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Boranuka
PactutensHas knerka, ee crpoene
TUNM4HAA PACTUTENHAR KNETKA COAEPAHT XIOPONAACTS! M BaKYONM
W OKPYEHa LEI0NO3HOM KATOSHOM CTEHKO
memGpana

PACTUTENbHYIO KAETKY, COCTOWT 3 ABYX CTO€B AMIHAOS 1
BCTROEHHbIX B HIAK MOAEKY/ Genkos. MOneKybl MAMAOS MmeioT
nonspHble apod: «ronosku» M 3
«xB0CTLI». Takoe CTpOeHMe ofecneuwsaeT u3GupaTensHoe
MIPOHWKHOBEHHE BEWECTE B KAETKY U3 Hee.
KAIETO4HER CTeHKa COCTONT U3 UEAIONO3bi, ee MOReKyAbl COGpaHbl B
nysKn 3
T1pOuHan KNETONHAR CTeHK NO3BONAET NOAAEPHNBATE BHYTPEHHEE
Aaenese - Typrop.
LMTONNa3Ma COCTOMT U3 BO/ABI € PACTBOPEHHBIMM B HEil BeleCTBaMM
W opraHowAos.
XNOPORAACTS - 3TO OPFaHeAs, 5 KOTOPbIX POHCKOANT GOTOCHNTES;
Pa3nMuaIOT 3eNleHble XAOPONAACTSI, COAepaLIE XI0pOdUAN,
XPOMOMAGCTS, COREPHALLIME IENTHIE 1 OPAHAKEBLIE MMTMEHTS, 3
TaKiKe NeAiKONAACT - GecuBeTHbIE AACTHA
/AnA PACTUTENIbHbIX KNETOK XapaKTEPHO Hanu4Me BaKyoNH ¢
KAETONHbIM COKOM, 5 KOTOPOM PACTBOPEHbI CONM, CaXapa,

KNCAOTHI. BaKYONb peryMpYeT TYprop KneTkw
AnINapar Fo/bAKM - 3T0 KOMNNIEKE NOCKWX NOMLIX UACTEPH M
NY3bIPbKO, TAC CUHTESNPYIOTCR MONMCAXaPUAYI, BXOARIIME B COCTaB
KNETONHOM CTeHKH.
MMTOXOHAPMI - ABYXMEMBPAHHbIE TeNbLa, Ha CKAAKAX HX
BHYTDEHHE/i MEMBPaHS| - KPHCTaX - NPOUCKOAUT OKUCTEHHE

sewects, a aweprun
A crTesa ATO,
TaAKWA HAONAAIMATHYECKITH PETHRYNYM - MECTO CHHTE3a
AMAMAOS. WePOXOBaTbIl HAONNSMATHYECKHI PETHRYYM CBASH C
PUBOCOMaMH, OCYLIECTBAAET CHHTES 6enkoB.
TM30COMBI- MEMBPaHHBIE Tenbua, COREpHaLIME GepmenTbl

sewecrsa,

W3GLITONHbIE OpraHen bl (ayTOGarv) Wik uentie KneTkw (ayronus).
Aapo - i 060M04KOf 1 COAEP) 4
maTepuan - [IHK Co CBA3aHHLIMM C Heik BEnKamM - TUCTOHaMM
(XPOMETWH). FADO KOHTRONMDYET KU3HEAATENLHOCT KNETKN
AApLILIKO - MECTO cukTe3a Monekyn T-PHK, p-PHK 1 puBOCOMHbIX
CYGbeAMHULL XPOMTUH COAEPKHT KOAMPOBAHHYIO UHOOPMAUMIO
AT CHT3a Benia 8 KneTe. Bo BpeNA AeneHHA HaCeACTBeHH Bt
MaTepHaN NPeACTaBNEH XPOMOCOMANM

Kawanki,
crenn n cocepmme

Knerkn

MIUKPOTPYGO4KH COCTORT M3 GKa TYGYAMIHa U PACNONOKEHSI OKO/O
OHu yuacTayioT

OpraHenn s UNTONNa3Me, B0 BPEMA ACTEHHA KNETKM GOPMUpYIOT

BepereHo AeneHws

MusweesTenbHoCTs KneTkn

1A wimonrasmel "

CNOCOBCTBYET NEPEMELLIEHMIO NUTATEAHSIX BEILECTE 1 B03AYXa

BHYTPH KneTk

2. 06MeH BeLECTS 1 3HEDrMY BKNKOAET CReAYIoLIME NpOLECCS

Kopet. KopeHb - N0A3eMHaf aCTh BErETATHEHONO Tena pacTenns,
3aKpenAIoWaR ero 8 nouse. MORBUACH BNepBbIE Y COCYAMCTBIX
pacTenwii
HKUAY KODHS
1. MornoWalowan - 042 C PACTBOPEHHIMM B Heli BelecTBamMK
K

BinIOvaETCA B NPoLeCCh! doToCkHTE3a.
2. TIpoBOAAIR - Hepes KEUAeMY i B03IMY KOPHA NPOUCXOANT
ABMKEHUE B0 Y MUTATNLHbIX BewecTS.

3. 3aNaCAIOWIAR - CHHTESMPOBaHHSIE OPTAHWHECKHE BEUIECTB 1O
$n03Me BO3BPAUIAIOTCA U3 HAIEMHBIX OPIAHOB B KOPEHS 1
sanacaorcs.

-5 miorue
FOPMOHEI, AMKAAOHAL! 1 AP.

5. AKOPHaZ - 3aKPENAAIOT PACTEHNE B IPYHTE.

B KODHE PA3UNAIOT 13BHbI KODEHS W 6OKOBbIE KODHY. MlepBuuHbI
KOPEHb 3aKN3ALIBACTCA €L B 33POABILIE, OH OPHEHTHPOBAH BHH3 Y
CTaHOBUTCR Y FONIOCEMEHHBIX U UBETKOBBIX PACTEHMH F1aBHBIM
BOKOBbIE KOPHU GOPMHPYIOTCA Ha FNaBHOM.

LUserox - aupousMeHenHbIli nober
LiBeTOK — 3TO yKOPOUEHHSIi U OrpaHMeHHuIii 8 pocTe nober,

it . Coctowt 3:
ugeronona W nenecrkamm
TaKIKe THIUMHOK M MIOA0NNCTUKOB. YaLIeNUCTHKU IPOM3OWAY O
BEDXHUX BETETATUBHBIX IMCTLEE U CAYHAT AR 3AILUMTSI LUBETKS B
6YTOHe, WX COBOKYMHOCTS Ha3bIBaETCA YaleNKoii. flenectiy caywar

ii.

BeHaK. O GbIBIET Pa3AENbHONENECTHO 1 CPOCTHORENECTHOI.
* ToIMMHKA UBETKA NPEACTABAAIOT COBOM MAKPOCTOPOGLI 1

2
FA38HaA 42CTb CEMEHN - 33pOAbIL. OH COCTONT U3 KOPeWKa,
TeGensKa, noueskH 1 ABYX WA OAHOI CeMAAONEIH. STOT NPH3HAK
IEHAT B OCHOBE PAIAE/EHHA BCEX UBETKOBbIX PaCTEHMM Ha ABa
Knacca - o, ¥ ceman ¢

cemAoM 06bINHO HeGONbUME, y CemaH Ge3 3A0CNepma 3anacs!
MUTATe/bHLIX BEUECTS HAKANAMBAIOTCA B GONLLIMK CEMAROMAX
33pOAbILA. HAOCTEPM, KaK NPABIAO, OKPYAKAET 33POABIL, MW Y
313KOB OH, NPHGETaET K AMHCTBEHHOM CeMAA0/E SAPOABIL - WHTKY.
Mpopacrariue cemenn

COCTORT U3 THMHHOUHOT HATH 1 NBINBHNKG C ASYMS Nepea cemena npoxoasT
MELIKaMH, W MUKDOCTOPGHTMAMH. KONMYECTBO THIMMHOK MOXET NepHOA MOKOR. Benusuka ero y scex pactenwii pasuan. fna
i iiteie) ao cotew. Ct cemenn 5049, 7enn0 u o3y, Mou

G o7 0ANOi
THIMUHOK 8 UgeTKe OGPa3YeT aHAPOUEH, ThINHHKN MOTYT GHiTe
CPOCLIUNIACS M CBOBOAHBIMM. KaWAaA NONOBHKG NbLAbHIK HMeeT
283 (peXe 0/340) THE343 - MAKPOONODAHTAA. [HE3Aa NbuNbHMKA
3MO7HEHb! MATEPUHCKUMU KIETKGMY MUKPOCTIOP, MHKPOCTOPaM

/AOCTATOMHOM KONWHECTBE BOAbI CeMA HaBYXAeT M NNOTHAA KOMYPA
paspuiBaetcs. M1y 6AaroNPUATHO TeMNEpaType BepMeHTs! cemenn
N1EDEXOAAT 3 HEAKTMBHOTO COCTORHMA B aKTMBHOE. Mo WX
neficravem g s

3penoii nbinbUoH. B
1 MUKpOraMeTOreHes. MblbUEBO. 3ePHO ABNAETCA HE3penbim

Kopens - ocesoii opran,
HeONpeeNeHO AONTO HApACTaIoWIMi & AWHY, Garonapa
ASATNILHOCT ANUKANLHOF (BEPXYWENHON) MEPHCTebI. OT CTebAA
OH OTAMNGETCA Tem, 4TO Ha HEM HUKOTA HE HAPACTAIOT AMCTbA, 3
aNUKATbHAR MEPHCTEMa MPHKPHITa HEXANKOM.

Tunst kopHesbix cucrem

* CTepKHeBan KOPHEBaR CUCTEMa - BKNOHAET TNaBHBIE M GOKOBbIE

& pesynbate meiiosa
MaTEPHCKOW KNETKM GOPMUPYIOTCA A8 FANAOHAHBIE KNETKN: KNETKa
TPYGKM W TeHEPATMBHAA KNETKA, KOTOPAR MO3AHER ACANTCA Ha ABa
cnepmws. MpopoCiuee MbibLEBOE 3EPHO C AAPOM TPYGKH U ABYMA
CNIepMMAMY NIPECTaBARET COBOT 3pentili MYKCHO/ rameToduT.

KPAXMa - B Caxap, VP! - B FUUEPUH W KHPHbIE
KNCAOTb, GeKY - 5 MUHOKMCAOT. (TPUTOK NUTATEbHBIX BUIECTS K
38pOBILLY BLIBOAUT €10 U3 COCTOAHMA NIOKOR, M HAMMHAETCA POCT.
MpopacTaiolue cemena HeNpPepLIBHO NOTOIAIOT KUCNOPOA U
BLIAENAIOT YIIEKHC BT 133, NP 3TOM BbiEARETCA Tenn0. XpaHAT
Cemena B cyx1x, X0poLIO NpoBeTpHBaEMBIX NoMeweHwaX. docTyn
BO3AYXa K CeMeHaM FOMKEH GbiTb NOCTORHHBIM, XOTA CYyXite cemena
BBILIAT MEHEE UHTEHCHBHO.

P yserka sanATa
 wnn BepxHMe KoHLL! Bl 1008
& CronGuk, Jic puinbiLem, KOTOpbili

KOPHU, X3PaKTEDHa A1A ABYAONBHLIX UBETKOBLIX 1
pacrenni.
* MoukoBaTan - hOPMMPYETCA M3 NPUAATOHHbIX KOPHEN, KOTOpble:
BHIpCTIOT 13 HiKHES HacTH noera
TNousa, ee 3HaueHUe ANA KU3HU PACTEHMIA:

w3 Taep, . w
1OPOALI, TUIM KOTOPOTi ONPEARNACT MUHEPANbHbIY COCTAB NONBb.
Copepanwe 8 nodse 80 - 1aBHbIi GIKTOP AR PaseHTHA
pactenwii. HauBonee GnaronNpUATHLIMA 1A yACPKaHMA B0b!
CHMTIOTCA NONBB, COCTORLLME W3 NACTALL PA3HOTO pasmepa. Hiabie

* Opex, Opeluek: CyX¥ie, HEPACKPHIBAIOLLECA C OAHAM CeMeHem,

3 aByx nonacrei. C

7 (Y6, neumna);

UBeTKe Ha3bIBAETCA TMHeLIe/. B 3BUCHMOCTH OT NONOKEHMS!
Pa3MIAIOT BEPXHIOIO, NOAYHILKHIOKO W HHIOIO 3873,
‘CeMA3aNATKI PACNONATAIOTCA Ha MNGLEHTaX 33643, B KOTODHIX
NIPOUCXOAT MaKPOCTIOPOreHe3 - GOPMUPOBaHIE MaKPOCOP 1
MaKPOTGMETOreHEs - GOPMUPOBIHUE HEHCHOTO TaMETOBHT, 3 TakKe
npoecc onnopoTBOpeHHS.

CeMA3aHaTOK N10CAE ONIOAOTBOPEHNA SAKNIOUEHHO B Hem
SHUEKNETHY PA3BUBIETEA & CoMA, CEMASANATOK COCTOUT 13

8! w6,
menkve MugoTH
1110A0POANA N10NE. Tak, 330TGMKCHPYIOUIE GaKTEPUN U CHie-
3eneHtIe 80A0POCN OBOFLIIOT MOYBY CBA3AHHEIM 330TOM,

TG nurame
PaCTeHWi. OueHb BAKHO HANKIME B NOYBE OPFAHAIECKWX OCTTKOB,

Vyny-wenmo

P
MWKDOOPTaHMIMAMH W ABARIOTCA HENDEPbIBHbIM HCTONHUKOM

Yem & nouse,
Tem oHa nogopozHee.
BHyTpeHtiee cTpoeHme KopH. MTPOBOAALLAR CHCTEM KOPHA
(cuToBMANBIE TRYGKM 1 COCYALI) PAAANEHO PACTIONONEHE B UEHTPE
KOpHA, 06Pa3yA KNETKAMM OCHOBHOW TKaH 0CeB0i LMAMHAP. Mo
COCY/A2M NPOVCXOAUT TPAHCNOPT BObI C PACTBOPEHHBIMM B HEl

BELIECTBAMM K Ha3EMHbIM OPIaHaM PACTEHUA OT KOPHEBLIX BONOCKOB.

Mexay TAaMM COCYAI08 HaXOMATCA CHTOBUAHbIE TDYGKN. OHM
CNYHaT A1 TPAHCNOPTUDOBKM OPTaHMYECKNX PACTBOPOB OT

Ha3eMHOT 42T PACTEHWA K KnETKam KOPHA. Mexay dnoamoii u
KCUTEMOTA PACTIONONENa 0GPa30BaTEbHas TKaHb - KAMGUIY, KneTkN
KOTOPOTO HENPEPLIBHO AEAATCA, OBECNeUNBan POCT KOPHS B TOLAHY.
BCackiBaHye B0AbI C PACTBOPEHHBIMM 8 Hell BeueCTBaMM
OCYeCTBNAETCA B 30HE KOPHESbiX B0N0CKOB. KOPHEBO BONIOCOK —
370 BHIPOCT KNTKH, OH KMBET OKO/IO 20 AHElE M 3AMEHAETCA HOBLIM
3001 KODHA Ha IPOAONLHOM paspese:

1. KopHeoii wexnuk:

2. 30Ha feNeHUA - ACTALIMECA KNETK OBPA30BATENLHON THAHM
3.30Ha POCTa — OCYUIECTBNAET POCT KOPHA B AMHY.

4. 30K BCACHIBAHYA - PACTIONOIKENHA BbILUE 30HBI POCTa. Ee
710BEPXHOCTb NOKPbITa BbIPOCTaMH HAPYKHEIX KAETOK - KOPHEBbINH
BOAOCKaMH, KOTOPbIE BCACHIBIOT M3 M04SbI BOAY C PACTBOPEHHBIMM &
Hell BewiecTamu. KOpHEBIE BOAOCKH MOKDITHI CAM3LIO, KOTOPAA
PACTBOPAET MUHEPAbHbIE YACTHLLLI NONBYI, W KODHH NIPONHO
CUENAAIOTCA € CYBCTPATOM. B 3TOi 30He 3aKNAALIBAIOTCA GOKOBbIE
KopHA.

- HYUENNYCa, OAHOTO WM ABYX NOKPOBOB -
UHTETYMEHTOB, KOTOPBIE Ha BEPXYLUKE HyenNyca 0BpasyioT Kawan -
MUKPOTWNE. B CEMA3IHATKE PasMaIOT AMMKAbHYIO (sepXYWesHYIo)
wacrs - "
4acrs. OT Xanashi OTXORAT MHTETYMEHTH.
IKEHCKIA raMETOGUT Pa3BUBAETCA M3 MATEPHCKON KneTki
Meracnope, HaxoAALIE/icA BHYTH CeMANONKM. B pesybTaTe Meliosa
MaTEpMHCKOR KNETKM OBPA3YIOTCA YETLIDE FAMTONAHbIX MEracropsi,
DY U3 KOTOPbIX OTMPAIOT. UeTBepTan KAETKa PassHBaeTcn b
KEHCKMI FaMETORMT, KOTOPHIF B 3DNON COCTORHAN NPEACTaBAAET
€060/ BOCHMAALEPHYI 33POALILIESHIT MELIOK. TOT MewoK
BKNIOYALT: ALEKNETKY, ABE BCIOMOTATENIbHbIE KNETKM-CHHEPTHALI,
PACTIONIOKEHHBIE Y MUKPOTWTE, UEHTRANBHYIO ABYRAEPHYIO KAETKY,
3 Ha

KOHLE OT MHKpONMAE.
M pacrenuii s menesun-
HeKTAPHMKM, KOTOPbIE BbIABATLIBAIOT CaXAPHCTYIO KAKOCTS -

* cemrka: KOWUCTBIT, He
(noaconweswiK);

* 3eDHOBKA: OKO/IOMAOAHMK KOKNCTLI, CPOCIMICA C CemeHem (o,
nuweHmua, Kykypy3al;

* AMCTOBKA: CYXME PaCKPBIBAIOUNECH OAHOTHEIAHbIE N0 CO
MHOTMMU Cemeramu (NHoH);

* 606: Cemena NpuKpennens k CTaopkam (606, ropox);

. Ha

cypental;
* KOPOBOUKa: KYBLILIKOOGPA3HO GOPMSI, C KPBILIKOF (MaK, ManbBa);
* ATOAA: CONNbI MHOTOCEMAHHOH N0/, NOKPBITEE KOXMUEHH
(suorpag, Tomar);
* KOCTAHKa: CONHbI, OAHOCEMAHHOT MAOA, C TPEXCAOTHBIM
oKonoNNOAHMKOM (CABa, BuwHA);
* CAOKHER KOCTAHKA - CAOKHbIT MHOTOKOCTONKOBbI 10

i 1 )

CoCoBl PACNDOCTANEHMA CemaH U N10405:
* 63 YUACTHA NOCTOPOHHAX 2TEHTOB (CBMENa W NN0AI KDYNHBIX
pasmepos);

* C NOMOUYBHO IKUBOTHBIX (COUHBIE NNOABI, ATOAY);

* € NOMOUYBIO BETPA (MAOAL! € KPBINBAMM U XOXONKaMH);

* € NOMOWbIO BOABI (CyxHe NN0As! U cemena);

* C NOMOULBIO UenoBea (Bce BUAsI MNOAOE 1 ceman).

Pa3ssuue pactuTenshoro mupa

HeKTap, UMeIoUMii 6 CBOEM COCTaBe FOPMOHbI 1
BeUeCTsa. HeKTapHHKM NPHBNEKAIOT HACEKOMBIX-ONbITEe 1
BIMAIOT Ha POLECC ONIOAOTBOPEHNA U PASEUTIAA CEMEHN 1 NI0AA.
LiBeTky MOryT 6biTb 0AHONOABIMM 1 0BOENONBIMK. OBOEnONbIe
UBETSI COAEPHT M THIMMHKN U NECTUKW, 3 OAHOMONIE COREPHAT
7MB0 aHAPOUEH, AMEO THEUEH M MOTYT PaSBHBATLGA Ha OAHOM
PacTenyy (OHOAOMHSIE) 1 Ha pa3Hbix PACTEHMAX (A8YAOMHbIE).
LIBETKIA MOTYT GbiTh CUMMETPHBIMA 1 BCHMMETDUUHBIMA
e userkw aenatca

0 Bcem "
(MMelowWMe OAHY OCb CUMMETPUH), HanpUMep ropOX.
ACUMMETpHSHbIF UBETOK HEBOMOKHO PaSACMTS Ha ABe PaBHbie
wactu
LIBETKY MOTYT GbiTb OAMHONHBINAM UM COBPaHS! B COUBETUR
* [POCTBIE COUBETHA: KNCTL, 3OHTUK, FO/I0BK, KONOC.
* CAOMHbIE COUBETUA: KOP3HK, CAOKHBITA SOHTUK, WHTOK, CAOMHIH
Konoc.

5. 30Ha NPOBE/EHNA - B UEHTPE KOPHA HAXOAMTCA

06pa3osanian ApesechHoi (Kcunemor) u nyGom ($noamoi). Ana

30HbI XaPaKTEPEH NOCTORKHbIF POCT. Ha ee 40710 NPUXOANTCA
607bWaR 4ACTb AUHbI KOPHA. 3AECH KOPEHb YTONWAETCA, 6/1aroAaPA
AENEHIIO KNETOK KaMGHA. B 30HE NPOBE/EHHS KOPEHS BETBHTCH.
BugtonsMmenetus kopHeii. KOpHETIOL! BCAEACTBME CUAIbHOTO
Pa3PACTaHNA NAPEHXMNMB! UK 32 CHET ACATENLHOCTH
AONOAHTENbHbIX CIOEB KAMGHA IPOUCKOAHT YTOALIEHHE KOPH, €r0
BUAOMIMEHEHHE B KOPHENOA, Y PEAbKW, CBeKAb! 1 Penbl GonbwaR
wacrs cre6nn; y
MOPKOBH, HA0GOPOT, FAABHYIO YaCTs KOPHENAOA2 $OpMIUpYeT
FaBHbI KOpeHS. KOpHENNOb! NPUCNOCOBAEHS AR 32NacaHNA

cougerwii: couserna
BEPOATHOCTS OMLINEHWA UBETKOB NPH IKOHOMUM MaTepUana. U3
‘OPraHyYECKYIX BELLIECTS, KOTOPbIE HAYT Ha CTPOWTENLCTEO OAHOTO
KPYNHOTO LUBETKa, PACTEHME CO3A3ET MHOMECTBO MEAKIX LUBETKOS,
11DV 3TOM Pe3KO BO3PACTAET KOAMYECTBO NI0A0B, CO3PEBAIOINX Ha
pacTenuu. Y BeTPOONBIAEMbIX PACTENWiE COUBETHA 0BnervaloT
NepexpectHoe onsinenve.

Pasmmomenve pactenmit
Pa3MHOMEHHe - 370 BOCNPOM3Be/AeHHe OCOBANMM Cebe NOAOBHbIX.
OHO NO3BONAET NOAAEPINBATS NIPEEMCTBEHHOCTS MEAY
NIOKONIEHWAMM 1 NIOAJEPHHUBATS YHCIEHHOCTE NONYNALMI Ha

seuecrs. fipyre
(reopriw), Bo3aywHSIe KopHM (kyKYPY3a).

MNober. Nlucr. CreGens

Noer - 370 Hag3emHan aCTs pacTeHs. BereTatuanbii nober
33KN316IBAETCA 8 NPOLECCE PA3BMTAA 3ADO/I3, B KOTOPOM OH
Mpeactasnen nosedKod. Noveska - 370 CTeGenex u MCToBbIE
334ATKW, MOWET CHUTATLCA NEPBO/t NOYKOM PacTeHMs. AnMKansHan
MEPHCTENa NOYESKY NIpH Pa3BMTUM 33POABILIA GOPMUPYET HOBLIE
TMCToR, 3 CTEGENS YAIMHAETCA M ANGEDEHUMPYETCA Ha Y3nbl M
menaoys s

M04Ka - 370 324aTONHbIF NOGeT, M3 Hee BECHOT BHIPACTaIoT HOBbIE
70Gery. Pasnuualor 6epxywesHbIe, MasywHbe, (pacnonomeHbi 5

n o) nosKw nosKu
06pa3yiOTCA 33 CHeT ARATENSHOCTH KAMGHA U ADYTAX
06pa30BaTENbHbIX TKAHE B PASHBIX MECTaX - Ha KODHX, CTEGAAX,
TMCTLAX. Y43CTOK CTe6/A, OT KOTOPOTO OTKOAAT AMCT Y MOYKa
Ha3BIBAETCA Y3/10M. YHaCTOK CTEG/A MEwaY COCeAHMMM Y3namn -
mewgoysve.

Ocesas 4acTh NOUKH - KOPOTKNTE JA4aTONHbIF CTEBeNt, Ha Hem -
33aTOUHbIE AMCTONKW. B Na3yXaX 334ATONHBIX NMCTLES MOXHO
OGHApY AT MeKWE 3a4aTONHbIE NOUKM, U3 BereTaTua Ol noskH
Pa3BMBIETCH BereTaTHBHbIN NOGET, 3 U3 FeHEpaTHBHON —
FeHepaTMBHIA NOBEr ¢ 334aTKaMM LBETHa W COUBETUA. PasnniaioT
NIONKM FONbIE W SAUIMLIEHHbIE KOKACTHIMK HLIYAMA

iwcr. fluct - nnockwii Gokosoii opran nofera.

Buewtee CTpoeHMe NMCTa. Y ABYAONBHbIX PACTEHHTH AUCT COCTOUT U3
fnockoi i AT 3
NIPMAMCTHUKaMU. JU1A AMCToES OAHOAOAHbIX, PACTEHMI XaPaKTEPHO
OTCYTCTBME HEPELIKOB, OCHOBAHME AUCTa, Y HIAX PACWIUEHO, B0
Bnaranuue, oxgaTbiBalowee CreGens. Y 3naKo8 Bnaranuuem
TIOKPBITO BCE MEAOY3/ME: JIMCTLR ABYAOMBHLIX PACTEHMT GbiBaloT
MIPOCTbIE 1 COXHbie. MIPOCTbIE UCTEA UMEIOT OAHY AMCTOBYIO
PAGCTUNKY, UHOTA3 CIBHO PACHIEHEHHYIO Ha NONaCTH. CAOKHBIE
MCTLA IMEIOT HECKONIBKO AMCTOBbIX NAGCTUHOK C BLIPAKEHHBIMA
4epeHKamM. [IEpHCTOCAOKHLIE NHCTLA UMEIOT OCeB0/i YEpewOK, o
06 CTOpOHbI KOTOPOTO PACTIONOKEHSI MCTONKM. NaNLIATOCTONHbIE
TMCTOR UMEIOT NVICTONKHW, OTXOAAIME BEEPON OT BEPRYWIKN
OCHOBHOTO Hepeuka.

BHYTDeHHee CTpOEHME AUCTa. CHAPYM NCTA HAXORATCA KOKWLA 13
6eCUBETHbIX KETOK, MOKPLITAR BOCKONIOAOGHbIM BEUIECTEOM -
KyTKynOii. Mo KOKULE PACTIONOKEHb KAETKH CTONGYaTOl
NapeHXVMbI, COAEPHLLME XTOPOGWAN. FNYEXE HAXOAATCA KAETKM
FYGYaTON NAPEHXUMbI C MEXKAETHHKGMH, SANOAHEHHSIMM BOSAYXOM.
B napeHXiMe PacnonoieHsI COcysl NPOBOAALIETO Nyuka. Ha
HUKHEli MOBEPXHOCTI NMCTLER KOKNL HMEET YCTBMNHbIE KNETKI,
yUaCTByloUMe B UCNapeHWH B0, MACTaPeHHe BOAY NDOHCKOAHT AnA
NIPOTEPALIEHIA NEperpeBa IUCTa HEpe3 YCTLNUA INMAEPMbI
(KOMUubl). 3TOT NPOLECC Ha3bIBaeTCH TPaHCIMpaLMedt M
OBecneumBaeT NOCTOAHHIA TOK BO/AbI OT KOPHEN K AMCTLAM.
CKOPOCTS TPHCTHPALLAY 3ABHCHT OT BAGKHOCTH BOIAYXA,
TemnepaTypyi, caera .4, Moa B03AEiiCTeMEM ITHX G2KTOPOB
MEHRETCR TYPrOP 3aMBIKAIOUMX KAETOK YCTBL, OHM 3aMBIKAIOTCA W
CMBIKIIOTCA, 32A€PKHBIA W YCUAMBR MCNAPEHUE BOASI M

yposre.
Cnocobiet pasmioxenya pacteu
He ceAzaHo
CNeWWanbHbIX OPFaHOB PaSMHOMEHMA W KAETOK. OHO
OCYWECTBAAETCA C NOMOLLbIO BETETATUBHbIX OPraHOB PacTeHMS
CTEGA (4epeHKamM M OTBOAKAMH), AMCTbEB, NONEK, KOpHEBMU,
NOA3Y¥X NOBEFOB, AYKOBYL, KOPHEBbIX OTPBICKOB (TaK
pactenws, nosKn Ha

), Y KYABTYPOIA ThaHM 3

NPOGHDKe). BEreTaTuBHOE PasMHOMEHME B ECTECTBEHHbIX YCIOBUAX

HblHe v KMBLIMX pakee Ha 3eme
PACTeHMA ABNAETCA PESYALTATOM IBOMIOLIMOHHOTO NIPOECC,
IS

ny

Tex wn b aecknx rpynn. Bee pacreni
10 CTPOCHHIO BErETaTHBHOTO TeNa MOXHO PasAC/MTS Ha HIaLME
(cnoesuuwHbie) v BbicLe pacTenws. K HM3WIM PaCTeHWAM YCTOBHO
OTHOCAT UYaHOBIKTEPHH 1 AKTUHOMMLETS, 3 TaKKE BOAOPOCH
NALaFiHA. K SbICLIMM PACTEHMAM OTHOCATCA AZBHO BHIMEPLIHE
ICUNOGATS 1 HEIHE WUMBYLIME MW, NGNOPOTHAKY, XBOLM, NNYHSI,

" pacterun

IBOMIOUN PACTEHMIi RBARIOTCA NaNIEOHTONOTHECKHE HAXOAKN X
Cpean HuX MO HO
W3 0CTaTKOS ApesHiX
BOAOPOCAEH, OBUTABLLIX B MOPAX M OKEAHAX; OTNEUATKM TTAHTCKIX
NANOPOTHUKOS, XBOUE, MNAYHOB, OGHAPYKEHHbIE B 3anemax
KaMEHHOTO YT/1A 1 TOPAAHIMKAX, MHOTOHUCEHHBIE COPBI U NbINBLA B
04BEHHbIX OTACKEHHX PASHOTO €ONOTMHECKOTO BO3pACTa.
K nepsomy BOAIOLMM OPFaHHSMOB nonsnenve
N1EDBLIX 0AHOKNETONHbIX OPEHW3MOB — CHHE-3enEHbIX BOAOPOCAEN
(manoBaKTepuy) B apxefickyio 3py 3,5 MAPA neT Hasa, 3To Gbinn
cnocoBbie nwramio
(xemo- n Bnaropaps ux 0
NepBA4HO/ aTMOCGEpE MORBHACA KNCAOPOA,
TloABnEHME nepsbix ABTOTPOGHSIX 3YKADHOTOB OKOAO 1,5 MDA feT
Ha33/3 - 370 CAeAyIOLTi 3TaN & 380NN PACTEHMIL. OHM Gbi
i, 0T KOTOPbIX
MIPOU3OWN MHOTOKAETONHbIE BOAOPOCAH. BOSHMKHOBEHIE
Py N00XMAO HasaNO Bcex
KMBbIX OPIAHUIMOB Ha PACTEHMR W HHBOTHBIE. HakonneHwe
Bewects Ha 3 nepabix
3eneHbIX paCTEHW - B0A0pOCHE.
8 i yenomnenve Tena
nnowsaAL ux uro
YBENUMAO NPOAYKTHBHOCTE OTOCHHTESA. 3T NPOLIECCS OTHOCAT K
nporeposolicoli 3pe.
CREAYIOLAM STaNoM CTan BLIXOR PACTEHMTi Ha CyLY B Naneo3oe.
TlepBbIMM HACTORIMM PACTEHMAMM CYLIM NPHHATO CHHTaTL
NCUROGUTS, HbIHE BbIMEPLIYIO FPYNNY. OHU MMEAW: NOKPOBHIE
TKGHH C YCTLALAMM, 3AMILABLIME X OT BHELIHWX YCIOBMA CPeab!;

6MOnOTIeCKN TOTAR BLITOAHO, KOTAG B 60pBGE 33
HEOGX0AMMO GICTPO OCBOWTS HOBbIE MECTa OGHTaHiA, 3aXBaTHTD
Gonbume NAOWARM AT PACCENEHWA 1 MMTaHWR. TaK y AaHABIWA 1
MaliHHKa 3TO €AMHCTBEHHbIF CIOCOB Pa3MHOKEHHA 3-33 OTCYTCToMA
6GTONPAATHEIX YCN0BHiA /1A CEMEHHOTO PAIMHOMEHNS.

Becnonoe pasmMHOXEHHE OCYWECTBNACTCA € NOMOLLHO CNop. Copa -
370 CREUMaMIMPOBIHHAR KNETKS, MPOPACTAIOWIAR GE3 CTHAHUA C
APYFO# KAETKOH. CROPBI MOTYT GbiT> AUAONAHbIMM (06Pa3yI0TCA &
PpesynbTaTe MUTO33) U ransionaHbiMu (06pasyloTca & pesynbTate
Meif03a); OHM MOTYT METS KIYTHKN 419 NEpeaBHAEHNs [y
BOAOPOCAEH) WM PACHPOCTPAHATBCA C NOMOLLHO BETPa U BOALI
(nanopoTHuk, mxu).

M0/10B0E Pa3MHOKEHHE - CBR3AHO CO CAMAHEM
CNEUANM3MPOBAHHbIX N10710BLIX KAETOK - FameT C 0Gpa3oBaHWem
SUTOTbI. TaMETb MOFYT GbiTh OAUNAKOBLINM U PASHbIMM B
MOPOOOTAUECKOM OTHOWEHWM. 130TaMUR - CAUAHUE OAUHKOBbIX
FaMeT; [eTepOramius - CAMAHME PASHLIX O PAIMEPY FaMET; OOramHA -
e KpynHO# it
SieKnETHO

{175 HEKOTOpbIX PN PACTEHWil XapaKTEpHO YepeoBanye
TIOKOREHWTE, NIpW KOTOPOM NIOA0B0E NOKONEHME NPOAYLMPYET
110708biE KNETKM (FaMETOGHT), 3 HENOAOBOE NIOKOREHHE MPOHIBOANT
cnopbi (cnopodwr).

Onbinenve. Onnogotsopenve

‘OnbineHve - 3T0 MPOUECE NEPeHOC NbINbLLLI C MBUBHAKA Ha Phinble

NIECTUKA Y UBETHOBBIX PACTEHMIA 1 HA MUKPOMIONE CeMAZaYATKA
Onbinerme

Pasmaior "

c 8

ugeriax, uHoraa

s
6ObUIMHCTBY USETKOBbIX PACTEHMii. OHO OBecnednBas obmeH
renamy, i
NONYARUMY, ONPEACNRET UENOCTHOCTS H €AUHCTBO BHAa.
TlepexpecTHoe onbineHwe 3aKIONGETCH B NEPEHOCe NbibLY C
‘OAHOTO UBETKA Ha APYFOV Ha OAHOM 1 TOM He PACTEHMM I Ha
PhiibUE NeCTHKa APYFOro pacTeHws. OHO OCyuiecTanAerca
HaceKomBiMy (MaK), K oMo BeTPa (pOXb, Gepe3al, a Takike ¢
MIOMOLL510 B0/, NTHLL M APYTYX KMBOTHBIX. LigeTki

pacrenwi Gbisaior p
WMEIOT 3anaX, AMAKYIO MbUTbLLY C BbIPOCTaNM, BbIACNAIOT HEKTaP. Y
BETPOONINAEMBIX PACTEHMA USETKM MESIKIE, HE HMEIOT ADKOiE
‘OKpaCKM 1 apOMaTa U OGO COGPaHbl & cougeTwa. MbinbHMKM, B
KOTOPbiX OBPa3YeTCH MHOFO MEAKO, CYXOii 1 AerKOM Mbibbl,

ra3006MmeH. B npotiecce ra3006mena 6 KneTkw P
N7 MbIXBHUR WK BHIEOAWTCA B ATMOCKERY B NpoLecce GOTOCHTe3a.
MCTbeB: YCHKH - CAYKAT AR cre6na s

B KeTKY; CHiTe3
oeamHeHi 3 6onee MPOCTLIX MONEKY, WAYWMTA ¢ 3aTpaTam
IHeprH (NNBCTUHECKNT] OBMEH); pacuiennenve, CROMHBIX
OpraHyIECKWX COBAMHEHWI A0 BOnee NPOCTLIX MONEKY, uayliEe ¢
BLIE/IEHMEM SHEPTM, UCTIONL3YEMOi 1A CHHTE3a MONEKybI AT®
(aHepreTuueckuit 06meH); BbiaeneHHe BPeAHbIX NPOAYKTOB pacnana
w3 KneTk.

3. PasmHOXeNVE KIETOK Aenenvem.

4. POCT 1 pa3BUTUE KNETOK. POCT - yBENM4EHiE KAETOK A0 Pa3MEpOs
MATEPAHCKO/ KIETKM, Pa3BUTHE - BOIDACTHLIE M3MEHEHMA CTRYKTYPBI
W GMIMONOTUM KneTKM.

BEPTUKANIHOM NONIOXEHMH; UIbI (Y KAKTYCa) UTPAIOT JAUMTHYIO
POAb; YewyHKH - MEAIKME AUCTONKN, NIOTEPABIIME CBOI0
GOTOCUHTE3MPYIOLLYIO BYHKLIO; N0BUMA aNNapaT - AUCTB
CHABKeHbI CTONGUATLIMM KENe3aMH, BbiACNAIOWMMM CIM3D,
KOTOPaR VCMO/IS3YETCA A1 33XBATa MEAKWX HACEKOMIX, MONABLINX
Ha v
Cre6ens. Cre6ens - 370 ocenan HacTb N06ers, Hecyutan AucTs,
UBeTHI, COUBETHA U NOAbI. B 3TOM 32KNOHAETCA ONOPHAA BYHKUNA
cre6nn. K @ 61 OTHOCATCH; -

P 3 B Heit KopHA K

OTAOKEHHE B €10 TKaHAX GENKOB, IUPOB, YI/IEBOA0S.
Tkanm crebns:

1 Kopbi

CATOBMHbIE TDYBKN W KNETKU-CNYTHML Y63 (Gn03Ma), Gake K
EHTPY PaCnoNoxeHs KNETM APEBECHH! (KCWAEME), N0 KOTOpbIM
OCYECTBNAETCA TPAHCIOPT BewecTs,

2. ToKpOBHaR - KOXMUA Y MONOALIX U NPOGKA Y CTaphix
oppesecHeswim crebne

3. 3aNacalowian - CNENANMIMPOBAHHbIE KAETKN Y62 1 ApEsECHHSI.
4. 06pasosaTenHan (xamBWii) - NOCTORHHO AGAALIIECA KnETKH,
AAI0UMIE HANGAO BCeM TKaHAM CTEGR. 32 CHET AATEIbHOCT KamMBU
cTe6en pacreT & ToNUAHY, M 0BPAIYIOTCA FOAWIHBIE KONbUA.
BuaOU3MeHe WA CreBneii: KnyGeHs - 3anacaiouii noasemHbii
N0Ger; BCA MacCa KnYGHA COCTONT U3 3aNacaiouel NapeHxMmb
BMecTe ¢ poBOAAULEH TKaHbIO (KapTodent); nyKoBHUA —

UCTHAMM - dewsyamu 1 cre6nem -
BOHUEM (YK, MMAKA); KAYBHENYKOBMUS (NBAHONYC, KDOKYC 1 AD.);
KOUaH - CUIBHO YKOPOUEHHbIF CTEBeN C ToNCTHIMM,
NIePeKPbIBaIOWMMY APYT APYTa AMCTLAMM,

Ha [MHHBIX THHHHOMHbIX HUTAX. PHINbLLA NECTUKOB
TaKWX PACTEHMiE WHPOKHE, ANMHHBIE WTM NIEPUCTBIE -
NIPUCTIOCOBAEHHSIE K YABIMBBHMIO NbibUb.
OnnogoTBOpeHUe. OMNOAOTEOPEHHE NPOMCKONT NIOCTIE ObINEHS.
Y HEKOTOPbX PACTEHUH OMAOAOTBOPEHHE MPONCXOANT Hepes
HECKONBKO AW WAM HEAEN, Y COCHbI — Aaie uepes oA, [lns
OCYWECTBAEHWA OMNOAOTEOPEHIA HEOBXOAUMO, HTOBEI NbinbUa Gbina
3peN0ii M KMIHECIOCOBHOM, 3 B CeMAZaYaTKE AOMKEH
i mewok. Tak, y
NbIAbUEBOE 3EPHO, MONaB Ha PHIMbIE MECTHKa, NPOPACTaeT. B TKaHM
PhibUa NECTAKA BHEAPAETCA NbinbUesaA TPYGKa. M0 Mepe pocTa
Nbi1bUEBOM TPYBKM B Hee NEPETEKAIOT ALPO BEreTATHBHOI KAETKN 1
062 criepmik. [IpOHMKHYS B 33pOAbILIESbITi MEWIOK, NbiNbUEBaA
Py6ra noa Aeiicramem
A3BREHNA. OAUH U3 CEPMMED CAMBIETCH ¢ AHUSKNETHOM 1
0Bpa3YeTCh AUNNOMAHAR STOTa, AAIOULIR HAKANO 3APOABILY.
BTOPO/i CepMii CIMBAETCA C LEHTPANLHOM ABYAAEPHOM KAETKOR,
NIpM 3TOM 0BPa3YETCA TPHMNOMAHOE AP0, A3IOLIEE HajaN0
aHAOCNEPMY (MMTaTebHOM TKaKW A1 3apoABILa) Bech ITOT Npouece
NIOAYHA Ha3BaHHE ABOTHOTO ONIOACTBOPEHNA. [IposHE KACTKN
3apopsiu it noter)
i Vs

Bumecte

P . noKp: VP
CrenoK 32831 WM UBETONOKa POPMAPYETCH M10A,

THaHM,

THaHn. NcunopmTe!
060 iepexoaHYIo POpMY O HU3IMX PACTEHMT K BbICWMM.
K Cleaylowemy 3Tany OTHOCHTCA NOABAEHME M FOCNOACTO
NANOPOTHUKOB B KAMEHHOYTONLHOM NIEpHOE. OHM UMENW PasEHTYIO
KODHEBYIO 1 NPOBOAALLYIO CHCTEMBI, ACT, KaK 3dEXTUBHbI Opran
$OTOCHHTE3a, 4TO 43BN GOAbLIME NPEMMYUIECTBS A1 MA3HM Ha
Cyuwe. V1 XOTA WX Pa3MHOMEHHE GBI TECHO CBR3aHO C BOAOM; T.K. &
KSHEHHOM LUKIE MPHCYTCTBOBAAA: KIYTHKOBAR CTagUA, OHM
neca, cospanu i

nouBeHKbII NOKDOB, 0GoraTUAY aTMOCdEPY KHCIOpoAOM. Mo3aree
TIORBAAIOTCA CeMEHHbIE NaNOPOTHIKM, HbIHE BLIMEPLIAA rpyNa
pacreHmi. 370 Gbi/M IPEAKH COBPEMEHHBIX FONIOCEMEHHBIX PaCTEHWTA.
Hannave y Hix Aea10 101060 npolecc
BOAbI, 3POALIL CEMEHM 3LLALLEH OT HEBAATONPHATHbIX (BaKTOPOS
CPeabl 1 OBECTENeH NUTTENLHLIMY BEULECTBAMH NPH NPOPACTAHNN
(8 oTnmme oT cnopel).
TlOABIHiE FONOCEMEHHBIX PACTEHMil B NIEPMCKOM NepHOAE
MIPOMSOWLIO 6 PESYbTaTe CMHs| BIAIKHOTO KMMATa CyXAM, STO
NIDUBEAO K TUBENH TMIaHTCKAX NANOPOTHUKOB; XBOLLE, NAGYHOB.
TonOCEMEHHLIE NEpewn K NPUHUMTMBALHO HOBOMY THTY
OMNOAOTBOPEHWA: MONOBbIE KNETKM CTaNI PA3BUBATHER Y HAK 50
BHYTPEHHMX TKaHAX. MYXCKaR NIONOBAR KAGTKA, He COMPHKACARCH C
OKPYNalowe#i CpeOi, NOMaAana K AUEKATHe, IPOXOAA BHYTPH

P

neie
33B0EBaHMIO CYLIM, 3 NPUCNIOCOB/IEHHA CEMAH K PACTPOCTPHEHHIO
BETPOM ¥ 800 NOMOTO GLICTPO 33CENUTS Cywy.
3AKNOHUTENLHBIM ITANOM CTaNI0 BOTHHKHOBEHHE LUBETKOL
pacrenwit yenomHenua "
N0AB/IEHWA UBETKA. 3aBA3b NOKPHITOCEMEHHbIX 3ALMLALT CEMANONKY,
CemeHa Pa3BUBAIOTCH BHYTPH NI0/AR, KOTOPBITi CAYIT UM 3AUMTOT 1
UCTOUHMKOM NUTakuA, LIGeTKOBSIE PACTEHWA BLICTPO 3aB0€8a/M CyWY
4 0CBOWTM BOANYIO CPeAY OGTaH. Y UBETHOBbIX BO3HHKH pasHbie
Yy

menaet Gonee SbheKTHEHLIM ONNOAOTBOPEHHE.

Boopocau
370 HYLIME COAEPHaLME XIOPOBWA PACTEHNR, HE PaCHNEHEHHbIE
Ha CreGens, KOpeHb U AMCTbA. OBATAIOT NPENMYUIECTBEHHO B
(ECHbIX BOAOEMaX ¥ MOP.

Onaen senensie sonopocsu.

3eneHble BO4OPOCIM AEARTCA Ha ORHOKNETOUHSIE W
MHOTOKTETONHLIE GOpM, COREPAAT XIOPOGAA. Y HiX BCTPEHIOTCA
5ce B4 GECroNoro U N0A10BOT0 PasMHONeHMA. enetbie
BOAOPOCAY BCTPENAIOTCA B CONeHbiX M NPECHbIX BOAOEMaX, B NONBE,
Ha KOE AepeBLes, Ha KAMHAX  CHAAX. ITOT OTAEN HACHATLIBET A0
20 Teic. 34308 1 BTIONEET NATS KNACCOS:

K - Haubonee

BOAOPOC/H CO KryTHKamM. HEKOTOpbIE WX BHAb NPEACTaBARIOT
co6oii KonoHHio.

GesmryTukossie Gopmi
* KAGCC YIOTPMKCOBLIE - UMEIOT HUTIATOE MW MNACTHHYATOR
cTpoeHme croesuuia.

* KNace aposble — CTPOSHHEN HAMOMMHAIOT BbICLIME PACTEHUR -
xeou.

* KNace cBOHOBLIE — BHEWHE NOXOMH Ha ADYTHE BOA0POCM W
Ha BbICLUME PACTEHWR, COCTORT 13 OIHOM MHOTORAEPHOM KAETY,
AoCTUran pasmepos 40 1 m

OAHOKNETONHaR 3e/1eHaR NPECHOBOANaR BOA0POCAL -
XNaMUAOMOHAAA. VIMEET 0BaNbHYIO WA KPYIAYIO GOpMY Tena, Ha
BLITAHYTOM NEPEAHEM KOHLE A8 KTYTUKa. XpOMaTohop
HWEBMAHBIR, C TUPEHOWAOM, COAEPHALUMM 3EpHA KpaxMana. B
NlepeAHeli 4aCTH KACTKM KPACHBITE FAA3OK - 3TO CBETOYBCTOMTENbHbI
‘opras. AAPO 0AHO, € MaNEHbKIM AADBILIKOM. l6e NyALCHpYIOLE
B2KYOM CMELLIEHbI K NIEpeHEMY KOHLY KAETKN. XNaMuAOMOHaAa
NUTAETCA ABTOTPOGHO, HO NPH OTCYTCTBUM CBETa MOXET NepeliTi Ha
FeTEPOTPODHOE NUTaHMe, CIM B BOAE MPHCYTCTBYIOT OpraHMeckne
BeWECTBa. PasMHOKAETCA GECTIONbIM 1 I0N0BLIM NyTeM.

6eCNIONOM PAIMHOKEN U COBEPHAMOE KneTKM (cnopodwT) AenuTcs
Ha 4 4acTh  0BpasYIOTCA 4 raNAOWAKbIX 300CN0pHI. C HaCTynNEHMeN
X0710/308 2 300CN0bi CAMBAIOTCH, OBPa3YA AUMNOMAHYIO SMTOTOCTOPY.
BECHOJ OHA AENNTCR MUTO30M, BHOBL 06Pa3yA ran/oMaHbIe
80A0pOCHH.

CIMPOTHPA - NPECHOBOAHAR 3ENEHAR MHOTOKNETOUHAA HTIATaR
BOAOPOCA. HUTH COCTABAEHSI OAHMM PAAOM OAHORAEPHBIX

MIMPEHOMAGMH. POCT HATW B A1HY TPOCKOAMT Gecnono 3a ciet
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NIONEPENHOTO AENEHR KNETOK. PASMHOMAETCA YGCTAMM HUTH UM
010861 nyTem. 107080/ MPOLECE Ha3bIBIETCA KOHBIOFaLMeit.
Otgen 6ypeie sogopocu

oK. 1500
BWA0B. VIMeoT KeATOBaTO-6YpYI OKpacKy, OBYCAOBNEHHYIO
GONLLIM KONHIECTEOM KEATBIX 1 GYPbIX NMIMEHTOB. Pasmep 1

Nanoporsuku

pacrenwa: copodut
FaMETOGHTOM. BCTPENAIOTCA HaUle 6O BRAHBIX TEHHCTbIX MECTaX.
NIMcTo (Baiik) CTOPOGHT AOCTHTAIOT BLICOTHI A0 1 M W PACTYT OT
TONCTONO FOPU3OHTANLHOTO CTEBAA WM KOpHEBULA. Ha KopHeBLE
HaXOAATCA NPWAATONHbIE KOPHH. OT OCHOBHOTO CT6A MOTYT

bopMma ux pasauHb.
WaPOBMAHbIE, NAGCTUHNATBIE U KYCTOOBPasHbIE pacTenits. CroesLa
(rena
S0ACROCAH B BEpTHKANLHON NOTGMEHAA BECETETHENDE TeN0
PaCUAeHeHO Ha NOAOLSY WM PUIOWALI, CAYKALLME OpraHaMA
MPUKPENNEHNA, 1 HA IPOCTYIO WM PACCEMEHHYIO MAGCTHHY,
COEAUHAIOLIYIOCA € NOAOWBOT YepewKom. MlArmenTs!, npHAaIoLE
M Gypii UBET, COCPAOTONEHbI TOMIKO B NIOBEPXHOCTHBIX CAORX
KAETOK, BHYTPEHHYE KNTKW Tanoma BecuseTHbl. 1o
o wnerok
GoTocumTeTIeCKOT 1 3aracatouieii. Y Gypuix BoA0poCnedt HeT
HACTORUEH NPOBOAAEN CUCTEMSI, OBHAKO, B UEHTPE CRoEBMILE
WMEIOTCA THZHM, 10 KOTOPbIM IEPEABHTaIOTCA NPOAYKTbI
Beacwisanve

Bcelf NOBEPXHOCTIO CAOREMILA.
¥ 6ypeiX BOAOPOCAEH BCTPEUEIOTCA BCe OpMbI PAIMHOMEHIS:
BereTaTMaHOe (NpW CAywaiiHbIX OTACACHIAX HaCTel CloesuLIa),
CNOPOBOE, N0/10BOE (TP GOPMBI: U3OraMHaR, reTeporamuan u
moHoramas).
Oten kpachbie Boaopocu (Barpamin
BCTPevaloTCh 0GbINHO Ha GONLLMK TNYGAHZX Tenbix MOpeii.
HacuuTbigaior oK. 4000 84408, MMeioT pacineqenHoe croesue,
pu3OmAOM M rwnowaoﬁ KPENATEA K CYECTPATY. MOMAMO 0BbI4HbIX

3 conepwarca
OmHOBHMHL ﬂpyraﬁ WX 0COBEHHOCTS - COKHBIli N0N0BO Mpouecc.
TaMeTsi 1 COPb KPACHbIX BOAOPOCAEH MMLISHSI KIYTHKOS U
HenoaBKHbI. OMNO/AOTEOPEHHE IPOUCKOANT NIPH NACCHBHOM
EPEHOCE MYKCKWX NOROBbIX KNETOK K EHCKOMY NI0A0BOMY OPraHy:
3niauenme sogopocneh
BOAOPOC/M - NEPEMIHbIE NPOAYUEHTSI C BICOKO/ MPOAYKTHEHOCTEO.
C HIX HaUMHaIOTCA GOMBLIMHCTBO MULEBLIX Uereli MOpeTi, OKeaHos 1
NPECHbIX BOAOEMOB OAHOKTETONHbIE BOA0POCM RERIOTCA (1ABHBIM
KOMIIOHEHTOM GHTOTIAGHKTOHa, KOTOPbIF CAYKHAT KOPMOM MHOTUM
BUAIM BOAHBIX HUBOTHBIX. BOAOPOCAM 0BOraLIIOT aTMOChEPY.
wacaoposom.
V13 80/40pOC/IEl NOAYHZIOT MHOTO LeHHbIX IPOAYKTOB. Hanpumep, u3
KPACHbIX B0AOPOCNEl MONYHIOT MOMMCAXAPUALI 3rap-arap 1
KappareH (MCTOAb3YIOTCA AT MONYHEHHA Hene, B KOCMETHKE U Kak
LEBe AOGaSKH); M3 BYPbIX BOAOPOCETt ToAYaIOT ansTHOBI

seTe v pasat
AM. 370 04Ha U3 GopM

Monoasie AMCTbA MAOTHO 3aKpyseHb! B 3aBMTkM. MAGCTAHKA AMCT

npOHM3aNa CuCTeMOl nykos, HuAKaMU

6. LiBeTKY MMEIOT UHCO 31eMeHTOB, KPATHOE 3, Pese 4, HO HAKOTAa
5.

Userkosbie pacrenus. Knacc ogwogonbbie
Cemeiictso /lneiinsie

0KONO 4 Thic. B0, top

Thasei ¢
KAYGHEAVKOBLIaNH, PeXe AeBOBHAHLIE PaCTEHHS (27103, 10KKa,
ApaueNbi). JMCTbR O4EPEANbIE, C APA/NHEIM WM AYTOBbIN

IMCTBA NGNOPOTHAKOB MMEIOT YCTLUNHbIF aNNapaT. POCT AUCTbes
BepKyWEHBIf

Pa3MHOMKAIOTCH NAMOPOTHMKY C HEPEAOBAHMEM MOKONEHITA,
BECNONaR CTaaWA PAMHOKEHHA HAIMHAETCA C GOPMHUPOBIHNA
CnOpaHTMes Ha HWHel CTOOHe ACTa. CNOpbI OBPasYIOTCA B KOHLE
neTa. CKONNEHWA CNOPaHIHEs 0BPa3yIoT COpYCHI. BHYTH KaKA0T0
CROPaHTYA NPOMCKOAMT Ml Aenenve

Bee
COpLI 8 COpaNTuM coBepWENHO OAMHaKOBSI. Mlocre Cospesanmn
WHAY3HJi OTI33€T U CIOPI BLICHINAIOTCA, HAPYIKY.
CNOpbI NPOPACTAIOT 1 AGIOT HAYANO HOBOMY FAMETOHTY - 33POCTKY
CEPAUESMAHO MNGCTUHKE AUAMETROM OKONO 1 CM, CNOCOBHO K

«

Userin oBoenonsie, ¢ npoctsim
‘OKOMOUBETHAKOM, KOTOPLIE COCTOUT 13 6 CPOCLUMXCA WK CBOGOAHbIX
TMCTONKOB (3 HAPYHBIX 1 3 BHYTPEHHINK), TIuMHOK - 6, 3a8A3b -

BepxHan.
M10g - KopoGouKka (y Tionbnaka) wan Aroaa (nanasi). UgeTst
Gbisaior WAm CoBpaKsI B

cougerna (nyK) u kucts (annna).
Cewmeicrao 3naku
oKo0 10 Teic. BMA0S. Gopw - Tpasu

pasmepy (430ramna)  paskbimi (reTeporamua). Famesl, KoTopsie
OPMUPYIOTCA B APXETOHMUAX 1 AHTEPUASAX, PASAULHBI HE TONIBKO N0
PasMepy, Ho N0 CTpOeHMIO. HenoasHaR AiuekneTka
6o 6o

BLIDOCTOM aHTEPUAN. Y HEKOTOPBIX FPUBOB MONOBOT NPOLeCe
3AKNKOAETCA B KOBIOTALIMM OAMHAKOBBIX KNETOK Ha KOHLIAX
mauenus
LinANosHsie rpvGHI OTHOCATEA K FpyrIne GasuananbHbix FpGOs.

10 y HirK KneTouHbim
MAUENUEN, M3 KOTOPOTO GOPMMPYETCA NNOAOBOE Teno, cocToiee
W3 LUAANKW 1 HOMKM. HIKHAR MOBEPXHOCTS WARNKW MOET GbiTs
nnacTHyaTol (coipoera) wnm TpyGuaTOl (Genbilt rHG). 3aect
$OPMMPYIOTCA CNOPbI NOCNIE OKOH4HWA NO10BOTO NpoLecca. OAHO
104080 Teno pacCeMsaeT MUANMAPAYI COP. LUAANOHHbIE rpUGH!
4acTo BCTYNaIOT 8 CUMBHOTUHECKNE OTHOLIEHHS C AEPEBLAMM,
0COBEHHO Ha GaHbIX MIHH. CanAMMA NONBaX.
K Cben0BHbIM rpUGam OTHOCATCA N10AGEPE30BUKM, PLIKMKH,
CHIPORKW, AMCHIKY U MHOTHE ApYTe. HeKoTopblE PGS

Crefien npocTol uHorAa BeTBMCTBI,

OO BHYTPH HECKONLKD B3AYTOT B y3NaX. Ha Cretine HaxoanTen

ONEPEAHbIE, ABYXPALHO PACTIONOKEHHbIE, NMHEIHBIE MUCTEA, C

ATVMHHBIMA BNATANALEAMI M NIEHYGTIMM BHIPOCTANI — A3LINKAMA.
y

PU3OALAMM. Y 33POCTKA HET KyTUKY/I, OH MOMET KHTb TOTKO B0
BAANHOM MecTe. Ha ero HWkHel CTopoke 06pasyloTea NPocTble
DXEFOHMMH 1 GHTEPAAUM. 3TO PENPOAYKTUBHEIE OpraKb,

w Knero. B
aHTEPHAMAX OBPa3YIOTCH MHOKECTBO CIepMaTO30MA0S, 3 &
apXErONWAX 110 0AHO AHUEKAETKe. T1pH HATWH BOAB! CO3peBLIE
CEpMATOSOWAL! MOANMLIBAIOT K aPXETOHHAM, PEATUPYA Ha AGOUHYIO
KHCAOTY, BAeNAEMYIO Weikkolt apKeronuA. ONA0AOTa0PEHE
06biHO NepeKpecTHoe. 13 AMMOMEHOM MTOTH! Ha 3apOCTHE
Pa3BMBAETCA COPORHT. Y MONIOAOTO 3aPOALILIA O6PA3YETCA HOK,
4ePe3 KOTOPYIO OH MOTNOLALT NMTATENbHbIE BEULECTEA raMeTodUTa,
710Ka 3TY GYHKLMIO He BO3bMYT Ha CeGA COBCTBEHHbIE KOPHH U AMCTA
cnopodura

XBouw u nnayset
XBOUM BCTPESAIOTCH Ha BCeM SEMHOM Wape, Kpome ABCTPaMH U
HoBO/ 3enaK/u, U HaCHMTLIBAIOT 0KOM0 30 6308, OGHTaloT
NIPEMYLIECTBEHHO B0 BNXHbIX MECTaX. CNOPOGUTS! MMeloT

nopsemble cre6au oryanos
HansemHbiX NyTOBKN MenKiX vcrbes,
TIOXOMWX Ha Hewyiiku. PasnuiaioT noGer AsyX BUAOB: BereTaTuBble
1 CROPOHOCHSIE, HECYWMe COpOBble WHIKK (CTPOBMABI). XBoum &

KACHOTE! (IPAMEHAIOT B KadecTse
BEWIECTE B NMLIEBOT, KOCMETHHECKOI NPOMBILINEHHOCTH, AR
V3TOTOBNEHMR KPACOK U N1aKOS)

Baktepun
310 MenbHaiiLLe OPr3aHU3Mb, 06NAAIOLIME KNETOUHBIM
CTPOGHMEM, HE UMEIOLLIME HACTOALETD OBOPMAEHHOTO AAPa.
BaKTepWH OCBOWH Catble PasHOOGPasHbIe CPeabl OBMTaHMA: NoNBY,
s0RY, 803AYX, cpeny

pHp: & BWe KOHOB - (pYNN pacTeNwii,
nyrem T 0ol ocobu

1 3AHAM3IOULYX YHACTOK MAOIAALI0 HECKONLKO ACCATKOB WM COTEH

KBa/APaTHbIX METPOS.

Mpn nopbi o6pasyercn i

NABCTUHKS - TaMETOQUT. TBMETOGHTSI MOTYT GbiTb MYWCKME, HeHckMe

1 0B0eNONBie. Ha HIX Pa3BHBAIOTCA AHTEPWAAA M ADXETOHMM.

AHTEPWAWM UMEIOT BWA MONOCTE B KOTOPLIX GOPMUPYIOTCA

IMEIOLYE MHOMECTBO MIYTHKOB. B apXEroHMax

AaHE B (OPRHWX MCTOMHUKAX, /A€ OH KMBYT NP TemnepaType 60° C.
(CHAPY ¥ GaKTEPAM MOKDBITHI KANCYNO/ WM KACTOUHON CTEHKO M3
mypeuna

memGpara GakTepmii W pyHKuMAM He
OTA4EETCA OT MEMGPaH SYKAPHOTHIECKWX KATOK. Y HEKOTOPLIX
GaKTepiii MNaIMAT4ECKaR MEMGPaHa BAUUBAETCA BHYTPb KATKM U
06pasyer me30comsI. Ha NOBEPXHOCTH Me30COMSI HAXOATCA
depMeHTI, yuaCTBYyloULVe 8 NPOUECce AbIXaHHA. BO Bpems AeneHws

Vi KATKW, Me30CoMI DK, 4o
oneruaer pasaenenyie ABYX AOYEPHMX monekyn AHK.
TeneTuieckwli MaTepuan GaKTepuii COACPKATCA B OAHOM Konbliesol
monexyne [1HK.

HaXOBNTCA AUEKAETKa. ONNOAOTBOPEHHE NPOXOAMT B BOAHOM cpee,
NIDH 3TOM APXErOHIM BbIANAIOT CAMS, NPUBNEKaIOULYIO.
CnepMaTo30W08. MTpH CAWAHMM NIONOBHIX KAETOK 06pasyeTc
AWIOWAHAR IUTOTa, NPOPACTAIOWAA B CNOPOGUT.

TlAaykbi - 10 MPACIOCOB/GHHOCT K KI3HM Ha CYWE Ay
sannmaior nonoerme mexay "
CemeHHLIMM PACTEHMAMM. [I15 HUX XaPaKTEDEH CTenoLiica CreGent,
OT CTEBNA OTXOAAT KOPOTKHE NPAMOCTORUME BETEM, SIUCTBA
PACNONOKeHSI CIMpaNbHO.

NOAZEMHOR BETBNEHME. Pa3NMHAIOT: KOPHEBMLIHBIE 31NN - 8 y3nax
KYLLieHUA NOBery Pa3BUBaIOTCA FOPH3OHTANLHO NOA SeNIel, 06pasy
KOpHEBLLZ; (nbIpeli NON3yH, KOCTEp Ge30CTBIN); PHIXTOKYCTOBbE -
60KOBbIE NIOGerH OTXOAT N0/ OCTPBIM YITIOM K FA3BHOMY
nucoxaocT);

St - GoKOBME OB NOTA T3P MaTEpWHCHOMY TOGEIY,
06pa3sya NAOTHBI KyCT (wyura, Genoyc).
Liseiit 3naK08 COBpaHsi & MPOCTSIE COLBETA - KONOCKH, KOTOPbE
06pa3yIoT CrOMHbIE COUBETA - CTOMHBI KONOC (NueHMua), CyTaH
(amodeeska), merensy (npoco), nowarox (kykypy3a). ¥ ockosanua
KIKAOTO KOOCKA GONBWWHCTE PACTEHMA MpHKpenTeHs: 2
KOROCKOBMANbIE HelLyW, NPHKPHIBAIOIAE KONOCOK. B KONOTKE 2-5
UBETKOB. OKONOUBETHAK M3 2 UBETOUHBIX Uelyii, 2 NneHoK. B
ABYIONOM UBETKE COREPKATCA 3 THMKKH  NECTHK C ABYMA
nepHCTLIMY poinbLami. M10A Y 3naKOS - 3ePHOBK.
MHOTYE 312KOBLIE MMEIOT UCKTIOIATEbHO BAMHOE SHasEHHE AT
HEROBEKa: MLLICHNLA, POXs, PHC, AHMEHS, KYKYPY3a H AP. -
CenbeKoXOIAACTBEHHBIE PACTEHWA. B TEXHAYECKIK LENTX

6ambyk. Cpean Hitx nbiperi nonayuuii,

MATAWK 4 AD.

seTkosbie pactenwa. Knace gsyaonshsie
Cemelicrao Kpecrousernbie.

570 MHOTONETHAE U OAMONETHWE PACTEHWA: KANYCTa, PEABKA, PEAU,
CYPeNKa, MACTYLIBA CyMKa U 4D, JICTLA KpECTOUBETHbIX
PACTIONIOKEHb IOOHEPAHO, HKHIE OBPA3YIOT MPHKOPHEBYIO
PO3ETKY. COUBETHA BEPXYWICHHBIE, KHCTESHAHBIE WM WHTKOBHANbIE.
LIBETKN MKW, HEBIPaUHbIE, YaLeANCTAKOS - 4, NeNecTKos - 4 (oK
PACNONONKEHb KDECT-HAKPECT, OT CIOA Ha3BaHNE CemelicTaa),
THI4MHOK - 6, M3 HIX 2 - 6OKOBbIE KOPOTKMe. 11071 - CTRYYKM WM

K 3TOMy CemeliCTay OTHOCATCA MHOTONETHHE TRABYI, KYCTAPHMKM 1
AepesLA: Cupen, PO3bi, CIMEa, ABNOHA. LiseTbi COBPaHI &
LIMTKOBLIE, KHICTEBblE, METENLUTLIE U TO/I0BYATBIE COUBETH.
userkn. nenecrios
ObINHO 5, ToIMMHOK OT 1-4 A0 MHOMeCTBa. 1040IMCTKOS OT 1 40
MHOMECTEa, CemA3a4aTKOs 1-2. 11031 CYXHE WA COUHBIE 1 ONeHs

HeN0BeKOM - BeweHKa M wamnHLoH. He sce
WAANOUHBIE FPHGLI CHEAOGHbI. B M1A0BLIX TeNaX HEKOTOPbIX U3 WX
COREPMATCA A2, KOTOPBITE & Pa3HOM CTENEHM MOXKET Bbi38aTs
OTPaBNEHHE KNBOTHBIX 1 YE/I0BEKA. CaMBIM AAOBATBIM TDHEOM
CUMTaIOT 67eAHYIO MOTaHKY.

Mnechesbie puGHI He GOPMAPYIOT N0AOBbIE Tena. K HM OTHOCHTCA
MYKOP, NEHMUMANS, ACNEPTWNNLI. MYKOP OTHOCHTCA K HUSWMM
TPUGAM U MMEET MALEAWT 6E3 KAETOUHBIX NEPEropoaoK. OH
Pa36MBAETCH Ha NIPOAYKTAX PACTATENILHOTO MPOMCXOKACHNA M UMEET
GBI C BEPTHKANLHSIM POCTOM, 0GPa3YA Gensiii nywwcTsiit Haner. Ha
KOHLLZX BEPTYKA/IbHEIX TGOS GOPMHPYIOTCA COPAHTUN YEPHOT
sera. MleHMUWAN 1 ACNEPTHAN OTHOCATCA K BbICLIM TPHGAN.
MULEHiE Y HIX MHOTOKNETONHBI.

3o0norua
Obuiwe caeaenus o HuBOTHEIX. OAHOKNETOUHBIE
5Onee 2 MM BWA0B KHBOTHSIX, OBHTAIOMX NOBCEMECTHO,
OTAUMEIOTCR OT PACTEHWT T€TEPOTPOPHOCTEIO NHTaHMR,
NIOAGHIKHOCTEIO, PA3BHTON OIOPHO-ABHIATENbHOM CHCTEMOT,
CIOKHOCTIO 1108 ACHIECKMX PeaKUMi. COTAATHO MPAHATOM TouKe.
3peHvA, GAMiKe BCErO K OBLLEMY NPEAKY KHBOTHBIX U PacTeHMii
HaXOAATCA KIYTUKOBbIE OAHOKNETONHbIE - 3BTIEHS, KOTOPbIE MOTYT
NUTATLCA KaK ABTOTPOGHO, TaK H FETEPOTPOGHO, M BKTMEHO
NepeABHIaTLCH, OTBENaR Ha Pa3ADaNEHNA.
B CHCTEMaTHKY KMBOTHBIX BKTIOHEHSI CTEAYIOLIME TAKCOHSI: UAPCTEO,
AN, NIOATUN, KNACC, OTPAA, CEMENCTSO, PO, BUA,
OpmokneTounbie wusoTHbie (Mpocreiiume]
Tun Mpocrefiluve - npouseTaiowLan n pasHo06paskas rpynna
Opramu3moB. U38eCTHO 0K0n0 50 000 8MA08 NPOCTENWIMX, KOTOPBIX B
MIPUPOAE MOXHO OBHAPYHMTL NOBCIOAY, FAE ecTb B0Aa. Kawaoe
NpOCTe iuiee NpeACTaBAAeT COBOH CaMOCTORTENLHSIIi OPraHU3M,
CNIOCOBHbII BHINOAHATS BCE HEOBXOAMMBIE AR KU3HN BYHKLAM.
MogasnAwoLiee GONLLIMHCTBO NPOCTeliLuNX 06NaAZeT a3pOBHbIM
MM OBMeHa. 17 AbIXBHWA OHM UCNON3YIOT KUCIOPOA,

76 6o3e. OKVICAEHME MPOMCXOA
Buasi, 3 -
2MEGbI, KIYTKOHOCU! - aHa3POBHL, NOTOMY YTPATMAM CBON

mATOXOHAPUM.
Ame6a — npeacTasuTens knacca CapkoaoBbie. OBUTaeT &

HEGOMbLIX MeKIAX NPY/A2X WAV MPOTOUHbIX KaHABAX C UAMCTLIM
AHOM. Teno ameGbi AOCTUFeT 0,1 MM  OrpaHK4eHO ToHuaiLeli

PasHOOBpa3HI: ATOAR, ABNOKO, KOCTAKK, OpEweK,
‘COMHaR KOCTAHKA 4D, Pa3HOOGPa3HBI U NPHCNIOCOBNEHS K

MosemHble 4aCTH 0Gera UMEIOT B KOpHEBMUL C

KOpHAMA. POCT CTE6A BepXYWENHbI: NPOBOARUAA CHCTEMa
IPAMMTHEH. CIEG HaBAAY C TWCTLAMM HECYT v cee

®opma Gakrepwii ABAETCA 0AHIM
NpW3HaKos. LLIAPOBMAHIE GIKTEPAN HA3bIBAIOTCH - KOKKAMM,
NANOYKOBUAHbIE — GAUMANAMH, M3OTHYTEIE - BAGPHOHaMM,
CNUpaneBUHbIE — CIUPOXETaMHA M CIMPUARAMA
Pa3MHOKAIOTCA GaKTepHI Aenekvem nononam. Mepea Aenenvem
poucxoanT BHK. Y Garrepit wnonosoe
i Mpn
cGmenmM GarTepuii acTs AHK KneTKU-AOHOPa NEPEHOCHTCA B
KACTHY-pewnneHT U sameuiaer bparment ee AHK. O6men
i mower nyrem
KOHBIOTaUM (IPAMOIO KOHTAKTA KAETOK), TPaHCAYKUAY (nepesoca
HK )

dparmenTos AHK u3sHe).

Cnopsi npopacraior & rametoduT
epe3 3-8 ner & ryGOKom cnoe rymyca. Ero pocT u pasenTue
BO3MOHb! NPH YCIOBUM BHEAPEHHA B HETO MBS FPHEa,
OBecreswBaIOUYX ey FeTepOTPOBHOE NUTatMe. TaMeToduTH!
OGbI4HO OAHONONLIE U HECYT AHTEPHAAN M APXETOHMM
CNepMATO301AbI NPOCTLIE 1 OYEHb MENKHE C ABYMA KIYTHKAMA
3WTOTa Cpasy NPOPACTAET B 3aPOALILI - COPORHT, KOTOPBIFi 6 Haane
PA3BUTUR MUTAETCA FeTEPOTPOBHO.

B KAMEHHOYTONbHbI NEPHOA NAMOPOTHMKM, XBOWM M NAaYHbI
MIPUHWINA/IA YHaCTHE B O6Pa30BaHMM KIMEHHOTO YrA. HexoTopbie u3
HUX B HaLlle BPEMA HCNO/L3YIOTCA B MEAMUMHE.

npopacrakio.
Cnocoet nuTaHus paswbix Gaktepuii
CanpogyTLI M3BNEKAIOT NMTATENbHbIE B-53 13 MEPTBOM OPraHMKH,
PA3NATaR WX A0 HEOPTAHWYECKNX BEWECTS. CMBHONTS! —

pUM CROCOBHI
aTMOChEPHbIN 3307 A1A GHOCHHTESa. MlapasuTs! KNBYT SHYTPH
APYTYX OpTaHU3MOB, KOTOPbiIE OGECTIEMBAIOT UX NATaHWEM 1
YGEMKMULEM (K UM OTHOCATCA naToreHHbie GakTepuu). ABTOTPOGb
80A0pOCHH
(uMaHOBaKTEPMM) MCMONB3YIOT ANA BUOCUHTE3A IHEPTHIO CONHEUHOTO
CBeTa. XeMOTPOGI (Kene306aKTepW, cepobaKTepuu) ussnexaioT
IHEPIVIO 417 GUOCHTE3 U3 PEAKLIMI OKUCTEHMS

Duwaiinukn
30 cUMBHOTUECKaR accouuauuA P63 1 BOAOPOCAK. [PHG 8 STOM
cnysae nBo cymuaTii, M6 6asuAMANLHBI, 3 BOAOPOCNb A6
3en1enan, 6O CuHe-3enenan. MOCENAIOTCR MMWARHKY OBLINHO Ha
TOAbiX CKanax Wk CTBOaX Aepesbes. BOAOPOCb CHaGHaeT rp6.

BOAO/ 1 MAHEPANIbHbIMA CONAMM. JIWAKKAKM PACTYT ONeH

Oraen
-

e
MYACKVE FaMeTsI, BErETaTHBHOE TN CemeHHbIX PacTeHuii 0Gpasyer
CNOPb! ABYX TUNOB: MUKPOCNOPS! (MyMCKHe) U Meracnopa (wewckue).
MepBble AAI0T HAUANa MYKCKOMY FAMETORHTY, a BTOPbIE - HEHCKOMY.
HKeHCKve Meracnopei GOPMMPYIOTCA B MeracnopaHriu. Us meracnop
BLIDACTAIOT EHCKAE FAMETOGMTEI - APXETOHMM, NPOAYLMpYIOLLIME
‘iiueKneTKy, ITOT NPOLIECC NPOXOAMT BHYTPH CEMAZAUATKS, TaK e
KaK Of70A0TEOPeHMe W Pa3BMTHE 3APOALILA C OBPAI0BIHMEM
Cemenn. TTPEUMYWIECTSA CEMENHOTO PaSMHOMEHUA:
* HEHCKMHA FAMETOUT 3aLMILEH CEMA3AHaTKOM U MeHee
UYBCTBATENEH K 06E3BOXMBaHMI0, YeM CBOBOAHO KABYILMI
rametoduT;
* CeMA COAEPIKAT 3N1aC NUTATE/bHLIX BELIECTS, UCTIOb3YeMbii
nocne

cemeru
* cemeHa CNOCOBHb NPOTHBOCTOATS HEBNATONPHATHEIM YCIOBUAM 1
MOTYT OCTaBATLCA B COCTORHMM MOKOA U MPOPACTATS & GNATONPUATHBIX
yenosumx;

* Y CeMAH Pa3BUBAIOTCH PA3MsHbIE NPUCNOCOBAEHA AT

meaneHHo v
nostomy uaeanbHbIM - rpynna pacrenuii,
ammocdeps, p razom. Cnoesuue nuwaii

UMEET pasHbie GOpMI, PAIMEPtI M OKPACKY.
JMuwialiHUKY GLIBAI0T Gensie, Cepbie, HETbIE, OPaHKEBbie, JeneHbie,
4epHble; 370 ONPe/AE/IATCA XapaKTEPOM NUTMeEHTa & 060N10uKe rud.
ocaewenn
Wik, H20GOPOT, MOMOraET NOTOWATS Gonblle CaeTa (4epHbI
nUrMeHT nMwaiiHNKoB AuTapkTHAL). Mlo bopMe CnoesHLa
AMWATiHWKY GbIBAIOT HAKNTHbIE, AMCTOBIE M KYCTUCTbIE. CROEBHLE.
HaKWHBIX AMUAFHAKOS UMEET BUA KOPOHKH, fIOTHO CPOCWIEHCA ¢
CYBCTPaTOM (MHOTA B BMAE NOPOUIKG). JIACTOBbIE AMLIHKN
UMEIOT B NBCTUHKW, FODH3OHTAALHO PACTIONIONEHHOT Ha
CYGCTpaTe, MPHKPENNARCH K HEMY BIPOCTaMM rd. OHM MOTYT Gt
uenbHbIMM noeamue kycros: i
UMEET BUA KYCTUK] WM CTORUX HEPa3BETBACHHBIX CTONGKOS,
10 2HATOMM|ECKOMY CTPOEHIO NMUIARHAKM ANATCA H
romeomepHsie (80A0POCA PazGpoCaa no scemy Teny nMwalikKa)
 rerepomepHbie (8040poCa 06pa3yioT 8 cioesuie 06ocoGnesHIi
cnoi).
cmxy CI0EBHULE NIOKPLITO CIOEM KAETOK, SALMUIAIOWMK CAOETHULE
ero. Opranamy
ABNAIOTCA PU3ONASI M PUIHbI (COBAMHEHHBIE 8 TAMH PHIONAL).
Pa3MHOKEHHE NLIAHHUKOB NPOWCXOBUT COPAMMN WAV BEreTaTHBHO:
dparmenTamy cnoesmua (Wananamy u copeauamy). Monosoe
PaSMHONKEHHE O6CNEMBAIOT CeUmanbHble YHaCTKI CloesMu,
bopmupylouMe cnopsi. CNopa NPOPACTaET & fudy, 1 NpH BCTpeve ¢
NOAXOAA el BOAOPOCIO GOPMMPYETCA HOBbI AMWATIHMK.

Mxu
370 HauGONEE NPUMMTUBHSIE U3 FPYNN Ha3eMHbIX PACTEHMA. OHM
13710 MDHCNOEOBAEHs! K HASHA Ha CYLLE, NOSTOMY NRHBASANSI K

no  wapy. usHenHbie Gopmi
MIPE/ACTABACHbI ACPEBLAMM U KYCTAPHWKAMM, KK NPABHAO,
BEUHO3ENEHBINM C UTOKAMU BMECTO IMCTBES. [onoCemeHHbIE
BKAIONAIOT B CEGA 5 Knaccos

1. carosukossie,

2. runkrossie,

3. xpodiHbie,

4. Genmerrymossie,

5. THETOBbIE M CEMEHHbIE NANOPOTHMKM (BbIMEP/H).

IMCTBA — UTONKI y XBOIHbIX NOKPBITLI TONCTOM KYTUKYAOH, 3 YCTbMUA
FY6OKO MOTpYKeHbI B TaHb AMCTa, 3T MPUCNOCOB/EHWA COeperaioT
BOAY BHYTPH PaCTEHWA B0 BREMS FONIOAHbIX CE30HOB.

MYXCKYE WHLIKKN, WIM MUKPOCTPOGNbI, OAMHONHbIE, COCTORT H3

Ha ob Ha Kamgom
292 MUKPOCNIOPaHTA, BMEBIOWMX NbinbLY. MbinbueBLIe 3epHa
CHABKEHbI BO3AYWIHBIMM MEWIKAM, CAYXAUMIA A1
PACTPOCTPAHEHYA 110 BO3AYXY. IKEHCKIIE WULIKW - MeracTpOGuab,
COT CTOAT U3 UEHTPANLHOM OCH, Ha KOTOPOH CIMPANLHO
PACNONIOKEHS KDOIOLLME YellyH, A 8 WX N133YXaX NEXAT CemeHHbIE
WeLyM. Y OCHOBaHMI CEMEHHLIX Yellly CUAT NapHbIE CeMANOHKH.
HKu3HeHHbI UMK NPOXOAWT C NPeOBNaAaHMEM CopOdUTa -
AWNAOMAHON CTauM. CO3PEBIHNE CEMAH TPOUCXOAUT Ha BTOPOT TOA
10 OnbineHMA. CAeAYIOWE MO/ WHLIKW PaCKPbIBAIOTCA, M
Cemena pasHOCATCA BETPOM Ha GObLLIE PACCTORHMS

Orgen
OTAWHUTENbHO/ OCOBEHHOCTBIO 3TOTO OTACNA ABARETCA HaNMIME
nnoaa, 3 3aA3u useTKa

BnaKHbIM, ¥ mxos Her

NIPEACTaBNEHbI: ACPEBLAMM, TDaBIMM 1 NIPOMEYTOUHSIMM OPMaMI
- "

TKaHM (KCUnEMBI 1 GNO3MbI), HET HACTOALX KOPHEIH (BMECTO HIX
HUTHaTbIE BLIPOCTBI CTEGAA - pH3oMab). BoAa U

BLIAEAIOT 483 KNGCCA UBETKOBbIX PACTEHMIL: OIHOAONBHBIE U

107/I0LLaIOTCA BCell MOBEPXHOCTLIO Tea, B TOM SHCTe ¥ PH3OMAIMA
JKASHEHHSITE LUK MXOB BKIOHGET FaNAOMNbIF FaMETODHT 1

rannOMaHLI raMETORUT, KOTOPLIA NPUHAMEET Ha CEBA BYHKUM
boTOCHHTE3, BOAOCHABMEHIA 1 MUHEPANLHOTO NMTaHKA. A

LMpOKoe pacpOCTPaHeHHe 1 PasHOOGPasMe CTPOCHHA LSETKOBbIX
pacrenmit i &
PAA3 MPOTPECCHBHSIX YEPT: HAIMAME UBETa - OPraHa,
GyHKum 10708070 1
OSpEsoRae o cocraseupeTa 0n aw G a5

07108070 npouecca
cpena. M071080€ 1 GeCrIoN0E NOKONEHNE MXOB He pasaeneH, a
NDeACTaBAAET OAHO PaCTeHMe. [ameToduT paseneaeTca u3
FaNNOMAHOM CMOPLI. Y Pa3HLIX BUA0B MXOB aMETOGHT MOMeT GiTs.
‘OAHONONbIM (ABYAOMHbIM) U PASHOMONLIM (0AHOAOMHIM). Opraki
MI0A0BOTO PA3MHOKEHWA (rameTaHru) O6Pa3yIoT NOASHIKHLIE
" prm——

AHUEKNETHA NPOACXOAAT BHYTDU HEHCKOTO N10A0BOTO Opraka. U3
STOTHI MEAIEHHO Pa3EMBAETCR AUNIOMAKLI CTIOOGUT, KOTOpSIA

ool KopoGoKy Ha
FaMETOGUTE U NO/YHAIOLYIO OT HEro NuTaKve. B KopoBodKe nyTem
Meii03a 0BpasyIOTCA ranoMaHIE CNOpbL
HauG0/Iee M3BECTHbIMM NIDE/ACTABUTENAMM MXOB ABARIOTCA KYKYLIKUH
ek U charHym. CTeGnN CharHyma UMEIOT CeeTo-3eneHii user u
HECYT Ha Ce6e MYTOBKW BETBEl, AMCTLA KOTOPbIX HE MMEIoT
KATKOBAHMA. Y B3POCAIX PACTEHME CHArHYMa HET PUSOHAOS, 1 Ha
Gonorax Je oy seree
JWCTon ($W710MAH) HAPAAY € XNOPOGHANOCOAEPHAMMN
KNGTKAMM VMEIOT MEDTEbIE KNETKH C YTONUEHHBIMA CTEHKAMH,
enuTHiBalowme Boay. CharHoBie MK - TopdooGpazosaren. Topd
OBPa3YeTcA B pesynsTaTe HaKONAEHMA 1 YIIOTHEHIA OTMEPLINX
HIDKHIAX HaCTel FaMETOBMTa. VX Pa3AOMEHHE HE NPONCXOANT H3-3a
HU3KO/ KMCAIOTHOCT 1 HEAOCTATKA KICOPOA. TOPG WMPOKO
UCNONL3YETCA KaK TONAMED, YAOGPEHME W Chipbe &

[

CBOWICTBaMM, U €10 UCNOAL3YIOT B MeANLMHE.

ii wx ot eiicTonn

JCTL BbIBaIOT NPOCTbIE M CONHblE,
noosepeaHo u Camoe kpynoe

N0/ACeMECTEO - pO30BbIE (LIMNOBHMK 1 PO3).

Cemelicrao BoGosie (morsinsKosble).

CeMeMCTB0 HACHMTbIBAET 0KONO 12 Thic. BUAOS.

Ha 3K10- 1 AP0 & KneTke peryaupyer
MIPOUECCH! METABOAU3MA U ANHWR KAETOK, He 3aHUMaET
onpeaenenHoro nonoKenwA. LUNTonasma coaepsiT
(MUEBAPUTENHEIE B2KYO/, GOPMAPYIOWMECA B PASHBIX YHaCTHAX
KNIETKM BOKDYT NWLLIEBLIX KOMOUKOS, NyTeM BblAeneHUs
NULIEBAPHTENLHOTO COKA U3 UATONAZ3MS. MLl ANA Hee CywaT

KyCTapHuKY 1 m Nvcron

BOLOPOCA, KIYTUKOBbIE, UHOY3OPHH
COKpaTATe IbHaR BIKYOA, MEPHOAWNECKN COKPALIAACH, BbIACNAET

nepucro- unn
pexe MpocTe. LiseTie GB0eNONE OAMHOHHIE LBeTHN WIk
COBpaHsi B COUBETA - 10N0BKM, KUCTH. HawenuCTHkM 3yGuaTbie,
BEHUMK NATWNNCTHOM «MOTLINEKOBbIIY: BEPXHITE NENeCTOK - Napyc,
60KOBbIE - BeCAa, A5 HIDKHAX CPOCIMCE B AOAOUKY; 10 THINUHOK, 13
KOTOPbiX 9 CPOCAMCH THIHHONHbIMM HUTAMM, 3 BEPXHAS - OCTAeTCA
CBOBOANO. MecTik 0. 11107 - 606, Ha KOpHAX MHOTHX G0GOBBX
NI0CENAHOTCR KAYGEHBKOBLIE GAKTEpHM, KOTOPbIE YHACTBYIOT B

YRy s0zbIC HEHYKHBIMM BeUleCTBaMM
& 110G/ TouKe Tena ameGsi. KUCIOPOA NoCTyNaeT depes scio
N0BEPXHOCTS Tena ameGbi. POPMA Tena ameBbi NOCTORHHO MEHAETCH
3-33 0BPA3YIOUIMXCA UNTONNASMATAYECKMX BbIPOCTOB -
NICeBAONOANI (OKHOHOMKEK), CAYKAUMX ANA 3aXBaTa MMM
(GarounTosa)  nepeaswenns.

Knace Mindysopny Hacuwraisaet Gonee 10 000 suzos. Teno
UHGY30PHIE MMEET NOCTOAHHYIO GOPMY, BCA €10 NOBEPXHOCTS HeceT

Tk, pactenu

PECHWKW, KOTOPbIE; N0 CTPOEHMIO ABAAIOTCA

BoGosbie umeror i snasenme
Cetetia W COAEPHAT MHOTO GE/IKa, IPOTENHa, KPAXMAa, KUPOB
UCNOA3YIOTCA 5 NMLIEBbIX 1 KOPMOBbIX UENAX (KneBep, AloUepHa,
co

Cemelicrao Nacnerosse.
HacuuTbigaeT 0k0710 1700 8MA08. ITO NPEUMYUIECTBEHHO
/AMKOPACTYLLME TPABHI, BCTPEHAIOTCA KYCTapHIKW, PEXe HeGonbuIMe
/AEPEBLA C 04EPEAHbIMIA M NPOCTBIMM MUCTLAMMA, LIBETKI COBPaHbI B
6OKOBbIE KHCTEBbIE COUBETHS, BCTPEUAIOTCH OAMHOUHEIE UBETKN. B
LBETKE 5 CPOCILIMXCA NEMECTKOB, 5 CPOCLUIMXCA YaWIEAMCTHKOS, 5
‘CPOCWIMCA C NENECTHAMM THIMHOK. [1ECTUK UMEET MHOTO CemAnoNeK
8328731 1 06Pa30BaH ABYMA NNOACAUCTHKAMM. N10AbI
MHOFOCeMeHHbie: ATOAa (TOMaT, KapTodens, nacnen), KopoBouKa
(6eneta, aypman, netywun).

CPeAv NaCAEHOBbIX MHOTO KYALTYPHBIX PaCTeHwii - KapToden,
NIepew, TOMaTb! M 4., KOTOPbIE HCTIONb3YIGTCA HENOBEKOM B LY.
Cemelicrao CromHouseTHb

HacuuTbisaeT A0 20 Tic. BUA0B. HM3HeHHbIE GOPMbI -TPasb,
KYCTapHyKi, A1epesb. LIBETKI COBPaNbl B COUBETHA - KOPIUHKW,
OCHOBY KOTOPLIX COCTABRET PACLIMPEHHOE IOKE COUBETHS, C
MHOTOHHICACHHBIMY TECHO MPWKATBIMY APYT K APYTY UBETKAMA.
‘CHapYK¥ KOPIMHKA HACTO MOKPLITA BUAOMIMEHEHHbIM
MIPMUBETHUKGMY - LIETUHKaMM Wk NNeHKamu. LiseTku Menkve,
alllewKa UMEET B3 XOXONIKA. BEHIK CPOCTHONENECTHOI, TpYGHATHI
WM A3bINKOBBIR, THIMUHOK 5, CTONGUK NECTHKA 3aKAHAMBALTCA
ABYXTOACTHbIM PbibUeN. [10ALI: CEMAHK (TOACOTHENHMK, ACTPb),
CeMAHKH C TETY M XOXORKOM (0AYBaHIMK, 0COT).

Cemelicrao Manssostie.

HKu3HeHHbIE GOPMBI: KYCTAPHKA U ACDEBLA. /IMCTLA OUEpEAHbIE,
nansaaTLie, pewe uensHbie. LIBETKN NATA4NEHHbIE, PACIONATAIOTCA
TIOOAWHONKE WAV KYNKAMH B I33YXaX AHCTbEB, WHOTAR OBPazyIOT
COUBETHA. HaWweuKit 13 5 UCTbEB, NATWIENECTHO BeHWK CPACTAETCH
Y OCHOBAHMA THIMMHOSHOT TRYGKH C Toi4MHKaMMH. M10A - KOPOBOUKa,
Cemena MOrYT PaCIPOCTPAHATCA BETPOM UM KABOTHBIMM.
HanGonbluiee 3HaueHMe A1 4ENOBEKA UMEET KONIATHUK, U3
KOTOPOTO MOAYHaIOT XOMKOBOE MACAO, BONOKHO.

aperao Fpub
LIGpCTE0 OprawsMOB, CoUeTaiouLEe NpH3HaKi pacTenui n
HABOTHBIX. C HUBOTHSIMA UX CBAMAGET FTEPOTPOGHbIA CNOCOB
MUTaHWA, HANWAME XATHA B COCTaBE KATONHOM CTeHKH,
06pa30BaHHE MONEBHHBI B MPOLSCCE OGMEHa BEWECTS, FAMKOreHa &

KTYTUKaMM. AAEPHBIR aNNapaT UHY3OPMii YCTpORH
Gonee CAOKHO, 4eM Y APYIHX KNACCOB NPOCTEiX. Y HHOY3OpHii
82 Apa: Gonbuoe 6060BMANOE AAPO - waponyer —

npoueccs wnemk;
MENKOE — MUKDOHYKNIEYC - PETY/UPYET PasMHOXEHMe.
Mibya0pWa-TybenoKa 0GMTACT B CTORINX BOA0CMAY ¢ 60nbUMM
opranuky. Ha ee

HaxoauTea
BOPOHKA. CyAaACH, OHA NEPEXOAMT & FIOTKY, KOTOPaA 3AKAHIMBAETCA
KIIETOUHbIM PTOM W/ UMTOCTOMOM. PECHH|KN OKONOPOTOBOM
BOPOHKM 33TOHAIOT GaKTEPHU 1 HACTHHK ML B FOTKY. Ha KOHUE
FAOTKU GOPMUPYIOTCA NUILEBAPUTEbHBIE BaKYONM, KOTOPbIE
ABIKYTCA B UATONNA3ME 110 NOCTOAHHOT TPAEKTOPHK.

vacTu! "
{lse COKpaTUTEnbHBIE B3KYOAM 3AHMMAIOT NOCTORKHOE MeCTo. BOKPYT
KaWA0/ U3 HAX HAXOAATCA PAAANbHBIE KaHANbI, B KOTOPbIE
noCTynaer 8oaa 13 uATONNAIMSI.
{117 VHBY3OPHIl XapaKTEPHO B OCHOBHOM Gecnosoe pasmHoKenHe
NyTem NoNepeuHoro AeneHwa Tena Hagsoe. Mpu HEAOCTATKE NAL
‘OHM NEPEXOAT K NOI0BOMY NPOLLECCY NYTeM KOHLIOTAUMH, KOTOPSITA
BO3MOMEH TONbKO MEX(AY COBMECTUMbIMM OCOBAMM OAHOTO BUAA.

ror obwmen
IPW YHACTUM MUKPOHYKAEYCOS.
JKIYTUKOHOCUS - CAMAR MHOTOUMCAEHHA YN NPOCTEliLINX, B
COCTa8 KOTOPbIX BXOAT BBTOTROdHBIE  FETEPOTROHBIE OPTaHHIMSI.
XapaKTepHOT X OCOBEHHOCTLIO ABNAETCA HA/MWE KIYTUKO,
KOTUAECTB0 KOTOPbIX BAPLHPYET. KTYTHKOHOCUb! 06723310T
Vi rena u

menenmen. NIOAAEDKUBAHYE NOCTORHHON GOPMbI Tea y KIYTUKOBBIX
U MHBY30P Wi BOIMOXHO 33 CHET TOFO, 4TO CamBii M0BEPXHOCTHS I
(CNOA ¥X KNETONHOTO Tea CUMBHO YNIOTHAETCA U CTaHOBHTCA YIPYTHM.
KpOMe TOro, 3A€Ch KOHUGHTPHPYIOTCR MHOTOUMCARHHBIE
HUTEBHAHblE GeAKOBbIE CTPYKTYPbI, 06a3yIouIMe UATOCKeneT.

HeyTakoBbe
CopepmaMMY XN0POGUL, GAATOABPA Hemy OHM CTOCOGHSI K

OCYUIECTB/ATCH Hepes KIETOUHbII POT WM NIOBEPXHOCTS Tena
NMHOUTO30M. Cpea IKTYTUKOHOCUES U UHY30pMit WHPOKO
PACNPOCTPaHEHa KONOHMANLHOCTS.

MusoTHbIe, Tun
B OTAMIMe OT KneToK MpOCTeliLuuK, COCOBHbIX CaMOCTORTENLHO
BLINONHATS BCE KUSHEHHO BIXHBIE BYHKLIUM, KAETKI

sewecrea
pactenmsmn (nyrem

NUTZHWM Y HEOTPHHNEHHOM POCTe.

Crpoenvie rpu6os

Teno rpUBOB COCTOMT U3 TOHKMX BETBALYMXCA TPYGUATLIX HUTEH! - ud.
BCA COBOKYNHOCTS 1 Ha3bIBaETe) MALENMEM. KakAaA T
‘OKpYeHa TOHKOM HECTKO/ CTEHKO/, CoRepMaLLEi XATUH
(asoTcopepauwii nonucaxapua).

B HEKOTOPbIX CAYaRX KIIETONHAR CTEHKa COARPIIT UEAIONO3Y.
TUbl HE MMEIOT KNETOUHOTO CTROGHWA, U WX NPOTONNA3Ma AMEO
COBCEM He pazAeneHa, NMBO Pa3AENRETCA NONepEuHsIMA
N1EPEropOAKaMM, KOTOPbIE HA3LIBAHOTCA CenTamu.

Nurasme rputios

TPHGLI FETEPOTPOGHSI, T.K. /IR MMTAHUR MM HYXHbI FOTOBbIE
‘OpraHuseckte ewecTsa. Kpome 1010, rpuGam HeoBKoaMM
UETOHIUK OPIaHWIECKOTD 33072, MAHEPANLHLIE CON M BAKTOPEI
POCTa (BuTamMHbI). TpAGL! NOTOWIIOT NUTaTe bHbIE BewecTaa,

OPFaHW3MOB SHINONHAIOT OAHY ONPEAENEHHYIO
byHKuUMIO. MW STOM CTPYKTYPa UX 3HAUUTENBHO YNPOLLAETCA, HO
CREUMBAYECHaR yHKIUMA BHINONHASTCR KNETHO/ 10pa300
pexTonHe.

MHOTOKAIETOHbIX HMBOTHBIX PASACAAIOT Ha ABE TPy
(6€CNO3BOHOUHBIX M MO3BOHOUHBIX. OTAMUAIOT UX NO HANKUMIO
GHYTPEHHETD OCESOT CHENETa - XOPAbl WA NO3BOHONHHK.

Tun Knweurononocrusie

ITOT TMN OTHOCKTCA K YUCAY CAMBIX APEBHUX 1 NPUMMTUBHBIX
'MHOTOKNETOUHbIX KUBOTHBIX. HacuuTbiBaeTcA oK. 9 000 BuACE
KALIEUHONONOCTHSIX. TN ACAMTCA Ha TP KAaCEa!

*nace y oTopsy nonun

(WAPa, KTHHMU 1 KONOHMANEHbIE NOTMNL);

* knace CUMGOANbIE, y KOTOPLIX AOMUHHPYET CTaA Meay3b!
(meaysa-koprepoT u Ap.);

* knace Kopannossie NOAMNLI, Beyllive KONOHMaNbHBIl 06pa3
U3 (HeT Cranum meaysy).

Bcaceigan ux ceit nyTem aubdyauA.
TPUGOB BHELIHee, OCYLIECTBAMOE BHEKNETONHbIM GEPMEHTaN.
10 TUnY NMTaHwA (PUGHI GbIBaIOT CanNpOdUTaNK, NapasuTamh 1

CMBHOHTaNM. I'pHGM BCTYNAIOT B CAMBHO3 C PACTEHMAMM, KOTOPSIE

3 fByx cnoes knetok:
HaPY)KHOTO - KTOACPMSI M BHYTPEHHErO - HTOACPMSL. [nA
GOABUINHCTBa BUA0B XaPaKTEPHa PAAKANbHAR CAMMETPMA.
TTUTAIOTCA KALEUHONONOCTHBIE MEKAMM BOAHSIMM HUBOTHSIMH.

yenosuii cpem:l asoiinoe onnopoTsapese, s pesyTare toroporo
o6pasyerca i (2w Ky
aHaoCnepN; peayKuMA ramemwm MyscKoli mmemq;m -
X KreTo) "
cs, 06pasyn
JKEHCKAJE FAMETOBT COCTOMT W3 8 KNETOK 3aPOABILIEBOTO MeLKa.
[DU3HAKN ABYAONLHLIX pacTeNuil
1. 33pOAbiL MMeeT 2 CEMARONH, NPOPACTaIOWME HAZ3EMHO, C 3
NIPOBOAAWIMMM iy KaMA.
2. JIUCT Ha Hepeuike C CeTJaTLIM WAN BETORWMMCA KHAKOBIHYEM.
3 cucrema cocrout us
VKOS, C KaMBYEM; BO (B/I03ME MPHCYTCTBYET NapeNxMMa; Kopa 1
cepauesma auddepeHUMpOBaHYI.
4. KopHesan cuCTema CTepHesas, 33pOAbIeBbli KOPEWOK
Pa3BMBIETCH B CAABHBIN KOPEHD.
5. KU3HEHHbIE GOPMSI ADEBECHbIE U TPABAHUCTSIE
6. LIBETOK MMEET YAC/IO JNEMENTOB, KpaTHOE 5 Wi 4.
Mpu3Haky oAoRONLHEIX pacTeHwik
1. 33poAbil € 0O/ CemARONEl, NPOPACTalowel NOA3eMHO, MMeeT
ABa T12BHBIX NPOBOAALIAX AV,

[
accoumaumn rpwﬁa C KODHAMM ACTEHU Ha3IBAETCA MAKODH3O
TpHB 0BPa3YeT HEXON BOKPYT UEHTPANIbHOM HaCTH KOPHA MA
MIPOHMKAET 6 TKAHM PACTEHWA, MO/Y43A OT PACTEHMA YI/IEBOAb! U
BUTaMMHBI W OBeCNeuBan ACPeso BOALLIOM NOBEPXHOCTbIO
Beaceianun 801, KpOMe 3T0r0, UG pacuienniser Genku
TIO4BEHHOTO FyMYCa /40 BMMHOKWCAOT 1 HaCTL WX OTARET PACTEHHIO,

c oM camsie

DEPMENTS! M NIO3TOMY MOTYT CYUECTBOBATH Ha asHbix cyBCTpaTax.
Hanpumep, Peniciltium 06pasyer 3enemyio wiu rony6yio naecens Ha
OuE, ChIOt KOME, X1EG, THUIOUIX NPOAYKTaX. FpiGbI-CanpOGHTS!

ccTema umeeT oaHo oTBepCTHE - poTOSOe, Yepes
KOTOPOE MU MON3AGET B KALIEUHHK M BbIGPACHIBAIOTCA HaPYXY
"

BLIACNUTENHbIE CHCTEMbI OTCYTCTBYIOT. JlbIXaHHE  BbACNENYE

KALEUHONONIOCTHEIX OGATAET B MOPAX W OKeaHax. K Hum OTHOCATCH
noAM! 1 Meay3bi. HeKOTopsie KWEOTHbIE Poaa MMAPa OGHTaIoT B
MpECHIX BOA0EMaX.

Hapyusii ¢/107 Tena rapsl (kToaepMa) 0BpasosaH KneTkam
HECKONLKAX THTIOB. CaMble MHOTOMMCAEHHBIE - 3TO SNUTENMANSHO-
myckynbHble (xomuo—my:xynwme) KAeTkw, cocTonuye u3 Tena u

061440 0BPasyiOT GONLUIOE KOMMYECTEO NerkiX ), cnocoBe
KOTOPbiE NI03BONAOT UM BLICTPO PACTIPOCTRAHATLCS. pearuposars Ha Dalﬂpamewn 3 BrewIHeit cpeas, oHm MmeroT
i woryr wnn i Bonocok n Kancyny,

Yauie N2Pa3TUPYIOT Ha PACTEHUSX, 4em Ha HHBOTHbIX. OBAMTaTHbIE
N1apaswTel, Kak NPABINO, He BLI3HIBAIOT TUBENK CBOMX X03R€B, @
aKYNLTATUBHbIE NaPA3HTS - HAOGOPOT, CANPOGHTHO KMBYT U Ha
MEpTabiX OCTaTKaX. K OB/IMTaTHIM 13pasuTam OTHOCATCA
MYSHUCTPOCAHEIE, PAABIMHHbIE U FONOBHEBBIE PHO:

Napa3MTH OBBINHO BuI3bIBAIOT rHL.

2. Tt Ge3 wepeuwsa, ¢ Wi ayrossim
C onaranwbIM OCHOBAHMEM. Pasmomenwe rpu60
3. cucrema cocrout us nykos;

KamGUiA OTCYTCTBYET; NapeHXMMa B0 Gro3me OTCYTCTBYET; KOpa W
CEPAUEBMHA HE MMEIOT HETKOH AnddepeHUMaunm.

4. KOpHeBan CCTeMa MONKOBATas, 3aPOAbILIESHII KOPELIOK PaHO
OTMADAET, 3AMEHARCH CUCTEMOR NPUAATOUHbIX KOPHEIA

5. Ku3HeHHbIE GOPMBI TPABAHHCTBIE, HEKOTOPbIE APEBECHbIE BOpMbI
BTOpHH.

wenn. Y
APOXIEBHIX PHGOB BETETATUBHOE PA3MHONEHME MPOHCKOAMT
[Le—

Becrionoe pasmHOXeHMe OCYWECTBARETCA CIopanK, oM NPOpaCTaloT
5 TDYONKY, U3 KOTOPOW PasBBaETCs MuLeni

1107080/ NPOLECE COLTONT B CAAHMM MYMKCHAX M HEHCKIX rameT. Y
HUBLIAX TPUGOB FaMETbI MOZBHMHbI U MOTYT o

BHYTPM KOTOPOIi HAXOAUTCA BBEPHYTAR AIHHAR CTPEKATENBHAR HATS,
CIpeKaTeNbHbIe KAETKA NIOCTORKHO NOMONHAIOTCA 32 cuer
MIDOMENYTOUHIX KNETOK, AIOUMX HANANO HOBLIM KAETKaM. U3
IKTOAEPMEI 0BPA3YIOTCH HEPBHIE KAETKH (HEPOHS) € ATMHHbIMM
‘OTPOCTKaMM, KOTOPbIMY OHY CORAUHAIOTCH APYT C APYFOM, OBPasY
HepaHyio cucTemy Auddy3Horo (ceuaroro) Tuna
104 C/l0eM KAETOK IKTOAEPMSI PACTIONAralOTCA BasanbHble
MNCTHHKM 13 MEKKNETONHOTO BelecTsa (Mesornes). MMoA HiM
PACMONOKEH BTOPOVi CNOJi KACTOK -3HTOAEPMA, BHICTNAIOWIAR
om— Ocostas macca -
70 MATEMANLHO-MYCKYILHbIE KNETKM, OTPOCTKM KOTOPSIX
PACNONOKENbI 3 NONEpeuHOM HANPaBReHHY. PaBOTa MYCKYbHEIX
‘OTPOCTHOB IKTOAEPMANLHEIX 1 IHTOAPMANLHBIX KNETOK COTNACYETCh
i i, U BMECTE OHM MOTYT BbITATHBATS MAM COKPALIAT




Teno nonwuna, & paskbie CTOpOHLL.
MYCKYBHbIE KNETKM SHTOAEPMBI HECYT HECKONKO AVIMHHLIX
KTYTUKOB 1 CIOCOBHbI 06Pa30BsIBaTS NCEBAOMOAMN ANA 33XBaTS
AMLEBbIX HACTAL. MEXAY STUAH KETKaMU Pa3BPOCaNb KenesucTbie

2392 CHGOHa: HILKHWTE M BEDXHIR Mepes HILKHMTE BB0AHOM CUBOH
B0 MOCTYNAET B MAHTUIHYIO MONOCTS U OMBIBAET KaGPbi. C BOACH
MIPUHOCATCA OCTATKA OPFAHMKN, KOTOPblE OTOWABTPOBLIBAIOTCA B POT
1 MONAAAIOT 6 HENYAOK M KAWENHAK. OTOWNLTROBANNaR 60A2

Knek, crocobbie
Muiesapese WaeT 8 452 3Tana. MoNOCTHO MHileBapeHMe
npoTeKaeT Ha kuwesHoi nonocTw. o AeicTsnem
MULIEBIPATEAHbIX CEKPETOB IKENEIUCTBIX KNETOK OBpa3YIoTCA
menkve 3
NIPOXOAMT BHYTPH SNUTENMANLHO-MYCKYLHbIX KAETOK. He
nepesapeHHas LA BIGPACHIEAETCA Hepes por.

Pa3MHOKAIOTCR KMUIHHONONOCTHBIE GECTIONbIM NyTem -
FIOYKOBAHMEN 1 NONOBBIM, C GOPMUPOBAHHEM NIONOBBIX KACTOK. Tak,
B U3MUGAX HIKHUX BETOMEK KONOHMI IOAMNOB HAXOAATCA
6RACTOCTANNM, OT KOTOPHIX OTIONKOBLIBAIOTCH HEBONbLIME
NOABHIKHLIE M Y3l - CBOGOAHOMMBYULEE NIGBaI0ULEE NOKONEHHE.
Meay3si 06eCrewmaaioT paccene e KMBOTHLIX M COCOGHS!
Pa3MHOKATSCA NIOA0BbIM NyTem. Takm 0GPa3om, y PasHbiX BMA0B
KAWESHOMONIOCTHBIX MPOMCXOAMT HepeAOBaHHe NOKOA W NoAMTb!
- 6ecnofoe NIOKO/eHMe, PASMHOKAIOUIEECA BEreTaTHBHO, Meay3bi
1071080 NOKOAeHHe, BbIPABATLIBAIOLLEE NON0BbIE KNETHN.

o 2 pr—

Pa3BNBAIOTCA MANEHLKIE IUNMHKN C PECHUNKANH, KOTOPbIE OCeaaoT
Ha [IHO W NIPeBpaLIAIoTCs B NOAOB.

Tun Kpyrnie uepen
K Ty OTHOCATCA HECKONBKO KAGCCOB, 8 TOM YMCAE Cambil

MHOTOuMCREHHbI Knace HemaToa, ik coBCTaeHHo Kpyrbie uepsi.

OHY OGMTaIOT B MOPAX, MIPECHLIX BOAOEMAX, 11045, B OPFaHMIMaX
KMBOTHbIX, B TKaHAX PaCTeHH. M38eCTHO 0K010 12 000 81A0E.
Teno X BEPETEHO0GPAZHOE, OKPYTAOE 3 MONEPENHOM CeNEHMW; ¢
Ha nepenvem Koue
Tena paCroNOKEH POT, OKPYKEHHBITA rY6aMM C COCONKaMM, 3 Ha
324HeM - aHaNLHOE OTBEPCTHE. CTeHKa Tena HeMaToA 06pasosaHa
KOKHO-MYCKY HbIM MEWKOM, COCTORLEM U3 KYTHKY/IbI, TTIOAEPMbI
U 0AHOTO C10A MbiLu, KyTuKyna - NAOTHaR, 060n04Ka; rMNOAEPMa -
wnerku, 4 sanmkamn.
MBilieHbie BOMI0KHa NPOAOAbHbIE. BHYTDM KOKHO-MYCKYIBHOTO
MewKa — NepBUHaA MONOCTS Tena Ge3 CcoBCTseHHOl
NUTENUANLHO BHICTANKN, 3aMONHENHAA HHAKOCTBIO,
i1 yHKLMM TpaHCOPTA sewects u
MIPOAYKTOB MeTaBonaMa. MTMILEBIPHTENLHaA CHCTEMa KPYTAbIX
epBeli - CKBOIHaR TPYGKa; NORBNEHHE AHANBHOTO OTBEPCTUA

861800 CubOH. Y
MOAIOCKOS XOPOLIO Pa38HTa nevs, depMeNT KOTOpOH NonasaIT
B XENYAOK 1 YHACTBYIOT B NWLIEBapeHHM.

POUCKORAT 8 MaTHNOf oo™ Can, ka3 amecre ¢ scnw

4epes HKHMI CGOH NONaAAIOT CrepMaToIoNb. U3 A

Pa3BUBIETCA NMAMHKE C ABYCTBOPNATON 3y6aTOl pakuamuu.

Pa3BATUE MAMHKM MIDOMCKOAWT Ha IABPAX WM KOe PBIG. /MK
Ha pei6ax, noctenenHo & monozoro

MoATIoCKa. Takim 06Pa3om, pbisi CrOCOBCTBYIOT pacceneHio

Ma/IONO/BIKHbIX ABYCTBOPHATHIX MONIOCKOS.

T0N0BOHOTMe - KaNbMaD, OCLMAHOTM - HanGonee

BLICOKOOPTaHHIOBaHbIE MOMIOCKN

Tun Ynenmcronorme
UNeHUCTOHOMME - Caman GO/IbLIAR FpYNNa KHUBOTHS!

CBEPHYTOrO 8 CUpans. Yewy/iki Ha KPLILAX U TEAE HACEKOMOTO -
370 BWAOMIMEHEHHBIE XHTUHOBLIE BONOCKH, HACTO PA3ANIHO.
‘OkpaweHHble. B 06pa30BaHMM XOBOTKA NPHHUMAIOT YSacTHe HIKHME
HEAIOCT W HINKHAR TYGa Ga6ONKM, BEPXHUX HeAIOCTe Y Hee HeT.
PassuTe " -
TYCHMLLLI MMEIOT BITAHYTOE WIEHVCTOR TeNo, rbI3YULMiA POTOBO/
annapar, 80 prY,
CeKpeT, 33CTHIBaIOWMIA Ha BO3AYXE B WenKoBbie HTH. MepeasuraeTca
TYCEHHLA C NOMOLIbI0 NIOKHOHOMKEK, BOOPYKEHHbIX KPIOSOUKAMM.
rycenn nuTaiorcs i

e
OTpAA AsyKpbinbie. K OTPRAY OTHOCATCA KOMAPS, KOMHATHbIE MYXH,
‘CRENHiM, 080/, MOWIKH, MOCKNTLI. O WIEIOT N0 OO/ Nape
1EPENOHITHIX KPbIbEB, KOTIOUE-COCYLME WM AMKYLIE POTOBbIE
Opranss, HEBOMLUIME NPAAATKH - MYAKANbLA. HACHHTHIBAIOT OKOO
150 000 808 AsyKPBINBiX.

KOMHATHast Myxa - NpeACTaBuTe b OTpAAa [1ByKpbInbie, MHTAeTCH
e e IPOAYKTaMM, 4TO  HenOBeK, M OTEpOCamH. PoT0B0/
aNNapaTy MyxM AVKYLLETO TAN3, COCTONT M3 MATKOTO X0BOTKA

Haluy nnaery. Ero NpeACTaBHTENM OCBOWM BCe CPel KM3HM: Cylly,
MOPA MpeCHbie BOA0EMSI, B03AYILHOE MPOCTPAHCTBO. MX MOMHO
BCTPETHITL BO BCEX FEOTPAGHYECKYX WHPOTaX. 10 PasHBIM AGHHbIM,
TN HACHHTIBAET OT 1,5 40 4 MM BUA0S.
Te10 47IEHUCTOHOTUX NIOKPBITO NIOTHbIM XATHHOBbIM NIOKPOBOM,
KOTOPbili ABAAETCA UK HAPYKHBIM CKENETOM. KOHEUHOCTH WAeHHCTbiE,
TIOABHAKHO COBAMHEHbI C TYOBULIEM. TaK KaK XMTHHOBBI NIOKDOB He
PACTAMMAM, POCT YIEHICTOHOTHX COMPOBOXAETCA MHBKOT
(NepHOAUHECKYM CPOCOM XHTHHOBOTO NOKPOBa). Mt
NIPe/ACTABACHb NySKAMH IOMEPESHO-TIONOCATbIX BONOKOH

cncrema Hasemubie

HiKHeH TyGbi). Myxa cpirusaeT Ha nuuy
NULLEBADUTE KA COK, 3 3aTEM CAMIbIEAET ero. PasBuTHE MyXM
npoXoAUT ¢ noHuM P

KOCTHbiE pbiGbi Pa3aensHONOnbI. Y Camok - NapHbIe AMIHUKH, y
CamUOB - NapHble CemeHHMKM. ONIOACTBOPEHHE, Kak MPABHAO,
HapyHoe. MIPOLIECC METaHVA MKPbl Y CEMEHHOF HHAKOCTH B BOAY
Ha3bIBaeTCH HEpECToM. BbiLieAWHE U3 ONNOAOTEOPEHHOM UKPHHKA
MUMHKH, CHANANA TATAIOTCA 3 CHET HENTONHOTO MeLUKa, a 3aTem -
‘OHOKNIETONHBIMM BOROPOCNAMM W NpOCTE MMM MlpeTepnes pag
U3MEHEHWH, NMIMHKA NPESPAILAETCA B MA/IbK3, TENIO KOTOPOTO
MOKPLITO Hewyeii.

K knaccy Kocrusie puiGil oHocaTca

1. OceTpoBbie. [L15 HitX XapaKTEDEH XPALIEBO/i CKENET, Teno NOKPHITO
NATHIO PAAAMM KPYHBIX KOCTHBIX NNACTHH. TTDEACTaBUTENH: OCETPbI,
enyrw, crepnaay u ap;
2

moryT asiats soae
KHCAOPOAOM W aTMOCHEPHbIM BO3AYXOM, /13 HerO Y HitK UMEIOTCA
Tk - [OMONOTM N1BATEBHOTO NY3LIPA, XOPAA COXPAHAETEA B
TeueHwe BCeli H3HM. ABCTDANMICKUT POFO3YG M adpUKAHCKAT
HewyiaTHMK,

3. Kucrenepbie pbiBb. 13 COBpemMEHHLIX KCTENEpbIX HIBECTHa
MGTAMEPUA. CKE/IET COCTONT 5 OCHOBHOM U3 XPALLA, COXPAHMAACh 1
X0paa. flnabatensHbili Ny3bipb pasewr raGo.

4. KocThereie pei6bi 0613210T PasEHTLIM KOCTHbIM CKENeTom.

6671070 UBETS, PAIBMBAIOTCA B THIOLLUK OPTEHHIECKWX OCTATKaX,
BIUTHIBaA PACTEOPEHHbIE MUTATEbHbIE BEWECTBA BCem Tenom.
KaXzaan 13 HiX GbICTPO PaCTeT W NPEBpaLiaeTca s KyKoKY, 3
KOTOpO BbineTaET MyKa.

OTpAA MepenoHyaToKpbiAbie. K OTPAAY OTHOCATCA WM, M4enbi,
OCbI, MYPaBLH, HaE3AHUKN. OHM UMEIOT ABE NapbI MPO3PANHbIX
NIEPENOHHATIX KPHINLEB, TPBISYLIMTE WAV AWKYWLMH POTOBO/ annapar.
¥ CaMOK Ha KOHE GpIowKa ecTb AUEKTAA, KOTOPBIA Y M4 1
LiMenelt BUAOUIMEHEH B KANO, U NPOTOK & ALOBATLIMM KENe3amH.

nococessie,
KapnooGpasHble, Tpeckosbie (Hasara, NKWa) 1 4p.

Knacc Xpawestie poist

K Knaccy Xpaujessie poiGsi OTHOCATCA IPE/ACTaBUTeM OTPAAOB aKyn U
CKATOB. OHM MMEIOT XPALLIEBOH CKAET. IKaBEpHLIX KDBILIEK HeT, a C
KaWAOH CTOPOHbI TeNta OTKPLIBAIOTCA HApYXKY 5-7 aGepHbix wenei,

Knace Jemuosoaubie (Amdu6uu]
370 BOAHO-HA3EMHbIE IKMBOTHBIE. OHiM UMEIOT ABE Napbi
KOHEUHOCTEH, COCTORLINX U3 TPEX OTAEN0S.

BT NETKAWA Wi TPaXERMM,
B0aHbIX - HaGpami.

Knace PakooGpasibie

B OCHOBHOM OBHTATE/ CONeHIX 1 MPECHbX BOA0EMO8. HeGonsuioe
4MCNO NpeACTaBHTENl STOMO KAACCA OBMTAET Ha Cylie,
YBGMHEHHBIX MECTaX (MOKPHL).

Otpra flecaTamorvie pakw. MpeactasuTens - peunoli pak, o6wraeT &
Teno paka
COCTOWT U3 TPEX OTAG0B: 10708, TPY/AN  GPIOWKA. Bee CermenTs!
Tena HECYT KOHEUHOCTH. KOMWIECTBO KOHRNHOCTEl! PEUHOTO paka
AOCTATaET 19 Nap. BCe O FOMOAOTAKbI APYT ADYTY 1 NapanoaMsM
KOTLHEUOD, HECMOTPA Ha PAINAA 0 BHINONHAEMIX GYHKLUX.

nmeTch ® 3somoumm,
npouece Aoixanvie y

CBOGOAHOKMBY X HepBeli OCYLECTBNAETCA Hepes KyTuKyY,
pau, KaK npasuno, GHbie OpraH3mbi.

paka wecer - aHTeHHY bl - Opranbl
CBoMHAR ML SHTEHHI - OPFEH) OCAS2NHA H €U 3 s
KOHEUHOCTEHH, GOPMAPYIOLLYIX POTOBO/ annapar. 370 napa BepxHix
HenOCTeft 12 napsi M. B (pyAHOM OTAEAE 3 napbi

HepaHan CACTema 06pa08aa raHAHem U ASYMA
craonamn, poei).
HetaTo i - pa3AeAbHONONbIE KUBOTHBIE C TYG4aTbIMM ON0BBIMA
ene3amu. OnNOAOTROPeHHe BHyTPEHHee. PasBHTUE C
NpeBpaLIEHyEN BKAIONGET CTaAMIO MMHMHKA. 13 FILLa BbIXOMT
MUKDOCKONMECKWI YEPBRHOK, Y KOTOPOTO HET N0N0B0/ CHCTEMb! 1
HeAOPa3BMTHI APYTHE CHCTEN. Y CBOBOANO MABYLLYX HEMATOR
MHUHKIA W B3POCTIE 0COGH OGHTAIOT B OAHX 1 TEX e YCHOBMAX.
M1pe/CTaBUT b NAa3UTOS - UENOBENECKaR, ACKAPHAA - HUBET B
TOHKOM KHLIEUHMKE YenoBeKa. Ee POT OKDYkeH TPeNs ryBam,
KOTODLIMY ACKADUAG JAXBATLIBAET NALLY. Henosex MoMeT
3apaIMTCA ACKAPWAOT HEPE3 HEMBITBIE OBOLM 1 GPYKTEI,
3arPA3HEHHLIE ALIAMY 1APASMTOB. V3 AU BBIXOAUT AMANHKA, OHa
GHE/ADASTCA B CTEHKM KULLIENHMKA U NON3/AAET 6 KPOBS, 3 3aTeM &
Merkite. C MOKPOTOM NAHHK OTYGPKWBAETCA B FNIOTKY, 3 3aTEM ONATE
[y ——" 80 83p0CN0T0

1apasuTUIECKiE 4EPBH OCTPULbI IABYT B TONCTOM KiWeuHUKe
4EN0BEKa. CaMM OCTPHLL OTKABABIERIOT AL HOUBIO Ha KOWY BOKPYT
33/HENPOXOAHOTO OTBEPCTU, UTO BI3blBAET YA,

Tun Koneuarste uept
HacuwTbisaeT oK. 7 000 81408, 370 OGTaTENM BOAOENMOB M NOYBbI
BKniodaer 3 knacca
* Manouetusossie,
* MHoroueruHkosie,
* Nusskon
Knace (onuroxersi). Knacca
ABNAETCA AOKAEB0/ HepBb. TENO HEPBA CrMEHTUPOBANO, WCHO
KON AOXOAUT A0 HECKONLKHX ACCATKOS. B Nlepe el YacT Tena
HaXOAUTCA YTONLLIEHHE W MIORCOK, Ha GPIOWHOM U GOKOBLIX CTOPOHaX
Tena - YTIPYTHe 1 KOPOTKME WIETUHKH, C WX IOMOUSIO YepBb
NPOABHTAETCA B N04BE 110 N0BEPXHOCTA 3emn. M1OKPOBS
IPEACTaBAEHb KOHO-MYCKYALHbIM MeLKoM, COCTORLM 43 Thex
cnoes. KyTuKyna, noa Heii
O, BHyTPM KOMHO-MYCHYTLHOTO MeLLIKa HAXOAMTCA BTOPIHGH
O/10CTb Tena (UenoM), Pa3AeNEHHAR Ha OTANbHBIE KaMePbI

cermentos. Muraiorca PBM THMIOLIMMN
ocTaTKamu pacrenmi. MIMia BMECTe C 3ar/I0NeHHO/ Semneii
NONBAGET & NMLIEBOA, 3aTeM B 306 U MYCKYAMCTLI HENYAOK, B Hem
0Ha NIEETUPAETCA U MOCTYNAET B CPRAHIOID KAIKY e

noa aeiicravem

WTaTe nHbie BEUIECTS3 BCACHIBAIOTCR 8 KPOBS H PASHOCKTCA €10 N0
acemy Teny. ocTaTkm ¢ semnéit
HapyKy UEPe3 aHaNbHOE OTBEPCTE. JIbILLIAT YEpBb YEpes BRaKHYIO
KOY, 8 KOTOPO/ HEXOMTCA TYCTaR CETb KPOBEHOCHSIX KAMWNIADOE.
KPOBEHOCHIR CUCTEMa Y AOKAEBO0 HEPBA JaMKHYTaR W COCTONT 13

# NOBHOCAT Ny KO PTY) 5 nap.
XORMRbHLIX HOT. (Tepan N3P XOBWTLHbIX HOT PASBATA SHIHATENEHO
CHnbHeE 1 CHABHKeNa GONbUMMA KIEWHAMM (32XBATLIBAIOT ALY 1
uamensaior ee).

Paku scenabl. TTMLLG NONAAAET 8 NEPEHIONO KALIKY, COCTORLLYIO 13

Otaens nepespux

nvena. ee
Bpemen. V13 Cex nien y MeaoHoCHoi HanGonee croHoe
noBeAeHHe. OBUIECTE0 MeAOHOCHSIX M9en BKIOH3ET TPM FpyNI
ocoGeit

* camox (matok wnu uapuu), dyumio

* nnevo,
* npeannesve,
* kucs.

 paccenenus:
* CaMUOB (TPYTHT), YMACTBYIOLIMX TONBKO B PasmHOMeHIM;

* paBoumx 0coGeit, KOTOPbIR BLINOAHAIT Bee PaGoTel, N0 yxoAY 3a
FHE3/A0M, UaPHUE/ U NOTOMCTBOM, CGOPY HEKTapa U MbibUbI M .4

Otpent 3w
* Geapo,

* ronens,

* crona.

KWCTb 1 CTONa 3aKaHYMBAIOTCA Na/bUami. PaSMHOKEHME 1 passuTHe

Muena umeet Gonbuyio, ronosy
7123aM¥ N0 GOKaM M TPEMA NPOCTLIMM FNA3KAMM MEWAY HIMM
CNePeAV OTXORT AHHHbIE U3OTHYTLIE YCHKY - OpraHbl OCAIaHUS.
F733a N4e Pa3AMHAIOT KETLI M CAHMI UBET3, 3 TaKKe
YATpaGHOnETOBbE Ayk. KpaCHII UBET A1 HUX HEBHAUN
Tpbi3yLe BEPXHUE YEIOCTH MCNONL3YIOTCA NHENOT A1
PasmAHaHWA 1 0BPaGOTKM BOCKa NPH MOCTPOIAKE COT. HIKHMMM
HMIOCTAMA W A/IMHHOF HiKHe TYBOTi Nuena cru3bisaet  cocet
HeKTap, KOTOPBfi, NONas 6 306 e,

€8R33HO C BOAHON CPEAO. 3emHOBOAHbIE -
XO/IOHOKDOBHbIE KHBOTHSIE, MHTEHCUEHOCTS OGMEHa BELLIECTB Y HI
33BUCHT OT TEMNEPaTYPLI OKPYXaKOWE Cpeb.

Orpan Becxsocrie semtoBoAHbIE

K OTPAAY OTHOGAT AATYUIEK W aG. UX Te10 KOPOTKOE U WHPOKOE,
B3POCAbIX POPM HET XBOCTA. 3a/AHHE KOHEUHOCTA ATHHHEE NEpeaHNX
1 GOnee pasBNTHI, T.K. CAYKAT V1A OTTAAKMEAHMA NDH NPLIKKEX 1
naBaHmM. Mexay MabLaM M 33HMX KOHENHOCTeIH cT

nepenonu. Teno Ha ronosy u

306HbiX enes. O6PAGOTaHHbIl HEKTaP N4eNbl NOMELLAIOT B AUEiKH,
A€ OH NPeBpaLIALTCA & Mea: KoHEUHOCTH et

TynoBuue. Lilen He bipasena. Ha yToNIEHHOM ronoBe
o3y

277 CBOPa NbiNbU! W NOCTROMKM AYEEK U3 BOCKa.

Ao, € potosoii nonocrsio. Yepes
HiAX DU SbIXaHUM BO3AYX NON3AAET & POT, 3 3aTem & ferkie. [1asa
crabmens! sexamn. Nosaaw 113

Opraii CAYXa, COCTOAUIME W3 CPRANETO YXa, 3aKPBITOrD GapabanHoit
NPEOHKOF, 1 BHYTPEHHEO YXa — CAYXOBOT Y/UTKM, 8 KOTOPOH

MLeB0Aa 1 KenyaKa. pHp: Hacexomsie w3 oTpAAA HyK, Wik

) KoTopBIe MMeloT nap) wnapy
anansHbim oTBEpCTHEM, 33/4HUK MATKWX NEPENOHYATBIX KPBUTbES. 10 XapaKTepy NUTaHWA
Oprabi AbIXaHWA paKa - KABDHI PACTIONOHEHSI N0 GOKaM CPeaM HUX PA3AMNAIOT XHLIHNKO (60KbH KOPOBKM), .
FONOBOTPYAW, OHM NPOHU3AHSI KDOBEHOCHbIMM COCYAaMM. 3aech ocrakos (i

POUCKOAWT ra3006MeH.
KposeocHan cucrema paka HesamkwyTas. Hepswan cuctema
06pa308aHa OKOOT/IOTOUHIM KONLUOM 1 GPIOWHO/ HEpBHOT
uenouKoii.
Paki pasgensHoNoNLI. ONNOAOTBOpeHMe BHyTPeHHee. [1A B8eneHwn
ION0BLIX NPOAYKTOB CaMUs! MCMONb3YIOT CIeUMaNLHbIE HOXKH,
a Gpowke. Camyt

ONNOACTEOPEHHbIE A2 IUMOT, @ B HAANE /1ETa U3 AMIL BHIXOAAT

ik,

P
Knace MaykooBpastisie
K

HazemH Avwaux
TRSKEAW 1 1O AN Teno WX cocTouT 13 r01080rPYAM
., OAHAKO Y CKOPI Teno Gonee

pacwieneno, a y Kneuseii Teno cauTHoe. Ha ron0BorpyAK
PACNONOMeHSI YETbIPE Naphi NPOCTIX 1133, POTOBLIE OpraHs!
(xenuueper M KOHEUHOCTH. YUK

W PACTUTEbHORHBIX KYKOB (XPYLLM, KOROPACKWTH Ky 1 AD.).
KYSHEMMKW, Capana, MeABEAKH, OTHOCAIMECA K OTPAAY
TIpAMOKPLINBIE, MMTAIOTCA PACTEHMAMM NP OMOU TPbISYUIETO
potosoro annapara.

LMpOKO M3BECTHbI HACEKOMbIE U3 OTPAZA KnoMbI
(110RYECTKOKDBINLIE), MHOTVE U3 KOTOPBIX RBIOTCA BEAUTENAMA
/X paCTeNWH, T.K. AMTAIOTEA WX CORaMM. Knon MocTensHbii nuTaeTcn
KpoBb0 Yenosexa.

Xopaossie
117 XMBOTHBIX Tvna XOPAOBLIE XaPAKTEPHSI CAEAYIOLME NPUSHAKM:
*y BCeX B IMGPHOHANLHOM MEPHOAE 3AKNIALIBIETCH BHYTPRHHMI
COBAUHHTERbHOTKaNHbIF OCEBOT CHEAeT - XOPAR;

* HepBHaA CUCTEMa UMEET GOpIMY TPYGKM 1 PACTONONeNa Hal
XOPAO¥, Y H3LUMX (NaHUETHAK) OHa COXPAHAETCA, Y BbICLIX

POTOBBIE OPFaHb CHAGAKEHbI OCTPLIMIM, 3aTHYTHIMM BHU3 KOTOTKAMM, Y
KOHUa KOTOPbIX OTKPLIBAIOTCA NPOTOKM AAOBUTBIX Henes. YeniocT
CAYAT A1 YMEPUIBAEH YA EPTBbI U 3aUTH, BTOPAR N1apa POTOBbIX
- cnywut ann "
HOBOpaMB3HAR HEPTEM 80 BpEMA e
YeTbipe apbi SAEHNCTLIX XOAMAbHbIX HOT MOKPBITE!
4YBCTBUTEIbHEIMY BOOCKaNI
Mayku, HAPAAY € GaNaHTaMH, CEHOKOCUaAMM, CKOPIMOHaMM 1
KNewamy, OTHOCATCA K Knaccy MaykooBpasHsie U COCTABNAIOT 0ANH
3 HauGonee OBWIMPHEIX er0 OTPAAOE. M38ECTHO NpUMEPHO 20 000
B0 NayKos.
[leTanu CTpoeH WA nayKa-KpECToBMKa. EPIOLIKO 1ayKoB KpyiHee ux
FOn0BbI U PYAN. Ha 33AHEM KOHUE GPIOWKa PacnonoNKeH!
NayTUHHBIE GOPOAABKM, B KOTOPSIX OTKPHIBAIOTCA NAYTHKHbIE
KeNe3bi. BblAENARMOR UMM BELIECTEO TBEPACET Ha BO3AYXE 1
06pasyeT MPosHbIE 1 INACTHHHbIE NaYTUHHbIE HATW, KOTOPbIE
UCOAB3YIOTCA 1A M3FOTOB/IEHMA OBINX CeTei M KOKOHOB AN
OTKABAKM AL, TTMILEBAPEHUE Y N1aYKOB HGCTUSHO HAPYAKHOE. O
BNPLICKABAIOT NULIEBAPUTENHEIE GEPMENTEI B KEPTBY 1 Uepes
HEKOTOPOE BPeN BbICACHIBAIOT COACPIUMOR, OCTABNAR TENECHYIO
0607104KY. IWTaIOTCA HaceKOMbIMM. KULIEHHK nayKos

6prowmoro u 3

i cocygamh. Py
KOMbLEBbIX COCYA0B, PACTIONOKEHHEIX BOKPYT NMLEBOAR, NOCTORKHO.
NY/ILCHPYIOT, UCNONHAR PONb CepAUA. OT FNaBHBIX U KONBUEBLIX
COCYA0B OTXOAAT GOKOBbIR BeTBH, 06pazyIoUIe YCTYI CeTb
KanuANAPOB. B KX KDOBb TEHET OHeHb MeAIEHHO, 61ar0AaPA Hemy
YCNeBaeT NPOU3OTH OGMeH BeeCTs 1 ra3006MeH.

K MTaHMI0 KUAKOT MMLER, MeNeHOSHBIE BbIpOCT
OTKPHIBAETCH B CPEAHIOND KULUKY.

B ALIXGTENLHOM CUCTEME PA3BHTLI W TPAXEW, W NETOUHbIE MELIKN
KPpoBeHOCHaR CHCTema CXOa C TaKoBO/ paKa. B HEpBHOT cuCTeme
MIPOC/IEKHBIETCH KOHUEHTPAUNA HEPBHOTO ANNAPaTa: CAMBUIMECA
FGHTAMA FONOBB 1 TPYAM OBPA3YIOT MO3T; CIMBLUMECH FaHTMM
6PIOLINON HEPBHOT LEMoHKH - GPIOWIHOT rar/

Mayki - Pa34ENLHONOLIE KUBOTHbIE. CAMKM KpYTHEE CaMLLOS.

XapakTepHa ® ek
YTPadeHHOf wacTh Tena.
Knace (nonuxersi). K

PaSHOOBPASHBIE YCPEH, OSMTAOULNE B MOPAX. HanpHIME, Hepenaa,
KOTOPaA UMEET YAAMHENHOE, NIOKPHITOE WIETHHKAMM TeN0 W BeaeT
ROHHbIi 0623 13+, MOPCKHE MHOTOUIETHKOBbIE YepEM

A vapyxHoe

. Aiiva 8 koKowe.
PassuTie Ges meTamoppo3a. Metamopdo3 xapakTepeH, Hanpumep,
ana o1pARa Kneun.

Knace Hacexomsie
v wanbonee
Masecrio no 2:4 mnw oaos.

V3 Aiilia BLIXOANT MMWHKA, 13BI0UAA B TOAULE BOAbI C NOMOLSIO
pecHisex - Tpoxodopa.

Knace Nusekn, X

NUTaIOILMECA KPOBLIO. IMEIOT MEAULMHCKOE JHadEHNE.

Tun Monniocku
TUN MO/IOCKM BKIIIOMAET TP KNACCa: MEANEHHO NON3IoUIME YAMTKI
"

NOABIKHbIE F0R0BOHOTVE. TUn HACHMTHIBaET 0K/ 130 000 BHAVE.
Ha/4we 3aHTHOT PRKOBHHS, MEXBHHSMOB HaPYKHOTO
GHYTPEHHETO ONIOZOTBOPEHWR, NerKMK 1 HaBP 03800
MOAAIOCKaM 33BOEBATb Kal CYWY, TaK # BOAY. Y NOABMNHbIX

BObUMHCTBO HACEKOMbIX OGMTAET Ha CYue, HEKOTOPblE — B
MIPECHbIX BOAOEMAX. BONBUIMHCTBO MIETaET, UMeR OAHY AN ABE Napbi
KpbiNbes. BCE HaCEKOMbIE AbILIAT TPAXEAMM,
Teno HaceKOMBiX COCTOWT W3 r0N0BL, TpYAM 1 GpiowKa. Ha ronose
PACNONONEHa Napa WIEHHCTBIX PASAHHLIX 110 GOPME YCUKOB
(cAMeK), NPOCTbIE WAW CIOKHbIE 1333 M NOABWKHbIE POTOBbIE
NIPMAATKH. B S3BUCUMOCTY OT POTOBOTO ANNMAPaTa HACEKOMBIX ACAAT
Ha 48e rpyNNbi: (pbi3yUvie (MaHAUBYAADHbIE) W Cocyue
(xoBotkosie)!
TPYAHOM OTAEN BKAONAET TpW CermenTa: nepeaHerpyay,
CPeAHErpYAL 33AHErpYAb. [1Be Mapbi KPHLLES HaCEKOMbIX

Ha cpepve- aw. Yucno

MeLaI0LaR NP ABIKEHMH,
Tefo MO/IOCKOB MATKOE HEpaCAeHeHHO., Y 6ONbWMHCTEa
NOApa3AENAETCA Ha 0n0BY, TYROBMULE U HOTY. IOA PaKOBUHOT
HaXOAUTCA KOXHAA CKAGAKA - MaHTHR. KPOBEHOCHAR CHCTeMa
HE3aMKHYTaR, KpOBb BBINMBAETCA B NOIOCTH Tena (nakyHsi).
KanuanspHan cers yrpasena.

OpraHsi AbIXaHMA Y GO/bWMHCTEE BOAHbIX MOMIOCKOS
NpeACTaBneHb Habpatk. Hasemsie opMB ALILIAT C IOMOUS0
7€TKOrO. BLIACAMTENHAR CHCTEMA UMEET CTPOEHHE, CKOAHOE
KONBYaTsIMK YepBAMM. HEPBHaA CUCTEMa Y3/10B0F0 T, HepoHbie:
Y37, PACTIONOIEHSI B PaZHbIX OTACARX Tena: F0n0Be, Hore,
TY/I0BMLE 1 COEAMHEHHLIX MEWAY OB/t HEpBHLIMK CTBONaMH.
OpraHsi 4YBCTE Y MOMTIOCKOB PA3HOOGPE3HBIE 1 HACTO CIOKHO
YCTpoeHbI

BOGLIMHETAO MOANIOCKOB PA3ALNBHONOAb, HO €CTb M
repMadpOATLI. ONIOAOTBOPEHNE Y MHOTUX BHyTpeHHee. PasuThe

073 70 11. Ha ceermentax
PACNONOKeHSI, ALIXaNbUA - OTBEPCTHA, YEPe3 KOTOpbIE B03AYX
NION3A3ET 8 Taxew. /16IXa/bLIA MOTYT OTKPLIBATLCA W 3aKPHIBATLCH,
PeryIMpYR nOCTyAeHMe B03AYXa B TPaXew
TMeBaPATENL b TPAKT BKAIOYAET POT, CAOTKY, NMUEBOA, 306,
ey A0K 1 KuwKy. Ki csoboano
LMPKYIMPYET 8 MONOCTH Tena, OMBIBaR TaHM 1 Oprak. Cepaue
NIPEACTABARET POGOTi TPYEGHY CO CAENO 3AMKHYTIM 33/4HHM KOHLOM U
OTKPBITLIM Nepe MM, Ha GOKOBbiX MOBEPKHOCTAX CEpAUA MMEIOTCR
MapHbie oTeepcTs- 6c-Tuw. Bbigenenme ®

peuentopsi. B cpeaHem yxe pacnonomena
O/4Ha CYXOBA KOCTONKA, MHOTOKPATHO YCUAMBAIOLIAR 36YK.
CeneT umeer 6 oTaenos:

wepen,

110380HONHHK,

N0AC Nepe X KoHeuHoCTelH,

NIOAC 33/3HUX KOHeuHOCTe,

nepepme KoHesHoCTH,

. 333HUE KOHESHOCTH.

MlopBHHbIE KOCTH CKeneTa counenenbl cycrasamu. Mo3roan Hacts
epena ManeHLKas, 4To FOBOPHT 0 CAAGOM Pa3BATM MO3T.
TI0380HOUHMK KOPOTKWA 1 COCTOUT U3 WIEHOTO, TYAOBMILHOTO,
KPECTI0BOTO 1 XBOCTOBOT OTAeN0S. Lelikbili 1 KPECTORbIF OTAENLI
UMEIOT BCET0 10 OAHOMY NIO3BOHKY, 4TO MO3BONAET HHBOTHEIM
HEMHOO OnIyCKaTh 10108Y. T10ACa KOHESHOCTeH CAHT AT

oW e

e
NOABUKHOCTH. B COCTAR NOACA NEPEAHIX KOHEUHOCTEl BXOAAT
K7IONULZ, BOPOHLA KOCTL 1 NapHBIE AONATKM, Ta308bIH MOAC
Pe/CTaBACH TPeNA MapaNM 371EMENTOB: NIOAS3AOWINOR, N0GKOBOM 1

* N0A X0p/AO# PacnonokeHa ANGHEPEHT LMPOBAHHAA KUWKA,
pr

NepeHMi F0TOuHBI OTAeN, MUUIESAPHTENBHON CUCTEMs UNeeT
PUAOTEHUHECKYIO CBA3b C ALIXATENBHOM CHCTEMO.

HaviheHee opranK30BaHHIi NPEACTABUTE N XOPAOBbIX - NAHUETHMK,
OTHOCUTCR K ONeHs ApeBHer rpynne Gecuepentiie. O umeeT
MIPU3HAKW, CXOAHbIE ¢ GECTIOSBOHONHbIMM U IOSBOHOUHBIMM, BeAET
naccHBHbI BOAHbI OGPa3 KM

Teno NaHUETHUKA BLITAHYTOR, yoWEHHOE ¢ GoKos. Ha nepearem
KOHLE PACTIONOEH POT, OKPYKEHHBITE Lynansuam. 3aaHuii Koel
Tena uMEeT OKaMMARIOLYIO KOXHYIO CKABAKY - XBOCTOBOV MAABHHK.
Teno NOKPLITO OAHOCAOIHbIM JNHTEAMEM, MbIULLbI C1aGO

/1 KOCTU. TPYAHOR KNETKM Y 3EMHOBOAHSIX HT, T. K

Pe6pa HeAopasBUTH

MBlLieuHas CUCTEMa CROKHEE, 4em y PbIB, 1 COCTOMT U3 PasHbIX

YN Mo, Y GECKBOCTLIX 3EMHOBOAHbIX HanGOee pasemTL!

MBILLBI 324X KOHESHOCTe

[AbIXaHHe OCYLIECTBARETCA Hepes BAaHYI0 KOKY U Aerkie. i

YBRAKHEHHA KOMM KOKHBIMW IENEIAMM BbAEARETCA A3 C

‘GaKTEPULMAHLIM CEKDETOM. BAIOX M BLIAOX NPOUCXOBUT & pesynsTate
" foUHO asenTne

NIORBAEHMIO BTOPOTO KPYFa KPOBOOGPALLEHHA. B CBA3M C 3T
¥ CTPOGHME CePAUa, OHM CTaNI0 TpexKamepHbIM (A8

MMOMEpaMY - CermeNT
‘OTAeAEHHIMM ADYT OT APYTa TOHKMMA NPOCAO/KAMMA
COBAMHUTENLHOT THaHM. OCEBOM CKeneT - XOpAa -3aX0ANT &

FOn0BHO/E KoHeu, N1070CTS Tena -BTOpMHaF, BbiCTAaHa
uenommseckum snuTemem,

TULieBaPHTENbHAA CHCTeMa 1aHUETHIKA YCTROEHa NPOCTO. PoToB0E
oreepcrve seaet  koTopan

1/3 AAMHBI KMBOTHOTO. BOKOBBIE CTEHKY FIOTKI NPOHM3aHbI WENAMM,
COBAUHAIOUAMKCS C OBUMPHOR XaBepHOH N07OCTL,

NpeacepauA  enyaouek). Kposs 8 enyaouKe cmewenkas. Mo
MGNOMY KPYTY KPOBOOGPALEHUR BEHO3HA MOPLIMA KPOBU ABAKETCH
U3 KE/YAOHKA CEPAUA K, NETKM, BO3BPIUIIETCA B €80
fIpeAcepAve, 0BOrauieHHan KMCIOPOAOM. Jlaniee NOCTYNZeT CHoBa B
enyaosex, € BEHO3HOM KPOBLIO 1

epes apTepuu K Opraan o GoNLLIOMY KpYrY KpOBOOGPaLENHA!
HHCTOl APTEpabHOM KPOBLIO CHABMAETCR, TONLKO MO3T.
DATYWKY: K Opranam obijaeneHys OTHOCATCA apHblE oK 1

i Asyma oz Gprowkoi
CKNBAKAMA KO M. KLUSUHAK AMEET BUA POCTOl TPYGKu, OT Hee
if Bb1pOCT - NeveHs. oTBepeTA

PACNONOKEHO Y OCHOBAHMA XBOCTOROTO NNABHMKA.
KPOBEHOCHaA CHCTEMa 3aMKHYTaR 1 HAMOMMHAET TaKOBYIO KOMBaTLIX

wepseii. Cep ., ABWKEHME KpOBM
PIOWHOi 20pTH
Nanuethukm Monosbie meness Pl

pacnonoexsi & nonocrH 80n, tnoTkw. Monosbie KneTkw sepes
BTOPHYHYIO NI07IOCTS MONAAAA0T 8 KaBepHyIo MONOCTS, a 3aTem
HapyKy. ONNIOAOTBOpEHHe HapyXHOe. U3 Aiiia BHIXOAAT ManeHbKite
AMMHKW, NNaBIOWME B TONILE BOABL. 110 MEpe pa3suTA OHI
NEPEXOAT K AOHHOMY OBPa3Y HU3HM

Haawnacc Peit

(04€B01, Ny3Lipb. N104KH 110 NPOMCKOKAEHHIO
NEPBUKbIE, N0 PACTONIONEHHIO - TYIOBULHbIE. M3 MOYEBOTO NY3sIpA
MONa YAANAETCA Hepes KAORKY.

MHueBapUTeNsHaR CHCTeMA aMOUGHI BO MHOTOM CXOAHA C TaKOBO
6. KIWIEUHUK 3aKAHAMBAETCH KNOKOM, KYAA BNAAROT NPOTOKN
Mo4eB0ro ny3bips 1 onosbix wenis. AoGbity GecxBocTsie
3EMHOBOAHEIE AOBAT C MOMOLBIO AMIKOTO A36IKA U 3ATAATHIBAIOT
LeAMKom. TTMuel CAYKAT B OCHOBHOM HACEKOMBIE, MOAIOCKH.
Heperan ccrema amuGHii COCTONT U3 TeX Ke 0TACN08, 4T W, y
PLIG, A0 MIEPEAHIA MO3T PA3BAT CUTbHEE, § HEM MOKHO PA3AMHTL
Gonume nonywapws. MO3KeHOK, OTsexalouii 3a KOOPAUHAUMIO
ABWKEHUI, PASBUT Cnaee, T.K. ABHIKEHIA IEMHOBOAHBIX He.
otuaioTea Amdu6un sBnsioTCA

KMBOTHBIMM, OTIOAOTBOPEHHE HAPYXHOE. CaNKa MENET B BOAY MKPY,
Camew OAHOBPEMEHHO BbINYCKIET CeMEHHYIO HIAKOCTS. O6On0YKa

Pbibi OTHOCATCA K Ann
XapaKTepHO W napHbix

(uni AGHKOB). Tepepani KoMew, HepBHOR TRy y WK
DOPMYDYET F0N0BHOM MO3T, OH 3aLMILEH Yepenom

Kaacc Kocubie poist

Teno PG AenMTCA Ha rONI0BY, TYIOBHLE H XBOCT, NOKPBITO KOMEFi ¢
KOCTHO deluyeli, 5auuuialoued Teno oT nospexaeHii. Kowa umeeT
MeNesbl, KOTOPHIE BLIAE/AIOT CAM3b, YMEHBUIZIOLLYIO TREHHE B BoAE.
MapHsie rpyaLIe M GpIOWHbIE NNaBHUKN OBECTEYMBAIOT COXpaHEHHE
PasHOBECHA NpW ABHEHMM B BOAe. K HENapHsim MAGBHMKaM
‘GTHOGATCA CMHHOW, XBOCTOBOM U aHANbHBIT MAGBHMKA.

CKeneT pbIG COCTOUT 3 GOABWIOTO Y/ KOCTEHA 1 MMeeT HeTbipe
‘OTAena: epen, NOIBOHONHAK, NOAC KOHEUHOCTl: M CKeneT
N13BHUKOB. OCHOBY CKEAETa COCTABARET NIO3BOHONHHK, TAHYUMICA OT
FON0BbI /10 XBOCTOBOMO M13BHWKA W MMEIOLIMT BCEr0 A8a 0TAENa -
TYROBMULHbIF W XBOCTOBO. 103BOHOSHUK COCTOUT U3 NIO3BOHKOB,
UMEIOWUX Te/10, BEPXHIOIO U HIKHIOIO AYTH. BEpXHME AYTU
110380HKOB OBPA3YIOT KaHaN, 6 KOTOPOM HAXOBNTCA CIIAHHOM MO
HyKHMe OTPOCTKM NOSBOHKOS B FPYAHOM OTAeNe NO3BOHOUHMKa

TM03BOHOUHUK HENOABUKHO COBAMHEH C yepenom.

OCHOBHOM, MOMEBO/t KICNIOTHI) OCYLECTBAETCA Yepes MabMMeBb!
COCYabI. 3T0 CENblE BHIPOCTI Ha TPAHNLIE CPEAHEI 1 3aAHel KLLKW.
B 30/1efi KMLLKE - MONEBaA KHC/IOTa CMEWMBAETCA C

i et v

oreepcrve.
HacexoMble pasAensHONoNsI. OpraHsi PasMHOKEHHA Camki

HanGoee apesHux
Y HHX COXPAHRETCR MIGHKTOHKAA PACCENNTENLHAR NNINHKG,
M13B210LR C MOMOLBIO PecHuek. Y Gonee POABUHYTHIX GopM
passuTie npAmoe (ronosoHorue).

Knacc Bpioxomorve

MIpeACTaBNTE A KNACCA - YAMTHA, CAMSHH - OBUTBIOT Ha CYWe, B MOPAX
U MpeCHbiX B0A0EMaX. Y Pa3HLIX GPIOXOHOTX ECTb OCOBEHHOCTH B
cTpoeHMM. Tak, Manuii NPYAOBMK uveeT Teno

NaDHBIMY AUHUKAMA W TAHYLIAMACS 10 G0KaM

AUCBOAINM, KOTODbIE CIBZI0TCA & OAUH MPOTOK. Y CaMOK eCTh

CEMAMPHEMHMKH. Y CAMUOB MMEIOTCA NTapHbIE CEMeHHUKM 1

CemTPOROA. OTIOROTOOperHe Y HACEHON BHYTperte

D19 MHorUX Hacek paseuTue

Beipedaiorcs ase opme roro npouecca. ¥ npuMMTHGHbIX

HaCeKOMIX (TAPaKaHOS, KYSHENMKOB U AD.) MMIEET MECTO HEnonHoe
sita

BRNIOYAET FONOBY, TYAOBHLLE 1 HOTY, NOKPHITO MAKTHE 1 3KNIO4EHO.
B CIMDA/IbHO 3aKPYHEHHYIO PaKOBHHY. Ha HILKHET CTOPOHE 0n0BbI
NOMeLLEH POT C FOTKO, B KOTOPOH PACNONOKEH MYCKYAMCTIl A3bIK
€ 3yGuMKaMH - Tepka (paayna). A3LIKOM yAUTKa COCKABAMBAET MATKME
THaHM pacTeHmi. Ha GOKOBLIX CTOPOHaX FoN0BBI PACTIONOXEHS AB3
UYBCTBMTENbHBIX WYNabUa - OPFaHb OCASAHMA. Y UX OCHOBaHUA
HaxoAATCA asa.
Yepes FOTKY W NULIEBOA, NMILA NOMAAAET B KENYAOK, CoAa

NpOTOK neveny,

M4MHKE, BO MHOTOM NIOXOKa
Ha B3pOCbI OpraHMam. JlauHKu (HAMbi) OBMTaIOT Tam e, rae M
B3pOCAbIE HaCEKoMbiE (MMAFO), U HTaIOTCA TOA e NMuweit. OT
B3POCAbIX HACEKOMBIX OHM OTAMUZIOTCA OTCYTCTBUEM KpbLIbES 1
non0B0/i CHcTeMb

Pa3BATHE C MOMHbIM MPEBPAUEHHEM NPHCYLIE IBOMOUHOHHO
MIPOABMHYTbIN HaceKOMbIM (6aBONKaM, KyKam,
NIEeNOHUATOKPLIbIN 1 AP.). B 3TOM CAyuae 13 Aiia BbIXOANT
TM4AHK, HENOXOAA K BIPOCALIA Opranw3w. B GobLIMHCTEE
CNYaEB AMUMHKN MMEIOT 4EPBEOBPa3HYIO BOpMY Tena n uHoe

[o— MW BbiAenReTCA

oTBepcTite. OpraH SbiAeneHHs - N0YKA, MPOTEKaIOWaA HYepes Hee

KPOB OUMLIAETCA OT AA0BUTHIX IPOAYKTOB OBMEHa. BbiBoaHOi

NIPOTOK OTKPHIBAETCH OKONO MAHTHIFHOTO OTBEPCTHA.

CepAUe COCTOMT W3 ABYX KaMep - NPeACEpAWA M eAYAOuKa. OT

KENYACHKa OTKOART COCYAbI. [JLUMT Ma/bili MPYAOBHK Hepes nerkoe

- OCOBbili KAPMAH & MaHTMH, MIPOHH3AHHbIF KPOBEHOCHbIMM

cocyAamA. 3A4ec NPOUCKOAUT ra3006Men

TIpy/08MKH - rePMAdPOANTEI, HO ONIOAOTBOPEHHE Y HIK
Aiva

3
CAMIHCTBI KOKOH, NPHKPEAREMBIF K MOABORHbIM NPEAMETaM
PasguTvie NPAMOE, KaK y GONbLIMHCTE GPIOXOHOTUX.

Knace flsyeraopuarsie

8ce umeior pakosiHy.
TeNo COCTONT U3 TY/IOBULLA W HOTM 1 NOKPBITO MaKTHER. Ha 3agHem
KOHUE e CKTATIKN MAKTHN TIDWKHMAIOTCA APYT K ADYTY, OBPa3yR

a OHy 1By B UHOii Cpee O6MTaHwR,

4t B3DGCHE OBFEHHOMS, W KCTONLOVIOT ADYTHE HLIEBE PECYES,

Kak Npaswno, MWHMHKM BEAYT CKPBITHbII! 06pa3 ii3H B nouse,
NOACTANKe, MOA KOPO# 1 T.A, PasAene e cpea OBUTaHMA CHIKaeT
KOHKYDEHLMIO AM4MHOK M B3POCAbIX HACEKOMBIX 32 ALY 1
MIPOCTRAHCTEO. /IM4MHKH HEKOTOPLIX HACEKOMBIX HHBYT 2-3 1073, B
370 BPEMA OHM YCHARHHO MUTAIOTCA W HECKOAIbKO Pa3 AMHAIOT,
YBEAMMBaAC B pasmepax. B KOHUE NOCNEANEN NUHbKM MR
KYTUKY0/i GOPMAPYETCA KYKOAKa. 3TY CTaAMIO Pa3BMTA Ha3blBaIoT
Cramet NoKoR. 102 NOKPOBOM KYKOAIKU MPOTEKAIOT AKTBHbIE
AIpOUECCH! NePeCTPOTikU OpraHu3ma. N1pH OHEpeaHO uHbKE
KYTUKYNa KYKORKY CBPACHIBAETCA, U M3 Hee BbIXOAMT 63p0Cn0e
HaCEKOMOE CO BCMM NPHCYLLMMH €My NPHSHAKaMM
OcHosHbie OTpAL HaceKoMbix:

TP HewyeKpbinble. HaceKoMbIE 3TOT0 OTPAAA UMEIOT Age naps!
HewWyI4aTLIX KPLIBES 1 POTOBOM ANNaPAT B BUAE COCYLEr X0BOTHa,

cOCTORLAM U3 NpeACepAMA 1 Kenya0uKa. KpoBs OT cepaua
[BAKETCA N0 ADTEPAM K OPTaHAM, 3 OT OPaHOB MO BeHaM - K
CepALY, UMDKYAMDYR, TakAM 0GPa3OM, N0 OAHOMY KPYTY
KPOBOOGPaeHHA. [33006MeH NPOXOANT 8 HaBPaX. HaGpbl KOCTHbIX
PBIG NPHKDbITHI HABEPHBIMM KPBILIKAMA.
TIALEBaPUTENHA CHCTEMA PHIB HAUMHAETCA PTOM C OCTPBIMK
‘OAMHAKOBLINM 3Y62MH, CHARULWMM Ha HEAIOCTAX. Yepes poT W 0Ty
NHLA NONaA3ET B NULIEBOA  KENYAOK, TAe NepeBapHaaeTcn
HEnYACHHIM COKOM.
Y KOCTHBIX PbI6 €CT5 NNaBaTebHbIA Ny3bIPb, PACIONOMEHHEIT &
NI0AOCTH B0 NO3BOHONHMKA 1 ABAIOWMACA BHIPOCTOM KUWEUHUK,
YTPATMBLUIMM C HUM CoR3b. Y cenbyeli, nococel, yrpeii u Ap. a3
KILIEUHIKa C NGBATENHLIM NY3LIPEM COXPIHAETCA Y B3POCbIX
OPM. Y OCTanbHbiX PbiG 372 CBA3b COXPAHAETEA Ha CTaAN AMSMHKM.
B CTeHKaX NY35IPA HaXOAATCA KaNWAAAPYI. MIPOTEKAIOLA 10 MM
KpOB AMGO NOTNOAET U3 NY3bIPA 123, AMGO BHIAENAET B HETO a3t

rasos 8 nysbipe usmeHner
MNOTHOCTS Tea PG, B pesynLTaTe PGl BCALIBAIOT WM
ONYCKAIOTCA Ha AHO.

cuctema n
FIOMKAMY, PACTIONOKEHHBIMY MENY NIOSBOHONHAKOM U
nnaBaTeNHbIM Ny3bipEN.
HepeHan CACTEMa COCTONT U3 OR0BHOTO 1 CTUHHOTO MO3fa 1
‘OTXOQAUINX OT HUK HEPBOB. [0/10BHOM MO3I PACTIONOMEH B MO3r0BOM
KOPOBKe  MMeeT AT OTACNOB: NEPeANHiA MO3T, CPRANMI! MO3T,
NIPOMENYTOUHSI MO, NPOAOATOBATSI MOST H MO3KENOK. B
110BEACHM PHIB NPOABASIOTCA YCAOBHBIE W GE3YCIOBHbIE PeeKCs.
s

o y

B NGHbIX OPraHaX 3pEHWA HEINACTAYHbII WIAPOBWANBIA XPYCTATMK
He N0360NAET PuiGam BHAETb Ha GONBUIOM PACCTORHMM. BaXHYIO
PO 6 HU3H PbIB MFPAIOT 3naXH, PACHPOCTPAHAIOLIAECA B BOAE.
Oprassi OBOHAHMA NPEACTABAEHSI ABYMS HOCOBbIMM SMKAMH Ka
NePEAHEM KOHLE F0N03bI, OpraHaMi BKYCa ABIRIOTCA BRYCOBbIE
704 B POTOROW NONIOCTH W Ha NOBEPXHOCTH Tena. Pbi6bl XOPOWO

38yKOBBIE BONHbI, 880ae,Y
HUX €CTb OPraHbi CNYXa, UEAUKOM NOTPYKEHHbIE B KOCTH Yepena, 1
TonbKO yxom

KaHanom nabupukTa).

Ji MKPb HAGYXAET M ynAOTHAETCA. CPoKM pa3BNTHA
AMSUHOK M3 MKDbI 3BUCAT OT TEMNIEPATYPSI OKPYMaloWeli Cpeb.
{115 amUGHiA XapaKTEPHO Pa3BATHE C METAMOP(O3ION. INIMHKa
IATYLIKW - FONOBACTUK AMEET HaDYKHLIE HABPL, OMH KDYT
KPOBOOGPAUIEHHR, GOKOBYI0 IMHHIO M XBOCTOBO/ AAGBHHK, 4TO
YKa3bIBAET Ha MPONCKOKAEHHE IEMHOBOAHBIX OT PbiG.

K OTPRAY XBOCTaTbie 3eMHOBOAHbIE OTHOCAT TPMTOH3, CANaMaHApY 1
ap. Onn pasenTHIi s y
MHOTUX BHYTpEHHEE OMNOAOTEOPEHHE. B OCT/IbHOM OHM CXOXM C
APYTAMY 3eMHOBOAHBIMM.

Knace Npecmpixaiowvecn (Pentunny wnw Tag!
BOBUIAHCTBO PenTunWii - Ha3EMHbIE KUBOTHBIE, HO HEKOTOpbiE
BWAbI OBUTaIOT B B0ae (MOPCKWE Hepenaxs, 3mew). Teno KuBoTHE!
KaK NPaBNO, PAIAENEHO Ha FONOBY, TYNOBULE 1 XBOCT M NIOKDHITO
POFOBbINM HewyiiKam WA WHTKAMH, SALIMLAIOWIMNMK UK OT
MEXaHUHECKOTO BOIAEHCTSMA U BbICHIXaHWA. TaKoW NIOKPOB MewaeT
POCTY Tena. 103T0MY HEKOTOPbIE NDECMBIKAIOUIMECH NEPHORNYECKN
A0 KO PENTWIUI He MMeeT Henes 1 aBCONIOTHO CyXas, OHa
He YUaCTBYeT B AbixaHWH. Ha T0/10B€ PACTONOMEHbI T1a33 C ABYNA
BEKAMH U MUTaTe IbHOT MEPENOHKOT (TPeTbe BeKo). Y 3meil Bexn
CPOCAUCS U CTaAM NPO3PasHbIMK. 034K F123 HAXOAATCA OpraKbl
CIYXa, COCTOALIME U3 BHYTPEHHETO 1 CPEAHEro yXa
(CKENET UMEET Te e OTAEAbI, 4T U Y IEMHOBOAHBIX. [103B0HOUHIK
BKNIOYAET PAIBUTHIF Wik, TPYAHOM, NOACHUMHBIA, KPECTUIOBbI M
XBOCTOBOW OTAEAL. T PYAHOH OTACA MO3BOHONHMKA 06pa30BaH
FI03BOHKAMM C PA3BATBIMM PEGPAMA W FPYAUHON. TPYAHAA KneTka
3ALUMULACT BHYTPEHHVE OpraKbi OT NOBDENXAEHHS. Y 3Mei, B CnsH C
WX COCOGOM NepemeLIeHiA, HeT TPYAHOR KNeTKM U KosedHoCTed. Y
\iepenax pe6pa CpaCTaIoTCA C naHupem. B nnedesom nosce
MIPECMBIKIIOUIMXCA COXPIHRETCA BOPOHBA KOCTS. flnesesbie 1
GepeNHbiIE KOCTH PACIONAFalOTCA NAPANNIENBHO NIOBEPRHOCT FEMAH,
110370My Teno NPOTUBAETCA 1 BOAONMTCA N0 3eMe (Kpome uepenax
amei).
TIHLIEBAPHTENLHAR W BBIAETMTENbHAR CHCTEMbI CXOAHS C TaKOBLIMM
¥ 3eMHOBOAHbIX. BO PTY Y IPECMLIKAIOIAXCA eCTb 73K (0pran
OCA33MMA U BKYCa) U CTIOHHBIE KEAE3bI, MHTEHCUBHOCTS OBMENHbIX
NIPOLECCOB PENTIWMI 33BUCUT OT TEMNEPATYPbI OKPYKaOWLEi cpess
TIerkie NPecibIKaIoMXCA XOPOLLIO PA3BUTSI, OHU UMEIOT AuEHCTOe
CTpOeHMe, yBenUUMBaIOIEE MIOWAAL ra3006Mena. [lbixaHHe
MIPOMCKOAHT G13rOAAPA MIMEHEHMIO OB BEMa TPYAHOM KNETKI, &
PE3YAbTATE COKPALLIEHA AbIXATENbHbIX MblLiLL, BOIAYX NONaAaeT
Hepes HO3APH B POTOBYIO NOTIOCTE W OTTY/AA B TPaXeI0 U GPOHXK, @
3aTem b nerkve. Bo3ayXoHOCHBIe nyTH (6porXH  Tpaxes)
NIORBARMOTCA B CBA3M C YAIMHEHMEN Wew.
OnnogoTEOPeHMe y penTunwii BHYTPEHHEE. B OpraHIMe camku
Pa3BMBAIOTCA AUiLA, KOTOPbE OTKAGALIBAIOTCA Ha CYwwe. 33pOAbILI
Pa3BUBAETCA 32 CUET NMTATEbHbIX BEUIECTS AIHL 1 BIXOANT HAPYXY.
K
KAaC MIpeCMbIKAOLIECA BKAIOUAET TPH OCHOBHBIX OTPAAG
* YewyiidaTeie (RuiepAUb, 3men, BapaHs, aramsi),
* Yepenaxn,
* Kpokoaunsi




Knacc Nruupi (Neprarsie]
M - . Mx

NIEPbAMM, NIEPEAHYE KOHEUHOCTH BHAOM3MEHEHSI B KPsINbA. MmeroT
NOCTOAHHYIO TeMnepaTypy Tena, KOTopan obecneumsaeTca
UHTEHCUBHBIM OGMEHOM BeLecTs. M1Tuls! 0BNaAAI0T CROKHEIM
MHCTAHKTHEHSIM MOBEAEHEM. M3BECTHO 0K070 9000 BWAOS MTHL.

N0380HKOB C peGpamu, aspa;ymmw Tpyaryio kneTky. Macchonsie
110380HKM OABINKHO CounenenHt!

(29 nosgomkoe). Kpecruoon  oraen cpacraercn ¢ ocram 1232 (3-
5 M0360KKOB),  4cr0

Anatomus u dusMonorus uenosexa
OBuimii 0630p opranwsma wenosexa
Awaromms, mwawoncrm W TUTVeHa 4enoBeKa COCTaBNRIOT OCHOBY

Bapbupyer. MIOAC NepeaHUX KOHEUHOCTeli COCTOUT M3 NOAaR» U
K04, Y MAICKONUTZIOLIX XOPOLIO PA3BUTSI MBILILLS| CIMHBI, HOT U

firaus: oTamsHO K nonery: Teno
OBnereKi CHEET, BO3AYILIMBIE MEWKH 8 7ErKyX 1 A4p. Ha ronose
ATMU €CTb 13pa £33, I03AAM KOTOPbIX PACTIONOMEHbI OPraHbI C/YXA.
71232 3aLLMLIEHS! AONIOAHATENLHbIM TPET5HM BEKOM. MTTLb
oGnapaior Yxo cocrout u3
HaPYXHOTO, CPEAHEO 1 BHYTPEHHETO. YeNOCTH BLITAHYTSI B K108
OETHI POTOBLIM MOKPOBOM. DOPMA U PAIMEPbI KIOBA 3ABMCAT OT
XapaKTepa yIoTPEG/AEMOM . B KAIOBE PA3IN4AIOT HAAKAIOBbE
(BPXHAR YACTS) 1 NOAKNIOBLE (HUKHAR HaCTS).
lepsesoli NOKPOB NTHLL COCTABAAHOT KOHTYPHBIE U MYXOBbIE NEPLA.
KOHTYpHSIE MepsA UMEIOT NIPONHBIT CTEpKEHS, HWAKHAR HaCTL
norpyena 6 Kowy. Lnp nepa —
0NaXa10 COCTOUT 3 GOPOAOK 1-70 1 2-70 NOPAAKA, CUEMEHHBIX
MEAY COBO/ KPIOHOUKaMM. CPEAM KOHTYPHEIX NEpses Pasnnsaior
PyneSbie, yUaCTBYIOUME B YNIDABEHAN NONETON, U MAXOBbIE,

Kpuinves. Mlog nepbamm
PACTIONOKEHbI NYXOBbIE, UMEIOULHE TOHKMIE CTepieH U BOPOAKH
noCToRKHO#

TemnepaTypi Tea

KOa Tl cyxasn, AMLeHa enes. Y OCHOBaHMA pynessix nepbes
PACTONOKEHa /1K KOMYMKOBAR ENe3a, BIACARILIGR
MACNAHUCTYIO HAAKOCTS. (1T CMA3LIBAET €10 Nepb, MPEAOXPaHAR
WX OT HaMOKaHHA.

Kocri cxenera Tomikse u nposkbie. M10n0CT TpyG4aTsix KocTeli
3aN0/HeHb 803yX0M, TO 06eraeT nonet N, Lienbiii oraen
103B0HOUHWKA 0BPa30BaH GONLLIMM HHCAOM NOABYKHBIX TO3BOHKOS.
MlOACHMAHBIE 1 KPECTUOBLIE NO3BOHKM NIPOYHO CPOCACY H CAYKAT
OI0POiA TYAOBMLY. K FPYAHbIM NI03B0HKAM MPMKPENNAIOTCA PEGPa,
06Ppa3yA ¢ (pYAMHON TPYAHYIO KACTKY. PY/AHHA MMEET BHIPOCT - KN,
KKOTOPOMY KDENATCA fPYAHbIE MbILILL, NPHEOARLIME B ABKEHNE
KpbinbA. Hepen UieeT AOCTATOSHO KPYTHYI0 MO3M0BYH0 KOOBKY €
GONLWMMM FNA3HALBMM 1 BBITAHYTLIMY KOCTAMM HeNIOCTel,
AMWeHHbIMY 3Y605.

MuuwesapuTensHan cucrema Tl KasmHaeTca prom. fanee nuua
NONGAGET & (AOTKY, NMLEBOA U B €10 PACLIDEHHYIO HaCTh - 306

(ocobento p: 1x). B 306€ nuua "
NOCTYNaET & eNY/AOK, COCTORUMIA 3 ASYX OTAENOB: HENESMCTOrO 1
8 i

AHICTBUIO MULEBAPATENHEIX COKOB, 3 B MYCKYIbHOM -
NEPETMPAETCA C NOMOLLLIO NPOTNIOHEHHbIX HEBOALINX KAMEWKOB. Y
T4 COXPAHASTCA KNO3Ka, KY/AA NOCTYNZET HeNepesapesHan NI,
MONa M NONOBbIE NPOAYKTSI.

JIerkie 1T OTAMY3IOTCA CAOKHbIM rYGHTLIM CTROEHMEM
BXOAAUME B AeTKUE GPOHXM MHOTOKPATHO BETBATCA 1
33KAHUMBRIOTCA B NONOCTAX, & HEKOTOPbIE, BLIAR U3 NETKY,
pacLIMpAIOTCA, 06Pa3yA B034yLHbIE MEWIKH. BAGTOAADA BOIAYWHbIM
MELKaM Y MU OCYILIECTBNIACTCA ABOWHOE ALIXGHHE, U BHYTPEHHME
oprans 80 spews

PACWIMPEHHEM U CYIKEHVEM TPYAHOT KAETKM MPH NIOMOLIMA MBI,
NDUGNWKBIOLX TPy AWHY K NOSBOHONHNKY. B NIONETe Abixanue
OCYILECTBNAETCA 61210A3DA B3IMAXaM KpbUIbES, NIpH TOM
BO3YUHbIE MEWKN PACTATMAIOTCA, W B KX MOCTYNAET BO3AYX U3
nerkwx. Tlp OnYCKaHUM KPBITLEB MEWKH CKAMAIOTCH, U BO3AVX M3
HIX CHOBa Hepes erkwe BLIXOAUT Hapyky. Takum 06pasom,
KACAOPOA, ABAYI NIOTAOWAETCA B NETKAX - NPH BAOXE U MU BbIAOXE.
¥ T YeTbIpexKaMepHO. CepALe, COCTOMT U3 ABYX NPeACepAMi
ABYX Kenya0uKOB. /leBan MONOBHHA CEPAUa CORePHHT
aPTEPHANLHYIO KPOBY, @ NPABIR - BEHO3HYIO. ABHAKEHHE KPOBU
MIPOVCXOAMT 110 A4BYM KPYTam KpOBOOGPALLEHMS - MAROMY
6OnLUWONY, HUTAE He CuewnBaCe.

Tlocne MPOFAATLIBaHNA NWILA ABWKETCR MO NMUIEBOAY 6 ENYAOK,
rae Hasm v

KA AOK OZIHOKaMEpHBITE (KpOME HBauHBIX). B €ro CrenKax
HBXORATCA Kee3b, BLIACNAIOLIME HenyA0UHbIi COK. KNLHUK
110APa3AENAETCA Ha TOHKNTE W TONCTIVE OTAEAbI. B HajaNLHOM OTAEAE
TOHKO KWKM it kwke) nuuia

06paBOTKE COKaMM MOKEAVACHHOT IKenesbi v nesenh (wends). B
TOHKOM KEUHUKE NPOUCKOAUT BCACHIBAHME NATATEbHbIX BEUIECTS
U3 KULLIEYHKE 8 KDOBY M M. OCTATKN HENepeBapeHHON NI
YABNAIOTER depes aHaNLHOE OTBEPCTHeE, KOTOPSIM 3aKaHIMBZETCA
pevas e Porxanve nerosroe, BAOX M BbIAOX COBRPUIETCA 32
Cue W Aadparmts -

neperopcnxw MEAY [PYAHOY U GPIOWHOM NONOCTSO,

CepALe MIEKOMHTAIOIMX HETHIPEXKAMEDHOE, KaK Y UL, U BeHO3HAA
KPOB He CMELIBAETCA C apTEpMANLHO. KPOBb ABMKETCH M0 ABYM.
Kpyram KposooGpaeHHs.

OpraHbi BbIAENEHHA MIEKOMUTIIOUMX - BTOPHIHBIE MIONKH,

W MO€BOi ny3bipb. npoayKTs!
METAGONM3MA OTOWILTPOBLIBZIOTCH U3 KPOBM B NAPHBIX NOYKAX,
6060BMaHOl GopMbi. Mosa COBPAETCA N0 MOYETONHMKAM B
MONEBOT Ny3bipb. KNOZKH Y MIEKOTMTaIOLYX HET, XOTA Y
nepso3Bepeii OHa eule COXpaHMAACD,
A

BLIAEAMTENSHOM U ADYTVX CHCTEM OBECNEUMBaET BHICOKMI YpoBeHb
o6wmena sewecs,

ANLMHE, NEAFOTYIKH, NCHXONOTUM, Pa3BATE STUX
Hayk nowmoraet pzspaﬁamaarb hexTHBHbIE MeTOAb
NIDOGUAGKTHKM M NedeHUR 3a60Ne8aHMI YeNoBeKa. 3HaHA O
CTPOEHMM U YHKUMAX YENIOBEYECKOTO OPraHM3Ma No3sonAeT
enosexy CoBI0AATH NPABHAA NHHOM FTHEHS, "

EHTPaNLHOT HEPEHO/ CUETEMB 10 SOTOKHAM LEATPOBEKHEIX
i mny e K
oprany, pearuio

opranwama Ha
PeaKuyA opranusma.

Mbiuubi. Ux crpoenve u dykunm

Crener WLy B3POCAOTO 4en0BeKa HaCHMTbIBALTCA OKOAO 400.

dU3MHECKN KpenKUM,

OpraHw3m - KUBaR CHCTEMa, XapaKTEpHBIMI HEPTaMH KOTOPOI
Rensorca prn, 06meH sewects

CPenoi, POCT, PaseuTHe W PasMHOKeHMe. OPraHw3Mm NpeAcTaBnAeT

BCe OHiM COCTOAT U3 N10TIEPEUHO-MIONIOCATOM MILIEHHOM TKaHK.
MbiLutis! NPUKPENNEH! K KOCTAM DM NOMOLLY CYXOMMNMI 1
YHACTBYIOT B ABWKEHMN TYAOBALLA W KOHENHOCTE/, NOAAEPKUBaIOT
PaBHOBECHE Tena, PUKCHPYIOT CYCTaBB, YNaCTBYIOT 8 AOTaHM 1

coboii
CUCTEM OpraHM3Ma OBECTEHWB3ETCA YMOP3SHOT 1 HEPSHO
perynauvei
TYMOPANsHER PEryNALIAA OCYWECTBAAETCA € NOMOULLIO FODMOHOB U
APYTYX BELLECTS, KOTOPbIE PASHOCATCA 10 OPTAHM3MY C TOKOM KPOBH.
Heperan perynauvs Gosiee onepaTueHa, no3Tomy s3aMmoaeicTene
i © comu pas

GLiCTpee N0 CPaBHENWIO C rYMOpanbHO peryaaumei. Hepsibie
WIANYSCo HaNPABAIEHbI K ONPEENEHHbIM OPTaaN 1 TKaHAM,
6bICTPO PErYAMPYA UX COCTORHHE U ACATENILHOCTS,
HepaHan 1 ryMOpanbHan PeryAALMM dyHKUMH OpraHama
B3aMMOCEA3aHBI. Ha GYHKUMOHHPOBaHYE HEpBHOT CHCTeMbI
‘OKa3LIBAOT BANAHIA AKTUBHBIE XUMMHECKNE BeLIECTBa,

& Kpuan sTux seujects
8 CB010 uepeAs Hepaoi cHCTemof. Takum obpaom, cuecrsyer
eanan perynauma
B COCTaB TKaHelt BYOAAT KNETKM, CKOANbIE 110 CTRORHMIO,
NIPOMCKOMKACHIIO 1 DYHKLIMAN, 3 TAKKE MEKK/IETONHOE BeLIecTBo. B
‘OpraH3ME YENOBEKA PA3NIZIOT UETLIDE OCHOBHLIX TUNA THAHEH:

Tena a onpeaenenHom yposke (37-38 C). Hepshas cuctema meer
CI0KHOE CTPOEHHE. OCOGEHHO CUTbHO Pa3BATa KOPA FO/I0BHOTO
mosra.

O1040TBOPEHIE Y MIEKOMHTAIOIMX BHYTPEHHEE W NIPOHCXOANT B
NapHbIX AUEBOAAX, KYA U3 ANHUKOB MOCTYNaKoT AUEKNETKH. Y.
siiueKneTka
MIPMKPENAETCA K CTeHKaM 0COBOTO MBILIENHOTO OPTaHa - MaTkH, rAe
W nponcxoguT P B mecre

33pOALILIG K CTeHKe MaTKM GOPMMPYETCA NNaUEHT2 — AETCKOE
MECTO, TA€ KPOBEHOCHIE COLY/b! MATEpH CONPUKACAIOTCA C
KPOBEHOCHbINIK COCYABMM 33OALILI3. Yepes KpoBb oT MaTepu
33POAbILI OYHAET AMTATEbHbIE BEWECTBA, KACAOPOA 1 YAIARET
NIPOAYKT! MeTabonM3Ma. Takum 06pasom, Gyayuit AeTeHbi
HBAEKHO JaLMILEH MATEPHIO 1 0BECeveH NUTaHHEm,
HEOBXOANMIM A41A €rO PasBUTHA.

CoBpemeHHLIe MIEKOMHTAIoME NOAPA3ACAAIOTCA Ha 19 OTPRA0S.
BaxHeliHe OTPAAL! MACKOMMTAIOWX

* HaceKoMOAAHbIE AMEIOT CPEAHHE W Me/kue pasmepbi Tena,
OAHOTUNHBIE M OCTPOGYTOpUaTBIE 3YGbi, BHITAHYTHII B X06OTOK
Nepeaui KoHeL 1008 (KDOT, e, 3eMnepoiiKa).

* PYKOKPLIbIE AMEIOT BHAOHIMEHEHHbIE B KDBILA NEpeAHE
KOHENHOCTH, TOHKHE 1 /IerKUe KOCTH, Kb Ha rpYAUHE, CnaBoe
3peHVe; B MONETE OHM OPHEHTUPYIOTCA C NOMOLLBIO YAbTPA3BYKa; Ha
3MMY BNAAAIOT B CIAYKY (YLUaH, KOMH, PbIKaR BeEPHNU).

* Tpbi3yHb| MMEIOT TENO MEAKWX A CPEAHVX PA3MEPOS, CUTBHO
PasBUTHIE, NOCTORHHO PACTYME Peausi; 06MaA310T Gonbuiof
TINOROBUTOCTbI0; /1A MHOTWX XaPaKTEPEH AIMHHBITA KEdHUK ¢
CHNBHO PaSBUTON CAENON KMWKOT; NPENMYUIECTBEHHO TPABORAHSIE
(6enka, 606p, cycamk, mbitum, Kpsice).

* 3aiilueoBpasHbIe MEIOT 488 N1apbi PE3UOB, pasmepsi Tena
HeGonsume (3aAu, KpOMMK, MHLLYXa).

* XMUIHbIE UMEIOT XOPOWIO PAIBHTBIE KAbIKH  XMULHbIE 3YG, XOPOWIO
Pa3BUTHII NEpe/AHME MOST; NIMTAIOTCA NPEUMYLIECTBEHHO HBOTHOM
el (80710, MEABEA, KL, THTP):

OpraHsi BbienEHHA — NapHbie NOUKW. OT HAX OTXOAAT %
10 KOTOPLIM MO4a NIOCTYNaET B KnOAKY. MoYEBO Ny3bips
oTcyTCTBYeT, 4T OB AervaeT Bec T B foneTe.
TONOBHOM MOST MMEET CHIBHO PaSBUTBIE MOSIKEUOK 1 GobuMe
nonywapwa 6yrp),
CROMHLIM NIOBEeHMEM NTHL
1TLb1 Pa3RENLHONOABI. Y CAMUOB N1aPHbIE CEMEHHUKM, 3 Y CAMOK -
0PN AMSHYK. OT MONOBLIX HENE3 B KOKY TAHYTCA CeMANPOBOAb
W iHeBOA, Aliua CO3pEBaIOT M NPHOBPETaloT 060NOMKH,
noCTeNeHHo NPOABHTaACh N0 AKEBOAY Camki. A0 COACPHAT
KEATOK C GOLLIMM 33NaCOM NUTATEIbHbIX BELLECTS, OKpYXeHHbIlE
KAZKNM GENKOM M U3BECTKOBOM CKOPAYMOFi. CKOPAYN MeET Nopb,
4€pe3 KOTopsIe CBOBOAHO MPOXOANT BO3AYX. CHAPYKH CKOPAYNa
OKPbITa TOHEHbKO/ NIEHOKOM, AUMULAIOWEH OT POHUKHOBEHHA B
A MAKPOGOS.
Ha paHHWx CTaawAx PaseuTuR 33D0AbIL NPOABNAET CXOACTBO C
PENTANWAMM 1 ADYTHMY HU3LMM TIOSBOHONHBINM, 4TO FOBOPUT 06
WK POACToe. Ha Gonlee NOSAHMX CTaAWAX PA3BATUA 3APOALIL
NPUOGPETET NTUdLH HepT. B 3BUCHMOCTH OT YPOBHA PasBHTAA
PA3AMHIOT BHIBOAKOBBIX 1 THE3AOBbIX MTENUOB. Meppble

3pAanmm,
CaMOCTORTE/IbHO NWTaTLCA 1 C/leA0BaTS 33 MaTepsi. BropLie
TIORBAAIOTCA Ha CBET CAEMLIMMA, FObIMM, HECTOCOGHBIMM MUTATLCA
camocronTenbHo.
B OTAMNME OT PENTWNWY, NTALSI A7A BHIBEACHHA NTEHLIOB
HACHAMBAIOT AliLa. ALA HACHKVBAET OANH 13 POMTENel Wik oba
nonepenmex+o. Bce UL 3360TATCA O NOTOMCTB: HBXOAAT 1A Hero
KOPM, COTPEBIOT, JALMUIAIOT OT XMILHWKOB ¥ OBYNaIOT MeTaTe
nrenuos.
IMHOTHE Bzl T BEAYT KOUYIOLWT] OGPa3 JH3HA B NOMCKX KOPMA,
2 HEKOTOpbIE 8Ll COGMPAIOTCA B CTaM U YAETaIOT OCeHbio B Gonee
TennLie Kpan Ha 3UMOBKY, KaKAYIO BECHY BO3BPALIAACL B CBO
FHE30BbA. TaKWX MTHLL Ha3bIBAIOTCA NEpeNeTHbIMM.
Ocosble oTpA MY,
KYPHHBIE UMEIOT CUbHbIE HOTH, KOPOTKWE WHPOKHE KpbINGA,
KOPOTKWJ CHNLHBIT KIKOB, BLIBOAKOBBIT TWN NTEHUOB; noneT
TRMENbITi; OGMTAIOT B /1ECaX, CTENAX U NYCTbIHAX (TeTepes, pAGUMK,
HpediKa),

ATHUL MMEIOT HOTY C
Hasaa, it k1o,
< poroBbIMA 3yBuMKaMH, ueannbHbiii
aNNapar, NM0THOE OMepeHye; PA3BHTa KOMYMKOBaR Henesa; nTeHLLbI
BbIBOAKOBbIE (YTKM, ryCH).
ZlHeBHLIE XUULHLIE NTHUbI UMEIOT HOTY C GOMBWIMMM OCTPLIMM
KOTTAMM, M3OTHYTbIiE KPIONKOBMAHBIF KAIOB; NTEHLSI THE3A0BbIE
(AcTpe, coront).
HOMHBIE XMUIHMKH MMEIOT HOTY C OCTPLIMMA 3aTHYTHIMMA KOFTAMH,
3arHYTLIf K7K0B, MATKOE PLIXTOE OnEpeHHe, OGPALLEHHbIE Briepen
71233; TeHUb! THE3A0BbIE (OB, G,
(CTeNHbIE TS UMEIOT XOPOWIO Pa3BUTBIE HOTH, ANHHYIO Welo;
NTeNu! Bb1B0AKOBbIE (CTPYCH, APOG).
TITMYb1 OTKPBITBIX BO3AYWIHBIX MPOCTPEHCTB OTIUMEIOTCA GHICTPIM
TKUM NIO7IETOM, UMEIOT Y3KWE KPBINLA 1 Pa3ABOeHHIi XBOCT
(cTpuu, nacrouku).
1. TITuuel 60/10T 1 nOGepeN i UMEIOT ATMHHBIE TOHKHE HOTW 1 Welo,
60NLIOT K1K0B; NyX CNOCOBEH NPEBPAILATECA B HECMAUHBAEMbili
NIOPOWIOK, KOTOPBIF BMECTE C KMPONIOAOGHbIM BewECTEOM
KON4MKOBO/ HeNe3bl ACAET HEMPOMOKAEMbIM NIEPbEBOi NOKPOS
(uannw, aucte, Bbiny).
2. BopoBbunble - Ha HOax NepBii Nanew OBpaEN Ha3aA; CTROEHHE
KPBINBEB U KnK0BA PaSHOOBPA3HbIE; NTeHLLb! THe30BbIe (B0POBH,
APO33, HABOPOHOK).
3. flATnosbie - A82 nanbua Ha HoraX OBpaLeHS! HA3A, ASA - BNEPEA;
XBOCT fIOOTHYT 1 CAYMUT ONIOPOY MpH BERTUKAbHOM NOCAAKE Ha
<T807 AEpeBa; KNIOB AONOTOOGPA3HSI

Knace Maexonuratouwe (3sepy
M/IeKOnMTaIoLIYe - TENNOKDOBHbIE NO3BOHONHbIE KUBOTHBIE C

noKposOM U
ACTEHbILIEH MONOKOM. CEPALLE Y HHX HETBIDEXKAMEPHOE, XOPOLO
paseura Ion
XapaKTepHO KMBOPOXAEHHE U 3360Ta O NOTOMCTEE. BONLUMHCTEO
MAEKOMTaIOWLX - YETBEPOHOTME KUBOTHIE, Y KOTOPbIX TYNOBMLE
BLICOKO MIOAHATO Ha/A 3EMNEl, @ KOHENHOCTH PACTIONAAIITCA 104
TynoBMiLem. TaKoe CTpoeHMe Tena CocoBeTsyeT Gonee

wxno cywe. Y

XOPOWIO BbIPAKEHa WeR, 4TO NO3BONAET 0N0BE UMETS GOnbuyIo
CTeneHs NOABKKHOCTH. BONOCAHO/ NOKPOB Ha TeNe HEOAHOPOAEH.
TI0AWEPCTOK — MATKWJi TOHKHTA BONOC, HE UMEIOULMT BOTOCAHbIX
NIYKOBHU B KOXE, cﬂy)«auww Ana ccxpaueww Tenna. Octb - rpvﬁnm
sonoc,
UMEIOUM I BOIOCAHIE AYKOBULY! B KO oot coont s
POTOOTO BeWECTS, KaK NePbA MTHL 1 YeLYIKM Y MPECMBIKAIOLIAXCA
POrOBbIMM O6Pa30BAHAMM ABNAIOTCA KOMTH, HOTTH, KOMBITa W POFa.
KOXa 36€peft JnacTH4Ha U MEET CaflbHbIE 1 NOTOBBIE Kenesbi,
T10TOBbIE HEnE3bi BHAENAIOT NOT, CXOAHBIA 110 XAMUNECKOMY.
cocray ¢ MouOiA. 10T, MCNapAAC, NPEAOXPAHSET TeNo oT neperpea.
Meutble Henesbi eCTh TONLKO Y CAMOK W ABNAHOTCA NPOUSEOAHLINM
noToBbix Menes.
B oA C
KoHeuHoCTH Y Mnemnummmm umeloT paswyio 4>opMy Hanpumep, y
KATOB 4 ACNBUHOB KOHEHOCTH UIMEHEHbI B 12CTH, 3 Y JIETYHIX
MbiLeli — B KpbNA. PACTONOKEHHBIE B0 PTY MAEKONMTaIOLLIAX 3Gbi
ANOPEPEHUMPOBAHLI HA PE3UBI, KBIKK U KOPeHHbIe 3y6bl. Caepxy
OHM NOKPHITSI IMANLIO. 1333 MMEIOT BEKH C PECHUUAMH.
MurarensHas nepenonKa (Tperse beko) HeaopaseuTa. pesie
paseuTo crabee, Yem y L, Opraks CAYXa COCTORT 13 HADYKHOTO
VX3, Ya8NMBRIOLIET0 38YKM C NIOMOLLLIO YLLHO PaKOBHHEI, CPEAHEro
VX3 ¥ BHYTPEHHEFO. CAYX 1 OGOHAHUE XOPOWO PA3BHTBI MIONTH Y BCeX
MAGKOMTaIOWMX. OPraHsi OCA33HA HAXOAATCA Ha KOWe. 3TY PO
BLINOHAIOT BUBPHCCH — AMHHbIE KECTKIE BONOCH,
pacnonoKenHbie Ha 6pOBAX, LieKax, IOABOPOAKE 1 ry6ax.
CKeNIeT M/IEKONMTAIOLIYIX UMEET HECKONBKO OTAEN0S. B WeliHOM
omnene 7 no3sonKos, 8 1215

M3 NPOBOAAT B BOE,
Pa3MHOKBIOTCA W IMHAIOT Ha CYLLE; KOHEHHOCTH BHAOMIMEHEHS &
RACTBI (MOP, TIoNEHS, MOPCKOW KOTHK).

* KMTOOGPasHbIE HABYT B BOAE, UMEIOT TeNo KpYTIHbIX PasMepos;
N1EPEAHHE KOHENHOCTI BUOMIMEHEHbI B NaCTbI, 3 3aAHNe -
OTCYTCTBYIOT; NEPeBHTAIOTCA C NOMOLLBIO MOLHOTO X80CTa;
Pa3NMIGIOT 3YGATBIX KHTOB (KAWANOT, ALNLWHI) U YCATbIX KUTOB
(cvmmii kur).

* NapHOKOBITHEIE UMEIOT TENO CPEAHWX MM KPYTIHBIX PaSMEROB,
ANHHHLIE, OKAHAUBAIOUIMECA YETHIPLIA 13NLLAMA HOTW; BTOPOT M
TPETI NaNbLLbI PA3BUT CANHET 1 UMEIOT Ha KOHLAX KOnbITa.
Pa3/M4210T KBAHbIX 3PHOKOMBITHEI, KOTOPbIE BTOPUYHO
TIEPEXEBbIBAIOT MY M UMEIOT MHOTOKaMEPHI IKenYAOK (Koposa,
70CE), W HEMBAUHBIX W CBAHONIOAOGHSIX, UMEIOLLX MACCHBHO®
Teno ¢ KopOTKAMH HoraMiM (KaGaK, Geremor).

* HeNapHOKONITHbIE UMEIOT KDYNHbIE PA3MEpb! Tena, HeveTHoe
/IO NANLUEE C KOMIBITaMH; Y HEKOTOPBIX CUbHEE PasEwT TPeTWil
nanew (nowaay, ocen, 3e6pa).

* IPUMETS! UMEIOT Pa3MUHbIE PASMEPbI Tena, CUAbHO PasBHTyIo
KOPY 60MbUMK NORYWpHiL, 1333, HANPaBAEHHbIE Bepe, Ha
NaAbLIaX HOITW, GObLIO/ Nanel KHCTM NPOTHBONOCTaBNEH
OCTa/bHbIM NALUAM; CAMOE MHOTONMC/IEHHOR CeMeiCTB -
MapTIWKOOGPA3HEIE, KOTOPOE BKIOHAET MAKAK, NABUAHOB,
MapTBIEK; K OTPARY "

380Ni0UMs HUBOTHOrO MDA

MBILENHYIO M HEPBHYIO, KakaaA
W3 KOTOPBIX BHINO/HAET OMIPEAENEHHYIO BYHKLMI.
Tha¥ 06Pa3yIoT OpraHi, KOTOPIE 33HMMAIOT NOCTORNHOE
MI0710XeHMe W UMEIOT OnpeAeNenHoe CTpoenwe. B1aroaapa

i M HepaHoii
B3aMMOCEA3aHS! M OGPA3YIOT CUCTeMy Opranos. Hanpumep,
KPOBEHOCHbIE COCY/Ab! M Cep/LE 0BecneunBaioT TpaHCopT
KHCOPOAA, YIIEKNCAOTO 233, MUTATE LHBIX BEWECTS, NPOAYKTOB
METago/M3Ma  T.n. K COOTBETCTBYIOWIMM OpraHam.

OnopHo-geuratensias cuctema yenosexa
OOpHO-ABMTaTeNbHAR CUCTEM 0GPA30BaHA CKENETOM H MBIILAMK.
(CKe/ler 4enoBeKa COCTABNAET OCHOBY TeNa, ONPEAENAET €0 pa3mepsl
1 GOPMY U COBMECTHO C MbILULaMH OGPA3YeT NONOCTH, B KOTOPbiX

pranbi. C npumepHo 13
200 KoCTelh. KOCTH BLINONHAT BYHKLKO PHINAT0B, NPABOAMMBIX A
ABYIKEHME MBILLLAMH, Y 3aLUMLL3IOT OPFaHbi OT TPaBM. KocTH
YHaCTBYIOT B OBMeHE GOCHOpa U KabUA.
(CKeer wenoBeKa BKAIOaET WeCTb OTAEN0S:
1. uepen,
2. no3soHouHwK (ocesoi ckener),
3. MOAC BEPXHUK KOHeuHOCTe,
4. MOAC HWKHUK KOHEuHOCTeHH,
5. BepXHue KoHeuHoCTH,
6. HUKHME KoHEuHOCT
Cocras, cTpoeHMe U POcT KocTeh. B COCTa8 KOCTHOM TKaHM BXOAAT

pean. Mo fenscn
2 ML CHHEPTUCTH (CONPaUIBIUECR CHAAPONHO) H ML

peiicronn
BOMLUIMHCTB0 ASWHENM} OCYWeCTBAETCA 6naronapa

APYTAX. B COOTBETCTBMM C MECTOM PACTIONOMKEHWA Pa3AHIaIoT
MBI FONOBLI, CMHSI, WeW 1 7.1 MUMA4ECKHE MBILLbl 1 MblWitbl
713 K KOCTAM He NpUKpeneHsi
[ €nocoBHL U HaxoMTECA B
COKPALLIEHHOM COCTORHWH, ECAM MO3T NIOCBIAET K HUM Cep
HEPBHbIX MMNYABCOB, CReAYIOLMX C GO/bLIOY YacTOTOM. Kamaoe
MbILIESHOE BONOKHO M3OAMPOBAHO APYT OT APYTa U MOMET
COKPAUATLCA HE3ABUCHMO OT OCTazbHbIX. T1OITOMY CHAG COKPaLLEHM
3ABUCHT He OT TOTO, XOPOLLIO N4 COKPATUANCS e€ BO/IOKHA, 3 OT
OBLLEro 4MCNa COKPATHBLIMXCA BO/IOKOH,
MIpOCTbIE pedAeKTOpHbIE, ABIKEHHA OCYILECTBNAOTCA Ha YPOBHE
CMHHOTO MO3ra (OTAEPTMBaHHE PYKM OT OTHA M T.N.).

a8 it 338MCHT 0 paboTl
FO0BHOTO MO3ra. BHICLIME ABUTATENbHLIE LEHTDbI HAXOAATCA B KOpE
‘Gonbuimx nonywapuii. KOOPAKHAUMA ASHKEHW] OCyLeCTBNAETCA
MOIKENKOM
T1pH GH3MHECKOT HATPY3HE B MBILULAX BOSHUKAET YTOMAICHHE.
BOAbLYIO POAIb 8 3TOM WTPAET COCTORHME HEPBHbIX ABNTATebHbIX
LIeHTPOS, a He YCTanoCTs Camm Mbiluly, CKOPOCTS PasBuTHA
YTOMAEHUR 3ABNCHT OT GUIHECKOM HaTPY3KH, NPUXOARWIETICA Ha
MbLULY, Y YACTOTS MbEHSIX COKPaULEHUT M1pH AMHBMMECKIX
HATpY3KaX YTOMEHME HACTYTAET MEAUTEHHEE, YEM NpH CTaTH3eckiX
Ha rpysKax.
PerynApHbIE GUIMIECKWE HATPY3KM U JAHATUA CNOPTOM NPUBOAAT K
TPEHUPOBAHHOT MBILIEUHON CHCTEME, POABNAIOLIETCA B YnyuLLEHUM
KOOPAVHALIY 1 ABTOMATMIALMN ASHIKEHUT, YTONLIEHMIO MbILIIHLIX
BO/IOKOB 1 BCelt MbILIUGI. BNArOAIPA TPEHVPOBKAM NOBbIWIAETCA
MblLEYHaA W 1 PABOTOCIOCOGHOCTS, COBEPIIEHCTBYETCA
CNOCOBHOCTH ML K BOCCTaHOBNIEHMIO NOCTE YTOMAEHUR CHItKEHHE
UINIECKOT HaTPY3KM - TNOAMHAMMA, NDUBOAUT K CRABOCTH
CPAUHOT MBILULLLI, HAKOTIEHWIO HAP3 B OPraHW3ME PASBUTHIO
atepockneposa u.n.

BHyTpeHHA cpena opranusma
¥ BLICLUNX UBOTHBIX U YeNIOBEKa BHYTPEHHSA CPEAa OPraHMIMa
06pa308aHa KOBBIO, TKAHERO/ HAKOCTEIO U AMMGOH. OHa

USHHECKIX M XAMUHECKWX CBOTICTS, T.€. FOMEOCTa30M.
TI0AAPHAHME [OMEOCTa3a - PE3YLTT HEPEHO-TYMOPaAbHO
perynuan.

" sewectea.
MIPMAET OPraHWHECKOE BEWECTBO KonnareH, a TBEPAOCTS -
MUHEPaNbHbie COnM. CHAPYAH KOCTH IOKPBITHI HAAKOCTHMUEH,
‘oBecneuvBalouLel NTaHe M POCT KoCTeln 8 TonuMHY. KomnakTHoe
BELLECTBO KOCTH 06PA30BAHO MUKDOCKONMHECKIMY AUETiKAMM 1

10 KoTopbiM 13 s
MHOTOHHCEHHBIE KPOBEHOCHbIE COCYbI M HEpBbI.
Pa3M4aI0T TPYGHATBIE, TYGHaTbIE, NIOCKHE 1 CMeWaHHbIE KOCTH
Tpy6uatble Kocv (nnevesan, GeapeHa) UMEIoT Bu TPYGKH C
NI0AOCTB0, 3AMIOAHEHHOT IKENTBIM KOCTHLIM MO3rOM. KOHLB! 3THX
KOCTe/i yTONLLEHbI 1 3M0HEHS rY64aTON TKaNbIO,

KAIeTKW, KOTOpbIE MOTOWIaIOT U3 Hee
NUTATe/IbHBIE BELLECTBA 1 KNENOPOA M BbIACTSIOT YIACKCASIF 123 1
MIPOAYKTS MeTaGo/3Ma. Meay TKaHeBOf KHAKOCTBIO 1 KMAKOH
UaCTLH0 KPOBY - NNGIMOTA HEPE3 CTEHKM KANWANAPOS NOCTORHHO
ocywecTnAeTcn obmen Bewects nyrem audadysan. Kposs oTaaer &
THGHEBYI0 KUAKOCTS BEULECTBA, HEOBXOAMMBIE KNETKAM, 1
NOTAOWAET BblAENAEMBIE KNETKAMM MPOAYKT! OGMeHa.

Tuma OBPasYeTCA U3 TaHEBO KIAKOCTH, NOCTY Ao B
AMMGRTAYECKHE KANWANADS, KOTOPbIE GEPYT HAYANO MEMaY
KNETKaMi TKaHeh M NEPEXOAAT B AMMBaTAUECKME COCYAbI.

KPACHBIF KOCTHBIT MO3T. TPYGHaTbIE KOCTH CIOCOGHbI BbIACPAMBATS
Gonsuume Harpysk. Mnockne KocTw (n0nak, pe6pa, Tasossie,

w W TowKo#
NpOCAOiiki ry6uaTOro BewiecTaa Mexay HMA
Coeaumenw Kocrei. MlonswHoe coenHenve KocTeli
O6ecresMBIeTCA CYCTaBaMM, KOTOpbIE O6a30BaHb BMAAMHOT Ha
KOMUE OHO/H U3 COUMEHSIOLLWXER KOCTEF: M TONOBKOT Ha KOHLLE
APYIO/h, CYCTaBI yKpen/ens) BHYTPCYCTaBHLIMA CBA3KaMA,
CYCTaBHIE NOBEPXHOCT NOKPLITEI XPALIOM 1 3AKIONEHS 8

wuakocts, sHyTpH

CyCTasa, MTpaeT ponb CasKH, yMeHbWaIoweH TheHve.
TlonyNOABKHOE CoeaMHeNHE OBecneuBaeTCh XpALLEBEIMA
POCAOTKaNM MEAAY KOCTAMM. HApIED, MEWAY NO3BOHKaMM
HEXORATCR XpALIESbIE AMCKH. PEGPa C TPYAUHOT COBIMHAIOTCA TOKE
NOCPEACTROM XpALLa. 3TH CoeauHeHH ObecnedgaloT
OTHOCHTENBHYIO NIOABIAHOCTS.
HenoaawiKHbie CoeaMHENA OBP33YIOTCA 61aroR3pA CPACTaHMIO
KOCTE# 1 0BPa3s0BaHMIo KOCTHBIX WEOB (KOCTH Hepena).

Thanw, ux crpoense u GyKkumm
3NMTeAManbHaR TKaH BXOAUT 5 COCTAB NIOKPOBOB Tea, NonoCTeH 1
Wenes, 06O/I04EK SHYTPEHHIX OpraHos. Kneriw nurenua
PACTONOMEHbI Ha 6a3AALHOT MEMBPIHE W GAMIKO NPAASTaIOT APYT K
APYTY, 671a70A3pA MATOMY KOTMHECTEY MEKIUIETONHOTO BeulecTea.

Mlog 380m0uMeli nowmatoT b
mupac ero @opmel
MBOTHbIX TaK e MEHRIUCY Ha 3eme, KaK GOpMbI PacTeHil 1

NaNEOHTONOrOB. TTpH PACKONKAX B PA3AMIHBIX MAGCTaX EMHOF KOPbI
HEXOAIN OKAMEHE/IX KHBOTHBIX, WK KOCTH W LIEbIe CKeneTs,

THatb MOMET it (Anockwii,

5 83 cocyaa, snaaowX
Ky BeHb YA,

KPOBY, HeMDEPIBHO UAPKYAMPYA 11O KPOBEHOCHSIM COCYAaM,
BHINOHAET B OpraHMIME BaKHEHIME GYHKLIM: TPAHCTIOPTHYIO,
AbIXGTENLHYIO, PENYAATOPHYI0 Y 3aLLTHYIo. KpOBS - 370 KiAKaA
CORMHMTEIbHAR THKY, COCTORLIGR U3 MAZKOTO MEKKIRTONHOTO
BOUECTBa - R3B! W B3BELIEHHEIX B Hel KATOK - GOpMEHHbIX
snemeno: KnetoK), nefikouTos
(BenbiX KPOBHbIX KAETOK) U TPOMBOUTOB (KPOBANbIX NAACTAHOK). B
Opraniame uenoaeKa CoAEPKHTCA 4,5-6 NTPOB KpOBH.

naswa coctagnser 55% o6bema kpoew KpacHsil UgeT Kposu
PAAZET FEMOTAOGHH AIXATENbHYI HTMEHT IPATPOLHTOB
TPAHCNOPTURYIOLLMH KHCNOPOA,. B T13M KPOBY COREPHHTCA 90%
501, 7% 6108, 0,7% HMpOB, 0,1% 110KO3b, 0,9% MAHEpAAbHSIX
Coneit 1 4p. MPOAYKTOB. PUTPOUMT) UMeEIOT AMAMETD 7-8 MM,
VME1OT (JOpM ABOAKOROTHYTEIX AHCKOS, B 1 MM3 KPORH X O
AEPRUTER OKOO S Mk,

NefiKouTL! He MMEIOT NOCTORHHOT @op i Tena, copepwar aapa u
moryr
TR § MEHRETONO6 MPOCTPANETRD. Ot oBpaAETER &
KPRCHOM KOCTHOM MO3Te W XMBYT OT HECKOLKHX YaCOB A HECKOEKAX
7er. B 1 w3 Kposw coaepwuTe: 4-9 Teic. neiikounTos. Mlpn
OBPEKAEHa KO B PaHY NONAAAIOT GaKTEpHH, KOTOPbiE COCOGHbI
HaXOAMTb U NepeBapHBaTs neiikoMTb! (darounTos).

TPOMBOLMTSI - MEnKHE NIACTUHKY (BparMeTSI KneToK),
V4aCTEYIOLIME B CaePTAIB2HAH KPOBM NpW HAPYLLEHHH LEAOCTHOCTH

KyBuseckuii,
anWTeAWii) 1 MHOTOCAOIHOT (anwneDMMc Ko, poronia rnasa).
2

Hopywo 1o mepuarensora snarenn qua;nsaN
MHOTOUMCAEHHLIMU KONEBMOLIMUCA PECHHUKAMMA.

KOTOPbIE YKa3LIB2NM Ha TO, HTO MUBOTHIE Tex
OTANIANHCY OT COBPEMEHHBIX KUBOTHBIX. IpW CPIBHEHM CTROCHHA
Pa3AMHbIX KUBOTHbIX BLIABHAMCH IPH3HAKM CXOACTBA MEWAY HUNK,
CoMgeTenLCTBYIOLME 06 UX POACTEE. BHIABAEHO, U4TO NO3BOHOUHEIE
MBOTHLIE UMEIOT OBLMA MNaH CTPOEHMA, OAWHAKOBbIE CUCTENbI
OPraHOB, PasHO CTenenw COKHOCTH. Takum o6pasom,

KneTkw BbinenAioT i Ha
noBepXHOCTS anuTenUA

Knetox, u3
KOTOPbiX CaMBii HIKHAT, NeaLii Ha Ga3anbHoi MemBpare,
cnocoben u sameugary Knerok.
OTMMPAIOLTE BEPXHWT INUTERMTE COCTOMT M3 MAOCKUX

awaTomA TaKKe
PA3BUTHM JKMBOTHOTO MHP2.

[P VieHsIX O MMBOH
NIPUPOAE MMEET HayKa O 3APOALIIEBOM PA3BUTAM KNBOTHbIX -
aMBpHOnOTUA. Ha POACTEO U IPOCXOMAEHHE OT OBLIX NPEAKOD
YKa3bIBAET NOPAINTEbHOE CXOACTBO PAHHIX CTaAMA PassHTA
33pOAbILIel XOPAOBHIX KNBOTHbIX, A3XKE S3POABILA HEAOBEKa
Tans 380MIOUAN KUBOTHEIX
* K Nlepeomy 3Tany OTHOCAT NOABNEHWE NePBLIX OAHOKNETONHBIX
MBOTHLIX, O KOTOPbIX

Mnockuit
NOKPSIBAET POFOBLY 11233, MIOAOCTL PTa, NMUIEBOAA.
COBAMHMTENLHAA TKAHE COAEPHMT SHAUMTENLHOE KONMUECTED

seujecrea, jictea. Ona
BbinONHAET "

nmynurer
PYCCKNiA yHeHbIi M. 1. MEHAKOS YCTaHOBWA, 4TO NeliKoLMTL! WrpaioT
PewalolLyio Ponb 3 JaLMTE OPraHM3Ma OT UHGEKLIMOHHBIX GonesHer,
VHUNTONAR BO3GYAUTENE/i NYTEM UX IOTNOUEHH U NEPEBAPHBIHH.
3TV OTKPLITUA 7ETAM B OCHOBY COBPEMEHHOTO YieHHA 06

mete. Uyt - 310 «
peiictamo w apyrix

- aHTUreH0S. B pesynsTaTe 5IABOTKH MMMYHUTETa MOKET
BosHMKHYTH KnogTop: i

e 8036yAuTeNS.
LeHTPanbHbIM 3BEHOM UMMYHHTETa ABAAIOTCA ABE FPYNNbI
AMMGOUNTOB: B- W T-KNETKM. MlepBble BbIpaBaTLIBAIOT aHTUTEN -
0COGbie BewLeCTsa, KOTOpbIE, COBANHARCY C BHTUTEHANM, AN3IOT X

PYHKUMIO, RBAAETCA COCTABHO/ MACTLIO BCeX OPTaOB, OpMHPYET
BHYTPEHHIOIO CPEAY OpFaH3Ma (KPOBS, MMY), yiacTayeT a obmeHe
Bewecte.

Buant i Tkauu:

Gonbuioe

Hryrakosbie, Mdyzopnn, Cnoposin
* OT APEBHIX KO/IOHMANLHBIX KTYTUKOBBIX C FETEPOTPOGHLIM THROM
AMTaHA NPOUSOLINK APESHAE MHOTOKNETOUHSIE ABYCOHI
OPFaHU3MbI, C HaDYHHbIM HIYTHKOSbIN 1 BHYTDEHHMM -
NUUIEBAPHTENLHbIMMA CROAMMN.

* Jlanee B X0 38070 BOSHHKIA TREXCTOTHIE HABOTHbIE,

O NPHOBPENY! MBILIEUIHYHO CHCTEMY W NaPEHXMMY, KOTOPSIE

BHyTPeHHeli cpenbi Opranmama, ¢ Gonee

KOTIMHECTBO 31aCTHIHBIX U KONNATEHOBLIX BOTOKOH; OHA
CONPOBOMATET COCYALI, HEPBHbIE NYSKH
* [1NOTHaR BONOKHWCTAN COBAMHHTENLHAR TKaHb OBPA3YeT CeTuaTsii
IO/ KO, CYXOKWIMA, CBA3KW, KaNICYbl BHYTPEHHIX OPTaHOB U Ap.
BONOKHa B Hell PACTIONIOKEHb KOMNAKTHO 1 OPHEHTHDOBAHYI &
opom Hanpasneny.
* KOCTHaR TaHb COCTOMT 3 K/IETOK OCHOBHOTO BelLEcTsa,

Ha

B0nOKHa) 1 Ha 70% -

BELIECTS. K NepBbIM TPEXCAOIHbIM XHBOTHLIM OTHOCAT T NAOCKWX
W KDYEbIX HepBedi. OT TPEXCAOIHbIX HHBOTHbIX NPOU3OWAN
KO/GHTHIE YEPSI, OT APEBHAK KObUATEIX HEpBESi - MORAOCHN 1

or HHBOTHEIX BegYT

CB0E Ha|aN0 ¥ XOPAOBbIE HHUBOTHSIE.
* XopA0Bble 8 NPoUECCe PasBUTUA NPHOBPENM PAA NPOTPECCHBHbIX
4ePT: BHYTPEHHUIT CKENeT, HEPBHYIO TPYBKY, COBEpLIEHHYIO

"

5 ce6r coeuenMR KanbiAn, Gocdopa  Ap.
* XpALEBaA TKAHB COCTONT U3 KNETOK 1 YTIPYIOTO OCHOBHOTO
BEUIECTa - XOHAPHHA, COACPALIETD MHOTOUHCAEHHbIE
Konnarenosbie B0nOKHa

* JKMPOBaA TKaHb He UMEET COBCTBEHHOTO OCHOBHOT BeWecTsa M
COREPIT GOMLIOE KO/MHECTBO HAPOBLIX KIETOK, COBPaHHbIX B
AonBKA.

cucremsi

7IPOTHB $arouMTO3a. T-KACTHM CamM¥ HAXOART
MMKPOGOB WA KIIETKW, MOPAKEHHbIE BUPYCAMH, M BLIAEARIOT
0coGble BewecTsa, youBatoue X,
Ppamuy3CKiih yueHsii Tlyw MacTep paspaGoTan npeaynpeanTenshble
NIDMEHEKY OT Pa3nMHbiX 3360nEBaHWIE. OH 33METHN, 4TO WHBOTHBIE,
3apakeHHble OCnABNEHHbIM BO3GYANTENEM GOnesH, ocne
BLI3A0POB/IEHWA IOBTOPHO He 3a6071eBaNM 3TO% Gone3Hbio. KynbTYPY.
OCRABeHHEIX MUKPOBOB M1aCTep Ha3Ban BaKUMHOM. OH CO3AaN
BaKUWHEI, NIPEAOXPAHIOLIVE I0AEH NPOTUE GeweHCTBa 1 CHEMPCKOH
380, B HALM 24U BIKLMHA CNACAET MHOTMX MRl OT KOKNKOLIA,
AMTEUY, KOPH, NOAMOMMENUTS.
Pa3nM43I0T BPOMAEHHbITE (MA0BOM) M MPHOGPETEHHBIE MMMYHHTET.
BPOMACHHbIIT MMMYHHTET ABARETCA HACHEACTOEHHIM NPHIHAKOM
A3HHOTO B2 KUBOTHBIX. HANDUMED, KPONHKA 1 COBaKM He

K ut.a i mmyHnTeT
ENWTCA Ha ECTECTBEHHBITi M ICKYCCTBEHHBIL, KaWALIF U3 HAX - Ha
naCCUBHbIF U aKTHBHBI

ummywmrer 1y enosera o
Vi naccusbih
WMYHATET OBYCAGBNEH NepEXOAOM SAUNTHbIX BHTTE W3 KoOBH
MaTepH 8 KPOBL 11042 NePeHOC BHTUTEN OCYLIECTBAARTCA W epe3
MO7IOKO MaTepM. VICKYCCTBeHHbITE GKTUBHIA MMMYHUTET BO3HAKaET

* Kposb u aumd: THaWb, 1I0CNE BaKUMHaUAK. BaKUMHA - CMECh YOMTBIX Wik OcnaBneHHbiX
peay op makpoBos.

[ 3 Knetok, i NaCCHBHbIF WMMYHATET CO3ETCA nyTem B3 ACH#R
" f Kposu, i anmutena n

npoueccs! B opraku3me.

* [NaAKan MbILIEYHaR TKAHb BXOMNT & COCTAB CTEHOK BHYTPEHHIX
‘OPIaHOB M KPOBEHOCHLIX COCYA08. KNETKN THaHM OAHORAEPHIE M
UMeloT BepeTeH006paIHYI0 GOpMY.

* [10nepedHO-N0NCATaN CKENETHAR MbIWEUHAR TKAHb BXOAUT B
COCTaB CKeneTHBIX MbILILL W O6PA30BaHA MHOTOAAEPHbIMM,
BLITAHYTHIMA KNETKaMM (B0NOKHAMM) C NOnEpeUHOi
CHEPYEHHOCTLI0. AADA B KNETHAX PACTIONATaIOTCA Y Nepbepu
MBILIEYHOTO BOMOKHA.

CePALE M COCTOUT U3 MHOTORAEPHbIX BITAHYTHIX KIETOK ©
NIONepeuHOli UCHEPHEHHOCTI0, CBA3AHHBIX MEAY COBOf, 4T
‘oBecreusaeT ux 0AHOBPEMeNHOE COKpaueNve. fiapa
pachonoxeHs! 8 UeHTpe KieTki.
HepeHas Taub. COCTONT U3 ME/IKUX MabHbIX KATOK  HEApOHOB,
COCTORX U3 TeAta M OTPOCTKOB. KOPOTKWE OTROCTKN Helipoa -
ACHAPTE! BOCTPUHIMAIOT Pa3APAKEHNA U3 BHELIHel Wk
BHYTPEHHET! CPEAbI € NOMOLBIO HEPBHBIX OKOHHAHMI - PEUENTopos U
N1EPAGIOT MX B BUAE HEPBHbIX UMNYNLCOB K TNy HEMpOHa. [UMHHii
‘OTPOCTOK - KCOH - 3aKAHHMBAETCA HEPBHBIMY OKOHIGHNAMM —
CUNancamu. Yepes HX HEPBHaR KAETKa NePEAaeT BO3BYIAEHHE Ha
APYTYI0 HEPBHYIO KNETKY WM KNETKM PABOYED Oprana (MbILL! WAk
Wenesbi).
HelipoHb, NepeaioLiyie MMNYALC B UEHTPANLHYIO HEPBHYIO
CHCTeMy (FOROBHOT 1 CTUHHOT MO3T), Ha3LIBAIOTCA ApEpeHTHYIMM
WM SyBCTBTENsHBIMM. HelipoHsi, nepeaalowime AMnyasce! or

HepBHOiA cHCTEMBI K prany Wi KneTkam,
Ha3hiBaIOTCA SGGEPEHTHBIMM WK MOTOPHSIMMA
OpranM3m, NORYUME PasAPaMeHHE U3 OKDYaIOLIET cpens,
‘OTaeuaeT Ha HEro COOTBETCTaYIOMMY PeaKuMAMM. /lio6oe

" 5

HepBHbIli UMY, KOTOPBIF Nepeaaerca no
iipoHy) ¢ nomousio
BCTaBOHBIX HEHiPOHOB B BBICLIME OTACNLI UEHTPANILHON HEpEHOT

CUCTeMb, TA@ POUCKOANT 06paBoTKa UHGopMaLAM. U3

(seuem;a ©oBe3spexvBaloume BpeAHbIE NPOAYKTH!
KM3HEACATENIbHOCTH MUKPOBOB).



KposooGpausenne. /lumboobpauenve
KpoBoo6paLiieHvte - 3T ABMIKEHHE KPOBH MO COCYAIM 3 CHeT.
COKpaLeNWii cepAua. CHCTeMa OpraHoB KPOBOOGPALIEHHA COCTONT
U3 CePAUa U KPOBEHOCHbIX COCYA0B (apTepwi, BeH, KanwNNAPOs),
NPOHU3LIBAIOLMX BCE OPTaH! 1 THaHK TeAa. 10 apTepUAM KpOS
TedeT OT CePAUA K TKAHAM, OHY Pa3BETBNRIOTCA Ha - apTEPHONLI,
KOTOPble PaCNaAaIoTCA Ha CHCTEMY TOHHATLUAX COCYA —
KANUANAPOB. CTEHKa KAMWANAPOB COCTOUT U3 OAHOTO CAOA AAOCKWX
KNTOK, OHa NPOHULAEM 1A PASAMUHLIX BEULECTS.

o Beam KpoBb B03BPALLIAETCA K CePAUY. Menkvie u cpeme seHbl
CHAGMeHb! KNaaHaMY, NPENATCTBYIOWMM OBPATHOMY TOKY KPOBH B
3THX COCYAaX. CTEHKY BeH W apTepUit COCTOAT M3 Tex croes:
HapYXHbIA CAOT - CORAHMTENbHAR TKaHB, CPEANMIE CAOT - T1aKHe
MBS, BHYTPEHHWI! RO/ - OAHOCNONHII SnUTENM

10 AByM kpyram Gonbusomy u
ManoMYy. BORbWOT KPYT KPOBOOGPALEHHR HAWHHAETCH B 1eBOM
wa v 5 npasom Kposs,

HACHILIEHHaR KCIOPOAOM, BHITAAKMBAETCA M3 NEBOTO KENYAHKA B
20pTy. OTIYAa N0 ApTEPUSIM OHa PASHOCUTCA 10 BCemy Tery.

Ta3006Mmen 6 nerkux u TkanaX
Ta3006men 5 nerkux NpOMCKORMT NyTem Audy3nn. KNCI0pOA Hepes
TOMKHE CTeHKM 3153807 M KATWANAPOB NOCTYNIET U3 BO3AYXA
KPOB, 3 YrAeKMCbIF 133 U3 KPOBH B BO3AYX. AMbay3uA ra308
PONCKOANT B PESYNSTATe PASHOCTH WX KOHLIEHTPALYIE  KpOSH 1 &
803yxe. KACOPOL NDOHMKAET B IDUTROUMTE! M CORAMHRETCH C

"

THaHM. B TKIHAX POUCXOAUT OBPATHBIE MPOUECC: KHCIOPOR 32 CeT
AUdBY3UM NEPEXOAUT U3 KPOBY B TKAHM, 3 YINGKUCABIN ra3,
Ha0B0POT, NEPEXOANT 13 TKaHEI! B KPOB. 3TO NPOMCXOAT 40 TeX
110D, NOK2. WX< KOHUEHTPALLM HE CPABHAOTCA.

HuisHeHHan emKocTs nerkwx (KE/T) BKAIOU2ET AbixaTenbHbI OGbeM,
Pe3epeHbIfi O6beM BA0Xa U PE3epBHbIFi 0BLEM BbIA0KA.
[biXaTenbHbIM OGHEMOM Ha3BIBAIOT KONMYECTO0 BO3AYXA,
NIOCTYNAIOWIET0 B AETKIAE NP OAHOM BAOXE. B IOKOE OH paseH
NpUMEPHO 500 CM3 1 COOTBETCTBYET OBbEMY BbIALIXAEMOTD B03AYXA
7IpW BbIAOXe. ECAM 110/ CTIOKOTHOTO BAOXa CAGAATS YCHAEHHbIi
BONOAHATE bHbIF BAOX, TO B /IETKUE MOMET NOCTYMUTS.
AONOAHATENbHO 1500 CM3 B03AYXa - 370 Pe3eps 06benma BA0Xa.
Mlocse CIOKO/HOTO BbIAOXa MOHO P

imenenve
06pa3083BUIECA B NPOLLECCE OBMEHA BEUIECTS KOHESHbIE TPOAYKTS!
PaCNaga, ABAAIOWIMECA AAOBATBIMM AT OPTaHH3M, YAANAIOTCA 13
HEro uepes nouKH, KOKY, MOTOBbIE Menesbi, NErkite W KILENHHK.
TlouKM UTPRIOT FAGEBHYIO PO B STOM NPOLIECCE, BbIBOAA U3
‘OPraHi3Ma MOHEBUHY, MOYEBYIO KHCAOTY, MIGHITOK BOAbI, CONell 1
.. B Pe3ybTaTe paBOTeI MOMEK KPOBS OHMLIAETCA ¥ COXPAHAET CBO
COCTaB ¥ UINKO-XMMMIECKME CBORCTB. OT BOTHYTON CTOPOHSI
TI0MKM OTYOZAT MOUETOUHWKH, 10 KOTODSIM MONa CTEKAET B MOEBOH
Y3515 - MKOCTL 417 HKONNIEHWA MOUM, UMEIOILYIO TONCTEIE
MbILIEUHbIE CTeHKH. B BOPOT KAKA0/ MOUKM BXOAHT NIOHEUHA
‘aPTEPUA, 3 BLIXOAAT NaAPHBIE MOMEYHBIE BEHbI 1 MOHETOSHUK. BeHbi
HECYT OHMILEHKYIO OT JIAKHX POAYKTOB PACTAAa KPOBS B HIKHIOID
noayio seny.

B 04KE A3NMIZIOT HADYIKHI KOPKOBBITE COTA U BHYTPEHHMT
MO3080/i C/0/. B KOPKOBOM CAO@ PACTIONIOKEHbI NOYEdHBIE
eAMHMUS - HEGPOHS. VX HACHMTLIBAETCA B KaIKAOH NOYKE OKONO 1
M. OHW O6Pa3OBaHbI KAMMANAPHBIMM KAYGOUKAMH U

Mporexa no Kucnopon
BELLECTBA W NOTIOWALT YIACKHCA LI 133 W MPOAYKTS! METABOMIMA.
Takim 0BPa30M, 13 KAMWAROB B BeHSI NOCTYNAET KPOBY, GeaHan
KACAOPOAOM. BEHO3HAR KOB OT GPIOIHOM MONOCTH, HIKHIK
KOHEHOCTEH! W TY/IOBHLL IONIAIET B HIKHIOKO NIOYIO BeHY, 3 OT
7108, LieW, PyK B BEDXHIOI0 NIOAYIO BEHY U W3 HIKX B NPasoe
npeacepave.

Mantii Kpyr KPOBOOBPALLIEHHA HAYHHAETCA O NPABOTO KEAVACHKA
CePAUa ¥ 3AKAH4MBIETCA B /1EBOM MpeacepauM. 13 Mpasoro
KEAYAOUKa KPOBL NIONIAIET B NETOUHYI0 APTEPHIO, KOTOPARA B AETKIK
PACNAAAETCA Ha KANUANADY, ONNETAIOWIME NETOUHEIE NbBEOAH
3AeCh KPOB HACHILIGETCA KHCIOPOAOM 1 OCBOBOMAALTCA OT
VIIEKHCNOrO 333, 3 33TEM N0 /1ETONHbIM BEHAM B03BPALAETCH &

cepaue.
Bee THaHM HEn0BeKa NIPOHH3aHEI AMMBATUHECKMMM COCYAIMM. B HIX
HAXOAUTCA AUMGa - NPO3PAYHAA KMAKOCTS, KOTOPAA OTANIAETCA OT
KPOBY Tem, 4TO & Heli HET 3PUTPOLIMTOB W TPOMGOLITOB, COAEPXHTCA
MHOTO AMMGOUNTOB 1 HEGObLLIOE KOAMYECTSO Genka. /lmda
/ABYIKETCA TONbKO B OAHOM HAMPABAEHNN O THAHei K CEpAY.
Knanansi IMMATUYECKIX COCYAOB HE MOSBORRIOT et Teub &
0BpaTHOM Hanpas/eHwH. 110 X0ay AMMATHIECKHX COCYAOB
HAXOAATCA MM daTHMECKNE YVanbi.

Crpoenve cepaua
CepAue 4enoBeKa npeACTaBnAeT oGO/ NOAbi MbltesHbil Opra,
Pa3eneHHbii Ha YETHIpE KaMepLi: 482 NPEACEPAUA 1 A8a
KenyA0uKa. OHO HAXOAUTCA B NBOJ NONOBUHE FPYAHOM NOAOCTH, Ha
YPOBHE 2-5 PEGep U NeMUT B OKONOCEPACNHOT CyMKe,
06Pa306aHHOl COEAMHUTENBHOT THAHBIO, E€ BHYTPRHHAR
HugKocTs, TRetme npu ero
OcHoskyio cepaua

1500 cu3 B03AYXa — 37O pesepBHbIl 0Gbem. Takum
06Pa30M, KHIHEHHER EMKOCTL /IETKNX - 3TO HaMGONbLLEE KOTMYECTEO
B03YXa, KOTOPOE Ye/I0BEK MOMET BbIAOXHYTS NIOCNE CAMOTO.
£Y60KOro BAOXa. OHa MPMMEPHO paBHa 3500 w3, IKEN Gonbue y
COPTCIENOB, Yem Y HETPEHUPOBaHHbIX NIOAEH, U 32BACHT OT
CTenenw paseuTus rpyAHOl KnETKM, OT Nona u Bo3pacra. Moa
BAMAHMeN Kypenna IKEN CHKaeTCA. flaxe nocne camoro
MaKCHMAIBHOTO Bb1/30X B /IETKIIX BCET/AA OCTAETCH HEMHOTO BO3AYX3,
KOTOPbili Ha3LIBACTCA OCTaTONHbIM OBbeMOmM (0K, 1000cM3),
[bixatenshble AWK TIoNepeneHHOe yBenudenve u

BOKPYT HYX KAICYNAMIM C M3BTHIMY KaHbLAMA
(CTeHKW KaNCYn COCTOAT M3 A8YX PAAOB INUTENMANLHEIX KNETOK CO
LENEBAAHbIM POCTPAHCTBOM MEWAY UMM, OT KOTOPOT
HadMHaETCR MIBATOT KaHanew, KpOBL B KanWANAPHBI KnyGoNeK
NIOCTYNaET 10 MPAHOCAWEH, 3 MOKWAJET 110 BHIHOCAULEf apTepHOne.
BHIHOCALIaR ApTEPHONa BHOBL PACIAAETCA Ha KANMANAPS,

N0y LIGPHA NEPEAHETO MO3T MOKPBLITHI CEPbIM BEWECTBOM - KOPO
GONLUIMK NORYWAPHiL, KOTOPAR OGPA3YET MHOKECTBO CKABAOK,
60PO3A M U3BHIMK, YBEHMBAIOWMX NAOLLAAL KOPSI. CHONNEHHA
CEPOrO BewECTBA HAXOAATCH & FYGUHE NONYWapHi. 370
NoAKOpKOBbIE AApa.

P nonywapwit i Heperoi
CUCTembI. OHa oTBedaeT 32 BOCTPUATE BCeli NOCTyNaKouLeit

BCeMM CIOKHbIMI
ABWKEHUAMA. C HE CORIMHEI NaMATS, PENEBAR: U MbICAMTENEHAR
AEATENSHOCTS. KOpa KaX0r0 NONYWAPHA COCTOMT 13 NOBHOM,
TeMEHHOW, 3aTINONHOT W, BUCONHOT AONET. 3ATBINONHAR 30K KOPSI
OTBedaeT 33 3peHMe, BICOUHAR — 32 BOCTPHATHE 3BYKOB, TEMEHHAR
aHAAMSMPYET UHBOPMALMIO, MOCTYTTAIOLYIO OT KOXKH, CYCTaB0B,
¥i. NoGHan Kopa B nporpamm

ACTICTOM, C €€ pasBuTHEm CoR3AH BbICOKMTA YPOBEH NCHXIKN
uenosexa.
K

nonywapua THYI0 1 pess,
IOTMHECKO. MblLLNEHVe, NIPABOTO — OTBENaeT 3a 06pasHoe
MbiwneHme.

otaen i perynnpy "
GHYTPEHHIAK ODI2HOS B MEHAHOLLAXCA YCIOBHAX OKPYHEIOWLEH CPEAbl.
[JeRTELHOCTS BereTaTUBHOH HEPBHOT CHCTeNbI HE 33BUCHT OT 507

B cocras i HepBHOH CHCTEMBI BXOAAT "
napacumnaThieckwii oTaENbI
@ oraen

onneralolme WIBHTON KaHanew, Takum 06pason,
CHaana Yepes KaNWATAPHYIE KNYGOueK, a 3aTem Hepe3
KAMWINAPHYIO CeTb BUTOTO KaHANbLLA.

B KAMWATAPHEIX KAYGONKIX KPOB TeHeT NIOA GONbLIMM AGBACHHEN,
“EM B ADYTX KANMATADX, TaK KaK SXOAALIMIA COCYA WHpe

Ghema
COKpaULeHMAMM AbiXaTebHbIX Mbiw. 1pW STOM NPOUCXOANT
BEHTWNAUMA nerkWX. HEOGXOMMMBIM YCAOBHEM OCYLECTBNeHNA
ABWKeNWii ABReTCR i
71070CTH (111BPANbHOM W), KOTOPaA HAXORHTCA MEAY NETONHOT
N8O U NPUCTEHONHO NNEBPOTi M 3AMONHEHA HAAKOCTED.
PerynAumA AbIXaHwA. [1biXaTenbHbili UEHTP HaXORUTCA &
NPORONTOBaTOM Mo3re. Hepes Kaabie 4 CeK 8 AbXaTENLHOM UeHTpe
Bo3HMKaIOT

(CreHKy KANMANAPOB NPONYCKEIOT B KACYNY U3 NAGIMbI
KPOBU BO/Y C PACTBOPEHHbIMM B Heli CONAMM, 32/AePXHBA KNETKM
KPOB 1 KpYNHBIE MOAEKY /bl 6eAKOB. TOT WALTAT ABNAETCA
NIEPBINHOM MONOW, OHa COREPIAT MHHEPAZbHbIE CONM, FOPMOHbI,

curyaumsx. Ero
UEHTPBI HAXOAATCA B BepXHeit 1 CPEAHET 4aCT CMHHOTO MO3ra. OT
WX WYT HEPBbI K HEPBHBIM Y3NaM, PACTONOKEHHEIM B0

. 370 napHsie y3nbl Kpowe Toro,
€CTb AONOAHMTENSHblE Y3/l 8 061CTH HMBOTa (cOnHedHoe
cnnetenve) u Ap. M1OA BAAHMEM 3TOTO OTAENA CEPAUE YCHMBAET
CB010 PaBOTY, KOMHbIE COCYAb CYHGIOTCA, NOBLILIAETCA KPOBAHOE
AaBneHve. OpraHBI NMWEBAPEHWR, HAOGOPOT, ATOPMAKNBAIOT CEOI0
fAesTenbHOCTS.

BUTaMMHb, "

opranuamy.
M3 Kanicynsi nepevdHan Mova NoCTyNae & u3suTof kawanew, Ero
crenkn 80ay 1 HexoTopsIe

FAIOKO3Y, BATAMVHbI 1 A, B pe3ynbTaTe 0GPa3yeTCA BTOPHIMAR MOYA,
060 i i

BA0Xa W B
PEIYUpYET TaKke HCTOTY 1 AYGHHY AbIXATENHbIX ABHAKEHWE

Nuuwesapenve
-am0 s

Kavane, wa

60nee NpOCTbIe NUTATEbHbIE BEWECTE, CTOCOBHbIE BCACHIBATHER B

KpOB,. OCHOBHBIMI BEULECTBAMH, EXOAALIMMA B COCTaB NPOAYKTOS,
RBAIOTCA GENKi, KUPBI, YT/IEBORbI, BUTAMMHYI, MUHEDANLHBIE COMM 1
BOAA. PYHKUMH MLEBAPUTENEHOT CUCTeMbI

o
NUieBapHTENbHOMY TPAKTY NLLK);

P
MblLLEUHBITE COT, NOKPHITLIE BHEWHEN U BHYTDEHHEN %
i n

anTennaneHOf TaWANM. Hem Gonbie cna CoKpaLeHH, Tem
6onbue pasBAT MbiLIeHHbI CAOJ CepAUA. HanBonbwan TonMHa
CTEHKM B N€BOM HENYAOUKE, HaHMEHBLLZA - B NPEACEPANAX.
CepAedHaR MBI CTIOCOGHa 3BTOMATHYECKH PHTMAHO
COKPALATLCA, G1ATOAPA MMy ISCaM, BOSHUKZIOWM B CAMOM
CepALe, HE3aBUCHMO OT BHELIHWX BO3ACICTBNIA (aBTOMaTMA cepaua).
CepAeUHbIE NONYAYHHBIE KAGAHbI Ha BLIXOAE 13 KENYAONKOS
6eCneuMBaIOT OAHOCTOPOHHMH TOK KPOB Ha CEPALE B A0PTY U
1erO4HYIO 2pTEpIo. OHM COCTOAT U3 3-X CTROPOK, MMEIOLLX BHA
KIPMAUKOB, OBPAUIEHHbIX 8 NPOCBET COCyAa. NIpeAcep AR 1
HENYAOHKH CORAUNEHI ADYT C APYFOM OTBEPCTHANI, OCHALIEHHSIMMA
CTB0pHaTSIMMA KAGNaHANM. B 1€BOT HACTH CEPAL HAXORHTCS

it knanan, a & npasoi - i knanan
KNaNaHsI NAKPENAEHS K CTEHKaM CYXOMISHBINW HUTAN C
COCOMKOBLIM MBILLGNY W OBECTINBZIOT TOK KPOSH U3 MpeACEpANTi

wHTes U BbigeneHme
* scaceisaTenbHas (oBecresenve NEPeXOAa UTaT. BeulecTs u3
KAWENHHKa B KPOBS M MUMGY).
TMLEBAPHTENEHAA CUTEM COCTOMT U3 MLIEBAPHTEAIbHOTO KaNana
W MUEBaPUTENHLIX Kenes. TTMLLEBaPUTENLHI KaHaA BKAIOYAET B
CE6A POTOBYK0 NONOCTS, FAOTKY, NMILIEBOA, HENYAOK, TOHKMI
TONCTLI KMWEUHMK. K MULIEBAPHTENIbHbIM HeNe3am OTHOCATCA
CIOHMHEIE ENE3bi, MOMKENYAOHHA KeNe3a U MeveHs.
B POTOBOJi 00T HAXOAATCA 3YGbi, A3bIK, CAIOHHbIE Kenesbi. 3yGo
& nyHKax uenocteit. Y 83p w32 a
KaWAOH YENOCTH HAXOAATCA 4 Pe3La, 2 KbIKA, 4 MANbIX KOPEHHBIX 1
6 GonbLIMX KOPeHHIX 3Y60B. 36 COCTOT 13 KOPOHKH, ek
KOPHA. BHYTPY 3Y62 MMeETCA MO/IOCTS - Y1613, KYAA BXOAAT HEpBbl 1
KpoBeHOCHbIE COCYAbl. TBep/A0e BEWecTso 3y6a - AeHTH
NIDe/ICTaBAAET COBO BMAOMIMEHEHHYIO KOCTHYIO THaHS. Caepxy 3y6
NOKPHIT 3MaNO.
8 potosoit HavansHoe

B eNYA0KM, IPENATCTEYA OGPATHOMY TOKY KPOBM
HenypouKos.
Patora cepaua
CepAE B COCTORHMM NOKOR COKPALLAETCA € HACTOTOM OKONO 70-80
VABPOB B MUHYTY. CepAUHBIA UMKA COCTONT 13 COKPALIHUR

i HeNYAOUKOB 1
PaCCRaGAeHMA Npe/ACepAli U HEnYAOHKOB. CokpateHve
PeACepAN/i ATMTCA 0,1 CeK, COKpaLEHHE HENYAOHKOS - 0,3 CeK.
KpOBl 32X10NGIB3ET N0 AGBEHMEM CTBOPUATLIE KNANAHbI 1
YCTPEMAIRETCH B 30PTY U NIETOYHYIO APTEPUIO, OTKDLIBAR NOAYYHKbIE
Knanan. paua e 0,4 cex. K
NPUTEKAET U3 BeH B NPEACEPAMA M OTIYAD B HEAVAOHKN
1oAY AYHHEIE KNANaHb! B 3TO BPEMA SAKPBITS
Ynpasnner paBoToi cepAua SereTaTHaHaR HepaHaR cuCTema. Hepsbl
CUMIaTUYECKOTO OTAGN YCUAMBIOT YGCTOTY U CUAY COKPaEHMiE
CepAe4HOYi MblLbI, NapacuMnaTiyeckie Hepssl (6nyxaaioue)
3aMeAIOT PaBOTY cepaua. [IEATEbHOCTS CEpAUA HaXOAMTCA TaKiKe
10 BAMAHMEN FYMOPANIbHOM PEryAALUK. Tak, FOPMOHSI AApeHaNMH
W TPOKCUH YCHAMBIOT CORPALLEHH CEPAUA, 3 NOBbILEHYE

CMUOHbI, GKTMBHbIMM B CTABOIENOUHOM
CPee. CioHa BbIEARETCA TPEMA N1aPaMA CIOHHbIX Kenes
" Maua
BeVICTBYeT KaK Pa3/ADBKMTEN: Ha HEPBHbIE OKOHIAHWA CIUSNCTON
060n0UKH PTa, OT KOTOPbiX BO3BYACHHE NIEPEAIETCH B L8O
¥ pabory op

nuwesapenun
1IMieB0 KOMOK, NPONIMTaHHEIIt CAIOHOR, NIONAAET 6 HEAYAOK B
Pesy/LTaTe PedNEKTOPHOTD aKTa FAOTaHMR, NPH KOTOPOM
HaAOPTaHHHK ONYCKAETCA  3aKPBIBAET BXOA 8 FOPTaH®, MATKOE
HEGO NOAHUMEETCA U 3aKPHIBIET HOCOTAOTHY, TMULA MPOTAKMBAETCA
B MUIEBOA, CTEHKU KOTOPOTO BOAHOOGPASHO COKPALIAIOTCH
POABATIOT N B WEnYAOK.
Henyaok - Tpakra.
O BMeWaET 0K070 2-3 1 ML, B €0 CTeHKaX pacnonoMeHsI
IKENE3bI, OAHM U3 KOTOPSIX BbIACAIOT HENY/OHHbIF COK. OH
COREPIKAT BePMEHT nencuk, pacuientsiowuii Genkm 40

wenesbi wucnory,
COIRIOLLYIO KACAYIO CPEAY B HENYAKE W yTHETaIOLLYIO

& kpoau TopmosuT pabory cep,
Lasnenve kpos s cocyaax

AlswKenme KpOBM NO COCYAAM 3ABUCHT OT CO3AABAEMOTO CepAUEM
Aasnenna u ToKy KposH. /12

nonasiume & eAyAOK. HeKoTopble KeTKM
CAMIUCTOl OBONOUKY HENYAKA CEKPETUPYIOT T3S, KOTOPaA
3AUNLAET CTEHKN IENYAKa OT ACVCTOUS GEPMENTOB 1 CONAHOI

©30PTe B MOMEHT COKPALLEHHA HENYAOUKOR CEPAL HA3bIBAETCA
MGKCUMANHBIM BDTEPUaLHBIM A3B/IEHHEM, 3 B0 BPEMS

AaBReHEM. Ha BeNWIMHY KPOBRHOTO A3BAEHWA BAMAIOT IPOCEET
KPOBEHOCHIX COCYAOB, BA3KOCTb KPOBH, KO/HECTBO

LMKy MpYIoULeih & Cocyaax kpoBu. 1o Mepe yaanenws oT cepaua
A3EEHIE KDOEM YMEHBLLIAETCA U CTaHOBUTCA HAMMEHBLLIM B BEHAX.
Pa3HOCTS MEMAY BbICOKUM A3BAEHWEN KPOBH B J0PTE 1 HSKNM
/A3BTEHAEM 6 MONIIX BEHaX OGECTIEBIET HEMPEPbIBHbIF TOK KPOBM
no cocyaam.

¥ 340pOBIX MoAEH & COCTORHMM N1OKOR MAKCUNMATIBHOE KPOBAHOE.
/AaEneHE B NNeYEROl BPTEPUM COCTABNAET B HOPME OKOAO 120 M.
PT. CT., 3 MuHMManbHOE - 70-80 MM.pT.CT. CTOiKOE noBbIweHHE
KPOBAHOTO AABNEHHA B COCTORHIUM MIOKOR OPTAHU3MA HA3LIBAETCH

ol flanee nuua 6 suae i KawMus! NOPUUAMM
NIPOTANKABAETCA B ABEHBAUATUNEPCTHYIO KULLKY.
[lsenanuaTMNEpCTHAR KiWKa MMeeT AuKY 25-30 Cm. B Hee
OTKPHIBAIOTCA NIPOTOKM NO/VKENYAOHHOT Kene3bi M fleseHn.
MOAXenYAOHHaA KENE3a BbIPABATHIBALT FOPMOH UHCYAMH,

i 5 KpoB, U
bepmeHTs, yuacTayloue 6 aanbHeliwem pacuiennenun. foa
BAMAHMEN dEPMEHTa TOUNCUHA NPOUCKOAWT PacienneHe Genkos
A0 IMMHOKNCAOT. [IPYTHE BEpMENTL! YaCTBYIOT 6 pacuienneHm
HYKNEUHOBbIX KMCAOT, YFARBOA0B M MUPOS.
Mesens ABAAETCA Camolt KpYHOT Kenesoli Hawero Tena. Owa
senAeTca P
nevetm ARoBMTSI
BeulecTsa, NOCTYNaIowWe ¢ KPOBbIO. MNeveHs BbIpaBaTLIBaET Kenib,
KOTOPaR HaKAMAMBAETCA B KENHOM Ny3bIPE U 3aTem NOCTYnaeT &

aero runoToHMed.
HarPY3KaX U CHALHLIX 3MOLIMAX AGB/IEHHE NOBLILIAETCA.

Aasnena 3a cver
Opranmam c "

KKy,
TOHKaR KALLIKa UMEET ATHHY 5-6 M U OBPa3YeT & GpIoLIHOl NonoCT
NIETAM. B CAUSNCTO OBOAIONKE TOHKO KALIKW UMEETCA MHOTO Henes,

MEHATS YACTOTY COKPALLEHIA CePAEUHOT MBILIL, CYaTb M

PACWMPATS COCYAb, B/IMAA TeM CambIM Ha AJBAEHE KPOBM B COCYAAX.

TyAbC - 370 PUTMAYECKOR KONEBaHHE APTEDUANHOM CTEHKM,
BO3HUKAIOLLIEE DM KAK4OM COKPALIEHNM CEPALA. 10 NYABCY MOKHO
V3HATL KOTMNECTBO COKpaLIeHHi CEpAUA B MAHYTY. CKOPOCTS ToKa
KPOBY B APTEPHAX M KANWNAPAX Pa3HaA. B KAMWANAPaX KPOBH TeveT
SHANUTENIbHO Me/NEHHee, GRArORaPA Hemy OCYUIECTBAIOTEA
OBMeHHbIE MPOLIECCH! MEWAY KPOBbIO U THaHAMM

Deixanue
AbIXaHue - 3T0 COBOKYMHOCTb NPOUECCOB, OBecneNMBaloux
NIOCTYAGHME & OPFaH3M KUCAOPOAA U YAANEHHE U3 Hero

KuwesHbili COK. CAUNCTaR 060n04Ka 0GpasyeT
BLIPOCTbI - BOPCHHKW. BHYTPH WX HAXOAATCA KDOBEHOCHIE M
TMMBATIIECKME KANWANAPEI W HEPBbL. IKMPHBIE KHCAOTb! M FAMUEPUH
W3 NONOCTH KULLIEUHIKA NIEPEXOAAT B INUTENUANHEIE KAETKA
BOpCHHOK, e
OPFaHY3Ma MOEKYbI KMPOB, KOTOPSIE 3aTeM BCACHIBAIOTCA B
TMMBY 1, TPOTAR GIPLED U3 MMPATHYECKIX Y3108, MONAAAOT B
Kposb. M0K032  ApYTUe

BCACHIBAI0TCA B KPOBY, KOTOPAR COBMPAETCA B BOPOTHYIO BEHY
NIPOXOANT Yepes nevens, e 06e33apaAKNBAIOTCH AROBHTLIE
sewectea.

BITOCTON KIWKE BCACHIBIETCH BOA3 W GOPMAPYIOTCA KaNOBbIE MACCH.
34€CH NPONCXOANT NEEBIPHBaHHE KNETHATKM C NONOUWbIO GaKTepM,

yenexucnoro rasa, &
oKmcrenws.
OpraHbi AbIXaHMA — HOCOB3A MONIOCTS, HOCOTIOTA, FOpTaHS, TPAXER,
6POHXI M NTKiE OBECTIENHBaIOT LMPKYAALMIO BO3AYXA H Fa3006MeH.
'HOCOBaA NONOCTH AEAUTCA KOCTHO-XPALIEB O/t NEPETOPOAKOI Ha ABe
N0710BWHb. BHYTPEHHAA NOBEPXHOCTS €€ U3BUANCTaR, YBNakHeNa
CAM3LH0 M OBMNLHO KPOBOCHAGKaETCA. CAM3b COREPMAT

seuectsa, neins M
MMKPOB. PeCHNIHI NMTENI 33/3CPKHBAET U BHIBOAUT Mbib
Hapyky. MTPOXOAALLAA MO COCYAAM KPOBS COTPEBAET BABIXAEMIH
B03/yX. B CTEHKaX HOCOBOIA NONOCTH HAXOAATCA YYBCTBUTENbHbIE
KNGTKN, BLI3bIB3IOLLME 4XGHHE, NP KOTOPOM HHOPOAHbIE HACTALLLI
VABAAIOTCA M3 HOCOBO/ MONOCTH HAPYHKY.
TOpTaHb CAYIMT 217 IPOBEACHIA BOIAYXA B TPAXEIO, 3 TaKIKe AnA
36YK0OBPa30BAHMA. MEMAY IEPEAHHN Y 32AHAM XPALLAMM FOPTaHH
HATAHYTHI TO/10COBbIE CBA3KM, 06Pa3yloLLe r0N0COBYIO wenb. 38yK
BOSHKAET B Pe3y/LTaTe KONEBaHAA TONOCOBLIX CBR3OK NpW BLIAOXE.

oBonoukm Knetok, a Takwe

OCYUeCTBNAETCA CUATES BUTaMMHOB rpyNMbi K 1 B,

Tl0CnE BCACHIBAHNR MUY B KDOB HAWMHAETCA TYMOPANbHAR

PEIYAUMA NMLiEBapeHYA. CPRAN NUTATENbHbIX BELIECTS ecTb

6MONOTHECKM AKTBHblE BELECTB, KOTOPbIE, BCACBIBAACS 5 KPOBS,
p enes. O

BLIAEATS HeNYAOUHBIT COK, 4TO OBeCnemBaeT AnurensHoe

cokooTAenenme.

Pasmmomenve enosexa
UenoBe, Kak u BCe XWBbIe OpraH3MB, CIOCOGeH K
"

va
TaKKE MOUEBHHEI. OHa CTEKBET 8 NIONEUHYI0 NOXaHKY — HeBOnbLYIo
NI0A0CTS B NOYKEX, OTKYAA 110 MOMETOUHWKAM NONAAAET B MONEBOH
y3b1pb. Hepes MOUENCIYCKATENbHYI KaHAN W3 MONEBOTO NY3bIPA
MOMA YAGIAETCR HAPYAKY.

otaen cepaua,
AaBREHIE, PACIIMDAET COCYAbI KOMM. LIEHTPbI 3TOT0 OTAERa
HaXoAATCA B CTBOAE FO/I0BHOTO MO3ra M KPECTUOBOM OTACNE
CMHHOTO MO3ra. Cambifi KDYMHEIA 13 HUX LEHTP - UEHTD

HepBa HaxoauTcA
ComaTuecKkwii 0Ten HepsHO/ cuCTembl. 3T0T OTACn
CNeUManM3MpYETCA Ha BOCTPUATAN MHGOPMALIMM 1 YnpaBAReT
ABAKEHUAMA Tena. BHICLIMM LEHTPOM COMATH|ECKOTO OTACNA
ABAAETCA KOpa GOMbWMX MoNYWaPHIA. ComaTueckyii oraen
MOAMHAETCA BOe HeoBeK.

Koma Oprasbi uyscrs (Ananusatopi
Kowa - HapysHbili NOKpOB Tena, KoTopeili oGecneumsaet o

Gonesyio, Pa3aApaKeHWl, AEHICTBYIOLINX Ha OPTaHU3M, M CIYKAT ANA
MIPENATCTEYET NPOHHKHOBEHUIO MUKPOGOB M AQOBMTLIX BEWECTS & 3 YenosnAm i
opranusm, eroor

BLINOAHAET GYHKUMIO TEPMOPETY ALK, BbIAEARET BpEAHbIE ATA
Opraiuama npoayKT MeTaGonuama.
Kowa cocronT 13 48yx croes. Hapysbii Crofi Hassisaerca
MMAEPMUCOM, 3 Gonee YGOKM - AEPMOH, COBCTBEHHO KOMeii.
KAeTki BEPXHEO C0R NIOTHO NPUAETAIOT APYT K APYTY
‘oporosesaior. Mx cnoii HanGoee TOACT Ha NOAOWBAX HOT U Ha
napoHAx.
POrOBO CO/i BHINONHAET 3ALATHYIO ByHKUIO. BONOCH! 1 HOTH -
NIPOMIBOAHBIE POTOBOTO COR NWACPMKCA. BArOAIPA €r0 KNETKAM,-
CNOCOGHEIM AMUTBER, OHM PACTYT HENpepbIBHO. B 6a3a/bHOM Cnoe
3NMEPMUCE HAXOAATCR NMTMEHTHBIE KNETKM, OT KOTOPbIX 32BUCHT
UBeT Kow, T. K. B HWX BHIpABATLIBALTCA NATMET MERGHHH NOA
Bo3AEHCTAMEM YALTPAGHONETOBbIX Ay ei.
[lepma COCTOMT U3 KNETOK 1 MHOTOMHCNIEHHbIX NepeneTenHit
KONNATEHOBbIX BOTIOKOH, AENAIOWUK KORY SAACTAIHOR. B Aepime
HaXOAATCA BOAOCAHbIE NYKOBML, NOTOBbIE Henesbi, CanbHbie
MENe3bl, KPOBEHOCHEIE M NMIGATHYECKHE COCY/AbI M PELENTOpb
Yepes N0TOBbIE Mene3bl YAANAIOTCA KUaKAE NPOAYKTS! METABOMIMA.
o cocTasy noT 61130k K COCTaBy Mosw. f1oTOBblE enessi umeloT
o npoToKaM,

womm. K T,
NOAHMMEIOWME BONOC. COKPAULEHHE STUX MbILUL BEAET K NORBAEHHIO
Ha MI0BEPXHOCTH KOXM GYTOPONKOB («TYCHHaR KoWan). CanbHbie
IKEAIE301 OTHPbIBIOTCA NIPOTOKIMM B BONOCAHbIE NYKOBHUL, BLIACNAR
KOMHOE Cano, KOTOPOE CMa3bIBAeT KXY M BOAOCE, AR WX
HENPOMOKAEMBIMMA 1 SNACTHHBIMMA
1102 ACPMOV HAXOAWTCA KNPOBAR KNETHaTKa, 06Pa30BaHHaR
‘COBAMHUTELHBIM BONOKHAMH, B NIETARX KOTOPLIX IEAT KUPOBI
KneTkw. O BbinonHAeT "
byHKupio.

IKenesbi BHyTpenmeii cexpeumn
TYMOPansHaR PerynAUMA QYHKUMI OPTaHH3Ma OCYLIECTBARETCA C
TIOMOULbIO XMMUNECKUX BEULECTS, BLIPaBATHIBAEMbIX B PasIMsHbIX
‘OPraHaX ¥ TKGHAX, U KPOBBIO PASHOCHMBIX 110 BCEMY OPTaHU3MY.
(CYUIECTBYeT PAA, Kenes BHYTPeHHe CeKpeuui, KoTopsie
BLIPAGATLIBAIOT BELIECTEa, CNELMANLHO NPEAHAZHAEHHbIE AT

Pa3AENAUOTCA Ha AUCTAHTHBIE, T. €. ACHCTBYIOLME Ha PACCTORHAN
(spesvie, cayx), u KoHTaKTHbie (0cAzaHwe, BKyC). Mo Buay Heprum
Ha

‘0BOHAHHE), mexanseckwe (cayx, oca3anue), caeTosbie (spenve).
Opran 3penmn
Tna3H0e AB/IOKO MOKPITO CHAPYM NNIOTHO GeNOUHOM 060N0UKO% -
CKNEPOH, KOTOP2A COBAWHAETCA CO CAMIUCTON OBOAOUKOM
BHYTPEHHEli CTOPOHS! BeKa. BrIepe CKnepa NepexomuT &
TIPO3Pa4HYI0 POTOBULY, HEPE3 KOTOPYI B 133 NpoHMKaeT ceer. Moa
CKABPOV HaXOANTCA COCYAMCTR 06OA0NKA, MPOHU3ANHaS
KPOBEHOCHSIMM COCYA2MM. E€ BHYTDEHHWIi CIOA CORePKUT Rl
KPACALLETO BELIECTBE — YEPHOTO MUIMEHTa, NOTOLIGIOENO YepHble
nyin. T103aA1 POTOBULS! COCYAMCTaR 0GONONKE NEPEXOANT B
PAAYKHYIO OBONOHKY W PECHUSHOE TeNo, e PaconoKeHa
PECH|HAR MBILILA, PETYIMPYIOWIAA KDHBUSHY XpyCTanuKa. Kpyrnoe
OTBEPCTHE BHYTPH PRAYKHOM OBONONKM - 32UOK, CIOCOBEH MEHATS
CBOM Pa3MEDbI B 33BUCUMOCTH OT UHTEHCHBHOCTH CBETa. BHYTPEHHAR
CTenKa rna3a BbICTAHA TOHKOT 06ON0NKOM — CETIaTHO, B KOTOPOT
HaXOAATCA 3ATEIbHbIE PUENTOPbI: KOAGOYKH U Man0HKH.
BHYTPEHHee AAPO FAa3HOTO ABNOKA OGPasYeT BMeCTe C porosHei
ONTHYECKYIO CUCTEMY (1233 W COCTOUT U3 XPYCTanWKa, CTEKIOBUANOTO
Tena u BOAAHMCTON Bnark nepeanelt u 3aavel Kamep rnasa
T1pO3pasHbili M 3NACTAYHBIT XPYCTANMK, PACTIONOMEHHBIF N033AN
3paska, MMeeT GOpMY ABORKOBBINYKION MUH3bI. OH BMecTe ©
BHYTPATAZSHbIMM HAGKOCTAMM MPENOMIRET NYHH CBETa, BXOAAUIME
BHYTPS (1232, 1 GOKYCHPYET UK Ha CeTdaTKe. Ha cervarke 06pasyeTc
YMEHbLIEHHOR NEpesepHYTOe H30BpaMEHHE NpeAMeTa. Mol UM
MIPAMOE U30GPaKEHHE PEAMETOB GNArOAZPA KOPPEKLMM CO
CTOPOHSI MOSFOBbIX UEHTPOS.
Oprami cayxa
B OraHe C/yXa pasnAvaloT HapYIKHOE, CPEANEE W BHYTPEHHEE YXO.
HapyKHOE YXO COCTOUT U3 YO/ P2KOBUHBI U HADYIHOTO CAYXOBOTO
npoxoga. O " i
B0/HbI K GapaGanHoii neperonKe. Cpeatiee YXo paCToNIoNeHo
BHYTPH BUCOMHOM KOCTH U COCTONT M3 IONOCTH, A€ HAXOATCA
CAYXOBbIE KOCTOMKH - MONOTONEK, HaKOBANBHA U CTREMENKO, M

PY6L DY6hI), i cpenpee yxo ¢

PerynaU ~ ropMoHb. FopMoHS! - 370
KTVBHbIE BeULECTEA. HNTOXHOE UX KOTMIECTRD OKaIBIBAET MOLLHOE
BO3AEHCIBNE Ha AEATENLHOCTS ONPEACTEHHbIX, OPTaNOS.
sinomser & . O ee
KNETKH BLIPAGATEIBIOT NULEBAPHTENBHSI COK, KOTOPBITE N0
BIBOAHAIM NPOTOKEM NOCTYNZET & KAWLEHIK, APYTHE KACTHH
BIPAGATLIBAIOT FOPMOH - MHCYAWH, NOCTYNAIOUIMH MPAMO © KPOBS
VHCYnMH NpeBpaLL@ET IBBITOK FIOKO3®I B KPOGH B FAMKOTEH
NOHIKAET YpoBEHS CaXapa b KPOBH. [OPMOH [IOKATON AEiicTBYeT
NPOTBONONOXHO MHCYRMHY. HEAOETATOK WHCYMMNa BbizbiBaeT
passiTie caxapHoro auabera.
LUMTOBMAHAR Wene3a NewMT NOBEPX FOpTaHM. E€ FOPMOH, 8 TOM
“WICTE TMPOKCHK, PETYAMPYIOT OGMEH Bewiects. OT wx KommsecTsa
33BUCHT YpOBeHS NOTPEBAEH A KHCAOPOA BCEMM TKAHAMM Tena.
HeAOCTaTOuHaR GyHKLMA HEne3si & ASTCKOM B03PACTE NPHBOAT K
Pa3BATINO KpETHHIEM (324EPHHBALTCA POCT U YMCTREHHOE
PasBATHE), B0 B3POCTOM BO3PACTe - K 336ONETAHMIO MHKCEAEMO
V365ITOK rOPMOHOB Y B3POCbIX NPHBOAWT K PazBHTIO 3062
(6aseposoit Goneshu).
HajAnoue MMk B5IpABATHIBAIOT FOPMOHSI, KOTOPSIE Pery/MpYIoT
6enKoBBIfT OBMeH, NOBBILIaIOT YCTOMMBOCTS OpraHHaMa K
HEBRArONpUATHEIM BOIRECTEMAM CPeAY, Pery MpYIOT Coneaoit

CTPEMEAKO - C MePenoHKOM 0BANIBHOTO OKOWIKA CYXOBOF YT,
CAYXOBbIE KOCTONKM, B3MMOAEHCTSYA KaK PbINATH, NepeAaIoT
KOnEBaHMA OT GapAGAHHON NEPENOHKN K KUAKOCTH, 3aNOTHAIOUIEH
BHYTPEHHEE YXO. BHYTDEHHEE YXO COCTONT W3 YAMTKM, CHCTEMbI TPEX,
NIOYKDYKHLIX KaHANOB, O6Pa3YIOLINX, KOCTHOM NAGMPHHT, & KOTOPOM
PACIONOKEH NEPENOHNATbIi! NAEMPUHT, 3AMOAHEHHBIF NAKOCTbI0. B
i yurie peuentopbi -

BOAOCKOBbIE KNETKM. 36YKOBbIE BO/HEI MIPOXORAT HEPe3 HapYHbiii
CAYXOBO/ IPOXO/ U Bb13bIBAIOT KONEGaHWA GapaGaHHO/ NepenoHKW,
KOTOpbIE 4epes CAYXOBbIE KOCTOUKN NEPEARIOTCA Ha 0BaNbHOE

© Y¥a u BbisbiBaI0T iero
HMAKOCTH 3TH KONEGAHMA NPEOBPAZYIOTCA CAYXOBbINMM
PEUENTOPaMM 5 HEPBHbIE UMNY/IbChl, KOTOPIE epeAaIoTCH Mo
CAYXOBOMY HEDBY B CIYXOBYIO 30HY, KOPbI GOAbLIAX NOAYWAPWE
Oprasi pasHosecus
(CHCTeMa TPEX MONYKPYKHbIX KaHAAOB, OBANLHBIT M KPYTAITi

BO3HMKAIOT B PEUENTOPAX 3TOFO OpraHa M NOCTYNAIOT B HepBHble:
LeHTPbI, OCYWIECTBARIOLIE NEPEPACNpEAEEHUe TOHYCA 1

by, B pesynsTate pasHosece u
nonoxeHye Tena s IPOCTPaHCTe. MonyKpyKHbie Kaars!

obmen u ap. B
FOPMOH - APEHANMH, YCTMBAIOWIM CEpAEIHBIE COKPALEHNA U
PeryAMpyloWMiA yrnesoaHsili obmen
TUROGM3 - HUKHWI] MOSTOBO/i NPHAATOK, BHAENRET & KpOBS
HEHPOTOPMOHbI, PETYAMPYIOLLYE POCT OPFaHH3Ma, GYHKUMM
. USGbiTOK npMBOAUT K

FUTaHTI3MY, HEAOCTATOK — 3aMEANIEHIO POcTa.
TMNOTanamyC BbIpaGaTHIBaET HERPOTOPMOKSI, peryaMpyIoLLe pabory
runogw3a. MonoBbIe Henessi (cemeHHMKM n AMIHIKY)
BLIPAGATHIBAIOT NONOBbIE FOMOHS! M OGPA3YIOT MONOBLIE KNETKM.
MyKCKHe I00BbIE FOPMOHB OTBENaIOT 32 PA3BHTUE BTOPHAHbIX

yeos, Gopoa AR My
TENOCAOKEHUS 1 HUSKOTO [010Ca. IKeHCKME NO/I0BbIE FOPMOHbI
PETYUPYIOT PA3BATHE KEHCKNX BTOPUIHBIX PH3HAKOB, YNPABARIOT
110708bMMA UMKAGMH, MPOTEKBHHEM GEPEMERHOCTH 1 POACE.

Hepstian cuctema senosexa
HepBKas cucTema 06ecneumsaeT NOCTOAHCTBO BHYTPEHHe Cpeabi
‘oprasu3ma. Kpome 3Toro HepeHan cucTema cornacyer pagory acex
‘OPIaHOB, PETYAMDYET WX ACATENLHOCT, OBECnewBaeT CokpatLe e
i, H 0
BHewHelt Cpeaoit. HepoHan CHCTeMa ABARETCA MATEpHANbHON
OCHOBO/t NCUXHIECKOH ACATENBHOCTH YeAoBeKa.

Tek
B2, Pa3MHOMEHME NPOACKOAUT NN0BIM COCOBON, DK KOTOPOM
NI0/10BLIE KIETKM CAMBAIOTCA Y 06PZ3YIOT 3UTOTY, AZI0LYIO Hakano

TemGP 1010Ca 3ABUCHT OT AIMHbI CBA30K U CUCTEMI
MIOMOCTH PTa, HOCOTAGTKNA W HOCA M MOTIOMEHIA A3LIKG, Y6 1 HIKHE
HenocT. BBEPXY FOPTaHb COEANHENa C HOCOTOTKOM. NPy

MM 8XOA B Tpaxero
HAZIrOPTaHHWKOM. BHYTDEHHME CTEHKM FOPTaH NOKPHITS! CIUSNCTOT

o v noapoGHo
onvcaro & pazaene «0Buan 6MonoruAY. MonogsIe KneTk
8 W AIHAREX
CemenHukm 8 HapyKHOM

KOMHOM MEWOHKE - MOLIOHKe. OT HHX 1 OTXOAAT CeMABbIBOAALIVE
MPOTOKY, BMaAAI0UIME B MOSECYCKATENoHbIA KaaA. B cemenHMKax
06pasyIOTCH MYMKCKHE NOROBbIE KNETKN - CEPMATO30MAL! H
mymckne

oBonouKoit 1 copepmar 3

Kawens, - PE3KIA BLIAOX NPH NONAAGHNM UHOPORHBIX Ten.

Tpaxen npeactasnaer co6oi TPY6KY, CTEHKH KOTOPO# 06pasoBaHbi
XPALIEBLIMM NONYKONLUAMM, 33AHAA CTEHKA NPUAETAET K NMUIEBOAY.
u coeps Crenkn ee

DECHUMHEIN CAMIUCTBIN NUTENUEN,

Tpaxen seauTcA Ha ABa GPOHXa. B nerkux GpoKxy ,

o
& GpIOLHO/ MONOCT. B HUX OBPA3YIOTCA AEKAETHN
W EHCKWE N1070BbIE FOPMOHBI. K AMHWKAM NOAXOAAT MATONHBIE
TPYBb, 10 KOTOPLIM AHUEKNETKA NIEpeABATAETCA MpH NOMOUM
PECHUMHbIX KNIETOK 8 MATKY. CTanMH Pa3sBuTUA denosena Ha
eTBEPTO Heaene y 33poabiLia AIMHOT 3 MM NORBARIOTCA 3aHaTKM
KOHEUHOCTeHH, M03Ke - 334aTkW 1133, HOCa, 3aTeM HauMHaeT

o6pasya 507, Ha KOHIMKEX BETOK KOTOPOTO.
HAXOAATCA MENbIaJiLLNE NTONHbIE NY3bIPbKM - A16BE0NI. ATLBEObI
3ANOAHAIOTCA BO3AYXOM NPH BAOXE. CTEHKN WX BHICTAAHS!
OHOCNOIHbIM NIOCKAM SNUTENMEN, IOKDBITHIM TOHKO/ NAEHKOT

W YCKOPRETCR pasBTHe KoHeHHOCTeH. AinHa
3apoppiwa AocTUraeT 15 M.

Ha 7-8 Heaiene GopMMpYI0TCs OTACAbHSIE CTRYKTYPI Tena: TpyaHas
KNETKa, 101083, HOC, 1233, YILM, NAbLUs! PYK W HOT. [lAMHa AOCTUTaET
2,5 CM. C 37010 MOMEHTa OH HZ3HIBZETCA NNOAOM. K TPEM MecALiam

seuecrsa,

TYCTOM CeTblo KaNMANAPOB. Yepes WX CTEHKY COBEPUIAETCA ra3006meN.

Tlerkuie NOKpLITH 060/104KO/ — NerouHoH nnespoi

passuTun nowTY Bce Opras, K 4,5
MECALAM NIPOCTYIIMBIOTCA COKPALEHHA CEPALA 103, HacToTa
KOTOpbIX B 2 Pasa B, dem y MaTepi

yTOK (9
MECAUIEE) 1 3aKaHINBAETCA PO aeHNEM peBenka. Havano poaos
CBR3HO C Bbl/AENEHHEM TOPMOHA TUTIOPH33 OKCHTOUNHA,
u GpowHoro
Npecca. ¥ peBenka nnaueHTapHoE KPOBOOBPALLEHHE 3ameHAETCA
METOUHBIM, O HeM CBUACTENBCTBYIOT Nepsbie KpUki. Yepes 20 Muk
NNaLIEHTa OTAENAETCA OT MATKM 1 BMECTE C 0GOONKAMM 1043
BLIXOAUT HIPYKY.
Mepasie 4 HeaeAw Pa3BUTUR MOCAE POKACHIA HATLIBAIOT NEPHOAOM
HOBOPOKAEHHOCTU. CeAYIOUIME MECALIS A0 1033 Ha3bIBaIOT
FYAHbIM Nlepuogom, ¢ 17043 A0 3 7T - ACensHbIM Nepuoaom, ¢ 3
7T A0 6 7T - BOWKOAbHbIM NIEpUOAON, € 7 neT A0 18 net -
WKOTbHbIM NIEpHOAOM.

P cocrput 3 "
4aCTH. K UEHTPanbHOl HEPBHOW CHCTEME OTHOCRTCA FON0BHOI 1
CIMHHOT MO3T, K MEPUAEPHHECKOT - OTKOAALIME OT HIX HEPBbI U
HEPBHbIE Y3/bl, HEPBHbIE CIETEHHA U HEPBHEIE OKOHYaHHA,
3a np pena n

CIUKHOM MO3I PACTIONONEH B MO3BOHOUHOM KaHANE 1 MMEET B
TPYBKW ANMHOM OKONO 45 CM U AMGMETPam 1cM. BHYTpH Hero -
TI0A0CTb, 3aMOMHEHHAA CTMHHOMOSIOBO KAKOCTbIO. Ha

cpese nano, it PUT U3 HApYAHOTO
6e710r0 BeeCTBa U BHYTPEHHETO Ceporo BellecTea. Cepoe BewecTao
COCTOMT 3 Ten HelipOHOB 1 MMEET Ha NoNIepeyHoM Cpese GopMy
6a60uku. Benoe BewecTso 06paz0saHo, OTPOCTKAMM HEPEHBIX
KNETOK, MIOKPbITIMM MHEAWHOBOM 0GONOYKOM, OB beANHEHHBIMK &
npoBoAAME nyTH.
TONOBHOJi MO3T COCTOMT U3 33/AHEO, CPEAHETO M NEPEANErD Mo3ra
OT Hero OTXOAAT 12 Nap YEPENHO-MO3TOBbIX HEPBOS, H3 KOTOPbIX
3pATENbHbIE, CIYXOBHIE 1 OGOHATELHbIE HEPBbI ABARIOTCA
YBCTBATE/IbHbIMM, 3 OCTaNBHBIE - CMEWIaHHEIMIA

o Tpex s3aumHO o
3an0nHeNb! CTYACHHCTON KHAKOCToI0. BHYTPU KaHAAOB HaXOAATCA
BONOCKOBSIE PEUENTOpbL. TTpH NI0BOM CMELLEHHH FO/I0BHI HMAKOCTS &
KaHaNaX ABYKETCA, BOBNEKaR B ABWAHEHME BONOCKH, 4TO NPHBORMT K
5036y MAEHMIO PeuenTopos.

MBILSHOE HYBETBO BOSHHKAET MpH PACTAEHMH WM COKpaLIEHWA
bl 672TOAIPA HEMY M CIOCOGHbI COBEPIATS IPOMIBONBHBIE

AvwKeHUA
YBCTBa CAGrAeTC U3 HECKONBKIA Ocazarme
, canzaHHoe ¢ K npeameram. B
HemM yHaCTBYeT TaKTHALHOE UYBCTEO.
o € NOMOLbIO PeUENTOpos, KOTOpbIE

HaXOAATCA 8 CAUNCTON 0BOAONKE HOCOBOJ NONOCTH. KAeTM 3TuX

PELENTOPOB MEIOT NOCTORKHO KoMeGnIOUMECs peckiKM. Kamaan
Knera coco6a o6

OnpeaenenHoro cocTasa. NpH B3aMMOAEHCTEMH C HAM OHa NOCHINaET

HEPBHblE UMNYTbCbl B MO

BKYCOBbIE ELNTOPSI PACTIONOKEHSI B CAMIUCTON 0BONOUKE A3bIK.

BKYCOBbIE COCOUKN MMEIOT TPHBOBHAKYIO, KENOBOBATYIO U AMCTOBYIO

$0pMy. Kaxasili Cocouex COOBUIAETCA € POTOBOT MoNOCTSIO

HEGOMLIM OTBepCTHEM - NOPOi.

Bbicuwan HepeHan AesTenbHOCTE
0 Bbicuieit HepaHOii nexat uaen o
PeNEKTOPHbIX MEXBHMIMAX NICHXHIECKIX NPOLLECCOB, KOTOPbIE
Bnepasie chopmynuposan .M. Cevenos,
V1. (1267108 SKCepMMENTaNbHO NOATBEPAW 3TH MAEH U CO3Aan
HOBLIF Pa3en B HayKe - GH3MONOTHIO BLICWEH HEPBHOM
Buicwan Heparan

uenosexa k

VIMEHAIOWLVMCA YENOBHAM OKPYMEIOLLEF 1 BHYTPEHHEii CPeab,

HOCHT PenEKTOPHbIi XapaKTE, OCYLIECTBARETCA ¢ NOMOLbI0

YCN0BHbIX 1 BE3YCNOBHbIX pedeKcos.

Be3ycnoBHbIE pedIeKcbI NOCTORHHO BO3HKAIOT NP ASTiCTENN
Ha

nons. BuA0BbIMM,
BCerA2 BOSHUKAIOT NIPH ONIPEACAEHHBIX YCAOBHAX U COXPAHAIOTCA &
TeueHye BCeli KU3HM OpraHH3Ma. K HUM OTHOCATCA
OPHEHTUPOBOUHbI, OBOPOHMTENbHIA 1 Ap. PedneKchl. IHCTUHKT -

Pednexce! nossonior Keuwe ve
im0, fna

K 33emy MO3ry OTHOCATCA NIPOAOATOBATbI MOST, MOCT U MOKENOK.
o3 BbinonHAET "

YKL W SBAETCA, NPOAOTKEHHEM CIMHHOTO MO3Ta. B Het
HAXORATCH USHTPbI ALIXGHIR, CEPASIHO-COCYANCTON ACATENSHOCTH,
SQUITHBIX PedrIencos (kawens, wxanve, peoTa),

¥ cosnagenve 80 Bpemen
ACTiCTBNA ABYX Pa3ApaNHTENE — BE3PAINUHHOTD CHTHANLHOTO, WA
YCN0BHOO (CBeT, 38K M AD.), U 6E3YCA0BHOrO, T. €. Bbi3biBaIOwLErD

i pednexc (Hanuive © nue, sone,

MOCT RBARETCA NPOAOAEHMEM NPOAOATOBATOR MO3ra. Hepes Hero
NIPOXOAAT HEPBHBIE NyTH, CBA3BIBAIOWME NEPEANHT, 3aAHUA MOST C
NIPOAONTOBATHIM U CIMHHBIM MO3TOM. OT MOCTa OTXOAAT CAYXOBbIE U
TMueBbIe HepBbi. MO3KENOK PACTONOMEH 033N NPOAOATOBATOT0
MO3ra 1 MOCTa. MO3KEHOK YHaCTBYET & KOOPANHALMM ASWHEHMTT,
NIOAAEPKANMM NO3bl 1 PABHOBECUA Tena.

Cpeanwii MO3T COANHAET NepeHMi MO3I C 3aaHHM. 3aech
HaXOAATCA BaHbIE ABUTATENbHBIE U UYBCTBUTENSHBIE HEpBbI,

3PHTEAbHbIX 1 CAYXOBBIX PELENTOPOB.
Tlepeanwii MO3T COCTOT M3 MPOMEMYTONHOTO MO3ra 1 60MbUIK
noAYLapHii. TPOMEMYTONHbII MO3I YaCTHHO 06pabaTsisaeT
UHGOPMALYNO, WAYILYIO HEpe3 HErO B GOnbuMe Nonyaphs. B Hem

). Yenoshbiii HecKonbko
NPEAWeCTBOBaTS Ge3yCAOBHOMY Pa3APaKATEN, . e
CUTHAAMIMPOBATL O Hem. 1P 0BPa30BAH YCAOBHOTO pedreca
BOSHIKAET BPEMENHAR CBR3L MEXAY UEHTPaMM aHAAM3TOPa
YCTI0BHORO Pa3APaKHTENR 1 UEHTPOM Ge3YCI0BHOTO pedIexca.
YenosHbiit pednekc M1asnos Hassan BpemeHHON CoR3LIO, MIOTOMY 4TO.
70T pedieKc NOABNAETCA TONLKO 6 T0 BPEMS, NOKA ACHCTBYIOT
YCN0BYA, MU KOTOPbIX O CHOPMAPOBANCA. YEROBHBIE pedeKch!
RBAAIOTCA OCHOBOJ HABLIKOB, NPUBBIYEK, OGYMEHUR, BOCTHTAHWA,
PA3BATHA Pes 1 MLILNEHWA Y PeGeHKa, TPYAOBOT, OBUeCTaeHHOf 1
TBOPHECKOM ACATENLHOCTH.
Hapazy C B036yMAEHMENM B KOPE BO3HUKAET U TOPMOMEHME, T..
32/1ePKa OAHMX PEaKLTE ANA OCYULECTBNEHUR ADYTUX. B NpoLiecce

HBXOJLATCA UEHTPBI MBI, HACHIWEHNA, ONORa,
TeMnepaTypoii Tena W BHYTPEHHMMY Opranamy. Bonsuine

W HABOTHSIX K BHELLHET CPES UIMEHRETCH UK
noBeAeHMe, CreA0BATENbHO, 0BPAZYIOTCA HOBbIE



3aTOPMAKABAIOTCH NPENHHE YCIOBHBIE pedneKchi. BAaroaaps

PEaKUMT OpraHw3Ma, BO3MOHA BbIPABOTKA HOBBIX YCIOBHbIX
pednexcos.

¥ 4EN0BEKa U Y KABOTHbIX MEXaHM3IMbI OBPA30BAH YCAOBHBIX
PedneNcos OauHaKOBbI. OAHAKO YENOBEK PE3KO OTAVIEETCA N0
CBOEMY NI0BEAEHHIO OT MABOTHEIX Gnar0AAPA OCOBHIM MEXaHUIMAN
HEPBHOM ACATENSHOCTH, K KOTOPBIM OTHOGATCA Peds, NaNATb,
CO3HaHMe, OTBARNEHHOE MblUINEHHE.

Peus sanAeTca CpeacTaom OBleHIs, MEXAY M0AoMA & meouecce

Tpyaa, AYXOBHO¥, AMSHOM HU3HU:
PA3BUTHE peseaoi AEATENLHOCTH, 1083, A3LIKA NPHBENO k
pazBuTii0 BbiCuei K
ee onbitom nokonewwi. Cr i
BbICWel HepaHOT senserca

HaNUME  HErO ABYX CUCTEM CUTHANLHLIX PA3APaKUTEneli: OAHA
CHETENa paSARITENE, KK 1  KHBGTHSI, COCTONT 3
i M BHyTPeHHelt
CPesl praASMa. pYFan COCTOMT 3 0B, OGOHZUIOUX

wn Hasan
WK N1EpBOi U BTOPOI CHTHANLHEIMM CHCTEMaMHA. CNOBO CTano A1
{eN10BeKa CHTHANOM NIEPBUNHbIX, AETICTEYIOUX HePe3 OpraHbi 4YacTs
pa3ApauTeneli — CATHANOM CUTHANOS. B CloBax 0GoBWaIoTCA
KOHKPETHbIE 41 AAHHOTO NIPEAMETa W OGUIMe CBOICTEA NPeAMeTos;
MIPOUCXOAUT OTBEUEHHE OT KOHKPETHSIX NPEAMETOB 1,

cospaiotcn

A6CTPAKTHOTO MbIIAEHHA. 3TO SHAINTEBHO PACLIMPRET
BO3MOKHOCTM NPUCNIOCOB/EHWAM OKDYMaILE/i Cpeae.

6. KaranuTiieckan dyHKUMA: 6ekit-BepmeHTS yCOpSIOT
XMMHUECKHE peaKUH.

7. 3aUMTHAA BYHKUMA: GENKW-aHTHTENa (MMMYHOTAOBYAMHbI)
3a607eBaHMA OpraHM3Ma.

8

yHKUUA or 3
KOTOpbIe perynMpyioT oBMmeH BelecTe.

Yones .nATCA HA NDOCTBIE - MOHOCAXapUAY (PU6O03a,
le30KCUPU03a, [/10K033, GDYKTO3a U AD.) U CAOKHBIE -

k7033, ManbTo3a) U

MeMGpaHsi uepes Kanan BHyTpH AT®-CUHTE3bI. OCBOBOMARANOLIARCH
71DV 3TOM 3HEPIHA TPATHTCA Ha CiTe3 AT®, KoTopan
NIEPENPABARETCH 5 MECTO CHHTE32 YIIEBOA0S.

TIpOTOHbI, NPHCOEAMHHB 1EKTPOH, NPEBPALLAIOTCA B ATOMbI
BOAOPOa, OHM TaKKe NEPENPABNAIOTCA B MECTO CAHTE3A YI/IEBOA0S
(H# +e > Ho).

O6utee ypasHenvie caeToB0 hast oTocuHTesa: 40H --> 02 + 2H20
Takum 06pasom, 6 CaeT0BYI0 a3y GOTOCHHTE3a NPoTeKaIOT
creayioume npouecc:

(KpaXMan, FIuKOreH, Uenntono3a, XMTUH u Ap.).
DYHKUMM YIIEBOAOB: BXOAAT B COCTaB HYKAENHOBBIX KNCAOT  AT®,
ABAAIOTCA YHUBEPCANBHBIM UCTOMHIKOM SHEPTUM B OpraHM3Me,
YHACTBYIOT B 0GE3BPEMMBANIM U BIBEACHUN U3 OPraHH3Ma
ABOBUTHIX BEULECTS, NOAMCAXaPHAB! HTPAIOT POAb 3aANACHIX
npoaykTos.

JIMnMab! - 3TO HEATPaNbHbIe KHPL, BOCKA, GochomMnMAY U
repone ropmor Ow HepacTsopuMsI 8 S0, o xopouo

6enzone u ap. ) B WX COCTaB, KaK NPaBUAO, BXOAAT FMUEPHH M
HUPHBIE KUCAOTI
®y KaK 3anacHoii ucTo
BXOAAT B COCTAB KAETONHbIX MEMBPaH; BbINONHAIOT 3aLLMTHbIE
dyHKuuy (Tenonsonaums).
HyKneuHoBble KMCOTbI - 370 MoneKybl AHK

enore) v PHK
Kkcnorsi). AHK - 61ON0/MMED, €8 MOHOMEPBI - HYKIEOTWABI COCTORT
3 330TUCTONO OCHOBHUA (ACHNH, TyaHUH, wmosu, Tam),

Cow: W.1. Masnos fionaras, 470 cot - 370
0TAEN08 KOPbI - 60K NONYWaPHTY, 613r0AaPA KOTOpOMY
NIDOMCKOAUT BOCCTaHOBNEHWE PABOTOCNOCOGHOCTH HEPOHOB.
VICCNA08aHMA NOCNAHAX NET OKZ3ANM, STO COH - 3TO HE TONKO
OTALIX MO31a, HO M AKTUBHAA NEPECTPOIiKa ero PaGoTsi,

HEOGXOAMMaR 417 YIOPAAOMBAHHA IOYSEHHON B NEpHOA
60APCTBOBAHUA MHGOPMALIH.

PUTI CHa 1 GOAPCTBOBAHMA CBA3aH CO CMEHOM AHA U HOU. OH
ABNIAETCA TaKMM e ECTECTBEHHbIM COCTORHHEM YE/I0BeK, KaK
NIePMOANHECKY HACTYNZIOLTE FONOA, a2 U APYTHE NOTPEGHOCTA,
HeBO3MOMHO BbICTATHCA BNIPOK, Tak e KaK HEBOIMOMHO HATUTHCA
HAECTBCA Ha AIUTEAIbHOE BPEN.

Cow Aaer HauBonee NOHbII OTABIX UEHTPANLHOM HEPBHOM CHCTEMe.
TpyaHbIe AETH CNAT 20-22 Y, WKOALHMKY - 9-11 4, B3pOCALIe AloaM - 7-
84.Mpu Teprer Con

7 KHCAOTS.
Cama monekyna [1HK - 370 2 5aKpyHeHHble B Cupant

uenw, y
B0ROpOAHbIMK CBR3AMM.
@ AHK: 33nuce, xparenvie u
HaC/IeACTBEHHOI UHGOPMALIAK,

ammochepy;
* cunres ATO;

* 0BPa30BaH¥E ATOMIPHOO BOAOPOAA.

Temnosan cocrouT u3 paaa

(bepMeNTATUBHbIX peaKLyil, B pesynsTaTe KOTOpsIX 06pasyeTca
F710K032, CAYKALLAR VCXOAHLIM MATEPUANOM /1A GHOCHHTES APYTHX
YI1€80/208. ITOT MPOLECC WAET € MCONL30BaHHEM SHeprun AT® u

Emy He npeawectayer cuTes [1HK, T. K. MHTEP$a3b NPAKTUNECKN Her.
Mlocne KopOTKOW MPOGa3bi & MeTada3e BTOPOTO AeneHUs K
XPOMOCOMAM, COCTORIMM U3 ABYX XPOMATHA, IPMKPENARIOTCA HATH
BepeTena aenenvA. B aHabase K NOMIOCAM KAETKM PACXOAATC
XPOMATWAbI 1 & KaWAO/ AOHEPHEH KNETKE OKA3LIBAETCA N0 OAHOM
‘A0uepHeih xpomocome. Takum 06Pa3zON, B NONOBLIX KAETHAX
KOTIMHECTBO XPOMOCOM YMEHBIIAETCA BAB0E.

3
4HCNa XPOMOCOM BABOE H O6PAIOBAHMM FaNAOMAHBIX FaMET.
CAWAHME raNNOMAHIX KAETOK NP ONNOAOTBOPEHMN
BOCCTaHABAMBAET 8 3UTOTE AUNNOMAHSIi HABOP XPOMOCOM.
MlepeKoMGUHaUA reHOB, OCYUieCTEAAEMaA B Mefiose, NPHBOAMT K
BHYTPMBMAOBOR UIMEHINBOCTH,

Nonosoe u Becnonoe pasmuoseHMe opranaMos
VICTBO HiBbiX OPTaHHIMOB
cefie NOAOGHLIY, B OCHOBE KOTOPOTO NEKINT MEpeaza

npw ywacTun
Obuiee ypasHenme TemHoBOj Gasbl GoTOCHNTesa: 6CO2 + 24 H20 >
C6H1206 + 6 H20

O6usee ypasHenve dotocunresa: 6 CO2 + 6 H20 > C6H1206 + 6 02|
KpOMe yreB0A08, 8 MNACTHAAX CHHTESMPYIOTCA BMMHOKNCAOTS,
6enkw, nunuasl, x1opoduan.

Cunres Genka

Cumres Genka K peakuam

‘ofmena. CukTes Ge/IKOB HauGO/Iee aKTHBHO MPOTEKAET B MOMOBLIX
PACTYUAX KAETKaX. OCHOBHaR PO B OMPEAENEHHY CTRYKTYPbI
6enos npnHaanexuT AHK. OTpe3ok AHK, conepmaumin
HGOPMAUHIO O CTRYKTYPE OAHOTO GeAKa, HasbIBaIOT rewom. B

or poayTeneii notomcray.

ocobei

Paccenenve Ha HOBbIE TEPPUTOPHM, CYILIECTBOBAHHE BIA2 B UNON.
110710808 PasMHOMEHME OCYWIECTEARETCA NP NOMOUM
CNeUanM3MPOBaHHLIX NI0A0BbIX PEWETOK. B OTade oT
COMATMHECKIX KNETOK Tena, MO/IOBble KneTKM (rameTe), uMeloT
rannowaHbih (0AMHapHSI) HaGOP XPOMOCOM. TP C/MAHIMM ABYX
NI0108biX KAETOK BOCCTaHABAMBAETCA AUNNOWAHSI (180iHHON) HaGop
XpomOCoM. 110/1080€ PasMHOMKEHHE UMEET O4eHb Gonbioe

Gecnonsim, 7. K.

revos,
B2 K MEHAIOWAMCA YCAOBUAN CPEab!

Monexyn o
Genke 8 Buae ONpere/eHHO COUETAONXCA HYKTEOTHA0S. CYUHOCTS

CAUAHUA NO/IOBBIX KNETOK C
06pa30BaHHIeM 3UTOTH! - AUMIOWAHON KAETKN, € KOTOPOH HAUMHaETCA

Koz AAHK coctowT 8 Tom, uTo
YHACTOK reHa U3 TPEX PAAOM CTOALIMX HYKAEOTWAOS - TPHINET.
20,

kucnora (PHK)
COCTOAUIMI U3 HYKNIEOTWAOB, B KOTODLIX 330THCTOR OCHOBAHME THMMH
3aMeHEHO YPAUMTION, 3 YI/IEB0 ACIOKCHPHGO3a — PUBO3O/.
Pasnuuaior 3 suna PHK:
1 Vdopmauonhyio (n-PHK),
2 TpancnoptHyio (1-PHK) u
3 PuBocomansHyio (p-PHK).
@yhKumm PHK: yUaCTie & B0CNPON3BE AeHUN HACNEACTEEHHOM
Hbopmaumy (s curtese Genka).

cocTonT u3 4-5 uKos, apyra, dasi
CHa 1 a3l BLICTPOTO CHa.

e Guonoruseckue 3akoHomepHoCTH
A MMP H3MEHHME 1 =

epemern
npUHMH.
CYLLECTBYIOT CeayioLLYE YPOBHH OPTaHU3AUMM HIBOT MATEPMH Ha
3emne

* MONEKYNAPHO-TEHETMIECKWTi - C 3TOTO YPOBHA HAINHAIOTCH
BIKHETiLLINE MPOUECCHI KAIHEAEATEIbHOCTH OPFaH3Ma: OBMeH
sewects u priv, nepesata it
uHbOpMaLAM 1 Ap.

Kucnora (AT®)-
COCTORWMI U3 PUGO3b, 3ACHHHA U TPEX OCTATKOB $OCHOPHO
KucnoTs.
OyHKums: ATG - yHUBEDCANbHBITi MCTONHIK IHEPTAH B KAeTKe.

enue aHeprum
OGMeN -emem W 3eprim (metaGowsm) o:ymemn-em Ha scex

coueramii u3 4
HYKNIeOTHI08 10 3 PaBHO 64. C/leA0BaTENLHO, TPUNAETOS C
36HITHOM XBATaET /117 KOAMPOBAHMA BCEX AMMHOKHCAOT.
Jransi 6uocunTesa Genka:

¥ ocobieii pasbix w08
CHASCTEYIOT C5oW OCBeHHOCTH STIOROTEOPEHHA. Moam W

soAHan cpesa.

¥ KUBOTHBIX OMAOAOTEOPEHUE MOKET GbiTh BHELIKM U BHYTDEHHIM.
1P BHeUWHeM ONIOACTBOPEHMH FMETI BbIAEARIOTCA 8 BOAHYIO
Cpeay & GObUIOM KONMHECTBe, T. K. GOLIAR WX HaCTb THGHET.

Ha oaHol u3

BHK wonexy s -PHK 1o mpuHLuAnY KomnnemeHTapHocTH. Mpouecc

NIDOMCXOAMT He Ha Bceii monekyne IHK OHOBpemeNHO, a Ha
yuacre,

2. TpawenAus - NepeaoA MbopMaLLIH ¢ MoneKyb n- PHK s

i uernm,

MIPOUCXOAMT 6 WHTONNa3Me.
Monexyna u-PHK A0CTaBAAeTch ¢ nomoubio 0co6oro Genka-
epmenTa u3 #APa K pUGOCOMaM. PUGOCOME NepemewaeTcA no
monexyne u-PHK NpepbIsucTo, TpunAeT 3a Tpunnetom. Mo mepe
nlepemeuieHI PAGOCOMbI K MOMNENTUAHOT UenouKe oaHa 3a
Apyroi Tounoe

P newyio
BCTPENM POAUTENCKIK ramer.
IKeHCKME rameTb - AFLEKNETKM, 06Pa3YIOTCA B NONOBHIX OpraHaX

ii. Y uBeTkoBbIX o6pasyercn s
CeMANOUKEX 33BAZH, Y FONIOCEMEHHIX - B CEMEHHbIX 3a4aTKAX
KeHCKMX Wiwek. AHUEKAETKN KPYAHEE CEPMATO30MADS, T. K.
COAEPKAT 3aNaC MMTATEbHbIX BEWECTS, HEOBXOANMbIX AT
3ap0AbILA. Ok HEMOABMKHS. B NPOLLECCE CO3DEBANIA AHUEKNETHN
NOKPLIBAIOTCA 0BONOUKAMM. X BYHKLAA - 33UIMTa AHLEKAETHA U
3DOALILA OT BHEWHNX HEGAATONPUATHBIX BO3AEHCTBMH, MyCKHe
FameTs! - CepMaTo30MAbI, OBPA3YIOTCA B CeMEHHUKAX- MYKCKHX
nonoBLIX Menesax. Hx 4>v~xum4 cocTonT B AocTasKe AiiueKneTke

YPOBHAX OPIaHU3MA: KAETOUHOM, TKAHEBOM U

OBecneumBaeT NOCTOAHCTBO BHyTpeHHEi Cpess! OpranH3Mma -

romeocras - &

B KITKE NIPOTEK3IOT OAHOBPEMEHHO 433 N1POLECCa - 3T0
o6wmen (anabonusm

* Knetounsiii. KneTka ASARETCA CTRYKTYpHOT M
eAMHMLEH, 3 TaKIKE EAWHWUET PASMHOMEHUR W PABATA BCEX
KMBbIX OPraHUIMOS.

* TKaHesbifi. TKaHs - 3T0 COBOKYIIHOCTb KAGTOK, CXOAHBIX MO
cTpoenmio n "

oBuseih dykKuAn.

* OpranHbifi. OPraH - 3TO CTPYKTYPHOE OGbeAUHEHHE HECKONLKWX
TKaHel AT COBMECTHOTO BbINONHEHNA BYHKUMAJ.

* OpraHU3MEHHBI. OPraHy3M - 370 UE/IOCTHAR, MHOTOKAETONHAA,

peakuui GuocunTesa, unn
cosnanme w3 npocteix. B

CHHTEUPYIOTCA Geki M3 IMUHOKNCAOT, KMPB U3 TAMUEPUNa 1
KUPHbIX KHCAOT, YI/I€BOAbI M3 MOHOCaXaPUACS, HYKTEOTAb! M3
a30TUCTLIX OCHOBaHWI  CAXAPOS. ITH PEAKLMM MAYT C 3aTPaTaMM
SHepruM. MICNOAb3YEMaR HEPTUA OCBOBOMAAETEA & Xose
2HEPreTUYECKOTO OBMeHa. IHepreTuieckii ofmeH - 310

CoepuHenwii A0 Gonee NPOCTBiX MoAeKYA. YacTs IHepriw,

HBaR CUCTEMa, CIOCOBHAR K
06pa3082HHEA COBOKYHOCTHIO OPTZHOB W THAHe,
CNEUMANMIMPOBAHHIX B BLINOTHEHUM PA3AMIHBIX BYHKUMT. OHa
NOAHHEHA [YMOPAAbHOT M HEPBHOT PeryARUMAM.
. c

oanoro
8442, OBbEAUHEHHA OGUIMM MECTOM OGTaHHR, CO3AaIouaA
NONYARLUIO, KakK CACTEMY HBAOPTAHMIMEHHOTO NOPAAKA, B KOTOPOIA

K 3TOM, WaeT Ha CukTes Borarbix
onekyn ATO

p PHK).
{119 KaHAOT BMUHOKUCAOTS! CyLLECTEYeT CBoA T-PHK, 0au M3

passutin. Mocne
33BepLIEHWA Mefi033 MYXCKaR N0/108aA K/IETKA N0ABEPraeTCA

TPUNNETOS KOTOPO (aHTMKOROH)
Tounnery u-PHK. Kondwrypauns T-PHK anommwaer aucr knesepa. K
«wepewky» ucta a

annapat fonbKy Ha NepeAHem KoHLLe on0BKK
8 akpocomy,

Ha (BepXyLUIKe AMCTa) PACTONOKEH KOAOBHIA TPHNNET HYKNEOTHAOS,
COOTBETCTEYIOWIMI ARHHOM AMAHOKUCNOTe. Ha 0AHO HUTH -PHK
MOXET 0HOBPEMEHHO PACTIONATATSEA HECKONIBKO PUBOCOM, 0BPa3YA
noswcony.
BuoCHHTe3 6enKa - CAOXHbIF MHOTOCTYNeHyaTLIi npouecc,

uens peakuyii, 0 npusMny
MATPWUHOTO CUHTE3a. CyTh PEaKUi MATDUNHOTO CHHTESa COCTOUT &
TOM, 4TO HOBLIE MONEKY/Ibi GeNKa CHHTENPYIOTCR B TONHOM
COOTBETCTBMM C MAGHOM, 3aA0KEHHbIM 5 CTPYKTYPE MoKy AHK.

BUpYCI, WX CTpOEHME W dyHKUMOHHDOBaHME
B — 510 eI GORMSL MU, FELNAUEALE 10100
S

KucnoT).
LTONNA3ME W MUTOXOHIPHAX C Y4aCTHEM KNCOPOAA. Peakum
ACCAMMAALUM 1 AMCCUMATIALAN TECHO CBASaNb MEXAY COBOF 1
BHewnHelt Cpepoii. 13 BHewHeli Cpeabl Opranusm nonysaet
nUTaTeNsHbIe BeWECTaa. B BHELHIOW CPedy BHIALAIOTCA

B32UMOCBA3aHHbIX NONYNALYTA Pa3HIX BW/A0B CO BCeMU daKTOPaMH
KOHKPETHOi Cpe/Abl W OGWTaHwA. 110 UENAM NMTaHUA GHOreOUEeN030B
OCYILIECTBNACTCA NEPeHOC BEeCTs u 3HepruM

* BMOCePHbIli. BMOCHEPa - CamBii BHICOKWH YPOBEHb OpraHU3aMM
U3 2 SeTe. Ha O YPOHE TPOHCORT 1TOR0POT T
" raw, ConsamHbie Bcex
KUBLIX OpraHU3MOB, OGHTaIOWMX Ha 3eme.

Kakabiii OPraHM3m CeA3aH C OKDYMEIOLIEH 1o Cpeoi, u Meway
HUMY HENPEPLIBHO WAeT OGMEH BelLeCTBamy 1 JHepryed. Bee
HWBblE OPFaW3Mb! - CAMOPETYAVIPYIOLLECA CHCTENbI

OcHoBHble NoNOeHMA KNETOUHOT TeopuM
Bce JMBbIE OPFaHMIMBI COCTOT U3 K/IETOK. KneTka

seuecrss
-a10
KaTaNM3TOPS, YCKOPIOLLME pEaIN OBMENa 8 KneTke, Bce
7IPOLECCHI B KMBOM OPraHU3ME PAMO WK KOCBEHHO
OCYLIECTBNAIOTEA C YUACTHEM GEPMEHTOS. GEpMEHT KaTanHIUpYeT
TONBKO OBHY PEaKUMIO Wk AEHCTEYET TONLKO Ha OAWH TN CBRIM.
K2R peryasLuA
7IPOLECCOB (abiXaHve, NMuieBapente, $OTOCHHTES U T4),
NIPOTEKAIOLLMX B KAIETKE WM OPraHy3ME. B MONEKYNE KaXAOTO
EPMEHTA UMEETCA YUACTOK, OCYLLECTBTHOLLMI KOHTaKT MEWAY
(cyberpara).
AKTGHAM LEHTPOM GSPMENTa SLICTYaET GyHKUMORaNLHaA FpYrTa
(anpumep, OH - (pYNNa Ceputa) WK OTAE/IbHAR aMMHOKACAOTa,
CKOPOCTS (hepMEHTATHBHbIX PEaKUMit 3BHCUT OT MHOTVX BaKTOpOB:

e AMHULa CTPOEHMS, GYHKUMOHNDOBAHUR 1 PASBUTHR KUBBIX
OPTaHWIMOB. CYUIECTBYIOT HEKTETONHbIE BOPMBI KH3HH - BUPYCHI,
OBHAKO OHM NPORBARIOT CBOM CBOWCTSA TO/LKO & KNETKaX NBBIX
OPraHu3MOB. KneTouHble GOPMSI ASARTCA Ha NIPOKAPUOT 1 3YKApHOT.
OTKPLITHE KNETKH NPHHAANEKNAT HIUICKOMY yseHOMY P. TYKY,
KOTOpbIF, MPOCMATPUEA 10/ MMKPOCKOMOM TOHKNJE CPE3 NPOBKH,
VBUAEN CTPYKTYPb, MOXOMHE Ha HE/MHbIE COTL, U HA3BaN WX
KneTkamy. M03e OAHOKNETOUHbIE OPFaHH3Mbl MCCIEA0Ban
FOARGHACKMI yeHsili AHTOHU 5aH JleseHrYK. KneTounyio Teopmio
chopMynupoBanK HemeLkme yuenbie M. LWineiiaen u T. Weakw &
1839 1. CoBPeMeHHaR KNETOUHAR TEOPHA CYULECTBEHHO AONONHEH P.
BupHeEsbIM U 4.

OctosHble nosoxeHmA i keTouHof Teopun:

* KneTKa - 0CHOBHaA eANHULA CTPOEHNA, GYHKUMOHMPOBAHHA U
Pa3BUTAR BCEX KIUBLIX OPTAHMIMOB, HAMMEHBLLAN EAVHMLA KUBOTO,
€N0COBHaR K CMOBOCTPOMIBRACHHIO, CAMOPErY ALMM
camooGHoBneHmIo;

* KIIETKM BCEX OAHOKTIETONHbIX M MHOTOKAETONHbIX OPTAHUIMOB
cxopHbl o

COCTaBy, OCHOBHbIM NPORBNEHMAM KISHEACATEALHOCTH M OGMENY
sewecrs;

* PAIMHOMEHME KNGTOK POCXOANT NyTEM WX ANEHWA, KaKAIA
HOBaA K1ETKa O6PA3YETCA B Pe3ybTATE ACNEHNA HCXOAHOT
(maTepuHCKo¥) kneTkw;

* 8 CIOMKIK MHOTOUIETOS eI OPFNUSMX KIETIH

w oBpasyior
a3 TGHECORTORT OpFa, KOTOPBIE TECHD

, Hanuuus
WHMBUTOPOB M T.A.

3rans: sepreTuseckoro obmeta

1. TIOAFOTOBMTENLHIF - POCKOAUT B UMTONAGIME KAETOK. oA
ACTICTOUEM GEPMEHTOB MONNCIXaPMAS! PACLENAAIOTEA Ha
MOHOCaXapHAb! (110K03a, GPYKTO3a U [1p.), HApsi PaCLLENAAIOTCA A0
FAMUEPHHA W KMPHLIX KICAOT, GEKM - A0 AMUHOKHCAOT,
HYKNEUHOBbIE KUCAOTEI A0 HYKNEOTHAO. MK 3TOM BbIAEARETCH
HEGONLUIOE KOTMYECTEO HEPTM, KOTOPOE PACCENBAETCA B BHAE

2. BecKuCNOpOAHbIli (aHaIPOGHOE AbiXaHHe WAM 1MKONHS) —
MHOTOCTYNEHYaTOR PACUENIEHHE FMIOKO3bI 6E3 YHACTUR KHCAOPOAS.
EF0 Ha3biBal0T GPOMEHHEN. B MUILIUAX 5 PE3YbTaTe aHaapOGHOTO
ABIXGHVA MOEKYNA FIOKO3bl PACTAAIETCA Ha ABE MOAGKY B!
NUPOBUNOTPAANOT KNCAOT! (C3HAO3), KoTopbie 3aTem
BOCCTaHABAMBAIOTCA B MONOUHYIO KUCAOTY (C3HEO3). B peakitmax
PaCILeNeHA 1IoKO3b1 YUACTBYIOT POCHOPHaR KMCTOTa 1 ALLD.
Cymmapnoe ypasHerue 3roro srana: C6H1206 + 2H3POA + 2AD® ->
2C3H603 + 2AT® + 2H20

Y APOWIKEBLIX FPHEKOB MOTIEKYNa F/IOKO3bI 63 YHaCTA KNCIOPORA
NPeBpaLIAETCs B 3TUN0BHII CIPT U AOKCHA YTAEpOaa (cnupToBoe
6poNeHIe). Y ADYTUX MUKPOOPTaHW3MOB AMKONUS MOXET
336epWATCA OGPAI0B2HMEM AUETONA, YKCYCHOT KMCAOT! M Ap. MK
pacnae 0AHOM MOAeKyNLI FI0KO3bI OGPa3YeTCH ABe MoneKyMbl ATO,
B COR3AX KOTOPOIi COXPaHAETCA 40% SHEPTUK, OCTaAbHaA IHEPTHA
paccesaetca & suge Tenna.

KMCAOPOAHOE AbIXaHMe - 3Tan 33pOBHOTO AbIXaHMA WK

KOTOPb/E NPOXOANT Ha CKNAAKAX

MIOANWHEHSI HEPBHOT ¥ FYMOPAIGHOT PeryAALUAM.
3T MONOKENHA AOKA3HIBAIOT AUHCTEO NPOHCKOKAEHHA BCeX HHBbIX
OPTaHH3MOB, EAWHCTBO BCEFO OPTaHMNECKOT MADA. B1ar0AaPA
KNGTOUHOW TEOPMM CTaN0 MOHATHO, 4TO KAETK - 3TO BaHeEliLAA
COCTaBNAIOLIZR YCTS BCEX KUBLIX OPFAHMIMOB.

KAeTKa - Catas MenKaR eANHMUA OPTaHU3Ma, TPAHNLA €ro
ACTMMOCTH, HaAENHHAR KH3HbIO  BCEMM OCHOBHBIMM NPH3HAKAMHN
Opraw3ma. Kak S7emeHTapHas KABaA CHCTEMa, OHa NIEWMT B OCHOBE
CTPOHMA W Pa3EHTUR BCEX KUBLIX OPTaHH3MOB. Ha YPOBHe KneTkM
NIDOABNAIOTCA Takwe CROTCTEA U3HM, KaK CIOCOBHOCTS K OGMEHY.
BEULECTS 1 IHEPTYAW, ABTOPETYARLAA, PASMHONEHHE, POCT 1 pasBHTE,
PA3APKUMOCTS.

Xumuueckui cocras kerox
'KNeTKa COCTOMT M3 TeX e XUMMAECKAX 3NEMEHTOB, 4TO U HEMUEan
MPUPOAA: B Hel MPHCYTCTBYET GONBWMHCTEO JnEMEHTOR

i cucemet ]
OPFaHU3MOB OCOBEHHO BE/MKO COAEPHEHHE YETLIEX SNeMEHTOB -
kncnoposa (0), yrepoaa (C), Boaopona (H), azota (N), Hasbisaemsix
MaKDO3/IEMEHTaMH. B CyMM OH¥ COCTaBNAIOT OKONO 98% BCer0

BHYTPEHHE/i MEMBPaH5I MATOXOAPHI: - KpUCTax. Ha 3Tom sTane
BELECT6 NPEAVAYUIETD TaNa PACUIENAIOTCA A0 KOHEHbIX
NIPOAYKTOB PACNaZa - BOAbI M YIMEKNCAONO rasa. B pesynstate
PaCILENeHA ABYX MOEKYN MONOUHOT KACAOTSI 0BPazyioTCA 36
MoneKyn AT®. OCHOBHOE YCNOBHE HOPMANIBHOTO TeveHA

iapasuThi,
San TIPEAENaMM KAETKM OHH HE MPOABARIOT CBOWX CBOICTS 1 MMeroT
KPACTaAAMHECKYIO GOpHY.

Crpoenve supycos

HanBonee NOCTO OpraHW30BaHKbIE BADYCH NPEACTABNAIT OGO
HYKNeOMPOTENA, COCTOALMI M3 HYKEMHOBOT KACAOT (AHK wn
PHK) 1 6e1K050/t 060n04K# (Kancuiza). COHble BAPYCbI MOTYT
UNETb AOMONHATEbHYIO 0GOOHKY 13 AMNONPOTEWHa. HeKoTopbie
Bupyce! rap cooero
feHOMa & 6aKTEpWH, NOCNE NPOHUKHOBEHNA B KATKY KaNCHA
ocraerca 3a npenenamy KneTkw. Teno GakTepuodara umeeT cioxHoe

BoKpyr
KIYTHKa, 0BPa3yA weiiky.

3mGpuonansHoe pasuTue HuBOTHBIX

cnocoba Havano P
A3€T A KAETKA, COREPHAIAA HACTEACTEEHHbIE 33AATKA U
06n2/A2011AA BCEMM XaAPAKTEDHEIMM NIPU3HAKAMM 1 CBOCTEAMMN
uenoro opranmama.

paseutve

PEAIMIAUMM HACAEACTBEHHON UHGOPMAUUK, MONYHEHHOT OT
poauTeneit
Hauano 380/H0LMOHHOH SMBPUONOTIM NOIOKMANM PYCCKHE YeHbie
A.0. Kosaneackyi # M. M. Meunikos. OHu Bnepatie oBHapywmm
TP 3ADOALILIEBLIX MMCTKE W YCTAHOBWAN NPAHLIMNE! PASBATHA
wan
ORI DISOHTHEN, H3SHEACTER SECh REPHOA M
006 ¢ MOMEHTa 0GPa30BaHYA UTOTI A0 TGEAN OpraKHSMa.
OHToreHes aennTca Ha 4ea neproga:
* 3MGPHOHANLHLIA NIEPHOA: OT OBPA30BIHHA SATOTHI A0 POKACHNA
WK Bbix0Ra U3 AliLeBBIX 0GONOYEK;
* ROCTSMBPHOHaNbHbIl NEPWOA: OT BHXOAA M3 AeBbiIX 0BON0NEK
W POXAEHYA AO CMEPTH OpraHU3Ma
Crapun (Ha npumepe
L4 ‘menewme urore!
of

CTROEHME, 0HO COACPINT FO/IOBKY, XBOCTUK (TPYGKY,
FEHOM IPOTANKUBALTCA B KAETKY) U XBOCTOBbIE OTPOCTH,

B KACTKY BADYCbI MOTYT IONACTH BMECTE € MMHOLMTOSHBIMMA
Y3bIPLKAMM WM NYTEM NOTPYEHMA HACTH OBOAONKM KNETKN C
NIPUKNEMBIMICA K Helt BUDYCOM B UNTONNE3MY, 3 TaKiKe nyTem
PacTBOpeHUA 06ON0UKY KAETK

BUPYCbI BHOCAT B KAIETKY CBOI0 FEHETUHECKYIO UH(OPMALIMIO, U KeTKa
Haj4MHaeT NPOMIBOANTS MOAOHBIE BUPYCHI

BHYTPH KIIETKW HaumKaeT cukTesuposaTbes MK waw PHK sipyca u
‘OBPa3YeTCh MHOMECTEO BUPYCOS. B pe3ynLTaTe KAETK THGHET, 1
BUPYCb BLIXOAAT HAPYIKY, 33p2KAR HOBbIE KAETKN, BCTPORHHBITI 6
TEHOM KNETKI [EHOM BHPYCa MOWET CYILECTBOBATS b TakOM BuAe
Aonroe spemn,

BUpYChi BbISLIBAIOT TaBaHYI0 MO3aMKY Y PACTEHMi, OCNy, rpUnn,

2. Facnpynayua - OEpasoname ABYXCAOWHOTO 3apcnmwa -
cnoem knerox W BHYTPEHHAM,
y

nonocts
KUBOTHBIX 4ACTO BCTIeR 3 0BPa30BAHMEN ABYXCAOIHOTO 3apOAbILA,
BO3HUKAET TPETWI 3pOAbILIEBbIV CNOT - ME30AEPMa, KOTOPBITE
HaXOATCA My IKTO-M IHTOEPMOM. 3aPObIL CTaHOBMTCA
TPEXCAOFHSIM. CYLIHOCTS IPOLECC FACTPY ALK 3aKAIONGETCA a
NlepemeLieHmM KNETOUHbIX Macc. KNeTki 3apOabiLIa NpaKTUMECK He
BENATCA 1 He PaCTYT. M1ORBARIOTCA NepBbii NpU3HaKN
ANGHEPEHUMPOBKY KNETOK.

3. OpranoreHes - 06pa30BaHHe KOMNIEKC OCEBbIX OPTaHOB:
HEPBHO/ TPYGKH, XOPASI, KMIUEUHOM TPYGKW, ME30ACPMabHbIX
cOmeuTOB. flanbHelitian AndhepeHLMpoBKa KNETOK NPABOAMT K

nonvomenuT, renarut, CMALy venosexa.
& Hawe spewms npecTasnaeT supyc CMUAa. OH nonanaet s
‘OpraHw3M YenoBeKa npY NepenMBaHIM KPOBH, NIPY MONOBbIX

JMCTKOB - OPraHOB ¥ TKaHeii. 113 SKTOAEPMbI GOPMHPYIOTCA: HepBHaA
cHCTema, KO, OPraHbl 3peHUA U cayXa. U3 3HTOAepMLI

KOHTaKTax. 3TOT BUPYC NOPaXaeT KTk Oprauyama, B

Kiuwe: nesens, wenesa.

wimyHwTeT. B p
Goneswamm

BUPYC, GTATORAPR MYTHPOBAHHIO  CIOCOGHOCTH GHICTPO

Pa3MHOKATLCA BHYTPH KNETOK, CTaHOBATCA YCTORMBLINM K

ACTICTBUIO NEKAPCTS, M 370 OBCTOATENBCTBO IATPYAHAET NeveHHe

TaKWX BADYCHbIX 3360/1€BaHMH, KaK TPANIN, FeNATHT 1 Ap.

e wpocra
ii 5 ocHose [
HAWBHAYBAIbHOTO PA3BATA BCEX JMBbIX OPFaHW3MOB. OCHOBHYIO
POAb B f1e/leH ¥ KNETOK UTPaeT ApO. Ha OKPaLeHHbIX npenapatax
KIIETKM COACPMAMOE 73pa B COCTORKMM NIOKOR NDEACTaBNIEH
XPOMATAHOM, KOTOPBIi PA3AMMM B BUAE TOHKNX TAXER (GMGPMAA,
ME/IKUX TPaHY 1 bIGOK. OCHOBY XPOMATHHA COCTaBARIOT
HYKNEONPOTENHbI - ANMHHBIE HHTEBAHSIE MOneKyAbI AHK
(xpomaTUaL), COBAMHEHHbIE CO CeunbHIECKAMMA Benkan-
FUCTOHaMM. B NPOLLECCe AeneHWs AAPa HYKEonpoTeMHb!
CIMPAAM3YIOTCH, YKOPAHHB3IOTCA U CTaHOBRTCA BHAHI A CBETOBOM
MHKPOCKON b GHAE KOMIaKTHX Na/OSKOBWAHbIX XPOMOCOM. Y

" - XOPIR, CENeT, MBILIL, NOMKY, KDOBEHOCHAS
MMmbaTECKaR CUCTEMSI.
B X0/ OPraHOreNE3a OAHM 32U2THM BAMRIOT Ha P3BHTHE ADYTYX
saatkon wnaykunn).
33pOBILA ABARETCA OCHOBO/ €10 UEAOCTHOCTH. B EpHO

«

BMAHMIO GAKTOPOB Cpessi. Takue BpeAHbIE B03ACHCTBR, Kak
a7KOrO, TABAK, HAPKOTHKM, MOTYT HaPYWHTL XO4 PA3BUTHA U
MIPUBECTH K Pa3AN4HLIM YPOACTBAM.
TI0CTIMGPUONANILHOE WM NOCAE33POASILIEBOE PASBUTHE HasHHAETCA
C MOMENTA POIAEHWA WM B5IX043 U3 AHLLEBHIX OBOAONEK M ATMTCA
20 CMEpTM Opranw3ma. OHo GbiBaeT AByX TMNOB: NPAMOe M
Henpamoe.
TIpH MPAMOM PA3BATHM POAWBLIMECH MOTOMKM BO BCEM CXOAHI C
B3POCABIMMA OCOBAMM, OGUTAIOT b TO/ e CPeae W NIUTaIOTCA Tof e
el
NPECMBIKAIOWMECA, MABKONUTAIOLIME, HEKOTOPbLIE HACEKOMbIE 1 Ap.).
T1pH HEMPAMOM PATBUTA HOBbITE OPTAHU3M NIOABARETCA Ha CBeT B
BUAE AUAMHKW, MPETEPNEBaouLeii B CBOeM Pa3BHTM PAA

o (amdy

KaWAOH XPOMOCOMSI nepeTaxKa
HCNUDa/M30BaHHbIT YHACTOK) - LEHTPOMEPa, KOTOPaR AeAHT
Xpomocomy Ha Asa nneva.

MMIO3 - 370 HENPAMOE AeTIEHHe KIETOK, WAPOKO PACTPOCTPAHEHHOE

MeTamop(ho3 con3an ¢ paspyLLHHEM AMUMHONHbIX OPFaHOB U
BOSHKHOBEHHEM OPIaHOS, NIDHCY LK B3OCLIN AIUBOTHSIM.
Hanpuvep, y ronosacrka s npouecce metamoposa,

B npupoze. Bnaropapa v

MeMBPaH. KICNOPOAHOE AbIXaHHE — OCHOBHOM 3Tan
Knetkm
srana.
CymmapHoe ypasHerme kMCn0pOAHOTO pacuennenua: 2C3H603 +
602+ 36H3P04 + 36AMP -> 6CO2 + 38H20 + 36AT®
Mo CNOCOBY NONY4EHUA IHEPTMH BCe OPTaHH3MBbI ACNATCH Ha ABE
fpynNy - aBTOTPOGHbIE U reTepoTPOBHLIE.

i 0Bmew 8 a3poBHbIX i, (UG08 1
MBOTHLIX IPOTEKAET OAUHAKOBO. 3TO CONAETENLCTRYET 06 HX
POACTSE. KOMMHECTBO MUTOXOHAPHIA B KNETHEX THaHETi Pa3io,
OHO 33BHCHT OT GYHKLMOHAALHON AKTUBHOCTH KAETOK. HanpyMeP,
MHOTO MUTOXOHAPHIE B KAETKEX MbiLUL

Dorocuntes

ConepHMMOro KneTku. Buecre ¢ cepoil 1 $ocd
BXOAAT 5 COCTaB GHONOAMMEROB - GEAKOB, KUPOB, YTAEBOA0S 1
HYKAEUHOBbIX KICACT.

Mukpoanementbi: cepa (5), dochop (P), kanwi (K), Karpwit (Ma),
Kanbuui (Ca), maruwii (Ma), eneso (Fe), x1op (Cl), 8 cymme
COCTaBAAIOT OKOO 1,9% COACPHUMOTO KnETH.
YALTPaMUKPOINEMENTSI: LUHK (Zn), Meap (Cu), woa (1), dTop (F) u ap.,
COCTaBNAIOT MeHee 0,1% COARPHUMOTD KnETkH. BCe SnemeHTs!
WIDRIOT & KATKE BaKHYH0 PO M HEOBKOAMMSI B CTPOT0
ONIPEAEIEHHOM KONMYECTBE, WX HEOCTaTOK WA W3GHITOK NPUBOANT

K Pa3NMIHLIN HAPYWEHIM OGMEHa B OpraWIMe.

Opratuseckue seuectsa kneri:

s 8 x0ze
botocumTesa,

POTOCHHTES - 3T0 NPOLLECC 06PA30BAHMA OPFaHUNECKIX COBAMHENW
W3 HEOPTaHUHECKWX BELLIECTB C UCNONIb30BAHHEM SHEPTIN

3navenme 8
HorBbIX %
T depbi 3emnn
npoTexaer & oM UmeioT Ase

NG, BHYTDESH1A MENGRaNS xroponTacra ospazyer

marepuana meway asyma
AONEPHUMM KNETKaM M. MIUTO3 COCTOMT U3 YeTbipex
NOCneA0BaTENLHbIX B3, TIEPHOA KU3HM KNETKN MEWAY ASYMA M-
FOTHYECKUM M ACTIEHAAMM HA3bIBALTCA UHTEPGA3OR. OHA B ACCATKM
Pa3s NPOAO/KHUTENbHE® MUTO3A. B 3Ty dasy NPOUCXOANT CUMTeS
Monekyn AT® u 6enkos, yasoenve AAHK, YABaMBIoTc HEKOTOPbie:
opraow kner
B npogase HauHaeTCh cnupanu3aums AHK. Yronuensie u

HuTH BHK COCTOAT U3 K koHuy
MIPOGa3b! AAEPHR MEMBPAHa M AAPBIWIKN MCHE33IOT. LieHTPHOMM
KNETOSHOTO UEHTPa PACKOAATCA K MOMIOCAM, GOPMHPYETCA BEpeTeHo
aenenns
B METada3e NPONCXOAUT OKOHUATENLHAR CTMPANM3ALIAA XPOMOCOM,
w 0 3KgaTopy, KT

Beperena aenenus.
B aHadiase UeHTROMEPbI ACATCA, CECTPHHCKME XPOMATHAD
OTAEARIOTCA ADYT OT APYTa U 32 CHET COKPALIEHNA HHTEl BepeTena
‘OTXOAAT K NPOTUBOMONOKHLIM NOAKOCAM KNETKN.

BTen0da3e XpOMOCOMSI PACKPYAMBBIOTCA, BOKPYT HiX O6pasyioTch
AASPHLIE MEMGPaHLI. B UEHTDE MATEPHHCKOR KNeTKM 0GpasyeTcn
NEPETANKa, NIPOMCKOANT ACTEHHE UUTONAZ3MSI.

Tak M3 0AHO/ MaTEPMHCKOM KTk 0BPasyIoTCA ABe AOHEpHHE.
3HadeHme MATO3a: 0GECTIEUNBAET TOUHYIO NEpeady HACNEACTBEHHOM

MnaKOUL, KOTOpbIE
B MeMBPaHy rpaH BCTPOHI MOAEKYbI xnupmi)wmx 1 depmentos,
HOHTROTMBYIOLNK PEBLINN $OTOCHKTESA.

Benkn - 310
6enKOB HHBLIX KAETOK ABAAIOTCA 20 PasHsIX AMAHOKUCAOT. Mexay

KapBOKCHALHOT rpynN0ii COOH (KACA@R) M amMukHOM rpynNoi H - N -
H (0CHOBHaR) ABYX COCEAHMX AMUHOKHCAIOT OPMMPYETCA nenTuaHan

cnomHbIi npouecc. B Hem
Pa3NNIGIOT CBETOBYIO U TEMHOBYIO Basbi.

Ceerosan ¢ ocaewenmn

BUAMIMEIV CBETOM. GOTOH, N10MAE B MONEKYAY XTOPODUAA,
NPUBOANT ee B BO3GYKAEHHOE COCTOAHME: €€ INEKTPOHbI
NIEPECKAKMBaIOT Ha BICLINE OPBHTSI. OH H3 TAKIX SNEKTPOHOB
NIEPEXOANT Ha MO/IEKYNY-EPEHOCHHKa, OHA YHOCHT €70 Ha APYTYIO.
CTOPOHY MemGpans TunaKouaa. Monekysl xopoduana

Pasamsble
6 npugaioT Gekam
pasyer ero
- B cnyaes
nonunentua & cnupans - BTOpMHYI0 6enka.
@ynkum Genkos:
1. CrpouTensHas: GeKM BXOAAT B COCTB KAETOMHSIX CTPYKTY.
2 "
TOKOM KPOBM MHOTHE XHMIECKHE COSAUHERMA (HANPUMED,
TPAHCNOPT reMOTNOBHHOM KUCNOPOAA).
uenTopHan dyHKuw: Jicrove kneTok
6enkos k.

OpaTMOMY HaNEHERIO CTEYKTYPY! 8 OToET Ha AGHCTBE
U3NIECKMX M XUMUNECKWX BIKTOPOB NEXMT B OCHOBE
Pa3APRNUMOCTA

4. CoKpaTUTENBHAA dYHKUMA OBECNIeMBIETCH OCOBHIMN
COKPATUTENLHBIMM GENKaMH, NarOAAPA KOTOPbIM NPOMCKOANT
ABAKEHUE KTYTUKOB, DECHUHEK, COKALIEHHE MIWLL 1 1.1

5. 3HepreTHULCKaR GYHKUMA: Nk - 3TO 3anaCHO/ MCTONHIK
aneprun.

3NeKTPOHa, OTEMPaR ero oT MoKy LI
BOAbI. B PE3YbTaTE NOTEPH NEKTPOHOB MONEKY b BOAbI
Pa3naraIoTA Ha NPOTOSI U HOHbI THAPOKEWNA (BOTONMS). H2O —>
HisOH

TIPOTOHI, HecocoBHsie K AGGY3HH Yepes MemBpaHy,
HaKANAMBAIOTCA B rpaHe. Mo TWAPOKCANa OH OTAAIOT Caou
3NEKTPOHBI APYTHM MOREKYaM 4 NIPEBPALLAITCA B CBOGOAHIE
paavkansi OHO, B3aUMOATCTBYIOUIME ADYT ¢ ADYTOM C
06pa30BaHMem BOAb! 1 MONIEKYPHOT KCAOPORA, KOTOPHI,
BVOBYHAVDYR Yepes MemGpaKy, BbiaenAeTcA B aTmoCdey.

40H > 02| + 2H20

AHY CTOPOHY MeMEPaHs
NONOKMTENLHO 3aPAMEHHbIE NPOTOHS, N0 APYTYIO - YaCTUI C
OTPUUATENbHSIM 33pAZOM, HTO NPUBOAUT K HAPACTAHMIO Pa3HOCTH
NOTeHUManOB. M1pU AIOCTHEHMM KPUTHIECKOTO YPOBHA Pa3HOCTH
NIOTeHUMaNa NIPOTOHSI MPOTANKMBAIOTCA Ha APYTYIO CTOPOHY.

KamaOi U3 A0

Meiios

Meii03 - 0OBbiA B4A ANIEHAR KACTOK, B Pe3ysTaTe KOTOPOro
0Bpa3yIOTCA rameT - NONIOBbIE KAETKM C raNIONANbIM HABOPOM
Xpomocom. Mefios cooii asa

noa i wenessi
WcHe3aeT GOKOBAR AHAA, PACCACHIBAETCA XBOCT, NOABARIOTCA
KoHeuHoCTH, nerkue u BTopol Kpy

3auenme MeTamopGoza

L. /IM4MHKIA MOFYT CAMOCTORTE/ILHO MATATLCA, PACTH W HAKANAUEATS
BeLIeCTBa /17 GOPMUPOBAHAA NOCTORKHLIX OPraOB, 06WTas B cpese,
HeXapaKTepHOii /1A 83pOCAbIX OCOBei

2. JIMIMHKI MOTYT WFDaTs BaXHYIO PO/ B PACCENEHHN OPraHU3MOE,
Hanpumep, AM4UHKY ABYXCTBOPUATLIX MO/IOCKOS.

3

Gopb6bi 32 CyuiecTROBaNME,
Henpamoe p: i ABARETCA BaXHBIM
BO3HMKLIMM 8 XOAE 3B0NIOLAN

O6uas 6uonorus
OchoBbI reweTuku. 3aKombl HacneacTBeHHOCTH
TeHeTHKa — Hayia, U3YMaI0LiaA 3AKOHOMEPHOCTH HACNBACTBEHHOCTH
W U3MEHIMBOCTA. MeHAENb, NIPOBOAR ONbITs! N0 CKPELIMBAHUIO
Pa3/HBIX COPTOB FOPOX, YCTaHOBW/ PR 33KOHOB HACNEA0BAHUR,
NONOXMBLIMX Ha4aN0 reHeTuKe. OH pa3paboTan rMGpUAHo-
NOTMHECKI METOA aHAAH3a HACI@AOBAHHA IPHIHAKOB

3107 metop i

<
NDU3HaKOB Y TMBPUA08 6e3 Y4ETa OCTAbHBIX; KOMMMECTBEHHbIF yeT
U6pHAOs.

M1pOBOAS MOHOTMBPHAHOE CKPEWWBAHHE (CKPEWIMBaHHE N0 OaNOT
Nape anbTEPHATHBHbIX NPU3HAKOS), MeHAEb YCTaHOBIA SaKOH
€AWHOOBPA3IUA NEPBOTO NOKO/IEHWA. OH FNACHT: NIpH CKPEILMBaHWN
ABYX FOMOSUTOTHbIX OPTaHW3MOS, OTAMNAIOWMKCA N0 OAHOW Nape

AeneHA b npouiecce ramerorenesa. 06a AeneHy Mei03a BKMIOYIOT
Te e Gase, 4To 1 MuTOS:

* npodasy,

* meragasy,

* anagasy,

*renogasy.

Nlepea nepabim AeneHHem KNETkH b MHTEpGase NPOMCKOAUT
yasoenve [

Nepsoe meiiornseckoe aenenve:

B NPoGaze HauMHaETCA CnMpAU3ALIAA XpOMOCOM. 3aTem
XPOMOCOMbI KGR0/ FOMONOY4HO Napbi CORAMMHAIOTCA APYT €
APYTOM 10 6Celt ATHHE W NEpeneTaloTes. JTOT MpOUeCC Ha3biBAETCA
KOMBIOraLeii. BO BpEMA KOHBIOTaUH IPOUCXOAUT OB MeN
YHGCTKAMY TEHOB FOMOOTMHHEIX XPOMOCOM (Kpoccutrosep). Mocne
KOHHIOTaLUAM FOMOATHSIE XPOMOCONSI OTTRAKHBAIOTCA APYT OT
APV, HO COXPAHAIOT CO3M B MECTaX KPOCCHHTOBEP2.

8 MeTagase NepBOTO A€NEHMA XPOMOCOMSI FOMOAOTHIHbIX Nap
PaCNONaraioTes B MAOCKOCTH KBaTOPa. B aHadase k nolocam KneTkw

NpH3HaKOB, NepBOE NOKONEHHE TMPHAOE
€AMHOOGPA3HO KaK 110 GEHOTUNY, TaK 110 TEHOTANY. 3TOT 3aKOH Tak
e Ha3bIBAIOT 3AKOHOM AOMMHUPOBAHHA, T. K. OAUH U3 NPUIHAKOB
NIPOABARETCA, 3 APYFO - NOAABNEH.

ECAM NIOTOMKOB N1EPBOTO NOKONEHHS CPECTHTS MY COBO, T0 80
BTOPOM NIOKOAEHMH UCHESHYBLLIA B NIEPBOM NOKOEHMH NPHIHAK
MIPORBARETCA BHOBY. 3TO AB/IEHHE OO HA3BAHHE BTOPOTO
3aK0Ha MeHALNA Wik 3aKOHa paciuenAeyA. O FAGCHT: Npi
CKpEUMBaHAY TMBPHA0B NEPBOTO NOKONEHHS MENAY COBON, B0
BTOPOM NIOKONEHMH HABNIOAIETCA PACLIENNIEHHE AOMMHAHTHEIX M
PELECCHBHBIX NPU3HAKOS B COOTHOWEHNM 3 :1. TeHOTMNLI BTOPOTO
nokonenws - AA, Aa, Aa, aa, To €CTb HIGMIOAAETCA COOTHOWEHHE
121,

Pacuienenme NpUIHAKOB B NOTONMCTBE NPH CHPELIMBAH
FETePOIUTOTHEIX OCOBEN OBBACHAETCA Tem, 4TO FaMeTsi reHeTHIECKM
UMCTBI, HECYT TONBKO O rek W3 annenbHOM napsi. Moy
06Pa30BaHMN MONOBLIX KNETOK B KAKAYIO FAMETY MONAAET TOALKO
QM TeH U3 ANNeNLHO NapbI (3AKOH HMCTOTBI rameT).
LIMTONOTHECKOT OCHOBO PACLIENAEHWA NPH3HAKOS NP

PACXOAATCA UeAbiE XPOMOCOMS, KaKA2A U3 ase
XpOMaTHZbI. B AOHEPHME KNETKM IONAAZET TOBKO OHa M3 KaWAOH
N1apbi FOMO/IOTY|HbIX XPOMOCOM. BTOPOE MEROTUNECKOE AeneHHe:

FOMO/IOT4HbIX XPOMOCOM K Pa3HBIM NIOMHOCaM KNTKN 1
06pa30BaHye ranIOMAHbIX NIONOBLIX KIETOK B Meliose.



opranuama,

mexay co6oii
DEHOTUN - COBOKYMHOCTS BHEWHWX NIPHIHAKOB OPraHM3Ma.

/i NpOLLECC. Pa3nM4I0T HECKOALKO THNOB MYTaLWIA
FEHOMHBIE, XPOMOCOMHEIE M reHHbie.
* TeHOMMHbIE MyTaUuh (TOMMRAOHANA U aHeynAOHAWR) - 3T0

B onbirax M pasHble cnocobs!
"

Mpn nocaeem
CKPEWBaHAY OCOGH OTAN4ZIOTCA Gonee uem No AByM Napan
MPU3HaKOS. BO BCEX CAYaRX COBMIOAAETCA 3aKOH eAUHOOBPasNA
MIEPBOTO MIOKO/IEHHA, 3AKOH PACWIENACHUA MPHSHAKOB BO BTOPOM
TIOKOEHWY 1 33KOH HE3ABHCHMOTO HACAEAOBIHM.

3aKOH HE3ABUCHMOTO HACNEA0BANA: KaXAA 13 NPUSHAKOS
HACAEAYTCA He3ABMCUMO APYT OT ADYra. B NOTOMCTEE WaeT
pacuien/ienvie o GesoTuny 3 1110 KaAWAOH NapE MPH3HAKOB,

3aKOH HE3ABUCHMOTO HACAEAOBAHWA CTIPABEAAHS ML B TOM
Chyae, €CTM reHb PACCMATPMBIEMBIX Nap NPHIHAKOB NEMAT &
Pa3AM4HEIX NaDAX TOMOOTHIHEIX XPOMOCOM. [OMONOTHAHbIE
XDOMOCOMI CXOAHbI 110 GOPME, PA3MEPAM U TPYINaM CUeNNeHHA
renos.

MloBeeHwe MObIX N3P HETOMONOTMHbIX XPOMOCOM B Meiiose He
33BUCHT ADYT OT APYTa. PACKOK/AEHIE: WX K NIONIOCAM KNETKM HOCHT
Chywaliniii XapaKTep. HesaBucumoe Haceaosanime uimeer, Gonbiioe
3HajEHME /1A IBONOUYM; TaK KaK ABNAETCA MCTONHKOM
KOMBUHATUBHOM HACNEACTBEHHOCTA,

Cuennentoe Hacnenosanme

Opranw3m 106070 B33 UMEET 60bUIOE PAIHOOGPAIME MPUIHKOB,

ocom. - 310 kpatHoe
YBeAUueHNe ranfonaHoro HaBopa XpoMocom (3n, 4n, M T.4.). Yaue
BCETO NOAMNIOWANA OGPE3YETCA NpH HaPYWEHNH PACKOKAEHHA
XPOMOCOM K TIOIOCaM KAGTHM 6 MeFi03e WM MUTO3e oA AeiiCTBuem
MyTareHHbix GaKTOPOB. OHa WHPOKO PACMIPOCTPaHENa Y paCTeHH
KPATINE PEAKO BCTPENETCA Y MABOTHBX.

— yoennuenme wn Xpomocom
10 OTAELHBIM NapaM. OHa BOSHUKAET NPH HEPACKOKAEHN
XPOMOCOM B MEi03€ WM XPOMATHA B MUTO3e. AHeynowaL!
BCTPEYAIOTCRA Y PACTENWIt M KMBOTHBIX U XAPaKTEPH3YIOTCH HUSKOM
MIHECIOCOBHOCTBIO,
* XPOMOCOMHbIE MYTaLHM - 370 H3MEHEHHS CTRYKTYPbI XPOMOCOM,
Pa3/M42I0T CEAYIOLIME BIAI XPOMOCOMHLIX MYTaLMIA:
1. BedMWEHCHA - TOTEPA KOHUEBBIX YACTHOB XPOMOCOM.
2. Aenewsn - BuINaeHHe YIACTKa MNE4a XPOMOCOM
3. BYNAMKaUWA - NOBTOPeHME HaBOPa reHOB 5 ONpEAEAEHHOM
YHaCTKE XpOMOCOML
4. VIMBEpCH - NOBOPOT YHACTKE XPOMOCOM Ha 180
5. TPAHCAOKAUMA - NEPEHOC YIACTKA K ADYTOMY KOHLY TOF e
XPOMOCOMbI /GO K APYFOW, HETOMONOTIHOM XPOMOCOME.
* TeHHBIE MYTaLMY - M3MEHEHUR HYKAEOTHANOT

KOTOPOE 0GECNEYBIETCA THICAHaMM FeHOB. B T0 e Bp
XDOMOCOM HEBENWKO, TaK y 4eA0BeKa ux BCero 23 naps.

I & Kaxao/i xpomocome comnm
THiCAYY reHOB. HACIEA0BaHYE NPUIHGKOB, FeHbl KOTOPbIX HAXOARTCH
B OO/ XPOMOCOME, MCCIEA063N AMEPHKAHCKMIA reHeTuK T.
MopraH. FeHb, pacnonoensie 5 O4HOM XPOMOCOME, HasbIBaIoT
FDYNNOIA ClenNeHMs. KOM4ECTBO YN CUENEHA B KNETKE PaBHO
rannowaHomy HaBopy XpOMOCOM

3aKOH CUEN/IEHHOTO HACNEA0BAHNA, OTKPLITHII MOpraHOM, racHT:
FeHbl, PACTIOIOKEHHBIE B OAHOM XPOMOCOMe, 06pasyioT rpynny
CuennenA u HacneayioTca Bmecre.

monexynbi K (reva). Ux pesynstar —
amenenme 8

LloAapeuHOBCKWi nepHoA & pasBuTuu 6uonoruu
C YCTaHOBNEHMEM XPUCTHAHCKOTO MUPOBO33peHN B Eapone Gbina

[AOCTIEHY CBOMX UeAeli. PYKa HE0BEKa - He TORKO OpraK TPYAR,
HO W eto npoayT.

85101 nepuoa, 6uin0

Hoto
matepwan. HauGonee CoBEPUIEHHYIO CHCTEMATKY TOTO BpemeH
weeackomy K. Munnero. B
‘OCHOBY CUTEMATHKM OH NIOAOMHA MPHHLMN HEPAPXSHOCTH
TAKCOHOB - CACTEMATUHECKYX EAUNALL JIAHWed 3aKpenn
6unapHoi ana sunon
W BBen NATMHCKME Ha3BaHWA BAOS. PUHLITLI STOM KAGCCHOHKAN
COXPAHAIOTCA W B Hale BpEMS.
cxvils, ii 0 MuBO#
NIPUPOAE - TPAHCHOPMAIM, AONYCKAIOLIMI BOIMOKHOCTS
3MEHIMBOCTIA BAI08 N0/ BO3AEHCTEMEM BHEWHWX YCOBUiA. Ee
nocnegosatenami Goinu P. Iyk, fl. llwwu  Ap. OTKpbITHE
paseutne npuseno k
CO3AAHMIO NEPBOT IBONOUHOHHOM raﬂpw 6. Nlamapka. B Tpyae
«®UnOCOdUA 300n0rMM» (1809 1) OH NPUBOANT MHOTONMCAEHHEIE
[OKa3aTENCTEA MIMEHACMOCTH B0 U NBITAETCA PACKPHITS
MIpHHH! IBO/IOUMOHHBIX NPOLIECCOB. laMapK BepBbie BKAI0NaeT &
TeOpMio G2KTOP BPEMEHH 1 YCAOBHA BHELIHeli cpensl

peu npuseno

MBILITEHWA, pen MOPOTOTIECKHE 1 GHIHONOTsECKHE,

OCOBEHHOCTH HENOBEKa NEPeAaIOTEA N0 HACTEACTBY, TO CIOCOBHOCT

KHONNEKTUBHOMY TDYAY, MBILITEHMIO U PENM 1 . HACNEACTEY He

ePEAZIOTCA. ITH CMEUMBHSECHHE KIHECTEa HENOBEK HCTOPHYECK

BosHKM 1 i

$3KTOPOB 1 PASBUBAIOTCH Y KIKAOTO HEAOBEKa TOABKO 5 OBecTse,

6naromaps socnATaNwIo 1 06yseHMo.

3ransi 3800w uenosexa:

* BlpMonHTEKM 1 ApeBecHble 0Be3bAHbI, SbIMEPLIGR BeTEb MPUIATOS,

A3/ K420 COBPEMEHHSIM WAMNN3e, FOPUANE U HEnOBeKY.

Jasaue o 4epeBsAM CIOCOBCTB0BAN0 NPOTUBONOCTABNEHMIO

60700 NanbLA PYKW, PAIBATIANG NIEUEBOTO NOACA, PASSHTHIO
3penun.

* AsCrpanonwTexy - 0GE3LAHONOAOGHbIE HMBOTHBIe. Huunw CTanami

MPHUMEPHO 10 MK nT Ha33A, XOAWNY Ha ABYX HOTaX, UMEH MaCCY

10312 550 7 npw Bece 20-50 Kr. U OCTaHKH OGHApYKEHbI & IOHO/

Adpire.
* Yenosex ymenbii - 6onee 613k K Henosexy, dem
3BCTPAnOMTEXY, MM MaCcy MO3ra 0KOnO 650 T, ymen

cuensio opyawii. uw okono

CURaMy 38ONIOLMM OH CHMTAZ CTPEMAEHHE OPTaHW3MOB K
COBEPLIEHCTBY 1 NPAMOE BAUAHME BHeWHeH CPeb! Ha

Lenw, 1 NoRBeHve 6eka ¢ HOBbIMM CBOCTBAMM. Bonbuwan HacTs
FHHbIX MYTAUMA GEHOTUINUECKM HE NPORBARETCA, NOCKOMIBKY OHM
peueccomb

- consani ¢
OpraHon08 uTONAZ3Mb, ConepauK AHK (MUTOXOHAPAH 1
PAACTIMAL). ST MYTaLIMM HACTEAYIOTEA 1O MATEPUHCKOR AMHMM, T
3UTOTa NPM OVIOOTEOPEHMM BCI0 UTONAG3MY NOAYGET OT
AliueKneT. (IpAMEP: NECTPOAMCTHOCTS PacTeHwii Con3aNa ¢
MYTaUMAMA B X10PONAACTaX.
™

Moprana noxazanw,

Bceraa BbisaeT aBCONIOTHbIN. MpHAMHA TOMY — KPOCCHHOBEP
(06MeH HaCTKaMM MEXAY TOMOAOTIHbIMM XPOMOCOMaMH),
KOTOPbIF IPOMCXOAVT 6 NPOGa3E NEPBOTO AeNeHwA Melio3a.
KPOCCHHFOBEp HaPYLIAET FPYMINI CUENEHHA FeHOB U BeACT K
NORBNEHMIO OCOBEI € NePEKOMBHHALMEI NPU3HAKOS.
HaCTOTa KOCCHHIOBEPA 3BICHT OT PACCTORHMA MEWAY TEHAMM: dem
6nMKe PACIONATAIOTCA ekl B XPOMOCOME, Tem MeHbLLe
BEPOATHOCT KPOCCHHTOBEPA MEMAY HUMH U Ha0BOPOT. 3Ta

ann Kapt

nonosbie Knetkm
MyTaUMM), MPORBAIOTCA B CneAyiowEM NoKoneHHM. MyTaumn
COMATUYECKWX KNETOK NPORBRIOTCA B TeX OPraHaX, KOTOpsIE
BKTIOAAOT UIMEHEHHbIE KAETKN, Y HUBOTHBIX COMATHYECKHE.
MYTaUMM He NEPEAFIOTER N0 HACTEACTBY, MOCKONLKY M3
COMATUMECKHX KNETOK HOBbITE OPTAHI3M He BO3HKaeT. Y pacTenwi,
Pa3MHOKBIOWMXCA BETETATUEHO, COMATAUECKHE MYTaLMM MOTYT
coxpamATLCA.

npu3Hakos, B TeueHve KA
K. Ki0Bbe, UCCRAYA CTPOGHME OPFaHOB MO3BOHOUHBIX KMBOTHBIX,
YCTaHOBUA, TO BCE OPFaHbi KMBOTHOTO NPEACTABNAIT OGO YacTh
‘OAHOM UEAOCTHOT CUCTEMbI M HH OAH HaCTS Tena He MOXeT
USMEHWTLCA Ge3 U3MeHeHWs ApYTHX HacTeli, 3T0 AB7eHMe O Ha3san
NIDMHLMNOM KOPPEAA LK. KIoBbe-TaKKe BbIABUHY TE0pHIO
KATACTPO®, COMNACHO KOTOPOT NPUYNHOM BLIMMPAHWA bl
KpynHbie.
KaTACTPOGB, YHASTOXABLIME Ha GOAbLIWX TEPPHTOPHAX KHBOTHBIX W
pactenw
Mrowecreo pymx OTKPHITUIA 8 ECTECTBO3HaHMM, HaKONNEHHbI
aTepuan nocaykmaM co3panmn
2BOMMOUMOHHOTO YHEHUR BHEAWAICKAM YieHbiN . [IapaHHLIM, OH
USNOMIN CBOM BT/ALLI Ha 3Ty NPOGeMy B CBOEM TPYAE
«TIpOCKOMAEHHE B0 NyTem ecTecTBeHHOrO 0T60pa» (1859 )

3sonioumonmoe yuenue flapentia
. flapBu A0Ka3a7, 4TO OTPOMHOE MHOTOOGPa3Me BA0S,
Hacensiowwx 3emnio, 06pa3osanocs 61aroAapA NOCToRHHo

ee npuumnb

Xpomocow, rae
NONONeHiMe reHOB, B XpOMOCOME.
PacCToRHME Mexay reHamy onpegenseTca no Gopmyne: X = (A-+ CJ/N
%100, T2 X — PaCCTORHME MeX(aY reHamu, A C - KOMIECTa0
KpoccoBepTHbix ocobeii, N - obuiee 4Mcro ocobei

onosbie xpomocoms  ayrocomsi. Fenorun
AYTOCOMS - NaPHLIE XPOMOCOMb, ORFGIOE AR MYXCIK
B weTiax Tena (

napei).
Ton0BbIE XPOMOCOMBI - XPOMOCOMS, COAEPAKBLLAE reHsi,
OnpeaenAIoLLME NONOBLIE NPUIHAKM OpraHIM.
B KIPMOTUNE (KIHECTBEHHOM U KONMIECTBEHHOM HaBOPE XPOMOCOM)
IKEHULMH TION0BbIE XPOMOCOMBI OAMHAKOBBIE. B KAPHOTHTIE MYKIMHEI
- 1.0/4Ha KpyNHaR PABHONAEYaA NONIOBAA XPOMOCOM3, APYas -
ManeHbKaA NBIONKOBUAHAA XPOMOCONE.
Ton0BbIE XPOMOCOMBI KeHMH 0BO3HaUZIOT XX, & MyMCKHe
107108 ble XpOMOCOMBI - XY. IKEHCKAT OpraHu3m GOPMUPYET rameTsi ¢
nonoBbiMu it OpraHusm),
2 MYACKOTA OPraHH3M GOPIMHPYET FaMeTbl HEOAMHAKOBbIE N0
noA0BbIM Xpomocomam (X 1 Y)
¥ T, GaBOUEK U HEKOTOPBIX BHAOB PG FOMOTAMETEH MYIKCKOI
07 Y neyxa KapuoTun 0603HavaeTA XX, @y Kyphu - XY,
TeHOTN - 370 CUCTeMa B3aMMOAEIICTBYIOUIMX reHOS.
B3aUMOAEHCTBYIOT Mex 3y COBO Kak aNeNbHbe, TaK M
HeannenbHble rexbl. MPUMEPOM B3aUIMOACTICTER ANENbHBIX (eHOB
ABNAETCA HENONHOE BOMUHMPOBAHWE, T. €. NPOMENYTOUHSI
XapaKTep NPOABNEHHR NPU3HaKa. TaK, CKPELWBAHHE ABYX pacTeHui
HONHOM KPACABMU - OAHOTO C KPACHbIMM, 3 APYTOTO € Gebim
UBETaMW - A2eT B NOTOMCTBE PACTEHMA C POIOBLIMM LBETaMM.
Pa3ssuTUe NPUSHAKa OPFaHW3Ma HAXOAUTCA OGHIHHO 10 KOHTPONEM
MHOTWX TEHOB, HAPAMED OKPACKA WIEPCTH KHBOTHBIX. MM
cKpewwsan wepHoro (AAes) u Genoro (aaBB) kponwkos
nORBNAIOTCA cepbie kponwki (AaBs). Mpwswia 3

" npoueccos,
oBeAEHHA) CPefte OBATaHI, MO3BORIOLIEE BHVKITS U A3TS
NOTOMCTSO. Hanpuviep, BOAHbIE WHBOTHBIE UMEIOT O6TeKaeMyI0
bopMy Tena; ASTYLIKY AN3ET HESAMETHO a OHe pacTenii
38NEHaR OKPACKA CIMHLI; APYCHOE PACONOKEHHE PACTEHMT B

er

8 npupoae
" orbopy. Ci K
HTEHCUBHOMY Pa3MHOKEHHIO, U OAHOBPEMEHHOE BIKUBaHHE
HemHOrVX 0c06eii npuBeny [lapayHa K MbICIH 0 HaTMIMN MeXAY
Himu GOpbGbi 32 CYLIECTBOBaNYe, CMEACTBUEM KOTOPOF ABARETCH
BLIKMBaHME OPTaHW3MOB, HaUGONIEe NPUCTIOCOBAEHHBIX K

2:3 mam net wasan,
* BpesHelilme MIoAM BOSHUKAM OKOO 1 A T Hasaf, UsBecTHO
HECKONLKO GODM: NIUTEKZHTDON, CHHBHTPON, refaensByprekwii
HeNOBeK M A. Y HWX GbL MOLLHbIE HAAAGSHUHbIE BANMKN, H3KNTE
noKaTBIA 106 1 OTCYTCTBOAN MOAGOPOAONHAIT BBICTYN. Macca Mo3ra
AoCTMrana 800—1000 r. OHy MOFAM, NOb3IOBATECA OTHEM.
* BpeBHMe MOAM - HEAHAEPTNLIBI. K HAM OTHOCATCA AIOAM,
noABUBLUVMECA 0KONO 200 ThiC. NeT Hazan, Macca Mo3ra AocTurana
1500, ymenu "
/7R IPUTOTOB/IEHIA MMM, MONIS30BAAHCE KAMEHHBIMY W KOCTAHLIMI
OPYAWAMY TPYA3, 06N3AANM 34ATOIHOR, HEHOPA3AENBHOT Pelbio.
Ocasion W afagH o Eparis, ApAKe i A
mopu -

THE.

oAy
et wasag, OﬁbEM, WX HepenHoii Movuﬁw 1600 r. CnnowHoit
i

BLICTYN YKa3LIBAET Ha Pa3BUTIE UNEHOPAIACNBHOM PeuH.

OcHose cenexumm
O w3 ocHoBONORON KOS cenexu Aanecn 3. Aapai,

i pons "
WEKYCCTBEHHOTO OTGOP B CO3AGHAM HOBLIX MIOOA H COPTOS.
(CeeKUUA - HaYKa O CO3AAHMM HOBBIX 1 YAYHUIEHHN CYLIECTBYIOWIK
0P AOMAUHIX HUEBOTHbIX, COPTOB KyNSTYPHEIX paCTEHM}

Mopoga (copr) - 310
C03/33HH3A E/IOBEKOM NONYAALMR, KOTOPaA XapaKTepH3yeTCA
OnE3HIMM 47A H/0BEKA HACAACTBEHHbIMM OCOGEHHOCTAMK,
BHICOKOM IPOAYKTUBHOCTBIO M CBOMMA MOPGOOTMECKANMA 1

W BsIMUpaHHID
[Jawyue cunsi 380nI0LAN

TloReAeHMe 10pOA AOMaLLHIX
KMBOTHbIX M COPTOB KYLTYPHSIX PACTEHMI CTaNO pesynsTaTom

Hen0BeKOM. KHBOTHBIR 1
PACTEHHA, BIGE ACHHbIE SNOBKON, MMEIOT OBUME SEPTH, PEKO

COnHeuHYIo 3HepTHIO LA GoTOCHHTE3. MpUCnoCoBAeHHOCTS * Gopu6a 3a "

nomoraer Tex ycnosmax, o oMby i mewmay

:bopmnponanac» 10 BnMAHHEm ABARYLLK CA 36010 HO U & ¥ M cpes. aloT 60pb (mexay OTAMEIOWME WX OT AUKIX BUAOS, Y KYASTYPHEIX GOPM CUTBHO
benan kyponatka Buaa), ‘ocoGamM pasHbix Pa3BUTLI OTAELHbIE NPU3HAKY, GeCTONEsHLIE Wi BpeaHbIE ANA

AeHb BLIAAET CeBA TeHsio. 3aAL-GeNAK, He3aMeTHsIli Ha CHery, Bua08) 1 Gopsby Yenosuamm

XOPOLIO BWIeH Ha GOHe TemHLIX CTBOOS.
BUAOOGPa30BaHue, WX MUKPOIBOMIOLYA - HaAbHBITi 3Tan
3BO7IOUMH OPTaHUYECKOTO MDA, 3AKIOMAIOLIMIACA B NIORBAEHMH
HOBBIX BUA0B Ha OCHOBE CYLECTROBABLINX PaHEe.

npomcxopuT
B pe3ynbTaTe paciuMpeH WA 3Peana HOXOAHOTO 8w Wik

peana Ha
nperpasamy (10pa, pew v T.4,). B 3rom cayae nonyasLm
BCTPENZHOTCA C HOBBIMMA YCAOBUAMM CDELS! M COOBILECTEIMM

60pb6a ABAAETCA HauBOAEE OCTPOH, TaK Kak OCOBH OAHOTO BMAZ
UMEIOT CXOAHbIE NOTPEGHOCTH /1A BbIKMBAHHA.
* Ecrectaennbiii OT6Op - NPoUECC u3GHpaTeNbHOrD
BOCNPOU3BE/ACHWA OPTaHMIMOB, NPONCXOAAL & NPUPOZE, &
pesynbTate KOTOPOTO & NONY ALY B03PACTaET 40/A OCOGEl
MIOR3HbINM [ 8133 IPM3HAKAMM 1 CBOTICTBAMM B KOHKDETHbIX
YCn0BUAX Cpe. TBOPHECKaR POb OTGOPA IAKTIOAETCA B TOM, 4TO &
IPOLECCE IBONOLMM OH COXPAHAET M HAKANAMBAET 13

nyTauuii HanBonee

opranm3mos. Ha nonynauywo 8- npupoae Aeiicrayer
NIPOLECC, MPOMCKOAAT KONEBaHMA HHCIEHHOCTH OCOGel, AeiicTayeT
ecTecrBeHHbii 0T60p. CO BpeMeHem reHHbii COCTaB nonyAAN
3MEHAETCS, OHa NPHOBPETAET OTAWIMA OT APYTWX NONYAALMI STOrO
e Buaa. Hanpymep, CHPCKIR AMCTBEHHWUa Paccenmnach o Ypana
20 BaliKana 1 0Ka3anack & PazHbIX YCIOBUAX, 4TO NPUBENO K
BO3HUKHOBEHHIO A3YPCKO MCTBEHHMUSI

3KONOUIECKOE BHAOOBPA3OBTHYE MPOHCXOANT B TEX CAYaRX, KOTAR
NIONYAAAN OAHOTO BUAA OCTAIOTCA B IPEAENAX CBOETO apeana, Ho
YEAOBMA OBATaHUR Y HAX OKa3bIBAIOTCA PASMAHBIMIA. 104 BAUAHUEM
BMKYLLAX CU BONIOLIMA UIMEHAETCA WX e CocTas. Uepes pa
TIOKONEHWIE B pe3ybTaTe PasuImii reHOOHA0B BOHMKaET

OKPACKY WePCTH OTBENAIOT rewbi Aa (A - YepHaR WepcTb, a -

OTCYTCTBMe OKPCKW), 33 PACTIPEAE/IRHME MMTMENTa NIOATHHE BONOC -

retbi B (B - NUTMEHT CHANAMBAETCA Y KOPHE BO/IOC, 6 - NMTMEHT

PaBHOMEPHO PACNDEACARETCA M0 AMHe B0N0Ca). 3T0 NpWMeEp Ha
renos,

KOMILAGMEHTAPHOCTB
HaCTO TeH OnpeAenReT PaIBHTUE HECKONBKHX NPUSHAKOB OPFaHH3Ma.
370 AB7eHHe HasbisaeTCA nnelioTponued. Hanpumep, y Yenosexa
CTb reH, KOTOPI OTEENALT OAHOBPEMEHHO 3 PaZBUTHE AedeKTa
HOMTeli M KONEHHOM YaWweKW. Y PaCTEHMiA MATMEHT, OTBeNalowM 33

M30nAUMA. HanpuMep, OAH B1A TPaZecKaHuAN

CHOPMMPOBAACA Ha CKAMCTBIX BEPLUMHAX, APYTOT - B TEHHCTBIX neCax;

Ce30HHble Pachi NOTPEMKa GONBUIOTO AaIOT CeMena A0 CKAMBaHUA,
MG NOCAE HEro W, OGWTaA Ha OAHOH TePPMTOPMM, He UMeioT
BO3MOKHOCTH CKPEUMBATE; MONYNALMM Gopenu & o3epe Cesan
Pa3AMAIOTCA 110 CPOKAM HEpecTa

ABARETCA TO, 4TO

1 noneskbie AR B2
* Hacne/ACTBRHHAR UIMEHIMBOCTS, (MYTAUMOHHAR WM
FeHOTMNUHECKAR) CBA3AHA C M3MEHEHHEM FeHOTHNa 0COGH, NOITOMY

amenenu Owa enserca
/19 €CTECTBEHHOTO OT60pa. [1apBHH Ha38a 3TY HACAEACTBEHHOCTS,
ii. VicTounmkom

ABnmIOTCA MyTaUMM.

VER0BMAX, HO NOAE3HbIE AR
“enosexa. Hanpumep, CioCoBHOCTS kyp 38T 300 1 Gonee AnL B
roA nuwena Cmbica, T. k. Takoe

KYPHUa HE MOET HACHKMBaTS,

Bee coBpeMeHHbIE AOMALIHHE JKHBOTHBIE U Ky/ILTYDHbIE PaCTEHS!
NIDOMIOLINM OT AVKIX IPEAKOB. YCNIEX CeneKUMOHHOM PaBoThl
3ABUCHT OT FEHETHHECKOTO PASHOOBPAZMA CXOAHOT TpYMNI
PaCTeHMi W1k KUBOTHBIX. pW BLIBEAEHHM HOBbIX COPTOB PaCTEHWI
W1 IOPO/A KMBOTHBIX OHEHb BaHI NOMCKN U BbIABAEHHE NONE3HEIX
NIDUIHAKOB Y AMKIX NP KOS

B pazBUTAE CeneKUMM KaK HaYKM GONLIOM BKBA BHEC yCCkMii
YueHbii H. V. BaBunos. OH Opraky308an MHOTONHCAEHHbIE
IKCIEAWUMY 110 BCEMY MAPY C UEAbIO HAKOMAGHHA CeMEHHOTO
MaTepHana, KOTOPbIF GbiA MCMONB30BIH B CenEKUNOHHON paBoTe.
BaBUNOB BHYAC/UA 7 UEHTPOB NPOWCXOMACHHA KYNBTYPHBIX
pactenwii Ha 3emne, KOTOPLIMM ABNAHOTCA B OCHOBHOM OPHLIE
PalioHs, ApesHMe OUarH SemneAenws, XapaKTEpHaYIOUIMECH

MHaeTCA B
NIOCTOAHHO BOSHAKAIOWMAMM MYTALMAMH, KOTOPbIE fIpH CBOGOAHOM
npMBOAAT K revoTMnoB.

yenosuit sepeTk

ii AanHOi nonynAUMY, K
Vcxoanan nonynAumA 06pasyeT rpynny GopM, UMEIOIMX PasMHyIo
CTeneHb OTKAOHEHHii NPUSHAKOB. OTAENIbHbIE OPraHU3MbI C
VSMEHEHHbIMU NPUSHAKAMHN CTOCOBHb! OCBaNBATS HOBbIE et

ofranu, Npn
BT U
TIOTOMCTBO MMEIOT 0COGH C Kpa MMM, KOKTPACTHbIN
onbwe

OHO NPHBOANT K oS,
6AMIKIAK K MCKOAHOMY BIAY.

CX0ACTBO BU006Pa3OBaHMIA: NPOMCKOAAT NOA AeCTEMENM
ABYKYLAX CU 3BONIOUNM. Pa3AM4WA: MPSMKbI PACKOKACHUA

06pasopanye KpaCHOTO UseTKa, Bbi3biBaeT 3

YBenUeNHE MACCH] CemH.
ficrove - ocHosa

wenocTHoCTH resoUNa.

MeToas! UsysennA HacneACTBeHHOCTH Yenosena

[lefiCToMe 33KOHOB HACACTBRHOCTH PACTIPOCTPAAIOTCA 1 Ha

“enosexa. Y 4enoseKa b KapuoTAe 46 xpomocom (23 napi), 4o

orpomisie Moo

CKa3aT, 410 Ka bl HENOBEK Ha 3EMIE YHUKANEH 1 HE NOXOX Ha

APYTUX, 33 WCKIOHEHHEM OAHOATILOBLIX 61M3HEwOS.

¥ enosexa cywectsyeT MHoro Gonesmer, o6ycoBneHHbIX

HACeACTBEHHEIMY GAKTOPaMH. VX AMATHOCTUKA UMEET BaxHOe

3HaNEHME AR NEuEHS 1 NPOGUaKTAKH. [L15 M3y

HACTCACTOCHHOCTH HEAOGEKa CYLECTOYOT CICAYOUME METOR:

P v i pasnHbl

nonynaui, a
3aCerIeHMEM OCOGAMM OAHOTO B3 PasHBIX HONOTAYECKIX HiW B
npeenax oAHoro apeana.

TaK 6 MCXOAHOI MONY/ALMM BOSHUKAIOT HOBLIE
DY GCOBER, U5 HOTOPIX BHavane OBRABYITCA HOBHE NoMyAALAM,
2 3aTem, NPH NOCEAYIOWLEH AUBEDTEHLUM, HOBLIE NOABHAYI 1 BUSI.
Mpuhunn oGbACHReT

HUIHEHHBIX GOPM.

s " "
‘eAVHMUET KBbIX ODTaHU3MOB RBAETCA BUA,

B - 370 rpyNNa OCOGe, CXOAHBIX M0 CTPOSHMIO, NPONCXOKACHMTO
XapaKTepy YUIMONOTHIECKNX NPOUECCOB; CBOBOAHO

E i npouecc umeet aga
MIPOFPECC W Perpecc. BMONOrMHECKMii MPOrpecc - 310 pesybTat
yenexa s GopsGe 3a cyliecTsoBaHwe, noKazaTens
NPUCNIOCO6ARHHOCTI BWA3, POAR, KAacca. EFo npuaHaKi
POk apean u
CHCTEMTUHECKYX TpYN. HAMPUME, W3 MAGKOMMTaIoWMX POTpece
MCNbITbIBAIOT 3aAU-pYCaK (0KONO 20 NOABMAOS), NapasuTUeckme
wepew 3 Tvna Kpyrabie. BMonorMeCkyii nporpecc asnneTc
HauGonee oBLLMM NyTem GHOOTMYECKO 380NN U UMeeT Crea,

bicoKas

A merop u nsyene

aporenes -

i M AGIOWINX IOAOBHTOE MOTOMCTBO.
Ocobu umeror KoKmsH
B OnpeeneHHbiX YCNOBUAX. M0G0 BHA, COCTOALIMI U3 0AHOM W
HECKONLKWX MONYAALMIA, NPeACTaBNAET COBO/ enuHoe Uenoe.
LienOCTHOCTS AOCTHFAETCA CBR3AMM MEIAY OCOGAMM BUAG: 360TO% O
TIOTOMCTBE, OBLLEHHEM HEPE3 PasUIHbIe CUTHANDI, COBMECTHOM
33UKTOR O 6ProB, CKPELWIBaHNEN. LIenOCTHOCTS AOCTUTaETcA M
6HONOTHECKO/ M3ONALMET - OBOCOBAIEHHOCTLIO OT APYTHX BAOE
(0coBM paskbix 8u08, KaK NPaBANO, He CkpeLBaITCA). Be 3T0
XapaKTePM3YET BUA KaK HAAOPTaHUIMEHKYIO CHCTeMY.

Buz0s.
LIEHTPEI MPOMCKOKACHHA KYALTYPHBIX PACTEHMii:

1. HOKHOAIUATCKMH: PUC, CaXaPHBIA TROCTHAK, UWATPYCOBblE;

2 npoco, rpevuxa, oy,
A6noHM, Cavss;

3. 10r0-3anaawoasuaTCKuik: nuien L2, GoGosbie, BUHOrPaa,
ToikBeNHbIE;

4. CpeAM3EMHOMOPCKM KaNYCTa, OAMBKH, COR;

5. 3MoncKui: 3epHoBbie, Kode;

6. LieHTPa/IbHOaMEPMKHCKWFL: KYKYPY33, Kakao, Tabak, apaxuc;
7. I0KHOGMEPUKAHCKWH: KIPTOBEN, aHAHAC.

Meroge cenexunu

TMGPMAUSALMR - 3TO CKPUIMBAHHE OPTaHN3MOB PaSHEIX NOPOA,
Pa3MaIOT (MBPIAMIALMO ABYX BIAOE. BUSKOPOACTBEHHOE.
no3sonseT nepesecti
b B FOMOTAMETHOE COCTORHM W BbIBECTH HCTIE AHHIK.
6

‘Opranu3Me NPUIHaKM PasHbiX GopM. MOCeANEE CHpRWMBaHHE
MOMET GbiTs BHYTPHBHAOBbIM (CpeLHBaHMe OcoBeli 0AHOTO Buaa) M
OTAaNeHb! Y CKpeUMBaHME OCOGe Pa3HLIX BWA0S 1 Poass. Mpn
TaKWX HEPOACTBEHHBIX CKPEWWBAHUAX B NEPBOM NIOKONEHAN
FUGPAAOB MOBLILIAETCA WX KAIHECTOCOGHOCTL U HaBMIOAIETCA
MouHoe passuTe (reTeposic).

an $opm. B cenexunm
paCTeHWH P0BOAAT 283 WA OTBOp. MaccOBHIR OT60p -
BLIAE/IEHHE TPYNNbI OCOBEF, CXOAHBIX 110 GEHOTUNY, HO ARIOWIK
pacuiennenvie B IOTOMCTBe. MHAVBHAYanbHIi OTEOP - BbiAeneHmE
€AMHUAHbIX GOPM U P33ACTBHOE BbIPALIMBAHHE NOTONCTSA KaKACH
0COGH, KOTOPLII NPUBOAAT K CO3ARHIO UHCTHIX AHMI (NOTOMCTBO
OHOM CAMOONLINAEMOT 0COBH). B CeNeKLMM KHBOTHEIX
MIPUMEHAENCA TOTIBKO MHABMAYaNbHbIT OTGOP, MOTOMCTBO

¥ HECKObKUX NIOKOReHWIi. HanpUMep, YCTaHBeHo, 4To pasenTve apoMopGo308; annoreres - MpHoGpeTeHMe OCOBAMM Kpurepuw susa: scero py oT60p
HEKOTOPbiX CIOCOGHOCTety HeAoBeKa (My3bIKanbHOCTS, uAvOaRANTAM * MOPGOROrHHECKUTA - CXOACTEO BHewHero 1 ¥ npu3HaKos

) perpecc - orcyTcTane Vo ocobei ii rena), nx
dakropanm. I BLiABNEHa K * - cxoncto nopoas! ¥ kopos, A )
npupopa i, KaK Hapywenvie 3 CPOKOB PAIMHOMEHMR. MICKYCCTBeHHbIl MyTareHes - fe/iCTone Ha Oraw3M MyTareHami, &
(caXapHbifi AMaBET), BPOMACHHAR FYXOTa, WHIODPEHNR, remOdWIR, rpynn. i npusecTH K * eorpaduyeckwii - 3aHMMaembiji OCOGRMM BAa apean FRNECTBE KOTOpUX GOy Eh HeKOTOp XHNIECHAE BeuTes,
AANBTOHMIM BLIMMPaHWIO. HaNPUMEP, Ha FPaHW BHIMAPaNHA HaXOAATCA (TeppHTOpWA) XapaKTepeH An Beex 0COBEH B1Aa. O MONET GbiTs M AP, 3T

* BAUSHEUOBBIIA METOR - M3yHeHWe PasBUTHA NPHSHAKOB Y
OBHORALIEBbIX GAN3HEOB, B OCOBEHHOCTH EC/IM OHM MUBYT & PaZHbIX
YEnOBMAX. OAHORHEBbIE GnMSHELb! BCETAa OAHOTO NONa, MMeloT

i 3

Yecypuiickuii Turp, coBonb. MpuanHa perpecca: OTCTasanme 8 Temnax
2B0MMOLMH PYNNb OT CKOPOCTH MIMEHEHNA BHeLHeli cpens.
eATeNbHOCTL YeN10BeKa HaCTo NPUBOANT K COKPaLLEHHIO

RNy AAMI MHOTHX BUAOS.

waysaerca
CPeAb) & GOPMMPOINAY NPHSHAKOS OPFaNHINA.

MeTOA - u3yaer Kap: ann
BLIABNEHA XDOMOCOMHBIX 1 EHOMHBIX MYTaUMIA. ITUM METOZOM
BLIABARETCA GONe3Hb f1ayHa. Ee MPUHMKA - HATMIWE 8 KapOTHNe
e/10BeKa OAHOT ALKl XPOMOCOMBI (M0 21 Nape), 4To MPMBOANT K
NATOROMN: Y GONBHBIX YSKUE 1233, MIOCKOE AMUO H PESKO
BLIDaEHHAR YMCTBEHNaR OTCTaNOCTL. POXAeHHE AeTeil ¢
CHHAPOMOM [IaYHa - DE3YALTT OTKAOHEHW B XOAE Melio3a.

Msmenumsocrs, ee bopmbi u Havenne

“s10 Hossie
Npuaakn e Pasnuuator "
wan

He saTparvBaet
MaTepiana opraHy3Ma, HOCHT PYNNOBO/ XaPaKTEP, NPOHCXOANT &
Npeaenax HopMSI peaKLuA
Hopma peakuuy - CBOICTBO reHoTHNa oBecnemsaTs &

npeenax passumin s
33BACHMOCTH OT MEHRIOWWXCA YCAOBWI CPeabl. Hanpumep, Kanycra &

Kosama,

KHBOTHBIX N1233€T NPH NAOXOM YXO3e. OAHM NPUHAKM (HanpUMED,
MONO4HOCTS, BeC) MOTYT 06/133T5 LIMPOKO! HOPMOY PeaKLMM,

APOMOPGO3 — 3T0 M3MEHEHAR 5 OPFaHM3ME, NOBbIIAIOLHE OB
YPOBEHS OpraHU3ALLMI M HUSHEAGATENLHOCTH OCOBE

nepexogy s HoBYo Cp ApoMOp®o3 -
570 0CHOBHOR HANPaBAEAHE SBOMIOLYMM, KOTOOE NPUSOANT K
06pa308aHHI0 HOBBIX CUCTEMATUIECKIK TPYN - KNACCOB, THTOS,
otpAAos. scerna v
OPraHU3MOB B XOA€ 8OO W BEAYT K NOCTENEHHOMY
YCAOMHEHIO CTPORHMA OPFaHMIMOB.
A0aAanTaumn — Hanpasnexve 380710UMM, 8 OCHOBE KOTOPOTD

OLLIAM W MAEHBKUM, NPEPLIBACTHIM WA COLIHBIM
* 3KOnOrMdECKMH - HALIZ, 3HNMAEMER OCOBANM OHOTO BHAA
BHyTPH apeana,
YCNOBUAMM (572KHOCTLIO, TEMNEPaTYPOTi M T.4.).
* TeHeTHIeCKMii - TasHsii KpUTEPMI. 310 XapaKTepHSIi ANA

HaGop xpomocom, , pasmeptt
1 GOpMA. OCO6M PasHeIX B0 UMEIOT paskbie HABOpLI XPOMOCOM 1
T103TOMY He MOTYT CKPEUIMBATBEA, T. K. HEBO3MONHE KOBIOTALMA
npw meiiose.
TIpH YCTaHOBA€HAM BMAOBOT NPUHAATERHOCTH NIPABUALHO
XapaKTepM3YeT BWjA BCA COBOKYNHOCTS KpHTEpHES.

Autponorenes

newat umeneHmA .

Ha sonpoc o snepebie

K it cpeasi e
ocobed. Npumepom

MOrYT CAyHIT MOKpOSHTOTSCToE 3R, MaCKHBY-OUER A

NIDeAYNPERARIOLIR OKPACKa, NOBEACHYE B0 BPEMS

nocraswn flapeun. B Tpyae W nonosoit
0T60p» (1871 1.) OH N0OKa3A, 4TO UeNOBEK UMEET KUBOTHOE
NIDOCXOKASHME M XaPAKTEPUSYETCA GOMbIMM CXOACTEOM C

6

MeNeHMe TepPUTOPUH, COBMECTHaR 33UIHT OT Bparos.

Feneruka u Teopus 380ni0UMM
MYTaumm COCTaB/fIOT OCHOBY HACNEACTBEHHOM H3MEHNMBOCTH,

6uHoCTb CTpOEHMA
BCEX OCHOBHBIX CUCTEM OPraHoB, BHYTPYTPOGHOE paanwwe
33DOAbIILA. OTIUNME MAEUHBIX KENEs, Auadparisl, pYAUMEHTOB
(ocTak TpeTsero sexa B yrny r1as, KOnuMKOBbI OTAEN

Ocobu ¢ nyTauAm,
obperaior renos.
A3ST NepBHYHBIIi MaTEPHaN ANA €CTECTBEHHOTO OTGOPA, BEAYEro K
06pa30BaHMio HOBbIX BWA0B. OCHOBHO GOPMOT

, aNNEHAWKE) U TABUIMOB (CNIbHO Pa3auTili

Kapyuiaor crpoese manewyn K 1 T UMD yTaL,
BeAYLIUX K HACTE/ACTBEHHOT MaMEHUMBOCTH.

ey COBOM NONYNALMI Pa3HLIX BAOB, ANHTENLHO OBMTaIOLNX Ha
i TeppuTOpUU
Yenosuamu. MpumepbI KocucTem - Ayr, B0A0eM, AyGpasa. Hussie
OPTaHH3MBI HAXOAATCR & MOCTORHHOM B3aMMOAEHCTBMM ADYT C
APYTOM 1 C GIKTOPAMM HEWMBOH NPUPOAYI. BHAOBOT COCTaB AGHHOH
"

YCNOBUAMM, 3 B3MMOOTHOLIEHMA OPIZHHIMOB ADYT C ADYTOM M
OKpyXatouLeli Cpei, XaPAKTEPOM WX HTZHMA.

‘OCHOBHblE B3AUMOOTHOWIHHA MENAY OPFaHM3MaMy - nuLiesble. Mo
TANY NMTaHWA OPaHW3MsI ACARTCA Ha ABE FPYNNLI:

* 2BTOTPOGHBIE, UCTIONL3YIOLLME CONHEUHYIO HEPTHIO 1
HEOPraHAUECKHE BEUIECTBA, 1A CHTE3a OpraHHHeckyx. K i
‘OTHOCATCA PaCTEHIA, CHHE-3eeHbIE BOAOPOCAH, HEKOTOpbIE
GakTepnm.

3 it e,
370 (pUBLI, KUBOTHEIE W MHOTHE GaKTEpHM.

BMOrOUEHO3 - OTKDLITaR, AMHAMA4HER, YCTOMIMBAR 1
camopery/mpylowancs cuctema. Owa ekiouaeT 8 ce6h creayioume

BONOCAHO# NOKPOB, ap.). B
Pa3BUTHM YeNOBeKa eCTb YepTbl, XapaKTepHbie ATA BCeX

BU08 ABNAETCA NONYNALIMA. B reHeTUKe NONYNALMI HABMI0ARIOTCA

Apyrvie (oKpacka wepcT)— y3koi. Takum 06pasom,
HaCneAYeTCA He NPU3HK, @ CIOCOGHOCTS OpraHw3Ma (ero reHoTHNa)
© Pe3ybTaTe B3MMOAEHICTOA C YCAOBMAMM CPEAbl A3BaTE
onpegenenHsili GEHOTIN AW, UHave FOBOPA, HACAEAYETCA HOpMa
PeAKUMM OPFaHW3Ma Ha BHEWHHE YCAOBHA. ECTM HEKOTopoe
KONWYECTBO OPTaHU3MOB PACTIONIOXHTS B MOPAAKE BOIDACTAHMR AN
YGbIBaHAA MPU3HAKa (HATPUMED, AMHbI), TO OAYHTCR PAA
U3MEHIMBOCTH AJHHOTO NIPUSHAK, CAGrIOWMICA 13 OTACIbHbIX
BAPHAHT, Ha3bIBAEMBI] BAPHALMOHHEIM PAZOM.
BapuanTa — 370 EAHWHOE BLIPAKENNE PAIBNTHA NPU3HAKE
Pa3max 8apaLLii 1 YaCTOTY BCTPENAEMOCTM OTACNLHBIX BAPHAHT
U3YHAIOT C NIOMOLLbIO BAPHAUMOHHOT KPHBOT - FPaGHHECKOrD
BLIDAIKEHIA U3MEHYMBOCTH NPH3HAKa. MCMON3YA AGHHSIE KPMBOH,
OPEAENSIOT CPEAHIOI0 BeMUMHY AGHHOTO NPU3HAKA

et 6
NPUCNIOCAB/MBATEE K NOCTORKHO MEHRIOULAMCA YCIOBUAM Cpeabi.
B! HACNEACTBEHHOM MIMEHIMBOCTH

KoTopbie & 3aK0He Xap) p
B NONYNAUMAX M3 NIOKOTIEHMA B MOKONEHME NP CBOBOAHOM
CKPELMBAMM OTHOCHTE/IbHEIE YACTOTb THOB W FEHOTHTIOB He.
MEHAIOTCS. 3aKOH CNIDaBEANHE N COBAIOACHIM ChEAYIOWIK
VEnORMi: oMYA AOMKHA GiTh AOCTRTOUHO BRNMKR, YTOH!

Tna XopAOBe: X0pA3, HepaKan TpYGKa,

HaepHie Ay it

anenapu [V ———————————

noa

MABUHbIE Wenesb, svﬁm rpex ona M Ap. csmerenacrsym o
acey Corpanom

Mpumarsi senosexa uﬁaenwnnmv MHOTVIE PH3HAKM: KOHENHOCTH

* HEGPIaHIMECKHE U OPraHuecKie B-83;

- npoayuenTLl seuects:
* FETePOTPOGHAE OpFaHIM  KOHCYMEHT) ABAAITCR
foTosLIX seuects.

NEPBOTO MOPAAKa - TPABOAAHYIE - NUTAIOTCA PaCTEHMANMA,
KOHCYMEHTSI BTOPOTO NOPAZKa MMTaIOTCA HUBOTHSIMM

* DefAYUEHTH - OPTaHM3ML, PA3NATaIOLIME OCTaTKH MEpTBbIX
‘OPrGHW3MOB, NPESPALLR MX H3 OPTAHMNECKMX COBAUHEHMH B

o6ecneuuts renos; AoneH
e e R —
ONIpe/ACNEHHbIM FEHaM; He AOMKHO BOIHUKATS HOBBIX MYTaUMil, He
BOMKHO NPOMCXOAMTS MUTPALYMIA OCOBET C UHLIMM TEHOTANAMM W3
CoceHmX NONYAALMIE AHHOTO B1Aa. B NPMPOAE 3T YC0BMA He
COB/IORRIOTCS, 4TO NPUBOAMT K HAPYLIEHHIO PABHOBECH F€HOB B
nonyaswAN.

Tuna (6onbuoi nanew kuctn
‘OCTazbHbiM), HOTTH Ha Ta/TbLaX, OAHa NaPa COCKOB MAEHHBIX Ene3,
XOPOLIO PA3BHTLIE KAIOSHLLLI, 3aMeHa MOAONHbIX 3Y606 Ha
NOCTOAKHbIE 8 NPOUECce oHTOreHe3a.

Hapazy o cxoCTBoM Uenosek umeet pag ocobenHocTel,
OTAMEIOWLYIX €10 O 0Be3bAH. K HMM OTHOCATCA: NPAMOXOKAEHHe,
Ha/MMe CB0AA CTOMbI W HETbIPeX M3TMBOB MO3BOHONHIKA, Hanuime

TIpUPOAHSIE nonyARLMM NP
(Hacsiens
MYTaLWAMA, KOTOPbIE HE NPOSBARIOTCA A TEX 0P, NIOKA OCTAIOTCA
FETEPOSUTOTHbIMM. 110 AOCTUMEHMM AOCTTOUHO BbICOKOT
KOHUEHTPALMAN MYTAUM/i PEUECCHBHbIE MYTAUMM MOTYT nepeiiT B

NepeaBaT NpM3HaKM B PAAY NOKONEHWA, B1ar0Aaps
3 nokonenn
NpU3HaKM 8433, NOPOALI
* HaCeACTBEHNas HIMEHHMBOCTS (MYTaUMOHHaR Wk
3 0606w, noaTomy.

namenennn
ann [Hapewn Hassan 1y

. OcHosoii i
ABAIOTCR MYTAUMY - BHE3AMHbIE CKAUKOOBPa3HbIE U
HeHapaBAeHHble U3MEHEHIA MEXOAHOI GOpMbI. OHU BEAYT K

WaCReACTRGHHX MPHaHKO X CBOTCTS, KOTOpbIX patiee B MpAPOAE
Vctounik

"
NIONAAYT N0/ BAMAHME ECTECTBEHHOTO 0T60Pa. Kawao# nonyasLun
XapaKTepeH cBoii reodONs (COBOKYNHOCTS reHoB nonynALMM),
KOTOPbili A3ET BO3MOKHOCTS 417 GHICTROTO M3MEHEHHA &
COOTBETCTBMH C HaNPaBeHvEm OTGOPA. Pa3IUIAIOT HECKONBKO GOPM
oT6Opa. ABKywMit OTGOP - Takan GOpMa, MpH KOTOPOTi AeiicTane
oT60p3 HaNPaBIeHO 6 OMPEAEAEHHYIO CTOPORY, ST0 MPASORMT K
CABUTY HOPMBI PEAKLAN B OAHY CTOPOHY. C

BuicTyna,
epena Haa nvueBbIM, 60bUION OBeM TO/IOBHOTO MO3Ia C pa3BnTol

P seujecraa.
peayuenTs! nepenocom
BELIECTB M SHEPIM 1 NPEACTABNAIOT TROGUHECKHE YPOBHH

osHeit
CBA3aHbI MEWAY COBOI OAHOCTOPOHHE HANPABAEHHOT NepeAaret
6MOMaCCE. PAZL B38UIMOCBASaHHBIX BHAOB, U3 KOTOPSIX KaKALI
MIPEAIAYILMI CAYXAT MMUIER IOCTIEAYIOUIMY, HOCHT Ha3BaHHE Len
AUTaHwA. Lien NMTaHWA COCTORT U3 HECKOMBKAX SBEHBEB, T. K. B HHX
BKAIONEHbI PACTEHUA, TPABORAHIE, XHLIHMKA, NAPASHTs! U

Kopoi GobLux noAywapwi. Yenosexa
peus, mbiwneHme,
N07b308aTbCA OPYAAMH TPYAS.
3B0MOUMR HenoBeKa (aHTPOMOreHes) - MCTopMdECKMiA poLec
CTaHOBNEHIA YENOBEKa, NIPOUCKOAUT NIOA BAMAHHEM ASYX FPYNIN
aKTOPOB — GHONOTMMECKMX W COUMANBHLIX. BHONOTHIECKHE
aKTOPbI Ha paHHIX 3TaNax PA3BHTA YeN0BEKa UMENK pewaioutee
aHaeHme. BaroAapA UM YeNoBeK npeTepnen pAA MOponorECkiX
U3MEHEHWIt CKeneTa, CROCOBCTBYIOWX MPAMOXOXACHHIO. K Hith
OTHOGATC: WG NOSBOHONHS, BUCOKWE CBORCTon,

i Ta3, npoubiii kpecreu, K

Mo np: nupamaLl Kawaoe
nocnepyioliee 38eHO TepAET 0KOND 0% 3HEPrM, Takum 0GPazOM, B
epTs wx

norpeGuTeneii.
B

v 3amkHyTHIf KpyroBOP
acrenus) sewecteas
KPYIOBOPOT, KOHCYMEHTb NEPEMEUIAIOT BRLECTBR, 3 PEAYLIEHTs!
B03BPALIAIOT BEWECTE & HEXHBYIO TPHPOAY.

Viror
CONMUR, KOTOPaR B GOTEOLEHO3E NIPEOBPE3YETC & XAMAUECKYIO,

$OPMa, BEAYLLAN K MEHbLLEH MIMEHINBOCTA B NOCTORHHSIX YCNOBHAX
CPeAb. B 3TOM CAYHaE OTCEKAOTCH MYTaUMH, PACIMPAIOLIAE HOPMY
Peakuuu. Oe 5TH GOpMI 0T60Pa TECHO CaRaHSI APYF C ADYFOM.

380MHOLYH OTHOCATCA TYA 1 OBLLIECTBEHH bl 06pa3 K3HM. PaseuTve
TpyAOBO# ymenbumno “enosexa or
‘OKPYalowWel NPMPOAI, PACLIMPHNO €70 KPYTO30P M NPHBEAO K

Dewwyuii asl e v
Cpeasi, CTaBUAUSHPYIOWMIi OTEOP 3aKPENNAET NPUSHAKH, NONE3HBIE
B OTHOCHTE/IBHO NOCTORHHBIX YCIOBMAX CPEbI.

aeiicrons Trassim
NPH3HaKOM TPYAOBOT ACATENEHOCTH HeNoBeKa ABARIOTCA
TPy anm

Tennosyio Hepruto.
ana
noasarenu:

- 4ucn0 oMaos,

+ AAOTHOCTS RonYAMA - 4HeT0 o205 ORHOTD BAAA Ha EAMHMLY

nnowaAM Wk oBbema;

* 6MOMACCa - 06Liee KOTMMECTBO OPraHWNECKOTO BeltecTea Bceil
ocobei e i




ocucteme:
1 , Koraa

BYA0B NUTAIOTCA OCOBAMM ADYTVIX BAOD, NP STOM XALHMK UMeeT
NPUENOCOBAEHMA K AOGbIYe HepTab.

2. BI2UMOOTHOLIEHMA CXO3AMH - NAPA3TY, KOTA OCOGH OAHIX
BWA08 (NaPa3WTHi) CYLLECTBYIOT 32 CHET ApYIWX (XO3AHH), HCMONL3YA
WK KaK CPeY OGMTaHWR 1 MCTONHMK MUK,

3.0 -

ey OCOBAMM PasHbIX 6HAOB (MMKOPH3a - CAMGUO3 pHGa M
pacTenus, MWl — CHIMGHO3 PUa U B0A0POCTK).

4. MexB170827 KOHKYPEHUMA, T. €. KOHKYDEHLIMA MEXAY 0COBAMA
Pa3AMYHLIX BHA0B 30 AOCTYMHBIE PECYPCb! (MUY, MPOCTPAHCTEO,
V6emmue).

5. BHYTPUBHAOB3A KOHKYPEHLMA, T. €. KOHKYPEHLA MENAY
673K B CBOUX NOTPEBHOCTAX OCOBANM OAHOTO BAAR.

Bee cosmecrvoe
suaos npespausan ux
6 c B
posH
ccol PeayueHTos.
CoBmecTHO Cyujectaosaime ocobeii BeeT He K NonHoMy

we apyr Apyrom, a
cobieii &

YPOBHA ABTRETCR BAXHLIM YCTOBHEM COXPaHEHHA IHOCHCTEN

nonynawii

VHANTOKEHME OCOBei ADYTUMMA WIEHaMM SKOCHCTENS! WAM HX TMEA

or . Hanpumep, peakoe

UNCTEHHOCT HACEKOMBIX B CUAY WX BLICOKOM NIOAOBUTOCTH NP

67arONPATHBIX TOTOAHSX YCAOBMAX IPUBOANT K BO3PACTAHMIO

UWICHEHHOCTA OPTaHU3MOB, IUTAIOWMXCA HaCEKOMbIMMA, Tak

HOCUCTEMA NDUKOAUT 8 pasHOBECHE.

Arpouenos
ATPOUEHO3 - CKYCCTBeHHbIF GMOreOUeHO3, NORBMBLINTICA &
PESYATTE CeNbCKOXOSAHCTBEHHOM AATENBHOCTH HeAOBeKa.
Mpnmepsi: caa, nacrbuue, none. CXOACTBO arpoLenosa u
6HOreOLEeH033 BIPAMAETCA B TOM, TO 063 UMEIOT Npon3soauTenels,
nOTPEGUTENel U PaspYLMTENE OPTaHYECKOTO BEWeCTBa, KOTOpbie
0BeCrewmBaloT KPYTOBOPOT BEUIECTS 1 MOTOK IHeprun. OBuTaTenu
2TPOLEHO3 TaKIKe CBA3NbI UENANM NATAHUA, HAANIbHEIM 36EHOM
KOTOpbIX REAAIOTCA PACTEHMA. OAHAKO MENAY NPMPOAHbIM
COOBULECTBOM W ATPOLIEMO3OM CYLIECTBYIOT Pa3nuImA. ATpOUEHO3
CnaraeTcA 3 HEGONLLIOND YMCTa BMAOB, KaK NPABNO, 6 Hem
NIPEOGA3AAA0T OPFaHM3MbI OAHOTO BUAA (HATPMMED, MU 6 one,
0BUb! Ha nACTEMe). Lienu NMTaHuA arpOUeH03a KoPOTKHE.
KpYrOBOpOT BEUIECTS HNOHBIl, 3HAUMTENbHAR YaCTL GHoMACES &
BYAle YPOKER BLIHOCHTCA 33 NIpesenti arpoueno3a. Cnato

[ Aenaer ero

HeyCToM4MBLIM.
8

exoas

3 XO3ACTBEHHOT LIEHHOCTH. 318CS BeAyLLYIO PO MrpaeT
i 0T60p, nyTem KoTOP P
(ypoaii). McrousmKom
IHEPrMM B arPOUEHO3e, TaK Ke KaK B GHOreoUeH3e, CAVKHT
CONHEUHaR IHEPTA, OAHAKO BLICOKAR IPOAYKTUBHOCTE
OBECNEUMBAETCR B HAUHTENLHOT CTENEHH 3a CHeT BHeCeHMR
YaoGpeHui.

BLICOKAR MPOAYKTMBHOCTL KYIbTYPHBIX PACTeHMHil AOCTATAETCH
Takie G1arOAIPA YHETY UK GHONOTHHECKNX OTPEGHOCT (5
NUTaTeNGHIX BEWECTBaX, Tene, Bnare, 3auTe O speAuTenei).
BaHbIM YCIOBUEM NIOAYIEHUS BHICOKWX YPOKAES ABARETCA
pacor. 8

BatoT BBICOKYI0
6naropapa " P ,
663 €10 Y4ACTHA OHIM CYLLECTBOBAT HE MOTYT.

Yuene o 6uochepe
Tepmun «6Mocepan npeatoneH 5 1875r. ascTpuiicknm reonorom 3.
3ioccom. B Havane XX 6. B.W. Bepraackuii paspaboran yuenue o
Gocepe. Cornacio Bepackomy, GHochepa - 060104Ka e,
HaceneHHan MHBLIMM OPTaHUIMaMH, BKTHEHO UMM NDEOGpasyeman
Opramamos - 310 FiLuwii axtop
N13HETapHOTO MACWTaBa, OBecesBaIoulNi NOCTORHHBI
GHOreHHbIl IOTOK ATOMOB U3 OPFAHMSMOB B CPEAY 1 O6PaTHO,
KOTOPEITE He MPEKPALIAETCA Y Ha CeKyHAY. 3Ta MATpaLMA Gbina Gbl
ecnu Gbr i cocras
OPIaHH3MOB He Bbin GAM3OK XMMASECKOMY COCTaBY 3eMHOT KOpbi.
s

Bt wa
FPaHHLLE CONPAKOCHOBEHMA AMTOCHEPS, TAPOCGEPbI M ATMOChEPS,
7. €. Ha NIOBEDXHOCTH CYLIM U OKEaHa. BOMACCA OKeaHa COCTaBnAeT
MpUMEpHO 0,13% GHOMACCH CyLM. TO CBR3AHO C MeHbleii

© pactenvax M 3
VICToAb306atHMe AYIMCTOf JHEprM ConHuLa Ha 102/ Mposoro
oKeana pasHo 0,04%, a cywe - 0,1%.
BepHazCKMi Bbye/NN 8 GMOCHEDE HECKONLKO TUNOB BewlecTs:

Bcex MiBLIX Guoremnoe
BELLECTBO - BELECTBO, CO3ATHHOE KHHBLIMH OpraHU3MamM¥ (HedTb,
ras), KOCHOE BEWECTBO - BELIECTBO, 06Pa3oBaHHOe bes yuacTus
KHBbIX OPFaHIMOB (BOA3, MECOK M T.4.), M GHOKOCTHOE BewiecTso -
sewecrso, BB "
HeWEOl NPUPOAOi (nousa).
[na6HYIo POb 5 GHOCGEPE UTPAET MBOE BEWECTBO WK BHoMacca
. Husoe seusecrao HASTONHYIO
MOWHbIM "

IHepreTHieCKUm GaKTOPOM

Dynkuan xuB0r0 seutecTsa

* 1230837 - NOAAEPKAHHE NOCTORHHOTO 3308010 COCTaBa

aTMOChEpbI (KMCIOPOA NONOMKAETCA 32 CueT doTocHTe3a B

PACTEHUAX, YT ACKMCAbIA 133 - 33 CHET AbIXaHWA OPraHW3MOB);

* KOHEHTPALMOKHAA - CIOCOBHOCTS HABOTO BEULLECTBA AKTHBHO
BHewHeli cpensi 1

nemenTsi,
(yrone - KOHUEHTPUPOBaHHbI YIIEPOA, M - KanbUMiA 1 AP.);

* OKMCAMTENbHO-BOCCTaHOBHTENbHAA CNOCOGHOCTS, 6/1ar0AaPA
KOTOPOJi OCYILECTBAAETCA KDYTOBOPOT BeecTs B Guocdepe
(6aKTepun-xemocunnKaT).






