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BOTAHUKA
Pacrurenbnas KJIeTKa, ee CTPOeHHe

TUNWYHAA  pacTUTeNbHaA KIETKa COAEPYKMT  XIOpOnAacTel W BaKyonn
1 OKPY)KEHa LeNNON03HON KNETOUHOM CTEHKON.

Mnasmatnyeckan Ha (n. ), OKpY pacTuTenbHyio
KNETKY, COCTOUT W3 /IBYX C/I0EB INMMA0B W BCTPOEHHBIX B HUX MO/IEKYN 6eKOB.
MoneKy/ibl /MNUZA0B MMEIOT MONAPHBIE TMAPOGUbHBIE KTONOBKNY W HEMONAPHbIE
rmapodobHble  «xBocTbl». Takoe cTpoeHue obecneynsaet usbupatensHoe
NPOHUKHOBEHWE BELLECTB B KNETKY U U3 Hee.

KnetoyHan CTeHKa COCTOMT W3 LENION03bI, €8 MONEKY/Ibl COBPaHbl B My4KM
MUKPODUBPUAN, KOTOPbIE CKPyYeHbl B MaKpO-pUBpUAbl. NpoyHas KneTouHas
CTeHKa NO3BONAET NOA/JEPIKNBATL BHYTPEHHEE AaBAEHUEe — Typrop.

LiuTonnasma COCTOMT W3 BOAbI C PAacTBOPEHHbIMM B Hell BellecTBamu
1 OpraHouzos.

Xnoponnactel — 3T0 OpraHesbl, B KOTOPbIX MPOUCXOAMUT (GOTOCUHTES;
PasMYaloT 3eneHble X0POMAACTbI, COAEPXKalUME XNOPOdUAA, XPOMONAACTbI,
CofiepIKaLLME HKeNTble W OPaHKEeBble NMUIMEHTbI, @ TaKke JeiKonnacTel —
6ecuBeTHble NAacTUAbI. 118 PACTUTE/IbHbIX KAETOK XapaKTepHO Ha/inyMe BaKyonu
C K/IETOYHbIM COKOM, B KOTOPOM PacTBOPEHbl CO/W, Caxapa, OpraHuyeckue
KMCNIOTbI. BaKyosib perynmpyeT Typrop KNeTku.

Annapat [0N1bAKK — 3TO KOMM/IEKC NAOCKUX MONbIX LUCTEPH U My3bIPbKOB, FAe
CMHTE3MPYIOTCA NOAMCAXapHAbl, BXOAALLME B COCTAB KNETOUHOM CTEHKMU.

MuTOXOHAPUM — ABYXMEMEpaHHble Tebla, Ha CKAaAKax UX BHYTPEHHeM
MemBpaHbl — KpUCTax — MPOMCXOAMUT OKMC/IEHUE OPraHWYecKWUX BElLECTs,
a 0cBO6OAMBLLAACA IHEPTUA MCNONb3YETCA ANA CMHTe3a AT,

MagKWit 3HAONNA3MATUYECKUIA PETUKYIYM — MeCTO CUHTe3a JIMNUAOB.
LLlepoxoBaTblii  3HAOMNA3MATUYECKMI PETUKYAYM CBA3aH C  pubBocomamu,
OCYLYECTBAAET CUHTE3 GENKOB. /IU30CoMbI — MeM Tenbla, cc
(bepMeHTbI BHYTPUKNETOYHOTO MULLEBAPEHNA.

MepeBapuBaloT  BewectBa,  M36bITOYHble  opraHesnbl  (ayTodarus)
VAW Luenble KNeTKK (ayTonus). AApo — OKpy»KeHO AAepPHOI 060104KOM U COAEPKUT
HacneacTBeHHbI MaTepran — [HK co cBA3aHHbIMM C Helt 6enkamm — ructoHamu
(XpOMaTMH). AP0 KOHTPONMPYET JKUSHEAEATENbHOCTb KAETKW. AApbILKO —
mecTo cuHTe3a monekyn T-PHK, p-PHK u pubocomHbix cybbeanHuL. XpomaTtnH
COZLEPIKMT KOAMPOBAHHYIO MHGOPMALIMIO AR cMHTe3a Beska B KneTke. Bo Bpema
[leNeHnA HacNeACTBEHHbI MaTepuan Npe/cTaseH XPOMOCOMaMN.

Mnasmogecmbl (Mopbl) — MenbyaiiiuMe UMTOMAA3MaTUYECKME KaHanbl,
NPOHM3bIBAIOLYME KNETOUHBIE CTEHKM U 06beAUHAILLME COCEAHNE KNETKN.

MWUKPOTPYOOUKM COCTOAT 13 6Genka TyBynMHa W PacroNokeHbl OKOMO
nNa3smaTMyeckoil MembpaHbl. OHM y4acTBYIOT B MEPEMELEHUM OpraHens
8 UMTONNA3MeE, BO BPEMA AENEHUA KNETKN GOPMMPYIOT BEPETEHO AeNEHUA.

)Kuzne]lenTem.lchl, KJIeTKH

1. lBUXKEHUE LMTONNAa3Mbl OCYLIECTBAAETCA HEMpepbIBHO M crocobeTayet
nepemelLeHuIo MUTaTeNbHbIX BELECTB U BO3/lyXa BHYTPU KNETKM.

2. O6MeH BeLLECTB 1 SHEPTAN BK/IOYAET C/eAyIoLLMe NPOLLECChI: NOCTYNeHUe
BELIECTB B KAETKY; CUHTE3 C/NOMHbBIX OPraHUYeCKWUX CcoeauHeHui u3 Gonee
NPOCTbIX MOMEKY/, WAYWMIA C 3aTpatamu 3Heprum (nnactuuyeckuii obmen);
pacuienneHme, C0KHbIX OPraHNYecknx COeAIMHEHN 10 6o/iee NPOCTbIX MOIEKYS,
Mayllee C BblJENEHUEM SHEPruM, UCMOb3yeMOil A/ CUHTE3a Monekynbl ATd
(sHepreTMyecKni 06MeH); BblAeNEHIWe BPEAHbIX MPOAYKTOB pacnaja U3 KNeTku.

3. Pa3mMHOeHMWe KNeToK AeneHnem.
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4. PocT 1 passuTMe KNETOK. PocT — yBenuueHwe KNeTOK A0 pasmepos
MaTepUHCKOM KNeTKW. PasBuTME — BO3PACTHble M3MEHEHUA CTPYKTYpbI
1 GU3MONOTUN KNETKN.

Kopenn
KopeHb — noa3emHas YacTb BereTaTUBHOIO TeNa pacTeHus, 3aKpenaatowas
ero B noyse. MoABIUACA BNEPBbIE Y COCYAUCTBIX PACTEHUIA.

DYHKIHH KOPHS

1. Morowatouias — Bo/a C PaCTBOPEHHbIMM B HEld BELLLECTBaMM NepeHOCUTCA
yepes KCunemy K HaZl3eMHbIM OpraHam, rie BK/lo4aeTea B NpoLecchl GoTocuHTesa.

2. MposoasLas — Yepes Keunemy u $pn03My KOPHA NMPOMCXOANT [BUKEHME
BO/b! ¥ MUTATENbHbIX BELLECTB.

3. 3anacalowan — CUHTE3NPOBaHHbIE OpraHMYeckue Beliectsa no Gpnosme
BO3BPALLAIOTCA W3 HA3EMHbIX OPTaHOB B KOPEHb M 3anacatoTca.

4. CuHTETMYECKAs — B KOPHE CMHTE3MPYIOTCA MHOTME aMMHOKMCOTBI,
FOPMOHBbI, a/IKaNonabl 1 Ap.

5. fIKOpHas — 3aKpenAAT pacTeHue B rpyHTe.

B KOpHE pasnnuyaloT MasHbI KOPeHb W GOKOBble KOPHU. [lepBUYHbIN
KOPEHb 3aK/a/ibIBAeTCA elle B 3apoAblLiie, OH OPUEHTUPOBAH BHU3 U CTAHOBUTCA
Y FO/10CEMEHHBIX 1 LIBETKOBbIX PACTeHUI IaBHbIM. BOKOBbIE KOPHM popMMpyloTCA
Ha 1aBHOM.

KopeHb — oceBoit oOpraH, ob6najalowmin  paguanbHoON  CcUMMeTpuei
M HEONpeAeneHHO [OAr0 HapacTaloWwuin B AAMHY, 61aroaapa AesTeNbHOCTU
anuKanbHOM (BepxywweyHoi) mepuctembl. OT cTebns OH OTAM4aeTca Tem,
4TO Ha HEM HUKOTA He HapacTaloT INCTbA, @ anuKanbHaA MepucTema NpUKpbITa
YEX/IMKOM.

Tunst KOPHEBBIX CHCTEM
CTep)xHeBan KOPHeBan CMCTEMa — BK/IOYAET MMaBHbI U BOKOBbIE KOPHM,
XapaKTepHa A7 [1BY/40/bHbIX LIBETKOBbIX 1 F00CEMEHHBIX PACTEHMIA.
MovukoBaTas — GOPMMPYETCA M3 NPUAATOUHBIX KOPHEIA, KOTOPbIE BbIpACcTaloT
13 HUXKHelt YacTu nobera.

IMousa, ee 3HAUCHHUE /LIISI JKU3HH PACTEHUI

MoyBa COCTOMT M3 TBEPABIX YACTHLL, 0BPA3YIOLYMXCA U3 MAaTEPUHCKOI MOPOADI,
TMN KOTOPOIt OnpesienAeT MMHepanbHbIi cocTaB nousbl. CopepkaHue B nouse
BOAbI — NaBHbIM GpakTop ANA pa3BuTMA pacTeHuit. Haubonee GaaronpuATHLIMU
ANA YAEPHaHUA BOAbI CYMTAIOTCA NOYBbI, COCTOALME W3 YACTULL Pa3HOTO pasmepa.
MKMBble KOMMOHEHTbI MOYBbI  (MUKPOOPraHWU3Mbl, rpUbbl, 6ECrO3BOHOUHbIE
M MesKMe MO3BOHOYHbIE JKUBOTHBIE) CMOCOBCTBYIOT YAYULWEHMIO M0A0POANHA
nous. Tak, asoTduKcMpyloLme BaKkTepuu U CUHe-3e/eHble  BOAOPOCM
o6oraujaoT  no4sBy CBA3aHHbIM  a30TOM, _MUKOpW3006pasyloue  pubbI
CTUMYNMPYIOT MMHEPAbHOE NMUTAaHNe PacTeHMit. OYeHb BaXHO Hanu4Me B Nouse
OpraHMYecKMX OCTaTKOB, KOTOpble MOCTOAHHO MOABEPraloTCA MUHEepausaLum
MWKPOOPraHU3Mami W ABAAKOTCA HEMPEPbIBHBIM UCTOYHUKOM MOYBEHHOTO
nuTaHus. Yem 60/blue OPraHUYECcKMX OCTaTKOB B MOYBE, TEM OHa NI0A0POAHEE.

BuyTpennee crpoeHne KopHsi
MposogAwas cuctema KopHa (CUTOBMAHbIE TPYBKM W cocyabl) paananbHo
pacnonokeHa B LEHTPE KOPHA, 0BPasya KAETKamMi OCHOBHOM TKaHM OCeBOI
unamHap. o cocyaam MPOUCXOAUT TPAHCMOPT BOAbI C  PACTBOPEHHbIMM
B8 Heil BEWecTBamMM K HaseMHbIM OpPraHam PacTeHUA OT KOPHEBbIX BO/MOCKOB.
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Mexay TAXKaMMU COCYAOB HaXoAATCA CUTOBMAHbIE TPyBKM. OHW  cayxat
ANA TPAHCMOPTMPOBKM OPraHMYeCKUX PacTBOPOB OT HAa3eMHOM YacTh pacTeHus
K KNeTKam KopHA. Mexay Gp109MOM 1 KCUAemoit pacnonoxeHa 0bpasosarenbHas
TKaHb — Kam6uii, KNETKU KOTOPOTO HemnpepbIBHO AenATcs, obecneunsas poct
KOPHA B TONIWMHY. BcacbiBaHue BOAbI C PacTBOPEHHbIMM B HEWl BellecTBamu
OCYLLECTB/IACTCA B 30HE KOPHEBbIX BOIOCKOB. KOPHEBOI BONOCOK — 3TO BbIPOCT
KNETKM, OH MBET OKO/IO 20 AHEN U 3aMEHAETCA HOBbIM.

30HbI KOPHS HA NPO/I0JLHOM pa3pese

1. KopHeBo#t Yexnmk

2. 30Ha AeneHua — aenauecs KNeTkn 06pa3oBaTeibHOM TKaHK.

3. 30Ha pocTa — OCYLIECTBAAET POCT KOPHA B A/IMHY.

4.30Ha BCACbIBaHWA — PaCMo/IOXKEHa BbIWIE 30HbI POCcTa. Ee NoBepXHOCTb
NOKPbITA BLIPOCTAMM HAPYMKHBIX KNETOK — KOPHEBbIMM BOMOCKAMM, KOTOPble
BCaCbIBAIOT M3 MOYBbI BOAY C PAacTBOPEHHbIMM B Hell BellecTBamu. KopHesble
BOJIOCKM MOKPbITbI C/IN3bI0, KOTOPAA PacTBOPAET MMHEPA/bHbIE YaCTULbl NOYBbI,
M KOPHM NPOYHO cuennaloTca c cybeTpaTom. B 370K 30He 3aknagpisalotca
6oKoBbIE KOPHU.

5.30Ha NPOBEAEHUA — B LEHTPE KOPHA HAXOAMTCA MPOBOAALLAA TKaHb,
obpa3oBaHHas ApeBecuHON (Kcunemoi) u ay6om (bnoamon). [ns  30HbI
XapaKTepeH MoCTOAHHbINM POCT. Ha ee 400 NpUxoanTCA BoNbWan YacTb ANHBI
KOPHA. 3AeCk KopeHb yTonuiaeTcs, 6aaroaapa AeneHnio KNeTok kambua. B 3oHe
NpoBeAeHNA KOPEeHb BETBUTCA.

Bujonsmenenust Kopuei

KopHennozibl BCNeACTBME CUABHOTO PaspacTaHWA MapeHXMMbl WK 3a cyet
[eATeNbHOCTU [0MONHUTE/IbHBIX CI0EB KaMBWA MPOUCXOAUT YTO/IEHNE KOPHA,
€ro BU/ION3MEHEHNE B KOPHEN/IOA. Y Pefbku, CBEK/bI W penbl Gonblias YacTb
KOpHeniofa o6pasosaHa Pa3pOCWIMMCA OCHOBaHWEM CTebns; y MOpKOBM,
Ha0b0POT, INABHYIO YaCTb KOPHEN0Aa GOPMMUPYET FaBHbINA KOPEHb. KopHenoa!
NPUCNOCcoB/eHbI 4R 3aNacaHNA NUTaTeNbHbIX BELLECTB. [pyrie BUAOU3MEHEHNA:
KOPHEeKNY6HY (reopruH), BO3AyLIHbIE KOPHU (KyKypy3a).

Toder. JIuct. Credenn

Mo6er — 370 HaZi3eMHan YacTb pacTeHns. BeretaTueHbIN nober 3aknaabiBaeTcs
8 Mpolecce PasBUTMA 3apofbilla, B KOTOPOM OH [peACTaBAeH MOYeYKOiA.
Mouyeyka — 370 cTeGeneKk W /IMCTOBbIE 3aYaTKW, MOMET CYMTATLCA NEepBOi
NOYKOM pacTeHus. ANMKanbHaA MepucTema MoYeUKM Npu PasBUTUM 3apoablwa
bopmupyeT HoBble MCTbA, a cTebenb yanuHAETCA  AnddepeHLMpyeTca Ha y3nbl
N MEXA0Y3NUA.

Moyka — 370 3a4aTouHbIN NoBer, U3 Hee BECHOM BbIPACTalT HOBblE Moberu.
PasnnualoT BepxyleyHble, MnasylwHble, (PacrnonoXeHbl B Masyxax /MCTbeB)
1 NpUAATOYHbIe NOYKM. MPKUAATOUHbIE MOYKM 06PA3YIOTCA 3a CYET eATENbHOCTM
KambuA 1 Apyrnx 06pa3oBaTe/ibHbIX TKAHEN B PasHbIX MecTax — Ha KOPHAX,
cTebnax, IMCTbAX. YYaCToK cTe6A1s, OT KOTOPOTO OTXOAAT /INCT U MOYKa Ha3bliBaeTca
Y3710M. Y4aCTOK CTeBAA MeX/Y COCeAHNMM Y3N1aMi — MeXA0Y3/He.

OceBast 4acTb MOYKN — KOPOTKMIA 3a4aTOYHBIN CTeGeNb, Ha HEM — 3a4aTouHble
JMCTOYKM. B nasyxax 3ayaTOUHbIX /IMCTbEB MOMHO OBHAPYXUTL Menkue
3a4aTo4Hble MOYKM. M3 BereTaTMBHOM MOYKM Pa3BMBAETCA BereTaTMBHbINM nober,
a M3 reHepaTMBHOM — reHepaTUBHbIN Nober ¢ 3a4aTKami LIBETKA MM COLBETHA.
Pa3nun4aloT noukm ronble n KOXKMCTbIMM y




Jluer

JIncT- nnockuii 6okoBo# opraH nobera.

BHelHee CTpoeHue ncTa

Y [1BYA0NbHBIX PACTEHMUM IMCT COCTOUT U3 MOCKOM PaCLUIMPEHHOMN MAACTUHKIN
M CTEDHNEBUAHOMO YepewKa C MPUAUCTHUKAMW. [INA IUCTbEB OAHOAOMbHbIX,
pacTeHuit XapaKTepHO OTCYTCTBME YEpEeLIKOB, OCHOBAaHWE /UCTa, Y HUX
pactwimpeHo, BO Biaranuiiie, OxsaTbiBatoliee cTebenb. Y 31aK0B BAaraauuiem
NOKPLITO BCE MeXAOy3nMe: JINCTbA ABYAONbHBIX PACTeHWit BblBaloT NpocTbie
M cnosHble. [poCTble NNCTbA MMEIT OAHY /IMCTOBYIO MAACTMHKY, WHOTAA
CMNBbHO PACUNIEHEHHYI0 Ha N0nacth. CAOXHbIE /NCTbA WMEIOT HECKO/bKO
JIUCTOBBIX MNACTUHOK C BbIPAXKEHHBIMM YepeHKamu. MepucToCNOokKHbIE NUCTbA
MMEIOT OCeBOW YepelloK, Mo 06e CTOPOHbI KOTOPOTO PAcroNOMeHbI AUCTOUKM.
MaNbyaToCNOKHbIE IUCTLA NMEIOT IMCTONKM, OTXOAALIME BEEPOM OT BEPXYLLIKM
OCHOBHOTO YepeluKa.

BuyTpenHee cTpoeHne Jucra

CHapyM /MCTa HaXOAMTCA KOXKMUA M3 6ecLBETHbIX KNETOK, NOKPbITas
BOCKOMNOAOGHbLIM BEL|ECTBOM — KyTUKY/NOi. Tlof, KOXMLUER pacnonomeHs
KNeTKN CToN6YaTo! NapeHxMmbl, copepxalume xnopodunn. Mybwe HaxopaTtca
K/IETKM ry6YaToil NapeHxXMmbl C MEXKNETHMKaMW, 3aNONHEHHbIMM BO3AYXOM.
B napeHXMme pacnofioXeHbl COCyAbl MPOBOAAWErO MyyKa. Ha HUkHel
NOBEPXHOCTM /INCTbEB  KOXMWLA MMEET YCTbUUYHBIE KAETKM, y4acTBylouine
B WCNapeHWn BoAbl. McnapeHne BOAbl MPOUCXOAUT AAA NPeAOTBPaLieHUsA
neperpesa IMCTa Yepes yCTbuLa 3NnaepMbl (KOXMLbI). ITOT NpoLecc HasbiBaeTca
TpaHcnupauueit 1 obecneynsaeT NOCTOAHHbIA TOK BOAbI OT KOPHEN K IMCTbAM.
CKOPOCTb TPAHCMIUPALMKA 3aBUCUT OT BAAKHOCTW BO34yXa, TEMMepaTypbl, CBeTa
v T.A. Moj Bo3gencTBMEM 3TUX (AKTOPOB MEHAETCA TYProp 3amblKaroLmx
KNETOK YCTbULL, OHM 3aMbIKAlOTCA WM CMbIKAIOTCA, 33/lePXKNBAA UM YCUAUBARA
“cnapeHue Bofbl M ra3oobmeH. B npouecce rasoobmeHa B KAeTku noctynaet
KUC/I0POA, AANA fbIXaHNA MK BbIBOAMTCA B aTMOChepy B npouecce ¢oToCHHTe3a.

Buuouzmeﬂenuﬂ JIHCThEB
YCUKN — CayKaT Ans 3akpeneHus cre6a B BEPTUKANbHOM MONOKEHUN; UTbl
(Y KaKTyca) MrpatoT 3aLMTHYIO PONib; YellyiKK — MeKUE IMCTOYKM, NoTepABLLME
CBOIO (POTOCUHTE3NPYIOLLYIO GYHKLMIO; NI0BYMIA annapaT — /IMCTbA CHaBKeHb
CTONBYATLIMM  Kesle3ami, BbIAENAIOWMMA  CIM3b,  KOTOpas  MCMosib3yeTca
ANA 3aXBaTa MEIKUX HACEKOMbIX, NONaBLUNX Ha INCT.

Crebdenn

Crebenb — 3T0 oceBas YacTb nobera, Hecyuwlan AUCTbA, LBETHI, COLBETUA
1 nnoapl.

B 3TOM 3aKntoHaeTca onopHaa GyHKUmMA cTebns.

K apyrum dyHKUMAM CTeBAA OTHOCATCA: TPAaHCMOPTHAas — MpoBejeHue
BO/Zbl C PAaCTBOPEHHBIMM B HEil BELIECTBAMW OT KOPHA K Ha3eMHbIM OpraHam;
boTocuHTe3MpyloLLLan; 3anacalollas — OTNOKEHWUE B €r0 TKaHAX 6e/IKOB, XKMPOB,
YrNeBoaos.

Txkauu credis
1. MpoBoAALan: BHYTPEHHIO 4YaCTb KOPbl MPEACTABAAIOT CUTOBUAHbIE
TPY6KM U KNeTKu-cnyTHUUpl ny6a (bnoama), 6amke K LEHTPY PacrnonoseHbl
KNETKM ApeBecuHbl (KCuaeme), No KOTOPbIM OCYLIECTBAETCA TPaHCNOPT BeLecTs.
62 MOKPOBHaA — KOXWLA Y MONOABIX M NPoBKa y CTapbix OApPeBecHeBLMX
cTebneit.
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3. 3anacalollas — CreyunannsnpoBaHHbIe KNeTKM Nyba U ApeBecuHbl.

4. ObpasoBatenbHas (KambBui) — MOCTOAHHO AENsLMECcs KAETKU, AalLlue
Hanano BCcem TKaHAM CTeBnA. 3a cyeT AeATeNbHOCTU Kambua creGenb pacteT
8 TO/ILMHY, M 06PA3YIOTCA FOANYHbIE KONbLA.

Bujonsmenenus credieit
KnybeHb — 3anacaloluii noA3emHbii nober; BCA macca KayBHA coctout
M3 3anacalollen MapeHxMmbl BMECTe C MpOBOAsLEN TKaHblo (KapTodenb);
nykosmua —  YKOPOYEHHbIA KOHMYECKMIT CTebeNb C  MHOrOYMCAEHHBIMM
JMCTbAMN — ¥ YKOpO:! crebnem — fioHuUEemM
(nyK, nwwm), KNyBHEeNyKoBMLbI (rna,u,monyc, KPOKYC M Zp.); KOYaH — CUNbHO
YKOPOUEHHbI cTe6eNb C TONCTIMU, NePEeKPbIBaOWMMM APYT APYra AUCTBAMN.

IBeTOK — BHIOM3MEHEHHBII moder
LIBETOK — 3TO YKOPOUEHHbI 1 OTPaHNUyeHHbI B pocTe Nober, BbINOAHAKLNIA
I'EHepaTMBHVK) byHKuMO.

COCTOUT M3: LIBETOHOXKM, LBETONOXA C HaleNNCTUKaMW W NenecTKamu
(OKO/OLLBETHMK), @ TaKIKe ThIYMHOK W NNOA0AMCTUKOB. YalleAUCTUKIA NPOU3OLM
OT BEPXHUX BETETATUBHBIX INCTLEB W CAYKAT [N1A 3alUMThl LBETKA B BYTOHE, X
COBOKYMHOCTb Ha3blBAETCA YalUEUKOM. JIenecTku CAYKaT ANA npuBAeYeHMA
onbinuTeneii. COBOKYMHOCTb nienecTkoB obpasyeT BeHumk. OH  Gbisaer
pasfieNnbHONeNecTHOM U CPOCTHONENECTHO.

ThIYUHKM uBeTka npeAacTaBnAloT coboit MuKpocnopodunbl
1 COCTOAT U3 TbIYMHOUHOM HUTU U MbIbHUKA C ABYMA MblNbLEBbIMMA MELIKamMM,
MM MUAKPOCTIOPAHTUAMN. KONMYECTBO ThIYMHOK MOXKET BbiTb OT OAHOM (cemeiicTBo
opxuaeitHble) A0 coTeH. COBOKYMHOCTb ThIYMHOK B LiBETKe 06pasyeT aHapoLiei.
ToluMHKM  MOTYT 6bITh  cpocwummmuca 1 cBobogHbIMM.  Kaxaas nonosuHKa
NbiNbHUKA WMeeT fBa (pexe OAHO) rHesga — MMKpoonopaHrusa. Hesaa
NbIIbHMKA 3aNO/IHEHbI MATEPUHCKMMM KNETKaMW MUKPOCMNOpP, MUKpOCnopamu
M 3penodl  MbibUOW. B MbiAbHUKAX —OCYILECTBAAKOTCA  MUKPOCTOpOreHes
M MUKporameToreHes. MMbibLieBOE 3€PHO ABNAETCA HE3PE/bIM rameTopUTOM.
B nbinbLIEBOM 3epHe B pesynbTaTe Mei03a MaTepUHCKOM KneTku GopmupyloTcsa
/iBE ranfouAHble KNETKW: KneTKa TPyGKM M reHepaTMBHaA KneTka, KoTopas
nosaiHee AenuTCA Ha ABa cnepmuA. lpopocliee NbiiblieBOe 3epHO C AAPOM
TPY6KM 1 ABYMA CNepMUAMM NPeaCTaBNAeT cOBOI 3peNiblii MYXKCKOW rameToduT.

BepxHss YacTb LiBETKA 3aHATA M0A0/NMCTUKOM, BKAIOYAOLINM CEMA3AYATOK,
1AM meracnopogun. BepxHue KOHLbI [10,01MCTUKOB BbITATMBAIOTCA B CTONGHK,
3aKaHYMBAIOWMICA PbINbLEM, KOTOPbIA OBbLIYHO COCTOMT W3 ABYX NONacTei.
COBOKYMHOCTb M0A0/NMCTUKOB B LIBETKE Ha3biBaeTCcA rMHeleil. B 3aBucumocty
OT NONOMEHMA Pa3/NYalOT BEPXHIOI, MONYHWKHIOK U HWXKHIOK 3aBA3M.
CemA3ayaTkM PacnonaraloTcA Ha MAaLeHTax 3aBAsM, B KOTOPbIX NPOMCXOAAT
MakpocrnoporeHes — (GOPMMPOBaHUE MaKpOCMOP W MaKporametoreHes —
GOPMMPOBaHME JKEHCKOTO FrameToduTa, a TakKe NPOLECC ONNOAOTBOPEHNS.

CeMA3a4aToK Nocae ON/OAOTBOPEHUA 3aK/IOYEHHOM B HEM ANLEKNETKM

TcA B cema. C TOK COCTOWT M3 LieHTPabHOM YacT — Hyuennyca,
O/IHOTO M/IW /1BYX NOKPOBOB — MHTEryMEHTOB, KOTOpble Ha BEPXyLUKe Hyliennyca
0bpasyloT KaHan — mukponune. B c TKE P 0T an yio

(BEpXYLUEYHYIO) YaCTb — MUKPOMMUAAPHYIO U MPOTUBOMONONKHYIO € XaNasanbHyko
4acTb. OT XaNasbl OTXOAAT MHTETYMEHTbI.

YKeHCKUI rameTodUT pasBMBAETCA W3 MATEPUHCKOW KNETKM Meracropbl,
HaXOAAULIEICA BHYTPU CEMAMOYKU. B pesynbTaTe Meii03a MaTepUHCKON KeTku
06pasyloTcA YeTbipe rannoMAHbIX MEracropbl, TPU W3 KOTOPbIX OTMMPAIOT.
YeTBepTan K/eTKa Pa3BUBAETCA B JKEHCKUI aMeTodMT, KOTOpbIA B 3penom
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COCTOAHUM NpeacTaBnfeT coboil BOCbMUAAEPHDIA 3apoAbIWEeBbIi MeLWoK. 3ToT
MELOoK BKNKOYAET: ANLEKNETKY, ABE BCMOMOraTe/lbHble KNETKU-CUHEPruAbl,
PacnoNOKEHHbIE Y MAKPONWUAE, LEHTPA/bHYIO ABYAAEPHYIO KAETKY, M TPU KNETKM-
AHTUNO/bI, HAXOAALYMECA HA NPOTUBOMO/ONKHOM KOHLIE OT MUKpONMAe.

Y NOKPLITOCEMEHHbIX PACTEHNIA B LIBETKAX €CTb 0COBbIE KeNle3KN-HEKTAPHNKK,
KOTOpbIe BbIPABaTLIBAIOT CaxapUCTYIO KMAKOCTb — HEKTap, MMeloWnii B CBoem
cOCTaBe rOPMOHbI M BaKTEpUUMAHbIE BELECTBA. HEeKTapHUKM npusnexalT
HaCEKOMbIX-OMbIAUTENEN U BAMAIOT Ha NPOLECC OMNOAOTBOPEHUA WU Pa3BUTUA
cemeHn v nnoja.

LiBeTkn MoOryT GbiTb oaHOMoNbIMM M o6oenonbimu. OBoenonbie LBeTbl
COZIEPIKAT M THIYMHKM M NECTUKM, @ OfIHOMONIbIE COAiePXKaT MBO aHapoLei, 1o
rMHeLeit N MOTyT Pa3BMUBaTLCA Ha OAHOM PacTeHuM (OHOAOMHbIE) M Ha Pa3HbIX
pacTeHusx (4ByAOMHbIE).

LIBeTKM MOTYT BbiTb CUMMETPUYHBIMU 1 AaCUMMETPUYHBIMU. CUMMETPUUHbIE
UBETKM IENATCA Ha aKTUHOMOPGHbIE (CUMMETPUYHbIE MO BCEM Hanpas/aeHUAM)
M 3uromopdHble (MMeiolMe OAHY OCb CMMMETPUM), Hanpumep TOPOX.
ACMMMETPUYHBII LBETOK HEBO3MOXHO Pa3/Ie/INTb Ha /1BE PaBHble YacTy.

LiBeTKM MOTYT BbITb OAUHOYHBIMW UK COBPaHbI B COLBETUA.

[poCTble COLBETUSA: KUCTb, 30HTUK, FONI0BKA, KONOC.

CNOXKHbIE COLBETUA: KOP3MHKA, CNONKHbIN 30HTMK, LWMTOK, CNONKHbINA KOOC.

Bu1onornyeckoe 3HaueHue COLBETUIA: COLBETUA YBENNYNBAIOT BEPOATHOCTb
OMbiNEHNA LBETKOB NPU 3KOHOMMM MaTepuana. M3 opraHMyeckux BelecTs,
KOTOPbIE MAYT Ha CTPOMTENLCTBO OZHOTO KPYMHOTO LiBETKa, pacTeHue cosgaer
MHOMECTBO Me/IKUX LIBETKOB, NPW 3TOM PE3KO BO3PacTaeT KOMYECTBO N/I0A0s,
CO3PEBAIOLIMX Ha PacTEHUN. Y BETPOOMbINACMBIX PACTEHUI CoLBETMA ObnervatoT
nepeKkpecTHoe onbineHKe.

Pasmuokenne pacrennii
PasmHOXeHMe — 3T0 BOCMpoM3BedeHMe ocobamn cebe MNOAOBHbIX.
OHO N03BONAET MOAAEPHKMBATL MPEEMCTBEHHOCTD  MEXAY MOKONEHUAMM
1 NOAAEPKMBATL YNCNEHHOCTb NONYNALMIA Ha ONPEAENEHHOM YPOBHE.

Crnioco0b1 pasMHOKEHHsI pacTeHHit

BereTaTMBHOE PasMHOXEHWE He CBA3aHO C GOPMMPOBAHMEM CMeLUanbHbIX
OpraHoB Pa3sMHOMEHMA W KNeToK. OHO  OCYlEeCTBAAeTCA C  MOMOLWbIO
BEreTaTMBHbIX OPraHOB pacTeHus: cTebnA  (YepeHkamu U OTBOAKaMM),
NUCTbEB, MOYEK, KOPHEBML, MOA3y4MX MOGEros, /yKOBUL, KOPHEBbIX
OTMPbICKOB (TaK Pa3MHOMAIOTCA pacTeHus, cnocobHble 06pa3oBbiBaTb MOYKM
Ha KOPHAX), IMCTOBbIX YEPEHKOB U Ky/IbTYPOIi TKaHM (BbipalumBaHue B Npobupke).
BeretaTyBHOE Pa3MHOXEHWE B eCTECTBEHHbIX YCN0BUAX GUONOrMYecKn Toraa
BbIFOAHO, Korga B Gopbbe 3a cyuiecTBoBaHWe HEO6XOAMMO 6bICTPO OCBOUTH
HOBble MeCTa 06MTaHMA, 3axBaTUTb 6GO/bIME MIOWAAN ANA  PacCeneHus
1 nuTaHnA. Tak y NaHAabIWa U MaitHUKa 3TO €JUHCTBEHHbIN CNOCOG Pa3MHOKeEHUsA
13-3a OTCYTCTBUA BAArONPUATHBIX YCN0BMI A1A CEMEHHOTO Pa3MHOMKEHUA.

Becrnosioe pasmMHoXeHWe OCYLLeCTBIARTCA ¢ nomolbio criop. Criopa — 310
CneuMannsMpoBaHHan KieTka, npopacraiowan 6e3 CMAHMA C APYroii KNeTKoM,
Cnopbl  mMOryT 6biTb  AunionaHbiMu  (obpasyloTca B pesynbTaTe  MUTO3a)
1 rannonaHbimu (06pasyioTca B pesynbTate Meno3a); OHU MOTYT UMETb XKIYTUKM
ANA NepesiBuKeHns (y BOAOPOCAEN) UM PAacnpOCTPAHATLCA C MOMOLLBIO BETPa
1 BOAb! (MAaNOpPOTHUK, MXH).

Mon0BOE Pa3MHOMeHMe — CBA3AHO CO CAMAHWEM CMeuMann3MPOBaHHBIX
nonoBbIX KNEToK — rameT C obpasoBaHMem 3uroTel. fameTbl MoryT 6biTb
O[IMHAKOBBIMU W PasHLIMM B MOPPONOTMYECKOM OTHOWEHUM. W3oramua —
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C/MAHME OAIMHAKOBbIX FAMET; reTeporamua — CIUAHUE PasHbIX N0 pasMepy ramer;
00rammusi — CAUAHWE MOABUKHOMO CMEPMATo30MAa C KPYMHOW HEMOABMKHOM
ANLEKNETKOM.

JINA HeKOTOPbIX rPYNM PacTeHui XapakTepHO uYepeaoBaHUe MOKOMEHMUI,
NP1 KOTOPOM MO/I0BOE MOKO/IEHME MPOAYLMPYET MONOBbIE KAETKM (rameToduT),
a HenosoBoe NOKO/IEHMeE NPOM3BOAMT COPbI (CNopodGHT).

Onbuienne. Onioa0TBOpenue

OnbineHne — 3To npoliecc nepeHoca I'|I>II|bLLbI C MblIbHWKA Ha Pbi/bLIE NECTMKA
Y LiBETKOBbIX PACTEHNIA 1 Ha p TKa ronoc . Onbinexne
npe/ecTsyeT ONA0A0TBOPEHMIO. Pasnwa»of CamoonbleHre 1 nepeKkpecTHoe
onblnieHne. CamoonbieHne OCYLLECTBAACTCA B PACNYCTMBLUMXCA LBETKaX, MHOMA
8 HEpacnycTMBLWMXCA. epeKPecTHoe OnblIeHUe CBOMCTBEHHO 60/bWMHCTBY
LBETKOBbIX pacTeHuit. OHO obecneunBas OBMeH reHamu, MOAJEpPXKUBAET
BbICOKMI YPOBEHb reTEPO3UrOTHOCTU MONYNALMMA, ONpesenfer LenocTHOCTb
M eAMHCTBO BMAa. MepeKpecTHoe OMbiNeHNe 3aKNI04aeTCa B NepeHoce Mbiblibl
COAHOTO LiBETKA Ha PYrOVi Ha OAHOM 1 TOM e PacTeHUM MW Ha Pbi/ibLie NecTMKa
Apyroro pacteHus. OHO OCYLLECTBACTCA HACEKOMbIMM (MaK), NP1 NOMOLLYW BeTpa
(poxb, Bepesa), a TakiKe C MOMOLLbIO BOABI, MTUL, U APYTUAX KMBOTHBIX. LiBETKM
HaCEKOMOOMbINAEMbIX PACTeHUI OblBAIOT MPEMMYLIECTBEHHO APKUMM, UMEIOT
3anax, MMKYI0 MbiNibly C BbIPOCTAMM, BbIAEAAIOT HEKTap. Y BETPOOMbIIAEMbIX
pacTeHuit LUBETKU Me/KMe, He MMEIOT APKOI OKpacku M apomata W 06bl4HO
cobpaHbl B couseTus. [blIbHUKM, B KOTOPbIX 0BpasyeTcA MHOTO MenKoii,
CYXOii U NerKoi MbiNblbl, PACMONOKEHbI HA [NMHHBIX THIYMHOUHBIX HUTAX.
PbifbLa MECTUKOB TaKMX PacTeHWN WWPOKWE, ANUHHbIE WAM NepucTble —
np1cnoco Ky 0 Mbl/bLLbI.

OnuonorBopenne

OnnoaoTBOPEHUe NPOUCXOAUT MOCNE ONbINEHUA. Y HEKOTOPbIX PacTeHui
ONI0/0TBOPEHNE MPOUCXOAMUT HEPE3 HECKONBKO AHEN AU HEAENb, Y COCHbI — Aae
yepes rog. [11A OCYIIECTBAEHNA ONNOAOTBOPEHNA HEOBXOAUMO, YTOBbI Mbi/bLia
6bIna 3pesion W Ku3HecnocobHoW, a B C TKe JOMKeH cd TbCA
3apo/pilleBbiii MelWoK. Tak, y MOKPLITOCEMEHHBIX MblblieBOE 3epHO, nonas
Ha pbiiblie NeCTMKa, MpopactaeT. B TKaHW pbiabua NecTuka BHeapAeTca
nbinbuesan TPy6Ka. Mo mepe pocTa NblNbLEBOW TPYOKU B Hee nepeTekaloT AApo
BEreTaTMBHON KNETKM U 063 CNepmuH. TPOHWKHYB B 3apOAbILIEBbINA MELIOK,
nbiNbueBas Tpy6Ka paspbiBaeTcA NoA AENCTBMEM Pa3HMLbI OCMOTUYECKOro
fAasneHns. OAMH W3 CMepMUeB CANMBAeTCA C AlLEKneTKol u obpasyerca
AMNNOMAHAA 3UroTa, Aalollan Havano 3apoabiwy. BTopoit cnepmuii camsaetca
C UEHTPaNbHOM ABYAZlEPHOM KNETKOW, Mpu 3TOM ObpasyeTca TpUNiOWAHOE
APO, Aaloliee Hayano 3HAOCMEPMY (MUTaTeNbHOWM TKaHW ANA 3apogbiwa)
Becb 3TOT MPOLECC MOAYYWI Ha3BaHWe [BOWMHOTO onnofoTBOpeHuA. Mpoune
KNETKN 3apo/blLEBOTO MeLKa PaspylaloTca. 3apoapil (3a4aTouHblit nober)
BMecTe C 3H/0CNEepMOM 0BpasyIoT Cems, NOKPbLITOe KOXYPOWA. M3 cTeHOK 3aBA3u
WM LBETONOXA GOPMUPYETCA NOA,.

Crpoenue cemsin. [lpopacTanue u pacnpocTpaneHue
[naBHanA YacTb cemeHu — 3apofplw. OH COCTOMT M3 KOpelKa, CTeGenbKa,
NOYeYKM 1 ABYX UM OAHON CeMAZ0NEN. ITOT NPU3HAK NIEXKIUT B OCHOBE paszieneHns
BCEX LBETKOBbIX PacTeHMM Ha [Ba Knacca — [lByzonbHble U OaHOAONbHbIE.
Y cemaH C 3HAOCNePMOM CeMAZ0/M 0BbIHO HeBonblMe, y cemaH Ge3 sgocnepma
3anacbl NMTaTe/IbHbIX BELECT8 HaKaNMBaOTCA B 60/bLIMX CEMALONAX 33pOAbILIA.
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3HA0CNEPM, KaK MPaBM/IO, OKPYXKAeT 3apoApill, ML Y 31aKOB OH, Npuberaet
K @AUHCTBEHHOI CEMAAONE 3apO/bILLa — WNTKY.

Ipopacranue cemenn

Mepen npopactaHuem cemeHa B GO/bWMHCTBE Cy4aeB NPOXOAAT Nepuos,
nokos. BennuuHa ero y Bcex pacTeHwii pasHas. [ia npopacTaHua cemeHun
HEeoBXOANMbI BOAa, TENO U BO3AYX. [PU AOCTAaTOMHOM KONMYECTBE BOAbI CeMs
HabyxaeT W NOTHaA KOXypa paspbiBaetca. Mpu GaaronpuATHoONM Temnepatype
GepMeHTbl  CEMEHM MEepexofaT W3 HEAaKTUBHOTO COCTOAHMA B  aKTMBHOE.
Mog wx feficTBMeM HepacTBOpMMble 3anacHble BellecTBa MNpespalialoTca
B PAacTBOPUMbIE: KpaxMan — B Caxap, XWUpbl — B IMLEPUH 1 XKUPHbIE KNCNOTbI,
6enkn — B aMMHOKMCNOTbI. MPUTOK NUTATEeNbHbIX BELWECTB K 3apoapilly
BLIBOAUT €r0 W3 COCTOAHMA MOKOS, M HauMHaetca pocT. [popactaloune
cemeHa HenpepbiBHO MOMIOWAIOT KWUCAOPOA M BbIAENAIOT YIEKUCAbIN ras,
NPy 3TOM BbIENACTCA TEN0. XPaHAT CeMeHa B CYXUX, XOPOLLO NPOBETPUBAEMbIX
nometeHnAX. [loCTyn Bo3zlyxa K CeMeHam ZJo/eH BbITb MOCTOAHHBIM, XOTA Cyxue
CemeHa /bILaT MeHee MHTEHCUBHO.

Buab! mionos

© Opex, OpelleK: Cyxue, HEpacKpbiBaIOWMECA C OAHUM CemeHem,
OKO/OMN/OAHUK AepeBAHUCTbIN (4y6, newmHa);

® CeMAHKa: OKOJOM/IOAHWK ~KOXWCTbIM, He CcpacTaetcA C  CemMeHem
(noaconHeuHuk);

© 3epHOBKA: OKOJIOMNOAHUK KOXMCTbIM, CPOCWIMACA C CemMeHeM (pOXb,
niweHuLa, Kykypy3a);

© JINCTOBKA: CyXMe PaCKPbIBAIOLUMECA OfIHOTHE3AHbIE MNOAbI CO MHOMMMM
cemeHamu (M1oH);

* 606: cemeHa NpuKpeneHsl K cTBOpkam (606bl1, ropox);

® CTPYyYOK — CemeHa PacnosioeHbl Ha neperopogke (MacTylwbs CymKa,
cypenka);

* KopoBouKa: KybblwKooBpa3HoW GpOPMbI, C KPbILIKOI (MaK, Manbea);

® ArOAA: COYHbIA MHOTOCEMAHHOW MNOZ, MOKPbITHIA KOMWLEH (BUHOTpas,
TOMaThI);

® KOCTAHKA: COYHbIi, OiHOCEMAHHOM N/I0L, C TPEXCNOMHbIM OKONOMNOAHUKOM
(cnusa, BUWHSA);

© C/IOMKHAA KOCTAHKA — C/OMKHbIA MHOFOKOCTOUKOBBIN M0/, C TPEXCAOMHbIM
OKO/ION/IOAHMKOM (MaNIMHa, 3eMIAHNKA).

Crioco0bI pacnipocTpanenusi CeMsii | 110108
 6e3 y4acTnA NOCTOPOHHMX areHToB (CemMeHa 1 NNoAbI KPyMHbIX Pasmepos);
© CMOMOLLbIO KMBOTHbIX (COUHbIE NAOABI, AroAY);
© CNOMOLLbIO BETPA (M/I0AbI C KPbINLAMMU 1 XOXONKaMK);
* CMOMOLLbIO BOZbI (CyXie NAoAb! v cemeHa);
© CMOMOLLbIO Ye/I0BeKa (BCE BI/bI NO/I0B U CEMAH).

PassuTHE PACTHTEILHOIO MHPA

MHoroo6pasme CyLeCTBYIOWMX HbIHE W JKMBLUMX paHee Ha 3emne
pEICTeHMf;i ABNAETCA pe3y/NbTaTOM 3BONOUMOHHOrO npouecca. COBpeMEHHBﬂ
Knaccmd)m(au,m paCTeHMFI AaeT npeacrasneHne O NyTU CTaHOB/EHUA Tex
WU UHBIX CUCTEMATUYECKUX rpynn. Bce pacTeHua No CTPOEHUI0 BereTatTMBHOro
TeNa MOXHO PasAenuTb Ha Hu3WMe (CNOEBMLLHbIE) M BbiCLIME PaCTEHUA.
K Huswum pacTeHuAM YC/NI0BHO OTHOCAT LLMaHOGaKTEpMM U aKTUHOMWULETDI,
a TaKxe Bogopocau u JvwanHuku. K ebiclimm pacTeHuAM OTHOCATCA AaBHO
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BbIMEpLIME NCUNOGUTBI U HbIHE XKUBYLLME MXM, NANOPOTHUKM, XBOLLW, NAAYHbI,
roNocemMeHHble U MOKPbITOCEMEHHbIE pPacTeHuA. ,uokaaa'renbc‘mamm 3sBonoUMHN
pacTeHmZ ABNAKOTCA MANEOHTO/NIONMYECKME HAXOAKU UX UCKOMAeMbIX OCTAHKOB.
CPGIJM HUX MOXHO Has3gaTb CTPOMATO/NIUTbLI — MHOrOC/0lHblE OspaEOBaHMﬂ
13 OCTAaTKOB APEBHMUX NPUMUTUBHbLIX EO,ClOpOCﬂEﬁ, 06UTaBLWKX B MOPAX N OKeaHax;
OTNeYaTKNn rUraHTCKMX NanopOTHUKOB, XEOUJ,EIZ, nnayHos, OGHEPYMGHHME
B 0ro yra n Topod: , MHOTOYUC/IEHHbIE CMOPbI U MblAbLA
B NOYBEHHbLIX OTI0XKEHUAX PA3HOro rec/I0rMYecKoro Bo3pacra.

K nepsomy 3Tany 3801OLUU OPraHM3MOB MOXHO OTHECTU NOABNEHWE NepPBbIX
OAHOKNETOYHbIX OPraHM3MOB — CUHE-3eNeHbIX BOAOPOCﬂel‘;i (uMaHOﬁaKTepMM)
B apXxeiickyto apy 3,5 mapg et Haszaz. 310 6biAn OLHOKIETOYHbIE NPOKAPUOTBI,
cnocobHble K aBTOTPOGHOMY MUTAHUIO (xemo- W aBToTpodHOMY). Brarogaps ux
KU3HEAEATENbHOCTM B NepPBUYHOM aTMOCdepe NOABUACA KUCIOPOA,

MosBneHue nepsbix aBTOTPOGHbLIX SyKapnoToB oKono 1,5 mapa net Hasag —
3TO CAIeAyIOLWMIA 3Tan B 3BONOLMM pacTeHuit. OHM Bblnn NpesKamu COBPEMEHHbIX
OAHOKNETOYHbIX BO,CLOPOCI'IEI‘;L OT KOTOPbIX MPOU3OW/IN  MHOTFOKNETOYHbIe
BoAopoCcau. Bo3HUKHOBEHME ¢OTOCVIHT833 B apXEFICKVDO 3Py NONOXKWNO Ha4vano
pasfeneHnto BCceX XUBbIX OPraHM3MOB Ha PACTEHUA U XKUBOTHbIE. Hakonnexue
OpraHM4YecKnx BellecTs Ha 3emne Hayanocb C nossneHuem nepsbiX 3eNeHbIX
pacTeHuit — Bogopocnei.

B ,qaaneﬁLueM npoAoKanocb YCNOXHeHue BereTatTMBHoOro Tena
Bop.opocneﬁ. Ysennunnace naowaapb MUX NOBEPXHOCTW, YTO YBENU4YUNo
NPOAYKTUBHOCTb GOTOCMHTE3A. 3TN NPOLLECChI OTHOCAT K MPOTEPO30IACKOIA 3pe.

Cnepytowmm 3Tanom CTan BbIXOZ, PacTeHWI Ha cywy B naneosoe. Mepsbimu
HACTOAWMMMN PaCTEHUAMMU CYLIM NPUHATO CYUTATL I'ICMnOd)IATbI, HblHE BbIMepLyo
rpynny. OHW WMMenn: NOKPOBHble TKAHW C yCTbMLAMM, 3alUMLLABLIME WX
OT BHELWHUX ndOBMl"’I cpeapl; MexaHU4YecKne TKaHW, BbINOJHAIOWME OMOPHYO
DYHKLMIO; TPUMUTUBHBIE NPOBOAALLME TKAHW. McunoduTel NpeacTaBAfoT coboi
nepexoaHyto GopmMy OT HU3LINX PACTEHMIA K BbICLLUM.

K cnepytowemy 3tany OTHOCMTCA NOABAEHWE W FOCMOACTBO MANOPOTHUKOB
B KAMEHHOYroNbHOM nepuoge. OHU UMeNu pPaseuTyIO KOPHEBYIO U NPOBOAALLYIO
CUCTEMbI, JIUCT, Kak 3ddEKTUBHbIN opraH ¢oToCMHTe3a, yTo Aasano 6onblune
npeMmyllecTsa ANA XU3HU Ha cywe. N xota mux PasMHOXXeHue 6bl10 TECHO
CBA3aHO C SO[J,O;I; T.K. B XW3HEHHOM UMWKNEe NpPUCYTCTBOBANa: XryTukosasa
cTagua, oHu  chopmMpoBanM OBWMPHbIE Neca, CO34anu  NAOLOPOAHbIN
NoYBeHHbIW NOKPOB, oboratuan atmocdepy Kucnopogom. MNosgHee noasAAOTCA
CeMeHHble MNanoOpPOTHUKM, HblHE BbiMeplwasa rpynna paCTeHMIZ. 310 6blAn
npeaku COBPEMEHHbIX r0N0CeMEeHHbIX paCTeHMﬁ. Hanunuune Y HUX cemeHu
Aaenano nonosow npouecc He3aBUCMMbIM OT BOAbI, 3apOoAblill CEMEHU 3alMLLEH
oT HEsI!aI'OI'IpMﬂTHbIX d)ak'ropoa cpeapl n obecneyeH nuTaTeNnbHbIMU Belecrsamun
NpyW NpopacTaHuy (B 0TANYME OT CNopbl).

roABNEHNE rONOCEMEHHbIX PAacTeHWi B NMEPMCKOM nepuoje NpoMsoLWo
B pe3ynbTaTe CMeHbl BNAXKHOIO KAMMaTa CyXum, YTO NPUBENO K MO TMraHTCKMX
NanopoTHUKOB; XEOLIJ,Eﬁ, nnayHos. fonocemeHHble nepewnu K NpUHUUNUANbHO
HOBOMY Tuny ONAOAOTBOPEHUA: MOJIOBble KNETKU CTanu pasBuMBaTbCA
Y HUX BO BHYTPEHHUX TKaHAX. My)KCKaFl NONOBaA KNeTka, He COMnpuKacaacb
C OKpyalolen Ccpeaoii, nonajgana K AlLEKNeTKe, NPOXOAA  BHYTPW
NbiNbLEBON TPYBKM. ITO CNOCcO6CTBOBANO AasibHEWLEMy 3aBOEBAHMIO CyLuM,
a npucrocobaeHus cemsiH K pacnpoCTpaHeHUIo BETPOM W BOAOM NOMOMO BbICTPO
3acenunThb cyLy.

3aKNo4YUTeNIbHBIM  3TANOM  CTano BO3HWUKHOBEHUE LBETKOBbIX pacTeHmZ
B pe3ynbrate YC/NOXXHEHWA PenpoAyKTUBHLIX OPraHoOB W. NOABAEHWUA LUBETKa.
3aBA3sb NOKPbLITOCEMEHHbIX 3alMLLIAeT CEMAMNOYKY, CeMeHa pa3BuBaloTCA BHYTPU
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nN0Aa, KOTOPbIA CAYMUT MM 3aWNTON M WUCTOYHMKOM NUTaHUA. LiBeTkosble
pacteHus 6bICTPO 3aBOEBAAM Cylly W OCBOMAM BOAHYIO CPefy OBUTaHuA.
Y UBETKOBbIX BO3HWKAM pa3Hble MPUCMOCOBAEHNA, NPUBNEKAIOLINE KUBOTHbIX
onbluTeneii, uto Aenaet 6onee aGpdeKTUBHLIM ONNOAOTBOPEHME.

Bojopocan
3T0 HM3WMe coAepKaluMe XN0pPOGUAN  PaCTeHUA, He pacuNeHeHHble
Ha cTe6enb, KopeHb 1 NCTbA. OBUTAIOT NPEMMYILLECTBEHHO B NPECHBIX BOgOeMax
1 MOpAX.

Ortjed 3esienbie BOIOPOCTH
3eneHble BOAOPOCAN AENATCA HA OHOKNETOUHBIE U MHOTOK/IETOUHbIE GOPMbI,
cogepat xnopoduna. Y HUX BCTPEUAIoTCA BCe BUAbI 6ECnonoro U nosoBoro
pasMHOXEHUA. 3eneHble BOAOPOCAM BCTPEYAIOTCA B COMEHBIX W MPECHbIX
BOZI0EMaX, B MOYBE, Ha KOpe AePEeBbEB, HAa KAMHAX U CKanax.
3T0T OTAEN HacUMTbIBAET A0 20 ThIC. BUAOB M BK/IOYAET NATH KNACCOB:

e Knacc BOnOCKOBble — Haubosnee NPUMMUTMBHbIE OAHOKNETOUHbIE
BOZLOPOC/IM CO KIYTUKaMU. HeKOTOpbIE X BUALI NPEACTABAAIOT COBOM KONMOHMIO.
e Knacc NpOTOKOKKOBbIE ~—  OfHOKAETOYHbIE W MHOTOKETOYHblE

6e3KryTMKoBble GopMbl

© Knacc ynoTpuKCOBble — MMEIOT HUTYAaTOe WM MAACTUHYATOe CTPOeHWe
cnoesuuia.

¢ Knacc )aposble — CTPOEHWEM HaMOMMUHAIOT BbICLUME PACTEHUA — XBOLIM.

e Knacc cMdoHOBblE — BHEWHE MOXOXW Ha [ApyrMe  BOAOPOCAU
MW Ha BbICWIME PACTEHMA, COCTOAT U3 OAHOM MHOTOAAEPHOMW KNETKM, AOCTUras
pasmepos 10 1 m.

OfIHOKNETOUHaA 3e/1eHas MPEecHOBOAHAA BOAOPOCIb — XN1aMWUAOMOHAAA.
MIMeeT 0BafbHYIO WM Kpyrylo GOPMY Tena, Ha BbITAHYTOM NepeaHem KoHLe
ABa KryTvka. Xpomatodop 4alwesuaHbIN, C MMPEHOUAOM, COAEPKALLMM 3epHa
Kpaxmana. B nepeaHem 4acTi KNETKU KPaCHbIiA /1a30K — 3TO CBETOUYBCTBUTE/IbHbIM
opraH. filpo OAHO, C ManeHbKMM AAPBIWKOM. [lBe MynbCUpyloLiMe BaKyoam
CMelLieHbl K NepeiHemy KOHLY KAeTk1. XNaMuaoMOHaaa NUTaeTca asToTpodHO,
HO MPU OTCYTCTBUM CBETA MOMKET NepeiiTn Ha reTepoTPOGHOE NUTaHNe, eCAIU B BOAE
NPUCYTCTBYIOT OPraHUYecKne BellecTsa. PasMHOXaeTcA GecrnosibiM 1 NonoBbIM
nytem. Mpu 6CNOIOM Pa3MHOXKEHUU COAEPIKMMOE KNETKMU (cnopodut) aenmtcs
Ha 4 4acTh n 06pasyioTca 4 ranNouAHbIX 300CMopbl. C HACTYNEHUEM XON0A0B 2
300CMOPbI CAMBAIOTCA, 06Pa3yA AUNNOUAHYIO 3UroTOCNOpY. BecHoi oHa aenuTca
MWTO30M, BHOBb 06pasya ranjionzHble BOAOPOCM.

Cnnpor1pa — NpecHoBoAHaA 3e/ieHan MHOTOKNIETOYHaA HUTYaTaA BOAOPOC/b.
HWTU coCTaBneHbl OAHMM PAZOM OfHOAAEPHBIX LMANHAPUYECKUX KNETOK
CO cnupanesBuAHbIMKU XA0OpONAacTaMu U NUMpeHouaamu. PoCT HWUTU B AMHY
npomcxoaMT 6ecrono 3a CYeT MOMepeyHoro AeneHUa KNeTok. PasmHoaetcs
YACTAMM HUTW UAM NONOBLIM MyTem. [0/10BOM NPOLLECE HAa3bIBAETCA KOHbIOTaLIMEN.

OTxen Gyprie Bogopocin

MHOrokneTo4Hble mMopckue Bogopocan. HacumtbiBaetca ok. 1500 BMAaoB.
MMeloT KenToBaTo-6ypylo OKPacKy, OBYCNOBAEHHYIO BGO/MbLIMM KONMYECTBOM
KenTbiX M BypbiX MMIMEHTOB. Pasmep W popma MX pasanuHbl. Bcrpedatotea
HUTEBUAHBIE, KOPKOBM/AHbIE, LWAPOBUAHbIE, MAACTUHYATBIE U KyCTOOGpasHble
pactenua. Cnoesuuwia (Tena) MHOTUX BMZOB COZEPXAT ra3oBble My3bIpbKM,
yAepMBaloliLMe BOAOPOCN B BEPTUKA/NbHOM MONOMeEHUN. BereTatusHoe Teno
pacuneHeHo Ha MOZOWBY WAM PU30MALI, CYMKalMe OpraHamm NPUKPenIeHus,
M Ha MPOCTYI0O WM PACCEYEHHYIO MAACTUHY, COEAUHAILYIOCA C MOAOLWIBOM
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uepewkom. MUrmeHTbl, Npuaaiolme UM Bypbiil LIBET, COCPEAOTOYEHBI TONBKO
8 NOBEPXHOCTHbIX CNOAX KAETOK, BHYTPEHHWE KAETKU Tanoma 6ecusetHbl. 310
CBUAETENLCTBYET 0 AnbdepPEeHLMALNM KNETOK MO GYHKLMUAM: HOTOCUMTETUYECKON
1 3aracatowen. Y Bypbix BOZOPOC/NeN HET HacToALel NPOBOAALEN CUCTEMBI,
OfIHaKO, B LiEHTPe C/0EBULIA WMEIOTCA TKaHW, MO KOTOPbIM MepeasuraloTca
NPOAYKTI aCCMMUNALMM. BcacbiBaHMe MUHEPa/IbHbIX BELLECTB OCyLlecTBAARTCA
BCEN NOBEPXHOCTBIO C/I0EBULLA.

Y Bypbix BOAOPOCAEN BCTpeyatoTca Bee GOPMbl Pa3MHOKEHUA: BEreTaTUBHOE
(npu cnyyaiiHbIX OTAENEHMAX YacTell CNOEBMLa), CrNopoBoe, nosnosoe (Tpu
(HOpMbI: N30ramHas, reTeporamHan 1 MOHOramMHas).

OTr1es1 KpacHbie Boopocin (Garpsinkn)

Bcrpeyatotca 06bI4HO Ha 60MbWwKX yBUHAaX Teribix Mopei. HacuuTbiBaloT
oK. 4000 BMAOB. MMEIOT pacyneHeHHOe CN0EBULLE, PU3OUAOM MW MOAOLIBOMN
KpenaTca K cybcTpaty. MoMMMO OBbI4HBIX XN0POGUANOB M KapOTUHOMAOB,
B nnactuaax barpAHOK copepkatca Gpuko6uauHbl. [pyras nx ocobeHHoCTb —
CNOXHbII MON0BOM Npouecc. [ameTbl M CNOPbI KPaCHbIX BOAOPOCNEN NNLEHbI
MKIYTUKOB M HenoAsM»KHbl. OnNnogoTBOpeHWe NPOUCXOAMT NpU  NacCMBHOM
nepeHoce MyKCKUX MO/IOBbIX KNETOK K JKEHCKOMY MO/I0BOMY OpraHy.

3nauenne Boropocieit

Bogopocin — nepeuMuHble MPOAYLEHTbI C BbICOKOW NPOAYKTUBHOCTBIO.
C HMX HaYMHaOTCA BONBLIMHCTBO NULLEBbIX LIENE MOpeil, OKeaHOB M NPeCcHbIX
B0/,0eMOB OAHOK/NETOUHbIE BOAOPOCAW ABAAIOTCA [N1aBHBIM KOMMOHEHTOM
GUTONNAHKTOHA, KOTOPbINA CAYKMT KOPMOM MHOTUM BUAAM BOAHBIX *KUBOTHBIX.
Boaopoc/v oBoraualot atmochepy KUCA0poAom.

W3 Bogopocneii Mony4aloT MHOTO  LEHHbIX MpoAyKToB. Hanpumep,
M3 KpacHbIX BOAOPOCAEN NONy4YaloT nonMcaxapuipl arap-arap M Kappare
(Mcnonb3yloTca ANA NOAYYEHUA XKene, B KOCMETUKE W Kak nuliesble Ao6asku);
13 6ypbiX BOAOPOC/EN MONYYAIOT a/IbIUHOBbIE KUCAOTbI (TPUMEHAIOT B Kayectse
oTBepauTenei, KeneobpasyloWwmx Bewecte B NULWEBOW, KOCMETUYeCcKon
NPOMBbILINEHHOCTH, /1A U3OTOB/IEHNA KPACOK 1 NaKoB).

BakTepun

3T0  MenbuaiiluMe OpraHUsmbl, 06/1afalolMe  KNETOUHbIM  CTPOEHMUEM,
He MMelolMe HacToAwero odopMIEHHOrO Aapa. bakTepun ocsonnn cambie
pasHoobpasHble cpeabl 06WUTaHWA: MOYBY, BOAY, BO3AyX, BHYTPEHHIOO cpeay
OpraHn3moB. Mx obHapyuBaloT fake B rOPAYUX UCTOUHMWKAX, TAe OHU KUBYT
npy Temnepatype 60° C. CHapy»Xn 6aKTepumu NOKpbITbI Kancy/noi Nam KNeTouHomn
CTEHKOW U3 MypenHa.

Mnasmatnyeckan MembpaHa GakTepuit no  CTPpyKType W dyHKUMAM
He OT/nYaeTcA OT MeMBpaH 3yKapuOTUUYECKMX KNeTOK. Y HEeKoTopbix bakTepuit
nnasmaTtuyeckan membpaHa BNAYNBAETCA BHYTPb KNETKM 1 06pasyeT Me3socombl.
Ha noBepxHOCTM Me30COMbI HaxoAATCA GepMeHTbl, yyacTBylolwme B npouecce
AblxaHuA. Bo Bpemsa aenenns 6akTepuanbHOW KNETKM, Me30COMbI CBA3bIBAIOTCA
¢ [IHK, uto obneryaet pasgenexue AByx AOYEPHNX MONEKYN [OHK. TeneTnyeckuin
MaTepuan GakTepuil COAEPXKUTCA B OAHOM KoNblLieBoi monekyne [HK.

®opma 6akTepuit ABNAETCA OAHUM U3 BAXKHEMWNX CUCTEMATUYECKMX
npusHakos.  LlaposuaHble  GakTepuu  HasbiBalOTcA  —  KOKKamu,
nanoYKoBMAHble — Baunnnamu, M30THyTble — BU6PMOHaMK, CNUpanesuaHble —
CrMpoXeTamm 1 Cnvpuanamu.

PasmHoxaloTca  GakTepun  geneHvem nononam. [llepea  aeneHvem
nponcxoanT yasoerue AHK. Y 6akTtepuii HabntoaaeTca 1 NoN0BOE Pa3MHOKEHNe,
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B BMAE reHeTU4ecKoi pekombBuHaumu. Mpu cbamkenun Gaktepuit vacte AHK
KNETKN-A0HOPa MEPEHOCUTCA B KNETKY-DELMMIMEHT 1 3amellaeT ¢pparmeHT ee
[HK. O6meH HacneacTBeHHOM WHGOPMALMEN MOMET MPOUCXOAUTb NyTem
KOHBIOraLyM (MPAMOTO KOHTaKTa KNeTOK), TpaHcaykumum (nepeHoca 1HK supycom-
6aktepnodarom) u TpaHchopmauun (nornowenna dparmeHto AHK u3sHe).
BaKkTepun CnocobHbl B HeBNaronpuATHbIX YCioBMAX 06pasoBbiBaTb CrOPbI,
COXpaHsAoLMe CNOCOBHOCTL K MPOPACTaHuio.

Cnoco0bl MHTAHUS PA3HBIX OaKTePHii

CanpoduTbl U3BNEKAIOT NUTATE/bHbIE B-Ba M3 MEPTBOM OPraHWKM, pasnaras
MX [0 HeopraHM4Yeckux BellecTs. CUMGUOHTbI — KnyBeHbKoBble bakTepum
cnocobHbl GUKCMPOBATL M UCNONB30BaATb aTMOCPEPHDBIN a30T Ana BuocuHTesa.
MapasuTbl KWUBYT BHYTPU [PYrUX OPraHU3MOB, KOTOpble OBECeYMBalT WX
AUTaHWem U yBexuLem (K HUM OTHOCATCA natoreHHble 6akTepun). ABToTpodbI
unm - pototpodbl  —  GOTOCHHTE3MpYIOLIME  CUHe-3e/IeHble  BOAOPOCAM
(umaHobakTepum)  UCNONB3YIOT  ANA  BUOCMHTE3a  BHEPIMIO  CONHEYHOTO
cBeTa. XemoTpodbl (enesobakTepuun, cepobakTepum) M3BNEKAIOT IHEPTUIO
ANA BUOCKUHTE3a U3 PeaKLit OKMCAEHUA.

Jlnmainukn

370 cMmBMOTHYeCKan accoumauma rpuba v sogopocau. Npub B aTom cayyae
nmbo cymuatelii, nmbo 6GasuauanbHeli, a Bogopocnb Aubo 3eneHas, Aubo
cuHe-3eneHasn. MocenslTca AMIIaiHUKN 0BbIYHO Ha ro/bIX CKanax WAW CTBoNax
[Aepesbes. Boaopocab cHabaet rpub opraHuyecknmu Npogykramm GoTocuHTesa,
a rpub obecneunBaeT BOAOW W MUHEPaNbHbIMKU COMAMM. JIUWAMHWMKK pacTyT
04eHb Me//IEHHO 1 YyBCTBUTENBHO K 3arPA3HEHMIO OKPYXKatoLLelt cpesbl, No3Tomy
OHM ABNIAIOTCA MAa/bHbIM MHAMKATOPOM 3arpA3HeHNA aTMOcepbl, 0Co6eHHO
CepHUCTbIM ra3om. Cnoesulile MWANHUKOB MMeeT pasHble $pOpMbl, pasmepsb
1 OKpackKy.

JIMWaiiHnKK BbIBatOT Genble, Cepble, KENTbIE, OPaHIKEBbIE, 3E1EHbIE, YEPHDIE;
370 ONpefeNnAeTcA XapakTepom MUrMeHTa B 06onoYKe rud. MurmeHTauma
CnocoBCTBYeT 3aluTe OT YpesMEpHOro OCBeleHWs UM, Hao6opoT, nomoraet

nomowate Gonblie cseta_ (yep nurmMeHT 08 AHTapKTUABI).
I'Io bopme c/10eBULa MMWANHNKN BbIBAIOT HAKMMHbIE, MCTOBbIE U KYCTUCTbIE.
HaKUNHbIX 0B MMeeT BWUA KOPO4YKU, NNOTHO CpOCLUEVICﬂ

c cy6c1pa'rom (vHoraa 8 BuMAe NOpOLWKa). JIMCTOBbIE AUWANHUKA UMEIOT BUA,
NNACTUHKK, TOPU3OHTaNbHO PaCMONOXKEHHOM Ha cy6c1paTe, I'lpMerI'InHHCb
K HEMy BbIPOCTaMM 1. OHM MOTYT BbITb Ly 1 pac
KYCTOBbIX /IAIIAAHMKOB MMEET BWA, KyCTUKa Man cmﬂumx HepaBBeTEneHHblx
cTon6uKoB.

Mo AHAaTOMUYECKOMY CTPOEHUIo NMWaRHUKK AENATCA Ha roMeomepHble
(Bojopocnb  pasbpocaHa Mo BCeMy Teay AWWAKHWKA) UM reTepomepHble
(Bogopocaun 06pasytot B cnoesuLe 060co6AEHHbIN CNOM).

CBepxy CNOEBULIE MOKPLITO CNOEM KNETOK, 3aluMUialouux CcAoesulie
1 yKpennaiowmx ero. OpraHamm NpUKPenIeHNA NWaRHUKOB ABNAIOTCA PU3OUADI
1 PU3MHBI (COBAMHEHHBIE B TAXMN PU3OUADI).

PasMHOXeHMe /IMWANHUKOB MPOUCXOAMUT CrIOPaMWU  MAWU  BEreTaTMBHO:
dparmeHTamn cnoesuwa (M3MANAMKM 1 copeauamu). Mon0Boe PasMHOKeHUe
o6ecneynsaloT creuuanbHble y4acTku cloesuiia, Gopmupylolume cnopbl. Cnopa
npopacraet B rudy, U Npu BCTPeye ¢ NOAXOAALLEH BOAOPOC/bIO GopmMUpyeTCa
HOBbIN NWAAHUK.
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Mxu

310 Haubonee NPUMWTUBHbIE W3 TPYNM Ha3eMHbIX pacreHmﬁ OHVI Mano
Np1CnocoGaeHbI K KU3HM Ha CyLue, N03ToMY Np
MecTam. Y MXOB HET HacTOAL|eH COCYAUCTON TKaHU (KCUaeMbl 1 ¢noaMbl) Het
HaCTOALYMX KOPHEN (BMECTO HUX HUTYATbIE BbIPOCTbI CTe6nA — pusouapl). Boga
M MUMHepanbHble COAM MOMIOWAIOTCA BCEl MOBEPXHOCTbIO Tena, B TOM uucie
1 pr3onaamu.

YKU3HEHHDbI LMK MXOB BK/NIOYAET raniouaHbiii rametoduT n AunaonaHbIi
cnopodut. JOMUHUPYIOWMM MOKONEHUEM ABAAETCA ranaouAHbli rametodur,
KOTOPbIA MPUHUMaET Ha ceba  dyHKUMM OTOCMHTE3a, BOAOCHABKEHUHA
1 MUHEPaNbHOro NUTaHuA. [ins obecneyeHns Non0BOTO Npolecca Heobxoanma
KanenbHOXMAKan cpesa. Mosnosoe 1 6ecnonoe NOKoNeHWe MXOB He paszeneHb,
a npepCTaBAeT OAHO pacTeHue. fameTopUT pa3BMBaeTCA U3 ranoUaHOMN CNopbI.
Y pasHbiXx BMAOB MXOB rametodput MOXKeT 6biTb O4HOMONLIM (ABYAOMHbIM)
M pasHononbiM (OAHOAOMHbBIM). OpraHbl MONOBOTO Pa3MHOMKEHWSA (rameTaHrnm)
06pasyloT  MOABMXKHbIE ~CMEPMATO30MAbI W HEMOABUXKHbIE — ANLEKNETKM.
OnN0AOTBOPEHNE  AMLEKNETKN NPOMCXOAUT  BHYTPU KEHCKOTO  M0/I0BOrO
opraHa. M3 3urotbl MeAileHHO PasBMBAETCA ANUNNOUAHbINA CNOPOGUT, KOTOPBIN
npegacTasnfeT coboit KOpoBOouKy (CnopaHrui), HaxoAAllCA Ha rameTopute
M NoNyyalollylo OT Hero nutaHue. B Kopobouke nytem meiiosa obpasytotca
raniouzHble Criopsil.

Haubonee W3BECTHBIMW MPEACTaBUTENAMN MXOB ABAAIOTCA  KyKYLIKWH
neH u charHym. Crebam charHyma MMEIOT CBETIO-3e/eHblid UBET U HecyT
Ha cebe MyTOBKM BETBEN, IMCTbA KOTOPLIX HE UMEIOT XM/IKOBAHUA. Y B3POC/bIX
pacTenuit charHyma HeT pu3omzgos, M Ha 6onoTax OHM 06pasyioT NNOTHblE
NOAYLWKM U3 NPAMOCTOAUMX BeTBEN. JIucTba (dunnonapl) Hapagy ¢ xnopodunno-
COAEPKALMMM KNETKAMU UMEIOT MEPTBble KAETKM C YTOALEHHbIMU CTEHKaMM,
snuTbiBaowwme soay. CoarHosble mxu — Topdoobpaszosatenu. Topdp obpasyercs
8 PE3y/IbTaTe HAKOMNEHWA W YNNIOTHEHWUA OTMEPLUMX HUKHUX YacTelt rametopuTa.
WX pasnomeHue He MPOMCXOAUT M3-3a HU3KOM KWUCNOTHOCTU W HeAoCTaTKa
Kucnoposaa. Topd WMPOKO MCMOb3yeTcA Kak TOMAMBO, yAoBpeHue u cbipbe
B MpomblwaeHHocTh. CharHym obnaaaer 6akTepULMAHBIMKU CBOWCTBAMU, U €ro
MCMONb3YIOT B MeANLMHE.

TanoporHukn

370 cocyaucTble pacTeHua: cnopoduT npeobnagaet Haz rametodputom.
BCTpeyaloTca Yalle BO BAaXHbIX TEHWCTbIX MecTax. JIucTesa (Baiin) cnopoduta
[OCTUraloT BbICOTbI A0 1 M M PacTyT OT TO/ACTOrO rOPU3OHTaNbHOrO crebna
MW KOpHEBULLA. Ha KOPHEeBMUILE HaXOAATCA NPUAATOYHbIE KOPHU. OT OCHOBHOTO
cTe6AA MOrYT OT/1IaMblBaTbCA OTAE/bHbIE BETBM M [aBaTb Ha4ano HOBbIM
pactenuam. 370 oaHa M3 (OPM BEreTaTMBHOrO PasMHOXeHWA. Monogple
JCTbA NIOTHO 3aKpyuyeHbl B 3aBUTKM. MNacTMHKA AMCTa NPOHW3aHa CUCTEMOI
NPOBOAAWMX MYYKOB, HA3blBAEMbIX XWUNKaMu. Nuctba NanopoTHUKOB MMeEKT
YCTbUYHBIN annapart. POCT IMCTbEB BEPXYLIEYHBIN.

Pa3aMHOXalOTCA NanoPOTHUKM C YepeAoBaHMem NoKoeHuit. becnonas cragusa
Pa3sMHOXEHUA HaYMHAeTCA ¢ GOPMMPOBAHNA CTIOPAHTMEB HA HKHEN CTOpOHE
nmucta. Cnopbl 06pasyloTca B KOHUE neTa. CKoneHua criopaHrnes o6pasyior
COpyCbl. BHYTPM Ka/0ro CMopaHr1a MPOMCXOAMT MeHoTHYecKoe AeneHune
[AMNNOMAHBIX MaTEPUHCKUX KNETOK CMop v 0BpasyloTca ranioufHbie Cropbl.
Bce Cropbl B CMOPaHrUK COBEPLIEHHO OAMHAKOBbI. Iloc/1e co3peBaHMA UHAY3Mi
0TMajaeT v CNopbI BbICHINAKOTCA, HAPYKY.

Cropbl MPOPAcTaioT W AaloT Hayano HOBOMY rametoduty — 3apocTky
CepALEBUAHON NNACTUHKE AMAMETPOM OKO/O 1 cM, CNOCOGHOM K GoToCHHTE3Y.
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3apOCTOK NPUKPENAETCA K NOYBE OHOKNETOUHBIMIA PU3OMAAMU. Y 3apOCTKa HeT
KYTUKY/Ibl, OH MOXET }WUTb TONIbKO BO BA@XHOM MecTe. Ha ero HukHel cTopoHe
06pa3syloTcA NPOCTble apXeroHMM U aHTepUAMK. ITO PEnpOoAYKTUBHbIE OpraHbl,
o6pasylouie rameTbl MyTem MMTO33a M3 MaTepPUHCKMX KIETOK. B aHTepuauax
06pa3syloTcA  MHOMECTBO ~CNepmaTto30MoB, a B apXeroHWAX MO  OAHOM
AlekneTke. Mpu HanuummM BOAbI CO3peBIIME CNEepMaTo3oMabl MOAM/bIBaT
K apXeroHusm, pearupys Ha sB/0YHYIO KWUCAOTY, BbIAENAEMYIO LK
apxeroHus. ONNOAOTBOPEHME OBbIYHO MEPEKPECTHOE. W3 AUMNOUAHOM 3UrOTbI
Ha 3apoCcTke pasBMUBAETCA CNOPOGUT. Y MONIOAOTO 3apozbitia 06pasyeTca HOXKa,
Yepes KOTOPYIO OH MOMIOWAET MUTaTe/bHble BELecTBa rameTodpuTa, noka oty
YHKLMIO HE BO3bMYT Ha ce6A COBCTBEHHbIE KOPHM M IUCTbA CNopoduTa.

XBOLIM M ILIAYHBI

XBOWWM BCTpevaloTcA Ha BCEM 3eMHOM Lape, Kpome AscTpanuu u Hosoii
3enaHAMM, M HacuuTbiBaloT okono 30 BuAoB. ObWTAlOT MPEUMYLLECTBEHHO
BO B/aXHbIX MecTax. Cnopo¢uTbl MMEIOT ropu3OHTa/bHble MoA3eMHble
cre6au (Kop ), oT y3nos no6eros OTXOAAT MYTOBKM MeNKMX
3a0CTPEHHbBIX ICTbEB, MOXOXMX Ha Yelyiku. PasnnuatoT nobern AByX BMAOB:
BereTaTMBHble 1 CMOPOHOCHbIE, HECyLIMe COPOBbIE WULWKK (CTPO6MbI). XBOLwM
B NpUpoAe BCTPEYAlOTCA B BMAE K/NOHOB — FPYNN PacTeHWi, BO3HWKAIOWWX
nyTem BereTaTMBHOTO Pa3MHOXeHUA OT OfHOM 0CO6M U 3aHMMaKOLMX YyacTOK
N/IOWAABIO HECKONbKO AECATKOB MM COTEH KBaApaTHbIX METPOB.

Mpu  npopactauum  cropbl  xBowa  obpasyetca  ogHOCNOIHaA
nNacTMHKa — rametoduT. AamMeTodUTbI MOryT ObITb  MYMKCKME, MKEHCKue
1 o6oenonbie. Ha HIX Pa3BMBAIOTCA aHTEPUANN U APXErOHUM. AHTEPUANN UMeKT
BN/, NONIOCTENA, B KOTOPbIX GOPMMPYIOTCA: CNEPMATO30M/AbI, MMEIOLLIME MHOXKECTBO
XKIYTUKOB. B apxeroHuax HaxoguTca aiiueknetka. OnnogoTsopeHne npoxo,qwr
B BOAHOI cpede, MpW 3TOM apXeroHuu 0T C/M3b, Np
cnepmaTo3ouaos. Mpu cAMsAHUM NONOBbIX KNeTok obpasyetca Amnnom,quaﬂ
31roTa, NpopacTaiollas 8 copodur.

MnayHbl — MO NPUCNOCOBNEHHOCTM K XM3HW Ha Cylie NaayHbl 3aHUMaloT
NPOMEXYTOYHOE  MONIOMKEHWe  MeXay —NanopoTHMKaMW U CeMeHHbIMW
pacTeHuaMW. [nA HUX XapaKTepeH cTentowmiica ctebenb, oT cTebns otxoaaT
KOPOTKWE NPAMOCTOAYME BETBM. J/IUCTbA PaCnONOXKeHb! CIUPanbHO.

MoazemHble YacTi nobera UMEIOT BU/, KOPHEBULL, C NPUAATOUHBIMM KOPHAMM.
Poct cTebna BepxyLieyHblii: NPOBOAALLAA CUCTEMA NPUMUTUBHA. CTebau Hapaay
C MCTLAMK HecyT Ha cebe cnopodunnbl co cnopaHruamu. Cnopbl NpopacTaioT
B rameTodut uyepes 3-8 net B myb6okom cnoe rymyca. Ero poct u passutie
BO3MOXHbI MPK YC/I0BUM BHeAPeHWA B Hero rndos rpuba, obecneymnsalowmx emy
retepoTpodHoe nuTaHue. fameTodpuTbl 06LIMHO OAHOMONbIE N HECYT aHTepuaNn
1 apxeroHun. Cnepmartosonabl NPOCTbie U OYEHb MEe/IKMe C ABYMA XKIyTUKaMu:
3MroTa cpasy NpopacTaeT B 3apOAbIL — CNOPOGUT, KOTOPLIA B HaYane pasBUTUA
nuTaeTca reTepoTpPodHo.

B KaMeHHOYroNbHbIY Nepuoa NanopOTHUKM, XBOWM M NAayHbl NPUHUMANN
yyactve B 06pa3oBaHMM KaMeHHOrO yrniA. HekoTopbie W3 HWX B Halle Bpems
UCNOAb3YIOTCA B MeANLMHE.

Otaen Fosocemennbie
CeMeHHble pacTeHus 06/1aAaloT TPEMA O4YeHb BaXKHbIMM MPEUMYLLECTBAMM:
PasHOCNOPOBOCTbIO, CMOCOBHOCTBIO K 06Pa30BaHMIO CeMAH, CMOCOBHOCTbIO
NPOAYLMPOBATL HENOABMKHBIE MYKCKME FramMeTbl, BETeTaTUBHOE TE/IO CEMEHHbIX
pacTeHuit o6pasyeT Cnopbl ABYX TMMOB: MMKPOCMOPLI (MYXCK1e) 1 meracnopa
(*keHckue). MepBble AaKOT HaYaNa MYKCKOMY raMETOGUTY, a BTOPbIE — KEHCKOMY.
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YKeHckne meracnopsl GOpPMUPYIOTCA B MeracnopaHru. M3 meracnop sbipacraior
KEHCKUE rameToPUTbl — apXEroHWW, MPOAyUMPYIOLME ANLEKNETKM. ITOT
npoLLEeCc NPOXOAMT BHYTPU CEMA3AYATK, TaK e Kak OnaoA0TBOPEHIe U passuTHe
3apofpiiua ¢ 0bpasoBaH1em CeMeHu.

TpenMymecTBa CeMEHHOI0 PA3MHOKEHHS

© KEHCKMI rameTodpuT 3aluMlieH CemA3a4aTKOM W MeHee UyBCTBUTENEH
K 06€3BOXKUMBaHUIO, 4eM CBOBOAHO KUBYLLUI rameToduT;

© CEeMA COZLEPXKMT 3aNac NUTATE/bHbIX BELLECTB, UCMONb3YEMbli CRIe/yIoUIMM
CNOpOdUTHBIM NOKOIEHMEM NOC/Ie NPOPACTaHUA CeMEeHM;

® CemeHa CrocobHbI NPOTUBOCTOATL HEGNAroNPUATHLIM YCAOBMAM W MOTYT
0CTaBaTbCA B COCTOAHWUM MOKOA M NPOPAcTaTh B 6AaronpuUATHbLIX YCNOBUAX;

'y CemMsAH Pa3BuMBalOTCA Pa3/INIHbIE MPUCMOCOBAEHMA AR PACTPOCTPAHEHNA.

fofocemeHHble — MPOLBETaloWan rpynna PacTeHuit, pacnpocTpaHeHHas
no BCeMy 3eMHOMY wWwapy. Mu3HeHHble ¢$OPMbI MpeacTaBAeHbl AepeBbAMM
M KYCTapHUKaMM, KaK MpaBu/o, BEYHO3ENEHBIMU C UrOSIKaMM BMECTO JINCTbEB.
TonocemeHHble BK/IOYalOT B ceba 5 knaccos

1. caroBHUKOBbIE,

2. TMHKroBble,

3. XBOiiHblE,

4, 6eHHeTTUTOBbIE,

5. THETOBbIE M CEMEHHbIe NanopoTHUKM (BbIMEP/N).

JINCTbA — MFONIKM Y XBOMHbIX NOKPbITbI TONCTON KYTUKYO, @ yCTbMLa MyBoKo
norpysKeHbl B TKaHb AMCTa. 3TW NpucriocobaeHns cbeperaioT BoAy BHYTPW
pacTeHm1A BO BPEMSA FONIOAHbIX CE30HOB.

MysKCKME  WHWKKM,  MAM  MMKPOCTPOGWAbI,  OAWHOYHbIE,  COCTOAT
M3 MHOTOYUC/IEHHBIX ~MWUKPOCMOPOGUNIOB,  PACMONIOKEHHBIX — CUPANbHO
Ha obulem cTepxHe Ha KakaoM MuKpocnopoduane pa3susaloTca Asa
MMWKPOCNOPaHruA, BMeLalownx Nbinbly. [MbiibleBble  3epHa  CHabeHbl
8034y s [17 PACNPOCTPAHEHNA N0 BO3AYXY. HKeHcKne
WHLWKK — MeracTpobLabl, COT CTOAT U3 LIEHTPa/bHOM OCH, Ha KOTOPOI CAUPANbHO
PacroNokeHbl KpoloWMe Yelym, a B MX Masyxax /eaT CEMEHHble Yellyu.
Y OCHOBaHMI1 CEMEHHbIX Yellyn CUAAT NapHbie CEMAMOYKN. HKUSHEHHbINA LMK
npoxoauT ¢ npeobnasaHnem cnopoduta — AunnouaHol cragun. CospesaHne
CeMAH NPOUCXOAMUT Ha BTOPOIA ro, nocne onblnennsa. Cneayiowein 3MMmon WLWKK
PAcKpbIBAIOTCA, U CEMeHa PasHOCATCA BETPOM Ha BO/bLIME PACCTOAHMNA.

Ortzen ITokpeITOCeMEHHbIE, HIH HBETKOBbIE PACTEHHs

OT/MUNTENbHOM OCOBEHHOCTBIO 3TOTO OTAENa ABNAETCA HannuMe nnoaa,
pa3sBuMBalOWIErocA W3 3aBA3N  UBeTKa. [OKPLITOCEMEHHble NpeacTaB/eHbl:
AepeBbAMM, TpaBamu W NPOMEXYTOYHbIMKU GOPMamMu  —  KycTapHUKaMu
1 KyCTapHUYKamMM.

BbiieNAIoT /8a KNACCa LBETKOBbIX PACTEHMIA: OJHOAO/bHbIE U ABYA0NbHbIE.

Linpokoe pacnpoctpaHeHue UM pasHoOGpasMe CTPOEHWA  LIBETKOBbIX
pacTenuit obycnosneHo npuobpeTeHneM MMM B MpoLecce 3BONOLMN PAAA
NPOrPeccUBHbIX YepT: HauuMe UBeTKa — OpraHa, COBMeLalouero GyHKUMM
nonoBoro 1 6ecnosoro pasmHoXeHWs; obpasosaHMe B COCTaBe LBETKA 3aBA3M,
3aKk/lovaloulelt 8 cebe cemAsauaTtKM W_MpefoOXpaHsioWen Mx oT AeicTBusA
HeBNAronpUATHLIX YCNOBUI CPe/ibl; ABOWMHOE OMNOAOTBOPEHWE, B pesynbrate
KOTOPOro 06pasyeTcA TPUMNOUAHBIN (a He ranaouaHble, KaK y ronocemMeHHbIX)
3HAOCNEPM; PeAyKUMA rameTopuTa: MyMCKOM rameToPuT — MbibLEBOE 3epHO
COCTOWT U3 /1BYX KNETOK: BEreTaTMBHOM W reHepaTUBHOM (reHepaTuBHan AenuTcs,
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o6pasys ABa cnepmus). HeHCKUit rameToduT COCTOUT U3 8 KNETOK 3apO/bILLIEBOrO
Meluka

IIpu3HaKH ABYI0IBHBIX pacTeHuii

1. 3apoapli  MmeeT 2 cemAaaonu, npopacTalowme HagsemHo, c 3
NPOBOAALMMU NyHYKaMM.

2. JIACT Ha YepeLUKe C CETYaThIM MW BETBALYMMCA XKUIKOBAHUEM.

3. MpoBoAALIaA CUCTEMA COCTOUT W3 OAHOTO KO/bLA MPOBOAALLMX Y4YKOB,
C Kambuem; BO ¢n0IMe MPUCYTCTBYET MNapeHXMMa; Kopa W CepauesuHa
AnddepeHumpoBaHbl.

4. KopHeBas cucTema CTepyHeBas, 3apo, il Kopewok p TCa
B C/1aBHbI KOPEHb.

5. }u3HeHHble pOpMbI APEBECHbIE U TPABAHUCTbIE.

6. LIBETOK MMEET YMCNO 3NEeMEHTOB, KpaTHoe 5 unu 4.

TIpu3HAKH OAHONOIBLHBIX PacTeHHil

1. 3apogplw C OAHOM cemMAaAonei, npopacTatolein NoA3emMHO, UMeeT ABa

NaBHbIX MPOBOAALMX NIyUKa.
et 6e3 uyepellka, C NapanienbHbiM WAM [YrOBbIM KUAKOBAHMEM,
C BNarafuLiHbIM OCHOBaHMEM.

3. MPoBOAALLAA CUCTEMA COCTOUT M3 MHOTUX OTAE/bHLIX MY4YKOB; Kambuit
OTCYTCTBYET; NapeHx1Ma Bo ¢p109me OTCYTCTBYET; KOpa U. CepaueBnHa He MmetoT
YeTKoi AnddepeHumamn.

4. KopHesas cucTema MOUKOBaTas, 3apO/AbILIEBbIN KOPeLWOK PaHO oTMUpaeT,
3aMeHAACh CUCTEMOI NPUAATOUHbIX KOPHEA.

5. Mu3HeHHble GOPMbl  TPABAHMUCTbIE, HEKOTOpble /peBecHble ¢OopMbl
BTOPUYHI.

6. LIBETKM MMEIOT YMCNO INEMEHTOB, KpaTHOe 3, pexe 4, HO HMKoraa 5.

LBerkoBbie pacrennsi. Kiace 011010/1bHbIe
CemeiicTBo Jlneiinpie

HacuutbiBaeT okono 4 TbiC. BUAOB. MKM3HEHHble GOPMbI: MHOTONETHUE
Tpasbl C KOPHEBMLLAMM, IYKOBULLAMM, KNYBHENYKOBULIAMN, PeXe APeBoBUaHbIe
pactenua (anos, IoKKa, ApaueHbl). JIUCTbA ouepeAHble, C NapannenbHbIM
VAW [yroBbIM KUAKOBaHMEM. LIBETKM npasubHble, 060enonbie, ¢ MpOCTbiM
OKO/IOLBETHUKOM, KOTOPbIN COCTOUT M3 6 CPOCLUNXCA UM CBOBOAHbIX IMCTOYKOB
(3 HapYXHbIX 1 3 BHYTPEHHMX), TbIMUHOK — 6, 3aBA3b — BEPXHAA.

Mnos — kopobouka (y TonbnaHa) uau Aroga (naugbiw). Ligetsl 6bisatoT
fp,mHoLlele (TtonbnaH) uan cobpaHbl B WAPOBUAHbLIE COLBETUA (NYK) U KUCTb
Annua).

CemeiicTpo 31akn

HacuutbiBatloT okono 10 Teic. BWAOB. Xu3HeHHble GOpMbl — Tpasbl.
Crebenb NpocToit MHOTAA BETBUCTbIW, NPEACTABNEH CONOMMUHOW, MO0 BHYTPY,
HECKO/IbKO B3AyTOW B y3nax. Ha ctebne HaxopaTca o4epepHble, ABYXPAAHO
pacnono: JUCTbA, C A BAar: M nNeHYaTbiMu
BHIPOCTAMM — A3blYKAMM. JKMIKOBAHME AMCTbEB NapaanensHoe. Y 31aKos
CMNbHO Pa3BMTO MOA3EMHOE BETBEHMe. PasM4aloT: KOPHEBULIHbIE 3M1aKN —
B y3/1ax KylileHua nobern passuBaloOTCA OPM3OHTANbHO Mog 3emneil, o6pasys
KOPHEBULA; (Mblpeii NoN3y4mid, KocTep 6e30CTbii); PbIXNIOKYCTOBbIE — GOKOBbIE
nobern OTXOAAT MOA OCTPbIM YIIOM K [aBHOMY BepTUKanbHOMy nobery
(TMmodeesKa, NMCOXBOCT); MAOTHOKYCTOBbIE 371akM — GOKOBble MOGErU MOYTH
napannensHo matepuHckomy nobery, o6pasys NAOTHbIN KycT (wwy4ka, 6enoyc).
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LiBeTKM 3naKoB cOBpaHbl B MPOCTblE COUBETUA — KOJMOCKM, KOTOpble
06pasyloT  CNIOKHbIE COLBETUA — CNONKHBIA KOAOC (MWeHWUa), CcyaTaH
(Tumodeeska), meTenky (npoco), moyatok (KyKkypy3a). Y OCHOBaHUs Kaxgoro
KONOCKA BOMbLIMHCTBA PACTEHMUI MPUKPeneHbl 2 KOMOCKOBUAHBIE Yellyw,
NPUKPbIBAKOLLME KONOCOK. B KosoCKe 2-5 uBeTKOB. OKONOLBETHMK U3 2 LIBETOYHbIX
yewyi, 2 NNEHOK. B 1ByN0NOM LiBETKE COAEPIKATCA 3 ThIYUHKM U NECTUK C ABYMA
NEepUCTLIMK PbIbLAMM. 104 Y 31aK0B — 3epHOBKa.

MHOrMe 3naKOBbIe UMEIOT UCK/IOUNTENHO BaXKHOE 3HaUeHWe A/A Yenoseka:
NWEHULA, POXb, PUC, AYMEHb, KYKypysa M [p. — CeNbCKOXO3ANCTBEHHbIE
pacTeHuA. B TeXHWMYeCKMX LenAx ucrionbdyetca 6ambyk. Cpean HWUX MHOrO
COPHAKOB: MbIpei NOA3y4nit, MATAUK 1 Ap.

IBerkoBbIe pacrenusi. Kiace aABy1o/bHbIe
Cemeiicro Kpecrousernbie
370 MHOrONeTHME W OfHONETHME PacTeHMA: Kanycta, PeabKa, Peawc,
cypenka, NacTywbs CyMKa M Ap. JIUCTbA KPECTOLBETHbIX PacrONOKEHbI
noo4YepeaHo,  HWkHME  06pasyloT  npuKopHesylo  posetky.  CouseTtus
, KUC WM LMTKOBI . LiBeTkn menkue, HeB3payHble,
YaLEAUCTUKOB — 4, NENECTKOB — 4 (OHY PACONOKEHbI KPECT-HaKpPecT, OT Cloaa
Ha3BaHMe CeMeiCTBa), ToIMMHOK — 6, M3 HX 2 — BOKOBbIE KOPOTKMeE. 1110AbI —
CTPYYKN MW CTPYHOUKM.

CemeiicTpo Posousernnie

K 3TOMy cemeiicTBYy OTHOCATCA MHOTONIETHUE TPaBbl, KYCTAPHUKMA U AepeBbs:
cnupen, posbl, cAuBa, AGNOHA. LiBeTbl COBpaHbl B LWMTKOBbIE, KMUCTEBbIE,
MeTenbyaTble M [070BYaTble COLBETMA. BCTPEYAIOTCA OAMHOYHbIE LBETKM.
Yawenuctnkos 5, nenectkoB 06bIMHO 5, TbIYMHOK OT 1-4 A0 MHOXKecTBa.
MNoA0ANCTMKOB OT 1 A0 MHOXeCTBa, CemA3a4aTKoB 1-2. M104bl Cyxue unm couHble
M O4eHb pasHOOGpasHbl: Aroaa, AGNOKO, KOCTAHKA, OpeleK, MHOrOOpelekK,
CNOXHasA KOCTAHKA 1 4p. Pa3HOO6PasHbl U NPUCNOCOBAEHMSA K PACNPOCTPAHEHMIO
nn0go8. JIMCTbA 6bIBAIOT MPOCTbIE W CNOXKHbBIE, PACNoONaraloTcA MooYepeaHo
" MMGK;T NPUANCTHUKM. Camoe KPYnHOe MOACeMeicTBO — pOo30Bble (LINMMOBHUK
1 po3bl).

Cemeiictso BodoBbIe (MOTBLILKOBbIE)

CemeicTBO HacuuTbiBaeT OKoMo 12 Tbic. BUAOB. MKU3HEHHble ¢opMbl:
TpaBbl, /MaHbl, KYCTAPHWUKW W KYCTapHUYKKW, [epesbA. JINCTbA ouepeaHbie
C NPUAMCTHUKaMM, NEPUCTO- WAM ManbyaToCNOKHbIE, pexe npocTble. LiseTku
o60enonble OAMHOYHbIE LBETKM WM COBPaHbI B COLBETUA — FO/NOBKM, KMCTU.
Yawenuctukn 3ybuatble, BEHUMK NATUNENECTHOMW «MOTbIIbKOBBIN»: BEpPXHUI
Nenectok — napyc, 60KoBble — Becna, ABa HUKHWUX CPOCAUCH B I0A04KY; 10
THIYUHOK, M3 KOTOPbIX 9 CPOCAUCH ThIYMHOUHBIMMU HUTAMM, @ BEPXHAA — OCTAeTCA
cBo6oaHoiA. MecTuk oguH. Mnoa — 606. Ha KopHAX MHOTMX 6060BbIX NocensoTca
KnyBeHbKoBble GaKTepuu, KOTOPble Y4acTBYIOT B MMHEPaNbHOM MUTaHUM,
obecneynsasn pacTeHus CBA3aHHbLIM a30TOM.

Bo60oBble MMEIOT 60/IblLIOE XO3AHCTBEHHOE 3HaUeHNe /1A Yenoseka. CemeHa
MX COAepXaT MHOro 6enka, MpOTeuHa, Kpaxmana, WUPOB W MCMONb3YIOTCA
8 MMULLEBbIX 1 KOPMOBbIX LieAAX (KNesep, MloLepHa, cos).

CemeiicTpo Ilacienosbie
HacuutbiBaer okono 1700 BMAOB. 3TO MpPEeUMMyLLECTBEHHO AMKOopacTyliue
TpaBbl, BCTPEYAIOTCA KYCTApHUKM, pexe HeGoMbluMe AepeBbA C O4epeaHbIMIA
M MpOCTBIMU AUCTbAMM. LIBeTKM COBpaHbl B BOKOBbIE KUCTEBbIE COLBETHA,
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BCTPEYAIOTCA OAMHOYHbIE LBETKW. B uBeTke 5 cpoclimxca fenectkos, 5
CPOCLUMXCA YaLENNCTUKOB, 5 CPOCWIMXCA C NIEMNECTKAMM ThIYMHOK. MecTUK umeet
MHOTO CeMANoYeKk B 3aBA3N W 06pas’oBaH [BYMA MAOAOAMUCTUKAMMU. Mnoabl
MHOrocemeHHble: Aroaa (Tomar, KapTtodenb, nacned), kopobouka (6eneHa,
AiypmaH, netyHus). Cpean NacneHoBbIX MHOTO  KyAbTYpHbIX pacTeHuint —
KapTodesnb, nepeL, TOMaTbl 1 Ap., KOTOPbIE MCMOb3YIOTCA HE0BEKOM B MMLLLY.

CemeiicTBo C10/KHOIBETHBIC

HacuutbiBaet A0 20 Tbic. BAO0B. KU3HEHHbIE GOPMbI -TPaBbl, KYCTaPHMKM,
Aepesbs. LiBeTku CoBpaHbl B COLLBETUA — KOP3UHKM, OCHOBY KOTOPbIX COCTaBAAET
paclWMpeHHoe Noe COUBETUA, C MHOTOYMCAEHHBIMM TECHO MPUMATLIMM ApPYT
K Apyry useTkamu. CHapyXW KOP3WHKa 4acTO NOKPbITa BWUAOU3MEHEHHbIMU
NPULBETHUKAMM — LETUHKAMM UM NEHKAaMNU. LIBETKM Mesikue, Yalieyka umeet
BU/, XOXO/IKA. BEHYMK CPOCTHONENECTHOM, TPYBUaThIN AU A3BIYKOBbINA. ThIMUHOK
5, CTONBMK NecTMKa 3akaHYMBaeTCA ABYX/IOMNACTHBIM Pbi/bLEM. M104bI: CEMAHKM
(NOACONHEYHWK, aCTPbl), CEMAHKM C IETY4MM XOXONKOM (0flyBaHUMK, OCOT).

CemeiicTBo MaiibBoBbIE

JKM3HEHHbIE  GOPMbI:  KYCTapHUKU UM fAepeBbA. JINCTbA  OuepedHble,
nanbyartele, pexe LenbHble. LIBETKN NATUYNEHHbIE, PACMONAraloTCA NOOAUHOUKE
WM Ky4KaMW B Nasyxax MCTbeB, MHOrAa obpasyioT cousetus. Yaweyku us 5
JINCTbEB, NATUNENECTHOM BEHUMK CPACTAETCA Yy OCHOBAHMA ThIYMHOUHOM TPYBKN
C Tbl4MHKamu. Mnog — Kopoboyka. CemeHa MOryT pacnpoCTPaHATLCA BETPOM
MW KUBOTHBIMW. Haubonbluee 3HaueHWe A1A YeNOBEKa MMEET X/OMYaTHMUK,
13 KOTOPOFO NO/Y4alOT X/I0MKOBOE MAC/0, BONOKHO.

Hapcreo I'pudsr
LlapcTBO OpraHM3moB, COYETAIOWEE MPU3HAKM PACTEHWUIA U KUBOTHbIX.
C KMBOTHBIMM UX CENMKAET reTepoTPOGHBIN CNOCOD MUTAHUA, HaAMUYME XMTUHA
B COCTaBE K/IETOYHOW CTEHKW, 06Pa3oBaHME MOYEBMHbI B Mpouecce obmeHa
BELECTB, IIMKOTEHAa B KayecTBe 3anacHoro MUTaTenbHOro Bewectsa. O6uine
CBOWCTBA C PacTeHMAMM 3akato4aloTca B abcopbTMBHOM (nyTem BcacbiBaHWA)
NUTaHUM N HEOTPaHUYEHHOM pOCTe.

Crpoenne rputos

Teno rpuboB COCTOMT U3 TOHKWUX BETBALMXCA TpyBUaThix HUTEH — rnd. Bea
COBOKYMHOCTb TN HasbiBaeTe» muuenvem. Kawpaas rnda OKpYKeHa TOHKOW
YKECTKO CTEHKOM, Ci XWTWH (a30TCo, nonucaxapua).

B HEKOTOPbIX CNy4aAX KNETOYHas CTEHKa COAEPMMT Uennonosy. Mdsbl
HE UMEIOT KNIETOYHOTO CTPOEHMA, U UX NPOTONAa3ma IMBO COBCeM He pasaeneHa,
nM6O  pasfenfeTcA MonepedyHbIMM MEperopoAKkamu, KoTopble HasblBaloTcA
centamu.

Muranne rpudo

Mpn6bI reTepoTPOdHDI, T.K. ANA MUTAHUA UM HYXKHbI FOTOBbIE OpPraHUYecKue
Beuectsa. Kpome 3Toro, rpubam HeOBXOAMM WUCTOUHMK OPraHUYecKoro
a30Ta, MUHepa/ibHble COMM W $akTopbl pocTa (BUTaMMHBI). Mpubbl norouwaoT
nuTaTesbHble BElecTBa, BCacblBaa MX BCell MOBEPXHOCTbIO nyTem Anddysum.
MNuuesapeHre y rpubos BHelWHee, OCYWECTBAAEMOE  BHEKIETOYHbIMW
depmeHTamu.

Mo T1ny nuTaHua rpubbl GbiBatoT canpoduTamu, NapasuTamm U CUMBUOHTAMMU.
Tpnbbl BCTynalT B8 cMMBMO3 C pacTeHMAMM, KoTopble obecneumsaloT ux
OpraHMyecknMn Bellectsamn. CUMBMOTMYECKaRA accoumauma rpuba ¢ KOpHAMM
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pacTeHuit HasblBaeTcA MUKOPM30M. Tpnb 0bpasyeT Yexon BOKPYr LEeHTPanbHOM
YacTM KOPHA WM NPOHUKAET B TKaHU PACTEHMA, NONYYas OT PACTEHMUA YINEBOAbI
1 BUTaMUHbI 1 06ecneunsan AepeBo 60/bLION NOBEPXHOCTbIO BCAChIBAHMA BObI.
Kpome 310ro, rpu6 pacuiennaet 6eiKu NOYBEHHOTO rymyca A0 aMMHOKWCIOT
1 4aCTb WX OTAAET PacTeHUIo.

CanpoduTHble rpubbl BbIpabaTbiBalOT camble pasHoobpasHblie GepmeHTbl
M NO3TOMY MOTYT CyLLecTBOBaTb Ha pasHblx cybcTpatax. Hanpumep, Peniciltium
obpasyeT 3eneHyl0 MAW ronybylo MAeceHb Ha MouBe, CbIpOi Kowe, xnebe,
FHUIOLLMX MPOAYKTaX. MPUbbI-canpoduTbl 06bI4HO 06Pa3yioT 60/bLIOE KOANYECTBO
NerKUX YCTOMYMBBIX CMIOP, KOTOPbIE NO3BO/AIOT UM BbICTPO PACMPOCTPAHATLCA.

puBbI-NapasuTbl MOryT BbiTb daKybTaTMBHBIMK AW OBAUraTHBIMM. Yalle
NapasuTMPYIOT Ha PacTeHWAX, YeM Ha KMBOTHbIX. OBAuMraTHble napasuTsl,
KaK NPaBu/Io, He BbI3bIBAOT r1BE/IM CBOMX X037EB, a GaKy/IbTaTMBHbIE NapasuTbl —
Ha0b0oPOT, CANPOGUTHO XKMBYT 1 Ha MEPTBbIX OCTaTKax. K 061MraTHbIM NapasuTam
OTHOCATCA ~ MYYHWCTPOCAHbIE,  PXKABYMHHbIE M [O/NOBHEBblE  rPUGbI.
DaKyNbTaTUBHbIE NAPa3uTbl 0BbIYHO BbI3bIBAIOT THU/b.

Pazmuoxkenne rpudos

BeretaTMBHOE  PasMHOMEHWE  OCYWECTBAAETCA  YacTAMM  MULEAUA.
Y ApOMKIKEBbIX FPUBOB BEreTaTMBHOE Pa3MHOXXEHNE NPOMUCXOAUT NOYKOBAHUEM.

Becrionoe  pasmHOMeHWe OCyWeCTBNAETCA CMOPami, OHW NpopacTaioT
8 TPY6OUKY, M3 KOTOPOI Pa3BMBAETCA MULIENNIA.

[10/10BOM NPOLLECC COCTOMT B CAMAHMUM MYMKCKMX U XKEHCKNX rameT. Y HU3LWnX
rpu6oB rameTbl NOABUMKHbI U MOTYT BbITb OAMHAKOBBLIMK MO pasmepy (M3oramusa)
M pasHbIMKM (reTeporamus). FameTbl, KOTOpble (GOPMUPYIOTCA B apXEroHusx
1 aHTEPUAMAX, PA3NINUHBI HE TONILKO NO Pa3mepy, HO U Mo CTPOeHMIo. HenoasmHas
ANLEKNETKA ONNOAOTBOPACTCA NGO  MOABMKHBIM  CMepmMaTto3onaom, aubo
BLIDOCTOM aHTepuauA. Y HeKoTopbix rpubos MonoBoi npouecc 3akntovaerca
B8 KOHBIOTALMM OIMHAKOBbIX KNETOK Ha KOHLaX MULenua.

LWnAnoyHble rpubbl OTHOCATCA K rpynne 6asuananbHbix rpubos. BeretatusHoe
Te/O Yy HWAX NPEACTAaBNEHO PAa3BETBNEHHBIM KNETOUYHBIM MULIEINEM, U3 KOTOPOTO
bopmupyeTcA NNOAOBOE TeNO, COCTOAWEE M3 WAAMKM M HOXKKW. HUKHAA
MOBEPXHOCTb LW/AMKMA MOMKET BbITb MIACTMHYATON (CbipoekKa) unn Tpybuatoit
(6enbiit rpub). 3aecb GopmupylOTCA CMOPbI MOCAE OKOHYAHWA MOJOBOrO
npouecca. OAHO NN0ZOBOE TeNO pacceMBaeT MWUANWapAbl cnop. LUnanouHble
rpubbl 4acTO BCTYNAKOT B CUMBMOTUYECKME OTHOLIEHMUA C AEePeBbAMMU, OCOBEHHO
Ha 6EeAHbIX MUH. CafIAMM MOYBAX.

K cbenobHbIM rpubam OTHOCATCA NOABGEPE30BUKM, PbIKUKM, CbIPOEKKM,
JMCUYKM U MHOTMe fpyrue. HekoTopble rpubbl KyNbTUBUPYIOTCA YeN0BEKOM —
BeLIeHKa 1 LIaMNM1HbOH. He Bce WwAANouHble rpubbl Cbeo0bHbI. B N10A0BbIX Tenax
HEKOTOPbIX U3 HUX COAEPIKMUTCA A, KOTOPbIN B PA3HOMN CTENEHU MOXET Bbl3BaTb
OTPaB/IEHME KMBOTHbIX W YenoBeKa. CambiM AAOBUTHIM PUBOM  CuMTaIOT
61eHyI0 noraHKy.

MnecHesble rpubbl He GOPMUPYIOT NA0A0BbIE TeNa. K HMM OTHOCUTCA MyKOp,
NeHULUANLI, acneprunnibl. MyKop OTHOCUTCA K HULWIMM rpnbam 1 UMeeT MULenUit
6e3 KNeTO4HbIX Neperopofok. OH pa3BMBAETCA Ha MPOAYKTaX PacTUTe/IbHOTO
NPOMCXOMAGHUA M WMEeT mdbl C BepTMKanbHbIM pocTom, obpasya Genbiit
NYWKCTbIA Hanet. Ha KOHLAX BepTUKaNbHbIX MMdOB (POPMMPYIOTCA CMOpaHrnu
yepHoro ugeta. MeHULMAN 1 acNepran OTHOCATCA K BbICLIMM rpubam. Muuenni
Y HUX MHOTOK/NETOUHBIN.

VI3 neHnumMnna 1 acneprinana noayyaioT aHTMGUOTUKM.
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300J10TUst
OﬁlII"E CBE/IEHHH 0 KHBOTHBIX. OIIHOKJ'IETO‘HIBIE

Bonee 2 M/H BWAOB KMBOTHBIX, OBUTAIOWMX MOBCEMECTHO, OT/MYAlOTCA
OT PacTeHui reTepoTPOPHOCTLIO MUTAHNA, MOABUKHOCTLIO, PAa3BUTON OMOPHO-
[ABUraTeNbHOM CUCTEMOW, CNOKHOCTBIO MOBEAEHYECKMX peakumit. CornacHo
NPUHATON TOUKe 3peHus, BaMKe Bcero K obLiemy Npeziky UBOTHBIX U PacTeHui
HaXOAATCA KIYTUKOBbIE OIHOKNETOYHbIE — 3BI/IEHbI, KOTOPbIE MOTYT MUTaTbCA
KaK aBTOTPODHO, TaK M reTepoTpodHO, M aKTUBHO NepeasuraTbes, oTsevasn
Ha pasgpaxeHuns.

B CICTEMATUKY XKUBOTHBIX BK/IOYEHbI CAEAYIOUIME TaKCOHbI: LpCTBO, TwM,
NOATHN, KNAcc, OTPAL, CEMENCTBO, POA, BUA,

OnaHoK/IeTOUHbIE JKUBOTHBIE (MpocTeiimne)

Tun MpocTeiilume — NPOUBETAIOWAA U PasHOOBPasHaA rpynna OpraHU3mMos.
N3BectHo okono 50 000 BMAOB MPOCTEMLIMX, KOTOPbIX B MPUPOAE MOMKHO
06HapyXuTb nosclogy, rae ecTb Boaa. Kaxaoe npocTeiiwee npesctasnset
€060/ CaMOCTOATENbHbIN OpraHM3m, CNOCOGHBIN BbINOAHATL Bce HeobXxoanMmble
ANA KN3HU GYHKUMM.

Mogasnaiowee 6GONLWMHCTBO NPOCTEAWNX 06NaAaeT aspobHbIM TUNOM
obmeHa. [nA [bIXaHMA OHM MCMO/BL3YIOT KMUC/MOPO/, PAcTBOPEHHbIN B BOAe.
OKMCNEHME NPOUCXOANT B MUTOXOHAPUAX. BU/AbI, NapasuTUpylOLLMeE B KULIEUHMKE
CBOWX JKMBOTHbIX-XO3A€B — amebbl, XXIYTUKOHOCUbI — aHa3pobHbI, Mo3Tomy
YTPaTUAN CBOM MUTOXOHAPHN.

Ameba — npegsctasuTens knacca Capkogosble. O6uTaeT B HE60/1bLINX MENKMX
npyAax UM NPOTOYHbIX KaHaBax C MAMCTbIM AHOM. Teno amebbl gocTuraet 0,1
MM W OrpaHMYeHO TOHYaMLWeN NAa3MoNemMMoNn (naasmaTnyeckon membpaHoit).
MpoTonnasma NoapasaenseTca Ha 3KTo- U SHAONNA3MY.

po B KneTke perynupyet |
KNETOK, He 3aHMMaeT OmnpeseseHHOro MO/OKEeHNA. Ll,wronnaama co,qep)«wr
BaKkyonu, ¢dopmupy A B PasHbIX yd4acTKax K/ieTku
BOKPYT MWLLEBbIX KOMOYKOB, NYTEM BblA€NEHNA NULIEBAPUTENbHOMO COKa
M3 umutonnasmbl. [UWed ANA Hee CAyXaT OfHOKNETOYHble BOAOPOCAM,
KryTUKoBbIe, MHdY30pUM. COKpaTUTENbHAA BaKyO/Ib, NEPUOANYECKM COKPALLAACh,
Bble/IAET HapYy W36bITOK BOAbI C PACTBOPEHHBIMM HEHYXKHBIMW BellecTBaMn
B ntoboit Touke Tena amebbl. Kucnopog moctynaet yepes BCIO MOBEPXHOCTb
Tena amebbl. dopma Tena amebbl MOCTOAHHO MeHAeTCA W3-3a obpasytolumxca
UMTONNA3MaTUYECKMX BbIPOCTOB — MCEBAONOANIA (NOXKHOHOXEK), CAyMKalumx
AN 3axsaTa nuuy (barounTosa) U nepeasuKeHns.

Knacc MHoy30puum HacumTbiBaet 6onee 10 000 Buaoe. Teno nHobysopuii umeet
NOCTOAHHYIO GOPMY, BCA €ro NOBEPXHOCTb HECET MHOTOUYMC/EHHbIE PECHUYKM,
KOTOpbIE; N0 CTPOEHMIO ABNAIOTCA YKOPOUYEHHBIMM XKIyTUKaMu. fAepHbIi annapat
nHdy30pUit ycTpoeH 6Gonee CNOXKHO, Yem y APYrMX KIaccoB MPOCTEMLIMX.
Y uHoysopuii aBa agpa: Gonbwoe 6060BMAHOE AAPO — MAKPOHyKneyc —
KOHTPO/IMPYET npoLieccl MeTabonusma u AnddepeHUMpPOBKI KNETKI; MenKoe —
MUKPOHYKNEYC — PerynnpyeT pasmHOXeHMe.

WHdysopua-Tydenbka obuTaeT B CTOAUMX BOAOEMAX C 60NbLIMM KONMYECTBOM
pasnaratolleiicA OpraHukn. Ha ee BeHTpanbHOW NOBEPXHOCTM HaxoauTca
noctosaHHoe yrybneHne — OKoNOpOTOBaA BOpOHKa. CyanAcb, OHa nepexoaunt
B MOTKY, KOTOPasA 3aKaHYMBAETCA KNETOYHbIM PTOM MU LUTOCTOMOM. PecHnukn
OKOJIOPOTOBOM BOPOHKM 3arOHAIOT GaKTEPUW M YaCTUUKM MUK B [OTKY.
Ha KoHLUe 10Tk GpopMUpyIOTCA NULLEBAPUTE IbHBIE BaKYONM, KOTOPbIE ABUXKYTCA
B UMTONNa3Me MO MOCTOAHHOM TpaekTopuu. HenepeBapeHHble YacTWLbl
BbIBOAATCA Yepes MopowmnLy Hapyy. [lBe COKpaTUTeNbHble BaKyONW 3aHMMalOT
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NOCTOAHHOE MeCTO. BOKPYr Kaoi M3 HUX HAaXOAATCA paduvalnbHble KaHanbl,
8 KOTOPbIe NOCTYNaeT BOAA U3 LUTOMNA3Mbl.

AnA uHOY30puit XapakTepHo B OCHOBHOM 6ecriofioe pasmHOXeHUe nyTem
nonepeyHoro AeneHus Tena Haasoe. Mpu HefoCTaTKe MULLM OHWU MepPexoaAT
K N0/I0BOMY MPOLIECCY NyTeM KOHbBIOTaL, KOTOPbIA BO3MOMEH TO/IbKO Meay
COBMECTUMbIMM OCOBAMM OfIHOTO BMAA. ITOT mpouecc obecneynsaeT obmeH
reHeTu4YecKkoi nHGopmaLmen Npu y4acTum MUKPOHYKIEYCOB.

PKryTUKOHOCLbI — Camas MHOFOYMCAEHHaRA rpynna npocTedlwnx, B COCTas
KOTOPbIX BXOAAT aBTOTPODHBIE U reTepOTPOdHbIE OPraHU3Mbl. XapakTepHo ux
0COBEHHOCTBIO AB/IAETCA Ha/MuMe JKIYTUKOB, KOMYECTBO KOTOPbIX Bapbupyer.
MKryTKkoHOCUp!l  06/1a71al0T  MOCTOAHHOM GOPMOI  Tena M _pasmHoXaloTea

ylWecTBeHHo Mon NOCTOAHHOI GopMbl  Tena
y )KI’yTVIKOBbIX 11 MHGY30pUiA BOIMOXKHO 33 CUET TOTO, UTO CaMblli NOBEPXHOCTHBIIA
CNOM WX KNETOYHOTO TeNa CMNbHO YMNOTHAETCA U CTAHOBMTCA ynpyrum. Kpome
TOTO, 34€Cb KOHLEHTPUPYIOTCA MHOFOUYMC/IEHHbIE HUTEBUAHbIE 6enKoBbie
CTPYKTYpbI, OBpasylowme LMTOCKeneT. ABTOTPODHbIE KIYTUKOBbIE 06naaatoT
Xxpomatodopamu, cogepalmn xnopodunn, 6aaroaapa Yemy OHM CNOCOBHBI
K oToCHHTe3y. [eTepoTPOGHOE MUTAaHWE Y KIYTUKOHOCUEB OCyLlecTBAAeTCA
yepes KNETOUHbI POT WAM MOBEPXHOCTb Tena MMHOUMTO30M. Cpeau
MKryTMKOHOCLEB 1 MHY30pUil LIMPOKO PacnpocTpaHeHa KONOHMabHOCTb.

Muoroksierounbie AuBoTHbie. Tun Knumeunononocrubie

B ommnume oT KneTok MpocTeiiumx, CnocoGHbIX CaMOCTOATENLHO BbIMOHATL
BCE JKM3HEHHO BaXKHble OYHKUMM, KNETKM MHOTOKNETOUHbIX OPraHM3MoB
BbINO/HAIOT O/HY OMPEeAEeHHYI0 GYHKLMIO. MpK STOM CTPYKTYpa UX 3HAUMTENbHO
YNpOWAeTCA, HO cneuuduyeckan GyHKUNA BbINOAHAETCA KNETKOM ropasao
apdekTuBHE.

MHOTOK/IETOUHbIX MBOTHBIX PA3AENAIOT Ha /ABE rpynMibl: 6ECNO3BOHOYHBIX
1 MO3BOHOYHbIX. OTAMYAIOT MX MO Ha/M4YMIO BHYTPEHHEro OCeBOro ckeneta —
XOPAbl MW NO3BOHOYHMKA.

Tun Knmeunononocrubie

TOT TVN OTHOCUTCA K YMC/TY CAMbIX APEBHUX U NPUMUTUBHbIX MHOTOKNETOYHbIX
YMBOTHbIX. HacuuTbiBaeTca ok. 9 000 BUAOB KMLWIEYHONONOCTHBIX.

Tvin gennTca Ha TpM Knacca:

 Kknacc MMAPOUAHbIE, Y KOTOPbIX JOMUHUPYET NOANM (NPECHOBOAHaA r1APa,
aKTMHWUW U KOIOHWA/IbHbBIE NOANMbI);

e knacc CumdomzHble, Y KOTOPbIX AOMUHMPYET CTaanA meaysbl (medy3a-
KOPHEpoT 1 Ap.);

* Kknacc Kopannosble NoaMnbl, Beaylime KONOHUaNbHbIA 06pas xu3HN (HeT
CTaguu meaysbl).

Teno KULWEYHOMONOCTHBIX NOCTPOEHO M3 /ABYX C/I0EB KNETOK: HAPYXHOMO —
3KTOAEPMbI U BHYTPEHHErO — HTOAEPMbI. [LNA GONbLIMHCTBA BUOB XapaKTepHa
paaunanbHas CUMMETpUA.

MWTaIOTCA  KMWEYHOMONOCTHbIE  MEAKMMM  BOAHBIMU  HKUBOTHBIMM.
NuuiesapuTenbHan cMCTeMa MMeeT OfiHO OTBEPCTME — POTOBOE, Yepes KOTopoe
nuWa nonajgaeT B KMWEYHWK W BbIGPACHIBAKOTCA HapYXy HenepeBapeHHble
ocTaTkM MUWK. KPOBEHOCHAs, [bIXaTeNbHAaA W BbIAENUTENbHbIE CUCTEMbI
OTCYTCTBYIOT. [lbIXaHME W BblAeNEHUE OCYLIECTBAAIOTCA Yepes BCIO NOBEPXHOCTb
Tena. BONBIIMHCTBO KMIIEUHOMONOCTHBIX O6UTaeT B MOPAX M OKeaHax. K Hum
OTHOCATCA MOAMMbI U Mefly3bl. HekoTopble MBOTHble poaa MMapa obuTaioT
8 NPeCHbIX BOZI0EMAX.
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Hapy»xHbiii cnoit Tena raps! (3kTogepma) 06pasoBaH KeTKaMIU HECKO/bKNX
TMNoB. Camble MHOFOYMCNEHHbIE — 3TO SMMTEAMANbHO-MYCKY/bHbIE (KOXKHO-
MYCKY/IbHbIE)  KNETKM, COCTOAWME W3 Tena M MyCKYAMCTOTO  OTPOCTKA.
CTpeKaTe/ibHble KNETKN CrOCO6HbI PearnpoBaTh Ha PasfpakeHns U3 BHeLIHel
Cpeabl, OHM MMEIOT CMeLMabHbI YyBCTBUTENbHBIA BOMIOCOK M CTPEKaTe/bHYI0
Kancyny, BHyTPU KOTOPO#i HaXOANTCA BBEPHYTAA ANIMHHAA CTPEKATe/IbHaA HUTb.

CTpeKaTe/ibHble KNETKW NOCTOAHHO MOMONHAITCA 33 CYET MPOMENKYTOUHBIX
KNETOK, AAIOWNX HaYano HOBbIM KAETKaM. M3 aKToAepMbl 06Pa3yIOTCA HepBHble
KNETKMN (HeMpOHbI) C ANMHHBIMI OTPOCTKAMM, KOTOPBIMU OHM COEAUHAIOTCA APYT
C Apyrom, 0bpasys HepBHYyto cuctemy AuddysHoro (cetyatoro) Tmna.

Moa cnoem KAETOK IKTOZEpMbl PacnonaraloTcA 6GasanbHble MAACTUHKM
13 MEXKNETOUHOro Beuiectsa (Mesornes). Moa HAM PacnoNOXeH BTOPOI CAOM
KNETOK -9HTOAEPMa, BbICTUAAIOLIAA KULIEYHYIO MON0CTb NoaKna. OCHOBHAs macca
BHYTPEHHErO CI0A — 3TO SMUTE/INANLHO-MYCKY/IbHbIE KNETKM, OTPOCTKI KOTOPbIX
pacronokeHbl a NONEpPeyHoM HanpaseHuu. PaboTa MyCKy/bHbIX OTPOCTKOB
3KTOAEPMA/IbHBIX W IHTOAEPMA/IbHBIX KNETOK COTMAacyeTcA HepBHOM CMCTEMOIA,
1 BMECTe OHM MOTYT BbITATMBATL MM COKPALIATL TeO MOAUMA, HAKNOHATL ero
B pasHble CTOPOHbI. INUTENUANbHO-MYCKY/IbHbIE KNETKM 3HTOAEPMbI HecyT
HECKOMIbKO  [/IMHHBIX KIYTUKOB M CMOCOBHbI 06pa3oBbiBaTh  MCEBAONOAUM
ANA 3aXBaTa NULLEBbIX YACTULL. Mesky STUMM KNETKaMI PasbpocaHbl XKeNe3ncTbie
KNETKM, CNocoBHble BbipabaThblBaTh MULIEBAPUTE/IbHbIE CEKPETbI.

MuiiesapeHne naeT B 4ga sTana:

MonocTHoe NuUieBapeHme NPOTeKaeT Ha K1LWeYHOM nosocTy. Mog aeiicTenem
NULLEBAPUTENbHBIX CEKPETOB XENe3UCTbIX KNETOK 06pasyloTca Meskue nuuiesble
yacTuupl.

BHYTPUKNETOYHOE  MULLEBAPEHME  MPOXOAUT  BHYTPU  SMUTENMANbHO-
MYCKy/IbHBIX KNETOK. He nepeBapeHHan Nuia BbIbpackiBaeTcA Yepes por.

Pa3amMHOXalOTCA  KMILEYHOMONOCTHbIe GecnonbiM _MyTem  (Mo4KoBaHMeM),
W NoNoBbIM, C GOPMMPOBAHWEM MONOBLIX KNETOK. TaK, B M3rnbax HUKHWX
BETOYEK  KOMIOHWW  MONMUMOB  HaxoAATcA  GNactocTUAMM, OT  KOTOPbIX
OTNOYKOBLIBAIOTCA HEBONbWME MOABWKHbIE Mefy3bl — CBOBOAHOMMBYLLEE
nnasailoulee nokoneHue. Megy3bl 06ecneynBaloT pacceneHue KMBOTHbIX
1 cNocobHbl Pa3MHOMKATLCA NONOBLIM MyTem. TakumM 06Pasom, y pasHbIX BUAOB
KMLIEYHOMONOCTHbIX MPOMCXOANT Yepe0BaHUe MOKOAEHMIA: nonnnbl — Gecnonoe
NOKO/IEHNE, Pa3MHOMAIOWIEeCA BereTaTMBHO, Medy3bl — M0/0BOe MOKONEeHHe,
sbipabaTbiBaloulee  nonosble  KneTku.  ONNOAOTBOPeHWe  MepeKpecTHoe.
M3 OnNofOTBOPEHHbIX — ANLEKNETOK TCA
C PECHUYKAMM, KOTOPbIE OCEAAIOT Ha AHO W NPEBPALLAIOTCA B NOANMOB.

Tun Kpyribie yepsu

K TUNy OTHOCATCA HECKO/IbKO K/1aCCOB, B TOM YUC/IE CaMblii MHOTOUMCAEHHbIN
knacc Hematoppl, Wan cobetBeHHO Kpyrble Yepsu. OHWM OBUTAIOT B MOPSAX,
NpecHbIX BOAOEMAX, MOYBE, B OPraHW3Max KUBOTHbIX, B TKAHAX PacTEHMA.
WN3BectHO okono 12 000 BnAoB.

Teno wux BepeteHOObpasHoe, OKPYIioe B  MOMEPEYHOM  CEYeHUM;
C [BYXCTOPOHHeli cummeTpueit. Ha nepesHem 3a0CTPEHHOM KOHUe Tena
PacnoNoeH PoT, OKPY)KEHHBIM ryGamu ¢ COCOYKaMK, a Ha 3afiHeM — aHa/bHoe
oreepctue. CTeHKa Tena Hematoz 06pasoBaHa KOMHO-MYCKY/bHbIM MELIKOM,
COCTOALIEM M3 KYTUKYIbI, rmno,u,epmbl 1 O/IHOTO CNOA MblLLL. KyTUKyna — NAoTHas,
060/104Ka; T anu KNETKM, NPEeACTaBeHHbIE
4 BanuKamu. MhILLIe"IHbIE BOJIOKHA_MPO/IO/bHbIE. BHYTPU KOMHO-MYCKYBHOMO
Mellika — NepBUYHaA NONOCTb Tena 6e3 COBCTBEHHO ANUTENNAbHOM BbICTUAKM,
3anoNHeHHaA KWUAKOCTbIO, BLINMOMHAIOWEN GYHKLMM TPaHCNOPTa MUTaTe/bHbIX
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BELECTB M NPOAYKTOB MeTabonnsma. [uuieBapuTeNnbHas cUCTEMA KPYIbIX
uepBell — CKBO3HaA TpybKa; MOAB/NEHWE aHANbHOTO OTBEPCTUA ABAAETCA
apomopo30M B 3IBONIOLMM, MO3BOAMBLINM CAeNaTb 6osee WUHTEHCUBHBIM
npouecc nuuiesapeHna. UHTEHCMBHOE AbiXaHWe Y CBOGOAHOMMBYWNX Yepseit
OCYLIECTBIAGTCA Yepe3 KyTMKy/ly, NapasuTUyeckue Yepsu, Kak Mpasuso,
aHaspoBHble opraHMsmbl. HepsHaa cucTema 06pasoBaHa raHIMeM M ABymA
NPOAO/BHBIMA  CTBONAMM, COEAUHEHHBIMM MEpPemblukamu  (Kak Y  MAOCKMX
yepseit). Hematoabl — pPasfenbHOMNONbIE XKUBOTHbIE C TPYEUaTLIMK MONOBLIMU
»enesamu. ON0/I0TBOPEHNE BHYTpeHHee. PasBuTHe C NPeBpaLeHnem BKaKoYaeT
CTafMIo IMYMHKK. U3 AL BBIXOANT MMKPOCKOMUYECKNI YEPBAYOK, Y KOTOPOro
HeT NO0/I0BOI CUCTEMbI W HEAI0Pa3BUTLI IPYre CUCTEMbI. Y CBOBO/IHO XMBYILMX
HEMaTOZ, IMYMHKM U B3POC/Ible 0COBM 0BUTAIOT B OZIHNX 1 TEX e YCN0BMAX.

MpejcTasuTenb NapasuToB — YesoBeYeCckan ackapnaa — MKUBET B TOHKOM
KUWeYHWKe yenoseka. Ee pOT OKpyKeH Tpema ry6amu, KOTOpbIMW ackapuaa
3axBaTbiBaeT Nully. Ye/0BEK MOMET 3apasuTbCA ackapuaoi yepes HembiTble
oBoW 1 GPYKTbI, 3arpA3HEHHbIE ANMLL@MMA NapasnToB. 13 ANL, BLIXOAUT IMYMHKA,
OHa BHe/IPAETCA B CTEHKM KMLEYHMKA W NOMaJaeT B KPOBb, @ 3aTem B /IerKue.
C MOKPOTOW JIMYMHKA OTXapKMBAETCA B [IOTKY, @ 3aTemM ONATb 3arNaTbiBaeTCA.
B TCA BO B3POC/IOrO YePBs.

Mapasutuyeckne Yepsu OCTPULbI KMUBYT B TONCTOM KULIEUHMKE YeN0BEKa.
CaMKN OCTPUL, OTKNAAbIBAIOT ANLIA HOYBIO HA KOXY BOKPYM 3a/IHEMPOXOAHOrO
OTBEPCTUA, YTO Bbi3bIBAET 3yA.

Tun Koabuarbie yepsu
Hacuutbigaet ok. 7 000 B1A0B. 310 06UTaTeNIM BOAOEMOB U MOYBbI.
BkntoyaeT 3 Knacca:
¢ MasnouieTuHkosble,
* MHOTOLLETUHKOBbIE,
¢ MNussku.

Kiace MajiomeTHHKOBbIE (0JIHIOXeThI)

Mpesctasutenem knacca ABNAETCA  /IOK/AEBON uepsb. Teno uepes
CermeHTMPOBAHO, YAC/IO KONel| JOXOAUT A0 HECKObKMUX [lecATKoB. B nepeaHeit
4acT1 Tena HaxoAMTCA YTONLLEHNE W NOACOK, Ha BPIOLWHONM 1 6OKOBbLIX CTOPOHaX
Tena — ynpyrue U KOPOTKME LWETMHKKU, C UX NOMOLLbIO YepBb NpoAsuraeTca
8 MOYBE U MO NOBEPXHOCTU 3eM/U. MOKPOBbI NPEACTaB/EHbBI KOXHO-MYCKY/IbHbIM
MeLKom, COCTOALIMM M3 TPeX CNoeB. HapyxHbli — CAM3UCTaA KyTMKyNa,
NoA Hel — KNETKM SNUTENNA KOXW. BHYTPU KOXKHO-MYCKY/IbHOTO MeLuKa
HaXoAMTCA BTOPWYHAA MONOCTb Tena (UeNom), pasaeneHHas Ha OTAeNibHble
Kamepbl COMMAcHO YMCAY CermeHTOoB. MUTAOTCA AOM/EBble YePBN THUIOWMMM
ocTaTkamm pacTeHuit. Mula BMecTe ¢ 3ar104eHHOI 3eMneil NoNaAaeT B NULLEBOA,
3aTem B 306 M MYCKYAUCTbIN Kenyaok, B Hem oHa nepeTupaetcs u moctynaet
B CPE/HIOI0 KUWKY A€ NepesapuBaeTcA Nod AEUCTBUEM MULIEBAPUTE/bHbIX
COKOB. [UTaTeNbHble BELeCTBA BCACLIBAIOTCA B KPOBb WM PAsHOCATCA elo
no scemy Tesy. HenepesapeHHble OCTaTKW € 3emnéii BbIGPAcHIBAlOTCA Hapyxy
yepes aHanbHOe oTeepcTMe. [bIWNT YepBb Yepes BNAaXHYIO KOXy, B KOTOPOW
HaXoAMUTCA rycTas ceTb KPOBEHOCHbIX Kanuanapos. KposeHocHasa cuctema
Y AOXK/EBOT0 YepBA 3aMKHYTas 1 COCTOUT U3 BPIOLIHOTO U CIMHHOTO KPOBEHOCHBIX
COCY/0B, COEAMHEHHbIX MeX/y COBOW KONbLEBLIMM COCYAamMu. Heckonbko 6onee
KPYMHBIX KO/IbLIEBbIX COCY/IOB, PACMONOMEHHbIX BOKPYM MULLEBOAA, NOCTOAHHO
NYAbCUPYIOT, UCTIONHAA PO/Ib CepAaLa. OT IMaBHbIX U KOMbLEBbLIX COCYZ0B OTXOAAT
60KoBble BETBM, 06Pa3ytoLMe rYCTYIo CeTb KanuNAPOB. B HUX KPOBb TEYET OUeHb
MeaneHHo, baaroaapa Yemy ycnesaeT Mpomu3oiT 06MeH BeLecTs 1 ra3oobmeH.
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[oxpaesble 4Yepsn — repmadpoanTbl. [INA AOKAEBLIX YepBel XapakTepHa
CMOCOBHOCTL K PereHepaLiuu, T.e. K BOCCTaHOB/IEHMIO YTPAYEHHOM YacTu Tena.

Knacc MHoromernnkosbie (MOJHXeThI)

K aTomy Knaccy OTHOCATCA pa3HoobpasHble 4epsu, obuUTaloLWMe B MOPSAX.
Hanpumep, Hepenaa, KOTOpas MMEET YANMHEHHOE, MOKPLITOE LWETUHKAMM
TeNo M BEeAEeT [OHHbIA 06pa3s u3HM. MOPCKME MHOTOWIETUHKOBbIE 4YepBi
pasgencHononbl.  [INA  HUX  XapaKTepHO — HapyKHOe  OM/ofOTBOPEHMe.
13 AliLa BbIXOAWT IMYNHKa, N1aBaAIOLLLAA B TONILE BO/bI C MOMOLLbI0 PECHUYEK —
Tpoxodopa.

Kunace Musiskn
370 CBOGOAHOXKMBYILME XMLHWKW U 3KTOMApasuTbl, NUTAIOWMECA KPOBbIO.
MIMeIoT MeauLMHCKOE 3HaueHme.

Tun MoJutiockn

TWN MONJIOCKM BKNIOYAeT TPM KAacca: MeASIeHHO MON3alolne  YAUTKY
(6ploxoHor1e),  OTHOCUTENbHO —OCeAnble  ABYCTBOPYaTble U MOABMNKHbIE
ronosoHorne. Tun HacuuTbiBaeT okono 130 000 Buaos. Hasuuve 3awuTHOM
PaKOBWHbI, MeXaHU3MOB HapYHOTrO W BHYTPEHHEro ONNOAOTBOPEHUA, Nerknux
1 %abp NO3BONMNO MO/NIOCKAM 3aBOEBaTb KaK Cylly, TaK U BOAY. Y MOABUKHbIX
MO/INIIOCKOB PaKOBMHA, MeLLIatoLasn NPY ABUKEHWH, peayumpyeTca.

Teno MON/IIOCKOB MATKOE HepacueHeHHoe, Y BONbIIMHCTBa noapasaensaeTca
Ha ronoBy, TynoBuLe W Hory. 104 PaKOBMHOW HaXOAMTCA KOMHaA CKAaaKka —
MaHTWA. KpoBEHOCHaA cuCTeMa He3aMKHYTas, KPOBb BbIIMBAETCA B MONOCTY Tena
(nakyHbl). KanunnapHas ceTb yTpayeHa.

OpraHbl AbIXaHUA Y GONbLWNHCTBA BOAHBIX MO//IOCKOB NPeACTaBAeHbI
*abpamu. HasemHble GOPMbI AblWAT C MNOMOLLbIO NEerkoro. BeiaenutensHas
cUCTEMa MMEeT CTPOEHMUE, CXOAHOE C KOMbYaTbiMu YepBAmMU. HepsHaa cuctema
Y3/10BOTO TWNa, HEPBHbIE Y3/bl, PACMONIOXeEHbI B PasHbIX OTAENaX Tena: ronose,
HOre, Ty/OBULE W COeAMHEHHbIX Mexay COBoi HepBHbIMM CTBONaMM. OpraHbl
UYBCTB Y MOINHOCKOB Pa3HOO6pasHbIe U 4acTO CI0KHO YCTPOEHbI.

BOMbWWHCTBO MO/IIOCKOB Pa3fenbHOMoNbl, HO ecTb U repmadppoanTsl.
OnnogoTBOPEHWe Y MHOTUX BHyTpeHHee. Pa3suTMe Haubonee ApeBHUX
MO/INIIOCKOB  OCYWIECTBAAETCA C MNpeBpallleHMeM — Yy HUX COXpaHaeTca
NNaHKTOHHAA paccenuTeNbHaA /IMUMHKA, N1aBaloWan C MOMOLWbBIO PeCHUYEK.
Y 6onee NpoABUHYTLIX pOPM pa3BuTHE NPAMOE (roN0BOHOTME).

Kaacc Bproxonorue
MpejcTaBuTeny Knacca — YAUTKW, CAM3HM — OBMTAKOT Ha Cyle, B MOPAX
M NPECHbIX_BoAOEMaX. Y pasHbiX BPIOXOHOTUX eCTb 0COBEHHOCTU B CTPOEHUM.
Tak, Manbiii NPYAOBMK MMeeT Cnedyioljee CTPOEHWE: TeNo BKAKYAET rofosy,
TYNIOBMLE M HOTY, MOKPLITO MAHTMeIl U 3aKNI04EHO B CMMPanbHO 3aKpyyeHHYIo
PaKOBMHY. Ha HWkHEll CTOPOHe rosioBbl MOMELeH POT C IIO0TKOW, B KOTOPOit

PacnoNioeH MyCKyINCTbIA A3bIK C 3yBuMKamu — Tepka (pamyna). A3bikom
yAnTKa cockabanBaeT MArKMe TKaHu pacTeHuit. Ha GOKOBbIX CTOPOHAX ro/10BbI
pacnonokeHbl [1Ba YyBCTBUATENbHbIX Liynanbla — OpraHbl OCA3aHMA. Y MX

OCHOBaHWA HaXOAATCA Mas3a.

Yepes 1OTKY ¥ NWLIEBOA, NWLA NONAAaeT B eNYAOK, Cloaa OTKpbiBaeTca
NPOTOK NeyeHu, ar B . HenepesapeHHasn
nula BbIAENAETCA Yepes aHanbHoe otBepcTue. OpraH BblAENEHMA — MOYKa,
npoTeKalowlan Yepes Hee KPOBb OYMLAETCA OT ALOBMTBIX NPOAYKTOB OB6MeHa.
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BbIBOAHOM MPOTOK OTKPLIBAETCA OKOMO MaHTUitHOTO oTsepctua. Cepaue
COCTOWT M3 [1ByX Kamep — MPEeACepAus W Kenyaouka. OT Kenyjouka OTXOAAT
cocyabl. [IbIWNT Manbiit NPYA0BMK Yepes erkoe — 0CoBblil KapMaH B MaHTUM,
NPOHM3aHHbIM KPOBEHOCHBIMM COCYAAMN. 3eCb NPOUCXOANT ra3006meH.
MpyaosukmM — repmadpoauTbl, HO ONNOAOTBOPEHUE Y HUX NEPEKPecTHoe.
Alila nocne oNNoA0TBOPEHMA NOMELLAIOTCA B CIM3UCTbIA KOKOH, NPUKPEnAembiit
K NOABOAHbIM NpeAMeTam. PasBuThe NPAMOE, KaK y BONbLIMHCTBA BPIOXOHOTMX.

Kaace JIBycrBopuarsie

Bce npeacTaBuTenM 3TOTO Kjacca MMeIOT ABYXCTBOpYaTylo pakosuHy. Teno
COCTOWT M3 TYNOBUUIA M HOTM M MOKPbITO MaHTMel. Ha 3aaHem KoHue Tena
CKNaZKM MaHTUU MPUKAMAIOTCA APYT K Apyry, 06pasya ABa cUPOHA: HUKHUIA
M BEPXHWW. Yepes HUKHWA BBOAHOW CMOOH BOAA MOCTYMAET B MAHTUIIHYIO
nonocTb M OMbIBaeT abpbl. C BOAOW NPUHOCATCA OCTAaTKM OPraHuUKM,
KOTOpbIEe OTGMNLTPOBLIBAIOTCA B POT W MOMAAAIOT B KENYAOK M KMULIEYHUK.
OTdMNLTPOBaHHAA BOAA BbIGPACLIBAETCA HAPYXKY Yepes BbIBOAHOW CUAOH.
Y /ABYCTBOPYaTbIX MOJ/IIOCKOB XOPOLIO Pa3BuTa neveHb, GepmeHTbl KOTOpOit
nonaaatoT B XKeYAOK M y4acTBYIOT B NULLEBaPEHUN.

[lpyctBOpuaTble  —  Pa3sAENbHOMOMbIE  KMBOTHble.  OMNOAOTBOPEHUE
NPOMCXOAMT B MaHTUIHONM MOAOCTM CaMKu, KyAa BMecTe C  BOAOI
yepes HUKHUI CMdOH NONaAAIoT CNepmMaTo3onapl. VI3 Anla pasBrBaeTCcA IMUMHKA
C [AByCTBOpYaTOM 3y6YaTOii PaKOBMHOW. PasBUTME JMYMHKM  MPOMCXOANT
Ha abpax M Kowe pbib. JIMYMHKA NapasuTMpyeT Ha pbibax, nocTeneHHo
npespalianck B MO/OAOrO MOA/IOCKA. Takum 06pasom, pwibbl cnocobeTayoT
pacceneH1Io ManonoABUNKHbIX BYCTBOPYATBIX MO/UIOCKOB.

on0BOHOrME — KanbMapbl, OCbMUHOTM — HanBosee BbICOKOOPraHW30BaHble
MONIIOCKM.

Tun Ysenncronorne

YneHucToHore — camas Go/blAA PyNna KUBOTHBIX, HacenAlowas
Hawy nnaHety. Ero npeacTaBUTENM OCBOMAM BCE CPeAbl WU3HM: Cylly, MOps
npecHble BOAOEMbI, BO3/yLIHOE NPOCTPAHCTBO. MX MOXKHO BCTPETUTb BO BCeX
reorpaguyeckmnx W1poTax. Mo pasHbIM AaHHbIM, TUN HacuMTbiBaeT oT 1,5 ao 4
MAH BUA0B.

Teno YNeHUCToHOrmx NOKPLITO NNAOTHbIM XMUTUHOBbLIM MOKPOBOM, KDTOprH
ABNAETCA MX HAPYKHbIM CKENeTOM. KOHEUHOCTM UJIEHUCTblE, MOABUMKHO
coeAuvHeHbl C TynoBUWEM. Tak Kak XUTMHOBbIA MOKPOB HE PacTAXMWM, pocT
UNEHUCTOHOTUX ~ COMPOBOX/AAETCA  AIMHBKOM  (nepuoamueckum  cbpocom
XUTUHOBOTO NOKPOBa). MbiliLbl MPeACTaBNeHbl My4KaMm MOMNepeyHo-NoN0CaTbIX
BOJIOKOH. KpoBEHOCHaA cUCTeMa He3aMKHyTas. Ha3eMHble YIeHUCTOHOT e ApiaT
NETKUMU UK TPaXeAMM, a NoaasaatoLLee 6ONbLMHCTBO BOAHbIX — abpamu.

Knacc PakooGpasubie

B OCHOBHOM 06MTaTE/IN CONEHBIX M MPECHBIX BOZ0eMOB. Hebonbiioe uncno
npeACTaBuTenet 3TOro knacca O6WTaeT Ha Cylwe, B YBAAaXHEHHbIX MecTax
(mokpuupl). OTpag [ecatuHorne paku. MpeacTasBuTenb — PeUHOM pak, obutaet
8 MPECHbIX BOAOEMAX, TpeBOoBaTeNeH K YMCTOTE BOAbI. TS0 paka COCTOMT U3 Tpex
OTAENOB: rON0BbI, rPyAN M 6piowKa. Bce CermeHTbl Tena HecyT KOHEUHOCTM.
KonnuecTso KoHe4YHOCTel peyHoro paka gocturaet 19 nap. Bce OHM roMONIOTMYHbI
gpyr APYTY ¥ Napanoauam KoNb4eLoB, HECMOTPA Ha Pas/uinA B BbINOAHAEMbIX

YHKUMAX.
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f0N10BHOM OTAEN paKa HeceT KOPOTKME YCUKW — aHTEeHHyNbl — OpraHbl
0BOHAHMA, ANMHHbIE aHTEHHbI — OPraHbl 0CA3aHMA W ewwé 3 Napbl KOHEYHOCTEN,
bopMMpyIOLLMX POTOBOM annapar. To Napa BEPXHUX YENOCTEN U 2 Napbl HAKHMX.

B rpyaHom oTaene 3 napbl HOrouentocTeil (yAepuBsaioT M NOAHOCAT
Ny KO PTy) U 5 Nap XoAWNbHbIX HOT. Mepsas Napa XOAWAbHbIX HOT pa3suTa
3HAYUTENIbHO CUNbHEE U CHabxeHa BONbWMMM KNewWwHAMW (3axBaTbiBaloT
nULLy 1 U3MenbyaloT ee). Paku BceaaHbl. MULLa NONALAET B NEPEAHIOI0 KULIKY,
COCTOALLYIO U3 NULLEBOAA U XKeNYAKa. [eyeHb paka COBMeLLAeT pepMeHTaTUBHYIO
1 KenyeBblpabarbiBalolilyio GpyHKUMM. 3a/HAA KMLLIKA 3aKaHYMBAETCA aHa/bHbIM
oTBepcTMem.

OpraHbl AbixaHnA paka — abpbl pacnonomeHbl no 6okam ronosorpyam,
OHM NPOHU3AHbI KPOBEHOCHBIMM COCYAaMM. 3AeCb MPOMCXOAMUT ra3soobMeH.
KposeHocHas cucTema paka HesamkHyTas. HepsHas cuctema o6pasosaHa
OKO/IOFIOTOYHBIM KO/IbLIOM U BPIOLLIHOM HEPBHOW LIEMOYKOIA.

Paku pasaensHononbl. ONoAOTBOPEHUEe BHYTPeHHee. [InA  BBeAEHMA
NO/I0BbIX MPO/YKTOB CaMLibl UCNONB3YIOT CMeLMabHbIe HOXKKM, PAaCroNOKeHHbIe
Ha Gprolwke. CaMKn OTKNaAblBaloT ON/OAOTBOPEHHbIE AfLia 3UMOK, @ B Hauane
JieTa U3 AL, BbIXOAAT PaYKu.

Kuace Iaykoobpa3subie

K nay HbIM OTHOCAT UNIEHUCTOHOTUX, AbIWALIMX TPaXeAMu
1 IETOYHBIMM MELLKaMM.

Teno WX COCTOUT W3 TFONOBOTPYAM W HECEerMEHTUPOBAHHOrO 6ploLlKa,
O/IHAaKO Yy CKOPNMOHOB Teno 6osiee pacuneHeHo, a y Kielleil Teno CAnuTHoe.
Ha ronoBorpyan pacnosioxeHbl YeTbipe napbl MPOCTbIX [/1a3, POTOBbIE OpraHbl
(XBNULEPbI M HOTOLIYNanblia) M KOHEYHOCTW. YCWKW OTCYTCTBYIOT. PoTOBble
OpraHbl CHaBGeHbl OCTPbIMMW, 3arHYTbIMM BHM3 KOTOTKaMM, Y KOHL@ KOTOPbIX
OTKPLIBAKOTCA NPOTOKU AAOBUTBIX Kesies. YeloCT CAYKaT ANA yMepLBaeHUA
KEpPTBbI W 3aWWTbI, BTOPaA Napa POTOBbIX OPraHOB -HOTOLLyMaNbUa — CAYMUT
[ANIA OLLYNbIBAHWA W NOBOPAYMUBAHMUA KEPTBbI BO BPEMSA €Abl.

YeTbipe Mapbl YNEHUCTbIX XOAW/bHBIX HOTF MOKPbITbl 4yBCTBUTENbHbIMM
Bonockamu. [Mayku, Hapagy cC ¢anaHramu, CEHOKOCLAMM, CKOPMUOHaMM
M KNelamm, OTHOCATCA K Knaccy MaykoobpasHble 1 COCTaBAAIOT OAUH U3 Haubonee
06LWMPHBIX €ro oTpAAoB. M3BecTHO NpumepHo 20 000 BUAOB NayKoB.

JleTa/in CTPOeHHsI AYKA-KPECTOBUKA

BpiolwiKo MayKoB KpynHee WX rofioBbl U rpyan. Ha 3agHem KoHue 6pioluka
pacnonokeHbl NayTuHHble GOPOAABKN, B KOTOPbIX OTKPbIBAIOTCA MayTMHHblE
enesbl. Bblgenaemoe nmu BelLecTBo TBepAeeT Ha BO3ayXe 1 06pasyeT NpoyHbie
M 3N1aCTUYHbIE MayTUHHBIE HUTW, KOTOPble MCMONbL3YIOTCA ANA W3rOTOBNEHUA
NIOBYMX CETE N KOKOHOB A/1A OTKNAAKM Aul,. MuLeBapeHne y nayKos 4acTUYHO
HapyHoe. OHM BMPbICKUBAIOT MULIEBAPUTENbHbIE (DEPMEHTbI B KEpTBY
M _Yepe3 HEKOTOPOe BPeMs BbICAChIBAIOT COAEPKMMOE, OCTaBAAA TeNecHYIo
0607104Ky. MUTAIOTCA HACEKOMbIMM. KULIEYHWK NayKOB NPUCNOCOB/EH K NUTaHMIO
XKNOKOM NULLLEN, NEYEHOUHBIN BLIDOCT OTKPBIBAETCA B CPE/HIOK KMLLIKY.

B AibIXxaTeNIbHOI CMCTeMe Pa3BMTbI U TpaXew, M Iero4Hble Melku. KposeHocHas
cuCTEMa Cxoa C TaKoBOM paka. B HepBHOM cucTeme npocnexusaerca
KOHLIEHTPALMA HEPBHOrO anmnapara: CAMBLIMECA [aHIIUM [ON0BbI W FPYAM
06pasytloT MO3r; CAMBLUMECA TaHIIMK BPIOWHON HEPBHOM LienoYKu — BpIoWHOMN
raHmuii.

Maykn — pasaenbHONosbIe UBOTHbIE. CaMKM KpyMHee CamLioB.

OnnogoTeopeHre — BHyTpeHHee. fiia pa3suBaloTcA B KOKOHe. PassuTie
6e3 metamopdosa. Metamopdos xapakTepeH, Hanpumep, A1a otpasa Knewm.
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Kiace Hacexombie

K 3Tomy Knaccy OTHOCATCA — Hambonee  BLICOKOOPraHW30BaHHble
UNEHUCTOHOTME. VI3BECTHO MO PasHbIM AaHHBIM 2-4 MAH BUAOB. BONbWIMHCTBO
HaCEKOMbIX 0BUTAET Ha CyLue, HEKOTOPbIE — B MPECHbIX BOA0EMAX. BObIWIMHCTBO
NeTaet, MMen OfIHY UM /BE Napbl KPbIbeB. BCE HAacCeKOMbIE AbILAT TPAXeAMMU.

Teno HaceKoMbIX COCTOMT W3 rOAOBbI, rPyaM W 6piowka. Ha ronose
pacnonoxeHa napa YNEHUCTbIX Pa3NyHBbIX MO .GOPMe YCUKOB (CAXEK), MpocTble
VAN CNOMHblE [Na3a W MOABWXKHbIE POTOBble NPUAATKW. B 3aBMCMMOCTM
OT pOTOBOTO annapara HAaceKOMbIX [AeNAT Ha [Be rpynmbl:  rpbisyuise
(maHaubynspHbie) u cocywme (xoboTkoBbIE)!

TpyaHoOit OTAen BKNKOYAET TPU CermeHTa: nepeaHerpysb, CPeaHerpysb
3aaHerpysb. [lBe napbl KpbiibeB HACEKOMbIX PACMO/OKeHbl COOTBETCTBEHHO
Ha CpefiHe- 1, 3aaHerpyan. Yncno BpioLiHbIX CerMeHTOB BapbupyeT ot 3 Ao 11.
Ha ceermeHTax pacnofioxeHbl, Abixaiblia — OTBEPCTUA, Yepes KOTOpble BO3AyX
nonagaet B Tpaxeu. [lbIxasblLia MOTYT OTKPbIBATbCA U 3aKPbIBATbCH, PErynupys
nocTynaeHne Bo3ayxa B Tpaxeu.

MuieBapuUTeNbHbIA  TPAKT — BKAKOYAeT PoT, [MIOTKY, NuiieBoa, 306,
KeBaTe/IbHbIN KeNyAoK U KUWKyY. KpoBb (remonnmda) cBo6oAHO UMpKyampyeT
8 MO/IOCTV TeNa, OMbIBaA TKaHM W OpraHbl. Cepaue npeacTasnseT poboit TpyoKy
CO Cneno 3aMKHYTbIM 334HUM KOHUOM U OTKPbITbIM NepeaHum. Ha 60KoBbIX
NOBEPXHOCTAX Cepaua Wmetotcs [lapHble oTsepcTuA- 6c-Tun. Bblaenenve
npoAyKToB Metabonnsma (B_OCHOBHOM, MOYEBOW KMC/OTbI) ocyliecTsasercs
4epes MasbaIu3Mesbl COCYAbl. ITO CAeMble BbIPOCTbI Ha rPaHuLie CpedHel 1 3aHeit
KUWKN. B 3a/1Heli KuliKe — MOYeBan KMCN0Ta CMELIMBAETCA C HenepeBapeHHo
nuei 1 BbIGPackIBaeTCA Yepes aHa/bHoe 0TBepCTHe.

Hacekomble pa3aenbHononbl. OpraHbl PasMHOMXEHWUA CaMKU NpeAcTaBaeHbl
NapHbIMMU ANYHUKAMU U TAHYLLMMUCA N0 GOKaM ALIEBOAAMM, KOTOPbIE CIMBAIOTCA
8 O/WH MPOTOK. Y CaMOK eCTb CEMAMPUEMHUKN. Y CaMLOB UMEIOTCA NapHble
CeMEHHUKM 1 CeMANPOBOAbI. ONI0A0TBOPEHME Y HACEKOMbIX BHYTPEHHEE.

JINA  MHOTMX HaceKOMbIX XapaKTepHO pasBuTMe C  MeTamopdo3om.
Bctpevatotca ase  Gopmbl 3TOro  mpouecca. Y MPUMMTUBHBIX HAaCEKOMbIX
(TapakaHoB, Ky3HEUMKOB 1 Ap.) UMEET MeCTO HenonHoe npespalueHue. U3 aiiua
BbIIYN/AACTCA IMYNHKA, BO MHOTOM MOXOXas Ha B3POC/bINA OpraHU3m. JINUUHKM
(HUMbI) 0BUTAIOT Tam e, r4e U B3pOC/ble HAaceKOMbIe (MMaro), U NUTatTCcA To
e nuiei. OT B3POC/bIX HACEKOMbIX OHM OT/AMYAIOTCA OTCYTCTBUEM KPbINbEB
1 M0/I0BOM CUCTEMBI.

Pa3BuTHe C MONHBIM NPEBPALLEHMEM NPUCYLLE IBO/IIOLMOHHO NPOABUHYTLIM
HacekombiM (6aboukam, »yKam, NepenoHYaToKpbIIbIM U A4p.). B 3ToM cnydae
13 ALA BbIXOAMUT IMUMHKA, HEMOXOKan Ha B3POC/bIN OPraHu3m. B 6onbLIMHCTBE
CnydaeB /MYMHKM WUMeIoT yepBeobpasHylo $OpMy Tena M WHOe CTpoeHue
poToBoro annapara. OHW KMBYT B MHOM cpede OBWTaHWA, 4Yem B3pocC/ible
OpraHu3Mbl, U UCMONb3YIOT ApPyrie nuuieBble pecypcbl. Kak Npasuao, AMumMHKM
BE/lyT CKPbITHBI 06pa3 MU3HM B NOYBE, NOACTUIIKE, NOA KOPOA 1 T.4. Pasgenexne
cpef, 06UTaHWA CHUKAET KOHKYPEHLMIO IMYMHOK 1 B3POC/bIX HACEKOMBbIX 33 MULLLY
1 MPOCTPAHCTBO. JIMUMHKN HEKOTOPbIX HACEKOMBIX KMBYT 2-3 roga. B 310 Bpems
OHU YCUIEHHO MMTAIOTCA W HECKO/IbKO Pas NMHAIOT, YBENMUYMBAACh B pasmepax.
B KOHLe nocniesiHeil NMHBbKN MO KyTUKYNOM $opmMUpyeTca KyKoaKa. 3Ty CTaauio
pasBUTMA Ha3blBaloT CTaaveil NOKoA. MMoA MOKPOBOM KyKOJKM MpOTeKaioT
aKTMBHbIE NPOLLECCHI NEPECTPOiKM OpraHn3ma. Mpyn o4epeaHoit IMHbKe KyTUKyNa
KYKO/IKM CBPacbiBaeTcs, U U3 Hee BbIXOAMT B3POCIOE HAaceKoMoe CO BCcemu
NPUCYLUMU €My NPU3HAKaMNU.
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OcHOBHbIE OTPSI/IbI HACEKOMbIX
Tpsi Yennyekpolibie

HaceKomble 3TOr0 OTPAAA MMEKOT ABE Napbl YELYAYaTbIX KPblIbes U POTOBOM
annapar B BUAE COCYLLEro X060TKa, CBEPHYTOTO B CIMPab. Yelwyiiki Ha KpbibaAX
M Tene HaceKoMOro — 37O BM/OU3MEHEHHbIE XMTUHOBbIE BOIOCKM, 4acTo
PasnM4HO OKpalueHHble. B 06pa3oBaHmni XOBOTKA NPUHAMAIOT yyacThe HUKHNE
YesIlOCTU M HWXKHAA ryba 6abouku, BepxHUX YentocTeil y Hee HeT. Passutne
NPOTEKAeT C NOMHbLIM NpespalieHnem. JIMunHKM 6a6oUKM — ryceHnubl UmetoT
BbITAHYTOE YIEHUCTOE TENO, IPbI3YLLMIA POTOBOM anNapar, WeNKOOTAENNTBAbHbIE
)enesbl BO PTY, Bbl, CEeKpeT, 3acTbl M Ha BO3JyXe B LIEKOBbIE
HUTU. TepeaBuraeTca ryceHUUa C MOMOLLbIO /IOKHOHOMKEK, BOOPYKEHHbIX
Kptououkamu. Mopasnsiolyee GONLLIMHCTBO YCEHWL, NMUTAIOTCA PaCTUTENbHOM
nuwen.

Orpsin JByKpbLIbIE

K oTpAasly OTHOCATCA KOMapbl, KOMHaTHble MyXW, CAenHu, OBOAbI,
MOLWKKM, MOCKMTbI. OHM MMEIOT MO OAHONM Nape NepenoHYaTbiX Kpblabes,
KOMIOUe-COCyluMe  WAM  JIMKywMe  pOTOBble  OpraMbl,  Hebonblme
npuaaTkn — KyxxKanbua. HacumtbiBaloT okono 150 000 BMA0B ABYKPbIAbIX.
KomHaTHaa Myxa — npejctaButens oTpaga [IByKpbiible, NUTAaeTCcA Temu e
NpoAYyKTamMu, YTO 1 YenoBek, U 0T6pocamu. POTOBOI annapart y Myxu nxyLero
TMNA, COCTOMT M3 MATKOrO X0B0TKa (BMAOU3MEHEHHOM HukHel ry6bl). Myxa
CPLIrMBAET Ha MUY NULLeBapUTeNbHbIN COK, a 3aTem C/M3biBaeT ero. Passutue
MyXM NPOXOAMT C NONHBbIM NpespalieHrem. JIYMHKN Myx yepseobpasHble,
6enoro ugeTa, pasBWBAlOTCA B THUIOWMX OPraHWYEeCKWUX OCTaTKax, BnUTbIBas
pacTBOpeHHble NUTaTeNbHble BelecTsa BceM Tenom. Kaxaaa U3 HUX 6biCTPO
pacTeT 1 NpeBpaLlaeTca B KyKONIKY, U3 KOTOPOi BbIETaeT Myxa.

Otpsn IepenonyaTorphLibIe

K 0TpAfy OTHOCATCA WMENN, NYENbI, OCbl, MyPaBbU, Hae3AHNKN. OHN UmetoT
ABe napbl NPO3pPayHbIX NepenoHYaTbiX KPbIAbEB, [PLI3YLWMIA UK NVKYLLNIA
pOTOBOM annapart. Y camok Ha KOHLe Bploluka ecTb AMLEKNaz, KOTopbIi y nuen
1 WMeneil BUAOU3MEHEH B ¥Ka/o, U MPOTOK € AAOBUTLIMM KeNe3amu.

MegoHoCHaA nyena. YenoBeK OAOMAWHMA €e C He3anaMATHbIX BPEeMEH.
13 Bcex nuen y MefloHOCHOI Hanbonee CokHOe noseseHue.

0611eCTBO MEAOHOCHbIX N4YeA BK/IOYAET TPW rpynnbl ocobeit:

® CaMOK (MaToK WAWM Lapuu), BbINOAHAOWMX (YHKLUMIO PasMHOXeEHUs
1 paccenenus:

© CamLOB (TPYTHE), y4aCTBYIOLINX TONBKO B PA3MHOKEHNH;

¢ pabounx ocobeil, KOTOPbIE BbINOMHAIOT BCE PabOTbI, MO YXOAY 33 FHE3/0M,
uapuueil u NOTOMCTBOM, CBOpY HeKTapa W MbiNbLbl U T.4.

Muena umeeT 60/blUyIO, MOKPLITYIO BONOCKAMM TONI0BY CO  CAOMHBIMM
rnasamu no 6oKam 1 TpemA NPOCTLIMY IMa3Kammu Mexay HUMK. Cnepeay oTxoaaT
ANMHHbIE U3OTHYTbIE YCUKM — OPraHbl OCA3aHMA. [N1a3a NYeN PasanyaloT KenTblit
M CUHMI UBETa, @ TaKie ynbTpaduonetosble Nyyn. KpacHbiil UBET ANA HUX
HEBUAUM. [Pbi3ylliMe BEPXHWE YENIOCTU UCTIONB3YIOTCA NYeNO AR Pa3MUHAHNA
1 06paboTKM BOCKA NpW MOCTPOIKE COT. HUNKHUMM YENOCTAMM U AJAUHHOM
HWKHel ry6oi nyena cAM3bIBAeT U COCET HeKTap, KOTOpbIid, nonas B 306
nyenbl, CMELNBAETCA C BblAENEHUAMMU 306HbIX ene3. O6paboTaHHbIN HeKTap
nyenbl MOMELLAIT B AYENKM, TA€ OH NpespaljaeTca B Mea: KOHeYHoCTU nuenbl
npucnocobeHbl A c6opa MbiAibLibl ¥ NOCTPOMKM AYEEK U3 BOCKA.

B npupose 4acTo BCTPEYAlOTCA  Hacekomble W3 oTpAga  Myku,
UM KeCTKOKPbINble, KOTOPbIE MMEIOT Mapy NepeaHNX MecTKUX W Napy 3afHuX

33



MATKNX NepenoHYaTbiX Kpbibes. Mo XapakTepy NUTaHUA CPeAN HUX PasnuuaioT
XULWHUKOB (60KbM KOPOBKM), MOTpeBUTENe , pasnaralouxca OpraHUYecKux
0CTaTKOB (MEepTBOEAbl, MOTUAbLLINKM), W PACTUTENbHOAAHBIX KYKOB (XPyLLM,
KONOPAACKUI 3KYK U Ap.).

Ky3Heumku, capaHya, meaBefKW, OTHocAupecs K oTpagy MpAMOKpbInble,
NUTAIOTCA PACTEHMAMM NMPU MOMOLLY PbI3YLIEro POTOBOTO annapata.

LIMPOKO W3BECTHbI Hacekomble M3 oTpaaa Knombl (IonyecTKOKpbibie),
MHOTME M3 KOTOPbIX ABNAIOTCA BPEAUTENAMM C/X PACTEHWN, T.K. MMTAIOTCA WX
cokamu. Knon noctesbHbIi NMUTAaeTcA KPOBbIO YeNoBeKa.

Tun Xopaosbie

A KMBOTHBIX TMNa XOpA0Bble XapaKTepHbl Caeaytolmue NPpU3HaKku:

®y BCeX B IMOPMOHA/LHOM MEPUOAE 3aKNAABIBAETCA  BHYTPEHHMI
COEAMHUTENBHOTKAHHBIM OCEBOI CKENeT — XOpAa;

© HepBHaA cucTema WMeeT Gopmy TPYBKM W PacronoweHa Haz Xopaoi,
Y HM3WKX (NaHUETHWK) OHa COXPAHAETCA, Y BbICLIMX XOPAOBbIX 3aMeHAeTca,
NO3BOHOYHNKOM;

® N0/ X0PAo¥ pacnonoxeHa AndGepeHT UMPoBaHHaA KULLIKA, HAUYMHAOWAACA
PTOM M 3aKaHYMBAIOLWAACA aHA/IbHBIM OTBEPCTUEM; NEPeAHNN OTOUHBIM oTaen,
NULLEBAPUTENLHOM CUCTEMbI UMEET (QUAOTEHUYECKYIO CBA3b C AblXaTeNbHOM
cucTemoi.

HaumeHee OpraHM30BaHHbIA MNpPeACTaBUTENb XOPAOBbIX — /AHUETHUK,
OTHOCUTCA K O4eHb ApeBHei rpynne 6ecyepenHbie. OH MMeeT NPpU3HaKK, CXOAHbIE
¢ 6ecno3BOHOYHbBIMM N NO3BOHOYHbBIMM, BEAET NaCCUBHbIN BOAHbIN 06pa3 KMU3HU.

Teno naHUETHUKa BbITAHYTOE, ynaoweHHoe ¢ 6okos. Ha nepeaHem KoHue
PacroNoKeH POT, OKPYMEHHbIN liynanbuamu. 3afHuit KoHel Tena umeet
OKaMAIAIOULYIO KOMHYIO CKN3flKy — XBOCTOBOW MnAaBHMK. Teno MoKpeITo
OAHOC/IONHBIM 3NUTeNMEM, MbilLbI C1abo AudepeHLMpOBaHbl, NpeacTaBeHbl
MMOMEePamM — CerMmeHTamM, OTARNEHHBIMM APYT OT APYra TOHKMMM NPOC/OiKamK
COEAMHMTENbHO TKaHN. OCEBOV CKENET — XOP/a -3aXOAMT B FONOBHON KOHeLl,
MonocTh Tena -BTOPUYHAS, BbICTAAHA LIEIOMUYECKUM SNUTENNEM.

MNuueBapuTenbHas cucTemMa NaHUETHWKA yCTpoeHa npocto. Potosoe

oTBepCTME BEAET B 06bEMHYIO [/IOTKY, KOTOpaA 3aHUMaeT npumepHo 1/3 p.anbl
YKMBOTHOTO. BOKOBbIE CTEHKW [IOTKM Mpo coeauH:
c o6wunpHoi abepHoi NonocTbio, 06pasoBaHHON ABYMA cpocmmmmcn
noz, BPIOLIHOM MOBEPXHOCTBIO CKNAAKAMM KOXM. KULIEYHWUK MMEET BiMA NPOCTOM
TPYGKW, OT Hee OTXOAMT CAEenoW BbIPOCT — MeveHb. AHa/bHOE OTBEpCTUE
PaCnoNoKEHO y OCHOBAaHUA XBOCTOBOFO MABHMKA.

KpoBeHocHan cucTema 3amMKHyTas U HaNoOMMHAET TaKOBYIO KO/IbYaTbIX YepBeit.
Cepalle OTCYTCTBYeT, ABWXKEHWE KPOBM oGecneynsBaeT COKpalleHMe CTEeHOK
BPpIOLLIHOW aopThl U KabepHbIX COCYAO0B. JIaHUETHWUKN pasaensHononsl. Monosbie
Ke/le3bl MHOTOYUC/IEHHBI 1 PACcMOIOXKeHbl B NONOCTU BAOAL MOTKW. MonoBble
KNETKN Yepes BTOPUYHYIO MOOCTb MOMAjAaloT B abepHylo MonocTb, a 3atem
Hapyy. ONN0A0TBOPEHNE HapysKHOe. U3 Alilia BbIXOAAT ManeHbKUe IMUMHKM,
nnasaiolme B TOALLE BOAbI. 10 Mepe pa3BuTUA OHN NEPEXOAAT K A0HHOMY 06pasy
KN3HU.

Haaknace Poiobt
PbiBbl OTHOCATCA K MO3BOHOYHbIM KMBOTHBIM. [L1A NO3BOHOUHBIX XapaKTepHO
HaNMuMe 4epena, MO3BOHOYHMKA W NapHbIX KOHEYHOCTeH (MM MAaBHMKOB).
MepeaHuit KOHeL, HEPBHOW TPYBKM y HUX GOPMUPYET FONOBHOM MO3T, OH 3aLLULLEH
yepenom.
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Knace Koctapie ppiob

Teno pbib AENUTCA Ha rONI0BY, TYNOBMLLLE U XBOCT, NOKPLITO KOXEN € KOCTHO
yelyeil, 3aWMIIAIOLWEI TENO OT NOBPEXAEHUNA. KOXa MMEET enesbl, KoTopble
BIAENAIOT CAM3b, YMEHbLIAIOWYIO TPEHME B BOZE. MapHble rPyAHblE U GpioWwHble
NNaBHUKM 0BECNeYnBaloT COXPaHeHWe PaBHOBECUA MPU ABMKEHUM B BOAE.
K HenapHbIM N1aBHUKaM OTHOCATCA CMIMHHOIA, XBOCTOBOW M aHaNbHBbIM NAaBHUKM

CKeneT pbib COCTOMT M3 GO/BLIOTO YUCAA KOCTEN U MMEET YeTbipe oTaen
yepen, NO3BOHOYHMK, NOAC KOHEYHOCTE! W CKeneT NNaBHMKoB. OCHOBY CKeneTa
COCTaBAAET MO3BOHOYHMK, TAHYWMACA OT rO/NOBbI A0 XBOCTOBOrO M/aBHMKa
1 UMEIOLLMIt BCEro /1Ba OTAENA — TYNIOBMLLHbINA U XBOCTOBOA.

MO3BOHOYHMK COCTOMT M3 NO3BOHKOB, MMEIOLLMX TENO, BEPXHIOK U HUXKHIOK
Ayri. BepxHue [ayru NO3BOHKOB 06pasyloT KaHan, B KOTOPOM Haxoautca
CMMHHOM MO3T. HUKHME OTPOCTKM NO3BOHKOB B MPYAHOM OTAeNe NO3BOHOYHMKA
passuBaloTcA B pebpa, 3awMwalowme BHYTPEHHME OpraHbl. MO3BOHOUHMK
HEMOABUKHO COEANHEH C Yepenom.

KpoBseHocHan cucTemMa 3amKHyTas — C ABYXKaMEPHbIM CEPALLEM, COCTOALUM
M3 NpeAcepaAnA M Kenyaodka. KpoBb OT cepaua /ABUKETCA No apTepuam
K OpraHam, a OT OPraHoB Mo BeHam — K cepAauy, LMPKYANpysA, Takum obpasom,
no ofHOMY Kpyry KpoBoobpalieHua. [a300b6meH Npoxoaut B abpax. HKabpsl
KOCTHbIX Pbl6 NPUKPbITLI }KabepHbIMK KpbILKamMK.

NuweBapuUTeNbHas cUCTEMA PbIb HAYUHAETCA PTOM C OCTPLIMU OAUHAKOBbLIMM
3y6amu, CUAALMMM Ha YENOCTAX. Yepes POT 1 MOTKY NuLLa NonaAaeT B NULLEBOA,
W KENYAOK, /e NepeBapuBAETCA XKe/YA0UHbIM COKOM.

Y KOCTHbIX pbi6 eCTb nnaBaTeNbHbIA My3biPb, PACMONOKEHHbINA B MOAOCTH
B/10/1b NO3BOHOYHWMKA 1 ABNAIOWMIACA BbIDOCTOM KMLIEYHMKA, YTPATUBLIMM C HUM
cBA3b. Y cenbiei, N0coceil, yrpein v Ap. CBA3b KMULWEYHMKA C MaBaTeNbHbIM
Ny3bIPEM COXPAHAETCA y B3POC/bIX GOPM. Y OCTa/bHbIX Pbi6 3Ta CBA3b COXpaHALTCH
Ha CTafuM IMYMHKW. B CTEHKax My3blpA HAaXoAATcA Kanunspbl. MpoTekalowas
N0 HUM KPOBb /IMGO NOMNOWAET W3 My3bIPA a3, IMBO BbIAENAET B HEFO rasbl.
M3meHeHWe o6bema ra3oB B NaBaTe/bHOM My3bipe U3MEHAET MNOTHOCTb Tena
pbib, B pesynbTaTe pbibbl BCM/ILIBAIOT MM ONYCKAKOTCA Ha /IHO.

BbigennTenbHan cucTema npe/cTasieHa NapHbIMU I@HTOBMAHBIMMU MOYKamm,
PACMoNOKEHHBIMIU MeK Y NO3BOHOUHUKOM W MNAaBaTe/IbHbIM My3bIpem.

HepBHas cuCTEMa COCTOMT M3 TONIOBHOTO M CMMHHOTO MO3ra M OTXOAALIMX
OT HUX HepBOB. 0IOBHO MO3T PACONIOXKEH B MO3rOBOI KOPOBKE 1 MMEET NATb
OT/AENI0B: NEePe/iHNI MO3T, CPe/IHWI MO3T, TPOMEYTOUHbIN MO3T, TPO/I0ATOBaTbIN
MO3T H MO3Xe4oK. B nosesieHnn pbi6 NPOABAAIOTCA YCNOBHbIE U Ge3ycnoBHble
pednekcsl.

OpraHbl 4yBCTB Pbl6 06ECMEUMBAIOT MM OPUEHTALMIO B MPOCTPAHCTBE.
B napHbIX OpraHax 3peHUs HE3NACTUUHbIN WAPOBUAHbIM XPYCTANMK HE NO3BOAET
pbibam BUAETb Ha 6ONLIIOM PACCTOAHUM. BakHYIO PO/b B KM3HW PbIG MrpaioT
3anaxu, pacnpocTpaHaiolLmMecs B Bozie. OpraHbl 060HAHNA NpeaCcTaBNeHbl ABYMA
HOCOBBLIMM AMKaMW Ha NepefiHeM KOHLE roosbl, OpraHamu BKyca ABAAIOTCA
BKYCOBbIE NOYKM B POTOBOK MONOCTM M Ha MOBEPXHOCTW Tena. Pbibbl Xopowo
BOCMPUHWMAIOT, 3BYKOBbIE BOJIHbI, PAaCMPOCTPAHSAIOUMECA B BOAE, Y HUX €CTb
opraHbl CAYXa, LUE/IMKOM MOTPY)XeHHbIe B KOCTU Yepena, U NpejcTaBieHHble
TONbKO BHYTPEHHMM: YXOM (MOAYKPYKHbIM KaHanom NabupuHTa).

KocTHble  pbiBbl  pasjgenbHomonbl. Y caMOK  — MapHble  AUYHMKM,
y CaMUOB — MapHble cemeHHUKU. ONO0TBOPEHNE, KaK NPaBuMIO, HapyXHoe.
lpouecc MeTaHNA UKPbI U CEMEHHOM WUAKOCTU B BOAY Ha3blBaeTCA HEPeCTOM.
Bbiluezume U3 ONN0A0TBOPEHHOM UKPUHKM IMUMHKIA, CHAaYaia NUTaloTCA 3a cyeT
KE/ITOYHOTO MeLLIKa, @ 3aTeM — OHOKNETOUHbBIMI BOAOPOCAAMM U NPOCTEMLIMMM.
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MNpetepnes pag i, nf TCA B Ma/ibKa, TeNo KOTOporo
NOKPbITO Yellyeit.

K knaccy KocTHble pbibbl OTHOCATCA:

1. OceTpoBble. /1Al HUX XapaKTepeH XPALLEBOM CKe/ET, TeNo MOKPbLITO NATHI0
PAZAMM KPYMHBIX KOCTHBIX NNAcTUH. Mpe/cTaBuTeNu: oceTpbl, Genyru, crepasam
v ap;
2. lBosiKogplwalMe  pbibbl  MOrYyT AblWaTb PAcTBOPEHHbIM B  BOAe
KMC/IOPOAOM M aTMOCHEPHBIM BO3AYXOM, A/ YETO Y HUX UMEIOTCA Nerkie —
rOMO/IOMM_M/aBaTeNbHOrO My3biPA, XOP/a COXPAHACTCA B TEYEHME BCEM XKU3HM.
ABCTPanUiCcKuii porosy6 1 appuKaHCKUI YeLyYaTHUK.

3. Kucrenepsle pbibbl. M3 cOBpeMeHHbIX KMCTENepbIX M3BECTHa NaTUMepUs.
CKeneT COCTOUT B OCHOBHOM M3 XPAla, COXpaHWnack v xopaa. MnasaTenbHbiit
ny3bipb passuT cnabo.

4. KoctucTble pbibbl 061a4at0T Pa3BUTLIM KOCTHBIM CKeNeToM. HacuuTbiBaloTca
oKono 40 OTPAAOB: CenbaeobpasHble, N0COCEBbIE, KAPMNOOBPasHbIe, TPECKOBbIE
(HaBara, nuKkwa) u ap.

Knace Xpsimesbie puiob
K knaccy Xpsiesble pbiGbl OTHOCATCA NPEACTAaBUATENN OTPAAOB aKy/l U CKAToB.
OHM UMEIOT XPALLEBO CKeneT. YKabepHbIX KPbILLEK HET, a C Kaw /101 CTOPOHbI Tena
OTKPLIBAOTCA HaPY3Ky 5-7 abepHbiX Lienei.

Kanace 3emuosonnbie (Ampudnn)

3T0 BOAHO-HAa3eMHble JKMBOTHble. OHM MMEIT [Be Mapbl KOHEYHOCTEW,
COCTOALNX M3 TPEX OTAENO0B.

OTaenbl NepesjHIX KOHEYHOCTeI!:

* nnevo,

* npeanneybe,

® KUCTb.

OTAenbl 3aHUX KOHEYHOCTEN:

* 6beapo,

* r0NeHb,

* crona.

KucTb 1 CTOna 3aKaHYMBAlOTCA NajbUamu. Pa3sMHOXeHMe W passuTMe
3@MHOBOZAHbIX CBA33aHO C BOAHOM CPesoW. 3eMHOBOAHbIE — XONOAHOKPOBHbIE
KMBOTHbIE, MHTEHCMBHOCTb OBMEHa BELLECTB Y HWX 3aBUCUT OT TEMMEPATYpbl
OKpysKalolLen cpespl.

Otpsin BecxBocThie 3eMHOBOTHbBIE

K oTpAaay OTHOCAT nArywek 1 xab. x Teno KOpoTKoe 1 LMPOKOE, Y B3POCAbIX
$OpM HeT XBOCTa. 3aAiHMe KOHEYHOCTU A/IMHHEe NepeAHNX 1 Bosee PasBuTbl, T.K.
CcnysKaT 4aa oTTa. npu n un . Mexzay nanbLamm 3agHux
KOHEYHOCTel eCcTb nasaTe/ibHble NepenoHKU. Teno NoapasAenaerca Ha roaosy
v Tynosue. Llen He BbipaeHa. Ha yToNILEHHON ronoBe pacronoeHbl HO3APY,
coobLLaloLLMecs C POTOBOI MOOCTLIO. Yepes HMX NPK AblXaHMM BO3AyX nonaaaet
B POT, a 3aTem B fierkue. [Nasa CHabXeHbl NOABUNKHLIMKU Bekamu. Mo3aau
133 Pacno/ioXeHbl OPraHbl CAyXa, COCTOALME M3 CPEAHEro yxa, 3aKpbiToro
6apabaHHOM NepenoHKOMN, 1 BHYTPEHHEro yxa — C/yXOBOM Y/JIUTKM, B KOTOPOM
pacnonokeHbl CNYXoBble peuentopel. B cpeaHem yxe pacnonoseHa oaHa
C/lyX0Bas KOCTOUKA, MHOFOKPATHO YCW/IMBAIOLLAA 3BYK.

Ckenet umeert 6 otaenos:

1. yepen,

2. NO3BOHOYHMK,
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NoAC NepeaHUX KOHEYHOCTEN,
NoAC 3aHUX KOHEYHOCTEN,
nepe/iHm1e KOHEYHOCTH,
3a/]HME KOHEYHOCTU.

MoaBMXKHbIE KOCTM CKeneTa Cou/leHeHbl cycTaBamu. Mosroas uacTb
yepena MajieHbKas, 4YTO rOBOPUT O CNabom pasBUTUM MO3ra. MMO3BOHOUHMK
KOPOTKWA U COCTOUT M3 LWWENHOTO, TYNIOBUILHOMO, KPECTLOBOTO M XBOCTOBOIO
oTaenos. LLeiHbIN U KPEeCTOBbIM OTAE/NbI MMEKT BCEro MO OAHOMY MO3BOHKY,
UTO MO3BO/AET KMBOTHBIM HEMHOMO OMyckaTb ronosy. [oAca KOHeyHocTel
CNyaT AR NPUKPENIEHNA KOHEYHOCTEN K MO3BOHOUHMKY M obecneveHns ux
MOABMHOCTA. B COCTaB NOACA NepeAHMX KOHEYHOCTeN BXOAAT KAI0UMLA, BOPOHbA
KOCTb W MapHble 10NaTky, Ta3oBbli MOAC NPe/ACTaBAeH TPeMA Napami 31eMeHTOB:
NOAB3A0LIHOV, 10BKOBOI 1 CenaNMIUIHO#M KOCTH. [PYAHOM KNETKM Y 3eMHOBOAHbIX
HET, T. K. pe6pa HeiopasBuTLI.

MbileyHasn cucTema CAOKHEE, YEM Y PbiB, U COCTOUT U3 Pa3HbIX TPYMN MbiLLL,.
Y 6ecXBOCTbIX 3eMHOBOAHbIX Hanboee Pa3BMUThI MblLLLbl 33AHUX KOHEYHOCTEN.

[lbixaHue OCYILECTBNACTCA Yepes BAaXHYI0 KOXY U nerkue. [N yBnawHeHus
KOXWU KOXXHbIMM Kenesamu BblAeNnsaeTca Camsb C ﬁaKTepMU.mJ.HbIM CeKpeTom.
BAOX M BbIAOX MPOMCXOAUT B pesynbTaTe COKpalEeHUs W paccnabnequs
6pIOLWHOM MYCKyNaTypbl. Pa3BuTE HACTOALMX NETKUX MPUBEO K YCAOKHEHUIO
KPOBEHOCHOM CMCTEMbl M TMOABAGHMIO BTOPOTO Kpyra KpOBOOGPaLeHMs.
B CBA3W C 3TUM YCNOMHWIOCH M CTPOEHME CEPALa, OHU CTaN0 TPeXKamMepHbIM
(nBa npeacepana u xenyaodek). Kposb B xenyaodke cmeweHHas. Mo manomy
KPYry KpOBOOOpaleHWA BEHO3HAaA NOPUMA KPOBU ABUXKETCA W3 HKeNyAouKa
cepaua K, NIerKMM, BO3BPALLAeTCA B /IeBOe npeacepane, oborauieHHas
KMCNOPOAOM. [lanee MOCTYNaeT CHOBa B ¥KE/YA0UEK, CMELNBAETCA C BEHO3HOM
KPOBbIO M BbIOPaCbIBAETCA Yepes apTepuu K opraHam no GosbWomy Kpyry

p ! Yucroit aptep! 01 KPOBbIO CHABKAETCA, TONLKO MO3T.

aunpw

JIArymku

K opraHam BblfeneHna OTHOCATCA MapHble NOYKM U MOYETOUHMKM, MOYEBOM,
ny3bipb. MOYKM NO MPOUCXONKAEHMIO MEPBUYHbIE, MO PACMONOMEHUIO —
TYNOBULHbIE. M3 MOYEBOTO Ny3bIPA MOYa yAaNAETCA Yepes KNoaKy.

MuwesapuTenbHaa cuctema amdubmii BO MHOTOM CXOZHA C TakoBOW pbl6.
KUWeuyHWK 3aKkaH4YMBaeTCA KNoaKoM, KyAa BnajaloT NpoTokM Moyesoro nysbipsa
M nonosbix xenés. [lobbidy 6GecxsocTble 3eMHOBOAHbIE N0BAT C MNOMOLLbIO
JIMNKOTO A3bIKa W 3ar1aTbIBAOT LENMKOM. M1LLLel CNYKaT B OCHOBHOM HaceKoMble,
MO/IOCKM.

HepsHaa  cuctema  ampubuii  cocToMtT M3 Tex Ke  OTAEeNos,,
uTo U, y pblb, A0 MepeaHNii MO3r PasBUT CU/bHEE, B HEM MOXHO PasinyuTh
6onblwme nonywapua. MO3KEYOK, OTBEYAIOWNIA 33 KOOPAMHALMIO ABUKEHWA,
passuT cnabee, T.K. ABUKEHMA 3EMHOBOAHBIX HE OTINYAIOTCA pasHOObpasnem.
AmprEUM ABNAIOTCA PA3HOMOMBIMM, XKWUBOTHBIMM, ONNOAOTBOPEHME HaPYXKHOE.
CamKa MmeyeT B BOAY WKPY, Camel, OAHOBPEMEHHO BbiMyCKAaeT CeMeHHyIo
KMAKOCTb. O60104KA ONIOAOTBOPEHHON MKpbI HabyxaeT u ynnoTHsetca. Cpoku
pasBUTMA JIMYMHOK M3 WKPbl 3aBUCAT OT TemnepaTypbl OKpyXalowei cpesbl.
Ana ampubuii xapaktepHo passuTMe ¢ meTamopdo3om. JIMUMHKA NATYWKU —
rONI0BaCTUK MMeEeT HapyHble abpbl, 0AUH Kpyr KpoBoOBpalleHus, HoKosyio
nunmg 1 XBOCTOBOW MNABHMK, YTO YKa3biBaeT Ha MPOUCXOKAEHNE 3EMHOBOAHbIX
oT pbib.

K oTpagy XsocTaTble 3eMHOBOAHble OTHOCAT TPUTOHA, CanamaHapy u Ap.
OHM MMeloT PasBUTLI XBOCTOBOI OTAEN B MO3BOHOYHMKE. Y MHOTUX BHYTpeHHee
0N/I040TBOPEHME. B OCTaNIbHOM OHM CXOXKM C APYTMMM 3eMHOBOAHBIMM.
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Kunacc Ipecmpbikarommecs (Pentumnn uian I'ajpr)

BONbWWHCTBO PenTUANii — Ha3emHble JKMBOTHbIE, HO HEKOTOpble BUAbI
obuTaloT B Boge (MOpcKMe uepenaxu, 3men). Teno KMBOTHBIX, KaK Npasuso,
pasjeneHo Ha ronosy, TYOBUWE W XBOCT W MOKPBITO POrOBbIMM YellyiKam
VAW LNATKaMM, 3L X o1 KOTO BO3/IEMCTBUA U BbICHIXaHNA.
Takoil NOKPOB MelwaeT pocTy Tena. Mo3Tomy HeKOTOpble MpecMblKatoLmecs
nepuoanyeckn InHAIT. Koa penTuauii He umeeT xenes u abconioTHO cyxas,
OHa He y4acTByeT B AblxaHWW. Ha ronose pacnonoxeHbl rMasa ¢ ABYMA BeKaMu
M MUraTeNbHOW NepenoHKoi (TpeTbe BEKO). Y 3Mel BEKU CPOCUCh U CTanu
npo3payHbiMu. [03aAu a3 HaXoAATCA OPraHbl CAyXa, COCTOALLME U3 BHYTPEHHETO
1 CpeaHero yxa.

CKe/eT MMEeT Te e OTAE/bl, YTO U Y 3eMHOBO/HBIX. [TO3BOHOUYHMK BK/IlOYaeT
Pa3BUTBLINA LWEHHBIA, rPYAHON, MOACHUYHBIN, KPECTLOBbIA M XBOCTOBOW OTAE/bI.
TpyAHoit oTAEN NO3BOHOYHWKA 0BPasoBaH NO3BOHKAMM C PasBUTLIMM pebpamn
W TPYANHON. TpyAHaR KNETKA 3alUMLLAET BHYTPEHHWE OpraHbl OT MOBPEKACHHS.
Y 3Meit, B CBA3N C WX CNOCOBOM MepemelleHus, HET TPYAHON KAETKN
1 KOHe4HoCTell. Y yepenax pe6pa cpacTaioTca ¢ naHuMpem. B naeuesom nosce
NPECMbIKAIOLMXCA COXPAHACTCA BOPOHBA KOCTb. Mneuesble 1 6eapeHHble KOCTh
pacronaraloTcA napannenbHo NOBEPXHOCTM 3emAu, MO3TOMY Teno npornbaetcs
1 BO/IOUMTCA MO 3em/e (Kpome Yepenax v 3mei).

NuieBapuTenbHas WU BbIAENUTENbHAA CUCTEMbI CXOAHbI C  TaKoBbIMM
Y 3eMHOBOAHbIX. BO PTy Y MPECMbIKAIOWMUXCA eCTb A3blK (OpraH OcA3aHMA
1 BKYCa) W C/IIOHHbIE 3Kefe3bl. MHTEHCUBHOCTL 0BMEHHbIX MPOLIECCOB PenTUAMit
3aBMACMT OT TemnepaTypbl OKpyaloweil cpeapl. Jlerkue npecmbikatouimxca
XOPOLIO Pa3BUTbI, OHU MMEIOT AYEMCTOe CTPOEHME, yBeNnuMBaloLLee Naowazb
rasoobmeHa.

[lpixaHue  npoucxoaut  6narojaps  M3MeHeHWio  obbema  rpyAHoi
KNeTKW, B pesyibTaTe COKPAWEHWA AbIXaTe/bHbIX Mbllil, Bosayx nonagaet
Yepes HO3/1pu B POTOBYIO MO/IOCTb M OTTY/A B TPaxeto 1 BPOHXM, a 3aTem B N1erKue.
Bo3ayxoHOCHble NyTy (BpoHXM 1 Tpaxes) TCA B CBA3N C YA/ wewu.

OnnogoTBOpeHne 'y  PenTUAMi  BHyTpeHHee. B opraHusme camku
pa3BuMBalOTCA ANLA, KOTOPbIE OTKNAAbIBAIOTCA Ha Cylwe. 3apoablw passuBaeTca
3a CYET MUTATe/IbHbIX BELIECTB AMLA W BLIXOAUT Hapysy MPUCMOCOBAEHHbIM
K CAMOCTOATE/IbHOMY CYLLLECTBOBAHMIO.

Knacc MpecmbiKaloLecs BKIOYAET TPU OCHOBHBbIX OTPAZA:

* YewyiyaTble (ALEpULpI, 3Mew, BapaHbl, arambl),

* Yepenaxu,

* Kpokogunsbl.

Kunace Ituusi (Iepuatbie)

MNTMUbl — BbICOKOOPraHW30BaHHbIE MO3BOHOYHblE. WX Teno MoKpbITO
nepbAMM, NepeaHne KOHEYHOCTU BUAOU3MEHEHDI B KPbl/bA. IMEIOT NOCTOAHHYIO
TemnepaTypy Tena, KoTopas 06ecrneynBaeTCca MHTEHCUBHBIM OBMEHOM BelecTs.
MLl 0671343K0T CAOKHBIM MHCTUHKTMBHbBIM NOBEAEHUEM. V13BecTHO oKono 9000
BU/0B NTUL.

Mtvubl OTAMYHO npucnocobneHbl K nonety: Teno obTekaemoin ¢opmbl,
obneryeHHbIit CKeeT, BO3AyLUHbIe MELWKM B NeTkux 1 Ap. Ha ronose nruy, ectb
napa mas, nosazy KOTOPbIX PacMO/OMeHbl OpraHbl CAyxa. [Masa 3auwuiieHs!
[ONONHUTE/IbHBIM TPETbUM BEKOM. MTULbI 0613AaI0T OYEHb OCTPbIM 3peHMEM.
VX0 COCTOMT U3 Tpex OTAENOB: HapY¥KHOTO, CPEAHEro W BHyTpeHHero. Yentoctn
BbITAHYTbI B K/IOB M OJETbl POTOBbIM MOKPOBOM. POpMa M pasmepbl K/ioBa
3aBUCAT OT XapakTepa ynotpe6aaemoi nuuin. B K1l0BE PasnMyaloT HaaK/ioBbe
(BepXHAA 4acTb) U NOAK/IOBbE (HUKHAA YACTb).
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MepbeBoit NOKPOB NTUL, COCTAB/IAIOT KOHTYPHBIE U NYXOBbIE NepbA. KOHTypHbIe
nepbA UMEIOT MPOUHbINA CTEPIKEHb, HUKHAA YacTb KOTOPOTO (OYWH) MOrpyxeHa
8 KOXY. LLIMpoKan YacTb nepa — Onaxano coctout u3 6opo/oK 1-ro v 2-ro NopaaKa,
cuenneHHbIX Mexay coboii Kproyoukamu. Cpeaun KOHTYPHBIX Nepbes pasnuyaot
pynesble, yyacTsylolMe B yNpaBieHWU NOAETOM, M MaxoBble, obpasyiouine
NOBEPXHOCTb Kpblibes. 0g KOHTYPHbIMM MepbAMM PAcroNOKeHbl MyXoBble,
MMEIOLLME TOHKWIA CTep)KeHb 1 GOPOAKN nepBoro nopsaka. OHU CNocobCTByiOT
COXPaHEHMIO MOCTOAHHOM TeMnepaTypbi Tena.

Koxa nTWL  Cyxas, AWlWeHa JKenes. Y OCHOBAaHWA pPyNeBbIX Mepbes
pacnonokeHa oiHa KOMYMKOBAA Ke/esa, BbIAENAIOLAA MACAAHUCTYIO HKIUAKOCTb.
NT1Ua cMasbiBaeT elo nepbs, NPeAOXPaHAA UX OT HAMOKaHMA.

Kocti ckeneTa TOHKMe M NpouHble. MonocTn TpyBuaTbix KOCTeN 3anosHeHb!
BO3/lyXOM, 4TO 06s1eryaet noneT nTu, LLeiiHbIi 0T4en No3BOHOUHWKa 06pa3oBaH
60/IbIWMM  YMCIOM  MOABMMKHBIX MO3BOHKOB. [MOACHUYHbIE U KPeCTLOBblE
NO3BOHKM NPOYHO CPOCAMCH U CAIYXKAT OMOPON TynoBuLly. K rpyAHbIM NO3BOHKaM
npuKkpenaAloTcA  pebpa, 06pasya C rPYAMHOW rPYAHYIO Knetky. [pyauHa
MMEET BbIPOCT — KWJ/lb, K KOTOPOMY KPEMATCA rpyAHble Mbllilibl, NPUBOAALLNE
B [BV)XEHWE KPblabA. Yepen MMeeT AO0CTaTOMHO KPYMHYIO MO3rOBYIO KOPOBKY
C BO/ILLIMMM [Na3HULAMMN U BbITAHYTHIMI KOCTAMM YEKOCTEN, IMLWEHHbIMM 3Y608.

MNuueBapuTenbHas cucTema MWL, HauuMHaetca prom. [lanee nuuwia
nonagaet B rMOTKY, MULIEBOA U B €0 PacuMPeHHYIo YacTb — 306 (ocobeHHo
passuT y 3epHOAAHbIX). B 306e NWia pasmAryaeTcA M MOCTYNaeT B XKeNy/oK,
COCTOAUMIA M3 ABYX OTAENOB: XKENe3UCTOTO M MYCKYIbHOTO. B jxenesncrom
KeNyAKe  nuuWa  noABepraeTcA  AENCTBMIO  MUUIEBAPUTENbHBIX  COKOB,
a B MYCKYIbHOM — MepeTUpaeTcss C MOMOLULbIO MPOTIOYEHHbIX HEBObLINX
KaMeLLKOB. Y NTUL, COXPaHAETCA KN0aKa, KyAa NOCTynaeT HenepeBapeHHan nuua,
MOYa 1 NONI0BbIE NPOAYKTI.

Jlerkne NTUL, OTIMHaIOTCA COXKHBIM ry64aThim CTpOeHWeM. Bxoaalume B nerkue
6POHXM MHOTOKPATHO BETBATCA 1 3aKaHUYMBAIOTCA B NOIOCTAX, 8 HEKOTOPbIE, BbIAAA
13 Nerknx, paclumpatoTca, 06pasys Bo3aylwHble MewKu. Baarogapa 8o3ayiHbIM
MeLIKaM Y MTUL, OCYILECTBAAETCA ABONHOE AbIXaHWe, W BHYTPEHHME OpraHbl
OXNa[AIOTCA BO BPeMA noseTa. [lbiXaHWe OCYWECTBAAETCA pacluMpeHuem
M CyKEHUEM FPYAHON KNETKW NPW MOMOLIM MbILIL, NPUBAMNKAIOWMX TPYAUHY
K MO3BOHOYHMKY. B noneTe fpixaHue ocyuiectBasetca 6Gnarogaps B3maxam
KPbI/IbeB, NPY 3TOM BO3/lLLIHbIE MELKM PACTATMBAIOTCA, U B HUX NOCTYNaeT BO3/yX
U3 Nerkux. I'Ipm ONYCKaHWU KPbl/IbeB MELKN CHUMAKOTCA, U BO3AYX U3 HUX CHOBA
yepes NIerkne BbIXOANT HapyKy. Takum 06pa3om, KUCIOPOA ABAKAbl NOMIOLLAETCA
8 /IETKUX — MPU BAOXE U MPU BbIAOXE.

Y nTAY  4YeTbipexkamepHoe Cepaue, COCTOUT M3  ABYX Npeacepauit
M [IBYX JKe/y[0uKOB. JleBas MONOBMHA CEPAUA COAEPXKUT apTepuanbHylo
KpOBb, a NpaBas — BEHO3HYI0. [IBUXKEHME KPOBM MPOMCXOANT MO ABYM Kpyram
KpoBOOGpalleHna — Manomy W Gonbliomy, HUrAe He cMmewusaacb. OpraHbl
BbIAENIEHUA — MapHble MOYKM. OT HUX OTXOAAT MOYETOUHWKM, MO KOTOPbIM
Mo4a nocTynaer B Kaoaky. Mo4YeBOil My3bipb OTCYTCTBYET, YTO OBAeryaer Bec
nTUL B nonete. fONOBHOM MO3M MMEET CUBHO Pa3BUTbIE MO3XKEUOK 1 Gonblune
nonywapua (ocobeHHo 3puTenbHbie Byrpebl), YTo 06ycnoBAeHO 6onee COKHBIM
nosezieHMem NTuL.

MTMUbI Pa3aenbHONOALI. Y CaMUOB NapHble CeMEHHMKM, a Y CaMOK — OAWH
ANYHUK. OT NONOBbIX KE/E3 B KN0aKY TAHYTCA CEMANPOBOAbI UM ANLEBOA. ANua
CO3peBaloT M NpuobpeTaloT 060/104KM, NOCTENEHHO NPOABMIanCL Mo ANLEBOAY
camKu. fIILO COAEPXKMT KENTOK C GONbLIMM 3aNacom MUTATe/IbHbIX BELLECTB,
OKPYKEHHbIN KMAKUM BeNKoM M WM3BECTKOBOW CKOp/ynoit. Ckopayna umeet
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nopbl, Yepes KoTopble cBO6OAHO NPOXOAMUT BO3AyX. CHapyXKM CKOp/yna NoKpbita
TOHEHbBKOW MNIEHOUKOM, 3aLMLIaIoLLeH OT NPOHUKHOBEHMA B ANLIO MUKPOBOB.

Ha paHHUX CTaauAX pa3BUTUA 3apO/bill NPOABAAET CXOACTBO C PENTUAUAMM
M APYrMMM HU3LWMMM NO3BOHOUHBIMM, YTO roBOPUT 06 WX poacTse. Ha Gonee
NO3/IHMX CTaAMAX PA3BUTUA 3aPOABILL NPUOBPETAET NTUYbLK YepThl. B 3aBUCUMOCTH
OT YPOBHA Pa3BUTUA PA3NNYAIOT BbIBOAKOBbIX M FHE3/0BbIX NTEHLOB. Mepsble
BbUIYN/IAIOTCA OMyLIEHHbBIMM, 3PAYUMM, CNOCOBHBIMM CAMOCTOATENLHO NUTATLCA
M CneAoBath 3a MaTepblo. BTOpble MOABAAIOTCA HA CBET CAEMbIMM, [OMbIMM,
HECNOCOBHBIMM MUTATbCA CAMOCTOATENLHO.

B oTMuMe OT penTunuii, NTUUbI ANA BbiBEAEHMA NMTEHLOB HaCUMMBAIOT
Alua. Aiua HacuxMBaeT OaMH W3 poauTeneil uau oba nonepemeHHo. Bce
NTULbI 3a60TATCA O NOTOMCTBE: HAaXOAAT A/IA HEro KOPM, COTPeBaloT, 3aluuLaioT
OT XMLHWKOB 1 0BYYaIOT /1eTaTh MTEHLOB.

MHorue BuAbl MTUL, BeAyT Kouylowmi 06pas sKM3HM B MOMCKAX KOpMa,
a HeKoTOpble BUAbI COBMPAIOTCA B CTau M y/NeTaloT OCeHblo B Gosee Ternble
Kpan Ha 3UMOBKY, Ka/yio BECHY BO3BPALIAACh B CBOW rHe3A0BbA. Takux NTuL,
Ha3bIBAIOTCA NePeNeTHbIMM.

OcHoBHbIE OTPSAbI NTHI

KypuHble WUMEIOT CUAbHbIE HOTW, KOPOTKME LWMPOKME KPblibA, KOPOTKMUM
CUNbHBIA K/IOB, BbIBOAKOBbINA TUM MTEHLIOB; NOAET TAMeNbIA; 06UTaloT B Necax,
cTensx v NycTbiHAX (TeTepes, pAGUMK, MHAENKA).

Bogonnasaioue NTALUBI MMEIOT HOTM C NiaBaTelbHbIMW NepPenoHKamu,
HECKOJ/IbKO OTCTaB/IEHHbIE Ha3a/, YNOLLEHHBIN K/IOB, C NOMEPeYHbIMIA POTOBbIMIA
3y6umKkamm, 06pasyloWUMI LieAnsIbHbIM annapat, NoTHOe OnepeHue; passuTa
KOMUNKOBAA }KeNe3a; NTEHLLbI BbIBOAKOBbIE (YTKM, rycH). [IHEBHbIE XMLHBIE NTULLbI
MMEIOT HOTU C BONBLIMMM OCTPBIMM KOTAMM, U3OTHYTbIN KPIOYKOBMAHBIN K/1I0B;
NTeHUbI rHe3A0Bble (ACTpebbl, COKOAbI).

HOUHbIE XMLHWKN MMEIOT HOTM C OCTPbIMM 3arHyTbIMW KOTTAMM, 3arHyTblit
KMIOB, MAKOE pbIXIOE OnepeHue, oBpalieHHble Bnepes [nasa; NTeHUp!
rHe3/0Bble (COBbI, GUANHBI). CTEMHbIE MTULLI MMEIOT XOPOLIO PasBUTbIe HOTW,
AMHHYIO LIEIO; MTEHLib! BbIBOAKOBbIE (CTpaychbl, Apodbl).

MTULbI OTKPBITHIX BO3/YLIHBIX NMPOCTPAHCTB OTAUYAOTCA BbICTPLIM W NIErKUM
NO/IETOM, UMEIOT Y3KME KPbI/IbA U Pa3ABOEHHbIM XBOCT (CTPUXKM, NACTOUKM).

1. NTuubl 6010T U Nobepexunii UMelT [/IMHHbIE TOHKUE HOMU U LWelo,
6onbLO KAOB; Nyx crnocobeH nf TbCA B HEC # MOPOLUOK,
KOTOPbI BMECTe C KMUPOMOAOGHLIM BELIECTBOM KOMYUKOBOI Kenesbl Aenaet
HENPOMOKaeMbIM NEPLEBOV MOKPOB (Lianu, aucTel, Bbink).

2. BopobbuHble — Ha HOrax nepebliii naneu, obpalieH Hasag; CTpoeHue
KpbiNbeB M K/Nl0Ba pasHOOGpasHble; MTeHLbl rHeszoBble (BOpobbM, Apo3apl,
YKaBOPOHOK).

3. [iaTnosble — ABa NanbUa Ha Horax oBbpalueHbl Hasag, ABa — Bepes; XBocT
NOAOTHYT U CAYSKUT ONOPOIA NPY BEPTUKA/IbHOM MOCAZKe Ha CTBON epesa; K/IoB
[0N10TO06Pa3HbIN.

Knace Muexonnraiomue (3sepn)

MrekonuTaiolme — TENNOKPOBHbIE MO3BOHOYHbIE KUBOTHBIE C Pa3BUTLIM
BO/IOCAHBIM MOKPOBOM W BCKapM/MBAlOWME CBOMX [AETEHbIWEH MOMOKOM.
Cepaue y HUX YeTbipexkamMepHOe, XOPOWO PasBuUTa LEHTpanbHaA HepBHas
cuctema. [11A 3TOrO KNacca XapaKTepHO KMBOPOXAEHUE 1 3a60Ta 0 noTomcTse.
BO/IbLINHCTBO MAIEKOMMUTAIOLIMX — YETBEPOHOTME XKMBOTHBIE, y KOTOPbIX TY10BULLE
BbICOKO MOAIHATO Haj, 3em/ieii, @ KOHEYHOCTM PacnonaraloTCca nog TyN0BULIEM.
Takoe cTpoeHue Tena crocobereyet 6onee c omy i 0
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MX Mo cywe. Y MNEKOMUTAIOWMX XOPOLWO BbIPAaXeHa Les, YTO Mo3sosAeT
roN0Be MMeTb BONbIIYIO CTENEHb MOABUMHOCTU. BONOCAHON MOKPOB Ha Tene
HEOo/HOPOAEH. MOALIEPCTOK — MATKIUI TOHKNI BOOC, HE MMEIOLLMIA BONOCAHDIX
JIYKOBULL B KOME, CNYMAWWA ANA coxpaHeuus Tenna. OcTb — rpy6biit Bosoc,
3alUMLAIOWMIA TENO OT HaMOKaHMA M MOBPEXAEHNIA U UMEIOUMI BONOCAHbIE
JIYKOBMUbI B KOXE. BONIOCI COCTOAT M3 POroBOrO BewWecTsa, Kak nepbA MUl
W YEWYMKM Y NPeCcMbIKIOWMXCA. POroBbIMI 0BPa30BaHUAMMU ABNAIOTCA KOITH,
HOITM, KoMbiTa M pora. Koxa 3Bepeit 31acTUyHa U UMEET Ca/ibHble W MOTOBble
»enesbl. MoTOBbIE Kene3bl BbIAENAKT MOT, CXOAHBIN MO XMMUYECKOMY COCTaBY
© MoYoii. MoT, cnapAAck, NPeJoXpaHAET TeNo OT neperpesa. MeuyHble xenesbl
€CTb TOILKO Y CAMOK 1 ABAAIOTCA MPOMU3BOAHBIMM NOTOBbIX Xesle3.

B BA3M C NPUCNOCOBAEHMEM K NEPeABUKEHNIO B Pa3HbIX CPesiax KOHEYHOCTH
Y MIEKOMUTAIOWMX UMEIOT pasHylo $Gopmy. Hanpumep, y KUTOB U AenbGUHOB
KOHEYHOCTU M3MEHEHbI B 1aCTbl, @ Y IETYUYMX MbiLLE — B KPbl/bA. PaCnoNoKeHHble
BO PTY MAEKONMUTAIOWLMX 3yBbl AUdEPEHLNPOBaHDI Ha Pe3Lbl, KbIKM 1 KOPEHHble
3y6bl. CBEPXy OHM MOKPbITbI 3MaNblo. [Nasa WMEIOT BEKW C PecHULamu.
MuraTenbHan nepenoHka (TpeTbe BeKo) HesopassuTa. 3peHne passuTo crabee,
yem y N, OpraHbl Clyxa COCTOAT W3 HaPY)XHOTO yXa, YNaBANBaAIoOLLErO 3BYKM
C NOMOLLYBIO YLWIHOM PAKOBUHbI, CPEAHErO yXa 1 BHYTpeHHero. Cnyx u 06oHAHMe
XOPOLLO Pa3sBUTLI MOYTK Y BCEX MAEKOMUTAIOWMX. OpraHbl OCA3aHWA HaXOAATCA
Ha KOXe. DTy po/ib BbINONHAIOT BMBPUCCHI — /JIMHHbIE HKECTKME BONOCHI,
pacnonoxeHHble Ha 6poBsX, Liekax, NoAGopoaKe U rybax.

CKeneT MIeKONMUTAIoOWMX UMEET HECKO/bKO OTAenos. B weitHom otaene
npenmyLiIecTBEHHO 7 MO3BOHKOB, B rpyAHOM oTaene -12-15 nO3BOHKOB
¢ pe6pamu, 06pasyioLMmMi rpyAHYIO KNETKY. MaccuBHbIE MO3BOHKM NOACHUYHOMO
0oTAeNa MOABMMKHO COYNeHeHbl mexay coboi (2-9 nossoHKos). KpecTuosbiit .
OT/Ie/ CPACTAETCA C KOCTAMM Ta3a (3-5 MO3BOHKOB), @ YAC/IO MO3BOHKOB XBOCTOBOTO
OT/AIeNa 3HauNTENbHO BapbMpYeT. 0AC NepeiHNX KOHEYHOCTEl COCTOMT U3 NoNan»
M K04MLL. Y MNEKONMTAIOWMX XOPOLIO Pa3BUTLI MbilLLbI CTIMHbI, HOT W NOACOB
KOHeYHoCTeil.

TMocne NpornaTbiBaH!A MULLA ABUAKETCA MO NULLEBOAY B KENYAOK, [Ae HaunHaeT
nepesapuBatbeA. Y BGOMbLIMHCTBA MIEKOMUTAIOWMX HKEAYAOK OfHOKAMEPHbI
(KpOMe BauHbIX). B €ro CTeHKax HaXxOAATCA enesbl, BblACNAIOWINE KeNYA0UHbIN
COK. KMIEYHUK MO/pa3aenseTca Ha TOHKUI W TONCTbIN OTAenbl. B HauanbHOM
oTAene TOHKOW KWILKM (ABEHaAUATUNEPCTHON KUWKe) nuuw@a nojsepraetca
00paboTKe COKaMU NOAXKENYAOYHOW Kenesbl U nedeHu (Kenub). B TOHKOM
KULWEYHUKE MPOUCXOAUT BCAaCbiBAHME MUTATE/IbHBIX BEWECTB M3 KMLWEYHWUKA
8 KpOBb W IMMy. OCTaTKN HenepeBapeHHOM NULM YAANAKOTCA Yepes aHanbHoe
OTBEPCTME, KOTOPbIM 3aKaHYMBAETCA NPAMARA KUWKa. [lpIXaHWe /ero4Hoe,
BAOX W BbIAOX CC cAa 3a Cyer pebepHbix Mol U Anadparmbl —
MYCKY/INCTO NeperopoaKn Mexay rpyaHON 1 6PIoWHOM NONOCTbIO.

Cepaue MNeKonuTalLWMX YeTblpexkamepHoe, Kak Yy NTUl, W BeHO3Has
KPOBb HE CMELWBAETCA C apTepuasbHON. KpoBb ABMXKETCA MO ABYM Kpyram
KpOBOOGPaLLEHNA.

OpraHbl  BbIAENEHMA  MEKOMUTAIOWMX ~ —  BTOPUYHbIE  MOYKM,
MOYETOYHWKN M MOYEBOM My3bipb. A30TcoAEpXKaluMe NpodykTbl MeTabonmama
OTOUNLTPOBLIBAIOTCA W3 KPOBW B MapHbIX Moykax, 60608uaHoON dopmbl. Moua
COOMPaeTcA N0 MOYETOYHMKAM B MOYEBOI My3bipb. KNOaKM y MAEKONUTaoWmX
HET, XOTA Y NepBO3BEPeN OHa elLle COXPaHMAACk.

CoBeplIeHHOe CTPOEHWE KPOBEHOCHOW, _/bIXaTeNbHOM, BbIAEAUTENbHOM
M ApyrMX  cucTem obecneunBaeT BbICOKWN YpOBEHb OBMeHa BeliecTs,
4TO CNOCOBCTBYET NOAAEPIKAHMIO TEMNEPATYPbl TeNa Ha ONpeaeNeHHOM YpoBHe
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(37-38° C). HepsHas cucTema UMeeT CNOXKHOe CTpoeHue. OCOBEHHO CUNbHO
passuTa KOpa roI0BHOTO MO3ra.

ONOA0TBOPEHUE Y MIEKOMUTAIOUMX BHYTPEHHEE M MPOUCXOAMUT B NapHbIX
ANLEBOAAX, KyAa W3 AWYHWKOB MOCTYNAlOT ANLEKNETKU. Y NAaLeHTapHbIX
MANEKOMUTAIOWMX 0nN00TBOPEHHaA ANLEeKneTka npukpennsetca
K CTEHKam 0COBOro MbILWEYHOrO OpraHa — MaTKW, rae W NPOUCXOAMUT passuThe
3apogpla. B MecTe MpUKpPenneHus 3apofbila K CTeHKe maTku popmupyercs
nnaleHTa — /eTCcKoe MECTo, [Ae KPOBEHOCHbIE COCY/Abl MaTepy COnpUKacalTes
C KPOBEHOCHBIMM COCYAaMW 3apojplia. Yepes KpoBb OT MaTepu 3apogpill
no/y4aeT nuTaTe/lbHbIe BELLEeCTBa, KUC/IOPOA U YAANAET NPOAYKTbI MeTabon3ma.
Taknm 06pasom, Byayuinit eTeHbill HaeHO 3alumlieH MaTepblo 1 obecneyeH
nuUTaHMeM, HeOBXOAMMBIM AR €ro PasBUTHA.

CoBpemeHHble MAEKONUTAIOLME NOAPA3AENATCA Ha 19 OTPAA0B.

Bakueiimme oTpsIbl MIEKOMHTAIOMHX

* HaceKomoAaHbIE UMEIOT CPeAHME UM MEe/IKME Pa3Mepbl TeNa, OHOTUMHbIE
1 ocTpobyropyatbie 3y6bl, BbITAHYTbINA B XOGOTOK NepeAHUit KOHeL, ronoBbl (KpoT,
eX, 3emnepoiika).

© PYKOKpbI/ble UMEIOT BUAOM3MEHEHHbIE B KPbI/IbA NEPeAHNE KOHEYHOCTH,
TOHKME W JNerkMe KOCTW, KWib Ha rpyauHe, cnaboe 3peHue; B nonete
OHU OPUEHTUPYIOTCA C NOMOLLBIO YIbTPA3BYKa; Ha 3UMY BNAZAIoT B CIAYKY (yiuaH,
KOXaH, pbhas Be4epHULa).

o TPbi3yHbl WMEIOT TeNo MeNKMX WM CPeaHUX PasmMepos, CUAbHO
passuTble, NOCTOAHHO PacTyliMe pesiibl; 061a4alT 6ONbLWON NNOA0BUTOCTLIO;
ANA MHOTWX XapaKTepeH [AJIMHHBIA KUWEYHUK C CUAbHO PasBUTOM CAemnoi
KULLKOM; MPeMMyLLeCcTBEHHO TpaBoaaHble (6enka, 606p, CycamK, MbiLum, KpbiCbl).

* 3aiilleobpasHble MMeIoT ABe Napbl Peslos, pasmepbl Tena HeGonbline
(3aAu, KpOAWK, NULLyXa).

* XWLHbIe MMEIOT XOPOWO PasBuTble KAbIKM W XWlHble 3y6bl, XOpowwo
pasBUTLI NepeaHUi MO3r; MUTAKOTCA MPEUMYLLECTBEHHO MUBOTHOM nuLied
(BONKM, MeaBeam, KyHULbI, TMI’pr).

¢ JlacToHOTMe BONbIIYIO YaCTb KWU3HM MPOBOAAT B BOAE, PAa3MHONKAIOTCA
M NMHAIOT Ha Cyllle; KOHEYHOCTU BUAOM3MEHEHbI B N1aCTbl (MOPX, TONEHb,
MOPCKOW KOTUK).

* Kutoo6pasHble }MBYT B BOAE, MMEIOT Te/I0 KPYMHbIX Pa3MepoB; nepeaHne
KOHEYHOCTW BUAOMU3MEHEHbI B N1aCTbl, @ 3aHUE — OTCYTCTBYIOT; NEPeABUraloTCs
C NOMOLLBIO MOLLHOTO XBOCTa; PasinyaloT 3y6aTbix KMTOB (KAalanoT, AenbduHbi)
M yCaTbIX KUTOB (CUHMIA KUT).

 TMapHOKOMBITHBIE UMEIOT TE/IO CPEAHMUX UM KPYTHbIX PA3MEPOB, A/IMHHbIE,
OKaH4MBaloLNeCA YETbIPbMA NaNbLAMI HOTU; BTOPOIA M TPETUIl Na/bLibl PasBuTbI
CUNbHEN U UMEIOT Ha KOHUax KonbiTa. PasnunyaloT KBayHbIX MNapHOKOMbITHbIX,
KOTOPbIE BTOPUYHO MEPENKEBLIBAIOT MULLY U UMEIOT MHOTOKaMEPHBIM enyaoK
(KOPOBa, N10Ch), U HEKBAYHBIX UM CBUHOMOAOGHDIX, UMEIOLNX MACCUBHOE TeNo
C KOPOTKMMM Horamu (kabak, Geremor).

* HenapHOKOMbITHbIE MMEIOT KpyMHble pasmepbl Tena, HeuetHoe 4Mcso
NanbLEeB C KOMbITaMy; y HEKOTOPbIX CW/bHEe Pa3BWT TpeTwit nanel (nowaap,
ocen, 3ebpa).

¢ Mp1maTbl MMEIOT pPas/dHble Pasmepbl Tena, CUAbHO Pa3sBUTYIO Kopy
60MbWKMX NONYWAPUIA, a3a, HanpasieHHble Brepes, Ha MNanbLax HOMM,
60NbIWON  Nanel, KUCTU NPOTMBOMOCTABAEH OCTalbHbIM Najiblam; camoe
MHOTO4MUC/IEHHOE CEMEICTBO — MapTbilKOO6pasHble, KOTOPOE BKKOYAET MaKak,
NaBMaHoB, MapTbIlLEK; K OTPAZY OTHOCATCA W YeN0BEKOOBPa3Hble 06e3bAHbI.
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DBOIIOUHSA KHBOTHOTO MHPa

Mon 3Bo/IOUMENi MNOHMMAIOT HEOBPaTMMOe — MCTOpPUYEcKoe —passuTie
OpraHU4eckoro MiUpa C MOCTENEHHBIM €ro YCAOKHeHNeM. POopMbl KUBOTHBIX
TaK e MEHANUCb Ha 3emne, Kak $OPMbl PacTeHUi W APYrvX OpraHU3moB.
[loKa3aTeNbCTBOM 3TOMY C/Y)KAT HaXOAKW ManeoHTonoroB. Mpu  packomnkax
8 PA3/INYHBIX N/1aCTaX 3eMHOW KOPbI HAaXOAMNM OKaMEeHE/bIX )KUBOTHBIX, UX KOCTU
1 Lie/ble CKeNeTbl, KOTOPbIe YKa3blBav Ha TO, YTO XKMBOTHBIE TEX NEPUOZ0B CUNLHO
OT/INYANNCH OT COBPEMEHHbIX }KMBOTHBIX. MPU CPABHEHNM CTPOEHWA Pa3NYUHBIX
JKMBOTHBIX BbIABUINCH MPU3HAKM CXOACTBA MEXAIY HUMM, CBUAETENbCTBYIOUIME
06 MX poAcTBe. BbIABAEHO, YTO MO3BOHOUHBIE KMBOTHBIE MMEKT OBLWMA NaaH
CTPOEHMA, OIMHAKOBbIE CUCTEMbI OPraHOB, PAasHOM CTEMEHU CNOXKHOCTU. Takum
06pa3’om, CpaBHUTE/IbHAA aHATOMMA TaKKe CBUAETEbCTBYET 06 MCTOPUYECKOM
PasBUTMM KMBOTHOTO Mmpa

Bonbwoe npeacr: 7 y4eHbIX 0 XMBOW Npupoae
MMeeT Hayka 0 3ap0[:\bILueBOM PasBUTUM KMBOTHBIX — 3MBpUOOrMA. Ha poacTeo
M NPOMCXOKAEHME OT OBLIMX MPEKOB YKa3biBaeT MOPasUTENbHOE CXOACTBO
paHHWX CTaAuit PasBUTMA 3apOAbILLIEH XOPAOBbIX HKMBOTHbIX, Jake 3apoAblwa
yenoseka.

Jransl IBOJIIOUHH KHBOTHBIX

1. K nepsomy 3Tany OTHOCAT NOABNEHWE NEPBbIX OJHOKNETOUHbBIX }KUBOTHbIX,
OT KOTOPbIX MPOM30LAN CoBPpeMeHHble CapkoAoBble, HKryTukosbie, UHdysopuu,
CnopoBuKH.

2. OT APEeBHNX KONOHWA/bHbIX XKTYTUKOBbIX C FeTepOTPOGHBIM TUMOM IUTaHMUA
NPOM3OLWINN APEBHNE MHOTOK/NETOYHbIE [1BYCNOIHBIE OPraHN3Mbl, C HaPYXKHbIM
KIYTMKOBBIM 1 BHYTPEHHUM — MULLEBAPUTE/IbHBIMU CIOAMN.

3.[lanee B8 Xo4e 9BOMOLUNM  BOSHUKAW  TPEXCNOWHBIE  KUBOTHbIE,
npousoleAWwne OT  APEBHUX  MPUMUTUBHBIX  ABYXC/OMHBIX  SKUBOTHbIX.
OHM NPUOBPeNU MbILEYHYIO CUCTEMY M MapeHXUMy, KoTopble obecneynnu
CNOCOBHOCTL K NepesBumeHnio M GOPMMUPOBAHMIO  BHYTPEHHER cpeabl
opraHu3ma, ¢ 6onee coseplieHHbIM 06MeHOM BellecTs. K nepBsbiM TPeXcI0MHbIM
YKMBOTHBIM OTHOCAT TUMbI MIOCKMX U KPYT/IbIX YepBEN. OT TPEXCNONHbIX KUBOTHBIX
NPOM3OLWINM KONbYATLIE YEPBM, OT APEBHMX KOMbYATbIX YepBEH — MOAMOCKM
1 4nieHUCToHOTME. OT NPUMUTUBHBIX TPEXCAIOMHBIX KMBOTHbIX BEAYT CBOE Haya/o
1 XOPZ10Bble KMBOTHbIE.

4. Xopposble B npouecce pasBuTUA NMPUOGPenn PAg MPOrpeccBHbIX HepT:
BHYTPEHHUIA CKeNeT, HepBHYlo TPYOKy, COBEepLEHHYlo MycKynatypy, 6Gonee
COBEPLUEHHYIO KDOBEHOCHYIO U BbIAE/UTE/IbHYIO CUCTEMbI.

AHATOMMUS U ®U3UOJIOTUS YEJTOBEKA
Oo6mmii 0630p OpraHn3Ma veaoBeKa

AHaTOMMA, $M3NONOTMA WM TUIMEHa 4YenoBeKa COCTaB/iAIOT — OCHOBY
COBPEMEHHOW MeAMUMHbI, NeAarorkn, MCUXoNorMn. PassuTMe 3TUX Hayk
nomoraet paspabatbiBaTb GGEKTUBHbIE METOAbI MPOGUAAKTUKMA W NeYeHUs
3a6oneBaHMil YenoBeKa. 3HaHWA O CTPOEHUM W QYHKUMAX 4YeNOBEYECKOro
OpraHu3ma Mo3BONAET YenoBeKy co6/I0AaTb NPaBMAa NMYHON TUTMEHbI, GbiTb
3/710POBbIM M GU3UYECKM KPENKMM.

OpraHmMsm — »uBaA CUCTEMaA, XapaKTEPHBIMM YepTamn KOTOPOii ABAAlOTCA
notpebneHne sHeprum, 0O6MeH BELLECTB C OKPY»KatoWen Cpesoi, pocT, passuTne
M pasmHOmeHMe. OpraHusm npeacTaBnseT CoBOW  CaMOPeryampyloLlyocs
CMCTeMy, B3aMMOCBA3L BCEX OPraHOB M CUCTEM OpraHu3ma obecneyusaetca
ryMOpanbHO U HEPBHOM perynaumen.
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lymopanbHaa perynaumua ocylecTBNAETCA C NOMOLLBIO FOPMOHOB U APYruX
BeLwecTs, KOTOpPble PAa3HOCATCA NO OPraHU3mMy C TOKOM KpOBU.

HepeHas perynsauua 6Gonee onepatuBHa, MO3TOMYy B3aumogeicTeue
OpraHoe € NOMOLWbIO HepBHOﬁ CUCTeMbI OCYLLEeCTB/IAETCA B COTHU pa3 6b|chee
N0 CPAaBHEHWIO C TYMOPANbHOW perynauveit. HepBHbIE MMMYNbCbI HampaBaeHbl
K onpejeneHHbIM OpraHam U TKaHAM, 6blCTp0 peryampya ux COCTOAHWE
N 0eATeNbHOCTb.

HepeHas 1 rymopanbHas perynauun GyHKLUIA OpraHM3ma B3auMOCBA3aHbI.
Ha ¢yHKLLMOHMpOBaHMe HepBHOﬁ CUCTEMbl OKa3blBalOT B/AUAHUA AKTUBHbIE
XMMUYECKne BeLLecTsa, LLMPKYAMPVIOLLLME B NpMBM OﬁpaaosaHMe 3TUX BelecTs
perynupyeTcs B cBOo 04epesb HEPBHOW cucTemoit. Takum o6pasom, cyuwiecteyeT
efjMHaA HepBHO-TYyMOpanbHaa perynauna GyHKUMIA opraHusma. B coctas TkaHei
BXOAAT KNETKU, CXOAHbBIE MO CTPOEHUIO, MPOUCXOKAECHUIO U GYHKLMAM, @ Takke
MeXKNeToyHoe BeLLecTso. B OpraHM3me 4YenoBeKa pPasINYatoT YeTbipe OCHOBHbIX
TMNa TKaHem: 3NUTENINANbHYIO, COEAWHUTE/NIbHYIO, MbIWEYHYIO U HEepBHYIO,
Ka)k[anA 13 KOTOPbIX BbIMO/IHAET onpeaeneHHyo d)yHKLLVIIO4

TkaHn oﬁpaav»oT OpraHbl, KOTOpble 33aHMMAOT MNOCTOAHHOE MNONOXKEeHue
N WMelT onpeseneHHoe cTpoeHue. bnarogapa rymopanbHoi U HepBHO
perynauumM opraHbl GyHKLMOHANbHO B3aMMOCBA3aHbI M 06pasyloT cuctemy
opraHoB. Hanpumep, KpOBEHOCHbIE COCYApl U cepALie 06ecrneynBatoT TpaHcnopT
K1UCnopoaa, yrnekmMcnoro rasa, nuTate/ibHbiX BewecTs, NpoAyKTOB meTabonunsma
N T.N. K COOTBETCTBYIOLWMNM OpraHam.

Onupno—ﬂsuraTeanan CHCTEMA YeJloBeKa
OnopHo-ABuraTenbHas cuctema obpasoBaHa CKeNETOM W MbllULAMM.
CKeneT 4enoBeKa COCTAaBAAET OCHOBY Tena, OMPEAEenAeT ero pasmepsbl
1 GOpMY 1 COBMECTHO C MbitlLiamm 06pasyeT No0CTH, B KOTOPbIX pacnonaraloTcsa
BHYTPeHHUe opraHbl. CKenet coctout npumepHo 13 200 KocTei. KOCT BbINONHAT
GYHKUMIO PbIYaros, NPUBOAMMBIX @ ABVKEHWE MbIWLAMM, W 3aLMLLAIOT OpraHbl
oT TpaBm. KocTu yuacTeytoT B o6meHe pocdopa v kanbuma.

CrelleT 4e/ioBeKa BKIIIOUACT IIECTh 0TIeI0B
yepen,
NO3BOHOYHMK (OCeBOM ckeneT),
NOAC BEPXHUX KOHEeYHOoCTe!
NOAC HUKHUX KOHEUHOCTEN,
BEPXHUE KOHEYHOCTH,
HUMKHNE KOHEYHOCTH.

anpwNE

Cocrag, cTpOeHHE H POCT KOCTei

B cOCTaB KOCTHOM TKaHW BXOAAT HEOPraHWYeCKMe U OpraHUyeckue BeLLecTsa.
INACTUYHOCTL KOCTU MPUAAET OPraHUYECKOe BELLLECTBO KO/INAreH, a TBePAOCTb —
MUHepasbHble conn. CHapy»Ku KOCTU NOKPbITbI HAAKOCTHULIEH, obecneynBaloLieit
nuUTaHWe M POCT KOCTei B TONLIMHY. KOMNaKTHOE BellecTBo KocTh 06pa3oBaHo
MMKPOCKOMMYECKMMM AYEHKamMM U KaHa/bLamm, Mo KOTOPbIM M3 HaZKOCTHWLbI
B KOCTb MPOHUKAIOT MHOMOYMC/NIEHHbIE KDOBEHOCHbIE COCYAbl U HEPBbI.

Paznuualot Tpy6uathbie, ry6uatble, M0CKME U CMelaHHble KOCTU.

Tpy6uatble KocTw (nneuyesas, GeapeHHas) UMelOT BUA TPYBKM C MOMOCTbIO,
3aM0/IHEHHON KENTBIM KOCTHBIM MO3roM. KOHLpl 3TUX KOCTeil yTOAILEHbI
1 3aronHeHbl ry64aToil TKaHbIO, COAEPIKALLEI KpaCHbIN KOCTHbIN Mo3r. Tpy6uaTtbie
KOCTM CNOCOGHbI BblAEPXMBaTL bONblMe Harpysku. Maockue KOcTM (nonaTku,
pebpa, Tasosble, YepernHbie) COCTOAT M3 ABYX NAACTUHOK MAOTHOMO BellecTsa
1 TOHKOM NPOCAOIKM ryBYaToro BELWEeCTsa MeX Ay HUMN.
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Coennuennsi Kocreii

MoagmkHoe coeduHenne KocTeli obecneunBaeTca cycTaBamy, KOTOpble
06pa3osaHbl BMaAWHOW Ha KOHUE OAHOW W3 COMNGHAIWMXCA  KOCTeil
1 FON0BKOM Ha KOHLe APYroit. CycTaBbl yKpenneHbl BHYTPUCYCTaBHBIMM CBA3KaMM,
a cycTaBHble MOBEPXHOCTM MOKPbIThI XPALLOM M 3aK/N04YEHBI B CYCTaBHYIO CyMKY.
CMHOBMaNbHAA KMAKOCTb, HAaXOAALLAACA BHYTPU CYCTaBa, MrpaeT posib CMasku,
yMeHblualoLeit TpeHme.

MonynoasuxHoe Co obecl TcA npocnoitkamm
Mexay KOCTAMM. Hanpumep, Mex/ay no3BOHKaMWU HaXOAATCA XPALYEBbIE AUCKM.
Pebpa C rpyavHON COEAMHAIOTCA TOXE NOCPEACTBOM XPALLA. ITU COEAMHEHUs
06ecneynBaloT OTHOCUTENbHYIO MOABMKHOCTD.

HenoasuxHble coeauHeHua obpasylotca 6narogapa cpacTaHuio Kocteit
1 06pa3oBaHmIO KOCTHBIX WBOB (KOCTU Yepena).

Txanu, MX cTpoeHne U GYHKUMH

3nuUTeNnanbHan TKaHb BXOAWT B COCTaB MOKPOBOB Te/a, NOMOCTEN U enes,
060/104eK BHYTPEHHMX OPraHoB. KNeTku anuTenus pacnonomeHbl Ha 6asanbHoi
membpaHe 1 61M3K0 MpuUeraioT Apyr K Apyry, 6naroaapa manomy Konmuectsy
MEXK/TOUHOTO BelecTsa. SNUTeNManbHAA TKaHb MOXET 6biTb 0AHOCNOMHONM
(MNOCKNIA,  KYBUYECKUI, UMANHAPUYECKUIA, MHOTOPAAHbIM  MepuaTeNnbHbIi
3MUTENNI) M MHOTOCAOIHO (3NMAEPMIC KoM, PoroBULia rasa). MepuaTenbHblit
SMUTEAUIA BLICTUNAET BO3/YXOHOCHbBIE ny'm HapysHblif CAOM MepuaTensHoro
anuTenus 06pasoBaH MHOTOUMC A pec .

BOKanoBuaHble KNETKM BblgensoT cnmamcmu CeKpeT Ha NoBEPXHOCTb
anuTenus. MHOTOCAOMHBIA 3MUTENNI A COCTOMT M3 HECKONbKMX CNOEB KAETOK,
W3 KOTOPbIX CaMblii HUXHWI, nexalwmit Ha 6asanbHol membpaHe, cnocobeH
pereHepupoBaTh U 3amellaTb BbllUENeKalMe CAOU KAETOK. OTMUparoLmit
BEPXHUIA SNUTENNI COCTOMT W3 MIOCKUX OPOroBEBAIOLINX KAETOK. MA0CKMit
HEpPOroBelOLLMIl INUTENNI NOKPLIBAET POrOBULLY 11a3a, NOOCTb PTa, MULLEBOAA.

CoeanHuTeNbHAA  TKaHb  COAEPMUT  3HAauuTeNIbHOE  KOJNYecTBO
MEXKNETOYHOTO BewlecTBa, onpejenAlowero ee cBoiictea. OHa BbINONHAET
OMOPHO-MEXAHWYECKYIO, 3aWMUTHYIO UM  TPaHCMOPTHYIO  dYHKUMIO, ABAAETCA
COCTaBHOM 4acTblo BCEX OPraHos, GOPMUPYET BHYTPEHHIOIO CPeAy OpraHW3ma
(kpoBb, IMMY), y4acTByeT a obMeHe BeLLecTs.

Bubl cCOeTMHATENBLHON TKAHH

¢ Pbixjian  BOMOKHUCTAA COEAMHUTENbHAA TKaHb COAEPMMUT  Bonblioe
KONIMYECTBO 3M1aCTUYHBIX M KONNIAreHOBbIX BOJIOKOH; OHa COMPOBOXAAET COCYAb,
HEepBHble MyuKu.

e MnoTHaA BO/MOKHWCTaA COeAMHWUTENbHAA TKaHb obpasyeT ceTuaTblii cnoit
KOXKM, CYXOXWAMA, CBA3KM, Kancy/bl BHYTPEHHUX OPraHoB W Ap. BonokHa B Helt
PacnonoxeHbl KOMNAKTHO M OPUEHTUPOBAHbI B OAHOM HanpaBaeHWUM.

¢ KOCTHas TKaHb COCTOMT M3 KNETOK OCHOBHOTO BeliecTsa, 06pasoBaHHOrO
Ha 30% OpraHW4YecKUMU COeAMHEHUAMM (KonnareHoBble BONOKHA) U Ha 70% —
HEOpraHUYEeCKUMMU, BKIO! 8 ceba coepl Kanbuua, pocdopa u ap.

* XpAllesas TKaHb COCTOMT W3 KJETOK W YNPYroro OCHOBHOTO BelyecTsa —
XOHAPWHA, COAEPXALLEro MHOrOUNCNEHHbIE KOIlareHOBble BOJIOKHa:

* Xnposas TKaHb He MMeeT COBCTBEHHOrO OCHOBHOTO BEWeCTBa M COARPKNT
60/1bLUIOE KONMYECTBO XKMUPOBbIX KNETOK, COBPAHHbIX B AONBKM.

e KpoBb U svmda — KMAKaA COeAMHUTENbHAA TKaHb, O06pasylolas
BHYTPEHHIOIO Cpejly OpraHM3ma.
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MbilweyHas TKaHb COCTOMT M3 KJETOK, 06nafalowmx CcrnocobHOCTbIO
COKpaTUMOCTU U BO36YAMMOCTM, M obecneunBaeT ABuUraTesibHble MPOLLECCh
B OpraHusme.

Buabl MpimedHoii Tkanu

. I'nap.Kaa MbllIEYHaA TKaHb BXOAMUT B COCTaB CTEHOK BHYTPEHHWUX
OpraHoB W_KPOBEHOCHbIX COCYA0B. KAETKM TKaHM OAHOAALEPHbIE W MMEKT
BepeTeHo06pasHyto dopmy.

 TonepeyHo-noNocaTas CKeNeTHaA MbILIEYHAA TKaHb BXOAWT B COCTaB
CKeNeTHbIX Mblll, M 06pa3oBaHa MHOTOAAEPHbIMM, BbITAHYTBIMM K/lETKaMM
(BONOKHaMM) C MoONEpeyHO UCHePYEHHOCTbIO. Aiapa B KAeTKax pacnonaralotcs
y nepudepumn MbilEYHOTO BONOKHA.

* onepeyHo-nonocatas cepeyHan MbllleyHas TKaHb obpasyeT cepaue
1 COCTOMT U3 MHOTOAAEPHbIX BbITAHYTHIX KAETOK C MOMNePeYHON UCHEPUEHHOCTBIO,
CBA3AHHbBIX MeXay cobOM, YTo obecneunBaeT Ux OfHOBPEMEHHOE COKpaleHue.
flapa pacnonoxeHb! B LEHTPE KNETKN.

HepBHasa TKaHb. COCTOMT M3 MENKMX [AMa/bHbIX KNETOK M HelipoHOs,
COCTOAWMX M3 Tena M OTPOCTKOB. KOPOTKME OTPOCTKU HelpoHa — AeHAPUTHI
BoCnp! pasgp: u3 i MW BHYTPEHHEN Cpeabl C NOMOLYbI0
HEPBHbIX OKOHYaHMI — PELLeNTOPOB U NEPEAAIOT UX B BUAE HEPBHbIX UMNY/bCOB
K Teny HeipoHa. [/IMHHBIA OTPOCTOK — aKCOH — 3aKaHYMBAETCA HEPBHbIMM
OKOHYaHMAMM — CHMHaNCcamu. Yepes HUX HepBHaA KNeTka nepesaet 8o36ywaeHmne
Ha /IPYTYI0 HEPBHYIO KNETKY UM KNETKW Paboyero opraxa (MbilLbl UM enesbl).

HelipoHbl, nepegaiowe MMMYIbCbI B LEHTPANbHYIO HEPBHYK CcUCTemy
(rONI0BHOM M CIMHHO MO3T), Ha3bIBAIOTCA ahEPEHTHBIMMU UM HYBCTBUTEbHBIMMA.

HelipoHbl, nepejaiole MMMyNbCbl OT LEHTPANbHOM HEPBHOM CUCTEMbI
K paboyemy opraHy WM KNETKaM, Ha3bIBaOTCA SGPEPEHTHBIMM N MOTOPHBIMM.

OpraHu3m, NOAyYMB pasfpaxkeHWe W3 OKpyxalolleli cpeabl, OTBevaeT
Ha Hero COOTBETCTBYIOWMMM peakunamu. Jlioboe pasapaskeHne BOCNPUHUMaeTca
peuenTopom 1 npeobpasyetcs B HEPBHbIA WMMYNbC, KOTOPbIN nepesaetcs
N0 LEHTPOCTPEMUTENbHOMY  (4YBCTBUTENILHOMY — HEHPOHY) C _ MOMOLLbIO
BCTaBOYHbIX HEMPOHOB B BbICLIME OTAE/bI LEHTPaNbHOW HEPBHON CUCTEMb,
rae npoucxoant obpaboTka MHPopmaLmK. U3 LEeHTPanbHON HEepPBHOM cMCTEMbI
NO BO/IOKHAaM LEHTPO6EeXHbIX (ABUraTeNbHbIX) HEPOHOB OTBETHbIM MMNYAbC
HanNPaB/IAETCA K UCMONHUTENbHOMY OpraHy, Peasu3yloleMy OTBETHYIO peaKuio
opraHMsma Ha pasgpaweHue. Tak OCYWECTBAAETCA pedneKTopHas peakums
opraHusma.

Mpimupl. Ux cTpoenue n gpynkunmn
CKeneTHbIX MbIWL, y B3POCNOrO YenosBeka HacuuTbiBaetca okosno 400. Bce
OHM COCTOAT U3 NONEPEYHO-NON0CATON MbILLIEYHOW TKaHW.
MbilWubl MPUKPENAEHbI K KOCTAM MPWU MOMOLM CYXOXWAWN U Y4acTsyloT
B [IBMMEHMM TYNOBMILA M KOHEYHOCTEM, MOAAEPKMBAIOT paBHOBECHE Tena,
GUKCMPYIOT  CYCTaBbl, Y4acCTBYIOT B [IOTaHUM U GOPMMPOBAHWM  peuu.
Mo  yHKUMOHANLHOMY —MPU3HAKYy OHW [ENATCA Ha  MbllLLbI-CUHEPTUCTbI
(coKpalaloWMeca  CMHXPOHHO) M MbILILbI-aHTArOHMUCTbI,  BbINONHAIOWME
NPOTUBONO/NOXKHbIE  AEeiCTBUA.  BONBLWNHCTBO  [BMXKEHWIA  OcyulecTBaAeTCA
6narofaps OAHOBPEMEHHOMY COKPALLEHMIO OAHMX MbIWL, M paccnabneHunio
APYruX. B COOTBETCTBMWM C MECTOM PACMONOMEHWA Pa3NNUYAIOT  MblLlLibl
rONI0BbI, CMMHBI, WeKU U T.N. MUMUYECKME MbIllLbl M MbIlLbl 133 K KOCTAM
He NpUKpensieHsl.
CKe/leTHble  MbIlLbl  CNOCOBHbI  BLICTPO  COKPAWATLCA W HAaXOAMUTbCA
B COKPAUWEHHOM COCTOAHMM, €CM MO3M MOCHINAET K HUM CEpUM HEPBHbIX
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MMMYNbCOB, Creaylowmx ¢ GONbWOM YacToTol. Kaxgoe mblweyHoe BOMOKHO
M30/IMPOBAHO APYr OT APYra U MOMKET COKPALIATLCA HE3ABUCMMO OT OCTasIbHbIX.
Mo3ToMy CiNa COKPALLEHWA 3aBUCUT HE OT TOFO, XOPOLIO /I COKPATUAUCH ee
BOJIOKHa, @ OT 06LLEr0 YMC/a COKPATUBLUNXCA BONOKOH.

MpocTble pedrieKTopHbIe, ABMKEHNA OCYLLECTBAAIOTCA Ha YPOBHE CIUHHOTO
Mo3ra (oTaéprusaHue pyKM OT OrHA M T.n.). OcyllecTBneHne Npon3BONbHBIX
[ABVMEHMIM 3aBUCUT O paboTbl FO/OBHOMO MO3ra. BbiCWwMe [BUraTesbHbie
LEHTPbI HaXOAATCA B Kope GOnbWMX NoAywapuit. KoopauHauua ABUKEHWI
ocqu,ec'anneTc;l MO3KEUKOM.

Mpu dusmndeckoit Harpyske B 80! yTO . Bonbluyio
pO/ib B 3TOM UrpaeT COCTOAHME HEPBHBIX ABUraTe/IbHbIX LI@HTPOB, @ He YCTanocTh
camux  Mblwl,. CKOPOCTb PasBUTWA YTOMNEHMA 33BUCUT OT  U3N4ECKON
Harpysku, MPUXOAALIENACA Ha MblULy, W 4YacTOTbl MbIWEYHBIX COKPALLEHMIA.
MpU  AMHAMMYECKMX HarpysKax yTOM/IEHWe HacTynaeT Me/JIeHHee, uYem
NPy CTaTUYECKMX Ha TPY3KaX.

PerynapHble $M3MYECKME HarpysKM M 3aHATUA  CMOPTOM  MpUBOAAT
K TPEHWPOBAHHOM MbILWEYHON CUCTeMe, NPOABAAIOWIENCA B  yNYYIIEHUM
KOOpAWHaUMM M aBTOMaTM3auun i, yro. 0
BOJIOKOB W BCEil Mblwwlpbl. 51aroaapa TPEHUPOBKaM MOBLILIAGTCA MbllIEYHAs
cMna M paboToCMOCOBHOCTb,  COBEPLIEHCTBYETCA  CMOCOBHOCTM  MbiLULy
K BOCCTAHOB/IEHNIO MOC/IE YTOMACHUA.

CHUKeHMe GU3NYECKON HArpy3KuM — TUMNOAMHAMMUA, NPUBOANUT K cnabocTu
CepAIeUHO MblLLLbl, HAKOM/IEHMIO KI1Pa B OPraHM3Me Pa3BUTMIO aTepoCKNepo3a
nT.n.

BuyTpeuusisi cpeia opranusma

VY BbICWIMX KMBOTHbIX M Ye/I0BEKa BHYTPEHHAA CPeaa opraHM3ma obpasosaHa
KPOBbIO, TKAHEBO XKMAKOCTBIO N IMMPOIA. OHa XapaKTepy3yeTcs OTHOCUTENbHbIM
NOCTOAHCTBOM COCTaBa, GPU3NYECKNX N XMMMYECKNX CBOIICTB, T.e. TOMEOCTasom.
MopAepikaHue romeoctasa — Pesy/bTat HepBHO-TYMOPanbHOM perynaLum.

TkaHeBan KMAKOCTb OMbIBAeT KNETKW, KOTOPble MOMOWAKT U3 Hee
nuTaTeNbHbIe BEILECTBA W KUCOPO/ U BbIAGNAIOT YINEKUC/bIN ra3 U NPOAYKTbI
Mmetabomama. Meszy TKaHEBOM MMUAKOCTBIO M KMAKON 4acTblo KPOBM —
NN1a3Moi Yepes CTEHKM KanuNAPOB NOCTOAHHO OCYLLLeCTBAACTCA OBMeH BellecTs
nytem anddysnn. Kposb 0TAAET B TKAHEBYIO KUAKOCTb BELECTBa, HE0bXoaUMbIe
KNETKaMm, 1 NOMIOWAET BbIAENAEMbIE KNETKaMM NPOAYKTbI 0BMeHa.

JNumda 06pasyeTca U3 TKAHEBOM KMAKOCTH, NOCTYNatoLLEN B iMMdaTUYecKne
KanuAnApbl, KOTopble GepyT Hauyano Mexay KAeTKamu TKaHel M nepexoasT
8 iMmdaTiieckue cocyapl. inmdatuueckue cocyael cobupaioca B ABa cocyaa,
BNa/aloLnX B KPYMHbIE BEHbI TPYaM.

KpoBb, HEMPEepbIBHO UMPKYIMPYA MO KPOBEHOCHBIM COCYAaM, BbINOAHAET
8 OpraH13me BaHeMLWMe GYHKLMM: TPAHCMIOPTHYIO, AbIXATENbHYIO, PErYIATOPHYIO
M 3aWmTHyl0. KpoBb — 3TO JKWUAKAA COEAUHUTENbHAA TKaHb, COCTOAWAA
13 XKM/IKOTO MEXK/NETOYHOTO BELEeCTBa — M/1a3Mbl 1 B3BELIEHHBIX B HE KNETOK —
(OPMEHHBIX 31€MEHTOB: IPUTPOLIUTOB (KPACHBIX KPOBAHBIX KNETOK), NeiKOLMUTOB
(6enbix KPOBAHBIX KNETOK) 1 TPOMBOLMTOB (KPOBAHBIX MNACTUHOK). B opraHusme
yenoseKa coaeputca 4,5-6 NMTPOB KPOBU.

Mnasma coctasnsieT 55% obbema KpoBu. KpacHbl UBET KpoBu mpuaaer
reMOrI0BMH  AbIXaTeNbHbIA  MUTMEHT  SPUTPOLIMTOB  TPAHCMOPTUPYIOLLMIA
kucnopod. B nnasm kposu cogeputca 90% Boabl, 7% Genkos, 0,7% Kupos,
0,1% rntoKko3bl, 0,9% MUHEpanbHbIX CoNeit U Ap. NPOAYKTOB. SPUTPOLMUT) UMEOT
AnameTp 7-8 MKM, UMetoT GOPM [1BOAKOBOTHYThIX MCKOB, B 1 MM® KPOBM WX CO
[ePNTCA OKOO 5 MIH.
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JleiiKouuTbl HE MMEIOT NOCTOAHHOM Gop Mbl Tena, copaepsKaTt AgpPa U MoryT
CaMOCTOATE/IbHO MEPeABUraTbcA W MPOHWUKATb CKBO3b CTEHKU Kanuanapos
B MEXK/NETOYHOE MPOCTPAHCTBO. OHM 0BPasyioTcA B KPaCHOM KOCTHOM MO3re
1 KMBYT OT HECKOJIbKMX 4YacoB /i, HECKONIbKMX /IeT. B 1 Mm* Kposw cogepsute: 4-9
TbIC. N1e/iKOUMTOB. MpK NOBPEXAEHa KOXM B PaHy NonazaloT 6akTepum, KoTopble
CNOCOBHbI HAXOAMTb 1 NepeBapuBaTh NeHKOLUTLI (Garoumntos).

TpomMBOUNUTL — MeNKUe NAACTUHKM (PparmeHTbl KAeTOK), yyacTsylolime
8 CBEPTLIBAHUM KPOBM NPU HAPYLIEHUM LIENIOCTHOCTU KPOBEHOCHbIX COCY/0B.

HAmmynurer

Pycckuit yueHbiii U. W. MeuHMKOB YCTaHOBMA, YTO NIEMKOLMUTBI MrpaloT
pewaloulylo ponb a 3aWuTe OpraHM3mMa OT WHOEKUMOHHbIX BonesHeil,
YHUUTOXKaA ~BO3ByauTeneil nyTem MX MOMOWEHWA UM fepesapuBaHus.
T OTKPLITUA NEMIM B OCHOBY COBPEMEHHOTO YueHus 06 MMMyHuTETe.
MIMMYHUTET — 3TO HEBOCMPUUMUYMBOCTb OPraHM3Ma K AeMCTBUIO MHPEKLMOHHDIX
M ApYruX YyepoaHbix 6GenKoBbIX areHToB — aHTUreHos. B pesynbrate
BbIPAOOTKM MMMYHMTETA MOXET BO3HUKHYTb HEBOCNPUUMUNBOCTL K NOBTOPHOMY
BO3/ENCTBUIO 3TOFO e Bo3byanTens.

LleHTpa bHbIM 3BEHOM UMMYHWUTETa ABAAIOTCA [B€ IPynMibl AMMOLMTOB: B-
1 T-kneTku. Mepsble BbipabaTbiBaloT aHTMTeNa — ocobble BellecTsa, KOTOpbIe,
COEAMHAACL C aHTUreHamM, [enaloT ux 6es33alMTHLIMM NPOTMB daroumTosa.
T-KNeTKM CaMW HaXofAT MMKPOGOB MAN KNETKW, MOPaXeHHble BMpycamu,
¥ BblAIENAIOT 0COBble BellecTsa, yousatoume nx.

®panu.y3ckm?1 yyeHblid  Jlyn Mactep paspabotan npeaynpeautenbHble

3a60. 7. OH 3aMeTM, 4TO KMUBOTHbIE, 3apaXKeHHble
OCnaSﬂeHHbIM B036yanTenem 6onesHn, nocne  BbI3AOPOBNEHMA  NOBTOPHO
He 3abonesann 5Toil GonesHblo. KynbTypy ocnabneHHbix mukpo6os Macrep
Ha3Ban BakKuuHOW. OH CO34an BaKUWHbI, NpedoxpaHAiolye sioaedi npotus
6elweHcTsa M CMBMPCKO A3BbI. B HAWM [HW BaKUMHA CnacaeT MHOTUX Jioaeit
OT KoKW, AUDTEPUN, KOPU, NOMOMMENNTE.

Pa3nyaloT  BPOXAEHHbIA  (BUAOBONM) M NMPUOBPETEHHBIA  UMMYHUTET.
BPOXAEHHbI MMMYHUTET ABAACTCA HACNEACTBEHHBIM MPU3HAKOM AAHHOTO BUAA
KMBOTHbIX. Hanpumep, KPONMKK 1 coBaku He BOCMPUMMUMBDLI K MOMOMUENNTY
U T. A. PUOBPETEHHBI MMMYHUTET Ai@INTCA Ha €CTECTBEHHbIN U UCKYCCTBEHHI,
KaX/bli1 U3 HUX — Ha NacCUBHbINA 1 aKTUBHBIN.

EcTecTBeHHbIl  aKTUBHbIA  MMMYHWUTET BblpabaTbiBaeTcA Yy 4YenoBeKa
8 NpoLiecce UHAEKLMOHHOTO 3a60/1eBaHIA. ECTECTBEHHbIN NACCUBHbI UMMYHUTET
06YyC/I0BIEH NEPEXOAOM 3aLMTHBIX aHTUTEN U3 KPOBM MaTepu B KPOBb M10Aa.
MepeHoc_aHTUTeN OCYLECTBAAETCA U Yepe3 MOJIOKO MaTepu. WCKyCCTBEHHbIM
aKTMBHbI MMMYHWTET BO3HMKAET NOC/e BaKUMHALMK. BakuyHa — cmech YouTbIX
WAn ocnabneHHbIX MUKPO6OB.

VICKYCCTBEHHbIN  MAcCMBHBIA  MMMYHWTET —CO3AAeTCA  NyTem BBEAEHMA
4eNI0BEKY CbIBOPOTKM KPOBM, COAEPIKALLENH aHTUTENA W aHTUTOKCUHBI (BELLECTBa,
o6e3BpexuBalolie BpeHbIe NPOAYKTbI KU3HEAATENbHOCTU MUKPOGOB).

K Tunidh

KpoBoo6palueHre — 370 JBMKEHME KPOBM MO COCYAaM 3a CYeT COKpaLLEeHNi
cepaua. Cuctema OpraHoB KPOBOOBPALLEHUA COCTOMT U3 CEPALA U KPOBEHOCHBIX
cocyaoB (apTepuii, BeH, KanUANAPOB), MPOHM3bLIBAIOWMX BCE OpraHbl M TKaHM
Tena. Mo apTepuAm KPOBb TeYeT OT Cepaua K TKaHAM, OHW pPa3BeTBAAIOTCA
Ha — apTepuonbl, KOTOPbIE PacMajaloTCcA Ha CUCTeMY TOHYaMLWMX COCYA0B —
KanunnApos. CTeHKa KanuaNApoB COCTOMT M3 OAIHOTO C/OA MAOCKMX KNETOK, OHa
NpOHMULAEMa ANIA PA3UYHBIX BELECTB.
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Mo BeHam KpOBb BO3BPALLAETCA K cepALly. Meskie 1 CPeHUE BeHbl CHaBKeHb
KnanaHamu, NPenATCTBYIOUMMI OBPATHOMY TOKY KPOBM B 3TUX COCYAax. CTEHKM
BEH W apTepuUit COCTOAT M3 TPeX C/OEB: HapyKHbI CNOW — COeAMHUTENbHAsA
TKaHb, CPEAHWIA CNION — rN3aAKMe MbIlLbl, BHYTPEHHUI CNOW — OAHOCNOWMHBINA
anuTeNNIA.

KpoBb ABMeTcA No ABYM Kpyram KpoBoobpalueHus: 6obwomy 1 manomy.
BO/bLIONM KPYyr KPOBOOGPALIEHNA HAaYMHAETCA B JIEBOM 3KENYAOUKE CEPALA
M OKaHUMBAeTCA B MPaBOM Mpe, . Kposb, Hacbluy KUCNOPOAOM,
BbITA/NIKNBAETCA M3 /IEBOTO XKeNyouka B aopTy. OTTyaa no apTepuam OHa
pasHocuTcA Mo Bcemy Teny. [lpoTeKas MO KanuinApam, KpoBb OTAaeT
KMC/IOPOAL, U NUTaTe/bHbIE BELLECTBA U MOMIOWAET YINEKUC/bINA ra3 U NPOAYKTbI
meTabonmnzma. Takum 06pa3om, U3 KaNUANAPOB B BEHbI NOCTYNaeT KPoBb, GeAHaﬂ
KMCNIOPOAOM. BeHO3Has KpOBb OT GPIOWIHOI MONOCTH, HUKHUX KOHEYHOCTeN
1 TYNI0BULLA NONAAAET B HUKHIOIO MO/YIO BEHY, @ OT FO/I0BbI, WEW, PyK B BEPXHIOK
noAyio BEHY 1 M3 HIX B NpaBoe npeacepame.

Manbiit Kpyr KpOBOOBpaLlLEHUA HAUMHARTCA OT NPaBOro enyaodka cepaua
1 3aKaH4MBaETCA B IEBOM Npezicepanm. V13 NpaBoro enyaouka KpoBb nonagaet
8 /IErOYHYI0 apTePUIO, KOTOPaA B IETKUX PACNaAAETCA Ha KaNWANAPLI, ONJIeTaloune
NIeroYHbIe aNbBEO/IbI. 34eCh KPOBb HACLILAETCA KUCIOPOAOM U 0CBOBOXKAAETCA
OT YINIEKUCAIOMO ra3a, a 3aTem M0 /IEro4HbIM BEHaM BO3BPALLEAETCA B CEpALLe.

Bce TKaHM uYenoBeka MPOHM3aHbI AMMAATUYECKUMM COCYAaMW. B HuX
HaxoAMTCA MMda — NPO3PayHan XKMAKOCTb, KOTOPan OT/MYAETCA OT KPOBU TeM,
4TO B Heil HeT 3PUTPOLIUTOB U TPOMBOLMTOB, COAEPMHMUTCA MHOTO IMMGOLMTOB
1 HeboNbLOoe KOMYECTBO 6eska. JlIumba ABUKETCA TONbKO B OAHOM HanpasaeHUn
OT TKaHel K cepauy. KnanaHbl NMM(ATMYECKUX COCYAOB He MO3BOAAIOT el
Teub B 06paTHOM HanpasneHun. Mo xogy AMMbATUUYECKMX COCYA0B HAaXOAATCA
umdaTUyeckme ysnbl.

Crpoenue cepana

Cepaue 4Yenoseka npeactaBnser coboi  MOAbIA  MbIWEYHbIA  OpraH,
pasjeneHHbli Ha uYeTblpe Kamepbl: fABa MPeACcepaMA M [Ba KeyAOuKa.
OHO HaxoAMTCA B NIEBON MONOBUHE rPYAHOM NONOCTH, Ha ypoBHe 2-5 pebep
1 NIEMT B OKONIOCEPAEYHOM CyMKe, 06Pa30BaHHON COeANHUTENbHON TKaHbIO. Ee
BHYTPEHHAA NOBEPXHOCTb BbIAENAET XMAKOCTb, YMEHbLLAIOLLYIO TPEHUE NPy ero
COKpalyeHnax. OCHOBHYIO YaCTb CTEHKM CepAua NPeACTaBAET MblLeYHbIi COM,
NOKPbLITbIM ~ BHEWHel W BHYTPeHHeW 060n04KamK,  0Bpa3OBaHHBLIMU
COOTBETCTBEHHO COEAMHUTENbHOM M SNUTENNANbHON TKaHAMM. Yem 6onblie
Cuna CoKpaLLeHui, Tem 6oblue pasBUT MbllLeyHbIi cnoii cepaua. Hanbonbluan
TONUMHA CTEHKN B /IGBOM KENYA0MKe, HauUMeHbluaa — B MNpPeAcepamax.
CepieyHas  Mbllia CNOCOGHA aBTOMATUYECKN PUTMUYHO  COKPALLATHCA,
6narogapa MMNynbcam, BO3HMKAOWMM B CamMOM  CepAue, He3aBuCUMo
OT BHELHUX BO3AEMCTBUM (aBTOMaTUA cepaua).

CepedHble NoayNyHHbIE KaanaHbl Ha BLIXOAE U3 Ke/yA04KOB 0becneymnsaoT
O/IHOCTOPOHHMI TOK KPOBM M3 Cepaua B aopTy W /ErO4HYIO apTepuio.
OHM COCTOAT 13 3-X CTBOPOK, BUAg 8, 06p 8 npocset
cocyaa. Mpeacepans 1 HKeyAouKM COeAMHEeHbl APYr C APYrom OTBEpCTUAMM,
OCHALWEHHbIMK CTBOPYATbIMK KNanaHamu. B neBoit vactu cepaua Haxoautca
[BYCTBOpYATHIA KnanaH, a B MpaBoii — TPeXCTBOPYATbIM KnanaH. KnanaHbl
NPUKPENNEHbl K CTEHKAaM CYXOMWU/bHBIMM HUATAMM C COCOYKOBBIMU MbllL@MM
M_obecneynBaloT TOK KPOBM W3 MPEACEPAWA B IKENYAOYKM, NPenATcTeys
06paTHOMY TOKY KPOBM NPy COKPALLEHNM KE/YA04KOB.
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PaGora cepaua

Cepglie B COCTOAHUM MOKOA COKPALLAETCA C YacToToi okono 70-80 yaapos
B MUHYTY. CepAeYHbIN LKA COCTOMT W3 COKPALLEHWUA NPEACEPAWIA, COKpaLLeHHs
JKENYAOUKOB W MOCAeAYIOWEro PaccnabieHus Npeacepauin U KenyaouKos.
Cokpalyenue npegcepauii aantea 0,1 cek, cokpaleHue xenygoukos — 0,3
cek. KpoBb 3ax/10MbIBAeT NoA aBNeHNemM CTBOPYATBIE KanaHbl U yCTpemaAeTca
B a0OPTY M /IETOYHYI0 apTepuio, OTKPbIBAA MONY/IYHHbIE KnanaHbl. Paccnabnenne
cepaua anmtca 0,4 cek. KpoBb cBOGOAHO MpuTekaeT M3 BeH B npeacepava
1 OTTyAa B KeNyaoUKu. MoayNyHHbIE KNanaHbl B 3T0 BPeMs 3aKpbITbl. YnpasnsetT
paboToi cepaua BereTaTMBHan HepBHaA cucTema. HepBsbl cumnatiyeckoro otaena
YCMANBAIOT HaCTOTY M CUAY COKPALLLEHWI CEPAEYHOM MblLLLibl, NapacuMnaTUyeckine
Hepebl (6nyxaalouime) 3ameansioT paboTy cepaua. [leAatenbHocTb cepaua
HaXoAMTCA TaKKe Nof, BAMAHMEM TYMOPA/bHOW Perynauuu. Tak, FOPMOHbI
afipeHanMH W TUPOKCWMH YCUAMBAKOT COKPAlLEHUA CepAua, a MosblweHne
KOHLIEHTPALM B KPOBM aLETU/IXOIMHA TOPMO3UT paboTy cepaua.

JlaBjieHHne KPOBH B cocyaax

JlBuKeHMe KPOBM MO COCYZ1aM 3aBUCUT OT CO3/IaBAEMOTO CEPALEM [laBNeHNs
M COMPOTUBAEHMA CTEHOK COCYZ0B TOKY KPOBM. [laBnieHne B aopTe B MOMEHT
COKpALLEHMUA Ke/yA0UKOB CepALa Ha3biBAeTCA MaKCMMa/bHLIM apTepuanbHbIM
fasneHuem, a BO BPEMA PACCNABNEHUA KENYAOYKOB — MUHMMANbHbIM
apTepuanbHbIM - JaBneHnem. Ha BEAWUMHY KPOBAHOTO [AABAEHUA BAUAIOT
NPOCBET KPOBEHOCHBIX COCY/IOB, BA3KOCTb KPOBM, KONMYECTBO LIMPKYAMpYtoLieit
8 cocyziax kposu. Mo Mepe yAaneHna OT cepaua AasneHne KpoBK yMeHblUaeTca
M CTaHOBMTCA HaUMEHbLWMM B BeHaX. PasHOCTb MeX/y BbICOKAM AaBieHnem
KPOBY B a0PTE 1 HU3KWUM JaBNIeHEM B NO/IbIX BEHAX 06eCneynBaeT HenpepbIBHbIA
TOK KPOBY MO COCYAaM.

Y 340pOBbIX /Ofel B COCTOAHMM MOKOA MaKCMManbHOE KPOBAHOE
fiaBneHre B NJe4eBON apTepuM COCTaBAAET B HOPMe OKono 120 mMm. pT.
CT., @ MUHUManbHoe — 70-80 mm.pT.cT. CTOWKOE MOBbIWEHWE KPOBAHOIO
[aBNeHus B COCTOAHWW NOKOA OpraHM3Ma HasblBaeTCA [MMepTOHWel, a ero
NOHMKEHME — TMNOTOHMEN. MPU GU3MUECKUX HATPY3KaX M CU/IbHBIX SMOLMSAX
[fasneHue nosblwaeTcA. Hopmanusauua AaBNeHUs OCYL|ECTBAAETCA 3a CyeT
camoperynAuuu. OpraHu3m C NOMOLLBIO HEPBHBIX M [YMOPa/ibHbIX MEXaHU3MOB
MOKET MEHATb YaCTOTY COKPALLEHNA CEPACYHOM MblLLLLbI, CY}KaTb UM PACIMPATL
cocyAbl, BAMAA TeM CaMblM Ha /1aBieH1e KPoBM B COCYAaX.

Mynbc — 370 pUTMMYECKOe KonebaHne apTepuabHOM CTEHKM, BO3HMKaloWee
npu KaKAOM COKpalleHuu cepaua. Mo NyabCy MOXKHO Y3HaTh KONMYECTBO
COKpaLeHni cepata B MUHYTY. CKOPOCTb TOKa KPOBM B apTepUAX 1 Kanuaaapax
pasHas. B KanunnApax KpoBb TEYET 3HAUMTENbHO MejsieHHee, 6aarogapa yemy
OCYLIECTB/IAIOTCA 0OMEHHbIE MPOLLECCH ME /Y KPOBbIO M TKaHAMN.

Jlpixanue

[biXxaHne — 3TO COBOKYMHOCTb NPOLLECcCcoB, obecneunsaloux nocTynieHme
B OpraHNU3m KMC0pO/a 1 yAaneHne 13 Hero yrekncoro rasa, obpasosasiueroca
B Npomecce 61ONIOMMYECKOro OKUCNEHUA. OpraHbl AblXaHUA — HOCOBaA MONOCTb,
HOCOINIOTKA, TOpTaHb, Tpaxes, GPOHXM M Nerkue obecneuynBaloT LMPKyNALMIO
BO3/yXa ¥ rasoobmeH.

Hocosas nonoctb Aenutca KOCTHO-XPALLLEBOI neperopoaKoit
Ha /iBe MONOBUHbI. BHYTPEHHAA MOBEPXHOCTb ee M3BUAMUCTAsA, YBAAXHEHa
CM3bI0 U 06UNbHO KpoBocHaSmaeTcn Cnusb  copepxuT  baKTepuumMaHble
BELeCTBa, 33 nbib U 1. PecHNuHbIi
anuTeNuit 3agepkuBaeT u BblBo,cl,MT NbiNb Hapyy. I'Ipoxop.ﬂu.l.aﬂ no cocyaam
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KpOBb COrpeBaeT BAbIXaeMblil BO3AyX. B CTEHKax HOCOBOIA MONOCTU HaXOAATCA
4yBCTBU KNetku, e , NPU KOTOPOM WMHOPOAHble
YaCTULb! YAANAIOTCA U3 HOCOBOM NONOCTU HapPYsKY.

fopTaHb  CAYMWT [A1A NPOBeAEHMA BO3Ayxa B Tpaxel, a TaKwke
ANA 3ByKOO6Pa30BaHMA. Mexty NepesHNM W 3aJHUM XPALLAMM FOPTaHM HATAHYTbI
roN0COBbIE CBA3KM, 06PasyloLLMe r0N0COBYIO LeNb. 38YK BO3HMKAET B pesy/ibTate
KoNebaHMA roN0CoBbIX CBA3OK MpU BblAOXe. TeMBp ronoca 3aBUCUT OT ANUHbI
CBA3OK U CMCTEMbI PE30HATOPOB MOMOCTM PTa, HOCOTAIOTKM M HOCA U MONOKEHMA
A3bIKA, rY6 W HWXKHE 4YeniocTn. Beepxy roptaHb COEMHEHa C HOCOMNOTKOM.
Mp1  NPOMaTbiBaHWN MWLM BXOA B Tpaxeio Ped/IeKTOpHO 3aKpbiBaetcs
Ha/IrOPTaHHWUKOM. BHYTPEHHME CTEHKM ropTaHM NOKPbITbI CN3UCTON 0BOI0YKOIM
1 COAEPXKAT YyBCTBUTE/IbHbIE KNETKM, BbI3bIBAOWME Kalleb, — PEe3KMiA BblAOX
npu NonagaH11 MHOPOAHbIX TeN.

Tpaxes npeactasnsier cobol TPyBKy, CTEHKM KOTOpOi 0Bpa3oBaHbl
XPALIEBLIMU NONYKONbLAMU. 3a[HAA CTEHKA NPUAEraeT K NULEBOAY W COAEPKUT
MblleYHbIE BOMOKHA. CTEHKN €€ TaKKe BbiCTAaHbl PECHUYHbIM CAN3UCTBIM
anuTenvem.

TpaxeA BETBUTCA Ha ABa GpoHxa. B nerkmux GpoHxm Takxke BeTBATCA, 06pasya
«BPOHXMANbHOE iePeBO», Ha KOHUMKAX BETOK KOTOPOTO HaXOAATCA Me/lbyaiilume
NeroyHbIe My3bIPbKI — a/bBEO/Ibl. ANbBEO/IbI 3aNOHAKTCA BO3/AYXOM NpU BAOXE.
CTEHKM WX BbICTAAHbl OHOCAOMHbBIM MAOCKUM SMUTENNEM, MOKPbITbIM TOHKOM
N/IEHKOM BelLeCTBa, MPEeNATCTBYIOWEro WX CNajaHuio. ANbBEO/bl ONeTeHb!
ryCTOV CeTblo KanuNApoB. Yepes ux CTeHKM coBepLIaeTca rasoobmeH. Jlerkne
NOKPbITbI 060N104KOI — NEro4HON NAEBPOIA.

Ta3000MeH B JIErKHX H TKAHAX

Ta3006MeH B N1erkux Nponcxoaut nytem anddysun. Kucnopos yepes ToHkmue
CTEHKM aNbBEO/ W KaMWA/NAPOB MOCTYNaeT U3 BO3/AyXa B KPOBb, @ YIIEKUC/bIN
ras U3 KpoBM B BO3Ayx. [JUPPY3NA rasos NPOMCXOAMT B pesysibTaTe PasHOCTM
X KOHUEHTPAUuit B KPOBM M B BO3dyxe. KUCIOPOA NPOHMKAET B SpUTPOLMTHI
M COEAMHAETCA C  remOrmOBMHOM, KpOBb  CTAHOBWUTCA — apTepuanbHoi
1 HanpaBAAETCA B TKAHW. B TKaHAX NMPOMCXOAWT OBPaTHbIN NPOLIECC: KMCA0POZ,
3a cueT Anddy3nM NepexoanT U3 KPOBM B TKaHM, a YIIEKUCAbIN ra3, Hao6opoT,
nepexoauT M3 TKaHeW B KPOBb. 3TO MPOMCXOAMT A0 TeX Mop, MoKa. WX<
KOHLIEHTPALMM He CPaBHAIOTCA.

YusHeHHas emKocTb nierkux (MEJ1) BKAlOYaeT [ApixaTenbHblt o6bem,
pe3epBHbIii 06bem BAOXa U pe3epBHbIN 06bem BblAoxa. [bIxaTeNbHbiM 06beMOM
Ha3bIBAlOT KO/NMYECTBO BO3/yXa, MOCTYMalowWero B /erkhe Npu OAHOM BAOXE.
B nokoe oH paseH NpumepHO 500 CM® 1 COOTBETCTBYET 06LEMY Bbl/bIXa@MOrO
BO3/yxa Mpu Bblgoxe. ECM nocne CMOKOMHOrO BAOXa CAenaTb YCUAEHHbINA
[IONONHNTENbHLIA  BAOX, TO B /IETKME MOXET NOCTYNUTb /IONONHUTENbHO
1500 cm® Bosgyxa — 3TO peseps obbema BAoxa. [locne CNOKOMHOMO BblAoXa
MOXHO P  MAKCUMa/bHOM _HAamMpsSKEHUM BbIAOXHYTb ewe 1500 cm?
BO3/yxa — 9T0 pe3epsHbii 06bem. TakMm 06Pas’oM, KM3HEHHas eMKOCTb
NerkUx — 3T0 HauBoNbliee KONMYECTBO BO3/yXa, KOTOPOE YesOBEK MOMeT
BbIJOXHYTb Nocne camoro my6okoro Baoxa. OHa npumepHo pasHa 3500 oM. KEN
6oiblue y CNOPTCMEHOB, YeM Y HETPeHMPOBAHHbIX NII0AEH, M 3aBUCHT OT CTeneHw
Pas3BUTMA rPYAHON KNeTKU, OT nona v Bospacta. Moa sBausHMem Kypenus XHEJ
cHkaeTcA. [lae Mocie caMoro MakCMManbHOrO BblAOXa B /IETKMX BCErAa
OCTAETCA HEMHOTO BO3AYX3, KOTOPbI/ Ha3bIBAETCA OCTAaTOYHbIM OGBEMOM (OK.
1000cm
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JIbIxaTesibHbIe IBHAKEHUS
MonepemeHHoe yBe/NM4YEHWE M yMeHblieHWe oBbema rPyAHON KAETKM
06YC/I0BNEHO PUTMUYECKMMM COKPALLEHUAMM AbIXaTeNbHBIX Mbill,. Mpn 3Tom
NPOMCXOANT BEHTUAAUMA Nerkux. HeoBXoAuMbiM yYCNOBUEM OCYLLECTBAEHUSA
[AbIXaTe/IbHbIX  [IBUMEHUI ABNAETCA FEPMETUYHOCTb MNeBPanbHOM MOAOCTU
(nneBpanbHOM Wenu), KOTOPas HAXOAUTCA MeXAy JIero4Hoi naespoi
1 NPUCTEHOYHOW NIEBPOV 1 3aMO/IHEHA KUAKOCTIO.

Perynsinust AbIXaHUs
[lpixaTe/bHbIi LEHTP HAaXoAWTCA B MPOAONTrOBAaTOM Mo3re. Yepes Kaxaple
4 CceK B [bIXaTe/bHOM LEHTPE aBTOMATMYECKW BO3HMKAIOT BO3GYMKAEHMA,
obecneunsalolie yepeaoBaHMe BAOXa W BblAOXA. [lbIXaTe/ibHbIA  LEHTP
aBTOMATUYECKM PEryMPYET TaKKe YacToTy U yBUHY AbIXaTeNbHbIX ABUKEHMIA.

IMumesapenne
MuuesapeHne — 370 MNPOLECC MeXaHWYecKoi 06paboTku  nuum
B MULWEBAPUTENILHOM KaHasne, ee (epmeHTaTUBHOe pacuienneHue Ha 6Gonee
NpOCTbIe NUTaTe/bHbIE BELLecTsa, COCOBHbIE BCachbiBaTbCA B KPOBb. OCHOBHBIMM
BeLeCTBaMM, BXOAAWMMMU B COCTaB MPOAYKTOB, ABAAIOTCA GENKM, KUpbI,
YrNeBoAbl, BATAMUHbI, MUHEPa/bHbIE COMN U BOAA.

DYHKIHH NHIIEBAPHTEILHOI CHCTEMbI

e ppuratenbHas (| 3 ,  npo,
no nuuesapuTebHOMY TpakTy nuuwm);

© CeKpeTopHas (CUHTE3 W BblAENeHNE NULLEBAPUTE/NbHBIX COKOB);

 BcacblBaTe/bHas (obecneyeHne nepexoaa nUTaT. BELECTB U3 KULIEYHWUKA
B KPOBb U IMMY).

MuieBapuTenbHas cuCTEMa  COCTOUT W3 MULIEBAPUTENbHOMO  KaHana
M NULLEBaPUTENbHbIX Kenes. MulieBapuTeNbHbIi KaHan BKalouaeT 8 ceba
POTOBYIO MO/IOCTb, FNOTKY, MULLEBOA, KENYAOK, TOHKUIA U TOACTbIA KULIEYHWK.
K nuLieBapuTenbHbIM Ke/le3amM OTHOCATCA C/IIOHHbIE Kenesbl, MOAKeNyAouHas
Keesa U neyeHb.

B pOTOBOW MONOCTM HAaxoAATCA 3yBbl, A3blK, C/AIOHHbIE Kenesbl. 3y6bl
pacnonoxeHbl B NIYHKaxX YenlocTeid. Y B3pOC/Oro Yenoseka WX 32; Ha Kaxaoi
YesIlOCTU HaxoaAaTcA 4 pesua, 2 KablKa, 4 ManbiX KOPEHHbIX M 6 6onblumx
KOpeHHbIX 3y60B. 3y6 COCTOUT U3 KOPOHKM, WENKM U KOPHA. BHYTpK 3y6a nmeetca
nonocTb — Myabna, KyAa BXOAAT HepBbl W KPOBEHOCHble cocyapl. Teepaoe
BeLECTBO 3y6a — AEHTUH NPeACTaBAACT COBOM BUAOM3MEHEHHYIO KOCTHYIO TKaHb.
CBepxy 3y6 NOKPLIT 3Ma/blo. B POTOBO MONOCTU OCYLIECTBAAETCA Hauya/bHOE
pacuienneHue yrnesofos GpepmeHTamu CAIOHbI, aKTUBHBIMW B CNaBOLLEN0UHOM
cpene. CioHa BbIAGNAETCA TPEMA Mapamu C/IOHHBIX ese3: OKOMOYLIHbIMM,
NOABA3LIYHLIMKA U NOAYENOCTHBIMU. [MUWa  AeiCTBYET KaK pasgpaxutens
Ha HepBHbIE OKOHYAHWA CAWU3MCTON OBOMIOYKM PTa, OT KOTOPbIX BO3DYKAEHWE
nepeAaeTca B NULLEBOM LEHTP FONI0BHOTO MO3ra, M aKTUBU3MPYET PaboTy opraHos
nuiLEeBapeHns.

MnLLEBO KOMOK, NPONMUTAHHBIN CIIOHO, NONAAAEeT B XKeNY/IOK B pesy/bTaTte
pedneKTOpHOro aKTa [NOTaHWA, MPWU  KOTOPOM HAATOPTaHHWK OnycKaetca
M 3aKpbiBaeT BXOA, B [OPTaHb, MArkoe HEGO MOAHMMAeTCA W 3aKpbiBaeT
HOCOT/IOTKY, NULA NPOTA/NKUBAETCA B MNULLEBOA, CTEHKW KOTOPOTO BOHOOBPAa3HO
COKPALAIOTCA W NPOABMIAIOT MULLLY B XKeYAOK.

Kenyaok — Hoe TENbHOrO  TpaKTa.
OH BMmewaeT okono 2-3 n nuwy. B ero CTeHKaX PacnonoxeHbl Kenesbl,
OfIHW M3 KOTOPbIX BbIAENAIOT HKENYAOUHbIA COK. OH CoAepHuUT depmeHT
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nencuH, pacwennaowmii - 6enku A0 nonunentuaos.  [pyrve  Kenesbl
8bIPabaThIBAIOT KUC/IOTY, CO3/AIOLIYIO KUCAYIO CPEAY B KENYAKE W YrHEeTalowyo
MWKPOOPraHM3Mbl, MoMaslMe B >KenyAoK. HeKoTopble KAeTKM CAM3MUCTOM
06O/I0UKM KeNyaKa CeKPeTUPYIOT CAMU3b, KOTOPas 3aLIWLLAET CTEHKW Kenyska
OT AeiCTBNA GEPMEHTOB W CONAHON KUCAOTbI. [lanee NuLia B BUAE NOYKUAKOM
KalnLbl NOPUMAMM NPOTaNKMBAETCA B ABEHAALATUNEPCTHYIO KMLLIKY.

[BeHaaUaTMNepCTHan KuULWKa umeet aauHy 25-30 cvm. B Hee oTKpblBatoTca
NPOTOKM  MOMAKENYAOUHONM Kenesbl W nedyeHn. [lofmenyaouHas enesa
8bIpabaTbiBaET rOPMOH MHCYAWH, MOCTYNAlOWMIA HENOCPEACTBEHHO B KPOBb,
¥ nuLeBapuTenbHble pepmeHTbl, y4acTeylouMe B Aa/bHeMeM pactienaeHmnm.
Mos BAMAHMEM depmeHTa TPUMCMHA MPOMCXOAWT paclienseHne  6enkos
/10 aMMHOKMCAOT. [lpyre GepMeHTbl Y4acTBYIOT B paclienNeHnn HyKeMHOBbIX
KMC/IOT, YINeBOA0B U XKUPOB.

MeyeHb ABNAETCA CaMOW KPYMHOI XKenesoit Hawero Tena. OHa ABAAeTCA
«rNaBHOW XMMUYECKo nabopartopueit» opraHuama. B neyern obesspexunsarorca
ALOBUTbIE HU3KOMONEKY/NAPHbIE BELLECTBA, MOCTynalole ¢ KPoBblo. MeyeHb
BbIpabaTbiBaeT en4b, KOTOPas HaKaniMBaeTCcA B KENYHOM Mysbipe M 3aTem
nocTynaeT B 4BEHaALATANEPCTHYIO KNLLKY.

ToHKas KUWKa MMmeeT ANnHY 5-6 m 1 06pasyeT B BPIOWHOM NOAOCTU NET/N.
B cAn3MCTON 060/104KE TOHKOM KULWKM MMEETCA MHOTO JKenes, BblAeNAIomX
KMLWeYHbIN COK. CM3NCTan 060/104Ka 0BpasyeT BbIPOCTbI — BOPCUHKM. BHYTpU
MX HaxoAATCA KPOBEHOCHbIE U AMMdaTMYecKue Kanmnnnphl 1 Hepsbl. HupHble
KMC/IOTbI M TAMLEPWUH M3 MONOCTH p T B anK
KNETKN BOPCWHOK, rae M3 HuX obpasyioTca xapaKTeprle [N YeN0BeYEeCKOro
OpraH13Ma MOJIEKY/Ibl XKUPOB, KOTOPbIE 3aTeM BCaCbIBAKOTCA B IMMAY W, NPoias
6apbep 13 IMMbaTUYECKMX Y3108, NONAAAIT B KPOBb. AMUHOKMCAOTbI, IIOKO3a
M [pyrve nuTaTeNbHble BEL|ECTBA BCAChIBAIOTCA B KPOBb, KOTOpas cobupaetcs
8 BOPOTHYIO BEHY W MPOXOANT Yepes neyeHb, e 06e33apaxmBsaloTca AA0BMUTbIE
BeulecTsa.

B TONCTOM KMUWKe BCaCbiBaeTCA BoAa N GOPMUPYIOTCA KanloBble Macchl. 3aech
NPOMCXOANT NepeBapuBaHmMe KAETYATKM C MOMOLLbIO 6aKTepUit, PaspyLlaoLLmx
060/I04KIM PACTUTENbHBIX K/NETOK, @ TaKKe OCYL|eCTBAAETCA CMHTE3 BUTAMUHOB
rpynnbl K 1 B. Mocne BcacblBaHWA MWLM B KPOBb HAaYMHAETCA ryMopanbHas
perynauna nuuieBapeHua. Cpeau MUTATeNbHbIX BELLECTB ecTb 6MONorMyecku
aKTMBHbe BellecTBa, KOTOPble, BCACbIBAACb B KPOBb, aKTUBM3MPYIOT paboTy
MKENYA0UHBIX Kenes. OHU HaYMHAIOT YCUIEHHO BbIAENATH MKENYAOUHBIA COK,
4TO 0BECneynBaeT AIUTeIbHOE COKOOTAENEHME.

PasMHoOKeHHe Yeq0BeKa

Yenosek, Kak W BCE MBble OPraHM3Mbl, CMOCOBEH K BOCIPOM3BEAEHMIO, T.
€. K COXPaHEeHMIO W MPOAO/IKEHNIO CBOETrO BMAA. Pa3sMHOXeHWe npoucxoant
nonoBbIM CrOCco6OM, MpKU KOTOPOM MO/IOBbIE KAETKM CAUBAIOTCA U 0BpasyioT
3MrOTY, AAlOWlYI0 Hayano HOBOMY OpraHuamy. CTpOeHMe MO/OoBbIX KAETOK
yenoseka noapo6HO onucaHo B pasgene «Ob6uaa 6uonorua». Monosbie
KNETKN BbIPAGaTLIBAIOTCA B CEMEHHMKAX MY)XXCKOTO OpraHM3ma W AMYHUMKAX
YKEHCKOTO  OpraHu3ma. CemMeHHWKM pPacrofioXeHbl B HAPYXHOM  KOXHOM
MeLoYKe — MOLOHKe. OT HUX U OTXOAAT CeMABbIBOAALLME NPOTOKK, BNajatoLue
B MOYEMCTYCKaTeNbHbIM KaHan. B ceMeHHWKax 06pasyloTca MyXCKue nosnosble
KNETKN — CNepMaTo30MAbI U MYKCKUE MO/0BbIE TOPMOHbI. EHCKUe nonosble
Kenesbl — AWYHWKW PacnoNOXKeHbl B BPIOWIHON NONOCTU. B HUX oBpasylotca
ANLEKNETKM W KEHCKME NMO/I0Bble TOPMOHBI. K AMYHUKAM NOAXOAAT MaTO4Hble
Tpy6Bbl, MO KOTOPLIM ANLIEKNETKA NEPeABUIaeTCcA NP NOMOLLN PECHUUHBIX KNETOK
B MaTKy.
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Craj Ml Pa3BHTHS YeoBeKa
Ha 4eTBepToii Hegene y 3apogpilua ANMHOKA 3 MM NOABAAIOTCA 3a4aTKu
KOHEYHOCTEl, MO3ke — 3a4aTKi a3, HOCA, 3aTeM HaYWHaeT nynbcupoBaTh
CepALe W YCKOPAETCA pasBuTUe KOHeYHOCTel. [iMHa 3apoablwa Aocturaet 15
MM,

Ha 7-8 Hepene GpopmMpyIOTCA OTAENbHBIE CTPYKTYpbI Tena: rpyAHaA KneTka,
ronoBa, HOC, Nasa, yWww, Nanblbl PyK M Hor. [innmHa pgocturaet 2,5 cm. C storo
MOMEHTa OH Ha3blBaeTcA NAoAOM. K Tpem mecAuam BHyTPUYTPOBHOTO passuTua
HOPMMPYIOTCA MOUTYH BCe OpraHbl, K 4,5 MecALam NPOCYLINBAIOTCA COKPALLEHMSA
cepAua Nnoja, YacToTa KOTOpbIX B 2 pasa Bbille, Yem y maTepu. HopmasbHas
6GepemeHHOCTb npogomkaetca 270-280 cyTok (9 mecAueB) M 3akaHumBaetca
poxaeHnem pebeHka. Hayano poaos CBA3aHO C BbiAeNeHUEM ropMoHa runodusa
OKCUTOLWHA, LEr0 CUIbHOE COKE Me MbIlll, MaTK1 U BPIOLWHOTO
npecca. Y pebeHka nnaueHTapHoe KpoBOOGpaleHMe 3aMeHAETCA NIerodHbIM,
0 Yem CBMAETENbCTBYIOT MepBble KPUKU. Yepes 20 MUH NAaLeHTa oTAenfetcs
OT MaTKM 1 BMecTe ¢ 060/104KaMM M/10/4a BbIXOAUT HaPY3Ky.

MepBble 4 Heenu pasBATMA MOCAE PONAEHMA Ha3biBalOT MEpPUOAOM
HOBOPOM/AEHHOCT. C/lelyloline MecALbl 10 FOAa Ha3bIBalOT FPY/HbLIM NEPUOAOM,
c 1 roaa po 3 net — AcCeNbHbIM NEPUOAOM, € 3 NIeT A0 6 NeT — AOWKONbHbIM
nepuoaom, ¢ 7 net go 18 net — LWKONbHbLIM NEPUOAOM.

Boineaenne

O6pasosaBliMecs B npouecce OBMeHa BELLECTB KOHEYHble MPOAYKTbI
pacnasa, ABAAIOWMECA ALOBUTBIMA [A/A OPraHM3Ma, YAANAloTCA W3 Hero
yepes MOYKM, KOXKY, NOTOBbIE Ke/esbl, NerkMe 1 KULEYHMK.

MOYKM WrpaloT rMaBHYK PO/b B 3TOM MPOLIECCE, BbIBOAA W3 OpraHM3ma
MOYEBUHY, MOYEBYIO KUCAOTY, N36bITOK BOAbI, CONENl U T.4. B pesynstate paboTbl
noyeKk KpPOBb OYMILAETCA W COXPaHAET CBOM COCTaB M (U3NKO-XUMUYECKNe
cBoICTBA. OT BOrHYTOM CTOPOHbI MOYKN OTXOAAT MOYETOYHWKM, MO KOTOPbIM
MouYa CTeKaeT B MOYeBO Ny3bIpb — EMKOCTb 1 HAKON/EHUA MOUM, NMEIOLLLYI0
TONCTbIE MblWEYHbIE CTEHKM. B BOPOTA Ka/0/i MOYKM BXOAMT NOYeUHan apTepus,
a BbIXOAAT MapHble MOYeUHble BEHbI U MOYETOYHMK. BEHbl HECYT OUMLIEHHYIO
OT XWAKNX NPOAYKTOB Pacna/ia KpoBb B HUKHIOK MO/YIO BEHY.

B royKe pasnMyaloT Hapy»KHbIM KOPKOBbBINA C/MOM M BHYTPEHHWII MO3roBoW
CNoiA. B KOPKOBOM C/10€ Pacro/ioXeHbl NoYeuHble eAnHULbl — HedpoHbl. UX
HaCYMTLIBAETCA B KaX 0/ MOUYKe OKONO 1 MIH. OHM 06pa3oBaHbl KaNUANAPHBIMM
KNYBOYKaMW M PACMONOKEHHBIMM  BOKPYT HUX Kancynamum C  U3BUTbIMM
KaHanbuamu. CTEHKM Kancyn COCTOAT W3 ABYX PAAOB 3MUTENNa/bHBIX KIETOK CO
LWeNeBMAHbIM NPOCTPAHCTBOM MEXAY HUMM, OT KOTOPOrO HauMHAETCA WU3BMTOM
KaHaseL,. KpoBb B KanuANAPHBIN KAyGoYeK NoCTynaeT no NPUHOCALLEH, a noKkuaaeT
no BbIHOCALEH apTepuone. BbiHOCAWAA apTepuona BHOBb pacnajaerca
Ha KanuANAPbI, ON/eTalolLIMe U3BUTON KaHaseLl. Takum 06pa3om, KPoBb NPOXOANT
CHauana Yepes KanuANAPHBI KNy6oUeK, a 3aTem Yepes KanuNAPHYIO CeTb BUTOTO
KaHasbLa.

B KanuanapHbiX KAyBouYKax KpoBb TeYeT nog GOMbWMM aBneHnem, yem
B JPYrUX Kanuanapax, Tak Kak BXOAAULMIA COCYA WMPE BbIXOAAULEro. CTEHKM
Kanu1iApoB NPOMYCKaloT B Kancy/ly U3 nnasmbl KPOBM BOAY C PacTBOPEHHbIMM
B Hell CONAMM, 33/lePXKNBAA KNETKM KPOBM M KpyMHble MO/eKy/bl 6enkos. 3ToT
GunbTPaT ABNAETCA NEPBUYHON MOYOI, OHA COAEPHKWUT MUHEpasbHble COMMU,
FOPMOHbI, BUTaMUHBI, aMUHOKUCIOTbI U JPYrUe COeAUHEHWs, HeobXoanumble
opraHusmy.

W3 Kancynbl nepBuyHas moua NOCTynaeT B U3BUTON KaHanew, Ero cTeHku
peabcopbupyloT BOAy M HEKOTOpble ApyrMe BellecTBa: MIOKO3Y, BUTaMMHbI
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n Ap. B pesynbtate obpasyercAa BTOpUYHas Modva, Npeactasawolas coboit
KoHueHTpUpOBaHHbI pacTBop coneit, a TaKkke Mo4veBMHbl. OHa cTekaeT
8 NOYEYHYIO 1OXaHKY — HEeBO/IbLIYIO MOMOCTb B NOYKAX, OTKY/AA MO MOYETOYHMKAM
nonagaet 8 MOYEBOM My3bipb. Yepe3 MOYEUCNycKaTeNbHbIN KaHa/ U3 MOYEBOro
ny3bIpA MOYa YAANAETCA HapyXKY.

Kowka

Koxa — HapyHblli NOKPOB Tena, KOTOPbI OBecreynsaeT TemnepaTypHy:o,
6onesylo, OCA3ATE/IbHYIO YyBCTBUTENILHOCTD, MPENATCTBYET MPOHMKHOBEHMIO
MMKPOBOB 1 AZLOBUTHLIX BELLECTB B OPraHM3M, NPEIOXPaHAET ero OT MexaHU4YecKnxX
NOBPEX/AEHNN, BLINONHAET QYHKUMIO TEPMOPEryaALUMM, BblAeNAeT BpeaHble
Ana OpraHn3ma npoayKTbl meTabonmnsma.

Koxa cocTouT W3 agyx cnoes. Hapy i cnoit IENT) om,
a 6onee ry6oKUit — AepMOit, COBCTBEHHO KOXeit. KNeTKn BepxHero cos NaoTHO
npuaeratoT Apyr K APYry 1 0porosesalor. Mx cnoit Haubosee TONCT Ha NOAOLWBaX
HOT M Ha NafioHAX. POroBOii CMOM BbIMOMHAET 3aWMTHYIO GyHKUMIO. Bonocs!
1 HOTTM — NPOU3BOAHbIE POTOBOTO CNOA 3NMUAepMHUca. Braroaapa ero kneTkam,-
CNOCOBHBIM A€AUTLCA, OHM PaCTyT HENPepbIBHO. B 6a3anbHOM C/ioe anuaepmuca
HaXOAATCA MUIMEHTHbIE KNETKM, OT KOTOPbIX 3aBUCUT LBeT Koxu, T. K. B HUX
BbIPA6ATLIBAETCA MUTMEHT MeNaHWH Moj BO3AeHCTBUEM YNLTPAUONETOBbIX
nyyeit.

Jlepma COCTOUT U3 KNETOK N MHOTOUYUC/IEHHBIX NepenieTeHmit KoNNareHoBbIX
BOJIOKOH, [eNalolnx KOXY 31aCTU4HOW. B Aepme HaxoaaTca BONOCAHblE
NIYKOBMLIbI, MOTOBbIE )KeNe3bl, CaNlbHbIe }Ke/le3bl, KPOBEHOCHbIE U IMMdaTUYecKne
COCYAbl M PeLenTopbl.

Yepes noToBble Kenesbl YAANAIOTCA KUAKME MPOAYKTbI Metabonusma.
Mo cocTasy NoT 61M30K K cocTaBy Mouu. MOTOBbIE Kenesbl UMeIOT BUZ, KNy6ouKoB
C BbIBOAHBIMM NMPOTOKAMM, BLIXOAALMMM HA MOBEPXHOCTb KOXM. K BONOCAHBIM
CYMKaM MPUKPENAAITCA Mblllbl, NOAHWMaloWMe BonoC. COKpalieHne 3Tux
MbIWL, BEAET K NOAB/EHUIO Ha MOBEPXHOCTU KOXKM BYrOPOYKOB («ryCuHas Koxay).

CaflbHble Kenesbl OTKPbIBAKOTCA MPOTOKAMU B BONOCAHbIE IYKOBMULIbI, BbIAEAAR
KOMHOE Cafo, KOTOPOe CMa3blBAeT KOXY 1 BONOCHI, A€1aA UX HEMPOMOKAEMbIMM
1 31aCTUYHBIMM.

Moa  Aepmoii  HaxoauTcA  MpoBas  KneTyaTka,  0Bpas3oBaHHas
COEAMHNTENbHBIMW BOJIOKHAMM, B MET/AX KOTOPbIX NIEaT XMPOBble KNeTkM. OHa
BbINO/IHAET AMOPTU3MPYIOLLYIO 1 TEMIOU30MPYIOLLYIO GYHKLMIO.

7Kesie3bl BHyTpeHHeii cekpenun

TymopanbHas perynauma GyHKUMNA OpraHU3ma oCyLLecTBAACTCA C MOMOLLbIO
XMMMYECKUX BELLECTB, BbIpabaTbiBaemMbiX B Pas/MYHbIX OpraHax W TKaHAx,
1 KPOBbIO PAa3HOCUMbIX M0 BCEMY OpraHn3my. CyLLeCTBYeT PAL, e/ie3 BHyTPpeHHen
CeKpeLynu, KOTopble BbIPabaTbiBaloT BEWECTBA, CNEUMAaNbHO NpeAHasHaYeHHbIe
ANA PEryNALUMM — FOPMOHbI. [OPMOHBI — 3TO BbICOKOMONEKYNAPHbIE aKTUBHbIE
BewecTBa. HUYTOXXHOE WX KOAMYECTBO OKa3blBaeT MOLLHOE BO3/eicTBUE
Ha [IEATE/IbHOCTb ONpPe/ie/ieHHbIX, OPraHoB.

MomKenynoyHan enesa BbINONHACT ABOAKYIO dyHKUMIO. OfHN ee KNeTKM
B8bIPabaThiBAlOT MULLEBAPUTENbHDIA COK, KOTOPbIA MO BbIBOAHBIM MPOTOKaM
NOCTYNaeT B KUWEYHMK, [APYrUe KNETKW BbIPAabaTbiBaloT rOPMOH — WHCYMH,
nocTynatouui NPAMO B KPOBb. MHCYMH NpeBpaLiaeT u3bbITOK [1I0KO3bl B KPOBM
B [INKOTEH M MOHUKAET YPOBEHb Caxapa B KPOBW. OPMOH IIOKaroH Aeiicteyet
NPOTUBOMONIOXKHO ~ MHCYMHY. HefoCTaToK  MHCYAMHA  BbI3biBaeT —pa3suThe
caxapHoro aua6era.
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LuToBMAHAA Kenesa NeXUT nosepx ropraHu. Ee ropmoHbi, B Tom uucie
TUPOKCUH, PEryanpyioT obmeH BelecTs. OT MX KOAMYECTBA 3aBUCUT YPOBEHb
noTpeBaeHMA KUCIOPOAA BCEMU TKaHAMM Tena. HejocTatouHas GYHKUMA Kenesbl
B [IeTCKOM BO3pacTe NPUBOAMT K PasBUTUIO KPeTUHM3MA (3azepuBaetca
POCT M YMCTBEHHOE pa3BuTME), BO B3POC/IOM BO3pacTe — K 3abonesaHuio
MMKCenemoit. M3BbITOK rOPMOHOB y B3POC/bIX NMPUBOAMT K passuTMio 306a
(6asenosoit 6onesHu).

HaanouyeyHnkn BbIPabaTbiBalOT FOPMOHbI, KOTOPbIE PEryaUpyIT GeNKoBbil
06MeH, NOBbILIAIOT YCTOR4YNBOCTL OPraHN3Ma K HeBNAroNpUATHbIM BO3AEHCTBUAM
cpeabl, peryampyioT conesoit obmeH u ap. B Moaroaom CNoe HaAMoYeYHMKOB
BbIPabaTbIBAETCA FOPMOH — aZPEHaNHH, YCh P COKf
W PEryNMpYIOLLMi YINeBOAHIN O6MeH.

TUNOGU3 — HUKHMIA MO3FOBOM NPUAATOK, BbIAENAET B KPOBb HEMPOrOPMOHDI,
peryaupyioule  poctT  OpraHusma, GYHKUMM  HaAMOYeuHMKoB.  M36bITOK
COMaTOTPOMHOTO FOPMOHA NPUBOAMT K UraHTU3MY, HEOCTaTOK — 3ameasieHMIo
pocra.

fMnotanamyc BbipabaTbiBaeT HeMpPOrOPMOHbI, peryanpyloue  paboty
runo¢usa. Mososble xenesbl (CEMEHHUKM N AUYHUKM) BbIPabaTbIBalOT NO/OBbIE
FOMOHBI U 06Pa3yIoT MONOBbIE KNETKU. MyXCKME MOMOBbIE TOPMOHbI OTBEYAIOT
3a pa3sBUTUE BTOPUYHBIX MONOBbIX MPU3HAKOB: YCOB, GOPOABI, XapaKTEPHOro
ANA MYKUMH TEOCNOMEHWUA U HU3KOTO roN0Ca. MEHCKME MO0BbIe TOPMOHbI
perynvpyioT pasBuTUE KEHCKMX BTOPUYHbBIX MPU3HAKOB, YNPaBAAIOT NONOBLIMM

, Npo PEMEHHOCTU 1 POZL0B.

HepaHasi cucTema yeji0BeKa

HepBHasn cucTema o6ecneynBaet nOCTOAHCTBO BHYTPEHHEN CPe/bl OpraHM3ma.
Kpome 3Toro HepeHana cucrema cornacyet paboTy BCex OPraHos, peryanpyet
WX [eATeNbHOCTb, obecneunBaeT CcOKpalenne Mbiwl. HepeHasa cuctema
obecneynsaeT cBA3b OPraHM3ma co BHelWHeli cpeaolt. HepsHas cicTema ABnAeTCA
MaTepuanbHOM OCHOBOM NCUXMHECKON AGATENbHOCTH YenoBeKa. HepsHan cuctema
COCTPUT W3 LiEHTPaNbHOM M_nepudepuyeckoit yactu. K LEHTpanbHON HepBHOM
CMCTeMe OTHOCATCA FOIOBHOA 1 CIUHHOW MO3T, K Nepudepnyeckoit — oTxoaauLMe
OT HUX HEPBbI M HEPBHBIE Y3/lbl, HEPBHbIE CMIETEHUA U HEPBHbIE OKOHYAHMA,
pacnonoxeHHble 3a NpeieNiamn Yepena 1 No3BOHOYHMKa.

CNWHHOM MO3r PacmofoXeH B NO3BOHOYHOM KaHane u UmeeT Buz TPy6Ku
AJIMHOM OK0/10 45 cm 1 AnameTpam 1cm. BHYTpM HEro — nonocTb, 3anosHeHHas
CMMHHOMO3rOBOA KMAKOCTbIO. Ha NonepeyHom cpese BUAHO, YTO CIMHHOM MO3T
COCTPUT W3 HapYKHOrO GeNoro BELECTBa M BHYTPEHHErO Ceporo BellecTsa.
Cepoe BEUIECTBO COCTOMT M3 TeN HEMPOHOB M MMEET Ha MoMepeyHom cpese
bopmy Gaboukn. Benoe BelecTso 06pa3oBaHo, OTPOCTKAMM HEPBHbIX K/NETOK,
NOKPLITHIMU MUEIMHOBOI 060/104KOM, 06 bEAUHEHHBIMM B NPOBOAALLME NYTU.

TO/I0BHOM MO3r COCTOWT W3 3afHEro, CPeAHero U MepeaHero Mosra.
OT Hero oTXogaT 12 nap YepenHo-mO3roBbIX HEPBOB, M3  KOTOPbIX
3pUTeNbHbIE, CNYXOBbIE W OBOHATENbHbIE HEPBbI ABNAIOTCA YYBCTBUTE/NbHBIMM,
a 0CTa/bHble — CMelaHHbIMK. K 3aiHemMy MO3ry OTHOCATCA NPOZIOATOBATHIN MO3T,
MOCT 1 MO3XeYOK.

MpoAoNrosaTlii  MO3r  BLINOAHAET PedNEKTOPHYIO W MPOBOAHMKOBYIO
GYHKLWN 1 ABNAECTCA, NPOAO/IKEHUEM CTIMHHOTO MO3ra. B HeM HaXoAATCA LEHTPbI
[bIXaHNA, CEPAEYHO-COCY/ANUCTON [eATeNbHOCTM, 3aLUTHBIX PedaeKcoB (Kawenb,
UnxaHu1e, PBOTa), NULLLEBAPEHNA.

MocT ABAAETCA NPOA0/IKEHNEM NPOAOATOBATOr0 MO3ra. Yepes Hero NpoxoaaT
HepBHble MyTM, CBA3bIBAlOWME NEepeaHuil, 3afHWiA MO3r C NpoAO/roBaTbiM
M CIUHHBIM MO3TOM. OT MOCTa OTXOAAT C/IYXOBbIE U IMLIEBbIE HEPBbI.

56



MO33KeUOoK PacnonoxeH no3aan NPoOACNTOBaTOro MO3ra i MocTa. Mosxeuok
Y4acTBYET B KOOPAMHALINM ABUKEHUIA, NOAAEPKAHMM NO3bl U PABHOBECUA TENa.

Cpe/iHAin MO3T COEAMHAET NEpeaHUit MO3M C 3aAHMM. 3AeCb HaXoAATcA
Ba)kHble /|BUraTe/IbHbIE W YYBCTBUTE/IbHbIE HEPBbI, MPOMEKYTOUHbIE LEHTPbI
06paboTKM MHGOPMALLK, NOCTYNUBLLIEI OT 3pUTENbHBIX M CIYXOBbIX PELLeNTOPOB.
Mepe/iHNit MO3T COCTOMT M3 NPOMEXKYTOYHOTO MO3ra U BO/bLIMX MOAYLWaPUIA.

MpPOMEXYTOUHbI MO3r YacTUYHO 06pabaTbiBaeT MHOOPMALMIO, UAYLLYIO
yepes Hero B 6osbluMe MOAYWapuA. B HEM HaXOAATCA LEHTPbI KawAbl,
HaCbILEHNA, ON0AA, YNpaBAAloUME TEMNepPaTypol Tena W BHYTPEHHUMM
opraHamu.

Bonbluve MoNywapua NepesHero Mo3ra MOKPbITbI CEPbiM BELLeCTBOM —
KOpOI BoNbWKX MONYLWApUIA, KOTopaa obpasyeT MHOXECTBO CKAajokK, 6oposs
M M3BUAMH, YBENMUYMBAIOWWX MOWaAb Kopbl. CKOMAEHWUA CEporo BelecTsa
HaxXoAATCA B Iy6MHe noAylwapuit. 3To MOAKOPKOBbIE AApa.

Kopa 6onbwux nonywapuit — BbICWMIA OTAEN LEHTPasbHOM HepBHOM
cuctembl. OHa OTBEYaeT 3a BOCMPUATME BCeW noCTynaolienn WHbopmaumm,
32 yNpaB/ieHNeM BCEMMU CIOKHBIMM MbILLIEYHBIMM ABVMKEHNAMN. C Heli CBA3aHbI
NamATb, PeYeBan: U MbICAUTEbHAA AEATeNbHOCTb. Kopa Kawaoro nonywapus
COCTOMUT U3 IOBHOW, TEMEHHOM, 3aTbIIOYHOW W, BUCOYHOM A0NEN.

3aTblIOYHAA 30Ha KOPbI OTBEYAET 3a 3peHWe, BMCOYHAA — 3a BOCMpPUATME
3BYKOB, TEMEHHaA aHaIM3NpPyeT UHGOPMALAIO, NOCTYNAIOLLYIO OT KOMKM, CYCTaBOB,
KocTeid. JloGHas Kopa OTBETCTBEHHA 3a COCTaBieHMe MPOrpamm AeicTBuii,
C ee pasBUTMEM CBA3aH BbICOKMII ypOBEHb NCUXMKM yenoseka. Kopa nesoro
nonywapua 06ecneynBaeT yCTHyIO U MMCbMEHHYIO Peyb, IOTUYECKOe MblluneHue,
NpaBoOro — OTBEYAeT 3a 06Pa3HOE MbILEHME.

BereTaT1BHbIN OTAEN HEPBHOM CUCTEMbI PETYIMPYET COCTOAHUE BHYTPEHHUX
OpraHoB B _MEHAIOLMXCA YC/NIOBUAX OKPY»alowlel cpeapl. [leATeNbHOCTb
BEreTaTMBHOM HEPBHOM CUCTEMbI HE 3aBMCUT OT BOAIM Ye/ioBeKa.

B cOCTaB BeretaTMBHOW HEPBHOW CUCTEMbI BXOAAT CUMMATUYECKWA
un I'IapaCMMFIaTM‘-IeCKIAﬁ oTaensl. CumnaTtuyeckuin oTAeN aKTuBM3Upyetcsa
B CTPECCOBbIX CUTyaumaX. Ero LHTPbl HaXOAATCA B BEPXHEN W CpeAHelt yacTu
CMMHHOTO Mo3ra. OT HMX WAYT HEPBbl K HEPBHbIM Y3/1aM, PacroNOKEHHbIM
BA0/b NO3BOHOYHMKA. ITO MapHble y3/bl HEpBHOrO CTBONA. Kpome Toro, ecTb
[IONONHNTENbHbIE y3/Ibl B 0DAACTU KMBOTA (CONHEYHOE ChieTeHue) U Ap.
Moz BAMAHWEM 3TOTO OTAENa Cepaue YCUAMBAET CBOKO PaboTy, KOXHbIE COCYab!
cyxatotesa, no A KPOBAHOE . OpraHbl , Hao6opoT,
3aTOPMaXKMBAIOT CBOIO [JATENbHOCTb.

MapacumnaTyeckuin OTAEN HOPMANU3YeT AeATENbHOCTb CEPALa, AaBNeHNe,
paclumpseT cocyapl KOXW. LIeHTpbl 3TOr0 OTAeNa HaXOAATCA B CTBO/IE MO/IOBHOTO
MO3ra 1 KPeCTLIOBOM OTAEeNE CIUHHOTO MO3ra. Camblil KPYMHbINA U3 HUAX LEHTp —
UeHTp 6/1y)K/al0lLero Hepsa HaxoaAMTCA B NPOAOATOBATOM Mo3re. CoMaTUYeCKuit
OTAeN HEepBHOM CMUCTeMbl. ITOT OTAeN CNeuMannusvpyeTca Ha BOCMPUATUM
MHHOPMALIK 1 YNIPaBAAET ABUKEHUAMM TeNA. BbICIIMM LLEHTDOM COMATUYECKOro
oTAena ABNAETCA Kopa 60/bLuKX nonywapuii. COMaTU4eckuit 0TAeN NoAYMHACTCA
BO/Ie YenoBeKa.

Opranbl 4yBCeTB (AHATH3ATOPBI)

OpraHbl 4yBCTB ObecneumsaloT BOCMPUATUE Pa3UUHBIX Pa3APaXKEHUi,
ANCTBYIOWMX Ha OPraHW3M, M CAYXaT ANA NPUCMOCOBAEHNA K MeHAIWMMCA
YCNOBMAM  OKpyalolleit  cpeabl. [lo  xapaktepy, — BOCMPUHWUMaeMbix
pasapaxuTeneii aHanM3aTopbl Pa3fenaloTcA Ha AWCTaHTHbIe, T.e. AedcTByowMe
Ha paccToAHUM (3peHne, cyx), n KOHTaKTHble (ocA3aHue, BKyc). Mo Buay aHeprim
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pasApaxuTens aHaMsaTopbl NoApPasAeNaloTCcA Ha XMMUYeckue (BKyC, 06oHAHME),
MexaHu4eckue (cnyx, ocazaHue), cBeToBble (3peHue).

Opran 3penust

[nasHoe ABGNOKO MOKPLITO CHAPYXKW MNOTHOM 6enouHoin 0BONoUKON —
CKNEpoW, KOTOpas COeAUHAETCA CO CU3UCTON 060N0YKON BHYTPEHHER CTOPOHbI
Beka. Bniepeau Cknepa nepexojvT B NPO3PaYHyIo POroBuLY, Hepes KOTOpYIo B a3
NpOHMKaeT cBeT. M0z CKNePOH HaXOANTCA COCYANCTas 06O/I0UKa, NPOHWU3aHHasA
KPOBEHOCHbIMW cOCyAamn. Ee BHYTPEHHMIl CNOit COAEPXMT COW KpacAwiero
BellecTBa — YEPHOro NUrMeHTa, NOMNOLLAIOLLEro YepHble Ny4n. Mo3aamn porosuLibl
cocyauctan 060/104Ka MEPEXOANUT B PaZyKHYK 0BONOUKY W PecHU4YHoe Teso,
f/le PacnofioXeHa PecHUYHas MbllLa, PEryaMpYIOLias KPUBM3HY XpYCTanuka.
Kpyrioe oTBepcTie BHYTPU Pajy»KHOWM 0BONOYKM — 3payoK, CNocoBbeH MeHATb
CBOM pa3mepbl B 3aBUCUMOCTM OT MHTEHCUBHOCTY CBETa. BHYTPEHHAA CTeHKa rasa
BbICT/IaHa TOHKOW 0BONOYKO — CeTYaTKOMW, B KOTOPOJ HaXOAATCA 3pUTeNbHble
peLenTopbl: KONBOUYKM 1 MaNoUKN.

BHyTpeHHee AApO MasHoro AbnoKa o6pasyeT BMecTe C  pPOrosuuei
ONTMYECKYIO CUACTEMY [1a3a WM COCTOMT M3 XPYCTa/NuKa, CTEKAOBWUAHOTO Tena
1 BOAAHMCTOM BNaru nepesHen 1 3agHei kamep rasa. Mpo3payuHblii v 31aCTUYHBINA
XPYCTa/MK, PacrooXeHHbIV no3aau 3padka, MmeeT GOpMy ABOAKOBbIMYK/IOM
MH3bl. OH BMECTe C BHYTPUINE3HLIMM HUAKOCTAMM NPENOMAAET /ly4n CBeTa,
sxoaAume BHypr rnasa, 1 GOKycUpyeT Ux Ha ceTyaTke. Ha ceTuaTke obpasyerca

0e 1306p: npeameta. Mol BMAUM npsAmOe
MaoGpameHme npegme'ros 61aroaapA KOPPEKLMM CO CTOPOHBI MO3TOBbIX LIEHTPOB.

Opransl cIyxa

B opraHe ciyxa pas/iMyaioT HapyHOE, CPefjHee U BHYTPEHHEe yXo.

Hapy»HOe yXO COCTOMT W3 YWHOM PaKOBUHbI W HapYKHOrO CAYXOBOTO
npoxoga. OHo obec y 1 nposes 3BYKOBOM BO/IHbI
K 6apabaHHOW NepenoHke.

CpeaHee yxo PacrosioXeHO BHYTPU BMCOYHOM KOCTW M COCTOMT M3 MOOCTH,
Tfle HaXoAATCA C/yXOBble KOCTOYKM — MOJIOTOHEK, HaKOBa/IbHA M CTPEMEYKO,
M cnyxosoi Tpybbl (eBcTaxnesoi Tpybbl), COEAMHAIOWEN CpeAHee yXo
C  HOCOrNOTKON. MonoToYeK  CoeAuHeH ¢ HapabaHHON  MEPEenoHKoN,
CTPEMEYKO — C MEPENOHKON OBA/bHOTO OKOLIKA CAYXOBOW YANUTKM. CayxoBbie
KOCTOYKM, B3aUMOAEMCTBYA Kak pbiyary, nepeaaroT konebaHus ot 6apabaHHoOM
NepenoHKM K XMAKOCTH, 3aN0NHALLE BHYTPEHHEE YXO.

BHYTpEeHHee yXO COCTOMT M3 YIUTKM, CUCTEMbI TPeX, NONYKPYMHbIX KaHanos,
06pasyiolwmx, KOCTHOW NabUPUHT, B KOTOPOM PacnosioXeH MepenoHyaTbii
NabUPUHT, 3aNOAHEHHBIN KUAKOCTBIO. B CNIMPabHO 3aBUTOM yUTKE NOMeLLAoTCA
CNyXOBble PELEenTopbl — BO/IOCKOBbIE KAETKM. 3BYKOBbIE BO/HbI MPOXOAAT
4Yepes HapyMHblil C/lyxoBOW NPOXOA W BbI3bIBAlOT KonebaHua GapabaHHON
NepenoHKM, KOTOpble Yepes CNyXOBble KOCTOYKM NepedaloTca Ha OBasbHoe
OKOLLIKO BHYTPEHHETO yXa M BbI3bIBAIOT KoNeBaHNA 3aN0NHAOLLEH ero XnAKOCTU.
3T KoneBbaHMA NpeobpasytoTCA CIYXOBLIMU PeLLenTopami B HEpPBHbIE MMNY/bLChI,
KOTOpbIE MEepeaaloTca Mo CAYXOBOMY HEPBY B C/YXOBYIO 30HY, KOpbl GO/bLIMX
nonywapui.

Opranbl paBHOBecHst
Cuctema TPEX MONYKPYXKHbIX KaHanoB, OBa/ibHbIA W KPYIblA MELIOYKK
06pasytoT BeCTUBYNAPHbIN annapat. Bo3bys/AeHnA BO3HUKAKOT B peLienTopax 3Toro
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opraHa 1 NocTynatoT B HEPBHbIE LIEHTPbI, OCYLIECTBAAOWME NepepacnpeaeneHne
TOHyCa M COKpalleHWe Mbiwl,. B pesynbtaTe NoAAepsKUBAETCA paBHOBECUE
W NONOXKEeHUE TeNa B NPOCTPaHCTBe. nO/’IVpr)KHbIe KaHanbl pacno/sioXeHbl B Tpex
B3aMMHO nepneHAUKYNAPHbIX NJIOCKOCTAX. 3anonHeHbl CTYAEHMCTOFI HUOKOCTbIO.
BHYTPM KaHanoB HaxoAATCA BO/IOCKOBbIE peuenTopbl. an no6om cmeweHnn
roNnoBbl XWAKOCTb B KaHasNax ABWXKETCA, BOBNEKaAa B [BWXeHWEe BOJIOCKHK,
4YTO NPUBOAMUT K BO3BYKAEHMIO peuenTopos. MbllweyHoe 4YyBCTBO BO3HWKaeT
fpU PacTAXKEHUU WAWM COKpaLeHWs Mbllwl, 6aarogaps Y4emy Mbl CMOCOGHbI
coBepLwaTb NPOU3BO/IbHbIE ABUMXKEHUA.

KoxHble YyBCTBA CNAraetcA M3 HECKO/IbKUX aHaNn3aTopos. OcAsaHne —
CNOXHOE YYBCTBO, CBA3AaHHOE C NPUKOCHOBEHWEM, K NpeameTam. B Hem y4acreyer
TaKTUAbHOE 4yBCTBO. O6OHAHME OCYWECTBAACTCA C MOMOLbIO PeLenTopos,
KOTOpble HaXxo4ATca B CAM3UCTOM  060NM0YKe HOCOBOM MonocTu. Knetku
3TUX peuenTopoB WMeEKT MOCTOAHHO KO/'IEG/'HOLLLMECR PEeCHUYKHU. KB)KAail
060oHATENbHAA KNeTKa cnocobHa 06Hapy)Kl4Tb BeLecTso onpeaeneHHOro cocrasa.
an BiaMMO,CleFICTBMM C HAM OHa NOCbINAET HEPBHbIE MMNY/IbCbl B MO3T.

BK‘/COBI:IE peuenTopbl PacNONOXeHbl B CAM3NCTON 060/104Ke A3bIKA. BKYCOBHE
COCOYKM MMeELT rpuboBuaHYIo, enobosaTylo n auctosylo dopmy. Kaxpaplit
cocouek coobLaeTcs ¢ pOTOBOM NOOCTbIO HEBObLIMM OTBEPCTUEM — MOPOWA.

Bricmasi HepBHAs eSTeTbHOCTH

B OCHOBE YyYeHMA O BbICWIEH HEPBHOW MAEATENLHOCTW fiewaT uaeu
0 pedneKTOpHbIX MexaHW3Max MCUXMYECKUX MPOLECcoB, KOTOpble Brepsbie
cpopmynvposan UN.M. CeueHos.

W.N. NaBnos 3KCNepUMEHTaNbHO NOATBEPAWA 3TV WAEN W CO3an HOBbIN
pasgen B Hayke — (M3MONOTMIO BbICIIEN HEPBHOM [EATENbHOCTU. Bbiclwas
HEepBHaA /leATe/IbHOCTb  ObecneynsaeT  MHAMBUAYa/bHOE MOBEAEHYECKoe
npucnocobiieHre YenoBeka K M3MEHAIOWMMCA  YCIOBMAM  OKPYXatouleit
M BHYTPEHHel cpeabl, HOCUT pedneKTOpHbI XapaKTep, OCyllecTBAAeTCA
C NOMOLLBIO YCIOBHBIX 1 6e3yC0BHbIX PedNeKCoB.

Be3ycnoBHble  pednieKcbl  NOCTOAHHO — BO3HWKAKOT — MpW  AeNCTBUM
COOTBETCTBYIOWNX Teneit Ha onpes peuenTopHble NoAA.
OHM ABNAIOTCA BPOKAEHHBIMM, HACNEACTBEHHBIMM, BUAOBLIMM, BCETAa BO3HUKAIOT
NPy ONpeaeneHHbIX YCI0BMUAX M COXPAHAIOTCA B TEUEHME BCEI XKM3HW OpraHu3ma.
K HUM OTHOCATCA OPUEHTUPOBOYHbIN, 0GOPOHUTENBHBIN 1 AP. pedneKcsl.

VIHCTUHKT — Lienb Noc/1e0BaTeIbHO OCYLLECTBAAEMbIX PEDIEKTOPHbIX aKTOB.

YcnoBHble pedeKchl NO3BONAIOT MPUCIOCOBUTLCA K eLle He HAcTynuBLIeMy
cobbiTmio.  [lnA - ux  06pas’oBaHWA  HEOBXOAMMbI  CAedylowme  YCaoBM:
HEO/]HOKPAaTHOE COBMajieHMe BO BPEMEHM AeNCTBUA [BYX pasapaxuTeneit —
6€3pas/IMYHOTO CUTHa/IbHOTO, MM YCOBHOTO (CBET, 3BYK 1 Ap.), U BesycnosHoro,
T. €. Bbi3blBatowWero 6esycnoBHblii pednekc (Hanuuue notpeGHOCTM B nuLe,
Boge, 6e30MacHOCTU M T.4.). YCNOBHbIM pasapaxuTenb AOMKEH HECKONbKO
npe/ecTBoBaTh 6e3ycIOBHOMY PasApakuUTeNio, T. €. CUTHAU3UPOBATL O HEM.
Mpu 06pa3oBaHMM YCAOBHOMO pednieKca BO3HWKAET BPEMEHHAA CBA3b Memay
LEHTPaMK aHann3aTopa YC/I0BHOTO Pa3dpaxurens U LEHTpom 6esycnosHoro
pednekca. YcnoBHblii pednekc MaBnoB Ha3Ban BPEMEHHON CBA3bIO, NOTOMY
UTO 3TOT pedrieKc NOABNAETCA TONLKO B TO BPEMs, NOKa AEHCTBYIOT yCA0BUS,
npU KOTOPbIX OH CHOPMMUPOBANCH. YCIOBHbIE PedNEKCbl ABAAKOTCA OCHOBOM
HaBbIKOB, MPUBbIYEK, OBYYEHWUA, BOCMMUTAHMA, PA3BUTUA PEYU W MblLLNEHUA
y peGEHKa, TPYAOBOW, OBLLECTBEHHOM 1 TBOPYECKOW AEATENBHOCTH.

Hapsgy ¢ BO36yAeHMEM B KOpe BOSHUKAET 1 TOPMOXEHME, T.e. 3a/iepKa
OAHWX PeaKuuit ANA OCYLIeCTBIeHNA ApyruX. B mpouecce ajanTaunm yenoseka
M KMBOTHBIX K cpese TCA UX MO , CNefloBaTeNbHo,

59




06pasyloTcA HOBbIE M 3aTOPMaXKMBAKOTCA MPEXHWE YCIOBHbIE pedrieKchl.
Bnarofapsi BHYTPEHHEMY TOPMOMKEHMIO BGUONOTUYECKU HeLenecoobpasHbIx
peakuui1 opraH13ma, BO3MOMKHA BbIPaBOTKa HOBbIX YCIOBHBIX PeIEKCOB.

Y UeNoBeKa U y KMBOTHBIX MeXaHU3Mbl 06Pa30BaHNA YCIOBHbIX pedeKcos
OfiMHaKoBbl. OAHAKO YeNOBEK PEe3KO OT/IMYaeTcA Mo CBOEMy MOBeAeHMIo
OT JKMBOTHbIX 6narojaps O0CObbIM MexaHW3MaM HepBHOW [leATeNbHOCTH,
K KOTOPbIM OTHOCATCS Peyb, MaMATb, CO3HAHNE, OTBNIEYEHHOE MbILUNIEHME.

Peyb ABnAeTCcA cpeAcTeOm OGI.LLE!HM;! MexAy NoAbMK B npouecce TpyAa,
COLManbHOM, AyXOBHOMN, MUHOM M3HM: BOSHUKHOBEHME W PasBUTMe peyesoit
[eATEeNHOCTM, C/10Ba, A3blKa NPUBENO K AanbHeiiluemy PasBUTMIO BbiCLueit
MepeHOW AeATENbHOCTH, K 06OraleHmio ee ONbIToM NPeAblAyLLMX NMOKONEHHIA.

Cneunduyeckoii 0CO6EHHOCTbIO BbICWIEH HEPBHOW EATENbHOCTU YenoBeKa
ABNAETCA Ha/M4Me Yy HEro ABYX CUCTEM CUTHa/bHbIX PasApawuTenei: oaHa
CMCTEeMa pa3apaxuTeneil, Kak U y JKMBOTHbIX, COCTOMT U3 HEMOCPEACTBEHHbIX
BO3AENCTBUI HAKTOPOB BHELWHeW W BHYTPeHHel cpeabl opraHuama. [pyras
COCTOWT M3 €/10B, 0BGO3HAYalOWMX BO3AENCTBUA 3TUX (akTopos. W.M. Masnos
COOTBETCTBEHHO Ha3Ba/l UX NEPBOW 1 BTOPOM CUrHaNbHLIMM cucTemamu. CNoBO
CTano ANA YenoBeKa CUrHaNOM NePBUUHDIX, AEHCTBYIOWMX Yepes OpraHbl YyBCTs
pasgpaxuTeneii — CUrHanOM CMrHanoB. B cn0Bax 0606LIAIOTCA KOHKPETHblE
ANA JaHHOTO NpeameTa 1 obLve CBOWCTBA NPEAMETOB; MPOUCXOAUT OTBEYEHIE
OT KOHKPETHbIX MPEAMETOB M, CNe/0BATe/IbHO, CO3AAIOTCA BO3MOMHOCTHU
ANA OTBNIEYEHHOTO abCTPaKTHOTO MbILWNEHNA, 3TO 3HAUMTENbHO paciumMpAeT
BO3MOXHOCTM MPUCMOCOBNEHNAM OKpy3KatoLLeil cpeae.

Con
W.MN. MaBnoB nonaran, Yto COH_— 3TO TOPMOMEHUE OCHOBHbBIX OTAENOB
Kopbl —  GonbWmMx  nonywapui, 6narogaps  KOTOPOMY — MPOUCXOAUT

BOCCTaHOB/IEHWE PaBOTOCNOCOBHOCTM HEPOHOB. MiccnenoBaHua nocneaHux et
NOKa3a/M, YTO COH — 3TO HE TO/IbKO OTAbIX MO3ra, HO W aKTMBHaA NepecTpoiika
ero pabotbl, HeobxoaMmas ANA YNOPAAOUMBAHMA MONYYEHHON B NEpUOA
604pCTBOBAHNA MHGOPMALMK.

PWT™ cHa 1 604PCTBOBAHMA CBA3AH CO CMEHOI AHA 1 HOUN. OH ABNACTCA TaKUM
e eCTeCTBEHHbIM COCTOAHMEM YeN0BEKa, KaK NepuoAMHYecKM HacTynatouini
rON0A, Xax/aa U Apyrne noTpebHOCTU. HEeBO3MOXHO BbICNATbCA BMPOK, Tak e
KaK HeBO3MOMHO HaNMUTLCA W HAECTbCA Ha A/INTENIbHOE BPEMS.

CoH paerT Haubonee MOAMHbIA OTAbIX LEHTPAsbHOW HEpPBHOM cuUcTeme.
IpyaHble aetn cnat 20-22 4, WKOAbHUKKM — 9-11 4, B3pocable noan — 7-8 u.
Mpu HeaoCkINaHMM YenoBek TepAeT PaboTocnocobHOCTb. CoH cocTouT U3 4-5
LMKNI0B, CMEHAOLNX APYT APYra, Ga3bl Me/IeHHOTO CHa 1 dasbl BbICTPOrO CHa.

Oobmue GHOIOrHYECKHE 3AKOHOMEPHOCTH
OpraHUYeckuit MUP N3MEHUYMB U HEMPEPbIBHO Pa3BUBAETCA CO BPEMEHM €ro
BO3HWUKHOBEHMA B CU/TY ECTECTBEHHbIX MAaTePUa/bHbIX MPUUMH.

VpoBHN Opranusanun KuBoii MaTepun na 3emie

. MDI‘eKVﬂRpHD reHeTUYecknini. — ¢ 3Toro YPOBHA Ha4YMHAOTCA BaXHeMwne
npouecchl KM3HeAEATEeNbHOCTU OpraHW3Ma: ObMeH BEWeCTs W NpespalieHne
SHEepruM, NepeAaya HacAeACTBEHHOM MHPOPMaLMM 1 Ap.

® KneTouHblil. Knetka ABAAETCA CTPYKTYPHOM U GYHKUMOHANbHON eAnHULIEN,
a TaKKe eaMHNLIeN Pa3MHOXKEHNA 1 PA3BUTUA BCEX KUBBIX OPraHM3MOB.

¢ TkaHeBblil. TKaHb — 3TO COBOKYMHOCTb K/IETOK, CXOAHbIX MO CTPOEHMIO
1 NPOUCXOKAEHMNIO U 06bEANHEHHDIX BbINONHEHUEM 06Lelt GyHKLUK.
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¢ OpraHHbliA. OpraH — 37O CTPYKTYPHOE 0BbeAUHEHNe HECKO/bKUX TKaHeit
/ANA COBMECTHOTO BbINONHEHNA GYHKLMA.

¢ OpraHu3meHHbIi. OpraHM3m — 3TO LieI0CTHaA, MHOTOK/IETOYHaA, K1Bas
cucTema, CnocobHas K CaMOCTOATE/bHOMY CyL|ecTBOBaHMIO, 06pa3oBaHHas
COBOKYMHOCTbIO OPraHoOB M TKaHei, CneunanusyMpoBaHHbIX B BbINOJHEHNM
Pa3NnYHbIX GYHKUMIA. OHa NOAYMHEHA r'YMOPAIbHOM U HEPBHOW PErynaLMAM.

 MonynAUMOHHO-B1A0BOM. COBOKYMHOCTb OPraHW3MOB OAHOTO  BWA,
o6beAnHeHHas 0BLIMM MECTOM 0BUTaHWA, CO3AAIOWAA NOMYAALMIO, Kak CUCTEMY
Ha/IOPraHU3MEHHOTO MOPA/ZKA, B KOTOPON OCYIIECTBAAIOTCA 37EMEHTapHble
3BO/IOLMOHHbIE NPeobpa3oBaHus.

* BUOreoLEeHOTUYECKNIA. BUOreoLIeH03 — COBOKYMHOCTb B3aMMOCBA3aHHbIX
NONyNALMIA PasHbIX BUAOB CO Bcemyn GaKTopamm KOHKPETHO cpeabl Ux 0buTaHua.
Mo yensm N1TaHUA GUOreoLLeHO30B OCYLLECTBAAETCA NEPEHOC BELLECTB U SHEPrum

¢ BuocdepHbiit. Brochepa — camblit BbICOKUIM YPOBEHD OPraHN3aLMM XKIU3HM
Ha 3emne. Ha 3ToM ypoBHE MPOMCXOAUT KPYroBOPOT BEWECTB U NpeBpaLieHne
SHEPruM, CBA3AHHbIE C JKU3HEAEATENIbHOCTBIO BCEX JKMBbIX OPraHWU3MOB,
obuTalowmx Ha emne.

Kaxaplii opraHMsm cBA3aH C OKPYXKAlOWeN ero cCpefoi, U mexay HUMU
HENpPepbIBHO MAET 0BMEH BELeCTBaMI U SHEpr1ei. Bee XuBble OpraHuambl —
CamoperyanpyioLLecs CUCTeMbI.

OcHOBHBIE T0JI0KEHHSI KJIETOYHOIi TEOPHH, ee 3HAYeHHe

Bce MBble OPraHM3Mbl COCTOAT U3 KNETOK.

KneTka — anemeHTapHas eiMHNLA CTPOEHUA, GYHKLIMOHMPOBAHUA 1 Pa3BUTUA
KMBbIX OpraHM3moB. CyL|ecTBYIOT HeKNeTOUHble (OPMbl KWU3HU — BUPYCbI,
O/IHaKO OHM MPOABAAKOT CBOM CBOMCTBA TOMILKO B KNETKAX KMBbIX OPraHU3MOB.
KneTouHble GOpMbI AeNATCA Ha POKAPMOT W SYKapUOT.

OTKPbITME KNeTKW MPUHAANEKUT aHIMIHCKOMY yueHoMy P. Tyky, KoTOpbIi,
npocmMaTpuBas NoA, MMKPOCKOMOM TOHKMIA Cpe3 NpobKM, YBWAEN CTPYKTYpl,
NOXOXWEe Ha NUeNMHbIE COTbI, M Ha3Ban MX KNeTKamu. MO3xe OAHOKNETOYHbIE
OpraHM3MbI HCCIEA0BAN FONNAHACKNIA YUEHbIA AHTOHM BaH JleBEHryK. KneTouHyio
Teoputo chopmynnMpoBanu HemeLkue yueHbie M. LneiiaeH u T. LeaHH 8 1839 .
CoBpemeHHan KNeToYHan TeopUA CyLIECTBEHHO A0N0HeHa P. BUpeBbIM 1 Ap.

O no. P il KJIeTOuHOI Teopun

e KNeTKa — OCHOBHaA  eAMHMULA  CTPOEHMA,  GYHKLMOHWUPOBAHUA
1 Pa3BUTUA BCEX KMBbIX OPraHU3MOB, HAMMEHbLUAA €AUHULA KMBOTO, CNOCOBHasA
K CaMOBOCTMPON3BE/AEHNIO, CAMOPETYAALMM 1 CAMOOBHOB/IEHMIO;

® KNETKN BCEX O/IHOKNETOYHbIX M MHOTOK/IETOYHbIX OPraHU3MOB CXOAHbI
(rOMONIOrMYHBI) MO CBOEMY CTPOEHMIO, XWMMYECKOMY COCTaBy, OCHOBHbIM
NPOABNEHNAM KU3HEAEATENLHOCTU N 06MEHY BeLLeCTs;

© Pa3MHOMEHME KIETOK MPOMCXOAWUT MyTEM WX AENEHMA, Kaxaas Hosas
KneTka obpasyeTcs B pesynbrate AeneHUs UCXOAHOM (MaTepUHCKOMN) KNeTKu;

® B CNOXHbIX MHOTOKNETOUHbIX OPraHM3Max KNeTKM Creuuan1snposaHbl
No BLINONHAEMbIM MMM GYHKUMAM W 06pasyioT TKaHW; M3 TKaHeil COCTOAT
OpraHbl, KOTOPble TECHO B3aNMOCBA3aHbI M NOAYMHEHbBI HEPBHOW W FYMOpPa/IbHOM
perynaunam.

3TM MONOKEHUA [IOKA3bIBAIOT EAMHCTBO MPOUCXOXKAEHUA BCEX HKUBbIX
OpraHU3MOoB, €[MHCTBO BCErO OPraHWYeckoro mupa. bnarogaps KAeTo4HOM
TEOPUM CTaN0 NOHATHO, YTO KAETKA — 3TO BaKHeNLIaA COCTaBAAIOLIAA YaCTb BCeX
KMBbIX OPraHU3MoB.

KneTka — camas MenKaa eAMHWUA OpraHM3ma, rpaHuuUa ero AenumocTH,
HafleNeHHasA JKU3HLIO W BCEMM OCHOBHBIMM MPU3HAKaAMM  OpPraHusma.
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Kak anemeHTapHas )u1Bas c1CTeMa, OHa IeKUT B OCHOBE CTPOEHWA U Pa3BUTUA
BCEX KMBbIX OPraHW3moB. Ha ypoBHe KNeTKW NpOABMAIOTCA TaKMe CBOWCTBA
KM3HM, KaK CNocOGHOCTb K OBMEeHy BeWecTB W 3HepruW, aBTOperynauus,
Pa3MHOXXeHUe, POCT 1 Pa3BUTUE, Pa3APaXKMMOCTb.

XuUMHYECKHIi COCTAB KJIETOK

KneTka COCTOMT U3 TeX 3Ke XMMUUYECKMX 3NEMEHTOB, YTO U HEXXWBAA NpUpoaa:
8 Hell npucyTcTBYeT 6GONBWMHCTBO 3N1EMEHTOB MEPUOAMYECKON  CUCTEMbI
MeHzieneeBa. B KjeTKax MBbIX OpraHM3MOB OCOBEHHO BE/MKO CofepaHne
YeTbipex anemeHToB — Kucaopoga (O), yrnepoga (C), sogopoga (H), asora (N),
Ha3blBaemMblX MaKpo3/emMeHTamMWu. B cymme OHM COCTaBAAOT okono 98% Bcero
COAEPKMUMOro KNeTku. Bmecte ¢ cepolt U GpochOpOM 3T 3NEMEHTbI BXOAAT
8 COCTaB 6MONONMMEPOB — GENKOB, KMPOB, YINIEBOZOB U HYKNEUHOBbIX KUCOT.

MukpoanemenTbl: cepa (S), dochop (P), kanui (K), Hatpuit (Ma), kanbuuit
(Ca), marnuit (Mg), »eneso (Fe), xnop (Cl), B cymme coctasnsatoT okono 1,9%
COAEPXKMMOTO KNETKW. YNIbTPAMUKPO3IEMEHTbI: UMHK (Zn), meap (Cu), wog (1),
dtop (F) u ap., coctagnsoT meHee 0,1% COAEPKUMOrO KNETKU. Bce anemeHTbl
UIPaIoT B KJETKE BaXKHYID PONb U HEOBXOAMMbI B CTPOTO ONPeAeneHHOM
KO/IMYECTBE, X HEA0CTAaTOK MW U3BLITOK NPUBOAUT K PasUYHBIM HapYLIEHUAM
obmeHa B opraHusme.

Opralmlleume BellecTBa KJIEeTKH

Benku — 3T0 MaKpOMO/IEKY/bl, UK Bruonoaumepsl. MoHomepamu 6enkos
KMBbIX _KNETOK ABAAIOTCA 20 PasHbIX aMMHOKUCAOT. Mexay KapBOKCW/bHOM
rpynnoit COOH (kucnas) u amuuHow rpynnoit H — N — H (ocHoBHas) agyx
COCEIHNX aMMHOKUCNOT ~GOPMMPYETCA MenTuaHas  (KoBaseHTHas) CBA3b.
PasnnyHble KOMBUHAUMM aMWUHOKMCAOT B GesKoBbIX MOMEKynax npuaaioT
6enkam cneunduyHocTb. MocnesosaTenbHoe COeAUHEHNE aMUHOKUCAOT B beske
06pasyeT ero MepsuyHYIO CTPYKTYpY — noaunentua. B GonblinHCTBE Ciyvaes
NoANNenTIA 3aKpy4MBaETCA B CNMPa/b — BTOPUUHYIO CTPYKTYPY 6eska.

Dynknuu Ge1KkoB
1. CTpoutenbHan: 6eNKM BXOAAT B COCTAB KNETOUHbIX CTPYKTYP.
2. TpaHCMOPTHas: CNOCOGHOCTb GE/KOB CBA3bIBATL U MEPEHOCUTb C TOKOM
KPOBU MHOTME XUMUYECKUE COEAMHEHNA (HaNPUMep, TPAHCMOPT reMOorI0BUHOM

Kucnopoaa).
3. PeuenTopHan ¢yHKUMA: 0BecrneynBaeT B3aMMOAEICTBME KIETOK MeXay
cob6oi, a TaKkxe p MaKpOMO, 6enkos K obpatumomy

W3MEHEeHUIO CTPYKTYpbl B OTBET Ha AeicTBue OU3UYECKUX U XMMUYECKMX
($aKTOPOB NIEKUT B OCHOBE PA3APAKMUMOCTH.

4. CokpatuTenbHas QyHKUMA oBecneunsaeTca ocobbIMU COKPATUTE/IbHBIMN
6enkamu, 6narofiaps KOTOPbIM MPOMCXOANUT ABMKEHME HKIYTUKOB, PECHUYEK,
COKpaLLeHNe MbillLL 1 T.N.

5. JHepreTuyeckan ¢pyHKLNA: GeIKM — 3TO 3aNacHOM UCTOYHWK IHEPTUM.

6. Katanutnyeckan OyHKUMA:  Genku-GepmeHTbl  YCKOPAKT  XUMUYecKue

peakuuu.

7. 3awmtHas yHKUmA: 6enku-aHtutena (MmmyHOrI06YAMHBI)
06e3BPEXMBAIOT aHTUIEHbI (MHOPO/HbBIE BelLeCTBa), Bbi3biBalolume 3abonesaHmuA
opraHusma.

8. PEI’YI]ﬂTOpHaﬂ ¢VHKLIMR obecneunsaerca 6e/|KaMM-I'OpMOHEMM, KoTOpble
perynupyiot obmeH BeLLecTs.
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Yrnesoabl AeNATCA Ha NPOCTble — MoHOocaxapuabl (pubosa, aesokcupnbosa,
r0Ko3a, $PYKTO3a U Ap.) U CAOXKHbIe — Aucaxapuipl (caxaposa, /1aKTo3a,
ManbTo3a) U Nonncaxapuapl (Kpaxman, FMMKOTEH, LIeNII0N03a, XUTUH U Ap.).

DYHKIHH YIIEBOI0B

BXOAAT B COCTaB HYKNEUHOBbIX KUCAOT U AT®, ABNAIOTCA YHUBEPCANbHbIM
MCTOYHWUKOM SHEPTUM B OPraHWU3Me, y4acTBYIOT B 06€3BPEXMBaHUN 1 BbIBEACHUM
M3 OpraHM3ma AOBUTHIX BELIECTB, MOAMCAXapuAbl WrPaloT Po/ib 3anacHbIX
NPOYKTOB.

Junnapl — 370 HeWTPanbHbIE XUPbl, BOCKA, GOCHOAMNUALI M CTeponaHble
rOPMOHbI. OHM HEPACTBOPMMbI B BOAE, HO XOPOLIO PAaCTBOPUMbI B OPraHM4EeCKMX
pacteoputenax (6eHsuHe, adpupe, GeHsone u Ap.). B ux cocras, Kak npasuo,
BXOAAT MULEPUH U XKUPHbIE KUCAOTbI.

DYHKIHH THITHI0B

VICnonb3ytoTea Kak 3anacHoi MCTOYHWK SHEPriu; BXOAAT B COCTAB KNETOUHBIX
memBpaH; BbINONHAIOT 3alUTHbIE GYHKLUM (TENAOU30NALMA).

HyKnenHoBble KucnoTbl — 310 monekysbl [IHK (4e30KCHpUBOHYKNEMHOBOM
Kucnotbl) u PHK (pMbBOHYKNEMHOBOM KUCAOTbI).

AHK — 6u1ononumep, ee MOHOMEPbI — HYKAEOTU/bI COCTOAT M3 a30TUCTOrO
OCHOBaHUA (aAEHWH, TYaHWUH, LUTO3MH, TAMUH), MOHOCaxapuaa (ae3okcupubosa)
n ocTatka dpochopHoi Kucnotel. Cama monekyna [IHK — 310 2 3aKpy4eHHble
B CMUpanb MNOAMHYKNEOTUAHbIE Uenu, ObbeAuHEHHble Mexay Ccoboit
BOZLOPOAHBIMM CBA3AMM.

®yuxuus THK
3anuck, XxpaHeH1e 1 BOCNPOU3BeIeHME HaCNe/CTBEHHOI MHGOPMaLMK.
PuboHyknenHosas  kucnota  (PHK)  ogHouenodeuHbiit  Guononumep,
COCTORALNM U3 HYKNEOTU/OB, B KOTOPbIX a30TUCTOE OCHOBAHWE TUMMH 3aMEHEHO
Ypaumnom, a yreBoa Ae30Kcupnubosa — pubo3oit.

3 Bupa PHK
1. UHpopmaumoHHyto (u-PHK),
2. TpaHcnopTHyio (T-PHK) u
3. PubocomanbHyto (p-PHK).

®ynxuun PHK
YyacTe B BOCMPOM3BEAEHWM HACNeACTBEHHOW WHpopmauumn (8 cuHTese
6enka).
ApeHosuHTpudpochopHas kucnota (AT®) — MOHOHYKIEOTUZ, COCTOAWMMA
13 pub03bl, aAEHWNHA U TPeX 0CTaTKoB GOCHOPHOM KUCAOTBI.

Dynxnus ATO
YHNBEPCaNbHbI UCTOUHWK SHEPTUN B KNeTKe.

OGMeH BeuecTs U NpeBpallenie JHEPTHu B KileTKe

O6MeH BellecTs 1 3HeprumM (MeTaboansm) OCyLLeCTBAACTCA Ha BCEX YPOBHAX
OpraHM3ma: K1eTOYHOM, TKaHeBOM M oOpraHuameHHoM. OH obecneymsaet
NOCTOAHCTBO BHYTPEHHEl Cpeabl OpraHM3mMa — rOMeocTas — B HenpepbisBHO
MEHFIOMXCA YCNOBUAX CYLLECTBOBAHNA. B KNETKe MpOTEKAloT OAHOBPEMEHHO
ABa mpouecca — 3TO NAacTMyeckuii obmeH (aHabonnam uanM accumunaums)
1 3HepreTudecknin obmeH (patabonunsm uam AUcCUMUNALUA).

MnacTnyecknit o6bMeH — 3TO COBOKYMHOCTb peakuuit 6uocuHTesa,
WAN  CO3/iaHNe COXKHBIX MONEKyN M3 MpoCTblX. B KieTke NOCTOAHHO

63



CUHTE3MPYIOTCA BE/IKM U3 aMUHOKUC/IOT, KMPbI U3 TNLEPUHA U XKNUPHBIX KUCAOT,
YrNeBOAbI U3 MOHOCAXapnAOB, HYKNEOTUAbI U3 a30TUCTbIX OCHOBAHMIA M Caxapos.
ITW peaKLumn AYT C 3aTpaTaMu Hepriu. Vicnonbayemasn sHepria ocBoBboxaaeTca
8 X0/i€ IHepreTU4ecKoro obmeHa.

DHepreTMyeckuii 06MeH — 3TO COBOKYMHOCTb peakuuit pacuienneHns
CNIOXHBIX OPraHUYeCcKMX COeIMHEHNA 10 6oN1ee NPOCTbIX MONEKy1. HacTb sHeprum,
BbICBOGOXK/AAEMON NPYU TOM, UAET Ha CUHTE3 6OraTbIX IHEPreTUHECKUMU CBAAMM
monekyn AT® (afeHo3nHTPUDOCHOPHOI KUCAOTbI). PaclyenneHne opraHuyeckux
BELIECTB OCYIIECTBAAETCA B LMTONAA3ME W  MMUTOXOHAPUAX C ydacTuem
KMCN0POAA. Peakumm acCUMUAALNAN N AUCCUMMAALMM TECHO CBA3aHBI Memay
co60il U BHeLWHel cpeaoit. U3 BHELWHel cpesbl OpraHvM3m noyyaeT nuTaTenbHble
BewlecTsa. Bo BHELWHIOKO cpe/ly BbiAENAIOTCA OTPaboTaHHbIe BellecTsa.

®depmeHTbl  (3H3UMBI) — 3TO cneuuduyeckue 6enku, Buonoruyeckue
KaTann3aTopbl, yCKOPAOLINE peakLumn 0bMeHa B kKneTke. Bce npoLecch! B KMBOM
OpraHusme MPAMO MM KOCBEHHO OCYLWIECTBAAIOTCA C yyacThem GepmMeHTOB.
DepmMeHT KaTa/IM3MPYeT TONbKO OAHY PeakLMio WK [eiCTBYEeT TONbKO Ha OAWH
TMN CBA3W. ITUM 0BecneynBaeTCcA TOHKAA PEryNAUMA BCEX XKN3HEHHO BAMHbIX
NpoLeccoB (AbixaHWe, nuwesapeHne, GOTOCUHTES W T.A.), NPOTEKAIOWMX
B KJETKE MAW OpraHu3me. B monekyse Kamaoro GpepmeHTa UMEeTCA YYacToK,
OCYLIECTBAAIOWMIA KOHTAKT MeXIy MONeKynamn GpepmeHTa 1 crneuuduyeckoro
BewectBa  (cybctpata).  AKTMBHBIM  LEHTPOM  pepmeHTa  BbiCTymaet
dyHKUMOHanbHaA rpynna (Hanpumep, OH — rpynna cepuHa) Uau oTae/bHAA
aMUHOKMCAOTa.

CKOpOCTb  PEPMEHTATUBHbLIX PeaKkuMii 3aBUCUT OT MHOTMX (aKTOPOB:
Temnepatypbl, aBNEeHNA, KUCNIOTHOCTU CPEAbI, HAUYMUA MHTMBUTOPOB U T.4.

DTanbl JHEPreTHYECKOT0 06MeHa

1. MoAroToBMUTE/NIbHbIN — MPOUCXOAMT B LiUTONNA3Me KieTok. Mo aeiicTerem
bepmeHTOB  nonmcaxapuapl  PacliennAloTcA Ha  MoHOCaxapuabl  ([110Ko3a,
GpyKTO3a 1 [Ip.), *KMPbI PACLLENAOTCA 40 IULEPUHA U XKUPHbIX KUCAOT, GENKN —
/10 aMUHOKMCAOT, HYKNEUHOBbIE KUCNOThI A0 HYKNEOTUAOB. MNpK 3TOM BblAenAeTcA
HeBO/bLIOe KONMYECTBO SHEPTUM, KOTOPOE PaccemBaeTCa B BUAE Tenna.

2. beckucnopogHbii  (aHaspobHoe  AbiXxaHWe  MAWM  [AWMKOAM3) —
MHOroCTyneHyaroe pacu.lenneHme rN10K03bl 6€3 yuacTua kucnopoaa. Ero HasbisaioT
6po: B Te aHaspobHOro AbIXaHWA Monekyna
FIOKO3bI PAcNafaeTca Ha p,Be MO/IEKy/Ibl NMPOBMHOTPAAHON KMCAOTHI (C,H,0,),
KOTOpble 3aTem BOCCTaHaBIMBAIOTCA B MOMIOYHYIO kucaoty (CH.O,). B peakiiuix
paciiennieHus mIoKo3bl y4acTeyioT pocdopHan Kucnota u AAG.

Cy 0 HTana
C,H,,0, + 2H,PO, + 2AN® > 2C,H .0, + 2AT® + 2H,0
Hpowowesbix rpubKos monekynia [IoKo3bl® 63 yuacTUsi KMCIopoaa
npeBpaLiaeTca B STUOBbIN CNUPT U AUOKCUA Yriepoaa (cnupToBoe BpoxeHue).
Y APYrMX MWKPOOPraHWU3MOB [MKO/NM3 MOMET 3aBepluaTbcA 0BpasoBaHMem
aUeTOHa, YKCYCHOW KMUCAOTbl M Ap. Mpu pacnafe OAHOM MONEKY/bl NIOKO3bI
obpasyeTca gBe monekynbl AT®, B cBA3AX KOTOPOK coxpaHaeTca 40% aHeprum,
0CTa/bHaA 3HePruA pacceMBaeTcs B BUAE Tenna.

KucnopopHoe fpixaHne — 3Tan aspobHOrO AbIXaHWA WM KMCAOPOAHOTO,
pacuienneHus, KoTOpblii MPOXOAMT Ha CKAaAKax BHYTPEHHeH MembpaHbl
MUTOXOAPUIt — KpucTax. Ha 3Tom 3Tane BeulecTsa npejpblAywiero 3tana
PacWenAIoTCA 10 KOHEYHbIX MPO/AYKTOB pacnaaa — BOAbI M YINEKUCIOrO rasa.
B pesynbtaTe pacuienneHus ABYX MONEKY MOJOYHOM KMCAOTbI 0Bpasylotca
36 monekyn AT®. OCHOBHOE YCNOBME HOPMANbHOTO TEYEHWA KUCIOPOAHOrO

64



pacuwienneHns — UENOCTHOCTb MUTOXOHAPUanbHbIX MembpaH. KucnopoaHoe
[bIXaHWe — OCHOBHOW 3Tan B obecneyeHnn KNeTKN Kncnopoaom. OH 8 20 pas
adpdekTuBHEe GecK1cIopogHOro 3Tana.

Cy 0 paciienjeHus
2C,HO, +60 +36H,| PO +36A0P > GCO +38H,0 + 36AT®

Mo’ cNGCOBY TIONYUEHNA SHEPTUM BCe OpFaHM3MbI AENATCA Ha ABE rpynny —
aBTOTPOGHbIE U reTepoTpodHbIe.

JHepreTU4ecKknii 06MeH B a3poBHbIX KNETKax PacTeHuid, rpUBOB M XMUBOTHBIX
npoTeKaeT OAMHaKoBO. 3TO cBMAeTenbcTeyeT 06 ux poactee. Konmuectso
MMTOXOHAPUIA B KNETKaX TKaHel PasfMiHO, OHO 3aBUCKT OT GyHKLMOHA/bHOM
AKTUBHOCTM KNETOK. Hanpumep, MHOTO MUTOXOHAPWIA B KNETKaX MbILLL,.

®otocunTe3

Mnactuyecknit  obmeH B KneTkax  pacTeHuit  ocyuiecTeiAeTca
8 xogle $pOTOCHHTE3a. POTOCMHTE3 — 3TO MPOLLECC 0BPa30BaHMA OPraHU4EeCKMX
COEAMHEHMI W3 HEOPraHMYEeCKMX BEWeCT8 C MCMO/Mb30BaHWUEM 3Hepruu
conHeuHoro cseta. Ero 61onorMyeckoe 3HaueHue 3akniouaeTtcs 8 obecneveHnm
KMBbIX OPraHM3MOB 3eMAM  OpraHMYeCKUMM BeluecTBamu, oBoralieHnm
atTmochepbl 3eMAK KUCA0POAOM.

Mpotiecc GoToCKMHTE3a NPOTEKAET B X/IOPON/ACTAX, OHU UMEIOT 1Be MeMBpaHbI.
BHYTpeHHAA MemBpaHa x/ioponiacta obpasyeT BbINAYMBAHMA — TWUAKOMZALI,
KOTOPbIE CKNaAbIBAOTCA B CTONKM-TPaHbl. B MemMBpaHy rpaH BCTPOEHbI MONEKY/IbI
XN10podUANa 1 GEPMEHTOB, KOHTPOMPYIOLINX PEaKLUM GOTOCHHTESE.

DOTOCMHTE3 — 3TO CAIOMKHBIA MHOTOCTYNEHYaTbIN npoliecc. B Hem pasanyaior
CBETOBYIO M TEMHOBYIO (asbl.

CaeroBas ¢asa dorocunresa

CsetoBan a3a (OTOCMHTE3a HAUMHAETCA C OCBEWEHWA X/A0ponnacta
BUAMMbIM CBETOM. DOTOH, MOMas B MOMEKYNY X10podUAna, NPUBOAMUT ee
8 BO36Y3K/IEHHOE COCTOAHME: €€ 3NEKTPOHbI NEPEeckaknBaloT Ha BbiCLIME OPBUTLI.
OAMH M3 TaKMX NIEKTPOHOB NEPEXOANT Ha MO/IEKY/Y-NEPEHOCUMKA, OHa YHOCUT
ero Ha Apyrylo CTOpoHy Mem6paHbl Tunakouaa. Monekynbl xnopodunna
BOCCTaHaB/MBAIOT MOTEPIO 3/1€KTPOHa, OTBMpas ero OT MONEKyNbl BOAbI.
B pesynbTate notepu 3/1€KTPOHOB MoneKynbl BOAb! PA3NAralOTCA Ha MPOTOHbI
¥ MOHbI ruapokeuna (potonms). H,0 > H

MpoToHbl, HecnocobHble K ,u,mt)q)yawm yepes membpaHy, HakanauearoTca
8 rpaHe. MoHbl rmapokcuna OH OTAAIOT CBOM 3/1EKTPOHbI APYTMM MOJIEKYNam
¥ npespauiaioTcA B cBo6oAHbIe paauKanbi OHO, B3aumogencTsyiouMe Apyr
c apyrom ¢ obpasc BOAbI U MONEKYNAPHOTO KUCN0POAA, KOTOPbINA,
AnddyHANPYs Yepes membBpaHy, Bbiaensetcs 8 atmocoepy. 40H -> 02| + 2H20

TaKuM 06pa3om, Mo OfHY CTOPOHY MeMBPaHbI HAKaNAMBaKOTCA MONOKMUTENBHO
3apAXKEHHbIE MPOTOHbI, MO JPYryI0 — YaCTWLbl C OTPULATE/bHBIM 3apPAAOM,
4TO MPUBOAMT K HApacTaHWIO Pa3HOCTM MOTEHUManoB. [Mpu AOCTUXKEHWM
KPUTMYECKOTO  YPOBHA ~PAa3HOCTW MOTEHWUMana MNPOTOHbI  NPOTa/KMBAIOTCA
Ha ApYrylo CTOpPOHY Mmem6paHbl 4Yepe3 KaHan BHyTpU ATD-cuHTE3bI.
OcBOBOXKAAIOWAACA NPU ITOM 3SHEPruA TPATUTCA Ha CcuHTe3 AT®, KoTopas
nepenpaBNAeTCA B MECTO CUHTE3a YIMIEBOAOB.

MPOTOHbI, NPUCOEAMHMB INEKTPOH, MPEBPALLAIOTCA B aTOMbl BOAOPOA],
OHM TaK)Ke NepenpaBAATCA B MECTO CUHTe3a yresoaos (H' + e - HO).

Oobuiee ypapHenue cBeToBoii hasel poTocunresa
40H - 0,+2H,0
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B cBeToBYI0 a3y GOTOCHHTE3a NPOTEKAKOT CAeAyiolLMe NPOLECChI:

¢ 06pa3oBaHme MONIEKYNIAPHOTO KMCI0POAa, BbIAENAKLErocA B aTMOChepy;
* cuHTe3 ATO;

¢ 06pa3oBaHue aTOMapHOro BOAOPOAA.

TemuoBas dasa porocunresa
TemHoBaA (asa QOTOCMHTE3a COCTOMT M3 PAAa _nocnedosatesbHbix
bepMeHTaTUBHBIX peaKuuii, B pesynbTate KOTOPbIX O6pasyeTca [IOKO3a,
CNYaLAA UCXOAHBIM MaTepuanom Ana 6UOCHHTE3a APYTUX yr1eBoaos. 3ToT
NpOLECC MAET C UCTO/Ib30BaHNEM SHeprun AT® 1 Npu y4acTUM aTOMOB BOZOPOAa,
o6pa3sosasluerocs B ceeTosyto dasy.

Obuiee ypanncnuc TeMHOBOIi (ha3bl poTocHHTe3a
6CO, +24H,0 - CH,,0, + 6H,0

Oﬁnlee YpaBHenue GpoTocHnTe3a
6C0, +6H,0 > CH 0, + 60,

Kpowe yinesosos, B MA3cTUAAX CUHTE3UPYIOTCA aMMHOKUCAOTHI, GenK,
AMNWUAapI, XA0podUAN.

Cunres 6eaka

CuHTe3 6enka 1 pOTOCMHTE3 OTHOCATCA K PeaKLMAM NAacTUYeckoro obmeHa.
CuHTe3 6enKoB Hanbonee aKTMBHO MPOTEKAET B MOMOAbIX PACTYLMX KAETKaX.
OcHOBHas ponb B onpeaeneHnun CTpyKTypbl 6enkos npuHagnexut JHK. Otpesok
OHK, copepkalumit MHGOPMALWIO O CTPYKTYpe OAHOTO Ge/ka, Ha3biBaloT reHOM.
B monekyne [HK 3akoauposaHa Moc/ieoBaTeNbHOCTb aMUHOKUCIOT O Genke
8 BUAE ONpe/ieNleHHO COYeTaloWMXCA HyKNeoTnaos. CywHocTb koaa [IHK coctont
B TOM, YTO Ka/0l aMWHOKMCNOTE COOTBETCTBYET y4acTOK reHa W3 Tpex paaom
CTOALMX HYKNEOTMAOB — TPUMNET. PasHbIX aMUHOKMCAOT 20, YMCIO BOSMOMKHBIX
coyeTaHuit M3 4 HykneotMaoB no 3 pasHo 64. CneposaTenbHo, TPUMETOB
C 36bITKOM XBaTaeT A4/ KOAUPOBAHNA BCEX aMUHOKUCAOT.

Oranel GuocunTe3a Heska

1. TpaHCKpUNUMA — MpOLEcC CUHTe3a Ha OAHOM U3 ueneit monekynbl JHK
monekynbl M-PHK no npuHLMNY KOMMAEMEeHTapHOCTU. [poLecc npomcxoant
He Ha Bceit monekyne [HK ofHOBpemMeHHO, a Ha HeBOoNbUWIOM ee yyacTke,
COOTBETCTBYIOWIEM OZIHOMY TeHy.

2. TpaHcnauua  —  nepesos  MHPopmauum € monekynbl  n-PHK
B NOCNE0BATENIbHOCTb AMUHOKUCAOT NOAMNENTUAHON Lenu, NpoucxoauT
8 UMTONNA3ME.

Monekyna u- PHK,qoc'raBnneTcn CMOMOLLbIO 0cOBOro 6enka-pepmenTa U3 aapa
K TcA no y n-PHK npepbIBUCTO,
TpUnneT 3a Tpmnne‘rom Mo Mepe nepemeteHna pubocombl K NOAMNENTUAHOM
LienoyKe oaHa 3a APYroi NPUCOeANHAIOTCA aMMHOKNCAOTbI. TOYHOE COOTBETCTBUE
aMWUHOKMCAOTbI TpUnaeTy obecneunsaet T-PHK (TpaHcnopTHas PHK). Ans kaxaon
AMUHOKMCAOTBI CylLecTByeT cBos T-PHK, 0A1H 13 TPUNAETOB KOTOPOW (aHTUKOAOH)
KoMnnemeHTapeH onpegeneHHomy Ttpunaety wu-PHK. Kowdurypaums T1-PHK
HaNOMMHAET INCT KneBepa. K «4epeLuky» I1cTa NPUCOeANHAETCA ONpeAeneHHasn
aMMHOKMC/IOTA, @ Ha «BEPXylIKe ANCTa» PacroiOXeH KOAOBbIA Tpunaet
HYKNEOTN/0B, COOTBETCTBYIOWMIA AaHHOM aMUHOKMCNOTe. Ha ogHoW HUTK -PHK
MOJeT 0AHOBPEMEHHO Pacno/araTbea HECKONbKO pubocom, 06pasysa Nonmcomy.

BuocuHTe3 6e/1ka — CAI0XKHBIA MHOTOCTYNEHYaTbIN NPOLect, NPeaCcTaBAALNN
Lienb PeakLyuit, NPOTEKaoLWMX N0 MPUHLMNY MAaTPUYHOTO CUHTe3a. CyTb peakLuit
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MaTPUYHOrO CUHTE3a COCTOMT B TOM, YTO HOBbIE MO/IEKY/IbI 6€/1Ka CUHTE3MPYIOTCA
8 TOYHOM COOTBETCTBUM C NIAHOM, 3a7I0)KEHHBIM B CTPYKTYpe monekyn AHK

Bupycbl, HX cTpoenne H GpyHKIHOHHPOBaHHe
BMpyCbl — 3TO HeKJeTouHble (OPMbl HKM3HW, Pa3MUMMble  TONLKO
noa 3NIEKTPOHHbIM MUKPOCKONOM. 310 BHYTPUKNETOYHbIE napasuTbl.
3a npegenamu  KAETKM OHM He MPOABAAIOT CBOWX CBOWCTB M MMEKT
KpUCTanan4eckyto Gopmy.

CTpoenne BUPYCOB

Haubonee npocTo oOpraHW3oBaHHbIE BUPYCbl  MpeacTasasioT  coboi
HYKN€0npoTena, COCTOALMM U3 HYKAeUHOBOW KucoTbl (AIHK unn PHK) u 6enkosoit
0607104KM (KancKaa). CroxKHbIE BUPYChbI MOTYT UMETb JOMOAHUTENBHYIO 060104KY
u3 aunonpotenHa. Hekotopele Bupychl (6akTepuodaru) umelot annapat
TPaHCMOPTMPOBKM CBOETO reHoMa B GaKTepuu, Nocae NPOHUKHOBEHUA B KNETKY
Kancupa, ocTaeTca 3a npegenamn KneTku. Teno GakTepuodara MMeeT COMHOe
CTPOEHME, OHO COAEPMMT TONO0BKY, XBOCTMK (TPYGKY, yepes KOTopyio reHom
NPOTA/IKMBAETCA B KNETKY) 1 XBOCTOBbIE OTPOCTKM.

B KAETKy BMPYCbl MOFYT NONAacTb BMECTE C MUHOLMTO3HBIMM My3bIpbKaMu
MAW NyTeM MOTPYMKEHUA 4YacT OBONOYKM KNETKM C MPUKNEUBLIMMCA K Heit
BMPYCOM B LMTOM/IA3My, a TaKXKe MyTem PacTBopeHus 060M04KM KNETKN.

BMpYCbl BHOCAT B K/NETKY CBOIO reHETUYecKylo WHGOpMaumio, M KneTka
HaYMHaET NPON3BOAUTL NOAOOHbIE BUPYChI.

BHyTpM KneTku HaumHaeT cuHTesuposatbea [HK wunm PHK  Bupyca
1 06pasyeTcA MHOXeCTBO BMPYCOB. B pesynbrate KneTka rUGHeT, U BUPYCbI
BbIXOAAT HAPYHKy, 3apaan HOBbIE KNETKU. BCTPOEHHBIN B FEHOM KAETKM TeHOM
BMPYCa MOXET CyL|ecTBOBaTb B TAKOM BUZE 10/T0e BPeMA.

Bupycbl Bbi3biBalOT TabauHylo MO3auKy y pacTeHuid, ocny, rpunn,
nonvomuennt, renatut, CMWUA y uyenoseka. Hambonbliyio onacHoOCTb
8 Halle Bpema npeacTasnset supyc CMa. OH NoNajaeT B OpraHM3m YesoBeKa
NPy NepeanBaHUM KPOBM, MPU MONOBBIX KOHTaKTax. ITOT BUPYC NOPaXKaeT KAeTKM
opraHu3ma, OTBEYalolMe 33 UMMYHMUTET. B pesy/bTate 4enoBeKk OKasblBaeTcA

THBIM nepea uHo HHbIMK 60. 1 BbICTPO Nornbaer.

Bupycbl, 6narogapa MyTMPOBaHMIO M CMOCOBHOCTM BbICTPO Pa3MHOXKaTbCA
BHYTPWU KNETOK, CTAHOBATCA YCTOMUMBBIMM K [EUCTBUIO NEeKapcTs, M 3TO
0BCTOATENLCTBO 3aTPYAHACT IeYEHME TaKMUX BUPYCHbIX 3a60/1€BaHNIA, KaK rpunn,
renaTtuT u ap.

Jlesenne KI€TOK — OCHOBA PA3MHOKENHS H POCTa OPranH3MOB

[flenenne KNETOK — MPOLECC, fieXaluit B OCHOBE  Pa3MHOMEHWs
M MHAMBMOYaNbHOTO PasBUTMA BCEX XKMBbIX OpPraHWsmos. OCHOBHYKO ponb
B [leleHNN KNETOK urpaeT AApo. Ha OKpaleHHbIX npenapatax KAeTku
COfiePXKMMOe AZlPa B COCTOAHMUM MOKOA NPEACTaBAEHO XPOMAaTUHOM, KOTOPbIi
Pa3IMYMM B BUAE TOHKUX TAXei (dnbpunn), menkux rpanyn u mei6ok. OcHosy
XPOMATMHA COCTABAAIOT HYKNEONPOTENHBI — [/IMHHbIE HUTEBUAHbIE MONEKYbI
[HK (xpomatuapl), cos co cr 0] Kumn 6 UCTOHaMMK.
B npouecce feneHns AApa HYKAEONPOTEMHbI CNMPanMU3YIOTCs, YKOPaYMBaOTCA
1 CTaHOBATCA BM/IHbI @ CBETOBOW MMKPOCKOM B BUAE KOMMAKTHbIX Ma/l04KOBUAHbIX
XPOMOCOM. Y Kax/j0i XPOMOCOMbI €CTb MepBUYHAA NEPeTAXKa (YTOHUEHHBbIN
HECMNPaNN30BaHHbI YYacTOK) — LEHTPOMEpa, KOTopas AeNNT XPOMOCOMY
Ha /A1Ba nyieva.
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MuTO3 — 3TO Henpamoe AeNeHue KIETOK, WWPOKO PacrpocTpaHeHHoe
8 npupoge. baarogapsa MUTO3y obecrieynBaeTcs PaBHOMEPHOE pacrnpejeneHne
reHeTMYECKOTo MaTepuana Mexay ABYMA O4EPHUMM KNeTKaMK.

Yernipe (aspl MUTO32

Mepnoa, MU3HWM  KNeTKW Mexay [ABYMA MWUIFOTUYECKUMM  AeneHnaMn
Ha3blBaeTCA MHTEpdasoit. OHa B AECATKM pa3 NPOAO/MKUTENbHEE MUTO3a. B 3Ty
$asy nponcxoanT cuHTes monekyn AT® n 6enkos, yasoenue [HK, yasausatotca
HEKOTOPbIE OPraHOM/b! KNETKM.

1. B npodase HaumHaetca cnmpanusaumna JHK. YToNLWEHHbIE U YKOPOUYEHHbIe
HWUT [HK cocToat u3 asyx xpomatug, K KoHuy npodassl aaepHas membpaHa
1 AAPBILWKN UCYe3aloT. LIeHTPUONM KNETOUHOTO LEHTPa PacxoaAaTca K Nostocam,
bopmupyeTca BEpETEHO AeNeHMs.

B meTadase MpoMCXOAUT OKOHYATENbHAA CMMPAAM3aLMA XPOMOCOM, MX
LEHTPOMEpbI PacnoniaraloTcA No JKBAaToOPy, MPUKPENAAACL K HUTAM BepeTeHa
Aenenns.

3.B  aHadase  UEHTPOMEpbl ~ AENATCA,  CECTPUHCKUE — XpOMaTuabl
OTAENAIOTCA [APYr OT Apyra W 3a CYeT COKPalleHMA HUTell BepeTeHa OTXOoAAT
K MPOTUBOMO/IOKHBIM NO/IOCAM KNETKM.

4.B Tenopase XpOMOCOMbI PackpyuuBaloTcA, BOKPYr HMX obpasyiorca
AflepHble MemBpaHbl. B LieHTpe MaTepUHCKON KAETKM 0BpasyeTca MepeTamKa,
NPOMCXOANT JlefleHne LUMTONNa3Mbl. Tak M3 OAHOM MaTepUHCKON KNeTKu
obpasyloTca Ase fouepHue.

3HaueHHe MHTO32
O6ecneynBaeT TOUYHYIO Nepeaayy HacieACTBEHHONM WMHGOPMAUMM Kamaok
13 [J04EPHMX K/IETOK.

Meiio3
Meit03 — 0cobbiit BUA AENEHWA KNETOK, B pesy/nbTate KOTOporo obpasytotces
rameTbl — TMOJIOBble€ KNETKU C ranionaHbim HEIGOPOM XpOMOCOM. Meiio3

npescTasnsAeT coboit ABa Nocae0BaTeNbHbIX leNIeHNUA B MPOLLecce rameToreHesa.

Yersipe pasbl Meiiosa
* npodasy,
* metadasy,
* aHadasy,
* Tenodasy.
Mepes, NepBbIM AeneHnem KNeTkn B uHTepdase npoucxoauT yasoenue JHK.

Iepsoe meiioTnueckoe rejenne

1.B npodase HAYMHAeTCA CMMpann3aLMA XPOMOCOM. 3aTem XPOMOCOMbI
K0! rOMONIOTMYHOM Napbl COeAMHAIOTCA APYr C APYrOM No BCell AnnHe
1 nepeneTaloTca. 3TOT NPOLECC Ha3bIBAETCA KOHbIOraLMen.

BO Bpems KOHBIOTaLMKU NPOUCXOANUT OBMEH YHACTKaMM FreHOB FOMO/IOMMYHBIX
XpOMOCOM  (KpocCUHroBep). oc/e KOHbIOraLMiM TOMONOTUUYHBIE XPOMOCOMbI
OTTaNKMBAIOTCA /IPYT OT APyra, HO COXPAHAIOT CBA3W B MECTaxX KPOCCUHIOBEpa.

2.B metapase nepBOro [AeNEHMA XPOMOCOMbI FOMOMIOTUYHBIX  Nap
pacrnonaraioTca B NAOCKOCTM 3KBATOPA.

3. B aHadase K Mo/tocam KNeTKM PacXoAAaTCA Le/ble XPOMOCOMbI, Kaxaas
13 KOTOPbIX COAEPMUT ABE XPOMaTUAbI. B [OYEpHUE KNETKM Nonajaer TonbKo
O/iHa U3 KaX/10M Napbl FOMONOTMYHbIX XPOMOCOM.
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Bropoe meiioTHueckoe gesenne

Emy He npeawectsyet cuntes [HK, 1. k. nHTepdasbl NPaKTUYECKM HeT.

Mocne KOpOTKOM Npodasbl B MeTadase BTOPOrO Ae/EHUA K XPOMOCOMAM,
COCTOAWNM M3 [BYX XPOMaTWA, MPUKPENAKTCA HATM BEpeTeHa AeneHus.
B aHaase K MONOCaM KAETKM PacXOAATCA XPOMaTU/Abl U B KaXAO AouepHeit
KNeTKe OKa3blBaeTCcA MO OAHOM [Ao4epHel Xpomocome. Takum o6pasom,
B N0/I0BbIX K/I€TKaX KO/IMYECTBO XPOMOCOM YMEHbLLIAETCA BABOE.

Buonornyeckoe 3HadyeHue Meiio3a 3aK/NIOHAETCA B yMEHbLUEHMW uYMCia
XPOMOCOM BABOE U 06Pa3oBaHWM ranioMAHbIX ramer. CAUAHME ranJouaHbIX
KNETOK NPW ONJOAOTBOPEHUM BOCCTAaHAB/AMBAET B 3UrOTe AMMIOWAHbIA Habop
XpOMOCOM. MepekomMBUHaUMA TeHOB, OCYLIECTBAAEMan B Mei03e, NPUBOANUT
K BHYTPUBUIOBOI N3MEHUUBOCTH.

Tos0Boe M Hecnosioe pasMHOMKEHHE OPraHH3MOB

PasmMHOXeH!e — 3TO CBOWCTBO XKMBbIX OPraHM3MOB BOCMPOMU3BOANUTL cebe
NoAO6HbIX, B OCHOBE KOTOPOTO MIGXKMUT Nepeaaya HacAeACTBEHHOM MHpOpMaLMM
OT poauTeneil NOTOMCTBY. Pa3MHOMeHMe obecneumBaeT MpPeemcTBEHHOCTb
Mezly MOKONEHWAMM, YBEJMYEHME YWUCAEHHOCTM ocobeil B  nonynAuuu
M WX pacceNeHMe Ha HOBble TeppUTOpMM, CYLIECTBOBaHWE BUAA B LIEJOM.
MonoBoe pasMHOXEHME OCYLIECTBAAETCA NPU NOMOWM CNELUANN3MPOBAHHBIX
NO/IOBbIX PELIETOK. B OTIMYME OT COMATMUYECKUX KNETOK TeNa, NO/OBbIE KAETKM
(rameTbl), UMetoT ranaouAHbli (oAuHapHbIM) HaBop xpomocom. Mpu cansHUU
ABYX MOJIOBbIX KIETOK BOCCTaHaBAWBAETCA AMNAOWAHbIA (ABOIHON) Habop
XpOMOCOM. [M0/10BOE PasMHOXEHWe MMeeT O4YeHb Goniblioe 3BO/IOLMOHHOE
NPeNUMYLLLECTBO Nepez GecrosbiM, T. K. OCHOBAHO Ha HOBbIX KOMGMHALWAX FeHOB,
obecneunsalowynx NPUCNocobaeHe BUAA K MEHSAIOWMMCA YCIOBUAM CPe/bl.

On0A0TBOPEHME — 3TO NPOLLECC CAUAHUA MONOBLIX KNETOK C 06pasoBaH1em
3UrOTbl — AMNAOWMAHONM KNETKW, C KOTOPOW HAauMHAaeTCA MHAWBUAYaNbHOE
passuTMe opraHusma. Y ocobeii pasHbIX BU/IOB CYLIECTBYIOT CBON OCOBEHHOCTM
onnogoTBopeHUA. Mxam 1 ManopoTHUKaM A/iA ON/NOAOTBOPEHNA Heobxoauma
BOAHan cpea.

Y JKMBOTHbIX OMJIOAOTBOPEHME MONET ObiTb BHEWHUM W BHYTPEHHUM.
Tpu BHELIHEM ONNIOAOTBOPEH U raMETbI BbIAENAIOTCA B BOAHYIO Cpey B 60/1blOM
KonMYecTee, T. K. Bosbllaa WX 4YacTb MBHET. BHyTpeHHee ON/NOAOTBOPEeHWe
obecneynsaet 60/bLuIYI0 BEPOATHOCTb BCTPEUM POAUTENLCKMX FamMeT.

YeHckue rameTbl — ANLEKNETKM, 0BPa3yloTCA B MOMOBbIX OPraHax MeHCKNX
ocobeit. Y LBETKOBbIX PacTeHUin AliLlekNeTka 0bpa3yeTca B CeMANOYKax 3aBA3M,
Y FO/I0CEMEHHbIX — B CEMEHHbIX 3a4aTKaX }KEHCKMX UK. ALEeKNeTKN KpynHee
CNepmaTo3onaoB, T. K. COAEPIKAT 3anac MUTaTeNbHbIX BELLECTB, HEOBXOAUMbIX
ANA 3apofpiwa. OHM HENOABWXKHBI. B npouecce co3peBaHWA AMLEKNETKN
NOKpbIBaloTCA 060/104KaMN. VX dyHKUMA — 3alumMTa ANLEKNETKU W 3apoablwa
OT BHeWHWX HebaronpuATHbIX BO3AENHCTBUNA.

My3KCKME rameTbl — CrepmaTo3oMapl, 06pasytoTca B CEMEHHUKAX- MYMKCKUX
No/oBbIX enesax. Mx GyHKUMM COCTOAT B AOCTaBKe AMLEKNETKE reHETUYECKOM
MHOOPMALK 1 CTUMYAALMM ee pa3BUTUA. [OCe 3aBepLIEHNA Meilo3a MysKCcKas
no/oBaA KNeTKa MOABEPraeTcA M3MEHeHWAM: annapat fonbAku Ha nepegHem
KOHLE roM0BKM npeobpasyeTcA B aKpOCOMy, BblAensioulyio  depmeHTs!
ANA  PacTBOPeHWA MembpaHbl AlLE; MWUTOXOHAPUM TPYNNUPYIOTCA  BOKPYT
MKryTUKa, 06pasya LWeiky.
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IMOpHOHATBHOE PA3BHTHE KHBOTHBIX

He3asucumo OT cnocoba pasmMHOMEHMsA, Hayano HOBOMY OpraHWsmy Aaet
O/iHa K/eTKa, CoAepwaljasn HacneAcTBeHHble 3a4aTku M obnajaiolan BCEMM
XapaKTepHbIMI MPU3HaKaM 1 CBOMCTBAMM LIENOTO OPraHU3ma.

VHAMBMAYaNbHOE pa3BUTME 3aK/IOYAETCA B MOCTENEHHOW peanusauuu
HaCcNeACTBEHHOM MHGOPMALMK, NONYYEHHOM OT poauTenei.

Hadyano 3BONIOUMOHHON 3MBPUONOTMM MONOKMAM pyCCKMe yueHble A.O.
Kosanesckuii n U. . MeyHnkos. OHU Bnepsble 06HapYKWUAKU TPK 3apo/blLLeBbIX
JCTKA W YCTaHOBMUAM NMPUHLMMbI Pa3BUTUA BGECMO3BOHOUHBIX M MO3BOHOUHbIX
JKMBOTHBIX.

OHTOTEHE30M, UM UHAMBMAYaNbHBIM Pa3BUTUEM, Ha3bIBAETCA BECb NEPUOA,
M3HU 0COBYM C MOMEHTa 06Pa30BaHNA 3UrOTbI 10 TN6eu opraHusma.

JIBa nepuoja oHTOreHe3a
© 3MBPUOHANbHBI nepuog: OT 06pasoBaHUA 3UrOTbl [0  POMAEHUA
MM BbIXOAA U3 ANLIEBBIX 0BO/I0YEK;
® NoCTaMBpUOHanbHLIA Mepuoa: OT Bbixoda M3  AliLueBbix 06onoyek
VI POXK/AEHNA 10 CMEPTH OpraHnu3ma.

Craiun 5MGpHOHAJILHOIO Pa3BUTHsI (HA IPHMepe JIAHIETHHKA)

1. lpobneHne — MHOTOKpAaTHOE [JeNeHWe 3UToTbl  MyTemM  MMTO3a.
06pa3oBaHne 61aCTy/Ibl — MHOTOK/NETOYHOIO 3apO/bILIA.
2. TacnTpynauna — obpasosaHue MBYXC/IOMHOTO 3apoAblia — racTpy/bl

C HaPYXXHBIM C/I0EM KNIETOK (IKTOZLePMOit) U BHYTPEHHNM, BbICTU/IAIOLLMM NONOCTb
(aKTOAEPMON). Y MHOTOKNETOUHBIX KMBOTHbIX 4acTo BCaeA 3a obpasoBaHuem
[ABYXCNIOMHOTO 3apOAbILLIa, BOSHUKAET TPETUN 3apOAbILLEBbIN CIOM — Me30Aepma,
KOTOPbI ~ HaXOAUTCA MEWAY 3KTO-M 3HTOAEPMOM. 3apoAbl  CTaHOBUTCA
TPeXcAoiHbIM. CYLIHOCTE NPOLECca racTPYAALMM 3aKNIOHAETCA @ NepemeLieHnn
KNeTouHbIX Macc. KneTku 3apoaplwa MpakTU4ecku He AenATca W He pacTyT.
MoABAATCA NepBbIi NPU3HaKN ANGdEPEHUMPOBKM KNETOK.

3. OpraHoreHes — o6pa3oBaHWe KOMMN/JEKCa OCeBblIX OPraHOB: HepPBHO
TPYBKM, XOpAbI, 0l TPYBKM, ME304ePMasbHbIX COMEUTOB. [anbHeiilan
AnddepeHLMpoBKa KNETOK MPUBOAUT K BOBHMKHOBEHMIO MHOTOUMCAEHHbIX
NPOM3BOAHbBIX 3apO/bILIEBLIX NCTKOB — OPraHOB M TKaHel. M3 akTopepmbl
bOpMMPpYIOTCA: HEPBHAA CUCTEMA, KOXKa, OpraHbl 3peHUsA 1 CyXa. M3 SHToaepMbI
GOPMUPYIOTCA:  KWWEYHMK, NIeTKMe, NeuveHb, MOKeNYAOuHas  enesa.
W3 me30aepmMbl — XOpAa, CKeNeT, MblLLLLbl, TOYKW, KPOBEHOCHAA U IMMdaTUYecKan
CUCTEMbI.

B X0ae OpraHoreHesa OAHM 3a4aTku BAMAIOT HAa PasBMTUE APYruX 3a4aTKoB
(ambpuoHanbHaa uHAYKUMA). B3aumogeiicTBMe wyacTeit 3apogbiwa ABAseTca
OCHOBOW €ro LeNOCTHOCTU. B Mmepuos 3MGPUOHANLHOTO Pa3BUTUA 3apObiLl
O4eHb YyBCTBUTENEH K BAMAHMIO GAKTOPOB Cpefpl. Takune Bpe/aHble BO3AENCTBIS,
KaK anKoronb, Tabak, HapPKOTUKM, MOTYT HAapyWWTb XOA, PasBUTMA W NPUBECTU
K Pas/iMuHbIM YPOACTBaM.

MocTambpuoHanbHOe  MAM  NOCNE3apoAbILIeBOE  PasBUTUE  HauMHaeTcA
C MOMEHTa POMAEHUA UM BbIXOAA U3 AlLIEBbIX 060N0YEK W ANNTCA 10 CMEPTH
opraHu3ma. OHo 6blBaeT ABYX TUMOB: NPAMOE U HeMpAMoe.

TPy NPAMOM Pa3BUTUN POAMBLIMECA NOTOMKM BO BCEM CXOZHbI C B3POC/bIMM
0cobaMK, 0BUTAIOT B TOI 3Ke Cpese U MUTAOTCA TOM e nuLien, Yto obocTpaet
BHYTPMBMZOBYIO KOHKYPEHUMIO (MTULbI, MPecMblKalownecs, MAeKonuTawLme,
HEKOTOPbIe HaceKOMbIE 1 Ap.).

Mpun HenpAMom passuTMm HOBBbII opraHusm nossnAeTca
Ha CBET B BMAE JIMUMHKW, NpeTepnesalolleii B CBOEM pasBUTUM PAf
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npespaLueHnit — metamop$osos (ampubun, MHorne Hacekomble). Metamopdos
CBA3AH C Pa3pyLIEHUEM /IMYMHOUHBIX OPraHOB M BO3HUKHOBEHWEM OpPraHoB,
NPUCYLINX B3POC/BIM KMBOTHBIM. Hampumep, y ronosacTuka 8 mpouecce
MeTamopd0o3a, NPOMCXOAALLErO MOA BAUAHMEM FOPMOHA WMTOBUAHOM Kenesbl,
vcyesaeT 6GOKOBAA /IMHWA, PACcCacbiBaeTCA XBOCT, MOABAAIOTCA KOHEYHOCTH,
pa3BuBaIOTCA IeTKME M BTOPOW KPYr KPOBOOGpaLLeHNs.

3uauenne meramopdosa

1. JINYMHKM MOTYT CAMOCTOATENIbHO NUTATLCA, PACTU M HAaKaNMBaTh BellecTsa
AnA GOPMMPOBAHNA_MOCTOAHHBIX OPraHoB, 0bUTas B cpeae, HexapaKTepHoi
ANA B3pOCAbIX 0CO6eid.

2. JIN4NHKM  MOTYT UrpaTb Ba)KHYyl0 PONb B pacceNeHUn OpraHU3MoB.
Hanpumep, IM4MHKM ABYXCTBOPYATBIX MONIIOCKOB.

3. Pa3Han cpe/ia OBUTaHUA CHUKAET UHTEHCMBHOCTb BHYTPMBMAOBOM 60PbO6bLI
3a CyllecTBOBaHMe.

Henpamoe passute ocobeii ABAAeTCA BakHbIM npucnocobneHnem,
BO3HWKLUMM B XOZie 3BONOLNN

OBULIASA BUOJIOT Us1
OCHOBBI FTeHeTHKH. 3aKOHBI HaCJ/IeICTBEHHOCTH

leHeTMKa — HayKa, wu3y4yawuwaa 33aKOHOMEpPHOCTW HacneaCTBEHHOCTU
N U3MEHYUBOCTH. MEHLLG/H:, npoBoAA OnNbITbl NO CKPEWUBaHUKD Pas/INYHbIX
COPTOB OPOXa, YCTAHOBWA PAJ 3aKOHOB HACNe0BaHWA, MONOKMBLUMX Ha4yano
reHetuke. OH pa3paboTtan rmbpUAHO-I0rMYECKUIA METOZA aHan3a Haciea0BaHus
NPU3HaKOB OpraHM3mamu. ITOT MeToA NpPeAycMaTpUBaeT CKpelimBaHue
ocobeit ¢ ANbTEPHATUBHLIMU MPU3HAKaMK; aHANNU3 UCCNEN0BAHHbIX NPU3HAKOB
y rMbpunaoe 6e3 yyeTa ocTanbHbIX; KONMYECTBEHHBIN y4eT rmbpuaos.

MpoBoaAa MOHOrMBPWAHOE CKpelmBaHue (CKpelusaHue MO OAHOW nape
anbTePHATUBHBIX MPU3HaKoB), MeHAenb YCTaHOBMA 3aKOH eAuHoo6pasua
nepBoro NOKONeHuA.

TlepBbiii 3aKon M — 3akon pasus nepBoro

NacuT: NP1 CKPELMBAHNM [1BYX FOMO3UTOTHBIX OPraHU3MOB, OT/IMUAOLLMXCA
no OAHO Nape anbTepPHaTWUBHLIX NPU3HAKOB, NepBoe MOKo/MeHWe rMBpPUAOs
€/JHO06Pa3HO Kak No GeHOTUY, TaK 1 MO FeHOTUMY. ITOT 3aKOH TaK e HasbiBalT
3aKOHOM [JOMMHWUPOBAHMA, T. K. OWUH M3 NPU3HAKOB MPOABAAETCA, @ APYrOM —
noAasneH.

Ec/ v NOTOMKOB NMepBOro MOKONEHMA CKPECTUTL Mexay co60il, TO BO BTOPOM
NOKONIEHNN UCYE3HYBLIMI B NEPBOM MOKONEHUM NPU3HAK NPOABAACTCA BHOBb.
3T0 AB/EHWE MNONYYMNO Ha3BaHWe BTOPOro 3aKOHa MeHAena WM 3akoHa
paciienneHus.

Bropoii 3akon Menzeis — 3aKoH paciuenjieHus

fnacuT: Npyu  CKpewwBaHWM rM6pUAOB NEpPBOTO  MOKONEHWA  Meway
co6oii, BO BTOPOM NOKONEHWM HabnoaaeTca pacilienneHne AOMUHAHTHbBIX
1 PeLLeCCUBHBIX NPU3HAKOB B COOTHOWEHNN 3:1.

leHoTunbl BTOpOro nokonexus — AA, Aa, Aa, aa, To ecTb Habntogaercs
cooTHoweHKe 1:2:1.

PacuienneHure Npu3Hakos B NOTOMCTBE NPW CKPELINBAHNN FETEPO3UTOTHBIX
ocobeil 06BACHAETCA TeM, YTO raMeTbl FEHETUYECKN YMCTbI, HECYT TONLKO OANH
reH U3 annenbHoit napel. Mpn 06pa3oBaHMM MONOBLIX KNETOK B Kaxaylo rameTy
nonazgaet ToNbKO OAMH reH W3 aNeNbHOI Napbl (3aKOH YMCTOTbI rameT).
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LiMTonornyeckoit OCHOBOM pacluenneHna NpusHakos Npu MOHOrMBPUAHOM
CKpeLUMBaHMM ABAACTCA PACXOX/AEHWE TOMO/IOMMYHBIX XPOMOCOM K PasHbiM
no/Ilocam KAeTKM 1 06pa3oBaHme ranionaHbIX NoNOBbIX KAETOK B Meiio3e.

6I’evHomn — COBOKYMHOCTb TEHOB OPraHM3Ma, B3aUMOAENCTBYIOUIMX MeXAY
coboii.

Denornn — COBOKYIMHOCTb BHELIHHX IIPH3HAKOB 0} I aHU3Ma.

B onbiTax MeHaenb WCNONb30Ban pasHble CNoco CKpelMBaHMA:
MoHOrMbpuaHoe, AurnbpuaHoe n nonurnbpuaHoe

Mpu nocneaHem CcKpeuiBaHnM 0cobu oTaMualoTcA Bosnee Yem Mo ABYM
napam npusHakos. Bo Bcex cny4anx cobiofaeTca 3aKoH eAMHO06Pa3nA Nepsoro
NOKO/NIEHNA, 3aKOH PaCULeneHNs NPU3HaKoB BO BTOPOM MOKONEHWUM U 3aKOH
HE3aBUCMMOTO HaCNe/J0BAHMA.

3aKOH HE3aBMUCUMOTO HaCNe0BaHNA: KawAan napa NPU3HaKoB HacneayeTca
HE3aBUCMMO APYr OT Apyra. B noTomcTee naeT paciuennexue no deHormny 3 :1
N0 Ka/oi Nape Npu3HakoB. 3aKOH HE3aBMCUMOTO HAcNe0BaHMA CrpaBeane
MWL B TOM C/yyae, eC/M reHbl PaccMaTpUBaeMbiX Map MPU3HAKOB fexar
B Pas/MYHbIX Napax roOMONOrUYHbIX XPOMOCOM. lfomonorunyHsle XPOMOCOMbI
cxo4Hbl No ¢opMme, pasmepam M rpynnam CuenneHna reHos. [lloseseHue
N10BbIX Map HErOMOOTMYHbBIX XPOMOCOM B Meii03e He 3aBUCUT ApYr OT Apyra.
PacxoaeHMe: UX K NO/IOCaM KNETKM HOCUT Cy4aitHbiit XapaKTep.

Hesasucumoe Hacnesi08aH1e MMeeT, 6oniblioe 3HaUeHNe ANA IBOMIOLMM; TakK
KaK ABNAETCA MCTOYHUKOM KOMBUHATUBHOM HaC/NeCTBEHHOCTH.

CuenJieHHoe HAC/IEA0BAHHE

OpraHu3m 1106070 BuAa UMmeeT 60/bLoe pa3HOo6pasne NPU3HAKOB, KOTOpoe
obecreynBaeTca TbiCAYaMM reHOB. B TO e BPEMA YMCIO XPOMOCOM HEBEeNMKo,
Tak y uyenoseka ux Bcero 23 napbl. CneoBaTeNibHO, B Kax/oi xpomocome
pacnonaralTcA COTHW W ThiCAYN reHoB. HacneqoBaHMe MPU3HAKOB, TeHbl
KOTOPbIX HAaXOAATCA B OZHOM XPOMOCOME, UCCNE0BAN aMEPUKAHCKUIA TeHETUK
T. MopraH. leHbl, PacroNokKeHHble B OAHON XPOMOCOME, Ha3blBaloT rpynmnoit
cuenneHna. Konnyectso rpynn CLENNeHNA B KNETKe PaBHO raniouaHomy Habopy
XPOMOCOM. 3aKOH CLENNEHHOTO Hac/Ne0BaHuA, OTKPbITbIA MopraHom, macur:
reHbl, PacnonoMXeHHble B OAHON XPOMOCOMe, 0BpasyloT rpynny cuenneHus
1 HacneayloTca BMecTe.

[lanbHeiiwme uccneaosaHua MopraHa nokasany, YTo CUEMn/eHue He Bceraa
6biBaeT abCOMOTHBIM. MPUUMHA TOMY — KPOCCUHTOBEP (0BMEeH yyacTKamu Mexay
FOMO/IOMMYHBIMM  XPOMOCOMamK), KOTOpbIN MPOMCXOAMT B npodase nepsoro
Aenenna meitosa. KpoccuHrosep Hapylwiaet rpynmbl CUENieHns reHos U Beget
K nosBAeHuIo ocobeit ¢ NnepekomBMHaL et NpU3HaKoB. YacToTa KPOCCUHTOBEpPa
3aBUCUT OT PACCTOAHUA MEeXAay reHamu: 4Yyem 6aunke pacnonaratoTCca reHbl
B XPOMOCOME, TeM MEHbIUE BEPOATHOCTb KPOCCUHIOBEPA MENAY HUMM
1 Haob0opOT. ITa 3aBUCMMOCTb WUCMO/b3YETCA, /1A COCTaBNEHUA TEHETUYECKMX
KapT XPOMOCOM, 1€ N0 BEPOATHOCTU KPOCCUHIOBEPA PACCUUTLIBAETCA NONIOXKEHNE
reHoB, B XpOMOCOME.

PaccTonHne Mexay reHamu onpeaenaeTca no popmyne:

X= (A +C)/N x100,

rAe X — pacctosiHue mexay reHamu, A u C — KONMYeCTBO KPOCCOBEPTHBIX

ocobeit, N — obLyee yucno ocobeit.

it Hay 1. Fenorun
AyTocOoMbl — napHble XpOMOCOMbI O[IMHAKOBbIE ANA MYMXCKUX U KEHCKUX
opraHu3moB. B KneTkax Tena Yesnoseka 44 ayTocombl (22 napei).
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Monosbie XPOMOCOMbI — XPOMOCOMBI, CC reHbl, onpe,
no/oBble NPU3HAKM OpraHM3ma.

B kapuoTune (Ka4ecTBEHHOM 1 KOJIMYECTBEHHOM HABOPE XPOMOCOM) SKEHLWH
N0/I0BblE XPOMOCOMbI OfjIHaKOBbIE.

B Kap1oTMne MyxunHbl — 1 0aHa KpynHas paBHoMN/Ie4as Nososas XpOMOCOMa,
Apyras — MafeHbKas NanouKoBWAHAA XPOMOCOMa. [lonoBble XPOMOCOMBbI
JKeHWMH 0603HavatoT XX, a My)KcKue nonosble Xpomocombl — XY. MeHckui
opraHusm GOPMUPYET rameTbl C OAMHAKOBLIMM MOMOBHIMUA XPOMOCOMaMM
(romorameTHbIli  OpraHuM3m), a MYMKCKOM oOpraHuam ¢GopmMUpyeT rameTbl
HEO/MHaKOBbIE M0 NO/0BbLIM XpOMocomam (X 1 Y).

Y ntuy, 6aboyek M HEKOTOpbIX BMAOB Pbib rOMOrameTeH MYMKCKOW MoJ.
Y netyxa Kapuotun o6osHadaetca XX, a y Kypuupsl — XY.

TeHOTUN — 3TO CUCTeMa B3aMMOAENCTBYIOWMX reHOB. B3aumopgeiictsytor
Mexy CcOBOM Kak annenbHble, TaK UM HeannenbHble reHbl. [pumepom
B3aUMO/ENCTBMA ANNE/IbHBIX TEHOB ABAACTCA HEMONHOE [OMMHWMPOBAHME, T.
€. MPOMEKYTOUHbIV XapaKTep MPOABNEHWUA Npu3HaKa. Tak, CKpeluMBaHMe AByX
pacTeHuit HOYHOI KpacaBWLbl — OAHOTO C KPAcHbIMM, @ Apyroro ¢ 6enbimu
uBeTamMM — /aeT B NOTOMCTBE PACTEHMA C PO30BbIMM LiBETAMM.

Pa3BuTME MPWU3HaKa OPraHW3Ma HaxoAUTCA OBbIYHO MO KOHTPONEM MHOTUX
reHOB, HanMpMMep OKPacKa WePCTU JKMBOTHbIX. MPU CKPeLMBaHUM YepHOro
(AAggB) u 6enoro (aaBB) KposMKOB NoABAAIOTCA cepble KPonuku (AaBs). MpuunHa
HOBOOGPA30BaHMA: 33 OKPACKY WEPCTU OTBEYAIoT reHbl Aa (A — YepHan WepcTb,
a — oTCyTCTBME OKpacku), 3a pacnpezieieHne NUrMeHTa Noj/IMHe BOOC — reHbl
BB (B — nUrmeHT CKanauBaeTcs y KOPHEN BOMOC, B — MUIMEHT PaBHOMEPHO
pacnpe,qenﬂe'rca no AnuHe Bonoca). ITO npUmMep Ha  B3aMMOAENCTBMe

0€ KOMM/IEMEHTAPHOCTbIO.

Yacto reH onpe,qenﬂeT Pa3sBUTMe HECKONIbKMX MPU3HAKOB OpraHusma. 310
AB/IEHVE Ha3bIBAETCA NAeioTponmeid. Hanpumep, y YenoBeKa ecTb reH, KOTopbIit
OTBEYaeT OAHOBPEMEHHO 3a pasBuTHe /ieheKTa HOITel M KONeHHO! Jalleuky.
Y pacTeHuii NUrMeHT, OTBeYaloLLMit 33 06Pa30BaHMe KPAaCHOTO LBETKA, Bbi3biBaeT
TaKke A, crebna, vy Maccbl cemsH. B3saumogeiicteue
11 MHOXECTBEHHOE AeliCTBIE reHOB — OCHOBA LEAOCTHOCTU FEHOTUMA.

MeToab H3y4eHHs HACJTeACTBEHHOCTH YeloBeKa

[leiicTBME 3aKOHOB HACNEACTBEHHOCTM PacnpOCTPaHAIOTCA W Ha YesnoBeka.
Y yenoseka B kapuotune 46 xpomocom (23 napbl), YT0 06ecreynBaeT orpomMHble
KOMGMHATUBHbIE BO3MOXKHOCTH, MOXHO CKa3aTb, UTO Kax/blii YenoBek Ha 3emne
YHWKaNeH 1 He NOXOX Ha IPYriX, 3a UCKIOYEHWEM OAHOAMLIOBbIX 6/M3HEL0B.

Y yenoBeka cylecTsyeT MHoro 6o/1e3Heit, 06ycN0BNEHHbIX Hac/eACTBEHHbIMM
dakTopamn. WX [AMarHOCTMKA MMeeT BakHOe 3HayeHue [AJA  JeyeHus
1 NpodUNaKTUKN.

[InA U3y4eHus HacneACTBEHHOCTU CYLECTBYIOT CAeAyIoLIMe METoab!:

o leHeanornyecknit. MeTog, — COCTaBNeHME U U3yYeHUe POAOCIOBHbBIX
Y HECKO/bKWUX NOKONeHMit. Hanpumep, yCTaHOBNEHO, YTO Pa3BUTME HEKOTOPbIX
cnocobHocTelt y uyenoseka (My3blKa/lbHOCTb, MaTemaTMYecKoe MbilneHue)
onpeaenseTca HacNeACTBEHHbIMW - GaKTopamu. [eHeanorMyeckum MeToAoM
BbIAB/IEHA HACNeACTBEHHas NpPUPoAa Takux 3abonesaHnii, Kak HapylweHue
yrnesoAHoro obmeHa (caxapHbiii AnabeT), BpOXKAEHHAA [NyXOTa, WK3oppeHus,
remoduamna, AanbTOHU3M.

* BAM3HELOBbI MeTog — M3ydYeHWe PasBUTUA NPU3HAKOB Y OAHOAMLEBLIX
6113HeLOB, B OCOBEHHOCTM eC/IM OHM XKMBYT B pasHbix ycnosuax. OaHoAlLeBble
6/M3HeLbl BCeraa OAHOTO Nona, MMeloT OAMHAKOBbIW FeHOTUN. TUM MeToAoM
M3y4aeTcA posib reHoTUNa M CpeAbl B GOPMMPOBAHMM NPU3HAKOB OpraHM3ma.
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. LLIATDI'EHeTMHECKMﬁ MeTo4, — MU3y4aeT KapuoTun Yenoseka ANA BblABNEHUA
XPOMOCOMHBIX ¥ FEHOMHbBIX MyTaLWit. ITUM METOAOM BbifignseTcs 6onesHb [ayHa.
Ee npuymMHa — Hanuuue B KapUOTUME YeN0BEKa OAHOW NULLIHEN XPOMOCOMbI (No
21 nape), YTO NPWUBOAUT K NATONOrMK: y BONBHBIX y3KME 1a3a, N0CKOe L0
W pe3KOo BblpaXKeHHaa YMCTBEHHAA OTCTaNoCTb. PO)KIJ,EHVIE ﬂ,eTeﬁ C CMHApOMOM
[llayHa — pesynbTaT OTKNOHEHUI B Xofe Melio3a.

H3MeHUHBOCTD, e JOPMBI H 3HAYCHHE

M3MeH4YMBOCTb — 3TO CNOCOBHOCTL OPraHM3ma npuobpeTaTh HOBbIE MPU3HAKM
B MPOLECCe OHTOTeHe3a. Pas/MyaloT HAC/eACTBEHHYIO 1 HeHaCI!e,CLCTBeHHle
M3MEH4YMBOCTb. HeHacneacTseHHas uan  moand HH oCTb
He 3aTparMBaeT HaC/NeACTBEHHOrO MaTepuana OpraHWsma, Hocm rpynnosoi
XapaKTep, NPOMCXOANUT B NPeAenax HOPMbl PeaKLM.

Hopma peakuum — CBOWCTBO reHoTMna obecneunsatb B OMpeseneHHbX
npesenax pasBuTUE AAHHOTO OHTOTeHe3a B 3aBUCMMOCTW OT MEHAILUXCA
ycnoBuii cpeasl. Hanpumep, Kanycta B »apKux CTpaHax He 3aBA3biBaeT Ko4aHa,
NPOAYKTUBHOCTb MBOTHbIX NafaeT Mpu MAOXOM yxoge. OAHW MpU3HAKM
(Hanpumep, MONOYHOCTb, Bec) MoryT 0613aAaTb WMPOKOW HOPMOM peakuuu,
Apyrve (oKpacka WwepcTi)— y3Koi. Takum o6pasom, opraHM3MOM Haciedyetca
HE Npu3HaKk, a CNocoGHOCTb OpraHMsma (ero reHotMna) B _pesynbrate
B3aUMO/ENCTBMA C YC/IOBMAMM CPefbl [jaBaTb OnpeaeneHHbiit  deHoTun
WM, WHaye roBOPA, HAC/AeayeTcA HOPMa PeakuMn OpraHusma Ha BHelHWe
ycnosua. Ecim HEKOTOpoe KOAMYECTBO OpraHM3MOB PacroNoXUTb B NOpAAKe
BO3pacTaHMA WAM y6blBaHMA NpU3HAKa (Hanpumep, AMHbI), TO NOAY4MTCA
PAZ W3MEHYNBOCTU [aHHOTO MPU3HaKa, CAaraloLMiCA U3 OTAENbHBIX BapUAHT,
Ha3bIBae@Mblil BaPUALIMOHHBIM PALOM.

Bapuata — 3TO eAWHWYHOE BbIpaeHWe pasBUTMA npusHaka. Pasmax
BapuaLyii ¥ YacToTy BCTPEYA@MOCTH OTAE/IbHbIX BAPUAHT M3Y4aloT C MOMOLbIO
BapMaLMOHHON KPUBOIT — rpadu4eckoro Bbip 0CTH Np! .
Mcnonb3ys  AaHHble KPUBOW, OMPEAENAOT CPEAHIOD  BEAUYUHY [aHHOro
npusHaka. MoAMOUKALMOHHAA W3MEHUMBOCTD [AeT BO3MONKHOCTb OCOBAM
npMCcNocabanBaThecA K NOCTOAHHO MEHAIOLMMCA YCIOBUAM CPe/bl.

Buib1 HACII€ICTBEHHOI H3MEHYHBOCTH

¢ HacneacTBEHHOCTb — 3TO CBOWCTBO KMBbIX OPraHM3MOB COXPAHATH
M nepeAasaTb MpW3Haku B pAdy MOKOMEHM. Bnaropaps HacneAcTBEHHOCTU
13 MOKONIEHMA B NOKONIEHME COXPAHAIOTCA MPU3HAKM BUAA, NOPOAbI.

¢ HacneactseHHas WM3MEHUMBOCTb  (MYTAaLMOHHAA MAU TEHOTMNMYECKas)
CBA3aHa C M3MEHEHMEM FeHOTUNa 0COBH, NOSTOMY BO3HMKAIOWIME M3MEHEHMA
Hacnesytotca. OHa ABNAGTCA MaTepuanom ANA ecTecTBeHHoro ot6opa. JapsuH
HasBa/n 3Ty HAC/NeACTBEHHOCTb HeonpeaeneHHoi. OCHOBOM HacneACTBEHHOWM
M3MEHUYMBOCTU  ABAAIOTCA ~ MyTalMM —  BHe3anHble  CKaukoobpasHble
M HEHanpaB/eHHble U3MEHEHWUA UCXOA4HONM Gopmbl. OHM BeayT K MOABAEHMUIO
Y KMBbIX OPraHU3MOB KaYeCTBEHHO HOBbIX HAC/IEACTBEHHbIX NPU3HAKOB 1 CBOVACTB,
KOTOPbIX paHee B MPUPOAE He CylleCTBOBaNO. VICTOMHWK HacieACTBEHHOM
M3MEHYMBOCTM — MYTaLMOHHBII NpoLLecc. PasnnyaloT HECKOIbKO TUMOB MyTaLLMii:
reHOMHbIE, XDOMOCOMHbIE U FeHHblE.

e [eHOMHble ~ MyTauuu  (MOAMNAOMAWA M aHeynionausa) — 310
M3MEHEHMA YMCa XPOMOCOM. MoAMmNOMAMA — 3TO KpaTHOE yBenuuyeHne
rannouaHoro Habopa xpomocom (3n, 4n, u T.4.). Yawe scero nonunnouans
06pasyeTcA Mpu HapyLIEHWU PacXOXKAEHUA XPOMOCOM K MOMIOCaM  KAETKM
B Mel03e WM MUTO3e Nof AeiCTBUEeM MyTareHHblx ¢pakTopos. OHa WMPOKO
pacnpocTpaHeHa y PacTeHuii U KpaiHe PeaKo BCTPEYAETCA Y UBOTHBIX.
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o AHeynnoupus — uMcna  xpomocom
10 OTAENbHbIM Napam. OHa Bo3HMKaeT npm Hepacxom,u,eHwM XpOMOCOM B Meliose
MW XpOMaTUA, B MUTO3e. AHEYNNoMAbl BCTPEUAIOTCA Y PacTeHUM U KMBOTHbIX
1 XapaKTepu3yIoTCA HU3KOW XKN3HECTIOCOBHOCTBIO.

* XPOMOCOMHbIE MyTaLK — 3TO M3MEHEHUA CTPYKTYPbI XPOMOCOM.

Bujibl XpOMOCOMHBIX MY TALMii

1. ledpuieHcna — NoTeps KOHLEBbIX Y4aCTKOB XDOMOCOM.

2. leneunn — BbiNajeHne y4acTka naeya Xpomocom.

3. lynnvkauma — nosTopeHue Habopa reHoB B OMpeeNieHHOM y4yacTke
XPOMOCOMBI.

4. ViHBepcna — NoBOPOT y4acTKa Xpomocom Ha 180°.

5. TpaHCAOKaUMA — MEPEeHOC Y4acTka K APYroMy KOHLY TOM e XPOMOCOMbI
160 K APYroi, HEroMONOTMYHOW XPOMOCOME.

TeHHbIE MyTauuM — W3MEHEHWA HYKNEOTUAHONM NOCAea0BaTeNbHOCTH
monekynbl [IHK (rewa). Wx pesynstar — W3MeHeHMEe MOCieA0BaTeNbHOCTU
aMUHOKMCAOT B MOAMNENTMAHOM Uenu, M nossneHne Gesnka C  HOBbIMM
cBoOWCTBaMM. BO/bLIAA YACTb TEHHbIX MyTaLMii GEHOTUNNYECKU He NPOABAAETCA,
NOCKO/IbKY OHU PELLECCUBHbI.

LinTonnasmaruyeckme MyTauum — CBA3AHbl C U3MEHEHMAMM OPraHoWAOB
unTonnasmel, coaepawmux AHK (MutoxoHApuM W naactugbl). ITM myTauuu
HaCNeAyloTCA N0 MATEePUHCKOW NIMHMM, T.K. 3UroTa Npu ON/NOAOTBOPEHUN BCIO
umMTOnNasMy nosyyaeT oT AiueKkneTKW. Mpumep: NEeCTPONMCTHOCTb PacTeHuit
CBA3aHa C MyTaLMAMM B X10PONNACTaX.

MyTauuu, 3aTparvsalolie MONOBblE KAETKW (reHepaTuBHbIe MyTaLum),
NPOABAAIOTCA B CAEAYIOWEM MOKONEHUW. MyTauun COMAaTUUYECKMX KAETOK
NPOABAAIOTCA B TeX OpraHax, KOTOPbIE BK/IOYAIOT M3MEHEHHbIE K/ETKU.
Y )KMBOTHbIX COMATUYECKMe MYTaLWK He NepeaaloTca Mo HaC/NeACTBY, NOCKONbKY
M3 COMaTUYECKMX KNETOK HOBbI OPraHW3M He BO3HWKaeT. Y pacTeHuil,
Pa3MHOKaIOLMXCA BEreTaTMBHO, COMaTUYECKME MYTALMN MOTYT COXPAHATLCH.

Ipucnoco6/1IeHHOCTH OPraHU3MOB K Cpelie 00HTAHMS, ee MPHYHHBI

MpUCNOCOBIEHHOCTE — COOTBETCTBUE MPU3HAKOB OPraHM3ma (BHyTPeHHero
M _BHEWHEero CTPoeHMUsA, (U3MONOTMUECKMX MPOLLECCOB, NOBEAEHMA) cpeae
0buTaHMA, NO3BONAIOLIEE BbIKWTH W JaTb NOTOMCTBO. Hanpumep, BoAHble
KMBOTHbIE MMelT obTekaemylo GOpMy Tena; NATYWKY [enaer HesameTHoM
Ha GOHE pacTeHuit 3eNeHan OKpPacKa CMWHBI; APYCHOE PACMONOKEHUE PAacTeHui
8 6uMoreoueHo3e /JaeT BO3MOXKHOCTb IGGEKTUBHO MCMO/NB30BATh CONMHEUHYIO
aHepruio [ina poTocuHTesa. MprcnocobaeHHOCTb NOMOraeT BbIKNUTb OpraHM3mMam
B TeX YC/I0BMAX, B KOTOPbIX OHa CHOPMMPOBANach Nog BAUAHMEM ABMKYLLMX
CUAN 3BONOUMU. Ho u B atux YCNOBUAX OHA OTHOCUTENbHA. benas KyponaTka
a CONHeYHbIN [eHb BblAaeT ceba TeHblo. 3anl-6ensk, He3amMeTHbIM Ha CHery,
xopm.uo BUAEH Ha pOHE TEMHbIX CTBO/IOB.

HUe, UX poasonoumns — i aTan 3soniounm
opranecxoro MMpa, 3aK/NI04aIOWMIACA B MOABACHUM HOBbIX BU/IOB Ha OCHOBE
CcylecTsoBaBLIMX paHee. leorpadudeckoe (annonatpuyeckoe) snaoobpasosaHme
NPOUCXOANT B pesyNbTaTe PacluMPeHms apeana UCXOAHOTO BUAA UM pacuieHeHuna
ero apeana Ha W30/1MPOBaHHblE 4acTM eCTECTBEHHbIMM Mperpajamu (ropa,
peku 1 T.A.). B 3TOM cyyae MONyAAuMM BCTPEYAKOTCA C HOBBIMM YCAOBUAMM
cpeabl 1 coobuiecTBamn opraHusmos. Ha nonynsumio 8- npupoae aeiicreyet
MYTaLMOHHBIN NPOLLECC, NPOUCXOAAT KonebaHuA YucneHHoCTH ocobeil, AelicTayeT
ecTecTseHHbIi 0T6Op. CO BPeMeHem reHHbIi COCTaB NONyNALUMM U3MEHAETCS,
OHa NPUOBPETaeT OTAMYMA OT APYrUX MOMYNALMIA 3TOro e BuAa. Hanpumep,

75




cubupcKas NUCTBEHHWUA paccenunack oT Ypana Ao baitkana v okasanack
8 Pa3HbIX YCAIOBUAX, YTO MPUBE/O K BOSHUKHOBEHMIO AAYPCKON INCTBEHHULbI.

JKonorMyeckoe BKUA006Pa3OBaHME MPOUCXOAUT B TeX CAy4asX, Koraa
nonyiALMM OAHOTO BUAA ocraro‘rcn 8 npeaenax CBOEro apeasna, HO YC/10BMA
06WUTaHMA Yy HUX O p: Moga,
cMn  3sonioLMM msmeuaeTcn mx TeHHbIii COCTaB. Yepes pap MOKONEHWit
B pesy/bTaTe pasiuuuii reHopOHA0B BO3HWKAET GMONOrMYECKas M3ONALMA.
Hanpumep, 0auH BUA TPageckaHLUuu chOPMUPOBANCA HA CKANNCTBIX BEPLUMHAX,
/APYroii — B TEHUCTbIX /1eCaX; CE30HHbIE packl NOrpemKa 60NbIIOTO 4atoT cemeHa
/0 CKalWMBaHWA, M60 Nocae Hero 1, 0buTas Ha OAHON TEPPUTOPUM, HE UMeEtT
BO3MOXHOCTM CKpeLnBaTbea; nonynaunmn dopenu B osepe CesaH pasnuyalotca
1o CPOKam HepecTa.

OCOBEHHOCTBIO 3KOMOTMUYECKOTO BUA006Pa3oBaHUA ABNAETCA TO, YTO OHO
NPUBOANT K 06PAa30BAHNIO HOBbIX BIA0B, MOPGONOTMUYECKM BAUSKNX K UCXOAHOMY
8y,

CXOACTBO BMA006PA30BaHNIA: NPOUCXOAAT MOA ASHCTBUEM ABMMKYLIUX CUN
3BO/IIOLMN.

Pasnuuna  BMA0OGPA3OBAHMIA:  MPUYMHBI  PACXOXKAEHWUA  NPU3HAKOB
Yy nonynAumit  pasauuHbl:  reorpaduueckoe  BUA00BPasOBaHMe  CBA3AHO
C pacwupeHuem apeana W BO3HMKHOBEHMEM WM30/MPOBAHHBIX MOMYNALMIA,
a 3KONIOMMYECKoe C 3aceneHnem 0coBAMM OAHOTO BIAA PasHbIX SKONOTMHYECKUX
HWLWL B NPe/ieNax OAHOro apeana.

IBO/IOUMA KaK MCTOPUYECKWIA NPOLIECC MMEET /iBa Hanpas/eHuA; nporpecc
v perpecc.

BUMONIOrNYecKMii Iporpecc — 1o pesynbTatycnexa s 60pbbe 3a CyllecTBoBaHMe,
nokasate/ib NpUCroco6NeHHOCTU B1AA, POAA, Knacca. Ero mpusHaku: BbiCOKas
YNCNEHHOCTb, WWPOKWIA apean U yBEMYEHME YWCAA CUCTEMATMUECKMX Tpynn.
Hanpumep, 13 MNEKONMTAIOUIMX NPOrPECC MUCMbITBIBAKOT 3aAL-pycak (okono 20
noAIBUA0B), NapasuTuyeckue Yepsu u3 Tuna Kpyrable. Bruonornyeckuii nporpecc
ABNAETCA Hambonee obWMM MyTem GMONOTMYECKON 3BOMOLMU U UMEET Cnes.

PasHOBUAHOCTU: aporeHes — npuobpeTeHne OpraHUMamn apomoppos0s;
annoreHes — npuobpeTeHne 0cobAMM UANOaAANTALMUN.
Buonornyeckuit perpecc  —  OTCYTCTBME  HEOBXOAMMOTO  YPOBHA

NPUCNOCOBNEHHOCTH, MPUBOAALIEE K YMEHBLIEHWIO YUCAEHHOCTH, CYXEHMIO
apeana, CHMKEHMIO YUCNA  COMOAYMHEHHBIX — CUCTEMATMYEeCKMX  rpynn.
Buonornyecknii - perpecc MOXeT NpMBECTM K BbiMMpaHuio. Hanpumep,
Ha rpaHu BbIMUPaHWUA HaXOAATCA YCCYPUICKMIA TP, cobonb. MpuunHa perpecca:
oTCTaBaHMe B TeMnax 3BOMIOLWW TPYMMbl OT CKOPOCTM W3MEHEHWA BHELWHeM
cpeabl. [leATeNbHOCTb YeN0oBeKa YacTo NPUBOAMT K COKPALLEHNIO YNCNEHHOCTH
nonyALMA MHOTUX BU/OB.

Apomopo3 — 3TO M3MeHeHMA B OpraHusme, noBblwalowme obuMil
YPOBEHb OpraHW3auunM W KWU3HeAeATeNbHOCTW ocobeld, cnocobeTsyowme
nepexoay B HOBYIO Cpefly 06UTaHuUA. ApOMOP(GO3 — 3TO OCHOBHOE HanpasieHne
3BO/IOLIMM, KOTOPOE NPUBOAWT K 06PAa30BaHNIO HOBBIX CUCTEMATUYECKMX Fpynn —
KNaccos, TUNOB, OTPAAOB. MpuobpeTeHHble apomopdo3bl Beeraa CoXpaHAITCA
Y OPraHM3MOB B XOA€ IBO/IOLLAN M BEAYT K OCTENEHHOMY YC/IOMHEHMIO CTPOCHMA
OpraHu3mos.

VanoaanTtauma — HanpasneHMe 3BO/IOUMW, B OCHOBE KOTOPOrO Nexat
M3MEHEHWUA B OpraHu3me, CrnocobCTBylOLWME NPUCTIOCOBNEHNIO K KOHKPETHbIM
YCNIOBUAM OKPY3KaIOLLEN CPe/bl U He NOBbIWatoLe 06LIero YpoBHsA OpraH13aLum
ocobeil. Mpumepom MAMOaZaNTaUMi MOTYT CAYXKMTb MOKPOBUTENbCTBEHHASR,
Mackupylollan WA Npefynpex/aalolan OKpacka, MoBejeHne BO Bpema
Pa3sMHOXeHMA, MeyeH1e TepPUTOPUN, COBMECTHAA 3alLyuTa OT BParos.
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TeHeTHKA H TEOPHSI YBOTIOUHN

MyTauumn COCTaBAAIOT OCHOBY HACNeACTBEHHOW M3MeHYMBOCTM. Ocobu
C Pas/NYHBIMU MYTaUMAMM, CKPELMBAACb MeXAy COBOM, 0BpeTaioT HoBble
coueTaHus reHoB. MyTalMOHHAA M3MEHUYMBOCTb AAeT MEepBUYHbIM MmaTepuan
/ANA eCTECTBEHHOTO 0T6OPA, BEAYLLEro K 06pa30BaHmMio HOBbIX BIA0B. OCHOBHOI
$bopMoii cylecTBOBaHMUA BUAOB ABNAETCA NONYNALMNA.

B reHeTuke nonynAuMii  HabnlOAAIOTCA  3aKOHOMEPHOCTM,  KOTOpble
BLIPAXAlOTCA B 3aKkoHe Xapau-BaiiHGepra: B NONyNAUMAX W3 NOKONEHWA
B MOKO/MEHWe npu  CBOBOAHOM CKDPELWWBAHUM OTHOCUTE/IbHBIE  YacTOTbI
reHOB W [EHOTMMOB HE MEHAIOTCA. 3aKOH CMpaseAnus npu COBAIOAEHUM
CNeAyIouwMX YCAOBUIA: NONYAAUMA AOMKHA 6BbiTb AOCTAaTOYHO BEAMKA, YTOGI
obecneyntb CAyyallHOe COYETaHMe FeHOB; /IO/KEH OTCYTCTBOBATb OTGOP
6naronpuATCTBYIOLMIA 1 HEBNArONpPUATCTBYIOWMIA  ONpPefieNieHHbIM — reHal
He [O/KHO BO3HMKATb HOBbLIX MYTaLMii, HE [O/KHO MPOUCXOAWUTL MUTPaLiA
0C06eil C MHBIMU TEHOTMMAaMM U3 COCEAHMUX NOMYNALMIA AaHHOrO BMAa. B npupose
3TV YCNOBUA He COBNIOAAIOTCA, YTO NPUBOAMUT K HAPYLIEHMIO PAaBHOBECUA T€HOB
8 NONyNALUM.

MpupoaHble  MONYAAUMM MPU UX  OTHOCUTENbHOM  EHOTMNMYECKOM
O/IHOPOAHOCTM  (HaCbllleHbl  Pa3HOOBPA3HLIMM  PELIECCHBHBIMM - MyTaLMAMM,
KOTOpble He MPOABNAKTCA A0 TeX Mop, Moka OCTAlOTCA [EeTepO3UrOTHBIMM.
Mo AOCTUMEHWM AOCTAaTOMHO BLICOKON KOHUEHTPALMM MyTauuii peueccueHble
MyTauMM MOFYT MEepeiT B rOMO3UFOTHOE COCTOAHME. OHM  MPOABATCA
beHoTMNMYECKM M NOMajyT Moj BAMAHME ecTecTBeHHOro ot6opa. Kamaoi
nonyNALUMM XapaKTepeH CBOW reHOPOHA (COBOKYMHOCTb reHOB Monynauum),
KOTOPbI AaeT BO3MOXHOCTb A1A GbICTPOrO M3MEHEHUA B COOTBETCTBUM
C Hanpasnexuem otbopa. PasnnualoT Heckonbko ¢opm otbopa. [BMNKywMin
otbop — Takas ¢opma, Npu KOTOpoM [eiicTBue oT6opa HanpasBaeHo
8 OMNpeJe/NeHHYI0  CTOPOHY, 4TO MPUBOAUT K CABWTY HOPMbI  Peakuuu
B OfHYy cTOpoHy. CTabunusupyowmit otéop — dopma, Beaylwan K MeHbluei
M3MEHUYMBOCTM B MOCTOAHHBIX YCAOBMAX Cpeapl. B 3TOM Ciydae oTcekalotca
MyTaumuu, pacwmpsiowme Hopmy peakuuu. O6e 3T dopmbl 0T60pa TecHo
CBA3aHbl ApYr ¢ Apyrom. [BuKylmnii oT6op npeobpasyeT BUAbI B MEHAIOLMXCA
YCNOBUAX CPeAbl, CTabUAN3MPYIOWMI OTEOP 3aKpennAeT MPU3Haku1, nonesHble
B8 OTHOCUTE/IbHO NOCTOAHHbIX YC/IOBUAX CPEAb.

JlonapBHHOBCKHMii MEPHO B PA3BHTHH GHOIOTHH

C  yCTaHOBNIGHMEM XPWUCTWAHCKOTO MMpOBO33peHna B Espone 6bina
pacnpoctpaHeHa oO¢UUMaNbHaA TOYKA 3PEHWA O BOBHUKHOBEHUM HKMBOM
NPUPOAbI: BCE XKMBOE CO3AaHO BOTOM 1 OCTAaeTCA HEM3MEHHbIM (KpeaLMoHU3m).
B 3TOT Nepuos CpesHeBeKoBbA OblI0 MHOIO MOMBITOK CUCTEMATU3NMPOBaTh
HaKoM/NeHHbI  6uonoruyecknin  matepuan.  Haubonee  coseplueHHYHO
CMCTEeMaTMKy TOTO BPEMEHM Y/1asoCh CO3AaTb LWBEACKOMY eCTeCTBOMCbITATeN0
K. JInHHeto. B OCHOBY CUCTEMATMKM OH MONOXWA NPUHLMM MepapXUHHOCTU
TaKCOHOB — CMCTEMATMUYECKUX EeAMHWL. JIMHUEeN 3aKpenun MCnoNib3osaHue
61HaPHOM HOMEHKNATYPbI ANA 0603HAYEHUA BUAOB U BBE NATUHCKME Ha3BaHMA
81/108. [PUHLMMBI 3TON KNAacCUdUKALMM COXPAHAIOTCA U B Halle BPEMS.

C XVII B. pacnpocTpaHseTcA HOBaA CUCTEMa MPEACTaBAEHUA O KUBOW
npupoae — TPaHCHOPMM3M, AOMYCKaIOLIMI BO3MOKHOCTb M3MEHUMBOCTY BMAOB
nog, BO3AeNCTBUEM BHeELWHMUX ycnosuii. Ee nocneposatenamu 6binn P. Tyk, [.
[nApo 1 Ap. OTKPbITUE MUKPOCKONa, Pa3BUTHE SMOPUONOTM 1 NaNeOHTONOTM
NPMBENO K CO3AAHWIO MEPBOM  3IBONOUMOHHON Teopun M.B. Jlamapka.
B Tpyse «®unocodus 3oonoruu» (1809 r.) OH NPUBOAUT MHOTOYUCIEHHbIE
/IOKa3aTeNbCTBa  M3MEHAEMOCTM BWAOB M MbITAeTCA  PacKpbiTb MPUUYMHbI
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3BO/IOUMOHHBIX npoueccoB. flamapk Bnepsble BKAOYAaeT B TEOPUIO ¢akT0p
BPEMEHU U YCNI0BUA BHELHEW cpeabl. [BUKYLWMMMU CUAAMU 3BOOLIUM OH CHUTaN
CTpemMneHne opraHM3moB K COBEPLUEHCTBY U NPAMOE BINAHUE BHeLUHeln cpeapl
Ha HacnepoBaHMe NPU3HAKOB, I'IpMOﬁpETEHHbIX B TEYEHWNE KU3HU.

. Kiosbe, unccneaya CTpoeHne opraHos NO3BOHOYHbLIX XXUBOTHbIX, YCTAHOBWU,
4YTO BCEe OpraHbl MBOTHOrO NPEACTABNAIOT COBOW 4acTU OAHOW LENOCTHOMN
CUCTeMbl U HN OAHA 4acCTb TeNla He MOXEeT U3MEeHUTbCA 6e3 usmeHeHus Aapyrux
YacTeil. ITO ABNAEHME OH Ha3Ba/s NPUHUMNOM Koppenauuu. Kiosbe-Takxke
BbIABMHY TEOPUIO KaTacTpod, COMACHO KOTOPOM MPUYMHON BbIMUPAHUA
6bian nepnoauyvecku npoucxogumslUMe KpynHble reonornyeckue KaTaCTpOd)bl,
YHUYTOXaBLne Ha 6onblumx TEPPUTOPUAX UBOTHbLIX U PACTEHUA.

MHOXECTBO  KPYMHbIX ~ OTKPLITUIA B €CTECTBO3HAHMM,  HAKOMJEHHbIN
SKCMNEAMUMOHHbIM  mMaTepuan  MOCAYXKWAM  NPeAnocbiiKamu  CO3A4aHuA
3BONOLMOHHOTO YYEHUA aHMWIMCKMM yyeHbiM Y. [apsuHbiM. OH U310XUA
cBOM B3MIAAbl Ha 3Ty npobiemy B cBoem Tpyae «[poucxoxaeHue BUA0B nyTem
ecTecTBeHHOro ot6opa» (1859 r.).

B0, yuenue J|

U. [lapeuH AoKa3an, uTO OTPOMHOE MHOTOObpa3Me BMAOB, HACENAIOWMX
3emnio, 06pa3oBanock 6narogaps MNOCTOAHHO BO3HMKAIOWMM B NpUpoAe
pa3sHOHaNPaBNEHHbIM HAaCNEACTBEHHBIM U3MEHEHMAM W €CTECTBEHHOMY OTBOPY.
CnocoBHOCTb OPraHM3MOB K MHTEHCUBHOMY Pa3MHOXEHMIO, U OAHOBPEMEHHOe
BbKMBaHWE HEMHOrNX ocobeii npuseny [lapBuHa K MbICAM O HaNNuMK Mexay
HUMKM BOpbBbI 3a CylIeCTBOBAHME, CNEACTBMEM KOTOPOI ABNAETCA BbIKMBAHME
opraHusmos, Hanbonee MPUCMOCOBNEHHBIX K KOHKPETHBIM YCNOBUAM Cpeabl
1 BbIMMPAHWIO HEMPUCMOCOBAEHHBIX.

JIBMIKYIIHE CHIIBI YBOTIONHH
* bopbba 3a cyliecTBoBaHME — COBOKYMHOCTb MHOTOOBPA3HbIX U CAOMKHBIX
B3aUMOOTHOWEHUI,  CYLIECTBYIOWMX MEXAY OPraHu3mMamu W yCA0BUAMM
cpeabl. PasnnyatoT 60pbby BHYTPMBMAOBYIO (MexAy 0cobbiMM OAHOTO BWUAA),
MEXBWAOBYIO (Mek/y 0cODAMM pasHbIX BUA0B) U BopbBy ¢ HebaaronpuATHLIMMK
ycnosuamu. BHyTpusuaosan 6opbba asnaetca Hanbonee ocTpoi, Tak Kak ocobu
O/IHOTO BM/Ia MMEIOT CXO/IHbIE NOTPEBHOCTU ANA BbIKMBAHMA.

e EcTecTBeHHbIi OTOOp — npouecc M3buUpaTenbHOro BOCNPOU3BEAEHUA
OpraHM3MoB, MPOUCXOAALLMIA B MPUPOAE, B pe3ynbraTe KOTOPOro B MOMyaauuu
BO3pacTaer fons ocobeit ¢ no. A Buaa npi 1 cBoWCTBaMU

B8 KOHKPETHbIX YCNIOBUAX Cpe/bl. TBOPYECKan poNib 0TGOpPa 3aK/IOYaeTCA B TOM,
4TO B NPOLECCe 3BO/IOLMM OH COXPAHAET M HAKaN/MBAeT U3 PasHOHaNPaBAEHHbIX
MyTaumit Hanbonee COOTBETCTBYIOLLME YCNIOBUAM CPEAbI M NONE3HbIE ANA BUAA.

¢ HacneacteeHHas W3MEHUYMBOCTb, (MYTAUMOHHAA WAM TEeHOTUNWUYEecKas)
CBA3aHa C M3MEHEHMEM FEHOTUNA OCOBM, MOTOMY BO3HMKAIOLME MU3MEHEHMA
HacneayloTcA. OHa ABAAGTCA MaTepUanom A/IA eCTecTBEHHOro ot6opa. [lapsuH
Ha3Ba/l 3Ty HAaCAeACTBEHHOCTb HEOMNpeseNeHHOM. MCTOYHKOM HaCieACTBEHHOM
M3MEHYMBOCTM ABNAIOTCA MYTaLLUM.

O6pasosaHne HOBbIX BUA0B TCA B nony. , Hac
NOCTOAHHO BO3HUKAIOLWMMM MYTaLMAMM, KOTOPbIE MPY CBOGOAHOM CKpeLUBaHNn
NPUBOAAT K M3MEHEHUAM TEHOTUMOB W (EHOTUMOB. M3MeHeHWe ycnoBuit
CYUECTBOBAHNA BEAET K PacXOXK/AEHWIO MPWU3HAKOB cpean ocobeit AaHHOM
nonynALMM, K AvBEpreHumn. WcxoaHasa nonynauna obpasyer rpynny dopm,
MIMEIOWMX Pa3/INUHYIO CTeNeHb OTKAOHEHMIH NPN3HaKoB. OTAeNbHbIE OPraHNU3Mbl
C M3MEHEeHHbIMM NPU3HaKaMM CMOCOBHbI OCBaNBaTb HOBblE MeCTa OBUTaHMs,
YBENNUMBATL CBOIO 4YUCAEHHOCTb. [Mpu  ABMXKylem oT6ope Hanbonblume
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BO3MOXHOCTU BbIKWTb M OCTaBWUTb MNOAOBUTOE MOTOMCTBO MMeT 0cobun
C KpalHUMM, KOHTPACTHBIMU OTKIOHEHUAMN. TPOMEsKYTOUHbIE $pOPMbI GonbLe
KOHTaKTUPYIOT 1 BbiCTpee BbIMUPAIOT. TaK B UCXOAHOW MOMYAALMM BO3HUKAIOT
HOBbIE TPYNMbl 0COBei, U3 KOTOPbIX BHa4aje 0BPasyloTCA HOBblE MOMYAALMUM,
a 3aTem, Npu nocneayloLeil ANBEPreHLn, HOBbIE NOABNABI U BUALI. MPUHLMN
[AMBEpPreHLMN 06BACHAET NPOMCXOXKAEHUE MHOTO06PA3NA NUSHEHHDIX GOPM.

CornacHo 0BLWEnpUHATON KnaccudUKaumm, CUCTEMATUUECKOW eAnHuLEen
KMBbIX OPraHU3MOB ABAACTCA BUA,.

Bug — 970 rpynna 0coBei, CXOAHbIX MO CTPOEHWIO, MPOUCXOMAEHUIO
M XapakTepy ¢M3MONOTMYECKNX MPOLECCOB; CBOBOAHO —CKPELLMBAIOLUXCA
Mexzay coboii 1 A3IoWMX NA0LO0BUTOE NOTOMCTBO. OCOBM OAHOTO BUAA UMeEKT
OAMHAKOBbIE NPUCNOCOBNEHMA K XKM3HN B ONPEAeNEHHbIX YCAOBUAX.

NoBOM  BUA, COCTOAWMIA W3 OAHOW WAM  HECKONBbKMX  MOMYAALMIA,
npe/cTaBAAeT coboi eAnHoe Lesoe. LiefloCTHOCTb OCTUraeTCA CBA3AMM MeXAY
ocobamu BuAa: 3a60TOM O NOTOMCTBE, OBLIEHMEM YEPE3 PasNYHBIE CUTHAfbI,
COBMECTHO 3auuToil OT Bparos, cKpeluuBaHuem. LienoctHocTe gocTuraetca
1 6uonormyeckoit nsonaumein — o60cobNEHHOCTBIO OT APYruX BUA0B (0cobu
pasHbIX BMAOB, Kak NPaBuio, He CKpewnsaioTca). Bce 31O XapakTepusyet sug
KaK HaZ,0praHU3MeHHyIo CUCTeMy.

Kpurepuu Buaa

* MopdoNOrMyecknit — CXOACTBO BHEWHETO W BHYTPEHHEro CTPOeHWs
ocobeit.

¢ DU3NONOTMUYECKMI T — CXOACTBO MPOLECCOB KUIHEAEATENbHOCTU, CPOKOB
Pa3MHOKEHMS.

o leorpadpuyeckuit — 3aHMMaemblii ocobsamu Buaa apean (Tepputopus)
XapaKTepeH A7 Bcex 0cobeil Buia. OH MOXeT 6biTb GONBLIMM UK MaNEHBKUM,
NPEPBIBUACTLIM W/IM CM/IOWHBIM

© 3KONOrMYecKMit — HWWa, 3aHMMaemas OCOBAMM OAHOTO BMAA BHYTPU
apeana, O6YCNOBNEHHAsA _ONPEAENEHHBIMM  SKONOTUYECKUMM  YCAOBUAMM
(BnaxHOCTbIO, TEMMEPaTYpPOit U T.A4.).

 [eHeTUYeCckuit — rMaBHbI KPUTEPUIA. ITO XapaKTepHBbI ANA KaXAO0ro BUAA
Habop XPOMOCOM, UX onpeseNéHHoe YUCN0, pasmepbl 1 Gopma. Ocobu pasHbIx
BM/I0B MMEIOT Pa3Hble HaBoPbl XPOMOCOM 1 MO3TOMY HE MOTYT CKpelLMBaTLCH, T.
K. HEBO3MOMHa KOHBIOTaLWA Npu mMeiiose.

Mpy YCTaHOBNEHMM BUAOBOM NPUHAANENKHOCT MPABUABHO XapakTepusyet
BML, BCA COBOKYMHOCTb KPUTEPHEB.

AmuTponorenes

Ha Hay4HyIo 0CHOBY BOMPOC O MPOUCXOX/EHNM YeN0BEKa BNepBble NoCTasu
[JapsuH. B Tpyae «[lpoucxokaeHne yenoseka u nonosoit ot6op» (1871 r.)
OH 0Ka3as, 4YTO YeNoBEK UMEET XKUBOTHOE npomcxo»gqume 1 XapaKTepusyetca
6oNblUMM  CXOACTBOM C  COBF 06
370 NOATBEPKAIOT OBUIHOCTH CTPOEHMA OCEBOTO CKENETa, KOHEYHOCTEN, BCeX
OCHOBHbIX CMACTEM OpPraHOB, BHYTPUYyTPOGHOe pa3ssuTue 3apogpiwa. OTanumMe
MAIeUYHbIX XKenes, Anadparmbl, PYANMEHTOB (OCTaTKW TPeTbero Beka B yray rmas,
KOMUMKOBBIN OT/IeN NO3BOHOYHUKA, aNMNeHAMKC) U aTaBU3MOB (CU/IbHO Pa3BUTHIN
BOJIOCAHOMN MOKPOB, MHOTOCOCKOBOCTb U Ap.).

B 3MBPUOHANLHOM Pa3BUTMM YENOBEKA €CTb YepTbl, XapaKTepHble AA BCEX
npescTaBuTeneit TMna Xopaosble: XOpaa, HepBHas TpybKa, wabepHble ayru.
OceBOW CKe/eT, Npe/CTaBNeHHbIN NO3BOHOYHUKOM, ABE Napbl KOHEYHOCTel
onpesieNAloT  NPUHAANEKHOCTL — 4Yenoseka K noaTuny  03BOHOYHbIE.
YeTbipexkamepHOe CepaLie, TEMIOKPOBHOCTb, MIEYHbIE XKe/e3bl, 3y6bl Tpex BUA0B
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1 [1p. CBUAETENLCTBYIOT O NPUHAANEKHOCTY YeNoBeKa K Knaccy Maekonuratoume.
C oTpagom MpumaTbl 4enoBeKa 0BBLEAUHAIOT MHOTME MPU3HAKU: KOHEYHOCTM
XBaTaTeNbHOro Tuna (60MbWON Nanew, KACTU NPOTMBOMOCTaBAEH OCTaNbHbIM),
HOMTM Ha NaNbL@X, OAHAa Napa COCKOB M/IEYHbIX KE/e3, XOPOoWo passuTbie
K/I04MLLbI, 33aMEHa MOJIOYHbIX 3y60B Ha NOCTOAHHbIE B NPOLIECCE OHTOTeHe3a.

Hapszly co cxoACcTBOM YenoBeK MMeeT pAafa, 0CO6eHHOCTel, OTAMYalownX ero
OT 06€3bAH. K HUM OTHOCATCA: MPAMOXOKAEHIE, HANNYNE CBOAA CTOMbI U YeTbIpex
13rMBOB NO3BOHOYHMKA, Ha/MuMe NOAGOPOAOYHONO BbiCTyna, npeobnagaHue
MO3T0BOrO OT/leNa 4epena Haj, /1LEeBbIM, 60NblIOK 06beM FON0BHOMO MO3ra
C Pa3BUTOI KOPOW BO/bLUMX NONYLIAPWIA.

Yenoseka OT/AMYAlOT YNeHOPasfieNibHas peuyb, abCTPaKTHOe MbilueHue,
CNOCOBHOCTL U3TOTOBAATL U MO/b30BATLCA OPYAUAMM TPYAA.

3BO/IOLMSA YeNOBEKA (AHTPOMOTEHES) — UCTOPUYECKMIA POLIECC CTAHOBNEHMUA
4enoBeKa, NPOMCXOANT MO, BAUAHMEM ABYX rpynn GaKTOpoB — GUONOrMUYECKUX
1 COUManbHbIX.

Buonornyeckne GakTopbl Ha PaHHWX 3Tanax PasBUTUA 4YenoBeKa WMenu
pelwalouiee 3Ha4eHne. barogapsa nm Yenosek npetepnen paa MopdONOTUIECKUX
M3MEHEHMUIi CKeleTa, CNoCOBCTBYIOLMX MPAMOXOXACHMIO.

K HMM OTHOCATCA: W3rMBbl MO3BOHOUYHMKA, BBICOKMI CBOA  CTOMbI,
paclMpeHHbI Tas, NPOYHbINA KpecTeLl,

K coumanbHbim $pakTopam 3BONIOLMM OTHOCATCA TPYA, M 06LLeCTBEHHbIN 06pa3
M3HU. PasBuTME TPYAOBOM AEATENLHOCTM YMEHbBLIMIO 3aBUCUMOCTb YenoBeka
OT OKpY»Katolieit NPKUpo/bl, PACLIMPUAO €ro KPYro3op U Npuseno k ocnabnexnio
AencTena BUONOTMYECKMX 3aKOHOMEPHOCTEN. [NaBHbIM MPU3HAKOM TPYAOBOWA
[eATeNbHOCTM YeN0BEKa ABNAIOTCA CMNOCOBHOCTb M3rOTaBaMBaTh OPYAWA Tpyaa
1 UCNONB30BATL UX A/IA JOCTUKEHUA CBOUX LieNieid. PyKa YenoBeka — He TObKO
OpraH TpyAa, HO 1 el NPOAYKT.

Pa3BuTHe peun NPUBE/O K BOHUKHOBEHNIO aBCTPAKTHOTO MbILLJIEHWA, Peu
Mmopdonornyeckne u $u3mMonornyeckme, 0COGEHHOCTH 4Yenoseka nepeaatoTca
No HacNeACTBy, TO CNOCOBHOCTU K KONEKTUBHOMY TPYAY, MbIWAEHWIO U peun
M Np. HacNeACTBY He MepedaloTcs. 3TW cneurdUYecKMe KayecTBa 4esoBeka
MCTOPUYECKN BOSHMKAW W COBEPLIEHCTBOBANMCH NOA AENCTBMEM COLMA/bHbBIX
baKTOpOB 1 Pa3BMBAIOTCA Y KaX/AOTO YenoBeka ToNbko B obuiecTse, 6naropaps
BOCTUTAHNIO 1 06y4eHMIO.

DTansl BOIIOUHH Ye0BeKa

1. lpronuTekn u ApesecHble 06e3bAHbI, BbIMepLIan BETBb NPUMATOB, 4anu
Hayaso COBPEMEHHbIM WMMMAH3e, FOpUie U YenoBeKy. /lasaHue no Aepesbam
Cnoco6CTBOBaNO MPOTUBONOCTABNEHNIO GOMBLWIOTO Na/blia PyKU, PasBUTMIO
N/IeYeBOr0  MoACa, PasBUTMIO [BUraTe/IbHbIX OTZE/N0B  TOOBHOTO  MO3ra,
B6UHOKYNAPHOTO 3peHNa.

2. ABcTpanonutekn — 06e3bAHONOAOBHbIE HKMBOTHbIE. MKUAM CTagamu
npumepHo 10 MAH NeT Ha3ah, XoAMAMU Ha ABYX HOrax, Umenu maccy mosra 550 r
npw Bece 20-50 Kr. Ux ocTaHku obHapykeHbl B IOxHOM AdpuKe.

3. Yenosek ymenbiit — 6Gonee GAM3KM K YENOBEKy, YeM aBCTPANOMUTEKM,
MMenn maccy Mosra okosno 650 T, ymenu o6pabaTbiBaTb rasbky C UENbO
M3roTOBNEHUA OPYAUiA. HInn 0KoNo 2-3 MAH NIeT Hasag,.

4. peBHeilune NOAM BO3HWMKAM OKONO 1 MAH neT Hasag. W3secTHo
HECKOMIbKO ~ GOPM: MUTEKAHTPOM, CUHAHTPOM, —reitAenbbyprckiuii  yenosek
M Ap. Y HUX 6biM_MOLLHbIE HAZATNA3HWYHbIE BANWKW, HW3KUIM MOKaTbid 106
1 OTcyTCTBOBaN NOABGOPOAOUHBINM BbICTyN. Macca mosra gocturana 800—1000 r.
OHM MOI/IM, MONb30BaTLCA OTHEM.
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5. [lpesHue Ntoan — HeaHaepTanblibl. K HUM OTHOCATCA 10U, NOABMBLUMECA
okosno 200 Tbic. neT Hasad. Macca mosra gocturana 1500 r. HeaHaepTanbubl
ymenu [A06biBaTb OFOHb W WCMOMb30BaTb €0 AAA MPUFOTOBAEHWA MWLM,
NO/b30BA/NUCb  KAMEHHBIMM M KOCTAHBIMW  OpyAMAMM Tpyaa, obnaganu
3a4aTO4HOW, YNeHOpas/eNbHOM peyblo. OCTaHKM UX HaiiaeHsl B EBpone, Adpuke
1 Asun.

6. CoBpeMeHHble NioAN — KPOMaHbOHUbI. MMoasuancb okono 40 Tbic. net
Haszaa. Obbem, WX yepenHoW Kopobku — 1600 r. CN/OWHOM HAAMA3HUYHBINA
Ba/IMK OTCYTCTBOBAN. Pa3BUTbIN NOABOPOAOUHbIN BbICTYN YKa3biBaeT Ha passuTHe
UNeHOPa3AeNbHOI peyn.

OCHOBBI CeJIeKIHU

O/IHAM U3 OCHOBOMO/IOKHUKOB CenekLum aensetca Y. [lapsuH, packpbiBLINi
po/b HaCNeACTBEHHON M3MEHUYMBOCTU M MCKYCCTBEHHOrO OTGOpa B CO3AaHMM
HOBbIX MOPOA, U COPTOB. CeNekuMA — Hayka O CO3/IaHUM HOBbIX U YNYHLIEHUM
CYULECTBYIOWMX MOPOA /IOMALIHUX KMBOTHbIX, COPTOB KY/IbTYPHbIX PacTeHwit
1 WTaMMOB MUKPOOPraHM3moB. Mopoaa (CopT) — 3TO UCKYCCTBEHHO CO3AaHHas
4ENOBEKOM MOMYNALWMA, KOTOPaA XapaKTepusyeTcA NONe3HbIMU ANA Yenoseka
HaCNeACTBEHHBIMM OCOBEHHOCTAMM, BbLICOKOW MPOAYKTUBHOCTBIO W CBOMMM
MOPAONOTMYECKUMM 1 HU3MONOTUYECKUMI NPU3HAKamu. oABaEHME MOPOA,
[IOMALLHUX HKMBOTHBIX W COPTOB KY/bTYPHbIX PAcCTEHM CTano pesynsbraTom
MCKYCCTBEHHOTO OT6OPa, MPOBOAMMOTO YeNOBEKOM. YKUBOTHblE M pacTeHus,
BblBEZleHHbIe Ye/I0BEKOM, MMEIOT 0BLLMe YepTbl, PE3KO OT/MYAIOLME WX OT AUKMX
8108, Y KYNILTYPHBIX GOPM CU/IBHO Pa3BMUTI OTAENbHbIE NPU3HAKM, GecrionesHble
MAW BpeAHble AN CYLIECTBOBAHUA B ECTECTBEHHbIX YC/IOBMAX, HO MO/e3Hble
AN Yenoseka. Hanpumep, cnocobHocts Kyp Aasate 300 u Gonee sy, B rog
JnwieHa 61ONOTMYECKOrO CMBICAA, T. K. TaKOe KO/IMYECTBO ALY KYPULLA HE MOXeT
HaCMKMBaTb.

Bce coBpemeHHble /IOMallHME JKMBOTHblE M  Ky/bTypHble —pacTeHus
NPOM3OWAM OT AWKUX MPEAKOB. YCMeX CeNeKUMOHHOM paboTbl  3aBUCHT
OT reHeTUYECKOro PasHOO6pPasnA UCXOAHON rPYNMbl PACTEHUI UAN KUBOTHBIX.
Mpu BbIBEAEHMM HOBbIX COPTOB PAaCTEHUI MAW MOPO/, KUBOTHBIX OYEHb BaXKHbI
NOUCKM U BbIABNIEHME NO/IE3HbIX TPU3HAKOB Y AMKMX MPEAKOB.

B pa3suTMe CeneKunM Kak Hayku GONbLIOW BKNAZ, BHEC PYCCKUI y4eHblit H.
W. BaBunos. OH OpraHM30Ba/s MHOTOYMC/NEHHbIE KCMEAUUMM NO BCEMY MUPY
C LENbI0 HaKOMNEHMA CEMEHHOTO MaTepuana, KOTOPbIA Bbln MCMoNb30BaH
B CeNeKUMOHHOW paboTe. BaBWAOB BbIAEAWA 7 LEHTPOB MPOMUCXOKAEHUSA
KYNITYPHBIX PAcTeHUil Ha 3emae, KOTOpbIMM ABAAKOTCA B OCHOBHOM FOpHble
paiioHbl, ApeBHME Ouaru 3emnezenua, Xxapaktepusylouyecs MHoroo6pasuem
BM/108B.

ILeHTphl NPOHCXOKIEHHS! KYJILTYPHBIX pacTeHuii
1. KOXHOA3MaTCKMIA: PUC, CaXapHbIN TPOCTHMK, LIMTPYCOBbIE;
2. BOCTOYHOA3MATCKUIA: NPOCO, Tpeunxa, KOPHennodbl, rpywm, A61oHM,
cnmBbl;
3. lOro-3anaaHoasuatckmii: nwennua, 60608bie, BUHOTPAZ, ThIKBEHHbIE;
4. Cpean3eMHOMOPCKMIA: KanycTa, ONIMBKM, COA;
5. dduonckuii: 3epHoBble, KOde;
6. LleHTpanbHOamMepUKaHCKNit: KyKypy3a, Kakao, Tabak, apaxuc;
7. KO)HOaMepUKaHCKNiA: KapTodensb, aHaHac.
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MeTozibI cesieKnn

M6pnamsaumna — 310 CKpeLnBaHmne OPraHN3mMoB pasHbIx Nopoa. Pasaudatot
mbpuavsaumio asyx Buaos. b. DACTBEHHOE C WNHBPUANHT)
no3BONAET NEPEBECTM PELECCMBHbIE TEHbI B [OMOTAMETHOE COCTOAHWE
M _BbIBECTW uUCTble AMHWW. HepoaCTBEHHOE CKpeluMBaHWe, Mo3BoAAOlIEe
06beANHUTL B OAHOM OpraHM3me NPU3HakM pasHeix ¢opm. TMocnegHee
CKpellBaH1e MOXeT 6biTb BHYTPMBMAOBBLIM (CKpeliMBaHMe ocobeit oaHOro
BM/1a) U OTAANEHBI U CKPelBaHne ocobeli pasHbIX BUAO0B W Poaos. Mpn Takux
HEPOACTBEHHbIX CKPELLMBAHMAX B NEPBOM MOKONEHUM TMBPUAOB NOBbILLAETCA UX
JKWU3HECNoco6HOCTb M HabNloAaeTcs MOLLHOE pa3BuTHe (reTeposuc).

OT60p — BblAENEHNE [1A PasMHOXEHWA LEeHHbIX Gopm. B cenekuuu
pacTeHuit NpoBOAAT ABa BUAA 0T6OpPa. MaccoBbiit OT6OP — BblaeneHMe rpynnbl
ocobei, cxofHbIX MO GEeHOTUMY, HO [AalolMX paclienseHne 8 MoTOMCTBe.
WHAvBMAYyanbHbI 0T6OP — BblAENEHWe eAnHUYHBbIX GOpM M pasaenbHoe
BblpalyMBaHie MOTOMCTBA KawAOW 0COBM, KOTOPbIA MPUBOAUT K CO3AAHUIO
YUCTBIX NMHWI (MOTOMCTBO OAHOM Camoombiasemoit ocobu). B cenekuun
YKMBOTHBIX NPUMEHACMCA TO/NbKO UHAMBMAYaNbHbINA OTEOP, IOTOMCTBO XKNBOTHBIX
yalle BCero ManouucsienHa. Mpu OT6Ope MBOTHBIX HEOBXOAMMO yuuTbIBaTL
pasBUTMe 3KCTEPbEPHbIX MPU3HAKOB (TENOC/NOMEHMe, COOTHOLIEHWE YacTeit
Tena), Ux CBA3b C NPU3HaKamMM NPOAYKTUBHOCTU NOPOAb! (MONOYHOCTL Y KOPOB,
ANLEHOCKOCTb Kyp).

VICKyCCTBEHHbIN MyTareHes — AeMCTBUE Ha OPraHM3M MyTareHamm, B KayecTse
KOTOPbIX MCMONL3YIOTCA HEKOTOPbIE XMMUYECKME BELLECTBa, yNbTpaduoneTosble
1 PEHTTEHOBCKME /Iy4n 1 Ap. ITW BO3AENCTBUA HAapyLWaloT CTpoeH1e monekyn AHK
1 CAIYXKaT NPUYMHOM MyTaLWiA, BeAlyUIMX K HACNeCTBEHHON U3MEHYMBOCTM.

OcHoBBI 3K0J10THH. BHoreouenos

BuoreoLeHo3 (aKocucTema) — COBOKYMHOCTb, B3aUMOCBA3AHHBIX MEXAY
co6oi NonynAumMin pasHbiX BWUAOB, ANNTENBHO OBUTAIOLWMX HA OnpeaeneHHon
TEPPUTOPUM C OTHOCUTE/ILHO OAIMHAKOBBIMM YCIOBUAMN.

Mprmepbl 3koCMCTEM — Nyr, BOAOEM, Aybpasa. KuBble OpraHN3Mbl HaxoaATCA
B MOCTOAHHOM B3aMMOAEICTBUM APYyr C APYroM M C $aKTopamu HEKMBOWA
np1poabl. BUA0BOM COCTaB [aHHOW MECTHOCTU OMPeaensieTcss UCTOPUYECKUMM
1 KNIMMATUYECKMMM YCNIOBUAMM, @ B3aUMOOTHOLIEHUA OPraHU3MOB APyr C 4PYrom
1 OKpY»KaloLLeit CPe/ioi, XapakTepom UX NUTaHNA.

OCHOBHbIE B3aMMOOTHOLIEHNA Me/ly OPraHM3Mamm — nuuiiesble.

IlBE rpynnbl THIOB IHTAHHA OPraHH3MOB

© aBTOTPOGHbIE, WUCMONb3YIOWME COMHEYHYIO SHEPTUIO U HeopraHUYeckue
BeLECTBA, /1A CUHTE3a OPraHUyeckmx. K HUM OTHOCATCA pacTeHusA, CUHe-3en1eHble
BOZLOPOC/IM, HEKOTOPbIE HaKTepuu.

* reTepoTPOdHbIE — HYXAAIOWMECA B rOTOBOM OpraHWyeckoi nuuie. 310
rpubbl, }KUBOTHbIE M MHOTME BaKTepuu.

B1OreoLeHo3 — OTKPbITas, AUHAMMUYHAA, YCTONYNBASA 1 CAMOPETyMPYIOLLanCs
cuctema.

Owa BK/loyaeT B ce6a cneqytouine 06a3aTeNbHble KOMMOHEHTI:

* HeopraHWyecKue 1 opraH14eckue B-8a;

© aBTOTPOGHbIE OPraHM3Mbl — NMPOAYLIEHTbI OPraHUYECKMX BELLLECTB:

® reTepoTpOdHbIE OPraHU3Mbl — KOHCYMEHTbI ABAAIOTCA MOTpe6uTensmu
OTOBbIX ~OPraHWMYecKMX BellecTs. KOHCYMeHTbI nepBoro nopsagka —
TPaBoAAHbIE — NUTAIOTCA PACTEHUAMM, KOHCYMEHTbI BTOPOrO NOpAAKA NUTaloTCA
KMBOTHBIMM;
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© pefyLeHTbl — OPraHWU3Mbl, pPasnaratloliye OCTaTKi MepTBbIX OPraHM3MOB,
npeBpalas WX M3 OPraHUYecKUX COEAMHEHWH B MPOCTble HeopraHUYeckne
BellecTsa.

MpoAYLEHTLI, KOHCYMEHTbI, PeflylieHTbl 06beANHEHbI NEPEHOCOM BelecTs
1 3HEPruM 1 NPe/ICTaBAAIOT TpOdUYECKUe YPOBHYM buoreoLieHo3a. MpeacTasutenu
PasHbIX TPODUYECKMX YPOBHEH CBA3aHbl Mexay Ccoboi  OLHOCTOPOHHE
HanpaBs/IeHHO nepeaayeit buomacchl. P/, B3aMMOCBA3AHHBIX BUA0B, U3 KOTOPbIX
KaXabl NPeablayLuini CAYKUT NULel NOCAeAyIoWEeMy, HOCUT HasBaHKe uenu
nuTaHuA. LLenn NUTaHUA COCTOAT M3 HECKONbKMX 3BEHBEB, T. K. B HUX BK/IOYEHDI
pacTeHuA, TPaBOAAHbIE, XMLLHWKM, NapasnTbl U MUKPOOPraHU3mbl. Mo npasuny
3KO/IOTMYECKOM NMMPamMuapl Kaxaoe nocsedyloliee 38eHO TepAeT okosno 90%
9Heprumn, Takum obpasom, B BroreoLeHO3€e YUCNEHHOCTb XepTs ropasao Gonblue
UNCNIEHHOCTU UX NOTpebUTENeil.

B 61OreOLIEHO3€ CYLLECTBYET 3aMKHYTbIM KPYroBOpOT BeljecTs. MpoayLeHTbl
(pacTeHus) BOBNEKAIOT HEOPraHUYECKME BELIECTBA B KPYrOBOPOT, KOHCYMEHTbI
nepemellaloT BellecTBa, a PedylieHTbl BO3BPALIAIOT BELIECTBA B HEXMBYIO
npupoay.

VICTOUHWKOM SHEpPrum TOro KPYroBopoTa CAYMKMUT CBETOBAA SHEPruA COMHLa,
KOTOpas B 6MOreoLeHo3e NpeobpasyeTcs B XMMUYECKYIO, MEXaHUYECKYIO
V1 TEMN/IOBYIO SHEPTMIO.

ANA  XapaKTepUCTUKN  BMOreoLEeHO3a  (IKOCUCTEMbI)  MCMONb3YIOTCA
nokasarenu:

* BM/I0BOE Pa3HOOBpPasue — YUC/I0 BUAOB, HACEAIOLLMX IKOCUCTEMY;

® NAOTHOCTb MOMYAAUMIA — 4McNo ocobeil OAHOTrO BMAA Ha eauHULY
naowaav unmn obvema;
e 6uomacca — 06 lee KonuM4yectso opraHqucKoro BewecTsa Bceit

COBOKYMHOCTY 0cObeii C 3aK/1I04eHHO B HeM SHepruei.

B3auMooTHOIIEHHST MEK/y BHIaMH B JKOCHCTEME

1. B3aMMOOTHOWEHUA «XMWHUK — XKepTBa», KOrAa OCOBU OAHWX BUAOB
nUTaloTCA 0COBAMM PYruX BWUAO0B, NPU STOM XULHMK UMEET NpucrnocobneHus
K A06blye KepTBbl.

2. B3aMMOOTHOWEHMA «XO3AMH — MapasuT», Korga 0ocobu OAHWX BMAOB
(napasuTbl) cywiecTsyloT 3a cyeT ApYrux (X03AMHA), MCMOAb3yA WX Kak cpedy
06MTaHUA M UCTOUHUK MUK,

3. CUMBUOTUYECKME OTHOWEHUA — B3aUMOBBITOAHBIE OTHOLIEHUA MEXAY
0Co6AMM pasHbIX BUA0B (MMKOPU3a — CMMBWO3 rpuba 1 pacTeHUA, IMWANHUK —
cumbuo3 rpuba u BoOAOPOC/U).

4. MeBUI0BAA KOHKYPEHLMA, T. €. KOHKYPEeHUMA Mexay ocobamn
Pas’nMYHbIX BIA0B 33 AOCTYMHbIE PECYPCbl (MULLLy, NPOCTPAHCTBO, ybexuule).

5. BHYTPMBMAOBAA KOHKYPEHUMA, T. €. KOHKYPeHUMA Mexay 6anskumu
8 CBOMX MOTPEBHOCTAX OCOBAMM OAHOTO BUAA.

Bce nepeunciieHHble B3aUMOOTHOWEHMA OBECneYnBaloT — COBMECTHOe
CylUleCTBOBAaHWE BWAOB GMOrEOLEHO3a, npeBpalas MX B  CTabusbHble
caanerynmpyrommec:ﬂ coobuiecta. Camoperynauma B 3KocucTeme — 370
p OM YpOBHE COOTHOLLEHNA Gromacch!
npop,yu,emos, KOHCYMEHTOB 1 peayLieHToB. COBMeCTHOe cyliecTsoBaHme ocobeit
BEAET He K MOSIHOMY YHUYTOXEHWIO MX APYr APYrom, a Nlb OrpaHuynsaer
uncneHHocTb. KonebaHne YnMCneHHOCTM 0cobeilt B MOMYAALMM OKOMO OAHOMO
YPOBHA ABAAGTCA BaXHbIM YC/IOBMEM COXPaHEHMA SKOcucTembl. MpenAaTtcTayer
Upe3MepHOMy BO3PACTaHMIO YMCAEHHOCTW MONYAAUMIA YHUUTOXEHWe ocobeit
[PYTIMM YNieHamMM SKOCUCTEMBI MM MX TMGeNb OT HeBaronpuUATHLIX GaKTopoB.
Hanpumep, peskoe BO3pacTaHue YNCNEHHOCTU HACEKOMbIX B CUAY WX BbICOKOM
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NN0A0BUTOCTM NPU 61arONPUATHBIX NOTOAHBIX YCNAOBUAX MPUBOAMT K BO3PACTaHUIO
UNCNEHHOCTN OPraHU3MOB, MUTAIOLMXCA HACEKOMBIMU. TaK 3KOCUCTEMA NPUXOANT
8 paBHoBecue.

Arpouenos

ATpOLEHO3 — WCKYCCTBEHHBIA BMOreoL,eHos, NoAsMBLIMICA B pesy/brate
Ce/bCKOXO3ANCTBEHHON [eATENbHOCTU Yenoseka. Mpumepbl: cag, nacTtéuule,
none. CX0ACTBO arpoLieH03a 1 BUOreoLIEHO3a BbIPAKAETCA B TOM, 4TO 06a UMeIoT
npoussoauTenei, notpebuteneit U paspylimTeneli opraHM4YEcKoro BeliecTsa,
KOTOpble 06ecneynBaloT KpPYroBOPOT BELIECTB M MOTOK 3Hepriu. Obutatenu
arpoleHo3a TaKiKe CBA3aHbI LENAMM NUTaHMA, Haya/bHbIM 3BEHOM KOTOPbIX
ABNAOTCA pacTeHua. OAHAKO MEX/AY NPUPOAHBIM COOBLLECTBOM M arpOLLEMO30M
CYWLECTBYIOT pasinumA. ATpOLEHO3 ClaraeTcs M3 HeBGONbLIOTO YMCia BUAOSB,
KaK NpaBuno, B HeM npeobnajaloT opraHM3mbl OAHOrO BUAA (Hampumep,
nuweH1Ua B nose, oBLpl Ha Nactouie). Llenn nuTaHMA arpoLeHosa KopoTkue.
KpyrosopoT BewiecTs HeMoHbIi, 3HaunTe/IbHasA YacTb BMOMAcCh! B BUAE ypoXan
BLIHOCUTCA 3a npedenbl arpoueHosa. Cnabo BbipaweHHaa camoperynauns
B arpoLeHo3e eN3aeT ero HeyCTOMUYMUBbLIM.

B MCKYCCTBEHHbIX GUOLEHO3aX KOMMOHEHTbI  MOAGMPAIOTCA UCXOAA
13 XO3ANCTBEHHOM LIHHOCTU. 3/1eCh BelyLLIYIO PO/Ib UrPaAET UCKYCCTBEHHBIN 0T6OP,
nyTem KOTOPOro YeNoBeK CTPEMMTCA NONYYMUTb MaKCMMa/bHYIO MPOAYKTUBHOCTD
(ypoxait). VICTOYHMKOM 3HEpruM B arpolieHose, Tak e Kak B 6uoreoljeHse,
CNYMWUT CONHEYHaA 3HEePrus, OAHAKO BbICOKaA NPOAYKTUBHOCTL obecneynsaeTca
B 3HAYMTENIbHOI CTENEHM 3a CYET BHECEHUA ya0bpeHuit.

BbICOKas MPOAYKTUBHOCTb  KY/LTYPHbIX PAacTeHW! [OCTUraeTca  TaKwke
6narogapa yyety ux 6UONOrMYEcKUx NoTpebHOCTEN (B NUTaTeNbHbIX BELECTBaXx,
Tenne, BAare, 3alumMTe OT BPeAUTENei). BakHbIM YCN0BUEM NOYHEHUA BLICOKMX
YPOXaeB AB/AETCA CBOEBPEMEHHOE MPOBEJEHNE  CEbCKOXO3ANCTBEHHbIX
paboT. B uenom arpoueHosbl AaloT BbICOKYIO BMONIOrMYECKYI0 NPOAYKTUBHOCTL
6narogaps HenpepbIBHOMY BMELATENbCTBY W MOAAEPKKE Yenoseka, 6e3 ero
Y4aCTUA OHM CYLLECTBOBATb HE MOTYT.

Yuenue o 6uocepe

Tepmut «6uocdepa» npegnoxeH B 1875r. aBCTPMIACKUM reonorom 3. 310CCOM.
B Hauane XX B. B./. BepHaackuii paspabotan yueHne o 6uocdepe.

CornacHo BepHaackomy, 6uochepa — o060n04Ka 3eMau, HaceneHHas
KMBbIMW OpraHM3Mami, aKTMBHO MMM npeobpasyeman. KU3HeAEATENbHOCTb
OpraHM3amMoB — 3TO  MOLWHeWWuin akTop NAaHeTapHoro  Mmacwraba,
obecneynBalowmii NOCTOAHHbINA BMOreHHbIA MOTOK aTOMOB M3 OpraHW3MOB
B cpe/ly M 06paTHO, KOTOPbIN He MPeKPaLiaeTca HU Ha CeKyHAay. 3Ta murpauns
6b1na bbl HEBO3MOXKHA, €CAK Bbl 3nemeHTapru7| XMMUYECKNIA COCTaB OPraHN3mMoB
He 6bln1 6IM30K XMMUYECKOMY COCTaBy SEMHOM KOpbI.

HuBble opraHusmbl pacnp | HepaBHOMEpHO.
Kn3Hb cocpesoToueHa  MaBHbIM oSpaaoM Ha rpanmue CONpUKOCHOBEHMA
nutocdepsl, rapocdepsl U aTMOchepbl, T. €. Ha MOBEPXHOCTM CYLIM U OKeaHa.
Bromacca okeaHa coctasnseT npumepHo 0,13% 6uomaccsl cywu. ITo cBA3aHO
C MeHblueil 3hdeKTUBHOCTbIO doTocuHTe3a B pacTeHnax MupoBOro OKeaHa.
Mcnonb3osaHue nyuuctoit sHeprm ConHua Ha naowaan MuUpoBOro okeaHa
pasHo 0,04%, Ha cywe — 0,1%.

BepHaackuil Bbiaenun B 6uochepe HECKONbKO TUMOB BELLECTB: KMBOE
BEWeCTBO — 6MOMacca BCeX MBbIX OPraHM3MoB, BUOTEHHOE BelecTBO —
BELECTBO, CO3/jaHHOE MBbIMI OpraHM3mMamm (HedTb, ras), KOCHOE BelllecTso —
BeLecTBO, 06pa3oBaHHOE 6e3 yHacTUs KUBbIX OPraHU3MOB (Boja, NECOK U T.4.),
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1 BMOKOCTHOE BELeCTBO — BELECTBO, CO3AaHHOE OfHOBPEMEHHO MKUBbIMA
OpraHU3Mami 1 HeXUBOI NPUPOAOH (nousa).

nagHylo ponib B GUOCHEpPe MrpaeT KMBOE BEWECTBO UM BUOMACCa KMBbIX
cyuiecTs. 1BOE BELIECTBO MAAHETbI COCTABAAET HUYTOXKHYIO YacTb MAaHETbl,
HO OHO AB/IAETCA MOLLHbIM FEOXMMUYECKMM U IHEPreTUHECKNM $aKTOPOM.

(DyHKI.lH“ JKHBOI'0 BellecTBa

¢ rasoBan — Mnoj/epKaHMe NOCTOAHHOTO ra3soBOTO COCTaBa aTMOChepbl
(KMCNOPOA, NONONHACTCA 3a CYET GOTOCMHTE3a B PACTEHUAX, YINEKUC/bIN a3 —
3a CYeT AbIXaHWA OPraHU3moB);

* KOHLEHTPaLMOHHaA — CNOCOBHOCTL KMBOTO BELIECTBA aKTUBHO NOMIOWLATL
M3 BHELWHE cpefpl W HaKan/aMBaTb ONpefeneHHble 3N1eMeHTbl, NpUBoAALLan
K 06pa30BaHMIO NONE3HbIX UCKOMAEMbIX (Yro/lb — KOHLEHTPUPOBaHHbIN YIepoa,
Men — Kanbuuii u ap.);

® OKWUCAWUTE/IbHO-BOCCTAHOBUTEIbHAA CMOCOBHOCTb, 6n1arofapa  KOTOPOit
OCYLECTBAACTCA KPYroBOPOT BelecTs B 6uocdepe (6akTrepum-xemocuamkarel).
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B 0uTBe COMHEHHUIi He JOJIKHO ObITh.
JoszkHa ObITH TOIbKO Bepa. Bepa B Cuay.
IMosoxuch HA Hee.




