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DOTOCUHTE3 U AbIXaHNE

BObLWIMHCTBO aBTOTPODHbIX OPraHM3MOB, NMOMIOLLAs CONHEYHbIE Iy4l, 3aMacatoT SHEPTUHO, a
ApYyrve opraHv3Mbl UCMOAb3YHOT 3TOT 3anac /18 NOAAEPXKaHWUSA CBOEN XM3HEAEATENbHOCTU. ITO
B3aVIMOZEWNCTBME OrPaHNYNBAETCS He TOJIbKO NMUTAHMEM, HO TakXe UrpaeT BaXkKHYH poJib B
bopmrpoBaHMM ra30BOro coctaBa aTMocohepsbl.

Ha Halwew nnaHeTe 3Heprus NOCTOSHHO NpPeBpPaLLaeTcs U3 OAHON GOpPMbI B APYryHO, U UMEHHO 3TK
NpeBpaLLEHNS IeXaT B OCHOBE HEMPEPbIBHOCTM XMN3HU. DOTOCKMHTES U AbIXaHWE ABASOTCA ABYMS
OCHOBHbIMM BUONOTNYECKUMI NpoLLeccaMu, obecrneumBaroLLMMK KPYroBOPOT 3Heprum B bruocoepe.

%

[ntoko3a

Kncnopog

Yrnekuclibli ras

Boga, MuHepanbHble BeLecTsa

® Kncnopog, coctaBaatowymi ® 1. Kakoii NPUPOAHBIN NPOLLECC U KaKne OpraHn3Mmbl
npumepHo 21% rasos NpuBENN K NOABAEHUIO KNCI0poja B aTMochepe?
aTMocdepbl, YUpesBblyanHO BaxkeH 2. Kak yBennyeHne Konmyectsa KMcaopoaa B atmochepe
AN Xun3Hn. OfHaKO KNCNOPOZ He MOBAMUANO Ha Pa3BUTVE XMU3HW Ha 3emne?
BCerja npucyTcTBoBan B 3. Kak Bbl gymaeTe, MOTyT /1 XKMBble OPraHV3Mbl AblllaTb
aTMocdepe 3eman. B HeckncnopogHom cpege?

3 pa3gena Bbl y3HaeTe

» MNpouecc poTocnHTE3a Y PacTeHNA MPOMCXOAWT B X/IOpOniacTax ¢ yvactmem sHeprmn ConHua

* VIHTEHCMBHOCTb 1 ANMHA BOJIHbI CBETA, TEMMEPATYpa, KOHLEHTPALMA YIEKUCIOTO rasa, KOIMUYEeCTBO BOAbI
N MUHEpPa/bHbIX BELLECTB ABAAOTCA BHELUHMMUN GakTopamu, BAVAFOLLMMM Ha CKOPOCTb POTOCMHTE3a

* OCO6EHHOCTU CTPOEHUSA INCTa ABAAKOTCH BHYTPEHHUMU GakTopamu, BANAFOLLMMMN Ha CKOPOCTb
doTocmHTe3a

* B npouecce KNeTouHOro AbixaHWs OpraHMYeckne BELLLECTBA B KJIETKE MO3TarNHO PacLLensakoTcs C
yyactmeM GepMEHTOB, NPV 3TOM BbIAENAETCA SHEPrUs

* Y 3yKapUOTUYECKNX OPraHN3MOB KUCIIOPOAHBIV 3Tarn MPOUCXOAWUT B MUTOXOHAPMSIX

+ AHa3pObHOE AbixaHNe — 3TO pacLLEeneHe OpraHNYeckyx BELLECTB 6e3 yuacTus KUCIOPOoAa, NMpu
KOTOPOM BbIJeNseTcsi HeBOobLLOE KOMYECTBO SHEPTUn

* [Mpy aHa3POBHOM JbIXaHNW Yy Pa3AMYHbIX OPraHN3MOB MPOUCXOAUT CMNPTOBOE UM MONOYHOKUCIOE

bpoxxeHve
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5.1 ®oToCnHTE3

Ha pucyHke n3obpakeH 3KCneprMeHT, B KOTOPOM
nccnepoBaTeslb N3yyaeT npoLecc GoToCnHTE3a,

NCNoNb3ya BOAHOE pacTeHue aio4eto. B xoae My3blIpbKA
onbiTa HabatogaeTcs obpasoBaHMe My3bliPbKOB BO3Ayxa

BO34yXa B BOJE.

« Kak Bbl gymaeTte, B Uem npuumnHa
nosiBIeHUA Ny3blpbkoB Bo3ayxa?
KakoW ra3 moxxet o6pasoBbiBaTb 3TH

ny3bipbkn?
» Moxet nn obpasoBaHue

ny3blpbKOB BO3AyXa NMpPoAO/DKaTbCA

npw oTCyTCTBUM cBeTa?

XJ10POMAACT, TUAAKOUA,
ST:15[W rpaHa, CTPOMa, XJ10poduan

BOAHOE pacTeHue —
3n04es

BOAA

B npouecce poTocnHTE3a pacTeHre NCMOAb3YyeT NajatoLlyro Ha
Hero CoNHeuYHyo 3Hepruto. Mpwu 3ToM pacTeHne npeobpasyet
3Hepruto CosHLa B SHEPTUHO XMMUYECKUX CBA3EN. ITa aHeprus
COXpaHAETCs B MOJEeKYyax OpraHNYeCcKnx BeLLECTB B BUAE
BbICOKOIHEPreTMYeCKNX CBA3EN N 3Ty SHEPTUIO NCMONb3YHOT Kak
CaMo pacTeHue, Tak U Apyrve opraHv3Mbl, MUTALOLLMECH UM.
dOoTOCKMHTE3 — 3TO NPOLECC CUHTE3a OPraHNYecknX BELLEecTB U3
HeopraHMYyecknx C y4acTmem CONIHEYHOW 3Heprun. B atom
npouecce pacTeHne NCNONb3yeT YINEeKNCbIV Ta3 1 BOAy, U B
pe3ynbTaTe CUHTE3NPYETCA [1H0KO3a, @ MONEKYASPHBIA KMCNOPOA
BblAenseTcsa B atmocdepy.

6(:()2 + 6HZO cBeToBasa sHepruna C6H1206 + 602

xnopodunn

Y BbICLUMX pacTeHnin GOTOCKMHTE3 NpoTeKkaeT B 0CObbIX AByMeMbOpPaHHbIX OpraHennax —
xnoponnacrax. BHewHas membpaHa xnoponaacta MMeeT rajkoe CTpoeHune. BeipocTbl
BHYTPEeHHeN MeMbpaHbl — MAOCKME, AUCKOOOPa3Hble TUAaKOUAbI — pacroaratoTcs Apyr
HaZ ApYyrom 1 obpasyroT rpaHbl. BHyTpeHHAs Xnakas cpesa xJ0ponaacra Ha3biBaeTcs
CTpoMoiA. B 3101 cpesie HaxoAATCA HYKNEUHOBbIE KMCNOTbI, pHOCOMBbI, GepMEeHTbI,
aMWHOKMCNOTbI, HeKoTopble 6esikn, MMnuabl N Kpaxman. B Tunakongax, pacnonoxeHHbIX B
CTPOME, COAEPXKMUTCA MUTMEHT XAopodnan, NpuaatoLL M X1I0POonaacTam 3eEHbIN LBeT.
Xnopodunnn obnasaet cnoCOBHOCTHIO NOMOLLLATbL CBETOBbIE NYYW.




®OTOCKHTE3 1 AblXaHWe

MonepeyHt
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mesoduana
Xnoponnact
Tunakong
[pana
Crpoma
BHewwHsAsA
MembpaHa
BHyTpeHHss MexxmembpaHHoe
MembpaHa NpPOCTPaHCTBO

doTOCKHTE3 — 3TO HEe OAHa peakuMs, a CIOXKHbIW LLeNHON NpoLecc, COCTOALLNA 13
HECKO/IbKUX CTaguniA. XN0poduan, pacnosoXkeHHbI Ha MeMbpaHax TMNakouaos,
MOrN0OLLAeT COMTHEUHYHO SHEPTUIO, U 3Ta IHEPrua NpeBpaLLaeTcs B Xummyeckyro. Ha
ClesytoLLem 3Tane 3Ta SHeprvs UCnosib3yeTcs B CTPOMe AN 06pa3oBaHms
OpraHMYyeckux BeLLEecCTB.
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OnpepeneHune xnopodpunna B INCTbAX METOAOM XpomMaTorpapumn

MpuHagne>XXHOCTU: 3eNEHble NNCTbA (LUNWHAT), CNUPT UAM aLETOH, CTYMNKa C NeCTUKOM,
dunbTpoBanbHas bymara, Npobupka U CTEKASHHBIN COCYA, KapaHnaall.

Xop, paborbi:

1. Menko HapexbTe 3enéHble NIMCTbS U pa3oTpUTe UX B CTYIKE.

2. K nsmerns4€HHbIM NUcTbam gobasere HeEGOMbLLOE KONMYECTBO cnupTa (Mnn aueToHa) 1 nepemMeLlanTe.
3. lNonyyeHHbIN 3enéHbIn PacTBOp NepenenTe B CTEKNAHHBIN COCY.

4. Ha qounbtpoBarnbHoi Gymare kapaHaallom npoBeauTe NpsiMyto NMHUI0 NPUMEPHO Ha 2 CM Bbile eé
HUXKHETO Kpasi.

5. MomecTnTe hmnbTpoBanbHyto Bymary B pacTBop Tak, YToObl NpoOBEAEHHas NMUHUS HAaXoaunack He B
pacTBOpe, a Haf, ero NoOBepPXHOCTLIO.

6. Yepes HekoTopoe BpeMs Bbl OyaeTe HabnoaaTh, Kak no Gymare BBEPX NepeMeLLatoTCsi NMorochl PasnmyHbIX
LIBETOB.

7. MurmeHT xnopodunn no LBeTy 1 CNOoCOBHOCTM NOrMoLLaTe CBET Nogpasgenserca Ha xnopodunn a n
xnopocunn b.

LesatenbHocTb

—1—— Xnopodwan a
MurmenT

—1—— Xnopoduan b

O6cyaure:

1. Yto nokasbiBalOT pa3HOLBETHbIE MOJIOChI,
KoTopble Bbl Habatoaann Ha punbTpoBaIbLHOM
6ymare?

2. Kaknm o6pasom 3T0T onbIT A0OKa3biBaeT, UTo B
JINCTbAX COAlePIKATCA He TOJIbKO 3e/1E€Hble, HO U
Apyrve nNnUrMeHTbI?

Xnopodwnn a
Xnopodwnn b

Okpacka nmcra \/

HauanbHas
NIVHWS

|
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B npouecce poTtocmHTe3a 13 BELLECTB C HU3KMM COAep>XKaHNEM SHeprum —
Yr1eKMCA0ro rasa n BoAbl — 0b6pa3yroTcs BbICOKOIHEpPreTuyeckme opraHmyeckme
BellecTBa. HakonneHve v pacnpegeneHve opraHM4yecknx BeLLecTB B OpraHax pacTeHus
ABNAKOTCA PU3NONOTNYECKM MOCNef0BaTe/IbHBIM U LieieHanpaB/eHHbIM NPOLLEeCCOM.
®OTOCMHTE3 B OCHOBHOM NMPOUCXOANT B KNeTkax mesobumana ancra. Yactb
ob6pa3ytoLLencs rHKo3bl Cpa3y UCMOAb3yeTCA B KNETOUHOM AbIXaHUK, @ Apyras yacTb
npeBpaLlaeTcs B KpaxMas U BpeEMEeHHO 3anacaeTca B KjeTkax nmcra.

Bonbliasa yacTb NpoaykToB GOTOCUHTE3A TPAHCMOPTUPYETCA B APYrve opraHbl pacTeHms
no Tpybkam Gno3Mbl. DTN BeLLLeCTBa HaKananMBaroTCA B KOPHAX, CTEOANX, INCTbSAX,
nioAax U CeMeHax B 3aBUCUMOCTM OT BMAA pacTeHusa 1 ero notpebHocTen. Takmm
06pa3oM, HakoMeHWe NPoAYKTOB GOTOCUHTE3A B Pa3/IMUHbIX OpraHax ABAsSeTcs
BaXXHbIM BMONOrMYeckMM MexaHn3MoM, obecrneunBaroLLM He TObKO SHepreTnyeckme
NoTPebHOCTM pacTeHMA, HO 1 ero PoCT, Pa3MHOXeHMEe 1 CNOCOBHOCTb
npucnocabameaTbca K HeONAaronpuUATHLIM YCI0BUAM.

CnocobHOoCTb K GOTOCMHTE3Y XapaKTepHa He TONbKO AN 3e1EHbIX PAaCTEHUN.
HekoTopble 0AHOKNETOUHbIE OpraHN3Mbl, Takne Kak LiaHobakTepuu, xaopenna,
XNaMUAOMOHaZa 1 3eN1€Has 3BIIEHa, Tak>Ke MCMOJb3YHOT COTHEYHYHO SHEPrmo ANA
0bpa3oBaHMA opraHMYecKnx BeLLLeCTB. ST OpPraHM3Mbl UTPaKOT BaXKHYH POJib B
oboralleHnn niaHeTbl KNCA0POAOM 1 GOPMUPOBAHUN MULLEBLIX LieMnen.

COKpaLLI,eHI/Ie 3eN1EHbIX Haca>|<p,eH|/||7| ABNIAETCA OAHUM N3 q)aKTOpOB, BbI3bIBatOLWMX
yBEANYEHUNE COAEPXKAHNA YINEKNCNOIO rasa B aTMochepe. Kak Bbl AyMaeTe, KaKyro
ONacCHOCTb AN1A XU3HW YenoBeKa NpeacTaBadAEeT 3TO N3MeHeHune?

npumeuwre nony4yeHHblie 3HaHUA

lpoaHanusupyiime npedcmasieHHyt0 cumyayuro.

Y106l ONpeaenvTb Posib CBETA U YINEKMCAOTO ra3a B GOTOCMHTE3E, YYeHUKN nomeTuam bykBamun A 1 B aBa
JINCTa KOMHATHOrO PacTeEHUsA B ropLUKe, KOTOPOe NpesBapuTENbHO AepXaiu B TEMHOTE B TeUeHWe ABYX
CyTOK. JINCT A MOMECTUIN B CTEK/ISHHBIN COCYA, BHYTPU KoToporo Haxoawacs KOH, n naoTHoO 3akpbiau ero.
YacTb Mcta B Hakpblan antoMHMeBON Gobroin. PacTeHre o0CTaBUIM Ha ABOE CyTOK Ha CBETY.

3aTeM yUYeHWUKM copBain NNCTbA A 1 B ¢ pacTeHMs 1 Ha 2 MUHYTbI MOMECTUAIN UX B KUMsLLYO Bogy. [Mocne
3TOrO INCTbSA NEPEHECAN B COCYA CO CMUPTOM W HarpeBanun Ha BoAsiHON HaHe J0 obecLBeynBaHuS.
ObecLBeyeHHble INCTbsi CHOBA MNOMECTUAN B FOPSAUYIO BOAY, UTOObI PAa3MArumnTh KX, 3aTeM KaxAbIA NCT
OTAENbHO NONOXUAN B YaLlKy MNeTpu n gobasuan ceepxy 1-2 kanam pactsopa noga.

YacTtb sincTa B, koTopas 6blna oCTaB/ieHa Ha CBETY, Mo AEUCTBMEM pacTBOpa Moaa npuobpena crHe-
dronetoByro oKpacky.
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Ha yuyacTke, NOKpbITOM GpONbron, n3MeHeHus LiBeTa He npom3oLwio. Kpome Toro, McT A He NPUoBPEn
cvHe-GUONETOBYHO OKpPaCKY.

YTobbI pacTeHne 13pacxof0Bano MMEOLLMIACS
B €ro JIMCTbAX KpaxmaJ, ero BblAepXXmBatoT B Cnnpt
TEMHOTe B TeUeHune ByX CyTOK. R
B BOJa —1— fopauas
ol BOJA B
Tner ———&84
Jinet——
a) JInct NnpuMepHO Ha 2 MUHYTbI MOMeLLaroT b) Jinct nomeLuatot B cnupr,
B KMMALLYIO BOAY, YTOObI OCTaHOBUTbL HaxoAALLMIACA Ha ropaYel
AeATeNbHOCTb GepPMEeHTOB B KAeTKax U BOAAHOW DaHe, 1 HarpeBatoT
0CNabuTb KNETOYHYHO CTEHKY. A0 obecLiBeunBaHMA.

(MpumeuaHue: xnopodpunn
pacTBopseTcs B cnvpTe).

KOH
(rnapokeug kanns — ..
HeopraHu4yeckoe
coenHeHue C
XUMUYECKOW
dopmynoit KOH. Takxe %
€ro HaselBaIoT EAKMM. ) G eciiBEUEHHBI INCT Ha KOPOTKOE d) Nlnct knaayT Ha 6enyro NoBepxXHOCTb
Kanmew, KayCTVI‘-iSCKI/IM
TSN [T BpeMA NOMELLLAIOT B ropAYvYyro BOAY, (B wawky MeTpwn) 1 KanaroT Ha Hero
KaneBoii WENoubHO. YTOObI OH Pa3MATYNIICA. pacTBop roga.
A B

O6cyauTe:

» Mouemy nocne go6baBneHns pacTtBopa oaa A1cT A He NpPUOBPEN cnHe-PproNeTOBYHO OKpacKy?

« Kak MO)XHO O6BACHUTL pPa3inumnsa B OKpacKke MeXXAY NOKpPbITOi ¢poNbro U HENMOKPbLITON YacTAMU
nucra B?

« Kakne ¢akropbl aBAsOTCA HEO6X0A4UMBIMU ANA NPOTeKaHUA POTOCMHTE3a Ha OCHOBAHUMU
pe3ynbTaToB 3TOro onbiTa ?

MpoBepbTe NoslyueHHble 3SHAHUA

1. Kakune BelLecTBa pacTeHMA UCMOb3YHOT B nNpoLiecce GoTocnHTe3a?

2. KakoBa posb nurMmeHTa xsopodpunna B GoTtocnHTese?

3. B Kakux opraHax pacTeHWI HakanaMBakoTCs OpraHMyeckme BelecTBa, obpasyrolimecs B pesynbrate
doTocmHTe3a?

4. Kak 4actu pacteHus, He cnocobHble K GOTOCUHTE3Y, HanpUMep KOPHWU 1 KAYyOHW, MONyYatoT OpraHnyeckme
BellecTBa?

5. Y Kaknx opraHu3MoB, KpOMe pPacTeHWA, MPONCXOANT npoLiecc GoTocmHTe3a?

6. Ecnv Ha 3emne npekpaTmtca npouecc GOToCnHTE3a, TO Kaknmm byayT nocneactema? O60CHynTe CBOE
MHEeHwWe.




doTocnHTE3 U AblXaHne

5.2 ®aKTopbl, BAVAOLME HA CKOPOCTb POTOCUHTE3A

OAWH 1 TOT Xe BUZA PacTeHUs Ha COTHEYHOM
y4yacTke pa3BMBaeTCsA ObICTPO, TOrAa Kak B TEHU
pacTéT cnabo. Y HEKOTOPbIX PACTEHWUA NNCTbSA
KPYMHbIE U TOHKWE, Y APYTUX — MaNeHbKME U
TOACTblE. DTV pa3nnuna BAMAIOT Ha bonee
3bdeKTMBHOE MCMONb30BaHMeE CBETa PaCTEHNAMMN
1 Ha NPOAYKTUBHOCTb POTOCUHTE3A.

doTOCUHTE3 He SBASETCA MPOLLECCOM, NMPOTEKAROLLMM C MOCTOSHHOMN
CKOPOCTbIO. Ha npouecc poTocnHTE3a HEMOCPEACTBEHHO BAUSAIOT
BHeLLHWe GaKTOpbl — MHTEHCUBHOCTb U AJIMHA BOJIHbI CBETA,
TeMnepaTypa, KOHLEHTPALMSA YIIEKUCIOTO rasa, KONNYeCTBO BOAbI U
MWHepanbHbIX BELLECTB, @ TaKXe BHYTPEHHME GpaKTopbl, Takme Kak
OCOBEHHOCTN CTPOEHUSI OPraHOB PacTeHMSs, B KOTOPbIX MPONCXOANT
doTocnHTE3, B 0CO6EHHOCTU AncTa. Ecam kakoro-ambo mns stmx
$aKkTOpOB HEAOCTATOYHO, OH HAUMHAET UTPaTb OrPaHMUNBAIOLLYHO
POJib, U B pe3y/ibTaTe CKOPOCTb GOTOCUHTE3A CHUXKAETCS.

NHTEHCMBHOCTb CBETA U A/1MHa BOJIHbI

1 « Kak Bbl gymaeTe, OT Kaknx
¢akropos 3aBucUT
ckopocTb poTocuHTe3a?

» Kak ocobeHHOCTU cTpoeHusA
JINCTa NOBbILIAIOT
3¢ PeKkTUBHOCTL
¢orocuHTesa?

CKOpOCTb GOTOCUHTES],
LCELIER MHTEHCMBHOCTbL CBETa,
ANINHA CBETOBOW BOJIHbI,
TemMneparypa, KOHLeHTpaums
Q/mekmcnoro rasa

[na npotekaHna GOTOCMHTE3a CBET ABAETCA OAHVIM M3 OCHOBHBIX YCIOBUI. [10 Mepe yBennueHns
WHTEHCVBHOCTW CBETa CKOPOCTb GOTOCMHTE3a Takxke Bo3pacTtaeT. OAHAKO 3TO yBeNnyeHve NpoAo/IKaeTCA

VWb A0 ONpeAenéHHOro npeaena, Nocae Yero CKopocTb
OCTaETCA MOCTOSAHHOW. JTO CBA3aHO C TeM, YTO Apyrue .
dakTopbl, HaNpMep KOHLEHTPaLMA YIeKUCIOro rasa nim %
Temnepartypa, Ha4yMHaroT OrpaHMYMBaTL NPOLECC ©
doTOCMHTE3A. 2
CkopocTb GOTOCUHTE3a 3aBUCUT HE TOIbKO OT

MornouweHmne ceeta (%)

Xnopodunn b

Xnopodwnn a

350 400 450 500 550 600 650 700 750 800
VHTEHCMBHOCTM CBETA, HO U OT //INHbI €70 BO/HbI. 3TO _ . _

CBSI3aHO C TEM, YTO MUIMEHT X10POdUAN NO-Pa3HOMY

[nnHa BOMHBI (HM)

MOI/OLLLAET CBET C Pa3/IMUYHOM AJIMHOWN BOJHbI. m'/'HTeHC”BHOCTb porocurTesa
CkopocTb GpOTOCMHTE3a Hanboiee BbICOKas MPU KPAaCHOM U &
droneToBOM CBETE, a NPW 3e/1EHOM — CaMas HU3Kas. ::
[pyymrHa B TOM, YTO pacTeHUsi OTpaXkaroT HO/bLLIYHO YacTb »

3€/1EHOro CBeTa U MoroLwaroT Jnb He60ﬂbLIJyI-O €ro 4acTtb.

350 400 450 500 550 600 650 700 750 o
|_|O3TOMy 60ﬂbL|J|/|HCTBO paCTeHI/IIZ Mbl BUANM 3e1E€HbIMMW. _ - _

[nvHa BOMHBI (HM)
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BausHue uBeTa cBeTa Ha CKOPOCTb POTOCUHTE3A

0
| MpuHaaNeXHOCTU: pacTeHe 3104eA, HECKOIbKO CTaKaHOB, HaMOMHEHHbIX BOAOM, LiBETHbIE MNEHKM
E VAn uennodaH (KpacHbIv, CUHWIA, 3eN1€HbIN), NICTOUHMK CBETa (n1aMna UAu CONHEUHbIV CBET).
% Xoa pa6orbi: )
=i 1.lomecTute pacteHns 3104eu B CTakaHbl, HarNoJHeHHbIe BOAOW.
2. HakpowiTe cTakaHbl N1EHKaMU pasHbIX LBETOB.
3. Pacnonoxwute cTakaHbl Ha OAIMHAaKOBOM PaCCTOAHUM OT UCTOYHVIKA CBETA.
4. B TeueHMe HEKOTOPOTrO BpeMeHU Hab/toAanTe 3a NysblpbKamu KMCN0POAA, BbIAENAOWVMUCA U3
pacTeHun.
5. CpaBHWTE YMC/IO My3bIPbKOB, HabNOAAEMbIX MPY KaX/AOM LiBeTe cBeTa.
O6cyaure:

1. Moa nnéHkoi KaKoro LBeTa B cTakaHe pOTOCUHTE3 Npoucxoana Hambosiee UHTEHCUBHO?
2. Echn KoMHaTHbIe pacTeHUA AepiKaTb TOIbKO MpU 3e/1IEHOM cBeTe, Kak U3SMEeHUTCA UX pa3Butue?
Mouemy?

3. Kak BblI AyMaeTe, noyemMy npuv BbipalwjuBaHUn paC'rel-mﬁ B Ten/imuax yumntbiBaloT UBeT cBeta?

Temnepatypa

Temnepatypa Tak>e ABNAETCA OAHUM U3 HaKTOPOB,
BANAIOLLMX Ha CKOPOCTb poToCnHTE3a. Kak 1 BCce apyrue
Broxmmmyeckmne n bronornyeckme NpPoLeccsl,
npoucxogsLume B Kaetke, pOTOCMHTES NpoTeKaeT B
onpezsenéHHOM ONTUMalbHOM TeMMepaTtypHOM JAnanasoHe.
YcTaHOBJ/IEHO, UTO B OMnpeAenéHHOM UHTepBase TeMnepartyp
CKOpOCTb pOTOCKHTE3a NoBbiwaeTca. OfHaKo Npw BbICOKOM
TemnepaTtype ¢pepmMeHTbl, y4acTByroLLne B GOTOCMHTESE,
TEPALOT CBOKO eCTEeCTBEHHYHO CTPYKTYpPY U CBOMCTBA, MO3TOMY
CKOPOCTb GOTOCMHTE3a NOCTENEHHO 3aMeANAeTCs.

CkopocTb poToCMHTE3a
a

1 >
0 10 20 30 40 50 Temnepatypa (°C)
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KoHueHTpauwna yrnekmcaoro rasa
Yrnekncabl ra3 ABASETCA OCHOBHbIM CbIPbEM /A CMHTE3a
OopraHMyeckux BewecTs B npouecce ¢otocmHTesa. 1o mepe

yBEe/IMYEHNA ero KOHLEeHTpaLmm CKopocTb GOTOCUHTE3a

BO3pacTaeT 40 onpeAenéHHOro npeaena, MOCKobKy pacteHne

ncrnonbsyet 6osblue yriekucaoro rasa. OgHako nocne

NpPeBbILLIEHNA ONTUMANbHOIO YPOBHA KOHLIEHTPALIMK CKOPOCTb — ,

bOTOCUHTE3A Y>KE HE YBEIMUMBAETCA Y OCTAETCA MOCTOAHHOW. 0 004 008 012 016 020 KoueHTpaums
yrnekuciaoro

raza (%)

CkopocTb poTocmHTE3a
A

Kak Bbl AymaeTe, noyeMy B NacMypHYyto norogy npouecc GOoTOCMHTE3a, XOTA U
ocnabeBaeT, HO He NpeKpaLLaeTcs NONHOCTbHO?

OcobeHHOCTH CTpoeHnAa nncta

CkopocTb poTOoCKHTE3a
CkopocTb GOTOCMHTE3a TECHO CBA3aHa C TakKUMK 1

0COHBEHHOCTAMMU CTPOEHMS, KaK KONIMUYECTBO XI0poduana, Yncno

XI0POMJIACTOB M YCTbUL, a TakXe TO/ILWMHA INngepmMmca 1

KYTUKYbI.

KpynHble 1 TOHKMe ancTbsa noay4varot 6onblue ceta. bonblias

naoLajb NOBEPXHOCTM AncTa baaronpuaTHa ana GOTOCUHTe3a. >

Konnyectso xnopodunna

bosbwoe uncno YCTbUL, obneruaet nocrynneHne yrnekmcaoro
rasa B JINCT.

Y 60/1bLUINHCTBA OPraHM3MOB, CMOCOOHBIX K GOTOCKMHTE3Y, NPUCYTCTBYET NMUTMEHT
xnopoounn. Konmyecrso xnopodpuana HanpaMyo BAUAET Ha CKOPOCTb GOTOCUHTE3a.
B onTvManbHbIX ycnoBusax yem 6onblue xnopoduana, TeM CUbHee MOrIoLWaeTcs
CBETOBasA 3HEPrua, YTO NMPUBOANT K YBEINYEHUIO CKOPOCTUN GOTOCKHTE3A.

3HaueHMe NOoBbILLIEHUSA CKOPOCTN GOTOCMHTE3a
MoBbieHMe CKOPOCTM GOTOCUHTE3A MPUBOAMNT K YBENUYEHWNIO YPOXKANHOCTM B
cenbckoM xo3saucTae. C 3TOM Le/bio B TEMAMLLAX MOBbILAKOT KOHLLEHTPaLMIO

YIIEKNCNOro rasa n ¢ NOMOLWbHO NCKYCCTBEHHOIO OCBELLEHNA CO34ak0T 414 paCTeHMlZ
OnTUMaJibHblE YCN10BUA.

|_|OCKO}'Ibe B TeNAnLaxX pacTeHnAa pasmMeLlleHbl 4O0CTaTOYHO

NNOTHO, YINIEKNCAbIV ra3 B BO34yxe ObICTPO YMEHbLLAETCS, YTO
OorpaHnumBaeT cKopocTb poTocrHTe3a. [oatomy npwu
BblpaLLBaHNN HEKOTOPbIX PacTeHUI TenauLbl oboralatot
YrNeKUCAbIM ra3om.

Bnarosaps nckyccTBEHHOMY OCBELLEHWIO TeMJML, OCHALLEHHbIX
COBPEMEHHbIMUN TEXHONOTUAMM, MOXHO NOJTyYaTb BbICOKUIA
ypoxau B ntoboe Bpems roga. OfHOW M3 OCHOBHbIX MPUYMH
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3TOro ABAAETCA BO3MOXXHOCTb PeryimpoBatb MHTEHCUMBHOCTb, 4J/INHY BOJIHbI A
NpoAO/IKNTEJIbHOCTb OCBELLEHNA.

Hanpwumep, ocselleHne GnoneToBbIM N KPacHbIM CBETOM YCKOPSET
bOTOCUHTE3 1 NOBbILWAET YPOXKANHOCTb. MNoTpebHOCTb B OCBELLEHUN
noabupaertcs B 3aBUCMMOCTM OT BUAA PacTEHMS.

Mpumennte nonyueHHble 3HaAHUA

PaccmoTtpuTe rpaduk, AEMOHCTPUPYIOLLMIA BANAHUE MHTEHCMBHOCTM CBETA Ha CKOPOCTb POTOCMHTE3A.

CkopocTb poToCMHTE3a
A

MHTEHCMBHOCTb CBETa
O6cyaure:

» MO>XHO /11 cunTaTh CBET OrpaHnUYMBaloWMm paKkTopom ana poTtocmHTe3a Ha yuactke A-B rpadpuka?
Mouemy?

+ Kak Bbl 06bACHUTE, UTO HECMOTPA Ha YBeZIMUEeHUe MHTEHCUBHOCTMU CBeTa Ha yuacTke B-C, ckopocTb
dorocuHTesa He n3meHsaetca?

» Kak n3ameHuTCa ckopocTb pOTOCUHTE3a, ecu Ha yuacTke B-C temnepatypa 6yaet Huskon?
O60cHyWTe CBOW OTBeT.

MpoBepbTe Bawiy 3 HAHUA

1. Kak rpynnupytotcs pakTopbl, BAVAROLLME Ha CKOPOCTb GOTOCUHTE3A, N Kakne NpuMepbl MOXHO
NPWBECTU ANA KaXXA0WN rpynnbl?

2. [Mouemy ckopocTb GOTOCUHTE3A BbICOKA NMPU KPaCcHOM 1 GUOIETOBOM CBETE, a Npu 3e1EHOM —
HW3Kan?

3. Mo kakou NpuYMHe Npu BbICOKOW TeMMepaType CHUXAETCA CKOPOCTb POTOCKHTE3a?

4. Kakas 3aBMCMMOCTb CyLLeCTBYeT MeXAy KOHLIEHTpaLIMen yrneKkucaoro raa n CKOpocTbio
doTocmHTe3a?

5. O6bACHUTE BANAHME aHAaTOMMNYECKOTO CTPOEHMA INCTa Ha CKOPOCTb GOTOCMHTE3a.
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5.3 lbiIxaHne v 3HepreTnyeckm obmeH

Koraa yenoBek 6bICTPO ABUraeTCs UAKN BEXUT, OH BbICTPO yCTaét. B 310 Bpems Bo3pacTaeT
YacToTa AblXaTesIbHbIX ABUXKEHWI 1 CEPAEYHbIX COKpaLLeHWUA. ECiv yuenoBek Aoaroe Bpems He
NPVHUMAET MULLY, OH YyBCTBYET C1abocTb 1 Beccunme. 31O yKasbiBaeT Ha TO, UTO AN Pa3/IMUHbIX
MPOLLeCccoB, MPOTeKaOLWMX B OpraH1M3Me, Heobxoanma sHeprus.

- Kak Bbl gymaete, nouemy Bo Bpemsi ¢pusnueckomn
aKTMBHOCTU OpraHu3m pacxopyeTt 6o/blue 3Heprum?

« Mouemy nNpu AAUTENIBHOM OTCYTCTBMM NPUEMA NULLM
opraHusm ocnabeBaet?

MUTOXOHAPWA, KPUCTa, MaTPUKC,
PN aneHOo3nHTpudocdart, aspobHoe
SLELLY /1bixaHue, ageHo3nHaAndochaT

[lns BbINOAHEHNS CBOUX QYHKLMIA XKNBbIE KJETKN MOCTOSHHO
HY>KArTCA B IHEPrUW. DTa IHEPrusa XPaHUTCA B XUMUYECKUX
CBA3SIX OPraHNYeCKMX MOJIEKYJI, BXOAALLMX B COCTaB
nUTaTeNbHbIX BELLECTB.

B npoLecce K1ETOUHOTO AbIXaHWS OpraHMUYeckne BellecTBa C yyacTmem GepmMeHTOB
MO3TaNHO PaCLLENAOTCS, U NPU 3TOM BbIAENAETCS SHEPrus. TOT NPOLLECC NPOTEKAET B
ABe cTagnn — 6eCcKUCNIOPOAHYIO U KUCIOPOAHYHO. beckncnopoaHas ctagus, B KOTOPOW
KMCAOPOS, He y4acTBYET, MPOUCXOAUT B LIUTOMAa3Me KNETKW. Y OpraHn3MOB, XMBYLLNX B
beckncnoposHom cpese, obecneueHve sHeprmen ocyLLeCcTBASETCA MMEHHO 3a cyeT
3TOWN CTagunu.

Y 3yKapnoTMUeckmx opraHM3mMoB KMCAOPOAHAs CTaANs NPOUCXOANT B MUTOXOHAPUSX,
1 Ha 3TOM 3Tane 0653aTeNlbHO Yy4YacTBYeT KNCA0POL. MUTOXOHAPUS — KAETOYHas
opraHensa c AByMeMbpaHHbIM cTpoeHueM. E€é BHellHAs membpaHa rnagkas, a
BHYTPEHHSAA — CKaagyaTtas. OTU CKNaAKM Ha3blBarOTCs KPUCTAMM, @ BHYTPEHHSA
XNAKas cpesa — MaTpUKCoM. B MaTpukce HaxoaaTcs puboCoMbl, HYKNEUHOBbIE
KMCNOTbI U Pa3iMuyHble OpraHNYeckme COeANHEHNs.

HyknenHoBas Pubocomsl BHelwHsAs MembpaHa

Kncnorta
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OcHoBHas QYHKLMA MUTOXOHAPUA — CUHTE3 ageHo3nHTpudochara (ATD),
KOTOPbIN ABNAETCA YHMBEPCAAbHbIM UCTOYHNKOM 3HEprum Knetku. NMoatomy
MWUTOXOHAPWM YacTO Ha3blBatOT "3HEpPreTMyecknmMm CTaHuMAMN” KNeTku.

Mpouecc AbixaHWs, NPOTEKaOLLMUIA C y4acTUeM KMCA0POAa, Ha3biBaeTcs
a3po6HbIM AbIxaHUeM.

CH.,O, + 60, —» 6CO, + 6H,0 + SHeprusa (ATP)
[laHHOe ypaBHeHMe OTpaXkaeT 0bLLyt0 peakL Mo a3pobHOro AbixaHus. [oko3a
MO3TaMNHO pacLlenaseTcs, B pe3yabraTte Yero 0bpasytoTcs YIieKncbii ras u
BoZa. [1py 3TOM OCHOBHas YacTb BbIAENAIOLLENCA SHEPIUN 3anacaeTcs B
Mosiekynax AT®, a yacTtb Bblgensetcs B Buae Tensa. ATO cuHTe3npyeTcs BHYTPU
KNI€TKW, U MOCKOJIbKY He TPaHCMOPTMPYETCA MEXAY KAeTKaMu, NCMONb3yeTcs
TO/IbKO B TOM K/IETKE, B KOTOPOW HblNa CMHTE3NPOBaHa.

BbigeneHue Tenna npv nNpopactaHMm cemMsiH

Hwue NpoAeMOHCTPUPOBaH OMbIT, MPOBEAEHHbIV B ABYX O4MHAKOBbIX CTEK/ISHHbIX COCYAAX, a TakxKe
pe3y/bTaTbl, MOJNyYeHHbIE B XO4€ 3TOro onbiTa.

B cocyn A 66111 NOMeLLeHbI MPeABapUTENIbLHO MPOKUMNAYEHHbIE U OXNaXAEHHbIE ceMeHa $aconu, a B
cocys B — npopactatolume cemeHa paconv. Yepes HEKOTOpOe BpeMs M3MeHeHWe TeMnepaTypbl B

oboux cocypax 6b110 M3MepPeHO € MOMOLLbIO TepMOMeETpa.
Xop, pa6orbi:

1. BHUMaTENIbHO paccMoTpuUTe TabanLy U PUCYHOK.

2. Ha ocHoBe Tabaunubl cpaBHUTE M3MEHEHMe TemnepaTypbl B cocyaax A u B.

3. O6BbACHMTE NPUYKNHY TOTO, UTO B cocyAe A TeMnepaTypa ocTaBanacb MOCTOAHHOW.

4. lMouemy B cocyae B Temnepatypa nocreneHHo nosbiwanack? O60CHyMTe CBOE MHEHMe

JesatenbHoCTb

Bpems Cocyp A Cocys B m A M B
(4acsbl) Temnepatypa (°C) |Temneparypa (°C) ——  TepmomeTp
0 13 13 D 1N
12 13 18 BaTHas npo6ka
24 13 23
36 13 27
48 13 29
60 13 31
72 13 33
J ‘ CemeHa daconn " ¥
J o { €% ?"
7 =) (% L S
L) \WISTo
O6cyauTe:

1. Kakow 6nonornueckuii npouecc gokasbiBaeT AaHHbli onbiT? O60CHYWTe CBOW OTBET.
2. Mouemy TeMmnepaTtypa NOBbICKMJIaCb TOJILKO B COCYAE C NPOpPACTaloWUMN cemeHammu?
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Mo cBoeMy xvMmnyeckomy ctpoeHuto AT aBaseTca HyKAeoTUAOM.
Mosiekyna COCTOUT U3 a30TUCTOrO OCHOBAHWA (afeHMHa),
NATUYrAepoAHOro yrneeoga (prbo3sbl) n Tpéx pocdhaTHbix rpynmn. Mpw
pa3pbiBe O4HOW 13 BbICOKOIHEPreTUYeCKNX MakpO3Iprmyeckmx CBa3emn
mexay docdaTHbIMU rpynnamu BblgenseTcsa aHeprus, n ATO
npespallaetca B apeHosuHandocoar (AAD).

®ocdaTtHble rpynnbl

. Iy\’y’\’yl

Prbo3a Makpoapruyeckne csasm

ATO

Ad® OTwenmBLiascs

BB/ —B) sectemion
AneHVH / l fad

Pnb6osa

Bbiaensemas aHeprusa

AT® He HakananBaeTCca B KieTKe HaZoJro, MOCKOJ/IbKY NMPU BO3HUKHOBEHUM
noTpebHOCTM Cpa3y UCMONb3yeTCA N BHOBb CMHTe3npyeTca. [peBpalleHme
AT® 2 AI® nponcxoauT B KIeTKe HENpPEpPbIBHO.

Kak Bbl iymaeTe, B KakMX KJ€TKax YNcio MUTOXoHApuIn 6onblie? O6oCHyTe CBOE
MHeHue.

JHepreTnyeckmnin obmeH

XvBble opraHn3Mbl MOCTOSAHHO MOyYatoT, NPeobpPasyroT U UCMOIb3YHOT IHEPTUIO,
YyacTb KOTOPOW BbIAENAETCA B BUAE Tena. ITa IHEPrUs PacxoAyeTcs Ha Takune
>KN3HEHHO BaXKHble NMPOLECChl, Kak COKpaLLleHWe MblLLLL, CUHTe3 6enkoB, AeneHve
KJI€TOK, aKTVMBHbI TPAHCMOPT BELLEeCTB Uepes KAEeTOUHY0 MeMbpaHy, nepesaya
HEepPBHbIX MMMYbCOB, POCT U NOAAEP>XKaHME NOCTOAHHON TeMnepaTypbl Tena. Tu
NpoLecchbl CBUAETENLCTBYHOT O TOM, YTO B KJE€TKe HeNnpepbIBHO MPOUCXOAUT
3HepreTnyeckm obmeH.
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MpumeHnTe NonyueHHble 3HAHUA

1. Huxxe npeactaBneHa cxema onbiTa, AEMOHCTPUPYHOLLErO NCNOAb30BaHWE KMCIOPOAa B NpoLecce
AblxaHuA. B cocyae A B onbITe XWBbIX OPraHNU3MOB HET, a B COCyze B HaxoaaTca Hacekomble. B o6omx
COCyAax COAEPXKMTCS BELLECTBO, MOMOLLLatOLLEe YINEKUC/bIN ra3. B xoze onbiTa cocys A, B KOTOPOM HUKaKMX
N3MEHEHWI He MPOUCXOANT, NCMOb3YETCA Kak KOHTPOAbHbIA. K 06omnm cocysam npucoemHeHa
KanuanspHas Tpybka C Kanaen Macna BHyTpU.

\
\KaI'IVI}]IIﬂpHaﬂ Kanaa macna

Tpybka

MenkKne Hacekomble
MeTaiinyeckasa cetka

BeLlecTBO, norowarouiee

BELLLeCTBO, NOoroLakoLLee
A YFNEKUCAbIA ra3 B

yFJ'IeKVICﬂbIVI ras

O6cyauTe:

» Kak Bbl gymMaeTe, 4To IBNSAETCA NPUUYMHON NepeMeLleHNA Kanivu Macna B KanunnspHomn Tpyoke,
NPUKpennéHHoMn K cocyay ¢ HaCeKOMbIMU?

* Mo4yemy B onbiTe UCNONb3yeTCA BeLecTBO, NormnoLjatoLlee yrrnekucnbin ras?

e Ecnu 6bl B onbiTe BMECTO MEJIKUX HaCeKOMbIX UCNOJIb30OBanu npopacrarLme ceMeHa,
Habniopganocb 6bl NnepemelieHne Kannm macna? O60CcHyTe CBOE MHEHMe.

2. Ha pucyHke nokasaHa B3anMOCB#3b

Mexzy npoLieccamv GoTOCHHTE3a Opranenna |[lMpotekatowme | Vicnonblyembie CuHTesnpyemble
npowecchbl BeLLecTBa BeLlecTBa
AbixaHua. CpaBHWUTE 3TV NPOLLECChI 1
3anonHuTe Tabaunuy. Xnoponnact
MuToxoHapWA

@ O6cyaure:
* Kak Bbl AymaeTe, noyemy npoueccbl GOTOCUHTE3a U
(o) AbIXaHUA TEeCHO CBA3aHbl Mexay cobon?
g ) * Kak npouecc AbixaHUA BNUsAeT Ha KPyroBOpoOT BeLecTB U
3Heprun? OBGOCHYINTE CBOE MHEHMe.
? / VV

MpoBepbTe NosyueHHble 3SHAHUA

B Kakunx >XM3HEHHO BaXXHbIX npoueccax NCNonb3yeTca 3HEPTnA B XXMBbIX OpFaHI/BMaX?
Ob6bAcHUTE posb MI/ITOXOHApI/II\/’I B SHEPTreETNYECKOM obecneyeHnn KneTku.

Kakve KoHeuHble NPoAyKTbl 06pa3ytoTCa COrnacHo obLeMy XMMUYECKOMY YPaBHEHWNIO a3pOobHOro AblxaHus?
MNepeuncante yactu, coctaBaatoLme cTpyktypy ATO.

KakoBo 3HaueHue TenoBom SHEPIruu, BblAeﬂﬂPOU.LeVICﬂ B rnpouecce KJETOYHOro AbiXaHWA, ANA opraHM3|v|a?

vk wp =
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5.4 AHaspobHOe AbixaHne

HekoTtopble 6akTepum, XusyLLme B TONCTOM KULIEYHUKE
YyesI0BEeKa, YYacCTBYHOT KaK B pacLLernieHnn Leitoiosbl,
cofepxKalleica B pacTUTENbHOW MKLLe, Tak U B CUHTe3e
BuTamunHos K v rpynnsi B.

Bbi3bIBaeT MHTEpEC TO, KaK 3TK BakTepun NpoAoIXatoT

CBOHO XU3HEAEATENIbHOCTb N NOJIyYakoT SHEPTUHO B 3TOM
cpene, rae npakTmyeckn OTCyTCTBYET KUCAOPOA.

« Kak Bbl gymaeTe, kakum obpasom 311 6akTepmnm cNOCco6HbI
nosyyaTtb JHEPruio B OTCYyTCTBUE Kucaopoga?

AHa3pobHoe abixaHue — 370 HecKMCIopoaHOe pacLlenaeHne W aHaspo6HOe AbixaHue,
OpraHnyeckmnx BeLecTB B KneTkax. B xoge 3toro npouecca rtokosa | EEEEEE ravkonms, cnimpTtosoe
pacLiennseTca B UMTonaasme c yyactmem GepMeHToB, Npu 3TOM Nasad GpoxceHme,

Bbl4eNIAeTCA SHeprus. MOJIOYHOKMUCN0E

B npouecce rankoamnsa, KOTOPbIA ABASETCS OCHOBHOM CTaAMeN \_ bpoxeHue y

aHa3pOBHOro AbIxaHWUsA, KNCNOPOA He yyacTByeT. Bo Bpems
FNKON3a NPW pacLLenNeHn Og4HON MOAEKYNbl THOKO3bI
obpasytoTca ABe MoaeKy/bl NTMPOBUHOrpagHon kncaotbl (CsH4O3) n
ABe Mmonekynbl ATO.

CeH1206 — 2C3H,03 + 2ATO
MMpwn OTCYTCTBUM UNU HefOCTaTKe KMCIOPOAa MHOTMe KNETKM CHavana
pacLLEenaaroT MFKKO3Y NYTEM FMKOAM3a U cuHTe3mpyroT ATO. 3atem
MOXET NMPOUCXOANUTL NPOLECC 6POXKEHUA. Y Pa3/INYHbIX OPraHN3MOB
B OCHOBHOM HabntoAatoTCs CMMPTOBOE I MOJIOYHOKMUC/I0€
6po>keHune.
CnnpTOBOE BPOXKEHME NPONCXOANT FNaBHbIM 06pa3om B
OAHOKNETOUHbBIX APOXOKEBBIX rpnbax 1 B HEKOTOPbIX KAeTKax
pacTeHunin. MpoBNHOrpasHas KNCAO0Ta, 06pa3yroLLasnca B pesynbrate
IINKOIN3a, BO BPEMS CMMPTOBOro HpoXeHWsA NpeBpaLLaeTca B
stunosbin cnupt (C,HsOH) 1 yrnekmcabin ras.
C5H1205 i 2C3H4O3 + 2ATO — 2C2H50H + 2C02 + 2ATO

CnnpToBOE BPOXKEHME NPOLOKAETCA A0 TEX MOpP, NOKa B cpese

O,CI,HOK}'IGTOl—IHbIe
NMEETCA MH0KO3a N COXPaHARTCA NMOAXOAALLNE YCNOBUA. APOXKEBbIe rprGb
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AHaspobHoe AbixaHWe B KJeTKax APOdOKeN
MpuyHaaneXXHOCTU: Cyxmne APOXXKN, CaxapHbIv Necok, Ténnasa Boga (npumepHo 3540 °C),
2 nnacTnkoBble H6yTbinkn 06BEMOM 1,5 n, cTonoBasA N0XKa, BOPOHKA, PE3VHOBBIN LWapuK.
Xop, paboTbi:

1. B kaxxayro NaacTMkoByto ByTbiKy Hanente no 1 ctakaHy
TENJOWN BOAbI.

[esatenbHocTb

2. B oaHy 13 ByTbIOK AobBaBbTe 1 CTONIOBYHO NOXKY APOXK>KEN U
cnerka nepemetuamnre.

3. B apyryto 6yTbinky AobaBbTe 1 CTONOBYHO JIOXKKY APOXXKEN U
Takoe e KO/IMYeCTBO caxapa, 3aTeM C/ierka nepemeLuanTe.

4. HapeHbTe Ha rop/bILLKO KaXAOW 6yTbINKN PE3VHOBBIN Wapuk
W NNOTHO 3aKpenuTe.

5. OctaBbTte 6yTbiNkK NpMepHO Ha 10-15 MUHYT B TEéN/IOM
mecrTe.

6. Habntopgante 3a n3aMeHeHNAMM pa3Mepa Pe3rHOBbBIX LLIAPUKOB
M npoLeccaMu, MPONCXOAALLMMUN BHYTPY NMAaCTUKOBBIX
ByTbINOK.

O6cyauTe:

1. KakoBa posb caxapa B saHHOM onbiTte?

2. Kakve ycnoBus Bbi3biBaloT aHas3pobHoe AbixaHue KeToK Apoxoken? O6ocHywTe cBoM
OTBeT, OCHOBbIBAACb Ha pe3y/ibTaTax onbiTa.

3. Kak Bbl Aymaerte, kaK usmeHwusca 6ol pesynbrat onbiTa, €c/in 6b1 BMECTOo TENJION BOADI
ucnosb3oBanun ropauyro? O6ocHyiiTe CBOE MHeHuMe.

MonouHokMcnoe BpoXxKeHNEe MPONCXOAUT B MbILLEYHbIX KNETKax YenoBeKka v XXMBOTHbIX,
a Tak>Ke y HeKOTOopbIX HakTepui.

B cocTosfiHMM NOKOS MblleYHble KAeTKM 0becrneynBaroTcsa KNCIOPOAOM Yepes KPOBb.

B 370 Bpems B kieTkax NponcxoamnT asapobHoe gbixaHne. OfgHaKko Npu CUAbHON
dun3nyeckon Harpyske MbiLLLbl pacxoayroT bonblue aHeprun. MNMpu HegocTaTke
KMCNOPOAA B MbILLEYHbIX KNETKax a3pobHoe AblXxaHMe He MOXET NpoTekaTb NMOJHOCTbIO,
NO3TOMY K/IeTKM 0becneyvmBaroT CBOWM 3HepretTmyeckne notTpebHocTn aHas3pobHbIM
NyTéM — MOCPEACTBOM MOJIOYHOKNCNOTo HpoxkeHus. [Mpy 3ToM NMPOBUHOTrpasHas
KncaoTa npespattaeTcs B MoNoUHYyo Kncaoty (C3HgOs).

C6H1206 - 2C3H4O3 + 2ATO - 2C3H503 + 2ATO

B pe3ynbtate HakonaeHunA MOJIOUHOW KNCNOTbl B MbILUEYHOW TKAHW CoKpalleHune
MbILLEYHbIX BOJIOKOH ocna6eBaeT, M B MbilLax BO3HNKaET YyBCTBO YCTaJIOCTU.
O6pa3y+ou.|,as=|c;| B MbILLUEYHbIX KN€TKaxX MOJIOYHaA KNCI0Ta NOCTyrnaeT B KPOBb U
TPaHCNOPTUPYETCA B NeYEHb, i€ BHOBb MNMpeBpaLllaeTca B NMMPOBNHOIpagHyrO KUCOTY.




doTocnHTE3 U AblXaHne

YacTb NMPOBMHOrPagHOM KNCNOTbI MPEBPALLAETCS B IFOKO3Y, a Apyras 4acTb B
npucyTcTBUmM Kncaopoga pacwenasaetca 4o CO, n H,O, npu 3TOM BbigenseTca sHeprus.
[na paclienneHms MOOUYHON KUCAOTbI, HAKOMUBLLENCS NPY aHa3POOHOM AbIXaHuu, U
BOCCTaHOB/IEHNS HOPMaZIbHOTO COCTOAHWNSA TPpebyeTca AONONHUTENbHBIA KNCIOPOA.
MNocne NHTEHCUMBHOW GU3NUECKOM Harpy3Ku AblxaHWe yyallaeTcs, yBeNMUYMBaeTCs
YyacToTa CepAeyYHbIX COKPALLEHWI, N OPraHM3M, pacLLenasas MOJOYHYH KUCIOTY,
BOCMOJIHAET AOMNOJHUTENbHYIO MOTPEOHOCTb B KMCNOPOAE.

Ecav nepea cnopTBHbLIMM
3aHATUAMMW He BbINOJHATb
Pa3MUHOYHbIE YNPaXKHEHWS,
MOTYT BO3HWKHYTb MbILLIEYHbIE
cypoporu.

MO>HO N1 yTBEPXAaTb, YTO NMPOLLECC MMKOM3a NMPOUCXOAUT BO BCEX XMUBbIX KeTKax
yenoseka? OBOCHylTe CBOE MHEHME.

npO,D,yKTbI, nonyyvyaemble B pesysbTate CrinptoBOro N MOJIOYHOKNCAOTO 6po>|<eH|/m,
3aHMMakoT Ba>XXHOe MEeCTO B I'II/IUJ,eBOl‘/’I MPOMbILINEHHOCTW.

CnnpToBOe bpoXKeHMe LWMPOKO UCMOb3yeTca B XxAeboneveHnn 1 npy noayyeHnm
3TUNOBOrO CnMpTa.

MonouYHOKMCI0e BPOXKEHNE UTrpaeT BaxKHYH POb B MPOM3BOACTBE MOrypTa 1 Cbipa, a
Tak>Ke NP NPUroTOBNIEHNM KBaLUEHbIX MPOAYKTOB, TaKMX KakK Kamnycra v orypubl.

MonouyHokucble
bakTepun




Yactb I

MpumeHnTe NonyueHHble 3HAHUA

Ha npeacTtaBneHHOM rpaduike nokasaHo, Kak M3MeHAETC YNCNO AbIXaTeslbHbIX ABUXKEHWUI
BO BpeMs GU3MYeCKOW Harpy3ku 1 nocne Heé.

Yucno AbIxate/lbHbiX ABUKEHWI
A

30
25
20+

15+

10+

Hauano OkoHuYaHune
5 TPEHNPOBKM TPEHVNPOBKN
o=t
0 2 4 6 8 10 12 14 16 Bpems (MUHYTbI)

OTBeTbTe Ha BOMPOChI, ONNPasch Ha rpaduk.
a) MouemMy BO Bpemsi TPEHNPOBKM MbILLLLbl HE MOJAYYatoT 4OCTAaTOYHOrO KOANYECTBa KMCAopoaa?
b) Kaknm 06pa3om B 3TUX yCI0BUAX KNETKN obecneynBatoT CBOW 3HepreTMyeckme notpebHoctn?

O6cyauTe:

« KakoBo 3HaueHue aHa3pO6HOro AbiXxaHUA ANA OpraHM3Ma Bo Bpems ¢puanmueckoi Harpysku?

 Mouemy nocsie OKOHYaHUA TPEHUPOBKM YacToTa AbiXaTe/IbHbIX ABUXKEHUN He cpa3y BO3BpallaeTcs
K Hopme?

MpoBepbTe NonyueHHble 3SHAHUA

1. Mo KakMM 0COHBEHHOCTAM aHa3pObHOe AbIxaHWe OTIMYaeTCs OT a3pobHOoro?

2. B kakunx knetkax yenoBeka MPOUCXOANUT aHa3POBHOeE AbixaHne?

3. Ckonbko monekyn ATO obpasyeTca Npu pacwenaeHm O4HON MOAEKYAbI [HOKO3bl B MPOLLecce rnkoamsa?
4. YcTaHOBMTE CXOACTBA M Pa3anNymMa CMMPTOBOIO U MOJIOYHOKUCAOTO HpOXKeHMS.

5. ObbACHUTE, B Kaknx 061acTax NPUMEHAETCA MOJIOYHOKMCA0E BpOXeHME B MOBCEAHEBHOM XNU3HMY,
npuBeanTe NPUMEpBI.




Hayka, TeXHO0rnA, XX13Hb

ckyccTBEHHBIV POTOCMHTES

NckyccTBeHHbIV GOTOCUHTE3 — 3TO COBPEMEHHbBIN TEXHONOTMYECKUI MOAXOA, UMUTUPYIOLLIUIA
NPUHLMMbI NpoLecca GOTOCUHTE3A M NPe0bpPasyrOLLNI CONHEYHYO SHEPTUIO B XMMNYECKYHO.
OCHOBHOW Lie/IbHO 3TOTO NOAXOAa ABAAIOTCA YMEHbLUEHME KOIMYECTBa YI/IeKMCAOro ra3a B atMmocdepe
M NOJNlyYeHMe anbTePHATUBHbBIX NCTOYHMKOB SHEPTUN.

B npouecce nckyccTBEHHOro GOTOCUMHTE3A BbIAENANOT Ba OCHOBHbIX HamnpaBaeHUs:
— MoJlyYeHVe BOLOPOAA M KUCIOPOAa B pe3y/bTate GOTOKATaIMTUUECKOTrO pacLLenieHns BOAbl;
— CMHTE3 OpraHNYecKmnx BeLLEeCTB B pe3y/ibTaTe BOCCTAHOBEHMWS YINEKMUCIONO rasa.

ConHeuHas sHeprua

HO. | :o

MpoaykT
(opraHunyeckue BelLecTBa)

Co,

—
5550 0 \\ =
@, \@®
®/®®| | ®\®\®
CXY oo
( X X X J @
®/®® L JC X )
. . . ’ . . . CxemaTnueckas Mozenb

NCKycCTBEHHOTO GOTOCMHTE3A

MoBepxHOCTL $oToKaTanusaTopa

NckyccTBeHHBIV GOTOCUHTES ABAAETCA peaNbHOM 061acTblo NCCNefOBaHMIA, OAHAKO B HacTosLLee
BPEeMs OH He MPUMEHSAETCA B LUMPOKOM MPOMbILLIEHHOM MacwTabe. OCHOBHbIMWU NPUUYMHAMM
3TOrO AIBAAKOTCA BbICOKAs CTOMMOCTb UCMOb3yeMbIX MaTePUANoB U YCTPONCTB, HN3Kas
3PDEKTUBHOCTb peakLmii U CIOXKHOCTb Pa3zesieHNs NoslyYyaemMblX NPOAYKTOB.

DOTOCUHTES, MPONCXOAALLMIA B MPUPOAE, MPEBOCXOANT CO3AaHHbIE YENOBEKOM TEXHONOTMM MO
3PDEKTUBHOCTY, AeLleBU3HE U JOCTYMHOCTU. POTOCUHTE3NPYHOLLME OPraHn3Mbl YXXKe MUANNAPAb
NIeT HEMpPEepPbIBHO M ONTMMa/IbHO OCYLLLECTBAAKOT 3TOT Npouecc.

Tem He MeHee nccnesoBaHna B 3ToM obaactn npogoskarotcs. NpeanonaraeTcs, Uto B byayuiem
NCKYCCTBEHHbIN POTOCKMHTE3 MOXET ChbIrpaTb BaXKHYH POJib B PELLUEHNN KaK SHEPreTMUYecKoro
Kpu3nca, Tak 1 npobiembl UISMeHEHUs KarMarTa.
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SaK/siloueHme

6CO2+ 6Hzo CBETOBasA aHeprua C6H1206+ 602

xnopopuan

CBeTOBas saHepruna npeo6pa3yeTca B 3HEPrno XmuMmn4yecknx cBAzen

OpraHI/I3MbI, B KOTOPbIX MpoOncxoanTt OpraHe/ma, B KOTOPbIX NpoTeEKaeT

pacmeHus

yuaHobakmepuu ®OTOCUHTE3
xs0penna
Xx/1amudomMoHada

282/1eHa 3esieHas

XJI0PONAacT (y pacteHuin)

Bavdrowme Ha ckopocTb

BHelwHWe dakTopbl BHyTpeHHMe dakTopsbl
UHMeHCUBHOCM®b ocsewjeHusi, OUHa Ko/Iu4ecmeo x/10poghusna, HYucao
B0JIHbI CBEMA, MmemMnepamypd, XJ10pONAcmos u ycmeuu, moawuHa
KOHYeHMpayus y2/1ekucs020 2a3d, Kymuky/el, snudepmuca u me3ogusna,
800a, MUHepaibHble 8ewjecmasa naowade nogepxHoCMuU aucma

—» [nvkonus (6e3 yyactmsa kucioposa)

MPONCXo4auT B UmMToniasme

L KncnopogHeiin atan -—

CeH12,06 + 60, — 6CO, + 6H,0 + 3Heprvm (ATO)

AbIXAHUE

DWIKOJWIB (OCHOBHOM 3Tan) Y 3yKapnotn4yeckmnx opraHn3moB

NpPoOnNCXoaAnT B MUTOXOHAPUN

CeH1206 — 2C3H,035 + 2ATO

AHa3pobHoe

CnupToBoe npoucxodum y dpoxkeli U 8 HEKOMOPbIX
nponcxoanT HpoxkeHne knemkax pacmeHudi

B LMTOM/Ia3Me
CeH1206 — 2C,H5s0H + 2CO, + 2ATO

— bpoxeHune

MonouHo- npoucxo0um 8 MblleYHbIX K/1emkax
Kncnoe —— 4e/108eKa U XUBOMHbIX, @ MAaKxe
bpoxxeHne Y Hekomopbix bakmepuli

C5H1205 = 2C3H603 + 2ATO




O6o061warome 3aaaHMNA

1. ABa pacTeHUA O4HOrO U TOro e BUAa U OANHAKOBOW Macchbl 6b1/1N MOMeLLLEeHbl B pa3Hble
yC/IOBUA: OAHO — B OCBELLEHHOE MecTo, Apyroe — B TéMHoe. MMouemy uepes Tpu AHA npu
B3BelLMBaHUM OTMeuYaeTcA pasHULa B Mx Macce? KakoBa OCHOBHasA NMpUYMHa 3TOro?

3 AHA cnycTa

2. ApoxokeBble rpubbl B 6€CKUCIOPOAHDbIX YCIOBUAX PaclLenifatoT INH0Ko3y, nojayyas
3Hepruvio, Npy 3ToM BblAeNsaeTca YraeKucabii ras. B tabnvue npnBeaeHbl pesynbTaTbl
OMbITOB, NPOBEAEHHBIX MPU Pa3/INUHbIX KOHLEHTPaLUAX FH0KO3bl:

KoHueHTpauus ratokosbl (B %) | Konnuectso ny3bipbkos CO,, BbIAEAVBLUNXCA B TEUEHNE 5 MUHYT
2 18
5 35
7 28
10 20

a) Ha ocHoBe TabavLbl onpesennte, Mpu Kakol KOHLIEHTPALIMKN [10KO3bl aHaspobHoe AbixaHne
npoTeKano C CaMOW HU3KOW N C CAMOWN BbICOKOM CKOPOCThHO.

b) CnporHo3npyiite, kKak n3MeHnnocb bl BbigeneHve CO,, ecav Hbl OMbIT NPOBOAWCA MPU
KOHLLeHTpauum roko3bl 15%, 1 06bACHUTE NPUUYNHY 3TOTO.

3. Ha ocHOBe pucyHKa MUTOXOHAPUMN BblbepuTe HeBepHble YTBePXKAEeHUA.

1 — HyknenHoBas Kucnota

2 — pnboCoMbl

3 —cTpoma

4 — BHelHAs MembpaHa

5 — BHyTpeHHAa meMmbpaHa

6 — MexxmemMbpaHHas NoaoCTb
7 — Tnakouabl




4. Kakme coeamHeHns obpa3yloTca Kak B pe3y/ibTaTe CNMPTOBOro 6pojkeHuns,
TaK U B pe3y/ibTaTe MOJIOYHOKMKC/IOro 6poXkeHns?

5. B onbiTax, npoBOoAMMbIX Ha CBETY, MOCTyMnJieHne N BbiXoa BO34yXa obecneunBasnCb TO/IbKO
B O4HOM HamnpaBJ/ieHUM C NOMOLbIO CrieynajibHbIX K/1allaHOB.

a) OnpeaenunTe Lenb 3TUX OMbITOB.

b) B kakom onbiTe ckopocTb poTocuHTe3a byaeT HanMeHbLlen? OBOCHYITe CBOWN OTBET.

C) Kak n3meHATCA nonyyeHHble pe3yabTaThbl, €CIM @HaNOTUYHbIE OMbIThbl MPOBECTU B YCNOBUSAX
OTCYyTCTBMSA CBeTa?

Pacteop
Ca(OH),

Pacteop
Ca(OH),

6. YcTaHOBUTe cOOTBeTCTBME. A3pobHoe gbixaHne AHa3pobHoe AbixaHue

a) MOXeT NMPOUCXOANTb B 3yKapUOTMUYECKUX OpraHn3max

b) cuHTesnpyetcs ATO

C) He MPONCXOANT B MUTOXOHAPUSAX

d) KOHeYHbIMW NPOAYKTaMU ABAAIOTCA YIIEKNC/bIA a3 U BOAA

e) NpeacTaBaseT cobon beckncnopogHoe pacLienneHne
OpraHnyYyecKnx BeLEeCTB B KNeTKax




HacneacrBeHHOCTb
N AeNieHne KJeTKU

Ka>kzaoe >x1Boe CyLLecTBO BOCMPOM3BOAWT NOTOMCTBO, NogobHoe cebe. Ho nouemy pebeéHok
yesloBeKa MOXOX Ha YeNoBeKa, @ MPOPOCTOK, MOSBUBLLMINCA U3 CEMeHW Ay6a, BbipacTeT U CHOBa
cTaHoBUTCA Aybom? OTBETbI Ha 3TV BOMPOChI IEXAT B UCCIEA0BAHNAX TEHETUKM U LUTONOTN —
OfHVIX 13 BaXKHEWLLWX pa3Aenos bronoruu.

HacneactBeHHOCTb — 3TO MepeAaya NPU3HaKOB W CBOMCTB XKMBbIX OPraHN3MOB W13 MOKOEHUS B
nokoneHne. OCHOBHbIM HOCUTENIEM 3TOW "BUONOTMYECKOM NPOrpaMMbl” IBASIKOTCA HYKIENHOBbIE
kucnotbl. JHK — 310 cBOEro poga kHura HacneactBeHHOW namsaty knetkn. AHK B knetke He
CyLecTByeT B CBOHOAHOM COCTOSIHWMN, @, CBA3BIBASACH CO CreLmanbHbIMK benkamu, dopmupyeT
C/IOXKHbIE CTPYKTYPbI.

@ Habop xpomocom 60bLIMHCTBA @ 1. Kak, no-Balemy, coxpaHaeTcs
>KMBOTHbIX, BbICLUMX PacTEHUI U HacneAcTBeHHas nHGopmMauna?
yenoBeKa ABAAETCA AUNAONAHBIM (2n). 2. Kak Bo3Hukatrot pasinyma y opraHm3mMoB
Ha kneTouHOM ypOBHE NOCTOAHCTBO OAHOrO 1 TOrO e Buaa?
Yymcna XpoOMOCoM obecneynBaeTca 3a 3. MoryT 1 HapyleHNsA B HOCUTeNAX
CYET MUTO3a, a Ha yPOBHE OpraHM3Ma — HacneACTBEHHOW MHGOPMALIMK MOBAUATL Ha
Melio3a) dYHKUMOHMPOBaHWE OpraHn3ma B LiesioM?

M3 pa3iena Bbl y3HaeTe

* HacneacTBEHHOCTb — 3TO CMOCOBHOCTb XKMBbIX OPraHN3MOB NepejaBaTh CBOW NMPU3HAKM 1 CBOMCTBA
cneayrowmmMm NoKONEHNAM

* HacneactBeHHasa nHGOpMaLUMA XPaHUTCSA B HYKNEUHOBBIX KMCA0Tax — OpPraHNYecknx Moaekynax
KNeTKM

* XpoMOCOMbI cocToaT u3 mosekynbl JJHK, coeagnHeHHbIx ¢ 6enkamu

* Kaxkabl1 opraH1M3m MMeeT CBOW COBCTBEHHbIA KapnoTuUn

* Y psaga opraHnM3MoB pa3MHOXEHMWE, POCT, Pa3BUTME N BOCCTAHOB/IEHNE NMOBPEXAEHHbIX TKAHeN
NPOWNCXOAAT 3@ CYET MUTOTUUECKOTO AENEHNA

* fannongHbIv (n) Habop XPOMOCOM rameT 1 cnop obecneynBaeTcsa 3a CHET MENOTUYECKOTO AesleHNs
» CiyyariHoe coeAnHeHve raMeT NPUBOAMNT K reHeTUYeCKOMY pa3Hoobpasnto

* Y pacTeHUWI XXM3HEHHbIN LIMKA 3aBepLUaeTcs YepeAoBaHWeM NOKONEHU cnopoduTa u rametopuTa
 CTBONIOBbIE KNETKM, AENSACH MUTO30M, CMOCOOHbI AaBaTh Havano pasvyHbIM TMMam

cneynanmsnpoBaHHbIX KJTETOK




Yactb I

6.1 HacnheactBeHHOCTb 1 €€ MaTepuaibHble OCHOBBI

HacneacTBeHHOCTb — OAHO M3 BaXKHEMLLMX
61OoN0OrMYecKmx CBOMCTB XXMBbIX OPraHM3MOB.
DTO NOHATUE OTpPaXkaeT nepegady NpPuU3Hakos,
MOJlYYEHHbIX OT POAUTENEN, N3 MOKONEHWS B
nokosieHune. brarogaps HacneACTBEHHOCTU
OpraHun3mbl MOXOXM Ha CBOUX POAUTENEN.

 Kak, no-Bawemy, xpaHurcsa
HacnepcTBeHHaAa nHpopmauma?

« Kakum o6pazom 3ta nHpopmauums
nepepaérca U3 NOKOJIEHUA B NOKosieHne?

Qe HacNeACTBEHHOCTb, MeH,
EE=DER THK, xpoMocoma, kapuoTun,
csioBa
Annaoua, ranaioua

Akcrpakuma AHK

MpuHaanexxHocTn: 2 ctakaHa no 250 ma, npobupka,
BOPOHKa, NuneTka, GuabTpoBasbHas bymara, HOX, BOAsIHasA
6aHs, MotoLLee CPeACTBO, MOBApPEHHas CoJb, 95-NPOLIEHTHbIN
3TUNOBbIV CNNPT (NPeABapUTENbHO OXNaXAEHHbIV B
MOPO3U/IbHOW KamMepe), Ténsas BoAa, baHaH.

JeatenbHoCTb

Xoa pabotbi:

1. Hanewte B ctakaH 100 ma Bogbl, 10 M
MOtOLLLEro cpescTBa, JobaBbTe 3 1
NMOBapeHHOM COMM 1 NepemMellaiTe.

7. Yepes HeCKObKO MUHYT Ha
coe cnupTa Bbl YBUANTE
BOJIOKHUCTYO MYTHYHO Maccy.
3710 AHK 6aHaHa.

2. Pa3oMHUTe paspe3aHHblii
Ha KyCOukM 6aHaH. iy

3. [omecTnTe NONyYEHHYHO
Maccy B MPUTOTOBAEHHbIN
pacTBop.

O6cyaure:

4. MNopep>xute pacTteop '
15 MUHYT Npu Temnepatype
60 °C Ha BogsAHOM baHe.

: 1. Kak Bbl cunTaerte, Kakyro ponb
i urpaet motolee CpeacTBo B
i AaHHOM onbiTe?

2. Yto nponsoinaér, ecnm cmechb
pacTBopa € U3Me/Ib4EHHBIM
6aHaHOM Bblgep)kaTb Ha BOAAHOMN
6aHe npu Temnepartype 100 °C?

5. Mpodunbtpyiite pactBop
yepes GUALTPOBasbHYHO ByMary.

4

6. OCTOPOXHO MO CTEHKE CTakaHa
npunente 9 Ma 3TUIOBOrO CNUPTa K
oTGUABTPOBaHHOMY PacTBOPY. i

’ SmaHon 4é

3. KakoBa posnb “xonogHoro
aTaHoNa"”, po6aBaseMOro B KOHLe
onbITa, U MOXXHO /11 6b1/10 6bI
yBugetb 1HK 6e3 ncnonbsoBaHuns
: aTaHona?




HaCJ'Ie,CI,CTBeHHOCTb n geneHne KnetTkum

I/I3yl-|eH|/|e HacneaACTBEHHOCTN Aa€T BO3MOXHOCTb MNMOHATb, KakK

.. OOCDATHAA
[Pa3BnBakOTCA XXMBbIE OPraH3Mbl, B YEM MPOABJIAETCA NX TPYMMA
CXOACTBO N B KaKMX CnydadaX BO3HMKaAKOT Pa3nnyunA.

o]
HacneacTBEHHOCTb He TOIbKO COXPaHAET OCHOBHbIE MPU3HaKK 0=P-0
BMAQA, HO 1 CNOCOBCTBYET BO3HMKHOBEHWNIO pa3HOObpasus. o
OCHOBHbIMW HOCUTENSAIMU HACNEACTBEHHON MHPOPMaLLMK
ABNAOTCSA reHbl. COBOKYMHOCTb BCEM FEHETUUECKOW &
NHPOpMaLMY, HEOOXOANMOWN AN XKN3HU U Pa3BUTUSA 0 PP
OpraHmM3ma, 3akoAmpoBaHa B OCHOBHOM B Mosekyne JHK FyaHuH
. C c LInTO31H
(A€30KCMPUOOHYKNENHOBOW KUCAOTbI) U onpeaensieT T
cTpoeHve, GYHKLUMN 1N HaceCTBEHHble OCOBEHHOCTM
opraHusma. leHbl pacnonararoTcs B ONpeAenéHHbIX yyacTkax C c ASOTVICTOE
OCHOBAHME
monekybl JHK LE30KCVPUBO3A
’ (NATVATOMHBIN yrneBos)
Monekyna JHK, MOHOMEPOM KOTOPOW ABASETCS HYKAEOTUZ,
npeAcTaBaseT cobon ABe A/MHHbIE MOMHYKNEOTUAHbIE Lieny, HyKNeoTUABI COCTOAT 13 a30TUCTOrO
3aKpy4eHHble BOKPYr 0bLLei ocn. ITa ABOVHas cnupab OCHOBaHW#, A€30KCMPNBO3bI 1

docdaTHON rpynmbl.

MMeeT AnameTp OKOJO 2 HM.

TpéxmepHas ctpyktypa AHK 6bin1a otkpbiTa B 1953 rogy B
Kembpuaxxe . YorcoHom 1 ®. Kprkom Ha ocHOoBe
3KCNepuMeHTasbHbIX AaHHbIX M. YunkmnHca n P. ®paHkavH. 3a
3TO HayuHoe oTkpbITHe . YoTcoH n ®. Kpurk 6biin
yAoCToeHbl Hobenesckon npemmm.

[>xenmc YoTcoH (cneBa) PosannHg ®paHkanH

1 ®paHcnc Kpuk ¢ mogenbto JHK v n3obpaxerne JHK,
NoNyYeHHOe METOAOM
PEHTreHOBCKOMN AndpaKLum

B monekyne AHK kaxaas Lenb obpasyeTcs 3a CUET
KOBaJIEHTHbIX CBA3eW MeXAy Ae30KCMprnbo30M O4HOro
HykneoTnzga n pochatHOW rpynnon Apyroro. Takum
obpazom popmupyeTca ANVHHAaA Lenb, COCTOALLAn U3
yepeaytoLleroca caxapodochaTtHoOro octosa.




Yactb Il

Hykneotunabl, asaatowmecs moHomepamu mosaekynbl AHK,
pacrnonararotca 4pyr HanpoTMB Apyra N COeANHAOTCA MO NMPUHUMNY
KOMMAEMEHTapHOCTW, 06pa3ys MakpOMOAEKYY, COCTOALLYHO U3 ABYX
uenen. HanpoTtune HykneoTuaa ageHuvHa (A) pacnonaraetca TuMuH (T),
a HanpoTtue umto3nHa (L) — ryanumn ().

P — ¢ocdatHas rpynna
S — Monekyna caxapa

Hykneotua ryaHuH cCoOeAnHAETCS C LUTO3MHOM TPEMS BOAOPOAHbLIMU
CBA3AMM, @ aZ4EHVH C TUMWHOM — ZABYMS.

* HecmoTps Ha 1o,uTt0 Monekyna AHK oueHb AnvHHaA, OHa NomellaeTca BHYTPW aapa.
Kak 3T0 MOXHO 06BbACHUTL?

* Kak Bbl cuMTaete, MOXHO /I UCNOb30BaTb KPacHble KPOBAHbIE KNeTKN A/A
Bblgenenma AHK?

XpOMOCOMbI

XpoMocoMbl (rpey. xroma — “uBeT”, soma — "Teno”) — 310 CTPYKTypb|,
PaCNOIOXEHHbIE B APe HEAENALLENCS KNETKN N HecyLme
HacneaCTBEHHY MHPopmMauuto. B aape oHn npeacTaBaeHbl B BUAE
TOHKWX HUTEN — XpomMaTtuHa 1 coctoaT ns AHK n 6enkos.

HwTn, obpazoBaHHble Mosekynammn JHK B coctaBe xpomMocom,
Ha3blBaOTCA XpomMaTmuaamm 1 obo3Hauatotca bykson c. B
HeAensALwmnxca N HeaBHO 0OPa30BaBLUMNXCA KETKaX YNCNO MOIEKYN
AHK paBHO unciy XpoMoCoM, HaXOAALLNXCA B AAPE KNETKMN.

XpomaTuzi Kaxkabii BUA MMeeT CBOW XapaKTepHbI Habop XpOMOCoM —
CTpOEHME XPOMOCOMBI 1 eé KapuoTtun. B agpax comatnyecknx nam knetkax Tesa Bcex ocoben
3/IEKTPOHHO-MUKpOCKONM4yeckoe O4HOro BMaa 4mncio XpoMOoCOM, Kak rnpasumio, O4NHAKOBO.
n306paxeHme Hanpumep, y yenoBeka mnx 46, y WwummnaHze — 48, y n1o40BOW

MyLLKN gpo3oduabl — 8, y nepua — 48, y aumeHs — 14, y pxun —
14 nTAa.




HaCJ'IeACTBeHHOCTb n geneHne KnetTkum

MHOFAa Y Pa3HbIX BUAOB YNCIO XPOMOCOM MOXKeET ObITb O0ANHaKOBbIM, OHAKO OHWN

OT/INYAKOTCA MO APYrMM MpU3HaKam — CTPOEHUIO, pa3mepy, GOpMe U PacroNOXEHMIO
LLleHTpoMepbl.

XpOMOCOMBbI, CXOZAHbIE MO CTPOEHWIO, GOPME 1 FTEHHOMY COCTaBy Y CaMLLOB M CaMOK
OZHOTO BUZA, Ha3bIBAOTCS ayTOCOMAMM, a OZHa Mapa XPOMOCOM, Pa3nyaroLasncs y
CaMUO0B 1 CaMOK, Ha3blBaeTCs NOJIOBbIMU XPOMOCOMaMMU.

B Agpax comatnyeckmx KNeTtok yenoseka nmeetcsa 22 napbl ayTocom 1 1 napa nonosbix

XPOMOCOM. [10710BbIe XPOMOCOMbI B XXEHCKOM OpraHm3me obo3Hauvarotca kak XX, a B
My>CcKkoM — Kak XY.
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Kapu1oTun My>KCKOTO 1 XXEHCKOTO OpraHU3MOoB

B knetkax yenoBeka 1 6ONbLUNHCTBA XXMBOTHbIX OPraHM3MOB XPOMOCOMbI MPeACTaB/eHbI
napHbIM HAbOPOM. STV Napbl XPOMOCOM MMEHT OAMHAKOBYH GOPMY 1 pa3Mep 1 HecyT
reHbl OAHWX 1 TeX XK€ MPU3HAKOB. Takne napbl XPOMOCOM Ha3blBatOT FOMOJIOrMUYHbLIMM
XpomMocomamMum. /Ix COBOKYNHOCTb Ha3blBaeTCs AUMIOUAHbIM Habopom 1 0603HayaeTcs
Kak 2n. Hanpumep, B sgpax cOMaTU4ecknx KJeTOK YesoBeka CoAepXUTCH 46 XpOMOCOM,
YTO cocTaBnsieT 23 napbl. B knetkax HakTepmii MMeeTCs TONbKO OfHa KOAbLEBas

XpomMocCOMa.
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Yactb I

B rameTte npucyTCTBYET TOIbKO OANH HAbOP XPOMOCOM, MO3TOMY
YMCAO XPOMOCOM yMeHbLUIaeTcs B 2 pa3a. Takon Habop Ha3biBaeTcs
ranjaonaHbiMm 1 ob6o3Hauaetca n. Hanpumep, B rametax yesioBeka
YMCNO XPOMOCOM paBHO 23 (n = 23). [pn onnoA0TBOPEHNM
cnepmato3oug (n) n anuekneTka (n) camBaroTcs, obpasys 3uroty (2n).

anIMEHVI'I'e nonay4yeHHbleé 3HaHuUA

NccnepoBatenb n3yyaeT onpeaenérHble reHbl 3penoi KneTkn Kposu. [laHa nociesoBaTeIbHOCTb
HYKJ1€0TUA0B ONpPeAesIEHHOrO yyacTka OAHON 13 Lenen Mmonekynbl AHK:
—AUL FTTTTT LIL, ATA —

O6cyauTe:
e OnpegenuTe Nocneo0BaTe/IbHOCTb HYKJ/IEOTUAOB KOMMJIEMEHTApHOM! Lenu.

¢ KakoBo 6yzeT cooTHOLIEHMNE YUMC1a TPOMHbIX U ABOMHbIX BOAOPOAHbIX CBA3el B AAHHOM
¢parmeHTe monekynbl AHK?

¢ Kak Bbl cuntaerte, Kakoil TMN 3pesioll KNeTKU KpoBM 6bla UCNO/Ib30BaH B JaHHOM Uccaef0BaHUMN?

MpoBepbTe NnonyueHHble 3HaAHUA
1. YTto Takoe HacneACTBEHHOCTL?

2. Yepes kakue CTpyKTypbl HacNeACTBEHHas MHGOPMaLMA HEMOCPEACTBEHHO NepesaéTcs U3 NOKONEHMA B
rnokoaeHue?

3. Kak ¢popmupyetca «ckenet» Lenn monaekynol AHK?
4. V13 kaknx CTPyKTyp COCTOUT XpOMOcomMa?

5. ObbsACHUTE 3HaYeHNe ranaonaHoro Ymncina XpoMoCoOM B MOJIOBbIX K/IETKaX.




HaCﬂe,ﬂ,CTBeHHOCTb n geneHne KnetTkum
6.2 KnetouHbin umkn. Muto3s

KneTouHbI LmMKn — 37O
nocaefoBaTebHOCTb 3TANoB, KOTOpble
K/JeTKa NPOXOAUT OT OAHOrO AeNeHus A0
cnesyrouLero. IToT 6MoAOrnMYecKnii
NPOLLeCC COCTOUT M3 ABYX OCHOBHbIX
CTaguii: uHTepgasa — NoAroToBmTEbHas
CTaaua N MUTO3 — CTaANA AeNEHUS.

e Kak, no Bawwemy mHeHuto,
KJ1IeTKa NoAroTaB/IMBaeTca K
penenuvro?

* MoxxeTt nim knetTka AennTbes,
He NMpoxoanA cTaauto
MHTepdasbI?

NHTepdasa, kotopas coctasnget npumepHo 90% XnsHu ( WP HTepdasa, neprog G, )
KNEeTKM, ABNAETCA CaMOW ANNTENBHOWN U Hanbosee akTUBHOMN SCEEEN nepuog G, CUHTETUYECKMA

C TOUKM 3peHns obMeHa BeLLecTB cTagnen. B teueHne /1954 nepuog, M1To3, Npodasa,
NHTepdasbl KieTka He AennTcs, O4HaKO OHa PacTéT, meTtadasa, aHadaza, Tenodasa,
aKTUBU3MNPYHOTCA NPOLEeCcCbl 0bMeHa BELLECTB U MPOUCXOANT \_ LUMTOKMHES y

KOnnpoBaHMe reHeTn4yeCckoro Mmartepumana.

NHTepdaza aenmtca Ha Tpy NocnesoBaTelbHO MPOTEKAKOLLNX
OCHOBHbIX Nepuoga:

S
G, e —— ‘
\ WHtepdasza

Hepensawasca
Knetka

Mepwuogp G, (Gap — uHTEpBaa) Tak>Xe Ha3bIBALOT NPECUHTETUYECKUM NepnoaoM. B stort
nepvog BHOBb 06pa3oBaBLLAnACca KaeTka bbICTPO pacTeT, ycuamnmBaeTca cmHTe3 6enkoB u
PHK, yBenvumBaeTcs Uncno opraHomAoB, Takux Kak MUTOXOHAPUN 1 prubOCOMBI, B KNeTkKe
HakanivBaeTcs 3Heprus. 10 NPOAOIKMNTENBHOCTM 3TO Hanbosee N3MEHUMBLIV MEPUOA,
HekoTopble kneTkun (Hanpumep, HepBHbIE KJETKM) Ha 3TOM 3Tane nepexoasT B dasy G,
(Mokos) 1 NpekpaLLaroT geeHue.

S-nepwvog, Ha3bIBaOT N CUHMemu4eckum nepuodom. B 3To Bpems NponcxoamT OANH n3
BaXKHEMLINX NpoueccoB MHTepdazbl — penankauma AHK, To ecTb eé yaBoeHue. YiBoeHne
monekynbl JHK ABnseTcs ogHOM 13 e€ yHMKanbHbIX 0cobeHHocTen. B npouecce
penavkaumm noa AencTememM crneumnanbHbix pepmeHtoB AHK HaunHaeT packpyumBaTbcs, v
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HanpPOTUB HYK/NE€OTUAOB Pa3oLLeALLMXCA Lenen Mo NPUHLMUMY KOMMNIEMEHTapHOCTU
BbICTpanBaroTca cBOHOAHbIE HYKNeOoTUAbI KneTku. B pesynbtate obpa3sytotca ase
monekynbl HK, kaxgasa 13 KOTOPbIX COAEPXUT OAHY CTapyto (MaTePUHCKYHO) U OAHY
HOBYIO Lienb. TaKoW MexaHV3M YABOEeHWNS XapakTepeH A1 6ONbLUMHCTBA XXMUBbIX
OpraHv3MoB.

Crapas

Hogas

Crapas

HoBas

[nda Toro utobbl Nepesatb HacneaCTBEHHYHO MHPopMaumto, Monekyna AHK konupyet
camy cebs, 1 B pesy/nbTaTe KaxAas XpoOMOCOMa COCTOUT U3 ABYX XpOMaTua,
COEAMHEHHbIX LileHTpoMepoWu. B 3ToT nepurog dopmyna reHeTnyeckoro matepumana
N3MEHSETCA C 2n2¢ Ha 2n4c.

KoHew, G, nepuoga KoHel, S nepuoga

OgHoxpoMaThgHas XpoMocoma AByxpomaTtniHas xpomocoma
n, c n, 2c
I'Iepuop, Gz TakK>XXe Ha3bIBaKOT noCmMcuHmemu4eckum nepnogom. 2JT10 I'IOCJ]e,D,HI/II‘/JI
HOAFOTOBMTeﬂbeIVI 3Tan nepej gejeHnem. B stoT nepunosa CMHTE3NPYHOTCA 6e}'IKI/I,
CI)OpMVIpyI-OLLI,I/Ie BEPETEHO AENEHUA, N SHEPTETNYECKNE 3amnacbl JOCTUTAKOT MaKCMMYyMa.

B >XXMBOTHBbIX KJ€TKax opraHenna, HeMoCPEeACTBEHHO yYacTBYHOLLAs B AeNEeHNN, —
LLeHTpOocoMa (KNETOUHbIV LIeHTP) — YABaMBaeTCs 1M NOAroTaBANBAETCA K
PaCXOXAEHWNIO K MONHOCaM KAETKW.

« Kak Bbl AyMaeTe, Kakoe 3HaueHne nmeert 1o, 4to monekyna AHK coctont n3
ABYX Lienen?

e MoxeT v ntoboe nameHeHne B Mmosiekyne AHK noBavATb Ha XXM3HEHHble
npoueccobl knetkn? OH6OCHyNTe CBOE MHEHMe.




HaCJ'Ie,CI,CTBeHHOCTb n geneHne KneTkum

[enenve knetkn. Mmnto3s

) Vsyuenue Xop, pa6oTbi:
'g cTagun
= | MuTO3a
=
E anHaAne)KHOCTM: 1. NMomectute nykoBuLy B 5. MomecTnte oAuH 13
é’[ MUKPOCKON, NIe3BYe, BOAY, KaK n0Ka3aHouHa P 06pa3L,oB KOPHS Ha
pvicyHke. Habatogarite H NpeAMETHOE CTEKJIO,
nuneTka, pa3BUTUE KOPHEN NyKa B : fobasbTe 1 kanito
npeamMeTHoe CTEKO, TeueHue 4-5 aHen. i aLleToopcenHa u HakponTte
MOKPOBHOE CTEK/IO MOKPOBHbIM CTEK/IOM.
I "
YacCcoBOe CTeKJIO Nan ’
yawka lMeTpwu, nyk 2. Ha uacosoe E
pw, YK, CTeKNIO KanHuTe : 6. AKKypaTHO HaxKMmas
Kpacutesb b 10 Kanens i nasbLem Ha NoKpPOBHOe
aLl.eTOOpceVIH, aueToopcenHa. E CTEeKNO, pacnaouuTe
HarpeBaTesb 5 obpaze} kopHs.
(cnnptoska). :
3. Jle3rem BT 7. PaccmotpuTe
KOHHNKM KkopHen Nyka i noslyueHHbIN o6pasel; nog
ANVHOW okono 1 cm m : MUKPOCKOMOM.
rMoMecTuTe UX Ha !
uacosoe CTek/o. :
4. Mopep>xxwnTe YyacoBoe 8. Bug npenapata nog,
CTeK0 Hag, CMNPTOBKOM - MWUKPOCKOMOM.
40 MosBAeHMs napa.
O6cyaure:

1. Kak 6b1 Bbl 06bsscHUN, NOouemy o6pa3sel, 6b121 B3AT C KOHUMKA KOPHA?
2. Kakue BbIBOAbI MOXHO cAenaTh O KJeTkax, HabtoaaeMbix Nog MUKPOCKONom?

[eneHne kneTkn ABASETCA OAHUM U3 OCHOBHbIX MPOLLECCOB, HEOHXOAMMBIX A/1A POCTA,
Pa3BMTUS N BOCCTAHOBJ/IEHUA MOBPEXAEHHBIX TKAHEWN (pereHepaLnin) y XX1BbIX
opraHn3amoB. OgHMUM 13 CNOCOBOB AeNeHNA KNEeTKU ABASETCA MUTO3, KOTOPbIN
XapakTepeH B OCHOBHOM /11 COMATUUYECKUX KIETOK 3yKapMOTUYECKMX OPraHM3MOB.

B pe3ynbrate MUTOTUUECKOrO AeNeHNs U3 OAHOW MaTEPUHCKOW KieTkn obpasyroTcs
A\Be HOBble JoYEepPHME KNETKN C aHaNOTMYHbIM COCTaBOM reHoB. CyTb 3TOro AeneHus
3aK1IH0YaAETCA B COXPaAHEHUWN NMOCTOSAHHOTO YMCaa XPOMOCOM B KNETKE.
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MNepes HavyanoM AeneHuns Kaxgjasa Kaetka npoxoauT
MOAroTOBUTEbHBIN 3Tan — nHTepdasy. Creayrowmi 3tan nocse
MHTepdasbl — 3TO CTaANA AeNeHNA KneTkn. M1To3 cocTounT 13
YyeTbIpEéX NocnesoBaTeIbHO NPOTEKAFOLLIMX OCHOBHbIX $a3:
npodasbl, MmeTadasbl, aHadasbl 1 Tenodassbl.

Mpodgasza HaumHaeTca € TOro, YTO XPOMaTUHOBbIE HUTU B AApe
CTaHOBATCA pa3NYMMbl, NprobpeTtas BUA TOHKUX HATEA. DTN HUTK
CNUPaNU3yroTCA, yKOPayMBatoTCa 1 YTOLLAIOTCA, NpeBpaLlasch B
ABYXpOMaTUAHblE XPOMOCOMbI. OZIHOBPEMEHHO C 3TUM
pactBopseTca obosouka agpa (MembpaHbl aapa) n ncyesaet
AAPBILLKO. 3aTeM XPOMOCOMbI CBOOOAHO pacnosiaratoTca B
LuuTonnasmMe, a LLeHTPOCOMbI HAUMHAKOT NepemMeLLaTbcs K
nontocam kaetku. Takxe B npodase Nponcxoant popmMmpoBaHme
BepeTeHa AeNneHuns.
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Mpoda3za

NHTepdasza

B metadase 3aBepliaetca dopmmnpoBaHmne BepeteHa geneHuns. K
LeHTpOMepe KaxAoW ABYXPOMaTUAHON XPOMOCOMbI C 060MX
MOJIFOCOB MPUKPENIAOTCA HATU BEPETEHA.




HacneaCcTBEHHOCTb U AeneHne KAeTKN

XpOMOCOMbI BbICTPanBatOTCA BAOAb 3KBAaTOPUAIbHOM NMIOCKOCTU KNeTky, obpasya
mMeTadpasHyro NiacTUHKy. Ha aTou cTagmm nog CBeToBbIM MUKPOCKOMOM Jierye BCero
noAcYMTaTh YMCIO XPOMOCOM.

BepeteHo genexus

LleHTpomepa

Metada3za

AHadaza — camas 6bicTpas dasza. B atot nepmog
HUTW BepeTeHa AeNeHnA HauMHaoT yKopaumBaTbCs,
XpOMaTUZbl OTAENAOTCA OT LLEHTPOMEpPbI U
pacxoaATca K NPOTUBOMOJIOXHbIM NOAKOCAM
knetku. lNepemectmBLuMeECA K MOIHOCaM
OAHOXPOMaTUAHbIE XPOMOCOMbI Ha3blBaOTCA
AOYEPHUMMN XPOMOCOMaMM. Y1CN0 XPOMOCOM Ha
KaXKZ,0M MOJIt0Ce PaBHO MX YUNCNY B MaTEPUHCKOWN
KNeTKe. AHada3za

B Tenodase nponcxoaaTt npoLeccsl, NPOTMBOMNONIOXHbIe Npodasze. Bokpyr xpomocom,
AOCTUTLLMX NOOCOB, GopMupyeTcs sgepHas obonouka. Cnmpann3oBaHHbIE XPOMOCOMbI
pacKpyumMBaroTCs, NpeBpaLLasch B TOHKME XPOMATUHOBbIE HUTU. 3aTeM NPONCXOANT
LUTOKUHE3, TO eCTb Jle/leHVe LUTOMNa3Mbl, B pe3y/ibTate yero obpasyrorcs ase
CaMOCTOSTE/IbHbIE KNETKW. Y XXMBOTHbIX KJE€TOK LIMTOKMHES MPOUCXOAUT MYTEM
NepeTaXKN LUTOMNIa3Mbl C KpaeB KNETKW, a Y pacTUTeNbHbIX — MyTEM 0b6pa3oBaHmA
KJ1€TOYHOWN NAACTUHKN B LEHTPE KNETKN.

\
o
Ly LN [louepHas
\ il KneTka
(2n)
>
JouyepHsan Tenodasa
KneTka B pacTUTeNbHOM
(2n) KneTke
/

Tenodasa LintoknHes
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B HopmMme kneTku opraHu3mMa Yenoseka pacTyT U AeNATca B COOTBETCTBUN C
onpeaenéHHbiM nopsaakomM. OgHako nHorga 3ToT NOPAAOK U MEeXaHU3M KOHTPOIA
AeneHnsa HapywarTca. Kak Bbl AymMaeTe, UTO Takoe HEKOHTPOJIMPYeMoe JefieHne
kneTok? B pe3ynbrate nameHeHuu B JHK kneTkm KOHTPOAb Haj eé ageneHnem
TepsAeTCs, U KNETKM HaUMHAIOT AeANTbCA HEMPEPbIBHO 1 becnopsoYHo.

Pak — 310 cepbé3Hoe 3aboneBaHve, BO3HMKatOLLEee BCIeACTBME
HEKOHTPONPYEMOTO AeneHnsa KNeTOK B opraHusme. Takoe becnopagouHoe
AeneHne NpmBoanT K 0bpa3oBaHNIO onyxosien B TKaHAx. Onyxonu
noApasAenatoTca Ha AobpokavecTBeHHble (He 310KaueCTBEHHbIE) U
3/10KayecTBeHHble (pakoBble). lobpokayecTBEHHbIE OMYXOAM PACTyT MeANEHHO U
He pacnpoCTPaHAIOTCA Ha OKpY>KaroLLme TKaHW, Tor4a Kak 3/10KayeCTBEHHbIe
OMyXONM PacTyT ObICTPO, HapyLLAOT HOPMasbHYHO PaboTy cocesHNX TKaHEen W,
KaK MpaBmo, pacnpoCTPaHAOTCA MO OpraHM3My Yyepes KpOBb
(MeTacTasnpoBaHue), UTO YBENUNBAET YrPO3y ANA XKUIHWN.
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HopmanbHas knetka [Jenenvie knetku 3p0poBas TkaHb
HopmanbHas knetka [eHeTnyeckas M3MEHUMBOCTb [eneHve knetkn MertactaTnyeckumin pak

OCHOBHbIMW MPUUYNHAMW paka ABAAIOTCA reHeTnyeckne GakTopbl, XMMUYecKme
KaHLLepOreHbl U MOHN3NPYIOLLLeE U3/TyYEHNE.

FeHeTUueckune q)aKTOpbl — WHOr4a Aeq)eKTbl B reHax, peryimpyrowmnx geieHmne
KJIETOK, NepeaaroTca oT pO,D,I/ITGJ'IGVI K AeTAM. 10 YBEJINUNBAET PUCK Pa3BUTUA
Paka 'y 4yenoBeka.

XnmMmunueckue KaHUEporeHbl — BPEAHbIE XMMUYECKME BELLLECTBA B OKPY>KatoLLLel
cpeae moryT nameHaTb IHK knetkun v Bbi3biBaTh pak. K HUM OTHOCATCA cuUrapeThl,
necTMUUAbl N HEKOTOPbIE NuLLeBble A06aBKN.

MoHunsupylowee nsnyueHme — peHTreHoBCKME Nyun, yabTpaduroneTosoe
N3/yYeHre 1 PaAnoaKTUBHbIE BeLLLeCTBa HapyLLatoT cTpykTypy uenu HK, Tem
CaMbIM BbI3blBasi U3MEHEHMUS.

OTKa3 oT BpeZHbIX MPMBbIYEK, 340POBOE NMUTaHNe 1 perynapHble dpusnyeckme
Harpyskm oTHOCATCA K GpakTopaM, CHMXAIOLWMM PUCK Pa3BUTUA paka.




anIMeHVI'I'e nojiyuyeHHbl€ 3HaHMA

1. B opraHu3me yesnoBeka CyLLEeCTBYIOT pa3/IyHble
KNETKM, Takue Kak HEPBHbIE, MbILLEYHbIE N KJETKM
KPOBW. ITW KNETKWN ABASAOTCA CNELNANN3NPOBAHHBIMW.
OgfHako cyLecTByeT W1 rpynna KAeTok, KOTopble eLyé
He cneumanm3npoBaHbl, TO eCTb HE UMEeHOT
onpesenéHHon GYHKLMN. DTN KNETKM Ha3bIBatOTCA
CTBOJIOBbIMM, TO €CTb KJAeTKaMU-MPeALleCcTBEHHMKaMW,
CNOCOHHBIMM K CAMOBOCCTAHOB/IEHUIO MYTEM
MUTOTMYECKOrO AeNEeHUA U NMPU HeOBXOAMMOCTU MOTYT
npeBpaLLaTbCs B Pa3INUHble TUMbI
cneumanm3npoBaHHbIX KJ1eTOK.

B nabopatopuun 66110 MCcCIef0BaHO MUTOTUYECKOE
AeneHve CTBONOBOM KneTkun. B Tabanue ykazaHo
Bpems, 3aTpaumMBaemMoe Ha KaXkAyr CTagunto

HaCJ'IeACTBeHHOCTb n geneHne KnetTkum

WHTepdaza MwuTo3
G, S G, M
5 7 1
Yace e \\‘*\\
Mpodaza | Metadasza | AHadaza | Tenodasa
36 3 3 18
MuHyTbI

O6cyaure:

« MNouemy S-nepunop, nutepdasbl
AaBnAeTca 6osee NPoAO/HKUTE/IbHBIM?

+ Kak 6b1 Bbl 06bsicCHUAM TOT aKT, UTO Ha
npodasy n tenodasy murtosa Tpebyerca

XKN3HEHHOIO LnKa I/ICCJ'Ie,CI,yeMOI7I KNeTKu. 6osblue BpEMeHM?

2. B nabopatopun nog Mnkpockomnom 6biam
nccnesoBaHbl 06pasLbl KNeToK, B3ATble Y
ABYX pa3HbIX OPraHN3MOB, 1 MOJYYEHbI
cnegyrolme pesynbraThbl:

O6pasen, A: fen1eHNe KNETKN He
npomncxoauT, B aape 46 xpomocom u 46
monekyn HK.

O6pasew B: kneTka akTMBHO AennTcs, B AApe
HabntosaeTcs 46 XxpoMOCOM, HO 92
monekynbl IHK (xpomatuapbi).

O6cyauTe:

¢ Bo3amModXXHO 21n, uto 06a o6pasua npuHaaaexar
OAHOMY M TOMY >Xe BuAy opraHmama? O6ocHyiiTe
CBOE MHeHMe, onnpascb Ha "UMCI0 XPOMOCOM U
AHK".

e Ecan nccnepoBatennb xouet nsyumtb 'Kapuorun”
OAHOW 13 3TUX K/IeTOK, KaKoii obpasew, 6yaert 6onee
noaxoaawmum? MNMouemy?

¢ BoiBOA, 0 KaKOM Npouecce MOXXET cAenaTb YYEHbIN,
Habarogarowmin ysennueHue uncaa monekyn AHK?

1. 13 Kakux CTagmin COCTOUT KAETOUHbIN LINKA?

2. MNoueMy nepBas CTaAna KJAETOUYHOTO LiMKAa NpoTekaeT Aoblue, yeM BTopasa? Kak 6bl Bbl 3TO
obbACHUAN?

3. MoxeT nn KneTka nepenTn K MUTO3Y, He Npoxoasa nHTepdasy? MNMouemy?

4. lna Kakmx uenein MoXKHO UCMnoab30BaTb CTBOJIOBbIE KNETKN?
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6.3 [leneHune knetkn. Menos

PazaMHOXeHVe — OZHO U3 OCHOBHbIX CBOMCTB XMBbIX OpraHM3MoB. AMEba, 3enéHas 3BraeHa, Hdysopus-
Tydenbka 1 60NbLINHCTBO OPraHM3MOB, Pa3MHOXaLLMXCA HecnonbiM NyTEM, pa3MHOXakTCA NYTEM
MUTOTNUYECKOTO AeneHus. Ina ocywecTBaeHns
NOJI0BOrO Pa3MHOXEHUA OAHUM U3 OCHOBHbIX
ycnoBumn siBnsetca obpasoBaHue ramer. B ramerax
UYMC/IO XPOMOCOM B Ba pa3a MeHbLUe, YeM B
coMaTM4ecKmx KneTkax.

qEQ::; Melno3, busaneHT, - Kak Bbl gymaeTe, B UEM 3aK/IHOUAETCA 3HaUEHUE TOrO, YTO
ool PEAYKUNOHHOE AENEHNE, UNC/I0 XPOMOCOM B ramMeTax BABOE MeHbLle, YeM B Afpax

NHTEPKMHES, CNOPOreHe3 comartnueckux knerok? Kakmm obpasom 3to obecneunBaerca?

PasamHoOXKeHUue gpodxOKen

MpurHapneXXHOCTU: MUKPOCKON, NUMNeTKa, MPejMeTHOE CTeK/10, MOKPOBHOE CTEKJIO, CaXxapHbIi
MecoK, Cyxme ApOodKN.

Xoa paborbi:

[estenbHoCTb

2. B nosyueHHbIi pacteop
fobaBbTe V2 yalriHoM
JIOXKKW CYXMX APOXKeN v
pa3meLluaiTe ero.

1. Hacbinbte 1 noxky
caxapHoOro necka B cTakaH
Ten0Mn BoAbl 1
pasmeLuaiTe.

4. Hakpotite ero
CBepXy MOKPOBHbIM
CTEK/IOM.

3. C nomoubto

MUMNEeTKM NoMecTuTe
Kanto pactBopa Ha
npesMeTHoe CTeko.
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5. Paccmortpute
npenapar nog
MUKPOCKOMOM.

O6cyauTe:

6. Bbl yBUAWTE KNETKU
LPOXCKEN, pa3MHOXKaOLLMXCS
AeneHvem.

« Kakne ¢akTopbl, ncxoaa U3 BalMx HabnogeHNN, BAUAIOT Ha pa3MHOXKEeHUe K/1IeTOK APoXOKen?

» Kak BblI AyMaeTe, OANHaAKOBO JiM MNMpoTeKaeT npoLuecc pasMHOXXeHUA y BCeX XXUBbIX OpraHVI3MOB?

OaHNUM 13 CNOCobOoB AeNeHns KNEeTKN ABASETCA MENO3.
MeKnoTnyeckoe aeneHne — 3T0 0COObIV TUM AeNeHus,
obecneumBatoLmii obpasoBaHMe CIOP U rAMET Y MHOTOK/IETOYHbIX
OpraHn3MoB. B pe3synbtaTte 310ro npouecca ns AMnJIonAHbIX KNeToK
(2n) obpasytroTcs ranaongHble knetku (n). Mpy onaoa0TBOPEHNUN
ABe ranaonaHble rameTbl CIMBALOTCH, BHOBb 06pa3ya ANMNNOUAHYIO
3uroty. Takum obpasom, Melrio3 obecneyrBaeT CoOXpaHeHne
NMOCTOAHHOTO YNCa XPOMOCOM Y OpraHu3ma.

[lo Hauana geneHuvs Kaxxaaa Kaetka NpoOXoAUT CTaano MHTepdasbl.
3aBepwnB nHTepdasy, kneTka CTaHOBUTCS TOTOBOW K AEeNEHUIO.
Melro3 coCTouT 13 ABYX NOCAeAOBaTeNbHbIX AeneHnia: | v
MeNoTnyeckoe aeneHue.

B npodase | melrio3a XxpoOMOCOMBI, CNMpPann3yach, yKOpaumBatoTCa
M yTOALLAKOTCA. 3aTeM ABYXXPOMaTUAHbIE TOMONOTMYHbIE
XPOMOCOMbI cOAmxKaroTcs 1 06pasyroT napsbl. Takne napbl
FOMOJIOTMYHbIX XPOMOCOM Ha3biBatoTcs 6GuBaneHTamm. Ymcno
61BaNeHTOB B KaXA0WN KNETKe paBHO ranaougHomy umucay (n).
Mexay xpoMaTnaamun NapHbIX FOMOAOTMYHBIX XPOMOCOM
NPONCXOANT OBMEH reHeTUYeckMM MaTepmanoM. ITOT NpoLiecc
ABNAETCA OAHOW M3 MPUYMH reHeTnyeckoro pasHoobpasma. OgHako
OBOMeH reHeTUYeCckMM MaTepuranoM MeXay XpoMaTuiamum MOXET U
He NPOUNCXOANTb.

K koHUy npoda3sbl | LLeHTpoMepbl HAUMHAKOT NepemMeLLaThcs K
MoJtoCaM U HaurHaeTcs GOpMUpPOBaHMe HUTEW BepeTeHa AeNeHus.
Tak>ke pacTBopsieTcs sgepHas 060104Ka, U XPOMOCOMBI,
HaxoasLmecs B Buge 6nuBaneHToB, CBOOOAHO pacrosiaratoTcs B
uuTonaasme.

LleHTpomepbl
/i HuTtn xpomatnHa

flaepHas obonouka

y

buBaneHTbl

N

% %\.\
S

O6MeH reHeTnyecknum

MaTepMa.ﬂOM
)\;\ al)
2\
e NN\ VY A
Qe
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AN B meTtadase | melio3a 3aBepLuaetcs popMMpOBaHME BepeTeHA AeNeHUS.
\ K LeHTpomepe KaXA0n ABYXPOMATUAHON XPOMOCOMbI NMPUKPENIAeTCs
HWUTb BEPETEHA CO CTOPOHbI COOTBETCTBYHOLLETO MOAOCA. XPOMOCOMBI
pacrnosaratoTcs NonapHO BAOJIb 3KBAaTOPUAJIbHOM MIOCKOCTU KNETKM,
obpasys MeTadasHyto NAacTUHKY. PacnosoxeHve 3TMx Nap OTHOCUTEIbHO
MOJIFOCOB MPOUCXOAUT ClyYalHbIM 0H6pa3oM. Takoe pacrnosokeHne nap
XPOMOCOM MPMBOAMUT K 06pa30oBaHMIO PasvYHbIX TUMOB CMOP WK ramer.

Mertadasza |

BeposartHocTb 1 BeposTHocTb 2

f f
x

BeposTtHocTb 3 BeposTtHoCcTb 4

T
===
1
| W=F=—— |
T
E<=c
=255

B aHadase | meino3a nponcxoanT passeneHrie bMBaNEHTOB U
pacxoxaeHne ABYXPOMaTUAHbBIX XPOMOCOM K nostocam. B pesynbtate y
KaXk,0ro noroca okKasbIBaeTCs ranjonaHbii (n) HAbop XPOMOCoM,

s 75 coZiep>KaL TONbKO OfHY U3 FOMOJIOTMYHbBIX XPOMOCOM.
&// B Tenodase | meino3a BOKpyr XxpOMOCOM, COCTOALLMX U3 ABYX XPOMaTUA,

PaCMOOXEHHbIX Y MOAKOCOB U UMERLLMX ranaonaHbii Habop,

Aradasza | bopmupyetca sgepHaa obosouka. 3aTemM kneTka AenuTca n obpasyrorca
- = . A\BE flOUEepHME KNETKM C ranaoniHbiM Habopom
7~ < Y o
2 % > 2 XpoMocoM. B koHLe nepsoro p,eneHvl;l Meno3a umcio
[ - 8 XPOMOCOM YMeHbLUaeTcs BABOe. Takou TN AeneHuns
| Ha3blBaeTCA peAyKLVUOHHbIM Ae/IeHneM.
l = l Mexay merosom | n merosom Il HabatogaeTcs
o -
/s s s/ MHTEePKMHE3 — KOpOTKasA NoAroToBuTeIbHasA CTaaus.
« 67, > = Q - 2 Ha stom 3tane penavkauuna HK He nponcxoauT, a
— ,70 ocyLecTBaseTca Metabonnyeckas NoAroToBka KNeTkm

. K nepexoay B menos Il.
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Mocne kopoTkol nogrotoskn B npodgase Il menosa aByxpomaTuaHbIE XPOMOCOMbI
cBoHOAHO pacrnonararoTcs B LmTonnasme. HaunHaetca popMmnpoBaHme HUTeN BepeTeHa

AeneHns.
B metadase Il xpoMOCOMbI BbICTPanBarOTCA MOOANHOYKE BAOJb 3KBAaTOPUANbHOM
NNOCKOCTU KneTku. K LieHTpoMepaM ABYXPOMaTUAHbBIX XPOMOCOM C 060MX NONHOCOB
NPUKPENAAOTCA HATU BepeTeHa Je/leHns.

B anadase Il HUTV BepeTeHa cokpallatoTcs, XpoMaTuabl OTAENATCA APYr OT Apyra U1
A0YepHME XPOMOCOMbI NepeMeLLLatoTca K nosirocaM. Ha kaxaoM nostoce okasblBaeTcs
ranaonAHbIN Habop xpomocom (n).

B Trenodase Il Bokpyr xpoMmocom Ha nontocax popmmpyeTca agepHasa oboaouka.

3aTeM B pe3ynbTaTe LIUTOKMHE3a 06pa3yroTCs KNETKM C ranionHbiM Habopom

XPOMOCOM.
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 Kak MOXHO 06BACHUTL TOT $aKT, UTO MeN03 NPUBOANUT K FEHETUUYECKOMY pa3HOObpa3nto?
« Kak Bbl ;ymaeTe, Urpaet i Mero3 posib B TOM, YTO KaXAblil OPraHN3M YHUKaNeH?

CnoporeHes

[aMeTbl y pacTeHui 06pa3ytoTcd B OCHOBHOM B pe3y/ibTaTe MUTOTUYECKOTO AeNeHWs, OAHAKO ANS
obecneyeHns AUNIOUAHOro Habopa XPOMOCOM B OpraHM3Me peAyKUNOHHOE AeNleHne NPONCXoauT
MMEHHO BO BpeMs CroporeHesa. B npouecce cnoporeHesa y pacTeHUn 1 HEKOTOPbIX APYTUX
OpraHn3MoB 06pa3yroTCs CMopbl. ITOT NMPOLLECC OCYLLECTBASETCSA B pe3ynbTate MENOTUYECKOTO
aeneHuns. ObpasytroLimecs Npu CrnoporeHese Crnopsbl C ranjiougHsIM HABOPOM XPOMOCOM MPOPaCcTaroT U
bopMUpyOT HOBOE MoKoJieHMe rameToduTa. MPUbLI e pa3MHOXKarOTCA C MOMOLLLbHO CMOp.

CnoporeHes urpaet pob CBA3YHOLLEro 3BeHa MeXay NoKoaeHnamu cnopodputa n rametopura.
Pa3BunBasAcCh, cnopsbl AatoT Hayano rametodputam. Cnopodut — 3TO NOKOJEHME, HA KOTOPOM
0bpasyroTca cnopbl, a raMeToPuT — MOKOJIeHWE, Ha KOTOPOM GOPMUPYHOTCA raMeThl.

\ My>kckan
° LimLKa
MaTtepuHckas
Knetka —
MaTtepwuHckas MuKpocnopa (2n)
KneTka — Meracrnopa \
e %

N

‘/ wnKa
| ez

Meracnopa
(n) /
Meracnopa 6

«— MatepuHckast
Meiio3

(n) KneTka — Meracropa
é "
Mwukpocnopa @ am
") @ @ G@ Mwuikpocnopa

(n)
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Y WwaanoyHbix rpnboB CTPyKTypa, B KOTOPOW 06pasyroTca cnopbl, Ha3biBaeTca 6asnamnen.
B 6a3nann B pesynbtate MeMoOTUYECKOro AeneHns GopMmpyroTCa Copbl C ranaonaHbIM
HabopoM XpoMOCOM — 6a3nANOCNOPbI. ST CNOPbI PACMPOCTPAHAOTCA NOA,
BO3/eNCTBMEM BeTpa N ApYyrnx GakTopoB, UTO NPUBOAMUT K Pa3BUTUIO HOBbIX 0coben
rpnbos. Takum obpasom, obpa3oBaHme 6a3nAMOCNOP ABAAETCA BaXHbIM 3Tarnom
Pa3MHOXEHMA U XN3HEHHOTO Lukaa rpnbos.

CnoporoHuin —
Kopobouka Ha HOXKe,
BHYTPW KOTOPOWA
CO3pEBatoT Cropbl
(2n)
°

(n)

3penbiii
I~ rametodpuT

(n)

basngnocnopsl

(n)

"TIpopocTku

(W4
cnop %
") P

CnopaHrun

3penbiii My>CcKom
NarnopoTHUK
@n)

3apocToK Cropbl — MPOTanuni

(n)
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MpumeHuTe NnonyueHHble 3HAHUA
MpegacTaBneH rpaduk dha3 Merio3a 1 COOTBETCTBYHOLLETO MM YMC/Ia XPOMOCOM B KAETKE.

A
i
|
2N ! ----—---——--- ° ° ° °
1
i
i | | | |
! WuTepdaza Mpodasa | Mertadasza | AHadasza |
1
i
i
1
i
n i ° ° ° ° °
i
1
| | | | | |
i
i Tenodasa | Mpodazall  Metadasza AHadaza ll  Tenodasa ll
1
i MHTepkuHes
i
i
ittt ittt ettt ettt > Bpewms
NHTepdasza Melios | Metios II
O6cyaure:

« Kak 6bl Bbl 06bsicHUAM oTcyTcTBMe penankauumu JHK Ha ctagum nHtepkmnHesa?

« Ha kakow ctagum o6pasyrorcs gouepHue XxpoMocoMbi? YeM OHM OT/IMUAIOTCA OT APYrux
Xpomocom?

« B opraHnsme >XMBOTHOro B pe3synbTate An¢PepeHUNPOBKUN KeTOK, 06pasyrolmxcs nocae Meiosa,
¢opmupyrorca rameTbl. bbi10o 06Hapy>X«eHo, UTo y oAHOI U3 rametr Habop Xxpomocom paBeH 2n.
Kak Bbl gymaeTe, Ha KakoW CTaguM Meiio3a NPOU3OLLJIO HapyLueHue U KakoB 6bis1 Habop
XPOMOCOM Yy OCTa/IbHbIX ramet?

« OnpeaenunTe UNC/I0 XPOMOCOM U XPOMaTU/ Ha KaXkaou ¢ase Meiio3a y opraHM3mMa, y KOToporo
comaTuyeckue KJeTku umerot Habop 2n = 28.

1. KakoBO 3HaUeHne MeENOTUUECKOTO AeNeHmna?

2.Yem otnmuaetca meinos | ot menosall?

3. Yrto Takoe cnoporeHes?

4. 470 NPON30MAET, eC/IN B LIMKJIE Pa3BUTUSA LIBETKOBbIX PaCTEHMI He ByAeT NPONCXOANTb CMOPOreHes?




Hayka, TeXHO0rnA, XX13Hb

Pa3nnumns B reHeTMYECKOM MaTepuase XXMBbIX OPraHN3MOB NPUBOAAT K
HacNeCTBEHHOM M3MeHUMBOCTU. O4HUM 13 Hanbosiee MHTEPECHbIX MPUMEPOB
TaKUX Pa3INunii y YenoBeka ABAAKOTCA OTneYaTky nanbLes. Ha nanabuax
yesioBeEKa MMEIOTCA CI0XKHbIE Y30pbl B BUAE AYT, NeTeNb 1 3aBUTKOB. CTpoeHune
3TUX Y30POB Y KaX0ro YenoBeka YHUKaNbHO N He N3MEHSAETCS Ha NMPOTAXEHUN
BCEW XXWN3HMU.

Kak n gpyrve HacneacTBeHHble NPU3HAKK, OBLLMI PUCYHOK OTNEYaTKOB
MasibLieB Y KaXkA0ro YenoBeka pasnmyeH. [laxe y ogHoslLEBbIX 6A1M3HeL0B,
HecMoTps Ha oanHakoByto JHK, oTneyaTtku nasnbLeB He cOBNagatoT
MOMIHOCTbIO. TV HeBOIbLLNE Pa3NUMSA BO3HMKAIOT B pe3y/ibTaTe CydariHbIX
haKTOpPOB Cpesbl BO BPEMS BHYTPUYTPOOHOIoO pa3BuTuS.

MNozo6bHO oTneyaTkam MNasbLeB, MHAMBUAYANbHbIA XapaKTeP MMEHOT TakXe
YyepTbl NLA, PUCYHOK CETYATKM rNasa, TeMbp ronoca 1 Apyrne ocCobeHHOCTH
yenoBeka. TV pasnnuns GOPMUPYHOTCS NOJ BANSHUEM KakK HaCNeACTBEHHbIX
$aKTOPOB, Tak 1 Pa3NYHbIX YCIOBUI Cpeabl B MPOLLecce pa3BuTUS opraHmn3mMa.

B coBpeMEeHHbIX TEXHONOTVAX 3TV MHAMBUAYANbHbIE
0COHEHHOCTM NCMOb3YHOTCA Kak BriomeTpuyeckmne
nokasartenun. buomeTtpunueckme gaHHble ABAAOTCS
HaZEXHbIM CPeACTBOM NS pacrno3HaBaHWA U
NAEHTUPUKALNN TUYHOCT.

CkaHepbl OTNeYaTKOB MNasibLEeB MPUMEHSAIOTCA B
TenedoHax 1 KOMMbIOTEPAX AN BXOAA B CUCTEMY.
TexHOMIOTMA pacrno3HaBaHWUsA ML, UCMOAb3YeTCa B
Kamepax 6e30MacHOCT N MOBUIBbHBIX YCTpOWCTBax. B
H6aHKOBCKMX M BOEHHbIX CUCTEMax Ana obecneveHums
BbICOKOW 6€30MacHOCTM MPUMEHAIOTCA CKaHepbl
ceTyaTku rnasa. TexHonorns pacnosHaBaHWA roaoca
He3aMeHVMa Npuv UCMOAb30BaHUM BUPTYasibHbIX
MOMOLLHWKOB 1 CUCTEM NaeHTUdMKaLnn B TenedoHax.

47



SaK/siloueHme

KnetouHbi umkn

Uutepdasza Aenenne knerku. Mutos. Meiios

Ha 3ToMm 3Tane kneTka pacTét, akTMBM3NPYHOTCA MwuTo3 — 3T0 CNOCob AeneHns KaeTkun, obecneunBaroLLmnin
npoueccsl 06MeHa BELWECTB Y MPOUCXOANUT KOMMPOBaHUe COXpaHeHMe NOCTOSHHOIO YMC/Ia XPOMOCOM.
reHeTMyeckoro Matepuana. Me#o3 — 310 cnocob aeneHus, obecneunsBaromi
Cragms nHTepdasbl 4eNTCA Ha TPU NOCAeA0BaTENbHO COXpaHeHMe NOCTOSHHOIO YMc/ia XpOMOCOM B
npoTeKaroLWmMx OCHOBHbIX nepuoga: G, S, G,. opraHu3me.

MwuTo3 Merios |

AvnnonaHasa knetka
(2n) Mpodasa | — obMeH
reHeTnyeckm
MaTepvianom

Mertadasa | (napsb!
FOMOJIOTMYHbIX XPOMOCOM

MeTtadasa (xpomocombl
pPacrnoNoXeHbl B OANH

<

pag BAO/b pacrnosioxeHbl B ABa pAAa
3KBaTOpPUaNbHON BAO/Ib 3KBaTOPWa/IbHOW
MNOCKOCTM) MNOCKOCTM)
PeayKumnoHHOE seneHve
v Anadaza v

,U,Ol-lepHﬂﬂ KN1eTKa AOHepHHH KNeTKa Me|7|o3 1l
(2n) (2n)

OaHoxpomatvaHble
XPOMOCOMbI

Tenodasa
‘ Q / [lByxpomaTuaHble
/\%J = XPOMOCOMBbI




O6o061warome 3aaaHMNA

1. OnuwKTe pasinuma Mmexxay NOHATMAMM “Xpomocoma” n “xpomartuga”’, o6bacHUTe CBA3b
mexxay unciom monekyn IHK n uncnom xpomocom B HeAeNAWMXCA U AeNALMNXCA KeTKaX.

2. OnNuwnTe CXOACTBa M pa3/InunNA B CTPOEHUN U FreHeTUYECKOM COCTaBe ayTOCOM U MOJIOBbIX
Xpomocom y ocobeii ogHOro BuAa Ha npumMmepe M3 NOBCeAHEBHOM XXU3HU (Hanpumep, 6pat u
cecTpa), a Tak)ke CBAYKMUTe 3TO C MOHATUEM KapuoTuna.

3. B meguumHe npeasaraeTca UCNoJib30BaTb CTBOJIOBbIE KJ1€TKU A/1I BOCCTAaHOBJIEHUSA
NoBpPeXXAEHHbIX OpraHOB (Hanpumep, NeyeHu). YuntbiBas CTaANU KJI€TOUHOIO LiMKAA,
06bACHNTE, NoueMy HOBble KJ1eTkK, obpa3ylouinecs B pesy/sibrate Ae/lIeHUA CTBOJIOBOU
KJ1IeTKW, reHeTUYeCckn UAEHTUYHbI MaTepUHCKoM kneTke. Mouemy 3Ta UAEHTUUYHOCTb UMeeT
YKM3HEHHO Ba)KHOe 3HaueHue ANA pereHepaumm opraHmsma?

4. NMpoaHann3MpyuTe cxemy >XU3HEHHOro LiMKJ/la MY>KCKOro NnarnopoTHMKa 1 OTBeTbTe Ha
BOMPOCHI.

a. KakoB XpOMOCOMHbIV Habop KaXXaowW 13 CTPYKTYp?
b. Onpeaennte, Kakoe AeneHne KNeTKN MPOUCXOANT MeXAY CTPYKTypamu.
c. Onpegenvte nokoneHns cnopoduta n rametodpuTa.

d. Kak Bbl gymaeTe, kakoe nokoneHve npeobaagaeT y My>cKoro nanopoTtHuka? ObocHymTe
CBOE MHeHWe.

B3pocnoe pacreHue

MOJ'IO,D,OG pacteHne

CnopaHrum

3urorta AHTepuanm
(cTpyKTypa, B KOTOPOI 06PasyoTcs My>CKME rameTbl)

Cnopa

ApXeroHwui Mpotanni
(cTpyKTypa, B KOTOPOM 06Pa3yoTCA XKEHCKME raMeTbl)




5. MpepcraBneH rpadpuk, nokasbiBaowmnii usmeHeHune konmuecrea AHK sgpa
BHYTPW K/1IETKU B 3aBUCMMOCTMU OT BPEMEHM.

6
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C D E F G
4
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T
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S 3
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2
T T T T T T T T T T T T 1
2 4 6 8 10 12 14 16 18 20 22 24
Bpemsa/yacsl

a. Kakve npomexyTku BpeMeHu COOTBETCTBYHOT nepmogam G,, S n G, nntepdasbl?
b. CooTHecnTe BpeMeHHble MPOMEXYTKM € pa3amMn MUTO3a.

C. B kakom npomexxyTke BpeMEHU YNCNO XPOMATUS, MOXKET BbiTb PaBHO UMy
XpPOMOCOM?

d. B KakoM npomexyTke HapyLLeHMe NPONCXOAALLMX MPOLLECCOB MOXET NPUBECTU K
HapyLLUEHWIO OAMHAKOBOrO YMCNa XPOMOCOM Y 06pasyroLLNXCA AOYEPHMX KNeTOK?

e. Kak 6bl Bbl 06BACHWAN, NOYEMY HEKOTOPbIE MPOMEXYTKM BPEMEHWN ANNTENbHEE
Apyrnx?

6. lna nonyuyeHus 340pOBbIX CeEMSAH 6b110 Npou3BeAeHO caMmoonbl/ieHue
3/1aKOBOro pacTeHus € AUNIONAHbIM Habopom xpomocom 2n = 14,

a. KakoBo 6ygeT 4ncao XxpoOMoOCoMm B KNAeTke 3HAO0CNepMa Noy4eHHOro ceMeHn?
b. Onpegenvte 4MCIO XPOMOCOM M XPOMATUA B KJeTKax 3apogbllla CeMeHN B
aHadase mutosa.




KunBble opraHM3Mbl OTIMYALOTCS APYr OT Apyra. Paznnums aBastoTca pesynstatoM U3MEHEHUN,
BO3HMKAIOLLMX HA MPOTSXKEHUM MHOTUX MOKONEHMIN. 3Ta M3MEHUMBOCTb UIPAET BaXKHYHO POJib B
NpUPOZAe, Tak Kak MO3BOJIAET OpraHM3mMam Aydlle npucnocabamBaTbCs K yCI0BUAM Cpespl
obutaHus. Eciv cpega aantenbHoe BpeMs OCTaETCA CTabuabHOW, B MOMNYAALMN COXPaHAHOTCS
NpenMyLLLeCTBEHHO cpeAHune npusHakn. OAHaKO NPV U3MEHEHUN YCNOBUI CPeAbl HauMHaroT
oTbMpaTbCA HOBble MPU3HAKK, 1 3TO MOXET MPUBECTU K MOABNEHMIO PE3KO Pa3IvyatoLLMXCa rpynmn
BHYTPY MONYyAALMN. :
TN N3MEHEHNA MPOUCXOAAT Ha MPOTAXEHNM OUEHb
AJIMTENIBHOTO BPEMEHM, N "eCTeCTBEHHBI OTHopP”
BbI3bIBaeT B MOMNYNALMAX NOCTENEHHOE M3MEHEHNe
HacneACTBEHHbIX MPU3HaKoB. B pe3synbrate 310
NPUBOANT K 06pa3oBaHMIO HOBbIX BUAOB, @ TakXKe K
dopmMmpoBaHmto Toro 60/bLLIOrO pasHoobpasma
>KMBbIX OPraHM3MOB, KOTOPOe CyLLecTBYyeT Ha
CEroAHALWHNN AeHb.

C cepeavHbl XX BeKa B CE/IbCKOM XO35IACTBE A1 @ Mouemy ocobu oAHOrO 1 TOrO Xe Buaa He

60pbObI C BPEAUTENSMM LLIMPOKO MUCMOJb3YHTCA ABNANOTCA abCONOTHO UAEHTUYHBIMA?
nectmumnapl (Hanpumep, AAT). BHavane stm 2. KakoBa po/ib Hac1eACTBEHHOCTU U
BELLEeCTBA MaCCOBO YHUUTOXANN HACEKOMBbIX. (I)aKTOpOB cpeapl B (I)OpMVIpOBaHVIVI
OpHako HekoTopble 0cobu B nonynaumu baarogaps MPW3HaKOB OPraHM3MOB?
HacneACTBEHHOW M3MEHUYMBOCTM Obnaganm 3. MNMouemy MoAMPMKaLIMOHHAS

MPUPOAHOW YCTONUMBOCTBIO K MECTULMAAM. N3MEHUMBOCTb He MepesasTcs

Yepes HeckoNbKO MOKONEHWM YACIO YCTONYMBBIX CeflyrOLLVIM MOKONEHUAM?

ocobeli B MONyAsLMN YBEAMUYMAOCh. ITO ABNEHME 4. Kak eCTecTBEHHbI OT6OP BANAET Ha
AEMOHCTPUPYET JeNCTBUE eCTECTBEHHOTO OT6OpA: BEPOSATHOCTb BbKMBAHWA 1 Pa3MHOXEHUS
Nydlle npucnocobaeHHble K cpese ocobum OpraH13MOB?

BbI>KMBAKOT U Pa3MHOXarOTCA.

V13 pasgena Bbl y3HaeTe

ey OopraHn3MoB CyLllecTByeT HacneACTBEHHaA N HEHacneACTBEHHaA USMEHYNBOCTb

o HaCJ'Ie,Cl,CTBeHHaFI N3MEHYNBOCTb nepep,aéTcg M3 NOKOJIEHNA B NOKOJIEHNE U CNYXKUT MaTepPUaoM ANA
3BOJIOUNN, TOTAa KaK HEHaC/1IeACTBEHHAA M3MEHUYNBOCTb NMOMOIaeT OpraHn3mMy ﬂpI/ICI'IOC36fII/IBaTbCFI
K KOHKPETHbIM YC/I0OBUAM Cpelbl

» MoandmrKaLMoHHas M3MEHUYMBOCTb — 3TO M3MEHEHWUSA MPU3HAKOB MNOA BAUAHNEM GaKTOPOB Cpesbl B
onpesenéHHbIX Npesenax, KOTopble He HaCNeAyrTCS

» Hopma peakumm BbipaxkaeT npegesbl U3SMEHYMBOCTU MPU3HAKa B Pa3/IMYHbIX YCNOBUAX CPeAbl

* EcTecTBeHHbIV OTOOP — OCHOBHAasA ABMXXYLLAA CUa IBOOLIMM, KOTOpas obecneynBaeT CoxpaHeHme
Y nepegayy NoTOMKaM MOJE3HbIX MPY3HAKOB, BO3HWUKLLWX B pe3ybTaTe HaclieACTBEHHOW
M3MEHUYMBOCTM, CNOCOBCTBYS NMPUCMOCOBNEHNIO OPraHU3MOB K Cpese
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7.1 IameHUYnBOCTb

XKvBble opraHM3Mbl OTANYAKOTCA APYT OT ApYra Kak o
CBOEMY BHYTPEHHEMY N BHELLUHEMY CTPOEHMIO, TakK 1 MO
dur3nonornyecknm ocobeHHoCTAM. 3To pa3Hoobpasne
CBfA3aHO C TEM, YTO OHM NMpUHaAAexaT K pa3HbiM BUAaM.

* Kak Bbl AyMmaeTe, UMeroTCA J1N pa3finima n
MexXxagy opraHuamamum, oTHoOCALWMMUCA K OQHOMY

M TOMy Xe Buay?

* Ecnu Takue pa3nnyiuna eCtb, Kak MOXXHO

OOBLACHUTL UX NPUYUHBI?

N3MEHYNMBOCTb, Bapuauns,

LCELCN HacneCcTBEHHas

M3MEHYNBOCTb

LesatenbHocTb

HacnepcrBeHHasa u HeHacneaCTBeHHaA U3MEHUYUBOCTb

1. BHUMaTenbHO paccMOTPUTE PUCYHOK.

2. BONBLWMHCTBO NpU3HAKOB YenoBeka GopmumpyeTcsa Nos
COBMECTHbIM B/ISHUEM HaCNeACTBEHHOCTU 1 OKpY>KatoLLen

cpesbl.

3. ObcyanTe BANSIHNE MUTAHWUSA, COHEUYHOTO U3YyYeHNs 1
d13NYEeCKON aKTUBHOCTU Ha Takne Npu3Haky YenoBeka, Kak pocrT,
LBET KOXMW U CKOPOCTb NepeaBuxkeHns npu bere.

4. Mepepucyrite NPUBEAEHHYHO HUXe TabaunLy B TeTpab.

Y3HaBaTb COTHW /IFOAEN — YNEHOB CEMbMU, APY3€EN, NHOAEN,
KOTOPbIX Mbl BUAMM BPEMS OT BPEMEHMU, U Aaxe 3HAMEHUTOCTEN
AOCTaTOYHO HEC/IOXKHO. Mbl MOXEM Pa3aNUNTb 3HAKOMbIX NHOAEN
AaXe Ha pacCTOAHUN. ITO CBA3AHO C TEM, UTO Yy /IHOAEN pa3Hble
yepTbl IMLa, dopMa BONOC, LIBET rna3 n Koxun. Kpome Toro,
Pa3INYakOTCS X TEJIOCNOXEHME, POCT, TONI0C W noxoaka. [axe
BHYTPW OAHOW CEMbU HEBO3MOXHO BCTPETUTHL abCONOTHO
OAMHAKOBbIX NHOAEN.

B Mupe npoxuneaeT okoso 8 Muannapzos venoBek. Kaxabii
yenosek obnagaet MHAMBUAYANbHBIMU OCOBEHHOCTAMMU, KOTOPbIE
OTINYAKOT €ro OT APYTUX U AeNlatoT ero YH1KabHbIM. ITU
pa3nnyna BHYTPW O4HOMO BMAA Ha3biBatOTC U3MEHYMNBOCTbIO
UV Bapuauuen.
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5. Pacnpe,u,enMTe Takune NMpusHakn, Kak MHTeNNEeKT, OTnevyaTkn rnanabues, pa3FOBOprII>’I A3bIK, BBIHOC/IMBOCTb,
FeMO(I)I/IﬂI/Iﬂ, LBET a3, OKpalleHHbl€ B t-IéprII\/:I UBET BOJIOChI, MOA, POCT, UBET KOXMU, CMNAa N MacCCa Tena, Nno
COOTBETCTBYHOLLUM TpyrnnaM, yKasaHHbIM B Ta6n|/|u,e.

Tpynnbl Mpu3Hakm

HacneacrtseHHble Npu3HaKku

Mpwu3Haku, GopMUpyrOLLMECS MOA BANAHUEM CPeabl

MpwvzHaky, GopMUpyrOLLMECs NOA COBMECTHbIM BAUSHUEM
HacNeACTBEHHOCTU 1 GaKTOPOB Cpespbl

O6cyauTe:

1. C MOMeHTa nocsieAHel BCTpeun Ball POACTBEHHUK 3HAUNTE/IbLHO BbIPOC, NOACTPUICA U USMEHUN
uBeT Bosioc. CMOr/u /v Bbl €ro y3HaTb, HECMOTPSA Ha 3T n3MeHeHua? O60CHyiTe CBOE MHEHMe.

2. Mouemy He Bcerga yaaéTcs, NO/IHOCTbIO ONpPeAEe/IUTb Pas/inums MeXAy NH0AbMU Ha CeMENHbIX

¢ororpadpuax?

Mpu3Hakn ocoben, OTHOCALLMXCA K OAHOMY BMAY, ONPeAenstoTCs NoCNe0BaTeNbHOCTbIO
reHOB, XapaKTepPHbIX A8 4aHHOIO BUAA M PaCNONOXKEHHbIX B XPOMOCOMaX, NMONYYeHHbIX
OT poauTenen. VIaMeHeHMs B XpOMOCOMaxX Wix B MOCAeA0BaTeIbHOCTU FeHOB MPUBOAAT
K BO3HWMKHOBEHWIO Pa3ivumnii Mexay ocobsmu gaHHOro Buaa. Bos3HMKHoBeHWe HOBbIX
NPW3HAKOB N CBOMCTB B pe3y/bTaTe U3MEHEHWUIN B CTPYKTYpe XPOMOCOM U FTeHOB

y OpraH1M3MOB Ha3blBaeTCA Hac1edcmeeHHOU U3MeH4YU80CMbHO.

B npouecce melio3a nepekpEéCT XPOMOCOM M CIyYanHOe pacxoXeHre XpOMOCOM

K nontocam obecneyrBatoT 06pasoBaHMe HOBbIX KOMBUHALMI reHOB. 3TO ABAAETCA
NPOsBNEHVEM HACNeACTBEHHOM N3MEHYMBOCTW.

Ocobu ogHOWM 1 TOM Xe NOoNyAALMM B ONPeseNEHHOM CTENEHN MO CBOMM reHam
OT/IMYALOTCA APYT OT Apyra. 3apo/blLl, Pa3BMBaOLLNNCA U3 3UTOTbl, GOPMUPYETCS NOZ
BJANSIHMEM FEHOB Kak MaTEPMHCKOTO, Tak 1 OTLLOBCKOro opraHmnama. [oatomy ocobu no
OZHOMY MPU3HAKY MOTYT 6bITb MOXOXW Ha MaTb, MO APYrOMYy — Ha OTLa, a MO TpeTbemMy —
o61agaTb NPOMEXYTOUYHbIMMY MPU3HaKaMK, CXOAHbIMU C 0OOUMUN POANTENAMMN.
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Takvm 06pa3oM, ciyydalHbi OTOOP N CAUAHNE MYXKCKUX U SKEHCKUX
rameT ABAAFOTCSA OAHUM U3 OCHOBHbIX GaKTOPOB, 06ecneunBaroLLmnX
HacNeACTBEHHYHO N3MEHUYMBOCTb.

MpopocTkun 13 cemsH (no
Monosoe HacneACTBEHHbBIM NMPU3HaKam
pa3MHOXeHne OT/INYALOTCA OT POAUTENBCKOTO
pacTeHNs W APYrUX pacTeHWi

My>kckas 0cobb nonynauum)

YKkopeHEHHbI cTebneBol
YepeHOK HacNeCTBEHHO

BeretatnBHoe

pa3MHOXeHMe D AeHTUEH
cTebneBbiMun A
UepeHKam MaTepUHCKOMY

(>KeHCKOMy) pacTeHunto

XKeHckas ocobb

HaCer,D,CTBeHHbIe M3MeHeEHNA, nepefaBadCb M3 NMOKOJIEHUA B
NoKoJieHWE, C1y>XaT OCHOBHbIM MaTepraioM 414 UHANBUAYaNbHOTO
Pa3BnNTNA OPraHN3MOB 1 neXXaT B OCHOBE UCKYCCTBEHHOTO 0T6opa,
npoBOAMMOIO 4€/IOBEKOM MO XeslaeMblM MNMpr3HaKaMm.

Oﬂ,HO)’IeTHeE pacteHue ﬂ,I/IKOI7I Kanycrbl

Otnnyaetca no Otanyaetca no Otanyaetca Otnnuaetca OTtanyaetcs Otanyaetcs
BEPXYLLUEYHON HOKOBOW no crebnto no MCTbAM MO CcTebAtO U Mo coLBeTMAM
rnouke (nasyLwwHon) nouke LBETKAM

BenokouaHnHas bBproccenbckas Konbpabu Jlncrosas Bpokkoaun LiBeTHas
KanycTa Kanycra Kanycra Kanycra
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OnpepeneHvie HacneaCTBEHHON N3MEHUMBOCTM MMeeT BobLLOe 3HaYeHme. 310
MOMOraeT pa3anyaTtb Kak OTAeNbHbIX 0CO6eN, Tak U BUAbI. HacneacTBeHHbIe
pa3vums, BCTpeYaroLmecs BHyTPM OAHOIO BUAa, CNOCOOCTBYHOT Nyyllen ajanTtaLum
0coben K N3MEHAKLWMMCA YCN0BUAM cpeabl. B cBoro ouepesb 310 obieryaet
npucnocobaeHne Buja K pasivyHbIM YCI0BUAM B TEUEHNE AINTENBHOIO BPEMEHMN.
HacneactBeHHble paznnumnsa Mexay BuaamMun NCNOAb3YHTCA NPU X Knaccupukaumn.

MO>HO 1 cUMTaTb UCMOAb30BaHNE UHANBMAYabHBIX OCODEHHOCTeN And
pacrno3HaBaHWA tofel C MOMOLLbIO BMOMETPUYECKMX TEXHONOTUIN MPYIMEPOM
MPaKTUYeCKOro NPUMeHeHNs HaCcNeACTBEHHOM M3MeHuUMBOCTU? Mouemy?

Mpumennte nonyuyeHHble 3HaAHUA

* XKnBOTHbIE, N306paKEHHbIE Ha PUCYHKE, OTHOCATCA K BUAy cnbumpckomn kocynm (Capreolus pygargus). Kak
BMAHO, Yy 0cober 3Toro Buaa HabatogaeTca 3aMeTHOe pa3Hoobpasve B CTPOEHUN POroB.

O6cyaure:

1. Kak Bbl AymaeTe, N0 KaKMM NPUYMHaM Mor/la BOSHUKHYTb 3Ta usMmeHuUnBocTb? Kakne dpakropbl
NoB/INANUN Ha GOpMYy 1 pa3mepbl poros?
2. Kakne npenmyuiectBa MoryT aaBath 3T pa3nnuua ana suga? O6ocHyiiTe CBOE MHeEHMe.

I'Iposepb're noJjiyueHHbleé 3HaHUA

1. MouyeMmy HacneACTBEHHbIE MPU3HAKM Y 0COBEN OAHOTO BMAA HE ABASKOTCSA MOJHOCTBH MAEHTUYHBIMU?

2. MNpuBeaunTe NpUMeEp HaCNeACTBEHHOM N3MEHUMBOCTH, YUMTbIBAsA CXOACTBA U Pa3NNUMs BHYTPU CEMbW.
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7.2 MogndunkaunoHHas N3MeHUYNBOCTb

Mpw BbipaLMBaHUN Kay6HewN
OAHOTO W TOTO Xe pacTeHns
kaptodens B pa3nuYHbIX
YCNOBUAX Cpesbl
HEeBO3MOXHO HalTu ABa
MOJIHOCTbHO OAMHAKOBbIX
pacteHus. Y>xe uepes
HeCKOoJ/IbKO Heaenb
CTAHOBUTCS 3aMETHO, UTO 3TU
pacTeHus OTANYaKOTCS ApYyr
OT Apyra no BbicoTe cTebns,
CTEMEHWN BETBJIEHUSA, CTEMNEHM
pa3BUTUA KOPHEBOM

atatehly BIACAT A [P ) « Yem MOXXHO 06BACHUTb Pa3/inumns B MX BHELLHEM Buge,
NNCTbEB 1 KyOHEN, a Takke HeCMOTPS Ha TO, UTO BCe TPU pacTeHUs Noay4veHbl OT O4HOro
no pagy Apyrmx npusHakos. M TOrO )Ke pacteHus Kaptodensa?

* HocAat nn Bce 3tM usmeHeHunA HaCl'IeACTBeHHbIﬁ xapaKTep?

» Bo3HUKAM 6bl 3TK pa3nnums, ecam 6bl pacteHUs
BblpalLMBaiNCb B O4UHAKOBbIX YC/IOBUAX cpeabl?

PP 0 VBUKALIMOHHAS He BCe npu3Haky opraHNM3MOB ABAAIOTCA HACNEACTBEHHbBIMM.
MNEN /13 MeHUNBOCTS, HOpMa OpraHu3mbl C OANHAKOBbIMU FreHaMK, Pa3BUBasCb B Pa3HbIX
Mt DEaKLIMM, BaPUALIMOHHBIN | YCNOBUAX, MOTYT 3HAUMNTEbHO Pa3NnyaThCa NO CBOUM NPU3HaKaM.
pA4, BapyaLmoHHas HekoTopble npuaHaku GopMUpyrOTCA NOA BAUSHNEM
Kpunsas OKpY>KatoLen cpeapbl, B pe3ybTaTte Yero BO3HMKaeT
M3MEHUYMNBOCTb.

Moa okpy>KaroLLen cpeson MOHMMAETCA He TONbKO 3KOA0rMyeckas cpesa, B KOTOpPOou
obuTaeT opraHm3mM. Hanpumep, pasanyHble BUAbI AeATeNbHOCTM YenoBeka, obpas
XKU3HW M MUTaHNE TakXKe ABAAKOTCA BaXHbIMK dakTopamu, BANSAIOWMMM Ha pa3BUTUE
opraHu3ma.

3MeHeHMA NpU3HAKOB, MPONCXOAALLME B ONPeAeNEHHbIX Npeaenax noj BAMsHneM
$akToOpOB OKpYy>KatoLLen cpesbl 6e3 N3MEeHEHMS TeHOB OpraHM3Ma, Ha3blBarOTCS
MoANPUKALMOHHON U3MEHUMBOCTbIO. DTN N3MEHEHMA He NnepesaroTcs Nno
HaCNeACTBY CNeAYHOLLMM NOKOAEHMAM.

OaHOWM 13 BaXKHbIX OCOBEHHOCTEN MOANPUKALNOHHON N3MEHUYMBOCTM ABASETCA €8
HamnpaB/JeHHbIN XapaKTep: Mo BO34eNCTBMeEM dakTopoB cpeabl GOPMUPYHOTCS
npeackasyemMble M3MEHEHMS NPU3HAKOB.
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BanaHune q)aKTOpOB cpeabl Ha U3MEHUNBOCTb

sl

(=

§ Xoa paborbi:

5 3anonHuTe cneaytoLyto Tabanuy. Ykaxute, Ha Kakue Npu3Haku pacteHns kaptodpens MoryT BAMATb

()

'?,—5 pa3nyHble GakTopbl Cpeabl (CBET, TeMnepaTtypa, BOAa, COCTaB MOYBbI).

< ®akTOp cpeabl Ceer Temnepatypa Boza MouBa
Mpu3HakK, Ha KOTOPble MOXET OKa3blBaTb BAUAHME

O6cyaure:

1. Ha ABYX npumMepax O6'b$|CHVITe, KaKue npusHakm MoryT pasindyatbCa y ABYX OPraHN3moB C
OAVHAKOBbIMU reHaMu, eC/iu OHU BblpPallUBalOTCA B Pa3HbIX yC/IOBUAX CpeAbl.

2. I'IpMBep,wre npumep s cBoen HOBCGAHEBHOﬁ XXN3HU. KaKMM NMpPU3HaKoM, KOTOprﬁ n3mMeHsaeTca
noa BJinAdHNem 0pr)|(a|ou.|,eﬁ cpeabl, HO He ABNAeTCA HacneaACTBEHHbIM, Bbl oGnaAae're?

Ans n3yveHuns BANAHNSA GakTOPOB Cpelbl Ha M3MEHUYMBOCTb YesioBeKa 0coboe 3HaueHne
MMeeT CpaBHEHME YCNOBUIA XN3HN ofHOANKLEBbIX 6an3HeuoB. OgHosNLEeBble 6AM3HELbI
6bIBatOT OAHOTO MoAa W, MOCKO/IbKY 061aat0T O4MHAKOBBIMU FreHaMK, X HaCNeACTBEHHbIe
NPW3HaKN NOAHOCTbIO CXoAHbl. OfHaKO MHOTMe NPU3Hakn N 0COBEHHOCTN NoBeAEeHNA
yesoBeka GOPMUPYHOTCA MOA BAUAHUEM KaK HaCNeACTBEHHOCTU, Tak 1 GakTOPOB Cpesbl.
MO3TOMY XM3Hb 6IM3HELLOB B Pa3HbIX YCIOBUAX NMO3BOJIAET Jlyylle NMOHATb POb
HacNeCTBEHHOCTU U cpeabl. Hanpumep, oanH 13 6A1M3HeL0B peryaspHO 3aHUMaeTcsl CNOPTOM
1 BEAET 340pOBbIN 06pa3 XU3HK, TOrga Kak 06pas >XKMU3HWU APYroro ABASETCA NacCUBHbIM.
Uepes HeKOTOpOe BpeMSs UX TENOCIOXEHME U PAA APYTUX NPU3HAKoB ByayT pa3nmnyatbcsa. XoTs
NpeApacnoNioXXeHHOCTb K aTN1eTUYEeCKOMY TeJIOC/IOXKEHMIO ABNAETCA HacneACcTBEHHON, He3
perynsipHbIX TPEHUPOBOK W MPaBUbHOIO MUTaHWA 3TOT NPU3HAK MOJHOCTbIO HE MPOABASETCS.
Habntosaemble paznvumns mexay 6an3HeL,aMu ABAAKOTCA pPe3ynbTaToOM BANSHUSA Cpebl U
NpeAcTaBAsAOT COBOM HeHaCNeACTBEHHYHO U3MEHYMBOCTb. TakMM 06pa3om, CTeneHb
MoaMndUKaLMM 3aBUCUT OT CUJIbl U MPOAOIKMUTENBHOCTU BO3AeNcTBUSA dakTopoB. Hanpumep,
pa3BUTME CKENETHbIX MbILLL, 3aBUCUT OT MHTEHCUBHOCTM TPEHUPOBOK, @ KOJIMYECTBO MeaHNHa
B KOX€ — OT MPOAO/IKUTENIbHOCTA BO3AENCTBUSA CONHEUHbIX NyYen.

o e
OpHosnueBble 6M3HELbI .
[MnTaetca 3gopoBom
HEXXUPHOW NULLIEN,
B < BefeT aKTUBHbIN He cTpagaet
06pa3s Xn3Hu OXMpeHMeM
|
<
C MuTaeTcs XvpHow
nuiew, “dactdysom”,
BEAET MaJIoNOABUXHbIN
G A 6pa3 KU3HU Bospacraer
PUCK OXNPeHUs
.
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PacTteHwe, BbipalleHHoOe

MeToA0M HBoHcaw

Pactenue, pacTyliee B eCTeCTBEHHbIX

ycnosusax B bpasunum

B ectectBeHHOWM
cpese obuTaHus

B nabopaTopHbIx
ycnosuax (npu
coaepxaHuu npwm
MOBbILLEHHOM
KOMHaTHOM
Temneparype)

B nabopatopHbIx
ycnosuax (npu
NOKaNbHOM
MOHWXKEeHWN
TemnepaTypbl B
061acT CNnHBbI)

MNoa BANSHMEM ONpeAenéHHbIX YCIOBUI cpesbl Bce ocobu
pacTeHWI OZHOTO M TOTO XE BUAA OTIMYAKOTCA APYr OT Apyra Mo
BPEMEHU LiBETEHUS, Pa3Mepy U CPOKaM CO3PEBaHMUSA MI0AOB,
YCTOMUYMBOCTU K 3aCyXe U APYrMM Npu3HaKam.

13BECTHO, UTO OAHM 1 Te Xe copTa PacTeHW Npu 6aaronpuUATHbIX
KAMMaTUYECKMX YCIOBUAX, XOPOLLEM YAOOpeHMM, NoMBE U
AOCTaTOYHOM OCBELLEHNM XOPOLLO KYCTATCSA W Aat0T BbICOKUN
ypoxau. Hanpumep, pacteHue, BbipallleHHOe MeToZ0M BOoHcaw,
MMeET Te Xe reHbl, YTO 1 AepeBO, PacTyLLee B eCTECTBEHHbIX
ycnosusax. OfHaKo Npu BbipalMBaHUN B FOPLLUKE Y OrPaHNYEHHOM
NPOCTPaHCTBE POCT ero KopHewn caepxxmnsaetcs. Hebonbline
pa3mMepbl gepeBa 0bycnoBaeHbl He reHamun. Ecam pacteHne He
MoslyyYaeT JOCTaTOUYHOrO KOAMYeCTBa CBETA, BOAbI M MUHEPa/bHbIX
BELLLeCTB, €r0 POCT TakXe OrpaHUYMBaeTCs.

JTO ABNAETCA NPUMEPOM U3MEHUMBOCTH, KOTOPas BO3HUKAET NOZ,
BIMSSHWEM OKpPY>KatoLLlen cpesbl, MpoTekaeT B O4HOM
HanpaBAeHUU N UMEET CXOAHbIV XapaKTep.

MogandurkaLuMoHHaa N3MEHUYNBOCTb HOCMT MacCOBbIN (rPynnoBOW)
XapaKkTtep. 3TO 03HayaeT, YTo NpPU U3MEHEHWUWN YCNOBUIA Cpeabl Y
BCex ocoben, obnasatoLmx CXOXKeN HaCneACTBEHHOCTbHO,
NPW3HaKN U3MEHAIOTCA B O4HOM HanpasieHUN.

KonnuyectBo n kayectBo nnwn, KamMmat N yCnoBua obuTaHusa
BbI3bIBAOT Y XXMBOTHbIX O4HOIO BMAa N3MEHEHUA,
nposapaAaroLneca B paaMepax tena, ronoBbl 1 KOHel—IHOCTeI\/II,
TONLWMHE KOXMW, OKpacKke, AJINHE U TYCTOTe WepCTHOTro NoKpoBa, a
Tak>e B 0COBEHHOCTSAX noBEAEHNA.

Hanpumep, y HEKOTOPbIX MAEKOMUTArOLWMX B 3aBUCUMOCTU OT
TemnepaTypbl OKpYy>KatoLLen cpeabl MOXET M3MEHATLCA OKpacka
wepctu. Mpn 3TOM N3MEHAETCA He TeH, a NPOABAEHME NPU3HaKa.
Tak, y KpONNKOB rOPHOCTaeBOW MOPOAbI MPY BbICOKOM
TemMnepaType LWepCTb Ha Tesie OCTaéTca 6es0n, a Npu HN3KOW
(okono 0°C) cTaHOBUTCA TEMHOWM. OTa OCOBEHHOCTb B
onpeAenéHHOM cTeneHn obycnoBaeHa HaCIeACTBEHHOCTbIO.

MOAI/ICI)VIKaLI,I/IOHHaFI M3MEHUYMBOCTb Yallle BCEro ABnAeTcA
O6paTI/IMbIM npoueccom. I'Ipvl N3IMEHEHUN yCJ'IOBI/II\/'I cpeabl reHbl
OCTarOTCA HEN3MEHHbBIMW, NSMEHAKOTCA JINLUb NPU3HAKN B
Ol'lpeﬂ,efléHHbIX npeaenax.

Korp,a OpraHM3M BO3BpaLlaeTCAa B NpexXHne yCnoBu4,
COOTBETCTBYHOLWME MPU3HaKKN Tak>Ke BO3BPaLLakoTCA K MCXOAHOMY
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COCTOAHUIO. HaanMep, Npn XopoLwunx ycioBuAax cogep>XaHna n KopMaeHna Mmacca
>KNBOTHbIX YBEJINUUBAETCA, a NMPn HeZOCTaTKe MU — YMEHbLUAETCA.

OpHOKNETOYHas 3BI/IEeHa 3eNéHas Npu ANNTENbHOM MpebbiBaHMMN B YCI0BUAX craboro
OCBeLLeHVs TepsieT CBOK OKPACKY. DTO CBA3AHO C MOCTEMEHHbIM pa3pyLUeHVeM
xn0poduana B xaoponaactax u NePexosoM opraHnu3mMa K reTepoTpodHOMY NUTaHWMIO.
Mpw BO3BpaLLEHNM K HOPMaNbHOMY OCBELLIEHWIO 3e/18Has OKpackKa 3Br/eHbl U NpoLiece
boTOCUHTE3a BOCCTaHaBANBALOTCA.

3HaueHne MoaMbUKaLMOHHON N3MEHUMBOCTM 3aKNHOYAETCA B TOM, YTO OHa MO3BOASET
opraHu3aMam nNpucnocabanBaTbCsa K pa3ivyHbIM BHEWHUM dakTopam H6e3 n3meHeHusa nx
reHoB. OTa M3MEHYMBOCTb ObieryaeT aganTtaLmo ocobein MonyAaLUN 1 CNOCcobCTBYeET MX
BbDKMBAHMIO B U3MEHAROLLMXCA YCIOBUAX OKPY>KatOLLEen cpesbl.

Hopma peakumun. CtaTuctnyeckne 3akOHOMEPHOCTU M3MEHUNBOCTU

I'Ipep,enbl MOAM¢MK8LLMOHHOI7I N3MEHUYMBOCTUN NPU3HAKa — AMara3oH MeXay ero
MaKCMMaJIbHbIMW N MUHWUMaJIbHbIMW 3Ha4YE€HNAMUN — Ha3bIBakOTCA HOpMOI7I peakuyunun.

®opma v pa3mepsbl LIBETKOB pacTEHN, ANAMeETP SPUTPOLIUTOB, XXMPHOCTb MOJIOKA Y
>KVMBOTHbIX OTHOCATCA K MPM3HaKaM C OTHOCKTE/IbHO Y3KOW HOPMOW peakLmm.

Crpenonuncr BoasHoW opex (Ynanm)

[MnaBatouime NUCTbs

HazBogHble
NnCTbA

MnaBatowwme
NINCTbA

Takve Npu3HakK, Kak BbicOTa CTebNs pacTeHuns, AANHA U YNCNO INCTbEB, Macca Tena
XMBOTHbIX 1 POCT YeNOBEKA, XapaKTepm3yrTCS LUMPOKO HOPMOM peakLuu.
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Hopma peakuuu npusHaka

[ns onpeseneHns 3aKOHOMEPHOCTEN M3MEHUYMBOCTM KOIMYECTBEHHbIX MPU3HAKOB,
NoAAatoLwMXca NU3MEePEHMIO, MCMONb3YHOT Pas3/inyHble CTaTUCTUYECKME METO/bI, B TOM
yncae NOCTPOEHVEe BapuUaLMOHHOIO pAja 1 BapuauMoHHOW KpuBoM. Hanpumep,
eCcn onpeAennTb POCT yYalLLMXCH OAHOrO BO3pacTa B C/1ly4aHO Bbl6paHHOM LIKOAE U
PaCMoONOXNUTb UX 3HAYEHWA B NMOPsAAKe BO3pPACTaHUs, NONYYUTCA BapUaLMOHHBIA P,

Pocr yuauuxc V | 145-149| 150-154| 155-159 | 160-164 | 165-169 | 170-174 | 175-179 | 180-184 | 185-189

(BapunaHTa, B CM)

Yncno yuawmxcs (4actota p 4 20 44 84 96 88 48 24 8

BCTpe4YaeMocCTu, yenoBek)

Yem wWpe HOopmMa peakLmu, TeM Bbille CNOCOHBHOCTb OpraHM3ma
npucnocabanmBaTbCa K M3MEHAKOLMMCA YCNOBUAM Cpeabl U
BbI>KMBaTb.

YacToTa BCTpeyaemMoCTV MPU3HAKOB MOXET ObITb TakXKe

Mo>eT i npusHak BbINTY npeAcTaBneHa rpaduueckyt B BUje BapuaLMOHHOW KPUBOWA.

3a npejenbl HOpMbI
peakuun? MNMouemy? 100 [ Hopmansoe }

— L pacnpegaeneHve
80 N \ /)

~

N
o

Yucno yyawumxca (4acrota
BCTpe4aemMocCTm)

N
=]
|

0 -
'145-149 '150-154 '155-159 '160-164 '165-169 ' 170-174 ' 175-179 ' 180-184 ' 185-189
Poct yuawmxcs (B cm)
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MpumeHnTe NoslyueHHble 3HAHUA

Onpegennte pocT 1 pa3mep 0byBM y EBOYEK AN Ma/IbBUMKOB B BaLLEM K/acce U MOCTPOKTe
BapWaLNOHHbIV PAj U BapUaLMOHHYH KPUBYHO.

O6cyaute:

« Kakue 13 3TMx npu3HakoB MMeEIOT LWNPOKYIO U Y3KYHO HOPMY peakuumn?

 Boluncnurte cpepHee 3HaueHUe 3TUX NMPU3HAKOB.

- Kak Bbl AymaeTe, cywiecTByeT M B3aMMOCBA3b MeXAy POCTOM YesioBeKa U pa3mepom
cTtonbl? O60CHYyiTe CBOE MHeHuMe.

- Kak Bbl cuuTtaere, kakue ewwé pa3mepbl Tela MOryT USMEHATbCA BMeCTe C POCTOM
yesioBeka?

 Mouemy npousBoANTENM OAEXKADbI, 3HAA POCT YesloBeKa, MOTyT B onpeae/iéHHON cTeneHun
NpeAnoJIodKUTb U Apyrve pasmepbl ero tesa?

MpoBepbTe NosyueHHbIE SHAHUA

1. Yem MoaMdMKaLMOHHAA N3MEHYMBOCTb OTIMYAETCA OT HaC/eACTBEHHOW M3MEHUMBOCTU?
2. YTto BbIpaxkaeT HoOpMa peakumn?

3. CpaBHUTE MOANDUKALIMOHHYHO U3MEHUYMBOCTb M HOPMY peakumun. B uém nx pasnnume?

4. Kakne npu3sHaky MMeroT Y3KYH0, @ Kakme — LUMPOKYH HOPMY peakLmnn?

Macca cemeHu H YnCno KOMOCKOB Y MLIEHNLbI
LiBeT rnas E dnnHa wepctn y oBey,

5. MpoaHanunsnpywite BapvaLMOHHBIA P, COCTaBAEHHbIV MO AaHHbIM OAHOK/IACCHWUKOB, U ONpPeaenvTe, B
KakKux rpynnax pocta HabarogaeTcs HanbosbLiee KOAMYECTBO YYaLLUXCS.

6. HackonbKo HaZéXXHO NPON3BOAUTENN OAEXKAbI MOTYT ONpPeAensTb APYyrve napameTpbl Teia YesoBeKa,
OCHOBbIBasACb TOJIbKO Ha ero pocte? OB6OCHYNTe CBOW OTBET.
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/.3 EctectBeHHbIN OTHOP

Bo Bpems cBoux nyTewectsmi Yapsb3 [JapBrH NpoBOAWA

MHOrOUYNCNEHHbIE HabAtOAEeHMSA 1 coObupan obpasupbl ﬂ ﬂ
dnopbl 1 dayHbl. Ha lananarocckux octposax B Tuxom Q ’ «

OoKeaHe OH M3y4yan N3MeHUYNBOCTb GOPMbI U CTPOEHUNSA

K/HOBOB Y BbHOPKOB.

» Mouemy kN1OBbI Yy M306parkEHHbIX BbIOPKOB MMEIOT pa3Hyto popmy?
« Kak Bbl gymaete, nsmeHeHmsa ¢popmbl K/1l0OBa Yy BbIOPKOB HOCAT Hac/ieCTBEHHbIN XxapakTep?

« Kak, no Bawemy MHeHUI0, pa3HoOO6pa3ue CTpoeHNA KoBa BIMAET Ha BbDKMBAEMOCTb U
BEPOATHOCTb Pa3MHOXX€HUsA BbIOPKOB?

. )
(GIBl eCTeCTBEHHbIV OTHOP,
IS £BVKYLLMIA OTHOP,
cnoBa .
cTabunnsmpyrowmi
oTbop, AN3PYNTUBHbIN
oTbop
J

YcnoBus cpesbl 06UTaHNA XMBbIX OPraHN3MOB MOCTOSHHO
M3MEHAIOTCA MO Pa3/IMYHbIM NpuYMHam. B nonynaumm ocobu
BeAyT HenpepbiBHYO 60pbOy 3a CylLecTBOBaHME — 3a MeCTO
obutaHma n HeobxoaMMble pecypchl. Te, KTO nyylue
nNpucnocobaeH K yCNoBUAM OKpY>KatoLwen Cpedbl, BbIXKMBAKOT, a Te,
KTO He MOXeT NPUCnocobuTbCs, MPOUrpbIBatoT B 3ToM 6opbbe u
nornbator.

Hanpuwmep, y 6epésoBon nageHunLbl dopma 1 okpacka NATeH Ha
KpblNbAX pa3nnyarotca. Y atnx 6abouyek cyLlecTBytoT ocobble
reHbl, obecrneunBatoe TEMHyr0 okpacky. B 1850-x rogax B
ropoze MaHuectep (BennkobputaHus) 6OAbLIMHCTBO TakMX
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H6abouek Mmenn ceetayo okpacky kpbiibeB. OgHako k 1895 rogy y 98% 3tmx 6abouex
Kpblnbs H6blAn TEMHOrO LiBeTa.

B TOT nepuog AesaTeNbHOCTb MHOTOUYMCAEHHbIX MPOMbILLIEHHbIX NPeAnpUaTUA B
ropoge npviBena K 3arpsisHeHNto BO3Ayxa, MOBEPXHOCTW 34aHNI U CTBOJIbl A€PEBLEB
MOKPBIINCh Caxkel 1 notemHenun. B pesynbrate cBetble 6abouku ctanm bonee
3aMeTHbIMM Ha NoTeMHeBLLEM GOHe 1 1X Yalle noegann NTuLbl. TéMHble 6abouky,
KOTOpble BblNN MeHee 3aMeTHbl B TakWX YCIOBUSAX, BbIXXUBaAN N UHTEHCUBHEE
pa3MHOXanncb. [103TOMyY MX UNCNEHHOCTb B MOMYAALMM NMOCTENEHHO YBENNUMBANACD.
Takmm obpa3om, okpy>KaroLlasa cpesa ecteCTBeHHbIM 06pa3om “oTbupaeTt” nonesHoie
HacNefCTBEHHbIE U3MEHEHWS, U 3TW NPU3HaKN NepesaroTca cnesyrowemMy NoKONEHMHO.
EctecTBeHHbI O0TOOP — 3TO NpoLecc, Npu KOTOPOoM 0cobu, obnagatowme
onpeaenéHHbIMN HaCNeCTBEHHBIMW MPU3HaKaMM 1 yylle NPUCnocobaeHHble K
YCNOBUAM CPeZbl, BbXMBAOT 1 OCTAaBAAKOT MOTOMCTBO Yalle, YeM Apyrue.

®dakTopbl ecTecTBEHHOro oréopa

Xogp, pabotbi:

1. MpoaHanunsnpymTe KaxAabl NpesCTaBaAeHHbIV CLeHapui, OnMpascb Ha MPUHLMUMbI €CTECTBEHHOTO
oTbopa.

2. Onpegenvte, y Kakoro XMBOTHOFO Ha OCTPOBE, rA4e 0O6UTAtOT pasHble rPyMnbl XXMBOTHbIX,
BEPOATHOCTb BbIXKMBaHWA BbiLLE.

| cueHapwii Il cueHapui

Ha ocTpoBe yacto 6biBaeT 3acyxa, BO BpeMs
KOTOPOW B MCTOUYHMKAX BO3HMKAET HEXBaTKa BOAbI.
Y Kakoro >KMBOTHOTO BEPOSATHOCTb BbIXKMBaHMWA
BbiLLe?

Ha octpoBe NosiBUACA HOBbIM XULLHWUK, NOEAAOLLNA NTULY
NpenMyLLLeCTBEHHO C APKOW OKPackon nepbeB. Y Kakmx
0cobel BeEpOATHOCTb BbIXXMBaHWs Bbile? OBOCHYMTe
CBOW OTBET.

 KpynHoe TpaBosiiHOE XXMBOTHOE, Y KOTOPOro
BblCOKasi MOTPeOHOCTb B BoAE

* HebonbLuoe maekonuTaroLee, yaoBAeTBOpsAtOLLEe
NoTpebHOCTb B BOZE 3a CHET pacTeEHUI

« MTnua, nepecensowancs Ha Apyrne ocTpoBa B
rowvcKax BOAbI

* MpecMmbikatolLieecs, CNocobHoe A0Troe Bpems
06xoanTbCs 6e3 BoAb!

* MTLbI C APKMM ONEPEHNEM, He UMetoLLe APYTUX
3aLUMTHBIX MEXaHM3MOB

o MTULbI C TYCKNOW OKPaCKOW OMnepeHuns, HO
CNOCOBHbIe BLICTPO NeTaTb

o [T C APKMM OnepeHnemM 1 A40BUTbIM MACOM

* [TTnLbI, OKpacka KOTOPbIX He BblAensetcs Ha poHe
OKpYy>KatoLLLen cpesabl

O6cyaure:

1. C KakKMMM NoBeAEeHYECKUMM U CTPYKTYPHBIMU NPUCNOCO6/1eHNAMMN CBA3aHO TO, UYTO
npecMbiKaloWwmecs MOryT gautesnibHoe Bpems obxoautbea 6e3 Boabl?

2. Kak usmeHu1TCA npouecc ecteCTBEHHOro oT6opa, ec/im Ha OCTPOBE UCKYCCTBEHHO YBE/IMUNTb
KOJINYEeCTBO UCTOUHUKOB BoAbl? O60CHyTe CBOW OTBET.

3. Kak HacsieaOoBaHUE MaCKUPOBKU WU APYTUX 3allUTHbIX MPU3HaKOB BJ/IUAET Ha 6yp,yu.l,ue

nokKkosieHua nonyna U,MVI?
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Takne abroTnyeckne dakTopbl Cpeabl, Kak CBET, TemnepaTypa, Boja 1 Nouysa,
OKa3bIBaOT Ha OpPraHN3Mbl MPAMOE UAN KOCBEHHOEe BO3AelcTBMe. B HekoTopbIx
cyyasnx 3T GakTopbl MOryT OrpaHMyMBaTh POCT YNCAEHHOCTU MONYAALMN.
CyTOYHble 1 Ce30HHbIE U3MEHEHWNS KANMATUYECKNX YCI0BMI eLé 6onblue
YCUNBAIOT KOHKYPEHLIMIO MeXAy 0COBAMMN BHYTPU NONyAALMN.

Pecypchbl, Heob6Xx0AMMbIe AN CYLLECTBOBAHUA OPraHM3MOB, TakmMe Kak MuLLa,
BOZA, COIHEYHAs SHePruns, BO3AyX, TEPPUTOPUA N YKPbITUE, ABASIOTCA
orpaHunyeHHbIMU. [oTpebHOCTM ocobert OaHOro B1Aa B 3TUX pecypcax u
CNocobbl X MONYYEHNs CXOXW. B3aumogencTemns mexay opraHmamamm
YCUANBAKOT Kak BHYTPUBUAOBYHO, Tak U MEXBUAOBYH 60pbOY.

OrpaHuUueHHble pecypcbl U BANAHUA

OrpaHunyeHHble Pecypcbl CPeAbl, XULLHUKN 1 601e3HM

VlHTEHCVIBHOCTb pa3MHO)KeHVIiI BINAKOT Ha POCT YNC/IEHHOCT/ nonynaumnn.

Ecnm pocT YMCNEHHOCTM OpraHn3MoB B
NONyAALUUW He peryanpyeTcs, MPonNCXoanT
NX Upe3MepPHOE Pa3MHOXEHUE, B
pe3synbTaTe Yero Yepes HeKOTopoe BpeMs
YMCNEHHOCTb 0CObel NpeBbILaeT
BO3MOXHOCTU CpeAbl MO Ux obecrneyeHnto
pecypcamu 1 yCNoBUAMU AN XKMU3HW.

BHyTpMBMAOBaA KOHKYpPEeHL A

MockosibKy 0cO61 BHYTPY MOMNYyAALMN
MUMEIOT OAMHAKOBbIE 3KOIOTMYeckme
noTpebHOCTN 1 0BUTAKOT B OAHOW 1 TOW
Xe cpesie, KOHKYPEHLMS MeXAY HUMMU
HOCUT Boslee OCTPbIN XapaKTep.

I'Ipeumyu.l,ecrso B KOHKypeHuunun ,ua M .
N i A

B 6opbbe 3a pecypchbl BbIXXMBaOT 0coby, R o<
obnagarolme NpevMyLLECTBOM, U OHM ﬁ&* F_}i“’; o
OCTaBAAOT 6obLIE NOTOMCTBA. Y MeHee S D *3\3

NpPUCNocobieHHbIX 0COBeN BEPOATHOCTb ~Ne

BbDKMBaHNA N PAa3MHOXEHNA CHUXKAETCA.
Pe3ynbTat ectectBeHHOro ot6opa

Yepes onpesenéHHoe Bpems MOXeET chOPMMPOBaTLCA HOBas
rpynna, B KOTOPOW npeobnasatot ocobu, nydile
npucnocobieHHble K AaHHbIM YCIOBUAM Cpespbl.
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Hanpumep, y pacTeHnin CyLLecTByeT KOHKYPEHLMA 3a O4HY U Ty XXe TEPPUTOPUID
N OAHW 1 Te Xe pecypcbl (CBET, BOAY, MUHEPaJbHble BELLECTBa). Y XXMBOTHbIX
OCHOBHbIMWU POpMamMu BUONOTNYECKON KOHKYPEHLUWN ABAAOTCA bopbba 3a
ybexxuiLe 1 caMok, KOHKYPEHLMA XMLLHMKOB 3a A06bIUy, a Tak>Ke CTpeM/IeHme
XePTB M3bexaTb XMLLHMKOB.

B ycnoBumsax KOHKYpeHLMW OAHM OpraHnU3Mbl MONYYarOT MPENMYLLECTBO HaZj
APYrMMM 3a CYET 6olee MHTEHCMBHOTO Pa3MHOXeHMA, 6ObLIEro NoraoLeHns
COJIHEYHOM 3HEpPrnm, CNoCOBHOCTM 3aLLMLLATLCA, @ TakXe YCTOMUYMBOCTU K
M3MEHeHMAM TemnepaTtypbl U HebnaronpuUATHbBIM BO34ENCTBUAM.

B pe3ynbtate ocobu, obnasatowme nonesHbIMU A5 BUAA HAaCNeACTBEHHbIMM
M3MEHeHMAMU, Nydlle 1 BbicTpee NpucnocabanBaroLLmMecs K CyLecTBY LM
YCNIOBUAM cpefbl U obnagatoLime BbICOKON CMNOCOBHOCTLIO K Pa3MHOXEH WO,
“oTbupatotca”, a HecnocobHble NPUCNOCObUTLCA 0CcobuM B 3TOM HBopbbe
norvbatot. TakuM 06pa3om, B3aUMOAENCTBUE C aBMOTUUECKUMU 1
6roTnyeckmm dpakTopamMm CocTaBiseT OCHOBY eCTeCTBEHHOrO OTbopa.

B 3aBMCMMOCTW OT yCI0BUM OKPY>KatoLLLen Cpesbl eCTECTBEHHbIN OTOOP MOXKeET
AeACTBOBATb B Pa3HbIX HAaMpPaBAEHUAX N MPUBOAUTL K Pa3/INUHbBIM
3BOJIFOLMOHHBIM pe3yabTaTaMm.

OfHaKo B OTHOCUTENIbHO CTabU/IbHBIX YCNOBUAX CPeAbl ECTECTBEHHbIN OTOOP He
MNPUBOANT K KPYMHbIM M 3HAUUTE/IbHBIM M3MEHEHWAM B MOMyAaunn. B Takmx
C/lyyasx, MOCKO/IbKY OpraH13Mbl XOPOLLO NPUCNOCOBAEHbI K CYLLECTBYHOLLUM
YCOBUAM, €CTECTBEHHbIV OTOOP CNOCOOCTBYET COXPAHEHMIO CPEAHMX 3HAYEHNI
NPW3HaKOB.

MpuW3HaKkK, OTKNOHSAOLWMECA OT HOPMbI, MOCTEMEHHO ncye3aroT. Hanpumep, B
nonNynsaUMAX NTULLbI 3apAHKN, ObUTaloLWen B OTHOCUTENBHO CTabuabHOWM cpese,
0cobu 06bIYHO OTKNAAbIBAKOT B CPEAHEM YeTbipe AnLa. Takoe KOANYeCcTBO
MNO3BOAAET POANTENSAM OHECrneunTb NTEHLLOB A4OCTAaTOUYHbIM KOJIMYECTBOM MULLM
M X BbDKMBaHWe 0 3penoro Bo3pacta. Ecam oTknagbiBaetca nate 1 6onee s,
poauTenbckmMe 0cobu He MOryT MOJIHOLEHHO MPOKOPMUTb BCEX MTEHL,OB, UTO
NPUBOANT K X ocnabneHnto nam rnbenn. C 4pyron CTOpOHbI, €can
OTK/1aZbIBaeTCA OT OAHOTO A0 TPEX AL, BO3pacTaeT BEPOATHOCTb rmbenn
MOTOMCTBA M3-3a XULHWNKOB UAWN APYrMX ONMAaCcHOCTEW, YTO CTaBUT NOZ Yrpo3y
npogosixeHne poaa. Nostomy ocobu, oTknasblBaroLMe MeHbLLUe nan 6onbLue
YeTbIPEX ANL, pexke BbIXKMBAKOT N pa3MHOXaroTCA. B pe3yabtate B monynauum
COXPaHAKTCA NPENMYLLECTBEHHO OCOBM CO CPEAHUM YNCIOM SNLL.

JT1a dopma ecTecTBEHHOro otbopa HasbiBaeTca ctabununsmnpyrowmum orb6opom.
Crabunansmpyrowmii oT60p NPUBOANUT K CYXXEHUIO HOPMbI PeakLinmn v
obecneumnBaeT ANMTeNIbHOE COXPaHEHMEe NPU3HAKOB B MONYAALMN N3 MOKONEHNS
B MOKOJIeHNEe 6e3 CyLLeCTBEHHbIX M3MEHEHWN.
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McxoaHas

nonynayna

Hosas nonynaumna nocnie
€CTeCTBEHHOIo 0T6opa

[evictBne [evictBre

otbopa

=

otbopa

(=

Yucno ocoben

MuHnmMym Makcnmym
Hopma peakuumn nprsHaka

OzHaKo Npu M3MEHEHNN YCNOBUIA Cpeabl CyLLecTBytoLLas GopmMa opraHn3MoB
AN BONBLUNHCTBO MX MPU3HAKOB MOTYT OKa3aTbCA HEJOCTAaTOUYHO MOAXOAALL UMM
K HOBbIM YCNOBUAM. B 3TOM cnyvae nonynsaumsa nocteneHHo npucnocabaneaeTcs
K HOBbIM YC/OBUAM, N eCTeCTBEHHbIV OTOOP M3MEeHSAET Kak CpeAHee 3HayeHne
NPW3HAKOB, TaK 1 BCHO UX HOPMY peakuun B onpesenéHHoM HanpasaeHun. OaHn
NPW3HaKN YCUANBAIOTCA, Apyrne ocnabesatoT. B cCOOTBETCTBUM C M3MEHEHNAMM
cpeAbl B MONyAALUMM HauMHatoT npeobnasaTtb HOBble MPU3HAKM, KOTOPble CO
BPEMeHeM 3akpennaroTca. B pesynbtate popmmpyeTtca HoBas HOpMa peakLum.

Hanpumep, kak 310 HabarogaeTca B nonynaumm 6epé3oBou NaseHNLbl B
NPOMBILLNEHHBIX TOpoZax. OTa GOpMa ecTeCTBEHHOro oTbopa HasblBaeTcs
ABWKYLWMM oT6opom. Korga HoBble NpU3HaKW AOCTUMAKOT CPeAHEro YpoBHS B
nonyasLnn, Ha4YMHaeT LencTBoBaTb CTabuansmpyrowmi otéop,
obecneunBatoLLNI X COXPaHEHNME.

Ewé oaHMM nprmMepom ABuxyLLero otbopa ABafeTCA pa3BuUTME YCTONUMBOCTH
HakTepuit K aHTMO6MOTMKAM. JNTeNbHBIN N BECKOHTPOIbHBIN NPUeM
aHTMBNOTUKOB NpW NeYeHUn bakTepunanbHbIx 3aboneBaHN ycuamBaeT gencTBune
otbopa B nonynaunax bakrepuini. Hanpumep, B nonynaunn bakrepui
30/10TUCTOrO CTaPpUNOKOKKA HEKOTOPblE 0COBM OKa3blBarOTCA YCTONUMBBIMUI K
BO3ZENCTBMIO aHTMOBMOTMKA METULIMAIMHA, MPUHUMAEMOTO B TEYeHMne
ANVTENBHOTO BpeMeHU. [Tpy OTCyTCTBUM aHTUOMOTMKA 3TN BaKTepUM XXMBYT B TeX
e yCNIoBUAX, UTO 1 ocTanbHble. OaHaKo nNpu ero npueme 6osbLIas YacTb
nonynsLmm nornbaeT 1 BbIXXMBAKOT TOIbKO YCTOMUMBBIE K aHTUONOTUKY BakTepuw.
OTn BbKMBLUME BaKTepun pa3MHOXAKOTCA U Jar0T HOBOE MOKoJieHMe. B
pe3ynbTaTe CO BpeMeHeM 60/bLias YacTb NONYAALUN CTAaHOBUTCA YCTONUMBOW K
aHTMBbMOTMKaM.

TaknM 0bpa3om, B pe3syabTaTe ABUXYLLLEro 0Tbopa NPU3HaKM N reHeTUYeCcKunia
COCTaB MONy/ALMM N3MEHSHOTCA B ONPeAeslEHHOM HanpaBaeHUu.



SBOA rouna N NISMeHYNBOCTb

Hosas nonynauuna nocne
ecTecTBEHHOro otbopa

McxopHas
nonyaauma

[enctBue
otbopa

=

Yuncno ocobeit

MuHrmym Makcnmym

Hoprvla peakunmn npusHaka

B HekoTOpbIX CNyyasx Npu N3MEHEHWU YCIOBUIA Cpeabl
NPEeVMYLLECTBO B BbIXKMBAHWUN 1 Pa3MHOXEHMW MOy4atoT ocobu,
pa3/iMyaroLmecs no BHeLWHeMy BUAY 1 Npu3Hakam. Hanpumep, B
NoNyAALMUN TMMaNancKnx KPOanMKoB ocobm ¢ TEMHO-Cepon u
CepoBaTON OKPACKOW LLIEPCTM MMeHOT H0o/IbLUe WAaHCOB Ha
BbDKMBAHWeE, TaK Kak yylle MackUpYyrTCs B CKaIMCTON MECTHOCTU.
B Takumx yC10BMAX eCTECTBEHHbIV OTOOP YCTpaHSEeT cpesHue
dopmbl Npm3Haka (Hanpumep, 6ebix KPOANKOB), HO cnocobcTByeT
BbIDKMBAHWIO PE3KO OT/IMYaroLLmxcs ocobein. B pesynbtate
nonynsLmMa No AaHHOMY NPU3HaKy passenseTca Ha ABe uan bonee
rpynnbl. 3Ta popMa ectecTBeHHOro oTbopa Ha3lblBaeTCs
AV3PYNTUBHBIM OoT60pOM. [J13pyNTNBHBIN OTOOP NPUBOAMUT K
yBEe/IMYEHNIO BHYTPUBMAOBOTO pa3Hoobpa3us.

HoBas nonynsauus nocie ectecTBEHHOro oT6opa

MCXOAHaH nonynauna

A UA-

MuHuMym Makcnmym
Hopma peakunn npusHaka

Ha Tponnueckom ocTpoBe BCTpeuatoTca NTULbl C Pa3NnyHON Gopmon
knroBa. Kakme ocobu 6yayT BbkmnBaTth yawe? Nouemy?
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npumeuwre nojsiyyeHHbl€ 3HaHMA

PaCCMOTpI/ITe Pe3y/bTaTbl NCCIEAOBAHNA, ﬂpOBeAéHHOFO B MPeECHOBOAHOM O3€pe pernmoHa
C YMEPEHHbBIM CE30HHbIM KANMATOM.

Muwa MpogayueHTb! (PUTONNaHKTOH)
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MepBMYHbIE KOHCYMEHTbI (300MAaHKTOH)
7 1 o T w2 T w T T ul 20T 0 o0 g1 g1
MECALLbI

O6cyaure:

 Mouemy B mae-nioHe, HeCMOTpA Ha 61aronpuATHbIE YC/I0BUA OCBELL,EHUA U TemmnepaTypbl,
UMC/IeHHOCTb pUTONIAHKTOHA 6bICTPO yMeHbluaeTca? Ha BbDKMBaHME M pa3MHOXKEHME KaKux
ocobein B nonynauumn Bamset 3to cHmkeHne? K kakomy tuny oréopa — crabuamnsupyrowemy,
ABUXXYLLLEMY WU AU3PYNTUBHOMY — MOXXHO OTHECTM 3TOT npouecc?

 KakoB Hanbonee BepoATHbIN UCTOUHUK YBe/IMUEHUA KOJIMUEeCTBa NUTaTe/IbHbIX BELLLECTB B O3epe B
okTaA6pe? Kak 310 yBesinueHne BAUAET Ha BbDKMBaHWe HOBbIX 0cobeli 1 Kakoii ¢popme ecTeCTBEHHOro
or6bopa cooTBeTcTBYeT?

MpoBepbTe NosyyeHHbIe 3HAHUA
1. KakoBbl OCHOBHbIE Pa3Nnumsa MeXAy CTabUan3npyroLnM, ABUXKYLLM U AN3PYNTUBHBIM OTOOPOM?

2. Kakme ocobu B nonynsumm noayyaroT NPeMyLLECTBO B BbIXKMBAHUW U Pa3MHOXEHUMU MPU
M3MEHEHMWM YCIOBUIN CPesbl 1 Kak 3TOT MPOLLEeCC BAUAET Ha AabHelLlee pa3BuUT1e Nonynsaumm?

3. Y70 03HauaeT cy>XeHne HOpPMbI peakLiMm OpraHM3MOB 1 C Kakol dopmoi oTbopa 3To CBsA3aHO?




Hayka, TexHoi0rms, XXn3Hb

Pa3HoOb6pa3ne, OCHOBaHHOE Ha HAaC/NIeACTBEHHbIX U3MEHEHMSAX B
nocnegoBatensHoctn AHK, MOXHO onpeaenntb ¢ NOMOLLbHO
cneumanbHbix MeTogoB — [AHK-6apkoampoBaHus 1 No otnevatkam
nanbLeB. TN HaCNeACTBEHHbIE Pa3NNUNA MEXAY BUAAMUN NO3BOAAOT
nccnepoBaTensiM pasivyath Aaxe OUeHb MOXOXME OPraHU3MbI.
AHK-6apkoampoBaHme — 3T0 MeToA onpeaeneHusa n knaccnbukaumm
BMAOB Ha OCHOBE aHa/n3a KOPOTKOM 1 CTaHAAPTHOM
nocnegosatenbHoctn AHK 13 onpegenéHHoro yyactka reHa.
BbibpaHHasa nocnegoBatensHoctb AHK (Hykneotuabl A, T, LL, T)
ABNSAETCA XapaKTEPHOW ANA KaXKA0ro BUAA U HAaNOMUHaEeT “LUTpuX-
Ko4" Ha TOBapax B CyrnepmapkeTax. Tak >e Kak LUTPUX-KOZ NO3BOASET
6bICTPO M YAOOHO CUMTbIBaTb MHGOPMALMIO C MOMOLLbHO TEXHUYECKUNX
cpeacts, AHK-6apkogmpoBaHme obecrneunBaeT HbICTPOE M TOUHOE
pacno3HaBaHWe opraHn3ma nyTém CpaBHEHWUA HEM3BECTHON
nocneposatenbHoct AHK ¢ nssectHom “6ubanotekon
nociefoBaTeibHOCTEN".

OTOT METOZ, LUMPOKO NMPUMEHSAETCA ANS ONpeaeneHns Hem3BeCTHbIX
BMAOB PaCcTEHWNN, XXMBOTHBIX 1 TPMOOB, a TakXe A/ MOHUTOPUWHTa
6rnopasHoobpa3ns B 3KOCMCTEMAX.

\& =l
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JkcTpakT AHK
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[HK Ob6pabotka nHbopmaLmm
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"Bbubanorteka nocnegosatensHocten” AHK

69



SaK/siloueHme

U3MEHYUBOCTD

HacnepcrBeHHas N3aMeHUYMBOCTb HeHacneacTBeHHas USMEHUYNBOCTb
(FTeHeTUuecKkoe U3MeHeHMne) (BansaHwme cpeabl)

MpuYmnHBbI OcobeHHoCTH
* VI3meHeHwus, mpouncxojdlume B XpoOMOCoMax * Hocut MaccoBeblit (rpynmnoBoit) xapaktep
. |/|3MeHeHI/I$I, nponcxoaslimne B CTPyKType reHos « flBnsetcs O6paTVIMbIM npoueccom, He nepep,aéTc;l no HacneacTey
* Melio3 1 HoBble KOM6MHaLI,VIVI reHoB * Nimeet Hal'lpaBJ'IEHHblﬁ Xapaktep, NPoONCXoAnNT NOCTENEHHO
» CnyyainHoe coeAviHeHve rameT * VimeeTcsa BapuaLMOHHbIN PAA U CpesHee 3HauveHve
Crabuamsumpyrowmin . CnocobcTByeT nydlleli agantaumm Buaa Kk cpese obutaHums
ECTECTBEHHbIW AByxyLnia — Bo3HMKaoT HOBbIN MpM3HaK U HOBas HOPMa peakLuun
OTBOP
[AV3pynNTUBHbIN — YBennumBaeTcs BHyTPUBMAOBOE pa3HOObpasme 1 BO3HUKALOT

bopMmbl, pe3Ko oTIMYatoLLMECs ApYT OT Apyra

ECTECTBEHHbIW OTEOP U 3BOJIIOLLUA

VIHTEeHCUBHOCTb pa3MHOXeHUA
+

OrpaHunueHuns cpesbl

Bopbba 3a cyLiecTBOBaHVE
+

HaCﬂeﬂ,CTBeHHaﬂ N3MEHUYMBOCTb

EctecTBeHHbIV OTHOP
+

V3meHeHuns cpeabl

dBontoumns




O6o061warome 3aaaHMNA

1. OTMeTbTe BepHble yTBepXkaeHus ( V).

YTBEpXAEHUA

BepHo

HesepHo

Bce NPM3HakKKM 4esioBeKa rnepeaaroTca no HaCaeacTBy.

LiBeT rna3 pebéHka MOXEeT OT/IMYaTbCA OT LiBETa [/1a3 O4HOTO U3 PoauTENEeN.

HaCerACTBeHHbIe NPM3HaKM yNnpasadarOTCA reHaMW.

Okpy>Katolas cpefia BAUAET Ha Maccy Tesia YenoBeka.

Ll,BeT KOXW ABNAETCA NCKJTHYNUTENIBHO HAaC1eACTBEHHbIM NMPU3HaKOM.

[MoTomKkn Hac1eayroT NMPU3HakKn TONbKO OT O4HOIoO poauTens.

2. CrpynnupywuTe npeacraB/ieHHble NPU3HaKW.

a. Ckopocme 3axkueieHusi paH

b. ®usuyeckue cnocobHocmu venoseka

C. YpoxatiHocme pacmeHuli

d. Lisem 3epHa nweHuybl

e. [nadkasa unu mopwuHucmas gpopma ceMsiH 20poxa
f. I3ameHeHue nogedeHus y XUBOMHbIX

g. lemogpunus (Heceépmeisaemocme Kposu)

h. Lisem u y30p kpoeiives y baboyek

HaCﬂe,ﬂ,CTBeHHaﬂ M3MEHUYMBOCTb

MogandurkaumMoHHasa HacneACTBEHHOCTb




3. B sodoéme, ko2da nuwyu 8 sude Masabkos dpyaux pelb HeAoCMamo4yHo, me
Masnbku wyku, kKomopele pacmym bsicmpee, numaromcs 6osee MesKuMu
ocobsamu cgoe20 8UDA U pazsusaromcs ayquie. B amux ycnosusx ocmaneHsle
0cobu, Numasce MoJibko NAAHKMOHOM, ocmaromcsi Hebo/1bWo20 pasmepa.

Kakum rpa¢mkom BO3MOXKHO NPOAEMOHCTPUPOBaTh cxeMaTuueckoe nsobpaxxeHune popmbl

ecTecTBeHHOro oréopa, AelCTBYIOLEro Ha AaHHyo nonynsauuio? Onpeaenute BepHblii BapUaHT.
O60cCHyliTe CBOE MHEHMe.
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4. MocTpoiiTe BapuaLMOHHYIO0 KPUBYHO MPU3HaKa
AJINHBbI KPbIJIbEB ANIA AaHHOW nonynsauumu 6abouek
n, ucnonbsys popmyny M = M, BbluMcaANTe
cpeaHee 3HauYeHMe MoaudpUKaLMOHHON
M3MEeHUYMBOCTU JaHHOIO NpU3HaKa.

M — cpegHee 3HaueHue

V — AnvHa KpblbeB

P — uncno cnyyaes BCTpeyaemMocTu
KPblJIbeB TakKOW ANUHBI

n — obLee uMco ocobern B nonynaLmm
Z — CUMBOJ1 CyMMbl

AnuHa kpeiiees (8 cm)

2 7 10 15 29 24 8 5

Kosuuecmeo baboyex




[leaTenbHOCTb YenoBeka
N OKpYy>Karoulasa cpeja

B pe3ynbTate geATesIbHOCTU YesioBeka aTMocdepa, BOLOEMbI U HAa3eMHbIe
3KOCUCTEMbI MOABEPratoTCs Pa3IMYHbIM HEraTUBHBIM BO34ENCTBUAM.
3arpsizHeHVe aTMOochepbl MPUBOAMUT K YBENNUEHUIO COAEPXKAHUSA BPEAHbIX
BELLECTB B BO3/JyXe, M3AMEHEHMIO K/MMaTa M CO34aHWUI0 Yrpo3bl A/ 340POBbA
XMBbIX OpraHn3MoB. [Npu 3arpsa3HeHn BOAOEMOB COKpaLLAkOTCA 3anachl
MUTbEBOW BOAbI M BO3HMKAET OMNAaCHOCTb ANS XXU3HWU OPraHM3MOB, OOUTatOLLNX B
BO/ZHbIX 3KOCUCTEMANX.

3arps3HeHVe 3KOCUCTEM CyLUM B pe3y/bTaTe BbIPyOKM 1€COB, HaKOMAEHWS HepasiaratoLwmnxcs
MAaCTUKOBbIX OTXOA0B U HEKOHTPOAMPYEMOrO Pa3BUTUS TypU3Ma NPUBOAUT K CHUXKEHWNHO
NNOAOPOAMSA MOYB, MCUE3HOBEHWNIO BUAOB, a TakXXe YCUAEHWUIO 3PO3UN U YYaLLEHMIO
HaBOAHEHMUN.

Bce 3T npouecchl HapyLwatoT paBHOBECUE IKOCUCTEM M OKa3biBakOT HEMOCPEACTBEHHOE
B/INSIHME Ha XM3Hb YesioBeKa.

@ B 1932-1968 rogax B ANOHCKOM ropoge MuHamara @ 1. Kakum 0bpa3om 3arpsasHeHne atmocdepsl

MPOW30LUEN OAMH U3 CaMblX CEPbE3HbIX ClyYaeB CBA3AHO C V3MeHeHVeM KanmMara’?
3arpsasHeHns Bogbl. OTXOAbI XMMUYECKOTO 3aBOA3, 2. K kakvm 3konormyeckum npobaemam B
cofepxkallume pTyTh, cOpacbiBasvCh B 3a/1MB. [ONTOCPOYHOW NepcreKkTBe NPUBOANT
Mopckure opraHu3Mbl 1 NHOAW, YyNOTpebasBLLME cbpoc il R Sl Ny BbITOBbIX
3apaXkéHHble MOpenpoayKTbl, MOABEPIVCh OTXOAOB B BOAOEMbI?

TAXKENOMY OTpPaBAEHUIO PTYTbIO. B pe3ynbTate y 3. K Kakum TsKENbIM MOCNeACTBUSM AR

yenoBeKa 1 APYrnx XMBbIX OPraH13MoB
MOXET MPUBECTN pa3pyLLEHME KOCKCTEM
cym?

TbICAY ItOZEN BblM NOPaXKEHb! MblLLEYHas 1
HEPBHas CUCTEMbI, BO3HWK/W HapyLUEHWS 3pEHUs
n peun, a 6onee 2000 yenosek nornbs0.

M3 pasgena Bbl y3HaeTe

* [leaTenbHOCTb YenoBeka OKa3bIBAET KaK MONOXUTENbHOE, TaK U OTPULLaTeNbHOE BANAHME Ha
3KOCKCTEMbI

 OcHoBHble napHukoBble rasbl (CO, CH4 1 NO) ycnnmBaroT napHUKOBBIV 3GdeKT, cnocobcTays
YCKOPEHWIO r106asbHOro noternieHns

« [nobanbHOE NoTenneHre HEraTMBHO BAUAET Ha Cpesy OBUTaHNS PacTEHWUIA U XXMBOTHBbIX,
6ropasHoobpasme, M3MEHEHME KAMMATUUYECKUX 30H U BOAHbIE PecypChbl

* Ype3amepHoe 1cnob3oBaHWe ya00peHniA HapyLLaeT SKO0TMYeCKOe PaBHOBECWE MOYBbI U BOAbI

* Bbipybka necoB ycKopseT 3p03unto NOYB, U3MEHEHWE KAMMaTa, CHXXeHVe bruopasHoobpasns n

YHUUTOXEHNE MECT 0BbUTaHUs

* HepaznararoLumecs nnactvkoBble OTXO4b! (MOAU3TUAEHOBbIE MakeTbl, OAHOPA30BbIV NAACTVK U Ap.)
HAHOCAT CepPbE3HbIN YLLLEPDH IKOCUCTEMAM, NMOCKOIbKY, He pa3arasichb, COXPAHSAHOTCA B OKPY>KAtOLLLEN
cpese AmTenbHoe Bpemst

 HekoHTponnpyeMmbii Typr3M NMPUBOAWT K 3arpsi3HEHWIO NMPUPOAHBIX TEPPUTOPUIA, MOBBILLEHNIO YPOBHS
LUyMa, 6eCrnoKOMCTBY XMBbIX OPraHU3MOB 1 HAPYLLEHWUIO 3KOJIOTMYECKOr0 PaBHOBECUSI SKOCUCTEM
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8.1 3arpasHeHne atmocdepsl

Bo3ayx, KOTOPbIM Mbl AbILUNM, BOAA, KOTOPYHO Mbl MbEM, U CPesa, B KOTOPOU Mbl XXMBEM, HanpsaMyro BAVSHOT
Ha Halle 30pOBbe, a Tak)Xe Ha KauecTBO Halleln Xu3HW. B coBpemMeHHyto 3noxy BpeaHble rasbl,
BblbpacbiBaeMble B aTMOChepy B pe3yabTaTte AesTebHOCTU MPOMbILLIEHHbIX MPEANPUATUN, TPaHCMOPTa,
CeNbCKOrO XO3AMCTBA M IECHBIX MOXAPOB, BbI3bIBAKOT CEPbE3HbIE N3MEHEHNS B SKOCUCTEMAX.

+ Kak Bbl cunTaeTe, KaKUMMN OCHOBHbIMUW NYTAMMU AEATE/IbHOCTb
yesioBEKa NPUBOAMUT K 3arpsa3HeHuUto atmocdepbl?
‘ » Kak nsmeHeHus B coctaBe Bo3ayxa MOryT NOB/AUATb Ha
)KMBOTHBIX N pacTeHna?

TpaHcnopTHble cpeAcTBa

_ e A

KvBOTHOBOAUECKOE XO3AMCTBO

A Taa BT = MpOMbILNEHHbIe
AP (5 PR AN NpeAnpuATUS,
3NEKTPOCTaHL MK
u  Cenbcko-
~ xo3ANCTBEHHas
AEeATeNIbHOCTb

CosiHeuHas 3Heprua 1 3Heprua BETPa, Jeca, BO3AyX, BOAA, NOYBa,

B (1iC/IOTHBIE OXAN, HedTb — 3TO NPUPOZAHbIE PecypChbl, CyLLECTBYIOLME B NPUPOZAE U
CSEEBEN napHUKOBbIE rasbi, MCMOJIb3yeMble YeNoBEKOM. Ha MpoTaXeHN BEKOB

Ehuaay MapPHUKOBbIN d3PdeKT XM3HeeATeNbHOCTb togei n3meHsanack. [lo XVII Beka OCHOBHbIM
3aHATVEM ObINO CelbCKoe XO3ANCTBO, OAHAKO MPOMbILLIEHHasA
pesontouma XVIII Beka npusena K GopMMpPOBaHMIO KpynHOMacITabHOro Npor3BoAcTBa. B pesynstate
3TOrO YBENNUYNNOCh U NCMONb30BaHNE NPUPOAHBIX PeCYypcoB. POCT UNCNIEHHOCTU HaceNeHns Mmpa
NPUBOANT K Ux Bonee BbICTPOMY UCTOLLEHMIO. [leaTeNbHOCTb YenoBeka CrnocobCTByeT He TONbKO
COKpPALLLEHNIO MPUPOAHBIX PECYPCOB, HO 1 OKa3blBaeT HeraTMBHOE BO3AEWCTBME Ha OKPY>KAHOLLYHO Cpesy.
Y>xe 6osiee Beka 3Hepruis, ncnosablyemas B chepe TPaHCMNoOpPTa, B MPOU3BOACTBEHHDBIX NpoLeccax pabpuk
1 3aBOAOB, a TaKxXe ANA OCBeLLeHVs JOMOB B OCHOBHOM J00bIBaeTCA 3a CHET OKUraHMA MCKOMNaemoro




[JeaTenbHOCTb YenoBeKa U OKpyxKatoLas cpeaa

Tonamea — HedTW, KAMEHHOTO YA U NPUPOAHOrOo ra3a. B HacTtoswee Bpemsa okono 90%
MPOW3BOAVMMOW 3HEPTrN MOJYYakOT 13 3TUX BUAOB TonaMBa. POCT NoTpebHOCTH B aHeprum
MPVBOAUT K YBEIMYEHWNIO MCMOAb30BaHNA NCKONAeMOoro TOM/MBa N YCUIEHWHO ero
BO3/EVCTBMNA Ha OKPY>KaOLLIYHO Cpesy.

3arps3HeHVe BO3ayxa ABASETCA OAHOW U3 CaMbIX CEPbE3HbIX 3KONOTMYECKUX NpobiemM
coBpeMeHHOCTU. OHO BO3HMKAET KaK B pe3y/ibTaTe AeATeNbHOCTM YeoBeKa, Tak 1 Nnog,
BAVISIHNEM NPUPOAHbIX GakTopoB. OAHAKO MO CPaBHEHUIO C YeoBeYeCKM BO34ENCTBMEM
A0NA NPUPOAHbIX GAaKTOPOB B 3arpPA3HEHMM 3HAUUTE/IbHO MeHbLLE. ITO CBA3AHO C TeM, UTO
N3BEPXKEHMSA BY/IKAHOB, JIECHbIE MOXapbl, NMblbHbIE BYpU 1 Apyrie NpUpPoOAHbIe ABAEHNS
NPOUCXOAAT Ha OrPAHUYEHHDBIX TEPPUTOPUAX U 3HAUNTENIBHO PEXe.

3arpsAsHeHue Bo3Aayxa

MpuHapgneXXHoCTU: HebobLLAA CTEKNAHHAA EMKOCTb AW BatogLe, BOAA, ManeHbkas CBeYa, CrYKMY,

CTEKNAHHbIE CTakKaHbl UV HaHKN pPa3HOW BbICOTbI.

Xopa, pabotbi:

1. HEMHOTO pa3orpenTe HUXXHIOK YacTb CBEYM U 3aKpenuTe e€ B LLeHTpe CTEKNAHHON EMKOCTU.

2. HanenTe B éMKOCTb BOAY Ha BbICOTY 1-2 cMm.

3. 3axruTe ceuy.

4. bbICTPO NepeBepHUTE CTEKNAHHBIN CTakaH U HaKpPOUTe UM
naams ropsLLen cseyn.

JeatenbHocTb

Ob6cyaure:

1. Mouemy cBeua racHet?

2. NMouemy Boaa BHYTPU CTEK/IAHHOW EMKOCTM NMoAHUMAaeTcA BBepX?

3. Mo kakoW NpuuMHe 3anoTeBaroT CTEHKN 6aHKN U3HYTpU?

4. Kakue rasbl Bbiensaiorca B BO3AYX NP rOPEHUN M KaK OHU 3arpAsHAIOT atmocdepy?

5. Kak 31oT npouiecc cBA3aH € UCMo/Ib30BaHNEM Kuaiopoga B atmocdepe? O6ocHyiiTe CBOE MHeHMe.

6. Yem, no BaleMy MHEHMIO, 3TOT NPOLLECC CXOXK C NMPoLLeccaMmy, NPOUCXOAALLMMU B peasibHOW XKU3HN
(Hanpumep, pabota aBTOMO6W/IbHBIX ABUraTe/iei, MPOMbILLIEHHBIX NPeANPUATUA U T.4.)?

HecMoTps Ha To, UTO B BO34yxe NPUCYTCTBYHOT COTHM
3arpsA3HAOLLMX BELLECTB, Hanbobllee HeraTMBHOe
Betep BO3ZeNCTBME Ha aTMochepy OKa3blBakOT Takme rasbl,
« kak okcunapl yraepoga (CO un CO), okemapl cepebl (SO,
H\zsw@N\OS " ‘ SO3), okenabl azota (NO, NO,, N,O) n metaH (CH,).

s 4 ) i Mpwn CKMraHMM NCKonaemoro Tonamea B aTMocdepy
Lo BbIAENAOTCA ANOKCUS, CEPbI, Pa3iMUHble OKCUAbI a30Ta
n apyrve BpegHble rasbl. OKcMAbl a30Ta B OCHOBHOM
06pasyoTca Npu CropaHum TonameBa B aBTOMObUAAX.
) [nokcma cepbl M OKCUABI @30Ta, CoZep>Kallmecs B
BO34yXe, COeANHSAOTCA C KanasaMu BoAbl B obiakax u
06pa3ytoT pazanuHbie KNcaoTbl (H.SO4 n HNO:;).

b4 44 4
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Ocazikn, B KOTOPbIX COAEPXKATCA 3TV BeLLeCcTBa, Ha3blBAtOTCS KNCAOTHLIMU
AOXAAMM.

KucnoTtHble oXaw, BbiNagas Ha MOBEPXHOCTb 3eMN, N3MEHSAIOT
XUMUYECKUI COCTaB NouUBbl M BOAOEMOB. OHM MOTYT HAHOCUTb CEPbE3HbIN
ywepb okpy>KaroLlen cpese, BO3LENCTBYS Ha XMBble OpraHM3Mbl Kak
HanpsMYyHo, Tak 1 KOCBEHHO. [OBbILIEHNE KMCIOTHOCTU MOYBbI CHUXKAET eé
NNOAOPOAME W 3aTPYAHAET MNOMIOLEHNE HEODXOANMbIX MUHEPANbHbIX
BELLECTB U3 MNOYBbI pacTeHUAMU. KNCNOTHbIe AOXAN YHUUTOXKAIOT HBakTepuun
N rpubbl, yYacCTBYHOLLME B PA3/IOKEHUM OpPraHNUYEeCKMX BELLECTB, 13-3a Yero
3amMeanseTcsa NpoLecc BO3BpaLLeHNs MMHEPasioB B NMOYBY.

KncnoTHble foXAM NOBPEXAAROT INCTbS PacTEHWN, OCNabasfoT npoLecc
bOTOCUHTE3A 1 3aMeANAI0T UX HOPMaibHOe pa3BuUTUE. PacTeHus ¢
MOBPEXAEHHBIMU JINCTbAMU CTAHOBATCS Hosiee yA3BMMbIMM K
60/1€3HETBOPHbLIM NATOreHHbIM OpraHn3mam. MNoBbIEeHHas KUCNOTHOCTb
TakXe HeraTMBHO BAUAET Ha BOAOEMbI M OBMTalOLLME B HUX XXMBbIE
opraHun3mel. Pbibbl, amdnbuu, a Tak>ke OfHOKNETOYHbIE OPraHN3MBbI, K
NpUMepPY MPOTUCTbI, NMJIOXO NEPEHOCAT KUCYIO Cpeay, MO3TOMY B TaKuX
YCNOBMAX OHWN CTPAJAroT B HanbobLLen CTeNeHU.

KvcnoTHble foXAM NPUBOAAT K COKPALLEHNIO YNCNEHHOCTN HEKOTOPbIX
BMAOB U BbIHY>XAtOT UX NOKMAATb MecTa obutaHms. B Takmx ycnosumsx
NpenMyLLecTBO NOJyYatoT BUAbI, 60nee yCcTonumMBble K NOBbILLIEHHOW
KMCNOTHOCTMU.

K npvmepy, AVwanHnKn aBASOTCS BMOMHANKATOPaMM YPOBHSA 3arpsa3HeHus
BO3ayxa. [OCKONbKY Y HUX HET KOPHEW, OHWU MONyYatoT BOAY M NMUTaTesIbHble
BELLECTBa HEMOCPEACTBEHHO M3 BO3JyXa U OYEHb YYBCTBUTENbHbI K
3arps3HAOLWMM BelllecTBaMm. [o3ToMy pa3Hoobpa3une BUAOB NNLLIANHUKOB
SIBNAETCA eCTeCTBEHHbIM MOKa3aTeneM YMCTOTbl BO3AyXa.

Bonee BbicOKMeE U KyCTUCTbIE JNnctoBatble ANLLANHNKM B cnnbHO 3arps3HEHHbIX
JNNLWaRHVKN pa3BMBatOTCA npeobaasatoT B MecTax ¢ paioHax MOryT BbIXMBaTb
TONIbKO B palioHax C YNCTbIM YMEpPEHHbIM 3arpsisHeHNEM TONIbKO TOHKME, HaKUMHble

BO3/YyXOM BO3AyXa NLLIANHKKN




[esTeNbHOCTL YeNoBeKa 1 OKpy>KatoLLas cpeja

3arpsasHeHune Bo3ayxa anokcmnaom cepbl (SO,) 1 yrapHbimM razom (CO) onacHo ans
340pOBbs YenoBeka. [JMoKCcna cepbl pasgpakaeT AbixaTeNbHble MyTW, 3aTpysHAET
AbIXaHWe 1 MOBbILWAET PUCK Pa3BUTMA Taknx 3ab0NeBaHNI, Kak acTMa U BPOHXMT.
Mpv 4AnTENBbHOM BO34EUCTBMM OH HAHOCUT CEPbE3HBIN BPea N NETKNM.

YrapHblIi ra3 — 310 6ecuBeTHbIN M TOKCUYHbBIN ra3 6e3 3anaxa, obpasyrowmimcsa npm
HEMNOJIHOM CropaHun yras, ApeBecuHbl U NPpUPoaHOro rasa. OH cBA3bIBaeTCA C
remorno6mHom npumepHo B 200-250 pa3 6bicTpee, ueM kncaopogd, obpasys
kapbokcueemo2/106uH. B pe3ynbTaTe pe3ko CHMXaeTca CNOCOHBHOCTb KPOBM
NepeHoOCUTb KUCNOPOA, N B OpPraHn3mMe BO3HUKAeT KMCAOPOAHOEe roNojaHne
(rMnokcmns). 3To NPUBOAUT K MOBPEXAEHNIO HEPBHOW CUCTEMbI, HAPYLLIEHWNHO
CEepPAEYHOro PUTMa, CUAbHbIM FOJIOBOKPY>XKEHUAM 1 cnabocTtu.

MapHWKOBbIE ra3bl 1 MapHUKOBbLIV 3ddeKT

B atmocdepe 3emam npucyTCTBYHOT pas3/iyHble rasbl, CpeAn KOTopbix ocobas
rpynna urpaeT KJo4eByto poJib B MOAAepPXKaHWW TeMnepaTypbl, Heobxoanmou ans
CyLLEeCTBOBAHMA XMU3HN Ha 3emae. T rasbl Ha3bIBatOTCA NaPHUKOBbIMM.
Co3paBas B aTMOCchepe cBOeobpa3Hyto “razoByto 3aBecy”, OHU YAepP>KMBAKOT TEMIO
B HVDKHUX C109X 1 CNOCOHCTBYHOT GOPMMPOBAHNIO YMEPEHHOIO KaMMaTa.

K OCHOBHbIM NapHMKOBbLIM razaM OTHOCATCS YIIEKUCAbIV ra3, MeTaH, BOAAHOW nap
N OKCUAbI a30Ta. ITW rasbl NPENATCTBYHOT MOJHOMY YXO4y Tensa, NoCTynaroLLero ot
ConHua, obpaTHO B KOCMOC, U 0becrneymBatoT TeMnepaTypHbIN AManasoH,
NPUTOAHbIV ANA XU3HW. ITO ABNEHME Ha3biBAeTC MapHUKOBbIM 3¢ deKTom.

Ecnm 6b1 3TMX ra3oB He CyLecTBOBaAO, TeMnepaTypa NOBEPXHOCTM 3eman bbina Hbl
npuMepHo Ha 33°C HMXKe, YeM cenvac.

Yrnekuncnblii ra3 obpasyeTcs B pesysibTaTe eCcTeCTBEHHbIX MPOLLECCOB, TakMX Kak
AbIXaHWe XWBbIX OPraHM3MOB, Pa3NOXeHNe OpraHNYeCcKnX BeLLEeCTB, N3BEPXXEHNS
BY/IKAHOB W NeCHble NoXapbl. Hanpumep, ero KoanyecTBo yBeNMUYMBaAETCA NPU
COKUTaHUM NCKOMaemMoro TOMAnBa U ApeBeCuHbI, a

Tak>Ke Nnpu pasnoxeHmn Gruomacchl. AHanms VIHCTUTyTa KOCMUYECKX
MeTaH 0b6pa3yeTca BCIeACTBME Pa3BUTUSA CETbCKOTO vccneposanmi mern foaaapaa HACA
XO3F||\/’|CTBa, nTnueBoACTBa N CKOTOBOACTBA, Ha CBaJiKax B JIMH1A M3MeHeHUA TeMnepaTypHOii aHoManuu 2024 4
CpepHerosoBoii nokasatesnb 128°C
OTXOZOB, B CTOYHbIX BOAAX U Ha PUCOBbLIX MOASX, 10 m o ,./
NpeACTaBAsOLWLMX COOOMN NCKYCCTBEHHbIE Boa0Ta. /
A

Takune XBayHble XUBOTHbIE, KaK OBLibl, KO3bl, KPYMHbI
poraTblil CKOT 1 BYIBOJIbI, B MPOLLECCe NMULLEBAPEHMS
BblAENsOT 60NbLIOE KOIMYECTBO MeTaHa. B Takmx
CTpaHax, kak HoBas 3enaHawns, 6onee 30%
eXerozHbIx BbIDpPOCOB MeTaHa B aTMochepy R$ B b B
NPUXOANTCA UMEHHO Ha 3TUX XXMBOTHbIX. N A

B nocneaHve ctonetns cpegHss Temnepatypa » ) | R
NMOBEPXHOCTM 3eMAN MOBbIWAETCA. ITO CBA3AHO He JE

05 /

TemnepatypHas aHomanus (°C)
1
L
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TONIbKO C MPUPOAHBIMU GakTOpamu, HO 1 C yBENUYEHMEM KOIMYECTBa
MapHMKOBbIX ra30B, BbI3BaHHbIM JeATE/IbHOCTbIO Yes0Beka, KoTopas
ewé 6osblue YBENMYMBAET COAEPXKaHME NAaPHUKOBBIX ra30B B
atmocdepe. o Mepe pocTa MX KOHLUEHTPaLMW CpeaHaa TeMnepaTtypa
3eMun NOCTeneHHO NOBLIWAETCA U NPUBAMKAETCA K KPUTUUECKOMY
YPOBHIO.

MNMapHMKOBbIE ra3bl NPEnATCTBYOT paccenBaHMIO MHbpPaKpacHOro
N3NyYeHMa B KOCMOC, UTO MPUBOAUT K HAaKOMIEHUIO SHEPTUU B HUXKHUX
cnosx atMmocdepsbl. B pesynbrate noBepxHOCTb 3eMAN HarpeBaeTca.
TOT NpoLLecC Ha3biBaeTCA o06asnbHbIM MOTEeNnJeHneMm.

FnobanbHOe noTenaeHne — 3TO NPOLECC, OKa3bIBaAOLLNA CEPbE3HOE
HeraTMBHOE BO3ZEeNCTBME Ha NOBEPXHOCTb 3eMaun. CornacHo
KOMMbOTEPHOMY MOAENNPOBAHNIO, 3MEHEHWE KanMaTa no-pasHoMy
BAMAET Ha Pa3/INUHbIe PErMOHbI MUPA: B OAHWUX paloHax HabatogaroTca
ANNTENbHbIE 3aCyXM M HEXBATKa BOAbI, B APYTNX — YCUANBAKOTCS
0CajKu 1 HaBOAHEHUS 13-3a NOBbIWEHWA YPOBHA MOPS.

Kpome TOro, B HEKOTOPbIX pervMoHax JeTo CTaHOBUTCA Bonee >kapKum,
a 3uma — 6osee markou. B apyrux xe, HaAO6OpPOT, 1IeTO CTAaHOBMUTCA
6onee NpoxnasHbIM 1 BAaXHbIM, a 3uMa — 6onee CypoBOW.
FnobanbHOe NoTenaeHme TakxXe NpeAcTaBaseT CepPbE3HYH Yrpo3y Ans
6nopasHoobpasus. MoBbileHWe TemnepaTypbl BbIHY>XXAaeT pacTeHNa u
>KVMBOTHbIX M3MEHATb CBOW MeCTa 0BUTaHUA. TN U3MEHEHUS
3aTparnBaroT BCe IKOCUCTEMbI N YBEINYMBAKOT PUCK MCHE3HOBEHUS
HEeKOTOpPbIX BUAOB.

I3meHeHne pacTTenbHOro MOKPOBA, PacnpoCTpaHeHme TPOMnYeckmx
3ab0n1eBaHMN B HOBbIX PErMOHAX, U3MEHEHNE MUTPALIMOHHbIX MyTeu
XKVMBOTHbIX, yBEIMYEHNE YNCNA NECHBIX MOXaPOB N CHUXEHWNe
NPOAYKTUBHOCTM CE/IbCKOrO XO3MCTBA — BCE 3TO BO3MOXHbIe
nocneacTsma rnobasbHOro NoTenaeHus.

icnonb3oBaHMe UNCTbIX U BO30HHOBAEMbIX MCTOUHNKOB SHEPIUK,
TakMX Kak COJIHeYHas 1 BETPOBasA 3Heprus, NpuBoAMUT K BbIbpocy
MeHbLUEro KoanyecTsa BpesHbiX razos B atmocdepy. 310
CNocobCTBYeT NpesoTBPaLLeHNIO n3MeHeHns knmmata. O3eneHeHne
TeppuUTOpUK, a Takxe npeanoyTeHre obLLeCTBEHHOro TpaHcnopTa u
BEN0OCMMEeA0B MOMOTatoT CHU3UTb 3arpA3HeHne, CBA3aHHoe C
TPaHCMOPTOM, M yAy4dLLIatOT Ka4ecTBO BO34yXa.

BoccTraHoBneHMe 3KOCKCTEM, CO3aHMe NeCHbIX MOAOC, a TakXe
COKpaLLeHNe MPOMbILLIEHHbIX U ObITOBbIX OTXOA0B YMEHbLLAOT OOBEM
BpeAHbIX BbIBpOCOB B aTMOChEpPY Y BHOCAT 3HAUMTE/IbHbIN BKAAS B
OXpaHy OKpY>KatoLLen cpesbl.



[JeaTenbHOCTb YenoBeKa U OKpyxKatoLas cpeaa

flBnsetca v napHUKOBbLIV 3ddekT cam no cebe BpeaHbIM, K Npobaema 3akarYaeTcs B
ero ycuneHnn? Kak Bbl cumTaeTe, Kakme KOHKpeTHble Mepbl HEOBXOANMO NPeAnpPUHATD,
yTObbI NPEAOTBPATUTL UPE3MEPHOE YCUaeHue 3Toro adpdekTa?

anMEHMTe nojsiyyeHHble€ 3HaHMA

Ha rpadvke npeacraBneHbl n3mMeHeHNa 06bEMOB BbIGPOCOB YINEKUCAOTO ra3a B OKPY>KatoLLYyHO Cpesay,
06yCNI0BNEHHbIX CKMraHMeM TPEX BUAOB MCKoNaemoro Tonavea, B nepuog ¢ 1800 no 2000 roga,.
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MCKOMAaeMOoro Tonavea/MaH TOHH B roga

BbIBpOC YrNekncaoro rasa npv CxKmraHmum

AW VA 1000
T fiii,/". I .
. . pe® | 1] - . . (|
m‘,“‘"‘"" HHHH ;.,-—"‘"::‘—rr{ H
1800 1825 1850 1875 1900 1925 1950 1975 2000

O6cyaure:

« Kak n3meHseTca KOINUECTBO Yr1eKUCI0ro rasa no rogam?

« Kak, no-Bawemy, cxuraHve MCKOMaemMoro Ton/iMBa B/MAET Ha 3arpsi3HeHue Bo3gyxa U rnobanbHoe
nortenjeHne?

« HannwuTe ABa BO3MOXXHbIX MOCNEACTBMA MU3MEHEeHUs KJInMaTa B permoHe Ballero NpoXXuBaHus.

nponepb're nojsiyyeHHbleé 3HaHMA

1. PacnonoxwuTte nepeyncieHHble UCTOYHUKM — TPaHCMOPT, MPON3BOACTBO 3HEPIUN, CEbCKOE XO3AMUCTBO U
6bITOBbIE OTXOAbI — B MOPAAKe YObIBaHWA NX BKIaJa B 3arpasHeHne atmocdhepbl. O6OCHyMTe CBOE MHEHWME.

2. C KaKMMW TPYJHOCTAMWU MOTYT CTOJNIKHYTbCS Oyayline MoKoNeHWs, ecan rnobanbHoe notenneHue byaet
npoAoaKaTbca?

3.Hannwwure ABa BOSMOXXHbIX MOCNEACTBNA NSMEHEHUA K/IUMATa B PErMOHE, rae Bbl MPO>XXNBAETE.
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8.2 3arpsa3HeHune BO40EMOB

Ha pucyHkax npescraBaeHa Nocief0BaTeIbHOCTb M3MEHEHWIA OLHOTO U TOTO XKe BOZOEMA Ha TPEX 3Tanax.
OHa Harna4HO AeMOHCTPUPYET, Kak 3arps3HeHne BOAbl BAUAET Ha COCTOSIHNE 3KOCUCTEMBI:

peku

HekoTopble
Yy Yy nornélune poibbl
[’ it
"\ Temio \h ha OtmepLune BCMIbIBAIOT
17 12 21217 17
(rat (r ot TeueHune BOAOPOC/MN Ha MOBEPXHOCTb
AV YA Y AN
1111 1

11e BOAbl"

MpecHas Boga

"MepTBas 30Ha"

« CpaBHUTe NepBbIA U TpeTnin pucyHku. Kakmne pasnnuma Bbl Bugute?

» Kakne nsmeHeHuA Bbi3blBalOT BeLLLECTBA, NOCTyNalowlime B BOJOEM C pe4HbIM CTOKOM?
 Mouemy upesmepHoe paspacTaHue BOAOpOC/ei NpeacTaBiseT OonacHOCTb?

» Kak yao6peHuns, ncnonbsyemble B c€/IbCKOM XO3ANCTBE, MOTYT B/IMATb Ha 3TOT npouiecc?

» Kakne MCTOUHUKM MOTYT Bbi3biBaTb 3arpA3HeHue BOAbl B MECTHOCTH, IAe Bbl NpoXXuBaete?

Bop,a nrpaet Ba>Hyro pOab B obecneyeHnu KN3HEAEATE/IbHOCTA

Bl >BTpOdUKaLIMA, o
>KMBBIX OPraHn3mMoB. Ha 3emae Koanyectso BOAbI, MPUroAHOW ANA

6roakkymynaums,

YeBble
c/loBa MUTbA U UCMOJIb30BaHMA, OrpaHNYeHO. POCT UMCNIEHHOCTH

6romarHndukaums

HaceNeHns 1N Ype3mMepHoe 3arpsisHeHne BOAbI eLlé 6oblue
MOBbILLAKT 3HAYMMOCTb OXPaHbl YNCTbIX BOAHBIX PECYPCOB.

[lesaTenbHOCTb YenoBeKa, CBA3aHHas C IKCrayaTaLMen SKOCUCTEM CyLUU U 3arpsi3HEHNEM
aTMocdepsbl, a Takxke obanbHoe NoTeNNeHME NPUBOAAT K 3arpa3HeHmo Boabl. CTOUHble
BOAbI 1 OTXOZbl MPOMBILUNEHHbIX NPEANPUATUN, @ Tak)Ke ObITOBbIE N KaHaAU3aLMOHHbIe
CTOKMW, cOpacbiBaeMble B BOLOEMbI, 3arPA3HAOT MX.

Kpome Toro, yaobpeHuna n xummueckune BeLLecTBa, NPUMeHAEMble B CENbCKOM XO3AMCTBE,
a TaKk>Ke OTXo4bl ropHoA0bbIBatoLwen, HeQTAHON N ALEPHON NMPOMBILLIEHHOCTH, TAXKENbIE
MeTabl N3 31IEKTPOHHbIX YCTPOWCTB 1 baTapeek, MonaAas B BOAOEMbI, BbI3bIBatOT
KackafHble U3MEeHEeHNA XMMMYECKOro CoCcTaBa BOAbI B BOAHBIX IKOCUCTEMAX.
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Knelikas eHTa ANs STUKETOK.
Xop, paborbi:

1. NMognuwwuTe cTakaHbl Kak “KoOHTposb”,
112 Mn"’ II4 Mn"’ ll6 MJ-I" M ll8 Mn" M

HanerTe B Kaxabli no 200 ma BoAb!.

sEEEE

. Bo Bce ctakaHbl, Kpome “KoHTponsa”,
J0baBbTe COOTBETCTBEHHO 2 M, 4 MA,
6 M 1 8 MA cMecK YAOBpeHWA.

nm

. BOo3bMUTE OfHY Kanato BOAbI U3 CTakaHa
"KOHTpOAb", NPUroToBbTE BPEMEHHbI
npenapat n NnpoBeAnTe HabatogeHne
noa mukpockonom. Caenante 3anuncy,
onucbiBatoLLme HabojaeMyro KapTUHY.

N
N

S

BavsaHue nutatenbHbIX BellecTB Ha BOAHbI€ UCTOYHUKHN

MpuHagne>xxHoctn: 1000 Ma NpUPOAHON BOAbI (PEYHOM, 03EPHOM
AN NPYAOBOW), XNAKas CMeCb ya00peHniA, cogepkallias asor,
docdop v kanmi, 5 ctakaHoB, MepHble LAnHAPbI Ha 10 ma 1 100 mn,
nmneTka, MUKPOCKOM, NPeAMETHOE N MOKPOBHOE CTeK/1a, Mapkep U

4. OcTaBbTe CTakaHbl Ha 3 AHSA

. Yepe3s 3 gHs Bbl 3amMeTUTE POCT

. BozbmuTte no ogHow kanse

[JeaTenbHOCTb YenoBeKa U OKpyxKatoLas cpeaa

Ha NOAOKOHHWKE A Noj
NCKYCCTBEHHbIM
ocBelweHNneM.

BOAOPOC/IEN B CTakaHax. s
HabArAEHNIN NOCTaBbTe CTaKaHbl Ha
6enyro NOBEPXHOCTb UAWN NNCT Bymaru
N HabtofanTe BOAY CBEPXY.

BOZbI 13 KaXAO0ro cTakaHa,
CHOBa paccMOTpUTE MOA
MWKPOCKOMOM W CpaBHUTE
pe3ynbTaThbl.

7. OctaBbTe 06pa3ubl ewé Ha 4 AHA 1 NoBTOpUTe LwWar 6.
8. 3anuwnTe nonyyeHHble pe3ynbTaThl B TabAMLy AaHHbIX.

JeHb/[aTa

2 MA

4 mn

6 MA 8 mn KoHTposab

HauanbHas gata

3 AHA cnycTa

7 fHel cnycTs

O6cyaure:

1. Kak po6aBneHne cmecm yaobpeHnii NoB/ANANO Ha pa3sMHOXKEHNE BoAopoc/ien?
2. Kakue ¢dpakTopbl yCKOpPAIOT pOCT Bogopocaen?
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NHpnkaTopHas Tabauua,
ncnonbsyemas B AHIMM Ans

YnobpeHus, ncnonblyemble B CENbCKOM XO3AMUCTBE, a TakxKe ObITOBbIE U
NPOMbILLNEHHbIE OTXOZAbI COAEPXKAT BbICOKME KOHLIEHTPALIMW BELLECTB, COAep KaLLnX
a3oT 1 pocdop. XOTa 3TV BeLLeCTBa ABAAOTCA UCTOYHMKOM MUTAHUSA A5 PaCTEHUA U
MUKPOOPraHM3MOB, UX M36bITOYHOE NPUMEHEHNE HAHOCUT CEPbE3HbIN Bpes,
BoAO0EMaM. [loxaeBas BOAA BbIMbIBAET N3ObITOK yA0OPEHWI U3 NOYBLI U MEPEHOCUT UX
B peku 1 03épa. B pesynbTate KONMUecTBO yA06pPEHNIN N OpraHMYecknx BeLLecTB B
BOA0EMax ObICTPO yBENNUMBAETCS.

B sTOoM npouecce, Ha3biBaeMOM 3BTpodUKaLmen, Nponcxoamt 6ypHbIA pocTt
BOAOPOC/EN U BOAHBIX PacTeHWUA. Bo MHOrnx cayyasx BOAOPOCAN NMOKPbIBAOT
NOBEPXHOCTb BOAbI 3€NEHOWN NAEHKOW. [1pK 3TOM CBET HE NPOHMKAET B INyOUHHbIE
C/1IOV BOJbI, Y PacTeHUs He MOTYT OCYLLECTBAATb GOTOCUHTES.

UYepes HEKOTOPOE BpeMs pa3poCLUMECH BOAOPOCIN U BOAHbIE PacTEHNS MaCCOBO
oTMupatoT. Mpu 1x pPasNoXXEHUN MPOUCXOANT CTPEMUTENBHOE YBENNYEHME
UYMCNIEHHOCTU HBaKTEPUI THUEHUS. TU MUKPOOPTraHU3Mbl B MPOLLECCE PAa3NOXKEHMS
noTpebastoT 60/bLIOe KONNYECTBO KMcnopoga. Mo Mepe yMeHbLUEHNA cofep>KaHus
PacTBOPEHHOTO KMC/IOPOAA B BOAE Y PbIb 1 APYrvX BOAHbIX OPraHN3MOB 3aTpyAHAETCS
AblXaHWe, UTO MPUBOAUT K UX TMHen.

Takune yyacTKy CTaHOBATCA HEMPUTOAHBIMU A8 XXM3HW 1 NPeBpaLLaroTca B TaK
Ha3blBaeMble «MEPTBble 30HbI». DTO MPUBOANUT K HAPYLLUEHWUIO NMULLEBbIX Lienel B
BOAHOM 3KOCUCTEME U CHUXKEHWNIO Bropa3Hoobpasms.

YpoBeHb 3arpAa3HeHns pek 1 03ép NccaesoBaTeNn N3IMEPSIOT C MOMOLLbLO
crneumanbHbIx Nprnbopos. O4HAKO MHOTAA ANS OLEHKMN COCTOSHMA BOZOEMA MPOLLE U
yfobHee NCnob30BaTb XWBble OpraHM3mbl, obuTatowme B HEM. K Taknm opraHnamam
OTHOCATCS BOAOPOC/M, Pblbbl 1 B OCOBEHHOCTU BECMNO3BOHOYHbIE XNBOTHbIE.

YpoBeHb 3arpa3HeHns/KOHLEeHTpauma kncaopoaa B soge (npw 25 °C, mr/n)

onpeaeneHns ypoBHA

3arpsAsHeHns pek

Bbicoknin/0 — 3 CpegHuin/3 -5 Hu3kuin/5 - 6

OCHOBHble NPUCyTCTBYHOLLME BUAbI

JINUMHKA MOAEHKMN MW MPECHOBOAHDI npecHoBOAHasA MOKpULLA peyHasi kpeBeTka
KoMbYaTbIN YepBb
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Becno3BOHOYHbIE YAaCTO NCMOb3YHOTCA B KauecTBe BUONHANKATOPOB, MOCKONbKY MX
OTHOCUTENBHO /Ierko cobmpaTb B BOAOEMaX U naeHTMdMLMpPOBaTb MO BUAY. B
npouecce NCCNef0BaHNs CHayala U3y4yaeTcs CBA3b MeXAY KOMUYECTBOM
3arpsA3HAOLLNX BELLECTB B BOJOEME, YPOBHEM KMCAOPOZa B BOAE U BUAAMU
obuTaroLmxX Tam 6eCcno3BOHOYHbIX. [Tocne ycTaHOBAEHMS 3TOM B3aUMOCBSA3M MOXHO
onpeaennTb YpOBEHb 3arpA3HeHNs pek U 03€p Ha OCHOBE BUAOB 3TUX
6eCcrno3BOHOYHbIX.

3arpsi3HeHne BOLOEMOB MOXET ObITb BbI3BAHO TakMMM TAXENBIMU MeTaaamu, Kak
PTYTb, MEAb 1N CBMHEL, a TakXXe HEKOTOPbIMWU CTOMKUMWN OPraHNYeCcKUMU XMMNYECKUMU
BewecTBaMu. VIHCEKTULMABI, MPUMEHSEMbIE B CEIbCKOM XO35MCTBE AN5l HOPbObI €
BpeauTeNsiMU 1 BONE3HAMM pacTeHUIA, a TakxKe repbunLnabl, YHUUTOXKarOLLME COPHAKM,
B NMPUPOAHBIX YCIOBMSAX Pa3/iarakoTcsl OUeHb MeANEHHO. DTN BELLeCTBa C AOXKAEBbIMU
BOZaMM NMOMNajatoT B PEKM, 3aTeM NEPEHOCATC B MOPA U PacrnpOCTPaHAOTCS C
OKEaHUYECKUMU TEYEHUAMM NO BCEMY MUPY.

TOKCUUHbIe BeLLLeCTBa, PpacTBOPEHHbIE B BOAE, HAaKan/MBarTCsA B OpraHn3me pbib u
APYTVX BOAHbIX XXMBOTHbIX W ONTOe BpeMs He pasnaratotcs. [locteneHHoe
HaKoMAeHME TOKCUYHBIX XMNYECKMX BELLECTB (TOKCMHOB) B XXMBbIX OpraHM3mMax
Ha3blBaeTCs 6MoakKymMynaumnen.

B pe3ynbtaTte 3TOro npouecca TOKCNMHblI CO BpEMEHEM BCE OO/blle HAaKaNINBAtOTCS B
KJIETKaX N TKaHAX XXUBbIX OPraHN3MOB.

- Anosutble 3arpasHuTenn

EmoaKKYMynﬂme W m

Bpewms { |

Buomartudumkaums < ww:{>
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Mo Mepe nepexoaa AA0BUTLIX BELLECTB MO MULLEBON LEenu C
OZHOro TPOPUUECKOTO YPOBHS Ha APYroM UX KOHLEHTpaLms
yBeANUMBaETCA. ITOT NPOLLeCC Ha3biBaeTca GuomarHupukaumein.

Taknm 06pa3oM, TOKCMHbI, MPUCYTCTBYHOLLME B MablX
KONMYeCTBaX Ha HUXKHUX TPOPUUECKMX YPOBHAX, AOCTUratoT
BbICOKMX KOHLEHTPaL I B OpraHu3mMe KPYmnHbIX XMLLHNKOB Ha
BEPXHMX YPOBHAX MULLLEBOW LienMn.

Hanpumep, 300N1aHKTOH, NMUTarOLMINCSA 3arpA3HEHHbIMU
TOKCMHaMu BOAOPOCASIMU, noesaeTcs pbibamu. Koraa TroneHn
NUTaOTCA 3TUMMK pbibamMu, HaKOMAEHHbIE B X OPraHn3Me
TOKCVHbI MepexoaAT B opraHn3m TioneHs. Ha ewé 6onee BbICOKOM
Tpoduryeckom ypoBHe benble MeaBean NMUTAOTCA THONEHAMMY,
NMO3TOMY KOHLEHTPALIMA TOKCUYHbIX BELLECTB B UX OpraHm3me
CTAHOBMTCA €LLEé Bbille. OTO MOXET NPUBOAUTL K OTPaBAEHUAM U
pa3NnyHbIM NpobaeMam co 340POBbEM Y STUX XMBOTHbIX.

CTOUHble BOAbI, ObITOBbIE OTXOAbI Y COPOCHI MPOMbILWAEHHbIX
NpeAnpuATUIA, Nonazgas B BOAOEMbI, MPEACTaBAAIOT Yrpo3y Kak
4151 BOAHbIX 3KOCUCTEM, TaK W AN 340POBbS YesioBeKa.

B cTOUHbIX BO4aX COAEPXATCA pasjiMyHbIE 6aKTepI/II/I, BUPYChb,
napasuntbl U Apyrne MMKpoopraHn3mbl. DTN NaToreH.bl MOryT
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BbI3bIBaTb Y YENOBEKA ANapero, PBOTY, MOBbILLEHWE TeMnepaTypbl 1
APYrve XenyaoUYHO-KNLEeYHble MHPEKL MU, TOKCUUHbIE XMMUYeCcKne
BeLLeCTBa HaKan/JIMBarOTCA B OpraHM3Max BOAHbIX XXMBOTHbIX U,
nepesaBascb Mo NULLLEBOW LLeny, NonajatoT K YesoBeKY, Bbi3biBast
pasNnyHble NPobaeMbl CO 340POBLEM.

Taxkénble meTannbl, nonajgas B BoAy, CO BpeMeHeEM HaKarnanBaroTCA
B AOHHbIX OTNOXKEHUNAX N XMBbIX OpraHn3mMax. 21N BellectBa
0COHEHHO OMacHbI ANA HepBHOIZ CUCTEMDI, MO4YeK N NeyvyeHun
yenoBeEKa.

Kak MmoxHO npeaoTBpaTnTb 3arpAsHeHNe BOAOéMOB CTOYHbIMK BOAaMI/I?

npumel-wne nosayyeHHbleé 3HaHuA Uncno ocobeit

. B NOMyAALMN
B He6obLIOM O3epe B Te4HeHne onpeaesieHHoro A

nepvoga HabaoAAOTCA N3MEHEHUA YNCIEHHOCTH
TPEX NONyAALNRA, CBA3aHHbIX B MULLLEBOM LEenu. Tn
N3MEeHeHWs NpesCcTaBAeHbl Ha rpaduke.

bakTepus

pacreHne

OGCYAMTe: opraHusm A
» K kakomy Tpopuueckomy ypoBHIO

OTHOCMUTCA OpraHu3sm A B nuuieBoi Lenn?
O60cCHYyWTe CBOE MHeHue.

» Kakue ¢pakropbl moryTt Bbi3BaTb
yBe/IMYeHue YUMCIeHHOCTN pacTeHUN 1
opraHnsma A B MmomeHT X?

Bpems

X
» Kak Bbl cuntaere, noyemMy yepes HeKoTopoe BpemMsa UNC/ZIEHHOCTb paC'rel-mﬁ n

opraHusma A ymeHbluaetca?
 Mouemy nonynauus 6akrepuii Npoao/KaeT yBe/IMunBaTbca?

1. Kakyto uenb n3MeHeHu B BOAHbIX 3KOCUCTEMAX BbI3bIBAET AeATENbHOCTb YesioBeKa B ObITy 1 CENbCKOM
xo3ancree? O6OCHynTe CBOE MHEHWE, NPUBEAS NPUMEPbI.

2. O6bACHWTE, ANA KaKWX Fpymnn opraHn3mMoB AeduLmnT KNCN0POoJa B BOAHOW 3KOCMCTEME MpeaCcTaBaseT
HanbonbLLYHO yrposy.

3. Moyemy No Mepe nepexosa TOKCUYHBIX BeLLEeCTB K 60s1ee BbICOKMM TPOGUUECKUM YPOBHAM MX
HaKkomnaeHne yBennunBaeTca?

4. O6'b$|CHI/ITe, KaK MCMNOJIb3yHOTCA 6I/IOI/IHAI/1KaTOpr ANA MOHUTOPWHIa 3arpAasHeHnA BO,EI,OéMOB.




8.3 3arpAa3HeHme 3KOCUCTEM CyLLU

K akocmcremam cylin OTHOCATCA Neca, CTENW, CaBaHHbI,
ropbl U Apyrne TeppuTOpUM, a TakxXe aHTPOMOreHHble
naHawadTel, ChOpMMPOBaAHHbIE B pe3yabraTte
LeATeNbHOCTM YenoBeka.

Ha npoTtsaxeHun TbicaueneTuii No4sa, MCnosib3lyemas
Kak cpesa obuTaHus, a Takxe A1 3eMAesenus,
Caf0BOACTBA N CKOTOBOACTBA, UrpaeT OYeHb BaXKHYHO
po/b B XM3HU yenoseka. Okono 98% nuwm,
notpebasemMon ArAbMU, 3aBUCUT OT MNAOAOPOANSA
MoYBbl.

OpHako C MOMEeHTa Hauasia 3eMiefenms Nroam
YHUUTOXWUAN MUANVOHBI FEKTapOB N1E€COB, Y MPUPOAHbIE
3KOCUCTEMbI MOABEPTINNCH 3HAUYUTENBHBIM U3MEHEHUAM.

« Kak, no-Bawemy, U3MeHW/10Cb COCTOAHME MOYB B HalLleM PervoHe Nno CpaBHEHUIO C NpeAbIAYLMMN
rogammn?

» Kak Bbl AymaeTe, K KAKOW Lieny N3MEHEHUI B IKOCMCTEMAaX CyLUM MOXKET NPUBECTU COKpaLlleHne 1ecoB?

 Kakyto u3 akocucrem cywum, no BawieMy MHeHUIO, Hanbonee BaXkHO 3awmwatb? Mouemy?

B 20030, erpanaus, HaseMHble 3KOCMCTEMbI MOABEPratoTCs CEPLE3HOMY 3arPsI3HEHMIO
iiibsl: HABOAHEHMS B pe3y/ibTaTe AeATeNbHOCTU YenoBeka. Boipybka necos, )
HepasnararoLMecs NIacTMKOBbIE OTXOAbI N HEKOHTPOANPYEMBbI
TYPU3M OCNabAA0T YCTOMUMBOCTb IKOCUCTEM. DT MPOLLECChI
OKa3bIBaOT MPSAMOE BMSHME KaK Ha XWUBYH NPUpoay, Tak 1 Ha
yenoseka. s COXpaHEHNs IKOCUCTEM BaXKHO OTBETCTBEHHOE
NOBeAeHNe KaxAoro YesoBeka.

CocTosiHUE 3KOCUCTEMbI cyum

s
g MpuHaanexxHocTn: nct popmata A3, MapKepbl, KNerkne CTUKepbl.
5 .
: Xoa paborbi:
'3_5 1. Knacc genvitcsa Ha Tpw rpynnbl, U KaXA0W rpynne npeanaraetca O4HO U3 CNeayroLwmx onmcaHnin
=i TeppuTOpuUM:
1-a TeppuTOpUA BbipybneHo 6onee 50% necos.
2-1 TepputopuAa |_|aCT6VILLI,HbIe yrogba nogsepramcb upesmepHoﬁ IKCryaTaumnn.
3-a TepputopuAa Bblna WMpPOKO pacnpocTpaHeHa He3akoHHasA Bblpybka seca.
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2. Kaxxgas rpynna BHUMaTENbHO YMTaeT U aHann3npyeT NpeAcTaBAeHHbIA MaTepuan.

3. [pynnam npeanaratotcs cnefyroLime BONpochl:

* Mo Kak1UM NpUYMHaM MOr/1a BO3HUKHYTb ONUCaHHas CMTyaLms Ha JaHHON TeppuTopun?

« Kakue akonornyeckme npobiembl BO3HMKHYT B 3TOM palrioHe?

» Kak npeacraBneHHas cMTyaumns noBanseTt Ha bnopasHoobpasne?

 Kakne mMepbl HEOHXOANMO MPUHATL?

4. Tpynnbl rOTOBAT NOCTEPbI MO OnpeAenéHHbIM pasgenam (onncaHne npobaembl, NOCAEACTBUA U NYTH
peLleHns) 1 NpeacTaBAAIOT UX.

O6cyauTe:

1. Ha kako¥ TeppuTOpMM BO34EUCTBME Ha IKOCUCTEMY MaKCUMa/IbHO?
2. B kakom cnyuae posb uesioBeka Hanbosee 3HaunTeNIbHaA?

3. Kakue mepbl ABAAIOTCA 06WMMM ANA BCEX CUTyaLUii?

Bbipybka necos

B pe3ynbrate pocta NoTpebHOCTM NtoAel B 3eMe U MPUPOAHbIX pecypcax naoLlain Necos
CcTpeMuTenbHO cokpaltarotcs. OCHOBHBIMU MPUYMHAMK BbIPYOKMN N€COB ABNAOTCS OCBOEHWE HOBbIX
Ce/IbCKOXO35IMCTBEHHbIX 3€MeJlb, PaclUMpeHmne NacTbuLl, rpafocTPOUTENBCTBO U CTPOUTENLCTBO
NPOMbILLNEHHBIX OOBEKTOB.

Kpome TOro, o6bi4a NoaesHbIX MCKOMAEMbIX, Takux Kak HedTb, Yrosib U MeTaaimyeckme pyabl, a
Tak>Xe NCNo/ib30BaHWe ApeBECUHbI 411 TONANBA, MPOU3BOACTBA Mebenn, CTPoUTENbHbIX MaTepuanoB
1 Bymarmn Tak>xe NpUBOAAT K YHNUTOXEHUHO JIeCOB.

Mockonbky neca ABAAKOTCA BaXXHOW YaCTbiO 3KOCUCTEM CYLLK, UX BblpybKa NPMBOANT KO MHOTUM
HeraTMBHbIM NOCNeACTBUAM. KOpHM pacTeHnn yKpenasatoT NoYBy 1 0cnabnstoT BO3gencTeme
AoxAaeBbix Boa. Korga neca yHNUTOXAKOTCA, yCUAMBAKOTCA 3p03Us U AerpagaLmsa noys.

MNouBa CTAaHOBUTCS PbIXJION N NEFKO CMbIBAETCA JOXAEBOW BOZOW. B pe3ynbTate B BO3ayXe 3KOCUCTEM
CyLUM YBENMYMBAETCA KOANYECTBO MblAV, YCUANBAETCA 3arpsA3HEHNE BO3AyXa, CHUXKAETCA Ni1oj0poame
MOYBbI N YCUIMBAETCA MPOLLECC OMYCTbIHMBAHWSA.

HeratuBHble nocneacreuA Bblpy6KI/I lecoB
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PacTeHna cnocobCTBYHOT BMUTLIBAHWUIO AOXAEBON BOAbLI B MOYBY W PeryanpyroT
KpyrosopoT Bogbl. [loxzaeBas BOAA yAePXXMBAETCA N NOMNOLLAETCA KOPHAMU JepeBbeB.
Mpun yHNUTOXKEHMM NECHOTO MOKPOBA JOXAEeBas BOAA HaNnpAMYr nonagaeT Ha
MOBEPXHOCTb MOYBbI N CMbIBaeT eé BepXHU C10W. Pa3MbiTad noyBa HakananBaeTca B
pycnax pek, n3-3a Yero TeyeHne pek 3ameanaeTcs, ypoBeHb BOAbl ObICTPO NOBbILLAETCA
N NPOUNCXOAAT HABOAHEHMUA.

Bbipybka necos Takxxe BAUAET Ha KPYroBOPOT BOAbI. [1pn OTCYTCTBMM APEBECHOTO
MOKPOBa COJIHEYHbIE IyYn HanpsAMYyo NonaAaroT Ha MoYBy, Boga ObICTPO ncnapsetcs, a
MoYBa BbICbIXaeT, YNNOTHAETCA U pacTpeckmaeTcs. Co BpemeHeM obLmnpHble
TeppUTOPUM NPEBPALLLAOTCSA B CTEMW W MYCTbIHW, BO3pacTaeT YNCA0 NOrnbLumx
PaCTeHUI N XMBOTHbIX, YIy6a4eTca 3p03MaA MOUBbI M MPOUCXOAUT 3acoNeHme.

B pe3synbrate BbIpyOKMN N1€COB 1 MCUE3HOBEHWA APYTUX PacTeHNn cpeda obutaHna ans
>XVMBOTHbIX CTAHOBUTCA HEMPUrOAHOW. MHOrMe BUAbI, He HaxoAs MULLIK, MUTPUPYHOT NN
nornbatoT, YTO NPUBOAMNT K HAPYLUEHMIO MULLEBbIX Lenei. 3T NpoLLeccbl NPUBOAAT K
COKpaLLeHNIo 1 yTpaTe 61Monornyeckoro pasHoobpasums.

Neca, nornowwan yrnekucablin ras n3 atmocoepe,
BbIMNOJIHAIOT POJIb YrNepoHoro pesepsyapa. OgHako
Npwv BbIpybKe NAKN CKUraHWUM NecoB B aTMocdepy
BbigenseTca 6onbwe CO,. B pesynbrate nosbiLlaeTcA
TemrepaTypa, yMeHbLLAeTCA KONNYECTBO OCaZKOB U
yBENNUMBAOTCA NOTEPU BOAbI.

OTO MPUBOAMUT K U3MEHEHWIO KIMMATa, YCUIEHNIO
rnob6asbHOro NOTEMNEHMA N CHUXKEHNIO YCTONUYNBOCTM
3KOCKCTEM CyLLW.

Kakne coumaibHO-3KOHOMMNYeCcKne nocaeacTema ana mop,eﬁ nMmeet Bblpy6Ka necos?

Bananune HEpa3nararowmnxca nnactTnkoBbliX MaTepnaioB
Ha 3KOCNCTEMDbI

B nocnesHue gecatunetmsa naacTMKoBble MaTepuasl
LIMPOKO NUCMONb3YHOTCA A8 MPOU3BOACTBA PA3NNUHbIX
n3penvii. MHorme 13 sTx NPOAYKTOB He pa3aaratorcs
61oNornMYeckn, To eCTb He NOABEPratoTCs Pa3NOXEHUHO
NoZ AeNCTBMEM TakMX OPraHU3MOB-PeAYLIEHTOB, Kak
rpubbl 1 bakTepun. VIx paznoxeHne MOXeT 3aHUMaTb
AEeCATKY, @ NHOTAA N COTHU NeT.

MnacTnkoBble OTXOAbl MPEACTaBAAT ONAaCHOCTb KakK AN
Ha3eMHbIX, TakK 1 A8 BOAHbIX 3KOCUCTEM.
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Hakananeaacb B MOYBE, OHN YMEHbLUAKOT €€ BO34yXO-
1N BOAOMNPOHNLLAEMOCTb, OFPaHNYNBAIOT pa3BuUTUE U
dYHKLNOHMpPOBAHME KOPHEBOW CUCTEMbI PACTEHWN.
Kpome Toro, OHM M3MEHAIT XMMUYECKMI COCTaB
NMOYBbI M HEraTUBHO B/IUAKOT Ha KayecTBO
CeNbCKOXO3ANCTBEHHOW MPOAYKLMW.

MNnacTukoBble OTXOAbI, MonajatoLwe B BOAOEMBI,
NPeACTaBAAOT CEPbE3HYIO YrPOo3y AN BOAHbIX
>KMBOTHbIX. PbIObl, NTULbI U MOPCKME MAEKONUTaroLLne
NPUHMMas 1X 3a NULLY, OTPaBAAOTCA U Normbator.

MNpw pasnoxeHnn naacTvka B BOAY BblAENAOTCA BpeHble XMMMYeCcKne BeLwecTBa, KoTopble nonasatot
B MULLEBYIO LieNb W BbI3bIBAKOT Pa3inyHble Npobaembl A8 340pOBbA YenoBeka.

HeraTvBHOe BO34€elMCTBMNE Typr3Ma Ha 3KOCUCTEMBI
Jlroan noceLlatoT NPUPOAY C LEeNbio OTAbIXa, IeYeHMsA 1 NyTewwecTBUA. XOTA TypU3M ABASETCA OLHOW
13 BaXKHbIX OTpacnen A SKOHOMUYECKOTO Pa3BUTUS, HEKOHTPOIMPYEMbIA U HEOPraHU30BaHHbIN
TypUV3M OKa3blBaeT CEPbE3HOE HEraTMBHOE BAUSAHME Ha 3KOCUCTEMbI CYLLW.

B pe3ynbrate TypuCTMUYECKOM AeATENIbHOCTU BblbpacbiBaeMble B OKPYXKatOLLYyO Cpesy NaacTUKOBbIe,
ByMaxkHble 1 Apyrne OTXOAbl YXYALLAtT COCTaB NoYBbl. Hepa3naratolwmecs OTXo4bl AANTENBHOE BpeMS
COXPaHAKOTCA B MOYBE, NOBbILLAA YPOBEHb 3arpA3HEHNA OKPYXKatoLEeln cpeabl U NpeacTaBasns
CepbE&3HyHo Yrpo3y A/ XMNBbIX OPraHN3MOB
3KOCUCTEMBI.

Mo>kapbl, BO3HMKatOLLME 1N3-3a 6e30TBETCTBEHHOIO
noBeAeHMsA TYPUCTOB, Tak>Ke HaHOCAT 60/IbLLOK Bpes,
npupoze.

PaclumpeHme TypncTmyeckomn MHPPacTpykTypbl —
CTPOUTENBCTBO AOPOT, 34aHNN N APYrMX O6bEKTOB —
pa3pyLUaeT BEPXHWUA CIOM MOYBbI U MPUBOAMUT K
COKpaLLLeHNHO PacTUTEeIbHOrO MOKPOBa.

BosbLloe KoNmMyecTBo Ntosen B MecTax MMKHUKOB U
KeMMWHra NPUBOAMUT K YNJIOTHEHWUIO MOYBbI U
NCYE3HOBEHMIO UYyBCTBUTE/IbHbBIX BUAOB PACTEHWNI, YTO
YCUANBAET 3PO3MH0 U CHUXKAET NIOAOPOANE MOYBBI.
OaHOBpPEMEHHO BO3pacTaHWe YPOBHs WyMa 1 6osbLuoe
KOJINYECTBO TPAHCMOPTHbIX CPeACTB HapyLUakoT
€CTECTBEHHbIN PUTM XXWN3HW XXMBOTHbIX, 3aCTaBAsASA UX
MEHATb MecTa obuTaHms.

Bbipybka f1ecoB npu CTPOUTENLCTBE TYPUCTUUYECKMX
06BEKTOB, a Tak>Ke BbICOKMI Pacxos BOAbl MPUBOAAT K
COKpALLEHMNIO BOAHbIX PECYPCOB, YTO OCOOEHHO
yrpo>kaeT pacTeHMAM U XXNUBOTHbBIM B 3aCyLUNNBbIX
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pervoHax. 3T N3MeHeHUsA NPUBOAAT K CHUXKEHWHO
H6rnopazHoobpa3ns 1 HapyLLEHNO PaBHOBECUA IKOCUCTEM.
Mo3ToMy Hapsaay C pa3BUTMEM 3KOTYpPU3Ma HEOHBXOANMO
cobaroaaTb NPUPOA0OXPaHHbIE HOPMbI 1 obecrneunBaTtb
YCTOMUMBOE ynpaBaeHMe NPUPOAHbIMU TEPPUTOPUAMM C LLE/TbHO
COXPaHEHMs IKOCUCTEM.

MpumeHnTe NonyueHHble 3SHAHUA

Ha pucyHke npeacTaBaeHa AMHaMMKa N3MEHEHWSA NIECHBIX Y OFTONEHHbIX TEPPUTOPUI OAHOTO U3 OCTPOBOB B
1992 n 2023 roaax.

- JlecHble |:| OronéHHble

Tepputopumn TeppuTopumn

2023

O6cyaure:
» Kak Bbl cunTaeTte, Kakme U3MEeHEeHMUS NPOU3OLUIIA B JIECHOM NOKPOBe OCTPOBA 3a 3TU roabl?
» Kakue aBe BO3MOXHbl€ NPUYUHbI MOITU Bbi3BaTb 3TU U3MEHEHUA?

MpoBepbTe NonyueHHble 3SHAHUA

1. Kak 6bl Bbl 06BACHWV BAVAHWE BbIPYOKM 1€COB Ha YCUNEHWNE 3PO3MMN MOYBbI B SKOCUCTEMAX CyLLN?

2. Kakve cBOWCTBa 3KOCUCTEMbI M3MEHSHOTCS, €C/IV HepasnaratoLimecs NaacTMKOBble OTXOAbl OCTAOTCS B
nouBe B TeUeHWE ANNTENbHOrO BpemeHn? [puBeanTe Tpu npumMepa.

3. MNoyeMy B paloHax C pa3BUTbIM TYPU3MOM HapyLLIAeTCs eCTECTBEHHbIN PUTM XXU3HM XUBOTHbIX? Kak 310
N3MEHEHWE MOXET NOBANATb Ha MULLEBYHO Lienb?

4. Bblbepute 30HY OTAbIXa WMAW Typuama BOHAM3M Balero pervoHa Ana HabawogeHus. Kakve Buabl
AEeATeNbHOCTI, CMOCOBHbIE HEraTUBHO MOBAMATL Ha SKOCUCTEMY, TaM HabatogatoTca? Kakne Mepbl MOXHO
NPWHATb ANA NPeAOTBPALLEHNSA STUX BO3AENCTBUN?




Hayka, TeXHO0rna, XX13Hb

ANA CHXKEHWA 3arpa3HEHMA OKPY>KatoLWen cpesbl MPUMEHSAIOTCS 3Koaornyeckmne (“3enéHble”) TexHonornm,
OCHOBaHHble Ha AOCTUXeHMAX Bronornn. OCHOBY 3TUX TEXHOIOTNI COCTaBASET 3KONOrMYeckas bMOTEXHONOTUS.
MNprMepoM ABAAETCA OUMCTKA OTXOAOB W CTOYHBIX BOA C MOMOLLbIHO MUKPOOPraHM3MOB Pa3/ioXXeHWs.

XoTs opraHnyeckune BeLLecTBa B CTOUYHbIX BOAaX MOTYT pasfaratbCa 6akTepusamMmn B MPUPOAHbIX YCNOBUAX, STOT
NPOoLEeCC 3aHNMaeT MHOTO BPEMEHW, MO3TOMY CTOYHbIE BOAbI MO3TanHO 06pabaTbiBatOTCA M OUMLLAIOTCA Ha
cneumanbHbIX OUUCTHBIX COOPYXKEHUSAX.

1) NepBunyHaa GunbTpaLma — ObITOBbIE CTOYHbIE BOABI, MOCTyMNatoLLIMe Ha OUNCTHOE COOPYXKEHWe,
nponyckaroTcs Yepes GuabTp. Ha 3TOM 3Tane 13 BoAbl YAaNAKTCA KaMHW, TKaHb 1 Apyrve KpyrnHble Matepuansl.

2) MepBUYHOE OTCTaMBaHWe — NPOPUILTPOBAHHAA BOAA NOCTYNAET B MEPBUYHBIN OTCTOMHUK. [MOCKONbKY
CKOPOCTb MOTOKa BOAbI CHUXKAETCS, TBEPAblE YacTULbl OCeAatOT Ha AHO, 06pa3ys “NepBUYHbIN UA". DTOT WA
HanpaB/iAeTca B yCTaHOBKY aHa3pobHOro pasnoxeHus. bosee Nnpo3payHas XXMAKOCTb U3 BEPXHEro C10s
pe3epByapa NocTynaeT B a3paLvOHHbIV pe3epByap.

3) Buonornyeckas ounctka — (a) B aapaLMOHHOM pe3epByape BoAa CMeLUMBAETCA C a3POOHbIMU
MUKpoopraHnaMamu. My3bIpbkn CKaToOro Bo3ayxa MOAAKTCA B XMAKOCTb Yepes TPybObl, pacnoNOXeHHble Ha
AHe pe3epByapa, N HaCbILWAOT eé KNCAOPOAOM. bakTepun pasnaratoT opraHnyeckme 3arpasHuTeny,
cosepkalumecs B BOAE;

(b) sanee cmecb NocTynaeT B KOHEYHbIM OTCTOMHUK. MUKPOOpPraHn3mbl 0ceaatoT Ha A4HO, obpasys mua. Yactb
nna BO3BpaLLaeTcs obpaTHO B a3paLlMOHHbIV pe3epByap, a Apyras YacTb HanpaBAAeTCca B yCTaHOBKY
aHa3pOBHOro pasnoXeHus.

OTHOCUTENBHO ouunLieHHaa CToOYHada BOJa, HakKanJnmBaroWwanaca B BEPXHEM C/10€, OTBOAUTCA B 6avxkanime pekn,
oBparn n o3épa mbo HanpaBadaeTca Ha JOMOJIHUTENIbHYHO OYUCTKY C UCNOJIb3OBaHMEM [PYTNX TEXHONIOTUM C

nocieiyrounM noBTOPHbIM
1 PewéTuatbin

MCMO/Ib30BaHMEM.
N dunbTp
C \ o
4) AHa3pobHoe pasnoxeHne — B;::”a“ ‘o 0
B 6eCKMCNOPOAHbIX . 3
. A3pOTeHK KoHeuHbI oTCTOVHMK

pe3epByapax aHa3pobHble
H6akTepun pasnaratot
OopraHuyeckme BeLLEeCTBa,
cozepxkalumecs B une, obpasys -
61oras, COCTOALMI B OCHOBHOM 2:;22:::?”*
N3 MeTaHa. ITOT NCTOYHUK

3HEprum NCNonb3yeTcs Ans

obecneyeHmns notpebHocTen

npeanpusatma. OcTaBLueecs

TBEPAOE BELLECTBO MOXET

MCNonb30BaThCA Kak yaobpeHue

NAn BbITb YTUAN3MPOBAHO MYTEM

COKUraHumsa. 4  YctaHoBka
aHa3pOHHOro pasioxKeHUs

—i

CToyHas
BOAA

91



SaK/siloueHme

OKPY>XAKOLWWAA CPEAA U AEATE/IBHOCTb YEJ/IOBEKA

3arpsA3HeHue atmocdepbl 3arpsA3HeHve BO4OEMOB 3arpsa3HeHme 3KOCUCTEM CyLLIn
+ CKMraHme nckonaemMoro TomnanBa * MNpombliwneHHble 1 6bITOBbIe OTXOABI | * Beipybka necos
* [POMBILWNEHHOCTb U TpaHCNopT * Ce/IbCKOXO3AMCTBEHHbIE YA0bpeHs « MnacTnkoBble OTXOAbI
* KncnotHble goxamn * XuMunyeckne CTokm * HekoHTpoanpyembiii Typr3m
* MapHuKoBbIe rasbl o Taxénble meTannbl  YUpesmepHoe 1Cnob3oBaHWeE NoYBbI

PE3Y/IbTATbI

* HapyLiaetcs paBHOBecHe 3KOCMCTEMDbI

* MpOVCXOANT COKpALLEHNE BOAHBIX PECYPCOB M BO3HUKAET AePULIAT NMULLN
* [pounCXoAAT U3MEHEHWE KAMMaTa W rMobasbHoe NoTenieHne
 CHuxKaeTcs 6ropasHoobpasme

* YXyALIatoTCs 3/,0POBbe YEI0OBEKA U KAUYECTBO XXN3HU

MEPbI MO 3AWLNTE U NYTU PELLEHUA

¢ /icnonb3oBaHMe BO30OHOBASEMbIX NCTOYHUKOB SHEPTUN (CONTHEYHOW, BETPA)
* 3almTa BOAbI M MOYBbI OT 3arpA3HEHMA

 BocctaHOBNEHME N1€COB N YCTOMUMBOE YrpaBAeHME

* Pa3BuTne 3kOTYypU3Ma

» CokpalLeHune NaacTMKOBbIX OTXOA0B

» OTBETCTBEHHOE OTHOLLEHME K MPUpose




O6o061warome 3aaaHMNA

1. KucnotHble A0XXAWN ABNAIOTCA CepbE3HOM IKOJ/I0rMyeckon npobsemoin B HEKOTOPbDIX

pernoHax mupa. B Kanage, Hopserun u LLotnaHanm o3épa nmeroT NoBbILLEHHYIO KUC/IOTHOCTb
B pe3y/ibTaTe BO34eMACTBUA KNCNIOTHBIX goxkaen. Ha pucyHke HMKe noka3aHa ogHa U3 NpUYMH
o6pa3oBaHUsA KUC/IOTHbIX AOXKAEN.
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a) YkaxuTe eLwé ofHy NpUUnHY 06pa3oBaHNA KUCAOTHBIX AOXAEW, KPOME NMOKa3aHHOW Ha PUCYHKe.

b) O6bsAcCHUTE ABa TMNA BO3AENCTBUSA KUCNOTHbIX OXAEN Ha eCHble SKOCUCTEMDBI.

¢) OnuwuTe aBa PasnnYHbIX crniocoba npeaoTepalleHna 3arpasHeHnAa, KOTopble MOMOratoT YMEHbLUUTb KNC/IOTHbIE A0XAW.

2. MpounTtanTe NpeanoXXeHMA U oTMeTbTe uX Kak "B" (BepHo) nam "H" (HeBepHO).

.) Mnactuk pasnaraercsa 3a HECKO/IbKO AHEN.
. ) Mukponaactk MOXeT U3MEHATb XUMUUECKUIA COCTaB MOYBbI.

.) MnactnkoBble OTXOAbl MOMOTatoOT MUTAaHUIO Yepenax.

.) B mnactmkoBbIX CeTAX 1 BEPEBKAX MOTYT 3aMyThlBaTbCA XXMBOTHbIE, UTO MPUBOAUT K UX TMBeN.
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0 ) [MnacTmk He okasbiBaeT HMKAKOro BO3AEI7ICTBVIFI Ha 3KOCUCTEMDbI CyLLN.




3. O6bAcHUTe BAMAHME MacluTabHOW BbipybKkM necoB Ha ciegylowme napamMmeTpbl
OKpY>KatoLen cpeabl:

UYNC/IEHHOCTb BUAOB

Nou4BbI

peku

atmocdepa

4. Ha rpacdmke nokasaHbl KOHLEHTpauu
yrnekKmncsoro rasa u MmetTaHa B aTMOc¢epe g 380
(9]
3a nocaegHmne 1000 ner. <
) 360
S ~
. & E
a) O6BACHWTE N3MEHEeHWA KOHLLeHTpaLIWI ° & L
©
YINIEKMCNOTO ras3a v MeTaHa, OCHOBbIBasChb 2 2
o
Ha AaHHbIX rpaduka. = E 320
=
g3
@ 2 300
~ g
x
S8 280
S a
2
3 260
b) Kak Bbl cuntaerte, B YeM MNPUUMHBI STUX =
9 - = ©]
n3meHeHnn? O6OCHyITE CBOE MHEHWe. X
1000 1200 1400 1600 1800 2000
2,00
[
L
@ —_
SE 11
¢) Ha ocHoBe rpaduka o6bAcHUTE, Kak % o
YINIEKUCABIN ra3 U MeTaH BANAIOT Ha @ § 1,50
v I =
NapHUKOBbIV 3P PeKT. g3
25 125
T 2
8 & 100
e o
3
Yo
IS 075
<

1000 1200 1400 1600 1800 2000




AHOManuaA — COCTosIHME, OTKNOHAKOLWEeecA OT HOPMbI

N XapakKtepunsyrowuieeca HEeOObIYHbIMU npoABAEHNAMMWN.

AHTUOBMOTUK — BELLLECTBO, NOZABASAIOLLEE POCT U

Pa3MHOXEeHWe BakTepuin Uan Bbi3blBatoLLEE UX TMOEND.

Ay'rocoma — XPpOMOCOMa, He onpeaenaroLlan non
OpraHmsmMa 1 Hecyllad reHbol, OTBe4Yarolme 3a
NPW3HaKWM TeNa.

Ba3uaunn — cTpykTypa WAANOYHbIX TPUHOB, B KOTOPOWN

obpa3syroTcs cnopel.

BuBaneHT — CTpyKTypa, 06pa3oBaHHas napown

FTOMOJIOTNYHbBIX XPOMOCOM B CTagunn npod)aabl | menos3a.

Buoakkymynauma — HakornaeHne TOKCUUHbIX
Bewects (pTyTh, 44T, TAXENbIe MeTannbl 1 4p.) B
TKaHAX XXMBOTrO OpraHn3mMa C Te4eHnem BpeMeHMU.

BuomarHudgukaumsa — npouecc yseanyeHuns
KOHL,EHTPaL MM TOKCUYHbIX BELLECTB MO Lenw
nNUTaHWA Npu nepexoge kK 60s1ee BbICOKUM
TPOPUUECKMM YPOBHSAM.

BoHcal — cnocob BbipalmMBaHNsa B HEOONbLLNX
ropLikax gekopaTmBHou GopMbl AepeBbEB C
MOMOLLbIO CneLmanbHOW 0bpeskun 1 yxoaa.

Bpo>keHue — NpoLLecc HeMOAHOrO pacLLenaeHus
[FOKO3bl B 6ECKMCIOPOAHBIX YCIOBUSAX C
obpasoBaHneM HebobLwOro konmyectsa ATO.

Fannomg — o3HayaeT «0ANHapHbIA Habop». ITO
KNeTka ¢ OAHVM HabopoM XPOMOCOM.

FeH — yyactok JHK, pacnonoxeHHbI B XpOMOCOMaXx
n obecneumBarownin popmmpoBaHme
onpeaenéHHoro Npu3Haka v ero HacaeACcTBeHHYH
nepeaauy.

Fnukonus — 3tan pacLuenneHus roKosbl,
NPOVCXOAALLNIA B LIUTOMNA3ME KNETKUN U
CONpPOBOXAAOLWMICA 0bpa3oBaHMEM HEOOBLLOTO
Konnuectsa ATO.

fomonormuHble XPOMOCOMbI — Napbl XPOMOCOM,
MMeroLLMe O4MHAKOBBIA pa3mep, GopMy U
nocneaoBaTebHOCTb FeHOB.

MpaHa — cTpykTypa xnoponiacta, GopmupyroLLasncs
B pe3y/ibTate yNnopsA0UYEeHHOTO HaloXeH S
TUNAKOWUAOB ApYr Ha Apyra.

Aerpagauma (o1 nat. degradatio — “cHu>xeHwme",
"ocnabneHve”) — 310 yxyjLueHne KavyecTBa NouYBbl,
BOZbI AN NPUPOAHOW Cpeabl.

Avnnowmg, (rpeu. diploos — “aBonHoON” + eidos —
“BnA") — KNeTKa, MMeroLLas NapHbIn Habop
FOMOJIOTMYHbIX XPOMOCOM.

MHTennekT — cnocobHOCTb MOHMMATb,
aHanM3MpoBaTh 1 3aNOMMHaTb MHbOPMaLMIO,
pelaTb Npobaembl N NPUMEHSATb 3HaHWA B HOBbIX
CUTyaLmsX.

Nutepdaza — camas gamntenbHas cTagus
KNETOUYHOrOo LMK, NpesCcTaBastowas cobon
NPOLECC NOArOTOBKW KNETKMN K AENEHWIO.

KaHueporeHHble BelecTBa — Pa3/nNyHble
XUMUYECKNE COEANHEHWS, KOTOPbIE MpU
BO34ENCTBUM Ha OPraH13M BbI3bIBAOT pPak v Apyrue
OnyXxoAu.

KapuoTtun — xapaktepuctvka noaHoro Habopa
XPOMOCOM B iApax COMaTUYECKNX KNETOK
OpraHun3Ma, BKJK0Yas Nx KOJIMYeCTBO U CTPOEHMeE.
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JInwanHuk — opraHn3m, NpeacTaBAsOWMIA cCOHON
CMMBUMO3 KNeTOoK Bogopocael 1 rndos rpuba.

Knetka BOoAOpOCAnN

Mo rpnba

MackupoBka — npucnocobseHve, Npu KOTOPOM
opraHu3Mm baarogaps okpacke, popme nau
NnoBeAEeHNIO, COOTBETCTBYHOLLIMM OKpPY>KatoLLen
CpeAe, CKpblBaeTca OT BparoB UAn nerye
npmbanxaeTca K Aobblve.

Me3odunbHasa kneTka — KieTka, pacnoNoXeHHas
BO BHYTPEHHEeM caoe nncTa u 6oratas
XJ0ponaactamu.

HacnepcTtBeHHOCTb — CTOCOBHOCTb XKMBbIX
OpraHvM3MOB MepejaBaTb CBOW CBOMCTBA U
NPWU3HaKN 13 MNOKOJIEHWS B MOKOIEHNE.

MurmeHT — BelLeCTBO, MOMOLLAKOLLLEE BOJIHbI CBETa

onpep,enéHHoFl A4JIMHBI 1 BbINMOJHAKOLWLEE pa3nnyHble

6uonornyeckne GyHKLUN.

MupoBuHorpagHasa KucnoTa — TPExyrneposHoe
opraHun4yeckoe coeanHeHne, obpasyroleecs B
pe3ynbTarte rnKoM3a U UCMob3yeMoe Ha
CcnefyroLmx aTanax KNeTouyHoro AbixaHums.

MnaHKTOH — OYeHb MesIKne OpraHn3mbl,
obuTatoLine B BOZe BO B3BELLEHHOM COCTOSIHUM U
nepemMeLLaroLLmecs ¢ Te4eHEM.

PeaykuunoHHoe geneHue (nat. reducere —
“BO3BpaLath”, "npnBoaMTh 06paTHO") — NpoLecc
YMEHbLLEHNA YMcaa XpOMOCOM BABOE.

96

Pennunkauma — npouecc yasoeHua moaekynbl AHK
nepej geneHnemM KneTky nyTém cosjaHus eé
MOJIHOWM KOMUW.

CnopaHrui — ocobas CTpyKTypa Uau KneTka, B
KOTOpOW GOPMUPYHOTCA U 3alULLEHBI CMOPbI.

CnoporeHes — npouecc obpa3oBaHus cnop y
pacTeHul, rpnboB N HEKOTOPBIX MPOCTENLLMX.

doTtokarTanmsarop — BeLLeCTBO, KOTOPOe Noj
BO3/€MCTBMEM CBETOBOW 3HEPrum yckopset
XUMMNYECKMe peakLmm 1 Npu 3TOM camo He
pacxogyeTcs.

Xnopodunn a — 0OCHOBHOM NMUTMEHT CUHE-3€NEHOTO
LiBETa, MOMOLWAOLLNIA CBETOBYHO IHEPT IO B
npouecce GoTOCMHTE3A.

Xnopodwunn b — BcnomoratenbHbii NMUTMeHT
XKeNToBaTO-3eNEHOrO LiBeTa, MOMOLAOLLNI
CBETOBYHO 3HEPruto B npoLiecce GpoTOCUHTE3a.

Xpomartmaa — kaxzas 13 4Byx NPOA0JbHbIX HUTEMN,
COCTaB/IAOLLUX XPOMOCOMY.

XpomaTuH — HUTEBUAHAA KOMMAEKCHaA CTPYKTYpa,
cocrosawas n3 JHK n 6enkos, pacnonoxeHHas
BHYTPU A4pa KNEeTKMN.

LleHTpomepa — y4acToK, K KOTOpOMy
NPUKPENASIOTCA HATWU BEPETEHA AeNEHMA BO BPeEMS
AENEHUA KNETKU.

LinTokmnHes — 3aBepLuatoLLas CTagnsa AeNeHns
KNEeTKM, B KOTOPOW NPOUCXOAUT pa3jeneHme
LUMTOMAa3Mbl Ha ABE YacTu.

3BTpOodMKaLMA — NPOLLECC YPE3MEPHOTO
pa3pacTaHus BogOpOCaeln B BOAOEMaX (03€pax,
pekax, Mopsx) B pe3y/ibTate NocTynaeHns 60abLLoro
KO/MIMYEeCTBa NuTaTeIbHbIX BELLLECTB, TakMxX KaK a3o0T U

dochop.
SkcTpakuma (0T nat. extractio — "nsBnevenHne”,
“BblaeneHne") — 370 NpoLecc OTAeNEHNS AU

n3BJEYEHNS Kakoro-nmbo BelwecTBa, 3/1IeMeHTa NN
4acTh N3 uenoro.



