAeNa Yeperna Haj NWLEBbIM, GOMblON o6bem
TONIOBHOTO MO3Ta C Pa3BUTOI KOPOW 60MbILMX NOMYIIAPWIA.

Yenoseka oTnmuaioT uneHopasfesnbHaa peub, aﬁchaKTHoe MbllneHune,
CNoCo6HOCTb U3rOTOBAATH 1 NOMb30BaTLCA OopyAnAMN Tpyaa.

SBonloumA  yenoBeka (aHTpornoreHes) — UCTOPUYECKWIA  npouecc
CTaHOBNEHNA YenoBeKa, NPOVNCXOAUT MOA BANAHWEM ABYX rpynn ¢pakTopos —
610710MNYECKIX 11 COLMANBHBIX.

Buonoruueckne d)aKTOpbl Ha paHHUX 3Tanax pa3suTUA 4enoBeka
nmenun pelsarollee 3HavyeHune. Bnarogapﬂ M 4YenoBek npetepnen pag
MOpd)DﬂOI'VNECKI/IX V3MeHeHUi CcKenerta, CnOCDﬁCTByIOLLlI/IX NPAMOXOXAEHUIO.

HWM  OTHOCATCA:  W3rnbbl MO3BOHOYHWKA, BbICOKMI cBOA CTOMbI,
pacluMpeHHbIi Ta3, NPOUHbIN KpecTell.

K coumanbHbiM GakTopam SBOMIOLMM OTHOCATCA TPyA W OGLIECTBEHHDI
06p33 KU3HW. Pa3Butne TPyFlOBOI;I AeATeNbHOCTU YMEHbLIWIO 3aBUCUMOCTb
yenoBeka OT OKpyalolen NpUpoAbl, PacluMpUIO ero Kpyrosop v npuseno
K ocnabneHuo AencTBus  BUONOMMYECKMX 3aKOHOMEPHOCTEN. [MaBHbIM
NPU3HaKoOM TPY/JOBOV [IeATeNbHOCTY YenoBeka ABNAKTCA CMOCOGHOCTb
M3roTaBINBaTh OPYANA TPYAa U NCMONb30BaTb UX ANIA JOCTUMXEHWA CBOUX Lieneil.
Pyka yenoseka — He TONIbKO OpraH Tpy/a, HO 1 elo MPOAYKT.
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PazButne peyn npueeno K BOSHUKHOBEHUIO aG(TpaKTHOI'O MbILWNEeHWA, penu
Mopd)onormuecKme n ¢VI3VIOJ'IOI'I/ILIECKI/IG, 0Cco6eHHOCTN YenoBeka nepepatoTca
no HacneacTsy, T0 €nocobHOCTN K KONNEKTUBHOMY TpyAY, MbILLNEHUIO N peyn
Y Np. HaCcNeACTBY He nepefaloTca. ITU CrieLuduyeckne KayecTsa yenoBeka
MICTOPUYECKU BO3HUKNN 1 COBEPLIEHCTBOBANNCH NMOJ AENCTBUEM COLMANbHbIX
$aKTOPOB 1 Pa3BMBAIOTCA Y KaX/AO0TO YesioBeKa TObKO B 0bLecTBe, 6narogaps
BOCNUTAHUIO N OﬁyHeHIMO.

Aranst SBOIOIUM YeTOBEKA

1. ipuonutekn n ApesecHble 06e3bsAHbl, BbIMepluas BeTBb NPUMaToB, Aanu
Hayano CoBPEMEHHbIM LIMMMaH3e, ropuine 1 Yenoseky. JlasaHue no Aepesbam
Croco6CTBOBANO MPOTUBOMNOCTABAEHMIO GOMBIIOTO Manblia Pyku, PassuTMio
nneyesoro noAca, pPasBUTUIO ABWUraTesibHbIX OTAENOB TrOMIOBHOrO MO3ra,
6VHOKYNAPHOTO 3peHNA.

2. ABcTpanonutekn — 06e3bAHOMNOAOGHbIE KMBOTHbIE. Kunn cTagamm
npuyMepHo 10 MAIH NIET Ha3af, XOAUNW Ha fIByX HOrax, UMenin Maccy mosra 550 r
npu Bece 20-50 Kr. Vx ocTaHKu 0bHapy»eHbl B IOxHOM Adpuke.

3. Yenosek yMeJ‘IbIVI — Gonee 6AM3KN K 4enoBeky, YeM aBCTpanonuTeku,
MMenu Maccy mosra okono 650 r, ymenu o6pabaTbiBaTb ranbKy C Lenbio
V3roTOBJIEHVA OpyAWiA. Iy OKoo 2-3 MITH NeT Hasaj.

4. [ipeBHenlue NOAN BO3HWKAN OKono 1 MAH neT Hasaa. M3BecTHo
HECKO/IbKO  GOPM: MUTEKAaHTPON, CUHAHTPOM, reiaenbOyprckuii  Yenosek
wn ap. Y Hux 6binu MOLHbIE HaArnasHU4YHbIE BaNuKW, HU3KWIA NoKaTblil 106
1 OTCYTCTBOBanN Nof60poAoUHbIN BbicTyn. Macca mMosra gocturana 800—1000
r. OHn MOr/N, NONb30BaTbCA OrHEM.

5. ﬂpeBHVIE NoAn — HeaHgepTanbLbl. K HVm oTHOCATCA nogn, noAaBuBLINeCAa
okono 200 Tbic. neT Hasaa. Macca mosra gocturana 1500 r. HeaHpepTanbubl
ymenu no6biBaTb OFOHb 1 MCMOb30BaTb €ro AfA NPUFOTOBAEHUA MWL,
NONb30BANNCL KAMEHHBIMI M KOCTAHBIMU  OpyANAMU Tpyaa, obnapanu
3a4aTOUHOM, YUNeHopa3AenbHOM peybio. OCTaHKN UX HailaeHbl B EBpone, Appuike
n Asun.

6. COEpEMEHHbIE nogn — KPOMaHbOHUDbI. MosBunnce okono 40 Tbic. net
Hasag. O6bem, ux yepenHoi kopobkn — 1600 r. CNAOWHON HaArNA3HUYHBIN
BafNMK OTCYTCTBOBaN. Pa3BuTbii  NOAGOPOAOUHbIA  BbICTYN  yKasblBaeT
Ha pa3BUTVE YleHOPa3/eNbHOM peyn.

OcHOBBI cenexkynumn

OfHUM 13 OCHOBOMONOXKHWKOB cenekuum asnaetca Y. lapsBuH, packpbIBLUMA
POnb HaCNeCTBEHHON N3MEHUMBOCTM U UCKYCCTBEHHOO OT6OPA B CO3AaHUN
HOBbIX MOPOJ U COpTOB. CenekLnA — HayKa O CO3/1aHUM HOBBIX 1 yayulleHUn
CylecTsyownX nopoa AOMALIHUX XUBOTHbIX, COPTOB KYNbTYPHbIX pa(TeHI/II;I
W WTaMMOB MUKPOOPraHn3mMoB. I'Iopo;:la (CODT) — 3TO NCKYCCTBEHHO CO3laHHanA
4eNoBEeKOM NonynAunA, KOTopasa XapakTepusyetca nosesHbiMi Ans Yyenoseka
HacneaCcTBeHHbIMU 0C06eHHOCTﬂMVI, BbICOKOW NPOAYKTUBHOCTbIO U CBOMMU
MOPHONOrMYecknMI 1 GU3NONOTUYECKMIA MPU3HAKamu. TosBfeHre Nopos
AOMALUHNX KUBOTHBIX W COPTOB KYSbTYPHbIX PacTeHWin CTano pesynsTaTom
WNCKYCCTBEHHOIO 0T60pa, NpoBOAVMOrO 4esI0BEKOM. MuBoTHble © pacTeHna,
BblBE€JEHHbIE Y€E/I0BEKOM, UMEKT O6LL[VIE 4yepTbl, Pe3Ko oTinvawwmne ux
OT ANKKX BMAOB, y KyNbTypPHbIX ¢OpM CUNbHO Pa3BuUTbl OTAE/NbHbBIE NMPU3HAKK,
6ecronesHble UM BpeHble ANA CYLWeCTBOBAHNA B €CTECTBEHHBIX YCNIOBUAX,
HO rloniesHble A4NA Yenoseka. Hanprmep, cnocobHOCTb Kyp AaBath 300 u Gonee
ANL B rOf} NINLLIEHA BUONOTMYECKOTO CMbICNA, T. K. TAKOe KONMYECTBO ANLL KypuLia
He MOXET HaCMKnBaTb.
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Bce coBpeMeHHble [lOMallHME >KMBOTHble I KyNbTypHble pacTeHuA
NpoOV30WAN OT AMKUX MPEAKOB. YCnex CeneKuroHHOW ~paboTbl 3aBucuT
OT reHeTNYeCKOro Pa3Hoo6pasnA UCXOAHON rPyNbl PACTEHNI UN KNBOTHBIX.
Mpu BbIBEAGHNM HOBbIX COPTOB PACTEHNI NN NOPOJ XUBOTHBIX OYEHb BaXKHbI
NOVCKM 1 BbIAIBSIEHE NONE3HBIX NPU3HAKOB Y AVKMX NPEAKOB.

B pasBuTre cenekunmn Kak Hayku 60/bLION BKNaA BHEC PYCCKNiA yueHbli H.
V. BaBunos. OH OpraHn30Ban MHOrOYMCNEHHbIE SKCMeAULIN Mo BCeMy Mupy
C LeNbio HaKOMIEHUA CEMEHHOTO MaTepuana, KOTOpbl Gbil MCMonb3oBaH
B CenekuMoHHol pabote. Baunos BblAenun 7 LEHTPOB MPOUCXOXAeHUs
KySIbTYpHbIX PacTeHuii Ha 3emne, KOTOpbIMI ABAAIOTCA B OCHOBHOM FOPHble
paiioHbl, ApeBHME Oyary 3emneaenus, xapaktepusylolmecs MHoroobpasmem
BNOB.

LICHTPM HPOMCXO)K].IEHM}'I KYyIbTYPHBIX pacTe]—mn
1. IOXHO0a31aTCKUI: PUC, CaxapHbIii TPOCTHIIK, LIUTPYCOBbIE;
2. BOCTOUHOA3MaTCKNiA: NPOCO, rpeunxa, KOPHeMnnofpbl, rpywm, A6moHu,
CnmBbl;
3. I0ro-3anagHoasuaTtckuii: nwexnua, 6060Bble, BUHOrPag, ThIKBEHHbIE;
4. Cpean3eMHOMOPCKNIA: KarnycTa, OfiNBKY, COR;
5. 9dronckuin: 3epHoBbIe, Kode;
6. LleHTpanbHoaMepuKaHCKNI: KYKypy3a, Kakao, Tabak, apaxuc;
7. lOXHOamepuKaHCKit: KapTodenb, aHaHac.

MeTtopps! ceneximmn

Fmﬁpmnmaaumﬂ — 3TO CKpeLnBaHne OpraHn3MoB pasHbIX NOpoa. Paznunuatot
rmbpuansaumio AByX BUAOB. BNM3KOPOACTBEHHOE CKpelyvBaHe (MHOPUAWHT)
no3BOMIAET MepeBecTy peLieccBHble reHbl B FOMOraMeTHoe COCTosHMe
M BbIBECTW UWCTble NMHUWM. HepoacTBeHHOe CKpeljrBaHWe, nossonsiollee
06beAuHNTL B OAHOM OpraHvM3Me MNpuU3HaKuM pasHbix Gopm. [ocnegHee
CKpewnsaHne MoXxet 6bITb BHYTPUBNAOBbLIM (CKpELLlI/IBaHVIe ocoben OofHOoro
BI/IFla) n oTAaneHbl N CcKkpewmrsaHne ocol en Pa3HbIX BUAOB 1 POAOB. I'Ipm Taknx
HEPOACTBEHHbIX CKpewmrBaHMAX B NepBOM MNOKoNeHnn FI/I6pI/I,ClOE nosblwaeTca
UX KU3HECNOCOBHOCTD 1 HabMlofjaeTcA MOLLHOE pa3BuUTe (reTeposic).

OT60p — BbijeNeHre ANA Pa3sMHOXEHWA LeHHbIX dopm. B cenekunn
pacTeHuin NPoOBOAAT iBa BuAa oT6opa. MaccoBbl 0T6Op — BbleneHue rpynmnbl
0CO6€VI, CXOquIX no ¢EHOTMHy, HO ﬂaIOLLlI/IX pacwenneHe B NOTOMCTBE.

otbop — 0pM U P oe
EblpaLLlVIBaHVIe rIOTOMCTBa Kamnom ocobu, KOTOprVI _NpusoanT K co3gaHuio
UNACTBIX NMHWA (NOTOMCTBO OAHOI CamoonbiisieMoii ocobu). B cenekuun
KNBOTHbIX NpUMeHAeMCA TONbKO I/IHF[IABI/IF[yaJ'lebllZ 0T60p, NOTOMCTBO
KMBOTHbIX 4Yalle BCEro manouvncneHHa. I'IpV| OTGOpe KUBOTHbIX HeO6XOFlIAMO
yHI/ITbIEaTb Pa3BuUTME SKCTEPbEPHbIX MPU3HAKOB (TeJ'IOCJ'IO)KEHIAe, COOTHOLWEeHne
Yacrein Tena) WX CBA3b C NpU3HaKamu NpoAyKTUBHOCTN NOpoAbl (MOHOHHOCTb
Y KOPOB, AIILIEHOCKOCTb Kyp).

VIcKycCTBEHHbIA  MyTareHes — [eiicTBMe Ha OpraHW3m MyTareHamu,
B KauecTBe KOTOPbIX MCMOMb3YIOTCA HEKOTOpble XMMUYECKWe ~BelyecTsa,
ynbTpaduoneToBble U PeHTreHOBCKME Nyuu U fAp. ITU  BO3AeNCTBUA
HapywaloT cTpoeHue monekyn [HK u cnyxaT npuunHoi myTauui, Befylmx
K HaCﬂEHCTBEHHOﬁI N3MEeHYMBOCTN.

OcHoBbl axonoruy. buoreorenos
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BuoreoueHo3 (3kocuctema) — COBOKYMHOCTb, B3aUMOCBA3AHHbIX MEX/)
co6oii NMONyNALMI PasHbIX BUAOB, ANNTENbHO OGUTAIOWNX Ha ONpeaeneHHoOM
TEPPUTOPUM C OTHOCUTENLHO OfIIHAKOBBIMIA YC/IOBUAMN.

pumepbl 3KocucTem — nyr, Bojoem, Ay6pasa. MuBble OpraHM3Mbl
HaXOfATCA B MOCTOAHHOM B3aWUMOAECTBUM APYr C APYroM U C pakTopamu
HEeXMBOW Npupofbl. BuaoBOW COCTaB fAaHHOW MECTHOCTW onpeaenseTcsa
VCTOPUYECKIMI 1 KNWMATMYECKNMI  YCIIOBUAMM, @ B3alMOOTHOLIEHVA
OpraH13MoB ApYyr C APYroM 1 OKpY»alolLeil CPefjoit, XapakTepoM WX MUTaHA.
OCHOBHble B3aIMOOTHOLLIEHWA MEX /Y OpraHu3Mamii — nuLesble.

Hne TPYyNIIbl TUIIOB MUTAHWA OPraHU3MOB

. aBTOTpO¢HbIE, ncnonb3youwme COMHEeYHYIO SHePruio N HeopraHnyeckne
BewecTsa, ANA CMHTE3a OpraHnyecKkux. K Hum oTHocATca pacTeHun, cuHe-
3eNeHble BOAOPOC/IN, HEKOTOPbIe 6aKTepVIVL

« reTepoTpodHble — HyXAaloLecs B roTOBON OpraHN4eckon nuile. 31o
rpuGbl, XNBOTHbIE N MHOTVe 6aKTepuu.

BuoreotieHo3 — OTKpbITas, AVHaMUYHas, ycTonunsan
1 CaMoperynvpyIoLanca cucTema.

OHa BKNtoyaeT B ceba cnepywouwme 06A3aTeNbHble KOMMOHEHTbI:

* HeopraHu4yeckune v opraHnyeckue B-Ba;

« aBTOTPOGHbIE OPraHN3Mbl — NPOAYLIEHTbI OPraHNYECKNX BELeCTB:

+ reTepoTPOdHbIE OPraHN3Mbl — KOHCYMEHTbI ABNAIOTCA NOTPEOUTENAMM
TOTOBbIX OPraHUYecKnX BellecTs. KOHCyMeHTbl nepBoro mnopagka —
TpaBoAAHble — MUTAIOTCA PaCTEHNAMU, KOHCYMEHTbI BTOPOro nopAgKa nnuTarTca
KNBOTHbIMW;

* peayueHTbl — OpraHn3mbl, pasnaratowje ocTaTkn MepTBbIX OPraHn3mMos,
npespallas UxX M3 OpraHWYecknx COeAVHEHWI B NPOCTble HeopraHuuyeckune
BellecTsa.

MpoflyLieHTbl,  KOHCYMEHTbI,  PeflyLieHTbl  OGbeauHeHbl  NepeHoCcoM
BEWeCTB U SHepruv 1 NpeacTaBnaloT Tpopuyeckne ypoBHW GuoreoLieHosa.
MNpeacTaButeny pasHbix TPODUUECKNX YPOBHEN CBA3AHbI Mexdy coboil
O[JHOCTOPOHHE Hal'lpaEl'IeHHOﬁ nepepaven 6Bromaccsl. Pﬂ[:l B3aMMOCBA3aHHbIX
BUAOB, U3 KOTOPbIX KaX[bll NpeablAylnii CnyxuT nuiein nocneayioliemy,
HOCUT HasBaHMe Lenn nuTaHnA. Llenu nuTaHuA COCTOAT U3 HECKOSMbKIX
3BEHbEB, T. K. B HMUX BKJIOYEHbl pacTeHnA, TpaBOAfHbIe, XULWHUKNA, NapasnTbl
N MUKPOOPraHu3mbl. Mo npasuny 3KONOrnyeckom nupamuabl - Kaxpoe
nocnefyioljee 3BeHo TepAeT okono 90% 3Hepruy, Takum o6pasom,
B 6MOFEOL[€HO3E YNCNIEHHOCTb XepTB ropasao 6onblue YMCNEHHOCTU KX
notpebureneii.

B GroreoLieH03e CyliecTByeT 3aMKHYThIl KpYroBOpOT BelecTs. MpoayLieHTb
(pacTeHuA) BOBNEKAIOT HeOPraHUYeCKNe BelLeCTBa B KPYroBOPOT, KOHCYMEHTbI
nepemellalT BellecTBa, a PefyLieHTbl BO3BPALIAlOT BEWeCTBA B HEXMBYIO
npvpogay.

NcTouHukom SHEePrun 3Toro KpyrosopoTa Cy>KUT CBETOBAA SHEPrua ConHua,
KOTOpasA B OWOreoLeHO3e MPeobpasyeTca B XMMUYECKYIO, MEXaHUYECKYo
VI TEMNJIOBYIO SHEPTUIO.

[na ~ xapakTepucTuku — 6uoreolieHosa  (SKOCUCTEMbI)  UCMONbL3YIOTCA
nokasarenu:

+ Buaosoe pazHooﬁpasme — YNC0 BUAOB, HAcenaLWnX SKocucTemy;

« MOTHOCTb MOMYNAUMA — YNCNO OCODel OfHOro BMAa Ha efuHULy
nnowaam unm obbema;
+ buomacca — obliee KOMMYECTBO OPraHNYecKoro BelecTsa BCel

COBOKYMHOCTM 0COGEl C 3aK/IOUEHHOI B HEM SHeprue.
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BsanmoorHowmeHns MEXJy BUIAMI B 3KOCHCTEME

1. B3aVMOOTHOILEHNA «XULIHUK — XepTBa», KOrAa 0CO6M OAHWX BUAOB
NUTAKTCA OCOGAMM APYrVX BIAOB, MPU STOM XWILHUK MMEET Nprcrnocobnenns
K [106blYe XKepTBbl.

2. B3a'MOOTHOLIEHUA «XO3ANH — MapasnT», KOrja 0Ccobu OfjHWX BUAOB
(napasuThl) CywWecTByIOT 3a CYeT APYriX (X03AUHa), UCMONb3yA WX Kak cpeay
06UTaHNA 1 NCTOUHUK NULLN.

3. CM6MOTMYECKME — OTHOWEHUA —  B3aUMOBBIFOHbIE  OTHOWEHUA
MexJy 0cobAMM pa3HblX BMAOB (MMKOpM3a — CMM6MO3 rpuba n pacteHns,
NUWaVHUK — cmbuo3 rprba n Bogopocnn).

4. MexBNaOBaA KOHKYPEHLWA, T. €. KOHKypeHUMA Mexay ocobamn
pasnuYHbIX BUAOB 3a JOCTYMHbIE PeCYpChl (MKLLY, NPOCTPaHCTBO, yoexuLie).

5. BHYTpMBMAOBaA KOHKYPEHUMA, T. €. KOHKypeHUua Mexay 6muskumu
B CBOWX NOTPEGHOCTAX 0CO6AMM OfIHOTO BIAA.

Bce nepeuncneHHble B3aMOOTHOWEHMA O6ecneynBaioT COBMeCTHOe
CyllecTBOBaHMe BWAOB G1OreoLeHosa, npesBpalas Wx B CTabunbHble
camoperynupylouecs coobujectsa. CamoperynauMa B KocucTeme — 3TO
MexaH13M NofAePKIBaHNA Ha ONpe/eneHHOM yPOBHE COOTHOLLEHMA G1IOMacCh
NpoAyLEHTOB, KOHCYMEHTOB W peayueHToB. CoBMeCTHOe CyliecTBoBaHWe
ocobeil BefleT He K MOMHOMY YHWUTOXEHUIO WX APYr APYrom, a nulib
OrpaHUYMBaET YMCNIEHHOCTb. KonebaHue YMCNeHHOCTU 0cobeil B monynauum
OKOJIO OAHOTO YPOBHA ABAAETCA BaXHbIM YC/IOBAEM COXPAHEHNA SKOCKUCTEMbI.
MpenATcTByeT ~ Ype3MepHOMy  BO3PACTaHMIO  YMCNIEHHOCTU  MOMYNALWIA
YHWUTOXEHME O0cOobelt ApYriMM uneHamy SKOCUCTEMbl WM uxX rubenb
OT HebnaronpuATHbIX GakTOPOB. Hanpumep, pe3koe Bo3pacTaHNe YNCNEHHOCTH
HaCeKOMbIX B CUNY UX BbICOKOW NNOAOBUTOCTY NpU 61aronpuATHbIX MOrOAHbIX
YCNOBUAX MPUBOANT K BO3PACTaHUIO YMCNEHHOCTW OPraH13MOB, MUTAIOLMXCA
HaceKkoMbIMi. Tak SKOCKUCTEMa NPUXOANT B PaBHOBECHE.

ArpouieHo3

ArpoLEeH03 — WCKYCCTBEHHbIV 61OreoLeHo3, NOABNBLINIACA B pesy/bTate
CeNbCKOXO3ANCTBEHHOW [leATeNIbHOCTI yYenoBseka. lpumepsl: cag, nactobuule,
none. CXofCTBO arpoLieH03a 1 61oreoLieHo3a BbIpaxaeTcs B TOM, 4T0 06a MeioT
npow3ssoauTenen, notpebuteneit 1 paspylmnTeneil OpraHNYeckoro BelecTsa,
KOTOpble 06ecneynBaloT KpyroBopoT BeL|ecTs 1 MoTok 3Heprun. O6utatenu
arpolieHo3a Takke CBA3aHbl LenAMU NUTaHWA, HadanbHbIM 3BEHOM KOTOPbIX
ABNAITCA pacTeHuA. OiHaKo Mexay NPUPO/HbIM COOBLIECTBOM U arpoLLEeMO30M
CYyWecTByIoT pa3nnuna. ArpoLieHo3 CnaraeTca 13 He6OMbLOro Y1cia BUAOB,
KaKk MpaBuio, B HeM npeobiafaloT OpraHu3mMbl OfHOrO Buja (Hampumep,
nleHnLa B none, oBUbI Ha Nactouuie). Llenn nutaHna arpoieHo3a KOpOTKye.
KpyroBopoT BelecTs HENOJHbIN, 3HauNTeIbHaA YacTb BIOMACChl B BUAE ypoxas
BbIHOCUTCA 3a npefenbl arpoueHosa. Cnabo BbipaxeHHas camoperynauus
B arpoLieHO3e /leflaeT ero HeyCTONUNBbIM.

VCKYCCTBEHHbIX  OMOLIEHO3aX  KOMMOHEHTbI  nofbupaloTca  ucxoas
U3 XO3ANCTBEHHOM LEHHOCTW. 3AeChb Befylylo POfib UrPaeT NCKYCCTBEHHDIN
oT6Op, MyTem KOTOPOro YeNoBeK CTPEMUTCA MOMyYnTb  MaKCUMasnbHYio
NpOAYKTUBHOCTb  (ypoXkai). WCTOYHMKOM SHepruu B  arpoLieHose, Tak
Ke Kak B OuoreolieHse, CNYXWT CONHEYHaA SHEPrif, OAHAaKO BblCOKas
NpPOAYKTUBHOCTb 06eCneUnBaeTCA B 3HaUUTENbHOI CTENEHM 3a CYeT BHeCeHNs
yRoGpeHwii.

BbicoKas MPOAYKTUBHOCTb Ky/bTYPHbIX PacTeHUI [OCTUMAeTCA Takke
6narogaps yueTy ux 61Monornyecknx noTpebHocTel (B NuTaTeNbHbIX BellecTsax,
Tenne, Bnare, 3alyuTe oT BpeAuUTenei). BaxHbIM yCNOBMEM NONYUYEHNA BbICOKNX
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YypOXaeB ABNAETCA CBOEBPEMEHHOe MPOBEAEHNE CeNbCKOXO3ANCTBEHHBIX
paboT. B Lienom arpoLieHo3bl AaloT BbICOKYI0 B1OMOMMUYECKyIo NPOAYKTUBHOCTL
6narofjapsA HenpepbIBHOMY BMeLIaTeNbCTBY 1 NOAAEPKKE uYenoBeka, 6e3 ero
Y4acTuA OHU CyLL{eCTBOBATb He MOTYT.

Vuenne o 6Mocg)e e

TepmuH «Gwoc)&epa» ngennomen B 1 7Er, aBCTPUIACKUM reonorom 3.
3toccom. B Havane . B.M. BepHapckuin paspabotan yueHue o 6ruocdepe.

CornacHo BepHazckomy, Guocpepa — obGonouka 3emnu, HaceneHHas
XMBbIMW OpraHu3Mamu, akTUBHO UMW npeobpasyemasn. Ku3HeAeATeNbHOCTb
OpraH/3MOB — 3TO MOWHe/wmMin  $akTop ~nnaHeTapHoro MmacwTaba,
obecneunBaloLWnii NOCTOAHHbIA GUOTeHHbI NMOTOK aTOMOB M3 OPraHWU3MOB
B Cpey 1 06paTHO, KOTOPbIN He MPeKpallaeTcA HU Ha CeKyHay. dTa MUrpaLns
6bina Obl HEBO3MOXHA, €CnM  Gbl  dNeMeHTapHbIA  XUMUYECKU  COCTaB
OpraH13MOoB He 6bisl 630K XMMUYECKOMY COCTaBY 3EMHOI KOpbl.

KuBble opraHu3Mbl pacnpefieneHbl B Npeenax 6uocdepbl HepaBHOMEPHO.
Kn3Hb cocpefoToueHa rnaBHbIM 06pPasoM Ha rpaHulie COMPUKOCHOBEHUA
nutochepsl, rmapochepbl U aTMOCdepb, T. €. Ha MOBEPXHOCTY CYLUU U OKeaHa.
Briomacca okeaHa coctaBnaeT npumepHo 0,13% 6romacchl cywn. 3To cBA3aHO
C MeHbLeil 3GPeKTNBHOCTbI0 POTOCKHTe3a B pacTeHnax Muposoro okeaHa.
Mcnonb3osaHue nyuncton sHepriv ConHua Ha nnowaan MupoBoro okeaHa
paBHO 0,04%, Ha cywe — 0,1%.

BepHaacknit Bbinenun B 6uochepe HECKONbKO TWMOB BELLECTB: XWBOe
BellecTBO — 6romacca Bcex UBbIX OPraHW3MOB, GrOreHHoe BelecTBo —
BeLeCTBO, CO3jaHHOE KMBbIMI OPraHi3mamu (HedTb, ras), KOCHOE BEL|eCTBO —
Bel|ecTBO, 06pa3oBaHHOE 63 yUacTUA XNBbIX OPraHM3MOB (BOAa, NeCoK 1 T.4.),
1 BUOKOCTHOE BelecTBO — BeL|eCTBO, CO3AaHHOE OfJHOBPEMEHHO XMBbIMU
OopraHvu3mMamu 1 HeXKMBOW MPUPOAOH (MoYBa).

nasHylo ponib B 6uochepe UrpaeT XMBoe BelecTBo 1AM 6romacca XuBbIX
cyujects. K1Boe BELIeCTBO NNaHETbl COCTABAET HUUTOXHYIO YaCTb MaHeTbl,
HO OHO ABMIAETCA MOLLHBIM FEOXUMUYECKIM 1 SHEPreTUUYECKIM $pakTopOM.

DYHKLMM KUBOTO BeIeCTBa

- rasosas — MoA/epXaHne MOCTOAHHOMO ra3soBOro CocTaBa aTMOChepbl
(Kncnopop NoMosnHAETCA 3a cYeT GOTOCUHTE3A B PACTEHUAX, YINEKNCTbIA ra3 —
3a CYeT [ibIXaHuA OPraHN3mMoB);

+ KOHLEHTPALNOHHas — CrOCOBHOCTb KWBOTO BEL|ECTBA aKTUBHO
nornolatb U3 BHELUHel Cpeabl M HaKanivBaTb ONpeAeneHHble dN1eMeHTbI,
npuBofAwas K 06pa3oBaHWIO  MOMe3HbIX  WUCKoMaemblx  (yromb —
KOHLIEHTPUPOBAHHbIN Yrepoa, Men — KanbLuii v Ap.);

+ OKNCNNTENbHO-BOCCTAHOBUTENbHAA CMOCOOHOCTL, Gnarogapa KOTOpoOii
OCyLIeCTBNACTCA KPYroBOPOT BelLecTs B 6uocdepe (6akTepnim-xeMoCunmKaTbl).
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B 6uTBe COMHEHMIT HE TOIKHO OBITh.
JlomkHa 6BITb TONBKO Bepa. Bepa B Cuty.
ITonoxmnce Ha Hee.




