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n OCHOBHbIE CBOWCTBA XUBbIX OPTAHU3MOB

XuBas n HexuBas Npupoaa HaxoaaTCs _ Mo KakoMy NpU3HaKy MPUHATO
B TECHOW CBA3W APYT C pYyrom, CUNTaTb O6BHEKT XKMBbLIM?
NOJTOMY HECKOMBbKO TPYAHO BEIAENUTE & _ Moyemy pacTeHusi HasbIBAIOT

CBOWCTBA, NPUCYLLME UCKITHYNTENBHO
XKMBbIM OpraHu3Mam.

XUBbIMU?
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BbibepuTe yTBEpXKOEHME, KOTOPOE BEPHO OTpaxaeT nepuog ¢ 14-ro no 22-n oeHb
pas3BUTUS NTMYMHKN HACEKOMOrO:
A. B Havane nepuoga pasMepbl NMIMYNUHKN PE3KO YBENMMYMBAIOTCS, @ 3aTEM YBENUYEHME
NPOVCXOAUT NOCTEMNEHHO;
B. B TeyeHue Bcero neproga pocT yBENUYNBAETCS MNOCTENEHHO;
C.Paamepbl He M3MEHSOTCS;
D.B Havane nepvofa pasmepbl MUYMHKN PE3KO YBENUYMBAKOTCS, @ 3aTEM pOCT
npuocTaHaBnnBaeTcs

OCHOBHBIE CBONCTBA JKUBBIX CYIIECTB:

1. Ocobennocmu xumuueckozo cocmaea. B >XuBbIX OpraHu3Max U TejlaX HeXKH-
BOH MPHUPOJIBI COACPIKATCS OJIHU U T€ KE XUMHUUECKUE dJ1eMeHThl. OCHOBHBIMH 3JIe-
MEHTaMH, BXOJSAIIMMH B COCTAB BEIECTB B )KHUBBIX OPTaHU3MaX, SIBISIFOTCS KUCIIO-
PO/, YIIIepoI, a30T U BOJIOPO/I.

2. Oomen seuwecma u npespauienue Inepeun. OCHOBy 0OMeHa BEIECTB KUBBIX
OpPraHU3MOB COCTABIISIIOT TAKUE TPOIIECChI, KAK MUTAHUE, Ta3000MEH U BBIJICIICHUE.
Bo Bpemsi oOMeHa BelecTB B OpraHU3Me MPOHCXOJSAT MPOIECChl CUHTE3a Opra-
HUYECKUX BEIIECTB — dCCUMUNAYUSA U PacTiafia OPTAHMUECKHUX BEIIECTB — OUCCUMU-
ssiyust. OnpeiesiCHHAst 4aCTh SHEPTUH, BBIJCIIUBIIASCS B IIPOIECCE TUCCUMUIISIUH,
pacxojiyeTcs B MPOIeCcce aCCUMUIISITUHY.

O senava_

Mpepnonoxum, 4To ABaALaTb KOMOpaAckux XykoB B TedeHue 30 cyTok obbepatoT
4000 cM? nnCTbeB. 3a Nepuof CBOEro PasBUTUSA NUYMHKA CbeaaeT NpUBnnsnTensHO
50 cm? nuctbeB kaptodens. Moacumtante, Kakyl nrowaas NUCTbEB KapTodens
cbeaat 1000 kornopaackmx >XykoB. CKOMbKO FMYMHOK KOMOPaACKOro Kyka CMOryT
YHUUTOXWUTE TaKYHD #e NNolanb nMcTbes?

11



O ns oscymaennn

— Kakue cBolicTBa, NpucyLine XUBbIM cyLlecTBam, BO3MOXHO HabnogaTts B
HeXuBou npupoae?

3. Pazmnoscenue. HerpepbIBHOCTD JKU3HM Ha 3eMIie SBISIETCS PE3YJIbTATOM
CIIOCOOHOCTH JKMBBIX CYIIECTB K CAMOBOCIIPOM3BEICHHIO. BocmpousseeHre 1mo-
TOMCTBA, TOJJO0HOTO POAUTEITIO, BOZMOYKHO O1aroaps HacieaCTBeHHOCTH. Ho Tak
KaK OpPraHW3M TIOCTOSHHO TIOABEPracTCs BIMSHUIO OKPYXKAMOMICH Cpefpl, 3TO
CXOJICTBO HE SIBJISIETCS TOYHBIM, TO €CTh BOSHMKAET H3MEHYHUBOCTD.

4. Pocm u pazeumue. Poct — 3T0 yBeHUEHIE MAcChl U pa3MepoB oprannsmMa. B
MPOIIECCEe POCTA, COMPOBOKIAEMOTO PA3BUTHEM, Y OPraHU3MAa MOSIBIISIOTCSI HOBBIC
KauyeCTBEHHBIE H3MEHEHHS.

NED

PewwnTe 3agayvy. O6bIMHO Macca HOBOPOXOEHHOrO AeTeHbIla KaCrnuMNCKOro THMNEHs!
cocTaBnseT npubnuautensHo 4 kr. B nepuoa BckapMnunBaHWs MOJTOKOM €ro macca
exenHeBHO Bo3pacTtaeT Ha 0,5 kr. Nepuoa BckapmnmeaHusa anutes 30 gHen. Kakoa
OyneT macca Tena ToNeHeHKa No UCTeYEHNM 3TOro cpoka?

5. Meustcenue. OHUM U3 CBOWCTB JKMBOTO OpPraHU3MA SIBJISIETCS €r0 CIIOCO0-
HOCTb K JIBUKCHUIO, T.€. K IEPEMEIICHHUIO B IPOCTPaHCTBE. B KieTke M000ro %UBo-
ro OpraHu3Ma CyIIECTBYET JBUKEHHE LUTOIIa3Mbl. [laxe opraHu3Mbl, OpUKpEI-
JICHHBIE K KAKOMY-JIN0O CyOCTpaTy, ClioCOOHBI K HE3HAYUTEIIbHOMY TIEPEIBUKCHUIO.
VY JKHBBIX OPraHU3MOB HAOJFOAF0TCS AKTUBHBIC U TIACCUBHBIC JIBUKCHUS.

6. Paszopasicumocmp. SIBiseTcs OJHUM W3 OCHOBHBIX CBOMCTB »HBOI'O Opra-
HH3Ma, TIPOSIBIISISICH B OTBETHON PEaKIMU Ha ACHCTBUS ()aKTOPOB OKpYIKAromIeH cpe-
JAbI. HpI/IMCpaMI/I pasapakxuMoCTHU SABJIAKOTCA TaKUEC ABJICHUA, KaK IBUKCHUA ameOBbI
10 HAIIPaBJICHUIO K MNHIIC WJIN B O6paTHOM HaIpaBJICHUU OT KpUCTaJIJIMKa COJIH,
OTBETHBIC PEAKIINU PACTEHUI HA COTHEYHBIH CBET U BIaXKHOCTb.

7. Ilpucnocodnennocms K cpede ooumanus. B cBsizu ¢ 00pa3oM KU3HU TOSIB-
JISIFOTCS U3MEHEHHSI B CTPOCHHH, PYHKIMSIX M TIOBEICHHH opranu3ma. B pesyibrate
JKUBAsi CUCTEMa MPUCIIOCA0IMBACTCS K )KU3HEACATSIIBHOCTU B ONPEICIICHHBIX YCII0-
BUSIX CPEJIBI.

12
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8. Ocobennocmu ucmopuueckozo pazeumus. Ilpouiecc UCTOPUIECKOTO pas-
BUTHSI )KMBOU MPHUPOBI OT MPOCTOTO K CIOKHOMY HA3bIBACTCS 280IOYUECI.

MPUMEHEHME WU NMPOBEPKA MOJIYYEHHbIX 3HAHWIA

1. 3anoanute Tadauiy:

OCHOBHEBIE CBOMCTBA JKHUBBIX OpraHu3MoB Omnucanue

OCOOEHHOCTH XUMHUYECKOT'0 COCTaBa

OOMeH BEIIeCTB 1 TPEeBpAIICHIE YHEPTHI

IIpucmocobIeHHOCTE K cpeie 00nTaHUs

Oco0EHHOCTH HCTOPUYECKOTO Pa3BUTHSA

2. I[oxamnTe, 9TO 3aJaHHbBIH OPTraHU3M fABJIACTCH )KUBBIM, HCITOJIB3YH B Ka4eCTBE
JI0KA3aTeJIbCTBA €r0 OCHOBHbIE CBOHCTBA KAK KHBOI0:

KOpOBa, 1y0, siuiepuua, mieia, MyxoMop

3. YcTraHoBHTE COOTBETCTBHE MEXK/y CBOICTBAMM KMBBIX OPraHM3MOB H HX

XapaKTePUCTHKAMU:
CBolicTBa KHBBIX OPraHU3MOB Wx xapakrepucTika
1. OOMeH BemEecTs 1 A. OrTBeTHas peakiys Ha BO3JeiicTBHE
SHEpruu OKpY’KaroUei cpeabl
2. PazgpaxxumocTh B. CmocoOHOCTE YBEIHUMBATE Pa3MEPHI TeIa
3. JIBmwkeHue C. [Ipixanue, MUTaHHUE, BBIICICHUC
D. CrmocoOHOCTH YBETHYMBATD YHCIO 0COOCH
4. Pa3mMHOXCHHE
CBOETO BUjIa
5. Pocr E. IlepememnieHne B IpOCTPaHCTBE

13



a yPOBHVI OPIrAHU3ALUUUN XNBbIX OPTAHU3MOB

»KuBas npvpoaa CocTONT U3 PasnUYHbIX G1ONOTMHECKNX TN
CWCTEM — KINETKW, TKaHW 1 APYrX CUCTEM, TECHO CBA3AHHbIX ’ cnosa
APYr C ApYrom. TN CUCTEMbI Pa3NINYalOTCs Mexay cobon

pasmepamu, CTPYKTYPOW 1 APYrMU OCOBEHHOCTAMM. * GuoueHos

* 6uoccpepa
— W3 yero cocToAT TKaHM? ° nonynAauus
— Kakwe rpynnbl TKaHei UMEIOTCSA B OpraHu3mMe Yenoseka? * rucTonorus

— Kakue opraHbl 06pa3yoT 3Tu TKaHU?

NeAaTenbHOCTb .

OnpepenuTe, 4To n3obpaxeHo Ha pucyHkax A, B, C. OnnumTte ocobeHHOCTHU
U306paxeHHbIX HA PUCYHKax 0B bEKTOB.
A B C

~

—  YT0 OOMKHO ObITb BMECTO 3HaKa “Pno

—  Kak MOXXHO NpoAomKMUTb NPEaSIOKEHHYO CXEMY?
— Yt0 OoTOGpaxaeT aTa cxema?

W3yuenue )KMBBIX CYILECTB IPOBOJUTCS HA CIACAYIOIINX YPOBHIX OpraHU3alUu:

MoJiekyJasipHbIH ypOBeHb. BHE 3aBHCHMOCTH OT CIIO)KHOCTH
OpraHU3allK BCE KUBBIE CYIIECTBA COCTOST U3 OEIKOB, HYKJICH-
HOBBIX KHCJIOT, IOJIMCAaXapyu0B U APYrux Moiekynl. M3yuyenue
MHOTHX OMOJIOTHYECKUX MPOLECCOB, TAKUX KaK 0OMEH BEIIECTB,
nepeaya HAcleACTBEHHONW MHGOPMALUM W T.I., HAYUHACTCS
HMEHHO C MOJIEKYJIIPHOTO YpOBHA. XUMHUYECKHH COCTAB HKUBBIX
OpPraHM3MOB M XMMMYECKHX IPOLIECCOB, JIEXKAIIUX B OCHOBE UX
KU3HEJEATECIbHOCTH, U3y4aeT HayKa OUOXUMUAL.

Kulerounblii ypoBenb. Knerka siBisieTcsi HaUMEHbIIEH CTPYK-
TypHOH W (YHKIHOHAJIBHOW EJUHUIICH JKMBOTO OpraHMu3Ma.
CTpoeHHE KIIETKH, €€ XMMHYECKHH COCTaB, OCOOCHHOCTH ee
Pa3MHOKEHUS U Pa3BUTUS U3y4alOTCs HAYKOH yumonozuell.
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OpraHHO-TKaHEBbIil YPOBeHb. B MHOTOKICTOYHBIX OpraHmU3Max
COBOKYITHOCTb KJIETOK, CXOHBIX II0 IIPOMCXOKICHHIO, CTPOCHHUIO 1
BBITIONIHSAGMBIM  (DyHKIIMSIM, 00OpasyeT TkaHb. Ha ypoBHe TkaHM
OpraHu3Mbl HCCICAYIOTCS HayKoi eucmonocueti. OObEAUHSSCH,
TKaHH OOpa3ylOT OpraHbl, NMEIOIIUE ONPEACICHHBIC CTPOCHHUE M

(byHKIHN.

Opranu3MeHHblil ypoBeHb. CTpoeHHE OTHENBHBIX 0CO0EH, WX
JKU3HECATEIBHOCTD U T.I1. HCCIICAYIOTCS Ha YPOBHE OpraHu3Ma. DTH
HCCIIEZIOBAHMS OXBATHIBAIOT IIEPHOJ PAa3BUTHSA OT POXACHHS IO
CcMepTH 0co0u.

IMonys1s1OHHO-BHA0BOI ypPoBeHb. CTPYKTYpHO-(pYHKINOHAIb-
HOH eJMHUIICH 3TOr0 YPOBHS OpraHH3aLMU KHU3HH CIY)KUT BHJ
opranniMa. OcobH, OTHOCSIIHECS K OJHOMY BU/Ty U IIPO>KUBAIOIIINE
Ha VCTOPHYECKH CIIOKUBLICHCS OIPENEICHHON TeppUTOPHH,
00pa3ytoT momysimy. OTAeTbHBIe OMYISIN, 00pa3yIoIIie BHUI,
OOWTAIOT HAa OTHOCHUTENBHO H30JMPOBAHHBIX JpPYr OT Jpyra
TeppHUTOpHsIX. VIcTOpHUUECKHE TIPOLecChl Pa3BUTHS, IPOMCX OIS
Ha TOMYJISIHOHHO-BUIOBOM YPOBHE, MOTYT HPHBOIHUTH K 0Opa-
30BaHHIO HOBBIX BUJIOB.

CT Ans oscrmacnns

— Kakue B3aMmMoOTHOLLEHUSA CyLWeCTBYHOT Mexay nonynaunamMmm ogHoro Bupa?

BuoreoneHoTnvecknii ypoBeHb (ypOBCHb OHOreoIe-
HO3a). YPOBEHb Npe/ronaracT COBMECTHOE MPOKHUBaHHUE
U B3aMMOJICHCTBHE OPraHU3MOB PA3HBIX BHJIOB MEXIY
c000# 10T BIUSIHUEM OKPYIKAIOIIEH CPeIbl.

Buocdepusiii ypoBens. brocdepa — cucrema, mpeacrapisiomas co0oil COBOKYITHOCTh
Bcex OmoreoneHo3oB. Ha 3ToM ypoBHE NpPOMCXOIUT KPyroBOPOT BELIECTB U OOMEH
SHEPrUH, 00YCIOBICHHBIH )KU3HEIESTEIEHOCTHIO )KUBBIX OPTaHU3MOB.




MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWUIA .

1. 3amosiHuTe TA0MILY:

Ne

Hazganwe ypoeust | KomrmoHeHThI, 00pa3yromue ypoBeHb | OCHOBHBIC TPOIIECCHI

1

7

2. B syelikax Ta0/ MBI YKA:KMTE HOMEP COOTBETCTBYIOLIEIr0 YPOBHSI OPraHU3aIMM:

1. MoJsiekyIsipHbIi

a) Brlcmmii ypoBeHb OpraHU3aluy KU3HUA
b) HepBHO-rymMopanbHas perysus IpoLeccoB
JKH3HEASSITeIbHOCTH OPTaHNu3Ma

2. KiteTounblit

3. OpranHo-TKaHeBOI

4. Opranu3MeHHbI

5. [Tony IAIMOHHO-BUA0BOM
6. buoreoueHoTn4YeKkui

7. BuocdepHblii h)

¢) HabGmomaercs ABMKEHUE UTOTLIA3MBI

d) Haumnaercs mepenaya HacIeICTBEHHON HH(POPMALIUI

e) Murpanus ceBepHbIX OJICHEN

f) [lenenwue simpa HaOMOgaeTCS HA TOM YPOBHE

g) llBereHue s10;I0HM BeCHOW HAOIIOAAETCS HA TOM YPOBHE
HW3ydarotes cTpoeHne U QyHKIMU MOJIEKyJT Oenka

i) Bbyienenue xxemuu B neueHu

a)

b) ©) d) e) f) g h) )

3. Hamnmure nugpel, KOTOPLIMHA 0003HA4YEHBI YPOBHU OPIraHU3ALMH KH3HH, B IIOPS/I-
K€ HX YCI0:KHEHHS — OT CaMOro MPoCTOro A0 CaMoro CJI0:KHOIo:

SNk =

Opranmsm yenoBexa
benku, )KUPBI U YIIIEBObI, BXOJISIINE B COCTAB KIETKH —
Helipon —
UYeioBex pa3yMHBbII E—

Crpoenue cepaua
Kenesuctslit anuTenuit

4. I/ICHOJIL3yﬂ JAOMOJTHUTEJIbHbIC HCTOYHUKH l/ll-l(l)OpMal.ll/ll/l, MOATOTOBLTE JJIEKTPOHHY IO
Nnpe3eHTanuIio 0 MeToJax UCC/ICA0BAHUA U COBPEMEHHBIX JOCTHKCHUAX IIUTOJIOIHHA,
TMCTOJIOTMH M OMOXMMMUH.
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KINETKA N OPTAHU3M
KAK OCHOBA XUBbIX
CUCTEM

rnaea |
* XUMMYECKMil COCTaB XUBbIX OPraHU3MOB °

rnasa |l
* KneTtka - ArieMeHTapHaa egunHULa CTPOEHUA U
pa3BuTUA XMBoro opraHmama -

rnaea |1l
o OpraHVI3M — edunHasd cuctTema -



XUMUYECKUN
COCTAB XUBbIX

OPIrAHU3MOB

B XI/IMI/I'-IECKI/II?I COCTAB KIETKHU

Ecnn cpaBHUTE XMMNYECKMIA COCTAB KIMETKWN KUBOW U — YT0 TAKOe XUMU-

HEXWBOW NPMPOAbl, TO OHA HE COAEPXKMUT Kaknx-nmbo @ YeCKUI 3neMeHT?
3NEeMEHTOB, XapaKTepHbIX TOMbKO AMs XXUBOW NpUpOabI. S - B uem pasHuLa Mexay
. [1oaTOMy Ha aTOMHOM YpOBHE HET pasnu- 3MeMeHTOM U
F 4 Ng Ay ~ HMIA MEXKAY XKMBOW 1 HEXMBOW NPUPOAON, BelecTBOM?
i i .__"'q ]'} Y4TO yKa3blBaeT Ha UX eauHcTBo. Pasnu-
- Cq It I 4nst MEeXAY XKMBOW U HEXMBOWN MPUpPOAor
'?6 #%L‘? MPOSABMSATCA NULLb HA MOJIEKYNSPHOM
T
_‘& J5  yposre.
1
MNpoaHanuaupynTe Tabnuuy n oTBETbTE HAa BOMPOChHI:
OnemeHT B wuBbIx opraHunsmax, % B 3emHow kope, % B mopckoni Boge, %
Kucnopopg 65-75 49,2 85,8
Yrnepog 15-18 0,4 0,0035
Bopgopoa 8-10 1,0 10,67
AsoTr 1,5-3,0 0,04 0,37
docdop 0,2-1,0 0,1 0,003
Cepa 0,15-0,2 0,15 0,09
Kanun 0,15-0,4 2,35 0,04
Xnop 0,05-0,10 0,2 0,06
Kanbuwni 0,04-2,00 3,25 0,05
Marnui 0,02-0,03 2,35 0,14
Hatpun 0,02-0,03 2,4 1,4
XKeneso 0,01-0,015 4,2 0,00015
— CopgepxaHve Kakoro anemMeHTa, NpUCyLLEero XmBbiM cyllecTBaM, Hanbonee BbICOKO B
MOopcKov Boae?
— Moyemy KONMYECTBO KMCNopoaa U BOAOPOAA B XUBbIX OpraHn3aMax 6rnM3ko K TakoBOMY
B MOpPCKOW BoAe?
— CopepkaHue kakux ABYX 3NIEMEHTOB B XXUBbIX OpraHu3max noaBepraeTcs HaubonbLLIMM
M3MEHEHUSIM MO CPaBHEHMIO C OCTaNbHbIMN?

DJleMeHTHBII cocTaB KJeTKU. B kietke Bctpeuaercs mo 80 n3 110 anmemeHTOB
nepuoarueckoi cucteMbl. Ho (yHKIMH, BBITONHSEMBIE B KIETKE, ONpPEACICHBI
JIMIIB IS 27 3JEMEHTOB.
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DNEeMEeHTHI, COZiepKaHUE KOTOPBIX B KiIeTke coctaBiseT 6onee 0,001%, na3pia-
0T Makpoaiemenmamu, a 3neMeHTsl oT 0,001% 10 0,000001% — muxposremenma-
Mmu.

DesTenbHOCTb a lMpoueHTHOE coaepKaHne XMMUYECKNX
3M1EMEHTOB B KIETKe

MpoaHanusunpyite Tabnuuy, OnemeHT 3Hak Konunuectso, %
OoXapakTepusyuTte 3fIleMeHTHbIN Kucropon 0O 65-75
COCTaB KINeTKW. Yrnepog C 15-18
Pasgenvte anemeHThbl Ha rpynmnbl Mo Bogopoa H 8-10
NPOLEHTHOMY COAEPXaHUIO N 3Ha4YeHuto | Asot N 1,5-3,0
B KIneTKe: ¢OC(*)OP P 0,2—1 ,0
o MakpoanemeHTbl (6onee 0,001%). Kanni K 0,15-0,4
MukpoanemenTs (0T 0,001% ao Cepa N 0.15-0.2
° poane VU7 A Xrop cl 0,05-0,10
0,000001%). Kanbumit Ca 0,04-2,00
Marnun Mg 0,02-0,03
— B cocTaB kakux BeLeCTB B opraHuame | Hatpwit Na 0,02-0,03
BXOASIT MaKpO3reMEHTbI U KaKyto XKeneso Fe 0,01-0,015
POMb OHU UTPAIOT B XM3HEJEATENb- 'l\-'-/l"'”" (Z:” 88382
o enb u ,
HOCTW >MBbIX CyLLECTB? Viox | 0.0001
dTOp F 0,0001

K MakposneMeHTaM OTHOCAT KHUCIIOPOA, YIIIepol, Bo- CocTas xumuieckmnx
J0poA, a30T, Gocdop, Kaluii, cepy, XJIop, KAIbLHUHA, Mar- ~2/1€MEHTOE B KneTkax
HUM, HATPUU U KeNle30. DTU AIEMEHTHl UTPAIOT BAKHYIO
porb B kieTke. K mpumepy, Marauii sIBISI€TCS CTPYKTYp-

HBIM KOMIIOHEHTOM XJIOpO(HILIa, a )Kele30 — reMoriIoou-
Ha. Kanpuuit u ¢ocdop, yyactByrommue B 00pa3oBaHUU
ME)XXKJIETOUHOTO BEIIECTBA KOCTHOW TKaHH, MPHIAIOT
MPOYHOCTH KocTAM. Kpome Toro, KanmpIuil siBisercs oji-
HUM 13 (haKTOPOB, BITUSIONINX HA CBEpThIBaeMocTh kposu. || Kncnopon [l Kaneuwi

Takue snemeHTHI, Kak UMHK, Menb, Hox, ¢rop, Ko- [[vmepon [ |®ocdop
0anpT, celleH, HA3bIBAIOT MUKpodiemenmamu. HecMoTps Meonopon  [kanw
Ha MaJloe CoJiepXKaHHe STUX 3JIEMEHTOB B KJIETKE, OHHU
UTPAIOT 3HAYUTEIHHYIO POJIb B IIpOIlecce OOMEHa BEIIeCTB Bl Asor [—]Eﬂ LITEEHTH
B Hell. Tak, IMHK BXOJIUT B COCTaB TOPMOHA IMOJKEIy-

JIOYHOM KeJe3bl — UHCYIUHA, a WO, SIBISETCA OCHOIEHBIM
KOMIIOHEHTOM MUpOKCUHA — TOPMOHA IIUTOBUTHON Ke-
JIe3bl, PETYIHPYIOMIETO MPOIecChl OOMeHa BelIecTB U
POCT Opranusma.

XHUMHYECKHE AJIEMEHTHI YYaCTBYIOT B IOCTPOSHUH OPTaHU3Ma B BUJIE HOHOB MU
B cocTaBe BemiecTB. K mpumMepy, yrieposl, BOJOPO ¥ KHUCIOPOJI BXOJAT B COCTaB
YTIIEBOJIOB M KHUPOB. B cocTa 6€KOB, MOMUMO ATHX JIEMEHTOB, BXOJAT a30T, Cepa,
JKele30, MarHui, Moa U Apyrue 3ieMeHThl. Eciiu BoJa M XJIOpUJa HaTpus BCTpe-
YaroTcs Kak B JKMBOHM, Tak M B HEKMBOH NPUPOJE, TO OPraHUYECKHE BEILIECTBA
XapaKTEePHBI TOIBKO IS )KUBBIX OPTaHU3MOB.

¢ MakKpolJnemMeHT
°* MUKPO3NeMeHT
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* HekoTopble >MBble OpraHU3Mbl MOTYT UrpaTh POSlb MHAUKATOPOB XUMUYECKOTO COCTO-
SHUS1 OKpYXatoLlen cpefpl, Tak Kak CrnocoGHbI HakannvMBaTb ONpefeneHHble XUMK-
Yeckue dNIeMeHTbI B OpraHax 1 TKaHsiX.

/KuBOTHBIE, HAKANIJIMBAIOIIHE HEKOTOPbIE XH-
MHUYecKHe 31eMeHThI. ClieBa HalpaBo: JIyYeBHKI
(kanmplwif, CTpOHIMI), KOpPHEHOXKKH (Oapwii,
KaJIbIMH ), aCLMIUH (BaHAIMH ).

Pacrenusi, HaKaNMJIMBAKOIINE HEKOTOPHIE XH-
MuYeckHe 3JieMeHThl. CiieBa HampaBO: BOJO-
pociu (#on), MOTHK (JTUTHI), psicka (paxuii).

NMPUMEHEHME W MPOBEPKA NOJTYYEHHBIX 3HAHWIA

1. 3aBepimnTe cxemy:

—| MakposIeMEHTBI I
XHUMHUECKHUE SJIEMEHTBI
—| MUKpO3/1€MEHTBI |
B — OpraHuyecKue |
eIecTBa
— Heopranuueckue |

2. PaccMoTpuTe pacTeHusi B OMOJOrM4ecKoM Ka0uHeTe Wiu y ceds noma. OdparTure
BHHMaHHe Ha popMYy M IIBeT UX JIMCTheB. Mcnosib3yst pUCYHOK, onpeeIuTe, HeXBaT-
K2 KAaKOro 3JIeMeHTAa HA0/110JaeTcsl Y TOr0 HJIM HHOI0 KOMHATHOIO PACTeHHSL.

Y.

i
Hedumurr Jethmuny Jedpmer Jedun Hedpui Hedwr Hedmu
nwrra (M) docdopa (F) | saaum (K) ceprt (S) tieka (£n) | wenew (Fe) | sapraian (Mn)

- g

3. YcTaHOBUTE COOTBETCTBHE:

A. Maruani 1) YgacTByeT B CBEpTHIBAHIH KPOBH.

B. Ilunk 2) CTpyKTypHBII KOMIOHEHT XJIOPO(HILIA.

C. Kanbunii 3) CrpyKTypHBIi KOMIOHEHT TeMOTIJIO0HHA.

D. Mon 4) BxomauT B cOCTaB HHCYJTHHA.

E. Keieso 5) OpuH 13 OCHOBHBIX KOMIOHEHTOB TOPMOHA TUPOKCHHA.

4. BoiOepuTe BepHBIii OTBET:

a) Paznuuns Mex 1y opraHn4ecKiM U HEOPraHUYeCKMM MHPOM HaOJII0Jal0TCsl Ha
amomapHom/ MOAEKYAAPHOM YPOBHE OPTaHU3ALHH.

b) K mukposnemenram kietku otHocsirest 1, F, Cu/O, H, C, N.

¢) Moy siBsieTcs OIHAM W3 KOMIIOHEHTOB THPOKCHHA — TOPMOHA 1yUmoeUOHOI / n0O-
24CeNYOOUHOL KEITE3BL.

d) Hapsiny ¢ yriiepoiom, BOJIOPOZIOM U KHCIIOPOJIOM B COCTAB OEIKOB/HCUPOE MOKET
BXOJIMTH TaKOM DJIEMEHT, KaK MarHui.
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n HeoPraHnyeckue COEAMHEHUA KITETKHU

. insi Kn3HeesTenbHOCTH KIeTku — Kakue HeopraHuyeckue
lf‘ p-2 ", ©cobas ponb NpUHaANEeXUT BXoas- ’ coeAuHeHUs1 Bbl 3HaeTe?
* 1 11 '! UMM B €€ COCTaB COEANHEHNAM, Ta- &  — Kakue U3 HUX BCTpe-
KMM KakK BOga, MUHeparibHble COJNn, YarTCA B XUBbIX
| U - EEJ'IKI/I, yrnesobl, XXUpbl. opraﬂusmax?
A F

CT e oscraenns

— Kakumun cBomctBamu obnagaert soaa?

PaCTBOpVIMOCTb BelwecTB B Boae.

O6opyaoBaHue: NATb CTakaHOB C BOAOW KOMHATHOMW TeMmnepaTtypbl, NOBapeHHas COnb,

3TWUMOBbLIV CMINPT, Caxapo3a, pacTUTeNnbHOe Macio, 6enok cbiporo snua.

Xopa pab6oTbi:

[ob6aBbTe AaHHble BelLecTBa B CTakaHbl C BOAOW 1 pacTBOPUTE UX.

— Yto Bbl HabNogaeTe? Ha kakve rpynnbl MOXHO pa3gennTb BELLECTBA B 3aBUCUMOCTU OT
nX pacTtBopumocTu B Boge? NMovemy oaHu BelecTBa B BOAE pacTBOPSIIOTCS, a Apyrne —
HeT?

K HeopraHudeckuM BeIIeCTBaM KJIETKH OTHOCSATCS BOJIa M MHHEPAIbHBIC COJIH.
Bomnbie Bcero B kieTke coaepKUTCs BOABL. Ee KOTMYECTBO B KIETKAaX pa3indaeTcs
B 3aBHCHUMOCTH OT BHUJIa OPraHU3Ma, YCIIOBHH OOWUTAHUS, OT TUMA U (PYHKIIMOHAIb-
HOM JiesTennbHOCTH KieTKU. K mpumepy, B KOCTHO# TKaHH Boja coctasisieT 20%, a
B KJIETKaX TOJIOBHOT'O MO3Ta €€ coiepkanne paBHO 85%. KonmnyecTBO BOJBI B KIETKE
BIIMSICT HA HHTCHCUBHOCTh OOMEHA BEIIECTB.

BewecTBa KneTku

Heopranngeckne OprannyccEne
BCULECTRA BeHIECTRA:

18.5-29%
Boaga: 70-80% —+

Munepanrise conn:
1-1,5%

CT e oscraenns

- noqemy YMéeHbLUeHMe KonnyecTtBa BOAbI B KIeTKe MOXeT NpuBeCcTU K ee rméenu?
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Bona onpenenser o0beM KIETKH U IPUIAET €l Mpod-
HOCTb. XUMHUYECKHE MPOLECCHl B KIETKE MPOUCXOIST B

* rapodun BOJHOM cpene. Boma o0GeceunBaeT mpoTeKaHue Impoliec-

* rapoo6 COB JKM3HEIEATEILHOCTH KJIETKU M IIOCTOSHCTBO CPEJIBL.

BeliecTBa mOCTyNalT B KIETKY M YAQISIOTCS U3 HEE B

PacTBOPEHHOM BHJIE. BelecTsa, XOpomIo pacTBOPUMBIE B BOJIE, HA3BIBAKOTCS THJIPO-

¢unbHbIME (Tped. “hidor” — Bona, ‘fileo” — mo0OI0), a HEPACTBOPUMBIC — THUIPO-
¢oOHbIME (Tpeu. “hidor” —Bona, “fobos” — ctpax, mpe3peHue).

TO * Ha natom mecTe nocne YeTbipex ocHoBHbIX anemeHToB (O, C, H, N), BcTpe-
3;4”1*9- YalLLMXCS B XUBbIX OpraH1M3aMax, CTOUT KarbLMA. Y B3pOCMOro YeroBeka
PecHO... N3 KOCTHOW TKaHU B TeYEHUe CyTOK BbiBoAUTCSA 700 Mr KanbLusi U CTOMbKO

e ero obpasyeTcsi BHOBb. [109TOMY KOCTHas TKaHb BbIMOSHAET HE TOSbKO
OMOPHYI0 (PYHKLMIO, HO U SBRSIETCA Aeno AN Kanbums n docdopa. MNpu
HexBaTke B MWLLE 3TUX SMEMEHTOB OpPraHM3M MonyYyaeT WX U3 KOCTHOMN
TkaHu. K npumepy, npu nageHnm atMocepHoro AaBneHns opraHnamy ans
nopaepXxaHus paBHoBecus KanbLusi TpebyeTcst 6onbLue, Yem npy HOpME.
Tak Kak B KPOBM HET 3amnacoB KamnbLiusi, OH BbIBOAUTCA M3 KocTen. MMpu
NPEBbILLIEHN HOPMAarbHOro XoAa NPOoLLecca Y NOXMIbIX MoAel BO3HMKaOT
natonorun. OHM cuctTeMaTu4eckun XanyTca Ha oonu B KOCTHAX, CBA3bIBas
3TO C NSI0OXOWN MOrOAOWN.

MuHnepajibHble cojiM. K HeOpraHMUeCKUM BELIECTBAM KJIETKH OTHOCATCS M
MUHEpalbHble coyii. OHU BCTPEYAIOTCS B KJIIETKE OOBIYHO B BHJE HOHOB (KaTHOHBI
Na', K*, Ca*', Mg *" u anmonst HPO?, HoPO;, Cl~, HCO;) uiu B BHle XUMUYECKUX
coenuHeHU. [Ipu paccMOTpeHrH 0T MUKPOCKOIIOM KJIETOK HEKOTOPBIX PACTECHUH,
HanpuMmep, OErOHUY, HHXXUPA WIN JIyKa, MOKHO YBHUJICTh HEPACTBOPUMBIE TBEPAbIE
KPHUCTAJUIBI COJIEH KaJIbIIHsL.

HakonneHue KpucTtanmnoB conu

B kieTkax JucTbheB B kieTkax JIMCThEB B kinerkax
HHXHpa Geronun KOXHIIBI JIyKa

WoHsl coseli BHIONHSIOT B OpraHu3Me psiJi BAXKHBIX yHKIUH. Hampumep, xio-
PHUIBI KaJUsl W HATPUsl y4acTBYIOT B 0Opa3oBaHMM M Tepelayde 3JIEKTPUUCCKHUX
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HMMIIYJIbCOB B HEPBHOM M MBILLIEYHOM TKaHAX 4yesoBeka. HecMoTps Ha TO, 4TO B IPO-
1iecce )KU3HEeIeATeIIbHOCTH KJIIETKH HEMTPEPHIBHO 00pa3yr0TCs pa3INIHbIC BEIIECTBA,
COCTaB €€ BHYTPEHHEHN Cpeibl OCTAETC MPAKTUYECKH HEU3MEHHBIM.

NMPUMEHEHWE N NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. BbiGepuTe BepHbIii OTBET.
1) B knerke Bcrpeuaercs 27/80) XAMUYECKUX 3JIEMEHTOB.
2) BemiecTBa, XOpOIIO PACTBOPHUMBIC B BOJIE, HA3BIBAIOTCS UOPODUNLHBIMU/LUOPODOOHBIMU.
3) K runpodhoOHBIM BemecTBaM OTHOCSITCS COIU/HCUDDIL.
4) Bopna B KIIETKE SBISCTCS UCHOUYHUKOM IHEP2UL/CPeOOll 01l XUMUYECKUX PeaKyull.
5) Bojaa umeet MaKCUMaIbHYIO TNIOTHOCTH TpH Temmeparype 0°C /90°C.

2. OTBeTBHTE HA BONPOCHI.
Kak x HezocTaTKy BOBI IPUCIIOCAOIUBAIOTCS] PACTCHUS U )KUBOTHBIE?

3. HUcnoap3ys y4ueOHHUK M JOMOJHUTEIbHbIE HCTOYHUKY HHpOpManuu, codepure
CJIEYIOILY 0 HH(OPMALIMIO 0 BOJe M IPYTUX HEOPraHMYeCKHX COeIUHEHHIX.
1) Xumndeckue CBOHCTBA BOABI (CTPYKTYpa MOJICKYJIbI, BUJI CBSI3H U T.JI.).
2) IInoTtHOCTBH, TETUIOEMKOCTH U TEIUIONIPOBOAHOCTH BOJIBL.
3) Marepuan as npe3eHTannu “Posb HeopraHMYecKIX COeANHEHUN B )KU3HU
OpPTaHNU3MOB”.

4. MoaroroBbTe MHGOPMALMIO 00 U3MEHEHUSIX B OMOJOTHYECKUX Mpoleccax B
OpraHusme, CBAI3aHHBIX C HEJOCTATKOM MUHEPAJIbHBIX BelleCTB.
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B OPI'AHVI‘-IECKVIE BELWECTBA KIIETKW: YITNIEBOAbI, NUNMAADI

— Kakue yrneBogbl 1 nMnuabl BaM U3BECTHbI?

— KakoBo 3HayeHue yrnesoaoB U nMNAOB ANA XUBbIX OpraHMSMOB?
L]

K oprannveckuM COEIMHEHHUSM >KUBBIX OPraHM3MOB OTHOCSITCS OCNKH, JKUPBI,
YTIEBOABI, HyKJIenHOBbIC KUCIOTHI, AT® 1 BuTamunbl. OpraHudecKkue COeIHHEHUS
MOTYT UMEThb BHJI KaK HEOOJBIIONH MOIJIEKYJNBI, TaK U SIBIATHCA KPYIMHBIMH MOJIIe-
KyJIaMH — ROAUMEPAMU.

Buonosmmepspl. [lonmumepsl COCTOST M3 OOJIBIIOTO KOJMYECTBA HU3KOMOJIE-
KYJIIPHBIX COCTMHEHHUH — MoHOMepog. Ecin mpecTaBUTh oIMMep B BUJIE JJTHHHOM
IIENH, TO 3BEHBSIMH 3TOW IlenH OyAayT MOHOMepHl. OHHN TOJMMEPHI TIOCTPOEHBI U3
OJIMHAKOBBIX MOHOMEPOB, a Jpyrue — 13 pa3Hbix. [loauMepbl, BXOIsIINE B COCTAB
JKUBBIX OPTaHU3MOB, HA3bIBAIOTCS Ouonoaumepamu. OHU COCTABISAIOT OCHOBHYIO
YacTh COJIEPKUMOTO KIIETOK JKUBBIX OPTaHU3MOB.

hAesaTenbHOCTb . NpakTuueckan pa6ora

OnpegeneHve XUPOB U YrNeBOAOB.
BbINonHMTe 04HO M3 NpPeasiokeHHbIX 3a4aHui:

O6opynoBaHue: kycok 6ernoro xneba, ceMeHa NoAcoNHeYHUKa, CMPTOBOIN pacTBoOp
nona, bymaxHas candgeTka.

Xopa paboTbi:

1) CnupToBOW pacTBop ioda pacTBOPUTE B BOAE A0 LIBETA KPEMKOro Yas U 3aMounTe
B Hem xneb.

2) MomecTnTe ceMeHa Mexay Criosimv candeTku u pasgasute ux. [ocne atoro
pasBepHUTe Bymary ¥ MPOCMOTPUTE Ha CBET.

m O6opynoBaHMe: ceMeHa NoAcoSHeYHUKa, ByMaxHas candeTka, kpaxmar, caxap-
HbIi NECOK, ABa CTakaHa C XONOAHON BOAON, CNMPTOBKA.

Xop paboTbi:

1) Tpwn YarHbIX NOXKN Kpaxmarna AobaBbTe B OAMH, @ TPU YalHbIX NTOXKN caxapHOro
necka — B PYro cTakaH C X0No4HOW BOAOW U NepemMeLlanTe.

2) flo6aBbTe B 0ba cTakaHa Mo kanne noga.
3) MoporpeviTe 2 cTakaHa C pacTBOPamu Ha CNYPTOBKE.
— Yto BbI HAbONOpaeTe? Yto aTo AoKa3bIiBaeT?

YraeBoabl. OTHOCSATCS K YUCITY OCHOBHBIX OPraHMYECKHUX BEUIECTB B KieTKe. B
UX COCTaB BXOJSAT YIJIEpPOJ, BOJOPOA M KHUCIOpOJ. B 3aBUCHMOCTH OT CTpOEHHS
BBIJICTISIFOT MPOCTBIC (MOHOCAxapudwvl u oucaxapuosl) U CIOXKHbBIE (noaucaxapuosl)
YTIIEBOIBI.
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CT o oscraenns

— MoyeMy yrneBoAbl UrpaloT BaXKHYH0 POJib B XU3HeAeATEeNbHOCTU KNeTKu?

MoHocaxapu/ipl JIETKO PACTBOPSIIOTCS B BOJIE, CIAJIKU
Ha BKyc. CaMbIMH pacHpOCTPAaHCHHBIMH B MPHUPOJIC
MOHOCaXapuIaMH SIBISIIOTCSL 2MI0K03d, (pyKmosa, ea- * Guononumep
JIGKMO3a N BXOJISAIINE B COCTAB HYKJIEUHOBBIX KUCIOT ° MoHocaxapui
AT® oezoxcupubosa v pubosza. Ilpu coenuHECHUH IBYX * AUcaxapua
MOHOCaXapHJIoB oOpasyercs Jucaxapuo. Jucaxapumbl SRl
CXOJIHBI TIO CBOUM CBOMCTBaM ¢ MOHOCAXapHUJIaMH — OHU
TaKXe JISTKO PACTBOPHMEI B BOJIe M 00IaaroT ciajakuM BkycoM. K nucaxapumam
OTHOCSITCSI CBEKJIOBHUHBIM M TPOCTHUKOBBIN caxap (caxapo3a) M MOJIOYHBIN caxap
(y1akTo3a).

[pu coenuHeHNH OONBIIOTO KOJMYECTBA MOHOCAXAPHJIOB 00pa3yroTCs IMOIHCa-
xapujpl. [1o Mepe Bo3pacTaHust Yuciia MOHOCAXapHIHBIX 3BEHBEB B MOJIHCaXapHIHON
I[ETIOYKE YMEHBINACTCS UX CIOCOOHOCTh PACTBOPSTHCS B BOJIC M MCUE3ACT CIAJKUI
Bkyc. K momucaxapuiam OTHOCSATCSI COJEpIKaIluecs MPEUMYIIECTBEHHO B PACTHU-
TENBHBIX KIIETKAX KPAXMAT W YeLl0N03d, BXOJAIINN B COCTaB JKUBOTHBIX KIIETOK
2nuKo2eH, 00pa3yIoIni HapY KHBIH CKEJIET HACEKOMBIX XUMUH U JP.

n * MpoayKTbl C BLICOKMM CoAepxa-
HVEM Lienniornossbl okasblBalT
MONOXUTENbLHOE BNUSIHNE Ha
paboTy KULLIEYHUKA, KENYHbIX
nyTen, NnpeaoTBpaLLatT 3acToun
nULLM B KnLeYvHuke. K Taknum
NpOoAYKTam OTHOCATCS KanycTa,
cBekna, ropox, oTpyéu v ap.

* BeluecTBo nekTuH Takke sBNseT-
cs1 nonucaxapugom. OH coaep-
XWTCH B OCHOBHOM B MSIKOTU
dpykToB. NekTuH obnagaet cno-
cobHocTblo abcopbupoBaTtb
HeKoTopble S00BUTHIE BELLECTBA,
B TOM YUCIE TSHKENble MeTansbl.
BonbLlioe konnuectso aToro
BELLECTBa COAEPXKUTCHA B ThIKBE.

Buonoruyeckas poJib yrjieBoaoB. Y J€B0 bl B OPraHU3ME UIPAKOT B OCHOBHOM
poIb ucmoynuxa snepeuu. IIporeccsl KU3HEAEATSTFHOCTH OpTraHU3Ma, TaKHe Kak
JIBUKCHUE, CEKpeLns, ONOCUHTE3, CBCUCHUE U JIP., IPOUCXOIAT 3 CUCT SHEPTHUH.

DTa dHeprus MocTaBiseTcs yriaeBogamu. llpyn okuciIeHWH yTiIeBOABI paciiern-
JISTFIOTCSI IO YTICKUCIIOTO Ta3a M BoAbl. [Ipu moiHOM pacmierieHu# 1T yTieBoao0B
BeIAensgeTcs 17,6 k/[x sueprun.
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Kpome 3Toro0, yriaeBoabl BEIOIHSIOT U cmpoumensvhylo @yukyuro. Kinetounsle
CTCHKH PacTeHUH B OCHOBHOM HOCTPOEHBI U3 LEJUT003bl. K nmpuMepy, X1onkoBoe
BOJIOKHO COCTOMT M3 LIEJUII0JIO3bl. B KileTkax IpuOOB U >KUBOTHBIX BCTPEUAETCS
XHUTHUH.

CT v oscrasnes

— Moyemy pacTutenbHbIe KIeTKMU cogepxaT 6osblue yrieBogoB Mo CPpaBHEHUIO
C XXUBOTHbIMU?

Jlunuapl. Oprannyeckue COeIMHEHNS, HepaCTBOPUMBIC B Bojie. BXoasT B cocTaB
BCEX KUBOTHBIX M PACTHTEIHHBIX KIIETOK.

Cawmple pacTpOCTpaHECHHBIE JIUMHIBI — 3TO JKUPBI. CollepykaHue JKUPOB B KIECTKE
coctaBisieT 5—15% oT cyxoil Macchl BelecTBa. B kieTkax >KUPOBOU TKAaHU COAEP-
skaHue xupa nocturaet 90%. Y )KUBOTHBIX TaKUE KICTKU HAXOJSATCS MO KOXKEH, B
MOJIOYHBIX JKeJIe3aX M B CAIbHUKE. B MOJIOKe y BCEX MIICKOMTUTAIONTNX COACPIKUTCS
JKUp. Y pacTeHuil )KUP HAKATUTUBACTCS, B OCHOBHOM, B ceMeHax U tioaax. Oco0eHHO
BBICOKO COJIEp’KaHUE KUpa B IUIOJAX M CEMEHaX TAaKUX pPAaCTECHUHM, KaK MOJCOJI-
HEYHUK, TPEIKUH OpeX, JIeH, KOHOILIS, XJIOMYaTHUK, MaCIIHA U JAPYTHE.

[

TO [Mpu kpUTUUECKON TeMMNepaType HEKOTOPbIE XUPbI, pacLLEenssisch,
HHTE- BbIAENSIOT SA0BUTbIE BELLECTBA, KOTOpble NarybHO BNUSOT Ha ne-
pPecHO... YeHb.

KpI/ITI/I‘-IECKaﬂ TemMnepartypa ana HEKOTOpPbIX )‘KMpr, YyBCTBUTEJIbHbIE K BNUA-

XMNpOB HWUIO TemnepaTypbl 1 cBeTa
Kykypy3aHoe macno — 140°C JIbHsIHOE Macno
KyHxyTHoe macrno — 150°C Macno 3 TbIkBEHHbIX CEMSH

Macno u3 BuHorpagHbix cemsiH — 150°C

MNopconHe4yHoe macno — 170°C
OnwuekoBoe macrno — 210°C

Macno 13 rpeLkux opexos
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Buonoruyueckas poss xkupoB. bronornieckoe 3HaueHNE KUPOB pazHOOOpa3-
Ho. [Ipexne Bcero, oHU SIBISIOTCS UCMOYHUKOM SHepauu. 1Ipu moaHOM paciuen-
nenuu 1T xupa Beiaensercs 38,9 kJx sneprun. JKupsl y9acTBYIOT B npoyecce pe-
2ynuposanusa memnepamypsl mea. I10IK0XHBIN )KUPOBOH CIOH Y MIEKOITUTAIOIINX
U nTul  obecrieyrBaeT COXpaHEHHE IOCTOSHHOM TeMmmeparypsl Tela, 4To
CIOCOOCTBYET COXPAaHEHUIO aKTUBHOCTH 3THX KMBOTHBIX B 3UMHHUI CE30H.

JKupbl Takke SBISFOTCS UCTHOUHUKOM 3anaca 800bl: OOBIMHO TPU OKUCIICHHU |KT
xupa obpazyercs 1,1 kr Boxbl. JKUpel BRIIONHAIOT U cmpoumenvuyio ¢yukyuro. B
cuity cBoeil ruapodoOHOCTH, BKIIOUYAsiCh B COCTaB KJIETOYHOH MeMOpaHbl, OHH
MIPEIOXPAHAIOT KIETKY OT IPOHUKHOBEHHS B HEE psjia BEUIECTB.

NMPUMEHEHWE N NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. 3anoJyiHuTe TA0AMLY:

[Tpumepst I'ne BcTpeuarorest CoiicTBa
I'pynna yrinesonos pumep i

YIJIEBOJIOB
MoHocaxapusl
Jucaxapuabl
TTonucaxapuipl
2. BoiOepuTe BepHBIii 0TBET:

@ 2

* Brioepure Tpu pyHK-

LUH, KOTOPBIE yriie-
BO/IbI BBINOJTHAIOT B
KJIeTKe:

a) CTPOMTEIbHAS,;

b) pepmenTaTuBHas;
C) SHEepreTHYecKas;
d) curnanbHas;

€) 3amacaronias;

f) TpancTiopTHasL.

* Tpu ¢pynkuum,
KOTOPpbIe JIUITH/bI
BBINOJIHSIIOT B
opranmsme:

a) CTPOMTEIbHAS;

b) bepmeHTaTHBHAS;
C) PHEpreTUYecKas;
d) curnanbHas;

€) 3armacaronias;

f) TpancmiopTHasL.

3. Pemure 3a1auy:
* [Ipu oxucnenuu xupa oopazoBaiock 5,5 r Boabl. Kakoe KOIHYECTBO yIriIeBOIOB HOJIK-
HO PacIIeNUThCs, YTOOBI BBIACIMIOCH TAKOE YK€ KOJIMYECTBO YHEPTHH, KaK U3 ITOTO
JKUPA 10 OKUCIICHUS?

4. Bblﬁepl/lTe BEpPHbIC YTBEPKICHUHA, OTHOCAINUECH K JIMIIMAaM.

— Ilpu moyTHOM pacIIeIICHUU 1T BBIIEISCTCS 0OJBIIOE KOJIMIESCTBO DHEPTUH.

— Y KMBOTHBIX 00Pa3yIOT CJIOH, YUaCTBYIOIIUIA B PET'yIMPOBAHHK TEMIIEPaTypPhI TCIa.
— OTKIaABIBAIOTCS TIPO 3aMac Y )KUBOTHBIX U paCTEHUH.
— SIBASAOTCS ICTOYHUKOM JIOMOJIHUTENIBHON BOJIbI Y HEKOTOPBIX )KUBOTHBIX.
— BXoJ4T B cOCTaB NOKPOBOB HACEKOMBIX.

Knetka n OpraHuU3Mm Kak OCHOBa XUBbIX CUCTEM
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n OPI'AHI/I‘-IECKVIE COEAMHEHUA KNETKW.
BENKWU U UX CTPOEHUE

— Moyemy Genkn oTHOCAT K Guononumepam?
’ — Kakue 6enku Bbl 3HaeTe?
@

— B Kakux npogyKrax cogepxarcs 6enkn?

benkn SBISAIOTCS CIIOKHBIMU OPTAaHUYECKUMH COCTHHCHUSAMH — OUONOAUMEPAMU,
MOHOMEpaMH KOTOPBIX SIBIISIIOTCS amunokuciomel. B npupone cymecrsyer 150 Bu-
JIOB aMUHOKHCJIOT, HO TOJBKO 20 M3 HUX BXOJST B COCTaB OCIIKOB.

NeATenbHOCTHb .

PaccmoTpuTe cTpoeHne HEKOTOpbIX aMUHOKMCIOT. OTBeTbTe Ha OH
BOMpPOCHI. /
— B uem 3aknoyaeTcs CXOACTBO U pas3nuyme B CTPYKTYpe 3TUX H /'G““ec H
aMWHOKMCOT? "i
— Kakasi cTpykTypa B MOrekyne amMvHOKUCIOTbI onpeaensieT
o HC. H
cneunguyeckne ocobeHHOCTU Kaxaon aMUHOKUCIOTbI? T
GCH; GHy T
N CH
CH CH,5H F]
H—C —NH, H—T——HH, H—C—NH,
COOH COOH
BanuH (Ban) LnctenH (uuc) Tupo3uH (Tup)

Bce aMHHOKHCIIOTBI CXO0XKH 110 HAJIMYHUIO B HUX KapOokcunbHOH rpynmsl (— COOH)

n amuHorpymel (NH»), HO oTmugaroTcst Ipyr ot apyra paduxaramu. O0IIee cTpo-
€HHE aMHHOKHCIIOTBI CIIeIyOIIee:

Papgukan
R 0
I v
AMUHoOrpynna H,N —CH — ¢ KapGokcunbHas rpynna
AN

OH

CT e oscrasner

— Kak cTpykTypa 6enka MoxeT 6bITb CBA3aHa C ero CBOWCTBaMU U PYHKUUAMU?
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Ctpoenue MoJjekyJa OeJka. AMI/IHOKI/ICJIOTIT’I
CIOCOOHBI COCIMHATRLCS APYT € APYrOM MENTHIHON

cBs13pt0. CoeJIMHEHHBIE MEXIY COOOW aMHHOKHC-
JIOTHBIE OCTATKH 00Pa3yIOT MOJUIEITHIHYIO IIETh —
nepeuynyo cmpykmypy Oenka. B 3aBucumocTtn ot
MOCIIEIOBATEIBHOCTH PA3JIMYHBIX aMHUHOKHCIOT B
uenu OesIky 00J1aJat0T ONPe/IeICHHBIMUA 0COOCHHOCTSIMUA. MOJIEKYIIbI OEIKOB MOTYT
00pa3oBBIBaTh HE TOJBKO IMEPBUYHYIO, HO M BTOPHYHYIO, TPETHUHYIO U Jaxe
YETBEPTUUHYIO CTPYKTYDY.

Iepsuunas cmpykmypa 6enka MpecTaBlIeHa HUTHIO, COCTOSIICH U3 TTOCIIeI0Ba-
TEJILHOCTH COEIMHEHHBIX JAPYT € PYyTroM aMUHOKUCIIOT. OOBIYHO 3Ta HUTh BIIOCIIE]I-
CTBHM CKpyuHBaeTcsi B Buie cnupaiu. CKpydyeHHas B BUAE CIUPAIM HUTH Ha-
3BIBACTCS 8MopuuHoll cmpykmypou 6enka. OCHOBHAS MPUYMHA BO3SHUKHOBEHUS Ta-
KO (OpPMBI 3aKiIIOYaeTcs B TOM, YTO MEXKIy BHUTKAMH CHOHpalnd 00pa3yloTcs
6000poonvle ceasu. O0pazoBaBIIasiCs CIIUPAIb MPOJ0JIKACT CKPYUHBATHCS AaJIbIIE,
co3/1aBasi CIOKHYIO IMPOCTPAHCTBEHHYIO CTPYKTYpY (KoHGurypauuio). B pesyins-
TaTe MHOTOKPATHBIX CKPYYHBAHHWHA MOJIEKYJIa MPUHUMAeT BHUJI cepsl (TI00YIIbI)
WIN KIyOKa, 3HAYMTEJILHO YMEHBIIMBLIMCH B pasMepax. DTO mpemuunas cmpyK-
mypa 6enka. beaok TpeTHYHON CTPYKTYpbl CTAHOBUTCS OMOJIOIMYECKH AKTHBHBIM.

© aMMHOKMUCIoOTa
© pagukan
© monuneTugHas uenb

n * BOMbLMHCTBO OENKOBbIX MOMEKYyNl UMEKT 3HaYUTemNbHY0 ONVHY 1 obnaparT
6onbLMM MonekynspHeiM BecoM. K npumepy, MonekynspHas macca 6enka uHcy-
nuHa coctasngeT 5700, dpepmenTa puboHykneassl — 127 000, ansbymuHa (Any-
Horo 6ernka) — 36 000, a remornobuHa — 65 000 a.e.m. B coctaB pasnunyHbix
6enKoB BXOANUT pasnMyHoe YMCIo BUOOB aMUHOKUCIOT. Hanpumep, depMeHT pu-
OoHykneasa cogepxut 19 BUAOB aMUHOKUCIIOT, @ MHCYNUH — 18.

Taxum 06pa3zoM, OOJIBIIMHCTBO OEIKOB BBHIIOIHSIOT CBOIO OMOJIOTHYECKYIO (YH-
KIIMIO, TproOpeTast TPETHYHYIO CTPYKTYpY. Hapsiay ¢ 9TiM, JiTst BBITOTHEHUS OTpe-
JICJICHHBIX (DYHKIMI OpraHu3My TpeOyroTcs OelKu ¢ 00Jiee BBICOKOW CTPYKTYPHOM
opranusateil. Takol cTpyKTypo#H sIBIsIeTCSl YeTBEpTUUHAS CTPYKTypa Oenka. Takas
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CTPYKTypa CO3/1aeTcs 32 CUeT 00hEIMHEHUS HECKOJIBKUX OCITKOBBIX IETCH TPETHY-
HOW CTPYKTyphL. B cocTaB O€nKOB YETBEPTUYHON CTPYKTYPHI OOBIYHO BXOAHT U
HEOEIKOBBIA KOMITOHECHT. Tak, TeMOTJI00MH, COCTOSIINI U3 YeThIpeX TJ100YJI, UMEET
eIie U HeOCIKOBYIO YacTh, HA3BIBAEMYIO 2EMOM.

CTpoeHue mMonekynbl [EFSSmmeee BtopuuHas TpeTuuHas YeTBepTUYHas
Genka CTpPYKTypa CTPYKTYypa CTPYKTYypa CTPYKTypa

NMPUMEHEHME W MPOBEPKA NOJTYYEHHBIX 3HAHWIA .

1. 3anoJyiHuTe TA0IHILY

Tun cTpykTypsbI CtpoeHnue Oco0eHHOCTH
IlepBuunast
Bropuunas
Tpernunas
UYerBepTuunast

2. OnpenesanTe YepThl CXOACTBA M OTIHYMSA 0€JIKOB M CJIOKHBIX YIJIEBOIOB.

3. Haiigute omIMOKHN B yTBEP:KIACHHUAX H COCTABLTE BePHbIE NMPeAT0KeHH.
e MoHoMepamMu OEIKOB SIBIISIOTCS MOHOCAXAPH/IBI.
e AMHMHOKHUCIIOTBI PA3JIMYaroTCs MEXIy cOO00H 0 aMHHOTpYIIIE.
e B cocraB GeIKOBBIX MOJEKYJ BXOIAT TOJIBKO aMUHOKHCIIOTHL.
[ ]

INepBuuHast cTpyKTypa OeJika CBsi3aHa CO CKPYYMBAHHEM HOJIMMCIITHIHON LIeIH B
CIHpAb.

° BTOpI/I‘IHa}I CTPYKTYypa Oenka 06y0J’IOBJ’ICHa nocjaea0BaTCIbHOCTBIO aMHUHOKHUCIIOT-
HBIX OCTAaTKOB.

° HOJ’II/IHC]’[TI/II[Haﬂ I CITb reMoriioonHa MOCTPOCHA TOJIBKO U3 aMUHOKHUCJIOT.

4. Pemnte 3a1a4y 0pH yCJIOBUH, YTO MOJIEKYJISIPHASI MACCA OHOM AMHHOKHUCIOTHI
cocTaBJjsieT npudausurenabHo 110 a.e.m.
MonekynsipHast Macca Oelka abOyMHHA, COJIEPIKAILErocsi B CBIBOPOTKE KPOBH Ue-
JIOBEKa, cocTaBisieT mpuMepHo 68 400 a.e.m. Halinure mpuMepHOE 9HCIO aMUHOKHC-
JIOTHBIX OCTAaTKOB B MOJIEKYJIC 3TOr0 OelKa.
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CBOVICTBA N BUOJIOTMYECKUE ®YHKLUWU BEJNTKOB

K 6enkam OTHOCHATCS Takue BelLlecTBa XMBbIX opra- — Mouemy 6enku urparT
HU3MOB, KakK anbOyMuH (SMYHBIN 6EMNoK), UHCYNWH — @ TaKyto 6onbluyo ponb B
TOPMOH MOXENYA0YHON Xenesbl, TPUMNCUH Y NTN30LMIF JKU3HM XKUBbIX CyLLEeCTB?

— bepMeHTbI NuLLEeBapUTENBHOM cucTeEMbI. OHM — Mouemy noHsTHe “Genok”
obnagatoT cneumpunyeckuMm ocCobeHHOCTIMU 1 OTOXAECTBASIOT C
BbIMOSHSAOT B KINETKE pasnuyHbie yHKLMK. NOHATUEM “SKN3HL"?

NeAaTenbHOCTb .

U3yyeHue npouecca aeHaTypauum 6enkoB.

O6opynoBaHue: NpobupkM ¢ ANYHLIM 6ENKOM U MOFIOKOM, YKCYCHasi KUCIoTa, CNMPTOBKA,

nuneTka.

Xopa paboTbi:

1. B ogHy npobupky Hanewte 10-15 mn pacTtBopa simyHoro 6enka u HarpewTe B MrameHu
ropersnku.

2. lo6aBbTe B Apyryto NpobUpKy C MOMOKOM HECKOJBKO Kanesb YKCYCHOW KUCTOThI.

— YT0 BbLI HAONOOQETE?
— Kakow BbIBOg MOXHO caenaTtb 13 NpoBeAeHHOro nccrieqoBaHua?

CpoiictBa 0eakoB. [lon BiusHUEM pa3nuyHBIX (U3MYSCKUX M XHUMHYCCKUX
¢akTopoB (BO3JEHCTBHE CIUPTA, KUCIOT, MIETOYEH, BHICOKOH TeMIlepaTypbl, pa-
IUalvu U Jp.) MOJIeKyja Oejka TepsieT CBOM CBOWMCTBA, M CIHpalib HAYMHACT
packpyuuBatbes. [Iporiecc HapyIIeHUsT IPUPOIHON CTPYKTYpPBI Oeka Ha3bIBaeTCs
neHarypanueit (ot mar. “de” — OTCyTCTBHe, JHINIATh 4ero-audo, “natura’ — mpu-
pona). JleHatypamust MOXET OBITh 0Opamumoli U Heoopamumoll.

[lpu nenatypainuu BHauaje HAPYIIACTCS UYCTBEPTUYHAS, Jajiee TPETUYHAs U,
HAKOHEIl, BTOPUYHAsl CTPYKTypa Oenka. Eciu B pesynbrate kakoro-nudo ¢axropa
HapymIaeTcsi TepBUYHAs CTPYKTypa Oenka, TO JeHaTypanus CTaHOBHUTCS HEOoO-
patumoii. K npumepy, sudnbIif 6em0k mojBepraercs AeHaryparuu npu 60-70°C.
Ecim mepBuuHas cTpykrypa Oeika He HapylleHa, TO MOJICKyJa CIIOCOOHa, CKpY-

YHMBasCh BEPHYThCSA B CBOE IEP-  Monekyna Genka 10 BoccTanos-
BOHAYAJILHOE IIPUPOJHOE COCTO-  JASHATypauuu JICHUE TIEPBO-
HavyaJIbHOH
sHUE. DTO SIBJICHUE Ha3bIBACTCS ; o
. - P ‘)f;u—lr” MOICKY T
obpamumotl deHamypayueil, W (465'1»‘ - - L Ghia
o | " i y i ol
penamypayueti. ITO 0O3HAYaACT, ﬁ,t'% —— 4
4 | = -
YTO BCE 0COOCHHOCTH CTPOCHUS U i oy |
. o . . -H"""--.__-. =50
¢yHKUMI OeNKOBOW MOJIEKYJIbI Iy (el i 3
OTIPEICTISIOTCS €€ TePBUYHON R g
CTPYKTYpOH. MorneKyna, oIBEpTIIascs
JICHaTypaLuH
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@Oyukuun O0eakoB. Psag 6enkoB, urpas B KJIETKE POJIb OUOI0SUYECKUX Kamda-
JU3aMopo8, YCKOPSIIOT CKOPOCTh XMMUYECKUX PEAKLUH U PErylnupyloT MPOLECCHI,

MIPOUCXOIAIINE B

Heil. Takue OeKy Ha3BIBAIOTCS hepmenmamu. DEPMEHTHI TAKKE

YYacTBYIOT B TaKHX Ipoleccax, Kak TPaHCIIOPTUPOBKA MOJICKYJI, pacIlerycHue
CHHTE3 OEJIKOB, JKUPOB U YTJICBOJOB M T.A. B KMBOH KJIETKE HM OJHA peakius He
MOJKET MPOUCXOANTH Oe3 yuacTus pepmeHToB. [lomumo ¢pepmenmamusnoii (kara-

JUTHYECKOW) (YHKIMH, OCITKU B KJICTKE BbI-

HOJHSIOT Psi TAaKUX QYHKUHH, KaK cmpoumes-

° peHaTypauums
° peHaTypauus
° chepMeHT

TO °
HHTEe-
pecHo...

bHAS, MPAHCHOPMHAL, 3AUUMHAS, 08USaAMelb-
nas u T.4. [Ipu momHOM pacmeruiennn 1T 6enka
BbICBOOOXKAaeTcs 17,6 k[ sHEepruu.

Mpun cTpecce opraHn3m UCMbITbIBAET HEOOXOANMOCTL B ONPEAENEHHbIX
aMUHoKMcnoTax. Ecrnn HyXHble aMUHOKUCIOTbI OTCYTCTBYIOT, TO Hapy-
LIaeTcs UMMYHUTET.

B opraHnsme 4yenoBeka 6enkoM, UMELLMM Camyto OJIMHHYIO aMUHOKMNC-
TNOTHYIO LUenb, SBnsgeTca TUTUH. Ero anuHa coctasnsieT 38138 amuHo-
KUCNOT.

B TeueHne 5-6 mecsiLeB 60MbLIMHCTBO GENKOB B OpraHM3Me YerioBeka
3aMEHSIOTCH HOBbIMM.

KpoBb OCbMMHOIOB 1 ApYrMX MOSJIFOCKOB, MAyKoOB MMEET ronyboBaThiin
OTTEHOK, MOTOMY YTO COAEPXKUT HE reMOrfnobviH, NpUAaLLNIA KPOBU
KPacCHbIN LIBET 1 COAEPKAIOLLIMI ene3o, a reMmoLumaH, cogepxaLiuni
aTtoMbl Meau.

MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWIA .

1. 3aBepumuTe cxemy:

IIpu4uHbI feHATYpalHH 0eJIKOB

2. IMouemy neHaTtypanus ObIBaeT 00paTUMOIi 1 HeoOpaTUMOIi?

3. Onumure nmpouecchl, MPOUCXOAAIIIHE B OPraHu3mMe, MCNOJIb3ys NMPEeAJI0KEHHbIE

NOHATHSA.

Monumep, hepmMeHT, aMMHOKUCIIOTA, FeMOrnoouH
4. OTBeThbTE HA BONPOCHI:

e Illepctb coumepxur Oenok kepaTuH. [loyeMy IepcTsSHBIE H3IENHs CAamiTCs IPH
CTHpKE B BoJe ¢ Temmeparypoit 90-100 C°?

e [lpu okucieHHn 1T OIIKOB BBIICNSETCS CTOJBKO JK€ YHEPIUH, CKOJIBKO IPH OKHC-
nennn 1r yriaeBonoB. Ilouemy ke OpraHM3M HCHOJB3YyeT OCNKM KaK HMCTOYHUK
SHEPIUH TOJIBKO B KpaifHeM citydae?

e OcoOble Oenky, Ha3bIBAEMbIE AHTUTEIAMH, YHHYTOXKAIOT YY)KEPOIHBIC YACTHUIIBI,
rornasiie B opranusM. Kakyto QyHKIHIO OEIKOB IEMOHCTPUPYET STOT Ipumep?
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n HVKJ'IEVIHOBbIE KUCNOTbI

HykrnevHoBble KUCNOTbI MOMyYXny CBOE Ha3BaHWe - KakoBa ponb siapa B

B CBSI31 C TEM, 4YTO OHU BrepBble Obiny 0bHapyxe- Knetke?

Hbl B siape (oT nar. “nukleus” — sappo). Ho Brnoc- — C KakumMm CTPyKTypammu

NefCTBUM CTano M3BECTHO, YTO OHU UMEIOTCS U B KNeTKu cBAi3aHa nepegava

Takvx opraHomaax, kKak MUTOXOHAPUM U NnacTuapl. HacneaCTBEeHHbIX
NpU3HaKoB?

Hyxkneunogvie xkucnomvl — TMPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE OpraHMYECKUE
BEIeCcTBa. DTH MOJIEKYJIbI 00ECTIeUnBalOT XpaHEHNE HACIIEICTBEHHON HH(OpMaITiu
U ee repenady IoToMCTBY. [1o cBoeMy CTpOoeHHIO HYKIIEHHOBBIE KHCIIOTHI SIBIISIOTCS
OuononuMepamMu, MOHOMEpAaMH KOTOPBIX g
SABISIFOTCS HYKAeomuobl. Kaxaplil HyKi1eo-
THJ COCTOUT W3 a30THCTOTO OCHOBaHUS,

YIJIEBOJIA M OCTAaTKa OPTOHOCHOPHON KHC-  Asnrpcroe MNaruyrneponnsii Oeratox
JOTHL. OCHOBAHNE VImenon oprofochopuodi
(nenTosa) KHCIOTH

CT e osermaennn

— Kakne oco6eHHOCTU KreTku obycroBreHbl NocneaoBaTefibHOCTbLIO
HYKIeoTUAOB B MoJieKyse HYKIeUHOBbIX KUCNOT?

Bunbi HyKJIEHHOBBIX KHCJIOT. B KIIeTKe CyIecTByeT /iBa BH/a HYKJICHHOBBIX KHC-
JI0T — desoxcupubonyrneunosas kucioma (JAHK) u pubonyrneunosas kucroma (PHK).

NeATenbHOCTb .

Paccmotpute o - T |
cxemaTtuyeckoe ! - O;::;gm:

CTpoOeHue uenen ~ 3 ﬁ
HYKNEeNHOBbIX WEHH? 5 rysion r

kucnot (PHK n .
OHK). Onuwnte {:Q - Mapsl f:,{:.;‘ "

4YepTbl cXxoAacTBa U OCHO-

pasnuuus B ux Ao, W BaHNA Anenmt (K
Sy P
CTpoeHuu. g W iy
— Kakasi 3akoHoMep-  Ypaling [ | b Tame W
HOCTb Habnioaa- [‘.. o, . -' @
eTCs B CTPOEHUM "‘J thocchaTHan -
[BOVNHOW LIEMNOYKN  A30THCTEIE Chnpans AIOTHETBIE
LHK? ocHoBaHuA PHE ocHosaHua JHK
’ PHK LOHK
PuGonykneudosas  [JeaoxcupubonysnevHosan
KMcnoTa KMCnoTa
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Je3oxcupudonykiennonas kuciaora (JJHK). B xietkax OonbiimHCTBA Opra-
HU3MOB HOCHTEIIEM HaCIIeZICTBEHHOW HH(OPMAIUU SBISIETCS 0e30KCUPUOOHYKIe-
unosas kucioma (/[HK). B sykapuornueckux opranuzmax JIHK Haxomures B siape
Y B HEKOTOPBIX OpraHoujax — IjacTujax U MUTOXOHApHUAX. B mpokaproTnuecknx
KJIeTkax odopmieHHoe sapo orcyrcrByer, mo3tomy JHK sThx opranmsmos
pacronokeHa HEMOCPEICTBEHHO B IIUTOILIa3MeE.

puauun crpoenus JAHK onu-
HAKOB NPAKTHYECKH BO BCEX Opra-
R YICIEOIA HU3Max. MolleKyna MpeCTaBIsieT
* @30TnCTbIE OCHOBAHNA c000ii IBe CIIMPAITBHO 3aKpydEHHBIC
* pe3okcupuboHyknenHoBas kucnota (OHK) .
© puboHykneuHoBas kucnota (PHK) OZHa BOKPYT' IpYToH IMOTUMCPHBIC
nenu. Kaxnas nmens JJHK cocrout
13 HyKIeoTH10B. CyIIeCcTBYET YEThIPE BUAA a30TUCTHIX OCHOBAHUU — adenun (A),
eyanun (I'), yumosun (1) 1 mumun (T). B noiinoit nenu JJHK a3otucteie ocHOBa-
HUSI HAallpaBJICHBl BHYTPb CIIUPAIHA U COCTUHSIOTCS BOZOPOIHBIMU cBsi3aMu. Coenu-
HEHUE HYKJICOTUJOB HE HOCUT CIy4YalHBII XapakTep, a MOJAYMHEHO ONPEIeICHHON
3aKOHOMEpPHOCTH, COTJIACHO KOTOPOM HAIpOTHB aJ€HHWHA BCETNla PAaCIIONOXEH TH-
MUH, a HAPOTHUB I'yaHHHA — HUTO3MH. Takoe nonapHoe 00beJMHEHNE HYKICOTHIOB
HA3bIBACTCS KOMIIeMeHmMapHocmbto (OT Nat. “‘complementum "— NOTIOTHEHHE).

BopopoaHas cBA3b

® — ocTaTok opTochocchopHoOM
KUCNOThI
M - yrneBoa (neHTo3a)

CTtpoeHue
[,e30KCMPUGOHYKIIeMHOBOMN
KUCNOThbI (Cxema)

PuGonykiennoBasi kuciaora (PHK). [lomumepHoe coennnenne, MOHOMEpamMu
KOTOPOTO SBIAIOTCSA HYKIeoTU bl [1o ctpoenuto cxonna ¢ JIHK, Ho siBnsercs ofi-
HotenoueyHoi crupainsio. B PHK BmecTo
azotucroro ocHoBanus TumuHa (1)
BXOJUT OJTM3KOE MO0 CTPOCHUIO OCHOBAHNE,
HaszpiBaemoe ypayuiom (Y). Kpome toro,
yrieBogoM, BxoaamuM B coctaB PHK, sB-
nseTcst He Ae3okcupudosa, kak y JJHK, a
puboza. IlosTomy oHa u Ha3BIBaeTCHI
puboHykieunosol xuciomou. Molekya
PHK pacnonaraercs B siipe, nuTorasme
U B HEKOTOPBIX OPraHOMIAX KJIETKH.

CtpoeHue puGOHYKIeMHOBOWM
KUCNOThbI (Cxema)
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Buowlt PHK. B kieTke UMEIOTCS pub0oCcoMHAs, UHDOPMAYUOHHASL N MPAHCHOPTI-
Hasa PHK, KoTOpbIe y4acTBYIOT B cHTe3€ Oenka. Bee Tpu Buna PHK cunTe3upytorcs
Ha JIHK.

Pubocomuvie PHK (p-PHK) sBAsitOTCS COCTaBHOUM 4YacThi0 pUOOCOMBI. MH-
¢opmayuonnvie PHK (u-PHK) nepenocar undopmannio o NepBUUHON CTPYKTYype
oenka ot JIHK x mecry cunrteza Oenka. Tpancnopmusvie PHK (1-PHK) mpuco-
eMHSIOT K ce0e aMUHOKHUCIIOTHI ¥ TPaHCIIOPTHUPYIOT MX K MECTy CHHTe3a Oenka —
pubocome. Takum obpaszom, Bce Buasl PHK yuacTByror B cunTese Genka.

NMPUMEHEHWE VN NPOBEPKA MOJTYYEHHbIX 3HAHWUW .

1. 3amognuTe TabIULY:

[Ipusnaku JIHK PHK

MecToHaxoKIeHHUE B KIETKE

CrpoeHne MOJIeKyJIbl

Crpoenne HyKIeoTHaa

2. 1) VkaxxuTe MociIeI0BaTeIbHOCTh HYKIICOTHI0B BTOpoii nenouku JJHK, ecou
nepBas LernovKa UMeeT CIEAYIOIIYIO TOC/IeA0BAaTeIbHOCTh HYKJIEOTHIOB:

A-I'-T-II-A-T'-T-A-II-LI-I"-T-T"-LI-T
2) Haiinure omubOku B cTpykType Moiexyisl JJHK:

T
AU TTr a ugr a

—
TP 4l T e uT : ﬁ ; u
3. 3anosHuTE CXeMy:
C JC > JC ]

4. Pemnre 3agaun:
1) B monekyne JJHK 27% cocraBusirot tutozuHOBEIC (L])-HYyKineotuabl. Onpenenure
MIPOICHTHOE COOTHOIICHHUE OCTANBHBIX HYKICOTHIOB.
2) B monexyne IHK conepxutcs 680 I'-HykineoTnnos, 4ro coctasiser 16% ot
obmero yncna nykieornnoB JJHK. Ckombko comepxutcs A-, T-, LI-HykneoTnaos B
OTIIENBHOCTH B TaHHO# Monekyne JJHK?
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Wcnonp3yss HaOMIOJICHHUST HA IKCKYPCHH, HAYYHO-TIOMYJSPHYIO JIUTEPATYPy WU
HHuTepHEeT-pecypcesl, codepute HHPOPMAIIUIO O METOJIaX M3YUYCHUS OpraHu3Ma ue-
JoBeKa (WM APYTHX JKUBBIX OPTaHU3MOB) HA PA3HBIX YPOBHSAX OpTaHH3AIlHU.
[ToaroToBETE AMEKTPOHHYIO TPE3CHTANNIO B mporpamme Power Point mo ciemny-
I0ILEMY IUIaHY:

Opranmsm.

YpoBeHb OpraHu3anuu.

W3yuaemas cucrema.

Hcnonb3yeMblil METOA.

3HayeHne UCCIIETOBAHMA.

2. Cobepure undpopmaiuio u3 cetd VHTepHeT 0 3a0071eBaHUAX YEIOBEKA, CBA3aHHBIX
C HEXBaTKOW KaKoro-JIM00 XUMHYECKOro sieMeHTa. [loroBopure ¢ uiaeHaMu cBoeil
CeMbH, 3HAKOMBIMHU BpayaMH O HEOOXOMMBIX JUIsl YEJIOBEKa XMMHUUECKHX JJIEMEH-
Tax M O MyTSIX MMOCTYIUICHHS] UX B opraHu3M. [1oroToBbTe BEICTYIUICHHE HA TEMY O
3a00JIEBAaHMSX, CBSI3aHHBIX C HEJIOCTATKOM XHMMHYECKHX JJIEMEHTOB, O INpOQH-
JIAKTHKE U JICYEHUN 3THX 3a00J1eBaHNUH, 0()OPMHUB PE3yJIbTaThl B 11000 opme 1o
CBOEMY BEIOODY.

3. Hcnonp3ys COOTBETCTBYIOIINE HCTOYHUKH (CTAThH U3 )KYPHAJIOB, Ta3eT U T.II.) UIIH
WHTepHeT-pecypesl, MOAroToBbTe (OTOKOUIAK Ha JjucTe (opmara A3 Ha Temy
“Ucronbp3oBaHne YEITOBEKOM €CTECTBEHHBIX M HCKYCCTBEHHBIX YTIIEBOIOB M )KUPOB,
MIPUPOJIHBIX BENIeCTB OSIIKOBOI MPUPOJIBI”.

4. CmomenupyiTe TPOCTPAHCTBEHHYIO MOJIEIb MOJICKYJIbI O€NKa, HUCIONb3Ys ITac-
THIMH U THOKYIO MPOBOJOKY. [IpOIeMOHCTPUPYHTE HA MOJEIH MPOLECCHI JCHA-
TYpaIM{ U PEHATYPAINH, OOBSICHUTE MPUIHHBI HAPYIICHUS IPUPOTHON CTPYKTYPHI
Oenka.
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B EEETITTTTITITR—

1. BoiOepuTe BepHbIe YyTBEP:KICHUS:
1) bBabouka — 3T0 KuBas CHCTEMa Ha YPOBHE OpTaHM3MA.
2) Wnudy3opus 1 BUPYC — KUBBIE CHCTEMBI OTHOTO YPOBHS.
3) Bux xomap ManspuitHBIA — cCTEeMa Ha YPOBHE TOIYJISIIHH.

4) T'pymnribl )HUBBIX CYIIECTB, MPUCIIOCOOJICHHBIX K COBMECTHOMY IPOKUBAHHIO HA
OIIpEe/IeTICHHON TEPPUTOPHH, BMECTE CO CBOEH cpesioii oOuTaHus oOpasyroT
ouochepy.

5)  XJopormiacT — 3TO CHCTEMa Ha YPOBHE KJICTKH.

6) TledyeHOUYHBIH COCANBITUK — ATO CUCTEMA TOTO K€ YPOBHS, UTO U ME€YEHb, IJIe OH
rapasuTHpyer.

7) Ha TkaHeBOM ypOBHE KHMBBIE CYIIECTBA H3Y4aeT HayKa THCTOIOTHUSI.

2. OTMeThTe NIPAaBWILHBIN BAPHAHT OTBETA:
1)  AMHHOKHCIOTHI pa3IHYAIOTC paOUKAIOM/A30MUCHBIM OCHOBAHUEM.
2) B cocras remorioOuna BXosT HoHb! Mg/Fe.
3) Bropuunas ctpykTypa Oejka IpeacTaBiIeHa yenouKol/cCnupasio.
4)  Ancuun obpasyer B JIHK koMIuieMeHTapHYO CBSI3b C ypayuiom/ mumMuHOM.
5) K MoHOcaxapumaM OTHOCST YeJLitos03Y/20KO03Y.
6)  Bousbe sHepruu BeLIeNUTCS U paciuerienun 10 r 6enka/scupa.

7)  Ecmu uens JIHK conepxut 28% aIeHUHOBBIX HYKJICOTHJIOB, TO KOJUYECTBO
TYaHMHOBBIX HYKJICOTH/IOB paBHO 28/ 22 %.

8) Ilporecc yTpaThl IPUPOIHON CTPYKTYPHI OCIIKa HA3bIBACTCS
peHamypayus/0eHamypayusi.

3. Kakue npusHaku xapaktepu3yiot moJiekyabl JHK u PHK? Ilepeuepture
TA0JIMIy B TeTPaIb U 3aMOJHHUTE ee.
1. SIBnsiercst XpaHWUTEIEM HACIICJCTBEHHON HHPOPMAIIHH.

Coctout u3 0JHOI MOIUHYKICOTUIHON HUTH.

Nmeer nyxneotunst A, Y, I, T'.

CocTouT U3 AByX MOTMHYKICOTHIHBIX HUTEH, 3aKPYICHHBIX B CIIPAITB.
Nmeer nyxneorunst A, T, I, .

S vk wD

Hepez[aeT HaCJICACTBCHHYIO I/IH(l)OpMaIlI/IIO n3 g/1pa K pI/I6OCOM€.

JTHK PHK

4. )Ial-[l:-l ABE MOCJIeA0BATEJIbHOCTH HYKJICOTHI0B:
1. ... HALL ALIA IITT ATA TIT ...
2. ...1I'A ATT YII AYA ATTI ...

Omnpenenure, Kakas U3 HUX ABIsIeTCs (parmMeHToM kommpytomen menu JIHK, a xakas —
ydacTkoM nHpopmannonHoit PHK.
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5. Tlpou3ouina ageHaTypauus 0e1ka npu Bo3aeiicTBuu He00/1b10i 10361 Y®. Ilocie
cHATHA Bo3elicTBuA Y® ¢yHkuum 0enka BoccTaHoBUINCh. Kakue ypoBHI
CTPYKTYPBI IOCTPAJaJH NPHU JeHATYPaLHH:

A. TOTBKO BTOPUYHAS CTPYKTYPA;

B. Tonbko nepBuYHas CTPYKTYypa;

C. TONBKO TpeTUYHAsl CTPYKTYPA;

D. tpernunast u BropuuHasi;

E. Tpetnynas, BTopudHas U EpBUYHAS.

6. OTBeThTE HA BONPOCHI:

e Yr0 moHnmarot 1oy ooMeHoM BemiecTB? Kakue nporeccsl OH BKIIFOYaeT?
e UYeM rpo3uT opraHu3My MOTEPS UyBCTBA PA3IPaKUMOCTH?
e [loueMy MOTOMCTBO BO MHOTOM TOX0€E HA CBOMX POAUTEICH?
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KNETKA - 3JIEMEHTAPHAA
EOVWHULA CTPOEHUA

U PASBUTUA XKUBOIO
OPIrAHU3MA

n MSY‘-IEHVIE KINETKW. KINETOYHAA TEOPUA

— Y10 Takoe kneTtka?

LinTonorus (o1 rpeu. “sitos” — knetka, — Bce NV KUBble OPraHu3MmBbl,
El,oqos — Hayka) Hayka o KreTke. obuTatowwme Ha 3emne, MMelOT
OMbLUVHCTBO XMUBbIX OPraHN3MoB @ KNeTOYHOe CTpoeHne?
COCTOAT U3 KneTok. Knetka — anemex- — Ha Kakue rpynnbl MOXHO
TapHasi eaviH1LA CTPOEHWSI, Pa3BUTUS 1 pasfenuTh OpraHU3Mbl B
thYHKLIMOHNPOBAHWS KMBbIX OPraHn3MoB. 3aBUCUMOCTM OT CTPOEHUS
KNeTkn?

——

Ha6nopeHue KneTok pacTeHUM, XXUBOTHbIX U
rpn6oB Nog MUKPOCKOMOM. e

Llenb: ndyyeHve n cpaBHeHne ocobeHHocTewn
CTPOEHUS pasNUYHbIX KIEeTOK.
OGopyaoBaHUe: MUKPOCKOMN, MUKponpenapaThbl

KNeTOK pacTEHUN, XMBOTHBIX 1 rpnboB, Nnakatbl ¢ f h
n300paxKeHNsIMU pasHbIX BUAOB KMNETOK. L “ .
Xoa pa6oTbi:

1. PaccmoTpuTe B MUKPOCKOM KNETKN pacTEHUN, .O &,

XVBOTHBIX 1 rpnboB.

2. W3yyute pucyHok “Knetku pasnmyHon opmbl
OOHOKNETOYHbIX N MHOTOKIETOYHbIX OPraHn3MoB”.

3. CpaBHUTE yBUAEHHOE B MMUKPOCKOM C 06beKTaMmn, N306paKeHHbIMN Ha PUCYHKE.
3apucyiite Habnogaemble B MUKPOCKON 0OBbEKTbI M NOANULIMTE Ha3BaHUS BUAMMbIX
YacTen KneTku.

4. CpaBHuTe KNeTkn mexagy cobon.

Bua knetkn  Cxematuyeckoe nsobpaxeHue knetkn ~ OCOBEHHOCTM CTPOEHMS KNETKM
— B yem cxoacTBO 1 pasnuumne 3Tux KNeTok?

Lutosiorust u3yvyaer CTpOSHUE, XUMHUYECKHHA COCTaB, (PyHKIHMH, pa3MHOXKCHUE U
pas3BUTHE, OCOOCHHOCTH MPHUCIIOCOOIEHHOCTH K Cpelle KIETOK opraHu3Ma. B nHac-
TOSIIEE BpeMsl LUTOJIOTUS CUMTAETCS KOMIUIEKCHON Haykol. ITomuMmo npyrux
OMOJIOTMUECKUX HAYK OHAa TECHO CBs3aHa ¢ (PU3MKOM, MaTeMaTUKOW, XMMUEH U JIp.
[TosTOMY BBIIESIOT LIMPOKYIO 00JaCTh HAYKH, HAa3bIBAEMYIO Ouo102Uell KIemKU.
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Hcropus nzydenus kiaeTku. Hayka nurosiorust pa3Buiiach B CBsI3U ¢ U300pe-
TeHueM Mukpockomna. [lepBeie MUKpocKOIbI mosBuiauchk emnie B XVI Beke B [oi-
nmanauu. Jns nccienoBaTenbCKUX paboOT MHUKPOCKOI BIIEPBBIE HCIOIB30BAN aH-
rnuiickuid pusuk u 6otanuk Pobept ['yk. B 1665 rony oH, paccMaTpuBasi TOHKHHA

Cpe3 MpOOKU C MOMOIIBID CKOHCTPYHPOBAHHOTO UM MHU-
KpPOCKOTIa, YBUJIET, 9TO MPOOKA COCTOUT U3 OTACITHHBIX T10-
XOKMX Ha MYCIHUHBIC COTHI SYeeK M Ha3Bal ux ‘‘sifos’ —
° uuTonorus
S e [ ] xierkamu. Hecmorps Ha To, uro P.I'yk Buzmen He camy
* KneTouHasi Teopust KIIETKY, a JIUIIb € 000JI0UKY, TEPMHUH “KJIeTKa’ BIOCIEI-
CTBUHY HaYaJl MIMPOKO MCTIOIH30BATHCS B OMOJIOTHH.

CT e oscraennn

— Kakumn metogamm MOxHo n3yyaTtb CTpoeHue un aeATesibHOCTb KNeTkn?

OJIHOKIICTOYHBIC JKMBBIE OPraHM3MbI BIIEpBbIe ObUTH OTKPBITHI B 1680 romxy
Anrtonn BaH JleBenrykoMm. Ero mukpockon ysenuuuBan oObekThl 0 270 pas.
JanbHeilliee ycoBeplIEHCTBOBAHNE MUKPOCKONA 03BOIMII0 B XIX BEeke HaKOMUTh
0o0IMpHYI0 HMH(GOPMAIMIO O CTPOCHUHM KIETOK PACTeHUH M KUBOTHBIX. B 3TOT
nepuoj Hemenkwii yueHsli MatTtuac lllnetinen codpan u 0600 OCHOBHBIC Ma-
TEepHaJbl O CTPOSHHUH PACTUTENBHOHN KiIeTKH. HakoreHHble 3HaHHWS O CTPOCHUHU
KJICTKH CO3JIAJT OCHOBY IS TTOSIBJICHUS KJICTOYHOW TEOpUH, KOTOpas Obuta chop-
myiupoBana B 1839 rony Teonopom IlIBanHoMm. T.1lIBaHH, COMOCTaBUB MMEBITYIOCS
y Hero mH(popManuto ¢ uccienoBanusiMu M.1lIneiinena, ycTaHOBWIL, 9TO KIETKH
YKUBOTHBIX M PACTEHHUI CXOJHBI IO CBOEMY CTPOCHHUI0. TeM caMbIM OH IOKa3a, 9T
KJICTKA SIBJISICTCS OOIIEH SIMHUIICH CTPOSHUSI OPraHU3MOB.

To » B yenoBeyeckoM opraHuame HacuuTbiBaeTcst okono 10 kneTok.
3HHT€— o Kaxgyro cekyHAy morvbarT U 3aMeLlalTcs HOBbIMW 3 MIIH. 3pUTPO-

pPecHO... LIMTOB.
¢ OO6bIYHO pa3mepbl PacTUTENbHBLIX U XXUBOTHbLIX KINETOK KonebnTcs B
npegenax ot 5 go 20 mkm B nonepeyvHuke. OOHAKO KNETKU TOHKUX
pacTUTENbHbIX BOFIOKOH U OTPOCTKN HEPBHbIX KINETOK MOryT AOCTUraTb
B ANWHY OQHOro MeTpa.
o Cawmble KpymnHble KINEeTKM — 3TO AnLa NTUL, XenTokK Aila cTpayca Becut
okono 0,5 kr.

Opnnako u T.1IBann, u M.IlIneiineH ommOOYHO NOJAraiy, 4To KJISTKH B Opra-
HU3ME TOSIBIISIFOTCSI U3 BEIIECTB HEKJIETOYHOTO CTPOEHUS. DTy MBICIb OTBEPr HE-
Merknii yaensrii P.Bupxos. B 1858 rony on copmynmposan BeiBoz: “Bcee kimeTku
MIPOUCXOMAAT OT MaTepuHCKOM myTem aeneHus . Ilo3xe, B Hauane XX Beka, K.bap
OTKpPBLI SIMLEKIJIETKY MICKONUTAIOUIMX U YCTAHOBWII, YTO BCE MHOIOKJIETOUYHBIE Op-
TaHU3MBI OEPYT CBOE HAYAJIO OT OTUIOAOTBOPCHHON SUTICKIICTKU — 3U20mbl. ITUM OH
JIOKa3all, 4To KJIETKa — HE TOJbKO CIUHUIIA CTPOCHUS, HO U CIUHUIA PA3BUTUS
JKUBBIX OpPTaHU3MOB. TOT (pakT, 94TO OONBIIMHCTBO OPTaHU3MOB UMEET KIECTOYHOE
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CTpOEHUE, CXOJICTBO UX CTPOCHHS ¥ (QYHKIHUH SBISIETCS JOKA3aTeILCTBOM €INHCTBA
UX MIPOUCXOXKICHUS.

Kaerounas teopusi. Bocnencrsun knerouynas teopust T.1lIBanna Ovuta 060-
raiieHa HOBBIMU IOJIOKEHUSIMH, YTO IPUBEJIO K MOSIBJICHUIO COBPEMEHHON KJIETOY-
Ho Teopuu. COBpeMEHHas KJIETOYHasl TEOPHsI BKJIIOUAET CIEAYIOIINE MOJOKEHUS:

1. Kietka — HauMeHbIIas €QVMHHALA CTPOEHUS U PAa3BUTHSI BCEX JKUBBIX Opra-
HU3MOB.

2. Kietkn Bcex OpraHM3MOB CXOJHBI 10 CBOEMY CTPOEHHUIO, XUMHYECKOMY
COCTaBY, JKU3HEESATEIBHOCTH U IPOTEKAHUIO OOMEHa BEIIECTB.

3. Pa3MmHOXeHMe KJIETOK IIPOUCXOTUT IMyTeM uX aeienns. Kaxxmaas HoBas KieTka
oOpasyercs IyTeM JIeJIeHNUs U3 MaTepUHCKON KIIETKH.

4. B cIHOXKHBIX MHOTOKJIETOYHBIX OpPTaHWU3Max KIIETKH, CIIEHUAIN3HPOBAHHEIC
TI0 BBITIONHAEMBIM UMH (DYHKITUSM, 00pa3yroT TKaHW U OPTaHBI.

5. TxaHu 1 OpraHsl peryJupyroTcs HEpBHON U I'yMOPaJIbHOU CUCTEMAMU.

HccnenoBanus KJIETKA UMEIOT OYE€Hb OOJIBIIOE 3HAUYCHHUE C TOYKH 3pEHUS ycTa-
HOBJICHUS IPUYMH 3a0oneBanuil. K mpumepy, npudauHoii caxapHoro nuadera sBisi-
eTCsl HapyIIeHUE PYHKITUH KICTOK TTOHKEITY I0UHON JKEITE3BI.

NMPUMEHEHWE N NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. Yka:kuTe NMeHAa YUeHbIX, KOTOPbIM MPUHAJIEKAT YTBEPIKIACHHUS:
1. “KmeTka — emuHHIIA CTPOCHUS KUBBIX CYIIECTB” +--
2. “Knerka — eUMHHLIA PA3BUTHUS KUBBIX CYLIECTB’ ses
3. “Knerxu GepyT Hadayo ImyTeM JCICHUS OT MATCPUHCKON KICTKH -

2. BoiGepure BepHbIii 0TBET:

e TepmuH “kierka” BHepBble ObUI HCIONIB30BaH P.I ykom/A.Jlesenzyrom.

o P.I'yk/A.Jleeeneyx, paccMaTpuBasi TOHKHI Cpe3 MPOOKH € TIOMOIIBIO CKOHCTPYHUPO-
BaHHOT'O UM MHUKPOCKOIIa, BIIEPBBIC YBHUJIEI, YTO MPOOKA COCTOUT U3 OTACIBHBIX, I10-
XO0XMX Ha IMTYEIUHBIE COTHI SYEEK.

e OJIHOKJICTOYHBIC JKUBBIC OPraHU3MBI BIEPBbIC ObLIM OTKPBITBI P.IyKkom/A.Jlesen-
2YKOM.

3. Pacnoso:xuTe nMocie0BaTeIbHO M0JI0KEHUSI COBPEMEHHOI KJIeTOYHOIH TeopHHu:
A. B CIOXHBIX MHOTOKJIETOYHBIX OpPraHU3Max KIETKH, CHEHHAIM3MPOBAHHBIC IO
BBINOJTHSIEMBIM UMH (DYHKIIUSIM, 00pa3yloT TKaH! W OpPTaHbl.

B. Kuerka — HanMeHbIIas €MHUNA CTPOCHUS U Pa3BUTHUS BCEX )KUBBIX OPTaHH3MOB.

C. Pa3MHOXEHHE KJICTOK ITPOUCXOTUT ITyTEM HX JICICHUS.

D. Kierku Bcex OpraHM3MOB CXOIHBI IO CBOEMY CTPOEHHIO, XUMHUECKOMY COCTAaBY,
JKH3HEACATEIHLHOCTH U MPOTEKAHUIO OOMEHA BEIIECTB.

E. Txanu u oprassl peryJupyrTcs HEpBHOM U T'yMOpaiIbHOM CUCTEMaMU.

1 2 3 4 5
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m HEKHETO‘-IHbIE OPIrAHU3MbI. BUPYCbI

— Kakne BupycHble 3a6oneBaHus BaM U3BECTHbI?
9 — Kak yenoBek MoXeT 3apa3uTbCA BUPYCHbIM 3a6oneBaHuemM?
]

Bupycwv (ot nar. “virus” — 1) — HeKJIeTOYHbIE (POPMBI KU3HN MaJIbIX pPa3MepoB.
Onu cocrosat u3 eenemuueckozo mamepuara (JHK wnmm PHK), mecymero Ha-
CJICICTBCHHYIO MH(DOPMAITUIO, W 3aIMUTHON OEIKOBOHM 000J0ukHM — kancuda. Bu-
PYCBI HE COJIepKaT CTPYKTYP, CO3JAIOIINX OpraHndeckue BemecTsa. [loatomy mist
MIPOLIECCOB JKU3HEICSATEIBHOCTH OHU HCIOJIB3YIOT PECypchbl KIeTKH Xo3siuHa. Oc-
HOBHOW OCOOEHHOCTBIO BHPYCOB SIBJISI€TCS TO, YTO OHHU CIIOCOOHBI Pa3MHOXKAThCSI
UCKITIOYUTEIBHO B KIETKax XMBOTO OpraHu3Ma. MX pa3MHOKEHHE MPHUBOIUT K
rubenu kneTku. HacneacTBeHHBIN MaTepuan BUpyca, MOMABIIETo B KIETKY, BHEAPS-
eTcs B HACJIEICTBEHHbII MaTepuall KJIETOK X0311uHa U u3MeHseT ero. XKusble opra-
HU3MBI MOTYT OBITh 3apa)KeHbI HECKOJIBKUMH BUIaMH BUPYCOB.

[eAaTenbHOCTb .

CpaBHuTE CTpOEHME KNEeTOK OakTepumn n BOOOPOCM C BUPYCOM TabayHow Mo3auku. [Mo-
CTaBbTe 3HaK “+” TaMm, rae NpUCYTCTBYIOT AaHHbIE CTPYKTYPbI.

OpraHongabl KneTka 6aktepuii | Knetka Bupyc TabayHonm
BOAOPOCHEN | MO3auku

KneToyHasi o6onouka
Lintonnasma

Anpo

HacnencTtBeHHbIN
matepuwan (OHK wnu PHK)

KryTnku
Xpomatodpop
Hirvrikn
Ky Hapa
PHE,
Kaeroun Baryoan CHEPIYTAN

oboaov KR Ilnramimnisa B CITHPAT,

Llsrnoriaasis CHETOMYBCTHN- OBonouka
IHE Azl 3 Beonsix 8
u MOICEYN
X posaraduop Oiiunoerin
KneTka 6aktepun KneTka Bogopocnv Bupyc TabayHon mo3anku

— Mo kaknm Nnpu3Hakam BUPYC MOXHO CHUTaTb KNBLIM?

IIyTu 3apaxeHnus 4yejl0BeKa BUPYCHbIMHU 3a00JieBaHUSIMU. BUpychl BbI3bIBa-
I0T y YeJIOBEKAa Pa3/IMuHble 3a00JI€BaHUS, IPOHUKAS B OPraHU3M X035MHA HECKOJIb-
kM yTsiMu. OJTHUM U3 CIIOCOOOB SIBJISICTCSI IPOHMKHOBEHUE BUPYCa C HEKAYeCT-
BeHHOH nuiieid. K npumepy, Bupyc renatura A NpOHUKAET B OPraHU3M UMEHHO Ta-
KUM IIyTeM. Bupycsl momajgaror B OpraHu3M 4epe3 KpOBb, HECTEPUJIbHbBIC MeEIU-
[IUHCKUE MHCTPYMEHTHI, Yepe3 IUIAleHTy OT MaTepH K IUIOAY.
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— Kak yenoBek MOXeT 3alUTUTLCA OT BUPYCHbIX 3aboneBaHnn?

Bupycor cenamuma B, 6ewencmesa, ummynooegpuyuma u - Bupyc renatuta
JIp. TIEPEIAIOTCS OT YENIOBEKA K YEJIOBEKY Yepe3 KPOBb.
Psiyt BUPYCOB MOMAIAIOT B ABIXATENBHBIC Ty TH YeOBEKa
C BIIbIXa€MbIM BO3/IyXOM WJIH BO3/TYITHO-KAMEIBHBIM ITyTeM i
OT GOJILHOTO YesoBeka. Takue BUPYChI CYMTAKOTCS OMACHbI-
MM, TaK KaK MepeMeInasch Ha OONbIIIE PACCTOSHHS, MOTYT
BBI3bIBATh JMUIeMHH. TakuM criocoOoM MOTyT repeiapath-  FHE
cst Takue 0OJIe3HM, KaK TPHIIIL, OCTIa H JIp. Kanei
Bo30yauTenem 3a001eBaHus TPUIITIOM SBISIETCS GU-
pyc epunna, KOTOPBIU TIOpaXaeT B OCHOBHOM JIbIXaTeJb-

HbIE Ty TH. 3a00JIEBAHKE TIEPENAETC BO BPEMSI JIBIXAHHUSI
BO3/yIIHO-KAIENbHBIM MyTeM OT GOJBHOTO K JPYTHM

Jlnanas obonouka

° BUpYC
oM. BUpycoM ocnbl 4enoBek TakKe 3apaxaeTcs BO3-  NONOMUENUT
IyITHO-KaMeJIbHBIM TTyTeM. Bo BpeMs ocmbl cHadaia ° renatut

MOPaKaroTCsl AbIXaTeIbHbIE MYTH, a 3aTEM KOXa.

Kopb sBrsercst xanenbHOW MH(EKIMed. Bo BpeMs 3apakeHUs 3TUM BHPYCOM
BHauaje HaOIIOaeTCs MOPAKCHNUE TBIXaTeNBHBIX IMyTeH — OT POTOBOM MOJIOCTH 0
OpOHXOB, a MO3KE MOPAKAIOTCS KOXKA U KUIICUHUK.

VY nerell wacTo BcTpewaeTcs BUpycHOe 3a0o0JieBaHUE, HA3bIBAEMOE NOIUOMUE-
aumom (Oemckuti napaiuy). Bo Bpems MOJMOMHUEIHTA TIOPAKAIOTCS TBUTATCIIHHEBIC
HEHPOHBI TTIOTKM U KUIIEYHHUKA, 2 B HEKOTOPBIX CIIy4asx M CIMHHOTO Mo3ra. Bupyc
MOJIMOMHUENINTA TIEPEAAETCsl BO3IYIIHO-KAINIENbHBIM IIyTEM C MUIIEH M BOJOH, C
3arps3HEHHBIMU MTPEIMETaMHU, C UCITPAKHEHHISIME OOJIBHOTO YeIoBeKa (BHUPYC mepe-
HOCAT MyxH). [lomrMo denoBeka, BUPYCHI BBI3BIBAIOT 3a00yieBaHUs y OakTepui,
rpubOB, PaCTCHUH U KUBOTHBIX.

MHTE- * BakumHauus. Npu aTom ognH BUpYC ncnonb3yeTtcsa ansg 6opbbbl ¢ opy-
PECHO.. M. B 1885 rogy dpaHuysckun ydeHbin Jlyu MNactep nsobpen BakunHy
npoTue BelueHcTBa.

[Mpv BBEOEHWMM 3TON BaKUMHbBI B OpraHn3M, YernoBek He 3aboneBaeT, HO NpoTuB 60-

NEe3HEeTBOPHOro BMpyca pa3BMBaETCS aKTUBHbLIA UMMYHUTET.

o XuMmunyeckas Tepanus. OT0T METOL OCHOBbLIBAETCS Ha BMUSIHUN XUMUYECKUX Npe-
napaToB Ha BUPYCbl. TPYAHOCTb 3aKNO4YaeTca B TOM, YTO BUPYCbl BHYTPU KNETKX
Pa3MHOXalTCsA 3a CYET €e CTPYKTYP, U Mpu BO3OENCTBMN XUMUYECKUX BELLECTB
Ha BMpYC HapyLuaeTcsi 0OMeH BEeLLEeCTB U B CaMOW KNeTke.

* UHTepdhepoH. 3alnuTHOE BELLECTBO, CUHTE3MPYEMOe CaMON KIEeTKOW B OTBET Ha
BNUsHME Bupyca. OToT 6enok NpensaTcTByeT pa3mMHOXEHWIO BUpYyCca, NONaBLLEro B
kneTky. HabnogeHusa nokasanu, 4To YeM MeHbLLE BbipabaTbiBaeTcsa MHTeEPdEpPO-
Ha B OpraHusmMe, Tem Tspkenee npoTekaeT BUpycHoe 3aboneBaHue.

3'@ MpodmnakTnka BUpPYCHbLIX 3aboneBaHUn
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MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWUIA .

1. YcraHoBHTE COOTBETCTBHE:

IIyTu 3apakenus 3a0oJieBaHne

. . 1. Temarutr A
A. C 3arpsi3HeHHOI nuiei

2. Tenmarut B
B. Yepe3 kpoBb
3. HWmmynoneduur
C. Bo3ayumHo-kanejabHbIM
vTeM 4. T'pumm
4 5. Ocna

2. CpaBHHuTe BUpPYCHI M DakTepuu. 151 Ka:KI0r0 yTBEep KIeHHUs PelIuTe, BEPHO JIM OHO
JJ15l BUPYCOB, 0aKkTepHii WM Tex u Apyrux. OTBeT 3aHecuTe B TA0IULY.

1. BeI3pIBAIOT MH(EKIHOHHBIE TOIEKO TOIEKO BepHo st
3a00JIeBaHKS U JITHAEMUN; BHPYCEI GaxTepun | obemx

2. SIBnsAroTCA HEKIETOUHOH (hopMoit rpymm
HKU3HH;

3. Hekoropsle siBisttoTcst aBTOTpodamu;

4. TlepeaBurarorcs ¢ TOMOIIBIO

JKTYTUKOB;

5. Pa3zMHOXar0TCS BHYTPH KIIETOK;

[e)

. XpaHAT CBOIO I€HETHYECKYIO
MH(POPMAIHIO B HyKJICMHOBBIX KHCIOTAX;

7. IMEI0T KJIETOYHYIO CTEHKY;

8. ImeroT 6eTKOBYI0 000JI0UKY:;

9. MoryT BCTpanBaThCs B TCHOM XO35HHA;

10. He umerot chopmMupoBaBIIerocs sipa;

11. PazmMHOXatOTCA I€TIEHHEM.

3. Hcnosb3ysi 10NOJHHUTe]IbHbIE MCTOYHMKH HHQOpMAalMU, MOATOTOBHTE COOOIeHHEe O
NPOSIBJICHHH BUPYCHBIX 3a00/1eBaHmii. 3aHecuTe HHGOPMALUIO B TAOTHILY:
Bonesnu yenoreka Bone3nn xKUBOTHBIX Bbonesnu pacrenuit

4. OTBeTbTE HA BOINPOCHI:

e HexkoTtopble BUpyChl IPOHUKAIOT B OPraHU3M YeJIOBEKa Yepe3 CIU3UCTIE 000IOUKH.
BepHo 11 yTBepKieHUE, UTO BUPYC MOKET IPOHUKHYTh B OPTaHU3M UelIOBEKa
yepes CINU3UCTYIOo Ta3?

e [loyeMy BpeJJOHOCHBIE KOMIIBIOTEPHBIE IPOTPAMMBI, HapyIIAIOIINE PadoTy
CHCTEMBI, TO)KE Ha3bIBAIOTCS BUPYCaMu?
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m KJ'IETO‘-IHbIE CTPYKTYPbI U UX ®YHKLUU

o Kakue cTpyKTypbl ABRSAIOTCA OGLMMM ANS XKUBOTHOW U PacTUTENbLHOWN
" Kknetok?

© - C yeMm CBsi3aHO Hanuuve PasfNM4alOLMXCH CTPYKTYP B 3TUX KreTKax?

BoaBMIHCTBO KIETOYHBIX CTPYKTYP OTIACICHBI OT IUTOILIA3Mbl MeMOpaHoii (0T
nar. “membrane” — koxuna, 000104ka). MemMOpaHa COCTOUT M3 JBYX JIMIHIHBIX
cioeB U 0enkoB. CTPYKTYphI KIETKH, HMEIOIUe MeMOpaHy, Ha3bIBAOT MeMOPAH-
HolMU  opeanoudamu. HexoTopble oOpraHOWABI HE OTAEICHBI OT IMTOTUIA3MBI
MeMmOpaHoi. Takwe opraHoOuAbI Ha3BIBAIOTCS HEMEMOPAHHBIMU OP2AHOUOAMU.

MemOpaHHble OPraHoubl. DTH OPTaHOUIBI JCISITCS HA JIBE TPYIIILI — OJIHO-
MeMOpaHHbIe 1 IByXxMeMOpaHHbie. K omHOMeMOpaHHBIM OTHOCSTCS SHIO0ILUIa3MaTH-
YecKasl CeTh, KOMIUICKC [ OJNIBIKH, JIM30COMBI, a K IBYXMEMOpaHHBIM — MHTO-
XOHJIPUH U TIACTHU/IBL.

OnHoMeMOpaHHBIE OPTraHOWABI. DHOONIAZMAMUYECKAs Cemb TIPEJICTABISIET
co00if cHUCTeMY OTHeNIeHHBIX MEeMOpaHaMH JpYT OT Jpyra KaHallOB M TOJOCTEH.
BriaensroT mepoxoBaThld U TIAIKHI TUIBI SHAOIIa3MaTU4YeCKoi cetu. Ha MmemO-
paHax IIepoXOBaTON H/IOTUIA3MATHYECKON CETH PACIIONIaraeTcss MHOKECTBO pUOO-
COM, KOTOpBIC U TIPUIAIOT € “IepoXoBaTOCTh” . 31€Ch MPOUCXOIUT CHHTE3 Oelka.
Ha rmagkoit ske SHAOMIa3MaTHYECKON CETH CHUHTE3UPYIOTCS YTICBOABI M JTATIHIBI.
DHII0IUTa3MaTHYECKas CETh HE TOJIBKO HAKAIIIMBAECT CHHTE3UPOBAHHEIC B €€ KaHaIaxX
W TIOJIOCTSIX BEIIeCTBa, HO M 00eCnedrnBaeT TPAHCIIOPTUPOBKY STHX BEIIECTB B
KIIETKE.

Komnnexc I'onvoocu B KIETKE MPEICTABICH PA3IUYHBIMU IUIACTUHYATHIMU TI0-
JIOCTSIMU, KaHAIbIIaMU U Ty3bIlpbkamu. OcHOBHasI (QYHKIHS KoMIUIeKkca [ obmKu
3aKJIFOYAETCs B 3aIlaCAHNUH BEIECTB, 00Pa30BaBIINXCS B KJIIETKE, U Y4aCTHE B UX BBI-
BEJICHUHU U3 KIIETKH HapyKy. Kpome Toro, oH y4acTByeT B ((OPMHPOBAHUH JIM30COM
Y OOHOBJICHHH TIIa3MaTHYECKON MEMOPaHHBI.

Jluzocomer (om epeu. “lysis” — pacTBOpsito, “soma’ — T€NO) — ITO My3bIPHKH,
BHYTPH KOTOPBIX HAXOAATCS (PEPMEHTHI, PACIICTIISIONINE OSTKH, dKUPHI U YTIICBOIBI.
OCHOBHOH (pyHKIIMEH SIBISICTCS yY4aCTHE BO BHYTPUKIICTOUHOM IMHUIIICBAPCHHUU.

JAByxmeMOpanHble opraHonibl. K HIM OTHOCSATCS MUTOXOHIPUU U TIIACTUABL.
Mumoxonopus (0T Tped. “mitos” — HUTH, ‘chondrion” — 3epHO, TpaHyia) — 3TO Op-
raHou] oBaJbHOH (hopMmbl. MutoxoHapuu umeroT codctBennyo JIHK, mostomy
OHHM MOTYT Pa3MHOKATbCA JeJeHUuEM nomnojaM. OmnpeneneHHas YacTh SHEPIUu, KO-
TOpas 00pazyeTcsi B MUTOXOHAPHH, YIaCTBYIOIIEH B KIIETOYHOM JBIXaHWUHU, MOXKET
3amacarbCsl B BUIC DPHEPTHH XUMHUECKUX COSTUHEHUH. JTa SHEPTHUS UCTIONB3YETCS
JIIPYTUMU CTPYKTYpPaMH KICTKH.

Inacmuowr (o1 Tpeu. “plastidis, plastos” —

c(hopMHUpOBaHHEIHN, BBIJICTUICHHBIN) — OpPTraHO- ° MeMbpaHa
HUJbI, BCTpEUAIOIUecs, KaK MpaBuJIO, B pacTH- * Mem6paHHble opraHouAbl
TeJIBHBIX KJIeTKaX. TaK *ke, KaK ¥ MUTOXOHPHH, * Hemem6paHHbIe opraHouAb!

umeroT cobcrtBennyro JIHK, mostomy moryt
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Pa3MHOXKAThCS ACICHUEM IONoJIaM. Pa3iuyaroT Tpu BHJA IUIACTHJI: XJIOPOILIACTBI,
JEHKOIUIAaCThl, XpoMoIuiacTsl. JleWkorracTel OeclBETHBI M MOTYT HAKaIUIUBATh
3allacHbIC TNUTATEeNbHBIE BEIlecTBA. B XpoMoruiacTax conepikaTcs HMUTMEHTHI,
NPHUJAIOIINE PA3INYHbIE [[BETa PACTEHMSM. XJIOPOIUIACTHI 3€JEHOr0 LBETa; 3eie-
HYIO OKPacKy MM IPHIAET MUTMEHT XJI0popmiu1. XI0pohHT cnocoOeH MoronaTh
suepruto Connna. Ha cBery B xmopormtactax uaet ¢orocunres. [Ipu stom ompe-
JICTICHHAsI 9aCTh COJTHEYHOM YHEPTUH 3aMacaeTcsi B BUJIC XMMUUSCKUX COCTNHEHHIA.

[eaTenbHOCTb .

Onpe.qenMTe Ha3BaHUA YKa3aHHbIX B Tabnuue opraHoungoB.

MemM6paHHble opraHouabl

O CMCTeMa KaHanbLeB pa3HbIX pa3mepoB
o [OBYyX TUMOB: LLEPOXOBATHIN 1 FMagKui

O COCTOMUT U3 CIIOXXEHHbIX CTOMKOW NOSIOCTEN
O Ha UX NOBEPXHOCTU 06pasyroTCs My3blpbKu

O OKpY)XXeHHble MeMOPaHOW OKpyrble Unu
YOTMHEHHbIE YaCTUYKKW, CoaepXallmne
nuLieBapuTenbHble PEPMEHTbI

o [OBYyXMeMOpaHHble
O WCTOYHWK 3HEPruu KNeTku

o CyulecTBytoT Tpy BUAA (NeiKkonnacTsl,
XPOMOIMACTbI, XNOPOMnsacThbl)

Hemem0pannbie opranouabl. K HuM oTHOCSATCS puOOCOMBI U KIICTOYHBIH IIEHTP.
Pubocomuvr (0T Tped. “soma’ — Ten0) — OPraHOU HEMEMOPAHHOTO CTPOCHHMS.
Kaxnass pubocoma cOCTOMT M3 JBYX YacTHIl — OOJbIION W Manoil. DyHKime
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pubocoM siBisieTcst cuHTe3 Oeika. Jlns cuHTe3a Oejka OHM OOBIYHO COOpaHbI B
TPYIIbI, HA3BIBAEMBIC HOIUCOMAMU.

Knemounwiti yenmp COCTOUT U3 IBYX MEPICHAUKYJISAPHO PACIIOIOKECHHBIX IICH-
TPHUOJIEH.

[{eHTpHOIH TOCTPOCHBI U3 MUKPOTPyOOouek. KIIeTOUYHBIH MEHTp ydacTByeT B
npoliiecce JCJICHUS KIETKH. B KiIeTkax BBICIINX PACTEHUH IIEHTPUOIH OTCYTCTBYIOT.

MPUMEHEHME WU MPOBEPKA NOMTYYEHHBIX 3HAHWIA .

1. 3amoaHuTe CXemy:
- JIByxMeMOpaHHbIe

HememOpannsie

2. Bpi0epuTe BepHbIil BADHAHT:

e DOTOCHHTE3 IPOUCXOAUT B XAOPONIACMAX/NEUKONIACTAX

o depMeHTHI, paclICIUISIONINE OCIIKH, )KUPBI, YIIICBO/IbI, COIEPKATCS B pubocomax/
JU30COMAX

o JKupsbl 1 yriieBo sl 00pa3yroTcs B pubocomax/2no0oniasmamudeckoi cemu
Benku, >KUpBI ¥ yrIIeBObI HAKAITIMBAIOTCS TIPO 3a1ac B KOMNIEKCe
Tonvooicu/pudocomax

o AOpvuuxo/kKnemounslii yenmp He SBISICTCS OPTaHOHIOM.

3. Pa3smectuTe HOMepa yTBep:K/AEHHUIT HA COOTBETCTBYIOIIMX YACTSAX AMarpaMmbl Benna.
1) Hammuwme THK.
2) Hexoropsle BUIbl MOTYT HAKAIUIMBATh 3alIaCHBIC TUTATEIbHbIC BEIIECTBA.
3) Hexoropbie (GOpMBI COAEPIKAT IIBETHBIE MTUTMEHTHI.
4) B HexoTOpBIX BHJAaX MJET Mporecc PoTOCHHTE3A.
5) Hmetot qByxMeMOpaHHOE CTPOCHHE.
6) OOecreynBarOT KICTOYHOE JBIXaHUE.
7) Moryrt 3amacatb 3HEpruto B Bune ATO.
8) Pa3mHOXaroTCs IMyTEM JIeNCHNS.
Mumoxonopuu IThacmuoul

4. B kakuX KJeTKaX — IPOKAPHOTaX WIH JyKApHOTaX — NPodJieMa pacinpeeaeHust
o0s13aHHOCTell pelieHa Ha 6oJ1ee BLICOKOM ypoBHe? O0bsiCHUTE CBOIi OTBeT.
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m OEMEH BELWECTB U NMPEBPALUEHUE SHEPTU B XXUBbIX
OPIrAHU3MAX

— [1nA KaKUX XXU3HEeHHbIX MPOLIeCCOB OPraHU3My Hy)XHa 3Heprusa?

9 — OTKyAa XUBble CyLIecTBa Nony4alT 3Ty IHepru?
°

W3 oxpysxaromiel cpeibl B KJIETKY MMOCTOSIHHO MOCTYMAIOT BEIIECTBA U yalsi-
I0TCS U3 Hee NPOJYKTHI pachaza. DTO Ha3bIBACTCSl 0OMEHOM Geujecms, U1 Mema-
boauszmom (0T Tped. “metabole” — nipeBparieHne).

MponykTe nuranus
= =
Karafoamiv —
KaraGonnseckue " o

NpoUecon

— |

Anabuinis Benkn Yoo Hunpn

Anabonnyeckie f;g-\é'ﬁ m e et

MPOIECTRE

r.']l!l:l.).l TH {Lh'I!HU'I H!.lli-l
KPARLT, OGPaTyRInTica
(5] ITIIH.Tl'.h.'I?(. :l"IEI'l..‘TI.'I.'I,UH

£ NESCHI 1 CRENCTRY,

F MIJTLEY )
_ Asmuokncnom Tlpoctwie Favnepan
VITIC BTN i MHpHLE
KNCI0T
Paapyenne l Focong
MELTTIEE \ / WHPOBOi
A B Cuures A

TR ;]H'EFI'I!R HOTIoRe e A

('Hu'.i'mu

OcHOBY 00MeHa BELIECTB COCTABIISIOT MTPOIIECCHl aHA00IM3Ma 1 KaTabou3ma.

Anabonusm (ot rped. “anabole” — mogHUMATS), WK accumunayus (OT Jat. “assi-
milatio” — cusitHUE, YCBOCHHE) — MPOLIECC OOHOBIICHHUS M TOCTPOCHUSI CTPYKTYPHBIX
YacTeil KJICTKH U TKaHeil opranu3ma. B cBsi3u ¢ 3TUM aHA0OIM3M TaKKe HAa3bIBAIOT
u naacmuveckum oomenom (ot rped. “plastikos” — Basith, nenuth). B mporecce
aHaboJIM3Ma UJIeT OMOCUHTE3 CI0KHBIX MOJICKYJ JH00 M3 NEPBHYHBIX, JIMOO IMOC-
TYMAIONIUX U3 BHEITHEH Cpeibl MPOCTBIX MOJIEKYJ. B pe3ynbTrate CHHTE3UPYIOTCS
HEOOXOMUMBIC Ul OpraHu3Ma OelIKM, HYKJICHMHOBBIC KHCIOTHI, YIJIeBOIbI. AHa-
00JIM3M TpOTEKaeT 00JIee MHTCHCHBHO B IEPHOJI POCTA OpraHu3Ma. B coennHeHusx,

48



L2

o0pa3oBaBIIMXCsS BO BpeMsi aHAOONM3Ma, DHEPTHS
HaKarumBaeTcss B GopMe XMMHYECKUX CBs3eil. Ota

9HEPTHsl MOMYYaeTcs] U3 SHEPTHH, BBIICIIEMON MPH
* KaTabonusm

npolieccax pacmaja BelecTB, TO €CTh MPH Kama- T T
OonuyecKkux peakiusix B KIIETKE. - NAaCTUYECKUI OB6MEH

Kamaboauzm (ot tped. “katabole” — cOpaceiBa- * 3HepreTMYeckuin obmeH
HUE, pa3pylICHUE), WU JTUCCUMUIISAIUS — 3TO TPO-
Hecc pacmaja CIOXKHBIX OPraHMYECKMX MOJIEKYJ JI0 IMPOCTBIX COEIWHEHUH C
BBIJICNIeHHEM 3Heprun. Karabonmuueckue mpoueccsl 00ecreuyruBaroT SHEPruei Bce
omoxuMuyeckue mporecchl. [103ToMy mporiecc Ha3bIBAIOT TAKIKE dHepeemuiecKum
0bmernom. YacTb d3HEPTUU, BEICBOOOKIAIONICHCS TP Pa3phiBe XUMUUECKUX CBSI3EH
B OPraHUYECKUX COCIMHEHUSIX, 3aI1acaeTcsi B XMMUYECKOM BELIECTBE, Ha3bIBAEMOM
aoenosunmpugpocgopnoii kucromotr (ATD).

MeTabonuam
(obmeH BellecTB)
|
[ |

° aHabonusm

AHabonuam (accumunaumns, NacTu4eckui KaTabonuam (guccummnnsums, obMmeH aHeprum) —
obmeH) — obpa3oBaHMe MOMEKYS M3 NPOCTbIX: | | pacLLensIeHNe CIIOXKHbIX OPraHUYecKUX MOMEKyI
A+B= AB [0 NpocTbIX coeauHeHnii: AB = A + B
OHeprus nornouaetcs OHeprus BblgensieTca

— B Kakux 4acTsAX KIETKU MPOUCXOIAT OMO3HEPTeTUUECKUE MPOIIECCHI?
& — Kakoe BemiecTBo BCTymaer B SHEPreTHIeCKii 00MeH?

. CtpoeHue monekynsi ATO

CpaBHuTe cTpoeHune Makpospriyeckme cBsan

AT® co cTpoeHnem Hy-

kneotngos [IHK n PHK. o OH / OH OH

— Kakune y Hux cxofHble H_G—D-ﬁun ~L Fln..g —~ ﬁ*UH
N OTNNYUTENbHbIE S o o o o
npu3Hakn? -.E ?,H

OH OH OcTaten oprocdhocthopHon KNCNOTE

Anenozuntpudocpopuast kuciaora (ATP). Opranuyeckoe BEIIECTBO, odecrie-
quBarolee KiaeTky sHeprueil. AT® cunrtaercs yHUBEpCaIbHBIM UCTOYHUKOM SHEp-
run. [lo xumngaeckomy cocraBy AT® sBrisieTcst HykiIeoTuaoM. B ero cocraB BXoasIT
A30TUCTOE OCHOBAaHWE aJIcHWH, pubo3a (YIJIeBOA) M OCTaTKU OPTOPOCHOPHOI

kucaoTel. DHeprust B AT® 3amacaercs, B oc-
o [Ins npoTekaHusi Bcex buoxmmu-

HOBHOM, B CBSI3SIX MEXIY OCTaTKaMH OpPTO-
¢docopHOil KHCTOTHI, HA3BIBAEMBIX MAKPO-
apeuveckumu ceasamu. 1Ipu paspeiBe ogHON
Makpoaprudeckor cBsizu B ATD ornensercs
OJIMH OCTaTOK opTo(ochOopHON KHUCIOTHI, U B

YECKMX peakumi B KreTke TpebyeTcs
aHeprusa AT®. K npumepy, 3anaca
3Heprun AT® B MbilLIaX XBaTaeT Ha
20-30 cokpalyeHui. [MoaTomy B kneT-
Ke HenpepbIBHO naet cuHtes ATO.
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pesynbrate BoIaesnsercs A0 40 x/lx suepruu. IIpm oTaeneHuu oxHOrO ocTaTKa
oprodochopHOl KHCIOTH 00pasyercs aderozunougocpam (AJD). Ito coenu-
HeHne MokeT cHoBa mpeBpatuThest B ATO®. [IpeBpamennst AT® B AJI® u o6paTtHO
CITy’KaT OCHOBHBIM MEXaHHU3MOM BBIPAOOTKH SHEPTUHU B KIIETKE.

[Ipu HeoOxomumoctn ot AJID MOXKET OTHEIUTHCS €Ile OJUH OCTATOK OPTO-
(hocopHOIT KHCTIOTHI, ¥ B pE3yJIbTATe Pa3phIBa OYePeTHON MaKPOIPTHIECKOH CBSZH
Beitensiercs 40 kJx sueprun; npu 3ToM AJ[D npeBpaniaercs B a0eHo3uHMOHOPDOC-
¢am (AM®), B cocTaBe KOTOPOro OCTAETCsl OJJMH OCTaTOK oprodocdara. 3a cyer
OoraTpIX dHEpruel MaKpOIPTrUYecKHX CBsi3ed B Mojekynax AT® kireTka MOXKeT
HaKaIIUBaTh U IIPU HEOOXOJUMOCTHU PacX0l0BaTh SHEPTHUIO.

Poar AT® B kierke. B kieTke B mporeccax OMOCHHTE3a, NPU JIBUKCHUH,
o0OpazoBaHMU Teria, OOpa30BaHMM HEPBHOI'O HMITYJIbCAa M JPYTUX KXH3HEHHBIX
mporieccax UCToab3yercs sHeprust ATO.

NMPUMEHEHME W MPOBEPKA NOJIYYEHHBIX 3HAHWIA .

1. YcraHoBHuTE COOTBETCTBHE:
. Pacna;:[ OpPraHNYCCKUX BEIIECTB

. CUHTe3 OpraHNYeCcKHX BELIECTB
. Beigenenue snepruu

. ®orocunTeE3

. BuocunTtes OenxoB

. [lornomenue sueprun

A. ACCUMWALIA

B. JUCCUMMWJIALWA

AN AW~

2. BriGepuTe BepHbIe YTBEPK/ICHHSA:
* B monekyne AJI® UMEIOTCsS TpH MaKpO3IPTUIECKHE CBSA3H
* Oneprust ATD pacxojyeTcs TPy MHOTUX >KU3HEHHBIX Ipolieccax

* [Ipu oTxeneHnn ogHOTO OcTaTKa OpTOhOChOPHON KUCIOTHI Bhiensiercs 17,6 kJlx
SHEPruu

* 3a cueT PHEPrUM MaKpOIPTUUECKUX CBsi3el B Mosiekyax AT® kieTka HaKaraIuBaeT
SHEPTUIO WM UCIIOJNIB3YET €e.

3. Ha cxeMe u300paxeHbl 3J1eMEHTHI,
cocrapasiomue AT®D:

D
U3 gero cocTosiT 9TH diIEMEHTHI? .; l
— ~ i~
A) ooe ; =
! (1) @ @

B) ooe
C) ooe

BrarMaTensHO TOCMOTpHTE Ha cXeMy: onpenenute Hykneotunsl AM®, AIID, ATO u
HaNWIINTE MOIHBIE HA3BAHHUS 3TUX MOJICKYJL.

1) ooe ;

B

Uro o603HaueHO OykBOit D?
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m HACJ'IE,I],CTBEHHAFI WH®OPMALIMA U TEHETUYECKUN KO

— KakoBo cTpoeHue 6enkoB?
" — Mouemy Genku Kaxxgoro opraHusma oTnMYaroTCAa Apyr ot gpyra?

Takue cBONCTBA JKUBBIX OPraHU3MOB, KaK CAMOBOCIIPOU3BEACHNE, HACIIE/ICTBEH-
HOCTb ¥ ©3BMEHYHMBOCTbH, IPOSIBIISIFOTCS, HAYMHAS ¢ MOJIEKYJIIPHOTO ypoBHs. [1o aToM
MPUYUHE yCTaHOBIICHWE MPHUHIIMIIA TIepeAadd HaCIeICTBEHHONH MH(OpManuu mo-
TOMCTBY CTaJI0O BO3MOKHBIM TOJIBKO ITOCIe u3ydeHust mosuexyisl JIHK.

CT e oscraenns

- I'quemy U3MeHeHue, npousolleguiee B O4HOM reHe KrieTku, MoXxxeT NOBTOPUTbCA

B reHax notomcTtBa?

JAHK u ren. Hocutenem HacieICcTBEHHOMH

uHpopmanuu sBisercs mosekyna JHK. Wn-
bopmarus 0 epBUYHOM CTPYKTYpe Genka Xxpa- SLpLhnEr
* reHeTYECKMiA Koa

HUTCSI Ha COOTBETCTBYIOIIUX Yy4acTKaxX MOJIe-
kynbl [IHK, HaseiBaembix cenamu. Takum oOpaszom, een (0T rped. “genos” — mpo-

UCXOXKIeHue, poa) — 1o yyactok JIHK, comeprkammii mEpOpMAaNiO 0 IEpBUIHOMN

CTPYKTYPE OTHOW MOJICKYJIBI OeIKa.
Ieneruueckmii koa. B renax xpanutcs nadopmariyst mocie0BaTeIbHOCTH aMHHO-

KUCJIOT TOr0 MJIKM MHOI'O0 CUHTC3HUPYCEMOI'O Oerka. BHOCJ’IGI[CTBI/H/I oTa I/IH(I)OpMaI_[I/I}I 10
TMPUHIAITY KOMIUICMCHTAPHOCTHU IICPLCIIUCHIBACTCA HA n-PHK n nepeaacTcsa NOTOMCTBY.

OGLwwasa cxema kogupoBaHUA ammHokucnoT Ha AIHK

f.l’_l.'r:.u.'r.r.rn Leed R TeneTHaeckuil ko

"Ilr |

Tpun. wrrr"

ILllf/HAAHAATTAHAA
= 1]

JIHK

Hocredosametsnocmy GuunosucIom & Geke

Hudopmarus o kaxa0i# aMUHOKUCIOTE, BXOJAIICH B COCTaB IIEPBUYHOMN CTPYK-
Typbl Oenka, “3ammcana’ Ha JIHK u PHK B Bume komOuHammm 3 Tpex HYKJICOTHIOB,

Ha3bIBAEMOW MpuUniemom.
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Crioco0 3amuicu WHGOpPMAIMK O TIEPBUYHON CTPYKType Oeika B BHJIE OIpese-
JIEHHOM mocienoBarenbHoCTH HyKJIeoTHaoB B Mojekyinax JIHK u u-PHK, na3zbi-
BACTCS 2eHEMUUECKUM KOOOM.

OeaTenbHOCTb .

PaccmoTpuTte Tabnuuy 1 Ha OCHOBE MPUHLMNA KOMMIEMEHTAPHOCTM onpeaenuTe Tpun-
neTbl, KOTOpbIE JOIMKHbI ObITb BMECTO 3HAKOB “?”. Kakumu Tpynnetamu KogmpyrTcs Ha u-
PHK amyvHOKMCNOTLI BanvH v rmyTaMmmH?

| uenb TTT rTT ? ? AL ?
OHK

Il uennb ? ? TTA urT ? AAT
n-PHK Yyy ? AAY ? LAL YYA
AMUHOKUCNOTLI* ®deH Ban Acn rny Unc Nen

* ®eH — peHnanaHuH, Ban — BanvH, Acn — acnaparuH, Fny — rmytamuH,
Lnc — unctenn, Nlen — nenuuH.

— W3 CKOMbKUX TPMNNETOB COCTOUT KaXAbli KOA N CKONbKUM aMUHOKMCIOTaM OH
COOTBETCTBYET?

CBolicTBa reHeTHYECKOro Ko/a. [ eHeTHUecKuil KoJ 00J1agaeT psajaoM ocoOeH-
HocTel. Tak, KOJ TPUIUIETCH, TO €CThb B KOJWUPOBAHWUU Ka)JIOW aMHUHOKHCIIOTHI
YUYacTBYIOT TPU HYKJICOTHA.

B reHeTryeckom Kojie KaxI0i aMUHOKUCIIOTE COOTBETCTBYET OJIMH TPUILIET, HO
HEKOTOPbIE aMHHOKHCIIOTHI MOT'YT KOJIUPOBATHCS OJTHUM WJIA HECKOJIBKHMH KOJIAMH.
B renernueckoM KoJie MKy T€HaMU CYLIECTBYIOT TPUIUIETHI, pa3AeisIIONINe HX 1
HUYETro He Koaupyromue. Bo BceX JKUBBIX OpraHM3Max OJUHAKOBBIM aMHUHOKHC-
JIOTaM COOTBETCTBYIOT OJINHAKOBBIC TPUILICTHI.

T oo

[OnvHa ogHoro HykneoTtnga = 0,34 Hm

Pa3mep ogHoro reHa = annHa ogHOro HykneoTuaa x n (Komn-Bo HyKNeoTuaoB)
Kon-Bo amMMHOKMCIOT = KOM-BO HYKNeoTnaoB: 3

Macca ogHoro reHa = KOf-BO HYKIEOTMAOB X MAcCy OOQHOrO HykneoTuaa
Macca ogHoro Hykneotuga = 300 a.e.Mm.

MonekynspHasi Macca 04HOro aMUHOKUCOTHOro octaTka = 110 a.e.m.
CooTHolueHne HykneoTnaos B monekyne AHK — A+ T/ T + =1

Nooabkrwbdbz=2
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MPUMEHEHUE 1 NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. Ha ocHOBaHMH HOCJIEI0BATEJLHOCTH HYKJICOTHAOB B oAHoil nemouke /THK mo-
CTPO¥iTe NPOTHBOMOJIOKHYIO LIEMOYKY:
1-st mermouka JIHK ...
2-s nenouka JJHK AAA — AL — ATl — ATT — ATT — AAT
IToctpoiite niens n-PHK, cooTBeTcTByronyto neppoii nenouke JJHK.

2. Mounomepom /IHK u PHK sBasiercs:
a) a30THCTOC OCHOBAHHUE
B) Jie30Kcupr003a i pudo3a
) @30THCTOE OCHOBAHUE U OCTATOK OPTOHOCHOPHON KHCIOTHI
€) HyKJICOTHIBI

3. B xakoM oTBeTe NPABHJIBHO YKAa3aHbI CBOMCTBA, oT/iM4aomue moiekyay JHK or
moJjiekyna PHK?

a) OQHOLCTIOYCYHAas1, B COCTaBE NMECTCA ne301<cnp14603a, SABJIACTCA HOCHUTEIJICM HaACJICII-

CTBEHHO HHpOpMAIINH.

B) JBYILICTIOYEYHAs, B COCTaBe MMeeTcsl pudo3a, MEepPeHOCUT HACIIEJICTBEHHYIO HH(OP-

Maluro.

C) OJJHOLCIIOYCYHAas1, B COCTaBC UMECCTCA pI/I6033, MEPEHOCUT HACJIICACTBCHHYIO I/IH(i)OpMa—

UI0.

d) JAByLICIOYCYHAd, B COCTABE MMCCTCH ,Z[G3OKCI/IPI/I6033, ABJIACTCA HOCHUTCIIEM HaACJICI-

CTBEHHOI HH(pOpMaNNu.

4. Pemmre 3apauun:

Y4uTHIBasA, 9TO B COCTAB O€lIka HHCYJIMHA BXOIUT 51 aMHHOKHUCIIOTA, paCCUUTANTE
KOJIMYECTBO HYKJICOTHIOB T'€HA, KOAUPYIOIINX 3TOT OEIIOK.

Monekyna JJTHK conepxut 80 000 octatkoB A, uTto cocrasisier 16% ot odiiero
YHclia HyKJICOTHAOB B MoJIeKyJie. Onpenennure KOINIeCTBO OCTAIBHBIX HyKJICOTHAOB
U JUIMHY IanHoi mosexyisl JIHK.
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m BVIOCI/IHTES BEJIKOB

— W3 KakKnx KOMNOHEHTOB COCTOSAT GEJIKU U HYKITeMHOBbIE KUCIOTbI?
’ — Kak 3aBUCUT cTpyKkTypa GernKkoB B KNneTke OT CTPOEHUS1 HYKITEUHOBbIX
L Kucnot?

B krerke mocTtossHHO 0Opa3yroTCss HOBBIE BEIIECTBA. DTOT MPOIECC HA3hIBACTCS
ouocunmesom (orTped. “bios” —Ku3Hb, “synthesis”’ —o0beaunenue). B mporiecce 6mo-
CUHTE3a CHHTE3UPYIOTCS OCITKH, JKUPBI, YTIICBOIbI U IPYTHE OPTAaHUYECKHE BEIIECTBA.

Buocunte3 GeqakoB. Kaxxmas kieTka COAEpX UT XapaKTepHbIC TSl Hee OeKH.
Hudopmarus 00 ux nepBUUHOM cTpykType 3akoaupoBana B JJHK B Bume mocie-
JIOBATEILHOCTH HYKJICOTHIOB. BO BpeMs cuHTe3a MOJIeKyJibl Oenka HH(OpMAIIUs,
umeroniasics B JIHK, mepenocutcst k pudbocome ¢ momonrsio u-PHK.

[eaTenbHOCTb .

PaccMoTpuTe pMCyHOK 1 OTBETbTE Ha BONPOCHI:

. [ne pacnonoxexa monekyna AHK?

['Ae n kak cuHTe3npyroTcs monekynsl n-PHK?

Kaknm ob6pasom nonagaet Hdopmaumst 0 CTPyKType 6ernka 13 siapa KNeTku B UUToniasmy?
Kyna Hanpaensetcs n-PHK B uMtonnasme?

'ne HaxopaTcs monekynel T-PHK?

Yto npucoeaunHstoT k cebe T-PHK?

Y10 cnHTe3npyeTcs B pubocome?

1

2.
3.
4.
5.
6.
7.

Cxema cuHTe3a 6erika B 3yKapuoTU4YeCKOW KreTke
Ien

Tpancnopruponka
AMHHOKHCIIOT K pnfocome
¢ nomouso T-PHE

Pubocona
e

Chopwa
MOAMHEHTHAHON

Hepexod
u-PHK uz Rdpa

i WL I Y / @ . 4 oot
ﬁh AMHHO- fs
W ® cuciora /
L ]

o #;Lt:;::;*‘i\

L]
HHTONDNAIMA

OTOT mpolecc NPOXOJAUT B JBa dTANA: MPAHCKPURYUSL U MPAHCAAYUA.

Tpanckpunyusa. Ha sTare moAroToBKH K CHHTE3y OejKa 3aKOAMpPOBAHHAS HH-
(dopmarnus o MociIe0BaTeIbHOCTH aMUHOKHCIIOT 10 TIPUHIIAITY KOMIUIEMEHTAPHOC-
T nepenuceiBaercs ¢ oxgHou nenu JIHK na u-PHK. DToT mpouecc HaspiBaeTcs
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mpanckpunyue (0T nat. “transkriptio” — nepe-
MHUCHIBAHUE), TO €CTh IEPENUChIBAHMEM HH(OP-
Mmarun. O6pasoBasmasics n-PHK nepexonut u3
A1pa B HUTOIUIA3MY KIICTKH.

Tpancnayus. Bropoii sTan 6nocunresa o6e-

L2

KnoueBble cnoBa

° TpaHCKpUNuUus
° TpaHCNAUUA

Ka Ha3bIBacTCs mpanciayuetl (0T nat. “translatio” — mepeBom). Bo BpeMs TpaHCIIA-
i uHpOpManusl 0 cTpoeHnn Oenka, 3amucanHas Ha U-PHK B Bune mocnenosa-
TEJILHOCTH HYKJICOTHJIOB, B puOOCOMAax MPEBPAILAeTCsl B CHHTE3UPYEMYIO COTrJIacHO
ATOMY KOJTy ITOCIIEIOBATEIEHOCTh aMUHOKHCIIOT — U B KOHEYHOM UTOTE 00pa3yeTcs
moJunenTruIHas nemnb. [Ipomnece TpaHcmsnuy npoTekaeT B pudocomax.

TpaHcnauma
Koposwii Tpenmer
M | | n-PHE
d
AfeHHH g E: : Pubocoma
"l e Kononsii
Vpauwun \ 1 TRHILAET
[Myanmn Hne
Cay -PHK
Llyrosnn : _a'u'll.&@ ~— . . '.
Ann &V AMUHOKNCIOTH .
Met “\\P M““‘“-H_H |
N o Miie

ITociie okoHYaHHUS CMHTE3a MOJUIENTHIHAs enb oTaeiasercs ot u-PHK. 3arem,
CKpYYHMBasCh B CIIMpajb, IPUHUMAET BHa4yaje BTOPUUYHYIO, a 3aT€M XAPAKTEPHYIO

JUIsl 3TOr0 OeJIKa TPETUUHYIO CTPYKTYpy. IIpor
JUT UCKJIFOYUTENIBHO B )KUBOH KIIETKE.

ecc o0pa3zoBaHusi OEIKOB MPOHCXO-

Bo Bpems ke cuHTe3a HeOETKOBBIX MOJIEKYJl BHadaje oOpasyercsd crerudu-
4yecKuil 0enoKk-QepMeHT, a 3aTeM MPU YYaCTUH STOH MOJIEKYJIbI CHHTE3UPYIOTCS yT-

JICBOAbI UJIW JIUITU/IBI.

* B 1954 rogy ymanocb paclumgpoBaTtb NEPBUYHYIO CTPYKTYpy Genka. OTo Obin

Gernok VMHCYNWH, KOTOpLIA PerynupyeT cop;

EepXaHne TITIIKO3bl B KPOBU. 3710 MC-

cneposaHve anunocb nodtu 10 ner. MoneKyna WHCYJIMHa COCTOUT U3 [OBYX

nonunenTuaHblx uenoyek. OgHa M3 HUX
HOKMCJIO0THbIX OCTaTKOB.

YEeHUS O4HOM M3 NONUMNENTUAHBIX LenoYvek

cogepxut 21, a gpyraa — 30 amu-

B HacToswee Bpems ocyulecTBrieH VICKyCCTBeHHbIVI CUHTE3 NHCYINNHa. Ons nony-

notpeboBanocb npoeectn 89 peak-

uui, a ans nonyyeHuss apyrov — 138. B xuBbIX e opraHuaMax cuHTe3 6ernkoB

npouncxoanT OY4eHb 6bICTpO.

Knetka— JremMeHTapHas eauHULa CTPOeHUsA U pa3BUTUA XKMBOIro opraHn3mMa
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MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWUIA .

1. BeiGepurTe BepHbIii 0TBET:

e Kak Ha3pIBaeTCs IPOIECC
fport e (CKOJIBKO BH/IOB

o Kakue opraHou/ bl CUMTHIBAHMS HHPOPMAIIMU O
AMHHOKHUCIIOT
OCYIIECTRIISIOT MOCJIEI0BATEILHOCTU HYKJICO-
BXOJSIT B COCTaB
cunTes Oenka? tunoB ¢ JIHK na u-PHK?
0enKoB?
A. Komnnexce I'onwoxcu; A. Komnnemenmapnocms, 420
B. Pubocomvi; B. Tpanckpunyus; B' 55
C. Jluzocomul. C. Tpancnayus. C 40

2. YcraHoBHTE NOC/IEA0BATEIbHOCTH MPOLECCOB OMOCHHTE3a GesIKa B KJIeTKe:
A) Cunres n-PHK.
B) HocraBka aMHHOKHCIIOTHI K prOocome ¢ momonisio T-PHK.
C) Ilepememenune n-PHK mn3 sapa x pubocome.
D) CunTe3 monmmnenTuAHON EMOYKH Ha puOOCOMe.
E) Ilpucoenmuenue monexynsl H-PHK k prbocome.

I

3. CpaBHHTE M 00bSICHHTE 3HAYCHHE NIPOIECCOB TPAHCJIALMU U TPAHCKPHUIIIUH.

4. 3anoaHuTe TA0IUILY:

Mouiekynbl Pouts B OrocuHTE3€

n-PHK

1-PHK

DepMeHTbI

ATOD
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m OSMEH BELLUECTB 1 SQHEPTUN Y ABTOTPO®HbLIX OPFTAHU3MOB

— Kakue opraHuambl cuntatotcs aBtoTpocdammu?
— B Kakmx opraHax BbICLUMX pacTeHUN naeTt (POTOCUHTE3?
©  — Yro npoucxoaut B pesynbrare hOTOCHMHTE3a?

ABTOTpO(HBIE OPTaHU3MBI MOTYT HEOOXOJIUMBIE JJISl HUX OpTaHUYeCKUe Bellle-
CTBa CHHTE3WPOBATh CAMOCTOSTENbHO. YacTh 3TUX OPTaHU3MOB JIJIsl CHHTE3UPOBa-
HUSI OPTAHUYECKUX BEIIECTB UCMONB3YIOT COMTHEUHYIO SHEPTuto. Takue OpraHu3Mbl
Ha3BIBAIOTC pomompogamu. [IpumepoMm GoToTpodOB SIBISIOTCS (POTOCHHTE3U-
PYIOIIIHE OPraHU3MBI.

[eaTenbHOCTb .

OTBeTbTE Ha BONPOCHI, UCMOSb3Ysl U306PaKeHHbIN HUXe rpaduk:
— Kakune daktopbl BMMSAKOT Ha npouecc oTocuHTesa?
— Kak BnusieT nameHeHne atmx hakTopoB Ha CKOPOCTb POTOCUHTE3A?

BnusaHue pasnuyHbix pakTopoB HA MHTEHCUBHOCTL hOTOCUHTE3a

-

A 25°C, OTHOCHTEABHO BRICOKANA
koHueHtpaing CO, B armocdepe

E {manpuniep, 0,4%) _ IKCuepHMenT 3
<
5 >
_5_ : Dxcnepusent |
E i 25°C, HOpMANLHAR KOHICHTPALHA
2 V. i CO, s armocdepe (0,04%)
z ,/!H_ |
= A :
=] i .
5 i : IRcnepHMenT 2
- ! 1 15°C, HOpMANBHAR KOHIEHTPALIHA

! ! i CO, s armocepe (0,04%)

X \ z

QcBeeHHOCTE

dotocunTe3. Bo Bpems porocunTesa (0T rped. “photos” — cBert, “synthesis” —
COCIMHCHHE) TIPU YYaCTUH COJTHEYHOI'O CBETA U3 HEOPraHWYECKUX BEIIECTB CHHTE-
3UPYIOTCS OPraHUYEeCKHe. ITOT MPOIIECC MIPOUCXOIUT B KJICTKAX 3€JCHBIX PACTCHUI
U OaKkTepHii, coJiepKallux XJIOPOPWILI; B Pe3ysibTaTe B KIETKE, KaK MEPBUYHBIN
MPOAYKT, o0Opa3yercs MoHocaxapuja (TIIOKo3a). BrocrmeacTBuum 3TOT MPOIYKT
WCTIONB3yeTCs TP OMOCHUHTE3E MOIMCAXapUIOB, OSIIKOB CIIOKHOTO CTPOCHHUS, JKHU-
POB, HYKJICHHOBBIX KHCJIOT U IPYTHUX OPTaHUYCCKHX BEIIECTB.

Xiopomiactbl. OpraHoubI CIIOKHOTO CTPOCHUSI PACTEHUH, OTJIETICHHBIC OT IIUTO-
TUIA3MBbl TBOMHOW MeMOpaHoW. BHYTpeHHsST 4acTh, Ha3bplBaeMasi cmpomotl (0T Tped.
Stroma — TIOJICTUITKA), 3aIT0JIHEHa OECI[BETHOW JKUIIKOCTHIO. BHYTpeHHssI MeMOpaHa
XJIOPOILIACTA, BPAacTasi BHYTPb CTPOMBI, 00pa3yeT YIUIOUIEHHBIE CTPYKTYPBI — 2PaHbL.

ernazalle Knetka— JrnemMeHTapHasi eAuHULIA CTPOEeHUs U pa3sBUTUA XKMBOro opraHu3ma © 57



Bnarogapst murMeHTy XJIOPO(QHUTY XJIOPOILIACTHI MMEEOT 3€JICHBIM IIBET.
CTpoeHue xnoponnacra

Bueunias smembpa
Buytpennas memopana

Jepua kpaxsana
Kanmm mupa

_ Pubocossl

[Mosmconma
[pasa

(ApKOro nBeTa. KonkIesoil {opsn)

®a3sl poTocuHTe3a. B hoTocuHTE3E BRLACTSIOT 1BE (hasbl: c8emogyio u mem-
HOBYIO.

Csemosas ¢asa homocunmesa. Ilon BIMSIHUEM COJHEYHOTO CBETA, ITOMAJar0-
HIEr0 Ha JIUCT, JIEKTPOHBI XJIOpoduiia B rpaHax MepexojsIT B BO30YKICHHOE CO-
cTositHre. YacTh 2JIEKTPOHOB, TOJXBAYCHHBIX (DepMEeHTaMH, MPUCOSIUHSIECT OJHY
dochopryro kucnory k AJID, u odpasyercs ATD:

AI® + ® 2 ATD

Jlpyrasi 4acTb 3JIEKTPOHOB YYaCTBYIOT B PACIICTICHUH BOJIbI HA MOJICKYJISIPHBIN
KUCIIOPOJI, HOH BOJIOPOJIa U AIIEKTPOHBI. [Ipoliecc pacuieruieHus: BOIbl Ha3bIBACTCS
¢omonuzom (0T rpeu. “fotos” — cmert, “lizis” — pacuierieHue):

2H, O = 4e +4H" + O,

Boga Dnek- Hon Kucnopox
TPOHBI  BOZOPOJA

O606LwWeHHanA cxema POTOCUHTE3A
Caer H.O CO.
o .

Q, Fmiokosa

O0pa30BaBLIMICS NPU PACILCTNICHUH BOJIBI HOH BOJIOPO/A HCIIOIB3YETCs B Clie-
nyromer dase, o0pasysi XMMHUYECKOE COCIUHEHHE. DHEPrusi aKKyMyJIHpyeTcs B

58



L2

3TOM COCJMHEHWH, U TiepBas (hasza 3aBepiaeTcs. Tak Kak it 3TOH (a3bl CBET sSBIIS-
eTcsi HEOOXOIWMBIM YCIIOBHEM, €€ Ha3BIBAIOT c8emosoli Gazou. OCHOBHBIM
MIPOTyKTOM CBETOBOH (ha3wl siBisieTcss ATO.

Kucnopon, oOpa3oBaBIIMiCS MPU PaCIICIUICHUU BOJbI, BBIACISCTCS KaK I10-
OOYHBIN MPOYKT WU HCIIOJIB3YETCS TPU KIETOYHOM JIBIXaHHH.

st mpoTexaHust memHOB01U hazpl HATMYNE CBETa He SBISETCS 00s3aTeIbHBIM.
HNMeHHO OTOMY, YTO OHA MOXKET MPOXOIUTH H B TEMHOTE, €€ HAa3BIBAIOT MEMHOBOU

¢azoii. B TemMHOBOW (a3e NPOUCXOTUT YCBOCHHE
HOTJIOIIEHHOTO U3 BO3/IyXa YTIIEKHCIIOTo Ta3a u oopa-

30BaHUE TMPOCTHIX YTIEBOJOB. B 370l (haze ncmois- * hoToTpOh
3yI0TCS IPOJYKTHI CBETOBOH (ha3pl. OOpa3yroTcst Mo- * dhoTonus
nexynbl CsH120s. 13 IpocThIX yTIIEBOIOB (TIIOKO3EI), ° rpaHa
00pa30BaBIINXCS B TEMHOBOM (haze, BIOCIEACTBUHI MCERRONMC

¢® XeMOCUHTEe3
00pa3yloTcs pa3InuHbIe MOJIMCAXapUAbl — Kpaxmai,

OCJUIKOJIO3a U APYTHUEC OPraHUYCCKUEC COCAUHCHUS.

TO * Mopckon cnuzens (Elysia chlorotica) xuBér 3a
3 HHTE- CYeT INoKO3bl, MONy4aemMon OT XpoMaTodhopoB
pecHo... Bogopocny. HekoTopble KNeTKu nuuieBapuTerb-

HOW CUCTEMbI CIM3HS YCBaKBakOT 3TN XpOMaTo-
doopbl. MNocne aToro HauYMHaeTCs NpoLiecc
bOTOCMHTE3a — FEHOM CNU3HS KoaupyeT Gernku,
HeobXxoauMble XpomaTodopam Ans 3Toro
npoLecca, a B3aMeH MNosy4aeT CUHTE3NPYEMYIO
TTHOKO3Y.

3nauenue ¢oTrocuHTe3a. B mporecce poTocuHTE3a U3 BEMIECTB, OCIHBIX dHEP-
THel — YIJIEKHUCIIOTOo ra3a W BOJBI, CHHTE3UPYETCsl 0oraroe SHEpPTrUeil BEIecTBO —
riroko3a. [Ipu aToMm comHeuHas s3Heprus (JUCT pacTeHUS UCTONb3yeT 1% coHeuHO
SHEPTUH, MOMAAOIICH Ha ero MOBEPXHOCTh) 3aMacaeTcsi B 9TOM BEIIECTBE B BUJIC
DHEPTUN XUMHUYECKUX CBsi3eil. KpoMe Toro, B mporiecce ¢hoTocuHTe3a B aTMOCheEpy
BBIJICIISICTCS KUCIIOPOJI, KOTOPBIHA UCTIONB3YETCs TSl IbIXaHUsl opraHnn3MoB. Ooiee

YpaBHCHUC (bOTOCHHTCSa BBITJIIAUT CJICAYHOIIHUM O6p330M:
TJIFOKO3a

6CO , +6H,0 > 1 o0, +60,

I'ereporpodHble OpraHu3Mbl YHOTPEOISIOT NPOAYKThI (POTOCHHTE3A U, PACIICI-
75151 yriieBoabl, momydaor ATO.

XemocuHTe3. HekoTopble OakTepun TOXe CIIOCOOHBI CHHTE3UPOBATh OpraHuye-
CKHE BEIIEeCTBAa U3 HEOPraHWYECKUX, UCIONb3Ys MPH 3TOM B Ka4eCTBE MCTOYHHMKA
SHEPTHH HE COJIHEYHYIO YHEPTHIO, a SHEPTUI0 XUMHUYECKHUX CBs3ei. DTOT Ipoliecc
HA3bIBACTCA XeMOCUHINEZ0M.

KneTka— JneMeHTapHasi eAuHULIA CTPOEeHUs U PasBUTUSA X KMBOIo opraHu3mMa 59



MPUMEHEHME 1 NPOBEPKA YYEHHbBIX 3HAHWIA .

1. 3aBepuuTe Ta0JIHIY:
OcobeHHoCTH CaeroBas aza TemHoBas daza

MecTo npoxoKaeHUst

Kaxoii npouecc npoucxoaur

ITony4eHHb1il IPORYKT

2. BbiOepuTe NpaBWILHBINA BADHAHT O0TBETA:

e Mouekya X10poduiia HaXOAUTCS 8 CIMPOME/HA SPAHAX.

o [lepBuuHbIi MaTepuai st GOTOCHHTE3A — BOJA U KUCIOPOO/YNeKUCTbIIL 2a3.

o DoToNM3 — ITO epmenmamusnoe pacweniienue 2K03bl/pacujenieHie MoieKyi
6000l 6 XIOPONIACMAX NOO 8030€liCmEUemM Cema.
B TemHOBOI (haze POTOCHHTE3A IPOUCXOUT paciyeniieHue 600bl/ CUHME3 Yene80008.
CBOOOIHBIN KUCIOPO 00pa3yeTcs B memHosol/ceemogou Bhaze POTOCHHTE3A.
[TnacTuabl OTHOCSITCS K 0OHOMEMOPAHHBIM/O8YMEMOPAHHbIM OPTAHOUIAM KJICTKH.
3enenvie odopocau/ceprucmole bakmepuu IBISIOTCI XEMOTPO(haMH.
[Tpu horocuuTese cBOOOAHBIN KUCIOPO 00pa3yeTcs 3a cueT paznoxkeHust A7Td/600ul.

3. YTo0 10/1:KHO OBITH YKA3aHO B siYeliKax, 0003HaAYeHHbIX 1 1 2, B cyMMAapHOIi peaknun
¢orocunTesza?

6CO, +[1]=C4H,,04 +

4. OTBeTHTE HA BONPOCHI:

e 1I3BecTHO, YTO NMPH BHICOKONH MHTEHCHBHOCTH CBETA XJIOPO(WILT HAYMHACT
pacmazaThes, mponecc Gorocunresa ocnabderaer. Kak pacrenus obeperator ceds ot
WHTEHCHBHBIX COJIHEYHBIX JIyden?

e [loyemy pacTeHUs, OKa3aBIIUCH B TEMHOTE, HAYMHAIOT BBITATHBATHCS?

e B yMepeHHBIX KIMMAaTHYECKUX MOACaX ONTHMaJbHAs TEMIIepaTypa s
¢dorocunresa +25° C. Koraa Temneparypa nojaaumaercs Boitie + 35°C, nporuecc
¢doTocunTesa Topmosurcs. B gwem npuunza 3Toro?
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m OEMEH BEWECTB N SHEPIT'MN Y OPFAHU3MOB
C rETEPOTPO®HbLIM TUMOM NUTAHUA

— Kakune npouecchbl cocTaBnsiloT 06MeH BellecTB?
” — Mpwu kakomM npouecce o6MeHa BeLEeCTB UCMOSIb3YeTCA IHeprusa?
©  _ B monekynax Kakoro BelleCTBa 3anacaeTcsi 3Heprus B Knetke?

DHeprusi B KIETKe oOpasyercs NMpu pacuierieHnu BemiecTB. COBOKYITHOCTb
peaxuii pacmaaa MOJEKYJ OPraHWYecCKUX COeIWHEHWH MpU y4acTHH (EPMEHTOB
Ha3bIBACTCA OHepeemuyeckum oomernom. B kauecTBe OCHOBHOI'O HCTOYHUKA SHEPTUH
JKUBBIMHA OPTaHU3MaMH HCIIOJB3YIOTCS, MPEKIE BCETO, YTICBOIBI U KHUPHL. benku
JUTST KJIETKW SIBJISIIOTCSI OYeHb IIeHHBIM MarepuaioM. OHHM HCTOJB3YIOTCS Kak
MCTOYHHMK 3HEPTUU JIMIIL B Kpaii-
HUX CIIy4asx — IPU HEXBAaTKE B
KIIETKE JIPYTUX OPTaHUYEeCKUX Be-
LEecTB.

Murtoxonapus. HMmeer nByX-
MeMOpaHHOe cTpoeHHe. BHyTpeH-
Hsist MeMOpana ckiaguaTast. Criaj-
Ku 00pa3yroT Kpucmol (OT JarT.
“krista” — Tpebenb). BHyTpeHHee
COACPKUMOE MHUTOXOHJPUU Ha3bl-
BaeTcs mampuxc. [Iporiece pactien-
JICHWSI OPTAaHIMYECKHX BEIIECTB MPO-
MCXOINUT UMEHHO B MaTpHKCE.

[eaTenbHOCTb .

MepeyepTuTe Tabnuuy B TeTpaab U 3anosfiHuTe ee. BnuwnTe B A4enkn Homepa
npeAsoXXeHN, OTHOCSALMXCA K TEM UM UHbIM OpraHouaam:

MuToxoHapum
XnoponnacTbl
Punbocombl

CTpoeHue MMTOXOHAPUMU
Kpner JTHEK h-ljan PHEC

Buytpenisa
sembpana

Putiocoma | Brenmmss memGpana

1 — cocTtosaT n3 OBYX HEOAMHAKOBbLIX MO CTPOEHUIO U pa3Mepam HacTuL,
2 — BHYTPEHHSS MembpaHa 06pasyeT KpUCThI;

3 — BHYTpeHHsI MembpaHa 06pasyeT rpaHsbi;

4 — pacnonaraloTcs Ha MembpaHax 3HaoNNa3MaTNYeCKol CeTu;

5 — BCTpeyaloTcs TONbKO B PaCcTUTENbHBIX KMETKaXx;

6 — BCTpeyatoTCs BO BCEX KIETKAX;

7 — rmaBHast pyHKUMA — cuHTe3 ATO;

8 — HenocpeACTBEHHO y4acTBYHOT B CUHTE3e berka;

10 — ocyLLecTBNsSOT POTOCUHTES.

— KakoBbl CXOogHble U OTNn4YUTEsbHblE YepTbl XNoponnacToB 1 Ml/ITOXOH,IZI,pl/Il\/‘l’.7

ernazalle Knetka— JrnemMeHTapHasi eAuHULIA CTPOEeHUs U pa3sBUTUA XKMBOro opraHu3ma © 6 1



JTanbl JHEPreTHYECKOro oomMeHa. B xojie peakuuii pacnaza BeIICISCTCS SHEPTHSL.
Yacte SHepruu, BbLICIMBLICHCS NMPU PACHICIUICHUM HEOPTaHUYECKUX COCIMHEHUH,
3amacaetcs B Buje AT®. DHepreTndyecknii 0OMeH MPOXOIUT B HECKOJIBKO 3TAIIOB.

Ilepswiti sman Ha3bIBACTCS nOO20mosumenshvim smanom. Ha 3Tom stamne ciox-
HBbIC OPTaHMYECKHE COCAMHEHHs PacUICIUISIIOTCs 10 MPOCTHIX coenuHenuii. O6pa-
30BaBIITUECS MaJCHBKHE MOJIEKYJIbI TPOHUKAIOT B KIIETKM TKaHel. OOpa3oBaBmasics
Ha MEPBUYHOM dTarie SHEPTHs BBIJIEISETCS HApYKy B BHJIE TEIUIA.

Bmopotu sman »HepreTndeckoro oOMeHa MPOXOAHUT B
UTOIIa3Me KIeTKH. Tak Kak ATOT 3Tam TMPOXOIUT 0Oe3
° FANKONU3 y4acTUsl KUCIOPO/a, €ro Ha3bIBAIOT €Ie B OeCKUCI0POO-
* KUCNOPOAHLIN 3TaN 141y 5manom. Ha 5ToM HTare NPOMCXOAUT paclierieHHe
':npa:'_:::('c TTFOKO3BI, TIOOTOMY 3TOT TPOIIECC HA3BIBAIOT eIlle W TIIU-
KoJu30M (0T Tped. “glykys” — cmamkmii m “lysis” — pacTBO-

penue, pacnian). [Iporecc mporekaet npu aKTUBHOM y4acTUH (DEPMEHTOB.

B mpouecce ramkonusa nNpu paclIeIUICHUH OJHON MOJIEKYJIBI IIIOKO3BI 00pa-
3yeTcsl BE MOJIEKYJBI TPEXYTIEPOTHOTO COCTUHEHHS — NUPOBUHOSPAOHOL KUCTO-
mo1(C3H403) m nBe Mmonexynsr ATO.

Tpemuii 5man HEPrETUUECKOTO OOMEHA — KUCIOPOOHbL 3man. KucaopoaHsii
STAll MPOTEKAET B MUTOXOH/IPHUAX C 00s3aTeNbHBIM y4acTheM Kuciaopoaa. Ha atom
JTare MUPOBHHOTPAIHAS KUCIIOTA TIPU YYACTHU KHCIOPOJa OKHUCIISIETCS J0 yTiie-
KHCJIOTO Ta3a ¥ BOJbL. Ha KUCTIOPOAHOM 3Tare MpH OKUCICHUH KaXKI0H MOJEKYJIBI
TIII0K03bI 00pazyercst 36 monekyn AT®. DToT sTam TakKe Ha3bIBAIOT KAIEMOUHbIM
Ovixanuem. KiileTouHoe JIbIXaHuWe MPOWCXOIMT C ydacTHeM (DEpMEHTOB, COepKa-
HIMXCS B KPHCTaX MUTOXOHJPHN; OHM aKTUBU3UPYIOT OKHUCIIUTEIBHBIE PEaKIUH
OpPraHNYECKUX BEILECTB.

dTanbl 3HepreTMyeckoro obmeHa

IHEPIFETHUECKHIT OBMEH

i . .
[MoaroTomnrenLmii | Dran mukoania | Iilr Knenopoanstii aran
YTan Fmowosa | (8 mHTOMIAIME) | Tpexyraepoanuii | (B MHTOXOHIPIAX ) |
YIER0
Tenno
Tenno| |2 ATd | | HO i'Fu]mu:;}!.i ATd| | CO, H.O |
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Takum 00pa3om, B pe3yibTaTe MOJHOTO PACIICTIICHUs! OJJHOH MOJICKYJIbI TIIHO-
KO3bI 00pazyercs B cymme 38 mosexyn AT®: nBe MolleKyIIbl Ha dTare TIUKOIN3a U
36 MOJIEKYJT Ha KUCJIOPOJTHOM dTare. DTa SJHEPTHsI 3aTEM PACXOIYETCS TIPH CHHTE3E
HOBBIX BEIIECTB.

OHeprus, 3aKJIIOUEHHasi B MAaKpOIPruueckux cBA3sx monekyn AT, Bnocnen-
CTBHH MO>XKET PEBPALIATHCS B IpyTue Buabl s3Hepruu. K npumepy, B HEpBHBIX KJIET-
Kax TpW Iepeaaye HEpBHOTO MMITYJIbCA dTa DHEPTHsl MPeoOpazyeTcsi B 21eKmpu-
yeckylo, IPU JBIKCHUN JKTYTHKOB MPOCTEHIINX M COKPALIEHUH MBI JPYTUX
JKUBOTHBIX — B MEXAHUYECKYIO W JIP. BUBI SHEPTUH.

NMPUMEHEHWE N NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. YcraHoBHTE COOTBETCTBHE:

1. XumMudeckue peakiu uAayT 0e3 yJacTusi KHCIopoaa
2. TlpoucxoauT TIUKOIN3
Y ;:lz:)?:anecxoro S Qe Hae
oGMena 4. O0pazyrorcs nBe MoieKyiasl ATD
5. O6pasyrotcs 36 monexyn ATD
B) Il >ran 6. Peakunu uayT ¢ y9acTHEM KHCIOpOIa
ST 7. Ilpoueccsl NPOTEKAIOT B MUTOXOHIPUSIX
oBMena 8. TIpormecchl MPOTEKAIOT B ITUTOILIA3ME
9. Tmroko3a paszmaraercs 10 TUPOBUHOTPATHOMN

KHUCJIOTHI

2. OTMeTbTe BepHBI BAPHAHT O0TBeETA:

bnaronapst sHepreTnueckoMy oOMeHy KieTka odecrieunBaetcst beakamu/ yene-
sooamu/ monexynamu ATD.

Peakiyu paciiernieHuss OpraHM4eCKHX BEIIECTB B KIETKE POUCXOAT C 6bICE0-
bodicOenuem sHepeuL/ UCNoIb3068anHUeM COTHEUHOU dHEP2UL/0bpazosanuem ouo-
noIUMEpOS.

[Iporuecc pacueruieHns: GHONOIMMEPOB 10 MOHOMEPOB C BBIIEIECHHEM HEOOJBILIOTO
KOJIMYECTBA SHEPI'HHU B BUJE TEIUIA XapaKTEePEH ML 10020MOUMENbHO20 SMANd
IHepeemuecKo2o 0oMena/ 6ecKUcI0pOOHO20 IMANd IHeP2emuieckoeo 0omena/
KUCIOPOOHO20 IMANA IHEPLeTNULECKO20 00MeHd.

3HaYCHHUE OKHCIICHUS TJIFOKO3bI COCTOUT B 00CCIICUCHUH KIICTKH ghepmenmamu/
sumamunamu/ snepauel.

Hawubosplee KOIMYECTBO SHEPTUH BEICBOOOXKIAETCS ITPU PACLICIUICHHN O€1K08
/noaucaxapuoos /Tunuoos.

le/lBe}II/lTe HpHMepLI B3aUMO03aBHCHUMOCTH IIACTHYECKOI'O U SHGPFCTH‘ICCKOFO
00MEHOB.

KneTka— JneMeHTapHasi eAuHULIA CTPOEeHUs U PasBUTUSA X KMBOIo opraHu3mMa 63



)KVI3HEHHbIl7I LIUKI KINETKWU. XPOMOCOMbI

— Y70 Takoe xpomocoma?
’ — KakoBo ctpoeHue monekynel JHK?
© - KakoBo 6uonoruyeckoe 3Ha4yeHue yaBoeHusi QHK?

OT MoMeHTa ee 00pa30BaHuUs 1O CMEPTHU B KJIETKE MPOTEKAIOT TaKHe )KU3HEHHbIC
IPOLIECCHl, KAaK POCT, Pa3sBUTHE U Pa3MHOXKEHHE. DTO HA3bIBACTCS JICUIHEHHLIM
yuknom knemox. IIporo/KUTeIbHOCTD KU3HEHHBIX LUKIOB KJIETOK HEOJUHAKOBa,
JlaXke Y pasHBIX KJIETOK OJIHOTO OpraHu3Ma oHa pasnudaercs. Hampumep, xus-
HEHHBIM LUK KJIETOK 3MUTEINAIBbHON TKaHU yeioBeka — 10-15 vacoB, a y KieTok
[IEYEHH €ro MPOAOJIKHUTENIBHOCTh B HEKOTOPBIX CIIydasiX JOXOIUT O OAHOIO roja.
JKy3HEHHBIN UK COCTOUT U3 ABYX MEPUOJOB — UHmMepdaszvl U OefleHus: Kiemku.

\T0 o [MpOOOMKUTENBHOCTb KNETOYHOro LMKNa 3aBUCUT OT Tuna KneTku. Hanpwu-
Egzﬁa Mep, HEPBHbIE KIIETKN MNOCIe 3aBepLueHna 3M6pI/IOHaJ'IbHOFO pPa3BUTUA ne-

pecTarT OENUTLCS, HE 3aMEHSIFOTCS Ha NMPOTSHKEHUN BCEN XXU3HW OpraHu3ma
1 nornbatoT BMECTE C HUM. Takum oOpasoMm, >KU3HEHHbIN LMK 3TUX KIe-
TOK AJTUTCA HECKOJbKO AECATKOB NeT. Hapﬂ,qy C 3TUM, KIEeTKU 3nutenunsa
KOXW U KULWEeYHUKa MNOCTOAHHO AeNnATCA, U nepnoa UX XnM3HM CcocTtaBndeTt
OT 2—3 CyTOK A0 2—3 Hefenb, a 3aTeM OHU 3aMEHSIFOTCSA HOBbIMMU.

Hurepdaza. D10 mepuon Mexay ABYMs IeleHUsIMU KieTku. B unrepdase (ot
mat. “inter” — MEeXIy U Tped. ‘‘phazis”’— MosBIEHNE) KIIETKA aKTUBHO (PYHKIIMOHH-
pyer. B srom mnepuone ans obecriedeHHsl €€ JKU3HEACSATEIbHOCTH B KIIETKE
MPOMCXOAAT MPOLECCHl ACCHMUWISILUK U nuccuMmsinun. Kietka ObicTpo pacret —
YBEJIMUNBACTCS YHUCIIO €€ OPraHouA0B. OCHOBHBIM COOBITHEM HHTEP(a3bl SBISCTCS
yasoerne JIHK. 3a cuer wmaTeHCHMBHOTO cmHTe3a ATd 3amacaercs >HeprwHs.
[MponomxuTensHOCTh UHTEP(HA3BI 3aBUCUT OT TUMA KJIETKH. K KoHIly mHTepha3bl
KJIETKA MOATrOTaBINBACTCS K JIEJICHHUIO.

== oo\

Cxema yaBoeHnus JHK P ; j O
— Kakue Hykneotnabl 0603Ha4eHbl Homepamu 1— 47 = o

— K packpyTtuBLuerics Lenn, obpa3oBaBLUENCS B pe3yrnbTate
paspblBa BOAOPOAHbIX CBA3en mexay Hykneotugamu OHK, om
NPUCOEAVHATCHA HYKNEOTUAbI U3 OKpYXatoLLen cpeabl, 1
obpasyeTcsi uenb, aHanorvyHasi nepoHadansHon. o
KakoMy NpUHUMMY 3TO OCyLLEeCTBNSeTCA?

e®

Xpomocombl. OCHOBHYIO pOJib B KJIETOYHOM LHUKJIE HUTPAIOT XPOMOCOMBI (OT
rped. “chroma” —uBer, “soma’ — Teno). Hapsay ¢ Tem, 4TO OHU PEryJIHpYIOT IIPo-
Lecchl 0OMeHa B KJIETKE, XPOMOCOMBI YYAaCTBYIOT U B Iepellaue HacaeICTBEHHBIX
MIPU3HAKOB OT OJHOrO NoKojieHus K apyromy. Ilocne yasoenus JHK xaxnas
XpoMocoMa coCTOUT U3 1ByX mosekyn JJHK.
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Kamnaﬂ MOJICKYJIa I[HK 10 OTACIBHOCTU

Ha3bIBaeTCs xpomamudoii (0T rped. “‘chroma’” —

BeT, “eidos” — BUI). XpOMaTHIBI COETUHEHBI ‘ ““Tep‘*’a:‘*?
N ° KNeTOYHbIN LMKN
MEX]ly CO00I y4acTKOM, Ha3bIBAGMBIM YEeHMPO- rere
mepoti (OT nat. “centrum” — cepeauHa, ‘me- - ayTocombl
ros” —49acTh). ° rOMOJIOrMYHbIE XPOMOCOMbI

®dopmy, pazmep U KOJTUYECTBO XPOMOCOM B
KJIETKE BO3MOKHO OIPENEIUTD JIUIIb B IEPUOJ EIEHUS, KOTI/1a OHM MaKCUMaJIbHO
CIIUPAJIM30BaHbI U YIUIOTHEHBI. IMEHHO TOT/Ia OHU XOPOIIIO BUIHBI IO/ CBETOBBIM
MHKPOCKOTIOM.

XpomocomHblii Ha0op KJeTkH. KieTka kaxxaoro opranuzma o0najgaet onpee-
JICHHBIM Ha0OpOM XpPOMOCOM, Ha3bIBAEMBIM Kapuomunom (OT rped. “karyon” — siu-
po, “typos” — pazmep, obpasern).

Kaxnmomy opranusmy mpucymy cnennpuuecKkiuii Habop XpoMOCOM, HarpuMep, B
KapHOTHIIE YeJoBeKa ux — 46, a B KapuoTuie Apo30¢pmisl — § xpomocoM. bbuio
YCTaHOBJICHO, YTO PA3JIMYHBIE KIETKH OPraHW3Ma MMEIOT JINOO 0OuHapHwlii (ean-
JIOUuOHbILL), OO 080lHOU (Ounioudusiti) HabOp xpoMocoM. OmuHApHBIH HAOOP
XpOMOCOM 0003HayaeTcs TaTHHCKOW OyKBOM 7, a TBOWHON — 2.

I'omosoruyHbIe XpOMOCOMBI. Y OPTaHHU3MOB C AUIIOUIHBIM HAOOPOM XPOMO-
COM MIMEIOTCA MapHbIe XPOMOCOMBI, HIEHTHYHBIE TI0 pa3Mepy, GopMe U XapakTepy
HaclieICTBeHHOW nH(popMaunu. Takue XpoOMOCOMBI Ha3bIBAIOTCS 2OMOIOCUUHBIMU
(ot Tped. “homos” — OAMHAKOBBIH). | 'OMOJIOTHYHBIE XPOMOCOMBI BHEIIIHE OJIMHA-
KOBBI — UX [IEHTPOMEPHI PACTIOI0KEHBI HA OJTHOM M TOM € YYacTKe, B TaKUX XPO-
MOcOMax OJIMHAKOBasl MOCJIEJ0BATEIHHOCTh T€HOB.

Tak, B KJIeTKax Tena yesioBeka 46 XpoMocoM 00pa3yroT 23 TOMOJIOTUYHBIE TTaphl.
W3 HUX 22 0QMHAKOBEI Y MY)KYUH M Y KEHIIUH ¥ Ha3bIBAIOTCS aymocomamu. OnHa
mapa XpoMOCOM pa3fii4Ha: y KEHIUH 3Ta rapa XpoMocoM 0003HadaeTcs JaTHH-
ckumu OykBamu XX, a y MyudH — XY. DTH XpOMOCOMBI Ha3bIBAIOTCS 1OLOBbIMU
Xpomocomamul.

B monmoBeIX KII€TKaxX opraHm3Ma raruiouIHBIH (77) Habop xpoMocoM. Hampumep,
B MOJIOBBIX KJIETKAX YEJIOBEKa 23 XPOMOCOMBI.

CTtpoeHue Hab6op

oo | (LTI e s

yeJsioBekKa

Xpomatuabl

ﬁl () EE n ﬁm Iﬁj

9 10 11 1213

H AL N3 BB XX 0N a2
I5 16 17 18 19 20 21

Ih Wi TlosoBbIe XPOMOCOMBI
331
- Crnea: X-xpomocoma

23 Cnpasa Y-xpomocoma
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MPUMEHEHME 1 NPOBEPKA YEHHbIX 3HAHWIA .

1. Omnpenenurte BepHbIe BADHAHTHI OTBETOB:

e MecTo MPUKpEIUIeHHs IBYX TOYEPHUX XPOMOCOM Ha3bIBACTCS YEHMPUOLLIO /YeHmPO-

Mepoli.

o Uumepghaza/npogpaza — 310 NEpUOJL MEXKY ABYMS JICTICHUSIMH KIICTKH.

e XpOMOCOMHBII HA0OP MOJIOBBIX KICTOK — 2ANI0UOHBLIL/OUNLIOUOHDILL.

e [lapa xpomocoM, HE OTIMYAIOIIUXCA MO pa3Mepy, ¢opMe U XapakTepy HaclenCT-
BCHHOW MH(OPMAIMH, HA3BIBAKOTCS AHALOSUYHBIMU/2OMONOSUYHBIMU XPOMOCOMAMH.

o KapuoTuil 4yenoBeka CoAepKuT 23 napul/46 nap XpoMocoM.

e [loyi0BBIE XPOMOCOMBI Y My>K4nH 0003HauatoTcs XX / XY.

2. Yto n3o0pa:keno Ha pucyHke? Kakue yactu o6o3navens! uudgpamu 1-3?

3. Ykaxure npoueccsl, XapakTepHble 111 HHTepda3sbl:

A. Knerka CTpEMHUTENBHO pacTeT.

B. YMeHbI1aeTCst KOIMYECTBO OPraHOUI0B
KJICTKHU.

C. IIpoucxoasT npoiecchl aCCUMUIISIITUN U
JTUCCUMUJISIIIAH, CBSI3aHHBIC C
JKU3HE/ICATEIIFHOCTHIO KIIETKH.

D. VBenuuuaercs cunte3 ATO.

66

E. 3amemnsercst pocT KIeTKH.

F. VBenuuuBaercs KOJIUYECTBO
OPraHOMJIOB KJIETKH.

G. B kieTke ocTaHaBIMBAOTCS
MIPOIIECChI OMOCHHTE3A.

H. IHK ynBauBaercs.
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m nEJ'IEHVIE KNETKW. MUTO3

— Kakoe 3Ha4yeHue B XKU3HU opraHu3mMa umeet gerneHue KINeTKkn?
@ — Kakune CyuwlecTByrOT cnoco6bl AeneHust KNneTkn?
@

JleneHue KJIETKH SIBJISIETCS OJTHMM M3 OCHOBHBIX ee cBoiicTB. Haubomee pac-
MIPOCTPAaHEHHBIN CIIOCO0 EICHUS KIETKU — 3TO Mumo3 (0T rped. “mitos” — HUTD).

MuToTH4eckoe ejenne. Bo BpeMs MHTOTHUECKOTO JEJNEHUS MaTEepHHCKAs
KJIETKa JIEUTCS Ha J[BE JOUEpHHUE, O00aJaroIfe CXOIHBIMUA C HEeW HaceICTBEH-
HBIMH OCOOCHHOCTSIMHU. B pe3ynbTare MHUTOTHYECKOTO JEJICHUS KJICTKH OCYIIle-
CTBIISIFOTCS TIPOIIECCHI POCTa, pereHepalliy, 3aMeHBI CTaphIX KIETOK HOBBIMH.

®a3pl muTo3a. [locne naTepda3pl HAYNHACTCS MUTOTHUECKOE JCIICHNE KIICTKH,

KOTOPOE COCTOUT M3 YEThIPEX IMOCIEI0BATeIIbHBIX (a3: npogha-
361, Memaghaswi, anaghasvi, menogaszol.

Ilpoghasa. B atott daze autu JJHK cimpanusyrores, yToma- ° MUTO3
IOTCSL U XOPOLIO Pa3jMuYMMbl B CBETOBOM MUKPOCKON. Y ABOEH- * npocpasa
HBbIC IIEHTPUOIHM PACXOAATCS K IOJIIOCAM KIICTKH, HAaYMHACTCS * MeTacasa
(dopmupoBaHue BepeTeHa jaeneHus. B koHme mpodassr smepHas * aHadpasa

* Tenodasa

000710YKa W SAPBIIIKO pPACMagaloTCsa. XPOMOCOMBI CBOOOIHO
pacrionararoTcs B IIUTOILIa3Me.

AApuinko

Anepuan - : .-/}\

- r iy
OOOITOY K }\l‘ﬂ“iﬂ'l”l

Memadghaza. B 31011 (haze momHOCTHIO C(HOPMUPOBAHHBIE HUTH BEPETEHA JICIICHUS
MIPUKPETUITIOTCS K IIEHTPOMEPAM XPOMOCOM.

Hirrn Bepetena 5 DRBATOPHANLHAR

] NG 'H'" seTadiinan

- "\\ ITACTHHER

- e

= i
o .
*--.._H_,a*

XpoMOCOMBI BBICTPAaUBAIOTCS B IICHTPE KIECTKH (HA dKBATOpE), 00pasys mema-
¢asznyro naacmunxy. Tak xak B MeTadase XPOMOCOMBI OTYETIHUBO BHJIHBI, TO
BO3MOXHO OIPEJICITUTh UX YUCIIO ¥ PopMy. XPOMATHUIBI B XPOMOCOME COCTUHCHBI
JIUIIb B 00JTaCTH IIEHTPOMEPHI.

Anagaza. XpomMatuasl XpOMOCOM, OTJCIUBIINCH APYT OT JPYyTra, ¢ MOMOIILIO
BEpETEeHA JICTICHUS PACXOAATCS K MOJocaM KiIeTKH. C 3TOro MOMEHTa XPOMATH/IbI
CUUTAKOTCA CaMOCTOATCIbHBIMU XPOMOCOMaMHM. 3a cuer JOYEPHUX XPOMOCOM,
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00pa3oBaBIINXCS IPH PACXOKICHUS XPOMATHJI, KOJIMYECTBO XPOMOCOM B aHadase
YBEJIMYNBACTCS B/BOE.

Tenogasa. 3axmounrtensHas (aza murto3a. [lpuOnmsuBIMecs K MoIOcCaM
KJIETKH XPOMOCOMBI JECIIMPAIN3YIOTCSl M, TPUHUMAs (OopMy HHTEH, CTAaHOBSTCS
HEBUIMMEIMU. B Temodasze o0pazyroTcs simepHas 000JI09Ka U SAPHINIKH, HCUS3aeT
BEPETEHO JICJICHHS.

[locne menenus siapa ACTUTCS M LUTOIUIA3Ma, U B pe3yJbTaTe U3 OJHOW Mare-
PHMHCKOH KJIETKH 00pa3yroTcs B J0YepHHE. B 3aBHCHMOCTH OT THIIA OPraHU3MOB
U KJIETOK IPOJODKHTEIBHOCTh MHTO3a COCTABISIET OT HECKOJIBKHX MHHYT JI0
HECKOJIBKHX 4acoB. [IpoJoKUTEIBHOCTE MUTO3a, KaK MIPAaBUJIO, B HECKOJBKO Pa3
MeHbIIIe HHTEep(ha3bl.

HabniogeHue npouecca mutosa.

Llenb pa6oTbl: n3y4nTb MUTO3 Ha NPUMEpPE FOTOBbIX MUKPOMNpenapaToB AENSLINXCS
pacTUTENbHbIX KIETOK.

O6opyaoBaHUue: MMKPOCKON, MUKponpenapaThl, U3 KNeTOK KOXULbI U KOPHS JyKa.
Xopa paboTbli:

1. PaccmoTpuTe rotoBble MyKponpenapaTbl CHavana npu mMmasnom, 3atem npu 605bLIom
yBEMUYEHUN MUKPOCKONa.

2. Hangute Ha Mukponpenapate genswmecs knetku. OnpegenuTte, kakue asbl AeneHus
TaM HabntogaTca?

3. o kakMM npusHakam Bbl onpeaenvnu gassl MUTo3a?
4. CxemaTtunyecku 3apucyiite dasbl MUTO3a B TETPAAM.

Buonornyeckoe 3Hauenue MmuTo3a. OCHOBHOE 3HAYCHUE MUTO3a 3aKIH0YACTCS
B TOM, YTO HACJIEJICTBEHHBIN MaTepuai pacIpenesieTcs MOPOBHY MEXIy Aodep-
HUMH KJeTKamMH. B pesynbrare Takoro AeiaeHHs U3 MAaTePUHCKOW KIETKH, COJep-
JKalen TUIUIONIHBI Ha0op XpOMOCOM, 00pa3yIOTCs JIBE MOTHOCTHIO UICHTUYHBIC
el TUTUTONTHBIE TOYEPHUE KIETKH.
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MPUMEHEHUE 1 NPOBEPKA MOJIYYEHHbIX 3HAHWUW l I

1. Paccmorpute pucyHok “Pazimmunbie ¢a3sl Muto3a”:
a) PasmecTuTe Ha cxeme 0003HAUYEHHUS COOTBETCTBEHHO (ha3zaM MHTO3a:

009 L3

@ O AB-C- & <o

D E F G H
Hu |'|:p|!r;1'|~t T'Imulr:fm Meradaia Astaduasa Tenodasa

- -1 -1 -1 |

b) Uro o6o3HaueHo Ha pucyHKe muppamu 147
¢) Ha kakux sramax HaOII0at0TCsl IByXPOMATHIHBIE XPOMOCOMBI?

2. YcTaHOBHTE COOTBETCTBHE:

a) Hcuesaer BepeTeHO JENCHUS.

b) JIHK B BBICOKOI1 CTEIIEHN CITUPATU3UPYETCS.

¢) XpoMOCOMBI pacloararoTCs Ha 3KBaTOPE KICTKH.

d) B pesynbrare pa3aenaeHus XpOMaTHI KOJIHYECTBO XPOMOCOM
YBEJIMYMBACTCS B JBa pa3a.

e) Hcuesaror siepHast 0007109Ka U SAPBIIKH.

L Tlpogasa  f) Hauyunaercs oGpasoBanne BepeTeHa AeICHHS.
g) Hurn BepereHa aeneHns MPUKPEINIAIOTCS K HEHTpoMepaM
II. Meragasa PO

h) U3 ojHO# MaTepuHCKO# KJIETKH 00pa3yroTcs JIBe TOYEPHUE

KJIETKH.
III. Anadpaza i) XpomaTuasl XpOMOCOM C TIOMOIIBIO BEPETEHA JETICHUS
PACXOJIATCS K TMOIFOCAM KIICTKH.
IV. Tenodaza j)  TIpubau3uBIIKECS K MOTHOCAM KICTKH XPOMOCOMBI

JECIHUPATU3YIOTCS.

k) VIBOeHHbBIC LIEHTPHUOIHM KIICTOYHOTO LICHTPA PACXOIATCS K
HOJIFOCAM.

1) C sTOro MOMEHTa XPOMATHIbI CYUTAIOTCS CAMOCTOSTEIBHBIMH
XPOMOCOMAaMH.

m) OOpa3yroTcs simepHas 000JI09YKa U SAPBIIIKH.

3. Pemrure 3amauy:
* Kakoe KOJIM4EeCTBO KIIETOK U ¢ KAKUM HaOOpPOM XpOMOCOM 00pasyeTcs IpH MUTO3€,
ecnu nogenmitock 100 knetok ¢ 12 mapamu xpoMmocom?

4. MoryT Jiu YCJI0BUSI OKPY:Kaolleill cpeabl MOBJUATH HA pouece MuTo3a? K kakum
MOCJIeJACTBUSIM JUISI OPraHU3Ma 3TO MOKET NPUBeCTH?
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m HEJ'IEHI/IE KNETKW. MEXO3

— Kakoe CTpoeHue MMEeKT NOoNioBbLIe KNeTKN 'y XXUBOTHbIX?
’ - noqemy AEeTU NOXO0XU Ha CBOUX po.qMTeneﬁ, HO He ABNSKTCA UX KONUAMKN?
L]

Krnerku Tema OOJNBIIMHCTBA OPraHU3MOB OOpa3yrOTCS OOBIYHO B pe3yJsibTare
MUTOTUYECKOTO JieJIeHusl. B siipax 3THX KJIETOK MMEeTCs ABOMHOW (JUTUIOWIHBINA 21)
Habop xpomocoMm. Ho 0Opa3zoBaHwe MOTOBBIX KIETOK MPOUCXOAUT MPEUMYIIIECTBEHHO
myTeM MeHoTmueckoro aeneHus. Kietkn, oOpa3oBaHHBIE TaKWM CIIOCOOOM, UMCIOT
OOBIYHO OOUHAPHBL (2an0UOHBL 1) HAOOP XPOMOCOM.

MeiioTn4eckoe aeJieHHe COCTOUT U3 JIBYX MOCIIEI0BATEIBHBIX CTaIni. Tak jxe, Kak
1 B MUTO3€, K)KIasl CTa Hsl COCTOMT U3 YeThipeX (a3 —npoghazel, memapaswl, anagpasol
u menoghazel. VI npu MEHOTHYECKOM JICJICHUU KJIETKA BHAYaJe MPOXOJIUT TEPUOT
untepdassl. B naTepdase pazmepsl kieTku yeenmmunsarorcs, JJHK xpomocom yaBansa-
ercs.

I npoghaza. TlepBoe neneuue (I meito3) HaumHaeTcs npodaszoit 1. B aroit dase
JIBYXPOMATHJTHBIE XPOMOCOMBI, CITUPAIA3YSCh, YTOJIIAKTCS U OTYETIMBO BUIHEI B
CBETOBOW MHUKPOCKOM. ['OMOJIOTHYHBIE XPOMOCOMBI, TTPHOIM3UBIINCE, TNIOTHO CO-
MIPUKACAIOTCSI TI0 BCEH JITMHE. DTOT MPOIECC HOCUT HA3BAHUE KOHblO2AYUS. XPO-
MOCOMBI, COCUHMBIINCH Ha OMPEJCIICHHBIX y4acTKaX, 00pa3yroT mapbl. Mexiy
OTIpe/ICTICHHBIMU CKpeTUIeHHbIMU YacTasMu HuTeH JIHK romMonorndHeix XpoMocom,
00pa3oBaBIINX MAPHI, MPOUCXOAUT OOMEH y4acTKaMu. B pe3ynprare B KaKIoi ro-
MOJIOTUYHON XPOMOCOME BO3HUKAIOT HOBBIC T€HHBIC KOMOMHAIINY.

MenoTtnyeckoe
oeneHuve

Hpogasal  \feragasa |
HuTepdasa

Meiio3 1

Meiio3 11

Tenodaza 11

Tenodasza |

[pocaza II

Mertadasza II

DTOT Hpolecc HA3bIBACTCS NEPEeKPECMOM XPOMOCOM, UIH KpOCCUuH208epom (0T
aHrIL. “crossingover” — mepecedeHue). B pe3yibpTare BOZHHKAIOT KOMOWHATHBHBIE
NPU3HAKH, KOTOPBIX HE OBIIO B POAUTENBCKIX XpOMOCOMax. Tak ke, Kak ¥ B MUTO3€,
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YABOUBIINECS LIEHTPUOIN PACXOAATCA K MOJII0caM, 00pa3yroTcsl BepeTeHa JIeIeHNsI.
B xonne mnpodasel saepHas 000N0YKAa M SIIPHILKO HCUE3AI0T, U XPOMOCOMBI
CcBOOO/IHO pacToiaraloTcs B IIUTOTIA3Me.

B memaghaze I mapbl XpoMOCOM pacnonararoTcs B LIEHTPE — [0 DKBATOPY KIIETKH.

[Hanee, B anagpaze I ¢ IOMOIIBIO BepeTeHa JIENCHUS] TOMOJIOTHYHBIE XPOMOCOMBI
OTAEIAIOTCS APYT OT APYTa, U K MOJIFOCaM KIIETKU PacXOIsTcs LIEIble XPOMOCOMBI.

B menogase I cranus nepBUYHOTO JICJICHUS MEH03a 3aBEPILIACTCs, U B PE3yJIbTaTe
oOpasyercsi ABe ramioujaHble KieTkd. Kaxkgas XxpomocomMa COCTOMT M3 JBYX
xpoMaTtua. Tak Kak IpH 3TOM JeICHUN XPOMOCOMHBIA Ha0Op yMEHbILIAeTCsl BIBOE,
€ro TaK)ke Ha3bIBAIOT PEOVKYUOHHBIM OelleHUeM.

[Mocne nenenust | cHoBa HaumHaeTcss uHTEpdasa. Jra cTajus OYCHb HEMPO-
JIOJDKUTENbHA, U B Hel He mpoucxoauT yasoenus JJHK.

Bropas cragus genenus mMeiioza HaunHaeTcs ¢ npoghaswsl 1. JlouepHue KIeTKH,
oOpaszoBaBiuecs: B Tenodase I, Tak ke, Kak 1 B podaze MUTO3a, MOJIBEPTAIOTCS U3-
MeHeHHsM. M y HUX B KOHIIE poda3bl UcUe3aeT sApo U HAUMHAIOT (hOPMUPOBATHCS
BepeTeHa aeneHus. B memagpase II XpoMOCOMBI BBICTpaMBaIOTCS BIOJb HKBATOpa
KJIeTKH. Tak *e, Kak ¥ [IPU MUATO3€, B aragaze 11 k momocam 00enx JOYepPHUX KIETOK
orxomaT xpomaruasl. Ilo sToit mpuunne B aHadaze Il xpomocomHblil Habop yBe-
muuBaercs. B menoghasze Il oTomenimue K mojarocaM XpoOMOCOMBI ASCIIHPATU3YIOTCS
M OKpYXaroTcs simepHor MemOpanoil. O0paszyercs SAPBIIIKO. 3aTeM JEIUTCS IIUTO-

TUIa3Ma KJIETKH, U B UTOre 00Pa3yIOTCs YEeThIpE JI0-
YCPHUC KIICTKU C rallIONIHBIM Ha60pOM XpOMOCOM,

13 KOTOPBIX (DOPMHUPYIOTCS TTOJTOBBIC KIETKH. Takmm ° KOH'BblOraums
00pazom, pu Meio3¢e U3 OJTHON JTUIIOUHOM KIICTKH ° KpoccuHrosep
00pa3yIOTCsI YETHIPE TaIIOUTHBIX KIICTKH. ° peAyku1MoHHoe neneHue

[lenaTenbHOCTb

CpaBHUTe Npouecchbl MMTO3a M Melo3a:

[NokasaTtenu MwuTo3 Melio3

. MecTo npoTtekaHus npouecca

. KonnyectBo genexnun

. Kakune knetkn obpasytorca

. KonnuecTtBo obpasyromuxcs Knetok

. Hannume kpoccuHroesepa

. KonnyectBo XxpoMOCOM B 4OYEPHMX KIETKaX

= [ola[a]w[d]=

aKkoe 3HavyeHne nmeet 06pa303aHme rannongHbIX NOMOBbIX KNETOK?

buosornueckoe 3HaueHue Meiio3a. BCJIC,ZICTBI/Ie TOT0, 4YTO B IIPOLECCE Meho3a
YHCJIO XpOMOCOM YMCHBIIACTCS BABOC, IMPU CIIUAHUU T'aMET 3TO KOJIMYCCTBO OCTACT-
Ci B CICAYHOIIHX IIOKOJICHUAX IOCTOSAHHBIM. KpOMC TOro, npu COCANMHCHUU
OTHOBCKUX N MATCPUHCKUX XPOMOCOM B 3UT'OTEC MOABJIAOTCA HOBBIC T'CHHBIC KOMOU-
Halli1, 4TO NPUBOAUT B PE3YJILTATEC K IMOSABJICHUIO HOBBIX MIPU3HAKOB.
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MPUMEHEHME 1 NPOBEPKA VYEHHbIX 3 7] .

1. Paccmorpure pucynok. Onpeaeure, Kakue pUCYHKH COOTBETCTBYIOT MHTO3Y, a Ka-
KHe — Meio3y. O0bsICHUTE, 10 KAKMM NPU3HAKAM Bbl YCTAHOBHJIM Pa3inyHe 3THX
npoueccoB. Pacnosnoxure undposbie 0603Hauenus (1-12) B mocjieoBaTeIbHOCTH

HUX MPOTECKAHUA:

Muro3s | Meiio3

2. BoiGepuTe BepHbIe OTBEThI:

e B pesynbrare Meio3a U3 OAHON IUIUIOMAHON KIIETKHM IOJYYarOTCs UYETBIPE KIETKU C

OUNIOUOHBIM/2ANTOUOHBIM HADOPOM XPOMOCOM.
e KpoccuHroBep B KJI€TKaX KMBOTHBIX IIPOMCXOIUT B POLIECCE MUMo3a/meiosd.
e IlepexpécT XpOMOCOM MPOUCXOAUT B IPOLIECCE MeU03a/MPaAHCKPUNYUU.

e B pesyibrare Meii03a KOJIMYECTBO XPOMOCOM B 00pa30BaBLIMXCS SAPaX yogausaemcs/

ymenvuitaemcs 60860e€.

e B pesynbpTaTe Meli03a y JKHBOTHBIX 00Pa3yIOTCS MbliieuHble/N0106bIe KICTKH.

e CMbICI KpOCCHHI'OBEpa B Melo3e 3aKI0YaeTCsl B 0OMeHe 20MOA0SUYHBIMU yuacmka-

MU/HE3A6UCUMOM pacxoofcdeHuu XPOMOCOM.

e B cocTtaBe Kaxm0il XpOMOCOMBI B MeTaa3e MepBoro MEHOTHIECKOTO JICIEHUS HMEETCS

00HA XpomMamuoa/08e Xpomamuobl.
o Ilepno/i MOAroTOBKM KIIETKH K JACJICHUIO Ha3bIBACTCS aHaghazol/unmepghazoil.

3. YcraHoBHTE COOTBETCTBHE MEKIYy (l)a3aMl/I Mmeiio3a u nmpoueccamMu, NpoucCxoaAsAlIuMHu

B Kax/10H dase:

®A3A MEMO3A
A) Ipodaza |

B) Anadasa |
C) Tenodaza I
D) Meradaza II
E) Anacgasza Il
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IMPOIIECCBHI

1) Pa3nenenune xpomMatua v UX MepeMenIeHNE K TTOII0CcaM

2) IIporekanue nmporecca KOHbIOTAIIMHA MEXK]Ty TOMOJIOTUIHBIMH
XpPOMOCOMaMH

3) Pacxoxk/ieHHEe TOMOJIOTHYHBIX XPOMOCOM K MPOTHBOIOIOXK-
HBIM ITOJIFOCaM

4) Obpa3oBaHne KJICTOK, NIMEIOLIMX TaruIONIHBIH HAa0Op yABO-
SHHBIX XPOMOCOM

5) Pacriomokenrne XpoMOCOM Ha DKBATOPE



i-

Ucnonb3ys MutepHeT-pecypcsl, co6epHTe uHpopmanuio Ha Temy “VcTopus OTKpbI-
tus kietku. Knerounas teopust”. [IpencraBbre pe3ynbraThl B (popMe KapTOTCKH,
COCTOSIICH U3 OTICIBHBIX KAPTOUCK.

Jata oTkpeITUS Y4eHslit 3HavYeHHe OTKPBITUS

2. Ucnone3ys Untepuer-pecypesl, B nmporpamme Publisher win WORD (na sucre
¢dopmara A4) cocraBbre OykiieT-naMsaTKy Ha Temy “CIIN/1: myTH 3apaskenus u npo-
¢unakTrka” win “Bupyc remaTtura: myTH 3apa)keHUs 1 TPOQIIaKTHKA .

3. Ucnonp3ys momyisipHyio Iuteparypy u HHTepHET-pecypchl, cobepute uHGOp-
MAIIMIO O CTAPHHHBIX U COBPEMEHHBIX MUKPOCKOTax. MH(pOpMAIHIO Npe/ICTaBbTE B
BUJIC 3JICKTPOHHON TMPE3CHTAIIMH T10 CJIEYIOLIeMY TUIaHy:

® 1300paKeHUE MUKPOCKOIIA, €r0 TEXHMYECKHUE BO3MOKHOCTH

e JaTa U300peTeHus

® aBTOp

® OTKPBITHSI, CACTAHHBIC C ITOMOIIIBIO [T0J0OHOTO MHUKPOCKOIIA

4. HUcnonesyst UnrepHer-pecypcbl, cobepure uHpopmanmio Ha Temy “Ucropus
oTKpbITHsL  oTocunTe3a”. IlpeacraBbre pe3yibraThl B (OpME KapTOTEKH,
COCTOSIIIECH U3 OT/IEJIBHBIX KapTOYeK.

Jata oTkpeITUS YdeHsli Bxiag B Hayky

5. Vcnione3yst TeKCeT yueOHMKA 1 MaTepHaibl caifta http:/festival. 1september.ru/articles/S15676/ ,
CO31aiTe MOJIETb-aNTUIMKALEO “‘MnT03”.
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B EEEETTTITTTTTTTE——

1. OrmerbTe NPaBWILHBINA BAPHAHT OTBETA:

1)

2)
3)
4)
5)
6)

OIHOKJICTOYHBIE OPTaHU3MBI [0 MHKPOCKOIIOM Ha0Ioa BrepBsie A./legen-
eyr/T. HIsann.

Hexnerounsle (OpMBI JKU3HU — 3TO OAKMeEPUL/UpYChi.

Bupyc noruomuenuma/BHY napymiaer paboTy MMMYHHOH CHCTEMBI YeIOBEKa.
STinexneTKy MIeKONUTaomuX oTKpsll K.bap/P. Bupxos.

['maBHBIM KOMIIOHEHTOM SIIpa SIBISIFOTCS. pUOOCOMbL/ XPOMOCOMbL.

OOMeH BelecTB MeX/ly KIETKOW M OKpYXKalollel cpe/jof peryinmpyercs
NAAZMAMUYECKOU MEMOPAHOU/YUMONia3moll.

2. CHayajia OTMeTbTe KHUBOTHYI0 H PACTUTEJBbHYIO KJIETKY U, 3aT€M — OPraHoOuAbI,
pasianvyamecs B 3TUX KJIETKaXx:

Kilemka Kilemka

3. 3aBepuiuTe NpeAI0iKeHHE, BCTABMB BMECTO IPOIyCKOB HOMEPAa COOTBETCTBYIOIIMX
CTPYKTYp:
a) OGecrieynBaeT TPAHCIIOPT BEIISCTB BHYTPH KICTKHA
B) HakammBaer BemiecTBa, 0Opa30BaHHEIC B KIETKE
¢) Y4acTByeT B IPOIleCCce BHYTPUKICTOYHOTO MUIIECBAPCHUS
d) 3amacaror oOpazoBaHHy0 SHEpruro B Buje sHeprun ATO
¢) CriocoOHBI MOTJIONIATh COJTHEYHYIO DHEPIHI0
f) ®ynkuust — OMocuHTE3 OEIKOB
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1) komnnexc I'onvoncu;

2) auzocoma,

3) pubocoma;

4) snoonnasmamuyeckas cemo,
5) naacmuowi;

6) MUMoxXoHOpusL.



4. YcTaHoOBHTe NOC/IEA0BATEIbHOCTH NMpoLeccoB npu ¢porocuntese. [lepeueprure T26-
JIMIY B TeTPab U 3al0JHHUTE ee:

a) ®oTosu3 BOAbL;

B) YJIaBJIMBaHKE CBETOBOW YHEPTUU MOJICKYJION XJIOpO(HILIa;
¢) Brigenenne cBOOOIHOTO KHCIOPOA;

d) CoennHeHHE YTIIEKUCIIOTO Ta3a ¢ MPOTOHAMH BOJIOPO/IA;

¢) O6pa3oBaHKE TIFOKO3BI;

f) IToTepst a5eKTPOHA MOJICKYJION XJI0pOohHILIa.

5. YcTaHOBHTE COOTBETCTBHE:

a) Cunte3 u-PHK
B) JlocraBka amurokucioT T-PHK k prbocome

1. TpaHckpunuus c¢) CuntsiBanue nHpopmanuu pubocomoii ¢ u-PHK

Yo IECETIINT d) JocraBka u-PHK k pubocome

e) IlepeBoa nmocnegoBarensHOCTH HYKI€oTH10B H-PHK B mo-
CJICI0BATEILHOCTh aMUHOKHUCIIOT

6. B npouecce Tpancasnuu yuactsosano 45 mousiexys T-PHK. Onpeneanre ynciio amu-
HOKHCJIOT, BXOASIIIUX B COCTAB CHHTE3HPYEMOro 0eika, a TAK/Ke YUCJI0 TPUILIETOB
U HYKJIEOTH/I0B B reHe, KOTOPBIH KOJIMPYeT 3TOT 0es10K:

AMHMHOKHUCIIOT — ...
Tpurmieros — ...
Hyxneornnos — ...

7. YcTaHOBHUTE MOCIE0BATEILHOCTD MponeccoB npu muto3e. [lepeueprure cxemy B Te-
Tpajab ¥ 3aN0JHHTE ee:
a) PacxoxIeHre XpoMaTH/I K TTOF0CaM KIICTKH;
B) Crimpanu3saius XpoMoCcoM;
¢) O6pazoBaHue JTOUCPHUX SJIEP;

d) PacrnosniosxeHne XpoMOCOM Ha IKBATOpE KIICTKH;
e) [Ipukperienre XpoMocoM K HUTSIM BepeTeHa JICTICHIS;

f) PacTBOpenue smepHOi 000I0YKH.

| 1= || =] =] = )
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OPIrAHU3M -
EOUHAA CACTEMA

m MHOFOOBPA3I/IE ®OPM XUBbIX OPTAHU3MOB

@ - Ha Kakue yapcrsa pasgensator sce OpraHVI3MbI?
]

Opranmsm cuuTaeTcd OHMOJOTHYECKOM CHUCTeMOH, (QYHKIHOHHPYIOIMIEH Kak
eanHas nenoctHas cucrema. Ha 3emie oOuTaeT MHOKECTBO OPTaHU3MOB, OTIIHYAI0-
IIMXCsl APYT OT JApyra MO CTPOCHHMIO M THUIy NUTaHUsA. OpraHu3MaMHu C CaMbIM
IIPOCTBIM CTPOEHHUEM SIBISIFOTCS OJHOKIJIETOYHBIE.

NeATenbHOCTb .

Paspenute nepeyncrneHHble OpraHn3Mbl Ha rpynnbi B 3aBUCUMOCTU OT UX NpUHaA-
JIEXXHOCTU K TOMY UINM MHOMY uapcTey. Ha3oBuTe uapcTtBa, oTMeTbTe, Kakue 13
OpraHU3MoB ABMSATCA OAHOKNETOYHbIMM.

1) TpyTOBUK;

2) xnamngomoHaaa;

3) cepbin BONK;

4) KyKYLLKVH NeH;

5) TyGepkynesHas nanouka;

6) xonepHbIi BUOPUOH;

7) 6enas nnaHapws;

8) mykop;

9) MaCKnM XyK;

10) xnopenna;

11) ynbBa;

12) nennunnn;

13) Bupyc TabayvHow MO3avKu;

14) xBoL} NONEBOW;

15) ackapuaa;

16) ameba.

LlapcTBo ? ? ? ?

OpraHusmbl

— Kakow opraHmam 13 nepeudncrieHHbIX HEBO3MOXHO OTHECTU HU K OAHOMY M3 Lapcte?

BonpmimHCTBO OPTaHN3MOB MMEET KIETOYHOE CTPOSHHE.

OaHOKJIeTOYHBbIe OPTaHN3MBbl. Te10 0JIHOKJIETOYHBIX COCTOUT M3 OJHOM KJIeT-
Kd. OTa KieTka 001ajaeT BCeMH CBOHCTBaMU, IPUCYILUMHU KUBOMY Opranusmy. Op-
TaHOW/IBI B KJIETKE BBITIOIHSIOT pa3iInyHbIe (QyHKITHH.
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B OnaronpusTHBIX yCIOBHSX OJHOKJIETOUHBIC HHTCHCUBHO pasMHOXKatOTCs. [Ipu
HACTYIJICHUU HEONAroNnpHsTHBIX YCJIOBUN OOJBIIMHCTBO W3 HHX, MNOKPBIBASCH
TOJICTOH 000JI04KOH, 00pasyer yucmy, uiau cnopy. lIpencraBuTenn 0JHOKIECTOUHBIX
BCTPEYAIOTCS Cpey OaKTepuid, pacTeHHid, TPUOOB U KUBOTHBIX.

[Ipumepamu OHOKIETOYHBIX Y PACTEHHH SIBIIOTCS BOAOPOCIH XJIOpEIa, Xja-
MHUJIOMOHA/Ia ¥ TIEBPOKOKK, Y TPHOOB — JAPO}IKEBbIE I'PHOBI, a ¥ )KUBOTHBIX OJHO-
KJICTOYHBIMH SIBJISIFOTCS ame0a, 3BriieHa, HHQy30pusi-Tyhenbka u T.1. DTO dyKapHo-
TUYECKHE OPTaHU3MBI. Tes0 MPOKAPUOTHIECKHX OPTaHU3MOB — OaKTEpHUH COCTOUT
HCKJIIOUUTEIBHO U3 OJHOMN KIIETKH.

o Ty * Ha gHe MupoBoro okeaHa Ha rnybuHe 10 641 meTpa 6binn o6Hapy>KeHbI
= HHTE- TMraHTCK1Ue OQHOKINETOYHbIE OpraHu3mbl — kceHodmodhopsl. Viccrnenosa-
S peCcHO.. | Tenu oBHapyXWIu 3TU OpraHU3Mbl B CaMoi rryGokoii Touke MapuaHckoi

BMNaguHbl, Ky4a He AOCTUraloT COMHEYHbIE NyYn U O4EHb Mario KMcnopoaa.
Onun pgocturatot 10 caHTMeTpoB B Anametpe. KceHodmodopbl cocToaT
13 LMTONa3Mbl ¥ MHOFOYMCIIEHHBIX SAep, PABHOMEPHO pacnpeaeneHHbIX
B HEW. ST opraHn3Mbl MOTyT MMeTb DOpMyY AucKa 1 TeTpaagpa.

KceHocdmodopa

MHoroxJj1eTouHbIe OPranu3Mbl. Tena OONBIIMHCTBA PACTEHUH, )KUBOTHBIX U IPH-

00B cOCTOSIT U3 OOJBIIOrO KOJIMYECTBA KICTOK M MEKKJICTOYHOTO BellecTsa. [ pyrbt
KJIETOK, M3 KOTOPBIX COCTaBJICHO WX TEJIO, MPUCIIOCOOICHBI JIIS BBIIOJIHEHUS OIpe-
JeTIeHHBIX (QYHKUMA. [ GOJIBIIMHCTBA MHOTOKJIETOYHBIX OPTaHU3MOB XapaKTEpHO
MHIUBULyJILHOE Pa3BUTHE, Oepylliee HayajIo ¢ OIHOM KJIETKH — 3UTOThI WK criopsl. [1o
THITYy IATAHUSI UX Pa3NIENSIFOT Ha asmompoghvl, cemepompoghvl i muxcompogut. K aB-
TOTpodaM OTHOCSITCSI 3€NICHBIE PACTCHHUs, a K
reTepoTpodam — OOJNBIIMHCTBO KUBOTHBIX, [PH-
OBI U pacTeHus1, He UMerorue xiopodumia. Cpe-
I TeTepoTpohoB ecTh carmpouThl (OOIBIINH-
CTBO IpHOOB) U MTAPa3HTHI, JKUBYILHE 3a CUET JPY-
TOr0 OpraHM3Ma M HaHOCAIINE eMy Bpen (JIeH-
TOYHBIC YEPBHU, COCATBITIKH U JIp.).

Muxcompoger MOTYT NUTaThCA KaK asmompo@uvim, TaK U cemepompoQHuim
cnocobamu. Hanpumep, HaceKOMOSAHOE pacTeHUE HEMEHTEC, OCyIIEeCTBIsI (GoTo-
CHHTE3, TINTAETCSI aBTOTPO(HO, a 3aXBATHIBAast HACEKOMBIX — T€TEPOTPODHO.

° uucrta
° cnopa
° MUKCOTpodhHOE NUTaHue
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7o e MuTaHre reTepoTPodHbIX OPraHW3MOB, UMEKLLMX MULLEBAPUTENBHYIO

Egzsa cuctemy, npomcxwop,m rosio3oMHbIM cnoco6om. OCHOBHbIMM OCOOEH-
HOCTSIMM TOJTIO30MHOIO MUTaHUA SBMAKTCA 3axBaT, 3arnaTbiBaHue, ne-
peBapuBaHue 1 BcacbiBaHue nuwn. Ecnv opraHnambl, nuTatoLmecs ro-
NO30WMHO, YNOTPEONAIOT PacTUTENbHYHO MULLY, TO UX Ha3biBaOT pacTu-
TeNbHOSAAHbIMM, XXMBOTHOWN MULLIEN — XULUHUKaMM, a Te, KOTopble easT
KaKk paCcTUTENbHYO, TaK U XMBOTHYIO NULLY, Ha3blBatOTCS BCEAAHbIMM.

MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWUIA .

1. le/IBe)]I/ITe NpUMEPbI OTHOKJIETOYHBIX OPraHU3MOB - l'lpe}ICTaBMTeJ'leﬁ Pa3saIn4IHbIX
HAPCTB:

ITapcTBO OHOKJIETOYHbIE OPTAHM3MbI

2. BriGepuTe BepHbIE YTBEPK/ICHHSA:
1) CanpouThl )KUBYT 32 CUET JPYTHX OPraHU3MOB, HAHOCS UM BPEIL.
2) B >xuBBIX OpraHu3Max BCTPEUYAIOTCS] XUMHUYECKNE AJIEMEHTHI, BXOSIINE B COCTAB TEI
HEXUBOU MPUPOABI.
3) O6MeH BemecTB MPUCYIT NI MHOTOKIETOYHBIM OpTaHI3MaM.
4) B pacTeHHH HETIEHTEC POUCXOIUT (POTOCUHTE3, U OHO MUTAETCS TOJIBKO aBTOTPO(HBIM
CHOCOO0OM.

5) Homo sapiens — npecTaBuTEeNIb apCTBA JKHBOTHBIX.

6) Bupycsl oTHOCSATCS K IPOKapHOTaM.

7) PazapaxuMocTb XapakTepHa TOJIBKO IS JKUBOTHBIX.

8) benkw, ®Upbl, HYyKICHHOBBIE KUCIIOTHI SBJISAIOTCS OCHOBHBIMUA KOMITOHEHTAMH JKHUBBIX
CYILIECTB.

3. OTBeTbTE HA BONPOCHI:
a) [ToueMy KJIETKM MHOTOKJIETOUHBIX OPIaHU3MOB MMEIOT 00jee IPOCTOe CTPOSHUE IO
CPaBHEHUIO C OJJHOKJICTOYHBIMH?

b) Ha IpUMEpEe KICTOK OpraHn3Ma 4ejIOBCKa JOKAXKUTE, YTO MHOTOKJICTOYHBIN OpraHusm
HE MTPOCTO COBOKYIMHOCTb MHOKECTBA KJICTOK, a €ANHAasA CUCTEMaA.
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m q)OPMbI PA3MHOXEHWA OPFTAHU3MOB

OfHVMM M3 OCHOBHBIX CBOWCTB KMBbIX op- — YTo0 Takoe pa3MHo)KeHy|e?
raHN3MoOB ABNAETCA pPa3sMHOXeHue. Bo — Kakue BUAbl Pa3MHOXEHUs!

BpeMd pPasMHOXEeHUA OpraHu3mMbl Npouns- E) CYlLEeCTBYIOT B anpop,e'?
BOASAT NOTOMCTBO, MOA0BGHOE UM cCamMUM.

v OpraHUu3MOB CYHICCTBYIOT ABa THUIIA PA3MHOKCHUSA — becnonioe U nonogoe
PA3ZMHOINCEHUE.

NeATenbHOCTb .

U3yyeHune cnoco6oB 6ecnonoro pa3aMHoOXeHUs opraHU3MoB.

Lienb paboTbl: n3yyeHne popm 6€Cnonoro pasmHOXEHWs!, BCTPEYaIOLLUXCS Y pasnnyHbIX
pacTeHun.

Xop paboThi:

1. PaccmoTtpute repbapuii.

2. MpepnoxuTe cnocobbl Anst 6ecnonoro pa3mMHOXeHNs ykazaHHbIX PaCcTEHUNA.

3. BanonHuTe Tabnuuy.

Ne HasBaHve pacTeHus Cnocobbl 6ecnonoro pasmHOXeHUs

3emnsHuka

Jlyk penuathbii
duanka

Mbipen nonayuui
KapTodpenb

gl | W N =

— B yewm 3akntovaeTcsa Guonoruyeckasa posnb 6€crnonoro pasmHoXeHmsa?

Becnosioe pasmHo:kenne. B TakoM pa3MHOXKEHHH, KaK MPAaBHIIO, YIaCTBYET
OJIVH POJUTEINH U HE 00Pa3yIOTCS MOJOBLIE KJIETKU — FaMeThI. Tak KaK pouTEeNbCKas
(hopMa MOKET repeiaTh BCe CBOU MPU3HAKUA M OCOOCHHOCTHU IIOTOMCTBY, TO ITOSBIIS-
I0TCS IOYEpHUE OCOOH, SIBIIAIONINECS TOYHOH Komrel poauTenbckol. CyIecTBYIOT
Takue (POpMBI OECIIOJIOTO Pa3sMHOXKCHHSI, KaK OejleHue, 8ecemamusHoe pa3mHo-
JiceHue, NOUKO8AaHUe U CNOPO0OpA308aniLe.

Pasmrnoowcenue Oenernuem. HekoTopble OpraHU3MBbl Pa3MHOXKAIOTCS JICTICHHUEM.
Jlenenwne 3aBepiiaeTcs ASICHUEM KIICTKH Ha JIBE WA OOJIBITICE KOJIMIECTBO KIIETOK.

PasmHoxeHue AmeBa of -}'_ 10
aeneHuem Meba OObIKHOBEHHasA =
i |:.: o % i
3JBrneHa seneHas g @ % @

BonbIIMHCTBO OTHOKJIETOYHBIX OPTaHIU3MOB — HaIPUMEp, aMme0a OOBIKHOBEHHAS,
IBIUICHA 3eJICHAs — PA3MHOKAIOTCS JSICHHEM KJISTKH HaaBoe. Ho 6ecmomoe pasMHO-
JKCHUC MaJISIpI/IfIHOFO Hapa31/1Ta 158 HCKOTOpBIX )KFYTI/IKOBBIX OCYH_IGCTBJBIGTCH HYTCM
JIeJICHUS OJTHOM KJIeTKH Ha MHOYKECTBO KJIETOK.
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Becemamuenoe pasmnoicenue. HekoTopble OpraHu3Mbl CIIOCOOHBI pa3MHOXKa-
ThCsl 4aCTAMMU TeJIa. DTO Ha3blBAIOT 6ecemamuHblM pasmHodiceHuem. BereraTupHoe
pasMHOXKEHHE HaOII0AaeTCsI B OCHOBHOM Y pacTeHHH. DTOT METO/ MPUMEHSETCS B
CEJIbCKOM XO3SICTBE AJISI COXPAHEHUSI CBOWCTB MAaTEPUHCKOIO PAaCTEHUSI M HOJY-

YCHUs [IOTOMCTBA B KOPOTKUE CPOKU.
E! 5

B HeKkoTOpBIX ciydasx u3 GparMeHTa Teia ry0oK, KHIIEYHOMOIOCTHBIX, MIIOCKHX
4yepBel (I1aHapuii), UTTIOKOKMX MOXKET Pa3BUTHCS LENbIA opranu3M. Takoe pasMHO-
’KEHHE C TIOMOIIIBbIO KYCOUKOB TeJla Ha3bIBaeTcs (hpaemenmayueti. OHO BCTPEUAETCS B
OCHOBHOM y OPTaHM3MOB, BEYIIMX MPUKPETICHHbIH 00pa3 *KHU3HU.

Pasmnoocenue nouxosanuem. Pa3MHOXEHHE TNMOYKOBAaHHEM HaOIIOAACTCS Y
JIPOKEBBIX I'PHOOB, T'yOOK M KHMIIEYHONOJOCTHBIX. IIpy 3TOM Ha onpeneneHHOH
YacTU MAaTEPUHCKOI'O OpraHu3Ma o0pa3yeTcs BbIIYKIOCTh, HATOMUHAIOIIAS ITOUKY.

PaSBI/IBaHCI:, OHa 1acT Ha4aJI0 HOBOMY OpraHHU3MYy.

KuieyHononocTtHele

BeretaTuBHOE pasMHOXeHUE
pacTteHun

1 — naHabIW (KOPHEBMLLEM)

2 — cmopoaunHa (cTebneBbiMu
YepeHkamu)

3 — 3emnsHuka (ycamm)

4 — TionbnaH (nykoBuLen)

5 — 6eroHus (nuctom)

Pa3mHoXxeHue

noYykoBaHuem e {f%
i

OposxokeBble rpubbl .

Pasmnoocenue c nomowvio cnop. Bogopociu, MXu, MaopoTHUKH U TPHOBI paz-
MHOXa0Tcsl criopamu. Criopa NpeincTaBisieT cOOOH KIIETKY, HMOKPBITYHO TOJICTOH
obomnoukoii. OHa crocoOHa MPOJOJDKUTENBHBIH MEPUOJ HAXOAUTHCS B HeOaro-
NpUATHBIX ycaoBusix. [lonas B 6maronpusTHbIC YCIOBHSI, CIIOPA IPOPACTAET, JaBast
Ha4aJo HOBOMY OpPTaHHU3MY.

Pa3mMHoOXeHue

Cnopwi
cnopamm /
Mxn ﬁ| A

pubbI

Cnopbi

ManopoTHNKooGpasHblie
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IMosioBOe pazmHokeHue. B 1osioBoM pas-

MHOKEHUH, KaK IIPaBUIIO, YYAaCTBYIOT JIBE POJHU-
TEJIbCKUE 0cO0M, U 'y HUX 00pa3yroTcs MOJIOBbIC ° BeretatusHoe pasMmHoxeHue
KIIETKH — TaMeTsl. [Ipu monoBoM pa3MHOXKEHUH - otikoBanue

. ° cnopoobpa3oBaHue
B pe3yJIbTaTe CIHUSIHUS TaMeT 00pa3yeTcsl HOBBIH
opraHusMm, obnanaromuii npuzHakamMu oboux poaureneid. Takue opraHu3zmbl ObIBa-
10T 00Jiee BEIHOCIIMBEI B M3MEHSIOIIUXCS YCIOBHSIX CPEJIBL.

o CornacHo pykonucsm, o6Hapy>XeHHbIM Ha Tep-
putopuu [ipeBHero ErvnTta, Tam cyliecTsoBano
BbICOKOPa3BUTOE CENbCKOE XO3ANCTBO. PUcyH-
KW 3TON 3MOXM M306paxkatoT BblpallyBaHUE BU-
Horpaga. B Te BpemeHa B Erunte Gbinun yxe
3HAKOMbI C YepeHKoBaHMeM " OpyrmmMmm crnoco-
6amMu pasmMHOXeHWs 3Toro pactenus. [ins aTo-
ro MCMosib30BanNnCb 0cobble ManeHbK1e HOXu
CepnoBMAHOM hODMBI.

MPUMEHEHME 1 NPOBEPKA MNOJIYYEHHbIX 3HAHWUW l I

1. Kakue ¢popmbI 0ecoJioro pa3MHoKeHusl H300pakeHbl HA pUCyHKe?
YxaxnTe Ha3Banue 1 popmy pasmMHokeHus1 opranu3mos A, B u C:

Sy
2l

2. BmecTo 3HaKa BONPOca BCTABbTE JIOTHYECKH 000CHOBAHHOE MOHSITHE:

Crniopa — fecriosioe pa3MHOKeHHEe JlesieHue — IBIJIeHA 3ej1eHast

I'amera — ? ? —ruapa

? — cnopa Jlpoi:keBble TPHObI — NOYKOBAHHE

Eab — cemsi Ameda 00bIKHOBeHHas1 — ?
HNudysopus-tydeiabka — 1Be KIeTKH ITos10BO€ pa3zMHOIKeHUE — IBA POIMTEs
? — MHOT'0 KJIETOK Becnosnoe pazmuo:kenue — ?

3.IloyeMy y HEKOTOPBIX OPraHM3MOB HMeeT MeCTO YepeJoBaHue 0JI0BOr0 U 0ecroJioro
pasmHoskeHus? [IpuBenure npuMepsl.
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m OEPA3OBAHI/IE NOJNIOBbLIX KIETOK 1 ONNOAOTBOPEHUE

- Yem MYXCKUe NosioBble KNeTKU oTnnyarTca OoT XKEHCKMX?
’ — C yem cBsA3aHbI 3TU OTNUYUTENBbHbIE OCOBGEHHOCTU?

L]

CTpoeHue NonoBbIX KNeToK.
Llenb pa6oTbl: U3y4nTb OTNINYUTENbHBIE OCOOEHHOCTH NOSIOBLIX KMETOK.
Xopn paboTbli:
1. PaccmoTpuTe rotoBble MUKponpenapaThl NOTOBbIX KMETOK.
2. 3anonHuTe cpaBHUTENbBHYIO Tabnuuy.

MMpusHaku Cnepmarosoug AnuyekneTtka
CTtpoeHune n copma
MNoaBMXHOCTb
B3anac nutaTenbHbIX BELLECTB
Pa3wvep
YucneHHocTb
Habop xpomocom

— B yem 3akntovaeTcsi BGuonornyeckasi pornb NOOBbIX KNETOK?

OO0pa3oBaHue H PocT raMmer (TMOJIOBBIX KJIeTOK). [Iporiecc oOpazoBaHuUsl 10JI0-
BBIX KJIETOK Ha3bIBaeTCs camemozeHes. [10I0BbIe KIIETKA 00pa3yroTCs B CICIHAIb-
HBIX OpraHaxX POJIUTENLCKUX OPraHU3MOB — SIMYHUKAX M CEMEHHUKaX — (TIOJIOBBIX
OpraHax >KUBOTHBIX). Ha mepBo#l cTajuu CBOEro pa3BUTHS IMEPBUYHBIC TOJOBBIC
KIICTKH JICJISITCS IyTeM MUTO3a, U HX KOJUYECTBO BO3PACTACT.

FameToreHes d B ® Q
g - Cragus i

O6pasoBaHue u = - pasMHOXeHus j@' __@h MuTtoTnyeckoe

pasBUTHE MOMOBbIX 2 0 @ @ NepBUYHbBIX Q ® @ & heneHve

NOJIOBbIX KNETOK é@@@éﬁ EBE){E]

KneTok &) @& (@

@ /@ MewnoTtunyeckoe
/Gj ':b @ % Jernenue

HanpaeuTenbHbie
Tenbua

Cnepmatosoung AhuekneTtka

Ha BTopoif cTaguu NMpoMCXOTUT MOATOTOBKA NMEPBUYHBIX IMOJIOBBIX KJIETOK K
JlabHENIIeMY JIeJIEHUI0. B 9TOT nepuoj KIeTKu pacTyT,
u B Hux yzasauBaercs konuuectBo JIHK. Cnenyromas
CTaJusl HOCUT Ha3BaHUE cmaous cospesanus. Ileppuu- © ramerorenes

HBIE I10JIOBBIE KJIETKHU ATCS IIyTEM MeEH 3a cuer © napTeHoreHes
€ TOJIOBBIE K€ JIETISITCS. Ty Te ero3a. 3a cue . repmachpoauT
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HEpaBHOMEPHOT'O PacHpeAeICHUS HUTOMIIa3Mbl IEPBUYHON XKEHCKOM I10JI0BOH KIIeT-
KM BO BpeMst Meii03a 00pa3yloTcs ojiHa OoJbIasi ¥ TPU MaJIeHbKHE KIETKH (TIOJISp-
HBIE Tejblia), KOTOpble morubaror. TakuM oOpa3oM, pa3BUBAIOIIASCS MEPBUYHAS
JKEHCKasl KJIeTKa JJaeT Hayajo JIMIIb OAHOM KPYIHOW MOJHOLEHHON KJIETKE, Colep-
JKaren OOJbIIoe KOJMYECTBO MUTATENbHBIX BEIIeCTB. BriocneacTsum oHa mpespa-

IacTes B ﬂHHeK“HveTKy‘ . . * PasmHoXeHne Tnen B oc-
W3 nepBUYHON MY’KCKOM IOJIOBOM KIIETKHU B HOBHOM MPOUCXOAUT Yepe3

pesynbTate 00pasyloTcs YeThIpe OIMHAKOBBIX napTeHOreHes, UIn >mBo-

KIJIETKH, U3 KOTOPBIX CO3PEBAIOT CIICPMATO30M/IbI. pOX[EHNe. Y HEeKOTOPbIX

OmtooTBopenue. ITpomecc CIUsSHUS My K- MPeACTABUTENSH TneN yke
BHYTPU Terla HOBOPOXAEHHbIX

CKOM1 1 )KEHCKOH TaMeT, B pe3yibTaTe KOTOPOTO Da3BUBAETCS SNLEKETKA, 1
o0pasyercs 3UuToTa, Ha3bIBAeTCA ONI1000M8Eope- uepes 10-15 gHel poxgaeTcs
Huem. OIJIOJOTBOPEHUE MPOUCXOIUT B UTOrE HoBasl TSl
MIPOHUKHOBEHHS CIIEPMATO30M/Ia B SHIICKIIET-
Ky. [locme mporecca omI0I0TBOPEHNS 3UTOTA
HauMHAeT AENTUTHCS, U o0pasyercss TUILIONI-
HBII 3aponplll, W3 KOTOPOrO BIOCIEIACTBUU
(hopMuUpyeTCS HOBBIH OPTaHU3M.

D opmbl 10JI0BOTO pa3MHOKeHUs. Y 00Ib-
IIMHCTBA >KUBOTHBIX, TAKUX KaK MHOTHE KPYTJble YEpBU, BYCTBOPUYATHIC MOJI-
JIFOCKH, YICHUCTOHOTHE, )KEHCKHE U MY)KCKHE OpPTaHbl IMEIOTCS Y Pa3HBIX 0COOEH.
Takue KUBOTHBIE HA3BIBAIOTCS pazoenbHononvimu. OIHAKO y 0c00el HEKOTOPBIX
’KUBOTHBIX, K MIPUMEPY, IUIOCKUX M KOJIHYATHIX UEpBEH, UMCIOTCS U JKCHCKUE, U
MY’KCKHE OpPTaHbl; TAKHE OPTaHU3MBI Ha3bIBAIOTCS 2epmMadhpooumamu.

B HekoTOpBIX ciydasx BO BpeMs MTOJIOBOTO Pa3MHOYKEHUS OIUIOOTBOPEHUS HE
MPOUCXOAUT. [Ipu 3TOM U3 HEOIIOJOTBOPSHHOM SIMIEKIICTKU (POPMHUPYETCS TIOTHO-
IeHHast HoBass ocoOb. OOpa3oBaHWE HOBOTO OpraHM3Ma U3 HEOTUIOJOTBOPCHHOMN
SAIIEKIIETKH Ha3bIBAIOT napmeHozeHe3om (OT Tped.“parthenos” — NeByIIKa, “ge-
nesis” — 3apoXKICHUE).

[lapreHorene3 HaOiromaeTcss y caMIlOB MEIOHOCHOH IMYelNbl, AadHMA, TIeH u
JIPYTHX KABOTHBIX.

MPUMEHEHUE 1 NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. PacnoJioxkute cOOBITHS, IPONCXOSIIIME BO BpeMsl raMeToreHe3a nNpu o0pa3oBaHuu
JKeHCKOM M0JI0BOI KIeTKH, B IPABHJILHOMN NOC/IeJ0BATEIbHOCTH:

I I

a) Kpymnnas xnerka nmpeBparaercs B SUIEKICTKY.

b) B nepBUYHBIX MOJIOBBIX KJIETKAX yaBauBaeTcs Koandectso JJHK.

¢) IlepBuuHbIE OJIOBBIE KJIETKU PACTYT.

d) IlepBuuHbIe ONIOBBIE KIECTKHU JICNATCS IyTeM Meko3a.

e) PasBuBaromasicsi mepBUYHast )KEHCKas TOJIOBask KJIETKa JJaeT HA4aslo TOJIBKO OJHON
KpPYMHOM KIIETKE € KPYIHBIM JKEITKOM.

f) TlepBuuHbIC TONOBBIE KIETKHU JENATCS ITyTEM MUTO3A.
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2)

3a cYeT JeNeHus MepBUYHON )KEHCKOH MOJIOBOH KIIETKH B UTOTE 00pa3yroTcs
KpYIHas KJIETKa U TPU MaJIECHbKHX MOJISIPHBIX TEbLIA.

2. Haiinure omu004YHbIC BHICKA3LIBAHUS U HCIIPABbLTE UX:

A.

B.
C.
D

o

o

Bo Bpewmst dasbl pocta npoucxoaut yasoenue JJHK.

KospuaTble 4epBH OTHOCSITCS K OpraHu3Mam-repmMadpoauTam.

OO0pa3oBaHKue HOBOTO OpPraHM3Ma M3 HEOIUIOJOTBOPEHHOW I'aMeThl, Ha3bIBAIOT
MapTEHOrE€HE30M.

B ¢aze cozpeBanme B pesynbraTe Meio3a oOpasyloTcs TpH SIMIEKICTKH U OJJHO
MOJISIPHOE TEJBLE.

Bo BTOpOM neneHnn Meiio3a U3 MepBUYHOM MYKCKOH TIOJIOBOH KIETKH 00pa3yIoT-
sl 4eThIpe OJJMHAKOBBIC KIICTKHU, U3 KOTOPBIX (JOPMUPYIOTCS CIIEPMATO30HIBL.
[TapTeHorenes BCTpeyaeTcsl y INIOCKUX YEPBEi.

B pesynbTate rameTorenesa o0pa3yroTcsl JUIUIOUIHBIE CIEPMATO30UABI 1
SIMIIEKJICTKH.

[pouecc cimsiHKS MY>KCKOW M )KEHCKOM raMeThl 3aBepIIalonicst 00pazoBaHueM
3UrOTHI, HA3BIBAETCS FAMETOTCHE30M.

3. BunmatebHO paccMoTpute cxemy. UTo Ha cxeme 0003HaYeHO OykBamu A, B u uud-
pamu 1-9?

@

TOMOJIOTMYHBIC A B

XPOMOCOMBI

m_"- Y/IBOMBIIIHECS
TOMOJIOTHYHBIE
XPOMOCOMBI
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E I-IOJ'IOBOE PA3MHOXEHUE Y PACTEHUN

— Kak npoucxoauT pa3sMHOXeHne MXOB U Hal'lOpOTHVIKOB?
— B yem oTtnuuue Pa3MHOXeHUsA ITUX pac7eHm7| OT pa3MHOXeHus nOKpblToceMeHHbIX?

B HeOmaronmpusTHBIX yCIOBUSX BOIOPOCTH OOBITHO Pa3MHOMKAIOTCS IOJIOBBIM
nyteM. Ilpu 3TOM y HEKOTOpBIX MpecTaBUTENeH BOAOpOCHel (XJIaMUIOMOHAIA,
VIOTPUKC W JIp.) 0Opa3yloTCsl OJHOTHUIIHBIE TaMEThl C TalUIOMIHBIM HaObOPOM
XpomocoM. B pesynbTare cnustHES TaMeT o0pasyeTrcs 3urora. 3Urora, MOKphIBasCh
TOJICTOH 00O0JIOUKOM, TIEPE3NMOBBIBACT M MIPU ONArONPHATHBIX YCIOBHSIX JIEIUTCS
MyTEM MHUTO3a, aBasi HA4au0 YeTHIPEM HOBBIM OCOOSIM.

Y MHOTOKJIETOYHOM 3€JICHOM BOAOPOCIH CIMPOTHPHI MOJIOBOM Ipolece Mpo-
HUCXOOUT IO THUIIY KOHBIOTAIUU. HpI/I KOHBIOTalIlUU COACPIKMUMOEC KIIETKH OJIHOﬁ
BOJIOPOCIIM TIEpeTeKaeT B KIETKY Apyroil. M3 3urotsl, oOpa3zoBaBLICHCS TIPU CIU-
SIHUM UX SI7EpP, Pa3BUBACTCSI HOBAsl BOJOPOCIIb.

B mporiecce pazMHOKEHHSI HEKOTOPBIX MHOTOKJIETOYHBIX BOJOPOCIEH (JIaMHu-
Hapus, nophupa) HabII0JaeTCA YepeJ0BaHUe MOKOJICHUH, TO eCTh M0JI0BOe U Oec-
M0JI0€ MTOKOJIEHHE MOOYEPETHO CMEHSIOT APYT ApyTra.

NeATenbHOCTb .

— PaamHoxeHue kakmx paCTeHvu7| n306paxeHo Ha pucyHkax A n B?

hhi S

crnopocut*

e

® 000
MepBeblIit Npo- .° cnopbl
poCTOK- rame-
TodouT

¥
O6pasoB I/Ié*-—
3UroThl { /8 \,\

Y1) .

WAL
W 1 |
U 3 1

dut* @ rameTod

- "{‘i-r" .

(W)
=
O

cnbpoqwn'

[ameToUT* — NonoBoe nokoneHne. CnopouT* — 6ecrnonoe NokoneHue.

MpoaHanuaupyinTe PUCYHKU U, UCMOSb3ysl 3HAHUS, MOJIyYeHHble paHee Ha ypokax
6uonoruun, 3anonHuTe Tabnuuy:

HasBaHue CnopoduTt | XpoMOCOMHEIN Habop | MameTodut | XpOMOCOMHEIN Habop
pacTteHus crnopodcuTta rametocuTa

— B 4em cxo4cTBO U pasnmyme XU3HEHHbIX LUKINOB 3TUX pacTeHnn?
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YepenoBaHnue MOKOJEHNH Yy BHICIINX PAacTeHMil. Y BBICIINX CIIOPOBBIX pacTe-
HUH M3 CIIOPBI Pa3BHBACTCS TAIIOWAHOE MOJIOBOE TTOKOJICHHE, Ha KOTOPOM 00pa-
3YIOTCSI TIOJIOBBIE KJIETKU. Y MXOB (HampuMep, y KyKyLIKHHA JbHA) TOJI0BOE MOKO-
JICHHE SIBJSIETCSI B3POCIIBIM MHOTOJICTHUM pacTeHueM. Ilo 3Toi mpuunHe y MXOB
peo0agaer MoJI0BOE MOKOJIEHHE. A Y TAIOPOTHUKOB U CEMEHHBIX PACTEHUI I10J10-
BOC TIOKOJICHHE cab0 Pa3BUTO M UMEET KOPOTKYIO MPOJOJKHUTEIBHOCTh JKU3HH.
Tak, U3 cHOpbl y ManmopOTHUKOOOPA3HBIX pa3BUBaeTcs NMpopocTok. C MOMOMLIBIO

PHU30UI0B OH IpUKperisiercs k nouse. Ha nosepx-

HOCTH TIPOPOCTKA (POPMHUPYIOTCS MOJIOBBIC KIICTKH.

« rameToduT [looBoe pa3MHOMXEHHE MXOB M MAaNOPOTHUKO-

- cnopoduT 00pa3HBIX TECHO CBA3aHO C BOAHOM cpenoit. Crep-

° ABOMHOE ONMOAOTBOPEHMEe  MAaTO30H]Ibl C IIOMOLIBIO BOJBI IEPEABUTAOTCS 10
HaNpaBJICHHUIO K SHICKIICTKE.

=» Tannowanan cragus (rametodut) )

Awnnowaxan cragwa (cnopodivt) 2n

Mxn ManopoTHMKooOpa3Hbie CeMeHHble pacTeHus

YepepoBaHue NOKONEHUN Y BbICLUMX PacTeHUN

Ecnmu y MxoB mpeo0iajaer mojoBoe MOKOJCHUE, TO Y ManopOTHUKOOOPa3HBIX
OHO nmeeT GpopMmy npopoctka. CeMEeHHbIE pacTeHHsS UMEIOT TaMEeTOPHUTHI Pa3HOTO
10J1a, Pa3BUBIINECS U3 Pa3HBIX CIOp. MUKpPOCIOPH! JAlOT Hayallo MYXCKHM II0-
JIOBBIM KJIETKaM, & MaKpOCIIOPBI — )KEHCKOMY I10JIOBOMY IIOKOJIEHHUIO. Y CEMEHHBIX
pacTeHui oJI0BOE MOKOJICHUE (TaMeTO(HT) ITOABEPIIIOCH 3HAYUTEIBHON PEIyKIHH.

MyXCKMM raMeTo()MTOM LBETKOBBIX DPACTCHUH SBISIETCS IBUIBLEBOE 3€PHO,
KOTOPOE CO3pEBAET B IbUIbHUKE THIYMHKU U 00pa3yeTcs U3 MUKpocnopbl. Bo Bpems co-
3peBaHusl B MBUIBLEBOM 3epHE 00Pa3yIOTCsI [IBa AApa — 8e2eMamugHoe N 2eHEpamueHoe.

Kenckuii rameTouT 006pasyercst U3 MaKpOCIOPBI H COCTOUT U3 3aPOJIBIILIEBOIO
MEILIKa, PACIIOJI0KEHHOT'0 BHYTPHU CEMSIIIOUKU. B 3apoipliieBOM MEIIKe IPOUCXOJUT
ps AeTIeHUH, B pe3yIbTaTe KOTOPBIX 00pa3yroTcst 6 TalUIONIHBIX KIETOK, BKIIOYAst
SAWLEKIICTKY, U O/lHA TUIJIOUAHAS LIEHTpaIbHas KIIETKa.
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ABoiinoe onstonorBopenue. B 1898 rony pycckuii yuensiii C.HaBammn oTKpbLI
0COOBI TUIT OTUIOJIOTBOPEHHS Y TIOKPHITOCEMEHHBIX (I[BETKOBBIX) pacTEHHM, KOTO-
PBII OH Ha3BaAN 0BOUHBIM ONIOOOMBOPEHUCM.

Bo Bpemst ombuieHMs HbUIBLA C TBIYMHKHM, IONagas HA phUIbLIEC IECTHKA, Ha-
YUHAET MpopacTaTh. B MbUTbIIEBO TpyOKe T€HEPaTUBHOE SAPO JIEIHUTCS, U 00pasy-
IOTCSl JIBE€ MY’KCKHE raMeThl — cliepMuH. M3-3a OTCYTCTBHUS KI'yTHKa CIEpMUHU HE
CIOCOOHBI CaMOCTOSITENIbHO NepeaBuratbesi. [IbuibleBas TpyOka yIUIMHSIETCS U B
3aBsI3U B 00J1aCTH TBUIBIIEBX0/1a TTPUKPETUISETCS K 3apo/iplmieBoMy Memky. [Tocme
9TOr0 KOHYMK TPYOKH pa3pbIBaeTcs, M JBa CHEPMHs IPOHUKAIOT B 3apOJIBIIICBEIN
Mmemok. OOUH M3 HHUX CIUBAeTCsl C SHIEKIETKOH, oOpa3ys 3uroty. Bropoit xe
CIIEpMUH CIHMBAETCS C IEHTPAIFHOW KIETKOH M o0pasyercs TpUILTOMIHBINA (3n)
SHIOCTIEPM. DTOT MPOIECC OTUIOAOTBOPEHHS HA3BIBAETCS JIBOMHBIM OILIOAOTBOpE-
HueM. /[BolHOE OIUIOIOTBOPEHHE XapAKTEPHO TOJIBKO AJIS IIBETKOBBIX PACTEHUM.

ﬂBOﬁHOE onnoaoTBopeHune

. CeMeHHas koxypa

. 3apopapiLu

. OQHpocnepm

. CnusiHne cnepmus ¢ LieHTpanbHON
KneTKomn

. CnvsHne cnepmus ¢ SNLEKNeTKon

. ObpasoBaHMe XXEHCKOWN MOM0BOW
KNeTkn

7. OB6pa3oBaHNe MY>KCKOW MOJTOBOWA

KNeTkn

A WON =

[e2¢)]

i
#

: 1]
le o |“JI I,l‘?\ 'f’-j'
N =

i

B pesynbrare JBOMHOTO OIUIOJIOTBOPEHHUS 3apOJbBIIIN I[BETKOBBIX PAcTEHUU
ObIBaroT 0OECIEeUYeHBl 3allacoM MUTATENILHBIX BEIIECTB, KOTOPBIE MOTPEOISIIOT BO
Bpemsi mpopacTtanns. OKOJIOIUIONHUK 3alluiaeT ceMs u obecniedunBaeT Oonee dd-
(heKTUBHOE €ro pacrmpocTpaHeHHE.

MPUMEHEHME 1 NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. Hajigute omIMOKYU B NpeAJI0KeHUSIX U UCIIPABbTE UX:
1) B GmaronpusaTHBIX YCIOBHAX BOJOPOCITH OOBIYHO PA3MHOXKAIOTCS TIOJIOBBIM ITyTEM.
2) IlonoBble KJIETKU BBICHIMX PACTCHUH 00pa3yIOTCsl y AUIUIOMHOTO MOJIOBOTO
TTOKOJICHUA, PAa3BUBUICTOCA U3 CIIOPHI.
3) Y mxoB mpeo0biagacT 6ecroioe MoKOJICHHUE.
4) Bspociioe pacTeHre MXa KyKYIIKHH JICH SIBJISIETCS] OECIIOBIM MOKOJICHUEM.
5) VY 1BETKOBBIX pacTEHHH MBIIBHUK — 3TO MY)KCKOW TraMeTo(uT.
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2. BoiOepuTe BepHBIii 0TBET:
e VY [[BETKOBBIX PACTCHHUI TIPH ONIBUICHUH NbLIbYA/HUMb THIYMHKH MOMAIACT Ha PHUIBIIC
MECTHKA M HAYHHACT POPACTATh.
e ['ecHepaTHBHOE /PO B MBLIBICBOM TPYOKE JETUTCSA M 00Pa3yeT JBE MYKCKHAE TaAMETHI
— cnepmuu/cnepmamo3ouobl.
o [lbutbiieBast TPyOKa, yUTHHSSICE, IPUKPEIUIACTCS K Pblibl) NECMUKA/ 3apO0bIULe8oMY

MeuwiKy 3aBsi3H.

e OjuH U3 NPOHHUKIIKX B 3aPOJIBIIIECBHIA MEIIOK CIIEPMHUEB CIIMBACTCS C LICHTPAIbHON
KIIETKOM, 00pasyst KIETKY ¢ OuniouOHbIM/MPUnIOUOHbIM HAOOPOM XPOMOCOM.

e J[BoifHOE OIUIOJJOTBOPEHHUE XapaKTEPHO ISl YBEMKOBbIX/2010CEMEHHbIX PACTCHHH.

e [locrne OIuI00TBOPEHNS IO 00Pa3yeTCs U3 CeMANOUKU/3ABAIU.

e U3 01u1040TBOPEHHO LIEHTPAJIbHOM
KIIETKH 00pasyeTcst
9IHOOCNEPM/3apOObIUL CEMEHU.

3. PaccmoTpuTe pucyHOK “PocT nbLIb-
1eBOii TPYOKHU U IBOiiHOE OMJI010T-
Bopenne”. Kakue ctpykrypsi (1-9) u
npoueccst (10,11) 0603HaYeHBI yKa-
3aHHBIMH HUppamu?

4. OTBeTbTE HA BOINPOCHI:
e Kaxkoif XpoOMOCOMHBIIf HA0Op XapaKTepeH IS KIETOK MBUTHIIEBOTO 3epHA U CTIEPMHUCB
COCHBI?
e Kakoil XpOMOCOMHBEI Ha0Op XapakTepeH A CHepMHEB M KJICTOK HSHAOCIIepMa
CEMEHH I[BETKOBOTO PacTEHHs?

m MH,D,I/IBI/I,EI,YAJ'II:HOE PA3BUTUE OPTAHU3MOB

— Kak HasbiBaeTcsl onnogoTBOpeHHan AnuekneTka?
’ — Kak npoucxoguT passutue 3apoabilieii HaCeKOMbIX, Pbi6, 3¢ MHOBOAHbLIX U
L ] nTmy?

[Nepro MHIMBHTY aTBHOTO PAa3BUTHS OPraHU3Ma C MOMEHTA OTUIOI0TBOPEHHUS JI0
KOHIIa XU3HU HAa3bIBACTCS OHTOTEHE30M (0T rped. “ontos’— cymui, “genesis” —
3apokKCHUE). Y OpraHU3MOB, Pa3MHOKAIOIIUXCS MOJIOBBIM ITyTEM, WHIUBHYaJlb-
HOE Pa3BUTHE HAYMHAETCS MOCTIE OMIOAOTBOPCHUS C JICTICHUS 3UTOTHL.

IMepuoabl u craaum oHTOreHe3a. B OHTOreHe3e MHOTOKIJICTOYHBIX JKUBOTHBIX
BBIJICIISIIOT 9MOPUOHATbHBIIL N NOCMAMOPUOHATbHBILL TIEPUOIBI.

Ombpuonanvrvlil nepuod. OH 0XBaTHIBACT MEPHUO]] C MOMEHTA Havdalia JICIICHUS 3U-
TOTBI HOBOTO OpraHU3Ma JIO €T BBIX0/1a U3 SHIIEBBIX HITH 3aPOJIBIIIEBBIX 000JIOUCK.
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OMOpuoHanbHbLIV Nepuoa OHToreHesa
1 - 3urota

2-5 — bnactomepsl vy & &
6 — OHOCNOWHbIN 3apoAbiLL e ' GENEE
7 — obpasoBaHu1e 3apofblLLEeBbIX CrOeB O \D 3) $ () ':5' WY
ITo nmpourecTBUH HEKOTOPOTO BPEMEHU IOCIE OIUIOAOTBOPEHUS 3UT0Ta HAYUHAET
nenautbes. [locne cnenyromux ApyT 3a IpYroM HECKOJIbKUX MUTOTUYECKUX JEICHUN
U3 OJHOW KPYIMHOW OIUIOJOTBOPEHHOM KIIETKH 00pa3yeTcss MHOMXKECTBO MEIKHX
KIETOK — Onacmomepos. BIOCIENCTBUM W3 ATHX KIETOK (POPMHPYETCS MHOTO-
KIICTOYHBIN 3apojblll. B pesynbraTe JeleHUs KIETOK 3apojibllia 00pa3zyroTcs
3apOJBILIEBBIE CIIOHU, OPTaHbl U CHCTEMBI OPTAHOB.
Tocmambpuonanvusiii nepuoo. Haunnaercs ¢ poxaeHUs WK BBIXOJA U3 3apo-
JIBIIEBBIX 000109eK. [TocTIMOpHOHATBHBIN TIEPUO]T IMEET CBOU CTAaJIUU — CTAIUS
(hopMUpPOBAHUS U POCTA, 3PEIOCTh U CTAPOCTb, 3aBEPIIAIOIIASICS CMEPTHIO.

1 2 3 4 5 6 7

":'h

5..

TO * Narywea Rheobatrachus silus, obutaslwas B ABCTpanun 1 BbiMepLuast
HHTe- npumepHo 8 1980-x rogax, oTnMyanacb cneuuuyeckum MeToaoM Bbl-
PECHO...  HawwWeauwa noToMmcTBa.

Cawmka 3arnaTtbiBarna onnog0TBOPEHHbIE ANiLia B
xenynok. OkpykaBlLee MX BeLecTBO mpocma-
2naHOUH MeLano BbipabaTtbiBaTbCs Kenyaou-
HOMYy COKY, MNO3TOMY BO BPEMS BblHALUMBaHWS
XKenyaok He BbIMOSHSAM CBOK OCHOBHYH (DYHK-
uuto. Korga nogxoout Cpok, Msryllka Bbinne-
BbiBarsria royioBacTtmKoB.

Tunbl pa3dBUTUs *KUBOTHBIX. HOCT3M6pI/IOHaJ'II>HOC Pa3BUTUC Yy KUBOTHBIX
noaApasaCiIAOT Ha ABA TUIIA! npAMOe U Henpiamoe.

NeATenbHOCTb

3anonHuTe Tabnuuy, NnocTaBMB 3HaK “+” UNK “~” B COOTBETCTBYIOLLYIO AAYENKY.
YKaxuTe TMN pa3BUTUSA, XapaKTePHbIN AN KaXA0ro opraHusma.

3urota JInynHka Kykonka B3pocnasi ocobb

[MpsaAmokpbinble

Yeluyekpblinble

3eMHoBOAHbIE

MTnupl

Yenosek H

— o Kaknum xapakTepHbIM 0CcoBeHHOCTAM pasnMyaroTCs TUMbl Pa3BUTUS XKMUBbLIX OPraHM3mMoB?
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[Ipu npsamom mune paséumus cTaans JTUYUHKH OTCYTCTBYET, M IOSBIISETCS
OpraHu3M, TIOX0KUH Ha B3POCITYIO 0CO0b. DTOT THIT pa3BUTHS XapaKTEPEH Il MHO-
TUX JKUBBIX CYIIECTB, HAIIPUMEP, ISl TPECMBIKAIOIIMXCS, ITHILI, MISKOIMUTAIOLIHNX.
YV npecMbIKarOIMXCS U NTUL SHAa coAepKaT MHOIO JKeNTKa. Pa3BuTue 3apoabliia
IIPOMCXOAMUT BHYTpPHU siinja. OOecreueHne 3apofplilla IUTATeIbHBIMH BEILECTBAMU
UJET 3a CUeT KeNTKa B sifie. Y IUIalleHTapHbIX MIIEKOIMHUTAIONIUX MUTATEIbHBIX
BEIICCTB B AUIEKIIETKE MpakTHYecku HeT. O0ecredeHne 3apo/Ibliia NUTaTeIbHBIMH
BEIllECTBAMHU MJET 3a CUET MaTEepUHCKOro opranusma. [1o 3Toit npuyuHe Takoul Tum
Pa3BUTHUS HA3BIBAIOT BHYMPUYMPOOHBIM PA3BUMUEM.

mOprl HenpsaMoro pa3BuUTuUA XUBOTHbIX

Pa3BuTtue c nonHbIM NpespalleHnem Pa3BuTHe C HeNOJIHbLIM NpeBpaLleHnem
lN'ycenunua
(nn4mHka)
0—
Anyo
JTnunHkm

Kykonka

Bapocnaﬂ cTagusa

- gy

B3pocnasi ocobb

[Ipu unenpsamom pazsumuu y >KUBOTHBIX UMEETCSl CTaaus JUYMHKH. JIMunHKa,
BBUTYTIMBINIASICS M3 AW, TIOCTE HECKOIBKUX MPEBPAIICHNH CTAHOBUTCS TIOX0XKa Ha
B3pPOCIIYI0 0CO0b. SIHIEKIeTKA UMEET JI0CTaTou-

HOE KOJIMYECTBO JKEJITKA JJis 3aBEPLICHHUs pas-
- 3MGPUOHANBLHBIN Nepuoa BUTHS IMMMHOYHOM ctagun. Henpsimoe pasButune

* NOCT3IMGPUOHANBHbIN XapakTEePHO JUI1 3€MHOBOJIHBIX, CHH()OUIHBIX
nepuon MeJly3, HACEKOMBIX M HEKOTOPBIX JIPYTUX KUBOT-

* Gnactomep HBIX. JIMIMHKN 3THX )KABOTHBIX 00JIAAI0T HEKO-
* npsiMoe pa3BUTHE

« HenpsAMoe pasBuTHe TOPBIMHU CTICIIM(UUECKUMHU TIPHCIOCOONTETHHBI-
« BHyTpUyTpoGHOE pa3BuTHe MU TIpU3HAKaMH, YTO 00ECIICUNBACT X Pa3BUTHE
Ha 3ToM craguu. K mpumepy, A roioBacTUKa —

JUYAHKA JISTYIIKA XapaKTepHbl oO0Tekaemas (opma Tema, jkabepHOE IbIXaHHe,
XBOCT, OOKOBas JMHHUS — OCOOEHHOCTH, oOecreunBaromue ku3Hb B Boge. C ux
MOMOIIIBIO OH MOXKET IJIaBaTh. 3aTEM Y JIMYMHKU IPOUCXOTUT PsIJ U3MEHEHUH, TIPH-
CIIOCOOUTENBHBIE TPU3HAKH HCYE3AI0T, M OHA TPEBPAIIACTCS BO B3POCIYIO JIATYIIKY .
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B ornmdmne ot GONBIIMHCTBA KUBOTHBIX, Y PACTEHHH (POPMUPOBAHHE OPTaHOB U
TKaHEeH MPOUCXOJIUT HE TOJIBKO B 3apOJBIIIEBOM, HO MPOJOIDKACTCS M B TIOCTIM-
OpHOHAILHOM TIEpPHOJIE.

MPUMEHEHME W MPOBEPKA NOJIYYEHHBIX 3HAHWIA

1. 3anoanute Tadauiy:

[Tepuoibl OHTOreHE3a Oco0eHHOCTH Ieproia
DOMOpHOHATBHBII

[HocTamMOproHaBHBII

2. Brpi0epure BepHbIe ONpeaeIeHUs:

a) Y BBICHINX IUIAIICHTAPHBIX MIICKOMMTAIONINX B SHIIEKICTKE COJEPKUTCS OOIBIIOE
KOJIMYECTBO KEITKA.

b) Ilpu npsiMmom THIe pa3BUTHS CTAJIUsI IMYMHKU OTCYTCTBYET.

¢) Jls nTun XxapakTepeH HenpsMON MyTh Pa3BUTHSL.

d) B pesynbTare MUTOTHYECKOTO JICJIICHHS U3 3UTOTHI 00pa3yercs 6oJblioe
KOJIMYECTBO OJIaCTOMEPOB.

€) VY JKUBOTHBIX C HEIIPSMBIM TUIIOM Pa3BUTHSI B TIOCTAIMOPHUOHAIILHOM MIEPHO/IE
BO3HHUKAET OPraHU3M, I0X0KHI Ha B3POCIYIO 0CO0b.

f) TamrongHOE MONOBOE ITOKOJICHHE PACTEHUI HA3bIBACTCS TaMETO(DUTOM.

g) B ’XM3HEHHOM IMKJIE TOKPHITOCEMEHHBIX PACTCHUH IpeobiaaeT criopopuTHOE
MOKOJIEHUE.

3. Pacnpenesnre XapaKTepPHCTHKH, OTHOCSIMeEC K IPOLECCY OHTOreHe3a, 1Mo COOTBeT-
CTBYIOIIUM STYeiKaM cXeMblI:

. [lonHoe npeBpaiiieHue.

. JlocTmkeHne CTauu MoJI0BO 3pENoCTH.

. O0pa3oBaHue OJTHOCIOWHOIO MHOTOKJIETOYHOTO 3apO/IbIIiIa.

. IHTeHCUBHBINM pocT, U3MEHEHUE NMPOTIOPIHIL Tea.

. OOpa3oBaHuE 3UTOTEHI.

. ©OpMHPOBAHUE MHOTOCIONHOIO 3apO/IbIIIa.

. ®OpMHPOBAHUE TKAHEH U OPTaHOB.

. 3penocTsb.

. CrapeHue u €CTeCTBEHHASI CMEPTh.

O 01N DN KW~

| OHTOI'EHE3 |

[
| I

| OMOpPUOHATIBHBII NEPHOJ | | [TocTaMOpHOHANBHBIH TTEPUOL |
| |
| | |
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nETme

HVcrionb3yst COOTBETCTBYIONIYIO JIUTEPATypy WM pecypchl IHTepHEeTa, MOATrOTOBETE
B iporpamme Publisher win WORD (dopwmar nucra A4) Oykier Ha Temy “YueHbie-
6monorn Azepbatimkana”. H(popMamio CHCTEeMaTH3UPYHTE TI0 YKa3aHHOMY TUTaHy:
®.1.0. yueHoro.

Ero dotorpadms.

T"ote1 JKU3HU.

Kpatkas 6uorpadust.

HayuHble JOCTHKCHHSL.

2. HWcnone3ys Marepuanbsl HAy4HO-MOMYJIIPHOM JIUTEepaTyphl WK pecypcsl VHTepHeTa,
cobepure MHTEpEeCHbIE (PAKTBI O CTPOCHHU M XKM3HEAEATECIBHOCTH IMPECTaBUTEICH
Pa3IMYHBIX LAPCTB JKUBOH NpHUpoabl. VIHpOopManuio npeicTaBbTe B BUJE JIEKTPOH-
HOM IIpe3eHTalHN.

3. Hcnonw3ys UHTepHeT-pecypesl, codepurte uHpOpMaIHMI0 U HanuiuTe pedepar Ha
temy “KnonupoBanue: cyTh 1 3HaueHHe. COBPEeMEHHBIC aCIEKThI KIOHHUPOBAHUS .
Opranusyiite ne6atbl Ha TeMy “KioHMpOBaHME: TTOJIOKUTENIBHBIE U OTPULIATEIILHBIE
yepThl”.

4. Hcnonb3ys COOTBETCTBYIOLIYIO JIUTEPATYpy U pecypchl, codepute HHGOPMALUIO O
BBIBEJICHUH HOBBIX COPTOB pacTeHui B AzepOaiimkane. Cucrematusupyiire undop-
MaIlMIO ¥ PEICTaBbTE €€ B BUJIE AJIEKTPOHHON IIPE3CHTALIUH.

5. CobGepure mH(bOpPMAIMIO U3 COOTBETCTBYIOIIECH JUTEpaTypbl (KypHAIIbI, I'a3eTHbHIC
cTaTbu U T.I.) 1100 MHTepHET-pecypcoB M IOATOTOBbTE (POTOKOUIAK Ha TeMy
“Oco0CHHOCTH OHTOTEHE3a MPEJICTABUTENCH Pa3IMuHbIX TAKCOHOMHUYECKHX TPYII
(3eMHOBOJIHBIC, TPECMBIKAFOLIMECS, ITHIBI MIIH MIICKOTIUTAIOIIHE)” .

B T

1. TlepeuepTHTe CXEMY B TETPaab U 3aBepPUINTE €e:

i HWHBBLIE OPUAHN3MBI

Pacvennn

Hunry soprn-yidseniin

-
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2.

3.

4.

ol

BoiGepuTe BepHbIii BADHAHT OTBeTA:

e DBIJICHA 3eJICHAs PA3MHOKACTCSI NOUKOBAHUEM/OeNeHUeM HONONAM.

e 113 yacreii Tena 6enoil nianapuu/unghysopuu- mygenvku MOKeT 00pa30BaThCA LETbI OPraHu3M.

e OOBIYHO NPH OECIIOIOM Pa3MHOKEHUH YUaCTBYIOT 00HA/08e 0COOU

e BereratuBHOE pa3MHOKEHHE PACTEHHI MPOBOJAT C TIOMOILBIO crmeb.is/nnood.

o Booopocau/o0Ho0oabHbIe pacmetus Pa3MHOKAIOTCS CIOPAMHU.

e Opranusm, 00pa30BaBIINICS IPH MTOJOBOM Pa3MHOKEHUH, OBIBACT YCMOUUUBLIM/HE
YCMOU4UBbIM K N3MCHSIOLIIUMCS YCIIOBHSM OKPYIKAIOIIEH CpeIbl.

3aBepuuiuTe NpeAI0KeHUs], UCIO0JIB3YSl KJII0YeBble CJ10Ba:

a) Iporecc 0Opa3oBaHusi TaMeT HA3bIBACTCH . ..

b) TlepBuYHbIE TOIOBBIC KJIETKH Ha TIEPBOM JTAre Pa3BUTHS JEISITCS MY TEM ...

¢) U3 nepBUYHBIX MY>KCKUX TOJIOBBIX KJIETOK MYTEM ... 00pPa3yIOTCs YEThIPE OJJMHAKOBBIC KIICTKH.

d) CnusiHre My»KCKHX U )KEHCKHX MOJIOBBIX KICTOK HAa3bIBACTCH ...

e) OOpa3oBaHHe HOBOTO OpraHu3Ma 0e3 OIIOIOTBOPEHHUS HA3bIBACTCS ...

f) OpraHu3Mbl, IMEIOIIKE IBA BUA TIOJIOBBIX OPTAaHOB B OJHOU 0COOM, Ha3bIBAKOTC ...

Kniouesnie cnosa: meios, oninodomeopenue, 2amemozenes, 2epmagpooum, napmenozenes,
MUMO3.

YcranoBuTe 10C/I€A0BATEIBLHOCTD 3TANIOB IIPH ABOHHOM oIuiogoTBOpeHun. Ilepe-

YyepTUTe CXeMy B TeTpajb M 3aBeplInTe ee:

a) OIiH U3 CIIEPMHEB CIIMBACTCS C SHIIEKICTKOM 1 00pa3yeT 3UroTy.

b) IIbuIbLIA [TOTIA/IAET HA PBUIBLIE IIECTHKA M HAYMHACT IPOPACTATh.

¢) B mbuibLieBOi TpyOKe reHepaTHBHOE SI/IPO CIUTCS U 00pasyeT JBe MY)KCKHE raMeThl —
CIIEPMHUH.

d) Bropoii ciepMuii canBaeTcsi ¢ HEHTPAIBbHOM KIETKOH 1 00pas3yeT 3HAOCIEPM C TPHUILIOHIHBIM
XPOMOCOMHBIM HaOOPOM.

¢) Konern npuiblieBoii TpyOKH pa3pyiaercs, U iBa CIIEPMUsI IPOHHUKAIOT B 3aPO/IBIIIEBBIIT MEIIIOK.

f) IlbibLeBast TpyOKa yUTHHSETCS M B 00JIACTH NBUTBIIEBX0/1a CEMSITOYKH IPHKPETUISETCS K 3apo-
ABIIIEBOMY MELIKY.

[ I Jw[ e[ e[ e[ ]

Onpeaenure BepHble BbIPAKEHUS:

1) HacekomosiHOE pacTeHNE HETICHTEC — aBTOTPO(DHBIN OpraHu3M.

2) Ilpu HeOIArONMPUATHBIX YCIOBHAX OONBIIMHCTBO OJHOKIETOUHBIX, TIOKPHIBASICH TOJICTOM
000JI0YKOH, TPEBPAINAIOTCS B IIUCTY.

3) Cpenu reTepoTpo(HBIX OPraHU3MOB €CTh CAPO(UTHI H TAPA3HUTHL.

4) TIlpum HEpsIMOM Pa3BUTHU OPTAaHU3MBI IPOXOASAT CTAANIO JIMIHHKH.

5) Bwupyc noaroMuennuTa nopakaeT MeyeHs.

6) OIHOKJIETOYHYIO BOJOPOCIIb XJIOPEJUTY H 3BIJICHY 3€JICHYI0 OTHOCST K OJHOKJIETOUYHBIM
OpraHu3Mam.

7) Ilpsimoe pa3BUTHE XapaKTEPHO ISl PECMBIKAIOIINXCS U TITHIL.

8) MuauBuayanbHOE pa3BUTHE OPTaHU3Ma C MOMEHTA OTJIO0TBOPEHHS 10 CMEPTH Ha3bIBACTCS
TaMETOTEHE30M.
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nonyndauua. sua

a BM,D, U EFO KPUTEPUU

9 — Mo kakum npusHakam oTAenbHbIX 0CO6EN NPUYUCIAIOT K OQHOMY BUay?

- I'quemy BUA CYUTAETCA OCHOBHOM CTPYKTypHOVI eAVHULEeN cucTeMaTukn?
L

Bunx — aTo rpymma ocobeli ¢ o0mmumMu MOPGhOIOTHISCKIMHE, PU3N0JIOTHICCKIMHI
U OHOXUMHYECKUMHU OCOOCHHOCTsIMH. OCOOM OJJHOTO BHJIA 3aHUMAKOT B MPHUPO/IC
OTIpe/ICIICHHBINA apeall, CBOOOAHO CKPEIIMBAIOTCSA W JAIOT ILIOJOBUTOC ITOTOMCTRBO.
Kaxapiii BUJ OTiIMYACTCs OT APYTOro MO PsLy ONMPEISICHHBIX MPHU3HAKOB M OCO-
oennoctei. COBOKYITHOCTh 3THX OCOOCHHOCTEH HA3BIBAIOT KPUMEPUSIMU.

a6 [ y
[ nemrenvmocr | T rasoparapnan pasers [N
e, §

N3yyeHune mopdonornyeckoro kputepus %

BMaa daconb

Lienb pa6oTbl: coCTaBUTb MOPONOrMieckyto

XapaKkTepuUCTUKy ABYX paCTEHUIN pa3HbiX BUOOB,

CpaBHUTb UX U caenaTtb BbIBOA 06 UX CXOACTBE

1 pasnuynun.

Xopa pa6oTbi:

1. PaccmoTpute BHUMATENbHO NpeasioXKeHHbIe
pacTeHns nnm ux n3obpaxkeHus.

2. [aHHble N0 MopdOnornyeckomy CTpoeHuto pacTte-
HUA 3anuwuTe B Tabnuuy. CoenainTe BbIBOA4 O
NpUYnHax CXoacTBa 1 pasnmuums. MopconHevHuk

[MnaH onucaHus pacteHumn daconb [NopconHeyHnk

1. KopHeBas cuctema

2. Ctebenb (npsamocTosi-
YW, CTENSALMIACA U T.4.)

3. Jluctopacnonoxexue

4. CTpoeHue nucta
(MPOCTON, CNOXHbIN)

5. LiBeTkun, coupeTtus

6. NMnopg

— MoxHO 11 No MopcoIorn4eck M NprU3Hakam CyauTb O
NpUHaANeXHOCTM OpraHvM3amMa K onpegeneHHoMy Buay?

Mopddonoruuecknii KpuTepHii onpenenseTcsd pa3iuudsMH BO BHEIIHEM U
BHYTPEHHEM CTPOCHUH TPEICTABUTENCH pa3HbIX BUIOB. B OONBIIMHCTBE CiTydaeB 1Mo
BHEIIHUM IIpU3HAKaM BO3MOKHO OTJIMYHMTH OJUH BUA OT apyroro. K mpumepy, k
OJIHOMY BHJly CMOPOJUHBI OTHOCAT [IBa BUA PACTEHUN — YepHas U KpACHAs CMOPO-
OuHa, OTIMYAIONIUXCS IPYT OT JIPyTa 10 OKPACKE IJI0JI0B, PACITIONIOKEHHIO COI[BETHH.
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Mopdonorndeckuii KpuTepuid O4YeHb yI00EH U
MPOCT, IO3TOMY OH JIABHO HCIIOJIB3yETCs B CHCTEMATHKE.
Onrako MOp(OJIOTHUYECKIE TPU3HAKK HE BCETIa SIB-
JSIFOTCSL HAJISKHBIM KPUTEPUEM JUISl OTIpE/ICTICHHST BU/IA.
B HekoTOpBIX cityyasx TPYAHO ONPECIUTH BHUI, OCHO-
BBIBASICh TOJILKO HA 3TOM KPUTEPUH. BbIIO yCTaHOBIICHO,

Bunst cMopoinHbl

Buabl-neoiHmky. He otiu- YTO WHOTJA TPYIIIbI OPraHU3MOB, UMEIONIMX BHEIIIHEES

varoLmecs apyr ot apyra rno
MOPOIIONMYECKOMY KPUTEPUIO

CXOACTBO, MOI'YT OTHOCHUTBLCA K pa3sHbIM BHJAM. TaK, B

BB YEPHOIA KPbICHI, MIPUPOJIC BCTPCUAIOTCS TaK Ha3bIBACMBIC ‘BUJIBI-IBOM-
mmetoLme 38 1 42 XpoOMOCOMbI. HUKW®, WMEIONMHEe MOPQOIOTHISCKOE CXOACTBO U

C NOMOLLbHO FEHETUYECKOTO Kpute-
pu4a He Bcerga BO3MOXXHO TOYHO

pa3IUyarOIIUecss MEXIy COOOM TOJBKO MO XPOMOCOM-
HOMY Habopy (Harpumep, CyIIecTBYIOT JBa BHa-/IBOM-
HUKA YePHOU KPBICHI). YUHUTHIBAs TO, UTO CaMell M caMKa
— OJTHOT'O BHUJI4, TIOPOJIBI JIOMAIIIHUX IOJTyOei, OTHOCSIIINX-
38 xpomMocom 42 xpomocombl €Sl K OJTHOMY BHUJTy, 0a00UKa M ee JTMInHKa 110 Mopdoio-
THYECKUM TIPU3HAKaM WHOT/A CYIIECTBEHHO OTIIMYArOT-
Cs IPYT OT JIpyTa, TO ONMPEACIUTh UX MPUHAIICIKHOCTD K
TOMY WJIH WHOMY BHJIy C TIOMOIIIBIO JIMIIh MOP(OIIOTH-

B —

onpeaenuTb BuA. Tak, Hanpumep,  YECKOTO KPUTEPHUS NIPAKTUYECKHA HEBO3MOXKHO.
HMCII0 XPOMOCOM Y BOrbLIMHCTRA I'eneTrnuyeckmnii KpUTepuii OCHOBAH Ha pa3iIMuuU

BUJIOB 10 X XPOMOCOMHOMY Habopy. Y Kakaoro Bujaa
MMEETCS XapaKTepHBII TOJIBKO JIJIs1 HETO XPOMOCOMHBIH
HabOp C OIpeNeNeHHbIM KOJIMYECTBOM XPOMOCOM,
CXOMHBIX TO (opme, pazmepaM. VIMEHHO MO 3TOMY
KPHUTEPHIO OBUTH BBISBICHBI HE OTIMYAIOLIUECS APYT OT
Jpyra 1o MOpGOIOTHIECKOMY KPUTEPHUIO BUABI YEPHON
KpBICHI, nMerorue 38 1 42 XpOMOCOMBI B CBOMX XPOMO-
COMHBIX Habopax. OJTHAKO C MOMOIIBIO TEHETUIECKOTO
KpPHUTEpHs HE BCET/Ia BO3MOKHO TOYHO OIPEEITUTD BHI.
Taxk, ecnu y 3mopoBoro denoBeka 46 XpoMOCOM, TO y
YenoBeka ¢ cuaapomoM Jlayaa 47 XpoMocoM.

Du3N0JOTHYECKN KPHUTepHii 3aKIt04aeTcs B
Pasyinuny KU3HEHHBIX IPOLIECCOB, B IEPBYIO ouyepenb B (DPU3HOJIOTMYECKUX OCO-
OCHHOCTSIX Pa3MHOXCHUSI, MPUCYIINX pa3HbIM BHUIaM. Tak Kak MEkay pazHbIMH
BUJAMHU CYILECTBYeT (U3MOJOrMYEcKas H30JSIIKs, OCOOM pa3HBIX BHJOB HE
CKpELIMBAIOTCS MEXY co0oil. B ciyuae, ecnu ckpemuBaHue Bce e IPOUCXOAUT,
TO MTOTOMCTBO OOBIYHO SBIISIETCS] OECIIIONHBIM. B TO ’ke BpeMs, TOCKOIBKY B TIPH-
poze 0coOM HEKOTOPBIX BUOB (KaHAPEHKH, CHHUIIBI, HEKOTOPBIC BUJIbI HBBI, TOMOJIS
U T.J.) CKPEIIMBAIOTCA M NPH 3TOM JAlOT IUIOJOBUTOE MOTOMCTBO, TO U 3TOT
KpUTEPHUI HE SBISAETCS JOCTATOYHBIM.

I'eorpadguyeckunii KpUTEpUil OCHOBAaH Ha TOM, YTO KAaXKJbIA BHJI 3aHMMAECT
OIIpEeICICHHYI0 TEPPUTOPHIO — reorpaduyeckuii apeai. Ho, Hapsiny ¢ 3Tum, BcTpeya-
I0TCS BUIbI-KOCMOIIOJIHTHI (PACIIPOCTPAHEHHBIE TOBCIOY ), M TAK KaK TOYHBIX TPAHULL
pacrpocTpaHeHus] B TaKOM ClIydae HE HMMEeTCs, TO M OTIENbHO B3STHIM Teorpa-
(uueckuil Kputepuii ce0st He OIpaB/bIBACT.

Ducon Kresep
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JKOJIOTHYEeCKHII KPUTEPHii OCHOBaH Ha TOM, YTO KaX-

JbIA BHJI CYLIECTBYET TOJIBKO B ONPEIEIECHHOM JKOJIOrnYe-
CKoil cpene. Buubl mprcrmocoOmanck K 0OMTaHMIO B ompe- pMTepUii
JICNICHHBIX KU3HEHHBIX yCIoBUsX. Hanpumep, MIOTUK €IKUE .« gyapi-nBoitHMKN
Ipou3pacTaeT Ha Jyrax W THOJX, JIIOTHK TMOJIBY4YHH — IO

Oeperam pek M KaHaB, JIOTUK JKI'y4uil — Ha 3a007049eHHBIX MecTax. OHaKo cyie-
CTBYIOT BUJIbI, KOTOpPBIEC HE UMEIOT CTPOTOH AKOJIOTHYECKOH nprcrnocodaeHHocTr. K
HUM OTHOCATCS )KUBYIIHE PSIIOM € YETIOBEKOM TapaKaHbl, MyXH, MBI, TOMaIlIHUE
JKUBOTHBIE U HEKOTOpBIE COpHSKU. [10o 9TON nmpuunMHE M HKOJIOTHYECKHI KpUTEPUI
HE SIBJIETCS TOCTATOYHBIM.

BuoxuMmnuecknii KpuTEpHUii MO3BOJIAET PA3INIUTH BHUJIBI 10 OMOXUMUYECKUM
napameTpam, T.€. 10 COCTaBy U CTPYKType O€JIKOB U HyKJICHHOBBIX KHCIOT. OHaKO
3TOT KpUTEPUH HE HAXOIUT MIMPOKOTO IPUMEHEHHSI — OH TPYIOEMKHHN U IaJIeKO He
YHUBEPCAJIbHBIN.

Kpome TOro, B HEKOTOpBIX Ciy4asX B IpeJesiax BUIAa BO3ZHHUKIIME MYyTalUH
(HacnencTBeHHass U3MEHYMBOCTD) MPUBOAST K BBIIAICHUIO HYKJICOTHIOB U3 LICIH,
YTO MPHUBOAHUT K CHHTE3Y HOBOTO O€lKka W B KOHEYHOM PE3yJIbTaTe TOSBICHHUIO
HOBOTO Ipu3HaKa. [103ToMy 1 OMOXMMUYECKUI KpUTEPH HE Bceraa 000CHOBAH.

Taxum 00pa3om, HU OAMH U3 KPUTEPHEB B OTJACIBLHOCTH HE MOKET CIIYKUTh JUIS
onpexaenenus Buaa. OxapakTepu30BaTh BU MOKHO TOJBKO IO UX COBOKYITHOCTH.

MPUMEHEHME 1 NPOBEPKA MNOJIYYEHHbIX 3HAHWUW

1. YcranoBuTe COOTBETCTBHE:
A) DusHONOrHueCKHil KpHTEPHiT a) CTpyKTypa u cocTaB OEIKOB U HyKJIICMHOBBIX KHUCIIOT
B) TeHeTHueCKHil KpHTEPHii b) Ompenenennast 061aCTh PaCIPOCTPAHEHUS
C) Mopdonornueckeii kpurepuii ¢) CXO0/CTBO MPOLIECCOB KUZHEACSITEIBHOCTH
D) Teorpaduueckuii kpurepuit ) Buemmee crpoenne

E) Dxonoruueckuii Kpurepuii €) Xpomocomtlit Habop
F) BuoxuMmudeckuii KpuTepHii f) OOGuTanue B ONPEAEIECHHBIX YCIOBUSIX CPEIbI

2. 3anosiHuTE TA0JIUILY, BHECS] HOMePa YKA3aHHBIX MPU3HAKOB B COOTBETCTBYIOIIYIO rpady:

1) B spe KJIeTOK KamycThl 18 XxpomocoM;

2) cocHa OOBIKHOBEHHAs SIBJISIETCS] CBETONIOOMBBIM PACTCHUEM;

3) oOmeH BemiecTB y Oyporo MeaBeisi BO BpeMs CIITYKH 3aMeIAETCS;

4) JNUCTBA y KIICHA POCTBIE C CETYATHIM JKHIKOBAHUEM;

5) coneprkaHHe TITIOKO3bI B KpoBH dernoBeka coctansieT 80-120 mr/mn (1 aexamatp=10m);

6) Oerblif MeBETb OOUTACT B APKTUUYECKOM 30HE;

7) y mmmnanse 48 XpoMocoM;

8) pomaliika JIeKapCTBEHHAs IMEET COLBETHE KOP3HHKA, S3bIYKOBBIE JICTIECTKH OEJI0ro0 1IBETa,

9) KpoBOOOpAlIEHHE Y T0XKIEBOTO YEPBs 3AMKHYTOE; MopoIOrHIecKHii KpUTEpHii

10) TpocTHHK pacTeT mmo Geperam BOJOEMOB;

11) Genxu KPOBH YEIOBEKA COCTABIISIOT 7-8 % MIIa3Mbl;

12) pacreHme JICIIMHBI IBETET paHHEH BECHOM;

13) 3ameHa 0JJHON aMHHOKHCIIOTHI Ha APYTYIO B I'eorpaduyeckuii Kpurepuii
MOJIEKyJIe TeMOTI00MHA IPUBOJIUT K H3Me- DKOJIOrNYeCKHI KPUTEPHI
HEHUSIM 3PHUTPOILUTOB.

I'enetnyeckuit kputepuit

DuU3n0IOTNIECKUN KPUTEPHUI

bruoxumudeckuit kpurepuit
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3. Ob6cyauTe BOonpochi:

1. 3yOp u 6u30H — ABa BUAA, OTHOCAIINECS K OJHOMY poay. OHH BHEIIHE CXOKH, P COBMECTHOM
COJIepKaHUH B HEBOJIE CBOOOJHO CKPEIIMBAIOTCS M JAIOT IUTOJJOBUTOE ITOTOMCTBO. B mpupone
OHH He CKPEIIMBAIOTCA, TaK Kak 3yOp oburaer B EBporme, a 6uzon — B CeBepHoit Amepuke. 1o
KAaKOMY KPUTEPHIO MOXKHO Pa3In4UTh STH BUAbI?

2. OGwuraromuii B ApkTHKe Oenblii MeaBeb MHUTAETCs PHIOOH M MOPCKUMHU MIIEKOIHTAIONIAMHU.
Hlepctubiii  mokpoB Oenoro 1mBera. bypblii MeaBeab o0oOWUTaeT B Jecax YMEpPEHHOIO
KJIMMaTHYECKOr0 I0sICa, LIEPCTHBIA MOKPOB Oypblif, MUTASTCs MHUIIEH W PAacTHTEIBHOTO, H
JKMBOTHOTO MTPOUCXOXK/CHHS, 3MMOH BITaJaeT B crsiuky. [lo kakoMy KpHUTepHio MOKHO CIeNIaTh
BBIBOJ] O HEBO3MOKHOCTH CKPEIBAHNS 3THX BUIOB?

3. IloueMy OTHOCAT K IBYM pa3HBIM BHJaM OOHTAIONINX B MPUPOJE 3ailia-pycaka 1 3aifa-oernska?
Ha ocHOBaHMM KaKOTO KPUTEPHs BEI C/IENIAIH CBOH BHIBOA?

4. TloueMy HEBO3MOXHO OIPEAENUTH MPUHALICKHOCTE OCOOM K TOMY WIM HHOMY BHIY Ha
OCHOBAHUHM JIMIIb OJTHOIO KpUTEpus?

m CTPYKTYPA N PASHOOBPA3UE Mnonyndauuum

- YTo0 Takoe BMA 1 nonynauua?
Q— Moyemy Guonornyeckue BMAbI cyllecTByrOT B chopme nonynaumn?
&

Ocobu, oTHOCSIIUECS K OJHOMY BHIY, B

npuposie OOUTAIOT HE Pa3pO3HEHHO, a B BUJC

* nonynsuus rpynm. Y KaxIoi rpynisl UMeeTcs CBOS Tep-

* reHocoHA putopusi 0OMTaHUS, U OCOOHM 3TOW TPYIIIBI

° HacneACTBEHHasi U3MEHUYNBOCTb N

T CB06OI[HOU CKPEIIMBAIOTCA  MEXIy COOOIA.

[IpuunHoO¥ TOTO, YTO TPYIIBI HE CMEIIUBA-

FOTCSL IPYT C APYTOM, SIBJISIETCS CYIIECTBOBAHME MEKIY HUMHU Pa3IMUHBIX MPErpaj

(M3onALMif). DTH TpETpaabl yCIOXKHIIOT CKPEIIMBAHUE MPEICTABUTENCH pa3HBIX
TPYII, TaK YTO OHO MOKET MPOUCXOJIUTH JIUIIIb B UCKIFOUUTEIBHBIX CITyYasX.

Honmyasimus. ['pynmer ocoOeit Buaa, 4aCTUYHO HITH TIOJTHOCTHIO N30 IMPOBAHHBIC
IIPYT OT JpyTa, HA3BIBAIOT MOMYJISIUCH (1aT. “‘populus’ — HaApO, HACEICHHUE).

B npenenax Teppuropun apeana oOuTaHusi 0COOH OJJHOTO BHJIA PACTIPOCTPAHEHBI
B BHUje monyJssuii. OCHOBHOW NMPUYMHOW OOMTAaHWS BHIIOB B (pOpPME TOITYIIAIINI
SIBJISIETCSL pa3juuMe yCJIOBUM BHelHeW cpenbl. KoaumdecTBO momymsiuuil M 4uc-
JICHHOCTh 0CO0CH OOoJIbIlie B T€X 4acTsIX apealia, rie Haubosee OJarompusTHBI yC-
JIOBHS JUISL KU3HU.

[nomanp, 3annMaemast nonyasinueii. Kaxnas momyssimus 3aHUMaeT onpe/e-
JICHHYIO TEppUTOPHIO B Mpejenax apeana Bujaa. [lo cBouM pasMepam 3Ta Teppu-
TOpHUS MOXET OBITh Pa3IUYHOM ISl MOMYJIIMA pa3HbIX BUIOB. Teppuropus, 3a-
HUMaeMast TIOIyJIAINEeH KPYITHBIX )KHBOTHBIX OOJBIE, YeM TaKOBast y MEJKHX JKH-
BOTHBIX. Apeall MOMyJISIIIMA HEMOCTOSHEH, €ro pa3Mepbl MOTYT M3MEHSIThCS B 3a-
BUCHUMOCTH OT YHCJICHHOCTH 0COOCH U YPOBHSI UX IOJIBHIKHOCTH.
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NeAaTenbHOCTb .

B Tabnuue npeacTaBneHbl nokasateny N3MEHEHUs1 YUCIIEHHOCTU PacTEHUSI C TeYEHNEM
BpeMeHu. MNocTporite rpaduk 3aBUCUMOCTM YUCTIEHHOCTM NOMYMSALUN OT BPEMEHM.

Fogpl 0|12 |3|4|5 |6 |7|8|9 10|11 12|13 |14

YucneHHocTb
pacremni | 10| 12 [ 151923 |27 | 30 | 33 | 35 | 37 | 39 | 40 | 41 | 42 | 42

— C kakvMmn haktopamu MOryT BbITb CBA3aHbl U3MEHEHUS] YNCTIEHHOCTU KMBbLIX OpraHu3-
MOB Nonynsummn kakoro-nnbo smaa?

YuceHHocTh 0codeii momyasiuu. HecMoTpst Ha TO, 9TO YHCIEHHOCTH 0COOEH B
HOMYJIIIUSAX KaKAOro BHIA Pa3iIndHa, OHA HE MOXKET ObITh BBIIIC WM HUKE OIpe-
JIEJIEHHOTO II0Ka3aTesisl, TO €CTb OTHOCHUTEIBbHO cTabwibHa. OIIHAKO YHCIEHHOCTH B
HOILYJISIIIUM MOXKET MEHSThCS B 3aBUCHUMOCTH OT U3MEHEHMH YCIIOBMH OOMTaHUSA, OT
YPOBHSI POXKIIAEMOCTH U CMEPTHOCTH, OT MUT'PALIMU OCOOEH, a TAKXKE OT 0COOEHHOCTEN
pazBuTusi opranm3moB. [lpu aHanm3e oOImIed YHCICHHOCTH OCOOCH MOIMYISHMU B
HCKOTOPBIX CITyHUasaX MCIIOJIb3YIOT MMOKa3aTe/Ib IJIOTHOCTH IOITYJISAIUN, HpHXOIL}IIHHﬁCSI
Ha eAMHHUILY TUIOIAK WK o0beMa. [IOTHOCTD MOMYJISIIMY MEHSIETCSI B 3aBUCHMOCTH
OT M3MEHEHMI Koin4ecTBa ocoOeil B Heil. V3MeHeHue uuciaa ocoOeil B MOIMysiuu
MHOTZIa 3aBHCHT OT BpPEMEHM roja. Takas HM3MEHYMBOCTH OOBIYHO OoJjiee YETKO
HaOJIFo1aeTCsl Y MEJKUX )KUBOTHBIX C MaJIOH MPOJOJDKUTEIBHOCTBIO JKU3HH. Y JKUBOT-
HBIX C BBICOKOH ITPOIOJKUTENBHOCTBIO KM3HH M JAIOIINX Majlo IIOTOMCTBA (HalpuMep,
CJIOH) YHCIIEHHOCTH 0CO0EH B MOITYJISIIIUK U €€ TUIOTHOCTD 0oJiee CTaOMIThHEI.

Cocras nonyJssinmu. Kaxxnas nonyssiuyst COCTOUT U3 0co0eil, pa3nuyaromuxcs
110 IIOJIy U BO3pAacTy.

ITonoBoii cocTaB NOMYJISIIUN COCTABILIIOT Camybl U CAMKU, COOTHOILIEHUE KOTO-
pbix 00b1uHO 1:1. Ho unCiIeHHOCTh caMIIOB U CaMOK MOKET MU3MEHSAThCS Ha pas-
JIMYHBIX CTAAUAX Pa3BUTHA B 3aBUCUMOCTH OT UX )KI/I3HeCHOCO6HOCTI/I.

B nonyssiinu umMeroTest ocodou pazHoro Bo3pacta. Eciy 0obIIMHCTBO COCTaBIS-
0T TIOJIOBO3pEIIble 0CO0H, TO MOMYJIALMS pa3BUBaETCs Xxopouro. Eciu ke moxxuibix
0co0eii 0oJIbIIe, TO MOMYJISIUS ST K THOCIH.

MonoBown cocTaB nonynAuuu

Boapacr (roghl)

20 15 10 0 i] 10 15 20
Yucno ocober (%)

* MNOTHOCTb B MOMYNSALMKU adppUKaHCKMX CIIOHOB cocTaenseT 1 ocobb Ha 40 Km2.
MnoTHOCTb B monynsuum 6ecrno3BOHOYHLIX poTaTopuil (Kpyrnble YepBu) paBHa
npumepHo 1000 ocoben Ha 1 M.
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I'eHeTHyeckoe pasHooOpa3ue nomyJsinuii. B mpenenax nmomynsmuu cymect-
BYET IOCTOSHHBIH OOMEH IeHETHYECKUM MaTephajioM MEKIy OCOOSIMH, pa3MHO-
’KAIOIIMMHUCS TIOJIOBBIM ITyTEM, HO TCHETHYECKUH 0OMEH MEXIy OTACNbHBIMHU II0-
MYJSIIUAMA OTpaHuueH. XOTs MEXAy O0COOSMHU Pa3HBIX TMOIMYJSIHMKA MHOT/A MPOo-
UCXOIUT cKpemmBanue. 1o 3Tol mpuuuHe Kakgas MOMYJSIHsS 00JIafaeT Xapak-
TEPHBIM IS Hee crenn(puIecKuM HabOpOM I'€HOB — 2eHODOHOOM.

Honyasimust — 31eMeHTapHAsi eIMHUIIA BUIA. Bee mporieccel, cBI3aHHbBIE C U3-
MEHEHHEM BHJIOB, IPOUCXOAT BHYTPH MOIMYJSIHMU. B nTOre mponcxomuT mpouecc
€CTECTBEHHOT0 0TOOpa. B pe3ynbpraTe ecTeCTBEHHOT0 0TOOpa BBDKUBILHE ITEPEAAI0OT
CBOM T€HBI IOTOMCTBY. Bo Bpems mepenadn poauTeNbCKHe TeHbl He M3MEHSIOTCSL.
Ho B HUX MHOTa IPOUCXOAUT HACIEOCMBEHHAS UsMenyusocms — mymayuu. Takue
MyTallM{ CO3JAal0T B TIONYJISIIMU TEHETHYEeCKOe pa3HooOpasme, KOTOpoe HaeT
HACJIEACTBEHHBII MaTepua JUis BOJIIOINH.

MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWIA .

1. BeiOepuTe BepHbIii 0TBET:
A) MOryT CBOOOJTHO CKPEIIMBATHCS U JIaBaTh IUIOJOBHTOE

prnny ocooer JAHHOI'0 TOTOMCTBO;

BHU/IA CYUTANOT MOIYJIs- B) y’ke HECKOIBKO MOKOJIEHUH CYIIECTBYIOT OTHOCHUTEIHEHO
nMeil Ha OCHOBAHMH TOI0, 000CO0JIEHHO OT JIPYTUX TPYIII 3TOTO BUJIA;

9YTO OHU: C) denoTunmyecku 1 GU3HOIOTUUECKN CXO/IHEI,

J1) reHeTHYeCKH OYCHB OJIU3KH.

+

2. U3yuure rpagux “IMCIIEHHOCTH JKYKOB B 200
MONYJIALUH, HAYATOM ¢ OAHOMH MAPBI. 5
IIpokoMMeHTHPYIiTe 3aBUCHMOCTH U3MEHEHMSI |' A
YHCJIEHHOCTH B IOMYJISIUH KYKOB B 3a- 31004 *
BUCHMOCTH OT NPOJi/ICHHOI'0 BpeMeHH: r l

0 100 _ 200 300
3. Pemure 3anauy:
HavanpHast yricieHHOCTH mommyisiiun oseHst coctaBisieT 2000 ocobeit. OneHsiME TTUTA-
FOTCS BOJIKU. BEDKUBIIAS K KOHITY Ka)KJOTO TO/Ia YaCTh MOMYJIALNH OJICHEH YBEININBACT
cBOIO ynciaeHHOCTh Ha 40%. HadanpHas 9MCIEHHOCTH MOITYJISIIIH BOJKOB COCTABISIET 15
ocobeit, 0TiH BOJIK TOTpebisieT mpumepHo 1o 30 oneneit exeronHo. CMEPTHOCTD OJICHEH
¥ BOJIKOB 110 MHBIM IPUYHMHAM paBHA HYJIIO.

A) Paccunraiite, kakoBa OyJIeT YMCICHHOCTh ONeHel yepe3 1, 2, 3 rona npu NoIHOM
OTCYTCTBUH XUIIHUKOB. OTOOpa3uTe M3MEHEHHUS YHCICHHOCTH OJICHEH B TEUCHHE
JTAHHOTO MEePHO/Ia BPEMEHH Ipa)UIeCcKu.

B) PaccuuTaiite, kakoBa OyIeT YHCICHHOCTh OJICHEH uepes3 1, 2, 3 roja, eciiu Havallb-
Hasl YUCJICHHOCTh BOJIKOB COCTABIISICT 15 0coOcCi 1 HEe U3MEHSICTCS HA TIPOTSHKCHUN
YKa3aHHOT'O TIEpUOJIa BPEMCHHU.

* OTo0pa3uTe N3MEHEHNsI YN CJIEHHOCTH OJIeHel B TeueHHe IaHHOI0 Nepuoia BpeMeHn
rpaguyeckn. CpaBHUTE NOJYYEHHBIH Pe3yabTaT ¢ pe3yabTaTOM B IyHKTe A.
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CI/ICTEMATI/IKA n 3BoounAa OPrAHUYECKOIO MUPA.
BO3HUKHOBEHUE 3BOJIFOLIMOHHOIO YYEHUA

— B yeM npuunHa mHoroo6pasus opraHM4eckoro mmpa?

ﬁza — Kak BO3HUKNN OpraHn3mMbl CO CIIOXHbIM CTpoeHVIeM?

=]

Jo XVIII B. B OM0JIOTHY T'OCIIOICTBOBAIIN B3TJISABI O 00KECTBEHHOM IPOUCXOK-
JICHUU YEJIOBEKA U PYTUX >KUBBIX CYIIECTB. YUEHBIC ATOTO MEPUOa CUUTAIH, YTO
JKUBBIC OPTaHW3MBI, CO3JIaHHBIC BBICIICH CHIIOW, COBEPIIEHHBI, OTBEYAIOT IICITH
CBOETO CYIIECTBOBAHUS M HEM3MEHHEI CO BpPEMEHHU CBOETO co37aHms. Takoe Hampas-
JICHWE B OMOJIOTHU TOJIyYHJIO Ha3BaHUEe Kpeayuoruzm. K aToMmy BpeMeHU B OHOJIO-
ruu OB HaKOIUIEH OOIMUPHBINA (haKTHUESCKHA MaTepHal 0 MHOT00Opa3uH BHUIOB
pacTeHUil M JKUBOTHBIX. [IOTBITKH OTHENBHBIX YUCHBIX CHCTEMATH3UPOBATH JTOT
MaTepual He UMEJH yCIieXa B CHITY TOI0, YTO UX CHCTEMbI OBUIA HECOBEPIICHHBIMHU.

[IepBy10 OTHOCUTETBHO YJAUHYIO HCKYCCTBEHHYIO CUCTEMY OPraHUYECKOTO MU-
pa pazpabotain mBeackuii HaTtypanucT Kapn Jluaneit (1707-1778).

Cucrema kiaaccudurkanun Kapia Jiunnes. 3a o0CHOBY cBOe CHCTEMEI OH ITPH-
HSUT BT, KOTOPBIHA OTMPEACIISUT KaK 3JICMEHTAPHYIO eIMHUILY KUBOU PUPOIbl. O0B-
SIMHUB OJIN3KWE BUIIBI B POJIBI, POABI — B OTPSIBI, OTPSABI — B KJIACCHI, OH BBIICITHI
YETHIPE CHUCTEMATHUECKHE KaTeropuu (BUMI, PO, OTpsia, kKiacc). s o6o3HaueHUS
BH/JIa OH BIIEPBLIC MCIIOIH30BAN IBOHHBIC TATHHCKUE HA3BAHMUS, IPEJIOKCHHBIC €TO
MPEAMIECTBEHHUKAMHU. DTOT MPUHIIUT 08OUHBIX AAMUHCKUX HaA36anuil T 0003Ha-
YeHUS BUA COXPAHMJICS B CHCTEMATHKE W JIO HACTOSIIETo BpeMeHn. HemocTatok cu-
cremMaTtukul JIMHHES COCTOSIT B TOM, YTO MPHU CUCTEMATU3alUY BUIOB OH OCHOBBIBAJICS
JUIIb HA OJHOM-JIBYX BHEIIHMX MpHU3HAKaX (y PacTEHUM — KOJMYECTBO THIYMHOK, Y
JKAUBOTHBIX — CTPOCHHE JABIXaTCIBHON M KpOBEHOCHOM cucteM). [1o aToi mprunHe nma-
JICKME BUJIbI OKA3aJIUCh B OJIHOM rpyTiIe, a O1u3kue — B pa3Hbix. Cucremaruka Jlnnues
MOMOrajia pacro3HaBaTh PACTCHUS U )KUBOTHBIX, HO HE OTpakalia X0l HICTOPUUYECKOTO
pasButus Mupa. Bunsl B mpupose JInHHeH cuntan Hen3MeHHBIMH, CO3/IaHHBIMH TBOP-
oM. OJIHAKO ITO3/IHEE OH IIPHUIIIEIT K BRIBOAY 00 M3MEHSIEMOCTH BHUJIOB.

OpomonuonHoe ydenue JK.B.Jlamapka. B 1809r. ¢paniy3ckuii ydeHsiid
JK.Bb.Jlamapxk B mpou3sBeieHUH “DmIIocO(us 300JI0THN” BEIABUHYJT THIIOTE3Y 00 M3-
MeHseMOCTH BUI0B. OH yTBep)KIaj, 4TO Pa3HOoOOpa3ue )KUBOTHBIX M PACTCHHH €CTh
pe3yabTaT UCTOPUUYECKOTO PA3BUTHS OPTaHUYECKOTO MHpA — IBOJIONMH (OT JarT.
“evolyutio” — pa3BopaunBaTh).

[Tox monsiTeM “3BOMIOLMSA” MOAPA3yMEBACTCS MPOLIECC UCTOPUUECKOTO pa3BU-
THSI OPTAaHU3MOB OT IPOCTOTO K CIIOKHOMY.

Kak ocHoBHOE 00111€e HAaNpaBIeHUE HCTOPUIECKOTO

pasBuTus opranudeckoro mupa JK.b. Jlamapk Beigenn

* rpapgaums
[OCTEIICHHOE YCIIOKHEHUE CTPOCHHS JKMBBIX Opra- « KPGALMOHUIM
HU3MOB — epadayuio (1atT. “gradacio” — MOCTETICHHOE - 3BOMIIOLMA
Hapacrtanue). [lo ero MHEHHIO, OCHOBHOM IBWXKYIICH ° ABOMNHbIE NTAaTUHCKUE
CHJIOH rpajialiiy ABJSICTCS 3aJI0KEHHOE M3HAYAIBHO BO GERIZEGLE:
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BCEX OpraHu3Max “BHYTpEHHee CTpeMIIeHHEe” K COBepIIeHCTBOBaHUIO. [Tprucnocos-
JICHHSl OPraHU3MOB K M3MEHEHHUSIM BHELIHMX YCJIOBHUH, 1o Jlamapky, mpuBOAAT K
OTKJIOHEHMSIM OT IIPaBUJIbHOH Ipagalu.

JK.b.Jlamapk ycoBepineHcTBoBas cuctematuky K.JInHHEs, 3a7105KUB B €€ OCHOBY
HE OJIMH-/IBa, a 0OJIbIIIee KOJUYECTBO MPU3HAKOB, HO TJIABHOE, YYUTHIBAsI POJICTBO U
MIPOMCXOXKICHUE OPraHU3MOB, CO3/1aJI HAYYHYIO CUCTEMATHKY .

-
Yenosex

PaccmoTtpute cxemy rnaccHudm-
Kauum XMBOTHbIX, NPeanomeH-
Hyto XK.B.Jlamapkam.

14. MnekonuTaowme

— MNoyemMy npyHUMN cECER Vi 13. MTres

Knaccudmkauum oH
Has3Ban “rpagauueit”?

12. MNpecMmbikaolvecs

— Ha cKkonbKo knaccog oH S = v 11. Puibel K
PasAenuN KXUBOTHEX? 70 Monnccin | c;*;::’;“(’%’;‘;ﬁ;“i? .
— Mo kakomy npuHLKMmnY ;ﬁéw 9. Yconorue .JIIOCTpHp'}’lOlllaSl fpa;a-
OH pa3MecTun K- ’%-’ 8. Konwuarwie m10. XK.B. Jlamapk pazne-
BOTHbIX Ha 6 CTy- [, 7. PakooGpasnbie | MO 5. DI pasit
> = 111 [6. nayxoobpashwe I KHBOTHBIX 110 MEPE yC-
NeHAX: B ARG JIOXKHEHHs UX CTPYKTYPHO#
* n 14w epa:.-'l opranuzauuy Ha 14 kiaccos
% 3. NyumcTeie U Pa3MecTHI MX Ha 6 CTy-
.{.Fl 2. Nonwne  TremiIX.
1. WHdbyaopuw ‘

Jlamapk BBIIBUHYJI JIBE HJI€U OTHOCUTEIBHO 3BOJIONMH. [lepsas u3 Hux — 3TO YII-
pakHeHue, T.e. no Jlamapky, opraHusM Ui IPUCTIOCOOJICHHS K yCIOBUSIM KU3HH
MOCTOSIHHO ympaskHsieTcsi. Opranel, KOTOPbIE YIPaXKHSIIOTCS O0JIbILE, PA3BUBAIOTCS
Jydllle, a HEYNPaKHEHNE OpraHa BeJleT K ero UCUE3HOBEHHUIO.

1. Buauane y 2. B pesynbTare TOro0, 4TO KUBOTHBIE
KupadoB ObLITH MOCTOSIHHO BBITSTUBAJIH IIIEH JIJIS TOTO, YAIIMHEHHE LIeH Y XKHpados
KOPOTKHE TIIEN 4TOOBI CPBIBATE JIUCTHS C JIEPEBBEB, ABJIACTCA CAC/ICTBHEM
IEN UX YJTMHAINCE, M 3TOT MPU3HAK YHOPaxeHUs 3TOro oprana B
TIepe/IACst HX TIOTOMKAM. HECKOJIbKMX MOKOIEHHUSX.

Bmopas udes 3axioyaercss B TOM, 4TO IOJIC3HbIC M3MEHEHHS, BO3HUKIINE B
pesyibTaTe yIpaxXHEHUs, IepeJaroTcs OTOMCTBY. [loaTBepKIeHHEM TOMY SIBIISIECT-
sl yAJTMHEHUE TIeH KUpagoB, BCIESACTBIE KOTOPOTO MOSBUIINCH dKUBOTHBIC C JJIWH-
Hoii meelt. [locnenyromiye ucciea0BaHus MOKa3adl HECOCTOSATEIbHOCTh ITON HJIEH.
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VYuenne XK.b.Jlamapka He naBaso OJHO3HAYHOTO OTBETa HA BONPOCHI 00 Hjee
HBOITIOIIMY | TTIO3TOMY U3-32 HEJIOCTATKOB JI0Ka3aTelIbCTB U yOeAUTEIHHBIX 000CHO-
BaHMIA OBLTO OTBEPTHYTO COBPEMEHHUKAMHY H ITOABEPTHYTO KPUTHKE YICHBIX.

[To3nnee Y./[JapBuH mpuBen pa3iuyHble JOBOJABI ISl JOKa3aTEIbCTBA TEOPUU
SBOJIIOIUH, CTPEMSCH Pa3bsICHUTD CYTh 3BOJIOLUN KaK TAKOBOM.

* Vlpes o HacnegyemocTy NpMobpeTeHHbIX MPU3HAKOB OKa3anacb OLUMO0YHONM 1 Obina
OonpoBeprHyTa B pesynbTaTe HaKOMNMeHus reHeTndecknx daktos. Tak, A.BericmaH
NPOBEPSN 3TO YTBEPXKAEHME O nepefaye BCeX NMPUOOPETEHHbIX MPU3HAKOB MOTOM-
CTBY Ha onbiTax ¢ Mbllwamu. OH o6pesan XBOCThbl Y HECKOMbKMX NOCHeoBaTeNbHbIX
NMOKOMEHNA Mbllen. Ho HECMOTpPS Ha 3TO, B KaXXOOM MOKONEHUMU OT GECXBOCThIX
poouTenen poXganucb MbIUW C HOPMarnbHO Pas3BUTbIMM XBOCTamMu. JATO CTano
[oKa3aTenbCTBOM TOr0, YTO NpUMOGPETEHHbIE BMOCNEACTBMU MPU3HAKU He npeaa-
I0TCS MO HacneacTsy.

NMPUMEHEHME N NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. HaiinuTe omu0KHU B YTBEPKICHUAX U HCTIPABbTE HX:

a) JK.b.Jlamapk B kaure “®@uocodust 30010ruu’ pas3aeii )KUBOTHBIX Ha 14 Ki1accoB
W PacIoNIOKMIT UX Ha 6 CTYINEHSX 110 CTENEHN UX YIPOIICHHS.

b) XK.b.Jlamapk cumras, 4T0 OCHOBHOM JIBMXKYIIEH CHIION Ipaslaliiy SBISIETCS
BIIMSIHME OKPYIKAIOIICH Cpe/ibl Ha OPraHU3M.

¢) Cornacno X.b.Jlamapky, rnosie3Hble U3MEHEHHUS1, TPUOOPETEHHBIEC B Pe3yJIbTaTe
YIpa)KHEHUS, HE HACIEAYIOTCS TIOTOMCTBOM.

d) B yuenun K.JIlunHes BrepBble BBIIBUTANIACh Hiesl 00 M3MEHSIEMOCTH BUJIOB.

e) Yuenue XK.b.Jlamapka 6bu10 Or1aroxenaresIbHO BOCIIPHHSATO COBPEMEHHHKAMH.

2. 3aBepuIuTe NpeII0KeHHUs, UCIO0JIb3YsI NPeJI0KeHHbIE CJI0BA H CJIOBOCOYETAHUS
BbIXOOAT U3 CTPOA; YNPAXHAKTCA; NyYlle pasBUBalOTCA; HacrnenQyrwTCcA NOTOMCTBOM
no Jlamapxy:
e “Jlyist TOrO, YTOOBI MPUCIIOCOOUTRCS K OKPYKAMOIICH cpe/ie, OpraHu3MBI ...”
e “TIpu3Haxu, NPHUOOPETEHHBIE B PE3YJIbTATE YIPAKHEHHS, SIBJSIOTCS TIOJIC3HBIMU H ...”
e “VrpaxHseMble OpraHsl ...”
e “HeympaxxHsieMble OpraHsl...”
3. Hcnoab3ysi AaHHbIE ONMUCAHHUS, BOCCTAHOBUTE IOCJIEI0BATEILHOCTh IPOLIECCOB
MexaHu3Ma IBoJonun no Jlamapky:
A) Heynpaoicnenue opearos
B) Hszmenenue ycnosuii cpeowvi
C) Ilossnenue noswix “npusviuex”
D) Hacneoosanue npuobpemennovix npusHakos
E) Usmenenue nompebnocmeri #cugommozo
F) Ycunennoe pazsumue opeanos
G) Ocnabnenue unu ucuesHoseHue opeanos
H) Ycunennoe ucnonv3osanue opeanos
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m SBOHIOLII/IOHHOE YYEHUE Y4.0APBUHA

— YT0 Takoe aBonwouun?
9 — YTo npoucxoauT B npouecce 3BOHOLUUN?
(]

[NeaTenbHOCTb .

PaccmoTpuTe pUCyHOK U OTBETbTE Ha BONpPOCHI:
— Ot kakoro obLero npeaka NPoM3oLLM COBPEMEHHbIE NOPOoabl cO6ak?

— Yewm pykoBoACTBOBaICH YenoBeK NPy BbIBEAEHWN
pasnu4HbIX Nnopog cobak? m

— Kak ato OTpa3nsiocb Ha 0COBEeHHOCTAX CTPOEHUA 3TUX gL J
Y |
ut i

nopop?
- Kak Bbl gymaeTe, BO3MOXEH NI aHaNoM4HbIA NpoLecc B
npupoae? Kak MoxHo Ha3BaTb Takou npouecc? Mo kakomy

NpU3HaKy MOryT oTonpaTbCs pasnuyHble ocobu B npupoae?

K cepemune XIX B. ObIT ceNIaH s BAXKHEHITHX OTKPBITHH, 9TO CO3AIT0 TIPEIIIO-
CBUIKH JUISi SBOJIONMOHHON Teopun Y.JlapBuHA. DTOT YYEHBIH NMPOBEN TATH JIET
(1831-1836) B KpyrocBeTHOM IIyTEIIECTBMM Ha Kopabie “Burn”, mpoBoauBIIEM
OmMoIOTHYecKre M Te0JIOTHYECKHe UCCIIeIOBaHns. Bo BpeMs My TemecTBUs OH MOOBI-
BaJI Ha OCTPOBaX B ATIaHTHYECKOM OKeaHe, B FOxHON Amepuke, Ha ["amamarocckux
octpoBax, B Tuxom okeane, B Hooii 3enananu, Ascrpamun, Oxuoit Adpuke, rae
MIPOBOAMI CBOU UccieaoBanus. st moarsepskaeHus ceoux uaeit Y./lapBuH ucnoib-
30BaJI OMPEICICHAYIO HH(POPMAIINIO, HAKOIICHHYIO BO BpeMs myTemecTBus. Cormac-
Ho Y.JlapBuHy, B mipejienax MOMYJISIIIUKA OTOUPAIOTCS 0COOH, 00 aroNue Mpu3Ha-
KaMU, KOTOpPbIe 00ECTIEYNBAIOT UM IIPEUMYIIIECTBO JIIst OOUTAHUS B 3TOH Cpe/ie.

T0 B ocHoBe uccnenoBanui Y.[lapBuHa nexat ngen Tomaca ManbTyca, Bbl-
3HHTe— OBUHYTbIE UM OTHOCUTENBHO nonynaumin niogein. CornacHo ManbTycy, B
pecHo... OObIYHbIX YCMOBUSIX HapOAOHACENEHME NMpPUpPacTaeT B reOMETPUYECKON

nporpeccun kaxapele 25 net. Ho BAusiHne pasnuyHbix hakTopoB (BOMHbI,
ronod, nNpupoAHble KatacTpodbl, MH(EKLMOHHbIE 3aboneBaHns u T.M.)
npefoTBpaLLaeT Takow NPUPOCT HaceneHus.

Onupasice Ha pe3yJibTaTbl CBOMX MHOTOJETHUX uccienoBanuid, Y.Jlapeun
c(hopMyIIMpoBa CBOIO TEOPHIO IBOJIIONNH, KOTOPYIO BIEpBbIE 000CHOBAT B CBOEM
Hay4yHOM Tpyne “TIpoucxoxnenue BuioB”, omy0inukoBaHHOM B 1859 romy.

OcHoBHEIe nTosiokeHus Teopun Y. J[apBuHa:

1. TlomoBo3penbie 0cOOM Ka)XI0TO BUJA MPOU3BOIAT Ha CBET MHOTOYHCICHHOE
MMOTOMCTBO, TO €CTh UHIMEHCUBHO PA3ZMHONCAIOMCSL.

2. KonkypeHIus, BO3HUKAIONIAS M3-32 HEOCTATKA MUIIH, XUITHUKA U OOJIe3HH
MIPUBOJIAT K O0opvhe 3a cyujecmeosaniie.

3. B pesynbraTe 60pbOBI 32 CyliecTBOBaHHE 0COOM, HE CyMEBIIHNE MPUCTIOCO-
OUTBbCS K cpejie, MOrH0aKT, HE JIOCTUTHYB IMOJIOBOU 3penocTr. Ocolu, Mmpuco-
coOuBIIIHECS K Cpelie, )KUBYT U IPUHOCSIT TOTOMCTBO. OJTHUM CIIOBOM, IIPOUCXOTUT
ecmecmeeHHblil omoop.
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4. HOCHC €CTCCTBCHHOI'O 0T60pa o 1po-
XOXJICHMH HEKOTOPOr0 CpOKa BO3HUKAIOT
pas3iiniursda MEXKXAY NMPEKHUM U MOCIICIYOIMMN ° MHTEHCUBHOE pa3MHOXeHue
MOKOJICHUSIMH. DTU Pa3inyusi HAKAIJIUBAKOTCS - 6opb6a 3a cyulecTBOBaHUE
CTONETUAMH U THICAYEIETUSIMHU, YTO MOXKET * eCTeCTBEeHHbIN 0TOOpP
TIPUBECTH K IOSIBIICHHIO HOBOTO BUja. Takyro ° HacneACcTBEeHHasA U3MEHYNBOCTL
M3MEHYMBOCTD, KOTOpPAs MEePEeIacTcsl U3 MOKO-
JIGHHSI B TIOKOJICHUE, HA3BIBAIOT HACICOCMBEeHHOU usmMenyusocmoio. HaciaencTBeHHbIe
M3MEHEHUS CIIOCOOHBI YBEIIMYMTh WA YMEHBIIIUTh IIAHCHI 0COOU Ha BBDKUBAaHUE. DTH
0COOEHHOCTH 00ECTICYHNBAIOT IPHCIIOCOOICHNE KUBBIX CYIIECTB K YCIIOBUSIM CPEJIbL.
OOCyKIeHHUs BOIONMOHHBIX HIIEH HE TIPEKPaIaloTCs U 1o ceit neHs. Vnen, BHI-
JIBUHYTBHIC B CBOE BpeMsl [lapBUHBIM, aHAJIM3UPYIOTCS B COBPEMEHHOM MHUPE, U 110
3TOMY MOBOJTy CYIIECTBYIOT Pa3INYHbIE MHEHUSI.

MPUMEHEHME W MPOBEPKA NOJTYYEHHBIX 3HAHWIA

1. OmnpeaeanTte, B3TJIS1aM M J1eITeJbLHOCTH KAKHX Y4YeHBIX COOTBETCTBYIOT NMpeaso-
JKeHHbIE YTBEPIK/ICHNs, U 3aN0JHUTE TA0JMILY:
K.JIunnen K.b.JIamapk Y.lapBuH

1) Bwuuel HeM3MEHHBI, TOCTOSHHBI, YBOIOLUH HET.

2) MHoroo0pasue BUIIOB — PE3yJIFTAT BOJOIUH B PA3IMYHBIX YCIOBHUSX.

3) EctecTBeHHBIN 0TOOP — IBMKYIIAs CHJIA SBOJOIMU B IIPHPOJIC.

4)  OcHOBHasl JBMXKYIIasl CHJIA DBOJIIOIMH B IIPUPOJIE — ATO CTPEMJICHHE OPraHU3MOB K
nporpeccy.

5) Bmnepsele pa3paboTai HayYHYIO CHCTEMATHKY OpraHU3MOB.

6) BmepBble BEICTPOMII CUCTEMATHKY KUBOTHBIX OT IIPOCTOTO K CIIOKHOMY, B 9BOTIOLMOHHOM
TIOpSI/IKE.

7) Bmepsble co3an HAyYHYIO TEOPHIO SBOJIOIMN OPraHUIECKOTO MHPA.

8) Baex mpuHIHMIT IBOWHOTO Ha3BaHUS BUIOB.

2. BnbiOepute BepHBI BADHAHT OTBETA:
e OcHoBHas uzes reopun Y. [lapBrHa — 3TO ecmecmeeHHbLI/IUCKYCCmEeH bl OTOOP
e  Enununeil 5BOIIOIMOHHOTO MPOLIECCa SBISCTCSA NONYAAYUA/EUO
e OCHOBOIIOJIOXXHUKOM DBOJTFOLIMOHHON Teopuu siBisieTes Jlamapk/Tunneti
e Pe3ysbTaToM 3BOIIIOINY SIBUIIACH NPUCHOCODIEHHOCTb OP2AHUBMOB K cpede 0Du-
MAaHUs/HACIeOCMBEHNAS USMEHYUBOCb

3. YkaxkuTe cX0/[HbIE U OTJMYUTEIbHbIE YePThI
Teopuii 7K.b.Jlamapka n U./lapBuna.

4. Kaxoii u3 pucyHKoB cooTBeTcTBYeT Bo33peHusiM 7K. b.Jlamapka u U.JlapBuna?
OrtBer nosicHUTeE.

A
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m EOPbEA 3A CYWECTBOBAHUE

— Kakue cbakTopbl cpeabl BMUAIOT Ha XXUBble OpraHU3MbI?
’. — YTo npoucxoauT B pe3ynbTaTe BAUAHUS TeX UM UHbIX (paKTOPOB Ha
4 OTAENbHY 0co6b, BUA UNU NONYNAUNIO?

HNHTeHcuBHOE pa3MHOKeHHe. [ TOro, 9TOOBI JKUTh, KaKIasi 0COOb HYKIaeTCs
B OTPEJICIICHHOM pocTpaHcTBe. Ho moToMcTBa MOSBISICTCSl OOJIBIIE, YeM MOTIIO ObI
JKUTh Ha 3TOH TEPPUTOPHH, TO €CTh OPTaHU3Mbl HHTCHCHBHO Pa3MHOYKAFOTCS.

[NeaTeNnbHOCTb .

PewwuTe 3apauy:

» OpgHa myxa 3a 20 cyTtok oTknaabiBaeT 120 avy. Ecnv npegnonoXuTb, YTO 13 NOMOBUHBI
SANL, MOSIBATCSA CaMKW, TO CKOMbKO MyX MOSIBUTCS 3a [iBa NETHUX mecsua?

— Mo>XHO N B 4eNCTBUTENBHOCTU BCTPETUTL Takoe konuyectso Myx? MNovemy?

T0 » CKOpOCTb BO3MOXHOIO 3aCereHnsi opraHMamamu BCe MOBEPXHOCTU
3 HHTE- nnaHeTsl (no B./.BepHaackomy).
PEecHO... OpraHuambl Bpemsi BO3MOXHOro 3aceneHus

Baktepun xonepsol 1,25 gHA

Baktepun Tuda 1,8 oHs

Komap 203 gHa

Myxa 366 gHewn

Cenbab 7-12 net

Kypuua 7-12 net

CBUWHbSA AOMALLHSASA 8 net

CnoH NHANACKUIN 1000 net

[Ipu MaccoBoM pa3MHOXEHHH Ha HEKOTOPYIO YacTh IIOTOMCTBA OKa3bIBAIOT BIIMS-
HHE HeONAronpusITHBIC YCIOBUSI CPEJIbL, IPyTras 4acTh YHHUTOXKAETCS APYTUMH KH-
BOTHBIMH U B pe3yJIbTaTe JHIIb HEOOJBIIOE KOJIMYECTBO 0COOCH JOCTUTAET MOJIOBOI
3penoctu. K npumepy, oHa MOpckasl yeperiaxa OTKJIAAbIBAeT COTHH SIML, HO BBDKHU-
BAIOT JIAJICKO HE BCE BBUIYNHMBIIHMECS 0coOH. HemocTaTok mumm 1 BoJIbl, OrpaHUYeH-
HOCTb TEPPUTOPUH JUTS KU3HU, KOHKYPEHIIHSI, HallaJICHHEe XUITHUKOB, OOJIC3HN CHU-
JKAIOT MX JKU3HECTIOCOOHOCTH U MPUBOJIAT K O0pboe 3a cyujecmeosanue.

Bopn6a 3a cymecrBoBanue. [Tonstue 00pp0BI 3a CyIIeCTBOBaHME HE TOJpa-
3yMEBAaET MCKIIOUYUTEIFHO OOPBOY B IPSIMOM CMBICIIE — ITPH 3TOM HUMEIOTCS B BHILY
CJIO’KHBIE, MHOTOTPAaHHbIC B3aMMOOTHOIICHHSI 0CO0CH BHYTPH OJTHOTO BUIA, MEXKTY
BUAaMu WK ¢ ¢akTtopamu cpeabl. JlapBuH Beigenun Tpu (opmbl OOpbOBI 3a
CYIIECTBOBAHUE — GHYMPUBUOOBYIO, MEICEUOOBYIO U OOPLOY ¢ HeDIAONPUIMHLIMU
YCI0BUAMU CPeDbi.

[Ipu euympusudosoii 6opvbe 0codu HyKAAIOTCS B OANHAKOBBIX KU3HEHHBIX YC-

noBusax. [lo 3Toil mpuymMHE BHYTPHBUIOBAS

Ooprba — mHamboyee OXECTOUCHHAST IO

* BHYyTpUBMAOBas 6opb6a CPaBHEHUIO ¢ ApyrumMu (opmMaMu OOpHOBI 3a
° MexBuaoBasi 6opb6a cymiectBoBanue. [IpumMepom cinyxut 60pbda
* 6opi6a ¢ HebnaronpuATHLEIMM COCHOBEIX JIEPEBBEB 3a COTHEYHBIH CBET.

yCcnoBusimu cpeabl
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BHyTpuBMaoBasn 6opbb6a

* B cocHoBOM 60py LUMPOKME KPOHbI COCEH * MNOTHOCTbL NOMYNALMKU U HE[OCTATOK
nperpaxaaroT nyTb COMHEYHbIM nyyam. B pe- MUY 0BOCTPSOT BHYTPMBUAOBYIO
3ynbTaTe KOPHEBbIE CUCTEMbI COCEH, aKTUBHO 60pLoYy.
nornoLas U3 noyBbl BoAy U MUHEparbHble
Conwu, MeLatoT ApYr Apyry.

BayTtpusngoBas 6oppba He Bcerma BBIpaKaeTcs B HEMOCPEACTBEHHOW OOpnOE
MeXIy 0co0sMHU. B HEKOTOPBIX clyyasx OHa MPOSBISAETCS B (OpME B3aUMOIIO-
MOIIH; HApUMeEp, B TAOYHE JIOIIa/IeH CYIIeCTBYET COBMECTHOE KOPMIICHHUE KEpeOsIT
1 3a00Ta 0 HUX, YTO JEMOHCTPUPYET COTPYTHHUESCTBO MEKIY B3POCIBIMHI OCOOSMH.
B3anmornoMolib Mex Iy 0COOSIMH CHUXKAET OCTPOTY BHYTPUBUIOBOI OOPHOBI.

Mesicsudosas 6opvbba TPOUCXOTUT MEXKIY pa3IUUHBIMUA BHIaMu. [Ipumepom
MEXKBHUOBOU OOPHOBI MOTYT CITY>KHTh OTHOIICHHUS MEXK]Ty XUITHUKOM U JKEPTBOM.

MexBupgoBasa 6opbba

* Y XULLHWKOB — KPYMHble
1 ocTpble 3yObl, KOrTu,
BbICOKasi CKOPOCTb ne-
penBvxeHus1, PopMbl
noBefeHnsa Ons HeoXun-
[aHHOro HanageHus.

Y epTBbl — BbIpa-
XXeHHble hopMbl 3a-
LMTbI, 3aLUMTHAsA OK-
packa, eMOHCTpaLms
3aLLMThI.

bopvba c nebnaconpusmuvimu ycrosusimu cpedvl — TpeThsi hopma OOpBObI 32 CyIe-
crBoBanue. OpraHu3Mbl MOCTOSHHO TTOIBEPTAOTCS BIIMSIHMIO TAKUX HEOIArompusSTHBIX
(bakTOpoB, KaK 3acyxa, MOBBIIMICHHAS BIAXHOCTb, XOJOI. B CBS3M C 3TUM Yy HHX
BO3HHUKAIOT Pa3indHbie (DOPMBI TIPHCTIOCOOICHHUS K HeOIaronpusaTHeiM (paktopam. K
NpUMEPY, Y PACTCHHI 3aCyNUTUBBIX MECT JJIsl MPEIAOTBPANICHHS HEIOCTATKA BOJIBI
KOPEHb YJUIMHSETCSI, JIACThS TPEBPAICHbl B YEIIYHKH WM KOMOYKH. Hekoropsie
pacteHus (HarpuMep, CyKKYJICHTHI) 3a1acaroT BOAY B CTCOJISIX HMIIH JINCTHSIX.
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Bopb6a ¢ HeGnaronpuATHLIMU -
yCIOBUSIMM cpefbl
+ B cBA3u ¢ npucnocobneHnem k

CUIMbHOMY XOnody KpynHoe Ty-
nosuie 6enbix MeaBeaen nve-
€T rycTon Mex u TONCTbIA noa-
KOXXHbIN XMPOBOW CrON.

Bce hopMbl 60pBOBI 3a CYIIECTBOBAHKUE CBS3AHBI IPYT C APYTOM.

NPUMEHEHWE N NPOBEPKA MOJIYYEHHbIX 3HAHUW .

1. Oxno pacTeHue oayBaHYHKA 3aHHMAaeT miomans 1m? u maer B rox 100 jeryumx
cemsin. Hu:ke mpuBeeH CNMCOK NMPUYWH, MO KOTOPHIM NMOTru0aeT GOJILINMHCTBO
pacTeHuii oqyBaHYHKA OOBIKHOBEHHOI0, B Pe3yJIbTaTe Yero OHH He MOKPBLIBAIOT
BCIO TEPPUTOPHIO 3¢MHOT0 LIapa:

D
2)
3)
4)
5)
6)
7)
8)
9)

y HEKOTOPBIX PACTCHUH OJlyBaHYHKa OOBIKHOBEHHOTO JIy4Ille pa3BUTA KOPHEBAS CHCTEMA,;
TUTIOIBI BMECTE C CEHOM TTOTAIAI0T B XKETYI0K OBIBI;

CeMeHa ITOTH0AaroT, €CIIH TIOTAAyT B HEOIaronpHusITHEIE TS IIPOPACTaHUS yCIOBHS;
TUI0JJAMH MTUTAIOTCSI MHOTHE TITHIIBI;

MEUIAIOT Jpyrue, 6oJiee BEICOKHE PACTEHHS O/lyBaHYMKa OOBIKHOBEHHOTO;

CeMeHa ITOru0aroT B MyCTHIHSX, Ha CKaJax;

BCXOJJaMH OJyBaHYHKa OOBIKHOBEHHOT'O ITUTAIOTCSI TPABOSITHBIE )KHBOTHBIC,

pacTeHust 0lyBaHYMKa OOBIKHOBEHHOT'O THOHYT OT OOJIC3HETBOPHBIX PACTEHHI U BUPYCOB;
pacTeHus oyBaHYMKa OOBIKHOBEHHOTO THOHYT OT CHIIBHBIX MOPO30B M 3aCyXH.

VYkaorcume ps0, 6 komopom 6epHO yKA3aHA NOCTIEO08AMETLHOCHIL IMUX NPUYUH, UCHOIb3YA
ycao6Hble 0003HaueHUs: 05t popm OOpbOLBL 3 CyUecmeosaniLe.
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B — BHyTpUBHI0Bas Oopbda
M — mexxBumoBast 60pboa
C — 6opsba ¢ HeOIArONPUATHBIMH YCIOBUSIMU CPEJIbI

A) B) c) D)
B B C M
C M M M
M C C B
M M M M
C B B C
M C M C
M M C B
C M M C
B C B M




2. lepeuepTure cxemy B TeTpaab. PazmecTuTe HOMepa BhIcKa3bIBaHUii 0 (popMax 60pb-
ObI 32 cylIeCTBOBAHME B COOTBETCTBYIOLIUX siYeiKkax:

1) Gopnba 3a TEPPUTOPHIO MEXKIY OCOOSIMU OTHOTO BHU/IA;
2) BBITECHEHHME ITYEIIBI ABCTPATMHCKOM TIeTI0if eBpONeHCKOil;
3) NeTHSs M 3UMHSIS CIITYKAa HEKOTOPBIX )KUBOTHBIX;
4) 6opnba 3a obiaaHnue CaMKoOH;
5) KOHKypeHIHS 3a CBET MEXIY €IIbI0 U Oepe3oid;
6) ce30HHas JINHBKA;
7) mapasutuzM;
8) ce30HHBIE IepesIeThl NTHII;
9) 6opnba 3a IITABEHCTBO B CTAE;

10) coctsa3anue 3a 100b14Y;

11) cuibHO pa3BUTast KOPHEBAst CHCTEMA M BUAOM3MEHEHHBIE JIUCThS Y MyCTHIHHBIX

pacTeHuii;
12) XWIIHUYIECTBO.

Bopbba 3a cywecTBoBaHue

BHyTpuBuaoBas
bopbba

3. OTBeTHTE HA BOMPOCHI:

1) B rae3max coB 4acTo MOXKHO OOHAPY>KHTh Pa3HOBO3PACTHBIX ITEHIIOB. Y HEKOTOPHIX BHJIOB
COB MEJK/Ty BBUIYIIJICHHEM NTEHLIOB U3 S CYIIECTBYIOT 5-7 AHEBHbIE NPOMEKYTKH. KakoBo
6uoornuecKoe 3Ha4YeHUE HTOTO ABICHUS?

2) ManbKu TPECKH YacTO TOCEISIOTCS MO/ KOJIOKOJIOM HEKOTOPBIX BUIOB MeJTy3, IIyaiblia
KOTOPBIX sIMOBUTHL [10 kKaKoi mprdnHe MaabKy peIO BRIOMPAIOT Takoe MecTooOuTanue?

3) Kakum 006pa3oM BEKHBAIOT BUABI C MaJIOi INIOJOBUTOCTEIO Y PA3THIHBIX )KUBOTHBIX?
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m ECTECTBEHHbII?I OTBOP U NMPUCMOCOBJIEHHOCTb
OPIrAHU3MOB K CPEAE OBUTAHUA

— Y710 Takoe NCKyCCTBEHHbIN OTOOP?

’ — CywecTByeT N1 B NpupoAe aHanorM4Hbli npouecc?
L}

Bo Bpemst HHTEHCHBHOTO Pa3MHOXKEHHSI BHYTPUBHIOBBIC U MEKBHIOBBIC OTHO-
IICHUST ompeeNsroTcss 00prOoi 3a cymiecTBoBaHME. B 310l O0phOe BBIKHBAIOT U
JTAIOT TIOTOMCTBO OCOOH, HanOoJIee TPUCIIOCOOJICHHBIE K YCIOBUSAM CPEIIbI — OCTAIh-
HBIE “OTOPaKOBBIBAIOTCS, T.€. OTOUPAIOTCS €CTECTBEHHBIM IyTeM. Takum oOpaszom,
pe3yJsibTaToM OOPHOBI 32 CYILIECTBOBAHHE SIBISIETCSI eCciecmeentbiil 0moop.

EcrecTBeHHbIl 0TOOpP. EcTecTBeHHBI 0TOOp leiicTBYeT BHYTPH nonynfmpm
BJIMSS HA OPTaHU3MBI BHE 3aBHCHMOCTH OT WX Bo3pacta. [lo-
CTCTIEHHOE U3MEHEHUH YCIIOBHI CYIIECTBOBAHMSI IPUBOIUT K
OTKJIOHEHHUIO TMpHU3HAKa OT cpeaHeil HopMmbl. Tak, B AHTIIUU
BOJIM3W TIPOMBIIIJICHHBIX TOPOJIOB 3arpsi3HEHHE arMochepsbl
MIPUBEJIO K OTEMHEHHIO CTBOJIOB Oepes. B pesynbraTe Oemble
0abouku Ha TeMHOM (oHE CTanu Ooyiee 3aMEeTHBI JJIsT MITHII,
KOTOpbIE€ CKIIEBBIBAIM UX, a 3TO MPUBEJIO K TOMY, uTO 0601b- Baboukn Gepezosoin
IIMHCTBO CTAllM COCTaBIAThH TEMHOOKpAIIEHHbIE (popMbl Oa- HASHNLEL. Ha notem-

o o HEBLLUMX CTBOMax 6epe3
6ouek O6epe30oBoll MsAaeHUIBL. [Ipy N3MEHEHUN YCIOBHH CPE-  ganwie Gabouky Gonee
Il TIPEUMYIIIECTBO MPUOOPETAIOT OCOOM C ONPEACIICHHBIMHU  3aMeTHbl Ans NTul,
MPU3HAKAMH, 2 OCOOH C OTKJIOHSIOIIMMHUCS MPU3HAKAMHU YC-

TPaHSIOTCA.

Ecmm ycnoBust octarorcs cTaOWIBHBIMH, TO M TIPU3HAKH 0co0Oel OOMTarommX
371eCh MOMYJISIUHA TaKKe OCTalTcs HeM3MeHHbIMU. KommndecTBo ocobelt ¢ oTKIIo-
HSIOIIMMUCS NPU3HAKaMU yMeHblnaercs. Hampumep, Bo Bpems Oypb B AHIIIHH
1noru0iy BOpoObM C KOPOTKUMHU M JUIMHHBIMU KPBUIbSIMU, B TO BPEMsI KaKk BOPOObH
CO CPEAHUMHU KPBIIbSIMU OCTAJIMCh XKUBBI.

NeATenbHOCTb .

YueHble NpoBenu aKkcnepumeHT. Ha 3eneHblii nokpos BbinycTunu 1200 6ypbix 1 1200 3e-
neHbIX ocober 0bbIKHOBEHHOrO Goromona. OnbIT Nokasan, 4YTo NTuubl noedatT 75% Oy-
pbix 1 45% 3eneHbix 6oromonoB. Paccuntante MHTEHCUBHOCTb rmbenmn 3eneHbix n 6ypbix
6oromonoB cornacHo opmyre:

m — HavyanbHOe Yncro ocoben;
n — 4yncno ocoben, JOXKMBLUMX A0 CNeAyLEero pa3MHOXEHNS;
E — uHTEeHcuBHOCTL rnbenu.

— Yro obecneymnno BbhkMBaemMocTb 60romonos? oyl \
— YT0 yAaanock BLIACHATL NPU MOMOLLIM OMMCAHHOTO onbITa? f
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IpucnocodeHHOCTH OPraHu3MoB. B pe3yibraTe eCTECTBEHHOTO 0TOOpa Kax-
Jlasi 0cO0b B CBOMX yCIIOBHSIX OOMTaHUs MPHOOPETAET 0COOCHHOCTH, KOTOPHIE MOTYT
TOBBICUTH €€ CIMOCOOHOCTH K BBDKHBAHHMIO W PA3MHOXKEHHIO. DTO TPOWCXOIUT
Onaronapst mpucrnocobienHoctd. Hampumep, y pacTteHnii, oOUTaONMX B 3aCyIl-
JMBBIX YCIIOBHSX, MMEIOTCS TaKue NPHUCIOCOOJCHUS, KaK OIyIICHHbIC JUCTHS,
BOCKOBBII HaJIET Ha JIMCTHIX, @ CYKKYJICHTHBIE PAaCTeHHUsI CIIOCOOHBI HAKAIUTUBATh
BOJly B CTEOJISIX M JIUCTBSAX. Y KUBOTHBIX MPUCTOCOOIICHHOCTD K YCIOBHSIM OOHTa-
HUS BBIpAXKaeTcsa B OKpacke U CTPYKType Teja, I3MEHEHHUAX B MHCTUHKTaxX. B mensax
3aIIUTHI OT BParoB WK HAIaJCHNS Ha JOOBIYY OKpacKa Tejla HEKOTOPBIX KHUBOTHBIX
aJlaliTUpOBaHa K OTTEHKaM OKpy:Karollen cpeibl. Tak, 3eJeHbIM Ky3HEUUK KUBET B
TpaBe M MPAaKTHYECKU He3aMeTeH Ha ee (oHe. HekoTophie )KUBOTHBIE SIAOBUTHI — HX
ST CITY>KHUT 3alUTOM OT BparoB. [Isi JeMOHCTpauuu CBOEH OMAacCHOCTH OHU UMEIOT
SPKYIO TIPEAYIPEKAAIONIYI0 OKPACKY.

Boxbs KopoBKa ans F'yceHuua 6epe3oBoi NSAeHULbI
crnaceHus oT Bparos BblaenseTt no dopme 1 okpacke TynosuLia
XMOKOCTb C PE3KMM 3arnaxom. HanoMunHaeT BETOYKY AepeBa.

Kaxnerit Bun npucnocoOnennst 23GGEeKTHBEH UTsl OpraHu3Ma B OTIPEIICICHHBIX
ycnoBusiX. [Ipy M3MEHEHUM YCIOBHH Cpeibl 3TO MPUCIOCOONICHHE TEpsieT CBOE
3HAaYCHUE U B HEKOTOPBIX CIy4asx IPUBOJUT K THOETH Opranu3Ma. JTO JJOKa3bIBaET,
YTO TIPUCTIOCOOIICHHSI HOCAT HE aOCOINFOTHBIN, @ OTHOCUTEIFHBIA XapaKTep.

MPUMEHEHME N NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. YcranoBuTe moc/ie0BaTeIbHOCTH ITANOB H3MEHEHHsI OKPACKH KPbLIbeB y Oepe3o-
BOW MSA/IEHUIBI B IPoOLiecce IBOJIIOINH, HAYHHAS ¢ XapaKTEPUCTHKH (poHA cpeabl:
a) coxpanenue memnblx babouex 6 pezyivmame omoopa,
b) uzmenenue okpacku cmeonog bepes 6ciedcmeue 3a2psi3HeHUs OKpYACcalouell cpeobl,
¢) pasmHodiceHue mEMHbIX Oabouex, coxpaneHue 8 psaode NOKONEHUL MEMHbIX 0Co0ell,
d) omnog ceemuvix babouex nmuyamis;
e) uepes Hekomopoe pemsl 6 NONYIAYUU YUCTO 0COOEll ¢ MEeMHOU OKPACKOU npeoba-
oarom Hao YUCIOM 0Ccobell CO C8emioll OKPACKOIL.

I R N I B
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2. YCTaHOBHUTE COOTBETCTBHE:

1) Bo3HHKAIOT HOBBIC BHIBI.

A) EcrecrBeHHbIii 2) CiysKuT 7151 YIOBJIETBOPEHUsI TIOTPEOHOCTEH YeloBeKa.
or6op . 3) CyuecTByeT ¢ MOMEHTA BOSHUKHOBEHHUS IIPHPOIBL.

B) HckyccTBeHHbIii 4) OTOMpArOTCS IPU3HAKH, TIONE3HBIE IS BH/IA.
ot6op 5) Co3naroTcs copTa u MOPOJIBL.

6) CyliecTByeT ¢ TOr0O MOMEHTa, KaK 4eJIOBeK Hauall 0JlOMalllHHBaHHUE.

3. UcnoJab3yst MaTepuaj y4eOHUKA, PUCYHKH M JONOJHHUTEIbHbIE HCTOYHUKU

HH@OPMAIINHU, 3AII0JTHUTE TaﬁJII/II.Iy:

Ne | Opranusm Cpena UYepTsl OTHOCUTENBHBIN XapakTep
oOuTanus HPUCHOCOOIEHHOCTH IPUCIIOCOOIEHHOCTH

1

2

3

4

5

4. Bmecto 3nakoB “?” nummre COOTBETCTBYIOLIME MOHATHS:

“HacnepnctBeHHoCTb” “EcTecTBeHHbIN 0TO0Op” “Bopbba 3a cyujectBoBaHve” “U3MeHYMBOCTL”

BrepkuBatot Hanbonee
MIPUCTIOCOOICHHBIE 0COOH

? \ Opranu3mMbl OTJINYAIOTCS
JIPYT OT JIpyTa U CIIOCOOHBI -
HepeiaBaTh XapakTepHbIe >
9 Y|  0cOGEHHOCTH MOTOMCTBY
MuTencusHoe
pa3MHOXKEHHE
?
OrpaHn4eHHOCTb
HPHPOJTHBIX
(baxropoB
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m MVIKPOSBOJ'HOLII/IFI. OBPA3OBAHUE HOBbIX BUAOB

— YT1o0 Takoe Bua?
@ — C 4yem cBfizaHa He0O6XOAMMOCTb BblAerNieHUA KpuTepues Buaa?
o

W3meHeHue ycaoBUil )KU3HU SIBISIETCS] IPUYUHOM MOSIBJICHUS PA3NMYNNA Oy JIsI-
U BU/IA, YTO, B CBOIO OYEPElb, IPUBOJHUT K IPOLIECCY BHI000Pa30BaHHUS.

NeATenbHOCTb .

Bce Buabl rananaroccknx BbIOPKOB, U300paXeHHbIe Ha
pPUCYHKe, NPOM30LLM OT €AUHOro Npeaka, nepece-
NUBLLErocs ¢ 6nm3nexailiero Matepuka 2—3 MUNJIMoHa net
Ha3sag. Buabl otnnyaloTca apyr oT gpyra pasmepom u
c¢hopmoM KNHOBa, a TaKkKe OKPACKOW OMepeHus.

— Kak Bbl aymaete, ¢ 4eM CBA3aHO BO3HMKHOBEHUE 3TUX
ocobeHHoCTeN y npeAcTaBuTenen pasHbiX BUAOB BbOP-
KoB?

MuxkpodBoswonusi. BHyTpy MOMyJSAIUM HIAYT SBOJIOINUOHHBIC MPOIECCHI, B
KOHCYHOM UTOT'€ IPUBOJSIINE K BOSHUKHOBEHUIO HOBBIX BUIOB. B pesynbraTe us-
MEHCHHSI YCIIOBHI CYIIECTBOBAHHS IMPOUCXOAUT OugepeeHyus, TO eCTh PacxXoikK-
JICHUE TMPU3HAKOB. B BTOre cO3/1al0TCsl YCIOBHUS JJIsl polecca 00pa3oBaHUsI HOBBIX
BUJIOB OT MCXOJIHOTO BUJIa. DBOJIIOIMOHHBIE POIECCHI, MPOTEKAIOIINE B IpeJIesax
TOITYJISIIIAN, HA3bIBAIOTCS MUKPOIGOmoyuell. MUKPOIBOIIONHUS SIBISETCS MIEPBBIM
3TAroM 3BOJIOIHMH BHA. B crily TOro, 4To OHAa MPOHMCXOJIUT B OTHOCUTEIHHO KO-
POTKHI UCTOPUUYECKUIN TEPUOJI BPEMEHH, €€ MOXKET HaOJF01aTh YeI0BeK. MHUKpPO-
SBOJIIOIIUS 3aBEPIIIACTCS BOSHUKHOBEHUEM BUJIA.

Bunoodpa3zoBanue. Paznnuator n8e GopMBI 00pa30BaHUS HOBBIX BHJIOB — 2€0-
epaghuueckoe M dKonI02UYeCKOe 8U000Opa3zosaniLe.

I'eorpaduueckoe BUI000pa3oBaHHe MPOWCXOJNUT JBYMs MyTAMU: pacuiupe-
HUeM apeana N pacuieHeHuemM apeand Ha 4acmu.

Bo Bpemst pacuupenus apeana Bo3pactaeTt YMCICHHOCTh TOMYJISIIIAK, K 0COOU BUJIA
3a cYeT yBEJIMYCHHMS apealia IomajIaloT B HOBBIE YCIIOBHS CyIIIeCTBOBaHMs. B pesynprare
BHYTPH TOIYJISIIIMY HAYMHAIOT BO3HUKATh HACJICJCTBEHHBbIC M3MeHeHus. C TeueHreM
BPEMEHH 3a CUET €CTECTBEHHOT'O 0TOOpA F'eHHBIN COCTAB B MOMYJIAIUA U3MEHSIETCS, 1 B
pe3ynbTare AMBEPreHIMH MPOUCXOIUT MUKPOABOIIONMS. B nanpHeimeM 3Bomonums
TOMYJISIIAM MOKET IPUBECTH K BO3HUKHOBEHHMIO HOBBIX BUJIOB. Hampumep, pac-
IIMPEHHE apealia JIMCTBeHHUIIBI CHOMpCKor oT Ypana o bafikana siBUIOCH MPUYMHON
MOSIBIICHUSI HACIIC/ICTBCHHBIX M3MEHEHUH (MyTaluid) y ocoOell MOMyJsiyy, U B pe-
3yJIbTaTe CKPCUIMBAHUN IOSIBUINCH HO-

Bble KOMOUWHaIMU reHoB. B urore cgop-

MHpPOBAJICS HOBBIM BHI — JIACTBEHHMIIA KPR OSEOIRON
* reorpacmyeckoe BUAo0Gpa3oBaHmne
JaypcKas.

° 9Kosnorn4yeckoe BMA006p33OBaHMe
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Pacunenenue apeana na uacmu. B HEKOTOPBIX CIydasiX apeas BUa pa3JeliseTcs
Ha YacTH MO/ BO3JCHCTBUEM KaKUX-1100 (akTopoB. Tak, apean JaHabIIIA JIECHOTO
BHayajie ObUI CILIOMIHBIM, HO 3aTe€M, C HACTYIUICHHEM JICIHUKA, Pa3ICIHiCcsI Ha
YacTH, YTO SIBUJIOCH TPUYMHON BO3HUKHOBEHUSI HOBBIX, MOJIOJIBIX BHJIOB JIAH/IBIIIIA.

Feorpacuyeckoe
BupoobpasoBaHue

PacuneHneHnuve
apeana Ha 4actu

HHTE- ocTpoBa 6bin NMpueeseHbl 10 CTEHHBIX ALEpUL, MUTAKLLUXCA

3TD * B 1971 r. Ha 0AMH N3 ManeHbkUX ocTpoBOB UTanum ¢ cocegHero

pECHﬂ,H HaceKoMbIMU. ‘-Iepe3 HECKOJ1bKO AE€CATKOB INeT UX CpaBHUNN G
KONMOHWEN NepBOHaYasnbHbIX AWEPUL, U YCTaHOBUIU, YTO OHW,

a[anTUMpPOBAaBLLUUCh K HOBOW cpefie, CTanu NUTaThCs 3eMeHbH.
OTa gueTa Bbi3Barna CUibHbIE UBMEHEHUS U B
camMux silepuuax — rofioBel X ctanu 6onblue, a
YerncTU curnbHee, YTobbl nerdye Obino
pa3XeBbIBaTb XeCTKkMe nuctbs. Kpome Toro,
CUINbHO pPa3BUIMChb MYCKyInbl, pa3aensiowye
KMLUEYHWK Ha kamepsbl. B pedynbTaTe nuwa
MeZAneHHee NPOABUIaeTCcs Mo KULLIEYHUKY, YTO
naet 6aktepusam Bpemsi ee obpaboTaThb.

dkonornyeckoe
BUAoobpaszoBaHue
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Dxonocuneckoe 6ud00Opa3o8anue TPOUCXOMUT B TeX
cllydasix, KOT/ia TOIYJISIIHA OCTAIOTCS B MPEETax CBOETO
apeajia, HO BHYTPU apeajia MEHSIOTCS YCJOBHS CYIIECT-
BOBAHUS M TEHHBIH COCTaB MOMYJIAIHA. DTOT MpOIecC Ha-
CTOJIBKO YCHUJIMBAETCSI, YTO B UTOTE€ BOSHUKAET OUOJIOTHYE-
CKasl M30JIAIHS; TaK, K MPUMEPY, TATh BUIOB CHHHI[ 00pa-
30BAJTMCh B CBSI3M C MHINEBOM Criernanu3anueii. bomnbras
CHUHHMIIA, TAMYKa, MOCKOBKA U Ja30pEBKa MUTAIOTCS MEJ-
KAMH HACEKOMBIMH, & XOXJIaTasi CHHHIIA — CEMEHAMHU XBOM-
HBIX JICPEBBEB.

Iporiecc BUI000pa30BaHUS MPOOIDKACTCA U B HAIIH
nad. Ha pasHpIX sTamax MHUKPOIBOJIONUH JHOO OIMH
crocod BHUI000PAa30BaHUs CMEHSET JPYroi, MO0 OHHU
neicTBy 0T coBMecTHO. C 00pa3oBaHreM HOBOTO BU/Ia MUK-
POSBOJIIOIHS 3aBEPIIACTCS.




MPUMEHEHME W MPOBEPKA NOMTYYEHHbIX 3HAHWIA .

1. Onupasick Ha 3HAHUS 0 TPoLeccaX BUI000PA30BAHNS, 3AII0JIHATE TAOIUILY:

Croco0bl BHI000pa30BaHHUs 3HaveHue mporecca [Tpumepsl

2. HcnoJib3ysi JaHHbIE IPUMEPDI, ONIpeeuTe crocod B1U10000pa30BaHKsl M BIMIIIUTE
pe3yJIbTaThl B CXeMYy:

1)
2)

3)

4)

5)

6)

Apeal TaHJpIIIa JICCHOTO BHAaYaIe ObLI CIUIOIIHBIM, HO [IOCJIE HACTYIUICHUS JIeAHUKA
BO3HUKJIM HOBBIC BUJIbI JTAHBIIIA.

BcenenctBue pacmmpeHust apeajia pacT€HHsl INPOCTpena MONald B pa3jInYHbIC
YCIIOBUSI, ¥ B UTOre 00pa3oBajvch JiBe (opMbI — 3arajiHasi 1 BOCTOYHas.

B pesynbraTe pacmmpenus apeasa JUCTBEHHHUIIBI CHOMPCKOi oT Ypana no baiikana
BHYTPH TIONYJISIIMM BO3HUKJIM HACJEJICTBEHHbIC W3MEHEHHMs, W c(HOpMHPOBAIICS
HOBBI BUJI — JIMCTBEHHUIIA 1aypPCKasl.

[IaTe BUIOB CHHHUIT 0OpA30BATINCH B CBSI3M C MUIIEBOH CHeMANN3alneil — OombImast
CHHUIIA, TaNYKa, MOCKOBKA, JIA30PEBKa M XOXJIaTas CHHUIIA.

JlenHMKM pacuwIeHMIM apeajl CHUHULBI, PacloJOKEHHbIH BOKpyr lLleHTpanbHO-
a3MaTCKOTO HArophbsi, B Pe3yJIbTaTe 4Ero BO3ZHMUKIM TPH MOABMIA JAHHOTO BHJA —
€BpOA3UATCKU, F0)KHOA3UATCKUI U BOCTOYHOA3UATCKUH.

B 3aBucuMoOCTH OT YCIIOBUM cpesl 00pa30BaliCh BUIbI TPAJAECKAHIINK, PACTYIIUE B

COJIHEUHBIX U TEHUCTBIX MECTaX.
Bu.qooﬁpasoBaHue
[
|

"eorpacmyeckoe

3. Omnpenennre BepHbI BADHAHT 0TBETA:

1))

MHKpPOIBOIIOLHS IPOUCXOJUT B OTHOCUTEIILHO NPOOOIHCUMENbHI/KOPOMKULL
HUCTOPUYECKUM NIEPUOJ BPEMEHH.

Ipu usmensiowguxcs/cmabunbHbIx YCIOBUSIX CPEJIbI BUA OCTACTCSI HEN3MCHHBIM I10
CPaBHEHHUIO C IPEIKOM.

YenoBek mooicem/ne modicem HaOIIOIATH IPOLECC MUKPOIBOJIOLNHL.

[Ipouecc pacxoosicoenusn/cxoxcoenuss NPU3HAKOB BHYTPH HOIYJISILINN B pe3yibTaTe
W3MEHEHUSI YCIIOBUI CYILIECTBOBAHUS HA3bIBACTCS OUBEP2CHYUEL.
MUKpO3BOIIONHS 3aBepIIaeTCcs 00pa30BaHUEM pooa/Buod.

¢ rnaealV < TMonynsuwus. Bug 115



m BJ'IVIFIHVIE COLUUAJbHbIX ®AKTOPOB HA POPMUPOBAHUE
YEJIOBEKA

— Kakne 0co6eHHOCTM NpUCYLLM YeNnoBeKy Kak 6uonornyeckomy u

’ couuanbHOMY CyLecTBy?
°

NeAaTenbHOCTb .

PaccmoTtpute PUCYHOK, I/IHHIOCTpMpyIOU.WIﬁ JBOJTIOLUMIO YeJyioBeKa, U OTBeTbTe Ha
BOMPOCHbI.

| Kpurepum | AscTpancnurex | Murexkawtpon | Heanpepraney | KpomadsoHel | CoBpemenHbii
| Henosex
e |

650 cm’ 900-1100 cm’ 1400 cm’ 1600 cm’ 1600 cm'

| Ofmam
Moara

— Kakne nocTeneHHble U3MeHeHNsi MPOUCXOAWIN B CTPOEHMM YeroBeka?
— C yeM OHM ObInu cBs3aHbI?
— K kakum pesynbTatam OHV NpuBenun?

B TeueHME HECKOJBKUX THICSUYCICTHI OT MEPBBIX JHOjeH CcHOPMUPOBAIUCH
coBpeMeHHbIe JIIoau. B hopmupoBanny yenoBeka Hapsiay ¢ OMOJIOrHYECKUMH (ak-
TOpaMu OOJIBIIYIO POJIb CHITPaK ColMalibHbIe (hakTopbl. K conmanbHbIM pakTopam
OTHOCSIT TPY/, OOIIECTBEHHBIH 00pa3 )KU3HU, PeUb U MBIIILJICHHUE.

Tpya. ['maBuyt0 posib B pOpMUPOBaHMH YeTIOBEKa UrpaeT TpyA. Tpyx Oepet cBoe
HAYaJo C U3TOTOBIICHUS OpyAnid Tpya. B oTimune oT 00e3bIH 4eOBEK MOXKET CO3-
JlaBaTh OpYIus TpyAa. B pesynbraTe coBepIIeHCTBOBAHNUS OPYAUN TPpya Y YellOBEeKa
c(OopMHPOBATIOCH MHOKECTBO W3MEHEHUI M BO3POCIIO €ro BIHMSHUE HAa MPUPOIY.
BnusiHue Tpyna npuBeio K BOSHHKHOBEHHMIO Y UesloBeKa MOP(OPHU3HMOIOTHIECKUX
W3MEHEHU. DT WM3MEHEHHs HAa3bIBAIOTCS anmponomopgozamu (0T Tped.
“antropos’” — 4eNoOBEK).

BosbmmHCTBO  aHTPONOMOP(O30B  BO3HUKIM Onarogapsi MPsIMOXOKIACHUIO.
[lepexo/ kK TPSIMOXOKISHHUIO CHITPall OTPOMHYIO POJIb B Pa3BUTHH YEIIOBEKA: IICHTP
TSHKECTH TIEPEMECTHIICS Ha 3aJHHE KOHEYHOCTH, YTO CYIIECTBEHHO HW3MEHHUIIO
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o
MIPOMOPINH TeJla ¥ OPraHoB. Tak, pacinpuiach
rpyziHas KJIEeTKa, BO3HUK S-00pa3Hbli H3rud
MMO3BOHOYHUKA, YIPOYMIICS KpecTenm. Bcemen- * aHTponomopgo3
CTBUE BBICBOOOXK/ICHHSI TIEPETHIUX KOHEUHOCTEH * OblecTBeHHbI 06pa3 XU3HU
0T (YHKUMH TMEPEABMKCHUS PYKH MpHOOpeH * Mbliunenme
PasHOOOpa3HyI0 IOJABI)KHOCTb, W aKTHBHAs
TPyAOBast JEeSITENbHOCTh MPUBEJA K YCUICHUIO ICHCTBUS COIIMATBHBIX (PAKTOPOB.
OOmecTBeHHBIN 00pa3 xku3HU. [Ipennonaraercs, 4To B pe3yabTaTe TPYyI0BOU
JeSITeIbHOCTH YEJIOBEK IepelIes K o0uecTBeHHOMY 00pasy ku3HH. JKusHb B 00-
muHe o0OecredrBaja COBMECTHYIO 3alIUTy OT BParoB W CO3/1aBaja yCIOBHUS IS
oOJierueHus OXOThI Ha KMBOTHBIX. JI1011, HCTIONIB3YS OTOHB, JOOBITHIH MTPH JECHBIX
MOKapax, BOSHUKAIOIINX IOCIE M3BEP)KEHUS BYJIKAHOB, HAYAJIXA MUTAThCS IPUTO-
TOBJICHHOW Ha HEM MHIIeH. YToTpeOieHne MUy, MPUTrOTOBJICHHON Ha OTHE, MPH-
BEJO K TOMY, YTO MOIIHBIE >KE€BATEIbHBIE MBIIIIEI 00€3bsSHOMOTO0OHBIX MPEIKOB
YeJI0BEKa, NPUKPEIJICHHBIE K TEMEHHOMY TPeOHIO, MTOTEPSUTH CBOE OHOIOTHYECKOE
3HAa4YEHHE, U KEBATEIBHBIN ammapar cTai jerde. [lepexox oT pacTUTEIbHON MU K
CMEIIaHHOW MPUBEN K YKOPOUCHHIO KUIIIEYHUKA.

-‘*‘%{.G * B Vinaun B 1843 roay y

ﬁ. HHTEe- BXO[a B JIOrOBO BOJIKOB o

" PeCHO..  Gin HaipgeH pebeHok. Ero o Y
Tak 1 He CMOINN Hay4nTb [ ;;

€CTb 1 FOBOPUTb MO-4ero-
Beyeckn. OH NOCTOAHHO
cTpemuncs ybexaTb oT
nogew, 4To emy 1
yaanock B 1851 roay.
McyesHyB B [XKYHITsIX, OH
6onbluUe He BO3BpaLLarncs.

Bo3nukHoBenue peun. O01IecTBEHHBIN 00pa3 )KU3HU BBI3BIBAI HEOOXO0IUMOCTD
COBMECTHOM JIEATEIbHOCTH WICHOB OOIIMHBI, OOMEHa 3BYKOBBIMH cUrHajaMu. U B
UTOTe BO3HHUKJA pedb. [locTeneHHoe COBEPIIEHCTBOBAHUE MIPOLIECCOB TPYAA CIO-
COOCTBOBAJIO TIOSIBJICHUIO WICHOPA3/EIILHON PeUr U pa3BUTHIO OPraHoB 4yBCTB. B
pe3yIbTaTe YEIOBEK Hadal BOCIPUHUMATh CUTHAIIBI OKPY KAIOIIEr0 €ro MUpa Kak ¢
MTOMOIIIFIO OPTAHOB YyBCTB (MIEPBUYHAS CUTHAJbHAS CUCTEMA), TaK U MTOCPEACTBOM
peun (BTOpUYHas CUTHaJbHAs cucTeMa). BeiieicTBre BOSHUKHOBEHUS peyun Mpeod-
pa3oBaJINCh TOPTaHb U POTOBOH ammapar, MPEeBPaTUBILNCH B OPTaH peyH.

Bo3HukHoBeHUe MbIlLIeHUs. Peub crnocoOCTBOBala YCHJICHHOMY Pa3BUTHIO
CO3HAHUSI U BO3HUKHOBEHUIO MBIIIICHUS. B3aUMOCBS3b Tpyna, pedd U CO3HAHUSA
oOecrieunyia pa3sutre obmiecTBa. Eciu nepBas curHanbHas cucTeMa sSIBUIACh IpH-
YMHOM BO3HUKHOBEHHSI OOBEKTHBHOT'O MBILUICHUS, TO BTOpasi CHIHAJIbHAs CHCTEMa
TIpHBENIa K MOSIBIEHUIO a0CTPAaKTHOTO MBIIUIEHUA. briaronapst abcTpaKTHOMY MBIIII-
JICHUIO YeJIOBEK CIIOCO0EH pacCy AaTh O BEIlax, HE CYIIECTBYIOIINX B PEaIbHOCTH.
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NMPUMEHEHMUE U NPOBEPKA MOJIYYEHHbIX 3 .
1. Pa3genurte pakTophbI 3BOIIONUM YeJIOBeKa HA OHOJIOTHYECKHE U COIMAJIbLHbIC:

1) OOmecTBeHHbIH 00pa3 )KU3HU
2) MyrTamus

3) Peun

4) Eop],6a 3a CyLIECTBOBaHHE @DaKkTOPLI YBOJIONUH Y€JI0BEKA
5) MWzonsuuu
6) Tpya

7) HacnencTBeHHas H3MEHUMBOCTD ' |
8) Coznanme

9) MpeinuieHne

10) EcrectBenHsbIi 0TOOD

2. Pas0eiiTe npeaJioKeHHbIe ONPe/eICHUSI U OHATHS NMONAPHO MO NMPUHIHILY

U 00bSICHUTE CBOIi BHIOOP:

MPSAMOXO0XKICHNE YKOPOUYECHHE KHIIEYHHUKA S-06pa3Hblif H3rHO MO3BOHOYHUKA

| 00IIeCTBEHHBINH 00pa3 KU3HH l peub obJierdeHue KeBaTeIbHOTO armapara

| TpyaoBas ACATECIIbHOCTb | | nepexon ot paCTHTeHLHOﬁ TIUIIY K CMEIIaHHON |

| Pa3sBUTHUE OPraHoOB YYBCTB | CJIOKHBIC TPOLECCHI ACATCIIBHOCTU

| yTOTpeOIeH e MHUIIH, TIPUTOTOBICHHON Ha OTHE | | pa3BHUTHE CO3HAHUS |

2. BeiOepuTe BepHbIil BADHAHT OTBETA:

e Mopdodusnonornyeckue N3MEHEHHs1, BOSHUKIINE [0 BIUSHUEM TPy.a,
HAa3bIBAIOTCSA AHMPONOMOPPO3AMU/MYMAYUAMU,

e [IpuynHamMy BOSHUKHOBEHHUS WICHOPA3EIbHON Peun SIBISIFOTCS HACIe0CMBEeHHAA
UBMEHYUBOCTIb U eCIeCEeH bl ombop/ 0dwecmaeHnblll xapakmep mpyoa u
6bICOKULL YPOBEHb PA3GUMUSL MO324,

e CouuajubHble 0OCOOCHHOCTH YEIIOBEKA CnOCOOHbI/He CnOCOOHb TIepeaBaThCsl OT MPEea-
KOB K IIOTOMCTBY;

e VYnorpebieHue MUY, IPUTOTOBICHHOM Ha OTHE, IIPUBEJIO K YKPENnIeHuio/ocaadieHuio
TEMEHHOTO IpeOHsI;

e briaronapst abCTpakTHOMY MBILIJICHHUIO YEJIOBEK CIIOCOOCH pacCykIaTh O
PpeanvHbiX/HepeanbHblX BEllax;

o [lepsas/smopas CUTHAIbHAS CUCTEMA SBUJIACH IPUYMHON BO3SHUKHOBEHUS
00BEKTUBHOT'O MBIIIIICHHS.
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HUcnonw3ys UaTepHeT-pecypcesl, codepute HHPOPMAIHIO M MOJTrOTOBBTE JJOKIIA]]
Ha TeMy “IlonoxuTensHOE U OTPULIATENFHOE BIMSHUE YeJIOBEKA Ha MOMYISALUU
JKUBBIX OPraHU3MOB” .

2. Hcnonb3yst COOTBETCTBYIOIMINE NCTOUHUKH HH(OopManuu n MIHTepHeT-pecypcbl,
MIOJITOTOBBTE AIEKTPOHHYIO NPE3eHTANNIO Ha TeMy “VIcTopuueckoe pa3BuTHE
SBOJIOIMOHHBIX UICH B aHTUIHOM MHupe U B CpeHeBEKOBLE 110 TUIAHY:

Nwmst yuenoro.

Ilepuobl Ku3HU.

Crpana.

e HayuHble naeu.

3. Hcnonw3ys UuTepHeT-pecypcebl, HanuimuTe pedepar Ha Temy “CoBpeMeHHbIE
Hay4HBIE TEOPHUH O MPOUCXOXKCHUH KU3HU Ha 3eMiIe 1 MHOr000pa3iH KUBBIX
opranu3MoB”’. OpraHusyiite ge0athl M0 TOU TeMe.

L] o6oswanwuesaganus

1.

2.

OTMeTbTe NpPaBUIbHBIN BAPHAHT OTBETA:

1) Kpwurepuii, B OCHOBE KOTOPOT'O JISKUT CXOJICTBO MPOLIECCOB KU3HEACATEIBHOCTH Y
oco0eil BU1a, Ha3bIBAIOT (PU3UOI0SULECKUM/MOPPOTOSULECKUM.

2) COBOKYIHOCTb BHEITHHUX ITPU3HAKOB OCOOCH OTHOCAT K 2eocpaghuieckomy /mop-
@onozuneckomy KpUTEPUIO BUJIA.

3) Bupabl-ABOMHNKHN CXOAHBI IO CTPOEHHIO, TIO3TOMY UX MOKHO OHPEICINTH TOIBKO 10
2eHemUUeCKOMY/PuU3u0I02u4ecKkoMy KPUTEPHIO.

4) OO6xacTs pacIpOCTpaHEHHSI CEBEPHOTO OJICHSI OTHOCST K 9K0.102UdecKoMy/2eoepadu-
yecKoMy KPUTEPHUIO BUA.

5) CrnocoOHOCTh pacTCHHUI CKPEIIUBATHCS U 1aBaTh IIOA0BUTOE TIOTOMCTBO — 3TO
OCHOBHOM MPHU3HAK pooda/suoa.

Hcnonb3ys KilloueBbie CJI0BA, 3aBePIINTE MPe/II0KEeHUsI:
a) OTnmenbHBIC TPYIBI 0co0CH OJHOTO BUAA, OTHOCUTEIHHO H30JHPOBAaHHBIC NPYT OT
JIpyTa, Ha3bIBAIOT ...
B) YV KaXKIOH MOMyJISANN HMEeTCs criennuaecKuid Habop reHOTHUIIOB — ...
¢) [IpuunHoit HeCMEIMBaAHUSI TIOMYJISIIN SBJISETCS HATMYME MKy HUIMHU Pa3IUuHbIX ...
d) Iomynsmws 3aHUMAaeT OMPEeIICHHYI0 YacTh ... BUA.
e) ... 00pa3yIoT reHeTHIecKoe pa3Hoo0pas3e BHYTPH MOITYIISIIHIH.
KiaroueBbie clioBa: 2eHOPOHO, U301AYUA, RONYAAUUA, MYMAUUA, ADedl

Brbi0epuTte BepHble BbIpAKeHU:

1) OcuoBHoll equnuIieii B kinaccudukanuu K.JIuHHEs cuuTancs BUI Kak
JJIEMEHTAPHAS CIMHUIIA KUBOW MPUPOJIBL.

2) K.JIuHHEW cunTal, 9TO BUABI B IPUPOJC CO3IaHbI 00KECTBCHHOM CHIION 1
SIBIISTFOTCS] HEU3MCHHBIMH. .

3) TIlo Y./lapBuny, ocoOu, MpHCIIOCOOUBINHECS K Cpeie, BBDKUBAIOT, OCTABIISSA TIOCIE
ce0s TOTOMCTBO, TO €CTh MIPOMCXOJUT ECTECTBEHHEIN 0TOOP.

4) K.JIunHei B cBoelt paboTe BEIIBUHYJ THIIOTE3y 00 M3MEHUYMBOCTH BHIOB.
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5) Ilo muenuto XK.b.JJamapka, OCHOBHOI1 JBIIKYIIIEH CHIION TPpafalliy SBISETCS
3apaHee 3aJI0’)KeHHOE BHYTPEHHEE CTPEMIICHHE OPTaHN3MOB K COBEPILICHCTBY.

6) HacnencrBeHHass U3MEHYNBOCTh 00ECIIEUMBACT MPUCIIOCOOIEHHOCTD KHBBIX CY-
IIECTB K PA3INYHBIM YCIOBUSIM OOUTAHHMS.

4. Tlepeuyeprure CXEMy B TETPaJIb U 3aBEPIIUTE €e:

2 1...
* 2.
Bopnoa 3a O 1. BrITecHeHHE YepHO KPBICHI CEPOil KPBICOH B
CYIIeCTBO- ? MOCEJICHUSIX YeNIOBEKa.
BaHHe — 2. ...
I..
?
2.

5. Ompexnesaure npaBUIbHbIE BAPHAHTHI OTBETOB.
e [I00 030eiicmeuem KaKozo pakmopa 3601104uU y 0p2aHU3MO08 COXPAHAIOMCA
nonesnvie npusnaku?
A) MyTtannit
B) BuytpuBumnoBoii 60ps051
C) MexBu10Boit 60phObI
D) EcrecrBennoro ordopa

o Ilpucnocoénenue euoa K cpede o6umanus ecmy pe3yabmam:
A) 3a60TBI O IOTOMCTBE
B) Ynpaxxnenus opraHos
C) Otbopa ciryyaifHBIX HAacJIECTBCHHBIX N3MEHEHUN
D) Bricokoit yuciieHHOCTH 0c00eH MOy ISInit

o Jleiicmeue ecmecmeennoz0 omoopa npueooOum K:
A) MyTannoHHOW W3MEHINBOCTH
B) CoxpaHeHHIO MOJIE3HBIX [T YeJIOBEKA MIPU3HAKOB
C) Ciy4aifHOMY CKpEIIUBAHHIO
D) Bo3HUKHOBEHHIO HOBBIX BHJIOB

6. YcraHoBHTE COOTBETCTBHUE:

a) Pacumpenwne apeana

A. Teorpaduueckoe b) CrabuiabHOCTB apeana
BH1000pa3oBaHue ¢) Pasnmenenue apeana pa3aMIHBIME TPETPAIaMU
d) Muoroo6pa3ue U3MEHUYUBOCTH 0COOEH BHYTpH
B. Dxogornueckoe apeana
BH/1000pa3oBaHne ¢) MHoroo0pa3ue MeCTOOOUTaHUHN B MPEeiax

CTaOMIIBHOTO apeana
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BbICLLUAA HEPBHAA
OEATEJNIBHOCTb

m BbICLIJAFI HEPBHAA OEATENIbHOCTb. BE3YCJIOBHbIE

PE®IEKCDI
YernoBek poxaaeTcsl Ha CBET C MHOXECTBOM BPOXAEHHbIX - Kak BbI AymaeTe, B
pedrekcoB. K nprmepy, Mbl LLypMMcs OT CBeTa, MOBOpayu- yeM 3HauyeHue
BaeM ronoBy Ha 3ByK, OTAEPrMBaeM pyKy, 4OTparMBasch 40 & noao6HbLIX
ropsiyero NpeameTa, MOpraem npu nonagaHuy B rnas WMHo- pednekcos?

POAHOW YacTUYKM U npoyee. AT pedriekchbl NPUCYTCTBYIOT
Kak y MrnageHua, Tak 1 y B3pOCrnoro Yyernoseka.

Cpesrensocrs § R
1[a[e[n]alr]n]T]

[JaiiTe onpeaeneHns MoHATUAM, ykasaH- 2[H|E [ |P|O|H

HbIM B kpoccBopae. B BbigeneHHom npsi- 1

MOYrONbHUKe — UMsi (OPaHLy3CKOro yde- ___3AK|C|O|H

HOro, KOTOpbIN B 17 BEKe BBEN MOHATUE O 41K |g PlA

pecpnexce. siplele|n|e|k|c]

— Y10 Takoe pedrnekc? Kak oH ocyLiecT- EI P IE ILI, l E [J‘I T|O E P

BnsieTca?

Bobiciias HepBHas AeATeIbHOCTb. B OCHOBE TOBE/ICHNS YeOBEKa W BBICIIIHX
JKUBOTHBIX JIEXKUT BBICIIasi HEPBHAs JesTenbHOCTh. [1oa BeICcIIEi HEpBHOI esATeNb-
HOCTBIO TIOJpa3yMeBaeTcs NesATeNIbHOCTh HEPBHOM CHUCTEMBI, oOecredrBaronas
B3aMMO/ICHICTBHE HEPBHOW CHUCTEMBI OpraHM3Ma C BHEIIHEH Cpefoi. DTa JesiTelnb-
HOCTb SIBJISIETCS] COBOKYITHOCTBIO HEPBHBIX MPOIIECCOB, MPOUCXOAIINX IPU YIACTUU
BBICILIMX OT/AEJIOB HEPBHOM CUCTEMBI — KOPBI MO3Ta U IIOJIKOPKOBBIX sjiep. B Beicieit
HEPBHOH JIEATEIIEHOCTH BAXXHYIO POJIh UTPAIOT PE(ISKCHI.

Peduiexropuast Teopusi noegenus. 11.CeuenoB B cBoeM Tpyjae “Peduekco
TOJIOBHOTO MO3ra” OOBSCHSUI MOBEICHUE U IICUXUYECKYIO ICSTEIbHOCTD YeIOBEKa
peduiekTopHOil pabotoii HepBHOU cucteMbl. CormacHo W.CedeHOBY, peduieKkchl
TOJIOBHOTO MO3Ta MIMEIOT TPH 3BeHA: BO30YXK/ICHNE B OpraHax 4yBCTB MOJI BIUSHUEM
BHEIIIHUX BO3JICHCTBUM, BOZHUKHOBEHHE YYBCTB, IIPEJICTABICHUI U OLLYIICHUNA B
[EHTPAIBHON HEPBHOW CHUCTEME B pe3ysbTaTe BO30YKIEHHS M TOPMOXKEHUS U
TIOBE/IEHYECKHE PEaKIINH YeJIOBeKa B OTBET HA HUX.

Paborer 1.CeuenoBa Obutn npojioinkenbl M. I1aBmoBsIM, CO31aBIIUNM yUEHHUE O
0e3yCIIOBHBIX M YCIOBHBIX pedlieKcax.
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Be3ycaoBHblie peduexcol. [lepenatores no Ha-

CIIEJICTBY M COXPAHSIOTCS Ha TPOTSDKCHUH BCEH
KNU3HU 4YenoBeka. LIeHTprl 3THX pedrekcoB Haxo-
JSITCSL B CIMHHOM MO3T€, CTBOJIE MO3ra M sIpax,
COCTOSIIINX M3 CEPOT0 BEIIECTBA, PACTIOJIOKECHHBIX B
0eroM BelecTBe TooBHOTO Mo3ra. K 6e3ycioBHBIM pediiekcaM OTHOCATCS nutye-
6ble, 0OOpoHUmeNbHble, NOI08blE U OPUEHMUPOBOUHblE PE(DIEKCHL.

K numeBsiM peduiekcaM OTHOCSTCS BBIACIICHUE CIIIOHBI, KEIYJOYHOTO U KH-
IEYHOTO COKOB, JKEBAaHHE, ITIOTAHUE, COCATEIBHBIN pPedIIeKC Y HOBOPOXKICHHBIX
apyrue. K o0opoHHUTENBHBIM pediiekcaM OTHOCST TaKHe PeaKknuy, KaK YHXaHHe,
Kallleslb, pBOTa, Mopranue u T.1n. Ocoboe 3HaueHHe UMEIOT 00OPOHUTENbHBIE ped-
JIEKCHI HAa CBETOBBIC M 3BYKOBBIE Pa3IPasKUTEIN.

B ocHOBe mporeccoB pa3MHOKEHUS JIeKaT MOJIOBBIE Pe(IeKCH. 3a CYeT OpUCH-
THPOBOYHBIX Pe(IICKCOB YeJIOBEK I0BOPAUNBAET I'OJIOBY B CTOPOHY pa3/ipaxkuTeleH,
LIypUTCs, BHUMATEIbHO paccMaTpuBaeT mpeamet. besycnoBHeie peduiekcsl odectie-
YHMBAIOT MOCTOSHCTBO BHYTPEHHEH Cpebl OpraHn3Ma.

bonee cioxxHble OPMBI TOBEICHUECKUX PE(ICKCOB HA3BIBAIOT UHCMUHKINAMU.
B HenpeprIBHO MEHSIOLIMXCSI yCIOBUSX CPe/Ibl Hapsay ¢ 0€3yCIOBHBIMHU Y KayKI0TO
OopraHm3Ma ecTb peIeKchl, OCHOBaHHBIC Ha JIMTHOM OIIBITE. DTH pedIeKchl Ha3bl-
BAIOTCS YC/I0GHbIMU.

MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWIA .

1. 3anmosHuTe Ta6aMIy “OcobeHHOCcTH 0e3yCJTOBHBIX pediekcoB”:

° yCNOBHbIN pediriekc
* 6e3ycnoBHbIN pedinekc

BesycoBHbIi peduieke Pazapaxurens OTBeTHAast peaKIus

[Tumesoi

OO0OpOHUTEIBHBIN

OpHEHTHPOBOYHBIH

2. BoiOepuTe BepHbIi BADHAHT OTBeTA:

* Yyenue 00 ycIIOBHBIX M 0€3yCIIOBHBIX pediiekcax 0buto co3nano H.11asnosvim/U.Ceue-
HOBbIM.

» OTBeTHAs PEAKIMA KOILIKU Ha 2POMKULL 36VK/N003b18ANUE XO3AUHOM SABIACTCS IPUMEPOM
Oe3ycnoBHOTO pediekca.

¢ LleHTpbl Oe3yCIOBHBIX PE(IICKCOB, B OTIHYHE OT YCIOBHBIX, JICKAT 6 KOpe OONbULUX
ROMYUAPUL/NPOO0A208AMOM MO32€ YETIOBEKA.

* be3ycnoBHbIE peQIIEKCH YSIIOBEKA 00pA3yIOMcsa 8 nepuod UHOUBUOYATbHO20 pA38Uumus/
3AKIA0BIBAIOMCS C POHCOCHUS.

* OOOPOHUTEIBbHBIN pedieKe — YUXaHUE nepedaemcsi/ne nepedaemcs TOTOMCTBY.

* Peakiysa denmoBeka Ha 3eJEHBIA CBET CBETO(OpA SABIACTCS 0€3YCI08HbIM/YCIO8HBIM
pedaexcom.

* Brigenenue xeay109HOTO COKa B OTBET Ha Pa3ApakeHHE MHUIIEH BKyCOBBIX PELENTOPOB
BO PTY SIBJISICTCS YCI0GHBIM/DE3VCA06HbIM PEPIICKCOM.
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— OTyero, no-sawemy,
3TO NpoucxoauT?

m YCJ'IOBHbIE PE®JIEKCbl. TOPMOXEHUE PE®JIEKCOB

B TeuyeHve y4ebHOro roga Bbl YyTpOM BCTaeTe no byaunb-
HWUKY B OAHO U TO )K€ BPEMSI — AN TOro, YToObl MOTU B LLKO- @
ny. Ho netom, Korga Bam He Hy>KHO paHO BCTaBaTb, Bbl BCE
paBHO KakoW-TO nepuog OyaeTe mpockinatbCsi B 3TO XKe
BpeMsi, HO yxxe 6e3 3BoHKa OyaunbHUKa.

fNeaTenbHOCTb .

OnpepneneHuve ycnoBHbIX U 6€3yCrNOBHbIX pednekcos.
MepeHecuTe Tabnuuy B TeTpaab. PasamecTute npeanoxeHHble yTBEPXKAEHUSA B COOT-
BETCTBYHOLUMX CTPOKaxX Tabnuubl.

-]

BesycnosHble pednekchbl YcnoBHble pednekchbl

1. BpoxaeHHble.
2. MoryT U3MeHsSITbCA U UcHe3aTb Ha NMPOTSXKEHWM XKN3HU YerloBekKa.

3. AganTupyeT opraHu3M K CTaburbHbIM YCIoBUSIM cpeabl.

4. PechnekTopHas oyra NpoxoamT Yepes CrMHHOM MO3T U1 CTBOJ Mo3ra.
5. He nameHs10TCA 1 He McYe3atoT Ha NPOTSHKEHNN BCEW KMU3HN YenoBeka.
6. OOMHaKoBbI NSl BCEX XKMBbIX CyLLECTB, OTHOCSILLIMXCSI K OQHOMY BUAY.
7. ihamBuayanbHbl AnNs KaXaoro opraHmamMa.

8. Obpa3sytoTcs Ha NPOTSHKEHUM BCEMN XU3HW.

9. ApanTupyeT opraH1aM K U3MEHSIHOLLMMCS YCIIOBUSIM CPELbI.

10. OTgeprvBaHve pyku OT ropsyero YamHuka.

11. Peakums yenoBeka Ha COGCTBEHHOE MMSI.

12. CocaHue rpyam HOBOPOXAEHHbIM.

13. Peakums wectumecsayHoro pebeHka Ha ByTbINOYKy C MOTOKOM.

— Kak, no-Balue-
My, oGpasytoTca
yCIoBHble ped-
nekcol?

— MNoyemy oHM
HasblBaloTCA
“ycnoBHbIMK™?

YcaoBHble peduiekcsl. OHY HE MTepelatoTcs o HaceacTBy. s oOpa3zoBaHus
3THX peIeKCOB TPeOYIOTCS OIpe/IeICHHbBIE YCIOBHS, TO €CTh Oe3pa3IuYHbIN pa3-
TPaKATEITh TOJKEH MOIKPETIISTHECS 0€3YCIOBHBIM pasznpakurenieM. LIeHTpsI yciaoB-
HBIX pe(JICKCOB HAXOSATCS B KOPE T'OJOBHOTO Mosra. s u3ydeHus 3tux ped-
JISKCOB MTPOBOJIMIINCH SKCIIEPUMEHTHI Ha coOakax. [Ipu kopmiiennn codaku (muia —
0e3yCIIOBHBIN pa3/IpakUTEIb) y Hee peIeKTOpHO BhIAenseTcs cirona. [is cosna-
HUSl YCIIOBHOTO pediieKkca JIaMIIOUKa BKJIFOYAIach 3a MOJIMUHYTHI J0 KOPMIICHUS.
Ecim mepen Hell BrimtouaeTcs JiaMrouka (Oe3pa3IndHbIi pa3IpakuTelb), CIFOHO-
oTnencHus He HabmomaeTcs. [locite Toro, Kak mporecc MOBTOPSIETCS HECKOIBKO pas,
JlaMTia TIPEBPAIaeTCs B YCIOBHBIN pa3ApaKUTENb, M Y COOAKA B OTBET Ha BKIIIO-
YEHHUE JJAMIIOUKH BBIACISICTCS ClltoHA. [ [prunHO# CIIOHOOTICICHUSI B CBSI3H C BKIIIO-
YeHUEM JIAMIIOUKH SIBISICTCSI 00Opa3oBaHUE TaK Ha3bIBaGMOH ‘‘épemennoil ceszu’
MEXIY 3pUTEIHHBIM U MUIICBBIM IICHTPAMHU B KOPE TOJIOBHOTO MO3Ta.

YcnoBabie peduiekchbl GOPMUPYIOTCS MPU 00YUECHUH U aIAlITUPYIOT YEJIOBEKA K
W3MEHSIONIUMCS YCIIOBUSM Cpefibl. Ha MpoTshKeHUH )KU3HU Y YelloBeKa 00pa3yeTcs
MHOJKECTBO CIIOKHBIX YCIIOBHBIX peiiekcoB. B pesymbraTe 3TOro 4eloBeK OCBa-
MBaeT HOBBIC ABUTATEIbHBIC HABBHIKU U PUOOpe-

TaeT HOBbIe (OPMBI TIOBEJCHUs. Takue IBHUTra-
TEeTbHBIC PEQIICKCHI HA3BIBAIOT HPUSLIYKAMLUL, * 6e3yCNOBHOE TOPMOXEHMNE
WA A8MOMAMUYECKUM NOBEOCHUEM. ° yCnoeHoe Topmoxernue
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Taxkum 00pa3om, Hallle TIOBEJCHUE PETYIIUPYETCSl BHYTPEHHUMH MTOTPEOHOCTSIMH,
KOHKPETHBIMH BHEIIHUMH YCJIOBUSIMH, O€3yCIIOBHBIMU U YCJIOBHBIMHU pedIieKcaMH.

* Be3ycnoBHbIN pednekc
crnoHooTAeNeHns

1. PeuenTopsbl si3bika.

2. LleHTp critoHoOTAENEHUS.

3. CnoHHas xeneasa.

4. MnweBon LeHTp Kopbl
onbluMx nNonyLapuii Mo3ra.

* Be3ycnoBHbIN
OPUEHTUPOBOYHbIN
pednekc

5. 3puTenbHbIV LIEHTP B KOpe
OOonbLUMX NOMyLLIAPUIA,
BOCMPUHUMAIOLLNIA CBET.

* dopMupoBaHMe YCITIOBHOIO
pednekca cnroHooTAeNeHUs
Ha BKITHOYEHMe JTaMMNOoYKMU

. PeuenTopbl A3bIka.

. LleHTp cntoHooTaeneHus.

. CntoHHas xxenesa.

. MneBon ueHTp Kopbl
onblUMX NonyLapuii Mo3ra.

. 3pUTEnbHbIN LIEHTP B KOpe
6onbLUMX NonyLwapui,
BOCMPUHUMAIOLL NI CBET.

* BO3HUKHOBEHME YCITIOBHOIO
pednekca

AWON -

¢

2. LleHTp critoHoOTAENEHUS

3. CrnitoHHag xenesa.

4. MNnwieBo LeHTp kopbl 60rb-
LWMX nonyLiapui Moara.

5. 3putenbHbIvi LEHTP B KOpe
GonbLUMX NonyLiapui,
BOCMPUHUMAIOLLNI CBET.

6. O6pasoBaHue BpeMeHHOW
CBSA3U MeXAY 3pUTENbHbBIM 1
NULLEBBIM LEHTPaMMU.

Topmoxenue pediiexcoB. 11 6e3yciioBHbIE, H YCIOBHBIE PeIIEKCHl MOTYT TOP-
MO3UTHCA TIPU BO3JIEUCTBUU HE3HAKOMBIX pazapaxkuteneil. [lo BiusgHrEM HOBOTO
CHJIHOTO pa3pa’kuTeslsl BO3HUKAET OPUEHTHUPOBOYHBIN peduiekc. B 310 Bpewms
oTIpesieTIsieTCs ToJb3a MM Bpel TOro paszmpaxkutens. [lo KoHIa Bcero mepuoia
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JEHCTBUS pa3ipakuTeld JeATeNbHOCTh Mpekpamaercs. K npumepy, npu BKIIO-
YEHUH JIAMIIOUKH Y COOaKH MPOUCXOANT CItoHOooTAeaeHre. Ho eciu B 3TOT MOMEHT
OHA YCIBIIIAT TPOMKHUI 3BOHOK, TO CIIOHOOT/AETICHHE Yy Hee MPEeKpPaTHTCS H3-3a
BO3HHKHOBEHHSI OPHEHTHPOBOYHOIO peduiekca. Takoe TOPMOKEHHE Ha3bIBACTCS
BHEWHUM, WU 0€3)CTI08HIM MOPMOACEHUEM.

[Ipu oTCYyTCTBUM MOAKPEIUICHHS YCIOBHOTO Pa3[paskUTeNs 0e3yclIOBHBIM oOpa-
30BaBILIMICS yCIOBHBIH peduieKc MOCTENEHHO 0cIabeBaeT U yracaeT. JTO Ha3bIBAIOT
BHYMPEHHUM, WU YCI08HLIM mopmodicenuem. K mpumepy, eciiu, BKIIoYas JaMIty, He
JlaBaTh HECKOJIBKO pa3 MHIILy co0aKe, TO y Hee IepecTaHeT HaOI01aThCsl CIIFOHOOTAC-
JIeHVe TIPU BKJTIOUSHHH JIaMITBL. JlamIia cHOBa TipeBpaTUTCs B O€3pa3nuyHbIA pa3apa-
JKHUTEINb. [I[pHYrHON TOTO SBISIETCS “O0PBIB™ 8peMeHHOlU c6513u MEXKY MUILECBBIM
3pUTENIBHBIM LIEHTpaMu Kopbl. Ho B TakoM cityuyae ycloBHBIN peduiekc He ucyesaeT
MOJTHOCTHI0. Eciu aKcriepruMeHT BO30OHOBUTH, pedhiiekc BHOBb BOCCTAHOBHTCSI.

Taxum 00pa3zom, 3a cdeT 00pa3oBaHUs YCIOBHBIX PEQIECKCOB U UX TOPMOKEHHS
OpraHu3M MPHUCIOCAOIMBACTCS K MOCTOSHHO U3MEHSIOLIMMCS YCIIOBHSM CPEJIBL.

MPUMEHEHME 1 NPOBEPKA MNOJIYYEHHbIX 3HAHWUW

1. YcTaHoBHUTE COOTBETCTBHE.

| Oo6pazei: D-1-b |

A. Brmrouenue nammnou- | 1. besycnosnslit a) DTO sABIISETCS cOYeTaHNEM 0e3pa3IMIHOr0
KU JI0 OIBITOB 0e3 pa3apaxxuTeinb pazapaskuTens ¢ 6e3yCIOBHBIM.
KOPMJICHHUS. 2. be3paznuuHblit b) Be3 aTux pasapaxuTeneil ycIoBHBIN CIIOHO-

B. IInma B nonocTu pra. pa3apakuTenb OT/ICNUTENBHBIN pediekc He oOpasyeTcs.

C. Brumouenue nmammoy- | 3. besycnoBHBII ¢) Pazapaxkurens, BO30yKAAIOMUIT 3pUTEITb-
KU HE3a/I0/IT0 10 pedaexc HYIO 30HY KOPBI.

KOpMJICHUSL. 4. YcnoBHBIH d) Paznpaxurens, B30y KIaroNHii BKyCOBYIO

D. Brigenenne CitoHbI pedexc 30HY KOpBI.

Ha IUIIy BO PTY. e) [1pu aToM ycnoBun 00pasyercs BpeMeHHast

E. Boizenenue citoHbl CBSI3b MEXKJy 3pUTEJILHON U BKYCOBOH 30-
Ha CBET JJAMIIOYKH. HaMH KOpBI.

2. OTBeTbTe Ha Bonpockl. OfocHYiiTe CBOM OTBETHI:

A. JlBa mpusATens UMM IO JIOPOre M O0CyKJanmn IpOCMOTpPeHHBIH ¢uiubM. Bapyr
HEOXKUAAHHO ISl HUX COBCEM OJIM3KO 3a CIIMHOM Mporyzes curHaia mMammabl. He
pa3yMbIBasi 1 HE OTJISABIBAsACH Ha3aJl, MAJIbUNKH OTOEKAIN B CTOPOHY OT JOPOTH.
Kaxkoii pedekc cpaboTai — ycI0BHBIN HIH 0€3yCIOBHBII?

B. Houb. B xomnHare TemMHO. Bbl npocHynMch W peluwiv y3HaTh, KOTOpbIM yac. Bbl
6e301nO0YHO OMPEAEITMIN MECTOHAX0XK/ICHNE BBIKIIIOYATENS M 3aKIJIN CBET. Bame
JIBIDKEHUE B CTOPOHY BBIKIIFOUATEIISI — 3TO YCIIOBHBIH WM O€3yCIIOBHBIN peduiekc?

C. Ouenp yacTo MaJIeHBKHE JICTH, YBUICB YeJIOBEKa B OEJIOM XayaTe, HAauMHAIOT IUIa-
katb. [ToueMy 3T0 mpoucxoanuT?

D. Jlroau, Hekoria ieyuBIIUe 3yObl U MIEPEHECHINE 00JIb, BOW/IS B CTOMATOJIOTHUCCKUI
KaOMHEeT, 4acTo OJICJHEIOT, Y HUX IOSBIISIETCS IPOXKaHUE PYK, OOMIIBHO BBIACISIETCS
not. Kak 310 00bsCcHUTE?

E. HMHorma cnopTcMmeH, CTOSIUM Ha CTapTe, “HE BBIAEPIKUBAECT M CPBIBAETCS C MECTa
JIO TOTO, KaK OBIJI IaH CUTHAJ 1S cTapTa. Kakoil BU yCIIOBHOTO TOPMOYKEHUS 0CIIa0-
JICH y TaKOTO CIIOpTCMEeHa?
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m PACCYD,O‘-IHAFI AEATEJNIbHOCTb. PEYb. MbILWJIEHUE

Bce Mbl xvBeM B KonnektuBe. OTO Bbi3biBAET - Yro Takoe peub?
HeobX0ANUMOCTb MOCTOSIHHOFO OBLLEHMS, U Mbl - Kakue dhyHKLMM OHa
Jenaem 370 C MOMOLLbIO PEYMN. & BbINOSNHSIeT?

NeAaTenbHOCTb .

Xop pa6oTbl:
1. B TeuyeHve ogHOM MUHYTHI 3anuckiBanTe Nobble CroBa, NpUXoasiLMe Bam B rofoBy,
He nepeyncnsas npeameTbl, HAXOAALWMECS B NOMe BaLLero 3peHus.
2. [loacuymTanTe KONMYECTBO 3anMcaHHbIX CrOB.
— [ns 300pOBOro akTMBHOMO YENoBEKa, XOPOLLO 3HAKLLENO AaHHbIN A3bIK, CPeaHSIs
OnvHa uenoykn coctaensiet 19-21 cnoso.
— CHwxeHHble nokasaTenu (okorno 10 cnoB B MUHYTY) roBopAT 06 ycTanocTtu,
NIOXOM 3HaHWM 93blka, 3aMeANeHHOM TEMMNE MbILLIIEHUS.
— MMoBbiweHHbIe NokasaTtenu (35-40 cnoB B MUHYTY) CBUAETENBCTBYHOT
0 Ype3MepHON MOABMKHOCTU, BbICTPOTE peyn, yCKOPEHHOM TEMME MbILLUMEHNS.

— C uewm, no-sawluemy, CBA3aHbl BaLluun pesyanaTbl?

Paccynounas nesitesibHOCTD. VccnenoBanue BbICIIEH HEPBHOM AESATEIbHOCTH
MOKa3aJio, YTO BOBHUKHOBEHHE U TOPMOKEHHE YCIOBHBIX Pe(ICKCOB Y YeIOBEKa U
JKUBOTHBIX MPOUCXOJUT MO OOIIUM 3aKOHOMEpPHOCTSIM. HO HEKOTOpble cUTyaluu
HEBO3MOKHO OOBSCHHUTH HCKIIOYHUTEIBHO YCIOBHBIMH pediekcamu. Hampumep,
YCIIOBHBIM peduIeKCOM HEBO3MOXKHO Ha3BaTh TOT ClIyuail, Korja rojoaHas o0e3psiHa
MBITACTCSl JIOCTATh BHUCALIMKA Ha IMOTOJIKE OaHaH, BCTaBIIsL IMOJible 0aMOyKOBEIE
MAJIKK APYT B ApyTa.

— ———

(N

PaccynoyHas nenatenbHOCTb
ObesbsiHa NbiTaeTcs gocTaTtbh 6aHaH ¢
noTorsika, CoeauHUB ABe Nanku Apyr ¢
Opyrom.

CriocoOHOCTH JKUBOTHBIX YJIaBJIMBATh 3aKOHOMEPHOCTH, CBSI3BIBAIOIIHE TIPEIME-
THI U SBIICHUS], U TIPUMEHATh X B HOBBIX YCIIOBHSX HA3bIBAIOT pACCYOOUHOU Oes-
menbHOCmbio. Y POBEHb PACCyIOYHON AEATEIHHOCTH OPTraHN3Ma 3aBUCUT OT YPOBHS
pa3BUTHUSI €r0 HEPBHOW CUCTEMBbI. PaccyjouHas JesiTenbHOCTh — BhICHIAs (opma
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MPUCTIOCOOJICHHOCTH K OKpYJKarolei cpefe. 3a CUeT paccy04HON AESTENbHOCTH
OpTraHM3M He TOJIBKO TPUCTIOCA0IMBACTCS K MEHSIONIMUMCS YCIOBUAM CpeJlbl, HO U
Croco0eH MPEaBUACTD MPEICTOSAIINEe U3MEHEHNS U YUYUTHIBATh X B CBOEM IOBE/Ie-
HUUH.

Peun. J)KrBOTHBIE BOCIPHHUMAIOT MPEIMETHI U SBJICHUS OKPYKArOIEH CpeJibl
TIPH TTOMOIIIH 3PUTEIBHOTO, CIIYXOBOTO, BKYCOBBIX U OOOHSATENBHBIX aHAIN3aTOPOB,
TO €CTh TIOCPEICTBOM MEPBOI CUTHAJIHOM CUCTEMBI.

Ho B oTsin4me oT )KMBOTHBIX JIFOJU IS 3TOM 1€ UCHOJIB3YIOT U BTOPYIO CHT-
HAJIBHYIO CHCTEMY — pedb. Kax10e CI0BO SIBIISIETCS 3ByKOBBIM CHTHAIIOM JUTSI OTIpe-
JIeTICHUsI IPEJIMETOB U SIBJICHUN OKpY>Katolen cpejipl. Bee, 4To yenoBeK BOCIPUHHU-
MaeT ¢ MOMOIIIbIO OPTaHOB YYBCTB, OH MOXET BBIPA3UTh CIOBAaMHU.

Peun sBnsieTcst BpOXKACHHOM CrIOCOOHOCTHIO YenoBeka. Ho ecim yenoBeka ¢ paH-
HUX JIET W30JIMPOBATH OT OOIIECTBa, TO OH HEe OyAeT yMEeTh TOBOPHUTH. PeOeHok
YUHUTCS TOBOPHUTH 70 5-6 seT. Ecim oH He oBiajeeT peubio J0 3TOro Bo3pacTta, TO
Oyzer oTcTaBaTh B YMCTBEHHOM pa3BuUTHH. Ha Kakom s3bIke OyneT roBOpUTH TOT
WM WHOW peOeHOK, 3aBUCUT OT TOTO, Ha KAKOM SI3BIKE TOBOPST OKPYIKAIOIINE €TO
nroau. OYHKIIUKM peud CBsA3aHbl CO MHOTUMH yYacTKaMH Mo3ra dejoBeka. B ¢dop-
MHUPOBAaHUHM YCTHOH peyM y4yacTBYET JIOOHAs JIOJsl JIEBOTO MOJdymIapus, a B Gop-
MHUPOBaHUM MICEMEHHOW PEeYH — BUCOUHASI U TEMEHHAS JOJIH.

VYcTHas M MHUCHMEHHAs pevb JaeT BO3MOXKHOCTH YEJIOBEKY JENUThCs HH(Op-
Malei ¢ OKpy>KaloluMH, TiepeaBaTh CBOM 3HAHMS ITOCIEAYIOLIIM ITOKOJIECHUSIM.

Mbpiunienue. Beiciias gopma paccyqO4YHOH IESTEIBHOCTH YeJOBEKa IMpPOSB-
JIIETCS B BUJE MbIULIEHUS.

MbicnuTenbHble onepauuun

AHanus CuHTe3 CpaBHeHve

AbcTparvposa- O606LeHne

HUe

Cnagxoe |
. KpacHoe -
- v
’ Kpyrnoe '
BkycHoe
MbicneHHoe pas- MbicneHHoe Conocrasnexue BbligeneHve og- MebicneHHoe
[eneHuve npea- obbeaunHeHne npeaveToB n AB- HUX NPU3HaKOB N obbegnHeHne
METOB U sABne- yacten n TNleHNN, BbISB- OTBfeYeHne oT npegmeToB U
HUI Ha YacTu U CBOWCTB Mpea- JleHne cxoAcTBa apyrux (ocyLe- SABMEHWUIA MO UX
cBouncTBa (dop- METOB U 5IB- 1 pasnuynm Mex-  ctensieTcst Ha CYLLECTBEHHbIM
Ma, LBET, TNEeHu B eauHoe ay HaMn OCHOBE aHanu- npusHakam (“aTo
BKYC...) uenoe 3a) DpyKTbI”)

MpIuieHue — 3T0 COCOOHOCTh YEIIOBEKa C IMOMOIIBIO CIIOB U 00pa3oB Mpe/I-
CTaBJIATh U TIepeAaBaTh APYTUM JFO/ISIM CBOE OTHOIICHHE K TIPEMETaM U COOBITHAM
OKPYKaroIero Mupa.
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VCJ'IOBO OTAAJIACT MBIIJICHUE OT KOHKPCTHOU
JACUCTBUTEIIBHOCTH, B PE3YJIbTATE YETro p€yb 4Ye-

JIOBEKa IIPEBPAILACTCs B CPEICTBO AOCTPAKTHOIO
MBIIUICHNsT. AOCTpakTHOE MBIIUICHUE BO3HH-
KaeT IPH y4acTUH BTOPOH CUTHAIBHON CHCTEMBI.
C MOMOILBIO CJIOB JIFOJM CIIOCOOHBI OMMCaTh KakoH-IMOO0 mpolecce, AaTh Onpene-
JICHWs] CBOMM BIICYATICHUSIM U CO3JaTh 00pa3bl M3 a0CTPAKTHBIX MPEIICTABICHUH.
Hanpumep, ycnplmas ciioBO “IMMOH”. BBl Cpa3y NMPEACTABISETE, YTO OH JKEITHIH,
COYHBIN M KUCIBIA HA BKYyC. [Ipy 3TOM BEIIENsIeTCS CIIOHA U OOJIBIIIOE KOJMIECTBO
ciu3u. Takum 00pa3oM, y YeloBeKa C MOMOIIBIO CIOB MOXKET ChOpMHPOBATHCS
MIOJTHOE TIPEJICTABJIEHUE O MPEAMETax U SIBICHUSIX, HE CYIIECTBYIOIIMX B OKpYKa-
IOIIEH ero AeCTBUTENBHOCTH B JAHHBII MOMEHT.

Mpimnenue oObenuHseT B ce0e psiJi TaKuX OIepaluii, Kak aHaliu3, CHUHTE3,
a0cTparupoBanue, 0000IICHHE, CPABHECHUE C 3TAJOHOM, HMECIOIIUMCS B TIAMSITH, U

JIpyTHE.

MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWUIA .

1. BoiGepuTe BepHBIii BApHAHT OTBeTAa:

* B ¢popMupoBaHuy NMCEMEHHON peUy y4acTBYET 6UCOUHAA/3AMbIIOYHAS OIS

* Bropast curHanbHasi CHCTEMa CBOHCTBEHHA TOJIBKO JCUBOMHBIM/YEN06EKY.

* B hopMupoBanum yCTHON pedr MPUHIMAET yJacTue JIOOHAs JI0JIs 1e6020/npasozo TIoIy-
mapws.

* BrIsiBIIeHHE OTIIMUNTENBHBIX M CXOAHBIX YEPT MPEIMETOB ITPOMCXOANT B TIpoLiecce 0600-
wenus/ cpasHenus.

* AGCTpaKTHOE MBIIITICHHE IPOUCXOIUT IPH YUACTHH Nepeoll/6mopoli CATHAIBHOM CUCTe-
MBI.

* MbIc/ieHHOE 00BEIMHEHUE YacTel MIIN CBOICTB NPEIMETOB HAa3bIBACTCSI CUHIME30M/AHA-
JIU3OM.

* paccyAo4Hasi AesiTeNbHOCTb
° peyb

2. 3anoyHuTE TA0IMILY:

MeIcnuTeNnbHas onepanus Onucanue ITpumep
AHnanus
Cunre3
O0001enne
CpaBHeHue

3. KakuMm 00pa3oM cBsi3aHbI peyb W MbIlLIeHue?
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m 3MOLIMVI. NAMATb

Ha ypoke, cnywasi yuutersi, Bbl MbiTaeTech — NMoyemy 3anoMuHaeTcs He BCA
3arMOMHUTL TO, YTO OH OOBSCHSIET, U COXpaHUTb @ VIH(*)OpMaI.IMH?

370 B cBOEM NamsTn. Ha cnegywouiemM ypoke Bbl & — Kak LOONTo U CKOJNbKO VIHq)OpMaLWWI
BOCIMpOoM3BOAUTE TO, YTO 3arOMHUITA. Bbl MOXeTe yaepxaTb B namstm?

Omonun. YelloBeK MOCTOSHHO MPOSBIISIET CBOM YyBCTBA IO OTHOIICHHIO K OK-
Py XKarIeMy MAPY WM IpeAMeTaM. DTO Ha3bIBaeTcs omoyuamu (OT Jart. “emoveo” —
MOTpsicaro, BOJMHY0). Eciu He ObLI0 OBI AMOINI, YEIOBEK HE OINTyIai OBl IyBCTBA
pajiocTy, rpycTu. DMOIUKM OOBIYHO JICNIATCSI HA JIBE TPYIIIBL: TOJIOKUTEIbHBIC (BE-
Cellbe, PaJIoCTh, OJIAr0IJAPHOCTH) U OTPUIATENBHBIC (TPYCTh, [1e4ajlb, CKOPOb, 3JI0CTH,
CTpax, Mpe3peHne u T.1.) sMonuu. [Ipn 1rodoM 3MOIMOHATFHOM COCTOSHUH B Opra-
HU3ME MPOMCXOMT Psijl TAKUX M3MEHEHHI, KaK MOBBIIICHUE apTePUAILHOTO JIaBJIe-
HUS, y4YalleHUe Cep/IcOMeHNs; B UTOTe B KPOBU TOBBINIACTCS COJEpIKaHUE OUO-
JIOTMYECKH aKTHBHBIX BellecTB. Dusnonormyeckas poib peakiuii Ha BOSHUKHOBEHUE
OMOIIUH BEChMa 3HAYUTENFHA — B 3TOT MOMEHT OPTaHU3M MOOMIIN3YET CBOM CHIIEL.

Kaxnast sMorust COMpPOBOXIAETCS BBIPA3UTEIILHBIMU JIBUKCHUSMHU, KOTOPBIC
CHIKAIOT HANpPSHKCHHOCTh, BBI3BAHHYIO AMOIUEH. B pesynbrare BhIPa3UTEIbHBIX
JBIDKEHUH MEHSFOTCS TOH TOJIOCA, MHTOHAIIHSI, TIOXO0/IKA, TIOJIO’KEHUE TeJla YeJT0OBEKaA.
[To 3TMM TnpU3HAKAM MOXHO OIPEACIUTh, B KAKOM SMOIIMOHAIILHOM COCTOSHUU
HaxoauTcs yesnoBeK. C TOMOIIBIO BBIPA3UTEIbHBIX IBHKCHUN MOXKHO CO3/1aTh COOT-
BETCTBYIOIIIHE SMOIMU. DTO HATJISITHO MOYKHO YBHUIETh TIPY BXOXKICHHH apTHCTa B
o6pas. Co3maBast 0Opa3 mepcoHa)xa, aKTep caM IEepPEKUBACT UyBCTBA, M y HETO
BO3HUKAIOT COOTBETCTBYIOIINE AYMOIIMH.

fesaTenbHOCTb .

Wccneporanune navsaTtu (paboTa BeINOMHSIETCS B Napax).

Xopa paboTblI (BbINOMHSAT Mo o4epean oba yueHuka):

A) 1. 3anuwmTe Ha nucte Gymarn 10 NPOU3BOMBLHBLIX CIOB.
2. MokaxuTe crnoea ToBapuy B TeueHve 30 cekyHA, MompocuTe 3anoMHUTb, a 3aTeM

BOCIMPOU3BECTM UX.

3. MNpoaHanuanpynTe pesynbTarTol.

B) Mpocnywante 10 croB, NPOM3HECEHHBIX YYUTENEM, U Yepe3 NSATb CEeKyHA, 3anuLinTe UX.
[MpoaHanuaupyiite pesynbTaThbl.

(Ecnu yganocb BOCNpPOU3BECTU MeHEeEe 6 CroB — namsaTb cnabas, HyXHO TpeHupoBaTb; 6—9
CroB — xopoLuas namsTb; 10 CroB — BENMKONEnHbIV pesynbTar).

— Yem oTnnyaeTca NepBbIvi IKCNEpPUMEHT oT BToporo? OT Yero 3aBMCUT Ka4eCTBO BOCMNPO-

n3BoaMmMon nHdopmaummn?

WHorna st Toro, yToObl peOCHOK HE JIe1all KaKUX-JIMOO BBIPA3UTEIbHBIX IBU-
KSHHH, POJUTEIN CTApAIOTCs UCTIOIHATH €ro XKenanue. B ciermy-
IOIIMI pa3, Korja jkeyllaHue peOeHKa He BBINMOJIHAETCS, OH
CO3HATENIbHO YCHJIMBAET BBIPA3UTENIbHBIC ABHKEHUS, YTO B KO- amouun
HEYHOM MTOTE TPUBOANT K N30aI0BAHHOCTH. namsaTb
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B BO3HMKHOBEHHMH MOILIMI YYacTBYIOT OOJIBIIUE MOTYIIAPHs, TOOHAS U BUCOUHAS
JIOJIM KOPBI, & TAKXKE CPEIHUN MO3T. DMOLMH B OCHOBHOM YIPABJIAIOTCS JTOOHOM T0JIEH.

IMamaTk. [lamsams — 3TO KOMIUIEKC MPOIIECCOB, MPOTEKAIOIMINX B IIEHTPAIbHON
HEPBHOH cucTeMe 1 00eCIeYnBaIONINX HAKOTIEHUE, XpaHEHHE U BOCTIPOU3BEIEHHE
B HY>KHBI{ MOMEHT HHANBUAYAJILHOTO ONBITA. B hopMHupoBaHNM TaMsATH y4yacTByeT
Kopa rojioBHOro mo3ra. OHa He MMeeT ocoboro meHTpa. Ho mpu moBpexaeHuH
T0OHOM M BUCOUHOM J10JIeH MO3ra maMsITh IIPOIaIacT.

CormnacHo COBpEMEHHBIM NPEACTaBICHHUSIM OTAEIbI MO3T'a, CBA3aHHBIE C TAMSTBIO,
COCIMHEHBl MEXIy COOOH CHCTEMOM 3aMKHYTBIX Lerned. HepBHbIE HMMILYIIbCHI,
MIPOXOIAIINE Yepe3 CHCTEMY 3THX IIeTiei, CO3aloT M3MEHEHHUs B Mporieccax Omo-
CHHTE3a B PACIOJIOKEHHBIX 3/IeCh HEpBHBIX KJeTKax. B nrore cozmarorcs ocoOble
BEILIECTBA, COZIEPXKALINE ClIeAbl NaMaTH. UeM dalie UMITYJIbChl IPOXOIT Yepe3 3TH
HEHPOHBI, TeM OOJIBIIE CO3/IAeTCs ITHX BemecTB. [loaToMy /1st sTydiero coxpaneHus
MaTepHasa B HTaMATH OH MTOCTOSHHO JI0JIKEH OBTOPSITHCS.

Buabt namsitu. [IamMsTh COCTOUT U3 TaKKUX MPOLIECCOB, KaK Y3HABAHUE, 3aNOMU-
HaHue u gocnpoussedeHue. B 3aBUCUMOCTH OT MIPOAOJIKUTEIIEHOCTH THUX IPOLEC-
COB BBIICTISAIOT TPU THITA TTAMSTH.

Cencopnas, unu MOMEHMATbHASL NAMAMb MOXKET COXPAHSTH CIIE/bl BIUSHUS UH-
(bopmaruy, oCTynaroIel OT OPraHOB YyBCTB, B TCUEHUE HECKOJIBKUX CeKyH. Ecnn
MOCTYTAIOIIME CUTHAIIBI HE 3aTPAaruBalOT BBICIIME OT/IENBI MO3Ta, TO CIEJbI aMsATH
CTHPAIOTCS, M PELETITOPEl BOCTIPUHUMAIOT HOBBIE CUTHAJIBI.

Ecnu undopmanus, mocrynaromas oT pelenTopoB, sSBISETCS BaXKHOHW, TO OHA
TIEPEXOTUT B KPAMKOBPEMEHHYIO namams. B Hel XxpaHutcs nHPpoOpManus o TOM, O
YeM 4eJIOBEK yMaeT B IaHHBI MOMEHT. Ecin nHpopMalus He MocTynmuT OBTOPHO,
TO OHa coTpeTcst U3 namsTu. Jlumpe uHpopmanus, NOAKpeIIieMas TOBTOPEHUEM
WIN IpYyTMMH HAallOMHHAHUSIMM, TIEPEXOAUT B JOJITOBPEMEHHYIO IaMATh U 3arlo-
MUHAETCs Ha JITUTEIbHBINA CPOK — MECSIIBI, TOJIBI.

[lo xapakrtepy 3anmoMHHaHWs MH(POPMALMK CYIIECTBYET IBa BHAA MAMSTH: HPO-
U3607IbHASL N Henpou36oabHas. 11py HeIPON3BONBHOM MaMATH I 3aIlIOMHUHAHUS MH-
(opmar He TpHIIaraeTcsd HUKAKMX YCHIMA. DTOT BHJ mamsTé (opmupyercs 6e3
yudacTusi co3HaHus. OCHOBHas JI0JIs1 KM3HEHHOTO OIbITa YeJoBeka MpHoOpeTaeTcs 3a
cuer 1ol mamsiti. HenpousBosibHas maMsITh HanOoJiee BEIpaXKeHa Yy JICTeH.

[Ipr mpowW3BOJBHOM MaMSATH Ui 3allOMUHAHUS MH(OPMAIMK IPUBJIEKAETCS
co3HaHue. YenoBek CTaBHUT Tepell co00i Lelb sl 3aIOMUHaHNs HHpOopMaIHy.

[To xapaktepy 3amoMuHaeMOl MH(QOPMALMM MaMITh JEIUTCS Ha CIEAyIOIIUe
BUABL: 08U2AMeNbHAsl, 00PA3HASL, IMOYUOHANLHAS U CLOBECHAS.

Jleueamenvuas namams — 3TO 3aNIOMUHAHUE W TIOBTOPEHNE KaKUX-THOO IBIKE-
HUI Ha OCHOBE JIBUTATEJIbHBIX HaBBHIKOB. Hampumep, CHOPTUBHbIE U TaHIEBaJIbHbBIE
JBIDKEHHS, TIMCHMO.

Obpa3znas namams — 3TO 3aIIOMIHAHNE W OTMCAHUE JINII, TOJIOCOB, KAPTHH IPH-
poapl, 3amaxoB, My3bIkd. OOpa3zHas MaMsTh XOPOIIO pPa3BUTa y aKTEpPOB, MOITOB,
XYAOKHUKOB U mucaresneid. Opranbl 3peHus, ciiyxa, OOOHSHHS U BKyca JaroT BO3-
MOYKHOCTb 4€JIOBEKY 3alIOMUHATh ¥ ONMCHIBAThH OIPEAEICHHbIC 00pa3bl.
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Omoyuonanvnaa namame — 3TO 3aTIOMUHAHUE YYBCTB, MEPEKUTHIX UYEIOBEKOM.
bronornyeckn akTUBHBIE BEIIECTBa, 00pa30BaBIINeECS y YeJIOBEKa B AMOIIMOHAIb-
HOM COCTOSTHUH, JafOT BO3MOXKHOCTH JIyYII€ 3allOMHHUTH HH(POPMAITHI0. DMO-
UOHAJIbHAA MaMATb — 3TO MaMATh 1yYBCTB. ITo sToit MPpUYINHC CO6I)ITI/I$I, CBA3aHHbIC
C MOJIOXKUTEIbHBIMU WJIK OTPULIATEIBHBIMUA SMOIUSIMU, 3aIIOMUHAIOTCS JTyYIlIe.

Cnosecnas namsame — 3TO CIIOCOOHOCTH YeNIOBEKa 3allOMHHATH U BOCIIPOM3BO-
JUTH MIPOYUTAHHBIC, YCJIBINIAHHBIC, IPOTOBOPCHHBIC CJIOBA.

Tunbel mamsITH CBSI3aHBI MEXy c000i. B HEKOTOPBIX Cilydasx B 3allIOMUHAHHH
nH(pOpPMAITNH 33]IeHICTBOBAHBI HECKOIBKO BHJIOB MaMsATH. CyIIEeCTBYIOT BHIbI TTaMSi-
TH, CBSI3aHHBIC C aHATM3aTOPaAMHU.

B 25 ner mamste pazBuBaercs nyutie Bcero. [locie 50 et ona ocinadesaer. [1po-
(eccroHabHAs TAMATH COXPAHSIETCS W B TIOXKIIIOM Bo3pacTe. [laMsaTh BO3MOXKHO
YIIy4YIIUTh, YIIPAXKHSAS €€.

MPUMEHEHME W MPOBEPKA NOJIYYEHHBIX 3HAHWIA

1. 3aBepminTe cxembl.
Tunwr namsamu

[To xapax- [Mo npogomsn-| | [To xapakre-

TCpy 3AnoMH- J"%J:;]Eﬁ!imlw Py IanoMHHA-
PR CKi ks L
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2. OnumuTe ABe JIO0bIe IMOLMH YeJI0BEKA M0 IJIAHY: A) Ha3BaHHe SMOIUH; B) THIT sMoIHH
(monoxxutensHas WM orpunarensHas); C) mpUYMHA BOHUKHOBEHMs; D) M3MEHEHHS BO BHEIIHEM
obuike (BBIpayKeHUsI IJ1a3, JIMIA, JKecThl | T.1.); E) monbepure cxemarnyeckoe H300pakeHHEe SMOIMU
(pUCYHOK) M 3apHUCYyHTe ero B TeTpaju.
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3. loadepure penpoayKuMU NOPTPETOB M3BeCTHLIX JioAeil. CocTaBbTe YCTHOE ONU-
CaHHe YMOLMOHAIBHOTO COCTOSIHHUS H300PAKEHHBIX HA HUX JIIOJel.
4. Ipenno:xure 3ppekTUBHbIE METOABI TPEHHUPOBKH MAMSATH IIKOJbHHKA.
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YenoBek NpoBOAUT BO CHE TPeTb CBOEN M3HU. COH Heob- - Mouemy yenosek
XOOMM YeNioBeKy TOYHO TakK e, kak Boda unu nuwa. Ecnm " He MoXeT 06xo0-
YeroBeK He cnuUT Bonee Tpex CYTOK, Y HEro HapyLuatTCs = AnTbCs 6e3 cHa?

BHMMaHWe, NamMsiTb, NPUTYNASIOTCA 3MOLMK, NagaeT
paboTocnocoGHOCTL. B HEKOTOPbIX Cryyasix y Hero MoryT
BO3HUKATb Pa3fyHbIE ranmoLyHaLmm.

NeaATenbHOCTb .

MpoaHanuanpynte AaHHbIe Tabnuubl “MpoaomkMTeNnbLHOCTL CHa Y NoAen pasHoro
Bo3pacTta”

Bospact MpoaomKUTENBHOCTL CHA (4acoB B CyTKW)
HoBopoXaeHHbIV 21
6 mecsaueB — 1 rog 15
4 ropa 12
10 net 10
14 net 8-9
B3pocnble 7-8

— Kak mMeHsieTcs npofomknTenbHOCTb CHa y nofen ¢ Bo3pactoM? Kak aTo MOXHO 06b-
ACHUTBL?

CoH — 3T0 MUKINYEcKoe (PYHKIIMOHAIFHOE COCTOSTHIE YenoBeka. B 3To Bpems y
YesloBeKa OTCYTCTBYET IieJIeHallpaBlIeHHas AESITeIbHOCTh M aKTHUBHAs CBS3b C OK-
py>karomiei cpefoil. Bo BpeMsi cHa akTMBHOCTh MO3Ta HE CHHKAETCsl — OH BOCCTa-
HaBJINBAET CBOIO ACATECIBHOCTD.

Con sBIsieTCST HOPMAJIBHBIM (U3UOJIOTHYECKAM TporieccoM. [Ipomomxnurerns-
HOCTb CHA U3MEHSIETCS B 3aBUCUMOCTH OT (PU3HOJIOTUUYECKOTO COCTOSIHUS U BO3PacTa
YeJI0BEKa.

@a3bl cHAa. 7—8-9acOBO COH YEIOBEKa CPETHETO BO3pacTa COCTOUT U3 4—5 IHK-
70B. B KaxkaoM nukIie BBIACISIOT 2 Ga3bl — MEJIEHHOTO U OBICTPOTO CHA.

da3za MeUIEHHOT0 CHAa HAaUYMHAETCS MPHU 3acChIIaHUK YeJIOBeKa U MPOJI0JIKAETCS
1-1,5 gaca. B 3TOT mepuoa CHUXAETCSI HHTEHCUBHOCTH OOMEHA BEIICCTB, MBITIIIIHI
paccialIIstoTCs, 3aMeIISIeTCsl ACATEIbHOCTh Ceplilia, OPraHOB JIBIXaHUS U MHUIIeBa-
peHuUsl, TOHWXKaeTcs TeMIepaTypa Teja.

da3a OBICTPOro CHA HAUMHAETCS Tocie (Ga3bl MEUIEHHOTO CHA U IPOJOIIKACTCS
10-15 munayT. B 3TO BpeMs akTHBH3HpYyeTCS AeATEIbHOCTh BHYTPEHHUX OPTaHOB,
BO3pacTaeT yacToTa MyJIbca U JIbIXaTeIbHBIX JBUKEHHH, IOBBIIIAETCS TEMIIepaTypa
TeJIa, COKPAIIAIOTCs IJ1a30/IBUraTeNIbHbIC, MUMHYECKHE U JpyTue MbIIIbL. biamke k

YTpy TPOJOIDKUTETFHOCTh OBICTPOTO CHAa BO3pPACTaeT H
nocturaer 20-30 MUHYT. YBeIWYeHHE MPOJIOJIKUTETb-
HOCTH (pa3bl OBICTPOTO CHA SBJSIETCS] HPUYUHON TOTO, UTO
K MOMEHTY MNpOOYXIEHHs aKTHBHU3MPYIOTCS (GyHKIMH
OopraHu3ma.

° MeaJieHHbIN COH
° ObICTPbIN COH
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duszuoiornyeckasi Npupoaa cHa. B cTBosie Mo3ra HaXoAATCSA UEHTPBI, OTBET-
CTBEHHBIE 3a JIBIKEHHs B MEPHOJ YyTKOTO M OOBIYHOTO cHa. Hampuwmep, komika,
CBEPHYBIIKCH, 3aCHITIACT IIPH Pa3apaKeHUH IIEHTPa, OTBETCTBEHHOTO 3a COH. A mpH
pa3apaXeHUn KIIETOK, OTBETCTBCHHBIX 3a OOJPCTBOBAHUE, KOIIKA MPOCHIIACTCS,
HaBoCTpUB yiu. [1pu pa3pyiieHun KIeTOK HEHTPAa TOPMOXKECHHUSI IBUKCHU CIIIIne
’KUBOTHBIE MIOBTOPSIOT ABHUKEHUSI, KOTOPHIE OHU COBEPIIAIIU JIO CHA.

CHoBuienusi. Bo BpeMsi CHOBUJICHUU BO30YXKJCHUE, BO3HHUKAIOIICE B 3pH-
TEIBHOU CUCTEME, TIEPEIACTCA B 3aTHUIOUHYIO JOJIO KOPBI MO3Ta, B PE3YyJIbTATE YETrO
BO3pACTaCT aKTUBHOCThH PACIONIOKEHHBIX 3[€Ch KJIETOK. B penkux ciayyasx CHbI
OBIBAIOT CBSI3aHBI CO CIIYXOBBIMH, OOOHSITECIBHBIMU M IPYTUMU OITyIICHUSIMH. Ye-
JIOBEK BUJIUT CHBI KaK B OBICTPOH, Tak M B MeJyIeHHOW (a3zax cHa. CHbI, BO3HH-
Karomue B (aze OBICTPOrO CHA, KaK MPABWIIO, HOCAT (paHTACTHUCCKHH XapakTep.
CHoBHIeHUS ke B (ha3e MEIJICHHOTO CHA OTJIMYAIOTCS MIPUOIMKEHHOCTRIO K Peallb-
HOM JKM3HU W HHU3KOM SMOLMOHAJBbHOCTHIO. Y CTAHOBJIEHO, YTO XapaKTep CHO-
BUJICHHIA 3aBUCUT OT YyBCTB U COOBITHH, TEPEIKUBAESMBIX YEIIOBEKOM B TEUCHHUE JTHSI.

dakTopbl, HAPYWIAKLINE COH. SIpKUil CBET, LIyM, pazjW4HbIC 3alaxy, CUI-
HaJbl, TMOCTYMAIINE OT BHYTPEHHUX OPTaHOB (TakWe, KaK TOJOTHBIA JKETyIOK,
MOJHBIA MOYEBOH TY3bIPh), SBISIOTCS NPUYMHAMU HApYIICHUs cHa. Manas
MOJIBUKHOCTh, OTCYTCTBHE YCTaJIOCTH 3a JIeHb TakKXKe SBISAIOTCS (hakTopamu,
MPENATCTBYIOIMMH 3achkinanuio. KpoMe Toro, B HacTosilee Bpems €Ile OJHUM
(haKTOpOM, HAPYILIAOIIUM COH, SIBJISICTCS M30BITOYHOE KOJIMYECTBO MH(OPMAIIUH,
BOCIIPUHUMAEMOI M3 CPEJICTB MacCOBOI HH(OpMAIUu.

I'mruena cHa. J[711 coXxpaHeHHs 3I0POBbS B PaOOTOCIIOCOOHOCTH YEIIOBEK JOJI-
JKEH CJIeIOBaTh TMTMEHWYECKUM IpaBUjiaM, MPEIbSABISAEMbIM K MHPOJOJIKUTEIb-
HOCTHU U yCJOBUSAM cHa. [IpyHMMAaTh nunly cieqyeT MUHMMYM 3a JiBa 4aca J10 CHa.
Tsokenmass yMcTBeHHast W (u3uyeckas paboTa He OJDKHA COBEpIIATHCS MO3JIHO
BeuepoM. Ilepes CHOM PEKOMEHAYIOTCS MPOTYJIKH Ha CBEKEM BO3lyXe, MPUHITHE
TEIJIOW BaHHBI, U CAMO€ OCHOBHOE — HE CIIEyeT MepeeaaTh Nepea TeM, KaK Bbl
JIO)KUTECH CIATh.

NMPUMEHEHUE N NPOBEPKA MOJIYYEHHbIX 3HAHWUW

1. BrbiOepute BepHbIE YTBEPK/ICHHA:

e YeJioBEK IIPOBOJIUT BO CHE TIOJIOBUHY CBOECH YKHU3HHU.

o CHbI, KOTOpPbIE MbI BUJIMM B (ha3e OBICTPOro CHa, KaK IMPABMIIO, HOCAT (paHTACTUYECKHUIt
XapaxTep.

e Vudopmanus, nosyyeHHass B TEUEHUE JHS, KaK IMPaBUJIO, B CHOBHACHHSX HE M3-
MEHSETCH.

e HepBHoe riepeyToMIICHHE BBI3BIBACT OCCCOHHUILY.

e Bo Bpems cHOBHUJCHHH BO30y’K/IEHHE, BO3ZHHKAIOIIEE B 3PUTEIBLHONH CHCTEME, Iie-
penaeTcs B BUCOYHYIO JIOJIIO KOPBI TOJIOBHOI'O MO3TIa.

2. BHecuTe onucaHue NPU3HAKOB B COOTBETCTBYIOIINE CTOJIOIbI TAOIHIIbI:

1) cHMXKaeTcs aKTUBHOCTh BCEX CUCTEM OpPTaHU3Ma;
2) amutes 10-15 MuHyT;
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3) COKpaIarTCs MBIIIIIH;

4) moHKaeTCs TeMIlepaTtypa Tela;

5) MBIIIIBI paccaalsioTest;

6) TIOBBIIIIACTCS TEMITEpaTypa Tena;

7) aKTHBU3HPYETCS JSSTEILHOCTD BCEX CHCTEM OPraHu3Ma;
8) mmrcs 1-1,5 gaca.

®Paza MEUIEHHOT'O CHA da3za ObicTporo cHa

3. llepenecure TadIMLy B TeTPajib M 3aI0JTHHUTE ee:

DaKTOpPBI, MPEISTCTBYIOIINE 3aCHITAHUIO ®DakTopsI, CIOCOOCTBYIOIIIE 3aCHITAHUIO

2 2
3 3.
4 4

4. Pemmre 3amauy. Ecinu coH yenoBeka HOUBIO COCTOSIT U3 S LIUKIIOB, TO KAKOBA IIPU 3TOM
MaKCHUMaJlbHasl POOKUTCILHOCTh MEJICHHOTO CHA?

m OCHOBHbIE TUNbI BbICLUEA HEPBHOW OEATENBHOCTHU

- noqemy B OAMHAKOBbIX XXU3HEHHbIX CUTYyaUuusix pa3Hbie noaum seayT cebs
no-pasHomy?
© - Kak Tn HepBHOM CUCTEMbI, XapaKTep, CMOCOOHOCTU YenoBeKa MOryT
NoBNUATb Ha BbIGOP Npodeccumn, NOCTPOEHNE OTHOLLUEHUIN C OKPYXXarLWUMn?

Kaxplii 4esoBeK OTIMYaeTcsi OT JIPYroro CBOMMHU CHEIU(PUUSCKUMH WHINBU-
JIyaJIbHBIMU 0COOCHHOCTSIMH. Tak, pa3Hble JHOAH JEMOHCTPUPYIOT Pa3InYHOE OTHO-
HICHUE K M3YYCHHUIO ONPE/ICICHHBIX HAYK, BRIOUPAIOT pasHble Npodeccui, mo-pas-

HOMY TIPUCIIOCAOIMBAIOTCS K Cpeme. 3Has OCHOBHBIC

JIMYHBIC KAa4yeCTBAa UYEJIOBEKA, MPHUCYIIME COOTBETCTBY-
- TeMnepameHT OLI[M THITaM BBICIICH HEPBHOM JICSTEILHOCTH, BO3MOXHO
* Xonepuk 0oJiee TOYHO OIPE/CITUTh €ro MOBEJCHUE B KHU3HH. YUe-
* conermaTuk HUE 00 MHJIUBUIYAIBHBIX 0COOCHHOCTSAX YEJIOBEKAa TECHO
ctoelilnztalalal CBSI32HO C MMOHATHEM MEeMNEPaAMeHmd.
° MEenaHXonmnK ” ”
TemnepameHT (0T nar. ‘“femperamentum” — copas-

MEpHOCTbh, HaJJIeXKallee COOTHOIIEHHE YacTeil) — XapaKTepu3yeT TUHAMHYECKUE
CBOMCTBa TICUXUYECKON JeATEIHHOCTU ueloBeKa. OCHOBHBIMHU KOMIIOHEHTAMU
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TEMIICPpAMCHTA SABJIAIOTCA 06ma;1 AKTUBHOCTH JIMYHOCTH, €I'0 ABUTATCIIbHasA aKTHB-
HOCTb U SMOIIMOHAJIBHOCTbD.

NeATenbHOCTb .

3anonHuTte Tabnuuy.

1. Hanpotus kaxgoro ytBepxaeHus noctasbte 6annsl ot 0 go 10. Ecnu BbI cumTaeTe,
YTO OaHHOEe YTBEpPXAEeHWe MOMHOCTbI0 BaM COOTBETCTBYeT, ctaBbTe 10 Gannos.
Ecnu abcontoTHo He cooTBeTcTBYET, TO 0 6annos. Ho Bbl MoXxeTe BbiICTaBUTb Noboe
3Ha4veHue ot 0 go 10.

2.Mopcuntante obuiee kKonuyecTBo HabpaHHbIX 6annoB cornacHo opmyne, npuBe-
OEHHOWN HUXeE.

3.MepeHecuTte “Popmyny TemnepameHTa” B TeTpagb. [locTaBbTe Ha nepBoe MeCTO
OykBYy, MO KOTOPON Bbl HAabpanu Hanbornbluee konuyecTso 6annos. Ha BTopoe mecTo
— BykBy ¢ 6annamu nomeHblie. U tak ganee. CoorBetcTByowme cumonbl — M,
C, X, ® — 3anuwuTe B nopsagke ybbiBaHWSA UX 3HaYEHUM.

4.Y Bac nony4unace opmyna us 6yks. 1o “popmyna” Balero rTemnepamMmeHTa.

YTBEpPXKAEHUSA Bannbl

1. Mepeg KakMM-nnbo BaXkHbIM A5151 MEHsI COObITUEM S HaUYMHa
HepBHUYaTb.

2. A paboTato HepaBHOMEPHO, pbIBKaMMu.

3. A BbICTPO NepekYacb C OQHOrO Aena Ha apyroe.

4. ECnn HYXXHO, S MOTY CMOKOMHO NOAOXAATb.

5. MHe HY>XHbl COYYBCTBME U NOoOAEpPXKKaA, 0COBEeHHOo npun Heyaadax n
TPYAHOCTAX.

6. C poBecHMKaMun 9 HecaepKaH U BCMbINbYMB.

7. MHe GbiBaeT HeTpyaHO caenaTtb BblIGOp.

8. MHe He npuxoauTcsi caepXmBaTb CBOM SMOLMK — 3TO NOMy4aeTcs camo
cobor.

“®opmyna TemnepameHTa’

M (menanxonuk) = 1+5 (kon-Bo 6annoB 1-ro Bonpoca + kon-so 6annoe 5-ro Bonpo-
ca)=__
X (xonepuk) = 2+6 (kon-Bo 6annoB 2-ro Bonpoca + kon-so 6annos 6-ro Bonpoca) =

C (caHrBuHuk) = 3+7 (kon-so 6annoBs 3-ro Bonpoca + kon-Bo 6annos 7-ro Bonpoca)

® (dpnermatuk) = 4+8 (kon-Bo 6annos 4-ro Bonpoca + kon-so 6annos 8-ro
Bonpoca) = __
— Kakon BbIBOA MOXHO cAenaTb Ha OCHOBE MpogenaHHonm paboTbl?
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CoznareneM y4yeHUs] O TEMIEpAMEHTaX CUMTAETCs OpesHezpeueckuil epay I un-
nokpam. Ilo3xe n3BectHsIil Bpau Kiapmuit ["anen paspaboran nepByto kinaccudu-
Kall1I0 TEMIIEPaMEHTOB. B HacTosiee BpeMs B ICUXOJOIMH IIHPOKO UCIIONb3YIOTCS
OIMCaHHbIE UM 4 THIIA TEMIIEPAMEHTA — CAH2BUHUK, (hlecMAMUK, X0IepuK U Melan-
XONMUK.

OcHOBHbIe TUNbI TeMnepaMeHTa B rpacuyeckomM U3oopakeHUmn
Tunuunas peakuus JII0ei ¢ pa3HbIMU TEMIIEpAMEHTAMU B CUTYaLlH, KOTJIa Uy>KOH YeJIOBEK Cell Ha
UX ULy (KapuKaTypa JaTCKOTo XyAokHUKa Xepiyda buncrpyna).

Bo3byaumbii Xonepuk
ONTUMUCTUYHBIN (BCNbINBYMBLIN)
OHepruyHbIv
KaTeropuyHbii
Hactonunsbii
Benbinbunebii
He KOHTponupytoLmin cBou AeNCTBUSA

MaccuBHbIN
[obpoxenaTenbHhbIi
PaccygutenbHbin
Muponto6uBbii
HapexHbin

PoBHbIN

CnOKOWMHbIN
YnopHbIf

dnermaTuk
(MHepTHBIN)

O6uaumBbIv
Meccummuct MenaHxonuk
MaccuBHbIN (cnabbin)
CKIMOHHbIV K Aenpeccumn
HeyBepeHHsbiIn
CKIOHHbIV K OTpULATENTbHBIM 3MOLIMSIM
HeobwutenbHbIv

TpeBOXHbIN

OCTOpPOXHbIN

OBLLMTENBHBIN CaHrBUHMK
CpaepkaHHbIN
MHuumaTnBHbIN
JTlo6o3HaTenbHbIN
VIMetoLLmMi LUIMPOKKIA KpyT
VNHTEPECOB

OHEepruyHbIN
XragHOKPOBHbIN
Be33aboTHbIN

(NnoABUXHbIN)
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Hayunast ocHOBa TemrmepameHTa uelioBeka Oblia oOocHoBaHa W.[1aBnoBbIM.
Wzyvas cnemuduueckne ocoOEHHOCTH BO30YXKIEHUS M TOPMOKEHHS, OH OIpe-
JIEITAIT, YTO HEPBHBIC CHCTEMBbI YeJIOBEKA M JKUBOTHBIX OTIIMYAIOTCS PYT OT JApyra
1o BO30YIMMOCTH U YPaBHOBEUICHHOCTH HEPBHBIX MTPOIIECCOB.

Caneeunux (OT Tped. “‘sanquis”"— KpOBb, )KU3HEHHAs cuia). JII0au ¢ TaKuM TH-
TTOM HEPBHOW CHCTEMBI JIFOO03HATENFHBI, IMEIOT MIUPOKUH KPYT HHTEPECOB, YHEP-
THYHBI, XJIAJHOKPOBHBI M CACPKAHHBI.

Oneemamux (ot Tped. “flegma”— cnus3w, MOKpOTA). JIFOIM ¢ TAKUM THUTIOM HEPB-
HOW CHCTEMBI 3MOIMOHAIBHEI, CIIEPKAaHHBI, CIIOKOWHBI, YIIOPHBI, CKJIOHHBI K OTIpe-
JICIICHHBIM CTaOWIIHHBIM MPUBBIYKAM.

Xonepux (ot rped. “chole” — xendp). Y MOACH ¢ TAKUM THIIOM HEPBHOU CHCTE-
MBI HaOII0IaeTCsl JHEPTHYHOCTD, YIPSMCTBO, KATETOPHYHOCTD ITOCTYIIKOB, HO OHH
9acTO HE KOHTPOJHUPYIOT CBOW JICHCTBUS. Y HHX NPEoOIaaloT MOJOKHUTEIHHBIC
HMOIIUH.

Menanuxonux (0T rped. “melainachole” — depHas kemds). Jlrogu ¢ MemaHxo-
JIMYECKUM THUIIOM TEMIIEPAMEHTA MACCUBHBI, OOUUMBBI, CKIIOHHBI K JCTIPECCUSM,
HEYBEpEHHBI. Y HUX Mpeo01agaioT, B OCHOBHOM, OTPHLIATEIILHBIE SMOLIUH.

BonpmmHCTBO Jr0Ielt 0071a1ar0T CBOMCTBAMU, XapaKTePHBIMU JIJISl BCEX THIIOB,
HO C TpeoOiiafjanneM OCOOEHHOCTEH OJHOTO W3 HUX. THIBI HEPBHOW CHUCTEMBI
SBIISIFOTCSI BPOXKJCHHBIMHU M COCTABIISIIOT OCHOBY IICUXWYECKOM ACATEILHOCTH YeII0-
BEKa, er0 TeMIIEpPaMEHTA.

Kpome Toro, TeMrnepaMeHT BIUSET HA CKOPOCTh (POPMHUPOBAHUS TOW WU MHOM
4yepThl XapakTepa. OIHAKO THUITBI HEPBHOW CHCTEMbI MOTYT MPETEPICBATh 3HAYM-
TEJIbHBIC U3MEHEHUS B XOJI¢ WHAMBHUIYaJbHOTO pa3Butus. OgHUM U3 (BakTOpoB,
OKa3bIBAIOIIUX HanOoJiee CHITbHOE BIMSIHUE Ha 3TO, SBIISIETCS colnanbHas cpena. [1o
STOW TPUYHMHE BOCIUTAHHE UTPAET CYMIECTBEHHYIO POJIb B (OPMHUPOBAHHUH THUIIA
HepBHOU crcTeMbl. DU3NUECKue HArpy3KU M 3aHATHUSI CIOPTOM HE TOJIBKO BIHSIIOT
Ha yKpeIUICHHE 370POBBsI, HO M CIIOCOOCTBYIOT ()OPMUPOBAHUIO CHIIBHOTO, YCTOH-
YUBOTO W TIOJIBMYKHOTO THITa HEPBHOH CHCTEMBI.

MPUMEHEHME W MPOBEPKA NOJIYYEHHBIX 3HAHWIA

1. Onpe;[emlTe BHU/IbI TEMIIEPAMEHTA HA OCHOBE MPUBECACHHBIX XaPAKTCPUCTUK:

1) ®apupa cuuraercs JaydmuM cexperapeM-pedepeHToM B opranuszanuu. B oOieHun
KOJUIETaMH ¥ TTOCETHTENSIMA BCETAa IPUBETINBA, J00poKenaTenbHa. Y paBHOBEIICH-
HOCTB XapakKTepa IMO3BOJIET el n30ekaTh KOHDIMKTHBIX cuTyaruil. dapuaa ncmonHu-
TeJIbHA, MOJTYYCHHbIC 3aJaHus BBIIOIHACT O€3 CyeThl U BOBPEMs, TaK KaK yMEET Ipa-
MOTHO paclpeenTh pabouee Bpemsl.

2) Asep paGoraer nporpaMmmucToM. [TOCTOSHHO CIIOKOEH, OJIMHOK U yrproM. Ecin 00mKeH,
Jonro cepautest. Ecim moccopuTes ¢ Koyuieroi, Hesbli 1eHb He pa3roBapHBacT C HHUM.
[pennounraer paboTaTh B CIIOKOIHOM TEMIIE, BBITOJIHATH 3HAKOMBIE Ollepani. beicTpo
YCTaeT — K KOHILy JHS €T0 paboTOCIOCOOHOCTh YMEHBIIACTCS.

3) dapxag paboTaeT YEpTEIKHHUKOM-KOHCTPYKTOpOM. [lopydeHHbIE 3ajaHHs BBIIOJIHSET
MEJIEHHO, HO 00CTOSTENILHO, TIOCIIEI0BATENBHO, aKKypaTHO. Ero TpynHo paccmenuTth
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W pacCepanTh. Momyanus. Ha pa6oqu CTOJIC Y HET'O BCCrJa MmopsAa0K, BCEC Ha CBOUX

MecTax. C ToBapHuIamu mmo pabore ApyKeH.

dnermaTuk

CaHrBUHHK

Memanaxonuk

2. 3anoJiHUTE TAOJIUIY, HCIOJIb3Ysl YKA3AHHbIH CIIUCOK Y€PT, MPHUCYUINX YeJIOBEKY ¢

TEM WX HHBIM BHAOM TEMIIEPpaMEHTAa:

1. Coeporcannviii

2. Ynpawvui

3. [laccusnviii

4. Jlobo3namenvhbiil

5. Hepewumenvuwiii

6. Umerowuii wupoxuil kKpye unmepecos

7. Dnepeuynulii

8. Pewuumenvhviti

9. CnoxotiHvlil

10. XnaonoxkposHuiii

11. Ynopnuuii

12. Cmabunorolil 8 c60UX NPUBLIUKAX

13. Cxnonnwlil K ompuyamenbHulM dIMOYUIM
14. Obuouusulil

15. He xonmpoaupyem ceou Oeticmeus

16. CknonHbLIL K NOIONCUMETLHBIM IMOYUIM
17. Cxnonnvli k denpeccuu

Tun TemnepamesTa Yeprol

CaHrBUHUK

drermaTuk

Xonepuk

Menaaxonuk

3. OTBeTHTE HA BONMPOCHI:

1) Tlouemy cpean METaHXOJHMKOB HET MPOCIABICHHBIX MOJIKOBOAIEB?

2) Ilpu Be1OOpe podeccuut BaKHO YIUTHIBATE CBOW THIT TeMItepaMeHTa. Kak BB
JTyMaeTe, B KaKuX Mmpodeccrusx Hanboiee yCenrHbl CAHMBUHHUKH (XOJIEPUKH,

(hnermarukn, Mmenaaxoaukn)? Kakne cmocoOHOCTH TOMOTAalOT UM OBJIAJETh TOW FITH

uHOI podeccueit?
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m XAPAKTEP M CNNOCOBHOCTU

o Y10 Takoe xapaktep?
Ja — MOXHO N1 U3MEeHUTb XapaKkTtep?
©  — Y10 nepBMYHO: XapaKTep Unv TeMnepameHT?

B npouecce pa3BuTHS YeI0BeKa 1101 BIUSHUEM BHEIIHUX YCJIOBHH, BOCIUTAHUS
u o0yuyeHHs, MOJ] BO3JEHCTBUEM YHACIIEJOBAaHHBIX O0COOEHHOCTEH (opMHpYeTCs
OIIpEICIICHHBIN THII €r0 MMOBEACHHUS, HITH €r0 Xapakxmep.

Xapakrtep — 3T0 yHacne0osanuvle WIN npuodbpemennvie 6n0c1e0Cmaul TAIINI-
HBIE OCOOECHHOCTH )ICI‘/'ICTBI/II‘/‘I YCJIOBCKA, BBIPAKCHHBIC B €I'0 IIOCTYIIKAX, IIPUBBIYKAX,
OTHOIICHUH K TpoucxojsuieMy. B ¢popmupoBannu xapakrepa 4enoBeka OOJIbIIYTO
POJIb UTPAET TUI BBICIICH HEPBHOW AEATEIBHOCTH.

XapakTep YeloBeKa OTpakaeT ero CHerupUIeCKre, HEITOBTOPUMEIC WHIMBH-
IyanbHble 0COOCHHOCTH. KakIoMy uesioBeKy MPHUCYIIH XapaKTEPHBIC TOIBKO JUIS
HETO YepThl, HAlPUMEP, TPUHIUITHATBHOCTE, CAMOOTBEP)KEHHOCTbD, YUCTOCEPICUHE,
OTBETCTBEHHOCTbH M T.[. XapakTep dejoBeka (popMUpyeTcs B Mpolecce ero pa3Bu-
THA.

CraHoBIIeHHE XapakTepa YeJOBeKa MPOUCXOJUT OOBIYHO B JECTCKOM U IOHO-
IIECKOM BO3pacTe B Ipouecce BocnuTanus. B (opmupoBanum xapakrepa OCHOB-
HYIO POJIb UTPAIOT colMajbHble (hakTopbl. Ha xapakrep BinseT Takxke QU3NIecKoe
COCTOSIHHE YeJIOBeKa.

NeATenbHOCTb -

Kakown y Bac xapakrtep?

1. NMiobrTe N1 Bbl KyLlaHbs C OCTpbIMK NpunpasaMu? 2. XopoLUo N Bbl cebst YyBCTBYETE
B koMnaHuv? 3. Bo3HuMKaeT nv y Bac MHOr4a >XenaHve noackouuTb OT pagocTu?
4. YmMeeTe nu Bbl passnekaTb cBoux rocten? 5. Yacto nu y Bac 6biBatoT ronosHble 60nmn?
6. 3abbiBaeTe N Bbl XOTb MHOTAA MNOYUCTUTL 3yObI? 7. Beceraa nu Bel HOCUTE OOHY U Ty Xe
npuyecky? 8. JllobuTte nun Bbl pasragpiBath Kpocceopabl? 9. [lenaete nv Bbl 3apsgky?
10. YacTo nun y Bac ObiBaeT MenaHxonuyeckoe HactpoeHne? 11. Jliobute nu Bbl paboTaTb
B TULLMHE, B CMOKOMHOW 0OCcTaHOBKe?

1 2 3 4 5 6 7 8 9 10 11
[Ha 3 2 4 3 1 4
Het 2 1 2 2 2 1 1 4 1 4 1

-
N
w
N
w

*Bbl He nMobuTe KOMMaHWi, npegnovynTaeTe TULLMHY, NPOrynkn Ha npupoae.

MeHee 20 O6LweHne ¢ gpy3bsiMM B JoMallHen ob6CcTaHOBKe Bac pagyeT bornblue, yem
6annos Be4yepa, npoBeeHHble B LIJyMHOI7I KomnaHuun. M3-3a atoro HEeKOoTOopble Balln
3HaKOMbI€ AYMAIOT, YTO Bbl CKYYHbIN YENOBEK.
21-25 *Bbl HECKONBKO NErkOMbICIIEHHbI, NErko CXOAUTECH C MIOABMU, HO NoafaeTech
6annos CIWLLKOM YacTON CMEHEe HaCTPOEHUsi — TO FPYCTHbI, TO Yepecuyp Becenbl.
Cebiwe 25 * Bbl HE3aMeHUMbI B KOMMaHWK. Y Bac ecTb YyBCTBO toMopa. Bbl cnoco6eTByeTe
6annos CO3[aHMI0 XOPOLUEero HacTpPOeHus y Apyrux: moxeTte 6e3 KOHUa CMeLuTb,
nn

paccka3blBaTb MHTEPECHbLIE NCTOPUN.
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Cnoco0HOCTH — 3TO COBOKYITHOCTh OCOOCHHOCTEH, MMEIOIIUX BAXKHOE 3HAYCHUE
JUIS YCTICITHOTO BBIMIOJIHEHMSI OJHOTO WJIM HECKOJBKHX BHJOB JESTEIHFHOCTH.
VYciioBrueM BO3HUKHOBEHHSI CIIOCOOHOCTEH SIBISIIOTCSI B IEPBYIO OYepe/lb HacIe]l-
CTBEHHBIC OCOOCHHOCTH CTPOCHHMS TOJIOBHOTO MO3Ta, aHAIM3aTOPOB M UX (yHK-
OUOHANBHBIE cBOMcTBA. CIIOCOOHOCTH YeTOBEKa ONMPEACIISIIOTCS KaK HaCIeICTBEH-
HBIMH 3a/IaTKaMH, TaK U BOCIIUTaHHEM. Pasymeercs, CIIOCOOHOCTH peann3yroTcs
TOJILKO B TOM CITydae, KOT/Ia YeJIOBEK MpuiiaraeT yCuiust st ux paspurusi. Crioco0-
HOCTH YeJIOBEKa MOYKHO Pa3/IeIUTh Ha J[Ba THIIA!

— o01mue, KOTOpbIe MPOSIBIIIOTCS BO MHOTHX BHIAX JACATCIBHOCTH;

— CIIeIMaIbHbIe, IPOSBISIFOIIUECS B OJJHOM KOHKPETHOM BHJIE JICSTEIBHOCTH.

Kpome Toro, BeIAEHSAIOT (pU3NUYECKHE M YMCTBEHHBIC CIOCOOHOCTH 4YEIOBEKA.
®dusnyeckre CrocOOHOCTH YeJIOBEKa 3aBUCAT OT CTPOSHHMS Tela M OT IMPHPOIHBIX
0COOCHHOCTEN YeIOBeKa.

B npenenax ogHO# criocOOHOCTH MOTYT BBIACISTH pa3Hble MX YPOBHU: HU3KUH,
JIOCTaTOYHBIA M BBICOKHMH. BBICOKHMI ypOBEHB CHELMAIBHBIX CIIOCOOHOCTEH — 3TO
mananm. OH Pa3BUT y BCEX MO-Pa3HOMY.

Cknonnocms — 3TO KeJaHue, CTPEMIICHHE K KaKOMY-TTHOO BHIY JIESATCIHHOCTH.
[Tpu 3TOM cIOCOOHOCTEH K TOMY BUY JACATEILHOCTH Y YEIOBEKA MOKET M HE OBITb.
XOTs dYame BCero CKIOHHOCTH M CIOCOOHOCTH TIPOSIBIISIOTCS OJHOBPEMEHHO U
COOTBETCTBYIOT JIPYT JAPYTY. IMEHHO CKJIOHHOCTH ¥ CHOCOOHOCTH TIOMOTafOT YeJio-
BeKy BBIOpaTh cebe mpodeccuto. CriocoOHOCTH 4acTo MPOSIBISIOTCS €Ile B JETCTBE,
IIpY TPOSIBIICHUN PEOCHKOM ONpENeIEHHOr0 HHTepeca K 4yeMy-i100. CKIOHHOCTD
e MOXKET TIPOSIBUTHLCS B JTFOOOM BO3pacTe, He 00s3aTesibHO B JieTcTBe. Hampumep,
YeJIOBEK, BCIO JKM3HBb MPOPa0OTAaBIINIA OyXraaTepoMm, MOXKET BAPYT HauyaTh MHCATh
CTHXH, a TroouTens QyTdona BIpyr OOHapyKHUBaeT B ceOe CKIIOHHOCTh K N3YyUEHHIO
MHOCTPAHHBIX S3bIKOB.

T0 * Benvyaniwumim aBctpumnckmi komnoantop MouapT nopasus 3HaTOKOB CBO-
EEE{Q UM My3blKalnbHbIM TanaHToM, Koraa emy UCMoNHuock Tpu roga. B 8 net

OH co3an CBov NepBble CUMAOHUN.

 Korga y4yeHble 0606Lmnm cBegeHns 060 BCEX FEHUSIX B MOSNUTUKE
n 06I.Ll,eCTBeHHOI7I XN3HU, KOTOpPble M3BECTHO 4eJioBe4decTBy, TO
BbISCHUIOCH, YTO reorpadnyeckn OHW pacnpenerneHbl HepaBHO-
MepHo. Adpuka gana nuub Tpex, JlatuHckass AMepuka — O4HOro,
Asua — 18, CLWA — 7. OctanbHble 71 poaunuck B EBpone.

OTHGHLHBIC (1)I/I3I/IT-ICCKI/IC JaHHBIC OTIPEACIIAIOTCA HACICICTBEHHBIMU (I)aKTOpaMI/I.
Yamie Bcero 1o HacleACTBY NEPENalOTCs MPOCTPAHCTBEHHbIC MPEICTABICHUS, TO
€CTh XYJOKECTBCHHBIC U KOHCTPYKTOPCKHE crocoOHOCTH. OCOOCHHOCTH MaMSTH
HEPEeAIOTCs [0 HACIEACTBY 3HAUUTEIBHO peske. [109TOMY MamsTh HaJI0 MOCTOSIHHO
pa3BUBATH.

He cymecrtByer mozaeli BooOmie 0e3 Kakux-1ubo crocoOHocTei. [naBHOe —
BOBPEMsI BBISIBUTH 3TU CIIOCOOHOCTH U 3aHSATBCS WX pa3BUTHEM. J{jis 9TOro Hy*Ha
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60.151. BoJst — 3TO CIOCOOHOCTH YeTI0BEKa COBEPIIATh CO3HATENLHBIE ICHCTBHS, KOTO-
pBIe TPeOYIOT MPEOI0JICHUS TPYTHOCTEH.

PazBuTHe o0mIecTBa JI0Ka3aJI0, YTO HU OJIHA CTIOCOOHOCTH HE TIPUHECET Pe3ylib-
TaTa, eCJIM K €€ Pa3BUTHUIO HE MPUIIOKUTH TPYIa.

MPUMEHEHME W MPOBEPKA NOJTYYEHHBIX 3HAHWIA

1. )IaﬁTe onpeacjJceHusd YKa3aHHbIM MOHATUSAM. CocTaBbTe CXeMbI HJIH NPEeAJIOKEHUA
C Pa3bsACHCHUSIMH, 0T06pamamume CBSI3U MEKAY TEMHU WJIH UHBIMHU MMOHATUAMM:

CkroHHoCTb TanaHt XapakTep Bonst

TemnepamMeHT CnocobHocTb

2. Omnpeaeaure, KaKUMHU crnoco0HocTsIMU Oblinm HajaejdeHbl Huszamu TI'sinakeBwu,
Carrap baxaymane, Boabdgranr Mouapt, Mycaum MaromaeB, Bukrop I'toro,
Broabowab, Yapan Yaniaun, Omap Xaiisam.

3. Omnpeaenaurte CBOU CNIOCOOHOCTH M CKJIOHHOCTH. COBIIAAI0T JIM OHM JIPYT ¢ Ipyrom?
Kaxkue cnoco0HOCTH 3210:K€eHbI Yy JII0Jei, H300pakeHHbIX HA PUCYHKAX?

BT e

HUcnone3yst UaTepHET-pecypcsl, moarotopeTe B porpamme Publisher mmmr WORD (¢op-
Mar jiucta A4) OyKIIeT Win MaMsITKy Ha TeMy “‘brosiorimdeckre u coraibHbIe (hakTophbl B
pasBuTun pedeHka’” min “DakTopbl, BIHSIONIME Ha (OPMUPOBAHNE JIMUHOCTH .

2. Cobepute nnpopmaiuio Ha Temy “OOpa3zoBaHHe U yracaHue yCiIOBHbBIX pedIeKkcoB y
MIKOJILHUKOB”. CucreMaTH3upyiiTe MHQOpMalMIO M IpeicTaBbTe ee B (opme
TaOIHIIBI:

VYcnosusiii peduexc | IIpuunnsl oOpazoBanus | 3HaueHHE IIpuunnel yracanus

3. Cobepute U3 COOTBETCTBYIOLIECH JINTEPATYPhI Wi MIHTEpHET-pecypchl HH(DOPMALHIO
0 MeToJlax M3y4YeHMs IamsTh d4enoBeka. llpenctaBbre MH(OpMALUIO B IJIHOOOMH
BbIOpaHHOI Bamu (hopme. MorkeTe ITPOBECTH MPAKTHUECKOE 3aHATHE 110 TPUMEHEHHIO
9TUX METO/0B CO CBOUMH OJHOKJIACCHUKAMU.
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4.

HMcnonb3yst cooTBeTCTBYIONIYIO JIUTEepaTypy U MHTEepHeT-pecypcsl, codepure UH-
dopmario 1O OAHOW W3 TeM, MpPEJIOKEHHbIX HIke. CucTeMarnsupyire
MH(POPMAIHIO U IPE/ICTABbTE €€ B BUJIC SIEKTPOHHON MPE3CHTALINH.

e “Uurepecusie (axkThl 0 CHE U CHOBUICHHUAX

e “ComHamOynm3M (JyHaTH3M)”.

e “T'mmHO3”

o “Jletapruueckuii con”
Hcnone3yst COOTBETCTBYIONIYIO JHTepaTypy u VHTepHET-pecypchl, cobepure
UH(GOPMALUIO O TEMIEPAMEHTE, XapaKTepe M CIIOCOOHOCTSAX M3BECTHBIX HCTOPHU-
YEeCKUX JINYHOCTEH, JINTEpaTypHBIX M CKa304uHbIX repoeB. [IpexcraBbre mH(Op-
MaIuo B (hopMe H/UTFOCTPUPOBAHHOMN CTEHIa3eThl Wi OyKIIeTa.
Omnpenenure THITBI TEMIIEPAMEHTa YJICHOB CBOCH CEMBH M, YUNUTHIBast 0COOCHHOCTH
CBOET0 TEMIIEpaMEHTa, B JI00OH BhIOpaHHOW (OpMe cocTaBbTE MPOrpaMMmy st
0eCKOH(IMKTHBIX OTHOIICHUH BHYTPH CEMBH.
Hammmmre scce Ha temy “Kakyio Obl 51 BEIOpan npodeccuio, yuuThIBasi CBOW THII
TeMIIepaMeHTa U crocoonoctu?”

B G

1. OrmernbTe NPaBWILHBINA BADHAHT OTBETA:

Oco0GEHHOCTRIO MEJITICHHOTO CHA YEIOBEKA SBISICTCS YpediceHue/yuaujenue
JIBIXaHUS U ITyJIbCA.

WHCTHHKT — 3TO COBOKYITHOCTb VCI06HbIX/0e3yC106HbIX PEDICKCOB.

B omnbrre [1aBnoBa cBeT 1yt COOAKH SIBIIICTCS YCI0BHBIM/OE3YCIOGHBIM PA3IPAIKHUTEIICM.
TpucrocoOuThCs K M3MEHSFOIMMCS YCIOBHUSIM )KU3HU TOMOTAIOT
be3zycnogmnvle/ycioghvie peIeKCHI.

YV deroBeka mociie 3achlaHus HaunHAeTCs a3a Obicmpo2o/mMedsieHHo20 CHa.
[epexxuBaHus, B KOTOPBIX MPOSIBIISCTCS OTHOIIICHHUE JIFO/ICH K OKPYXKAIOIIEMy MUPY
U caMuM cebe, Ha3BIBAIOTCS NAMAMbIO/IMOYUAMU.

2. YecTaHOBHTE COOTBETCTBHE:

A. TIporiecc MOMCKa CXOJICTBA ¥ PasInuKs IPEAMETOB, BENIEH U ABJICHHUIA.

AHajau3 N

B. MI)ICJ'ICHHOC O6’BCI[I/IHCHI/IC IpeAMETOB U SIBJICHUH, UMECIOIIUX 06HII/IC
Cunre3 CBOICTBA.
CpaBHeHue

C. MbICIIeHHOE pacuIeHEHUE MPEAMETa WK SBICHUS, BBIIEIECHUE €ro
O0o00menne gacTeil. IDU3HAKOB. CBOWCTB.

D. Meicnennoe coequHEeHIE IIEMEHTOB, YacTel, IPU3HAKOB, CBOWCTB B
HEKOTODOE LEN0E.
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3. Kakue ycjioBusi He0OXOAMMBI IS BLIPAGOTKH YCJIOBHBIX pediekcoB? Boidepure
HECKOJbKO BEPHBIX OTBETOB:

A. YCoBHBIH pa3pakuTelb JOIDKESH TTOAKPEIUIATHCS 0€3yCIOBHBIM Pa3/ipaXkUTEIIeM.

B. YcnoBHEIN pa3apakuTens TOMKEH HECKOIBKO OIepekaTh Oe3yCIOBHBII
pa3ipaxknuTeIb.

C. Be3ycnoBHBIH pa3IpaKUTeTh JOKEH HECKOIBKO ONEepeKaTh YCIOBHBII
pa3apakuTenb.

D. loctaTo4HO 0JJHOPA30BOr0 MOAKPEIICHUS YCIOBHOTO Pa3IpaXknuTels 0e3yCIIOBHBIM.

E. Heo0x01MM0 HEOTHOKpATHOE MOJIKPEIICHUE YCIOBHOTO Pa3IpaXkuTeIst
0C3yCIIOBHBIM.

4. BridepuTe BepHbIii 0TBET:

A. Co 3penuem
B. Co ciyxom

C. C oboHsiHEEM

D. C peusbto

E. C yyactuem ananuzaTopon

1. MpllLIeHHe BCeraa CB3aHo0:

. IlepBoii curnanbHO# cucreme
. Bropoii curnansHo# cucreme
. K cBolictBam yma

2. Peun oTHOCHTCHA K:

Ow

A. OT HallMOHAJIBHOCTHU
B. Ot peueBbIX IEHTPOB
C. Ot oxpykaroliei ero si36IK0OBOM Cpeibl

3. OT yero 3aBHCHUT, HA KAKOM SI3bIKe
HAYHET FOBOPUTH PeOeHOK?

A. JlBurarenbHas aMsiTh
. O6pa3zHas mamsTh

4. Kakoii B mamMsaTH padoTaeT mpu
B
C. DMoroHanpHas maMsTh
D

3alIOMMHAHHUU TAHIEBAJbHBIX JABH-

JKEHUI?
. KparkoBpemeHnHnas namstb
A. JIurarenbpHas
5. K 101roBpeMeHHoM NaMsATH OTHO- B. O6pasnas
CUTCsI: C. DMormumoHaiIpHas
D. KpaTtkoBpemeHHas

5. OTBeTbTE HA BONPOCHI:
e  Kaxkue (akTopbl MOTYT IPUBECTH K OECCOHHUIIE?
e [louemy ¢ BO3pacTOM MEHSIETCS MPOJOJDKUTENBHOCTh CHAa? OT Yero 3To 3aBUCHUT?
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XUBbIE OPTAHA3MbI *
N OKPYXAIOLLAA |
CPEOA \

m CPE,D,A OBUTAHUA OPITAHU3MA. 3KOJTOM'MYECKUE PAKTOPDI

P Kak rpynnupyrotcs akonormyeckue ¢pakropbl?
' —KakoB pe3ynbTaT BIIMAHUSA 3KOJNTIOrM4YecKux pakTopoB Ha pacTeHus
Y N XMBOTHBIX?

Cpena oduTaHusi OPraHu3MoB M IKoJiornyeckue gaxkropbl. Be€, okpyxkato-
11ee KUBBIC OPTaHU3MBbl, HA3bIBACTCS cpedotl ooumanus. Kaxaplii 5KUBOM OpraHu3m
TECHO CBSI3aH C OKpY’Karomei cpenoil. B cpene oOuTanust opraHu3MBbl IOBEPTAIOT-
Csl BIIMSIHHMIO OTIpeJiesieHHBIX (akTopoB. OTAEIbHBIE DJIEMEHTBI CPEe/ibl, OKa3bIBa-
IOIIME BIMSHUE HA OPraHU3M, Ha3bIBAIOTCS 9KOI02UUecKuMU paxmopamu. B 3aBu-
CHUMOCTH OT THTIA BIUSHIS SKOJIOTHYECKIX (PaKTOPOB Ha KUBOW OPTAHU3M X JICIAT
Ha 3 QOJBIITHE TPYIITIBL: abuomuieckue, buomuieckue u AaHmponoceHuvle Gakmopeol.

Abuomuuecxue ¢paxmopur (0T Tped. “a”’— orpunanue, “bios’— xu3Hp). K HEM
OTHOCSTCS Takue PaKTOPBI, KaK C8em, GIANHCHOCHb, 0asleHue ammocdepsl, memne-
pamypa 6030yxa, KOIUYECmME0 MUHEPATIbHbIX CONel 8 NOUBe, GIANCHOCHL NOUBLL U
aspayus (0T Tped. “aer” — BO3AYX).

buomuueckue gaxmopei. OXBaTbIBAlOT BIMSHUE XHMBBIX OPraHU3MOB APYT Ha
npyra. OnbUIeHne pacTeHHH HACEKOMBIMH, KOHKYPEHIIUS MEX/Ty OpraHM3MaMH, XUIII-
HUYECTBO, CHMOMO3 | T.I1. SIBJISTIOTCS IPUMEpaMU OMOTHYECKUX (DAaKTOPOB.

Anmponozcennvie ghakmopot (0T rped. “‘anthropos”— 4enoBek, “genesisum ™ —po-
HCXOKJCHHUE) — ACATEIFHOCTh YeJIOBEKa, COMPOBOKIAAIONIAICS U3MEHEHUEM yCIIOBUH
YKU3HU KUBBIX OPraHu3MoB. Tak, B pe3yJibTaTe X035 UCTBEHHON ACSITEIbHOCTH Y€JI0-
BEKa M3MEHSETCS penbed) MOBEPXHOCTH, XUMUYECKUI COCTaB, aTMocdepa U >KUBBIC
CyIIecTBa.

fesaTenbHOCTb .

OcHoBbIBasACb Ha AaHHbIX Tabnuubl, NocTponuTe rpadMKk 3aBMCUMOCTUN YacTOThl Abl-
XaTenbHbIX ABUXEHUN NATYLLIKA OT TeMnepaTypbl BOAbI:

TemnepaTypa Bogbl, °C +5 |[+10[+15]|+25|+30 | +40 | +45
YacToTa AbixaTeNbHbIX ABVXXKEHWUI (€QNHMLA) 3 (40| 75 |110(120| 32 | 15

— IMpu kakom TemnepaType HabnaaeTcs MakcMmanbHasi YacToTa AblXaTenbHbIX OBVKEHUNA?
— [Mpu kaKkon TemnepaType HabnAaeTCs MUHMMArbHas YacToTa AblXaTeNbHbIX ABVKEHUA?

— Yrto HabntogaeTcs npy HU3koM Temnepatype? O 4yem 3TO CBMAETENLCTBYET?

— Y70 NnpoucxoanT Npu BbICOKOW TemnepaType?

— K'yemy MOXeT NPMBECTM NMOHWXKEHME (MM MOBLILLEHNE) TEMMNEPATYPbI OKPYKatoLLen cpeabl?
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HNHTEeHCMBHOCTDH BIUSIHUSA IKOJIOTHYeCKUX (pakTOpoB Ha oprann3M. KaxpIii
9KOJIOTMYECKUH (DAaKTOP BJIMSACT HAa OPraHU3M C OIPEIEIICHHON MHTEHCUBHOCTBIO.
Hanpumep, HHTEHCUBHOCTb OCBEILCHUS JIMCTbEB KOMHATHOI'O PACTEHUS, CTOSILLETO
Ha OKHE C I0’KHOM CTOPOHBI ITOMEIIEHUS, BBIIIE TAKOBOW HA CEBEPHON CTOPOHE.

WutencuBHOCTh (hakTopa, Hanbosiee OIaronpusTHYIO IS KU3HEACITEIbHOCTH,
Ha3bIBAIOT ONMUMATLHOU UHMEHCUBHOCMbIO, W onmumymom. K mpumepy, onrtu-
MaJlbHasl TeMIlepaTypa AJisl pa3BUTUsl OesokodaHHOW kamycTbl — 15-18°C. Yem
Onke moKasaTellb BIMSHUS (akTopa K ONTUMYMY, TeM Oojiee 3(QEeKTUBHO Mpo-
TEKaIOT IPOLIECCHI )KU3HEAEATEIbHOCTH oprann3Ma. 1 Hao0opor, o Mepe y1aieHus
OT ONTUMYyMa OpPTaHu3M OcIadeBaeT.

3aBUCUMMOCTL XU3He4eATeNbHOCTM OpraHM3ma oT
MHTEHCUMBHOCTM 3KOrorn4yeckoro cpaktopa

CropocTe pocTa

A c
-

Mpepens BEIHOCAWMBOCTH OpraHnama
MEENE CTPECC ONnTtMmym™m CTPECC TWBENL

Bo BamsHEM Kaxxgoro (GaxTopa CyIIeCTBYIOT MaKCUMAallbHbIe 1 MHUHUMAJIbHBIC
KpUTHUYECKHE TIpeAeNsl. | 'pannia, 3a mpeaenamMu KOTOpPOW CYIIECTBOBAHHE Opra-
HU3Ma HEBO3MOXKHO, HAa3BIBAIOT HpedesioM 6blHOCAugocmu. 3HaueHue (dakropa,
0JIM3KOe K KPUTHUECKOW T'paHUIle OOJACTH BIUSHUS, MEIIaeT HOPMAIbHOW KH3-
HEAEATEeIHLHOCTH OpraHNu3Ma ¥ OTPaHUYMUBACT €e. DTO HA3bIBAIOT 02PAHUUUBAIOUUM
Gaxmoponm.

Abunornyeckue pakTopsl cpeabl. [1si HA3EMHBIX OPraHU3MOB Takue (GpakTopHl,
KaK CBET, TeMIIepaTypa U BIAXXHOCTh, UMEIOT CYII[ECTBEHHOE 3HAUCHHE.

Ceem. OCHOBHBIM HCTOYHHKOM cBeTa Ha 3emuie siBisieTcst Conuiie. CrekTpaib-
HBII COCTaB, JJIMHA BOJHBI, HHTEHCUBHOCTh CBETA M3MCHSIETCS B 3aBUCHMOCTH OT
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BpeMeHH JHs, ce30Ha. CollHeUHbIe JTYYH TOAPa3AeisIFOTCs Ha YIbTpaduoIeTOBbIE,
BUJIMMbIC ¥ HHPPAKPACHBIC.

VYaeTpaduoeTOBBIC JIydH OBIBAIOT KOPOTKO- M JITUHHOBOJHOBBIC. DTH JyUd
00azaroT BBICOKOW XMMHUYECKOH aKTHBHOCTBIO. B Oonbmmx mo3ax ynsTpaduo-
JIETOBBIE JTy4X T'yOUTEIbHBI ISl BCETO KUBOTO, HO B MAJIBIX 033X OHH HEOOXO MBI
OpraHu3My, y4acTBys B 00pa3oBaHuu ButamuHa D.

BuauMeble myun criekTpa cBeTa MPAaKTHYECKH HE 3aJCPIKUBAIOTCS aTMOC(EpOH.
OnHu nMmeroT 0oJblIoe 3HaueHWe A POTOCHMHTE3a. BUanMbIE JIydyd pa3inuduMBI
OOJIBIITMHCTBOM JKUBOTHBIX.

WudpakpacHble Ty4d HE BOCIIPUHUMAIOTCS Tla30M uenoBeka. OHU SIBISIOTCS
MCTOYHUKOM TeIlIa.

Abuotunyeckue hpaktopbl cpeabl

YneTpaduoneTos i ; HbpakpacHoe

uany4exue - ' ' HanyqeHue

400 450 500 550 600 650 Tao
AnuHa sonHel (HM)

L

Temnepamypa. Bepxuuil npees1 BBIHOCIUBOCTH AJIs1 OOJIBIIMHCTBA OPraHU3MOB
paBen +40-45°C. J)Ku3HeHHass akTHBHOCTH OOJIBIIMHCTBA JKUBBIX CYILECTB, KpOME
TETUIOKPOBHEIX, ociiabeBaeT nipu Temiieparype 0°C. Y opraHu3MoB ¢ HEOCTOSTHHON
TeMIIepaTypoii Tela OBBIIEHHE TEMIIEPATyPhl CPEIbI 10 ONIPEACIICHHOTO 3HAUEHUS
BBI3BIBACT YCKOPEHHUE MPOIIECCOB 0OMEHA BEIIECTB, POCTa H Pa3BUTHSL.

Brasxcnocms. 11oTpeOHOCTE OPTaHU3MOB B OINPECICHHOM YPOBHE BIaKHOCTH
3aBUCUT OT BPEMEHHM roja M Mecra UX oOu-

TaHug. B mporecce sBoNOIMHM Yy HHUX BBIpa-

OoTanuch (PU3MOIOTUIECKUE MPUCTIOCOOICHUS * aKkonoruyeckmne akTopbl

JJsl ToAAepKaHUsI ITOCTOSIHHOI'O YPOBHSI BOJBI ¢ onTumarnbHasi UHTEHCUBHOCTb
B opranmu3Me. HeocTaTok BIa)KHOCTH OTpaHH- ° npeaen BbIHOCINBOCTH
YHMBACT UX JKU3HEIECATEIBHOCTh U reorpaduue-  OrPaHMHMBAIOLNY (haKTOP
CKO€ PacHpOCTpaHECHHUE.
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MPUMEHEHME 1 NPOBEPKA YEHHbIX 3HAHWIA .

1. 3aBepuInTe NpeNI0KeHHs], HCIIOJIb3YSI KJIIOYEeBbIe CJIOBA:

Akonoruyecknm haktop, bMoTnyeckun dakrTop, abnoTnyeckun cpaktTop, aHTpo-

NnoreHHbIN dakTop, orpaHuyuBatowmnm cakTop, ONTUMYM, npenern BbIHOCIU-

BOCTU

1. COBOKYMHOCTb (PM3HUECCKUX M XUMHYECCKHX (PAKTOPOB HEKHBON MPHPOIBI, BIAMSIIOIINX
Ha OPraHW3M H CPEe/ly ero OOUTaHWsI, HA3bIBACTCS ...

2. UurencuBHOCTH (akTopa, HANOOIEE OIArONPUSITHYIO JUIS KU3HEICITEILHOCTH,
HAa3bIBAIOT ...

3. 3nHayeHue ... paxkropa , ONIM3KOE K KPUTHUECKOH I'paHuIle 00JIaCTH BIHMSHUS, MEIIAeT
HOPMAIbHOHN KHU3HECATSIBHOCTH OPraHU3Ma.

4. Bce KOMIIOHEHTBI IPUPOIHOH CPe/Ibl, OKA3BIBAIOIINE BIMSIHUE HAa COCTOSHUE
OpraHu3Ma, MOMyJISLK#, TPUPOIHBIX COOOLIECTB, HA3BIBAKOTCS ...

5. OrmbuieHne pacTeHU HACEKOMBIMU OTHOCHTCS K ...
6. Ilpemen daxropa A BEDKUBAHUS OpraHU3Ma Ha3bIBACTCH ...
7. PanmoakTHBHOE 3arpsi3HEHUE ITOYBBI OTHOCUTCS K ...

2. YcTaHOBHTE COOTBETCTBHE:

1) BHeceHne B MOYBY OpraHWIECKUX YAOOpCHHUN
2) YMEHBIICHNE OCBEIIEHHOCTH M0 MEpe BO3PACTAHUSA
IyOWHBI BOJI0EMA

A. AbuoTnueckuii 3) BeinasieHue 0cagkoB
$axrop 4) TpekpalleHue ByJIKaHUYECKOH aKTUBHOCTH
B. Buornueckuii pakrop 5) [IpopexuBanue cestHIIEB TOMaTOB
C. AHTpONOTeHHbIiA 6) OOMmenenue peK B pe3yabTaTe yHUUTOKEHHs JIECOB
dakrop 7) IloamxeHune TeMneparypsl BO3ayXa
8) CuMO103 6000BBIX PAaCTEHHH C KITyOSHBKOBBIMHU
GakTepusiMn

9) [Moeanne MaJMHBI MEIBEITMU
10) 3apaxeHue yenoBeKa X0JIepHBIM BHOPHOHOM
11) BeiOpoc BpeiHbIX BellecTB B atMochepy

3. 3anoannTe TAOTUIY:

CaeToBbIe JIy4Hn Ocob0eHHocTH 3HaveHue

VYubeTpaduoneToBsie

Buaumeie

Wndpaxpacusie

4. IlpuBeguTe NpuMepbl Pa3JIHYHBIX IPHCIOCO0JICHHIT PACTEHHI M JKUBOTHBIX K
HEJIO0CTATKY BJaru (He MeHee 4-5).
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m nPI/IPOD,HbIE COOBLUECTBA U 3KOJIOTr'MYECKUE CUCTEMbI

— YTo Takoe akonoru4yeckum cpakrop?
’ — Kakue cyuwecTByrOT 3Kkonoruyeckue pakropbi?
®  _Kakue B3auMooTHOLweEHUS CyLeCcTBYIOT Mexay (hakTopamu XUBOMU U
HEXXWBOW CUCTEMbI?

B mpupoie ocobu, oTHOCSIIHECS K pa3HBIM BHJIAM, )KHUBYT HE IO OTISIIBHOCTH, &
B BuJIe Tpymil. Takue IpyIibl, OOUTAIOIINE HAa ONPEICIICHHON TEPPUTOPHH HA MTPO-
TSOHKCHUH TIPOJIOJDKUTEILHOTO TIEPUO0Jia BPEMEHH, HA3bIBAKOTCS NPUPOOHBIMU CO0D-
wecmeamu, WA oOuoyenozamu. Ilpumepamu OHOIIEHO30B SBIISIOTCS —TaKUE
MPUPOJIHBIE COOOINECTBA, KaK 00JIOTO, JIYT, IMUPOKOIUCTBEHHBIHN JIEC U IPYTHE.

CTpykTypa 6moneHo3a. Mex 1y MOmyJsiusIMHA OTACIbHBIX BUI0B, COCTaBJIs-
IONUX OHOIEHO3, 332 CUET COBMECTHOTO MPOXKHUBAHUS (HOPMHUPYIOTCS OMpejie-
JICHHBIC B3aMMOOTHONICHUS (KOHKYPEHIIUS, XUIHUK — KepTBa, MapasuT — X03-
STMH, CHMOMO3 | T.]I.)

fApycbl B 6uoLeHo3e neca

Il apyc

OcHOBY OOJBIIMHCTBA OHOLICHO30B COCTAaBJIIOT pacTeHUs. B HekoTopsix
CllydasiX pacTeHMs paclojlararoTcs M03TaKHO, TO ecTb spycamu. K npumepy, ne-
PEBBS, KYCTAPHUKHU U TPABHI B JIECY 3aHMMAIOT Pa3IMyYHbIE YYaCTKH IPOCTPAHCTBA.
Tax, BepxHHIi Apyc 00pa3yroT JIepeBbs, CPEIHUI — KyCTApHUKH, a HWKHAN 3aHU-
MalT TpaBsSHUCTbIE pacTeHUsl. CBS3aHHBIE C PACTCHUAMHU JKUBOTHBIC TaKXKe
pacriipeienieHbl 110 sipycaM. B BepxHeM sipyce 0OUTarOT OeNKH, ITUIBI, B HIYKHEM —
3al1Ibl, €XKH, JICBl, MypPaBbH U APYI'HE YICHUCTOHOTHE.

UieHb! IPUPOHBIX COOOIIECTB CIIOCOOHBI CaMU CO3/1aBaTh ONPEAEIICHHYIO CpPELy;
HampuMep, B JIECY KPYIHBIE IEpEeBbsl OCIAONIAIOT CUILy BETpa, Y4acTBYIOT B 00pa3o-
BaHUU JIECHOM TOJCTWIKH, M3MEHSIIOT MHUKpPOKIMMAT, CO3Jal0T TEHb U BIIA)KHOCTb.
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Takum 06pazoM, OHH, HOPMHPYS OCOOBI MUKPOKIIUMAT, 00ECTICUMBAIOT COBMECTHOE
NPO’KMBAHUE APYTHX JKUBBIX CYIIECTB Ha 3TOH Tepputopu. B nrore yciuoBus oouTanus
HOITYJIAMI BUAOB H3MEHSIOTCS B OJIarONPHATHOM HAIPaBIICHHN.

MpupoaHble coobwecTBa

[eATenbHOCTDb . NpakTnueckasa pa6ora

U3yuyeHue BugoBoro pasHoo6pasus v Lenen NnUTaHUA B akBapuyme
1. Kakne BogHble pacTeHns mpomnspacTtatoT B akBapuyme?
2. Kaknx npeactasuTenet 6€Cno3BoOHOYHbIX Bbl 3ameTunM  — Yto npousongeT B

(monntocku, pakoobpasHble 1 T.4.)7 aKkBapuyme, ecrii U3 Hero
3. Kakue pbibku obuTatoT B akBapryme? 3anonHute yAanuTb MONJTHOCKOB?
Tabnuuy no pesynbratam HabnogeHui:
PacteHus XuBoTHble
Bopopocnu | MNokpbiToceMeHHble | Monntocku PakoobGpasHble PbiObl

4. MNocTponTe BCe BO3MOXHbIE CXEMbl NULLIEBbIX LIENeEW B akBapuyMe.

IkoJiornueckasi cucrema. JIroboe mpupo1Hoe co00MIeCTBO (OMOIICHO3) KUBBIX
CYILIECTB B COBOKYITHOCTH C UX CPEIOH 0OUTaHMs 00pa3yeT 9K0I02UUECKYIO CUCme-
My (6uozeoyenos). B 3KONOTHYECKUX CHCTEMAaX MPOUCXOIUT KPYrOBOPOT BEHIECTB
W SHepruu. Bo Bpemst KpyroBopoTa BelecTB HEOpPTaHMUYECKHE BElecTBa — BOJA,
YIJIEKUCIBIN Ta3, COCIUHCHHS a30Ta — MOTPEOISIFOTCS KUBBIMU CYIIECTBAMH, a
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nocie ux rudeny BOo3BpallaoTcs B MouBy. B mo0yro sKocHcTeMy J0/DKHA MOCTY-
nate SHeprus. OCHOBHBIM MCTOYHHKOM 3Hepruu Ha 3emute sBisiercst Comune. Ho
COJTHEYHYIO SHEPTHIO MOT'YT HCIIOJIb30BaTh JHIIH aBTOTPOQBI.

K aBroTpodam oTHOCSTCS (POTOCHUHTE3UPY-
IOIINE pacTeHus, nanoOakTepun. OHU Ha3BIBAIOT-

¢ npodyyenmamu. OcTajabHBIE OPTraHU3MBI, II0- ° NnpupogHoe coobLecTBo
TpeOJISIONIE TOTOBBIE OPraHWYECKUE BELICCTBA, * 6uoueHo3

OTHOCAT K rereporpodam. ['ereporpodsl yeBanBa- : g:;);eoueuos

0T OpraHMYECKHUE BEIIeCTBa, CHHTE3UPYEeMbIE MTPO- . 3KONMOFMYECKAS CHCTEMA
JyIIEHTaMH, TIPEBPAIAOT WX B JPYTHE BEIIECTB U * npoAyLeHT
MUHEpanu3yloT ux. ['ereporpodHble OpraHu3Mbl °* KOHCYMEHT

JIENATCS Ha KOHCYMEeHmOo8 — TIOTpeduTesneil opra- - [P

HUYECKHUX BEIECTB, U pedyyeHmos — OpraHnu3Mbl, L

MUHEpAIU3UPYIOIINe OpraHndeckue coequHeHus. K KOHCyMeHTaM OTHOCSTCS
OOJNBIIMHCTBO >KUBOTHBIX M HEKOTOpble TpuObL. [locnme rubenu mpomyuneHTOB H
KOHCYMEHTOB MIX OpTaHHMYECKUE OCTAHKH, Pa3pyIIasich J0 HEOPTaHMYECKUX BEIIECTB
penynenTaMyi (B OCHOBHOM OakTepwsMH W Tpubamu), CHOBAa BO3BpAIIAIOTCS B
NPUPOAY U MOTPEOISIFOTCS PACTEHUSIMH, TO €CTh IPOUCXOAUT KPYTOBOPOT BEIIECTB.

IumeBas nensb. B sKomornyeckoii cucreMe OHA OPTaHU3MEI SIBIISIOTCS MUTIESH
JUTSL APYTUX, ¥ B UTOT€ DHEPIHs, COACpIKAIIAsACs B IMUIIE, MEPEXOIUT OT OJHOTO
opranmusma Kk n1pyromy. Takum oO6pa3oM co3aeTcs MUIIeBas nerb. [lepBeIM 3BeHOM,
BXOJAIIMM B MUINEBYIO LEMb, ABIAIOTCA MPOAYLEHTHI. [IpoayleHTsl SABISAIOTCS
MUIIEH 111 KOHCYMEHTOB IIEPBOTO MOPSAIKa, KOTOPHIMH B CBOIO OY€peIb MUTAIOTCS
KOHCYMEHTBI BTOPOTO MopsAaka U T.J. B xaxaom mocrienyromeM 3BeHE MUILEBOI
uenu 80-95% sHepruu, coneprkaiieiics B MULIE, PACCEUBACTCS B BUAC TEIIa B OKPY-
JKaromiel cpejie. BereacTBue 3TUX MOTEph DHEPTUM B MUINEBOM IeNy He OBIBaeT
Oosee 4-5 3BeHBEB.

MuweBas uenb
B 3KONOrn4yeckom
cucteme s

NPOAYLEHTHI
[pacTennn)

KOHCYMEHTRI

- .
e ..':-‘ (pacTHTENLHORAHKIE, “- N APy .
-{'3f NAOTOAAHLI) Ll i
e te avE, #,
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HckyccTBeHHbIE OHOTeoNeH03bl. bHOTreoIeHO3bl MOTYT OBITH UCKYCCTBEHHO
CO3/1aHbI 1 YeJ0BeKOM. K HCKyCCTBEHHBIM OMOTEO0IIEHO3aM OTHOCSITCS MTAIlTHH, Capbl,
oroponbl W T.I. VCKycCTBeHHbBIE OHMOTEOIEHO3BI HE MOTYT CYIIEeCTBOBAThH 0Oe€3
yuactus yenoBeka. [Ipupoiabie sxe OuoreoneHo3sl 0oJjiee YCTOHYMBBI U B TEUCHUE
JIOJITOTO BPEMEHH MPAKTUUYCCKU HE U3MEHSIOTCS.

UckyccTBeHHble 6MoreoueHo3bl, co3aaHHble YeroBeKOM

Can Mapk

Buocdepa. Bee sxocucteMbl B3anMOCBSI3aHbI U BMECTe 00pa3yroT KUBYIO 000-
704Ky 3emin. [103TOMy BCIO COBOKYITHOCTB JKMBBIX CYILECTB, OOMTAIOIINX HA 3eMIIe,
MO’KHO PpacCMaTpUBaTh Kak 00JIee KPYIHYIO SKOCUCTEMY, Ha3bIBAEMYIO Ouochepoll.

MPUMEHEHME W MPOBEPKA NONTYYEHHbIX 3HAHWUIA .

1. Boi0epuTe BepHbIe YTBEPKIACHHUS:
a. SIpycHOCTB /1aeT pacTeHHUsIM BO3MOYKHOCTB 00JIee TI0JIHO MCI0Ib30BaTh PECYPCHI
Cpenpbl.
b.TIpruMepoM MeKBHI0BOM KOHKYPEHIINH SIBJISIFOTCS] B3aMMOOTHOIICHHS BOJIKOB B CTae.
¢. XHMIIHMYECTBO, KaK MPaBUIIO, TTOJIE3HO JUIS TIOIYJISALIHN JKEPTB.
d.ITapa3uToB OTHOCAT K PeIyLICHTaM.
e. B necHbIX 9KocHcTEMaxX OCHOBHYIO OMOMACCY COCTABIISIIOT ACPEBbS.
f. B OosbIIMHCTBE OMOTEOIIEHO30B €CTh MTPOJIYLICHTHI.
g.JTto0oii OroreoreHO3 SBIISETCS IKOCHCTEMOM.
h. BosbIIMHCTBO pacTeHUit SBISIOTCS MPOAYIIEHTAMH.

2. CpaBHHTE aKBApPUYM C €CTeCTBEHHBLIM BO10eMOM. OTMeTbTe UX CXOJAHbIE U
OTJIHYNTEIbHbIE 0CO0EHHOCTH HA Tuarpamme Benna:

AKBapuym EcTtecTBeHHBIIT BO0EM
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3. PacecmoTtpuTte cxemy nenu nutanus. Kakas crpoka B Tadauue oTHOCHTCS:
A — K TPaBSIHHUCTOMY PaCTCHHIO;
B — k 3ailiy;
C — K BOJIKY.

3
e

(=)

Ne | ABtoTpod | I'ereporpod | IIponyuent | Koncyment neporo| KoncymeHnt Broporo
nopsiaxa nopsiaka
1 Her Ha Her Ha Her
2 Ha Her Ha Her Ha
3 Her Ha Her Her Ha
4 Ha Her Ha Ha Her

¢ rnaea VI ¢ XXvBble opraHM3Mbl U OKpY>KaroLLiasi cpega *
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m EVIOJ'IOFI/I‘-IECKI/IE PUTMbI

— Yro Takoe abuoTtuyeckue takrtopbi?
’ — Kakoe BnusiHne oHu oka3biBalOT Ha XUBble OPraHu3mbI?
L]

NeAaTenbHOCTb .

PaccmoTtpuTe rpacmku, oTpaxarowme pesynbTaTbl HEKOTOPbIX UCCIIeA0BaHUN.
YCcTHO onuwinTe Kaxabin U3 HUX:
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a) Ce3oHHasi cMeHa CyTOYHOM  c) YMCTBEHHasi paboTOCNOCOBHOCTb LLUKOSIbHUKOB B
aKTMBHOCTM V NMecYaHoK TeyeHve Hegenm

— Kakoe obLiee cBOINCTBO 06beAUHSAET 3TN rpachmkm?
— Kakoit BbIBO MOXHO cAienaTb Ha OCHOBaHWUW 3TUX AaHHbIX?
— T';Ae 1 KaKk MOXHO MCMonb30BaThb NOSyYeHHble AaHHble?

[lepuoauuecky MOBTOPSIOLIMECS W3MEHEHUS MHTEHCUBHOCTH OHOJIOTMYECKUX
HPOLECCOB HA3BIBAIOTCS OUOI02UYECKUMU PUMMAMU.

Buonoruueckue purmbl. Bee sxuBble cymiecTBa, oOuTaromuye Ha 3emie, Ipu-
CHOCOOMIUCH K OMOJIOTMYECKUM pUTMaM. B 3aBucuMocTtu ot BpaiieHus 3eMiu Bo-
KpyT cBoeit ocu 1 CoJTHIIa MPOUCXOUT U3MEHEHHE OCBEIIEHHOCTH U TEMIIepaTyphl,
4YTO B pE3yJibTaTeé NPUBOJUT K BO3H