UHTE/UIeKTYaIbHASA MI'Pa
«Hayka 1J1 yCTOMYMBOI0 Oyayuiero»







BEPUTE JIU Bbl , UTO...

® TEPMHH «3KOJOTH» BBEI
Iekkeuan?

* JKOJIOTMYECKHU YuCcTasd Oymara
CIeJAHA U3 IKOJOTMYEeCKH
YHCTOM JAPeBeCHHDbI?

* (hiryopecueHTHAsA JIaMIIa
MOIITHOCTRLIO 18 BaTT Haer
CTOJILKO K€ CBeTa, KaK H JaMIia
HAKAJUBAHHUS MOIIHOCTLIO 79
BarTT?




BEPUTE JIU Bbl , UTO...

* oTonmepuoaU3M — peaKkiu s
OPraHM3MoOB HA OYIYIIHOCThH?

* IKOCHCTEMA TYHAPHI JIETKO
BOCCTAHABJIMBAETCS MOCJIE
AHTPOINOTeHHOT0 BO3AelCTBHSA?

* HAPYIIEHHUS DKOCHCTEM MOKET
NPOMCXOANTH TOJLKO M3-32
NesiTeJIbHOCTH YesioBexka?




BEPUTE JIU Bbl , UTO...

* 3TAHOJI ABJACTCHA OAHUM
BAXKHEUIIUX (PAKTOPOB,

COKPAIIAIIINX KU3Hb poccnfa
@

* NPOAYKTHUBHOCTH arpomeHo3a
0oJibIlIE, YeM MPOAYKTUBHOCTD
IKOCHCTEM ?

° CHHAHTPOIHbIE BHJBI — 3TO
BHU/IbI, BCEIA KUBYIIHE PATOM C
yeJIoOBeKOM?




BEPUTE JIU Bbl , UTO...

® [IPH OTCYTCTBUM OHOIO
IKOJIOTHYECKOr0 (haKkTOpa OH
MOKeT ObITh 3aMeHEH zlpyruM?Q

* MACTOMIIHDbIC Henu OTJINYAITCA
00J1ee MOJIHBIM HUCII0JIb30BaHUEM
UCXOAHbIX BelecTrB?

* yucToTa o3epa baikaJ
onpeaeasiercss OAHUM BUAOM
pavuKoB?




BEPUTE JIU Bbl , UTO...

e IETPUT B IITYOOKHX BOJ0eMAax He
ycreBaeT 0cecTh Ha JTHO U B
TOJIIE BOABI MOIJIOIIAETCS
oakTepusaMu?

* Telible BOABI ¢ JICHUHIrpajacKou
ADC 0,1arOTBOPHO BJIMAKOT HA
JKU3HL oourtaresieid OuUHCKOro
3ajuBa’

* JKOCHUTH — HJIeaIbHbIE TOPOAA €CTh
He ToJbkO B CIIIA, AHIIIMM, HO U
B Poccun?







Bomnpoc 1

1.9T10 TO, 4TO OMpeaeasieT IJIOAOPOANE MMOYBBI.

2.HecMoTps Ha UX OrPOMHYI0 padOTy, MbI MX
HEe BUIMM.

3.AIMeHHO OHH MPOBOAST MUHEPATUZALUIO
OPraHMYeCcKOro BemecTna.




PeflyueHThl (reducentis -
BO3BpalLaloLLnN) —

paspyLuTeny (AecTpykTopbi)
OpraHnYecKoro BeLleCTBa.

K HUm oTHOCST GaKTepun
rpubbl.




Bonpoc 2

1.9T0 TO, YTO HYKHO 3JILIM JIBOPOBbLIM
codakam.

2.0HH Yy HUX MOT'YT ObITh KOPOTKMMH H
NJIMHHBIMM.

3.A BOT B IPHUPOJE OHM BCEraa KOPOTKHE.




norpeOuTe

BTOpOro’
nopaaxa

3men

3any
Tpe6urenu
nepeoro
nopraxa
Mbuub




Bomnpoc 3
1.Y HuUX Takas 'Ke CTPYKTYpa, KaK y IKOCHUCTEM.

2.Ho KpyroBopor HemnoJiHbIil.

3.3aT0 MX OTJIMYAaeT BHICOKAA MPOAYKTHBHOCTD.
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Bonpoc 4

1.9T0T Mpoiecc MpoOMCXOAUT JABHO.

2.baarogaps eMy BelecTBa UCIOJIb3YIOTCS
MHOTIOKPATHO.

3.AMEeHHO 0T Hero 3aBHCHUT YCTOMYHUBOCTD
IKOCUCTEM.







Bompoc 5

1.MMeHHO K 3TOMY CTPEeMUTCH JIH00ast
IKOCHUCTEMA.

2. Onpenensiercsi 3T0 CBOMCTBO HE TOJbKO
MHOIroo0pa3suemM BH/IO0B.

3. Ho ¥ mOJIHOTOI KPYroBopoTa BellecTB.
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Bonpocel K KpoccBOpAay:

1.0Opranusmsl, ;KUBYIIME B TOJIIIE BOAbl, 00Pa3yIoT.

2.A 3TH COYETAIOT NPU3HAKH CPa3y JABYX HAPCTB.

3.Peakuusi oprann3sMoB Ha Oynyuiue u3MeHEHHsI OKPY Kalolel cpeabl.
4. K HUM OTHOCHTCH JIMIIb MAJIasi YacTh OaKTepuii.

5.01HM CO31a10T, 4 ITH MOTPEOJISIOT.

6.0Opranusm, NOKa3pIBAIOIIUI COCTOSIHME OKPY:KaIolleil cpebl.
7.Camble 0J1aronpusiTHbIe YCJIOBUA JJIsI OPraHU3Ma.

8.1 3e0pbl, M aHTWJIONBI, M 3alIbI — 3T0... UMM ABJSIIOTCS B
OCHOBHOM PACTEHHUSA U TOJbKO HEKOTOPbIe DaKTEpPUH.

9.Buabl AKMBOTHBIX, MPEKPACHO YKUBAKOIIHECH PSAOM C YeJIOBEKOM.
10.Cucrema ¢ o4eHb BBICOKOI NMPOAYKTHBHOCTBIO.

11.0OTHOIIEHUS NJIANIOYHBIX TPUOOB U JIePeBbEB. 12.
OTMepiIve OpraHu3mMsbl 00pPa3yroT.

13.IlepensieTeHue MuIIeBbIX LiemNeil o0pa3yeT NMUILEBYIO.
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JlaJblie, JaJjblie, Jajablie...”




1 Bapuanr

1.2Ku3Hb KIIeTKH OT ee 00pa3oBaHus 10 CICAYIOIIEro ACICHUS

2. IlpssmMoe aeneHue KIETKH, WA

3.XpOMOCOMBI CITUPAIUIYIOTCSI U YKOPAUYUBAIOTCS B
4.DopMUPOBAHNE HUTEW BEPETEHA JCIICHUS 3aBEPIIAECTCS B
5.XpoMaruibl pacxoisiTCA K MOJIK0CcaM KJIETKHU B

6.511po U AAPBILIKO 00pa3yroTCs B

/.POCT OpraHu3MOB MPOUCXOAUT 32 CUET

8.YMeHblIlIeHrEe YiCciIa XPOMOCOM K KJIETKaX MPOUCXOAUT B PE3YNIbTATE
9.HoBble KOMOMHAIIMY T€HOB B XpOMOCOMAaX MPOUCXOAT 32 CUET
10.B anadaze 1 k nomarocaMm pacxoasTcs

11.KnoHbl 00pa3yroTcs B pe3yJsibrare

12.Menkue ramionaHble KIETKH, MOKPHITHIE INIOTHOW 000JI0UKOM
13.PazMHOXeHUE C TOMOIIBI0 KOPHEN HA3bIBACTCSA

14.B ocHOBe parmeHTalIN JTEKUT

15.PazmHoxxeHue, o0ecreurBaroiiee nepeKOMOMHAIIMIO POJIUTENBCKUX MPU3HAKOB,
Ha3bIBACTCS

16.Cnusinue siaep MoJaOBbIX KJIETOK

1'7.Pa3zButne 6€3 OMI010TBOPEHUS
18.ITocne onmnoa0TBOpEHU HAYMHAETCS
19.01HOCHOMHBIN 3apOABIIII




2 BapuMaHT

1.IloAroTOBKA KJIETKHU K JCIEHUIO

2. HenpsiMmoe aeneHue KIETKU

3. ApbIlKo U siiepHas MeMOpaHa PacTBOPSIOTCS B

4. XpoMOCOMBI pacmojiaratoTcs B MIOCKOCTH IKBATOPa B

5.Hutu BepeTeHa JeJICHNUs COKPAIIIAIOTCS B

6./leneHne NUTOIIa3Mbl 3aBEPIIACTCS B

'/ .BoccTaHOBIIEHUE MOBPEKACHHBIX WM YTPAYEHHBIX YacTeU Tena
8.COnmxeHne roMoJIOrMYHBIX XpOMOCOM B M€i103€

9.B metadaze 1 meiio3a Ha SKBaTOpe KJIETKH pacIioigaratoTcs
10.B aHadaze 2 k nmosrocaMm pacxoasTcs

11.0nHOKIETOUHBIE KUBOTHBIE PA3MHOKAIOTCS

12.TTogBu>xHBIE CITOPHI HA3BIBAIOTCS

13.Pa3nenenue oprann3Ma Ha HECKOJIBKO YacTEl C MOCIEAYIOIEeH pereHepanueit

14.Pa3MHOXKEHHE ¢ TIOMOIIBIO CTEOJIEH U JTUCThEB HA3bIBACTCS
15.Menkue noaBMKHBIE TOJIOBBIE KISTKH HA3bIBAIOTCS
16.0Opranusm ,00pa3yronuii My>KCKHU€ U )KEHCKHUE TaMeThl
17.9MOproHaIbHOE pa3BUTHE HAYMHAECTCS C

18.KpoBb 1 opranbl KpOBETBOPEHUSI O0OPa3ylOTCs U3
19.J1ByCOMHBIN 3apObIII

e Y ath o Y. o




3 BApHAHT

1.aTepdaza u MUTO3 COCTABISIOT BMECTE

2.IlepBoe neneHue mero3a Ha3bIBACTCS

3.1leHTproin JBHXKYTCS K MOJIIOCAaM BO BpEMsi

4.Camas kopoTtkas (paza muTOo3a

5.Jlecniupanuzanus XpoMOCOM ITPOUCXOJUT B

6.B pesynpTare MuTO3a 00pa3yroTCs KIETKH ¢ HAOOPOM XpOMOCOM
' .IlepekpecT rOMOJIOTUYHBIX XPOMOCOM

8.EcTb nu uHTEpdaza nepen BTOPHIM JACICHUEM Meiio3a
9.I11poucxonut nu cunte3 JJHK B unrepdaze 2

10.B tenodaze 1 meiio3za oOpa3yroTcs KJIETKH ¢ HAOOPOM XpOMOCOM
11.I1TarmtopOTHUKHA U MXHU PA3MHOXKAKOTCS

12.Pa3MHOXeHHE C TOMONIBIO MPUBUBKUA OTHOCST K

13.T'unpel, KOpauibl pa3MHOKAIOTCS

14.KpynHbie HENMOJBUKHBIE TTOJOBBIE KJIETKH

15.Pa3MHOXkeHNE, KOMUPYIOIIEE POAUTENbCKUE TPU3HAKKU 0€3 N3MEHEHUI
16.0OHTOreHe3 nenuTcs Ha

17.MunuBuIyanbHOE pa3BUTUE OPraHU3MOB

18.Mopyna obpasyercst B pe3yibrare

19.Tpetuit 3apoabIIEBbIN JIMCTOK







BOITPOC O TOM, YTO JIBA B O/IHOM.

ITOT NPEKPACHBIN IOHOIIA ObLI CbIHOM Oora I'epmeca u
OorvHu Kpacotbl Appoautbl. Hum@pa ncroununka
CajMaHuIa He HALILJIA Y HEr0 OTBETHOM JIIOOBU H 110 ee
’KEJIAHMIO BOBpeMs KylaHusi 0Orv COeTMHUJIU UX B OIHO
cyurecrBo. Kak ke 3Bajid CbIHA M3BECTHBIX I'PEeYeCKUX
ooros?

OTBET‘




I'epmadpoaurt




BOITPOC O TOM, YTO JABA B OAHOM.

ITOT NMPOLECC MPOUCXOAUT Y PACTEHUM, IPUYEM TOJIbKO Y
HauOoJ1ee BLICOKOOPraHu3oBaHHbIX. IIpu 3TOM
COCIMHAKTCA Be NMapbl KJIECTOK, B pe3yJjbTrare 4ero
o0pa3yercsi He TOJbKO 3apoAbIlll, HO M TO, YeM OH OyaeT
MATATHLCH NMepPBOe BpeMs NMPU MPOPACTAHUU CEMSH.
OTKPBLIM 3TOT NMPOLECC PYCCKHE YUYEHBbIE — OTell U ChIH
HaBamuHeblI.

o




JIBOKMHOE OIJIOAOTBOPEHHUE

Peiasye

B neinsyeBom
3epHe-NbIAUHKE
Haxodamcs 068a
nepmusi u ewe
00HO sAdpo.

b

[ToineyeBoe zepHoO
[TerneyeBas mpybka

Cmonbux

Cemsazaqyamox

SapodsrnueBoid
Me W oK

3aBs36




BOITPOC O TOM, UTO JIBA B OJTHOM.

BbI 3HaeTe, 4TO CylIecTBYET ABe (GOpPMbI PA3MHOKEHUA —
I0JIOBOE M 0ecrosioe. Y KaIA0ro U3 HUX eCTh CBOM
npeumymiecrsa. MMeHHO 3T0M rpynme >KUBbIX OPraHUu3MOB
yAAJI0Ch NIPUOOPECTH B MpoLecce 3BOJIIOINN OPraH,
o0pa3youmuii 1 Cnopbl, 1 rameTbl. Kakou ke opran
pacTeHHi MOKeT 00pa30BLIBATH M CIIOPbI, H TAMEThI?

o




IlBeTOK




BOITPOC O TOM, YTO JABA B OAHOM.

ITH MOPCKHE OPraHU3Mbl 3HAKOMBbI BceM. OT Apyrux
OPraHu3MoOB OHM OTJIHYAKTCH TEM, YTO Y HUX NPOUCXOAUT
CMEHA MOKOJEHUM: MOJIOBOI0, KOIJIa 00pPa3yroTcsl raMeThbl U
0ecIo/10ro, KOraa y OpraHu3Ma nmpoucxoJuT NoYKOBaHHe.
OaHM U3 caMbIX M3BECTHBIX MOI'YT OBITh ONACHBI J1JIsI
YeJIOBEKA, JApPyrue OYeHb KPAaCUBbI U KYCOUEK KOJOHM ITHX
OPraHU3MOB — KECJIAHHBIA CYBEHUP 1A TYpUCTOB. KTO XKe
3TH OPraHu3MblI?

o




Meny3bl, KOpaJlJibl




BOITPOC O TOM, YTO JBA B OJHOM.

HNMeHHO 1po 3TO ecTh 3arajaka — «/Ilpa nuBKa B 0J{THOM
0040HKe». A 0040HOK — HenpocToH. IToKpBIT 00010UK0M
U3 JIEITKOI'0 M TOHKOI0, HO OY€Hb NMPOYHOI0 MarepuaJa.
Co31aHue TaKOro MarepuaJjia — meura crpouresaei. Ho
caMoe IVIaBHOE€ B TOM, YTO B HEM 3aJ102K€Ha OCHOBA I
"KU3HU M CO3AAHbI YCJIOBHUSA AJI PA3BUTHUA KUBOro. Urto
’Ke ITO 32 00pa3oBaHHue U3BECTHOE BCeM?

o




Ao nTun




Cnacubo 3a urpy



