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AZBRBAYCAN RESPUB_LiKASININ
DOVLOT HiMNi

Musigqisi Uzeyir Hacibaylinin,
s6zleri B©hmad Cavadindir.

Azarbaycan! Azarbaycan!

Ey gahreman évladin sanli Vatani!
Sandaen 6tri can vermaya cumle haziriz!
Sandan 6trii gan tékmaya ciimle qadiriz!
Ugrengli bayraginla masud yasal
Minlarle can qurban oldu!

Sinan harba meydan oldu!

Huqugundan kegan asgar

Hara bir gahreman oldu!

San olasan gulustan,
Sena har an can qurban!
Sana min bir mahabbat
Sinamda tutmus makan!

Namusunu hifz etmays,
Bayragini yukssltmaya
Cumls ganclar mustaqdir!
Sanli Vaten! Sanl Vatan!
Azarbaycan! Azerbaycan!
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n OCHOBHbIE CBOWCTBA XUBbIX OPTAHU3MOB

XKuBas u HexvBas npupoja HaxoasTCs
B TECHOW CBA3W APYr C ApYrom, CUUTATb OGBLEKT KMBLIM?
MOSTOMY HECKOMBKO TPYAHO BLIAEMUT & _ ouemy pacTeHus Ha3bIBalOT
CBOWCTBA, NPUCYLLIE UCKIIOHUTENBHO A iheS

XVBbIM OpraHu3mam.

— Mo kakoMy NpU3HaKy NPUHATO
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PaccmotpuTe rpaduk, 40 -
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YyeHve pa3mepos 204 6 X102 1416 1820 2224 2625 30 32 M 38 X042
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BbibGepuTe yTBEpXAEHUE, KOTOPOE BEPHO OTpaxaeT nepuof ¢ 14-ro no 22-# aeHb
pPasBUTUA JIMYVHKM HACEKOMOTO:
A. B Havyane nepuoaa pasmepbl NIMYMHKN PE3KO yBENWYMBAIOTCS, @ 3aTeM yBENu4eHne
NPOUCXOAUT NOCTENEHHO;
B. B TeyeHue Bcero nepuoaa pocT yBenmiuBaeTcsi NOCTErneHHo;
C.Pa3smepbl He U3MEHsIITCS;
D.B Havane nepuofa pa3Mmepsbl IMHUHKM Pe3KO YBENUYUBAIOTCS, a 3aTeM pocT
npuocTaHaenmBaeTcs

OcHOBHBIE CBOMCTBA JKUBBIX CYILIECTB:

1. Ocobennocmu xumuueckozo cocmaga. B )XUBBIX OpraHu3Max M TeJlax HEXH-
BOM TIPHPOJIBI COAEPHKATCH OJTHH U TE K€ XMMHYCCKUE TeMEHTE. OCHOBHBIMH J1e-
MEHTaMH, BXOSIIMMH B COCTAB BEIECTB B )KMBBIX OPraHM3MaXx, SBISIOTCS KUCIIO-
POJ, YIIIEpOJ, a30T H BOJOPO/I.

2. Obmen sewjecme u npesepawienue snepzuu. OCHOBy 00MEHa BEIECTB KHUBBIX
OpPraHu3MOB COCTABIISIOT TaKHE MPOIECCHI, KaK MUTaHUE, ra3000MeH U BhIJIETICHHUE.
Bo Bpems oOMeHa BenecTB B OpraHM3ME IPOUCXOJSAT IPOLECCHI CHHTE3a Opra-
HHYECKUX BEIECTB — ACCUMUNAYUA U PACTIa[a OPTaHMYECKUX BEIIECTB — OUCCUMU-
aayusn. OnpesieNeHHas YacTh SHEPTUH, BBIJACIHUBIIASACS B NIPOLIECCE AUCCUMHIALINY,
pacxoiyeTcs B MPOLECCe aCCUMHIIISIIHUN.

NEDD

Mpeanonoxum, 4TO ABaguUaTh KOnopaackux Xykos B TeveHne 30 cyTok obbepator
4000 cm? nucTbeB. 3a Nepuos CBOEro pasBuUTUS NIMYUHKA CbeaaeT npubnuanTensHo
50 cm? nuctbes kaptodens. MoacumtanTe, Kakylo nnowaas IUCTbeB Kaptodens
cbeaat 1000 konopagckux XykoB. CKOMbKO SIMYMHOK KOMOPaACKOro Xyka CMOryT
YHUMTOXMWT b TAKYH0 Xe NNoLwaab NUCTbLeB?




— Kakue cBoWcTBa, npucyLme XuBbIM CyllecTBaM, BO3MOXHO HabnioaaTts B
HEeXWBOW npupope?

3. Pazmnosicenue. HeipepbIBHOCT JKHM3HU Ha 3€MIIE SBIACTCS PE3yILTaTOM
CTOCOOHOCTH JKMBBIX CYIIECTB K CaMOBOCIIPOM3BEACHHIO. BocmpousBeneHue no-
TOMCTBA, IOAOOHOT0 POANTEINIO, BO3MOKHO Onarosiapsi HacnencTBeHHocT. Ho Tak
KaKk OpraHM3M IIOCTOSHHO TIIOJIBEPraeTcs BIHSHUIO OKpYXKAIOWIEH Cpeabl, 5TO
CXOJZICTBO HE SABIACTCA TOYHBIM, TO €CTh BO3HHKAET H3MCHYUBOCTB.

4. Pocm u pazeumue. Poct — 370 yBeIMUEHHE MacChl ¥ pa3MepoB opranusma. B
IPOLIECCE POCTa, CONMPOBOXKIAEMOr0 pa3BUTHEM, Y OpPraHH3Ma HOSBIAIOTCS HOBBIC
Ka4eCTBEHHbIC H3MECHECHUSL.

NET

Pewwure 3apgavy. O6bMHO Macca HOBOPOXAEHHOTO [AeTeHbllwa KacruicKoro TIONMeHs
cocraBnset npubnuautensHo 4 kr. B nepuos BckapmMnuBaHWs MOSIOKOM €ro macca
exeaHeBHO Bo3pacTtaet Ha 0,5 kr. MNepuoa Bckapmnusanus anutcsa 30 gHen. Kakosa
6yneT macca Tena ToneHeHKa Mo UCTeYeHUU 3Toro cpoka?

5. Heuscenue. OnHUM U3 CBOMCTB XXHBOTO OpPraHH3Ma SIBISETCSA €r0 CIOCO0-
HOCTB K JIBHXKCHHIO, T.€. K IICPEMEIICHHUIO B IpocTpaHcTBe. B KieTke moboro kuBo-
r0 OpraHu3Ma CyIECTBYET JBMKCHUE LUTOIUIA3MbL. Jlake OpraHu3Mbl, IIPUKpeEII-
JIEHHBIE K KaKOMY-TTHO0 cyOcTpaTty, CiocOOHBI K HE3HAYUTENbHOMY NEPEIBIKEHHUIO.
V KMBBIX OPraHU3MOB HaOJIO/IAI0TCS AKTHBHBIE M ITACCHBHBIE JIBHIKCHHS.

6. Pazopacumocms. SIBIS€TCSs OJHUM M3 OCHOBHBIX CBOMCTB >KMBOI'O Opra-
HHU3Ma, IPOABJIAACH B OTBETHOM peaKly Ha AeHCTBUS HAKTOPOB OKpYKaIOLIEH cpe-
Jel. [Ippmepamu pa3pakKMMOCTH SABIISIOTCS TAKHUE SBICHUSA, KaK ABHXKCHUSA aMeOBbI
10 HANpPaBJICHHUIO K MHUILE WM B OOpaTHOM HANpaBIeHMH OT KPHCTAUIMKA COJIH,
OTBETHBIE PEAKI[MH PACTEHUI HA COTHEYHBIN CBET U BIAXKHOCTb.

7. Ilpucnocobnennocms K cpede obumanua. B cBsa3u ¢ 06pa3oM KHU3HH NOAB-
JAIOTCA U3MEHEHHS B CTPOSHHH, (DYHKIMSAX U MOBEICHUH Opranusma. B pesynbrare
JKHBas CHCTEMa NPUCIIOCabIMBACTCA K KU3HEACATEILHOCTH B ONIPE/ICNICHHbIX YCII0-
BHSIX CPEIIbL.
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8. Ocobennocmu ucmopuueckozo paszeumusa. Ilponecc UCTOpUUECKOTO pasz-
BUTHS KHUBOH NPUPOALI OT MIPOCTOTO K CIOKHOMY HAa3BIBAETCA 260I0YUEH.

MPUMEHEHUE M NPOBEPKA MOJIYYEHHBIX 3HAHWA |_J

1. 3anounure TA0AHIY:

OCHOBHBIE CBOMCTBA KHBBIX OpraHu3sMoOB Onmcanue

OcoOEHHOCTH XMMHYECKOI'0 COCTaBa

OO6MeH BemecTB | MpeBpalieHne SHePTHH

ITpucnocobnenHocTs K cpeae oburanus

Oco6eHHOCTH HCTOPUIECKOTO Pa3BUTHS

2. JloxaxuTe, YTO 3aJJaHHBIH OPraHu3M SIBJISIETCS KMBBIM, HCIIOJIb3Yys B KaUecTBe
JI0Ka3aTeJIbCTBA €ro OCHOBHbIE CBOMCTBA KAK JKHBOI0:

KOpOBa, 1y0, AlepHIa, TYejia, MyXoMop

3. YcTraHOBHTE COOTBETCTBHE MeEXKI1y CBOHCTBAMH KMBBIX OPraHu3MoOB H HX
XapaKTepuCTHKaMH:

CBoiicTBa KHBBIX OpPraHU3MOB WX XapakTepucTHKa
1. OOmeH BemecTB U A. OrBeTHas peakiys Ha BO3JICHCTBHE
SHEPruu OKPY’KaIOIICH CPejibl
2. PazgpaxumocTts B. CnocoGHOCTB yBeITHUHBATh pa3MephI Tela
3. JIBwxeHue C. JIbixaHue, IMTaHHKE, BBIICICHHE
D. CnocoGHOCTE yBEIHYUBATE YUCIO OCOOEH
4. Pa3MHOXEHHE
CBOEro BUIA
5. Pocr E. Ilepemenienue B IpOCTPaHCTBE




n YPOBHM OPrAHU3ALUUU XUBbIX OPTAHU3MOB

YXuBas npupoga CoCTOUT U3 pasnnyHbiX Gruonoruyeckmx Kniouesbie
CUCTEM — KNETKMN, TKAHU U APYrMX CUCTEM, TECHO CBS3aHHbIX ’ cnosa

APYr C APYroM. 3Ty CUCTEMbI pasfniuyaroTcst Mexay coboit @

pasmepamu, CTPYKTYPOW 1 ApYrMMU 0COBEHHOCTAMM, * GuoueHos

* Buoccpepa
— W3 yero cocToAT TKaHU? ° nonynauus
— Kakue rpynnbi TKaHe UMEITCA B OpraHM3Me Yenoseka? * rucronorusi

— Kakue opraHbl 06pa3yioT 3T TKaHu?

AeaTenbHOCTb -

Onpepenure, 4To U306paxeHo Ha pucyHkax A, B, C. OnuumTte ocobeHHOCTH
1300paXKeHHbIX Ha PUCYHKaX 06 HEKTOB.

— Y10 gomkHO BbITb BMECTO 3HaKa «“Pne
— Kak MOXHO NpoaomKnTb NPEAnoOXEeHHYI0 cxemy?
— Yro oTobpaxaeT aTa cxema?

W3yueHue )KUBBIX CYIIECTB IPOBOAUTCS HA CIEAYIOIUX YPOBHIX OpraHH3alUu:

MouiekyisipHbiii ypoBeHb. BHe 3aBHCHMOCTH OT CIOXKHOCTH
OpraHM3allMK BCE JXUBLIC CYLIECTBA COCTOAT U3 OEJIKOB, HYKIICH-
HOBBIX KHUCIIOT, ITOJIMCaXapuioB U JAPYrux Moiekyn. M3ydenue
MHOI'UX OHOJIOTMYECKHX IIPOLIECCOB, TaKMX KaKk 0OMEH BELIECTB,
nepejaya HaclIeICTBCHHOW HMHGOpPMAIMH U T.I., HAYUHAETCA
HMEHHO C MOJICKYJIIDHOTO YPOBHS. XUMUYECKUIH COCTAB KHUBBIX
OpPraHM3MOB M XUMHYECKHX MPOIIECCOB, JICXKAIIUX B OCHOBE HX
KHU3HEACATEIIbHOCTH, U3Y4aeT HayKa Ouoxumus.

Kierounsbiiit ypoBenb. Kinerka sBisieTcs HaUMEHBIICH CTpyK-
TYpHOH ¥ (GYHKUHOHATBHOM eOUHHIEH >XHBOTO OpraHH3Ma.
CrpoeHue KIETKH, €€ XHMHYECKUH COCTaB, OCOOCHHOCTH ee
Pa3MHOKEHHUS ¥ Pa3BUTHUS W3YJAIOTCA HAYKOH yumonozueu.
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Opranno-TKkaHeBbii ypoBeHb. B MHOTOKIETOYHBIX OpraHM3Max
COBOKYITHOCTb KJIETOK, CXO/(HBIX T10 TIPOMCXOKIICHHIO, CTPOCHHUIO
BBINOJHAEMBIM GyHKIMAM, oOpasyer TkaHb. IHa ypoBHe TkaHM
OpraHM3MBl HCCIEHYIOTCS HayKoM eucmonozuen. OObEIUHSSACH,
TKaH{ 0Opa3yloT OpraHbl, UMEIOIHE OINPE/ICICHHBIC CTPOCHHE U

bynxuun.

Opranusmennsiii ypoBenb. CTpoeHHE OTAETBHEIX 0cCOOEH, WX
JKU3HEIEATETEHOCTB M T.I. HCCIIETYIOTCS Ha YPOBHE OpraHu3Ma. OTH
HCCIIC/IOBAHMA OXBATHIBAIOT IIEPHOM Pa3BHTHUSA OT POXKACHHA O
CMepTH 0CcOOH.

Tlony IS HOHHO-BHI0BOH YpoBeHb. CTPYKTYPHO-)YHKIMOHAIb-
HOM €IMHHMIICH 3TOr0 YPOBHS OpraHH3alliH JKU3HH CIY)XHT BHU
opraausma. Ocobu, OTHOCAIIMECS K OJHOMY BUJLY U LIPOXKHBAIOIIHE
Ha WCTOPHYECKH CJIOKMBIICHCS ONpEIC/ICHHON TEPPHTOPHH,
obpasyior nonyisiau. OTAeNbHbIE HOY/IALMH, 00pa3yIOIHe BU,
OOMTAalOT HA OTHOCHUTENHHO M30JMPOBAHHBIX JPYr OT JApyra
TeppuTOpHsiX. VICTOpHYECKHE NPOLIECCHI Pa3BUTHS, IPOMCXOALINE
Ha TOIYJIMOHHO-BHIOBOM YPOBHE, MOIYT HPHBOIMTH K 06pa-
30BaHHIO HOBBIX BHJIOB.

CT s oscywacnns |

— Kakue B3aUMOOTHOLLEHMA CYLLIECTBYIOT MeXAy NonynsauusaMu ogHoro Buaa?

BHoreoneHoTH4YecKHi ypoBeHb (ypoBeHb OHoreome-
HO32). YPOBEeHb HPEAIOoJIaraeT COBMECTHOE IIPOKHUBAHHIE
¥ B3aUMOJICHCTBHE OPTaHM3MOB Da3HBIX BHJIOB MEXIY
€000l 101 BIUSIHHEM OKpYXKaloIIei Cpejibl.

Buocdepuniii ypoBenb. buocdepa — cucreMa, npejcrapisiomas coboi COBOKYIHOCTh
Bcex OuoreoneHo3oB. Ha 3ToM ypoBHE NPOMCXOJUT KPYrOBOPOT BEIIECTB M OOMEH
9HEPruH, 00yCIOBICHHBIH )KU3HEAEATEILHOCTHIO JKUBBIX OPraHU3MOB.

A L

BHOCOEPA




NPUMEHEHME W NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. 3anosauTe TAb/IMLY:

Ne

Hasganue yposusi | KomnonenTsi, 06pasyronme yposenb | OCHOBHbIE IPOLIECCHI

1

7

2. B sivelikax TabIMIbI YKa)KHTE HOMEpP COOTBETCTBYIOIIEr0 YPOBHS OPraHU3aIMM:

1. MoJiexy 1 pHbIH

2. Kierounsri

3. OpraHHo-TKaHeBoO#

4. Opranu3aMeHHbIH

5. Ilomy nAMMOHHO-BHAOBOMH
6. BroreoneHOTHYeKHH

7. Buochepnbiii

a) Beicimil ypoBeHb OpraHHU3aLUH KH3HA

b) HepBHO-ryMOpanbHas perynsius MporueccoB
JKU3HE/IESTeIbHOCTH OpraHu3Ma

¢) Habmopaercs ABHKEeHHE LUTOILIA3MbI

d) Haumnpaercs mepeaaya HaclaeACTBEHHOH HHPOPMALTH

€) Murpanus CeBEepHEIX OJICHEH

f) /lenenue snpa HabroaeTCs Ha ’TOM YPOBHE

g) Illerenue s6n0HM BecHOH HabMIOAaeTCA HAa TOM YPOBHE

h) Wsyuatorcs crpoenue u GpyHKIHH MOTEKYI Oeka

i) Brinenenue xKemgH B NeUYeHA

a)

b) c) d) e) f) g) h) i)

3. HanumuTe nH@pbl, KOTOPHIMH 0003HaYeHbI YDOBHH OPraHU3AIMH KU3HH, B TOPSII-
Ke HX YCJIOKHEHHSI — OT CAMOro IPOCTOr0 10 CAMOr0 CJIOKHOIO:

Qb LN -

Opranusm 4enoBeka
benku, )XUpBI H YIIIEBOIBI, BXOAAIINE B COCTAB KJIETKH _—
Heiipon _—
Yenosek pa3yMHBIH —

Crpoenue cepana
JKene3ucTsIi SMUATENHHI

4. Ucriosib3ys JONOJHATEIbHbIE HCTOYHHKH HHGOPMAaIHH, NOAT0TOBbTE 3JIEKTPOHHY IO
Npe3eHTAIHIO 0 MeTOaX HCCJICAOBAHUSA H COBPEMEHHBIX JOCTHKCHHSAX IHTOJIOTHH,
TUCTOJIOTHH ¥ OMOXHMHH.
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KINETKA U OPTAHU3M
KAK OCHOBA XUBbIX
CUCTEM

rmasa |
* XMMMYECKUN COCTaB XUBbIX OPraHU3MoB *

rnaea |
« Knetka — SNIeMeHTapHasa eguHULa CTPOEHUA U
pasBUTUA XXUMBOIro opraHuama -

rnaea |ll
* OpraHusm — eguHas cuctema °



rnABA |

XUMUYECKUN
COCTAB XUBbIX

OPrAHU3MOB

B XMMMHECKMV[ COCTAB KJIETKHU

Ecnu cpaBHUTbL XMMUYECKNIA COCTaB KNETKM XUBOW U
HEXUBOW NPUPOALI, TO OHA HE COAEPXKUT Kakux=-nnbo 4’
3M1EMEHTOB, XapaKTepHbIX TOMbLKO AS1S XWBOW NpUpoab!.

a lNoaTomy Ha aTOMHOM YPOBHE HET pasnu-

YU MeXOY XKUBOW U HEXUBOW NPUPOAOH,
f‘ 4TO yKa3blBaeT Ha UX eauHCTBO. Pasnu-
I 4ns MeXAY XKMBOW 1 HEXMBOW NPUPOAON

£ MpOSBASIOTCA NWLLIL HA MONEKYNAPHOM

ypOBHe,

= Y710 Takoe xumu-
YEeCKUW INeMeHT?

— B yem pasHuua mexay
3NIeMEeHTOM U
BelecTBoM?

‘b’"

n-

AeaTenbHOCThb u

MNpoaHanuaupynTe Tabnuuy M oTBETbLTE HAa BONPOCHI:

OnemeHT B xwmBbix opraHuamax, % B 3emHoi kope, % B mopckow Boage, %
Kucnopop 65-75 49,2 85,8
Yrnepog 15=18 04 0,0035
Bopopoa 8-10 1,0 10,67
Asot 1,5-3,0 0,04 0,37
docdop 0,2-1,0 0,1 0,003
Cepa 0,15-0,2 0,15 0,09
Kanwit 0,15=0,4 2,35 0,04
Xnop 0,05-0,10 0.2 0,06
Kanbuun 0,04-2,00 3,256 0,05
Marxuit 0,02-0,03 2,35 0,14
Hatpuia 0,02-0,03 2,4 1,4
Xeneso 0,01-0,015 4,2 0,00015

— CopaepxaHue Kakoro afieMeHTa, NpUCYLLEro XuWBbIM CyllecTBam, Haubonee BbICOKO B
MOpCKOW Boae?

— [Moyemy KONM4ECTBO KMUCNOpPOAa U BOAOPOAA B XUBbLIX OpraHnamax 6nsko K TakoBOMY
B MOpCKoun Boae?

— CopepxaHue Kakvx 1ByX 31IEMEHTOB B XUBbIX OpraHu3Max nogsepraetcs HanbonbLwumM
WU3MEHEHWSAM MO CPaBHEHMIO C OCTaNbHbIMU?

SJIeMeHTHBIH cocTaB KjIeTkH. B kietke Bctpedaercs 10 80 u3 110 sanemenToB
nepuoauueckoi cucteMsl. Ho dyHKIMu, BBIMONHAECMEBIC B KICTKE, ONPEACICHEI
JMILIb U1 27 37IEMEHTOB.
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SHCMEHTLI, COACPIKAHUEC KOTOPBIX B KIIETKE COCTABIIACT

6oiee 0,001%, Ha3BIBa-

10T Makposnemenmamu, a nemMeHTs oT 0,001% mo 0,000001% — muxposnemenma-

MU.

“ a MpoueHTHoe coaepxaHue XMMUYECKUx
‘ 3NEMEHTOB B KNeTke
lNMpoaHanuaupynTe Tabnuuy, SnemeHT 3Hak Konuyecteo, %
OoXapaKkTepusynuTe 3N1eMEeHTHLIN Kucriopoa o 65-75
COCTaB KIleTKu. Yrnepog (o] 15-18
Pasgenute anemeHTbl Ha rpynnbl No Bopopon H 8=10
NPOLEHTHOMY COAEPXXaHUIO U 3HaYeHuo | AsoT N 1,5-3,0
B KrieTKe: ®Pocgop P 0,2-1,0
¢ MakpoanemeHTsl (6onee 0,001%). Kanui K 0,15-0.4
o Cepa S 0,15-0,2
e MukpoanemeHTsl (o1 0,001% Ao Xnop cl 0.05-0.10
0,000001%). Kanbuumin Ca 0,04-2,00
Marxuit Mg 0,02-0,03
— B cocTas kakux BelLecTs B opraHuame | Hartpuit Na 0,02-0,03
BXOAAT MakpO3MEMEHTbI U KaKyto Xeneso Fe 0,01-0,015
POMNb OHU UTPAIOT B XU3HEAEATE b~ hun::" (Z;: 3‘3883
2 b f
HOCTY XXMBbIX CyLLIECTB? i | 0,001
drop F 0,0001

K MakposneMeHTaM OTHOCAT KHCIOPOJ, YIIepoa, BO-
nopoJ, a3ort, dhocdop, kanui, cepy, XJI0p, Kalblui, Mar-
HUM, HATPUH U KeJe30. DTH AIEMEHThI UTPAlOT BaXKHYIO
poinb B kieTke. K nmpuMepy, Maruuii sBIsETCS CTPYKTYp-
HBIM KOMIIOHEHTOM XJIOpO(HILIA, a Kele30 — reMoraoon-
Ha. Kanbnuit u docdop, yyactByromue B 00pa3zoBaHUU
MEXKIIETOYHOTO BEI[ECTBA KOCTHOM TKaHHW, IPHUAAIOT
IIPOYHOCTE KOCTAM. KpoMe Toro, Kaupluil ABIsgeTCA Of-
HUM 13 (HaKTOPOB, BIMAIOLIMX Ha CBEPTHIBAEMOCTh KPOBH.

Takue snmeMeHTHI, KaK IUHK, Meab, Wox, ¢rop, Ko-
OaneT, ceneH, HA3BIBAIOT Mukposremenmamu. HecMoTps
Ha Majoe COJCP)KaHHE ATHX DJIEMEHTOB B KJIETKE, OHU
UIpalOT 3HAYUTEIHHYIO POJib B IIpoliecce 0OMeHa BEIeCTB
B HeH. Tak, MMHK BXOJAUT B COCTaB TOpPMOHA IIO/IKEITy-
JIOYHOM KEJNe3bl — UHCYIUHA, & WO ABISETCS OCHOBHBIM
KOMIIOHEHTOM MUPOKCUHA — TOPMOHA HMIMTOBUIHOM Ke-
JIE3bl, PETYIHPYIOIIETO IPOIEecChl OOMeHa BEUIECTB H
POCT OpraHu3Ma.

CocTaB XMMM4EeCKUX
3NEeMEHTOB B KneTkax

£
VY

&s |

»

D Kucnopon . Kanouwn
ymepon  [[] ®ocdop
D Bopopog . Kanua

B Ao [C]Aapyrve

ANEeMENTHI

Kniwouyesbie cnoea

* MakpoanemeHT
* MUKPO3NeMeHT

XUMHUYECKHUE DIIEMECHTBI YYacCcTBYIOT B IIOCTPOCHHH OpraHu3Ma B BH/IC HOHOB MJIH
B coctaBe BemecTB. K IIpUMEPY, yII€poa, BOAOPOA B KHCIOPOA BXOIAT B COCTaB
YTJI€BOJAOB U XXHUPOB. B cocras GCHKOB, IIOMHMO DTHUX JIEMEHTOB, BXOJAT a30T, CE€pa,

JKeJe30, Mardui, Hon u aApyrue sneMentsl. Ecim Bozja u

XJIOpHJ| HATpHsl BCTpe-

4alOTCS KaK B JKMBOM, TaK M B HEKHBOH IIPHUPOJE, TO OPraHUYECKHE BEIIECTBA

XapakTEPHBI TOJIBKO JJIS JKMBBIX OPTaHH3MOB.

* rnasal « Knerka M opraHM3M Kak OCHOBA XXMBbLIX CUCTEM * 19



* HekoTopbie XuBble OpraHu3mMbl MOryT urpatb posib UHANKATOPOB XMMUYECKOro coCTo-
AHUA oxpyx(alomeﬁ cpenbl, TaKk Kak CrnocobHbl Hakannueatb onpegeneHHble XUMu-
Yeckne 3NeMeHTbl B opraHax U TKaHaX.

7KuBOTHbBIC, HAKAILIMBAIOLIHE HEKOTOPbIE XH~
MHYecKHe d1eMenTbI. ClieBa HanpaBo: JIy4EeBHKH
(KaiblM¥, CTPOHIMM), KOpHeHOXKH (Oapwii,
KaybIMH), acIMIAH (BaHawHH).

|

Pactenus, HakamuBaiollHe HeKOTOpble XH- |
MHveckue dMeMenThl. CleBa HanpaBo: BOJO- M
pociu (¥ox), MOoTHK (JIMTHI), pscKa (pajiuii).

NMPUMEHEHWE W NPOBEPKA MOJMYYEHHbIX 3HAHUH .

1. 3aBepmuTe cxemy:

— MakpoaneMeHTHI |
XHAMHYECKHE DTIEMEHTHI
MHKpO2TIEMEHTHI
1 Opranngeckue |
Bemecrsa e
Heopranuueckue

2. PaccMOTpHTe pacTeHHsI B OHOJIOTHYecKOM KaOuHeTe wian y ceds goma. O6paTuTe
BHHMaHHe Ha GOPMY M IBET HX JHCTheB. MICNOJIb3ysl PHCYHOK, ONpe/leTHTe, HeXBaT-
Ka KaKoro 3JieMeHTa Ha0JIi0aeTcsi Y TOr0 HiIH MHOTO KOMHATHOTO PacTeHHs1.

Hedmunr Hopmunr Hedmmser Hedmunr Hedmnr Hedmunry Heduurr
wyora (N) docdopa (F) | xanun (K) cepet (S) umnnka (Zn) | weacsa (Fe)  saprasa (Mn)

3. YcTaHOBHTE COOTBETCTBHE:

A. Marnmii 1) YuactByer B cBepThIBaHHH KPOBH.

B. Hunk 2) CTpyKTypHBIi KOMIOHEHT XJI0pOHILIA.

C. Kanpuuii 3) CrpyKTypHBIil KOMIOHEHT IeMOrIo0HHa.

D. fon 4) Bxoaut B COCTaB HHCY/IHHA.

E. Kexneso 5) OauH U3 OCHOBHBIX KOMIIOHEHTOB FOPMOHA THPOKCHHA.

4. BuibepuTe BepHbIi 0TBET:

a) Pasimuyuus MexX 1y OpraHu4ecKUM U HEOpPraHU4eCKMM MUPOM HabiroaroTes Ha
amomapnom/ MoneKyIsapHoM YPOBHE OpraHH3aLHH.

b) K mukposnementam knerku otocsres 1, F, Cu/O, H, C, N.

¢) Mox ABnseTcs OIHMM M3 KOMIOHEHTOB THPOKCHHA — FOPMOHA wumosuonoti / noo-
2HCENYOOUHOU KEIIE3bI.

d) Hapszy ¢ yrieposoM, BOJOPOZIOM H KHCIOPOZIOM B COCTaB O€IK06/HCUPOE MOKET
BXOJHTH TAKOH 3JIEMEHT, KaK MarHui.
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|

£

J‘h.l

n HeopPranunyeckue COEAMHEHUA KITETKWU

g —

Linga xusHeaesTenbHOCTU KNETKN — Kakue HeopraHuveckue
| 0cobas ponb NpUHaANEexXuT BXoAS- ’ coefMHEeHUs Bbl 3HaeTe?
| UMM B ee COCTaB COBAMHEHMAM, Ta- & _ Kakue U3 HUX BCTpe-
KMM Kak BOAa, MUHeparibHbie COmu, YalTCH B XUBbIX
Benkw, yrneesoasbl, Xupbl. opraHuamax?

\

T o oscrmacinn |

— Kakumu cBonicTBamu obnagaer soga?

" | Rrswsinskanipatons

PacTBopuMoOCTL BeluecTs B Boge.

O6opynoBaHmMe: NsATb CTakaHOB C BOAOW KOMHATHOW TemnepaTypbl, MOBapeHHas cofb,

3TUNOBbLIA CMINPT, caxapo3a, pacTUTenbHoe Macro, 6enok ceiporo aiua.

Xop pabothbi:

[ob6aebTe AaHHbIe BellecTBa B CTakaHbl C BOAOW U PaCTBOPUTE MX.

— Yro BbI HAbnoaaeTe? Ha kakvie rpynnbl MOXHO pasaenuTb BeLecTsa B 3aBMCUMOCTU OT
Ux pacTBopumocTy B Boge? MNoyemy oaHU BellecTBa B BOAE pacTBOPSAIOTCS, a Apyrne —
HeT?

K HeopraHM4eckuM BEIECTBAM KJICTKH OTHOCSATCS BOJA M MUHEPAJIBLHBIC COJIM.
Bosblne Bcero B KIETKE COAEPXKUTCS BObI. Ee KOIHUECTBO B KIIETKAX pa3iHyaeTcs
B 3aBHCHMOCTH OT BHJIa OpraHH3Ma, YCJIOBHH OOWUTAHUS, OT THIIA U (DyHKIIHOHAIIb-
HOU aearensHocTH KieTkd. K mpumepy, B kocTHOM Tkanu Boaa coctasiser 20%, a
B KJIETKaX I'OJIOBHOT'O MO3r'a ee cojiepkaHue paBHO 85%. KonudecTBo BOIBI B KiIeTKE
BJIMSICT HA HHTCHCUBHOCTh OOMEHa BEILECTB.

BewecTBa KneTku

Heopranmueckue Oprannvecsne

BCHICCTRA BeHecTna:
18,5-29%

Boma: 70-80% — %

Munepaisuwe comi:

1-1,5%

. Ans obcywpenun

— Mouemy yMeHbLUeHMEe KONU4YeCTBa BoAbI B KIEeTKE MOXET NPUBECTU K ee rubenn?

* rnasal « Knetka v opraHvM3M Kak OCHOBA XMBLIX CUCTEM * 21



Bopna onpenenser 06beM KIETKH U NIPHIAET €H Ipod-
HOCTb. XMMHYECKHE TIPOLECCHl B KIETKE MPOHCXOMAT B

* ruapocun BOJIHOM cpejie. Boa oGecnieynBaeT npoTekaHue mpouec-

* MmApogo6 COB JKM3HE/IEATENHHOCTH KIETKH M MOCTOSHCTBO CPE/IbL.

BemecTBa nmocTynaior B KIETKY M YAQISIOTCA U3 Hee B

pacTBOpeHHOM BHJIE. BemecTBa, XOpomo pacTBOPUMEIC B BOJIE, HA3bIBAIOTCS TH/PO-

¢dunbnbiMu (Tped. “hidor” — Bona, ‘fileo” — mobi10), a HEpPaCTBOPUMBIE — I'HJPO-
¢obubiMu (rpeu. “hidor” —Bona, “fobos” — cTpax, npe3peHue).

TO + Ha naTtom mecte nocne 4eTbipex ocHoBHbIX anemeHTos (O, C, H, N), Bctpe-
3 HHTE- HaLWMXCS B XMBbIX OpraHnuamax, CTOUT KanbLuii. Y B3pOCNOro Yenoseka
PECHO... 13 KOCTHOW TKaHU B TEYEeHMe CyTOK BbiBoguTcs 700 Mr KanbLysi U CTONMBKO

e ero obpasyeTcs BHOBb. [103TOMY KOCTHasi TKaHb BbINOSHAET HE TONbKO
OMNOPHYI0 DYHKLMIO, HO U ABNSeTCs Aeno Ansa Kanbuus u docdopa. MNpu
HexBaTKe B MWLLE 3TUX 3NEeMEHTOB OpraHu3Mm rony4aeT UX U3 KOCTHOW
Tkanu. K npymepy, npu nagexsumn atmocepHoro AaBneHns oprainamMy ans
nopAepXaHusi paBHoBecus Kanbuus Tpebyercs Gonblue, Y4em Npu Hopme,
Tak kak B KPOBW HET 3anacoB KanbLusl, OH BbIBOAUTCA U3 KocTei. [pu
NpeBbILLIEHNM HOPMAIbHOTO XoAa NpoLiecca y NOXWUIbIX NOAEV BO3HUKAKOT
naronorn. OHW CMCTEMAaTNHECKM XanyrTcs Ha 60Mn B KOCTAX, CBSA3bLIBASA
3TO C MN1I0X0iA NOroAoWn.

Munepajibubie coid. K HEOpraHMueckMM BEIIECTBAM KIETKH OTHOCATCA H
MHHepajbHEIEe comy. OHU BCTPEYAIOTCs B KIETKE OOBIYHO B BHJIE MOHOB (KATHOHBI
Na’, K*, Ca*", Mg *' u anmons1 HPO?", H.PO;, CI~, HCO}) 1im B BUIC XMMHYECKHX
coequnennii. [Ipy paccMOTPEHNH 10T MEKPOCKOTIOM KJIETOK HEKOTOPBIX PACTEHHIA,
Hanpumep, GErOHMH, HIDKMPA WITH JTyKa, MOKHO YBHJIETh HEPACTBOPHMBIE TBEP/IHIE
KPUCTAJLIBI COJIEH KaJlbIHs.

HakonneHue KpucTannos conu

B kiuerkax jiMcThes B knerkax n1HucThEEB B kierkax
HHXKXHpA 6eroHuu KOJKHIIBI JTyKa

HoHb! conelt BLIMOTHAIOT B OpraHU3Me psjl BaXHBIX pyHkiuid. Hanmpumep, xio-
pHIBl KalHs M HATpUs Y4YacTBYIOT B OOpa3oBaHMM M Iepefadye 3JICKTPHYCCKHX
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HUMITYJIbCOB B HEPBHOM U MBIIIEYHON TKaHAX yenoBeka. HecMoTps Ha TO, 4TO B Ipo-
I[ECCe JKU3HEACATEIbHOCTH KJICTKH HEPEPLIBHO 00pa3yIoTcs pa3IMIHbIE BEIIECTBA,
COCTaB €€ BHYTPCHHCH CPEJIbI OCTACTCS NMPAKTHYCCKU HEH3MCHHBIM.

NPUMEHEHME W NPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. BoibepuTe BepHbIii OTBeT.
1) B xierke Bcrpedaercs 27/80 XMMHYECKUX SJIEMEHTOB.
2) Bermecrsa, XOpOILO paCTBOPHMEBIE B BOJIE, HA3BIBAIOTCH 2UOPOPUTLHBIMU/ZUOPOGOOHBIMU.
3) K ruapodo6HBIM BEIIECTBaM OTHOCSATCS COMU/HCUDDL.
4) Boxa B KJIETKE ABISAETCA UCMOYHUKOM DHep2Uuu/cpedot 0Nt XUMUYECKUX peakyuil.
5) Bona uMeeT MaKCHMAaTbHYIO TUIOTHOCTH TpH TeMneparype 0°C /90°C.

2. OrBeTbTE HA BOIPOCHI.
Kak x HeI0CTaTKy BOJIbI IPHCIIOCA0IMBAIOTCS PACTEHHS W )KABOTHBIE?

3. Hcnonb3ys yueOHHK M JONOJHHTEeIbHbIE HCTOYHHKH HHPOpManuu, codbepurte
cJIey IOy I0 HH(OPMALHIO 0 BOJE H JPYTHX HEOPraHMYeCKHX COeHHEeHnsIX.
1) Xumuyeckue CBOHCTBA BOABI (CTPYKTYpPa MOJIEKYJIbI, BUJL CBSI3H U T.J1.).
2) IInoTHOCTH, TEIUIOEMKOCTh M TEIUIONPOBOAHOCTD BOBL.
3) Marepuan ans npe3eHTanuy “Poib HeOpraHHYECKHX COSAMHEHHUI B )KU3HU
OpraHu3MOB”.

4. Tloarorosbre HHpoOpManuio 00 H3MeHeHUAX B OHOJIOrHYECKHMX NIpoLeccax B
OpraHu3Me, CBSI3AHHBIX ¢ HEAOCTATKOM MHHEPAJbHbIX BeleCTB.

© rnasal © Knetka n opraHM3m Kak OCHOBA XXMBbLIX CUCTEM * 23



a OPI'AHVI‘-IECKME BELWWECTBA KJIETKW: YT TNIEBOADI, NIUNUAADI

— Kakue yrnesogbl U nMnuabl Bam M3BECTHbI?
— KakoBo 3HauyeHue yrnesoaoB v NMNUAOO0OB OANA XUBbIX OPI‘SHHSMOB?
®

K opranu4eckHM COEJIMHCHHSM JXMBBIX OPraHU3MOB OTHOCATCS O€NKHM, JKHPHI,
YIIeBO/Ibl, HYKJICHHOBbIC KUCI0ThI, AT® 1 BuTamuupl. OpraHnyeckue COCAMHEHUSA
MOTYT MMETh BUJ KaK HeOOJBIIONH MOJIEKYJbI, TaK U SABIATHCA KPYIHBIMH MOJe-
KyJIaMH — ROAUMeEpamu.

Buonosmmepsi. ITonmumepsl cocToAT U3 GONBIIOrO KOJIWYECTBA HU3KOMOJIC-
KYJISIPHBIX COCUHEHHH — MOHOMepog. Eciu IpeIcTaBUTh IOJIUMED B BUJIE JIHHHOM
LETIH, TO 3BEHBSAMH ITOH Lenu OyayT MoHOMEphl. OHH MOTUMEPH! IOCTPOSHEI U3
OJIMHAKOBBIX MOHOMEPOB, a JIpyrue — U3 pasHbiX. [lonuMepsl, BXO/AIINE B COCTAB
JKMBBIX OPraHM3MOB, Ha3bIBAIOTCHA Ouonoaumepamu. OHU COCTaBIAIOT OCHOBHYIO
9acTh COAEPIKHUMOTO KIICTOK JKHBBIX OPraHH3MOB.

fesaTenbHOCTH . NMpakTuuyeckas pa6bora

OnpegeneHue XUPOB U YrieBoao0B.
BbINOMHUTE OAHO U3 NPEANOXKEHHbIX 3aAaHuM:

O6opypnoBaHue: kycok 6enoro xneba, cemeHa NoACONHEYHUKa, CMMPTOBOW pacTBop
nopa, bymaxHas canderka.
Xop pa6oTbli:

1) CnupToBOI pacTBOp oAa pacTBOpUTE B BOAE A0 LiBETA KPENKOro Yas 1 3amo4nte
B HEeM xneb.

2) MNMomecTtute cemeHa Mexay crosimu candetkv u pasgasute ux. lNocne atoro
passepHuTe bymary u npocMOTpUTE Ha CBET.

m O6opynoBaHue: cemeHa NofcoNHeYHuKa, ymaxHas canderka, Kpaxmar, caxap-
HbIl NECOK, Ba CTakaHa C XOrIo4HOM BOAOW, CIMPTOBKA.

Xopa paboTbl:

1) Tpu YalHbIX NOXKU Kpaxmana AobaBbTe B OAUH, @ TPU YalHbIX NIOXKN caxapHOro
necka — B PYro cTakaH C XOnoA4HOW BOAOW U nNepemeluanTe.

2) Jo6aebTe B 0b6a cTakaHa no kanne noaa.
3) MNoporpeiTe 2 cTakaHa ¢ pacTBopamMun Ha CrMPTOBKE.
— Yo Bbl HabnoaaeTe? Yto aTo AoKasbiBaeT?

VraeBoabl. OTHOCATCS K 9HCITy OCHOBHBIX OPTaHUYECKHMX BEIIECTB B KIETKE. B
HX COCTAaB BXOJAT YIJIEPOX, BOJOPOA M KHCJIOPOA. B 3aBHCHMOCTH OT CTpPOEHHS
BBIICIIAIOT MPOCThIE (MOHOCaAxapuowvl u oucaxapudvl) ¥ CIOXKHBIE (noaucaxapuowt)
YIJIEBOJBL.
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- Hoqemy yrneeogbl UrpakdT BaXKHYH PoOJSib B XU3HEOAEATEeNLHOCTH KneTku?

MoHocaxapHb! JIETKO PacTBOPSIOTCS B BOJE, CIIaIKH
Ha BKyc. CaMBIMH paclpOCTpaHCHHBIMH B IIpHpOjE
MOHOCAaXapuIaMu SIBISIOTCS 21l0K03a, (hpykmo3sa, 2a- * Guononumep
JIaKMOo3a ¥ BXOJSINE B COCTAB HYKJICHHOBBIX KHCIIOT U < MoHocaxapua
AT® oesoxcupubosza u pubosa. Ilpu coequHEHHH ABYX s s
MOHOCaxapuJI0B oOpasyercs oducaxapuo. Jlucaxapumbl * HOFHEARIDI
CXO/IHBI II0 CBOMM CBOMCTBAaM C MOHOCAXapHIaMHU — OHH
TaK)Ke JITKO PacTBOPUMBI B Boze M obiamaroT cnaakuMm Bkycom. K pucaxapumam
OTHOCSITCS CBEKJIOBHYHBIM M TPOCTHUKOBBIM caxap (caxapo3a) M MOJIOYHBIH caxap
(nakro3a).

IIpu coenunenun GOIBIIOTO KOMMYECTBA MOHOCAXapHIOB 00Opa3yroTCs IOJHCa-
xapusl. [To Mepe Bo3pacTaHus 9MCIIa MOHOCAXapH/IHBIX 3BCHBEB B NOMCAXapHIHON
LIENIOYKE YMEHbIIACTC UX CHOCOOHOCTh PaCTBOPSATHCSA B BOJE M MCYE3ACT CIIAIKUI
BKyc. K mommcaxapupam OTHOCATCS coAepiKalluecs MPeUMYIECTBEHHO B pacTH-
TENBHBIX KJIETKAX Kpaxman W yewniono3a, BXOAAIINA B COCTaB JKMBOTHBIX KIIETOK
2nuKozeH, 00pasyroLMi HapyKHbIH CKeNeT HACEKOMBIX XUMmuH U JIp.

n * MpoayKThbl C BbICOKUM coaepKa=
HUEM LIENTI0N035L1 OKa3blBaloT
NonoXxuTenbHoe BNusHWe Ha
paboTy KULLIEYHUKA, XKENYHbIX
nyTeun, NpefoTBpaLLaloT 3acTon
nUWKY B KMWeYHuke. K Takum
NPOAYyKTaM OTHOCATCH KanycTa,
cBekna, ropox, oTpyéu v ap.

» BewecTBo nekTuH TaKke aBnaeT-
ca nonucaxapvaom. OH coaep-
XKWUTCS B OCHOBHOM B MSIKOTU
dhpykros. MekTnH obnagaer cno-
cobHocTbio abcopbupoBaTh
HEKOTOpbIe AA0BUTLIE BELLECTBA,
B TOM YUCIE TSHXKENbIE MeTanmbl.
Bonbluoe KoNM4YecTso aToro
BeLLeCTBa COAEPXKUTCS B ThIKBE,

Buonornyeckas pojb yriieBoAOB. Y [JIEBO/ibl B OPIaHU3ME UIPAIOT B OCHOBHOM
poib ucmounuka sxepzuu. IIporecchl XU3HEAEATEIbHOCTH OPraHu3Ma, TaKHe KaK
JIBIDKEHHE, CEKpeHs, OMOCHHTE3, CBEUCHHE H ., IPOHCXOAT 32 CUET DHEPTHUH.

Dta JHeprus NocTaBiusgeTcs yriaeBojgamu. IIpu okucieHHH yrieBoabl pacmien-
JIAOTCS JI0 YIVIEKUCIIOro ra3a U Bojpl. IIpu nonHoM pacuiervieHuu 1r yriaeBoios
Beitensiercs 17,6 xJ[x sHepruu.
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Kpome 3toro, yrieBop! BRIIONHAIOT U cmpoumenvhyio ¢ynkyuio. Knerounsie
CTEHKH PacTeHUH B OCHOBHOM IIOCTPOEHBI U3 HeIono3sl. K mpuMmepy, Xmonkosoe
BOJIOKHO COCTOMT M3 IEJUTIONO3BL. B KieTkax rpuboB M )KMBOTHBIX BCTpEHACTCA
XUTHH.

CT nn oscrmaenns |

—lMouyemy pacTutenbHbIe KNEeTKU coaepar 6onbLue yrneBofoB NoO CpaBHEHUIO ‘
C XWBOTHLIMM?

JIamaawl. Opranuyeckue COeJMHEHNUs, HEPacTBOPUMEIE B Bojie. BxosT B cocraB
BCEX JKUBOTHBIX U PACTUTEIHHBIX KIETOK.

Campble pacpoCTpaHEHHBIE JIMIUALI — 3TO KUphl. CoaepKaHue KUPOB B KICTKE
cocraBisieT 5—15% ot cyxo¥ mMacchl BeuecTBa. B KieTkax JKMpoOBOH TKaHH COnep-
skaHue xupa gocruraet 90%. YV )XMBOTHBIX TaKHE KIETKU HAXOATCA IOJ KOXEH, B
MOJIOYHBIX JK€JIe3aX U B CallbHUKE. B MONOKe y BCeX MIIEKOIHTAIOIUX COIEPKUTCS
JKHp. Y pacTeHUH KUp HAKAIUTMBACTCS, B OCHOBHOM, B CeMEHaX | 1ioaax. OcobeHHO
BBICOKO COJICPKAHME JKMpA B IUIOJAX M CEMEHAaX TAaKUX PACTCHHUM, KaK I10JCOJ-
HEYHUK, TPELKUI OpeX, I€H, KOHOIUI, XJIOMMIaTHUK, MAacIMHA U APYTHE.

[

TO Mpu kpUTUYECKon TemnepaType HeKOTOpbIE XUPbl, pacliennsasch,
HHTEe- BbIAENSIT SA0BUTbLIE BELLECTBA, KOTOpbie NarybHO BNMAIOT Ha ne=
PECHO.. | yeHb,

Kputuyeckas TemMnepartypa [ns HeKoTopbiX | YKupbl, YyBCTBUTENBHbIE K BNUSA=

XKuUpoB HUIO Temnepartypbl u cBeTa
KykypysHoe macno — 140°C JlbHAHOE Macno

KyHxyTHoe macrno —150°C Macno 13 TbIKBEHHbIX CEMSIH
Macno n3 BuHorpaaHbix cemsiH — 150°C Macnio 13 rpeLikix Opexos

MopconHeyHoe macrno — 170°C
OnwuskoBoe macno —210°C
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Buosiornyeckas poJib KHpPOB. buonorunyeckoe 3HaYCHUE JKUPOB pa3zHOOOpa3-
HO. [Ipexe Bcero, OHU SBISIOTCS UCHOYHUKOM SHepzuu. 1Ipu MOTHOM paciien-
nernu 1t xupa Beigensercs 38,9 x/[x aHepruu. XKupbl y4acTBYIOT B npoyecce pe-
2ynuposarus memnepamypel mend. [10AKOKHBIHN HKUPOBOU CIIOH Y MIEKOIMUTAIOLINX
U OTHL OOecreunBaeT COXpaHEHHE TIIOCTOSHHOW TEMIIEpaTyphl Tena, 4TO
CI0cOOCTBYET COXPaHEHHUIO aKTUBHOCTH THUX JKHBOTHBIX B 3UMHHUH CE30H.

JKuphb! Takke SBISIOTCS UCHOYHUKOM 3anaca 600bl: OOBIYHO IMPH OKUCIEHHH 1KI
xupa obpasyercs 1,1 xr Boabl. JKupsl BEIIOTHSAIOT H cmpoumenshyio gynkyuio. B
CHIIy CBOEH Tr'uapooOHOCTH, BKIIOYAACH B COCTAB KIETOYHOM MeMOpaHBI, OHH
NPEIOXPAHSAIOT KJIETKY OT IIPOHUKHOBEHHS B HEE Pslia BEIIECTB.

NPUMEHEHWE W NPOBEPKA MOJTYYEHHBIX 3HAHWIA |:]

1. 3amonHuTe TAbMMLY:

IIpumepsr I'ne B YJAFOTCSH BOMCTB
I'pynna yrieso/ion PEMCD 7ie BCTPEYaroTe CoiicTBa
YIJIEBOJIOB
MoHnocaxapus!
Hucaxapujibt
ITonmucaxapuap

2. BuibepuTe BepHbIii 0TBET:

) 2
* BeiGepure Tpu Qpynk- a) CTPOHMTENbHAS; * Tpu pynxnmm, a) CTpOHMTENbHAs,
IHH, KOTOPbIE yrJie- b) pepmenTaTuBHas; KOTOpbIe IuIuabl  b) hepMeHTaTHBHAS;
BO/IbI BLINOJIHSAKOT B C) JHepreTHIeCcKas; BBINOJIHAIOT B C) DHepreTHIecKas;
KJIeTKe: d) curnanpHas; opraHu3me: d) curnanbHas;
€) 3anacaromasi; €) 3anacaroas;
f) TparCTIOpTHAS. f) TparcOpTHAS.

3. Pemnre 3a5auy:
* [Ipu oxucnenun xupa obpaszoBanocs 5,5 r Bojsl. Kakoe KoIM4ecTBO yrieBoJ0B A0IIK-
HO PacLIENUThCS, 9TOOBI BBUICIMIOCH TAKOE )K€ KOJIMYECTBO DHEPIHH, KaK M3 3TOr0
JKHpa JI0 OKUCIICHUSA?

4. BriOepuTe BepHble YTBepKIEHUs!, OTHOCSLIHECS K JIHITHIAM.
—IIpu nonHOM pacmieIieHHy 11 BbIIeNseTcs: 60JIbII0e KOIMYECTBO SHEPTUH.
—V JKMBOTHBIX 00pa3yIOT CJIOH, Y4aCTBYIOIIHI B PEryIMPOBAHUH TEMIIEPATYpbI TelIa.
— OTKiIaBIBAIOTCS IIPO 3aI1aC y KUBOTHBIX U PACTEHHH.
— SIBIIAIOTCS HCTOYHMKOM JIOIIOIHUTEIBHOM BOJBI Y HEKOTOPBIX )KUBOTHBIX.
—BxozAT B cocTaB IOKPOBOB HACEKOMBIX.
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n OPFAHW-IECKVIE COEOUHEHWA KINETKMW.
BENKWU U UX CTPOEHUE

— Mouemy Genku OTHOCAT K Guononumepam?
? — Kakue 6enku Bbl 3HaeTe?

— B kakux npoaykrax coaepxarcs 6enku?

Belnku sBISIOTCS CI0KHBIMU OPraHUYECKMMH COCTHHEHUAMM — Ouonorumepamu,
MOHOMEpaMHU KOTOPBIX SBISIIOTCSA amunokucromsl. B npupope cymectsyer 150 Bu-
JIOB aMHHOKHCJIOT, HO TOJIbKO 20 M3 HMX BXOJIAT B COCTAaB OEIIKOB.

.
PaccmoTpuTe cTpoeHue HeKOTopbIX aMMHOKUEoT, OTBeTbTe Ha OH
BOMNpPOCHI. /‘:4
— B 4em 3aknoyaeTcs CXOACTBO U pasnuymne B CTPYKTYpe aTuX H
aMUHOKUCIOT?
— Kakas cTpykTypa B MONnekyne aMMHOKMCIOTLI onpeaensaeT HE -
cneyudunyeckme 0cob6eHHOCTN Kaxaon aMUHOKUCIIOThI? B WS
CHy CHy
/
CM CH,SH CH,
H——C—NH, u——T——Nu, H—C—NH,
COOH COOH
BanwuH (Ban) LincrenH (uuc) TupoauH (Tup)

Bce aMHHOKHCIIOTHI CXOXKH 110 HATMYMIO B HUX KapOokcuibHO#M rpymmsl (— COOH)

u amuHorpynmsl (NHz), Ho ommyaiores Apyr ot apyra paduxanamu. Obiee cTpo-
€HHE aMHHOKHCIIOTHI CIIEIYIOIIEe:

Papukan
R o)
l 73
AmuHorpynna H.N —CH — ¢ Kap6okcunbHas rpynna
o OH

CT o oscrmasnn |

—Kak cTpykTypa 6enka MoxeT 6bITb CBA3aHa C ero CBOWCTBaMU U (PYHKLUMAMUT?
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Crpoenne mouiekys Oesxa. Amnuomcnon,ul
CHOCOOHBI COEAMHATECS APYT € APYTOM IENTHIHON

cBs3bl0. CoeTMHCHHBIC MEXIY CcO00H aMHHOKHC-
JIOTHBIE OCTATKH 00Pa3yIOT NONUNENTHAHYIO LEMb —
nepeuunyio cmpykmypy Oenka. B 3aBHCHMOCTH OT
MOCTICZIOBATEIIEHOCTH PA3IMYHBIX AMHHOKHCIOT B
uenu 6enku 06aJaroT onpeaeIeHHBIMUA 0COOEHHOCTAMU. MoJIeKyIibl O€IKOB MOT'yT
00pa3oBbIBaTh HE TOJIBKO NEPBHYHYIO, HO H BTOPHUYHYIO, TPETHYHYIO M JaXe
YETBEPTHYHYIO CTPYKTYDY.

Ilepeuunas cmpykmypa 6e1ka npeicTaBlIeHa HUTBIO, COCTOSIIEH U3 MOcIe[0Ba~
TENBHOCTH COEJUHEHHBIX JAPYT C APYTOM aMHHOKUCIOT. OOBIYHO 3Ta HUTh BIOCIE/-
CTBHHM CKpy4YHMBaeTcsi B Bujae cnupand. CKpydeHHas B BH/AE CIHpAIH HUTHh Ha-
3BIBACTCA 6mopuunou cmpykmypou 6enka. OCHOBHas IPUYMHA BO3SHUKHOBCHMSA Ta-
KO (OpMBbI 3aKIIOYAETCs B TOM, YTO MEXJIY BHMTKaMH cHupaiu oOpasyrorcs
8000poonsle cesasu. OOpazoBaBIIasCs CIIMPAIL MIPOAOIDKAET CKPYIUBATEHCS HAbIIE,
CO3/1aBasi CIIOKHYIO TPOCTPAHCTBEHHYIO CTPYKTYpY (KoH(urypauio). B pesymns-
TaTe MHOTOKPATHBIX CKPYYMBAHHH MOJIEKYyJIa NMpUHUMaeT BUI cdepsl (riobyiisr)
UK KiTyOka, 3HAYUTEIbHO YMEHBUIMBIIKCH B pa3Mepax. D10 mpemuunas cmpyk-
mypa 6enka. benok TpeTHYHOH CTPYKTYPBI CTAHOBUTCS OHOIOTHIECKH aKTHBHBIM.

© aMMHOKKUCNOTa
* pagukan
 nonuneTuaHas uenb

n + BonblWKMHCTBO 6ENKOBbIX MOMEKYN UMEIT 3Ha4YUMTENnbHYlo ANuHY u obnapatoT
6onblunM MonekynsipHbiM BecoM. K npumepy, MonekynsipHas macca 6enka nHey-
nuHa coctasnsiet 5700, bepmeHTa puboHykneasbl = 127 000, anbbymuHa (avy-
Horo 6enka) — 36 000, a remornobuHa — 65 000 a.e.m. B coctaB pasnuuHbix
6enKoB BXOAUT pasnnMyHoOe YMCIo BUAOB aMUHOKUCNOT. Hanpumep, hepMeHT pu-
6oHykneasa cogepXxuT 19 BUAOB aMUHOKUCIOT, @ UHCYNUH — 18,

Takum 06pazom, 6OTBIIHHCTBO OEIKOB BEITOIHSIIOT CBOIO OHOTOTHYECKyI0 QyH-
KIMIO, MpHoOpeTas TpeTHIHYIO CTPYKTYpy. Hapsimy ¢ aTum, Ui BEITIOTHEHUS OTIpe-
JieNieHHbIX (QyHKIMA opranu3Mmy TpebyroTcs Oenku ¢ osiee BBICOKON CTPYKTYpPHOMR
opranusaneil. Takoi CTPyKTypo# ABISETCS YETBEPTUYHAS CTPyKTypa Oenka. Takas
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CTPYKTypa co3JaeTcs 3a c4eT 0ObeIMHEeHHs HECKOJIbKUX OENKOBBIX Lienei TpeTuy-
HOW CTpYKTyphl. B cocTaB 6€/IKOB YETBEPTHYHOHM CTPYKTYphl OOBIMHO BXOIHUT U
HEOCITKOBBIA KOMIOHEHT. Tak, reMorino6HH, COCTOAIMHA U3 YEThIpEX 100y, HMeeT
ene 1 HeOENKOBYIO 4acTh, HA3bIBAEMYIO 2EMOM.

CTpoeHne mMonekynbi [P BropuuHas TpeTuuHan
Genka cTp cTpykTypa cTpykTypa

{
¢

o

NMPUMEHEHME W NMPOBEPKA NONTYYEHHBIX 3HAHUIA .

1. 3anoanuTe TAbAHIY

THI CTPYKTYPBI CrpoeHue OcobeHHoCTH
IlepBuunas

Bropuunas
Tpertuunas
YeTBepTHYHAS

2. Onpenemrr € YepPThI CXOACTBA H OTVIHYHSA 0€JIKOB H CJI0KHBIX YriieBoaosB.

COD

3. HailizuTe 0omMOKH B YTBepPK/IeHHAX H COCTABbTE BePHBIE NPeII0KeHUs.

e Monomepamu OEJIKOB ABIAIOTCS MOHOCAXAPUIBL.

e AMMHOKHCIIOTBI Pa3/IM4al0TCsS MEXIy co00MH 110 aMUHOrpyTIIIe.

e B cocraB GeIKOBBIX MOJIEKYJ BXOJAT TOIBKO aMUHOKHUCIIOTHI.

e [lepBuunas cTpyKTypa 6eika cBf3aHa CO CKPYYHBAHHEM MOJUIICITUIHOM HEnu B
CIHpPAIb.

e Bropuunas cTpykTypa Genka oOycIOBIEHa IOCIEA0BATEIBHOCTBIO aMHHOKHMCIIOT-
HBIX OCTaTKOB.

e [lonunenTuaHas nemb reMorio0HHa IOCTPOEHA TOJIBKO U3 AMHHOKHCIIOT.

4. PerunTe 3aja4y HPH YCJIOBHH, YTO MOJEKYJISIPHAS MACCA O(HOH AMHHOKHCIIOTHI
cocTaBisieT npuéau3uTensHo 110 a.e.m.
MonekynsapHas Macca 6enka anp0yMHUHa, COAEPIKAIEToCs B CBIBOPOTKE KPOBH He=
noBeka, cocrasisgeT npuMepHo 68 400 a.e.m. Hailiure npuMepHOE YHCIO aMHHOKHC-
JIOTHBIX OCTATKOB B MOJIEKYJI€ 9TOr0 Oerka.
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CBOWCTBA Y BUONIOM'MHYECKUE ®YHKLIUX BEJNIKOB

K Benkam oTHOCSITCSl Takue BeLLecTBa XuUBbIX opra- —Moyemy Genku urpatot
HU3MOB, KaK anbBbyMuUH (SIYHbIA 6enok), MHCYNUH — TaKylo 60nbluylo ponb B
FOPMOH MOXENyA0YHON XKeneabl, TPUNCUH U NN3oLMIE YW3HW XMBbIX CyLecTs?
= (hepMeHTbI NULLeBapUTENbHON cUcTeMbl. OHK — Moyemy nousTHe “Genok”
obnagatoT cneyncuyeckuMu oco6eHHOCTAMN U OTOXAECTBASIOT C
BbINOMHAOT B KNETKe pasnuyHble yHKUUN. NOHATHEM “XU3IHL"?

[
Facreme 1 1

U3y4yeHune npouecca geHaTypauum 6enkos.

O6opynoBaHue: nNpobupky ¢ SUYHLIM 6ErKOM U MOMIOKOM, YKCYCHasi KUCNoTa, CNMPTOBKA,

nuneTka.

| Xon pabotbi:

1. B ogHy npobwvpky Haneute 10-15 mn pacTtBopa siuyHoro 6enka u Harpewnte B nrameHn
ropenku.

2. lo6aBbTe B Apyryto NpoBypKy C MONOKOM HECKOSbKO Kanesnb YKCYCHOM KACMOTbI.

= YT0 BbI HAONOAAETE?
’- — Kakoi BbIBOA MOXHO caenaTb U3 NpoBeAeHHOro uccneaoBaHma?

CpoiictBa 6eskoB. Iloj BIMSHHEM DPa3lIMYHBIX (U3UUECKUX U XUMHUYCCKUX
(haxTOpoB (BO3AEHUCTBHE CHHMPTA, KHCIOT, MIEIOYEH, BHICOKOM TeMIIEpaTypsl, pa-
JMalM ¥ Jp.) MoJieKyna Oejka TepsieT CBOM CBOWCTBA, M CIHpalb HAaYWHAET
packpyuuBartbkcs. [Iponecc HapyleHus MIPUPOAHOH CTPYKTYphl Oeika Ha3bIBaeTCs
JeHatypauuer (ot nat. “de” — oTCyTCTBHE, IUIIATH 4ero-nudo, “natura’” — npu-
poza). Jlenatypanus MOxKeT OBITh 0Opamumon U HeoOpamumotl.

ITpu neHatypauuy BHa4ale HapylIaeTcs YeTBEPTHYHAs, jJajiee TpEeTUYHas |,
HaKOHel|, BTOpUYHas CTpykTypa Genka. Ecnu B pesynbrare kakoro-nmubo ¢akropa
HApyIIaeTcsl TEepBUYHAs CTPyKTypa Oenka, TO JAEHATypalHs CTaHOBHUTCA HE00-
parumoi. K npumepy, audnsii 6enok nojasepraercs aeHarypauuu npu 60-70°C.
Ecnu nepBuuHas cTpykrypa Oeika He HapylleHa, TO MOJEKyJa cliocoOHa, CKpy-
YHMBAsCh BEPHYTHCA B CBOC MIEP-  Monekyia 6enka 10 Boccranos-
BOHAYAJILHOE IPUPOJHOE COCTO-  JCHATypauuu JICHIE NCPRO-
sHue. OTO ABICHME HA3HIBACTCA " *\:?:Tﬁ“::'
obpamumoti denamypayueil, Wi {(‘6«’\, - v Sul k Genxa
penamypayuei. 3TO O3HAYaeT, \\% e W f (9
4TO BCE OCOOCHHOCTH CTPOCHHS U - - ( -
bynxuumii  6enKOBOM MOIEKYIbI (( %\ T AR
ONpEACHAIOTCS €€ NEePBUYHOMU .
CTPYKTYPOH. Morneky:1a, ToABepruasics

JIeHaTypalux
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@yuxknuu 0esakoB. Psg 6enkoB, urpas B KIETKE pOlb OUONO2UYECKUX Kama-
JU3amopoe, YCKOPSAIOT CKOPOCTh XUMHUYECKHX PEAKIMH M PEryIHPYIOT MPOLECCHI,

IIPOUCXOAAIIHE B

Hell. Takue Oenku Ha3pIBarOTCA ghepmenmamu. DEepMEHTHI TaKKe

Y4YacTBYIOT B TAKHX IPOLECCAX, KaK TPAHCIOPTHPOBKA MOJIEKYJI, paclIEIUIEHHE U
cuHTe3 OEnKOB, )KUPOB U YITIEBOJOB H T.J. B XHBOI KiI€TKe HH OJJHA peaKkuus He
MOKET MPOUCXOTUTH Oe3 ydactusa pepmenToB. [lomumo gpepmenmamusnoi (kara-

JUTUYECKOH) (GyHKIHH, OeNKH B KJIETKE Bbl-

MOJHSIOT PAJ TaKUX QYHKIMH, KaKk cmpoumen-

* AeHaTypauus
* peHaTypauus
* hepmeHT

TO | ®
HHTEe-
pecHo...

bHAA, MPAHCNOPMHAS, 3AUUMHAS, 08UAMeilb-
Has v 1.71. [Ipu nonHom pacmerienun 1r 6enka
BbIcBoOOkHaercs 17,6 kJ[x 3HEpruu.

Mpu cTpecce opraHUaM UCMbITLIBAET HEOBXOAMMOCTbL B ONpeaeNieHHbIX
aMUHoKUcnoTax. Ecnn HyXHble aMUHOKMCNOThI OTCYTCTBYIOT, TO Hapy-
LWAETCA UMMYHUTET.

B opraHuame yenoseka 6enkoM, MMEIOLLM CaMyHo ATNTMHHYIO aMUHOKUC=
TNOTHYI0 Lenb, sBnsieTcs TMTUH. Ero anuHa cocraensiet 38138 amuHo-
KUCIOT.

B TeyeHune 5-6 mecsueB 60nbLIMHCTBO 6€nKOB B OpraHM3Me Yernoseka
3aMEHSIIOTCA HOBLIMM.

KpoBb OCbMUHOrOB M ApYrMX MOMMIOCKOB, NaykoB MMeeT ronybosarbin
OTTEHOK, MOTOMY YTO COAEPXKUT HE reMOrnobuH, NpuaaloLLUin KpOBU
KpacHbIV LIBET U COAEpXXaloLLui XKeneso, a reMoLyaH, Cogepxalyni
aToOMbl MEaN.

NPUMEHEHME W NMPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. 3aBepmmTe cxemy:

Ipu4HHBI JeHATYpauHH 0eJIKOB

2. Iouemy aenaTypaunus ObiBaeT 00paTHMOI H HeoOpaTHMOH?

3. Onuumure Npoueccol, NPOHCXOAAINHE B OPraHU3Me, HCHOJIb3YH NPENJIOKCHHbIC

MOHATHS.

Monumep, thepMeHT, aMMHOKMCNOTA, FreMOrfIOOUH
4. OTBeTbTe HAa BONPOCHI:

e Illepcts copmepxur Genok kepaTuH. IloyeMy miepcTsHbIe H3[eNHs CAUATCS IPH
cTHpKe B Bofie ¢ Temmneparypoi 90-100 C°?

e Ilpu oxucienuu 1r GEIKOB BBIIEISETCS CTOIBKO )K€ SHEPTHHU, CKOJIBKO IPH OKHC-
neHuu 1r yrineBomoB. IToyeMy ke OpraHM3M HCIOJNb3yeT O€NKH KaK HCTOYHHK
9HEPIHH TOJIBKO B KpaHeM cimydae?

e OcoOble Oenky, Ha3bIBaeMbIe AHTHUTENAMH, YHHYTOXAIOT YY)KEPOJHBIC YaCTHIIBI,
nonasmiye B opraiusM. Kakyro ¢yHkiuio 6e1K0B 1eMOHCTPUPYET 3TOT IpUMep?
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n HYKI'IEVIHOBbIE KUCNOThbI

HyknenHoBble KUCMOTbI NOMY4UNN CBOE Ha3BaHue
B CBSI3U C TEM, YTO OHU BnepBble Bbinu 0BHapyxe-
Hbl B sigpe (ot nar. “nukleus” — sppo). Ho enoc-

- KakoBa ponb sigpa B
Knetke?
— C KakuMm CTpyKTypamu

neacTevMu CTano U3BECTHO, YTO OHU UMEKDTCA U B
Taknx opraHomnaax, kak MUTOXoH4puu U nnactuibl.

KNeTKu CBfizaHa nepenava
HacneacTBeHHbIX
NPU3HaKoB?

Hyxneunogvle kuciomsl — NPUPOJIHBIE BBICOKOMOJIEKYJISPHBIE OpraHHUYeCKUe
BEI[eCTBA. DTH MOJIEKYJIbl 00€CIIeUNBAIOT XpaHEHHE HACIIECTBEHHON HH(pOpMaLuH
U ee nepeady notoMcTBy. [1o CBOEMy CTPOCHHIO HyKIIEHHOBBIE KHCIIOTHI SBIISIOTCS
OuononuMepaMi, MOHOMEpPaMH KOTOPBIX '
SIBISIIOTCS HyKneomuowl. Kax sl HyKIieo-
THJ COCTOUT U3 a30THCTOTO OCHOBAHHS,
YIIIeBOJA ¥ ocTaTka OpTOPOCHOPHOM KUC-  A4orncroe
JIOTEHI.

. Ans obcympaeHns

— Kakue oco6eHHOCTH KneTku o6ycroBneHbl NocneaoBaTensHOCTLI0
HYKMEeOTMAOE B MOMEKyne HyKNenHOBbIX KUCNOT?

MMarnyrnepoannii Ocratox

OcHOBAHKE oprodochopuoil

KHCAOTI

yrneson
(nenro3a)

Buabl HyKJIEHHOBBIX KHCJIOT. B KiieTke cymmecTByerT Ba BUa HYKJIEHHOBBIX KHC-
10T — dezoxcupubonyrneurnosas kucroma (JAHK) u pubonyxneunosas kucroma (PHK).

i
Paccmotpute Uwroswy M " Uurosus W
cxemaruyeckoe ™ - 2;3; ‘;‘;::‘: T
cTpoeHue uenen @ . @
HYKNEeWHOBbIX — v b v
kucnot (PHK 3 Y
OHK). Onuwmute - MNapst d_}.
YepThbl CXOACTBA U i = OCHO- 7 -
pasnuuma B Ux Ansny W BaHUM Anewnr W
o Ay
CTPOEHUM. Hp W e W,
N

— Kakas 3akoHomep-  Ypauun ] 3 Tummn ¥

HOCTb Habnoaa- Cr eHT030- ™ @

€TCS B CTPOEHUM ¥ o docarnan -y

[BOMHOM LENOYKN A0THCTHIe chvpans A3oTUCTHI®

[HK? ocHosanmua PHK ocHosanua OHK

: PHK AHK
PuBGonyknennosans [desoxcupubonyknenHosan
KkMcnoTa KuCnoTa
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Je3oxcupudonykiennosas kuciaora (JHK). B xnerkax 6onpmuHcTBa Opra-
HHU3MOB HOCHTENEM HACIIEJICTBEHHOW MH(OPMAIMH SABISETCS 0€30KCUPUOOHYKIe-
unoeas kucnoma (JHK). B sykapuotudeckux opranuzmax JJHK Haxomurcs B sape
U B HEKOTOPBIX OPraHOMJAaX — IUIACTHAAX ¥ MUTOXOHIPHIX. B MpokapHoTHYeCKUX
KIeTkax odopmieHHoe Aapo orcyTcTByeT, moatomy JIHK stux opranusmon
PacIoJIoKeHa HETIOCPEICTBCHHO B IUTOILIa3MeE.

[Tpunmun  crpoenus JAHK omu-
HAKOB IPaKTHYECKH BO BCEX Opra-
e :Zox"r‘::::fe‘ W HU3Max. MoleKyna IpeACTaBIsIeT
. <
 Ae3okcupuboHykneuHoBas kucnota (AHK) sololt e CHPIpaIIbH? 3aKPYHCHHBIC
- puBoHyKnenHosas kncnota (PHK) O/lHa BOKPYT JPYroi MOJMMEPHBIE
nenu. Kaxmas nens JITHK cocrout
U3 HyKIeoTHAOB. CyIIecTBYET YETHIPe BHJIA a30THCTHIX OCHOBAHHH — adenur (A),
eyarnun ('), yumosun (1) n mumun (T). B noiinon uenu JTHK a3orucTsie ocHOBa-
HUSI HAaIIPaBJIEHBI BHYTPh CIIUPAIH U COEUHSAIOTCS BOIOPOIHEIMHE cBsi3aMu. Coemu-
HEHHUE HYKJICOTU/OB HE HOCUT CIy9alHBINA XapakTep, a MOAYMHEHO OINpPEAEIECHHON
3aKOHOMEPHOCTH, COIJVIaCHO KOTOPOW HAIPpOTHB aJCHUHA BCEI/la PacIOOKEH TH-
MHH, a HaIIPOTHB I'yaHHHA — IUTO3UH. Takoe nomnapHoe 00beJHHEHHE HYKICOTH/IOB
Ha3bIBACTCS KOMAIemermapHocmuio (OT JaT. “‘complementum “— OTIOTHEHHUE).

BopopogHas cBA3b

® — ocTaTok opTochocopHOMn
KUCINOThbI
M - yrneson (neHTo3a)

CrpoeHue
[e30KCUPUBOHYKNEeMHOBOM
KUcnoThbl (cxema)

PubonyxnennoBas kuciora (PHK). [TonrumepHoe coepunenue, MOHOMEpaMH
KOTOPOro sABIAIOTCS HyKieoTH bl 1o crpoenuto cxonna ¢ JIHK, Ho sBisercs oj-
HouenoueyHou cnupansio. B PHK Bmecto
asorucroro ocHoBanus TtumuHa (T)
BXOJMT OJIM3KOE IO CTPOCHUIO OCHOBAHHUE,
HasbiBaemoe ypayurom (V). Kpome toro,
yrieBojioM, BxoasmuM B coctaB PHK, sB-
nsercs He ae3okcupubosa, kak y JIHK, a
pubo3a. IToaToMy oHa M Ha3bIBaeTCA
pubonykneunosou kuciomou. Monekyna
PHK pacnonaraercst B siipe, IUTOIUIa3ME
U B HEKOTOPBIX OPraHOM/aX KICTKH.

Crpoerue puboHykneMHoBOM
KUCNoThbl (cxema)
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Buow PHK. B xietke UMEIOTCS pub0COMHAS, UHPOPMAYUOHHAS U MPAHCROPM-
nas PHK, xoTopble y4acTBYIOT B cuHTe3e Oenxa. Bee Tpu Buaa PHK cuntesupyrorcs
Ha JTHK.

Pubocomnvie PHK (p-PHK) sBnsiorcs cocraBHO#M uacTeio pubocomsl. M-
gopmayuonnsie PHK (n-PHK) nepenocsat nadopmauio o NepBUIHONH CTPYKType
6enka or JHK k mecry cunresza Genka. Tparncnopmuevie PHK (1-PHK) npuco-
eIMHAIOT K ce6e aMMHOKHMCIIOTHl ¥ TPAaHCHIOPTUPYIOT MX K MECTy cHHTe3a Oenka —
pubocome. Takum obpaszom, Bce Buasl PHK yuyacTByroT B cunTese 6einka.

NMPUMEHEHME W NPOBEPKA NOJTYYEHHbIX 3HAHUA .

1. 3anosnure TabNMIy:

Tpusnaxm JTHK PHK
MecToHaX0XA€HHE B KIETKE

C'rpoe}me MOJICKYJIbI

CrpoeHue HyKI€OTHAR

2. 1) Ykaxkure nocneoBaTeabHOCTh HYKJI€0THA0B BTopoi uenoyku JAHK, eciu
nepBasi Lerno4ka MMEeT CAe YIOLIyIO 0CIEN0BaTENbHOCTh HYKICOTUIOB:

A-T-T-II-A-TI-T-A-II-LI-['-T-I-II-T
2) Haitnure ommbxu B cTpykType Moiekyisl JJHK:

|
A NTTE A& D FA TUL T
T & k& W ¥ OE U T AT A U
| ! | | |
3. 3anosHuTE CXEMY:
| 1 1
L I = J[ = |
DyHKIHA DyHKIHA OyHKIAA

4. Peminre 3a1a4m:
1) B monexyne IHK 27% cocrasisitor nutosusoBsle (11)-Hyxiaeotuast. Onpenenure
MIPOLIEHTHOE COOTHOMICHHUE OCTANIbHBIX HYKICOTH/IOB.
2) B monexyne JIHK comepsxures 680 I'-HyxieoTuos, uyto cocrasisier 16% ot
obmero yncna mykneorunos JJHK. Cxonsko conepxurcs A=, T-, I[-HyKI1€0THIOB B
OT/JEeNBHOCTH B AaHHO# Monekye JJTHK?
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HUcnone3ys HaOMOAEHHS HA DKCKYPCHH, HAyYHO-IIOMYJISIPHYIO JIUTEPATypy WIH
HurepHeT-pecypcbl, cobepute HHGOPMAIHMIO 0 METO/aX H3Y4eHHs OpraHH3Ma de-
JOBeKa (WJIM JIPYTMX JKMBBIX OpPraHM3MOB) Ha PAa3HBIX YPOBHSX OPraHH3allUH.
IToaroroBbTE 2/IEKTPOHHYIO Npe3eHTalHI0 B nporpamme Power Point no ciexy=-
IOIEMY IUIaHYy:

Opranusm.

VYpoBeHb OpraHu3anuy.

N3ygaemas cucrema.

Hcnonp3yeMmslit METO/I.

3Ha4YeHHe HCCIEA0BaHHA.

2. Cobepure nadopmarmro u3 cetu MHTEpHET 0 3a0071€BaHHAX YEIOBEKA, CBA3aHHBIX
C HEXBAaTKOH KaKOro-TMb0 XMMHYECKOTo 37eMeHTa. [IoroBopHTe ¢ WwieHaMH CBOEH
CEMBbH, 3HAKOMEIMH Bpa4yaMH O HeOGXOI[HML]’X JUISL 9CIIOBE€KAa XUMHUYCCKHX DJICMCH=
Tax M O MyTAX MOCTYIUICHUS X B OpraHu3M. II0AroToBETE BEICTYIUIEHHE HA TEMY O
3a00/IeBaHMAX, CBA3AHHBIX C HEJOCTATKOM XHMHYECKHX 3JIEMEHTOB, O IPOQH-
JIAKTHKE U JICYCHNH 3THX 3aboneBaHuii, 0pOpMHUB pe3ybTaThl B 11000i Gopme 1o
cBOEMY BBIOODY.

3. Hcmonp3ys COOTBETCTBYIOIIME HCTOYHHKH (CTaThH M3 )KypHAJIOB, ra3eT H T.I1.) WA
WHTepHeT-pecypchl, MOAroToBbTE (GOTOKOUIAX Ha jucTe dopmara A3 Ha Temy
“Hcnonb30BaHHE YEIIOBEKOM €CTECTBEHHBIX H MCKYCCTBEHHBIX YIJIEBOJIOB H )KHUPOB,
NPHPOIHBIX BEIIECTB OEIKOBOM MPUPOABI”.

4. CwmonenupyiTe MPOCTPAHCTBEHHYIO MOJENb MOJEKYJbI Oenka, UCIOoNb3ys Iiac-
THIHH U THOKYIO MpoBoJIOKy. IIpojileMOHCTpHpYHTE Ha MOJENH TpPOLECCH JAeHa-

Typaluy H peHaTypalyu, 0ObACHHTE IPHYMHBI HAPYIIEHHS IPHPOJHON CTPYKTYPBI
6enka.
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1. BribepuTe BepHbIE YTBepKICHHA:

1) Babouka — 3To0 )XMBas CHCTEMa Ha YPOBHE OPTraHH3Ma.

2) HWndy3opus 1 BUPYC — KHUBEIE CHCTEMBI OJTHOTO YPOBHS.

3) Bwua xoMap ManSpHHHBIH — CHCTEMa Ha YPOBHE TOIMYIIAIHH.

4) T'pynmsl )KUBBIX CYIIECTB, MPHUCIOCOOIEHHBIX K COBMECTHOMY IPOXHBAHHIO Ha
OMpeJIeNIEHHOH TEPPUTOPHH, BMECTE CO CBOEH cpejior obuTanus obpasyior
6uocdepy.

5) XmopormracT —3TO CHCTeMa Ha yPOBHE KIIETKH.

6) IleyeHOYHBIH COCATBIINK — ITO CHCTEMA TOTO JK€ YPOBHS, YTO H MEYEHb, T/Ie OH
Tapa3uTHPYeET.

7) Ha TkaHeBOM ypOBHE KHBBIE CYIIECTBA H3y4aeT HayKa THCTOJIOTHS.

2. OTMeThTe NpaBHJIbLHBIH BADHAHT OTBETA:
1) AMMHOKHUCIIOTBI Pa3IMYAIOTCA PAOUKAnNoM/az0mucmulmM OCHOBAHUEM.
2) B cocras remoriobtuna BxojasaT nonsl Mg/Fe.
3) Bropu4Has CTpyKTypa OejKa Ipe/ICTaBlIeHa YenouKou/CRupansio.
4)  Anenun obpasyer B JIHK KoMIuieMeHTapHYIO CBSI3b C ypayunom/ mumMuHoM.
5) K MoHocaxapuiaM OTHOCAT Yenniono3y/2nioKosy.
6) bBosnbiie sHEpruM BeIACIUTCS NpH paciuervienun 10 r berxa/sncupa.

7)  Ecmum nens JJHK comepxur 28% aJleHUHOBBIX HYKJIEOTH/IOB, TO KOJIUYIECTBO
I'YaHUHOBBIX HYKJICOTHIOB paBHo 28/ 22 %.

8) Ilponecc yTparhl HPUPOJHOM CTPYKTYpPhI Oelika Ha3bIBAaeTCs
peHamypayus/OeHamypayusi.

3. Kaxkwue npuznaku xapakrepu3yioT mojiexy bl JJTHK u PHK? IlepeuepTuTe
TaGJMIy B TeTPaab M 3aII0THHTE ee.
1. SBnsiercs XxpaHUTeIEeM HacleICTBEHHON HHOpMAIIHUH.

CoCTOUT U3 OJTHOW HOTHHYKJICOTHHON HUTH.

Wmeer myxneoruast A, V, I, T'.

COCTOUT U3 IBYX MOJIMHYKJICOTH/IHBIX HUTEH, 3aKPYYCHHEBIX B CIIHPAJIb.
Umeer nyxneoruast A, T, I, T

[Tepenaer HacneacTBeHHYI0 HHGOpPMAIHIO U3 Aapa K pubocome.

AN

JHK PHK

4. JlaHbI IBe NOCJIEI0BATEILHOCTH HYKJICOTHIOB:
I. ... ALl AA IITT ATA TIT ...
2. ...IIT'A AIT YII AYA AT ...

OrmpepienuTe, KaKkas U3 HUX sBiAeTcA pparmeHToM komupytomei nemu JIHK, a xakas —
y4acTkoM HHpopmarmonHoi PHK.
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5. Ilpousonura geHaTypanus 6ejka NpH Bo3JeicTBHH He00IbIOM 10361 Y®. ITocie
cHATHA Bo3JelicTBuA Y@ pyHkuuu 6e1ka BocctaHOBHINCH. Kakue ypoBHH

CTPYKTYPbI IOCTPAIA)IH NPH ACHATYPAIMH:
A. TOJNBLKO BTOPHYHAS CTPYKTYPA;

B. Tos1bKO HIEpBUYHAS CTPYKTYPA;

C. TOJBLKO TPETHYHAs CTPYKTYPA;

D. tperuynas u Bropu4Has;

E. Tperuynas, Bropu4Has U lepBUYHAS.

6. OTBeThTE HA BONIPOCHI:

e UYro noHuMaroT o o6MeHoM BemecTB? Kakue mporeccs! oH BKITIOYaeT?
e UeM Irpo3uT Opranu3My I0Teps 4yBCTBA Pa3JpakUMOCTH?
e IloueMy NOTOMCTBO BO MHOTOM IIOX0KE Ha CBOMX POAUTENCH?
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ABA I

KINETKA - 3JIEMEHTAPHAA
EOUWHULIA CTPOEHUA

N PA3BUTUA XKUBOT'O
OPrAHU3MA

n MBY‘-IEHME KNETKW. KNETOYHAA TEOPUA

= YT0 Takoe knetka?

!.lmo::orun (ot rpevy. “sitos” — kneTka, ~ BCe N XUBbIE OPraHn3mbl,
loqos” — Hayka) Hayka o kneTke. o6uTalowWwme Ha 3emMre, UMeoT
BONbLIMHCTBO XUBbIX OPraHU3MoB 2 KNeTouHOe CTpoeHUe?
COCTOSIT U3 KneTok. KneTtka — anemeH- — Ha KaKue rpynnisi MOXHO
TapHas eauHuLIA CTPOEHUA, PasBUTUA U pa3genuTh OpraHUaMbl B
hYHKLUMOHUPOBAHUS XMBbIX OPraHU3MOB. 3aBUCMMOCTY OT CTPOEHMS
KNeTkn?

| pesrensuocrs |
Ha6niogeHue KNeToK pacTeHui, XXUBOTHbLIX U
rpm6oB noa MUKPOCKOMOM.

Llenb: uayyeHue n cpasHeHne ocobeHHoCTeN
CTPOEHMS Pa3fNYHbIX KNETOK.
O6opynoBaHue: MUKPOCKON, MUKponpenapatbl

KNeTOoK pacTEeHU, XXUBOTHBIX U rPUBOB, NnakaTtel ¢~ 3‘
1306paxeHNsaMN pasHbiX BUOOB KIETOK. - ® Qf 45
Xop paborthbi: o f
1. PaccmoTpute B MUKPOCKON KINETKU pacTeHun, Q‘ ) &J ?

XKWUBOTHbIX U rpuboB.

2. WNayyute pucyHok “KneTkun pasnuyHoi opmbl
OAHOKMETOUHbIX U MHOTOKNEeTOYHbIX OpraHU3moB”.

3. CpaBHUTe yBUAEHHOE B MUKPOCKOMN C 06beKkTaMu, M30bpakeHHbIMU Ha pUCYHKe.
3apucyinTe Habnoaaembie B MUKPOCKON 06bEeKTbI M NOAMULLWTE Ha3BaHUs BUAUMbIX
yacTen KneTku.

4. CpaBHuTe KneTku mexay coboi.

Bua knetku CxemaTtu4eckoe n3obpaxeHue KreTku OcobeHHocTH CTPOEHUA KNEeTKn

= B 4em cxoACTBO M pasnuyune 3aTUX KNeTok?

uTonorus uzyyaer CTpOeHHE, XUMUYECKUH cOCcTaB, GYHKIUH, PA3MHOXKCHHUE U
pa3BUTHE, OCOOEHHOCTH MPUCIIOCOOIEHHOCTH K cpejie KIEeTOK opranusma. B mac-
TOSIIEE BpeMs IMTOJOTHS CYHTAETC KOMIUIEKCHOW HaykoH. Ilommumo apyrux
OHOJIOrMYECKUX HAayK OHA TECHO CBs3aHAa C (PU3MKOM, MATEMATUKOU, XUMHUEH U JIp.
ITosTOMY BEIIENSAIOT IIUPOKYIO 00NIACTh HAyKH, HA3bIBAEMYIO OUoN02Uel K1emKu.

“masalls Knetka —anemeHTapHas eaMHULA CTPOSHMS U Pa3BMTISA XXMBOTO OpraHuama 39



Hcropus m3yyenus kierkd. Hayka nurosnorus pa3Buiach B CBA3H ¢ H300pe-
TeHHeM MHUKpockomna. IlepBrie Mukpockons! nossumuchk eme B XVI Beke B I'on-
naHgud. JIns McCIeoBaTeNbCKUX paboT MHMKPOCKOI BIIEPBBIC HCIIONb30Bal aH-
rauiickui husuk u 6otanuk Pobepr 'yk. B 1665 roay oH, paccMaTpuBasi TOHKHI

cpe3 npobKH ¢ MOMONIBIO CKOHCTPYMPOBAHHOTO UM MH-
KpPOCKOIIa, YBHAEH, 9TO MIPOOKa COCTOUT U3 OTACIHHBIX I10-
XO)KMX Ha ITYEJIMHBIE COTHI AYEEK W Ha3BaJl ux ‘‘sitos” —
* yuTonorus
S op— kinerkamu. Hecmotps Ha TO, uro P.I'yk Buzmen He camy
+ KNeToYHas Teopus KIIETKY, a JIUIIb e 000JI0UKy, TepMHUH “‘KJIETKa” BIOCIEI-
CTBHMH HayYaJl IIMPOKO UCIIOIH30BATHCS B OMOIOTrUH.

CT e oscrxaonen

- Kakumn meTogamm MoXxHO n3y4yaTb CTpOeHMWe U AeATeNIbHOCTb KNeTku?

ORHOKIIETOYHBIE JKUBBIE OPTraHH3MBI BIEpBHIE ObUTH OTKPHITEI B 1680 romy
Antonn BaH JleBenrykoMm. Ero mmuxpockon ysenuumBan o0bekThl 10 270 pas.
JlanbHeiiiee ycoBEpIICHCTBOBAHUE MUKPOCKOIIA 1103B0IMI0 B XIX BeKe HAKOIHUTh
oOmupHy0 HHGOPMAIMIO O CTPOCHHHM KJIETOK PACTEHUN U KHUBOTHBIX. B 3TOT
nepuoj Hemeukuid yueHslii Mattuac [llneiinen cobpan n 06001 0OCHOBHEIE Ma-
TepHabl O CTPOCHUM PACTHTENBHOM KiIeTKH. HakomieHHble 3HaHUSA O CTPOCHHMH
KJIETKH CO3/1a/Id OCHOBY JUIS NOSIBIICHHS KJICTOYHOM TEOpHH, KoTopas Obuia chop-
MmyiupoBaHna B 1839 roxy Teogopom IlIBannom. T.11IBanH, CONOCTaBUB UMEBIIYIOCS
y Hero uHpopMmanuio ¢ uccieaoBanusvu M.IlInelnena, ycraHOBHI, YTO KIETKH
JKUBOTHBIX H PACTCHUMN CXOJHBI II0 CBOEMY CTPOCHHMIO. TeM caMbIM OH I10Ka3ajl, 4To
KJIETKA SBIIECTCS OOIIEH eIMHHUIIEH CTPOCHHUS OPraHU3MOB.

Yo + B 4enoBe4yeckoM opraHuame HacuuTbiBaeTcs okono 10 kneTok.
3HHTe— » Kaxgylo cekyHay norubaioT U 3aMeLlaloTcs HOBbIMW 3 MIH. 3pUTpoO-

pecHo..  uwuros.
» OB6bl4HO pasmMepbl pacTUTENbHBIX U XUBOTHLIX KNEeToK konebniotcs B
npegenax ot 5 0o 20 mkMm B nonepeyHuke. OOHaKO KNETKU TOHKUX
pacTUTenbHbIX BONIOKOH U OTPOCTKM HEPBHbIX KNETOK MOryT AoCTUraTb
B ANNHY OQHOro MeTpa.
» Camble KpynHble KNeTkn — 3To Ala NTUL, XenTok aila cTpayca BecuT
okono 0,5 kr.

Opnako u T.IIBanH, u M.IIneinesn omubOYHO Moaraay, YTo KJIETKU B Opra-
HHU3ME IMOSBJISIOTCS U3 BEIIECTB HEKJIETOYHOI'O CTPOEHHS. DTy MBICIb OTBEPr He-
Menkui ydensii P.Bupxos. B 1858 roay on chopmynuposan BeiBoj: “Bee kierku
IIPOUCXOMAT OT MaTepuHcKoi myTtem aenenus’”. Ilodxe, B Hagane XX Beka, K.Bap
OTKpBUT SHIEKIIETKY MIEKOIHUTAIOIIUX U YCTAHOBHII, YTO BCE MHOTOKJIETOYHBIE Op-
raHu3Msl O€pyT CBOE Havaslo OT OIUIOJIOTBOPEHHOM SMIIEKIETKU — 3U20mbl. ITUM OH
JI0Ka3aj, 4TO KJIETKa — HE TOJIKO CIHHHIA CTPOCHHUSA, HO U CJMHMIA Pa3BUTHA
JKHMBBIX OpraHu3MoB. ToT ¢akT, YTo OOIBIIMHCTBO OPraHU3MOB HMEET KIETOYHOE
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CTPOCHHUE, CXOACTBO UX CTPOCHUS ¥ QYHKIMH ABJISETCA JOKA3aTEIbCTBOM €IMHCTBA
HX IIPOUCXOXKIACHUS.

Knerounas Teopusi. Bnocnencteum kneroynas teopus T.1lIBanna 6bu1a 060-
raieHa HOBbIMHU IIOJI0KEHUSIMHU, YTO IPUBEIIO K MOSBICHUIO COBPEMEHHON KI€TOY=
HoM Teopun. CoBpeMeHHas KIIETOYHAs TEOPHS BKIIOYAET CIIEAYIONIHE TOT0KEHH:

1. Knerka — HaMeHbIIas €JAMHUIA CTPOCHHUSA M Pa3BUTHA BCEX JKMBBIX Opra-
HHU3MOB.

2. KieTku BceX OpPraHM3MOB CXOJHBI IIO CBOEMY CTPOCHHIO, XHMHUYECKOMY
COCTaBY, JKU3HEIEATECILHOCTH U MIPOTEKAHUIO OOMEHa BEIIECTB.

3. Pa3MHOXEHHUE KJIETOK IIPOUCXOJUT IyTeM MX Jenenus. Kaxaas HoBas kiieTka
obpa3syercs IMyTeM JeICHUS U3 MAaTCPUHCKOMN KIIETKH.

4. B CIOXHBIX MHOTOKJIETOYHBIX OpranusMax KJIETKH, CIICIIHAITU3UPOBAHHBIC
TIO BBHITIOJIHACMBIM UMH (QYHKIHAM, 00pa3yloT TKaHHU M OpraHBbl.

5. TkaHu 1 Oprasbl peryJMpyroTcs HEPBHON U I'YMOPAIIbHON CUCTEMaMH.

I/ICCJ'ICJIOBaHI/ISI KIIETKM UMEIOT 04YEHb OOJIBIIOE 3HAYEHHE C TOUYKH 3p€HHUsA yCTa-
HOBJICHUS IpU9KH 3a0oneBanuii. K npumepy, npuaunoi caxapuoro guabera sBis-
eTcs HapyleHUue (GyHKIMA KIeTOK IOJUKETYI0YHOM XKeIe3bl.

NPUMEHEHME W NPOBEPKA NOJTYYEHHbIX 3HAHWA .

1. YkaxkuTe HMeHA YYeHBIX, KOTOPBIM NMPHHAMIEKAT YTBEPKICHHS:
1. “KneTka — eTMHHUIIA CTPOSHHS KUBBIX CYIIECTB” »e»
2. “KieTka — eIMHHIIA Pa3BHTHUS XKHBBIX CYIIECTB” o
3. “Kuerku GepyT Hayaiuo myTeM AeNIeHUs OT MAaTEPHHCKOM KICTKH -«

2. BpibepuTe BepHBIH OTBET:

o TepMuH “KieTKa” BHepBble ObUI HCTIONB30BaH P.Iykom/A.Jlesenzykom.

o P.I'yk/A.Jlegenzyk, paccMaTpuBasi TOHKHIA cpe3 MPOOKH C MOMOLIBI0 CKOHCTPYHPO=
BaHHOI'O UM MHKPOCKOIIA, BIIEPBBIC YBUIEI, YTO IPOOKA COCTOMT U3 OTJEIbHBIX, 110=
XOJKHX Ha ITYEIHHBIC COTHI A4EEK.

o OHOKJIETOYHBIE >KUBHIE OPTraHM3MBI BIEpBbIE ObLTM OTKPBITE P.Iykom/A.Jlegen-
2YKOM.

3. Pacnosio:kuTe Mocjie0oBaTeILHO MOJIOKEHHA conpememloﬁ KJI€TOYHOMH TEOPpHH:
A. B CI0XHBIX MHOTOKJIETOYHBIX OpraHu3Max KJICTKH, CICIHAIM3UPOBAHHBIC II0
BBIIIOJTHACMBIM UMH (byHKIIHﬂM, 06pa3y10'r TKaHH U OpraHbl.

B. Kierka — HauMeHbIIas €IMHHIA CTPOCHHS ¥ Pa3BUTHS BCEX KUBBIX OPraHM3MOB.

C. Pa3MHOXEHHE KJIETOK NPOMCXOIUT ITyTEM HX JIEICHUS.

D. KieTku BceX OpraHM3MOB CXO/IHBI II0 CBOEMY CTPOEHHIO, XMMHYECKOMY COCTaBY,
KU3HEEATEILHOCTH M IPOTEKaHHIO 0OMEHa BEIECTB.

E. Txanu u oprassl peryjMpyroTcss HEpBHOH ¥ I'yMOPaJIbHON CHCTEMaMH.

1 2 3 4 S

< rmasalls Knetka —anemeHTapHas eaMHMLIA CTPOSHWUSA U PasBUTUS XXMBOIO OpraHmM3ma 41



m HEKJ'IETO'-'IHbIE OPrAHU3MbI. BUPYChI

— Kakue BupycHbie 3aboneBaHua BaMm U3BECTHbI?
’ — Kak yenoBek MoXeT 3apa3uTbCs BUPYCHbIM 3aboneBaHuem?
o

Bupycer (o1 nat. “virus” — s]1) — HEKJIETOYHbIE (OPMBI )KU3HH MaJIBIX pa3MEPOB.
Onu cocrosar u3 zenemuyeckozo mamepuana (JHK wnu PHK), necymero na-
CIIEICTBEHHYIO MH(OPMALMIO, ¥ 3aIUTHON OeskoBo¥ obonouku — kancuda. Bu-
PYCHI HE cojiepKaT CTPYKTYp, CO3/Ial0MIMX OpraHudeckue BemiecTa. [looToMy mis
[IPOLIECCOB JKM3HEACATEILHOCTH OHM MCIIOJb3YIOT pecypchl KieTku Xxo3sunHa. Oc-
HOBHO#M OCOOEHHOCTBIO BHPYCOB SIBIIIETCS TO, YTO OHH CIIOCOOHBI Pa3MHOXKATHCS
UCKJIIOYHTENLHO B KIIETKAaX JXXMBOTO opranusma. X pa3sMHOXXEHHE NMPHBOJUT K
rubesnu xietku. HacnencTBeHHbIH MaTepHral BUpYca, IONABIIEro B KIETKY, BHEAPS-
eTcs B HACJIECTBEHHBIN MaTepuall KIETOK X03uHa U u3MeHseT ero. JKusbie opra-
HHU3MBI MOTYT OBITE 3apa’Ke€HBI HECKOJIBKUMH BHAaMHU BUPYCOB.

| femenwocn ]|
CpaBHuTe cTpoeHue kneTtok Hakrepuu u BOAOPOCNU C BUPYcOM TabayHoi Mosauku. Mo-
cTaBbTe 3Hak “+" Tam, rae NpUCyTCTBYIOT AaHHbIE CTPYKTYpPbl.

OpraHougb! Knetka Baktepuit | Knetka Bupyc TabaqHomn
Bogopocnein | mMosaviku

KnetoyHasi o6onouka
UwuTtonnasma

Anpo

HacnepcteeHHbIN
matepuan (QHK wnu PHK)
HKryTukm

Xpomatodgop

Kryriukn

Kryrnxn fapo
PHK,
Kaerounas Baxyous cuepiyTas
000K hrrommsa I CrRpah
Lhrromaassn (r.l?‘_“m}:&.m"' OBonces
JIHK ,“,;L',‘:'m 13 GeNxOBNIX
) i MONCKYN
Xposarodop Obanoaxa -
Knetka 6akrepuu KneTtka Bogopocnu Bupyc TabauHoi Mo3auku

= [No kakvm npu3aHakam BUpPYC MOXHO CHUTATb XKVBbIM?

IIyTu 3apaxeHusi 4YeJI0BeKa BUPYCHBIMH 3200/1eBaHusAMH. BUPYCHI BBI3bIBa-
IOT Y YENIOBEKa pa3uuHbIe 3a00JIeBaHNS, IPOHUKAST B OPTaHU3M XO35MHA HECKOJIb-
KuMH myTaMH. OJTHUM U3 CIIOCOOO0B ABIISICTCS MPOHUKHOBEHUE BUPYCa C HEKAa4yecCT-
BeHHoU nume. K npumepy, Bupyc renatura A IpOHUKAET B OPraHU3M HMEHHO Ta-
KUM IyTeM. Bupychl monajaioT B OpraHu3M 4epe3 KpOoBb, HECTEPUIILHBIE MEIU-
LIUHCKUE MHCTPYMEHTBHI, Yepe3 IUIALIEHTY OT MaTepH K IUIOAY.
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L2,

— Kak yenoBek MOXeT 3alUTUTLCA OT BUPYCHLIX 3a6oneBaHun?

Bupycer zenamuma B, 6ewerncmea, ummyroOoeguyuma u
JIp. TIEPEIAl0TCs OT YEJI0BEKA K YEJIOBEKY Yepe3 KPOBb.

Psi1 BUpYCOB IOMA/IaI0T B ABIXATEIbHBIE ITYTH Y€JI0BEKA
C BIBIXaEMBbIM BO3yXOM HJIH BO3IYIIHO-KAlICIbHBIM ITyTEM
ot 601bHOIO YesoBeKa. Takue BUPYChl CYUTAROTCS OIACHbI-
MH, TaK KaK IEepEMEIIasch Ha GOMbIIME PACCTOSHUS, MOTYT
BBI3BIBaTH d1uieMun. TakuM criocoboM MOTYT repeiaBaThb-
sl Takue 00JIe3HH, KaK I'PHIIIL, OCIia H JIp.

Bo30yaurenem 3a601eBaHus TPUIIIOM SABISETCH 6U-
pyc epunna, KOTOPbIi MOPXaeT B OCHOBHOM JBIXaTelIb-
HEBIe MyTH. 3a00JIeBaHKE TIEPeIaeTCsl BO BPeMs JbIXaHUs
BO3/YIIIHO-KAIEIbHBIM MyTEM OT OOJBHOrO K APYTUM
moaaM. BEpYycoM ocnbl 9eTI0BEK TaKKe 3apakaeTcs BO3-
JIYLIHO-KalnelbHbIM IyTeM. Bo Bpems ocnbl cHaydaia
HOPA)KAKTCS JABIXaTebHBIC IyTH, a 3aTeM KOXKa.

Bupyc renarura

s obonouks
O0omoseHme
Gen

PHK

Kancun

Kniwoyesbie cnosa

* BUpYC
* MONMOMMUEenuT
* renaTut

Kops sBisiercs kanenbHOU uHbeKnueH. Bo BpeMs 3apa)X€HUS 3THUM BHPYCOM
BHavalie HabmoaaeTcs MopaKeHNe JbIXaTebHBIX ITyTeH — OT POTOBOM TIOJIOCTH JI0

OpOHXOB, a I03Ke NMOPAKAIOTCA KOKa U KUIICYHHUK.

VYV nereif yacTo BCTpedaeTcs BUPYCHOE 3a00jieBaHHME, HA3BIBAEMOE HOAUOMUE-
aumom (Oemckuil napanut). Bo BpeMs MOITHOMHEINTA NOPAXKAIOTCA ABUTaTEIbHEIE
HCHPOHBI ITIOTKU U KUIIEYHUKA, a B HEKOTOPBIX CIIy4asX M CIIMHHOro Mo3sra. Bupyc
MOJIMOMHENINTA MEPeNaeTCs BO3AYLIHO-KAMEIbHBIM IYTEM C IUIIEH M BOJOH, C
3arpA3HEHHBIMH IIPEAMETaMH, ¢ HCIIPAXKHEHUSIMHU O0JIBHOTO YenoBeKa (BUpYyC nepe-
HOcAT MyxH). [IoMUMO 4enoBeka, BUPYCHI BBHI3HIBAIOT 3a00ieBaHMsA y OGakTepui,

rpubOB, paCTEHUH U HKUBOTHBIX.

310 MpodunakTuka BUPYCHLIX 3a6oneBaHui

HHTEe- « BakuuHauus. Npu aToM 0auH BUpYC mcnonbayeTcs Ansa 6opbbbl ¢ Apy=
pecHo.. M. B 1885 rogy dpaHuysckuin ydeHbli Jlyu Mactep usobpen BakuuHy

npoTue 6eweHcTBa.

Mpw BBEeAEHMM 3TOM BaKUMHbI B OPraHuam, Yerosek He 3abonesaeT, HO npoTue 6o-

Ne3HETBOPHOrO BUpYyCa PasBUBAETCS aKTUBHbLIA UMMYHUTET.

« Xummnyeckan Tepanus. OTOT METO OCHOBbLIBAETCS HA BIIUSIHUN XUMUYECKUX Npe-
napaToB Ha BUPYCbl. TPYAHOCTb 3aK/OYaeTCA B TOM, YTO BUPYChl BHYTPU KNeTKu
PasMHOXaIOTCA 3a CYET ee CTPYKTYP, U NPy BO3OEWCTBUM XUMUYECKUX BELLECTB
Ha BUpYC HapyLlaeTcsi O6MeH BELECTB 1 B CamMOM KreTke.

» UHTepdpepoH. 3alinTHOE BELLECTBO, CUHTE3UPYEMOE CaMOW KNETKOW B OTBET Ha
BNUsiHMe Bupyca. OTOT 6eNoK NpensTCTBYeT pa3MHOXEHWIO BUpyca, NoNasLUero B
kneTky. HabniogeHus nokasanu, YTo Yem MeHbLue BbipabaTbiBaeTcsa MHTepgepo-
Ha B OpraHuame, TEM TsKENEee NpoTekaeT BUpYCHoe 3abonesaHue.
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NPUMEHEHME W NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. YcranoBHTe COOTBETCTBHE:

3aGoueBanue

A. C 3arpsi3HeHHO# MUINeH

B. Yepe3 kpoBb

C. Bo3aymHo-KaneJbHbIM
nyTeM

S 5= D =

T'ematur A
TI'ematut B
NmmyHOIEDAIHAT
I'punm

Ocna

2. CpaBuuTe BUpPYchI M OakTepuu. /g Kax/a0ro yreepxaeHus peluTe, BepHO JIM OHO
A1 BUPYCOB, OaKkTepuii mum Tex u Apyrux. OTBeT 3aHecHTe B Ta0/IMILY.

1. Bei3piBaloT UHGEKIUOHHEBIE
3a0051eBaHMs U SIIUICMHUH;

2. SIBnsIOTCS HEKJIETOYHOU hopMOi
JKH3HHU;

3. HexkoTopsie SBIIAIOTCS aBTOTPOdaMu;

4. [lepeBUIraloTCs C HOMOILBIO
KTYTHKOB;

5. Pa3MHOXKAI0TCS BHYTPH KJIETOK;

6. XpaHAT CBOIO I'€HETHYECKYIO
UH(OPMAIHKIO B HYKJICHHOBBIX KHCIIOTAX;

7. IMEIOT KJIETOYHYIO CTEHKY;

8. Umerot 6enkoByio 0605104Ky;

9. MoryT BcTpauBaThCsi B FCHOM XO351Ha;

10. He umeror chopmupoBaBiierocs sapa;

11. PasMHOKaIOTCA JICIICHUEM.

Tosnbko
BHPYCBI

Tonbko Bepno mis
Oakrepun | obenx
Ipynn

3. Hcnous3ysi IONOMHUTEIbHbIE HCTOYHMKH HHGOPMALHM, IOATOTOBLTE COOOILEHHE O
IIPOSIBJICHHH BHPYCHBIX 3a00/1eBaHuii. 3aHecuTe HHGOPMALMIO B TAOMIY:

Boiesnu yeinoseka BoJie3Hu JXHUBOTHBIX

Bone3nu pacrenuit

4. OTBEeTHTE HA BONPOCHI:

e HekoTopbie BUPYChI IPOHUKAIOT B OPraHU3M YE€JIOBEKA YePe3 CIIM3HCTHIC 000I0YKH.
BepHO 111 yTBEpI)KIEHHE, YTO BUPYC MOKET IPOHHKHYTh B OpPraHU3M 4eJIoBeKa

4epes3 CIU3UCTYIO I1a3?

e Ilouemy BpelOHOCHBIE KOMIIBIOTEPHbIE POTPAaMMBI, HapyIIalomue pabory

CHCTCMBI, TOXKC HA3bIBAKOTCA BnpycaMM?

a4
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m KﬂETOquIE CTPYKTYPbl U UX ®YHKLIUA

— Kakue cTpyKTypbl ABNAKTCA O6WMMM ANA XXUBOTHOM M pacTUTeNbLHOM
KneTok?
@ =C yeM CBfi3aHO HanNM4Me pasnNUYaOLLMNXCA CTPYKTYP B 3TUX KneTkax?

BONBIIMHCTBO KJIETOYHBIX CTPYKTYP OT/AENEHbI OT LUTOIUIa3Mbl MeMOpaHoii (0T
nar. “membrane” — koxwuna, o6o104ka). MemOpaHna COCTOUT M3 ABYX JIMIIMIHBIX
cinoeB U OenkoB. CTpyKTYpBI KJIETKH, UMEIOIIUEe MeMOpaHy, Ha3bIBAIOT MeMOpaH-
HbiMu opeanoudamu. HeKOoTOpble OpraHOMAbI HE OTAENEHb OT LUTOIUIa3MBI
MeMmOpanoi. Takue opranouIs! HA3EIBAIOTCSA HEMEMOPAHHbIMU OP2AHOUOAMU.

MemGpannbie opranouabl. OTH OPraHOWIBI ACNATCS Ha JBE TPYNIBI — OJHO-
MeMOpanHbIe 1 1ByXMeMOpanHbie. K oJHoMeMOpaHHbIM OTHOCSATCS SHI0TIIa3MaTH-
YecKas CeTh, KOMIUIEKC [ ONBKH, JIM30COMBI, a K JBYXMEMOpaHHBIM — MHTO-
XOH/PHH M TUIaCTH/IBL.

OnHoMeMOpaHHBIE OPraHOMABLI. JHOONIAZMAMUYECKAs cemb TPEACTaBIAET
coboii cucTeMy OT/eNleHHBIX MeMOpaHaMH JpYr OT ApPYyra KaHaJIOB U IOJOCTEHL.
BeiaensioT mepoxoBaTeIil ¥ TIaIKHHA THITEI 3HAOIIIa3MaTHIecKoi cetn. Ha mem6-
paHax IIEpOXOBATOH YHIOIIIA3MaTHIECKON CETH PacIojiaraeTcs MHOXKECTBO pubo-
COM, KOTOPBIC H IIPUIAIOT €M “IIepOX0oBaTOCTh”. 3/1eCh IPOUCXOAUT CUHTE3 Oelka.
Ha rnagko¥ e 3HAOIUIa3MaTHYECKON CETH CHHTE3UPYIOTCS YTIIEBOABI H JIMIH/IBL.
DHJI01U1a3MaTHYEeCKast CeTh HE TOJIBKO HAaKAIUTWBAeT CHHTE3HPOBAHHEIE B €€ KaHaJIax
¥ TIOJIOCTAX BEIECTBA, HO M oOecredynBaeT TPAHCIOPTUPOBKY JITHX BEINECTB B
KJIETKE.

Komnnexc I'onvOoicu B KIE€TKE NMPEACTABICH Pa3sIMYHBIMU ITACTHHYATHIMHU T10-
JOCTAMM, KaHaIbLAaMH U Iy3blpbkaMu. OcHOBHas QyHKIMA KomIuiekca [ombpku
3aKJII0YAETCS B 3allaCAHUH BELIECTB, 00Pa30BaBUIMXCSA B KIIETKE, U y4aCTHE B X BbI-
BEJICHUH U3 KJICTKH HapyKy. KpoMme Toro, oH ygacTByeT B ()OpMHPOBaAHHUH JTH30COM
U OOHOBJICHHH ITa3MaTHIECKOH MEMOpPaHEI.

JIuzocomer (om zpeu. “lysis” — pacTBopsio, “soma’” — TENO) — ATO Iy3BIPHKH,
BHYTPH KOTOPBIX HAXOAATCSA (DEPMEHTHI, PACIICIUIAIONIHE OCIIKH, JKUPBI U YTIICBOIbL.
OcHOBHOM (pyHKIHEH ABIAETCHA y9aCTHE BO BHYTPUKJICTOYHOM ITHIICBAPEHHH.

JIByxmemOpanHble Opranonabl. K HUM OTHOCATCS MUTOXOH/PHUY M IUIACTH/IBL.
Mumoxomnopus (ot rpeu. “mitos” — Huth, “chondrion” — 3epHO, TpaHyIa) — 3TO Op-
raHoujl oBaJbHOM (opmbl. Mutoxonapuu umeror cobersennyio JTHK, mostomy
OHHM MOTYT Pa3MHOXKaThkCs JieIcHHeM ronosnam. OnpeieieHHas 4acTh YJHEPIUH, KO-
Topasi oOpa3yercsi B MUTOXOH/IPHHM, YYaCTBYIOIIEH B KIETOYHOM JBIXaHHH, MOXET
3amacaThCs B BH/IE SHEPTUH XHMHYECKUX COCAHHEHUH. DTa SHEPTUs HCIONb3yeTCs
JIPYTHMH CTPYKTYpPaMH KIICTKH.

ITnacmuowr (ot rped. “plastidis, plastos” —

copMHpOBaHHBIH, BBUICIUICHHBIH) — OpPraHo- * MeM6paHa
HJIBI, BCTpEYAIOIIMECs, KaK IIPpaBUJIO, B pacTH- * MeMBpaHHbIe opraHouab!
TeJILHBIX KiIeTKax. Tak ke, Kak ¥ MUTOXOH/IPHH, * HeMeMGpaHHble opraHouAL!

umeror cobcrsennyro JIHK, nostomy moryt
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pa3sMHOXKAThCS JEIEHHEM IonoiaM. Paznuyaror Tpu BuJa IUTACTH/L: XJIOPOILIACTHI,
JEWKOIUIAaCThI, XpoMoracTel. JlelkomnnacTel OECIBETHBI M MOTYT HAKaIUIHBATh
3amacHBIC INUTATCNBHBIC BEIIeCTBAa. B XpoMoruacTax cojepkaTcs NUTMEHTEI,
NPUAAIOIINE PAa3IMYHbIe 1IBETA PACTEHHAM. XJIOPOIUIACTHI 3€JIEHOT0 L{BETA; 3eje-
HYIO OKpPAacKy MM IPHIAeT MUTMEHT XJaopoduimt. Xmopohuir cnocobeH morionars
sHepruro Comana. Ha cBery B Xnoporuractax uaer ¢orocunres. Ilpu aTom ompe-
JIeJICHHAas YacTh COJTHEYHOM YHEPTUH 3a1acaeTcs B BUJIe XMMUYECKHX COCIMHECHHI.

e ]|

OnpepenuTe Ha3BaHWUA YKa3aHHbIX B Tabnuue opraHouaos,

MemGpaHHbIe opraHouabi

O CUCTeMa KaHarnbLieB pa3HbiX pasmepos
o [BYX TUMOB: LLEPOXOBAaTbIN U rNagKkui

O COCTOMT U3 CIOXEHHbIX CTOMNKOIN NOSocTen
O Ha UX NoOBEpPXHOCTH oGpaaytorcn ny3blpbKU

O OKPYXeHHbie MeMBpaHOi OKpyTTibie Unu
YANVUHEHHbIE YacTUYKu, coaepxaluve
nuLiesapuTenbHble (hepMeHTbI

o [AByxmembpaHHbie
O WCTOYHUK SHEPruU KIeTKu

o CylecTByioT Tpy Buga (nenkonnactsl,
XPOMONMSIacThl, XfOponnacTbl)

Hemem0pannbie opranouabl. K HuUM oTHOCSATCS pHOOCOMBI M KIIETOYHBIH LIEHTP.
Pubocomut (0T rped. “soma” — TeNo) — OpraHOM HEMEMOPAHHOIO CTPOEHHS.
Kaxgas pubocoMa coCTOMUT M3 JBYX 4YacTHll — Oonpiioi U Manoi. PyHKuueH
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pubocom sBnsercs cuHTe3 Oenka. s cuHTe3a Genmka oHH OOBIYHO cOOpaHBI B
TpyNIibl, HA3BIBAEMBIC NOAUCOMAMU.

Knemounwiii yenmp COCTOMT U3 JABYX NEPICHIAMKYIISAPHO PACIONOKCHHBIX 1ICH=
TPHOJIEH.

Ientpuonu nocTpoeHsl W3 MHKpoTpyOodek. KileTounslii meHTp ydacTByeT B
npoluecce AeIeHHs KICTKH. B KieTkax BRICIIMX paCTCHUH IEHTPHOJIM OTCYTCTBYIOT.

MPMMEHEHME W NPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. 3amoanMTe CXemy:
A
[N

2. BbiOepHuTe BepHBIi BApHAHT:

e DOTOCHHTE3 MPOUCXOIHT B XJAOPONIACMAX/IEUKONAACAX

o DepMeHTsI, pacHIeIUIsIoNne OeJIKU, JKUPBI, YTIIEBOBI, COAEPXKATCS B pubocomax/
U30COMAxX

o JKupbI H yriIeBo/bI 00pa3yloTCs B pubocomax/sHOONIazMamuieckon cemu

e DBenku, )KUPBI U YITIEBOAbI HAKAIUIMBAIOTCS IIPO 3aI1ac B KOMNJIEKce
Tonvoorcu/pubocomax

o Sopvuuxo/knemounslil yenmp He SBISETCS OPraHOMUIOM.

HemeMmb6pansbie

3. Pa3mecTHTe HOMepa yTBep:KAeHUH HA COOTBETCTBYIOIINX YaCTAX JUarpaMmMbl Benna.
1) Hamuune JTHK.
2) HexkoTropsie BU/IBI MOTYT HaKaIUTMBATh 3allaCHbIE MUTATEIbHbBIEC BEIIECTBA.
3) Hexortopsie GOPMBI COAEPIKAT IIBETHBIE TUTMEHTBL.
4) B HeKOTOpBIX BHJAX WJIET mpornecc GOTOCHHTE3A.
5) HWmerot nByxMeMOpaHHOE CTPOEHHE.
6) OO6ecrnieuynBarOT KJIECTOYHOE AbIXaHHE.
7) MoryT 3anacath 3Hepruio B Buae ATO.
8) Pa3mHOXalOTCH MyTEM AETICHHUS.
Mumoxonopuu ITnacmuoul

4. B KaKHX KJIeTKaxX — IPOKapHOTaX HJIM 3yKapHOTaxX — mpobJieMa pacnpeeieHAst
obs3aHHOCTel pemeHna Ha GoJiee BbICOKOM ypoBHe? OO0bsAICHHTe CBOM OTBeET.
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m OBMEH BELWECTB U NPEBPALLEHUE 3HEPIU B XXUBbIX
OPrAHU3MAX

— [nA Kaknx XU3HeHHbIX npoueccoB opraHn3mMy HyXHa 3HQPMﬂ?
’ — OTKyAa XMUBble CyllecTBa nony4yarT 3Ty 3Heprmo?
@

U3 okpyxaromeil cpeibl B KJIETKY MOCTOSHHO MOCTYTAIOT BEIIECTBA U YA~
I0TCS U3 Hee MPOAYKTHI pacmajia. DTO HA3bIBAETCA 0OOMEHOM éewjecme, Vil Mema-
bonuszmom (OT rped. “metabole” — npeBpamieHne).

Hpoaykret nuranus

' il
Karaboamiv —~—
KaraGonnueckue by &
IPOLECCh .
—— 4
Anaboam benxi Yrnenom Kupu
Anabonuyeckie P mm pesvE—
TIPOLCCCRE \<¢;-\.°'4~ i i

/;vgj ~ ’ e

Uivoren (Grusorii
KPaxaiuI, oopasyionuiics
i3 IPOCTIIX YITICBOIOR

B ICHCHI M CREICTHAIY

MBJLELERX )
— Asunoxncnor  [poctwe Mnuepnn
YITeBO/IL W OKHpHLIE
KHCAOTW
Paapyenne l \ / Pacuan
MELLIEYon s AHPaBOl
‘ Cunres iy
. Dneprig i oTomenne R

(~|||c') :INa

OcHoBy 0OMeHa BEIIECTB COCTABIIAIOT IIpoLiecchl aHabou3Ma 1 KaTabonu3ma.

Anabonuzm (ot rped. “anabole” — mogHUMAaTh), WM accumunayus (OT naT. “assi-
milatio” — cIsHHUE, YCBOCHHE) — MPOLICCC OOHOBIICHUSA M IIOCTPOCHHS CTPYKTYPHBIX
YacTel KIETKH M TKaHe# opraHu3Ma. B cBsi3u ¢ 3TUM aHAa00JIM3M TaKXKe Ha3bIBAIOT
U naacmuyeckum obmenom (ot rped. “plastikos” — Bastb, Nenuts). B npouecce
aHabonm3Ma uaeT GMOCHHTE3 CIIOKHBIX MOJIEKYH MO0 M3 NepBUYHBIX, JIUOO moc-
TYNaOIMX U3 BHEIIHEH CpPEJbl MPOCTHIX MOJEKYI. B pe3yinbTaTe CHHTE3HPYIOTCS
HEoOXoaMMBIE I OpraHuM3Ma O€iKH, HYKJICHHOBBIC KHCIIOTHI, YTJICBOABL. AHa-
6osm3M npoTekaer 6osiee HHTEHCHBHO B IIEPHOJ] pOCTa OpraHu3Ma. B coeiuHeHusx,
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obpazoBaBImIUXCs BO BpeMs aHabomu3Ma, SHEPrus
HaKaruIuBaeTcs B (OpMEe XHMHMUYECKUX CBA3€H. OTa
SHEPIrHsA MONYYaeTCs U3 SHEPTHH, BHIACIACMON IIPH
npoleccax pacnaja BeLecTB, TO €CTh IpH Kama-
bonuyeckux peakiusax B KIETKE.

Kamab6onusm (ot rpeu. “katabole” — cOpacriBa-
HHE, pa3pylICHHUE), HIH AUCCHMHIIIALMA — 3TO Ipo-
leCC pacraja CIOXKHBIX OPraHM4EeCKHX MOJICKYII

Knwuyesbie cnosa

* aHabonuam

* KaTabonuam

* aCCUMMUNALUA

* nnacTuyeckum obmeH

* 3HepreTU4ecKkuim obmeH

JI0 IPOCTBIX COCJAMHECHHMH C

BhiesieHneM SHepruu. KaraGonuyeckue mpoiecchl 00ecreunBarOT SHEpruei Bce
Oouoxumuueckue mporeccel. [103ToMy TpoIiece HA3BIBAIOT TAKXKE IHEPLeMULecKum
0bmerom. YacTh SHEPTHH, BEICBOOOXKIAIOMICHCS TIPH pa3pbiBe XUMHUYCCKHX CBA3CH
B OPraHUYECKHX COCIMHEHHAX, 3aI1acaeTcsi B XMMHUYECKOM BEIECTBE, Ha3bIBACMOM
adenozunmpugpocgopnoii kucnomou (ATD).

MeTtabonusm

(oBmeH BelecTs)

I

AHabonuam (accummunsaums, NNacTU4eckui
obmeH) — obpa3oBaHue Monekyrn U3 NpocTbIX:
A+B= AB
3Heprm1 nornoiwjaercsa

KataGonuam (auccummnaums, oBMeH aHeprum) —
paciuennieHne CROXHbLIX OPraHU4ecKux MoneKyn
[0 NpocTbix coeauHeHuin: AB = A + B
JHeprus BouigenseTcs

— B KaKHX 4acTsX KJIETKH IIPOUCXOJAT OHOIHEPreTHUECKHE MPOLIECChI?
— Kakoe BeniecTBo BCTynaeT B SHEpreTHIeckuii ooMen?

. CrpoeHue monekynoi AT®

CpaBHuUTe cTpOoeHue

Makpoapruyeckue cBsian

AT® co cTpoeHueM Hy=
kneotnaos AHK n PHK. o ?H / ?H OH
= Kakue y Hux cxogHble HC-O0-P-0O ~ PO ~ fLOH
M OTNNYUTESBHBIE D B~ i h "
H . (o} 0 0
npu3HaKn? H
OH OH OcraTteu opTodochOPHON KUCNOTH

Aneno3unrpudocdopnas xuciora (AT®). Opranudeckoe BemEeCcTBO, obecme-
yuBarollee KiIeTky sHepriueid. AT® cuuraeTcs yHUBEPCAIbHBIM HCTOYHHUKOM SHEp-
ruu. ITo xumuaeckomy cocraBy AT® sBisercs HykieotunoM. B ero cocras Bxonat
a30THCTOE OCHOBaHME ajieHWH, pubo3a (yrneBoja) M ocTaTku opTodochopHOi

kucnotel. DHeprus B AT® 3anacaercs, B oc-
« [1nsa npotekaHusa Bcex Guoxmmm-

HOBHOM, B CBA3AX MEXIY OCTaTKaMH OpTO-
(hochopHON KHCIOTHI, HAa3BIBAEMBIX MAKpO-
apeuveckumu cesazamu. IIpu paspeiBe OJHOM
Makpoaprudeckoit ceasu B AT® orgensercs
OIMH OCTAaTOK OpTO(OCGHOPHOH KHUCIOTHL, U B

YeCcKuUX peakuui B Knetke Tpebyercs
aHeprus AT®. K npumepy, 3anaca
3Heprum AT® B MbllLLaX XBaTaeT Ha
20-30 cokpauieHui. [oatomy B kneT-
Ke HenpepbIBHO UAeT cuHTes AT,

“masalls Knetka —anemeHTapHas eaMHULA CTPOSHMS U Pa3BMTISA XXMBOTO OpraHuama
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pesynbrate Bblgensercs n0 40 x/lx sueprum. Ilpu oTjeneHuu OJHOrO ocTaTka
optodochopHO# KHCIOTEI 0Opasyercst adenoszunougocpam (AID). 3to coequ-
HEHHE MOXXET CHOBa npeBpaTuThes B AT®. IIpepamenus AT® B AJID u obpaTHo
CITy’KaT OCHOBHBIM MEXaHH3MOM BBIPAOOTKH SHEPIUH B KIIETKE.

ITpn neobxomumoctn ot AJIP MOXET OTAEIHUTBCA €IIe OJHH OCTaTOK OpTO-
(hochopHOMI KUCIIOTEI, ¥ B pe3yJIbTaTe pa3pbiBa 0UCPEIHON MaKpOIPTHUECKON CBA3H
Boiessiercs 40 kx snepruu; npu srom AJ{® npespaniaercs B adeHo3uHmonoghoc-
¢am (AM®D), B cocTaBe KOTOPOTO OCTAETCS OJUH OCTaTOK oprodocdara. 3a cuer
Gorareix dSHEprued Makpodprudyeckux cBszed B Moiyiekyinax AT® xierka Moxer
HAKaIUIMBaTh M NPH HEOOXOMMOCTH PacXo0/10BaTh IHEPIHIO.

Poan AT® B kierke. B kietke B mpoueccax OHOCHHTE3a, IpU JBHKECHHUH,
o0pa3zoBaHMM TeIia, OOpa30BaHMM HEPBHOTO HMMITYJIbCA M JPYTHX >KH3HEHHBIX
npoueccax ucnonbdyercs sHeprus ATO.

MPUMEHEHME M NMPOBEPKA NMOJTYYEHHbIX 3HAHUIA .

1. YcraHoBHTE COOTBETCTBHE:
1. Pacniaj opraHuyecKuX BELIECTB

AMISILIS 2. CuHTe3 OpraHUYeCKUX BEIICeCTB
A ACC 3. Beienenue sHeprun
B. JUCCUMIILSIIS 4. Dorocarres

5. brnocunres GenkoB
6. ITornonienne SHEPruu

2. Buifepure BepHbIe YTBEpKICHHA:
* B monekyine AJI® uMeroTcs TpH MaKpOAPIHYECKUE CBA3ZH
* DHeprus AT® pacxojyercs Npyd MHOTHX KH3HEHHBIX IIPOLEccax
« [Ipu otaenenuu oHOTO ocTaTtka oprodochopHoit kucnoTs! Beaensercs 17,6 kIx
SHEPruU
* 3a cyeT DHEPruM MaKpOIPrudecKux cpsasei B Monekynax AT® kierka HakarmBaer
SHEPrHIO MM UCIIOJB3YET ee.

3. Ha cxeMe u300pazeHbl 2JIEMEHTDI,
cocraBiisiomue AT®D:

D
U3 4ero coCTOAT TH 2IEMEHTHI? l 1
— ~ ~
i = (1) 2 ~I§‘

B) .o ;
C) e

BHumarenpHO mocMoTpuTe Ha cxemy: onpejenure Hykiaeotiuasl AM®, AJIO, ATO u
HAIMIIXTE NOJIHbIE HA3BaHUA ITHX MOJIEKYJI.

l) e R
2) e ;
3) e

Yro o6o3uaueno 6yksoit D? -
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m HACﬂEﬂCTBEHHAH WH®OPMALIUA U TEHETUYECKWUA KO

— KakoBo cTpoeHue 6enkos?

- Mouemy Genku KaXXA0ro opraHM3ma oTnNUYalTCs ApYr oT apyra?
@

Taxue cBOHCTBA KHBBIX OPraHU3MOB, KaK CAMOBOCIIPOM3BE/ICHHE, HACIIEICTBCH-
HOCTBh M M3MEHYHBOCTB, MIPOSBIIAIOTCS, HAYMHASA C MOJIEKYIspHOro yposHs. ITo atoi
NpUYMHE YCTAHOBJICHWE NMPUHIUINA MEpeladyd HACIEeJCTBEHHOW MHGOpMalUH o=
TOMCTBY CTaJIO BO3MOXKHBIM TOJIBKO nocie u3ydeHus monekynsl JJTHK.

CT o oscrmaenns |

= Moyemy nameHeHue, npounsollesliee B OAHOM reHe KNneTku, MoXeT NOBTOPUTLCA
B reHax notomcrea?

JHK u ren. Hocutenem HacieICTBEHHON

unpopmauun gsiusercs monekyna JHK. Wn-
dopmals 0 IEpBUYHOM CTPYKTYpe Gelka Xpa- G
HUTCSI Ha COOTBETCTBYIOIMX ydacTKaX MoJle- S OHRTEIOCIE SR
kynsl JIHK, naseiBaembix cenamu. Taxum oOpaszom, zen (oT rped. “genos” — mpo-
UCXOXKAeHHUE, poa) — 210 yyactok JIHK, coxepxamuii HHGOpMALHIO O IEPBUYHOM
CTPYKTYpE OAHOM MOJIEKYJbI Oernka.

lenernyecknii koj. B renax xpanutcs nHMOpMAIHA OCIEI0BATEILHOCTH aMUHO-
KHCIIOT TOTO MJIM MHOTO CHHTe3HupyeMoro Oenka. Briociezncteum ara mH(popMamus no
NPUHIMITY KOMIUIEMEHTApHOCTH nepenuchiBaercs Ha u-PHK u nepenaercs notomMcTBy.

O6uwan cxema KogupoBaHusi ammHokucnoTt Ha [IHK

Hyxzxeomud ... TeueTwaecknii Koo =------
M/k A A uaAa A TTA u A A
JIHK ‘7;];1;1_1;']_"_’ A

THocredosamersnocms asuunosucion & Geixe

Hudopmanus o Kaxa0i aMHHOKHUCIIOTE, BXOSALIEH B COCTaB NEPBUYHOM CTPYK-
Typs! 6enka, “3anucana’” Ha JIHK u PHK B Buzie komOuHanuy u3 Tpex HyKI€OTHIOB,
Ha3bIBAEMOM mpuniemom.

“nasa il Knetka —anemeHTapHasn eauHMLIA CTPOSHUA U Pa3BUTUS XXMBOIO OpraHmM3ma - 51



Crioco6 3amucu uHGOpPMALUK O NEPBUYHON CTPYKType Oeika B BHUIE OIpeje-
JIEHHO¥M mocnenoBaTenbHOCTH HykiaeoTuaoB B Monekynax JIHK u u-PHK, nasw-

BACTCS 2EHEMUYECKUM KOOOM.

DesTenbHocTb .

PaccmoTtpuTte Tabnuuy u Ha 0OCHOBe MpUHLMNA KOMMNIEMEeHTapHOCTU onpeaenuTe Tpun-
neTbl, KOTOpbIE A0MKHbI ObITb BMECTO 3HaKOB “?”. KakvumMu Tpunnetammn KOAupyroTCa Ha u=
PHK aMMHOKMCNOTbI BanuH 1 rnyTamuH?

| uens TTT rTT ? ? LAL ?
OHK

Il uens ? ? TTA uTT ? AAT
un-PHK Yvy ? AAY ? LIAL YYA
AMUHOKUCIOTBI* deH Ban Acn rny Uuc INen

cooTBeTCTBYET?

* ®eH — peHnnananvH, Ban — BanuH, Acn — acnaparuH, Fny — rnytamuy,
Luc — uncteunH, Jlen — nenuuH.

— W3 cKOMbKNX TPUMETOB COCTOUT KaXXAbIV KOA U CKONbKUM aMUHOKUCIOTaM OH

CaolicTBa reHeTH4ecKOro kojaa. I'enernyeckuii koj obnanaer psaaom ocobeH-
HocTed. Tak, KOJ TpPUIUIETEH, TO €CTh B KOJAMPOBAHUU KAXKIAOW AMUHOKHCIIOTHI

YYacTBYIOT TPH HYKJIICOTH/A.

B reHeT4ecKoM KOJI€ KaXKJ 10 aMUHOKHCIIOTE COOTBCTCTBYCT OJIMH TPHIUIET, HO
HEKOTOPBIC aMUHOKHCIIOTHI MOTYT KOOAUPOBATHCA OAHUM U HECKOJIBKMMH KOJAAMH.
B reneruueckom koje MEXY I'€HaMH CYIIECTBYIOT TPUIUIETBI, Pa3AC/IAIOMHE X U
HHUYEro HE KOAUPYIOIIHE. Bo Bcex XHMBBIX OpranusMax OJHWHAKOBBIM aMHHOKHC-

JIOTaM COOTBCTCTBYIOT OJMHAKOBBIC TPHUILICTEI.

1. [OnwuHa ogHoro Hykneotuaa = 0,34 Hm

2. Pa3smep OQHOro reHa = AnvHa OfHOro HyKreotuaa x n (Kon-8o HyKNeoTuaos)

3. Kon-Bo aMMHOKWUCNOT = KOM=BO HyKNeoTuaos: 3

4, Macca oaHOro reHa = Korn-Bo HyKneoTUoB X Maccy OAHOro Hykneotuaa
5. Macca ogHoro Hykneotuaa = 300 a.e.M.

6. MonekynspHas macca 0HOro aMMHOKMCNOTHOro octaTtka = 110 a.e.m.

7. CooTHoweHue Hykneotuaos B Mmonekyne AHK—A+ /T + =1
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NPMMEHEHME W NPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. Ha ocHOBaHMH IOC/IeJ0BATEJLHOCTH HYKJIeOTHAOB B oaHoil umemoyke JHK mo-
CTPOIiTe NPOTHBOMOJIOKHYIO IENOYKY:
1-s1 nenouka JIHK ...
2-s nenouka JJHK AAA — ALl — ATI]— ATT — ATT' — AAT
TToctpoiite nens u-PHK, cooTsercTByrontyro nepsoi nenouxe JJHK.

2. Monomepom JHK u PHK siBasiercsi:
a) a30THCTOE OCHOBaHHE
B) Je30Kcuprbo3a uim pubosa
C) a30THCTOE OCHOBAaHHE M OCTAaTOK OPTOHOCHOPHOI KHCIOTEI
€) HyKJICOTHIBI

3. B xakoM 0TBeTe NPaBHJIbLHO YKa3aHbI CBOMCTBa, oTIMYalomue Mojiekyay JHK ot

moekyina PHK?

a) OJIHOIIENOYEYHas, B COCTAaBE HMEETCS I€30KCHPHOO03a, SABIIAETCS HOCHTENEM Haclell-
CTBEHHOW MH(OPMAIHH.

B) JIBYIIEIIOYEYHAs, B COCTaBe MMeeTcs prO03a, NMEPEHOCHT HaCIEACTBEHHYIO HH(Op-
Maluio.

C) OJIHOIIENIOYEYHas, B COCTaBe MMeeTcs pubo3a, IEPEHOCHT HaCIeACTBEHHYIO HHOpMa-
ITHXO.

d) aBynenodedHas, B cocTaBe MMeeTCs Je30KCHpHD03a, ABISETCS HOCHTENEM Haciel-
CTBEHHOW MH(OPMAIHH.

4. Pemmure 3a1a4u:
e  YuuThIBas, 4TO B cOCTaB Oelika MHCY/IMHA BXOAUT 51 aMHHOKMCIIOTA, pacCYUTaliTe
KOJIMYECTBO HYKJICOTHIOB I'€Ha, KOAUPYIOIUX TOT OElIoK.
e Monexyna JITHK comepxwut 80 000 octatkoB A, uto coctaBuser 16% ot obmero
YHCIIa HYKJIEOTH/IOB B MoJieKyJie. Onpe/ielTuTe KOJMMYECTBO OCTAIBHBIX HYKJIEOTHIOB
M JUTMHY JaHHOH mMonekynsl JTHK.
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m 5VIOCVIHTE3 BEINKOB

— W3 KaKux KOMMOHEHTOB COCTOAT Genku U HYKNeUHOBbIE KUCHOThI?
’ — Kak 3aBUCUT CTPYKTypa 6enKkoB B KNeTke OT CTPOEHUA HYKNENHOBbIX
B3 Kucnor?

B xierke mocTosiHHO 00pa3yloTCs HOBBIE BELIECTBA. DTOT IIPOLIECC HA3BIBACTCS
buocunmesom (orrped. “bios” —xu3Hb, “synthesis” —obbeaunenue). B npouecce 6uo-
CHHTE3a CHHTE3UPYIOTCS OCIIKH, KUPBI, YIIICBO/IBI ¥ APYTHE OPraHUYCCKHE BEIIECTBA.

Buocunres GesikoB. Kaxkas KiieTka COJACPIKUT XapaKTepHbIC /Ui Hee OeskH.
Wndopmanus 06 ux nepBUYHON cTpykType 3akoxupoBana B JIHK B Bume mocme-
JIOBaTENILHOCTH HYKJICOTH/I0B. Bo Bpems cuHTE3a MoJeKyisl Oenka nHdopmalms,
umeromascs B JIHK, neperocurcs k pubocome ¢ momompro u-PHK.

AesrenbHoOCTh .

PaccMoTpuTe pUCYHOK U OTBETLTE Ha BONPOCHI:

1. 'pe pacnonoxeHa monekyna JHK?

2. ['ne n kak cuHTesnpytoTcs monekynbl n-PHK?

3. Kakum obpaszom nonagaet nHchopmaums o CTpykType 6enka 13 sapa KneTky B Lutonnasmy?
4. Kyna Hanpasnsetca u-PHK B uutonnasme?

5. 'ge HaxopsaTcst monekynbl T-PHK?
6.
7

. Y10 npucoeguHsioT k cebe T-PHK?
. YT0 cuHTe3upyeTcs B pubocome?

Cxema cuHTe3a Genka B 3yKapuoTU4YeCKOW KneTke
I'en

Tpancnopruposka
AMHHOKHCAOT K pubocome
¢ nomouso 1-PHK

Pudocoma

==
Chopka
NOMHICHTHAHOMN

Hepexod
u-PHK uz sopa

H (3] :
& HUMONIAZMY / Q { uenm
< = T AMHHO-
.. . PRl
W= \ o, KitcioTa @
©

X ¥
. (e ) Mosnexyna
T'Pm‘q {. ’Gc;ma
I

L
11 TOMNMNA3IMA

DTOT MpoLecc MPOXOAUT B JBa TAIA: MPAHCKPUNYUS N MPAHCAAYUL.

Tpanckpunyus. Ha stane nmoaroToBku K CHHTE3y Oeika 3aK0JMpOBaHHAs WH-
(hopmanus o MocIe10BaTeIbHOCTH aMHHOKHCIIOT [0 IPHHIMITY KOMITTIEMEHTapHOC-
T nepenucsiBaercs ¢ oxnHor uenu JJHK na u-PHK. DtoT mpouecc HasbiBaercs
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L2

mpanckpunyuei (0T nar. “transkriptio” — nepe-
ians ol

MIUCBIBAHHUE), TO €CTh MEPENHUCHIBAHUEM HHDOP-
Mmarmu. O6pazoBapmascs u-PHK nepexomur us * TPaHCKpUNuuaA
A7Ipa B LIATOILIA3MY KJIETKH. = TPANCIALWA

Tpancasayus. Bropoii atan 6nocunTe3a 6em-
Ka HasbIBaeTca mparnciayuen (0T naT. “translatio” — nepeson). Bo BpeMs TpaHCHA-
uu mHGopManus o crpoeHnn Oenka, 3anucanHas Ha u-PHK B BHae nocienosa-
TEJbHOCTY HYKJICOTH/IOB, B pubocoMax NpeBpamaeTcs B CHHTE3UPYEMYIO COrNIACHO
OTOMY KOJIy IOCIIE0BATEIEHOCTE aMUHOKHUCIIOT — ¥ B KOHEYHOM UTOTE 00pasyeTcs
noJMnenTuaHas uens. [Ipouece TpaHCHsSLMK MPOTEKaeT B pubocomax.

Tpaucnauyus
Konoswit Tpimer
OO BRI UoH o= n-PHK
R
Anenun = i B iPuBocoma
Ny s ~ >
*J _' taaet Konogsrii
Ypauun ‘ \ I TpiiIeT
Cyas 0 Hne i
Tay | 1-PHK
Llnrosun ! Acn \\\\q. - o
A \‘\v‘ AMHHOKHCAOTH
Mer Ca
o o s
oy e ke

A\

ITocnie okoHYaHMS CHHTE3a MOJHIIeITHHAs 1enb oTaensercs or u-PHK. 3atem,
CKPYYHMBAsICh B CIIMPailb, IPHHMUMAET BHAYajle BTOPUYHYIO, @ 3aTEM XapaKTEPHYIO
Jis 9TOTO OernKa TpeTHYHyIo CTpyKTypy. IIpomecc obpazoBanus GenkoB mpoHcxo-
JIUT UCKITFOYMTENIBHO B KUBOH KJICTKE.

Bo Bpems xe cuHTe3a HeGEIKOBBIX MOJEKYyJ BHadane obpasyercs cneuudpu-
4ecKuit OeoK-pepMeHT, a 3aTeM IPH YIaCTHH ITOH MOJIEKYJIBI CHHTE3UPYIOTCS yT-
JIEBOJIBI MUTH JIATTHIBL.

» B 1954 rogy yaanock paclwmdgpoBaTth NepBUYHYIO CTPYKTYpY 6enka. 31o 6bin
6enok WHCYNUH, KOTOPbIA perynupyeT coaepXXaHue rnioko3bl B KpoBU. JTO UC-
cnegosaHve anunock nodty 10 net. Monekyna WHCynuHa COCTOUT M3 ABYX
nonunenTuaHbix uenoyek. OaHa n3 Hux cogepxut 21, a gpyras — 30 amu-
HOKUCIOTHbIX OCTaTKOB.

» B HacTtosiLLee BpeMsA OCYLIECTBINEH UCKYCCTBEHHbIA CUHTE3 MHCYNuHa. [ns nony-
YeHUs O[HOM U3 NOoMUNENTUAHBLIX Leno4Yek notpebosanock nposectn 89 peak-
uuin, a ansa nonyyexnust apyro — 138. B XuBbIX e opraHuamax cuHTe3 6enkos
NPOUCXOAUT O4eHb BbicTpo.
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NPUMEHEHME W NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. BeiGepuTe BepHBIH OTBET:

* Kak Ha3pIBaeTcs mpormecc
- o CKOIBKO BHJIOB

o Kakwne opraHon/Is! CUUTHIBAHUA HHPOPMAIIUH O AMHHOKHCIOT
OCYIIECTBIISAIOT NIOCJIEIOBATENHHOCTH HYKIIEO-
cuHTe3 Oenka? TuaoB ¢ JJHK Ha u-PHK? g:ﬁigi: cocras
A. Komnnexc T'onbOoicu; A. Komnnemenmaprnocma,; 420 ’
B. Pubocomwi; B. Tpanckpunyus; B. 25
C. JIuzocombi. C. Tpancasayus. C 40

2. YcTaHOBHTE NMOC/Ie0BAaTEILHOCTH MPOIeccoB OHOCHMHTe3a GeIka B KJIeTKe:
A) Cunres n-PHK.

B) JlocTaBka aMHHOKHCIIOTHI K pubocome ¢ momomisio T-PHK.
C) Ilepememenne u-PHK mu3 sapa x pubocome.
D) CuHTe3 MONMMIENTHAHOM LEeTo4YKH Ha pubocoMe.
E) Ilpucoennnenue monexynsl u-PHK x pubocome.

I

3. CpaBHHTE ¥ 00BACHHTE 3HAYEHHE NMPOIECCOB TPAHCIAMHY H TPAHCKPHIIIHH.

4. 3anmosiHATE TAGIHIY:

Monekyisl Posb B 6GuocunTE3€

u-PHK

T-PHK

DepMeHTHI

ATD
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m OBMEH BELLUECTB U SHEPITMU Y ABTOTPO®HbLIX OPTAHA3MOB

— Kakue opraHmM3mbl CHUTaKOTCA aBTOTpPObaMnu?
— B Kakux opraHax BbICLUMX pacTeHun naet poTocuHTes?
©  — Yro npoucxoauT B pesynbTaTte (pOTOCUHTE3a?

ABTOTpO(HBEIE OpraHU3MBI MOTYT HEOOXOAUMEIE JUIS HUX OPraHMYCeCKHE Bele-
CTBA CHHTE3HPOBATh CAMOCTOATENBHO. YacTh 3TUX OPraHU3MOB /Il CHHTE3UPOBa-
HHSI OPTaHUYECKHUX BEMIECTB HCIIOIB3YIOT COMTHEYHYIO SHEPrHi0. Takue opraHu3Mbl
Has3BIBAIOTCA pomompoghamu. [Ipumepom GoToTpodoB ABIAIOTCA (HOTOCHHTEIH-
PYIOILKE OPraHNU3MB.

e ]

OTBeTbTe Ha BONPOCHI, UCNONbL3YA U300paXKeHHbIN HUXe rpaduk:
— Kakue chaktopbl BNusOT Ha npouecc hoTocnHTesa?
— Kak BnusieT usmeHeHune atux pakTopoB Ha CKOpOCTb hoToCUHTE3a?

BnusaHue pasznuynbiX hakToOpoB Ha UHTEHCUBHOCTL (POTOCUHTE3A

25°C, OTHOCHTLABLHO BRICOKAN
rkonueHTpauns CO, s armocdepe

(nanpumep, 0,4% JIKCCpHUMEnT 3

Ixcnepument |

>

25°C, HOpMaILHAN KOHUCHTPALNS
CO, B armocdepe (0,04%)

Irenepument 2
15°C, HOpMAIbHAR KOHUCHTPALIHSR
CO, g armocdepe (0,04%)

Hutencunuocts GorocHiTesa

.
L

g -
)

OCBeNMCHHOCTE

®otocunTe3. Bo Bpems dorocunresa (ot rped. “photos” — ceer, “synthesis” —
COEIMHEHHE) IIPHU YYaCTHU COJIHEYHOrO CBETa U3 HEOPraHUYECKUX BELECTB CUHTE-
3HPYIOTCS OPraHHYECKHe. ITOT MPOIECC IPOUCXOUT B KIIETKAX 3€JICHBIX PACTEHUH
u GakTepuii, cojepKamux XJIOpodHII; B pe3yibTaTe B KICTKE, KaK NEpBUYHBIH
npoaykT, obpasyercs Monocaxapuj (Iroko3a). BrocineacTBHM STOT HPOLYKT
HCTIONB3YeTCs U OMOCHHTE3€ MOINCAXapuIoB, OEIKOB CIIOXKHOTO CTPOSHHUS, KU~
POB, HYKJICHHOBEIX KHCJIOT ¥ JIPYTHX OPraHWYECKHUX BELIECTB.

Xnopomiactel. OpraHoH/Ibl CI0KHOIO CTPOCHHUS PACTEHUH, OT/ICICHHBIE OT LIATO-
IUIa3Mbl JIBOMHOM MeMOpaHOH. BHyTpeHHss1 4acTh, Ha3biBaeMasi cmpomotl (0T rped.
Stroma — TIOJICTHIIKA), 3aloTHEHa OECIBETHOH KMAKOCTHIO. BHyTpeHHss MemOpana
XJIOPOILIACTa, BpacTasi BHYTPh CTPOMBI, 00pa3yeT YIUIOIEHHBIE CTPYKTYPbI — 2PaHbl.
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Braronaps murmeHTty XJI0podHiuly XJIOpOIUIACTBI UMEIOT 3€TICHBIH 1IBET.

CrpoeHue xnoponnacra

Jepua kpaxsana
Kanm xupa

_, PuGocosm

[osmcosma
I'panm

JIHK xaoponnacra
(2pKOTO 1BETA, KONLIEBOI (hOpMEL)

®a3zbr poTocuHTe3a. B hoTOCHHTE3E BHIICIAIOT JIBE (as3bl: ceemosyio u mem-
HOBYI0.

Ceemosasn ¢aza pomocunmesa. Ilox BIHSHUEM COTHEYHOTO CBETA, IMOMAIAIO-
[IErO Ha JIUCT, ANICKTPOHBI XJIOpOo(HIIa B rpaHax MepexoisaT B BO30YXKICHHOE CO-
crosiHue. YacTh 3JI€KTPOHOB, MOAXBAaYeHHBIX (EPMEHTAMH, MPUCOETHHSET OAHY
tbochopnyio kucnory k AJI®, u obpasyercs ATD:

ALl® + ® »ATD

Jlpyrasi 94acTh 3JIEKTPOHOB Y4aCTBYIOT B pacIlerIeHHH BOJIbI Ha MOJIEKYJISPHBIH
KHUCIIOPOJI, HOH BOJIOPOJa U 3NEeKTpoHBI. [Ipolece paciienieHus BoAbl Ha3bIBACTCA
gomonuzom (ot rped. “fotos” — cBer, “lizis” — pacueruieHue):

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

Bona Omek- Mon Kucnopox
TPOHBEI BOAOpOAA

O60o6weHHan cxema hoToCUHTE3a
Caer H.O CO.

0, iokosa

O6pazoBaBmmiics IpU PaCIICIUIEHHH BOILI HOH BOAOPOA UCIIONB3YETCS B ClIe-
ayromei ¢ase, oOpasys XHMHYECKOE COCAMHECHHE. DHEPrus aKKyMYJIHpYeTcs B
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STOM COEIUHEHHH, U nepBas (asa 3aBeprraercs. Tak kak a1 3To# (asbl CBET SBIS-
ercss HeOOXOAMMBIM YCIOBHEM, €€ HasbIBAIOT cgemogou asou. OCHOBHBIM
IIPOJYKTOM CBETOBOM (ha3el siBisiercss ATO.

Kucnopon, obpa3zoBaBiiuiicss Mpu paCIICIUIEHUM BOJbl, BBIIEIAETCS KaK I10-
6OYHEII TPOAYKT WIH HCHONB3YETCS IPU KIETOYHOM JbIXaHUH.

JU1s IpOTEKaHUs memHOB0U (ha3bl HATMYHE CBETA HE ABIACTCSA 0043aTEIIbHBIM.
VIMEHHO NOTOMY, YTO OHA MOXKET IMPOXOJUTH U B TEMHOTE, €€ Ha3bIBAIOT MEMHOBOU

¢gazou. B TeMHOBOH (haze NPOUCXOJUT YCBOEHUE

IOTJIOLIEHHOI'O U3 BO3yXa YTJICKHUCJIOIO ra3a u 06pa—

30BaHME MPOCTHIX YITIEBOJOB. B 3T0i (hase mcnons- * hoToTpOch
3yIOTCS IPOAYKTHI CBeTOBOM (hazpl. OBpasyrorcs Mo- * hotonuz
nexyis! CéH1206. Y3 mpocThIX yriaeBoaoB (TII0KO035L), * rpava
00pa30BaBIIKXCA B TEMHOBOW (hase, BIIOCIICIACTBHH * CTpoma
00pasyroTcs pasiM4HbIe IOJMCAXapUIbl — Kpaxmai, EASROCMHTES

OEJUII0I03a U APYTHE OPraHHYCCKHE COCAUHEHUS.

c e * Mopckon cnuaends (Elysia chlorotica) xuBér 3a
3 HHTe- CYET rMNIOKO3bI, NONy4YaeMoi OT XpoMaTogopoB
pecHo... Bogopocnv. HekoTopbie KneTkv nuwiesapuTenb-

HOW CUCTEMbI CIIU3HS YCBaWBAKOT 3T XpOMaTo-
dopbl. [Nocne aToro Ha4uMHaeTcs npouecc
OoTOCUHTE3a — reHOM CIIM3HSA KogupyeT 6enku,
Heobxogumble xpomatodopam Ans 3Toro
npouecca, a B3aMeH rnony4yaet CUHTE3Upyemyio
rIoKO3Y.

3navenne gorocunTesa. B nporecce poTocuHTE3a U3 BEIIECTB, OCAHBIX dHEP-
THeH — YIJIEKHCIIOro ra3a M BOJbl, CHHTE3UpyeTcs Goratoe sHeprueil BEIEeCTBO —
rimoko3a. [Ipu 3ToM conHeyHas sHeprus (JIMCT pacTeHHUs UCIONB3yeT 1% conHedHoiM
SHEPTHH, TONaAloNICH Ha ero MOBEPXHOCTH) 3allacaeTcs B TOM BEIIECTBE B BUJIC
SHEPruM XUMHYECKHX cBs3ed. Kpome Toro, B nmpouecce potocuHTe3a B atMochepy
BBIZICJIACTCS KUCTIOPOX, KOTOPBIH MCIIONb3yETCs I AbIXaHHs opraHu3MoB. Obmee

ypaBHeHHE (OTOCHHTE3a BBIMVIIUT CISAYIOIUM 00pa3oM:
I'JIF0KO3a

6CO , + 6H ,0 FECH 0 +60,

I'eTepoTpodHbIC OpraHU3MBl YIIOTPEOIAIOT MPOAYKTH! POTOCHHTE3A H, PACIICII-
7514 yraeBozpl, nonyudarot ATO.

Xemocunte3. Hexoropsie 6akTepuu TOXe CIIOCOOHB! CHHTE3HPOBATH OpraHUYe-
CKHE BELIECTBA M3 HEOPraHWYECKHUX, MCIONB3Ys NPH 3TOM B Ka4€CTBE MCTOYHHMKA
SHEPruM HE COJHEYHYIO DHEPIHIO, 4 IHEPIrUI0 XMMHUYECKUX CBA3eH. DTOT mporecce
Ha3bIBACTCSA XeMOCUHMEIOM.
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NPUMEHEHME W NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. 3aBepmmure TA6HIY:
OcobeHHOCTH CgeroBas daza TemHoBas daza

MecTo npoX0oXKACHHUS

Kaxo¥ npoiecc npoucxoauT

ITosry4eHHBIH TPOAYKT

2. BriOepuTe NpaBHJIbLHBIA BADHAHT 0TBeTA:

e Mouekyia xjopodhuiuia HaXOAUTCS 8 Cmpome/Ha 2paHax.

o [IlepBuyHBIi MaTepHa Uit GOTOCHHTE3a — BOJIA M KUCIOPOO/Y2NeKUCTblll 2a3.

e DOTONH3 — ITO hepMenmamusroe pacujenierue 2n0K03bl/pacujenienue Moaexy
600bl 8 XIOPONIACMAX NOO 6030elicmeuem ceema.
B TeMHOBOI ha3ze GpoTOCHHTE3a IPOUCXOUT pacujeniieHue 800bl/ CUHmMe3 y2neeooos.
CBoOoHbIH KHCIOPO 00pasyercs B memuoso/ceemogoii haze GoTocunTe3a.
[TnacTuab! OTHOCATCS K 00HOMEMOPAHHBIM/08YMEeMOPAHHBIM OPTAHOUAM KIICTKH.
3enenvie sodopocnu/ceprnucmeie bakmepuu ABISTIOTCA XeMOTPOhAMH.
IIpu dborocunTese cBoOOAHBIN KHCIOPO 00pasyercs 3a cuer pasinoxenus A7d/6oovl.

3. Yro noikHO OBITH YKa3aHO B A4elKax, 0003HaueHHbIX 1 M 2, B CyMMapHOii peakiuu
dorocunresza?
6CO; +[1}~CeH;,06 +[2]

4. OTBerbTe HA BONPOCHI:

e lI3BeCTHO, 4TO IPH BEICOKOH HHTEHCHBHOCTH CBETa XJIOPOGHILT HAYHHAET
pacnagartkcs, npoiecc porocunresa ocnabeBaer. Kak pacrenus obeperator cedst ot
HMHTEHCHUBHBIX COJIHEYHBIX JTy4dei?

¢ Tlouemy pacTeHHs, OKa3aBIIUCh B TEMHOTE, HAYNHAIOT BBITATHBATHCS?

e B yMepeHHBIX KIMMAaTHYECKUX M0SICaX ONTHMAJbHAsK TeMIIepaTypa JjIs
dorocuntesa +25° C. Korzaa remneparypa noauumaercs Beiiue + 35°C, npouece
¢dorocunTesa Topmosutcs. B uem npuuuna sroro?
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L2

m OEMEH BELWECTB U SHEPI'MX Y OPFAHU3MOB
C rETEPOTPO®HbLIM TUINOM NMUTAHUA

— Kakue npouecchkl cocTaBnsioT o6MeH BelwecTs?
’ — MNpu kakom npouecce o6MeHa BelecTB UCNONb3yeTCA IHeprusa?
“ — B monekynax Kakoro BelecTBa 3anacaeTcs IHeprus B knetke?

OHeprus B KieTke oOpasyercs NHpH pacuierieHuu BeniecTB. COBOKYIIHOCTH
peakumi pacnana MOJICKyJl OPraHMYEeCKHX COCAWHEHMH INpH Y4acTHH (EpMEHTOB
Ha3bIBACTCS SHEp2emuieckum obmernom. B xauecTBe OCHOBHOTO HCTOYHHKA SHEPTHH
JKUBBIMH OpPraHM3MaMM HCIIOJIB3YIOTCS, MPEXE BCEro, YIIeBObI U KUPbL. bemku
JUI KJIETKM SBJISIIOTCS OYEHb LEHHBIM MatepuasoM. OHM HCHONB3YIOTCS Kak
MCTOYHHMK DHEPrHM JIMIIbL B Kpai-
HHUX ClIy4asX — IIPM HEXBaTKe B
KJIETKE JPYIMX OpraHM4YecKHX Be-
LecTs.

Mutoxouapusi. HMmeer nByx-
MeMOpaHHOe cTpoeHHe. BHyTpeH-
Hss MeMOpana ckiamyaras. Cxiai-
Ki oOpasyror Kpucmel (OT IarT.
“krista” — rtpebens). BuyTtpennee
COJIEP)KMMO€ MHTOXOHJIPHH Has3bl-
Baetcs mampuxc. IIponecc paciiern-
JICHUS] OPTaHUYECKUX BELIECTB IPO-
HCXOJUT MMEHHO B MaTPUKCE.

* perenoens ]

MepeyepTuTte Tabnuuy B TeTpaab v 3anonHuTe ee, Bnuwurte B A4einkn Homepa
npeanoXeHWn, OTHOCSALMXCSA K TEM UMM UHbIM OpraHouaam:
MuTtoxoHapum
Xnoponnactbl
Pu6ocombl

CTpoeHne MUTOXOHAPUMN
Kpnerw IHK Marpuke

Buyrpenina
MeMOpana

Putocoma | Buemusn membpana

1 — COCTOAT U3 ABYX HEOAVHAKOBBIX MO CTPOSHUIO N pa3MepaM YacTuLy;
2 — BHYTPeHHsI MeMbpaHa obpasyeT KpUCTbl;

3 — BHyTpeHHss MmembpaHa obpasyeT rpaHb;

4 — pacnonaratoTcsi Ha MembpaHax 3HAOMMNa3MaTUYeCKo CeTH;

5=8cT| PEe4aloTCA TONMbKO B PACTUTESbHbIX KNEeTKax;

6 — BCTpeYaloTCs BO BCEX KNeTkax;

7 — rnaBHasn yHKUMA — cuHTes ATO;

8 — HenocpeaCTBEHHO Yy4acTBYIOT B CUHTE3e Bernka;

10 — ocyLLecTBNAT (POTOCUHTES.

— KakoBbl cXOaHbIE U OTNNYUTENbHBIE YepPThl X1I0pPOniacTos U MMTOXOHAPMI}'I?
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JTanbl 3HepreTuyeckoro odmena. B xoze peakuuii pacnaza BeIACIACTCS SHEPIUA.
Yacte 3HEpruM, BLIESIMBIICHCS NPH PACHICIUIEHWH HEOPTaHMYECKHMX COEJUHEHMH,
3anacaercs B Buae AT®. DHepreTHdeckuii 0OMEH MPOXOAUT B HECKOJBKO ITAIOB.

Ilepevlii 5man Ha3bIBACTCS NO020MOosUmMenbHbIM 3manom. Ha 3ToM stane ciox-
HBIE OPraHHYECKHUE COECAMHEHHMS PACHICIUIAIOTCA A0 MPOCTHIX coeauHenuit. O6pa-
30BaBIIMEC MAJICHBKUE MOJICKYJIbI IPOHUKAIOT B KICTKH TKaHeH. O6pa3oBaBmascs
Ha MIEPBUYHOM JTare SHEPIus BhIIEIACTCS HapyXKy B BUJIE TeIlIa.

Bmopoii sman 3HepreTHdeckoro obMeHa IPOXOAHUT B

OUTOIIIa3sMe KIETKU. Tak Kak ITOT dTam MpoxXoauT Oe3
* FAMKONu3 y4acTHsi KHUCIIOpPOJa, €ro Has3hIBAIOT €Ile M HecKuciopoo-

* KUCIOPOAHLIA 3TaN 13,3 smanom. Ha 9TOM 3Tane NpOMCXOMUT paciIerlieHHe
::‘;:::::c TJIIOKO3BI, TIO3TOMY 3TOT IPOLECC HA3BIBAIOT €IIe U IJIH-
Koym3oM (ot rped. “glykys” — cnagkuii u “lysis ”’ — pacTBo-

penue, pacnan). [Ipouecc nporexaer npy akTUBHOM y4acTHH (hepMEHTOB.

B mponecce rimkonmM3a MpH pacHICIUIEHHH OJHOH MOJIEKYIBI TJIFOKO3BI 00pa-
3yeTcsi JIB€ MOJIEKYIIBI TPEXYTJIEPOAHOTO COSUHEHUS — NUPOBUHOZPAOHOU KUCIO-
mwu1(C3H403) u 1Be Monexyisl ATO.

Tpemuii sman 3HepreTHYECKOro ooMeHa — kuciopoonvi sman. KucinopoaHbiii
9Tall MPOTEKAET B MUTOXOHPHAX C 00A3aTEeNbHBIM ydacTHeM Kuciaopoga. Ha atom
9Tane IMHUPOBHHOTIPAJHA KHUCJIOTA MPH YYaCTHH KUCIOPOAA OKUCIAETCS JIO yrie-
KHCJIOTO Ta3a U BoJibl. Ha KMCIOPOAHOM 3Tane MpH OKUCICHHH KaXKI0H MOJIEKYIIbI
IIII0KO3BI 06pasyercs 36 monekyn AT®. 3ToT 3Tanm TakKe Ha3BIBAIOT KIENOYHbIM
Ovixanuem. Kinerounoe JbIXxaHHE MPOUCXOJHUT C ydacTHEM (DEPMEHTOB, COJEpXKa-
LIMXCS B KPUCTaX MHUTOXOHJPUH; OHM aKTUBH3UPYIOT OKUCIUTEIbHbIC pPEaKI[HH
OpPraHUYECKHUX BEIIECTB.

JTankl 3HepreTu4ecKkoro oomeHa

IHEPTETHUECKHI OBMEH

[Moaroroniresmsil | Dran MKoansa .\[Knmoponuuii yran
yran [moxo3a (8 mHronaame) { Tpexyraeposniii { (B MuTOXOHAPHAX )
YIIeno
Tenno
. , , l l . l ,
Tenno! [2AT® | | HO Tenno| 36 AT® ’ co H.O |
L i\ R J | . ) 3 % - L !

L
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Takum o6pa3oM, B pe3ysbTaTe HOIHOIO pacHIEIUIEHHs OZHON MOJIEKYJIbI IO~
K035 0Opasyercsa B cymme 38 monexyn AT®: 1Be MONIEKyIIBI HA 3TAlE TIIUKOIN3A U
36 MoIeKyJ1 Ha KHCJIOPOJJHOM JTare. 3Ta SHEPIUsA 3aTEM PacXOyeTcs IIPH CHHTE3€
HOBBIX BEILECTB.

Oneprus, 3aKIIOYeHHAss B MaKpO3prudeckux cBasax monekyn AT®, Bmocnen-
CTBHM MOXET IPEBPANIaThCA B APYTrUe BUIBI 9HEpruM. K nmpumepy, B HEpBHBIX KJICT=
Kax IpH repejiade HEPBHOTO MMITYJIbCA ITa SHEPIrUs Npeobpasyercs B anekmpu-
YecKylo, TIpH JIBHDKCHMU JXTYTHKOB IPOCTEHIIMX M COKPAICHMH MBI JPYTHX
JKHBOTHBIX — B MEXAHUYECKYIO U JIp. BUJIbI DHEPTUH.

NPUMEHEHWE W NPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. YcranoBuTe COOTBETCTBHE:

1. Xumudeckue peakiuu HAyT 03 yHacTHs KUCIOpOaa
A) T >ran 2. IIpOMCXOIHT IUIMKOIN3
IHEepPreTHYecKoro O DS
obMmena 4. O6pasyiorcs ase Monekyast ATO
5. O6pa3syrorcs 36 monexyn ATD
6. Peaxiuu uayT ¢ y4acTHeM KHCIOPOJa
) glllle;:‘::uquKoro 7. Ilpomecchl MPOTEKAIOT B MUTOXOHAPHIX
obmena 8. Ilpomecchl MPOTEKAIOT B IUTOILIa3Me
9. I'mioko3a paznaraercs 10 THPOBUHOIPAHOM

KHCJIOTEI

2. OrMeTbTe BepHbIH BADHAHT 0TBETA:

e Dbrnaromaps sHepreruueckoMy obMeHy kiieTka obecnieunBaercs benxamu/ yene-
gooamu/ monexynamu ATD.

e Peakiuu pacIneruieHus OpraHAIeCKHUX BEIIECTB B KIIETKE IPOHCXOMIAT C BbICEO-
booicOenuem snepauu/ UChOIL30BAHUEM COIHEYHOU IHepauu/obpaszosanuem buo-
nonuMepos.

¢ [Ipouecc pacueruienuss 6HONOIUMEPOB 10 MOHOMEPOB C BBIACICHUEM HEOOIBIIOrO
KOJIMYECTBA SHEPIHHU B BHJC TEIUIA XapPaKTEPEH AT HO020MOB8UMENbHO20 SMAna
9Hepzemuvecko2o obmena/ beckuciopooHo2o smana snepzemuieckozo obmena/
KUCTIOPOOHO20 IMANA SHEP2EeMU1ecKo20 0OMeHa.

¢ 3HavyeHHe OKHCIICHHUS TITIOKO3BI COCTOUT B 00eCTIeYeHUH KIIETKH (hepmenmamu/
sumamunamu/ snepauei.

e HaubGosnpiee KoIMYECTBO SHEPIHHU BBICBOOOKIACTCS IPH PACIICIUICHHHU 6e1K06
/noaucaxapudoe /Munuoos.

3. IlpuBeauTe MpUMeEPHI B3aHMO3aBHCHMOCTH IUIACTHYECKOT0 M JHEPTeTHYECKOro
00MeHOB.
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)KVI3HEHHbIF1 LIMKI KNETKWU. XPOMOCOMbI

= Y10 Takoe xpomocoma?
’ — KakoBo cTtpoeHue monekynbi [IHK?
@ =KakoBo 6uonoruyeckoe saHayeHue yasoenus [HK?

Ot MoMeHTa ee 00pa3oBaHHs 10 CMEPTH B KIIETKE NIPOTEKAIOT TAKUE KU3HCHHBIC
NpPOLECCHI, KaK POCT, Pa3sBUTHE M Pa3MHOXKEHHE. DTO Ha3bIBACTCH JCUSHEHHBIM
yurnom kremox. IIpoIOIKUTEIBHOCTD KU3HCHHBIX LUKIOB KJIETOK HEOJHHAKOBa,
Jaxe y pasHbIX KJIETOK OJHOr0 OpraHu3Ma OHa pasnudaercs. Hampumep, xus-
HEHHBIA UKJ KIETOK SIHTEIHAILHON TKaHU 4denoBeka — 10-15 yacos, a y KIeTok
NICYCHH €r0 MPOJOKHTEIBHOCTE B HEKOTOPBIX CIIy4asX JOXOAHMT JI0 OJHOTO roja.
JKM3HEHHBIN LMK COCTOMUT U3 JBYX IEPUOJIOB — UHMeEPhaszvl U OeneHus Kiemku.

O » [pPOAOIKUTENBHOCTL KIMETOYHOTO LMKIa 3aBUCUT OT Tuna KneTku. Hanpu-
sgzaa Mep, HepBHbIE KNETKU MOCSe 3aBeplueHnsi aMBPUOHANbHOTO pasBUTUS Me-

pecTaroT AenUTLCS, He 3aMEHSITCS Ha NPOTSHKEHUM BCEM XU3HWU OpraHMamMa
1 normbalT BMEcTe C HUM. Takum 06pa3oM, XXM3HEHHbIW LMKN 3TUX Kre-
TOK ANUTCS HECKONBKO AECATKOB NeT, Hapsay C¢ 9TuMm, KNeTku anutenus
KOXU W KULUEYHMKA MOCTOSIHHO AENATCS, U Nepuoa UX XU3HU COCTaBnsieT
oT 2-3 cyTOK A0 2—3 Heferb, a 3aTeM OHU 3aMEHSIIOTCS HOBbIMW.

HuTepda3za. Dto nepuoa Mexay AByMs AEICHUAMH KieTku. B untepdase (ot
nat. “inter” — MexXnay U rped. ‘phazis’— NOABIEHHE) KIETKA aKTHBHO (DYHKIIMOHU-
pyer. B atom mnepuoxe ans obecniedeHHs ee JKMU3HEAEATENBHOCTH B KIJIETKE
IIPOUCXO/AT NPOLECChl ACCUMMIIALMYU U Juccumuminuu. Kierka 6bictpo pacrer —
YBEJIMUUBAETCSA YUCIO €€ OpraHouioB. OCHOBHBIM COOBITHEM HHTEP(hA3bI ABIAETCS
yasoenne JIHK. 3a cuer unrencuBHoro cunreza AT® 3amacaercs sHeprus.
ITpoaonkuTeNbHOCTS HHTEPdA3bl 3aBUCHT OT THNA KieTkH. K KoHIy uHTEpdassl
KJIETKA MOITOTaBIMBACTCA K ICNICHHUIO.

| gemenunocr ] eo N\’

Cxema yasoeHus [JHK ’ ‘ (4}
— Kakve Hykneotuabl 0603Ha4eHbl Homepamu 1—47? = o
— K packpyTuBLuenics uenu, o6pa3oBaBLueics B pesynbrarte
paspbiBa BOAOPOAHbIX cBA3eil mexay Hykneotuaammn OHK,
NPUCOEAMHSIOTCS HYKNeoTuaAbl U3 OKpyXKatoLLen cpeabl, U ®
obpasyeTcs uenb, aHanornyHas nepBoHavansHon. Mo L1
KakoMy NpUHLMNY 3TO ocyLlecTBnseTca?

Xpomocombl. OCHOBHYIO pOJIb B KJIETOYHOM IMKJIE HTPAIOT XPOMOCOMBI (OT
rped. “chroma’” —uset, “soma” — teno). Hapsmy ¢ TeM, 4TO OHH PEryIHpYIOT IIpo-
ecchl 0OMeHa B KIIETKE, XPOMOCOMBI YYacTBYIOT U B I€pe/ladue HACIeJICTBEHHBIX
MIPU3HAKOB OT OAHOro mokoieHus K apyromy. Ilocme yasoenms JJHK xaxmas
XpOMOCOMa COCTOMT M3 ABYX Monekyu JIHK.
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Kaxnas monexyna JJHK no orpensHOCTH

Ha3bIBaeTCA xpomamudou (0T rped. “chroma” —
uset, “eidos” — Bux). XpoMaTH/IBI COEANHEHBI ® :n"::gr:; e
MexKTy cO60H yUaCTKOM, Ha3bIBAEMBIM YeHmMpOo- "

J " " g * KapuoTun
mepou (OT nar. ‘centrum = — ceépeauna, me- * ayTOCOMbI
ros”’ —4acThb). * FOMOJIOrMYHbIE XPOMOCOMbI

dopmy, pazmep U KOJIIMYECTBO XPOMOCOM B
KJIETKE BO3MOXKHO OIPE/IC/IUTD JIHIIb B IEPUOJ JACICHUSA, KOTJa OHU MaKCUMaJIbHO
CIMPAJIN30BaHbl ¥ YIUIOTHEHBI. IMEHHO TOria OHM XOPOIIO BH/HBI I10/I CBETOBBIM
MHKPOCKOIIOM.

XpomocomubIii HaGop kieTkH. KieTka kaxaoro opranuzma obnagaer onpee-
JICHHBIM HaOOpPOM XpOMOCOM, Ha3bIBaeMBIM kapuomunom (ot rped. “karyon” — ap-
po, “typos” — pa3mep, obpaszen).

Kaxxnomy opranusmy npucyiy cneuupuyeckuit Habop XpoMocoM, Harpumep, B
KapHOTHIIE YeloBeka ux — 46, a B kapuotune apo3odunsl — 8 xpomocom. Beuto
YCTaHOBJICHO, YTO pa3IMYHBIC KJIETKH OpraHM3Ma UMEIOT Ju00 odunapmbulil (2an-
A0udHbIl), MO0 Oeotinol (Ounnoudnwiii) Habop xpomocoM. OpuHapHBIH Habop
XpoMocoM 0003HavYaeTcs JIATHHCKOM OYKBOM #, a IBOHHON — 2n.

I'oMostornyHbBIe XPOMOCOMBI. Y OPraHU3MOB C JUIUIOMIHBEIM HabopoM XpoMo-
COM MMEIOTCS ITapHBbIe XPOMOCOMBI, HACHTUYHBIE IO pazMepy, hopMe U XapakTepy
Hacne/CTBeHHOW uHpopMmanun. Takue XpOMOCOMBI HAa3bIBAIOTCS 2OMONOZUYHBIMU
(ot rpeu. “homos” — oguHAKOBLIH). ['OMOIOrHYHEIE XPOMOCOMBI BHEIIHE OJHHA-
KOBBI — UX IIEHTPOMEPHI PACIIONIOKEHB! Ha OJHOM M TOM XK€ y4acTKe, B TaKAX Xpo-
MOCOMaX OJJHHAKOBas I10CJIC0BATEIbHOCTh I€HOB.

Tak, B KJIeTKax Teina yeroBeka 46 xpomocoM 00pa3yroT 23 roMOJIOTHYHEIE ITaphI.
W3 Hux 22 oaMHAKOBEI Y MY>KYMH M Y J)KE€HIIWH M Ha3bIBaloTCs aymocomamu. OqHa
Iapa XpoMOCOM pa3/IM4Ha: y KCHIIMH 3Ta Iapa XpoMocoM o003Ha4aeTcs JaTHH-
ckumu OykxBamu XX, a y My 4uH — XY. DTH XpOMOCOMBI Ha3bIBAIOTCS NONOELIMU
XPOMOCOMAMU.

B 1nosoBeIX KiIeTKax opraHu3Ma ramiouiHbii (n) Habop xpomocom. Hanpumep,
B IIOJIOBBIX KJIETKAX Y€JIOBEKa 23 XpPOMOCOMBI.

Ctpoenue HaGop

o xpowocow m{ MI (e li
168 08 60 0k h

§ 9 10 11 1213 14
A8 XX AR BB Xx KX Az
15 16 17 18 19 20 21

i ’ ﬁx ITonoBeie XxpOMOCOMBI
Crnepa: X-xpomocoma

23 Cnpasa Y-xpomocoma
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NPUMEHEHWE M NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. Omnpenenure BepHbie BADHAHTHI OTBETOB:

e MecTo NpUKpEIIIeHHs ABYX JOYCPHUX XPOMOCOM HA3bIBACTCS YEHMPUONLIO /YeHmpo-

Mepoil.

o Humepghaza/npoghaza — 310 NEPHO MEKTY ABYMS JCTCHUSIMH KIICTKH.

e XpoMOCOMHBIH HAOOP IOJIOBBIX KIIETOK — 2aNI0UOHBIU/OUNIOUOHDBIIL.

e [Tapa xpomocoM, He OTIMYAIOMUXCHA 10 pasmepy, GopMe M XapaKkTepy HaclejacT-
BEHHOH MH()OPMAIHH, Ha3BIBAIOTC AHATOUYHBIMU/20MONO2UYHBIMYU XPOMOCOMAaMH.

o KapuoTun yenoBeka coaepxur 23 napwi/46 nap XpoOMOCOM.

o JlonmoBBIE XPOMOCOMBI y MyX4HH 00603HagatoTcsa XX / XY.

2. Yo uzobpakeHo Ha pucyHke? Kakue qactn o603nayens! nudpamn 1-3?

. Kietka ctpemutensHo pacrer.

. YMeHbaercs KoJIM4ecTBo OpraHon10B
KIICTKH.

. IIpoucxoasT mpomeccs aCCHMUIALMA U
JAHMCCHMHIIAIIVH, CBA3AHHBIC C
KU3HEIESATETbHOCTBIO KIETKH.

. YBennuuBaercsa cunres ATO.
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3. YkaxuTe Nponeccel, XapaKkTepHble I HHTep(a3bl:

E. 3amennsercst pocT KIETKH.

F. VBenuuuBaercs KONu4ecTBO
OpPraHOMIOB KIICTKH.

G. B kieTke 0CTaHABIMBAIOTCS
nporeccs! OocHHTE3Aa.

H. IHK ynBauBaercs.
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m l':lEI'IEHME KNETKW. MUTO3

— Kakoe 3HayeHue B XU3HU OpraHu3ma umeeT geneHue KneTkn?
— Kakue cywecTByloT cnocobbl AeneHuns KneTku?
e

JleneHue KIETKH SBISETCA OJHUM M3 OCHOBHBIX ee cBoicTB. Hambonee pac-
IPOCTPAHEHHBIH cOCO0 JeeHust KIETKH — 3TO Mumo3 (OT rped. “mitos” — HUTb).

MuroTHuyeckoe AejeHHe. Bo BpeMs MHTOTHYECKOTO IENEHHS MAaTEpPUHCKASL
KJIETKa JENUTCSA Ha JIBE JI0YEpHHE, 001aalonme CXOIHBIMH ¢ HEH HAacJIC/ICTBCH-
HBIMH OCOOEHHOCTAMU. B pesynbTaTte MHUTOTHYECKOTO J€NeHHMs KIETKH OCylie-
CTBIISIOTCS IPOLIECCHI POCTA, PETeHEPAIHH, 3aMEHbI CTaphIX KIIETOK HOBBIMH.

®a3e1 MuTo03a. [locne nHTEp(da3bl HAUMHACTCS MUTOTHYECKOE JICTICHHE KIIETKH,
KOTOpOE COCTOHMT M3 YeThIpeX IocieoBaTenbHbIX Ba3: npoga-
3bl, Memaghazel, anaghaszvl, menoghaszvl.

Ilpoghaza. B 3roii dpaze nutu JHK cimpamusyiorces, yromnma- * MuTO3
IOTCS M XOPOIIO Pa3sIHYMMBl B CBETOBOH MHKPOCKOII. Y IBOCH- * npocpasza

HBIE [IEHTPHOJIM PACXOMATCS K IIOJIOCAM KICTKH, HauMHaercs ~ MeTadasa
(hopmupoBaHHE BepeTeHa feneHus. B xoHIe npodassl saepHas P A
* Tenodasa

0007109Ka W SJIPBINIKO PaclafaloTcs. XPOMOCOMEI CBOOOIHO
pacroararoTcs B LIUTOILIa3Me.

Sapsimiko it
g ! ‘?\\’

Aaepuas

obonoyka Xpomatis

Memagpasa. B 310ii daze nonHOCTHIO cHOPMUPOBAHHBIC HUTH BEPETEHA JICCHUS
NPUKPEIUIAIOTCS K HEHTPOMEpaM XpOMOCOM.

[ DRBATOPHAILHAR

Hirru Beperena
eITeHN W meradaznas

/-~ ~ \ IJIACTHHEKR

e o —w§
N7 7
——

XpOoMOCOMBI BBICTPaWBAIOTCS B IIEHTPE KIETKH (Ha dKBaTope), obpasys mema-
gasuyto nracmunky. Tak kak B Meradase XpOMOCOMBI OTYETIHBO BHIHBI, TO
BO3MOJKHO OIPEICNIUTh UX YHCIO U opMy. XpoMaTH/IBI B XPOMOCOME COCHHEHBI
JHIIB B 00J1aCTH LIEHTPOMEPHI.

Anaghaza. XpomaTuisl XpOMOCOM, OTAECTMBIIMCH APYT OT Jpyra, ¢ MOMOLIBIO
BEpeTeHa JIeNIeHUsI pacXoAaTcs K noirocaMm KieTkd. C 9Toro MOMEHTa XpoMaTHIbl
CUUTAIOTCA CaMOCTOSTENBHBIMH XPOMOCOMAaMH. 3a CYET JOYEPHHX XPOMOCOM,
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00pa3oBaBIIMXCA IPH PACXOXKICHHA XPOMATHJ, KOJMYECTBO XPOMOCOM B aHadase
YBETHUHBACTCS BIBOE.

Tenogasza. 3axmouurenbHas (aza Murosa. [IpubimsuBnmecs K Iosrocam
KJIETKM XPOMOCOMBI ACCIMPATIMU3YIOTCS M, NPUHUMAsi (GOpMY HHUTEH, CTAaHOBSTCS
HeBUAUMBIME. B Tenodaze obpa3syrorcs saepHas 0007I0YKa W SAPHINIKH, UCIE32ET
BEPETEHO JICTICHHA.

[locne penenus siapa NENIUTCS M LUATOILIA3Ma, U B pe3yJbTaTe U3 OJHOM Mare-
PHHCKOM KJIETKH 00pa3yroTcs ABe JoYepHHe. B 3aBHCHMOCTH OT THIIa OPraHU3MOB
U KIETOK IIPOJIOJDKUTEILHOCTh MMTO3a COCTABISAET OT HECKOJIBKHX MMHYT JI0
HECKOJIbKUX 4acoB. IIpoao/mKUTeIbHOCTS MUTO3a, KaK IPAaBUIIO, B HECKOJIBKO pa3
MeHbIIe HHTep(a3sl.

| pemrensuocrs | | MsGoperophen peora

Ha6niogeHue npouecca mutosa,

Llens paboTbi: M3y4nUTb MUTO3 HA NPUMEPE FOTOBbIX MMKPONpEnapaToB AensLwuxcs
pacTUTENbHBIX KIETOoK.

O6opyaoBaHue: MUKPOCKOT, MUKporpenapaThbl, U3 KNEeTOK KOXULIbI U KOPHS nyka.

Xopn paboThbi:

1. PaccmoTpuTe rotoBble MUKponpenapaTthl cHavana npu Mmanom, satem npum GonbLuom
yBenu4eHnm Mmkpockona.

2. Haungute Ha Mukponpenaparte aensiwuecs knetkn. OnpeagenvTe, kakue asbl geneHus
Tam HabnoaawTca?

3. Mo kakum npusHakam Bbl onpeaenvuny gassl MuTo3a?
4, Cxemartu4ecku 3apucyiite dasbl MUTO3a B TETpaau.

Buonornyeckoe 3Hauenne MuTo3a. OCHOBHOE 3HAUCHHE MUTO32 3aKITIOYAETCS
B TOM, 9TO HACJIEACTBEHHBI MaTepHall paclpeelsieTcss MOPOBHY MEXIy Ao4ep-
HUMH KJIeTKaMH. B pesynbrare Takoro JeNeHHs U3 MAaTePHHCKOW KIIETKH, COZep-
JKaIlleH JUIUIOUIHbIH Habop XpoMocoM, 00pa3yIoTcs ABE HOIHOCTIO HACHTHYHbIC
el IMIUION/IHBIC OYEPHUE KIICTKH.
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NPUMEHEHME ¥ NPOBEPKA NOMYYEHHBIX 3HAHUIA .

1. PaccmorpuTe pucynok “Pazinynbie ¢ga3pl MuTO32”:
a) Pa3mecTnTe Ha cXeMe 0003HaYEHUS COOTBETCTBEHHO (hazaM MHUTO3a:

an  ©
\F @

s

.
-
A

F G

Murepdasa Tpodasa Meradasa Anadasza Tenodasa

> -1 1 1 ]

b) Yro o6o3naueno Ha pucyHke mudpamu 147
¢) Ha xakux sranax Habm0gal0TCs JByXpOMAaTHIHbIE XPOMOCOMBI?

2. YcTaHOBHTE COOTBETCTBHE:

a) Hcuesaer BepeTeHO JIC/ICHHUS.

b) JITHK B BEICOKO# CTENEHH CIIMPATH3HPYETCA.

¢) XpOMOCOMBI pacrioNararoTcs Ha SKBaTOpe KIETKH.

d) B pesyunsrate pasjeneHus XpoMaTH | KOJTHYECTBO XPOMOCOM
YBEJTHIMBAETCS B JBa pasa.

e) Hcuesarot saepHas 0007109Ka U SIPBIIIKH.

LMpodasa  f) Hagynaercs obpasoBanue BepeTeHa AeNCHNU.
g) Hutu BepeTeHa feneHUs IPHKPEIUIAIOTCS K EHTPOMEPaM
II. Meragasa APOMOCOM,

h) W3 oxHOM MaTepHHCKOH KIIeTKH 00pa3yloTcs BE AOYEPHUE

KIIETKH.
III. Amagasa i) XpomaTHsI XPOMOCOM C TIOMOIIBIO BEPETCHA NCTCHUS
PacXOAATCS K MOII0CAM KIICTKH.
IV. Tesodasa j) Ilpubmmu3uBImIKECs K MOMIOCAM KJIETKH XPOMOCOMBI

JeCTIMPATH3YIOTCA.

k) YaBoeHHBIE IEHTPHOIM KICTOYHOTO HEHTPa PaCXOIATCS K
TOJTFOCaM.

1) C 3Toro MoMeHTa XpOMAaTHIbI CHUTAIOTCS CAMOCTOATEIBHBIMH
XPOMOCOMAaMH.

m) O6pa3yorcs saepHas 000I049Ka U AIPBIIIKH.

3. Pemure 3a5auy:
 Kakoe KOJIH4ecTBO KJIETOK U ¢ KaKHM HabopoM XpoMOCOM 00pa3yeTcs IIpH MUTO3E,
eciu noaenuiaock 100 kinerok ¢ 12 mapamu XxpoMocoM?

4. MoryT /Il yCJI0OBHS OKpY:Kalolieil cpebl HOBIMATH Ha nponece MuTo3a? K xakum
MOCJIEACTBHSM /LISl OPraHH3Ma ITO MOKET NpHBecTH?
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m nEHEHME KNETKW. MEMO3

— Kakoe CTpO€HWe UMEeKOT NONOBLIe KINeTKU Y XUBOTHbIX?
? s l'loueuy AEeTU NOXOXU Ha CBOUX POAHTOHO“, HO He ABMAITCA UX KONUAMN?

Kinerku Tena OGONBIIMHCTBA OpraHU3MOB 0OpasyroTcsi OOBIYHO B pe3yJbTaTe
MHTOTHYECKOIO JIeIeHUs. B siipax 9THX KIETOK MMEeTCs JBOMHOM (IMILIOMIHBIH 2n)
Habop xpomocoMm. Ho o6pa3oBanue MOIOBBIX KJIETOK IPOHCXOIUT IPEUMYILECTBEHHO
myTeM MeHoTndeckoro jaeneHus. Kierku, oOpa3oBaHHBIE TakMM CIOCOOOM, UMEIOT
0OBIYHO OOUHAPHYIU (2ana0oudHbIN 1) HAOOP XPOMOCOM.

MeiioTHuecKoe JeeHre COCTOUT U3 IBYX IIOCIIEN0BaTEIbHBIX cTaqui. Tak xe, kak
1 B MUTO3€, KaXK/1asi CTa {Us COCTOMT M3 YeThIpeX (a3 —npoghasel, memagpasvl, anagpazvl
u menogazel. I npu MeHOTHYECKOM JEJIEHMM KJIETKa BHAYalle MPOXOJMT TNEPHOM
unrepdasbl. B unrepdaze pazmeps kietkn ysenuunpatores, JJHK xpomocoM y/BanBa-
eTcsL.

I npoghaza. llepoe nenenue (I meiio3) HauuHaerca npodaszoi 1. B oroit dase
JIBYXpOMATH/IHBIE XPOMOCOMBI, CITUPATIH3YSCh, YTOMNAKTCA X OTYCTIMBO BUIHEI B
CBETOBOM MHMKpOCKOI. I"'0MOIOrHMYHBIE XPOMOCOMBI, IIPHOIN3UBIIKCE, IUIOTHO CO-
NIPUKACcalOTCs MO BeeH JUIMHE. DTOT MpoLece HOCUT Ha3BaHWE KOHBblo2Ayus. Xpo-
MOCOMBI, COCJIMHHMBLIMCh Ha OIPEJCICHHBIX Y4acTKax, oOpa3yioT mapel. Mexmy
OIIpeIeNICHHBIMU CKperuieHHbIMU YacTaMu HUTel JIHK romosnoruassix xpoMocom,
o0pa3oBaBIIMX Maphl, MIPOMCXOANT 0OMEH ydacTKaMH. B pe3ynbraTe B Kakao# ro-
MOJIOTHYHOH XpPOMOCOME BO3HMKAIOT HOBBIC I'E€HHbIC KOMOMHALIMH.

MenoTuueckoe
nenexHuve

l'IpO(basa | Me'ra(basa I

Meiios I
"~ Meiioz 11

DTOT TpoIecC HA3BIBACTCA NEPEKPECIOM XPOMOCOM, WIH KpOoccunzo8epom (0T
aHriL. “crossingover” — nepecedeHuc). B pesynbrare BO3HUKAHOT KOMOWHATHBHBIC
MPU3HAKH, KOTOPhIX He OBUIO B POAUTENBCKUX XpOMOcOoMaXx. Tak jke, KaKk U B MHTO3€,
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YABOMBILHECS IIEHTPUOIH PACXOISTCS K IMOII0caM, 00pa3yroTcst BepeTeHa JAeIeHuUs.
B xonme mpodaser saepHas 00070YKa M SAAPHIIKO HMCYE3AI0T, U XPOMOCOMBI
cBOOOJIHO pacnonaralTcs B MUTOIIa3Me.

B memadghaze I mapbl XpoMOCOM PACIONATAIOTCS B LIEHTPE — IO 3KBATOPY KIETKH.

[anee, B anaghaze I ¢ mOMOIIBIO BEpeTEHA JIENECHUS TOMOJIOTHIHBIE XPOMOCOMBI
OTAEIAIOTCA APYT OT APYTa, U K IOJF0CaM KJICTKH PacXOAATCs EIbIe XPOMOCOMBI.

B menogase I crajus NepBUYHOTO JNEJICHUS MeH03a 3aBepIIaeTCs, U B pE3yJIbTaTe
obpasyercss aBe ramiouaHele kineTkd. Kaxmgas Xxpomocoma COCTOMT U3 JBYX
xpoMmatul. Tak Kak IpH OTOM JICICHUH XPOMOCOMHBIH Habop YMEHBIIAETCS BJIBOE,
€ro TaKXKe Ha3bIBAIOT PeOYKYUOHHBIM OeNeHUeM.

ITocne penenus I cHoBa HaumHaercs uHTepdasza. Jta CTagus OYEHb HENPO-
JIOJDKUTENbHA, ¥ B Hel He nmpoucxoaut yasoenus JJTHK.

Bropas cramus feneHus Meio3a HauMHaeTcs ¢ npoghaser 11, JlodepHue KICTKH,
obpa3zoBaBiuecs B Tenodase I, tak ke, Kak U B npodaze MUTO3a, [IOJBEPraroTCs 13-
MeHeHHsM. U y HuX B KOHIE npoda3sl HCUE3aeT AP0 H HAYUHAIOT (YOPMUPOBATHCS
BepeTeHa jencHus. B memaghasze II XpoMOCOMBI BHICTPaMBAIOTCS BJIOJIL DKBAaTOpa
kierky. Tak xe, Kak U IpYU MUTO3€, B anaghaze 11 k nomocaM 00eux JOYepHUX KIETOK
orxomaT xpomaruasl. [lo sroit npuunne B aHadase II xpomocomHubli Habop yBe-
mmauBaetcs. B menoghasze Il oTomenmue K moaocaM XpOMOCOMBI AECTIHPATU3YIOTCS
U OKpY’)KaloTcs sijiepHoi MeMOpanor. O6pa3syercs sApbIIIKO. 3aTeM AENUTCS LUTO-

I1a3Ma KJIeTKH, U B UTOre obpa3sylorcs 4eThipe J10-
YepHHE KIETKH C FalUIOWIHBIM HabOpOM XpOMOCOM,

U3 KOTOPBIX ()OPMHUPYIOTCS TOJOBEIE KIETKH. TaKkuM * KOHbIOrauus
00pazom, Ipy MeHo3¢ U3 OJHOM JUIUIOUTHOH KICTKH * KPOCCUHroBep
00pa3yIoTCs 4eThIPE raIIOU/JHbIX KIETKH. ° peAyKkuMoHHoe fneneHue

O

CpaBHuTe npouecchbl MUTO3a U Meno3a:

[MokasaTtenu MwuTto3 Mewos

1. MecTo npoTekaHusi npouecca

2. Konu4yecTeo aenexHumn

3. Kakue knetku obpasytotcs

4, Konuyectso obpasyromxcst KneTok

5. Hanuune kpoccuHrosepa

6. Konuyectso XPOMOCOM B AOYEepPHUX KneTkax

— Kakoe 3HaveHune umeet obpasoBaHue ransionaHbIX NonoBbIX KNeTok?

Buosoruyeckoe 3HaueHue mMeiio3a. BeneacTeue Toro, 9To B mporecce Meliosa
YHCIIO XpPOMOCOM YMEHBINAETCS BJIBOEC, IIPH CITMSHUN raMeT 3TO KOJIMYECTBO OCTACT-
Cci B CICAYIOIMX IIOKOJCHUAX IOCTOSAHHBIM. Kpome TOro, npu COeAMHEHHH
OTHOBCKHUX H MaTepuchnx XpOMOCOM B 3UI'OTE MMOSBJIAKOTCA HOBBIC 'CHHBIC KOM6I/I-
HallhH, 9TO MPUBOAHUT B PE3YJILTATE K INOABJICHHUIO HOBBIX ITPU3HAKOB.
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NPUMEHEHME M NPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. PaccMoTtpuTe pucyHOK. OnpenennTe, Kakae pHCYHKH COOTBETCTBYIOT MHTO3Y, a Ka-
KHe — MeHo3y. O0bACHHTE, 10 KAKHM NPH3HAKAM BbI YCTAHOBHIIH Pa3jHYHe dTHX
npoueccos. Pacnosoxure uudposbie 0603navenus (1-12) B nociie1oBaTeIbHOCTH
HX DPOTEeKaAHHA:

Mpurto3 | Meiio3

2. BoibepuTe BepHbIe OTBETBI:

e B pesynpraTe Meio3a W3 OJHOH JUIUIOMIHOM KJICTKH IOJYYalOTCS YeThipe KJIETKH ¢
OuUNIOUOHBIM/2aNT0UOHBIM HAOOPOM XPOMOCOM.

¢ KpoccHHTOBED B KJIETKaX KMBOTHBIX IPOMCXOJMT B MPOIIECCE MUmosa/metiosa.

e Ilepexkpéct XpOMOCOM IPOUCXOIUT B IPOLIECCE MeU03a/MPAHCKPUNYUU.

e B pe3yinpTare Meio3a KOJHYECTBO XpPOMOCOM B 00pa30BaBIUMXCH AApax yoeaueaemcs/
YMeHbuaemcs 06oe.

e B pesynbraTte Melo03a Y JKHBOTHBIX 00pasyloTCs MbluleuHble/N0106ble KICTKH.

e CMBICT KPOCCHHTOBEpa B Mei03€ 3aKIIFOYaeTCs B OOMeHe 20MONO2UYHBIMU YHACHKA-
MU/HE3ABUCUMOM PACXOICOCHUU XPOMOCOM.

e B cocraBe KaI0H XpoMOCOMBI B MeTadase nepBoro MEHOTHYECKOrO JIEJECHHU UMEETCs
00Ha xpomamuoa/0ee XpomMamuosl.

o [leproj MOArOTOBKH KJICTKH K JETICHHUIO HA3BIBACTCSA aHAga3ou/unmepdazou.

3. YcraHoBHTE COOTBETCTBHE MeX/IY (pazaMH Mel03a M POLecCaMH, MPOMCXOAAIIHMH
B Kax a0 dase:

®A3A MEMO3A  IIPOLIECCHI

A) Ilpodasa I 1) Pasnenenue XpoMaTu ¥ UX NEpeMeELIeHHE K NOII0caM
2) Ilporekanue npouecca KOHbIOraluyi MKy FOMOJIOT MYHbIMHU
B) Anagasa [ XPOMOCOMaMH
C) Tenodaza I 3) PacxoxieHHEe TOMOJIOTMYHBIX XPOMOCOM K IIPOTHUBOMOJIOX=
HBIM I10J1I0CaM
D) Meradasa I 4) ObpazoBanue KICTOK, UMEIOIHX IalIOWIHEIH Habop yiBO-
€HHBIX XPOMOCOM
E) Anadasa I 5) PacronokeHne XpoMOCOM Ha IKBATOPE
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Ucnons3ys UatepaeT-pecypcsl, coGepm'e uadopmanuio Ha Temy “Uctopus oTKphI-
tua kietku. Kierounas teopus”. IlpenctaBeTe pesynpTathl B popMe KapTOTEKH,
COCTOSIIIIEH U3 OTAEIBHBIX KaPTOYeK.

JlaTa OTKphITHS YyeHsrit 3HaueHHe OTKPBITUS

2. Ucnomnssys Unreprer-pecypcsl, B mporpamme Publisher wim WORD (na mucte
¢dopmara A4) coctaBeTe OykineT-naMaTky Ha Temy “CITH/I: myTy 3apa)xeHus 1 Ipo=
¢unakTuka” wim “Bupyc renatura: myTH 3apaXeHHS W NPOQHIaKTHKA .

3. Hcnome3ys momynsapHyH nuTepatypy M HHTepHer-pecypcsl, cobepute HHGOp-
MAIMIO O CTAPUHHBIX H COBPEMEHHBIX MHKpocKkonax. MHbopmanuio npeacTaBbTe B
BHJIC 2JIEKTPOHHOMN NPE3CHTALMH TI0 CIIEYIONMEMY IIaHy:

* 1300paXKeHHe MUKPOCKOIIA, €0 TEXHUYECKUE BO3MOKHOCTH
e nara u3obpereHus

e aBTOp

® OTKpBITHS, C/IETaHHBIE C IOMOIIBIO MOJOOHOr0 MHKPOCKOIA

4. HUcnonszys UurtepHer-pecypcenl, cobepure undopmanmio Ha Ttemy “Hcropus
orkpeiTHs ¢orocunresa”’. IlpeiacraBpre pesyibTaTthl B OpME  KapTOTEKH,
COCTOSILIICH U3 OTAEIbHBIX KAPTOYEK.

Jlara OTKphITHA Yuenniit Bkiiajg B HayKy

5. Ucnione3ys TekeT yueOHKKa 1 Matepuaib! caiira http:/festival. | september.ru/articles/5 15676/ ,
Cco3/aiiTe MOJIe -armuIMKaLio “Murtos”.
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5 SRR

1. OrmernTe npannm,m,lii BapHaHT OoTBETAa:

1)

OHOKIIETOYHbIC OPraHU3MBI 0] MUKpPOCKOIIOM Habmoxan Buepssie A4./Iegen-
2yk/T. Ilsanm.

Hexneroynsie HOpMBI JKH3HU — 3TO bakmepuu/eupycei.

Bupyc noauomuenuma/BU9 napymaer paboTy HUMMYHHOH CUCTEMbI 4€IOBEKA.
Slitnexnerky muekonuraromux otkpsut K.bop/P.Bupxos.

I'aBHBEIM KOMIIOHEHTOM Si/Ipa SIBISIIOTCS pub0COMbI/ XPOMOCOMBI.

OO6MeH BemecTB MEXIy KJICTKOH U OKpYXKaIOLIeH Cpeiol perynupyercs
nIazMamu4ecKoi Memopanou/yumoniazmol.

2. CHavajia 0TMeTbTe KHBOTHYI H PACTHTCJIBHYH KJIETKY H, 3aTE€M — OPraHOM/bI,
PAa3/IHYAI0UIHECH B ITHX KJIETKaX:

3. 3anepmme NpeJIoKeHe, BCTABUB BMECTO NIPONYCKOB HOMEpPa COOTBETCTBYIOIHX

CTPYKTYPp:
a) ObecrieynBaeT TPAHCIIOPT BEIIECTB BHYTPH KIETKH ___

B) HakamuBaer BeniecTBa, 06pa3oBaHHBIE B KIETKE

¢) YyacTByeT B IpOLeCCe BHYTPUKIETOYHOIO IHIEBAPSHHUS
d) 3anacaroT 06pa3oBaHHYIO SHEPTHUIO B BUAE 3HEpTHU AT®
¢) CriocoGHBI TIOTJIOMIATh COTHEYHYIO SHEPTHIO

f) @ynkuus — 6uocunTe3 GENKOB __
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1) komnaexc I'onvoxwcu,

2) auzocomas

3) pubocoma;

4) sndonnazmamuveckas cems,;
5) nracmuowi;

6) MUMoxXoHopus.
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4. YcTaHOBUTE NMOCIEI0BATEILHOCTD NpoueccoB nNpH (l)OTOCHHTGi!e. Hepeqep'ru"re Ta6-
JIMIY B TETPaJb H 3alI0JIHHTE ee:

a) ®oroiu3 BOJEL;

B) YI1aBiuBaHue CBETOBOM SHEPIUU MOJICKYIIOH XJI0poduiLia;
¢) Brigenenue cBo60HOrO KHCIOPOAa;

d) Coeunenue yriexuciioro ra3a ¢ npOTOHaMHU BOJOPOa;

¢) Obpa3oBanue rIOKO35I;

f) IoTeps siiexkTpoHa MOJIEKYIIOM XI0poduiLia.

1 2 3 4 5 6

5. YcTraHoBUTE COOTBETCTBHE:

a) Cunres u-PHK
B) JloctaBka amuHOKHCHOT T-PHK K prbocome

1. Tpanckpunuus ¢) CuursiBanue undopmanuu pubocomoii ¢ u-PHK

2. Tpancisuus d) Jlocraska n-PHK k puGocome

e) [TepeBox nocnenoBarensHocTy HykieoTHa0B H-PHK B no-
CIIEI0BATENLHOCTE AMHHOKHMCIOT

6. B nponecce Tpancasuu yaacTsosano 45 mosnexya T-PHK. Onpenennre yucjio ama-
HOKMCJIOT, BXOASIIUMX B COCTAB CHHTE3MPYyeMOro 0esika, a Takike YHCJI0 TPHILIETOB
U HYKJICOTH/IOB B FeHe, KOTOPBIi KOHPYeT 3TOT GesloK:

AMHHOKHCIIOT — ...
Tpuruteros — ...
Hyxneorunos — ...

7. YeTraHoBHTE NOC/IEN0BATEILHOCTD npoueccos NpH MHTO3€. Hepeqepru're CXEMY B Te-
Tpaab H 3all0JIHUTE €€

a) Pacxoxenue XxpoMaTi K NOIIOCAM KIETKH;

B) Cnupanuzanus XpoMocoM;

¢) ObpazoBaHue AOYEPHUX SIED;

d) Pacnonosxenue XpoMOCOM Ha HKBaTOpE KIETKHU;

e) [Ipukpenenue XpoMOCOM K HUTSAM BEpETeHA JIEJICHNUS;

f) PacTBopenue siepHO# 060104KH.

Lo =2 = = Je( )
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rnasa Il
OPIrAHU3M -
EOVHAA CUCTEMA

m MHOFOOBPA3ME ®OPM XUBbIX OPTAHU3MOB

D - Ha Kakue uapcTea pa3gensioT Bce OpraHu3mMbl?
£

Opranusm cuuracrTcsi OMOIOrMYECKONW CHCTEMOH, (DYyHKIMOHHMPYIOIIEH Kak
eJuHas 1enocTHas cucreMa. Ha 3emiie o6uraer MHOXKECTBO OPraHH3MOB, OTIINYAI0-
LIMXCSL APYr OT JApyra IO CTPOCHHIO M THIly nHTaHusA. OpraHu3MamH C CaMbIM
TIPOCTHIM CTPOCHHEM SIBIISIOTCS OJHOKIETOYHBIC.

AesaTenbHOCTh .

Pasgenure nepeuyucneHHble OpraHu3Mbl Ha rpynnkl B 3aBUCUMOCTU OT UX NpUHaA-
NEeXHOCTU K TOMY UNnU MHOMY LapcTBy. HazoBuTe LlapcTBa, OTMETbLTE, Kakue U3
OPraHu3MoRB SIBINAIOTCA OQHOKIIETOUHbLIMMW.

1) TpyTOBUMK;

2) xnamugomoHana;

3) cepbiil BONK;

4) KYKYLUKWH NeH;

5) TyGepkyneaHas nanouka;

6) xonepHbI BUGPUOH;

7) 6enas nnaHapus;

8) mykop;

9) MalcKUm XyK;

10) xnopenna;

11) ynbBa;

12) nennuunn;,

13) Bupyc TabayHoi Mo3auku;

14) xBoLy nonesow;

15) ackapuga;

16) ameba.

LlapcTBo ‘ ¥ ? | ? - ?
OpraHusmb!

— Kakown OpraHuam U3 nepeyncreHHbIX HeBO3MOXHO OTHECTU HU K OQHOMY U3 LlapCTB? ‘

BoNMbIIMHCTBO OPraHU3MOB HMEET KIIETOYHOE CTPOEHHE.

OnHokneTo4YHble OPranu3Mpl. Telo 0JHOKIETOYHBIX COCTOUT U3 OJHOM KiIeT-
K. OTa KIeTKa 0611ajaeT BCeMU CBOHCTBaMH, IPHCYLIMMH KUBOMY opranusmy. Op-
TaHOU/IBI B KJIETKE BBINOMHAIOT PAa3IHIHbIC ()yHKIHH.
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B 6aronpusTHBIX yCIOBHAX OJHOKIETOYHBIC MHTEHCUBHO pa3MHoxkaioTca. [Ipu
HACTYIUICHUH HCEONIaroNnpUATHBEIX YCIOBHH OOJBIIMHCTBO M3 HMX, NOKpPBIBAsACh
TOJICTOM 0001104KO#, 00pa3yer yucmy, wiu cnopy. IIpeicTaBUTeN OTHOKJIETOUYHBIX
BCTPEYAIOTCs cpeau OakTepuii, pacTeHui, rpuboB M )KUBOTHBIX.

ITpumMepamMu OJTHOKJIETOYHEIX Y PACTCHHUH SABIIAIOTCA BOAOPOCITH XJIOpEIa, XJia-
MHIOMOHA/Ia U IIEBPOKOKK, Y IPHOOB — IPOXOKEBBIC I'PHOBI, a Y )KHBOTHBIX OJHO=
KJIETOYHBIMH SABJIAIOTCA aMeba, 3BrileHa, uHy30pusa-Tydenbka U T.4. ITO SyKapuo-
THYECKHE OpraHu3MBbl. Teno MpoKapHOTHYECKHX OPraHM3MOB — OaKTEpUi COCTOHUT
MCKJIIOYMTENILHO U3 OJJHOM KIIETKH.

=270 * Ha gHe MupoBoro okeaHa Ha rnybuHe 10 641 meTpa Gbinu 06HapyXeHbl
-y HHTe- TUraHTCKWe OHOKIETOYHbIE OpraHn3mMbl — kceHodmodopsl. Viccneaosa-
W pecHo..  Tenu oBHapyxunu 311 OpraHuaMbl B Camoi ryGokon Touke MapuaHckoii

BraguHbl, Kyaa He OCTUraloT COMTHEYHbIE Ny4M U O4EHb Maro Kucrnopoaa.
Onu gocturaot 10 caHTuMeTpoB B guameTtpe. KceHohunodopbl COCTOAT
13 UMTONMNAa3sMbl U MHOTOMMCIIEHHBIX SAEP, PABHOMEPHO pacnpeaeneHHbIX
B HEW. 3TW opraHW3Mbl MOTyT UMeTb hOpMy AucKa U TeTpasagpa.

Kcenodmodopa

MHorok1eTouHbIe OpraHu3Mbl. Tena G0IbIIMHCTBA PACTEHHI, JKUBOTHBIX H IPH-

60B cocToAT U3 GONBIIOTO KOJMMYECTBA KIETOK M MEXKIETOUHOTO BEIecTBa. [ pymis
KJIETOK, M3 KOTOPBIX COCTAaBJICHO UX TEJO, MPUCIOCOOICHBI Ul BBIIOJIHECHHS OIpe-
neneHHbIX (yHKimi. [ GONbIIMHCTBA MHOTOKJIETOYHBIX OPraHM3MOB XapaKTEPHO
HHUBU/TyJIbHOE pa3BUTHE, OepyIiee Hadaso ¢ OJHOH KIeTKH — 3UTrOTHI WK criopsl. [1o
THITY IIUTAHUS UX PA3/ICIAIOT HAa agmompoul, 2emepompogel u mukcompogul. K as-
TOTpo)aM OTHOCATCS 3€NCHBIE PACTeHHs, a K
rerepoTpodam — GOIBITHHCTBO JKUBOTHBIX, TPH-
OBl ¥ pacTeHuUs, He UMeroIme xjopodumia. Cpe-
i rerepoTpodoB ecth canpodutsl (OONBUIMH-
CTBO IpuOOB) ¥ TAPA3UTHL, )KUBYLIHE 32 CHET APY-
rOro OpraHu3Ma M HaHOCSIIUE eMy Bpen (JIeH-
TOYHbIE YEPBH, COCANBIUKH H JIp.).

Muxcompoghbl MOTYT IHUTAThCS KaK aGmMOmMpOoghHbIM, TaK U 2emepompodHbim
crocobamu. Hanpumep, HacCEKOMOSHOE PACTCHUE HENEHTEC, OCYIECTBIAS (HOTO-
CHHTE3, IIUTAETCS aBTOTPO(HO, a 3aXBaTHIBasi HACEKOMBIX — IeTepOTPOPHO.

° yucra
* cnopa
* MUKCOTpOdgHOE NuTaHue
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TO « MUTaHKe reTepoTPOdHbIX OPraHU3MOB, UMEIOLLMX MULLEBAPUTENBHYIO

ggzg;m CHCTEMY, MPOVICXOAUT FONIO30MHbLIM COCOBOM. OCHOBHBIMY OCOGEH-
HOCTSIMM FOIO30/HOTO MUTaHWS SBNSIOTCS 3axBar, 3arnaTbiBaHue, ne-
peBapuBaHue 1 BCachiBaH1e UL, ECIN OpraHuaMbl, UTAIOLMECS O~
JIO30MHO, YNOTPEBNAIOT pacTUTENbHYIO MULLY, TO UX Ha3bIBAOT pacTu-
TeNbHOAAHBIMM, KUBOTHON MULLE — XULLIHUKAMM, a T, KOTOPbIE easT
KaK pacTUTENbHYIO, TaK 1 XUBOTHYIO MULLY, Ha3bIBAIOTCS BCEAAHBLIMM.

MPUMEHEHME W NPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. IlpaBeauTEe MPUMEPHI OXHOKJIETOYHBIX OPraHH3MOB - MPEACTABHTEIEH Pa3IHIHBIX
apCTB:

IlapcTBO OIHOKIETOYHbIE OPraHU3MBbI

2. BoibepHTe BepHbIe YTBEPKICHHS

1) Canpoduts! XKHUBYT 3a CYET APYTHX OPraHU3MOB, HAHOCS UM BpEI.

2) B jXHMBBIX OPraHM3Max BCTPEYAIOTCSH XHMHYECKHE JIEMEHTHI, BXOAAIINE B COCTAB TEll
HEXHBOH TIPUPOIEL.

3) O6MeH BeIecTB IPUCYII JIMIIE MHOTOKIICTOYHBIM OPTaHH3MaM.

4) B pacTeHHH HENEHTEC MPOUCXOIUT (POTOCHHTE3, U OHO IIUTACTCA TOJIBKO aBTOTPODHEIM
criocobom.

5) Homo sapiens — npecTaBUTENb LIAPCTBA JKHBOTHBIX.

6) Bupycsl OTHOCATCS K IPOKAPHOTaM.

7) PaznpakuMoCTh XapaKTepHa TONBKO IS )KHBOTHBIX.

8) Benku, HpBI, HYKICHHOBBIE KHCIIOTHI SBIAIOTCS OCHOBHBIMH KOMIIOHEHTAMH JKMBBIX
CYIILIECTB.

3. OTBeTHTE HA BOMPOCHI:
a) IToyeMy KJIETKH MHOTOKJIETOYHBIX OPTraHM3MOB HMEIOT 6oJiee MPOCTOe CTPOEHHE I10
CpaBHCHHIO C OJIHOKJIC’I‘O‘IHLIMH?
b) Ha npumepe ki1eTok opraHu3Ma 4enoBeKa JOKaXKUTE, YT0 MHOTOKJICTOYHBINH OPraHNu3M
HE IIPOCTO COBOKYITHOCTh MHOYKECTBA KJICTOK, a €JHHAsI CHCTEMA.
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m (DOPMbI PASMHOXEHWA OPFTAHU3MOB

OfHUM M3 OCHOBHbIX CBOWCTB XXUBbIX op- = Y10 Takoe pasMHo)KeHue?
raHM3MoOB $BNseTCA pasmHoxeHwe. Bo Q = Kakue Buapb! pa3MHOXeHUs

BPEMS Da3MHOXEHWUS OpraHu3Mbl Mpous- . CyllecTByloT B npupoae?
BOOAT NOTOMCTBO, I'IOAOSHOQ UM caMuUM.

VYV opraHuM3MoOB CyIIECTBYIOT JBa THNa Pa3MHOXEHUs — Gecnonoe W nonosoe
pasmHodicenue.

feaTensHOCTh . [ Ji

W3yyeHune cnocoboB G6ecnonoro pa3sMHOXeHWs OpraHM3MoB.

Llent pa6oTbl: nayyeHue opm 6ecnonoro pasmMHOXeHUs!, BCTPEYaoLWMNXCS Y PasnmnyHbixX
pacTeHun.

Xop pabotbi:

1. PaccmoTtpute rep6apui.

2. MpepnoxuTte cnocobbl Ans 6ecnonoro pasMHOXeHNs ykazaHHbIX pacTeHuWA.

3. 3anonuute Tabnuuy.

e e 'r:\
Han pabora

= it7

HaasaHue pacteHus Cniocobbl 6ecrnonoro pasmMHoOXeHus!
3emnsHuka
Jlyk penyatbiv
Dduanka
Meblpei nonay4un
Kaptodens

(J\-bwl\)—‘%

— B yem 3akntoyaeTcs 6uonornyeckas ponb 6ecnonoro pa3MHO)KeHMR?

Becnonoe pasmHoxkenne. B TakoM pa3MHOMKEHUH, KaK IPAaBUIIO, YYaCTBYET
OJIMH POJUTEINB U He 00pa3yloTCs IMOJIOBBIE KIETKH — raMeThl. Tak Kak poiuTenbeKas
dbopma MOXKeT rnepeiaTh BCe CBOU NPH3HAKH U OCOOEHHOCTH IIOTOMCTBY, TO TOSIBJIS=
I0TCA JIOUepHHUE 0COOH, SABIAIONIMECS TOYHOU Konuen poauTenbckoi. CymecTByoT
Takue (GopMel GECIIONOr0 pasMHOXEHHUSA, KaK OeleHue, 6e2emamusHoe pPAa3MHO-
Jicenue, nouKkoeanue u cnopoobpazoeanue.

Paszmnooicenue Oenenuem. HexoTopple OpraHU3Mbl pa3MHOXAIOTCS JCTICHHEM.
Jlenenue 3aBepiuaeTcs AeJICHUEM KJIETKU Ha J1BE WK O0sbIIee KOIHYECTBO KIETOK.

Pa3zmHOXeHue pr— ¢ " y
OeneHuem me6a 06bikKHOBEHHas
XD T 2 i };;ii
3srnexa seneHas ¢ %

BobIIMHCTBO OHOKIETOYHBIX OpPraHU3MOB — HAIIpUMED, ameba OGBIKHOBGHHaJI,
OBIJICHA 3€JICHASA — Pa3sMHOXKAIOTCA JACJICHUEM KIIETKH HAa/IBOE. Ho 6ecnionoe pasMHO=
JKCHHC Manxpnﬁuoro napasuTa i HCKOTOPBIX JXI'YTHKOBBIX OCYLICCTBJIACTCA IIYTEM
JICJICHUS OJTHOW KJIETKH Ha MHOXKECTBO KJIETOK.
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Bezemamusnoe pasmnodicenue. HekoTopeie OpraHu3Mbl CoCOOHBI pa3MHOXKa-
TBCS YaCTAMHM TeJa. DTO HA3bIBAIOT 8e2emMamueHsim pasmHodceHuem. BereraTuBHoe
pa3sMHOXKeHHE HabIIt01aeTcsi B OCHOBHOM Y PACTEHUH. DTOT METO/ IIPUMEHSETCS B
CENbCKOM XO3SMCTBE A COXPAHEHHS CBOMCTB MATEPHHCKOTO PAcTEHHS H IIOITy-
YEHHS TOTOMCTBA B KOPOTKHE CPOKH.

BeretaTuBHOe pasMHOXeHUe
pacTeHvumn

1 = naHabiw (KopHeBULLEM)

2 —cmopoauHa (ctebnesbiMu
YepeHkamu)

3 — 3emnsiHuka (ycamu)

4 — Tionbnax (nykosuLei)

5 = BeroHus (nucTom)

B HekoTOpBIX city4yasx U3 parMeHTa Tena rybok, KHIIEYHONOIOCTHBIX, IIOCKUX
yepBel (IUIaHApHi), UTIIOKOXKUX MOXKET Pa3sBUTHCA LIENbIA opranu3M. Takoe pasMHO-
JKEHHE C TOMOIIBIO KYCOUKOB Tella Ha3kIBaeTCs ¢hpazmenmayueti. OHO BCTpedaeTcs B
OCHOBHOM Y OpPraHH3MOB, BE/lyLIMX IPUKPEIUIEHHBIN 00pa3 )KHU3HH.

Paszmnooicenue noukosanuem. Pa3MHOXEHHE NOYKOBaHWEM HaOmogaercs y
JPOOKEBBIX I'pHOOB, T'yOOK M KMIIEYHONOJIOCTHEIX. IIpu 3TOM Ha omnpeneneHHOM
YacTHU MAaTEPHHCKOI'0 OpraHu3ma o0pa3yercs BhIIYKIOCTh, HAIIOMUHAIOMIAS TI0YKY.
Pa3BuBasch, OHa JaeT Ha4yaJl0 HOBOMY OpPraHU3MY.

PasmHoxeHue
NoYyKkoBaHUeM ~ G"%
[OpoxokeBble rpubhbl . KuiweyHononocTHble

Pasmnooicenue ¢ nomowpio cnop. Bogopociu, MXH, TaOPOTHUKY U TPHOHI pas-
MHOXatoTes cnopamu. Criopa npejcraBisier co0oi KIETKY, MOKPHITYIO TOJICTOH
obosnoukoi. OHa crnocobHa NMPOAOIDKUTENFHBIA MEPHOJ HAaXOAUThCA B Hebiaro-
NpUATHBIX ycnoBusx. [lonas B 6maronpusTHee yCI0BUS, CIIOpa MIPOPACTAET, JaBast
HayaJl0 HOBOMY OpraHH3MY.

PazmHoXeHue

Cnoput
cnopamm /
Mxu ﬁli ki

pubbI

ManopoTHukooGpasHbie
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IlonoBoe pa3mmuoxkenue. B monoBoM pas-
MHOKCHHH, KaK IIPaBUIIO, YIaCTBYIOT JBE POJIH=

TEeJIbCKHE 0COOH, M y HUX 00pasyroTcs 1OJI0BbIC * BeretatueHoe pasmHoxeHue

KJIETKH — ITaMCTEI. HpH IIOJIOBOM PAa3MHOXEHHHU
B PE3YJILTATEC CIIHAHHUA TaMET 06pa3ye'r CSl HOBBIH

* NOYKOBaHMWe
* cnopooGpa3zoBaHue

opraHusM, obasaronuii npu3HakaMu 06oux poaureneil. Takue opraHu3Mel ObiBa-
10T 60JIe€ BBIHOCIMBBI B H3MEHSIOIIUXCS YCIIOBUSX CPE/IBI.

= CornacHo pykonucsim, o6Hapy>XeHHbIM Ha Tep-
putopun [ipesHero Erunta, Tam cyliecrsosano
BbICOKOPa3BUTOE CerlbCKoe XO3AWCTBO. PUCyH-
Kv 3TOI 3noxXu n3obpaxatoT BbipallnBaHve Bu-
Horpaga. B Te BpemeHa B Erunte Gbinu yxe
3HaKOMbl C YepeHKOBaHUeM 1 APYrMMU Croco-
6aMn pa3MHOXEHUA 3TOro pacTeHus. [Ans aTto-
ro ucrnonb3oBanuch ocobble ManeHbkue HOXU
ceprnoBuaHon hopMbl.

NPUMEHEHWE W NPOBEPKA MO/TYHEHHbIX 3HAHWUA .

1. Kakue (popMbI Gecniosioro pasMHokeHHs W300pakeHbl Ha pHCYHKe?
VYkaxkure HazBanue u opMy pasMHOKeHHs opranu3mMos A, B u C:

2. BmecTo 3naka BOIIpOoCa BCTABbTE JIOTHYECKH 000CHOBaHHOE IOHATHE:

Cnopa — Gecnojioe pasMHOKeHAE

llenelme = J3BIJIeHA 3eJIeHas

lamera - ? ? —ruapa
? —cnopa JlpozxeBbie FPHOLI — IOYKOBaHHE
Eab — cems Ameba oObikHOBeHHAs — ?

Hudyszopus-Tydeabka — qBe KIeTKH

? — MHOTO KJIETOK

IMostoBoe pazMuOKeHHE — IBA POAUTEIS

Becnosioe pasmuoxenue — ?

3. IIo-lemy Y HEKOTOPLIX OPIraHU3IMOB HMEET MECTO YepeoBaHHe I0JI0OBOI'0 OecnoJioro

pasmuoxennsn? IlpuBeaure npuMepsl.
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m OEPABOBAHME NONOBbLIX KNETOK U ONNOAOTBOPEHUE

— YeM myXCKue Nonosbie KNeTky OTNNYATCA OT XXeHCKUX?
— C 4yeM cBsi3aHbl 3TU OTNIMYUTENbHBLIE 0COGEHHOCTU?

L]
AesaTensHocTe I.l

CTpoeHue NonoBbIX KNeTokK.
Llent paboTkl: U3y4nTb OTIMMUTENBHLIE OCOBEHHOCTU MOMOBbIX KMETOK.
Xop pabotbi:
1. PaccmoTpuTte rotoBbie MUKpOnpenaparhl NosoBbIX KIETOK.
2. 3anonHuTe cpaBHUTEnNbHYI Tabnuuy.

MNpu3Haku Cnepmarosoung Anueknetka
Crtpoexve u gopma
MoaBwxHOCTL
3anac nurartenbHbIX BeWwecTs
Paamep
YucneHHocTb
Ha6op xpomocom

= B 4yem 3akniovaetcs 6Guonoruyeckas posb NonoBbIX KNETok?

O6pasoBanue u poct ramer (moJ0BbIX KJ1eToK). [Iponecc o6pazoBanus momo-
BBIX KJICTOK Ha3bIBaeTCs 2amemozeres. I1010BbIC KIETKH 00pa3yroTCs B CIICIHallb-
HBIX OpraHax pOJHMTENILCKMX OPraHM3MOB — SIMYHHMKAX U CeMEHHMKax — (MOJOBBIX
opraHax >XKuMBOTHbIX). Ha mepBoil cTaguu cBoero pa3sBUTHsA IEPBHYHBIC IIOJIOBBIC
KIIETKH JEIATCS MyTEM MHUTO3a, U MX KOJIMYECTBO BO3PACTAET.

FameToreHes d 5 §0] % Q

Crapus "

O6pasoBaHue 1 @ 7 pa3MHOXeHUs! @ @ MuTtoTudeckoe
pasBuTME NONOBbIX P ® @ § NEepBUYHBIX ® & @ @ Aenenve
KNeToK SO0 0O Ge® "ON0BLIX KNeTok @@@ @@ @@®
' i Crapusi pocta
T T e e~ R e o s = i o o o
y @ Crapus @ /@\ MeitoTuyeckoe

. . . . cospeBaHus /@ ® @ & Penewve

HanpasutenbHbie

Cnepmatosong  Anueknetka Tenbla

Ha BTOpO# cTaguu MPOUCXOAWT MOArOTOBKA MEPBHYHBIX MOJIOBBIX KIETOK K
JIaNbHEHIIEMY JICJICHHIO. B 9TOT mepro/| KIIeTKH pacTyT,

U B HuX ynsauBaercs koinuudectBo JIHK. Crempyromas
CTaiusg HOCHUT Ha3BaHUE cmaodus cospesarus. IlepBud- & famaToranaa

HBIC TIOJIOBBIC KJIETKH JACIATCA ITYTEM Meﬁoaa 3a CUHET B
- ’ * repmacpoaut
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HEPaBHOMEPHOT'0 paclpeieICHHs IUTOIUIa3MBbl IIEPBHYHOM XKEHCKOH ITOJIOBOH KIIET-
KH BO BpeMs Meiio3a 00pasyioTcs ojiHa OobIIas U TpU MaJICHBKHE KISTKH (T10JIsp-
HbIE Tejblia), KoTopbie norubaror. Takum 06pa3zoM, pa3BHUBAIOIIASCS IIEPBUYHAS
JKEHCKas KJIeTKa AaeT Hadajo JIMIIb OJHON KPYNHOM MOTHOLEHHOM KIIETKE, COAep-
xKamniel 6oJbIIoe KOJMYECTBO MATATENBHBIX BEMIECTB. BriocnencTsun ona nmpespa-

HIAsTCA B AVINCRICTRY: « PaaMHOXeHue Tnen B oc-

W3 nepBUYHON MYy>KCKOH IIOJIOBOM KJIETKH B HOBHOM MPOUCXOANT Yepea
pesyiabTate 00pa3syloTcs HYeThIpe OJMHAKOBBIX napTeHoreHes, Unu Xvso-
KJIETKH, U3 KOTOPBIX CO3PEBAIOT CIIEPMATO30M/IbI. poXAEHHE. Y HEKOTOPbIX

Omonoreopenue. ITporece CausHus Myx- SPSFICTERUISTION 10N yb
BHYTPU Tena HOBOPOXAEHHbIX

CKOM M )KEHCKOHU TaMeT, B pe3yJIbTaTe KOTOPOTO pa3BMBaETCs SMLEKNeTKa,
06pa3ycTcsl 3UIroTa, Ha3bIBacTCsA omzodomeope- yepes 10-15 gHei poxpaaeTtcs
Huem. OIUIOZOTBOPEHUE IPOUCXOAUT B UTOre HoBas Tns.
IIPOHUKHOBCHHUS CIIEPMATO30Maa B xﬁuexne'r-
Ky. Ilocne mponecca onnog0TBOPEHUs 3UroTa
HAYMHACT JCIUThCA, H 0Opasyercs JUIION]-
HBIM 3apOABINI, U3 KOTOPOIO BIOCIEICTBHUH
(hopMHpyeTCsSt HOBBIM OpraHu3M.

DopMbI N0JIOBOT0 pa3MHOKeHHs. Y 6016~
IIMHCTBA JKUBOTHBIX, TAKMX KAaK MHOTME KpYIJIbI€ YEpBH, JBYCTBOPYATHIE MOI-
JIIOCKH, YWIEHHUCTOHOTHE, )KEHCKHE U MY>KCKHE OpraHbl HMEIOTCS y pa3HBIX 0COOEH.
Takue )XKMBOTHBIC Ha3BIBAIOTCA pazdenvHononbimu. OQHAKO y 0cobel HEKOTOPBIX
JKMBOTHBIX, K NPHUMEpY, IUIOCKMX U KOJIbYAThIX 4YEpPBEH, UMEIOTCA M JKEHCKHE, U
MY’KCKHE OpPraHbl; TAKHE OpPraHU3Mbl Ha3bIBAIOTCSH 2epmagpooumami.

B HEKOTOpBIX ciydasx BO BpeMs IIOJOBOIO Pa3MHOXECHHUS OIUIOJOTBOPEHHS HE
npoucxoauT. IIpx ATOM U3 HEOMI00TBOPEHHON SHIEKIIETKH (GOPMHUPYETCs MOTHO-
IieHHas HoBas 0cobb. O6pa3oBaHME HOBOIO OpraHM3Ma M3 HEOIUIOAOTBOPEHHOM
SWLEKICTKH Ha3bIBAIOT napmerozenezom (0T rped.“parthenos” — neBylika, “ge-
nesis” — 3apOXKJICHHUC).

ITapreHorene3 HabmiogaeTcs y CaMIlOB MEJOHOCHOHM mueinsl, naduuid, Tiei u
JAPYTHX XUBOTHBIX.

MPUMEHEHME M NPOBEPKA NOJTYYEHHbIX 3HAHWA

1. Pacoonoxure COﬁblTliﬂ, NPOHCXOAfAIIHE BO BpeMs raMeToreHesa npH 06[)83053!!]1}!
JKEHCKOH M0JIOBOH KJIETKH, B npanu.m.noﬁ nocJjieaoBaTe/IbHOCTH?

I

a) KpynHas kieTka npespamaercs B SHLEKIeTKy.

b) B nepBuYHBIX IOJIOBBIX KIETKAX yaBausaercs konmyectso JJTHK.

¢) IlepBHYHBIE OJIOBBIE KIETKH PACTYT.

d) TlepBuuHbIE OJOBBIE KIETKH JEIATCS IIyTEM Meio3a.

e) PaspuBalomascs nepBHYHas *eHCKas [10J10Bast KJIETKa JaeT Ha4yallo TOJIbKO OXHON
KPYIHOH KJIETKE C KPYIIHBIM KEJITKOM.

f) TlepBuuHBIE NOJOBBIE KJIETKH JEIATCA IIyTEM MUTO3A.
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g)

3a cuer aeneHus nepnmmoﬁ JKEHCKOH TI0JIOBOM KJIIETKH B HTOTe 06pasy10’rcx
KpYIIHasA KJICTKAa W TPH MAJICHEKHX ITOJISIPHBIX TEIIbLA.

2. HaiiguTe ommMO0YHbIEC BHICKA3LIBAHUSA H HCIpaBbTEe HX:

A.

B.
€.
D

m

om

H.

Bo Bpems da3el pocta nporcxoaut yasoenue JJHK.

KonbuaTeie 4epBH OTHOCATCS K OpraHu3MaM-repMadpouTam.

OO6pa3oBaHre HOBOTO OpraHW3Ma M3 HEOIUIOJOTBOPEHHOH TaMeTHl, Ha3bIBAIOT
TIapTCHOTEHE30M.

B ¢a3e cospeBanue B pe3ynbTaTe MeHo3a 00pa3yrOTCS TPH SHUEKIETKH H OJHO
TIOJISIPHOE TEINBIIE.

Bo BTOpOM feneHnH MeiHo3a U3 NepBUYHOH MY)KCKO¥ II0JIOBOMH KIIETKH 00pa3yroT-
sl 4eThIpe OJJMHAKOBEIE KJIETKH, U3 KOTOPBIX (POPMHUPYIOTCS CIIEPMATO30H B
ITapTeHorene3 BcTpedaeTcs y INIOCKUX YEPBEH.

B pesyneTaTte raMeTorenesa o0pa3yroTcs AUIUIOHIHEIEC CIICPMATO30HM/IBI H
STHLIEKITETKH.

ITpornecc cusHUA MY>KCKOH U XKEHCKOM raMeThl 3aBepLIAOIHHCca 00pa3oBaHHEM
3UTOTEI, Ha3bIBACTCS TAMETOICHE30M.

3. BauMaTesIbHO paccMoTpHTe cxeMy. UTo Ha cxeme 0603HaveHo OykBamu A, B u uud-
pamu 1-9?

m TOMOJIOTHYHEBIE A
XPOMOCOMBI

a'\ YABOHMBILIHECS
rOMOJIOTHYHEIE
XPOMOCOMBI
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m rIOﬂOBOE PA3SMHOXEHWE Y PACTEHUMA

= Kak npoucxoauT pasmHoXeHne MXOB M NanopoTHMKOB?
= B yem oTnMuYMeE pa3MHOXEHUA ITUX PacCTEeHUH OT PA3MHOXEHUSA NOKPbLITOCEMEHHbIX?

B HebGnaronpHATHBIX yCIOBHSX BOAOPOCIH OOBIYHO Pa3MHOXAIOTCS IOJIOBBIM
nyteM. IIpu 3TOM y HEKOTOpBIX NMpeJACTaBHTENEH BOAOPOCIEH (XIaMHJIOMOHA/a,
yJIOTPUKC M 7Ap.) 00pa3yioTcs OJHOTHIIHBIE TI'aMeThl C TaIIOMJHBIM HabopoMm
xpoMocoM. B pesynpTare cimsHUA rameT obpasyeTcs 3urora. 3urora, HOKphIBasch
TOJICTOM 000JIOUKOH, TIEPEe3UMOBEIBAET U MPH ONArONPHUATHEIX YCIOBHSX JEITHUTCH
IIyTEM MUTO3a, /1aBasi HA4aJl0 YeThIPEM HOBBIM 0COOAM.

Y MHOTOKJIETOYHOM 3€JIEHOM BOAOPOCIH CIHMPOTHPHI MOJIOBOM IIPOLIECC IPO-
UCXOOUT IO THITy KoHbloramuu. [IpW KoHBIOTalMU COAEPKUMOE KIETKH OIHOU
BOJIOPOCJIM IEepeTeKaeT B KIETKY Apyrod. M3 3urorsl, oOpazoBaBuIeHCs NPU ClIU-
SIHUU X JIep, pa3BHUBAETCS HOBAst BOJIOPOCIIb.

B mponecce pasMHOKEHHSI HEKOTOPBIX MHOTOKJIETOYHBIX BOJOpOCHEH (IaMu-
Hapus, nopdupa) HabmoaeTcs Yepe0BaHUE IOKOJICHUH, TO €CTh 110JI0BOE U Oec-
[I0JI0€ ITOKOJICHUE IT00YEPEIHO CMEHSIOT APYT ApYyra.

AesTenbHOCTH .

— Pa3amHoOXeHue kakmx pacTeHuin nsobpaxeHo Ha pucyHkax A u B?

A . oV o 0‘ ‘@ B

cnopocut* |

MepBbiit Npo-
POCTOK= rame=
O6pa3zosahv ToOUT

aurotbl /4
] X
Wiy
L)

ageToput* @ rametTod

cnopocduT

FameTocut* — nonosoe nokonexue. Cnopodut* — Gecnonoe nokoneHue.

MpoaHanu3MpynTe pUCYHKU W, UCNOMNbL3Ysl 3HAHUA, NOMNy4YeHHbIe paHee Ha YpokKax
Buonoruu, 3anonHUTe Tabnuuy:

HaaeaHue Cnopodut | XpomocomHbii Habop | Mametocdut | XpoMocomHbIv Habop
pacreHus criopoguta rametopuTa

A
B

— B 4yem cxoacTBO U pasnuyume XXU3HEHHbIX LIMKIIOB 3THX paCTeHMﬁ?
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YepegoBanue MOKOJEHHH Y BLICHIHX PacTeHH. Y BBICIIMX CIIOPOBBIX pacTe-
HHUH U3 CIIOPHI Pa3sBHBACTCA TAIUIOHIHOE IOJIOBOE MOKOJICHHE, HAa KOTOPOM 00pa-
3YIOTCS I10JIOBBbIC KJICTKU. Y MXOB (Halpumep, y KyKyIIKHHA JIbHA) HOJIOBOE I1OKO-
JICHUE SABIACTCA B3POCIBIM MHOTOJIETHHUM PAaCTCHHEM. Ilo stom IIpUYUHE Y MXOB
npeobrajaeT moyoBoe MOKOJICHHE. A y ITATOPOTHUKOB M CEMEHHBIX PACTEHUH T10JI0-
BOE MOKOJICHHE c1ab0 pasBUTO U MMEET KOPOTKYIO NPOJODKUTEIBHOCTD JKHU3HH.
Tak, u3 cnopsl y manopoTHHKOOOpa3HBIX pa3BuBaeTcs HpopocTok. C moMompio

PH30MI0B OH MpHUKpeIUIsieTes K mouse. Ha mosepx-

HOCTH IPOPOCTKA YOPMUPYIOTCS MOJIOBBIE KIETKH.
 TRNTOT TlonoBOE pa3sMHOXEHHE MXOB M NANOpOTHHKO-
- cnopodmT 06pasHBIX TECHO CBA3aHO C BOAHOM cpemoit. Crep-

* ABOWHOE ONNoAoTBOpeHne MaTO30HM Bl C IIOMOLIBIO BOJBI IICPCABUIAOTCA 110
HaIIpaBJICHUIO K ANIEKIIeTKE.

= Cannowanasn craaus (rametodur) @)

Aunnonguan craamna (cnopodut) 2n

Mxu ManopoTHukoo6pasHbie CeMeHHble pacTeHus

YepenoBaHue NoKoneHUn y BbICIUUX pacTeHUin

Ecmm y MxoB npeo6nafaer moiaoBoe MOKOJIEHUE, TO Y ManopOTHUKOOOPa3HBIX
oHO umeet ¢opMy npopoctka. CeMeHHbIE PACTeHUS UMEIOT raMeTO(HUTHI pa3HOro
10J1a, Pa3BUBIIKECSA M3 Pa3sHBIX CIOpP. MHKpOCIIOpHI HAlOT HA4aao MYXCKHM IO-
JIOBBIM KJIETKaM, a MaKpOCIIOpBI — )KEHCKOMY ITOJIOBOMY IOKOJIEHHIO. Y CEMEHHBIX
PacTEHUH 110JI0BOE IIOKOJICHHUE (raMeTO(HUT) NOABEPIIIOCH 3HAYMTEIILHOH PELYKIIHH.

MyXckuM ramMeTopuTOM IBETKOBBIX PACTEHMH SBISETCS NBUIBLIEBOE 3€pPHO,
KOTOpO€ CO3PEBAET B MBUILHUKE THIYMHKH M 00pasyeTcs u3 MUKpocnopsl. Bo Bpems co-
3peBaHys B ITBLIBLICBOM 3€pHE 00pa3yIoTCs 1BA A/Ipa — 6e2emamueHoe U 2eHepamusHoe.

JXKenckuit rameToduT 06pazyeTcs U3 MAKPOCIIOPhI X COCTOMUT U3 3apObINIEBOTO
MEIIIKa, PACIOJI0XKEHHOT0 BHYTPH CEMAINOYKH. B 3apobIeBoM MEIIKE IPOUCXOIUT
PN leNeHnH, B pe3yIbTaTe KOTOPBIX 00pa3yloTcs 6 TamonAHBIX KJIETOK, BKIIIOYas
SHIEKIETKY, ¥ OJIHA JIMIUION/IHAS LICHTpalbHas KJIeTKa.
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JBoiinoe omnoxorsopenne. B 1898 rony pycckuit yuensiit C.HaBamms oTKpbLI
0COOBIH THIT OIUIOJIOTBOPCHHS Y TOKPHITOCEMEHHBIX (IIBETKOBBIX) PaCTCHHH, KOTO-
Pblii OH Ha3Ball 0BOUHBIM ONIOOOMBOPEHUEM.

Bo BpEeMs ONBUICHHWS IbUIbIA C ThIYMHKH, IIONAAds HAa PbUIBLEC NECTHKA, Ha-
YHHAET IpopacTaTh. B MbUIbIEBOI TpyOKe reHepaTHBHOE SAPO JACTHTCS, U 00pasy-
IOTCS JIB€ MY)KCKHE raMeThl — CliepMuu. M3-3a OTCYTCTBHS JKIYTHKA CIIEPMUHU He
CIIOCOOHBI CaMOCTOSATENbHO mepeaBurarhes. [IbuibnieBas TpyOka yUIMHSETCS W B
3aBA3W B 00JaCTH NMBUTBLEBXO0/Ja MPUKPEIUIAETCS K 3apoAbimeBoMy memky. Ilocie
3TOro KOHYMK TPYOKM paspbiBaeTcsi, U JIBa CIEPMHUS NMPOHUKAIOT B 3apO/IbIILIEBIH
Mmemok. OOUH U3 HUX CIMBAeTCs C SHIEKIeTKo#M, oOpa3ys 3urory. Bropoi xe
CIEpPMHUH CIHBAETCA C IEHTPAJLHOW KJIETKOM W oOpasyercs TpHILTOMAHBINA (3n)
SHIOCHEPM. DTOT NPOLECC OIUIOJOTBOPEHMS HA3bIBACTCS JBOMHBIM OILIOJOTBOpPE-
HUEM. [[BOHHOE OIUIOI0TBOPEHHE XaPaKTEPHO TOJIBKO IS LIBETKOBBIX PACTCHUH.

[BonHOe onnogoTBoOpeHne

1. CeMeHHas koxypa

2. 3apopgpilu

3. OHpocnepm

4, CnusiHMe cnepMms ¢ LieHTpanbHomn
KneTKomn

5. CnuaHue cnepmua ¢ AWLIEKIETKOW

6. O6pa3oBaHue XEHCKOM MOoBOM
KNeTKn

7. O6bpasoBaHne My>XCKOI NOroBoOw $
KNEeTKM

B pesynprare ABOHHOrO OIUIOJOTBOPEHHS 3apOJBIIIA IBETKOBBIX PACTCHHUI
6bIBalOT 00ECIIEYEeHB! 3a1IacOM MHUTATENIBHBIX BEIIECTB, KOTOPEIE IOTPEOIAIOT BO
BpeMs npopacTanusa. OKOJOIUIONHUK 3alIMIIacT ceMsa U obecrieuuBaeT Gonee ah-
(heKTHBHOE €ro pacnpoCTpaHeHHUE.

NPUMEHEHME W MPOBEPKA MOJNTYYEHHbIX 3HAHWA

1. Haiigure 01UMOKH B NIPeJJI0KEHUSIX M HCIPABbTE HX:
1) B 6maronpusiTHBIX YCIOBHUAX BOAOPOCIH OOBIYHO Pa3MHOKAIOTCH IOJIOBBIM ITYTEM.
2) TlonoBble KIETKH BBICHIMX PACTEHME 00pa3yIoTCs y AUILIOMIHOTO II0JIOBOIO
IIOKOJIEHHS, Pa3BUBLIEIOCS U3 CIIOPbIL.
3) V¥V mxoB npeobnagaer 6ecronoe moKoJIeHue.
4) Bspociioe pacTeHHE MXa KyKYIIKUH JICH ABJISETCS OECIONbIM NOKOJICHHEM.
5) VYV UBETKOBBIX paCTEHUM IBUIBHUK — 3TO MY>KCKOH raMeTo(duT.
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2. BeibepuTe BepHBIN OTBET:

e YV IIBETKOBBIX PACTCHHH NIPH ONBUICHUH Nblibya/1iumb THIYMHKH 110IIaIacT Ha PhUIbLIE
[IECTHKA U HAYWHAET IIPOPaACcTaTh.

e ['eHepaTHBHOE AP0 B MBUIBLEBOH TPyOKe AenuTcsa H 00pa3yeT ABe My>KCKHE FaMeThI
— cnepmuu/cnepmamo3ouobl.

e IIsutbnieBas TpyOKa, yIITHHSASACK, IPHKPETUIAETCS K pblibyy necmuxa/ 3apoosiuesomy
MewKy 3aBsi3H.

e OauH U3 NPOHMKIIMX B 3aPO/BILICBBIH MEILIOK CIIEPMUEB CIIUBACTCS C LIEHTPAIbHOM
KJIETKOH, 00pasys KIeTKy ¢ OUnIOUOHBIM/MPUniIouoHsiM HabopoM XpOMOCOM.

e J[BOIiHOE OTLIOJIOTBOPEHHNE XapaKTEPHO JUIS YBEMKOBbIX/2010CEMEHHbIX PACTEHUH.

e Tlocine omnonoTBOpenus 11011 06pasyerTcs U3 ceManouKu/3ass3u.

e VI3 OmI0/10TBOPEHHOM LIEHTPaIbHON
KJIETKH oOpa3yercs
3HOOCNEPM/3apO0bl CeMEHU.

- e,

3. PaccmoTpHTe pHCYHOK “PocT mbLiab-
1eBoii TPyOKH M ABOIHOE OIIOAOT- <
Bopenue”. Kakue cTpykTypol (1-9)m ¢
npoueccei (10,11) o6o3navdeHbI yKa-
3aHHbIMH Hupamu?

4. OTBeTHTE HAa BOMPOCHI:
e Kako# XpoMOCOMHBIH HaOOp XapaKTepeH U1 KIETOK IBUIBIEBOIO 36PHA M CIIEPMHUEB
COCHBI?

e Kakoif XpoMOCOMHEIH HabOp XapakTepeH Ul CIHEPMHMEB M KIETOK JHOCIEepMa
CEeMEHH I[BETKOBOTO pacTeHus?

m MHHMBMHYAHI:HOE PA3BUATUE OPTAHU3MOB

— Kak Ha3biBaeTcs onnofoTBOpPeHHan anLekneTka?

’ — Kak npoucxoauT paseutue 3apofbillein HACEKOMbIX, PbiG, 3eMHOBOAHbLIX U
@ nTiy?

[Tepuos MHAMBHIYATLHOTO Pa3BUTHS OPraHU3Ma C MOMEHTA OILIOIOTBOPEHHS /10
KOHIIa )KU3HH Ha3bIBACTCS OHTOTreHE30M (OT rped. “ontos”— cymmi, “genesis” —
3apojk/ieHue). Y OpraHu3MoOB, Pa3MHOMKAIOIIMXCS MOJIOBBIM IyTEM, MHUBH/yallb-
HOE Pa3BUTHE HAYMHAETCS MOCIIE OIUIOJOTBOPEHHS C ICJICHUS 3UTOTHI.

ITepuoas! H cTagHH OHTOreHe3a. B OHTOreHe3¢ MHOTOKJIETOYHBIX JKUBOTHBIX
BBIJICIISAIOT SMOPUOHANLHBLE T NOCMIMOPUOHATbHBIU TICPAOIBL.

Ombpuonanvrwiii nepuod. OH OXBATHIBAET MEPHOJ C MOMEHTA HaYana JEIeHUs 3u-
rOTHI HOBOT'O OPraHU3Ma JI0 €ro BbIXOJ1a M3 SHIIEBBIX HIIM 3aPO/bILIIEBBIX 000I04EK.



3M6pMOHaanblﬁ nepuog oHroreHesa
1 —3urota
2-5 — bnacTomepsbl

3 4 5

6 — OAHOCNOMHBIA 3apoAabILL O m 33 raw s ‘,%
7 — oBpasoBaHue 3apo/bilLEBbIX Croes ; :fj: :

ITo mpomecTBUM HEKOTOPOrO BPEMEHH ITOCIIE OILIO0TBOPEHMUS 3UTr0Ta HAYMHAET
nenutbes. [Tocine cnexyromux qpyr 3a ApyroM HECKOIBKUX MHTOTHYECKUX JIEIICHUH
U3 OJHOM KPYNHOM OIUIOJIOTBOPEHHOM KIJIETKM OOpa3yercss MHOXKECTBO MEIKHX
KIETOK — Oracmomepos. BIIOCHENCTBHM W3 3THX KJIETOK (DOpMHpYyeETcs MHOro-
KIIETOYHBIN 3apozpim. B pesynbrare jAeneHHs KIETOK 3apofbliia obpasyrorcs
3apO/IBIIIEBEIE CI0M, OPTaHbl M CUCTEMBI OPTaHOB.

IocmymbpuonanvHoviii nepuod. HaduHaeTcs ¢ poXKJICHMs WIM BBIXOJA U3 3apo-

apieBbix obonoyek. ITocTaMOpHOHANBHBIN NEPHOL HMEET CBOM CTaJIMH — CTAlUs
(hOpMHUPOBAaHHS M POCTA, 3PEIOCTH H CTAPOCTh, 3aBEPIIAIOIIASCA CMEPTHIO.

1 2

TO  Narywxa Rheobatrachus silus, obutaslias B ABCTpanum 1 BbiMepLuas
HHTe- npumMepso B8 1980-x rogax, otnuyanach cneuuduyeckum MeToaom Bbi-

PECHO..  jawwusauua noToMcTEa.

: Cawmka 3arnarbiBana onfoAoTBOPEHHbIe sKLa B
xenynok. OKpyxasLuee nx BeLecTBO mpocma-
2naHOuH melano BbipabaTbiBaTbCs XKenynoy-
HOMY COKY, NO3TOMYy BO BPeMSs BblHALLUUBAHUSA
XEeny[oK He BbINOMHSS CBOK OCHOBHYH (DYHK-
umio. Koraa noaxofut cpok, nAryllka Bbinne-
BbiBara ronosacTuKoB,

Tunsr Pa3BHTHHA »KHBOTHBIX. HOCTBMGpHOHaJIBHOC Pa3sBUTHE Y KXKHUBOTHBIX
NOAPAasICIAXOT Ha IBa THUIIA: NPAMOE U HENnpAMoe.

AeaTenbHOCTD m

3anonHure Tabnuuy, NOCTaBUB 3HaK “+” Unu “=" B COOTBETCTBYIOLLYIO AYeMKY.
YKaxuTe TUN pa3BUTUA, XapaKTepPHbIN AN KaXA0ro opraHu3ma.

3urota JnynHka Kykornka Bapocnas ocobb

Mpsmokpbinbie

Yewyekpbinsie

3eMHOBOAHbIE

Mruupl

Yenosek

— o KaknM XapakTepHbIM 0COBEHHOCTSIM PaanYaloTCs TUMbI PA3BUTUS XUBbIX OPraHU3MoB?
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[lpn npamom mune pazeumus CTajusi TMYUHKA OTCYTCTBYET, U IIOSBIACTCS
OpraHu3M, IOXOKHI Ha B3pOCIYIO 0CO0b. DTOT THII pa3BUTHA XapaKTepeH UL MHO-
I'MX XKUBBIX CYIECTB, HAIIPUMEP, U IPECMbIKAFOIUXCS, IITUL], MJICKOIIUTAIOLHX.
V npecMBIKarOIUXCs M NTHI SHIa COepKAaT MHOTO KenaTka. PasBurue 3apossima
MIPOUCXOJUT BHYTpH siiiia. Obecriedenne 3apojibilia MATATENBHBIMU BEMIECTBAMHU
UJIET 3a CYET JKEeNITKa B sine. Y IUIAlCHTAPHBIX MIJIEKOIHMTAIOMUX IHTATeIbHBIX
BEHIECTB B SMLEKIETKE NpakTHyecku HeT. ObecneueHne 3apo/ipiia NHTaTeIIbHBIMU
BEIIECTBAMHU HJIET 32 CYET MaTepUHCKOro opranusMa. Ilo 3Toit npuumune Tako# THI
Pa3sBUTHS HAa3bIBAIOT 6HYMPUYMPOOHBIM PA3GUMUEM.

mOprl HenpsiMoro pasBuTusa XMBOTHbIX

Pa3BuTHe ¢ NONHEIM NpeBpalleHem Pa3BuTHe C HENONHbLIM NpeBpawieHnemM
l'yceHuua
(nn4yuHka)
) — Ay —
fiio JInyumHkm
Kykonka

Bapocnas cragus ‘

Bapocnas ocobb

Ilpu nenpamom pazeumuu y *UBOTHBIX MMEETCS CTaius NMYMHKH. JIMumHKa,
BBUIYIMBINASACS U3 AH1A, [10C/IC HECKOJIBKHUX IPEBPAIICHUH CTAHOBHTCS 110X0XKa Ha
B3pOCIyI0 0c0o0b. SHIEKIeTKa UMEET JOCTaTO4Y-

HO€ KOJMYECTBO JKENTKA JUIS 3aBEpIICHUS pa3-
+ 3MGPUOHaNBLHBIN Nepuon BHUTHS TUYMHOYHOM cTaauu. HenpsiMmoe pazBuTHE
* NOCTIMOPUOHANbLHLIN XapakKTepHO [JI1 3€MHOBOJIHBIX, cumbowmmx
nepuoA MEAy3, HACEKOMBIX U HEKOTOPBIX APYTUX XKUBOT-
* Gnactomep HBIX. JIMIMHKM YTUX KUBOTHBIX 00J1aJ1al0T HEKO=
* NpENIOS PR TOPBIMU CHEeIM(UYECKUMH TTPUCTIOCOOUTETLHBL
* HENpsiMoe pa3BuTue P BagaIc op "
. Bumumosﬂog pa3BuTue MU IIPpU3HAKAMH, 4YTO ofecreynBaeT ux pa3BUTHE

Ha 9To# craguu. K mpumepy, I rojIoBacTUKa —
JHYMHKH JIATYIOKH XapakTepHbl oOTekaemas (opma Tena, »kabepHoe IbIXaHHME,
XBOCT, OOKOBas JMHHUS — OCOOEHHOCTH, oOecreunBaromye xu3Hbp B Bojge. C ux
MOMOIIBIO OH MOJKET IIaBaTh. 3aTeM Y IMYMHKH IPOUCXOIUT P M3MEHEHHH, IPU-
CIOCOOHTEIBHBIC IPU3HAKH HCYE3AI0T, H OHA IPEBPAIACTCsA BO B3POCIYIO JIATYIIKY.
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B ornuume ot 60IbIIMHCTBA )KUBOTHBIX, Y pacTeHUH (JOpMHUPOBAHUE OPraHOB U
TKaHEH IPOMCXOAUT HE TOJIBKO B 3apPOBIIICBOM, HO MPOAOIKACTCS M B IOCTIM=
OpHOHAILHOM IIEpHOJIE.

NPUMEHEHWE W NPOBEPKA NOJTYYEHHbIX 3HAHUA .

1. 3amosnuTe TAGMHLY:

Ilepuojsl OHTOrE€HE3a OcobeHHOCTH NIEPUOA
OMOpHOHaBbHbIH
ITocTambproHabHBIH

2. BriOepuTe BepHbIE ONpPe/JeIeHUs:

a) Y BBICIIMX IUIAIICHTAPHBIX MJICKOIUTAIONMX B SHIEKIIETKE COIEPKUTCS OobIoe
KOJIMYECTBO HKENTKA.

b) Ilpu npsAMOM THIIE pa3BUTHSA CTAUs TIMIHHKH OTCYTCTBYET.

¢) Jlns nrun XxapakTepeH HEenpsMO# Iy Th pa3BUTHUS.

d) B pesynbTaTe MUTOTHYECKOIO JICJICHUS U3 3UTOTHI 06pasyercs 6olbioe
KOJIM4ECTBO OJIaCTOMEPOB.

€) VY JKHBOTHBIX C HEIPSMBIM THUIIOM Pa3BUTHS B [IOCTIMOPHOHAILHOM IIEPHO/IE
BO3HHMKAET OPraHu3M, MOX0XKHUH Ha B3POCITYIO 0COOB.

f) TamlouaHOE 1070BOE IOKOJIEHUE PACTEHUI HAa3bIBACTCS FAMETODUTOM.

g) B kHU3HEHHOM IMKJIE IOKPHITOCEMEHHBIX PacTeHH peodiagaer ciopoduTHOE
IIOKOJICHHE.

3. Pacnpeaesnre XapaKkTepHCTHKH, OTHOCHLIHECS K IIPOLIECCY OHTOreHe3a, 10 COOTBeT-
CTBYIOLIUM S4eHKaM CXeMbI:
1. ITonHoe npeBpaiieHue.
2. JIocTHXKEHHE CTaUH NIOJIOBOH 3PEIOCTH.
3. O6pa3zoBanye 0HOCIONHOIr0 MHOTOKJIETOYHOI0 3apO/IbIIIIa.
4. IHTEeHCUBHBINA POCT, H3MEHEHHE MPOIIOPIHIA Tea.
5. O6pa3oBaHUE 3UTOTHI.
6. ®opMHpPOBaHHE MHOT'OCIIOHHOI'O 3apO/IbINIa.
7. ®opMHUPOBaHHKE TKAHEH U OPTraHOB.
8. 3penocts.
9. CrapeHue 4 eCTECTBEHHAs! CMEPTb.

| OHTOTEHE3 |

I'1
I I

| DMOPHOHATBHEIH TIEPHOT | | TlocrombpHoRanbHENH mepHox |

I | |
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. Hcrionb3ysi COOTBETCTBYIONIYIO TMTEPATYPY MM pecypchl FIHTepHETa, HOArOTOBLTE
B nporpamme Publisher i WORD (¢dopmar mmcra A4) Oykirer Ha TeMy ““YdeHbre-
6uornorn Asepbaiixana”. MHGOpMaIHIO CHCTEMATU3HPYHTE 110 YKa3aHHOMY TUIaHY:

®.U.0. yueHoro.

Ero dororpadms.

Tone! xu3HM.

Kparxas 6uorpacdusi.

Hayusble nocTKeHus.

2. Hcnone3ys MaTepHalibl HayqHO-TIOMYJIIPHOM JTMTEPaTyphl HIH pecypchl MHTEpHETA,
cobepuTe MHTEpecHbIe (PAKTHI O CTPOSHHH H KHU3HEAEATEITHHOCTH TpPEICTaBUTENIeH
Pa3sIMYHBIX [[ApCTB JKABOH NMpHpoakl. MHpOpManuio npecTaBbTe B BUIE AIEKTPOH-
HOM TIpe3eHTaIUH.

3. Hcnone3ys UHTEpHET-peCcypChl, cobepuTe HHPOPMALHIO W HANMIIUTE pedepaTr Ha
Temy “KionupoBanme: cyth U 3HadeHHe. COBpEMEHHBIE aCIEKTHl KJIOHHPOBaHMSA .
OpranunsyiTe aebarsl Ha TeMy “KioHHpOBaHME: MONOKUTEIBHBIE H OTPHIATEIbHBIE
9epThl’.

4. Hcnonb3ys COOTBETCTBYIOINYIO JIMTEPATYpPy M PECypchl, cobepure HHPOPMAIHIO O
BBIBE/ICHHHM HOBBIX COPTOB pacTeHmit B Asepbaiijkane. Cucrematusupyite HHdpop-
Mal{Io U MPEJICTaBTE €€ B BHJIE SIEKTPOHHON IIPE3eHTallUH.

5. Cobepure MHPOPMALMIO U3 COOTBETCTBYIOIUEH JIMTEPAaTyphl (KYpHAIbl, ra3eTHbIC
cTaThy M T.I.) MO0 VHTEpHEeT-pecypcoB U HOArOTOBbTE (POTOKOIUIAXK HA TEMY
“OcobeHHOCTH OHTOT€HE3a IIPEICTABUTENEH Pa3IMYHBIX TaKCOHOMHYECKUX TIPYII
(3eMHOBO/IHBIE, IPECMBIKAIOIIHECS, IITHIIBI WX MIICKOIUTAONIHE)”.

. O6obwawuwme saganus

1. MepeuepTuTe CXeMy B TETPA/JIb U 3aBepLINTE €e:

' AHBBIE OPTAHM3IMBI J

Batnwaw
andirepin

Hudysopus-rydennia

5
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2.

3.

4.

BriOepuTe BepHBIi BADHAHT 0TBETA:

e DBrieHa 3eNeHas pa3MHOKACTCH NOYKOBAHUeM/OeleHuem ROnoIam.

o U3 vacreit Tena Genou nianapuu/ungysopuu- mygenbku MOXKET 00pa30BaTLECS HETBIH OPraHH3M.

e OG6Br9HO npH GeCIIONIOM Pa3MHOKEHHH YHaCTBYIOT 00HA/06e 0cobH

e BereraTnBHOE pa3MHOKEHHE PACTEHHH MPOBOIAT C MOMOINBIO cmebas/niooa.

e Bodopocau/o0Ho0onbHble pacmenus Pa3MHOMKAIOTCS CIIOPaMH.

e Opranusm, 00pa3oBaBIIKICA IPH MOJIOBOM Pa3MHOXKEHHH, OBIBaeT ycmotiuuebim/me
YCMOUYUBLIM K U3MEHSIOLIUMCS YCIIOBHSIM OKPYXKAIOLIEH CPe/Ibl.

3aBepiuMTe NpeNIOKEeHHs, HCIIOIb3YH KJII0YeBbI€e CJIOBA:

a) IIponecc oOpa3oBanus raMeT Ha3bIBaeTCA ...

b) IlepBuuHbIE 110I0BBIC KIETKH HA IIEPBOM JTAIe Pa3sBUTHS JACIATCS ITyTEM ...

¢) W3 nepBUYHBIX MYXKCKHX HOJIOBBIX KJIETOK IIyTEM ... 0OpasyrOTCs YETHIPE OJAMHAKOBbIE KIETKH.

d) CimustHHe MYKCKHX H )KCHCKHX TIOJIOBBIX KJICTOK Ha3bIBaeTCH ...

e) O6pasoBanne HOBOTO OpraHu3Ma 6e3 OII0IOTBOPEHHA Ha3bIBACTCA ...

f) Oprasu3smsl, UMeEIOLKE B BHJIA IOJIOBBIX OPIaHOB B O/HOI 0COOH, HA3bIBAIOTCH ...

Knioueswie cnosa: meiios, onnodomeopenue, 2amemozenes, 2epmagpooum, napmenozenes,
Mumos.

YcranoBuTe NOCJIEA0BATEILHOCTD 3TANOB NMPH IBOHHOM 0ILI00TBOpeHuH. [lepe-
YEepPTHTE CXEMY B TeTPaJb H 3aBEpIIMTE ee:
a) OjiH U3 CrIepMHEB CIIMBAETCS C SHLEKIIETKOM 1 00pa3syer 3urory.
b) ITeuibLa noMaaeT Ha PHUIBLE NECTHKA U HAYMHAET IPOPACTaTh.
¢) B meumbneBoi TpyOke reHepaTHBHOE AAPO AENUTCA H 00pasyeT aBe My KCKHEe raMeThl —
CIIEPMHUH.
d) Bropo#i criepMuii ciiMBaeTcs ¢ HEHTPAILHON KIETKOW U 06pa3yeT 3HI0CIEPM C TPUILIOHIHBIM
XPOMOCOMHBIM HabopoM.
¢) Konen neuibieBoi TpyOKkH paspyuiaeTcs, M ABa CIEPMHS TPOHUKAIOT B 3aPO/IBIIICBEIH MEIIOK.
f) IbuibeBas TpyOKa y uIMHsAETCS U B 00JIaCTH IbUIBLIEBX0/1a CEMAIIOYKH IPUKPEIUISETCS K 3apo-
JIBINIEBOMY MEIIIKY.

[ Je(__Je(___Je[__ e[ =[]

OnpenennTe BepHbIe BHIPAKEHHS:

1) HacekoMosHOE pacTeHHE HENEHTEC — aBTOTPO(HBII OpraHu3M.

2) Ilpu HeGnaronpHUATHBIX YCIOBHAX OONBIIHHCTBO OHOKIETOYHBIX, IIOKPHIBASCH TOJNCTOM
00071049KOH, IPEBPAIIAIOTCS B IIHCTY.

3) Cpenu rerepoTpoHBIX OPraHU3MOB €CTh CAaNPO(HTHI U MAPA3HTEL.

4) Ilpu HenpsMOM pa3BUTHH OPraHU3MBI IPOXOIAT CTAIUIO IMYHHKH.

5) Bupyc nomuoMuenHTa opaxkaer ne4eHs.

6) OnHOKIETOYHYIO BOAOPOCIH XJIOPEIITY W DBIVICHY 3EJICHYIO OTHOCAT K O/THOKIIETOTHBIM
OpraHH3MaM.

7) IlpsMoe pa3BUTHE XapaKTEPHO VIS IIPECMBIKAIOIHXCS U ITHLL.

8) HnauBuayanbHOE pa3BHTHE OpPraHM3Ma ¢ MOMEHTA OILIOZIOTBOPEHHS /10 CMEPTH Ha3bIBaeTCA
raMETOTEHE30M.

« rnasa il © OpraHvM3Mm — eguHas cucTema * 93



aBOoNnouuA

OPIrAHUYECKOI'O
MUPA

rnasa |V
* Monynauus. Bug *

rnasa V
* Bbicwasn HepBHaA OeATeNnbHOCTb



rnAaBa IV

nonynAauusa. sua

m BVID, U Ero KPUTEPUN

— Mo kakum nNpusHaKkam oTaenbHbIX ocobel NPUYUCHAIOT K OQHOMY BUay?
" — MMoyemy BuA cYMTaEeTCsi OCHOBHOW CTPYKTYPHOW eAUHMLIEeN CUCTEMATUKN?
L

Bug — sto rpynma ocobeit ¢ 06mmmMu MopdororuueckuMu, GU3HOIOTHIECKUMH
U OuoxummyeckuMu ocobeHHOCTSIMH. Ocobu OIHOrO BHJA 3aHMMAIOT B IIPUPOIE
OIIPE/ICIICHHBIH apeall, CBOOOIHO CKPEIUMBAIOTCA M JAlOT IUIOJOBUTOE IIOTOMCTBO.
Kaxapiit BU OTIMYAETCs OT APYroro mo psay ONpeneieHHbIX MPH3HAKOB U 0CO-
6ennocTei. COBOKYITHOCTE 3THX OCOOCHHOCTEH HA3LIBAIOT KPUMEPUIMU.

e e R
o/ “

U3yyeHne Mopdonornyeckoro Kputepus d
Buga daconb rY ,fr & )
)

Lenb paboTtbi: cocTaBuTb MOPONOrMYecKyo /

XapaKTepUCTUKY ABYX PACTEHUI PasHbIX BUAOB,

CpaBHWTL UX U caenath BbiBog 06 ux cxoacTee

U pasnuyuu,

Xop pa6oTbi:

1. PaccmoTpute BHUMATENbHO NpeasioXeHHbIe
pacTeHns unu nx n3obpaxeHus.

2. [laHHble No MOpdONOrM4eCcKoOMyY CTPOEHUIO pacTe-
HWA 3anuwuTe B Tabnuuy. Cpenante BbiBOA O
npu4nHax CXOACTBa U pasnuyus.

[nax onucanus pacTeHun ®daconb MNogconHeuHuk

1. KopHeBas cuctema

2. Crebens (npsiMmocTos=
YUIA, CTENSALIMACA U T.4.)

3. Jluctopacnonoxexue

4. CtpoeHue nucra
(NpOCTOW, CNOXHbIW)

5. LiseTku, coupeTus

6. [Mnon

= MoxHO nu No MopgonorMyeckum nNpusHakam cyauTs o
NpUHaANEXHOCTU opraHuMama K onpeaeneHHoMy suay?

Mopdostornyeckuii KpUTEPHH OIpeaensercs pa3iMuydMsMH BO BHEIIHEM |
BHYTPEHHEM CTPOCHHUH MPEACTABUTEIICH Pa3HBIX BHIOB. B OOIBIINHCTBE CIy4yaes 1o
BHEIIHUM TIPH3HAKaM BO3MOXKHO OTIMYMTH OJWH BUA OT apyroro. K mpumepy, k
OJIHOMY BHJIy CMOPOJMHBI OTHOCAT J[Ba BUJIa PACTCHHM — YepHas U KPpACHAs CMOPO-
OuHa, OTIIMYAIOLIMXCS APYT OT APYyTa IO OKPACKE II0/I0B, PACIIONIOKEHUIO COLBETHH.
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C NOMOLLbIO reHeTUHECKOrO KpUTe-

Mopdonornueckuii KpuTepuid OYEeHb yA00eH u
TIPOCT, TIO3TOMY OH JIABHO UCTIONB3YETCS B CHCTEMATHKE.
OpHako MopgoIOrHYeckue NpU3HAKA HE BCerja SB-
JISIFOTCSL HAJIEKHBIM KPUTEPUEM IS ONpe/IeIeH s BU/IA.
B HEKOTOpPBIX CIIydasx TPYAHO OIPEAETUTh BHJI, OCHO-

Buasl emMopoaunb!
BBIBASCH TOJIBKO Ha 3TOM KpUTepHH. BBUIO yCTaHOBIIECHO,
Bupsi-nsoittuku. He otnu- YTO MHOIJA IPYIIBI OPraHW3MOB, UMEIOLINX BHEIIHEE
yaloLLMecs Apyr oT Apyra o CXOZICTBO, MOT'YT OTHOCHTHCS K PasHbIM BHaM. Tak, B
MOPOIOrMHECKOMY KPUTEPUIO 4 i i
BULIbI YEPHO KDbICHI, NPHUPOJZIE BCTPEYAIOTCH TAK HA3BIBACMBIC BHIbI-IBOM-
umetoLme 38 1 42 XOOMOCOMbI. HUKH’, HUMeIoLMe MOp(OIOrHIeckoe CXOJACTBO H

pa3u4YaromMecss MeXIy co00# TOIBKO MO XPOMOCOM-
HOMY HabGopy (HampuMeEp, CYIIECTBYIOT JIBa BHa-ABOM-
HHKa YEPHOU KPBICHI). YYHUTHIBAs TO, YTO CaMeIl U caMKa
. - OJTHOT'O BHJIa, IIOPO/IBI JIOMAILIHUX IOJIyOeH, OTHOCAIIMX-
38 xpomocom 42 xpomocombl €SI K OJJTHOMY BUAY, 0abouka u ee JimanHKa 110 MOpdoIo-
THYECKUM TMPU3HAKaM WHOT/A CYIIECTBEHHO OTJINYal0T-
sl IPYT OT JAPYTa, TO ONMPEACIUTD HX IIPUHAIICIKHOCTD K

PUSi HE BCEraa BOIMOXHO TOUHO TOMY WIM HHOMY BUJY C IIOMOIIBIO JIMIIL MOpoIoru-
onpeaenuTs Bua. Tak, Hanpumep,  YECKOTO KPUTEPHs IPAKTHYECKH HEBO3MOXKHO.

“MCIIO XPOMOCOM Y GonbLuMHCTBA I'enernyeckuii KPHTEPHH OCHOBaH Ha Pa3lM4uM
Bia08 6°5,‘°B‘T'x 22. BHJIOB T10 HX XPOMOCOMHOMY Habopy. Y KaXI0ro Bua

=

HAMEETCA XapaKTEPHBIHN TOIBKO JJIS HETO XPOMOCOMHBIN
Ha0Op C ONpE/ENeHHBIM KOJWYECTBOM XPOMOCOM,
CXOAHBIX 1O (opme, pasMepaM. FIMEHHO IO 3TOMY
KPHUTEPHIO ObLIN BBIIBJICHBI HE OTIMYAIOIIUECS APYT OT
Jpyra 1o Mop(oJIorH4ecKOMY KPHTEPHUIO BH/IBI YEPHOM
KpBICHI, UMeromue 38 1 42 XpOMOCOMBI B CBOMX XPOMO-
COMHBIX Habopax. OHAKO C IOMOIIBIO T€HETUIECKOTO
KpPHUTEpHUS HE BCET/1a BO3ZMOKHO TOYHO OIPEAETUTE BUJL.
Tak, ecnu y 30pOBOro 4esoBeka 46 XpoMOCoM, TO y
yeroBeka ¢ cuHapoMoM JlayHa 47 XpoMOCoM.

®Ou3HO0JIOTHYECKHH KPHUTEepHH 3aKIi0yaeTcs B
Pa3TMYMK JKH3HEHHBIX IIPOILECCOB, B NEPBYIO OYepe/b B (PM3HOJOTHYECKHUX OCO-
OCHHOCTAX Pa3MHOXKCHHMS, NMPUCYIIUX Pa3sHBIM BHAaM. Tak Kak MEXIY pa3HbIMHU
BHJAMH CYIIECTBYeT (HU3HOIOrHMYECKas H30JIHUSA, OCOOM pa3HBIX BHUIOB HE
CKpEIIMBAIOTCA MEXAY coboil. B cirydae, eciu ckpenuBaHue BCE ke MPOUCXOHUT,
TO IOTOMCTBO OOBIYHO sBIIsieTCs OeCIUIOAHBIM. B TO ke BpeMsi, IIOCKOJIBKY B ITPH-
poJie 0COOM HEKOTOPBIX BHIOB (KaHApEUKH, CHHHUI[BI, HEKOTOPBIE BH/IbI HBBI, TOIOJISL
U T.J.) CKPEHNIMBAIOTCS M TMPH 3TOM JAIOT IUIOJJOBHTOE TOTOMCTBO, TO M 3TOT
KPUTCPHUI HE ABIACTCA JOCTATOYHBIM.

I'eorpadguyeckuii KpuUTepHH OCHOBaH HAa TOM, YTO KaXKAbIA BHJ 3aHUMAET
OTIpEIENICHHYIO TEPPUTOPHIO — reorpadmaeckuii apean. Ho, Hapsay ¢ 3TuM, BCTpeda-
FOTCS BUBI-KOCMOIIONUTEHI (pacrpocTpaHEHHBIC MOBCIOAY ), M TaK KaK TOYHBIX I'PaHHUI]
PaclpOCTpaHEHHMsI B TAKOM CJIyd4ae HE MMEETCs, TO M OTIEIbHO B3AThIH Ieorpa-
¢uueckuii KpuTepuil ceds He ONpPaBbIBACT.

PDacoun Kienr
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IKOJIOTHYECKHIl KPUTEpPHil OCHOBAH HA TOM, YTO KaX-

JIbIA BHJI CYIIECTBYET TOJIBKO B OIPEJEIECHHON 3KOJIOrHYe-
CKO¥M cpene. Bumpl mpucrnocobumuck Kk OOMTaHMIO B ompe- | pe—
JeNIeHHBIX KU3HEHHBIX yCIO0BUsX. Hanpumep, JMIOTHK KU . gyani-nBoiHUKM
IPOHM3pAcTaeT Ha JIyrax M IOJNAX, JIOTHK ION3yYHH — IO

OeperaM pek M KaHaB, JIOTHK JKI'y49ui — Ha 3a0071049eHHBIX MecTax. OHaKo cyme-
CTBYIOT BH/IbI, KOTOPbIE HE UMEIOT CTPOrOH IKOJOrndeckoi npucnocobiennoctu. K
HHM OTHOCATCS KHUBYIIHE PSAAOM C Y€JIOBEKOM TapaKaHbl, MyXH, MBIILH, JOMAIlIHHE
’KUBOTHBIE M HEKOTOpPBIE COpHAKH. I1o 3TOM NpuuMHE M IKOJIOTUIECKHH KPUTEPUH
HE SBISIETCS JIOCTATOYHBIM.

BuoxuMHYeCKHl KPUTEPHl M03BOJSET Pa3IudUTh BHIBI 110 OMOXHMHYECKHUM
IapameTpaM, T.€. 10 COCTaBy U CTPYKType O€IKOB U HYKIEHHOBIX KHCIOT. OHAKO
9TOT KPUTEPUI HE HaXOIUT IIHUPOKOr0 IPUMEHEHHS — OH TPYJIOCMKHH H JJAJIEKO HE
YHUBEPCaJIbHbIH.

Kpome Toro, B HEKOTOpBIX CiIydasX B Npeaenax BHAA BO3HHKIINE MYyTaIU{
(nacneacTBeHHass N3MEHYHBOCTD) MPHBOAAT K BBINAICHUIO HYKICOTHIOB U3 ILIEIH,
YTO NPUBOAUT K CHHTE3y HOBOro Oesika M B KOHEYHOM pE3yJIbTaTe IOSBICHHIO
HOBOro npu3Haka. [TosroMy U OMOXUMUYECKUIN KPUTEPHil He Bcerjia 000CHOBaH.

Takxum 06pa3oM, HA OJJUH U3 KPUTEPUEB B OTJECIBHOCTH HE MOXKET CIYXKHUTh AL
onpenenenus Buaa. OxapakTepH30BaTh BUJ{ MOXKHO TOJBKO II0 HX COBOKYITHOCTH.

NPUMEHEHWE W NPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. YcTraHOBHTE COOTBETCTBHE:
A) DH3HOTOTHIECKHii KpHTEPHiA a) Crpykrypa U cocTaB G€JIKOB H HYKJIEHHOBBIX KHUCIIOT

B) Teneruueckuii kpurepuii b) Omnpeznenennas o6acTh pacrpocTpaHeH s
C) Mopdornoruueckuii KputepHii c) CXOJCTBO MPOLECCOB KU3HEAEATETLHOCTH
D) Teorpaduueckuit kpurepui d) Buemmee crpoenne

E) DOxonoruueckuit KpuTEpHi €) Xpomocomblii Habop
F) Buoxummueckuii KpHrepHii f) O6uranue B ONpE/EICHHBIX YCIOBHIX CPEIbI

2. 3ano/mauTe TA0/IMIYY, BHECS HOMEPA YKAa3aHHbIX IPH3HAKOB B COOTBETCTBYIOILYIO Irpady:
1) B azape KIeTOK KamycTsl 18 XpomMocom;
2) cocHa OOBIKHOBEHHAs SABJISCTCSA CBETOMOONBBEIM PaCTCHHUEM;
3) obMeH BemecTB y 6yporo MezBe s BO BpeMsl CILTYKH 3aMe/IJISeTCs;
4) nHCcThA y KJI€HA NPOCTHIE C CETYATHIM JKH/IKOBAaHUEM;
5) coneprkaHME ITIOKO3BI B KpOBH 4estoBeka coctanister 80-120 mr/u (1aexamurp=10);
6) Geiblit Me/Be/Ib OOUTAET B APKTHYECKOM 30HE;
7) y muMman3e 48 XxpoMocoM;
8) pomailka ieKkapcTBEeHHAs HMEET COLBETHE KOP3HHKA, S3BIMKOBBIE JIETIECTKH 0erioro 1pera;
9) kpoBoOOpaleHHe y JOKACBOr0 YEPBs 3aMKHYTOE; Mopdonornueckuii KpuTepHii
10) TpocTHHK pacTeT 110 GeperaM BOJOEMOB;
11) Oenxu KPOBH YeJIOBEKa COCTABIAIOT 7=8 %o IIa3MBbI;
12) pacrenue nCMMHBI NBETET paHHEH BECHOIH;

I'eneTHdeckmii KpUTEpHi
DHU3HONOTHYECKHI KPHTEPHI

13) 3ameHa 0HOH aMHHOKHCIIOTHI Ha IPYTYIO B I'eorpagudeckmii KpHTepHii
MOJIEKYJIe TeMOTIIOOHHA IPHBOIUT K H3Me= OKOJIOTHYECKHH KPHTEPHH
HCHHAM IPHTPOLHTOB. broxuMuyecKmii KpuTepHit
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3. Ob¢cyauTe BONPOCHI:

1. 3y6p u 6u30H — 1Ba BUJA, OTHOCAINHECA K ONHOMY poAy. OHH BHEIIHE CXOXKH, IIPU COBMECTHOM
COZIep)KaHHH B HEBOJIE CBOOOIHO CKPEIIMBAIOTCA M JAIOT IUIOZOBHTOE MOTOMCTBO. B mpHpone
OHH HE CKpPEIIMBAIOTCS, TaK Kak 3yOp oburaer B EBporne, a 6uson — B CeBeproii Amepuke. ITo
KaKOMY KPUTEPHIO MOXHO Pa3JIMYUTh 3TH BU/IbI?

2. Obwuraromui B ApkTuke Oenbiii MeaBe[b NHUTaeTCs PHIOOH M MOPCKHMH MJIEKOIMTAOIMMH.
IllepcTHbiii mokpoB Oemoro 1Bera. Bypeiii MeaBear oOMTaeT B Jiecax YMEPEHHOTO
KJIMMAaTHYECKOr0 I105Ca, IIEPCTHBIM MOKPOB Oyphlif, NUTAETCS NHUIEH W PACTHUTENIBHOrO, U
JKMBOTHOT'O IIPOMCXOX/IEHHS, 3UMOM BIIajiaeT B CITYKY. 110 KaKOMY KPHTEPHIO MOXHO CleNaTh
BBIBOJ O HEBO3MO)KHOCTH CKPEI[HBaHHs 3THX BHIOB?

3. IloueMy OTHOCAT K JIByM Pa3HbIM BH/IaM OOMTAIONIMX B IPHPOJIE 3aiilia-pycaKa u 3aiia-oenska?
Ha ocHoBaHHM KaKOIro KpUTEpHs BbI C/IJIaIH CBOH BBIBOA?

4. TloyeMy HEBO3MOXKHO OMNPpEJICNHTh NPHHAIIC)KHOCTH OCOOM K TOMYy MM HMHOMY BHIYy Ha
OCHOBaHMH JIMIIIb OJTHOTO KPHTEpHs?

m CTPYKTYPA U PASHOOBPA3UE Nnonynauuum

- Yro Takoe BuA 1 nonynauua?
~ Moyemy 6uonoruyeckue BMAbLI CyLLECTBYIOT B popMe nonynsauumn?

Ocobu, oTHOCAIMECS K OJHOMY BH]IY, B
nw4yesBbie cnosa
IpHUpPoJie OOUTAIOT HE Pa3pO3HEHHO, a B BUIE

* nonynauvs rpyni. Y Kax0u IpyIIbl HMEETCs CBOSI Tep-

* reHocpoHA putopus oOuTaHHS, U OCOOM ITOH TpPYIIIBI

: :ay::e“ﬂ:'raeuuan USMEHHUMBOCTE . poBoHO CKPCIIMBAIOTCA MEXKIY COOOI.

[IpuuuHON TOrO, YTO IpYIIEI HE CMEIINBa-

IOTCS IPYT C APYTOM, SABJISETCS CYIIECTBOBAHHE MEKAY HUMH Pa3lIMUHBIX Iperpaj

(M3ossanmi). DTH nperpajbl YCIOKHAIOT CKPCIIMBAaHME IPEICTABHTENICH Pa3HBIX
IPYII, TaK YTO OHO MOXKET IPOMCXOAUTD JIUILb B HCKIFOUUTEIBHBIX CIIydasX.

Monyasinus. I'pynmsr ocobeit Buia, 9aCTHYHO HIH MOJHOCTHIO H30JIHPOBAHHBIE
JIPYT OT ApyTa, Ha3bIBAIOT MOMyJALMel (nart. “populus” — HapoJ, HaCEICHHE).

B npenenax reppuropuu apeana obuTaHus 0coOu 0JHOrO BUA pacIpOCTPaHEHbI
B Byjie nomysanuid. OCHOBHOM NPHYMHOW OOMTaHMS BUIOB B (hopMe MOIMyIIsnmi
SBISETCS pa3M4YHe YCIOBUH BHEIIHEH cpexbl. KomudecTBO moOmyssiui W 9uc-
JICHHOCTBH ocobel OoMblle B TEX 4YacTsAX apeala, rje Haubonee 61aronpHusTHbL yc-
JIOBMS VIS XKU3HH.

IInomans, 3anuMaemMas nonmyasnuei. Kaxuas monyssaius 3aHUMaeT onpee-
JICHHYIO TCPPHTOPHIO B Ipezeiax apeana Bujaa. [Io cBoMM pasMepam 3Ta Teppu-
TOPHS MOXeET ObITh PA3TMYHOM U1 NOMYJISALMHA Pa3sHbIX BUIOB. Tepputopus, 3a-
HUMaeMas NOMyJIAIHeN KPYIHBIX )KUBOTHBIX OOJIbIIE, YeM TAaKOBas y MEIKHX KH-
BOTHBIX. Apeall NOIMyJISALNH HEIMOCTOSHCH, €ro pasMepsl MOT'YT M3MCHATBHCSA B 3a-
BHUCHMOCTH OT YUCJICHHOCTH 0COOCH M YPOBHS HX I10/{BHIKHOCTH.
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AesaTenbHocCTh .

B tabnuue npeacrasneHbl NnokasaTenu 3MeHeHUA YUCNEeHHOCTU pacTeHusa C Te4eHuem
BpeMeHuW. nOCTpOﬁTe rpacbm( 3aBUCUMOCTU YUCMEHHOCTU Nonynauun oT BpeMeHW.

Foaw! 0(1(2|3|4|5(6|7 (8|9 |10|11(12]|13|14

YucneHHocTb
pacTeHuit 10|12 (151923 |27 | 3033|3537 (39|40 |41 |42 |42

— C kakumu haktopamu MoryT BbiTb CBSi3aHbl M3MEHEHUS! YUCTIEHHOCTU XWUBbLIX OpraHu3-
MOB nonynsauvmn kakoro-nnbo suaa?

Yuciennocrs ocodeit nomyssinuu. HecMoTps Ha TO, YTO YHCIIEHHOCTh 0cOOCH B
HOMYJBIIMAX KaXKI0TO BHIA PA3IMYHA, OHA HE MOXKET ObITH BBIIIE MM HIDKE OIIpe-
JICTICHHOTO TI0Ka3aTellsl, TO €CTh OTHOCHTENIBHO cTabwibHa. OJHAKO YHUCICHHOCTH B
HOITYJIALMH MOXET MEHSTHCS B 3aBUCHMMOCTH OT M3MEHCHMH YCIIOBUH OOMTaHUSA, OT
YPOBHS POX/Ia€MOCTH ¥ CMEPTHOCTH, OT MHIPALUU 0COOeH, a Takke oT ocobeHHOCTEH
pa3BUTHA opraHu3moB. IIpu aHamu3e oOuied YHUCIEHHOCTH OcOOEH NONyJsAlMU B
HEKOTOPBIX CIIy4asX HCHOJIB3YIOT IOKA3aTelb IJIOTHOCTH TOITYJIALMH, TPUXO/ISAILHHACS
Ha €MHHUILY TUIOma i win oosema. [IOTHOCTh NOMYJIALMH MEHAETCS B 3aBUCUMOCTH
OT M3MECHEHMH KOoM4ecTBa ocoOeil B Hel. V3MeHeHHe umciaa ocoOeii B MOIMyJISLUU
MHOI/Ia 3aBHCHT OT BpeMEHM roja. Takas HM3MEHYMBOCTH OOBIYHO OoJiee YEeTKO
HaOJIFO1aeTCs Y MENKUX )KUBOTHBIX € MAJIOH MPOJOJDKUTEILHOCTBIO HKU3HH. Y JKUBOT-
HBIX C BBICOKOH ITPOJIOJDKUTEILHOCTBEO JKH3HH H JAIOIIUX MaJIo IIOTOMCTBA (HAaIpHMep,
CJIOH) YMCIICHHOCTh 0COOEH B IOIYJISILIHK U €€ IUIOTHOCTh 00J1ee CTaOMIIbHBIL

CocraB nonyasinuu. Kaxxias nonynsinus cCOCTOUT U3 ocobel, pa3nuyaomuxcs
110 IOy U BO3pAcTy.

IlonoBo# cocTaB NONYIIALMUA COCTABISIIOT CaAMybl U CAMKU, COOTHOIICHUE KOTO=
pbix 06b19HO 1:1. HO YMCIEHHOCTh CaMIIOB M CAMOK MOJXKET M3MEHATBCSA Ha pas-
JIMYHBIX CTAJUAX Pa3BUTHS B 3aBUCMMOCTH OT HX JKH3HECIIOCOOHOCTH.

B nonyssiiuu uMeroTcs ocobu pasHoro Bospacrta. Eciiu 60JIBIIMHCTBO COCTaBIIs-
0T MOJIOBO3pEibie 0CO0H, TO MOy IALHS Pa3BUBAaeTCs XOopowio. Eciu jxe moKuibix
ocobeii 6obIIe, TO MOMYJISANKA HACT K THOeIH.

lNMonoBow cocTtas nonynauuu

Boapacr (rogwt)

20 15 10 0 0 10 15 20
Yucno ocobei (%)

« MnoTHOCTb B NONYyNsUMM adpuUKaHCKUX CrIOHOB cocTasnsieT 1 ocobb Ha 40 km2.
MnoTHOCTb B nonynsuuMu H6ecro3BOHOMHbLIX poTaTopuii (Kpyrnble 4Yepeu) pasHa
npumepHo 1000 ocobeit Ha 1 mn.
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I'enernyeckoe pasnooOpa3sue nonyiasiuui. B mpenenax nmomymsuuu cymecr-
BYET NOCTOSHHBIH OOMEH I€HETHYECKHM MAaTepHaIOM MEXAy OCOOsSMH, pa3MHO-
’KAIOIMMHMCS TIOJIOBBIM ITyTEM, HO T€HETHYECKUIH OOMEH MEXIy OTACIBLHBIMH IO~
IyJIALUSAMU OrpaHudeH. XOTsA MEXAy OCOOSMH pasHbIX MOMYJISALMH MHOTrJAa Mpo-
UCXOAWT cKpemuBanue. 1o 3Tol mpuyMHE KaXaas MOMyIsAnus oOlagaeT xapak-
TEPHBIM JJIA Hee CeU(PHICCKUM HabOpOM I'€HOB — 2eHOPOHOOM.

Honyasimus — 3j1eMeHTapHas eIMHHIA BUAA. Bee nporeccsl, CBsA3aHHbIE ¢ H3-
MEHEHHEM BHJIOB, IPOUCXOAT BHYTPHU HOMYJIMU. B uTore npoucxoaur npouecc
ecTecTBEeHHOro otbopa. B pesynbraTe ecTecTBEHHOr0 0TOOpa BBIKUBIIHE IIEPEJAIOT
CBOM I'eHBbI IIOTOMCTBY. Bo BpeMs 1epesiauu poJUTEIbCKUE IeHbl HE H3MEHSIOTCS.
Ho B HUX HHOTJIa IPOUCXOJIUT HACIEOCMEEHHAs UBMEeHYUBoCcmb — Mymayuu. Takue
MYTalliH CO3JAIOT B IONMyJSAIMH TEHETHYECKOe pa3zHooOpasmue, KOTOpoe MAaeT
HACJICJCTBCHHBIM MaTeprall Ul 9BOJIOLHUH.

MPUMEHEHWE U NPOBEPKA NOMTYYEHHbIX 3HAHUW .

1. BeiGepuTe BepHBIi OTBET:
A) MoryT cBOGO/IHO CKPEIUBATLCS U J1aBaTh ILIOIOBUTOE

I'pynny ocobeii xanHOr0 HOTOMCTBO;

BH/Ia CYHTAIOT NMOIYJIsA- B) y’e HECKOIBKO MOKOJICHHH CYMECTBYIOT OTHOCHTEIEHO
nuei Ha OCHOBAHHH TOIO, 060CcOo6IEHHO OT APYTHX IPYII 3TOr0 BUAA;

Y4YTO OHM: C) denoTunmyecky 1 GU3HOIOrUYECKH CXOJIHBI;

JI) reHeTHYeCKH O49€eHb OJIM3KH.

el

2. U3yuyure rpaduk YUCIEHHOCTH )KYKOB B 300
NONYJISIIHH, HAYATOM ¢ OJHOM maphl.

IIpoxoMMeHTHpYIHTe 3aBHCHMOCTH H3MEeHeHHUsI I P ,"'
YHCJICHHOCTH B NOMYJISIHH KYKOB B 3a- g0t 7 *
BHCHMOCTH OT IPOiIEHHOI0 BpeMeHH: S )

0 100 200 300

3. Pemure 3aa4y:
HauanpHas yucieHHOCTS nomysisanuu osens cocrasisier 2000 ocobeit. OnensiMu nura-
I0TCSI BOJIKM. BBDKMBIIask K KOHILY Ka)KI0T0 rojia YacTh MOMYJISALMY OJICHEH YBEIHYUBACT
CBOIO 4HcIeHHOCTh Ha 40%. HavanbHas 4MC/IeHHOCTD NOMYJIALUH BOJIKOB cOCTaBiserT 15
ocobeit, ouH BoJk notpedisier npumepHo 1o 30 oneneii exeroHo. CMEpTHOCTE OJICHEH
¥ BOJIKOB I10 UHBIM IPUYHUHAM PaBHA HYJIIO.

A) Paccuwnraiite, kakoBa OyJeT YHCIEHHOCTh OJleHel yepes 1, 2, 3 roja npu HOITHOM
OTCYTCTBHH XUIHHUKOB. OTOOpa3uTe M3MEHEHUs] YUCICHHOCTH OJICHEH B TeYeHUe
JTaHHOTO IEPUO/J1a BPEMEHH rpad)UueCKH.

B) Paccuuraiite, kakoBa OyeT YUCI€HHOCTH OJIeHeit yepes 1, 2, 3 roxa, eciu Havyallb-
Hasi YUCJICHHOCTE BOJIKOB COCTABIIsET 15 ocobeit u He U3MEHAETCs Ha IMPOTHKCHUN
YKa3aHHOIO MEPHO/1a BPEMCHH.

* OTo0pasure H3MEHEHHS YHCJICHHOCTH OJICHeH B Te4eHHe JaHHOI0 Nepuo/ia BpeMeHH
rpaguyecku. CpaBHHTE NOJy4eHHBIH Pe3yJbTaT ¢ Pe3yJIbTaTOM B IIYHKTe A.
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CMCTEMATMKA n aponouusa OPrAHUYECKOIoO MUPA.
BO3HUKHOBEHUE 3BOJNMIOLUMOHHOIO YYEHUA

— B yeM npuyuHa MHOroo6pasmsa opraHM4yeckoro Mupa?
" — Kak BO3HMKNK OpraHu3mbl CO CNOXHbLIM CTPOEHUEeM?
?

Jo XVIII B. B GHOJIOTMH T'OCIIOACTBOBATH B3IIIAIBI 0 00KECTBEHHOM IPOHCX 0=
JICHUH 4Y€JI0BEKA U JIPYTUX JKUBBIX CYILECTB. YUEHbIE 3TOr0 MEPUOJA CUUTAIIH, YTO
JKHUBBIE OpPTaHU3MEI, CO3JAHHEIE BBICIICH CHIIOH, COBEpIIEHHBI, OTBEYAIOT IIEIH
CBOCTO CYIIICCTBOBAaHMS ¥ HEU3MEHHBI CO BpPEMEHH CBOCTO CO3/1aHus. Takoe HarpaB-
JieHue B OMOJIOTUH TOYYMIIO Ha3BaHUe Kpeayuonusm. K aroMy Bpemenu B 6uoo-
ruy OBbUT HAaKOIUIEH OOIIMPHBIN (aKTHYECKHH MaTepHal O MHOrooOpa3uu BHUIOB
pacTeHUH U KUBOTHBIX. IIONBITKH OT/AENBHBIX YYEHBIX CHCTEMATH3HPOBATh JTOT
MaTepHal He UMEeJIH ycIieXa B CHIIY TOTO, YTO UX CHCTEMBI ObIIIM HECOBEPIIEHHBIMH.

IIepBy10 OTHOCHTENBHO YAAYHYIO HCKYCCTBEHHYIO CHCTEMY OPraHHYECKOI0 MH-
pa paszpabotain mBeackuit Hatypanuct Kapn Jlunneit (1707—1778).

Cucrema kiaaccupuxanuu Kapaa Jluanes. 3a o0CHOBY CBOCH CHCTEMBI OH IIPpH-
HSUI BUJI, KOTOPBIH ONpEIessil KaK 3JIEMEHTAPHY0 SIMHUIY )KUBOH pupoibl. O0b-
€QUHUB OJIU3KUE BUBI B POJBI, POABI — B OTPSIBI, OTPSABI — B KJIACCHI, OH BBIJIEIIHIT
YeThIpe CHCTEMATHIEeCKUE KaTeropuu (BHJ, poi, oTpsi, kiacc). s o6o3naueHus
BH/Ia OH BIIEPBBIC HCIIOIb30BAJl JIBOMHBIC JIATHHCKUE HAa3BaHUSA, IPEJIOKEHHBIC €ro
IPEJIIECTBEHHUKAMU. DTOT NPUHLUI 0BOUHBIX IAMUHCKUX Ha36aHuil sl 0003Ha-
YECHUS BUJIA COXPAHMWIICS B CHCTEMATUKE U 10 HacTosmIero BpeMenu. Henocrarok cu-
cTeMaTHKH JIMHHES COCTOSUI B TOM, YTO IPU CUCTEMAaTH3aLUU BUIOB OH OCHOBBIBAJICS
JIMIIb Ha OJJHOM-/IBYX BHEIIHMX MpH3HaKaX (y pacTeHUN — KOJMYECTBO THIYHHOK, Y
JKHUBOTHBIX — CTPOEHHE OBIXaTEeIBFHON B KpOBEHOCHOH cucteM). [1o 3Toi mpudauHe 1a-
JIEKUe BUJIBI OKA3aJIMCh B OJTHOM rpyrme, a Gim3kue — B pasHbIX. Cucremaruka Jlunnes
IIOMOTaJla Paclio3HaBaTh PACTCHUS U )KUBOTHBIX, HO HE OTpakasla X0l HCTOPUYECKOTO
pa3BuTus Mupa. Buzas! B npupoze JInHHeH cauTan HEM3MEHHBIMY, CO3JAHHBIMH TBOP-
oM. OiHAKO MO3JHEE OH MPHINEI K BHIBOY 00 M3MEHAEMOCTH BHJIOB.

OponwnuonHoe ydyenue J.B.Jlamapka. B 1809r. ¢dpanumysckuil ydyeHbId
JK.B.Jlamapk B npou3sBeaeHun “@unocodus 30010ruu’ BIABHHYI THITOTE3Y 00 M3~
MeHsAeMocTH BUI0B. OH yTBepKAal, 4TO pa3Ho0Opa3ue )KUBOTHBIX H PACTEHHUH €CTh
PE3yJbTaT UCTOPUYECKOrO Pa3sBUTHS OPraHUYECKOr0 MHpa — IBOJIIOLMH (OT Jar.
“evolyutio” — pa3BOpavyMBaTh).

ITox mouATHEM “3BOMIONUS” MOAPA3yMEBACTCS MPOIECC UCTOPUIECKOTO Pa3BH-
THS OPTaHU3MOB OT IIPOCTOTO K CI0XKHOMY.

Kak ocHOBHOE 00111e€e HanpaBJIeHUEe UCTOPUIECKOTO
pasButus opranuyeckoro mupa JK.b. Jlamapk Beiienun

* rpagaums
IIOCTETIEHHOE YCIOXKHEHHE CTPOEHMS JKHBBIX Opra- - KPeALMOHNIM
HHU3MOB — 2padayuro (nat. “gradacio” — nocreneHHoe - 3BonIOUMA
Hapactanue). [lo ero MHEHHIO, OCHOBHOM IBMXKYILEH * ABOWHbIE NaTUHCKWUe
CHJIOH TPaJalliy SIBIISETCS 3AJI0KEHHOE W3HAYAIBHO BO (b2
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BCEX OpraHu3Max “BHyTpPEHHeEe cTpeMieHHe” K coBepuieHcTBOBaHHIO. [Ipucnocob-
JICHHSI OPTaHU3MOB K M3MEHEHUSIM BHEIIHHMX YCJIOBUH, mo Jlamapky, MpUBOAAT K
OTKJIOHEHHSIM OT MPaBHILHOMN Ipajialivu.

K.B.JIamapk ycoBepuieHcTBoBa1 cucreMaTuky K.JIuHHes, 3a/10)KUB B €€ OCHOBY
HE OIMH-/IBa, a OOJIbIIee KOMUYECTBO MPHU3HAKOB, HO IIABHOE, YIUTHIBAs POACTBO U
MIPOUCXOXKICHUE OPraHH3MOB, CO3/1aJl HAYYHYIO CHCTEMATHKY.

Serrervoc ]|

PaccmoTpuTe cxemy knaccudm-
KaLWUK XKMBOTHbLIX, NPeaNOXeH- /
Hyto XK.B.Jlamapkom.

Yenosek

J/ 14. MnekonuTaowme
= Moyemy npuHUMN cBoE# \,9/’ Vi 13. Mrvust
KnaccudmrkaLmm oH > ‘*
Hasean “‘rpapgaumnei’? ¢ 'bQ/ ’:‘:‘V 12. Npecmbikaowmecs
~ Ha ckonbko knaccos o S/ &‘; 1. Puibst T S——
? #* F
pasaenun XUBOTHEIX ¢ // 10. Monnckum cxema JK.B .Jlamaplca, W=
— Mo kakoMy NpuHLMny V | 9. Ycororue JOCTpPHpYIONIast rpajia-
OH pasmecTun xu- .~ »)(z ? gonmame umio. X.B. Jlamapk pasne-
BOTHbIX Ha 6 cTy- g ORI it AVBOTHLIX 10 Mepe yc-
newsx? ~9 ¥ i |6. NayxooSpasisie ————_—_
5. Hacexomsle i
Y e
3. Nysucrsie M pa3MecTH)I MX Ha 6 cTy=
2. Nonune! pi e
& ! 1. Wndbyaopum |

Jlamapk BBIIBHHYJI IBEC MICH OTHOCHTEIIBHO dBOMIONMH. [Tepeas u3 nux — 3T0 yIi-
paxkHeHHe, T.e. 110 JlamapKy, OpraHu3M JUisi IIPUCIIOCOOIICHUS K YCIIOBUSAM JKH3HU
MIOCTOSIHHO ynpakHsaeTcsa. OpraHel, KOTOpbIe YOPaXKHAIOTCS O0IIbINe, pa3BUBAIOTCS
JydIe, a HeYNpa)kKHEHHE Oprana BeJIET K €ro MCYE3HOBEHHIO.

=
3.

2. B pesyibTaTe TOro, 4TO JKMBOTHbIE
NIOCTOSIHHO BBITATHBAJIY LLIEH 1S TOTO,
4TOObI CPBIBATE JINCTHSA C ICPEBBEB,
IIEH KX Y/UTMHIINCE, H OTOT NPH3HAK
TNIepe/Iascs X IIOTOMKaM.

1. Bravane y
xupadoB ObLIH
KOPOTKHE IIeH

yIUIMHEHHE eH Y XKupadoB
ABJIACTCS CICACTBHEM
YIpa)KeHHUs STOrO OpraHa B
HECKOJIbKHX TIOKOJICHHSAX.

Bmopas udes 3aximodaercss B TOM, YTO IOJIE3HBIE M3MEHCHHWS, BO3HUKIIME B
pe3ynbTaTe ynpaxHeHuUs, epeJatoTcs moToMcTBy. [ToaTBepkIeHHEM TOMY ABISET-
sl Y/UIMHEHHE 1eH K1padoB, BCIECACTBUE KOTOPOIO MOABHIIMCH KUBOTHBIC C JUIMH-
Ho#t meeit. [Tocnenyronue uccaeaOBaHMs OKA3aJIM HECOCTOATEIBHOCTD ATOM HIICH.
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Vuenue JK.b.Jlamapka He JaBasio OZHO3HAYHOI'O OTBETA HA BOMPOCHI 00 miee
9BOJIIOIIHHA U IIO3TOMY H3-32 HEJOCTATKOB JOKA3aTCIILCTB U yGelII/ITCIIBHBIX o6ocHO-
BaHUH OBLIO OTBEPIrHYTO COBPEMEHHMKAMH M TOJBEPIHYTO KPUTHKE YUCHBIX.

Ilozauee Y.JlapBuH npuBen pa3zidyHbie JOBOABI IS J0KA3aTEIbCTBA TEOPUH
OBOJIIOIIHH, CTPEMSICE PA3BACHUTE CYTh 3BOJIIOIMH KaK TaKOBOM.

* Unes o HacnegyemocTy NpuobpeTeHHbIX NPU3HaKoB okasanach omnbo4HoM 1 Gbina
OnpoBeprHyTa B pe3ynbTaTe HaKoMnneHus reHeTudeckux cpaktos. Tak, A.BericmaH
npoBepsan 9T0 yTBEPXAeHUe O nepefave BCex NpuobpeTeHHbIX NPU3HAKoB NMOTOM=-
CTBY Ha onbiTax ¢ Mbilwamu. OH o6pe3an XBOCTbl Y HECKOMNbKMX NocrieaoBaTenbHbIX
NOKONEeHNW Mbiwen. Ho HecMoTps Ha 3TO, B KaXKOAOM MOKOMEHWM OT 6ecxBoCTbIX
poauTenein poXxaanucb MbllM C HOPManbHO PasBUTHIMU XBOCTamW. DTO CTarno
[0Ka3aTenbCTBOM TOro, YTo NpuoBpeTeHHble BMOCNEeACcTBUM NpU3Haku He npeaa-
IOTCA MO HAacneacTey.

NPMMEHEHME M NPOBEPKA NOJTYYEHHbIX 3HAHWUIA .

1. Haiigure oIIu0OKH B YTBEPKACHUAX H HCIIPABbTE HX:

a) JK.B.Jlamapk B kuure “@unocodus 30010run’ pasaesni )KUBOTHBIX Ha 14 KiaccoB
U PacIojIOXWI UX Ha 6 CTYIEHSX [0 CTENCHU UX YIPOIICHHUS.

b) 2K.b.Jlamapk cuuTal, 4TO OCHOBHOM JBIKYILEH CHION IPaJalliy ABJSICTCS
BIIMSIHHE OKPYKAIOIIEH Cpeibl Ha OPraHU3M.

¢) Cornacno JK.b.JIlamapky, none3Hsie H3MEHEHHUs, IPHOOPETEHHEBIE B PE3yJIbTaTe
YIPa)KHCHUS, HE HACICAYIOTCSA IIOTOMCTBOM.

d) B yuenuu K.JIunzes BriepBble BbIBUTAIACh Ujiesi 00 H3MEHAEMOCTH BUIOB.

e) VYwuenue JK.B.Jlamapka 6110 GraroxenaTesbHO BOCIPUHATO COBPEMEHHHKAMH.

2. 3aBepuInTe NPENTOKEHHS, HCHOIb3YH NPEAT0KEHHbIE CJIOBA H CJIOBOCOYETAHUSA:
BbIXOOAT U3 CTPOA; YNPaXHAKTCA,; nyYlle pasBUBalOTCA; HacnegQyrwTCA NOTOMCTBOM
no Jlamapky:
e “Jlyist TOro, 4ToObI IPUCIIOCOOUTHCS K OKPYKAIOILEH Cpejie, OpraHu3Msl ...~
o “TIpu3Haxu, MprHOOPETEHHbIE B Pe3yIbTaTe YIPAKHEHHS, BJIAFOTCS MOJIE3HBIMH | ...”"
e “VrpaxHseMmple Oprassl ...”’
e “HeynpaxHsemsbie Oprasl...”
3. Hcnoab3ya JaHHbIE ONHCAHHSA, BOCCTAHOBHTE IOCJI€I0BATEJLHOCTh NMPOIECCOB
MeXaHH3Ma BOJIONHH 1o Jlamapky:
A) Heynpaoicnenue opzanoe
B) H3menenue ycnoeuii cpedbvt
C) Iosenenue nogwix “npugeiuex”
D) HacnedosaHue npuobpemeHHbIX HPUHAKOS
E) Uzmenenue nompebrHocmeu icueomHozo
F) Ycunennoe pazeumue opaaros
G) Ocnabnenue unu ucye3nogeHue op2aHos
H) Vcunennoe ucnonvzosanue op2anos
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m GBOHIOLMOHHOE YYEHUE Y4.JJAPBUHA

— Yro Takoe aponwoumua?
’ — Y70 NnpoucxoauT B npouecce 3BOSOLUUN?
bl

AesTenbHOCTb .

PaccMoTpuTe pMCYHOK U OTBETbLTE Ha BONPOCHI:
— OT kakoro obuiero npeaka NPoMUsoLLNN COBpeMeHHbIe nopoabl cobak?

— YeM pyKOBOACTBOBASICS YENOBEK NP BbIBEAEHUM
pa3nuyHbIX nopoa cobak? M
— Kak aTo 0Tpasunock Ha 0COBEHHOCTSX CTPOEHMSA ATUX

nopoa? ,,.,

- Kak Bbl lymaeTe, BO3MOXEH /TN aHaNOrMyHbIvA NpoLecc B
npupoge? Kak MoxHo HaseaTb Takoi npouecc? Mo kakomy SR ¥ -'; _,‘ L !
Npu3HaKy MoryT oTbupatbcs pasnuyHbie ocobu B npupoae?

K cepenune XIX B. Ob11 clies1aH sl BAKHEHIINX OTKPBITHI, YTO CO3/4aJI0 IPE/IIO-
CBUIKM JUI 3BOMIONMOHHOM Teopuu Y.J[apBuHa. DTOT ydeHBIH NpOBEN IATH JIET
(1831-1836) B kpyrocBeTHOM IyTCIIECTBHMH Ha Kopabne “Buri”, mpoBoauBIIEM
OMOJIOrHYeCKHe U re0JIOrHYecKUe uccieioBanus. Bo Bpems 1yTeecTBust OH no0si-
BaJl Ha OCTPOBaxX B ATIaHTHYECKOM okeaHe, B IOxHOM Amepuke, Ha ['ananarocckux
octpoBax, B Tuxom okeane, B HoBo# 3enanyuu, Ascrpamiu, IOxuoi Adpuxe, rae
IIPOBO/IWJI CBOM HcciieioBanus. [l noaTBepskaeHus cBoux ujaei Y.JlapBuH UCIIONb-
30BaJl ONIPEICICHHY IO HH(OPMAIHIO, HAKOIUICHHYIO BO Bpems myTemiectBus. Coriac-
HOo Y./lapBHHY, B mpeaenax MONMyJSIHN OTOMpaloTcs ocobH, obimanaronye npu3Ha-
KaMH, KOTOpbIie 00eCrequBaoT MM NPEUMYILIECTBO JUIsi OOUTaHHS B 3TOH cpeje.

10 * B ocHose vccneposanuii Y.[lapeuHa nexart naen Tomaca ManeTyca, Bbi-
3“H7e_ ABUHYTbIE UM OTHOCUTENBLHO nonynsuwii nioaein. CornacHo ManbTycy, B
pPecHo... OObi4HbIX YCrOBUSX HapoAoHaceneHue npupacTaeT B reoMeTpUieckon

nporpeccum kaxapie 25 net. Ho BnusHUe pa3nuyHbiX (hakTopoB (BOWHbI,
ronoA, NpyUpoaHble KatacTpodbl, UHEKUMOHHbIE 3aboneBanus u T.n.)
npeaoTepaLlaeT Takon NPUPOCT HaceneHus.

Onwmpasicb Ha pe3yJbTaThl CBOMX MHOTOJNETHHUX wuccienoBanuii, Y.JlapBun
c(hOopMyIHPOBaJI CBOIO TEOPHIO IBOJIIOIMH, KOTOPYIO BIEPBEIE 000CHOBAJ B CBOEM
Hay4HOM Tpyne “TIponcxoxuenue BuoB”, onybnukosanHoM B 1859 romy.

OcHoBHble nonoxenus Teopuu Y.Jlapsuna:

1. IlomoBo3pernsie 0cOOHM KaKIOro BHAA IPOU3BOJAT Ha CBET MHOTOYHMCICHHOEC
MOTOMCTBO, TO €CTh UHMEHCUBHO PA3SMHONCAIOMCA.

2. KoHKypeHIMs, BO3HUKAIOIAsA M3-3a HEAOCTATKA IHIH, XUIHUKHA ¥ 60JIe3HH
NIPUBOIAT K Oopwbe 3a cyuecmeosanue.

3. B pesynsrare Goph0bI 3a CymecTBOBaHHE O0COOM, HE CYMEBIIHME IPHCIIOCO-
Ourbcs K cpejie, norubarOT, HE JOCTUIHYB I0JI0BOM 3penoctH. Ocobu, npucrio-
coOMBIIHECS K CPEJIC, )KUBYT U IIPHHOCAT MOTOMCTBO. OHUM CIIOBOM, IIPOMCXOIUT
ecmecmeeHHblll omoop.
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4. Tlocne ecrecTBeHHOro oTdopa Mo Impo-

XOX/JECHHH HEKOTOPOTO CpOKa BO3HMKAIOT
Pa3IMYUsA MEXTY NMPEKHUM H NOCIEYIOIHMH
TIOKOJICHUSIMU. DTH Pa3/vyHs HAaKarUIMBaIOTCS
CTOJIETHSMH M TBHICSYEICTHAMH, 9TO MOXKET
IPUBECTH K MOABICHHIO HOBOro BHja. Takyio
M3MEHYMBOCTh, KOTOpask TEPEJAeTCs U3 MOKO-

* UHTEHCUBHOE Pa3MHOXEHUe

* Gopb6a 3a cyuiecTBoBaHue

* @CTECTBEHHbIW OTOOp

* HacneACTBeHHas U3MEeHYUBOCTb

JICHUS B IIOKOJICHUEC, HA3bIBAKOT HacnedcmeeHHou usmenyusocmoio. HaciencTeeHHbIe
HW3MEHEHUS CIIOCOOHBI YBECIIHYUTD WX YMCHBIIUTD IAHCHI 0co0u Ha BEDKHBAHHE. DTH
0COOEHHOCTH 00€CTIeYHBAIOT Hpucnoco6nemle JKUBBIX CYIIECTB K YCIIOBHUAM CPEJIbIL.

O6cy>xaeHus HBOTIOLMOHHBIX HIEH HE IPEKpPaIaloTCs ¥ 10 cell neHs. Mnen, Bbl-
JIBUHYTBIE B CBOE€ BpeMsl JlapBHHBIM, aHATM3UPYIOTCSI B COBPEMEHHOM MHpE, U 110

3TOMY IOBOAY CYHICCTBYIOT pa3JIMYHBIC MHCHHA.

MPUMEHEHWE W NPOBEPKA MOJIYYEHHbIX 3HAHWA I!

1. Onpene.rm*re, B3r/IgaM H JCATECILHOCTH KaKHX Y4Y€HBIX COOTBETCTBYIOT HPEAJIO-

KECHHBIC YTBCPXKACHHSA, H 3AII0JTHHTE 'raﬁnuuy:

K.JIunnei JK.B.Jlamapk

Y. lapBun

1) Bwuasl HeM3MeHHBI, TOCTOSHHEL, IBOIIOLMH HET.

2) MHoroobpasue BUJOB — PE3YJILTAT IBOJIOLHH B Pa3IMUHBIX YCIOBHSAX.
3) EcrecrBenHbli 0TOOp — JABHKYIAs CHJIa SBOIIOLUH B IIPUPOJIE.
4) OcHoBHas ABWKYIIAs CAJIa DBOJIOIMH B TIPHPOJIE — OTO CTPEMIICHHE OPraHHU3MOB K

nporpeccy.

5) Bnepseie pa3paboTan HayYHYIO CHCTEMATHKY OpPraHU3MOB.
6) Breppbie BBICTPOMI CHCTEMATHKY KMBOTHBIX OT TPOCTOTO K CJIOKHOMY, B DBOJIOIHOHHOM

TIOpPSAJIKE.

7) Bnepssle co3al HayYHYIO TEOPHIO SBOIIOLHUH OPraHHIECKOI0 MHpa.

8) Been npuHUHI JBOHHOIO Ha3BaHUS BUJIOB.

2. BrifepuTe BepHbLIi BADHAHT 0TBETAa:

e OcHoBnas uaes teopuu U. JlapBuHa — 310 ecmecmeenubii/uckyccmeenibiii 0Toop
e  EauHuMIEH 3BOMIOIHOHHOTO NMPOIecca ABIACTCS RONYAAYUA/BUO

e OCHOBOMONOKHUKOM DBOJIOHOHHON TeopHu ABnsercs Jlavapk/Tunneil

e  Pe3ynsTaToM DBOJIONNY SABHIIACE NPUCNOCODIEHHOCMYb OP2AHUIMO8 K cpede 0bu-

MaHUs/HACTe0CMBEHHAS USMEHYUBOCT

3. VkakuTe CXOJHbIE H OTJIHYHTEIbHbIE YePThI
Teopuii K.b.Jlamapka u Y./lapBuna.

O

4. Kakoii u3 pucyHkoB cooTBeTcTByeT Bo33penusM JK.B.Jlamapka u Y./lapsuna?

OTBeT NOsSICHUTE.
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m EOPbBA 3A CYLWLWECTBOBAHUE

— Kakue chakTophbi cpefibl BNMUAKOT Ha XXUBble OpPraHnu3MbI?
’ = Y710 NnpoucxoauT B pesynbTaTte BIUAHUA TeX UK UHbIX (PaKkTOpPOB Ha
® oTAenbHY 0cobb, BUA UK NONyNALUI0?

HNuTencusnoe pasmuoxenue. /g Toro, 9ro0bI JKUTE, Kaxaas 0coOb HYKIAeTCs
B ONpeJieIeHHOM IpocTpaHcTBe. Ho moTomcTBa nossisercs 60bine, 9eM MOTIo Ot
JKUTh Ha OTOH TEPPUTOPHH, TO €CTh OPIaHU3Mbl HHTEHCUBHO Pa3MHOKAOTCSL.

AeaTenbHOCTHb .

PewwuTe 3apgavy:

« OgHa myxa 3a 20 cyTtok oTknaabisaeT 120 sivy. Ecnv npeanonoxuTsb, YTO U3 NOMOBUHbI
AUL, NOSIBATCS CaMKM, TO CKOSbKO MyX MOSIBUTCS 3a ABa NEeTHUX Mecsua?

— MoXHO N1 B 4EACTBUTENBHOCTU BCTPETUTL Takoe KonuyecTso Myx? Movemy?

TO J CKOpOCTb BO3MOXHOro 3acerieHusa opraHusMamu BCeun NoBEepPXHOCTU
3 UHTe- nnaxeTbl (no B.W.BepHanckomy).
pPecHO... OpraHuamsl Bpemsi BO3MOXHOro 3aceneHus
BakTepuu xonepsbl 1,25 gHsa
Bakrepuu Tuda 1,8 AHA
Komap 203 gHs
Myxa 366 gHew
Cenbab 7-12 net
Kypuua 7-12 net
CBWHbS AOMaLLHAS 8 ner
CnoH MHAUACKUIA 1000 net

ITpu MaccoBOM pa3MHOXKEHHH Ha HEKOTOPYIO YaCTh IOTOMCTBA OKa3bIBAIOT BIIUS-
HHUEe HeOJIaronpHATHBIE YCIOBHS CPEJIBI, APyTas 4acTh YHHYTOXKACTCS APYTHMH XKH-
BOTHBEIMU U B PE3YJIbTATE JIMIIL HEOOIBIIOE KOJHMYECTBO 0COOCH JOCTUrAET IOJIOBOH
spenoctu. K npumepy, ojiHa MOpCKasi yeperniaxa OTKIIA/IbIBACT COTHH SHI], HO BbDKH-
BAIOT JJAJIEKO HE BCE BBUIyNUBIIHECS ocobu. HemocTaTok mumy 1 BOJbI, OTpaHUYEH-
HOCTb TEPPUTOPHH JUIS KHU3HH, KOHKYPEHLMS, HallaJIcHUe XUIHUKOB, 60Ie3HH CHU-
JKAKOT MX JKU3HECTIOCOOHOCTB M IIPUBOJAT K Oopbbe 3a cyujecmeosarue.

Bopn6a 3a cymecrBoBanue. [Tonsatue 60pnObI 3a CylecTBOBaHHE HE IOApa-
3yMEBAET UCKIIOYUTEILHO O0pE0y B IPSAMOM CMBICIIE — IIPH 9TOM UMEIOTCS B BULY
CJIOXKHBIE, MHOI'OIPaHHbIE B3aHMOOTHOLICHHUS 0COOEH BHYTPH OJTHOIO BHJ1a, MEKILY
BUJaMu Wiu ¢ ¢akropamu cpenpl. JapBun Bbiaenun Tpu ¢Gopmbel G0pbObI 3a
CYILIECTBOBAHUE — GHYMPUBUOOBYIO, MENCEUO0BYIO U DOPbOY ¢ HebNa2onpUsIMHbIMU
YCRo8usMU cpeobl.

[Ipu érympueudoeoti 6opbbe 0cOOH HYXIAKTCA B OJJUHAKOBBIX KU3HEHHBIX YC-

noBusiax. Ilo oToif mpuuMHE BHYTPUBUAOBAA

Ooppba — wHaumbonee OXKECTOYEHHAS IIO

* BHYTPUBMAOBan 6opb6a CpaBHEHHUIO ¢ Apyrumu popmamu GoprObI 3a
* MexxBuaoBas 6opb6a cymectBoBanue. IIpumepom ciyxur 6opsbda
* 6opi6a ¢ HeGnaronpuATHLIMM COCHOBBIX JICPEBLEB 32 COTHEYHBIH CBET.

YCNOBUsIMU Cpeab!
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BHyTpuBugosasn 6opuba

* B cocHoBOM Gopy WIMpOKKUE KPOHbI COCEH « [INOTHOCTbL NONYNAUMK U HeQOCTaTOK
nperpaxgarT NyTb CONTHEYHbIM Nnyyam. B pe- nULLY 060CTPSIOT BHYTPUBULOBYHO
3ynbTare KOpHEBbIE CUCTEMbI COCEH, aKTUBHO 60pL0Yy.
nornoLas 13 nNoYBbl BOAY ¥ MUHeparbHble

CONnu, MeLatoT Apyr Apyry.

BuyTtpusuaoBas 6opnba He Bcerja BBIpaXKaeTCss B HETOCPEACTBEHHOH Gopnbe
MeXIy ocoOsMH. B HEKOTOpPHIX Ciydasx OHa MpOSABISETCS B (OpME B3aUMOIIO-
MOIIY; HanpuMep, B TabyHe JIomiaziei CymecTByeT COBMECTHOE KOPMIICHHUE JKepeOsT
1 3a00Ta 0 HUX, YTO JEMOHCTPUPYET COTPYAHHYECTBO MEKIY B3POCIBIMH OCOOSIMHU.
B3aumomnomoms MexTy 0cOOsIMM CHHKAET OCTPOTY BHYTPHUBHJI0BOH GOPHOBI.

Meoiceudosas Gopvba TPOMCXOIUT MEXIY pas3iHYHBIMH BHIamu. IIpumepom
MEXBHI0BOH 60PHOBI MOT'YT CITy>KUTh OTHOILICHUS MEXKIY XHITHUKOM H KE€PTBOH.

MexBupgoBan Gopnba

* Y XULHWKOB — KpYnHbIe
1 oCcTpble 3ybbl, KOITK,
BbICOKasi CKOpPOCTb ne-
penswxeHus, opmbl
noBeAeHNs Ans HeoXu=
[AaHHOro HanageHus.

Y xepTBbl — Bblpa-
XeHHble hopMbl 3a=
LWMTBI, 3aLUUTHANA OK=
packa, AeMOHCTpauus
3aWnThI.

bopwvba ¢ Hebrazonpusmueimu ycnosusimu cpedsl — TpeThs popma 60prOEI 32 cyrie-
crBoBaHMe. OpraHu3MbI NOCTOSHHO ITOJBEPralOTCs BIMAHHUIO TAKHX HEOIaronpUATHBIX
(bakTopoB, KaK 3acyxa, IIOBBIICHHAS BIIAKHOCTb, XOJIOA. B CBS3UM € 3THM y HHX
BO3HHKAIOT pa3nu4Hble (JOPMBI HpHCHOCOONeHUs K HebmaronpusaTHeM (hakropam. K
NpUMEDPY, Y PACTEHMI 3aCyIUIMBBIX MECT JUIA NpPEJOTBPAIEHUSA HEIOCTATKa BOJIBI
KOPEHb YJUIMHACTCS, JIACThS IPEBpAlICHB! B YCINYHKH WM Komouku. Hexoropsle
pacTeHus (HanpuMep, CYKKyJIEHTbI) 3a[1acaroT BOAY B CTEOIISNX HIIN JIUCTBSIX.
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Bopb6a ¢ He6naronpuATHLIMN | -
yCnoBusiMK cpeabl
* B cBsiau ¢ npucnocobnexunem k

CUNbHOMY XOriofy KpynHoe Ty=
nosuwe 6enbix Measenen nme-
€T rycTon Mex W TONCTbIN noa-
KOXXHbI XKMPOBOWA CIOMN.

-

o .

o e

Bce dhopmbr 60pe0BI 32 cymecTBOBaHHE CBA3AHEI APYT C PYTOM.

NPUMEHEHME M NMPOBEPKA NONYYEHHbIX 3HAHUA .

1. Oxmso pacrense oAyBaHYMKA 3aHHMaeT wiomans 1m? u xaer B rog 100 Jjeryuux
cemsiH. Hmxe nmpuBeneH CHHCOK NPHYHH, N0 KOTOPLIM morufaer GoJILIIMHCTBO
pacTeHHii oyBaHYHKa OOLIKHOBEHHOI0, B pe3yJbTaTe 4ero OHH He NOKPLIBAIOT
BCIO TEPPUTOPHIO 3eMHOI0 1Iapa:

1)
2)
3)
4)
5)
6)
7
8)
9)

Y HEKOTOPBIX PAaCTECHHH O/lyBaHTHKa OOBIKHOBEHHOT'O JIydIlIe Pa3BHTa KOPHEBas CHCTEMA,;
IUIO/{bI BMECTE C CEHOM II0NAJAI0T B JKE/IYI0K OBLIbL;

ceMeHa orubaroT, eciy NoNaayT B HeOIaronpUsTHbIE VIS IPOPACTAHHS YCIOBUS;
TUIOZiaMH THTAIOTCS MHOTHE NTHIIBL;

MEILAIOT ApyTHe, 60Jee BLICOKHE PacTeHHs OAyBaHUYMKa OOBIKHOBEHHOTO;

ceMeHa NOrudaroT B IyCTHIHAX, HA CKaJIax;

BCXO/IaMH OflyBaHYHKa OOBIKHOBEHHOTO MHTAIOTCA TPABOS/IHBIE )KUBOTHBIE;

PacTeHus OfyBaHYHKA OOBIKHOBEHHOTO THOHYT OT G0JIE3HETBOPHBIX PACTCHHH M BUPYCOB;
pacTeHus OyBaHYHKA OOBIKHOBEHHOTO F'HOHYT OT CHJIBHBIX MOPO30B H 3aCyXH.

Vkaoicume ps0, 6 KOmopom 6epHo yKa3ana nociedo8amenbHoCe IMUX NPUYUH, UCNOTb3YA
yenoenvie obosnadenus oas popm 60pLobL 30 Cywecmsosarive.
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2. IlepeyepTHTe CXEMY B TeTpa/ib. PazMecTHTE HOMEpa BbICKa3bIBaHHii 0 popmax Gopb-
OBbI 32 CYLIECTBOBAHHE B COOTBETCTBYIOLMX S4eiiKax:

1) 6Gopsba 3a TEppUTOPHIO MEXTY OCOOAMH OJHOrO BUJA;
2) BBITECHEHHME ITYEIIBI ABCTPATTMHCKON MYEII0H eBPOTIeHCKOH;
3) NeTHAS ¥ 3UMHAA CIISTYKA HEKOTOPBIX KHBOTHBIX;
4) 6opsba 3a obnananne caMKOM;
5) KOHKypeHLHs 3a CBET MEXy elblo U Oepe3oil;
6) ce30HHAsA JIHHBKA;
7) mapa3suTusM;
8) ce30HHBIE IIEPEJIETHI IITHIL;
9) Goprba 3a rIaBeHCTBO B CTae;

10) cocrsazanue 3a 100bIY;

11) cuIBHO pa3BUTAsi KOPHEBAsI CHCTEMA U BUIOM3MEHEHHbIE JICTS Y IIyCTHIHHBIX

PpacTeHui;
12) XMIIHUYECTBO.

Bopb6a 3a cyuiectBoBaHue
11

3. OTBeThTE Ha BONPOCHI:
1) B ruesaax coB 4acTO MOXHO OOHAPYXKUTh Pa3HOBO3PACTHBIX MTEHLOB. Y HEKOTOPHIX BHIOB

COB MeXy BBUIYIUICHHEM IITEHIIOB M3 SHII CYIECTBYIOT 5-7 IHeBHbIe MpoMexyTku. Kakoso
GUOIIOrHYECKOe 3HAYEHHE ITOTO SBICHMs?

2) ManbKH TPeCKH 9acTo MOCENAIOTCA MO KOJIOKOJIOM HEKOTOPHIX BHJIOB MEJTy3, IIyNajblia
KOTOPBIX S0BHTHI. 110 Kako# npudrHe MalbKH PEIG BEIOHPAIOT Takoe MecTtoobuTanne?
3) Kakum 06pa3oM BbDKMBAIOT BUbI C MAJIO ILIOJOBUTOCTBIO Y PA3IMYHBIX JKUBOTHBIX?
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m ECTECTBEHHbIVI OTBOP U NMPUCMNOCOBJIEHHOCTDb
OPrAHM3MOB K CPEQE OBUTAHUA

— Y70 Takoe NCKYCCTBEeHHbIN 0TOop?
’ — CyuwecTByeT Nv B NpUpoAe aHanorv4HbIi npouecc?

Bo Bpemsi HHTEHCHBHOTO Pa3MHOKEHHs BHYTPHUBHIOBBIE U MEXBHIOBBIC OTHO-
HIeHHs OmpenessioTcs 00pr0oit 3a cymecTBoBanue. B 9T0it 60phbe BEDKUBAIOT H
JIAl0T IOTOMCTBO 0COOH, Haubosee MpUCIOcOOIeHHBIE K YCIOBHAM CPElbl — OCTANb-
HbIE “OTOPaKOBBIBAIOTCA”, T.€. OTOMPAIOTCS €CTECTBEHHBIM ITyTeM. TakuM oOpazoM,
pe3yibTaToM 60phObI 32 CYIIECTBOBAHHE SIBISIETCS €CMECEEeH bl Omoop.

EcrecTBennbiii oT60p. EcrecTBeHHBINH 0TOOp ACHCTBYET BHYTPH nonymmxm
BJIMSS HA OPraHU3Mbl BHE 3aBUCHUMOCTH OT MX Bo3pacra. Ilo-
CTEIIEHHOE U3MEHEHUH YCIIOBUI CYIIIECTBOBAHUS IPUBOIUT K
OTKJIOHEHMIO MpHU3HaKa OT cpeAgHel HopMbl. Tak, B AHIIMH
BOJIM3M NPOMBIIICHHBIX TOPOJOB 3arpsA3HEHHE aTMochepsl
[IPUBEJIO K IOTEMHEHHUIO CTBOJIOB Gepe3. B pesyibrare Geinbie
6abouxu Ha TeMHOM (oHE cTanu Oonee 3aMETHBI A NTHI,
KOTOpBIE CKJIEBLIBAIIM UX, a 9TO NMPHBEJIO K TOMY, 4TO O0nb- Baboukn Gepesosoi
IIMHCTBO CTAM COCTABIATh TEMHOOKpAIICHHBIC (GopMBI Oa- MAAEHMLEL Ha notem-

& ; HeBLWuX cTBonax bepes
6ouek 6epezoBoit maneHUNbI. [IpU H3MEHEHHHU YCIOBHH CPE-  Gonwie 6abouky Gonee
IbI TIPEUMYIIECTBO TMPHOOPETAIOT 0COOU ¢ ONpPEACTCHHBIMH  3aMeTHbl AN NTuu.
[PU3HAKaMH, @ 0COOM C OTKJIOHSIOIMMHUCS IPH3HAKAMHU YC-

TPAHSIOTCA.

Ecmn ycnoBust octaroTcs cTabMIBHBIMH, TO W NIPU3HAKH ocobel obuTarommx
3JIECh TIOMYJIALUIN TaKXXe OCTAIOTCS HeH3MEHHBIMH. KonmgecTBO ocobeil ¢ OTKIIO-
HAIOIMUMHKCS NPU3HAKaMU yMeHbluaercs. Hampumep, Bo Bpems Oypb B AHININM
noru6au BopoObH ¢ KOPOTKMMH H JUIMHHBIMH KPBUIBSIMH, B TO BPEMsI Kak BOPOObH
CO CPeIHUMHY KPBUIBSIMH OCTAJIHCE XKHBEI.

BeaTenbHOCThb .

YyeHble NpoBenu 3KcnepumeHT. Ha 3eneHbli nokpos Beinyctunn 1200 6ypbix u 1200 3e-
neHbix ocobevi 0bbikHOBEHHOTO 6oromona. OnbIT nNokasan, Y1o NTuubl noegaT 75% 6y=
pbix 1 45% 3eneHbix 6oromonoB. PaccuuTainte MHTEHCUBHOCTL rubenu 3eneHblx u 6ypbix
6oromonos cornacHo gopmyne:

m — HavanbHoe 4Kcro ocobeit;
n — 4ncno ocobeit, AOXMBLUMX [10 CNEYIOLLEro Pa3MHOXEHWS;
E = nHTEeHCUBHOCTL rubenu. &

—

— Yto obecneyurno BbxuBaeMocTb 6oromonos? o
— Y70 ynanock BbIACHUTL NPU NOMOLLIM OMUCAHHOTO OMNbiTa? / =
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IIpucnocodieHHOCTH OPranu3MoB. B pesynbpraTe ecTeCTBEHHOTO 0TOOpa KaxK-
nast 0co0b B CBOMX YCJIOBHAX OOHTaHUS NpHOOpeTaeT 0COOEHHOCTH, KOTOPHIE MOTYT
MOBBICUTE €€ CIOCOOHOCTH K BBDKHBAHHMIO M Pa3sMHOXKEHHIO. OTO MPOMCXOIMT
6naromapst npucnocodbnenHocti. Hanpumep, y pacteHuil, oOUTAOIMX B 3aCylil-
JIMBBIX YCIIOBHSX, MMEIOTCS TaKHE IPUCIOCOOIECHHS, KaK OIYIICHHBIE JIHNCTHS,
BOCKOBBIN HAJICT Ha JINCTBAX, a CYKKYJICHTHBIC PAaCTCHHsA CIIOCOOHBI HaKallIMBaTh
BOJLY B CTEONAX U JIMCTBAX. Y KMUBOTHBIX MPHUCIOCOOIEHHOCTh K YCIOBHSAM 00HTa-
HHS BBIPAJKAETCS B OKPACKE U CTPYKTYpE Tella, U3MEHEHHUSX B MHCTHHKTaX. B memax
3aIIUTHI OT BParoB WIX HaNaJCHHs Ha JOOBIYY OKpackKa Tella HEKOTOPBIX )KUBOTHBIX
a/laliTUPOBaHa K OTTEHKaM OKpYy»Kaolei cpe/pl. Tak, 3eJIeHbIH Ky3HEUUK XKUBET B
TpaBe U NIPAKTHYECKU He3aMeTeH Ha ee poHe. HekoTopble JKUBOTHBIE SJOBUTHI — UX
A7 CIY>KHT 3aIUTON OT BparoB. [[1s JeMOHCTpaIiy CBOEH OMACHOCTH OHH UMEIOT

APKYIO TPEAYTPEKIAONIYI0 OKPACKY.

Boxbs kopoBka ans MNycenuuya GepesoBon NAfEHULbI
cnaceHws OT Bparos BblaensaeTt no chopme M okpacke Tynosuiia

XKUAKOCTb C Ppe3KUM 3anaxom. HanoMuHaeT BETOYKY AepeBa.

Kaxnpiit Bug npucnocodnenus 3G¢eKTUBeH 118 OpraHu3Ma B ONpeeIeHHbIX
ycnoBusx. Ilpy u3MeHEHUM YCIOBHH Cpesl 3TO NPHCIOCOONCHHE TEpSET CBOE
3HAYCHHUE M B HEKOTOPBIX CIIy4asiX MPUBOJHUT K rHOeIH opranu3ma. ITo J0Ka3bIBAET,
YTO MPUCTIOCOOIEHHUS HOCAT He aOCOMIOTHBIH, @ OTHOCUTENbHBIN XapaKTep.

NPUMEHEHME W NPOBEPKA NOJIYYEHHbBIX 3HAHWA fj

1. YcTanoBHTE NMOC/I€X0BATEIbHOCT ITANIOB H3MEHEHHsI OKPACKH KPbLIbeB y Oepe3o-
BOii NSICHULBI B IIPOLECcCe YIBOIIONHH, HAYHHAA ¢ XapaKTePHCTHKH (OHA cpeabl:
a) coxpanerue memublx b6abouek @ pezynomame ombopa;
b) uzmenenue okpacku cmeonoe bepes ecnedcmeue 3azpsasHeHUs OKpyxcarowe cpeobl;
¢) pasmHodiceHue mémHbIX babouex, coxpaneHue @ psaode NOKONeHUl meMHbIX ocobell,
d) omnoe ceemavix babouek nmuyamu;
e) uepes HeKOmMopoe 8pemMs 8 NHORYIAYUU YUCTO 0Cobell ¢ MeMHOU OKpackou npeobaa-
oarom Hao YUcIoM ocobell co cemnoi OKPacKou.

L& P g M P
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2. YcTaHOBHTE COOTBETCTBHE:

1) BO3HHMKAaIOT HOBBIE BHJIBI.

A) EcrectsenHblit 2) Ciyxur 1S YI0BIETBOPEHHs NOTpeGHOCTEl YeoBeKa.
orGop i 3) CymecTByeT ¢ MOMEHTAa BO3HUKHOBEHHS TIPHPOJIBI.

B) Mcxyccrmennbiif 4) O16HparoTCs NPU3HAKH, TIOTIE3HBIE IS BHAA.
orGop 5) Co3/1a10TCA COPTA ¥ IIOPOIBL.

6) Cymec‘mye’r € TOr0 MOMCHTA, KaK YCJIOBCK Ha4aJl O/IOMallIHHBaHHE.

3. Mcrionib3yst MaTepral y4eOHHKA, PACYHKH W JOMOJIHHTEIbHbIE HCTOYHHKH

HHPOPMaIHH, 3aM0JTHHUTE Taﬁ.rmuy:

Ne | Opranusm

npucnocoﬁneuuoc’m

OTHOCHTENBHBIA XapaKTep
IPUCIIOCOOIEHHOCTH

«Ps

4. BMecTo 3HaKOB “!” BOMIIHTE COOTBETCTBYIONHE MOHATHSA:

“HacnepcTteeHHocTs”  “EcTectBeHHbI oT60p” “Bopbba 3a cywectsoBaHue” “UaMeH4MBOCTL”

? OpraHu3Mbl OTIHYAIOTCS

JIPYT OT ApyTa M CIIOCOOHKT
nepeaBarh XapaKTepHbIE
0cO6EHHOCTH IIOTOMCTBY

BookuparoT Haubosee
MPHCIIOCO0IeHHBIE 0CO6H

-~

WHTencuBHOE

Pa3MHOKEHHE

OrpaHu4eHHOCTh
TIPUPOIHBIX
(hakTopoB
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m MMKPO3BOI‘|}OLIM$1. OBPA30OBAHUE HOBbIX BUOOB

= Yro Takoe BuUA?
— C yeM cBfAizaHa HeOOXOAUMOCTL BblfeneHus KpuTepues Buaa?
o

W3meHenue yCuoBHil )KU3HH ABIAETCS IPUYHNHON MOABICHUS PA3IHYHM TOIYJIsi-
Ui BUJIa, YTO, B CBOIO OYEPEb, IPUBOHUT K MPOLECCY BUA00Opa30OBaHHA.

AesTenbHOCTh .

Bce BuAbI rananarocckvx BbIOPKOB, U306paXeHHble Ha
PUCYHKe, NPOU3OLLNY OT eAUHOTOo Npeaka, nepece=
NnUBLLErocs ¢ Gnuanexaiyero matepuka 2—3 MANNUOHA NeT
Hasan. Bugsl otnMyaoTes gpyr oT Apyra pasMepom u
chopmoit KIOBa, a TaKKe OKPaCcKOW onepeHust.

— Kak Bbl gymaeTe, ¢ 4eM CBA3aHO BO3HUKHOBEHUE 3TUX
ocobeHHoCTeln y npeacTaBuTenel pasHbiXx BUAOB BbiOp=
KOB?

Muxkpo3BoJironusi. BHyTpy nomyisinud HIYyT 3BOJIIOLMOHHBIE IIPOLIECCHI, B
KOHEYHOM HTOTE IPUBOJISIINE K BOSHUKHOBEHHIO HOBBIX BH/IOB. B pesynbrare u3-
MCHEHUS YCIIOBUHM CYIIECTBOBAaHHSA IPOUCXOMUT Ougepzenyusi, TO €CTh PacXoxk-
JieHHe IpU3HAKOB. B urore co3farorces ycinoBus yis npouecca 00pa3oBaHus HOBBIX
BUJIOB OT HCXOAHOTO BU/IA. DBOIIONHUOHHBIE TIPOLECCHI, MPOTEKAIOMINE B TIPEIeax
MIOTYJISIMM, Ha3bIBAIOTCA MUKPO36oatoyuel. MUKPOIBOITIONHUS ABISETCS NEPBLIM
ATAIlOM JBOJIFOLIUYU BHJA. B cHily TOro, 4TO OHa IPOMCXOAUT B OTHOCHTEIBHO KO-
POTKHI UCTOPUYECKUIN IEPHOJ BPEMEHH, ee MOXeT HabmogaTh yenoBek. Mukpo-
SBOJIIOLMS 3aBEPIIACTCS BOSHUKHOBEHUEM BH/.

Bunooopazosanue. Pazimuyaior a8e Gopmbl 00pa3oBaHus HOBBIX BHIOB — 2€0-
2paghuueckoe M IKono2uteckoe 6udoobpazoeanue.

I'eorpajuyeckoe BHA000pa3oBaHHe NMPOHCXOAUT ABYMS NyTAMHU: pacuiupe-
HUem apeana i pacuieHeHuem apeand Ha 4acmu.

Bo Bpems pacuupenus apeana BO3pacTaeT YMCICHHOCTD MOITYJISLMHU, 1 0COOU BHA
34 CUET YBEJIMYEHHS apealia IO JaloT B HOBBIE YCIIOBHS CyILIeCTBOBaHMSA. B pesynbrare
BHYTPH TIONYJISIMHA HAYMHAIOT BO3HHUKATh HACIIEACTBEHHBIC u3MeHeHus. C TedeHneM
BPEMEHH 3a CYET ECTECTBEHHOI0 0TO0Opa I'eHHbIM COCTAB B MOITYJISLMH H3MEHACTCS, U B
pesyJibTaTe JMBEPIeHLHMH MPOMCXOAMT MUKPOIBOIIONMA. B nanpHeimeM sBomonms
HOMJIAIMA MOXET INPHUBECTH K BO3HMKHOBEHHIO HOBHIX BHIOB. Hampumep, pac-
LIMPEHKE apealla JIMCTBCHHUIBI CuOUpcKo oT Ypaia jio baiikaia SBHIOCH NPUYHHON
MOSBJICHHS HACNIECTBEHHBIX M3MEHEHHH (MyTalui) y ocobel MOomyJsiuu, U B pe-
3y/IbTaTe€ CKPEIIMBAHWH TIOSBHINCH HO-

BbI¢ KOMOMHaIMuU reHoB. B urore cgop-

i - * MMKPO3BOMOUUA
MHpOBAJICS HOBBIH B JIMCTBEHHHULIA
Jaypekas = * reorpacpuyeckoe Buoo6pazoBaHmne

* 3Konorun4yeckoe BMAOOSP“OBGHHO
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Pacunenenue apeana na wacmu. B HEKOTOPBIX CIIydasx apeas BHJa pas3JesaeTcs
Ha 9aCTH NOJ BO3JIEHCTBHEM Kakux-1ubo daxropos. Tak, apean maHjbImIa JTECHOTO
BHayajne OBbUI CIUIONIHBIM, HO 3aTEM, C HACTYIUICHHCM JICHHKA, pa3jeauics Ha
YaCTH, YTO SABUJIOCH IPUYHMHON BO3HUKHOBEHMS HOBBIX, MOJIO/IBIX BHJIOB JIaH/IBIIIA.

PacuneHenue
apeana Ha Yactu

Meorpadpunyeckoe
BugoobpasoeaHue

UHTE- ocTpoBa 6binu npuBe3eHbl 10 CTEHHBIX ALWEpWL, MUTAKLWUXCS
PECHO...  HacekoMbIMu. Yepes HECKONbLKO AECATKOB NET UX CPaBHUNKU C
KOIOHVEN NepBoHaYanbHbIX AWEpUL ¥ YCTAHOBUIU, YTO OHMU,
afanTUpOBAaBLUMCh K HOBOW Cpefle, CTanu NMTaTbCs 3eNeHbIo.
OTa avera Bbi3Bana CusbHbIe U3MEHEHUs 1 B
camux siLiepuLiax — rosioBbl Ux ctanu onblue, a
YenicTu cunbHee, YTobbl nerye Obino
pas3xeBblBaTh XKECTKUE NUCTbs. Kpome Toro,
CUNBHO PasBUNUChL MYCKYIbl, pasgensiowime
KULUEYHVK Ha Kamepbl. B pesynbTate nuwa ©
MEANEHHEE NPOABUraeTCs Mo KULLEYHUKY, YTO
naet 6aktepusm Bpems ee obpaboTarth.

31.0 * B 1971 r. Ha oguH U3 ManeHbLKMX OCTPOBOB MTanuu ¢ coceaHero

Jkonoruyeckoe Okonozuveckoe 6u000b6pazoeanue NPOUCXOAUT B TeX
BuAOOGpasoBaHue clydasix, KOrja MOMyJISIMM OCTAlOTCA B IPEEax CBOEro
apeajla, HO BHYTPH apeaja MCHAIOTCA YCIOBHA CYINECT-
BOBaHMS M I'€HHBIH COCTaB NOIMYJIALHMHA. DTOT mpolece Ha-
CTOJILKO YCHJIMBAETCs, YTO B UTOre BO3HUKAET Ouonoruye-
CKasl M30JAIMA; TaK, K IPUMEPY, IATh BHIOB CHHHUI] 00pa-
30BaJIUCh B CBSA3H C NUILEBOM crienuannsanuei. bonbmas
CHHHIIA, Tau4yKa, MOCKOBKa M JIa30peBKa IUTAKTCS Mell-
KHMH HAaCCKOMBIMH, a X0XJiaTasd CMHUIa — CCMCHAMH XBOH-
HBIX JIEPEBBEB.

ITpouecc BH100OpazoBaHus NPOJOIKACTCS U B HaIIX
nHA. Ha pasHbIX 3Tamax MHKpOIBOMIOLUMHA JHOO OAMH
cmoco® BHI000pa3oBaHUS CMEHACT JpYyrod, aub6O OHH
JeHcTBYIOT coBMecTHO. C 06pa3oBaHHEM HOBOT'O BH/1a MUK~
PO3BOJIOLIMS 3aBEPLIAETCA.
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NPMMEHEHME W NPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. Onupasick Ha 3HAHUS O HpoLeccax BH000pa30BaHus, 3aII0JJHHTE TAOIHLY:

Croco6s! B11000pa3zoBaHus 3Hauenue npoiecca IIpumepsi

2. Hcnoub3ys JaHHbIE IPUMEPBI, ONIPe/le/IUTe CII0co0 BH10000pa30BaHUs H BIMIIUTE
pe3yJIbTaThbl B CXeMYy:

1)

I .
oo Co—

Apealt TaH/[plIIIa JIECHOTrO BHayalle ObUT CIUTOIIHBIM, HO MOCIIE HACTYIUICHHS JICHHKA
BO3HMKJIM HOBBIC BH/{bI JIAH/IBIIIA.

BenencrBue pacmmpeHusi apealia pacTeHMsl IIPOCTpeNia IIONald B pasiddHbIC
YCIIOBHUS, U B UTOre 00pa3oBaiich e GOpMBbI — 3ariaHasi i BOCTOYHAs.

B pe3ynbraTe pacumpeHus apeasa JUCTBEHHHUIbI CHOMpCKoi oT Ypana o baiikana
BHYTPH TIIOIYJISIIMM BO3HUKIIM HACIE/CTBEHHbIC H3MEHEHHs, U chopMHpoBacs
HOBBIN BUJI — JIMCTBEHHUIIA JaypCKast.

IlaTe BUOOB CHHULl 0Opa30BaJKMCh B CBS3H C IUINEBOM crienuanu3anuei — 6onbmas
CHHHI[a, FTayKa, MOCKOBKA, JIa30pPEBKA M XOXJIaTas CHHUIIA.

JlemHuKH paculieHWIM apeajl CUHMIBI, pacloyioKeHHbIH Bokpyr ILlenTpansHo-
a3MaTCKOT0 HArophbs, B pe3ysbTaTe 4Yero BO3HHKIM TPU MOJBHJA JAHHOIO BUjA —
€BPOA3UATCKHUH, 0)KHOA3HATCKUN U BOCTOYHOA3HATCKUH.

B 3aBUCHMOCTH OT YCIIOBHII cpelibl 00pa30BaiCh BUIBI TPAJAECKAHIIMK, PACTYIIHE B

COJIHEYHBIX U TEHUCTBIX MECTaX.
Bu.qooGpasosaHue
L
1

Feorpacpnqecxoe

Onpe/einTe BepHbIH BADHAHT OTBETA:

1)

MHUKPO3BOIIOIHSA IPOHCXOAUT B OTHOCHTEIBHO NPOOOANCUMENbHBII/KOPOMKUTL
HMCTOPHYECKHH NEPUO]T BPEMEHH.

Ipu usmensiowguxcsa/cmabunbHbix YCIOBHAX CPEIbI BHI OCTATCA HEU3MEHHBIM I10
CPaBHEHHIO C MPETKOM.

YenoBek Mmooicem/He modicem HabIOAATh MPOLECC MHKPO3BOIFOLIMH.

ITpouecc pacxosicoenusn/cxodicdenus IPU3HAKOB BHYTPH IOMYJISILMH B pe3yibTaTe
M3MEHEHHUS YCIOBHH CYIECTBOBAHHS HA3bIBAETCS OuUgepeHyuell.
MHEKpPO3BOIIOLHSA 3aBepIIaeTcsi 00pa3oBaHHEM poda/suda.
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m BJ'IVIFIHME COUMUAITIbHbIX ®AKTOPOB HA ®OPMUPOBAHUE
YEJNOBEKA

— Kakue ocoGeHHOCTM NpuUCyLM YenoBeKy Kak Buonornyeckomy u
’ coyuanbHOMY cyuecTBy?
k]

AeaTenbHOCTb .

PaccMoTpuUTe pUCYHOK, UNIIOCTPUPYIOLWMIA IBOMIOLMUIO YeSIOBeKa, M OTBeThbTe Ha
BOMNpPOCHI,

: : : * ‘, -
| Kpurepum ‘Awpanonmen Murexawtpon | Heawpepraney | KpomawsoHey | Cospemenkibii

L uenosex
| Npsimo-
; xompesuwe |
650 cm’ 900-1100 cm’ 1400 cm’ 1600 cm’ 1600 cm'
Obnem
Mo3ra

— Kakue nocreneHHble N3MEHEHUSI NPOUCXOAWNN B CTPOEHUN YernoBeka?
— C yeM OHU 6bInu cBs3aHbI?
— K kakum pesynbtatam oHu npusenu?

B TeyeHHEe HECKOJNBKHMX TBICAYENCTHH OT IEPBBEIX JHOJEH cHOpMHPOBAINCH
COBpeMeHHbIe Joju. B hopMupoBanuu yenoBeka Hapsay ¢ Guonornyeckumu dak-
TOpaMu OOJBLIYIO POk CHITpaii conuanbhble (hakTopsl. K conmansaeiM daktopam
OTHOCSAT TPy, OOIIECTBEHHBIN 00pa3 XU3HH, pe4b U MBIIUICHHUE.

Tpya. ['nasHyio pois B HopMUpOBaHUH YelloBeKa urpaet Tpya. Tpyu 6eper cBoe
HAvaJIo C U3rOTOBJICHUS OpYAuH TpyJa. B oTiimune oT 06e3bsiH 4eI0BeK MOXKET CO3-
JlaBaTh OpyAusi TpyAa. B pesynpraTe cCOBEpIICHCTBOBAHMS OPY/ M TPYAA Y YEIOBEKA
c(hOpMHPOBAJIOCH MHOKECTBO U3MEHEHHH M BO3POCIIO €ro BIMSHHE HAa NPUPOLY.
Biusinue Tpyaa npuBeso K BO3HUKHOBEHHIO y uesioBeka Mopdhodusnonornueckux
U3MEHEHU. OTH W3MEHEHHs Ha3bIBAIOTCH anmponomopghozamu (OT Tped.
“antropos” — 4enoBex).

BoNBIIMHCTBO aHTPOIIOMOP(O30B BO3HHUKIM Onarogaps MpAMOXOXKICHHUIO.
ITepexox K MPAMOXOXKICHHUIO CHI'PAl OTPOMHYIO POJIb B Pa3BUTHH YEIIOBEKA: LIEHTP
TSHKECTH TEPEMECTHIICS Ha 3aJHHE€ KOHEYHOCTH, YTO CYIIECTBEHHO H3MEHHIIO
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HPOTIOPIMH Teia ¥ opraHoB. Tak, pacmupuiach

TpyaHasi KIE€TKa, BO3HUK S-00pa3Hbl H3rub

II03BOHOYHHMKA, YIpO4MIICSH KpecTel. Bcenen- * aHTponomop 03

CTBHUE BBICBOOOKIEHHS MEPEJHUX KOHEYHOCTEH * 0GLIeCTBeHHbIA 06pa3 XU3HW

0T (GYHKIUH TEPEABIKEHUSA PYKH NpHOOpenH el

pa3sHOOOpa3HyI0 IOJBHXKHOCTb, M aKTHBHas

TPYAOBas JEATEIBHOCTD NPUBEJIA K YCHICHUIO JIEHCTBHSA COLMANIBLHBIX (haKTOPOB.
OobmecrBennblii 00pa3 :xku3Hu. [Ipenmonaraercs, 4To B pe3yibTaTe TPY10BOM

JICATENLHOCTH YEJIOBEK Nepenien K obmecTBeHHOMY 00pa3y xusHu. JKus3Hb B 00-

muHe obecriedrBana COBMECTHYIO 3aLMUTy OT BParoB M CO3/aBajia YCIOBHS JUIs

obJieryeHus OXOThI Ha XHUBOTHBIX. JIFOM, UCHIOJIB3Ys OTOHb, OOBITHIN MPU JIECHBIX

oXkapax, BO3HHUKAIOMIMX TIOCIIE M3BEP)KEHHUS BYJIKAHOB, HA9aldW MUTATHCS IIPUTO-

TOBIICHHOHM Ha HEM IUINEH. YToTpeOlieHue MUK, IPUTOTOBJICHHON Ha OTHE, MpH-

BEJIO K TOMY, YTO MOIIHBIC MKEBATEIIbHBIC MBIIIIBI 00€3bSHOIOMOOHBIX IPEKOB

4eJI0BeKa, MPUKPEIUIEHHBIE K TEMEHHOMY Ipe0HI0, TOTepsIH CBoe Ononornueckoe

3HA4YCHME, U KEBATEILHEIN anmapar crai jierde. [lepexo/1 OT pacTHTENLHON THIIH K

CMEIIaHHOM IPUBEI K YKOPOUCHHIO KHIICYHUKA.

TO * B ugum B 1843 ropy y
3 HHTEe- BXO[a B JIOroBO BOJIKOB PN
PEeCHO...  6pin HaigeH pebeHok. Ero N\
TaK ¥ He CMOrnu Hay4UTb / /

€CTb W TOBOPUTL NO-4eno-
Beyeckn. OH NOCTOSAHHO
cTpemuncs ybexartb ot
niofen, YTo emy u
yaanock B 1851 roay.
Vc4esHyB B [KYHINSIX, OH
6ornblue He Bo3BpaLancs,

Bo3nukHnoBenne peun. O6mecTBeHHbINA 00pa3 )KU3HHU BbI3BIBATI HEOOXO0AUMOCTb
COBMECTHOM JACATCIIBHOCTHU YJICHOB 06HLPIHbI, obmMena 3BYKOBBIMH CHUTHaJIaMH. 4!
UTOTe BO3HHMKIIA pedb. [locTeneHHOe COBEPIICHCTBOBAHUE IPOIECCOB TPY/a CIIO-
cOOCTBOBAJIO TIOSABJICHUIO WICHOPA3/ICIbHONW PEYr W Pa3BUTHIO OPraHOB YyBCTB. B
pe3yJibTaTe 4eJI0BeK Hayall BOCIIPHHMMATh CHI'HAJIBI OKPYIKAOIIEro ero Mupa Kak ¢
IIOMOIIBI0 OPTraHOB YyBCTB ([IEPBHYHAS CUTHAIBHAS CUCTEMA), TAK H IIOCPEACTBOM
peur (BTOpHYHAs CUTHAIbHAS cHCcTeMa). BenencTBie BOSHUKHOBEHHS pPedH 1mpeob-
Pa30BaIMCh FOPTaHb ¥ POTOBOH anmapat, PeBPaTUBILKCH B OPraH PevH.

Bo3nukHOBeHHe MbInuIeHHsl. Pedb criocoOCTBOBaNa YCHICHHOMY pPa3BUTHUIO
CO3HaHUS ¥ BO3HMKHOBEHMIO MBINUICHHS. B3aMMOCBS3b TpyJda, pPe4H M CO3HAHHA
obecnieuniia pasputre obiecrsa. Ecim niepBasi cUrHanbHas CHCTEMa SIBUIACh IPU-
YUHOHM BO3HHKHOBEHHS 00BEKTHBHOIO MBIIUIEHHS, TO BTOpPAsi CHTHAJIbHAS CUCTEMa
NPUBEIa K MOSBICHUIO a0CTPaKTHOTO MBIIUIEHHs. Briarogaps abcTpakTHOMY MBIIII-
JICHHIO YEJIOBEK CIIOCOOEH paccy KaaTh O BElax, HE CYIMECTBYIOIUX B PCabHOCTH.
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NPUMEHEHME W NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. Pa3genurte GpakTopbl IBOIIONHM YeJIOBEKA HA OHOJIOrHYECKHE H COLMAJILHBIE:

1) O6mecTBeHHEIH 00pa3 KH3HA
2) Myranus

3) Peusn

4) Bopsba 3a cymecTBoBaHHE DaKkTOPHI IBOJTIONHH YeJI0BEKa
5) MWzonsauun

6) Tpyn
7) HacnencTBeHHas H3MEHIHBOCTh | ] L

8) Cosnanne
9) Mbuunenue
10) EcrecrBeHnsIi oT60p

2. Pa30eiiTe npeI0oKeHHbIE ONPEAC/ICHUs] H NOHATHS MONAPHO MO NPHHIHITY

Crevinn B crepcrone

H 00BsSICHHTE CBOM BBIOOp:

NPpAMOXO0KIACHUE YKOPOYCHHE KHIICYHHKA S-oGpasumi’t U3rub MO3BOHOYHHKA

| 0bm1eCTBEHHBIH 00pa3 KU3HH I peus obrerdenne KeBaTeIbHOrO anmnapara

| TPY/OBas AEATEILHOCTh | | [IEPEXO0J] OT PACTHTEILHOM IUIIM K CMEIIAHHON ‘

pa3BHTHE OPraHOB YyBCTB CJIOXKHBIE TIPOLIECCHI JeATebHOCTH

| ynorpebIeHue MHIIH, IPUTOTOBICHHOI Ha OTHE | | Pa3BUTHE CO3HAHUS |

2. BuiGepHuTe BepHBIH BAPHAHT OTBETA:
e Mopdodusnonornueckne U3MEHEHHS, BO3HUKIIUE T10]] BIHSIHUEM TPYa,
HAa3BIBAIOTCS AHMPONOMOpgo3amu/mymayuamu,
o [IpyynHaMy BOZHUKHOBEHHUS WICHOPA3/IEIbHOM PeUH SABISIOTCS HACIeOCMEEHHAs
UBMEHYUBOCMY U ecmecmeeHHblll ombop/ 0bujecmeertbl Xapakxmep mpyoa u
BbICOKULL YPOBEHb PA3GUMUSA MO32a;

o ConnanbHble 0COOEHHOCTH YeNIOBEKa CnOCOOHbI/He cnocobHbl IEpeIaBaThCs OT Mpei-

KOB K ITOTOMCTBY,

e VYnorpeOiieHue NI, MPUTOTOBICHHOM Ha OTHE, IPHBEIIO K YKPENAeHUI0/0cnabaeHuro
P! YKp

TEMEHHOro rpebHs;

i Bnaro,napﬂ a6crpal<'rnomy MBIILICHHIO YEJIOBEK CIIOCOOeH pacCyxaaTb O
pea.nbubax/nepeanbubtx BEIIaX;

e [lepeas/emopas cUrHajipHasi CUCTEMA SBUJIACH IPUYHHON BO3HUKHOBEHHS
00BEKTUBHOTO MBIIICHHS.
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Hcnone3ys UnTeprer-pecypcsl, cobepute HHGOPMALHMIO M ITOArOTOBLTE JIOKIIAN
Ha Temy “TlonoxuTenbHOE U OTPHIATEILHOE BIMAHUE YEIOBEKA Ha IOITYJISLIUH
JKMBBIX OPIaHU3MOB”.

2. Hcnone3ys COOTBETCTBYIONIME HCTOYHUKH HHpOpMauu u MHTEepHET-pecypcesl,
MOJIrOTOBHTE ANIEKTPOHHYIO IPEe3eHTanuIo Ha TeMy “‘Vicropuueckoe pa3Butue
DBOJIIOLIMOHHEIX HJIeH B aHTHYHOM Mupe U B CpelHeBeKOBbe™ 110 IUIaHy:

e VM ydeHoroO.

e Ilepuosl )KU3HH.
e Crpana.

e Hayuynsie uzaeu.

3. Hcnons3ys Murepuer-pecypesl, Hanumure pedepar Ha Temy “CoBpeMEHHbIE
Hay4yHbIEe TEOPUH O IIPOMCXOMKICHUH SKU3HU Ha 3emile ¥ MHOIroo6pa3uu KUBbIX
opranu3moB”’. Opranusyiite jebaTsl 1O 3TOU TEMeE.

L] O6o6uwanwue sapanus

1.

OTMeTbTe IPaBHIbHBIH BADHAHT OTBETA:

1) Kpurepwuii, B OCHOBE KOTOPOT'O JIE)KUT CXOACTBO MPOIIECCOB KU3HEAECATETEHOCTH Y
ocobeii BUzIa, HA3BIBAIOT YU3UONO2UYECKUM/MOPPHONO2UYECKUM.

2) CoBOKYIHOCTH BHEIIHHX IPU3HAKOB 0C00EH OTHOCAT K 2eozpaghuueckomy /mop-
¢onozuveckomy KpUTEPHIO BHAA.

3) Buasl-aBOMHHKH CXOAHBI IO CTPOCHHMIO, IO3TOMY HX MOKHO OIPEIEIIHTE TOIBKO 10
2eHemu4ecKkomy/ghuzuonozuieckomy KpUuTEpHIo.

4) O6mnacTs pacTipOCTPaHEHHS CEBEPHOTO OJIEHS OTHOCAT K 9K0102UYECKOMY/2eozpagdu-
YyeckomMy KPUTEPHIO BHJA.

5) CrocoGHOCTB PaCTeHHUIT CKPEIMBATECS M AaBaTh INIOJJOBHTOE IIOTOMCTBO — 3TO
OCHOBHOM NPU3HAK pooda/suda.

2. “CIIOJ'II:I!)”I KJIIOYEBBIC CJIOBA, 3aBCPIIHTE MPEAIOKCHH S

3.

a) OtjenbHBIE TPYNIBEI 0COOEH OJHOrO BHA, OTHOCHUTEILHO H30JIMPOBAHHBIC APYT OT
ZpyTa, Ha3bIBAIOT ...
B) ¥V KaX10# MOMyJIALMHA HMeeTCs crienupuIeckuii Habop reHOTHIIOB — ...
c) IlpuanHOi HeCMeIIMBaHUS TTOMYIISLMH SBISCTCS HATMYUE MKy HUMH Pa3/IMYHBIX ...
d) Ilomynsus 3aHUMAaET ONPEAEICHHYIO YacTh ... BUA.
e) ... 00pa3yIoT reHeTHYEeCcKOe pa3sHO0Opa3ie BHYTPH IOMYJIAIMH.
KirioueBsbie ClIOBa: 2eHOPOHO, UONAYUA, RORYNAUUA, MYMALUA, APEAT

Bri0epHTe BepHbIe BBIPAKEHUS:

1) OcHoBHo¥ equnuieit B kiaccudukanuu K.Jlunues cuurancs Buj Kak
3JIEMEHTapHask eJHHUIA KUBOU IIPUPOIBL.

2) K.JIunneil cuuTan, 94TO BUABI B IPUPOJE CO31aHbI O0KECTBEHHOM CHIION U
SIBIISIIOTCS. HEM3MEHHBIMH. .

3) Ilo Y./[JapBuny, ocobu, npucrnocoduBmrecs K Cpee, BBKUBAIOT, OCTABIISASA IOCIIE
ce0st HOTOMCTBO, TO €CTh IPOUCXOAUT €CTECTBEHHBIH 0TOOP.

4) K.Iunne B cBoeit paboTe BBIIBHHYJI THIIOTe3y 00 H3MEHYHBOCTH BH/IOB.
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5) Ilo muenwuro JX.b.Jlamapka, OCHOBHOM JBIOKYIIEH CUIION IpaJalluyl sSBIISETCS
3apaHee 3aJI0)KCHHOE BHYTPEHHEE CTPEMIICHHE OPIraHM3MOB K COBEPILCHCTBY.

6) HacnencTBeHHas M3MEHYHMBOCTh 00ECHEYMBAET MPHUCIOCOOICHHOCTH XKHMBBIX Cy-
LIECTB K PA3JIM4YHBIM YCIOBUAM OOUTAHUS.

4. TlepeuepTHTe CXeMy B TeTPajb U 3aBepPIIUTE ee:

> 1.

[~

Bopn6a 3a 1. BolTeCHEHHE YEPHOI KPbIChI CEPOI KPBICOH B
CYHIECTBO= ? TIOCEJICHUAX Je/I0OBEKa.
BaHHe — 2. e

N
-~
N -

5. Onpejennre NpaBUILHbIE BADHAHTHI OTBETOB.
e ITo0 so30eiicmeuem KaKozo hpaxmopa 3601104ul Y OP2AHUIMOE COXPAHAIOMCA
nonesuvie npusnaxu?
A) Myranui
B) BuyTpuBuioBoii 60ps0s!
C) MexBu10B0it 60psOBI
D) EcrectBennoro orbopa

e Ilpucnocobnenue éuda Kk cpede obumanus ecmo pesyiomam:
A) 3a60THI 0 TOTOMCTBE
B) Vnpaxsenus opraHos
C) Ot6opa ciy4aiftHBIX HAaClIEACTBEHHBIX H3MEHEHHUI
D) BbICOKO# YHCTIEHHOCTH 0CO0€H oMy Isamui

e Jleiicmeue ecmecmeennozo ombéopa npueooum K:
A) MyTanuoHHOM W3MEHYMBOCTH
B) CoxpaneHuIo 1oe3HbIX U1 YEI0BEKa IPU3HAKOB
C) CiryyaliHOMy CKpEIHBaHUIO
D) BO3HUKHOBEHUIO HOBBLIX BHJIOB

6. YcTraHOBHTE COOTBETCTBHE:

a) Pacmmpenue apeaina

A. Teorpadnueckoe b) CrabuibHoCcTh apeaia
BHI000pa3oBanue c¢) Pasnenenue apeasna pasaM4HbIMHU IperpajgamMu
d) Muoroo6pa3ue u3MEHIUBOCTH 0cOOEH BHYTPH
B. Oxosornyeckoe apeasa
BU1000pa3oBanue e) Muoroo6pasue MmecTooOuTaHMi B Mpezenax

cTabHIBHOrO apeaia
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OEATEJIbHOCTb

m BbICLUAﬂ HEPBHAA OEATENbHOCTbL. BE3YCIIOBHbIE
PE®JIEKCbI

Yenosek poxgaeTca Ha CBeT C MHOXEeCTBOM BPOXOAEHHbIX - Kak BbI Aymaere, B
pecnekcos. K npumepy, Mbl LLYpUMCSsl OT cBeTa, NnoBopayun- o yeM 3HaYeHue
BaeM ronoBy Ha 3ByK, OTAEpruBaeM pyky, AoTparmBasicb 4O NoAo6HbIX
ropsiyero npegmMeTta, Mopraem npu nonagaHuu B rnas UHo- pednekcoB?
POAHON YacTUYKU U npoyee. OTU pedpriekchbl NPUCYTCTBYIOT

Kak y MnageHua, Tak U y B3pocnoro Yenoseka.

Caenronmuoers || TR

[avite onpegeneHusi NOHATUSIM, yKasaH- 2
HbIM B Kpocceopae. B BbigeneHHoM nps-

MOYTOfibHUKE — UMSA (DPaHLly3CKOro yye- 3
HOro, KOTOpbI B 17 BEke BBEN NOHATUE O 4‘}( ]o
pednekce.

m
I
o=
o

O|ls:
O
= o

U)I.a

5 n[elk[c]

m
e

“H|o|(>»|R|MD

— Y0 Takoe pednekc? Kak oH ocyliecT- 6{ P IE lu ] E I n
BnseTca?

Boiciiasi HepBHas 1eATeJIbHOCTb. B OCHOBE MOBEJCHHS YEJIOBEKA U BHICIIUX
JKHBOTHBIX JIS)KUT BBICIIAs HEPBHAS AEATEILHOCTE. 110/ BRICIIEH HEPBHOM AEATENb-
HOCTBIO TIOJpPa3yMEBacTCA NEATCIBLHOCTE HEPBHOM CHCTEMEBI, OOecCreyMBalomas
B3aUMO/ICHCTBHC HEPBHOM CHCTEMbl OPraHH3Ma C BHEIIHEH cpejof. Dr1a JiesTelb=
HOCTb SIBIII€TCSI COBOKYIHOCTBIO HEPBHBIX IIPOIIECCOB, IPOUCXOAAIIUX IPH YIACTHH
BBICIIIUX OT/IEJIOB HEPBHOM CHCTEMBI — KOPBI MO3Ta M TIOJIKOPKOBEIX sijiep. B BeICIIEH
HEPBHOM JIeATEIbHOCTH BaXKHYIO POJIb UIPAIOT PeIICKChI.

Peduiexropnas teopus nosegenus. 1.Ceuenos B cBoeM 1pyze “Peduexchb
TOJIOBHOT'O MO3ra’” OOBSACHSII ITOBE/ICHUE H IICUXUYECKYIO JEATEIBHOCTh Y€JI0BEKA
peduexropHoii paboroii HepBHOH cucrembl. CornacHo U.CeueHoBy, pediiekcel
TOJIOBHOTO MO3ra MIMEIOT TPH 3BeHa: BO30YXK/I€HHE B OpraHax YyBCTB MO/ BIUSHHUEM
BHEIIHUX BO3JCHCTBHH, BOSHUKHOBEHHE HYBCTB, NIPE/ICTABICHUN M OLIYHICHUH B
[EHTPAILHOM HEPBHOM CHCTEME B pe3ysIbTaTe BO3OYXKJICHHSA M TOPMOXEHHS M
MOBEJICHYECKHE PEeaKIHH YeIOBEKa B OTBET Ha HHUX.

Pa6oter U.CeuenoBa 6butn npopoipkensl M.I1aBnoBeM, cO31aBIIMM yYEHHE O
6e3yCIIOBHEIX M YCIOBHBIX peduiexcax.
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BesycioBubie peduiexcsl. Ilepenatores mo Ha-
CI€ACTBY H COXPAaHAKTCA Ha IPOTAKECHHH BCEH

KHM3HH 4elioBeka. LIeHTphI 3THX pediekcoB Haxo-
JUITCA B CIIMHHOM MO3re, CTBOJIE MO3ra M sapax,
COCTOSIIIIMX M3 CEPOTO BEMIECTBA, PACIIOIOKEHHEIX B
6enoM BemecTBe rosioBHOro Mosra. K 6e3ycinoBHEIM pediiekcaM OTHOCATCH nuuye-
gvle, 000pOHUMENbHbIE, NON0BbLE U OPUEHMUPOBOUHbIE PEDIICKCHI.

K numeBsiM pediiekcaM OTHOCATCS BBIIACICHHUE CIIOHBI, JKETYIOYHOTO U KH-
LICYHOTO COKOB, )KEBAHUE, TTIOTAHUE, COCATEIBLHBIN PEIIEKC y HOBOPOKACHHBIX U
npyrue. K o6opoHUTENBHBIM pediekcaM OTHOCAT TaKHe PeakiHH, KaK YHXaHHUE,
Kauiesnb, pBota, Mopranue u 1.11. Ocoboe 3HaueHHE UMEIOT 0O00POHUTENbHBIE ped-
JICKCBI Ha CBETOBEIC U SBYKOBLIC pasupmanenn.

B ocHOBe nponeccoB pa3sMHOXKEHHA JICKAT IOJIOBBIC pe(IeKCEL. 3a CYET OpHEH-
TUPOBOYHBIX PEe(IICKCOB YEJIOBEK I0BOPAYMBAET I'OJIOBY B CTOPOHY pa3ApaXKUTeleH,
IIypHTCS, BHUMATEIILHO pacCMaTpHBaeT npeamert. besycnoBnsie pedaexcsr obecme-
YHBAIOT IIOCTOSHCTBO BHYTPEHHEH CPEIBI Opranu3Ma.

Boiee crnoxxHble (GOPMBI IOBEACHYCCKUX Pe(ICKCOB HA3BIBAKOT UHCMUHKMAMU.
B HenpepsIBHO MEHSIOMIUXCS YCIOBHAX CPEIbl HAPSAY ¢ 6€3yCIOBHBIMH Y KQXIOTO
opraHusma ecTh pe(IeKChl, OCHOBaHHBIC Ha TMYHOM OIBITE. JTH pe(IeKCHl Ha3bI-
BaIOTCS YCIOBHbIMU.

NPUMEHEHME W NPOBEPKA NO/TYYEHHbIX 3HAHWUA .

1. 3amosrauTe TabaHuny “OcobeHHOCTH 0€3yCI0BHBIX pediexcoB”:

* yCnoBHbIA pednekc
* 6e3ycnoBHbIN pedriekc

besycnoBHblit pediiexc Paznpaxxurens OtBeTHas peakius

ITumesoi

OBGOpOHUTETHHBIN

OpHEeHTHPOBOYHBIH

2. BoiOepuTe BepHbIi BADHAHT 0TBETA:

* Yyenue 00 ycnoBHbIX u 6e3yciioBHbIX peduekcax 6bu10 cosnano A.I1asnoevim/U. Ceue-
HOBBIM.

» OTBeTHas peaKuys KOLIKY Ha 2DOMKUU 38YK/N003bl6aHUE XO3AUHOM SIBISICTCS IIPUMEPOM
6e3ycioBHoro peduexca.

* Ilentpel Oe3ycioBHbIX pedIIeKCOB, B OTIMYHUE OT YCJIOBHBIX, JICXKAT 8 Kope 6oabiux
NOMYWAPU/NPoo0on208amom Mo32e 4eJI0BEKa.

*» BesycnoBHbie peduiekchl YyeioBeKka obpazyomces 6 nepuoo uHOUeUAyalbHo20 paseumus/
3aKNa0bIBAIOMCSL C POHCOEHUSL.

» ObopoHuTeNBHbIH pediieke — YUXaHUe nepedaemcs/He nepedaemcs IOTOMCTBY.

» Peakuus denoBeka Ha 3eleHbIH CBET cBerodopa SIBISETCS Oe3YCI08HbIM/YCI08HBIM
pediiekcoM.

* BeiiesieHue ey f04HOro COKa B OTBET Ha Pa3ipaKCHUE MHUIIEH BKYCOBBIX PELEITOPOB
BO DTy SBJISICTCA yCn06HbIM/be3ycnosnbim pediiekcoMm.
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= OT1yero, no-Bawemy,
3TO NpoucxoauT?

m yCJ'IOBHbIE PE®JIEKCbl. TOPMOXEHUE PE®JIEKCOB

B TeuyeHune yuebHoro roga Bbl yTpOM BCTaete no Gyaunb-
HUKY B OFHO Y TO )Xe BpeMsi — Ans Toro, YTobbl MATU B LLIKO- q,
ny. Ho neTom, Koraa Bam He HyXHO paHo BCTaBaTb, Bbl BCe
paBHO KakoW-To nepuog GyaeTe MpockiNaTbCs B 3TO Xe
BpeMmsi, HO yxxe 6e3 3BoHka ByaunbHuKa.

NesaTenbHOCTD . | NpakTuueckas pa6ora

OnpepneneHue yCroBHbIX U 6e3yCnoBHbIX pedneKcoB.
MNepexnecute Tabnuuy B TeTpaab. PaamecTuTe npeanoXeHHbIe yTBepPXAeHUsA B COOT-
BETCTBYIOLMX CTPOKaX Tabnuubl,

BesycnosHble pednekchl YcnosHble pednekchl

1. BpoxaeHHble.

2. MoryT U3MeHSATLCA U Ucye3aTb Ha NPOTSHKEHUM XN3HWU YenoBeka.,

3. AganTupyeT opraH1am K CTabunbHbIM YCroBUSM cpeabl.

4. PecbnekropHas Ayra npoxoauT Yepes CrIMHHOW MO3r Unu CTBOS Mo3ra.
5. He n3meHsI0TCs 1 He Ucye3atoT Ha NPOTSHKEHUU BCEW XU3HW YernoBeka.
6. OAMHAKOBbI 15 BCEX KMBbIX CYLLECTB, OTHOCALLMXCS K OHOMY BuaY. |
7. UHgmBuayanbHbl NS K&OKO0ro opraHuaMa.

8. OBbpasytoTcsi Ha NPOTSHKEHUN BCEW XU3HW.

9. AjanTupyeT opraHvam K M3MEHSIIOLLIMMCS YCIOBUAM Cpefbl.

- Kak, no-salue-
My, obpasytotcs
yCNoBHblE ped-

v ?
10. OTAEpryBaHme pyku OT ropsivero YanHuka. _H%:C;ln o
11. Peakuusa yenoseka Ha cobcTBeHHOE UMS. y
HasblBalTCA

12. CocaHue rpyav HOBOPOXAEHHbIM.
13. Peakums wectumecsyHoro pebeHka Ha ByTbINoYKy ¢ MOMOKOM.

“ycnoBHbIMK™?

~

Ycaosnble peduexcsl. OHH HE IEpEArOTCs 0 HAcaeACTBY. [ o6pa3oBaHus
3TUX pedekcoB TpeOyIOTCS OnpeielIeHHbIe YCIOBHS, TO €CTh 0e3pa3iM4uHbIi pas-
JIPXXHUTENb JOIDKEH MOAKPEIUIATECS 6e3yCIOBHBIM pasapaxuTenem. [{eHTps ycnoB-
HBIX pe()IIeKCOB HAXOAATCSA B KOpE TOJIOBHOro Mosra. Jnd m3ydeHus 3Tux ped-
JICKCOB IIPOBOIMIIMCH IKCIICPUMEHTHI Ha cobakax. [Ipu kopmiieHnu cobaku (rmma —
0e3yCIIOBHBIH pa3apakuTenb) y Hee pedieKTOPHO BeIAeIseTcs citoHa. J{ms cozaa-
HUSI YCIIOBHOTO pediieKkca JaMIIOYKa BKIIIOYATACh 3a IIOJIMHHYTHI JO KOPMIICHHUSL.
Ecnu nepen Helt Bxiogaetcs jaMnodka (0e3pa3IugHbIN pa3/ipaskUuTelNb), CIIOHO-
otaeneHus He Habmonaercs. Ilociie Toro, kak mpouece MoBTOpseTCs HECKOIBKO pas,
JIaMIla IIPEBPALIAETCS B YCIOBHBIN pa3[pakuTellb, H y COOaKH B OTBET HAa BKIIIO-
YEHHE JIAMITOYKH BBIEIIAETCS CIIOHA. [IpHYMHOM CIIFOHOOTIEICHUS B CBSI3H C BKIIIO-
YCHHUEM JIAMIIOYKH SBIISICTCS 0Opa3oBaHMC TaK HA3bIBaEMOM ‘“‘gépemennou cesasu’”
MEXIY 3PUTENBHBIM U MHILEBBHIM LIEHTPAMH B KOPE FOJIOBHOT'O MO3T4a.

Vcnosubie pediekcsl GopMHUPYIOTCS IPH 00YYSHHH B aJanTHPYIOT YelI0BeKa K
U3MEHSIOIUMCS YCIIOBUAM cpejibl. Ha MpoTsyKeHNH JKU3HH Y YeloBeKka obpasyeTcs
MHOJXXECTBO CJIOKHBIX YCIOBHBIX peduiekcoB. B pesyibraTe 3TOro 4esnoBeK OcBa-
HBAeT HOBBIC /BUTATEIILHBIC HABBIKU U IIPHOOpe-

TaeT HOBBIE ()OPMEI MOBEJCHHS. Takue JBUTa-
TeJbHbIE pedIeKchl Ha3bIBAIOT NPUBLIYKAMU, * 6e3ycrnoBHOe TOPMOXeH1e
WIH A8MOMAMUYECKUM NOBEOCHUEM. * YCIOBHO6 TOPMOX©OHNE
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Taxum o6pa3oM, Hallle IOBEIEHHE PETYIHPYETCsl BHYTPEHHHMH IOTPEOHOCTAMY,
KOHKPETHBIMH BHEITHUMH YCIOBHAMH, 6€3yCIIOBHBIMU H YCIIOBHEIMH pehIeKcaMu.

* Be3ycnoBHbIN pedhnekc
CNIOHOOTAENEeHUA

1. Peuentopb! s3blka.

2. LleHTp cnioHoOTAENEHUS.

3. CnioHHas xenesa.

4, TNneBomn LEHTP Kopbl
BonbLunx nonyLwapui Mosra.

* BesycnoBHbLIN
OPUEHTUPOBOUHbLIN
pedpnekc

5. 3puUTenbHbIN LEHTP B KOpe

BonbLUMX NOMNYLLAPUNA,
BOCNPUHUMAIOLLWIA CBET.

* DopMMpOBaHKe YCIIOBHOIO

pecpnekca CNnwHooOTAeneHnsa

Ha BKNMKHYeHWe namnovkm

1. PeuenTtopsb! A3blka.

2. LleHTp cnioHooTAENEeHus.

3. CnioHHas xenesa.

4. MNMuLeBom LIEHTP Kopbl
6onbluMx NonyLwapuv Moara.

5. 3puUTENbHbIN LEHTP B KOpe
GonbLIMX NonyLapum,
BOCNPUHUMAIOLLWNIA CBET.

* BO3HMKHOBEHME YCNOBHOIO
pedhnexca

2. LleHTp cnioHooTAENeHus

3. CnioHHas xenesa.

4, MuweBor LeHTp Kopbl 605b-
LWKX nonyLapvm moara.

5. 3puTenbHbI LEHTP B KOpe
6onbluMX NonyLapum,
BOCMPUHUMAIOLLUIA CBET.

6. O6pasoBaHve BpeMEeHHOIA
CBS131 MeXAy 3pUTENbHbLIM U
NULLEBLIM LIEHTPamu.

Jlamnouyka
BbIKNOYEHa

Jlamnouka
BKMNioYeHa

Jlamnouyka
BKNioYeHa

Jlamnouka
BKIIOYEHa

Topmoxkenue pedrexcos. V1 Ge3ycioBHbIe, U YCIOBHBIC pedIeKChl MOTYT TOp-
MO3UTBCS TIPU BO3JEHCTBUM HE3HAKOMBIX pasapaxuteneii. [Tox BausHHEM HOBOrO
CHIBHOTO pa3[paKUTEIs BO3HMKACT OPUEHTHPOBOYHBIN peduiekc. B 310 Bpems
ompezieNseTcs Mob3a WM BpeJ 3TOro pasapaxurens. J[o koHIma Bcero mepuoja
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JCHCTBUA pa3ApakuTeNs ACATeIbHOCTh Ipekpamaerca. K nmpumepy, npu BKIIO-
YEHHUH JIAMITOYKH y cOOaKU MPOMCXOAUT CioHOOTAeneHHe. Ho eciu B 9TOT MOMEHT
OHA YCIBIIIUT 'POMKHH 3BOHOK, TO CIIIOHOOT/CJICHHE Y HEE NPEKpaTUTCA H3-3a
BO3HUKHOBEHUS OPHEHTHPOBOYHOro peduexca. Takoe TOpMOKEHHE Ha3bIBAETCA
BHEWHUM, VITH 6e3yC08HBIM MOPMOJICEHUEM.

Ilpr oTCYTCTBHM NMOAKPEIUICHHS YCIOBHOTO pa3ApaXkuTels O0e3ycloBHEIM 06pa-
30BaBLIMKCS YCIOBHBIH pedyiekc nocTeneHHo ocnadeBaer U yracaer. 3T0 Ha3bIBAIOT
6HYMPEeHHUM, WIH YCI06HbIM mopmodiceHuem. K Ipumepy, ecity, BKIoYas JIaMIty, He
JIaBaTh HECKOJIBKO pa3 MHUIIY cobake, TO y Hee EPecTaHeT HabII0JaThCs CIIOHOOT/IE-
JIEHHE TIPU BKJIFOYEHHH JIaMIibl. Jlamria CHOBa npeBpaTHUTCs B 6e3pa3iimyHbIi pasjipa-
KuTenb. [IpHYUHON 3TOro ABIsiETCS “0OpBIB™ 8pemennou cesa3u MEXIY MUIEBBIM U
3pUTETHHBIM IeHTpaMH Kopsl. Ho B TakoM ciTydae ycIOBHBIH pediekc He ucue3aeT
NoMHOCTEIO. ECii KCIepuMEeHT BO306GHOBHTS, pediiekc BHOBb BOCCTaHOBUTCH.

Taxum 06pa3omM, 3a cueT 00pa3oBaHMs YCIOBHBIX PE(IIEKCOB U UX TOPMOXKEHHUSA
OpraHusM npncnocaﬁnnsae’rcx K IMOCTOSIHHO U3MEHSIOITUMCA yCIIOBHAM CPEOBI.

MPUMEHEHME W NPOBEPKA MOJIYYEHHbIX 3HAHWUIA .

1. YcraHoBUTE COOTBETCTBHE.

I Ob6pazen: D-1-b |

A. Bxmouenue namnod- | 1. BesycnoBHbIi a) D10 sABIIAETCS coYeTaHHeM Oe3pa3IMYHOro
KH /10 OTIBITOB €3 pasapaKuTenhb pasapakaTens ¢ 6e3yCIOBHBIM.
KOPMIICHHS. 2. Be3pasnuyHbIi b) Be3s oTux pazapakuTenel yCIOBHBIN CITIOHO-

B. ITumia B nosocty pra. pasapaxureinb OTJENUTENbHBI pediiekc He oOpasyercs.

C. Bonouyenue nammnod- | 3. BesycioBHbli c¢) Pasapaxcureins, Bo30yKaroMIunii 3pUTeIb=
KH HE3aJI0JIr0 /10 pediekc HYIO 30HY KOPBIL.

KOPMJICHHS. 4. YcioBHbIi d) PasjpasxuTeis, BO30yXKIarONMIMI BKYCOBYIO

D. Beuienenue cioHbl pedexc 30HY KOpBI.

Ha IUIIY BO PTY. ¢) ITpu oToM ycnoBuu obpasyercs BpeMeHHas

E. Beiienenue ciaoHb! CBA3b MEX/IY 3pPHUTEILHON U BKYCOBOM 30-
Ha CBET JIAMITOYKH. HaMH KODBI.

2. OTBeThTE Ha Bonpockl. O00CHYlTE CBOH OTBETHI:

A. JlBa mpusArens umum mo jgopore u obcykgand DpocMOTpeHHbIH ¢uisM. Bapyr
HEOXKHUIAHHO IJIS HUX COBceM ONIM3KO 3a CIIMHOM mporyjen curHain Mamusel. He
pa3ayMbIBasi ¥ He OIVISA/BIBAsCH Ha3aJl, MaJbYHKHA OTOEXaIH B CTOPOHY OT JOPOTH.
Kaxoii peduiexc cpaboTan — ycrIoBHbINH WK 6e3yCI0BHbIN?

B. Houyb. B xomHaTe TeMHO. BBl MpOCHYJINCH M PEIIMIM y3HAaTh, KOTOPBIH 4ac. Bl
6e30mub0YHO ONpeIeTMIA MECTOHAX0XK/ICHHE BBIKIIIOYATENIS U 3aXKIIIH cBeT. Bame
JIBIDKCHUE B CTOPOHY BBIKJIIOYATEIIS — 3TO YCIOBHBIHA Mk 6e3ycioBHbIN pediekc?

C. OueHb 49acTO MalleHbKUE [€TH, YBU/EB YeIOBeka B OeoM XajaTe, HAaUMHAIOT IUIa-
kathb. [louemy 310 mpoucxoaut?

D. Jlioau, Hexoraa neduBiiue 3yOsl U nepeHecure 601b, BOWIA B CTOMATOIOTHYECKUI
KabuHeT, 4acTo ONIeIHEIOT, y HUX MOABIISIETCS APOXKAHUE PYK, OOMIBHO BBIIEIACTCS
not. Kak 310 06bscHUTL?

E. Hsorga cnopTrcMeH, CTOSIIMIM Ha CTapTe, “HE BBIACPKUBACT U CPLIBACTCA C MECTa
10 TOro, Kak Obu1 JaH curaan A crapra. Kakoit Buj yCIIOBHOTO TOPMOXKEHHS 0C1ab-
JIEH Y TaKOro crioprcMena?
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m PACCYJJO‘-IHAFI AEATENIbHOCTbL. PEYb. MbILUNEHUE

Bce Mbl XUBEM B KONNEKTUBE. ATO Bbi3biBAET - Y10 Takoe peub?
HEeobX0AMMOCTb NOCTOSIHHOIO OBLUEHUS, U Mbl — Kakue cyHkuum oHa
[enaemM 3T0 C NMOMOLLbIO peyu. Q BbINONHAET?

=

Xop pabotbi:

1. B TeyeHue ogHoW MUHYTBI 3anucbiBaiTe niobblie cnoea, NpuxoasLimMe Bam B ronosy,
He nepe4vncnsasa npeaMeTbl, HAXOAAWMECs B NOMe Ballero 3peHus.
2. lMopcyuTaiiTe KONMMYECTBO 3anMCcaHHbIX CNOB.
— [insa 300pOBOro akKTMBHOIO YenoBeKa, XOPOLLIO 3HaKOLLEero aHHbI A3blK, CPeaHSA
AnvHa uenodku coctaensiet 19-21 cnoeo.
— CHwkeHHble nokasartenu (okono 10 crnoe B MUHYTY) roBopsiT 06 ycranocTu,
NIOXOM 3HaHWUU A3bIKa, 3aMeNeHHOM TEMNE MbILLIEHUS.
= [MoBbiweHHble nokasatenu (35-40 cnos B MUHYTY) CBUAETENbLCTBYIOT
0 Ype3MepHO NOABUXHOCTU, BLICTPOTE peyu, YCKOPEHHOM TEMME MbILUNEHMUS.

— C yem, no-Balliemy, CBA3aHbl Baluu pe3ynbTaTbl?

Paccynounas geareabHocTh. McceioBanue BhICHICH HEPBHOH JEATEIBHOCTH
I0Ka3aJi0, YTO BO3HHKHOBEHHE U TOPMOKEHHE YCIIOBHBIX pehieKcoB y YeloBeKka u
JKHUBOTHBIX IIPOHUCXOAUT MO OOIMM 3aKOHOMEpHOCTAM. Ho HeKoTOphle CHTyaluu
HEBO3MOXXHO OOBSACHHUTH HCKIIOYHTENBHO YCIOBHBIMH peduekcamu. Hampumep,
YCJIOBHBIM peiIeKCOM HEBO3MOYKHO Ha3BaTh TOT CITy4YaM, KOT/ia rojiofiHas ooe3psHa
NBITaeTCA JOCTAaTh BHCAUIMM Ha roroske OaHaH, BCTaBiss Mojbie OamOykoBbie

HaJIKH JPYT B ApyTa.

PaccypouHan peatenbHoOCTb
ObesbsiHa nbiTaeTcsa aocraTtk 6aHaH ¢
noTosKa, CoeanHUB ABe nanku Apyr ¢
OpYroMm.

Crioco6HOCTh JKUBOTHBIX YJIABJIMBATH 3aKOHOMEPHOCTH, CBA3BIBAIOIIUE IIPEME-
THI ¥ SIBJICHHS, U NPHUMEHATh X B HOBBIX YCJIOBHSIX HA3BIBAIOT paccyOOyHOU Oesi-
menbHOCmbio. Y POBEHb PacCyI0YHON JICITEILHOCTH OPraHU3Ma 3aBHCHUT OT YPOBHS
Pa3BUTHs €ro HEPBHOW CHCTEeMBI. PaccyiouyHas JesTelbHOCTh — BbiclIas (opma
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HPUCIIOCOOICHHOCTH K OKPY’KaloIeH cpezie. 3a cueT paccyfOYHOM AeATeIbHOCTH
OpraHu3M HE TOJBKO MPHCIOCAOIUBAETCS K MEHSIONUMCS YCIOBHAM CPEMbI, HO U
croco6eH Mpe/IBUCTH NMPEICTOAIME U3MEHECHHS U YIHUTHIBAaTh UX B CBOCM TTOBEIC-
HHH.

Peun. J)KuBoTHBIE BOCIPHHMMAIOT NMPEAMETHl U ABICHHSA OKpYXKAIOMEH Cpejibl
IPH IOMOIIM 3PUTEIIBHOTO, CIIyXOBOI'0, BKYCOBBIX M OOOHATEILHBIX aHATM3aTOPOB,
TO €CTh IOCPEJICTBOM NEPBOH CUTHAIILHON CHCTEMBI.

Ho B oTiMume oT KMBOTHBIX JIFOAU ISl 3TOH L€ MCIOIB3YIOT U BTOPYIO CHI-
HAJbHYIO CHCTEMY — pedb. Kaxka0€e clI0BO ABIISETCS 3BYKOBBIM CHTHAJIOM /IS OIIpe-
JICTICHHUS TIPEIMETOB M SBJICHUH OKpYsKaromen cpesl. Bee, 4To yenosexk BocpuHu-
MaeT ¢ [IOMOIIbIO OPTraHOB YYBCTB, OH MOXKET BBIPA3UTh CIIOBAMH.

Peus sBnseTcsa BpoxaeHHON criocobHOCTRIO YenoBeka. Ho ecin yenoseka ¢ pan-
HHX JIET M30JMpOBaTh OT 00mecTBa, TO OH He OyJeT yMeTh roBopuTh. PeGeHok
y4MTCs TOBOPHUTH 10 5-6 sier. Eciu OH He oBj1ajieeT pedbio 10 3TOro BO3pacra, To
Oyzer oTcTaBaTh B YMCTBEHHOM pa3BUTHU. Ha kakoM s3bike OyaeT rOBOPUTH TOT
WM UHOH peOeHOK, 3aBHCHT OT TOTO, Ha KaKOM SI3BIKE TOBOPAT OKPYIKAIOIIHE €ro
moad. OyHKIMK PeYd CBS3aHbl CO MHOI'MMHM y4acTKaMH Mo3sra yenoBeka. B ¢op-
MHPOBAHMHM YCTHOM pEYH y4yacTByeT JIOOHas JI0jisl JIEBOrO Hojymapus, a B ¢op-
MHUPOBaHMH MUCbMEHHOM PEYH — BUCOYHASA ¥ TEMEHHAs JI0JIH.

VerHas M NMMCbMEHHAs pedb JaeT BO3MOXKHOCThH YEJIOBEKY ACNUThCS HHGOp-
Maluen ¢ OKpY KAIOIIMMH, NIepe/IaBaTh CBOU 3HAHUS MOCIIETYIOLIUM TTOKOJICHUSM.

Mpeimienne. Beicmas ¢gopMa paccy109HOM AEATEIBHOCTH YEJIOBEKA IPOSB-
JISIETCS B BUJIC MbIULIEHUA.

MbicnurenbHble onepauyuu

AbcTparuposa=

HUe

Cnapkoe

KpacHoe ".

Kpyrnoe ‘

BkycHoe
MebicneHHoe pa3=  MebicneHHoe Cornocrasnexue BbigeneHnue og- MeicneHHoe
penexve npeg- ob6beanHeHue NPEAMETOB U AB-  HUX NPU3HAKOB 1 ob6beauHeHue
MEeTOB U siBne- vyactein u JIeHWH, BbisB- OoTBreYeHue oT npeameTos 1
HWUI Ha YacTu n CBOWCTB npef- nexue cxofcTea Apyrux (ocyuye= SABMEHUI Mo UxX
cBowicTBa (dop- METOB U 5B~ W pasnuuun Mex-  crenseTtcs Ha CYLLECTBEHHbIM
Ma, LBeT, TNeHWiA B eauHoe AY HUIMA OCHOBe aHanu= npusHakam (“ato
BKYC...) uenoe 3a) pykThbI”)

MBelIeHHe — 3TO CHOCOOHOCTh YEJIOBEeKa C MOMOIIBIO CIOB M 00pa3oB mpej-
CTaBIATH M MepeIaBaTh APYTHM JIFOISM CBOE OTHOIIEHHE K TIPEeMETaM U COOBITHSIM
OKPY’KaIOIIET0 MHPA.
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VCJIOBO OTAAJIET MBIIIJICHUE OT KOHKPETHOH
ACUCTBUTCIIBHOCTH, B PE3YJILTATE 4E€ro peyb 4Ye-

JIOBEKa IIPEBPAIIACTCS B CPEJICTBO aOCTPAKTHOTO
MblIUIeHHA. AOCTPaKTHOE MBIIUIEHHE BO3HH-
KaeT NP y9aCTHH BTOPOH CUTHAIBHOM CHCTEMBI.
C noMOIBIO CIIOB JTIOJHM CIIOCOOHBI ONMHUCATh KaKoH-TMO0 mpolecc, AaTh Onpese-
JICHWsI CBOMM BIICYATJICHHSM M CO3JaTh 00pa3bl U3 abCTPaKTHBIX MPEICTaBICHUN.
Hampumep, ycibimas c10B0 “TUMOH”. BBl Cpa3y HPEICTABIAETE, YTO OH KEJITBIH,
COYHBIM M KHCIBIN Ha BKyc. IIpu 3TOM BhIAEIAETCS CillOHA M O0JIBIIOE KOTHYECTBO
cim3u. Takum 06pa3oM, y 4enoBeka ¢ NMOMOIIBIO CIIOB MOXET chopMHpOBATHCS
NOJTHOE IIPEJCTAB/ICHHUE O NPEAMETaX U SBJICHUSAX, HE CYNIECTBYIOIHX B OKpYXka-
IOIIEH €ro AeMCTBUTENLHOCTH B JAHHBIN MOMEHT.

MemuteHne o6veauHsAeT B cebe pAJ TaKMX ONEpalyi, KaK aHaliW3, CHHTE3,
abcrparupoBanue, 06001ICHHE, CPAaBHEHUE C STAJIOHOM, UMEIOIIMMCS B IIaMATH,

IpyTHE.

NMPUMEHEHME W NMPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. BeiGepuTe BepHbIN BADHAHT OTBETA:

* B hbopMupoBaHHN MUCEMEHHON PEYU YYaCTBYET GUCOYHAS/3AMbLIOYHAS OIS,

* Bropast curnanbHasi CHCTEMa CBOUCTBEHHA TOJIBKO HCUBOMHbBIM/UEN08€EKY.

* B popmupoBaHuH YCTHOM peyy IPUHUMAET y4acTUe JI0OHas 10JIs 1e6020/npago2o 1oiy-
nIapus.

* BeusiBiieHue OTIIMYUTEIILHBIX ¥ CXOIHBIX YEPT IIPEAMETOB IPOMCXOUT B IpoLecce 0606-
wjeHusl/ CpaeHeHus.

* ABCTpaKTHOE MBIIJICHHE IIPOUCXOIUT IIPH YIACTHH NEpEol/6mopoti CUTHAILHOM CHCTe-
MBL.

* MeiciienHoe 00beJUHEeHIE YaCTEH I CBONCTB IIPEIMETOB HA3bIBACTCS CUHME30M/aHa-
JIU3OM.

* paccyfouHas OesTensHoCTb
* peyub

2. 3anosHuTe TAGMMIY:

MeiciurensHas onepanus | Onucanue IIpumep
Ananus
Cunres
O6o0menue
CpaBHenue

3. Kakum 00pa3om cBSI3aHBI peyb M MbINLIeHHe?
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m 3MOLWII/1. NAMATb

Ha ypoke, cnywas yuurens, Bbl Mbitaetech —lNoyemy 3anomuHaeTcs He BCA
3aMOMHUT TO, YTO OH OBBSICHSIET, U COXPaHUTL " UHopMauma?

3TO B CBOE NamsATU. Ha crieytoLieM ypoke Bbl & — Kak 4onro u ckonbko MHdopMaLmm
BOCMPOU3BOAMUTE TO, YTO 3aNOMHWIA. Bbl MOXeTe yaepXaTb B namaTtn?

OmonuH. YenoBek MOCTOSHHO MPOSBISAET CBOM YyBCTBA IO OTHOIUCHHIO K OK-
Py KaromeMy MUPY WIH NpeaMeTaM. DTO Ha3bIBaeTcs amoyusamu (OT art. “emoveo” —
HOTpsicalo, BONHYI0). Eciu He ObU10 GBI 3MOLMIA, YeIOBEK HE olryIain Obl 4yBCTBa
PaJoCTH, TPyCTH. OMOLMH OOBIYHO ACIATCA Ha JBE TPYIIILL MOJIOXKHUTEIbHBIC (BE-
celibe, PajJocTh, OJIaroJapHOCTh) U OTpULIATENbHBIE (TPYCTh, I1€4alb, CKOPOb, 3710CTh,
CTpax, Mpe3peHue H T.1.) SMOLMH. IIpu 1060M SMOLMOHATEHOM COCTOSIHUM B Opra-
HHU3ME MPOMCXOJNUT PAJ TAKUX W3MEHEHHH, KaK MOBHIIICHHE apTEePHAIBLHOTO JaBiie-
HMS, yYallleHHe cepucOMeHHs; B MTOre B KPOBH IOBBIIACTCA COAEpKaHHE OHo-
JIOTMYECKH aKTHBHBIX BelecTB. @U3MOI0rHYecKast poiib peakiiuii Ha BOBHUKHOBEHHUE
SMOIMI BEChbMa 3HAYUTEIbHA — B 3TOT MOMEHT OPraHU3M MOOHMIH3YET CBOM CHIIBL.

Kaxmass SMOLIMSL CONPOBOXKAETCS BHIPA3HTENILHBIMU JIBIOKCHHSAMH, KOTOpBIE
CHIDKAIOT HAIIPSDKEHHOCTh, BBI3BAHHYIO AMOLMEH. B pesyibTare BhIpa3UTEIbHBIX
JIBMDKEHUH MEHSIOTCS TOH I'0JI0Ca, UHTOHAIMSA, IIOXO0/IKa, IOJI0KEHUE Tella YEI0BeKa.
ITo >TUM npH3HAKaM MOXKHO ONpPEJCTHTh, B KAKOM 3MOLMOHAIBHOM COCTOSHUH
HaxoauTcs 4enoBek. C MOMOIIBIO BBIPA3UTENIbHBIX JIBUKEHUH MOXKHO CO3/1aTh COOT-
BETCTBYIOIIHE SMOLIUH. D10 HarisAaAHO MOXKHO YBHUACTD IPU BXOXACHHUHU apTHCTA B
obpa3. Co3maBasg o0Opa3 mepcoHa)ka, aKTep caM IEPEKHBAET YyBCTBA, H Yy HETO
BO3HHUKAIOT COOTBETCTBYIONIHE SMOIHH.

AeaTenbHOCTHb .

Mceneposanve namsty (paborta BbINONHAETCA B Napax).

Xop paboTbl (BLINOMHAIOT MO o4epean oba yyeHvka):

A) 1. 3anuwwure Ha nucte 6ymaru 10 NpoU3BONbHLIX CrOB.
2. Mokaxute crosa ToBapully B TedeHne 30 cekyHa, monpocute 3arnoMHUTb, a 3aTtem

BOCMPOU3BECTM UX.

3. MNpoaxanuaupyite pesynbTaTthbl.

B) Mpocnywaiite 10 cnoB, NPOM3HECEHHBIX YHUTENEM, U Yepe3 NATb CeKyHA 3anviunTe uX.
MpoaHanuaunpyiite pe3ynbTarbl.

(Ecnun ypanock Bocnpou3secT MeHee 6 crioB — namsATb cnabasi, HyXHO TpeHuposaTb; 6—9
CrnoB = xopoLuasi namsitb; 10 CNoe — BENUKONENHbLIN peaynbTar).

—Yem oTnmyaeTcs nepebli AKCNepUMEHT OoT BToporo? OT Yero 3aBUCUT Ka4eCTBO BOCMPO-
1M3BoAUMON MHopmaummn?

Wuorpa juis Toro, 9To0bI peOCHOK HE JeNal KaKUX-ITH00 BBIPA3HUTEIBHEIX JIBH-
JKCHHH, POJIUTEIIH CTApaOTCs HCIIOJIHUTE ero sxenanue. B cineny-
IOIMH a3, KOrja jXelaHue peOeHKa He BBIIONHSIETCS, OH
CO3HATENIFHO YCHJIMBACT BBIPA3HTEIBHBIC ABHKEHHUSA, 9TO B KO- - aMouMM
HEYHOM HMTOI'C IIPUBOIMT K M30aJIOBAHHOCTH. * NamATb
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B BO3HHMKHOBEHHMH SMOLIMH y4acTBYIOT OOJNBIINE MOTyIIAPHs, TOOHAS U BUCOYHAS
JIOJTH KOPBI, @ TAKOKE CPETHUI MO3T. DMOIMH B OCHOBHOM YIIPABIIAIOTCS JIOOHOM JI0TIEH.

Iamsare. Ilamams — 3TO KOMIUIEKC IPOIECCOB, NPOTEKAIOMIMX B LIEHTPAILHON
HEPBHOM cucTeMe U 0OecreurBaloNMX HAKOIUICHUE, XPAHEHUE U BOCIIPOM3BEICHHUE
B HY)KHBIﬁ MOMEHT HHAWBHUAYAJIbHOT'O OIIBITA. B q)OpMPIPOBaHHH MaMATH Y4aCTBYET
Kopa rosioHoro mosra. OHa He mMeeT ocoboro nenrpa. Ho npu moBpexacHuH
NO0OHOM U BUCOYHOM JIONIEH MO3ra naMsATh IpOoIaiaer.

CornacHo COBpEMEHHBIM NPECTABICHUAM OT/ENbI MO3ra, CBA3AHHbIE C IAMATHIO,
COEIMHEHBI MEXAy cOoO0OM CHCTEMOM 3aMKHYTHIX Lerned. HepBHBIE HMMITYIIBCHI,
NPOXOJAIIME Yepe3 CHCTEMY STHX LieNeH, CO3aloT U3MEHEHHs B Ipoueccax Ouo-
CHHTEe3a B PAaCIIOJIOKEHHBIX 3716Ch HEPBHBIX KiIeTkaXx. B urore cospmarorcs ocobbie
BEI[ECTBA, COJIEPIKAIMe CIIe/IbI MAMATH. YeM Jalie UMITyIbChI IPOXOIAT Yepes 3TH
HEHPOHBI, TeM 6oJIbIIIe cO3/1aeTCs ATHX BemecTs. [1oaToMy U1 Tydmmero coxpaHeHus
MarepHalia B IaMATH OH IIOCTOSHHO JIOJDKCH IIOBTOPSTHCH.

Buabl namaTu. [[aMaTh COCTOHUT U3 TaKUX IPOIECCOB, KAK Y3HABaHUe, 3aNOMU-
HaHue u gocnpouseederue. B 3aBUCHMOCTH OT MPOIOJDKUTENLHOCTH 3THX TpoIeC-
COB BBIJICIIAIOT TPH THIIA IAMSATH.

Cencopnas, unu MOMEHMANbHAA NAMAMb MOXKET COXPAHATH CIIE/Ibl BIUSHUS HH-
(hopMarmy, MoCTyMaoNIei OT OpraHOB YyBCTB, B TCUEHHE HECKOIBKHX CeKyH. Eciu
NOCTYTAIOIIME CUTHAJIBI HE 3aTParkBalOT BBICIINE OT/EIBI MO3ra, TO CIIE/bl MaMATH
CTHUPAIOTCA, U PEIENTOPBI BOCIIPUHUMAIOT HOBBIE CUTHAJIBL.

Ecmn undopmanus, nocrynaiomnas OT pelenTopoB, ABISETCS BaXHOH, TO OHA
TIEPEXO/IUT B KpamkoepemenHyto namsams. B Helt XpaHuTcs HHGopManus o ToM, 0
9eM YelIOBEK AyMaeT B JaHHbIA MOMEHT. Eciii uHoOpManus He HOCTYIUT IIOBTOPHO,
TO OHA coTpercs U3 nmamatH. JIlume uHpOpManNMs, MOJKpEIUIieMas HOBTOPEHHEM
WM APYTMMH HAllOMHHAHHUSMH, TIEPEXOAUT B JOJTOBPEMEHHYIO IaMATh M 3aIo-
MHHAETCs Ha JUIMTENIBbHBIA CPOK — MECSAIBI, TOBI.

ITo xapaxrepy 3anoMuHaHHSA MHGOPMALMH CYLIECTBYET [Ba BHJA IIAMATH: Npo-
U3601bHASA U Henpou3seonbhas. IIpu HETIPOU3BOIBHOH MaMATH JUIA 3allOMHHAHUS HH-
dopmalmK He NpHIAracTcs HUKAKMX yCWiMd. DToT BHJ namsatu dopmupyercs Oe3
y4actus co3HaHus. OCHOBHas OIS )KU3HEHHOIO OIIBITA YesloBeKa Ipuobperaercs 3a
cuer 310l mamsaTH. HenpownsBonsHas maMaTs Haubolee BEIpaXKeHa Y JETEH.

IIpn mpou3BONBEHON NaMATH JUIs 3allOMMHAHUS MH(QOPMAalMHU IIPHBICKACTCA
co3HaHHe. YelloBeK CTaBUT Iepe,] OO0 1elIb I 3allOMHHAHUSA HHPOPMALIHH.

I[To xapakrepy 3anoMuHaeMOW HH(OPMAIMH NMAMSITh NEIUTCA Ha CIEIYIOIUC
BUJIBL: 08U2amenbHas, 00pasHas, IMOYUOHAILHASA U CIOBECHA.

Jleuzamenvras namsms — 3TO 3aNIOMHMHAHUE U TOBTOPEHHE KaKUX-JIMOO JBHKE-
HHUH Ha OCHOBE JIBUraTe/IbHBIX HaBBIKOB. Hanpumep, ClIOpTUBHBIC U TaHIEBAIbHBIC
JABHIKCHUA, TUCHEMO.

Obpasnas namame — 3TO 3aTIOMHUHAHUC U OTMCAHME JIUII, TOJIOCOB, KAPTHH IIPHU-
pozel, 3amaxoB, My3bikd. OOpa3Has MamMsTh XOPOIIO pa3BHTa Y aKTEPOB, IOITOB,
Xy/I0XKHUKOB M mucaTeneil. Oprausl 3peHus, ciyxa, o0OHSHHMSA M BKyca JalOT BO3-
MOKHOCTB 4€JIOBEKY 3allOMHHATh M ONUCHIBATE ONPEACICHHBIC 00pa3kl.
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Omoyuonanvhas namsame — 3TO 3aIOMHHAHUE YyBCTB, IEPEKUTHIX YEIOBEKOM.
Buonoruuecku akTHBHBIE BEMIECTBA, 0Opa30BaBIINECS Y YETOBEKAa B OMOIIMOHAIb-
HOM COCTOSIHHM, JAIOT BO3MOXKHOCTBH JIydIlle 3allOMHHUTH HH(pOpManmio. OMo-
LMOHAJIbHAS [IAMATh — 3TO MaMsTh 4yBCTB. 110 3TOMH NMpHUUHE COOBITHS, CBS3aHHbIE
C IIOJIOKUTEIIbHBIMHA HITH OTPUIATEIIbHBIMH SMOIUAMH, 3alIOMHHAIOTCA JIy4IIIe.

Cnosecnas namsams — 3TO CIIOCOOHOCTH YEJIOBEKA 3allOMHHATh M BOCIIPOU3BO-
JIATh MIPOYUTAHHBIE, YCIIbIIIaHHbIE, IPOrOBOPEHHBIE CIIOBA.

Tunsl DamMsITH CBsI3aHBI MEXIY co00ii. B HEKOTOpBIX ciiyyasx B 3allOMHHAHHU
UH(pOPMaIMHK 331eCTBOBAaHBI HECKOJIBLKO BHI0B aMATH. CyIecTBYIOT BUIbI TaMsI-
TH, CBS3aHHBIE C aHAJM3ATOPAMH.

B 25 ner namats pa3BuBaercs jty4mre Bcero. [Tocie 50 ner ona ocnaberaer. IIpo-
(heccnonanbHas MaMsATh COXPAHAETCS U B MOXWIOM Bo3pacte. [IaMATh BO3MOXKHO

YIYYLIATE, YIIPAXKHAA €€.

NMPUMEHEHME W NMPOBEPKA MOJIYYEHHbIX 3HAHWIA

1. 3aBepmuTe CXEMBbI.
Tuner namsamu_

IMo xapax- Mo npoaomkn-| | [lo Xapakre- |
Tepy zanoMu- || TC/IBHOCTH W
"dp\w" npoTCKaNit mI:‘}:::q)':"“‘ ‘
. OLECCOB op-
undopmarim Nmu MALMH
- + 1 7]
|

{ o | DY

‘-

> ] 2

2. OnuniATe ABE J00BIe IMOIHH Ye/I0BEKA MO TJIaHy: A) Ha3Baune sMOlMH; B) THII SMOIMH
(monoxwuTenbHas WM oTpuiarensHasn); C) NpHYMHA BO3HMKHOBEHHS; D) H3MEHEHHS BO BHEIIHEM
obnuke (BbIpaXkeHUs I71a3, JIMIA, JxecThl U T.1.); E) monbepure cxeMariyeckoe H300paxxeHHe 3MOLMU

(pHCYHOK) M 3apUCYHTeE ero B TETPaIu.

(] (& = o o o

< " - —— _ -

| 2 3 4 5 fr
— o~ S ’db‘ ‘:\ -
> B @ T E® =@

A A A A A

7 ] 9 10 I 12

3. IlopGepuTe penpoayKIHH MOPTPETOB M3BECTHHIX Jiojeil. CocTaBbTe YCTHOE OIM-
caHHe SMOIHOHAILHOI0 COCTOSIHUSA H300paKeHHbIX HA HAX JIIOJeH.
4. Ipenaoxute 3gpPeKTHBHbIE METOABI TPEHHPOBKH MAMATH MIKOJIbHHKA.
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YenoBek NpoBOAUT BO CHE TpeTb CBOEW XU3HU. CoH Heob- - MNouyemy yenosek
XOAMM YernoBeKy TOYHO TakK Xe, Kak Boaa unum nuwa. Ecnu He MoXeT 06x0-
YyenoBek He crnuT 6ornee Tpex CyTOK, Y HEero HapyLlalTcs @ OUTbCA 6e3 cHa?

BHUMaHUe, NamsTb, NPUTYNNSAIOTCH AMOLVU, NajaeT
paboTocnocobHOCTb. B HEKOTOPLIX Cny4yasx y Hero MoryT
BO3HUKaTb pasfnnyHble ranniouuHauum.

AeaTenbHOCTHb .

MpoaHanuaupyinTe aaHHble Tabnuubl “MpoaonkMTenLHOCTL CHA Y NOAEN pasHoro
Bo3pacTa”

Bospact [MpoAOMKUTENBHOCTL CHA (YacoB B CYTKM)
HoBopoaeHHbIN 21
6 mecsaues — 1 rog 15
4 roga 12
10 net 10
14 net 8-9
Bapocnble 7-8

— Kak meHsieTcsi NpofomKMTeNbHOCTL CHa y NMogen ¢ Bo3pacTtoM? Kak aT0 MOXHO 06b-
SICHUTL?

CoH — 95T0 nuKIMYeckoe GpyHKIHOHATBHOE COCTOSIHUE YelioBeka. B 310 Bpems y
4eJI0BeKa OTCYTCTBYET LieJICHANpaBJICHHAs JEATebHOCTh U aKTHBHAS CBA3b C OK=
pyaromei cpeoi. Bo BpeMs cHa akTHBHOCTh MO3Ta HE CHH)KAETCA — OH BOCCTa-
HaBJIMBACT CBOIO JICATECILHOCTb.

CoH sBiISeTCS HOPMaIbHBIM (pU3MOTOrHUeCKUM mpoueccoM. IIpomomkuTens-
HOCTb CHAa H3MEHSETCS B 3aBUCHMOCTH OT (PU3HOJIOTHYECKOTO COCTOSHUS U BO3PACTa
9eJIoBeKa.

®a3pl cHA. 7—8-4acOBOI COH Y€JI0BEKA CPEJIHEro BO3pacTa COCTOMT U3 4—5 1K~
710B. B KaxioM nukie BeIAEISIOT 2 (a3bl — MEUIEHHOTO U OBICTPOTro CHa.

daza MeIEHHOr0 CHa HAYMHAETCS IPH 3aChITaHUK 9EJI0BEKa M IPOJOJDKAETCS
1-1,5 gaca. B 9TOT niepuoj| CHIXKAETCS HHTCHCUBHOCTh OOMEHA BELIECTB, MBILILIEI
paccnabsroTces, 3aMeIsIeTCs AeATeNbHOCTh CeP/lla, OPraHOB AbIXaHUS U IHIIEBa~
pEHMSI, TIOHWXAETCS TEMITEpaTypa Tela.

®a3za OGpICTPOro CHa HaYMHAETCA Mociie (Ga3bl MEUICHHOTO CHA U IPOOJIKACTCS
10-15 munyT. B 3TO BpeMs aKTUBM3HPYETCS JEATEIbHOCTh BHYTPEHHHX OpPIaHOB,
BO3pACTAET YaCTOTA IIyJIbCA U AbIXATENIbHBIX JIBHKCHHUH, IIOBBIIIACTCS TEMIIEpAaTypa
TeJa, COKPAIIAIOTCA TI1a30/{BUTaTeIbHbIE, MUMHUYECKHE H IpyTHe MBIIIEL. bimke k

YTPY NPOAOJLKUTENBHOCTh OBICTPOrO CHa BO3pPAacTaeT M
nocruraer 20-30 MuHYT. YBEeIU4EHUE NPOJOIDKUTENb-
HOCTH q)a:m 6BICTPOFO CHa SABJIACTCA HpH‘-lPIHOﬁ TOI'Q, 4TO
K MOMEHTY NpoOYXJIeHHS aKTUBH3HUPYIOTCH (DyHKIUH
OpraHu3sma.

* MeAneHHbIN COH
* BbICTPLIA COH
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Pu3Ho0/I0rHYecKas Npupoaa cHa. B cTBone Mo3ra HaXxoJATCs LIEHTPBI, OTBET-
CTBEHHBIE 32 JIBYKEHHS B IMEPHOJA YYTKOro M oObruHOro cHa. Hampumep, xomika,
CBCPHYBIHKCH, 3aCHINACT NP Pa3Jpa)kCHUH LICHTPa, OTBETCTBCHHOT'O 32 COH. A NpH
pa3apaKeHUN KIIETOK, OTBETCTBEHHBIX 3a 0OAPCTBOBaHME, KOILUKA IPOCHINACTCH,
HABOCTPHUB YIIIH. HpH Pa3spyni€HuH KJIETOK HEHTPA TOPMOXKECHHUS ,T_IBPDKCHHﬁ CIIAIIHUEC
’KMBOTHBIC IIOBTOPSIOT ABHXKCHMSA, KOTOPBIC OHH COBEPINAJIH JI0 CHA.

CuoBuaenusi. Bo BpeMs CHOBHMICHHWH BO30yX/IeHHE, BO3HMKAIOIIEE B 3pH-
TEJIbHOM CUCTEME, IIEPEIaeTCs B 3aThUIOYHYIO JOJII0 KOPBI MO3ra, B pe3y/IbTaTe 4ero
BO3pPacTaeT aKTUBHOCTH PACIIOJIOXKEHHBIX 3JI€Ch KIETOK. B peaKux ciydasx CHBI
OBIBAIOT CBA3aHbI CO CIIyXOBBIMHM, OOOHATENBHBIMU U JPYTHMMH OLIYINEHUsAMH. Ye-
JIOBEK BHJIUT CHBI KaK B OBICTPOM, Tak U B MEUICHHOH (a3ax cHa. CHbI, BO3HH-
Karorye B ¢aze OBICTPOro cHa, Kak MPaBHIO, HOCAT (haHTACTHYECKUH XapakTep.
CHoBuzIeHHS ke B (ha3e MEIVICHHOIO CHAa OTIIMYAIOTCS MPUOIMKEHHOCTBIO K peaib-
HOM JKM3HM M HHU3KOHM SMOLMOHAJIBHOCTBIO. YCTaHOBJIEHO, YTO XapakTep CHO-
BH}ICHI/H\;I 3aBHCHT OT 9YBCTB U COﬁLITPIf;I, IIEPEXKUBAEMBIX YE€JIOBEKOM B TEYCHHUE THS.

®dakTophl, HapymaIHe COH. SIpKuil CBET, IIyM, pa3IH4YHBIE 3aIlaxH, CHI-
HaJIbl, IOCTYIAOIIME OT BHYTPCHHUX OPraHoB (Takue, KaK IOJIOAHBIH KeIyIOoK,
NOJIHBI MOYEBOH ITy3bIphb), SBIAIOTCS NPUYMHAMH HapymieHus cHa. Manas
HOJABIKHOCTb, OTCYTCTBHE YCTAJOCTH 3a JCHb TaKXKe SBIAIOTCS (haKTopamH,
NPENATCTBYIOMMUMHU 3ackinanuio. Kpome Toro, B Hacrosimee BpeMs €Ie OJHHM
(hakTOpOM, HAPYIIAIONIMM COH, SBJISETCS M30BITOUYHOE KOJIMYECTBO MHGOpPMALIUH,
BOCIIPHHHUMAEMOH U3 CPEJICTB MAaCCOBOH MH(OPMAIIHH.

I'mruena cHa. J[ns coxpaHeHus 3J0pOBbS U pabOTOCIIOCOOHOCTH 9ENIOBEK JIOJ-
JKCH CJIeZIoBaTh I'MI'MCHUYECKUM IIPAaBUIIaM, INPEIbSBIACMBIM K IIPOJOIDKUTEIIb=
HOCTH U YCJIOBHAM CHA. HpHHHMaTL Yy CICAYECT MUHHMYM 3a JIBa 4aca 0 CHa.
Tsoxenas ymcrBeHHas ¥ (usmdeckas pabora HE JOKHA COBEPIIATHCS IO3IHO
BeyepoM. Ilepel CHOM pEeKOMEHIYIOTCS MPOTYJIKH Ha CBEKEM BO3JyXe, IPUHATHE
TEIUIOM BaHHBI, © CAMOE OCHOBHOE — HE CIIEAyeT Iepeenarh Iepel TeM, KaK Bbl
JIOXKUTECH CIaTh.

NMPUMEHEHME W NMPOBEPKA NMOJIYYEHHbIX 3HAHWA ’:]

1. BriGepure BepHbIE yTBepAK/ICHHUM:

¢ YeioBeK MPOBOJUT BO CHE TOJIOBUHY CBOEH JKH3HH.

e CHbI, KOTOpBIE MBI BUIUM B (haze ObICTPOro CHa, KaK MPAaBUIIO, HOCAT (haHTaCTUYECKHUit
Xapakrep.

e MHdpopmanus, NoIydeHHass B TEYEHHE IHA, KAaK NPaBHIO, B CHOBHJCHHAX HE H3-
MEHSeTCSL.

e HepBHOe niepeyTOMIICHHE BBI3bIBACT HECCOHHMILY.

e Bo Bpema CHOBHJCHHMH BO30yX/ICHHE, BO3HHKAIOIIEE B 3PUTENBHOH CHCTEMe, Iie-
penaeTcs B BHCOYHYIO JIOJI0 KOPBI TOJIOBHOTO MO3Ta.

2. BHecHTe onMcanue NMPH3HAKOB B COOTBECTCTBYIOIIIHE CT 0011 TA0 MBI

1) cHIKAeTCs aKTUBHOCTH BCEX CHCTEM OPTaHHU3Ma;
2) mmates 10-15 MuHyT;
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3) COKpam@aTCs MBILILIE;

4) oHMKAETCS TEMIIEpaTypa Tela;

5) MblIIEL paccnabisioTes;

6) NOBBIILIACTCS TEMIIEPATYPA TENIA;

7) aKTUBU3UPYETCS NEATEILHOCT BCEX CHCTEM OpPraHH3Ma;
8) mmutes 1-1,5 gaca.

®daza MEUICHHOIO CHA ®daza OpICTPOro cHa

3. IlepeHecuTe TaOJIMLY B TeTPaab M 3aIOJIHHUTE ee:

@DaKTOpBI, NPENSTCTBYIONHME 3aCHIIaHn0 | DaKTOpbI, CIIOCOBCTBYIONUIHE 3aCHINAHMIO

2 2
3... 3
4 4

4. Pemmmre 3aauy. Eciu COH 4enoBeka HOYBIO COCTOSUT U3 5 IIUKJIOB, TO KaKOBA IIPH 3TOM
MaKCHMaJIbHasA NMPOJOJDKHTCIIBHOCTE MEJJICHHOTO cua?

m OCHOBHbIE TUNbI BbICLWEA HEPBHOW AEATENIbHOCTU

—lNoyeMy B 0ANHAKOBbLIX XU3HEHHbIX CUTYaLMAX pa3Hbie Noau BeayT cedbs
’ no-pasHomy?
@ —=Kak TN HepBHOW CUCTEMbI, XapaKTep, CNOCOGHOCTM YeroBeKka MoryT
NoBNUATL Ha BbIGOP Npodeccuu, NOCTPOEHUE OTHOLLEHUI C OKPYXKaloWUMnU?

Kasx/iplit 4enoBex OTIMYAeTCs OT APYroro CBOMMH CHEIM(UYECKUMH WHIHBHU-
IOyadbHBIMH 0COOCHHOCTAMH. Tak, pa3HbIE IO JJEMOHCTPHPYIOT Pa3iIMYHOE OTHO-
IICHHE K U3YYCHHUIO ONPE/ICICHHBIX HayK, BEIOMPAIOT pasHbIe mpodeccun, mo-pas-

HOMY mpHcnocabnuBaTCs K cpefe. 3Has OCHOBHBIE

KnwouyeBbie cnoea JIMYHBIE Ka4Y€CTBA 4YEJIIOBCKA, IMNPHUCYINHE COOTBETCTBY-

- TeMnepameHT FOIMM THIIaM BBICIIEH HEPBHOM JCATEIHHOCTH, BO3MOXHO
* XonepuK oJiee TOYHO OIPEJENUTh €ro NOBEJCHHE B JKU3HU. Yue-
* onermaTuk HUe 00 UHUBUIYAIbHBIX OCOOCHHOCTAX YEeTIOBEKA TECHO
e CBS3aHO C IIOHATHEM memnepamenma.

* MenaHXxornuK «
TemnepamenT (oT nar. “temperamentum” — copas-

MEpHOCTb, HaJUIeKalllee COOTHOIICHHE YacTel) — XapaKTepU3yeT NUHAMUYECKUe
CBOMCTBA IICHXMYECKOH JEATEIBHOCTH uenoBeKa. OCHOBHBIMH KOMIIOHEHTaMH
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TEMIICpAMEHTA SABJIAKOTCA 06[11&5{ AKTHBHOCTDb JIMYHOCTH, €0 ABHUIaTC/IbHAsA aKTHB-
HOCTHb U SMOIITHOHAJIBHOCTD.

fesaTenbHOCTb .

3anonHuTte Tabnuuy.

1.HanpoTtue kaxgoro yTeepxaeHus noctaebte 6annel ot 0 go 10. Ecnu Bbl cuuTaeTte,
4YTO AaHHoe yTBepXAeHWe MOMHOCTbIo BaMm cooTBeTcTByeT, ctaBbTe 10 Gannos,
Ecnu abcontoTHo He cooTBeTcTByeT, To 0 6annos. Ho Bbl MOXeTe BbiCTaBUTb Nnioboe
3HayeHue ot 0 go 10.

2.MoacuntanTe obuiee konuyecTso HabpaHHbIX Bannos cornacHo ¢opmyne, npuse-
LEHHOWM HUXe.

3.MepeHecute “Gopmyny TemnepameHta” B TeTpagb. [locTaBbTe Ha nepsoe MecTo
6ykBy, No KoTopow Bbl Habpanu Hanbonblee konuyecTeo 6annos. Ha BTopoe mecTo
— 6ykBy ¢ 6annamu nomeHblwe. U Tak pganee. CooteeTcTeyolmMe cumeonbl — M,
C, X, ® — 3anvwuTe B nopsigke ybbiBaHUA UX 3HAYEHUN,

4.Y Bac nonyyunack copmyna m3 6yks. 3710 “hbopmyna” Bawero tTemnepaMmeHTa.

YTBepxaeHuns Bannsbi

1. Mepen kakum=-nnbBo BaXkHbIM ANS MEHS COObITUEM A HAYUHAID
HepBHU4YaTb.

2. A1 pabotaio HepaBHOMEpPHO, pbIBKaMK.

3. A BbicTpO NepeknYalch C OAHOIO Aena Ha aApyroe.

4. Ecnu HYXHO, 5 MOy CMOKOMHO NOAOXAATb.

5. MHe Hy)XHbl CO4YBCTBYE M NoAAepXKa, 0COBEHHO Npu Heyaadax u
TPYAHOCTAX.

6. C poBecHMKamMu S HecAepXXaH U BCMbiNbYuB,

7. MHe BbiBaeT HeTpyaHO caenaTh Bbibop.

8. MHe He npuxoauTca caepXuBaTb CBOM 3MOLIMKN — 3TO NonyyaeTcs camo
cobown.

“®opmyna TemnepameHTa’

M (menanxonuk) = 1+5 (kon-Bo 6annoB 1-ro Bonpoca + kon-so 6annoe 5-ro sonpo-
ca)=__
X (xonepuk) = 2+6 (kon-so 6annos 2-ro Bonpoca + kon-so 6annoe 6-ro Bonpoca) =

C (caHreuHuk) = 3+7 (kon-so 6annos 3-ro Bonpoca + kon-so 6annos 7-ro Bonpoca)

® (pnermaTuk) = 4+8 (kon-so 6annos 4-ro Bonpoca + kon-so 6annos 8-ro
Bonpoca) = __
— Kakou BblBOA MOXHO caenaTtb Ha OCHoBe npoaenaHHon paboTbl?
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Co3pareneM yueHHs O TeMIIEpaMEHTaX CUUTAeTCs OpegHezpedeckuli epay I un-
nokpam. Ilo3xe u3BecTHsIN Bpau Kiawii ["anen paspaboran nepsyio kimaccudu-
KallMIo TEeMIIEpaMEHTOB. B HacTosIee BpeMs B IICHXOJIOTUH IIHPOKO HCIONIB3YIOTCA
OIIMCaHHbIE UM 4 TUIIA TEMIIEPAMEHTA — CAH2BUHUK, (Pe2MamuK, XONepux u MenaH-
XOJUK.

OcHOBHbIE TUMNbI TEMNEPaMeHTa B rpachuyeckom nobpaxeHun
TunuuHas peakiys JOAeH ¢ pa3HbIMH TeMIIEPAMEHTAMH B CHTYAI[HH, KOT/Ia 9y’KOH Ye/IOBEeK Cell Ha
HX IUIANy (KapHKaTypa JJaTCKOro XyAokHuKa Xepiyda bujacrpyna).

Bosbyaumbin Xonepuk
ONTUMUCTUYHBIA (BCNBLINLYMBEINA)
OHepruyHbIn
KateropuyHbii
HacroitumBbiit
Benbinbynebiv
He koHTponupyioLmii cBou fencTeus

MaccusHbIv
[oGpoxenarenbHbiv
PaccyautenbHbin
Muponiobusblit
HapexHbin

PoBHbI

CroKOVHbIV

YnopHbiv

dnermaTimk
(MHepTHBLIN)

Obuaumesii
Meccumuct Menaxxonuk
MaccusHbIv (cnabbii)
CKMOHHBIV K Aenpeccun
HeyBepeHHblii
CKNOHHbIV K OTpULaTENbHBIM 3MOLIUAM
HeobwmrenbHbIn

TpeBOXHbIN

OCTOPOXHBIA

OBWUTENBHBIN

Charmasilt CaHrBuHuK
WH1umaTuBHSIN
TioBosHaTenbsHbI
ViMeloLwmid LUIMPOKMIA Kpyr
VHTEpecoB

SHepryuyHbIi
XnagHOKPOBHbIN
Bea3aboTHbIN

(noaBUXHBLIN)
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Hayunas ocHoBa TemmepameHTa 4elloBeka Obina obocHoBana U.IlaBnoBbiM.
Wzyuas crnenuduyeckue 0COOCHHOCTH BO30YXIEHHS M TOPMOXKEHHS, OH OIpe-
JICNAII, YTO HEPBHBIC CHCTEMBI YEIIOBEKA M J)KMBOTHBIX OTIMYAIOTCA JAPYT OT Jpyra
10 BO30yAMMOCTH U YPaBHOBELICHHOCTH HEPBHBIX IPOLIECCOB.

Canzeunuxk (0T rped. “sanquis”’— KpOBb, )XU3HEHHas cwia). JIloqu ¢ Takum TH-
IIOM HEPBHOM CHCTEMBI JII0003HATEIBHbI, HMMEIOT MHUPOKUI KPyT HHTEPECOB, YHEP-
T'HYHBI, XJIaJIHOKPOBHBI U CIIEPHKAHHBI.

Dreamamux (ot rped. “flegma”’— cnusb, MOkpoTa). JIFOAM C TAKUM THIIOM HEpB-
HOW CHCTEMBI YMOI[MOHANIBHEI, CICPXKAHHBI, CIIOKOMHEI, YIIOPHBI, CKIIOHHEI K OIIpe-
JICTICHHBIM CTaOHIIbHBIM ITPUBBIYKAM.

Xonepux (ot rped. “chole” — xemup). Y nMoaeH ¢ TAKUM THIIOM HEPBHOW CHCTE-
MBI HabJII01aeTCs SJHEPTUYHOCTD, YIPSIMCTBO, KATETOPHYHOCTD IIOCTYIKOB, HO OHH
9acTO HE KOHTPOJHMPYIOT CBOM ACHCTBHA. Y HHMX NPeoOIagaloT MOJI0KUTEITBHBIC
SMOLHH.

Menanxonux (ot rped. “melainachole” — uyepnas >emdn). Jliogu ¢ memanxo-
JIMYECKHM TUIIOM TEMIIEpaMEHTa IAaCCHBHBI, OOMIYMBEI, CKIIOHHBI K JICTIPECCHSM,
HEYBEPEHHBI. Y HUX Npeo6i1alaloT, B OCHOBHOM, OTPHIIATE/ILHBIE IMOIIUH.

BonpnmHcTBO monel 061a1al0T CBOMCTBAMH, XapaKTEPHBIMH Ul BCEX THUIIOB,
HO c mpeobiafiaHueM OCOOCHHOCTEH OOHOTO U3 HUX. THUIBI HEPBHOW CHCTEMBI
SIBIISIIOTCS BPOYKICHHBIMHU M COCTABJISIOT OCHOBY IICUXUYCCKOM JEATEILHOCTH YEII0=
BEKa, €ro TEMIICPaMEHTA.

Kpome Toro, TemnepaMeHT BIHSET HAa CKOPOCTh (POPMHUPOBAHUSA TOH HIIM HHOH
49epThl XapakTtepa. OIHaKO THIIEI HEPBHOM CHCTEMBI MOTYT IPETEpIIEBaTh 3HA4H-
TeJIbHbIC U3MEHEHHS B XOJle MHIMBHAYaIbHOro pa3BuTHa. OJHMM U3 (HaKTOpPOB,
OKa3BIBAIOIIUX HauboJiee CHIIbHOE BIIMSHUE Ha 3TO, ABIIETCS coluanbHas cpexna. [1o
9TON NMpPHUYMHE BOCITMTAHHE MIPAET CYLIECTBEHHYIO pOJIb B ()OPMHPOBAHMUU THIIA
HEPBHOM cucTeMbl. PU3HYECKUE HATPY3KH M 3aHATHSA CIIOPTOM HE TOJBKO BIIMAIOT
Ha YKPEIUICHHE 3/I0POBbs, HO M CIIOCOOCTBYIOT ()OPMHPOBAHUIO CHIIBHOTO, YCTOH-
YHBOT'O U INOABHKHOTO THIIA HEPBHOM CHCTEMEI.

MPUMEHEHME W NPOBEPKA MOJIYYEHHbIX 3HAHWIA D

1. Onpenemne BH/IbI TEMIIEPAMEHTA HA OCHOBE NNIPHBE/ICHHBIX XapPaAKTEePHCTHK:

1) ®apuna cuuraeTcs IydmuM cekperapeM-pedepeHTOM B OopraHusanuu. B obmienHuu c
KOJUICraMH M IIOCETHTEISIMH BCET/la MPHUBETIHBA, N0OpOXKeNIaTenbHa. YpaBHOBELICH=
HOCTb XapakKTepa I03BOJsIeT el n30exaTh KOHQUIMKTHBIX cuTyanuid. dapujia HCIOIHU-
TEJIbHA, IOyYCHHBIC 3aJIaHKs BBIIOJIHIET O3 CyeThl U BOBPEMs, TaK KaK yMeeT rpa-
MOTHO pacIpeie/uTs pabodee BpeMs.

2) Asep paboraer nporpaMmmuctoM. [TOCTOSHHO CIIOKOEH, OJIMHOK | yrpioM. Eciu o6rkeH,
Joiro cepaurcs. Eciiy oCCOpUTCs ¢ KOJUICTOM, LeIbIi JIeHb HE Pa3rOBapUBAET C HUM.
ITpennounraer paboraTh B CIIOKOHHOM TEMIIE, BBLIIOIHATH 3HAKOMbIE Onepanuy. beicTpo
yCTaeT — K KOHILy JIHS ero paboTocrnoco6HOCTh YMEHBIIAETCS.

3) ®apxan paboraer 4EpPTEIKHHUKOM-KOHCTPYKTOpOM. IlopydeHHble 3aaHusi BBIIOJIHACT
MEJUICHHO, HO 00CTOATENbHO, OCIEeI0BATENBHO, aKKypaTHO. Ero TpyaHo paccMemmTh
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wiu paccepauts. Momuanus. Ha pabodyem crone y Hero Bceraa nopsiok, Bce Ha CBOMX

Mecrax. C ToBapuiamu 1o pabore ApyxeH.

daermaTuk

CaHrBHHUK

Menauxonuk

2. 3anogHHTE Ta0HIY, HCIIOJIb3YS YKA3aHHBIH CIIHCOK YepT, NPHCYIHX YeJI0BEKY ¢

TEM HJIH HHBIM BH/IOM TeMIIepaMeHTa:

1. Coepoicanmviii

2. Vnpamoui

3. Taccuenbiii

4. Jliob6o3namenvHblil

5. HepewwumenvHbiil

6. Umerowgui wupoKuii Kpys uHmepecos

7. OHepzuuHblil

8. PewuumenvHulil

9. Cnokouinulil

10. XnaonokpoeHulii

11. Ynopnwiii

12. Cmabunbhblil 8 c60UX NPUBLIYKAX

13. Cxnonuwlil K ompuyamenbHblM dMOYUAM
14. O6uouuewiii

15. He konmponupyem ceou deticmeus

16. CknoHHbL K RONOJCUMETbHBIM IMOYUAM
17. Crnounwiil k denpeccuu

Tun TeMnepaMeHTa Yepto!

CaHrBHHHK

drermaTuk

XonepHuk

Menaaxonuk

3. OTBeTHTE Ha BONPOCHI:

1) TloyeMmy cpeu METaHXOJHMKOB HET NMPOCIABIEHHBIX IOJIKOBOIER?

2) Ilpu BeI6ope npodeccun BaKHO YIUTHIBATH CBOM THIT TeMrepaMenTa. Kak Bel
JiymaeTe, B Kakux Mpodeccusx HauboIee yCIeHbl CAHTBUHUKH (XOJIEPHKH,

(bnemamlm, Menaonnmm)? Kakne criocoOHOCTH MOMOTAOT MM OBJIAZIETH TOM UK

HHOH mpodeccueii?
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m XAPAKTEP U CNOCOBHOCTHU

— Yro Takoe xapakrtep?
', = MoXxHo nu n3mMeHuTbL Xapaktep?
@ — Yro nepBUYHO: XapaKTep UK TEMNEepaMeHT?

B npouecce pa3BuTHSA YenoBeKa 110/ BIMSHUEM BHEIIHUX YCIOBHH, BOCITUTAHHS
U 00ydeHHMs, MO/ BO3JCHCTBHEM YHACJICAOBaHHBIX OCOOCHHOCTEH (hopMuUpyeTCs
OIIPE/Ie/ICHHbIN THUII €r0 NOBECHUS, MU €r0 Xapakmep.

XapakTep — 3T0 yHacnedoganivle WIN npuobpementsle 6n0c1e0Cmauy TUTAT-
HBIE 0COOEHHOCTH JICHCTBUH YeTI0BEKa, BEIPaKCHHBIC B €0 IIOCTYIIKAX, IPHBHIYKAX,
OTHOILICHUH K IpoucxosieMy. B dopmupoBanun xapakrepa yenobeka 60Iibliyio
POJIb UrpaeT TUII BBICIIECH HEPBHOU JEATEIHHOCTH.

XapakTep 4eloBEKa OTPaXKaeT ero Crenu(uyecKue, HEMOBTOPUMBIC WHIUBH-
JyanbHble ocobeHHocTH. KaxkoMy uenoBeky NpHCYIIM XapaKTepHbIE TOIBKO IS
HETO 4YepThl, HapUMep, IPUHLIUIHAIBHOCTb, CAMOOTBEPKEHHOCTD, YHCTOCEPCUHE,
OTBETCTBEHHOCTD U T.J. XapakTep 4eiaoBeka (popMHUpYyeTCs B MpoIecce €ro pa3BH-
THSL.

CraHOBJICHHE XapaKTepa 4eJIOBEeKa IIPOMCXOMUT OOBIYHO B JIETCKOM M IOHO-
IIECKOM BO3pacTe B NpOLEcCe BOCIUTAHUA. B (GopMHpOBaHMM XapakTepa OCHOB-
HYIO pOJIb HTPalOT corManbHbie hakTopel. Ha Xapakrep Bimser Takxke pusuueckoe
COCTOSIHHE YEJIOBEKa.

AeaTenbHOCTHb .

Kakown y Bac xapakrtep?

1. IlobuTe nu Bbl KyLaHbs € OCTPbIMK NpunpaBaMn? 2. XopoLuo nu Bbl cebsa YyBcTByETE
B KoMmnaHuv? 3. BoO3HUKaeT nu y Bac MHOrga XenaHue MOACKOYUTb OT pagocTn?
4. YmMeeTe nu Bbl pa3enekaTb cBoux rocten? 5. Yacto nu y Bac 6biBatoT ronosHble 6o0nu?
6. 3abbiBaeTe N1 Bbl XOTb MHOTAA NOYUCTUTL 3ybbi? 7. Bceraa nv Bbl HOCUTE OAHY U Ty Xe
npuyecky? 8. INiobute nu Bbl pasragbiBaTh kKpoccsopabl? 9. [lenaete nu Bbl 3apsaky?
10. Yacto nu y Bac 6biBaeT MenaHxonuyeckoe HactpoeHue? 11. Jliobute nu Bl paboTatb
B TULLWHE, B CMTIOKOWHON oBcTaHoBKe?

1 2 3 4 5 6 7 8 9 10 11
Ha 3 2 4 3 1 4 3 1 3 1
Het 2 1 2 2 2 1 1 4 1 4 1

*Bbl He nBUTEe KOMNaHWK, NPeanoYuTaeTe TULLIMHY, NPOTYNKU Ha MPUPOAE.

Menee 20 ObueHve ¢ Apy3bsiMu B AoMaluHei obcTaHoBke Bac paayet Gonblie, yem

6annos Bevyepa, NpoBefeHHble B LWYMHOW KoMnaHuu. M3-3a 3Toro HekoTopble Baliv
3HAKOMbI€ AYMAIOT, YTO Bbl CKYYHbIV YeroBekK.

21-25 * Bbl HECKONBKO NEerkoMbICIIEHHbI, NTIEerKO CXOAUTECH C NABMU, HO NoadaeTech

6annos CIULLKOM YacTOW CMEHEe HaCTPOeHUs — TO FPYCTHbI, TO Yepecyyp Becesbl,

Cebiwe 25 * Bbl He3ameHUMBI B KOMNaHuK, Y Bac eCTb YyBCTBO loMopa. Bbl cnocobeTeyete

6annos CO3Q1aHMI0 XOPOLLEro HacTPOEHWUs y Apyrux: Moxete 6e3 KOHUa CMelwuThb,

pacckasbiBaTh MHTEPeCHble UCTOPUM.
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Cnoco0HOCTH — 3TO COBOKYIIHOCTH OCOOEHHOCTEH, MMEIOLIUX BaYKHOE 3HAUCHHE
JUIS YCIHEIIHOTO BBIIOJTHEHHS OJHOTO WIH HECKOJIBKHX BHIOB JIEATECITLHOCTH.
VYcnoBueM BO3ZHHKHOBEHHS CIIOCOOHOCTEH SBIAIOTCS B IIEPBYIO OYepedb HACIeH-
CTBEHHbIE OCOOEHHOCTH CTPOEHMs TOJIOBHOTO MO3ra, aHalIM3aTOpOB H UX (yHK-
IUOHANBHEIE CBOMCTBA. COCOOHOCTH YenoBeKa OMpeeNnsaioTCs KaK HaClIeACTBeH-
HBIMH 3aJlaTKaMH, TaK M BOCIHTaHHEeM. Pasymeercs, CIOCOOHOCTH pealm3yroTcs
TOJILKO B TOM CIIy4ae, KOT/ia YeJIOBEK IpuiiaraeT yCHius s ux paspurus. Cnocob-
HOCTH Y€JIOBEKA MOXHO pa3/IeIUTh Ha JIBa THIIA:

— o01mpe, KOTOpPBIE IPOSIBIISIOTCS BO MHOTHX BHJIaX ACATCILHOCTH;

— CHeLHAJIbHBIE, MPOSBIISIONIMECS B OJJHOM KOHKPETHOM BHJIE AEATEILHOCTH.

Kpome Toro, BbLAENSIOT (U3UYECKHE M YMCTBEHHBIE CIOCOOHOCTH YeJIOBEKa.
®dusnyeckre COCOOHOCTH 9eTOBEKA 3aBUCAT OT CTPOEHHS TENla U OT MPHPOIHBIX
0CcOOCHHOCTEH YeIIOBEKa.

B npezenax oHOH CriOCOOHOCTH MOI'YT BBIACIISATH PAa3HbIC MX YPOBHHU: HU3KHIA,
JIOCTAaTOYHBIA M BBICOKHM. BBICOKMIT YpOBEHBb CIEMANBHBIX CIIOCOOHOCTEN — ATO
mananm. OH Pa3BUT Y BCEX IMO-Pa3HOMY.

CKIOHHOCMB — 3TO XKEIaHHEe, CTPEMIICHHE K KaKOMY-THO0 BHIY JESTEIbHOCTH.
IIpu 3TOM CrIOCOOHOCTEH K 3ITOMY BHIY AE€ATEIHHOCTH Y YEIOBEKA MOKET U HE OBITS.
XOTs 4Yalme BCEro CKIOHHOCTH U CIIOCOOHOCTH IIPOSBIAIOTCS OJAHOBPEMEHHO M
COOTBETCTBYIOT APYT ApYry. IMEHHO CKJIIOHHOCTH M CIIOCOOHOCTH IIOMOTAIOT YeJio-
BeKy BbIOpaTh cebe npodeccuio. CriocoOHOCTH YacTO MPOSABJISIOTCS ellle B JETCTBE,
IIPH IPOSBICHHH PeOESHKOM OIpEAeICHHOr0 HHTepeca K yeMy-mn00. CKIOHHOCTE
K€ MOXKET IPOSIBUTECS B JTIIOOOM BO3pacTe, He 00s3aTensHO B gercTBe. Hanpumep,
YeJIOBEK, BCIO KM3HB IPOpaboTaBIIuii OyXrajaTepoM, MOXKET BAPYr HayaTh IUCATh
CTHXH, a TIoouTens hyrdoa BApyr 0OHApYXUBAET B ce0e CKIIOHHOCTh K U3YYEHHIO
HHOCTPAHHBIX S3BIKOB.

TO + Benuyanwuumin asctpuinckuini komnoautop MouapT nopasun 3HaToKOB CBO=
ggng MM My3blKarbHbIM TanaHToM, Koraa eMy MCONHUNOCH Tpu roaa. B 8 net

OH co3Jarn CBoV nepBble CMMOHUN.

+ Koraa y4eHble 0606wwmnm ceegeHusi 060 Bcex reHusix B NonuTuke
1 OBLLEeCTBEHHON XW3HWU, KOTOpble U3BECTHO YeroBeyecTsy, TO
BbISICHUOCh, YTO reorpaduyeckn OHN pacnpefeneHbl HepaBHO-
MepHo. Adpuka aana nuiib Tpex, JlatuHckas Amepuka — 0gHOro,
Asusa =18, CLUA = 7. OcranbHble 71 pogunuchk B EBpone.

OtaenpHble QU3HMUECKUE JaHHBIC OIPEICIIIOTCS HACIICACTBCHHBIMH (DaKTOpaMHu.
Yamge BCero mo HaClIEACTBY HEPEJAIOTCS IPOCTPAHCTBEHHbIEC NPEIACTABICHUS, TO
€CTh XY/J0XKECTBEHHBIE M KOHCTPYKTOpCKHE crocoOHOCTH. OCOOEHHOCTH MaMSATH
NepeIaroTCs M0 HACIeICTBY 3HAUMTENBHO peske. [103ToOMy namsTh HaI0 MOCTOSIHHO
pa3BHUBATb.

He cymectByer moneit Boobme 6e3 xakux-nmubo crnocobHOcTel. ['nmaBHOE —
BOBPEMS BBISBUTH 3TH CIIOCOOHOCTH M 3aHATHCA MX pasBuUTHEeM. [If 3TOrO HyXHa
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6oJ151. Boiist —3T0 criocOOHOCTE YeI0BEKa COBEPIIATh CO3HATEIILHBIE IEHCTBUS, KOTO-
pBIe TpeOYIOT IPEOIONIEHUS TPYTHOCTEH.

PaseuTHe obmiecTBa J0Ka3alo, YTO HH OJHA CIIOCOOHOCTh HE MPUHECET Pe3yIib-
TaTa, €CJIU K €€ PA3BUTHUIO HE MPUIIOKUTH TPYAa.

NPUMEHEHWE U NPOBEPKA MONYYEHHbBIX 3HAHWUA

1. JajliTe onpeaejeHusl YKa3aHHBIM NOHATHAM. CocTaBbTe CXeMbI HJIH NPelI0KeHHS
¢ pa3bsCHEHHUSIMH, 0TOOpAaKAOIHE CBA3H MEKIY TeMH WJIH HHBIMH NMOHATHAMHE:

CKITOHHOCTb TanaHT Xapakrep Bonsa

TemnepameHT CnocobHocTb

2. OnpegennrTe, KakuMHu cnocobHocTasMH ObuiH Hajgedensl Huzamm I'sHKeBH,
Carrap Baxaynazaae, Boasdgrasr Mouapr, Mycaum Maromaes, Bukrop I'ioro,
Broasoroas, Yapau Yanmmn, Omap Xaiigm.

3. OnpeaennTe CBOM CIOCOOHOCTH M CKJIOHHOCTH. COBNAAAIOT JIM OHH APYT € APyrom?
Kaxkmue cnoco0HOCTH 3a/102KeHBI Y JII0/Iel, H300pa’keHHBIX Ha PHCYHKaX?

A)

L T

. HUcnone3ys MHTepHeT-pecypcesl, noarorossTe B iporpamme Publisher wimt WORD (dop-
Mat srcta A4) OyKiieT Win maMATKy Ha TeMy “‘Bronorudeckue u conmansHbie (akTopsI B |
pasBuTHH peberka” Wi “PakTopsI, BIHAIONHE Ha GOPMHPOBAHUE JIMIHOCTH .

2. Cobepure nadopmarmio Ha TeMy “Ob6pa3oBaHHE U yracaHHEe YCIOBHBIX pedIeKkcoB y
MIKONMBHUKOB”. CucTeMaTH3HpyiiTe HH(OpPMAaIMIO W TIpeJcTaBeTe ee B Qopme
TabIHIBL:

Vcnosnsiii pediexe | Ipuaunsr obpasoBanus | 3Hadenne TIpuuune! yracanus

3. Cobepure U3 COOTBETCTBYIOMIECH JIUTEpaTyphbl Wi MHTEpHET-pEeCypChl HH(POpMaLUIO
0 MeTojlax HM3ydYeHHs HamsTH deioBeka. llpeicraBbre MHGOOpMAIMIO B 00O
BbIOpaHHOM BaMH dopme. MoskeTe IPOBECTH IPAKTHYECKOE 3aHATHE 10 IPUMEHEHHUIO
3THX METOJIOB CO CBOMMH OHOKJIACCHHKaMH.
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T 1

4. Hcnonb3ys COOTBETCTBYIOLIYIO JIHTEpaTypy W VHTepHeT-pecypchl, cobepure HH-

dopManuio 1O OAHOW M3 TeM, NPEUIOKEHHBIX Hmwke. Cucremarusupyiire
MHGOPMAIIMIO U TPEJICTABbTE €€ B BUJE DIIEKTPOHHOM IPE3eHTAIUH.
“NnTepecHbie (aKkThl O CHE M CHOBHJCHUAX
“ComuamOynu3M (JIyHaTU3M)”.
“I'nnHO3™

e “Jlerapruyeckuii con”
Hcnone3yst coorBercTByIOmylo jureparypy u HMurepuer-pecypcesl, cobepure
UHDOPMALMIO O TEMIIEPAMEHTE, XapaKTepe M CIOCOOHOCTSIX M3BECTHBIX MCTOPU-
YECKHMX JIMYHOCTEH, JMTEPaTypHbIX M CKa304HbIX repoeB. IlpeacraBbre undop-
MaLuio B GopMe WUIIOCTPUPOBAHHOM CTEHIa3€eThl WK OyKIiIeTa.
OmnpeenuTe THIIBI TEMIIEPAMEHTA YWICHOB CBOCH CEMbH M, YYUTBIBAsi OCOOEHHOCTH
CBOEr0 TeMIIEpaMEHTa, B J000¥ BbIOpanHO# (OopMe COCTaBbTE HPOrpamMMy Juisi
6eCKOH(IMKTHBIX OTHOIICHHI BHYTPH CEMbH.
Hanumure acce na temy “Kakyio 651 st BbIOpan npodeccuio, yuyuTbiBasi CBOM THII
TeMmIlepaMenTa u crocobunoctu?”’

B ST

1. OrMerbTe NPaBHILHbINA BADHAHT OTBETA:

L]

Oco6eHHOCTBIO MEIJICHHOT'O CHA YEJIOBEKA ABIIACTCS YpediceHue/yuaujenue
JIbIXaHUS U [1yJIbCA.

WHCTHHKT — 3TO COBOKYITHOCTb VCI06HbIX/0e3yC106HbIX PE(IIEKCOB.

B onbire TasnioBa cBer wist CO0aKH SIBISETCS YCI08HbIM/DE3YCI06HbIM PA3IPAIKUTEIIEM.
IIprcrOCOOUTECS K M3MEHSAIOIMMCS YCIIOBHSM JKH3HH IIOMOTAIOT
be3ycnoghvle/yciogHble PedIeKchI.

V yenoBeka 1ocie 3achlIaHus HaunHaeTcs Gasza bvicmpozo/mednenHo2o CHa.
[lepexuBanusi, B KOTOPBIX MPOSABIIAETCS OTHOLICHHE JIFO/ICH K OKPYKAIOLIEMY MHPY
U caMuM cebe, Ha3bIBAIOTCS HAMAMbIO/IMOYUAMU.

2. YcTaHOBHTE COOTBETCTBHE:

A. Tlporecc moncKa CXO/CTBA U PA3/IHYHs TIPE/IMETOB, BEIIEH 1 ABICHHM.

AHanm3 .

B. MBICHCHHOC OG'LCJIHHCHHC NpeaAMCTOB H ABJICHHH, HMCIOIIUX 06111"6
Cunres CBOMCTBA.
CpaBHenue

C. MBICHCH'HOC pacwiIC€HCHHE NIPEAMETA HIIH ABJICHHUSA, BBIJICJICHHUE €TO
0O0606menne YacTei. MDH3HAKOB, CBOMCTB.

D. Mricnennoe COCTMHEHHE DJIEMEHTOB, YaCTeH, TIIPH3HAKOB, CBOWCTB B
HECKOTODPOE 1eJioe.

142



3. Kakue yc10Busl HeOOX0AMMBI JIJIsl BLIPA0OTKH yCJI0BHBIX peduiekcor? Beibepure
HECKOJILKO BEPHbIX OTBETOB:

A. YCIOBHBIH pa3apakuTeNnb JOIDKEH MOAKPEIUIATLCH O0€3yCIOBHBIM Pa3IpayKUTEIIEM.

B. VcioBubli paspakuTeib JOIDKEH HECKOILKO orepexars 0e3ycioBHbIH
pas3ipaxuTeb.

C. Be3ycnoBHbI pa3apaskuTeNb JOJDKEH HECKOIBKO ONEPEXkKaTh YCIOBHBIN
pas3apaxKuTels.

D. JlocTato4no 0{HOPa30BOro HOAKPEILUICHUS YCIOBHOIO Pa3paXKUTelisi O€3yCIIOBHBIM.

E. Heo6x011M0 HEOJHOKPATHOE NOJAKPEILICHUE YCIOBHOTO Pa3gpaXKUTeNs
6e3yCII0BHBIM.

4. BoibepuTe BepHbIii 0TBET:
A. Co 3pennemM
1. MbInuIeHHe Beerja cBsA3aHo: B. Co ciryxom
C. C obonsueM
D. C peusio
E. C yyacTueMm aHaim3aTopoB

A. TlepBoii CUrHATIBHOM CHCTEME
B. Bropoi curnajibHON cucTeMe
C. K cBoiicTBaM yma

2. Peqb OTHOCHTCH K:

A. Ot HaHMOHATILHOCTH
B. Ot peyeBbIX 1IEHTPOB
C. Ot okpy»Kalomei ero si3bIKOBOH Cpe/ibl

3. OT 4yero 3aBHCHT, Ha KAaKOM f3bIKe
HaYHeT FOBOPHTH pedeHok?

A. JIBurarenpHas aMaTh

B. Obpasnas namMsaTh

C. DMouuoOHabHAS TAMATD
D. KpaTkoBpemeHHas IaMATh

4. Kaxoli Bua mamsatu paboraer npu
3aMOMHUHAHHH TAHIEBAJILHLIX JABH-
HKeHHH?

A. JlBurarenbHas
5. K poaroBpeMeHHON NaMATH 0THO- B. O6pasnas

CHTCH: C. DMmouuoHansHas
D. KpatkoBpemeHHas

5. OTBeTHTE Ha BONPOCHI:
e Kakue dakTopbl MOTYT IpHBECTH K OeccoHHMIIE?
e JloyeMy ¢ BO3PacTOM MEHSAETCS MPOAOIDKUTEIBHOCTh cHa? OT 4ero 9To 3aBUCHT?
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ISKOJIOMMYECKHUE
CUCTEMBIL.
YEJIOBEK

N OKPYXAIOLLAA
CPEOA

rnasa VI
+ XKuBble opraHM3mbl U OKpyXalollas cpeaa °

rasa VIl
- BnusiHWe OKpYXaloLLeil cpeAibl Ha 340POBbe YenoBeka



XUBbIE OPTAHA3MbI

m CPEHA OBUTAHUA OPITAHU3MA. SKOJIOM'MYECKUE ®AKTOPDI

— Kak rpynnupylotcsa akonorm4yeckue pakropbi?
" — KakoB pe3ynbTat BNUAHUA 3KONOrMYeckux pakTopoB Ha pacTeHUs
U XXUBOTHbIX?

Cpena o6uTaHusI OPraHU3MOB M JKOJIOTHYecKHe (pakTopbl. Beé, okpyxaro-
11e€ )KUBBIE OPraHU3MBbl, Ha3bIBACTCS cpedou obumanus. Kaxapli >KUBOI OpraHi3M
TECHO CBSI3aH C OKpYXKalonel cpesioif. B cpene oburanus opraHu3MEI TOIBEPraioT-
Cs BIMAHMUIO ONpEJieNICHHBIX (hakTopoB. OTAENbHBIC 3JIEMEHTH CpPEMbl, OKa3hbIBa-
IOIIME BIMSHHE HA OPraHU3M, Ha3bIBAIOTCS dK0N02UdecKkumu akmopamu. B 3aBu-
CHMOCTH OT THIIa BIUSHHS IKOJIOTHIECKUX (aKTOPOB Ha KUBOH OPTaHH3M UX JETISAT
Ha 3 GoJbIIMe IPYIIILL: abuomuyeckue, Guomuyeckue i aHmponozeHHvle haxmopul.

Abuomuuecxkue akmopwt (0T rped. “a’— orpuuanue, “bios”— xu3Hp). K HUM
OTHOCATCS TaKue (HaKTOPbI, KK Cem, G1adNCHOCHb, 0asieHue ammocpepwl, memne-
pamypa 6030yxa, KOIUYeCmeo MUHEPATIbHLIX CONel 8 NoYGe, BIANCHOCHb NOYBbL U
aspayus (OT rped. “aer’” — BO3ayX).

buomuueckue ¢axmopwl. OXBaTHIBAIOT BIMSHUE >KHBBIX OPraHU3MOB JpYI Ha
napyra. OnbUIeHHE pacTeHHH HACEKOMBIMH, KOHKYPEHIIMS MKy OPraHH3MaMH, XHII-
HUYECTBO, CAMOMO3 H T.I1. SABJISAIOTCS NPUMEpaMH OHOTHYECKUX (DaKTOPOB.

Anmponozennvie gpakmopwl (0T rped. “anthropos™— 4enosek, “genesisum’” — 1po-
HCXO0XJEHUE) — JeITEIHOCTD YeJI0BEKA, COMPOBOXKIAIONIAICS H3MEHEHHEM YCIOBHI
JKHM3HY JKUBBIX Opranu3MoB. Tak, B pe3yibTaTe X03sSHCTBEHHOH JEATEIEHOCTH YeIo-
BEKa M3MEHSETCA pelibed) MOBEPXHOCTH, XUMUYECKHH COCTaB, aTMocepa U JKUBbIE
CYILIECTBA.

AeaTenbHOCTDb .

OcHOBbIBasiCb Ha AaHHbIX TabnuLbl, NOCTPONTE rpacPmMK 3aBUCUMOCTHM YaCTOThbI Abl=
XaTesNbHbIX ABWMXEeHUN NATYLIKMA OT TeMnepaTypbl BoAbl:

TemnepaTypa Bogbl, °C +5 | +10 | +15[+25[+30| +40 | +45
MacToTa AblxaTenbHbiX ABMXKEeHUI (eauHuua) 3 140 )75 (110(120] 32 | 15

— lNpu kakon TemnepaTtype HabnioaaeTcs MakcMManbHas YacToTa AblXxaTenbHbIX ABWKEHUA?
— Mpu kakoi TemnepaTtype HabnioaaeTcs MUHUManbHas YactoTa AbIXaTenbHbIX ABMKEHWUA?

— Yro HabniopaeTcs npu HU3KoN Temnepatype? O Yem 31O cBUAETENLCTBYET?

— Y70 NpoMcxoauT Npu BLICOKOW TeMnepatype?

— KyeMy MOXeT NpUBECTU MOHWKEHWE (M NOBbILLEHUE) TEMMEPATYPbl OKPYKatoLLEeN cpeabl?
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MHTEeHCUBHOCTD BJIMAHHSA 3K0JIOrHYeCKHX paKkTOopoB Ha opranu3m. Kaxasii
SKOJIOTHYECKHH (PaKTOp BIMAET Ha OPTaHH3M C ONPEAETCHHON MHTEHCHBHOCTHIO.
Hamnpumep, HHTEHCHBHOCTE OCBEILCHHUS JIMCTHEB KOMHATHOTO PACTCHHUSA, CTOAILETO
Ha OKHE C F0)KHON CTOPOHBI HOMEIIECHHUS, BBIIIE TAKOBOM HAa CEBEPHOM CTOPOHE.

HurencuBHOCTS hakTopa, Hanbonee OIaronpUATHYIO JUIS KH3HEACATENHOCTH,
Ha3BIBAIOT ONMUMAIbHOU UHMEHCUBHOCMbIO, I onmumymom. K nmpumepy, onru-
MajbHas TeMieparypa s pa3BuTus OenokodanHo# kamyctel — 15-18°C. Yem
O6mbKe mokaszaTtenb BIMAHHA (akTopa K ONTUMYMY, TeM Gonee 3¢GEeKTUBHO Mpo-
TEKAIOT NMPOLECCHI XKU3HEACATEILHOCTH opranu3Ma. 1 Hao6opoT, 1o Mepe yaaneHus
OT ONTHMYMa OpraHu3M ociabeBaer.

3aBMCUMOCTbL XU3HEOeATeNIbHOCTH opraHuima oT
MHTEHCUBHOCTM 3KONnormvyeckoro q)axropa

A

s 4
T Y

i
T

CxopocTs pocra

R
= R
.

——
-+
-+
<

=

A>
]

Npenens BLIHOCNMBOCTKU Opranwuama
'MBESNb CTPECC ONTUMYM CTPECC T[WBENb

Bo BiusHMM Kaxaoro ¢akropa CyImeCTBYIOT MaKCHMallbHbIE H MHUHMMAaJbHbIE
KpUTHYECKHe npefensl. ['panuiia, 3a mpeaesnaMu KOTOPOH CyIIECTBOBAaHHE Opra-
HU3Ma HEBO3MOXKHO, HA3BIBAIOT npedenom evlHocausocmu. 3HadeHue (akxropa,
61M3K0e K KPUTHYECKOW rpaHuIle oOJIaCTH BIMSHMSA, MEIIAET HOPMAJIbHON XKM3-
HEJIeATeIbHOCTH OPraHu3Ma M OTPaHUYMBACT €€. DTO HA3BIBAIOT 02PAHUYUBAIOUWUM
pakmopom.

Abunornyeckue Gpaxropsl cpeabl. [ Ha3eMHBIX OPraHU3MOB Takue (HaKTopsl,
KaK CBET, TEMIIEPATYypPa U BIAKHOCTh, UMEIOT CYIIECTBEHHOE 3HAUYEHHE.

Ceem. OCHOBHBIM HCTOYHUKOM cBeTa Ha 3emuie sBasercs Comnne. CnekTpaib-
HBII COCTaB, JUIMHA BOJHBI, HHTCHCHBHOCTH CBETa H3MEHACTCA B 3aBUCHMOCTH OT
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BpeMEHH JIHA, ce30Ha. ColHEeYHbIe JTy4H MOJpa3/ieNIAloTCA Ha yIbTpadHOIeTOBBIE,
BU/IMMBIE M HH(paKpacHEIE.

VabrpaduoneToBeie TydH ObIBalOT KOPOTKO- M JUTMHHOBOJHOBBIC. DTH JIy4H
0051a1af0T BBICOKO# XMMHYECKOM aKTMBHOCTBHIO. B Gonbumimx go3ax yiasrpaduo-
JICTOBBIC JTy4YH FYGHTCJ'IBHLI JJIA BCETO XHUBOI'0, HO B MAaJIBIX 034X OHH HCOﬁXOJIPIMLI
OpraHu3My, y4acTBys B 0Opa3oBaHuM BUTaMuHA D.

Buiumble JTyud cnekTpa cBeTa MPaKTHYECKH HE 3aIepKUBAIOTCS aTMOC(hEepo.
Onu umeroT Oonblioe 3HaueHHe A8 GOTOCHHTe3a. Buaumble JIyyd pa3iuduMbl
OOJIBIIMHCTBOM KHBOTHBIX.

HndpakpacHbie Iy He BOCIPHHHMAIOTCA IJ1a30M 4YernoBeka. OHM SBIAIOTCH
HCTOYHHMKOM TeIlIa.

AbBuoTuyeckue dpakTopbl cpeabl

Ynerpaguoneros 1 VinbpakpacHoe
HanyvyexHne e uanyuexue

400 450 500 550 600 650 700
AnuHa sonHsl (HM) -

Temnepamypa. BepXHuii npeies BHIHOCIUBOCTH U1 OONBUIMHCTBA OPraHU3MOB
paBeH +40—45°C. J)Ku3HeHHas aKTUBHOCTH OOJIBIIMHCTBA JKUBBIX CYIIECTB, KpOME
TEIIOKPOBHEIX, ocinabeBaeT mpu Temreparype 0°C. Y opraHu3MoB ¢ HETOCTOSHHON
TeMIIepaTypoH TeJia MOBBIIIEHUE TeMIIEPATyPhl CPeJibl IO ONPEJIEICHHOI0 3HAYeHUA
BBI3BIBAET YCKOPEHUE MPOIIECCOB OOMEHA BEILIECTB, POCTA M PA3BUTHAL.

Bnascrnocms. T1oTpeOGHOCTE OPraHU3MOB B OIPEACICHHOM YPOBHE BIIQXKHOCTH

3aBHCHUT OT BPEMEHH TOJa U MECTa HX obu-
TaHusa. B Iponecce 35BOJIKOIHMH Y HHX BbIpa-

6oTanmuch (GHU3N0IOrHIECKUE IPUCIIOCOOICHHS - aKonoruyeckue akTopbi
JUTS TIOAZEPIKAHUS TTOCTOSHHOTO YPOBHS BOIBI * ONTUMarnbHasA UHTEHCUBHOCTL
B opranusme. HeocTaTok BIaXHOCTH OrpaHH- SHRann BRNOCHINBOC TN

* orpaHM4MBaloWunin chakrop
YHBAET UX JKU3HEIEATEIHHOCTh U reorpaduye-

CKO€ pacIpOCTpaHECHHE.
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NPUMEHEHME W NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. 3aBepmmTe NpeI0KeHHS, HCIOJIb3Ys KII0YeBbIe CJI0BA:

Jkonoru4yeckun akrop, buotnyeckumn hakrop, abMoTuyeckun pakTop, aHTpo-

NoreHHbIn (pakTop, orpaHMYMBaOWMi hakTop, ONTUMYM, Npeaen BbIHOCNU-

BOCTU

1. CoBOKYMHOCTh (pU3HYECKHX M XHUMHUYECKUX (paKTOPOB HEXKUBOH IPHPOABI, BIUAOLIUX
Ha OpPraHU3M H Cpey ero OOMTaHus, Ha3bIBAETCA ...

2. WHTteHcuBHOCTH dakTopa, Hanboee 61aronpHATHYIO JUIS )KH3HEACATEIILHOCTH,
HAa3bIBAOT ...

3. 3HaueHwme ... pakTopa , 61M3K0E K KPHTHYECKOH IrpaHHUIle 00IaCTH BIHUSHUSA, MEIIaeT
HOPMAJTBHOM XKH3HECATEILHOCTH OPTaHH3Ma.

4. Bce KOMIIOHEHTBI IPHPOIHOH CPE/Ib, OKa3bIBAOIIIE BIMSIHHE HAa COCTOSTHHE

OpraHW3Ma, HOIYJIALMH, IPUPOIHBIX COOOIECTB, HA3BIBAIOTCA ..

OnsUleHNE PaCTEeHHH HaCEKOMBIMH OTHOCHTCA K ...

Ipenen ¢axTopa A BEDKHBAaHUS OpPraHW3Ma Ha3bIBAeTCH ...

PajroakTHBHOE 3arpsA3HEHHE TIOYBEI OTHOCHTCS K ...

Naw

2. YCTaHOBHTE COOTBETCTBHE:

1) BHeceHHE B MOYBY OPraHHYECKUX YAOOPEHHUH
2) YMeHbIIEHHE OCBEIEHHOCTH 110 MEPE BO3PAaCTaHHS
rTyOHHBI BOoeMa

A. AOMoTHYECKHH 3) BhInajienne 0cajIkoB
daxTop 4) IIpekpalueHne ByIKaHHYECKOH aKTHBHOCTH
B. buoruuecknii paxkrop 5) [IpopexuBaHue CESHIIEB TOMaTOB
C. AHTPONOreHHbIii 6) O6menenye pex B pe3yJIbTaTe YHHUTOKEHHS JIECOB
daxrop 7) IlonmKeHHEe TeMIIEpaTyphl BO3AyXa
8) Cum6103 6000BBIX pacTeHHi ¢ KITyOSHPKOBBIMH
OakTepuaMH

9) Iloeganne MaJMHBI MEABEASIMH
10) 3apakeHHe YenoBeKa XOJIePHBIM BHOPHOHOM
11) Beibpoc BpeHBIX BemecTB B arMochepy

3. 3anosHHTE Tab/IHITY:

CaeToBbBI€ JIy9H OcobGenHOCTH 3HaveHue

VibrpaduoneroBpie

Bugumeie

WndpaxpacHsie

4. IlpuBeauTe MPEMEPHI PA3IMYHBLIX NPHCIOCOOIEHHH pacTeHHil H JKUBOTHBIX K
HeAOCTATKY BJIard (He MeHee 4-5).
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m nPMPOﬂHbIE COOBLUECTBA U 3KOJNNOMrM4YECKUE CUCTEMbI

—YT0 Takoe 3konoruyeckum dakrop?
’ — Kakue cywecTByIOT 3Konoruyeckue akropbi?

— Kakve B3aMMOOTHOLLUEHUA CYLLECTBYHOT MeXay hakTopamMu XXUBOWU U
HEXWBOW CUCTEMBI?

B npupoze ocobu, oTHOCAIMECS K pa3HbIM BHaM, KHUBYT HE I10 OTACIBLHOCTH, a
B BHJIE rpymn. Takue rpynmbl, OOMTalONHe Ha ONPEICICHHON TepPUTOPHH Ha ITPO-
TSDKCHUH [IPO/I0JDKUTEIILHOTO [IEPHO/Ia BPEMEHH, Ha3bIBAIOTCA NPUPOOHBIMU COOO-
wecmeamu, Wi oOuoyenozamu. Ilpumepamu OHOLEHO30B SIBISIOTCS TaKHe
NPUPOJIHEIE COOOIIECTBa, KaKk 0OJIOTO, JIYT, IHPOKOIMCTBEHHEIH JIEC U IpyTHE.

Crpykrypa 6uouenosa. Mexay NonyJIsuusMH OTAEIbHBIX BUIOB, COCTABIIA-
OImUX OMOIEHO03, 32 CYET COBMECTHOTO NPOXHUBAHHUS (HOPMHUPYIOTCS OIpeje-
JICHHBIC B3aMMOOTHOIICHHS (KOHKYPEHIIHS, XHIIHUK — KEPTBA, MapasuT — X03-
SIMH, CHMOMO3 U T.11.)

fAlpycel B OMoueHo3e neca

OcHoBy O6oibIIMHCTBA OMOLCHO30B COCTAaBIAIOT pacTeHUs. B HEKOTOpPBIX
Clly4asX pacTeHHs PACIIOararTcs MOATaXKHO, TO ecTh spycamu. K npumepy, ae-
PEBbs, KyCTAPHUKH M TPABHI B JIECY 3aHMMAIOT Pa3JIMYHBIC YIACTKH IIPOCTPAHCTBA.
Tak, Bepxuuil spyc 06pa3yioT AepeBbs, CPEIHUNA — KyCTAPHUKH, a HWKHUH 3aHU-
MalT TpaBiHUCTBIC pacTeHUA. CBsA3aHHBIC C PACTCHHAMH JKHBOTHBIC TaKXke
pacnpezeneHs! 1o sipycaM. B BepxHeM sipyce 0OUTAIOT GEIKH, ITHIBI, B HUKHEM —
3aiIIBl, €XKH, JIUCHI, MyPaBbU U IPYTHE WICHHCTOHOTHE.

YiieHbI IPUPOIHBIX COOOIIECTB CIIOCOOHBI CaMM CO3/1aBaTh ONPE/CICHHYIO CPEy;
HAIpuMep, B JIECY KPYIIHbIE JEPEBbs OCIAOISIOT CHIy BETpa, Y4acTBYIOT B oOpaso-
BaHWH JIECHOM TOJACTHJIKH, M3MEHSAIOT MHKDPOKIMMAT, CO3/al0T TE€Hb W BIIAXKHOCT.
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Takum o6pa3zom, oHH, GopMUPYs 0COOBII MHKPOKIMMAT, 00€CIIeUHBAIOT COBMECTHOE
TPO>KMBAHKE JPYTUX JKUBBIX CYIIECTB Ha 3TON TeppUTOpHH. B uToTe ycnoBus oburanus
TIOMYJISALMH BHIOB H3MCHSAIOTCA B 61arONpHATHOM HalpaBJICHUH.

MpupoaHbie coobuwecTea

AeaTenbHOCTHb - NMpakTuyeckan pabora

W3yueHue BuaoBoro pasHooGpasms v Lenen NUTaHUs B akBapuyme
1. Kakue BoaHble pacTeHus Npom3pacTaloT B aksapuyme?
2. Kakux npeactasutenei 6ecrno3BoHOYHbIX Bbl 3aMeTUNM  — YTo npousoinger B

(monniocku, pakoobpasHble u T.4.)7 aKBapuyme, ecriu U3 Hero
3. Kakue pbibku obutaloT B akBapuyme? 3anonHute YAAnNUTL MONJIOCKOB?
Tabnuuy no pesynbTatam HabnoaeHuit:
PacTtenusn XuBoTHbIE

Bopopocnu | lNokpbiToceMeHHble | Mornniocku Pakoo6pasHble PbiObI

4. MNocTpouTe BCe BO3MOXHbIE CXEMb! MULLIEBLIX LIENen B akBapuyme.

Ikonoruyeckas cucrema. Jlroboe npupoaHoe coobImecTBo (OHOIECHO3) KUBBIX
CYIIECTB B COBOKYITHOCTH C MX CPeJIoi 0OuTaHMs 00pa3yeT 9Kon02uuecKylo cucme-
My (6uozeoyernos). B 5KOIOrHYECKUX CHCTEMaX MPOMCXOJUT KPYrOBOPOT BEILECTB
U JHepruu. Bo BpeMs KpyroBopoTa BEIIECTB HEOPraHHYECKHE BEIECTBA — BOJA,
YIJIEKUCIIBIA Ta3, COeMHEHHs a30Ta — MOTPeONAIOTCS KHUBBIMH CYIIECTBAMH, a
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nocie ux rubenu Bo3Bpamaiorcs B nousy. B mobyio sxocucTeMy A0JDKHA MOCTY-
naTh SHeprus. OCHOBHBIM HMCTOYHHMKOM 3Hepruu Ha 3emute sBisercs Comnne. Ho
COJIHEYHYIO SHEPTHIO MOTYT MCIOJIB30BATh JIMIIE aBTOTPO(HI.

K aBrorpodpam oTHOCATCS (OTOCHHTE3UPY-
IOIHE pacTeHus, nnanobaxkrepun. OHU Ha3BIBAIOT-

¢ npodyyernmamu. OCTalbHBIE OPraHU3MEI, I10- * npupoaHoe cooblecTBo

TpeOIsAIONe TOTOBbIE OPraHUYECKHE BEIIECTBa, * 6uoueHo3
OTHOCAT K rereporpodam. ['ereporpods! ycBansa- . g:;;eoueuoa

10T OPraHMYECKHE BENIECTBA, CHHTE3HPYEMBIE IIPO- i B OTOTHIGEKAR EHCTOME
JIYLEHTaMH, TPEBPAIAIOT X B JPYTUe BEHIECTB U * npoAyLeHT

MHHepanu3yloT ux. ['ereporpodHble OpraHU3MBI * KOHCYMEeHT
JIENATCSL Ha KOHCYMeHmo8 — MoTpeburenei opra- * PeayueHT
* Buocdepa

HUYECKUX BEUICCTB, H peoyyeHmos — OpraHu3MBl,
MHHEPAJIM3UPYIOIME OpraHuueckue coeauHeHus. K KOHCyMeHTamM OTHOCATCS
OONBIIMHCTBO XUBOTHBIX W HeKoTophble rpubsl. [locne rubenm mpoayneHTOB |
KOHCYMEHTOB UX OpPraHM4YE€CKHE OCTaHKH, pa3pymasch O HEOPraHMIECKHUX BEIECTB
peayueHTaMud (B OCHOBHOM OakTepusMH M IpubaMu), CHOBa BO3BpAILAalOTCS B
NPUPOIY U MOTPEOIAIOTCS PACTCHUSIMHU, TO €CTh IPOUCXOUT KPYTOBOPOT BEIIECTB.

ITumesas nenb. B 5K0I0rHYeCcKoi CHCTEME OZTHU OPTaHU3MBI SABJIAIOTCS MTHIEH
JUIS IPYTHX, U B MTOT€ DHEPrus, COJEpXKaIlascs B IHIIE, NEPEXOAUT OT OJHOIO
opranusma K apyromy. Takum o6pa3om cosgaercs nuieBas 1ernb. [IepBsiM 3BeHOM,
BXOJMINUM B IHINEBYIO LIENb, SBIAIOTCA NMPOAYLEHTH. IIpOAyHEeHTHI ABIAIOTCA
IUILEH JUI1 KOHCYMEHTOB IIEPBOTO MOPSJIKa, KOTOPEIMH B CBOIO O9EPE/Ib MMATAIOTCSA
KOHCYMEHTB! BTOPOI'O IOpsJka ¥ T.A. B KaXIoM mocieayromeM 3BeHe MHUIECBOM
nenu 80—-95% sueprum, conepixanieiics B UIIE, paCCEUBAETCS B BUJE TEIUIA B OKPY-
JKaromer cpeze. BenencTeue 3THX MOTEph HEPTHHM B IHINEBOM LM HE ObIBaeT
6oinee 4-5 3BeHbEB.

NMuuwesBas uenk
B 3KONOru4yeckom
cucrteme
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HckycerBennbie 6uoreonenosnl. buoreoneHossl MOryT ObITh HCKYCCTBEHHO
CO3/aHBI ¥ 4esioBeKoM. K HeKyccTBEeHHBIM OHOTe0IIeH03aM OTHOCSATCS TIAITHH, CaIbl,
oropoabl U T.N. MCKycCTBEHHBIC OHMOICONECHO3BI HE MOTYT CYIIECTBOBAaTH 6e3
yuactus yenopeka. [Ipupojnsie sxe 6uoreoneHossl 60ee ycTONYUBB U B TEYEHUE
JIOJITOrO BPEMEHH NMPAKTHYECKH HE H3MEHSIOTCS.

UckyccTBeHHbIE BUOreoLeHo3bl, CO34aHHbIe YerOBeKOM

Mapk

Buocdepa. Bee skocHcTeMBI B3aHMOCBS3aHbI U BMECTE 00pa3yloT kKHBYIO 060-
s04Ky 3emum. I109TOMY BCIO COBOKYITHOCTB JKMBBIX CYIIECTB, OOMTAIOMUX Ha 3emile,
MOXXHO paccMaTpUBaTh Kak Ooiee KpyImHyI0 9KOCHCTEMY, Ha3bIBaeMyIo buocghepoil.

NPUMEHEHME W NMPOBEPKA NMOJTYYEHHbIX 3HAHWIA .

1. BoiGepuTe BepHbIe yTBepKIeHHs:
a. SIpyCHOCTD JlaeT pacTeHHsM BO3MOXKHOCTH 00Jiee MOJIHO MCII0NIb30BaTh PECYpPChl
Cpebl.
b. IIpumepoM MeXBHI0BON KOHKYPEHIIHH ABJIAIOTCSA B3aUMOOTHOILIEHHUS BOJIKOB B CTae.
¢. XMIIHAYECTBO, KaK IPABHIIO, IOJIE3HO IS MOYJISILHH KEPTB.
d.ITapa3uTOB OTHOCAT K PEILYLIEHTaM.
e. B 1iecHbIX 3KOCHCTEMAaX OCHOBHYIO GHOMAcCy COCTABISIOT JAEPEBbAL.
f. B 60ibmMHCTBE OMOr€OLIEHO30B €CTh MPOIAYLIEHTbI.
g.JTro60ii 6UOreoLeHO3 ABIAETCA IKOCHCTEMOM.
h. BonbIMHCTBO pacTeHuit ABISIOTCS MPOAYLEHTAMH.

2. CpaBHHTE aKBapHYM € eCTECTBEHHBLIM BogoeMoM. OTMeTbTe HX CXOHbIE U
OTJIHYHTeIbHbIe 0c00eHHOCTH Ha quarpaMme Benna:

EcTecTBeHHBIN BOIOEM
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3. PaccmoTpuTe cxeMy nenu nutanus. Kakas crpoka B Ta0/IMIe OTHOCHTCS:
A — K TPaBSIHUCTOMY PaCTCHHIO;

B — x 3aiiny;
C — K BOJIKY.

/| gl s
Ne | Atotpod | I'ereporpod | ITpoaynent |Koncyment nepeoro | KoncymeHT BTOporo
TIOpsAKa TopsaKa
1 Her Ha Her Ja Her
2 Ja Her Ja Her Ha
3 Her Ja Her Her Ja
4 Ja Her Ha Ja Her

« rnasa Vi« XKvBble OpraHU3Mb1 M OKpYXaloLas cpeaa *
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m BVIOJ'IOI'VNECKME PUTMbI

— Yro Takoe abuotuyeckue pakropbi?
? — Kakoe BnusiHMe OHM OKa3bIBaKOT HA XMUBbIE OPraHU3MbI?

AesTenbHOCTHb .

PaccmoTpuTe rpaduky, oTpaxaowme pe3ynbTaTbl HeKOTOPbIX UCCNeAoBaHUN.
YCTHO onuwINTe KaXAbIA U3 HUX:
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a) Ce3oHHass CMeHa CyTOMHON  ¢©) YMCTBEHHas paboTocnocoBHOCTb LUKOMbHUKOB B
aKTUBHOCTW V NeCYaHOK TevyeHue Hegenu

— Kakoe obLyee cBoiicTBo 0b6beauHaeT aTn rpacdukn?
— Kakoit BbIBOA MOXHO cAenaTh Ha OCHOBaHUM 3TUX AaHHbIX?
— ['Ae v Kak MOXHO UCNONb30BaTh NONYYEHHbIE AaHHbIE?

[leproguyecKku TOBTOPSIONUMECH M3MEHEHHS HHTCHCHUBHOCTH OMOJOTHYECKHUX
[POLIECCOB HAa3BIBAKOTCS OUONO2ULECKUMU PUMMAMU.

Buonornyeckue putmbl. Bee sxuBble cymectsa, oburaonme Ha 3emie, npu-
crocoOUIMCh K OHONOrHYeCKUM puTMaM. B 3aBUCHMOCTH OT BpalleHus 3eMIIH BO-
Kpyr cBoe ocu 1 CoTHIa TPOUCXOIUT H3MEHEHHE OCBCIICHHOCTH M TEMIIEPaTYPEI,
YTO B pPE3yJbTaTe NIPUBOAUT K BO3HHKHOBEHHIO OHOJIOIMYECKHMX PHUTMOB. OTH
(axTOpel NEPHOJUYECKH MEHSIOTCSA B TEUEHHE CYTOK, rozga. Ilo sroit mpuumne y
JKUBBIX OPraHU3MOB BO3HHKIIM TaKUE PUTMEI, KaK CyTOYHEIE, CE30HHEIE, TO/IOBEIE

ap.
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Buonornueckue puTMbI OpraHu3Ma Moaaep-
JKUBAIOTCS OTIPE/ICTICHHBIM BHYTPEHHHM MEXa-
HH3MOM, Ha3BIBaEMBIM “‘Ouonozuveckue uacol”.
“buosioruyeckre 4acel” — 3TO CHOCOOHOCTH
OpraHU3MOB YyBCTBOBAaTh BpeMs AHA. Y 60ib-
IIMHCTBA OPraHU3MOB ©oyiee BBIPAXKCHHI Cy-
TOYHBIE U CE30HHBIE PUTMBI.

Cymounvie pummpl. B pe3ynpTaTe BpalieHHs
3eMiIM BOKPYT CBOEH OCH IIPOMCXOJHT CMEHA
JIHS U HOYM. VI3MeHeHHe OCBENICHHOCTH B Te-
YEeHUE JHS Yy pacTeHHH INPUBOJUT K BOZHHKHO-
BEHHIO NEPUOJMYHOCTH TAKUX TOBTOPSIOMIAXCS
NpoLECCOB, KakK (DOTOCHHTE3, TpaHCIHpauus,
OTKpbIBAaHHE M 3aKpbIBaHHE LIBETOB. Temiie-
paTypa B T€4EHHE CYTOK TOXKE MEHSETCA. JTO
OJIVH M3 HEOOXOIMMBIX (h)aKTOPOB JUISt Pa3BUTHS
pPacTeHMH; TaK, pacTCHHE TOMAaTa XOpOIIO pas-
BUBACTCS, KOT/Ia CpeIHsAs [HEBHAs TeMIle-
patypat26°C, a HouHas oxomo +18°C.

V JKUBOTHBIX B TEYEHHE JIHA CMEHSAIOTCA (a-
3bl aKTUBHOCTH M TOKOs. JKMBOTHBIE, BEeyLIHE
JTHEBHOU 00pa3 »u3HH (HarmpuMep, BOPOOLHHO-
oOpa3Hble, MypaBEH | T.J1.), aKTHBHEI B CBETJIOE
BpeMsi CyTOK. JIeTyure MBIIIH Ke, MPOSBIIAIO-
o€ aKkTHBHOCTh B HOYHOE BpEMs, JaXe B
mab0paTOPHEIX YCIOBHUAX TPH COJEPKAHHH Ha
CBETY HOYbIO ITOKHIAIOT CBOE yOeKHIIE.

Ce3onnvie pummbl. BO3HHKAIOT B CBS3H C
Bpamenuem 3emun Bokpyr Comnua. B pomu
CUTHaJIa 0 NpUOIMIKEHUH TOTO WIIM HHOT'O Bpe-
MEHHM rOfia BBICTYIAET U3MEHEHHE [UIMHBI CBe-
TOBOTO JHS, CBA3aHHOE C TOJOBBIM XOIOM TEM-
nepatypbl. OTBeTHasi peaknus OpraHu3Ma Ha
IUIMHY CBETOBOIO JHS Ha3bIBaeTcs ¢homone-
puoousmom. Ha yBenuueHHe IPOLOIIKHUTEIIb-
HOCTH JHS OpPTraHM3M OTBEYAET IOBLIIEHHEM
KM3HEHHOW aKTUBHOCTH.

BecHoil ¢ yBenMYeHHEM IPOJIOKUTEIBHO-
CTH AHA npobyxaaercs Bca npupoja. Bo BTo-
PO¥ TOJIOBHMHE JICTAa IPOMCXOAUT CHITBHBIA IIPH~-
TOK IUTATEJIbHBIX BELIECTB B CTEOIIM, KOPHU H
IpyTHE 3UMYIOLIME OpPTaHBl PacTEHHMH, co3pe-

o

Knwouessie cnosa

 Buonoruyeckue puTMbl
* Buonoruyeckue 4acbl
- choTOonepuoau3m

B Yenose4yeckoM opraHu3me Bbli-
aBneHo 6onee 300 hyHKLUMIA K
NpoLIeccoB, perynupyembix “6no-
noruyeckumu Yacamu”. K npume-
py, B TEYEHWUE CYTOK Yy Yenoseka
NPOUCXOAUT y4alleHne U ypexe-
Hue nynbca:

—B 9-10 Yyacos nynbc B HOpPME;
—B 13-14 yacos nynbc
CTaHOBUTCS HUXE;

—B 16-18 yacos yacToTa nynbca
CTaHOBUTCH BbILLE;

=B 22-23 Yaca nynbc ypexaercs.

MakcumanbHbie 3Ha4eHus apTe-
puanbHOro AaBrneHus Yenoseka
dukcupytorca B 12-13 n 18 va-
cOB. A camble HU3KMe nokasare-
NV NPUXOAATCA Ha paHHee yTpo U
23-24 vaca.

KonuyecTBo rnoKko3bl B KPOBY U3-
MEHSIeTCsl B Te4YeHWe CyToK. Tak,
MaKCMMarnbHOro 3Ha4YeHus OHO A40C-
Turaet B 2, 9, 14, 18 n 22 yaca.

Temnepatypa Tena Takke 3a-
BWUCUT OT CYTOYHOro putma. Y=
pOM OHa MUHUManbHas, a BO
BTOpOIA nonosuHe AHs (B 18.00)
[ocTUraeT Makcumyma.

BuopuTmbl Yenoseka

LTS
PatioroenocolvwdcTs \_}
Aepuansron \-/v_,\

ARENENN0
Cepausdnanna L~
gy S ST

Tenneparypa Tena \_/r”\
FopMon MENETOMN —L /
A SR

BAIOT IUIOJBI U CeMEHA. Y MCHBIIICHUE MPOAOJDKUTCIIEHOCTH CBCTOBOI'O JHA CTaHO-
BUTCS CHIHAJIOM JUIA HOATrOTOBKM K 3uMe. B ato BpEMs Y HCKOTOPBIX JXHBOTHBIX
HAYUHACTCA JIMHbKA, YIICTAKT ICPCIICTHBIC IITHIBI.
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NPUMEHEHME WU NPOBEPKA NOJIYYEHHbIX 3 ]7] .

1. OnpenesnuTe 6HOPHTMBI (CYTOUHBIE, TOXMYHbBIE) B COOBITHSX, IEPEeUHCTCHHBIX
HHKE:
1. Tlepesner nrHI Ha 1Or
2. Cnisuka y 6ypsix MeBejieit

3. PackpbIBaHHE IIBETOB PAHHHM YTPOM Buosioruieckue purMb
4. JIuupKa y MIICKOITHTAIOMINX CyTouHble Ce3oHHBIE
5. Ilpo6y»xaeHue pacTeHHI BECHOM PHTMBI PHTMBI

6. CoH ¥ 60pCTBOBaHHE Y YeIOBEKA

7. ABUTaMHHO3BI YEJIOBEKA

8. JIucromnag OCEHBIO

9. Ho4Hasi akTHBHOCTb €XeH

10. I'ne310BanMe NTHIT

11. JIpIXaTenbHBIH PUTM YeIOBEKA

12. HabyxaHune nodex pacTeHun

13. IIBeTeHHE MOACHEKHHUKA

14. O6pa3zoBanue IIOOB M CEMSH PAaCTEHHIT

15. YepeioBaHue NIOKOJIEHHUIH y HACEKOMBIX (SHII0—THIMHKa—KYKOJIKa—B3pocJias 0cobb)

2. BoiOepuTe BepHbIii OTBeT:

e UYepejoBaHHe BO BpeMEHH OHOJIOIHYECKHX IIPOLIECCOB HA3bIBAETCH ghomonepuoousmom/ 6uo-
JI02UYECKUM PUMMOM.

e BOJIBIIMHCTBO JKUBOTHBIX JUISl ONIPEJIE/IeH s BPEMEHH [IOJIrOTOBKH K 3UMHEH CIISYKEe MCIIOJb=
3YIOT Ce30HHbIe COOMHOUEHUA OHEGHBIX U HOYHBIX MEMNEPAMYpP/PUMM Hepedo8anus memHo20
U c6emn020 BpemMeHU Cymox.

e AKTHBHOCTb B TEUEHHE BCETO rofa MPOABISET 801K/ Me08e0b.

e DOTONEPHOIU3M — ITO PUMMUYHAS CMEHA OHSL U HOYU/PeaKyus Op2aHu3Ma Ha Ce30HHbIE U3-
MeHEHUsL ONUHbL OHA.

o 3emnempsacenus u HagoOHeHUA/exnce200H0e copacvieanue MUCMEbl 0epesbAMU He TIPHYUCIIAIOT
K IMKJIHYECKHUM TMPOLEccaM.

e [7IaBHBEIM PEerynATOpOM CE30HHBIX HW3MEHEHMH B JKM3HH DAacTeHHWH M JKHBOTHBIX SBJIAETCS
RPOOOIICUMETLIHOC OHA/KOTUYECMBO NUWYU.

e JIuHbKA XUBOTHBIX He AGIAEMCA/A6/18emes WAKIHIECKUM MPOIIECCOM.

3. OrBeTbTE HA BONPOCHI:

1. IloueMy 4esOBeK IIpH aBHANEpeleTe B JPyroe IONyIIapHe OTMEYaeT PAacCTPOMCTBO CHA M
aInmneTHTa, JeNPECCHIO, TOIOBHbIE 60H?

2. Tloyemy aBapHH Ha MPOU3BOJCTBE U JJOPOXKHO-TPAHCIIOPTHBIE MPOMCIIECTBHS Yallle IPOUCXOAT
B onpezenenHsle yackl: ¢ 22.00 xo 04.00 u mexxy 13.00 u 15.00?

3. Kak BomsioT TCPHOINYCCKHC H3MCHCHHA d)mnonomecmro COCTOSHHA OpraHM3Ma Ha
COIMANIBEHYIO JICATCIIBHOCTh yesioBeka?

4. B ueM npuuMHA IOBBILIEHHS 3a00/1€BAEMOCTH BHUPYCHbIMH MH(EKUMSIMH B 3UMHHH NEPUOJ
roja?
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m 3AI'P$I3HEHVIE OKPYXAIOLEW CPEQbI

— KakoBbl NpMYMHbLI 3arpsa3HeHnn oKpyXatowen cpeabl?
— Kakyio onacHocTb Ansi YenoBeka co3aeT 3arpsisHeHue oKkpyxarollen cpeabl?
&

Hacenenune 3emim HempephIBHO pacTeT. [ ymoBiaeTBOpeHHs MOTpeOHOCTEH
HaceJICHHs MHTCHCHBHO Pa3BHBACTCA TEXHOJIOTHUS, NOCTOSHHO CO3JAIOTCS IPOU3=
BOJICTBEHHBIE NPENPHATHA. DTOT MPOLIECC CO3JAET YCIOBUS IS 3arPA3HEHHA Cpe-
Abl. 3arpsA3HEHHEe OKPYXKAIOMIEH Cpebl IMPUBOJAMUT K HAPYIIEHHIO 3KOJOTHYECKOTO
6ananca, 4T0, B CBOIO 0YEPE/Ib, HETATHBHO BIHMACT Ha 3/I0POBHE YEIIOBEKA.

OdeaTenbHOCTH .

MpoaHanuaupyinTe Tabnuuy (aaHHble oTHocATcA K 2014 rogy), Ha OCHOBe ee AaH-

HbIX NOCTPONWTE AnarpaMMy U OTBeTbTe Ha BONpPOCHI:

— Kak Bbl gymaeTe, kakue npeanpusaTusa ABNAITCA MCTOYHUKAMU 3arpA3HAIOLLNX
BeLLecTB, yKasaHHbIX B Tabnuue?

— KakoBo cooTHolleHue ypoBHew 3arpsisHeHust Kacnuickoro mopsi Bonron u pekamu
AsepbangxaHa?

— Kakve mepbl MOXHO NpeanpuHATE ANA NpeaoTBpalleHns 3arpasHeHns Kacnuinckoro
mMopsi?

3arpszHeHun Kacnuiickoro mops Bonroi u pekamu Asepbainpxana

e W3 Bonru W3 pek AsepbangpkaHa
ThIC. TOHH % ThIC. TOHH %
HedrenpoaykTsi 242,56 96,7 8,332 29
deHonbl 2,447 88,0 1,092 3,7
CUHTETUYECK1e NOBEPXHOCTHO- 6,72 77,0 1,225 21,3
aKTUBHbIE BellecTsa
Tspkenble MeTansb 12,644 45,97 1,213 2,2

3arpsiznenne armocdepsl. SIOBUTHIE BelIeCTBa, BHIOPACHIBAEMBIE TAaKUMH
KPYIIHBIMH IIPOM3BOJCTBEHHBIMH IIPEANPHATHAMH, KaK 3aBOJbI ¥ (pabpuku, mpea-
NPUATHAMU HEPTEXUMHUYECKOH ITPOMBIITIEHHOCTH M TEIUIOBBIMH 3JIEKTPOCTAHIMS-
MH, 3arps3HSIOT aTMochepy. YBeIuueHHe KOTHYECTBA SIJOBUTHIX Ia30B IPUBOIUT K
PaspyLICHUIO O30HOBOTO CIIOSI aTMOC(EpH!, 3alIUIIAIONIEr0 3eMIII0 OT I'yOHUTENb-
HOTI'O BIIMSHUA YIbTPa(HOIICTOBBIX JIyueH. B HacTosiIee BpeMst O{HIM H3 PaKTOpOB,
HaHOCAIMX HauOoNbIIUi Bpes atMocdepe, SBISIOTCS BBIXJIONHBIC ra3bl aBTOMO-
6mei, 9UCII0 KOTOPBIX IOCTOSHHO pacTeT. Bee 3To NPHBOAUT K BOSHUKHOBEHUIO Y
JIFOJIEH paka JIETKUX, aHEMHUH U IPYTHX 3a00JIeBaHUM.

3arpsasnenne Boabl. B pesyibsrare cOpoca JOOBIX BPEIHBIX KOMIIOHEHTOB H
BEIL[ECTB B BOJJOEMbI — OKE€AHbI, MOPSI, PEKH, 03€pa — IPOUCXOIUT 3arpS3HEHUE BOIBIL.
MHorue BHIBI AEATCIBHOCTH YEIOBEKA, B TOM YHCIIE CTHPKA, XHMHYECKOE OYH-
meHue, cOpoc OTXO0J0B, CO3JIAI0T YCIIOBHS JUIS 3arpsi3HEHUs Bojibl. Mcob3yemble
HAMM €XEHEBHO MBUIO, MOIOIIME CPEJCTBA, HU3TOTOBICHHBIE M3 XUMHYECKUX
BEIIECTB U CHHTECTHYCCKHUX MATEPHAJIOB, TAKXKEC 3HAYUTECIIEHO 3arpA3HAIOT BOAOEMEI.
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3arpsizHeHHe I04BbI. B HacToA1IEE BpEMS B CEIbCKOM XO035AHCTBE UCIIONb3YIOT-
CSl HCKYCCTBEHHBIE YA0OpEHHs, NECTHIM/BI H Jp. XUMHUYeckue BemecTBa [IpeBs-
[ICHHE HOPM 3THX BEIIECCTB IPHBOJHT K 3arPA3HCHUIO NIOYBEI, a 3TO OTPUIATEIIBHO
BIMSIET Ha POCT U Pa3BUTHE OPraHU3MOB, oOuTarOmux B HeH. J[pyroit mpuuYHHOM
3arps3HEHNS MOYBHI SABIAETCS 3aXOPOHEHHE OTPABIAIOMMX BEIIECTB (K MpHUMEpY,
PaZHOaKTUBHEIX) M OBITOBBEIX OTX0J0B. [TouBa 06naiaeT 4acTHYHOM CIIOCOOHOCTEIO
obe3BpexkuBaTh OBITOBBIE W INPOMBINUIEHHBIE OTX0Abl. HoO 3Ta cmocodHocth
orpanuMdeHa. B ciydae, korjza KoOJIMYECTBO OTXOJOB MPEBBINACT 3TOT IMpeed,
MPOAYKTHI pacraja TUX OTXO0/J0B MOTYT BBI3bIBATh Pa3/IMYHbIC OTPABICHHUA.

OTpuuarensHoe BnusiHue
aHTponoreHHbIX pakTopos
Ha OpraHu3Mm 4YernoBeka

3arpa3HeHne BoAbI BOIHUKAET
npwu cOpacsiBanu 8 BOAOEME
MoGsix BPEAHLIX KOMNOHEHTOR

¥ BeulecTs
' 3arpasHesue nouss!

3arpranenne aTMocheps! z:::"::;:npu":::ononj
BOIHMKAET NPy HENPaaHNLHOM HCNONB3IO-
suibpacsisatnm 8 Boanyx BAHWM XMMUHECKMX BELLECTD
BpeAHbIX BelecTs . B CENLCKOM XOIANCTBE U

3arpaIHesnM cpeasl

GuIToBBIMK OTXOAAMK.
OcnaBneuue nMMyHHOR 1

i » MHerumonHse
» : sabonesanns

NCuxuKe Yenoseka

Hapylwenns, BoIHUKaOWHe
3abonesanmns BHYTPEHHUX ‘ ‘ ‘ 8 HEePaHOW cUCTeMe W

CoumanbHbie so3nencrans

CoxpaHenue BHI0BOro paszHooOpasus. B Hacrosiiee Bpems B pesysbTare
Pa3pyNIMTENLHON AEATENBHOCTH YENOBEKa BHAOBOE pa3sHOOOpasue pacTeHHH H
JKMBOTHBIX COKPATUIIOCh. A MaccoBOE UCTPEOJICHUE HEKOTOPBIX BHJIOB (JIMKHMH TYD,
MOpCKasi KOpoBa) ABWJIOCH NPHYMHOM MX McyesHoBeHus. Eme Gosee TpeBOXXHBIM
aCIIEKTOM SBILIETCS TO, YTO YEIOBEK H3MEHAET IPUPOAHYIO CPEAY U pa3pylIacT MecTa
oburanus BHAOB. B oTnMYME OT APYrMX JKMBBIX CYIIECTB, YEJIOBEK CIIOCOOEH
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CO3HATEJIFHO MePECTPanuBaTh CBOIO JEATEILBHOCTh, OH MOXET UCIIOIb30BaTh Pa3ivy-
HBIE CPEZICTBA JUIA COXPAHEHHS BHOBOTO pa3HOO0pasys U 3alIUTE! IPHPO/IEL.

HHTe- 0,5 kr mycopa. 310 03HavaeT, 4To 3a rog oH cosaaet 182,5 kr oTxoa0B.

pPecHo... , Bymara B npvpoaHoii cpeae pasnaraetcs 3a 10 ner, punbTtp curapeTbl
~ —3a5-15 ner, koHcepBHas 6aHka — 3a 90 neT, NoNUaTUNEHOBbIN
naket — 3a 200 ner, nnactmacca — 3a 500 net, a Ana pasnoXeHus
ctekna Tpebyetcs 1000 ner.

31'0 = Mo uHchopmaumm 3KoNoroe, Kaxablii YENOBEK CO3AAET B AEHL B CPeAHEM

Be3orxoanas TexHosorusi. B »XUIbIX JoMax MpakTUYECKH KaKABIN JI€Hb BO3-
HUKaIOT OBITOBBIE OTXO/BI. HakomieHHe OTXOJ0OB BIMAET Ha HapyLIEHHE KO-
JIOTHYECKOro paBHOBecus. I NpefoTBpallCHHs 3TOTO CO3JAr0TCA TEXHOJIOIMH
MOBTOPHOH IepepabOTKH OBITOBBIX OTXOHOB — Oe30mxo0Hble mexHono2uu. bes-
OTXOJHBIE TEXHOJIOTHH — 3TO TEXHONIOTHH Gonee 3G(PEKTUBHOTO HCHONB30BAHUSL
SHEPIUH ¥ NPHPOIHBIX PECYPCOB, 00ECIIEUHBAIOIINE OXPaHY OKPYKaIOLIEH CpeJibl.

NPUMEHEHME W NMPOBEPKA NMONYYEHHbIX 3HAHWUHA .

1. OrBeTbTe HA BONPOCHI, HCIOJIL3YS PHCYHOK:
« Kakue BU/IbI 3arpA3HEHUS OKPYKAIOLICH Cpe/ibl IOKa3aHbl HA PUCYHKE?
* OTMETbTC MCTOYHHKY 3arPA3HEHUS BOIBL.
* OTMEeTbTE HCTOYHHKH 3aTrPA3HEHHUS MOYBbI.
* Yro sBIIAETCA UCTOYHUKAMH 3aTrPA3HEHUS BOIbl MUHEPAILHBIMHI yI0OpEHUAMH U
HecTULMIaMHu? __
« IToyx KakM¥ HOMEpaMH YKa3aHbl HICTOYHHKY 3arpsA3HEHUs Bo3yxa?
« Kakoe npeanpusTie cuBaeT B BOJIOEM KHIATOK?
* Uro ABIAETCSH UCTOUHUKOM 3arpA3HEHHA BOJbI OBITOBBIMM OTXOAaMH?

Censcroe ! Tocenok ! Bymaxuas u ! A3C’ ! NoBuiua vedin
XO3RNCTBO TRAUKasn - ’

NPOMBLILLNEXHOCTD

JHedreHanveHon TaHkep
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2. IlepeuepTHTe TAOMHIy B TeTPaJAb M Pa3sMECTHTE yKa3aHHbIC NOHATHUS B COOTBET-
CTBYIOINMX STYeHKax:
Anxozons;

Kongpnuxm,

Bubpayuu;

Bpeonvie omxo0wl npomvlunennocmu;
Hznyvenus pasnuunoi npupooel;
Hooeumble xumuveckue eewecmea;
Boiina;

Llym,;

Voobpenus,

Cuzapempur;

Hapxomuxu;

Cmpecc.

AHTPOIIOI'EHHBIE ®AKTOPBI

Puzngeckue GakTopsl Xumuyeckne GpakTopsl Conpmansusie GpaKTOpBI

3. B rabumue nepe4ync/ieHbI HEKOTOpPbIe MPeAMeThI, KOTOpPbIe YeJI0OBeK BHIOpachIBaeT Mocie
ucnoas3opanud. [Ipuaymaiite cnoco6b HX MOBTOPHOI0 HCNOJIL30BAHMS H ONMHIIKTE HX:

OTx0mBI IToBTOpPHOE MCIOIB30BaHHE

ITycTeie KOHCEpBHbIE DaHKH
ITumesbie OTXOAb!

ITonuaTHIEHOBBIE TAKETHI
Crapsle XKypHaIbl ¥ ra3eThl
Homennas onexza
CnomanHas 1ocyjaa
ITnacrmaccoBbie Oy ThUIKU
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m COXPAHEHME BUOPA3HOOBPA3UA. IKOJIOTMYECKUE
NPOBJIEMbl ABEPEAUXAHA

— Kakue cpeacTBa MCNONbL3YyIOTCA YeNOBEKOM AN OXpaHbl
6uopasHoobpa3na?
@

B nocnennee cronerue B CBA3M C YCHJIEHHBIM Pa3BUTHEM BCEX OTpPAaclei KO-
HOMUKM BIIMSHHE Ye€JIOBEKa Ha OKPYXKAMOUIYI0 Cpely 3HAYHTEIbHO BO3pOCIO, U
IIPOUCXOUT YPEe3MEPHAs IKCILUTyaTalUs HIPUPOJHBIX PECYPCOB.

JKoJIOrHYecKHe CTaHAapThI. B pe3ynbraTe cBOEH eATENEHOCTH YEJIOBEK OKa-
3bIBA€T Ha MPUPOJY KpaiHe OTpHIaTeNbHOe BIHsHUE. Tak, KaXkjaoe NPOU3BOACTBO
CBSI3aHO C ONpPEAENeHHBIMH 0TX0HaMH. K HUM OTHOCSATCSI IPOMBIIUIEHHBIE OTXObI
U BBIOPOCEHI aBTOTPAHCIIOPTA.

B kadecTBe MpHpO0OXpPaHHOW Mephl ObUIa NPHHATAa OCHOBHAs CHCTEMa HOp-
MaTHUBHBIX JJOKYMEHTOB — 9K0I02UYECKUX CMAHOApmo6 (3KOIIOTUYECKUX HOPM).

Jlnst onipesieneHus COCTOSHUS OKPYXKAIOIMIEH CPEeIbl U BIUSHHUSA TOTO WIIA MHOTO
3arpsA3HUTENS Ha XXUBHIE OPraHU3MBI M 3/J0POBBE 4eloBeka BcemupHO# opranu-
3alMeH 3IpaBOOXPAaHEHMSI YCTAHOBIICHBI NPeOenbHO OONyCmumMble KOHYEeHmpayuu
3azpssnsaiowux eewecms. Ilpedenvrno donycmumasn konyenmpayus (IIJK) — 310
MaKCHMaJlbHasl KOHIEHTPAIUs BEIIECTBA, IIPU KOTOPOH HE HabMoAaeTcss BPeIHOTO
BO3/IEMCTBHSI OTOTrO BEIIECTBA Ha OpPraHU3M 4elioBeka. EciiM KOJIMYecTBO KaKoro-
1160 BEIIECTBA MPEBBIIAET HOPMBI IIPEAEIbHO JONMYCTUMOMN KOHLIEHTPALMHU, TO 3TO
IPEACTAaBIISET OMACHOCTH JUIS OPraHU3Ma YeIOBeKa.

AeaTenbHOCTH .

OueHUTe 9KOMOMMYECKYIO CUTYaLMIo B nomelueHuu, ecnu B 0,5m° rasa gaHHoOro nome-
LeHusa obHapyxunu cogepxaHume ammuaka, coctasnsiowee 0,05r. MpenensHo aony-
ctumas koHueHTpauus (MAOK) ammuaka paeHa 0,2mr/me,

OTBeT NnoaATBEpAUTE PpacyeToOM, YKa3aB OTHOLIEHUEe CoAepXaHusl rasa B
nomelyeHun otHocutTenbHo MNMAK (BbiGepuTe HYXHbIN OTBET):
a) akonornyecku 6esonacHo (cogepxaHne ammmaka He NpeBbiliaeT BEeNMMYUHbI
MAK);
B) 3KONOrM4eckun npaktuydeckn 6esonacHo (cogepxaHne ammuaka B 2 pasa
6onbwe BenuyuHbl MNOK);
C) aKonorun4eckn onacHo (cogepxanve ammuaka B 100 pas npesbiiaet
senuuuny MAK);

d) akonoruyecku onacHo (coaepxaHve ammuaka B 500 pas npesbilwaeT
BenuunHy MNAK).

Bce cTpanbl Mupa, B TOM yKcie U A3epOaii/pkaH, CTAIKHUBAIOTCA C Pa3THIHBIMU
npobeMaMu OKpY>Kalolel Cpeibl pa3IMYHOrO XapakTepa. B CBsA3M ¢ 3TUM C 1ebIo
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03I0POBJICHHS OKPY>KAIOLICH Cpeibl B HAIIECH peciryOIuKe ObLI IPUHAT P BaXKHBIX
3aKOHOB, OBUTH pa3pabOTaHbI U YTBEPKACHB HOPMATHBHO-TIPABOBBIE JOKYMEHTEHI,
rOCYJapCTBEHHEBIE IIPOIPaMMEI, COOTBETCTBYIONIHE TPEOOBaHUAM MHPOBOIO 3aKO-
HojaTenbcTBa. C LENbIO PelIeHus] aKTyalbHBIX IS PECIyOIUKH 3KOJOTHYECKUX
po0JieM Ha OCHOBE MPHHIIMIIOB YCTOMYUBOTO PA3BUTHS MPOBO/IATCS MEPOIIPUATHSL
B paMKaX I'OCYJapCTBEHHBIX IIPOTPaMM.

Ho nHakomnuBiuMecs Ha TNPOTSKEHHH JOJITHX JIET DKOJOTHYECKHE IPOOIIEMBI
HEBO3MOKHO PEIIUTH TOJBKO 3a CYET BHYTPEHHHUX BO3MOXKHOCTEM A3sepOaiimkaH-
ckoi PecrryOnuku, HaX0AAIIEHCs B IEPEXOAHOM IIEPHOIE IKOHOMHKH.

OCHOBHBIMH JKOJIOTHYECKMMH IpobiieMamMu AszepOaipkanckoil PecryOnuku
SIBJISIFOTCSL:

- 3arps3HeHHe BOAHBIX PECYPCOB CTOYHBIMH BOJAaMH, B TOM YHCIIE TPAaHCTpa-
HUYHOE 3arpA3HCHHE (3arps3HEHHE, OXBATHIBAIOILECE TEPPHUTOPUH JAPYIHX
rocy1apcrB);

- HH3KHH YPOBEHb CHAO)XeHMs Ka4E€CTBEHHOM MUTHEBOM BOJOM B HACEIEHHBIX
IMyHKTaX, MOTEPsi MUTHEBOM BOJIBI IO ITYTH JOCTABKH MOTPEOUTENIM, HEXBAT-
Ka KaHaJIM3al[MOHHBIX JIMHUH,

- 3arps3HEeHHe aTMOC(HEPHOro BO3AyXa IPOMBIIUICHHBIMH MPEANPUATHIMUA U
TPAHCIIOPTHBIMH CPECTBAMH;

- Jerpajauys IJI0JOPOHBIX 3eMellb (3PO3Hs, COJIOHYAK U T.1.);

- OTCYTCTBHE JOJDKHOTO YIPABJICHHS MPOLECCOM YTHIN3ALUH TBEP/BIX MPO-
MBIIIUIEHHBIX H OBITOBBIX OTXO/IOB, B TOM YHCJIE ONTACHBIX OTXOO0B;

- COKpalIeHHE YHUCIEHHOCTH JIECHBIX PECYPCOB, (payHbI, B TOM YHCIIE PHIOHBIX
pPeCypcoB;

- yMeHbIIeHHE Ouopa3HooOpa3usi.

CoxpaHeHnne 0HMOJIOTHYECKOr0 pa3HoolOpasus. buonozuveckoe pazHoobpasue
ojipasyMeBaeT pasHooOpazue BUIOB. OHO COCTOMT M3 TpeX OTIMYHBIX IPYr OT
JpyTa MOHATHH — 2eHeMUYECK020, BUO0BO20 U IKOCUCMEMHO20 pazHoobpasus. buo-
pasHooOpasue obecrieunBaeT 00pa3oBaHUE IKOCUCTEM U ()OPMHPOBAHHE B HUX 3KO-
JIOTHYECKOro pasHoBecus. [Ipy OTCYTCTBHM 3TOr0 IpeKpalnaeTcs OOMEH BEIIECTB U
SHEPTUHU U B pPe3yJIbTaTe HApYIIAETCs SKOJOTrH4ecKoe paBHOBecHe. B 1ensix coxpa-
HEHHUS OMOJIOTHYECKOTO pPa3HOOOpasus BHUABI, HAXOMANIMECS Ha TPAaHH HCYE3-
HOBCHHUS, W BHUIBI, YACICHHOCTh KOTOPBIX COKpauiaetcs, 3aHocsaTcs B KpacHyio
KHHUT'Y.

Kpacunas xkuura Asepoaiimxanckoi Pecnydmkn. Kpacuas kuura Asep6baii-
JUKaHa — 3TO O(UIHAIBHEIA JOKYMEHT O COCTOSIHUM PEAKHX BHIOB JIUKHX YKHBOT-
HBIX U JIMKOPACTYIIMX PACTEHUH W BHJOB, HAXOJASAIIMXCS HAa 'PaAaHH UCYE3HOBEHUS.
B Helt oTpaxkaercs HHGOpPMALUA O COCTOSIHHH, PACIIPOCTPAaHCHHH, MEpaX OXpPaHbI
JKUBOTHBIX U PACTEHUMN, 0OUTAIOMIUX Ha BCEH TEPPUTOPHUHU PECITYOIUKH, B TOM YHCIIE
B cexTope Kacnmiickoro Mops, npuHayiexameM Asepbaiipkaackoi Pecryomuke.

KpacHasi kaura cocTouT u3 6 JacTei U couepKuT B cebe uadopmanuio o 42 Bu-
JlaX MJIEKOTIATAIOMMX, 71 BHe mTUL, 5 BUaax psio, 16 — amdpubuii, 14 — perrrummii,
40 Buax HaceKoMBIX ¥ 140 BUIax pacTCHUH.

Bunpl pacteHuit U xkuBOTHBIX B KpacHO#M KHHIe mojipa3jiejieHbl Ha JIBE Kare-
TOPUHU: BUJIbI, HAXOISIHECS HA TPAaHA HCYE3HOBEHHS, U PEIKUE BUIBL.
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B mepByI0 KaTeropHio BXOAAT BUABI, Y KOTOPBIX IOJ BIUSHHEM Dsa OTPHUIIA-
TENBHBIX (DAKTOPOB (YHHUTOXEHHE OCOOEH M pa3pylIeHHEe MECT OOUTAHHSA) CHH-
3HJIaCh M JIOCTHIIIA KPUTUIECKOH OTMETKM YHCICHHOCTD U PE3KO YMEHBIIHIICS apeall
obuTaHusA. A KO BTOPOH KAaTEropuM OTHOCATCS BHUAbI PACTEHHH M >KUBOTHBIX,
KOTOPBIE TIPEIPACIIONIOXKEHBI K CHIDKEHHIO YUCIIEHHOCTH U BCTPEYAIOTCS Ha HEOOIIb-
IIUX TEPPUTOPHAX, a TaKKE BHJBI, O YHCICHHOCTH KOTOPBIX HE MMEETCS JOCTa-
TOYHOH MH(DOpPMAIIMK, MATIOU3Y4YEHHBIE BU/IBI M BUIBI, OpPraHU3aIMsl OXpPAaHHBIX Mep
JUISL KOTOPBIX IIPEJCTABISET HEKOTOPBIE TPYAHOCTH.

Oxpana BHI0B, HAXOASIIIHXCS] HA TPaHM HcYe3HOBeHNs. B A3zepbaiixanckoi
Pecry6mnmKke ¢ LeNbI0 COXpaHEHHUS PEIKUX U HaXOAALIMXCS Ha IPAaHU HCYE3HOBEHHS
BUJIOB PAaCTEHUH M JKMBOTHBIX OCHOBAHbI HAIIMOHAJIBHBIC ITAPKH, 3alOBEJIHUKU U
3aKa3HUKA. TaM CO3[aHbl YIy4YNIEHHBIE YCIOBHS IS OXPAHAEMBIX PACTEHHH H
’KMBOTHBIX. B Hame# crpane B cyOanbnmiickoii 30He bonbmoro u Manoro Kaskasa
obuTaer KaBKa3CKUH TeTepeB, B BojoeMax 1o nodepexpro Kacnuiickoro mMops —
yTKa-kpsikBa. B HaxuriBanckoit AP BcTpedaeTcst TOPHBIM KO3€T U H0XKHO-KaBKa3-
ckuit Mmydon, B [llnpBanckom 3anosenuke, B bsnnosane u Kopaae — mxetipan, Ha
F0)KHOM cKiloHe Bonbmoro KaBkasa — B paiioHax banakena, icMauiuibl, 3arataisl U
TaGanbl — BOAMTCS JareCTaHCKHUH Typ.

B pexax Azep6aipkana u KaciuiickoM MOpe IPOMCXOAUT OTIIOB psijia IPOMBIC-
JOBBIX PbIO. YCTaHOBKA PasiIMYHBIX I'MIPOTEXHUYECKHX CoopyxeHui Ha Kype B
1959 rony, 3arpssuenue Kacruiickoro MOpsi | T.I1. IPUBEIIHA K TOMY, YTO YHCIIEHHO-
CTh IIEHHBIX BH/IOB PBIO pe3ko CHU3MIACh. C LENbI0 BOCCTAHOBICHUS M YBEITHUCHHUA
PBIOHBIX 3aI1acoB B pecIyOJIMKe NMPOBOIATCS NIMPOKOMACIITAOHBIE METHOPAIHOH-
HbIe MEpOIpPHATHSA. BBeleHbl B CTPOM TPH OIBITHBIX NPEANPUATHS I10 BbIpa-
[IMBAHHWIO PA3MYHBIX BHUIOB OCETPOBBIX pbi0 — Kyparsuuckoe, Illupsanckoe,
Kypunckoe.

NMPUMEHEHME W NPOBEPKA MOJIYYEHHbIX 3HAHWUIA Q

1. Yro Takoe npeaejbHO onmycTuMasi Konuem'paulm?

2. Pemnre 3aauy. AHaIM3 BOJIbI B BoJl0eMe 1okasai, 4ro B 10 11 conepikures 1 Mr denona.
IIJIK ¢enona cocrapiser 107 mr/in. Bo3MOXHO 11 ynoTpe6iaeHne BOAbI H3 JaHHOTO BO-
JoeMa B OBITOBBIX HYKIaxX?

3. IlepeuncanTe MepONpPHATHSA, NpPeTBOPsAeMble B KU3Hb B AsepOaiimkanckol Pec-
ny0JiMKe ¢ IeJbI0 COXPAaHEHHs PeKHX W HAXOAANIMXCH HA FPAHH MCYe3HOBEHHS
BH/IOB PACTeHHH M JKMBOTHBIX.
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SEIIm B

“OneHNBaHHE IKOJIOTMYECKOl 00CTAHOBKM IO KOJIMYeCTBY BHIOPOCOB B BO31YX,
BPEJHBIX BeleCTB aBTOTPAHCNIOPTOM”,
Heas:
1. ITocunTaTh KOIMYECTBO BEIOPOCOB BPEIHBIX BEIIECTB.
2. O6paboTaTh NOITy4ECHHBIC PE3YJILTATHL.
3. W3yuuTh BIHSHUE aBTOTPAHCIIOPTA HA 3arpsA3HEHUE BO3/IyXa.
O0opy/noBaHue: MUIIYIINE IPUHAUIC)KHOCTH, KAJIBKYJISATOP.

Xoa BeINOJIHEHHA paboThI:

1. BeibepuTe y4acTOK KakoH=T100 yIHIbI BOIM3H IIKOJBI HIIM MECTA JKUTENIBCTBA, XOPO-
10 BH/IHBIM M3 OKHA IIKOJIBI MJIM KBapTHPBI.

2. M3meprTe JUIHHY y4acTKa B IIEPHO/] BPEMEHH, KOT/1a Ha HEM MaJio aBTOMOOMIIEH.

3. JIBa pasa B Teuenue aHa — aHeM (¢ 12.00 mo 13.00) u Bewepom (c 18.00 mo 19.00)
MOCYUTAWTE KOJIMYECTBO €IHHHUI] aBTOTPAHCIIOPTA, IPOXOISAILIMX 110 3TOMY YYacCTKY,
pa3JeNyB UX Ha CIEAYIOUINe TUIIBL JIETKOBEIE, TPY30BbIe, aBTOOYCHI, MHKPOaBTOOY-
CHI.

Tun tpancnopra | KonuuectBo aBToMoOMIEH KonuyectBo aBToMobMIIEH
3a yac 3a yac
(12.00-13.00) (18.00-19.00)

JlerkoBrlie
aBTOMOOMIH

I'py3oBbie
aBToOMOOMIIH

ABTOOYCHI

MukpoaBTobycsl

Ilpumeuanue: xonruvecmeo eduruy asmomparcnopma 3a 1 wac paccuumvigéarom, ym-
Hodicas Ha 4 Kkonuvuecmeo, nonyvenHoe 3a 15 munym.

4. Wcnonp3ys MpeaioKeHHbIE JaHHBIE, pacCUUTalWTe BBIOPOC YrapHOro raza aBTOMO=-
OWIsIMU pa3HBIX TUIOB JUIS BEIOPAHHOW YIIHIBI 110 HOpMYIIe, YKa3aHHOM HIDKE:

Mm = To00 " &m " Km
rae L — onuna yuacmka (6 mempax), G, — Konuiecmeo y2apHozo 2asa, eblopaculeaemozo
00HuUM asmomobunem Ha 1 km (2/km) (ykazano 6 mabnuye), kyn — cpedHee Konuwecmeo
asmomobuneu onpedenreHH020 MUNA, NPOexasuwiux no 3Momy y4acmky 3a oour yac, 1000
— KOAUYeCmeo Mempoe 8 00HOM Kuiomempe.

B Tabmune ykazanel G, JUIS TPY30BBIX H JIETKOBBIX aBTOMOOHIIECH, aBTOOYCOB M MHKpO=
aBTOOYCOB.
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K — KOJINYeCTBO aBTOMOOU= M — Konu4ecTBo yrap-
JIeH, MPOeXaBIIHX 32 4ac HOTO ra3a, BelopachiBae-

Bl TpaHcropTa G | MOro opmum aBTOMOGH-

nem 3a 1 gac

12.00-13.00 18.00-19.00 12.00-13.00 18.00-19.00

JlerxoBsie 19

aBTOMOOMIIH

I'py3oBsie 75

aBTOMOOMIH

ABTOGYCHI 97

MukpoaBTodychl 57

Bcero:

M

5. Mcnionb3ys JaHHbBIE TabJIAIIE, COCTAaBbTE AWATPaMMY, OTPaXKaIONIyI0 CPaBHEHHE JTHEB-
HOT'0 9aca ¢ BEYEPHUM IO KOJIMIECTBY aBTOTPAHCIIOPTA.

12.00-13.00

18.00-19.00
12.00-13.00

Ja

I'/a

18.00~19.00

12.00-13.00

A

18.00-19.00

12.00-13.00

M/a

18.00-19.00

(/I/a — nerkoBsle aBTOMOOMIY, [/a — rpy30Bble aBTOMOOMIH, A —aBTOOYCEL

M/a — mukpoaBToOyCHI)

6. IlpuHuMas BO BHUMaHHe OJIM30CTh K MCCIIEYEMOMY YYaCTKY XKHIIBIX M 00IIecTBeH-

HBIX 3/1aHWH, c/ieNaiTe BEIBOJA 00 SKOIOTHYeckod oOCTaHOBKe B paiioHe Hccneno-
BaHHOT'O BaMH y4acTKa aBTOMAarucTpalH.
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“IIporpaMMbl, CBSI3aHHBIE ¢ OXPAaHOW OKPYKAIOIIEeH Cpeabl M PelIeHHeM 3KO0JI0-

ruvyecKnx npobieM B Asepbaiigxkane”

3apaun:

1. I/Iayqel-me TrOCYAapCTBCHHBIX 3KOJIOTHYCCKHX IIPOrpaMM, OCYIICCTBIACMBIX 3a ITOC=
neauue 10 ner B Azepbaiipkane.

2. Knaccuduxanus npoBeJeHHBIX U IUITAHUPYEMbIX FOCYJapCTBOM MEPONpPHATHI, CHUC-
TeMaTH3aIusa HHPOPMAIIHH.

HcTounnkn:

1. Odunnanbueiii cait MHHHCTEPCTBA 3KOJOTHH M NPUPOJHBIX pecypcoB Asepbaii-

JukaHcKo# PecryGmuku: http://www.eco.gov.az/anket4.php
2. http://eco.preslib.az/

3. JIpyrue 2/1eKTpOHHEIE U ITe49aTHbIe HCTOYHUKH.

Xoa paboTsr:

1. Ucnons3ys AOMONHUTEILHBIE HCTOYHUKH HHGOPMALUK, cobepute HHPOPMALHIO 00
JKOJIOTMYECKHX IPOrpaMMax, OCYILIEeCTBIIsieMbIX 3a mociennue 10 ner B Asep6aii-
JUKaHe.

IIpoBeaute KnaccHUKAIMIO NPOBEJCHHBIX M IUIAHHUPYEMBIX IOCYJapCTBOM MEpo-
NPUATHH, CHCTEeMAaTU3UPYHTE Pe3yIbTaThl U 3aHECHTE UX B TabauIy:

Jara Hoxyment | IIpoxpenannas ITnane!
pabora

Boansie pecypcest
Oxpana atmocdep-
HOTO BO37yXa
OxpaHa MOYBEHHBIX
pecypcoB

OxpaHa JIECHBIX
pecypcoB
Vnpasnenue npo-
MBIIIIEHHBIMH U
OBITOBBIMH OTXOJIaMH
Coxpanenue 61010~
THYECKOro pazHoob-
pasus

Bopsba ¢
OIIYCTBIHUBAHHCM

2. TloaroToBbTe OTYET O IPOEIAHHOM paboTe B popMe 2IEKTPOHHON NPE3CHTALIMH,
Oykiera unu ¢oroansboma.
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0o
BEIZRO

“H3yyeHue peJKHX M MOJIeKAIMMX 0XPaHe PACTEHHH M )KHMBOTHBIX, 3aHECEHHBIX B

KpacHyio kHury Asepbaiipxanckoi Pecryoanxu”.

3agauu:

1. BeisiBIIeHHE MECT MPOU3PACTaHUs ¥ OOMTaHMS PEAKHX U MOJJICKALIUX OXPaHe BHIOB
pacTeHHH U )KUBOTHBIX B U3y9aeMOM paloHE.

2. Uzyuenue mopdosornyeckux U OHONIOTHYECKUX OCOOEHHOCTEH peIKUX BHJOB, HX
IPHUCIIOCOOIIEHHUS K YCIOBUSIM OOUTaHHUSL.

3. BrIsiCHeHHE NPUYHMH COKPAIIEHHS MECT Npou3pacTaHus (0OMTaHMA) U YHCICHHOCTH
U3y4aeMBbIX PEIKUX BHUIOB.

4. Pa3paboTka Mep 110 COXPaHEHHIO H3y4aeMbIX PEKHX BHJIOB.

Hcrounnku:

1. KpacHas xuura Asepbaiipkanckoii Pecry6muku

2. Oduunanbueiii caiT MHHHCTEPCTBA 3KOJOTHM M NPHPOAHBIX pecypcoB Asepbaii-

JukaHCKO# PecryOmmku: http://www.eco.gov.az/anket4.php

3. Jlpyrue 3JeKTpOHHBIE U NIeYaTHBIC UCTOYHUKH

Xoa paboTsi:

1. Ucnonp3ys coOCTBEHHbIE 3HAHUs, HAOIIOCHHUS, JIOIOIHUTEILHBIE HCTOYHHKH
uHdopManuu u cBeaeHus u3 KpacHoli KHUTH, COCTaBbTE CIIMCOK PEAKHX H
HOAJIeXKAIMX OXPaHEe BHIOB PACTCHHUH M )KUBOTHBIX, OOMTAIOIIUX B BAIlIeM paioHe.
Cnenaiite GOTOCHUMKH, 3apHCOBKH.

2. OnumuTe TOT WIK MHOW BHJ] pacTeHUs1 (3KMBOTHOTO), BHOCS JaHHBIE B Tabnuiy:

Hassauue | Mopdonoruueckas | Buonoruueckas Teppuropus ITpucroco6ieHHOCT
BHJIA XapakTepHCTHKa | XapaKTepHCTHKA | IIpOM3pacTaHus K YCIIOBHSAM
(obuTanus) obuTaHuA

3. BeICHHTE IPHYHHEI COKPALICHUS MECT IPOU3pacTaHus (0OMTaHMA) H YHCICHHOCTH
M3y4aeMBIX PEAKHX BHIOB.

3 I'Ipe;momme MEPEI 110 COXPAaHCHHUIO H YBECIIMYCHHIO YHCIICHHOCTH H3Y9aeMBbIX
PEAKHX BHIOB.

5. IloaroToBBTE OTHET O NMPOEIAHHOM paboTe B BUAE IIEKTPOHHOM NPE3eHTaLNH,
Oyxiiera mwim $oroansboma.
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SEDZE0

“TIoBTOpHOE HCNOJIb30BAHHE OLITOBBIX OTX0/I0B”

1. TlpoBeauTe ompoc CpeaM TOBapHIIEH, POJCTBEHHHKOB, COCEJEH C TOMOIIBIO
AHKETHI:

e Coprupyere i1 Bbl Mycop?

e Kakue 3ko0rHyeckue npodiaeMbl MOTYT BO3HHKHYTh H3-32 OBITOBBIX OT-
X0/10B?

e Kak MOXXHO BTOPHYHO HCIIOJIB30BaTh OyMary, IJIacTMaccoBble OYTBUIKH,
AIIOMUHHEBbIE OaHKM, I[OJMATHUICHOBBIE IAKETBl, CTAPbIe [OKPHIIIKH,
crapyio nocyay?

e 3HaeTe JIH BBI CIOCOOBI YTHIH3aINH OBITOBEIX OTXOHOB?

2. Kakumu crocobaMi MOXKHO COXPAHHTBH SKOJIOTMYECKYIO YHCTOTY B HAlleM ro-
poxe (paiiore, cene)?

3. IlpoaHanu3upyiiTe aHKETHI, MPEAJOXKUTE CIOCOOBI MepepabOTKH HWIH HCIONb=
30BaHHA B IPYTOM Ka49eCTBE y)Ke HEHYKHBIX ITPEIMETOB.

4. CymecTBYIOT M B paliOHE BAalIer0 IPOKHUBAHHA IPOOJIEMBI, CBA3aHHBIC C

6brToBEIME OTXOAamu? Ecin fa, To Kakoro poxa?

Kakue MeponpuaTHs 10 OXpaHe OKPYKaIOIeH Cpe/ibl BBl MOXKETE IPEIOKHUTE?

6. PesyneTaTel paboTHI IPEACTAaBETE B BHJE PEABHBIX NPEIMETOB, (POTOCHUMKOB,
PHCYHKOB, IUTaKaTOB, YJIEKTPOHHOM MPe3eHTalNH.

hd

SEIEEO

“Baasinde aHTPONOreHHBLIX (PAKTOPOB HA OKPYKAIOUIYI0 cpely Haumlero poaHoro
Kpas”
1. Omnpenenure aHTPONOr€HHBIE HCTOYHHKH, 3arpA3HAIOIIME aTMOchepy Ha Tep-
PHUTOpPHH, T/I€ BBI IIPOKABACTE.
2. BruicHHTE KaKHMH OTX0JaMH (OyMara, CTEKIIO, MEeTaJll, IOJTHITHIICHOBBIE T1a-
KEeThI ¥ T.J1.) Yallle BCEro 3arpA3HEeHbI BOJOEMBI II0OIH30CTH.
3. Omnpenenure HCTOYHHKH, 3arpA3HAIONIAE TIOYBY Ha TEPPUTOPHH, II€ BBI IPO-
JKUBaeTe.
4. TIpoBeauTe COLMOIOIHIECKHI OIIPOC CPEIH POJCTBEHHUKOB, COCEIEH, APY3ei,
3HAKOMBIX Bpaded H cobepute HHPOPMALHIO O CPEAHEH IMPOAOIDKHTEIEHOCTH
JKU3HHM HaceJeHMs B BallleM paioHe, 0 Hanboiee pacrnpocTpaHeHHBIX 3a00e-
BaHMAX (32 3THM MOXKHO TaKKe 0OpaTHUTHCA OIMKAMIIYIO OIHKIMHHAKY ).

5. Ompepenure 3aBUCHMOCTh MEXKAY COCTOSHHEM 370POBBS JIOJEH M aHTPOIO-
TeHHBIM 3arpsi3HEHHEM aTMOC(EpHI, BOJIBI 1 NOYBHI B Ballleld MECTHOCTH.
IToAroToBETE CBOM NPEIVIOKEHNA IS PEIICHMS STHX MPobieM.

. PesynbpTaThl cBOEH paboThl MpeACTaBbTE B BHAE 3JIEKTPOHHOW INpE3eHTALUH,
Tabnuu, rpaduKoB M T.II.

= o
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O6o6wawuwmue 3agaus

1. YcranoBuTe COOTBETCTBHE:

1) Aouoruueckue (GakTopsl

a) XMMU4ECKHUI COCTaB BOJbI

B) PazMHOXEHHE MaISpHIHOTO Napa3uTa
¢) Bnaxuocts, TeMriepaTypa no4ssl

d) Hannuue xirybenpkoBbIx Oakrepuii Ha

2) Buornyeckue (pakTophl KOpHSX 6060BBIX

¢) CKopoCTh TeUEHHsE BOIbI
f) 3acoIeHHOCTE TTOYBEI

2. Kakue KOMIIOHEHTBI IK0JI0THYeCKOl cHcTeMbl 0603Ha4eHb! nuppamu 1-5?

=

ol 1.#%'&%"*»1'2]" (T4
1=

3. Pa3sgennTe yKa3zaHHbIe IPHMEPHI NPOAB/IeHHs OHOIOrHYECKHX PHTMOB Ha ABe
rpynibl, 1aiTe Ha3BaHUE KaKA0H rpymnme.

1)
2)
3)

9
)

6)

7)

< ~

Noe: No:

JTucmus noOopodCHUKA OHEM NPUHUMAIOM 20PUSOHMAILHOE NONOACEHUE, d HOYbIO
CKA0bI8AIOMCcs Hanodobue 30HmuKa.

Tpasanucmole pacmenus nepesicUsalom 3umy be3 Had3emHbIx opzanos 6 gopme
PA3MUYHBIX 6UOOUIMEHEHUT e,

Bonbuuuncmeo scugommslx cnam Houwvlo, d HeKkomopble, Haobopom, cCmaHo8sImcs
AKMUBHBIMU UMEHHO 8 DO BPEMS.

Ocenwbio uepeu ynonzaiom 2iyboko 6 noygy (myoa, 20e oHa He npomepsaent).

IIpu nOIHOM CONHEYHOM OCBelfeHUU YBEMKU 00YBANYUKA CINAHOBAMCS HCENMbIMU
U IYUWUCTBIMU, 8 MEMHOME Jce NIOMHO CMBIKAIOM JenecmKu.

K 3ume mex sicusomuuix cmanosumcs zywe u OnunHee, noo Koxcet npoucxooum
obpaszoeanue Hcupoozo ciosl.

Jlemom okpacka 3aiya cmanosumcs memHo-6ypoil.
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4. BoibepuTe BepHBINH BADHAHT 0TBETA:

I'aBHBIM HCTOYHHKOM XMMHYECKOTO 3arpsi3HCHHS BOJbI SBISCTCS YeI06eK/2HU-
eHue pacmeHuil.

IIpuunnoi o6MeIeHUs MAJIBIX PEK ABISETCS 8bIpYOKa 1ecos/cmpoumenbcmeo 0o-
poe.

OCHOBHOM MCTOYHMK 3arpsI3HEHUS BO3/lyXa B KPYIIHBIX I'OPOJAX — NpeOnpusmus
Heghmexumuu/asmompancnopm.

DKOJIOTHYECKH YHCTBIMI UCTOYHHKAMU SHEPTUH ABISIOTCS COMHeYHble bamapeu/
aAmomHwle dNeKMmpOoCmanyuu.

Cosnanuio napHukoBoro dddexra crocoberByer Hanuuue B armMocdepe 3emiu
V2NeKUCN020 2a3a/CepHUCmozo 2asa.

MaccoBas rubenb poiObl IIpu pasiuBe HeGTH B BOJZOEMAxX CBf3aHa C yMEHbLIE-
HHEM B BOJIE KOJIMYECTBA Y2NeKUCI020 2a3a/ KUCI0poOa.

5. OTBeTbTe Ha BONPOCHI:

170

IlodeMy I peIICHHS DKOJOTHMYECKUX MPoOaeM HEOOXOAMMO MEKIYHAPOIHOE
COTPYAHHUYECTBO?

B yem 3akiogaerTcs OnacHOCTh 3arps3HeHus Boj MupoBoro oxeana HedTbIO U
HedTenpoaykraMu?



A A \/
MABA V iﬂ

BNMUAHUE OKPYXXAIOLLEN
CPEObI HA 31OPOBbE
YEJTOBEKA

m BJWIF!HME OKPYXAKLWUX ®AKTOPOB HA OPTAHU3M
YENOBEKA. CTPECC

5 — Kakue chakTopbl oTpULaTensHO BIUAIOT Ha 340pPOBLE YenoBeka?
-+ — Kak moXxxHO cuctemaTtnampoBartb 3Tu (pakTopbI?
— K yeMy moxeT npuBecTu Bnusinne aTux pakropos?

YenoBeK IIOCTOSHHO IIO/BEPracTcsi BO3JACHCTBHIO (DAaKTOPOB OKPYIKAroOIIEH
cpenbl. Tak, Ha Hero BIUAIOT (Gu3zndyeckue (X001, Kapa) Wik cuxudeckue (omac-
HOCTB, KOH(IUKT) dakTtopsl. s npeogoneHuss AeMcTBUS 3THX (AKTOPOB B HEM
IIPOMCXOMIAT OJHOTHITHEIE OHoxuMmHyeckue peaknuu. OOmas HeHporyMmopaisHas
peaknusi OpraHM3Ma Ha BO3JICHCTBHE pa3iIM4YHbIX (aKTOPOB Cpeibl B CUTYaIHAX,
BBIXOJISIIUX 32 IIPE/IeIIbl OJIArONPHATHBIX YCIOBUM, HA3bIBACTCS CHIPECCOM.

s 0 £

“Mo# ypoBeHb cTpecca”.
OTBeTLTE HAa BONPOCHI, NpUBeAeHHbIe Huxe (“+” n “=").
B nocnepgHue mecsiupl Thbi:
1. Mwucan KOHTPONbHYIO B LLUKONE;
2. CunbHo nocnopwun/a unu nogparcsi(nacb) ¢ Kem-To;
3. OnasgpiBan(na) Ha 3aHaTUS unNu Kyaa-Hubyab euue;
4, C 1060l NPOM3OLLNO YTO-TO BOSHYIOLLEE;
5. YyscrtBOBan(a) neyans UM OAUHOYECTBO;
6
4
8
9

Beictynan(a) nepen knaccom;
Mo3HakoMuncs(nack) ¢ HOBbIM YENIOBEKOM;
Mmen(a) npobnembl B OTHOLLEHUSIX C poAUTENSIMM,
. Crapancs(nacbk) n3o scex cun no6eauTts B COPEBHOBAHUSIX;
10. Bbin(a) ypeamepHo 3arpyxeH(a) aoenamu;
11. Umen(a) npobnembl ¢ NOArOTOBKON K YpOKaMm;
12. He cmor(na) BbINOMHUTL BO3MOXEHHbIe Ha Tebs 06s3aHHOCTY;
13. JonxeH(a) 6bin(a) cTatb NnepebiM B kKakoM-nnbo aene;
14. MNomoran(a) B opraHU3aLmn KpynHoro MeponpusTus;
15. YyecrBoBan(a) samewaTenscreo.

Crnoxure KONM4YecTBO CBOUX YyTBEPAUTENbHbLIX OTBETOB:
ot 0 oo 5 — HU3KU ypoBEHb CTpecca;
oT 6 0o 10 — cpeaHWin ypoBEHb CTpecca;
ot 11 go 15 — BbICOKMI1 ypOBEHbL CTpecca.

— Kakue ewye caktopbl MOryT Bbi3BaTh CTpecc?
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“ kL]
Crpecc. Iloustue cmpecc (ot aHri. “stress” — ngaB-
JIeHWE, HANpsHKEHHE) OBUIO BBEACHO KAHAACKUM yde-

AETPeEs HbIM ['ancom Cenbe. OH Onpeesn CTpece KaK 3aluT-
HbI€ pe()IeKChl, BO3HUKAIOLIME B OPraHU3Me B OTBET Ha
BO3/IEICTBHE Kakoro-mubo HebmaronpustHoro (akropa. CTpecc — 3TO HANPSKEH-
HO€ COCTOSHHE OpraHM3Ma BCIICACTBUE BIHMAHUSA CHIBHBIX pa3fApakUTelICH, IIpHYeM
9TO HaNpsuKeHHe 60Jiee BBIPAXKEHO NP JCHCTBUH SMOLIMOHAIBHBIX Pa3/ipaXkuTelNeH.
IIpu 3TOM B OpraHu3Me MPOUCXOAAT ONpPEAeTICHHbIE (GH3HOIOTHUECKHE U3MEHEHUS.
®akTopsl, BeI3bIBaOIHe cTpece. K dakropam, BBI3BIBAIOIIMM CTPECC, OTHO-
CATCS M3MEHEHMS, TPOUCXOISAIIHME B )KU3HH, IMOLIMOHAILHBIE CTOJIKHOBEHHS, CTPAX,
YCTaNOCTh, (GPU3HIECKHE MTOBPEKICHUA, PE3KOE U3MEHEHHE TEMIIEPATYPHI BO3/IYXa,
nrym, 3abonesanus u T.1. OTBEeTHAS peakius YeI0BeKa Ha 3TU (DaKTOPHI 3aBHCUT OT
€ro NCUXUIECKOTO U (PU3HYECKOTO COCTOSHHUSA, OT YPOBHS €0 MOATOTOBICHHOCTH K
BO3/IEHCTBHIO 3THX (PAKTOPOB. DMOLMOHAIIBLHBIC CTPECCHI BO3HUKAIOT IIPH PE3KOM
HU3MCHCHHH DPHUTMA XH3HH H KOHd)J'H/IKTaX. CXO)IHBIG M0 CBOEH HMHTEHCHUBHOCTH
CTPECCHl MOTYT BO3HHKAThL Y YEJIOBEKA KaK IPU CEPhEe3HOM ONAaCHOCTH, TaK U IIPH
TBOPYECKOM ycCIIeXe.

TO » Mo cratuctuke, B CLUA (cTpaHe, koTopas nepBov ocosHana npob-
3 UHTEe- nemy ctpecca) 90% HaceneHusi NOCTOSIHHO HAaXOAWUTCS B COCTOSIHUM
pecHO.. ‘

cunbHoro ctpecca. M3 Hux 60% ucnbiTbiBaloT cTpecc 1-2 pasa B
Heaento, 30% = NoYTH Kaxkabiv AeHb.

Craauu crpecca. BisiHue CHIILHOTO CTPecca Ha 3J0poBbe. Y CTpecca CymiecTByeT
TPHU CTafuH: MOOHIM3AIMS OpraHusMa (cmaous mpegozai), CONMPOTHBIICHHE OpraHU3Ma
pazapaxutento (cmadus adanmayuu) ¥ ocnablieHHe opraHusma (crmaous UCHOweHus).

Ha cmaouu mobunuzayuu opraHnusMa y 4ejioBeKa yqauaercs cepanednesme, mo-
BBIIIIACTCS ApTEPUANLHOE AABICHHE, YBEITMYHBACTCS COACPXKAHHE aJpEHAIMHA B
KPOBH, K MBIIIIIaM IpUTEKAaeT OOJIBIIOE KOJMYECTBO KPOBH, OCIIa0EBaeT IPOLECC
nuieBapeHus. YenoBek B SKCTPEMAIbHON CUTYaIMU ObIBAET TOTOB 3aIUTUTH CBOIO
JKH3Hb U 3]I0POBbE. B pe3yibTare BO3HMKAET HAIPSHKEHHE B OTBET Ha (hakTop
cTpecca. DTa peakius MOOMIH3yeT OPraHu3M Ha 3allUTy.

Conpotuensemocts 4

opranuama

NO OTHOLWEHWIO

K NOBPEMASIOLMM Craaus c

‘w”opam | apanTtauwu Tapus |
Cragws UCTOLLEHUR,
TPEBOMM :

MexoaHbIn ypoBeHb R e i B iy o
o Havana OneHs
BO3AENCTBMUA
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Ha cmaouu conpomuenenus paszopadicumenio OPraHHU3M OKAa3bIBAC€T COIPO-
THUBIIEHHE, U B PE3yJILTATE MpsAMas yrpo3a ocinabeBaer. B 3ToT nmepuop gocturaercs
BBICOKAs CIOCOOHOCTD K aJalTalliy JUIs PEOOJICHUS JICHCTBUSA cTpecca.

Ha cmaduu ucmowenuss NOHMXKAETCA CONPOTUBICHHE OpPraHU3Ma CTpeccy.
IIpomiecc mpoUCXOAUT, KOT/Ia CTPECC MPOAOIDKAETCS JIUTEIbHBIA niepuo. Ha aToit
CTaJIMU HaOII0JAI0TCA HEPBO3HOCTh, HEOOBACHNMAA TPEBOXXKHOCTb, ObICTpas yToM-
JIAEMOCTB, Pa3IpakUTEeIbHOCTb, JIenpeccus, 6eccorua, rojoBueie 6omm u T.1m1. Ho
CTpecChl Jajleko He BCErja NPHHOCAT Bpel opraHuzMy. Hampumep, crpecchbl
cpeaHel BeMMYHHbI o0ecrieanBaloT 6onee ) (HEeKTHBHYIO AESATEIbHOCTS OpraHu3Ma,
U YEJIOBEK JIOCTUraeT IoCTaBJIeHHOM Lenu 0e3 Bpeja cBoemy opranusMy. Herarus-
HBIE€ CTPECCHI CHIDKAIOT CONPOTHBIIIEMOCTh OPraHU3Ma, YXYAIIAIOT CAMOYYBCTBHE
U CIIOCOOCTBYIOT pa3BuTHIO OonesHeit. Ho ecnn m3mensromuecs GyHKIIUHA opra-
HU3Ma OBICTPO BOCCTaHABIIMBAIOTCS, CTPECC MOXKET OBITh Hake moieseH. ITonesnsie
CTpecchl MOOMIIM3YIOT BO3MOXKHOCTH OPraHM3Ma, IIOBBILIAIOT €ro COIPOTUBIISIEMO-
CTh K Pa3IMYHBIM 3a00JIEBAHUSAM H YCKOPSIOT aJalTalldI0 OPTaHU3MAa K H3MEHSIIO-
IIMMCS YCIIOBHSIM CPEJIBI.

AesaTenbHOCTb a

YcTaHOBWUTE COOTBETCTBME:
— Kakue kauecTsa xapakrepa Bam npucyLm?

KauecTBa xapakrepa:

TepneHue
PasapaxuTtenbHoCcTb
CKpOMHOCTb
[osepunBoCTb
CaMOKpUTUYHOCTD
CaMOKOHTpOIb
Mogo3putensHoCTbL
ObuaunsocTb
BenbinkuneocTb

10. YmMeHue npowiatb
11. JobpoxenaTtenbHoCcTb
12. pyBocTb

13. XBacTtoBCTBO

14, Hetepnenue

15. BocnuTtaHHOCTb

A. NMposouupyroT
KOH(PNUKT

O NGO A WN

B. MpenarcrTeyioT
KOH(PNUKTY

©

Bopsba co cTpeccom. YetoBek H0DKEH 00/1aaTh YMEHHEM PETYIHPOBATH CBOE
IIOBEJICHHUE, CIIEeAys OoOmuUM IpuHIMIaM 60psObl co cTpeccoM. i mojepkaHus
AQKTUBHOM JIEATENILHOCTH OH JOJDKEH YMETh COXPaHATh IIOJIe3HbIE CTPECChl Ha
ONTHUMAJIBHOM YPOBHE. J[JIsi 3TOr0 OH JOJDKEH IOCTOSIHHO PACIIMPATH CBOM (U3~
YECKHUE U NICUXOIIOTUIECKHE BO3MOKHOCTH, H30eraTh KOH()IHUKTOB.
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NPUMEHEHME W NMPOBEPKA NOJTYYEHHbIX 3HAHWUA .

1. Mcnoab3ysi COOTBETCTBYIOIIHE OHATHS, 3aBePIINTE CXeMY:
1. Xonoo;
2. Konghnuxmuwie cumyayuu;
3. Uzb6wimounoe ynompebnenue iekapcme;
4. Yemanocmy,
5. 3azpsisnenue oxpyoicaroweil cpedwi;
6. Bpednvie npugviuku,
7. Cunbuble ghusuveckue HazpysKu;
8. XKapa;
9. Cmpax.

CbaKTopr, Bbi3blBaloLne Hanps>XXeHne opraHmama

2. PacmoJio;KuTe MOCIEX0BATEILHO CYKIeHNUsl, XapaKTepHU3yIOUIHe CTAIHH CTpecca, H

HA30BHTE HX:

A. Opraamsm NpOTHBOCTOHT HEOIAroNpHATHOMY H CHIBHOMY (DaKTOpY Cpejsl,
KOTOpPBIM OBUT BEI3BAH cTpecc. Ho camxaercs yC’l‘Oﬁ‘lHBOGTb OopraHusMa K JIpyrum
HeOIaronpHATHEIM (pakTopaM M 3HAYUTEIHHO OCcIabeBaeT HUMMYHHTET.

B. OpranusM He B CHJIaX NPOTHBOCTOSATH ASHCTBYIONIEMY (aKTOpy, ¥ BOSHUKAIOT
pasnuuHblie 60Ie3HH.

C. IIporcXoauT MOOHIM3ALMS BCEX 3aIMTHBIX CHJI OPraHu3Ma JUlsl IPOTHBOAEHCTBHS

(akTopy crpecca.
1.]°?

2.

3.7

3. Mcnoaib3ys co0CcTBeHHbIEC 3HAHNSA, HA0MI0eHUSI M JOTIOJTHHTEIbHbIC HCTOYHHKH HH-
(jopmanun, cocTaBbTe KOHCIEKT B BHAE OJHOH H3 NMPeII0KEeHHBIX GopM:
o Cuenapwuii paguonepenayn “Kak 3anmrurbes ot crpecca?”’
e CraTbs B )KypHale A1 noapoctkoB “Kak 3amUTUTBCS OT cTpecca IKOIbHUKY
o CrieHapuii peKJIaMHOTO posiMKa “3amra oT crpecca”
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m HACJ'IE.ELCTBEHHOCTI:: YEJNTIOBEKA U POJ1b CPE[bI B EE
®OPMUPOBAHUM

= Y710 Takoe reH?

— KakoBa thyHKUUA reHa?
&

HaciieicTBeHHOCTb M H3MEHYHBOCTH. [[0HATHE HACIEACTBEHHOCTH OBUIO H3-
BECTHO JIIOAAM elie ¢ ApeBHUX BpeMeH. Ho Toneko B XIX Beke aBcTpuiickum 6uo-
noroMm I'peropom MenzaeneM ObUTM OTKPBITHI OCHOBHBIE 3aKOHOMEPHOCTH I'€HE-
THYECKOT0 HACJIECIOBAHHUS U 3aJI0)KEHB! OCHOBBI HAYKU I'C€HETHKH.

Hacnedcmeennocmes — 3T0 CIOCOOHOCTH OpraHU3Ma COXpPaHATh U NepeiaBaTh
IIOTOMCTBY CBOM IIPH3HAKH U OCOOCHHOCTH Pa3BUTHS.

CaolicTBO IpHOOpPETEHHs OPraHU3MOM HOBBIX IIPU3HAKOB WJIM BO3HUKHOBEHHE
pa3iinuuil cpenu ocoOel Ha3bIBACTCS USMEHUUBOCMBIO. PachonokeHue annenbHLIx
3aKOHOMEPHOCTH HACIEJCTBEHHOCTH M U3MEHYHBOCTH rEHOE B FrOMONOrMYHEIX

U3YYarTCs FeHETHKOM. Xpomocomax
MarepHajibHbIe OCHOBBI HAaCJIEJICTBEHHOCTH. Annenchsie
I'eHbI, OTBETCTBEHHEIE 32 MPOSBIIEHUE TOTO WIH WHOTO ress!

IpU3HaKa, PaclojoXKeHsl B XxpomMocomax. OHM cocTaBs-
JISIOT MaTepUANIbHYI0 OCHOBY HacliecTBeHHOCTH. Hop-
MalbHBI HabOp TEHOB dYeNOBEKa PpACHOJNIOKEH B
46 xpomocomax. Yucio XpoMOCOM, COJICpKAIIMXCA B
OJIHOM sIIpe, Ha3bIBAeTCS Kapuomunom. B xapuotune
genoBeka U3 46 xpomocom 22 mapsl SBISIOTCS aymo-
comamu (HETOJIOBBIE) ¥ 1 Iapa — MOJIOBBIE XPOMOCOMBEI.
Ecnu ayToCOMBI Y MY>YHH M JKEHIUH UAEHTHYHBI, TO
1apa IOJIOBBIX XPOMOCOM Pa3IHyHa.

B xpomocomHOoM Habope dyenoBeka Kaxmas Xpo-
MOCOMa MMEET WJICHTHYHYIO TOMOJIOTHYHYIO rapy. B omonorinse
OJIMHAKOBBIX YYaCTKaX FOMOJOTHMYHBIX XPOMOCOM pac- BP0
[I0JIATAIOTCS Maphl ANBTEPHATHBHBIX (IPOTHUBOIOIOKHBIX) TEHOB, KOHTPOIUPYIO-
MMX MPOSBJICHHE OJJHOTO NMpH3HaKa. Takue reHbl Ha3bIBAIOTCS QLlenbHbIMU.

HckinroueHne COCTaBISIOT JIMIIb II0JIOBBIE XPOMOCOMBI, HE 0Opasyromue
TOMOJIOTHYHBIX Iap. OTH XPOMOCOMBI Ha3bIBaloTca X U Y xpomocomamu.

I'enorun 1 ¢enorun. CoBOKyIIHOCTb BCEX I'€HOB OpraHM3Ma Ha3bIBACTCS 2eHOMU-
nom. Tak, GbUIO YCTAHOBJICHO, YTO B TEHOTHUIIE YEJIOBEKA COAEPIKHTCS 10 60 THICAY I'€HOB.

T'eHsl1, conepaxalyecs B FeHOTHIIE, 10 BIUSHUEM CPE/bl yUacTBYIOT B hOpMHU-
POBaHHH Pa3IHYHBIX NpU3HAKOB. [IpH3HAK — 3TO NPOSIBICHUE ONPEACICHHOM 0CO-
6enHocti opranu3ma. COBOKYNHOCTh BHEIUHMX BHIAMMBIX NPHU3HAKOB OpraHU3Ma
Has3biBaetTcs peromunom. K (HEHOTUIIMYECKUM NPU3HAKAM YEJIOBEKA OTHOCATCA
[BET BOJIOC, pocT, hopMa HOCA H T.II.

JIOMHHAHTHBIE H pPellecCHBHbIE MPU3HAKH. Y MIIEKONUTAIOMUX (M Y JIHOJICH B
TOM WYHCJIE) BO BpeMs OIUIOJAOTBOPCHHS MYXCKOH CIIEPMAaTO30MJ M JKCHCKas

@=-=-m O ano»
Q-0 O oo W
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SIMLIEKIIETKA CIIMBAIOTCS U 00pasyercs 3urota. CinydaiiHoe 00beIHHEHUE TEHOB B XPO-
MOCOMaXx IIPH 3TOM MPUBOJNT K HOSBJICHUIO Pa3TUYHBIX TEHETHIECKUX KOMOUHATHIA.
B dopmupoBanun KOMOMHAIMM TI'CHETHYCCKMX TPHU3HAKOB pebeHKAa NMPUHAMAIOT
y4acTue domuHanmHwle (CHIbHBIE) U peyeccusHvle (caabeie) reHsl. Hampumep, ot
Opaka TEMHOBOJIOCOTO M CBETJIOBOJIOCOTO POJAUTENEH POXKIAETCS TEMHOBOJIOCHIH
pebenok. IIposBisronmiics y MOTOMCTBA NpPU3HAK Ha3bIBACTCA OOMUHAHMHBIM, 2
HENPOSBUBIIMKCS NPU3HAK “CBETIBIX BOJIOC” — peyeccusHvim. K HaceyeMbIM 4emo-
BEKOM JIOMUHAHTHBIM M PELECCHBHBIM IIPU3HAKAM OTHOCSTCS CIIEIYIOLIHE:

[OMVHaHTHBbIE NPU3HAKK PeueccuBHbIe NPU3HAKU

TemHble BONOChI CseTnble BOMOCHI

Kypuasbie BONOCH! MNpsimble BONOCHI

Kapue rnasa [onybkie rnasa

TemHas koxa CeeTnas koxa

BecHyLLkM Ha nuue OTcyTCTBUE BECHYLUEK Ha nuLe
KpynHbiv Hoc ManeHbkui Hoc

HopmanbHas cBepTbiBaeMoCTb KpOBU HecBepTbiBaeMocTb KpoBu (reMocunms)

HOMHHaHTHBIC H PCHCCCHBHBIC I'CHBI OTBCTCTBCHHBI TAKXXC 3a IIPCApacIioyio=-
JKEHHOCTh K TEM MJIM MHBIM 3a001€BaHUIM.

fAeaTenbHOCTDb .

PaccMoTpuTe pUCYHOK.

= Kakue 3akoHOoMepHOCTH HabnogaTca Npy HacnegoBaHuy NpUsHaka TeMHbIX U
CBEeTNbIX rNas y yenoseka?

— Kak 3T0 MOXHO 0B6bACHUTL?

MNpu3nak MNpu3ssak MNpusnak, MNMpu3Haku, cnocobHbie
Mmarepu orua NPOABNAOWKWACA NePenaTLCs NOTOMKY
y pebenka

2N = T~ P~
1@+ @ @ = >

2 = e~
2 D - @ @

\ s G s

I @@ @ @D

i@ @

Pouib cpenbl B hopMupoBaHHY HACIEACTBEHHOCTH YesloBeka. Takue ocobeH-
HOCTH, KaK XapakTEep, TEMIICPAMCHT 4YCJIOBCKA, 6a3npy10'rc;1 Ha HACJICACTBCHHBIX
(axTopax. YpoBeHb MHTEIUICKTA, CKJIOHHOCTh K TEM WIM MHBIM HayKaM, MY3BIKE,
TaHIAM, CIIOPTY, MAaTEMATHYCCKOMY MBILIUICHHUIO U JIP. TOXE ICPEAIOTCs I'CHETH=
YECKH.
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TO + HekoTopble npuaHaku, Hanpumep, rpynna
3HHTe- KPOBW W HEKOTOpble HacneacTBeHHbie
PECHO..  33GoneBaHus, ONpeaenslTCA He BUS-

HVWEM cpefbl, a8 UCKMIOYUTENbHO eHOTU-
nom. posiBnexHue apyrux npusHakos 3a-
BUCUT KaK OT reHoTuna, Tak v BAUSHUS
okpyxatouwien cpeabl. K npumepy, poct
YyenoBeka 3aBMCUT OT reHotuna. B To xe
BpEMS 3TO 3aBUCUT U OT OKpyXaroLen
cpedbl — OT NUTaHKA B nepuop pocra.

Ho Hapsigy ¢ 3TUM Ha HACIeICTBEHHOCTh Yelo-
BEKa OMpEAEeHHBIM 00pa3oM BIUSIOT U (haKTOPEI

cpeapl. XapakTep peOCHKAa 3aBUCUT HE TOJBKO OT
HACJIE/ICTBEHHOCTH, HO M OT BOCIMTAHMSA, OKpYKe-

* HacnegCTBeHHOCThL
* AK3MEH4YUBOCTL

* ayTOCOMbI
HHS, COLMATIBHOTO MOJ0XKEeHUs U T.11. [letu npu 06- - kapuoTun
IMICHUH C POJUTEIIAMHU IIEPEHUMAIOT HEKOTOPBIE Yep- * reHoTMN

ThbI

[MOKA3bIBATh JCTAM JOCTOMHBIA MPUMEDP MMOBEICHHS.

HX XapaxkTepa, IMO3TOMY DPOJMTENSAM ClIeIyeT * GpeHoTMN .
* AOMWHAHTHBIV NPU3HaK

* peLlecCUBHbIN NPU3HaK

NPUMEHEHWE W NPOBEPKA MOJYYEHHBIX 3HAHMIA .

1. BoiGepuTe BepHbIii 0TBET:

1.

2.

COBOKYIHOCTh BHEIIHHMX, BHIMMBIX NPU3HAKOB OPraHM3Ma Ha3bIBAETCA PeHomu-
NOM/2€HOMUNOM.

CBOiCTBO IPUOOpETEHHsS OPraHU3MOM HOBBIX IPU3HAKOB HA3bIBACTCS HACAEOCH-
BEHHOCMbIO/USMEHUUBOCIMBIO.

. Hayl(a, H3y4arouias 3aKOHOMEPHOCTH HACJICACTBEHHOCTH U H3SMCHYHUBOCTH, Ha3bIBACTCA

Yyumonozus/zeHemuxa.

. B kapuorune yenoseka 22/23 napbl XpOMOCOM.
. AyTOCOMBI MY>KYHHBI H )KEHILUHBI OMmau4aiomcs/ie omaudaiomces Apyr OT Jpyra.
. IIposBisrommiics y MOTOMCTBA CHJIBHBIN IPU3HAK HA3bIBACTCHA peyeccusHbiM/oomu-

HAHMHBIM.

. COBOKYIIHOCTh BCEX HACIEACTBEHHBIX OCOOEHHOCTEH OCOOHM Ha3bIBAIOT ghernomu-

nom/zenomunom.

2. TaiiTe onpejeieHHe HOHATHAM H 0TPA3UTe CBSA3HM MeXIy HUMH B (hopMe cxeMbl:

0D 0 [ e

3. cho.m,ayﬂ AONOJIHUTE/IbHBIC HCTOYHHKH uuq:opmauuu, OOAroTOBLTE NPE3CHTALHIO

(1]

JAOMHHAHTHBIX H PEUHECCHBHBIX [IPH3HAKAX pacreuuii H KHBOTHBIX.
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METO.!]bI M3YYEHUA HACNEAOCTBEHHOCTU YENOBEKA

— KakoB xpomocomHbIV HabGop YenoBseka?
’ — Yem oTnMYaeTCA XPOMOCOMHbLIV HABOP Yy MYXUYMHbI U XEHLWWHbI?
©  — Kakwu korga onpegenseTcA non dyaywero pe6eHka?

3aKOHbI HACIEICTBEHHOCTH, HMEIOIIHE MECTO Y APYTHX OPraHU3MOB, XapaKTep-
HBI ¥ /1718 yenoBeka. Ho mo cpaBHEHMIO C 3TUMH OpraHM3MaMH HU3y4EHHE 3aKOHO-
MEpPHOCTEH HACIEACTBEHHOCTH M M3MEHYUBOCTH YEIIOBEKA MPEJCTaBIsET HEKOTO-
phI€ TPYAHOCTH.

B mepByio ouepeap 3TO CBA3aHO C TeM, YTO Ha JIOASX HEBO3MOXKHBI IPSIMbIE
JKcrnepuMeHThI. [ToMIMO 2TOrO, YenOBEK pa3sMHOKACTCS MEUICHHO, JAaeT HEMHO-
IOYHMCIIEHHOE NOTOMCTBO. [109TOMY JUIS M3y4Y€HHUs HAC/IEJICTBEHHOCTH YEJIOBEKA U
MIPOUCXOSIUX B HEH U3MEHEHUI pa3paboTaHbl ClICHHATbHBIE METOIBL.

I'eneasiormueckuii MeTOJ OCHOBBIBACTCSI HA H3YYEHUHM TE€HEATOTHIECKOTO
IpeBa (poaocioBHOM) yenoBeka. [Ipu aToM n3ydaeMslil mpru3Hak n3oOpakaeTcs rpa-
Cocraensn rpacuueckoe w» (GHUYECKH C HCIOJIB30BAaHUEM YCIIOBHBIX
n3obpaxeHne poaoCNOBHOM, . 0003HAYEHUIH H YKa3zaHusa pPOACTBEHHBIX
cobnioanTe cneaylowme npasuna: ceaseid. CocraBiseTcsi TeHEaJlorH4ecKoe

a) Ha4uUHaIoT POZIOCNIOBHYIO C Yerno- apeBo (pOmOCIOBHAs), M HCCIEI0BAHUE
DK BRIIEPYL0 CORTORRRI S N U3y4aeMOro NpU3HaKa IMPOBOJUTCS HA ITPO-

pOAOCIOBHAS; .
b) 6paTha 1 CECTPLI pacnonaralTCs B TSHKCHUH MUHHMYM TPEX MTOKOJIECHHUH.

nopsiake poXAeHUs cnesa Hanpaso, Takum 00pa3oM ompeaensiercs 0omu-
Ha4nHas co cTapLuero; HaHmMHOe W pPeyeccuGHoe HAcC1e008aHue
C) NpefCcTaBUTENM KaXAOTO NOKONEeHNs npu3HaKa

B POZAOCIIOBHOM pacronaratoTcs
CTPOro B OAVH psAA.

fNesTenbHOCTH .

Pewwure 3apayy. B cemeiiHon pogocnoBHOW BCTpeYaeTcs nNpusHak — “cegas npsiab Bonoc”,
KOTOPbII HacneayeTca Kak AOMMHAHTHBIA (CM. cxemy). Y Koro U3 poautenei 6eina cenas
npsab? KakoB NnpoueHT BCTpevaeMocTy 3TOoro npusHaka y aeten? Movemy y notomkos 5 u
7 3TOT NpU3HaK OTCYTCTBYET?

HacnegoBaHue npusHaka “cefan npsgs Bonoc”

[] Myxsnma (O—{]Bpakocouetatme
O XeHuwuHa

[ JAemm
. MayuaeMblii npuaHak

Bum3HenoBbIii MeToa. Eciii reHeanorumyeckuM METOIOM OIIPENEsIeTCs JOMHU-
HAHTHOCTh WJIM PELECCHBHOCTH NPHU3HAKA, TO UM HEBO3MOXKHO OIIPEIETUThH Xapak-
Tep BIHSAHUS CPe/Ibl Ha 9TOT MpU3HaK. J{J1s onpeieieHus BIUSHUS CPe/bl Ha TeHOTHII
MCTIONB3YIOT OIM3HENOBbIH METOA. DTH BIUSHUSA U3y4YalOTCS HA OJHO- MM Pa3HO-
SUNEBBIX OMM3HENAX, IOCIIE YET0 aHATU3UPYIOTCS TIOTyYE€HHbIE PE3YIbTaThl.
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BJIHSHC].IOBLIM METOOOM HU3Y4YaXOTCA TAKHUC IIPU3HAKH, KaK BECHYIIYATOCTh Ha JIUIE,
HACJIEAOBAHUE Y30pPOB Ha MAIbIAX, MPEAPACIOIOKEHHOCTh K WH()EKIIMOHHBIM
3a00JICBaHUSAM H Tl
BnnaHeuoBbLIN MeTO

OpHosWueBbIe PasHoslueBbIe
6nusHeubl M @ BnusHeLbl M a
- i g > = ’o ?‘

* B onnogoTteoperun B

* B onnogoTtBopeHun 3aBUCMMOCTU OI KO=
BHE 3aBUCUMOCTY OT nvyecrea aeren
KonuyecTsa 6nuaHe- YHacIsylorasen « Y kaxpgoro 6nua-
LOB yyacTsyioT 1 sii- 6Gonee ANLEKNeToK n Hela coBCTBeH-
ueknetka u 1 cnepma- * Y 6nu3HeLIoB ABa v bonee cnepma- |- nnaueHTa.
To3omA. ofHa nnaueHTa. To3onaa.

Hurorenernyeckuii MeTol. DTOT METO/l OCHOBAH Ha U3YUYCHHU KOJIMYECTBA U
cTpoeHust XxpomMocoM. OCHOBHBIMH NIPUYHHAMH XPOMOCOMHBIX 3200JICBaHHH SIB-
JIAIOTCS BBIIAJICHHE ONPEACICHHBIX YYacTKOB XPOMOCOMBI, H3MCHEHHE €€ CTPyK-
TYPbl, OSIBJICHHUE JIMIIHCH UIIM OTCYTCTBUE XPOMOCOMbIL. AHOMAJIMM MOTYT OBbITh H
B ayTOCOMax, M B IOJIOBBIX Xpomocomax. lIpumepoM HapymieHHs XpOMOCOM B
ayTocoMax sBIseTCH cunopom [layua.

Uurorenernyeckmin meroa. HopmarnbHbIA KapuoTUn Yernoseka
Y XeHWMuHbI Y My>»4UHbI

REnt s Rene

\mmmma mummm

‘? 1w n 12 ) 9 W n 12

M 0A M la K& &5 AN DAY n K& §A
, 'J ) L 17 ) " 14 15, L ': 8 )
¥R EX &A A4 “ ¥R =X Te Y ‘A

1920, (21 22, xx I8, (20 22, xy
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BuoxumMuuyecKu# MeToJd NPUMEHSAETCS IS BBIABJICHUSA NPUYMH HAPYILCHUS
obmena BemecTs. MIHor1a HapyIIeHHs B OPraHU3Me YEI0BEKa MOTYT OBITH BEI3BaHEI
NaTOJIOTHYCCKMMH HM3MCHEHHMAMH, OOYCIIOBJICHHBIMH HACJICICTBCHHBIMH (haKTo-
paMu; HarpUMep, CaxapHblil quabeT YeaoBeKa SBISETCA TAKMM 3a00/1eBaHHEM.

Buoxumuieckuin meton
CepnoBuaHOKNETOYHAs aHeMuUsi (Manokposue)

I'eneTrnyeckoe pasHooOpa3sme 4venoBeka. Buemnuid Buj, dusnyeckue u ym-
CTBEHHbIE BO3MOXKHOCTH, XapakTep, IPeApacnoIOKEHHOCTh HIH YCTOWYUBOCTh K
3a005eBaHUAM, €CTECTBEHHAS IIPOJIOKUTEIBHOCTE KU3HH M JIPyTHE 0COOEHHOCTH
4eJIoBEeKa 3aBUCAT OT I'€HOB, YHAC/IE[OBAHHBIX OT pojuTeNned. DTO CO3aeT reHe-
THYECKOE pa3HooOpasue.

I'enernueckoe pa3HooOpaszue MoapasyMeBaeT pa3/IMYHBIE M3MEHEHHS, IPOHC-
XOJAIIKE B NpejiesiaX BAja. 3a CYET 3TOro pasHooOpas3us y OpraHu3Ma BO3HHKAeT
YCTOWYMBOCTb K BO3ICHCTBUIO BHEIIHUX (akTOpoB. Tak, HEKOTOpHIE JIOH YCTOH=
YHBBI K 3arPSA3HEHUIO OKPYIKAIOIIEH Cpe/isl, TOTia TaK y JI0feH, 00Iagaomux apy-
MM HabOpOM I'€HOB, OT TOTO YK€ CaMOT0 CHHXKa-
eTcsl CONPOTUBIAEMOCTh OPraHW3Ma, a B HEKO- =
TOPBIX CIyYasX HACTYNaeT cMepTh. 1103To * FOHOANOIMMECKMA MOTOA
l’lpl:l usytj:e}:’:nn rene:p)llm qenongxa yne:mell‘\g; :Gnusueuoablu mcn

uMTOreHeTU4eCcKuii MeTon
NPUCTAlIlbHOE BHUMAHME Nepejaye HacieacT- * BUOXMMMYECKMIA MEeTOA
BEHHBIX NpPU3HAKOB M BIMAHMIO Ha HHUX (hak-

TOPOB OKPY’KAIOIIEH Cpebl.

NMPUMEHEHME W NPOBEPKA MOJTYYEHHbIX 3HAHUHA .

1. PaccraBbTe yc/I0BHBIC 0003HAYEHHS COOTBETCTBEHHO YTBEPKICHHAM:

O Merton U3Y4YCHHUA HACIICACTBCHHOCTH 4YCII0OBCKA, B OCHOBC
KOTOPOIO JICKHUT U3YUCHHUE YUCTIa XPOMOCOM,

I' — remeanoruyeckmi

MeTOJ i
b i 0COOEHHOCTEH HX CTPOCHHUSI.
E MﬁJﬂm::enoBu [ Meroza, ¢ IOMOLIBIO KOTOPOTO BBIABIISCTCS BIIHSHHC

TeHOTHUIIA ¥ CPebl Ha pa3BUTHE pebeHKa.
II — nuToreneTne- [ Metoj, HCIIOB3yeMbIit 115 BBIACHEHHS
CKHH METOX 3aKOHOMEPHOCTEH HACIIEAO0BAHUS IPU3HAKOB y YEI0BEKA.
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BX — 6noxumuueckuii | MeToJ, ¢ HOMOIIBIO KOTOPOro ObUIH H3y4eHb! 601e3HH,
CBSI3aHHBIC C IOTEPEH WIH IOSBJICHUCM JIMIIHEH XpPOMO=-

MeToA

COMEI.

(1 Meroa, oCHOBaHHBIH HAa H3YYEHUH POJOCIOBHOM

YCJIOBCKA.

[l Merop, HCHIONB3YEMBIi ISl H3Y49EHHS XPOMOCOMHBIX
Ha0OPOB 310POBBIX U OOJILHBIX JIIOCH.
[ Meroj, ¢ HOMOILBIO KOTOPOro OIKUCaHbI 60Jie3Hn obMeHa

BCIICCTB.

2. Ucnoab3ys TEKCT B y4eOHHKE U JONOJHUTEIbLHbIC HCTOYHHKH HHPOpMaNHH, 32101~
HuTe Tabmuny “MeTojbl, HCHOJIb3yeMble ISl H3Yy4YeHHS HACJIeJCTBEHHOCTH YeJIo-

Beka” :

MeTtoabt

CymHocTs MeToaa

IlpuMepbI HCNOIL30BAHKS

I'eneaniornyeckuit

3817633 (91 (0):3 91’

I{uToreHeTHYCCKUM

BHOXAMHYECKHIT

3. B SinonuMM Mo cymecTBYIOIIEMY 3aKOHOAATEJLCTBY OTell, BbIIaBasi A09b 3aMYiK,
JOJIKEH BBUICIHTH el ydJacTok 3eMuid. Yro0bl He pacnbLIAThL ceMelHoe 3emuie-
BJIaJleHHe, YAaCTO KEeHHXO0B JUIA Jovepeil moaAOHpaloT cpead poacTBennukos. Ho B
TaKNX CeMbfiX HadaiogaeTcs pe3Koe IOBBLINIEHHE YACTOTHI HACJHEACTBEHHBIX
3a0o.ieBanuii. O0bsICHHTE, ¢ YEM ITO CBS3aHO.
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m HACJ’IE.!]CTBEHHbIE 3ABOJIEBAHUA

— Kakue HacneacTBeHHble 3aboneBaHus YenoBeka Bbl 3HaeTe?
’ — Kakumu meTogamu MOXHO BbISIBUTL reHeTUYeCKUe aHomanum vyenoseka?
@

V uenoBeka 1o HACIEACTBY HapsAAy ¢ HOPMaJIbHBIMH IPH3HAKaAMH MOTYT Tepe-
JaBaTbCA M TMaToormdeckue. [IpuymHON 3THX 3a00ieBaHHN OOBIYHO ABIAIOTCH
U3MEHEHHs B I'€HaX M/ XPOMOCOMAX Y€JIOBEKa.

AesaTenbHoOCTHL .

WU3yuuTte rpacpuyeckoe @, I &

n3obpaxeHne poaoCcnoBHON l | ‘ ﬁ
CeMbU Mo OAHOMY U3yyaemomy 3 i T i.{_j) B2l (:),]; L’:}]
Npu3HaKy. o o L )
O6paTvBLUMICS K Bpady YneH FT O M ‘»\) M ‘ i N ‘
aTow cembu (Npobana), T (e o .

0603HayYeH Ha cCXxeme CTpPerkom.

OTBeTLTE HA BONPOCHI:

1. CKonbKo NoKoneHui niogen npeacTaBneHo Ha cxeme?

2. Ckonbko getent 6bino y 6abyLukn n gegylikv npobaHga co CTOpOHbI oTua?

3. Kakos non npobaHpa?

4. meeTtcs nv y npobaHaa nay4aembiii npuaHak?

5. CKonbKo eLle 4rieHoB pOAOCIIOBHOM UMEIOT TaKo Xe NpuaHak, kak y npobaHaa?
6. PeLiecCUMBHbBIM UM JOMUHAHTHbBIM SIBMSIETCS U3yvaeMbli NpUsHak?

H3menenus, npoucxoasmue B renax. Takine W3MEHEHUS IPUBOAAT K BO3HHUK-
HOBCHHIO I'CHETHYECKHUX 3a00JICBaHUH.

I[Ipy y4acTHH HEKOTOPHIX F€HOB ONpe/ie/IeHHAs aMHHOKKMCIIOTa [IPEBPAIaeTCs B
IIMITMCHT MCJIAHHUH, OﬁyCHOB.IIHBalOIIIPIi;I OBET KOXH. HpH HapyHmIEeHHAX B STHX I'€Hax
MIUTMEHT y 4YeJloBeka He oOpa3yercs, U BOSHHKACT anbbunusm. Y 4enoBeka, cTpajia-
IOIIEro albOMHM3MOM, IIMI'MEHT OTCYTCTBYET B BOJIOCAX, IVIa3aX, PECHUIIAX U KOXKe
(puc. 2). K 3a60neBaHuAM, CBI3aHHBIM C HAPYIICHUSIMH B T€HAX, OTHOCSATCS TAKXKe
U KypuHas clenora, Oonbmioe KonudecTBo OonesHed obOmeHa BemecTs. B
HacTosIee BpeMs BIsiBIeHO 0K0J10 4000 reneTndeckux 3aboeBaHui.

XpomocomHble 3200JieBaHMSI CBS3aHBI C W3MEHEHHSAMH CTPYKTYpBI, 4HCIa
XpOMOCOM. DTH H3MEHEHUS MOTYT BO3SHHKHYTH BCJIEJCTBHE BO3/ICHCTBHUS H3IY-
YeHHMs, PA3IMYHBIX JICKapCTBCHHBIX IIPENapaToB, YNOTPEOICHHUS HApPKOTHYCCKUX
m cpenctB u apyrux daxrtopos. IIpn XpoMocoMHBIX 32060~

JICBAHUAX Yy JIIOJCH HaAOIIONAIOTCS YMCTBEHHBIE Hapy-
IIeHHs, M3bSHBI B Tenocnoxenuu. IIpumepom xpomo-
coMHOro 3aboneBanus siBusercs cunapom Jlayna (puc.
b). Ora Gone3Hb cBA3aHa ¢ JIMIIHEH XPOMOCOMOM B 21-i
Iape ayTocoM, MOSBHBIICHCS B IpoLecce ICNCHUA
KJICTKH. Y MOXHIIBIX KEHIIUH PUCK POXKICHUS JETeH ¢
9TUM 3a00/1€BaHUEM BBIILIE.
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m BornesHu, cBs3aHHbIe C XpOMOCOMaMM — CUHAPOM [layHa

Xpomocomb!
Siapo il m; Lt i ¥
K‘& .M 83 B 8‘! ms

KneTka
X Y
* [lnwHas
xpomocoma B 21-it « Mnockas nepeHocuua,
nape NPUOTKPbLITBLIW POT,

KOXHblIe CKnagkn Ha
BeKax

« lLupokas nocagka  + OguMHaKoBble CKNaaku Ha
mexay 6onbLlivm u nagoHsx (“obesbsiHbs
cnegyrowmm NafoHb"), YKOPOYEHHbIV
nanbLUem Horu, MU3VHeL,

CKMaaKu Ha CTynHe

T0 + Y niopeit BCTpeyaeTcs HacnepacTseHHas 60nesHb apaxHOAAKTMAMA
3uH‘re- (“nayyby nanbupbl”) = 04eHb ANUHHBLIE U TOHKUE nanblbl. [eH, Bbl3biBa-
PECHO.  oumit aTo 3abonesaHue, HapylwaeT hOPMUPOBAHUE COEAMHUTENLHON

TKaHW W BNMSAET Ha pa3BUTUE HECKOMNbKUX MPU3HAKOB — CTPOEHWE
POroBuUbl rnasa v nanbues, NPUBOAUT K aHOManuaMm B CEpAeYHO-CO-
cyaucTon cucteme. Tum 3abonesaHnem cTpajany U3BECTHbIN cKpunay
Hukono lMaranunu, npeangeHt CLUA Aspaam JIMHKONBH M Npe3vaeHT
®paHuvm Wapne ae MNonne.

Tanaccemus. HacnencTBeHHoe 3a00sieBaHME KPOBH — TAJACCEMUS — IIMPOKO
pacnpoctpaneno B Asepbaiimkane. bone3ns ABIsSETCS PEECCHBHON U NIPOABIIAETCS
IOpY HAapyLICHHAX OJHOro reHa B aytocome. IIpum 3ToM HapylaeTcs CHHTE3

reMorino6uHa B KpOBH.
CymectsyioT aBe (hopmbl Tanaccemur. [lepBas — 3to Hocumenvcmeo manac-
cemuu. Takue IO BHEIIHE BHINIA/AT 3/I0POBBIMH, HO OHM SIBISIOTCS HOCHTEISAMU
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reHa 3a00JIeBaHUs U MOryT I€peaaTb SI‘O CBOMM JC€TAM II0
HACJICACTBY. PCSCHOK, IMOJIyYUBIIMU T'€H TallaCCEMHUHU

* Tanaccemun TOJBKO OT OJHOTO POIMTENs, CTAHOBHTCA HOCHTEJIEM
T TanacceMuu. Y Takux jaeTed Habmromaercs nerkas Gopma
MaJIOKpOBHS, OHH HE HYXJAIOTCS B CEPBE3HOM JICUCHUH U

COJICpKaHME JKelle3a B KPOBH Y HUX OOBIYHO B HOPME.

Bropas, Gonee Tskenas ¢dopma 3aboneBaHus, HasbIBaeTCs Oonbwiow manac-
cemuei. bonp1as TanacceMus BCTpedaeTcs Y JeTel, HOIy4YUBIIMX I'eH 3a00/1eBaHus
or oboux poauTenei. Ita 60NE3Hb CUNTAETCS HACIICACTBEHHOM OO0JIE3HBIO KPOBH,
Pa3BUBAIOLIEHCS C PAaHHEro JETCTBA. Y JETEH, POXJIECHHBIX C TallaCCEMUEH, B
TEYEHUHE OIPEIETCHHOTO IIEPHO/ia BpEMEHH OHA IIPOTEKAET CKPHITO — y pebeHka He
HabIIo1aeTcs MpU3HAKOB NposBieHus 6one3nu. Ho 3aTeM y HUX B KpOBM HauMHAET
CHIDKAThCS YPOBEHB reMoriioObrHa. B uTore u3-3a HEXBaTKH KHCIOPO/1a B KPOBH OHH
OBICTPO YTOMIIIOTCS, UMEIOT OJICJHYIO KOXKY, Y HUX HapYIUAKTCS AllETHT U COH.
ITo [IpOMIECTBHH BPEMEHH TaKH€ JOE€TH OTCTAOT OT CBOHMX CBEPCTHHKOB B
(uzmyeckoM pa3BUTHH. Y HUX HaONIONAIOTCS W3MEHEHHS B ICUEHH, CENE3CHKE,
cepille ¥ B JIPYT'HX BHYTPEHHHX opraHax. s jedeHus OOJNBHBIX TallacCCeMHUEH
nereit Tpedyercs exeMecsyHoe nepenuBanue Kposu. Ho 3ta npoueaypa npuBoIuT
K BO3HHMKHOBCHHIO JPYTHX TpoOieMm. Y JeTeid, HONMydalolmMX TaKoe JICYCHHE,
BO3pAcTaeT CojiepKaHue jkene3a B KpoBU. M3OBITOK jKeie3a OTKIAAbIBAETCH BO
BHYTPEHHHX OpraHax, 4YTO B HTOr€ IPUBOJHT K CEPJEUYHO-COCYJUCTBIM H
SHJIOKPUHHBIM HapylIeHUsAM, 6one3HsaM nedeHu. [lostomy mns ynaneHus u3ObITka
JKeJes3a U3 opranusMa O0JIEHEIE TIPUHUMAIOT 0COOBIE IIpenaparkl.

OpnHOM M3 IJIaBHBIX NPHYMH PaCIpOCTPaHCHHs TalacCeMUH B AsepbaiikaHe
SIBIISIIOTCSL Opaku MEXIY POACTBEHHHKAaMH. BOIIe3Hb NMPOSBIIETCS B OCHOBHOM Y
JIeTeH, POXK/ICHHBIX B TAKHX CEMbSIX.

NMPUMEHEHME M NMPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. Jloruyecku OIIpeJIC/INTEe INOHATHE, KOTOPO€ JA0JIZKHO ObITH YKa3aHO BMeCTO 3HaKa
Bompoca:

e Hapyuienus B renax — aji,0MHU3M

? —cungpom Jlayna

b IIOMHHaHTHOCTL HIIH PEIECCHBHOCTD I'CHA — TEHEATOTHIECKUHA METO
Onpenenerme BIIMAHHUA CPEIBI HAa T€HOTHII — ?

e Cunapom Jlayna —?
I'emodunus (HeCBEPTHIBAEMOCTH KPOBH) — IIOJIOBBIE XPOMOCOMBI

¢ BHOXMMHYECKHIA METOJ] — CaXapHbId Juaber
? — KypuHas clenora

e HopMaibHslii 4enoBek — 46
Yenosek ¢ cunipomom Jlayna — ?
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2. IlepeuepTuTe cXemMy B TeTpajab. Pacnpesenure HoMepa (paKTOpPOB pHCKAa BO3HMK-
HOBEHHS HACJIeCTBEHHBIX 3200/1eBAHHH B COOTBETCTBYIOIIHE AYCHKH CXeMbI:

DaKTopbI

I
r T 1

Pusugeckne GaKkTopHL: ... Xumugeckue GakTopsl: ...  brHomornyeckue GaKTopsI: ...
paznuyHvle 8udbl UOHUZUPYIOUfell paouayuu,

8upyc ocnbl;

HeKomopble NeKapcmeeHtble npenapanmol,

anKkozonw,

eupyc zpunna,

yabmpaghuonemogoe uznyuenue;

HapKOMuKu,

mybepKyne3Has nanoyKa.

o NS A W~

3. IBa 6para — ogHosiineBbIe 0.u3Henb! (A 1 B) pociiu 10pO3Hb B pa3jIHYHBIX JE€TCKHX
aomax, a asa 6pata C u D — Toxe ogHoslineBbIe §/IM3HENBI — POCTIH B OAHOMH ceMbe.
HccirenoBanue THX GIM3HENOB 110 CJIeAYIONIHE Pe3yJIbTAThI:

BJIN3HEILIbI
[IPU3HAKU BocnHTEIBaIMCh B pa3HbIX BocnuTEIBaIMCh B OJJMHAKOBBIX
YCIOBHAX YCIIOBHAX
A B C D
. poct (cMm) 150 152 160 161,6
. BEC 50 51 54 56
3. KOCOJIanocTh + - - —
4. yBII€4EHHOCTh : R R R
YYCHHEM
5. MaTeMaTHYECKOe _ N R .
MBIIIJICHHUC
6. yMCTBEHHOE
pasBUTHE cpeanee BBICOKOE cpeaHee cpenHee

Ha ocHoBe aHanusa u CpaBHCHHA 3THX JaHHBIX clenaire BeIBOA: — Kakue u3 YKa3aHHBIX
IIPU3HAKOB, 110 BalIEMY MHEHHIO, HACJICJICTBEHHBIC U 3aBUCAT OT reHoruna?

4. Tanaccemusi, SABJISISICh pelecCHBHBIM 3a00/1eBaHHEM, TeM He MeHee MOXKeT Iposi-
BHTbCH Y HoTOMCcTBA. O0BACHHTE NPHYUHY 3TOr0 GaKTa ¢ reHeTHYEeCKOH TOYKH 3pe-
HHUS.
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m XPOMOCOMHOE ONPEAENEHUE MNMOJA.
HACNEOOBAHUE, CLEMJIEHHHOE C NOJIOM

— Kak reHeTu4ecku onpegensAeTcsa NPUHaAANEXHOCTb OpraHM3mMa K TOMy Unum

’ MHoOMy nony?
o

VY GoNbUIMHCTBA XHUBOTHBIX MMEIOTCA OCOOM IBYX IIOJIOB — CAMKH M CaMIIBL.
HpHHa,ZUIe)KHOCTL K OHpC)IeJIeHHOMy l'[OJIy ABIIACTCA UX OCHOBHOﬁ (I)CHO’I'I/IHPI‘ICCKOﬁ
0COOCHHOCTBIO.

AesTenbHOCTb .

Paccmotpute cxemy. Mepeueptute Tabnuuy B TeTpagb W 3anofHUTE ee, BCTaBnss
BMECTO 3HAKOB BOMNPOCa COOTBETCTBYIOLLNE TEPMUHBI U MOHATUS.

— Kakue BbIBOAbLI MOXHO cAenaTth Ha OCHOBE 3aaepmeHHoﬁ Tabnuubl?

44 ?.
22 2. » ==
X Pu - -
y ?..
44+XY 444XX
44 + xy 2.
44 + xx % aw e o
~\\ 2 \i-i;{_’_r‘ /
N el S
o 2. —
s 445K 44+XY
2, % a M
- v ™
a2 P ' - ‘ =~

Xpomocomuoe ompenenenne mnoiaa. Ilon pebeHka ompenensercsi B MOMCHT
CIUSIHMA JKCHCKOM M MyXcKod ramer. OmpejeneHue I0jia OpraHuszma 10 Xpo-
MOCOMAaM HAa3BIBAIOT XPOMOCOMHbBIM OnpedesieHuemM noud.

B siiniexneTke JKCHITHMHBI COACPIKUTCS 23 XPOMOCOMBI, U3 KOTOPBIX 22 SBISIOTCA
ayTOCOMaMH, a OJHa — X-XpOMOCOMOH. 3HauuT, mobas AHLEKIeTKa, COOTBETCT-
BEHHO, COJIEPKHUT TOJIbKO X-XpPOMOCOMBI. A y My>K4HHBI 00pa3yloTcst JBa THUIa
CIEPMAaTO30MI0B ¢ X- U Y-XPOMOCOMaMH, B Ka)KJIOM U3 KOTOPBIX 110 22 ayTOCOMEI.
Y-XpOMOCOMBI OTBEYAIOT 3a MY KCKOH 1o peberka. Takum o6pazoM, ecim keHCKas
ramMera ¢ X-XpOMOCOMOH COEJHHUTCS C MYMKCKOH X=-XPOMOCOMOH, TO pOAUTCA
JICBOYKA, a €CIIU C TaMETOH, coziepKaiei Y-XpoMOCcOMy, TO POAUTCA MaTb4HUK.

HacaenoBanue, cuenjiennoe ¢ mojom. Eciid red, OTBETCTBEHHBIN 3a Kako-
b0 NMpHU3HAK, HAXOAUTCA B ayTOCOME, TO BHE 3aBUCHMOCTH OT TOro, KTO — OTel]
WIIM MaTh — SIBIISIETCS HOCUTENIEM 3TOTO I'€HAa, OH NEPEXOAUT MaIb4YMKaM WIH Je-
BOYKaM (HampuMep, 1BeT ria3). Ilpudnunoii 3Toro sBiseTcss CXOACTBO ayTOCOM B
KJIETKaX MY>KYMHbI U )KCHIUMHBL.
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Hacnenona}me IIpHU3HaKa, 'rcH, KOTO-

poro HaxoauTcs B X- WIHM Y-XpOMO-

COMe, Ha3BIBAIOT HACTE)08AHUEM, CYen- 'r'::’o';ﬂ:;aﬂ""e’ FHSIGHHAR 5 IO RON
JICHHBIM C NOJIOM, 4 CaMH T€HbI Ha3bIBa- « yBeTORAR CHONOTA

IOTCSL 2eHaMU, CYENIEHHbIMU C HOJIOM.

ITpu Hace0BaHUH, CIECIUICHHOM C ITOJIOM, IPH3HAK MPOSABIISACTCS JTHOO y ICBOYCK,
160 y MaJlbYHKOB.

I'eHBl, KOTOpBIE SBIAIOTCS NMPUYHMHOW TaKUX OOJIe3HEH YeloBeKa, Kak IreMo-
(hunus, BETOBAs CIIETIOTA, HAXOIATCH B X-XpOMOCOME. Y-XPOMOCOMa JK€E COJCPIKUT
I€Hbl, OTBETCTBEHHBIE 32 BOJOCATOCTh MOYKHM YIIEH, YEIIyHYaToCTh KOXKH (Kak y
pbIb).

o * HapylweHnve uBeTOBOCNPUATUA NOATBEPXAAOT npu obcrnegoBaHun C
3HHTC- MOMOLLbIO NONMUXpoMaTU4eckux (ot rpeyd. — “polys”™ mHoro, ‘chroma” —
PeCHO..  yger) Tabnuu, Npu NPOBEAEHWM creupanbHbIX TECTOB U UCTOMb30BaHUM

cneuunansHon annaparypsl.

MonuxpomMaru4yeckum Tect
PuvcyHKU BbINOMHEHBI C Mo-
MOLLBIO LBETHbBIX KPY>KKOB U
TOYEK, pasHblX Mo LUBeTY, HO
OAMHAKOBbIX MO SIPKOCTU.
Jlioau ¢ uBeToBOI cnenoTown
He MOryT pasnuyunTb pucy=
HOK — OHW BUAST TONbKO
none, 3anonHeHHoe TouKa-
MU UIN KPYXKOYKaMMU,

Hopma YactuuHas use- LlgetoBas
TOBas cnenora cnenota

PaccmoTtpum HaciegoBanne reMo(Guiny — 3a00aeBanus, CIEIIEHHOTO C ITOJIOM.
JomunanTtHseii rer H, pacnonoxenHsii B X-xpoMocome 4enoBeka, obecrieqnBaer
HOPMAaJIBHYIO CBEPTHIBAEMOCTb KPOBH. A PELleCCHBHBIA reH h sABisercs MpuYHHOR
CHIKEHHUS CBEPTHIBAEMOCTH U BO3HHUKHOBEHHS 3a00J1eBaHus reMo(HIHei.

leH HOpManbHOW
cBepThbiBaemMocTu Kposu — H
leH remocpunum — h

Poawrenn XX x Xy
Hocutensuuua remodnnum 300poBLIA MyRUMHA
Mamers X" % X Y
Detw xX'x" X"y XX XY
3noposan  3poposmid  [l@souka, HOCHTENBHWUE Manmk-
NeBoNxa MANLHIK remochunumn remModnnuk
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Hecmotps Ha To, uTO reH h perjeccuBeH, HeCBEPTHIBAEMOCTb KPOBH HaOII0aeTCs
TOJIBKO Y MYXXKYHH, TaK KaK B Y-XpOMOCOME€ MY>XYHH HET aJUIeJILHOTO TeHa.
JKeHmuHa, B TEHOTHIIC KOTOPOH I'eH TeMO(GHIMN NIPUCYTCTBYET, OOBIYHO 3/10pOBa
o enoruy.

lemobwmns mposiBisieTcs B AeTCKOM Bo3pacTe. Jlake JIerKue MOBPeXICHUS
MOTYT OBITH IPUYMHOW CHIBHBIX IOJKOKHBIX W BHYTPHUMBINICYHBIX KPOBOM3IIH-
suui. Tlopessl, ynanenue 3yO0B MOTYT NPHUBECTH K ONACHBIM JUISL JKU3HH KpO-
BOTEYCHHUSM, 2 B HEKOTOPBIX CIIydasx Jake K CMEpPTH.

HacneacTBeHHAasi NpepacoioKeHHOCTh K 00/1e3HAM. B HEKOTOPBIX cirydasx
HACJIe/ICTBEHHAs [TPEAPACIIONIOKEHHOCTD K 3a00JIeBaHUAM NIPOSIBIISETCS BCIIEACTBUE
BO3JICHCTBHS BHEIIHEH cpenbl. Tak, y J101eH, peapacnoIOKEHHBIX K PaKy JIETKHX,
Pa3BUTHIO 6OJIE3HU CIIOCOOCTBYET KypEHHE.

Korna yenoBek 0TKa3pIBaeTCs OT BPEAHBIX IPUBBIYCK, HACICACTBEHHAS IIpeIpac-
IIOJIOXKEHHOCTh OciabeBaeT U Jaxke ucyesaer. Y JII0JICH 0TMEYaeTcs HaclleACTBCH-
Hasl MPeIpacIooKEHHOCT K TaKHM 3a0071eBaHMAM, KaK AuabeT, THIIEPTOHHS, SI3Ba
KemyaKa.

Meauko-reHeTHYeCKHe KOHCYJIbTalHH. BO MHOI'MX pa3sBHTHIX CTpaHaX MHpa
(YHKIMOHUPYIOT MEIHMKO-TEHETUYECKUE KOHCYNIbTAlMU. [[enbi0 3THX KOHCYJIIb-
Tl ABJISACTCA YMEHBIICHHE PUCKA POXKACHUS AETEH ¢ HACIEACTBECHHBIMH 3a001e-
BaHHSAMU B MOJIOJBIX ceMbsX. s jpadu onpejesieHHbIX PeKOMEHMAALMi cocTaB-
JSIOTCSA POJOCIOBHBIE, M3YYAIOTCS XPOMOCOMHbIE HAaOOPBI, IPOBOASATCS pa3IMYHbIE
OMOXHMHYECKHE HCCIEIOBAaHMA M T.I. B Takux KOHCYIBTaIHAX OCOOCHHO
HYXXIAIOTCSI T€ MOJIOJBIE CEMBH, Y KOTOPHIX €CTh POJICTBEHHHKH CO CXOJHBIMH
Oone3HsaMu (HanpuMep, IOPOKH cepjilla, YMCTBEHHAs U (PU3HYeCKast OTCTAIOCTh).

MPUMEHEHME W NPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. YcraHoBHTE COOTBETCTBHE:

1. Kapuorun A TI
. ITapa XxpoMOCOM, pa3IMYAONIUXCS Y CaMIIa U CAMKH.

2. lonossie S L g

XPOMOCOMBI B. O6uiee K0IMYECTBO XPOMOCOM B SIPE OXHON KIIETKH
3. Ayrocomsl OpraHusMa
ol C. BHenisne oMHAKOBbIE XPOMOCOMBI B KJI€TKAX Y

10:I0BBIE Pa3IebHOMOINBIX OPraHH3MOB

XPOMOCOMBI
5. Myxckue D. XY

H0JIOBbLIE E XX

XpOMOCOMBI

2. BoiOepuTe BepHbIe YTBepKICHHA:
1) Onpezienenne reHOTUIIA 10 XPOMOCOMaM OPIraHM3Ma Ha3bIBAalOT XPOMOCOMHbIM
OTIpE/IENICHHEM TI0TIA.
2) AnnenbHbIE TEHBI — 3TO Pa3JIMYHbBIE allbTepPHATHBHEIE (POPMBI OJTHOTO I'eHa,
PacroJIokKEHHbIE HA OJJMHAKOBBIX Y4aCTKaX rOMOJIOIHYHBIX XPOMOCOM.

188



9

3) B X-xpomocoMe HaXOJUTCs T'eH, OTBETCTBEHHBIH 3a YellyH4aTylo, Kak y pei0, KOxy.

4) I'ameTbI — 3TO IOJIOBBIE KJIETKH B OPraHU3ME JKUBOTHBIX M PACTEHHM, COACpIKaLIHIe
OJIMH U3 Maphl aJUICIbHBIX TCHOB.

5) 'en — 510 y4acTok MOJIeKyibl 6elika, copepkamuil HHGOPMALMIO O CTPOCHUH KICTKH.

6) ['enbl, KOTOPBIC ABISAIOTCS IPUYMHOM LIBETOBOH CIICIIOTHI, HAXOUATCS B X=-XPOMOCOME.

7) XpoMOCOMBI, Pa3IM4aIONMe MY>KYHH U KCHIIUH, Ha3bIBAIOTCS ayTOCOMaMH.

3. Hcnob3ys JONOJIHATEIbHbIE HCTOMHHKH HH(OPMAIIMH, IIOATOTOBLTE NPE3EHTAIMIO 0
reMo¢MIHH M IBETOBOH cJienoTe (0TKPbITHE, H3yYeHHE, HHTEPeCHbIe (PaKThI H T.[.).

4. Hopma.rluloe OBETOBOEC 3pEHHE 06ycnon.|1eno JAOMHHAHTHBLIM I¢HOM D, JIOKAJIH30~
BAHHBLIM B X-XPOMOCOMC, a re’ UBeTOBOM ciienoTsl d PELECCHBEH. HCHOJ]bByﬂ TOT

e CIIoco0 3aIMCcH, YTO M B clIy4ae reMo(U/INH, 3alIMINHTE FeHOTHIILI POAUTEIbCKHX
ocobeii H ocobeli NepBOro MOKOJIEHUS.

X-xpoOMOCOMa, HECYLLERA MeH LUBETOBOW CNenoThl

=

=—— X-XpOMOCOME, HECYLLEA reH HOPMANnbHOTO 3PEHNA
= Y-xpomocoma

P

Liserosas cnenora

@ 7@ HopmansHoe 3peHue

: -9
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m OBPA3 XU3HU HYENNIOBEKA

= OT Kakux paKkTOpOB 3aBMCUT 340POBLE YeroBeka?

Y 4

[ToBcenHeBHAsA NIEATEIBLHOCTh YEJIOBEKA, B KOTOPYIO BXOJAT ITMTAHUE IIPHBEIY-
HOW IUIIEH, YepeJOBaHUE TPYAOBOH IEATCIbHOCTU M OT/bIXa U T.I., HA3bIBAIOT
obpazom dicuznu. TOIBKO IPH BEAEHUH 340POBOro 00pa3a KU3HH YEIOBEK MOXKET
COXPaHHUTL CBOE 3/10pOBEE. [ 3TOro OH, MOMHMMO CII€OBAHUS OTPEAEICHHBIM
IUTHCHUYECKUM IIpaBUIIaM, JOJDKEH 3a00TUTHCS M O CBOEM 3710poBbe. Eciii yenoBek
HE CJIeyeT STHM IIPaBUIIaM, OH IIOJBEPTraeT CBOE 3J0POBHE OIIACHOCTH.

feaTenbHOCTHb .I NpakTuuyeckas pabora

BnusiHue atTunosoro cnupTa Ha OpPraHU3m 4yenoBeka
Xopg pabortbi:
A. lo6aBbTe cnUpPT B NoAKpalLeHHY BoAy.
= Yro BbI HabnopaeTe? K kakoMy BblIBOAY O BUSHUM PacTBOPEHHOIO B KPOBU
cnupTa Ha YenoBeka MOXHO NPUIATK Ha NpUMeEpe NPoAEeNnaHHoro onbiTa?

B. [lo6aBbTe cnupT B cocya ¢ 6enkom KypuHoro anua.
= Yto Bbl HAabnoaaeTe? K kakoMy BbIBOAY O BNUSIHUM cnvpTa Ha 6enku (Hanpu-
Mep, epMeHTbl) B OpraHu3Me 4YenoBeka MOXHO MPUATU Ha Mpumepe npo-
[enaHHoro onbiTa?

Bpeansie npuBbIYKH. J[eficTBUS YenoBeKa, HAallpaBJIeHHbIE Ha HAapyIIeHHe CBO-
€ro 3JI0pOBbsl, CUMTAIOTCA 6peoHbiMu npusblykamu. OHH NPENSATCTBYIOT ¢op-
MHPOBAHHIO YEJIOBEKAa KaK JIMYHOCTH. OCHOBHBIMH (DaKTOpamH, BIMSIOIIAMH Ha
37I0pOBbE YEJIOBEKa, ABIAIOTCA TabaKOKypeHHe, NPHUEeM HApKOTHKOB M ynoTpeb-
JIEHHE ATKOTOJIbHBIX HAITUTKOB.

B cocraBe Tabaka copepkaTcs HUKOTHH, YTrapHbIHA Ta3, CHHIIbHAS KACIIOTA, aM-
MHaK, MaJI0o€¢ KOJIMYECTBO PaJHOAKTHBHBIX BEIICCTB, OPraHUYECKHE KHCIOTEI,
CMOJIa, SIOBHTHIE ra3bl. OCHOBHOM NPHUYMHOM LIMPOKOTO PACIIPOCTPAHEHHUS KYPEHUs
CYHTAIOT TOT (haKT, YTO HUKOTHH OKa3bIBAET BO30YKIaolIee NEUCTBHE HA HEPBHYIO
cCHCTEMY. OTO BO3JCHCTBHE CHOCOOCTBYET BO3HHKHOBEHHIO JIOJKHBIX ITOJIOXKH-
TEJIbHBIX OILYINEHUH, YTO NPHUBOJHUT K (POPMHPOBAHHIO 3aBUCHMOCTH OT CHI'aper.

ITpu nmonajaHHK HUKOTHHA B OPTaHKU3M B IIEPBYIO OY€pe/b CTPAJAIOT PELEITOPbI
BKyca Ha s3bike. [IOBpeXmaeTcs SIHUTENHi pTa M NHIIEBOAA; JKEITEET, a 3aTeM
Tpeckaercsi 3Maib 3y0oB. KpOBEHOCHBIE COCYABI Y KYpPHIBIIMKOB CYXKEHBI, H
MO3TOMY TKaHH IUIOXO CHAOXKAIOTCS KPOBBIO. Y KYPUIIBIIMKOB CO CTaKEM pa3BH-
BAIOTCSI TACTPUT H 5A3Ba.

OnHOM M3 NMPHBEIYEK, HAHOCAIMX BPEJl OpraHU3MY, SBIACTCS npucmpacmue K
ankozonto. PEPMEHTaMH PACIICIUIACTCS JIMIIb Majas 4acTh KOO, IoIaja-
101Iero B opranusM. IIpu noctymieHun 60IbIIOro KOJIMYECTBA AIKOTOIs B KPOBb
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BBIIICISIIOTCS OYCHb SJOBUTHIC IPOAYKTHI pacnaja. boible BCero BIMAHMIO all-
KOTOJISl TIO/IBEpraeTcsl NMUIIEBapUTEeNIbHAs CHUCTeMa. B pesynbrate pasapakeHus
JKETyJKa BBIICIACTCA OONBIIOE KOJMYECTBO JKEMYHAOYHOrO COKAa, YTO B MTOre
NPUBOAUT K IacTpUTy. B muieBapUTeIbHOM CHCTEME CHIIbHEE BCEro MOPa)KaeTcs
IedeHb, B KOTOpoil obe3BpexuBaetrcs 10 98% ankorons. 3To BIUSET HA ApyTHE
OoOMEHHBIC IPOLIECCH], MPOTEKAOMME B IIe4eHH. B pesynbrare B HEH Hakarum-
BAIOTCA KAIUIM KMPA, YTO NMPHBOJUT K YBEJIHYCHHIO €€ Pa3MepoB, IMOCTEINIEHHOM
3aMEHE KJIETOK KIETKAMHM COCJAMHMTENIbHOM TKaHM, M BO3HHUKACT QIKO20NbHbIU
2enamum, KOTOPBIA BIIOC/ICACTBUU CTAHOBHTCS NPUYIHMHOM 3a00I€BaHUS YUppO30OM.
OT anKoroJsi 3Ha4YMTEIBHO CTPAJIAET M HEPBHAS CUCTEMA. DTO OOBICHSAETCS TEM, YTO
aJIKOroJib XOPOIIO PAacTBOPSETCS B JKUPONOJAOOHBIX BemecTBax. TakuX BELIECTB
MHOTO B HEPBHOH cHcTeMe. Y IOoAeH, HOCTOSHHO YNOTPeOIIIOmuX CIUpTHEIE Ha-
IIATKH, B PE3yJIbTAaTE MOBPEKACHHUSA KOPBI T'OJJOBHOTO MO3ra TPACYTCS PYKH, H €CIIH
BOBpEMs HE HAuyaTh JICYCHHE, TO BO3ZHUKACT OCTPOE IICHXHUYecKoe 3abosieBaHue —
benas zopsayka.

Cxema, mnnocTrpupyrwuwas sBnmaHe HUKOTUHa
Ha OpraHnsMm 4erioBeka

> Fonoakon Yxyawenne kposoobpaennn MO3ra: ronosHbie
MO3r Gonu, yXyAWeHWe NAMATH, YTOMNAEMOCTb
l— rorosan PaspyweHne 3y6os, NOTEPR BRYCOBLIX OULYLLIEHWA
NONOCThL

-—'P Bocnanexue cnuancTeix oBonosex
v-—-) Cnaam cocynos, MMapkT Muoxapaa
] m Xpoxueckuid GpoHxuT, pax
— m Hapywenne obmena seulecrs
_’m FacTpur, sssa, pak
_.) CHipkenne nonosbix yHKUWA

Haplcomuuecxue eewecmea WIHN JleKapcmeeHnble npendapamsl PaCTUTCIbHOTIO
IIPOUCXOKACHUSA CTAHOBATCA HquHHOﬁ CYIOIECTBCHHBIX ICUXUYCCKUX M3MEHECHUH.
Yno*rpeﬁneﬂne HApKOTHKOB ITPUBOJAUT K 3aBHCHUMOCTH: KaK ﬂCHXOJlOPquCKOﬁ, TaK
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U GU3UYECKOH, BBI3bIBACT PAJl HAPYIICHUH B OpraHU3Me 4eI0BEKa, IPOBOLUPYET B
HEM KECTOKOCTD, SBIISETCS IPUIMHON YMCTBEHHBIX PACCTPOMCTB. Y 4eI0BeKa, MpU-
HHUMAaIOIIET0 HApKOTHKH, JIUIIO IPHOOPETACT 3¢MIIMCTHIN OTTCHOK, KOXKa CTAHOBHTCS
MOPIIMHUCTOR. {11 COXpaHEHHUs CBOErO 3J0POBbs YETOBEK JODKEH BECTH 3[0-
POBBIi 00pa3 XKU3HH.

NMPUMEHEHME W NMPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. 3anosHuTe TAG MY, HCIOIBL3YS TEKCT y4eOHHKA ¥ J0NOJHUTEIbHbIE HCTOYHUKH
HHpopmanun:

BJIMAHUE CITMPTHBIX HAIIMTKOB HA OPI'TAHU3M

Opran Bo3zHukaronye HapymeHus

T"onoBHOM MO3T

Cepaue

Ileuenn

Kemymox

Tlouxu

ITonoBeie xene3st

2. OTBeTbTE HA BONPOCHI:
— KaxoBb! IpHYHHEI BOSHUKHOBEHHUS BPEIHBIX IIPUBBIYCK?
— KaxuMm 06pa3zoM MOXKHO NpeayNpeaAnTh BOSHHKHOBEHHE BPEIHbIX NMPUBBIUEK?
— Ilouemy B cTpaHax ¢ pa3BUTOH YIKOHOMHUKOM aKTUBHO 6OPIOTCS ¢ BPEIHBIMH
MPUBBIYKAMHK?

3. HaliguTe uHdoOpManHio 0 NPHYHHAX H NOCIEACTBUAX YNOTpeOIeHHsI HAPDKOTHY e~
ckuX cpeacTB. CocTaBbTe MO ITOM TeMe NICKTPOHHYIO NPe3eHTAHI0 H3 5-6 ciiaii-
JI0B.
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m PEHPO.[IVKTVIBHOE 300POBbE

4’ —Kakue chakTopbl MOryT NOBNUATL Ha HacNeACTBEHHLIN MaTepuan,
4 copMUpOBaHMe KNeToK, passutue nnoga?

PenpoaykTHBHOE 310pOBbe. 3a CO3/IaHHE CEMBH, POXK/ICHHUE 3J0POBOTO pebeH-
Ka, BOCITUTAHUE TOJHOIECHHOH JINYHOCTH OTBETCTBEHHOCTh HECYT 00a pOAMTENA.
VIMEHHO NO3TOMY B TOCJEJHee Bpems mpobieMaM pernpoayKTHBHOTO 310POBbS
yJlenSeTcs NpUCTAbHOE BHUMaHKe. PenpoayKTHBHOE 30POBBE — 3TO COCTOSTHHE
IIOJTHOTO (DPU3UYECKOT0, YMCTBCHHOTO M COLMAIBLHOIO OIIaronoixydus Mpu OTCyT-
CTBUH 3a00JI€BaHUI PENPOYKTHBHON CUCTEMBI.

fDeaTenbHOCTHb .

Mepeyeptute Tabnuuy B TeTpagb M Crpynnupynte hakTopbl, BAUSIOWME HA pa3BUTHE
nnoga. MmexaHu4yeckume BO3,QEL7ICTBH$I, ankKoronb, nMTaTenbHbIE BewecTBa M3 NUlle-
BbIX NPOAYKTOB, BUPYChIl, BUOpaLus, HUKOTHH, (hUu3nveckue Harpy3ku, Temneparypa
BO3AyXa, CONHeYHble Nny4u, 6akTepum, NeKkapcTBeHHbIe Npenaparbl.

dusnyeckme Buonoruyeckue Xumuyeckue

— Kak nepeuncneHHble hakTopbl MOTyT BMIUATb HA PENPOAYKTUBHYIO CUCTEMY YeroBeka n
Ha pasBuTHe nnoaa?

®opmupoBanue (H3UIECKOTO M ICHXUYECKOTO 3J0POBBS HAYWHAETCS €IIe B
yTpoOe MaTepH U 0] BIUSHUEM Pa3IHYHEIX (JaKTOPOB IPOJODKAETCS BCIO JKU3HE.
K TakuM ¢akTopaM OTHOCATCS NpPaBWJIBHOE IUTAHHE, CICJOBAHHE PEKUMY JHS,
JIBUTaTeNIbHAs aKTUBHOCTD U IIp.

Biusinue BpeAHBIX NPHBBIYEK HA PeNPOIYKTHBHOE 310poBbe. OTpHIaTeNb-
HOE BJIMSIHUE Ha PENPOYKTUBHOE 3/10POBbE OKA3bIBAIOT TAKHE BPEAHbIC IIPUBBIYKH,
KaKk ynorpebieHue ankoroisi, TabakOKypeHHe M NpPHEM HApKOTHKOB. SIIOBHUTHIE
BEIIIECTBA, COJAEPIKAIHECS B AIKOrOJNe, CHrapeTaX H HAapKOTHKAX, OKAa3bIBAIOT
3HAYMTENILHOE BIMSHUE Ha IUT0/1 6epeMEHHOM JKEHIMHEI, UMEIONIEH BpeIHBIC MPU-
BBIYKH; B HUTOr€ HOPMaJbHOE Pa3BUTHE IUIOAA 3ameyiiercs. BenencrBue Hapy-
HMIeHUs Iporecca HOpMHUPOBAHUS HEPBHBIX KIIETOK POXKIAIOTCS JAE€TH C PAa3IMIHBIMH
[aTOJIOTHAMM, OTCTAIOMHE B (U3MYECKOM H IICHXOJIOTMYECKOM pa3BUTHH. K
npuMepy, y Kypsuei 6epeMeHHONH CHIKAeTCs HHTCHCUBHOCTh KPOBOOOpaLICHHS B
IUTAICHTE, U3-3a YETO IUIOJ HEeJOCTATOYHO 0OeCIeunBaeTCsl MUTATEIIbHBIMU Belle-
cTBaMH. B urore poxxaaercs Menkuii, cnabpii pebeHOK CO CHIIKEHHBIM BECOM.

Bnusinue uHpexknuii Ha penpoayKTHBHOe 3A0poBbe. Ha penpoaykTuBHOE
30POBBE MOTYT BIIMATH U 3a00JI€BaHH OJIOBOU CUCTEMBL. Bo30yauTenu Takux 3a-
6oeBaHmii, IPOHHUKAS B OPTaHU3M, B IIEPBYIO OUEPEH IIOPAXKAIOT ITOJIOBLIE OPraHEbL.
Ecnu cBOEBpEeMEHHO HE IIPOBECTH JICYCHHUE, TO 3TO B OONBIIHHCTBE CIIy4aeB MOXKET
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MIPUBECTH K Oecruioauio. 3aboneBaHus, IepeIaloIIUecs IOJIOBBIM ITyTeM, Ha3bIBAIOT
eeHepuyeckumu 3aboneeanusmu. Y delIOoBeKa He BHIpabATHIBAETCAd K HHUM HMMY-
HUTETA.

OcHoBHbBIE YCJIOBHS PENPOXYKTHBHOIO 310POBbS H 3/I0POBOI0 00pa3a KU3HH.
OCHOBHBIMH YCIIOBHSIMH PETIPOAYKTHBHOIO 3[0POBbS M 3JOPOBOro 00pasa »H3HH
SBIIAIOTCA TIPAaBHIILHOE TUTaHWE, CIIOPTHBHBIE HABBIKH, MPABUJIBHAs OpraHW3aIis
pexxuma Tpyaa u otabixa. Heo6xomuMo ctporo cobimoaTh HOPMbI IUTAHUS, O] KO-
TOPBIMH IIOJ[pa3yMeBaeTCs OOIee KONMYECTBO IMINM M KOMIIOHEHTOB, COIEpKa-
IIUXCA B HEH IIpH HOPMAaJIbHOM IIMTaHHHM YCIIOBCKA. OtH HOPMBI MCHAKTCA B
3aBHCHMOCTH OT BO3pacTa, Ioja, poja pabotsl. [Ipu HecoOMOIeHHH HOPM TUTAHHUS
CO3/al0TCA YCIOBHSA Ul BOHUKHOBEHHS Pa3IuyHbIX 3aboneBanuii. Hanpumep, npu
MOBBIIICHHOM IOTPEOICHUH YTIICBOJOB H JKHPOB Y 9€JIOBEKAa MOTYT BO3HHKATh TaKHE
3ab0JIeBaHMs, KaK aTePOCKIEPO3, OKUPEHHE, caxapHbii auaber u apyrue. [ moj-
JIep>KaHUs 3/I0POBbS YEJIOBEK IOCTOSHHO JIOJDKEH 3aHUMAaThes criopToM. Braronaps
3aHATHSAM CIIOPTOM YCHIIMBAETCS JACATEIBHOCTD CEP/LIA, K MBIIIIAM IPUTEKACT KPOBb,
YITy9IIaeTCst IIPOLECC ABIXaHHS.

JUiist cOXpaHEeHusl PEIPOLYKTUBHOI'O 3{0POBbsI YEJTIOBEK J0/DKEH BECTH 3/{0POBBIi
00pa3 xu3HHU, 3a00TUTHCA O 340POBbE OYAYIMX TOKOICHUI.

NMPUMEHEHME M NMPOBEPKA NMOJTYYEHHbIX 3HAHWUA .

1. Hcmoub3ys ykazaHHbIe BONPOCHI W JONOJHHTEIbHbIE HCTOYHHKH HHQOpManuy,
NMOATrOTOBBTE pedepaT 0 3HAYECHHH 310POBOT0 00pa3a KH3HH:
e Kakue ocHOBHBIE (paKTOPhI OKa3bIBAIOT BIMSIHHE Ha COCTOSIHHE 3[I0POBbS YeIoBeKa?
e Kax Bausitor pusudeckue u XuMudeckue $HakTopsl Ha 37J0pOBbE YeloBeka’?
e Kak BIHSAIOT COIMaIbHBIE (PaKTOPhI Ha 3/I0POBBE YenoBeka?
e Kak nepeuuciennsie GakTopsl MOI'YT BIUATH Ha PEIPOLYKTHBHOE 3110pPOBbE
6ynyweit marepu? [Tnoga? Hosopoxaennoro?

2. CocraBbTe NAaMATKY C NPAaBHJIAMH, IOCBSIEHHYIO 310poBOMY 00pa3y xu3uu. Co-
CTaBbTE PeKOMeHJAMHU (IPaBHJIA) VI 0TKA3a OT BpeaHbIX NpuBbiyek. [IpoBeaure
aruTalHOHHBbIC MEPONPHATHSA 10 ITOH Mpodieme.

3. AnKoroib, HAPKOTHKH, NPHHHUMAEMbIe MAaTEPbI0, 3aMeUISIIOT Pa3sBHTHE IUI0JA H
HAPYLWIAIOT BHYTPUYTPOOHOE pa3BuTHe. CKOPOCTH POCTAa H Pa3BHTHS TAKOrO IJI0AA
CHHJKAETCSH, YMEHBIIAETCH O00beM roOJIOBHOI0 MO3ra, BO3HHKAKT Takue 3a00-
JIeBaHHS, KAK YMCTBEHHAs OTCTAJIOCTD, “3asa4bs ryda”, “Boubs nacrs”.
¢ ITonpoOyiiTe 00BACHATH NPHYMHBI TAKAX H3MEHEHHI B Pa3BUTHH ILI0JA.
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Hanumwure cueHapmi Ha OJIHY M3 NPEJIOKCHHBIX HHXKC TCM JUIA BBICTYIUICHHUA HA
Pajayo MM U PEKJIAMHOTO POJIHKA, CTATBH B JKypHAJIE IS IOAPOCTKOB!

e Yo Takoe crpecc?

e Kak mKOJIBHUK MOXET 3aIllUTUTh ceds oT cTpecca?

e Kak cTpecc BIHAET Ha KHBBIE CymecTBa?

2. CocraBbTe CIIHCOK MEPONIPUATHI (Mep) VIS MPEAOTBPAIIEHUS BPEIHBIX
NpHUBBIYEK (Ha YPOBHE IIKOJIBI, CTPAHEI, BCEr'O YEJIOBEYECTBA).
3. IloaroToBbTe arMTALMOHHBIN ITaKaT UIss OOPEOBI C KypeHHEeM, aJIKOTOITH3MOM.
4. CocraBbTe CIIMCOK PEKOMEHIAIMM JUIS JIFOAEH, HKeTalomMX H30aBUThCA OT
KaKHX-THOO0 BPEIHBIX MPHBHIYEK.
5. Cobepure uadpopmaimio 13 HTEpHETa U IOATOTOBBTE JICKTPOHHYIO
MPEe3eHTAIHIO Ha OJJHY M3 NPEIOKEHHBIX HIKE TEM.
e “BuojiorMyeckue M COLMAIbHBLIC ACIEKTHI aJalTalliyd JETEH C CHH=
npomom Jlayna”.
e “OTHomeHHe pa3HBIX Hapoj0B MHupa K ansbuHOcaM. ColMankHEIE ac-
MeKTHI aaNTaluy aTb0NHOCOB B Pa3IMYHBIX CTpaHaX MHpa”.

6. “I'eHeaorndeckoe APeBO MOEH ceMbH™
3aoanue:
1) IIpoBemute Gecempbl ¢ pOACTBEHHHKAMH, 03HAKOMBTECH C CEMEHHBIMH
¢doTorpaduiamMu, JOKyMEHTaMH.
2) IlpoaHamu3upyiHTe NONTYyYEHHYIO HHOOPMALHUIO ¥ COCTABBTE
TeHeaIOTHYECKOE JIPEBO CEMBH.
3) Ha nuaUAX, COEANHSIOMUX Ha CXEME POJICTBEHHUKOB, YKaXKHTE YEPTHI HX
BHEIITHETO CXOZICTBA, XapaKTepa WiIH cocobHoCTeH, o0mux 3aboneBaHmii.
4) BeIfBHUTE IPU3HAKH, ABIAIOMHKECT OOINUMH (€CITH TaKOBBIE HMEIOTCH) JUTS
BCEX POJICTBEHHHUKOB.
5) IlpeacTaBpTe pe3ynbTaThl B BHAE WUTIOCTPHPOBAHHOTO pedepara, JeKTPOHHOMH
NpPEe3eHTAlMU WU IUIaKaTa.
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1. YcTraHoBHTE COOTBETCTBHE:

A. TloHmKaeTcsi CONPOTHBICHHE OpraHM3Ma CTpeccy.
1. ®a3a MobmIM3anuH Ha 3T0ii cTauy HaOMIOAAIOTCS TaKHe SBIICHHS, KaK
HEPBO3HOCTh, HEOOBSCHUMAs TPEBOXHOCTb, OBICT-

OpraHuzMa
past yTOMJISIEMOCTb, Pa3ApaXKUTEILHOCTh, OECCOHHH-
2. ®asza conpoTus- 113, TOJIOBHBIE OOJIH H T.II.
JICHHs pas/pa- B. OpraensM OKa3bIBaeT CONpPOTHUBIIEHHE, H B PE3YIIb-
KuTeno TaTe npsAMas yrposa ociabesaet. B aToT nepuox goc-
3. ®a3a ucToLeHHs THIAeTCS BBICOKAs CIIOCOOHOCTh K aJaNTaliH Uil
OpraHuzMa TIPEOIOJIEHHS IEHCTBHSA CTpecca.

C. Vyamaercs cepnue6neﬂne, TIOBBIIIACTCA apTE€pHallb-
HO€ JABJIICHHUE, YBCIMYHMBACTCA COACPIKAHHUEC aJpCHa-
JIMHA B KPOBH, K MBIIIIAM IIPUTECKACT 60IBII0E KOJTH=

YECTBO KPOBH, 3aMCUIACTCA IPOLICCC IMHIIICBAPCHUSA.

2. IlepeHecuTe B TeTpaAhb H 3aM0JHATE Tabuny “BiansgHne COMPTHBIX HANTHTKOB H Ky~
peHHsI HA OPraHu3M”:

CHHPTHBIE HAIUTKA Kypenne

HBIX&TCHbHaﬂ CHCTEMa

Kponeﬂocnax CHCTEMaA

IIumeBapuTenbHas CHCTEMA

OHOpHO-JIBHFaTeJTBHbIﬁ amnrmnapart

HepeHas cucrema

BrigenurensHas U 110JI0Basi CHCTEMBI

Oprassl 9yBCTB

3. PaccMoTpuTe IpHMepHI yTBepkAeHHH. BMecTo 3HaKoB Bonpoca JaiiTe onpeaejieHHe
TIOHSITHIO HJIH OTIPeJe/IHTE MOHATHE N0 NPHBEJeHHOMY ONHCAHHIO.

o LluTonorns — ctpoeHue KneTtku.
[eHeTuka — ?

KonunyecTteo XxpoMoOCoM B siape KNeTKM — KapyoTun.
? = reHoTun,

® 44 XpOMOCOMbI — ayTOCOMBbl.
2 XPOMOCOMbI — ?

» BocnpousseaeHue poautensmu cebe nogo6HOro noToMcTBa — HacneAcTBeHHOCTb.
CnocoBHOCTb OpraHuama npuobpeTaTtb HOBbIE MPU3HakM — ?

o PeLieccyBHbIN NPU3HaK — NPU3HaK, He NPOSBMSIOLMIACA Y NOTOMCTBA.
? — CUNBHBIN NPU3HaK, NPOSIBAAIOLLWIACA Y MOTOMCTEA.,

* HopmarbHasi CBEpThIBaEMOCTb KPOBU — JOMUHAHTHBIW NPU3HaK.
? — PELIeCCUBHbIA NPUHAK.
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4. Onpe/ienuTe BEPHBIH BADUAHT OTBETA:

1y
2)
3)
4)
5)

6)

l'eneanozuveckuil/buoxumuyeckuil METOl OCHOBBLIBACTCS HA MU3YYCHHH I'CHEAIOI U=
YECKOro APEBa YEIOBEKA.

Jns onpesieneHust BIMSIHUS CpeIbl Ha IGHOTHII YEJI0BEKa UCTIONB3YIOT yumozene-
muyveckutl/onuszHeyo8bl METOI.

Bnusneyosulil/buoxumuieckuti METO/] MCHIOJB3YIOT VIS OLIPEAC/ICHNUS IIPUYUH HApY-
LICHUH [IpOLeccOB 0OMEHa BELIECTB.

JlumHsAs XpoMocoMa B XPOMOCOMHOM Ha0Ope d4elOBEKa SIBJSETCS HPUHHHON
caxaprozo ouabema/cunopoma layna.

HacneioBanue Takux MPU3HAKOB, KAK BECHYIYATOCTh Ha JIUIIE, PUCYHOK JIMHUH Ha
HajibLax U T.I1., ObUIO UCCIELOBAHO OIUZHEYOBLIM/2EHEAN0ZUHECKUM METOIOM.
ITpumepom HapyLICHUH, IPOMCXOIAIIUX B @YMOCOMAX/NON0BLIX XPOMOCOMAX, 5B~
isiercs cunjpoM Jlayna.

5. Kakue cumBousi - X, ¥, XX unu XY — 10J2kHbBI ObITH HPe/ICTaB/IEHBI HA CXeMe BMECTO
3HaKkoB Bonpoca (1-8)?

l.

ONODNDWN =
x
L
>
-~
&
-~
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. Bbuonornueckue TEPMHWUHDbBI U NOHATHUA .

A

AsBToTpods! (oT rpey. “autos” — cam, “frophe” — numa) — OpraHU3MEI,
CHHTE3HUPYIOIHE OPraHMYEeCKUE BEHIeCTBA W3 HEOPraHHYECKHUX C HCIIOJb-
30BaHueM 3Hepruu CoJHIa UK SHEPTUY XUMHUYECKUX CBS3EH.

A/IpeHaJIMH — FOPMOH, BbIpabaThIBa€MbIH HAIIOYEYHUKAMH; IIOBBIIIAET
coJIep KaHHUE IIIIOKO3BI B KPOBH, apTCpHAILHOE AABJICHHE. Y CHITMBAET IPUTOK
KPOBH K II€YEHH U YYaCTBYET B PEryJisiliii OOMEHa BEIECTB.

Amnens (ot rped.  “allelon” — npyr npyra, B3aMMHO) — BapHaHT I'eHa,
KOHTPOJIMPYIOIINH MOSBICHHE TTPU3HAKA.

AnbOunnsm (ot nar. “albus” — Genplil) — OTCYTCTBHE HOpPMAaJbHON
MUTMEHTAlH B OPraHU3Me.

Anabosmsm (oTrped. “anabole” —ogHUMATE) — OJIMH U3 3TANIOB OOMEHA
BEIECTB;, OCHOBBIBaeTCs Ha OOpa3OBaHMM OpPraHMYECKUX  BEIIECTB.
Crnoco6cTBYeT yCBOCHHIO IUIIM KJIETKOMH.

Anemust — Maniokposue. I1pu 3a001eBaHNN CHHKAETCS KOIIUYECTBO IPHUT-
POITMTOB B KPOBH MJIM TEMOTIIOONHA B PUTPOIUTAX.

AuTHOHOTHK (OT rpey. “anti” — npoTuB, “bios” — )KU3Hb) — BEIIECTBO,
YHHYTOXAIOIIEEe MUKPOOPTaHH3MBI JHOO CHIKAIOIIEE HX IKU3HEACATEIb-
HOCTb. AHTHOMOTHKHA CHHTE3HMPYIOTCS IUIECHEBBIMH TIpHOaMH, aKTHHO-
MHUIETaMH U BBICIIUMH PACTCHUAMHU.

Accummisinms (ot nar.  “assimilation” — ynogobineHue, OTOXIECTBIC-
HHE) — OJ{HA U3 CTOPOH mporecca obMena BemecTB. CHHTE3 HEOOXOIMMBIX
JUISL TIOCTPOCHHSI OpPraHM3Ma BELECTB M3 BEIIECTB, IIOCTYNAIOIIMX H3BHE. B
pe3yabTaTe aCCHMUIALIUMHN TPOUCXOUT HAKOIUIEHHE SHEPTUH.

AyTocomsl (OT rped. “autos” — cam , “soma” — TeJO) — HETOIOBBIE XPO-
MOCOMBI, MOP(}OJIOTHYECKH HE OTIMYAIOIHECT Y MYKCKUX M JKCHCKHX 0CO-
Oeif, HICHTUYHBIC CBOCH I'OMOJIOTMYHOM I1ape.

b

Buorene3 (ot rpeu. “bios” — xku3Hb, ‘“‘genesis”’ — NPOUCXOXKICHHE) —
9BOJIOLMOHHBIN TPOIECC MPOUCXOXKICHUSA JKHUBBIX OPIaHH3MOB OT JKUBBIX.

Buorennbie BemecTsa (0T rped. “bios” — xu3Hb, “genos”’ — poj, mpo-
HCXOXKJEHHE) — BEIMECTBA (XUMHUYECKHE IIIEMEHTHI), HEOOXOIUMBIE IS JKH-
BBIX OPraHU3MOB WJIH ABJIAIOMIMECA HX COCTABHOM YacTBIO.
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Buoreoueno3 (ot rped. “bios” — xus3Hb, “geo” — 3zemns, “koinos” —
00mmuit) — BO3HHUKIIAs B MPOLECCE IBONIONUYU U OTpaHUYEHHAs] B MPOCTpaH-
CTBE OIHOPOJIHAS CHCTEMA, CIIOCOOHAs K CaMOTIOICPKaHHUIO B TEUCHHE IIPO-
JOJDKUTEIBHOTO BPEMEHH.

Buonosmmepb! — BEICOKOMOJIEKY ISIPHBIE IIPUPOIHBIE COCTHHEHHS, BXO/I-
AIIKC B COCTaB JKMBBIX OPraHM3MOB M y4YacTBYIOIIME B IIpOLECCaX MX JKH3-
HEEATEIBbHOCTH.

BuocunTes — cuHTe3 HEOOXOOMMBIX IS OpraHM3Ma BEIIECTB, IPOHC-
XOSIIUH B KJIETKaX C y4acTHEM (pepMEHTOB.

B

BereraTuBHOe pasMHOkKeHHe — GopMa Gecronoro pasMHOKCHHUS; pas-
MHOEHHE C IOMOILBIO OT/EIBHbBIX YaCTEeH B3POCIIOro opranu3Ma (IIpUBUBKa,
IIOYKOBAHUE) WM BHAOH3MEHEHHBIX BET€TATHBHBIX OpPraHoB (KOPEHb,
KITyOHHU, JTyKOBHIIBI, KOPHEBUILE ).

Buramuubl (0T nat. “vita” — KU3Hb) — HU3KOMOJCKYJIIPHBIE OpraHu-
YECKHE COCJUHEHUS C Pa3IMYHBIM XMMHUYECKUM COCTaBOM. Maioe koiuye-
CTBO BUTaMHMHOB obecrneurBaeT 0OMEH BEIECTB U HOPMaJIbHOE IIPOTEKAHUE
NPOLECCOB KU3HEEATEIILHOCTU )KUBBIX OPraHU3MOB.

r

I'amera (oT rped. “gamete” — xeHa, “gametes” — MyXK) — IOJIOBAsI KE€H-
cKas (sHLeKIeTKa) WM MY>KCKas (CriepMaTO30H]] Y )KHBOTHBIX, CIIEPMHH Y
PacTEeHHH) KJIeTKa C OJJHHAPHBIM HaOOPOM XPOMOCOM.

Tamnoup (ot rpeu. “haploos” — nBoitHO#H, “eidos” — BUI) — KJIE€TKA WA
0co0b ¢ OgMHApHBIM HabOpOM XpoMocoM, oOpasylomascs B pe3yabTaTe
PENYKIIMOHHOTO JACICHUs (MEHO3).

I'emopuimsa — HacneacTBeHHOe 3aboiieBaHHE, MPUBOISIIEE K KPOBO-
TEUSHHUSM, CBA3aHHBIM C HECBEPTBIBAEMOCTHIO KPOBHU. 3ab0nieBaHue nepeaa-
€TCsl OT MaTepH K CHIHY.

I'en — aneMeHTapHas eIMHULA HaclieacTBeHHOCTH, yyacTok JHK, xoxu-
pyIomuii OQHY NOJTHIIENTUAHYIO Ieb Wik oAHy Monekyiry PHK.

I'eHOM — COBOKYITHOCTH BCEX I'€HOB OpraHM3Ma B rarulougHOM Habope
XpOMOCOM.

Iereporpodsl (ot rpeu. “heteros” — npyro#, “trophe” — numa) — opra-
HH3MBI, IUTAIOIIAECS TOTOBEIMU OPraHHYECKUMH BEIIECTBAMH.

I'ndpun (ot nar. “hibrida” — moMech) — IOTOMCTBO, IOSBHUBIIECCS B
pe3ysibTaTe CKpeLMBaHHUs POAUTEIbCKUX (POPM, OTIIMYAOIIMXCS IO OJHOMY
WITH HECKOJIBKUM IPU3HAKAM.

I'1mKoren — CIIOXKHBIA TOJNMCaXapyd, MOJICKYJIBI KOTOPOrO COCTOAT M3
OCTaTKOB IJI0K03bl. OOpasyeT NUILEBOH pe3epB Yy YeIOBEKa M YKHBOTHBIX.
HakarnmBaeTcss B OCHOBHOM B MBIIILAX ¥ II€YCHU.
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A

Jumonn (ot rpeu. “diploos” — nBoWiHOM, “eidos” — BUI) — XBOWHOM
HabOp XPOMOCOM B COMATHYECKUX KIIETKAX.

JomunantHocTh (0T nar. “dominans” — rocnoactBytommii) — 1. ITogas-
JICHHE OTIpEeCICHHBIM aJUleieM BIMAHUA Jpyroro amwiensd; 2. CnocobHocTh
OIIPEe/IeNIEHHOr0 BHJIa PACTEHUS 3aHMMATh IVIAaBEHCTBYIOIEE MOJIOKEHHE B
coobmiecte; 3. 'ocnmopcTBylomee MmonoxeHue Hauboliee CHIBHOE IOJIO-
JKEHHE B 00IIECTBE.

XK

ZKupb1 — OpraHM4ecKHe COSTMHEHHUS, COCTOSIINE U3 CIOKHBIX d2(GUpoB
IIMLEPUHA U OJJHOOCHOBHBIX JKMPHBIX KHUCIOT. B Oopranusme Mrpawr poib
HCTOYHHKA SHEPTHH.

3

3anoBeIHHK — yYaCTOK TEPPUTOPHH (aKBATOPHH), CO3JAHHBIA C IEJIBIO
OXpaHbl OIIPEICIICHHBIX KOMIIOHEHTOB IPUPOAHBIX KOMIUIEKCOB, HA KOTOPOM
3aKOHOM 3arpeleHa BCIKas XO3sMCTBEHHAS 1€ TeIbHOCTh YEI0BEKa.

%1

HNHCTHHKT — COBOKYITHOCTb BPOXKIEHHBIX peammﬁ OpraHusMa B OTBET Ha
BO3/JI€HCTBHE BHYTPEHHHUX WM BHEIIHUX pa3Apa)kKUTEICH.

HHcyauH — ropMOH O€IKOBOM MPUPOJIbI, BBIACISEMbIH MOHKEITYI0YHON
JKEIIe30M; peryaupyer oOMEH yIJIEBOAOB M CHIIKAET YPOBEHb IJIIOKO3BI B
KpOBH.

J

Jlammasr (ot rped.  “lipos” — XKuUp) — IIOXO PacTBOPUMBIC B BOJIC KHPBI
M SKHPOIIOI00HbIEC BELIECTBA.

M

MeTta60/113M — COBOKYIIHOCTH IIPOLECCOB OOMEHa BELIECTB U IIpEBpa-
IIEHHS SHEPTHUHU B OPraHU3Me.

Meiio3 (ot rped. “meiosis”’ — yMEHBIICHHE) — IIPOIECC JICTICHUS TIOJIOBBIX
KJIETOK, B P€3yJIbTaTe KOTOPOTO MPOUCXOAUT YMEHbIIEHUE (PeLyKIH) Yhucaa
xpomocom BaBoe. Ilo 3To¥ npuduHEe MeH03 Ha3BIBAIOT U PEAYKIHOHHBIM
JICTICHHEM.

Muro3 (0T rped. “mitos” - HUTb) — JCJICHHE COMAaTHYECKHX KJIETOK Oe3
YMEHBIICHUS YHCIIa XPOMOCOM.
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HanmonajabHbli Napk — 00MUpHAs TEPPUTOPHUS HITH aKBaTOPHUS, KOTOpas
IOMHMO COXPaHEHHS OIPEAEICHHbIX MPUPOIHBIX KOMIUIEKCOB MpeJHa3Ha-
YeHa U JUIS OpraHH3aliH OTAbIXA JTIOEH.

H

0

OnTorenes — HHAUBUAYAILHOE PAa3BUTHE OPraHU3MOB.
Opranmsm (ot nar. “organismus” — opynue) — TepMHH, B Haubosee
ob1iem Bue 0003HAYAIOIIUN )KUBOE CYILIECTBO.

1

Hmuenan Henb — IMUAIMIEBBIC CBA3H, BOSHUKAIONIUE MEXAY OpraHu3MaMH
B OKOCHCTEME.

IMonucaxapuabl — IOJIMMEPHBIC COCAMHEHHS, MOHOMEpPAaMU KOTOPBIX
SIBIIIIOTCS IIPOCTHIE caxapa.

IlouxoBanue — oxHa u3 Gopm OGecnosoro pazmuHoxeHus. Ha marepun-
CKOM OpraHu3Me o0pa3yercs BhIISYMBaHHE — [I0YKA, U3 KOTOPOH Pa3BUBAETCS
HOBBIH OpPTaHHU3M.

IIpupoanbie pecypchl — MPUPOIHBIE KOMIIOHEHTHI (MHHEpAabl, MOYBa,
KJIUMaT, BoJia, OMOJIOrHYeCKre KOMIIOHEHTBI), HCTIONIE3YEMBIE YETIOBEKOM.

T

THPOKCHH — TOPMOH, CUHTE3UPYEMbIN IUTOBUAHOM Kese30i. IloBpimaer
MHTCHCUBHOCTh IIPOIIECCOB OKHMCIECHHS B KieTrke. Hemocrarok ropmona
NIPUBOJUT K 3200JI€BaHUIO KPETHHHU3MOM.

Tpumier — NOCIEA0BaTEIbHOCTE TPEX HYKICOTH/OB, KOJUPYIOIMX
OIIpe/IeTIEHHYI0 aMHHOKHUCIIOTY BO BpeMsi CHHTe3a Oernka.

Typrop (ot nar. “turgere” — ObITh HAOYXIIMM, HAIIOJIHEHHBIM) — BO3HHU-
KaeT B pe3yJIbTaTe JIABJICHUSA COACPKHMOTO KICTKH Ha KICTOYHYIO CTCHKY H
IPHUJIACT KJIETKE IIPOYHOCTb.

Yy

Yrummsauus (ot gat.  “‘utilis” — mone3Hslil) — NOBTOpHAs nepepaboTka
OBITOBBIX OTXOJIOB.
()

denoTun — COBOKYITHOCTb BCEX MPHU3HAKOB OpraHusma.

DepMeHT — OHOJIOTHYECKHIA KaTaIH3aTop OEIKOBOW IMPHPOJBI, COAEpKa-
HlHﬁCH BO BCCX JXHMBBIX KIJICTKaX; IIPUHUMACT y4aCTHC B XHUMHYCCKHX pCaK=-
LMAX, IPOXOJAMIUX B KJIETKE, YBEIHYUBAs UX CKOPOCT.
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DoTONEPHOIU3M — U3MEHEHUS, IIPOUCXO/ISIIKE B IPOIIECCAX POCTA U pas-
BUTHS OPTaHH3MOB, CBSI3aHHBIE C M3MEHEHHUEM JUTHHEI CBETOBOTO JTHSL.

X

XpomaTuaa — noinoBuHa XxpoMmocoMbl mocie yasoenus JHK. Kaxnmas
XpoMaTHuaa CoAepKUT ojiHy monekyny JTHK.

XpoMaTHH — TOHKOE HUTEBHAHOE 00pa3zoBaHue, ABJISIONIEECS HOCUTEIEM
HaCJIEJICTBEHHOr0 Marepuana. Bo BpeMs JeleHus KIETKM M3 HEro oOpa-
3YIOTCS XPOMOCOMBI.

Xpomocoma (or rped. “‘chroma” — user, “soma’” — TelO) — sAepHas
CTPYKTYpa, COCTOSIIAsl W3 COAep Kamied HacIeJCTBEHHYI0O WH(POPMAIHIO
JIHK u 6enkoB.

1

IenTpomepa (oT nar. “centrum” — cpellMHHas TOYKa, LEHTP M Iped.
“meros” — 4acTh, JOJS) — Y4aCTOK XPOMOCOMBI, K KOTOPOMY B IIPOLIECCE
MHTO32 U ME€H032a IPUKPEIUISIOTCS HUTH BEPETEHA AEICHUSA (MUKPOTPYOOUKH).

9

JKoJIoTHYeCKasi MUpamMua — rpadudeckoe H300pakeHune, WLTIOCTPH-
pylollee yMEHbIICHHE COACPIKUMOTO B KaXKI0M IIOCIIEIYIOMIEM 3BCHE IHIIe-
BOM IenH B OMoreorneHose. DKOJIOrHYecKas MUPaMHAA MOXET OBITH IOCT-
poeHa Ha IoKa3aTessIX 6MOMacChl, SHEPTUH WM YHUCIIEHHOCTH BUJIOB.

kocucTeMa (0T rped. “oikos” — xxunuie, “systema’ — COOTBETCTBUE B
PACIIONIOKEHHUHU OTJENIbHBIX YaCTEeH) — MPUPOAHBIA HIH MPUPOAHO-aHTPOIIO-
TEHHBIA KOMIUIEKC KUBBIX OPTaHU3MOB H B3aHMOCBSI3aHHOHM C HUMH CPEAbI HX
obuTaHus.

HuedaauT — BOCIAIICHHE F'OJIOBHOI'O MO3I'a, BOSHUKAIOLIEE B PE3yJIbTaTe
NPOHUKHOBEHHS B KPOBb OJHOMMEHHOTO BHpyca. IlepeHocunkom sHieda-
JIMTA SABJIAETCA NaCTOMIHBIN KIICIII.

INHAEMHOJIOTUs — HayKa, H3ydaromas IPHYMHbI BOSHUKHOBEHHS M 3aK0-
HOMEPHOCTEH npoTeKaHus 3a00JCBaHMM, INpaBWiIa OPraHU3ALUH MEPO-
TIpUATHH, HaNIPaBJIECHHBIX Ha O0pE0y ¢ ATHMH 3a00I€BaHUAMH.
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CaMLnT rupkaHckvin
Mappotus

[y6 KawTaHONWUCTHbIV
VHXUP rupkaHCKuiA
[pywa rupkaHckas
MMmeauuus Kacnuickas
Axauus nsosas
Xypma kaBkaackas
Onbxa cepauesuaHas

Ha3saHus HEKOTOPbIX PACTEHNI U YKMBOTHBIX, 3aHECEHHbIX B KpacHy10 KHMIy

Urnuua rupkaHckas
CocHa nuuyHackas
PogopgeHapoH
KaBKa3ckum

Mniowy Mactyxosa
[ope4aBka narogexckas
Knapoxeta yncrenwas
Tuc

MnaTtaH BOCTOYHbIN

MoacHeXHUK
KaBKa3CKum
Bepeckner
6apxaTucTbivt
Actparan
Haxu4eBaHCKUn

[y6 npobkosbii
LladppaH kacnuickuin
KyBLUMHKa

[aHas seTBuUCTanA

®asaH TanbIWCcKUn
CuHuua rupkaHckas
YepHblin auct

MenukaH KyapsiBbIv
MenukaH po3osbin
Ynpok MpamopHbIi
Opnan-6enoxsocT
Open-MorunbHUK
BepkyT

CancaH

Typay

TeTepes kaBKa3Cckumn
Ynap kaBkasckuit

Open cTenHown

Apoda

Crpener

CynraHka

Konnuua obbikHOBEeHHas
®ramMmuHro po3oBbIin
dopenb

CepHa

MydnoH

Cokon

Bopopay

KpacHo3o6as ka3apka
Ne6epp wwunyH

Manbin nebenb
[xenpax
Kynuk=kpMBoHOC
Benoxsocras nuranuua
JlyroBasi TvpkyLuka

Turp TypaHcKui (3aKkaBKka3ckui)
TlecHom kot
MepepHeasunartckuii neonapa
3akaBKasckuii ropHbiit BapaH

MappoTtus nepcuackas

3akaBkasckuii 6e30apoBbIi kozen
3akaBka3ckuit 6ypbii MeaBeab
Mena

Pbick

Manyn

[NWHHOKPbIN 0BbIKHOBEHHbIV
HOXHBI NOAKOBOHOC
LLinpokoyxuit cknagyaTory6
Mepessaka

YecHouHULUa cupuinckas

TPUTOH OBbLIKHOBEHHbIV

TpUTOH rpebeHyaTbIv

YKaba obbluHan (cepasn)
ManoasuaTtckas ragtoka
Ockynanos nonos

3akaBkasckas Tanxa
CpeauseMHoOMOpcCKas Yepenaxa
PyuHHas arama
Mabys sonoTucras
Monocartklit ronornas
Crtpena-ames &0
KpyrnoromnoBka TakelpHas
XKypasnb 6enbiit

BanobaH

[Opoda-kpacoTka (Buxnsit)
Ckona

TOHKOKIMIOBbINA KPOHLLHEN
(kpuBOKNIOB)

3meeen

Ynap kaBka3ckui
AcTpeb-TeTepeBATHUK
TIOBUK TYpKECTaHCKUIA
YepHobproxuit psabok
Benoropneiii conosei
CHermpb NyCTbIHHbINA
[opHbIV KO3en
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Pulsuz

9ziz maktabli!

Bu darslik sana Azarbaycan dovlati tarafindan bir dars
ilindaistifada tigin verilir. O, darsili miiddatinda nazarda tutulmus
biliklari gazanmagq t¢tin sana etibarl dost va yardimgi olacag.

inaniriq ki, san da bu darsliya mahabbatla yanasacaq, onu
zadalanmalardan goruyacaq, tamiz va saligali saxlayacagsan ki,
novbati dars ilinda digar maktabli yoldasin ondan sanin kimi rahat
istifada eda bilsin.

Sana tahsilda ugurlararzulayiriq!



