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QPOTOCHHTEIE

B KAETKAOX PACTEHMIN MMEIOTCH
MUKPOCKOMMYECKME OOPA30BAHMS
— XAOPOMAQCTbI. OTO OPraHOMUAbI, B
KOTOPbIX MPOOUCXOAMT MOTFAOLLLEHME
SHEPIrMM 1 CBETA M NPEBPALLLEHME
ee B Heprmo ATP 1 UHbIX
MOAEKYA — HOCUTEAEM DHEPTUM. B
PAHAX XAOPOMAQCTOB

COAEPXKUTCA XAOPOPUAA —
CAOXHOE OPraHnYyeckoe
BELLLECTBO. XAOPOOUAA
YAQBAMBOET SHEPIUIO CBETA AA4
MCMOAb3OBAHMA €€ B MPOLLECCAX
OUOCKMHTE3A TAKOKO3bl U ARYIMX
OPraHMYECKMX BELLLECTB.
PepPMEHTbI, HEOBXOAMMbBIE AAS
CUHTE3A FAIOKO3bl, PACMNOAOXEHDI
TAK>XXE B XAOPOMAQCTAX.




CBETOBAY OA30
QOOTOCMHTEID




1 KBOHT KPOACHOIo CBETA, NMOTAOLLLEHHbIM
XAOPOOMAAOM, MEPEBOAUT DAEKTOOH B
BO3DY>XAEHHOE COCTOAHME. BO3DY>KAEHHbIM CBETOM
DAEKTPOH NpmobpeTtaeTr OOAbLLIOM 3AMNAC SHEPIUM,
BCAEACTBME YEro nepemeLloetcd Ha boaee
BbICOKMM SHEPIETUHECKMM YPOOBEHb. BO30Y>XAEHHbIN
CBETOM DAEKTPOH MOXXHO CPOBHUTb C KOMHEM,
NOAHSTbIM HQO BbICOTY, KOTOPbIM TAKXKE NpuobpeTtaer
MNOTEHUMAABHYIO SHeprmio. OH TepIeT ee, MaAda C
BbICOTbI. BO3OY>KAEHHbIM SAEKTPOH, KAOK MO

| CTYMEHSM, MEPEMELLLAETCS MO LLEMM CAOXKHbIX ]
OPraHUYECKMX COEAMHEHMM, BCTPOEHHbIX B -
> XAOPOMAQCT. [lepemeLLLadsCh C OAHOM CTYMEHM HA

APYIYIO, DAEKTPOH TEPIET SHEPTUIO, KOTOPAOY
MCMOABb3YETCA AAY CHMHTE3A ATP. POCTOATUBLLIMM
SHEPIMIO SAEKTPOH BO3BPOALLLAETCS K XAOPOTOUAAY.
HoBag nopumsgd CBETOBOM SHEPTIMM BHOBb BO3DY>XAQET
DAEKTPOH XAOPOPMAAQ. OH CHOBA MPOXOAMT MO
TOMY Xe MYTU, PACXOAYS DHEPTUIO HO OOPA30BAHMS
MOAEKYA ATP,




TemMHOBO4 Q0A30
QOOTOCUHTE3A




1 XAOPOMAQCTOX €CTb MATM YTAEPOAHbIE CAXAPAQ,
OAMH M3 KOTOPbLIX pubyAo3oaAudocdhaT, IBAIETCH
OKLLEMTOPOM YIAEKMCAOTO rasa. Ocobbin

EPMEHT CBA3bIBAET MATU YTAEPOAHbIM CAOXAP C

YITAEKMCABbIM TA30M BO3AYXA. [ToU 3TOM

obpa3yeTCd COEAMHEHMS, KOTOPbIE 3ACYHET

SHepPrmm ATP 1 MHbIX MOAEKYA-HOCUTEAEN

DHEPIMM BOCCTAHABAMBAIOTCA AO LLIECTU

YTAEPOAHOM MOAEKYAbI TAKOKO3bl. TOKMM

> ODPA30M, SHEPTMI CBETA, NPEOBPA3OBAHHAS B

TEYEHUNE CBETOBOM PA3bl B SHEPTMIO ATP 1 MHbIX

MOAEKYA-HOCUTEAEMN DHEPTUM, MCMOAbIYETCA AAS

CUMHTE3Q FAKOKO3bl. DTM MPOLLECCHlI MOTYT UMATM B

TEMHOTE.
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AbIXOQHME

AbIXQHME 9BASETCS YHUBEPCAABHbBIM
CBOMCTBOM BCEX XMBbIX OPraHM3MOB,
KOTOpble HOCEAMOT 3eMALD. CyTb 3TOrO
npoueccay , TAKXE KAK Y
>KMBOTHbIX, COCTOMT B MOFAOLLLEHUM
KMCAOPOAQ, KOTOPbIM B3AMMOAEMNCTBYET C
OPraHNYECKMMM COEAMHEHUAMM TKAHEM MX
OPraHM3MOB C OOPA30BAHMEM YTAEKUCAOTSI
1 BOAbI. [TPM ABIXQHMM BOAQ MCMOAb3YETCH
COMUM PACTUTEABHBIM OPTAOHM3IMOM, A
YIAEKMCAOTY PACTEHMS BBIAEASIOT B
OKpY>XAtoLLLEE NPOCTPAHCTBO. AbIXOHWE
XAPAKTEPUIYETCH TEM, HTO AAS BBIAEAEHMS
SHEPIMU PACXOAYETCH OPraAHUYECKOE
BELLLECTBO, TO €CTb 3TO NPOLLECC, OOPATHbIM
AOOTOCHHTESY, MPK KOTOPOM MPOUCXOAMUT
HOKOMAEHME MUTATEABHbIX BELLLECTB B TKAHAX
PACTEHUI. B CBETAOE BPEMSA CYTOK
NPAKTUYECKM BCE PACTEHUSI MPOAYLLMPYIOT
KMCAOPOA, HO B X KAETKOX MMEET MECTO U
AbIXOHME, NPOTEKAIOLLLEE MEeHee
MHTEHCMBHO. B HOYHOE Bpems npoL.ecc
ABIXQHUS MPOUCXOAMT OKTMBHEE, TOTAQ KAK
dooTOCHHTES NMpeKkpaLLLaeTca 6e3 AOCTyna
cBeTa.




Oco06eHHOCTHU AbIXAHUA PACTEHUU

1 PacTteHus, Kak 1 BCE XXMBble OPIAHM3MbI, AbILLIAT. [TpM 3TOM OHU MOTAOLLLOIOT
ATMOCCPEPHbIM KMUCAOPOA, A TAKXKE MCMOAb3YIOT TOT KUCAOPOA, KOTOPbIM
O0pPA3YyETCA Y HMX B NpoL.ecce OOTOCHMHTE3A M UMEETCH B MEXKAETHUKAX (pUC.
118). AbILLOT PACTEHMA U AHEM, M HOYBIO. AHEM DOABLLIAS HOCTb ATMOCAOEPHOIO
KMCAOPOAQ MOCTYMNAET B PACTEHUE YEePE3 YCTbMLA AUCTHEB M MOAOAbIX MODBETOB,
KOXMLLY MOAOAbIX KOPHEM, A TAKXKE Ye4EBMYKM CTEDOAEN. HOYBIO NOYTK Y BCEX
PACTEHMM YCTbULLO 3AKPbITbI. B 3TO BPEMS OHU AAS AbIXOHMSA MCMOAB3YIOT, B
OCHOBHOM, KMUCAOPOA, ODPA30BABLLIENCA MPU FOOTOCUHTE3E M HOKOMAEHHbIM B
MEXKAETHUKAOX. 10 MEXKAETHUKOM KMCAOPOA MPOHMKAET BO BCE XMBbIE KAETKM
PACTEHUMN.

Beuyepom




[TfpMeHeHne 3HOHUMU O
AbIXOHUM PACTEHUN

1 Mo BbIPALLMBAHMM KYABTYPHbIX PACTEHMKA MOYBA
YMNAOTHAETCSH M COAEPXKMUT MOAO BO3AYXA. [TOSTOMY AA4
YAYHLLEHUSA AbIXOHUSA KOPHEW €€ PbIXAIT CNELMAAbHbBIMM
KYAbTMBATOPAMM. OCOBEHHO OT HEAOCTATKA KMCAOPOAC
CTPOAQIOT PACTEHMY, BbIDALLLMBAEMbBIE HO CUABHO
YBAODKHEHHbIX (30OO0AOYEHHbBIX) MOYBAX. AAS YAYYLLIEHMS
CHABOXXEHMA BO3AYXOM KOPHEM PACTEHMM TAKME MOYBbI
OObIHHO OCYLLIQIOT.

1 MNpU XPAHEHMM CEMSH B 3E€PHOXPAHUAMLLLOX CAEAAT 30
BACDKHOCTbIO CEeMSH. Chlpble CEMEHA AbILLIAT
MHTEHCUBHEE 1 CUMABHO PA30rPEBAIOTCS BbIAEASIOLLIMACS
TEMAOM — TOTAC 30POAbILLIM B HMX MOrMOAOT. YTOOBI
3TOrO HE MPOUCXOAMAO, 30KACABIBOEMbIE HO XPAHEHME
CEMEHA AOAXHbBI ObITb CYXMMM, O 3E€PHOXPAHUAMLLLE —
XOPOLLO MPOBETPUBAEMbIM.




Kucnopog

Yrnekucnol
ras

Yrnekucnoli Kucnopoa

ras
[1bixaHue

POTOCUHTES




CNACUBO 3A
BHUMAHUE!




