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1. BUOJIOTNA KAK HAYKA.
METOAbI HAYHHOIO nNoO3HAHUA

1.1. Buonorua Kak Hayka, ee OOCTUXEHWS, MeTOAbl NMO3HaHUEA
WuBoH npupoasl. Pone 6uonorum B popmuposaHumn
COBpEeMeHHOW ecTecTBeHHOHAY4YHOW KapTHUHbI MMpa

Buoanozus (or rped. bios — xu3HL, l0gos — c10BO, HAYKA) IIpek-
crasiasger cofoil KOMIJIEKC HAYK O YKHBOM NPHUPOAE, TPEIMETOM
KOTODPBIX ABJIAKTCA BCE NPOABJIEHHA JKU3HH: CTPOEHHE B PYHK-
UM 3HUBBIX CYINECTB, HX IPOHCXOMACHNE U PA3BUTHE, 4 TAKKE
B3aUMOCBASH C OKPYIKAWINEH cpenoit

OcHoeHble Buonornyeckne Hayku

Ilo obrexTy
H3YVIEHUA

o Mukpobuonorus (bakrepun)
e Boranuka (pacreHus)

® 3oosorud (JKHBOTHEIE)

o Murosorusa (rpudsr)

ITo nayuaeMeim

¢ 'eneTnra (sauonomepaoc'm HacnegoBaHuA

cBOMCTBAM [IPUBHAKOB)
e BuoxumMns (XMMWUYEeCKHII COCTAB M TNyTH
B3AMMOIIPEBPAIIIEHUSA BEIeCTR)
o Mdusuosornd (0COOEHHOCTH KHU3HEIATEb-
HOCTH)
e Dxosorud (B3AaMMOOTHOIIEHHS C OKPYIKAKO-
e cpenoi)
IIo ypoBHIO e MonexkynapHas Ouosorusa (MOJeKyYIApPHEIN
OpraEM3anun VPOBEHB)

3KHBOit MaTepun | e [{uTosorus (KAeToYHBIA YPOBEHB)

¢ I'ucrosiorus (TKAHEBLIH YPOBEHB)
e Aratomua U Mopdosorus (OpraHn3MeHHBIH
YPOBeHB)

OBONMOIHOHHOE

VHIeHHe 3aHHMAaeTCA H3Y4YeHHEeM 3aKOHOMEDPHO-

cTell BOBHUKHOBEHUA M PASBHTHA KU3HH HA 3eMJe




Buonozus kax nayxa. MemoOv. Hay4noz0 NOZHAHUR

Buosorus + Xumusn e Buoxumus
Buosorua | + dusnuka - Buodusura
Buonorus +- MexaHuKa —» | Buomexanura
Buonorus + Kubepreruka - Buonnka

MeToakl NO3HaHWUA XUBOW NPUPOAbI

I l |
Hayunsrit Heropuueckmii CpaBHHUTENBHO-
OmUCcATeIbHEBIN
Habimonesue (anaTomo-
MoOHHTOPHHT mMopdosornYecKuit
— IJKCIIEPUMEHT AHAJIN3)
Ananna - -
DPeayIBbTATOB HCTPYMEHTAJIbHBI
PopmyIHpPOBKa Mukpockonus .
THIIOTE3
dnexrporpadhusa
— Mogenuposanue
Papuonokanusa —
Brisegerne o6mmx an =
3aKOHOMEPHOCTeH B ——
neHTpuyrHpoBaAHNE

AocTrxenun coBpemeHHoin Guonorun

|

PacuindpoBan reHoM 4YesIOBEKA M JPYTUX OPraHM3MOB

| | Ynopasnerune psajfom reHos Gaxrepuii u Goee BEICOKOOPTaHM30-
BAaHHEBIX OPraHHAMOB

| | UsMeHeHUe reHOMA CeJbCKOXO03AUCTBEHHBIX pacTeHWH (reHe-
THYECKH MOAUPUIUPOBAHHEIE U TPAHCT'EHHEIE OPraHU3MBbl)

KnoEupoBanue »HBOTHBIX




Buonozusa rax Hayxa. Memodu HAYHLHOZO0 NOFHAHUR

3HaueHnue Guonorum

i

OcHOBa MEIHIIMHCKHAX W CENbCKOXO3AMCTBEeHHBIX HAVE

I

Pelrenne O0poX0BOJBECTBEHHON MpOGIeMEI

L

Pazpaborka npenynpexeHud U TedeHus OonesHell yejoBexa

OxpaHa TpHPOALI W IPAYMHOMKEHHEe ee GoraTcTs

1.2. YpoeHeBas opraHu3auus v asonioums. OCHOBHbIE YPOBHHU
OpraHM3auvm XvWeon npupoasi. Buonoruyeckue cucremsl.
O6wue npu3aHaku GUONOrMYecKUx CUCTEM

OCHOBHbIE YPOBHW OPraHn3alny XXUBOR MaTepun

Bnoctepnsrit
COBOKYMHOCTH GHOreoueH0308

BuoreonesnoTHYeCKHIK
COBOKYIHOCTh NMONYJIAIMA PASHBLIX BUIOB

[MonyrauuoEEO-BUIOBOM
HNOMyAALNA U BUJ

OpranusveHHbIHi
OZHOKJIETOYHLIC ¥ MHOI'OKJIETOYHBIE OPraHHUBMBI

Kaerounsiii
OPOKAPHOTEI M 3YKAPHOTHI

MonexyasapHsiit
MOJIEKYJIbI OE/IKOB M HYKJEHHOBBIX KHCJIOT




Buonozus xwax Hayxa. Memodwvi HAywnozo no3HaHuR

Knetouroe Omie::;ﬁ:; Ofmen BeIecTs
XHUM npes
CTpOEHHEe H [IpeBpalieHud
cocrasa SHEprHu
Tomeocraa TiBusKeHME
OBwme
NPU3HaKN
Pagppaxumocts 6uonoruyeckux Pocr n passuTHE
cucrem
Bocnpouaseenue JlucKpeTHOCTH
B IEeA0CTHOCTH
YposreBas tptedin
OpraHusaIns A

CyIecTBeHHBIMH YEPTAMM KHBBIX OPFaHU3MOB, OTJIMYAIOIIAMHA
X 0T 00BEKTOB He’KHBOM IPHPOALI, ABAAIOTCH YPOBHEBAHA Opra-
HHUIAIMUA U 9BOIIOIHSA




2. KJIETKA KAK BUOJIOT'M4ECKASA

CUCTEMA

2.1. CoBpemeHHan KNeTo4YHas TeoOpuA, ee OCHOBHbIe NOJN0XeHus,
pont B GOPMUPOBAHMM COBPEMEHHON EeCTEeCTBEeHHOHAY4YHON
KapTvuHbl mupa. Pazsutue 3naumii o knerke. KnertoyHoe
CTpOEHWe OpPraHMaMoB — OCHOBA €AWHCTBA OpPraHu4Yeckoro
MUpa, A0Ka3aTenbCTBO POACTEA XWEOWA NPUPOAbI

Humoaozua — HAYKa, U3Yy4awllad cTpOeHWe, XUMHUYECKHH CO-
CTAB, NMPOLECChl MUBHEAEATENLHOCTH M PA3MHOMKEHHUA KJIEeTKH,
a4 TAKM¥e ee NMPONUCXOXXIeHHe H 3BOJIKITHIO

OCHOBHbIE 3Tanbi Pa3BMTUA 3HAHWA O KNeTke

Hara

CobriTHe

Oxrono 1590r.

3. fAnHcen uaobpesn MHKPOCKO

1665 r.

P. I'vk onucas 6HoI0rauecKne UCCAeOBAHUHA,
MpOBeJileHHbIE C HCHOJb30BAHWEM MHKPOCKO-
na. IIpuMeHns TepMUH ¢KJIEeTKa»

1680 r. A. Ban JleBeHT'VK OTKPBLI OAHOKJIETOYHEIE OP-
TAHU3MBI ¥ SPUTPOIIMTHI; onucan BaxkTepHwH,
rpu0sl, TpOCTEAIIIAX

1826 r. K. Bap OTKDPBLI AHIEKJIETKH IITHIL U JKUBOTHBIX

1831-1833 rr.

P. BpoyH omucan azpo B KJIeTKe

1838-1839 rr.

M. Ilnefigen n T. IIBarr obobuiunn 3HAHUSA
0 KaeTke U chOpPMYIHPOBAIH KJIETOYHYIO TEO-
puio: «KieTka — efMHMANA CTPYKTYPHI U (DYHK-
MM B JKHBBIX OPraHH3MAaX »

1855 r.

P. Bupxos gononsaun teopuwn: <«Knerka —
eJMHUIA PA3BUTHA KUBBIX OPraHU3MOB»

1887-1900 rr.

YcoBepIIeHCTBOBAHNE MHUKPOCKOINA W METONOB
(puxcanmu u oxkpammsaausa. Lluronornsa npu-
obpeTaeT sKCIEPUMEHTANLHBINA XapaKTep

1931 r. 9. Pycke n M. KHONIL CKOHCTPYMpPOBAJH 3JIEK-
TPOHHBIA MHKPOCKOII
1946 r. Hauamno mmpoxoro MCnojib30BAHUA AJIEKTPOH-

HOI'O MHKPOCKOIIA B IIHTOJIOTHH




Knremxa xax 6uonozuuecxkan cucmema

OCHOBHbIE NONIOXEHWA KNeTOYHOW Teopuu
M. Wneingena n T. lWeanHa

- Bee sxuBnie OPraHH3MEI COCTOAT M3 KJIETOK

Knerkn »KHBOTHBIX M DPACTEHHAI HMeT 00I[He ITPHHIIAILI
CTPOCHUS

JKHnsHeneATEILHOCTE OPraHU3MOB IIpeACcTaBIseT coboil cymmy
MUBHENEATENBHOCTH BCEX €ro KJIETOK

OcHOBHBIE NONOXEHUA COBPEMEHHOW KNEeTOYHOW TEOpUM

Knetka — eguHHUIla CTPOEHHUA, YKHUIHEIEATEIBHOCTH, pOCTAa
M PasBUTHS XHBBIX OPraHM3MOB, BHE KJIETKH JKH3HH HET

Knetka — eguHas cMcTeMa, COCTOAIIAA U3 MHOMECTBA 3AKO-
H HOMEPHO CBABAHHBIX APYT ¢ APYroM 3JeMEHTOB, NPeACTABJIAI-
X coboil onpejesieHEOE 1eJ0CTHOe 0DpazoBaHue

KneTkn Bcex OpPraHM3MOB CXOZHBI II0 CBOEMY XHMHUYECKOMY
cOCTABY, CTPOEHHIO M QYHKIIHAM

Hogsie kiaeTku o6pasyiorTcsa TONBKO B peayJbTarte JeJeHHA HC-
XOIHBIX KJETOK («KJIETKA OT KJIeTKH»)

Kierkn MHOTUOKJEeTOHMHBLIX OPraHMsMoOB DGD&SYIDT TKAHH, U3
—| TRaHel cocToAT opranbl. J{M3HL OpraHNaMa B 1esioM obyceIoB-
JIeHA Baa.nmozxeﬁc'ranem COCTABJIAKIOINX €TI0 KJIeTOK

KyeTkH MHOrOKJIeTOYHBIX OPraHH3MOB MMEKT MOJHBIH Habop
IeéHOB, HO OTJIMYAIOTCA APYT OT ApPYra TeM, uTo ¥ HuX paboraior
—| pPa3JIuYHBIe IPYIIILI MeHOB, CJAEJCTBHEM 4Yero ABJAAeTCH Mopdo-
JIOTHYECKOe W (DYHKIIMOHAJIbBHOE PasHoo0pasue KIeToK — Jug-
thepenyuposra

MeToabl HUTOMOrMYECKHX HCCJe0BAHMIT
Mugpockonusa (cseroBas, 9JIEKTPOHHAS, CKAHHPYIONIAN), OKpa-
muBanue, GHoxuMHYeckuH, au(depeHIUaIbHOe EHTPU(YTrH-
POBaHME MEUYeHBIX aTOMOB, KYJAbTYpa TKaHel, KIeTOK
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2.2. Muoroo6paave knetok. MpoKapuoTbl U 3YKapuoThbl.
CpaBHUTENBHARA XapaKTepPUCTUKA KNeTOK PacTeHWid, XUBOTHbIX,
6aktepuii, rpubos

Knerxkm

/\

I[IpokapuoTHBIE

JyKapHOTHBIE

He nmeror sinep

Hwmeror ssipo xotsa OBl HA Of-
HOM M3 cTaguii pa3aBuTUA

Baxrepun u apxen

Pacrernus,
HBIE

rpubBI, KHBOT-

Oco6eHHOCTH NPOKAPUOTUHECKUX OPraHu3MoB

pe3 20 MuHYT)

Baxkrepun Cune-zeseHsie DakTepHu
1. Her saapa, muroxougpnii, 3IIC, anmapara Tonasaxu
2. XpoMocoMa HAXOAHUTCH B IIATOILJIA3ME
3. Paamephnl MHKPOCKOTIHYECKHE
4. ®opma pasnuYEa 4, Xnopodunn, 3aKJII0YEH-
HBIE B MeMOpaHBI, Haxo-
AuTCA B LMTOILIasMe (Her
XJIOPOILIACTOB)
5. OBonouka (m3 yriaesogos) | 5. Obosouka npoyHas, COCTO-
MOKeT ObITh OKpYIKeHa UT U3 YIJIEeBOAOB
CIHU3LI0, BHYTPeHHAA o000-
Jlouka — MeMOpana
6. Henenne Ha aBe dactH (ue- | 6. Jlenerne KJAETKW MOIOJaM

KonsneBaa monexyna JIHK OGaxrepmii He oTAeseHa OT IUTO-
miasMel MemOpaHOil, & HAXOAUTCA B 0co0OH CTPYKTYpPEe — HYK-
neonzne. Monexyna [THK (xpomocoma) moxer ObiTh He efUH-
CTBEHHOH — JONOJHHUTENLHEIEC MATEHBKHE KOMBIIEBEIE MOJMCK YIbI
JOHEK masmiBamoTca nuasMpaaMmu. [InasMuabsl HAXOAAT MIHPOKOE
npuMeHeHne B OHOTeXHOJIOIHA
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XapakrepHbie NPpU3HaKW KNeTok NpoKapuoT U aykapuort

Xapakre-
IIpokapnors: DyKapHOTHI

pHeTHEA poRap pRo
Paamepsl 0,5-5 Mxm 40 MxM
KJIeTOK
Dopma Onuaoxnerounsie uan | OgHOKIETOYHBIE, HUTYA-

HUTYATEIE Thie, MHOPOKJIETOUHEBIE

l'eneruueckuit | Konbnesaa JIHK Ha- | JIuselinbsie MOJeKyJIbI
MaTepuan xoaurea B uuro- | JHEK, cBasanusie ¢ GeJ-

miasMe, Her Axpa
WJIH XPOMOCOM, HET
AAPHIMIKA

KaMu, o00pasylT Xpo-
MOCOMBI BHYTPH AApA.
EcTs aapsimrko

Cunrea Gemka

Pubocomer wmenxue,
ATIC wer

PuGocomrl  Kpynssie,
cesizausl ¢ IIIC

Opraseist

Opramenn w™ajno, HH
OZHA HEe MMeeT [BOil-
HOI MeMmOpaHbI

Oprasenn MHOrO, 60J1b-
HIMHCTBO OKPYEeHBI
ABOWHONU MeMOpaHoOM

Knerounnie
CTeHKH

Hecrkne, cojep-
AT  [OoJHCAXAPHILI
u AMEK, ocHOBHOH
KOMIIOHEHT — Mype-
HH

Y seneHbIX pacTeHUH u
rpuboB KIeTOYHBIe CTEH-
KH XecTkue (y pacre-
HHH — U3 [OeJJII0JI0O3H,
y rpuboB — m3 XHTHHA)

HKryrugn

IlpocTeie, MHKPOTPY-
BOYKH OTCYTCTBYIOT,
d =20 am

CiosHble, MHKDPOTPY-
oouku, 9+2; d=200uMm

Jeixaaue

Y Daxrepuii — B Me-
30coMax, y BOJOpoOC-
Jieil — B IHATOILIA3MA-
THYECKOH MeMmOpase

AspobHOoe, B MHTOXOH-
ApHAX
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@oToCHHTE3

XJIOponJIacTOB  HET,
IPOUCXOAHT B MeMO-
paHe

B xnopomsacrax, rme
meMGpaHbl VJI0KEeHbI
B JJaMeJLJIbI MJIM I'PaHBI

Durcanusa
asoTra

Hexoropsie ob6ranaior
Takoil crnocobGHOCTRIO

He cnocobunl Kk ¢ukca-
MM a30Ta

KneTtka aykapuor
/ 4 \
IloBepXHOCTHBIH
ity 5 Huronaazma Oprasnesnis
Hanmembpanubie Buyrpenuasa cpe- IlocTosiHHEIE CTPYK-

TOYHASA CTeHKA,

TpybOUKH)

CTPYKTYPBI (KJe-

CTPYKTYpPbl (MHK-
POHHTH, MHKPO-

paHoit u AgpoM;

niaasMaTHYecKasd OCHOBa — THAJIO-
MeMOpaHa). nnasma
ITlogmemGparHBIE

Ja mexny memO-

Typsl (HememG-
paHHBIe, OJHO-
mMeMOpaHHbIe,
AByMeMOpaHHBIE).
Henocroaunbie
BKJIKYeHHA (KpHc-
TaJdbl coneit, aep-
HA KpaxMmaJja, Kai-
JIM JKUPA)

OTNMYMA B CTPOGHNM KNIE@TOK 3YKapuoT

Kaerxku pacrenmit | KixeTkn KHBOTHBIX Kaerkun rputos
1. Ogno Axpo. 1. Oaso saapo. 1. Iska u  Gosee
2. Hanwumwe nnac- | 2, OrcyrersBue miac- anpa.
THJ. THJ. 2. OrcyTerTBHe muac-
3. Knerounas obo- | 3. Knerounasa o6o- THZ.
JIOYKa M3 Ies- nouka oreyrer- | 3. Knerounaa ofo-
JTH0JIO3BI. BYET. JIOUKa W3 XHTH-
4. 3amnacHoe Be- 4, BanacHoe Belec- Ha.
IMecTB0 — TBO — TI'JIMKOreH. | 4. 3anacHoe Bemec-
KpaxmaJl. 5. Bakyonmnm Menxue TBO — TJINKOTEH.
6. Kpyusasie Bagy- wiM orcyTeTByoT | b. Bakyonun menxue
o BN OTCYTOTBYIOT
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BHHILD
BRHEOIOIL1IaTI BRIOHHLUX — EBEOHHAdAW EBHhOLIIIY
(BWNOLBINERIIT)
eHRdOWaW
9109 9L 95,09 91,09 EBHROLIIIY]
AT
-ewdodEn HOH
-HOELOW3IrOUH
mLondenie mLondeyie rLondesie ryoundexodn gumeenneadQ
urgH(podrorar Uy EHHBLUAII
ugHpodrorae nmHpodrodasar uraa(odrodara uaadodrodaraa Qo201I))
,......EE.\
= | xzs. senendf
- _ T
EHHALO®J ragud | SITHLOTHI, undoryeq

uudaineg v sogudi ‘xraHL0aMX ‘UuHaLoBd doLawn BuHaodLo exnrondaviedex seHauaiuHaed)
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HroAueg
eMHqrawndegamun
uIrofyed HIroA¥ed BT I0HH ‘oM H4IraLALBAHOD oxrrad DHMTHM
renxedy HOJIOMHIT HIJIOMHUILT HHLOIIIO" amvrdoaL
{BEHHOhOII Mg
(rqroernodorx
*h "l €) OJOHRW OJOHW OJOHN OIrgN [raoneIdQ
9109 L3 9LId BWEBITIOLUY]
_ o
—) -
= nenend
-8 11
BHHILOB] SIIHLOFHA, undaryeq

m@hnrgpw anHaxropodr
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2.3. Xumnyeckuii coctas kneTku. Makpo- ¥ MUKPO3NeMeHThbl.
B3aumocCEa3b CTPOEHMA WM PYHKUMIA HEOPraHU4eckKux
W opraim4eckux sewecTs (6enkos, HYKNEeWHOBLIX KMCHOT,
yrnesopnos, nunuaos, ATd), BXoAdLWMX B COCTAB KNETKMH.
Pone XuMU4YeCKMX BELWECTB B KNIeTKe M OpraHMuaMe 4Yenosexa

CopepxaHve HeKOTOPbIX XMMWYECKUX 3/IeMEHTOB B HeXXUBOH
npupoge 1 Xuebix oprasmamax, %

Xumuueckui Borcini woe Mopckasn HKusnre
aJleMeHT BOZA OpraEn3MsI
6] 49,2 85,8 65-75
C 0,4 0,0035 15-18
H 1,0 10,67 8-10
N 0,04 0,37 1,6-3,0
B 0,1 0,003 0,20-1,0
S 0,15 0,09 0,15-0,2
K 2,35 0,04 0,15-0,4
Ca 3,25 0,05 0,04-2,0
Cl 0,2 0,06 0,05-0,1
Mg 2,35 0,14 0,02-0,03
Na 2,4 1,14 0,02-0,03
Fe 4,2 0,00015 0,01-0,015
Zn < 0,01 0,00015 0,0003
Cu < 0,01 < 0,00001 0,0002
1 < 0,01 0,000015 0,0001
r | ot | zor | o000t
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XuMuyecknii COCTae KNeTku

.

.

HEO[JI‘&HH‘-!GCKHB BellecTBa

OprasuuecKHe BelllecTBa

~ Boaa — Benku
Tasm (O0,, CO,) — JInmuas
‘4 MuHepaJibHEIE COJNHT — Yraeepoabl

— BuraMuHBI

B HYMEHHOBHG KHCJOTHI

— AnerosuHTpH(OCHOPHAN
kucaora (ATD)

XuMHYeCKHe 3IeMeHThI

/’/’_\A

MaxkpoajaeMeHThI
(KOHIEHTPAIMA B OPraHu3me
oomee 0,01%, cymmaphoe
copeprxanue Goaee 99 %)

MuxpoareMenTs!
(KOHIIEHTpAaI NS B OpraHuame
menee 0,01%, cymmaproe
cogep:xkanue mesee 0,1%)

0,C,H, N, P, S, K, Ca, Na,
Cl, Mg, Fe

Zn, Cu, Mn, Co, I, F u ap.

Oprasoresnbie 9J1€MeHTH

BxoaAT B cocTaB OCHOBHBIX OPraHWYECKHX COEAMHEHMI
0,C,H, N
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3Ha4yeHue MaKkpo- U MUKPO3/1eMEeHTOR
B OpraHu3me Yenosexka

Bxoaur B cocraB GeNKOB HYKJIEMHOBBIX

Docdop KHCJIOT, yIacTByeT B (JOPMHPOBAHHUU KOC-
Teil u ayGon
Cepa Bxoaur B cocTap 6eKOB U HYKJIEHHOBBIX

KHCJIOT

YuacTByer B npoleccax BO30OyKIAeHHA

Harpnii, xnop R

Y4acTByer B mnpomeccax Bo30y:KaeHHAA
Kamuii » KJIETOK, pabore (epMeHTOB, yaep:KaHHH
BOJBI B KJETKe

BxoauT B cOCTaB KJIETOYHBIX CTEHOK pac-

Ktk TeHW#, Kocreil, 3y60oB, PAKOBHH MOJLIIOC-
KOB; HeoOXOAUM [Jif COKPAIeHHA MBIIIIIL,

BHYTPHKJIETOUHOTO ABHIKEHUS

KomnosenT xnopodunia; yaacTeyer B 6uo-
cHHTe3e Denra

Maruuit »

Stiiiots | KomnorenT remornio6nHa; yuacTeyer B npo-
meccax AbIXaHHA # (OTOCHHTE3A

KommnorenT ropmosa IIOI[)KEJIYI(O‘IHDﬁ me-

Iuak »
JIe3sl — MHCYIHHA
Wi YuacTtByer B mpomeccax (oTocmHTE3a H
| asixaHAA
l Kobanpr KommnonenT suramuna B,
Hon Heobxogum nisi CHHTE3a MOPMOHOB 1IJUTO-
"| BHAHON M*Kelean

L¢*rop l—-[ YuacTsyer B GOPMHPOBAHHH SMATH ayﬁon—l
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Bopa — ocHoBa Xu3Hu Ha 3emne!
DUINKO-XHMHUYECKHEe CBOMCTBA BOJbI
1. He umeer BKyca, usera n 5. Obmnanaer OUIIOJEHEIM
aanaxa. CBOHCTBOM.

2. Obnagaer mnmotHoeThio U 6. ObBnajgaer NMOBEPXHOCTHREIM
BA3KOCTHKO. HATAXEeHHeM.

3. Mosxer HaxoauTecd B Tpex 7. Obramaer KamuaaspHOC-
ArperaTHBIX COCTOAHUAX. TBIO.

4, t —0°C,t_ — 100°C. 8. VHuBepcanbHBIN  pAaCcTBO-
na. wan.

pHTENE
Buosoruueckad poss BOABI

1. Ilpupaer knerke oobem u 4. CnocoberByer Temopery-
VIIPYIOCTE. JATAN KJIETOK.

2. Ocymiecriser ocMoTuue- 5. fBasercs cpemoii XuMH-
CKHe ABJICHHSA, YEeCKHX peaxIiui.

3. fAsnsaerca pucnepcuonsoit 6. Ssaserca mcrounukom O,

cpenoit B KOJNIOMAHOH CH-
crTeMe IIHTOILIA3MEI,

T

npu (hOoTOCHHTE3e,
OcymecTpiaseT nepeMerne-
HHUE BellecTB

Bemiectsa

/

e

IM'uapodnnsable
(pacTBOpEMBIE B BOJE)

T'ngpodobunie
(HepacTBOpUMEIE B BOJIE)

CopepxaHue oAbl B pas3nnyHbiX opraHax
Yyenoee4eckoro opraHmvama

Opran Copepxanne BOasI, %
Moar 86

Ileuens 70

Kocrn 20
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DYHKUMKM MUHEPanbHbIX CONen

|| Onpepensator OydepHbie cBOHCTBA — CHOCOOHOCTH MOANEPHKM-
BaTh pH cpejbi

OGecrieunBaT 0CMOTHYECKOE AdBleHHe

Bxogar B cocras KoakToOpoB (hepMEHTOB

MuHepanbHBle COMM MOTYT HAXOAHTHCA B PACTBOPEHHOM HJIH
HEPACTBOPEHHOM COCTOAHHUAX. PACTBOPHMBIE COJNH AMCCOL[HH-
PYIOT HA MOHBI

|

Hepacrsopumsie coan (CaCO,, Ca,(PO,), n ap.) Bxoaar B co-
—l cTaB Kocreit, 3y60B, PAKOBMH M NaHIUpEH OAHOKJETOUHBIX
¥ MHOIOKJETOYHBIX JKHBOTHBIX

K*, Na* - > Ca*
O6sieruaor nepeHoc Be- Mpuanmaer yuacTue
mecTs 4Yepes meMmOpany B IIpoIeccax cokpaiie-
H Y4YacTBYIOT B BOSHHK- HHA  MBIIIEYHBIX  BO-
HOBEHMHM M IPOBEAEHHH JIOKOH M CBepPThIBAHHA
HEPBHOTO HMIIYJIbCa KPOBH

Mg2+ - > Fezy, Fem
Bxoaur B cocra XJopo- Bxozur B cocraB psazna
dbunna 06esIKOB, B TOM YHC]E re-
MorsiobmuHa

Katnons! (Baxueiimue)

A

WoHbl

Y

Aunonsl (Baxuenmue)

s = Kapbonat- 1
ru/IpoKapboHaT-aHUOH

Dochar-aHuoH

Bxoaut B cocrap ATD n Cmsargaer KoJaebanus
HYKJIENHOBBIX KHCIOT pH cpensr
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Opzanuveckue sewecmea KIETKH MOTYT GBITH NPeICTABICHEI
KAK OTHOCHUTENHHO MPOCTHIMH MOJEKYJaMM, TAK U CIOMKHBIMHA,
B Tex cayuasx, KOTa CAOMKHAA MoJeKyJa (MaxpoMoaexysa) 06-
pa3oBaHa 3HAYHTEJBHBIM YHCIOM MNOBTOPAKNHXCH bonee mnpo-
CTBIX MOJIEKYJ, €e HashIBAIOT NOJUMEPOM, & €€ CTPYKTYpPHBIe
eIHHHILE] — MOHOMEPAMU

IHoaumepsr
(cocrasnsror 1o 90 % Macchl CyXOoro BeNIECTBA KJIETKH)

“ w4

Perynsapsasie Heperynapasie
(noBTOpAIOIIMECH BBEHBL) (HemoBTOPAIOMIKECH 3BEHBA)

y ! !

HyxknenHossie
KHCJIOTHEI

Yraesogs! (monucaxapuasl) Benkn

B Genxax ¥ HYKJEHMHOBEIX KHCJOTAX MOCHENOBATENBHOCTH MO-
HOMEpPOB KpaHHe Bay{HA, TAK KAK OHH BBIIOJHAIOT HHMOPMALLH-
OHHYIO (PYHKIHIO

Yeneaodvi — aTO OpraHu4YecKue COEIUHEHUS, B COCTAB KOTOPBIX
BXOJAT B OCHOBHOM TPH XHMHUYECKHX 3JIEMEHTa — YTIJIepoi, BO-
aopoa u xucxopon. O6mas Gopmyna yraesogos — C (H,0),

,

'

T

MEI€ B BOJE

MonocaxapHasl Onurocaxapuast IHonucaxapuast
CocToAT U3 OfHOMN Hmetor or 2 pmo HWmeror Gonee
MOJIEKVJIEI 10 3sBeHBEB MOHO- 10 3BeHBEB MOHO-

caxapHuuoB caxapHIoB
Kpucrannuueckue Menee caaxxue, Hecnangrue, He-
BelecTsa, Caaj- XOpOILIO  PACTBO- PacTBOPHMEIE MU
KHe Ha BKYC, XO- PUMBI B BOJE IJIOXO PACTBOPH-
pOLIO  PACTBOpPH- MBI B BOJe
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Monocaxapudvt KnaccHPHINPYIOT N0 KOJHYECTBY YIJIEPOAHBIX
aromos (C,-C, ), nanpumep nenrossi (C,) u rexcossi (C,). K nen-
TO3aM OTHOcATCH pmbo3a m Aesoxcmpmbosa. Pubosa (C.H, O,)
BxopuT B cocrae PHK n AT®. Jlesokcupubosa (C;H, O,) ssna-
erca komnonerToM [HK. I'ekcossr (C;H,,0,) — aro raoxosa,
(pyKTO3a, raJakTosa H Ap.

B 3aBHCHMOCTH OT KOJHYECTBA OCTATKOB MOHOCAXAPHAOB, BXO-
JAANIUX B COCTAB 0AuUZOCaxapudod, pasnuyaiT aucaxapuan! (asa
ocTaTKa), Tpucaxapuasl (Tpu ocrarka) n ap. K gucaxapugam or-
HOCATCS caxaposa, Jakro3a, manerosa u ap. Caxaposa (ceek-
JIOBUYHEIH cAXAp) COCTOUT M3 OCTATKOB TJIIOKO3HI ¥ (PPYKTOSEL.
JlakTo3a, MJIM MOJIOYHBIH caxap, oOpasoBaHa OCTATKAMM TJIIOKO-
8Bl ¥ rajaxTosbl. MansTosa (CONOAOBEIH caxap) COCTOUT U3 ABYX
OCTATKOB IIIHKO3bI

CTpoenue MOJEKYJIbI MIIOK03bI —
IHEPreTHYECKOTO pe3epBa OpraHu3ma

CH,OH
e g VN
H—C c c -—c— /4 N
? oH  H /T
OH OH OH OH OH sl
NuHeitHaa dopMyaa 1!| tI)H

nHUKInYecKas hopmyna

C'rpoem[e MOJIEKYJIBI CaxXapo3sl — 3aIacHOr0 BelnecTsa

(IIHZOH
" i CH,OH ‘s
Ll ONE ot
i\ OH H OH H
oH |? {:/LO—I\('(_(I:/(]:HIOH
OH H (IJH
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Nonucaxapuael

Kpaxman

CocTouT H3 ABYX NOJH-
MEepOoB — MeHee pasBer-
BIEHHOI aMHI03b6I U Go-
Jiee pa3BeTBJEHHOIO AMH-
JonexktuHa. MoHoMepoMm
0D0OUX #ABAAETCH TJKO-
sa. OcHOBHOe aamnacHoe
BEIIECTBO PACTEHUN B
ocobeHHO BOJNIBIIAX KOJIH-
YecTBAX HarKalniluesaeTcAa
00BIYHO B CEeMeHax, IJIo-
nax, KayOHAX, KOpHeBH-
max A ApYrux 3amnacaim-
[MX OpraHax pacTeHui

I'nukoren

Heamrono3a

OcHOBHOH ONOpPHBINH 1O-
Jucaxapuji TKaHe#l pac-
Tennii. MoHOMepom #AB-
nseres rawokosa. Hepas-
BETBJICHHBIC  MOJIEKYJIbI
LeJUTIN03kl (POPMHEPYIOT
IIYYKH, KOTOPBIE BXOIAT
B COCTAB KJETOYHKIX CTe-
HOK pacTeHHWil U HEeKOTO-
peiXx rpuboB. SfBnsercs
OCHOBOW JpeBeCcHHBI. XH-
MHYECKH HHEPTHA H He
pacTBOpAETCA HM B KHC-
JoTax, HA B IeJIo49ax

XHTHH

Y

3anacHOM NOJHUCAXAPHUJ
JUBOTHBIX M rpubos,
y 4eJloBeKa B HauboJb-
IIAX KOJWYecTBax Ha-
KalJHuBaeTcd B MAIIIIAX

MoHOMEpaMH  ABJIAKT-
cA asoTcoAepikamue ca-
xapa. BxogurT B cocraB
KJeTOYHBIX CTEHOK TI'DH-
60B M naHOUpell YwieHHC-

u 1neuyenn. MoHOMEpoM TOHOTHX
ABJsieTcsa TaoKosza. Mo-
JIEKYJIBI TJIMKOPEHA ellle
fonee pasBeTBIEHEI
Crpoenne B CH,OH GH,OH
MOJIEKYJIBI c—o0 g——o o
KpaxmaJia lI[/, }I; \\}I’ lTl// |I| \\I
Son  H 4F _T on  H L
P (IE Lol 1N ! (:: /4
|
H OH H a
Crpoenne CH,0H CH,0H 5
MOJIeKYJIbI C——0 5 Y 0
HeJLTION03B g \\f\o ‘l:/HH H\g\o
SRR 72 SN A it 7 i
o= : i
= ol
G0 H OH H OH. n
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DYHKUUM Yreson0s

IInacTuuecras
(crpourensHasn) | rpubos.

O6pasyioT KIeTOYHBIE CTEHKH paCTeHHH H

BXogAT B cocTaB HYKJEHHOBBEIX KHUCIOT.
ObpasyioT HapyKHbII CKeJIeT YIeHHCTOHOIHX

Jueprerudeckas | IIpu okuciaeEnn BeICBOGOKAAIOT dHEPIHIO:
l1r— 17,6 xllx

Banacaomasn

fensaiorea sanacHuIM BellleCTBOM

Perynaropuas

BrinonEa0T GYHKIHIO PELeNTOPOB B COCTABE
PIIMKONPOTEHAOB B KIETOYHBIX MeMOpaHax

Jlunudvt — 3T0 PasHOPOAHAS B XHMHYECKOM OTHOIIEHHH IPYII-
118 HUBKOMOJIEKYJAAPHBIX BEeIecTs ¢ ruapodobHbIME CBOMCTBAMH

Jlunuasl

Y

v

IIpocTeie CioxHEIe
- Bocku Dochonunuant
- CrepuHbI T'nuxonunuakl
— Crepouasl
| Hupm
(He#TpaNbHBIE JHOUII)

JKMpBI — TTPOM3BOAHBIE TPEXATOMHOI'O CIMPTA IIUIEPHHA
M BBICHINX JKADHbIX KHCJIOT

t‘/”/\

KusorHOro
MPOHCX O HM A

PacTHTeIBHOTO
NMPOHCXOKIACHHA

I'nunepus coefuHEH ¢ HACHI-
IIEHHBIMH KHPHBIMHM KHC-
JIOTAMM

I'minepusr coeguHeH ¢ He-
HACBIIIEHHBIMA  KHPHBIMH
KHCJIOTAMHA

Teepasie, ¢ BLICOKOH ‘.H_.

Hunkme, ¢ HHaxoit ¢
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Crpoenne RHPHOH KHCIOTHI
(Ha npEMepe MAJLMHTHHOBOH KHCIOTHI)

HzC—(CHg)y4—COOH 0
y /

c
AN N N ORI o Son

Crpoenne MONEKyJILI JKHPA

TTH O io g
H—C—0—C N
B :
e P l!/\/\\/\/\” g
: L0 g
: : l/\/\/\\/\ 3 £
H—C—0—C call s | (8
i ol &
Crpoenne momexyasl (pocdoaununa
sy 5
N PN NN |
H—C—0—+C . w| %
: =8 =
:H—-(!.‘—O : ﬂ/\/\./\/\“ g
: { L0 g
: l @
#—o—o—-c—(P)—(X) ;
5 IJI E DochatHan  lNonapHan &

------------- rpynna rpynna

Pocgorunudevt, TOMEMO OCTATKOB IVIMIEPUHA M JKUPHBIX KHUC-
JI0OT, cojepmarT ocrarok oprtodochopHoit Kuenorel, OHE BXO-
JAT B COCTAB KJIeTOUHBIX MeMOpaH u obecneunBaoT ux dapnep-
HBIe cBoHCTBa. [AuKoaunudsl TaKXKe ABIAIOTCA KOMIOHEHTAMHA
meMOpaH, HO UX cojep:kaHue TaM Heseauko. Henmunuauoil vac-
THIO MVIHKOJUIIHAOB ABJIAIOTCH YIJIE€BOLKI
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DyHKUMM NUNUA0B

Crponrensaas | O6pasyorT OMIMNHAHBIN cJI0M Becex memOpaH.
XosecTepuH ABNAETCA TNpeAIIeCTBEHHHKOM
IrOPMOHOB (HaANMOYEeYHUKOB, CeMEHHUKOB, AHY-

HUKOB)
DHepreTHu- Hupsl — MCTOYHHWK BHEPIUH, IPH MX OKHCJIe-
yecKas HUH BhicBODOKAaeTCH 2HEPrus:

1r— 38,9 xllx
3amuTHaA Huskas TemionpoBOAHOCTE KUpa obecrnednBa-

eT TemJION30JAIMIO.

TToxpKkoHBII C0M KHpPA Y dKHUBOTHBIX — AMOP-
TH3ATOP AJIA OPTaHoB.

damnac KUpa B KJIETKAX PACTEHHH NOBBILIAET
TeMIIepaTypy 3aMep3aHusA IUTOIJIA3MBEI 3UMOI

Herounnk Y JKMBOTHBIX TYCTHIHM IPH pACIIeNnJeHun
BOABI Jupa BhIeAAeTcH 6OJbIIOe KOJMYeCTBO BOABI:
1 kr sxupa — 1,1 kr HO

3311&(:8!0!1&88 Kusoraeie n pacTeHdda OTKJIAaAbIBAKOT MHHD
B Jarac

Perynaropsas | JInnuasl BXOLAT B COCTAB 'OPMOHOB, KOTOpLIE
ODPHHHUMAKT yHacTHe B PeryjJaini dMHU3HeHHBIX
(GyHKIUI opranuaMa

Beaxu — 3T0 BBICOKOMOJIEKYJIIPHBIE COeMHEeHUs, HHOLIONUME-
PEI, MOHOMEPAMH KOTOPBIX ABJAIOTCA AMHHOKHMCJIOTHI, CBA3aH-
HbIE MENTHAHEIMHA CBA3AMM.

AMUHOKUCAOMOI: HALIBAIOT OPraHUYeCKOe COeJIMHEeHHe, UMeo-
1ee AMHHOTPYINY, KApOOKCHIBHYIO TPYIIY W PaJWuKAaJ.

IMenTunnan ¢BA3L Obmasn gopmyna
H Ry AMHHOKHCJIOTHI
ﬁ >C< NH, — CIH —COOH
—NH C—N C—NH Oi=m—s R
S C/ H I \C/
i 0 7\
H Ry H Ry

Beero B mpupoge sBerpeuaercs okoso 200 aMHHOKHCIOT, KOTO-
phl€é PABIMYAKOTCH PAJHKANTAMM W B3AWMHBIM PACIOJIOMKEHHEM
(pYHKIHAOHANBHLIX I'PYIN, HO TOAbKO 20 M3 HHX MOrYT BXOJMTH
B coctaB DenkoB. Takue aMUHOKHCIOTHI HAZRIBAKT NPOTEHHO-
TeHHBIMH
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NpoTtenHoreHHbie aMUHOKMCNOTHI I

/\

3aMeHHMBIe

Heszamernmbie

Cunresupyiores B
HH3Me FHHBOTHBIX

opra-

He cHHTeaupylOTCH B Opramma-
Me HHBOTHBIX

Banun,
JHM3UH,

M30JeHIIHH,
MEeTHOHHH,
TpanToaH U heHUITATAaHUH

JIeHIIHH,
TPEOHHH,

KOB, — Demnok

INocnepoBaTesbHOCTL M3 JBYX AMHHOKWCIOT, CBABAHHBIX IIell-
THAHBIMH CBASAMH, — JHUIENTHL, U3 TPEX — TPHIENTHA ¥ T. X.
Cpeau nenTHA0B BCTPEYAKTCA TAKHE BAMKHBIE COEIMHEHUA, KAk
rOpMOHBI (OKCHTOLWH, BagonpeccuH), antubmoruxku u ap. Lle-
nmoyka u3 Oojiee WeM AECATH AMHUHOKHCIOT — TOJHIENTHI,
a mojqunenTtus, cogepsxamuii 6onee 50 aMHHOKHMCIOTHBIX OCTAT-

YpoEeHM CTPYKTYpHOi opraHusauum 6Genkoes

¥ poBens Crpoenue Ceasu

Ilepeuunas IlocnepoBaTenbrocTs | IlenTuansie
CTPYKTYpa aMHHOKHCJIOT B IIOJIH-

NenTUAHON Lenn
Bropuunasa Yuopagouennoe pac- | Bogopoxubie
CTPYKTYpa NOJIOMKEHHEe OT/eNb-

HBIX YYACTKOB IIOJIH-

NenTHAHONH Iend B

BHJle CIUpajeil Wil

CKJIAZIOK
Tpernunas ITpoerpancreennas | 'mapodobeEbie, Bogo-
CTPYKTYypa KoH(purypanua L-cnu- | pojiHbIe, HOHHEBIE, TH-

panua cynb(huaHBIE
Yersepruunaa | [IpocrpascTeenHas | M'mapodobGHBIE, BOAO-
CTPYKTYpa (He | opraEmsanus HECKONL- | POAHLIE, HOHHBIE, AH-
y Bcex De/MKOB) | KMX NOJMIENTHAHBIX | CYyJIb(HUAHBIE

nemnei
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Bropuunas (1), rpernunasn (2) u yversepruunasn (3) cTpykrypa
oeara (/1. Teinop, H. I'pun, ¥. Crayr, 2004, ¢ uamenesnamu)

1
3
Benku (no popme monekyn)
DubpuiisapHbie I'nobynsipabie (MOIEKYIBI
(MOIEKYJIBI BBITAHYTHIE) B (popMe KIyOKa-robynst)

Benku (no xMmu4yeckomy cocraey)

IIpocreie CuosxHEIE
(B cocTaBe TOJBKO (B cocrase ecTh HebesKOBAA YacThb)
AMHMHOKMCIOTHI) $ i l T

Xpomo-
IIPOTEHUHBI
I'nuxo-
HPOTEHHBI
Hyxeo-
IPOTEeHHEI

JIuno-
npoTeHHBbL
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Dyukumm Genkos

O6pasyioT OCHOBY I[HTOILIA3MBI, BXOLHAT
B cocTaB MeMODAHHBIX CTPYKTYp, pubocom,

CTpyKTypHas FDONDCIR.

PYKTYP B cocTaB KOXH BXOASAT DENKH — KOJJIATEH

U KeparuH.
CyxO0XWInd U MBINIILI COCTOAT W3 Deka

Karanurugeckas | Buosorunueckue katanusaTopsi: Geaxu-pep-
MEHTBI

IBurarencHas JBuxKeHUA B UBOH NPHPOAE OCHOBAHEI HA
OeJIKOBBIX CTPYKTYPAX KIETOK (COKpAIleRusA
MBI, ABHIKEHHE JKIYTHKOB M PECHUYEK)

TpaHcnopTHAA Tpancnopr O, oT nerkux x Tkanam u CO, —
oT TKaHeHd K JerkuMm (Genok remoryioOun);
TPAHCIOPT BeINeCTB (XHUPHBIE KHUCIOTH —
Oenok ansbymuH)

3amuTHAA DaxTopsl HMMVHHTETA — AHTHTENA U MH-
Tepdeponr

Perynstopuas I'OpMOHEI — peryafaTopEl OOMeHHBIX IMpO-
HeccoB (MHCYJIMH, IJIIOKATOH)

Ouepreruveckas | IIpH OKHCIEHHH AMUHOKHCIOT BhICBODOMK-
naerca sHeprua: 1 r — 17,6 xlx

3anacawman HaxannueaioTca B 3amac And DUTAHHSA paa-
BHBAIOLIErocs OpraHdamMa (KasemH MOJOKA,
OBaNBOYMUH Aul, GeJIKHU ceMAH)

Penenropras flBnarorca penenropamu MemOpaH, ydact-
BYIOT B BOCIHPUSTHH M Iepefade CHIHAJIOB

Henamypayus Genxa — yrpara OenkoBoil MOJEKYJI0i cBoeii

CTPYKTYPBI, BILIOTH /10 NePBUYHOM,

Penamypayusa — mnponecc BOCCTAHOBJEHHWS BTOpH4YHOI m Go-

Jlee BBICOKHMX CTPYKTYpP Oeika, OJHAKO OH HEe BCEerga BO3MO-

#xeH. [Tonroe paspymenue 6e/IKOBOM MONEKYILI HASLIBACTCS de-

cmpyKyuel
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Wamenenue pH
Wsmenenne
(aeiicTBHE KHCJIOT
TEeMIIEePaTypPh =
H Iesoveit)
Boapaeiicteue H a
A Ae ::YP il Hamenenne
e o~ aTmoccdepHOro
THMKEIBIX P
JlaBlIeHHA
METAaJLJIOB
A

BoazaelicTBHe OpraHuYecKux
pacTBOpHTENeR

Hykaeunoebie kKucioms. — 3T0 OHODOJAMMEpH], MOHOMeEpa-
MM KOTOPHIX SBJAIOTCA HYKJIeoTHALl. B Hacrosmiee ppemsi ua-
BECTHBI JIB€ HYKJIEHMHOBBIe KHCIOTHI: pubonykinennosas (PHK)
u aesoxcupnbonyriaennosas (JJHK)

Hyxaeomud  obpasoBan

a30THCTHIM OCHOBAHHEM, Crpoenue mykaeoTnaa
OCTATKOM CAaXapa-IeHTo- (ma npumepe axenuma)
36l U ocTaTKoM oprodoc- NHg

doprO#t KueaoTel. Oco-
OeHHOCTH  HYKJEOTHIOB
B OCHOBHOM OIIPE/e/IfAI0T-
Cfl A30THCTBIMHU OCHOBA-
HUSAMHA, BXOAANIUMH B HX | OH—P~—0—CH,
COCTAB, IOATOMY AaNe yc-
JIOBHO HYKJIEOTHIEI 0003-
HAYAIOTCH II0 I[IePBEIM
OyxkBamM HaszBaHHM

OH

A30THCTBIE OCHOBaHUA
v v v v v
Anenun I'vanuu Tamun Vpanun IIarosun
(A) (I') (T) ¥) (IT)
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Becusciom - Hyxneorn OJHEK
puboaa ¥ %
> PHK
|| Curnanbasie Mosexyist
(LAMD)
PuGoza [ Hykneorug [
| o MakposprudyecKkue

coegureHus (ATD)

|, Kodepmenrsr (HAILPH,

HAJTH, ®AJTH,)
JHE (ne30xcHpHOOHYKIEMHOBAA KHC- Tpexmepuasn
JI0TA) — ABYXIENo4YeuHbld OWonosmmep, | MOAEIb CTPOEHHHA
MOHOMEpPAMH KOTOPOT0 SBISIOTCH Ae30K- AHK

cHpUDOHYKIeoTHBI. B MX cocTaB BXOAAT
TOJBKO YeThIpE A30THCTRIX OCHOBAHHUA H3
IIATH BO3MOMKHBIX — aleHuH (A), THMHUH
(T), ryasmnr (T) n nurosus (I), a Tak-
JKe OCTATKH Je30KcHpudossl u oprodoc-
topHoi KHciaorTel. Hykaeoruasl B 1enu
IOHK coepunsarores mexny coboit uepea
ocraTku oprodochopHOM KHCIOTH, 0Dpa-
ay# dochoanaupHYIO CBA3L

Komnaemenrapuocrs
mykaeornnos JHK

A==
S

ITpouece caMoOBOCIIPOH3BEIEHUA MOJIEKY-
asl IHK, koropsril obecrneunpaer To4HOe
KOIIMPOBaHHE HACeJCTBeHHOI nH(popMa-
IUH ¥ Nepejadyy ee u3 MOKOJEHUSA B II0-
KOJNIeHHe, HasblBaeTcA penauxayueis (ot
nar. replicatio — nmoBTopeHue)
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PHEK (pubGonykJiemHOBaA Kucaora) — OGHOmONHMEpP, MOHOMEpA-
MH KOTOpOro seagiorTcs puboHykaeoTHasl. OHE coaepixar Tax-
JKe YeThIpe AB0THCTHIX OCHOBaHuA — aneHuH (A), ypamua (V),
ryauns (I') 1 marosun (L)

v

.

v

Hudopmanuon- PubocomanbHble Tpasncnoprasie
Hble (MATPUYHEIE) (pPHEK) (TPHK)
(nPHK)

2-4% 80 % 16-18%
Marpuna Yuactue Tpascnopr
LA CUHTe3A B cHHTe3e Delnka AMHHOKHCJIOT
NOJHIENTHIHEIX K MeCTy CHHTe3a
uenei (#a pubocomsr)

Paznuuuna AHK n PHK

Xapaxre- JTHE PHE

PHCTHEA

Cocras Hesoxcupubosa, Tumue | Pubosa, ypammn

Crpyk- HOByxuenoueunaa Mone- | OgHOmenoueYHas MoJIe-

TYpa Kyna (mpaBosakpydeH- | KyJaa (38 MCKIOYEHHeM
Hasa ABONHAA CIIHPAJIE) PHEK HeKoTOpEIX BHpY-

cOB)

Popma Hesamxuyrsie wosery- | Illenouka, y TPHK —
Jbl B AApe, KONbIEeBaf | KJIeBepPHBIH JHCT
¢dopMa B MHTOXOHIPH-
fAX, MJIACTHAAX M Y IIpO-

KapuoT

Jlokamn- | Aapo, mumroxomapuum u | Taxxe B pubocomax u

aanus ILIACTHIBI 3YKAPHOT, M- | THAJOIJIA3ME
TOILIA3MA IPOKAPHOT

Pyakuua | Xpasenne H nepegaua | B OCHOBHOM — peaju-

HAac/eJCTBeHHON HMH)Op-
Manuu

341U HACJEACTBEHHOMI
uHbopMaAIIHH
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AT® (apenosunaTpudochopHas KUCIOTA) — 3TO HYKJEOTH, CO-
JeprKanui IoMUMO A30THCTOrO OCHOBAHHUSA AJEHHHA M OCTATKA
pubozasl Tpu ocraTka ocdopHOil KUCHOTHI. CBABM MeMKAY ABY-
Msa nociaefHUMH (oc)OPHBIMH OCTATKAMH SABJIAIOTCH MaKpoap-
THYEeCKIIMH,.

Crpoenne moneryias: ATD

NH,
N
</fQ”
0 N N)\H
o0
HO—P ~0 1i~0 P-—=0—HC *
OH OH OH H H
H
OH OH

[Ipu morpebHOCTH B 3HEPrdM Makpoapruueckas cssass ATE
pacuennsercs, obpasyiorca ageHosuHandochopHas Kuciaora
(AJlD), dochopHbIi OCTATOK M BRIJAENAETCH 3HEPrusa:

AT® + H,0 - AII® + H PO, + 40 xllx.

AJl®D rakke MOKeT pacuiennaTsea ¢ obpasosannem AMD (age-
HosuHMOHOGOChOPHOI KHCa0THI) M ocraTka ¢ocdopHoi Kue-
JIOTHI:

AI® + H,0 - AM® + H,PO, + 40 x]lx.

B npouecce anepreruueckoro obmena u orocunresa AID npn-
coepuHAeT hochopHbId ocTaTok B npespamiaerca B ATd. Peak-
nus BoccraHosienuss AT® naswiBaeTcs (HochOpHINPOBAHUEM.,
AT® apnaerca yHUBEPCAJIBHBIM HCTOYHMKOM 9HEPIUH AJH BCexX
TIPOLECcCOoB KUSHEJeATEILHOCTH MUBEIX OPraHUu3MOB
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XrMUYECKUiA COCTaB KNeTo4YHbIX MeMBpaH
(Ha mpuMepe NAasMaTHIeCKOH MeMOpaHbl *KHBOTHBIX)

grer ! T

JIunuasI Vraesonsl
(oxomo 45 %) Beszcn (oxon0 50 %) (oxomo 5%)
CeaAsaHbl
[@occponunnnm ‘4— ] JIHnonpoTeHHEI I ¢ Genkami i
| TuKoMMIHABE }-4— { I'nuronporenH sl ld—‘ JHInAaMI
I Xosecrepus L—

CorsiacHo ofLIeNPUHATON B HACTOAIIEEe BpPeMA JKHUAKOCTHO-MO-
3aUYHON MoJiesTH MeMOpaHbl, JUNUAR 00pasyoT JBOHHONW Cloii
n ofecrieuuBaloT pasjeseHWe BOAHBIX (a3 BHYTPeHHEH cpejnl
KJIETKH H ee okpyxeHHA. YacTh OENKOB pacnojioyKeHa Ha II0-
BepXHOCTH MeMOpaHBl — 370 nepudepAUecKne, HIH IOBEPXHOCT-
Hble, benku, JIpyrue GelikH YACTHYHO HJIH MOJHOCTHIO HOTIpPYXKe-
HBI B MeMOpaHy — 3T0 HHTerpalbHbie OenKu,

Haj noeepxHoeTsio MeMOpaHbl BRICTYNAIOT LENOYKH YIVICBOJOB,
KOTOpBIE CBA3AHEI ¢ Denramu (rumkonporenssl). Ismronpore-
uHBl MeMOpaH BRICOKOCHEeIH(HYHBI, 10 HUM IPOHCXONHUT B3a-
AMHOE Y3HABAHHME KJIETOK, B TOM YHCJIE CIIepMAaTO30H/a U Aliie-
KJIeTKH.

Ha nopepxHOCTH *KUBOTHBIX KJIETOK HAXOAHTCH TOHKHH NOBEpPX-
HOCTHBIM cooif, o0pasoBaHHBLIH cCHieTeHHEM VIVIEBOAHBIX MO-
nexyn, — zaukokaauke. OH oDecneunBaeT HENOCPEACTBEHHYIO
CBsA3b KJETKH C BHeIIHell cpeloi, B HEM IIPOMCXOIUT BHEKJe-
TOUHOE [THIEBAPEHHE U PASMEIleHbl PelenTophl

DyHkumn membpax
OrpaauynBaIIas BapbepHas
Tpancnopraas PenenropHas
Karamurnueckas
DHeprohopMupyIoIan
O6pasosanne
MEKKJIeTOYHBIX KommaprMeHTamusa
KOHTaKTOB (paspeneHne Ha OTCEKH)
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AxXTHBHBIR - > ITaceusHbI
Ilporerkaer ¢ saTpaToif IIporexaer - 6es sarparTsl
3HEPIHH, OT MeHbHel aHepruu, ot HoabiIel KOH-
KOHUeHTpauuu k onbmeit HEeHTPalMH K MeHbIIel
Hnddysnsa (rpancnopT Be- OcmMoc (TpaHCOPT BOABI)
eCTB)

Tpaucnopr MoJIeKyJ ¥ HOHOB

i

MemBpaHHblii TpaHCcnopT

!

TpasncmopT KPYIHBIX YACTHIL

JHIOUHTO3 - | - JK30LATO3
AKTUBHBIH 1pouecc mo- Ipounece BriBeneHHA oOC-
IJIOMIEHUA BEIIeCTB KJeT- TATKOB THILIHX H BelIecTB
KOH U3 KJIETKH
Parountoa (Teepase vac- IInuouuroa (pacrBopeH-
THIIBI) HEIE BeIecTBAa)

Ifumonnasma — »T0 BHYTpEHHee coaepiuMoe KieTkH. B nee
TIOTrPYKeHLl BCE OPraHOMABI KIETKH, SAPO0 W pasdHoobpasHbie
NPOAYKTEL jKuaHeneATenbHOCTH. lluTonnasMa cBA3LIBAET BCe
YACTH KJETKHN Mexnay coboii, B Heil IpOTEKaKT MHOTOYUC/IEH-
Hble peakilnu oOMeHAa BeIecTB

Mumoxondpuu (KpynuHKA, 3ePHLIIIKO) — ABYyMeMOpPAHHEIE Opra-
HOM/IBI OKPYIJION Win oBanbHOM hopmset. [IpocTparcTBO BHYTPH
MHTOXOHJAPHI 3ANOJTHEHO MATPHKCOM, B KOTOPBIH NOrPYKEHBI
ronbuepas monexkyna [IHK m pubGocomer. Hapysxnas memOpa-
Ha MUTOXOHAPHH IJafKafg, OHA IPOHHIAEMA AJA MHOTHX Be-
umiecTs. BEYTpeHHAA HMeeT BhIPOCThI — KPUCTbL, YBEIUYHBAIO-
e IJIomank A1A NpoTeKaHHda XuMudecKkuxX peakuumii. Ha meit
pacnoJIokeHbl MHOTOYHMCIEHHLIE OE/IKOBble KOMILJIEKCHI (IbIxXa-
TeJbHAA IENk), a TakKe rpuboBuaHbie GepMmenThl AT®-cuaTass
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Ilracmudsr — KpynHBIe ABYMeMOpaHHBIE OPraHOMIBI, Xapak-
TEpPHBIE TOJIBKO /IS PACTHTENLHBIX KIeTOK. BHyTpeHHee mpo-
CTPAHCTBO BAIIOJTHEHO CTPOMOIf, B KOTOPOH HaxXOAfTCS cHUCTeMa
MeMOpPAHHEIX [IY3BIPHKOB — Mmuaakoudos, cobcTBeHHAA KOJIb-
uesas monexyna [JHK u pubocombl

.

Y

;

XIoponiactsl XPpoMoOILIACTEI JleitomnacTsl
3eneHsle ILIACTH- HenrTrie, opanie- Benzie wmwmr  Gec-
ABI pasHoil hopMBI BEIE U KpacHbIe IIBETHBIE TUIACTHIEI

(oBambHAA, 3JITHII-
COMIHAA, JOIACT-
Ha#, CIHpaJieBujl-
HAA); CONEPAT B
OCHOBHOM XJIOPO-
dunn

IJIACTHABL TpyOUa-
TOM, chepHuecKoi,
KPUCTANLIHYECKOMN
(hopMEI; COAEPHKAT
B OCHOBHOM Kapo-
THHOW/IBI

B OCHOBHOM KpyI-
JIOH WM OBAaJIbHOM
¢dopmMEl; comepiKar
B OCHOBHOM Kpax-
MAas

dorocHHTES

IIpuBeueHNE OMLI-
JHTeseil H pacipo-
crpaHuTeNneif ce-
M#AH H IJIOZOB

Sanacamomasa
Gyarnus
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2.5. O6mMeH BeLWeCTE W NPeBpalleHus 3Heprum — CBOWCTBa
KUBbIX OPraHuaMoB. JHEpPreTUYecKun 1 NNacTUYecKu
obmeH, ux Baammocenab. Ctaguu aHepreTuyeckoro obmexa.
Bpoxexnue u asixanue. MoTocuHTE3, €ro 3HaYeHue,
KocMuyeckas ponb. @aawl porocuHTesa. CeetoBbie
W TEMHOBbIe peakuMm POTOCMHTE3a, UX B3aWMOCBA3b.
Xemocuntes. Ponb xemocuHTeaupywowmux 6akrepuid Ha 3emne

Memab6oauam, Wnn olmMeH 8euijecms, — 3TO COBOKYNHOCTh XH-
MHYECKHX peaKIHil B KJIeTKe, obecneyHBalOUINX ee HOPMAJbHOE
(PYHKIMOHHUPOBAHUE

M ITaaemuvecrkuir 06men (anabonmaM, aCCHMUAIIAIHA)

COBOKYIHOCTh peaKIuii CHHTe3a, KOTOphIe MAYT C 3aTPaToi
aneprun AT®. B npouecce nnacraueckoro oOMeHa CHHTE3UDY-
I0TCA OpPraHHYecKHe BeliecTsa, HeoOxoaumele Kierke. [Ipume-
poM peaknuil macTHuecKoro obMeHa ABAAIOTCA (DOTOCHHTES,
6uocmHTea Genka M pennukanus (camoyasoenue) [JTHE

AMHHOKHCIOTE —» Beakn
I'miokosa —» Ilonucaxapugsi
I'aunepus + KHPHBIE KUCJAO0TE —» H{HDEI

Hyxneorunst —» HyKJIeHHOBBIE KHCIOTHI
A

BellecTsa
aHeprus

A
2 Iuepzemuveckull o6men (kaTaboausM, AACCUMHAIALLAN)

COBOKYITHOCTE peaKiHil paciienieHus CAOMHBIX BEIeCTB [0
Gosee npocTeiX. B peayabrare sHepreTHyeckoro odOMeHa Bhlje-
nAeTcs aHeprus, sanacaemas B Buge ATP. Hanbonee BayKHEI-
MH IOPONECCAMH SHEepreTHdecKoro odMeHa ABJAIOTCHA AbIXaHUE
1 Opoxxernue

Benkn —» AMHHOKHCIOTH
Ilonucaxapuasr —» I'moxosa

Hupsr —» nunepun +
JKHPHBIE KHCIOTHI
Hyxnennossie kucaorel —» Hykieoruas




Knemxa xax 6uonozuveckana cucmema 41

Cxema o6uero o6meHa BewecTs

ITuma

Kucnopon

Opraser numesapeaus (ne-
peBapHBaHHE M BCACBIBAHHE
NUATATEIbHLIX BEIIeCTB)

Oprassl gEIXaHUA
(Kucaopon TPOHUKAET
B KaNUIIAPKI)

e

Lo

Kposs, mumda, THAHEBAA KHAKOCTb

Kinerky (IpoMeXOAUT PACIIEIIEHHe BelnjecTB
1 00pasoBaHMe HOBLIX BELIECTB)

~\

Hugxkue mpoayKThl Yriaexkucablit
pacmnana ras
Y Y
Kosmxa, moukn Jlerkue

5

Oxpyxawmana cpejaa

/
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Oransl 3HepreTuseckoro obmexa

I. IloaroroBuTeALHBIH

PacmiensieEne MaKpoMOJIEKYJI 0 MOHOMEPOB!
YIUIeBOABI — TIIIOK03a
OeKH — AMHHOKHCJIOTHI
JKHDPBI — JKHADPHbIE KMCJIOTHI M IVIMIIEDHH
HYKJIeMHOBBIE KHCJIOTHI — HYKJICOTHIEI

HpOHCXOIIﬂT B KNIIeYHHKEe HJIH B JIH30COMAaX.
Buigenseman JHepPraa paccenBaeTcHd B BHJe Tela

I1. Anaapobuslii (beakucI0pOgHEII)

Pacmiennenne MOHOMEPOB 10 NPOMEKYTOYHBIX IPOAYKTOB.
Ilpoucxoaur B uuronnasme. Haubomee wacTeiM cyberpaTom
peakIuii ABIgeTCA IJIK03a.
ITponece GeCKHCIOPOLHOrO pacIielyieHns YIJIeBoJ OB Ha3kiBaeT-
CH 2AUKONUIOM.
Monekyna rIIOKO3Ll TepHeT YeThIpe ATOMAa BOAOPOAA, TO €CTh
okucnserca. Ilpu arom obpasyoTcs ABe MOJIEKYJIbl NUPOBHHO-
rpagHOil KHCIOTHL, ABe Monerynsl AT® u xBe MOJIEeKYJIBI BOCCTA-
sosaenHoro HAJTH + H*:
C:H,,0, + 2H PO, + 2ZAl® + ZHALl —
- 2C,H 0, + 2AT® + 2HAJIH + 2H' + 2H,0.

Ecnm kucnopoga B KIETKe BCe YKe HeJ0CTATOYHO, TO BHOBB 00-

pasoBaBIIascA MTHPOBHHOTPAXHAA KMC/IOTA IIPEBPAIaeTcsa B MO-

JIOYHYI0, OAHAKO HAa 3T0 yXoaar obe mosexynst HAIIH + H™:
2C,H O, + 2ZHAJIH + H" —» 2C,HO, + 2ZHA/I.

b 9

II1. AspobGubii (KHCI0POAHBIH)

OKHCJIGHHE NpPpOMeXYTOYHBIX CO’BJIHHEHKﬁ A0 KOHEYHBIX MOTpO-
aykroe (CO, u H,0) ¢ BeteienneM GONLIIONO KOJMHYECTBA dHEP-
'MH. 3"[‘0‘!‘ ITAN TAKMKEe HA3BIBAKOT THKAHEBBIM OhiXaAHHEM.
Tranegoe dvixaHile — NPOUECC UCTIOIB3OBAHMA KHCIOPOAA TKA-
HAMH H KJIeTKAMH [JJf OKUCJEHUS OPPraHWYeCKHX BeIlecTB
¢ BBICBODOMKIEHUEM IHEPIHH
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Bpoxcenue — anaspoOHEIN TIpoIlece TMpeBpalieHuA OpraHuue-
CKHUX BEIIeCTB, [POTeKAIHH ¢ BeICBODOKIEHHEM HeBOIBIIOro
KOJIMYECTBA SHEPIUH.

Pomocunmes — dTO Ipolece NPeodOPA3OBAHHA JSHEPIHH CBe-
TA B BHEPIHI0 XUMHYECKHX CBfA3ell OPraHMYeCKHX COeJHHEeHMUH
¢ NOMOIIBI0 XJopobuina

@asbl pOTOCUHTE3A

at N

CsetoBas TemuoBas

CroOpocTh CBETOBEIX PEAKI[MM Boapac- CeeroBan (asa
TAeT MNPONOPIHUOHAJIBPHO HapacTaHHIO
CHJIBI CBETA M HE 3aBMCHUT OT TeMIepa-
Typhl. CBeTOBBIE DPEAKIINH TPOTEKAIOT
Ha MeMOpaHax THIAKOHI0B.

\ZHAN®H
Kucnopon sasnsercs 1nobOYHBEIM IIpO- A P
aykrom ¢oTOCHHTE3a, a BOJa — €ero Doron
HCTOYHUKOM. ,-"“ /
IIporoHsl BOAOPOAA BLITEKAIOT H3 TH- ,/mwmuzn-
JAKOHMAA 4Yepe3 KaHal B MeMOpaHHOM v {

fenke — ATd-cuaTeTase, NIpH 9TOM U3
AJlD curresupyerca AT,
JlaHHBII Npolecc HOCHT HasbkiBAHWE omogocgopuiuposanus,
He Tpebyer yuacTua xuciopoga u gaet B 30 pas Gonwbime AT,
4YeM MHTOXOHJPHH B IpoIecce OKUCIeHUS.
CyMMapHOe ypaBHEHHMe peaKkiuili cBeTOBOH (daanl (hOTOCHMHTE3d
MOJKHO BAIHCATH CHEAVIONIHM 00pasom:

2H,0 + 2HAI® + 3A® + 3H PO, —

— 2HAJI®H + H* + 3AT® + 0,1.

CropocTh TeMHOBBIX peakiuif, Harrpo- Temuosan dasza
THB, BO3pACTAeT C MOBBIIIEHHEM TEM- BANID® 6CO,
MepaTypsl, OAHAKO IO NOCTHXKEHHH k

12ATD
remnepatypsoro nopora B 30°C sror  6AT®

pocT MOpexpam@aercd, 4TO CBHIETEsb- 12A5l®
cTByerT 0 (pepMEeHTATHBHOM XapakTepe e

3TUX TPEeBPAIIEHUH, MNPOUCXOAAIIUX i J2HAJIOH + H'
B CTPOME. 12HAND
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B xozie TeMHOBBIX peakidii GOTOCHHTE3a IPOMCXOAUT CBA3LIBA-
ane mosexyn CO,, Ha Koropoe pacxoayorca Monexkyins: AT
n HAJI®PH + H', cuHaTe3HpoBaHHLIE B CBETOBHIX PEAKIIHAX:
6CO, + 12HAJI®H + H™ + 18AT® —
- CH, .0, + 6H,0 + 12 HAII® + 18All® + 18H,PO,.
CymmapHOe ypaBHeHHe (JOTOCHHTE3a MONCHO BAlIMCATH CJELYIO-
muM obpasom:

6CO, + 12H,0 — C,;H,,0, + 60,T + 6H,0

HIIH
6CO, + 6H,0 — C,H,,0, + 60,T

Peaxknuu cBerToBoit m TeMHOBOH (asz (POTOCHHTE3a B3aMMOCBHA-
3aHbI, TAK KAK YBeJHYEHWE CKOPOCTH OAHOH IPYNIBI PeakIiHit
BJINSIET HA WHTEHCHBHOCTHL BCEro mpomecca (poTOCHHTE3a TOJBKO
J10 ompejesleHHOI'0 MOMEHTa, NMOKA BTOpPAA Ipynna peaxknuii He
BEICTYIIAT B POJIH JHMUATHpYIomiero dbaxkropa, H BOZHHKAET I0-
TpeOHOCTE B YCKOPEHHH PEaKIIHil BTOPO# TPYIIH AJA TOTO, 4TO-
Obl IepBEle TPOHCXOAUIH 0e3 OrpaHuYeHUH

Kocmuueckasn pons dorocuHresa

| | CurTea orpomuoOro Konuuectsa (4-107 T B ros) opraHmuecKnx
coeMHEHNH

| | Hakomrienne B arMocdepe KUCJI0poAa, HEOOXOAMMOr0 LI NOA-
neva:anns HH3HeNeATeJIBHOCTH 83[)0631:!}( OpraHiaMoB

| | OGpasoBaHme 030HA, 3AMIMINAIONIEr0 OPraHM3MBI OT YJbTPa-
(hHOIEeTOBOrO CONHEYHOTO HBIYYEHHS

| | ITornmomenne ug arMoctepsl orpoMuoro konuvecrsa (1,7-10% v
B I'0Jl) YIJIEKHCJIOrO rasa

| | Hakonnienne 3anacoB cONHEYHO! 3HEPIHH B BHJe KAMEHHOI'O
u Oyporo yras, HedrTH, rasa, ropda 1 T. I.
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Xemocurmes — 3TO MPOIECC CUHTE3a OPraHHYECKHX COefHHe-
HHH 38 CYEeT 3HePrHHd OKHCJINTe]EHO-BOCCTAHOBHTEIBHLIX pPeak-
M HEOPraHWYEeCKUX COeAMHEeHUH

Xemorpodst
/ \d \
Hurpudniupyio- CepobakTepun Kenezobakrepun
mue DaKTepun

Hurpudunupyionme bDakTepun OKHCIAIOT 00pa3soBaHHBIN H3 aT-
MocepHOro asoTa asoTHUKCUPYIOMUMH DAKTEePUAMH aMMHAaK
A0 HUTPHTOB H HATDATOB:
2NH, +30, —» HNO, + 2H,0 + 663 x][x,
2HNO, + 0, = 2HNO, + 192 x][x.
CepobakTepun OKHMCIAIOT CEPOBOAOPOJ JO Cephl, A B HEKOTOPHIX
CAyYAaAX U J0 CEPHOH KHCJIOTHI:
HS + 0, — 2H,0 + 28 + 272 x]Ix,
28 + 30, + 2H,0 — 2H,S0, + 483 k]lx.
Henezobakrepun OKHUCIAIOT COJNN JKese3a:
4FeCO, + O, + 6H,0 — 4Fe(OH), + 4COET + 324 w]x

2.6. NeneTnuyeckas nidopmauma B Knetke. MeHbl, reHeTUYECKHWi
Kopa v ero ceoicTea. MaTpuunbliii Xapakrep peakuvi
6uocunTeaa. BuocuHtea Genka v HYKNEWHOBLIX KMCNOT

e — 210 97eMeHTApDHAA €AMHHINA HACJeJCTBeHHOH mHboOpMa-
muu. ¥ dejgoeexka Beero okosio 25—30 Teic. reHoB

T'ensn

A"”’/\h

Peryasitopabie CTpyKTypHEIE

OGecneuynBalOT AKTHBAIIAIO Koaupyior nepBHYHYIO CTPYK-
WU TOJABJIEHUE CUHTHIBA- Typy benxa, pPHK u TPHK
HUA HHPOpMALHH
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Crpysrypa rena
(Ha mpuMepe OnepoHa)

Y ' v v

IpOMOTOP oreparop

CTPYKTYPHBIN TeH TepMHHATOP

C oneparopom MoKeT OBITH CBA3aHO OIPEAEJEHHOE BeIecTBO,
KOTOpOe He IO3BOJAET NPOAOJIKATL TPAHCKPHIIIIHIO, — penpec-
cop. CrpykTrypa penpeccopa 3aK0AHPOBAHA B PEryIATOPHOM FeHe

B orainune oT mpokapuoT, Y 9YKAPHOT B MeHAX 3HAYALIME YUACTKH
(2x30Hbt) YepeAyIOTCA ¢ HesHAYAIIUME (UHMPOHAMU), KOTOPEIE
noJHOCThK mnepenuckiBaioTes Ha umPHK, a sarem BeIipesalorcs
B Ipolecce cospeBanusa. Buosoraueckas poJjib AHTPOHOB COCTO-
HT B CHHMKEHUH BEPOATHOCTH MYTAalH# B BHAYANIMX YYACTKAX

Hacnepersennas mnHGOpMALMA OPraHmaMoB  sammudgpoBaHa
B JJHK B Buae zenemuueckoeo koda — onpefejieHHBIX COYeTA-
HAH HYKJCOTHAOB W UX MOCNEeI0BATETLHOCTH

CeoiicTBa reHeTU4YeCKOro Koga

TPUILIETHOCTE I———[ VHHBEPCAILHOCTE |
CIenu(pIIHOCTE l—A—I H3OBITOYHOCTH |
[ HellepeKpPhIBAEMOCTh

CokpauieHus Ha3BaHWn aMUHOKMCAOT

Ana — anaHWH
Apr — aprusmn
AcH — acnaparus
Acn acmaparu-
HOBadA KHCJOTa
Ban — Banun
I'nc — rucrugus
I'ma — raunus

'ne — rayrammue
'ny — rnyramuso-
BaS KHCJIOTA

Wne — usoneidnus
Jleit — nednuH
JIua — jgusuHE
MeT — MeTHOHUH
ITpo — nmposaun

Cep — cepuH

Tup — THpo3uH

Tpe — TpeoHnH

Tpu — rpunrodan

Men — denunana-
HHUH

IIuc — nucrenH
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MocnepoBaTenbHOCTL OCHOBaHWIA B Tpunnetax OQHK
M KOAMPYEMbIE UMW aMWUHOKMCIIOTbI
2-e oCHOBaHKE
A r 11
AAA ATA ATA ATIA A
Den Tup Mue —
A | AAT AIT o ATT AIIl 3
P
AAT o AT ATT |Cron*| AIIT |Cron*| T
e
AAIL ATI] ATII | Cron* | AITIT | Tpu |II
TAA ITA I'TA - T'IA A
HC p—
TAT rer T P r
g|ir Jleit Ipo Apr [— ¥
5| | TAT ITT T 1T T
2 I'nn — 8
= FATL I'TL] I'TT] T 1T E
ol |Taa TrA TTA THA AlE
A Acu Cep — 3
TAT | Hre | TTT T TII 3
T Tpe
TAT T TTT TIIT T
Juz Apr —
TAIL | Mer | TT1] TTI], TIIIT 11
I[TAA LITA IITA % IIITA A
cn —
LIAT rr T mr T
11 Ban Ana Tna —
LIAT T LTT < LT T
ny —
LIAIL r LTI jagasad 1T

* Cron-Koa0H, 0003HAYAIOUIMI KOHEIL CHETE3a HOAHNIENTHAHON Lenu.

Tpu rTpunnera He UMEKT COOTBETCTBYIIIHX aMHHOKHCa0T. Ux
HA3BIBAKOT cmon-kodoHamu, TAK KAK OHH 0003HAYAIOT OKOHYA-
HUE CHHTE3a NOJUNeNTHAHOM menu

Cunres Genxa ABiAeTCH, NO-BHAUMOMY, CAMBIM CJOHEIM IIPO-
neccoMm CHMHTEe3a B KJIeTHe, NIOCKOJABKY B HEM YUACTBYIOT 10 Tpex-
COT pasAMYHBIX (DEPMEHTOB M APYrux Makpomosuexkyn. Kpome
TOrO, OH NPOTEKAET C BHICOKOH CKOPOCTRIO, 4YTO TpebyeT eiie
BoasIIeil TOUHOCTH
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Jns ycrOpeHHA CHHTe3a DEelKOBRIX MOJEKYJ K OJHOH MOJeKyJe
nPHK Moryr nprcoefMHATHLCS MOCTENOBATENEHO HECKOIBKO PH-
Gocom, KOTOpEIE O6PASYIOT EAUHYIO CTPYKTYPY — RONUCOMY

IMomacoma

Illepoxosaras IIIC

OcoGeHHOCTH peakiuMii MaTPUYHOro CUHTe3a

CBOMCTBEHHBI TOJIBKO OTPAKAKT OCHOBHOE CBOM-
JKUBBIM OpPraHHaMAaM - » CTBO MHBOI'O — BOCIHPOH3-
BesieHne cebe mogoOHEIX

obecnieunBaT cnemudm- CMocobCTBYIOT BEICOKOI CKO-
YECKYH MNOCTAeS0BaTE/Ib- [« » DOCTH peaxiuit
HOCTB MOHOMEDOB

MocnepoearensHoCcTs CMHTE3a Genka

Xpomocoma
finepHan nopa - AHK
TpaHcKpunuyma
e i gt 431
n-PHK
- —— TpaHcnAuuA
benok

Mnaamatnueckan
membpana
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B kieTkax NPUHIIHIT MATPUYHOIO CHHTE3A B4KJIOYAETCH B TOM,
YTO HOBBIE MOJIEKYJEI G€JIKOB M HYKJI€HHOBEIX KHCJIOT CHHTE3H-
PYIOTCH B COOTBETCTBHH C NPOrPaMMOi, 3aJI03EHHON B CTPYKTY-
pe paHee CYIIECTBOBABIINX MOJEKYJI TeX yke HYKJEeHHOBBIX KHC-
aor (JHK nna PHK)

3ransl 6uocunTesa 6enka

Tpanckpunyus — 6uocunres monexkyn uPHK na coorser-
| erByomux yuactkax JHEK.

IIporexaeT B AApe, MAUTOXOHAPHAX, MNJIACTHAAX C YIACTHEM
tepmenta PHK-nonumepoza

Tpancrayua — 3710 GHOCHHTE3 MNOJHNENTHAHOH NENH Ha
.| moneryne nuPHEK.

IIporekaer B nuromiasMe, Haupumep Ha mwepoxosatoit I1IC
npu Haawuun pudocom, akrnsHoit TPHK, nonos Mg

Tpanckpunumuna HCJAIMA

AYTTUYAYTFTALUYT

*

ATTIUTIT
NN
‘?;.* "
F
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2.7. Knetka — reHeTu4yeckas eguHMLAa XWMBOro. XpoMocomsl,
MX cTpoeHve v pyHkuumu. Yucno Xxpomocom v ux BUAOBOE
nocToaHcTBO. ComMaTtuyeckue v nonoebie Knetku. XXUaHeHHbIH
UMKN Knevtku: ukutepdasa v mutos. Mutos — penenve
comaTtu4eckux knetok. Meiios. @assl MUTO3a M Meio3a.
PassuTHMe NONoBbIX KNETOK Y PacTeHWid M XUBOTHBIX.
OeneHue KNeTKkm — OCHOBa pPOCTa, PA3BUTUA M PA3MHOXEHUS
oprauuamoe. Pone meiio3aa m Mmuto3a

Hapo
HAnepnas Hykeo-
P e Rty XpomaTus Appeimko

Xpomamui — COBOKYIHOCTE XPOMOCOM B HeJeNsIeMcH fAgpe.
Xpomocoma — 3T0 CTPYKTYPA KJIETOUHOrO AApA, KOTOPAA CO-
AEPIRAT TeHbl H HEceT ONpeAe/IeHHYIO HACAEACTBEHHYIO HH(OP-
MAIHIO 0 IPH3HAKAX H CBOHCTBAX OPraHH3MA.

OcHOBOII XpPOMOCOMBI SBAAETCH [ABYXIENOYEYHAS MOJEKY-
na JHK, ynaxosanuaa ¢ Genkamu. ¥V asykapuor ¢ JJHK saan-
MOJIeHCTBYIOT I'MCTOHOBBIE M HEMMCTOHOBBIE DENKH, TOI'jla Kak
y NPOXAPHOT I'MCTOHOBLIE GEJIKH OTCYTCTBYIOT

CrpoeHne XpoMoCOMBI:

1 — uenTpoMepa (NepBUYHAA MEPETHAIKKA);
2 — nneun;

3 — BropHMUYHAS NEPeTHMKKA;

4 — CHIYTHHK;

5 — XpomaTujibl
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dopma XpoMOCOMbI
Pagromieuas Hepaeronneuas IManouxkoBnaHas

Kapuomun — cOBOKYIHOCTH TPH3HAKOB XPOMOCOMHOTO Habopa
JIaHHOTO BHAA OPraHM3MOB

Fpynnei xpomocom

pd

N

AyTOCOMBI

IMTonoskie
(reTepoxpoMoCoOMEI)

L

ComaTuuecKue KJIETKH HMMEIT AWIVIOMAHBEIN HabOp XpoMocoMm
(2n), a monoBsle — TaIIOUAHEIH (17)

Kaemounblit yuka — NPOMEXYTOK BPEMEHH OT NOABJIeHUA KJeT-
KM B Pe3yJbTATE AENeHHUA [0 ee pasielleHus

Buabt genexdns Knetoxk

Amvuros

Mutoa

Meitoa

ITpamoe
Axpa

JeeHne

Henpﬂnoe Aejienye

Peaykuumonxoe Je-
JIeHHe

He ofpaayorcs xpo-
MOCOMBI

Obpasyworcs XpoMo-
COMBI

O6pasyioTcsa XpoMo-
COMBI

He obpasyerca Be-

Obpasyerca Bepere-

O6paayercsi Bepere-

npefensieTcs Hepag-
HOMEPHO

Npeje/ISeTcs PABHO-
MEepHO

PeTeHo JeNeHHs HO JIeJIeHUH HO JIeJIeHUsA
Hacnexcreennas | Hacnepereennas | [Ipoucxogur obpa-
uupopManua pac- | uadopManusa  pac- | 30BaHHE raMeT
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Humeppasa — TPOMEKRYTOK BPEMEHHM B JKM3HEHHOM I[MKJe
KJIETKH, B KOTOPLIl OHA He HeNUTCH U HOPMAJILHO (PYHKIIMOHH-

pyer

Mepuoasl nurepdasnl

G, -nepuoj (MpecMHETeTHYECKHI, HOCTMHTOTHYSCKHI)
— PocT m pasBuTHe KJeTKH, akTHBHEINH cuHTes PHK, Genkos
H APYrux HeoOXOAMMBIX BEIIECTB

S-nepuoa (cuHTETHUCCKMIT)
— Pennukamua JIHK (kpome uenTpomepsl); yABOeHHe udMcia
MHKPOTPYOOUEK LEeHTPHOIEH KJIETOYHOrO HeHTpa

G -nepuoa (MOCTCHATETHYECKHH, IPEMHTOTHYECKHIT)

| | Urrencususnii cunres PHK, Genkos u AT®, neobxoauMerx
IJIA TIpoliecca AeJeHus; pasjesieHne HeHTpHoJe, MHTOXOH-
ApHil, IIaCTHA

IIpogomxATe TBHOCTE HHTEP()A3LI B KJIeTKAX DACTEHHI W JKHUBOT-
HBIX, CHOCODHBIX K JejeHuio, cocraBager B cpendem 10-20 ua-
COB, TOTJIa KAK MHTO3 3aEUMaeT okoao 1-2 uacos

G,-nepuoj S-nepuoa

HHTepdassl

G,-nepuog
nHTephass!
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Mumosz — cnocof HenpAMOro AeeHHs HACJAeJCTBeHHOI'0 MaTe-
pHaJa COMATHYECKHX KJETOK.
Dazkl MHTO3A

Tlpodasa

s

Amnadaza Tenodasa

Humokunes — HefeHHe UUTONIASMBI MATEPUHCKON KIeTKH

Kouslozayus — 270 Nponece CANAEHA IOMOJOTHIHEX (TapHKBIX)
XPOMOCOM I10 BCEH JJIHHE

Kpoceunzoeep — B3a- Kpoccunnarosep
MMHEIH 00MeH romMosno- NN N 0
FHYHBIMH YY9aCTKAMH
FOMOJIOTHYHBIX  XpPO-
MOCOM
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Meiioz — 3To criocod PeAVKIMOHHONO AeNleHds NMepBHYHBIX MO-
JOBEIX KneTok (2n2c¢), B peayabTarTe KOTOpOro obpasyiores Io-
nosble Kiaerkn (1nle)

Meiios I
PeayknuoHHBIN (YMEHBIIEHNE KOJUYECTBA XPOMOCOM BJBOE)

metadasa | anadazal Tenodasal

Meiios I1
DKBAIMOHHLINA (COXpaHEHNEe KOJIHYeCTBA XPOMOCOM)

S o
S oo

npogaza ll meTadasall aHadasa ll Tenodasall
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Pa3asuTtne nbinbuUesbix 3epeH

MarepnaCKan
KJIeTKa Terpaaa

@ Meiioa 1 Meiioa 2 db
T3 ey

I'enepaTuBHOE
e Muros
AAPO @ @ 4 MHKPOCMNOPEI

BereratusHOe — @ @ (n)
AAPO 3penoe
MBIIBIEBOE
3€pHO

Pa3asuTue 3apoabileBoro MeLuKka u AiUeKneTku

O

* Meiios
@ @ @ @ Makpocnopa (n)
* Poer Muros Muro3
——— ——— ———p

Meracnopa (n)

3 KJeTkn AHTHOOALI —» Crauaane
IlenTpanbHas KaeTKa agep
Anexnerka

2 KJIeTKH CHHEPrujbl —»
Henckuit ramerodur
(sapoabieBbIit
MEIIOK)




3. OPTAHU3M KAK BUOJIOTMYECKASA
CUCTEMA

3.1. Pasnoobpa3ve opraHMaMoB: OAHOKNETOuHbIe
W MHOTOKNETO4HbIE; aBTOTPOMbI, reTepoTpodsl.
Bupycel — HeknetouHbie dopmbl XM3aHu. Mepbl npodunaktukmn
pacnpocTpaHeHus BUpYCHbix 3aGonesaHuii

OpraHuamsi (Mo KONWHMECTBY KNETOK)

- Onnoxaerounsie

OpPraHM3M COCTOMT M3 OZHOH KJIEeTKH;
HEe UMEIOT OPraHOB M TKAHEH;

nuTaHue nyTeM (aro- UM NTHHOIUTO3a;
NOAAEPIKUBAIOT OMEOCTAas

—‘ Kononnaasusie

® OPraHU3M COCTOMT M3 IPYIILI COEAMHEHHEIX MeXAy coboit
KJIeTOK;
® KJIETKH CXOAHBI MO CTPOEHMIO M PYyHKIMIM

MHuoOrokJ1eTouHbie

® OPraHU3M COCTOMT M3 DONBINOTO KOJMUECTBA KJETOK, pas-
L HBIX [10 CTPOCHUIO U (DYHKIHAM;

®* UMEewT TKaHH, opranm U CHCTEMBbI Opl‘aHOB;
& UMEIOT CJA0MKHBIH 00OMEH BellecTB W 3HEPrHH, CHCTEMY To-

MeocTasa
Opranunamsi (no cnocoBy nuTanus)
Artorpodsi I'ereporpodm
(CaMOCTOATENLHO CHHTE3HDPY- (MCIIONBE3YIOT HCKJIIOYHTEIBHO
T OpraHn4YecKHnue BelecTBa roTosbie OpraHHvYecKHe
M3 HeOpraHuyecKux) BeIecTsa)

y Y Sy il &

ITapa-
3UTHI
Tpodbl
OHTEI
Xnunr-
HHUKH

dororpodsl XemoTpodst g
q
&}

Cumbdm-
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I Bupycbl — HekneTouHbie GOopMbl XXUIHN J

‘/’/\

JIHK-copep:xammue

PHE-cogep:xamque

ANleHOBUDYCHI, BUPYCHI rep-
neca, oOCHsl M BeTPAHON
OCIIbl, HEKOTOphLIE BHPYCHI

BHWY, Bupychl TabayHON MO-
3aMKH, sHIedaauTa, KOpH,
KpacHyx®, rpunna, GelieH-

remaTaTa 1 ap. CTBa H Jp.

M3 Bcex CBOMCTB KMBOTO BHDYCHI TDOABJAIOT TOJBKO CIIOCOD-
HOCTH K BOCIPOHM3BEJEHHIO, HO 3TO CTAHOBHTCA BO3MOXMHBIM
JIMIIS B KJIETKE-X03ANHEe

kancup (benkosasi IIpocToit
R (PR e obosouka) ™| supyc
JITHE JIHTIONPOTEHHOBAS
(PHK) A i el memGpana
HECTPYKTYPHLIE CrnosHbIR
+ ks
ek Genxu-pepMeHTHl | supye

Bupycsl cyuiecTByioT B AByX dopMax: noxosuieics (HeKaeTod-
HOIT) ¥ BocnpouaBoasAuencs (BHyTpukaerounoit). Coboauomu-
BYIINX BHPYCOB HET, BCE OHH — BHYTPHUKJIETOYHLIE NAPASHUTHI
HA reHeTHYecKoM ypoBHe. CoGCTBEHHO BHDYCHI ABIAKTCA mapa-
BATAMH dYKAPHOTHYECKHX KJIeTOK, a Oaxrepuodaru napasuru-
PYIOT TOJIBKO HA KaeTkax GaxkTepuit

HenocpeacTBEHHO B KJIETKY BHUDYCHI MOTYT TON&AATH CAyYaiHO
¢ MHAKOCTBIO, IOIVIOIAeMOH NyTeM NHHOLMTO34, OAHAKO Yalle
X NPOEWKHOBEHUIO MPEAIIECTBYET KOHTAKT ¢ MemOpaHOit KierT-
KH-X03AWHA. BDOJALIIMHCTBO BHPYCOB NPOHHKAET He B J00yio
KJIETKY OpraHM3Ma-X03fiHH&a, & B CTPOr0 ONpEeJesIeHHYIO: BHPY-
CHl TETATHTA — B KJIETKH He4YeHH, PHHOBHDPYCHI — B KJETKH
CJMBUCTOH 0DOJIOUKM BEPXHHUX JBIXATENBHBIX ITyTeil
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MyTv nonagaHus BUPYCa B OPraHnam

JsIxarensHas IluimesapurensHas
cucTeMa cHeTeMa
[Inamenra Kposb
Kosxa

lNMpodunakTuka BUpYCHbIX 3abonesannin

r”/\

IlpepuiBanue myTei IloBeimenue
MOCTYIJIEHHA BUpyca CONPOTHUBIAEMOCTH
B OPraHu3M OpraHuamMa

3.2. Bocnpou3seaeHue OpraHu3amoB, ero 3HadeHue. Cnocobui
Pa3MHOXeHUs, CXOACTBO W OTAuMKMe nonosoro u Gecnonoro
pasmHoxenus. OnnoAoTBOpPEeHUE Yy LBETKOBbIX PacTeHWi
W NO3BOHOYHBIX XXMBOTHBIX. BHeluHee u BHYTpeHHee
onnoaoTesopeHue

Bocnpoussedenue — cnocoOHOCTE OPraHU3MOB 00pPAZOBHIBATH
cebe nmogoOHEIX (IOTOMCTBO) — ABJAETCH OJHHM H3 BAKHEHIINX
CBOCTB KU3HN

Pazmnoxenue — 5T0 BOCHPOM3BEACHHE I'eHETHUECKH CXOAHBIX
ocobeif AHHOTO BHAA, KOTOPOE XapaKTepHayeTCs VBeJlndeHHeMm
gucsa ocobeit B fouepHEM MOKOJEHHH II0 CPABHEHHIO ¢ IOKO-
JenneMm poaurtesneit. Ilpn pasmHOMeHHH obeclieuuBaeTCHA Iipe-
€MCTBEHHOCTL M HENpepLIBHOCTE »Ku3HU. IlpeeMcTBEeHHOCTL 3a-
KJIIOYASTCH B TOM, UTO B IIPOIECCE BOCIIPOUIBEJEHUSA JOUEDHEMY
MOKOJIEHHIO IepefaeTcsa BCA reHeTHYecKasd MH(DOPMAIMS, 3AJ0-
JKEHHa B POANTENHCKOM MOKOJIEHIH
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®Dopmbl pasMHOXEHWA OPraHM3MOB

/

s

Becnonoe IHonosoe
! .
V OIHOKJIETOYHBLIX ¥V MHOrOKJeTOYHBIX
— JeJeHHe BETETATHBHOE
= NIM30TOHHASA crropoodpasoBaHue
— NOYKOBAHHE
— cnopoofpasoBaHme

Ilapmenozenes — pa3BATHE HOBOTO OPraHU3MAa M3 HEOIJIOA0TBO-
peHHON fAiinexgeTkH. [loauamOpuoHus — pasiesieHHe 3apojbl-
ma, cloOpMHPOBABIIErOCH B TOM YHCJIe H B Pe3yJbTATe OIJIOA0-
TBOPEHHS, HA HECKOJBKO 3apoablureii

Naprexorexes

//’\

Tannowaasi
¥V MejnoHOCHOH muens! (13 He-
OIJIOAOTBOPEHHBIX AWI] PA3BU-
BAIOTCA caMilsl (TPYyTHH), IPO-
HU3BOAALINE CIEPMHH NOyTeM
muTo3a). Taxoir mexasnam
PAsSMHOMKEHHMA HMeeT ajar-
THBHOE 3HAUYEHHE — I03BOJIfA-
€T PeryJMpoBaTh YHCIEHHOCTD
NOTOMKOB  K&a)XJIOTO0  THIA

JumnonasIH

¥ taeit. 910 OGLICTPBIE pocT
YHUCJIEHHOCTH NOMYISIHH, TAK
KaK BCe I10JIOBO3PeJIble YWIeHBI
croco0HBI K OTKJIAJAKEe AHIL.

Ilaprenoreses y pacTeHud —
AIIOMHKCHC, KOTJa JHIIO-
HAHBIE KJETKH CeMA3adyaTKa
pasBHBAIOTCA B 3apojbiiie Oea
V4ACTHA MYKCKOH I'AMEThI
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CpasHuUTeNbLHas XxapakTepucTuka nonosoro n 6Gecnonoro

HO OT poauresneii

pPasMHOXEHUs
IMpusuak IHoaosoe Becnoaoe
pasMHOKeHHE pasMHOKEHHe
Yuacteywmue | M'amersl, npoaynupo- | OnHa uiIM HECKOJABKO
KIeTKH BaHHbIe 000MMH pO- | COMATHYECKHX OLHOTO
JUTENAMHA OoprasuaMa
IToromerso leneTnueckn o1iany- | ['eHeTHUYeCKH  OJHO-

POJHO M He OTJnYa-
eTcsas 0T poauTenei
(ecaim HeT coMarHue-
CKHX MYTaruii)

yecKkoMy pasaHoobpa-
3UK); CO3JAeT MPejno-
CBUIKH JJISL OCBOEHMS
pPasHOOOpA3HBIX yCJIO-
BHIi CYIIECTBOBAHWS,
JaeT 9BOJIOIHOHHBIE
IepCIeKTABEL

OcHoBHO#t me- | Meiios Muros

XaHHBM Jene-

HHUSHA

VYeennuenue Mesnee OnicTpoe BricTpoe BoOCIponase-
YHCIEHHOCTH gerue GOJBIIOrO Yue-
ocobeii Jnia TTOTOMKOB
BHaueHHe CnocoberByer redern- | Yeunusaer poJb cra-

ounusupymux GyH-
KIIHH eCTeCTBEHHOTO
orbopa; cnocobeTBy-
er COXPAHEHHUID Hau-
Oonbmieit npHCIocod-
JIBHHOCTH K YCJIOBHAM
CYIIECTBOBAHMSA

3 Buosorns s exesax i Talimnax
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CpaBHMTENbHAA XapaKTepUCcTUKa cCnepMaToreHesa v ooreHesa

3
2 ®
£ 55
B Cnepmarorenes QOorenes E g
= : 2
-
TMepBuyHan NONoOBas KNeTka MepBryHan NONOBas KNeTka
E Muros
Z
=] 2n2c
E CriepMaToroH1m
)
]
2 ()
o
g. MepsuyHbIi 2nde
crnepmaTouuT
enos| Meiios |
BropuuHbiit Bropuy- MNepeoe
B [ cnepmarouut HblH nonaproe | 1n2c
E oouuT TensLe
g Meiios |l '\ge:oa 1
@
% Cnepmatvgbi Cé
8 . Bropoe inle
fiueknetka  onapuoe
Tenbue
E- Cnepmarosoungbl
é. — 1nle
g
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I OpraHuamsl (N0 HANU4YKIO rameT) |

/\

Paspensronoiisie JBynoasie
(cymecTByIOT OTAEbHBIE (repmadpoauTht)
MYM¥CKHe U ¥eHCKHe ocobn) Onma ¥ Ta e 0cobb CIo-
Odnodommbie Heydommnste co0HA TpPOM3BOAUTE H
IBETKH ONHY PacTeHus MYMKCKHE, H KeHCKHe Ta-
JEHCKOTO U HECYT TOJABKO MeThl (mpocrediiue, KH-
MYIKCKOTO MYyKCKHe IIEeYHOMOJIOCTHLIE, TJI0C-
nona — BETKH, KHe YepBH, pakoobpasHkie
HA OJ{HOM a apyrue — (MOpCKOIT XKenyan), M0MkK-
pacTeHHu TOJBKO JEHCKHE JAEBOH 4epBb, MOJLIIOC-
(orypen, (Tomosb, uBa, KH, HEKOTOphle prIbbI,
JIelIHHA) obnrennxa) Amepunsl, GONBUIHHCTBO
IBETKOBBIX PACTEHWUIT)

OnanodomeopeHue — NMPOLECe CNUAHAA eHCKOR U MYIKCKOI ra-
MeT ¥ 00pasoBAHUA 3UTIOTHI

VY JKHBOTHBIX DASIHYAIOT GHEULHEe W BHYMPEHHEee ORA0JOMmEo-
perue. Tlpu sHewHeMm onno00MEOPEHUN TAMETH] CINBAIOTCS BHE
opranuaMa (Hampumep, y pbi0 ¥ MHOTHX 3€MHOBOAHBIX 3TOT
nporece nporekaer B Boae). Ilpm suympennem onaodomeope-
HUU CIASIHHE [IOJOBHIX KJIETOK IIPOMCXOAHUT BHYTPH OPraHH3Ma
(v mpecMBIKaoOIMXCA, NTHI, MJIEKOIMHTAIIINX), YTO YMEHbINA-
eT BePOATHOCThL I'MOeJH IIOJOBBIX KJIETOK, & 3UT0OTA OKA3hIBaeT-
CH BAIMIIEHHOW MATEPHHCKUM OPraHH3MOM

Ycnosus onnogoTeopeHun

O,nuospenennoe co3pepaHHe raMer

! Caoespeueanaa JAOCTABKA MYMCKHX raMeT K HeHCKHM

L Buonoruueckasa cOBMECTUMOCTh ABYX MNOJIOBBIX KJIETOK
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Buonoruyeckoe aHavyeHve onnoaoTBOpeHns

OcyiuiecTsieHe MATEPHAIBLHON HENPEPLIBHOCTH MEKAY IIOKO-
JIeHU MU

1

— Boccrasosnerue gumionjHOro Habopa XxpomMocom

| | ObbeguHEeHME B OZHOM OPraHH3Me OTIOBCKHX M MATEPHHCKHX
HACJIEACTBEHHBIX 3aJATKOB

— ObecnedyeHHe OTHOCHTEJIBHOIO IOCTOAHCTBA BHIA

OnnofoTBOpeHHe v PACTEHUI U JKUBOTHBIX IIPOTEKAET OJHOTHUII-
HO, 49TO0 ABJASETCA OJHUM M3 [JOKA3ATE/NbCTB €[HHCTBA TIPOUC-
XOdJeHusl Beeil sKHUBOH mpupojsl. ONIojoTBOpeHHE V IBETKO-
BEIX pacteHuii 6110 oTkperTo B 1898 r. C. I'. Hasamuuwiv, OsO
HAa3bIBACTCH JIBOII:IHI:[M, TAK KaK B 9TOM IIporecce NpHHHMAKOT
yyacTHe IBa CIepMHs. OHJIDROTBOpEHHE NpoOHCXOJHT B 3aBA3H
NeCcTHKA LBETKA, KOTOPAA CONEPKHUT 3apO/bIIIEBEI MEIIOK

OnnogoTeopeHue Yy LUBETKOBbIX pacTeHUiA

nbibUesbie
3epHa

MbINBHUK ‘

obonouka ) SRk
- B Nbliib-

aHpocnepm

3apoabilu

criepmMnn

cemA

UeHTpanbHaA kneTka

3apoAbiWeBbIi
33pOAbILLEBOro MewKa

MeLoK
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3apoabIIeBbli MEIIOK IIsuseBoe 3epuo
 sinexnerka (n) reHepaTuBHOE ANPO —
2 cnepmusa

neHTpanbEas Knerka (2n)

BEreTATHBHOE ANPO —
M 2 KIeTKH CHHEePrUbl NELIBIEBAS TPYOKa

1 8 KJIETKH aHTHIIONBI

3T1anbl ONNOKOTBOPEHUNA Y PacTeHun

I. IeusueBana Tpybka npoHukaer B cemasauatok. Crepmun
B HpH NOMOILIM HBIILLUEBOH TPYOKH NepeHOcATCH K 3apoibl-
IEBOMY MeNniky

| II. 1-# cnepmwmit ciuBaeTcd ¢ ainekaeTkol (n) ¢ obpazoBanu-
eM 3uzomut (2n), BocneAcTBHH — 3apodviuia

|| II1. 2-it cnepmuii ciuBaeTcs ¢ MeHTPANLHON Kierkoii (2n) ¢ 06-
pazoBaHueM andocnepma (3n, 3anac MUTATeJbHBIX BEIIIECTB)

ITocne onIOZOTBOPEHHS M3 ceMsAsadaTka obpasyercs cems, a U3
3aBA3Y — IUIOA. 3UrOTA PACTET, HYTEM MUTOTHYECKHUX HeIeHHil
npeBpanaeTcs B MHOTOKJIeTOUHKIH dapoasin. Kparaoe yeenuye-
HHE YHCJa XPOMOCOM B SHAOCHEPME MOBBIUIAET MHTEHCHBHOCTD
0OMeHa BeIeCTB W YCKOPHET POCT KJIETOK 3HAoCIepMa




70 Opzanuam xax 6uonozuveckas cucmema

3.3. OHTOreHes w npucylme eMy 3aKOHOMEPHOCTH.
OmbpuoHansHoe w nocTrambGpuoHansHoe pa3suTHe
opranuamos. lMpuunHbl HapyLLeHWs PasBMTHUA OPraHM3MOoB

OnmozeHes — MEAUBHAYAILHOE PASBUTHE OPTAHMAMA — [EPHOJ
OT poAeHns (MoMeHTa 0OpAa30BAHHA 3HUI'OTHI) A0 CMEPTH

Nepwopasbl oHTOreHesa

OmOpHOHAILHELH
Ot obpasoBannsa BUTOTHI 10 POMKAEHWS WJIM BHIXOAA W3 Aiine-
BBIX 000J0uEK

HocTombpuoHaALHEIH
C pomjesna WM BRIXOAA M3 AWIEBLIX 000J0YeK A0 CMEPTH

Cragum smGpuoHansHoro nepuoga

lFacrpynsa- Tucro- Opraso-

3urora |—| [Ipobiesne |— — —
nus reHea rexea

3Mﬁpnonannnoe PasBHTHE XOPIAOBBIX

Me3onepma Hedpanshas Hepnuaa HedpanbHbii
rpedeHb

©e§33

Onnopoteopense  Bnactyna TactpynAumA facTpynruma Opranorenes
e e e

3ranbl nocTambGpuoHansHoro nepuoga

THBHBI THBHBIH

0 5 -
A penpoq.}hg'_) PenpoaykTuBHEI |— HoSIReRpoRy
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Poer ocobeit BHa 3aBUCUT OT HACHEACTBEHHBIX 3aKOHOMEDPHOC-
Te#, PeryJHpyoIuX MEXaHH3MOB OPraHUaMa ¥ BHEIIHHUX YCJIO-
BHii. ¥V JKUBOTHBIX POCT peryJupyercs HeliporopMOHAMHM; ¥ pac-

TeHu — (PUTOropMOHAMH.

BaskHoe 3HAUEHHE AJiA peaii3alilid OHTOreHesza HMeeT pereHe-
paiudg — npoiecchl BOCCTAHOBJIEHHA YTPAUEHHBIX HIH IIOBPEXX-
A€HHBIX qac'mﬁ, 4 TaKXe BOCCTAHOBJIEHHHA LEJOCTHOI'0 OpPraHmas-

Ma M3 OTJAeJLHOI ero yactTu

Twnei pocTa

/\

Oepanuyennbil
HD onpeeJIieHHOI'O0 BO3pacTa;
¥ KHBOTHBIX

Heozpanuvennuiit
Bew xusHb; y pacreHni

Pa3snTue XMBOTHBIX

A—/"//\

IIpsamoe

Henpamoe
(c meramopdozom)

® DOMIAIOIINIICH OPraHu3M
NMOXO0 Ha B3POCJABIH Op-
raHuaM

® OTIHYHE B MPONOPIHUAX
TeJaa

® [IPUMHUTHUBHEIE (POPMEI
HEPBHOM JeATeLHOCTH

® HEKOTOpLIE OpraHs! (mojo-
BhI€) HEIOPA3BHUTHI

® cXojnHAA Cpefa odMTaHHA

® HAJTUYHE JIMYMHKH, OT-
JUYHON OT B3pOCJOTO Op-
raHu3Ma 10 BHEIIHUM
NpU3HAKAM,  XapakKTepy
NUTAHHUA U JBUIKEHUSA

® JIUYUHKHA BeIyT CAMOCTOS-
TeAbHBIH 00pa3 KHU3HHA

® pasHble cpejnl o6ATaHUA

— IHABKH

— YepBH

— MaJOIeTUHKOBLIE
— MayKH

— NpecMbIKaOIec
— NTHIBI

— MJIEKONTUTAIOIHe

— KHIIEYHONOJIOCTHRIE
— MHOT'OLIETHHKOBbIE YepBH
— pakooOpasHEle

— HACEKOMEIe

— BEMHOBOJIHBIE
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Memamopgos — mnpouece MnocTsMOPHOHANIBHOTO CO3PEBAHUSA,
IpH KOoTOpoM Hab/ogaoTesa ObICTPhIC H3MEHEHHSH, IIPOHCXOA-
[ye NpH Nepexoje 0T JAUYUMHOUYHON CTAaANM K B3pocnoi dopme.
V¥ GecrO3BOHOYHEIX JKMBOTHBIX MeTaMopdhos BeTpedaeTcd OYeHbB
qacTo (0ab0uKM, KYKH, MYXH, TUEITH)

3HaveHne NMYUHOYHON cTaaum

| | CiocoficTByeT pacceieHnio BH/a ¥ CHAAYNX WU MAaJTOMO/BAK-
HBIX OPraHU3MOB (KHINeYHONOJIOCTHEIE, MOJLIIOCKH)

Oﬁecneqeﬂue HCHOJb30BAHHA HA NPOTHAMEHHH MMH3IHEeHHOI'D
| MUKI8 PasiHYHBIX SKOJOTMYECKHX HHII, UTO ITOBBEIIIAET IIAH-
CBI Ha BRDKHBaHHE U ocaabiseT BHYTPUBULOBYVIO Dophby

Iepexonuerii aran, npeiHasHAYEHHBIH AJA UpHCIOCObIeHUA
| K HOBBIM yenaosuaM. Jluuuakn o0naganT (QH3HOIOTHYECKOM
BBIHOCJIMBOCTRI) (BMMOBKA HA CTAAUN JUUYHHKH WIH KYKOJIKH)

| | Ha crajun JUYHMHKH BO3MOMKHO VBEJHYEHHE YHCIA JTHYHHOK
(xapakTepHO 118 IUIOCKHX YepBeil)

HlusHeHHbIl YUuKA — TOCHEeNOBATEILHOCTE CTANMN DAdBHTHA,
yepes KOTOphIe NMPOXOaAT npeicTaBUTe/IH BHIA OT 3UIOThI OJHO-
T'0 TIOKOJEHUA A0 3HTOTHI CIAEAVIOIIEr0

JXKu3sHeHHbIe UKLl

4~//\§

Ilpocmuie

Caoxcrbre

Bce mnocnepyiomme mokoJe-
HUS He OTJIMYaloTCs APYT OT
apyra (em. cxemsl A u B)

Yepejfoparue nokoneHni (mo-
JoBoro u Gecrnonoro, MmMoJOBO-
ro W IMapTEeHOPEéHeTHUeCKOT0)
(eM. cxemult Bu I')

® OJHOKJIETOYHEIE JXHUBOTHEIE

® OJHOKJIETOYHBIE pACTeHHA

® MHUBOTHRIE C NOPAMEIM TH-
oM pasBUTHA

® §ypuie BOLOPOC/IH
® BhHICIIIHE pACTEHHHA
® HACEKOMEIe

® 3eMHOBOHBIE
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TUNUYHBIE XXUIHEeHHbIE LINKNbI

A
Tlonosoit opraauam (n)

/

Meiioa TameTsi

N

3urora (2n)

B
Honomfl opraausm (2n)
h

N

Meiioa

-

Tamersr (1)

i

3urora (2n)

Bapocaslii oprasmMsM  ranjioua-
HBIH; AUIJIOMZHA TOJIBKO 3MIOTa.
IlepBoe geneHme Ajgpa B mpopac-
TAMEH 3UroTe NPOHUCXOAUT IIy-
TEM Meif03a M TPHBOAHT K BO3-
BPATY B TalJIONJHOE COCTOAHHE
(XnamMHA0OMOHAIA, CHHPOTUpPA)

l'annonaHsl TOABKO raMeThl,
OoHM 00pasyloTca B pesyib-
TaTe meiosa (pykyc, moaso-
HOYHBIE U HONBIMHCTBO ApPY-
ruX KHUBOTHBIX)

Tpn Mopdosoruyeckux (GopmMsel
(nonumopduam); Bce OHH JAUIIONN-
Hble. [[luniaongEOE IONOBOE ITOKO-
JIeHHEe YePelyeTCHA ¢ AUTLIIOHTHBIM
GecnoneiM. lamnompgHbie Kier-
KU — rametTsl — obpasywores ny-
TeM Meii03a (KHIIe4HOIOJI0CTHBIE)

B r
Tlosmosoe noxkosenue (2n) [Tonosoe nokonexnue (n)
Menyaa I'amerodur

Meiioa Coopst (n) Tamerni (1)
Becnonoe l T li
noxosesue (1) TameTs (n) Meiioa 3urora (2n)

3urora Becnonoe noxosnenue (2n)
PasgmuOMKaKOIMiica u Cnopocurr
noann (2n) <« IMoaun

(2n)

B JKM3HEHHOM HUKJe yYacTBYIOT | YepeaoBaHuWe TDanJIOMIHEIX

H AWILIOMIHBIX ITOKOJEeHHIt;
rameTsl 06pasyloTes He B pe-
ayabTare wMeioza (J1aMHHA-
pus, BCe Ha3eMHBIE pacTe-
HHAA)
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3.4. NeneTnka, ee sagauyn. HacnegcTeeHHOCTh
M U3MEHYMBOCTE — CBOWCTBa opraHuamos. MeTtoasb!
reHeTMkn. OCHOBHBLIE FEHeTUYECKME MOHATUA U CUMBONMKA,
XpomocomHas Teopus HacnegcTeeHHocTu. CoBpemMeHHbie
npepcrasneHns 0 reHe M reHome

OcHOBHbIE TEPMUHBI U NOHATUA NEHETUKM

Tepmnn

Onpenenenne

TeneTnka

Hayua. H3y4dawInas 3aKOHOMEepPHOCTH HAa-
CJHeJICTBEHHOCTH H HM3MEeH4YHMBOCTH oOpra-
HHU3BMOB

Ten

Yuacrok monexynsl JIHEK, cogep:xammit
HHGOPMAIIHIO 0 IEPBHYHON CTPYKTYpe 0f-
HOro GeJsiKa; reHBl HAXOAATCH B XPOMOCO-
Max, o0pasys «IPYNIkl CHEIIeHN»

AnnenpHEIE MeHEl

970 napa reHos, ONpeAeasiolInX PA3BUTHE
aNbTEePHATHBHEIX (KOHTPACTHBIX) IIPU3HA-
KOB OPraHH3Ma; PACHOJIOKEHEl B OSHHX H
TEX Ke YYACTKAX TOMOJIOTHYHBIX XPOMO-
COM; KAa#/blifi MeH 2TOH Nnapbl HA3LIBAET-
CH aJJIesbIo

AnprepHaTHBHBIC | DTO BIAMMOMCK/OYAIOIHE NPHIHAKH,

NpH3HAKHA Y4ACTO OAMH M3 HUX ABIAETCH JOMHHAHT-
HBEIM, & JpPYyroil — peneccHBHBLIM

JMoMuHAHTHBIH IIpusuak, npoaBnapiHiica y rubpHaoB

NPH3HAK IlepRoro mnokoneHus; obozHavaeTcs 3a-
rnaBHOM OyKBOIH (A)

Peueccususblit IIpuanak, He NpoABAANMNACA Yy THOPH-
iipH3HAK JOB IIepBOro IOKOJieHHWA; obo3HavaeTcs
nponucHo#t Oykeoii (a)

lerorun CoOBOKYIIHOCTh BCEX I'eHOB OpPraHmama

DerOTHIT CoBOKYNHOCTE TPH3HAKOB OpPraHU3Ma,
0ByCJIOBIIEHHBIX B3auMOAeHCTBHEM TI'€HO-
THIIA C VCJIOBHAMHM BHEITHEH cpelbl

POMOSHPUT& Kxnerka nan OpraHdam, HeCcyliHe OoIHHAa-

KOBBIE aJIJeJu OAHOro resa (AA wmam aa)
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I‘ETepoallPO'ra Knerka niam OprasEuaM, Hecyllne pasHbie
ajuiean ofHOro reHa (Aa)

Yucras TUHAA T'oMoauroTHbBIH Opragusm

MonrorubpugHoe CxpemmBaaue, NPy KOTOPOM CKpelinBa-
CKpeluBaHue eMbIé OPraHM3MBbl OTJHYAKITCHA [0 OXHOMH
nape aJbTePHATHBHBIX NMPUSHAKOB

Hdurudbpuasoe CxpemuBaHUe, IPH KOTOPOM CKpellnBae-
CKpelnuBaHHe MBbI€ OPraHM3Mbl OTJAMYAIOTCH 110 JBYM Ha-
paMm aJlbTePHATHBHBIX NPH3HAKOB

CWMEBO/bI, UCNIONbL3YEeMbIe NPKU PeLLUeHUU reHeTUYeCKUX 3a0ay

P — poauTenbCKHe OPraHH3MBI

Y — JKeHCKHI OpraHusM (e¢mMamas)

& — MyskcKoit opranuam («mamnas)

(X) — 3HAK CKpelMBaHUA

G (g) — ramers! (00BOAATCH KPYHOUKOM)

F — rubpuagoe noxoseHue (COBOKYIHOCTHL OPranHaMoOB, IOJY-
YEHHBIX OT CKPeLuBaHusA 0co0ei ¢ pasJIHIHBIMH IPH3HAKAMMI)

F, — nepsoe nokonenune (aeTH)

F, — Bropoe noxonenue (BHyK#H)

F, — Tperse noxosnenue (IpaBHYKH)

I'. Mengens B 1865 r. cihopMyiHpoBaa 3aKOHL! HACJEACTBEH-
HOCTH B pabore «OnbiThl HajJ PAcTUTEJBHBIMM I'HOpUIAMHS.
I'. ne ®pus (lonnangus), K. Koppenc ('epmauns), 9. Yepmax
(Ascrpus) noareepauiin sakousl I'. Mengensa 8 1900 r.

I'pezop I'yzo Kapa Spuk
Mendens de Ppua Koppenc Yepmax
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MeToabl reHeTUMECKNX MCCNefoBaHui

IrHOpHA0IOrHYeCKH i TeHeaJs0rH4ecKui
OM3He OBl HATOTeHeTHYICC KA
6HOXUMHIECKHI g MOJIEKYIAPHO-
PeHeTHYEeCK il
CTATHCTHYECKHIT —
rudpuansan
NONYJISIIUOHHO- - —
. e COMATHYECKHNX KJIETOK
CTATHCTHYECKU I
aepMaToranhuuecKIii |

OCHOBHBIE NONOXEHUS XPOMOCOMHO| TEOPHM HACNEACTBEeHHOCTH
(ccpopmynuposana T. Moprasome 1911 r.)

| l'ersl HaxopaTca B XpOMOCOMax B JIMHEeHHOM NopajKe

Kaxxawiii reH saEmMaeTr B XpoMoOcOoMe CTpOro onpejejieHHoe
MeCcTO — JA0Kyc

T'ensl 0gHON XPOMOCOMBI HACJHEAYIOTCHA CIENJIeHHO (rpynmoi
cuennexnns), Gnaromapa 2TOMY MNPH3HAKH HACAEAVIOTCH CO-
BMecTHO. KoaudyecTBo Ipynn CUENJIEHHS Yy OPraHM3Ma PABHO
TalIoHAHOMY Habopy XxpoMocoMm

Hapymienne cHemIeHHA NPOHCXOAHMT TOJLKO B peayJbTare
KpoccuHrosepa. JacTora KPOCCHHIOBEpPa NMPAMO IPONOPILHO-
HAJNBbHA PACCTOSAHHIO ME)KJY MeHAMH: UeM IeHBl JaJblle, TeM
obMen uaie

Hesasucumoe HacJaeloBaHHe XapaxKTepHO TOJNBKO OJNfA I'eHOB,
HAXONALITHXCA B HErOMOJIOTHYHBIX XpoMOcOMax

Kasppiit Gmonornueckuit BUI XapakTepU3yeTcs ONpefeseH-
HBIM XPOMOCOMHLIM Habopom (KapuoTHIIOM)
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3.5. 3aKOHOMEPHOCTU HACNEACTBEHHOCTH, WX LMTONOrnvyeckne
OCHOBbI. 3aKOHOMEPHOCTW HAacnepoBaHWA, YCTaHOBNEHHbIe
. Mengenem, Mx UMTONOrM4eCcKUe OCHOBbI (MOHO-
v aurnbpuaHoe ckpewmsanue). 3akoHsl T. Mopraua:
cuenneHHoe HacnegoBaHue NpPU3HakoBs, HapyweHue
cuennexun redos. Nenetuka nona. HacneposaHwe NpPU3HaKos,
cuenneHHbix ¢ nonoMm. Baammogeicreme renos. NeHoTMn Kak
uenoctHaa cucrema. NeHeTuka 4Yenoeeka. Metoabl U3yyeHus
reHeTMKu Yenosexa

3aKOHOMEpPHOCTH HACNEeA0BaHUA NPU3HAaKOoB

AsTOp
OTKPBITHA

Hazpauue
OTKPBITHHA

CymuocTs

I'. Menjaensb,
1865 r.

Ilpaswio emMHO-
obpaszus  rubpu-
OB TIEpPBOro IIO0-
KOJIeHHA

(nepBsIil 3aK0H)

ITpu MmoHOrHOPUAHOM CKpe-
HIMBAHUK V IHOpUIOB nep-
BOTO TIOKOJIEHWS ITPOABIA-
KTCA TOJIBKO JOMHHAHTHBIE
NpPH3HAKHU

3akoH pacmen-
JIEHHHA
(BTOPOI 3aKO0H)

Ilpu camoonsteHUH rub-
PH/IOB MEPBOr0 MOKOJEHUHA
B MOTOMCTBE IPOMCXOAMT
paciienjieide 1o (peHoTH-
ny B coorHomenuu 3:1, ¢
obpasosanuem ABYX (deHO-
THOHYECKHX rpynn (goMu-
HAHTHOM M pellecCHBHOI)

3aKoH HezaBH-
CHMOI'0 pPacxox-
JEeHNA NIpPH3HA-
KOB

(TpeTuit 3aK0H)

IIpn turubpuaHOM CKpenn-
BAHWUH V IHOpUIOB KaxKaas
napa reHoB, HaXORAIIHXCH
B pasHbIX Mapax XpoMocoM,
HacJeAyeTcsi He3aBHCHMO
OT APYIHX H JaeT ¢ HUMH
pasHble coueTaHus; obpaay-
0TCA YeThipe (hbeHOTUIIHYeC-
KHe TpyIOobl B COOTHOIIe-
aun 9:3:3:1
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T'unoresa yuc-
TOTBI TaMeT

Haxogamuecas B KayKaoMm
OpraEMaMe IIaphl AajbTep-
HATHBHBIX «¢(dakropos» (re-
HOB) He CMelIHBATCA IIPH
o6pasoBaHMM raMeT W MO
OJIHOMY HEpPexXOAAT B HUX B
YHCTOM BHAE

T. Mopras,
1911 r.

S4KOH CIeIJIeH-
HOT'O Hacjaej0Ba-
HHA

CuensieHHBIE Te€HBI, JIOKA-
JIM30BAHHBIE B OJHOH Xpo-
MOCOMe, HACJIEAVIOTCA COB-
MEeCTHO U He 00HaPYXHUBAIOT
HEe3aBHCHMOTO pacrpejene-
HHA

H. HU. Basujos,
1920 r.

3aKOH TI'OMOJIO-
THYMEeCKUX PANOB
HACJIe/ICTBEHHOH

I'enernuecku GJIM3KHE PO
H BHJBI XapaKTepHayoTcH
CXOAHBIMHA PAJAMH HACJEHC-

H3MEeHYHBOCTH TBEHHOH M3MEeHUYNBOCTH

Pacwenaenue — 3T0 pesyabTAT CAYYAHHOrO CANAHHSA TaMeT,
HeCYIIUX 0 OJHOIl aJJIelH KaX/Joro resa, IpH yCJIOBHH PaBHOMH
JKH3HECNIOCOOHOCTH M KOJIMYEeCTBa raMer

3HroTa MOKeT HEeCTH 34YATKH JABYX AJbTEPHATHBHBIX NDPHU3HA-
KOB. 3axosl Menjgens NpofBAsIOTCH] TOJNLKO HA HOJBIIOM CTA-
THCTAYECKOM MaTepuasie. [Ipy MajioM unc/ie NOTOMKOB BO3MOMK-
HbI OTKJIOHEHHSA OT CPeHero

Ilpomencymounbiii xapaxmep Hacnredoéarus — HACIeHAOBAHHE,
IpPY KOTOPOM reTepO3HroTHhIE 0CODM MMEIOT HPOMEeMYTOYHOE
3HAYEHME MPHU3HAKA; BOZHUKAET IIPH HEMOJHOM JOMHUHHDOBAHHH.
IIpoucxoanT paciienjesue NPU3HAKOB B cooTHOmennn 1:2:1

SakoHOMepHOCTH MeHJens COpaBeJiMBEL IIPH OHOM YCJIOBHH:
TeHBl HaXOAATCH B HEIOMOJOIHYHBIX Xpomocomax. OgHako Ma-
BECTHO, UTO UX YHCJIO JJIA KayKIOTO BH/JA OPraHU3MOB SABIISET-
CAl OTHOCHTENBHO HeGONBINMM ¥ MOCTOSHHBIM. ClezoBaTelsbHO,
BO3MOKHO HE3ABHCHMOE HACJeAOBAHUE JIMIIb CTOJNLBKHX I'EHOB,
CKOJIBKO MAP FOMOJIOIMUYHBIX XPOMOCOM HMEeTCs V OPraHuaMoB
JaHHOrO BHIAR
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MamaTka ANa peLeHus 3aaay no reHeTuke

1.

. Onpe,ueJmTe, KaKHe reHeTH4YecKHe 3aKOHBI H 3aKOHOMep-

IIpounTas TeKCT 3ajaymM, SAMUIINTE €€ YCJOBHe B BHae Tab-
aunel. IloMHATE, YTO 68 NEPEOll KOAOHKE YKA3hIBAETCH Alb-
TEPHATABHOE NPOABJIEHHME NpH3Haka (npum MoHOrMOpUAIHOM
CKPENHBAHWH) WK NMPU3HAKOB (IPH AH- W NOJATrHOPHAHBIX
CKPELIMBAHHAX), IPUYEM CHAYAJA B3alNChIBAETCA ATOMHHAHT-
HBII NPHU3HAK, MOTOM — PEHEeCCHBHBIH W TaK AJAA KaxKA0#
napsl AJlbTEePHATHBHBIX OIPH3HAKOB; 80 8mopoili — obozHAYe-
HHUA TeHOB; a 8 mpembeii — BCE Bo3aMOMHBIE '€HOTHIIBI 0CO-
Geil ¢ JaHHBIM (DEHOTHITOM.

[Ipussak len Tenorun

Onpeaenﬂ're THII 3aa4i: nNpAaMad (ecm{ "3 YCJIOBHHA H3BECT-
HO, KAKMMH NpH3HAKAMH 001afaloT POJAHATENH, ¥ CIpaliA-
BaeTcd, KAKUMHU MOTryT ObITh WX feTH) UaH obpaTHas (ecian
B VCJIOBHH roBopuTcs 0 hesoTHIIE feTeill u TpebyeTcH onpeje-
JIUTH FeHOTHILI B (Hau) eHOTHIIB poanTenei),

Ecnu sagava npamas, sanummTe ¢ MOMOUIbI0 OOMIeNpPHHA-
THIX CHMBOJIOB cXeMy cKpemuBanusa. Eciu sagada obparrasn,
nox rabiauuei ¢ ycJOBHEM 3alHMINATe AAHHLIE O IeHOTHIAX
# (heHOTHNAX NOTOMKOB, NPHUMEHSAS CHMBOJILI, 0003HAYAIO-
1ye pacuiernjiesue:

F . n (penomun/ eosmoxcnotii zenomun ) : m (penomun/ 803-
MOHCHBLIL 2eHOmMUN )

Huske sanuimATe CXeMy CKPEIHBAHUA.

HOCTH NPpHMEHAKTCH B ﬂ,&HHOﬁ aagave. BenomuuTe NpAMYIO
1 o0parHyio (OPMYJHPOBKY BaKOHA, CIPORIMPYHTE WX HA
aajauy, caesjaiTe BBIBOJBI.

lerepoauroTsl Beerga obpasyioT UETHOE KOJIMYECTBO COPTOB
ramer, paBHoe 2%, rae n — YHCIO «TeTepo» IIap AJLIeNbHBIX
renos (Aa, AaBB, n = 1, 2' = 2 = ngBa copra ramer; AaBb,
AabbDd, n = 2, 2* = 4 = 4 copra ramer; AaBbDd, n = 3,
2% = 8 = 8 copros ramer u T. A.). Famersr o6pasyoresa B €o-
OTBETCTBUH C IIPABHJIOM 4YUCTOTHI ramer!!!

ITpu apanmanpyonux CKPEeNMBaHAAX YHUCJI0 06pasoBaHHBIX
B IIOKOJIEHHHA I‘HﬁpHJIOB (beEOTH]]H‘IECEHx KJIACCOB VHKA3BIBA-
€T Ha YHCJI0 COPTOB raMeT, 00pasyeMbIX reTepo3uroTHON oco-
Obi0, IIpH 3TOM Bce (DEHOTHIMYECKHEe KJjacchl OyAyT mpes-
cTaBieHsl B paBHBIX npomopmuax (1:1; 1:1:1:1 u . a.).
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KonuuecTeeHHblie 3aKOHOMEpPHOCTH 06pa3oBanua ramer
rubpuaamm n pacuiensieHns B UX NOTOMCTBE NPH PasnuyHbIX TUNAax
CKpewmBaHma

Tun cxkpemuBanns

YuHTHIBAEMOE
aReHHD MOHO- au- MOJIH-

rubpuanoe | rubpuasoe | rubpugHOe

Yucao THIOB
raMer, obpasdyeMbIx 2 2 i
rubpugom F,

Yucno xomOuHEAIHIT
raMeT Ipu 4 42 4"
obpaszosaruu F,

Yucno denornnos F, 22 2"
Yucno resorunos F, 3 32 B
Pacmennesane @+ 1) (3 + 1) B +1)

no genoruny 8 F,

Paciennenue

no resoruny B F, A+2+1) |[A+2+1P(A+2+1)

Cuyenaennoe Hacaed08aHUe — COBMECTHOE HACJENOBAHUE MeHOB,
HAXOAAUMXCH B OAHON Xpomocome. fBiieHne cuensienus GBLIO
nayueno T. Mopranom. Ilpu cuernieHHOM HacJeJoBaHHH HabJ0-
JAaeTca ABJIEHHE KPOCCHHIOBEpA — MNePeKpecTa IoMOJOrHYHBIX
XPOMOCOM B NpOIEcce Meiio3a W 00MeH YYACTKAMH MEmIy Xpo-
MOCOMAMK

3akou T. Moprana:
TI'ensl, NOKAJTHBOBAHHBIE B OZHOH XpOMOCO-
Me, HacJeIVIOTCH COBMEeCTHO ¥ NpHHALJIexar
K OJHOM I'pynmne cuernjieHns
Yucsio rpynm CIEeIUIeHHA ¥V OPraHA3MOB PABHO
YHCY Map XpoOMOCOM:
apozothuna — 4 napel, kykypysa — 10 nap,
TomatT — 12 nap, wenosex — 23 mapsr

Tomac Mopzan
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Fomozamemmbtit noa — noa, coOpMUPOBAHHLII raMeTamMu, OgU-
HAKOBBIMH 110 IIOJIOBOM XpoMocome. y HeJIOBEKa, MJIEeKONHUTAK-
KX, AP030(QHILI TOMOraMeTeH »KeHCKHil moJs, y 6abouex, mpe-
CMBIKAIOIIHXCA U NTHL, — MYKCKOM.

Temepozamemuniit non — non, chOPMUPOBAHHBIN TraMeTaMu,
HEOAMHAKOBLEIMH 10 IOJOBOH XpoMocome

Auvnnouaxan KneTka opraHu3ma Yyenoseka

Y

46 xpomocom — 23 napsl rOMOJOIHUECKUX XPOMOCOM

e ~

22 napsl — ayTOCOMBI
(OLMHAKOBBI V MYKUHH

ORHS rnapa — IMoJIOBEIe

XPOMOCOMBI
H JKeHIIHH)
YV mysKuuH — Y meHnmuH —
XY XX
lameTs! X X
X XX XX
caMKa | caMKa
v XY XY
camer] | cameri

Ilos oprannsMa onpeaensieTrcss B MOMEHT 3a4YATHA; BEPOATHOCTD
POMKACHUSA CAMIIA MM CAMKHM pasHa 1:1

Hekorophle reibl HAXOAATCH B HOJOBLIX XPOMOCOMAX, KOTODbIE
HEeOJMHAKOBE!I y ocobell pasHOro 1oJia, MO3TOMY HAC/AeN0BAHHE
KOAMPYEMBIX HMH ITPH3HAKOB HMeeT CBOM 0COGEHHOCTH: CLell-
JIEHHBIE C TIOJIOM TNIPH3HAKH MATEDPH MPOABJAKTCH Y ChIHOBEH
yiKe B NepBOM NOKOJeHHH, A NPH3HAKH OTIOB — y Aouepeii.
Ecin e Kakoi-1ub0 NpH3HAK 3aKOANPOBAH B reHe Y-XpoMoco-
MBI, TO OH OyJeT nepejaBaTbCA TOMBKO IO MYIKCKOH JTHHHAH
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Tunel B3aMMO4EACTBUA rEHOB

P

Dy

opranusma. ['eHBI MOIYT HACIEAOBATLCA He3aBUCHMO Jub0 HAXO-
JAUTHCA B TECHOM B3amMOAeicTBUM APYT ¢ apyrom. LlemocTHOCTE
reHOTHIA CHOPMUPOBAIACH B IIPOIECCE 3BOJIIONMH BHIA

|
aJlleJibHbIX HeaJLJIeJbHBIX 1
@
w = 8
@ (] =
SRR N NAE S : g
= 0 g 3 & E’. =7 o] =
& en =] af & 2,
o B2 o =% = [#} = = Ty
a8 85 A = T A m 3] =
= o = -} o = =
B = = 4 =
b o = =]
= g = = o = 4 ® S
= = Q = B = =
g &l S| &8 2
= o % =] g
8 "
I'enomun — noeJocTHas cHcTema BS&HMOAE&CTBYIOIIJ.HX I'eéHOB

H pelnecCHBHBIC NPH3HAKH

BBKOHH HacjJaeaCcTBeHHOCTH NPHMeHHUMEBI HE TOJIBKO K PACTEeHNAM
U KHBOTHBIM, HO W K uejosexky. Or poauresneil pedeHOK mOTY-
yaeT HAGOpP reHOB, OIpeAeNAIONIAX PA3BUTHE BCEX MPHIHAKOB.
VY denoseka, KAK M Y APYIUX OPraHW3MOB, €CTh JOMHHAHTHBIE

Mpuaxnaku yenosexa

JdoMuHAHTHBIE

PeneccuBabie

e Kypuassie Bosoch

* Kapue rsasa

e Hepnizue BOJIOCHI

e Pannee obikicenune

* Becnymku

e Huskuii rojoc y My»4YuH H
BBICOKHH roJioC y JKeHIIHH

¢ Banmsopykoers

e IIpamzsie BOJNOCH

* T'oryOuie uau cepsle riasa

e Poikne BOJIOCH!

¢ Hopma

s OrcyTeTBHE BECHYHIEK

e BricokHil rosoc y MyKUHMH
¥ HUIKHI IOJIOC Y JeHIIH

* Hopma
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B Hacrosmee BpeMs naydeHo Hacxegosaunue Gonee 2000 npuana-
KOB 4eJIOBeKa; YCTaAHOBJEeH H&CJIEAB‘TBEBHHﬁ XapaxKTep HeKOoTO-
prix 3aboseBanuit. C JOMUHAHTHBEIMH MeHAMH CBABAHBI KADJIH-
KOBOCTh, HOJHAAKTHIMA (JHIIHHE NAJbIlbI), OTCYTCTBHE 3YD0OB
HJIH HOTTeH.

Hiayuyarh HacjeIOBaHME PpAa3JMYHBIX IPH3HAKOB Yy 4YeJOBEeKa
OUYeHBb CJIOJKHO, TAK KAK 9KCIEePUMEHTAJbHbIE METOJALI IFeHEeTHKH
K HeMY HeIPHUMEeHHMbI

MeToabl U3YHEHURA FeHeTUKM YenoBeKka

Ieneanozuveckuii memod — H3y4UeHHE POLOCIOBHON UelOBEKA
IJIsi BRIABJIEHUA PACHPOCTPAHEHHHA KAKOro-aubo NpHiHAKA MM
HacJeAcTBeHHOro 3a60/1eBaHNsA, YCTAHOBIEHHE HACIEACTBEHHOTO
XapakTepa onpeiesieHHBIX crnoco0HOCTEH YenoBeKa

Llumozenemuueckuii memod — HCCIEJOBAHME CTPYKTYPBI XpO-
MocoM. XPpOMOCOMBI, OKpAallleHHbBIE CHEeNMaNbHBIMM KpacHTe-
JIAMH, PAcCMATPHUBAIOT IIox MHKpockonom. Henonsayior pis
M3Y4YeHHA HACJEeACTBeHHBIX 3abosieBaHMI, CBA3AHHLIX € HAPY-
IIEHAAMHA CTPYKTYPHI XPOMOCOM

Bausneyoswviii memod — cpaBHeHHe XapaKTepa NPOSBJICHHA Of-
HHAX H TeX Ke NpU3HAKOoB y GiuaHenos. Mcnonsayercs AisA BeI-
SIBJICHUS POJIA HACJEACTBEHHOCTH M CPEIbl B DA3BHTHU TeX MU
WHBIX IIPH3HAKOB

Buoxumuieckuit memod — BhIABIeHWE HADPYILIEHWH 0OMeHa Be-
IIECTB IPU HEKOTOPHIX HACJEJCTBeHHBLIX 3aboneBaHUAX

Onmozenemuveckuit memod — WMCNONBb3IYETCH A BHIACHEHUSA
MEeXaHUBMA DA3BUTHS HACJEACTBEHHBLIX 3ab0jeBaHuii B OHTOrE-
Hese, UTO BajKHO /A MX JIeUYeHUA ¥ NPOPHIaAKTHKHA

IMonyaayuonnwviiic. memod — H3yYeHWe pPACIPOCTPAHEHUS OT-
JeJIEHBIX I'eHOB MM XPOMOCOMHEIX AHOMAJIAM B 4eJ0BeYeCKHX
NonviaAaunuax

Oco6eHHOCTN U3YYEHUS FrEHeTUKN YenoBeka

HeBosMOKHOCTb NIPOUSBOJLHOIO CKPEIHBAHUSA.

IosnHee HacTymJIeHNE MONOBOM 3PEJOCTH.

He6onsmoe ancio geteil y G0ALIIMHCTBA CYNPYKECKHX map.
HeBoaMoKHOCTh YPABHUBAHHUSA YCJIOBHIH YKH3HH JJIA MOTOMCTEa
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3.6. 3akoHOMEpPHOCTH MaMeHYymBocTU. HeHacnepcTeeHHas
(mMoagndukaumoHHan) uameHumeocTe. Hopma peakuum.
HacnegcreeHHas M3MEHYMBOCTL: MYTaUWOHHaR,
kKomBGuHaTHBHaA. Buabl MyTauMii U UX NPUYUHBL. 3HavYeHwe
M3MEHYMBOCTM B XM3HU OpPraHM3MOB W B 3BOMIOLMKA

NameH4YnBOCTL
HenacnepncreenHasn
Hacnencrsennas
(beHOTHIHUECKAS, HIH
(reHoTHIIMYeCKas )
MoAMpHUKALMOHHAA)
Kombunarusraas
(HOBBIE KOMDHHAILTM I'eHOB MyranmonHas
y noToMeTsa)

TI'ernble mymayuu (A3MEHEHUA B MeHAX)
Hamenenne pacnonokenus syxkigeorunos [JHE.
BHH&.H,EHHE HJIH BHeJpeHHe OJIHOro HJIH HeCKOJbKHX [
HYKJICOTHIOB.
3aMeHa OZHOTO HYKJEOTHAA APYIHM

Xpomocomuble mymayuu (NepecTpoitka XpoMocom)
YiaBoeHne y4acTHA XPOMOCOMBI.

Iloreps y4acTKa XpPOMOCOMBI. i
Ilepememenne yuacTKa OZHON XPOMOCOMBI HAa APYIVIO,
HEroMOJIOTHYHYIO eil XpoMocoMy

Tenomuble mymayuu (A3BMEHEHHE YHCIA XPOMOCOM)
Aneyniongusi — yTpara WM NOABJIEHHe JHITHUX XPOMO- | |
COM B peayJsbTaTe HADYIIeHWHA IIpolmecca Meifosa.

IMonmunnonansa — KpaTHoe yBeIHYEHHE YHCIa XPOMOCOM
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CpaBHUTENbHAA XapakTepucTUKa Moan@uMKauum 1 MyTauum

Ilpusnak

Moauduxanus

Myrauun

Onpenenenue

Konkpersoe uamene-
HHe NpPHU3HAKA, BO3-
HUKIIee 10/ BIUAHH-
eM GaxTopa BHeUIHEH
CpeJsI

CayuaiiHO BO3HHK-
IIHe CTUXHHHBIE M3-
MEHeHHA IreHOTHIIA

CyTe ABJIeHUA

ITpamoe wameHeHHe

HWamenenne rena nim

JAJIA OpraHmsma

IpHSHAKA XPOMOCOMBI

MoryT au He nacnepyrorea Hacnenyioresa

HacJIeaoBaTbCA?

Yacrora Bosrukaior maccoso | ExpHUYHBL

MMOABJIEHNA

Hanpasnernocrs | Xapaxtepuayiorca | Hocar nenanpasieH-
HAIIPABJEHHOCTHIO, | HBII XapakTep
aIeKBATHBL  YCJIOBH-
AM Cpelbl

3HaueHHe ITonesnsi, criocobersy- | Moryr GbiTh BpeaHbI-

0T BBIXVBAHHWIO Opra-
HH3MAa

MH, TOJEe3HBIMH, HEM-
TPATEHBIMH

3HaueHune
JUIA 3BOJIKOIMHA

ObecrieunBaloT MPUCIO-
cobieHne opraEu3Ma
K YCJIOBHSAM CPEIbI

IIpepocrasnsaior Ma-
TepHAJ AJA ecTecT-
BeHHOro oropa

Hopma peakyuu — 39TO AUANA30H (hbeHOTHIIMYECKHX NPOSABIE-
HHUH OJHOTO U TOrO e reHOTHUIIA B Pa3HBIX YCJIIOBHAX Cpeabl
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3.7. BHauyeHune reHeTMKM ONns mMeauuMHsl. HacneacTeeHHsie
Goneaxn Yenoeeka, UX NpUYMHLl, npodunakTuka. BpegHoe
BAIMAIHWE MYTareHoB, ankKorons, HapKOTUKOB, HUKOTUHA
Ha reHeTUYecCkWid annapar Knerku. 3awmra cpeasl oT
3arpA3HeHUs MyTareHamm

Hacaedemsennvie 3a6onesanus — 3aboNeBaHHA, BO3HUKHOBE-
HHe ¥ PA3BHTHE KOTOPLIX CBASAHO ¢ JedeKTaMH B NPOrpaMMHOM
annapate KJIETOK, IepefaBaeMBIMH II0 HACJEACTBY depes rame-
Tel. MaBecTtHo Gosee TO0 3aGoneBaHuil 4YesOBEKaA, BRIZBAHHBIX
M3MeHEeHUEM YHCJIA WM CTPYKTYPH XPOMOCOM

CrpyxTypa HacneacrTeeHHbix 3abonesanuin

Monoreansie

IMoauresnsie

X poMocoMHBIe
abeppauuy

Hacneapyioresa B co-

OTBETCTBHH C 3AKO-

"mamu Mengens.

Tunsr Hacaegosa-

HUA:

®* AYTOCOMHO-I0MH-
HAHTHBII;

® AYTOCOMHO-perec-
CHBHEIIT;

® CIIEIJIEHHOE € I10-
JIOM Hacllenosa-
HUE.

Camasa MHOroume-

Je”Haa rpynna (6o-

see 4000)

Hacnenyiores ciiox-
HO, He HA OCHOBa-
HUHM 3aKoHOB Men-
Jend.

XapakTepHO AxgH-
THBHO-NOJIHTEHHOE
HacJefoBaHUe C NOo-
poroseiM adperTom.
MuoroakTopHEIe
sabosiesaHUA

XpomocomHBIe BO-
JIe3HN ONPeAesIAI0T-
¢l HAPYIIEHHEM Ha-
CIIEJICTREHHOTO  am-
napara — M3MeHe-
HHEeM YHCJIA U CTPYK-
TYPBI XPOMOCOM.
TunuuHas IPHYH-
HA — &JKOroJabHaf
HHTOKCUKAIIUA pO-
OWTENeld TpH 3aua-
THH

Hapyimesna obme-
HA BEIecTB, MYyTa-
1WA F'eHOB, KOHTPO-
JHPYIOLINX CHHTE3
thepmerTOB B 06ycC-
JIOBJIMBAIOIIAX HX
aedpuoUT HIAKX je-
(heKrThl CTpOEHHUA

Pax, caxapHsIii gua-
ber, I1UM30(pPEHH,
SIIAJIENICHSA, THIep-
TeHBSHA, HIIeMHYec-
kaa DonesHs cepaua

H Op.

Cuugpomur layua,
Knaliadensrepa,
IllepemeBckoro —
Teprepa, 9aBapmca,
«KOUIAYBEr0 KpH-
Ka»




Opzanuam Kax 6uonozuteckan cucmema 87

cBoboOiHBIE MPOAYVKTHI JHIIONEPOKCHAAIIHA
PaIAKAaJIbI (npoMexyTouHBIe coOeiHHeHnA MeTabouama)
JHIOreHHEIe

’

MyTareHsl — ¢akTopbl, crocobHbie Bbi3bIBaATL MYTaLWM

v

DK30reHHBIe
Dusuveckue Xumuvecxue Buonozuyeckue
L MOHH3HpYyWINee | H OTPaBaAlOIIHe BHPYCHI
H3JIyUYeHHe BEIecTsa
KOMIIOHEeHTEI
H YOD-nyun | ANKaJoMIBI TabavyHoOro ALIMA
JIeKaPCTBEHHBIE
- pPagHOAKTHBHEIE | [T URALERIE
OKHCJIIHATEIH H CpeAcTBa
3JIEMEHTHI
BOCCTAHOBHUTEIH NoMToRenT
| @KCcTpeMAaJIbHAA aaposouneit
Temmeparypa | OpraHuvYecKue
PASTROpETONN NecTUIWALL U Ap.

I'ennble Gone3nu 4eno6eKa CBA3AHBI ¢ H3MEHEHHEM CTPYKTYPbI
xpomocom. K HuM oTHOCcATCA MHOro4ucIeHHBIe Done3HH obMe-
Ha BemecTB. OHM MOryT OLITH CBA3AHEI ¢ HApYLIeHHeM obMeHa
6enKoB, YIVIEBOJIOB, JIUINAOB, CTEPOMAOB, IIYPHHOB, Ouianpyon-
Ha, MHKpPO3JeMeHTOB (MeTayioB) u ap. Obmasa gyacTora reHHBIX
fGosiesnell B nonyaAnuu cocrasnsger 1—2%

Xpomocommbie 00a€3HU 4eN06€KA CBA3AHBI ¢ H3MEHEHHEM YHC-
Jla XpOMOCOM HJIH € XpOMOCOMHBIMH ab6bepanmamu. 46 % npn-
XOAMTCA HA MATOJOTHIO MOJOBBIX XpoMocoM, okoio 25% — Ha
ayrocomubie Tpucomun, 10,4% cocTaBAsSOT CTPYKTYPHBIE IIe-
pecTpoiiku
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Hacnegcreennsie 3abonesanma

Hassanune

Ipuunns:

Ilpuzsarn

ObycooBneHHBIC HAPYLUIEHUMEM YHCJa MOJOBRIX XPOMOCOM

TpucoMusa mo 18-i1
mape XpoMocom

Cungpom Hepacxomxpenne no- | My»unHbl ¢ HeJJOpa3BH-
Knaits- JIOBBIX XPOMOCOM IIPH | THIMHM TOHANAMY H Jere-
thensTEpa 0o0pa3oBaHUM rameTr y | Hepamueit ceMeHHBIX Ka-
(uacrora ponuTeneii. HAJILIIEB; BEICOKHI pocT;
0,15%) Habop xpomMocom: YMCTBEHHAA OTCTAJIOCTE]
44A + X AJUHHBIE HOTH
Cunapom Hepacxomxaeauenono- | HleHmueasl ¢ 3aMejie-
ITepemes- BBIX XpOMOCOM 11pu 00- | HAEM II0JIOBOTO co3dpe-
CKOIro — pa3oBpaHHUH raMeT y po- | BAHHA WM HeJAOpasBHTHEM
Tepuepa auTenei. ronana; Oecnogme; wma-
(qacTora Habop xpomocom: JIBIH poeT
0,03%) 44A + XXY
O6ycioBneHHbIe HAPYIIEHWEM HHCJIA AYTOCOM
Cusnp- Hepacxosxpeaue ay- | Mansiii pocr; LIHPOKOe
pom Jlay- TOCOM NpH 00pasoBa- | KPYTJjoe JNIO; DIH3KO-
HAa (4acToTA | HHH raMeT y POJHUTe- | pacnoJOMeHHBIe TIJ1a3a;
0,16%) Jei. MOJYOTKPRITBI POT; y3-
Habop xpomocom: KHe I'JIadHEBIe LIesIH; cJIa-
Tpucomnud mo 21-i foyMue; HBMEHeHHUH Jep-
nape XxpoMocoM MaTOMIHMUKH
Cungpom Hepacxomxpenue ay- | MHOKeCTBeHHBIe IOPO-
[Taray TOCOM npu 00pazoBa- | KH pPasBUTHHA; WHOTH;
(uacro- HUH TaMeT V POJAHTe- | MOMAAAKTHIUA; HApYIIe-
ta 1:7000- | neii. HHE CTPOEHHHA IOJIOBBIX
1:14 000) HaBop xpomocom: OpPTaHOB; IIYXOTA.
tpucomus no 13—14-ii | [IpakTuvyeckn Bce HONb-
mape XpoMocom Hble HEe [OKHUBAKT [0
OJHOTO TOJA
Cunzgpom Hepacxomaerue ayro- | AHOMAIUM MO3TOBOIO H
Onsapaca coM npH o6pa3OBAHMY | JHIEBOTO Hepena:
(wacroTa raMeT y poauTeneit. — HHMKHAA YeJ0CTh M
1:7000) Hafop xpomocom: POTOBOE OTBEpPCTHE Ma-

JIEHBKHE;
= rjladHele eI Y3KHe
1 KOpPOTKHE;
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ITpodoascernue mabauiybi

Haszsanue

[ prunHasl

Ipusaxu

— VIIHBIE PAKOBHMHBI Je-
opmMHEpOBaHEL;

— HAPYKHBIH CJOYXOBOM
OpOXoJ CYKeH.

ITopokn passuTHA cep-
Id ¥ KPYIHBIX COCYIOB;
BHIpayKeHHAA VMCTBEH-
HAfA OTCTAJNOCTH; CHHKE-
HUE MBILIEYHOTO TOHYCA

O6ycoBlIeHHBIe HAPYIIEHHEM CTPYKTYPSI XPOMOCOM

Xporuuec-
Kad MHeJo-
uaHaa jeii-
KeMHid

Hexparka uacTu 1IHH-
Horo mieuya 21-i1 xpo-
MOCOMBI

Pax KpoBeTBOpPHOrO 0Op-
rasa

DermI-
KEeTOHYDHSA

Myranun B resax, oT-
BEYaIOIUX 3a KOaM-
poBaHue (PepMEHTOB.
Hacnegyerca no ay-
TOCOMHO-PEecCUuBHO-
MY THIY

Hapyimenme 1mpegpartie-
HAA (peHnnanaHnmHa B
THPO3UH H3-38 PE3KOTO
CHHJKEHMA AKTHBHOCTH
(peHHTATAHHETHAPOKCH-
1a3bl, NOPHBOAALEE K
HAKOIIeHHIO (peHuIana-
HHHA H €ero TOKCcH4YeC-
KHX [IPOAYKTOB, YTO BJIe-
geT 3a coboH TsaMenoe
nopaycerne ITHC wu na-
PYLIEHHE YMCTBEHHOT'O
pPa3BUTHA

Ankanro-
HYDHSA

Myranun reHa, JIOKa-
JIM30BAHHOTO HA JAJIHUH-
HOM mJiede 3-i Xxpomo-
COMBI H KOAHPYIONIETro
CHHTe3 OKCHJa3bl r'o-
MOreHTe3HHOBOH KHC-
JIOTHL.
AyTOCOMHO-PeIeCcCHB-
HBIH THII HAaCJenoBa-
HUA

Hapymrenne obmena Tu-
PO3HHA BCJIEJCTBUE 110-
HUMEHHOH aKTHBHOCTH
depMeHTa IOMOTEHTH-
3UHA3BI M HAKOIJIEHHE
B TKAHAX OPraHM3ME& ro-
MOTEHTH3HHOBOM  KHC-
JIOTHI
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Oxonvarue mabauysl

Haszsanue

puunnnt

IIpuznaxu

'nazo-Kox-
HbIH anLiH-
HH3M
(aacToTa
1:10 000-
20 000)

Myrauuu B rede 11-i
XPOMOCOMBI, KOAMPY-
IOIeM CHHTE3 THpO-
3UHA3LI.

Hacnenyerea mo ay-
TOCOMHO-PEILeCCUBHO-
My THITY

HecnocobrocTs MenaHo-
IUTOE OOPA30BBIBATE Me-
JIAHHH, 4YTO0 06YCJIOBJIEHO
HHAKTHBAIMEH THPO3H-
HABBI:

— BPOKJIEHHOE OTCYTCT-
BHe MAT'MEHTA B KOXe H
ee MpHAATKAX;

— ANUI'MEeHTALUA PajfyHx-
HOI M mMUTMEeHTHOH 000-
JIOYEeK riaas

MpUYKHbBI BO3HUKHOBEHWS MYTaLWiA y Yenoseka

— Bce BUBI MOHH3HPYIOMIETO N3JIYUEHHSA

BOACTBax

i KoHTAKT ¢ XHMHYECKHMH BelllecTBAMH Ha BpeJHBIX IIPOH3-

B HpHBM HEKOTOPEIX JIEKAPCTBEHHBIX NPENapaTos

|

PaKTOpEI, 3arPASHANIIINE OKPYIKAIOIIVIO CPeay

Bauskopoacrsennsie Gpaku

| ANKOroJibHasA HHTOKCHKannA ponn'reneﬁ IpH 3849aTHH

| Boapact marepu crapine 45 ner (et ¢ TPHCOMHEI Yarie pox-
AA0TCA V MOKHIBLIX MaTepeii)

I'eHeTHKA NOMOraeT BBIABUThH NPHYHMHBLI PABIHYHBIX HACJIEACT-
BEHHBIX 3aD0/IeBaHHII WU NPeAPacloIOKeHHOCTh K HHM, UTO
OYeHb BAYKHO IJIA MEAMIIHHBI, B YACTHOCTH JJifi MOMCKA IyTei
JIeYeHUA W TIPeyNperk[IeHnus HACIeJCTBeHHBIX OoJsie3Hei
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3.8. Cenexuus, ee 3afa4yn v NpaKTU4YeCKoe 3HAYEHWe.
Bknap H. U. Basunoea B passutue cenekuun. MeTtoasl
CenekuMy 1 uX reHeTuyYeckme ocHoebl, MeTtoaskl BeiBegeHus
HOBbIX COPTOB PacTeHWil, Nopoa XUBOTHLIX, LUTAMMOB
MUKPOOPraHu3MoB. 3Ha4YEHWEe FreHEeTUKWU OANn§ cenexkuuu,
BuonoruyeckMe OCHOBbI BbIPALWMBAHUA KYNLTYPHLIX PAcTEHW
M OOMALLHUX XXWBOTHBLIX

Cenexyus — 310 HAVKA O METOJAX CO3NAHUA IOPOJ JOMANTHUX
JKUBOTHBIX, COPTOB KYJILTYPHBIX PACTEHHI M IITAMMOB MUKPO-
OpraHU3MOB ¢ TPeOYIOIMMHCS uenoBeKy cBoicrsamu. Ilox ce-
JeKIuedl MOHUMAKOT W CAM [POLECC M3MEHEHHS JKUBBIX Opra-
HH3MOB, OCYIIECTBJIAEMBIH YeJIOBEKOM € IeJIbI0 COXPAHEeHUA M
N3YYeHNA CBOMCTB

ITopoda (copm, wmamm) — 3TO MONYJAILMA OPraHU3MOB, HC-
KYCCTBEHHO CO3/laHHAA YeJIOBEKOM M XapaKTepH3yIOImascs cIie-
DuGUUECKAM TIeHO(OHAOM, HACJEJACTBEHHO 3aKpelJIeHHBIMHU
MOpP(}OIOrHYEeCKUMHA H (PH3HOSOrHYeCKNMH IIPH3HAKAMHM, OIpe-
JeJIeHHBIM YPOBHEM M XapaKTepoM IPOAYKTHBHOCTH

OcHoBHbIE 32241 cenekummn

|| Hlomyuerne BEICOKOYPOKANHEIX COPTOB DACTEHHMH, yBeamde-
HHE NJOJOBHTOCTH M NPOAYKTHBHOCTH IMOPOA HHUBOTHRIX

Vayumerne KauecTBa NPOAYKIMM (HAUPUMED, BKyca, BHELI-
— Hero BH/A, JIEKKOCTH ILJIOAOB M OBOIIEH, coaep:kaHus Oenxa,
KJIEHKOBHHBLI ¥ HE3AMEHMMEIX AMHMHOKHACJIOT B 3epHe)

Yayumenne (GHINOIOrMYECKUX CBOMCTE (CKOPOCIENOCTh, 3a-
| CYXOYCTOHYHMBOCTh, YCTOHYUBOCTE K OONE3HAM, BPEANTENAM H
HeOMaronpHATHEIM KJIMMATHYECKHM VCIOBHAM)

IToBbilleHMe WHTEHCHMBHOCTH DPa3BUTHA (y pACTeHHNA — «OT-
—| 3BIBYMBOCTL? HA VA0OpeHHA W MOJIHB, V YXHBOTHBIX — «OILIA-
TA®» KOpMAa | T. I1.)
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H. . BaBuiop coGpaj KOJUIEKIHIO Ce-
MSH KYJbTYPHEIX DPACTEHHMH €O BCEro
MHDa W BBIIGJNIJ HEHTPhBI MHOroofpa-
3uA KYJABTYPHBIX pacTeHMii, chopmy-
JHMPOBAaJ 38KOH TOMOJOrHYeCcKNux pAajgoB
B HACJIEJCTBEHHOH M3MEHYHBOCTH

Hukonait Basunos

3aKoH roMoNorM4ecKrux Psaoe B HACNeACTBeHHOW U3MeHYMBOCTH

(H. W. Basunos, 1920 r.):

Tenemuvecku 6auskue podet U 6udsl xapakmepusyiomes cxod-
HbIMU pAdamMu HaciedemeenHOl uIMeHLUBOCMU

LIeHTpbi NPOMCXOXAEHUSA KYNbTYPHBIX PaCTeHWA
(no H. U. Baeunosy)

Banaguas Uapua

Hazsanue I'eorpaduueckoe Poauna KyIbTypHBIX

HeHTpa MOJOKeHHe PACTeHHH
I0xnoasuar- | Tpomuueckas Wu- | Puc, caxapHsIl TPOCTHHK,
CKHH Tponu- | ausa, MBERoKUTaill, | HUTpyCcoBkle, oryper, Dax-
YecKHit Oxuwit  Kurait, | 7akan, uepHBIE nepen
o-ea lOro-Bocrou- | 1 ap. (560 % RynasTypHBIX

HOIT A3un pacTeHmit)

Bocrouso- Bocrounsrii nllen- | Cos, npoco, rpeunxa, mio-
aguaTcKuit TpansHeI# Kuraif, | 10BEle W OBONIHBIE KY/ib-
Anonuna, Kopes, | Tvpsi — ciauBa, BHIIHSA,
TaitBans peaska u ap. (20 % kynas-

TYPHBIX pacTeHuii)
H0ro-3anaj- Manasn Asus, Cpen- | [Tmenuna, posxs, 6006oBsie
HO-a3uAaTe- HAA Asua, WpaH, | KyABTYDEI, JIEH, KOHOILIH,
KHit Adranucran, I0ro- | pena, MOpPKOBEL, YeCHOK,

BuHOrpay, abpuroc, rpy-
ma u ap. (14 % =ryasryp-
HEIX pacTeHHit)




Opzanusm xax buonozuiecxan cucmema 93

Oxonvanue mabauyvi

Haapanue I'eorpacguueckoe Ponuna kyasTypHBIX
HeHTpa NOJIoKeHne pacTenui

Cpepusemuo- | Crpanesl nmo Gepe- | Kanyera, caxapHas CBeK-

MOPCK it ram CpeamaemHO- | 8, MACHMHEI, KIEBep, ue-
ro Mopst YEBHIA, KOPMOBBIE TPABEI
(11 % KyabTypHBIX pacre-

HUi)
Abuccun- AbuccuucKoe Ha- | TBeppaa mImenuna, #A4-
CKH ropee AQpurn MeHb, KodeiHoe Hepeso,

copro, 6aHaHBI

Ienrpansro- | KOruaa Mexkcuka | Kykypysa, [IIHHHOBOJOK-

aMepHuKaH- HUCTBIH XJIOMYATHHK, Ka-
CKHI Kao, ThIKBa, Tabak
HO:xuOaME- HOsxuasn Amepura | Kaprodens, ananac, XuH-
PHKaHCKWH BIONE BANAJHOTO | HOE JEepPeBo

nobeperxba

®DakTopbl, KOTOPbIe HEOBXOAUMO YUUTLIBATH
Nnpy NPoBeaeHUN Cenexkumm

| lexogHoe pasHOOGpasmWe COPTOB pPacTeHHil, MOPOA KHBOTHBIX

| 3aKOHBI HACJIEICTBEHHOH H3MEHIUBOCTH

i Pousb cpefbl B pA3BUTHH MPH3HAKOB

| 3aKOHBI HAC/IELOBAHUA IIPpHU3HAKOB

| @opMbI HCKYCCTEEHHOr0 oTbopa
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OcobeHHOCTH CENeKUMOHHOM paboThbl C XMBOTHBIMKU

|| CenbexoxoaaifcTBeHHBIE KHBOTHBEIE PasMHOMKAIOTCA TOJBKO
TIOJIOBEIM TIYTEM

| | TloromMeTBO, OJTyYEHHOE OT OJHON Naphl IPOU3BOANTENEH, KAK
NPAaBUJIO, HEBEJIHKO

| 3HaUHTEIbHAA NpogoIHTEJIEHOCTE HHIHH

| | TpyniHO BBIBECTH UHMCTHIE JIMHWHM, TAK KAK JKHBOTHBIE HE CIO-
coOHEI K CAMOOTIJIOJIOTRODEHHIO

— Bosbmas [MeHHOCTh MOTOMCTBA

— MHOrHe NpU3HAKH CBASAHBL C 3KCTEPHEPOM

— HeobxoaMMO YYHTHEIBATE CBA3H MEKAY PASHBIMH NPHU3HAKAMH

OcHOBHbIE METOALI
cenexunoHHoi paboTsl

il N

Crpemnsanne

HckyccrBeHHBINA 0TGOP

Podemeennoe (pis

Maccosuiit (6ea yuera

3aKperJieHHs [IPH3HAKOR) POAOCNIOBHOI)
Hepodemeennoe Hrudusudyanvhbiil
(ayTOpuausr) (c yueToM poaocCnOBHOIR)

Brympunopodroe (6Hympucopmosoe) — Anus
3aKpenJieHua NPH3HAKOB, PA3MHOMKEHUA NopoAsl (copra)

Mexcnopodnoe (mexccopmogoe) — 1S MOJYICHUA
HOBBIX IPU3HAKOB

Omdanennasa subpuduizayui — CKpPEIINBAHNE
npejcTaBUTe el pa3HEIX BHAOB
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MeToasl cenexkumm

Pacrenni HusoTHEIX
Orbop: Iloafop poanTeabCKUX map
® MACCOBBEIII — BBIAEJICHHE ® yueT DOAOCJIOBHOH Kam-

TPYIILL pacTeHuit ¢ Heob-
XOAHMBIMH IIPH3HAKAMH;
® UHJAUBHYAILHBIN

I'udpuausauus (cxpeliupa-

HHe):

® poAcTBeHHAA (NoJlydeHHe
JUCTRIX JUHUI AA, aa);

® HEPOACTBEHHAA (MeHIH-
HeitHoe) (P AAxaa F, —
Aa rubpupgaasa cuuaa (re-
Teposuc))

JIOT0O NPON3BOLUTEN;

® UHIUBHAYVAJILHBII oT-
fop — BeljEJIEHUE OJHON
ocobu ¢ HYMHBIMH HIpPH-
3HAKAMHU

Otnanennas  rubpuansa-
IHA — ToJyYeHue rudpu-
[OB PasHEIX BHIOB, POJOB:
® Kanycra-+ peabka;
® [IIEHHUIA + PO =

= TPUTHKAJE;
® [IIEeHUIA + NBIpeit

I'nopuausanuna:

®* DOJICTBEHHAaH
(6pares +cecTphl; pogu-
TeJIn + JIeTH);

® HEepPOJACTBEHHAA (MeKIo-

Mosmunnonaua — KparHOE
VBeJIHYeHHe qHcaa Xpomo-
com (rubpuarr Gomee ypo-
JKAUHBI, YCTOWYHBEI K He-
braronpuaTHEIM (harTopam
cpean)

pPOAHAA,  BHYTPHUIIOPOJ-
Haf)
Ornanesnas  rubGpuanaa-

IHA — CKpemHBaHHE KH-
BOTHBIX pPAasHBIX BHIOB, PO-
JIOB:
e robuina +ocen = myu;
® QCHMIA+ KOHE = JIOUIAK;
® OBIla-MepuHOC + bapan
(apxap) =apxapoMepuHoCc;
s crepasaaes + Oenyra = Gec-
Tep.
I'nbpuasl GecninogHbL

Myrareses — noaydeHue
MyTanuil HCKYCCTBEHHBIM
nyrem

Henbitasue NPOM3BOAMTE-
JH 10 NMOTOMCTBY (X03#i-
CTBEHHBIE IPHSHAKH, He00-
XOJUMBIE TOJBKO Y CAMOK:
SANIEHOCKOCTH, MOJOYHOCTD
HT. 4.)
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3.9. BuotexHonorus, ee Hanpaenenws. KnetouHas M reHHas

MHXEHepURA, KnoHuposauue. Pone KNeTouYHoW Teopun

B CTAHOBNEHWM W pas3suTuM BuoTexHonorum. 3navenue
6MOTEXHONOrMK ONS Pa3BUTUS CeNekuuM, CenbCcKoro
X03akcTBa, MUKPOBMONOrMYeCcKon NPOMBILLNEHHOCTH,
COoXpaHeHus reHopoHAa NNaHeTbl. ITUYECKHE ACTIeKThl
Pa3BUTMA HEKOTOPLIX UCCNepoBaHuil B BUOTEeXHONOruu
(xnoHnpoBaHue Yenosexa, HanpaeneHHbie U3AMEHeHWs reHoma)

Buomexnonozua — WCNOJbL3OBAHUE JKHBBLIX OPraHU3MOB H OGHO-
JIOPMYECKHX MPOLECCOB B NMPOMBINUIEHHOCTH M CENbCKOM XO-
3AiicTBe; MPOM3BOACTBO HEOOXOAMMEIX JJIA YeJOBeKA BEIIEeCTB
C HCIIOJIB30BAHHEM )IOCTHJKEHHﬁ MHKPOﬁHOJIOl"HH " 6HOXHMHH

3apaun 6MoTexHONOruK

N Cunres KOPMOBBIX 0eJIKOB, BUTAMWHOB, AHTHOMOTHKOB, Jie-
KapCTBeHHLIX MpenapaTos

| | Pemenne axomormueckux mpobreM. Bopnba ¢ sarpssHenmeM
oxpy:kaiomeii cpeast (mycop ~““y CH )

T

Pemenue sHeprernyeckoit npobaems (Menoab3oBanme Huorasa)

L] HOJTY‘IEHHE ChIPBA AJIA MHIEeBOH, XMMUYECKON U TeKCTHJILHOM
IIPOMBIIIIJIEHHOCTH

HanpaenexHus coBpemMeHHoi BuoTexHonorumn

/ v \

Muxpobuosoru4eckoe Knerounasn l'ennasn
NIPOM3BOJICTBO HHIKEeHEePH# UHMKEHEPHA
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Mukpobuonornyeckuii cuHres
(cBeime 150 Bua0B NPOAVKIIHE)

I

Cospanne MHUEDPOOPraHM3MOB C HOBRIMH CBOMCTBAMH

-

Hcnonkn3oBanue MHKPOOPraHU3MOB A TOJYVYEHHA PAAa Be-
weere (6enKu, AMHHOKHCIOTHL B Ap.)

IMonyuenune KopMoBoro Geska (¢ MCIONB30BAHMEM HPOKIKet)

ITonyuenune BATAMUHEOB, OPraHUYECKHUX KHUCIOT (VKCYCHAS, JIU-
MOHHAS, MOJIOYHASs), AHTHOMOTHKOB, (DEPMEHTOR, FTOPMOHOB

DocTrxeHns MUKpoGMONOru4eckoro cUHTe3a

BriBezeHEl MHKDPOOPPAHU3MEL, CHHTE3UDYIOUINE He3aAMEHUMYIO
A 9eJJOBEKA H HEKOTOPBIX #UBOTHBIX AMUHOKHUCIIOTY JIU3HH,
HEZOCTATOK KOTOPOi B OpraHMaMe ONPHBOANUT K 3aJepiKKe poc-
Ta. JIMBHH MCHONB3YIOT KAK KOPMOBYK A00aBKY K pAlHOHY
CeIbCKOXO03AMCTBeHHBIX YKUBOTHEIX, Menonssosarne 1 T Kop-
MOBOTO Desika aKOHOMHT 5—8 T 3epHa

IloBrimenne npoaykTHBHOCTH nrunesogcrea. obaska 1 71
6roMacesl ApoxsKed B PAIMOH NTHI, CIOCODCTRYET MOJYUeHHIO
gonojaHuTeNbHO 1,5-2 T MaAca wan 25-35 TeIC. AHIL

Hassieuenne MeTaJJIOB M3 cTOYHBbIX Boa. C aroil menso mm-
POKO HCHOJL3YIOT 0aKTepHH, CrocobHLIe HAKANUIMBATE VpaH,
MeAb, KODANbT

Pemenue apepreTndeckoii npobxemsi. [[na oborpesa momemnie-
HHUIl ¥ NPHTOTOBJEHUS MHIIH MCHOJb3yeTcs ODHOraa — CMeCh
MeTaHa W YIJIeKHCJIOTO rasa, monydaeMas OpH mepepaGoTke
OTXO/I0B NIPOM3BOJICTEA CAXAPA ¥ JPYIHX NPOAYKTOB CEIbCKOro
X03AicTBA CHENHATBLHON KYILTYpPOii 6axTepumil

4 Bnoanras o exesmax w mafinigax
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Iennan unxcenepus — 910 OTPACHL MOJEKYJIAPHOH Guosoruu
H eHETHKH, 3aJa4eil KOTOPOH ABIAETCH KOHCTPYHPOBAHHE I'e-
HETHUYECKHX CTPYKTYP IO 3apaHee HaMeueHHOMY ILIAHY, CO37a-
HHe OPraHUu3MOB ¢ HOBOM IeHEeTUHeCKOH HporpaMMoii

Kremounas uHMeHepus — sT0 METOJ KOHCTPYUPOBAHUA KJe-
TOK HOBOI'0 THIIA HA OCHOBE MX KYJALTHBHPOBaAHHUSA, rubpuamnsa-
IHA ¥ pekoHeTpykiuH, [Ipy aTomM B KAeTKM BBOJIAT HOBBIE XpPO-
MOCOMBI, AJpa U APYyrue KJeTOYHLIE CTPYKTYPhI

Hanpaenenus

B KJIETOUHOH HHIKeHePHH

* BripamiBanue KJIETOK U TKAHEH PACTeHWI M KUBOTHBIX HA
crenManbHBIX NHTATEIbHBIX cpefax.

* BripauinBanue DesbAePHBIX KJETOK, Hepeca)KuBaHue sAjgpa
H3 OAHOHN KIEeTKH B APYIYIO.

o ['ubpuausanusa cOMATHYECKUX KJIETOK.

¢ [TosryueHne HIOHOB, B KJETKAX KOTOPBIX HAKAILIHBAETCH
B HECKOJBKO pas Oosbllle IEHHBIX BEIIECTB, YEM B IEJIOM
PacTeHHH, BhIpalMBAEMOM OOLIYHBIM CIOCODOM.

» CokpanjeHne CpPOKOB BhIBEJEHUA HOBBIX COPTOB pacTeHUil
¢ 10-12 go 3-4 ner

m reHHOM’ HHKEeHepHH

e IlepecTpoiika reHOTHIIOB.
s [lepecagka reHos

HJIOHE&POBGHEE — HNOoJy4YeHHe MHOTOYHCIeHHBIX KONHA reHa,
Oesika, KIETOK OpraHa WiIW oprasHuaMa
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DocTmxeHns

B KJIeTOYHOH HHKeHepHH

e [TonyueHb! rHOpPUAHBIE KJIETKH MBIIIH H YeJOBEKA, KOLIKH
u cobakru.

e [Tonyuena GuoMacca KeHbIICHs AJfA HYA napdoOMepHOl 1
MEeIHIMHCKOM TPOMBIIIJIEHHOCTH.

o CoanaHbl MeBHUAOBLEIE M'MOPHILI, KOTOPLIE TPYAHO MOJAYYHTE
B ECTECTBEHHBIX YCJIOBHAX.

e Pemena sagaua GBICTPOro pasMHOMKEHHA PEIKHX HJIM BHOBb
CO3[JAHHBIX [IEHHBIX COPTOB CeNIbCKOX03AHCTBEHHBIX pa(:'rennﬁ.

e [lonyuyensl ru0puasl pasjaUYHLIX BHAOB Kaprodensa, Kamyc-
Thl U TYPHeIca

i TeHHON HHIKeHepHH

¢ IlepecTpoiika reHOTHIIOB.

e [Tepecagka resos yesiosexa; obecneuHBAOMIUX CHHTES KAKO-
ro-ymabo (epMeHTa WIH IOPMOHA, B KJIETKH MHKDOOPraHHS3-
MOB (HanpuMep, reHa, OTBETCTBEHHOTO 34 BhIpAGOTHY HMHCY-
JWMHA, — B TeHOTHN KHIIEYHOW MAJ0YKH).

¢ [losnyueH HHCYIHH.

o TTosryuen (hakTOp CBEPTHIBAHUA KPOBW AJA JOAEH, DOMBHBIX
reModuanei,

e IIpoBesieHa nepecagka reHa puxcamuy azora arMocdepHoOro
BO3AYXA U3 KJETOK DaKTepHil B 3IMAKH.

e Hcnoss3oBaEne nNepeHoca reHoB MPH BhIBEEHUH HOBBIX COP-
TOB IEKOPATHBHLIX PACTEHHH (B PeHOTHN NeTYHUH ObLI nepe-
HeceH reH, Hapymawomuit ofpasopaHue MAIMEHTA B JIenecT-
Kax — OsljIa co3/laHa MeTYHUA ¢ DeJBIMHA IBeTKAMH)

3Tuyeckue acnexTsl pazsuTua BUONOrMYecKuX UCCnenoBaHuin

CTOPOHHWKHY KJIOHMPOBAHUA BHAAT B HEM Ipeikie Bcero crnocob
pa3MHOMEHHH, KOTOPBIM MOT'VT BOCNOJB30OBATHCH JIHOAH, B CHIY
KAKHX-TH00 NPUHYHH He HMEIOI[He BOZMOKHOCTH MO-HHOMY BOC-
NPOM3BECTH CBOM IMeHBl M TOJYYATH B PE3YJILTATE POAHOIO HM
peberxa. YTo ke KacaeTCA MCIONB3OBAHUA €€ B aMOPaJbHBIX,
OeaHpPaBCTBEHHBIX HEJNAX, TO Helb3fA ObITh 3ACTPAXOBAHHBIM OT
aTOTO, W MO3TOMY pPeYb JAOJIKHA MATH JIHIIL O MIOCTOAHHOM 3TH-
YeCKOM KOHTPOJIE HaJ MOA0OHBIMM HCCASLOBAHUAMU.

4
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Paspaborka 6HOTEXHOJOTHH NOJAYyHeHHs B GOJBIIOM KOJIHYECTBE
CTBOJIOBBIX KJIETOK NACT BO3MOKHOCTH MEAMKAM JIEUUTH MHOTHE
0 cHMX Nop Heuajedumblie 3abonesanus: guader, bonesns Ilap-
KuHCOHA, Oonessbs Ansureiimepa (crapueckoe ciaaboymue), Go-
JIe3HH cepAevyHoi MbIUnsl (MEGapKTE MUOKapaa), doneany mo-
yeK, nevyeHH, zaboseBaHUA KocTed, KPDOBH, a TAKIKe pak H Ap.
OnHaKo nasKe NPOMUGHUKU KIOHUPOBAHUS UeJIOBeKa He pasie-
JHOT ONACeHUHN QJ&HTSCTOB 0 BOGMOMHOCTH BOCHPDOH3BEIEHHH
DOMYHUIN OAMHAKOBEIX 0HOpoGOTOB ¢ abCONIOTHO HAEHTHYHBIM
MHTEJLIEKTOM, IIOBEAEHHUEM, ITPOrPAMMON CAMOpPEATIH3aIlHH,
Knoruposarne comgep:xuT B cefe H cepbedHble ODHOJOTHYECKHE
npofsieMbl: OHO MOJKET IMPHBECTH K BO3PACTAHUIO B 4esiOBedeC-
KOH NONYJIANNM TreHeTHYeCKH HENOJHONEHHBIX, B TOM YHCTe
neuxudeckn D0JIBHBIX JIO/eit.

YuureBasg ZOCTHKEHHA TEHHOI WHIKeHepHH H DealbHYI0 BO3-
MOJKHOCTE CO3JAHUS PEHETHYECKU M3MEHEHHBIX He TOJBKO HKH-
BOTHEIX, HO M 4ejoBexa, 29-a ceccus 'eHepanbHOIl KOH(pepeH-
oun OHECKO B 1997 r. npumsina «Beeobmyo aexaaparuio
0 reHOME 4eJIOBEKA W TpaBax denoBexa». B cratee 11 aroro go-
KYMEHTA M'OBOPHTCS, YTO He cJeAyeT AONYCKATh NPAKTHKY, IpO-
THBOPEUYAIYVI0 NOCTOUHCTBY He/OBEKA, B YACTHOCTH IPaAKTHKY
KJOHWPOBAHMS B IENAX BOCIPOM3BOACTBA UeJOBeUeCKOH ocobu.
Coser EBponmi Takmke BHec jonojiHeHme B EBponelckyw KOH-
BEHIIMIO O IIpaBax desloBexKa W OmomMeaMIIMHE, KOTOpas IJIACHT:
«3anpeTUTh BCAKOE BMELIATENBCTEO, IPECIeAyIOliee Lejlb Co-
30aTh YeJIoBeYecKyl 0co0b, HASHTHYHYIO JAPYTIoH — KHBOH MJIH
MEepTBOM» .

Opnaxo B mM0boM cryuae sagaua OHOMEAHIMHCKON ATUKH — He
sanpeunlaTh ¥ He HAJArAThH MOPATOPHH HA HOBBIE U crapkie Guo-
TEXHOIOTHHA, a CHOCOGCT‘BOB&TB HX Pa3BUTHIH ¥ HPaABCTBEHHO-
My HCHOJIb30BaHUK. Beas sauperurs, Hanpumep, Jiodbie MAHN-
OyJAANAE ¢ 9MOPHOHAMH — BTO 3HAYUT HE TOJBKO NOCTABUTH
KpecT Ha CeMbAX, KOTOPEIe HE MOI'YT HMeTh AeTel MHAYE, YeM
II0 METOJAMKAM 3KCTPAKOPIOPAJABHOTO (BHEMATOYHOI'0) OIJIOH0T-
BOPEHMA, HO ¥ 3AKPLITH LEJI0e HAVIHOE HATIPABIeHHEe — sMOpPHO-
JIOTHIO. 3alpeTHTh KIOHHPOBAHUE JIOAEH U KUBOTHBIX, 3alpe-
THTH PafoTy IO CO3AAHUI0 TPAHCTEHHBIX JXHBOTHBIX — 3HAYHT
He TOJIBKO OCTAHOBHTEL IeJi0e HaAYYHOE HAIIPDABJIEHHEe, HO H B
OyAymeM HOKYNATE NJIOALI HAYYHBIX AOCTHIKEHHIT y Tex, KTo
HIET BOepesn




4. CACTEMA U MHOIOOBPA3ME
OPFAHUYECKOIro MUPA

4.1. MuorooGpaave opraHuamos. 3HaueHue pabor
K. Nlnnnen v XK.-B. Nlamapka. OCHOBHbIE cCMCTEMaTHYecKue
(TakcoHOMM4YECKMe) kaTeropun: BUA, poa, CeMeicTso,
oTpsAa (nopsAaok), knacc, Tun (oTaen), UapcTso;
WX CONOAYMHEeHHOCThb

COBFIBMBHHQSI cucTemMa opraHM4eckoro mupa

Umnepusa Hmnepus
Hexrnerounsie Knerounrie
Hapmaperso Hanmaperso
IIpoxapuors OyKapHuOTHI
Llaperso ITapcreo BakTepun - IlapcTBo A{uBOTHBIE

Bupychr

Maperso Apxeu - Hapecreo I'pudst

- IlapersBo Pacrenns

B nacrosmiee BpeMsi Ha 3emJie HM3BECTHO CBBIIIe 2 MJIH BHIOB
JKMBBIX OPPaHU3MOB, YTO YPE3BBLIYAWHO BaTPyAHAET Kiaccupu-
Kamuio aToro uaodunuda. B ceAsu ¢ oruM chopMHpPOBAICA 0CO-
Oprit pasaesn DHOJIOTMH, 3afadeil KOTOPOro SABJISETCHA ONUCAHHE
A 0D03HAYEHME BCEX CYUIECTBYIOINIMX M BEIMEPIIMX BHAOB Op-
raHM3MOB, A TAKMKEe WX pAaclHpejesieHHe 10 PA3IHYHBIM TpPYII-
mnaM, — cucmemamura.

HaunGonee obmuMu KPUTEPHAMH, KOTODhIE MHUPOKO TIPUMEHH-
I0TC B COBPEMEHHOH CHCTeMATHKe, ABISIOTCS YPOBEHL Opra-
HHBaluM, crnocod NMUTAHWUA, OCODEHHOCTH CTPOEHWA KIETKH H
c1ocoOHOCTE K AKTHBHOMY IePeMeIeHn0 B IPOCTPAHCTBE Opra-
HHASMAa B IEeJIOM
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3acnyru K. Jlunnen

¢ Bees apoiiHOe HazBaHue AIa 0DO3HAYEHHA
BUAa — OHMHADPHYIO HOMEHKJIATYPY.

e Jlan onpeneneHue BHAA KaK COBOKYIHOC-
TH CXOJHBLIX IO CTPOEHHIO ocobeil, JaloIIuX
ILIOJOBHTOE IIOTOMCTBO.

¢ Bpen cucTemMaTMuecKHMe KATErOPHH: BHI,
Poa, OTpsAM, KJacc.

¢ [Iposen pethopmy GoTaHHYECKOH TepMHHO-
noruy, Bees 1000 GoraHnYeCcKHX TEPMUHOB.

e Onucan 1200 poxor 1 8000 Buzxos.

|

Kapa JTunnet

¢ [Ipepnoxkun cucremy Kiaaccudukanuu pacrenuii — 24 Kiacca
(no KonuyecTBY THIYHMHOK M IIECTHKOB B I[BETKE).
* Coapan cucremy »xuBoTHbIX — I1I cTynenn, 6 knaccos (1o cTpo-

€HHIO KPOBEHOCHOMH cHCTEeMBbl)

Cuctema XMBoTHbIX K. JlluHHen

ITI crynens
6. Yepsu

II erynens 5. Hacekombre z
H
&
4. Priont =
I crynens 3. Tapm g
s
&=

2. ITruner
1. Munexkonuramonime

Cucrema xuBoTHEIX K. JInaHesa ObliIa HCKYCCTBEHHOH, TAK KAK
HE YCTAHABJIMBAJA POJACTBEHHLIX CBA3EH MEXAY OPraHH3MAMH H
HE VUHTBIBAJIA BCI0 COBOKYIHOCTE NPH3HAKOB popcrtsa. OcHOB-
HOU ujeeil cHCTeMBI DBIJ [IOUCK CXOJACTBa MEXJAY OPraHu3MaMH,

4 He poacTBa MeXay BHIaMH
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3acnyru X.-B. Jllamapka

¢ BeIABHHYJ TMIOTE3Y, YTO BHALI CYIIECTBY-
T, HO UI3BMEHAKTCH BO BPpEeMEHH.

e Been moHATHe 9BOMIONMHU KAK IIpolecca M-
TOPHAYECKOr0 PA3BHTHUSA JKMBBIX OPraHM3MOB
oT HU3IMKUX GOPM K BHICIIUM, OT IPOCTHIX K
Dosiee CIIOMHBIM.

e Oupenenny DPUIUHEL 9BOJIONNA (ABAKYIIME
dakTOphl): BAMSHUE BHEIIHEeN cpejbl, BHYT-
PeHHee CTpeMJIeHNue OPraHu3MOB K Iporpec-
cy (Bce H3MEHEHUHA [10JIe3Hkl, NOCKOABKY CY-
IIIECTBYET 1e/1eco00pa3HOCTS), HACIEeI0BAHAE

Atan-Bamucm
Jamnapr

nprobpeTeHHBIX MPU3HAKOR (BCE MMOJIe3HbIe H3MEHEHUSA HAaCTe-
AVIOTCSH).

¢ Coagan cucreMy »XHBOTHEIX u3 6 cryneneit, 14 knaccos ¢ rpa-
JAalHei 0T NPHMHTHBHBEIX (DOPM K CJIOCHBIM

Cuctema xuBoTHbix X.-B.Jlamapka

14. Mnexonurawmue | VI
13. IITuos:

12. Penrunnu V
11. Pribnt

10. Yconorue :
9. Mommocku v =f
8. Konsuarsre t:[
7. PakooBpasHublie o
6. IlaykooGpasusie I11 5
5. Hacexomzle ::

4. Yepsu II

3. Jlyuncrrie
2. Ionuns 1

1. Uadysopun

Cucrema H.-B. Jlamapka Oblia ecTeCTBEHHOM, TAK KAK OTpa)ka-
J1a POJICTBEHHEIE CBA3H MKy OPraHu3MaMy, PasBUTHE OT IIpO-
eThIX (POPM K CIHOMHBIM
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MNonoxutensHsie 4epTsl Teopun Jlamapka

YeraHoBneHO POACTBO MEXAY BHIAMH

[Ipnauaaa IBOJIIOLI A

3abnyxnenus Nlamapka

IenecoobpasHocTs N3MEHEHHIT

| | BEyTpeHHee cTpeMJIeHHe K IPOrpeccy NpeinoJlaTaeT Halauuue
¢TBOpLA»

— HacnesoBanue 6naronpuobpeTeHHBIX NPUBHAKOB

Bud — rpynmna ocobeii, XapaKTepuayOIIHXCs HACTIeNCTBEHHBIM
CXOJICTBOM CTPOEHHMSA M IPOILECCOB JKH3HENEeATE/NILHOCTH, KOTO-
phie CBODOAHO CKPELIMBAIOTCA U JAI0T IJIOAOBUTOE IIOTOMCTBO,
Knaceuduuuposars onpeae/eHHblii OPraiuaM — 3HAYHT Onpe-
JIeJINTH €T0 MeCTO B CHCTEME JKHBOI'O MHUPA, TO €CTh HPHHAJIEHK-
HOCTb K ONpeJe/IeHHBIM CHCTEMATHYECKHUM eJHHUALAM

CucremaTuyeckue KaTteropum pacteHuin

Buad Knesep nyrosoii

Pc}a Kinesep

Cetteucmeo Bobossie

I ip.a&orc BobosouseTabie

K.facc JBynoasHBIE

Omdean IHokpeiTocemennstie (LlBeTkoBnie)

T

Iapemeo Pacrenus
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Cucrematu4eckne KaTeropmm XMBOTHbIX

Bud Mepngenb 6ypsrit
Pti’! Mengenn
Ceteacmeo Mengexbu
Oripm? Xunaele

fc.j.acc Muaexonuraiomnue
Tjn Xopaossie

1] i'pcmao Husorarie

Bup, pon, cemeiicrso, orpajn (nopsmok), kaace, Tan (ormen),
LAPCTBO — 3TO OCHOBHEIE MAKCOHOMUYECKUE, MITH CUCMEMAmit-
yecrkue, xameeopuu, TO eCTh CONOAYHHEHHBIE I'PDYIIIIbI pac'rer{m"{
U JKHBOTHBIX, MMEIONIMX PasJMYyHYI0 crerneHb pojcrsa. Cnosa
«BHJI», ¢POA» H T. J. He NOAPasyMeBAIOT KOHKPETHBIN opra-
HU3M, 270 Kak Obl CTYIEHb JECTHHUILI WM IHPAMHIbLI, TOTLA
KaK nobaBjieHHe K 9THM CJ0BAM KOHKDETHBIX HA3BAHHWII KAK Ol
HAIOJHAET UX CMBICJIOM, IPEBPAalllaeT UX B MAKCOH — TPYIIyY
OpPraHu3MoOB, CBS3AHHLIX ONpPEINeJICHHOH CTeNeHbI0 POACTBA

4.2. Uapcreo Gakrepuii, cTpoOeHUe, XU3IHEeNEeATeNbHOCTD,
pa3aMHOXeHue, ponbk B npupope. Bakrepun — Bo3GyauTenu
3aboneBannii pacTeHnii, XUBOTHbIX, Yenoeeka. lNMpodbunakTuka
3aboneeaHuii, Bbi3biBaemblx BakTepuamu

Ilporkapuorst

e e

Apxen " { Baxrepun
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Huanobaxmepuu — 3TO OJMHOYHBIE MW KOJOHHAILHLIE Op-
FAHU3MEI, HMelomue obui causucTelil yexon. OHM copepaxar
XJI0pohHA U APYTHEe NHTMEHTHI (DOTOCHHTe3a, 9T0 00YCI0BIH-
BaeT MX pasHooOpasHyio okpacky. llmaHoGakTepum He TOJb-
K0 00pasyiorT KHCJ0poA W OPraHHYecKHe BellecTBa, HO M MOTYT
BXOAMTH B COCTAB JIMIIAIHHMKOB, & TAK)KE BBIGHIBATH ¢IIBETE-
HHE» BOASI

CrpoeHune 1 Xu3HeaeaTensHoCcTs DakTepui

®opma Pasroobpasnasn:

o mapoobpasHas (KOKKH)

* NaJOUKOBHAHASA (OATIMILIEI)
e cniupanbHAas (CIMPHILIBI)

® pzorayras (BUOpmoHBI)

Pasmepsi Or 0,56—-1 mem g0 10 Mmxm

Crpoenne

KJIETOYHAA CTeHKa U3 MYpPeHHa;
CIM3UCTAA KAICcyjia U3 NMOJHCAXAPHIOB;
mIasMmarnueckas memOpaHa;
IHTOIIa3Ma;

» nyriaeous (koabnesas [THK);

* (hoTocuHTETHHECKHEe MeMOpaHbI;

* puBOCOMBI;

® JKIVTHEK;

® CKJAAYATHIC BRINAYABAHUA MeMOpaHbl

e o &
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Oxonyanue mabaubt

IMurasue

AgroTpodiHoe (CHHTE3 OpPraHWYECKHX BEIIecTB

H3 HEOPraHUYeCKHX):

» (porocuHTE3 (3€eJeHble, TYPIYPHBIE);

* XeMocHHTe3 (seseaobaxTepun, cepodakre-
puH, HUTpoQHIAPYIOLIe OaKTEepHH).

I'ereporpodHoe (MCIOTLE30BAHMAE MOTOBEIX

OpraHAYecKHX BeIecTB):

& canpoTpodsl (MATAIOTCA MEpPTBOH OPraHnKoi;
fakTepuy rHHeHWA, Opoennda);

* cuMOHOHTH (ITOJYYAI0T OpPraHuvYecKue Beme-
CTBA B Pe3VJbTaTe CHMOMO34 ¢ ZPYIHMH Opra-
HH3MaM#; KJIyOeHBKOBEIE DaKTEpHH);

® 1APASHTH (HCHOJNBL3YIOT OpPraHHYECKMEe Be-
mecTBa XHUBAIX OPIraHH3MOB; 60.?163!{8‘1‘30[)-
Hble DaxTepun)

Ieixanue

Aspolbbl (HCIIONB3YIOT A ALIXAHHA aTMochep-
HBIH KHCJIOPOX).

AHaspoObl (JKHBYT B OTCYTCTBHHM KHCJIOpOZA)

PaaMHOMKE-
HHE

Becnomnoe (menenue).

ITonosoe (KoHBIOTAHA, TPaHCHOPMALIAA —) Te-
HeTuJYecKada pexoMOuHanua (obmen uupOpMma-
nueit))

IIpn HebnaronpuATHBRIX YCIOBHAX DaxTepuu 00pasyloT CHOpEI,
HMEIONHE ILIOTHBIE KATCYJIE (BHIIEPAUBAIOT KHIIAYEHHE, 3aMO-
pasKHBAHHE, BBICYIIABAHME), 9TH CIOPHl CHOCOOHBI HAXOAHUTH-
¢A B HEAKTHBHOM COCTOAHHMU B TeUEHHE MHOTI'HMX JIeT (CIophbl CH-
oupckoit asBet — ceellte 30 ser). B GnaronpuATHLIX YCIOBHAX
ccnanaay Gaxrepus BO30OHOBIAET CBOK MU3HEAEATE]bHOCTD

MyTu nepenaumn 6akTepuansHoi uHbexuun

v v v

BO3AYIIHO-
KalleJbHbIH

uepes KPOBb
W ApyTrHe
MHAKOCTH
opraHuaMa

KOHTAKTHBIN
(uepea
paHkbl)

OpanbLHEI
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Bakrtepun — eo3byaurenn sabonesannii yenosexa

Hazsauue
Boabyaureas Ouar mopaxesus
Gonesnn P
Hndrepun Kopunobaxrepusa Bepxaue anixareJbHbIe
(namouroBHAHAN) nyTH
TyGepryea Muxkobakrepus Jlerxkue, opraubl Gproi-
(nmasouKoBHAHAA) HON IOJIOCTH, KOCTH H
cycTassl, JUM(pOY3ibl
Kogrnom Bopaerenaa Bepxuue u HHKHHE JIbI-
(mamouyxkoBUAHAA) XaTeJbHBIE YTH
Tonopes Helicepus (KOKK) ITonoBeie opras
Cudmnuc Tpenonema ITonosbie oprassl, Nnpu
(cnupoxera) JJIMTEJLHOM TeYeHHH —
GOJMBIIMHCTBO OPraHOB
H CHCTEM
Tud Puxercun BayTpeHHHEe CTEHKH
KPOBEHOCHBIX COCY0B
Cronbuak Kinoctpuagunym Kposb, aBurareis-
(maysoYKoBHAHASN) HEI€ HelfpOHEI CIIMHHO-
ro mMoara
Bprouraoit Canemonemnna Tundu | [InmesapuTensHEIH
THh (nasouxkoBHAHAN) TpakT, numpa, KpoBk,
JIerKue, KOCTHBIH Moar,
ceneseHkKa
Cansmonemnnes | CansMoHeNIA ITumeBapuTesbHbIH
(nayrouKoBHAHAM) TPaAKT
Banmnnsapras | Illlarenna IloaBagomiEasa ©u TOJIC-
IH3EHTEPHHA (nanoyKoBHAHAA) Tasg KHIIKA
Xonepa Xosepusiit BuOpuod | TOHKHI KHIIEYHNK

(B BHZle 3anATON)

Ina nevennsa GakrepuanbHbIX 3afoseBaHMil yalle Beero npume-
HATCA AHTHOMOTHKH — CJIOKHBIEe XHMHYECKHe BEIlecTBa, BbI-
JleNfAeMble MUKPOOPranuaMamMu U crocodHbIe NOAABAAThH PA3BU-
THEe APYIMX MHUKDPOOPTAHH3MOB M DPAKOBBIX KJETOK MM Jake

yOuBaTh MX
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OcHoBHble cpeacTea npodunakTUku 6akTepuanbHbiX nHbeKumi

— IloBeIlIeHHe cAHUTADPHONH KYJbTYDPhI HACEIEHUSA

| Bopeba ¢ nepeHocunkamMu 3aboneBaHMid

— Bakuuaanus

— Mosrimenne CONPOTHBAAEMOCTH OPraHHU3Ma

— ITnanoseie obcnenosauna (npoba Mauty, durooporpadust)

u CBOEBp&MEHHOC BHISIBJIEHHE W JedeHHe DOJIbHBIX

IIpepsiBaHue nyTel nepenaud HHQEKINHA

Pone Gakrepwii

IoxoxnAaTeAbHAR

Orpuuarensaas

I,

Obecneuenne KpyroBopoTa Be-
IIECTB M 2JIEMEHTOB B IpHpOe
(C, O, H, N, P, S, Ca u np.).
YyacTHe B 104BOOOPABOBAHHH.
OBoramenue aTMochepsl KHC-
JOPOXOM.

ObpazoBaHne 3zalieeil xemnes-
HON pyjabl, KapOOHATOB M ApPY-
I'MX IHOJIE3HBIX MCKOMAEeMBIX.
Cumbuoruueckoe BaauMopeiic-
TBHe ¢ rpubaMH U pacTeHUAMH.
Buosornueckas ouncTKa BojOe-
MOB.

Henonssyioresa Qs MOJYIeHUs
MOJIOYHOKHCABIX  HPOAYKTOB,
¢hepMeHTOB, CHOUPTA, pas3IHy-
HBIX JEKaPCTBeHHBIX Ipenapa-
TOB 1 T. A.

IIpusogsiT K nopue mu-
[IeBbIX NPOAYKTOB, 3a-
HacTyio c o6pasoBaHueM
ONACHBIX [JIA 4YeJIOBeKa
TOKCHHOB (BoTy/HH).
Paspymanor nocrpoii-
KH ¥ MEXaHHU3MBI.
BrianiBaIOT ¢ILBeTEHHE
BOJARI»  (muaHOGaKTe-
puH).

BrisbiBator 3abomnesa-
HHA Y pPacTeHHH, KH-
BOTHBIX, YeJioBeKa (Xxo-
Jepa, uyma, gudrepus,
OH3eHTEpHs, OGPIOIHOK
Tad, caAJIBLMOHEIEes,
roHopes, CcHOWIAC #©
ap.)
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4.3. Uapcteo rpuboB, cTpoeHwe, XU3He[eaTeNbHOCTD,
paamHoxenue. Mcnonsaoeanue rpuboe ana nony4eHus
NPOAYKTOB NUTaHWA W NekapcTe. PacnosHaBaHwe cbefobHbIX
U aao0BuTeIX rpubos. JinwaiiHuku, ux pasHoobpasue,
0coGEeHHOCTU CTPOEHMA M XW3HEAEATENbHOCTH.

Pone B npupoge rpubGoB v NUWAKHUKOB

O6wan xapakrepucTuka yapcrea Fpubsi

- Umeror knerounoe crpoerne. Knerxa umeer 1-2 agpa

| B cocTaB KJIeTOYHON CTEHKH BXOAHT XHTHH

| He mmeloT xmopoduiana

-| B Kn1eTkax mmeiorcs BAKYOJH C KJIETOYHBIM COKOM

- 3anacHoe BelecTBO — IVIMKOIeH

— Hanwmuwne B oOMeHe MOYEBHHBI

ITo cmocoby nmuTaHusi — reTepoTpodsl, NONJIOLIAKT OpPraHu-
YECKHE BeleCTBA MyTeM BCACKIBAHUSA

— XapakTepeH HeOrPAHWYEeHHBIH pocT

PasmuBoyxenue — nojosoe, Becrojioe, BereraTusHoe, mpeodia-
flaeT PasMHEOMEHHE CIOpaMH

F'pubei
Odnox.aemoynoie MHuozoxemounste
(06GpasyioT KOIOHHH)
* IPOMAIKH * ‘
Ilnecuesnie IInamounsie

S s Y

[InacTurUaThIE TpyGuaTtsie
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CrpoeHue ¥ xusHeneaTenbHoCTL rpubos

Crpoenune Teno cocrouT U3 TOHKUX HETEH — rud.
CoBokynHoCTh rud) — rpubHUIEA, HIH MHIE-
JIAH.

Y Husmux rpuboB — MHIEJIHH HEKJIeTOUHKIH,
YV BBICIIMX — MHOTOKJIETOUHBIM,
IInsnounsie rpubsl 00pasyoT II0A0BOE TEJO

I[Iurasne I'ereporpods:

e cannpouTsl (DUTAKOTCA NPOAYKTAMH PACTH-
TEJHHOTO TPONCXOMKICHNA);

¢ napasuThl (3a CHET OPraHM3MAa-XO3AHHA);

e cUMOHOHTHI (CBABAHEI ¢ BRICIINMH DPACTEHH-
AMH).

JInmaifHHKHA, MHKOPH3A.

Muxopn3a — COKUTENbCTBO rpuba ¢ KOpHAMY

BBICIIEI'0 pacTeHus

PaamHoxxenne | BereraTusBHOE — YaCTAMM MHLEIHA.
IMoukoBarue (APOMKIHKH).

Becmonoe — ¢ moMoIIbiO CHOpP.

TTonosoe — coausHME MYMCKHX U HMEeHCKHX
MOJIOBBIX KJIETOK — BUI'OTA

Paanoobpasue | IlnecHeBsie rpHOEI
Myxop — rpuOHHIA COCTOHT M3 OZHOW pas-
BETBJIEHHONW KJIETKH CO MHOTHMH SAPAMH.

IHeHuyunn — pasBeTBIEGHHBIE HHUTH, pasje-
JIEHHBIE MMeperopoaraMy Ha KJIeTKH.
Hpoxxn

OaHORIETOUHEIE IPUOLI, HE UMEIOT 'PUOHUIILI,
00pasyoT KOJOHHH.
Hlnsanounsie rpuds
ITnacmunvamesie:

® CBIPDOEHKH;

* rpyauu;

® MIAMIAHBOHBI.
Tpy6uamutie:

e Genwlit rpub;

® MACJEHOK;

® MOJOCHHOBHK
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ITo ocobeHHOCTAM CTPOEHHUSA M JKU3HEAEATENLHOCTA IPUbLI HMe-
KT 4epPThi, CBOHCTBEHHEIE U pacTeHHAM, M dKHBOTHRIM. 3’1‘0 HH3-
mue OpraeuaMel, KoTopsle HacuuThiBaoT g0 100 Teic, BUAOB

Crpoenwe munmoynoro rpuba

NANKa

MumeHnansHbe
NAACTUHKN
OcraTku Benoma

Homka

OcraTkn Benoma

AlMoBepxHOCTL NOYBLI
Muuenui { Puzomopda
/ Kpai

rMMEHHaNbHbIE
Wnanka

lMMeHUanbHbie
MNacTUHKW

Tpamaicyﬁnumenuﬁ %Tumeuﬂﬁ

Taxoe cTpoeHHe NO3BONAET IPHOY MAKCHMAJIbLHO OKKVIHPOBATE
OKpyKAaIee NPOCTPAHCTBO JJIA U3BJIeEYEHUA M3 HEero nmMUTarelnb-
HBIX BeIecTB, crocoberByer BuigeneHuio rpubamu B cyberpar
thepMeHTOR paclieNJieHndA, 4 3aTEM IOTJIOMEHNI0 PACTBOPEHHBIX
BEIecTB Bceil MOBEePXHOCTHIO KJeTKH. Takoil cmoco® nuranus
HaseiBaeTca ocmorpotHeiM. Tesio rpubos He MOKeT MMeTh Ta-
KUX KPYIHBIX DA3MEPOB, Kak TeJa *KUBOTHBIX M pacTeHHIl, Of-
HAKO INPOTHAMKEHHOCTE UX I'M() HAMHOIO MpeBhIIaeT AJHHY Beex
KOpHEH pacTeHuil

Fpubsi (no cnocoby nuTaxms)

. v v v

Canporpod- Cumbnoru- PEEne IlapaszuTu-
HBIE qecKHe qecKue
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Cumbuornueckne rpubel 00pasyioT ¢ KOPHAMH PACTeHHUH MUKO-
pusy. Onyeras KOPHM WM OPOHHKAA B HUX, MHIenIn# rpuda
KaK Obl 3aMeHsAeT co00il KOpPHEBBIE BOJIOCKH, VBEJIHMYHBAA ILIO-
majabk MOBEPXHOCTH BCACHIBAHWA, IIOCTABJIAET PACTEHHI BOAY
A MHHepaJNbHBIE COJH, TOrJAa KaK pacTeHHe NpeaoCTaBIAET
emMy opraEmueckue peuiecrsa. Kpome toro, rpudsl npomssogaT
OMONMOrHYeCKH AKTHBHBIE BEIECTBAa, MEPEBOAAT Ccojepsaline-
cH B nouyBe coeauHeHus (ochopa B Hosee gocTViIHYHO dopmy,
BAUHINAIOT PACTEHHA OT TPOHWKHOBEHUS NAPA3HUTOB M CIOCOD-
CTBYIOT TPAHCHOOPTY BemecTB., MUKODHEHEIMEA rpHbaMH SBJIAIOT-
cAa Oenwlit rpub, Tpodens u ap.

Knaccudmkauws rpubos

W Huzmue rpudst

Iposxsxessie rpubbl

Ilnecnensie rpudsl

OpHOKNeTouHsle rpubbl-can-
porpodkl, NHTAKTCA caxa-
PHCTBEIMH BellecTBaMH

OnHOKJIeTOYHbBIE MM MHOTO-
KJIeTOYHBIe TIpHObI, MOCens-
I0TCH HA OPraHHYecKoM cyo-
crpare

Hcnoasaywores B KOHAUTED-
CKOM IIPOMBBOJICTBE M A1A 1O-
JIYUEHHSA JIEKAPCTB

Hcnoneayorea aJgs TpOHS-
BojicTBA aHTHOMOTHKOB (me-
HULAJIIME); NOPTAT NPOAVK-
Thl

Bricmiue rpudsi

TpyroBuxnu

nanouynnie rpubst

ITapasuThl, NIOCENANTCHA HAa
CTBOJIAX JIePeBLEB

Ilocensirorcs HA JIECHOU MOJ-
CTHJIKEe, MOT'YyT 00pA30BHIBATH
MHUKOpPH3Y — cuMOHO03 ¢ KOp-
HAMH JIepeBbeB (MOA0CHHOBH-
KH)

PaspyimaioTr AepeBbf; HeKO-
TOpPBIE UCIOJB3YIOTCH A8 HO0-
AyueHHH JeKapeTs (dara)

Ecte chenobubie (CMODPUYOK,
JHCHYKA U T. J.) ¥ SL0BUThIE
(myxomop, Oiennaa moraHka)
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F'pnbbI

H Hdosumpete

06nafaT TOKCHYHOCTRI, HEe HcuYesalomei nocie obpaborkn!
Ompagrenua uHoz0a 3aKaHYUBAIOMCS cMepmenvibim ucxodom!

® CTpouok OOBIKHOBEHHEII e CBHHYIIKA TOHKASN
» Unonube BONOKHUCTEIH e Buennas nmoranka
¢ DHTONOMA SAOBUTAN * Jlo/KHOOTIEHOK

¢ Jlenuora agoBuras

H Heewedobmbie

Ornauuawred, Kak NpaBujio, HENPHATHLIM 3aNaxXoM HJIH BKV-
COM HJIH MMEIOT OYEeHDb JeCTKYI MAKOTH

¢ Myxomop noraskosugubiii o Jlenuora rpebenuarasn
¢ JIOMKHOONEHOK KPACHBIN e ['eGesioma Kielkas
* Becenkxa obbIKHOBEHHAA o JloHOZOMACBUK

— Yeanoaro cwedobrble

B cuipom Buie A0BUTH] MK 001amai0T ropeuslio. Ilocne Bapku,
CYIIIKHW, BBIMAYMBAHUA MU JIPYI'HX BHAOB IpeABAPHATENLHOIN 00-
pabdoOTKM CTAHOBATCA IIPHUIOAHBIMH K yHOTPeOIeHHIO B ITHILY

o JlyGOBHK ONMMBKOBO-OVDPLIT o MaeuHMK Krydmit

¢ CMopuKoOBas IIANOYKA o Kpacaymika
* Panoska gmonerosasn s Cxpununa
* CMopuoK chenobHbLIT o Cepymka
¢ Boanymika pososas * Banyii

] CoedobHble

B arty rpyuny sBxoasiT rpubbl, KOTOPBIE MOMKHO HCIOJIL30BATE
B nuy Ges npeasapuressHON 00paboTKH, TO €CTh NOCHE YHCT-
KM MX CPA3Y MOKHO YKApPHUTh, TVIUUTL U T. M.

¢ Bemerka 00bIKHOBEHHAA e Onenox oceHHMI
o [IlaMnuHbLOH MOJEBOH o Jlyrosoii onenok
* MacieHOK 3epHHCTHII s [TopocuHOBHK

® YecHOUYHUK MeNKM e Bensrit rpud

¢ Jlucuuka xenras e CpipoexKn
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SesleHas CHIPOEIKKA HEMHOI(O IOXOMKA HA
caMblii onmacHeld rpmb — OsemHYIO NO-
rasKky. DBepernrecs OsegHoi noraHkH!
B Heill comep:XHTCH CAMEIM CHIBHBIH H3
BCeX TIpHOHBIX A70B. Pegko KTo BEIZHO-
PaBJIMBAET, OTPABHBIINCH 3THUM rpubom.
K cuacTsio, y3HATH ONEHYI HOTEHKY
HeTPYAHO: HOMKaA y Hee OyATO BhLIE3a-
€T W3 TOPJBIIIK& MMHUPOKOT0 TOPHIOYKA.

HOMKH eCTh IVNIEHYATOE KOJbILO

Baeanas moranka

[IBer masanky — Oenniit, OyeaHO-3eeHBIN, KEJTO-3eJeHkIH,
B cepefHHe OOBIYHO TemHee, ueM MO KpaaM. B BepxHeit wactu

HAMOBUTEIN KPACHBII MYXOMOp, K cUac-
ThI0, HE TOXOM HH HA OAHH cBemol-
HbIi rpub. OH yacTo BeTpedyaeTcH B ce-
BEPHBIX Jlecax, Yy HEero KpacHas HJIH
KPacHO-OpaHMKeBad HuIAnka ¢ Gesbi-
MH XJIONLAMH HA NOBEPXHOCTH, HOMK-
Ka Oenas B, Kax y OJegHON TOraHkH,
HMeeT BHH3Y KIAyOGHEBHHOE yTOoMIIe-
HUe — «TOpIIoYeK», a HaBepxy — 0Oe-
Jioe TJIeHYATOoe KOJLI0

Myxomop KpacHbI

¥ camoro uesHoro rpuba (6emnoro) ectb
ONacHbIE JIBOMHHKH — JKeJUYHBIN U ca-
raEAHCKHH. OTandanTesa OHU oT Georo
TeéM, YTO Y HUX HHXHASA CTOPOHA IMNJAIMN-
KH He Oesasg WIH jKeNTOBaTAA, KaK v 60-
POBHEKA, a4 PO30BAA HJIH Jlaxe KpacHasd.
Ecnu pasnmoMuts maanky 6esoro rpuba,
OHA He H3MEeHHWT CBOero isera, a mJaAsI-
KH KeJIYHOT'0 ¥ CATAHHHCKOTO BHAYaJe
KPacHeIT, a 3aTeM YepHewT

Y chemoOHEIX ONAT HITANKA KOPHYHEBATO-XKeNTad, HA HOAKEKEe —
IJIeHKa, NoxXoiana Ha KOJbILO. Y NOMHBIX OIAT HeJNTOo-3elJeHas
WU KpacHOBATAA HNUJIAINKA, & HA HOMXKKe HeT manenkn!
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Camplii npoctoii cnocod nabe:kaTs oTpaBieHnid rpubaMm — co-
OupaTh TONBKO Te rpubbl, KOTOPLIE BaM XOpoino uasecTHhI!!!

HexkoTtopsie yeioBHO cbegobHbe rpubsl (CMOpYKHM, PAXOBKA (HO-
JIeTOBas, BOJIHYIIKN) MMEIOT XOPOLIHe BKYCOBbIE KadyecTsa

3navuenune rpnbos
B npupone B xu3En yenosexra

1. Vuacreyior B kpyroso- | 1. Hcnomsayiores B nuiy.

poTe BelecTs. 2. flBnmioresa cLIpheM AJA MOJY-
2. VyacTBylOT B NO4YBOOD- YeHHA AHTHOMOTHKOB (meHH-

pasoBaHMH. AT, AcIepruii).
3. O6pasyoT MHKOPHAY. 3. HenonpayoTes B xXjaebone-
4, fBnsrorca numei ana KapCKOW  NMPOMBIILIEHHOCTH

MJIEKONMHUTAIOMIMX, [ITHIL, (apoxcxn).

MOJUTIOCKOB, HAceKoMmbiX | 4. Ucnonb3yoTes B NPOU3BOJ-
¢TBE CcHoypTa, OMUBa, BHHO-
BOJNOYHBIX H3AEIUH,

9. HMcnonbayoresa Ans  noayue-
HHHA CBIPOB, KHCIOMOJIOYHBIX
MPOAYVKTOB.

6. fAgosuTeie rpubel MOI'YT HpPH-
BECTH K OTPABJIEHHUIO U CMEpPTH
qelloBeKa.

7. IloprAT NPOAYKTHL IHUTAHUA,
Mebelib, MOCTPOHKH.

8. BrizmiBawT 3abosieBaHWA pac-
TeHHI, KHBOTHBIX, YeJI0BEKAa

ITo ocoGeHHOCTAM CTPOEHHS, CIOPOHOIIEHHMA W IOJOBOIO NPO-
necea rpubbl NOAPasAENAIOTCA HA OTAEbI

Otnensi rpu6os

v L v v

Baaujguno-
MHUIETH

SUTOMHALETH AcCKOMHIIETHI JInmrafigEukm
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Jluwainurxu npepcrasafioT codoit ocobyio dopmy cumOuoTH-
YeCKMX OPraHu3MOB, 00pa30BaHHBIX IPUOHBIM 1 BOJIOPOCIEBBIM
KoMnoHeHTaMH. POTOCHHTEe3HPYIOIIMHA KOMIOHEHT JIMINANHH-
KOB Yallle BCEro OTHOCHTCH K LHAHODAKTEDHAM HIIH 3eJeHBIM
Bogopocaam (Bcero oxono 30 ponos)

CrpoeHue v XU3HEeAeATeNbHOCTh NNILARHUKOB

Crpoenue
KNeTKn
BOAOPOCNH

Teno rpuba — cioeBuIe — He PACYJIEHEHO
HA TKAHM U HE MMeeT HM crTebiis, HU JHC-
TheB. OHO COCTOMT M3 BepXHell U HHMKHEH
KOPBI, CepAleBUHbI, 00pasoBaHHOH TrUpa-
My rpuba U cJoeM KJETOK BOJOpOCHei.
Tune! cloeBHin;:

¢ HAKHUIHBIE — IJIOTHO CpacTaimTea ¢ cyd-

CTpaToOM;

rudel rpuba ® UCTOBAThIE — MMEIOT BHJ ILJIACTHHOK;
® KYCTUCThIE — PA3BETBJIEHHEIE HUTH, Cpac-
TAMMEcH ¢ cyOCTpaATOM OCHOBAHHEM

IInranue Bodopocau — obpasosaHue OPraHHYECKHX
BeIlecTs
T'ughpt 2puba — cHabixeHue BOZOH U MHUHE-
palbHBIMHA BelleCTBAMH

Pasmuoxenne Becniosioe (BereraTHBHOE — KYCOUYKAMM
cJj0eBHIA).
Ilonosoe

Pacnpocrpasenne | IloscemecTHO (HA KaMHAX, CTBOJAX Jepe-
BLEB, HA IOYBE, B BOJE)

IlpepcraBuTenn Harxunnbte:
e jJexaHopa ceenobHafA;
® rpaduc;
® Jrenumge.
Juemoasamsie:

® HCAHTOPUA (CTEHHANA 30JIOTAHKA);
® [IaApMenud.

Kyemucemute:

® KJIAJOHWHA;

e arenb (OJeHHN MOX);

e erpapuda (McaaHACKHIT MOX);

* Hopopmau
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Mopdonorus caoeBHia JNIIAKHHKA

a) f

37T
JleKaHopa napMenaus KIaJOHAA
a) HakunHble; §) JHCTOBATHIE; B) KYCTHACTEIE

BryTpu caoesnmia rpubbl HHOTAA MOIYT ODPOHHKATE B KIETKH
BOJIOPOCJIH TPH TOMOIMH OCOOBIX BBIPOCTOB TH(), B DOJBIIHH-
CTBE K€ CJyJyaeB Me’KJYy KJIeTKAMHM KOMIOHEHTOB JIHINAiHH-
K& HAXOAMUTCH TOJCTAS MPOCIOMKA MEMKJETOYHOI'O0 BellecT-
BA, Yepe3 KOTOpOe M mpoMcxoauT obmeH BemecTs. B ogHMX
JHIIaHUKAX KJAETKH BOAOPOCJeil PABHOMEPHO pAacCCesHbl [0
cioeBHlly (roMeoMepHBIE JHIIANHHKH), & B APYIHX HMEHTCH
KOPOYKH MHIIEJIHA, MEXAY KOTOPLIMH H pacnoxaraercsa ¢o-
TOCHHTE3UPYIOLUHH KOMIOHEHT (reTepoMepHbIe JHIIAHNHHUKH).
OcofeHHOCTAMH JTHMIAHHAKOB ABIHIOTCH MX HEIPUXOTJIHBOCTE
H Cnoco0HOCTh BRICEIXATH A0 BO3AYIOHO-CYXOr0 COCTOAHHHA, a
3aTeM BHOBb HACHIIIATH TKAHH BOJAOM M BO30OHOBIATEH IpoIec-
Chl KH3HEAEATEIBHOCTH

IMonepeunsii paspes
reTepoMepHOro JTHIIANHHKA
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3HavyeHne NMWAanHNKOB
B npupoae B xmu3en wenosexa

1. Paspymaior ropaseie mopo- | 1. ¥Ynorpebasiores B NHILY
ITBI. YeJI0BeKOM.

2. OOpasyioT nouBeHHBIN cioi | 2. fABAAIOTCA CHIpLEM AJA I10-
(mmoHEPBEI  pACTHTEILHOC- JIYUeHUA COUPTOB, KPACOK,
TH). 3. Henonsaylorea B mnapdio-

3. CocraBnsgioT NOKPOB TYHA- MEpHOH NPOMBIIIJIEHHOCTH.
PHI. 4. fABnAtorcs HHAMKATOPAMH

4. Cnymxar nuieil ceBepHBIM YHCTOTHI BO3AYXA.

OJIeHAM (ATeks). 5. Hcnoabayiores B MEIHIIMHE

5. Cny:xar cpepoii obmTanusa npu 3aboJieBAHUAX KHIEeY-
IJis Gecro3BOHOYHBIX JKH- HUKA U OPraHoB [bIXaHus
BOTHBIX

4.4. Uapcteo pactenuin. CtpoeHune (TKkaHw, KNeTku, opraHsi),
KMIHEeASATENbHOCTE U PAa3MHOXEeHWe PacTUTENbHOro
opraiMama (Ha npumepe NOKPbITOCEMEHHbIX PacTeHwi)

ITaperso Pacrenns obwegunaer okosno 400 Teic. BUIOB OpraHua-
MOB: OT MUKPOCKOIIMYECKON OJHOKJIETOYHOI BOAOPOCTH XJIAMH-
AJOMOHA/ABI 10 'MI'aHTCKHX CTOMETPOBBIX CEeKBOIl ¥ 9BKAJIUIITOB

O6uas xapaKTepucTuka uapcrea Pactenus

- @oroasToTpPoHLIH crocod MHTAHHA

I

Ilpeobnananue OponeccOoB CHHTE3a HAN IpoleccaMy pacoaia

— Bonsmas mionjaas HOBEPXHOCTH

— Ilpukpennennwiii 00paa MUIHHA

r

HeorpannueHHEI pocT opraHuaMa
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Haperso Pacrenna ycioBHO NOAPAsAe/siOT HA BBICIIHE M HM3-
mue pacreHns. K HU3MIAM pacTeHHAM OTHOCAT BOAOPOCIH, TENO
KOTOPBLIX He Pac4YJIeHeHO HA OPraHbl ¥ HA3LIBAETCH MANIOMOM,
HIIH CAOEBULLEM, 8 OPraHBL TIOJIOBOTO H fecrnomoro pasMHOMEeHUuA
0BLIYHO OfHOKJIeTOYHLIe, BricInuMu cuuTalOTCa BCE OCTAJILHBIE
pacTeHudA; OHA HMel0T nu(pepeHIMPOBAHHBIE TKAHA W OPTraHbI H
MHOPOKJIETOUHEIE OPraHbl [10JIOBOTO M Gecrosoro pasMHOMeHUdA

YXuaHeHHbie dopMbl pacTeHuii

557 ] 2

IlepeBbs l Kycrapaukn Tpasst

ek |

OHOJIETHHE
MHOI'OJIETHHE
ABYyJIeTHUE
MHOI'OJIETHHE
Crpoenne pacTHTeNLHON KJICTKH
KnetouHan
CTeHka Xnoponnactbi
UextpansHan MnaamaTnyeckas
BaKyonb membpara
MuToxoHgpmm
Annapart Tna3mopecma
Tonbaxu TNnzocombl
PuBocomsl
AnepHan
finpo membpana
Anpwiwke
[pauvynapHan
Mapkan 3HAONNA3MATYECKAA
IHAONNAIMATUIECKAA ceTh

cerb

Unronnasma
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Pacreunun
OnHOKJIETOYHBIE Konornanbubie Muoroxaetrounbie
Tl‘fﬂﬁb — 3TO0 rpynna KJIETOK, HMEeHnUHX CXOJHOe CTPGBHHE,

npoucxoxaenne u GyHknuu. B oranume or JKMBOTHLIX TKaHeil,
B PACTHTEJbHBIX KJETKH CKJI€eHbl VIJIEBOAHON CPeIMHHOM IJIac-
THHKOIl, MeXIYy HIMH HMEIOTCH MeKKJIeTHHKH, 3aloJHeHHBIe
Bosgyxom. ¥ pacrenuit HacumTeiawoTr g0 20-30 runos Tranei,
KoTOphIe 06beanEAI0T okoo B0 Bugos kaerok. OHU MOryT GBITHL
npeAcTaBJeHBl KaK JKHBLIMH, TAK H MEPTBBIMH KJETKAMH, OT
KOTOPBIX OCTANTCH TOMBKO KAETOYHBLIE CTeHKH

Opeanvl pacmenuil — 000CODIEHHBIE YACTH PACTUTEILHOIO
OPraHM3M4, BHINOJHAKIHE ONpeaeIeHHbe (DYHKIIHA

/’\

Bererarusnsie I'enepaTuBHBIE
IMopaep:xusaoT VuacTeyoT B nponecce
FHUBHEIEATETBHOCTD MOJOBOTO PA3MHOMKEHUA

OcHoBHbIe npouecchl obmera

v v v v

IlouBenHoe %
MoTocuHTES (xopHeBoe) Heixanue Bogemii
obmen
ImIATaHHEe

OcHoBHEIM opraHoM (oToCcHMHTe3a ABAsferca aucr. Komuna ero
mpo3paydHa | INpoNyCcKaeT MAKCHMAJIBHOE KOJHYECTBO CBeTa BO-
BHYTPB, & CaM OH HJIOCKHIf, 4T0 ofecrneyuBaeT yBeJHYEHHE I10-
BEPXHOCTH YJaBJIHBAHHUA COJHEUHBIX erqeﬁ. OcHOBHasA TKaHb
JMCTAa JEeJTHTCA HA OBA CJOA: CTONOYATYIO M IyOdYATYIO HapeH-
xumy. B neppoii, HaxoasAmelicA ¢BEPXY, KAK Pas U IMPOMCXOANT
npouece orocHHTE3a, TOrAa KAK BTOpAs COAEPIKHAT OOJbIIHe
MEKKJIETHHUKH, 4TO crocofcTBYeT Nnpoleccy rasoodMeHa
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Co, H,0
VCTBHAILA KOPHH
MEKKIeTHHKA NPOBOAAIIIHE IYYKH

v y

doTOoCHHETE3HPYIONIHE KIETKH
(xpaxmau)

,

¢pnoama
(caxaposa)

Y

sanacalliie ¥ PacTyIiie TKaHH

ITousenHoe numaxue OCYIIeCTBJIAETCH C NOMOINBID KOPHA H 34-
KJIK4YaeTCcA B NOIJIOILIEeHHH xeoﬁxo.unmux MHHepAaJbHLIX coeit
B PaCTBOPEHHOM BHJe. PassersiieEHAas KOpHeBad cHCTeMa caMa
no cebe mMeer A0CTATOYHO ﬁOJIBlI[YBO OPpOTAKEHHOCTE H ILNO-
mangsL, HO OHa elle Bosbmie VBeJIHYUHBAETCH 38 CHET KOpPHEeBbLIX
BOJIOCKOB 30HBI BcachiBaHuf. Kopenb — 9T0 NOA3eMHEIH Berera-
THBHBIK OPraH, BEIMOMHAKIIAN QYHKIIHN NOYBEHHOr0 NMHTAHUE,
3aKpenjieHdA pacTeHusd B IMOYEe, TPAHCOOPTA H 3AIIACAHHSA Be-
LIeCTB, & TAKJKE BEreTATMBHOI'O PAGMHOMKEHUS.

Buabl kopHei
I'nasusii IIpuxaTounsie Boxossie
PasBuBaerca U3 Orpactaior DopMUPYIOTCS
3apPOJBIIIEBOTO or crebud ¥ Ha TJIABHOM,
KOpeIlIKa ¥ Ha OPMAATOYHOM
KOPHAX
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KopHeBble cucrems!

255

Sy

Cmepxcnesas
I'naBHBI KOpeHB
YeTKO BBIPAMKEH.

Mourxosamasn
I'nasubri KopeHs
HEOTJHYHUM OT

XapakTepHa An#A IPHAATOYHBIX.
JIBYIOJBHBIX XapaxTepHa pas
pacreHuii OAHOLOJBHEIX
pacTeHuit
30HbI KOPHSA
Kopuegoit 30Ha BoHa
30Ha pocra
UEeXJTUK BCACBIBAHAA TIPOBEeHUA
BupounameneHuns KopHa
Kopuu-noanopku | Boagymiabsie KopHEH KopHemwioan!

Kopuesrie knybun

JlpIxarensHsIe
KOPHH
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CnocoBbl Nnony4eHWa pacTeHus MU
HeobxoauMbIX BELWECTB

v ; .

IlouBennoOE
TUTaHHEe

HoaynapasatTaam Hapasutuam

Y L

XHIIHUYUECTBO

Cumbmos
(nuTaHHe HACEKOMBIMM)

CumO103 KOpHei pacTeHus ¢ rpubaMu HA3BIBAIOT MUKOPUSOL.
Hexoropsle pacTeHHsa HACTOJLKO «CIKWJIHCH» C IrpudamMH, 4TO
BOOOIIE MEePeLIH K IapasuTHPOBAHUIO HA CBOEM Ipube-coxure-
Jie ¥ He OCYIIeCTBIAIT (POTOCHHTES.

Tawxe Ha KOPHAX pacTeHHil MOTyT (POPMHUPOBATHLCH CHMOMO3EI
¢ asordurcupyomumu (KaybeHvrossimu ) GaKTEepUAMHEA, KOTO-
pele GHKCHPYIOT A30T BO3AYXAa U NPEBPAIIAIOT €ro B JOCTYITHYIO
ans pacresus popmy — ammonuit. Pacrenus nzamen obecredn-
BAaOT KAyOeHBKOBLIE GAKTEPHH OPraHUYEeCKUMH BEIIECTBAMH

ITo6ez — 270 HAABEMHBIN OPraH PACTEHUS, BEIIOMHAKIIHI QyHK-
LU0 BO3AyInHOrO nutTanus., OH OTIHUYAETCS HATHYUEM MHOTO-
YHCIEHHBIX MOBTOPAIOIIMXCA cerMeHToB. MecTo NpHUKperesns
JucTa K nodery HasbiBaeTcA y3/40M, & yJacTok mobera Mexmy
y3JaMu — Mewdoysauem

Crpoenune nobera
1 — crebens
2 — nucThA
3 — BepxXylIe4yHAad MOUKAa
4 — DoxoBag IMOYKA .
5 — ysen
6 — mexaoyznue
7 — masyxa JHcTa
8 — masymHas nouyka
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Ilopsagox pasMemeHHA JUCTLEB HA cTebje HASLIBAIOT JUCMOPAC-
NOAONCEHUCM.
JIncropacnosoenue:

a) odepenHoe 0) cynmpoTHBHOE B) MyTOBYaTOE

Ecau Ha nobere uMeroTes 1BETKH, ILJIOJALlI WM HHEIE MeHEPATHB-
HBIE OPraHbl, €ro HA3LIBAIOT 2eHEPAMUBHLIM, B IPOTUBHOM CJIY-
Hae — Ge2emamueHbli

DyHkumm ctebna
[Bunoc JHCTBEB K CBETY F_ ITopnepxKa reHepaTHBHBIX
OpraHoB
TparcnopT pasmHYHLIX Be-
IeCTB OT KOPHA K JucThaAM | | BereraruBHOEe pasmHOMe-
u Haobopor HHUEe
[ 3anacaHue BeIecTs |—_ DoToCHHTES (Mmonopsre
creban U cTebIM KAKTYCOB)

IMoGern

/ Y \
Heopxpesecuesa- IMonyonpesecue- Onpesecuesa-

omue BalOIIMe omue
Crebiim  MOKpEI- Koxuna crebna Crebenr  moaHO-
ThI KOXKHIEH BCIO 3ameHsercs npob- CThIO IIOKpPhIBAET-
JKH3Hb KO B HMKHEH ca mpobxoit

YACTH pacTeHHuHA
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Buagonamenenns nobera

-

KOPHEBHUIIA KyOHH VCHKH (3eMIAHUKA)
* .
KOJIIOYKH HaA3eMHBIH JIYKOBHUIA
(DOSAPEIITHAK) cTedneBol KiIyOeHb

KO4YaH
(kanycra)

YCHKH (BHHOrpan)
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IMTourwa — opran nobera, ofecneunBAOIIHI HADACTAHHE B IJIH-
2y 1 BerBienne. [Touku conep:kar 3a4aTor nobera, MIPUKpPHLITHLI
MOYeUHBIMH YEeIIyAMH. 3adaTo4uHbIH noder MokeT OLITH BereTa-
THBHBIM HJIM NeHEPATHEBHBIM, TOTrJa ¥ INNOYKH HA3BIBAKT BereTa-
THUBHBIMHM UM reHepaTUBHBIMH (1BerounbiMu). Ilo pacmonoixe-
HUIO Ha nobere NoYKy JEJAT HA BepXyIIeuHble (B TOUKAX pocTa)
n GoKOBBIE (B mMasyxax JHCTLEB)

Crpoenne nouxku
6)

a) 3apoAblmeBLie
JIHCTOYKH 3apoasunessie
Bapoakiinesan OBETKH

OO4YKa
IMoueunnbie
YeImyH
Sapoasimesbiii
credesb

a) BereraTurHan; 6) reHepaTUBHAA

Cxema BHYTPEHHOr0 CTpOoeHHN cTelas

Kopa (xaetkn
OCHOBHOH H

MeXaHW4YecKon
THAHH)
Cepuesuna
(ocnoBnasn llerTpanbHBIK
TKAHB) MUAHHAD
(ny6, kamOmii,
IpeBecHHA)

JIy6 — 9710 COBOKYIHOCTH KJIETOK (/I03Mbl, MEXAHHYECKHX KJIe-
TOK M KJIETOK MAPEHXUMEI. ¥ JAPEeBeCHEIX PACTEeHHH Jayd MomeT
(YHKIMOHUPOBATE HECKOJBKO JIeT, & 3aTeM CILIIIMBATHCH.
Jlpesecurna — 3TO COBOKYHHOCTH KCHIIEMBI, MEXaHHUECKOH TKa-
HH ¥ DapeHXUMbl ocHOBHON Tkanu. Ilo Hell npoBoasaTcsa Belue-
cTBa U3 kopHAa B nober. Kak apesecuna, tak u snyb obpasymorca
B peayJbTaTe AeJIeHUA KJeToK kambus
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Buasl creb6nei No NONOXEHUIO B NPOCTPAHCTEE

IIpamocTosague

Brilomuecs

Lennamomueca

Crpoenue crebns

(no opraHu3aumm NPoBOARLLMX NYTER)

«

S

IIyukoBbIit THII HenyukoBsiii THII
(TpaBAHUCTBIE PACTEHHA) (zpeBecHEIE M
& \ KYCTAPHUKOBBIE PACTEHHA)
ITo kpyry BecnopsanouHo
(aBymonbHLIE (opHOmONBHBIE
pacTeHusd) pacTeHHd)
Dyukumum nucra
Hrixanue T Tparcnupanus
3anacaHue BelIecTB 1 BereraruBHoe pasMHOMEHHE
doTocuHETES

§ Bronorsa pexesax u rabannax
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CrpoeHue nucra
1 — crebesn
2 — jmeroBas IJIACTHHKA
3 — uepemor
4 — TPHIMCTHHK
5 — KHuIKH

Jlucten
IHpoemoute Caonxcrble
(ogHA THCTOBAA MJAACTHHKA (HECKOJIBKO JIMCTOBBIX
HA YepelrKe) IUIACTHHOK HA 4Yepernke)
ITarswamete Henapno- ITapno-
(Bce nucTHA NepucmocaonHble nepucmocioM HoLe
OTXOAAT OT (muceThA OT pasHBIX TOYEK, (sueTba or
OIHOH TOYKH YepelIoK OKAHYMBAETCSA pasHEBIX TOYEK,
Jepelnka) HEeNAaPHBIM JIHCTKOM) ITapHbIE)
BHyTpeHHee cTpoeHue nucra
1 — xoxHIA
2 — yecThHIE
3 — croabuareie KIeTKH
4 — ryfuaThie KJIeTKH
5 — MEeXKJIeTHHKH
6 — KHIKa — cocyaucTo-
MPOBOASIIHI NMyYOK
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Cnoco6bl npukpennelns nucTa K ctebnio

JepemKoBbIif

CHAAIHIA

A
BJIATAJTHITHBINR

eMYAaTHIN

Jlucrosas mIACTHHKA MOXeT OBITH LENBHON NN pacdJIeHeHHOI.
Ilo creneHn pacy/eHeHHOCTH BbIJEJHIOT JOMNACTHBIE, Pasgesb-
HBIe M paccedyeHHEIe AUCTHA. JIMcToBON Kpait Takme He Becerjga
ObIBAET POBHBIM, HAllle OH NUJIBYATHIH, 3y0uUaThIi MM JaMe BhI-

-

XunkoBanuwe

ITapannenshoe
(oHOIONIBEHEIE PACTEHUA)

Cemuamoe
(ABYAONBHBIE PACTEHWA)

Hyzoeoe
(oAHOAONBHBIE PACTEHMA)

BuaouamMeHeHWs nucTa
Koawouknu Yeukn Mscucrsie JloBunme
(xaxTyca) (ropoxa) JIACTRA JIACTHA




132 Cucmema u mnozoobpasue opzanuweckozo mupa

Ileemox — 3TO CJOMHBIA PENPOAYKTUBHEIN OPraH MOKPBITO-
CeMEHHBIX PpaCTeHUH, NPeACTABAAIIUN coboi YKOPOYEHHBIH
u BuaouaMeHeHHBIN nober. MeKIOUNTEIBHOCTL LIBETKA KaK re-
HEPATHBHOI'0 OPraHa COCTOHT B TOM, YTO OH coBMmeliaer B cebe
Bece (pyHKIMH Gecrosoro U mojaoBOI0 PASMHOMKEHHS

Crpoexue uBeTka

Poinbue
ThiumHKa
TolunHKka
ThIMUHOMHAA HWUTL
CemAsavaTtox
LiseTonoxe
LiseToHo®ka l'-lamenumx nenecron}
T
OxonougeTtHuK
LeseTkn
/ Y \
Oxuonoasie Becnosnie Ob6oemnoasie
Myxckue Henckue
(THIYMHOYHBIE) (mecTHuHBIE)
PacTtenus
Odnodommpie Heydoammnwie Mruozodommnwte

(nBerku oboux
TOJIOB HA OHOM
pacTeHuH)

(1IBeTKH pas3HEBIX
IIOJIOB HA PA3HEIX
PaCTeHHAX)

(Ha pacTeHMM

U OJHOIOJEIE,

u 0DoemnoJIbIe
HBETKH)
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Dopmuyna yéemika — 3TO YCIOBHOE 0003HAUEHHE CTPOSHHA IBET-
Ka OykBamu, cuMmBonamMu u nudpavu. Tun uperka ofosnauaior-
ca caexyiomum obpasom: t_:? — oboenoJslii (3TOT 3HAYOK B (oOp-
MyJie YaCTO ONYCKAIOT), ¥ — IMEeCTHUHBIN, ¢ — THRIYHHOYHBIN,
* — AKTHHOMOP(HEII, T nnm 4 — 3UroMopdHLBIH, é — acuM-
merpuuHbIid., Hameuka ofoznavaerca Oyksoi Y, semunx — JI,
TeIYMHKM — T uiau A, mectuxkn — IT woan T,

Juarpamma u opmyaa nserxa

Juazpamma ysemrxa — 3TO THII CXeMAaTHYECKOro 0003HAYCHUA
IBETKA, NPeACTABIAIIIAI IPOEKIHKI ero MOIepedyHoro pas-
pesa

Coygenmue — 3T0 CHCTEMa BHAOH3MEHEHHBIX IMOGErOB
TOKPHITOCEMEHHOT'O PACTEHUSA, HECYIHX BETKH

e AN

ITpocmule CrosxcHble
HmeloT ogHy 0Chb HWmeroT passeTBIeHHA OCH




134

Cucmema u xnozooﬂpaaue OpZanuiecKozo mupa

Tans consernit

¢ e

KHCTh npocroit Kosoc 1o4aToOK
(cmopoauna, (MoI0poXHAK, (aup,
yepemyxa) 0COKa) KYKypyaa)

KOP3MHKA BOHTHK roJIOBKAa
(pomarmxka, (nyK, (xaesep)
OOACOJNHEeYHHK) BUIITHA)
IIHUTOXK CJI0MKHBI CHIOMCHBIA
(sbnons, 30HTHK KOJI0C
GOAPBIITHNUK) (MOpKOBB, (pos,
yKpoI) NINeHWIAa)

Buonornyeckoe 3HayeHue couBeTHi

I

IIpucnocobnenue pacreHnit Kk ofecneueHHIO ONBIIEHUA

IlocsienosarensHOE pacnycxKanue IBETHKOB, INOBBIIIAET BEPOAT-
HOCTE ONBLIEHHHA

Boasiioe KOMUYECTBO MJIOAOB CIOCOOCTBYET VBEIUUYEHHUIO YHUC-
JIEHHOCTH BUIA




Cucmema u .nmozooﬁpaaue OPZAHUMECKO20 MUpa

135

Cemsa — reHepaTHBHBIN OPrad PACTEHUH, CAYMKALIMHA AJsA pac-
IIPOCTPAHEHUA M PasBUBAIOIUHCA M3 ceMA3aYaATKa B Pe3ysbTa-
T€ OILIOAOTBOPEHUA

Cems ABYAONbLHBIX PACTEHWIA > OKOJNOIIOLHHUK
v
3apoasim
Y + ¢ A
Cemsigonn (2) Koperok Crebenex Iloueuxa
CemenHas KoMxKypa DHI0CTIEPM OKOJIONJIOAHAK
A + A
Cemsa 04HOAONbHBIX PACTEHWA
v
BapoabIin
Y } ! !
Cemsagons (1) Kopemox Crebenex [Toueuka

Cnocobbl pacnpocTpaHeHus CemMsaH

Anemoxopus (BeTpom)

T'napoxopus (Boxoii)

CemMeHa MeJKHe, Jerkue,
HMET KPLIIATKH H BOJOC-
KH

Tonoav, odysanuur, KieH

3ooxopua (KUBOTHBIMH)

CemeHa MMEIOT KPIOYOYKH,
IIHOHKH, MeTAHKA

Jonyx, uepeda

CeMeHA MMET I[OJOCTH,
3aM0JHeHHBIe BO3YXOM
Kyswunica, mpocmuuk

OpuuToxopus (ITHIIAMH)

Cemena HMelOT COUHBIA MA-
CHCTBIM OKOJIOIJIOZHHUK
Kaauna, paduna

AmTtoxopus (camopacupocTpaHeHne)

CamocrosTe/IbHOE PACKPBIBAHUE IUIOAA W OChINAHUE CeMSH
Axayus, romuk, Gewennlit ozypey
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IThod — aTo reHepaTHBHBLIN OPraH PACTEHWH, NPeACTABIAIOIIHIA
coboi BHAOMBMEHEHHEBIH B IpOLEcce OMJIOJOTBOPEHUS I[IBETOK.
B ero passHTHH NPHHHMAKT YYACTHE PA3JHYHBIE YACTH L(BETKA,
HO TpeKje Bcero 3aBsAsb. [lnmox obfpasoBaH ceMeHAMH W OKOJO-
TLIOAHUKOM ([TepHKapnuem)

NMnoawt
|
IIpoctrie Conaogusa CloMxHEIE
= Cyxue
|
’— opex — JIHCTOBKA
® § = opemrex 2 whH 606
: 2 SE
g E —l 3epHOBKA g g CTPYYOK
g & g3
8 § —  KpBUIATKA S B CTPY40YEK
0
S ¢ H  xenyms = ®H  xopobouxa
= CeMAHKA
— Counsble
I
— KOCTAHKA = Aroaa
) 2
§ § — TBIKBUHA
% g — abnoxo
g S
8- § [ mnomepanen
© =
—  BeMJIAHHYMHA
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OCHOEHbIE TUNbI NNOA0R
Haszpanue
OcobeHHOCTH CTPOEHUA IIpumepsn:
naoaa

3epHOBKA Koxuersiit orosionnoasEuk | OBec, puc,
cpacTaeTcs ¢ ceMeHeM neipeit

Cemanka Koxucreiit okonomwnogauk He | IogconHeyHuK
cpacTaeTcs ¢ ceMeHeM

Opex OKONOIVIOAHUK JePeBAHUC- Iy6, opelmHuK
THIHA

KpsuiaTka CeMsHKH M opeliku ¢ Kpbuio- | Knen, acens,
BUJHBLIM BEIPOCTOM bepesa

Bob Ilrop M3 ABYX CTBOPOK, T'opox, 600u1
K KOTOPBIM TIPUKPEILIAITCH
ceMeHa

Crpyuork wu | Ilyox ua aByx erBopok ¢ nepe- | ITacTymbs

CTPY4O4EK ropoAKoif, ceMeHA NPHUKPEI- | CYMKa, KamycTa
JIeHBI K IIE€Peropojke

KopoGouka | Kybsunkoobpasuslii nyon, or- | Maxk, besnena,
KPBIBAIOMIMHCA KPBILEYKOH | IBO3AUKA
UM OTBEPCTHAMH

Koerauaka Ilnox ¢ couHOM MAKOTBHIO H Bumnasa,
OJIpeBECHEBIIIHM BHYTPEHHHM | [IE€PCHK,
CJI0EM OKOJIOILIOAHHKA — MHHAATb
KOCTOUKOM

Aropa MuoroceMaHHELIH miIon ¢ Ma- | CMopoauHa,
KOTBIO, IOKPBITOH TOHKOW KO- | TOMAT
muen

fbnoko Cemena Jsiexxar B IJIeHYaThIX | AiBsa, rpyma,
CYXHX KaMepax sAbsoHs

TreikBUHA Cemena Jsiesxar B couHoit ma- | Orypen, apbys,
KOTH IIOAA, HAPYMKHBIH ol | kabauknm
OKOJIOIUIOAHUKA AepPeBAHUCThIR

Ilomepanen, | Muororsesgusit arogononob- | AneiascuH, jd-

HBIH N0, 9K30KOPHHH KOTO-
poro ApPKO OKpalleH U cojep-
AT dHUPHBIE Macla

MOH, MaHJAPHH,
rpeingpyr,
Janm
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PaamHoxenue Becnoanoe
CoGeTBenno
IMTonoroe BereratusHoe
GecnoJioe
EcrecTBeHHOE HexycerBerrOE
KopHeBriME OTHpRICKAME - Yepenrosanue
Yeamn -
ITpneuBKa
Kopresnmamn
PasmuoMXeHMHE
Jlykosunamu H H BHEZOM3MEHEeHHMAMH KODHS
u nobera
Knybuavu —
KnoransaOR
BriBoakoBeIMH MmoukamMu |~ MHKPODPaA3MHOMKEeHHE

Cnopsl. — 2TO cHENUMANTH3NPOBAHHBIE KJGTKH DACTeHHIl, CAyHKa-
mue and OecrnoJioro pasMHOMKeHHS M pacnpoctpaHenus. OHH
MOKPBITEI TBepAOH 000/I04YKOMH, 3alUOIAIONIE HX OT BbICBIXAa-
HUSA ¥ HOBPEIKJAEHHHA, COAEPIKAT BANAC MHTATENBHBIX BEIECTB
A pAa3BUTHA HOBOTO OPraHuWaMa, Hanpumep macao. OHu Beer-
Aa 06pasyioTeA B CIIOPAHIHAX B PE3YJLTATE MeH03a, TO eCTh OHU
ranJioMaHbI.

Cnopogpum — pacreHue, Ha KOTOPOM 00PASYIOTCH CIIOPHI

CnopaHrum

k’//’/_\

OpnHOKIETOYHEIE Muoroknerounsie
(y HU3IMIXX pacTeHwuii) obpasoBaHuA
(Vv BRICIIMX paCTeHWHii)
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ITonosoe pasmuoXcerue TPOUCXOAUT ¢ oOpasoBaHHEM IOJIOBBIX
KJIeTOK (raMeT) W TIOCIEAYVIOIINM OMJIOAOTBOpeHHeM. Pacrenme,
HA KOTOpoM 00pasyloTcs raMeThl, HA3BIBACTCH 2aMemo@umom.
Ou ransompeH, a raMeTs! (DOPMUDPYIOTCA B PE3YILTATE MHTO3A.
IIpomece o6pazoBaHUA MOJOBREIX KJIETOK IPOMCXOAHT B clenua-
JUBUPOBAHHBIX ODPA30OBAHUAX — IaMeTAHI'HAX

Fametaurum

/\

OnHOKJIETOYHBIE MHorox1eTo4uHble
(v Husmux pacreHuii) obpasoBasnus
(v BBICIIMX pacTeHHUi)

JHeHcKue moJIOBBIe KIETKH (AlliyerxaemKil) y BRICIIMX pacTeHHH
opMHPYIOTCA B apXeroHuAx, a MyXKCKHe (cnepmuu) — B aHTe-
punuAx. Y pasHOCIOPOBEIX DACTEHHH M3 MHUKPOCIOD DPasBH-
BAWOTCH I‘HMETOQ]HTI:I C MYyXCKHMH 'aMeTAHTHAMH, a4 H3 Mera-
CIIOp — C JKEeHCKUMH

Cxema XM3HEeHHOro UMKNa BbICLUMX pac’reunﬁ

Bapocnoe pacrenue

o el

Burora (2n) Cnopodur Cnopasrun (2n)
/ \ (2n) i
OmogoTBOpeEnEe CoopoobpasoBanue
7 N
Criepmarodon -
cng)punﬁ (n)ﬂ Aitnexaerka (n) Cropzr (1)
T i Tametour
Awnrepuznit (n) Apxeronuit (n) (n)

g Bapocaoe pacrenne (n)
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B XH3HEHHOM IMKJe BBICIIMX pPACTeHHH M psja Bomopociel
OPOMCXOAUT HE TOJBKO CMEHA JMILIOMJHOIO M PalJIONAHOro HA-
Gopa XxpoMocOM TpH 00pasOBAHMH CIIOP M OIUIOAOTBOPEHHH, HO
u yepenosanue Gecnosioro (cnopodura) U nososoro (ramerodu-
TA) NOKOJEHHuH

Bezemamuenoe PA3MHOMNEHUE pacmenuz’z — 9TO YyBeJlIHNYeHHEe
YHCJeHHOCTH ocobeil 3a cuer OTAeJIEHHA BEreTATHBHBIX OPraHoOB
WM UX YacTell H NoCHeAYIOLUIero MX BOCCTAHOBJEHUA IO 1e10CT-
HOT'O Oprasusma

= EcrecTBennoe

[IponcxonuT CIOHTAHHO, OCHOBAHO HA OTAENEHHH OT MATEpPHH-
CHOI'0 pACTeHHA BereTaATHBHBLIX OPIraHOB:

® KOpHeBHIIEM (MEIpeil, TaHALINT);

o KayOHAMH (KapTodenb, TonHHAMOYP);

® JIYKOBHIAMHM (TIOJBNAH, JHUIUSA, JVK);

® ycamu (3eMIAHUKA, JAM4aTKa)

= Hexycerrennoe

ITponcxoAUT NpH YYACTHH YENOBEKa.

Henenue:

® KycTa (KacMHH, CHPEHb);

* KayOHel (kaprodens);

* KOpHeBHIAa (MpHuC, KaHHA).

Omesedenue — wacts nobera (OTBOAOK) NPHAKMMAIOT K IIOYBE

ANA YKOPEHEeHHS.

Yepenrosanue:

¢ crebneBoe (CMOpPOAHHA, po3a);

® JUCTOBOE (CeHnoaus, GeroHun);

* KOpHEBoe (XpeH, MANMHA, CIHBA).

ITpususra:

* OKYJIHPOBKA — Iepecajka riaska (DasymHas IOYKA ¢ Ky-
couykoM gpeBecuHbl) B T-00pasHelili Haapes Ha Kope crebus
(posst);

® KONYJIUPOBKA — cOIMIKeHHe YepeHKa NPHBOA co crediaem
[IOZBOA B paciien nof xkopy (adnons, rpyma);

¢ cOIHMIKeHHe IPHBOA M MOABOA C IOMOIIBI) KOCHIX HAJPE30B
Ha Kope (BHHOrpanm)
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3HayeHve BereTaTMBHOro Pa3MHOXEHUA

| | O6pasoBanue Jo4epHHX ocobeil, CXOMIX ¢ MATEPHHCKHMH IO
HACJeICTBEeHHRIM NPU3HAKAM

| Obecneuenne 5!:!0‘1‘[)0!‘0 VBeJIHYeHHs YHCACeHHOCTH BHIA H €TI0
pacceJieHHA

— IlonyueHre GOMBIIONO KOJMYECTBA IMOCAMOTHOIO MATEPHANA

| | Coxpanenne y MOTOMKOB HEHHLIX HACIEACTBEHHBIX CBOHCTB
MaTepHHCKOH ocodu

B sposonuu pacreHuil HabmionaeTca NocTeneHHOe YMEHbLIIeHHE
PasMepoB H NPOAOIKHTENLEHOCTH CYIIECTBOBaHUA raMetodura
B KU3HEHHOM I[HKJIe pacTeHuil. B ¢BA3M ¢ pepykuueil raMero-
¢ura ONJIOAOTBOPEHUIO IPEAIIECTBYET ONbLIEHNe — IPOLece Ie-
PeHOCA IBLIbILI C IBIJIBHUKOE HA& PbLIbILE NNEeCTHEA

OneineHue

Y Y

Camoonsiienne IlepekpecTHOE ONBLIEHHE

ITpu moMoOIIM HACEKOMBIX

— IIpm nomomwm nTHIL

— Ilpu moMolH BOIBI

IIpu momouiu BeTpa

KpomMe ecTecTBeHHEIX CMOCODOB ONEBIIEHHMSA CYLIECTBYET TaAKKe
H UCKYCCMEEHHOe ONblieHUe, KOTOPOe NPUMEHAETCH YeJIO0BEKOM
AJISl BEIBENEHHUS HOBBIX COPTOB KYJBTYDHBIX DACTeHWIi W IIOBEHI-
MIeHUHA YPOHKAUHOCTH NEePEeKPEeCTHO ONbLIAEMBIX PACTEHHM




14

2 Cucmema u mnozoobpasue opzanuveckozo mupa

OnnopoTEoOpeHUe y LBETKOBbIX PacTeHUA

IBeTOK
/’ \‘
Terumaka IlecTur
IIsLIbIEBOE 3€pPHO 3apoasIessIit
MEIOK 3aBA3M
Hepsbiit Bropoii IlenTpanbuas
crepmuir crepmuii pererarumag | | ‘LALCKJETKA
\ KJIEeTKa
JujocnepM
3urora
3apojmIt

Mepuoasbl oHTOreHe3a pacTeHun

| 1. Ombpuonanvhbtil.

HDOJIOJI}RB.GTCH OT OILNTOAOTBOPEHHA OO0 CO3PEBAHHSA CeMeHH

2. Bezemamuambtit.
Ilpopacraame cemenu u (OPMHUPOBAHKE BEreTATHBHLIX Opra-
HOB BIUIOTH 40 00pasoBaHHUA NeHEPATHBHEIX OPraHOB

3. I'enepamuénsiil.

SaknagKa M (QYHKIHOHUPOBAHHE PENPOAYKTHBHBEIX OpPraHOB.
Jiist TOT0 MHOTHM pacTeHHAM TPeOYeTcA He TONBKO HAKOILIeHHe
OuoMACCEl, HO U ONpPEJENIeHHAN NPOLOJEKUTEEHOCTE CBETOBOIO
au#A (Goronepros) MU Bo3AeiCTBHE NOHUMKEHHON TeMIlepaTyphl

4. Cmapenus.

|| Haunnaercs mocuse Toro, Kax pacTeHHe 3aBeprnInJIO nocaenHee

IIOZOHOIIEHHE U YiKe He crocobHO 3alBECTH BHOBL, 3aBepria-
€TCsl IOJTHBIM OTMUDAHUEM DACTHTETLHOTO OPraEu3Ma
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Crapuu npouecca npopacraHus
I'erepo- 3
IIpoxae- P ABroTpodhHEBIIT
Habyxanue —» » TpothHBII
BhIBAHHE pocT
poer
HapyweHus, CEA3aHHbIE CO CTApPEHUEM
1. Hapymenue cHHTe3a BEIECTB. s
2. Mocrenennoe npexpatiesne Goro- 4
IIPOrpaMMBbl
CHHTE3a. i
KJIIeTOYHOM
3. PagpymieHue XJIOPOIJIACTOB H HAKOI-
rubenn
JIeHWe TOKCHYECKHX BeIlecTB

Kamnwlit opran pacTeHUs BBINIOJHAET CTPoro obo3HAauYeHHEIE
(yHKIIMH, OJHAKO HYKJAeTCA IIPH 2TOM H B IOJYYEHHH OT ApY-
I'MX OPTraHOB ONpPEAeJeHHBIX BEIeCTB

PacteHue — LEenocTHbIA OPraHnusm

Krerkn

-

Tranu

—

Oprager >

Opranuam

BOJA
MHHEDAJBHBIE BEILIECTBA
(o kenneme)

(eweord omu)
raIOaI98 au¥oahHHBIdO
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ClosKHOCTH IPOLECCOB, NPOMCXOAAIIUX B PACTATEIHLHOM Opra-
Huame, Tpebyer ToHKOH KoopzuHaAnuu. OHA OCyLIeCTBJAETCH
Graronaps BOZHMKHOBEHHIO U Nepejade GHO3IEKTPHYECKHX M-
nyabCOB U (PUTOrOpMOHAIBHON cHCTEME

DumozopMoHb. — 3TO BHOJIOIMUECKN AKTHBHBIE BellecTsa, CIIo-
cobHble BHIGHIBATE OTBETHBIE PEAKIIMH B KpPailHe MaJbIX KOHIEH-
Tpanuax. OHKM CHHTE3HPYIOTCH B Pa3JMYHBIX YACTAX PACTEHHA,
HAaIpHAMED B TOYKAX POCTA KOpPHA M mobera, M cnocofHEI mepe-
JIBHTATHCH TI0 OPraHHuaMy

DUTOropMoHbl
DorocuHTES Cunres Nsixanue Pocr
benka
Avixanue — mnpouece BHICBOBOMKACHMA SHEPrHH XHMHYECKHX

CcBA3EH OPraHMYeCcKHUX COeJNWHEHHH, IIPH KOTOPOM IPOMCXOTHT
HX OKHMCJEHHe IO YIVIEKHCJOoro rasa m Bojbl. PacTeHusa He co-
CTABJAIOT MCKJIOYEHUA U3 0011ero nmpasmja M TAKKe OCYIIecT-
BJIAKT TIPOILECC ALIXaHUA.

B orimmume or orocunTe3a, ABIXAHHWE XAPAKTEPHO AJIA BCeX Op-
FaHOB PACTEHHIl, a He TOMBKO JJsA 3esieHbIX uacteit. OcobernHo
WHTEHCHBHO JLIXaHUe KOpHell pacTeHmii.

CrocoGHoCTs BOCHPHHMMATE M3MEHEHHHA B OKPYIKAalOIIeil cpeje
ABIASTCA HEOTHEMJIEMBIM CBOHCTBOM JXMBBEIX OPTraHHU3MOB, MO-
CKOJIBKY MO3BOJIsIET CBOEBPEMEHHO OTPearMpoBaTh HA 9TH H3Me-
HEeHHs [OJIe3HBIMHU JIIA cebs aeficTBUAMU

1. Yruereune (orocuHTE3a W
APYTHX CHHTETHYECKHX Npo-

D ILeCCOoB. :>

2. IlopaBneHue MOTJIOMIEHUST MH-
HEPAJIbHEIX 3JIEMEHTOB.

3. Hapymenne o6meHa BOJBI

haxTopsl
cpeasl
pocta H

pPasBATHA

pacTeHHs

Bripa)xennsie
HeraTHUBHBIE
IIpexpamesne
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3emHoe HAnurensHOCTH CnexTpanbHbIH
TATOTEHHE CBeTOBOT'O BOG}IEﬁCTBHﬂ COCTaB CBeTa
DenxeHne pacTeHui
WUzmenenune OTrpeIBAHNE- Onycranue-
HANPaBJICHUA 3aKpLIBaHHE TMOZHUMaHHe
pocTa IBETKOB JIUCTHEB

4.5. MuorooGpasue pacreHmii. OCHOBHBIE OTAENbLI PACTEHWNA.
Knacchbl NOKpPbITOCEMEHHbIX, PONb pacTeHuii B npupoae
N XHU3HWN Yenoeseka

Ilaperso Pacrenus

Neser W o L Do

Husnrue pacrenus Bricuine pacrenus
Cnopossie CemenHRIE

T L

OTnen 3eneHnie BOAOPOCIH
IIBeTKOBEIE

Otnen KpacHble BOAOPOCTH
Otaen Byprle Bogopocnn
Oruen JlnaToMOBBEIE BOZOPOCTH
Otaen Moxoobpasusie
Otrpen Illnaynoobpasusie
Orgen XsomeobpasHeie
Otrpen TlanoporHuKo0GpasHLle
Orpen TosnocemeHHbIe

Oraen IloxkpeiToceMeHHBIE, MU
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O6uwan xapakTepucTuKa soaopocnei

OTcyTerBue Tesa, pacujJieHeHHOroO Ha opraHel. Her Tkaneit

-{ Knerkun copepsxar xnopodumn. [Iponexoaur orocunTes

| PaamBoskenue: 6ecnosioe, MoJIOBOE U BereTaTMBHOE

Pacnpocrpanenue B Boge:
® BO B3BEIIEHHOM COCTOSAHHH (ILIAHKTOH);
| ® HA TPaAHUIE ¢BOAA-BO3AVX» (HeHCTOH);
® Ha JIHe WJIM HA 3HAYHTeNbHOH raybuHe (GerTOC);
® Ha MOABOAHBIX cKajax (nepuduToH)

Ortpensi BOgoOpocnen

3enenble

® OJHOKJETOYHLIE, KO-
JOHHAJIbHBIE, MHOTO-
KJIETOYHBIE .

e oxoso 20 000 sugos

® XJIaMHOMOHAA,
BOJIBBOKC, XJIOpeJiia,
CHUPOTrupa, YJIOTPUKC,
yaBBa U Ap.

* JANIACHOE BEIeCTBO —
Kpaxmasn

Bypuie

® MHOTOKJIETOUYHEIE
e okoso 1500 Bujgos
s njamMuHapu#a, GQykye ny-

3BIPYATHINA, MAKpPOLHCTHUC,
capraccyMm W ap.

samacHoOe BEIecTBO — Jia-
MHHapHn

Kpacuore

® B OCHOBHOM MHOT'OKJiE-
TOYHEIE

» oroso 4000 sugoB

® nophupa, poAUMeHnsd,
KaJTATOMHHOH, HeMa-
JHOH, KOpaJJHHa 1 ap.

® 3aMACHOE BEIeCTBO —
DarpAHKOBRIA ~ Kpax-
MaJ

Huamomoeavie
OOJHOKJEeTOYHRIe H KOJIO-
HHUAJIBHEIE

e okoso 1500 Bugosn
* NHHHYMEpHUs, HaBUKY/JA,

uumbenna, wmenesdpa M
AP

3almacHble BellecTsa —
3pH30JIAMMHAPHH, BOJIIO-
THH, MACIO0
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LMKn paseuTvs XnamMuaomMoHaabi

.| DBereraTuBHas cBODOJHOILIABAKIIAN
KJeTKa ¢ ABYMS MKIyTHUKaMu (n)

| N

CnopoBoe pasMHOMeHHNE TTonoBoe paaMHOMKeHHE
¥ ¥
Muros Muros
O6paayerca 2, 4, 8 O6pasyerca 16, 32, 64
ONMHAKOBBIX CIOD OJIMHAKOBBIE TAMETHI
(n), xaxaasa ¢ AByMs (n), xamxnasa ¢ AByMSA
JKTYTHKaMH. JKIYTUKAMH,
IIpoucxoauT JleToM IIPOMCXOAHUT OCEHBIO

Y

TameTsl, IPOHCXOAAIIIHE OT PA3HKIX
BEreTATHBHBLIX KJIETOK, MONAPHO CAHBAKTCAH

Y

Burora (2n)

Y

ITokpriBaeTCs TBEPAOH 3AIUTHON
ofos10uKO0il 1 3EMyeT HA AHe BOAOEMA

Meitoa

@opMupyerca 4 BereTaTUBHEIE
cBOOONHOILIABAIOIAE KIeTKH, KarKIan
¢ ABYMA KryTukamu (n)
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Crpoenmne cnmpornpsi u dyrxyca
BepxyweuHan
Craduamnm KneTKa_
TRAXM UMTONAAIMBY,
OXBaTbiBaOLKe @
BaKyonb Agpo CrypeHncTbIA Cnow E}
-]
Knerounan g
. CTeHKa BosgywHwe O
£ CpegwiHan ny3sipu
MNacTHHKa Pefpo
MnactmHka
BonbluaA 8
OfIMHOMHaA §
BaKyOnb )
Cocepan Cnupanesupmbin  ToHonnact MNpuparounsie |
Knetka xnopormnacry OTBETENEHWRA i
baszanbHbin AncK
3xauyeHue Bogopocnei
B xoaniicTReHHOMH
B npupone
AeATeJbHOCTH YeJI0BeKa

1. Kopm gns BogHBIX KHBOT- | 1. ITmma ans dexopeka.

HBIX. 2. Coippe ans  NOJTYYEHHHA

2. Hacsumesue  KHCIOPOZOM arap-arapa (¢unnodgopa)
TOJIIIM BOABI, & TaK)e BO3- JUIA KOHAUTEPCKOi, MUKpPO-
AyXa HaJ BOIOEMOM. OMOJIOrMYEeCKO#  MPOMBIII-

3. Obonouxkn obpaayioT oca- JIEHHOCTH.

JIOUHEIE TIOPOJABl — m3Bect- | 3. Cripbe A TOJYYEHUS Op-
HAK, JHATOMHT. raHUYecKUX KMCJIOT, CIMp-

4, BeseHble BOAOPOCIH BXO- TOB, BHTAMHHOB, Kpacure-
OAT B COCTAB JIMIIATHUKOB. neit, ftona, AeKapcTs.

5. YuacrByior B nousoobpaso- | 4. Buosornueckoe oumnineHne
BAHHUH, BOJ.

6. Bypsie Bomopocsin obpasy- | 5. Opranudeckuit M1 — ChI-
0T Ha JHE 3apOCIH — IIPH- pbe ana ymobpeHmil.
Gesxnme paas  oburaresei | 6. [lpmunna e¢nBerenus
mopeit. BOJIBL»,

7. Kpacusle — yuwactsyior | 7. Bpea cymoxomersy (oOpac-
B (OpPMHPOBAHHUM OKEaAHH- TAlT JAHEHALNIA Kopabieii)
YeCKHX OCTPOBOB H THAPOTEXHHYECKHM CO-

OpyHeHHAM
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0O6wan xapakrepuctuka otgena MoxooGpasHsie

1

Oxono 25 000 sunos

L

B :xusHeHHOM nuKJIe npeobaasaer rameroduT

- Heboabmue pasmeps! (1o 10 em, nrorga go 40 cm B BRICOTY)

— ITeueHOUHU KN UMEIOT cJoeBUIIe (MAPHAHIIUA M pPeUdHs)

| | BproBbIe UMEIOT JUCThA H cTebenb (MONHTPHXYM (KYKYHIKUH
JieH) 1 chargym)

Crpoenne Mxa M Ne4eHOYHOTrO MXa

MNevernounnk
Max KopoBouka
Cnopsl
Kpblweyka Snapadop - Kopoboles
Mepucrom
Cnopodut
Cnopodop
Antepnanmn MyyoK nuCTbes
Ha KoHLIe
Poszerka weHckoro nobera Pepo
NMCTbEB Nucr Tannom —
Ha KoHue Crebenb
MYCKOro
et 5 Puzounasl
bonee crapan
4acTb Tannoma
Moxoo6paaHbie
CTpoenne HEBHCOKHG, HaseMHLbIe, TpPaBAHHCTHLIE pacre-

(Ha nmpumepe | HUA.
kyrywkuaa | Temo umeer crebens, JHCThS,

JIbHA) He mMerwT MeXaHWYECKOH M IPOBOAANIEH TKa-
HH, KOpHeH.
WUmewTca pusonjabl — OeclBeTHEIE BRIPOCTHI
credsd.

ObnagaoT PHrPOCKONHYHOCTHI) 3a CUYET BOJO-
HOCHBEIX KJIETOK.
Kaerkn umeroT XJgopoduiLt

TTuranue AsTtorpodHoe
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Paamuo- B nuxne passutua npeobinajgaer ramerodur (n).
JHeHue Cnopodur o6pasyer CropHl.
HIna omnomorBopeHnus HeoOXOAuUMa BOJA.
Hs onsosoTBOpeHHOM ANNEKIETKH DPA3BHBAETCH
0cobs 6ecrnoJioro MOKOJNEeHNUA — HOMKKA M KOpo-
Gouka co cropamu
Ilpexcra- Mapmasnus H3MEHUYHBAA, MNOJUTPUX BOJOCO-
BHTEJIH HOCHBIN (KyKyIIKHH JeH), charaym ['upresnso-

Ha, OpuyM cepebpucThIi

Liukn passuTus 3eneHoro mxa (Ha npuMepe KyKyLlKuHa nbHa)

Cnopa (n)
v

Y

ITpopacraer B NIACTHHYATYIO TPOTOHEMY |

2

| Ha mporoHeMe passuBaTca JucTOCTe6EIbHBIE PACTEHUA ]

S

My:xckoit ramerodur (1)
(crebenb, TMCTHA ¥ PUBOUIBI)

Hencknit ramerodur (n)
(cTebenn, TACTHS U PHBOU/EI)

Y

PasBuBaioTcs nojosbie
oprasel (aHTEPHANH)

PaasuBaioresi nosioBsie
oprasbl (ApXeroHuy)

PaasuBaioTca MeJkue moj-
BHIKHBIE CIIEPMATO30MALI (17)

PassuBaloTca KpynHble
HEHOJABHIKHBIE ANIEKJIETKH

Y

CrepMAaTO30MAB! IJILIBYT K APXErOHUAM
¥ CAMBAKTCH € AHIEKJIeTKAMU

Y

L 3urora (2n) ]

Ha »xenckom ramerodure passnBaerca Kopobouka
Ha HUTH (crtopodwur) (2n), cymecTBywInas 3a cUeT
JEHCKOoro rameroduTa

Y
Meiioa

PasBuBaeTcsi MHOKECTBO CIIOP B KOpobouke
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3HayeHue MoxoobpasHbIX

B BRIU;HTG IIOYBEI OT BBICBIXAHHSA H 3PO3HNH

— O6pasoBanue Topda

— Chipbe /I XHMHYECKOH IPOMBIIIIEHHOCTH

CrocoberByoT 3ab601a4NBAHNIO

Obwan xapakTtepucTuka oraena MNnayHoobpaaubie

1

Oxomo 1300 Bunos

T

JIpesrefmIne U3 CIOPOBRIX PACTEHHH

B 'KH3HeHHOM IIMKJe Ipeodraazaer cmopodur

— Muoroaerane TPABAHHCTEIE DACTEHHH

— UmeoT HacTOANAE TKAHW, MPHIATOYHEIE KODHH

Crpoenue naayna
Cnopodunn
Crpobun
Puzodop
MpuaarouHsie
KOpHK
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MnaynooGpa3sHbie

Crpoenue

HesBbicOKMe MHOTOJIETHHE TPaBAHHUCTHEIE PACTEHHHA.

HMeT nNpoBoAsiliHe TKAHH.

IToGern cremonuecs, ¢ TPUAATOYHBIMH KOPHAMH.

Crebin BHABYATO BETBATCH, JHCThA MIHJIOBHAHLIE,
PACTIONIOMKEHBI CIIHPAJIBHO.

Ha Bepxymke noferop — CHOOPOHOCHEIE KOJOCKH-
cTpoOHIEL.

HmeroT ciopasruy co cnopaMu

Pasmuo-
JKeHue

B nuxse passuTma nmpeobiagaeTr cIopoBoe MOKOJIe-
Hue — cuopodur (2n).

Ins onnogorBoperna HeobXoauMa BoOAA.

B cnopanrnax ofpasyoTca COOphI

Ilpencra-
BHTEJIH

IInayn OynaBoBuAHLIN, MIayH-0apaHer,
MJIAYH ABYOCTPBIH

Cxema KH3HEHHOTO HHKJIA njayHa OyJIaBOBHIHOIO

— Cnopa
Tamerodur

IlonoBele KIETKH
cauBaiTes (Bonxa)

—— Cnopodur (2n)

v

3urora

3nayenne NnayHoobpasHsix

H Criopsl MCNIONB3YIOTCA AJIA MEPECHITKH JHTeREBIX 0P

HUenonsayioTes A8 M3rOTOBJEHHS paker Aas deiiepsepka

1 HC[IOJI]::SYK)T&H B KaYecTBe NPHCBINKH B MeAHIINHE
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O6uwan xapakrepucTuka otaena XsouweobpasHbie

1

Oxomno 30 Bugos

~ Muoronetaue TPABAHHCTHIE DACTEHWUH

T

IToGern pacuseHeHE! HA VALl M MEKAYY3ANA

I

B u3HeHHOM LUKJe npeobaagaer cnopohur

Hcenonwayiores B kadecTBe abpasMBHOTO CPeACTBA IJA YHCTKH
' moCcyAbl, B MEAUIHHE — B KAYECTBE MOYEIOHHBIX U KPOBOOCTA-
HABJIMBAIOIINX CPEJCTR

Crpoenune xsonia

BeretaTMBHbii nober

Monosoi nober

Cnopodunn Crpobun ‘
NoxbuHka \ ‘ ' MyToBKa NMCTLEB
Ha ctebne ! Ha yane

f

‘ MyToBka BeTouek

MyToBka -
nucTLes NoxbuHka
B MEXI0Y3NKN
Ysen KopHesuue
h )4 KnyGetib

MNpuaaTouHbie \(-‘\

KOPHU “‘(’ AN \
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XBoweobpaaHsie

Crpoerue

Hmelor KopHEBHIE, CIOPOHOCHEIE n0oGern co
CIIOPOHOCHBIMM KOJOCKaMu (cTpobuinamu).
[Hobery uMerOT 4eTKO BEIPAYKEHHBIE WICHAKH
(Mesxa0y3aMua) U y3JIkl,

JInerea uemyesupHble, ©Oe3 xmopoduiia,
PACIIOJIOMEHBI MYTOBYATO.

Knerkn copepar KpeMHE3eM

PasmuoxeHnne

B nurse passurus npeobnaagaer cropodur
(2n).
s onnopoTBopernst HeoOX0AUMA BOJA

IIpeacrasuTenn

KXo noseroit, Xpouy necHoit, Xsou Jyro-
BO#t, XBOI TONAHOMN

Cxema KH3HEHHOrO IHKJIA XBOUIA
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0O6uwasn xapakrepucTuka orgena MNanoporiukoobpasnsie

|

Oxomo 1200 Bupos

— MHOroseTHue TpaBAHUCTHIE PACTEHMS

| | AMeoT KpynHBIE, YaCTO NEPHCTOPACYJIEHEHHBIE JIUCTBA —
BAWH; rPYIIbI CIIOPAHIHEB — COPYCHI

—~ B Ku3HeHHOM LHKJe npeobnagaer cnopodur

L} Pocrt Baiin npogoJi¥aeTcH HeCKOJIBKO JieT, HapacTaHHue He OC-
HOBAHHMEM, A BEPXVIIKOH

— FMeloT IrJIMCTOrOHHOe M IIPOTUBOBOCIANIMTENILHOE AeiicTBre

ManopoTHukooBGpasubie

Crpoenune HWmMeoT X0opoo pasBATHEIE TKAHH.

HWmeroT KOpHEBHIIE ¢ NPUAATOYHEIMY KOPHSA-
MH.

JlueTes — Baifi®, MOJIOAEIE JIMCTHA CIIMPATL-
HO 3aKPYYeHEL.

Ha HumxHe# CTOPOHE JIMCTHEB — CIIOPAHTHH
CO CIIOpaMH

PaamMHOMKEeHHE B nuxiae passuTua npeobiaagaer cmopodur
(2n).
Jns onnogorsopeHus Heobxoxuma Boua

IIpencraBurenn | ¢ IIIUTOBHHUK MYykCKOMR
e [TanopoTHUK OpIAK
¢ CtpaycHHK
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Uukn paseuTus NanopoTHMKa

Muorosersee aucrocTebenbHOE
pacresue (cmopodur) (2n)

.

Cropaarud (OPMHPYKTCH HA HHMAKHeH
CTOpPOHE JTHCTHEB B COpyCax

.

Meiios
PassuBaerca MHOKeCTBO crop (n)

!

W3 cnopsl pasBaBaeTcs 000ENOJIBIA 32POCTOK —
rametodur (n) — seneHas cepAlleBHIHAA TUIACTHHKA
C NPpHIATOYHBIMHA KODHHMH

e ™~

MysxcKue 110JOBBIE OPTaHEI AleHcKHe TIOJOBbIE OPraHbl
(anTepuanM) (apxeronnn)
PassuBaoTCs NOABHIKHEIE PagsuBamoTcs
MHOIOKTYTHKOBBIE HEeNOJBHMKHEIE KPYITHEIE
CIepMAaTO30MIEL (17) AinerygeTEn (n)

'

CrnepMaTo30uBl IPA [TOMOILH
BOJBI HOANJBIBAIOT K APXEerOHUAM
CrepMaTO30MAEL (71) CAHBAIOTCH
¢ ainexaeTrkamu (n)

3urora (2n)

'

Monopgoit cuopodur (2n)
PaasuBaercs mHorojlerHee JucrocrebensHoe
pacrenue ¢ KopHesuieM (cuopodur) (2n)
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Crpoenne nmamopoTHHKA

[naskbif vepewok

NucTouek Baitn

PasseTenexmbie

Bawa et

(onuH nuct) |

Monogon nuct

Yewyitku

OcraTku cTapbix

THCYEED Kopreamuie — ropuaoHTanbho
NpugatoyHsle pacTywuit noa3emHoli crebens
KOPHiA

O6uwan xapakrepucTika otaena MlonocemexHble

Oxosao 800 Bumos

— He ¢opMupyoT IBETKOB U ILJI0LOB

JlpeBecHBIe, MCKJIIOYNTESLHO HABEMHBIE DACTEHHS C IPAMO-
— crosmuMu crebnsamu. B gpesecuHe MHOTO CMOJIAHBIX XOJIOB,
APKO BRIPAYKEeHB! POAWYHEBIE KOJbIA NIPHPOCTA APEBECUHEI

— ¥ HHX BHepBbie MOABMJICH IJIABHBIH KOPEHB

— B nuxse pazsurus npeodnagaer cnopodur (2n)

I

PaamuoxxawTes IpH NOMOILIH CeMsH

— UmeoT eHCKHe U MYHCEKHe IIHITKH




158 Cucmema u mrozoobpaaue 0P2AHULECKOZ0 MUDA

LMk pa3ssMTuA COCHBI

—>[ CeMms cocHEI (3apOALII CEMEHH) |
Y

| ITpopocTox |
v

‘ Cocua (cropodur) I

P

[ Henckne mumxn ! | MyscKue MHITKHA
CeMsazauaTKH HA YEIIVAX CoopaHruu Ha 4Yemyax
INHIIIKX HIHIITKH
Meiioa (4 kpynHEie Meitos (MHOTO METKHX
Meracnopsi, 1 cnopa MHUKpOCIIOp, BCe
pasBHBaeTCdA, 4 3 OTMHUPAIOT) pas3BUBaOTCA)

Y Y

My:xckoit 3apocTok —
MHKporaMmeTouT (IBIIbIEBOE
3€pHO C BereTaTHBHOM
W MeHepPATHMBHOH KJIETKaMH)

Jencknit sapocTox —
MeraraMmerodur (suzocuepm
C ABYMS APXETrOHMAMM)

:

B apxeroEufax — OAHA IIeinbna nepeHocHTCA BeTPOM
ARNEKIeTKA HA CEMA3AYATKH ¥ IIpPOpacTaeT

v

Ileinba M3 BereTaTHBHOM KJIeTKH o0pasyeT
OBIIBLOEBYIO TPYOKY, PACTYILYIO BHYTPh CEMA3a4YaTKA

Y

Ilo nenbmeBoit TpyGKe AocTaBAAIOTCA 2 ciepMus,
o0pas3oBaBIINXCAd U3 MeHEPATHBHOM KJIETKH

\ Y
Hitnexknerka (n) omyIooTEOPAETCA OAHUM cruepmuem (1),
BTOpOil ciepMuii norubaer

|  Burora (2n) |

3apoasii cemenu (2n), OKPyeHHLIN aHgocnepmom (1)
H CeMeHHOH KoxKypoi
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Crpoenne rojoceMeHHBIX

YNpolLeHHan cxema CTROBHWA Tpynna MymcKmMX WnLek
BEreTaTMBHLIX OPraHos
P Monoabie

Jenenbie NUCTEA (Urnsi)

Berau
Mouka e nasyxe

YewyesnaHoro nucTa

Bersn

YewyesnaHbin nucT,
B Na3yxe KOToporo

HAXOANTCA
YANMHEHHbIA nober

YropouenHbin nober Pyblsi niocre o G

(¢ OrpaHuyeHHbIM
nucThes u noberos
pocTom)

Crson

YKOPOHEHHOTO

nobera
Monopgan

WEHCKER CemeHHan
WMLk velwyn
Monogon Kpbinbs
nuCT CEMAH

YewyesnaHbiin [lea

nuCT 3pensix

CEMEHK

MeHcKan WnwkKa MeHcKan WHILKa Bup cemenHOM yewyn
NEepBOoro roga o onbiNeHus 8 KOHLe TPeTLEro roaa € BEPXHER CTOPOHbI

OCHOBHOM KJIACC rOJIOCEMEHHEIX — XBOMHEBIE, APYIHe [PeACTAB-
JIeHBI BEJIbBUUYHMENH, THHKI0O, 4 TAKIKE CATOBHHKAMH

Xsownuele (okono 700 Bugoe)

- Tyn | Kexpsi

— CocHsl — JIncTBEHHHUIIBI

— Enn — MoKeBeIbHAKH
-{ Kunapucs — CexBoiieJeHIPOHEI
~ IImxTh {Ceuaoﬁﬂ
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XBOHHBIE HMEIOT UIVIOBUAHEIE, YEIIVEBUAHBIC WM MHOW (GOPMBI
JHCThA — XB010. Ee ornnyaer He Tonbko opMa, HO M AHATOMH-
YecKHe 0CODEHHOCTH JJIs 3alIHUThI OT MCHAPEHHA: TOJCTHIM CJI0it
KYTHKYJIBI, 3araybieHue yCeThHIL, JONOJHUTENBHEIN C/I0M Mexa-
HUYECKON TKAHM (rHmojepmbl) NojJ KoEHIei, ocoboe cTpoeHHEe
OCHOBHOM TKAHH M T. JI.

3HayeHune roNocCemMeHHbIX

—| OBoramenme armocdepsl KHCIOPOLOM

| | MeTogHMK ipeBecHHEI, CMOJIBI, KABU(OIN JJIA CTPOUTENLCTBA,
XUMHYeCKOH 1 OyMarkHOM HPOMBIIILIEHHOCTH

~ Henons3aoBanue B 3eJeHOM CTPOHUTE/ILCTBE

-1 Herouruk MHIH, JeEKAPCTBEHHBIX BEINECTB H BHTaAMHHA C

O6uwan xapakrepucTuka otgena MNokpbiToceMeHHbIe

— 3acennJH BCe KOHTHHEHTHI M BCE cpefbl 0DHTAHUA

— JlpeBecHEIe, KYCTAPHUKOBbIE U TPABAHUCTHIE (DOPMEI

I

Boaee 250 000 sujgos

— OgHONETHHE, ABYJIETHHE M MHOIOJETHHE PACTEHHUS

—| HMeloT m ceMeHHOe, B BereTaTHBHOE pasMHOMeHue

1

O6pasyioT reHepaTHBHBIC OPraHbl — LBETKH

— B jKHM3HEHHOM IMKJe npeobiagaer cnopodur

IMocne JABOIHOIO OIJIOAOTBOPEHHA PAa3BHBAETCA CeMfA ¢ 3amna-
~1 COM THUTATEJIBHBIX BeIIecTB, 3allUNIeHHOe OKOJIOIIJIOAHHKOM
H HaxojadAuneeca BHYTPH 1LJoga
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Liukn paseuTvus LBETKOBOrO pacTeHus

’;I Cemsi I
¥
[ IIpopocrox ]
Y
r Ilserymee pacrenne (cuopogur) (2n) |
Y

| IlgeTox — renepaTHBHBIN Do6er, HECET OPraHbl CHOPOHOLIEHHH J

[ TeuuHER (MEKDPOCIIOPOGNILIKL) | | IHectukn (Meracrnopoduiiin) ]
Mukpocnopanray (MbLLIbIEBbIe { Meracnopanru (CceMA3aAYATEH) J
reesua)
+ Meiioa
Meitoa Obpaayercsa 4 KieTKH,
O6pasyeTcs MHOMKECTRO 1 meracnopa, a 3 oTMHpaIOT
mukpocnop (n) Y
Henckuid ramerogur (n)
My:ckoit ramerodur (n) 3apOALIIeBEIil MeIOK
[BLILIEB0E 3ePHO (Byuemryc)
v ¥
OBpasyioTes 2 KieTKu: Meracnopa aeauTes MUTO30M, 06-
BEreTATUBHAA M I'eHEePATHBHANL pasysa 8-saepHBIH 3apojbliIeBbIid
+ vmemok. ObGpaayerca 2 kKieTKH:
IlbLIb1EeBOE 3€PHO NepPeHoCHTCA BEreTATHBHAS U IeHEePATHBHAA,
HA phUIbIE NeCTHKa H B 3apoAaLIIIeBOM MeIIKe PACHOJO-
npopacraer JKeHBI! AleKJIeTka, 2 CHHEPru-
Iibl, 3 KIETKH — aHTHIIOLLI; LeH-
TpansHoe Axpo (2n)
Bererarusnas ¥
KJIeTKa — [blIblesas TpybOka, 3 5
M3 reHepPaTHBHON KIETKH — BROTIILEDLIN. MEIIO AMECT
2 cuepmus (n) NOKPOBBI (MHTEIYMEHTHI),
OTBEPCTHE — IMBUILIEBXOJ
Y Y

1-¥ cnepMuil (n) camBaercs ¢ HEHTPAJBHEIM AapoMm (2n),
2-i1 cuepmuil (n) ciauBaercs ¢ AHueraerkoi (n) (1BoiiHoe

OIIOAOTBOPEHNE)
Y Y
Burora (2n) 1 | dupocnepm (3n) ‘
v
3apojikIn CeMEHH ¢ 0HON HIH Pacxopyercs Ha pocr
JABYMS CeMALOJAMA H pazsuTHe ceMaAjoaei
¥ Y

—{ Cemsa BHYTpH ILIOAA |

6  Buosorus B oxemax i Tadamnax
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LisBeTkOBbIe pacreHnn

i AN

Kanaace Teydoavhore Kaace Odnodoavibie
Oxono 418 cemeiicTs, 122 cemeiicTBa, NPUMEPHO
10000 pogpoz, 190000 sugos 3100 pozos, 0K0JIO
6300 BugoB

Crpoenne pacrenuii kinacea [Isygonnasie
Monogoi nnop

W yBAWWe YBeThl

———— Prinbue

Cronbuk

Mnog (kopoboyka)

— YBAJWKA BEHYKK

Mopma KycTa CrpoeHue BereTaTMBHLIX OPraHoB  Nnoga

NosepxHocTs
nucra —

ﬁgﬁ:gmﬂ““aﬂ - \ YBAALAA ThiYMHKA
Mnogonoxe
v a_[l'lnacmuna YawenucTuk
Yepewok Mectuk —— LiBeToHOMKKa
Nenectkn

MNasyluHan nouka S
Yawennctuku

Yzen
Mexnoyanue - LiBeToHOMKKE
LigeToHOC NPOWNOTOgHErO COLUBETHA

MpupocT Tekywero roga

Crpoenue pacrenuit kinacca OpronoabHbIe

Merenka
Yaen
Monoe Nuctosas Konocok
Mexgoysnue NNacTuHKa H
oKKa
Crebens
Mnexvatbin
A3BIYOK | "
Yiukm . \ 1
Nucrosoe
Monotod WL 8 roenudysen LUseTki Bupouamenentbie
nober HETaY, (o580 14 nycren,
—Cebens B KaXJOM KONOCKE  3akppipaioujue
MnacTvHka LBeToK
BTOPOTO ANCTa
Bnaranuuwe
BTOPOro nucra NbinbHMK
TOpON y3en ThiunHKa | Tyyuuounan
Ocratem HUTB
aranuiuja
f BOrO NINCTa necm,‘_{-"““-"b
MNpugatouHbie lMepsbiit yaen Mepucroie poinbua

KOPHW




Cucmema u mrozoobpasue opzanuvecxozo mupa

163

OCHOBHBIE Pa3NU4YUa MEXAY NPeaCTaBuTeNs MU KNaccos

e Moptosiorus
JIHCTAa

* HHJIKOBaHHE

IIpocTeie HIH CIOMK-
Hble, 00LIYHO Yeper-
KOBBIE
IlepucToe uIM nanib-
qaToe

OeyponsHbie n OgHoponbHbie
Ilpusnak Knace JIsynonssasie | Kxace Opnonoasnsie
3apoasi:
® KOJIMYECTBO ObeiuHO JBE O6BIuHO OJHA
ceManonei
® 0cOoDEHHOCTH Cemsagonn BeiHOCAT- | CeMagons ocraer-
[IPOpPACTAHMA | CHA [IPH HPOPACTAHMM | CH NPH NPOPACTAHUHA
Ha IOBEPXHOCTh oA 3emJiei
Jlner:

Beerga npoeTele, yac-
TO CHAAYNE HMIIH BJA-
raJIMinHbIe
IlapannensHoe WM
JVTOBOE

Crebenn XapaxTepeH poer | Kambnii orcyTerByer
B ronmuHy sa cuer | Kopa u cepanesuna
JIeATENIBHOCTA  KAaM- | HEACHO BBIPAYKEHBI
ous.
Yetro BRIPAKEHBI
KOpa ¥ cepliueBHHa
Crpoerne Ilepsuunblit  Kope- | IlepBuuHEI KOpelIOK
KOPHA moK OOBIYHO pAa3BH- | pPAHO OTMHpPAET, 3ame-
BAGTCA B IVIABHBIN | HAACH HPHUAATOYHBIMH
KOpeHb, OT KOTOpPO- | KODHAMH; KODHEBaH
ro orxojsaT GOKOBBIE; | CHCTEMA MOYKOBATAN
KOpHEeBasi  CHCTeMa
cTepixKHeBad
Husnennan Ipesecusie, Kycrap- | B ocHoBHOM TpaBml
dopma HUKOBBIE WJIH TpaBA- | (KpOMeE MaJbM M aras)
HHCTBIE DACTEHHS
Crpoenne Yucno wieHOB nBeTr- | UnCa0 YJIEHOB IIBET-
BEeTKA KA B OCHOBHOM KpAaT- | K& B OCHOBHOM Kpar-
HO D nmm 4 HO 3
IIposopsiniue B nmenrpe nnu B Buge | Pasbpocansl mo Bce-
nyTH KOJbIA My cpeay crebns
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OcHOBHBIE NPU3HAKKU CEMECTB

Hazeanune
cemelicTsa, ®opmyaa userka | Conserne ILxon
UYHCJI0 BHIOB
Kaace
Kpecronperaute | 4, ,JI, ,T, II Kuerb Crpyuoxk,
(kamycrusie), CTPYHYOUYEeK
3 TrIC.
Poszonger- 9T IO Kucrts, Kocrauka,
Hble (pO30BLIE), | HIAH npocroil | abioko,
3 THiC. Y9 JI T IT, 30HTHK, | A0JI0YKO
IHTOK
Boboswe, b ) RO R L Kucrs, Bo6
18 reic. (menecTKn BeHUH- TOJIOBKA
Ka: rnapyc, Becia,
JIOJ04Ka)
ITacneHoBsie, ‘-Iun JI 5 T A : Kucrs, HAropa,
2,5 TeIC. 3aBHTOK, | KOopoBouka

MeTeJiKa
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LUBETKOBbIX pacTeHui

OcoGeHHOCTH CTPOCHUSA
OpraHoB

IlpexcraBuTeny ¥ HX
NpaKTHYEeCKOe 3HAYEHHE

Heydonvrvle

Crebiim  wacTo YKOpPOYEH-
HbBle, JINCTHA  TIPOCTEIE
neJibHble HWJIH paccedeH-
HBEIE; BHIOU3MEHEHUSA KOp-
Hell — KopHeruoas! (pe-
ouC, peabKa)

Osowrble: Kanycra, pefuc, peib-
Ka, XpeH, pena.

Macauynbte: panc, roOpuHIa, Ph-
HHK.

JlexapemeenHble: MKOTHHK, mac-
TYLUIbA CYMKAa.

Hexopamugnvie: JNeBKON, JTyHHA-
pHsi.

Copuble: cypenka, JUKAd peibKa,
APYTKa MoJeBas

Crebam uacTo ¢ IIHODaMu,
noberoesle KOJKOUYKH, JIHC-
Thfl I[IPOCTHIE M CJIOMHBIE
¢ NPUIMCTHUKAMHU

ITrodoso-szodubie: aAONOHA, TPY-
1ma, CJINBA, BHUINHA, MHHIAJD,
aiiBa, MaNWHA, KJIYOHMKA, 3eMJA-
HUKA.

.ﬂ'e:capcmaeuume: Jan4yaTKa, MaH-
JKeTKa, ITHIIOBHUK, KPOBOXaebKa,
pAduHA.
Jlexopamusnbsie:
OOAPBIITHHAK

po3a, cnupes,

Crebnm — TpaBAHHUCTHIE
JIMAHEI, JINCThA [EPHCTO-
CJHIOMKHBIE €  KPYNHBEIMH
NPpHJIHUCTHHKAMHE, Tpoifua-
TOCJIOMHEIE; YACTO JIHCThA
BHAOH3MEHEHEI B YCHKH

IMuwesrbte: ropox, 0600vl, (hacomns,
YeueBHIla, COH, apaxuc.
Kopmogble: ®eBep, JIONWH, JTI0O-
IepHa, BHKA.

Jexapemeentnbie! ROHHUAK, POK,
TEPMOTICHC

Creby BWJIBYATOIO BETEB-
JIEHHHA, JHUCThS IIPOCTHIE;
HEKOTOphIE MMeIoT KIyHHN

OgougHble: xaprodes,
faxJIaxKanbl, TOMHLODLL.
Texnuvecrxue: Tabak, Maxopka.
Jexapemeennwvie: 0Genena, ayp-
M&aH, nacjaeH, OerragoHa.
Herxopamuenbie: MeTyHbA, JYIITAC-
ThIN Tabar

nepein,
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Haszsanmue
cemeiicTea, ®Popmyna userka | Couserme Ilaxon
YHCJI0 BHAOB
CrnoxHo- LseTkn Kopsur- | Cemsanka
IBEeTHhLIE 4 TUNIOB: BMECTO Ka
(acTpoBrie), YauleyKy — ILJIeH-
25 ThIC. KH HJIH XOXO0JIOK.
JI(&)T‘a)Hl—prﬁqa-
Thie, A3RIYKOBBIE;
JI(ﬂ)Tlﬁ)Hl
JIOYKHOA3BIYKOBBIE;
BOPOHKOBHUIHEIE,
CTepHUJIbLHEIE
Kaace
3naKoBuIe Ox*m T XL Cnomx- 3epHOBKa
(MATIHKOBEIE), HBIM KO- | C Kpaxma-
10 TrIC. JI0C, CYJI- | JJHCTBIM
TaH, 9HJOCTIED-
MeTenKa, | MOM
MOYATOK
JIuneiiasle, 0,., TMI'I(m 3onTuk, | Kopobou-
3 ThIC. KHUCTE, Ka, Aroaa

MeTelIKa
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Oxonuanmne TabaAIL!

OcobGennocTH cTpoeHus
OpPraHos

IpeacraBsuresn n ux
NPAKTHYECKOe 3HAYeHHe

Crebau uacTto YKOPOYEH-
HEIe (PO3eTOYHBIE), JUCThHA
NPOCTHIE U CJA0MKHEIE

Macauvnble U 080WHbLE: TIOACOI-
HEYHUK, TOnuHamMOyp.
Jlexapcmeennble: THKMA,
THICAYEJUCTHHK, KaJleHAyJa, Je-
BSICHJI, TOJIBIHB, Yepea, PoMall-
Ka, CYIIeHUIa.

Hexopamugnste: reopruHbl, Xpu-
3aHTEMAa, acTpa, MaprapuTKa.
Copuble; ocor, BacHIeK, MOJIO4AlL,
OAYBAHYHK, DOJAK

Odnodonvrbie

Crebens — coJoMHEA, TO-
Bl BHYTPH MEMA0Y3JIHIL,
CO B3AYTBIMH Y3JIAMH;
JINCTHA CHAAYME ¢ BIATAH-
memM, lelsHOKpalHue, mpo-
CTBIE, JHHEHHBIE C Tapan-
JIeJIBHBIM YKUJIKOBAHHEM

3epHogble: TIIEHWIA, POXKb, AU-
MEeHb, OBeC, pPHC, IIPOCO, KYKYpPY-
3a, COpro.
Texnuueckue:
HHK.
Kopmosbie: TuMOheeBKa, Kocrep,
MATIHK,

Copubie: nsIpei, OBCIOT,
LHeTHHHHK, ILIeBeN, KyPHHOe
poco

caxapHbIi TpocT-

WUnmeror BHAOH3MEHEHHEIE

noberu: KOpPHeBHINE, JIy-
KOBHILY.
JlucteA TpoCThIE, IEJb-

HEIe, JIMHEHHbIe HIIH OBAJIb-
Hble, ¢ mapaJjijieJlbHbIM HIH
AYTOBRIM HUJIKOBAHHEM

OsowHbie: TyK, 9CHOK, CHAPIKa.
Jexapemeennsie: JaHABIN, KyTe-
H&a, YeMepuIa, aunoa.
Jlexopamugnste: 1IN, THIb-
naH, MAIAHT, HapIJECC
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Tpynnbl pacTeHuii No OTHOLIEHUIO K CBeTY

B CreronobuBbie pacTenns

pPacTeHHs OTKPBITHIX MecT OOMTAHUA (CTEIHBIE W JIYT'OBEIE TPA-

BEI, cocHA, Oepesa M ap.):

® JIMCThA IUJIOTHBIE, C TOJICTOH KOJKHUIEH, CBETJIO-3e/IeHEIe,
MHOT'O YCTBH!IL;

® X0pOouio pa3BUThl MeXaHWYEeCKHe TKAHH 1 KOpHeBafg CHCTeMAa

B TeneBbIHOCIHBRIE pacresna

XOPOIIO PACTYT HA CBETY, HO BRIHOCAT M 3aTeHenwue (yiumna, nvo,
JIeCHBIe TpaBbl, CEHIIONHA, MOHCTEPA)

B TenemoOuBbIe pACTeHUA

XOpOIIIO PACTYT TOJIBKO B 3aTEHEHHBIX MecTax (BeTpeHUIAa, BO-
POHHUH I1a3, NanoOpPOTHUKH):

® JIMCTHA TOHKME, TOHKAA KOMUIA C XJOPOILIACTAMHE;

® [LUIOXO PA3BHTHI ITPOBOMAIIHE U MEXAHWYECKHE TKAHW

TpyNnbi PacTEHWiA N0 OTHOLLEHMIO K BAIAXHOCTH

PacTeEnsa BOTHLIX MeCT OODMTaAHMA:

| | ® KOpHeBas cucTeMa pazsuTa caabo WIN OTCYTCTBYET;
e cnabo pasBUTHL MEXAHHUYECKUE TKAHH;

* MeeTcH BOG,E,YKOHO[‘.HEIH TKAHB

Pacrernsa focTaTOYHO YBIAMHEHHEIX MecT ofuTaHus

Pacrerus cyxux mecT o0OHTaHHA:

® XOpPOILIO PA3BUTA KOPHEBASA CHCTEMA, MHOTHE 3AIACAIOT BOJAY

| (B nHCThAX, cTEOAAX, KOPHAX);

® JIMCTBSA C TOJCTOH KOMHUIEH MJIH ONVIIEeHHeM, VCThHI MAJOo,
BOCKOBOH HaJeT
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Poneb pactenuii

e Hcrounuk KHcJaopoga

e Cpesa oOuTaHuA ANA
BOTHBIX
e Uecrounnk numm

¢ Hcrounnk ChIDbA H TONJIMBA

e CpencrTBo 3aiiuThl, ONOBe- | ¢ YuacTHe B 104B00OPABOBAHUH
IeHUsA JPYTHX JKUBOTHBIX |® YuacTme B KpyroBopore Be-

KHU- | 1mecTB (IepBOE 3BEHO B IEIAX
NUTAHUA DKOCHCTEM)
e Bimmanue HA KIHMAT

PacrTeHwvs no xapakrepy Ucnosib308aHusa

— BePHOBBIE — IJIOZOBEIE a(hpoMacIHYHEIE
~| 3epHOO0DOBLIE - CAXapHCThIE Kay4yKOHOCHEIE
— MACHHYHBIe — JIeKopaTHBHLIE BOJIOKHHCTHIE

— TeXHHUYECKHe — JIeKapCTBeHHEIE
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4.6. LapcTBo XMBOTHbIX. OAHOKNETOYHBIE U MHOIOKNETOUYHbIE
XWBOTHbIE. XapaKTepucTuKka OCHOBHbIX TMNOB
6eCcno3BOHOYHBIX, KJIACCOB 4/IEHUCTOHOMMX.

Oco6eHHOCTH CTPOEeHMUS, XMUIHEAEATEeNbHOCTH, PAa3MHOXEHUN,
pone B NpUpPOAE M XM3HW YenoBeka

K uBOTHEIM B HACTOAIee BpeMsA OTHOCAT oKoJso 1,5 MaH BH-
JIOB 3YKAPHOTHBIX OPraHN3MOB, OAHAKO UX MCTHHHOE KOJIHUYECT-
BO, IIO-BHAHMOMY, HaMHOro Gonabme — g0 5—10 MJIH BHIOB

Mpu3Hakn XMBOTHBLIX

I

lereporpodHslil THII NATAHMS

H AXTHBHEII 06MEH BellecTs

| CnocobHocTs K AKTHBHOMY IlepeBHMEHHIO

OrpaHuveHHBIH POCT

Crpoenne JRKHBOTHOH KJIeTKH

MuKPOBOPCHHKKN

Mnasmarnueckan

Annapart lonbgxm membpana
Uurockener
[nagkan
IHAONNAIMATHUECKAR Lentpunonu
ceTb

Nn3ocombl
Obonouka Pu6ocoMbi
Aagpa
Anpbiwko MuroxoHapui
finpo

IpamynapHan Uuronnaima

3HAONNA3MATMYECKAR
ceTh
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Oco6eHHOCTH XUBOTHON KNETKH

— JInnieHa KJeTOYHOH 000JI04KMA

— He cogepsuT miaactuj

|

Banacammee BellleCTBO Yallle BCero riuKorexH

| | TIpu neseHMH KJIETKH PasfielAioTcA B peayJbhrare obpasoBa-
HHUA TEPETSIKKH TOcepefuHe MATEPHHCKON KIeTKH

— UmeeT mMeHTPHOIH

OCHOBHbBI€ XW3HEHHbIE PYHKLWK MMBOTHOIO Oprasama

o OOMeHn 6euiecmé — COBOKYIIHOCTE MPOLECCOB MOCTYILIEHHS
BEIeCTB B OPraHMaM, uX XHMHYEecKoro u (qusuyeckoro mpeob-
pasoBaHNA, HCIIONB30BAHHWA H BBIJIEJIEHHUA TPOAYKTOB ¥H3HE-
JeATeNbLHOCTH.

. Humauue — NOCTYILJIEHHEe [ITHTATeJbHbBIX BeIlIeCcCTB.

o [Tvixanue — MOCTYILIEHHWE KNCIOPOJAA, €ro MCIOJIh30BAHUE HA
OKHMCJICHHE BEIecTB.

e BoideseHue — ynaieHHe MPOAYKTOB KUIHENEATEILHOCTH,

o PaamHoneHue — yBeJIHUeHHE THCIA ocobeii:

— bBecnonoe — jgeJeHue, NOYKOBAHHE;
— MOJIOBOE — IIPH IIOMONIY MOJOBEIX KJIETOK.

e Pocm — yBenuueHWe pasMepoB Tena, Maccsl, oibema.

e Paseumue — 3aKOHOMEDPHO HAIPaBAEHHBIN TPOLECC B3AWMO-
CBABAHHBIX KOJHYECTBEHHBIX (poct) ¥ KavecTBeHHbIX (qudde-
PEHIHPOBKA, CO3PEBAHKE) N3MEHEeHHN 0coDH ¢ MOMEHTAa pPOXK-
JEeHHA OO0 CMepTH:

— TIPAMOE;
— HempaAMoe,

e Pasdparxcumocms — CBOHCTBO OpPraHH3Ma OTBEYATh HA BO3-
neHCTBUA BHEUIHEH M BHYTpeHHel cpejbl M3MeHEHHSIMH CBOe-
r'o COCTOAHHUA

HuBOTHEIE ABIAKTCA TAKOH XK€ HEOTHEMJIeMOH dYacTeio OHO-
cepsl, KAK B PACTeHH:H, MOCKOJBKY obecrmeuyusaior obpaTHYIO
YACTh KPYroBOpOTa BeiecTs B npupoge. MUBOTHEIE OCBOMIN
Bce cpensl oburanua. B BojHOM cpejie OHM BCTpEYaOTCH B COCTA-
BE IJIAHKTOHA 1 DeHToCca
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Ponb XXWBOTHBIX B 3KOCUCTEMAX

| Buosnornueckas o4nucTKa BOJBI

| | O6paszoBanue ocafouHBIX NOPOJ (MUHEPAILHbIE CKEIeThl — OC-
HOB& M3BECTHAKOB M CJIAHIEB)

IloTpebnenne NpPoAYKTOR KU3HEAEATEILHOCTH pacTeHUN (KHC-
—| JIOPOJI H OpraHWYecKHe BellecTBa) H BBIAEJEHHE VIJIEKHCJIOro
rasa, Heobxogumoro aufa dorocunTesa

| | YuacTHe B nouBOOGPA30BAHWHE TIyTeM nepepaboTKH U MHHepa-
JIM3AIUM OPraHWYeCKHUX BEIecTB

IlapeTro

/ *nsornrie
RoIEapusa Ilogmapeteo MHEOrOKIETOYHEIE
OaHOKJIeTOYHEIE REARET
© [4]
E A E = = F @
e b = g 2 a & N > ®
X @ = () Q o 1 =] 3
) = e = = E & T 2
s = Z g v © 7 g g o
ANEANE: sl |E||&[|&]|E||E||E

z = )
S 5 AR IREIRE AR AN - AR E:
= = = ® E a B £
gl <] | &g g 2 (S| |E||[F]|E
SUIELIEL (2118 8] E] 5] 8] |F
=
= = g = = g =
& =
Knerku (> Tkamm (> Oprausi [ Cucrenus 1 Opranuam

OpraHsl

Trkawv — 9TO IPyNNa KJIETOK, HMEIOIIMX CXOAHOE CTPOeHHe
M TPOUCXOMJEHUE W BHIIOJHAIOUMX OAMHAKOBLIE (DYHKIUH,
a TaKKe o0BeAHHAIOIIEe 9TH KJIETKH MEXKKJIeTOYHOe BelecTBO
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TKaHW XUBOTHBIX

‘|

‘ ANMUTENTNANBHAA

Y Y

-

COBIMHUTEILHARA

MBIIIIeYHaA

HepBHafd

Opzan — a3to obocobjieHHasAs YacTh OPraHU3Ma, MMEOIas oll-
pelleIeHHOe CTPOEHHEe H BBHINOJHAIAA KOHKDeTHbIe (QYHKIINHA,
Oprasbel }KUBOTHBIX 3a498CTYI0 00'b€IHHEHEI B CHCTEMEI, obecie-
THBAKOIIMEe IIPOTEKaHNe [IPOIeccoB XHU3HeNeATeJIbHOCTH

CucTeMbl OPraHoOB XMBOTHLIX

— OmopHoO-ABHTATETHHAA — KpogrenocHas

H IeixaTebHAA — DHIOKPHHHAA

— ITumesapurentaan — BrigenurensHas

{ Hepsuag — ITonosas
YXMBOTHbIE OPraHnuaMbl

v

v

v

OdHoKAeMOYHbLE
Kiaerka-opranusm

Kononuanvhblie
I'pynna  oxuaaxo-
BBIX II0 CTPOEHUIO
H QYHKIHAM KJe-
TOK

MuozoxknemouHoie

Pasasie mno ctpoe-
HUIO # (YHKIIHAM
KJIeTKH, COCTaBJIf-
HIIHe TKAHHA

CummeTpun Tena

4’///’\

PaduanvHas, Win ayvesan
Heckonsko oceit cuMMeTpun

Bunramepaavnas, unu
d8YCMOPOHHAR
OnHa 0Ch CHMMETDHH
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MonocTu Tena
Ilepsuunas Cumemannasn Bropuunas
(He orpaEuYeHA (orparunyeHa
SMHUTEJIHEM) AMUTESINEM)

OnopHeiil annapar

,

y

!

BHYTPEHHHI
cKeJeT

HADVKHBIHA CKeJeT
(pakoBuHa,
MAaHIUPB)

THADPOCKEeT

KpoeenocHas cuctema

4

g

Heszamxnymasn
Cepiinie BRITANKHBAET
reMonuM@py B MOJOCTH Tesa

3amrxHyman
KpoBs aBHIKETCH TOIBKO
o cocyaam

.

v

C ogHHM Kpyrom
KpoBooDpalesusa

C nBymMsa KpyraM#a
KpoBoobpanieHnA

ITosedenue — COBOKYIHOCTH HAIPABIEHHBIX AKTHUBHBIX Ieii-
CTBHH OpraHmamMa B OTBeT HA BHeIIHHE M BHYTPEHHHe BO3meit-
CTBU#A, BOBHUKAKMOIHE B PA3TMYHBIX CHTYaAIlHAX

Moeepgenne

s

=

Bpo:xpersoe

Ilpuobperennoe

v

v

v

BeaycioBHbIe

HHCTHHKTEL

Yenosusie peduiekcst

pedaexcsl
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Peghere — onocpeoBaHHAS HEPBHOM CHCTEMOI OTBETHAA DeaK-
[[Hf OPraHM3Ma HAa M3MEeHeHWs BHeIIHeH U BHYTpPeHHeil cpelsl
B Pe3VJIbTATE PA3APAMKEHHA PEIEeNnTOPOB

Beaycanoanbie peghaierco. — 910 XapakTepHbIe 1A JaHHOrO BHAA
Bpoxmeame HeHM3AMeHAeMEBle peaKIlHKA OpI‘E.HHSM& HAa Te HIH
HHBIE BO3JAeHCTBHA

Veanoauvie pegaekest — 3T0 MHAMUBHAYATBHO HPUOOPETEHHBIE
B NpoLecce JXU3HW peakinuH, BeIpaboTKa KOTOPBEIX CBA3aHA
¢ (hopMHpOBAHHEM BPEMEHHBIX HEDBHRIX CBfi3eil B BBICIIEM OT-
Jlejie HEPBHOH CHCTEMEI

Huemunkm — COBOKYIHOCTHL CHOKHBIX, HacJeacTBeHHo obyc-
JIOBJIEHHBIX AKTOB [I0BEJIEHNS, XapaKTEePHBIX /Jif ocobeil JaHHO-
ro BHIA [PH OIpPeAeSeHHLIX VCIOBHUAX

Pazsutne
KonnuecTBeHHBIE KauecTBeHHbIe HBMEHEHHHA
uaMeHeHHA (poct) (auddepeHUPOBKA, CO3PEBAHME)
v
IIpamoe pazgumue Henpamoe paszeumue
Mounosere ocobu Hanuuue MTUYMHOYHOM cTajuu
MOXO0JKHU HA BAPOCIKIX (MON00it OPraHU3M He MOXO0MK
HA B3POCJBIH HH CTPOEHHEM,
HH 00pa3oM MKUBHH)

) J

—
C noJsHbIM NpeBpaliesuem C HemoJIHEIM IIpeBpAalleHHeM
(ecTs cTAAMA KYKOJIKHA) (HeT cTaguu KYKOJIKH)
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OGwan xapakrepucTuka noguapctea OgHoOKNeTouYHbIE

OpnHOKNIETOYHEBIE U KOJOHUAJIBHEIE FYKaApHOTHBIE OPraHU3MElL

Opralmsmm Ha KJIeTOYHOM YPOBHE OPraHM3anuu

Ot 40 000 zo 70 000 BumoOB

Paamepst ot 2—4 MM jgo 1000 MM

| ﬂBHﬁieHHB 3a cHeT JOXMHOHOYKEeK WIH CHeIHAJbHBIX OPraHo-

HIOB

CrobogHoKHBYILIIHEe — 83pO0LI, HAPABHTHYECKHE — AHARPOOEI

' | B ocHOBHOM rereporpodbl, HEKOTOPbEIE — MUKCOTPO(hEI (9BIIIE-

Ha aeneuaa), TaK KaK HMEeT B NHTONJAa3Me XJIOPOILJIACTEI

INogaepRkABAIOT TOMEOCTAS

| Pasmuoskarorca Gecrnonbim (HagBOE, MHOMKECTBEHHO HJIM CIIO-

pPaMH) H IOJIOBBIM NyTeM

Pearupyior Ha BO3/ieiCTBHE OKPYIKAOUIEH CPEIbl
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OgHoKneTouHbIe

-

Y

OpPOCTeHIINX)

Anuxomnaerxcol (0KoJI0
4800 napasuTHYECKHX

ManApUHBIT
IJIa3MOIHiL

TOKCcOILIasmMma

CaproxceymuKosote
(oxomno 25 000 BuOB)

Hugysopuu (pecHU4HBIR)
(oxomo 7500 manbonee
BBICOKOOPTraHH30BAHHBIX,
HUMEeIMX MOCTOAHHYIO
(opmy, OpraHoumbl,
TepeiBIKeHHE
C PECHUYKH) B 3AIIATHL
(TpMXOUMCTRI) ¥ ABA AAPA

uHby3opua-rydeaska

banaHTHIAMK

R S S

CaprogoBrie (He HMEOT
MOCTOARHOW (hOopMEI Tesa)

l

(MMeloT NoCcTOAHHYIO (hopMmy

HHryTukoBbie

H KIVTHKH)

Ilapazutuueckue
(ameba
AH3eHTepuitHaA)
PacrurensHbie JKusorusie
CrobopmoxaByIIES (cBoDoMHOMKUBYIIIHE) (B OCHOBHOM
R R R i
¢ = |
2|8 || 8||E < | &l]e .
AEE ’%‘ RERERE R R T
= = = = =) = =
< (=] 5 5] <
el|83|| 2| & | 5| 5||5]|5||&||E] %
53 || || £ L& *| | &%) 3
2 Bl
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O6was xapakrepuctuka Tuna Capkogosbie
(HacuntniBaet 11 Teic. BHIOB)

| QODME TeJia — HeNnoCTOAHHAaA, TaAK KaxK OTCYTCTBYeT KJeTO4-
HadA CTeHKa

~ B KaeTke ofgHO AApO

W Hepe.rmmenne U 3axXBAT INHIIH OPH NOMOIOIH JIO¥HOHOMEK

1

Coocob nutaEnsa — rerepoTpodHbIi

BrigienieEne UIKUX IPOAVKTOB 00MeHA BelleCTB Yepes COKpa-
THTENbHYIO BAKYOIlh

—{ lbixaHue — BCEH MOBEPXHOCTHIO TeJa nyTeM Auddysnu

PasMHOXKeHHE — nyTem JelneHus

—{ PasapakuMOCTk TPOABIAIT B BHJE TAKCHCOB

Crpoenne ame6bl 00LIKHOBEHHOMN

fippo  Kannu xupa

MNuwesaputensHan
BaKyorlb

- Uk i) CokpatuTensHan
JKTONNAIMA /’ o B BaKyonb

(

3uponnasma

IKcKkpeTopHan / ;

rpaHyna

Mnaamanemma
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O6was xapakrepucTrMka Tuna JXryTukoebsie

Iocroauras Gopma. HapyHEI CI0i HATOIUIASME! VIIOTHEH

| | AMeercs cBeTOMYBCTBATE/NBHBIN I/1a30K, COKPATHTE/IbHAS Ba-
KYOJb, 3eJIeHBIe XJIOPOMJIACTHI, OLHO AADPO

IlepeaBuiKeHHe IPH MOMOIIK JKIYTHKA

Cnocob nuTaHNA — CMeIIaHHLII:
| | » Ha cBeTy — (oTOCHHTES;

® B TeMHOTe — IIONNIOIeHHe PaCTBOPEHHBIX B BOJle OpraHuye-
CKHX BeIecTB

| | Belmenenue JUAKUX NPOAYKTOB 0OOMEHA IIPOMCXOANT Yepes co-
KPATHTENBHYIO BAKYOJb

JIHXEHHE — Yepe3d BCKO NOBEPXHOCTH TeJia

PasmuOMeHHE — nyreMm mpoaoJIbHONO JNeJIeHMA Torojaam

PazapamuMOCTh NPOABIAAETCH B BUAe OTOTAKCHCA

Crpoenne npencrasuTesei tuna JKryrnkossie

Kanan Pesepeyap

Mha3ok Cﬂﬁpamenmeaﬂ Bakyons ~
bazanbHbie Koporkui B:’“Pa;:renhuue
Tenbya Kyo 7

LnvHHbIA
KIYTHK

Mnasmatnueckan

Mpations membpaHa

Uuronnasma

JBryIeHa 3ejeHas XnaMumoMoHAaZA
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0O6wan xapakrepucTuka Tuna Undysopum

Oxono 7 TeIC. BUIOB

1

(Dopma Tena — MOCTOAHHAaA, ofecreunBaeTCs IIUTOCKENeTOM

HWmerorcsa apa azpa:
e HoJbIIOEe — ODECIIeUNBAET KUSHEALATEBHOCTh KICTKH;
® MAajJ0e — YYACTBYET B IOJOBOM PA3SMHOJKEHNH

HEDG,!IBH)REHHE npHd NOMOIIH OPraHoHJA0B ABHIXEHHHA — pec-
HHAYEK

Cnoocob nurasua — rerepoTpoHbIA. 3aXBAT NHINHM X HANDPAaB-
JIeHHe ee B <«[IPeJpoTOBOe YIiayDJIieHHe» OCYIIeCTBISeTCH pec-
HHYKAMH

Brigenierue mpoAyKToB OOMEHA IIPOMCXOAHT Yepes ClermHasin-
3UPOBAHHBINA Oprasons — nopomnny. PacTBopeHHbie OIPOAYEK-
Thl YAAXAIOTCSH YepPe3 COKPATHTENbHEIC BAKYOJIH

IeixaHue — BCel MOBEPXHOCTHIO KJIETKH

PasmuoXkerHe:

* fecnoJjioe — MONepevYHoe JeJieHHe KJIeTKH;

® [I0JIOBOE — JIBe KJETKHM BPEMEHHO cOnmKaioTes u oOMeHMBA-
I0TCA AxpaMMu

PaszagpaxxumocTs nposBaserca B Bujae (pOTOTAKCHCA, XEMOTAK-
cHea
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Crpoenne HH(py30pun-TY(eEIbER
Mennukyna

MepeaHAs
COKpaTUTENLHAR
Bakyons

- ; 3KkTonnama
Mpepporosad R Makponykneyc

Tpuxoumncra

(nepHcTom) 3Hponnaima
fnoTka Mwesapy-
Pt TenbHan
Por <k p— A N sakyonn

3apgHAn cokpati-

TensHan Bakyonb
Tprxoumcra .
OcazatensHbie 3HAONNaImMaTHYECKaRA
PECHUYKY et

3Ha4yeHue NpocTeniumnx

B npupopne B xun3nu yesorexa
1. Mcrounnk muranua anA | 1. MEZEKATOPBI 4YMCTOTHRI BO-
oburareneif BOLOEMOB. LOEeMOB.
2. Oboramair BogoeMbl Kuc- | 2. MCKyCCTBEHHO BhIpAII[HBA-
JI0POZIOM. I0TCA YeJIOBEKOM JIJIL KOp-
3. PakoBHHHEIE [pOCTeMHIIIHE Ma MOJIOJY NPYIOBEIX U AK-
06pasyioT 0CazouHbe I10po- BAPUYMHBIX DHID.
abl (porocuuresupyiomue). | 3. ABnawores napasuTaM,
4. IlpuaNMAOT yU4acTHE B 1104- BBIZRIBAKOT OMACHEIE 3a00-
BOOOPABOBAHMM. JeBaHNA
5. YayumaoT nepeBapUBaHHE
UK Y MKEBOTHBIX
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O6wasn xapakrepucTuka noguapcrea MHOrokneTouHsle

Hwmeror 6o1ee BHICOKHI ypo- NmeroT CcHEIUATA3NPOBAH-
BEHb OPraHU3AINH HbIE THAHH, OPraHbl, CHCTe-
MbI OPTAHOB

Bonsmas NDpPoOAOIKHATENE- WUmerorT caoHBIM ob6MeH
HOCTBL YKM3HM, YEM Y OJHO- BEIeCTB W 3HEPrHHd H CH-
KJIETOYHBIX CTEMY roMeocTasa

IlenocTHOCTS OpraHM3Ma IOAJEPKUBAETCHA 38 CYET KJETOUHBIX
B3auMopeiicTBrit

Tun KMwe4yHononocTHbie

— Kaace I'udpoudnute

1. OburamwT B IpecHBIX BOAOEMAX, IPHAOHHAA Y4CTh MOpeii.
2. Kumeuynada moaocTs JHILEHA ITePeropojiok.

3. ObGpas KusHN — IPHUKPEIVIEHHEIH, Me/UJIEHHO IepeIBHIaloTes.
e I'uapa o6EIKHOBEeHHAA

 I'uzxpa Gypas

¢ I'uznpa sesnenas

Kanace Cyugoudnste

1. ObuTramoT B TOJIIE MOPCKOH BOKL.

2. Kanreunaa moJocTh paspgeseHa Ha KAMepEI,
3. O6pas u3HH — IUIABAOII{HIL.

e Meayaa ymacras (aypenus)

¢ Meaysa nmonsipras (IuaHes)

* Koprepor

= Kaace Kopannossie

1. O6uranoT Ha JHE MOpA.

2. KnmreuHasa mosiocTh pasfesieHa Ha KAMEepEL,

3. O6pas KU3HH — IPHKPEIIeHHBIN, UMEIOT HAPYKHBINA creseT
o AKTHHUHA

o Kpacunrit xopasn

¢ YepHkIil KOpaJLI
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0O6wan xapakTepucTuka Tuna Knwe4yHononocTHsle

MHoOrOKJIETOUHEIE, [ABYXCJOHHBIC JKMBOTHBIC: HADPYIKHEIH
clnoif — 3KTOAEpPMA, BHYTPEHHHI — 3HTOIEPMA

arc'ronepma HMeeT INMHUTeNHANbHO-MYCKYJIBHEIE, CTPEeKATEeNb-
HbI€, HEPBHBIE, IPOMEMYTOYHEBIE, [HOJIOBLIEC KJIETKH

a DHTOAEPMA COAEPIKNT MHINEBAPUTEbHbIE KIETKH

H Paguanrnasa (JiyueBasi) CHMMeTPHS

H UmeeTcsa KUIIeuHAA MOJTOCTH

- Porosoe oTBepcTHe OKPYIKEHO IIYIAIBIAMYT

ITnieBapeEe — BHYTPHUIOJOCTHOE (KHINEUHAS T[0OJOCTE)
M BHYTPHKJIETOYHOE (MHINEeBAPHUTEJLHEIE KJIETKH)

- [lsixaHue BCeil NOBEPXHOCTHIO TeJia 3a cuerT auddysnn

—| HepBHas cucrema audpy3HOro THIIA — HEPBHOE CIJIETEHUE

PazmuOMeHne — MosaoBoe (OCEHBIO), BEreTATHBHOE — II0UKO-
BaHueM (J1eTom)

CroHCTBEHHA pereHepanus — cnocofHOCTh BOCCTAHABIWBATH
mesbii OPraHuaM U3 OTAENBHBIX KIJIETOK
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Bayrpensee cTpoeHHe I'MAPBI

NpogonsHan 3nuTennansHo- CrpexatensHan HUTL
mnodmbpunna MBILIEYHARA KNETKa

%nnewuc—‘ an n a
Me3ornen = u”gf pouem&l;:“a
facTpogepmme — o] . Op e
W PP Y ) g
NuwesarensHan
nonocTs
CexcopHan
| - KNeTka
MuiesatensHo- Kpyrosan CrpexatenbHan  CTpekatennHan
MblWweyHan knetka  Muodmubpunna KneTka KeTka
€0 CBOGOAMBIM € 3aPAKEHHbIM
Monepeunsiit paspes rugpbi HEMATOLMCTOM  HEeMaToUMCTOM

PazmHOMeHHEe I'HAPbBl MOMKET OCYLIECTBJIATHCA BEreTaTHMBHO
(mouxoBaHMeM) ¥ IOJIOBBIM criocobom. KuieyHonosocTHEIE SAB-
afawTea repMmadpoguramMu. A MHOIMX KHIIEYHONOJIOCTHBIX
XapaKkTepHO NPaBHUJIbHOE 4YepefoBaHHEe MOJIOBOro M OGecrnosoro
MOKOJIEHHH B JMHM3HEHHOM IHKJE, IPH 3TOM MEHSEeTCH M JKH3-
HeHHAaA dopma (noaun 1 Meaysa), g KHIIEYHONOJOCTHRIX Xa-
paxTepHa crnoco0HOCTL K pereHepamnuu, Koropasa obecrneumBaer
BO3MOMHOCTh BOCCTAHOBJEHHA IEJOCTHOI'O Tela M3 HeDOJBITO-
ro (hpparmenra

3HavyeHue KMLLEYHOMONOCTHBLIX

1

BaskHOe 3BEHO B 9KOJOIHYECKHUX IENAX MUTAHUSA

I

Vyacrue B nponeccax GHOJOrHYECKON OMHCTKH MOPCKONH BOZBI

| Yuactue B KPYroeopoTe KajlabIlMA H obpazoBaHNM 0CANOYHBIX
nopon

— IIpogykT nuTanus

o Cmpbe JULA M3TrOTOBJIEHUA YKpALIeHui 1 npeaMeToB HCKYCcCTBa

1 Cmpbe IS monyueHuss OMOJOrHYEeCKHM aKTHBHBIX BellecTs
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O6wan xapaktepucTika Tuna lNnockue Yepsn

BH.‘I&TepBJIbHM CHMMETPHA
TeJa

BoabImuHCTBO — MapasuThl
HEJOBeKA W FKUBOTHBIX

Ko HO-MyCKRYILHBINH MEIIOK
C TPeMSA CIOAMH MBILIIILL

Her asanbHOTO OTBEPCTHA

ITonocTu Tena Her, mpoMe-
KYTKH Mexiy opraHaM
3ailojHeHbl napeaxnmoﬁ

IIsa mepBBIX V3JIa H IMpO-
[IONBbHBIE HEDPBHELIE CTBOJILI

Oprass! BEII€JIEHAT — HPO-
ToHEe(ppUAUH

TI'epmacdpoauTsl; OMI0L0-

¢ nepeMblMKaM#

TBOPEHHE BHYTPEHHee

OTcyTCTBYIOT KPOBEHOCHAS M ABLIXATeNbHAA cHcTeMBl. [[bI-
xaHue aspo0Hoe U AHasPOOHOE BCeil NOBePXHOCTHIO Teja

Twun Mnockue 4epeun

/

v

B

Kaacce Pecruumnste
3500 Bugos

1. CpobonHOMUBY-

e,

2. mewT pecHUY-

HBIW 3MIUTeJIH.

3. I'moTka BBIABH-

raeTcs Hapymxy.

e [Inasmapua Mmo-
JIOYHAA

e [Inanapua uep-
HasA

e Muorornaska

Kaace
Cocaavuyuru
4000 Bumon

1. IlapasuTsl.

2. Hwmewt nuor-

HYI0 0D0JIOUKY.

3. HUmewr unpuco-

CKM.

4. CrnomxHble HK-

JIBI PASBUTHA.

e [leueHOUHBIH CO-
CAJIBIIUK

e Komaussa aBy-
VCTKA

Kaace
JenmoyuHuvie
3000 sunos

1. Ilapasurs!

2. JlenToBua-

HOe TesIo (roJIoBKA

¢ NpHCOCKaAMH,

meifxa, YJIeHHKH).

3. Her numeBapu-

TEJLHOM CHCTEeMEI.

4. PassurHe co

CMEHOH X03feB,

e [lenens Obrumi

* DXUHOKOKK

e JlenTenr 1mMpo-
KA

e Ilenedb CBUHOH
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O6wasn xapakTepucTuka Tuna Kpyrnsie yepeu (20 Teic. BUAOB)

MHOrokJIeToOuUHBIE, TPEXCJI0H-
HBEI€ KUBOTHEIE

Hneor KOoMHO-MYCKYIbHBIN

JIByCTOPDOHHAA CHMMETpPHA.
Teno HecerMeHETHpOBAHHOE,
NOKPBITO INIOTHOH KYTHKY-
oM

MEIIIOK: KOXa W MBIl — [~

MPOAOILHEIE _‘

Hmeror TRAHK

Hmeror poToBOE, aHallbHOE =
OTBEpPCTHE; KHIIKAa HMeeT

Hmeercsa nmepBUYHAas I0-
JIOCTH Teja

3 orTmena: mepeaHuii, cpem-

HUAH, 3anHAl :

Oprans! BeIZIeIEHAA — IIPO-
TOHe(ppUAUN

HepsHas cucreMa — OKO0JIO-
IJIOTOYHOE HEPBHOE KOJBIO
M HEpBHEIE CTBOJBI

KposernocHas aeixarenbHas
CHCTEMBI OTCYTCTBYIOT

PaapensHOnoskie =—"—1

OnrofoTBOpEHNE BHYTDPEH-
Hee

Hecmorpa Ha 3HAYHTEJbHOE BUAOBOE padHooGpasme, KPYTVIBIX
yepgeit geasaT Ha 6—7 knaccoB. CaMbIM 3HAYUUTENLHBIM Kak 10
YHCNY BHMJOB, TAK M 110 yuepbdy, HAHOCHMOMY ’KHBBEIM OpraHH3-

maMm, sABagercAa Kjaacc Hemaronwr,

i CoGeTBEHHO KpYriibie

gepBr. [[Js aTOro KJjacca XapakTepHbl Bce OCOOEHHOCTH THIA.
K HemMy OTHOCHTCS pAJ IAPA3UTOB YeJOBEKAa: aCKapuaa udejoBe-
Yeckas, OCTPHUIA, TPHXHHEJLIA, BIACOTJIAB H AD.

3HaueHne Kpyrnbix YHepeen

|

IToupoobpasoBanue

 BroJlornueckas OYHCTKA BOJ

- 3BeHO NHUIEBON Ienn

-1 I'Iapasu'rm YeJyiOBeKa M HHUBOTHBIX
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Mpucnoco6nenus K NnapasuTuamy

| | Hanrmame muorHO# KYTHKYJBl (3allMTa OT NepeBapHBAHHA

B KHIIeYHHUKe OpraHusma XOSﬂHHa)

Hanmaue KPHOYKOB, IPHCOCOK IJIA NPDHKpPeILJIeHUA

|

CioscHEIe LHAKIBI Pa3BHTHA A CMeHa X03feB

Bosaeinas M10L0BHTOCTH

VrpouieHue cTpoeHus Tea (pPeAYKIUA HEPBHOR CHCTEMEI, Op-
raHoOB YYBCTB, IHUINEBAPDHTEIBHON CUCTEMEI)

MNpodunakTuka reNbMUHTO30B

CaHuTapHOe GJAroycTPORCTBO MKHUJIMIL

| | CarATapHEBINA KOHTPOJL NPOAYKTOB, COOJIIOAEHHE YCIOBHIA IIDH-

FOTOBJIEHHA MSACA, PHIOEI

OBpaboTka MUK BRICOKUMH HJIM HHUBKUMH TeMIIEpaTypaMu

- CobatoieEne MpaBUyI JHYHOW THIHEHE

OuHeTKA THTEEBOH BOIBI

CucremaTuueckue MEeIHITNHCKHEe OCMOTPLI
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O6uwas xapakrepucrTuka Tuna Konesuarsie yepeu (9 tsic. BMAoOB)

MHOroKkJIeTOYHBIE, TPEXCIIOM-
HBIE KHBOTHEIE

JIBYXCTOPOHHAA CHMMETPUSA;
TEJIO CerMEHTHPOBAHO

HmeloT  KOMKHO-MYCKYJIb-
Hblif Memok, o0pasoBaH-
HBI aMHTENHEM € TOHKOMH
KYTHKYJIONH, 8 TAKIKe KOJb-
IeBBIMHA ¥ IIPOAOJLHBEIMHA
MbIIOIaAMHA

HWmMeroT BTOPHYHYIO NTOJIOCTH
Tesa — 1esaoM (byHKIHE —
IHAPOCKEsIeT, I[IepeHoc MH-
TATEJIBLHBIX BEIIECTB)

KposerocHas cucrema
3aMKHYyTaf; ¢Cepiame» —
5 KOJBIEBBIX COCY/IOB

ITumesapuTensHasn cucTeMa:
poToBOE OTBEPCTHE, IVIOTKA,
cpelHsid, 3ajHAA KHIIKAa,
aHallbHOE OTBEpPCTHE

HJeixanue Bceil MOBEpPXHO-
CTBIO TeJa

Oprasel BhIJIEJIEHUA — Me-
TaHeppuAH

Oprassl YyBCTB: IJiasa, Op-
TaHbl OCABAHUA

CrocobHBl K pereHepaiin

BoasmmuHCTBO — repMadpo-
JAHTHI; OIUIOAOTBOPEHHE Ha-
PV/KHOE ¥ BHYTDEHHee

Passurne Henpsamoe (MHO-
IFOIIEeTHHKOBBIE) WIH TpPH-
Moe (MAJOMIeTHHKOBbIE ITH-
ABKH)

HepsHasa cucTeMa: OKOJOTJIOTOYHOE HEPBHOE KOJIb-
o (EaArIOTOYHEIN, MOATJIOTOYHEIN HEPBHBIE V3JIbI),
OpIoilIHAA HEPBHAA HENOYKa
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Tun KonsuaTbie 4yepeun
/ ' \

Kuaace Muoro- Kaace Maao- Poase Wicnca

eTHHKOBBI HMeTHHKOBBIE
1. Mopckue 1. IToureHHEIE. 1. XAmuuKkn uam
BH/BI. 2. l'onosa wHeobo- MAPA3HUTHI.
2. UmeroT royoBy cobJleHHA. 2. Ha nepeauem
¢ LIYyOaabLaMH, 3. OpraHs!l 4yBCTB M 3aJlHEM KOJIbLie
Hapoil YCHKOB, cs1abo pasBUTEI. TeJa UMET MpH-
ABe Iapkl raas. 4. Ilaponoguit COCKH.
3. Ha ramaom HeT, MaJo eTH- 3. lllerurHoK M
CerMeHTe HMe- HOK. naponoguii He
0T Naponoauu co 5. I'epmadpoan- HMET.
MeTHHKAMH. THI. e Mepunuucrasn
4. UmeroT 3xabpei. e JlosxaeBoi MAABKA
5. PasgensHono- 4YepBhb o [InABKa NOMKHO-
JIBle. e TpybGounur KOHCKAasA
o [Teckoskun
e Hepenc

3HayeHUe KONbYaTbiX YepBen

I

IoBsimaioT IJoAopoare IMoO4YBhI

| | IlepemMenInBaoT rymMyc, CHocoGCTBYIOT DAas/IOMKEHHMIO omaja,
obecrieuuBAOT JOCTYI B IIOYBY KHCIOPOAA

T

Kopmosas Gasa A1 IJIOTOAAHBIX JKHBOTHBIX

L— Caymxar numei Aa8 J0OHHEIX PhIO

IluaBkH BHIPAGATHIBAIOT MMPYAWH, NPENATCTBYIONUNE CBEPTHI-
| | BAHMIO KPOBH M cnoco0cTByiommil paccackiBaHHIO TPoMGOB.
WX MCHOAB3YIT NPH THIEPTOHWYecKoM GoNe3HH, KPOBOHM3IH-
AHKUAX, TpomBoaax
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O6was xapakTepucTuka Tuna Monnwocku (150 Teic. BUAOE)

MHOrOK/IeTOYHBIe, TPEXCIOH- | | JByXCTOPOHHAA CHMMETPHA.

HEIE }KHBOTHBIE — Teno mArkoe, HecerMeHTH-
poOBaHHOE
BonpmuHCTBO MMEIOT PaKo- | |
BHHY HUmeor MaHTHIO (KOMKHYIO
|| CKJIaAKY), MexAy TYJIOBH-
meMm H MAHTHEH — MaH-

IlonocTs Tena sanosHeHA

2 THIHASA TOJOCTE
HapeHXHMOH

Opras aBuKeHHUS — MycC-

Kposenocrasa cucrema — KYJUCTAS HOIA

He3aMKHyTas (Kpome rojo- [—
BOHOT'MX); MMEETCS cepAle

Oprasesl geIXaHusa: Kabpsl
— (v BogHEIX), Jerkue (y Ha-

Heperas cucrema paabpo- 3€eMHBIX)

CAHHO-y3J0BOro THma (ro- | |

”0330*""__ HOKHOH, TYJIO- || PasnensHOMONBIE, HO €CTh
BUIIHBIH y3JI5I) H repMadpoguTE
OnnogorBopeHnde — BHeEIN- PassutHe — npaMoOe HJIH
Hee HJIH BHYTDEeHHee Henpmne

BryTpeHHee cTpoeHHe MOJIIOCKA

MaHtua  Towapa Cepaue Uenom

|
CokpartutenbHas
Mbiluya Mabpbi

Por konbuo Kuweynuk Hora




Cucmema u mnozoobpasue 0p2anuecKkozo Mupa 191

Tun Monniocku

— Kaace Bproxosorue

1. MecTo ofuTaHUA — CyIia, NPecHLIe BOJLOEMEI.

2. AcummeTpuyHEIE,

3. Teno umeer rojosy, TYJOBUILE, HOTY,

4. Eerp 1-2 naper ruas.

5. Oprassl ABIX&HUA — «JIETKOE».

6. Por umeer Tepky.

7. UMeroT pAKOBHHY B BHJE BABUTHKA.

8. Ilepememenne ¢ MOMOIBK HOTH,

¢ MaJyiplit IpyAOBUK, BHHOTDALHAS VIHTKAE, KATVIIKA POTOBas,
CIINBEHb POJIBIA

B Kaace [IBycTBopuarsie

1. Mecro ofuTaHuss — MOPSA U IPECHBIE BOXOEMEI.

2. JIByCcTOPOHHAA CHMMETDHSA.

3. Teno mmeetr TynoBHIIE, HOT'Y, MOJOBLI HET.

4. Tnas Her.

5. Opran ApIXaHus — NJACTHYHEIE 3KaOpbI.

6. Tun nurasusa — QUIBTPALHOHHBINA,

7. PaxoBuHa u3 2-X CTBODOK.

8. IlepememnieHue IpH IOMOILHE HOI'M, PEAKTHBHEIM CIIOCOOOM.
¢ Beasy0ka, MUAMH, JKeMUYIKHNIA [IPECHOBOAHASN, YCTPHUIIhI

= Kaace T'onosonorue

. Mecro obuTaHus — TenJsle MOpH.
JByCTOPOHHE CUMMETPHYHBIE.
. Ecrb rosioBa u tysosuie,
. UmeloTes myynansia.
JIBa KpYNIHBIX rUasa.
Opran gpIXaHus — Kabpsl.
EcTh porosmie 4eqiCcTH ¥ TEPKA.
PaxoBnna peayuuposaHa.
Tlepemelrnienne peaKkTUBHBEIM crocobom.
Kapakaruna, OCbMHHOT, KaJabMap

* D000 W=
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3HayeHne MONNIoCcKoB

— 3BEHO NMUIEBOH Ienu

Bronornueckas oYuCcTKE BOAL!

— YuacTue B KPYroBOPOTE BEIIECTH

u HDOJIYETH MUTAHUA

— McTOYHMK jKeMuyra ¥ IepjaMyTpa

| | Bpea censcKoxo3AiicTBEHHBIM paCTeHHAM, KopabnsamM 1 ruapo-
TEXHHYECKUM COOPYIKeHMAM

] Hpouemwoqﬁme X03A€Ba mapasuTos YeJloBeKa W HHMBOTHBIX

Twn Yneuncronorue (Gonee 1,5 M BuIOB)

IoaTun TToarun IToxrnn Tpaxeitno-
Mabpoasimamue Xenuiepossie ABIIIIAIMe
Kanace Kanace Knace Hacexomsie
Pakoobpasasie Ilaykoobpasubie

Jlosis YWIEHHCTOHOIHX B BHAOBOM paszHoo0pasuu
KHBBLIX OPraHHuaMOB
Ipube

MNpocTenwne

MepenoHuaTokpbinbie Opyrue GecnozsoHouHbie

Monniocku

babovrn MNo3soHOYHBIE

[ipyrve Hacekombie : ol Naykoo6pasHbie
[Bykpuinbie Pakoobpa3sHbie
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O6uwas xapakrepucTUKa TUNa YneHucroHorue

MHOTMOKJIeTOUHEIe, TPeXCI0H-
HEI® KUBOTHEI®

I CMmemaHHAS HOJOCTH TEJA

I[BYCTODOHHHH CHMMETPHH;
TeJ0 CerMeHTHPOBaHO, paad-
AeJIEHO Ha OoTAe bl

Kposenocraa cucrema He-
BAMKHYTaH; Cepille Ha CIHH-
HOW CTOpOHEe

Teepaslit Hapy:KHBII CKe-
Jger (KyTHKYJIa), OCHOBY KO-
TOPOTO COCTABAAET XUTHH
(BamurTa OT BBICHIXAHUA H

Hmenrea 4YjieHUeThIe KO-
HEYHOCTH

Oprasel geIXanus — xab-
psl (v BogHBIX (opM), Jer-
KHe uay rpaxen (v HaseMm-
HBIX)

HepsHas cucrema — 6prom-
HAA HEPBHAS Leno4Yka, Hajl-
TJIOTOYHBIN, HOAVIOTOYHBIN
HEePBHLIE Y3JI6I; XOPOILIO pas-
BUTHI OPT'aHEl YYBCTB

Bparos, onopa JJig Traneit)

OnnonorBopesne — BHYT-
peHHee

P a3/1eJIbHOIIOJIbIe, BCTPEYAa-

0TCH repMapoauThI

Paseurue npamoe unm He-
npamMoe

LXapaR'repHa JTHHBKE

3HauyeHne YNeHUCTOHOIMX

| BaHoe 3BeHO B HENAX NHTAHUA

- CymjecTBeHHAA POJib B KPYTOBOPOTE BEILECTB

| Brosornueckas ouncTKa BOJBI

1

IMousooGpasosanue

=

Bosbyaurenn 1 nepeHOCYHKH OHACHBIX 3aboieBaHMi

1

Bpegurenyu cenbckoro xoasiicTsa

- Chipbe VI MOJYUEHN eKa

d &

ITpoaykTe!l nUTAHUA

7 BooJorus 8 exesmux o ralasmax
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O6wan xapakTepucTuka kwiacca Pakoobpasanbie

I Cpena oburanna — BojHAan i— Orpenst Tena — TIoOJOBO-
rPyAb, CErMEeHTHPOBAHHOE
Ha ronose pacnosoxeHsl GpPIONIKO
IBe Maphl VCHKOB — JIJIMH-
Hbie (ocasaHune, oDOHAHUE) I'pyab HeceT KOHeUHOCTH —
H KOpPOTKHEe (3BYK, paBHO- —{ TpM napel HOroueJaicreit
BECHE); OfHA IAapa CI0M- H D nap XOAHIbHBIX HOI
HeIx ras (cocroar uz 3000
NPOCTEIX IJIA3KOB, I'1asa — | Opransi Abixanusa — Kabpsl I
aACEeTOYHBIE, 3pEHUe — MO-
® » 8P Oprase! BHIAE/IEHUA —
3an4yHOe)
2 napsl 3eNIeHbIX KHKeyea
PaznensHOnmonele  3KHBOT-
| PasBurne npamoe |
HEI®
PakooGpa3sHble
Huswue Boicuwiue
maHUH, HKJIONKI, MOKpHIA, PAK PEYHOI,
Kaproeast oMaphl, JAHTYCT, KPeBeTKH,
Kpabbl, BOAAHBIE OCTHKH
Buyrpennee crpoenue paxa
Bplowko fonosorpyas
= I |
Cepaue  Wutok Mo3sr  AHTeHHyna
AHTEHHA
CemeHHuK 5
Kuwweysnk ¢ .
Yponoga g o - AHTEHHAnNbHanR
; ] : weneia
Knewns
Por
COBOK)‘HI]-
TENbHBIW
oprad
TenbcoH fnapatenphan XogunbHble  BpiowHan
HOra CemeHHMK  Worw  yepaHan Lienoua
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CpaBHUTENbLHAas XapaKTepucTuKa oTpsSaos pakoobpaaHsix

Orpan,
KOJIMYeCTBO
BHOOB

XapakTepHbie NPH3HAKH

IIpencraBurenn

Becnonorue,
ceeime 1800

Teno cocToUT M3 TOJIOBOTPY-
au, rpyau u Opromka, Ha ro-
JNoBOrpyau uMeerca 1 rnasox
m 6 nap koHeuHocrell, ANA
IIABAHUA CHYIKAT [JIHHHBIE
aHTEHHYJIBI

I ngaon

Iecaruso-
rue, 8500

Teso cocTOMT U3 TOJOBOIPYAH
¥ CerMeHTHpPOBaHHOrO Oprom-
ka (y kpaGoB He BBIPAMKEHO),
5 map XOAMJALHEIX HOT, NEp-
BA&H M3 KOTOphIX OOBIYHO 3a-
KAHYWBAETCA KJEIIHAMHA

Pak peunoit,
Kpab nanbMo-
Bl BOp, Kpe-
BETKA

JIncroHOrHE,
400

Bonsmas wacTe Tena mpH-
KPBITA TIOJIOBOIPYAHBIM IIIH-
TOM, TpPYAHLIE HOMKKH JIHC-
rToBuAHON (opmel (v zaduMit
JIS  TIePeABHMIKEHMSA CJIY3KAaT
KPYNHEBIE AHTEHHEI)

Haduun

PasHOHOrHE,
4500

Teso CIUIIOLIEHO B CIOMHHO-
OpoOIIHOM HATPABJIEHHWH, CO-
CTOHMT M3 TOJIOBEI, TIPYAM
n Opomka. I'pyaHBEIE HOMEH
XOAUIbHLIE, OPIOMIHELIE — BhI-
TOJHAKT ABIXATENBHYK QYHK-
MO0

Moxpuna

Ycororue,
ceeime 1000

Teno cHADHKEHO N3BECTKOBBIM
NAHIUPEM, YCOBHAHBIE TI'pPVA-
HbIE HOJKKHN 00pasyior rycryio
ceThb, obecnevynBanmyo MHTA-
HHE U JLIXaHue

Mopckue xe-
Ayau, MOPCKHUe
YTOUYKH
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3uauenue paxoobpasHbIX

1

Hmeror mpomsicioBoe sHauerne (oMapsl, Kpabsl, KPeBeTKH)

| | BazxHOe 3BeHO nuIeBoil menu (MeJKue paxoobpasusie o6paay-
IOT 300ILIAHKTOH — IMINA A8 PhI0 B UMX MalbKOB)

| | IIpomeskyTOUHBIE XO3AEBA NAPABUTHUYECKHX UepBeil (IUKJIO-
OBl — IMIHPOKOTO JIEHTEIA)

O6uwas xapakrepucTika Knacca lNaykoob6paaHbie
(70 TBIC. BHAOB)

Cpena oburaHuss — HazeM-
Has

Umeercs 6 map KoHeudHOC-
TeH — XeJuIepbl, HOroIy-
nanbra U 4 napel XoAHJb-
HBIX HOT

Orgensl Tena — TOJOBO-
rpyiib, HECErMeHTHPOBAH-
HOe OPIOIIKO

Yeuku oTeyTCTBYIOT; HA 10-
JoBe 4 mapsl IPOCTHIX TJIA3

Bpronko uMeer mayTHHHLIE
doposaBKn

Opl"aHbI ABIXaHHUA — MNapa
JIEMrO4YHbLIX MEMIIKOB H Tpa-
Xen

Oprassl  BbBIAEJEHHS  —
MaJIbIIHTHEeBEl COCYAbI

OnnogoTBopeHHe BHYTPEH-
Hee; pa3sBUTHE IIPpAMOe

L PasaensHOIIONBIE

MNeyexb

Octum

Manenuriess
cocyapl

Anyc
MayTMHHbIE
BGopogaskmn

MayTuHHbie
xeneabl

KokcanoHas
Anueropn

Bryrpennee crpoenne nayka

Ceppue noTtka

asza

Anoeutan
weneza

Xenuuepa
Negunansna
-Por

——— [NoArnoTouHbIA
raHrnum

wenesa
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CpaBHWTeNbHas XapakTepucTUKa OTPAAOB NaykoobGpasHbix
Orpaz, IIpencra-
KOJHYeCTBO XapakTepHble NPHIHAKH
e BHTEIH
Ilaykwu, Teno cocromtT u3 romosorpvam | JomMoBoit
CBBIIIIE u OpoInKa, ¢ IepeTa:KKoi Mex- | nayk, nayk-
27000 Ay HuMH, XeIunepsl KPHOYKoO- | KPECTOBHK,
BH/IHBIE, C IPOTOKAMH AJAOBHTHIX | TAPAHTYJI,
JKesea, MEAUNANbIbl KOPOTKHE, | mayK-cepeb-
8 npocTeIX rIA3KOB. 4 Hapel X0- | pAHKA
JAMUIBHBIX KOHeuHocTel. Oprass
ABIXAHUA — JIEFKHEe ¥ Tpaxeu.
Ha HukHeilt cTopoHe OprIIKE —
nayTuHEHbIe OOPOAABKH
Cenokocupl, | Teno cocrour ma romosorpyau | Cerokocer
2500 u Opomka, HepeTaikKa orcyT- | o0LIKHOBEH-
cTByeT. XeJluiephbl KIeUIHEeBHA- | HbIH
ueie. Horm nasarenbHble
Cropuuo- Teno cocrout u3 ronosorpyau | ITecTpsii
Hel, 600 H 4IeHHCTOro OpoIKA ¢ ANOBH- | CKOPIHOH
TOM WIJIoH Ha KOoHuUe. Xeauie-
PBl KJENIHEBUAHBIE, ITeJAUNATE-
bl XBATATENbHEIE, C KPYIHBIMHA
kaemHAMH, J[BIXxaHue Jieroynoe
Axapudopm- | Teno uam ero wacth cJanTHbIe, | HecoTouHEsIH
HBIE KJie- ABRIXAHHE KOMHOE WM Tpaxeii- | 3yJeHb, BOJO-
mu, 15000 | Hoe CSAHBIE KJle-
M, NayTHH-
HEII KJelq
IMapasurn- Bece uacTn Tesia cauThl B crutoni- | TaeskHBIN
thopmMHBIE HOIf MAHOMPL, V HEKOTOPBIX po- | KJenl, coda-
KJemH, TOBOIT annapar obpasyer «roJIoB- | YHH KJeng
10000 Ky» H COCTOMT H3 pemymmux
Xenunep H negunansn, 6aaro-
Zaps KOTOPEIM OHH IIPOKYCHIBA-
0T KOXKY
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3HaueHue naykoobpasaHbix

| | YEHUTOXKAIOT KPOBOCOCYIIMX HACEKOMBIX, BpejuTeseil pacre-

HHAH

| yRY{!H INAYKOB OIIACHBI 14 310POBEA U KH3HH YeJNIOBEKa 1 10-

MANMTHUX HHBOTHBIX

Knemm PEryaupyioT 4YHCJICHHOCTh YIeHHCTOHOTI'HX

| | Hcnoasayior jayist G0ps6Bl ¢ BpeAUTENIAMH CeJBbCKOTO U JIECHO-

ro Xo3aucTea

Bpeaurenn KyJIbTYDHBIX pPacTeHH

TToBpesxaaioT MHIIEBkIe IPOAYKTEI HA CKIALAX

| | BuianiBator saGosieBaHMA 9esoBeKa (YeCOTOYHBIN ByAeHb, Ke-

JIE3HUIA YIrPeBasn)

I

BrissiBaror sabonesanue y muen (Kjely Bappoa)

Ileperocunky BoabyauTesnei onacHeIX MHMPEKUMOHHBIX Doses-
Hell YeJIOBeK&, YKMBOTHLIX (MKCOOBLIE KJIEIIH)
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06w as xapakrepucTuka knacca Hacexkomsie
(oxoso 1 MIH BHIOB)
3aHuMaloT BCe cpeanl o6u- Orpensr Tena — rogosa,

TAHHWUA

I'pyab, GpoOIKO

Ha ronoBe — opHa mnapa
yecukoB (obDoHsAHHE, ocCH-
3aHHE); POTOBOH Aanmapar:
IPBIBYIHIL, KOJIOIe-cocy-
IMHIT, TUMKYIIHIE, COCYIIIHIA;
rnasa — 1 mapa ciloMHBIE
(acerounsie (dopma, mBser)
H IIPOCTBIE I'JIASKH

I'pyae Hecer 3 mapsl Ko-
HeyHocTeil; umeer 2 mapsl
KPBLILEB

Oprasel AbIXaHUA — Tpa-
xeH (cuerema Tpydouex)

Bpromko cerMeHTHpPOBAH-
HOEe, KaMIblll CETMEHT HMe-
eT IO Iape AbIXajel; Mo-
xeT HMeThb Halo pitunst
AUTerJan

Hepsnasa cucrema — Haj-
TJIOTOYHBIHT HEPBHBIH y3en
npeofpasoBaH B «I'OJIOBHOH
MO3T#», YTO oObecrnevynBaer
CJIOMHOE IOBeJAeHHE

Oprassl BEIIEICHHST —
MAaJBIUIHEBBl COCYIBI

PasnenbHONONLIE, HOJIOBOM
numMophusm

OnyrogoTBOpEeHNe BHYTPEH-
Hee; OTKJaJbIBaAHHE AiIa

Passutue 2-x THMNOB

/

)

IIpamoe
(c HemoJMHBIM
npeBpanieHuemM)

Henpamoe
(¢ MoJHLIM npeppaleHnem)

1. IIpoxoaur 3 craguu:
AlI0 — JAWYHHKA —
HMAaro.

2. JlnuuEKa TOXoXKa Ha
HMAaro.

3. HenopassuTel mosiosasi
CHCTEeMAa, KPBLIbA.

4. Cpega obuUTaHHA ¥ MHIA
MOXO0MKH HA TAKOBbIE
y AMAro

1. IIpoxopgur 4 cragum:
ARDO — JTUYMHKA — KY-
KOJIKa — MMAro.

2, JlnumHEKA oTIMYAETCA OT
HMAro 10 CTPOEHHIO WU
NOBeIeHUIO,

3. Cpena oburanusa U mMIa
OTJAHYHLI OT TAKOBBIX
y AMaro
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Bremuee cTpoeHHe HACEKOMOTO

Hapkpbinbe
3apHerpyab
CpepaHerpyab

Lepxa

NepeaHerpyas
Oprak cnyxa _ QaceTodHbIR
3apHerpyaHan e~ T NN Rl ;:::
loneHs Masok
= = : _ < fonosa

fiiuexnan —rgEny 4 - " )
J r Taank

MNepeanerpyaxan
Bpiowko  CpegHerpynHas  Beprnyr Hora
Hora

BHyTpeHnHee ¢cTpoeHHEe HACeKOMOIo

fAninnk  Cepaue repepymin  AopTa

Toncran ornen
KULLKA KULLIEYHHKA Mosr
MNpaman
KHLIKA
ARYC ——
Anlexnag

bpiowHan
HepBHan
uenouka

Mansnuruessi Cniowan  Por
cocyabl Wenesa




Cucmema u mrozooGpasue 0PZARUNECKOZO MUPA

201

CpaBHUTENbHas XapakTepucTuka oTPAAoe knacca Hacekomsie

Orpsnasl,
KOJIHYeCTBO XapagrrepHsie NPH3HAKH IIpeacraBurenn
BHJIOB
HacexoMble ¢ HENOJHBIM [IPEBpPAlleHUeM
Bumu, okosno | Kpburesa pexyuupoBassl. Po- | Yenopeubs
150 TOBOHM ammapar — KOoJIe- | Boms (roJosHas
cocymuit. Horm uennswo- | u niarsaHan)

mueca. IlapasuTer uenoBexa
M JKMBOTHBIX

Iony:ect- 2 mapsl KpeLIbeB (nepe- ITocTenbHBLH

KOKPBIJIbIe JHHE — TOJIYHAJLKPHI- KJIO1I,

(Knoner), JbA, 3afilHAEe — IepernoH- BOJAOMEDKH,

bonee qaThle) CJI0KEHE! ILJIOCKO BpeHan

30 000 B COCTOAHMY MOKOA HA CIH- yepernamika
se. PoroBoii annapar — Ko-
JIIOIILe-COCY I

Ipamokpei- | 2napsi kpeiabes (nepegane — | OBBIKHOBEHHBIN

anle, Bosee HAAKPBLLILA C NPAMBIM JKHUJI- | KY3HEUYHK,

20 000 KOBAHWEM, 3aJlHHe — Beep- | JOMOBOM
HbIe MepenoHvYaThie KPHIJILA). | CBEPUOK,
Porosoit annmapar — rpei3y- | capaH4da
muii. 3agEue HOrM OOBIYHO
NpbLITaTeNLHbIE

Crpekoani, 2 papel ceT4aThIX Kpblab- | Kopomeicio,

okosno 4500 | es. Texo obkryHO BRITAHYTOE. | JIOTKA,
TosoBa nogBm;KHAM, IJasa | KpacoTKa
o4eHk KpynHbIe. PoTOBOM an-
MapaT — rpeIayLmit

Tapaxkassl, 2 napel Kpeuine (nepen- | Yepubiit

2500 HAA — KOMHCThIE HAIKphI- | TApAKAH,
JbfA, BafHWe — BeepHLIE | PRIKHIL
nepenonyareie). Porosoit an- | TapakaH, WIH
napar — rpeaymuaii. fiina | npycak

OTKJIAABIBAIOT B 0D0JIOYKe




202 Cucmema u mnozooGpasue opzanuveckozo mupa

Okonvanue mabauyl

Orpsamsi,
KOJIHYeCTBO XapakTepHsie NPH3HAKH IIpeacraBurenn
BHIOB
HacexoMele ¢ MOJHBIM IpeBpaleHneM
Buoxu, oko- | Kpeinsa penyumpoBansl. Ko- | Yenoseubs
o 1000 HEeYHOCTH XOPOLIO pPasBuUTHI, | Oioxa
ocobeHHO 3aiHue (TIPLITATE N h-
Heie). Porosoit amnapar —
KOJIIonie-cocy i
JABYKpBI- 1 napa ceryaTeiXx Kpblib- | Komapsl, myxa
Jible, OKOJIO | eB, BTOpas MnpeobpasoBaHa | KOMHATHASN
80 000 B JKyKmanbua. Porosoit an-
napaT — KOJIIHE WA JIH-
YA
Hecrro- 2 napsl KpeutbeB (mep- | dyxenmna-xa-
KpBLIbIE Bafg — JMECTKHe HAAKDPhLIbSA | pabyc, Kogopaji-
(Kyrn), 0Oes JKMJIOK, BTOpas — Iepe- | CKUi KYK
OKO0JIO noHvyatele). PoroBoit anna-
250 000 paT — rpeI3yIHii
Ilepenon- 2 napsl cer4aThIX KpbUIbeB | MegoHOCHAR
YATOKPHI- (sagHMe MeHbINe NepeaHMX). | muena, obbIK-
nele, Bonee PoroBoii anmapar — rpeidy- | HOBEHHAHA oca,
300 000 IMHI  WJIM  IPHIBYINE-THKY- | PRIKHIL JIeCHOH
mait. Bropoit u Tpermit cer- | mypaseii
MEHTEI MOryT 00pa3s’oBLIBATHL
crebenek. Ha xoHIle Tena Mo-
JKET HMEThCH JKAJ0 HWJIH Hi-
neKJaaj
Yemyexpsbl- | 2 napel KpsUibeB, NokpsiTeix | Kanyeruan Ge-
nsie (BaGou- | wemyiikamu. Porosoit an- | 1sHKa, NJIaTHA-
KH), OKO0JIO napar — cocymuii (y ryce- | Haga MOJIb, Ma-
140 000 HHI[ — IPLI3YIHIi) XA0H
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3HaYeHne HaceKoMbIX

H YuacTHe B KPpYroBOPOTE BEILIECTB

- Basuas POJIb B IIeNAX NMHTAHHA

— OnbleHHe BETOE B PACIPOCTPAHEHHE CEeMAH

| | Ilonyuenue mpoAYKTOB NHUTAHMSA, JEKAaPCTBEHHBIX Ipermapa-
TOB, MIEJIK&

— BpegaTenn ceJbcKOT0 X03AMCTBA

|| XuiHbie HACEKOMbIe HCTPeOJAIOT BPeAHMTENel CeabCKOro Xo-
afifcTBa

Hospemneﬁne TKaHei, ApeBeCHHBI, KHUT, MEXAHHU3MOB

[

IHapasurel u nmeperocunkn 3aboyieBanuit

4.7. XopnoBbie XWBOTHbIe. XapakTepMcTUKa OCHOBHbLIX KNacCoB.
Pone B npuposie M Xu3HW Yenoseka

K tany Xopdoéwie oraocaT cebime 40 Thic. BHIOB upesBbiyaii-
HO pa3HoOGpasHBIX 10 BHEIIHEMY BHAY W PA3MEePaM JKHBOTHEIX,
KOTOPBIE OCBOMJIM HA3EMHO-BO3AYIIHYIO, TIOYBEHHYK H BOJAHYIO
cpeasl oburasua. [IpeacTraBuTesnu TUNA BCTpeYalOTCA BO BCeX
reorpaMYecKux soHax 3eMyH




204 Cucmema u mHozoobpasue 0pzanuLecKozo Mupa

0OcoGeHHOCTH CTPOEHUA U XUIHEAEATENbHOCTH XOPAOBbLIX

Xorsa OB HA OAHOH W3 cTaAMil PASBHTHS OCEBOIl CKeJeT Npej-
CTABJIEH CIMHHOM CTPYHOM, MJIA XOPAOi, B BUIE YIPYIOro THMXA.
Xopaa coxpaHAeTCA MOMKH3HEHHO TOJLKO y OecyepenHsIX, v OC-
TAJBHBIX XOPJOBBIX 3aMEHAETCA HA XPAIIEBOH MM KOCTHBIN
MO3BOHOYHHK

Han oceprim creneToM (Xoppoii) 3akiajbIBAETCH NHEHTPAILHAN
cHeTeMa B BHJE M0JIOH TPYOKHM SKTOJEPMAJIBHOIO HPOMCXOMKIe-
Hus. I[lepBonauansHo oHa obbeguHEHA ¢ Xopaoil obueil obomrou-
KOl W pacmonaraeTcd HA COIWHHOM cTopoHe Tena. B nepenneii
YACTH HEePBHON TpyOKM y OOJBIIMHCTBA XOPAOBBIX pPa3BHBAET-
CA I'OJIOBHOH MO3r

Kumeunas tpybka, xors Gl Ha OJHOM W3 JTANOB PA3BHUTHA,
MPOHU3AHA KAabGepHBEIMH MienaAMH B 00J1aCTH MNIOTKH, TO €CTh Ha-
YAJIbHBIE OT/IeJEl THIIeBAPUTEIBHON U JBIXATEJHHON CHCTEM He
paszfeneHnbl. ¥ 9aCcTH XOPAOBBIX 9TH iKabepHEbIe LIeJH COXpaHsf-
IOTCA BCK JKH3Hb M cHaO:eHBl xabpamu, obecneumBawIimMHA
#abepHOe ABIXaHWe, TOTAA KAaK Vv APVIrUX jxkabepHBIe IMenH 3a-
pacTaiT elle B 3apOALILIEBOM [IepHOie PA3SBHTHUA ¥ [biXaHHe
OCYIIEeCTBAACTCA ¢ MOMONIBIO JIETKHUX

XapaKkTepHa BTOPUYHAS MOJOCTh TeJa

KposeHocHas cucTeMa 3aMKHYTas, Y OOJBUIHHCTBA cHabMeHa
MYCKYJIBHBIM HACOCOM — CepAIeM

BTOpUYHOPOTEIE KHBOTHBIE, ¥ KOTOPBIX MEPBHYHEBIA pOT, 06-
PA30BaBIINIICA NIPH TACTPYJALMH, NPEBPAIAeTCH B aAHAJBHOE
OTBEpCTHEe, & BTOPHYHBLIA NPOPLIBAETCH HA NPOTHBOIOIOKHOM
KOHIIE Tena

CermMeHTALMSA TEJIA ACHO BhIPAYKEHA HA PAHHUX aMODPMOHANBHBIX
aTANAX PABBHTHA U COXPAHAETCH TOJBKO ¥ HHBIIMX XOPAOBBIX.
JIByXCTODOHHSASA CHMMETpUA Tela

CrenersHas MYCKYJATYPA — HONEPEYHO-TION0CATAS
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Twun Xopaoesie
1 l
Hoarun Honrun Yepennsie, nan Ilossonounsie
Becuepenusie
— Hagxnace Puiobt
L Knace
Tos0BOXOpPAOBBIE — Kaace 3eMHOBOAHBIE

|

Kaace I[Ipecmuikamomuecs

I

Kaace ITrnnosr

—

Kaace Maexonuramoniye

O6uian xapakTepucTUKa knacca Nlonoeoxoppoesie

dopma Tena peIbOBUIHASA

T'omoa HeobocobienHa

Teso cerMeHTHpOBaHO, 4Ye-
pen OTCYTCTBYET

Cxkener BHYTPEHHUI —
xopaa

Hap xopjoii — HepBHa#
TpyOKa

Oprasel AbIXaHuA — Ka0ph!

Oprasbl 4YyBCTB IpPeACTaB-
JIeHBI  YYBCTBHUTEIBHBIMH
KJeTKaMH

Kposenocnasa cucrema 3am-
KHyTasi; cepllia HeT; KPOBb
ABHIKETCH 38 CYET MYJIbCH-
pyioiero OGpHOIIHOTO COCy-
aa

PasgenbHONONBIE, OILIOAO-
TBOPEHHUE HADPYIKHOE

OburaioT B MOPAX YMEPEHHBIX
M TEIJIBIX IHPOT

3uaueHue roJIOBOXOPIOBBIX B IMPHPOIE

«—

BT

BaxHoe 3B€HO
B LIEITM TTHTAHUSA

PunsTpanus
MOPCKOI1 BOJBI

Perynsanus 4ucies-
HOCTH ILIAHKTOHA
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Crpoenue JlaHIeTHHKA

XBOCTOBOM Crntton Xopaa CnuHHaR HepsHas
MAaBHWK TpybKa

BpiotwHon Atpuonop loHapa [eweHouHbin Kabepusie  [Mpegporosas
nNasHuK BbIpOCT wenu BOPOHKa
KNILEMHWKa €O WynNAnbLaMn

O6wan xapakTepucTruka Hagiknacca Puibbi

I Bopuaasa cpexa oburanusa }—‘—l dopma Tena — obTexaemas |

yemryKkaMu; JsKesiedbl Bbi-
HeJAsoT Ccaudb (yMeHbIle- _| Opran guixanus — #KaGpsl I
HHe TPeHUs, 3aI{ETa)

Oprassl BEZENEHUA — JIeH-
TOBHAHBIE IOYKH

Kposesocnas cucrema —
BaMKHyTas, HMEEeTCH OJHH
B
DY HRONGOSOMTERRS: cen- - Yponenuh oOMeHa BeIecTs
il —] HUBKHH, X0J0LHOKPOBHBIE
Aue — AByXKamepHoe (npex-
cepape, JKeNyI0YeK), conep-
JKMT BEHOBHYIO KPOBb

I'onoBHO# MO3r HMeeT 5 OT-
aenoB: uepeaHuil (oboHA-
HHUe, OCA3aHMHe); MPOMEN Y-
TOYHLIH (3peHHe); CpeaHH
(MHCTHHKTHI, TOBEJEHHE);

HepsHasa cucremMa — roJios-
HOM MO3r, CHHUHHOW MO3r, [—

HEPBEL | Moameuoxr (paBHOBECHE, KO-
OPAWHAIHA); TIPOJOJITOBATHIN
l PaajienpHONONBIE I’ (perynanusa numesapeHund,

JAbIX8HHA, KpoBoobpaiie-
| OumsiofpoTBOPEHHE B BOLE l— HHA)

Passurie co cragueil JUUMHKH, HMEOLIEH XKeaTou-
HBII MELIOK; JIHYHMHEKA IIpeBpaniaeTcd B MajlbKa
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Hapknacc Peibbi

Ar—//\n

Kaace Xpamessie poifni
(630 BuaoB)

1. Cxener XpsAlIEeBOM.
2. Her sxkabGepHBIX KpPbI-

HIeK.

3. Her nnasarenbHOro ny-

3BIpA.

4. XBOCTOBOIl IIABHUK pas-

HOJIOMACTHHIIL,

5. Hwmeror Topnegoobpasnoe

TEJIO.

6. Por HaxomuTCs CHU3Y TY-

JIOBMILA.
7. Wuropoasauue

v

v

. CKeneT KOCTHBII.
. Hmeror xabepuyio

. AMeT niaasarenbHbLIN
. XBOCTOBOM MJIABHHUK

. Teno cnumtocryTo ¢ 60-
. Por HaxoguTes nocepe-

. Hame MKpoMeuyIiHe

Kaace Koerasie puibsr
(20 000 BumoR)

KPBILIKY.

Ny3biphb.

PABHOJIONACTHIIH.

KOB.

JHHe.

Hadompsad
Cramuot
(350 Bugos)
CKAaT-XBOCTOKOJI
MAaHTA I'MIaHT-

cKas
CEAT 3JIeKTpH-
YecKHil

Hadompad
Aryabt
(250 BuzgoB)
KHUTOBaA ayna
YePHOMOPCKHIH
KaTpaH
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Crpoenue akyasl

Bropoit Nepesin bpbizransue
CNAHHOM -, H

NNAagHNK

XBocToBOM BpiowHon TpyaHoR ¥ BHewwwe Porcpym
nNagHNK MNABHWK nnasHuk 7 xabepHbie
wenu
Xeoctosas Mpurocawwe xabepHble

CemenHmk  2PTEPMM Coenuni

Nerounan """|3r

3agHun ‘ Mepegxnin

aprepui _ TMouka

_—Ls;,.. .__‘”:"._\

\ Boiocaume POTCPYM
f Ceppue \ wabepubie

| apTepun
PexktanbHas KniedHnk MNevexs BpiowHan
weneia aopTa

Crpoenne KocTHeTOM PHIGH!

Mepsbin CNHHOA
MAABHNK
MnasarensHLin MblweyHan
ny3sips TKaHb

Bropoi cnnkion
nNasHuK

Boxogan

NUHWA
CnuHHOR Mo3r

XBOCTOROM TonoaHon mosr
NNaBHWK _ Oprax
0DOHAHUA

~ ¥abepHan

Moueaoi nyssipe apTepma
BpioluHOM Cepaue
nnasHKWK MNevesb

Mouenaonoeoe
oTBEpCTHe
AHanbHo®  Kpweunuk CeneseHxka
OTBEPCTHE

Tpyano#
NMNaBHKUK
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3na4enune poib

— BaXHOe 3BeHO IHIIeBOH Iemu

— IIpoMbicioBOe (MUInAa, MEAUIIMHCKOE ChIpbe U T. 1.)

— Brosorudyeckas 0YMCTKA BOJALI

—| OnacHble 4 YenoBeka (XpsAmieBnie)

— IIpoMeskyTouHBIe X03fieBa BoabyauTeneil sabonepanuii
— Hcnonp3oBaHmue B aKBAPDHYMHCTHKE
Knacc 3eMHOBOAHbLIE
BuyTpeHHee cTpoeHHE JATYIIKHN
MNo3soHouHUK Nerkne
o PotornoTouHan
Knoaka nonocTb
Toncran Cepaue
KNWKa
HMenypok
Mouesoin
ny3bipb Mevets
Hen4Hel ny3vips
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O6GLwan xapakTepucTuKa Knacca 3eMHOBOAgHbIE

Haszemuaa u BogHAfA cpexa
obuTaHusA; MKHUBYT Hemale-
KO OT BOAOEMOB, 3UMYIOT B
BOJIE

Ha ronose — mapa HO3A-
peii, riasa ¢ BEKAMH; HMe-
eTcsi cpepHee, BHYTpPeHHee
yX0; HeT mien

Koka ronas, mmeer xkene-
3bl, BBIAEJNAOIIME CJH3b,
BIAKHASA

KoneunocTu narunasisie, 3a-
AHHEe HMeT IJIaBaTeJlbHYVH
[IeperoHKY

OpraH AbIXaHUA — JIeTKHe,
PasBUTHI caabo

KpoBeHocHasA cucTeMa HMeeT
3-xamepnoe cepaue (2 npen-
cepausi, JKeJyAo4YeK); KpoBb
B Cepj/ille CMelaHHasn

XapaKTepHO KOMKHOE [bl-
xaHue (B Boje — TOJBKO
KOMKHOE); BO3JVX B JIETKHE
IIOCTYIAaeT [0 HATHeTATeb-
HOMY THIY

Hmeerca gBa Kpyra KpoBo-
obpamenust (B CBH3H C TIO-
SBJIEHMEM JIETKUX)

Oprassl BelleIeHUA — JBe
MOYKH; MOYETOYHUKHU OT-
KpPBIBAIOTCA B KJOAKy, &
3aTeéM B MOYEBOH TY3BIPh;
npoaykT obmena — Mode-
BHHA

Ypoeerb oOmMeHa BelecTB
HU3KHI; XOJIOAHOKPOBHBIE

Hepsras cucrema — roJjos-
HOM MO3r, CIHHHONA Moar,
HEPBEI

TonoBHO# MO3r uMeer 5 OT-
JeJIOB: TepefHUil (pazBuUT
CHJIbHee, 4eM V puid); npo-
MEKYTOYHBIH; CpPegHuIl;
MO3KeYoK (MeHee pa3BHUT,
yem y peib); npoposarosa-
THIN

PasnesbHOIONBIE  HBOT-
HbIE

OnnoaoTBOpeRHe HApPYKHOE
(B BOZE)

JINHNA)

Passurre ¢ ofpazoBaHHeM NHYMHKH —
rojIoBacTHKa (MMeeT NPH3HAKHA PRIl —
HapyHble abpel, OUH KpPyr KPoBoob-
pamenus, 2-KaMepHoe cepaue, foxosas
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CpasHuTenbHan XapakTepucTUKa OTPAA0B 3eMHOBOLHBIX
Otpsax,
KOJHYeCTBO XapakTepHble IPH3IHAKH IIpeacraBuTesm
BHIOB

XBocrareie, | Teno yamusesHoe, XxBocT xopo- | Tpuron

okogo 350 1110 PA3BHT, KOHEYHOCTH KOPOT- | rpefeHyaTsiii,
KHe, OPUMEPHO OAMHAKOBOH | ambucToMma,
anuHbl,. Oprasbl ABIXaHMA — | HCIOJHHCKAA
nerkne u Koxka. OmiogoTsope- | canraMasapa
HUE HAPYKHOE, DPA3BUTHE He-
npaMoe

Becxpocteie, | Tynosume xKopoTkoe, mes He | Jlarymka

okoso 3500 | Beipaxkena, sajHue (npeira- | osepHas, »kaba
TeJbHBIE) HOTH JUIMHHee me- | ofLIKHOBeHHAA,
penaux. PebGep o0bIUHO HeT. | KBakKima
XBOCT HMeeTCH TOJNLKO HA JIH-
YMHOYHOH CTAAMN, XBOCTOBBIE
MO3BOHKH CPACTAIOTCH B €H-
HYIO KOCTh — YPOCTHIIB

Beanorue, Teno uepseobpassoit opmel, | Konsuarasa

oxoso 170 KOHEYHOCTel HeT, YHCJIO [03- | YepBAra
BoHKOB pmocturaer 200-300. | # meitnonckuit
Oprasbl 4yBCTB passuThl cnabo | priboameit

3Ha4yeHne 3eMHOBOgHbIX

—{ BakHOe 3BeHO MHUIEBOH LEH

— YHHYTOX<EeHHEe HACEKOMBIX M HUX JIMYHHOK

— IlponykT nurasus

— Ucnonbzopanue B HAYYHBIX SKCIEePHMEHTaX
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O6wasn xapakrepucTuka knacca lMpecmeikaowmecs (800 eunos)

HaseMHas u BogHAA cpexa
obuTanusA

Koxa cyxas, samuieHa
POTOBEIMH dYeIIyAKaMH H
MUTKAMH; YKeae3 HeT

Teno pacuseHeHO Ha OTHE-
JIBI: POJIOBA, IIed, TYJOBH-
mie, XBOCT; TIJlaza HUMeIoT
BeKH (yBJIarKHeHHe)

mpran ABIXAHUA — JIerKHe I‘—‘

Boagyx B nerkme mocrymna-
eT 3a CYeT ABHIKEeHHMA IpPya-
HOU wieTKH (pebepHSBIH THO
OBIXAHAA)

KoseuHocTm — naTHNDA-
JBsle, € KOrOTKaMH; pac-
nojoykeHsl mo Ookam Ty-
nopuma. Ilepeasuralores,
CMBIKAACH C 3eMJei

Oprasel BhIAE/JEHHA — Ta-
30BBIE TIOYKH; MOYA COCTOUT
B3 MOYEBOH KHCJOTH (Her
Gosrbn10i noTepu BOAKI)

Cepanme —  3-KamepHoe,
B JHENYAOYKe ITOABJAETCH
HENOJIHAA neperopojra —
pasaesieHMe KPOBHM HA apre-
PHAJIBHYIO H BEHO3HYIO

Yposers oOMeHa BelecTe
HHU3KHI; X0J0JHOKPOBHEIE

HepsHuasa cnerema — roJjios-
HOM MO3r, CIMHHOH MOS3r,
HepBbl

T'onoBHOM MO3r UMeeT 5 OT-
JeJIOB: mepeaHuii (moapngeT-
CHA 3AYATOK KOpPBI GOJMbBIIAX
NOJYIIAPHIL); TPOMEMKYTOU-
HBII; CpeHHUII; MO3KEUOK
(bonbiie, yeM y 3eMHOBOJ-
HBIX); ITPOJOJArOBATHIH

PaspenpHOmoONble JKHBOT-
HbIE

OHJ'IO.H.OTBODEHH.E BHYTPEH-
Hee

OTknaasBalOT Aiia, UMe-
jomue OGeNKOBYIO W IHepra-
MeHTo0o0pasHyio 000JI0YKH

CrolicTBeHHA pereHepanus — BOCCTAHOBIEHHE
YTPaYeHHOro OPraHa MM ero 4acTu
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KuweuHnk

CemeHHNK

MNpogonrosatslit
MOo3r

Aopra Jlerkoe

Mevenounan flerousas Jlerouxas
BeHa BeHa  apTepwA

BeyTrpenHee cTpoeHHe KPOKOTHIA
CpenHui

——fna3

Muweson

Tpaxen

CpaBHuTenbHas xapakrepucTika oTPRA0B NpecMbiKaloLmxcs

Orpax,
YHCJI0 BHIOB

XapakTepHbie NPH3HAKH

IlpexcraBurenn

Yemryitua- Teso noxpsiTO poroBoit yemy- | dujepuiia xu-

Thie, OKOJO | i, KOHEYHOCTH NATHIAJLIE | BOPOAAIIAS,

6500 Bugos | (y ameil orcyTeTBYIOT), 8YOBI | JKEITONY3HK,
Menkue (v AN0BHUTHIX 3Mell — | V3K OOBIKHO-
napa KpyOHBIX AZOBHTBLIX 3Y- | BeHHBI, aHa-
60B € NpPOTOKAMHM SHIOBHTHIX | KOHAA, ragloxa
xenez). 'pyauaa v oba mer- | crenHasd
KHX — TOJBKO Y SILIEePHIL

Hepenaxu, Teno nokpeiTo KocTHO-poro- | EBponeiickas

230 Bunos BLIM MAHI[MPEM, JIBe IMaphl Ko- | DojloTHas de-
HegHOCTe#d (MHOrAa npeobpa- | penaxa, cpeau-
30BAHEI B JIACTHI), YEJIHCTH | 3eMHOMOPCKAH
HOKPBHITEI POrOBEIMH YeXJIaMH | yepernaxa
C peRyLIuM Kpaem

Kpoxkomunsi, | Teno nokpeiTo KpynHsiMu po- | Kuraiicknii

23 Buaa IOBLIMM I[UTKAMM, [JBE NAPhI | H MUCCHCHII-

KOHeYHOCTell (Ha 3BaAHUX HMe-
eTcs IIaBaTeNkHAA TepernoH-
Ka), 3y0el OJZHOTHIHBIE, KO-
Huueckoi topmel. B cepaue
MOYTH MOJHAA Heperopojgka

CKHH aNnuraro-
Phl, HEABCKHI
KPOKOAHAI
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3HauyeHue NpecMbiKaoLuxca

B PEI‘YJEF{U.HH HHCJAEHHOCTH MOJINKCKOB, HACEKOMBIX, I'DhI3YHOB

| I

MpoaykThl nuTasusa

|| Ceippe aJist IpoMEIC/IOB (KOMKa 3Melf B KPOKOAWJIOB, NAHIMUPH
yepenax) ¥ MegHInHEI

B HEHOCpe,ﬂ,CTBEHHO oImacHeie IS HeJJ0OBeKa

| [leperocunkn Bosdyxureneit GolesHeil YeJI0BEKA M KHBOTHBIX

-{ Bpeaurenn cesbekoro u peibHOro Xoa3sicTea

Crpoenne mepbeB IMTHILI

Bopogkm CrepxeHs
::pao;t; Onaxano
CrepxeHb PR
[ononHuTenuHbiA
CTEPHKEHD
boponku
BTOPOro
NopAAKa Oumn A
CrpoeHwe nepa KourypHoe nepo

Myxosoe nepo HutesugHoe nepo WeTtHHka
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Crpoenue ckenera nTHILLI
MAcTHbie KoCcTU

Manbiyst e, ‘l 5= (I EECTITE]

Nyvesan KOCTh

i

Nokresan KOCTL HU¥HAR YemocTh
IpyAHblE NO3BOHKM i Mneuesan L
h, e KOCTE LieAHbie NO3BOHKK
Konyukosas kocTh
Nonatka

XBOCTOBbIE BopoHba KocTe
MOIBOHKM
Kniounuya
Tas
benperHan KocTb
TpyanHa
Manasn Gepuosan KocThs
Knne
bonblwan bepuyosan kocTb
Kenenwan vaweyka
Ueska

%— Manbubt

BryTpenHnee ¢TpoenHe NTHIHI

fonogHon moar

HE
Hozpps

Azbik
No3soHkn
CemaBbIBOAALYMIA KaHan CRUHHOI MO3r
Konunkosas xenesa Cnenan kuwka Pedpo Tpaxen
Muwesog

MpAman kuLKa fApemHan sexa

MoyeTouHuk

Nerkoe
Knoaka

Kuweunuk CoHHar apTepuA
MopxenyaoyHan xenesa HuwxHan roprans
BpiowwHas nonocTs 306

Kenyaok [PYAHBIE MBI

HenuHsln Ny3sipb
rPYAMHD!

Mevers  Ceppue Aopra
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Oco6eHHOCTH CTPOEHUA NpeacTaBuTeneit knacca Mruubt

Ilpuzuax

OcobGennocTH

dopma Tena

ObTexaemasn

IToxpos

Cyxas KoMa, NOKPBITAA POrOBLIMHU MEPbAMU

Buasr nepnes

KonrypHoe — cosaaer dopMy Tesia U noMOra-
eT IpH IoJIeTe.

IlyxoBoe mepo M OyX — COXPAHAKT TENJIo
Cxeser Jlerkuit ¥ NPOYHLI 3a cueT cpacTaHuA KocTel
(kucTH, Tasa, yepena) ¥ BO3AYIIHBIX NOJOCTEM
BHYTDPH HUX.
JleTaTenbHble MBIUINBI KPEOATCA K KHJIIO
Msimst Boasmue rpynmsie (ONycKaoT KPLLIbLA) U MMOA-
_ KJIOYUYHBIe ([IOAHMMAIT KPBLLIbA)
IInmesapu- IlepesapuBanue mumu 3a 2—3 gaca (OblCTpHIH
TeJbHAHA 0DMeH BellecTB JUIS HOAJePHaHUS IOCTOSH-
cuereMa HOH TeMnepaTypsl TeJsa)
Kiawos — raorka — numeso (¢ 3000m) — xe-
JAyA0K (MYCKVIbHBIIT M eNe3ucThlil OTHenbl)
- KHIIeYHHK — KJIOAKA
HOuixarenvaas | Auencrsie Jerkue ¥ J0NOJHUTEILHELIE BO3LYIL-
cHCTEMA HEIe MEIIKH B NOJIOCTH Tejla ¥ KocTel — Juid
VAYYIIeHWs rasoofMeHa M 3alUTHl OT Iepe-
rpesa. [lsixauune aBoiiHOe
KposenocrHas | Yersbipexkamepuoe cepjue (aBa mpeacepaus u
cHCcTEMA JABA JKeNyA0uKa), ABa Kpyra kposoodpalleHus
Heperas Xopolo pasBuT MO3¥KEUOoK.
cucremMa PasBuTel Donyiiapus nepemgHero moara (caox-
HOE NoBeJleHHe, WHCTHHKTHI)
Paamnoxxenne | OmnonoTBOpeHHe BHYTPeHHEe, CAMKa OTKJa-
JABIBAET HANI0, COAEpIKAallee 3anac NUTaTelb-
HBIX BEIIECTB [IJA 3apOABIIIA M 3AlIUIIEHHOe
M3BECTKOBOM CKOPNYNOl M MOJCKODPIYIOBOM
000JIOUKO
Passurue O6pasosaHue nap — rLe3jioBaHue — OTKIAALI-

Banue aui (or 1-2 go 15-20 mr.) — HACHIKHA-
BaHMe AWI — 3a60Ta 0 MOTOMCTBE
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TuUnsl passuTUs NTUL

/,\

Buigodxoastii
Iltenusl apA4YHe, ONYIIEH-
Hbi€, Yepes HeKOTOpoe BPeMA
CJAeAYIOT 38 B3POCJBIMH, IH-

I'neadosoil
IlTennnt cnensle, rojsie, g0J-
ro OCTAKTCA B THE3Je, BhI-
KapMJIHBAIOTCH POLUTEIAMH

TAKTCA CAMOCTOATEJNBHO

NMTuusl (No AansHOCTHU NEpeMeLLeHns)

/

¥

e N

Ocenasie

Kouyrommue

Ilepenerasie

Becs rom KHBYT
HA OJHOM MecTe.
IIsa mepuoma —
rHe3joBaHUe, 3H-
MOBKA.

He orneraror na-
JEKO OT MeCT rHea-
JAOBAHUA,

He umeror mocro-
AHHBIX MeCT 3H-

Orneralor B Ten-
JIbI€ CTPAHEI OIIpe-
AeJIeHHBIMH Map-
‘MIPYTAMH,

Yerripe nepuoja:

Henaror 3anacsl MOBKH H ITIOCTOSH- BECEeHHHMH mepener,
HA 3UMY HBIX MapUIpyTOB THe3/I0BAHHe, OCeH-
Huit nepener, 3u-
MOBKA&
o CHHHAIE e I'paun e YrKH
¢ ITononannu ¢ CHernpu ¢ JleGenn
e I'onybn ¢ Knecrst ¢ AMCTHI
¢ JlacToukn
¢ CostoBeH

MpuunHbl NnepeneTos

/

4

—

HameHnenne AJIUHEI
JAHSA — TOPMOHAJIb-
Hble U3MEHEeHHH —
OeaycaoBHBLE ped-
JIEKC TepeieTa

YMeHEBIIEHNE KO-
JuYecTBa KopmMa,
H3MEHEHUE Cpejhl
oburarusa (y BoxoO-
NIABAILIIHX)

na BEIKapMJIMBa-
HUSA ¥ BOCIHTAHHUA
NTeHIoB Biarompu-
ATEH VyMepeHHBIH
KJIHMAT
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3HaYeHue NTvy

|

B npupone

Jlna wenosexa

1,

OrpaEHYMBAIOT POCT pac-
TeHHI.

2,

CoZeliCTBYIOT  ONBLIEHHIO
LBETKOBBIX PACTEHUIA.

IIpomuicnoBeie ¥ [g0-
MAlIHUEe OTHIBI I10C-
TABJAAT MACO, AHULA,
myx.

CrnocobeTBYIOT pacnpocTpa-
HEHHIO NA0HOB H CEMAH.

OrpasnumBaOT YHUCJIEH-
HOCTBH APYTHX JXWUBOTHBIX
(GecrIO3BOHOYHBIX, TPHI3Y-
HOB M T. I.).

XHUIIHBIE ¥ HACEKOMO-
SAAHBIE OITHILI VHAYTO-
JRAKOT BpeHTEIIeN Jlec-
HOT'O M CEeJILCKOro XOo-
3AUCTE.

CayxaT KOpMOM JJisi Jpy-
'MX KHBOTHBIX  (mTHIL,
IpPeCMBIKAIOIINXCH, MJe-
KOMHUTAIONIAX)

IITounii nomMer — IeH-
HOE OpraHu4ecKoe ymob-
penne,

DCTETHYECKOE W HAy4-
HOe 3HavYeHne

B Buoaorua s exemax u roSamnnx
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OcobeHHOCTH CTpOeHUs nNpeacTasuTenei knacca Mnekonuraowme

Ilpusnak OcobennoctTu DOyaKIHu
Ilokposst | Koska npounas u anacruuHad, | 3aluTa OT Me-
Tesa €CTh CAJTLHEIC W [TOTOBBIE JKeJe3kl, | XaHUYeCKHX H

BosnocsiHO#M MOKPOB COCTOMT M3 | TEDMUYECKUX

HECTKHUX OCTEBHIX BOJIOC M MAr- | NOBPEMKACHHI

KHUX TOHKHX BOJIOC MOJIIEPCTHA,

BHIPDACTAIOINNX U3 BOJOCAHBIX

NyKOBHI, B Kome. Korru, HOrTH

MM KOIBITA HA KOHUAX MMAJLIEB

Crener 1. Yepen (MozroBasa W JIMIEBAA | 3amiaTa TOJIOB-

YACTH) HOT'O MO3ra, 3a-
XBaT 1 H3MeJlb-
YyeHHe MHIA

2. Tlozsonounuk — 7 meii- | Onopa rena

HEIX mo3soHkoB; 12-15 rpya-

HEIX (K HHM NpPHKDEIIeHk peb-

pa, CcOeMHeHHLIE crepean

C rPpyAMHO#, — rpylHas Kjier-

Ka), 2-9 DOoACHHYHEIX IO3BOH-

KOB, 3-4 KpecrTioBRIX, XBOC-

TOBbIE MO3BOHKM (KOJHUYECTBO

B3ABHCHT OT JJIAHBI XBOCTA)

3. Iosac nmepepnux xoHeuHocteil | CBsA3h KOHeu-

(ABe MOMATKHA M JIBe KIIOUHILLI) HOCTeH ¢ T03-
BOHOMHHKOM

4, lIlosc gzaganx KoneuHocTteil | CBA3b KoHEU-

(TpM mapel CPOCIIMXCH TA30BBIX | HOCTEH € I103-

KocTeit) BOHOYHHKOM

5. Ckenersl KoHeuHocTeil (cTpoe- | OGecneuenue

HHe 3aBHCHUT OT YCJOBHH H3HH) | ABHIKEHHHA

Mubimmst OcobeHHO pasBHATEI MBI cnH- | OcymecTsie-

Hbl, [IOSCOB KOHEYHOCTEeH H KO-
HeYHoCTel

HUe QBHMKeHHH
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Il podoancenue mabauywi

IIpn3nak OcofennocT DyHKIHT
Ilumesa- PoroBas mnojsocts (3y0bl, sasweik, | Mamennuenne,
pUTeNbHAS | CHAIOHHBIE JKeJessl) — IVIOTKA — | nmepeBapuBa-
cHcTeMa MAINEBOR — MEeNyAOK — KHIIed- | Hue ITHIIH,

HHUK (TOHKMI, TOJCTRI OTHENBl M | BCACKIBAHUE
npAMas KHIIKAa, B HEero BIAJAIOT | MATATENb-
[IPOTOKH IIO,[LJREJIY,HD‘IBOﬁ #eJiedbl | HhiX BeIllecTB
M Ne4YeHH) — AHAJILHOE OTBEPCTHE | B KPOBb
Heixa- Hocosrle nosoctu, roprags, tpa- | Haceienue
TeIbHAA Xed, ABa Jerkux. JIbIXaHHe ¢ M0- | KPOBH KHCJIO-
cucreMa MOIBI0 AHadparMsl poioM, yaasie-
HHE yTJIeKHC-
JIoro rasa
Kpogse- YersipexkamepHoe cepaue, asa | Tparcnopr
HOCHasf Kpyra KpooobpaleHus MHTATEIBHBIX
cucTema BEIIecTB K
KJIETKaM TeJja
# BBIHOC NPO-
AYKTOB K3~
He/lesATe/TbHOC-
TH ¢ KPOBBIO
Brigene- HBe nmouku — mouerouHHk: (ot | YViajleHue ua-
HUE KQXKAONW MOUYKHM) — MOUeBoil my- | GeITKa BOABI
3bipk (OAMH) — MOYEHCHYCKa- | ¥ NPOAVKTOB
TeJbHBIH KaHaI pacnaja
Heperasn 1. T'onroBHOM Mo3r — Ha Gosbmux | YpasleHue
cucTeMa OOJYINAPHAX IepefHero Mo3- | ABHMKEHHAMH,
ra ecTh Kopa ¢ HM3BUJIHHAMU | GeaycnoBHEIE
(cBsizaHo ¢ OGoJsiee CNOMKHBIM, | M YCJIOBHEIE
YeM Y OCTAJBHBIX JXHUBOTHHIX, | pediiekcsl;
NOBEJEHHEM); XOPOIIO PA3BUT | BOCHPUATHE
MO32KeuoK (CBABAHO C KOOPAM- | U NpoBeleHne
Hanueil Gojiee CJIOMHBLIX JABH- | CHIHAJIOB
JKeHHi)
2. CnrHHOK MOSr.
3. Hepssi
Oprans CreneHs pasBUTHS KaxJ0r0 M3 OPraHOB YYBCTB
YYBCTB 3aBUCHT OT 00pa3a KHU3HU FKUBOTHOIO
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Oxonuanue mabauybi

0 NOoTOMCTEE

Ilpu3Hak OcobennocTn DyERUHHA
Ilopepenne | CiosxHoe, jerxo dopmupyiores peduiexcnt, obec-
neunsas OeICTpoe HmpHCIOocobIeHne K MEHAKIHM-
¢Sl YCJIOBHAM Cpebl
Pasmuo- Bee paspenbHONosble, DONBIIMHCTBO (KpoMe Aii-
HKEeHHe LEKJaAYIINX) BRIHAIINBAIOT AETEHEIIIEH B MAMKe,

a 3apoAbIlI NPHKpeniasieTcd K CTeHKe naayermoil.
JlereHnlneil BRIKAPMJINBAKIOT MOJOKOM, 00pasymw-
muMea B maeynblx xenesax. llpoasnaior sabory

Tunbl pasBUTUA MAEKONUTAOLNX

Sitnexaaxyngme
(ymionoe, exudna)

e OrknaasiBalOT AKRNA,
IleHTa He odpasyeTcsd.

e COCKOB HeT, JeTeHBIMH CJIH-
3BIBAIOT MOJIOKO € IIEpPCTH.

a-

e ¢t Tesa — 25-30°C.
¢ MmeloT Kioaky.
e 3y00B HeT

| Cymuarsie

(kenzypy, cymuameoiii medaedp, cymuamotii Kpom u ap.)

e [Lnanenra He obpaayercs.

¢ JleTeHBIININ POMKIAIOTCS CJIA-
OOPA3BHUTEIMH.

¢ BriHammBaHme B CYMKe.

¢ MoJsiouHble Kelle3nl C CO-
CKOM, HAXOAATCA B CYMKeE.

¢ 3y0bl COOTBETCTBYIOT MOJIOY-
HBIM 3y0aMm, He CMEHAKTCH

Ilnauenrapusie

L (Ompadur Hacexomondmnbte, Pyxkokporasie, I'poviaymbt,
3atyeobpasnsie, Xuwnote, Jlacmownozue, Kumootpasuuie,

ITaprokonvimuste, Henaproxonsimusie, Xobomuuste, Ilpumamot)

e [Tnamerra xopoiIo passura.
e JleTeHBIIIN CAMOCTOATENBHO
COCYT MOJIOKO.

* MoJiouHBIE YKENesabl ¢ COCKa-
MH Ha I'pyau win Ha Opioxe.

* MosioyHBle 3yDBl CMEHAOTCS
NOCTOAHHEIMH
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Axonoruyeckue rpynnsi
MAEKONMMUTAIOWMX

: :

v ‘

Hazemubie

Boaayuiasie

MoasemHbIe

Bonubie

¥

M BAPOCJH KPYIHBIX

Hacensiomue Jeca

KYyCTaApHHKOB

Oburaomnue
HA OTKPBITBIX
IIPOCTPAHCTBAX

3HavyeHue MNeKonUTaLmx

B npupone

Jns gemosera

VuacTByloT B paclpocTpa-
HEHHM CeM#AH, B eCcTeCTBeH-
HOM BO300HOBJIEHMHM PACTH-
TeJIbHOCTH.

YuacTBylOT B PHIXJEHHH
NOYBEI, O00Oramesny ee KUC-
JIOPOJIOM, OPraHHYeCcKMMH
U MHWHEpPaJbHBLIMH Bellecr-
BaMH.

PacTurenbHOANHEIE 3BepH
peryJHpyoT pocT U pasBH-
THE pacTeHu,

XHIIHLIE 3BePH peryjamnpy-
T YHCJIEHHOCTH JAPYIHX
JKHUBOTHBIX, MNoexas Tpy-
Mbl, BLIITOJHAKIT CAHHUTAD-
HYIO POJh

1.

2.

3.

4.
5.

IIpombicoBeie ®  jgoMAail-
HHe ;KUBOTHEIE JAI0T MHACO,
IIE€PCTh, KOMXKY, ¥UAP U T. .
Bpeanrie suBoTHBIE (IphI-
3YVHBI) BPEAAT KYJAbTYPHBIM
PACTEHHAM W YHHUYTOMKAT
3anacel INpPOJOBOJIbLCTBHA;
XHIHEIE JXKUBOTHBIE MOTYT
HANAAATH, HA JOMAIIHHH
CKOT.

O6beKT CrIOPTUBHOMR OXOTHI
(sasn).

JcTeTHYecKoe 3HAUYEHHE,
Hayunoe snauerne




5. OPTAHU3M HEJIOBEKA

N Ero 340POBBE

5.1. Tkaun. CrpoeHne n KM3HENEATENLHOCTE OPraHoB U CUCTEM
OpraHoB: NUUIEBapeHus, AbIXaHWA, BbiAeNeHns

Txkanu yenoseka

InuTeMaJdLHA"

Pacnonoxenne
B OpraHuaMe

IToxpoBsr Tena, camu3mcTeIe ODONOUKM BHYT-
PEHHHX OPraHOB, ¥KeJe3kl

Crpoenne

KneTkH nnoTHO npHjieraiT APYr K APYry,
MEXKJIETOYHOI'O BEIleCTBAa MAJIO, KJIeTKH SHC-
TPO PasdMHOIKAITCH

DyHRIAHA

1. BamurHasn.

2. JlerxarensHas.
3. BrugenurenbHas,
4. CerpetopHas

Coeguanrensaasn

Pacnonoxxenne
B OpraguaMe

Kposb, numda, XpAlmH, KOCTh, XHPOBAA
TKaHb, CYXOMUWINA, CBABKYA

Crpoenue

Paseuro MeXKJeTOYHOe BellecTBo, KOTOpoOe
MOKeT OBITH TBepALIM (KOCTh), BOJOKHHCTBIM
(xpsam), muakuM (KpoBb, aumdba)

DyHKIUA

1. ITurarensuas.

2. Onopuasn.

3. TparcnoprHas.

4, 3amuTHad,

5. Ilnacruveckas.

6. CrpykrypHo-0o0pasoBaTenbHAST

Muimeunan

Pacnonoxenue
B OpraHuamMe

CTeHKN BHYTPEHHUX OpPraHoB (riankas Mbl-
IIeYHAA TKAHB), CKEJeTHhIe MBIIIIL (norme-
peuHOo-IoJI0caTast TKaHb), cepaue

Crpoerne

MuimieuHbsle BOJIOKHA CONEPIKAT AKTHHOBBIE
1 MHO3HHOBEIE HUTH, CIIOCOOHEIE K COKPALLIEHUIO.
Buaer: rnagkas (MemJIeHHBIE COKPAIEHHHA),
MOMEePeYHO-TIOJIOCATAA CKeJeTHAA M Tonepey-
HO-IIOJIOCATAS CepAeyHasn




Opzanusm wenoéexa u €20 300posve 235

B OpranmusmMe

DyHKIHHA 1. JIBuskeHue opraHU3Ma.
2. CoxpalmeHue CTEHOK BHYTPEHHUX ODPTaHOB
Hepsuan
Pacnonoxenue | I'onosHOM B CIHHHON MO3r, HEPBHI

Crpoenue Heitpon (HepBHAA KJETKA) HMEET TeJO C fAl-
pOM, KOPOTKHE OTPOCTKH (IpHHHUMAaMIIHe
CUI'HAJIBI) U AJHHHLIIA OTPOCTOK (NPOBOAAIIHIT
H [IePefamIUil CUTHAJBL OT TEeNa KJIEeTKH)

DyHKIUH 1. MHTErpanua Bcex dacTeil opraHusMa.

2. Perynsuua M KOOPAHHAIMA JAeATETHHOCTH,
3. BsaumoneiicTere ¢ OKpyiKaoUied cpesou.
4, Ilenxuyeckan (MblILIEHHE, COBHAHNE, DEYb)

| QYHKLIHDHSJ'IHHHB CUCTeMbl OPraHoB Yenoeexka

OnopHO-ABHTATEIBHAA ITnmeBapuTeIbHAA
KposernocHan JInmdarnueckas
JsixarenbHas Ilokposras

MouessigeuTenbHaA ITonosas

Hepsuas { OHIOKPUHHAS
UmvysaHAas
IHumanue — oTO HOCTYILUIEHME B OPraHH3M, [epeBapHBAHHE

H YCBOEHHEe HM BelllecTB, Heuﬁxo,qammx AJ1A DOIIOJIHEHWH 3HEp-
reTHYeCKHX 3a1macoB ¥ nocrpoenus rtena. Ilo cmocoby nmranms
YeJI0BEK OTHOCHTCH K rereporpodam.

Iuwesaperue — COBOKYIHOCTH IMPOLECCOB MEXAHUYECKOTO M3-
MeJIbYeHHA U XHMMHAYECKOr0 pacllelIeHUs IIHINH, KOTOphle Je-
JIAIOT ee KOMIIOHEeHTH! NPHTOAHEIMH JIJIS BCACBIBAHHA W HUCIIOJb-
30BaHHUA B Ipoiecce o0OMeHa BEILIECTB




236 Opzanusm wenosexa u e2o 30opoesve

NuuesaputensHan cucTrema

| l

IInmepapuTeIbHBIN KaHAX Keneast

Iepednuit omden = Carwnnbie
B ocHOBHOM MexaHWYecKas
— obpaborka nuum, ee obes-
3apa’KHBaHME W HAYAILHOE
pacuieniesue

Boiensor amuiasy u nrua-
JIMH — (pepMeHThI, pacier-
JIAOIIAE [MOJHCAXAPHABI 10
OJIUro- U MOHOCAXapuaoB

PoroBas mosnocts (ryOmi,

3y0bl, A3BIK), MIOTKA ¥ OH- [ Iodxcerydounasn
meBoa

Brigensier  rugpoauTH4e-
5 CKHMe (DepMeHTHI, Paciiern-
Cpeduuit omden bep » PACIR

JIAIOIINE VIVIEBOJALI, DEIKH
XuMuuecKoe pacuienjenne o B,
B H XHpb (aMmnJasa, TpHII-
U BcacelBaHWe mHIA, (op-
CHH, JIUIa3a)

MHPOBaAHHE KAJOBBIX MAacc

Henynok, ToEKUH (ABeHAN- L Hevero
maTHnepcTHad, Toman, moa-

B3JIOINHAS KHIIKH) U TOJIC- Brigensier Kenub, HeobH-
Teiil (csenas, o6omounas, XOAUMYIO AN IMYJIBI'H-
CHTMOBHHAS KHINKH) KH- pPOBaHHA KHPOB, 4YTO CIO-
IeYHHEK cobCTBYeT HMX OMBLIEHHIO,

paculeIUIeHNI0 M BCACBIBA-
Hu0. Herds Takxe CTHMY-
JUpPYyeT COKpameHue cTe-
HOK KHIIEYHHKA

Huxcnuit omden
— Hakonnenue uW yjaleHne
KAJIOBLIX Mace

IIpamaa kumka

Meaydox — mouklit MeIIeuHE opras obbemom 1,5-2 s1. Cren-
KM BHICTJIAHB!I OIHTEJHEM, BBIJENAIIMINM KEJIYAOUHBIH COK
M CJIN3b, IIPeOTBPAIIAKIYIO NepeBapiBanmne creHok. B cocras
COKa BXoAAT hepMeHTHI (HENCHH, JUNIASa U ApP.) X CONAHAS KHC-
nora. Cpena B swenyake kucaas (pH < 7,0), ona braroupusitHa
ans paboTsl NencHHa, paclueniasiomero 6eJKu 10 AMUHOKHCIIOT.
JInnasa peiicTByeT TONLKO HA (GochoNHIHIbL, TO3TOMY B eIy~
Ke MPOUCXOANT [IepeBaAPHBAHNE B OCHOBHOM 0EJIKOBOI MHIIIH
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ITevenv — camasn KpynHas xenesza (mMacca oxosno 1,5 kr). B cyr-
KH OHA BrIpabaTeiBaeT oKoJso 1,5—2 J JKesdH, 9acTh KOTOPOil He
cpasy monajaer B NHIEBAPUTENbHBIH TPAKT, & BPEMeHHO HAa-
KANJIMBAETCH B KeJYHOM nyssipe. M30BITOK MIIOKO3LI B IIa3Me
KPOBH B3aMacaeTcd B MeYeHH B BHJAE I'NIMKOTeHa, npu HeobGxomm-
MocTH BhicBOGOXKAafAck. PeryaupyeTca JaHHBIH Mponecc ropMo-
HAMH TMOJXKeNyA0YHOM JKele3kl — HHCYJIMHOM U IJIIOKATOHOM

3HauyeHne NUTaHWA U ObIXaHUA

nnma KHCJIOPOJ

v Y

OkucIeHne OPragEudyecKkux

BEIecTB
Dueprusa
HH3HEIEATEIbHOCTh
MBIIIIeYHAA nojjaepxxanue
CHHTE3 BEIecTB
pabora roMeocrasa
NoCTOAHHAA
PoOCT OopraHuamMa JBH¥EeHHe
TemMmepaTrypa Tesa

Hbixanue aABnAeTcA ONHON M3 BaskKHeHMIIMX (PYHKUMHA KHBOIO
OpraHuaMa, B IIPOIiecce KOTOPOTo BhICBODOMKAALTCH IHEPIHHA XH-
MHYECKHX CBA3EH OPraHuyecKkuX coeinHeHut u obpasyioTes Ko-
HeYHbIe MPOAVKTEI 0OMeHa — YIVIEKHCJIBIH rasd 1 Boga.
Bremsee AbIXaHHe NEIUKOM 3aBHCUT OT (DYVHKIMOHUDOBAHUA
JABIXATEJBHON CHCTeMBI
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Crpoetxue n GyHKLMM OPraHoB AbIXaHUsA

Opran Crpoenne DyRKIMH
HocoBasa | HocoBrle X0akI; 1. Corpesanne
MOJIOCTh | H3BHJIMCTHIE XOJbI; H YBJIAXKHEHHE

CJIMBUCTAA IOBEPXHOCTE; BO3AYyXA.
PECHUTYATHIH SMHTEJINH; 2. Ounmenue ot
KPOBEHOCHBIE COCYIbI TIBLIH.
3. ObeaBpexuBanne
MHKpPODOB
Foprans | CocrouT M3 xpsmeii; 1. IIposenenue
HMeeT IoJIOCOBbIE CBA3KH BOBAYXA
H TOJIOCOBYHO IIEJTh 2. BosHMKHOBEHHE
3BYKa
Tpaxea |Tpybka anunoi 12 cm; IlpoBenenue Bo3gyxa
COCTOHMT M3 XpANIEBbIX
TIOJIVKOJIeIL;
passeTBJAAETCHA HA [Ba
6poHxa
Bporxn | CnoxHaa cucTeMa passeTsiisd- | [Iposenenne Boamyxa
omuxes Tpybok Bce MeHblie-
ro AHAMETPa, COCTOANIMX H3
XpAmeil # MBILII
Jlerkue | Mmetor rybuaroe crpoeHune; IIpouecxomur rasood-

MOKPBITH JIETOYHOH IIJIEBPO;
TIeBpaibHASA IeJb COREPIKHAT
HHAKOCTD;

COCTOAT M3 AJBBEOJNBI — Iy-
3BIPBKOB, OIJIETEHHBIX I'YCTOR
ceTnio Kanwuiapos(d=0,2Mm)

MEeH MeMXAY KpPOBBIO
H BO3JAYXOM (mocTym-
senne O, u yaanenne
Cco,)
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Teyenue KPoBK

W\

Kanunnapi

Crpoenne jerkoro

BpoHxuona

Teroyxan

Nerounan

apTepus

BEHa

AntBeonst

AnbBEONAPHBIA
Meujo4ek

ObixarensHblie ABMXEHUS

HmMnynbesl M3 AbIXATEJIBHOTO
HeHTpa

Coxpamenne MexpedbepHbIX
MBIIITTT

IOuadparma omyckaeTrcs

Pebpa noganMaioTes

O6BeM rpyaHOoil KIETKH
VBEeJTHINBACTCH

Jlerkme pacmmpsaiOTCH

Brox

MMnynsesl U3 ABIXATENILHOTO
IeHTpa

Paccnabienne mexpebepHBIX
MBI

Huadparma nogauMaeTca

Pebpa onyckalores

06beM I'pyAHOI KAETKH
yMeHbIIaeTcHd

Jlerkue cxumaoTes

Brijgox
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FaaoobmeH B nerkux

Y raekHcasIi
Cocras Boaayxa Kucaopox s Aszot
BABIXAEMOTO 21% 0,03 % 9%
BBIJBIX8eMOT'0 16 % 4% 79%
Perynsums asixaHvsa
I Hepenaa I I I'ymopaavnas I
Heixarensssit nestp (AI1) Yraexrucaslii ras
LHEeHTp BAOXA | HEHTP BEIAOXA '
. / H30BITOK HEeJ0CTATOK
ABIXATEJbHLIE MBI v ‘L !
* ¢ OOBBILIIEHHE
TOPMOIKEeHHe
Boabysaenue | pacciabienue Bosbynumo-
AbIXaHWuA
MBI MBITIILL cru JIIT
S i yualieHue 3aMenJieHHe i
ABIXaHHA ABIXAHUA

Hiusnennan emrxocms neexux (HEJl) — manbosnbinee xKonmue-

CTBO BO3AYXA, KOTOPOe MOXXHO BEIJIOXHYTH Iocje Haubomee riuy-
Dororo Bpoxa

HEJ: — y mysuun — or 3,6 no 4,8 m;
— V XeHIuH — oT 3 1o 3,5 xu;
— V TPEeHUPOBAHHBIX Jwoaeir — ao 6,0-7,0 n

HeixarensHsiii obsem — 0,5 1
HononuurensHeiit oovem — 1,5 1
Pesepsrblil 00beM — 1,5 1
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3HaueHue abiXxaTenbHon CUCTeMbl

Y ; J’ A

Tepmo-

peryasmus Brijenenune Peup

I'azoobmen

MyTv BbiAENEeHUS KOHEeYHBIX NPOAYKTOB 06MeHa BewecTs

— MoueBsIlenuTENIbHAA CHCTEMA

I

I]HIIF.EBRDHTGJIBHB.H cHCcTeMa

n I[Hxa'renhnas cucremMa

— IToroBble ¥ CaJibHBIE MeJedbl KOMH

MouesbigenutensHasa cuctema

Tlouxu

HAPY3KHBIH CI0il — KOPKOBOE BEIIECTBO — B HEM HAXOAATCHA
NoYeyHbIe KAHAJbBIEI; CPEAHHH CJ0H — MO3roBoe BEIECTBO;
nouyeuHas JoXaHKa

MoueBoii ny3sIph

Y

MouencnyckareJbHbIH KaHa
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Crpoenue nouxu

Kopkogoe
BEWeCcTso

Bepxywka
nUpamuab

Noueynan
aprepus

Cocouex

Noueunas
BeHa

MoveToyHuk

Mosropoe sewectao
Dnbpo3Han kancyna

Crpoenune medppona

MpoKcUManbHbin WIBUTOM KaHaney LncransHsii

W3IBMTOW KaHaney

BoymeHosa kancyna

OxonoknyBouHbin
annapar

K apyromy
MNpuxocauan HeppoHy
aprepuona
Mexponesan
8eHa

Mexponesas Kanunnapel

aprepus

CobuparensHas Tpybka
Nemna fenne
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OGpa3soBaHue MOYU

O6Gpasosarne nepsuduoit Moun (150-170 1 B cyTRH)

v

(DMI:TD&U,}!}I IJa3Mbl KPOBH B IIOJIOCTH [MOYEYHBIX KAHAJBIEB

v

O6pasoanue sropuusoil moun (1,2-1,5 1 B cyTrH)

v

OGpaTHoe BCACHIBAHHE B KPOBb BOJBI, NIIOKO3EI H JPYTHX
HYKHBIX OPraHH3MYy BeIllecTB

Mouencnyckanue apiasiercs peduektopabiM akroMm. IlenTp mo-
YeHCIIYCKATeJbHOrO pedhjieKca HAXOAUTCA B CIHHHOM MoOare.
Beayc0BHLIM pasfpa’kUTeNIeM BBICTYIIAET He KOJHYEeCTBO MOYM
B MOYEBOM IIy3bIpe, & CKOPOCTE €ro HANOJHEeHUA

5.2. CrpoeHMe W XU3HEeNeATeNbHOCTh OPraHoB U CUCTEM OpPraHoB:
OMOPHO-ABUTaTeNbHON, NOKPOBHOW, KposooGpaweHns,
numdoobpawenunn. PaaMmHoXxeHnue u pa3suTue Yenoseka

3HauyeHne ONOPHO-ABUraTeNbHOM CUCTEMBI

Omnpepensier hopmy Tena

| | Bamminaer BHEYTPeHHHME OPraHbl OT MEXaHWYECKHX MOBpekKe-
HH#

— ObecneunBaeT ABUIKeHWE (KOCTH ¥ MBIIIILhI)

- Yuactue B obmMeHe cosiell Kanpuusa u docehopa

[

KposerBopHsiil oprad (KpaCHBIH KOCTHBIH MO3T)




—
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XumMHU4eCcKnii COCTaB KOCTen

r’//\

Heopraaudyeckue BelllecTsa
MHHepaJlbHBIE COJIH

(Ca CO,, Ca,(PO,),)

OpraauyeckHne BelleCTBa
fenKkM, OCCeMH, KOJJIATeH

IlpuaaoT TBEPAOCTH IlpuzaoT YIPYrocTs

\/

| Bricokas npoYyHOCTh KOCTEH '

Bupb kocTen

(Bcero B crenere oxono 200 Kocreit)

Y

, !

JnuuaakIe Ilaockue Koporkne
HMelT BHI TpyD- UMEIT IJI0CKYIO umelT rybuaroe
KH; thopmy; BEIIeCTBO;
3aIOJIHEeHBI Kpac- uMeloT ryguaroe BATIOJHEHE] JKeJl-
HBIM H HeJThIM BeniecTeo ThIM KOCTHBIM
KOCTHBIM MO3TOM MO3roM
® mIedeBast; ® JIONATKH; ® [03BOHKH;
® JIOKTEeBaH, ® TA30BhBIE KOCTH, ® KOCTH 3AllHACTHA;
® JIyueBas; ® KOCTH Uepena ® KOCTH Ipej-

e DeapenHas MJTHOCHBI
Crtpoenue KocTun
KOPTUKanbHaA ;

MNacTUHKa rybuatoe gewecrso

XpAlesan
NNacTUHKa
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Tunsi CoOeAMHEHUN KOCTEN
Henonsusxaoe Ioaynoasumuoe IMoxsuxaOR

cpacraHue KOCTewu;
ofpasoBaHue IIBOB

coeIHHEeHHe NIpn
MOMOINM Xpsleit

COeJHHeHHe npu
IIOMOIIH CYCTABOB

obecrieteHue 3alu-
Thl U OIIOPBI

obecnieyenue orpa-
HUYEHHOTO JIBHIe-
HUA

obecneueHHe HBH-
MEeHUsA

® KOCTH ueperna;
® KOCTH Tasa

® MeXKAY [O3BOH-
KaMHA;

s pebpa ¢ rpynu-
HOI

® ne4e-JOKTeBOi
cycTasB;

® 7a30-0eipeHHbBIH
cycTaB

Crpoexne cyctaBa
v v '
cycraBHan cycTaBHAA cycTaBHas
roJIOBKa CyMKAa KHIAKOCTD
v
cycTaBHAA
X AL
BIAJMHA
PocT kocTei
B IJIMHY B MIUPHUHY

NPOUCXOAUT 34 CUET JeJIeHUSA
KJIETOK XPALIEBOH TKAHU TIo-

JIOBOK KocTei

NPOMCXOJAHUT 34 CUeT Je/leHus
KJETOK BHYTPEHHEro c¢Jiod
HaJAKOCTHHILbI
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CrkeJsier yesioBeKa

Yepen

Kniounuya

lNonarka

MpyauHa

Mneyesan
KOCTb

Pebpa

Mo3BOHOUHbIA
cronb

Koctu

3anNACTLA o

KOCTb

lNokTesan

MACTHBIE KOCTb
KOCTH \
b
s
i
Danauru
nanbies
Begpo
KonexHan
yaleyka
Bonbuwan 6epuyosan
KOCTE
Manan Gepuyosan
KOEKE Koctm
NpPeanniecHsI
‘-'_ 8 MniocHessbie
: . KOCTH
Danaxru
nanbues

Natka
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OTnuuma cKkeneTa YenoBeKka oT XUBOTHbIX

il

Moarosoii oTaen qyepena Oosbllie JTUIEBOTO

— IlosBoHO4YHUK MMeeT S-06pasHbIil Uarnd

I

T'pyasas KJeTKa CiKATa CIepean Hasaj

— Taa mIApPoOKHI, MACCHBHLIN, HMEeT BHJ| Yallu

— KocTH HMMXHHX KOHEUHOCTel TOJIIIEe, MACCHBHE®

| | ITaabibl KUCTH AJWHHBIE, TOHKHNE, GOJBIION NaJjern ITPOTHBO-
[IOCTABJIEH OCTAJIBHBIM

Crona ceoguaras

Boigod. KauecTBEHHBIE OTJINYHA B CTpOEHHHN CKeJIeTa 4YeJlOBeKa
onmpegenArTCA NPAMOXOKIeHHeM H pr.ﬂOBOﬁ AeATeJbHOCTEIO

Crpoexune MbiLuLbl

Cyxomunue
CkeneTHan MbiLuLa

MeiWweyHoe BOROKHO
Mnasmatnueckan

MukpoBonokHa

MeimeuHOe BOJIOKHO: JUIHHA — HECKOJIBKO CAHTUMETDOB, JMa-
merp — 0,01-0,1 MM, B cocTaB BXOAAT DEJIKH AKTHH W MHO3HH
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TUnbl MBILLEYHOR TKAHK

!

.

.

b1

crenemHuan cepdeunasn
2aadrkas

ucHepienHaa ucuepuenHan

® MLIIIIEYHLIE BO- ® MBIIIIEYHEBIE BO- ® COKpAallleHHe H
JIOKHa coOpaHsI JIOKHa TIieperLie- paccnabinenune
B IVYKH; TAITCH; MeJJIeHHBIe;

® xapaxkTepHo Obic- ¢ GBICTPOE COKpAa- ® DUTMHYHOE CO-
TpoOe MOIIHOEe COo- IeHne; KpauieHue
KpallleHHe; ® COKpalleHHe aB-

® [IPOM3BOJIBHOE TOMaATHYECKOe
cOKpalieHye

CKeJIeTHBIE MbIIII- cepaue CTEHKH KHIIeUHH-

Ka, cocygos, Mo4e-
BOT'O IIYy3bIPA

Tuner MeIIeYHONH TRAHH

CKeJIeTHadA cepaevyHas riaagKasa
HcuepuUeHHAA HCYepUYeHHAanA
Mbiuubi

i

ITo mopdosorun

N

Mo pyEKIHK

. .

.

v

:

KOChIe

npAMBbIe

KPYTOBBIE —|

crubarenn

pasrubarenu
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Duanyeckme Ka4yecTea MbiLuL

Cujia — BeNIAYMHA MAKCHMAJIBHOTO HalpaAXeHHA

| | Ckopocmb coxpawenus — BpeMsi, 3a KOTOPOe MBIIIIA COKpa-
maercs M paccnabasercs

| Buinocausocms — cHOCODHOCTh NOANEPIKUBATE 3aXaHHBIN
puT™M paboThl

TOHyC MblidlY — COCTOAHHE INOCTOAHHOI'O HANIDAMXEHHUA

PaGora mbiluy

/\

Cmamuveckas Hunamuyecrasn
[AUTHHA MBI HE U3MEHAETCH; JUTHHA MBI UBMEHACTCS;
He NMPOMCXOAHT OTTOKA KDPOBH TIPOMCXOJHT OTTOK KPOBH;
OT oprasa; MeHee YTOMHTeJIbHA
foJiee YTOMHTEIbHA

Ymomnenue — morepst paboTOCIIOCOOHOCTH MBIIIIBI IO Mepe
BHIIIOJIHEHHA paboThl

Mpwu4nHel yTOMNeHus

| | YToMneHEHe HepBHBIX IEHTDPOB, peryaupymomux pabory
MBITIILL

— Haxonnenue B MBIIIIIe NPOAVKTOB pacrnajga

- HepocraTouHoe obecnieyeEHe MBIIIIEI KHCIOPOAOM

Hauboavwana paGomocnocoGHoOcmbs MblUlY [OCTATAETCA IPH
CpelHEM PUTMeE, CPefHel HArpyske, depeoBaHuUM (HH3MYECKUX
HATPY30K U AKTHBHOTIO OT/BIXA
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DYHKUMW KOXMU

| BamuTa opraEMsMa OT NONAJAaHNA MHKDPOOPraHM3MOB M Aeii-
CTBHA HeGJArONPHATHEIX (DAKTOPOB

=L

Tepmoperyaanus — nojaepskanue MOCTOAHHOMN TeMIepaTyphl Tea

Brigesienne NpoAyKTOB pacnajia

L

PenenropHas (BOCHPUATHE PA3APAIKEHNA)

o

Vyacrue B obmene suramuua [l (mog sausaumem YP-iryueii)

CrpoeHue Koxu

Cnoit Komu DyHKIHNT
Snugepmuc | Poropoi cmoit (mepr- | 3amura oT MexaHWuec-
BbI€ KJIETKH) — HOITH. | KHX ITOBPEXJAEHHi; pe-
Poerroswiit cnoit IYIASIUA  OTJIOIEeHHST
WKusbie kiaetku (mmo- | Y P-Ayueil (KieTKH Mo-
POCHOMEEIR muockmii | TYT OTKJIBARIBATE IIAT-
anmTe i) MEHT MeJIAHHH)
Cobcreenno | KneTks U BONOKHA IIpugatT aacTHYHOCTh
ROZH Ilorossre sxenessl (B | Tepmoperynsmus;
BHJIe TPyOO4YeK M KJy- | BhIJIEJIEHUE [IPOAYKTOB
BHouxos) JKUBHEeACATE I LHOCTH
CaneHbie xenean Brigenenue; sanuTa no-
BEPXHOCTH KOJKH M BO-
JIOC OT BOJABI
Bonocsaubie nykosuusl | O6pazoBanue Bomoc
Kposenocusie cocynbl | IIuTasne KJIeTOK KOXKH,
TepMOperyaamnusa
Penenropsi (Tepmuyec- | Bocupusitue pasgpase-
KHe H MeXaHMYeCKHe) | HUA
HNoaroxnuasn | Hupossie KIeTKH 3amuTa OT mepeoxJaiK-
HKlleTyaTra JAeHHH, CMATUEeHHEe }"[IIH—

60B 1 coTpACceHHit, 3amac
IHTATEJLHBIX BEIeCTB
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CrpoeHue KOKH

I 3nugepma
y =
—— [Hdepma
|_Moaxoxuan
: KNeT4arka
Mbliua,
noAHMMaKWaA Hepahble CanbHble
Hup Bonoc OKOHYAHHMA Keneisl
Tepmopezy ayua — YPABHOBEIIEHHOCTh NponeccoB obpasosa-

HHA 1 OT[a49M Tellla B oprasdame

MexaHnambl TepMoperynaynumn

Pechreicmophwiil

CHMIKeHHMEe TeMIePATYPHl OKDYKAWIIEH cpeibl —» CYXEeHHe
KPOBEHOCHEIX COCYZOB —» TEILIOOTAAaYa YMEHBIIAeTC s
[loBeimeHne TeMIEPATYPhI OKPYIKaOIel cpefibl —» paciiupe-
HHe KPOBEHOCHBIX COCYAOB —» TEIJIOOTAAYA YBEJIHUHBAETCH

|| Ipoxs — HenponsposibHOE pedQeKTopHOE PHTMHYHO
COKpAIIleHHe MBI —» COrpeBaHue OpraHnaMa

T'ymopanvubtit
—{ APEHAIMH —» CY}KeHHe KPOBEHOCHBIX COCYJIOB —» YMeHbIIle-
HHE TeII00TAa4H

|| Ilomoomadenerue (B Koxe 2 MJIH NOTOBBIX JKeJie3)
UCHAPEHHE I10Ta —» YBeJHYeHHe TeIJIo0TAaYn

|| ITodKoHHAR HUPOBAR KIEMUAMKA
Yewm TouIe cJI0i MUPOBOH TKAHH, TEM MeHBIIE TeIJIOOTAAYA
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Opraune! kpoeooBpawenuns

Cocynst
Aprepun Kanunnapsr Berwnr
Cocyael, mo KoTo- | Menkue cocyasl; Cocyaml, 1O KOTO-
PEIM KPOBL ABHIKET- | auaMerp 5—10 MKM; | puIM KPOBb ABHIKET-
CA OT cepjaua; cTeHKH 06pa30BaHEI | cA K CEPAIY;

JJIaACTHYHbIe, CTEHKH
TOJICThIE, COAepMxaT
MHOTO MBIIIeYHBIX
KJIeTOK

OIHHM CJIOEM KIe-
TOK

CTeHKH TOHBIIE, YeM
V apTepuii, Mesee yI-
pyvrue u 6oJee pacrta-
JKUMBI;

HMEeIOT KJANaHbl

CoepuHuTenbHan
TKaHb

Mmagkan
kpyrnan
Mblya
3NACTNUHBIA
Cno

IHpCTENHA

3HpoTenni

CoelMHATENbHAR
TKaHb
Mapkan
Kpyrnas
Mblluya
3nacTHbIA
.cnow

SHpoTennit

DyHKIMH

ObecnieunBalOT ABH-
JKeHHEe KPOBH TMOJ
BBICOKMM JaBJEeHH-
€M OT cepaua

ObfecnieunBalOT MpPO-
HUKHOBEHUE [IPOAVK-
ToB oOMeHa uJepes
CTEHKH M3 KDPOBM B
TKaHU U oBpaTHO

ObecneuuBamT ABH-
J#eHHe KPOBH B Of-
HOM HANDABJIEHUH K
cepany

Kposoobpauwerue — HenpepslBHOE IBHIKEHHUE KPOBH 110 BAMKHY-
THIM IOJIOCTSAM CEPALA M KPOBEHOCHBIM cocyaam. Kposenocras
cHCTEMA YeJlOBeKa 3aMKHYTadA, HMeeT JBa Kpyra Kponooﬁpam,e-
HHA
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Cepdye

ObecrieunBaeT ABUKEHUE KPOBH; CTEHKA MMEET TPH CJIOfA: Ha-
PYIKHBIH COEZHHUTENLHBIN (SIHUKAPA), CpPeAHMH MBIIEYHBIH
(MHOKApP/) U BHYTPEHHUH SNUTEeNHANBHBIN (3HAOKADN)

A

KpoBenocHas cuctema

!

Cocyant
/ Y \
Apmepuu Berbt Kanunnapot
Crpoenue cepaua
HacTs OcobeHHOCTH CTPOCHHA DyHKIHA
cepana
OxoJocep- CoexnHuTENLHOTKAHHAS | YBAaKHEHHe Ccepaua
JleyHAs ofoJIouKa ceplia, 3aroli- | U yMeHbIIIEHHEe TPEHUS
CYMKa HEeHHAA KHIKOCTHIO [OPH €ro COKPAILEHUIX
Ilpasoe Memueuras creaka ToH- | [IpuruMaer M3 moJsIx
npejcepane | Kas BEH BEHOBHYIO KPOBb OT
BHYTPEHHHX OPraHOB
Ilpassiit Orgened ot npasoro npej- | Beibpacrisaer B nerou-
KEeTVAOYEK | CepAMsA TPEXCTBOPYATHIM | HYIO AapTepui0 BEHO3-
KiaanaHom. MeiliedHad | HYIO KPOBb K JIEMKHUM
CTEHKa TOJICTAS
Jlesoe Tonkan creHka [Ipuaumaer u3 Jerod-
npejacepaue HOIl BEHBI APTEPHAJb-
HYIO KPOBh
JleBwrit Oraenen or nesoro npexn- | BuibpackiBaer aprepu-
AEeNYJ0YeK | cepAans ABYXCTBOPYATHIM | AJILHYK) KpPOBb B a0p-
KJIAMAHOM; MBIIIEUHAA | TY K BHYTPDEHHHM Op-
cTeHKa Hanbonblled ToJ- | raHaMm
HIMHBI
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Jiguxenue KPOBM B cepjue

\ t /

Aopra

BepxHan

Nerouxan apTepua
nonan Bexa st i

B nerkwe

B nerkme
A= W3 neremx
e

/ —= [leroyHan peHa

4. MNocne nerkux kpoBs
BO3BPALUAETCA B leBoe
npeacepave...

5...TEYET B NEBbLIA
Kenypouex

Knanauu

N 6. Nesuii Kenynouex

NepexaunBaeT KpoBb
K OpraHam Tena

HuxHan
3. Npasuii wenygouek
iy nepeKayMBaeT KpoBb
B Nero4Hyio NeTnio
KpoBOOBpalLEeHUA
CepaesHbii umkn
daza Bpemsa Ilpencepans HKeaynourn
1 0,1c Coxpamawresi | Pacenabnaores
2 0,3¢ Paccnabnaworea | Cokpamaiorcs
3 0,4 c Paccnabnsiiores | Pacenabasmores
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CeoiicTBa Mmokapaa

v v

v Y

BO3OYy M- MpPOBOIH-
MOCTh MOCTH

PUTMHAYHaHA COKpaTH-
asToMaTHusa MOCTB

Asmomamua cepdya — cnocobHOCTL COKPAINATLECA ABTOHOMHO,
Oes BHemIHUX pasgpaxeHnii. BoaOykaeHne BOBHUKAET B CHEIH-
anbHBIX yYacTKaX MMoKapaa — yanax. Beaymumit yaen (B cTeHKe
NPABOTO NpeACePANs Y MECTa BNAJCHHS MOJBIX BEH) 3a1aeT 4ac-
TOTY COKPAIIeHH, IT0ITOMY €ro HaA3LIBAIOT BOAUTENEM PHTMA

Hepsuas perynsainus

A
( \
Cumnamuuecxkasn ITapacumnamuveckan
® yCHJIEHHE M YCKOPEeHHe Co- * jgamejJieHHe W ocaabneHue
KpallleHui cepana; cepleuHBIX COKPAIeHHI;
® Cy)KeHHe KPOBEHOCHBIX CO- ® paclIHpeHHe KPOBEHOCHBIX
CyAOoB COCYZIOB
\ /
KposeHocHan cuctema
/
AdpeHaaur, HOpadpeHANUH, Ayemuaxonrum, coau Kaius
COAU KAALYUA ® zaMeJsieHHe H ocaabue-
® yCHJIEHHe M VCKODeHue cep- HHE CEepAEYHBIX COKpa-
JAeYHbIX COKpalleHH; IeHHIt;
® Cy;KEHHEe KPOBEHOCHBIX cOCy- ® pacHIMpeHHe KPOBeHOC-
JI0B HEIX COCY/IOB
_ J
Y

T'ymopaasHas peryasuns

HepBHaA H ryMopajibHAA PeryislHs JAeHCTBYIOT COIJIACOBAHHO
n ofecrieunBalOT NpucnocobIeHNe CepAeYHO-COCYAHCTON CHCTEMEI
K NOTpeGHOCTAM OPraHM3MA M YCIOBHAM OKDPYIKaIled cpeias

9  Bmoaocras v cxesax u rabamax
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OBvXeHne KpoBM No cocynam

Boasmoii kpyr (20-23 ¢)

JIeBbIH KamWIIAPbI
—> aopra [ aprepum > P
JKeNy[0ueK TKaHeH
o
BEDXHAA MOJNAs v
E BeéHa
i npasoe
. BEHEI
; npejcepaue
: HIDKHAA 00Jas1
E BeHa
; = npassiii JMerouHas
KEeNyAoUeK aprepus
: v
JIeBOe KaluJIsAps
JIerOYHEIe BEHEI
npencepaue JIErKHX

Mausni kpyr (4-5 ¢)

Kpyru kposoobpamniesus snepssie onucansl Bunssamom lapeeem.
HanGonbmiee kposanoe pasienne — B aopre (150-120 mm pr.
¢T.), HaumeHbinee — B BeHax (5—10 mm pr. cr.). HanbGonsmasn
CKOpPOCTH JABM)ieHHUS KpoBu — B aopre (0,5 m/c), nHaumeHb-

mas — B kanuansapax (0,5

MM/c)

Numdarnyeckan cucrema

&

AT

JInmpaTndeckue cocyast

JuMmbarndeckKne yaJkl

: Y

Kanuunsapsl HOPOTOKH
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JlumcaTuueckue cocyAsl He 00pa3yIOT 3AMKHYTOrO Kpyra: ca-w
MBble KPYIIHBIE U3 HUX BIAJAIOT B BeHb! 00JBINOro Kpyra KpoBo-
obpamenns BOaman npaporo npejcepaus. Kpome Toro, oHu He

OPOHMKAIOT B IOJIOBHOII M COMHHOH MO3r, IJiasa, cpejHee yxo,
XPAIIH, SMATETNNR KOXKA U T, 1.

DyHKUMK NUMDaTUYECKOI CUCTEMBI

| | Bawyumnas — obGpasoBanue JUMQPONHTOB, BHIpABOTKA AHTH-
TeJl, 3ajjepKKa Bo3dyauTeneil pasnuuHLIX 3abosieBaHui

| [Apenancnas — ynanenue uabuITKa MEKTKAHEBON KUAKOCTH

U Iumamenavrnan — IlepeHoC 4acTH JIMMHUA0B, BCACBIBAIOIIHUXCH
B TOHKOM KHIIeYHHKe

MyXCKK1e nonossie opraHel

- -

Hapyacrvie Buympemnnue
Bsegenue cnepmaroso- | | OGpasoBanue criepMATO30MAOB H Ce-
H/IOB B NOJIOBBIE Opra- | | MEHHOM XXUAKOCTH
HbI JKEHIIHHEI
\
Y Anuxn
ITonoBoit unen (¢ npupaTkamu)
y
Momonka CemaABBIHOCAIHE ITYTH

Heneast (B ToM uncne
B IIpefcTaTe/IbHOK JKesIesni)
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Hapynxenie <] XeHckue nonosbie = Buympennue
oprans O6pasosanue, cospe-
BaHUE H OMJIOJOTBO-
Bosabmue u massie peHne AHIEKJIeTKH;
cpaMHBle I'yOsI pasBHTHE M DOMKIe-
HHe ILJ1oaa
Kaunrop

IlpuaaTku AUYHEKOB | SuuHEUKHA

MarouHble TPYOBI  H— Marka

Baaramnme

IMepuoasl NPEeHATANBHOIO PA3BHTHA YeJOBEKA

Mepuops

ki 3IMBPUOHANBHBIV NEPUOL MNOAHBIA NEPUON

WAEHW
Hepenn | 1 [ 2 [ 3 | 46 [ 78917 ]1825] 2635 [3640
2

| ey €

e nd

3aKknazKa ocepsiX OpPraHoe

PR Ninok Heponan Renerne HEHWe " BaHME bt Lz >
Hepanolt |7 3arome  |nnacTiika Hw [ st heton mp“g- m A Mmlu:;m“
CHCTEMB {&ﬂ% m padhriory HEPBHbIA BOAGKOH

Mepwroast nocTamMOpUOHaNsHOro PaseMTHA Yenoseka

Hosopomdennocms (nepssie 28 mHell nocie poxgeHns)

I'pydnoir (or 29 nas o 12 mecanes)

Pannee dememeo (¢ 1 po 3 ner)

ITepsoe dememao (c 4 po 7 ner)

Bmopoe dememao (¢ 8 no 12 ner)
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Iodpocmrosniis (c 13 o 16 ner)

Onoweckuir (¢ 16 1o 20 ner — y pesymex, ¢ 17 go 21 roga —
y 0HOIIe)

3peaocme (or 22 no 55—60 net)

IToxcunoit gospacm (or 56—61 go 74 mert)

Cmapueckuil nepuod (75—90 ner)

Honzoxcumenu (csuime 90 ner)

5.3. BHyTpeHHss cpena opraHuama yenoseka. Mpynnbi
kpoeu. Mepenusaume kposu. UmmyHurer. O6men BewecTs
W NpeBpalleHne 3HepruM B OpraHuamMe yenoseka. ButamuHsi

I'omeocmas — noanepmanne OTHOCHTEJLHOTO IIOCTOSHCTBA CO-
CTaBa M IIOKasaTeseil BHYTPEHHEH cpelbl OpraHu3Ma

BHyTpeHHAs cpeaa opraHu3ama
B Kposs IIuranne, TPAHCIIOPT, ALIXAHWE, 3AIATA
Tranesan TpaHCIOPT BEHIECTE MEKAY KIETKAMH
Hudrkocmsy H KPOBLIO
- Junga Tpascnoopr, samura
DyHKUMK KPOEM
IMararensaas Brigenurensuan
HeixarenbHas 3amuTHAA
Perynsaropnas TepmoperyasnuosHas

HOMED}KS,B He romeocrasa
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Cocras kpoBu

Kpoes

l

ITmaama (60 %)

¢ODM8HHHE 2JIEMEHTHL

HeopranuuecKkue seriectsa
H ® BOJA

TpomGoyumoi
(kpoBAHBIE IACTHHKHN)

®* MHHepAaJIbLHBIE COJIH

Jettrwoyumat
OpraHuuyecKue BeIECTBA: (Besnbre KPOBAHBIE TEJILIA) ’_
® DenKku
® HHPBI Ipumpouyumbt
| ® PIIOKO3a (KpacHBEIe KPOBAHBIE =
® BUTAMHHBI TEJIBU;&)
® POPMOHBI

® MPOAYKTHI pacnajia

Fpynnsi kpoBu
B 1891 roay aBcrpuiicknii yuenstit Kapn Jlagmmraiinep BeIASTINI
tpu rpynnet kposu: O(I), A(II), B(III). Yereeprasa rpymna AB(IV)
Os1a onucana yuensim [lexacrenno B 1902 rogy. CopmecTHOE OT-
KPBITHE [IBYX VYEHBIX MOJY4YMJIO HaszBaHue cucremsl ABO.
B 1927 rony yueHsle 00HAPYRUIHA HA NOBEPXHOCTH 3PUTPOIIATA
emre vetsipe aatTuresa — M, N, P, p.
B 1940 roay 6ei1 onmcaH aHTHUIEeH, MOJYYHMBINNY HA3BAHHE pe-
ayc-haxropa. O Haxomurcs B apurpomurax 85% miomeit, ux
KpOBb HasklBaeTcH pesyc-nosaoxkurenbHoit (Rh+). Kposs oc-
TAJNBHBEIX JIOAeH He CORepIKUT peayc-haxKTop M HA3LEIBAETCHA pe-
gyc-orpunarenstroit (Rh—)

Fpynnsel kpoewu (no cucteme ABO)

I'pynna kposu ATrTrIroTHHOTEHBI ATTIIHOTHHHHEI
I(0) - onfp
11 (A) A p
III (B) B o
IV (AB) AuB —
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Nepenueaxne KPoBKM

¥ ®\
oflo

HmmyHumem — cnocobHOCTs OPraHW3MA 3AIHIIATE CODCTBEH-
HYIO LeJOCTHOCT, ¥ OMOJOrMYecKyI0 MHAMBHAVAJILHOCTL; B €e
OCHOBE JIEKUT HEBOCIPUUMYHBOCTE OPraHU3MA K WH(PEKIHAM

UmmyHuteT
EcTecTBeHHEBIH HexyccTBeHHBIM
Bpoxcdernwiic AxmueHbiil
—{ [IpOHHKHOBEHHEe AHTHTENd 4epes ITocne BBeneEna [+
IUIALEHTY MJIH ¢ MOJIOKOM MAaTepH BAKIIUH
ITpuoGpemennuiit ITaccuanbtit
—{ TTocie nepenecenHoro 3abosesa- Beegenue roToBeIx f-
HUA aHTHTEN]

MexaHnam ummyHUTETa

Pl ¥ \t.

Kaemounwtit I'ymopanvoLit
MaronuToa AnTnTena

l ObmeH BewecTs CMOTPH B NyHKTe 2.5, Ha cTp. 43

Bumamunbvt — GHONOrHYeCKH AKTHBHLIE BElleCTBA PABIHYHON
XUMHYECKOH ITPHPOABI, BXOAAILINE B COCTAB MM HeoOXOoAMMBIe
ansa obpasopanusa depmerToB M ofecneunBalouie BayKHbIe Q-
3MOJIOTHYECKHE TIPOIECCHl B OPraHN3Me
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5.4. HepeHas 1 3HAOKpPMHHAaA cucTemsl. HeliporymopansHas

perynsauns npoueccos XU3HeLesTeNbHOCTU OpraHuama
KaK OCHOBa ero LefloCTHOCTH, CBA3W CO Cpeaoi

HepeHasn cuctema

IlenTpansras

Iepudepuueckan

Cnunmoil mo32

Hepewi B

31-33 nmapsl HepBOB, NepeIHHe KOpel-
KH — OTPOCTKH JABHIaTeJIbHBIX HEHpOo-
HOB, 3aJJHHE — YYBCTBHTEJLHBIX.
DyHrunE — pedIeKTOPHAS U IPOBOJ-
HUKOBasn

OrpocTKH HepB-
HBIX KJIETOK 3a
npefenaM IeHT-
paIbHOIl HEePBHOM
CHCTEMBI

Tonoenoll moaz

Hepenvte yaavt -

IlpomonroBareiit MO3r — peryJsnus
ABIXaHUA, KpoBooOpallleHHA; CJIOHO-
OTJleJleHUd, MEeBAHUA; I'IOTAHWHA, PBO-
THI, KANUIA, COCAHUA; CEKPeTOpPHOM
AeATeJIbHOCTH XeJiea.

MocT — peryndmnua JBHKeHHH rias-
HbIX #A0NMOK; pediexcsl, NO3bI, BbI-
NpPAMICHAA.

Cpeauuii MO3r — peryadanusa IBHMKE-
HHA, TOHYCA MBIII; HAXOAATCA LEHT-
phl 3peHHsdA, cayxa; obecnedeHne opH-
EHTHPOBOUYHKIX pedIeKcoR.
IIpome:xyrouHslit M03r — ueHTp 060-
JIEBOW YYBCTBUTENBHOCTH; Peryafamus
JeATeNBHOCTH IUnodusa; HEeHTPH pe-
ryaanua obfMeHa BellecTB, TeMIepa-
TYpHI Tella; CMEeHLI ¢cHa H OoapeTBOBA-
HHA; IPOABJIEHHE SMOIHIA.

Moaseuor — Peryafaiud paBHOBECHSA
TeJsa, KOOPAHHAIMH ABHXKEHHH, TOHY-
ca MBIIIII.

Boaswoit moar (2 nonymapusa) — mo-
BeJleHHe 4YeJlOBeKa H I]pHCIIOCOﬁJIEHHE
K H3MEHAIIINMCA YCIOBHAAM CPekbl

Tena u KopoTKHe
OTPOCTKH HeHpo-
HOB BOJIM3W BHYT-
PEeHHHX OpPraHOB
M B UX CTEHKAX
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CTpOBH’HB CIITHHHOT'O MO3ra

3aaHui KaHATHK

UeHTpantHbii

Kakan 3aaHni Kopeluok
CTIMHHO-MO3rOBOTO
HepBa

Cepoe BelWecTBo
3anHui por
CnnHHo- P
MO3roBo#

yaen CNUHHO-MO3roBON

HEpB
bokoeoi
KaHaTHK
Bokosoi por
Benoe seujecTso Nepenunit por
MNepeaHnil KOPELWOoK CNUHHO-
MNepegHAn cpeauHHan MOE:;:'BDI‘D He{;a
Gopo3na (wens)
MepenHun KaHaThk
Crpoenune roJIoBHOr0 MO3ra
TemeHHan gona
Mo3sonucroe Teno XopowugHoe cnnetesne

Bokoson

Henynoyex
AR LnwkosuaHanA xene3a

TNobHan gonA

3aTeinoyHan
MNepegHan AsnA
cnanka
g;;ru;:nauw Moaxeuok

Bopouka

funodn3

lMpoponrosatbiil Mo3r
Mnoranamyc Mocr
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Hepexasa cucrema

l

Comamuueckasn

Bezemamuenan
(asmonommnasn)

Perynupyer pabory ckejaer-
HBIX MBIII; pedJeKkchkl ocy-
MIECTBAAOTCSA OBICTPO, MOAYH-
HAKTCH COBHAHHK 4YeJIOBeKa

Perynupyer paboTy BHYTpEH-
HHUX OPraHoB; pedpieKchl Mel-
JIeHHEIE, He MOAYNHATCA CO-
3HAHWIO YeJIOBeKa

Cumnamuyecras
(rpyiHOM ¥ NOACHHWYHBIA OTHENbI CIIHHHOI'O MO3ra)

PaCIIHMpSEeT 3PAYKH;
pacmupsieT DpoOHXH

cTuMynupyeT pabory cepaia;

CY/KaeT KPOBEHOCHBIE COCY/AbI;
NOBBIIIAET KPOBAHOE AABICHUE;
pacciabiasier CTEHKH MOYEBOr0 ITy3bIps;

Hapacumnamuuecrkas
(cTBONIOBAA YACTh FOJIOBHOI'O MO3I'a M KPECTIOBBINA oTAesn
CIOHHHOIO M03ra)

TOPMO3HT paboTy cepauna;

CYIKAeT 3PAUKH;
cysaer OpoHXH

paCHIMpPHAET KPOBEHOCHBIE COCY/IbI;
MOHHIKAET KPOBAHOE JIABJIEHNE;
BBI3BIBAET COKPAIIEHNE CTEHOK MOYEBOIO IMy3bIpH;

Pegprexmopnan dyza — nyTh, KOTOPHIH IPOXOAUT HEPBHBIH HM-
IyAbC NPH peanusanuu pediexca

IIpocras pediiekTopHAs ayra
YyscTBUTEAbELIN Helipon — IlBuraTenbHBIN HEAPOH

Croxnuan pednexropran ayra
YyBeTBUTENBHBIN HEWPOH — BeTABOYHBIA HelpoH —
JlBuraresbHBIH HelIpoOH
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Buasl HepoHOB NO pYHKUKUAM

B HyscmeumenbrbLe

® [IepealoT UMIYJILCH OT opraHoB uyBeTs K ITHC
e resia nexar HA nyTH K [[HC B HepBHBIX yanax

u Bemasoyuubie

® OCYLIECTBJIAIOT CBA3L MEMKAY YYBCTBHUTEIbLHBIMH M JBHra-
TEJEHBIMH HeHDOHAMH
® TeJIa H OTPOCTKH He BhIXoaAT 3a npegpens: ITHC

Jeuzamenvrbie

e nepezgaioT uMmnysbesl or ITHC Kk MBIIIAM ¥ BHYTPEHHHM Op-
rasamM

e Tesa pacnonoxkensl B ITHC, orpocTkn — 3a ee mpejgenamMu

Xeneasl

Brewneill cexpeyuu
— (MMEeIT IIPOTOKH, BRIJEJASIOT OONBIIOE KONHYECTBO CEeKpPeTa —
CJIOHHBIE, OTOBLIE, JKeJAe3bl HeNYAKA U KHIIeUHHKA)

Crewannol cexpeyuu
 (MMeT BHENIHIOK M BHYTPEHHIOW CEKPeIM0 — IIOJMKeNyI04-
Has, nojosas)

Brympenneii cexpeyuu
— (He MMEIOT IPOTOKOB, BEIAENAIOT POPMOHEI — IMIOMH3, IHTO-
BH/IHAA JKeJesa, HaIIOYeYHNKH)

POP.KOHM — 3T0 DMOJIOrMYEeCKH AKTHBHLIE BeINEcTBA, oﬁpaaye-
Mbl€ CHeOHANHIMPOBAHHBIMMY JHejie3daMHM H OKa3blBAKIIHE CBOE
ﬂEﬁCTBHe B TEAHAX-MHINEHAX B MHKPOCKOOHYECKHX KOJH4Ye-
CTBax
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DHAOKPUHHAaR cucTema

I'unomanamyc

Bercmnit nesTp He#lpory-
MOpAJNBLHON perynsanuau.
BripabaTeiBaer BelecTeBa,
BIMAKNMe HA obpasoBanne
ropMoHOB runodusa, 1 ABsa
rOPMOHA — BA3OIPECCHH 1
OKCHUTOI[HH

T'unogus

BriceoGomkaaer BasonpeccuH
M OKCHTOIIMH; BEIpA0aThLIBA-
€T TpOIHbIe I'OPMOHBI, CTH-
MyJAupylomae Apyrue xeje-
ser: AKTT, JIT', ®CT, JITT,
MCT, CTI, TTT

Inupus

Hlumosudnas xHearesa

YuacTByer B peryasnuu
OHOpUTMOB OpraHuama, BhI-
pabaTeiBaeT MeJAaTOHHH

Hadnowexwnuxu

Brigensier TMPDOKCHH U TPH-
HOATHPOHWH (peryiasnusa
ofMeHa BellecTB, pocTa H
PasBUTHA), KaNLIHUTOHHH
(perynaunus obmena Ca u P)

BuraensoT KOPTUKOCTEPOH-
abl (perynanus ofmeHa Be-
1uiecTB) ¥ azpeHasuH (rop-
MOH cTpecca)

Iapawumoseudmbvie
HeeNeabi

Brigensior napaTropMos —
AHTATOHHCT KAJBIIHTOHUHA

Hodxenrydounan xenesa

Boijenser B KpOBOTOK I'Op-
MOHBEI, PEryJaupyoujge yr-
neBogHbId oOMen. Uncynun
TMOHMKAET KOHIEHTPAIUIO
TJIIOKO3bI B KPOBH, CIIO-
cofeTBYR €e CBA3BIBAHWIO
B TeYeHH M APYrUx opra-
HAX, & TIJIOKaroH IOBI-
maeT KOHIEHTPALHI0 TIIH0-
KO3bl B KPOBH BCJIEACTBUE
pacHIeNJIeHHA TJIMKOreHa
B Me4YeHH

ITonoaete Henesvt

Brigensior nojioBele ropmMo-
HBI (3XeHCKHEe — 3CTPOreHbl,
MYJKCKUE — aHAPOreHH),
OKa3bIBAIOIIHE 3HAYHTEIb-
HOE BJIMAHWE HA MPOIECCHI
pocTa, PagBUTHA W IOJOBO-
ro coapeBaHHd, & TAKKe pe-
ryaupyomuae GopMupoBa-
HHE BTOPHYHBIX IOJIOBBIX
IIPUBHAKOB
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Perynaumsa ¢pyHkumii opraimama

/

N

Hepenan

TI'ymopanvras

CoOBOKYIIHOCTD [IOKa3aTeNei, Koop-
OUHUPYIOUIHX paboTy OTAeNbHBIX
OpraHoOB M CHCTeM, OCYIIEeCTBJIS-
OUUX B3AMMOCBH3b MEXAY HUMH
H BCEro OpraHM3Ma C OKpPYy»Kaio-
e cpefoil 3a cyeT BOZHMKHOBE-
HHUA W Nepefladyd aJIeKTPHYeCKHux
BOJH — HEPBHBIX MMIIYJILCOB;
obecnneunBaeTcAd (QYHKIMOHMPOBA-
HHEeM HepBHOH cHCTeMbl

A

Koopaunauus pusuo-
noruveckux QyHK-
muil ¢ MOMOIbI0 GHO-
JIOTHYEeCKH AKTHBHBIX
BEIIECTB Hepe3 KHA-
KOCTH Oprafuama —
KpPOBB, JUM(py U TKAa-
HEBVIO JKHAKOCTL

® B OCHOBEe JIeHiCTBHA JeKaT ped-
JIEKCHI;

® OnicTpasi, TOUHAA;

® OKAJLIBAET OrPAHWYEHHOE HAeii-
CTBHe

® neifcTByeT uepes
KpOBb Mam Jaumdy;

e MeJJIeHHasA, MMpo-
OOJKHUTENBHAS;

® 3aTpParuBaeT BeCh
OpraHu3M

N

/

OcymiecTBaseTca coriacoBaHHas pafora cucTeM OpPraHoB
ObecneunBaeTcsa NONAEPKAHNE TOMEOCTa3a
OcymecrBigerca ¢BA3L OPraHU3Ma ¢ BHelIHei cpenoi
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5.5. AHanuaartopsl. OpraHbl 4YBCTB, UX PONb B OpraHMsme.
Crpoenue u pyHkumn. Boicwian HepBHan AesTenbHOCTb. COH,
ero 3HayeHue. Co3HaHMe, NaMATb, 3MOLMM, PeYb, MbILLNEHWE.
OcoBeHHOCTH NCUXUKA YenoBeKka

Ananrusamop — cucTema, COCTOAMAS U3 PENenTopos, MPOBOA-
WUX MyTeit H COOTBETCTBYIOMIEH 30HEI KOPHI HONBIINX TTOTYIIA-
puii

JlBurarenbHbIe M YYBCTBUTEAbHBIC 30HbI (06aacTh)
KOP&bI IOJIOBHOI'O MO3ra

Obnactb KoHTPONA LieHTpansuan 6opoina
NPOM3BONBHBIX

O6nacTb TakTUALHOM

ABUKEHUA UYBCTBMTENLHOCTH

TemenHan gona

OcHoBHOW LeHTp

NobHan gons BOCMPUATHA PEYM

JlBuratentHbiit C UCTNONbIOBAHMEM

UEHTP peun cnoa

Obnacte

CITYXQBOTO

BOCMPUATHA 3atbinovHan

AonA
Bokoras Gopo3pa OBnAcTs
IpUTENLHOTO
BOCNPUATHA
0O6nacTh CEHCOPHOM, 3PUTENBHOM Mozmeuok
N CIYXOBORM NaMATH
Creon
Bucounan pona
Peuentopei
domopeuenmopoi IIponpuopeyenmopsl
(BocnipuATHE cBeTa) (MBIIEUHOE BOCTIPUATHE)
Tepmopeyenmoput Xemopeyenmopbi
(pocipuATHE TeIa (BocipusATHE BKYCa
H Xo0JIoga) [ M 3amnaxa)
o
Mexanopeuenmopol

(BocnpusiTHe Oosm, 3BYKA,
NPHKOCHOBEHHA)
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Oprau 3penun

Yacre XapaxkrepucTuKa Dynxuua
Benounas ITpounas coegnHHA- 3ammuTa OT MexaHU4e-
obonoura TenbHaA 000N0UKA, CKMX H XUMHYECKHX

criepe/i Npo3pavyHad | NOBPeIeHMH
(poroBuma)
Cocyaucras I'ycras cers KposeHoc- | [Tnranue Tkaneit
obosouka HBIX COCY/IOB riasa
Panyxuan ConepssuT NUrMeHT IIpuparne okpackn
obosouxa raasy
3pauox Orseperme B paay:k- | Perynaumsa xonmuuec-
HOH obosouKe TBa MOCTYNAKIEro
cBeTa
CeTuaTka Buyrpennasa obonouka | Boenpusitue
I'JIA3A COAEPHUT CBETO- | CBETOBBIX
YYBCTBUTENLHEIE KJIET- | pasapaskuTesteit
KH — ¢QoTopenenTo-
pBI:
e gonboukn (gHEBHOE
3peHue);
® nagoukn (cymepeu-
HOe 3peHue)
XpyecTaaux JBOAKOBLINYKJIANA Ilpenomnenue cBeTo-
JUH3a BBIX Jyueil m (hoKy-
CHpOBaHWE WX HAa ceT-
yaTKe
Crexnosupiaoe | Banonuser sBuyTpen- | IIpoBeaenue u upe-
TeJxo HIOK MOJIOCTH IJlasa JOMJIeHHE Jy4eil

BHYTPH 1JIa38
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Crpoerne opraHa apeHus
Cxnepa

Cetuarka
Nopsewvsakbouian 3puTentHbii
cBA3Ka HepB
Xpycranuk 8
Poroesiya eHa
3pavok
PapyxHan
obonouxa Aprepus

PecHuyHan

Mbillia
UeHTtp naobpamerus
Opras cnyxa
Yacre Crpoenne DyHKIHHA
Hapy:xHoe YimHas pakoBuHA4, Ha- | Y I4BJIHBAHHE 3BYKO-
yXo PVIKHBIA CJIYXOBOI IIpo- | BBIX KojeDaHHil BO3-
xopn, OapabaHHas nepe- | Ayxa, HANPABJEHHE HUX
MOHKA K CpefHEMY YXy
Cpennree 3anonneHo BosayxoM, | Ilepepaua xonebaumii K
yXo COeJHHEHO C HOCOIJIOT- | OBAJIBHOMY OKHY BHYT-
KoM, 3 CJYXOBBIe KOC- | pEHHEro yxa, yBeamde-
TOYKH: MOJIOTOYEK, HA- | HUE CHJIbl KoJebaHuit
KOBAJBHA, CTPEMEUYKO
Buyrpensee | Yiurka (peuentopsi), | Bocupusitne 8ByROBBIX
yX0 3al0JIHEHHAsA JKUAKOoc- | KonebaHwMii, mpespane-

TBIO; €CThb TPH IOJY-
KPYKHBIX KaHaJa, /JBa
MemouKa (Kpyrabiiit u
OBAJIBHEI), BOJIOCKO-
BhI€ KJIETKH C KPHCTAJ-
JIAMH — OTOJHTAMH

HHEe UX B HEpPBHOE BO3-
OysKjeHue.

BocnopusiTue nmnojaoxke-
HHH TeJa B IIPOCTPaH-
cTBe (opraH paBHOBE-
cus) i
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Crpoenne oprasa cayxa

HapyHoe yxo | CpegHee!BryTperHee
{yo | yxo

Monotouek

Yepen
Monykpy*Hbin
KaHan
CnyxoBOW HepB
8 rONOBHON MO3F
Ynutka
OsanbHoe okHO
X Kpyrnoe okHo
Ywwaa Cnyxopoi bBapabaHHan Esctaxuesa
paKkoBWHa  KaHan  nepenoHka  Tpyba
Kananst 1 nonoctu
TexTopuansHas
BasnnApHan memGpara
memBpana
CeHcopHLie
HEAPOHbI
—

K cnyxoeomy BonocaHan
Hepey KNEeTKa

Crpoenne BecTuOyAsSipHOro anmapara

BectubynapHuii
HEpB

BectwbynapHbid
annapar Myabipek Ynutka
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Crpoenne oprana o6oHAEHA

OBoHATENbHbIA Onopwan
HEpB

AKcOH

BazansHaA

Cnusucran  KNETKa
obonouka

CeHcopHan
WetnHka Knetka

Hocornotka

Buicwan nepenan deameavrnocms (BH]I) — coBoKynHOCTE Heps-
HBIX MPOIECCOB, MPOMCXONAIINX B BBICIIMX OTAEJAX LEHTPAJIE-
HOI HEepBHOH cHcTeMbl M ODeceyHBAIOIMX OCYIecTBJIeHHe Mo-
BE/IEHIS YEJIOBEKA

Jns BeIpaboTKH YCIOBHRIX peduieKcoB HEODXOAUMO MHOIOKPAT-
HOe COBNAJleHHe BO BpeMeHH ABYX pasgpa)KuTesieil, OAHH U3 KO-
TOPLIX — 0e3ycro8Hblil, a APYrod — ycaro8Hwiit, Kax OBl BO3-
BemAaIHil 0 npepcrosmem GeaycioBHOM pasppamennu. Ilpu
3TOM YCJIOBHBIN JIOJJKEH NPEeJIIecTBOBATh DE3yC/IOBHOMY U DRITH
cnabee ero, MOCKOJBKY MMEHHO BHEIIHHE CTUMYJBI SABIAIOTCH
Hanbosee BaXkKHBIMM Uil opraHnusma. KpoMe Toro, Kopa roJios-
HOrO MO3Tra J0JKHA HAXOAHUTHCA B (DYHKIHOHANBHO AKTHBHOM
COCTOAHUH

Bpemennaa HepeHas c6A3b — COBOKYIHOCTH HeHpPOH3HOIO-
PUYEeCKHX, OMOXMMMYECKHX M YJABTPACTPYKTYPHBIX HM3MEHEHHMN
B MO3re, BOSHHKAIOIIUX B IIPOIecce COBMECTHOro AedcTBHA yc-
JIOBHOI'O ¥ Be3yCJIOBHOTO pAaBAparKHUTEeNeH.

Hunamuvecxuit cmepeomun — OTHOCHTE/IBHO YCTOMYNBEIN KOM-
IJIeKC YCAOBHBIX pedieKcoB, OCHOBAHHEIN Ha cr1ocOGHOCTH HEPB-
HOW CHCTEeMBI YeJIOBEKA TOYHO BOCIPOMBBOAHTH IOCJIE0BATEb-
HOCTBL AeHCTBHI B OTBET Ha OAMHAKOBLIE DPASADPANKUTENIN
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Pednexcoi

/’/’/—\

Besycanoenble

Yenoamsie

BposkaeHHEIE, HACTEAYVIOTCH.
YHUBEpPCAJIbHEI, XaPAKTEPHEI
A Bcex ocobeit Buzaa.
BoaHukaiT HA YPOBHE CIIHH-
HOT'O MO3Ta M CTBOJIOBOH uac-
TH TI'OJIOBHOTO.

YeToliumuBBI, COXPAHAKTCH B
TeueHHe BCel JKH3HH

IlpuobGperenHsie, He HAacIe-
AVIOTCH.

WuaauBugyanasHele.
Bo3HHKAIOT HA YPOBHE KOPAI
TOJIOBHOT'O MO3ra.
Wsmenuunssl, obpasyiores

H yracawT

e [Iumessie

e [TosoBkie

® 3amuUTHEIE

e XparareJbHbIE

o JleixaTensHEIE

¢ OpHEHTUPOBOYHEIE

e HarypaiabHble
e UcKyccTBeHHBIE

CoxpaHeHHe LEJIOCTHOCTH Op-
TAHU3MA.

ObecrreueHre PasSMHOMKEHH,
Togpepxkaane MOCTOAHCTBA
BHYTPEHHEH cpeabl
opraHuaMa.

OcHoBa 00pa3oBaHHUA YCJIOB-
HBIX pediiexcos

Obecneuenue npucnocobe-
HHUS OPraHU3Ma K YCJIOBHAM
cpeast

Topmoxenue — HEepPBHEIH MPOIECE, KOTOPhIA BRIPAMXKAETCH
B 3ajiep)kKe BO30YIKJIEHUSA B OTBET HA pasApajkeHue

/

ooy

BeaycnosHoe
(BHEIIHEE)

Yenosroe
(BHYTpEHHEE)

BanpegensHoe
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®a3bl cHa

t”//\

Medarennbtiic con Boiemputit con

® 3aMeJJIeHHEe JbIXAHHWA] * yUAlleHUE JALIXAHUHA]

® paccnabiaenue MBIIIIL; ® COKpalleHNe MBIIIIL;

* CHHJ)@{€HHe ypoBH# oOMeHa * [OBHIIIEHHEe YPOBHA o6Mme-
BEIIlECTR; HA BEIIeCcTB;

* MOHMKEHHE TeMIEepaTyphl s ycHJIeHHe cepauebueHuns;
Tena; ® DBICTPOE JABHKEHUE I'1a3;

® 3payKH CYHEeHBI; ® HAJIW4YHEe CHOBUJACHHIH;

® CHOBHJIEHHS OTCYTCTBYIOT; * [IPOACIKHTENBHOCTD

® IPONOJIKHUTENLHOCTS 10-15 mun
1-1,5 4

Con — MepHOAUYEcCKH HacTynawinee (QU3HUECKOe COCTOAHHE,
KOTOPOe XapaKTepH3yeTcs OTCYTCTBHEM peaKnuil Ha BHEIIHHE
PAa3gpajMHTeIN, CHHIKeHHeM AKTHBHOCTH (WH3MYECKHX IPOIec-
coB. CoH — NUKJIMYECKOe ABJIEHUE

3HaueHne cHa

| Boceranopiienne 0OMEHHBIX Iponeccos

— Yerpanenue HHGOPMAIHOHHBIX HATPY3OK

| | OxpaHa HEPBHLIX KJETOK OT (DYHKIMOHAILHOIO HCTOLICHHS
W paspyLIeHus

| BoccranoBnenne paborocnocofHOCTH OpraEmuaMa

Co3HaHue — TNCHXWYECKad [NeATeIbHOCTh, oODecreunmBammIan
00001IeHHOE U [eJIeHATIPABJIeHHOe OTHOILIEHHE K OKPYIKAIOIIEMY
MHDY, BbIeJIeHHE YeJ0BEKOM cedd M3 OKpPYKalollel cpeibl
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Kputepuu co3HaHua

l Cocpenoroyenue MBICIH

| ABcTpakTHOR MBIILJIEHHE

LOueHRa neilicTBuit

Oco3HaHue CBOETO «A» M
OKPYHAIOLIAX

Bocnpusrue acTeTHYeCKHX
M 9THUYECKHUX IEHHOCTeH

ITamames — crnocoDHOCTE XPAHUTE U H3BJIEKATH HH(DOPMAIUIO U3
OpeAbIAYIero ONbITa

Koauvecmseenno

Kauvecmeenno

Cencopuasn

IlocTyienne HEPBHEIX UM-
nyJbCOB OT OPraHOB YYBCTB
H 3ajepKKa Ha JOJH ce-
KYHIBL IJIs aHAJTH3a

MoropHas (Ha ABHIKEHWA)

OMOIHOHAJIBHAA
(Ha 9yBCTEA)

KD&TROBD&MGHH&H

3anoMuHaHue M COXpaHe-
HUe HH(OPMAUH Ha KOPOT-
KHii CPOK mocJie Hempozjos-
JKHTETHHOTO BOCIPHATHA

O6paspasn
(Ha cnoBa M 0OBEKTHI, HX

dopmy, pasmep, LBeT)

JlonroBpemennas

e cIyXoBad;
® 3pUTENbHAA;
® BKyCOBaf;

e oboHATENLHAS

JlnurtensHOE CcOXpaHeHHe

| | suanuit, obpasos, 3anmoMu-

HAWIIUXCA noclhae MHOIro-
KPATHOT'O HX NMOBTOPEHHA H
BOCTIpOH3BEAEHHA

JIOTHYHO-CMBICJIOBAH
(HA TeKcT, CJIOBA, MBICJIH)

® CJI0BECHAA;
® JlorHyecrasn

3Ha4yeHue namaTn

[

Ilomoraer 4yeslOBEKY OBJIAJIETh 3HAHHAMM

|

CoxpaHeHME HHIMBHAVAJILHOIO ONBITA YeJIOBEKA

I

OcnHoBa o0yueHHA He0BEKa
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3&01{1&&1 = cyﬁ'beumﬂme peaKIIHH YeJIOBEKA HA BHelIHue paa-
IPaKHTENH, CPeICTBA Mepelauy COCTOSHUA HHIAMBHAYYMA

/\

ITonoxcumenvHble OmpuyamenbHsie
® DAJIOCTB; ® cTpax;
® YIOBOJILCTBHE; ® HEHABHCTH;
® rOpAOCTh ® HEeyIOBOJbCTBHE
ITobyxpaer cy0O'BEKT K DOCTH- Haupasiensl Ha mnaberaHmne
JKeHHIO Teneit BpeIHBIX BO3AEHCTBHI

IMOUUOHAbHBLE pearkyuu

BosHHKAIOT BHE3AITHO, YHTAIOTCA HA Juue (CMex, mjiad, BOJHe-
HUe, THEB, VAOBIETBOPEHHE, 3JI0CTh, UCIYT, VIHBICHNE)

Y

IMOUUOHAALHBIE COCTMOAHUA

DopMHUPYIOT HACTPOEHHE, BOSHHUKAKT Ha 0aze aMOIHOHAJIBHBIX
peakuuii, npojoskuaTenbHEl (BO30YMKAEHME, CTPax, TpeBora,
6ons, o0uaa, nepexxuBaHiie, ropAOCTs)

-

SMOLGuOHﬂJ’!bH.bi? OMHOULEHUA

YyBeTBa, HANPABJIEHHBIE HA JHYHOCTh, 0OBEKT, NPOIECe, BO3HU-
KaloT Ha OCHOBe COCTOAHHMM (Ipy:xba, yBasKeHue, JOBepUe, PEB-
HOCTB, J1000BL, CTPACTh, Bpaxia, 3aBUCTH)

3HauyeHUe IMOouMii

HI‘p&IﬂT POJIb OIIEHKH JIEATEJBHOCTH H €€ Pe3yJbTATOB

DopMHUPYIOT ¥ U€JI0BeKa YYBCTBA, ONpPEe/IAl0IIie OTHOMEHNE
HeJIOBEKA K IpeaMeTaM W HBJIeHHAM
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KUHaMONWdOL "

BHHITMAQe0d 1900911 | (MI9HHALAHIA) I9H (urauh NNHIZHh
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go22omodn -oanodu 91000 xmuadon eru) mH,
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9HHIIMOHLO0)) -Hamogonged g
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Peys — 03BY4YEHHAHA MbICJIb, CBOHCTBEHHAA TOJBKO YeJIOBEKY

/\s

Yemuasa Hucvmennan
Obmenne Mexay JIOAbBMHA, [lepepaua uudopmanuu ¢ mo-
np# KOTOPOM HHMOPMAILLUSA MOIIIBIO HTHCEMEHHBIX 3HAKOB,
rnojaeTcs U BOCIPUHUMAETCH CHMBOJIOB
HA CHYX

Peyp cBolicTBeHHA uenoBeky bOuarogaps 2-i cHrHaJNBHONM cHcTe-
Me. 9T0 ycnoBHBIe pedieKcsl, BhIpaboTaHHBIE Ha cloBa # obo-
3HaYaeMhbleé MMM NOHATHA

Mutwnernue — npomece 0000IEeHHOro oTofpakeHHA CBOHCTB
[IpeIMETOB W SABJIEHHH, MX CBABSEH M B3AMMOOTHOIIEHWI, COBO-
KYIHOCTh PABHBIX THIIOB YMCTBEHHON AeATENBHOCTH; paccMar-
puBaeTcH Kak Beicman dopma orobpaeHus NeHCTBUTENBHOCTH.
DHUIHOJOrHYECKHM ANMAPATOM MBIIIJIEHUA ABIAETCA BOZHUKHO-
BEHHE BPEMEHHBIX CBA3€H MeXJy HemoCcpeACTBEHHBIMH M CJIO-
BECHBIMH PasApasKHTeJIIMKA C pasHooOpasHbIMH (opMaM# Hed-
TEJILHOCTH OpraHuaMa

Mpouecc meilnesus

Ananna CunTes

CpaBHeHue AbcrparupoBasue

Obobmenne

DopmMbl MbILLIEHWS

/ Y \

IloaaTue PaaMmeimnenue YMoszaxkamoueHHe
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5.6. NluuHan v obwecTBeHHan rurueHa, 3A0poBbiA 06pa3s Xu3Hu.
MpodunakTuka uHdekumoHHbix 3abonesaHnii (BUPYCHbIX,
GakTepuanbHbiX, rPUGKOBbLIX, BbI3bIBAEMbIX XUBOTHBIMK).
MNpeaynpexaeHue TpaBMaTuama, NpMeMbl OKasaHWs
nepsoit nomowm. Necuxuueckoe u Gpuanyeckoe 3[0poOBLE
yenoseka. DakTopsl 340pOBbLA (aYyTOTPEHUHr, 3aKanvBaHue,
ABvrarensHan aKTMBHOCTL). DakTopbl pucka (cTpeccsl,
rUNOAWHAMKA, NepeyToMneHue, nepeoxnaxneHune). BpeaHsie
W NoNesHsble NPUBbLIYKK. 3aBUCMMOCTL 3A0POBLA YenoBeKka or
COCTOSIHMA OKpyXalowei cpeabl. CobniogeHne caHmTapHo-
rUrueHM4YecKkMx HOpM W NpasuMn 300poBoro obpasa XusHu.
PenpogykTtueHoe 3goposbe yenoseka. Mocneacteus BnusHUN
ankorons, HUKOTUHA, HAPKOTUYECKUX BELUEeCTB Ha pas3BuTue
3apojbilua Yenosexka

NoepexaeHns oNOPHOW CUCTEMBI

e ot

Pacmascenue Buieux Ilepenom
TMOBpexAeHNe BBIXOJ CYCTABHOM HapyIieHue
CBA30K CYCTaBOB TOJIOBKH IeJIOCTHOCTH
M3 CYCTABHOM KOCTH
BIlaJHHbI
c/leJIaTh XOJIOHLHBIH TYTO BATHHYTH IIO- HAJIOKHTH IIHHY
KOMIIpece BpexJIeHHOe MEecTo
MpU3Haku npaenILHON OCaHKKH

— YMepeHHbIe M3TH0bl IO3BOHOUHHKA

”‘1 CKMMETDH‘IHO& [OJIOJKeHMe JIOONATOK

~ IIpsiMbie HOI'H, YMEpPEeHHBIH CBOJ, CTOIIBI

L MEBIIIB YIIPYTHe, JKUBOT HOATAHYT
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Ycnosusa

“"’/’/\i

Baazonpuamemaeywwue 3ampyduswowue
men.aoomoaye mennoomoayy

® UHTEHCHBHAA (PUBHUEC- ® BRICOKAS TEMIEPATypa BO3-
Kas pabora; ayxa;

® yMEpeHHAadA BJIAXKHOCTh ® BHICOKAA BJIA’KHOCTbH BO3-
BO3AYXAa; ayxa;

® YHCTAA KOMKA; ® 3arpA3HEHHAA KOMKA;

e BOJIHEHHE, CTPAX * HH3KAA TeMIIEPATYpPAa BO3AyXa

M'Mrnena koxwm

CO,ILep}!CﬁTb B UHCTOTE

YMBIBATECA BOAOM KOMHATHOM TeMIepaTyphl

A norone oxpexny

| | Hocure yno6HYI0, JETKYIO, COOTBETCTBYIOIIYIO BPEMEHHM roja

Mepeas NOMOLLB NPY KPOBOTEUYEHUSX

/ '

e

Kanunnapuom Benosznom
(MenneHHOE (3HaunTEeNEHAA
BBITeKAHHE KDPOBH CKOPOCTh
M3 paHkbl) BBITEKAHUSA KPOBH,

KPOBb HMeeT

Obpaborats pany TeMHBIN BET)

HogoM, HAJIOMKUATH

Apmepuanbrom
(kpoBb OBeT
tdorTAHOM, HMEET
anelil 1Bser)

YHACTYIO MAPJEBYIO HanoxuTs TYyryo
NOBABKY NOBABKY HUNKE
pPaHbI

Hanoxurs
Pe3HHOBLIH KIYT
BBIIIIE MECTa
paHeHUA He Bonee
ueMm Ha 2 uaca
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3abonesanus OpraHoB AbiXaHus (NO NpUYUHE)

/

Y

.-

Bupychbie BaxmepuaavHuvle Annepzuveckue
® DU ® AHI'HHA; ® OpOHXHAJBHAHA
® KOpPb o TyGepKyes; acTMa;

e nqudprepus; ® AJJIePrHYecKuil
® KOKJIIOI PHHHAT
PHHHAT dapuHrUT
3ab6onesaHus
JIADUHTHUT OpraHoB AbIXaHUs TpaxXeuT
(no nokanuaauwm)
OpoHXHUT ITHeBMOHHU S

Cocras HOPpManLHOro NUTaHUA

v

'

Oprarnyeckue

v

Bona

BEIIECTBa

Genkn

HHPEI

YIJIeBObI

MHHBPMBHHE COJIH

A J

Buramunst A, B, C, D, E

2-it saBTpak — 15%
OGeny — 40%
Vun — 20%

Pexxum nuTaHua

1-it saBTpak — 25% cyTOYHOro pamuUoHAa
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CyTo4HbIE HOPMBI
HeBoukn Mansuugn
Benkn 90 r 100 r
HKupsr 90 r 100 r
Vraesoasl 360 r 400 r
CHOPIOTHACCKRN 10 920 x]x 12 180 kIl
Bananc
HWabeiTouHOE NHTAHHE Hepocrarounoe nuTanue
O UpeHue aucrpodus

3abonesaHua MOYEBLIAENNTENBHOW CUCTEMBI

Iuenonegpum I'nomepynonegppum
BOCHAJIEHHE I[MOYEYHBIX JIO- BOCHaJeHue KJIYyDOYKOB He-
XAHOK ¢dpora

Ypempum Hucmum
BOCIIAJIEHHEe MOUYeHCIIyCKa- BOCHaJleHHe CIHU3HCTOH 000-
TEJBHOTO KaHaua JIOYKHM MOYEBOT0 Ny3hIpsA

FMrueHa movyesbIAeNMTEeNbHOR CUCTEeMbI

-| IlpaBMJIBHOE TTHTAHHE

B CBOEBPEMEHHOE JeueHne 3yDoB

- 3aKkaJuBaHWEe OPraHu3Ma

u HDHEM JIeKApCTBa TOJILKO 110 HA3HAYEHHIO Bpada

— CobawgeHue JHYHOH I'HETHEHEI

OCTOpPOYKHOCTL NIPH KOHTAKTE C AAaMHI
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Fwruena cnyxa

He uncrurs VIIH OCTPBIMH INpeaMeTaMH

-1 He ciiymaTs rpoMKyo My3sIKy

— IIpH CHIBHBIX, PE3KHX 3BYKaX OTKDHIBATL POT

- B xos0aay10 norogy HajeBaTh roJ0BHONH ybop

ITpuesluku — TUNHYHEBIE JJIS 9eJI0BEKA JeHCTBHA UIH 0CO-
DeHHOCTH I[OBEJEHHUs, KOTOPBIE CTAJIH €ro NOTPebHOCTHIO

f’//\

ITonesnvie Bpednsie
o ['UrHenuYecKne HABBIKH ¢ Kypenue
e Cobmoenne pexumMa JHA « I'pyGoers
¢ VBakeHue ¢ ANKOroJau3m
* AKKYPATHOCTh * Hapkomasua




6. SBonoumua XNBOM Npupoabl

6.1. Bun, ero kputepun. NMonynsauMs — CTPYKTypHas eavHMUA
BMOA M 3NEeMeHTapHas eauHuua ssoniouvu. Mukpossonioums.
O6Gpa3oBaHue HOBbIX BMAOB. Cnocobbl BupoobGpaaosaHna.
CoxpaHeHune mHoroo6pa3ms BUAOOB Kak OCHOB3 YCTOWYMBOCTH

Guocdeps

Bup CoBokynHOCTE 0cobeil, objagaoIux HACJIENCT-
BeHHEIM CXOJICTBOM IIPH3HAKOB, CBODOAHO CKpe-
LMBAIOLIMXCS M JAIOUIAX [JI0OA0BHTOE HOTOMCTBO,
TPHUCTOCODNIEHHBIX K OIpPeAeJeHHEIM VCJI0BHAM
JFH3HH N 3aHMMAaIHUX B IpHPOAe OonpepejieH-
HYI0 obiacTh — apean

Homsun Teorpaduuecky WIH 3KOJOrHYECKH 06ocobieH-
Has 4YacTh BHJa, 0COOM KOTOPOH HOJ BIMSAHUEM
(haxropos cpessl NpHODPENH yCTONYNBEIE OCODEH-
HOCTH, OTJIHYAIOIIHE €€ OT APYruX 4YacTeil Toro
JKe BHJa; 0co0H PasHbIX MOJBUIOB MOI'YT CBOGO-
HO CKPELIUBATLCSA B IIPUPOAE

Honynauns | I'pynna ocobeil ogHoro BUAa, cBODOAHO CKPEIH-
BAKIIUXCH MeHAY coD0il U HACENAIOIMX Onpene-
JIEHHYIO TePPUTOPHIO OTHOCHTENLHO 060C00IeHHO
OT IpPYTUX rpyun ocobeil TOro e BUAa

Kputepuu Buga

Mopdonoruyecknii (€X0ACTBO BHEIIHErO W BHYTPEHHErO CTPO-
eHunsn)

| | l'eneruuecknii (onpeaesieHHsiid Habop reHoB; uueno, dopma
7 pa3aMep XpoMocoM)

| Pusnonornyeckui (cXoACTBO B NPOTEKAHMH (DUBHOJIOTHYEC-
KHMX MPOIEccosB)

I

DKoNorNUecK il (onpeaeseHHBIE YCI0BHSA 00WTAHMS)

[

TlNeorpadmuecknit (onpesenesHklil apeas)

10 Bwosaorss nexemax n raformax
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PaaeuTue npeacrasneHunii o enge

Kapa JIugseit | Bujasl peanbHo CYIECTBYIOT.
Bujsl He namMmeHsOTCH

HA.-B. Jlamapk | B npupojse peassHO CYIECTBYIOT JHIOE IPYI-
nsl ocobeit.

Bung — Kareropus He CYIIECTBYIOUIAH, A BBe-
JIeHHAS YeJIOBEKOM.

Jioboe mMaMeHeHHE YCJIOBHH [PHBOLUT K H3-
MeHeHn ocobeil

Y. lapsusr Bujsl peansHo CYIIECTBYIOT KaK COBOKYITHOC-
TH ocobeii.
Bujibl M3MEHAOTCA BCIEACTBHAE BOJIOIHHA

JKoNoZUuYeCKAaA HUWA — IPOCTPAHCTBEHHOE M TpodHUYECKoe
MecTO BHJa B OHOreolneHo3e, KOMIIEKC €ro CBA3eil ¢ ApyrumMu
BHAAMH M TpedoBaAHHI K (HU3MYECKOIl cpeje 0OMTAHHUA.

JlBa BH/IA ¢ OMHAKOBLIMIE 9K0JIOIHYECKUMHA OTPpebHOCTAMN pas-
00IIeHE] B IPOCTPAHCTBE WJIM BO BPEMEHH, TO €CTh OHU 3AHHUMA-
10T pasHbie akojorndeckue Humu, OHM HE MOTYT CYLIECTBOBATH
B ORHOM H TOMH i€ MECTHOCTH, €CJIN UX NOTPe0HOCTH HAEHTHIHBI

ITonyaayus — CTPYKTYpPHAS eJVHHUIA BHAA W 3JeMeHTApHAS
eINHHUIA dBOJIIOIIH

obmHEoCTE
MecToodHuTaHHEe
ITPOHCX 0K e HU S
o
Cssa3un mexay
sabora opraHMamamu 3angara
0 NOTOMCTEE O[HON OT Bparos
nonynsauun

COBMECTHBIM MMOMCK HHUIIH

Bud — nenocraas u yerofiuupas cucrema. LlenocrHoeTs J0CTH-
raeTcst 000COGIEHHOCTEIO OT Apyrux Buios. HepasnomepnocTs
pasmenieHus ocobeil BHJA 110 TEPPHUTOPUM 0DECHEUUBAEST HAU-
Yyye NONVyAANMEA B NIpUpoae
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OpraHu3ame! (Mo CTeneHn U3oNALKK)

IToanocmpio u30AUPOBAHHbLE Heuszoauposanmnsie
Hanuuue reorpadpuyeckux Teppuropusa Gosee uIM MeHee
nperpaj (puibsl B PasHBIX OAHOPOXHA, TPAHUIIEI HEYETKHE
ozepax) (rpBI3YHBEI B IYCTHIHE)

Jxkonoruyeckan xapakTepucTvka nonynauumn

— Queaennoems — KoawWdecTBo ocobeil

Iaomuoems nonyasyuu — vueno ocobeil Ha eIUHHUILY IJI0IAa-
a4 uiau obbeMa

| | | Buomacea — macca ocobeil MONyNANME HA eMHHILY ILIOMIA-
| oY WIH obbemMa

Poscdaemocms — uuciio ocobeil, KOTOPOe POMKAAETCH 38 eiU-
HUILY BpeMeHH

CmepmHoemb — wonudecTBO ocobeli, koropoe rubHeT 3a eau-
HUIY BpeMeHH

CrpyKkrypa nonynsauvm

— ITonosass — cooTHOLIEHWEe ocobel pasHLIX [10JIOB

— Boapacmuasa — peneHune ocobeil 10 BOBPACTHRIM I'DYIIAM

ITpocmpancmeennas — pacupejenesue ocobeit nonyaanun
10 TePPATOPHH; MOKeT ObITh PABHOMEDHBIM MJIM HepaABHOMED-
—{ aeiM. [IpoeTpaHCTBeHHAA CTPYKTYPA MONYJAANUH HOCHT [PHU-
CIIOCOBHTENIBHBIN XapakTep, TAK KaK MPeAOoCTABIAET BOZMOK-
HOCTBH IOJIHEe HCIOJb30BATh PeCypPehl cpeinl obuTanus

Amoaozuveckas — B3AMNMOCBASHA MEMKAY 0COBAMH, KOTOpLIE
TNPOABJIAIOTCA B MOBEASHUH
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Monynsauuun (No xapakTepy UCNoONb30BaHWA TEPPUTOPUN)

| | ocedabie — pnuTeNbHOE BPeMS 3AHMMAIOT OAHY M TY JKe Tep-
PHTOPHIO

KOYe8ble — HERAJeKO NepeMeniaioTcs B MOMCKAX KopMa W BO
- BpeMsa 3WMOBKH (3T0 criocob naberanmusi HeGJIATONPUATHBIX yC-
JIOBHH U AYYIIEro NpUcnocobieHus K Ce30HHBLIM ABJISHUAM)

| | Muzpupyrowie — 3aKOHOMepHas CMeHA MecTOOOMTaHMA MO OI-
pefieJIeHHBIM MapIipyTam

CnocoBbl XXM3HW OPraHM3mMoB

[o;mnoqamﬁ I rpynnoBoit (KOJOHMH, Ta-
OVHBI, CTAH)

ceMeifHEIi (COBMECTHOE Mpo-

JKUBAHHWE JIeTeH W pOojHTe- KOJIOHHH (IpyNIOBEIE MOCEe-
Jeit) JIeHHA)

v v

CoBmecTHOE CYIECTBOBAHME OPraHM3MOB JA€T BOIMOMHOCTH
Jiydine npucnocabiuBaThCA K VCIOBHAM CYIIECTBOBAHUSA, 3a-
IIMTE OT BPAroB, HCIOJAb30BAHUIO KOPMOBBEIX PECypCcOB, PA3MHO-
KEHHI0, 00YYEeHHIO MOJIOZBIX MKHBOTHBIX

YucneEHOCTh MONYNANNH, €€ IJOTHOCTH
MOI'yT HnepHojaH4YeCKHM M Henepmozude-
CKH HM3MEHATHCA MO/ BJAHAHUEM pPAa3HO-
obpasueix (arxropos. Taxkue kKouebanus
YHCJAEHHOCTH IONYJIANHMM HA3LIBAKOTCA
NONYJAALHOHHBIMH BOJIHAMH, HJIH 4BOJ-
HAMH JKM3HH»., IJTO NOHATHE BBEJ pyc-
cknit 6uosor C. C. YerBepukon

C. C. Yemaepukos
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Bonusi

4//’\

CezoHHbLe

Hecesonnbvie

® 0cOBGEHHOCTH JKHBHEHHBIX
[IHUKJIOB;

® Ce30HHAA CMEHA KJIHMATH-
4ecKuX (hpaKkTopoB

® HeZOCTATOK KOpMa;
® CHJIBHBIE MOPO3EI, 3ACYX4;
e CTHXHIHEIE OecTBHA

3a cuer gpeiia reHos

«BOJHEI JKN3HM» MOIYT PE3KO M3MEHHTH reHO(GOHJ MOMYIAILHN

M[HCPO.?GOJHOHM — COBORKYIHOCTH 3BOJIIIMOHHBIX ITPOIECCOB,
IIPOHUCXONAINNX B NOOYVIAAILMNAX OJHOTO BHIA B BeIYyHLIHX K €ro

H3MEHEHUIO
JileMeHTApHAA | HONYJIALHA Ocobn nonyiasalnue reHeTH-
9BOJIIOLHOHHASA 4eCKH HEpPABHOIEHHEI; IONY-
eHHHIA JAIHA CYILHIECTBYET AJIHUTENb-
Hbli MPOMEKYTOK BpeMEeHN

OneMeHTapHOE | MyTAIMH HMamenenue remodonga momy-
9BOJIOIMOHHOE JHIHA

SAIBJIEHNE

D/leMeHTapHBIE 3BOJIOIMOHHEIE (DaKTOPHI:

HeHaIpas- oy - Konebanue YMCIEHHOCTH 0CO-
JIGHHOTO LMOHHbBIE Oelt B MONyJsiiiuu
xapakTepa BOJIHBI
HMBOALAA IIperpans! kK cBODOZHOMY CKpe-
IIUBAHHIO ocobeil
apeid renos | Mamenenue uyacToT BeTpedae-
MOCTH aJjiesieil B NOMyIAILHH
HAIPABJIEHHO- | eCTeCTBEH- Ilpomecc BbIKHBAHHA Opra-
ro xapaxkrepa | HeIil orbop HHBMOB C I[OJIE3HLIMA [IPH-

aHakaMu u rubenm opraHus-
MOB C BPEIHBIMHM IPU3HAKAMH
B AAHHEIX VCJIOBHAX CPebl
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BAHHIO BHIOB

Budoobpasoseanue — HaupaBnAeMbli ECTECTBEHHBIM 0TOOpOM
IpoIece MCTOPHMYECKHX mnpeobpaszoBaHmii, Beaymmid K obpaso-

Bupoobpasosanue
Annonampuveckoe Cumnampureckoe
(reorpacguyeckoe) (6nosioruueckroe)

Paciuupenne apeana BHJIA
B Pe3yJbTATE PACCEJIeHUSA TO0-
nyasnuii ocobeit B HOBBIE V-
JIOBHA CYNIECTBOBAHHUSA

IIpucnocobierne K pas3HbIM
9KOJMOTHYECKUM  YCJIOBUAM
B [Ipefiesax OJHOro apeana

Paccenenne Ha HOBBIX TeppH-
TOPUAX

Y

OcBoeHHE HOBBIX 9KOJOTH-
YeCKHX HHIO B npenejsax cra-
poro apeana

leorpaduueckas W3OAALNA
MEKAY HOMYJIAIMAMHA

Y

Y

Or6op B HOBBIX VCIOBHAX
cpesbl

Orfop B HOBEIX YCJIOBHSX
cpeasl

Y

I Buonornueckas H30MAIIMA

| IBnoaormecRaa M30JIAINA ‘

I BosENKHOBEHHE IOJABHAOB

I I BosEuKHOBEeHHE IONBHIOB ’

A

BosHMKHOBEHHEe HOBBIX BH-
OB

Bo3sEMKHOBEHME HOBBIX BH-
OB

Buoaozuyeckan U3oaAyuA NpuBOAHT K M3MEHEHHMI0 KOJHYecT-
B4 XpPOMOCOM, pasnauuyuio B Habope reHos, yrpare crocobHocTH
K CKPeIIHBaAHHIO, oﬁpaaonanmo NJAOAOBHTOIO mMOoTOMCTBA
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6.2. PazBuTne 3BONIOUMOHHbLIX Wael. 3HavyeHue 3BONIOLUMOHHOW
Teopmu Y. [apeuna. Baaumocea3bs ABMXYLMX CAn
asonouun. Popmel ecrecTteeHHoro otbopa, emabl Gopbbbi
3a cyuwecTBoBaHue. CMHTETUYECKan Teopus 3BOMIOLUN.
SnemeHTapHbie dakTopel ssonoumn. Uccnegosanus
C. C. Yersepuxkoea. Ponb 3BONIOUWOHHON Teopuwn
B GOpMMPOBAHWHM COBpPEeMEHHONW eCcTecTBeHHOHAay4YHOM
KapTUHbI Mupa

SeonounoHHan Teopus X.-B. lamapka

IonomuTebHBIC YEPTHI Sabayxmennn Jlamapka
Teopun Jlamapka 1. IlenecoobpasHocTs H3MEHe-
1. YcraHOBJIEHO POACTBO MEXHK- HHI1.
IV BHAAMH, 2. BHyTpeHHee cTpeMJIeHHE K
2. IlpusHaHa 3BOMIOIHA nporpeccy, HnpeAloJiaraw-

1I[ee poab «TBOPIAs.
3. Hacnegosanue OGuaronpu-
ATHBIX TIPH3HAKOB

OCHOBHbBIE NONOXKEHUS 3BONIOUMOHHOMO yyeHusa Y. DapeuHa

IBOJIOIHOHUPYIOT HE OT/AENBHEIE 0c00HM, a BHIBI M MOIYJA-
oK :

BHJ.[&I B npupojae BenyT ﬁopbﬁy 34 CyllecTBOBAHYWE C YCJIIOBHUA-
MU cpefbl OOHTAHHA U MexRAY coboi

Boprba 3a cymniecTBOBAHHE M €CTECTBEHHBIH OTOOpP HA OCHO-
 Be HACJNEACTBEHHOH M3MEHUYMBOCTH — OCHOBHBIE [ABHIKYIIHE
CHJIBI 3BOJIOIHHA

PeaynbraTamu 60ps0bI 34 CYLIECTBOBAHHE M €CTECTBEHHOIO OT-

Oopa sBnH0OTCA:

® IpUCNOco0IeHHOCTE OPraHW3Ma K YCJIOBHSAM cpeibl o6uTa-
HUA;

® TUBepreHnusA (pasBuTHEe OT 06IIET0 MpeaKa HeCKOJBKHX H0-
YEePHHX BHAOB);

® [IPOTPeCcCHBHAA 3BOJIONMA (YCIOKHEHHE H YCOBEPIIEHCTBO-
BAHHE BHAOB)
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Bopkba 3a cywecTsosanme
(BCe BHYTPHBHIOBBIE W MEMBUIOBEIC OTHOIICHHUSA, a TAKIKE
B3AMMOOTHOLIEHUA OPraHUZMOB ¢ GAKTOPAMH CpPeikl)

Dopmsl
eJIeHH Ipuunns: 3nauenne
Gopsoai Onpepenenne pu
Buayrpuengo- | Cocrasanue Habprrounans | Cayxut co-
BaA Mexay oco- HHCJIEHHOCTS. XpaHeHHID
Osamu opgHoro | Orpanuues- TOIYJIALLH I
BHAA HOCTB HOpH- n BRJA
Mesxeuaosas | Mesmxay oco- | POAHBIX pe- CriocobeTsyer
f6sMn paspeix | CYPCOB HCIIONB30BA-
BHIOB HUIO OTHOTO
BUIA APYTHM
Bopsba ¢ He- | Memxnay opra- | Hebnaronpu- | OBocrpser
buaronpusT- HU3MAMHA B ATHRIE VCIIO- BHYTPHUBUHAO-
HBIMHA YCJIO- cpenoit BUA BYIO DOPLOY
BHAMH CPEJbI
Bopsba 3a cymecrsopanne »  Herecrsennstii orbop

Ecmeemeennoiit ombop — 910 BRIKHBAHHE H OCTABJIEHHE IO-
ToMcTBa Haubdonee npucnocobaeHHLEIMA 0cobaMu U rubenp HaM-
Mernee mnpucnocobienubix. CymHocTs ecrecTBeHHOro orbopa
sakJouaercd B AuddepeHINpoBAHHOM (HecyuaifHOM) coxpaHe-
HHUA B NONYJALNH ONPEAeJeHHBIX NeHOTUIIOB W H3bUpaTeIbHOM
HX YUY4CTUH B Nepeade reHoB CIeAyI0IeMy ITOKOJIeHTIO

Peaynbtartel ecTecTreeHHoro orbopa

—| Muoroobpasue BU0B (TBOPUECKHN XapaKTep)

|| ITpucrniocobnenne BUAOB K YCIOBHAM Cpelsl (HANpaBIEHHLIN
xapaxkrep)

“{ Ilossmenue OpraHu3anuy 1 yCJI0HeHHEe JKHUBBIX CYIIECTB
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®opmel ecTecTeeHHoro otbopa
/ 3 \
A BuKymuit Crabunuanpyronnii JuapynTHBHEBII

NpH H3MEeHeHHH
YCIOBHH Cpefbl

B NOCTOAHHBIX YC-
JIOBHAX Cpelhkl

B M3AMEHHAIOMIHXCHA
YCIOBHSX CPEbI

B 10JIb3Y 0CO-
Beit, mmMemwmUX
OTKJIOHEHUHA OT

OPOTHEB ocobeit
C OTKJIOHEHUHAMM
OT cpeaHeil HOPMbI

B 110JL3Y ocobeil

¢ KpaHHMH OTKJIO-
HEeHHUSMH OT CpeaHei

CpeJHEeil HOpMbI | | IpH3HAKA HOPMBEI IPU3HAKA
Ny Crabunuanpyowmi NwapyntusHbii
a [+]
— 8
— ; —» -
o N o N
3| —4 N

HACEKOMBIX
K AJ0XHMH-
Karam;

* [IOABJIEHHE
TEMHO-0KPa-
HmIeHHbIX Oa-
Oouer nsue-
HMILL

MbI€ IIBETKH COOT-
BETCTBYIOT pasme-
paM HaceKOMBIX;
APYCHOCTH pacTe-
HHIT;

rubesnb BOpoOLeB
¢ GonpmEM B Ma-
JIBIM pasMepoM
KPBLIBEB BO Bpe-
M#a Oypn

o N o N o N
1l 2 A 1 A
13 [}
| i /\ |
DeHoTMIMUYeckui DeHOTHNMYLCKIA DeHoTUNMUECKHA
NpU3HaK NPU3HaK NpuaHaK
Ipumepsnt
L YCTDI‘:I"-{H‘BDCTB HACEKOMOOIIbLIIAE- ® COXpaHeHnue Ha oCc-

TPOBAaX HACEKOMBIX
0e3a KpBLILEB HJIH
¢ XOpOollo pasBu-
TEIMH KPBIIBAMHE;
B CMEITAHHOM JIecy
Ha cocHaxX Ipeob-
aagawT Oabouxn
¢ TEeMHOH OKpac-
KOH KPBIJIBEB, & HA
depesax — co cBerT-
noit
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Huorza raxkxe oTAeIbHO PACCMATPHBAKOT ecmalunusupyoujull
om@op, KOTOPEII COXpPAaHAET MYTAIUY, NPUBOAAIIHE K IINPOKO-
MYy pasHoo0pasnio Kaxkoro-iubo npH3HAKA.

B npupose Hu opHa u3 Gopm ecrecTBeHHOro 0THOpA HE CYIIecT-
ByeT B YHCTOM BHJE, 4 HAODOpPOT, HMEKTCA pPazHooOpasHble HX
KOMOMHAIINH, ¥ 10 Mepe H3MEeHEeHUH YCJOBHI cpe/ibl HA IIePBhIii
IJIaH BBEIXOAWUT TO OAHA, TO Apyrasa U3 HAX

EctecteexHsiil oTHop
HHIWBHAYAJIbHBIH IrpynnoBoit MOJOBOH

Dopmbl 3BOAOUNK

Hueepzenyus — pacxokAeHWe NPUIHAKOB OPraHM3MOB B XOJe
| | 9BOJIIONMH PABIHYHAIX IPYIN OPraHX3MOB, BOHHKIINX OT 06-
niero npeaka. Takwe Ipynmnel XapakTepuaylTCA HATHYHAEM 20-
MOJIOZUNHBLX OP2AHOG

® pasHbple KJIOBLI V KJIeCTa-eJJOBHKA H KJeCTaA-COCHOBHKA

Koneepzenyus — He3aBHCHMMOe PasBUTHE B IIPOLECCE 3BOJIO-
MW CXOJHBIX NMPHU3HAKOB Y PAa3HBLIX I'DYNI OPraHM3MOB, Cy-
| HIECTBYIOIIAX B OAMHAKOBBIX VYCJOBHAX. JTO CXOACTBO Orpa-
HHYMBAETCHA OpPraHaMH, CBASAHHBIMH C OAHUMH H TEMH JKe
tharTOpaMu cpefbl — QHAROZUYHBIMU OPZAHAMU

® KpbLabs Habouex m JeTyumx MbImIest;
® KOMIOUKH KaKTyca u GOAPBLIIIHAKA

g Ilapanneau3m — He3aBUCHMOE DASBUTHE CXOAHBIX NPU3HAKOB
B 9BOJOIUH DJIH3KOPOACTBEHHBIX IPYIII OPraHU3MOR

® JIaCThI Yy KHTOOﬁpBSHle H JJACTOHOI'MX

T'omonozunrbie opzanbl — OPrasbl, AMEOIINE eHHOE TPOUCKOK-
geHue W obIMil IIAH CTPOEHHA, HO BHITIOJMHAIONIINE DABJINYHBIE
GyHKIHE (KOHEYHOCTH 4eNOBeKa, JAIVIIKH, JeTydeil MbIIH,
aenbduHa W JIOmMAaaNA; KOPHEBHINA, KAYOHH, JYKOBHIILI I'OMOJIO-
rauHbl crebio). Cryxar JOKa3aTeIbCTBOM JAHBEPreHIInH
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AHanozuuHble Op2aHbl — OPTraHBI, HMEIOL[Ae DA3JIHYHOE TPOHC-
X0 AeHHNE | CTPOSHUE, HO BEIMOJIHAIOIINE OIMHAKOBbIe DYHKIIMH
Yy OPraHM3MOB PasJIHYHBIX Ipyni (yeuku ropoxa (amer) — yeu-
Kn semMaaHEuKH (mober); KpeLIO OTHUB — KpbLIo Gafouxum —
KpBIJIO JeTyueit Muimum; abpsl paka — xabpwt peiber). Joxa-
3LIBAIOT KOHBEPreHTHLIM XaPAKTED 2BOJIONHH

Pydumenmsv. — OpPraHbl, YTPATHBIINE MEePBOHAYAILHOE B3HA-
YyeHHEe W MOCTENeHHO HcYe3amue B (QUIOreHeTHUECKOM pAAY
(Tperse BEKO, MHOIOCOCKOBOCTh ¥ ANIEeHAMKC ¥ YeJI0oBeKa; Taso-
BRIE KOCTH KHTA; DepuoBafd KOCTh Y MTHI(; KpaeBkle [BETKH MOJ-
COJIHEUHHUKA He HMEKT ThIUHHOK W IeCTHKOB)

Amaeusm — NPU3HAK, HMEBIIHHCHA ¥ OTHAJICHHBIX PEJKOB, HO
OTCYTCTBYET y Beex ocobeil JaHHOrO BHAA U NPOSIBUBIIMICH Y
eIMHCTBEHHOTO MPEeACTABATENA BUJAa (XBOCTATOCTH YeJOBEKa,
BOJIOCATOCTE JIMILA YeJI0BeKa, 3ebpoobpasHas oKpacka Kepedar)

OCHOBOMNONOXHUKWA CUHTETUYECKOA TEOPUM IBOTIOLUNK

1. Yersepuxos C. C. ® yyeHHe O NONVIAIHK

(1880-1959) ® TEPMUH «BOJIHEl *KH3HH»

2. Xoapeitn . ® reHEeTHKO-MaTeMaTH4YeCKHe MeTObI
(1892-1964) ® QUEHKH COCTOAHUS MONMYJNAIIUH

3. Paiir C. e npeiid reEoB — GaKTOp SBONIOLHA

(1889-1982)
4, Nobpxanckuit @, I'. | e« yaydyeHHe MyTamui, MyTareHesa

(1900-1981) ® TEPMHH «MHKDO3BOJIIOILHSA»
5, IlImansrayzes M. U. | o dopmel orbopa (asuxyiimii, cradbu-
(1884-1963) UBUPYIOIHH)
® ABTOD Y4YeHHUSH O ABHKVIITHX cHIax
BBOJIIOILHH
6. Cesepmos A. M., ¢ DuosIorHYecKHil 1porpece, perpecc;
(1866-1936) ® IIyTH 2BOTOIMH (apoMopdos, HIuo-

afanTanusg, gereHepanus);
¢ COBpEMeHHAaf CPaBHHUTE/IbLHAd aHa-

TOMUA

7. Cumncon JI. e TEMII 3BOJIIDIIMH 3aBHCHT OT CKOPO-
(1902-1984) CTH CMEHBI YCIOBHH Cpefikl;

8. Maiip E. ® GHONOrMYEecKana KOHUENIHI BUIA

(1904)
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Cunmemuveckas meopusr aeonwyuu (CTI) — aro kommuexc
npeACcTaBIeHNiT 00 9BOJIOIHOHHOM MpoIecce, KOTOPLIH OCHOBLI-
BAETCA HA COEAMHEHHH JBOMIOIHOHHOHK Teopun [lapsusua ¢ rese-
THKOH monyasmuil, npeacrasiesnn o myranuax. (OcHoBHEIE 1O-
noxenua CTO oswin paspaboransl B 20—50-x rr. XX Beka.)

D/leMEeHTAPHBIM MAaTepPUAJIOM JBOJIIOLUKM SABJIAETCH HacHes-
| CTBEHHAA HOMEHYUBOCThL (MyTalMOHHAaA B KoMOHHATHBHAA)
y ocobeit monyasamum

DeMeHTADHOH eJAWHWIEH JBOJIONUH SBJIAETCA TONYJALNA,
B KOTOPOH IPOMCXOAAT BCE 3BOJIOINHOHHEIE H3MEHEHHU A

DJleMeHTaPHOe 3BOJIIOIHOHHOE FBJIeHHE — 3TO M3MEHeHHe re-
HETHYECKON CTPYKTYPH! HOIYJISINHA

dneMeHTapHEIe (DAKTOPEI SBOJIOIAH — Apeii() reHOB, BOJHBI
| #KH3HH, IIOTOK N'eHOB — MMEIOT HeHANpAaBJIeHHBIH, cayuaiHblif
xXapakTep

EAMHCTBEHHBIM HANPABJICHHBIM (PAKTOPOM 3BOJIOIMH ABJIAET-
A eCTeCTBEHHBIH 0TOOD, KOTOPBLIH HOCHT TBOPYECKHI Xapak-
Tep. EcrecrBenusiit orbop OriBaeT cTabMIM3MPYIONAM, JIBH-
JKYIIMM 1 pasphIBAIONIMM (JAM3PYITHBHEIM)

OBOIOIIAA UMEEeT AMBEPreHTHRIN XapakTep, TO eCTh OJHH TAK-
COH MOMET JaTh HA4YaJ0 HEeCKOJbKHM HOBBIM TAKCOHAaM, TOT-
18 KaK KAsKABIM BHJ MMeeT TOJbKO OJHOro mpejaka (Bup, Io-
MYJIAILHIO)

OBOJIIOIMA MMeeT MOCTeNeHHBIH M IPOAC/KHTEeIbHEIN Xapak-
Tep. BupoobpasoBaHue Kak 3TAN 3BOJIOIHOHHONO MIPOIECCA
ABAfAETCA IOCJeA0BATENLHON CMEHOM OJHOM MONyAALMM Yepe-
JIOM IPYrUX BPEMEHHBIX MONYJIALMNA

Paanuualor aBa BUAA 9BOJIOIMHOHHOIO MpOLECCa: MHKPOIBO-
JIONAA W MaKpO3BOMOIHA. MaKpoaBOMWOINA HE HUMeeT CBO-
X 0CODBIX MEXAHM3MOB M OCYILECTBJSETCHA TOJBKO Onarogapsa
MHKDOIBOJIOIHOHHEIM MEXaHU3MaM
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Jliobas cucTemMaTHYecKadA TPYNNa MOMeT WJIH HpOIBeTaTh
(bmonornueckMii mporpecc), MJW BRIMMpAThL (OHMoJOTHYECKMit
perpecc). BuoJsiorudeckuil nporpece aocruraerca Ouarogaps
M3MEHEeHHAM B CTPOEHMHM OPraHM3MOB: apomopdosaM, HIHO-
aganTanuaM uian obuleil JereHepanuu

OCHDBHHMH 3HROHOMEDHOCTHMH ABOJTHOIIHHA ABJAKTCH ee HE‘Dﬁ-
paTHMBIH XapaxTep, MPOrpPeccUBHOE YCI0KHEeHue (PopM Hu3-
— HW M pasBUTHE NPUCIOCOBIEHHOCTH BHAOB K cpefie oOHTAHUA.
BumecTe ¢ TeM 3BOJIONUA He MMeeT KOHEUHOH IeJH, TO ecThb
aTOT NPOLlecC HeHAIPABIEHHBIH

HecMoTps HA TO YTO PBOJIOIMOHHAS TEOPHUS 34 MPOIIeAIINe Je-
caTAleTHsa oboraTHiach JAHHEIMH CME)XHBIX HAVK — TeHeTH-
KH, ceJIeKIHM U JIp., BCe e OHA He YYHThIBaAeT IeJIoro psajaa
ACTeKTOB, HAPUMED, HATIPABAGHHOIO M3MEHEHUS HACJe[CTBeH-
HOI'O MaTepuasa, mosToMy B OYAVILEM BO3MOMKHO CO3JaHHE HO-
Beiiieil KOHIENIINY ABOTIONUA, KOTOPAA 3aMEHUT CHHTeTHUeC-
KYIO TEOPHIO

6.3. JokazaTenscTea 3BOMNIOUUM XWBOW npupoasbl. Peaynstathl
asonouuK: npucnocobneHHocTs OPraHn3mMoB K cpege
oburanma, mHoroobpasne supos

HOokasatenscrea 9BONIOLMK XXUBOTHOro Mupa

ITanreonmonozuvecKue — HAXOAKH MCKONAEMBIX BBIMEpPIIHX
JKMBOTHBEIX, B TOM 4HCJe MPOMEXKYTOUYHBIX (POpM — OpraEms-
MOB, 006/a7al0MUX NPH3HAKAMM HECKOJBKHX COBDPEMEHHBIX
IPYII KABOTHBIX

1. UckonaeMule OCTAHKH,

Msarkue TEaHM IOrUONIAX OpPraHusMOB He COXPAHHAKTCHA LOJT0.
Teepabie OCTAHKHM MOTYT M3BECTKOBATHCA WMJM IPONHTHIBATHCH
KpeMHe3eMOM
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2, Hckonaemsble nmepexofHsle (pOPMBI — OpPraHM3MEI, KOTOPLIE
COYETAIOT NPHUIHAKH BbICOKOOPraHM30BAHHBIX M HHU3KOOpraHM-
B0BAHHBIX KJIACCOB OPraHM3MOB

3BepoayOsnii guep

/ \

Ipecmbikawwuecs Maexonumanwue
® BHeLIHWIT 00JINK; ® CTpOEHHE Yepena, MO3BO-
® KOHEYHOCTH 0 Hokam Ty- HOYHHEKA, KOHB‘!HDCTeﬁ;
JIOBHIIA e neneHHe 3y0OB HaA KJBIKH,

KOpeHHbIe, peslibl

ApxeonTepukc
Ipecmbicawwuecs IHmuuwt
e Hajguumne 3ybos; ® HAJIMYUE [IEPHEB;
¢ Opiomusie pebpa; ® HAIUYHE KPBUILER;
® QJIMHHEIN XBOCT M3 MO3BOH- * CXOJCTBO CTPOEHHMSA 3aLHHX
KOB; KOHEYHOCTeH ¢ IeBKOii;
® MAJBIOBI ¢ KOITAMHE; ® BHeIIHEe CXOJACTBO

® OTCYTCTBHE KHJIIA;
e KocTH De3 BO3AYXOHOCHBIX

noJiocrei
Iennodurs:
Bodopocau Haszemuvle pacmenus
® HET OPraHoB, TEJO — CJioe- * crTefesb ¢ YelmyiKaMn
BHIILE * KOKHIA C YCTBUILAME
® He UMEIOT TKaHel ® KOPHEBHILE C PHAOHAAMHU

® TipoBOAALLIMEe, IOKPOBHBbIE,
MeXaHHYeCKHe TKaHH
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HA OOIIHOCTH NMPOUCXOMKIACHUA

Cpaenummbno-anamomuuecxue — CpPaBHeHHEe CTPOeHHs opra-
HH3MOB PAa3IMYHBIX I'PYIIII — OHH MMeKT CXOIACTBO, OCHOBAHHOE

1. O6muit niag CTPOCHUA MO3ZBOHOUHBIX OPraHU3MOB:
e BYCTOPOHHSAA CHMMETDHA;

® CXOJHBIE TIOJOCTH Tena;

® HAJIMYNE CKeJIeTa;

® CXO/IHOE CTPOeHHe HePBHOI CHCTEMBI.

2. Hajnuume roMoJOrMYHBIX W AHAJOTMYHBIX OPTaHOB.

3. Hanuume pyauMMeHTOB 1 aTaBU3MOB.
4. Hammuue nepexoaHuIx dopm

HbIX HA DAHHHX CTAJAHAX OYE€HBb [IOXOMKH JAPYT HA Ipyra

/ PhIGHI
Jdamumepus
| semmoozmsre
KOJIbUaThle YepBH
oHUXogopa
YIeHUCTOHOTHE
NIpecMBIKalIiuecs
YmrKoHoc
MJIEKOIIHTAKIIIHE
AMOpuoLOZULeCKUe — 3APOABLIIIY BCEeX IO03BOHOYHLIX MKHBOT-

1. CxoxcerBo sapoabiiieil MO3BOHOYHBIX HMBOTHBIX:
s (hopma Tesia;

® HAJIHYME XOPAbI, XBOCTA;

® 3AYATKH KOHEYHOCTeMH;

® ;Ka0epHBIe KAPMAHBI;

® OJIMH KPYyr KpoBooOpamjeans.

2. Pacxoienue MPUBHAKOR 3apOJbIIIedt:

HbIX BHJIOB 0oc/1abDeBaT;
® cHayaJia NOABJAKTCA NPUSHAKH poja, a 3aTeM BHIA

® 110 Mepe PAsBUTHs YEPTHI CXOACTBA MEKAY 3apoALIIIaMH pas-
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Buozenemuneckuit saxon I'exkens— Mwanepa: rampasa ocobb
B HHAMBUAVAJILHOM PA3BATHH KPATKO M CXKATO MOBTOPSAET HCTO-
PMIO PA3BUTHA CBOEro BHAA., JTOT 3aKOH YCTAHABIMBAET COOTHO-
IIEHHE MeXXAY OHTOTeHe30M (Ipolece HHAUBHAYVAILHOTO PasBH-
THH OopraEuama) U puaoresesom. PusioreHes — ueropuveckoe
pasBUTHE OPraHMYECKOro MHpa, €ro THIOB, KJIACCOB, OTPALOB,
ceMeiicTB, POJOB B BHAOB. PUIIOTeHETHYECKHH PAN — pPHI HC-
Konaembix (opM, mocaefoBaTeNIEHO CBA3AHHBIX Mexay coboi
B IPOILECCe IBOIIONMM Kak ODMIMMM, TAK H YACTHBIMH YepTra-
MU CTPOEHHA

HOBTOPEHHE
OHTOI'EHE3 P » @OUJIOTEHE3
aurora OIHORJIETOYHbIE OPraHM3Mbl
Gnac'ryna KOJIOHHAJIBHBIE OPIraHH3MbI
racTpyia KHIIEeYHOIOJOCTHRIE
dusuosioruuecKue

OcoferHOCTH pasMHOMKEHUA
npHenocodbieHus

[ [

Ananrauus

Y Y

Mopdonoruueckne
pd OcofenHOCTH MOBEIEHAH
npucrocodIeHn
—  IToxpoBuTEJIBCTBEHHAS — 3amMupanue
oKpacka
~L 3aboTa 0 noToMcTBE
= Mumukpus
— ¥Yrpoxamas 1mosa
- ITpenocreperawmas
Qupacka L] BanacaHne KopMma
— Mackuposka
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Mumukpus — Tnofpakanne OJHUX OPraHM3MOB APYIMM IO OK-
packe u ¢opme. Yale Bcero HesallMIIEHHLIN OPraEUaM MOApa-
WALT ANOBUTOMY WM HechenoOHOMY, UTO CIOCOGCTBYET BRIZKH-
BaHWIO BUAa B Oopsbe sa cyliecTBOBaHMe

6.4. Makpossomouus. Hanpaesnexdus ¥ NyTu 3BONIOUMK
(A. H. Ceeepuoe, U. U. WUmansraysen). Buonoruyecknii
nporpecc u perpecc, apomopdo3, uavoananTaums,
perenepauns. Mpuuueel Guonoruyeckoro nporpecca
u perpecca. MMnoreasl BOSHUKHOBEHUNA XU3HW Ha 3emne.
OcHoBHbie apomopd 03kl B 3IBONIOLAN PACTEHUR U KUBOTHbIX.
YecnoxHeHue XUBbIX OpraHnamos Ha 3emne B npouecce
3BONIOLUM

Maxpossoawyus — COBOKYIHOCTH 2BOJIOIMOHHBIX IPOIECCOB,
KOTOPbIE NMPUBOAAT K 00padoBaHHI0 HAJABHOBLIX CHCTEMATHYEC-
KUX Kareropuit (pojpoe, cemeiicTB, THUIOB, oTAenor). PeansHo
B NIPHpOJEe CYLIECTBYIOT TOJNBKO BHABI, HAXBHAOBBLIE KATErOPHH
BBEJIEHEl VYEHBIMHA [JIA UX CHCTeMATHBALNH

OcHOBHBIE MYTH 9BOJIIOLHH

(). G
[ | | e s

Ilepesi ¢ }Mex.

MOJIOYHEIE

JHelJle3bl

¢ AMHUOTHYECKOE

$lerkue whan
+ Koctn
$Uemoctu

O6muit npeaok
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n «0HoNoruuecKHil perpeces

Ha ocHOBaHMN H3YYEHUA 3AKOHOMEPHOCTEH HCTOPHYECKOT0 PABBH-
THA XHUBOTHRIX pycckuM soosnorom A. H. Cesepuoseim B 20-x rr.
XX B. OblIH paspaboTaHbl MOHATHA «0HONOIHYECKHII Iporpeccs

A. H. Cesepyos

H. H. Il maaveaysen

Hanpasneuns sasonouum

-

G

R T

Buonozuveckuit npozpece —
9TO YyBeJIMUEHHEe YHCIeHHOC-
TH BHWJA, DACIIHPEHWE ero
apeasa W TOSABJIEHHE HOBBIX
BH/IOB

Buoaozuveckuit pezpece —
9BOJIIOIIHOHHEBLH YIALOK I'PYII-
bl OPraHM3MOB, KOTOPLIN co-
OPOBORAAETCH YMEHbIICHAEM
YHCJAEHHOCTH, COKPAIeHHeM
apeajia ¥ BEIMHPAHHEM
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OCHOBHbIE NYTH JOCTMXKEeHUs Guonoruyeckoro nporpecca

Apozene3 — 3BONOIMOHEOE HANPABJIEHNE, COMPOBOMKAANOIIEE-
csl npuobpeTeHHEM 3HAUMTENBHBIX H3MEeHEHHH CTpoeHHA —
apomop@0306 (3HAUUTEJbHOE MPOIPECCHBHOE JBOJIOIHOHHOE
npeobpasoBaHME CTPOEHHMA B (QPVHKIMH OpraHusMa, NMPUBOAA-
miee K YCJIOMHEHHK OPraHu3anii 1 ee noabemMy Ha GoJiee BhI-
COKHIl YPOBEHE)

Annozenes — BSBONIONMOHHOE HAIPABIEHHE, COMNPOBOMKAAI0-
uieecst npuodperenuem uduoadanmayuil, WM ALIOMOPPHPOI0E
(uacTHOEe MophodHuanoIOTHYECKOe NpHucnocobieHne K onpemue-
JIEHHBIM VCJIOBUSIM CPehl, moJe3Hoe B Dopsbe 3a cymecTBoBa-
HHe, HO He U3MEeHAoIIee YPOBHA OPraHU3anun)

Kamaezenes — »BOJIONMOHHOE HAIPABJIEHHE, CONPOBOMKIAIO-
mieecs yInpouleHueM opranusanuyu — dezenepayueil (ynporie-
HHE CTPYKTYPhl MM PeAYKIMA OT/AEJLHBIX OPraHOB M I(EJBIX
CHCTEM B Mpolecce OHTOT€HEe3a, NPHBOJANIEE K YIPOIIEHHIO
OpPraHu3aAIHH)

Cxema cooTHOomeHHH Memay apomopdosom,
MAHOANATITAIIMEN M JereHepamuei

Apomopdo3

Apomopdo3

Wpuoapantayma

HereHepaunn =
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OCHOBHbIE APOMOP®03bl
B 3BOJTIOLIUN PACTEHUA M XKMBOTHbIX

Apomopdossl y pacTesni

Apomopossl y KHBOTHBIX

e [logBnerne aBroTpohHOrO
IIHTAHHA

¢ Cmoco6HOCTE K (hOTOCHHTE3Y
s Hasuuue cunenunanbHbix ¢o-
TOCHHTeTHYEeCKHX TIHI'MeéH-
TOB

IlosiBnenue OpraHoMuOB —
xpomaTodopos

e ITosoBOE pasMHOMeHHe

e [losipenue KIeToYHOMH cTEH-

KM U3 2-X CHOeB: L eJJIJI03-
HOT'0 M MeKTHHOBOTO
Yepenosaaue moJI0Boro 1 Hec-
TIOJIOTO TIOKOJIEHMI

o [losiBnenne TKaHe
Pasnenenne Tena Ha credens
M JHcTo00OpasHbIe ILIACTHH-
K

IlosiBnenne NONOBBEIX Opra-
HOB — MVMKCKHX (aHTepH-
IuN), 3eHCKUX (ApXerounnn)
o [TosBIeHNE KOpPHSA

e BogHUKHOBEHHE OILI0AO0TBO-
peHHus, He CBABAHHOI'O C BO-
Hoit

* Bo3HHMKHOBEHHE CeMeHU

e JlosleHNe IINIIKK — BH-
JlouaMeHeHHOro mobera
Bo3HMKHOBEHHE CEMEHHBIX
389ATKOB

* BosHHKHOBeHHEe XBOU

e Bo3HHKHOBEHNE CeMEHHBIX
3avaTKOB, U3 KOTOPBIX MOC-
Jie OILIOLOTBOPEHHUA DPA3BH-
BAIOTCA CeMeHa

¢ MHOrOKJIETOYHOCTh

e JlyueBasi cuMMeTpUH

e BoguuxHOBEeHME 2-X Bapo-
ABIIIEBBIX JIHCTKOB (PKTO-
JIepMBbl, 3HTOJEPMEI)

e HepBHasa cucrema — gHd-
thys=oro THNA

e /IByCTOPOHHSA CUMMETPHUA

o [TosBnenue 3-ro 3apojbiiie-
BOT'O JIMCTKA — Me30JepPMBbI

e [Tosasnenue HepBUHMHONW [O-
JIOCTH TeJa

e [TosiBiiEHMEe BTOPUHYHOI I10-
JocTu Tena (menom)

o JlpixaTejibHASL CcUCTEMa —

xabpsl
e BosHUKHOBEHHEe HEPBHOMH
CHCTEMEBI — OKOJOINIOTOY-

HOE HePBHOE KOJLIIO H HEPB-
HbIE CTBOJbI

e PacuneHeEue Teja HA T'0JO-
BY, I'Pyib, OPHOIIKO

® BOGHUKHOBEHHE HAPYKHOI'O
XHTHHOBOI'O CKeJieTa

* YieHHCTEIE KOHEYHOCTH V
HACEKOMBIX

e PageuTHe ¢ THUNHOYHOMR cTa-
aueil (IoHOe, HeIroJIHoe)

* BoaHUKHOBEHUE XOP/BI

¢ JlsixaTespHasds cHCTEMa —
JIeTKHE pasBUBAIOTCA Kak
NapHEIe BBRINAYUBAHMA 3a]l-
Hell YaCTH IJIOTKHA

o ITuddepennuuanua MycKyIa-
TYPhbI
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Apomop¢o3sl Yy pacTeHHH

Apomophossl y KHUBOTHEIX

s BosHHKHOBEHHE JIBOHHOI'O
OILJIOOTBOPEHNSA I[BETKOBRIX
pacTeHmnit

s [losaBnenue nBeTKAa

e Crioco0HOCTE K OMNBLIEHHIO
HACEKOMBIMH

e [TapHbie KOHEYHOCTH C HIAD-
HUPHBLIMH CYCTaBaAMH

o IlepeiHHii MO3I YETKO pas-
AeJieH Ha 2 MoJyInapusa

e Kpynusie, Gorateie Geqxom
H KeJTKOM filna

* Buyrpennee 0mJI040TBOPEHNE

¢ TlocrosrHas TeMnepaTypa Te-
JIa TTHAL, MJIeKOIMUTAIOIIHNX

o [loasnenne nepseB y NTHIL

e KposeHocHasa cucrema —
IOJHOEe pasjielieHHe KPYros
KpoBoobpaleHns

e Tesi0o NOKPBITO BOJOCAHBIM
MIOKPOBOM

e [TosaBnenne Kene3 B KOMKe

s [losBIeHHe HADYIKHOTO yXa

¢ [loaBrenue KOPLI r'OJOBHO-
I'0 MOara

e [logBneane yeThIpexKamep-
HOT'O cepAlia
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6.5. Npoucxoxpenne yenosexka. Yenosexk Kak Bua, ero MecTo
B CUCTEME OpraHM4eckoro Mupa. MMnoTessl NPoMCXOXAEHUN
yenoseka. [BuXyLUWE CWUNbI WM 3Tanbl 3BONIOUWN YenoBeka.
YenoBeyeckue pachl, MX reHeTUYeCcKoe POACTEO.
BuocoumnansHas npupoga 4yenoeexka. CouuanbHas v npupoaHan
cpepna, ajanTauuv K Hel Yenoeexa

MonoxeHwe yenosexka B CUCTEME OPraHW4eCcKoro Mupa

Ilaperso AuBorHnie

IMoguapereo MHOroKleTouyHbIe

Tun Xopaossie

Hoarun IloaBoHOuHBIE, MaN YepenHsie
Kanace Muaexonuramouine

Orpag IIpnmarTs

Cerusa YakoHoChIe 00e3bAHRKI
CemeiicTBO ToMuHHAR

Pon Yenosek

Bug Yesorer pazyMHBbIil

OTnuumMe YenoBeka 0T XUBOTHbIX

| BepTuKanbHOE TMOJIOMEHHe TYJIOBHIIA

— CriocoGHOCTE nepegBUraTbCA HA IBYX KOHEYHOCTHX

- Ilepeaaue KOHEYHOCTH NPUCIOCOBIEHBI /1A XBATAHKSA

Bouasbmioii 06seM Mmoara

,Ilaoﬁnaﬂ CBOAYATOCTL CTOIIBI

[

VYMeHHe H3roTaBJINBAaThE U MCIOJAbL30BATL OPVINRA TPYAA
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CxoAcTBO 4eNnoBeKa C XUBOTHBIMU
(ues0BEK TPOHM30IIE] OT OGIIEero
¢ 4eJOBEKOOOPABHBIME 00e3bsIHAMHE ITPEKAa)

— O0murit naan CTPOCHHA CHCTEM OPraHoB, OTAeJIOB CKeJieTa

- CxojcTBO 3apoabimeit

- Hanuuue pygumMeHTOB (KOIUHAK, AlNEHIHKC, TPEThEe BEKO)

| | Hasmgwe araBuamMoB (MHOTOCOCKOBOCTS, BOJIOCATOCTD, MOABIIE-
HHe XBocTa)

Cocras Kposn

- XpomocoMHBIN Ha0op B KJleTKe (uesioBek — 46, mumnanze — 48)

Ob1me Do0e3HM U MAPA3HUTE

— Hanwune Horreil Ha majbnax

ABcTpanonurek Wnmnaxze

MNo3soHouHKK S-00pazHbIn

PyKu KOpOUe, Yem HorH, Mo3BOHOUHUK HEMHOTO M30THYTHIA
1 He UCNOfb3YITCA
npu xogsbe

YaweobpasHbiii Ta3

IANvHHEIA Y3KWA Ta3

Yepen 3akpennex
c3aau

benpo Hapyxy Pyku anunHee, yem

HOMW, U TaKKe
MCNONbAYIOTCA
npu xognbe

Bonslwon naney

Ha Hore
NPOTMBONOCTABNEH
ocTanbHbIM

befpo sHyTpL
Crona umeet caof

Crona nnockas

Bonbion naney Ha Hore A\
napanneneH oCTanbHbIM
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F'MnoTe3bl NPOMCXOXAEHURA Yenosexka

I'unomesa MynbmupezuoHaIbHo20 NPOUCXONCICHUA HEOaHmpo-

na — TUIOTe3a NapaIe/ibHOH SBOJIIOIHH NAJe0AHTPONOB (MKl

Jlake apXaHTPONOB) A0 HEOAHTPOIIOB HA PA3HBIX KOHTHHEHTaX

Craporo Csera. CoBpeMenHBIe GoJbITHEe pPACHl YeJIOBEKA BLIBO-

JATCHA NPH 3TOM OT Pa3HBIX BHAOB IAJE0AHTDPONOB (MIHM Aaxe

apXaHTPONOB).

CTOpOHHMKH runoressl 00panlaldT BHUMAHWE HA CJeAVIONIHe

daxTs!:

1) sHauMTENBEHOE pacceNeHHe NpeACTABUTENell Kaaoi cragun
anrponoresesa B Crapom Cpere m auddepenuuamus mecrt-
HBIX (hop™m (MogBUA0B) B pasHeIX pernoHax EBponsl, Asun u
Adpuru;

2) HanWuWe y NOpeAcTABUTENeH [OPeBHUX TEepPPHTOPHAJNLHEIX
rpynn cnenuduuecknux ocobeHHOCTeH CTPOEHHUS, KOTOPLIE B
HEKOTOPHLIX CAYYAAX IPOCIEIKHBAKTCA B JAHHOM DErHoHe OT
CTAJMN apXaHTpoIa 0 HeOAHTpoIA (HANPHMEp, ViKe V CH-
Hautponos B HOro-Bocrounoii Aznn Obina BeipasesHa ocobas
«sonaToobpasHass (opMa BEePXHUX PeslOB, KOTOpasd Xapak-
TePHA M [JIs IIPeACTABUTENEH COBPEMEHHOH MOHIOJOHIHOM
pacsr);

3d) yacrasa BCTPEYAEMOCThL ABJEHHI NAPaNeNbHON 5BOJMIOIIHH,
apryMeHTHpPOBAHHAA (paKTaMu (UIOreHesa pAasJIHYHBIX
IPYII OPraHu3MOB;

4) paBHOMEpHOE U IapajiiesibHOe PA3BUTHE KYJAbTYPHI (110 apxeo-
JIOTHYEeCKMM AAHHEIM) Ha Beell Tepputropun Craporo Ceera;
IpH 3TOM He HADJIOAAJ0Ch PE3KMX M BHE3AIIHhIX M3MEHeHHH
KYJBTYDEI, KOTODPBHIX CleROBaNO GBI OKHMAATH I[P BBEITECHE-
HUHM, HAIIPUMEDP, KJIACCHYECKHX HEAHIePTAJIbIEB KPOMAHb-
OHLIAMH, BTOPrmuMuca B 3anaguyio EBponmy, HAIPOTHB, MO-
BCEMECTHO CpPeNHeNAJeOIUTHYECKAA KYJbTYpPA IOCTEIeHHO
npeofpasyerca B BePXHENAJEOIUTHYECKYIO

T'unomesa a@purancKo20 NPoUCXoNOeHUA Yenoéexa — IUIo-
Teaa, COIIACHO KOTOPOH Apeas BOSHUKHOBEHHSH YEJOBEKA Haxo-
aurca B Adppure. ABTODEI JaHHOM I'MIOTE3bl, N3BECTHLIE APXE0-
nora — cembs JIuku (Leakey), BRIIBUHYIN €€, OCHOBLIBAACE HA
Haxoakax B OapysaiickoMm yiiense Ha cesepe Tanszaumu, nas-
mux Hasparue Onpysaickoit Kyasrype, n B Koobn ©ope B Iduo-
IHHA
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Derxywme cUnbl aHTponoreHesa

Buoaozuveckue garmopsi
(4. Hapsur <«IIpoucxoxaeaune
yeJoBeKa M mosaoBoi orbops,
1871 r.)

Coyuanvrble gaxmopsl
(®. Burensc «Pons Tpyga B
nporecce npeppamiesna obe-
3bAHEI B UyejoBexa», 1896 r.)

e HacneacTBeHHAA HM3IMEHYH-
BOCTH

¢ Bopsba 3a cymecTBoBaHHE

¢ EcrecrBenusnlii orbop

Mopdodusnomornueckne
H3MEHeHN !
— NPAMOXOKACHHE;
— pasnenenue QyHKIUR
PYK B HOT;
— S-o6pasuslit marub MO3BO-
HOYHHKA;
— CBOJ{YATAHA CTOIA;
— N3MEHEeHHUs COOTHOLICHUS
MO3rOBOTI'O ¥ JIMIEBOIO OT-
JeJIOB Yeperna

e TpysoBas JeATebHOCTh:
— BO3HHKHOBEHHE TPYAOBOM

/ JeATeJIbHOCTH;
i / — CO3[aHMEe M HCIOJIb30Ba-
HHE OpYAUIH Tpyaa
— COBEpPLIEHCTBOBAHHE TI'O-
JIOBHOT'O MO3ra
— pasBHTHE PYKH
e ObmiecTBeHHBIN 00pas Ku3-
HH

s Peus,
HHE

=~

MBbIIILI€eHHEe, CO3HAa-

DopMHPOBAHHE YeJIOBEKA
Kak DMOJIOrHYecKoro BHIA

DopMHpPOBAHHE UEJIOBEKA KaK
0BIeCTBEHHOr0 CYILecTBa

Cxema OCHOBHBIX ITAINOB IBOJIOIHH YeJOBEKa

YHenoser
0 paaygnuﬁ Heanpgepranen
T O Tlapasrpon
93 \ Yenoper NPAMOXOAAILH Maccmnuﬂn
&1,0F apanTpon
=] I réxuit Hesonex Boitcorcxmil
N
E 2,0k Yesonex . Ascrpanonurex -
5 TPSAMOXOAALLIIA " appHkaEcKuit - l -
2 2.5¢ apUKAHCKIIE ]
ABeTpanonurex
= 3,5 CTPATIONHTEK
= agapcKnit :I AHAMCKHI
4.0 i uy--f
g APHHITHTER
4,5¢ B pamugckwmit
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OcHOBHbIE aTanbl 9BONIOLUM YenosBeka

NPEBHEWIIUE JIIOIU (1 mar — 400 TrIC. 7€T)
IMumerxanmpon (ocrpos fsa), Cunanmpon (Kurait)
I'eiidenvlepecrkuit westoeex (Espomna)

1. Imenn uepThl ¥ 00e3bsHB], M YEJIOBEKA:

e mokarkii 106, o6eem moara 900-1200 cm?;
M00HEIE 1 BACOUHEIE JIOJTH PA3SBUTHI Jy4Ille, yeM vV 00e3bsAH;
Xopomni cayx;

YeJIICTH BRIIBHHYTHI BIIepei;

HeT noAG00pOoLOYHOro BLICTYIA.

2. JKunm nepBoOBITHRIM CTAIOM, MHUJIHI He OBLIO.
3. Uarorasnusanu opyausa Tpyna (ckpedkm, csepia),
HNOJIE30BAJIACE OI'HEM

OPEBHUE JIIOIH (250 — 150 rTrIC. NET)

Heandepmaawibt

1. Baemuuii suj;:

® XOJIHAH COrHYBIMNUCH, poct 155-158 cm;

® HHU3KWN CKOIEHHEIH j100, 0obem mosra 1400 cm?;

e yejoeTs 0e3 noadbopogov4HOr0 BRICTYIIA.

2. Wunu rpynnamu 50-100 genosexk,

obHieHME — 3AYATKH pe4H, JKeCcThl.

3. U3roTorasanu opyjaua TPYAA U3 KOCTH, 38HUMAINCHE OXOTOH
1 coOMpATENLCTBOM, OJEBAIKUCH B IIKYDPHI

IIEPBBIE COBPEMEHHBIE JIKOJIU (40 Thic. Jer)
Kpomanvorybt

1. Brewmrruit Buj:

e BLICOKHIT mpsamoii 106, o6sem moara 1600 cm?;

® OTCYTCTBHE CILJIOITHOTO HAaArMasHHYHOT'O BAJHKA;
® PABBHTHINA NMOABOPOAOUHEIH BHICTYI (pPeub);

s poer 180 em.

2, Wuny B XKUIANAX POAOBLEIMH ODIIHHAMY;

e QJIed/IA U3 IKYD;

® IpUPVYEHHUE JKUBOTHEBIX, 3eMJeAeHe;

® 3APOMNIEHHE PDEeNHIHHA;

® HACKANbLHLIE PACYHKH.

3. Opyaus Tpyaa kaMeHHbIe (HAKOHEYHHUK, TAPIIYVH);
H3 pora (Kombe);

VMEJIH CBepPIHTh, 3aHNMAJMCh TOHYAPHBIM AEJIOM
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Pacvt — uCTOPHYECKH CIIOKHBIIHECA I'PYIIILI JIOAeH, XxapaKre-
puayiomuecs: o0IIHOCTEI HACJHEJACTBEHHBIX ocobeHHOCTel (1BeT
KOXKH, I'1a3, B0OJIOC, Paspes Iias, CTPOEHHe BEK)

Tpw ocHOBHbIE pacsi

bl v %

Hezpoudnasn Eeponeoudnan Mownzoaoudnasn
® yepHas KOxKa ® DO30OBATAH KOMA ® KOXKA CMYTIJas,
® YEPHRIE BOJIOCHI ¢ BOJHHCTBIE HIIH JKEJITOBATOrO

COMPAIbHO3ABH- HIpPAMBIE BOJIOCHI OTTEHKA
ThIE e ry0bl cpefHei ® BOJIOCHI YepHLIE
® TOJICTHIE IPYObI TOJIIIAHEI IIpAMEIE
® [UIOCKHH HOC ® HOC Y3KMH ® JIMIIO TLIOCKOe
* Kapue rnasa e HefOIbIIASA IIH- ® HOC HIMPOKMI
puHa sba ® 1jla3a TeMHO-Ka-
pue
® KOCOH paspes
riaas
® poCT HUXKE
cpefHero

Buocoyuaaviaa npupoda wesogexa 3aKJII0MAETCA B TOM, YTO €ro
KU3HB ONpeJleNAeTcA KaK OHOJIOrHYecKUMH, TaK H COLMAIBHEI-
Mz (hakTOopaMu. ITO BHI3LIBAET HEOOXOZUMOCTH HE TOJBKO OHMO-
JIOTHYeCKO#, HO W COIMAJbHON afanTalliH, TO €CTh IpUBeae-
HUA HHAHBUAYAILHOTO H MPYIIIOBOTO IOBEJEHUA B COOTBETCTBHE
€ TOCMOJICTBYIOIIUMH B JaHHOM obmiecTBe (KJacce, COIMAIBHOM
rpynne) HOPMAMH M LIEeHHOCTAMH NyTeM conManusanuu (ycsoe-
HAA 3HaHHH 006 aToM obuiecrse). Jlarryio 0bsacTh YesoBeYECKOM
OpPAPOABI HM3YYaloT CONMANLHBIE JUCHMILIMHEI, € KOTODBIME
BECHMa TECHO CBS38HA 3KOJOrAA. AANTANMA YEJOBEKA OTJIHYA-
eTCA OT TAKOBOH Y KMBOTHEIX, TAK KAK CTPEMUTCH COXPAHHUTh
HE TOJBKO ero 6HoJloruyeckue, HO U COIMANIbHBIE (DYHKIIUK IIpH
BO3pACTAIOIeM 3HAUYEHHH COIMAIBLHOrO (axTopa




7. QKOCUCTEMbI U NPUCYLLUE
MM SAKOHOMEPHOCTHU

7.1. Cpegsi obutaHus opraHuamos. Jkonoruyeckne $akTopbi:
abuoTuyeckue, GuoTnyeckne. AHTPONOreHHsIA hakTop.

Wx 3HaveHue

JKoN02usL — DHOMOrHYUECKas HAYKA, U3YYAIONIAA OPraHU3ATIHIO
1 (QYHKIHOHMPOBAHHE HAJOPraHU3MEHHBIX CHCTEM DA3IHYHBIX
VpoBHe#: nonyiasauuii, 6noueso30s8 (coobuiects), GHOreoneH0308
(axocuereMm) u Guocdepsn.
ITpupodunas cpeda — COBOKYNHOCTE YCI0BUM, B KOTOPBIX obuTAa-
0T OPraHU3M, NOUYJIALUA, COODIIECTBO N KOTOPBIE BIANUAIOT HA
HX COCTOAHME M CBOMCTBA

Jkonornyeckue pakTopsbi
(KOMIIOHEHTE! IPHPOAHOH CpPebl, BJHAIIHNE HA COCTOAHHE
H CBOHCTBA OPraHu3Ma)

I'pynmna Omnpejenenne IIpavep
(parropon
AbHoTHYECKHE DaxrToprl HeykuBoN | CBer, BIa¥HOCTE, TEM-
NPHAPOALI neparypa.
Cocras BOAHOI, BO3-
AVIIHOM H II0YBeH-
HOHN cpezbl
Buornueckune DaxTopHl FKUBOK BzanmooTHOmEHNA
IPUPOBL Mex1y ocobAMH B HO-
NYJIALAA, MEMXIY I10-
NYJIAITHAMHA
Autpornorennsie | Bes pasroobpassas | BeipyOra jecos, ocy-

[eATeNbHOCTL 4Yello-
BeKa, KOTopadA NpH-
BOJAMUT K U3MEHEeHHIO
TMPUPOAEI

menne 60J0T
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Dopmbl GUOTUHECKUX CBA3ER

Y ! v

Cumbuos Anmubuoa Hettmpaausm

—  Myryanusm —  XHIHAYECTBO
— KomMmeHcanmam PacturensHo-
ANHOCTH

— Koonepamus
— KorkypeHiusa

— IlapasuTuaMm
— AmMeHcaausMm
— Anennonatus

Adanmayus — upucnocobeHne OPraHU3MOB K YCIOBHAM cpe-
Akl o0UTAHUA

MyTu npucnocobnexHns opraHu3mMoB K cpeae

Axmuennstii

PEI‘YJIET.[HH npomneccoB AHMHUBHEeJeATeJIbHOCTH B 3EBHCHMOCTH OT
H3MEHEHHUS VCIOBUH Cpenl.

IMoBsieEne ycTONYHBOCTH K HeONArONPHATHBIM YCIOBHAM
(mocToAHHEAS TEMIIEPATYpPa TeNa ITHI[, MJIEKOMUTAIOIIHX)

Ilaccuanwiii

TlogunHeHWe MPOIECCOB KN3HEAEATEILHOCTH OPraHU3MOB H3-
MeHEeHHAM YCIOBHII Cpefsl,

CuukeHue YpoBHA o0MeHa BellecTB (NOHHJ{EHHEe TeMIIepaTy-
PBI TENA ¥ XOJOAHOKPOBHBIX MKHBOTHBIX)

Habezanue

Haberanne HeOIATONPHATHBEIX YCIOBHIA CPeAbL.

Ilepexoxy Ha BpeMs AedCTBUA HeONArONPHATHBIX YCIOBHE
B (hasy mokos (KYKOJAKA y HACEKOMBIX); MUrpanuda (nTui, Ha-
CEKOMBIX, PhID)
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3aKOHOMEPHOCTH BNUSIHUA 2KONOruYeckux pakTopos

Ilpasuno axonozuvecikoit undusUIYyarbHOCMIL
— He CyLIeCTBVET [ABYX DIH3KHX BHMI0B, CXOJHBIX 110 CBOHM
ajanTamuam

IIpasu.no omuocumensiol nezasucumocmu adanmayuu!
- [IprcnocobneHHOCTE OPraHUBMOB K ONpeje/leHHOMY (arropy
HEe 03HAYAET TAKOMH e NPUCIOCODIeHHOCTH K APYIHM

3arkon onmumyma:
Kascapiit GpaxTop HOSHTHBHO BJUAET HA OPIraHU3M JIHILb B OI1-
peJeJIeHHBIX TPAHUIAX

1

J o lpeaens BLHOCAMBOCTH BUAA
o = 3
g g :
ES 5 /—\ 58
agl g3 g8
53 8.*—-', 2
e sC! €
Sgl g g g ¥
I i:
éq Igf Wl @ & 3
H X = x
5 a1 5 g z
| z 2
Mbens | A i ] lbens

WuTEHCHBHOCT geidcTaunA GakTopa

Aeaenue s3aumodeicmeun parxmopos:

| | OnTHMYM M I'DAHHILI BBIHOCTHBOCTH OPraHM3MA OTHOCHTENb-
HO OnpefeseHHOro (aKTopa 3aBHCAT OT WHTEHCUBHOCTH Jeil-
CTBHUA APYTUX (paKTOPOR

HurencusrocTs Gakropor, Haubosee GraronpusaTHAA A HKU3-
HeAeATeJIbHOCTH, HA3BIBAETCA onmumManbHol. PaxTop, BBEIXO-
AAIANA 38 TPAHMITEI BEIHOCJMBOCTH AAHHOTO BH/Ia, HA3BIBAETCH
ozpaHuyueaouwum. I'paHAIEl HHTEHCHBHOCTHA (haKkTOpa, 3a KO-
TOPBIMH CYIIECTBOBAHHE OPraHU3MA HEBOBMOMHO, — GepXHUE U
HUNCHUE 2PAHUUbL BbIHOCIUBOCTU
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Domonepuodusm — peaknus OPraHU3MOB HA CYTOYHBIH PHTM
OCBeIeHHA (COOTHOMIeHHE MPOAOJIKHTENBHOCTH IHA W HOYH),
KOTOpAs BhIpakaeTcs B M3MEHEHUM MHTEHCHBHOCTH IPOIECCOB
pocTa ¥ passuTHHA

7.2. kocucrtema (GuoreoueHos), ee KOMNOHEHTHI:
NPOAYUEHTbI, KOHCYMEHTbI, PEAYUEHTbI, UX POnb.
Buwaoeas u NPOCTPaHCTEEHHAA CTPYKTYpa 3KOCWUCTEeMbl.
Tpodwmyeckme ypoBHK. Llenu v ceTm nUTaHUA, UX 3BEHLA.
Mpaeuno 3KONOrMYECKOW NUpaMmmabi

3xocuemema — COBOKYNHOCTH *XHBbLIX OPraHH3IMOB, TECHO B3aH-
MOIEHCTBYIOIIMX MexaAy coboit 1 co cpenoil oburanus

Buozeouenosz — 970 OQHOPOAHEIH YVHACTOK 3eMHOM IOBEpXHOC-
TH C ONpPEAEeIEHHEIM COCTABOM MHBBIX H HEMHBBIX KOMIIOHEH-
TOB, KOTOpPhIE 00'BEHHEHE] B €AMHYIO cHCTEMY 00OMEHA BEUIeCTB
u sHepruu. Komiieke #HBBIX KOMIIOHEHTOB — DHOLEHO3, KOM-
ILIEKC HEeMMBLIX KOMIIOHEHTOB — OHOTOI.

BHOI‘ED]J,BHOS OTHOCUTEJABHO 3KOCHCTEMBl BBICTYIIAET KAK 4acT-
HOEe OT 00mero. BuoreonmeHo3sl — OWH M3 BADMAHTOB DPEANbHO
CYIIECTBYIOILMX 3KOCHCTEM

Cxema ODHOreomeHosa

4 Buoton )
Atmocdepa > MNousa
A
e e P L A
ER - /7
4 s e =
PacteHusn = MUBOTHbIE
\\\:\ }{//'
MuKpoopraHuamb!

= bunouerHos >,
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CeoiicTBa 9KOCUCTEMBI

Yemoususocms — crnocobHOCTE BBIAEDHHUBATE HIMEHEHHA,
Co3/iaBaeMbie BHEIIHMMHA BOSAEFICT‘EHHMH

Camopezynayua — cnocobHOCTE NOAAEPIKHBATL ONpeelieH
HYIO YHCIeHHOCTh ocofel monyiasanuii B coobilecrse

Mpynnbl opranuamos Guoreouexo3aa

I podyyenme:

Konecymenmot

ABTOTpO(QHBEIE OPraHHU3MEI,
CUHTE3UDYIOIHE OpraHu-
YyecKHe BeIecTBa H3 He-
OpraHuYecKux, WUCHOJAb3YH
asgepruio ConHma u sHEp-
'il0 OKHCJIEHHHA BellecTB
(pacrernsa, ¢OTOCHHTE3H-
pywoinue dakTepuu, Xemo-

Y

T'ereporpodsl, norpebdiasio-
e OpraErdecKe BellecT-
Ba, CHHTE3HPOBAHHBIE ABTO-
Tpoamu.

KoneymenTsl 1-ro mopsan-
KA — pacTHTeJIbHOHIHRIE
KUBOTHBIE, 2-TO — XHII-
HHUKH, 3-T0 — XHIUIHAKH H
napasuThl

CHHTETHKH)

2

Pedyuenmut

Tereporpod)bl MCMOAB3YIOT IOTOBEIE Op-
raHMYecKHe BellecTBa, paspyiasa ux Jo
HEOPraHWYeCKUX, BHOBb HCIIOJL3YEMBIX
npoayiueHTamu (baxkTepuu, rpudsl, dep-
BH, HACEKOMBEIE)

IMuwesan (mpoguueckasn) yenwv, uenv NUMAHUA — PAX B3aUMO-
CBABAHHLIX BHAOB, KAMABIH M3 KOTOPBIX CAYIKHT MHIEH Mpejbi-
ayiiemy. B peanpHBIX OGHOreoneHO38X KOMILIEKCHI B3aHMOCBS-
BaHHEIX TpodUUuecKUX ueneil o0pasyioT nuwessie cemu
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Tunel ueneii nuTaHus
ITacmbuwnasn Hempumunasn
(oent BEleNAHUA) (Lenb pasioxeHmns)
XUIHEAKNA XUIMHUKA
PacrurenbHOAAHBIE
JKMBOTHEIE HAerparodar
3eJieHBIe PACTEHHS Herpar

Bee akocucTeMBI CBA3AHEBI MeXy co00i KPYTOBOPOTOM BEIlECTB,
pean3yeMsIM Yepes MHIeBkle ceT! (M Oaarogapsa armocqepHeIM
H reojorudyeckuM fpieHusnm). [Iuinessie cBA3ZM B 3KOCHCTEMAX
XapPaKTEPU3YIOT, HCHONL3Y S OKOJOTHYECKHe MUPAMUJILI

i cyuiecTBOBAHMA W PA3BATHS 3KOCHCTEM HEOOXOAHM TOCTO-
AHHBIN IPUJIMB COJHEYHOHN SHEPIHH, YCBOEHHE KOTOpOoil obecme-
YHBAIOT IPOAYIEHTHI

Tennosas HEPI'HA, TEPANLIAACH IPH ALIXAHHM

f f t f

o IIpoxy- | Tpaso- o Xug- Xuam-
Coxune —> HEeHTHI "| agabe 7| BEurn HHUEH

Y

a A

Herpurodara 1 peiyneHTs

l

TennoBasi aHePruf, TEPAIOMAACH IPH ALIXAHUN




332 Jdrocucmemvl U npucyugue UM IAKOHOMEPHOCTU

3konoruyeckue nMpamMmuabl

IMTupamuda wucen

| | UncrennocTs ocobeil Ha Kam oM TPoUIECKOM YpPOBHE.
Mosker OBITH HEpeBepHYTOM

ITupamuda Guomaccot

KonnuecTBo cyXoro opraHMuecKoro BelecTBa Ha KaKJA0M TpOo-
— huvecKoM ypoBHE.
MozkeTr ObIThH IEpeBEPHYTOM

IMupamuda snepzuu

KosmyecTBO SHEPrHH, 3aK/IIOUMEHHOM B 0CO0AX KaMA0ro TPO-
— (hHIeCcKOro ypoBHA.
Beerpa cy»xmBaerca KBepxy

B GonesmmHCTBE 3KOCHCTEM OHMOMAacca M 3aKJIOUYeHHA#s B Hel
9Heprasa YMEHBILIAETCH HA Ka)XJOM HOBOM YpPOBHe npubiusu-
TEJIBHO B JECATH pas

KorcymenTsr 111 1
Kouncyments: 11 10
KoucymenTts! 1 100

{ 1

IIpoayueHTh 1000
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IMoTOK HHePruu B MHIIEBOH Lenu
i
g 2000

29;1-106 . A A A
Awrorpodsr
Dorocunres i i Tpaso- ¢ Xum- { Xumg-
0,5-10°-91000 i3 BOOO }-+-3 ATHBIE foeeile HUKH  fos-f HHKH

¥ ' 800 160 16

.10 { | )

0.5:10° 0 49.108 Yoy Yoy Yy
4

- [Tnma —» Boigenenns Herputodaru u peayuenTs

~p Muixanue  —» 'ubens

Ipasuno akorozuveckoll nupamudsl: HA KajKJIOM IIpeIbIYILEeM
TpohuuecKoM ypoBHe KoauyecTBo OGMomacchl, oOpasoBaHHOI 3a
eIMHHILY BpeMeHn, Oosbine, yem Ha nocaeaviomiem, B 10 paa.
Tak kax Omomacca Mo Mepe NPOABHKEHUA HA BHICIIHE Tpodu-
YeCKHe YPOBHH YMEHBIIAETCHA B reOMeTPHYECKOH mporpeccus,
ux obiee KONMUYECTBO 0OBIYHO HE NPEBHINIAeT TPEX-IATH

v
/ ’ﬂfg’“ \
Vi SN N
DS N SRR
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7.3. PaaHoobpasue akocuctem (GuoreoueHoszos). CamopassuTtue
M cMeHa akocucTem. YCTOMYMBOCTE M AMHAMMKA 3KOCUCTEM.
Buwonoruyeckoe pasnoobGpaswe, camoperynsaums M Kpyrosoport
BELEecTs — OCHOBa YCTOW4MBOro pasBuUTUS 3KOCUCTEM.
MpuyrHBLl YCTORYMBOCTM M CMeHbl 3kocucTeM. MameHeHuna
B 9KOCUCTEMax Moj BAUAHWEM [EeATes/IbHOCTH Yenosexa.
MPOSKOGHCTBMH, OCHOBHBIE OTNW4MA OT NPUPOOHBLIX
aKocucTem

Cykyeccus — TOCIELOBATENBHOCTE COODILECTB,
CMEHSIOUX APYT APYra B JaHHOM paiioHe

A

Ilepsuvunasn Bmopuunas
Ha npese HeOOKHTHIX Tep- Ha mecte npeasiayiero coob-
puTOpUAX (MMIIAKHUKHN HAa mecTBa (BOCCTAHOBJIEHUE JIe-
CEanax, BhICHIHEe pacTeHHH ca 1ocJje nomapa]
HA necuaHksx feperax)

MpuunHBl cCyKueccumn

Henoanoma kpyzosopoma seuiecme

Beneacrsue aToro B GHOreoIeHO3e HAKAIUINBAETCA Macca Hele-
— pepabDOTAHHBIX KOHCYMEHTAMH M PeAYIEHTAMH OCTATKOB Opra-
HU3MOB ¥ IPOAYKTOB UX JKH3HEALATENLHOCTH, YTO CO3JALT yC-
JIOBHHA VIS BCEJIEHUS HOBBIX BHIOB

Veaenuvuenue 6udosozo pazHoobpasus
9710 cnocobCcTBYeT 3aMelIeHHI0 OXHUX BUJOB JPYTHMHA

3aKOHOMEpPHOCTH CYKUeccui

m OCYLLIECTBJ!.H!O'I’CH B OJJHOM HalpaBJIeHHH

ITpoucxonur yBenuuyeHne BHAOBOIO pasHoobpasusd, passeTsid-
| eTes nHIIeBad ceTb, Horpebisierca Bce Gonblnas yaeTh nep-
BUYHOH DPOAYKIIUH

IIponece npogonxKaeTca A0 TeX mOp, IoKa OHOreoneHos3 He Jo-
CTUTHEeT 3HAUUTEeNbHOI0 BHAOBOTO padHoobpasusa

CrocobeTByoT (GOPMHPOBAHMIO 3peBIX OMOreoeHO30B




Irocucmemvt U npucywjue UM 3AKOHOMEPROCTIU 335

Cxema cykueccun

Kpynsoe sapyumenne |
B OKpy:RAKOLeit cpexe J

CoofmecTea cepan
1

i
e W F =
JInmaii- |

|

[rouan 1] == M| Ryerap- |

semisa I'"‘ % | ITanopor- _Pi Tpass: HHKH [ Repessa
.,4 BOJO- T — SR (V|
| - | HHKH :
' i Jlyrosaa Kycrapuukopas'
PACTHTENLHOCTH  3APOCHB Jlec

Inoneproe Kanmakcroe
co0B1ecTBO CO0BIeCTBO

CoobmiecTBa OPraHU3MOB, KOTOPBIE CYLIECTBYIOT HA HAYAJILHBIX
aranax, uMeiT Hebosblloe BHIOBOE pasHoOOpa3HE, BBICOKYIO
MPOAYKTHBHOCTh, C1a00pasBeTBIeHHYI0 NHINEBYIO CeTh, PeaKHe
KoseDaHUA YHMCIeHHOCTH nonyiasanuil. IloaroMy oHM 3ameHs-
I0TCH CTOMKUMH coobiecTBaMu, OTOT NPOIECC MPOAOJIKAeTCST,
noxa He chopMupyerTcsa GHOreoneHo3

MpuynHbl YCTOMYMBOCTN 3KOCUCTEM

Budosoe pasnoobpasue (dem Goibilie BUAOBOE pasHoobpasue,
| TeM ImIHpe NHIIEBLIe B3aNMOOTHOIIEHUS MEIKAY OPraHu3MaMu,
TeM Pa3BeTBIEHHEe MUIIEBRIE CeTH)

Kpyezosopom eeuiecme

| | Camopeeyrayus (nporece OrpaHUYeHHS HHCICHHOCTH ocobeit
KaM/J0ro BUa, 4 He YHHUTOXKEHUSA UX APYT APyrom)
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Bopoem

Bunonoe paznoofpasue

1

IIpodyyenmpt — GuronIaHKTOH

| | Koncymenmpi — 300N1aHKTOH, Pbifbl, JKYKH-IJIABYHIIb, BOJA-
Hbl€ KJIOIbI; NMepjaoBuIsl, 6e33y0xku, JHUNHEKHN CTPEKO03 U Ap.

-

Pedyuyenmor — Baxrepnn

enu nmurasna

HaCeKOMOALHbIE
T
T KOMNWWKa
XAUHBIE
BOAHbBIE XYKH CTPEKo3bl

NUABKWN

NUYUHKA

BOAHBIE
YNUTKM

pecHruHbie BOAHbIE
NHpY30pUK TPABOAMMBIE HYKM
\ T rymyc
HUTYaThIE 1
3eneHnie sogopocnun BOAHBIE

NOKPbITOCEMEHHBIE

ConHeuyHan aHeprna

@DaKTopbl YCTOWYMBOCTY BOAOEMA

— Merounnuk 9HEPruy — cBeT

Buomacca XHBOTHBIX 38BHCHT OT NPOAYVKTHUBHOCTH PACTEHMIt

| | Honmyaanun npucnocobieHsl K COBMECTHOMY OBHTAHUIO
1 K (haKTOpamM HEeKHBOIl IPHPOILI

ObecrieunBaeTCH MONMHBIN KPYIOBOPOT BEIIECTE
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Ay6pasa
I Buposoe pasnoobpasue I

Ipodyyenmysl — BuICIHINE PACTEHHSA:

| | 1-it apyc — ny0, Acens, auna, Kiae, abnoHsA, rpyma;

2-it Apyc — JelquHAa, KAMHHA, KpyLnHa, Gepeckiner, OysuHa;
3-if Apyc — TpaBEI: KONKITEHb, YHCTOTEJ, OCOKA, MEAYHHIA

| | Koncymenmpl — rpbI3yHBI, 38HIlbI, KONBITHLIE; JacKa, rOpHO-
crail, KYHUIlA, JHUCca, BOJK, COKOJ, KJIEIH, YepBH, DaKkTepun

| Pedyuenmsl — novBeHHLIE DakTepun
Henn murtanus
coKon
BOMK o
‘ ropHocTan
YEPHBIRA CUHMLa T
Apo3a
J 3emneponka
KOMbITHBLIE T
Benka fig
NAryWwka
Gabouka T
rycesnya MYK-CBEPAUNBLIMK
AoxAeson Cnn3eHs I
uepsb /
ApeBecuHa
NNogsl 1 CeMeHa Tk
UBETKOBbIE PacTEHWA

dakTopsl yeToRuMBOCTY AyGpass!

Bricokasa OHOJIOTHYECKAA TPOJYKTHBHOCTH

HHLHEBBIE Ieny nepenaerTesbl ¥ pA3BETBJIEHEI

| Tlonyaaunuyu npucnocodbiedbl K COBMECTHOMY OOMTAHMIO, Xa-
PaKTEPH3YIOTCA CaMOperyaaineit

| | HeTkuii KpyroBopoT BEINECTB M 9HEPI'MH IPOTEKAaeT IIOJiHee,
¢ MAKCHMAJIBHO BOZMOXKHOM CTENEHBIO CTOMKOCTH
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Azpoyenos — cooDUIECTBO, KOTOPOE CO3JAHO C LEJblo IoJy4e-

HUA CeJBCKOXO3AHCTBEHHOH NMPOAYKIHNM, TOAAEPHKHBAETCA e-

JIOBEKOM, 00lagaeT BBICOKOH YPOMAHHOCTHIO OAHOTO WJIW He-

KOJIBKMX BHJOB PacTeHHI MM KHBOTHBIX.

ArponeHos — MeHee IeJOCTHAS M YCTOHYMBAA CHCTEMA, TAK KaK:

® COCTOHUT H3 HeDoJNBITOro 4YHeIa BHI0B, HMEKIIHX BBICOKYIO
YUCJIEeHHOCTD;

® eIl OATAHHS KOPOTKHE U IIPOCThIE;

® KPYTrOBOPOT BEIIECTB HEIIOJHBIM;

® JATUTHBIE MEXaHH3MBI KYJABTYPHEIX pacTeHHi cinabee, uem
V AUKOpacTyLux

CpasHuTenbHaa xapakrepucTuka GuoreoueHosa v arpoueHosa

Buoreonenos Arpouenos

YeroiiuniBaa HNpHpPOAHAS KO-
cHcTemMa, COCTOAINAA H3 CBOe-
ro KOMIJEeKca BHIOB

HcexyceTBeHHO CO3JAHHBIN Ye-
JIOBEKOM GHOreonenos

1. TlornomamT COJHEYHYIO 3HEPTHO (OTKPBIThIE CHCTEMbI).

2. CocTpAT H3 MPOAVIEHTOB, KOHCYMEHTOB U PeAyLeHTOB, BHYT-
PH HHX CYIIECTBYIOT Lell MHTAHUA K JeHdCTByeT IIPaBuJO KO-
JIOTHYECKOH MUpaMHIKI.

3. Buyrpu HHUX OeifcTBYIOT Bce (DAKTOPHI 9BOJIIONHH (HAcIen-
CTBEHHad M3MeHYHNBOCTh, ﬁopbﬁa 34 cCylecTeoBaHHue, eCTeCTBEH-
HBI 0TOOP)

CHOMHBIIAACA €CTECTBEHHBIM
obpasom BMIOBOIT cocTaB opra-
HHBMOB; YHCACHHOCTE Pasind-
HBIX BUJI0B cOaslaHCHPOBAHA

HekyeerBeEHO mogoOpaHHBIN
Habop CenbCKOXO3ANCTBEHHBIX
KyapTyp; npeobsiagaer u4uc-
JEHHOCTH OZHOT0-ABYX BH/OB

PasunooOpasHblili BUIOBOM CcO-
CTaB, NUIIEBLIE eNK JIHHHEIE

Bupnosoii coeTaB CKYAHBIH, MH-
LeBBIe LENH KOPOTKUEe

YcroiiuuBaa cHCTEMA

Cucrema HeycTOumnBa, 03 mo-
MOIIH 4YeJlOBeKa He CYyIllecT-
BVET

Oprasnvyeckue BelllecTBa OCTa-
0TCHA BHYTPH CHCTEMBI

Oprasnyeckre BelllecTBa Yyia-
AAIOTCS W3 CHCTEMBI YeJIoBe-
KOM

AKTHUBHO JefiCcTBYIOT (haKkTOpPBI
3BOJIIOIMH

HeficTBue (axTOpoB 2BOMIO-
UK OCNabJIeHo YeJ0BeKOM
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7.4. Buocdepa — rnoGanbHas akocucTema. Yuexue
B. U. BepHanckoro o 6uocdepe. XXusoe seujecteo, ero
¢yHkuymun. OcobeHHocTu pacnpegeneHus Guomaccel Ha
3emMne. Buonorvveckuii KPyroeopoT v NpeepallieHue 3Hepruv
8 6uocdepe, ponb B HEM OPraHU3MOB PasHbiX LLAPCTE.
3eonouua 6uocdepsl

T'eochepsr 3eman

27

G

Armochepa
(Bercora 100 xm)

JIuToctepa

P

Crparocdepa
(BeIcOTA
no 15 km)

Tponocdepa
(BhICOTA
50 kM)

OcagouHbie
IOPOALL

i

BasanbsToBbi
cJou

A

r

I'mppocdepa
(rnybuna:
MaxcuMmansHaga — 11 xm;
MuHHMaAbEAA — 3,0 kM)

v
Buocdepa —
obosouka 3emin,
HACEJEeHHAHA *HHUBBIMH
OpraHu3MamMn

KomnoHeHTsl Guocdeps!

Y

\d

Y

FKHBOE
BEI[eCTBO

buoresHoe
BEIeCTBO

OHMOKOCHOEe
BeIecTBO

KOCHOe
BEIIeCcTBO

Hlusoe eeulecmso — COBOKYIHOCTE OPraHA3MOB Halllel NIaHeTsl
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CBOiCTBA XXMBOIO BeLLeCcTBa

/\

CrocobHocTs Obmen BeniecTs
K CAMOBOCHPOM3BEAEHHIO ¢ OKpyxawieit cpenoit

Hasnenue dcuinu — cmnocodHOCTE MAKCHMAJBHO IJIOTHO 3aHM-
MAaTh KOJOTHYECKYIO HHIITY.

Hanop #usznu — Gopsba OPraHuaMos 3a nomansb, IMHINY, BO3-
ayx, Boay

QYHKI.I,HH XXUBOro BellecTea

I'azosasn — BuIJENEHHE W MOIJIOMIEHHE OPraHM3MAME TI'agsoB,
noAIepaHue razoBoro Hasanca armMocdeps

OKkucaumenbHo-80cCMaHOBUMEIbHAA — OKHCJICHHEe H BOCCTa-
HOBJIEHHE BEULIeCTB C MOMOIbI OPraHu3MoOB

Honueumpauuonm — HaKoOILUleHHWe OpraHnu3MaMH olpeje-
JIEHHEIX BellecTB

Buoxumuveckas — nponeccel IATAHUA, IALIXAHWA, PAaSMHO-

| EeHNA MHUBBIX OPraHH3MOB, HX POCT M NepeMelleHMe no Ijaa-
HeTe

Buozeoxumuveckaa — AeATeNbHOCTE YeJIOBEKAa 110 MCHIO0JbL30-
— BAHUIO IPHPOJHBLIX PECYPCOB AJA HYIKJ CEJBCKOro XoadiicTsa,
TPaHCIOPTa, NPOMBIIIIJIEHHOCTH

Brisoggr:

1. uBoe BemiecTBo B Omocdepe HaxonuTCA B KpaliHel Hamps-
JKEHHOCTH.

2. Hanps»keHHOCTh BBIPAXKAETCH B KPYroBopoTe Beex OHOMMIb-
HBIX XMMHYECKHUX 2JI€MEHTOB
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Buocgpepa no B. H. Bepnadckomy — seMHas 0060709Ka, 061acTh
CYIIECTBOBAHHSA »KWBOro BemlecTsa. OHa BKIw4YaeT B ceba me
TOJIBKO JKHBBIE OPraHW3Mbl, HO ¥ M3MEHEHHYI0O HMH cpeay obu-
TaHuA (KHCA0PoA B armocdepe, TOPHLIE MOPOAL OPraHHYecKOro
ITPOHRCXOM/IEHNA U T. I1.).

Copoxynuasa OmomMacca 3eMau cocrapaser npumepso 2,4 - 1012 1
(oxomno 0,01% macesl Bee#t bmocdepnr): 97% unpuxoamres Ha
pacreHnd, 3% — HA JKHUBOTHBIX

OcHoBHblie noaxoasbl ysewus o Guochepe

Inepzemuyeckuii — cBA3b OnochepHBIX ABJIEHUN ¢ KOCMUYec-
- KuM uanydeHHeMm (nmpesxge Bcero usnyuenuem ConHna) u pa-
AMOAKTHBHBIMH [IPOIECCAMI B Helpax 3eMin

| Buozeoxumuueckuilt — pojib ¥HUBONO B PacipenesIeHny aTOMOB
B 6uocepe

Hnpopmayuorrbtit — NPHHIMIIL OPraHW3AIHH W YIIPABJIEHUA
B JKHBOM npupoje

-9

| | IIpocmparcemeento-épemennoli — GOPMHPOBAHAE M BBOJIO-
IHMA PA3THYIHBIX CTPYKTYP GHocheps

| | Hoocgpeprwtit — rnobansHbie aCIeKTH BO3AEHCTBUA HeJOBEKa
HA OKPYHAIOILYIO Cpeny

JKuBrle OpPraHmMaMbl pACIOJATAOTCHA HA [IOBEPXHOCTH 3eM-

JH, B BepxXHe#l yacTH auTochepsl, B rujgpocdepe, Tponocepe
M B HHJKHEeH dyacTu crpartochepst
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OcobennocTu pacnpeaenesus Guomaccel Ha 3emne

— Bruomacca cocrasaser 0,01 % wmaccst Bceit Guocdepsn

| | Camere ycroifunBbie GuoreomneHossl — Jiec, nousa, MupoBoii
OHeaHd

—| Buomacca VBEJIHYHBAECTCH OT IIOJIIOCOB K IKBATODY

B okeane — 0,1 % OGuomacch 3eman.

| | KITJI ncrnosb30BaHUs COMHEYHOM 9HEPIHM:
» B oxeane — 0,04 %;

e na cyme — 0,1%

Buozennan Muzpayus amomog — OBUMEHHEe 3JIEeMeHTOB 3a cYeT
SaxXBaATA H Iepefadv HX JHBBLIMH OprasusMaMy

B nponecce 3a cuer IeATEJNbHOCTH
o6MeHa BelecTB MHKPOOPTaHU3MOB
pocTa OpraHu3MOB MHOPOKJIETOYHBIX OPraHU3MOB
PASMHOMKEeHUS YeI0BeKa
MNpespawexne aHeprum

Coaneynasn suepeus — norok sueprum Conunma (10* xllx/rog)

42% orpaskaercda B KOCMOC

58 % mornomaerca arMocdepoii, Mo4YBoM (B TOM YMCiIe
20% — B Buge tenna, 10% — Ha HcnapeHue BOALI)
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18 - 10" k/I»k aneprun CoJiHIA IEPEXOAMT B FHEPTHID XUMUAUe-
CKHMX CBH3EMH.

Benensle pacrenus obpasyior 10' T oprasyecKkux BeIecTs /o,
nornowator 17 - 10 r CO,, Beygensiior 11,5 - 10" O,, ucnaps-
for 16 - 10 v H ,0

Kpyroeopor sewects u aHeprum B buocoepe

dueprua CoyHna Oprarugeckue
pemecTsa | JIVMBOTHEIE
Y
Opraasngeckue
Pacrenus AP TAR
Y
[y
OprasuuecKue Baxrepun,
BelecTsea TpudBI
HBODI‘EHEI‘IBCRBE BelgecTesa
Kpyrosoport kucnopoga
Kucnopog
B aTmocepe,
mouse, BOMe
DoTocuHTE3
Heixanue
SR OPraHu3MOoB
pacTeHuit P
Yriexkncaslil ras
. B armocdepe,
IIouBe, BOJE
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7.5. NoBGanbHbie nameHenun B Guocdepe, BbI3BaHHbIE
OeATenbHOCThI0 Yenoseka. Mpobnembl YCTOWYMBOrO PassuTus
buocdepsi. Npasuna noeegeHns B NPUPOAHOW cpepe

noBansHbie nameHeHns B Buocdepe, Bbi3aBaHHbIE
AEeATEeNbHOCTBIO YenoBeKka

[ HNapHHKOBHIN adderT J——l KMCJIOTHEIE JOMKIN

HAPYILIEHHEe 030HOBOT'O 9pO3HsA MOYB
3KpaHa U ONIYCTHIHUBAHHE
I 3arpA3HEHUE BOAOEMOB —I——l cMor
L BLIpYOKA JiecoB I

Hooegpepa — nosoe cocrosiiue Guocdepst, IpH KOTOPOM omnpe-
ACJAOIHM (PAKTOPOM PA3BUTHA CTAHOBHUTCA YMCTBEHHAHd Jesi-
TeJIEHOCTh YeJI0BEeKA.

Oxpara npupodvi — PALMOHANBHOE HUCHONb30BAHHE NIPHPOAHBIX
pecypcos. y

Jicon02UMeCK0e MblUACHIE — AHAJNS XO3AHCTBeHHBIX pelleHui
¢ TOUKY 3PEHUA YIYHIIEHNA U COXPAHEHHA OKPYIKAIOIIEH cpe/ibl

MpupoacOXpPaHHbIE MEPONPUATHA

’— Cospasue 3aMKHYTHIX NPOM3BOACTE (6€30TXONHBIX)

—| 3amuTa MPHPOBI OT BPEAHBIX BEIOPOCOR

= Vuer arojormdeckoro OanaHca npe [MJIaHAPOBAHHH HOBBIX
CTpOEeK, Jieco3aroToBoK, MeJqnopanuy

— I[TosiHOE MCIONIBL30OBAHUE H3BJIEKAEMBIX pecypcoB ¥ OTXO40B

| | OBnasienne YMCTHIMHA MCTOYHMKAMM 9HEpPrum (COJHIA, BeTpa,
BOJIH, [O/IBEMHOr0 Tela) '

— Boprba e aposueii noun
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1. BHOJIOTHA KAK HAVEKA.
METO/JIbI HAYYHOI'O MO3SHAHHA

1.1. Buonorust Kax HAYKA, ee NOCTHXKEHMS, METOAb!
MO3HAHUA HUBOH npupoas. Poas Gnonoruu B hopMupoBaEny
COBPEMEHHOI eCTeCTBeHHOHAYYHOH KAPTHHBI MHD& . . . . . . . *

1.2, Yposuesaa opranuaanus u spomwonua, OcHoBHEIE
VPOBHM OPrasusalluH KHBoOI npupoasl. Buonornueckne
cucrembl. Obmue npusHaKY OHONOIHYECKHX CHCTEM . . . . . . .

2. KJIIETKA KAK BHOJIOTHYECKAA CHCTEMA

2.1, CoepemenHas KJIETOYHAS TEOPHH, €€ OCHOBHBIE
[OJ03EHHsA, POib B (DOPMHUPOBAHNH COBPEMEHHOMR
ecTeCTBeHHOHAVYHOM KapTHHL Mupa. Passurne snaumit

o kaerke. Knerounoe crpoeHye OpraiusMoB — OCHOBA
eNMHCTBA OPraHHYecKOro MHpA, AOKAGATEAbeTEO POJCTBA
RBBON . TIDEDORIE o, 000,800 w00 o0y RN SV DRI RO IS IO YR

2.2, Muoroobpasue kiaerox. [IpokapHoThl ¥ BYKAPHOTSI,
CpaBHuTE/ILHAA XAPAKTEPHCTHKA KJIETOK PacTeHHIl,
IUBOTHHIX, GAKTEPHH, TPDHEOOB « «ie v vie o0 s s 90w arn eisio s sy o

2.3. Xumuueckuit cocras kierkn. Makpo-

H MHKpOdJeMenTsl. BaauMoeBass cTpoennsa u QyHKImHI
HEOPraHHYeCKHX M OpraEuvecKknx semects (benxon,
HYKJEHHOBBIX KHCIOT, YIIeBoAoB, tunugos, ATd),
BXOASUIMX B cOCTAB KJIeTKH. POk XMMHYECKHUX BellecTs

B KJETHKE H OPraHH3ME HYeJIOBEKA . . « « « v v s o 0 s 00 s 0 s 5 s 54 &

2.4. Crpoenne xierks. BaanmocBase eTrpoenus U QyHKUHIT
qacTeit M OPraHOM/IOB KJETKH — OCHOBA ee TeJOCTHOCTH . . . .

2.5, OOMeH BeIECTRB W MPEBPAIIEHUA AHEePIrHH — CBOICTBA
JKUBBIX OPraHM3MOB. JHEPreTHUECKHH H [LIaCTHYECKHi
obMeH, ux BaauMocEA3L. Crazuu sanepreTHUecKoro obMena.
Bpoxenne u guixaaue. PoTOCHATE3, €r0 3HAYEHHE,
KocMuuecKas poab. Passl dorocuuresa. Cserosbie

H TeMHOBLRI® DeaKIUHn ¢O’I‘0¢ﬂm38, HX B3aMMOCBH3E.

XemocunaTea. Ponk xemocuETesupyomux 6akrepuii na Semne. . .
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2.6. lenernueckasn undopmanusa B xiaerke. ['ens,
reHeTHUeCKHi Kol ¥ ero csoicrea. MaTpuuHslil XapakTep
peaxnuit GuocuuTesn. BuocuuTes Gesika B HYKJIEMHOBBIX KACAOT . . . .45

2.7. Knerka — reHeTHYecKas eIWHNUIA KUBOTO.

Xpomocomel, UX cTpoeHue H pyrKnuu. Yuciao xpomocom

¥ HX BUAOBOE nocrosHcTBo. CoMaTHyecKHe U MOJOBLIE

kJaeTkH. JKH3HeHHLIA UK KIeTKH: HHTepdasa H MHATO3.

Muros — jesenne coMaTAveckux kiaerok. Meiioa. Pasnl

MHTO38 ¥ Meifosa. PasBuTHe MOAOBLIX KIETOK y pacTeHuit

# HHBOTHBIX. [leeHne KIeTKH — OCHOBA POCTa, PA3BHTHA

M pASMHOMEHHHA opraiuaMos. Posis Meiio3a H MHTO38 . . .. ...... .00

3. OPTAHH3M KAK BHOJIOTHYECKAS CHCTEMA

3.1. Paanoobpasue OPraHU3MOB: OJ[HOKJIETOUHEIE

H MHOTOKJIETOYHBIE; aBTOTpOdE!, rereporpodnl. Bupyesl —
HeKJeTouHBle GOpME! kusHH. Meps! npodHIaKTHKH

PacIpOCTPAHEHNA BHPYCHBIX 3800M@BAHMM . . « . v v 2 v v v v v v s s . 061

3.2. BocnpouspeieHne OPraHU3MOB, €r0 3HAYEHHE.

Crocobsl pasMHOMEHUA, CXOMCTBO M OTIHYHE ITOJOBOIO

1 Gecrostoro pasMHOMeHHA. ONI0IOTBOPEHHE ¥ LBETKOBhIX

pacTeHHil M NO3BOHOYHLIX YKHBOTHLIX. BHeninee

A BEYTPEHHEe OIJIOKOTBOPEHHE . & v v v oo s s s o s o s s s sssssansis 63

3.3. OHTOreHes ¥ OpHCYIINE eMY 3aKOHOMEPHOCTH.
ONMOpHOHAIBLHOE ¥ HOCTIMOPMOHANLHOE DA3BHTHE
opraEuaMoB. [IpHYHHEE HAPVIIEHHA PABBHTHA OPrAHU3MOB. . . . ... .70

3.4. 'enernka, ee sanaun. HacaejgcrseHHOCTH

H M3MEHYHMBOCTL — CBOMcTBa opraHuaMoB. Meroghl

regeTukn. OCHOBHEIE MeHETHUYECKHE NMOHATHA

H CHMBOJHKA. XPOMOCOMHAS TEOPUA HACJAELCTBEHHOCTH.

CoBpeMeHHBIe IPEJCTABICHHA O F€HE M TeHOME. « . . o« v v v v s v v 14

3.5. 3aKOHOMEPHOCTH HACJEJCTBEHHOCTH, MX

HHTOJOrHYeCKHEe OCHOBEL. 3aKOHOMEPHOCTH HACJEJ0BAHNA,
yeraHosjenusie I'. Mennenem, ux MuTON0rMYeCKHe

OCHOBEI (MOHO- W ZUrulpHAHOe CKpeIIHBAHHE), 3aKOHBI

T. Moprasa: CHEILIeHHOe HACJAELOBAHUE IIPHU3HAKOB,

HAPYIIEHHe CIeieHus reqos, eneTuka noja.

HacnenoBanme NMpH3HAKOB, CHEIUIEHHKIX C MOJOM.

Bsanmopeiicreue renoB. ['eHOTHI KaK LEJOCTHAA CHCTEMA.

lenernka uenoBexka. MeToAbl HIYYEHUA TEHETHKH YEJOBEKA . . . . . . . 77
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4.4, Ilaperso pacreauit. Crpoenne (TKaHM, KIETKH,

Oprafsl), KUSHEALATENLHOCTD H PASMHOMEHHE

PACTHTEJBHOI0 OpraHMaMa (Ha npumepe
MOKPHITOCEMEHHEIX PACTEHMM) o + o v v v v v v v v v s s sansasass.119

4.5. Muoroofpasne pacteruit. OCHOBHBIE OTHEJkI
pacrenuit, Kiaccsl mOKpeITOCEMEHHBIX, POJIb PACTEHMH
B IPHPOAE Y KUSHN YETOBEKE « o « « o o s v s + s s s s 50 8 035s s s A48

4.6. Ilapcrso muBoTHEEIX. OAHOKIETOUHEIE

M MHOTOKJIETOYHbBIE YKUBOTHbIE. XapaKTePHCTHKA
OCHOBHBIX THNOB BECNOIBOHOYHLIX, KJAACCOB
yaeHncToHornx. OcobeHHOCTH CTpOEHMSA,
KUBHENLATENLHOCTH, PASMHOMKEHNA, POJb B IPUPOIe

H JREHE YEHOBORA! G2 W ale ¥ vis it o ale i dile ei dwiatei s SAFERY k]
4.7. Xopaossle KHABOTHEIe, XaPAKTEPHCTHKA OCHOBHBIX
KnaccoB. Posib B IpHpPOJie M KUIHM YEJTOBEKA. . . . . . e 208

5. OPTAHH3M YEJIOBEKA H EI'0 3/10POBBE

5.1. Tranu. CTpoeHHe U MKHIHEAEATENILHOCTL OPraHOB
M CHCTeM OPraHOB: MUINEBADeHUH, ALIXAHHA, BRJIEJCHAA . . . . . . . . 234

5.2, Crpoenue ¥ USHEAEATEJBHOCTE OPIAHOB

M CHCTEM OPraHOB: ONOPHO-ABHIaTeNbHOMN, TOKPOBHOM,
kposoobpaiienns, auMmboobpamennn, Pasmuoxesue

M PA3BHTHE YEJOBEKA. . . ... . R D AR TREA B R e s e

5.3. Bayrpennsasa cpejia opraEuama denosexa. I'pynne
kposu. Ilepennsaane kxposy. UnmvyaurTer. O6MeH BelecTs
M IpeBpallieHue 9HEePruy B OPraHuame yejioseka, Buramunst. . . . . . 261

5.4. HepsHas M 3HAOKDHHHAR CHCTEMBI.

HeiiporyMopaibHas peryiasnus IpOoLeccos

JHIHEIeATEILHOCTH OPranN3Ma KaK OCHOBA €ro

DeJOCTHOCTH, CBASH CO CDBHOM. & ¢ & s e o s v sa's s vis s nnsinsnnies 267

5.5. Ananusatopel. Oprassl 4yBCTB, MX POJL B OpraHuaMe.

Crpoenue u ¢pyHKknun. Bricmas HepBHAA AeATENbHOCTh.

Comn, ero ssavenue. CosHaHme, MAMAThL, IMOLHH, PeUb,

mpinienne. QOcoBeHHOCTH NCHXHKN YENOBEKA. + + « v v v v o v o v« .« . 273

5.6. JInunaa u obulecTBeHHAA MMTHEHA, 310POBLIN 00pas
musHn. [IpopunakTuka nndexnnonHbix 3aboaepannii
(BupycHEIX, GakTepHANEHEIX, TPHOKOBLIX, BRIZHIBAGMBIX
muBoTEBIMK). [Ipenynpexenue TpaBMaTH3Ma, NPHEMbI
oxasanusa nepsoi nomoiu. Ieuxnuueckoe u puanyeckoe
3f0poBke yejoneka. PaxTopsl 370poBbA (AYTOTPEHMHT,
3aKAJIMBAHWE, JIBHTATE/IEHAA AKTHBHOCTE). PakTopsl
pucka (cTpecchl, F’HIONHHAMHSA, epeyToMIeHAe,
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nepeoxnaaenne). Bpeansie u nonesHsie NPUBLIYKH,
3aBMCHMMOCTE 3/I0POBLA YEJOBEKA OT COCTOAHMSA
oxpyxaomeii cpegsl. CofmogeEne cCAHUTADHO-
IHIMeHHYeCKHX HOPM M MpaBuJ 3L0poBoro ofpasa MU3HM.
PenpozykTueHOe 310poBhe yenosexa. IlocneacTeus
BIAMAHWUA QIKOr0JIA, HUKOTHHA, HAPKOTHYECKUX BElecTs

HA Pa3BUTHE 3APOALINIA YEJOBEKA, + « v « ¢ « v v v ¢ 4 e

6. DBOJIIOLHSA HKHUBOM MTPHPO/ILI

6.1. Bug, ero xputepun. Ionyianus — CTPYKTYpHAH
eMHUIA BH/A W JeMeHTADHAS eJNHMUIA dBOTIONHY,
Muxpoasoaonusa. Obpazosanue HOBhIX BujoB. Coocobsl
Buaoobpasopanns. Coxpanenue MHOrooBpasusa BUAOB Kax

T -

OCHOBA YCTOHYMBOCTH GHOCHEDEL + o v v v v v v v v v v v v evesss 289

6.2. PassuTHe 9BO/IOMMOHHLIX HAeH, S3HAYEHNE
asoyonnonnoit Teopun Y. lapenua. Baaumocsass
ABUIKYIIHX CHJI 9BOMIOIHH. DOPMBI €CTECTBEHHOTO
orbopa, bl 6opubsl sa cymecrsopanne. CUHTETHYECKASA
TEOPHS BONIONHH. JJIEMEHTAPHEIE (DAKTOPH ABOJIOIHH.
Hecaeposarna C. C. Yersepukoea. Poss agonwonnorsoit
TEOpuH B PJOPMUPOBAHMH COBPEMEHHOM

ECTECTBEHHOHAVUHON KADPTHHBE! MHPA. « + . v . o I RTRS Sid A TR aie 1 S R

6.3. loxasarenbCTBA 9BOJIOLMN XKHBOH IPUPOAKI.
PesyaeTaThl 9BOTONNH: TPHCHOCOBIEHHOCTEL OPraHH3MOB

K cpeae o0MTAHMA, MHOTOODDAGHE BHJAOB + « 4+ v « o v v v v v v o

6.4. Makpoasomonus, Hanpasnesna ¥ OyTH 9BOJIIOMH
(A. H. Cesepnos, U. U. lImanwrayasen). Buonornueckuit
nporpecc u perpecc, apomMopdos, MAHOANANTAILLASA,
nerenepanus. puauas Gnosorudeckoro nporpecca

# perpecca. 'MmoTessl BOZHUKHOBEHWA U3HA HA

3emne. Ocuopubie apoMopdossl B 9BOJIOIHH PACTEHIH

M JKHBOTHRIX, YCIOMKHEHHE KHBLIX OPTAHH3MOB HA 3eMie

B OPOMECCE DBOMIOIMIL v o o s o o o o s 8 o 8 8 s o s ¢ o s 6.0 004

6.5. IIpoucxonenne yenosera. YeloBex KaK Buj,

€ro MecTo B CHCTEMe OpraHudeckoro Mmupa, I'mnoresst
HPOMCXOMAEHNA YeaoBera. [[BUKYINHe CHIIb

U 2Tanbl 9BOMIONHY yenosexa. enopeueckue packl,

X TeHeTHYECKoe poacTBO. Buoconmansuas npuposa
yejopexa. ConnagbHas M NPHPOJHAA CDeld, AAAlTALNH

K HEH YEMOBEKA . . v+ v v o VRPERANEE sae i v i
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7. 9KROCHCTEMbI H NPHCYIOIHE HM 3AKOHOMEPHOCTH

7.1. Cpeanl ofuTanus OpranuaMoB, JKOJIOIHYECKHE
daxropel: abuoTHueckue, OHOTHUeCKHE. AHTPONOTeHHEIH
DEARTOD, IR SRR T s els 03 o aa Aoae o ain ofe aimce sta s ala T neaTy

7.2, Drocucrema (GuoreoneHos), ee KOMIIOHEHTHI:

HPOAVUEHThI, KOHCYMEHTHI, PEAYIIEHThI, HX POJIb.

Bujaosas ¥ NpoCTPAHCTBEHHAA CTPYKTYPA 9KOCHCTEMEI.

Tpoduueckue yposuu. [lenu u cern nurasus, UX 3BEHBLH.

TIpaBsiiio 3KOMOIHUEeCKOM MHPAMUBABL. + « o « v o s s o o v v v s v s s s e 329

7.3. Paanoofpaane axocucrem (6Horeonenosos).

CamMOpasBHTHE H CMEHA 9KOCHCTEM. YCTOHYHBOCTL

H IMHAMUKA aKocuereM. Buonmornueckoe paanoofpasue,

CAMOPEryJIANHA ¥ KPYTrOBOPOT BEINECTB — OCHOBA

VCTOIYHBOr0 passuTHs axocucreM. IIpuduHL

VCTOIIHBOCTH W CMeHEI sKocHeTem. Mamenerns

B 9KOCHCTEMAX 10 BIUAHHEM JIeATEIbHOCTH YeJIOBeK4.
ArposKoCHCTeMBI, OCHOBHBIE OTJIHYHA OT IPHPOLHBIX dKOCHCTeM . . . 334

7.4. Buocthepa — rnobanbHas sKOCHCTEMA. YueHHe

B. Y. Bepuanckoro o 6uochepe. #upoe pemecrso, ero

dyrruun, OcobennocTy pacnpenesennsa GmoMaccsl Ha

demue. Buosornuecknit KPYroBOpOT H NpeBpalieHHE

aHeprun B Guocdepe, poJib B HEM OPraHWSMOB PA3HBIX

OAPCTB. DBOMIONMNA OHOCHEPBI + & v v v v v v v v v v v s vsevsssssss 339

7.5. I'nobazsHble H3MeHeHHs B Ouocepe, BHISBAHHEIE
neATeabHOCTLI0 Yenopeka, Ilpobnemsr yeroitunporo
passuTua Guoctepst. [Ipasusia nmoBeleEMA B MPHPOAHOIL cpexe . . . . 344
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