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Pacrenns
Kuerounoe crpoenne pacTeHui

Crpoenne KIeTkH

. Slnpo ¢ xpomMocoMamu
(HacnencTBeHHas HHpOPMAaLIHA ).

. Ilnronnazma (BHyTpeHHAs cpena).
. Xnoponnactel ((orocunTes).

. Bakyonb (xpaseHue BelIecTs).

. IInazmatiueckas memGpana (rpa-
HHILA KIETKH).

. Knerounas obonovka (3amura,
topma KneTkm).

XaHHe Iutanue Pocr Pasputue enexHme
(noromexne (nornowenue (ysenuue- | | (npuoGpe- (pasmuo-
KHCIopoa 1 NHUTATEIbHBIX HHE pasMe- TEHHE HO- KEHHE
BhIIE/IEHHE BEILECTB U pOB KJIeT- | | BbIX Ka- KIIETOK)
YIJIEKHCIOTO BbLAENEHHE KH) HECTE M
rasa) NpOYKTOB MPH3HAKOR)

pacnaza)

Txauu pacrenmii
(cpynma kaemok, umerowux 0bujee RPOUCXodICOenUe, ChpoeHue, PyHKYUI)

Tkaub | OGpazosa- | Ilokpos- | Mexauuye- | INpoeoas- | 3anacao-
TeJbHAA Has cKas nmiasi as
Ine B Toukax Ha rpanuue | Bo Beex wac- | Bo Beex Kopun,
HaXoAH | pocta C BHELUHEH | THAX PacTeHMs | 4acTax n710/1bl,
TCA cpenoi pacTeHHA crednu, u-
CTBA
Oco- | Menkwue, Obl- | IlnotHO Knertkn ¢ Obpasyior | Kpynnble
OeHHO- | CTPO AENATCA | MPHIEraloT | TONCTHIMH COCYABI M | KJIETKH ¢
CTH JpYT K ApY- | CTEHKaMH CHTOBH]- TOHKHMH
KIIETOK ry Hble TPYOKH | CTEeHKaMH
®yuk- | Poct pacre- | 3ammra 3amura, [lposene- 3anacaet
s HUS ¢dopma pac- | HWe UTA- | MATATENb-
TEHHS TEMBHBIX HbIe Belle-
BEILECTB

http://vk.com/ege10

ballov



Hapcerso bakrepun
(Bo3ayx, BOJIA, 1104BA, NOCTPORKH, NPOAYKTEL, X KHBBIE OPraHH3MBbI)

DopMbl DaKTEPHAIBHBIX KJIETOK

e

o

Kokku
(mrapoBHAHbBIE)

Bauunns
(nano4uku)

BuOpHOHBI Cnupunns
(u30ruyTsie) (B BHAE cniHpa-
nM)

Crpoenne Gakrepuii

Pacemumenvnas xnemxa

baxmepuansnas knemxa

KuzHeaesaTeabHOCTH ﬁa!c'reguii

o

Turanue Heixanue
Canporpodel AspobHble
(BeiecTBaMu (AbILAT KH-

MEpTBBIX opra- CIOPOAOM)

HH3MOB)

[MapasuThi AHaspobHbie
(BeutecTBaAMH (He HyxnatoT-
KHBBIX Opra- cs B KHCJI0poze)
HH3MOB)

b

[lopua nponyktoB ™ | A

Paspywienue nocrpoex, «+——— | K
MEXaHHIMOB M T.[I. :
bonesnu AHUBOTHBIX, pacTEHHH +— :;
W HenoBeka (xonepa, yyma, "

TH(, Kapuec)

’ Pasmuoxenue
JBnxeHue
C noMouisio ( nenennem
KIYTHKOB HJIH KJIETKH)
3a CYET BOJIHO-
o6pa3sHbIX Co- BuikuBanue B
KpalleHuH. H r -
HBIX YCIOBHAX
C nomolisio
crop.

3HaueHue OaKTepHii

|, 00pasoBaHue Mo4BhI
——» MOJIyMEHHE YKCYCa, ChIPa, Keupa
Horypra u T.1.

> MECTOPOXKAEHHUS Cepbl H AP.

http://vk.com/ege100ballov



LInsnouHbl

Hapereo I'pnowi

Crpoenne rpubos

Mnoposoe teno

i rpub

[TnecHepsii
rpub Mykop

ZKnzueaesTenbHocTh rpubos

Iiranne — ¢ no-
MOIIBIO TPHOHMIIEL.

Can bl
(nuIovHsie M
IUIECHEBBIE TpHOLI)
[apazuTs! (TpyTO-
BHKH, CITOPBIHbA M

Abixanune
Kucaopoaom so3jtyxa
¢ IOMOIILIO FPUOHH-

TIBI,

T.J.)

PaimHozenne
C noMonso crop
HIH JleleHueM

I'PHOHMLIBL.

Muoroo6pasue u 3uauenue ['pudos

http://vk.com/ege1

Husiume rpuosi Beicime rpubsi
JApoackesble IInecuennie rpudsI Tpyrosuku Insnounsie
rpuds1 rpubsl
Omokneroynsie | OHOKIETOUHBIE IMapazursi, oce- | [ocensmoTes Ha
rpudbl- M/IM MHOTOKJIETOY- | JISIIOTCH Ha CTBOJIAX | JIECHO TI0 1
canpoTpods, Hble rpuOhI, 10Ce- | IEPEBLEB, CTWIKE, MOI'YT
[MTAIOTCH CaxXa- | JIAIOTCH HA OpraHH- 00pa3oBLIBATE
PHUCTEIMM Belle- | ueckoM cybeTpare. MHKOPH3Y —
CTBAMM. cHMOHO3 © KOp-
HSIMH JICPEBBLEB
(IO OCHHOBUK ).
Henonesyiorea 8 | Menonssyiores juia | Paspymaior jepe- | EcTb chego6HbIe
KOHJIHTEPCKOM | TIPOM3BOJICTBA aH- | BbA; HEKOTOPBIE (CMOpPUOK, JIK-
MPOM3BOJACTBE H | THOHOTHKOB (I1e- HCHONbL3YIOTCH WIS | CHYKA M T.AL) M
1A MOy YeHHs. | HULWUTMH ), TIOPTAT | NOXYYeHus J1e- ANOBUTHIE (My-
JIEKApPCTS, MPOJTYKTEL KapcTB (yara), XoMop, GneHas

O0ballov



JIvwaiauKu

3nagenne JINMUANHIKOB

1. Paspymienue ropHeix 1opoj
2. ITuima fuist sKHBOTHBIX
3. Iokasarens HMCTOTHI OKPY Katomeit cpejibl

Tunbi cji0eBHIN JHIIAHHHKOB

s l 2l

Hakunnnie JIncropareie Kycrnerbie
Ha nosepxnocti ClioeBHlIE TUIOCKOE CJIOCBHIIIE B BF
cyOeTpaTa TOILKO (KcaHTOpHs HaCTEH- KycTHKa (Kiaj
IUIOIOBEIC Tejla Hasd, F’HIIOrHMHHA, HHA, YCHEA, «0J
NHInaianka ImapMeus) HHH MOX»)
Dopmbl JHIIAHHHKOB
Haitilmis NucroBaTtein:

63'-‘"“'1!' namenun

Kyctucreie: 6opopau ’:"& -'_
KnapoHuM (arens) A
Crpoenne JHIIAHHHKOB

85700
.——-.' =

20 0o




IMapcerso Pacrenus

Otaea Boaopocian
O/IHOK/IETOYHBIE BOAOPOCIH MHOrokneToHbIE BOAOPOCIH
it (AL T

Awronnasma .
N

Kpachsin roasox

o

: R BAne e

© Ypomatothop

- Xnamuaomonana u xnopenna

Pasmmoxkerne: Ynorpuke —3oocnopa —Ynotpukc (becronoe)
I'amera
Jurora—4 cropui—YI0TpHKC (110710B0C)
I'amera
i Vrorpuke = 3oocnopa — Yaorpuke
MuorooGpasse: 1. 3enensie Bogopociu (yibBa, YIOTPHKC, MIEBPOKOKK) —
BCTPEYAIOTCH MOBCEMECTHO
2. DBypeie Bogopocin (naMuHapus) — MOpcKue
1. Kpacusie Bogopocan (mopgupa) — MOpeKHe
3Hayenie: MIIKA U KHCIOPO JUTA MOPCKHX OpraHi3MoB, KOpM JUTs ckoTa, yao6-
penHe, NpoAYKTHI MHTAHMA («MOPCKAs KaryceTay), oA, NeKapcTsa,
Oymara, arap-arap (/18 KoHAHTEpCcKOH NPOMBIIIIECHHOCTH).

Oraen MoxooGpasubie
HU3IIE CITOPOBBIE PACTEHHNS, 0OMTAIOT BO BAAKHBIX MECTAX )

MMpusna- | Tlewenounsie MxH _| JIncroctebenbHbIC MXH
KH
Crpoe- | Teno npencrasieno cioesniueM | EcTb creenb, IHCThA H PH3OH-
Hie (pHHYMSA, MAPIIAHLIHA ) Jbl (KYKYUWIKHH Ne, carnym)
Pasmiio-
JKeHne ! |
(cnopo- | Cnopa—Ilpcapoctok— XKeH.aK3CMIVIA pﬁﬂm‘nmxa
BOE) 3urora— Criophr

Cnopa—TIpeapoctok— Mym.zﬂeunnnp—bc{miammun " (T
3nave- 1. Bri3eIBaroT 3aKucaHue TI0YB
HHE 2. C¢arHogrie Mxu — 06pa3yior Topd (Tonmeo, xkapbonosas ku-

h t factMacca M TLY
; OV



Ornen Ianopornukoobpasnbie
(BBICIIHE CTIOPOBBIE PACTEHHS)

C'Ipocuuc: €CTh KOPHCBHILE, crebenb, THCTRA, CIOPBI CO3PCRAIOT B CMIOPAHTH-
AX.

PasMHoxkenue: — Cnepmaro3ona
Cnopa —3a) 0K }—Bmm——bh&omnoe——ampocnuﬁ

—» Siine pacTeHHe  IMaropOTHHK
Mnorooﬁpasne 1. ManopoTHHKH (OpIIsSK, CANLBHHHS)
2. XBotiu
3. IInayssl (MMEIOT JUIMHHBIH MOI3Y4YHH cTeDeb)
3uauenne: 1) 3anexu kaMeHHOTo yris (ApeBHHE IMATTIOPOTHAKH) — TOILUIHBO,
ChIPBE U1 XHMHUYECKOH IPOMBITIUIEHHOCTH W.T /1.
2) IIpoH3BOACTBO JIeKAPCTB (TIAYHBI, XBOLIH)
3) YnorpeGnsior B Iy (HEKOTOPBIE XBOIIH M MANOPOTHHKH)
4) XBou1 — COPHOE PACTEHHE

Otnen INostoceMeHHBIE

Crpoenue (IpeBecHbIe pacTeHHA): KOpeHs, credes (CTBo), THCThA {y Dolb-
IIHHCTBA — B BHJIE MIJT), CEMEHa (CO3PERAIOT B LIHINKAX).

PasmHokeHNe (CEMEHHOE):
i

Myx.IIHIIKa— UL ‘

OnbUleHHAS DIMIIKA — CEMS —> MOJIOJIOE PACTEHHE
JKeH.IUHIDKA— CeMIBagaToK ‘

1

Muoroobpasue: XpoiiHbie (CocHa, TMCTBEHHHLIA, MOKOKEBETBHUK, TYA)
'HHKroBbIe (THHKTO — MIMEET HACTOSINE JTUCThSA)
3nauenue: 1)Ounctka aTmocdepHoro Bo3ayxa
2) CTpoHTeNLHEIE H TI0JET0YHEIE MATEPHAIIEI
3) HckyccTBeHHbIe BOJIOKHA (KanpoH), kaHu(os, H T.1.
4) UsroroenecHne Oymaru
5)JIexapcTBeHHbIC H MHIIEBEIEC pacTeHns (KeIpoRoe MAcio)

Ornen IokpsiTocemennsie, HiH LiBeTKOBBIE pacTeHus

CrpoeHHe: eCTh KOPEHE, CTe0eb, JIMCThA, UBETOK, CEMEHA H M0k
Pasmuoxenune: CeMEHHOE H BEreTaTHBHOE
3nauenne: KynsTypHEIe pacTeHHs, IeKAPCTBEHHEIE, ICKOPATHBHLIE, KOPMO-

http://vk.com/ege100ballov




Crpoenne IBeTKoBBIX pacTennii

€lecTBa pa HH

MunepansHsie Opranuueckue
(Bona, conu) (Benku, HHUPHI, YTICBOMILI,
y : BHTAMMHBI)

- Opranel pacrenns
L ot oy
Kopenib r

Crebens Jlner Tloukn Hserok Ilnoast

\ /] ¢ ceMeHaMu |

\

BererarupHsie opraisl I'eneparuBlbic OpraHbl
(s muTaHKA, OBIXAHHA H T.4.) (Ui pasmMHOKEHH)

Cemsn

Crpoenue cemsin
— T

LBy R0BHBIX namnnﬁ OAHOACNBHBIX PACTEHMIA

N

€MEHHas KoxXypa 3apomm OxoJIONNOAHUK CeMsn

em,nonn(i!) Kopemok CreGenex Iloyeuka

Cemsnonn(2) Kopemok Crebenek Ilodeux:

Yci0Bust NPOPACTAHMA CEMSAH

1. Temso
2. BrnaxHocTs (g nHTAHKA 3apOakILIa)
3. Bosayx (mus AbIXaHHS 3apo/ibima)

http://vk.com/ege100ballov



Kopenn
Crpoenue KopHsi

Buemnee BHyTpeHHee
1. KopHeBoii 4eXIMK (MEPTBBIC 1. Koxuua (ans 3ammrhl)
KJIETKH, 3alllHLIIAI0T) 2. Kopa (a1 3auiuThI)
2. 3ona genenus (Menkue KIETKH, 3. KambGuii (knetkn 6picTpo ae-
OBICTPO JlensTes) JIATCSH; POCT KOPHA)
3. 3omna pocra 4. Jly6 (npoBoaMT OpraHH4ecKHe
4. 3oHa BcachiBaHus (€CTh BbI- BellecTsa OT CTebs M IHCTh-
POCTBI — KOPHEBBIE BOJIOCKH — €B)
JUIA MHHEPATLHOTO MUTaHHA) 5. Hpesecuna (NpoBOAMT BOJY M
5. 3ona nposeacHMs (NPOBOANT MHHEpaJIbHBIC BEILECTBA K
MHHEPAJILHBIE BEMIECTBA K cTebIII0 U MTUCTBAM)
crebiio)

Buabl kopHeii
— l To———,

I'naBHblii KOpeHs BokoBpie KOpHH — ITpunarounbie KOpHH —
BBIPACTAET M3 KOpEILl- OTPACTAIOT OT IMaBHO- oTpactalor ot crebs
Ka 3apoAbilua CEMEHH ro KOpHa

THnbl KOPHEBBLIX CHCTEM

HKHE Moukopatas
(BhIpaXeH rnaBHbli KOPEHBb; (rnaBHbIH KOPEHb HE BBIPAKEH;
y GosbIIMHCTBA ABYAOIBHBIX pacTe- ¥ OJIHOJIONBHBIX PACTEHHH)
HHUH)

Bunjonsmenenns KopHei
Iy AT R R -_\é

Kopuexny6uu Kopsemio, Bosayunsie XaTelbHLIE
(y reoprunsi) — | | (Y MOPKOBH, KOpHH (y op- KophH (y pac-
3anac nuTa- periel) — 3anac XHUAEH) — s TEHHH TONKHX
| TenbHBIX Be- TIMTATENBHBIX JIBIXaHHA H MecCT) — JUIA
1ECTB. BelecTB NHUTaHUA JIbIXaHHSA
IToGer

(Haji3eMHas 4acTb PACTEHHA)
IMoukn: 1. Bepxymeunas
2. Bokoesie
V3en — yuacrok cTebis, 0T KOTOPOro OTXOJMT JIHCT M MoYKa

http://VK.com/ege T00ballov




Hucropacnonmnné
A_ﬂv*”“'"“'ﬂﬂﬂ; : l ‘hhﬁﬁhh““hz_A

QOuepennoe CymnporueHoe MyTtoBuatoe
Jluctea pacnonoxe- JIucThA PacIoNokKeHbl Ha oanom y3ne Tpu
HBI I00MEPETHO MONapHO HANMPOTHB u Gostee nucTHEB
ApYT npyra
Iouka

L

TToueynsie yelryn 3auaTouHbli ober

3auarounsiii 3auarounsie  Komyc SavaTounsiit GyTOR
crebenp JTHCTBA HapacTanua (Y reHepaTHBHAIX
MOYeK)
Jluer
AKujaKoBaHHe JJHCTHEB
[Mansuaroe [Tepucroe IlapannensHoe Hyrosoe
(kn1eH, MaHKeT- (ocuHHa, BA3, (nyx, poxs, (mam b
Ka) nuna, ay6) MiHeHNLA)
Crpoenue aucTa
Buemnee Buyrpennee
1. JlncroBas MIaCTHHKA 1. Koskuia (na mikHeH cropone
(bynxumu: porocuuTes, ra- JINCTA — C yCThHIIAMK); DyHKIMM —
3000MeH, HCIIAPEHHE BOIBI). HCMapeHHe ¥ ra3000MeH.
ITpocmuie aucmes — ¢ oanoi | 2. MekoTs IHCTa (KIETKH C XJIOpO-
JIUCTOBOIH TIACTHHKOH. mnacTamu); hyukuus — porocuu-
Crooichbie aucmbA — C He- Te3.
CKONBKHMH JIHCTOBBIMH 3. JKunku nucTa
ILTACTHHKAMH 1) Cocynsl (npono.curr BOAY H
2. Yepewok (oTcyTCTBYET ¥ MHHepaJIbHbIe BEIeCTBa)
CUORYUX TTHCTHEB) 2) Curosnansie TpYGKH (0TBO-
3. IIpHIHCTHHKH NpH OCHOBA- ZAT OpraHHyecKHe BelecT-
HHH YepelKa (He y Beex Ba)
pacrenmit) 3) Bouokna (npuaaioT npoy-
HOCTB)

http://vk.com/ege100ballov



B3auMoCBA3b JILIXAHUS HHTE3a

ConHeunas SHepris

F

DOTOCHHT
(npoyecc oOpasosanus
OP2AHUYECKUX BEECMEB
U KUCAOpoOa us yenexu-
Cno20 2a3a U 600bl HA
caemy)

/ |
Bona Yrnekucusiii
ras

\ 3
dvixanue
(npoyecc avidenenus
IHepauu U 0bpazosanus
VeNeKUcnozo 2asa u 6o-
Obl 3a cyem paspyuie-

HUA OP2AHUYECKUX ge-
wecma u kucropooa)

Kucnopon Opraunyeckne

BELICCTBA

Dueprus

Crebenn

Bujel crebaeii
//

Ipavocmosyue | | Bolowuecs Jasaowue

Tlonzyuue

— pACTYT BEpTH-
KaJIbHO BBEPX
(Gepesa, noa-
CONHEUHHK)

— obBuBaroT
onopy (acons,
XMeJlb, BRIOHOK
noneBoi)

— LEMAIOTEA 3a
Onopy yCHKamH
HJIH ITpHAATOY-
HBIMH KOPHAMH

(ropox, nunom)

— CTEJIIOTCA 110
3eMJIe U MOTYT
YKOpEHSATECA B
y3nax (3emus-
HHKa)

http://vk.com/ege100ballov




Buyrpennee crpoenne crebias

TOHKHMH 000104-
KaMH H MEXKIeT-
HHEKaMH

Haspauue 30- Tun Tkanu Ocobennoctn DyHKIHH
Hbl cTebna KJIETOK
Kowuua TMokpornas Onun cnoit KIeTok, 3awura
MAOTHO NPHJIETalo-
LWHX APYT K ApYTY
HeueBHYKH OcHoBHas Kpynusie knetku ¢ T"azoobmen
MEKKINETHHKAMH
IMpo6ka IMoxposuas MeprBhle KIETKH ¢ 3amura
TOJNICTHIMM CTEHKA-
MH
[lepeuunan TMoxposnas Knerku mnotho Samnra
Kopa NPHJIETaIOT ApYr K
Apyry
Jly6 1. IMposopsutas | 1. CuToBHAHbIE Iposeneune
2. Mexaunveckas | TpyOku OpraHHYecKHx
: 2. Jly6ansie BEUIECTB OT JIHCTh-
BOJIOKHA eg; onopa
Kambuii Obpa3zosatensHas | Menkue KneTku, Pocr crebna B
OBICTPO AENATCH TOJIMHHY
Hpesecuna | 1. Iposoasmas 1. Cocynm! (nonkie | Tlposenenme Bobl
TpyOKH) H MHHEPATTBHEIX
2. Mexannueckas | 2. JipeBecHHHBIE BEUICCTB K IHCTh-
BOJIOKHA AM; oropa.
Cepauenuna 3amacaromias Kpynnsle kieTkn ¢ | 3anacanHe BEILECTB

Ilepensuxenue BeuecTB no credaio

CThAM

MuHepanbsHBIX — 0 cocyaam
ApPEBECHHBI OT KOPHA K JIH-

raHaM 3arnacaHHs

QQ!EHE"!GCKHX = N0 CHTOBHIHBIM

Tpybkam ny6a oT JIHCTHEB K Op-

BHIIA) HIH B LICHTPBI pocTa

(xopeHs, TyKO-

: BHEOHSMQHQHHH noderon

Kopuesnme KayGenn
- €CTh MPUAATOUHbBIE - Honue (= crebens) - THa3KH C MOYKAMM,
KOPHH H IUIEHYAThIE - Yewywn (= nucTtsi) BHYTPEHHEE CTpOEHHE
YenyiKn-TMCThA - Ipunarounsie KOpHH - ectb mpobka, 1ny6,
(y mbipes, HpHca, CaH- (}' JyKa, THJIbITaHa, HYec- ApPEBCCHHA, CEPALECBH-
CeBbEPHI) HOK2) Ha (y kaprodens)
http://vk.com/ege100ballov



IBeTok

gl:!;pogune _I.'!BETICQ\\‘ 3

Oxonougethuk (O) - I'naBnbie HacTH
Yameuka u3 Benunk u3 - ITectux (IT) Teraunka (T)
YalIeNnHCTH- JeNecTKoB

. kos (1) (N
/ \ ¥
3ann3|>‘c ce } ik
Ms3auaTKa- Cgo:- L N
MH 4 TeruuHOu-
' Hasg HUTB
Tunsl couseTnii
Haszsaumue OcobeHHOCTH CTPOCHNS Hpumep
I} Kucts Ot rnasHOM OCH Ha BETOHOXKKAX oTXoaaT | Jlanaeim
p O/IHHOYHBIE [IBETKH
0 | Konoc Ha oamnoii ocH HeCKOBKO cHasunX useT- | [TogopokHKUK
i KOB
T | 3oHTHK [1BETOHOXKKH BLIXOJAT M3 BEPILMHEL OCH Buturs
b1| Kop3uuka Cuisume IBETKH Ha pazpocuiemMes mioc- | OayBaHdHK
€ KOM JIOJE COLIBETHS
Tonoska Cuaaune HBETKH Ha paspociueiics kpyr- | Knesep
JI0# OCH COLIBETHA
IMouaTok Cupaaure HBETKH Ha paspociueics Kykypy3a
VIHHEHHOH OCH COLIBETHS
C| Merenka Heckoneko kucreii Ha obmem crebenske | Cupenn, oBec
7| CnoxHbii Heckonkko NPOCTHIX KONOCKEB Ha obwieit | [Tuenuna
0 | KoJloc OCH
# | Cnoxublit Heckonbko npocThIX 30HTHKOB M3 BepiiM- | MopKoBB, NeT-
H | 30HTHK HbI 001Le#H OCH pyuIka,
Bl
e
Tunei onpuienus
(mepeHOC NBIIBIE C MBUIBHHKA THIMHHKH Ha PhUIbLLE MECTHKA)
Camoonbuienne IlepekpecTroe onbute-
(TbUIBLA NEPEHOCHTCH HHUE (MBUIbLA NEPeHO-
Ha MECTHK TOIO Ke CHTCA HA MECTHK JApPYro-

http://vk.com/ege100ballov



Cnocolbl onblaeHHs
A-—"‘//

}

\.\“

Mckycersennoe
[BEUICHH Oneuienne (nbiabLA COELH-
BETPOM HACEKOMBIMH IBHO NEPEHOCHTCA
YEJIOBEKOM)
ITnoasr
/ Crpoenne rmoga\
Oxonomiognnk Cemena
Obpazyercs n3 O6pa3syiorcs u3
CTCHOK 3aBA3H CEMAZAMATKOB
Tuns! naoaos
Komwue- | Hassanue OcofeHHOCTH cTPOEHHS Ipumepni
REnD njioja
ceMnAH
3epHoBKa KoxucTbiii OKONONNOAHKK Cpa- Osec, puc,
CTAeTCA C CEMEHEM neipei
‘Opno- Cemsanka | Koxkucrsiit oxonomnoanuk He cpa- | Ioxconneuy-
C| cemsn- CTaeTcA C CEMEHEM HHK
HBIE Opex OKONOIIOAHNK AEPEBAHHCTBIH JHy6, opew-
Yy HHK
Kpeinatka | CeMAHKH H OpEIIKH ¢ KpunoBHA- | KuieH, AceHs,
X HBIM BBIPOCTOM Gepesa
Mmuoro- bo6 ITnoa 3 aByx crBopok K KotophiM | ["opox, 60661
H| cemsn-- NPHKPEILIAIOTCA CEMEHa
HBIE Crpyuox n | [lnonm u3 AByX CTBOPOK C Hiepero- IMactywibs
E CTpy4OHeK | pPOJKOif, ceMeHa IPHKpPEnIeHsl K CYMKa, Ka-
neperopojike nycra
KopoGouka | KyGeimkooGpa3nsiii nnoa, otkpsl- | Mak, Oenena,
BAOLUMACH KPBILLIEYKOH MIIM OT- TBO3JIMKa
BEPCTHAMH _
Onno- Koctauka | Ilnoa c couHoi MAKOTEIO H ofipe- | Bumna, nep-
C| cemsn- . BECHEBIUMM BHYTPEHHMM CJIOEM | CHK, MHHJIa/lb
O| Hble OKOJIOILIOAHMKA — KOCTOYKOM i
o Sropa Muorocemsunsii naoa ¢ Mako- | Cmoposuna,
H| Msoro- ThIO, MOKPLITOH TOHKOH KOMKHLEH TOMAT
bll cemsn- Sl6noko Cemena neskat B IeH4aThIX ¢y- | AfiBa, rpyiua,
E| wsie XHX KaMepax AGnoHA
TrikBHHA Cemena nexar B couynoii makors | Orypeu, ap-
L1014, HApYKHBIA cioi okono- | Oy3, kabGauku
h tt /, f I I'[.I'IO.IL!-IPK& n@nmn# :

Oballov




Pazun?mnug une'tmnux EH%HH‘?

ITonosoe (¢ nomMoIBI0
CreIHaATH3HPOBAHHBIX
MNOJIOBBIX KJIETOK)

becnonoe (BererarnsHoe)

OmnioloTBOpeHHe

BETKOBLIX PACTEHHI

IlgeTok

/

ThiunaKa

3

[Mb1BEBOE 32pHO

\

IMecThk

'

3apoasiueBslif MEHIOK

3aBA3H
[eppiii Bropoii LlenTpansHas SlituexneTka
cnepMHit CrepMHi BereTaTHBHAs
KJIETKA

Knerku sunocnepma

3urora (Oyayuinii 3apopIm)

BererarusHoe EQBM HOKEHHE gne'rlcgsux pag!;euni‘l

HanzemHbIMH YaCTAMH paCTEHHA!
1. JIHcTOBEIMH YepeHKaMK

(cennonus, Geronus)
2. Cre6neBbIMH YepeHKaMH
(Tpaneckanums)
3. Ionzyuyumu noGeramMu
(myroeoii 4aif) _
4. BunosmMeHEHHBIMH noberamy | -
- wycamm» (xnopodurym,
IEeMIISHHKA)
5. OrBoakamu (cMopoanHa)
6. IlpuBuBKOii

(noaoBEIC iepeBb)

HOQQEMHHMH HYacTAMH pAcTEHHA:
1. KopuespiMu uepenkaMu (oa1y-
BaH4HK)
2. KopHeBsIMHM OTHpbICKAMH
(ManuHa, OCOT, CHpEHB)
3. Bupon3MeHEHHBIMH noGeramu:
1) xnyGuem (xkaprodens,
TonHHaMGyp)
2) nykoBuueH
(TrONBNAH, HAPLKCC,
YECHOK)
3) xopHeBuieM (MpHC, NaH-
bl NMBIpeit)

http://vk.com/

ege
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Knacenpukauus IiBerkoBbiX pacrenuii

Jenenne [TokpbITOCEMEHHBIX PACTEHMIT HA KJIACCHI

Ipusnaku Ka. Oanogoasubie K. JIsyaonsubie
KonuuectBo cemsoneit Onna lpe
B CCMEHH
Kophesas cuctema MoukoBartas CrepxHenas
OKONOUBETHHK Ipocroi Jlsoiinoit
HKunkosauue nucthes | IlapaniensHoe WIH Ayro- Ceruaroe
BOE
[poBoasawme myyKH Pasbpocanbi o Becemy B nentpe uiun B BuAC
crebna crebar KOJblA
CemeilicTBa HBETKOBBIX pacTeHni
K. CemeiicTro Muoroobpasne | Dopmyaa Couperne Ilon
HBETKA
Kpectousetnsie |3 200 B,, Kucts Crpytiok
Kanycra, peab- | YaJlyTa,ol1,
Ka, nacTylbs
A cyMKa
B | Posousersbie 3 ThIC. B., Ilpocroii 308- | Opeuek,
Yy wunoeHHK, ' | YsJIsT2Ils | THK WK OoH- | KOCTAHKA,
A A0n0HA, MaH- HOuHbIE UBeT- | AbI0KO
J(: WETKA KH
b INacnenosbie 2300 8., kap- | Yyl Tl Kucts SArona
H todens, ayp-
Bl Mmanu, Oenena
E | MoThiIbKOBEIE 121Hc. B,y | s logea l'onoska, bBob
60661, dacons, Tyl KHCTB
ropox
CHOXHOUBETHBIE 25 THIC. B., Pasumble TH- Kop3nuka Cemanka
OAYBaHYHK, Mbl IIBETKOB
BACHJIEK, reop- | B OIHOM
THHA COLBETHH
O | 3nakorsie 2 ThiC. B., | 0TI, Konoe, me- 3epHoBKa
ﬂ POXE, PHC, Mbl- TenKa
i peii, osec
pi |
o0
JI | Jluneitusie . |4 THIC. B., OgTell, Merenka, SAropna,
b WA, NTaH- KHCTB, 00H- | kopoBou-
H AbIL, TYK HOYHBIC LiBET- | Ka
bl KH

ht;p://vk.com/ege1 OOballov




Mpupoansie coobmecrsa

konornyeckne GaKropei

¥

g AP e
- Qakropsl DaKTOphl XKHBOH NPHPOJIBL
HEKHBOMH IIPUPO/IB BrnustHue IpYrux KUBBIX
(cBeT, BIAKHOCTh, TEMIIC- OpraHu3MoB (pacTeHnii,
paTypa, cOCTaB OKpy#xaio- MHBOTHBIX, BaKTepHii 1
ieii cpesbi) T.J.)

Orn KHe rpyInbl pacTeHHii 110 0THOLUEHHIO K CB

-

|

2o

CaeromobiiBbie
_pacTeHns
pacTeHHA OTKPLITBIX
mect oburanus (cren-
| Hele ¥ TYrOBBIE TPABLI,
cocna, Oepe3a, u Jip.)
- JIMCTBA MIOTHEIC, C
TOJCTOH KOMXHLUCH,

CBETJIO-3€e/IeHEIE,
MHOrQ YCThHIL;

- XOpOLIO Pa3BHTEI
MEXaHH4YEeCKHe
TKAHH U KOpPHEBas
cHcTeMa

TeneriHocnHBLIE
a HH
XOpOIIO PacTyT Ha
CBETY, HO BBIHOCAT H
sateHeHue (mna, nyo,
NIeCHBIE TPABBI, CeH~
Monus, MOHCTEPA)

Ten HBBIE pac~
TEHHSA
XOpOLIO pacTyT

TOJILKO B 3aTEHEH-

HBIX MecTax (BeTpe-

HH1a, BOpOHHMI rnas,
ManopOTHHKH)

- JIHCTBA TOHKHE,
TOHKAs KOWKHLA ¢
XJIOPOMNIACTaMH;

- TIJIOXO Pa3BUTEI
MPOBOJAAILHE U
MEXaHHYECKHE
TKaHH

3xﬂoruuec§ge TPYNNbI PACTEHHI 10 OTHOWICHHIO K fanmogp_:

Pacrenns BoanbIX
mect obuTanus

- KOpHEBas CHCTe-
Ma pa3BuTa ciabo
HJTH OTCYTCTBYET;

- cnabo pa3BHTHI
MCXaHHYECKHE
TKaHH,

- HMEeTCH BO3/1y-
XOHOCHaA TKaHb

P HH HX
mecT obHTanus

- XOpOIIO pa3BHTa

KOpHEBas CHCTe-
Ma, MHOTHE 3a-
nacaloT Boay (B
JHCTBAX, cTeb-
JISX, KOPHAX);

- JTHCTBSA C TOJNCTOMH

KOMXHIIEH HITH
ONYIICHHEM,
YCTBHIL Majio,
Bociomii HAalleT

http://vk.com/ege100ballov




Pacrutensnoe coobutectno
(burouenos)

- cosoKynHOCMb pacmenuti pasHblx 8u00s,
obumaioujux na 00HOl meppumoput

Tun Ycaosus nexnsoii | Ocnonbie Buabl | ConyrerByiomme
puToLeHO32 NPHPOABLI BHABI
Enoesiii iec | Taxenbie nouBbl, Ma- Ens TeunepviHOCIHBBIE —

JIO CBETA, BHICOKAN KHCJIHIA, CEAMHYHHMK,
BIIAXHOCTH YEPHHKAE, MXH
CocHoBbIH Jlerkue necuansie | CocHa, Mxu u nu- | Bepeck, cyxomoGu-
Jjlec MOYBHI, MHOTO CBETA, IAHHMKH BEIE TPABHI
MaJIo NUTaTeNbHBIX
BELLIECTB
JIncrBeHHBIH Borarsie noussi ¢ Bepesa, nuna, OpelHHK, KUMO-
nec HOPMaJIbHBIM YBJIaX- |  KJeH, ay0 u ap. JI0CTE, TPABBI — KO-
HEHHEM NbITEHE, YHHA, CHBITE
HT.I.
Crens Cyxue noussl, 6ora- | 31aKH — KOBbLI, Paznuunbie Tpassi
ThIe MHHEPAILHBIMH MATIHKH ¥ 1p.
BEILECTBAMH '

SApycHOCTH B paCTHTEILHOM coo0L1ecTBe

- PA3NUYUA 6 BblCOME HAOIEMHBIX OP2AHO8 pacmenui

uau 2nybure NPOHUKHOBEHUA KOpHell (NoO3eMHasn ApycHocmb)

JIucTBeHHBIH Jec
YecnaoBus -
HApye AH3HH Buasbl pacrenuii
pacrenui
ITepsriii Jluna, 6epesa, ny6 1 ap.
(camble Ot apyca K
BBICOKHE Apycy oc-
pacTeHHs) | BEIEHHOCTh
Bropoii | ymeHbluaer- Psabuna, yepemyxa, OCHHA.,
Tpernit | ci,aBnaxk- | KycrapHHKH — OPEUIHHK, KUMOIOCTh, LIH-
HOCTB 110~ ' TIOBHUK
Yerseprsiii | BbILIACTCA Kycrapuuyku (depuuxa), TpaBsl o
NanopoTHUKH
IaToiii Mx#, IHImaHHUKH, TPHOBI

http://vk.com/ege100ballov




PazBuTHe pacTHTEILHOI0 MHDPa

Haneonmonoaus — Hayra, uzyNaiou{ad uCmopurd pazsumui JCu3Hu Ha Jemne
RO UCKONAEMBIM OCMAMKAM pacmenuu" U HCUBOMMHBIX.

Veioxkuenue B CTPOCHHH OPraHoB PACTEHHIT OCHOBHBIX FPYyII

bak- | I'pubsi | Bono- | Moxo- ITanopot- T'onoce- | ITokpeiTOCE-
TEPHH pocin | obpas- | HuKoOOpas- MEHHBIE | MEHHBIE
HBIE HBIC

HET xopneii, crebneit, ECTh | ECThb ko- ; ECTb xo- ECTbD xo-

JIHCTHER, LIBETKOB, ceMsiH | crefens, | peHb, cTe- PEHs, cTe- peHs, cTe-
JTHCTBA 6eb, JH- Oenb, 1H- | Oenb, JIUCTHA,
CThA CThA, CEMA CEMA, LIBETOK

OcHOBHBIE ITANbI PA3BUTHS PACTHTEILHOTO MHPA

TMosBnenne nepepiX OAHOKIETOYHBIX OPraHU3MOB B oKeane (3,5
MJIDA. J1eT Ha3an)

h

Tlosisnenne poiopoceii — NEpBLIX OPraHH3MOB, CIIO-
cobneix K horocunTesy (500 Man. ner )

:

Beixon pacTenuii Ha cyuy

T'pubet
(450 mnmn.
net) Moxoo6pa3s- »
e (430 IlamoporHukoobpas-
JIumaiHnks P, ) Hbie (430 MiH. Jiet)

lonocemennkie
(350 mnn. ner)

HokpeiTocementbie, WK
OBBbI
(150 mnn. ner)

http://vk.com/ege100ballov




Kusorubie

300n102u5 - nayka, uzyNalowan JcUeOMHbIX

CpaBHnenne pacTeHuii M KHBOTHBIX

PACTEHUA ! XKHUBOTHBIE
1. Knerounoe crpoenue.

¢ 2. Tluranue.
3. Jlpixaumue,

4. Brinenenue.

5. Pasmuoxenne.

6. PasapaxkuMocTs (CnocoBHOCTE pearnpoBaTh Ha HIMEHEHUS BHELLHEH

cpenbl).

1. INuranwue aBroTpoduoe (obpa-
30BAHHE OPraHHIECKHUX BE-
UECTB M3 HEOPraHHYECKHX).

2. Pa3apakMMOCTB MEHbLLE.

1. Tluranme rereporpoduoe (ro-
TOBbBIMH OPraHHY1CCKHMH BC-
LIECTBAMH).

2. Pazapaxkumocts Gosblie.

s T~ - - e B o N B S B - - T o

CucremMa KHBOTHOTO MHPA
(CHCTCM&THK& HHBOTHBIX — HAYKA, 3aHHMAIOLIAACA pacnpeaeacHHEM XHBOTHBIX 110
rpynnaM — THIaM, KIaccaM, OTpA/iaM, pojiaM)

o

ITomuapcreo OHOKNETOYHbIE

Haperso JKupotHbIe

Ny

[Toauapereo MHOTOKIETOUHBIE

e IR

e Tun Ku- Tumer Trn Twun Yne- Tun
crenme
IIEeYHO- [Tnocxue, Mon- Hucrono- | | Xop-
AoN0CT- Kpyrusie, TOCKH rHe JIOBBIE
HblE Konsuateie
YepBH

http://vk.com/ege100ballov




IMoauapcerso OaHOKIETOYHBIE KHBOTHBIE
Tun IIpocreiimmue
(30 TeIC. BHAOB)

Nomuoromnw Unronnazsma

Wy Teen Conpateianusan s wncw nTATE NS
manyoRrs LWL

DBraexa seneHas
(k. HryTHKOHOCHI)

fapo  ConpaTHTEnsHan
sanyons

Boruwos sapo  Manoe

Ameba 0BrIKHOBEHHAN
(knace KopHeHOKKH) formnins

serers - HMudysopns
Forosas areapeiee Ty@eﬂb]‘a
Nopowsis (kn. Hudysopun)

Hpusuakn | Ameba oObikHOBeHHAs | Dsriena senenan (kn. | Muadyzopus ty-

(Kn. KopreHoxxu) HryTHKOHOCLBI) enska (kn. Uu-
Gy3opun)
Crpoenne CwMm. pue. Cm. puc. Cw. pHc.

Jewwenne | «Ileperexanuen ¢ no- | C momousio xrytika | C noMousio pec-
MOWIBIO JIOKHOHOMKEK HHYEK
Iluranue | 3axear TBepAwIX Nuile- | AproTpoduoe (hoto- | IThuia nonanaer g
BbIX YACTHLl NOKHOHOXK- | CHHTE3) WIIH reTepo- | «poT», obpasyercs
KaMH M obpaszosanne | TpodHOe (parounTos3 | NHIEBAPHTENbHAS

NHLIEeBAPHTENBHOI Ba- H MHHOLMTO3) BaKyoJlb, HEMepe-
Kyounu - (arouuros, 3a- BapPEHHBIE OCTATKH
XBAT Karejb KHIAKOCTH — BLIOpAchIBAIOTCA |
MHHOLIHTO3 4yepes NopPoLIHLLY
Pasmuowe- Becnonoe — nene-
HHE i HHEM KNEeTKH; Mo-
JEJNEHHEM KIETKH \ nosoe — KOH'b-

OCALIMA (cnusa-
HHE IBYX KIEeTOK
H 0OMeH reHeTH-
geckoit uHpOpMa-
nHeit)

3uayenune Ipocreiimnx
1. IMuma nns 6onee KPYNHBIX KHBOTHBIX.
2. OtnokeHHs NOJE3HBIX HCKOTIAEMBIX (MeJT, H3BECTHSAK, HAXIaK | T.J1.)

http ! /R CoMmTagETOOB AN ov




IHoauapcreo MHOroK/I€TOUHBIE XKHBOTHBIE

Tun Knweunononocrabie
(aBycroiHbie BOJIHBIC XHUBOTHEIE C n}rqenoﬁ cummeTpueli Tena; 9 Thic, BUIIOB)

Fnluu oTRepCTHe

Huwewnas nonacts

Hapymmwid cnof mretos

RErchGr ey
EBEDGnn,
-] LI

Paspes meaa zudpei,

Perenepanms — BoccTaHOBJIEHHE
YTPauCHHBIX WK nonpcﬂcncmmx
yactel Tena,

.nn’ﬁ-"ﬂ""rnuzr.m

PaIsusmcuang s

wonoass eaps «f:.méu

ITuranue: XHIHHK, 3aXBATHIBACT HIMIILY [IyNAILIAME U [IlepeBAPHBACT B
LIOJIOCTH TeJIa ¢ TIOMOMILIO hepMEeHTOB NHINEBAPHTE/ILHEIX KISTOK

ﬂBH)KeHHBZ HIMAraHHE» H «KYBBIDKaHHE

Pasipaxumocts (enocoGHOCTE pearnpoBaTh Ha H3MeHeHUs BaeiHel cpe-
JIBI) = 38 CHET HEPBHLIX KJIETOK, pa3bpocaHHLIX 1O BeeMy TEy,

Pasmuoxenue: 6ecrionoe — MoYKOBaHHEM; [IOJIOBOE — Ha Tele IMJIphl co3pe-
BAIOT NOJIOBbIE KIETKH: KEHCKHE (IHIeKIeTKH) W MyXCKHE
(cniepMaTO30MBI), OHK CIMBAIOTCH U 06pasyloT 3UroTy, U3 KOTO-
poii pa3sBuBaeTcs HOBas rMpa.

Muor

Knace lMiapounnnie Knace Cundonansie ace Ko
- IIPECHOBOIHBIE H MOp- (Mery3er) TIOTHTIBI
CKHE OpraHH3MBbI; = ¢BO6OIHOKHBY I1THE - UMEIOT TBEPIbIH
- BeJly T IPHKpeIUIeH- MOPCKHE OPraHH3MBbI HapyXHbIH cKeseT;
Hulif o6pa3 xusnu (aypenus, KOpHEpOT) - o6pasyIoT KOJIOHHH
(ruapa npecHOBOTHAN) (pudk1, ocTpoBa)

http://vk.com/ege100ballov



Tun Inockue Yepsn
(TpexcioiHbie KHBOTHBIE C IBYCTOPOHHEH cHMMETpHei Tena; 12 500 sijior)

Crpoetine Teno ynnotneHo B cruHHO-GPIOMHOM HalpaBACHHH, 11PO-

CTPaHCTBO MEXLY OpraHaMH 3anojiHeHo ocobol TkaHbIO —
napeHXMMoii (NoocTH Te1a HeT)

Koxno-Mycky/bHbIA MEIIOK (KOXKa, CPOCIagcs ¢ Myc-

KYJIbHBIMH BOJIOKHAMH)

TTokpoBsl Tena

Hepenas cucrema | JIBa HEpBHBIX CTBOMA, COCTHHEHHBIE HEPBAMH («/ICCTHH-
@)
OpraHbl YYBCTB I'nasku B nepeHed 4acTi Tena, OCA3aTeNbHbIC KiIeTKH
pa3GpocaHbl 110 BeeMy Teny
TTuranne TTumesapuTe/ibHas CHCTEMA CIENO 3aMKHY Ta;
€CTh POT —* IMIOTKA —* Pa3BETBICHHBIA KHITICYHHK
Jbixanue Beeil nopepxHocTLIO Tesa
Baisieitenue CreTema KaHANLIEB, OTKPLIBAIOWMXCH Hapy Ky 1o Gokam
Tena
Pasmuoxennc

I'epmadponnThi; B ceMEHHHKAX CO3PEBAIOT CHIEPMATO30H-
Abl, B AHYTHHKAX — nﬁuc:mermf, caMKa OTKIansLBacT Rﬁuﬂ,
H3 KOTOPBLIX MOABJIAIOTCAH MOJIOJIbIE HCPBH

Muoroobpaiue ILiocknx Yepseii

Knace Knace Cocansimks Knace Jlentounsie uepeu
Pechnynbie - TIapa3sHThl KHBOTHBLIX H - NAPa3HThl KHINCTHHKA
Yepeu — YeIOBEKA, JFKHBOTHBIX H YEJIOBEKA,

cBOGOIHONKHBY- - TEJIO MOKPHITO TIOTHOH = HMEIOT JUTHHHOE YICHH=

LIHE BOJHBIC HH- 00O0NIOUKOH, €CTE NpH- croe Teno (10 10 M), ro-

BOTHBIE, COCKH JUTH NPHKPENJIc- JIOBKY € IIPHCOCKAMM U1
—Teno no- HHS K Tely XO3suHa NPHKPCIICHHSA,

KPbITO pecHUY- - TIHTaHKE Beel NOBEPXHO-

KaMH. CTBIO TEa

\ Aaua

¢ Pa3apuTHe neueHou-
HOIO cocasib-

l'lunmuu

Plnlmm nu-«mon
) 8 npy.
Pazsntue Gbiubero ‘
HenHA

http: //vk com/ege ﬁballov



Tun Kpyrasie Yepsu
(20 TBIC. BMOOB)

Crpoenne BeITSHY TOE IMIIMHIPHYECKOE TENO, 3a0CTPEHHOE ¢ 060HX
KOHLIOB, KPYIJIoe B IIOIIePeYHOM CeYeHHH, ecTh HOJIOCTh Tela

_ IlokpoBrl KoxkHO-MYCKY TEHEL MEIIOK
HepBHas cuc- Bpomuas HepBHas nenovka
TEMa
Tluranue Pot (3 xecTkue 1y0OBl) =* riloTKa —* KunieuHas TpyOka —
aHaJbHOE OTBEpCTHE
Jbixanue Beeii oBepxHOCTHIO TElA
Beoljenenne Yepes MOBEPXHOCTH Teia

Pasmuoxkenne | BonblIMHCTBO pa3ielbHOIOMLL, CaMKa OTKIa/(biBaeT fifila, u3

KOTOPBIX MOABJIOTCH MOJIOJIBLIC HEPBH

Ipencrapurenn | BOXbHIMHCTBO — NAPa3HThI: aCKapH/ia, OCTPHILA — HApa3HTLI

MHMBOTHEBIX; €CTh IApa3uThl pacTCHHIl H CBOGOAHOKHBY IITHE
4epPBH (BOJIOCATHK)

Tun Konbuareie Yepen
(8 ThIC. BUIOB)

Crpoenne Teno coCTOMT M3 CErMEHTOB, €CTh ITOJIOCTE Tea

TTokpoBel Koxka, MBIIIIEL — TPOJOILHbBIE H KOJIBLEBBIC
Hepehas cucrema | HaarmoTouHslil 1 HOANIOTOYHbI HEPBHEIE Y3/l H OpIOI-
Hasl HepBHad LIEMoYKa, OT KOTOPOH B Kak IoM CerMeHTe

OTXOJIST HEPBAI
TTuranue Por = roTka = nmumesoj —* 300 = KenyaoK —* KHIIKa
— aHaJIbHOE OTBEPCTHE
Jpixanne Beeii MoBepXHOCTEIO TENA; Y MOPCKHX €CTh ClIeHalbHbIe
BEIPOCTHI Tej1a —#aOpsl
Berijenenue B ka1oM cerMeHTe — 1apa KaHaJIBIEB, OTKPRIBAIOMINXCH

Hapy Ky BBLIACIHTEILHEIMH HOPaMH

Pasmuoxkenue I'epmadpoauT; caMKa OTKIajbIBaeT B KOKOH fAHla, H3 KO-

TOPBIX MOSBIAIOTCH MOJIOJIBIE YePBH

Msuorootpazue | 1.  Kracc ManoleruHKOBLIC — 00HTaIOT B OCHOBHOM B
[0YBE H NPeCcHBIX BOJOEMAaX, MMEIOT MeJIKHe IMIeTHHKH
Ha Ka/IOM cerMeHTe (IpejcTaBuTeNb — J0KAEeBOMH
YECPBE)

2. Knacc MHOTOIIETHHKOBbIE — OGHTAIOT B MOPSIX;
HMEIOT 110 GOKaM TeJla NapHbie BLIPOCTH CO IMETHHKAMH
(IpejicTaBHTeNlb — HepeHn/ia, MEeCKOXKIT)

http://vk.com/ege100ballov




ht

Tun Moanwockn

(xme ¢ MATKHM HECErMEHTHPOBAHHBLIM TesIoM; 130 ThIC. BHIOB)

Crpoenine

Bsigensiior ronosy, Ty osuie ( y GoIbIIHHCTBA NOKPLITO
0coB0i cKIafKoHi KOXKH — MaHTHEH U HMEeT PAKOBHHY ) H
Hory

IMuranue

Por (¢ a36IKOM-TEPKOI) = THILEBO = HKeNyI0K = KHIIKa
= aHaJIbHOE OTBEPCTHE, B KMIIKY OTKPBIBAETCH MTPOTOK I~
IeBAPHTEILHOMN Kee3bl — [EUCHH)

[Inratores B OCHOBHOM pacTHTENBHOM NHIe, ecTh MOJUIIO-
CKH ~ QHABTPATOPEI (MHTAIOTCA PACTBOPEHHEIMH B BOJIE
BEIIECTBAMH) H XMITHHKH.

Hpixanne

Bojilbie MOUTIOCKH AbIIAT %abpaMit, CyXOoITy THEIE UMEIOT

1eTKOE M bIXATENLHOE OTBEPCTHE, YePe3 KOTOPoe BO3yX
IonajgaeT B JIET'KOe.

© Kposenocuasi
cHcreMa

HesamkHyTast (KPOBEHOCHBIE COCY LI OTKPLIBAIOTCS B 110~
JOCTH TeJla, Ha HIKHEH cTOpPOHE Tella KpoBb coOupaeTcs B
APYTHE COCYAbI); €CTh cepile (IBYXKaAMEPHOE — OJIHO Mpejl-
CepaAHe W OJIHMH ey loueK)

Hepsnas
CHCTEMA

OKONOIIOTOYHOE CKOTUIEHHE HEPBHBIX Y3JI0B, OT KOTOPBIX
OTXOAT HEPBLI

Pasmnoxenne

~ BCTpevaloTcs repMadpoHTEl H pasjieNbHOIObIE Opra-
HH3IMEL,

- JiBa THMIIA pa3BUTHA: U3 Ai1Ia pa3sBUBAETCS MOJIOJIAs Y IIHT-
Ka (y npyIoBHKa) WK THYMHKA, H3 KOTOPOil pasBuBaeT-
Cf B3pocibii MOJUTIOCK (Y ABYCTBOPHYATHIX MOJIOCKOB)

Knaccndpnrauns

1. Knace Bpioxonorue (MpyI0BHK, KATYIIKH, CIIH3HH, BH-
HOTpa/iHad YIIUTKa, paliaHa) — HMEIOT HenbHYIO pako-
BHHY, Ila3a paciofoKeHbl Y OCHOBAHHA MIIH HA KOH-~
Lax Hiynaner,

2. Knacc JIBycTBOpUYATEIE MOJUTIOCKH (TleplioBHIla, He3ay 6-
Ka, YCTpHLIA, MOPCKOH rpebelinok, MHIHH) — paKOBHHA
COCTOMT H3 JIBYX CTBOPOK, HET I'OJIOBHI, 7143, S3bIKa-
TePKH; PUIBTPYIOMHIA cI0co6 MATaHMA.

3. Kuacc I'0J10BOHOIHE (OCBMHHOT, KAJIbMap, KapakaTuiia)
= TOJILKO MOPCKHE BUJIEIL, HACTE HOTH IIpeBpaliieHa B
LIy fajiblia ¢ IPUCOCKaMH, OKPYKaIOIHe POTOBOE OT-
BEPCTHE, HEPBHLIC Y3JIbI CIIMIHCH M o6pasoBanu KpyI-
HBIH FOIOBHOH MO3T, XOPOIIO Pa3BHTHI OPraHbl
YYBCTB. {

3navuenne B
npupoje
H KHIHH
YeJ10BeKa

1. ITuma pns pasiu4HBIX KHBOTHBIX
2. OuHeTKa BOJBI OT B3BEMIEHHbIX YaCTHI]
3. OGbext npomsicia (IMINA JUIS KHBOTHLIX ¥ YEJIOBEKA,
JloObida nepiaMyTpa U xeMuyra)
4. Bpenurenu (ciin3eHs, Bﬂﬂorpamlas yJIHTKa, panaHa,
KopabesbHbIif

p:/Ivk.com/ege
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Tun Ynenucronorne
(Gomnee 1 MIH. BHIOB)

1. JIBycTOpOHHE-CHMMETPHYHBIE KHBOTHBIE C CErMEHTHPOBAHHBIM TEJIOM

2. Hmeror wieHHCTHIE KOHEYHOCTH

3. Teno NOKpLITO XHTHHOM

Hpusnak Knace Knace Kitace
PakooGpasubie IMayxooGpaznbie Hacexombie
IToxpos Teepastit MArkHit Trepmbiii
Otrpenst Tena | 'onosorpy s 1 T'onosorpy b 1 I'onosa, rpy b,
GpIOIIKO OpIOIIKO OpIoIIKo
OcoGennoctu | Ha korue Opronmka | [Taymirssie xenesst | Eoms kphutbs
CTPOEHHS ~ JIONACTH Ha Gpronike (Tay -
Ha — JIOBYas ceTh)
Cpena obu- | Bojmas Hasemmas Bo Beex cpeaax
TaHUsA
Konnuecmso | Iars nap Yernipe napbi Tpm napsl
XOHUIBHBIX
HOTr
[Turarme Beesytbt, [Turatorest cokamu.. | Y pastbiX BHJIOB —
poT —* rioTka —* HAaCEeKOMBIX M pacTe- | pa3Hast IHIIa U pa3-
IMIIEBOJ] — JKely- | HUif, JBa HTamna Imd- | Hele POTOBEIE
JIOK (M3 JIBYX OT/le- | meBapeHus — Ha- armapaTel
JIOB) —* KMINEYHUK | PYIKHOE U BHYTPEH-
(¢ nHMIIeBapHTEIb- Hee, pOT MMeeT J10-
HBIMH Ke/Ie3aMH) — | BHTEIH 3y0
aHATLHOE OTBEpP-
CTHE
JbxarensHas | JKaGpe Tpaxen (npososat | ITyuxu Tpaxeit, o1-
cHcTeMa BO3/YX) M JIeTOUHBIE | KPRIBAIOMIMECH HA
METIKH cermeHTax Opronka
Kposenocnas | HESAMKHYTASI; kpoBeHOCHBIE COCY /ibl OTKPBLIBAIOTCS B I10-
cHcTeMa NOCTE TEa, Ha HHKHEH CTOPOHE Tella KpoBb coGHpaeTes B JApyrue
COCYJIbI, €CTh cep/iie (Anymcamepuoe OJIHO ITPEJICEP/ME H O/IHH
JKETY HOYEK)
Beiaem- Iapa u3BuTHIX TPY- | Mexay cpem{en | Manenuruessl cocy-
TelbHas CHe- | GoYeK, TPH 3ENCHBIX | 3aHeH KUIKOH — Il ¥ KUPOBOE TEIO
Tema JKerne3bl BBIAEHTENbHEIE
TpyGOUKH H [TOYKH
Hepsras cuc- | Ok0IOITIOTOYHOE HEPBHOE KOO M GPIONIHAS HEPBHAA LIEMOYKA
TEMa V HACEKOMBIX FOIIOBHOM MO3r ~ Pe3yILTaT CIHSHNS CKOTUTCHHIH
HepPBHBIX KIeToK (rmosroMy Goslee ¢cliojHoe IoBejieHHe)
Opraser OBOHSHHUE, oca- | OCA3AHHUE, pasHo- | 3penue (Mo3an-
qyncm 3aHHe, paBHOBECHE, | BECHe, CIIYX, 3peHHe Hoe), oGoHsHIe,
cnyx 3pem{e (Mo3a- | (rIpocToE) ocs3aHHe, CIyX
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Ilpenctapu- | Peunoif pax, kpaGe1, [layku (mayk- Otpsnet Kectko-
TeNH KpeBeTKH; AadHuu KPECTOBHK, cepel- | kpbuibie, Yenrye-
H IMKJIOTIBE (HM3- psitKa) Kpbuibie, [ByKphi-
I1IMEe PaKH) CKOPIIMOHBI (MMEIOT nwie, [Tepenomsa-
JUIMHHOE “WieHHCTOE | TOKpbUIble, [Tpd-
GpIoIKo, Ha 1o- MOKpBLUIBIE
clle/[HeM ‘WIEHHKE — '
HATO C NPOTOKAMH
OT AJIOBHTBIX ¥KeJe3)
Kiten (cMTHOE Teslo,
11apasHThI JKUBOTHBIX)
I'1asneinnme oTpsiabl HACEKOMBIX
Orpsinet | pen- Kpbums Porosoii annapar | Tun npespauienusi
CTaBH-
TeJH
Kectko- | Kywe- | Bepxume — | I'peizyiero Tdra;, ecrsb ITOJIHOE
KpbUIble | JMua, HKECTKHE | XHINHbIE H PACTHTENb- STio
Maickuii |  (HaaKpb- HOSIHBIE H
Xpyur, | JbA), HHK- JlumEika (depBb ¢
GoXbLA | HHE — JIeTa- TpeMs nmapaMi Ho-
KOpOB- TeJILHEIE HEK — I'YCEHHIA)
Ka.. l
Yenrye- | Maxaon, | [lse mapei, | Cocymiero tuma (xo6o- KYKOJIKa
KphUIble | TOMy- MOKPHITHL | TOK), TMTAIOTCA HeKTa- | - (CTauus IOKOosA)
Ostiika, | yemydxaMu | poM pacTeHHIt, JIMYMH- i ;
Kpars- KH (rycenmipl) umetor | Bspocnas ocobGb
HHILIA T'PBI3YILHIA POTOBOH
armiapar
JlBy- Myxu, | Omnanapa; | Komoine-cocyuiero
KpbUIble | KOMapsbl, | BTOpas Itapa | THIIA, MHTAIOTCH KPo-
OBOJIbI, | KPbUIbEB BBIO YeJIOBEKa W KH-
CJICITHH BHIOH3ME- BOTHBEIX
HEHa B
HKY HOKAITbLA .
ITepe- | TTuensl, | J{Be mapsl, ¢ | I'phI3yIimit MK JIKY-
IOHYa- | OCBL My- | HYeTKO BEI- | IIMii pOTOBOH armapar,
TOKPBI- | paBbU | paXKEHHBIMH | MHTAIOTCS HEKTAPOM H
nbie A AWIKAMH |  IHUTHION 1BETKOB
ITpamo- | Capan- | Ilepemmme — | I'peynpit poToBoit HEITOJIHOE
KpbUIble | 4a, Ky3- | CIpOoJIoNib- |  armapar (MHraoTes (JIMUMHKA [OXO0%KA
HEUMKH, | HBIM XWT- | pacTHUTeNBHOMH IUmeit) | Ha B3poctyio ocols;
MEIBE/- | KOBaHMEM, POCT BO BpeMs
Ka 34THHME - JTHHBKH)
Beepool-
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Tun Xopaosbie
(40 Teic. BHIOB)

O6imme npusnakn XopaoBbix:

1. Buyrpeunuii ckener — Xopia

2. TpyGuaras HepBHAs CHCTEMA

3. PacnonoHHe UEHTPAILHOH HEPBHOH CHCTEMBI Ha CITHHHOH
CTOpOHE TeJia

4. PacnonoeHHe OCHOBHBIX OTAEN0B KPOBEHOCHOH CHCTEMBI
Ha OplolHo#i cTopoHe Tesa

Knacenduxaunus runa Xopaossie

Tun Xopaosuie

A N

[ogrun Yepentibie,
Ioarun Becuepentbie ARG (3 BT
Y
y Knacc Knacc
Knacc Pribni I M
Knacc JlantetHHKH pecMBbl- JIeKO-
KaloUHECH MHTAalo-
y
Knace 3emuo- M
Kanacc
BOJIHLIE
[THue!

250N S gy

TpuTOH
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Ioarun becuepenueie

Knace JIaHueTHHKH

(HU31ee XOPAOBOE JKHBOTHOE, BEAET MATIONOABHKHBIH 00pas IHIHH;
30 BuIOB)

Xopaa Hepanan tpybxa
Cmpoenue Tanyemnuxa

Wabepuuie wenw Kuwixa

CTDOG[EHC JJAHUETHHKA

CucreMbl OpraHos OcobennocTy CTPOCHHSA
Ckener BuyTpennuii — xopaa
Mepimpr - Unenucroie NeHTHI 110 60KaM Tena
Opranpl nuiuesape- | Pot (oxkpymeHHBIH peCHHYKAaMH) —* IJOTKa —* KHlley-
HHA HHK —* aHaJIbHOE OTBEPCTHE
Jeixauue Yepes sxabepHble LIETH
KpopeHocHas cuc- | 3aMkHyTas: OpIOLIHO# W CIHHHOH COCY/IBI, Karu/LIApkI
TEMa
Hepenas cucrema Hepsuas Tpy6ka (Haz xopaoit)
Opranbl 4yBCTB CBeTOuYBCTBHTEJIEHBIE H OCA3aTeIbHbIE KIETKH

IMoaTun Yepenubie, niau Io3BoHounblie

Knacc Puiob1
(25 ThIC. BUJIOB)

O6iune npuzHaky [103BOHOYHBIX XKHBOTHBIX

1. Xopnaa 3ameHeHa no3BOHOYHHKOM, COCTOSIIMM H3 XPALIEBHIX
MJIM KOCTHBIX MO3BOHKOB.
2. Oprausl AbIXaHHs —KaOpel WK JeTKHe, HMelotme Gonbinyio
; MoBepPXHOCTL razoobOMeHa.
3. KpobeHocHas CHCTEMA 3aMKHYTas, JU1% ABHIKEHHA KPOBU CITy-
MUT MyJibCalia cepaLa.
4. T'onoBHOMH MO3T 3alUMIIEH YEpenoMm.
[0noBHOH MO3I XOPOLLIO PA3BUT, JEATENBHOCTh OCHOBAHA Ha
6e3yC/IOBHBIX (BPOMIEHHBIX) H YCAOBHBIX (MPHOOPETEHHBIX)
MHCTHHKTAX, 4TO Mo3BonseT GeICTpo npuenocabiuBaTees K

http://VK.com/ege100ballov

o



MpyanoR nnasHuu
(napHbi)

Buemnee crpoenne pouibni

“BpowHoA NNnaBHKUK

Cnn\nuut NNABHHKK

Ny
AHansHuil NNABHKHK

(napHbii)
Buyrpennee crpoenne puil
Cucremsl Opranbi DyHKUHH
Oprasos
Cxkener 1. Yepen (cocTOHT U3 MO3roBoil KO- 1. 3amura moara, 3a-
pobku, YemoeTtei, abepHbIX JIYr | XBAT [HLIH, 3ALIMTa
M xabepHbIX Kpbllllek) #abp
2. Ckener TynosHina (COCTOHT U3
IO3BOHKOB ¢ OTPOCTKAMM-YTAMH 2. Bawmura BHYTPEH-
1 pebep) HUX OpraHoB
3. Cxenet nnaBHHKOB (NapHbie ~
rpyjHbie U Gproinbie, HenapHbie 3. Jleuxkenus, noj-
— CNHHHOMN, aHANbLH LI, XBOCTO- JiepikaHHe paBHOBE-
BOM) CHA
Myckynarypa | IlIupokue Mblllle¥HbIC JICHTBI, pa3- JlBnxenue
JiE/ICHHBIC HA CerMEHThI
Hepauas 1. Tonopuoit mosr (otaensi — ne- | 1. Ynpapneuue nBH-
cHCTEMA peituit, cpeiHuit, npoaoarosa- HEHHUAMH, Gesycnos-
ThIH, MO3KEUOK) HBIE H YCIIOBHBIE
pediexcnl
2. Cnuxuol Mo3r 2. OcyuectneHue
npocteiiLunx ped-
(BAOAL NO3BOHOYHHMKA) NIEKCOB, NPOBEECHHE
HEPBHBIX HMITY/ILCOB
3. BocnpustHe K
3.  Hepsn NpOBEICHHE CHIHAa-
' /108
Opransl 1. I'nasa 1. 3penne
YyBCTR 2. Hosapu 2. OGousHue
3. Oprau cnyxa 3. Cayx
4. OcssarenbHble H BKYCOBbIE 4. Ocssanue, BKyC
KiIeTkH (Ha Tese)
5. Bokosas JinHus 5. Owmyenue Ha-
npanieHHs H CHIIbI
TeueHHs, rNyOuHsI
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[Muesapurensras | 1. [InniesapurensHeie myTH 1. 3axsar, usmesns-
cHcTeMa (por, rOTKa, NHIIEBOI, YeHHE, Nepeme-
HENYIOK, KHITeYHHK, aHaJIBHOE IIEHHE NHIIH
OTBEPCTHE) 2. BbIfIEJIEHHE CO-
2. [TumeBapuTenbHEIE Kelle3bl KOB, cnocobcT-
(momkenyno4Has xenesa, BYIOIHX NepeBa-
. TIeNEHB) PHBAHHIO THIIH
IInaparensusiii | Hanonuen cMmeckio razos Perynnpyer rnyGHHy
nmy3slpb NOrpyKeHus
Jpixarensnas JKaGepusie nenectku v xabep- | OcyuiecTBIAIOT razo-
cHCTeMa HbIE JYTH obmen
Kposenocuas - Cepaue (aByxkamepHoe) Crabxenue Bcex Kie-
cHCTEeMa - Aprepuu TOK Teja KHCIOPOLOM
(3amkHyTan) - Bennr | M MUTATENBHBIMH BE-
- Kanunnsapsi IIECTBAMHM, OTBEICHHE
NpOAYKTOB pacnaua
Buutenurensuas | [Touku (1Be), MOYETOUHHKH, Brizenenne npojayk-
cHETEMa MOYEBOH My3bIph TOB pacnajia
Cucrema pazmMuo- | Y camMok: Ba AMUHHKA H
HCHHA AHLEBOBI;
Y camuoB: ceMeHHHKH (1Ba) H
CEMANPOBO/IbI

Knaccupuxauus Puid

Knacc Peifbt '
/ | | \
Tlonxnace IMoaknace IMoaxnace Moaknace
XpsueBsie KocTtHo- KoctHeTbie Kucrenepsie
XPAILICBLIE
| \
Otpsan Otpsan | | Orpan
Axynst | | Ckatel | | Ocer- Otpan Kap- Otpsan
poBbie nooGpasmele Tpeckossie
' 3
Orpsn
Cenbaeobpasnsie
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Ocnosubie oTpsibl Poid

Orpsab IMpu3nakn IMpencraBuTeH
AKyJbl XpsieBoH ckener, Turposas akyna,
OTCYTCTBYET IlJlaBa- KUTOBas aKya,
TEABHBIH My3bIPb, HET KarpaH
Ckarsl #KabepHBIX KPBILIEK; Manra, ckar-
XHLHHKH XBOCTOKOJI
OcetpoBsle KocTHO-XpsmieBsii Ocerp, Genyra,
CKEJIET, YeLys — [ATh CTepsib
PAJIOB KPYIIHBIX KOCT-
HBIX IUTACTHH, MEXKY
KOTOPBIMH HAXOIATCS
MEJIKHE TUIAaCTHHKH
JBosikoapianme Hmelor nerkue v Mo- | ABCTpalHiCKHi
IYT AbIILIATE aTMO- | poro3yd, adppukan-
cpepHBIM BO3YXOM; | CKHi YelIyHYaTHUK

COXpaHseTcs XopJja,
HET TECJI ITO3BOHKOB

Kucrenepsie

Ckenet B OCHOBHOM
COCTOMT W3 Xpslla,
€CTh XOp/a; IJIOX0
Pa3BUT IUIABATEIILHBI
My3bIpb, MJIABHUKH B
BHJIE MACHCTHIX Bbl-
POCTOB TeNa

CTBEHHBIH npejcra-

Jlatumepus (exuH-

BHTEb)

Kapnoo6pazusie

B ocHoBHOM npecHoO-

BOJIHBIE pbIOBI, HA Ye-

mocTAx 3y00B HET, HO

€CTh IVIOTOYHBIE 3yObl

JUTA U3MEABYCHU A
THIIH

Ca3an, Kapacs,
II0TBA, JIel]

CenbaeobpasHsie

BonbmIMHCTBO — cTali-

HbIE MOPCKHE PbIObI

Cenbi, cap/uHa,
LLITPOT

TpeckoBrie

OTnuynTeNnsHbIH MpU-
3HAaK — HAJIMYUE YCHKA

Ha noabopoke;
OONBUIHHCTBO — XO-
JIOAHOBOJIHBIE MOD-

CKHE pHIOBI

ITukina, canaka, Ha-
Bara, HaJIuM, Tpec-
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Kaace 3emuoBonnsie, wian Amubun
(X0NOAHOKPOBHLIE JKHBOTHLIE, CBA3AHHEBIE U C BOJAHOM,
M ¢ HaseMHOii cpenoit; 2800 BuxoB)

Opran M3 kakux gacrei POyHKuHA
COCTONT

CKEJET

Cxener ronossi - yepenHas kopobka; - 3QUIMTA TOJIOBHOTIO

_ Mo3ra
- YeJIHOCTH — BEPXHAA H | - 3aXBAT HIIH

HHKHAA

[TosBoHOYHHK INo3onku (ecTh weii- Onopa Tena, 3amura

HBIH MO3BOHOK);
XBOCTOBas KOCTh

BHYTPEHHHUX OPraHoB

ITosc nepeanmnx

I'pyauna, 1Be BOPOHbH

BrINOAHAKOT CBA3E KO-

KOHEHHOCTEH KOCTH, JIB€ KJIIO4MIIBl B | HEMHOCTEH C 03BOHOY-
JIBE JIOTIATKH HHKOM _

[Tosic saannx Cpocuuinecs Ta3oBbie Onopa 3aHUX KoHeY-

KOHe4HoCTeH KOCTH, NPHKPEIIEHHBIE | HOCTEl

K MO3BOHOYHHKY

Ilepeanss KOHEYHOCTH

IIneuesas koctb, ABE
CPOCILIHECA KOCTH Npe/l-
TIeYbi, MEIKHE KOCTH
KHCTH, KOCTH YEThIpex
nanbLUes

Onopa Bo Bpems 1epe-
JIBHIKCHHA

3aHAS KOHEYHOCTh

beapennas kocTh, ABe
CpPOCIIHECH KOCTH rone-
HH, KOCTH CTOIbI H NATH
nanbles

OTrankupanue BO BpE-
MA NBHKCHHA

HE

PBHAS CHCTEMA

lonoeHo# Mo3T

Ortnensl: nepeaHun
(pa3BuT ny4me, 4eM y
pei0), cpenmii, npome-
JKYTOYHBIH, TPOJONTO-
BaTHIii, MO3KEYOK (M3-32

Ynpasnenue apuie-
HHAMH, GE3YCIOBHEIE H
yC0BHbIE pedeKchl

oaHooGpa3us IBAra-

TEJIBHBIX PeakUHil pas-

BuT ciabee, yeM y pbif)

CnuHHOM MO3r OCYILIECTBICHHE MPO-
crefunx peduiexkcos,
NpoBeeHHE HEPBHBIX
HMITYJIbCOB
Hepsei BOCIIPHATHE H NMPOBEJE-
€ CUIHANO
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Opransl 4yBCTB

Opran 3penus — riasa,
3AIIHIIEHHBIC BEKAMH;
Opran ciayxa — yxo (co-
CTOMT M3 CPE/IHEro u
BHYTPEHHETO yXa,
Oprausl 060HAHKA H
PaBHOBECHA ~ PACnoo-
JKEHBI B MO3TY

BocnpusaTtHe cHrianos
H3 BHELHEH cpeabl

OPIrA

Hbl NTOJNOCTH TEJA

ITumesapurensHan
CHCTCMA

1. Tnmesapurensbie
nyTH (poT, TIOTKA,
NHIIEBOI, JKEIYIO0K,
KHIIEYHHK, aHANb-
HOE OTBEPCTHE)

2. IInuieBapuTeNbHLIE

1. 3axpar, u3Menpye-
HHE, NepeMeleHHe
MHIIH

. BBIIEJIEHHE COKOB,

xesiessl (MopKeny- crocoGCTBYIONIHX

JNo4Has *Kesesa, ne- rnepeBapHBaHHIO

YEHB) TIHIIH
HeixaTensHas cuctema Jlerkue (MelIOYKH C T'azoobmen

(MoxeT OBITh JIEro4HOE H
KOJKHOE JbIXaHHE)

JNIACTHYHBIMH CTEHKa-

MH, B KOTOPBIX Pa3BeTB-

NAETCA MHOXKECTBO Ka-
MHLIAPOB)

KpopeHocHas cucrema

Tpexxamepnoe cepaue
(nBa npencepaus u
OJIMH XKEeJyI04€EK), ap-
TEPHH, BEHBI, KallH-
PBl; IBa Kpyra KpoBooG-
pauieHusa

Crabxenune Bcex kne-
TOK TeNa KHCIOPOAOM H
MUTaTE/IbHEIMH BELIECT-
BaMH, OTBEACHHE IIPO-
JYKTOB pacnaja

Craauu PA3BHTHAH JIATIYIUKH

L b =

S b

. Ao (mkpunka)

. MHOroknerouHsli 3apoasiil B fiiie
. I'onoBacTuk (MoaBMKHAA IUIABAIOILAA IHYHHKA C
XBOCTOM, HE MMEET KOHEYHOCTEei)

. PocT ronoeactuka

. [NosBneHue NepeaHHX KOHEYHOCTEH
. IosaBnenue 3afHUX KOHEYHOCTEH

. McuesnoBeHne xsocra
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Ipouncxoxnenue 3eMHOBOAHBIX

Hpesuue Kucrenephbie poifbl

\\M

JlpesHue 3eMHOBOAHBIE

\\\—-A

CoBpemeHHBIe 3eMHOBOIHbIE

Otpsaa XBocraThie Orpsan Besunorue Orpan besnorue
- YepBsirH - %a0bl, TArymKu

- TPHTOHBI, CaJIAMaH1-
pol, aMOUCTOMBI

Kanace Ilpecmbikaomuecs
(HaszeMHBbIe X0JOHOKPOBHBIE }KHBOTHBIE C CYXOH KOXKei,
MOKPbITOH POrOBLIMH HeLYSMH; 6 THIC. BUJIOB)

Crpoenne [Ipecmeuikarommxcs

OcoGeHHOCTH CTPOCHHS

nyaﬂ KOX¥a, MOKPLITas pOroBbIMH H4CIUYAMH, Ha8 KOHLIAX

NAILLER — POTOBBIE KOI'TH (NIOMOTalOT NMPH N1a3aHHH)
[Toxox Ha CKeNeT 3eMHOBOAHLIX, HO MMEETCA IIECTh LeH-
HBIX NO3BOHKOB (00ecreuHBaloT NoABUIKHOCTh FOJIOBLI), K
IPY/JIHBIM MO3BOHKAM (C3aaH) U rpyinHe (CrniepeH) NpHKpe-

misioTes pebpa, 0B6pasys rpyHyIo KIETKY

KoxHoro abixanus HeT; Nerkue umeot bonee auencroe

cTpoeHHe (JUis YBeJH4YeHH s IIoWatH razoobmMeHa)

Opraunsl
INokposs! Tena

Ckenet

JlpixarenbHas

cHCTeMa
KposenocHas Kak y 3eMHOBOJHEIX; CE€p/lE TPpEXKaMEpHOe, HO B JKemy-
cHCTEMa JI0UKE MMEETCA HENnoaHas Meperopoka.
[MumeBapurensHas, | 1o CTPOEHHIO CXO/IHBI C COOTBETCTBYHOMIHMH CHCTEMAMH Y

BELJIEMHTEILHAA H 3EMHOBOOHBIX

HEpPBHAs CUCTEMBI
PasMHoOxeHHe

Pa3nenbHomnonbsle OpraHu3Mel, ONJI0J0OTBOPEHHE BHYTPEH-
Hee; CaMKa OTKNAJbIBaeT AHLA, ColepKallye 3anac nuTa-
TENBHBIX BELLECTB JUIA 3apOAbIila ()KeATOK) U NOKPIThIE

http://vk.com/ege 100ballov




IMoaknace IMoaknace Iojknace IMoaknacc

ITepBostieps! Yewyiiuateie Kpokomist Yepenaxu
(rarrepus)
Orpsn Orpan O1psan
SAuiepuits XaMeneoHsl ImeH

Iponcxoxaenne IMpecMmbikalommxcs

Jpesuue Kucrenepsie poibbl

Hpepnue 3emHoBOAHBIE (cTerouedansl)

//\

CospemMenHbie 3eMHOBO/IHBIE Jpesaue IIpecMbikatomnmecs
r
1T W LLBI CoBpeMeHHBIE
1 IpecMbikaionecs

Knace Hmunsi
(TBFLFIOK[JOBH!:IB AHHBOTHBIE, TCIO ICOTOP]:IX NMOKPBITO MEPLAMH, @ NEPEIAHHE KO-
HEYHOCTH MPEBPALICHE! B KPBUIBS; 9 THIC. BUJIOR)

Jokaszarenscrsa npoucxoxiaenus Itun or lpecmbikaommxes
1. Cyxas xoxa 6e3 xenes.
2. CxomHOe CTPOSHHE si1IA.

3. Cxonctso 3apoasiiueii [pecmbikatommxcs u ITTuiL.

http://vk.com/ege100ballov
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Kpbino

Xmocr

Buewinee cmpoelue nnuysbe

Buemnee cTpoeHne nruis!

Fon
iy HaaxnwoBse

Cnyxosoe
oTeepcTHe

Maneu ¢ Horrem MoaxnwBbe

Ionosa nm ubi

Crpoenne Tesa bl

IpusnaKn OcobeHnocTH
Dopma Tena OGrekaemas
Toxpos Cyxas Koxa, MOKPhITas POrOBBIMH TTEPhIMH
Bupl nepben 1. Konryphoe — co3ziaer hopmy Tena U TIoMoraer IpH
TnoJiere;
2. TlyxoBoe Imepo H NMyX — COXPaHAIoT TeIvio
Cxener Jlerxuit u npoyHsIit 3a cyer:
- cpacTaHus KocTeil (KocTH KHCTH, Ta3a, Yyepena)
- BO3JYMIHBIX TIONOCTEH BHYTPH KocTeH
JleTaTebHbIE MBINIIBI KPETIATCS K KIWIIO (IPY/IHAS KOCTH)
Mt Bonsime rpy mHbIC (ONYCKalOT KPHUTHA ),
ToxmourynbIe (N0HAMAIOT KPBLTHI )
ITimesapurenshas | IlepesapuBanne i 3a 2-3 yaca (GBICTPEIA 0GMeH Be-
CHCTEMA IECTB JUIS [0 ePIKAHHS TIOCTSHHOMN TeMIepaTyphbl Tena)
Kmos — rmotka — numesof (¢ 3060M) = jKelTy oK (U3
JBYX OT/IEJIOB — MYCKY/ILHOT'O H HKEIE3UCTOr0) = KHIIEUHNK
= KNoaKa
HeixatensHas | SveucTsie Merkue U JOMOMHHTENbHbIC BO3AYIIHEIC MCIIKH B
CHCTEeMa TOJIOCTH Tejla M KOCTER — [UIs yiayuieHus razoodMeHa u
3QMMTHL OT TEperpenra.
Jbixanue oiiroe.
KposeHocHas YetsipexkaMepHoe cepuie (iBa Ipeacep s 0 ABa Kemy-
cHCTEMa Jlovka), iBa Kpyra KpoBooOparieHHs
Hepeuas - XOPOIIO Pa3BUT MOBKEUOK;
cucTeMa - Pa3BMTHI HONYILAPHS MEPEHEro Mo3ra (CIoXk-

HOE MOBEICHHE, HHCTHE

p://vk.com/ege
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Pasmuoxenne | OmioloTBOpeHHe BHYTPEHHEE, CAMKA OTKIIA/IBIBAET Aif1La,
COZIep)KalllHe 3arac TIMTaTeIbHBIX BEIUECTB It 3apo/Ibinia 1
JAUMICHHOES H3BECTKOBOM CKOPAYIION H ITOACKOPIYIOBOH
oGosouKoit
Paspumie nvi; | BecHoit: o6pasoBaHue Itap —* TOKOBaHHE CAMI[OB — I'HE3JI0-
BaHUe ~* OTKJIaABIBAHKE AHIl (0T 1-2 no 15-20 mrr.) = Ha-
CHXHMBaHME sMi] — 3a00Ta 0 [IOTOMCTREE.
[TreHip:
1. BriBojikoBEIE — NOSB/SIOTCH OJIETHIE ITyXOM, C OTKpPbI-
THIMH I'7Ia38MH M MOT'YT BBIHTH H3 FHE3/1a H CJIE0BATH 34
MATephIO.
2. I'ne3jioBbie ~ MOABIAIOTCA GECIIOMOTIIHLIMH, CO CPOCIIIH-
{aa MHCsI BEKAMH I71a3, JIONIO He NOKMAIOT IHe3/a.
Baskneiimme oTpsiibi nTuiy
_ Ompsn _ Hpusnaxu Hpeacrasurean
BopoGhuHoo6pasHbie | B 0CHOBHOM JiecHbIe ITHILL, | BopoGhH, KaBOPOHKH,
UMEIOT YeTHIPEXIIANEIE KOHEY- | NIaCTOYKH, CKBOPILBL,
HOCTH (TPH NaIbIla Hallpasie- BOPOHBI, IPO3/Ibl
HbI BITepe/l, OJHH Ha3aj),
IITEHLIOBBIE ITTHIBI, B IIEPHO/
THE30BaHM KUBY T ITapaMHi
PxankoobpasHbie BrisoakoBrie nmuiipt, uBYT | KyJHMK, BaabInIHerI,
1o noGepekbsiM pek, 3a6oio- ynGuc, Gexac
YEHHBIM MECTaM; CpeiHHe
pa3Mepsl, JUTMHHBIE HOTH H
TOHKHIA JUTHHHBIA KITIOB
['yceoGpasubie Tlo xpasm kmoBa pacrionoxke- | ['ycH, yTku, nebeaun
HEI POTOBEIE IUTACTHHKH WIH
3y0OIibl, @ Ha KOHIIE KITOBA
HMMeeTcd YTo/IEHHE — HOro-
TOK, BOJOIUIABAIOIHE BBI-
BOJIKOBBIC ITTHILI
I THHTBHEBI Kpbuiba y3kue, Henpurofusie | MMrnepartopekuii max-
K TI0JIeTy, Ha Jialiax ecTh Iuia- I'BHH
BATEJIEHBIC [IEPETIOHKM, HOTH
OTHECEHEI Ha3ajl, CKeJleT Ts-
WEIbIH, IepbeBoii IOKpoB
04YeHb r'ycToi
KypasneoGpazubie TITHIBI OTKPBITHIX TTPO- JKypapnb-kpacaBska
CTPAHCTB, UMEIOT JUTHHHEIE
HOTH H e
Crpaychi KpyiHsie ITyIst, iMeloT cna- | AdpukaHckuit crpayc
' Ghle, HEIPUTOHEIE JUIA TToTTe-
T4 KPBUIbS H CUJBHLIE HOIH

htf

tp://vk.com/ege
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Kypuusie |

KopoTkHe 3aKpyrieHHbIC KPhLIb
(neTaroT TAKENO), HOTH YeThIpex-
naneie, ¢ CONBUIKEMH KOTTAMH H
I'YCTO OnepeH, KB OTHOCHTEBHO
Bonbuioi

PaGuunkwn, TeTepena,
nepernesna, KyponaTkH,
rayxapH

Jluesnnie - JnuHHBIE OCTPbIE KPIOYKOBHIHBIE Coxkossl, opabl,
XHIHHKH KOITH; KJIIOB KOPOTKHIA, 3arHyThlii; AcTpedbl, rpudbl
nojer GpICTpbIi
Cogbl Hounble Xuimsie nTHubl, ¢ kpen- | Ouiun, ceiy, cumyxa,
KHMH 3arHYTRIMH KJIIOBAMH H OCT- COBA-CIUTIOLIKA
PBIMH KOITAMM, Yy TKHM C/IYXOM M
OCTPBIM 3PEHHEM, HMEIOT PBIXJIOE H
MArKOE OINEPEeHHE, MO3BONIAILLIEE
_nerats DecliyMHO
IKOJIOrHYECKHEe FPYNIbLI ITHIL
I'pynna Ocobennocru crpoe- | Yem nurarorca, | Ipeacrasu-
HHS TeJa, NoJerT THI K110BA TeH
Mrnupi-iosust | Tyjnosumie mmpokoe, ITuma — gepsu, I'yen, yrru,
BAJILKOBATOE, IUMPOKO | MOJLTIOCKH, PAUuKH, nebeau
paccTaBlieHHbIE KOHEY- | HACCKOMBIE, BOJLO-
HOCTH C XOpOILlIO pa3- POCIH.
BHTBEIMH NEpernoHKaMu Kiios-1ieinnka
ITruupsi-meipuet | Teno ymnomero ¢ 6o- Iva - peiba, | Baxnan, yom-
KOB, LEHTP TAXKECTH TNPHAOHHBIC XH- ra, 3uMopo-
OTHECEH Ha3ajl, KpbLIbs BOTHBIE. NOK, rarapa,
MAaJikl, ITOJET TAMENbIH, Kmos-nuna MHHIBUH
HEMaHEeBpeHHbli
Boaso- Toner napamwmit win | Inwa — peiba, va- | Yaiiku, kpay-
BO3/YIIHbIE MauyLuii, HorH Oe3 CEKOMBIe, MBIIUM, | KH, ansbar-
NTHLBI NaBaTeNbHbIX epe- | AMEPHIbI, JATYILI- poc
NOHOK, HEKOTOPBIE MO- KH H T.JL
T'YT HBIPATE C pa3nera
Boaso- Xopolio pa3BuTl 1) nama - ns- 1) nanmm,
B0n0THEBIC JUIHHHBIE HOTH, [AJIb- | FYLIKH, 3MEH, HKypas-
HTHLBI bl 6e3 nepenonok (310 | prIObLI; KIOB M
oferyaer XOKACHHE | JUTHHHBINA, OCT-
110 TONKHM MEcTaM) | phlit;
4 | 2) numa - men- 2) KyIHKH
Kue Gecno3so-
HO4HBIE; KIIOB
3OHAUPYIOIHA
(JUIHHHBIH H TOH-
KHif);
MHIA — METKHE
PaYKH; KITIOB- 3) dnamuuro
UEaHIKa
JIvk.com/e Obal



Hruus! neca Menknue win cpeaHne

Thmma — nacexo- | Ilectpsiit ma-

pasmepsl, Kpenkuii Mble TeJ, YepHbIi
KJIIOB, HE OYEHE X0PO- aaren (Ken-
1O JIETAIOT Ha), TeTepeB
" ap.
Xuwneie nTHusl | Kpenkwuii 3arnyThii bBoneumucrso nu- | I'pudel, op-
KIIOB, OCTPhIE KOTTH, | TaeTcd MO3BOHOY- Jbl, COBbI
ocTpoe 3peHne, GuiCTpo HBIMH
netaioT (MIaHUPYIOT,
MUKHPYIOT M T.1.)
[Mrue Hnunusie Horu v mea | TTumma - waceko- Kypapnu,
OTKPBITBIX Mble apoda,
NPOCTPAHCTB cTpaychl

3navyenue NTHI B Npupoae U *KH3HH “1€JI0BEKA

3HAYEHHME IITHUIL

B npupoae

Jnn venosexa

—

. OrpannuMBaioT pocT pacTeHHH.

2. ConelcTBYIOT ONBUIEHHIO 1[BET-
KOBBIX DacTEHHH,

3. CnocoOcTBYIOT pacnpocTpaHe-
HHIO IMTIIOO0B H CEMAH.

4. OrpaHH4MBAIOT YHCIEHHOCTD
APYrHX XKUBOTHBIX (Gecno3so-
HOYHBIX, TPHI3YHOB H T.A.)

5. Ciyxat KOpMaM# IS APYrHX

JKHBOTHBIX (ITHIL, [PECMBbIKAIO-

HIMXCSH, MIEKOMHTAIOIIMX)

1.

ITpomeiciioBBIE H JOMALIHHE
IMTHUBI MOCTABNAAKT MACO, Aif-
1a, nyx

HacekoMosiHbIE H XHIIHBIE
NTHLBL YHHYTOXKAIOT BpeANTE-
JIeH CeBbCKOro M JIECHOIO X0-
3aHCTBA

. IITHunii nomer — LEHHOE Op-

TFaHHYECKOE ynoﬁpeﬂue
DCTETHUECKOE H Hay4HOE 3Ha-
YEHHE

Kiaacc Muaexkonurawiiue
(bonee 4 TeIC. BUIOB)

O6mue npuzHaxn MJIEKONMHTAK KX

bl ol S

BoikapMaHBalOT AETEHBIILIEH MOIOKOM.

HMeroT TIOCTOSHHYIO TEMIIEPATYPY TeJia.

Teno NOKPHITO IEPCTHIO.

3apojblin pa3BHBaeTca B yTpobe MaTepH.

. XOpoMIO Pa3BHT I'OJIOBHON MO3T, CJI0KHOE ITOBEIEHHE.

http://vK:cormieget00ballpv




Ipoucxoxaenue MieKONHTAIOWINX

Jpesuue [Ipecmbikaroumecs

/\

Knacc ITrums

Kiace Mnexonuratonue

(200-230 mawn. ner)

qeprl CX0/ACTBA l'!pechmamumxcn H MileKonHTauMx

1. Cxoapoe CTpOEHHE CHCTEM OpPraHos,
2. Hanuume xorreii.
3. Cxonactso 3apojabiiueii.

Crpoenne MieKonuTaomux

http://v

Ipusnaxku OcobeHHOCTH DYyHKIUHH
TTokpoBsl T/ | - Koxa (MpouHas u MacTHYHad, ecTh cajb- | 3amura
HBIE'H TIOTOBBIC JKEJIe3bl);
- BOJIOCAHOH MOKPOB (COCTOMT M3 MECTKHX
OCTCRBEIX BOJIOC H MATKHX TOHKHX BOJIOC
MOALIEPCTKA, BHIPACTAIOIIHX H3 BOJIOCH-
HBIX JIYKOBHIL B KOXKe);
= KOI'TH, HOTTH HJIH KOMNbITA HA KOHLIAX
NANBLEE
Ckener L. Yepen (Mo3rosas 4acTh H JIHLICBAA) 1. 3ammra ro-
JIOBHOTO MO3-
ra, 3axsaT H
H3MCIILYECHHE
TTHIIH

2. [To3BOHOMHHK — 7 IIEHHBIX NO3BOH-
KOB; 12-15 rpyaHsIX (K HHM NPHKPETLICHBI
pebpa, coelHHEHHbIE CIEPE/H ¢ TPYHHOIH,
obpasys rpyaHyIo KneTky), 2-9 noscHud-
HBIX MO3BOHKOB, 3-4 KpecTIoBLIX, XBOCTO-
Bbi€ MO3BOHKH (KOJIMYECTBO 3aBHCHT OT
JUTHHEI XBOCTA)

3. Tosc nepeaHnx KOHeMHOCTEH (BE
JIOTNIATKH H JABE KIIIOYHILLBI)

4. Tosc 3agnunx koHeuHocTed (TpH napm
CpOCLIHXCA TA30BBIX I(OCTEI-{)

5.  Ckenetsl KoHEYHOCTEH (cTpoeHHe 3a-
BUCHT OT YCJIOBHI KH3HH)

2. Omnopa Tena.

3. Csa3b ne-
PENHHX KOHEY-
HOCTeI ¢ no-
3BOHOYHHKOM,

4. Csasb 3aHHX

KOHe4wHOoCTei ¢
TIO3BOHOYHH-
KOM

.com/ege1
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Muiniis Ocobenno pasBHUTH MBILIIE! CIMHLL, NofAcoB | OcymecrsneHne
KOHE4YHOCTEeH H KOHEYHOCTEH, pa3sHYHBIX ABH-
WMEHHH
[Tmuesapu- Porosas nonoctsb (MeeT 3y0bi, A3LIK, Hamenbyenne,
TeNbHaA CITIOHHBIE KENe3bl) — MIOTKA — MHILUCBOA | mNepeBapHBaHHE
CHCTEMA =+ XKEeNYAOK —* KHIICYHHK (TOHKHHA M TON- | NMIIM, BCAckiBa-
CThIH OTAEBI ¥ NPAMAs KHLIKA, B HEro Bra- | HHE MUTaTeNbHbIX
JIAI0T NPOTOKH NOAXKETY0YHOM XKene3bl M | BEmeCTs B KPOBb
MeYeHHn) —* aHATEHOE OTBEPCTHE.
Hpixatenshas HocoBblie nonocTH, roprank, Tpaxes, Asa | Haceimenue kpo-
CHCTEMA nerkux. Jlpixanue ¢ nomouisio Anadparmel. | BH KHCIOPOAOM,
yJaneHue yrue-
KHCJIOTrD ra3sa
Kposenocnaa | YersipexxamepHoe cepane, asa kpyra kpo- | OGmen semects
CHCTEMA sooOpareHns. KJIETOK C KPOBBIO.
Beinenenne | IMouxu (no oauod ¢ Kaxa0il cTOpoHsI Telia) Y nanenue ns-
~* MOYETOYHHMKH (OT KawaoH noyick) —* Mo- |  ObiTKa BOAB! K
4€BOH My3slpb (0OAMH) — MOYEHCITYCKa- NpOAYKTOB pac-
TeNbHbIA KaHa. naga
Hepeuan 1. Tonosxoii Mo3r — Ha Gonewiux nony- | Ynpasnenue
CHCTEMA LIAPHAX NEPEAHErO MO3Ia €CTh Kopad € | ABHKCHHAMM,
u3BHnuHamMu (cBasano ¢ fonee cnoxk- | GesycnosHble U
HBIM, YeM Y OCTJIbHBIX KHBOTHBIX, | yclnoBHule ped-
NMOBEACHHEM); XOPOLIO PA3BAT MO3- NEKCHI,
#e4oK (CBA3aHO ¢ KoopanHanueii 6o- | BocnpuaTHE H
JIee CHOMHBIX JIBHIKEHHI) TpoBeaeHHE
2. CunuuHo#i Mo3r. CHIHANOB
3. Hepssi.
Opransl CreneHb pa3sBUTHA KOKAOTO M3 OPraHoB YyBCTE 3aBMCHT OT 006-
4yBCTB a3a JKH3HH JKMBOTHOTO.
Tlosepenne Crnoxuoe, nerxo dopmupyiorcs peduiexcsi, obecneumnsas
ObicTpoe npucnocoGieHHe K MEHAIOUIMMCS YCAOBHAM CPEebl
Pasmuoxenne | Bee pasnenbHononsie, 60AbIHHCTBO (KpoMe SiiLIeKIaqyIHX )

BLIHAMIMBAIOT ACTEHBIMIEH B 0cOBOM OpraHe — mamke, a 3apo-
JbILI NPHKPEIAETCA K CTEHKE MATKH niayenmot (depes nyno-

BUHY).

Bepemennocms — npoliecc BHYTPHYTPOOHOrO pasBUTHA 3apo-

Apia.

Jlerensiieii BEIKAPMIHBAIOT MoloKoM, OOPA3yIOUIHMCS B Maey-
HbLX dicenesax (MONOKO — cMech 6EIKOB, XKHPOB, YINICBOJOB, BH-
TAMHHOB, MHHEPANEHBIX CONEH M BOJIS, HEOOXOINMEIX NETEHbI-
my).

[Tposenaior 3a60Ty 0 MOTOMCTRE.

http://vk.com/ege100bal
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Knaceuduxauusa Miaekonuraommux
KIJTACC MJIEKOITHTAIOILIUE
G e T e b
[Toaxnace [Monknacc Toaknacc
ITeprossepu Hu3znme 3pepu Briciune 3pepu
Ortpan Orpan Orpanei: Hacexomonnmeie,
Aituexna- Cymuatsie Pyxokpbinsie,
ayuiue Xuummsre,
Jlactonorue, Kuroobpasusie,
['pri3yHsl,
IMaproxoneiTHEE, HenapHoKonbITHbIE,
Ilpumatei

XapakTepHCTHKA OTPSAA0B Kiaacca MUIeKonHTalonHX

Orpaasbl XapakTepHCTHKA [peacraBuTesin
Akuexnany- OTKIaABIBAIOT AHUA H HACKHKUBACT MX; | YTKOHOC, eXHHA.
mue HMEET KJI0AKY (KaK y NpecMbIKalOMHX-

cA); MIIEYHBIE JKeNe3bl HE HMEIOT COC-
KOB.
Cymuarsie Marts noHammBaeTt Aerensiua B cymxe | Kenrypy, koana,
Ha Opioxe, rjie HaXOJATCA MIEYHBIE CYMYaTas MEIE, H
HKeJ1e3bl ¢ COCKAMH. T.A.
Hacexomosna- | IIpuMHTHBHBIE MIEKONIHTAIOLIHE 3emnepoiika, KpoT,
HbIE (Gonpiume nonymwapua HeGonbHe H eXK.
rnajgkue, mouTH 6e3 H3BKIHH, 3y0bl
octpofyropuarsie, TpyAHO pasjense-
MBIE HA TPYMNkl), HeOOMBIUHE pasMephI.
Hemnonuosy- He uMeroT coBceM HITH HMEIOT Heslo- Jlenusuni, 6pone-
Onie pa3BHUTHIE 3y0kL HOCelL,
Pykokpeinsie | Kpsiio — kosucTas nepenonka mexay | Jleryune Muiiiu.
nanbUaMH nepeaHeil KOHEYHOCTH, IPy-
JIMHA H3MCHEHA B KUJIb, KOCTH JIETKHE U
MpPOYHEIE.
XHumnwie BonbmHHCTBO MHTASTCH KUBOTHOM CewmeiicTpa [lcoBnie

nuuiei, ocobenroe crpoenune 3y6on
(ecTh xuuHBIH 3y0), pasHoobpa3Hsl Mo
BHCILIHEMY BHAY H NMOBCIACHHIO.

http://vk.com/ege1!

(cobaka, necetl,
BOJIK, JIHCHLIBI);
Komausn (n¢B,
THI'P, PhICh, KOIIKA);
Kynby (KyHHLa,
nacka, XOpek, Hop-
Ka, cobons); Men-
BexbH (Oypoiit B

TR METIBENTH ).

d
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JlacTtonorue JKuBYT B MOpSIX M OKeaHax, HMEIOT I'pennanackuii Tio-
[IaBaTebHBIE TIEPENIOHKH MEX Iy NieHb, MOPCKO# KO-
nansuaMH (1acTsl), MO CTPOEHHIO 3Y- THK.

GOB NOXO0XKH HA XHUIHbIX.

Kuroobpas- Bcio H3Hb NPOBOAAT B BOAE, HET BO- | Jensduubl, cHuMi

HblE JIOCAHOTO TIOKPOBA, OTCYTCTBYIOT 3a/1- | KMT, KacaTka, Ka-
HHE KOHEYHOCTH, XBOCTOBOH IUIABHUK | 11AJIOT.
PacnoNoKEH FOPH3IOHTAIBHO.

["pui13yHBbI Camplit MHOTOYHCIICHHBI OTPAM, ITH- Benka, Kpbichl H

TAKOTCA TBEPIOHA PaCTHTENLHOMH NUILEH,
KJIBIKOB HET, PE3LLI KPYIIHLIE H OCTPBIE
(pacTyT BCIO AH3Hb [0 MEPE UCTHpa-
HHA), Clienas KMILKa JMHHAA H o0be-
MHCTad, 04€Hb IJI0JA0BHTEI; PazHo06-
pazuble MecTa OOHTaAHMA,

MBIILIH, CYCITHKH,
ouzarpa, 606psi.

[TapHoxonsiT-
HbIE

Ha KoHe4HOCTAX YETHOE YMHCIIO TTallb-
LEeB, KOXKABIH nanew oaer POroBsiM
YEXJIOM-KOIBITOM.

Kpynublii poratsi
CKOT, OBILbI, JIOCh,
CEBePHBIl ONIEHb,
JmKuit kaban.

Henapuoxko- Yucno nanbles HeuyeTHoe (0T OAHOTO Jlowans, Hocopor,
NBITHLIE JIO IATH), KOXKABIA Manen oaeT poro- 3e6pa, ocel.

BBIM YE€XJIOM-KOINEBITOM.
ITpumarm Jpesechsiii 06pa3 xu3uun, xsaratens- | Jlemyp, makaxa-

HBIE KOHEYHOCTH (IPOTHBOMOCTABIE-
HHe BONBIIOrO Najbla BCEM OCTallb-

HBIM), BLICOKOE Pa3BHTHE I'OJIOBHOIO
MO03ra, B OCHOBHOM CTaJIHbIE JKMBOT-

HBIC.

pe3yc, MapThILIKH,

NAaBHAHBI, TAMAPH-
JIbI, OPAHI'YTaH, ro-
pHIIIa, LIMMNaH3e,

YC/I0BEK.

3uavenne MiIeKONUTAIOINX B MPHPO/E M KH3HH YeJIOBEKA

JHAYEHHE MUIEKOIUTAIOIIHAX

B npupoje

Jlan yenoBeka

ht

1. YuacTByIOT B pacnpocTpaHeHHH
CeMsiH, B ECTECTBEHHOM B0300-
HOBJICHHH PACTHTEIBHOCTH.
Y4acTBYIOT B PBIXJIEHHH NOYBSI,
oforauieHny ee KUCJIOpPOIOM, Op-
raHH4YCCKHMH M MHHEPallbHBIMH
BCLICCTBAMH.
3. PacTuTensHOANHBIE 3BEPH pery-
AMPYIOT POCT H Pa3BHTHE pacTe-

2.

HHH,

4, XHUIHBIC 3BEPH PErYIHPYIOT
YHCIEHHOCTE [PYTHX JKHBOTHBIX,
noefias TpYymnbl, BRITIOJHAIOT Ca-

1%

(zan).

10 Joib

[TpombiciiOBEIE H AOMAILIHHE
HKHBOTHBIE [AI0T MACO,
LEPCTh, KOKY, HKHD, H T.1.
Bpenusie xuBoTHEIE (TphI3Y-
HbI) — BPEIAT KYIbTYPHBIM
PACTEHHSM M YHHYTOXKAKOT
3anachkl NPOAOBOILCTBHA;
XHIHBIE XHBOTHBIE MOFYT
HANaaTh Ha JOMALIHUH CKOT.
OO0BEKT CIOPTHBHOM OXOTHI

3cTeTHUECKOe 3HAYEHHE.

llov



IBoMIONNSA KHBOTHOTO MHpPA
(2601104 UA — UCTMOPUNECKOE PA3BUMUE HCUBOMHOZ0 MUPA
om npocmuix popm K Gonee croxcHbiM)

JokazarejibCTBA 3BOJIOIHH J)KHBOTHOIO MHpa

i. "HJI&OE TOJNOIHYECKHE — HAXOAKH HCKOMaeMbIX BI:IMC]JIHHK HH-
BOTHBIX, B TOM HHCIIE TIPOMEKYTOYHBIX GPOPM — OPraHu3MOB,
obnanaommx Npu3HAKAMH HECKONBKHUX COBPEMEHHBIX IpyI
KHBOTHBIX.

2. CpaBHHTENLHO-AHATOMHYECKHE — CPABHEHHE CTPOEHHA OpPraHH3-
MOB pa3jIMYHBIX IPYII — OHH HMEKT CXOACTBO, OCHOBAHHOE
Ha OBUIHOCTH TPOUCXOMKACHHA,

3. Dmbpuonornyeckne — 3apoALIILN BCEX MO3BOHOYHBIX }HBOTHBIX
Ha PAaHHMX CTAIHAX OYEHb NOXOMH APYT HA ApyTa.

HEI‘I‘{HHH IBOJIOUHH JKHBOTHOIO MHpAa

1. HM3MEHYMBOCTE — pasiH4KMA MEXKIY )KHBOTHBIMH OJIHOTO BHJa B
CBA3H € BO3AEHCTBHEM HOBBIX KH3HEHHBIX YCIOBHIH.

2. HacneacTBEHHOCTE ~ CNIOCOOHOCTH OPraHU3MOB NEpeaBaTh
BPOXICHHBIC IPHIHAKHM TIOTOMCTBY.

3. Bopnba 3a cymecTBoBanue — KOHKYPEHLIHSA C JAPYTHMH XKHBOT-

HBIMH 32 MHILY, YKPBITHE, H T.4.

4. EcrecrBenHnslii 0100p — BeikuBaHue B Xxoae 60prbsl 3a cymect-
BOBAHHE TEX OPraHM3MOB, KOTOPbIE Jy4lle nipucnocobnens! K

YCNOBHAM Cpestbl oOuTanus.

OcHoBHBIE ITANBI IBOJNIOIHH XKHBOTHBIX

I'pynna Mpu3naxu Iponcxoxnenne
Onnoxnerouynsie | Opranusm COCTOHMT H3 OZHOIH OT NnpHMHTHBHBIX
HHBOTHBIE KJIETKH, HMerowei 4apo OHOKJIETOYHBIX
i OpraHu3MOB,
ofuTaBLINX B OKeaHe
Muoroknerounsie | Opranusm, B KOTOPOM KIETKH Ot npeBHux
AKHBOTHBIE CHENHANTH3HPOBAHEI KOJIOHHANBHBIX
no pyHKuMIM OHOK/IETOYHBIX
OpraHM3IMOB
Kumeunonono- Her Tkaneii, noioBsie KIETKH OT apeBHHX
CTHBIE obnagaioT GonbimuM cxoacTBOM KOJIOHMANBHBIX
C OJJHOKJIETOYHBIMH OAHOKIECTOMHBIX

http:7/vk.com/ege t00ballov



[Tnockue uepsu

CXOAHbI © KMIIEYHOTIONOCTHBIMH
Mo psjay NPH3HAKOB, HMEIOT fe-
PeaHMi M 3aHHIT KOHLIBI TENA,
CIMHHHYIO H OpPIOLIHYIO CTOPOHBI

Tena

Ot BEIMEpPILIHX 1TOJI-

3aI01MX JKHBOTHBIX,
MOXO0XKHX HA IIPCBHHX
KHIIEYHOTIOMOCTHBIX

Kpyrieie uepsu

Okpyrnas B ionepeyHOM ceve-
HHH (opMa Tena, ecTh MoJOCTE
TEJMA M AHATLHOE OTBEPCTHE

OT apeBHHX TIIOCKHX
yepeeii

Konpuatsie YEpBH

Teno pacuneHeHo Ha CErMeHTsl,
NoABM/IACE KPOBCHOCHAA
CHCTEMA

Ot 001HX npeaxkos
yepBei

CTbIMH KOHCYHHOCTAMH

MosniockH M#arkoe HEUIEHHCTOE TENO OT Konk4aThIX ¥epseii
(no panuBIM 9MOpHO-
JIOFHH)
YneHHCTOHOTHE CermMeHTHpOBaHHOE TENIO C * Ot apesHnX KOJIbYA-
TBEPABLIM MTOKPOBOM H WIEHH- TBHIX YepBei

Jlanuernukn

ManonoaBHxHBIH poromiHi 06-
pa3 MH3HH HA IHE MOPA

Or npeBHMX MOPCKHX
FKHBOTHRIX, MOXOMKHX
Ha KONBYATHIX YEPBEH

Poi0ObI

AKTHBHBIH 00pa3 XH3HH, NOS-
BHJIICA NO3ZBOHOYHHEK, COCTOH]J.I}'[ﬁ
H3 MO3BOHKOB, 3Y0bl, IUTABHHKH

Ot npeBHUX XOPAOBBIX

3eMHOBOIHbBIC

IpeBpaiueHne napHbIX MIaBHH-

KOB B KOHEYHOCTH, BOGHHKHOBC-

HHE JIErOYHOI'O JbIXaHHUA U JIBYX
Kpyroe kposoobpatueHus

OT ApeBHHX KHCTETrE-
pbiX pbib

IIpecmuikatomue-

YTpaueHo KOXKHOE AbIXaHHE,

Ot npeBHux 3eMHO-

cpeibl 00MTaHHA

cs BHYTPEHHEE OIUIO0OTBOPEHHE H BOJIHBIX
OTKJ1aJIblBAHHE AHIL Ha CyIue
[TTHus TennokpoBHbIC KHBOTHBIE, NipH- | Ot Apepnux Ipecmsbi-
cnocobneHHbIe K ONETY, CO Kalouuxcs (apxeonrte-
CIIOKHBIM MOBeJeHHeM, 3a60TaT- pHKC)
sl 0 MOTOMCTBE
MnekonuTaromue | TennokposHeie xkHBOTHBIC, cO0 | Ot apeBHux IIpecmbl-
CIOXKHBIM NOBEJCHHEM, 3a60TAT- |  KalomMUXCA (3Bepo3y-
CSl O IOTOMCTBE, OCBOMIIH BCE Oble smeps!)

http://vk.com/ege100ballov




IIpupoasbie coobuiecTBa

(Pakropbl BHeLIHE#H cpeabl

(Te ycnoBH, KOTOPbIE OKAIBIBAIOT RIMAHHUE HA OPraHH3Mbl)

Pa bl HEKHBOM Daxrophl }HBO DakTopkl YeToBeYe-
IIPUPOJIBI TIPHPOJIE CKOH JIeaTeIbHOCTH,

Crer, BIIaXHOCTh, TEM- pasHooOpasHble CRI3H H OT- WA a TIOTEHHBIE
neparypa, peibed, Be- HOLICHMA MEXLY OpraHu3- Oxora, phibHas J0B-
Tep WIH Te4EeHHs, U T.]1. MaMH (XHIIHHIECTBO, CHM- 1151, A TaKoke BhIpyOKa

OHo3, NapazHTH3M, M T.JL.) JIECOB, OCYIIIEHHE
Oonot, HT. L
Ipupoanoe coobuecrso

(COSOKYNHOCINb UO0E PACMENIUL, HCUBOMHBIX U MUKPOOD2AHUIMOS,
NPUCHOCOGNEHNBIX K JCUTHU HA ONPEOeNeHHON MEPPUMOPLL, GMURIOURLX Opye

Ha Opyea i Ha OKpyIcaionio cpedy)

Notpeburenu
TpeThEro nopAaKa H%

MNorpeturenn
BTOpOro NoprRAKa

[

Morpeburenu
nepeocro NopAaKa

. PacteHu

e LA
b il o s

Hpumep nuwiessix yeneii 8 HA3eMHLIX NPUPOOHBIX coobILecMEax
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Yenosek
O61uii 0030p oprasnima 4e0BeKa

Cx0CTBA YEI0BEKA M JKUBOTHBIX

CXOACTBA OTJIMYHA
1. OauHaKoBbIE CHCTEMBI OPraHoB. 1. YenoBek HAXOJAHTCA B BEPTH-
2. Hanuume rpyanoi u GpiomHoii Ka1bHOM, & JXMBOTHBIC B FOpH-
nosnocreil. 30HTA/IbHOM IOJIOKEHHH, M0~
3. Hanuuue o/MHAKOBLIX OPraHoB STOMY NO3BOHOYHHK Y “e/loBe-

Ka H30rHYT S-00pa3Ho, a y JKH-
BOTHBIX lyroofpazHo.

2. MumMHYECKHE MBIIILLB THLA H
MBI KOHEYHOCTEH yyine
Pa3’BHTHL ¥ 4ENOBEKA, MbILILIb]
IIEH — Y HKHBOTHBIX.

3. ¥ uenoseka Gonbile pasBuT ro-
JIOBHOH MO3r,

B NOJTOCTAX,

MecTo 4es10BeKa B CHCTEME AKHBOTHOTO MHpa

[apetso JKHMBOTHBIE.
Tun XOPJOBLIE
Togmun TIO3BOHOYHELIE
Knace MIIEKOITHTAIOITME
Orpsan ITPHUMATEI
Cemeitcteo JIOJIU
Bux YEJIOBEK PA3YMHBIM

Hayku 0 yenoseke

AHATOMMSI OUBHOJIOT S TArMEHA
o
YHEJTOBEK
OUIIOCODUS TICUXOJIOT Ust AHTPOIIOJIOT WSt

http://vk.com/ege100ballov



Kiierounoe crpoenne oprannima 4eioBexa

XHMHYECKHii cogau KJIETKH

Heopranmgecikue Bemectsa. OpranugeckHe BelecTsa
1. Bona ~ pacreopser u 1ie- - YrieBojsl,
PEHOCHT MUTATELHEIE - Kupmr,
BeIecTsa. - bemxu;
2. MunepaJbHble COJIH — - HyxienHosbie KMCIOTH
yuacTBy10T B oOpa3osa-

HUHM KUIHEHHO BAXKHEIX
COC/IUHEHHMIH (HAllpH-
Mep, Benka KpoBH ~ re-
MornobuHa)

Opralchclcuc BCIIECCTBA KJICTKH

Hassanne H3 kakux e- @ yHKIHH BelecTn
BeMIECTB MEHTOR COCTORE |- e
Yraesoast | Yraepoa, Boao- | OCHOBHBIC MCTOMHMKH SHEPTHH
POA, KMCIIOPOA. | UTA OCYLUECTBICHHUS BCEX JKH3-
HEHHBIX IMPOLIECCOB.
Kuper VYraepoa, Bogo- | Bxoast B cocTaB BCEX KJIETOMHBIX
PO, KMCIOpOA. | MeMOpaH, CiTy’Kar 3aracHsIM MC-
TOYMHHKOM YHCPrUM B OPraHU3Me.

Benxu Yrnepoxn, 1. I'naBHbIi cTpOMTENBHBIH
BOJIOPOJ, KH-~ MaTepHaT KICTKH,
CIIOpo, a3oT, 2. YCKOPAIOT TCYCHHE XHMHYC-
cepa, (oc- CKHX PCAKLIHI B OPraHU3ME;
dop. 3. 3anacHOM MUCTOMHMK SHCPT UM

JU1Sl OPraHu3Ma.
Hyxneunossie | Yrnepoa, sogo- | IHK — onpeaenser cocrtas 6en-

KHCIIOTHBI POA, KHCJIO- KOB KNCTKH M repeaaqy Haciea-
poa, a3or, CTBEHHBIX MPU3HAKOB M CBOMCTB
docop. CNEYIOMHM NMOKOICHHSAM;

PHK - o6pasoBanue xapakrepHbIx
JUIA JAHHOM KJIETKH OENKOB.

http://vk.com/ege1 00ballov




Crpoenne knerxu

YacTn KJIETKH Hx 3navenue
[luromasma BuyTpeHuss cpejia KIeTKH.
Snpo Konrpommpyionmit nenrp kiuerk. OcymecTBiser Kie-
TOYHYIO AKTHBHOCTH M COJIEPIKHT HAacie/[CTBeHHBI! MaTe-
PHAJT KICTKH,
[TnasmaThueckas | Perymmpyer cocTaB KJIETOYHOIO COJAEPHHMOro, oCyecT-
memOpana BIseT 00OMEH BEeMIECTB MEeXIY KIETKOH M BHemHeH cpe-
JOi.
Snepuas OTrpanM4MBAET SJIPO OT IMTOIVIA3MBL
MemGpana !
SLpbiinko Haxomurcs BHYTPH s/ipa, IPHHUMAET YHacTHE B CHHTE3€
GeJIKoB.
PuGocombl OcymecTBasioT cuHTes Geka
MuTtoxoHIpHA B HuX HaxomaTCs (pepMEHTRI, IIPH OMOIIK KOTOPBIX ITH-
TaTelIbHbIE BENIECTBA pacllelrisfioTcd, a 3Heprua 3anaca-
ercs B Bujie ocoboro penecTsa — AT,
Kierounsiit ngHrp Y4acTBYET B IeTICHHH KICTKH.

AKusHeHHbIe CBOMICTBA KJIETOK

OGMeH BEIECTB PazpaxkumocTtsb JiBmxenue
Jlenenue KJIeTku
Daznl mmeuﬁn Ipouecchl, MPOHCXO/NAIIHE B KJIeTKE

IMoaroropurensHas | Kierka pacrer, kaxiasi XpoMocoMa B sjipe yiBaHBacTCA

Ileppas : SIapo yBenMuuBaeTCs, XpPOMOCOMBL pacepeIoTOYHBaIOTCA
TIO KNETKE, M3 KIIeTOMHOTO HeHTpa 06pasyeTcs BepeTeHo
JENEHH. i

Bropas XpOMOCOMBI BRICTPAMBAIOTCS APYT MPOTHB JAPYyTra B ILIOC-

KOCTH 3KBATOpa KIETKH, K HUM NPHCOEIHHAIOTCA HHTH
BEpPETEHA JC/IEHHA, XPOMOCOMBI XOPOIIO 3aMETHBI.

Tpetbs XpOMOCOMBI TEPSIIOT B3aMMHbIE CBA3H U PACXOATCH K
IIPOTHBOMOJIOKHEIM _TIOMIOCAM KJIETKH.
YerBepras XPpoMOCOMBI CTAHOBSTCH HEPA3THIHMBIMH, 00pasyloTes

JiBa Ajipa, Ha Telie KJIeTKH BO3HHKAET NepPeTHKa, KoTopas

http://vk.com/ege100ballov




ht

Tranu *

(3MO 2pynna Knemok u MeNCKNEMouHoe 6eujecmeo,
obvedunenlbie 0OujIM cMpoeHUeM, PVHKYUEN U NPOUCXOHCOeHUEM)

OLICTPO pa3MHO-
KaloTes

Haszsaune Tkanun | PacnoJiokenne s Crpoenne Dynruna
Opranusme
DnurennansHas [TokpoBE! TENA, Knerku 1moTHO 1. 3amura
cnusucThie 060- | IPWIErawT Apyr 2. Wemne3nbl —
JIOYKH BHYTPEH- | K JIpYTy, MEXKKIe- BBIIC/ISIOT
HHX OPTAHOB, ¥e- | TOUHOIrO BEMIECT- (hepMeHTEI,
Jie3sl Ba Mo, KJIeTKH FOPMOHEI

CoeaunurenbHas

Mpnneunas

KpoBb, naMda,
XpAIIH, KOCTb,
HHpOBad TKaHb

CHIBHO pa3BHTO
MEKKIIETOYHOE
BECIICCTBO, KOTO-
poe MoxeT ObITh
TBEPABIM (KOCTE),
BOJTIOKHHCTEIM
(XpAm), KAIKUM
(KpoBb, MuMdba)

ITuraTencHas 1
OnopHas

CTeHKH BHYTpEH-
HHX OpPraHoB
(rnajikas MBIIIeY-
Has TKaHb), CKe-
JIETHBIE MBIITIILI
(nmorepevHo-
noJjocaras
TKAHB), cepjilie

MeEl1eunkie Bo-
JIOKHa CoJlepxar
TOHKHE HHTH,
crnocoOHBIE K CO-
KpaIeHHIO.
Bunrel: ragkas
(MeJIeHHEIe CO-
KpalileHus ), o-
nepevno-
roJIocaTas cKe-
NeTHas | Iorne-
pt.‘-‘iHO-HO.TIOCﬂTaH
cepaedHas

JIiBmkeHue

Hepshas

Mosar, HepBH

Heiipon (HepBHas
KJIeTKa) HMeeT
TEJNO ¢ AAPOM, KO-
POTKHE OTPOCTKH
(IpHHHMAIOIIHE
CHI'HAJIBL) H
JUIHHHBIH 0TpOC-
TOK (IIPOBO/ISLIHIA
H Nepenaiommi
CHIHATHI OT TeNa
KIIETKH)

ObecnieunBaer
obbeTHHEHHE
(py KM BCex
yacTeH opraHus-
Ma; obecrieaupaer
NCHXHYECKHE

(y Hx1HH

p://Ivk.com/ege
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Cucremsi opranos
(opzansl, obvedunennbie onpedenennodl usnonozuueckoil gyukyue)

Ha3zsanne cHcreMbl Oprabi, H3 KOTOPbIX LN T
OHA COCTOHT
TTokposHas Kouxa n cMaucTeie 060- | 3aniara OpraHusMa ot
TOYKH BHEMIHUX BO3/IeHCTBHH
Orio pHo-IBHraTeILHAS Koctu 1 MbImmp Ornopa, 3aniuTa BHYT-
PEHHHMX OPraHoB, JBH-

; KEHHE
[TumeBapuresbias | Opraiel poToBoii momoctH, |  ObGecneveHne opra-

rN0TKA, IMHIIEBOL, KETY- HH3MA [THTATCIBHBIMH

JIOK, KMIIEYHHK, TIeYEHD, BelllecTBAMA
10, pKeITy J0UHAas JKesie3a 3
Kposenocras Cepmie u cocy bl OG6ecrieunBaeT rnocTo-

SHHBIH oOMeH BelecTs
B OpraHax U TKaHsIX

JprxarensHas Hocopas nonocts, rop- OGecneunpaer opra-
TaHb, Tpaxest, OpoHxH, HH3M KHCJIOPOJIOM H
JNerkne ocBoGOXKIaeT ero oT
YTIIEKHCIIOT0 rasa
BriemirensHas TTouikn, MOYETOUHHKH, YV IaneHHe KHIKHX
MOYEBOH ITy3bIPh, MOYE- npoAyKToB 0OMeHa
MCITyCKaTeILHBINH KaHa BElEeCTB
[Tonopas [Tonossie Kene3nl (THYHM- PazmHokeHHe
KM ¥ CEMEHHHUKH) M TTOJI0-
BHIE ITYTH
OHJIOKpHHHAS Jenesrl BHYTpeHHeH cek- | Perymsms QyHKimit
perHH BCEX KJIETOK W TKaHel
Heparas Perierrrophl, HEpBHBIE BO- | OpraHM3Ma, KOOpAHHA-
JIOKHA, CITHHHOM MO3T, ro- T[HS UX COBMECTHOM
JIOBHOM MO3T JIeSATeILHOCTH

(Dj’HKl.lHH OpPraHM3mMa H4¢J10BCKa
(peaxyuu opeanusma, Hanpaenennbie Ha YOoOseMeopentle BO3HUKIIUX nompebHOo-
cmetl, 3auunty om BHeUIHUX 030eflcmaNil U nPuCnocobienue K Yenosusm cpedbl)

PusHonoruyeckie - C ecKHe
TToanepxkanme 1OCTOSHCTBA XHMH- YeTaHoB/IEHHE HEIIPEPLIBHOTO

YECKOI'o CocTaBa H (bmmco-

B3aUMOJCHCTBUSA ¢ BHEIIHHM MU-
XHMHUYECKHX CBOMCTB OpraHmsMa

POM, KOTOpOE JHOCTHIAeTCA C ITOMO-
HLIO ICUXHYECKOi e TelIbHOCTH

http://vk.com/ege100ba
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HepsHas cucrema

3HauyeHHe HEPBHOI CHCTEMbI
1. TToanepxkaHue MOCTOSHCTBA COCTABA BHYTPEHHEH cpe/ibl
OpraHu3Ma.
2. CornacoBaHue paboTEI OPraHOB.
3. PacnosnaBanme BHEINHEH 0OCTAHOBKH JUIS YAOBJICTBOPEHHA
norpedHoCTE.
4. OGecrieyeHue co3HATENLHON peryalHy ropeend. [ IcHxuka.

T HWE H H CHCTEMEI]
[{enrpansHeiit oTaen [Tepudepuueckuii oraen
CrounHnoit ["onosHoH HepBst HepBhbie
MOo3r MO3r y37Ibl

Cepoe BeniecTBo — Tejla HelpoHOB.

Benoe BelecTBO ~ OTPOCTKH HEHPOHOB.

HepBbl — IIMHHELIE OTPOCTKH HEPBHBIX KICTOK, BLIXOAAIINE 3a Ipe/aeiibl
IEHTpansHON HEepPBHOM CHCTEMBL

HepBHEIe Y31IEI — Te/a H KOPOTKHE OTPOCTKH HeHPOHOB BOMI3H BHY TPEHHHX
OPraHOB HJIH B MX CTEHKax.

Boabyienue — BRIOYEHHE KIETKH B paboTy. .

TopMoxkeHHe — yrueTeHHe paboThl KIETOK.

ComMaTHuecKas BererarusHag
Perynupyert paboTy cKeIeTHBIX Perymupyer paboTy BHY TpeHHHX
MBIIIIL OpraHoB.
Pednekcsl ocymecTBisioTcs Peduiekchl MeJUICHHEBIE, HE TIOJI-
GBICTPO, NOMYMHSIOTCS CO3HAHMIO YHHSIOTCS CO3HAHMIO JeOBEKa
YeJIoBeKa
CuMniaTHdeckuit oTaen ITapacHMnaTHYeCKHI
oTen

http://vk.com/ege100ballov



Pedaiexc

(3mo omeemuas peakyjus opzaruIMa Ha pazopadicenue YYBCmaunenbHbLx HepeHbIX
06pazoeanuii — peyenmopos, OCYuecmensemas npu y4acmuu Hepenoil cucmemst)

Cxema pedaexroproii 1yrn Kojennoro pedexca
(npocras Ayra w3 AByX HElipoHoB)

Petienrropioe oKoOHYaHHE yy6-
CmeumenbHoe20 Helpona Boc-
IPHHHMAET pa3JipakeHue H 1e-
peJiaeT CUTHA B HEPBHEIN

LIEHTp

B repBHOM IIEHTPE CHTHAT
NePEKIMoYaeTCs Ha deuea-
menbhblii Helipon, CBA3AHHBIN
¢ paboueli MBIImei

Cxema peduiexropuoii ayri crubarensuoro peduiexkca
(ciojkHas qyra M3 HECKOJIbKHX HEHPOHOB)

PenertrropHoe okoH4a-
HHE yyscmanumenbio2o
Hefipona BOCITPHHM-

B HepBHOM 11€HTpE
CHI'HA TIepeKIoYa-
€1cs Ha denzamens-

MAaeT pasjipakeHHe H B HePBHOM LICHTPE Hblil Hellpon, CBA-
nepejaeT CHrHaI B CHTHA TIPOXOTAT e~ 3aHHBIH ¢ paGoyeid
HEPBHBIH IEHTP pe3 O /IUH WIH He- MBIITIEH

CKOJIBKO 8CMABOYHbBIX

HelipoHoE

Hepsibiit HeHTp — 310 00be/MHEHHE HEHPOHOB, NpeHa3HAMEHHOE VI YYacTHS B
BBITIOTHEHHH KaKoT0-TH00 peduIeKTOPHOTO akTa, T.€. Ul YIIpaBIeHus e~
TeNBHOCTHIO KaKoTo-M00 opraHa.

Pediiexcnl

\

/

BeaycnoBHbie (B €HHBIE
- mpucnocoGneHue K 1o-
CTOSIHHO JeHCTBYIOMMHM
daxTopam;
- OpraHM3M MMeeT roToBkLIE

Kalenb, YWiXaHHe H T.11.)

pedmexTopHbie AyTH (TIoTaHHE,

VenopHeie (TpHo6 HHEIE

npucnocobeHye K BHOBb
TOSBIIHONMES (akTo-
pam;,

pednekTopHbIe TyTH
(opMupyIOTCH B NpOLIEC-
ce KHIHeIeATeIbHOCTH,
Jlexat B ocHOBe o0yue-

http://vk.com/egm;1 OOballov



Crnnanoii Mo3ir

Ipusnakn XapakTepHcTHKA
Buewmnnii i | Besbtii tunyp (auamerp okosio 1 ¢M), pacnonokeH BHY TPH
O3BOHOYHOIO KaHANIA, OT HEro OTXOAMT 31 napa cnHHHO-
MO3IOBBIX HepBOB (110 YHCJY NIO3BOHKORB), Ha nepe/Heii H
3aaiHei cropoHax rrybokue npofoibHLie OOpo3abL.
CrpoeHHe LleHTpaibHasi 4acTh — CIIHHHOMO3TOBON KaHaJl, 3a10JIHEH-
Hbi# CITHHHOMO3roBOH KuKkocThIO. [0 KpasM HaxoauTeH
Genoe BeleCTRO, CEpOe BEHIECTRO PACTIONOKEHO B LICHTPE H
UMeeT BHJL KphlibeB Oabouku. B nepeiHnx «kpblibax» pac-
nonaraioTes JBHraTe/bHble HEAPOHDI, & B 3aJIHHX W BOKpPYT
LEHTPAJILHOIO KaHaJIa — BCTABOYHbIE.
DyHKUHH 1. Pednextophas — ocyllecTBACHHE TIPOCTEHITIHX
pedekcon , a Takxe Gosee cI0XKHBIX,
KOHTPOJIMPYEMBIX TOJIOBHBIM MO3TOM.
2. TlpoBoiHHKOBAS — NPOREJICHHE HMIYILCOB OT peler-
TOPOB K NOJIOBHOMY MO3IY, & TAKXKE OT MJIOBHOTO
MO3ra K JBHraTe/IbHbIM HEHpOoHaM CIIHHHOTO MOo3ra
1o GeloMy BeLIeCTRY .
T'onosHo# MO3I
Hazpa- | Pacnonoxxensue IpoBoasime
HHe ceporo u Geio- nyTH
oTea ro BelllecTBa
Mo3ra
TIponon- | Cuapysxm Genoe | IlpoBoasiine ny- | [leHTphbl JH3HEHHO BaKHBIX
roBaThii | BeLIECTBO, BHYT- | TH B Oesiom Belle- |  peduiekcoB: AbIXaHHs, cep-
Mo3r pH cepoe CTBE, CBA3LIBAIOT | JIEYHO-COCYJIUCTLIE, CIIOHO-
BELIECTRBO B BH- | MOJIOBHON MO3T €O | OTAEJCHUA, XKETYA0UHOTO H
A¢ anep CIIHHHBIM NOJPKENYI0YHOIO COKOOTAE-
JICHHA, MIOTAHHA K T.JL
Mosxke- | Buyrtpu Genoe [TyTH, coenu- Cpszan ¢ pednexcamu, 6mna-
40K BEIIECTBO, CCpoOe |  HAIOLLHE ero ¢ rofiaps KOTOPbIM JIBHKCHHSA
BEILECTBO CHa- | JPYFHMM OT[eNa- |  TOYHO COIVIACYIOTCH APYT ¢
pyiH, ryboko mu [JTHC
BJIaeTCA BHYTPE
Gesoro
Cpeannit | Benoe pemectro | 210 npoBoAAINHE ITonpepxupBaet TOHYyC cie-
MO3T Iy TH MENY OT- JICTHBIX MbILIILL
JeNlaMH Mo3ra
TIpome- | Benoe Bemecto | IlpoBopsimue ny- | PeryaupyeT W cornacoBbiBaeT
HYTOY- TH OCYIIECTRIAIOT | PUIHONOTHUYCCKHE NPOUECCHI,
HbIH eautcTBO paboThl | yepes Hero NpoXoauT omb-
ITHC LIIHHCTBO JIBUrATENBHBIX ped-
Jnekcol (Xglb , T

http:/

vk.com/eg
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Bosabiune nostyiapus roJioBHOIr0 Mo3ra

Pacnosioskenne Honu 3onbt nosymapuii Dy uus
ceporo u Gesroro noJTy Iapmii
BEILCCTBA
Kopa — cepoe JlobHas LlenTph peun
BeIecTBo, Oesnoe Temennas Kowno-mpimeusas | Konrpons apu-
BEINECTBO HAXO- 30Ha s#eHnid, cro-
JAMTCA TI0JL KO- cobHOCTL pad-
poii, B Genom JIMYATH
BEILECTBE €CTh pasipakeHust
CKOILIEHHSA Cepo-
o BelIeCTRa B Bucoynas Cnyxopas 30Ha Jyrn
BHJIE s1jiep pedutekcon,
Pas3MYIaloNHX
3BY KOBBIE
pasjipaxeHns
Bkycopas Pedutexcet
1 oBonsTeNbHas paiaeHus
3OHBI BKYCOB
H 3alaxon
3arpuioyHas 3purensHas 30Ha Pazmmenue
3pUTENbHBIX
pa3apaxeHHii

Kpoes u kpoBooOpaumenue

Buyrpennsas Cpeja oprasyimMa

KpoBn JInmda Mesxicnero s
ITuraTensHas, 3amurHas, BELIECTBO
TPaHCTIOPTHAS, TpancnoprHas ¢yrkumHM | [ TpaHcriopr BemecTs

" nprxarenbHas (QyHKIMHA MEX Iy KIETKaMH

KPOBBIO

http://vk.com/ege100ballov
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Cocras kpoBu

Kpoes

\\—\.

[Inasma (60%) DopMEHHBIE ATEMCHTEI
/ \ 1 1
Heopranuue- Opraunveckue | | Tpombo- JlelikoluTe!
CKHE BEIICCTRA BELLCCTBA; UHTHI (Genvie kpo-
l l -Oeniu (kpoBs- BAHBIC TE/b-
=AU PBI HLIC I171a- ua)
Bopa Mhume- -rIo0Ko3a CTHHKH)
e -BHTAMMHBI
S -MOpMOHBI DDHI@H“TH
~NponYKTbI (kpacHbie
pacnaja KpOBSHLIE
TeNblia)
DopmenHbie JIEMEHThI KPOBH
Ipuznaku IpHTPONNTEI JleiikounThI T pombonnThi
Xapakrepuctuka B | Owuens Maisl, He | Kpynubie Occuper- | Menkue nnacTHH-
CTpOeHHE HMEIOT ]pa, HMe- HbIe KJICTKH, KH, HE HMEIOIIHE
10T BHJI IBOAKO- HMEIOLIHE APO; anpa. Coznepxar
BOTHYTLIX JIHCKOB, cnocoGHbI JBH- Oenok pubpuHo-
Conepxat Genok — raTbes. IeH.
remMornotus. Jlsu-
XKy TCH MACCHBHO ¢
TOKOM KPOBH.
Konunuecrro B 4.5 -5 man. 5-7 ThIC. 400 ThIC.
Imm’.
DyHKUHH Ilepenoc kuenopo- | Yuuuroxaior Gax- | [IpuHumaior yua-
Jla 1 YIIEKHCIOTo | TEpHM, pa3pylliaio- | CTHE B CBEPTHIBA-
rasa. LHeCH KNETKH. HHH KPOBH.
Mecto KoctHbiit Mo3r. Koctubii mo3r, KocTHbii Mo3r.
obpasoBaHus JmuMpaTHYECKHE
Y3JIbl, Cee3eHKA.
Mecto Tlevens, cenesenka Berony CeneseHka
paspyuieHHs
JinnTensHocTh 1 mec Ot HeckonbkHX ya- | Heckonbko yacon
HHIHH COB JI0 HECKOJTbKHX

nHel

http://vk.com/ege100ballov




CaepreiBanie KpoBH
CBEPTLIBAHHE — HTO 3ANMTHOE MPHCIIOCOOIEHHE OPraHUu3Ma, MPEIOXPAaHSIONIeE €ro
OT NMOTEPH KPOBH 3a cHeT obpasoBamiis TpoMOa.
Tpom6 — crycTok cBepHyBIicHca KPOBH, 3aKphIBAIOIIEH
MECTO TOBPEHICHHS CTEHKH COCY JIa.

[ToBpexeHue cTeHKH cocyia

CxoruieHse TpoMOOLMTOB y MecTa I10-
BPEHK/ICHHS

OG6pazopanue pepUIoH «ITpoGKI H3
TPOMOOLIHTOB

Ilpespamenue Qpubpurorena B duGpun
1101 IeHCTBHEM KaTbLMsA

YinoTHeHue «IpoGkuy 3a cuetr Gpubputio-
BBEIX HHTEH

OGpasoBanue Tpomba

HMmmynureT
(Crioco0HOC TS OpraHKsMa 3aiHinaTh ceos oT 60NIE3HETBOPHBIX MUKPOOPTI aHH3MOB
3a cyeT BEIpabOTKH aHTHTEN)

HmmyHHTET
‘/‘,_——“"——_ _\\ .
EcrtecTBeHHbI HckyccTBeHHBIH
!/ \ / 3
BposcaeHHeIH [TpuoGperen- AKTHBHBIH IMaccHBHBIH (1101
HBIit (Tiocite Go- (riox peficTBH- JelicTBHEM Nle-
JIe3HH) €M BaKLIMHLI) yeOHOI CLIBOPOT-

http://vk.com/ege160baJIov



KposeHocHbie cOCy/Abl

Cocy ipl
AprepHu Benu Kanwurapei
- IIPOBOJIAT KPOBb - IPOBOJHT KPOBE K - OCY [IIeCTBIIAET
OT CepAua cepay 0OMEH BEHIECTB
- B CTEHKaxX MHOTO - CTeHKH MeHee YII- MEXY KPOBBIO
MBIIIEYHEIX KJIe- pyrue Ho Oonee H KIeTKAMH.
TOK, CTEHKH 2J1a- PACTSKUMEIL, HeM - CTeHKH — O/THH
CTHYHEI aprepHanbHbe CJIOH TUIOCKMX
KIIETOK

Cxema kpoBooOpaiueHus

K TONOBE M PYKAM

]

BEPXHAR NONAR
BEHA

NETKWE

NETQMHARA
NETKHE " APTEPMA
= 3

NPEACEPOME & NPEACEPAME

HWXHARA NONAR 4 GPIOWHAR ADPTA

BEHA

K BHYTPEHHWM
OPTAHAM

Cxema xpyros
kposoolpautenus K HOTAM

http://vk.com/ege100ballov



Crpoenue cepana

Yacrb cepaua OcolfeHHOCTH CTPOCHHS DyHKIHH
OkonocepfievHas cyMka | CoeIMHHTENPHOTKAHHAS | YBIaXKHEHHE cep/iia v
oboJouka cep/iia, 3arnoj- | yMeHbIICHUE TPCHHS [IPH
HEHHA MMIKOCTHIO. €r0 COKpALEHHSAX,
Jlesoe nipescepaue Touxaa MunueyHast creH- | MecTo BIaIeHUS OJIBIX
Ka. BEH, HECYIIMX BEHO3HYIO
KPOBb OT BHYTPEHHHX
OpraHos.
JleBwiif xeny gouex Orpenen ot eporo npefi- | Havano nerounoii apre-
CEpAaud ABYCTBOPYATEIM | PHH, HeCylieH BEHO3HYIO
K1anaHoM. Meleynas KPOBB K JIGTKUM.
CTEHKa ToJICTad.
IlpaBoe npexacepaue Toukas cTeHka. [punMMaet U3 nerovHoH
BEHBI APTEPHATILHYIO
KpoBR.
ITpapbiif ety 1ouek OrpieneH oT paBoro Ornpasisier KpoBb B
MpejCEep/is TPEXCTBOPYA- | aOpTY K BHYTPEHHHM Op-
THIM KJIANaHoM, MbIIeY- raHaMm.
Hasl cTeHKa HauGonbIei
TOJIIMHEL
Cepneunblii LUK
dasza Bpems Ilpencepaus Henyaoukxu
1 0,1c Cokpanarorcs Paccnabnsiores
2 03¢ Paccnabnaiorcs Cokpataiorest
3 04c¢ Paccnabnsiores PacenaGusiores
Pery.siumsi paGoTsbl ccpguga
Hepenas I'yMopansHast

(HepBHBIE OKOHYAHHS HAX0-
JIATCS B CTEHKAX Cepia)
HameneHue cokpanieH1id
10J1, AEHCTBHEM:

1) CaMoperyJsiH.

2) Bom.

3) Mbumevunoit paGoTsL

4) DMOIHiA.

2. YmMenbiieHHe cokpaiie-

(c IOMOMILIO TOPMOHOR)

1. YBerueHHe cokparie-
HHH — 110]T IeCTBHEM
a/ipcHaJIMHa, coyei
KaJTb1HA.

HM#t = 101 fielcTBHeM
alleTHIIXO0NMHHA, colel
KaJlus

http://vk.com/ege100ballov




ht

JAbixanue

Crpoenne apixarenbHoil CHCTEMbI

Opran Crpoenne Dy
Hocogsie BrIcTIaHe! peCHHTYATHIM SITHTe- OuMcTKa, YBIaKHEHHE,
TIOJIOCTH nMeM, B ITyOHHE pactioaraeTcs COrpeBaHte Bo3/IyXa,
opraH oCOHAHHA — TPYIIa HEPB- BOCIIPHATHE 3araxon
HBIX KIE€TOK, BOCIIPHHHMAIOIMX
3anaxu
HocornoTka ITpocTpancTBO MeX Y HOCOBOH M Yanaxienune Bo3yxa
- POTOBOM MOIOCTEHIO, TAKKE BbI-
CTIaHO PECHUTYATHIM JITHTEIHEM
TlNoprans I'pymma xpsmieit, coeguuennnrx | [Tpopepenue Bo3ayxa, 06-
CBSI3KAMHM (CaMBIE KPYITHBIE — I1IH- pa3joBaHHe 3BYKa
TOBMJIHBINA XPAIN H HAJTOPTAH-
HHK ), TOJIOCOBBIE CBA3KH 00pa3zy-
10T TOJIOCOBYIO IIETh
 Tpaxes Xpauiesbie Nonykoisua, coesu- | Ilposegenue Bozayxa; no-
HEHHBIE CBA3KAMM, BHY TPEHHAS TIOJTHUTENBHAS O4YHCTKA
MOBEPXHOCTE BBICTIIAHA PECHHTYA- | BO3/IyXa OT ITBUIM M MHK-
TBIM 3THTETHEM, BIIEISIONIM POOpraHM3MoB
CIIH3b
Bponxu Cernb Tpy6GoUeK, COCTOAIMK H3 Iposejierne Bo3ayxa
. XPAIIEBBIX KOJEI(;, BETBUTCA B Ka-
HJIOM JIETKOM
Jlerxue
1) muespa CoeHHTENLHOTKAHHAS CYMKa, | 3al{Ta OT TPeHHs 0 pel-
3alloIHEHHAasA KUIKOCTBIO, HA 110~ | pa IIPH JLIXAHHH, IepMe-
. BEPXHOCTH JIETKOI'O THYHOCTS JIETKHX
2) aJbBeoIIE] [Ty3eIpbkH, rycTo onytaHHeie ce- | I'azooOMen mytem nudiy-
ThHIO KallWUISApoB 3UH KHCIIOPOJa M YIJIEeKH-
CJIOTO Tas3a yepes CTeHKH
KaImWUIAPOB 3a CYET pas-
HHI[BI KOHLEHTPALMH 3THX
ra3oB B KallWUIAPE H 1Ipo-
CBETaX AIbBEOJI
JIbIxare/ibHbIE JIBHKEHUS
Brnox Juadparma | MexpeGepusle | Jlasnenue B | Bosmyx yer-
CoKpanaercs | MbINIBI ITOJ- Ipy AHOH pemisieTcs B
HHMAaIOT pebpa | KiIeTKe najgaer JIErKHe
Beiiox Jnadparma PeGpa Jasnenne B | Bo3uyx BhI-
paccnabndercs | OIMycKaloTcs rpyaHoH T&Jmmae'rcn
KJIETKE TIOBHI-

D:/IVK. com/ege%ﬁb_ﬂov
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Inwmesapenune

(3}1’!0 Mexanuyeckas nepepaﬁomxa HuMu W ee XuUMuYecKkoe pacujennenue
Ha npocmsie pacmeopuMsle sefecmea, Komopsie nHoCmynawm 6 Kpoes
H NOZNowarwmca U3 Hee KJIBMRG'.HIJ)

DVHKIMN IHTATEILHBIX BCUIECTB

CrpoureisHas
(3aMeHa H3PacXoI0BAHHBIX B

TIpoLecce WKU3He eI TelBHO-
CTH BellecTn)

Ouepreruyeckas
(MCTOMHMK DHEPrUH IS

AHIHEHHBIX [IPOI.LGCCOB)

@D YHKIHY IHINEBAPHTECILHOM CHCTEMbI

- !

g

CexperopHast JlBurarenbHas BeacsmaresHast
(pacmervieHHe MM (nepemenieHHe M re- (nepexo rMTaTeNn-
noj eticTBHeM dep- peMeIMBaHue 1H- HBIX BEILECTB H BO-

MEHTOB ) 1) JII B KPOBb H JIHM-
' by)
CrpoeHHe nMIEBAPUTEILHOM CHCTEMBI
Hassauue OcofienHocTH CTpOCHHA#A DyHKIHH
opraHa
Oprans
poToRoii
IOJIOCTH
1) 3y0mt BuyTpeHHss yacTh — JIeHTHH, CHa- | Mexanmyeckoe H3Mensye-
PYKM — OMaIb, Ha KaXIo# yemo- | Hue ITHIH
cTH 1o 2 pesia, 1 KBy, 2 Ma-
JIBIX ¥ 3 GONBIIMX KOPEHHBIX 3y6a
€ Kax/0# cTopoHs! (Beero 32 3y-
0a); HaxoaaTCA B yIityOleHHuax
YeJIocTeH
2) S3mik Menueynsiit opraH, Ha BepxHei [TepemeniuBaHue IAITH,
MOBEPXHOCTH PACITONIOKEHE] Opra- olpeie/icHue BKyca
HbI BKYCA — BKYCOBBIE COCOYKH
3) cmonnbie | Haxondres B cmu3ucTol oGonouke | BRIASAIIOT CIIOHY — CMECh
HeJle3sl POTOBO# TIONOCTH (hepMeHTOB, paciiervIso-
IIHX KPaxXMail JIo TIOKO3bl
ITmmeson TpyGKka ¢ MblileuHbIMH cTeHKa- | [lepemenienne mumm,

MM, PAcIIONOMKEH B I'DY IHOM Mo-
JIOCTH 3a Tpaxeei

bopmMmpoBaHHE HILEBOTO
KOMKa

tp:/Ivk.com/ege100ballov
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HKemy mok

ITonerit opran, BHEHIHHIA c/I0H —
MACTHUHLIH, CPeHHUI — MBIIIEY-
HBIH, BHY TPEHHHI{ MMeeT Jelle3bl,
BBIJIETIIONHE (pepMEHTEL, paciie-
TUTAIONIHE GeTKH

llepemernipanie IHILH,
MIPOIMTHIBAHHE €€ eIy~
JOYHBIM COKOM, TIEPEJIBH-
WeHHEe B TOHKYIO KMIIKY

Hpenamiamumnep-
CTHAS KHIIIKa

ITepBoiii 0THEN TOHKOIO KHIIIEY-
HHKa, B He€ OTKPBLIBAIOTCH 1TPOTO-
KM [TeMeHH | I10/pKeNTy J04HOM xe-
Je3bI

Ilepemertienue ImuIH

ITevyens

JKenesa cMelaHHO CEKpELMH,
HaxoUTCcA Mo pebpaMu cripasa.

Iomxeny nouHas
Kenesa

Brizeinster serts, KoTopast
IMYJILTHPYET U pactieri-
JIMET JKUPBI; TIOBLITIAET
AKTHBHOCTB JIPYTHX (ep-
MEHTOB; peryiupyer 06~
MEH BEINECTB, ARIACTCA
GaphepoM i BpeHbIX
BEIecTB

Pacrnionoxena noj ALY JIKOM

Brigensier TIOJPKCITY IOY-
HBIH COK, KOTOPLI 3aBep-
IIaeT paciervieHue yrie-
BOJIOB M ITPOJI0IIKAET
pacinervieHie GeJIKoB U
YKHPOB

Toukwuit
KHIIEYHHEK

TpyOka, creHKH KoTOpO#H criocol-
HBbI K COKPAILICHHIO, BHY TPCHHAS
TIOBEPXHOCTL HMeeT BOPCHHKH,
HaXoM1Tes B OPIOIHON NOJIOCTH,
YII0MKEH NETIAMH

;\

1. IomocrHoe 1umena-
peHHe (3a cuer 11e-
peMEIIeHHs 110 K-
IIEYHUKY , TIOJL Ieii-
CTBHEM IHINEBAPH-
TEIBHBIX COKOB),

2. [pHCTEHOYHOE ITHITIE-
BapeHHe (MelKHe
MOJIEKYJTHI TIOMaia-
IOT B [IPOCTPAaHCTBO
MEK Y BOPCHHKAaMH,
HA TTOBEPXHOCTH KO-
TOPLIX HAXOJIHTCH
MHOTO (hepMEHTOB);

3. BcachiBaHue (TOCTYII-
JICHHE BEILECTB B

KPOBE Yepes Bop-
CHHKH )

Toncras kumka
M NpAMad KHIIKa

Tpy6ka ¢ MbIIIEYHLIMH CTEHKAMH

OxoHuarensHoe repesa-
pHBaHHE ITHIIH ¢ TIOMO-
1BI0 GakTepuii, BcackiBa-
HHe BOJIbl, (HOPMHPOBaHHE
TUTIOTHBIX KAMOBBIX Macc

AHalBHOE
OTB e

- Mpieynsiit oprag

OmoposkHeHHE
Ka

DV



Ob6men BemecTs H 3HePruM

Cxema o0mero o0MeHA BemecTs

IMTuma : Kucnopon
3 y
OpraHbl OHilleBapeHHA Opransl AbIXaHHA
(rnepeBapUBaHHE)
y I
BeacbiBanue nuTaTelhb- Kucnopos npoHukaer
HEIX BCHIECTB B KallH/UIHPBL

—be e

B kpoBb, miM)y, TKAHEBYIO HKH]I-
KOCTDB, B KJICTKH, I'I€ ITPOHCXOJHT
pacmierieHue BemecTs | obpaso-
BaHHE HOBBIX BelecTs

/\

JKnakue mpoayKThi Yranekucnsli ras
pacmaja
b
Koxa, IOIKH H 9ac- Jlerkue
THYHO JIeTKHE

OOMeH BelecTs — NOCTYIUIEHHE B OpraHH3M U3 BHEIIHEH cpe/ibl pa3jMYHLIX Be-
INEeCTB, MX YCBOSHHE M BHIIENEHHE BO BHEIHIOW cpefy obpa3ylomuxes mpojyK-
TOB pacrmaja.

Buasr o6meHa BeecTs

/ \

ITnactuueckuii oOMeH Dueprerudeckuii oOMeH
= YCBOCHHC OPraHH3MOM BEINECTB, = pacnaj OpraHH4IeCcKHX COe k-
0Ty 4aeMbIX 13 BHEIIHEH cpe/ibl; HEHHI KJIeTKH ¢ BhIJIeJIeHHEM
IIPH 3TOM COXPaHACTCH ITOCTOSHCTBO JHEPTHH, H Y IaJICHHEC
XPIMH‘IECK_OI‘O cocTaBa opraHmsMa H TIIPOAYKTOB pacliajia
3aracaioTes
HEKOTOPHIC BEIIECTBA

http://vk.com/ege100ballov



Beinesienne
(amo npoyece yoanenus u3 op2anuzma coeounenutl,
obpasyloujuxes npu obmene seuecms)

CT])OQHH& MOYEeBLLIC/IMTEILHOM CHCTEMBbI

oy
(HapyXHBIH cll0if — KOPKOBOE BEIIECTRO — B HEM
HaXoJATCH NOYeHHbIEe KaHaJIbIBl, CpelHHIA cIIoH
— MO3TOBOE BEIlEcTBO, TIOUeYHad JIOXaHKa)

MoueTouHHKH

MowueBoif y3biph

MouenciyckaTebHbIH Kana

Ob6paszoBanue Moun

O6pazopanne neppudHoi MouH (150-170 nuTpoR B cVTKH)
fbwmpaum IUIA3MEL KPOBH B NONIOCTH MNOYETHLIX KaHATIBIIER.

v

O06paszopatne BTopyuHOM Moun (1.2 — 1.5 1UTpa B CYTKH)
O6paTHoe BcachiBaHHE B KPOBb BOJIbI, TVIIOKO3BI H APYTHX HYXKHBIX Op-
TaHH3MY BEILECTB.

Mouesbiaesienne
(Crnoxusiii pedIeKTOPHEI aKT)

Hanonnennsiit MoueBoi My3bIph
¥
Cursan B HepBHBIH LEHTP (IONOBHOM MO3T)
¥
Coxkpalenne MBILLI MOYEBOTO ITy3bIpst
¥
Mouensijie/IeHHE

http://vk.com/ege100ballov




Koxa

DYHKIMT KOKH
3amTa opraHu3Ma ot Io- Tepmoperynsaums — Brutenenue mnpo-
NajlaHust MMKPOOPTaHH3- TIO/UIepKAHHE TTOCTOSH- JYKTOB pacrajia
MOB M JieicTBHA HeGaro- Hoilt TeMITepaTyphl Tena.
MPUATHBIX (GaKTOpoB

Crpoenne Koxn

C10ii KOKH OyHKIIH
DmaepMHC Porosoit cnoi Sanuiaer, KIETKH MOTYT OTK/IA/(bIBATE
| (MepTBbIE KIETKH) IIMTMEHT

Kupnie KIeTKH

Kietxku v BojokHa

LR AnY Lty

T TpHIaoT 371aC THYHOCTH

lIToToBbIE HKemesbl
(B BHe TpYOOUCK H
K1y 00UKOB)

Co6CTBEHHO KOXKa

Brienenne

CanbHble Xele3bl

Sanra IOBEPXHOCTH KOMKH M BOJIOC OT

BOJIbI
Bonocsisle jtyko- Obpasopanme BOJIOC
BHIIBI
KpoBenochnle ITuranue KiIeToK KOXH, TeruioobmMeH
COCY BT
Penerrropsr BocnpHHMMAIOT pas/ipakenus
Mo pxoxHas JKvpoBbie KIeTkH 3anpira OT OXIAK/ISHUS, CMATUEHHE
KJIeT4aTKa YIIHOOB

Tenmonerxnﬂ!!'un

i T T

Xumuecm
H3menenue ypoBHs 06-
MEHa BEIECTB M oTAava
Terta (3a cuet pusuye-

CKOMi paboTBI, APOXKH)

http://vk.com/ege100ballov

Duzmyeckas
3a cuer TeIIoNpoBO,IHO-
CTH OpraHp3Ma.
3a cyeT U3MeHEeHHS TeM-
JIOM3ITY YeHHA.
3a cyet ucTapeHus ¢ 11o-
BEPXHOCTH KOXH (110T0-
OT/IENIEHHA )




Cucrema ONMOPbI H ABHIKECHHHA

Crpoenne ckejiera YeJI0BeKa

Haspanne Yacro Kakue koctH @Oynxuan i | Tunbi coune-
oTe1a CKe/leTa BXOJAT HazHaYeHHe HeHRii
cKeIeTa

Mosropas JloGHas (1), SanuHas HenopikHoe
Ckener YacThb TeMeHHBIE (2),
FOJIOBHI BHCOYHEIE (2),
3atbUtovHasA( 1)
Junenas HocoBas (2), 3anmTHAasT, Heno mpmxiioe
YacTh CKYJIOBRIE (2), BepX- | M3MelILUYeHHe (HDKHSAS
HevemmocTHast (1), | rmugs, Gop- | yemocts noj-
HIKHEYEMIOCTHAA Ma JIHIla BIDKHA)
(1) ;
Ckener ITo3po- eitrwie (7), Hecer Ha ce- | ITonynomsipkioe
TYJIOBHIIIA HOMHHK rpy/mbie (12), Ge BCIO TH-
ITOSICHHMHEIE (5), JECTH TYJIO-
KpecTioBbIE (5), BHIIIA, BEPX-
KOIMMKOBBIE (4-5) | HMX KOHeY-
HOCTeH H 1o-
|  noBm
T'pymas | 12 nap pe6ep, 1 rpy- | 3anmruas | Honynoasixioe
KIeTKa JuHa, BepxHue 10
1iap pebep coeHHs-
IOTCS € TPYIMHOMN, a
11 1 12 maps1 —c¢
MOMOIILIO Xpsiiei K
10 mape pebep
Cxeuner TInevepoit Jlonarku (2), KJno- SIengercs IMominKtoe
BEPXHMX osic YHIREI (2) oropoii wis
KOHEYHO- coOGCTBEHHO
cTei KOHEYHOCTEH
Koneurtoctu | [Tneueras xoets (1), | JiBHxkenme, ToBuKIOE
nokTeBast Kocts (1), | omopa, Tpyn
my4esas (1), kocTi
3anacTss (§), KocTH
msicT (5), patanru
TIANBIEB
Ckener Tazopsni | TazoBele KOcTH (2), 3amurHast, Hemoapiazioe
HIKHHX 1105IC kpecrer( (1) OropHas
KoteuHo- | CoGcTBeHHO Benpennas (1), Omnopa u me- TIOABHIKHOE
creit KOHeuHocTh | OonbmiebepiioBast | pelBHIKEHHE
(1), manoBeplioBast
(1), mpeamumocHa (7),
TUIOCHA (5), danan-
'Y [aIbLEB
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Pazsurune OpraHH3Ma JeJioBeKa

Crpoenne MyKCKoi 110/10B0i cCTeMBbI

Ctpoenne

Dynkunu

CeMeHHMKH
(pacrionoeHbl B MOIIIOHKE)

C MOMEHTAa IOJIOBOTO CO3PEBAHMS TTO-
CTOSIHHOE 0Gpa3oBaHKe CIIepPMATO30HI0B
M MY’KCKOTO TIONOBOIO IN'OpMOH4, Ofpe-
JIEJIAIONIEr0 pajBHTHE BTOPHYHBIX ITOJIO-
BBIX ITPU3HAKOB.

CeMeBbIBOIMIIME TIPOTOKH, BIIAJAI0-
npc B MO‘-[EHCH)’CI(ETGIIBHBIﬂ KaHall

OGecneunBaeT NpoIBIDKeHMHE CliepMaTo-
30HJIOB, ool

CeMeHHBIE 1Ty 3BIPEKH

OGpa3yioT KUIKYIO HacTh CIIEPMBI, B KO-
TOPOH JKUBYT CIIEPMATO30H LI

l'[pencmrenbﬂas: HKEIe3a

OGecrieuHBaeT KH3HeAeATeILHOCTh
CIIEPMATO30MI0B B CEMEHHOM HM/IKOCTH.

[Monosoit wien

Yepes Hero criepma Iorajaer
BO BIIarajiHine.

Crpoenue KeHCKOii 110/10B0I CHCTEMBI

Crpoenne

DyHKIHH

SrurmkH
(pacnookeHsl B OPIONHOHN MOTOCTH)

[THrmMyHOe 00pa3opaHye SHLIEKIETOK H
YKEHCKUX I10JIOBBIX FOPMOHOB, OIpejie-
JSIONMX Pa3BHTHE BTOPHYHBIX 10710~
BBIX IIPH3HAKOB ¢ MOMEHTA ITOJIOBOTO

CO3pEeBaHMAL.
Maroutsie Tpy6bI IIpoasrKerue 3penod sifleIeTKd
(stiieBoib1) K MaTke.
Martka Pa3spumiie 3apojbinia
Bnaramuige TpyGuartelii opraH, Ky/ia BBOJHTCS

Ccriepma.

HapykHbie [OJIOBBIE OpPraHel — GONbIlHe
I M MaJible II0JI0BbIe I'yOhl

3anMIEaT BXOJ BO BlIAraMIIeE.

http://vk.com/ege100ballov




/

Brenmeii cexpermm
(MMEIOT IMPOTOKH, BhI-
JensioT Gonblnoe Ko-

JIHYECTBO ceKpera —
CIIFOHHBIE HKeNe3bl, M0-
TOBBIE MEE3HI, Kele-
3B JKENy IKa M KuIey-

Bl-l,flﬂl(pl‘ll-ll-laﬂ CHCTEMA

Keneibl

CMenanHoH cexpermu
(MMEIOT TIPU3HAKKY
BHEIHeH 1 BHY TpeH-
Hel cexpelv — 1oj-
HETY IOHHAS, TIONOBLIE

Brytpenneit cexperu
(He MMEIOT MPOTOKOB,

TOPMOHOB BBIJICITSIOT
HEMHOT0 — FHIIO(hH3,
IMTOBMJTHASA HKesle3a,

KeTesnl). Ha/I0YEMHHKH ).

HHKa).

Opranbl 4yBCTB H BOCTIPHSITHE

AIIRJIIIB&I’N)phl
(amo cucmema HYECmEUMeNbHbIX HepensLx obpazosanil,
BOCHPUHUMAHOWUX U GHATUSUPVIOUUX BOCRPUAMUS)

AHAIIHIATOP
Peuerrro IIpoBojiMKkoBLIE Mo3roshle HEeHTPbL
(nepudepuieckoe yTH (tieHTpabHOE 06-
BOCITPHHHMAIOIIEE »  (IIpOBOJHHKOBOE »  palarnBaloniee
3BEHO) 3BEHO) JBEHO)
3penue
Crpoenne riaza
| Yacrs raasa OcobenHocTH, 3HAYEHHE
Bposu 3anmInaioT a3’ oT ToNAa AU IBUIH, BOIbI,
Bexn HMHOPO/IHBIX Tel
PecHuIb!

Cnesnas xestesa | Beigensier cite3Hylo ®HAKOCTS, KOTOPas CMauMBacT TMOBEPX-
HOCTB IJ1a3a ¥ BBUTONHACT Ae3UHOUIHPYIONYIO QYHKLHIO
I'nasHble MBIILIIBL OcyniecTBIsIOT ABHMKEHHE IJ1a3, PACIMpPSAs TI0/Ie 3pEHHA
I'nasnoe sibiioko
1. Bemownas | Hapyxsasa rototHas oGonotika, BEIMOMHSET 3aIMTHYIO K
ofonouka | hopMooGpasyioniyio (GyHKIHIO, CIiepe/iH COeIHHAETCH C
npo3payHo#i 06o1o4Koi — poropHieit
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2. Cocy mcras
ofonouxa

CHaboxaer r1a3 KpOBbIO, BHY TPEHHAS YacTh COMEPHHT TTHT-
MEHT, MOITIOMIAIOH Mt CBETOBBIE JIyUH; CIIEPE/H (HAIIPOTHB
POrOBHIEI) HEPEXOIUT B palykHYI0 000JI04KY, B HEHTpe
KOTOPO#H Haxo MTCH 3pavyoK (OTBEPCTHE), PeryHpy IO
TOTAIAHME CBETOBBIX JIYHEH HA CETYaTKY

3. Ceruarka

JIBa THITa YyBCTBUTEIBHBIX HEPBHBIX KJIETOK: [TATIOYKH —
BOCITPUHHMAIOT CBET, KONGOUKH — CIIOCOOHBI BOCTIPHHHMATE
1[BET, C/IET0oe IIHTHO — MECTO BHIXOJIA 3PHTENILHOrO HepBa

XpycTammk

Hmeer dopmy ABOAKOBLITYKIOH THH3bI, MOJKET HIMEHATD
CBOIO KPHBH3IHY C TIOMOTIHIO CHIEIHATHLHBIX CBAIOK; BHITTON-
HSET POIb JIMH3KL, cobHpartolielf CBETOBLIE JTYUH

CTeKnoBHIHOE TEIO

JKeneobpasuag Macca, 3anoMHSIOILAA raasHoe a610K0

Cnyx

Crpoenne oprasa cjayxa

Otjen yxa

Ctpykrypa

DyHIKIHH

Hapyxtoe yxo

Yimas pakoBHHa

YnaBmBaHHe 3BYKa, OTpe-
JeIeHHE €ro HarpaBJIeHH,

CnyxoBoit ipoxoJt

TIpoBeneHue 3BYKOBOH BOJI-
HBI

Cpennee yxo

BapaGanHas neperoHka

YnaB/MBaeT 3BYKOBYIO BOJI-
HYy, nepeaaer KoneGaHus

CnyxoBBle KOCTOYKH: MOJIO-
TOYEK, HAKOBAJIBHA, CTPEMA

IlepepatoT 3ByKOBEIE KOJIE-
GanusA Ha BHYTPEHHEE VX0

BryTpennee yxo

KoctHas ynuTka, BRICT/IAH-
Has H3HYTPH SHHTEIHEM,
HMEIOIMM CKJIAJIKY ~ MeM-
GpaHy ¢ pacro/ioeHHLIMU
TO/1 Hel HEPBHLIMH KJIeTKa-
MH — CITyXOBBIMH PELEITTO-
paMH. YIIHTKa 3ali0HeHA

BocnpusTie 3BYKOBOTO CHT-
Halla

http://vk.com/ege

HHIKOCTBHIO.
JIVXOBOE BOCIIpHSITHE
3ByKoBasi BOJIHA KoneGanua Gapabanroit KoneGanusa nepe-
(ynaBnmuBaeTcs HepPeItoHKH U CIIy XOBBIX MOHKH OBATBLHOTO
HAPYKHBIM KOCTOMEK B Cpe/lHeM OKHa ¥ WH/IKOCTH B
YXOM) yxe yIHTKE
PazapaxkeHue ciyXoBhIX
peLienTopoB H dhopMHpo-
BaHME HEPBHBIX HMITY/Th-
COB
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JApyrue opraubl 4yBcTB

Omymennst Cae OcobennocTn
pacnoJiaraercsi
Pasnosecue CoCTOHMT M3 MeIloYKOB H Tpex
(BecTHGY IAPHBIH Bo BHyTpeHHeM | MOMYKpPYKHBIX KAHAIOR, PACIIO-
anmapar) yxe TIOYKEHHEIX B TPEX IVIOCKOCTAX;
BHYTPH KaHAIOB — HHIKOCTE,
PELENTOPBI Pacio/IaraloTes Ha
BHYTpeHHHMX cTeHkax. [1pu me-
PeMeIeHHH AMIKOCTE CMerla-
€TCs M pa3/ipakaer pellerTopsl,
kg BOJHMKACT HEPBHBIA HMITYJILC.
MpleyHoe 1yBCTBO Peuerrropsl paciio- | Penerrropsl Bo30y ¥ /1ai0Tcs IpH
NIOYKEHBI B MBIIIIAX | COKPAIEHUH HIH PacTIKCHUH
MBI,
Koxmoe yyBcTBO Penerrropsl, Boc- | Pacrionoskesst B koxe; Gobiiie
(ocasarme) TIPHHHMAIOLIE BCEI'0 Ha [0jIyleykax MajibLes,
601k, TEIo, X0- rybax M KOHYMKE si3bIKa.
JI0]1, MaBlIeHHe,
[IPUKOCHOBEHHE
Obonanue B pepxheit yvactn | Cxornenue 060HATENLHBIX pe-
HOCOBOMH MoMoCcTH LIEITTOPOB, HMEIOIIMX
GynagoBUIHYIO hopMy W cHab-
MKEHHBIX PECHUMKAMM.
Bkyc Ha nopepxHocT! Bocrpusmmaror 4 npocTsix
A3BIKA — Ha BKYCO- BKYCa — KHCJIO, CHaJiKoe,
BBIX COCOYKAX COJIeHoE, FOPBKOE.

NPHKOCHOBEHME

http:/IV /7

bl peuenTopsl

K.com

TEMNEPATYPHAR

YYBCTBMTENLHOCTL

HEPBHBIE
BONOKHA

28575

/ege100baHov
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[HoBenenne u ncuxuka

[Torpe6GHOCTH OpraHu3IMa

Du3H0IOTHIECKHE
IIpuasiTHe IHIH, BOJBL, pery-
NSPHOE ABIDKEHHEe, H T.JI.

ConmajibHEIe
[Mpuobperenne 3naHul, TPy I0-
Bas JIeITeTbHOCTh, TIO3HAHHE
MHpa, oOlIleHue, U T. .

[Tcuxuka — 370 BHY TPEHHHI MUp YelIOBeKa, IpUHajIeKalias KOHKpeT-
HOMY YCJIOBEKY KapTHHa MHpa, CYHIECTBYIOIIAA HWMCHHO B €10 MO3IY.

IToBeaenue — CIIOKHBIH KOMIUIEKC IPHCIIOCOOUTENBHBIX JBHraTeIbHbBIX
aKTOB, HAlTIpABJICHHEIX Ha Y IOBIICTBOPECHHC HMeromeics Yy OpranuiMa
HOTPEOHOCTH.

Boiciuas HEepPBHAas NEATESIBHOCTE Y€JI0BEKA

Bricmas HepBHas
JIeATENBHOCTh YENIOBEKa

S

e

Buumanue

IlamaTe

Peur u MullILIeHNE

Con
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OBIIASA BHOJIOIrust

YpoBHH OPraHH3aLHH KHBOH NMPHPOAbI

Yposeun
OpPTaHH3IANNH

[oncnennn

Haykwu, 3ann-
MAKMIHECH ITHMH
BONPOCAMH

Monexy nspuo-
KJIETOYHBIH

Paccmorpenne ctpoenns u GpyHk-
HHOHHPOBAHHSA OPraHH3MOB Ha
YPOBHE KJIETOK H COCTAB/SIOMHX
HX MOJICKY

Buoxumus, uuTo-
norus, 6uodunka

OprannaMentbii

PaccMmoTpetiie cTPOeHHA H HKH3-
HEJeATENbHOCTH OPraHu3Ma B
LeI0M

Anaromus, Mop-
thonorus, ¢puszmo-
JIOTHA, FreHETHKA

[TonynsunonHo- YcTaHOBNEHHE 3aKOHOMEPHOCTEH | DKonorns, 3soio-
BHIOBOH B3aMMOOTHOLICHHH MeXIY oco- LHOHHOE YUeHHE
6GAMM, HX CBA3H CO cpeoi o6H-
TAHHA
BuoreonexHorHueckuit | Baaumocsssb opranuiMoR B co- Dxonorus
obuiectee
Buochepubiii 3akoHoMepHOCTH QYHKUHOHHPO- | DKoNOrus, yueHue

BAHHA rNobaibHOH IKOCHCTEMBI —
; 6uocdepnl

o Guocdepe, reo-
XHMHA

CooTHOLIEHHE YPOBHEH OPraHH3ALHH KHBOH NPHPOABI

http://vk.com/ege100ballov




OCHOBBI U TOJIOTHHA

Knerounas Teopusi CTPOEHHS )KHBBIX OPraHU3MOB

DopMupoBaHHE KJIETOYHOI TEOPUH

Yueubii Briiaa B H3yueHHe KJIETKH
P.T'yk, 1665 1. Brnepseie pacemoTpen
1O MUKPOCKOTIOM ¢pe3 NpoGKy,
BBEJI TEPMHH «KJICTKa»

A. Jlesenryxk, 1680 r. éTxpmn O,II,HOI{Hem'-IIII:IeBpI‘aHi‘BMLI

T. IlIsann u M. [1lneiigen, 1838 1. OBoOIMITH 3HAHHSA O KIIETKe,
chopMy THpOBaIK OCHOBHOE
HOJIOKEHHE KIETOYHOU TEOPUH: BCe
OPraHM3MBbl COCTOST M3 KJIETOK,
CXOJIHBIX 110 CTPOSHHIO

P. Bupxos, 1858 . OTKpPHLUL, YTO Kaykaasd HOBas KJIeTKa
j MIPOHCXOJUT TOJNBKO OT MATEPHHCKOI
KJIETKH B pe3yJlibTare ee JejieHus

K. Bap, 1858 . VeTaHoBHI, YTO BCE OPraHM3MEL
HAYHHAIOT CBOE Pa3BHTHE ¢ OJIHOM
KJIETKH (SHIIeKNeTKH), T.€. KIeTKa —
9TO eIMHHILIA PA3BHTHA BCEX HKUBBIX
OpraHU3MOB

Cos PEMEHHbIE MOJIOMEHHUHA KJIETOYH o TEOpHH

1. Kierka — ocHOBHasi CTPYKTYpHas ¥ ¢y HKIMOHAbHAS €11~
HUTIA KUIHHU.

2. KierTku Beex JKHBBIX OPraHH3MOB CXOHBI [10 XHMHYECKOMY
COCTaBY H CTPOCHHMIO.

3. Kierka COCTOMT MX JIBYX OCHOBHBIX YacTeif — A/ipa U IHUTO-
IUIa3MBL.

4. SIapo - TaBHas COCTABHAA 4acTh KIETKH.

5. Hopas kieTka BO3HHKAET TONBKO OT MATEPHHCKOM Iy TeM
JICTIeHHS.

http://vk.com/ege1 00ballov




XHMHYeCKHIT COCTAB KJIETKH

OpraHHyeckHe BenecTsa Heopranuyeckue BemecTsa
‘ '
Benku | ] | Bona
HyxiertoBsie g
MusepansHbie
Yrnesoant KHCJIOTHI SR
h 4
JKuph1 Iazwl
(kucnmopon, yrie-
OpraHuyeckHe KUCIIBIA ra3)
KHCJIOTHI

MuxposneMeHTH MaxkponnemenTs!

XHMHYECKHE BEUICCTBA KJICTKH

Bemecrna OcobeHnocTH CTPOeHHs Dy KN
H cBoiicTB

HEOPITAHHYECKHWE BEIIECTBA
Bona TTonapuasg MoneKya, XoponmHii BuyTpennsas cpea
pacTBOpUTENE KJIETKH, cpela yis
IPOTEKAHMS
OHOXHMHYECKHX
peakiuif; nepeMerneHme
BeIECTB, ONpe/ie/ieHHBIH
0o0BeM H YIPYTOCTh
KIETKH, PEryisarop Tern-
Jia ¥ KMCJIOTHOCTH.

Munepanbhpie | TTonoXUTETEHO H OTPHIIATE - O6ecneunBaioT
conu HO 3apsBKEHHBIE HOHBI MOCTOAHCTBO
XHMHYECKOT'0 CocTaBa
BHY TPHKJIETOYHOH
Cpe/ibl, yHACTBYIOT B
o0pa3oBaHM# HU3HEHHO
BayKHBIX BEIECTB
(TOPMOHOB);, OTBEHAIOT
34 MPOBE/ICHHE HEPBHOIO | -
HMMITYJIBCa, o6ecieyiBa-
IOT POCT H pa3BHTHE
KIIETKH, H T.JL.
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OPTAHHUYECKHE BEIIECTBA

Hupet I'nppodobubie BemecTsa, co- | BHIIONHSIOT CTPOHTENb-
CTOSIIME W3 OCTATKOB [JIHIE- | HYIO, SHEPIeTHYECKYIO,

PHHA H KHPHBIX KHCIIOT TETUIOH30JIAIUOHHY 10
(YHKIHH, HTPAIOT POJIb

3aMacHLIX BEMecT

YrieBojipl - MOHOcaxapubl (FIHIOKO- OcHOBHOI HCTOYHHK
3a, ¢pyxTosa, puboza U | IHEPrUM JUIs OpraHuIMa;
ne3okcupubo3a) BrinonusaioT cTpoHTeib-

- pucaxapHjsl (caxapo3a) | Hyw (GyHKIMIO Y pacTe-
- moNmcaxapuibl (et~ | Humit (o6onoMKa U3 Hel-

7103a B Kpaxmaii) — co- MON03bI), 3aNacHbIe IH-
CTOSIT M3 OCTATKOB MO- TaTe/bHbIE BEIECTBa
HOCAXapHIOB (KpaxmaJi, FTHKOICeH)

HyxnenHOBEIE KK- - Cunres Genka; xpaHeHHe
CIOTHL HAC/IEICTBEHHOH HH-

thopMaIK KIETKH
AT® (aneno3us- A30THCTOE OCHOBAHHE DdopmMa 3anacanug SHep-
Tpudochopnas aJIcHHH, COeIHHEHHOE C I'HH B KJIETKE
KHCO0Ta) TpeMs OCTaTKaMH
ocopHO KHETOTEL,

XHMHYECKHE CBA3H MENIY
OCTATKAMH KHCIIOTHI —
MAaxKposHepreTHieckKmue

HyxienHOBBIE KMCIOTBI
(OHronoIMMepbI, COCTOAIIHE H3 MOHOMEPOB — HY KIIEOTH/IOB)

Cxema CTpoeHHsI HYKJICOTHA

OcTarok docdopHoi
KHCITOTHI
A30THCTOE OCHOBaHHE
Yruesox (pubosza uinu (aJIeHHH, WIH THMHH,
nesokcupubosa) HUIM TYaHWUH, WIH IUTO3HH)

http://vk.com/ege100ballov



Buabl HyK/IEHHOBBIX KHCJIOT

Jle3okcupuboHYKIICHHOBAS PuGonyrJieHHOBasi KHC/I10TA

kucaota (IHK)

(PHK)

1. INonumepniic MosieKysibl (OHONONIUMEpPSI).

2. MoHOMEPpBI COCTOAT W3 TEX Xe KOMIIOHEHTOB: docdop-
HaAa KHCJ10Ta, YIIICBOA, a30THCTOC OCHOBAHHE.

3. OGuiee KcII0 THIIOB HYKIEOTHOB (4).

4. Y4acTBYIOT B cHHTe3€ Denka.

5. Jlpolinas nenovuka

5. OnunapHad 1enoyKa

3oKkeHpHbozy

6. B kavecTse yrieBojia CoJEpKUT jie-

6. Copepxut pubosy

BbIH, r'YaHHJIOBBIH,

7. HykneoTHibl: aicHHIOBbIA, THMWIO-

1M TO3HJIOBBIH.

7. HyxneoTHibl: aileHHIOBLIN, ypaiiu-
JIOBbIH, ryaHHIOBBIH, LIMTO3MIOBBIH

8. HaxoauTes B anpe

8. HaxoauTes B pubocoMax, S/phillKax,
1HTOMNJIa3Me

9. Bonee HHHBIE HETTOYKH 9. enouku kopoue
Buas PHK
Hazsanne @®ynxuun PHK Xapakrepubie ocofennocTn
sugos PHK
1. n-PHK (PHK- | Ilepenaet reHeTHUECKY IO HH- Bricokomonexkynspuas, 06-
NOCPEHHK, (opmannio ot JIHK Ha ciete- | najaet BRICOKOH aKTHBHO-
M-PHK) Mbl GHOCHHTE3a CNENHATLHOIo. | CThIO MpoleccoB ofMeHa.
Gesika (B pubocomax) CocTaB HYKICOTHIOB CXOfIEH
C COCTABOM HYKJICOTHAOB
JIHK,
2.1-PHK (PHK- | IleperocuT akTHBH3HpoBanHbie | HuskoMonekynspHas, B co-
MEPEHOCHHK) AMHHOKHCJIOTHI Ha MaTPHLLY CTABE HYKJICOTHJI0B OTHOCH-

j puGocoMm, rje MPOHCXOAHT TeJbHO GOMbINOE KOIHYECTBO
cuHTe3 Genka, obecneuHpaet HETHIMHYHBIX a30THCTHIX OC-
NOCNEAOBATENEHOCTE AMHHO- | HOBAHHH.

KHCIIOT NOJIHMEPHOI Lenm '
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Hazsan

Beakn

(GHOTIONMMEPHI, COCTOSIIHME U3 OCTATKOB AMHHOKHCIIOT)

Yposuu oprasnu3anuH GeJIKOBBIX MOJIEKY.T

HE CTPYKTYPBI OcobennocTi XapakxrepHble
CTPYKTYPbI XHMHYECKIe CBSI3H
[lepsuynas Ienouxa amutokucnor | Ilermrmibie cBa3H (Kopa-
JICHTHBIE, IIPOYHEIE)
Bropuunas Iernouxa 3akpy4eHa B Bogopoausie cpsasu (He-
CITMPATIE MPOYHBIE )
Tpetuyunas JlamsHefinree «cBopaurBa-
HHe» MOJIEKYJIbl, o0pa3zo- | Bojopojtbie (Hermpoy-
Batue 100y JIbL, CreiH- HBIE) U KOBAJICHTHbIE
buvHOM 1 Kaxaoro Gen- | CBAIM MeXKY YaIeHHbI-
Ka MM JIPYT OT JIpyra paju-
Yerpepruunas (ectb He y | KoMIuieke M3 HECKOJIBKHX Kanamu
Beex 6enkoB) GeJIKOBEIX MAKPOMOJICKY 1.

llenarypatps Gesika — HapyIieHHe PUPO/IHOM CTPYKTYphI Gelika 1101 JieHCT-
BHEM IPUPOTHEIX PaKTOPOB (TeMIIEpaTy Phl, paHaliii, XHMHYECKHX

BENIECTB, U T.JI.)

Jenarypaims Genka
OGparumas HeoGpamimas
=~ TI0CJIE TIpeKparieHus ~ TocJie npexpartie-
neticteus (axropa Genok HuA fieficTeus dak-
BOCCTAHABJIUBAET CBOIO Topa Gellok He Boc-
CTPYKTYPY U CBOHCTBA CTAaHAB/IMBACTCA
(paspy1leHie TOJIBKO Tpe- (paspyiuenue BTO-
THYHOMH CTPYKTYPBI) PHHHOM U NEpBUY-
HOM CTPYKTYPBI)

@OynxuuH 6€KOB B KJIETKE

Haspanue dyHKumn TosicHenns
Karanurnueckas BonbimcTBo depmeHTOB — Gk
CrponrtelbHas OcHoBa KJIETOMHBIX OPraHOM/IOB, BOJIOC, COCY JIOB
JlpuratensHas JKry THKY TIPOCTEHIMX — COKPATHTENBHBIE OETKH;
OeNKHM MBI — aKTHH H MHO3HH
TpancnoprHas

I'emornoGuH — TpaHCIIOPT KHEJIOPO,1a H YITIEKHCIIO-
ro raza

Anturena (obecrieueHue mmmwm Kk 3abonesa-

HexoToprig 6emcu city

httpW

k.com/ege

S100631
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CTPOEHHE KJIETKH

OcHOBHBIE KAETOMHBIE CTPYKTYPBI H HX PYHKIHH

http://vK.

Hazsanue | Ocobennoctn crpoenns dynkunn
OPTAHOMU Bl XUBOTHBIX
H PACTHUTEJNBHBEX KIETOK
Snpo - OKpY»eHO JBYXCTOHHOH 1. B anpe conep-
(B npokapHoTHUECKOH memOpanoi ¢ mopaMu sures JJHK-
KJIETKE OTCY TCTBYET) - CONEPIKHT XpOMATHH — XpaHuTenh Ha-
KOMITIEKC MOJIEKY1 cle/ic TBeHHOM
JIHK un Genka (nepen uHpopMaluu
Nenenuem ol obpasyer KIIETKH.
XPOMOCOMBI) 2. Ynpasnser o6~
= AJPBLIIKH - KOMILIEKC: MEHOM BellecTn
6enok + PHK + JIHK, KICTKH, Onpe/ie-
HX MoxeT ObITh o 10 5184, KakHe Genku
mMTYK H B KAKOM KOJIH-
YECTBC NOJTXKHEI
OBITH CHHTE3HpPO-
BAHLI.
IluTonnasma Bsskas cyBeranims, B KOTO- 1. Cpena.
po# HaxoAATes OCTANILHbIE Op- 2. MexaHuueckne
raHouasl, Ha 90% cocTOMT U3 (yHiumn.
BOJIBI, @ TAKIHKE COJICPIKHT CO- 3. Tepmoperynsims.
au, OeNKH, AMHAOKHCIIOTHI,
yrnesoas 1 PHK
IInasmaruyeckas mem- | JIolHol cnoi THNHJIOB ¢ 1. OrpaunuuBacr
Opana BKIIOMEHHAMH Oelika; COJlEpAHMOE
] Ha BHCIIHCM CJIO€ — INIHKOKa- KIICTKH OT OKpY~
NHKe (YI7eBoaHAas YacTh) Kalowei cpe/sl.
2. Gapwep mnd Bpen-
HBIX BCHICCTR
3. Genku — «npo-
MYCKAIOT» HOHbI
H3 KIETKH U B
KIeTKY
4. rIHKOKATHKS —
PELENTOpPL, KO-
TOPBIC «Y3HAIOT»
pas/HYHbIC Be-
ICCTRA.
' DuponnasMatHyeckas | LlucTepHsl — yIuloleHHbie TSP - na pubocomax
ceTh (PETHKYIJIYM) = MeMmOpaHHBIE MEIIOYKKH B BHJE | cHHTesHpyeTes Genok,
3I1C, 2T1P TpyGoUeK H IIacTHHOK 110 IHCTepHaM OH
3P ¢ pubocoMamu ~ TPaHCIIOPTHPYETCH.
mepoxopathiit (IIIDP), 6e3 I'DP - mecTo cHHTE3a

com/ege T00ballov




PuGocomet - QYeHb MeNIKHEe Mecto cuHTe3a Genka
] - Haxo/sTest Ha 11I9P wim co-
6o, b, coctas: Genok + PHK
MuroXoHapHH Oxpy:xeHBI 060JI0YKOH M3 ABYX | DHEpreTHUECKMI LEHTP
MeMOpaH, BHYTpH obpasyer KJIETKH (3/1ech cojep-
KPHCTBL. sures ATO 1 npomc-
BuyTpenusis cpeia (MATPHKC) | XOJMT BRICBOGOXK/IEHHE
COJIepKUT rpanyiibl ATD, M CBA3LIBAHKE SHEPIHH)
xonblesyro JIHK u HekoTopoe
KOJIMMECTBO pHOOCOM
Armapat [onbpxu Crorka 1ucTepH o6pasyer k- | MecTo cHHTe3a WM aK-
_ THocomy. Ha ojiHoM KoH1e THBALMH COJILIIMHCTBA
CTOIKH LMCTEpPHBI 00pa3yioTcs, | pepMeHTOB, TpaHCnop-
Ha JIpyroM IOCTOSHHO OTILIHY- | TUPYIOTIMXCA B ITy-
POBBIBAIOTCS B BH/IG 1Ty 3LIDBKOB. | 3bipbkax. Mecto cutte-
38 crieLM(pUYEeCKHX CeK-
PETOB KJICTKH (MYCKyC
4 1.1.). Mecto o6paso-
BaHHA JIH30COM.
Jusocomel ITpocToit ceprueckuit Memo- | YuacTyloT B KiIeTOU-
YeK, 3aNOTHEHHRIH TIHIEBapH- | HOM [HINCBAPCHHH,
TeILHBIMH (PACIEIUVBIONIHMM) | pacrajie NpoAyKTOB
(epmerramu. JKHIHE IS TETLHOCTH
KIETKH, a TaKke caMo-
YHHYTOKEHMH KIETKH.
Bxmouerus Karuiu, 3epHa pasnisssLx 3artacHble BellecTBa
BelIecTs

CHNEIUO®UYECKHUE OPTAHOHUIHI
PACTUTEJNBHOW KJIETKHU

Knerounas crenxa [Inomias cTpykTypa, cocrosimias | Mexanuueckast oropa
M3 HELTIONO36I, HMEET TIOPEI ¥ 3alMTa; CKPEIvIZeT
KJIETKH JIPYT C IPYTOM.
Bakyons Meimok, o6pazoBanbii oquHap- | MecTo XpaHeHus pas-
: HOH MeMOpaHO#H, COISPKUT Kile- | JIMYHBIX BEIECTB, HHO-
TOYHLIH COK. I'Jla BLHIO/IHSAET POk
JIH30COM.
TlnacTiabl OGonouka U3 IBYX MeMOpaH, Mecto, rie npoucxo-
1. XioporuiacTsl | IpaHsl (CTOIKH MeMOpalt, co- JWT (hoTocHHTE3
(3eneHble) JIepKaT XJIOPO(HILT), JIaMesUIb,
2. Xpowmorutactel | JIHK, BKIIIoYeHHs (KaIU Macia,
(xpacHsle, 3epHa Kpaxmana), puGocoMel,
HKEIThIE) CTpoMa (BHYTPEHHSS CTY IeHH-
3. JleiikormacTsl | cTas cpeaa)
(Gemsie)

http://vk.com/ege100ballov




YepTol cx0ACTBA M PA3IMUKS B CTPOCHHH
PACTHTEILHBIX U AKMBOTHBIX KJIETOK

~ PacTure/ibHbIe KICTKH

I

FKuBoTHbIe KIETKH

Yeprel pasan«ns :

1. OBosnovka ToncTas, ynpyras, co-
. CTOMT M3 IEJUTIONO3BI — KIETYAT-
KH.
HmeroTes miacTHis,
. PasButas cuctema Bakyo/neH WiH
O/lHa KpYIHAas LeHTpalbHas Ba-
KYOIb.

W

1. OGonouka ToHKas, MpeACTaABASCT

. TInacTHasl OTCYTCTBYIOT.
. Bakyonu obpiuno oTeyTCTBYIOT, B

coboil yninoTHeHHbIH ¢/IoH muTO-
T1a3mbl,

HEKOTOPBIX KJICTKAX PA3BHTLI HE-
SHAYHUTCABHO.

Yeprbl CX0ACTBA

Membpana, untonnasma, aapo ¢ saepHoil MmemGpanoii, nopamu, saepHsIM co-

KOM, XPOMOCOMAMH, MHTOXOH/IPHH (OT/IMYHBL 110 CTPOEHHIO), pubOCOMBI.

OcofeHHocTH NPOKAPHO THUECKHX
M HEKJICTOUHBIX OPraHimMoB

|
b

MpokapuoTHyuecKne KJIeTKH

Baktepun

Cune-3e/iensie
- BOJAOPOCSIH

Hexnerounbie popmbi
JKH3HA — BHPYChI

1. Crpoenne

1. Her aapa, muroxonapuii, IIC, anmapara [osbuxn

Bupyc: saytpu JTHK nnu
PHK B Buae cimpaiiu,
cHapy#H Genkopas
obonouka &

2. XpomocoMa HaxoMTes B IMTOTIA3ME

3. PasMepsl MHKPOCKOTIHYECKHE

4. ®opma paziHyHa

4. Xnopoduns, 3akmio-
"YeHHBIH B MeMOpaHsl, Ha-
XOJIUTCH B LIMTOILIA3ME
(HeT XJIOpOIIacToB)

5. O6Gonouka (M3 yriaeso-
JIOB) MOXET OBITH OKpY-
JKEHa CJIH3bI0, BHY TPEH-
uas oGonoyka — memGpa-
Ha

5. OGonouka npouHas, co-
CTOMT H3 y'I"J'ICBO,ﬁOB

Bakrepuodar - Teno co-
CTOMT M3 NOJIOBKM, XBO-
CTHKA H HECKOJILKHX XBO-
CTOBBIX OTpOCTKOB. ['0-
JIOBKA H XBOCTHK NOKPbI Thl
Genkosoii 000M0UKOH.
Buytpu ronosku JIHK,

BHYTPH XBOCTHKA — KaHal.

2. PasMHOKeHHE

,I[¢H¢HH¢ Ha JIBE YacCTH
(uepes 20 MuHYT)

Jlenenue KneTku nomonam

Biutiouenue reseTHaecko-
ro MaTepHasia BHpyca B
FEHOM XO3%HHA — KIIETKH
XO3HHA HAYMHAKOT MPO-
M3BO/IMTH HOBbIE BUPYCHI

http://vk.com/ege100ballov




3. 3navenue
1. Muamkaropsl creneH:

3arpa3HCHHOCTH BOJIBI

Bupycsi: 3abonesanms —

KOpb, 'PHIIIL, TIONHOMHAE-
JIHT, Oclla, Mo3au4Hasa 6o-

1. B npoMemuiento-
CTH:
a) XHMMYEecKas — ITH~

noBele, Gy THIOBBIE JiesHb, TabaK.

CIMPTHL, YKCYCHAs KH- bakrepuodar ucnosnn3y-
CJI0Ta, alleTOH, 10T Uit edenus Gakrepu-
6) muIEeBas — Macio, aNbHBIX 3a00JeBaHui, T.H.

CHIPBI, KHCJIOE MOJIO-
Ko, KBaIlleHas Kallyc-

T4,

B) MHKpOOHOIOTHYE-
ckas ((pepmeHTHI,
KOpMOBbIe Geki, Jie-
KapCTBEHHBIE TIpena-
paThi)

2. Bos6y muresu 3a-
pasHbix 6onesnei

JmseHTepud, T, Xoepa.

JHepreTnyeckuii 00mMeH B KneTke

Tpwu Tana sHepreTMyecKoro odmena seiecTs

Boupocsi I nomroroBurebuniii | I Geckncnopon- | III kmenopoj-
Tan HbIi ITAI HBIii aTan
1. I'ne nmpoucxo- | B opranax mamesape- | BuyTpu xietku B muroxoupn-
JMT pacIieruie- | HHS ax
HHE
2. Yem axruen- | PepMeHTAMH W3 [H- DepmeHTamMu 13 DepmeHTaMH
3MpyeTCs MCBAPUTENTLHBIX COKOB | MeMOpaH KIeTok MHTOXOHIPHH
paciieIVIeHHH
3. Jlo kakux pe- | Bemku CaMMHOKHCTO- | mmokozal2 mone- | Monogsas
MIECTB pacmien- | Thl, XHPLIOIHIEPHH + | KyJIbl MosiouHol ku- | kuciota no CO,
NAOTCH COSMIH- | HKMUPHBIE KHCJIOTH, CNOTHI + SHEPI I u H;,O
HEHMS KIeTKH | VIUeBOABIONIOKo3a
4. Cxombko BeI- | Mano, paccenpaercsa B | 3a cuer 34% - cun- | Bosee 90%
Jiensercs 3Hep- | BUJE TeIvia Tesupyerca ATD, | sHeprum 3anaca-
ram? 66% —paccensaercs | €TCA B BH/IE
B BHJIE TeILIa ATD y

5. CxolbKo CHH- 2 mMonexynel ATD | 36 Monekyn
Te3Upyercs — ATOD
SHEpIruM B BH/IE
ATOD

http://vk.com/ege100ballov




IInacruyeckuii oOmen

AMMHOKHC-

JIOTHI € OCO- HeoGxo-

Obivu y HK- e

[Tama (SEJTDK) HHAMH (pgp_ BMUHORNC™ BeﬂKH
MOHEI) : et
|
" \M
P HHTE3
g
B AMHHOKHCIIOTEI
a » B KPOBH
P
- acmenienhe
g >
. Yriepoa
H P AMUHO-
, KHCJIOTBI
. B '
” Mouepn- Inepoun
L Ha
CXEMA BUOCHHTE3A BEJIKA
£ )

TPHK
AMAHOKHCIOTR

N H}\W
JHK ‘\ﬁ #PHK |
TPARCIAIESL

\’

IHTOIAME i
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ITAIIbI BHOCHHTE3A BEJIKA

Cuures CoepHenne «COopka Gemxar
u-PHK AMHHOKMCIOT © (npoucxoauT B pubocoMax)
(MpoMCXOANT |  MOJIEKYIaMH
B syIpe) 1-PHK
(B UMTOIUIA3IME)
Hudopmarms | T-PHK cocrour | H-PHK u3 syipa Hanpasisercs K pubocomam.
crera [THK | w3 70-80 mywneo- | Ilpu sroMm Ha omHoii monexyne u-PHK oato-
nepenuchiBae | THOB. B 1ienovke | BpeMeHHO PacroaraloTes HECKoIbKo puto-
TS HA H- T-PHK umetotes | com. DT0T KOMIUIEKC Ha3bBaeTCs [10HPHGo-
PHK. Dror HYKICOTH/IHBIE coMoit. J1o obecneuMBaeT 0/ IHOBPEMEHHLIH
HpoLiece Ha- | 3BEHbA, KOMIUIe- | cHHTE3 GOMBINOro KONMYECTBA O/IHHAKOBLIX
3bBaETCH MEHTapHEIe ApyT | Molekyn Genka.
Tpanickpur- | apyry. Ilpu T-PHK ¢ «HaBenIaHHLIMH Ha HHX» aMHUHO-
1MEH. COMMKEHMH OHM | KHCIIOTaMH ITOJIXOMAT K pubocoMaM M CBOMM
Monexyna u - | cimnaiorest, 06pa- | KOIOBBIM KOHLIOM JIOTparMBaioTcs 0 TpHIule-
PHK necer 3y CTPYKTYPY, Ta HyKeoTuioB u -PHK, koTopas npoxomT B
MHPOPMAIIMIO | HANIOMMHAIONIYIO | 9TOT MOMEHT yepes pubocomy. B 910 Bpems
OJIHOTO NeHa. | mucT Knesepa. K | mpotuBononoxubii koHen T-PHK ¢ amuro-
I'ett — oTpe3oK | «HEpeNIKy MpH- KHCIOTOMH monagaet B MecTo «chopku Germkan
JIHK, coc- COEJMHAETCA» OI1- | M, /K KooBblit TpHivieT T-PHK okakeres
TOAIIMIA M3 pelenenHas aMi- | KoMIUIEeMeHTapHEM TpHivieTy #-PHK, Haxo-
HECKONBKMX | HOKMCIIOTA, a Ha | IEeMYycs B IaHHBIH MOMEHT B pubocome,
COT HYKJIEO- | «BEPXYIIKE» KO- | aMMHOKMCIoTa oTaenserced ot T-PHK u nona-
THJIOB, CO- JOBBIH TPHILIET Jiaer B coctan Oeska, a puGocoMa Jieyiaer
Jiepanuit HYKJICOTHJIOB, CO- | «Iar» Ha ofuH Tpuiuiet no u-PHK . Otaan
urdopMaipao | orsercTByionmit | amuHokucaoty, T-PHK nokujaer puGocomy,
O CTPYKTYpe | onpe/ieieHHOM cii Ha CMEeHY TIPHXOJIHT JIpyTas, ¢ MHOMK aMu-
ojiHoro Gel- | AMHHOKHCIIOTE. HOKHMCJIOTOM; cocTaBisieTcs claeyioliee 3BeHo
Ka. JUns xaxcaodt u3 20 | B crposiuiedicst GeIkoBoil Mojiekyie.
AMMHOKMCIIOT Tpasicnsmus — riepeHoc HHPOPMAIMH O
CYNIECTBYET CBOSL | CTPYKTYpe Oeiika (moc/eioBaTe/lbHOCTh pac-
T-PHK. NoNOMeHHBIX aMuHokucoT) ¢ rena JIHK na

u-PHK. Korjia cusrmes mosiexy el Geika 3a-
KoH4eH, puGocoma cxomuT ¢ H-PHK, oGpa3o-
Bapumiics Genok noctynaer B JIIC u yepes
Hee B ApYTHe YacTH KJIETKH, a pibocoMa ro-
cTynaer Ha apyryio u-PHK u yuactsyer B
cHHTe3e apyroro Genka

http://vk.com/ege100ballov




 ®OTOCHHTE3

CretoBas dasza

Temuonan daza

ITox neiicTBHEM cBeTa 3NIEKTPOHEI MOJIE-
Ky bl Xnopoduina Bo30yxaaoTes 1 ne-

peHocATes Ha JPYryio cTopoHy Membpa-

HBI, MONIEKYJIa Xnopodunia orGupaet

37IEKTPOH OT MOJIEKYJIBI BOJbI (poToms

BOJIBI — pacriaj] Ha NPOTOHBI H ATOMBI KH-

cnopofa). KHEIopo BHIENSETCS B aTMO-

chepy.

Ha MemGpatie rpanbl HakaIUIHBAIOTCH
JIEKTPOHBI, BHY TPH — POTOHEL.
[TpoTOHEI MpoTaNKUBAIOTCH Yepes3 KaHal
AT®d-cHHTETA3BI, COSAMHAIOTCH C JJICK-
TpoHaMH, 00pa3ys aTOMBI BOJIOPOJIA;, IPH
aTOoM 00pazyerca ATD,

Psapn nocneposareinbHbIX peakiiyii, B
pe3ybTaTe KOTOPBIX H3 aTOMOB BO-
nopofa (o0pa3oBaBIIUXCH B CBETO-
Byio ¢a3y) u yriekueaoro raza (u3
BHEIIHeH cpejibl) 3a CYET IHEPIHH
AT obpasyiores yrieBos! (rio-
Ko3a).

Cxema dorocunTesa

NepeHocunK ﬁ
f’““’p.
MNepenocums

Bsoaocpona

Temuosan ¢aaa

XCMEHHT&" — CHOCcCOBHOCTh CHHTE3HPOBATE OPraHH4ECKHE BEHICCTBa 34 CHET
IHEPTHH OKHC/IEHHA HEOPTaAHWHMECKHX BEIECTB (CBOMCTBO HEKOTOPHIX
Gaxrepuii — a30T(HUKCHPYIOMMX, HUTPUPHIEPYIONIHX, H JIp.)

http://vk.com/ege100ballpv



PASMHQJKEHHUE ¥ MH/IMBUY AJIBHOE
PA3BUTUE OPTAHU3MOB

®OPMBI PA3SMHOXEHHWSA OPTAHU3MOB

DopMBI pa3MHOKEHHS

‘_—-—/\\.

Becnonoe nofoBoe
Henennem | | Cnopamu Ciusnue oj1- [Maprenorenes
KIETKH (rpubni) Berera- HOKJIETOYHBIX -pasBHUTHE M3
(ameba, THBHOE OpraHm3mMos HEONJI0A0TRO-
IBIIIEHA) (nudysopun) peHHoro siua

(rmaesst, My-
Cnusume PABBH M T.[I.
raMet
r
VY HHBOTHBIX Y pactenuit
/ KOPHAMH JIucThAMHM IToberamu
ITouxoBauuem
VuacTrkamu YCBI Boiisi.
Ti':zé'n ::t; HeHHBIE nobe-
fI A o R rH (xkay6ens,
g ope ) JYKOBHLA,
o OTBOAKH KOPHCBHILIC)

KUIHEHHBIN UK KJIETKHA

1. TloaroToBka K JAeACHUIO
(HaxoruieHne HeoGXo -
MBIX BELIECTR, YABOCHHE
XpoMocoM).
2. Jenenue.
i 3. TMepunon nokos
(unTepasa)

A) Cnenmanusains KIeTkH (YacTo Be-
JIET K YyTpaTe CHocoOHOCTH K ACIEHHIO).

http://vk.com/ege100ballov




: g O3
(Twn neseHns KIETKU, [IPH KOTOPOM 06pasyroTes 104EPHHUE KICTKH
C TAKUM Xe HabopOM XPOMOCOM, KakK M Y MATEPUHCKOH KIIETKH)

- a3kl MUTO32

daza ITpoueccnt

ITpodaza 1. XpoMocoMBl CiMpasTH3yIoTeA, B
PE3yNbTaTe YEro CTAHOBATCH BH-
JUAMBIMH.

2. Kaxpas xpoMocoMa COCTOMT W3
JBYX XpOMaTH/L.

‘3. Slnepuas memOpana U SJPHITIKO
paspyuaroTes.

IlenTpHOH Y/IBAUBACTCH,

Mertadaza

4. XpoMocoMEI pacroaraoTes no
9KBaTOpy Knetku. OGpasyercs se-
PETEHO HENCHUS

Anadasa

5. LenTtpomepsl 1ensTes, H XpoMma-
THBL (JO4YEPHHE XPOMOCOMBI)
PACKOLATCH K TIONHOCAM KIETKH C
NOMOLLBIO HHTEH BEpeTeHa ae-
JICHHSA.

Tenodasza 6. Bokpyr pasomeamuxcs XpoMo-
com obpasyercs HORas fA/1epHAS

- memGpana.
7. Hcuesaer BEPETEHO JCNEHUs.
; O6pasyiores j(Be jotiepHue
' KICTKH.

3HAYCHHUE MUTO3a: ofecieunBaeT PaBHOMEPHOE PACIIPENIENIEHHE XPOMOCOM
MEXLY JAOHEPHUMM KIICTKAMM,

http://vk.com/ege100ballov




MEHO3 : _
(THn geneHus KIeTOK, IpH KOTOPOM TPOHCXOIONT YMeHBLICHHE
B 2 pa3a 9HCiIa XPOMOCOM B KJIETKE)

Xoa Meiosa

®aza ] Tponecest
1 Menenne (penyxkumontoe)

Mpodasa I
Yieoenune xpomocom. Kaxas
XpPOMOCOMA COCTOMT W3 JIBYX Ce-
CTPUHCKUX XPOMATH]I.
CrapuBaHie roMOJIOrH4HBIX XPO-
mocom. O6pa3oBaHne anmnapara
AeJIeHHUA.

Mera I
dasa g

PacnonoxeHne roMoiorMuHbIX Xpo-
MOCOM IO BKBATOPY KICTKH.

Anadazal
Pazneneniie nap xpoMocoM H mne-
pEMEILCHHE HX K MOMIocaM KIeT-
KIL.
Tenodaza O6pazopaHie 104epHIX Kie-
TOK.

@

http://vk.com/ege1 0Oballov




I JHenenune (MuTOTHYECKOE)

Ipodaza 11 B xaxnoii knetke o6Gpasyercs
' HOBOE BEPETEHO AeneHns (Ka-
HAAA XPOMOCOMA COCTOMUT H3
JIBYX XPOMAaTH/T)
MeTadana 1l XpoMocoMBI pacnoaaraloTcs

O 3KBaTOPY KJICTKH.

Amnacdaza Il XpomaTtuisl (JlouepHue XpoMo-
COMBI) PACXOJATCS K NONOCAM
KJIETKH

Tesodasa I1 OGpasoBanne weTHIPEX rarnjio-

WIHBIX KIETOK

3HaucHue Meiio3a:

1. Tpoucxomur npu 06pa3oBaHKUK NONOBLIX KIETOK H COXPAHIET YHCIO
XpOMOCOM B Ka¥J10M HOBOM TIOKONICHHH. '

2. T'oMONOrHYHbBIE XPOMOCOMBI B TIEPBOM JA€JIEHHH PACXOAATCS HE3aBH-
CHMO, YTO BEJIET K TIOABJIEHHIO B FAMETAX HOBBIX TEHRBIX KoMBGHHa-

http://vk.com/ege100banv



Oﬁpa:soaanne MOJIOBBIX KJIETOK KHBOTHBLIX

3ona noanosoii OcnoBuble co0BITHH
ReJe3bl [Ipu oBorenese | Ilpu cniepmarorenese
3ona JIMTUIOMJIHBIE KIIETKH MHOTOKPATHO
Pa3sMHOKEHHS JieJITesl My TeM MHTO3a
3oHa pocta O6pazoBaBiyecs B 30HE Pa3sMHONKEHHS THIUIOH/THEIE

KJIETKH YBETHMHBAIOTCS B pasMepax

3ona cospepanms | B niepBom Jienienun Meiosa | B niepom nenenunu Meiiosa
oOpasyercs Kpy IHas obpasyiores J(Be
raruIoMHAs KJIeTKa | TaIIOM/IHBIE KIIETKH,
MeJTKas KIeToUKa — HOCIIE BTOPOTO JENEHMS UX
HallpaBHTEJILHOE TEJbLIE. | CTAHOBHICA YeThIpe, [ociie
Bo BropomM JienenHu NiepHoJia pocTa H
Meiio3a U3 Kpy IHO#H CTCLHANM3AIN
KJIeTKH o0pasylorest obpasyiored ueThipe
KpyTHasl Tarou/(Has CHEPMATO30M 1A
KJIETKa — AiilieKIeTka (rarIouIHLL)
OJlHa MeJIKas KIeTouka
(HanpaBHTENLHOE TEIbIE),
M3 MeJKOH KIeTOuKH,
obpazoBaBmeiics B IEPBOM
Jlenenuu, obpasyiores aBa
HATIPABHTEIILHBIX TeNbLA
OnsoxorBopenue

(210 IIpONEeCe CIMAHUS MOJIOBLIX KIETOK B 00pa3oBaHus 3UNOTH)

OmIoIoTBOpeHAE Y AKUBOTHBIX

/\.

Hapy»xnoe (BHe Tesa caMkn) Baytpennee

http://vk.com/ege1 00ballov



JBoiitoe omnnomopem;e ¥ HBETKOBBIX PACTEHMI

OrnbuteHue
(TroTaziaHKe NMBUTHIIEBOIO 3€PHA Ha PLUIBLIE IIECTHKa)

OGpa3zoBaHHe IbUILLIEBOH TPYGKH
(13 BereTaTUBHOM KIETKH ITBUILLIEBOTO 3EpHA)

A
[lepemelnieHue CIIEPMUEB 110 MBUIBLIEBOM TPYOKe BHYTPh

cemMAzadaTka
OGpasoBaHHe JUIUIOHTHOHN 3HTOTHI OGpa3zoBaHue TPHIUIOHIHOH KIeT-
(IpH CHHSHHH OJJHOT'O H3 CIIEPMHEB ¢ KM (IIPH CHUSHUH BTOPOT'O CHEPMHS
AHIEKITETKOMH) ¢ LIEHTPaTBHOH JUIUTOMTHOM KiIeT-
‘Kol cemsizauaTka)
A 4
OOpa3zoBaHHe 3apoJibIlia CEMEHH OGpazoBanue SHAOCTIEpMA
(3aracHoro BellecTBa CEMEHH)

PazBnTie 3apojbIiia HA NPHMEPE JAHIETHHKA

Cranus Ipnsuakn 3apoasima
3urota OrmioAoTBOpeHHas SHLECKIeTKA (THTUIOHIHA)

JlpoGnenue | MHOroKpaTHOE MHTOTHYECKOE JICJICHHE 3UTOTHI 0a3 CTajuu’
3UTOTHI pocTa 06pa3syronmxcs KIeToK

Bnacryna MHoroKIeToUHbIH OJHOCTOHHbIH 3apOoJIbIIl, COCTOSIIMI H3 JIH-
TUIOH/(HBIX KIIETOK — GI1aCTOMEpOB

TacTpyna JByx- WIH TPeXCIOHHBIH 3apoJILbIILL, BHY TPEHHMIA CJIOH — SHTO-
JiepMa, CpeJIHHI — Me30/iepMa, BHENIHHIA — dKToJIepMa

Heitpyna 3axnaKa OCeBBIX CTPYKTY P 3apo/piia (XOpAsL, HEPBHOH Tpy6-
KM, ITHMIIECBAPUTENBHOH TPYOKH

Tucrorenesn | Jlupdeperimponka Tkarei, 'bonmmowme ¥ pa3BHTHE Opra-
OprafHorcHes HOB H CHCTEM 0[)1"&1-!05

http://vk.com/ege100baljov




IMocrmbpuonanLHOE pAIBUTHE OPTraAHU3IMA

1. HopenpoiyKTHBHEIH NEPHOJ — POCT OPraHH3Ma, Pa3BUTHE M MOJIOBOE CO3PERa-
HHeE. :

2. PenpoayKruBHBI Hepuoj — akTHBHOE (by HKIIMOHUPOBAHHKE B3POCJIONo opra-
HI3Ma;, pa3sMHOXKEHHE,

3. IlocTpenpo/lyKTUBHEINA NEPHOK — CTAPEHHE, TIOCTENEHHOE YracaHue IpOIECCOB
HKUBZHEIEATENBHOCTH.

OCHOBbBI TEHETHKH

OcHOBHBIE TEPMHHBI H MOHSITUSI TCHETUKH

Tepmun Onpenenenne
I'eneruka Hayka, u3ydalomas 3aKOHOMEPHOCTH HACIIe/ICTBEHHOCTH H
H3MEHYHMBOCTH OPTaHH3MOB
T'en Yuacrox monekyssl JIHK, cogepixanmit mudopmariio o

HEPBUYHOM CTPYKTYpe 0lHONo 6e/Ka; reHbl HAXOATCH B
XPOMOCOMaX, IJie OHH PacHOOKEeHEL, 06pas3ys «IpyInsl
CLISIUICHHSD)

AnnenbHBIE TEHBI D70 [1apa reHOB, OTIPEIETIAIONIHX Pa3sBUTHE AlbTEPHATHB-
HBIX (KOHTPACTHBIX) IIPH3HAKOB OpPraHu3Ma; pacnoIoKeHbl
B OJIHHX M TEX JKE YHACTKAX TOMOJIOTHYHBIX XPOMOCOM;,
KaJbIi reH 2Toi Napkl Ha3kBaeTCd allieNbio
ANBTepHATHBHBIE | DT0 B3aMMOHCKIIOYAIONIHE IPH3HAKY, HACTO OMH U3 HUX

NpH3HaKH SIBISETCA JOMHHAHTHBIM, & APYTol peliecCHBHBIM
Jomunanraeii npu- | [IpusHak, npossisionmiica y ruOpHIOB IIEPBOTO [OKOIE-
3HaK Hust, 0603HavaeTCs 3arjaBHoi Oy KBoit
PereccuBnbiif npu- | IIpusHak, He nposBIsHOmMMiCA y rHOpHIOB IEPBOTO TIOKO-
3HAK JICHUS
[esoTun COBOKYITHOCTh BCEX TEHOB OpraHuiMa
DeHOTHII COBOKYITHOCTE IIPA3HAKOB OpraHu3Ma, 00y CIIOBIEHHBIX
B3aHMOICHCTBHEM I'€HOTHIIA C YC/IOBHSIMH BHELIHEH cpe-
bl
T'omo3urora Knerka wiu opranmsm, HecyIasi O/IHHAKOBBIE alUIeNH 01~
Horo rexa (AA wiH aa)
I'ereposurora Knerka wiy opranisM, HecyIias olHHAKOBEIE ajUIe/IH oI~
HOI'O rena (Aa)
Yucras JIMHUS I'oMO3UrOTHLIN OPraHHu3M
Mownorubpuanoe | CxpenpaHHe, IPH KOTOPOM CKPEITHBaEMbIe OpPraHI3MEI
CKpelHBaHHe OTJIMYAIOTCS 10 OfHOH Iape albTePHATHBHLIX MPH3HAKOB
Jurubpuasoe ckpe- | CkpelmuBaHue, IIPH KOTOPOM CKpelllHBaeMBble OpraHH3Mbl
HIMBaHHE OTIIMHAIOTCA 110 IBYM MapaM ajIbTePHATHBHEIX IPH3HAKOB

http://vk.com/ege100ballov



3aK0HOMEPHOCTH HAC/IEA0BAHHS IPH3HAKOB

ABTOp
OTKPbITHA

Hassanue oTRpLITHS

Cymuoerb

I'. Mennens,
1865 1.

IlpaBuno euHOOGpa3Ms THO-
PHJIOB [IEPBOTO MOKOJNEHHS
(IepBblif 3aK0H)

IIpu MOHOrHOPH IHOM CKpe-
IUBaHAHN Y THOPHIIOB NIEpRO-
TO NOKONIEHHS ITPOABISIOTCH
TOJILKO IOMUHAHTHBIE TPH-
3HAKH

3axoH pacmerieHus (Bropoit
38KOH)

IIpu camoomnbuIeHAN rHOPH-
JIOB TIEpBOTO ITOKOJICHHS B
TIOTOMCTBE Y TOPOXa HPOHUC~
XOJIHT paciiervienue 1o e-
HOTHITY B COOTHOIECHUM 3:1,
¢ ofpa3zoBanueM JByX ¢eHo-
THITHYECKHX TPy (IOMH-
HaHTHOH U peliecCHBHOIM)

3aK0H HEe3aBUCHMOIO Pacxo-
K JICHHS TIPH3HAKOB (TpeTni
3aKO0H)

Ilpn purubpuHOM CKpeIiy-
BaHHH y THOPHJIOB Kaxk aast
Hapa reHOB, HAXOJIIMXCS B
PasHBIX Iapax XpOMOCOM, Ha-
cnejlyeTcs He3aBHCHMO OT
APYTHX M JaeT ¢ HHMH pa3-
HEIE coueTaHus; oOpa3yoTes
YeThipe (PeHOTHIHYECKHE
IPYNIbI B COOTHONIEHUH
93431

I'unoTesa YUCTOTHI TAMET

Haxomsmuecs B KaxIoM op-
raHu3Me Tnaphbl abTepHATHB-
HEIX «(hakTOpoB» (TEHOB) HE
CMENIMBAIOTCS NpH 00pazo-
BaHHHM [aMET U IO O THOMY
HEPEXO/AT B HHX B YHCTOM
BHJE

T. Mopras,
191k

3akoH cleIUIeHHOIO Hacle-
JIOBaHHUA

CreruieHHbIE TEHBI, JIOKaIH-
30BaHHbIE B 0HOH XpoMoco-
M€, HacjaeQyoTCA COBMECTHO
H He 00HapyKHBAIOT HE3aBH-
CHMOTO paclpejie/ieHHs

H. H. Basu-
108, 1920 1.

3aKoH roMOIOTHIECKHX Pi-
JIOB HacJIeJCTBEHHOH H3MeH-
YUBOCTH

Ienerraeckn 61m3kue po sl
H BH/IBI XapaKTePH3YIOTCH
CXO/IHBIMH PSIJaMH HacJIe/IcT-
BeHHOH M3MEHYHBOCTH

http://vk.com/ege100ballov




MonornGpuanoe cKpelHBaHue

7

Iomoaurora lerepoaurara [eTepoanrota Tomoawurora

JIuruGpuaHoe cKpeluBanmue
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Tenernka nmoJia

JlmitonjiHast KiieTKa OpraHisMa 4eiopeka

'

46 XpOMOCOM — 23 naphl FOMONIOrHYHBIX XPOMOCOM

22 naphl —ayTOCOMBI Opna napa — NoJIoBBIe
/| (omMHAKOBBI Y MY X~ XPOMOCOMEI
YHH H Y JKCHIIHH) /\
Y My HTHH ~ VY JKeHIHH -
XY XK

Mo oprafisMa OLpe/e/HeTcs B MOMEHT 3a4aTHs,
BEPOATHOCTE POM/ICHHS CaMIia HIIM caMKH pasHa 1:1

VR Y T I Y S T O T
KRR M4 AD AN A An XA

AOAK XK A A AN B

ACAR KA XK AR AR A OM

AR AR Ax XX xA an KA xx Ak ax an ox ax Al
XY
XpOMOCOMHBIN KOMNAGKC MYMWUMHBI (Cnesa) W MeHWWHe (cnpasa).

Y mymunH BugHel X- 1 Y-XpOMOCOMEI;, Y MEHUMH — fBe X-XPOMOCOMBI,

MeT0/b1 H3y4eHHSI HAC/IACTBEHHOCTH YeJI0BCKA

MeTtozsl H3YYCHHA HACNCACTBECHHOCTH MCIOBCKA

L

l'eneanoryve- Iuroreneniie- Bnnerionbii Buoxmmirge-
- ki CKHi Hay4atores reso- cKui
ITyTem coctaBie- Hsyuatores Xpo- THITHHCCKHE H Hsyqaercst
HMS POJIOCTIOB- MOCOMHbIE Habo- (eHOTHIIHYUECKHE XUMHYECKHI
HBIX H3yHaeTcs PBI 3JIOPOBBIX H oco0eHHOCTH COCTaB BHYT-
THII HACNeIoBa- GOMBHBIX JIEONEH, GIHM3HeoB PHKIIeTOUHOM
HW (JIOMHHAHT- MMKPOCKOTIHYe- Cpeibl, KPOB,
HBIA, pereccHB- CKOE CTpOeHHe TKaHEeBOH
HEIi, npowency XpPOMOCOM KHIKOCTH Op-

http://vk.com
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3AKOHOMEPHOCTH H3MEHYHNBOCTH

H3meHIHBOCTD ~ CBOHCTBO OpraHu3Ma nbnoﬁpermm HOBBIE TIPH3HAKH
(pa3iiHums B peienax Buia)

Bujibl H3MEHYHBOCTH

HamemuBocTh
HemnacniejicBeHHas
(benoTHmMeckas, WK MOAHDHKA- Haciiecrnermas
IHAOHHAS)
(HOBEIE KOMOMHAITH MyTaimonnas
I'€HOB Y MOTOMCTBA)

R

INennvie XpoMOCOMHEIE I'eHOMHBIE
MYyTalH MYyTalH My TaHH
Cpasuenne Moandukammii u myranmii
Tlpusnag - Moanduranus MyTauus
Onpenencune Konkpernoe nimeneHue Ciry4aitHO BO3HUKIIHE
MIPH3HAKA, BOIHHUKIIEE I0f] | CTHXHHHBIE H3MEHEHHA
BIIMSHUEM (paKTOpa BHEIIl- IeHOTHIIA
- Heit cpejibl
CyTb sABIEHHS [IpsiMoe 13MeHeHHe TIpH- H3menenue reHa wid
3HAKa XPOMOCOMBI
YacroTta nosBaeHus Bo3nukaior MaccoBo E quHudHb
Hanpasnensocts | Xapakrepusyiorcs Hanpas- | Hocst HeHanpasieHHBIH
JIEHHOCTBIO Xapakrep
3nauenue Tlonesnsr, uvetor npucno- | MoryT ObiTh BpeHbIMH,
' coGUTEIBHOE 3HAYCHHE TONIE3 HBIMH,
> HeTpaIbHEIMH
MoryT nu nHacneno- He nacnenyiores Hacnenyiotes

http://vk.com/ege 100ball
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TenHbie MyTaiu (M3
MEHEeHHS B reHax)

1. HMamenenue pacno-
JIOMECHHA HYKNn€Oo-
tuaos JTHK

2. Brinaaenue wim
BHCIPECHHE OJIHO-
o HIIH HECKOJIb=

XpoMocoMHble MYTAIUH

(1epecTPOHKH XPOMOCOM)

1. YaBoenue y4acTka
XPOMOCOMBI

2. Tloteps yuacTka
XPOMOCOMbI

3. Iepememenne yuacT-
Ka O/IHON XpoMoco-

I'eHOMHBIC MY TALIHH
(BEAYT K M3MCHEHHIO
4HENA XPOMOCOM)
1. ¥Y1eps unu noss-

JICHUEC JIHINHHX
XpOMOCOM B pe-
3yNLTATE Hapy-
HICHHA npouecca

KHX HYKJICOTH/I0B MBI Ha APYIYIO, He- Meio3a
3. 3ameHa OJHOIO HYK- FOMOJIOTHYHYIO eif 2. Tlonunnouaus —
neoTHjia IpyruM XpPOMOCOMY KpaTHoe YBe/IH-
YEHUC YHCIIa
XpoMocoM
Khraccnuranms myraumii

Knaccndukauus My tanuii no dexo-

THITHYECKOMY [IPOABACHHIO

i i

\

buoxumuueckue

Dusnosoruyeckne

Mopdonoruueckue

http://VK.

Knacendukaums: myranmii
110 THITY ALISJIbHBIX B3AUMO/CHCTBHI

My tauuu

p— G TR

JloMHHaHTHBIC

/‘

Peueccupnbie

l{ﬂaccnqmlcamm MY TaLmii
10 BJAMAHHIO HA KH3HECNocoGHocTh ocobeit

My Ttauun

\

Bpeausie (netanbHbie
WJTH MOy JIeTallbHLIC)

—

com/ege

HeiitpansHbie

Tlonesusie

llov



OCHOBBI CEJIEKIINH

(cesnexims — KOMIUIEKCHas HAyKa, 3aHHMAIOMASCS BBIBEICHHEM HOBBIX
M M3y4eHHEM CTapbIX [0PO | JKMBOTHBIX, COPTOB PacTeHHi,

TITAMMOB MHKPOOPIaHH3MOB)

Henrpsl Muoroobpasus

H NPOMCXOKACHNHS KYJIbTYPHBIX PACTCHHI

Haszpanue uentpa I'eorpaduueckoe no- Popunoii kaxux
JloKeHme KY/JIbTYPHBIX pacre-
o HHil AIB/IACTCH
IOxHoasMaTCKui Tpormyeckas Huausa, Puc, caxapHbiit
TPOIHYECKHH Hupoxurait, Kbt TPOCTHHK, MHOTHE
Kuraii, octposa IUIOZIOBBIE H OBONIHbIE
10I0-BOCTOMHOM AJHH KYJIbTYpBI
BocrouroasuaTckmit Ienrpansniii 1 Boc- Cos, mpoco 1 T.JL.
Tounbit Kutait, Sinonus,
Kopes, TaiiBarp
1Oro-3anamoasHarckuit Manas Asug, Cpepnsas | [Tinenuua, poss, BH-
Asus, Hpan, Adranu- HOI'paji, MHOTHE 3ep-
crtal, Cepepo-3anamHas HOBBIE U GoBOBBIE
Vi KY/TbTYpBI
Cpe mi3eMHOMOPCKHIA IoGepexse Cpeausem- MaciHHEL, MHOTHE
HOr'o Mopst KOPMOBBIE PaCTeHHS
(K1eBep, yeyeBHIia) H
OBOIIHBIE KYJILTYPbl
(karrycTa, MOPKOBB)
AGHcCHHCKHIT Teppuropus Dduormiu | 3epHOBOE COPro, OAMH
u3 BUIOB GAHAHOB,
HYT, 0c00bie popMBI
IMIIEHULB! H SUMEHS
IenrpanbHOaMepHKaHC KA IOxmas Mexcuka Kykypy3a, xnormyar-
HHK, KaKao, dacob,
TBIKBA, OTypel H T.AL.
Anmitexuit (IOsaoamepu- Yacts paitona Anmuit- | Kaprodens, kokauto-
KaHCKHIT) CKOro ropHoro xpebra | Bbii KyCT, XHHHOE Je-
- BJIOJTB 3aI1aiHoro rnobe- PEBO M JIp.
peims Kxaol AMepHKH

hitp://vk.com/ege100ballov




OcHOBHBIE M K HO# Thl

CkpenpBanue : Hekycctennbii o1Gop
Pozcsentioe Hepoctsentoe Maccoptuit (6e3 Wnspsiy -
(mns 3akperuie- yuera pojio- ATHHBIA (¢
HUSA [TPH3IHAKOB ) CJIOBHOIH) YUETOM poJio-
/ \ \ g
Buytpuiiopomoe Mesxtiopoji- Orpanennas
HCOPTOROE) — Hoe lmcgp_- THOpHH3aLMg —
JJIS 3aKpervieHus TOBOE) — I CKpelMBaHHe
HIPH3HAKOB, Pa3MHO- 10Ty YEHHSA npe/icTaBHTe-
MEHHS TTOPOJIbI (Cop- HOBBIX TIPH- neit pa3HbIX BH-
Ta) IHAKOB : JIOB

OcobennocTil CEIEKIMOHHOI PaloThI ¢ AKMBOTHLIMH

1. Cenbckoxo3aiicTBeHHbIE JKHBOTHBIE PA3SMHOMKAIOTCH TONLKO MOJI0OBBIM
Ty TeM,

2. TloromcTno, NoayUYeHHOE OT OHOI Naphl POM3BOIHTes e, KAK NPaBH-
710, HCBCJIHKO.

3. TpysHO BBIBECTH MHCTHIC IMHUH, T.K. WKHBOTHBIC HE CTIOCOGHBI K CaMo-
01'”10,110’[1!01)0!1[11-0.

MeToab1 cmeﬁgn pacrenuii

OPOJICTBEHHOE Honuruionms - Orjianientas tHGpu-
CKpenmBaH1e M camo- KpaTHOe yBenHye- JM3AIMA — CKpery- -
ollbLIeHUE (BeJyT K HHE YHCTIa XpoMo- BaHHe PasIHUHbIX
MOABIEHHIO HHCTHIX cOM (TIPHBOJMT K - BUJIOB (THOPHIBI CO- -
JIMHUIH H 3aKPETVICHHIO NOBBIIIEHHIO YPO- YeTAIOT IPH3HAKH
KauecTs copra) KAUHOCTH) | oboux pomureneit)

http://vk.com/ege100ballov



3BOJIOIIHOHHOE YYEHHUE

(3BOMIOLMA — HCTOPHYECKOE PA3BUTHE OPraHH3MOB)

Ipeanoceiku Bo3unkHoBeHus yuenusn Y. Japeuna

ObfmecTBenHO-NOJIHTHYECKHE

Hayunbie

Bypuoe passuTHe ceneKuHH (10Ka3bl-
BAIOLIEE BO3MOKHOCTE M3IMEHEHHUA Op-
TaHH3MOB), OABJIEHHE HOBLIX NOPOJ
HKHBOTHBIX H COPTOB PacTeHHH

BB OTKPBITHL:

1) eaunniii niaH cTpoeHH NO3BO-
HOYHBIX KHBOTHBIX]

2) eaHHOE NMPOHMCXOKACHHE BCeX
XOPHOBbIX JKMBOTHBIX;

3) eAMHCTBO NPOMCXOMAEHHA pac-
TEHHH H JKHBOTHBIX;

4) Teopuu sBomounu Beenernoii
(M. KanT) 1 5omouns 3eMiu
(Y. Jlaitess) ]

OcHoBHbIE N0JI0KeHHA Teopuu IBoaounu Y. lapsuna

JIAUHH. -

LIHE CHIIBI IBOTIOLHH.
orbopa:

0OHTaHHA,

1. DBOJIOLMOHMPYIOT He OT/ENbHBIE 0CO0H, @ BHIbI H NOTTY-

2. Buasl B npupone seayt 6opeby 3a cyiiecTBOBaHHE € YCI0-
BHAMH cpe/ibl oOHTaHHA W Mexy coboit.

3. Bopsba 3a cynecTBoBaHHE H eCTeCTBEHHBIN 0TOOp Ha OC-
HOBE HAC/IEACTBEHHOH H3IMEHYHBOCTH — OCHOBHBIE JIBUIKY-

4. Pesynstarel 6opsOBI 3a CyliecTBOBaHHE H €CTECTBEHHOTO
1) npucnocobneHHOCTs OPraHu3Ma K yCIOBHAM Cpe/ibl
2) nuBepreHums (passuTHe oT 0DIIEro npeaka
HECKOJIBKHX JOYepHHX BHOB);

3) nporpeccHBHas SBOMIONHSA (YCIOKHEHHE H
YCOBEPILUEHCTBOBAHHE BHIOB.

%

*

Hacnencr- Bopr6a 3a .Ectecten- Hpeiid re- H3onauus
BEHHAA H3- CYIIECTBO- Heti oT6op ~ HOB
MEHYHBOCTb BaHHE

http://vk.com/ege100ballov




BHJL _
3TO COBO ocTh ocobeil, 061aaloMX HACTEACTBEHHBIM CXOICTBOM,
KYTH;
¢BOGOAHO CKPEIIMBAIOIMXCA M JAIOMIHMX TI00BUTOE NOTOMCTBO,
NPUCNoCcOBNCHHBIX K ONPENS/IeHHBIM YCIOBHAM KHIHH 3aHUMAIOLIMX

B NPHPOJIE OTpe/ie/ICHIYI0 06/1acTh ~ apea)

Crpykrypa BHAa

Onpenenenne

COBOKYNMHOCTE ocobel, obnaaarommx Hacneacr-
BEHHBIM CXOJICTBOM, CBODOAHO CKPEILMBAIOIHXCA
H JIAIOINX TUIOJOBHTOE NOTOMCTBO, NPHCNOCO0-
JIEHHBIX K ONpeNeieHHBIM YCIOBHAM KH3HH 3aHU-
MaloLMX B MPHPOJIE OnpeaenenHyio obnacts ~

apean

[eorpadmueckn unu sxonoruyeckn obocobnennas

4acTh BUAA, 0cobu KoTopoii noj BiusHUEM (ak-

TOpOB cpeas! npuobpenn yeroiuusbie ocobenno-

CTH, OT/IMHAIOLIHE €€ OT [APYTHX YacTei TOro xe

BHAA; 0co0H pa3HbIX NOABHIOB MOTYT cBODOIHO
. CKPEIMBATHCA B IPHPOE

Crpykrypa
Bun

Tlonpug

rpynna ocobei oaHOTO Bia, CBOOOAHO CKpELIH-

BAIONMMXCA MEKAY coBOi H HACENAIOIMX ONpe/ie-

JIEHHYIO TEPPUTOPHIO OTHOCHTEJILHO 060CobIeHHO
OT ApYTHX rpynm ocobei Toro xe BHaa

Tonynauns

Kpurepun Buaa

A e e e

. rnyeckuit (onpenenen- yeckuii HecKui duue-
(cxoncteo HBIH Habop (exomcTBO B (onpene- CKHil
~ BHELUHEro H .TEHOB; YHCIIO, npoTeKaHHH JIeHHBIe (onpene-
BHYTpEHHero (opma u pa3- tusnonoruye- YCIOBHA JIeHHBIH
CTPOCHHS) MEp XpoMo- CKHMX Mpouec- obuTanug) apeai)
coM) coB)

http://vk.com/ege100ballov




Monyasuus - 31eMenTapHas
€HHHLA IBOJIOUHH
(rpynna ocobeit oHOro BHAA, CBOGOAHO CKPEUIMBAIOLIMXCA Mex Ly co00il U Hace-
JIAIOHX ONPEAENEHHYIO TEPPHTOPHIO OTHOCHTENLHO 000cob1eHHO OT APYIHX TPy
ocobeii Toro e BH/a)

O60cobneHHOCTb OT APYTHX
NONyAANMH

4

I'enernyeckoe cxoacTBo ocobeit

¥

H3ameHynBocTh
(crnocoOHOCTE OpraHu3Ma npH-
ofperaTh HOBbIE IIPH3HAKHK —
pa3nHyuA B Npeieaax Buaa)

'

Pasnoponnocts ocobeit BHYTPH
MOMyIALHH

A r

ECTECTBEHHBIA OTEOP

Bopnba 3a cymecrsoBanune

(BCC BHYTPHBHOOBEIE H MEKBHIOBBIE OTHOLLIECHHA,
d TaK)X€ B3aHMOOTHOLIEHHA OPraHH3MOB C lbaKTO}Ja-HH Cpﬁllbl)

Dopma Gopbib Onpenesienue Ipuunns Ipumepsi
Buyrpusuiosas | Coctazanne mexay | M3bwitounas unc- | Yaiiku B kono-
0coBaMH 0J1HOTO JEHHOCTh HIWIX, €JTH B
BHIA €JIOBOM JIECY
MexBuaoBas Mexay ocobsmu | Orpannuennocts | Cepas u yepHas
pa3sHbLIX BHJIOB NMPHPOAHBIX pecyp- KPBICBI
COB
boprba ¢ Hebna- | Mexny oprauns- | Hebnaronpuarneie Pacrenns
FOTIPHATHBIMH MaMH H Cpe/IoH yCIIOBHS B TYHJpe
YCIOBHAMH
cpeabl
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EcrecTBeHHBIH

M MCKYCCTBEHHBIN 0TOOpD

Bonpocsi Ecrecrennniii orbop | Hekycersenustii or6op
A5 CPABHEHMS :
Onpeaenenne ITpouecc, B pesyastate | OtGop ocobeii ¢ HYKHbI-
KOTOPOTO BBIKHBAIOT U MH YeJIOBEKY XO03sHCT-
OCTaB/AIOT MOTOMCTBO BEHHBIMHU NPHU3HAKAMH
0COBH ¢ MONE3HBIMU B IS NOCHENYIOLIEro
JaHHBIX YCIOBHAX Hacnen- pasBefeHus
CTBEHHBIMH H3MEHEHHAMH
Yro nocrasnser HACHEJACTBEHHAA H3MEH‘IHBOCTI:

matepHan i orbopa

OtOuparommit haxrop

YcnoBus cpeibl

[TorpebrocTu Yenosexa

OrGupaembie NpHU3HAKK

TMone3usie AN BbIKHBA-
HHA B IaHHBIX YCIOBHAX
Cpesl

Hy:kHble YenoBeKy Xo-
3AHCTBEHHBIE NPH3HAKH

Pesybratsl 0TGOpa
(TBOpUECKan poliL
orbopa)

HoBgsle noasHibl U BHJIB,
0onee COBEPUICHHBIC B

JAaHHBIX YCIIOBHAX CpPE/bl

Hossie nopobl KHBOT-
HbIX U COPTa PACTEHHH

q’!][!l\‘[bl €CTECTBEHHOI'D O'Iﬁan

1as popma
TTpH M3MEHAIOIIHXCH YCAOBHAX
Cpeabl NPEHMYILUCCTRO MOTYHAK0T

0CODM ¢ NPUAHAKAMMH, IJICKBATHbI-

MH HO8bLM YCIOGLMM, T.€. 0c0obuH,

KOTOPbIC OTAHUAIOTCH OT OCTAIb-
HBIX Ocobei

Qmﬁm H3IHPYIOLIas QQDMH

Ipu crabUIBHBIX YCIOBHAX CPeIb
obuTaHua ocobH ¢ OTIIHYAIOLIMMH-
s IpH3HaKaMu oTOHpatoTes (T.e.
He BbDKHBAIOT MO0 HE OCTaBAsgIOT
TIOTOMCTBA)

Ipucnocobaennocrn op [ HU3MOB K YCJIOBHAM Cpe/ibl oDHTAHNHA

—

Y pacrenmii;

1. JIucropasn Mosanka,

2. Hpucnocobaennocts k pacipo-
CTPAHEHHIO MJIOJ0N H CeMAM,
THITY ONBUICHUA W T.)L;

3. OcobennocTH crpocHns (11
mﬁm{, BHOOHIMEHEHHN Opra-

ht

VY KHBOTHBIX:
1. Oxpacka Tena; ;
2. OcobeHHoCTH MOBEAEHHUS
(1HEBHEIE ¥ HOYHbIE SKMBOTHBIC,
W T.JL);
3. OcoOEeHHOCTH CTPOEHHUS TeNa.

tp://Vk.com/ege
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Tune! npuenocofuTeLHON OKPACKH ¥ AKHBOTHBIX

Tun npnenocoGienus B uem Bhipaxaercs _Ipumepst
[Tokposurenscreennas, | Cxoacrso okpackw ¢ (o- I'ycennupl (3enensbie);
HIIH pacwieHAoIasA OK- HOM Cpe/sl 3ebpa, 3uMHAA OKpacka
packa 3aiua
Ipenynpexnaomas ok- | Spkas okpacka X0poiuo boxeba kopoBka (kpac-
packa 3ALIMIIEHHBIX BHI0B HBIA — LBET OMAacHOCTH);
oca
Mumukpus Cxonctso ¢ xopomo 3a- babouku remKoHH B!
LIHIIEHHBIMH XKHBOTHBIMH | («oca»), NATOYHHK, Ha-
WJTH HHAA MackHpOBKa CEKOMOE-JIHCT
Bunoobpasosauue

( cxema noc/Ie0BaTENBHOCTH COBBITHIL NPH BHA0OOpasoBani)

H3meneHne cpeinl 0GHTaAHHA HIH MOTOKEHHA BUAA (MONyaAuMK) B Hell

I

O6octpenue Gopnbi 3a cyliecTBOBAHHE MEdN/ly OCOOSAMH BHAA

R

Hamenenue nanpapneHuii ecrecTBeHHOro oT0Opa COOTBETCTBEHHO HOBBIM YC-
noBuaM GopeObI 3a CyLIECTBOBAHHE .

|

Or16op ocobeii, npu3HAKH KOTOPBIX NO3BOJISIOT HM OCBAHBATH HOBbIE TEPPHUTO-
PHH HJIH MECTOOGHTAHHA

' . 3
leozpaguueckoe sudoobpasosanue Ikonozuveckoe sudoobpaiosanue
v '
OcBOEHHE HOBBIX IKONOTHYECKHX
HHIL B TIpe/ie/iax CTAporo apeana

PacceneHue Ha HOBBIE TEPPHTOPHH

l Fiy
I'eorpatuyeckas HIOMAUMA MEKIY : !
NOMyNALMAMH Ot6op B HOBBIX YCTOBHSX CPE/BI
v '
* OrGop B HOBBIX YCJIOBHAX CPe/bl Buonornueckas H3ONALHA
' '
BO3HHKHOBEHHE MO/IBU/IOB Bo3HHKHOBEHHE NOJIBHJIOB

+ '

Bo3HMKHOBEHHE HOBBIX BH/IOB Bo3nukHOBEHHE HOBBIX BHIOB
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Pa3puTHe OpraHn4eckoro Mupa

CpaBHeHue MHKPOIBOJTIONHH W MAKPOIBOJIIOIHH

MukpoIBOIOLNHA

| MakpodBoaouHs

ecTecTBeHHBIH 0TOOp

1. JleficTByioT T€ e npoiecch — Gopula 3a cynecTBOBaHHE,

2. Hocsat qMBepreHTHBIA XapakTep.

H CBA3aHHOE C HHUM BEIMHDAHHE.

O6pazoBasue W3 MONYJALHI HOBBIX
MOABHIOB, H3 TIOJIBH/IOB — BHIIOB

O6pa3oBanie W3 BHI0B POJIOB, H3 po-
JIOB — ceMeHCTB, U T.JI.

IIpoHCcX0anT B OTHOCHTENBHO KOPOT-
Koe Bpems (MokHO HabmoaatTk npu
AHU3HH YeI0BeKa)

ITponcxoauT 3a WIHTENBEHOE BpEMA
(McTopHYecKHe JIIOXH)

IIpoHCXOaHT BHYTPH BHAA

Hansuaosas 5B0IIONAA

goxaaamwr BA JBOJIOLHH

/

Ly =

HHH, B T.4. NPOMEKY-

TOUHBIX opM H

[ManeoHTONOrHYECKHE OMmOpHonoruyeckue ABHHTEIBHO-
HckonaemMbie HAXOAKH CpasHeHue 3apoJbIlLeH AHATOMHYECKHE
WHUBOTHBIX H pacTe- OpraHU3MOB, HAXOM1e- CpagHenne cTpoe-

HHE 4YE€PT CXOACTBA.

KOH ~ KaxKblii opra-

HHS OPraHH3MOB,
HaxoMIEHHE YepT
CXOZICTBA

YECKHH 3a-

HH3M B X0JI€ CBOEro HH-
JIHBHAYAJIBHOTO pa3BH-
THA TIPOXOJIMT BeCe CTa-
JIHH 3BOJIIOLIHH CBOETO

BHOA

Xapakrep IBOJIONHOHHBIX n;mgngnfg

g}'l BCPreHUHA

Pacxoxenne npu3HakoB y POACTBEH-
HBIX OPraHH3MOB B TIpollecce HX JBO-
JIIOLHK, Bejlylliee K BO3HMKHOBEHHIO

HOBBIX CHCTEMATHYECKHX TPy

Konseprenis
TloaBnenue B pesynbTaTe eCTECTBEH-
HOro 016Opa CXO/IHBIX AHATOMO-
Moponoruaeckux H QU3HOoJIOrHYe-
CKMX YEpT Y OTHOCHTENBHO AANeKUX
NO NPOHCXOMKIECHHIO Py OpPraHH3-
MOB (Hanpumep, 6nuskas opma Tena
y KHTa ¥ TYHIOB, CTPOEHHE KOHEYHO-
CTeil y KpoTa H ME/IBEIKH)

http://vk.com/

ege100ball

OV



OcHoBHBbIE HANPABJIEHU IBOTIONHH

Hanpasienune Yem xapakrepuiyercs Ilpumepni
IBOJTIOLHH
Apomopdos Kpynnoe ssomowmonsoe | Ilpucnocobnenue k no-
H3MEHEHHe, Belylee K neTy, NoABJIEHHE Tern-
obuiemy noabeMy OpraHu- | JIOKPOBHOCTH, BO3ZHHK-
3aLIMH, HO HE ABJIACTCA HOBEHHE BOJIOCHHOTO

npHcnocobieHHeM K pe3Ko |  NOKpoBa — y HBOT-
OTPAHUYCHHBIM YCJIOBHAM | HBIX; MoABJcHHE (oTO-

CYLIECTBOBAHMA; JaeT CHHTe3a, paszieNeHne
BO3MOMKHOCTB OCBOEHMSA TEJa HA OpraHbl, MOAB-
HOBOH cpe/ibl 0OGHTaAHHA JICHHE LIBETKA M CEMCHH
— ¥ pacTeHH i
Hauoananraims Menkue 9BONOLHOHHBIE PasHbiil cocTa nuum

M3MEHEHM; KOTOpPBIE CTIO- | MPHBEN K BO3HHKHOBE-
co0CcTBYIOT npucnocobe- | HUIO Pa3HBIX POTOBBIX
HHIO K ONPEAC/ICHHBIM YC- | annaparoB y HaceKo-
noBuAM 0OuTaHHA (YacT- MBIX, pa3Hoii (popmbl
HbIE npucnocobaeHms) KJIKOBA ¥ THLL, H T.A.
O6was nerenepauus SBooUHOHHBIC H3MeHe- | ITapasuTHyeckue yepBH
HHS, KOTOPBIE BEAYT K YN~ | — OTCYTCTBYIOT OpraHbl
POIICHHIO OPTAaHH3ALHH. | YYBCTB H HEpBHAsA CHC-
YacTo cBA3aHBI C MEPEX0- | TeMa; NelepHbie pribbl
JIOM K Napa3sHTUYeCKOMY | — HET I/1a3; pacTeHHe
obpa3sy KH3HH. paddnesus — Het Kop-
Heid, crebua, MMCThEB

Hanpasjenus 3Boouun

HanpagneHus 3BOJTIOHH OPraHMYECKOro Mupa

N e e, AR

buHonoruyeckuii mporpecc bBuonornyeckuii perpece
Cesi3aH ¢ paciIHpeHHeM apeana Cesi3an ¢ yMEHbILIEHHEM apeaia
BHIA, YBEJIHYEHHEM YHCIIA ' BHJa, COKpalleHHEM ero
ocobeit YHCIICHHOCTH
[puunnsr: [prumHbL:
1. Apomopdos; 1. dakTopsl HEXHBO#H MPH-
2. WUpuoananrtaiug; POABI, KHIHEHHOE COCTH-
3. Herenepauus. 3aHHe;
2. JesaTenbHOCTH YENOBEKA
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OcHOBHBIE ITANBI PA3BHTHSA 0PraHHYecKOro Mupa

Yenosek
— Ocnabnenne 3a- aHTpo-
BHCHMOCTH OT norex
cpesi
Ocnabnenue I
3aBHCHMOCTH ,_"6
OT Temmepary- Men
pbl cpeaisl Mueko-
A MHTAO-
nue
Ceueis.li OTpeIB OT BOBI A () " OTphIB OT BO/IBL P KanGort
TTanopoTHHko- Pen-
HbIE THIHH
«BBIXonHaCYWY | 4) oo
- O - 3emMHOB
BEIXOAHA CYWY , [Tayko- OJIHBIE
MeRmod obpa3nsie ,
HTHI
Cunyp
Ipore-
posoti
A
SR
b X
IMonogoii npouece E
E "
]
i
i
]
i
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. Teopus

_KpealnHoHU3Ma
- #Hn3Hb Obina co3-
JlaHa HEKHM
CBEPXBECTECTBEH-
HBIM CYLIECTBOM

! EQEHH
CTALMOHAPHOTO
COCTOAHNSA
- )KH3HB Cyllle-
CTBOBAJIA BCe-

raa

Teopus Teopus GHOXHMMH-
naucnepmuu YHECK J1 H
- XH3HB ObI- - ¥H3HBb NOABHIACK
11a 3aHeceHa W3 HEOpraHuue-
Ha 3emMmo u3 CKO#i IPHPOIBI My-

KocMoca TeM JTHTENLHOM

3BOTIOLHH MOJle-
KYJI OpraHH9ecKux
BELIECTB

HcTopus pa3sBHTHS OPraHA4ecKoro Mupa

Opa | Ilepuon | YciaoBuA HeKHBOH Pazeutne Passurue
: NPHPOAbLI PACTHTEIBHOIO | KHBOTHOI'O
MHpa Mupa

Apxeii- INpeobnananne cymu | TlosBneHHe MHOrOKIETOYHOCTH,

cKas Haj MopeM; Oacceii- | Mon0BOro pasmHoxkeHHs H HoTo-
(3.5 HBI MEJIKOBOJBS € CHHTE34.

MIpJ noHwxkenHok cone- | Ilpocteifiue oaHOKIETOUHBIE OP-
nert) HOCTBI0; ciafoe pac- | FaHH3MBI JATH HAYAI0 OaKTepHAM

ujaeHeHne penbeda; | M OKIyTHKOBBIM OpraHH3MaM, OT

HET KIMMATHYECKOrO | KOTOpPhIX 000coOHIMCH ONHOKIIEe-

ofocobsenns; B ar- | TO4HbIE BOJAOPOCIH (BETBb pacTH-

Mocdepe MHOTO yT- TENLHOrO MHpa) ¥ TYOKH M KH-
JIEKHCIIONO Ia3a U Ma- | IIEYHONONOCTHLIE (BETBB KHBOT-
110 KHcopoad HOTO MHpa)

Ipore- Ha cyme - xamennas | [Tossnenue Muo- | CylnectByior
po3oii- MYCThIHA (KHU3HB — TOKJIETOYHBIX BCE THMBI Gec-
cKas TOJIBKO B BOZIE), B aT- BOAOPOCIIECH MO3BOHOMHBIX
2,7 Mocthepe HauHHaeTCA JKHBOTHBIX, MO~
MJIpI HAKOTUIEHHE KHCITO- ABIAIOTCA NEp-
ner) pona BBI€ XOP/JIOBbIE

HBOTHBIE —

fecuepenHele
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| Naneo- | Kem- Cywa Gecnoama u Pacuser sono- | Illupokoe pac-
30i- | Opuii NyCThiHHA pocneii NpoCTpaHeHHe
cKas MOpCKHX Bec-
(570 MO3BOHOYHEBIX
MJTH — TpHUNOBHTOB
ner) (npeBHHUX use-
s HHCTOHOIHX),
Mey3, rieve-
HOIHX
Cunyp | Ipomomkaercs ropo- | INepebie nasem- Bsixon Gecrio-
06pa3oBaHue; MOPS Te- | - Hbie PACTEHHS | 3BOHOYHBIX Ha
nsie, npeobaanator | (newnodursi); | cymry (nayko-
Haj cyei TEJO pacTeHus obpasneie),
anpdepennnpy- | neimmoe pas-
- ©TCS HA TKAHH H | BHTHE KOpa-
OpraHsl, BLINOJ- | JIOB, TPHIOGH-
HAIOLIHE OfIpe- | TOB; MosBIe-
AeneHnyio pyHk- | nue Gecuemo-
KO CTHBIX MO3BO-
HOYHBIX — LIHT-
KOBBIX
Jeson | Knumar cyxoif, koHTH- ennoguret ue- | B mopax roc-
HEHTANBHbIN; Ha CylIe | ve3aloT, noss- MOACTBYIOT
~ BbICOKHE TOPEI, MOPA | JIAIOTCA CNOPO- | Poi6E — Yemio-
TeIibie BbIC PACTEHHS — |  CTHEIE, HaH-
NIaNOPOTHHKH, | UHpHBIE, KHC-
XBOIIH, TJIAYHEL Tenepele,
JBOAKO/BILLIA-
1He
Kap- | Tlpoucxonur onycka- | - Pacuser nano- IMosBnenne
Bon HHE MATEPHKOB, Or- pothHHKo0Gpas- | nepRkIX 3eM-
POMHBIC MPOCTPAHCTBA | HBIX; TIOABICHHE | HOBOIHBIX —
OKa3aIHCh 3a60/104eH- | ceMeHHBIX naro- crerouedanos
HBIMH; KJIMMAT TeIUIbIiH POTHHKOB
H OYEHB BIAXHEIH, B
armocdepe Gonbiioe
KOIIM4€CTBO KHCOpoaa
H YITIEKHCIOTO rasa
Hepme | Cyxoit sapkwuii kiu- Hcyesnosenne BrivMupanne
Mmat, OypHas BY/JIKaHH- | JpeBOBHIHBIX TPHIOOHTOB H
HECKas NEATENBHOCTE M | MANOPOTHHKOB, | MHOIMX 3eM-
ropoo6pasosanue; 60- | nossrcHue ce- HOBOJIHBIX; MO~
JI0TA BHICBIXAIOT MEHHBIX pacTe- | sBJEHHE npe-
HHii (ronoce- CMBIKAIONIHX -
MEHHEIE) Csl, pa3sBHTHE
HACEKOMBIX,
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Me3so- | Tpua- | Peskokontuxentans- | Pasutme rono- | Pacuser npe-
30#i- | COBBIH | HBIH TENIBLIA KIMMAT, CEMEHHBIX CMBIKAIOIIHX-
cKas BYJIKaHHYECKas Jiesi- cs; HOSIBIEHHE
(230 TENBHOCTD TIEPBBIX MJle-
MITH KONHTAIOMIHX H
aeT) HACTOSALIMX KO-

CTHBIX pbIO
10p- Hactynnenue mopeit | PasButne uroc- | Pacuser npe-
CKHif | Ha cywly; KAMMAT MAr- | TOACTBO rojo- | CMBIKAIOLIHX-

KHi{ M TeruIbii CEMEHHBIX; 110~ | C$; MOSBJIEHHE
ABJICHME NEPBBIX | APXEONTEPHKCA

TNOKPLITOCEMEH- | (epBONTHIIbI);

HBIX npolpeTaHHe

o TOJIOBOHOTHX

MOJUTIOCKOB

Meno- | Orcrynnenue mMopeii; | Pacmpocrpane- | Illupokoe pac-
BOIH KJIUMAT Tenasli, B HHE MOKPBITOCE- | NMPOCTpaHEHHE
KOHIIE MOXONONAHHE | MEHHBIX, COKPa- | KOCTHHIX phIO;

IEHHE ManopoT- | NOABNECHHE Ha-

HHKOB H IOJIO- | CTOSILIHX MTHLY

CEMEHHBIX M BBICIIHX
MJIEKONHUTAI0-
IIMX

Kaiino- | [laneo- | ®opmupoBanne co- | Iocnogcrso no- | BypHbii pac-
30ii- red | BPEMEHHbIX KOHTHHEH- | KPBITOCEMEHHBIX | IIBET HACEKO~
cKas 10B. Knumar mMarkuii, MBIX
(67 | Heoren | nNosBIEHHE TPEX reo- [ocroactBo
MJIH rpaMYECKHX 30H: MIIEKOTTUTAI-
NeT) TPOTIHKH, CYOTPOTTHKH, IMX, TIOSBJIE-

yMepeHHas 30Ha HHE JIEMYPOB,
‘Ho3/HEe -
IPHMATOB
An- HeonnokparHoe one- | OxonuarensHoe |  YKuBOTHBIN
TPOMO- | JIEHEHHE CEBEPHOIO dhopmupoBaHme MHP NPUHAN
reH TIONY1IAPHA COBPEMEHHOTO | COBPEMEHHBIH
pacturensHoro | obmuk. [Toss-
MHpa JICHHE ¥ pa3BH-
#THE YEJIOBEKa
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Ipouncxoxaenue 4eJ0BeKa

JokazarenbcTBa NPOHCXOMKAEHHA Y€/I0BEKA OT ) KHBOTHBIX

Hayunbie janssie | ITpumepsl

CPABHHUTEJIBHO-AHATOMHWYECKHE
OBmme yepTsl CTPOSHHA Knerounoe crpoeHHe opraHnima;
CXOJICTBO CTPOCHHA CHCTEM OPraHoOB;
HATHYMC MJICYHBIX ACIE3 H YIIHBIX
pakoBMH, cTpoeHue 3y6oB; cpeitee
YXO — TPH CIYXOBbIE¢ KOCTOYKH
PynumenTsi Tperse Beko, BonoCAHOI NMOKPOB Tena,
(Hemopa3BUTEIC OPraHsl, UMEBIIIHECH Y | ANMEHIUKC, KOMYHK, MbILILI YIIHOH
OTAANEHHBLIX NPE/IKOB, HO YTPATHBLIHE PaKOBHMHEI, HeOHEIE BANTMKH, M T.1.
CBOE 3HAYEHHE)

ATaBHIMBL Posnenue nioficH ¢ XBOCTOM, JIMiI-
(nosBnenue y HeKOTOpLIX ocobeil BHaa HHMH COCKAMH, H T,
NPH3HAKOB, HMEBIUHXCA Y OTOANCHHBIX
NpeIKoRB)
OMBPHOJIOTHYECKHE
O0mas cxema pasBHTHA 3apoakILa OnnopoTeopennoe A0 HaUHHAET

npoburecd, 3 0bpasosaBLIMXCA Kile-
TOK 00pa3yrOTCcA TKaHH, a 3aTeM Le-
JBIH OpraHusm
Cxoncreo 3aponsieh 3apobiil 4en0BeKa HMeeT KabepHsie
wenu, Tpybuatoe cepaue, XBOCTOBOH
OTJZie)l [I03BOHOYHHKA H T.A.

MecTo 4e0BeKa B CHCTEME FKHBOTHOIO MHpa

Llapcteo XHUBOTHBIE
Tun XOPIOBBIE
[Moatun IMO3BOHOYHBIE
Knace MJIEKOITUTAIOIIHE
Orpan TIPUMATDBI
Cewmeiicteo  JIKOIH
Bunx YEJIOBEK PA3YMHBIN

‘DRKTUEI:I IBOJOLHH YeJI0BEKA

Buonoruueckue CoupansHeie
Bopwa 3a Ecrecreen- Tpynoras | | O6wect- Peus
CYIECTBO- Heli otop JeATeNDb- MBIIiLIe-
BaHHE HOCTh obpa3s HHE

http://vk.com/ege’



l'lpnuepnu cxemMa QIOJ'IIDIIIIII llenoum

l'Iapa HTEKH
e AHTPONOH/LbI)

\n*
‘\ j"
Awrpafu HTEK

Jpesueiiiune moau
(nuTeKanTponN, CHHAHTpOMN)

lopunna

JpeBuue moau

(Heannepranen)

COBpEMEHHBIH YeJIOBEK)

Popocnosnas uenoBexa

0’_9 % :
=8 et 1.8
i m\"
‘q% 2.0

b
L ;
50 il
|w:'-.:----m"--*-'-*"l
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Craauu 3BOJIOLHH Ye/l0BeKa

| ¥nor- | Pasurne
Cragun | OcoBennocry crpoennsi v | Cnocod | pebue- | ronosmo-
ofpas KHINK X0/16081 HHe ro Mo3ra
orug M peyn
Maparnure- | Boicokoopranu3zosannsie | Jlasanmuno | Her
KH (apes- YeJOBEKOOOpasHEIe JepeBbAM H
Helfime 00e3baHbI XOAWJIH TI0
BBICILIHE 3eMJIE B M0~
00e3bsHbI) JIYBBITIPAM-
JIEHHOM TO-
JIOWEHHH
Hpuonmre- | CriocoGusl opuentupoBars- | Jlasamno | Her
KH (BbI- CA B OKPYKaloLIeM npo- JEPEBBAM
MepiuHe CTpPAHCTBE 3a CYET CITyXa U
apeBecHble | 00BLEMHOro 3peHus; pyka
AHTPONON- criocoOHa K XBaTaHHIO,
Ibl) yJiep#HBaHUI0 W Opocanuio
npeMETOoB; XHJIH Ha Je-
PEBBAX, CTPOHIIN THE3A;
crajiHbii 06pa3 *H3Hu no-
MOT'aJ1 B 3aUIHTE OT XHIIHH~
KOB, NnNépeaa4vc onbiTa
AgcTpanon JKuiu Ha paBHHHAX, Xomumumo | Her Obbem
HTeKH (5,5 yroTpetIsiH MACHYIO 3emiie Ha Mo3ra
MJIH JleT) TTHILLY; TIOTb30BANIMCE NAN- | JABYX HOrax 500-
KaMH, KAMHAMHM, KOCTAMH 600 e’
HHBOTHBIX JUIA 3aIHTEL H
Hanajenus; pocr 120-140
cM, Bec20-40 kr
Yenopek Opun 13 BuaOB aBcTpano- | - Ha msyx HeT Obbem
yMenblii MUTEKOR; NepBEie npobnec- HOrax, moara 585
(2,6 M KH CO3HAHMA: MEPEXOA OT | HAKIOHAACKH o™’
Jer) MCII0JIL30BAHUSA MPEIMETOB BHEpes
B Ka4eCTBE OpYAHi Tpyda K
HX H3rOTOBJIICHHIO
IMurexan- | Poct okono 170 cm; gepen- Ha nByx Ymen Ob6sem
1pom (0,5 | mHas kopoOka Gonee Hu3Kas, Horax, N0J1b30 Mo3ra
MJIH JIeT) | YeM Y COBPEMEHHOIr0 Yeso- clierka BaTHCA 900-
Beka, 6e3 nonboponounoro | Haknouascs | orem | 1100cm’,
BBICTYIIA, THUEBAS YACThb BREpen H3nasan
Gonsle Mo3rosoi HEYIEHO-
pasaens-
HBIE 3BY-
KH_
rHanbl

http?//
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Heanpepraneu | Poct 155-158 cM, kopena- | Ha aByx | B ne- Obrem
(250 Thic. NeT) | crTble; HU3KHH CKOLIEHHBIH | Horax, uiepe mo3ra
1106 ¢ CHABHOPA3BHTHIMH He- NOCTO- | MOYTH Kak
HanbpOBHBIMH IYraMH H | CKOJIBKO | AHHO | Y coBpe-
cnabopa3euteiM noa6opo- | COrHYB- | MOAAEP | MEHHOTO
JIOYHBIM BBICTYNOM; KH/IM B |  WIHCh | XKMBal- | YenoBEKa,
neuiepax cs HO M3BH-
OrOHb JHH
MEHBILE;
nmMenach
3ayaToy-
Has pelb
Kpomansonen | Poct 10180 cm; Boicokuii | [Mpamaa | Ymeno |  O6bem
(50 Teic. ner) | npamoii 106, HET HaAMNA3- | NOXOAKA | NONb- | Yepena Ao
HHYHOTO BAJIHKA, Pa3BHT sosa- | 1600 cm’;
noabopoo4Hblit BLICTY JIKCh XOpoLo
OrHeM | pasBuTa
uneHopas-
AenbHas
peus
HanpasJieHHsi 9BOJIIOLHH YeJIOBEKA
1. Bo3HMKHOBEHHE NPAMOXOMKACHHA.
2. PopmMHpOBaHHE PYKH KaK OpraHa Tpyja.
3. OGneruyeHue YeNMOCTHOIO aNNapara B CBA3H C HCNOJb-
30BaHHEM OrHA. ' :
4. Ysenuuenue ob6bemMa roloBHONO MO3ra B CBSi3H C pas-
BUTHEM MBILIIEHHS, CO3HAHHS, PEUH.
S. PaszsuTne o6uecTBEHHBIX OTHOLIEHMIA,
YeJsioBeueckue pachbl
Esponeouanasn Mourosouanan Herpouanan
Hacenenue Esponsi, nacenenne LlentpansHoii | wacenenne Llentpans-
Kmnoit Asnu u Cepep- | ¢ Bocrouno#t Asun, Mu- | Hoit n KOkno# Adpu-

HOM AhpHKH

nouesun, Cubupu

KM, ABCTpanHu

= Y3KOE JIHLO;

= CHJIBHO BBICTY-
NalLHH HoC;

- MATKHE BOJIOCHI;

- CBETNbIH WM
CMYTJIbIH LBET
KOMH;

- 1y0sl 00BINHO
TOHKHE;

- CHJIBHO pacTyiue
fopozaa H ycsl

- YIUIOLEHHOE, LIHPOKOE
JIHLO;

- YIIOUIEHHBIH HOC;

- JKeCTKHe, npAMsle,

JIHLO Y3KOE H HH3-
Koe;

HIHPOKHUil HOC;

KypuaBble YepHble

TeMHBIE BOJIOCHI; BOJIOCHI;
- KOJa TeMHa#, C )KeNTo- | - TeMHas KOka;
BaThIM OTTEHKOM; - HIHPOKO OTKPBITHIE
- T71a3a y3KHe; KapHe riasa;
- CHJIBHO BbICTYnNaioumue | - ry0bl TONCThIE;
CKYJIbI; " | - Gopona u ycbl pactyT
- Gopoaa W ychl pactyT * cnabo

cnaboy

p://lvk.com/ege

100bal

OV



OcnoBb1 3K010THH
(OKon0rHa — HayKa, H3y4aloluas B3aMMOOTHOIICHUA OPraHU3MOB
mexay coboif u co cpenoi obuTanu:)

‘Hcnone3osanue
IKOJIOTHYECKHX 3HAHMIA

Ilpu co3nanuu
HOBBIX TPOH3-
BoacTs (6e3oT-
XOMHbIX HIIH
MAaNOOTXOAHBIX )

Oxpana npu-
. polsl

(coznanme 3a-

MOBEJIHHKOB H

" B cenbckoM xo- TeoperHyeckas
aaiicTBe 6asa nns pa3-
(bnonoruueckue JIHYHBIX OTpac-
mMeToasl 6opulsl ¢ neit HapoaHOro
BPEJIUTENIAMH) x037iicTBa

T.0.)

Ikonornyeckne GakTopnl
(KOMMOHEHTBI NPHPOAHOM CPE/bl, BAHAKIIHNE HA COCTOAHME M CBONCTBA OpraHu3Ma)

I'pynna Onpepenenune Ilpumep
tdakTopoB
Abuortnueckne | PakTophl HEXHBOH NpHpo- | CseT, BIAKHOCTH, TEMNEPa-
bl Typa. CocraB BOAHO#, BO3-
NyIIHOH M NOYBEHHOH cpe-
bl
Buotnueckue DakTophl MHBOH NpUpoasl | B3aMMOOTHOMEHHS MEK LY
0cobAMH B NOMYJISALMH, Me-
SKAY MONYAALMAMH
AHTponoreHHbe Bes pasiooOpasnas nes- | BripyOka necos, ocyuienue
TENILHOCTb YeJI0BeKa, KOTO- Bosor
past IPHBOZANT K H3IMEHEHHIO
TPHPOJIBI
JeicrBue abuoTnueckux paxkropos
Dakrop JleiicTBHe HA pacTeHHs JleiicTBHE HA KHBOTHBIX
Ceer H3meHeHHe CKOPOCTH pPOCTa H Hacrynnenune nepuona pas-

passuTHA

MHOKEHHSA WIH [OArOTOBKH K
niepeneTy y nTHil

Temneparypa | Hauano coxogpmxenus; usme- | Hacrymienue nepuopa crisuxu
HEHHE CKOPOCTH NPOPACTAHMUSA
ceMsAH
Bnaxnocts Jlucronaj; sanacaHue BObl Jletnsas cusuka (y 3KBaTopH-

HIIH BHIOHU3IMEHEHHE JINCTRER B
KOJIHYKH (ITPH NOCTOAHHOM

JeHCTBHH) L

AIBHBIX JKHBOTHBIX); PHITHE
HOP HJIH AKTHBHBIH MOHCK BO-

http://vK.

com/ege
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THnbI 3K0JJOrHYecKUX B3aMMOAEICTBHI

Baaumuo- Moaesno- Tlonesno-Bpeannie | Bsanmuo-
noJie3HEIe HellTpaILHEIE Bpe/iHbIe
INapazurnzmM,
Cum6H03 Kommencannsm XHIHHYECTBO KoHky peHIps
-  NUINAHHUKY, |  [MEeHBI U NBBBI - rpub- Camipl B
- pak- TPYTOBHK IIEPHOL
OTIIENBHUK (napasnr); PasMHOMKe-
W aKTHHHA - PBICh (XHII- HH
HHK) W 3as1]
JeiicTBue aHTpONoOreHHbIx pakTopos
JesiTesibHOCTD HocaeacrBusi
Becnioko#cTBO (1IyM, X0 AeHHE 110 Hamenenune nosegerus ocobeit 1 ux
necy) COCTOSHHS
BritanTeiBanne YIUIoTHEeHHE TIOYUBLI, HApYIIEHUE ee
aspaiuy, THOeIb MOYBEHHBIX U JpY-
IHX CBA3AHHBIX ¢ HUIMM OPTaHH3MOB
BripyOka Hamenenune MUKpOKINMATa, Hapye-
HHE DKOCHCTEMBIL
Paccenenne IloaBienne MONyNAILHH HOBOI'O BH/A B
cooluiecTne, HapylIeHHe yCTOHIHBO-
CTH CHCTEMBI
3arpasnenne HameHenne XUMHYIECKOTO U (przuUe-
CKOTO COCTOSAHHA Cpejibl oOUTaHuIg
Ypbanuzanms H3meHerue npHpoHEIX Janmadron

IKONOrHYecKasi XapaKTePUCTHKA NONYJISLIHA

Tlomy msttust
YUnceHHOCTD IInoTHOCTE Cocras Apeai
BoapacTHoit [TonoBoit

http://vk.com/ege100ballov




Buoreouenos ke
[0 yeToiuHBasl 9K0JIOrHYecKas cHCTeMa, TJie OpraHMHeckHe KOMITOHEHTHI Hepas-
PhIBHO CBS3aHBI ¢ HEOPrAHMMECKMMH — 1TO4BOM, Bilaroi, atMocdepoit)

Crpykrypa OnoreoneHosa
[Tpoy1eHTs! — Mpou3- KomcyMeHTHI — OTpeGHTETH
BOJWUTENIH OPraHHYECKO- ¥ OpraHHyYecKoro BEmecTsa
r'o BellecTsa ( pacTeHHs ) (3KMBOTHBIE)

PetyLieHTEI ~ pa3pynHTeIM OpraHi-
YECKOr'o BelllecTBa (TpHOHBI, MHKPO-
ODraHMU3MBI)

IIvueBbie LEnu u ceTH
( MOKA3LIBAIOT IIEPEXO/] BEILECTBA H SHEPrHH OT OJHUX OPraHHU3MOB K JIPYIHM)
Immesas uenb NPECHOro BO0EMa

pacTeHus »
pacTutensHeiii onag

HaCceKoMblie

nayxoobpasnsie

|
|
|

i

Ul

3

npocreiwne

|
2
B
|
|

LR
Ill”l
|
|

K

|
]
Ll

I paBnio SKOJAOTHYECKOil MUPaAMIILI

Tonpko 4acT SHEPrUH, NOCTYIHMBIIEH Ha OIpe/ie/IeHHBIH
YPOBeHb 5KOCHCTEMBI, IiepeiaeTcs opraHH3MaM, Ha-

http://VKk.com/ege100ballov




CBoiicTBa DKOCHCTEM

CBoiicTBa 3KOCHCTEM

YcTonuHBOCTE Camoperynsuus
- CNOCOOHOCTE BLIACPKHBATD - CrOCOOHOCTD NOUIEPIKMBATH
M3MEHEHMS, CO3/1aBaeMble ONpeICNICHHYI0 YHCIEHHOCTD
BHELIHUMH BO3AEHCTBHAMH ocobeit momyJsuuit B c000-
ILIECTBE

Craanu 3acejieHnsi HOBBIX IPOCTPAHCTB

BeiBerpuBanue ropHbeIX NOpox

'

Paspyiense ropasix ropoJ JHilaiHuKaMH, Hakoruie-
HHE OPraHMYECKUX U MHHEPAJIbHBIX BEILECTB

'

[TosBiieHHE TPaBAHUCTBIX PACTEHHH

'

[TosiBlieHHE KYCTapHHKOB, CKpPEILICHHE
MOYBbI KOPHAMH

‘

IMossnenue OEPEBLEB

I

‘-DOpMHpOBaHHC KOMIUJIEKCA BHIIOB, XapaKTEPHLIX I
JaHHOTI'O THIId YIKOCHCTEM

!

[TosiBNeHHE B IKOCHCTEME YCTOHUUBOCTH
Y CaMOperyJIALuH

htfp:/Ivk.com/ege100ballov




Cpasnenue 6HOreoneHo3a u arpoueHo3a

Buoreouenos Arpouesos
VYeroitanBas npupoaHas skocHeTema, | HeKyccTBeHHO CO3laHHBI YETOBEKOM
COCTOALLIaA M3 CBOEro KOMIJIEKCA GHOTQOI.IEHD‘!

BHIIOB

1.
MBI)
2,

IMornomaT CONHEYHYIO SHEPTHIO (OTKPBITHIE CHCTE-

CocToAT U3 NPOAYUCHTOB, KOHCYMEHTOB H PEAYLICHTOB,

BHYTPH HHX CYHIECTBYIOT 1I€MH NUTAHUA H AeHCTBYeT
NPaBWIIO SKONOTHYECKOH MUPaMHIbI

. BHyTpH HuX JeficTBYIOT Bee (pakTOphl IBOIONMM (Ha-

CNIEACTBEHHAA H3MEHMHBOCTS, GoprOa 3a cylecTBOBa-
HHE, ECTECTBEHHBIN 0TOOP)

Crnoxusiuuiics ecrecTBeHHEIM 06pa-
30M BHAOBO# COCTAB OPraHH3MOB;
YUCJIEHHOCTS Pa3THYHBIX BUAOB cha-
JIaHCHpOBaHa

Hckycerenno nopobpantsiit HaGop
CEIIbCKOXO03AHCTBEHHBIX KYJIbTYD;
npeobnanaer YMCNEHHOCTE OAHOTO —
JBYX BHOB

Pasnoobpa3nsii BHAOBOI cocTas, MH-
NIEBBIC LHENMH NJTHHHBIE

BuoBoii coctaB ckynHbli, NMHLIEBbIE
LEMH KOPOTKHE

YceroiiunBas cucTeMa

CHerema HeycToiumsa, 6e3 nomoum
YeNOBEKa HE CYIIECTBYET

Opra}mqecxue BeUIeCTBa OCTAKOTCA
BHYTPH CHCTEMbl

OprasuveckHe BEIECTRa YIANAIOTCS
H3 CHCTEMBI YeJIOBEKOM

AKTHBHO JIeHCTBYIOT aKTOpbI 3BO-
JIOLHMH

JeiicTBre GaKTOPOB 3BOIOLHH OC-

nabneHo yenoBekom

OcHoBbl yuenusi o 6uocdepe

I'panuusl 6uochepsi
r Crparocdepa
" ™ Atmocdepa i
g Tponocdepa
¢
. Buocdepa
P * I'mapocdepa } - 06os10uKa 3emin, Ha-
bI CEJICHHaA KHBLIMH op-
raHu3MaMH
3 OcanouHble no-
» " Jlurocdepa !
" BasaneToBbiH
g [ 10|

http://vk.com
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Cocras 6uocdepni

; Buochepa
.//' l
XKusoe BeniecTso KOCHOE Buoxkocnoe
- COBOKYITHOCTb BEUICCTBO BELIECTBO
BCEX JKHMBBIX - BEIIECTBA HEXH- - IPOAYKT nepepa-
OpraHu3MoB BOH npHpoasl 60TKH KOCHOTO
TIaHETHI BEIIECTBA KHBBIMH
opraim3Mamu

CroiicTBa XKHBOI'0 BellleCcTBA

o e

CriocoGHOCTE K CaMOBOCTIPOH3- OO0MeH BeLIECTB ¢ OKpYykKalomei
BEJICHHIO cpenoi

DYHKUNN KHBOIO BEIIECTBA
P el | Pt

TazoBas OxueanTeNBHO- Konuenrpaunontas
BH,I[&.IIBHH& H norao- B Has - HAKOIUIEHHE Opra-
HICHHE OpraHH3MaMH = OKHCJIEHHC H BOCCTAHOB- HH3MaMH onpeaec-

ras’os, NoAACpHKaHue ra- JIEHHE BEILECTE C MOMO- JICHHBIX BELIECTB
30B0r0 Oasanca arMo- LIBK OPraHH3IMOB
chepsl

Pacnpenenenne 6HOMACCHI 110 OBEPXHOCTH CYLIH

Onomacca Bo3pacraer, JKBaTop
[ KOJIMHeCTBO BUIOB yBEIIHIMBACTCH, 1

TUIOTHOCTE #H3HH BO3pacTacT

[Momoc

http://vk.com/ege 100ballov



['pynnbi OPraHu3MoB B OKeane

I'pynnbi opraHH3MOB B OKeaHe

InaHkTOH Hekron Bentoc
- opraHu3msl, o6u- - OpraHu3Mel, obHTaKoLIHe - IPHAOHHBIE Opra-
TAIOUIHE B BEPXHHX B TOJILIE BOJILI HH3MBI
CNOAX OKEaHAa

Kpyrosopor BemecrtB 1 uepruu B 6uocdepe

DHeprus
Connua OpraHuyeckue
/EW XKXHUBOTHBIE
PACTEHHA Opranngeckue Oprannveckue
\ BELIECTBA BelliecTsa
BAKTEPHH,
'PUBKI
Heopranndeckune
BElIECTBA

Kpyrosopor Kucjiopoaa

Kucnopon B atMocepe,

Mno4se, Bojie \

Jbixanne opraHu3MoB

Yrnexkucneli ras B aTMo- /

cipepe, nouBe, BOAE

DoTOCHHTES JEICHBIX
pacreHuni

http://vk.com/ege100ballov



Kpyrosopor azora

Buonorunueckas dukca-
uus (K1yOeHbKOBBIE,
a30TQUKCHpPYIOLIHE
GaxTepun)
Amo:?;pumﬁ : , ' Opranuyeckue co-
; CAMHEHHA a30Ta
Bakrepuu- /
JIEHHTPHPHKATOPB AMmMounpHUHPYIO-
mHe GaKrepuu

\ s

Hutpuduunpyro- |, AMMHaK
SREIpAN ue GakrepHu
Cunres Genkos
Crok
B OpraHuiMax

B NO/I3€M-
HBIE BOJIBI,
BOJIOEMBI

Iposatouus Guochepsi

1. TlepBuuHblil OKeaH — pacTBOP HEOPraHWYECKUX (conu, yr-
NeKHCITBIif ra3, aMMHAK) H OPraHHYECKHX BELECTB. ATMO-
‘cthepa COCTOMT B OCHOBHOM H3 YTJIEKHCIIOTO ra3a, MeTaHa,
ammuaka u T.J1. [losBineHne Ku3HM.

2. YcnoxHeHHe W pasBHTHE XKHBBIX OPraHnu3MOB, (OpMHpO-
BAHMUE SKOCUCTEM M INI06ANBHOM IKOCHCTEMBI — 6HOCHEPDI.
[NosBrienue Yenosexa.

3. Hoocdepa — ynpasnsemas yenoBekoM GHocdepa, Koraa

yesnoBek npeobpasyer 6uocdepy, He paspywas ee (3ra cra-
JIMs elle He HACTYMHIIA).

http://vk.com/ege100ballov



Bosneiicreue yesoBexa na 6uocdepy

S\

OrpuuareiabHoe IoaoxuTebLHOE
1. HepaumoHansHOE HCOB30- 1. Co3snanue 3arnoBeHHKOB, 3a-
BaHHE NPHPOAHBIX PECYPCOB. Ka3HHKOB, HALIMOHANIBHBIX Nap-
2. 3arps3HeHHE OKpYKalouiei - KOB.
cpe/ibl TPOMBIIUICHHBIMH H 2. JlecopassejeHue.

OBITOBLIMH OTXOJIAMH.
3. 3arpa3HEHHE MOYBEI, BOABI,
arMocgepsb!.
4. HenpaeunpHOE HCTIONB30Ba-~
HHE SAI0XHMHKATOB.
PaspyiueHune 5k0CHCTEM.
ITpamoe ucTpebnenne 6uono-
rHYecKHX BHJIOB,

Buas! 3arpsasnenuii okpyxalomei cpeabl

PR

1. Xumuueckoe 3arpa3HeHye (HeOpraHHYeCKHMH HITH OpraHuye-
CKHMH BEILIECTBAMH)

Buonornueckoe (MHKpOOpraHH3MaMH)

Paguaunontoe

IlIymoBoe

Tennoroe

0,

Mepsi1 o oxpane npupoab!

DopMHpPOBaHHE IKOJIOTHYECKOTO CO3HAHUS Y Hacesne-
HHS

Beinonuenne «3akona 06 oxpaHe OKpyKaloueH cpe-
ABDY ‘

CoBepuieHCTBOBAHHE TEXHOJNIOTHYECKHX MPOLECCOB |

ConepleHCTBOBAHHE METOMI0B CEJIbCKOXO3SHCTBEHHOTO
NPOH3BOACTBA

Bopsba ¢ aposueii nous

Co31anne cHCTeMEBI 3allOBEIHHKOB

http://vk.com/ege100ballov
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