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JIMHbKA

lMpouecc NUHbKK (LenyLeHnsa) smMeun pewaert pag sagady. Bo-nepBbix, 370 3aMeHa
CTapbiX, U3HOLIEHHbIX K/IETOK KOXXHOro NokKpoBa 3meu. Bo-BTOpbIX, OH No3Bonser
Ha KaKoe-TO BpeMs U36aBUTbLCA OT NapasuToB, Hanpumep Knewen. B-tpetbux,
HEKOTOPbIM XUBOTHbIM (Hanpume p, HaCeKOMbIM) JIMHbKa NO3BONAET pPacTu.
OpHako B cnyyae 3mein 3Ha4yeHUe IMHbKKU AN pocTta 6b1J10 OCMNOPEHO.
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CpaBHeHNE KNETOK pacTEHNN U
bakTepuin

Xnoponnacr

LiuTonnasma Bopcurka
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KnetoyHas Lutonnama
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Tunbl NIMTaHUA KUBbIX OpraHM3mMoB.

*XuBble OpraHusmbl
no CI10C06y nATaHUA

AsToTpodbl (M3 FetepoTpodbl (NMTaTCA
HeopraHMYecKMX BelecTs roToBbIMM OpPraHUYeCcKUMH
CUHTE3UPYKT OpraHMuYecKkme ) BelecTBamM)

|
HekoTtopblie HekoTopble
. XMBOTHbIE rpmboi
PacTeHus 6akTepmm P 6akTepum
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XeHckoe pacteHue
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BereraTuBnble OpraHbl IIAIIOPOTHHKA
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LlapcTBO pacreHusn
L 2

IMoauapcTeo
Hu3wwue pacreHun
(He umeroT opraHoB
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Mxu. XBoLuu. [nayHbl. [1anopoTHUKN.
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Mapanums
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Llapcreo Pactenus (Plantae)
Otpen Otpen Otpen
ManopoTHUKM XBouwu MnayHel
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CTpoeHue XeoLLa

CnopoHocHbIN NoGer NONeBOro XBOWA  dotocunTesupykowMit no6er noneBoro xeoLya
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Haﬂl'l'IOTp‘-l HbIA
HEPBHLIW Y3en
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XUnN3HeHHaA eMKOCTb ZIerkKux

* YXE/1 — Hanbonbluee KONUYECTBO BO3AYXA,
KOTOpPOE Ye/I0BEK MOXKET BbIAOXHYTb nocnae
camoro rnybokoro Baoxa.

CnupomeTtp
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KPOBEHOCHAA CUCTEMA XOPOOBbIX
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Jputpouur i MOJIeKy1a reMornobuHa

Xeneso

cnupaneeugHan
MoO-neKyna nonuvnentTuga
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KaXkaas Moaekyna reMmornobuHa
HeceT 4 Moneky bl KUCNopoaa
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KOTOPbIE MEPEKNIBIB epea 2,11 6oJiee CyCTABOR
He mencieyiolimne Ha cycTaBbl — Hanpymep, MIMIYECKIE
MbILLLI S3bIKa B
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PacierieHre nmuraTeabHbIX BelleCTB.

benku Yrnesoabl
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KULLEeYHMKa obpasyeT

« ONUTENUN TOHKOro
BOPCUHKN

MuuepuH
KUCNOThI




| maposus xKupoB B
KHUIMEUHUKE

MuueBapeHne B TOHKOM KULLeYHUuKe
|

AMMUHOKMCAOTLI M TNICKO3A
AMUHOKUCNTOMbI BCACBIBAKIICH B KAlWJIJIHDbI
KDOBE‘HOCHCI‘& cmcTemul, MU eounH

AMKUPHBI2 KUCAOTEl — B ANUTONANA
[ nmwoko3a *

BOPCHMHOK, 18 CUHTE3MPYHITCH
HUMDOBIl, NOCTYNaKOWMe 2aTtemM B
,-J'IUL{GPUH, Nivmpa TMHECKUE KA TTUJLITHD bI.

KUPHbIe
Kucriomebl




OpraHbl BblgeneHuA opraHu3ma

Koxa
(NOTOBbIE
Xenesbl)

KOHEYHbIN
oTAEN
NMULLEBAPUT
eribHOW
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INerkue

MouyeBbige
nutTenbHas
cucrema




Moiwya,
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DKOJIOTHYECKHE (PAKTOPHI

Oxomorudeckue GaxTopsl, BIHMIIONTHE

Ha OPraHH3M

V\;.

&~
AlOHoTHYeCKHEe

daxropel (He:xXHBOH

HPHPOALI)

. TemmepaTtypa
. Crer
. Baax#ocTts
4. Konnentpanmusa
CoeH
5. Jaeaenue
6. Ocagxu
/. Peaped
8. Iemxemme
BO3IVIITHBIX Macc

buoTHYeckHe
daxkropsl CKHBOH

NpPHPOALI)

1. Bauguue
OpPraHHM3MOEB HIH
IIOIIVJ/IALIHH
OJHOTO BHa APVT
Ha Jpvra

2. Baaumoaeiiceue
0COOeH HITH
I1OITVJ/IAL MH
Pa3HEIX BHIOB

AHTpONOreHHLIE
dbaxTopsl (cEszaHHEBIE
C BO3AeHACTBHEM
JeI0BeKa Ha NPHPOAY)

1 mpmvoe Bo3geficTEHE
9Ye/IOBEKA Ha OPraHM2aMEI
H TTOTIV.IALIMH,
3KOJIOTHIECKHE
CHCTEMEI

2 BO3eHCTEHE 9EI0BEKa
Ha CpeaV OOMTaHHA
Pa3THYIHEIX BHIOR




OcCHOBHBIE MOCTYJIATHI CHHTETHYECKOIl Teopui
soonun: (mo H.H. BopoHiioy)

1. MaTtepuanom gnsa 3BONIOLUN CAyXaT
OYEHb MeNKne ANCKPETHbIE U3MEHEHUS
HAacneaACTBEHHOCTU — MyTaLLUMN.

2. MyTaunMOHHbIN NPOLECC, BOJHbI
YNCNEHHOCTU — (PAKTOPbI-NOCTaBLLNKMN
MaTepuana ang otbopa HOCAT CNnyyYanHbIN
N HEeHanpaBJ/IeHHbIN XapaKTep.

3. EAMHCTBEHHbIN HanpaBnawWwmn pakrTop
3BOJIOLMN — €CTEeCTBEHHbIN OTOOP,
OCHOBAHHbIN HA COXPAHEHUN "
HaKanIMBaHUM CnyyanuHbIX U MeNKnNX
MyTauumn.




N3meHeHUA, KOTOPbLIM NoaBepraetca nuila B opraHax
¢ HVILLleBapMTeHbHOI;O TPAaKTAa

_ e
S -poToBas NonocTb —
Pot TN anpo6auus, cMauMBaHue,
COHHBIE KENE3b! 75 N obe3BpexuBaHue, N3Mernb4eHne
- ‘ NN, paclyenrieHne yrrnesoaos:
-nuLLeBoa — NpoaBmKeHNe
Muesor MUK B XKernyaokK:

-KeryaoK — MexaHn4eckas
nepepaborka, ob6e3zapaxuBaHune
nuUK. paclenrneHne 6enkos u
YacTU4HOE — XXUPOB;

-12-nepcTHas KULWKa —
paclienrneHune 6enKkos, XNPOB U
yrneBoAoB Noj AeNcTBUEM
noaXxenyao4Horo coka u Xxern4u;

-TOHKUW KULLIEYHUK —
pacwiensieHne 6enkoB U yrnesoa0B,
_ S nsduparenbHoe BcacbiBaHue
O6oaouHan - A - P Momsaomnas  MUTATESNIbHbIX BELWECTB B KPOBb U
KMIIKA - (= — o KHIKa  numdy:

' ' ~ -TONCTbIN KNLWEYHUK —
BcacbiBaHue Boabl, hopMmupoBaHue
. ‘ CurMoBm/iHasA KanoBbIX MacCc. nepesapmnBaHune
Crenas KMUIKa : y L KMIIKA KrneT4yaTku. CUHTe3 BUTaMUHOB.

[MeyeHb ' _ Kenynok

KEmunbiit mysniphb

JIBCHAIATHIICPCTHAA e [NojpkenyaouHan
KMIIKd —— RIS : Kesesa

ToHKaA KMIIKA & . : Tomas KHmKa

ANTICHAHKC — { [paMas KMIKa
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ﬂumeBapeHMe B TOHKOM KMLLIEYHUKE
4

" Toncran

12-nepcrnr
KMWKa
non)«enynou(

nenesa 5

.'_

ToHkan
KMLWIKa .
Anné'nnHKCL]’\npnuau

AHyc KHMWIKa

[nnHa MoHKo20 KuWweYyHUKa cocTaBngaeT
5-6 M. B Hem 3aBepLiaeTca npoyecc
nuuiesapeHns bnarogaps coky
NoAXKEeNyAOUHOWN Xernesbl, Xenunm u

KWL EYHOMY COKY, Bblgensemomy
»enesamm cnms3ncTon o6onoYkn
KMWevyHnka (4o 2 N B CYTKN).

KuweyHbin cok npeactasnsaeT cobon
MYTHOBATYI XXNAKOCTb LLENOYHON
peakuyun, B COCTaB KOTOPOW BXOAAT CNU3b
n chepMeHTbl: nonunenmudasbi N
dunenmudasasbl, nunasa, amuriaza u
Masibmaasa, caxapasa, jlakmasa.

B TOHKOM KuLIeYHnKe nuiliesas kawunya (Xumyc)
nepemMellaeTcs, nepemeLlunBaeTcs,
pacnpegenseTca TOHKUM ClTOeM No CTeHKe, rae
NPOUCXOANT 3aKNUYMTENBHbLIA NpoLecc
nulleBapeHns — gcachbieaHue NpoAYyKTOB
paclenneHns NULWeBbIX BELWEeCTB, a Takke
BUTAaMWHOB, MUHEparnbHbIX BeLWecTB, BOAbl B KpOBb.

MuTaTenbHbIe BELWecTBa BCAChIBAKOTCA Yepes
NOBEPXHOCTHbLIN CITON BOPCUHOK. AMUHOKMUCNOTHI,
rMoKosa, Boga, MUHeparnbHble BellecTBa,
BUTaMWHbI, pacTBOpUMbIE B BoAe, NOCTYNaOT
B KpOBb. [MULEPUH N XXUPHbIE KNCNOTbI B CTEHKaX
BOPCUHOK 0OpasyoT Kanenbkn xmupa,
CBOMNCTBEHHbIE YernoBeYyeckoMmy opraHusmy,
KOTOpbI€ NpOHNKaT B NuMdy, a 3aTeM B KPOBb.
[lanee kpoBb NO BOPOTHOW BEHE NOCTYNAET B
neyeHb, rae, OUNCTUBLLUNCH OT S40BUTLIX BELLECTB
nuwleBapeHns, cHabxaeT nuTaTenbHbIMK
BellecTBaMn BCE TKaHN N opraHbl.




Anmnapar 'oaspxu

CTpoenue

¥ OKpy)KeHHbIe MeMOpaHaMH TTOTOCTH
(LMCTepHbI) U CBSI3aHHAsA C HUMHU
CHCTeMa 1[UCTepH , BaKyoneil u
Ty SBIPBKOB.

D YHKIMH
¥ HakoruieHHe OpraHuueCKHX BEIeCTRB
¥ «YTIaKOBKa» OpTaHUYeCKHX BeIlleCTR
¥ OCyIeCcTBASeT TPAHCIIOPT BEIeCTB
 BbIBefleHHe OpPTaHHUECKHX BEIIIeCTB
¥ OBpasoBaHHe JIH30 COM

\
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MWUTOXOHAPUN

Crpoenue

Opranoupl IByMEMOpPaHHOTO
cTpoeHUs. BHemH 19 MemOpana
rjajKas, a BHyTPEHH I oOpasyeT
PasIMUHbIE BBIPOCTHI (KPUCTHI ).

MU TOXOH IpUHA UMEIO T
cooctBeHHbIe pubocombl B [THK,
MO3TOMY CITOCOOHBI
CaMOCTOSITEJIbHO CHHTE3UPOBATh
OEeJIKH.

PyYyHKUNWA.

MHUTOXOHIPUH — SHEPTETHUECKUE LEHTPHI KIETKHU, T.K. B
HUX CHHTE3UPYIO TCS MOJIEKYJIBI ATO ¢
MAaKpO3PTUUECKUMHU (pOCaTHBIMHU CBSI3SIMHU.




CkenertHas CeppaeuHas Fagkas
MblilleYyHas TKaHb MbilleYyHas TKaHb MbilleyHas TKaHb

BT MBI SO TR

SRR (s NN S LY MONMCpPCeYsHOmo 10oCcaTAan

COEPLeanan
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MbiLLbl U UX QYHKLIMA

[Na OCyWecTBNEHUA Pa3INYHbIX ABUKEHUN B

OpraHM3Mme YyenoBeKa MMeKTCA 3 BUuaa MbilLEeYHOU
TKaHW: CKeNeTHasa, cepaeyHan n rnagkan. Kaxagomy
BUAY TKAHU CBOUCTBEH CBOW TUN BUAOU3IMEHEHHbIX
KNETOK - MbILLEYHbIX BONIOKOH.

CKeneTHble MbllLbl 06pa3oBaHbl
NONepeyYyHoONoN0CaATON MbILLEYHOM TKAHbIO, MbILLIEYHbIEe
BOJIOKHA KOTOPOW cOBpaHbl B NyYKU. BHYTpU BONOKOH
npoxoaaTt 6enkosble HUTK, Brarogapsa KOTOPbLIM
MblLLLbI CNOCOBHbBI YKOPAYMBaTLCA - COKPaLLATHCA.

(nagKme mbiwubl 06pa3yoT MbllEYHY 060104KY
NONbIX OPraHOB, KPOBEHOCHbIX U AMMATUHECKUX
COCYA0B, NPOTOKOB enes.

CepaeyHasa MbllLa, Kak U CKeleTHaA, COCTOUT U3
NONepevyHON0NA0CaTbIX MblLLEYHbIX BONOKOH. ITH
BOJIOKHA B ONpeAenieHHbIX y4acTKax Kak bbl camBaroTcA
(nepennetatotca). bharogapa aton ocobeHHOCTH
cepaevyHan mbiliua cnocobHa HBbICTPO COKpPaLLATHLCA.

BICTRE MBHIEHOT TRANN

I

FLIRAs HONEPEHHONOI0CATAN
Cepaeynan




Mukpockonnyeckoe CTpoeHue
MbILLILI.
MbILLEeYHbIN MYy4YOK

Mnazmarudeckan
rMembpaHa

MUKPOBONOKHA




AKTUH 1 MUO3UH — GeJKU MbILLL,



