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HJoporue apysspsa!

IIpumao BpeMa 0606IIUTE BCe Te BHAHUSA O JKUBBIX OPraHU3MAaX, KOTODbIE
Bbl NOJIYYHJIH B NPeABIAVINHX KJaccax, MNOABECTH HTOI'M M clejlaTh HEKOTO-
pble BBIBOJBI O CYIIHOCTH XH3HH. MIMeHHO XH3HB BO BCeX €€ NPOABJEHHAX
ABJIAeTCA NpeAMeTOM H3y4YeHHMs DasIMYHBIX oTpaciieil OMOJOrHYecKOl HayKH,
C OCHOBAMH KOTOPBIX BaAM M IIPEJCTOMT IO3HAKOMHUTBHCA B 9 Kiacce. Bamum
nyreBoauTeNeM O6yaeT y4ebHUK.

Texcr yueOHMKA pasfiesléH Ha riaBbl U naparpadsl. Hy:kHBIH pasgen y4ed-
HUKAa BBl HaWJETe II0 OIVIABJIEHHIO WJIHM II0 HABBAHHWIO B BEPXHEH YacTH cTpa-
HUIBl. B KoHne yueOHMKA NOMEINEH yKasaTejlb TEPMHHOB, KOTODBIIl TaKiKe
IOMOKeT BaM HaWTu Heobxogumyio yuebHyo mHGMOpMaALNIO.

Ilpucrynas k paboTe, npouyuTaiiTe HasBaHWE IJIaBbl, BBOAHBII TEKCT W WH-
dopMalnuo 0 TOM, YTO Bbl y3HAeTe M 4HEeMY HAYYHMTECh. ITO NOMOYKET BaM I10-
HATH, HA KAKOW MaTepHaJ HY>KHO obpaTtuth ocoboe BHUMaHHE.

Ilepen kaxasim naparpadom B pybpuxe BCIIOMHHTE nomemeds! BOIIpO-
ChI, IpejJjaraimIiiie BaM BCIOMHHTh H3y4YeHHBIH paHee MaTepHall, YTO IIO3BO-
JUT JIy4dnie TOHATE W YCBOHUTh HOBBIH.

TepMuHBI, KOTOpPBIE HY)KHO 3AalIOMHHUTB, HANeYaTAHBI FHPHBIM IIpH(pTOM, a
Te, HA KOTOpele HeoOX0oAMMO o00paTuTh 0coboe BHUMAHHE, — KYPCUBOM.
BuumaTeabHO pacCMOTPHUTE W H3YVYHUTE MJUIIOCTPAIIMY, IIPOYMTAIITE HOAIMUCH K
HUM — 9TO IOMOYKeT BaM Jydllle MOHATH cojep:kaHue Tekcra. Ha neerHOM
¢done npuBeAEH AONOJHUTENBHBIN MaTepuasa AaA yraybaéaHoro uayuenns. He-
00XO0MMEIM YCIOBHEM YCIIEIITHOTO OBJAJeHNWS IHAHUAMH ABJIAETCH BLITOJIHEHHE
1ab0paTOPHEBIX Hu OpPaKTHYEeCKHUX pabor. B yuebHHUKE OHH

OTMEYeHBbI 3HAYKOM .

B koHme kasxporo mnaparpada 3HAKOM o BEIJIEJIEHBEI HOBEIE IJIS Bac
noaATHA. X HYKHO 3allOMHHTL M YMeTh 00bACHATH. O6A3aTe/bHO OTBeYali-
Te Ha BONpPOChl B KOHNIe mnaparpada, obosHadeHHBIe 3HAYKOM Q

Bonpocs! MMOBBIMIEHHOM CJIOYKHOCTH, NIpUBEeAEHHEIE B pyOpuke

m, a TaKxe 3aJaHud, OTMeUeHHble 3HaYKOM w, HAOJIHHBI

HaAaYy4YHTL Bac AHAJIHU3HPOBATE Hay‘leHHhIﬁ MaTepHaJ.
Pabora ¢ yueOHMKOM u paGoueil TeTpajbio TMIOMOKET BaM Jydllle
NOATOTOBUTLCHA K HTOTOBOH arrecranuu. CooTBeTcTByWOINHE €l 1O

¢popme BOmpocH W 3azaHua 0003HaYeHB B yueOHHKe 3HAYKOM rA "
Henaem Bam ycmexoB B yuébe M HOBBIX OTKDBITHMH B MHTEPECHOM H

pasHooOpa3HOM MHpEe JHBOH HpPUPOALI!
Aemopbt



ITosne3nsie coBeThbI

10.

YueGHHUK CTAHET BAIIMM MOMOIMHMKOM HA IIYTH YCBOEHUSA HOBBIX
3HAHUH M YMEHHU TOJILKO B TOM CJIydae, eCJIM BBl I'paMOTHO Oy-
nere ¢ HuUM paborarb. BHMMATeNbHO H3Yy4YHTE CTPYKTYPY BCEro
yueOHHKA, OTHeJbHBIX naparpados u pyOpuK. YcBoiiTe 3Haue-
HUA NPUBEAEHHBIX B HEM YCJIOBHBIX 0003HauYeHUMH.

Ilpucrynasa k pabore, mogyMmaiiTe o ToM, 4TO OHA OyJeT 3HAYUTH
ana Bac audHo. Kakosel eé moTuBbl? B0o3MOKHO, 9TO HE TOJIb-
KO CTpeMJIeHHe NOBBICHTH OOIHil ypOBEHBL cBoell obpaszoBaHHOC-
TH WM KeJIJaHWe XOPOLIO CAATH WTOTOBHIN 9K3aMeH, HO U Iep-
BeIe Imaru K Oyaymieil npodeccuu.

Yuurech y4uThCH CAMOCTOATENLHO, IJIAHUPOBATH CBOIO paboTy
mo maram. [{J1s aTOro Hay4yMTeCh CTABUTH mIepes cobO KOHKpeT-
Hble yueOHbIe 3azauu. [IpoaymeiBaiiTe, Kakue pe3yJabTaTsl OyayT
MOJIy4eHBl BAMH IO HTOTaM IIpOJeTaHHOW ydyeOHOH pabOTHI.

HUcnonsayitre pekoMeHAanuu, ob603HaUYeHHBIE 3HAYKOM h ’

Yurass naparpad, odpaTHTe BHHMaHHe Ha KJOUYeBble IMOHATUA
U CBeJeHUA, BBIAeJeHHBIe B Texkcre. IlogymaiiTe, Kax MOXKHO
CBA3aThk MaTepHaJ naparpa@a c onpymammeﬁ JFHHU3HBKH M Ba-
IIAM JIMYHBIM OIBITOM.

Ienaitre cobcTBeHHBIM KOHCIeKT mnaparpada Ha Oymare wuiaun
Ha KOMIIBIOTEpe B BHUJle TEKCTA WM KpacuBoii cxemsbl. KoHcrexkT
JIOJIKEH COepIKAaTh: IVIABHYIO UJlel0, BHOBb Y3HAHHBIE TEPMHHBI,
OCHOBHBI€ MBICJIM M BBIBOJBI.

CrapajiiTech HAYUIHUTBCH COIIOCTABJIATHL NOJIyYeHHbIE Pe3yJbTaThl
¢ mraHupyeMmbiMu Bamu! [l aroro mnoaymaiiTe 0 TOM, Kak BhI
OymeTe KOHTPOJHMPOBATH PE3YJIBTATHI CBOeil y4yeOHOH paboThl.
KoucynbpTupyiiTecs y y4uTess, eClIi MOABIAIOTCA 3aTPYAHEHNS.
Obcy:xnaiiTe mpobyieMbl ¢ POAUTEIAMH U TOBAPHUIIAMH.
ToroBbreck K pabore. IIpogymeiBaiiTe, UTO BaM MOXKeT MOHAMO-
ouThCH, KpoMe yuyebHuMKa. MInuTe AONMOJHHTEJIbHBIA MaTepual,
nonaea3ysacey 0mubamorexkoit mau pecypcamu HHTepHera. B arom
BAM TNOMOTIYT CCBHIJIKH B yueOHHKe, o003HAYeHHbIE 3HAYKAMH

e

OrMeuaiiTe TUYHBIE JOCTUKeHHs, cobupasi B mnoprdoauo pabo-
Thl, JEMOHCTPHDYVIOIIME BAIIKA yCIEeXH: AOKJalbl, IMPOEKThI, PH-
cyHKH, (pororpadum, rpaMOThl, OT3BIBBEI yUYUTeJed U T. I
IToMHHTEe, YTO MHOrOe 3aBHCHUT OT BAIIero JKeJaHUus M HacToi-
YUBOCTH.



Buonorua B cucreme
HayK
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CospemeHHas Ouonorus npep-

craBnsier coboi wupokyio 06-

nacTtb 4eNOBeHeCKHUX 3HaHWMH,

KoTopble SABAAIOTCA (PyHAAMEH-

TOM ANA NOHUMAHWA eCTecTBeH-

HbiX 3aKOHOB CYLECTBOBaHHA

XUBOM NPUPOABI W uesoBeKa

KaK eé yacTH, a TaK)Xxe OCHOBOW

peweHua npobnem, BO3HMKalO-

WKX B pesy/ibrare ero npous-

BOACTBEHHOW AEATENIbHOCTH.
Bbl Y3HAETE
— o BUoNorUM Kak Hayke u eé
MecTe B CUCTEMe Hayk;
— KakoOBbl COBpeMeHHble
Hay4Hble NpeacTaBneHus
O CYWHOCTH MWH3IHH,

— 0 metopax GUoNoruyecKUx

WCCNeA0BaHHH;

— 0 3Ha4eHUU Buonoruyeckom
HayKW B AEATeNnbHOCTH
yesoBeKa.

Bbl HAYYUTECHb

— xapaKTepW3oBaTb 3HaueHue
6MONOrMKH BNA NOHWUMAHWA
Hay4yHOW KapTHHbI MHUPa;

— XapaKTepu30BaTb CBA3M
BUONOrUH C APYTHMH
HayKamH.
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§ 1. BMOJIOrMA KAK HAYKA

Buonorusa xax mayka. Hayka — ogn-
Ha U3 chep UeT0BEUECKOH [edATenb-
HOCTH, IleJIb KOTOPOM COCTOHUT B
H3Yy4YeHUH U [O3HAHUH OKPYKalole-

1. Yo u3syyaer Guonorua? Kakue
Buonoruyecke Haykm Bam u3-

BeCTHbI? ro mupa. s Hay4yHOro NO3HAHUA
2. Y70 TaKoe XMU3Hb M Kakue CBOM- HeoOXoIuM BBIOOD ONpeAeIEHHBIX
CTBa >XWBOro BamM M3BECTHLI? 00'bEKTOB HCCJIEeNOBAHUA, TIPOOIEM U

S SRR LT MeTO/l0B UX usyueHua. OgHaAKO He-

3aBHCHMMO OT TOro, KAKMMU METOIa-
MU IOJB3YETCA YYEHBIN, BaXKHEHIIMM AJIA HEro BCerja OCTaéTcs IpHUH-
OUII «HUYero He NPUHUMaW Ha Bepy». I'1aBHas sazaua HayKm —
TIIOCTPOEHHE CHCTEMBI JOCTOBEPHOI'O 3HAHMS, OCHOBAHHOIO HAa (hpaxkTax
¥ 0000ImeHuAX, KOTOPhle MOYKHO MOATBEDPAUTH MU ONpPOBEpPrEyTh. Ha-
V4YHble 3HAHUA IMOCTOAHHO GepyTcA IOJ COMHEHHMEe M NPHMHUMAIOTCH
JIMIIb IPH JAOCTATOYHBIX AOKasaredbcTBax. @akr (rpeu. factum — che-
JIAHHOE) CTAHOBUTCA HAYYHBIM JIAIIb TOTJA, KOTAA €ro MOXKHO BOCIIPO-
U3BECTH U TOIATBEDPJAHUTD.

Kax Bam y:xe m3BecTHO, 00'bEKTAMM M3Y4YEeHHA OHOJOTHUHM SABIAIOTCH
PasIMYHBIe NPOABJIEHUA JKU3HU: CTPOeHUEe, DYHKIUH, PA3SBUTHE U IPO-
MCXOMK/EeHHEe YKUBBIX OPraHM3MOB, UX BBAMMOOTHOIIEHUSA B IPHUPOIHBIX
coobIecTBax €O cpejoit 0OUTAHUA M C APYTHMU opraauasmaMu. B Ha-
cTosIlee BpeMs OMOJIOTHA NPEeACTABJSET COBOKYIHOCTH HAVK O JKHMBOM
IIPpUPOJE.

Mecro 6uosormm B cumcreme Hayk. C Tex IIOp KakKk YeJOBEK CTaJ
OCO3HABaTh CBOE OTJIHMYHME OT KMBOTHBIX, OH HAYAJ HM3y4YaTh OKPY’Ka-
omui ero mup. CHauasa OT 9TOro 3aBHcesa €ro XU3Hb. [1epBOGHIT-
HBIM JIIOAAM Heo0xoauMo OBLIO 3HATh, KAKHE OPraHU3MBbl, «Aaphl
OPUPOABLI» MOYKHO YHNOTPeOJIATHE B HUINY, & Kakue U3 HUX ALOBUTHI
UJIM ONACHBI, KaKWe MOYKHO HCIIOJIB30BATH B KAYECTBE JIEKAPCTB, AJIA
M3TrOTOBJIEHUA OfieAbl M Kuuil. C pasBUTHEM UMBUIM3ALUHA UeJo-
BeK CMOI NO3BOJUTH cebe TaAKYIO POCKOIb, KaK 3aHATHE HAYKOH B ITO-
3HaBaTeJbHBIX Hensax. ITocreneHHO ciaokuiIace mejaas CUCTEMa HAVK,
cpeiH KOTOPHIX OHOJIOrHMS 3aHHMaeT ocoboe IMOJOKeHHUe.

CospemenHas OMOJIOTMA — KOMIUIEKCHAs HayKa, AJA KOTOPOI xa-
PaKTePHO B3aMMOIIDOHMKHOBEHUE HUAEH W METOJOB PAB3JIMYHBLIX OuO-
JIOTUYECKHX AMCIMILINH, a TaKyKe JPYIUX €CTEeCTBEHHBIX HAYK, MpPexX-
Ae Bcero (pusukuM, xuMuu U Marematuku. Ceifluac GuoJlorHyecKue 3HAa-
HHA HCIOJB3YIOTCA BO BceX cdepax 4YeOBEUECKOH AeATeNbLHOCTU: B
IPOMBILIJIEHHOCTH M CEJIbCKOM XO3fAHCTBe, MEJUIIMHE U dHEPreTuKe U Ap.




LW T P G P A LW N W
BBELNEHUE

B HacTodImee BpeMsi B OMOJIOTMH YCJOBHO MOXKHO BBIAEJIHUTH TPH Ha-
npasiaeHus. IlepBoe HampasjieHHe — 9TO KJaccHUecKasn Omojorus. Eé
NPEACTABIAIOT YUGHBIE-HATYDAJIMCTHI, M3ydalollue MHOroobpasme Ku-
BOW mpupozbl. Bropoe HampapieHHe — IBOJIOUMOHHAA GMOJIOrHA, KO-
TOpas HMINEeT OTBETHl Ha CJIOYKHBIE BONPOCHI, CBA3aHHBIE C T'HIIOTE3aMHU
BOBHUKHOBEHHUHA JKU3HU Ha 3emje, ¢ IPUYMHAMH H3MEHEHUs BHIOBO-
ro cocraBa, a TaKe ¢ Teopueill aHrTponoresHesa. Tperbe HampaBie-
Hue — (u3nKo-XxuMHUecKas Guomorusa. ITo OBICTPOPA3BHBAIOIIEECH
HalpasJeHyue OMOJOTHH, BakKHOE KaK B TEOPETHYECKOM, TaKk M B IIpaK-
THUYECKOM OTHOIIeHMH. MOMKHO C YBEPEHHOCTBHIO INOBODHUTH, 4YTO B (u-
3UKO-XHMHYECKO OMOJOrHM HAaC KJAYT HOBBIEe OTKPBLITHA, KOTOpPHIE
[IO3BOJIAT PENIUTh MHOTHe NpobjeMbl, CTOfAIINE IIepe] YeJOBeYeCTBOM.

Yro Takoe JKH3Hb. Kax BaM yiKe M3BECTHO, 'KHMBBIE OPraHM3MBI 06-
JIafialoT ONpefeIéHHBIMU CBOMCTBAMU: ABM)KeHHeM, OOMEHOM BeLIeCTB,
pOCTOM, pasBUTHEM, CaAMOBOCIIPOM3BEJeHMEM, CaMoperyisuueii m Aap.
Ho cpeau 9TMX TPU3HAKOB HET HU OJHOTO TAKOro, KOTOPHINA ObLI OBI
NpuCcyIl] TOJBKO XUBOMY. Hampumep, KpHCTa/JJIBI B HACBIIIEHHOM
pacrsope cosu MOryr pacTu. OfHAKO 3TOT POCT HE HMMeeT TeX KadecT-
BEHHBIX ¥ KOJHYEeCTBeHHBIX IapaMeTpPOB, KOTOpPhle IPHCYIOH POCTY
skuBoOro. [l/1A ropAme cBeYn TOMKe XapaKTepHBI IpOlecchl oOMeHa Be-
[[eCTB M IIpeBpallleHus JHEepruy, HO OHa He crmocobHA K caMOperyJia-
uMu U caMoBocnpoussezeHuo. CiemoBaTe/lbHO, BCe IEepPeYMCJ/IEHHbIE
BBIIIIE CBOMCTBA B CBOEH COBOKYIIHOCTH XapaKTepHBI TOJBKO IJIA M-
BEIX OPTaHW3MOB.

CylIHOCTE XU3HM 3aKJI0YaeTcss B €é caMOBOCIIPDOM3BEJAEHHH M CaMo-
peryasiiuu, KOTOphle obecrmeuymBajOTCs Mepejadeil reHeTHYECKOW HH-
dopManuu u3 NOKOJIEHHS B MOKOJIEHHE.

B camoMm ofmiemM cMBICJIe JKM3HB MOXKHO OIpeIeJMTh KaK aKTHBHOE,
UAyINee ¢ 3aTpaToil MOoIy4YeHHON M3BHE 3HEPruu IoAJiep:KaHue M caMo-
BOCIIPDOM3BEIEHNE CIenUu(PUUEeCKHX CTPYKTYpP. B OCHOBe 8THX CTPYKTYP
JIeIKAT MOJIEKYJIbl OeJKOB, HYKJEMHOBBIX KucjaoT u ap. Ilpu srom HuM
HYKJIEMHOBBIE KHCJIOTHI, HH Oeaku caMu 1o cebe He SIBJIAITCA OCHO-
BoH xku3Hu. OHM CTAHOBATCA €0 JHINbL TOrJa, KOrga HaxomATcd U
(GYHKIHMOHUDYIOT B KJeTKax. BHe KJIETOK 3TO IPOCTO XMMHUYECKHE CO-
eIUHeHH.

VueHue 0 KUBOIl NpUpOJie ABIAETCA YACTHIO YEJOBEYECKOM KYJIbTY-
pel. 3HAUUTEJIbHA POJIb OMoOJOrMM B (DOPMHUDPOBAHMM MHPOBO33PEHHUA, B
OCO3HAHMU UeJOBEKOM CBOell poju B OKpykaiomem Mmupe. MayueHue
fuosorun (GOPMHUPYET HAYUYHOE MBINIJIEHHEe KasKJ0ro 4ejoBeKa M IOMO-
raeT B IMO3HAHWHM OKpyKaiomero mMupa. Passurue Guonorum obGycios-
JIEHO KaK WHTepecaMy NPAKTUKM, TAK W IoTpeOHOCTAMMU BCero obie-
crBa (npobJieMBl MeJWIUHEI, 38Ja4M CeJbCKOXO03AWCTBEHHOIO BOCIIPO-
M3BOACTBA M T. I.).
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buonorvs kak Hayka

Moa naGoparopus

PaseuTue Guonmormm kaxk Hayku. Buosormsi — ofHa W3 ApeBHeif-
XX HAYK, XOTHA CaM TepMHUH «0HOJIOTHS» OBLI NpEeNIOKeH JHINbL B
1797 r. memenxum mpogeccopom Teomopom Pyze (1771—1803).
O6menpuHATEIM, OZHAKO, OH CTAJ B IepBoi mosoBuHe XIX B., moc-
Jie TOro KakK ero Havyalu ynorpebnars B cBoux paborax apyrue y4ué-
HBIE€-€CTECTBOMCIILITATEIH TOTO BPEMEHU.

CoBpemenHass GHOJIOTUsA YXOAUT KOPHAMHU B JDEBHOCTL W CBA3AHA
C PasBUTHEM DUBMJIM3anuu B crpaHax Cpexusemuomopna. Ham usBect-
Hbl MMEHA MHOI'UX BHIZAIOIMXCH Y4YEHBIX, BHECIIMX BKJAaJ B DAa3BU-
tHe Omosoruu. Hasoepém jmIne HEKOTODHEIX M3 HUX.

Apucrorens (384—322 0 H. 3.) AeqUJ OKPYKAIOMUI MAD Ha Ye-
ThIpe IapcTBa (HEOAYIeBJEHHBIH MHUD 3eMJIM, BOALI U BO3AYXA, MHD
PacTeHWii, MUD XMBOTHBEIX U MUD YesjioBeka). OH onmMcas MHOTHX 3KH-
BOTHBIX, MOJIOKHJI HAYAJO CHCTeMaTHKe. B HaNMCaHHBIX UM YETHIPEX
B6HONIOrIYECKUX TPAKTATAX COAEPIKATUCH IMPAKTHUECKH BCE H3BECT-
Hble K TOMY BDE€MEHHM CBeJIeHHSl O JKHBOTHBIX. 3aciayru Apumecrorens
HACTONBKO BEJMKH, YTO €r0 CUMTAIOT OCHOBOITOJIOMHHUKOM 300JIOTHH.

Teodpacr (372—287 no H. 3.) uayuan pacresus. M omnmucano 6o-
aee 500 BuIOB pacTeHUM, JaHBI CBeJIeHUS O CTPOEHHMHM M DPa3MHOMKe-
HHUH MHOTHX M3 HUX, BBeJeHO B ynorpebiaenue GoasIIMHCTBO BOTaHM-
YeCKHX TepMHHOB. Ero cUMTalOT OCHOBOIOJOMHMKOM OOTAHHKH.

Tait Ilimawnit Crapmmit (ox. 23—79 H. 3.) co6paj U3BECTHBIE K TO-
My BPEMEHH CBEJeHMHA O KMBBIX OPraHM3MaX M HamucaJs 37 TOMOB
sHuuKJoneanu «EcrecrBennasa mcropus». o anoxu CpegEMX BeKOB
9Ta SHUIUKJIONeAUs Oblia IIaBHBIM MCTOYHMKOM 3HAHWH O NpHUpoOJe.

B Cpexnue Beka rocmozcrsoBasia peaurusi. Ilogo6ro ApyruM Hay-
KaM, OHOJIOrus B 9TOT NEPHOJ eIl He BBIJEJHUIACHh B CAMOCTOATEb-
HYI0O 00JIaCTh M CyIecTBOBaJa B OOIIeM pycie pPeJuruo3Ho-pmIocod-
CKHX B3rjafoB. M XoTda HaKOIJIeHHWe 3HAHUN O XKUBHIX OPraHM3MAax
IIPOJ0JIKAJIOCh, O OMOJOrMM KaK HayKe B TOT NMEpHOJ MOMKHO TI'OBO-
PUTH JMIOb YCJAOBHO. Inoxa BoapokaeHWs ABIASETCS NMEpPexXoAHOH OT
KyasTypel Cpeaamx BekoB K KyasType Hosoro spemenu. Kopennble
COIMAJbHO-9KOHOMHUYECKHe IpeobpasoBaHUA TOrO BPEMEHH COIpPO-
BOMOAJIHCE HOBBIMH OTKPBITHAMH B HayKe.

Camerit m3BecTHBIH y4éHBIM 2ToH smoxm Jleomapxo ma Bumum
(1452—1519) BHEC omnpeAeJEHHLIN BKJIaj U B DasBUTHe OGHOJIOTHH.
Om mayuasn moJér nTUl, ONHCAX MHOIME DACTeHWs, CHOCOOBI COoexm-
HeHHA KOCTe#, CyCTaBOB, AeATENBHOCTh CEPANA M 3PUTENLHYIO (QYHK-
MO IJIa3a, CXOACTBO KOCTEM 4YeJOBEKA M KMBOTHBIX.
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Bo Bropoit monosume XV B. O6nICTpOE
paszBuTHe MOJYYMUJIM €CTeCTBeHHO-HAYYHbIe
3HaHUA. JToMy cmocobcTBOBasHM reorpagu-
YeCKHe OTKDBITHSA, ITO3BOJUBIINE CYLIeCTBeH-
HO paclIMpHUTh 3HAHUA O KHMBOTHBIX M pacTe-
HUAX. BBICTpOEe HAKOIJIEHWEe HayYHBIX 3HA-
HU#f O JKHBBIX OpraEM3Max BeJo K
pasaeneHuio OMOJIOrHM HA CAMOCTOATENbHbIE
HayKH.

B XVI—XVII BB. crTajnu CTPeMHTEIBHO
passuBarhcs GoraHmKa u soonorus. K cepe-
nuae XVII B. y4éHBlE CO3/IaJH CHCTEMY yBe-
JUYUTENBHBIX JIMH3, MMOSBOJAIOIIUX JIyYlle
pasrisgers W noapobHee OomuCATH MCCeaye-
Mble o6BexThl. Kak BaM yKe M3BEeCTHO, B
1665 r. Pobepr I'yr (1635—1703) Bmepsnie
OPHMeHMJ YCOBEePIIeHCTBOBAHHBIN MHUKPO-
CKOI [UIA MccjefoBaHus opranmamos. Mmen-
HO OH PAcCMOTpeJ ¥ OMMCAJ MOPbl U AYEHKH
HA TOHKHMX cpesax crebieil pasamyHBIX pac-
TeHWii, KOTOPHIM OH JaJ Ha3BaHHEe KJIeTKH. B
3TOT mepuoj ObIIU OTKPBITHEI HEBUAMUMBIE JJIA
HEBOODPYIKEHHOIO IJila3da MHKPOCKONUYECKH
Majble JKUBble OPraHH3MbI — OaKTepHM H
mpocTeiuine.

Bonbmoif BKJaj B passBuTue OMOJOTUH
paéc Kapn Jinmmeint (1707—1778), upenso-
JKUBIIMH cHcTeMy KJacCHpHUKALHUKU KHUBOT-
HBIX ¥ DACTeHW#, OH NpUMeHHJ OMHApPHYIO
HOMEHKJIATYpPY (ABOMHOe HasBaHWe BHja: IO
poxy u BHUAY).

B 1808 r. B cBoeii paGore «®unocopus soonorumu» Ham Bartuer
Jlamapxk (1774—1829) craBuT BONPOC O NPHUYMHAX M MEXaHU3IMaX
HBOJIIOIMOHHBIX NpeobpasoBaHMii, U3jlaraeT NEPBYIO IO BPEMEHH Te-

OpPHIO SBOJIOLUH.

B 1781 r. ®emuue donrana (1730—1805) sapucosay KJIETKH XU~
BOTHEIX M WX aAzxpa, satem SIu Ilyprmase (1787—1869) omucan xie-
TOYHOe AAPO W BBEJ TEPMUH npomonJaszma (rped. protos — IepBbii

u plasma — odopmieHHOE).

OrpoMHYI0O pOJb B PasBUTHH OMOJOTHMH CBIrpajia KJIETOYHasA Teo-
pHusA, KOTOpas HAYYHO NOATBEpAUIA €JAMHCTBO YXHBOI'O MHpa H IO~

K. NuHHen
(1707-1778)

X. B. Jlamapk
(1774-1829)
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CHY/KUJIA OJHOM M3 IIPEANOCHIIOK BOSHHKHO-
BeHMA TeopuHu »sBononuu Yapuasza dapsuna
(1809—1882). ABTOpaMyu KJIETOYHOH TEOPHH
cunraoT 30o0so0ra Teomopa IIBamma (1818—
1882) u Goranurka Marrmaca Sko6a IILxeii-
nena (1804—1881).

OueHb Ba)KHBIM JONOJHEHHEM K KJETOY-
HOii Teopum cranm mpuHnun Pymxoasda Bup-
xoBa (1821—1902): «kakmas KjieTka — wu3
knerku» (1859 r.). ITosauee Baanrep Mire-
muHr (1844—1905) onmcas MexaHH3M KJe-
TOYHOTO AesieHus — mumos. Ockap Ieprur

P. Kox (1849—1922) u BAayapx Crpacbyprep

(1843-1910) (1844—1912) uesasmcumo ApPYyr oT Apyra

OPHINAX K BBIBOAY O TOM, 4TO MHMOPMAIUA

O HACJEJCTBeHHBIX NPH3HAKAX KJIETKM 3aKJiodeHa B Axpe. B 1892 r.

Hasn Wasmu Meunukos (1845—1916) orkprin sBienue daroguTo-

3a. Tak, paGoramu MHOrHMX HccnenoBareseil GuIa co3naHa COBpEMeH-
Hasd KJIeTOYHAA TEOpHA.

B XIX . 6narogaps pa6oram Jlyu Ilacrepa (1822—1895), PobGep-
ta Koxa (1843—1910) B KauecTBe caMOCTOATEIHbHON HayK#u odopmu-
JINCh MUKPOOHOJIOTHSA, NMAPA3UTOJIOTHA U dKOJOTHA.

XX Bexk HayaucHA € TOro, YTo GBLI MEPEOCMBICJIEH BKJIAN I'peropa
Menpnensn (1822—1884) B oTKPHITHE OCHOBHBIX 3aKOHOB IeHEeTHKH,
49TO O3HAMEHOBAJO CcOo0OH HaYaNo €€ pasBUTHA Kak Hayku. B 40—
50-e rr. mpomuIoro Beka B GHOJIOIMM CTAIH LIHPOKO HCHOJIB30BATLCS
UJen U MeTOAb!l QUBHKH, XMMUM, MaTEeMATHKH, KUOGEPHETUKH | ApY-
THX HayK, & B KavyeCcTBe O00bEKTOB MCCJEJOBAHHUA — MHUKDOODPraHU3-
Mel. B pesynbrare BOSHHKIM U cTanm GyPHO PasBUBATHCA KAK CAMO-
CTOATEeNbHEIe HayKH Omousmka, GHOXMMUS, MOJEKYJApPHAA GHOJIO-
rufd, paauvanuoHHas Oumonormsa, Omonuka u ap. McerenoBanus B
KOoCMOce cIOCOOCTBOBAIH 3aPOIKACHUIO M PA3ZBUTUI0 KOCMHUYECKOH G-
OJIOTHH.

B XX B. moABHJIOCH HOBOE HAIpaBJIeHHME NPUKJIALHBEIX GHOJOTH-
YeCKHUX HCCIef0BaHUN — OMOTEeXHOJOTHsA. JTO HANpaBICHHE, HECOM-
HeHHO, Oyzer crpemuTensHO passuBaThes U B XXI B. Bosee noapo6-
HO 00 9TOM BBI y3HAeTe NPU U3yueHUHU riaBel «OCHOBBI CeNeKIMM W
GMOTEXHOJIOTUM »,
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e 06 sTHX W APYrUX y4YeéHBIX-Omosorax NnpodyuTaiiTe Ha caiite
1 B pasgese «Buorpadum».

Kax nodzomoeums coobujenue u Yycneutno ébicmynums ¢

h HUM

Coo0menne — yCTHOE HM3JIOJKEeHHe KaKoi-imudo mH(popMamuu,
00MEH MBICIAAMU MEKAY JIOJbMH.

1. T'oToBBETECH K BBICTYIJIEHHIO.

2. OnpepenuTre 1elb CBOEr0 BHICTYILJIEHHHA.

3. TlopbepuTe M M3YYUTE OCHOBHBIE HMCTOYHHUKHM HHMOPMAIUHU IIO
Teme (He MeHee 2—3 HMCTOYHUKOB).

4. OnpegenuTte CTPYKTYPY CBOEro BHICTYIJIeHHs. BeicTynienue
JOJKHO COAEPIKaTh CHeAYIOLIUe DTallbl:

e perymienue (obocHOBaHUE 3asBJIEHHON TEMEI);
® OCHOBHYIO 4acTh (OCHOBHEIE BOIIPOCHI COZEPKAHHA TEMBI);
e zarjwuenue (0600IeHNe CKA3AHHOTO).
5. Odopmure coodIIEHNE U MOJIOXKUTE €ro B HalKy CBOMX JHYHBIX
JOCTHIKEHHH — NopTdosIno.

KakoBbl OCHOBHbIE XapaKTEPUCTUKIA HayKu? m Hayka. o
B 4EéM 3aKMOHaIOTCs OCHOBHas Uenb W 3afa- Buonorus.

4a Hayku? XKun3He.
Kakue HanpasneHus B passutuu BUonorum Bbl Mo-

XeTe BblOenuTh?
Moyemy O4eHb CNOXHO AaTb onpegeneHne MoHATUIO

€KU3HbY?

1. MpoBeauTe CpaBHUTENbHbLIA aHanu3 Npo- w
LleccoB pocTta, pasMHOXeHus U obmeHa BellecTs B
HEXVBOW MPUPOAE WU Y XWBbIX OPraHU3MOB.

2. MocTpowTe cxemy, NokasbiBaiollyio Mecto bruono-
M B CACTEME Hayk.

LU 4 Kakue HanpaB/ieHus PasBUTUA GHOJIOrMYeCKO# HayKH
Hauboslee aKTyasbHbI B Hacrosiee Bpema? Kakwue us
HHX OyAyT aKTHBHO DA3BHBATHCA M MOYEMy?
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§ 2. METOAbI BMOJIOFMYECKMX
MCCNEAOBAHMN. 3HAMEHME BMOJIOrMm

Meroabl OHOJIOTHYECKHX HCCJe-

nosanauii. Hayumsiit meron (rpeu.

1. Hem Hayka OTnM4aeTca oT penu- methodos — muyTs wuccaemosa-
M U nckyccTsa? HUSA) — 3TO COBOKYIHOCTH IPHEMOB
2. KakoBa OCHOBHaf Leflb Hayku? M omnepanuil, HCOOJIB3yeMBIX IIpH
3. Kakne Hay4Hble MeToabl uccne- IIOCTPOEHHH CHCTeMBl HAYYHBIX 3HAa-
[OBaHWA Bbl 3HaeTe? Hu#. OCHOBHBIMH METOZAMM HCCJIe-
e JOBAHHUA, HUCIONB3YEeMBIMH B OMOJO-

TMYECKHMX HayKax, ABJIAITCHA Onuca-
MenbHblil, CPABHUMENLbHbLIL, UCMOPULECKUT U 3KCNePpUMeHMALbHbLIL.

Bes ucropus passuTus OMOTOTHHM HATJISAAHO CBHIAETENBCTBYET O TOM,
4TO 3TA HayKa oIpeesajach paspaboTKoil ¥ NpUMeHeHMeM HOBBIX Me-
TOZAOB HccaenoBaHus. Biarogaps noaBnermio B XX B. HOBBIX Npubo-
POB I NpOBe/leHuA OHOJOTMYECKHX HCCIEJOBAHUM BeAyIHM B OHO-
JIOTHMH CTAJl 9KCIIEPUMEHTAJbHBIA MeTo.

SHauenHe OMOJOTMM /I MOHMMAHMA HAYYHOM KapTHHBI MuUpa. Buo-
JIOTHUSA BHOCHUT CYILECTBEHHBIN BKJAJ B MOHUMAHHE YEJOBEKOM Hayd-
HOH KapTHHBI MHpPa, OCHOBAHHOM HA CHCTEMATH3AIMHA YCTAHOBJEHHBIX
B XO/le HAYYHBIX HMCCJIEeJOBAHHUH HAYYHBLIX (AaKTOB U UX 000OIIeHHHU 10
VPOBHA TeOPHUi, NPaBWJ M 3aKOHOB. BHoJOrnyeckme HCCJIEJOBAHHUA,
KakK ¥ MCCJIefOBAHHUA B JPYrux obgacTsax HaAyKH, XapaKTepUs3yITCH
00 BEeKTUBHOCTBIO.

HayuHoe mcciienoBaHue, KaKk IPAaBHJIO, COCTOUT M3 JABYX JTAIOB: M-
MUPUYECKOro (rped. empeirikos — TNOJYYEeHHBIH M3 ONBITA) A TEOPETH-
geckoro (puc. 1). CHayasa Ha OCHOBaHMM COOpPAHHBIX (HAKTOB YUEHBIM
dopmynupyerca npobrema ucciaefoBaHus. s eé pelleHus BBIJBUTA-
I0TCHA THIOTe3bl (rped. hypothesis — HpeAIOJIOeHHE), Kamaasad U3 KO-
TOPBIX IIPOBEPAETCHA 3IKCIEPUMEHTAJNIBHO, IYTEM IPHMEHEHUA COOTBET-
CTBYIOIIIUX METOJOB HCCJEJOBAHUMA, B IpPOIEcce Yero Moryr ObITh IIO-
JiydyeHbl HOBble HayuyHble (axThl. Ecau 3TH (GaKThl IPOTHBOPEUYAT
BBIZBMHYTOH THIIOTe3e, TO OHA oTBepraercda. Ecau Ke MHIOTE3a corJa-
cyeTcs C IOJYYeHHBIMM (paKTaMyd ¥ MO3BOJISET AeJaTh BepPHBIE IpPOT-
HO3bI, TO OHA MOYKeT cTaThb TeopHeil (rped. theoria — wuccjieJOBaHUE).
OnHako ga)ke BepHas TeOPHUA II0 Mepe HAKOILIEHUs HOBbIX (AKTOB MO-
JKeT IIepecMaTPUBATHCH M YTOYHSATBHCSH.

HexoTopble TEOpHMHM YCTAHABIHBAIOT CBA3W MEXAY PA3IHYHLEIMHA
ABJIEHUAMHU. ITO NMPaBMJA ¥ 3aKOHBI. VI3 IpPAaBHUJI BOBMOMKHBI HCKJIIO-
4YeHHA, a 3aKOHBI JeHCTBYIOT Bcerga. Hampumep, 3aKOH COXpaHeHUSA
9HEPruM CIpPaBeIIUB KAK IJA JKUBOM, TAK U HEXHWBOH IIPUPOAHI.
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BKCNepuMeHT |
Cornacyetcs

Akcnepume
poTuBope

—-

MpoBaHUe runoTes

Mocrtaxnoska npoGnembl

Puc. 1. DTanbl Hay4HOro WCCNegoBaHUA

3Havenue OMOJIOTMYECKOi HAYKH B [AeATeJbHOCTH dYejaoseka. [Ipu-
MeHeHHe a/leKBATHBLIX COBPEMEHHBIX METO/0B HAYYHOI'0 HMCCJIeNOBAHUA
KOpPeHHBIM 06pasoM Ipeo6pasuso GHUOJOTHIO, PaCIIMPHIIO eé mo3HaBa-
TeJIbHBIE BOBMOMKHOCTH M OTKPBLIO HOBBIE IYTH IJIA HCHOJb30BAHHA
6HOJOrMYECKUX 3HAHHUN BO Bcex cdepax UeJOBeUeCKOH JeATeJbHOCTH.
Bnarogapsa mocTu:KeHHUAM OMOJOrMM NPOMBIILIEHHBIM nyTéM IoJiy4da-
0T MeJMAIMHCKUEe IpernapaThl, BATAMUHLI, OMOJIOrHYeCKM aKTUBHBIE Be-
mecrea. OTKpBITUSA, CAeNAHHbIE B I'eHETHKe, aHATOMUH, (PU3MOIOrHU
U GHOXMMWH, MO3BOJIAIOT IIOCTABUTEL GOJHHOMY UYeJOBEKY IPaBHJIbHBIN
Auargos3 u Beipaborarh 3(hpeKTUBHEIE IYTH JeUeHHA U npopuIaKTHKHA
pasiaugyHbIX 60Jie3HEl, B TOM YMCJie U TeX, KOTOPhle paHbIle CYATAIHCH
HEeN3JeYUMbIMHU.

Hcnonb3ya 3HAHUA B3aKOHOB HACJIeJACTBEHHOCTH M H3MEHUYMBOCTH,
yuéHble-CeJIeKIMOHEePh! I0JIy4aloT HOBBIE BHICOKOIPOAYKTHBHBIE IIOPO-
bl ZOMAIIHMX ’KMBOTHBIX M COpTa KyJbTYPHBIX pacreHuii. Ha ocHoBe
M3yYeHNs B3AMMOOTHOUIEHMH MEMJy OpraHM3MaMH CO3JaHbl Gmooru-
YecKHue MeTOABbl 60pLOBI C BPEAMTENSMH CeJlbCKOX03ANCTBEHHBIX KYJIb-
typ. W3yuenue cCTpoeHMs ¥ IPUHIMIIOB PAGOTHl Pa3JIMYHBIX CHCTEM
JKMBBIX OPraHM3MOB IIOMOIVIO HANTH OpMUIHHAJbHBIE PElIeHHA B TeXHH-
Ké ¥ CTPOUTENBLCTBE.
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aTOpPUA

Onucareasusiit MeTox IIUPOKO NPUMEHAJICA eIé YYEHBIMH JpeB-
HOCTH, KOTOPEIE 3aHMMATHCh cO0POM (aKTHYECKOr0 MaTepuassa M ero
onucanueM. B ocHoBe aToro mMeroja sexxur HabiooxeHue. IIpakTuuec-
ku g0 XVIII B. GMos0TH B OCHOBHOM 3aHUMAIHCH U3YyYeHHUEM M OIIU-
CaHHMeM JKHBOTHBIX M DACTeHWH, JeJaJdy IONLITKY HePBUYHON cucTe-
MAaTH3alMH HAKOIIeHHOro Marepumana. Ho onwmcarensHbIf MeTon He
NOTEP#AJI CBOETO 3Ha4YeHWA M ceroaHsa. Hanpmmep, om mcmonsayercs
[IPH OTKPBITUM HOBBIX BHUJOE WM M3Y4YeHHH KJETOK C IOMOIIBIO CO-
BPEMeHHBIX METOHOB MCCJIeNOBAHUS.

Cpasuurensnsii Meron cran npuMensThes B XVII B. U IO3BOIMI
BBIABJATH CXOJACTBA U Pa3IMUMA MEKAY OPraHu3MaMy W WX YacTd-
mu. McnonbsoBaHMe CPaBHUTENBHOTO METOAA IO3BOJIMJIO HONYIUTH
AaHHbIe, HEOOXOAMMBIE JJIsi CHCTEeMATHU3AIMHE PACTeHMH U JKUBOTHBIX.
B XIX B. Merox GBI HMCHIONB30BaH NpH PaspaboOTKe KJIETOUHOH Teo-
puu 1 OGOCHOBAHMYM TEODUH DBOJIONUH, & TAKKe B IEPecTPOiKe ps-
Aa OHOJIOTMYECKMX HayK HA OCHOBe aToif Teopmu. B mHame BpeMs
CPaBHUTEJIbHBIH METOJ IIMPOKO NPHUMEHSETCH B PA3TMUHBIX OHOJIO-
rayecKux Haykax. OgHako ecau Obl B OGMOJOTMM HCIIONB30BAIHCH
JIAIIb ONMHUCATEJBHBIM M CPABHUTEJBHBIA METOXBI, TO OHA TAK M OCTA-
Jiachk OB B paMKax KOHCTATHDYIOIIeH HAayKH.

Hcropnyueckmii MeTOX IIOMOraeT OCMBICTHTEH IHOJYIeHHBIE darTsl,
COIIOCTABHTEL MX C PAHEEe M3BECTHBIMU PE3YJIbTATAMH. ITOT METOZ CTAJ
MIUPOKO NPUMEHATHCA BO BTOpoil nmososune XIX B. Gmaromapa pa6o-
ram Y. JlapsuHa, KOTODHIA C €ro MOMOIIBI0 HAYYHO OGOCHOBAJ 3aKOHO-
MEPHOCTH NOfABJEHUA M DPa3BUTHA OPTraHU3MOB, CTAHOBJIEHUS HX
CTPYKTYD M (DYHKIMII BO BpeMeHH W NIpocTpaHCTBe. IIpuMeHeHMe HC-
TOPHUYECKOr0 METOJa MO3BOJIMJIO NPEeBPATHTE OGHOJIOTHI0 M3 HAYKH
OMMCATEIBHOM B HAYKY, O0BACHAIONIYIO MPOUCXOMKACHHe ¥ (DYHKIMOHH-
PoOBaHME MHOroOOpPa3HBIX KHMBBEIX CHCTEM.

JKcnepHMeHTaIbHbIN MeTon. IIpumenenne 9KCIEePHMEHTANBHOTO
MeToAa B OMOJIOTMM CBSA3BIBAIOT C MMeHeM Yuabama lapses (1578—
1657), KOTOpEIf MCIOIB30OBAJ €0 B CBOUX WCCJIEOBAHHAX IIPH uay-
4YeHUH KpoBoobpameHus. Ho mUpPOKO NpUMEHATH B GMOJOTHU 3TOT
METOZA CcTaju Jumb ¢ Hadaja XIX B., Ipexkae BCero mpu M3yYeHUH
(PUBMOJIOTHIECKUX NTPOIECCOB. DKCIEePUMEHTAIbBHEIH METOJ IO3BOJIAET
U3y4JaTh TO WIM HHOE fABJIEHHE XU3HW C IOMOIIBIO OIBITA.

Bonbmo# BkIajg B yTBep:KAeHHE IKCIEPHMEHTAJIBHOTO METOXA B
6uosorun BHéc I'. Menzens. OH, M3yuyas HACJIEACTBEHHOCTh U H3MEH-
YHUBOCTh OPraHU3MOB, BIEPBbI€ UCHOJL30BAJ DKCIEPUMEHT HE TOJBKO
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ISl TIONYYeHUs NAHHBIX 00 M3ydaeMbIX ABJIEHHAX, HO M AJA NIPOBEp-
KH THIOTe3bl, (DOPMYJIUPYEMOil HA OCHOBAHUM IIOJy4YaeMbIX Pe3yJbTa-
toB. Pabora I'. MeHjensa craja KJIAaCCHYECKUM 00OpasioM MeETOJ0JIO-
UM SKCIIePUMEHTATbHON HayKH.

B GHOJOrMYecKHX MCCIAEAOBAHUSX BCE IIMpe NPUMEHSIOT Modenu-
poéaHue, KOTOPOe CUMUTAIOT BhIcIIedl (POpMOH sKCIEePHUMEHTA. Tak, Be-
NIYTCA AKTHUBHBIE PAbOTHI 110 KOMNbLIOMEPHOMY MOOCIUPOBAHUIO BAaXK-
HeMImIUX GHOJOTHYECKHX IIPOINECCOB, OCHOBHBIX HAaNpaBJIeHUN dBOJIO-
MM, PasBUTHA SKOCHCTEM WM Aake Bceir 6Gmocdeps! (Hampumep, B
cJyuae TJIODAJBHBIX KIMMATHYECKHMX MJIM TEXHOTeHHBIX HU3MEeHeHU).

B macrosiee BpeMa B OMOJIOrMHA INHPOKO NPHUMEHAIOT PasJIUYHBIE
BH/bI MEKPOCKONUH (B TOM 4YHCJe 3JIeKTPOHHYIO), Ouoxumuieckue me-
modvt, paznoobpasibvie memodbl KYLbMUBUPOBAHUA U NPUIUSHEHHO-
20 HaOA0OeHUA KYIBTYD KIETOK, TKaHedl M OpraHoB, Mmemod meue-
HbLX QMOMO6, PEHM2ZeHOCMPYKMYPHbLIL AHALUS, YLbMPAUEHMpUPy-
zupoeaHue, xpomamozpadpuio u T. A.

YTo Takoe Hay4Hbivi MeToa? 0 . HayuyHbii o
Kakve Metoabl Hay4HOro MCCNenoBaHWA Bam meToz,.

M3BECTHLI? Kakue M3 HUX npumeHsioT B Buonornm? Meton
Mpuseaute nNpUMeps!. uccnegoBaHus.
Kakoso 3Ha4eHve Buonorum ans noHUMaHua Hayd- Imnoresa.

HOW KapTWHbI Mupa? Teopuns.
KakoBo 3Ha4yeHue BMONOrMHeckon Hayku B aedtenb- lMpasuno.
HOCTK YenoBeka? OTBeT NMoATBEpPANTE KOHKPETHbIMU 3aKkoH.

nprMMepamMu.

Wcnonb3ysa pekomengaunm Ha c. 11, noaro- w
TOBbTE COODLWEHMe Ha OfHY W3 CnefdylioWnX Tem:

1. Ponb Buonorun B coBpeMeHHoM obLuecTse.

2. Ponb Buonormm B KOCMWYECKMX NCCNefoBaHUsX.
3. Ponb BuonorM4ecknx MccnenoBaHii B COBpPEMeH-
HOM MeguuuHe.

4. Bknag OTeHecTBEeHHbIX Y4EHbIX B pa3sutve Huo-
noruu.

ITouemy MOYKHO yTBEpXKAATh, YTO PasBUTHE OHOJIOTHH
onpejensiochk paspaGoTKOi M IPHUMEHEeHHeM HOBBIX
HAYYHBIX METOAOB HUCCJeJOBAHUA?
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Haykxa — cdepa uesoBedecKoit AesATeNbHOCTH, MEIbIO KOTOpO# AB-
JAETCHA U3yYeHHe U IO3HAHWe OKpy:Kalolero mupa. ['1aBHas sana-
Ha HAYKM — IOCTPOEHMEe CHCTEeMEI NOCTOBEDHOTO 3HAHWSA, OCHOBAH-
HOro Ha GarxTax m 0606mEeHuAX, KOTOPhIE MOKHO MOATBEPAMUTEH MIIH
OIPOBEPTHYThH.

B macrosmee Bpems 6Guosorms mpejcTaBiser coboi COBOKYII-
HOCTh HAYK O XHUBOU npupoje. O0beKTaMu HM3yYeHUs OHOJOrHH SAB-
JAKTCA PA3JIMYHBIE NPOABJEHUSA JKHU3HH. BHOJIOrMYecKHMe 3HAHUS
MCIOJB3YIOTCA BO BCeX cepax desoBeYecKOil NeATeNbLHOCTH: B IPO-
MBIIJIEHHOCTH M CeJIbCKOM X03AMCTBe, MeJUIHHE, SJHEPreTuKe U p.

Husep — 370 aKTHBHOE, UAYyIEe C 3aTPATOMN IOJYUEHHONH M3BHE
9HEPruM NoJJep:KaHue M CaMOBOCIPOM3BeZeHHE CHenu(pHIecKuxX
CTPYKTYP. B OCHOBe 5THX CTPYKTYD JieKAT MOJEKYJbl OEJTKOB, HYK-
JIEMHOBBIX KHCJOT U Ap. IIpu 3TOM HM HYKJIEMHOBBIE KHUCJIOTHI, HHU
Genxu camu 1o cebe He ABAAIOTCA OCHOBOM ku3HU. OHH CTAHOBAT-
CA el0 JIMIIE TOTJa, KOrja HaXOAATCA M (MYHKIHOHUDYIOT B KJeT-
Kax. Bue KJIE€TOK 2TO IPOCTO XHMHYECHKHe COeIMHEeHHUA.

OcHOBHBIMEM MeTOZAMM HCCIEJOBAHUSA, NPUMEHAEMBIMEA B GHOJIO-
I'MYeCKUX HAYKaX, fABJIAIOTCH OIMUCATEJbHBIN, CDABHUTEILHBIN, HC-
TOPHYECKHI U JKCIePUMEHTAJbHbIH., DKCIePUMEHTANBHBIA MeTOy —
BeAyIIUNA MeTox B OMOJOrHUH.

Buosiorua BHOCHT CyllecTBeHHBIH BKJAJA B MOHMMAHUE YEJIOBEKOM
HAy4YHOU KapTUHBI Mupa. IIpuMeHeHMe COBpeMEeHHBIX METONOB HA-
YYHOTO MCCJIeJOBAHUS PaCIIMPAET IO3HABATEILHBIE BO3MOXKXHOCTH
OHOJIOrMM W OTKPHIBAET HOBBIE IIYTH [AJSA MCIOJIb30BAHUA OGHOJIOIH-
YeCKHX 3HAHMI BO BcexX c(epax 4esIOBeYECKOH NeATebHOCTH.

A HAns toro 4ro6hl NMPOBEPUTH, KAK Bl YCBOMJIHM MaTepPHAJ
TJIaBbl, BHIIIOJTHUTE TECTOBbIE 3aJaHUsA B paboueil Terpanu. Ecnu Ber
COMHeBaeTeCh B NPABUJILHOCTH CBOMX OTBETOB, IOBTODHUTE Mare-
pHajibl COOTBETCTBYIOIHUX Iaparpagos.



OCHOBbDbI LLUTOJNIOTMM —
HAYKM O KNneTkKe

U3yueHHeM CTPOEHHA KNETKH W
NPUHUKNOB €€ >XU3HepeaTeNb-
HOCTH 3aHWMAaEeTCA HayKa LMTO-

norusi. 3To ogHa U3 rMaBHEHLLIUX
OMONOrMYeCKUX AUCUMUMNAMWH, TaK
KaK BHEe KJ/IeTKH >XM3Hb HEBO3-
MOXKHa.

Bbl Y3HAETE

— 0 npeamete, 3ajavax M
MeTofax WccnepoBaHus
UMTONOMMK Kak HayKH;

— OCHOBHbI® NONOXEHWA
KNIETOYHOW TEOPHH;

— O KNeTKe KaK CTPYKTYPHOM
W (DYHKUMOHANbHOW eaWHULe
YMUBOrO, €€ XHMHYECKOM
coctase W ocobeHHocTax 06-
MeHa BeLecTB.

Bbl HAYHUTECH

= NPUMEHATb HEKOTOpble
MEeToAbl Hay4HbIX WCCnegosa-
HUHA OGNS W3YYEHWA KNeTKH,;

— xapakrtepuaosarb ocobeH-
HOCTH CTPOEHHWA KNEeTOK Bax-

Tepuit, rpubOB, >KMBOTHBIX M

pacTeHHH.




18

- LW S P W G PR LW W

§ 3. LUMTONONrMA — HAYKA O KJIETKE

IIpeamer, samaum M MeTOABI MCCIe-
JOBAHMA IHUTOJOrHHM KaK HAYKH,
O6BeKTOM H3YYeHHHA HUTOJOTHH
Kak HAYKH HABIAETCA KJeTKa —
aJleMeHTapHasa eAUHHUIA KHUBOro, 00-
Jajarmomiad BCEMH ero HpU3HAKAMH.
Ona cnoco0Ha pasMHOXKaThCH, pac-
TH, OOMEHHMBATBCH BeIEeCTBAMH U
9Hepruel ¢ OKpysKalolleil cpefoil, pearupoBaTh Ha U3MEHEHUS, ITPOUC-
XoxsAmue B 3TOH cpefe, U T. 1. Bce aTu mpoABIeHUA >KU3HEAESTE b~
HOCTH U COCTABJIAIOT IIPeJIMeT LUTOJOTHUYECKUX WCCJeJ0BaHUM, 3ana-
YaMy KOTOPBIX SABJAIOTCA IIO3HAHUE CYIIHOCTH, DACKPLITHE MeXaHH3-
MOB IIDOTEKAHUS M PeryJANUH MPOILECCOB, MPOUCXOAAININX B KJETKax.
Pemenne 2TUX 3a7a4 HEBO3MOKHO 0e3 BCECTOPOHHEIO M3YYEHUS OCO-
OeHHOCTEeH CTPOEHMS KJIETOK Yy Pa3JIMYHBIX OPraHU3MOB.

[na u3ydeHus CTPOCHHA U IKUSHEAEATENbHOCTH KJETOK IPUMEH-
0T caMble pa3HooOpasHble MeTOAbl. VICTOpMYECKH NEepPBBLIM METOLOM
craja cBeroBasg MHKpocKomus. CBeTOBBIE MHKPOCKONB! ITHPOKO IIPH-
MEeHAIT M B HACTOAIEe BPeM#A, OJHAKO C HMX IIOMOIILI0 HEBO3MOMKHO
U3y4aTh OOBEKTHI, pa3Mep KOTOPBLIX MeHbIe JJHHBI CBETOBOIl BOJIHBI
(400—800 HM). ITO CBS3AaHO C TeM,
4YTO CBETOBAsi BOJIHA HE MOYKeT OBITH
OTpaskeHa OYeHb MAJIEHBKHUM IIpejMe-
TOM, HOCKOJBKY orubaer ero. ITostomy
Vv OUBUKOB BO3HMUKJIA HAEA HMCIOJb30-
BATh BMECTO JIyda CBETA NYUYOK 3JIEKT-
POHOB, KOTOpPbIE CHOCOOHBI OTPAKATH-
cA OT Mejabuyadmux obwvekToB. Tak, B
Hayase 30-x rr. XX B. OblI cO3paH
2JIEKTPOHHEIII MMKpocKon (puc. 2), nas-
LM BO3MOXKHOCTHh VBHIETH COCTABHBIE
YacTU KJIETOK pasMepoM Bcero 1 HM.

Eciau tpebyerca mpocieiuTh 3a Ka-
KUM-ITH00 XHMHYECKHM COeIUHEeHUeM
B KJIETKe, TO MOXXHO, IPUMEHHB METOJ
panuorpadumu, 3aMEeHUTH OAWH U3 aTo-
MOB B €ro MoOJIeKyJie Ha paguOaKTHB-
HBIA m3oton. Torna moaexkyina usydae-
Puc. 2. SneKTpoHHbI Mukpockon ~— MOTO COEMHEHUA Oyzier uMeTh pajuo-

1. Y10 Takoe knertka?
2. KakoBbl pa3sMepsl KNeTtok?

3. Kakve npubopbl ucnons3yior
ONA U3y4eHUs KneTok?
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OCHOBbI LIUTONOTMA — HAYKM O KITETKE

AKTUBHYIO METKY, [0 KOTOpOH eé MOKHO obHapy-
JKUATH € MOMOIIbI0O CYETYMKA PaJgMOaKTHMBHBIX dac-
UL uau Gaaromaps e€ crnoco0HOCTH 3acBeYMBAaTH
doroméuky. Haime Bcero B KadecTBe paJHOAKTHB-
HOIl METKM WCIIOJIB3YIOT M30Tomsl Bomopoza (*H),
yraepoza (**C) n docdopa (*°P).

Jlist BeIZENIEHUSA W M3YUYEeHUs OTAEeNbHBIX opra-
HOMZOB KJIETKHM HCIIOJb3YIOT METOJ YJIbTPaIeHT-
pudyrupoBanusa: paspylleHHBIE KJETKH ITOMeIna-
0T B NpoOMPKH M BpaIapT ¢ O4YeHb O0JbIION
CKOpPOCTBIO B 0CcODOBIX mpubopax — ueHmpugyzax
(puec. 3). B pacnopsikeHuMM Y4€HEBEIX B HaCTOAIIee
BpeMs TaK)Ke MMEeeTCs IEeJBIH PAl XHUMHYECKHX U
GUBUYECKUX METOAOB, MO3BOJAKIINX BBIIEIATE U

Puc. 3. UeHtpudyra

HCCJIeIOBATh PA3JIMYHBIE BHALI MOJIEKYJI, BXOAAIINX B COCTAB KJIETKH.

3HaueHHe IUTOJIOTHYECKUX HccaenoBaHuii. Kak BBI y:Ke 3HaeTe, Bce
JKHMBBIe OpraHuaMel — OaxkTepuu, rpubbl, pacTeHHUdA, XKUBOTHbBIE — CO-
CTOAT M3 KJeTOK. IloaToMy mpoBefeHHMEe IMTOJIOTMYECKMX HCCIeJ0Ba-
HHH OueHBb BakHO. Kpome Toro, mgwobasa Oojse3Hs (pacTeHUM HJIH YeJio-
BEKa) BCerja BOZHUKAET M3-34 HAPYUIEHUA pabGoThEl U CTPOEHHUA KJIIETOK.
Y7006 nobeguTh 00J1€3Hb, HAL0 XOPOLIO MNOHMUMAThH, YTO IIPOMCXOIUT B
KJeTKe, U HAay4YuThCcA JeuuThb eé, HeoOXoguMel 3HAHHA II0 IHUTOJIOTHH
AJS CO3JAHUA HOBBIX IIOPOJ JKHMBOTHBIX M COPTOB PACTEHMII, & TaKike
ANA TOJYYEeHHUA HYKHBIX UYEeJIOBEKY BEIeCTB METONAMU 2eHHOU U KJle-

MOYHOU UHNCEeHepuu.

Y70 M3yd4aeT UMTONOrMA Kak Hayka? 0
KakoBbl eé npegmMeT v 3agaqu?

Kakue mMeTofibl MCCNeaoBaHua LUMTONOrMM Bbl 3HaeTe?
B 4ém 3aknioyaeTcs OTAMYME CBETOBOMO MMKPOCKO-
na oT 3NeKTPOHHOro?

[Ana Yero NpUMEHsIOT MeToq pagworpacdum?
KakoBo 3Ha4yeHue UMTONOrMHeckux uccnegoBaHum
ong passutua Buonormyeckux Hayk, MeguumHbl,
CenbCKOro Xo3ancrea?

CeeroBas o
MUKPOCKONUS.
NeKTpPoHHbLIA
MUKpOCKOT.
Papuorpagus.
YnerpauyeHtpn-
¢yruposaHue.

Mo:XHO I ¢ HNOMOIIBIO 3JEKTPOHHOIO MHKPOCKOIA
yBHIeTh GaKTepHANBEHYIO KIeTKY auamerpom 20 MKM?
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§ 4. KIETOYHAA TEOPMA

Knerka kak cTpykTypHas H (QyHK-
IHOHAJBHASA eIMHMIA JKHUBOro. Bce

1. KTo Bnepsbie onucan Knetku JKHMBBIE cymlecTBa Ha 3emJie, 3a HC-
KaK CTPYKTYpHble 3NeMeHTbl Op- KJIIOYeHHeM 6UpPYCO06, TOCTPOEHBI U3
raHM3amMoB? KJETOK W MOTYT OBITH OJXHOKJIETOU-

2. Kakve 4epThi CXOACTBA U pa3nu- HBIMM (DaKTepuu, HEKOTOPEIE BOJO-
4uA HabNIOAAIOTCA MeXay Kner- pocJiu, OpocTeiiue) HI¥ MHOTOKJIe-
KaMW PacTeHWi, XMBOTHbIX W TOMHEMIE.

BakTepuin? Kierxka obnazaer BceMH HOpu3HA-

3. Bce nu opraHu3Mmbl Ha 3emne RN SENBOIO STy TR WM
MIMEIOT KNETOYHOE CTPOeHME? OHa JOJI’KHA IOJJepKUBATh CBOIO

¢opmy, mosydyaTe H3BHe BellecTBa

ANA TJIACTHYECKOrOo W 9HepreTudec-
Koro o06MeHa, CHHTE3MpPOBATHL Opra-
HHUYecKHe BemecTBa. Kpome Toro, awobas KjIeTKa MHOTOKJIETOUHOIO Op-
raiuaMa o0fA3aTeNbHO BBINOJHSAET KaKWe-TO (QYHKIHH, HeoOXOoAMMBIe
A HOPMAaJIbHOH »XM3HM BCEro MHOIOKJIETOYHOro oprammama. Crpoe-
HHUEe KJeTKH 3aBHCHUT OT TeX (ZhYHKIIMH, KOTOPEIE OHA BBITIOJIHSIET.

OcHOBHBIE KOMIOHEHTHI KiaeTKH. O6A3aTeIbHBIMU KOMIIOHEHTAMM
JKUBOM KJIETKH ABJIAIOTCA INIA3MATHYECKAsaA MeMOpaHAa, IUTOILIA3MA U
TeHeTHYECKHH anmapar, OTBeUAIOIMi 3a peaju3anyio B KJETKe Ha-
caencTBeHHOM MH(popmanuu. OcTanbHble KJIeTOYHBIE KOMIIOHEHTHI pas-
JAUYalTCHA y PA3HBIX TPYIII OPraHU3MOB. BEIABJIEHHBIE 3aKOHOMEPHOC-
TH B CTPOEHHH U KU3HEJEeATEeJHHOCTH KJIETOK PA3JIMYHBIX OPraHU3MOB
NO3BOJIMJIM CPOPMYJIMPOBATE OCHOBHEIE IOJIOKEHHS BaKHEHIIero Omo-
JIOTHYEeCKOro o6o0IieHns — KJIeTOYHOM TEeOpPHH.

OcHOBHBIE IOJIOKEHUSI COBPEMEHHOM KJeTOYHOM Teopum. B Hacros-
1ee BpeMsi OCHOBHBIE IIOJIOJKEHUA KJIETOUYHOH TeopHu (GOpPMYIHDPYIOTCH
TaK:

1) Knerka ABJIA€TCA YHUBEPCAJBHON CTPYKTYPHON M QYHKIMOHAJL-
HOM eJUHWIEH KHWBOTO.

2) Bece KieTKH MMEIOT CXOAHOE CTPOEHHMe, XHMHUYECKHUH cocTas u 06-
IMue NPUHIHUNOB KU3HEeAeATeIbHOCTH.

3) Knetku obpasyioTcsi TOJBKO HPU AeIeHUU HCXOAHBIX KJIETOK.

4) KneTku cnoco0GHBI K CAMOCTOSTEIBHON KU3HEAeATEILHOCTH, HO B
MHOTOKJIETOYHEIX OpPraHu3Max MX pabora CKOOPAWHWPOBAHA, U Opra-
HHU3M IIpeAcTaBsgeT cO0O0OM IeJIOCTHYIO CHCTEMY.

5) Umenso OGnarogaps JesTeJbHOCTH KJETOK B MHOI'OKJIETOYHBIX Op-
raHUu3Max OCYIIeCTBJfAeTcsa O0OMEH BeINecTB M DHEPrHH, POCT M pas-
MHOJKEHHE.
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Mos naGoparopua

OCHOBOIIOJIOKHUKAMH KJIETOYHOM TEeOpPHH IO IpaBy CYHUTAIOT
memenkux yuéneix T. IIIsamna m M. Illneiigena.

B 1838 r. Beimuta KHura Hemenkoro 6oranuxa M. Ilneiinena «Ma-
Tepuasbl K (puioreneay», B KOTOPOil OH BBICKa3aJ HAEI O TOM, YTO
KJIeTKA SABJSETCH OCHOBHOH CTPDYKTYDHOH eamHuIell pacTeHuit, u
TIOCTABMJI BOIIPOC O BO3HMKHOBEHHYW HOBBIX KJIETOK B OpraHusMe.

OcHoBsiBasich Ha pabGorax M. Illneiifena, Hemenkui (Qusamosor
T. IllBaHH Bcero yepes roj ONybJMKOBaN KHHUTY <«MHKpOCKOmMYec-
KWe HMCCJIe/[0BAHUS O COOTBETCTBHM B CTPYKTYpDe M DPOCTE KHBOTHBIX
H pacTeHmii». B KHure ObLIa M3JI0KeHA NepBas BepCHUd KJIETOYHOH
reopun. OCHOBHBIE IYHKTHI 3TO TeopHH OBLIM TAKHMH: BCE YKUBBIE
cylecTBa COCTOAT U3 KJIETOK; BCe KJIETKHM HMMEIOT CXOJHOe CTpOoeHue,
XUMHUYECKHI cOCTAB M OOIHe MPUHIHIE KU3HEIeATeIbHOCTH; Kax-
Iafg KJeTKa CaMOCTOATENbHA; AeATEeJBHOCTh OPraHU3Ma fABJIAETCHA
CYMMOH IPOIECCOB JKUBHEAEATEJIbHOCTH COCTABJIAMINUAX €ro KJEeTOK.

Kakue cBoncTsa 0DbeaMHAIOT BCe KNEeTKU m Mnazmaru- o
OpraHu3Mos? yeckas

KaKoBbl OCHOBHbIE KOMMOHEHTbI Mobon Knetku? mMembpaHa.
KakoBbl OCHOBHbIE MONOXEHUA COBPEMEHHOW Kie- Uunronnasma.
TO4HOW Teopun? FeHeTnyecknin
Kakoe 3Ha4eHve umena kKnetoyHas Teopus AnA pas- annapar.
BuTUa Buonorun? KneroyHas

1. OxapakrepusyiTe OCHOBHbIE 3Tanbl WUCTO- w i ia

Py OTKPBITUA WU U3YHEHUA KNeTKU.

2. CpaBHUTE NOMOXKEHUA KJIETOYHOW Teopuw, chop-
MynuposaHHele M. LUnetineHom u T. LliBaHHOM, C
coBpemeHHbIMK. Kak nosnusano passutue buonoruu
Ha (OPMYNMPOBKY KNETO4YHOW Teopuu?

Y10 CcHEepKUBAJIO PA3BUTHE KJETOYHOH TeOpUH ¢ MO-
MeHTa Hayaja M3y4eHus KJIeTKHu?
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§ 5. XMMMYECKMM COCTAB KJIETKM

XuMuYecKHil cocTaBR KJeTKH. Ilo

XHUMHAYECKOMY COCTaBY KJIETKH pas-

1. Yo Takoe xumuyeckuin 3sne- HBIX OPraHHU3MOB M Aake KJeTKH,
MEHT? BBITOJHAKILINE pasJudYHble (DYHK-
2. Kakue BelecTBa Ha3blBalOT Heop- ouu B OJHOM MHOI'OKJIETOYHOM Op-
FaHUHECKMMIW? OpraHU4eckumMmn? TaHM3Me, MOryT CYIIeCTBEHHO OTJIM-
3. KakoBa ponb BOAbI B XMBbIX 4aTeCHA APYT OT Apyra. B To ke Bpe-
OpraHMaMax? Ms pasHble KJeTKH BKJIYalOT B
ce0A NpPaKTHYECKH OJHU M Te xKe

XMMHYEeCKHe 3JIeMeHThl. CxXoAcTBO
9JIeMEeHTapHOI'0 XMMHUYECKOI'0 COCTa-
Ba KJIETOK PasHBIX OPraHU3MOB JOKAa3bIBaeT €IMHCTBO JKMBOI IPHUPOIHI.
Bmecre ¢ TeM HeT HH OJHOIO XMMMYECKOTO 3JIEMEHTA, COAEPIKAIerocs
B JKHMBBIX OPraHM3MaX, KOTOPBIH He ObLI ObI HalleH B TejJaxX HEeMKHBOM
OPUPOABI. ITO yKa3bIBAET HA OOGIIHOCTHL KUBOH U HEIKHUBOM IPUPOJEL.

DJIeMeHTBI, BXOAAIINE B COCTAB OPraHU3MOB, MOTYT GBLITH COCTABHBI-
MM YacTAMHU MOJIEKYJl Pa3HOOOPA3HBIX HEOPraHUYEeCKUX M OpraHudec-
KUX coeiuHeHMH nubo HaxoauThes B dopme monoB (K', Na', Ca’t,
Mg®*, CI', HCO; ", H,PO,, SO,> u xp.). Coenunenna asora, docdo-
pa, KajnpOua U [Jpyrue HeopraHuyeCKHe BelecTBa MCIIOJIb3YIOTCH IS
CHHTE3a MOJIEKYJ OPraHWYeCKHUX BeIecTB.

CooTHOmIEHNe XMMHUYECKUX 3JEMEHTOB B KJETKAX pPAa3IUYHO
(puc. 4). Tak, npumepro 98% oT Maccel a060# KJIETKH IPUXOLATCH
Ha 4eThIpe aneMeHTa: Kucaopoa (72%), yraepoxn (15%), Bomgopox (8% )
u asor (3%). Okono 2% OT Macchl KJIETKH NPUXOAUTCA HA CIELYIO-
e BOCEMb JJIEMEHTOB: KAaJWii,

.chnopon HATpWH, KaJbUUH, XJIODP, Mar-
HHUH, XKejaeso0, (ochop u cepy.
.anepop. OcranbHble XUMHUYECKUE anemeil-
ThI COlepIKAaTCA B KJIeTKe B Kpaii-

.Bo,u.opo.q He MaJIoOM KOJHWYecTBe.
Yriepoa BXOAHUT B COCTAB BCEX
.Aaor OpraHudecKkmux coeauHeHui. Ero

aTOMEI CIIOCOOHEI 0OpPA30BBLIBATH

(OK.Na,Ca, Cl, LEMOYKHM MNPAKTHYECKH JI060i
Mg, Fe,P,S AJIUHBI. YTrJIepoJHBIEe IENOYKH
obecrnieyuBalOT MHOroodpasue op-

Puc. 4. TIpoueHTHOE COOTHOWeHWe TFAHUYECKUX coefuHeHH#. MHo-
3NEMEHTOB B KfeTke rue OpraHUYEecKUEe COeJUHeHHUd,
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BXOJAAIIHE B COCTAB KJETOK, Xa-
pakTepuayroTcsi O0JIBIINM pasme-
poM moJserkya. Takume MaKpoMo-
JIeKyJibl OOBIYHO COCTOAT H3 IIO-
BTOPAIOIIUXCHA, CXOAHBIX IO
CTPYKTYpE COeJUuHeHui. ITu co-
eIVMHEHUA IOJYYUIU Ha3BaHHE
MmoHOMepo& (rped. moénos —
onuH). O6pasoBaHHYI0 MOHOMEpAa-
MH MAaKPOMOJIEKYJY Ha3bIBAIOT
noaumepom (rped. pély — MHO-
ro). Moseryia mosuMepa MOMKET
COCTOATHL U3 MHOTHX TBICAY CO-
eIUHEHHBIX MexXay coboi MOHO-
MEepOB, KOTOphIe MOTYT OBITH OAHU-
HAKOBBIMH (pHC. 5, a) uau pas-
HBIMH (puc. 5, 6).

MoHomepbl .

6

Puc. 5. Tlonumepsbl, coCcToAWME U3 Oan-
HakoBbIX (3) ¥ pa3Hbix (6) MoHOMepoB

ITonumepsl, BXOZAIIHE B CO-

CTAB KJETOK, HA3LIBAIOT OMOJOTMYECKUMH ITOJUMEpPAMH HJIH O6uononu-
Mmepamu. CpoiicTBa GUONOJIUMEPOB 3aBUCAT OT CTPOEHHMA HMX MOJEKYJI:
OT uHcJia ¥ pasHooOpasuss MOHOMEPHBIX 3BEHBEB.

Pous HeopraHMYecKMX M OPraHMYeCKHMX BemiecTB B Kiaerke. Cpenm
HEOPraHWUYeCKHUX BEIeCTB KJEeTKM HA HePBOM MeCTe IO MacCe CTOUT
Boxa. Tak, B 0aKkTepuaJbHBIX M JKMBOTHBIX KJETKAX €€ coAepiKaHue
cocrasaser npumepao 70%, a B pacrurensHsix — 90% . B oprasma-
Me uYeJIOBeKa Ha [0JK BoAbl mpuxoxurca 65%. Boga BeimonHsET
MHOKeCcTBO (DYyHKIHUI: coXxpaHeHHe 00bEMA U YIPYTrOCTH KJIETKH, PacT-
BOPEHUE Pa3/IMUHBIX BEIIeCTB. B KjeTKe 00/JbIIAA YaCTh XUMHYECKHUX
peaknuii mpoTreKaeT B BOAHBIX pacTBOpax. Yem BbIllle MHTEHCUBHOCTH
oOMeHa BelecTB B TOH WMJIM HHOH KJieTKe, TeM 0oJiblle B HeH copep-
JKUTCHA BOJIBI.

YriaeBoasl, WIH caxapuabl, BXOASAT B COCTAB KJIETOK BCEX >»KHUBEIX
opraauamoB. CB0oé HasBaHHME OHH IOJYYHJIH IIOTOMY, YTO V OOJBIIHH-
CTBA M3 HHUX COOTHOILIEHHE BOAOPOAAa M KHUCJIOPOAa B MOJIEKYJe TaKoe
JKe, Kak U B MoJekyJe Boasl. Obmas dopmyna yraesogos — (CH,0),,
rge n — IeJioe YHUCJI0 He MeHbIle 3, Hanpumep opMmyJa 2AH0KO3bl —
CgH,,0;4. OcHOBHas (yHKOHA YriaeBoAOB — 3sHeprermueckad. IIpm mx
(bepMEHTATHBHOM pacllellJIeHHH ¥ OKUCJIEHHHM BbIIeJIAeTCA 2Heprud,
KoTopasi obecneunBaeT JKU3HEAEATEIbHOCTh OpraHu3Ma.

OueHb BAXKHON fABJISETCA TAKMKe CTPYKTYPHAS, MM CTPOUTENLHASA,
dbyrrua yriesoaoB. CioskHble yriaeBoAnl (rmosmcaxapuibl) BXOAAT B
COCTAB MEKKJIETOYHOI'0 BeIIecTBA KOMH, CYXOMKHMJIUN, Xpslle,
IpUAaBAA UM IIDOYHOCTH M 3JIACTHYHOCTD.
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Jlumuaer (rpeu. lipos — KHp) — OBMIMpHASA TPYNNa KUPOB M HKHU-
POIIONOOHEBIX BEIEeCTB, KOTOPhIE COJAEPIKATCH BO BCEX JKUBBIX KJIETKAX.
OBy npakTHYeCKH HepPaCTBODHMBI B BOZE, HO XODPOINO PACTBODHMEI B
OpraHM4YecKuX pacrTBopurensx (6ensuH, xjgopodopm, adup u ap.).
HauGosiee nmpocTeble M IIMPOKO PACIPOCTPAHEHHBIE JHIUABI — HCUPDL.
OnHa M3 OCHOBHBIX (DYHKIMI XUPOB — OSHEPreTHUeCKAas. JHupsr pamoT
Hepruu B 2 pasa Gosbllle, 4yeM YIJeBOALI, B3ATHIE B TOH e Macce.
Kpome Toro, nunujel BRINOJHAIOT 3aIUTHYI U PEryJIATOPHYIO QYHK-
nuu. MHOrue mpomsBofHble MUNNAOB (Hanpumep, ButamMubel A, D, E)
y4acTBYIOT B OOMEeHHEBIX INpPONEccax, NPOMCXOAAIIAX B OPraHU3Me, BBI-
NOJHAA PEryJATOPHYI (QYHKIHUIO.

Benknm — camble MHOroumucjIeHHBIE CDeM OPraHMYECKHX BEIeCTS.
9ro Haubonee pasHOOOpasHbIE, UMEIONIUE BajKHeHIIee 3HAYEHHE OHO-
nosumepel. MoHOMepaMH 0e/KOB ABIAIOTCA AMMHOKMCIOTHI. Becko-
HeYHOe pasHooOpasme GeJKOB CO3MaéTcsi 3a CYET pPa3IMYHOrO codeTa-
HUAsA Bcero 20 aMHHOKMHCIIOT.

Baxmedmuvy GyHKIUAME GEIKOBBIX MOJEKYJ ABJISIOTCA: CTPYK-
TYPHasA (CrpourenbHad), (pepMEHTATHBHAS, PEryJaATOpHAas (rOPMOHAIB-
HasA) ¥ TPAHCHOPTHASA.

HyxnewHOBBIE KHCJIOTHI COAEPIKATCA BO BCEX KJETKAX, 9TO CAMBIe
KpPYOHBIE MOJIEKYJbI, KOTOpPhIE 00pasyT >KHUBBIe OprasusMbel. Hykie-
WHOBBIE€ KHCJIOTBI IPEACTABJIAIT co00M egUHYIO CHCTEMY, HalpaBJIeH-
HYI0O Ha XpaHEHHEe H PeaJu3aluio HacjleJCTBeHHOH HMH(popManumu depes
cuHTe3 OeJIKOB B KJeTKe. B KJIeTKax mMeercs JBa THIIA HYKJIEHMHOBBIX
KHCIO0T: desoxcupubonyrneunosas kucaoma (AHK) u pubonyxaeurno-
sasn kucnoma (PHK). Osu sBasiorcs OUONOJMMEpPaMH, COCTOAIIHUME
U3 MOHOMEPOB — HYKJIEOTHIOB.

Kaxaeiit HyKJIEOTH/ COCTOUT U3 TPEX KOMIIOHEHTOB, COEJIMHEHHBIX
XUMHAYECKUMHU CBA3AMU. ITO — a3omucmoe ocHosaHue, yzaesod (pu-
6o3a wim deszorkcupubosza) u ocmamokx QochopHoi kKucaomel. Asoruc-
Thle OCHOBaHUA (a0eHUH, 2YAHUH, YUMOIUH, MUMUH W YPAYUL) OIpe-
JeJIAIOT TN HyKJeoTHAa: adenunoswiii (A), eyarnunossiii (T'), yumudu-
noeeir (1), mumudunossiic (T), ypayunossiic (V).

Kaxnasa nens [JTHK unun PHK aBisercs noJMHYKIEOTHIAOM, COCTO-
AIUM U3 HECKOJBKHUX HeCATKOB ThICAY HYKJEOTHIOB.

HyxneoTnasl TaxkKe SBIAAIOTCH CTPYKTYPHON OCHOBOM IIEJIOr0 psaAma
BaXXHBIX IJIf SKHU3HENEeATEeJIbHOCTH KJETKM OPraHMYeCKUX BeIlecTs.
K TakuM coefMHEHHMAM OTHOCATCH BBICOKOIHEDPTeTHUYEeCKHEe COoequHe-
HUsA, HapuMmep adernosunmpugocpoprasn xucroma (AT®) — yHUBEp-
CaJbHBIN XPAHUTEIL U IIePEHOCUUK IHEPIUM B KJETKe,
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Bce aJeMeHTHI 10 COAEPIKAHUIO B JKUBHIX OPraHHU3Max DasfessdiorT
HA TPUA PPYIIIbL

e maxpoaseMenTsl (20 0,001% oT mMaccel KJIeTKH);

e mukpoasemerTsl (ot 0,001 mo 0,000001% oT Maccel KIeTKH);

e yasTpamMukpoanemMeHnTs (He 6omee 0,000001% or Macchl KJIeTKH).

DIeMeHTHI, BXOOANIHEé B COCTAB KJEeTOK OpPraHMiMoB, %

MAaKpO3JIeMeHTHI MHKPO3JIeMEeHTHI YIABTPAMHKPOIJIEMEeHTHI
Kucnopopn 65—175 Bop Ypan
VYraepox 15—18 KobaneT Paguii
Aszor 1,56—3 Mens 3omoTo
Bomopox 8—10 Monubaen PryTs
Maruuii 0,02—0,03 Iuak Bepninnit
Kamuit 0,15—0,4 Banaanmii Iesuit
Harpuit 0,02—0,03 Hox Cenen
Kanenuit 0,04—2,00 Bpom
Hemeso 0,01—0,15
Cepa 0,15—0,2
Dochop 0,2—1,00

Kakuve XuMMYeckue 3nemMeHTbl BXOAAT B m l Yrnesogel. o
COCTaB Knetku? Jinnuael.

Kakosa ponb BofAbl B Knetke? benkn.

Kakue tyHKUMM BLINOMHAIOT YrieBofbl B KeTke? AMWHOKUCIIOTBI.
Kakve cdyHkummn 6enkos BaM W3BECTHbI? HykneuHosbie
KakoBa pofib HYKNIEMHOBbLIX KWUCNOT B KneTke? KWcnorbl:

Kakylo yHkumio BeinonHaer ATO? AHK n PHK.
ObbAcHUTE, NOYEMY CYMTAIOT, HYTO YrNepop CoCTaB- Hykneoruabl.
NAET XUMUHECKYIO OCHOBY XKU3HW, ATO.

LU S8 TloyemMy MOMKHO yTBEpP:KAATh, UTO XMMHUYECKHH cocTas
KJETKH CJIYXKHT A0Kas3aTeJlbCTBOM eJIMHCTBA KHUBOMH
TPHPOZBI ¥ OOGIHOCTH KUBOW ¥ HEMKHBOH HPUPOABI?
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: : HeCMOTpPA Ha CBOM HeboJbline pas-

1. KakoBbl OCHOBHbIE KOMMOHEHThI Mephl, UMEIT CJIOKHOe CTpPOeHHe
nioboi knetkn? (puc. 6). O6a3aTeIbHBIM KOMIIOHEH-
2. OT 4ero 3aBUCAT OCOBEHHOCTY TOM JI000H KJETKH SABIAETCHA NJa3-
CTPOBHUA KNETOK Yy pa3Hbix mamuieckans memoOpaHa, OTHEIAI0-
OpraH13MoB? maa eé oT BHelnHe# cpenbl. Oua ume-
er TosmuHy 8—12 HM M mocTpoeHa

U3 IBYX CJOEB JUOHUJIOB, B KOTOPBIE
OOTPYKeHbl MHOTOYMCJIEHHbIE MOJIEKYJIbI MeMOpaHHbLx Genros (puc. 7).

Anpo — BakHellas CTPYKTypa KJeTKH. SApO OTAeNeHO OT IMTO-
mwIasMel AfepHOU obosoukoii. OHO odopmiiger reHeTHYECKHUI anmnapar
KJEeTKH M mnpeAcTaBjisgeT co00il cBOeoOpA3HBLIM IIEHTD YIpPABJIEHUA MU
XpaHWJIHINEe HacleacTBeHHOM uHpopmanuu. B sape mokanuzosano 60-
nee 90% xxaerounoit [THK. Cozepsxumoe Azpa HAsbIBAIOT KAPUONLAZ-
moit. B Heil pacmosiaraloTcsi XpoMOCOMBI M SIAPBIIIKH.

IIuTonmazma — 9TO BHYTPEHHEE COAEPIKMMOe KJIEeTKH, HCKII0YasA eé
ApepHbll annapar. OCHOBHOe BeIeCTBO I[MTOILIASMBI IIPEJCTABJIAET CO-
6oi1 rycroil 6eclHBeTHBIH PacTBOP, OCHOBY KOTOPOIO COCTABJIAET BOAA
(70—90% or obmeit maccel). B HEM comepKuUTCA MHOro GEJKOB, BCTpe-
9alTcA TaKyKe JHOUABI H
pasJiM4yHble HeoOpraHudYecKHe
coeguHeHHA. B mmTomiIasme
MnasmaTtuyeckas HIPOTEKAIOT MHOTOYUCIEHHEIE
Membpara OMOXMMUUYECKUEe peakIuu M
colepyKaTca pasjdyHble opra-
HOMAB! KJjerku. Iluromnasma
MOCTOAHHO IlepeMellaercs,
Aapo YTO XOPOIIO 3aMETHO II0 JBH-
JKeHHUIO OPraHOWAOB HpH HAG-
JIIOJEHUN KJIETKY B CBETOBOM
MHKPOCKOIIL.

OpraHOMABI KJIETKHM M HX
¢yaxmuu. Cpeam OCHOBHBIX

UuTonnasma

JNluzocoma

Pubocomsi OpPraHouOOB KJEeTKH pasjau-
JHAONNa3MaTUYECKas 4aioT pubOCOMBI, 3HIOIIA3-
ceTb MaTHYECKYIO Ce€Th, KOMILIEKC

Tonpmxu, MUTOXOHAPUU, JIU-
Puc. 6. CTpoeHme KneTku 30COMBI, ILJIACTH/BI.
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Monekynbi
nmnnuaoe

.

Monekynsi e
) i Pu6ocomsl,

benkos
Ci%?gé;b;e NPUKpPennéHHbIe
P K MembBpaHam
Puc. 7. Cxema cTpoeHua MembpaHsbl Puc. 8. Cxema CTpoeHus 3HOONNamartu-
YecKon cetu
Pubocomsl — oOpraHousl, HeOOXOAMMEBIe KJeTKe IJsA CHHTe3a Oeska.

Hx pasmep cocraBnger npuMmepHo 20—30 M. B Kierke X HAaCUMTHIBA-
eTcA HEeCKOJBbKO MHMJIJIMOHOB. PHO0OCOMEBI COCTOAT M3 ABYX CYO'BEIHHMIL:
Oonbioi n masoi. PubocoMel hopMupyroTca B 00JaCTH AApPHILIEK, a 3a-
TeM 4Yepe3 AJepHBIE IIOPHI BEIXOAAT B I[UTOILIA3MY.
dunonnasmaruyeckas cers (IIC), wnu sndonaazmamuueckuil pe-
mukyaym, npepcraBiafeT coboil cucTeMy KaHAJBLEB H IOJOCTEH
pasiau4HOM (GOPMBI ¥ BeJIMYMHBI (puc. 8), TPOHU3LIBAIOINUX IUTONIA3"
my kaeTku. IIIC obpasoBaHa memOpaHoOil, KOTOpas HMMeeT TaKoe xKe
CTPO€HMEe, KaK M IulasmaTudeckas memOpana. Pasnuuaror zzadryio n
wepoxosamyw (epanyanapryr) SIIC. Ha nosepxmocTtu riaaaxoii DIIC
AAET CHHTE3 YIJIEBOJOB M JIMNHUAOB. Ha NOBEPXHOCTH MI€POXOBATOM
I9IIC pacmosioKeHO MHOKeCTBO pubocoM, MOITOMY MMEHHO 37eCh CHH-
Tesupyerca O6oJbIIMHCTBO GedKkoB. BemjecTBa, CMHTE3MPOBAHHBIE HA
membpanax 9IIC, mepeHOCATCs BHYTDHL TPYOOUEK DPETHMKYJIyMa M IIO
HUM TPaHCHOPTHPYIOTCA K MECTAM HAKOIUJIEHWS WJIM HCIIOJb30BAHUA.
Komnuexc (ammapart) l'oxpasn — 310 cucTeMa IUCTEPH, B KOTOPBIX
HaKaIJIMBAIOTCs BelleCTBa, CHHTE3MPOBAHHBLIE KJIETKOH. 3Hech Ke ATH
BelllecTBa IpeTepleBaloT AalbHelne OMOXMMHUYECKHe IIpeBpallleHus,
VIAKOBEIBAIOTCH B MeMOpaHHEBIE NY3bIPEKU Y IIEPEHOCATCA B Te MecTa
IIATOINIa3MBI, T/Zle OHM HeOoOXOZMMBI, WJIH JKe TPAHCIIOPTHUDPYIOTCH K
KJIETOYHOH MeMOpaHe M BBIXOAAT 3a Mpejesbl KleTKu. Kommniekc
lonsppxu mocrpoen m3 memb6pan u pacnosoxken pazom c¢ IIIC, HO He
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HapyxHas  BHyTpeHHss coobmaerca ¢ eé xanamamu. Iloaro-
memOpaHa memGpaHa My BCE€ BeIeCTBa, CHHTe3MPOBAHHBIE

Ha membpanax IIIC, mepenocsarca B
koMmiuieke Ionpasxu BHYTpH MeMO-
PaHHBIX IY3BIPHKOB, KOTOpPBIE OT-
noukoBeiBaloTea or IIIC u sarem
cauBawTesa ¢ KoMmiuiekcoMm Tonsn-
k. Emé oxma Ba)kHada (QyHKIUA
kommiaekca Toapgxm — cbopka
MeMOpaH KJETKH.
JIuzocomel — MeJIKMe MeMOpaH-
HEIE Oy3bIPBKH AAaMeTPOM
AHK %
0,4—1 MKM, Ka’XAbI M8 KOTOPBIX
Puc. 9. Cxema CTPOeHUA MUTOXOHM- MoxKeT cogep:xkaTtk okoyso 50 BuuOB
pum NUIeBAPHUTENIbHBIX (DEPMEHTOB, CIIO-
CcOOHBIX pacuienaAThs OesIKH, yrieBo-
ABI, JKHPBI, HYKJEUHOBbIE KHCIOTHI. Bce aTH (pepMeHTHI HAXOAATCA B
JM30COMax B HEAKTHBHOM COCTOSIHMHM, MHa4Ye OHHM Obl paspyIIHIHn
MeMOpaHy JHM30COMBI, BBIILJIM B IIHATOMJIA3MY U DACIIEONJINA CONEDIKHU-
Moe camMoi KJjeTKH. PopMHUDYIOTCA JIM30COMBI B KoMiIeKkce I'osbmku.
Muroxosapuu (rped. mitos— HHUTb U chondrion — 3EPHBINIKO) —
OpraHOHJBI, YYaCTBYIOIlHe B dHePreTHUecKHX Iporeccax KjaeTKu. OHu
sanmacaT sHepruio B Buge ATd. dopma MHTOXOHAPUM MOKeT OBITH
pasiIuJYHAa: OBaJbHAMA, HUTEBHAHAA, NAJOYKOBUAHAA., MUTOXOHIPUHU 00-
pasoBaHbI AByMa MeMmOpanamu (puc. 9). BHemHaa memOpaHa raagkas,
a BHYTPeHHAA o0pasyeT MHOTIOUWCJIEHHBIE BBINAYUBAHUSA — KPUCMBL,
umMemwIIHe DOJBIIVIO MOBEPXHOCTE. B KPUCTHI BCTPOeHBI (DePMEHTHI, KO-
TOpBI€ YYACTBYIOT B IpeoOpasOBAaHMM MHHUTATEJbHBIX BEIECTB B dHep-
ruio ATD.

PasnuuHble OPraHM3MBI B Jake
pasJIH4YHbIE TKAHU KHUBBIX OpraHus-
MOB COJEpPyKaT pasHoe KOJHUYEeCTBO
MUTOXOHAPUH B KiaeTkax. Hanpwu-
Mep, CIIepMATO30MJ MMeeT BCero oj-
HY MHTOXOHJIPHUIO, & BOT KJIETKH IIe-
YeHH — A0 HECKOJIBKMX COTEH MHTO-
xouapuii. KoarmuecTBO MUTOXOHAPAR
z B KJIeTKe 3aBHCHT OT €€ Bo3pacTa: B
BHyTpeHHan MOJIOABIX KJIETKaX MHTOXOHAPHIA Io-
membpaHa

pasgo GoJibille, YeM B CTAPEIOMIMX.
MutoxoHAPUHU cojeprkaT coOCTBeH-
myio JJTHK, uro mosBonsier um ca-

Puc. 10. Cxema CTpOEHMA XNo-
ponnacra
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MOCTOATENbHO pasMHOKaThca. Tak, mnepex AejieHHeM KJETKH HHCJIO
MHUTOXOHADHII BO3pacTaeT TakuM oOpa3oM, 4TOOBI MX XBATHJIO Ha /B
KJIeTKH.

IlracTuabl — OPraHOMABI PACTUTENBHBIX KjeToK. VcKio4yeHHe co-
CTABJIAIOT TOJBKO KJIETKM HEKOTOPBIX NPOCTEHIINX, TaKUe, KaK aBIje-
HAa 3eJIéHAasg M BOJbBOKC. KaKk B MHUTOXOHJAPHWH, IJIACTUABI HMEIOT ABY-
MeMOpPaHHYIO CTPYKTYPY # COOCTBEHHBIN reHeTHYECKMI amnmapar.
IlnacTuasl NOAPAa3feNsaloT Ha 3eJIEHbI€ XJ0ponJjacmbt, COLepKaliune
XJI0poduILI; IBETHBEIE XPOMONJLACMbL, COAepKaIue KpacHble, OpaHKe-
Bble W (DHOJIETOBEIE INUIMEHTHI, ¥ OeCIBEeTHHIE JeUKONAACMmbl, BBIIOJI-
HAMIIMe B OCHOBHOM 3amacaromnue QyHKIHNA. Xnopomiactel (puc. 10) —
OpraHOMAbI, ydacTByooInue B (OTOCHHTe3e. Tlox HApPY’XHOU TrIagkoi
MeMOpaHO# HAXONMUTCH BHYTDEHHs#A, CKJamguaTas MeMmOpaHa. Xnopon-
nactel comepxkar cobersernyio JJTHK u puGocomsl.

IlnacTuabl MOTYT B3aumonpespamaTrhes. Taxk, XI0poOnIacTsl crocob-
HBI TIEPEXOJUTh B XPOMOILJACTHI, 4 JIEMKONJIACThl — B XJIOPOILJIACTEI.

Kakoe ctpoeHue vmeeT membpaHa Knetku? fiapo. o
Xpomocoma.

Kakue yHKUMW OHa BbINOMAHAET?

KakoBa yHKUMA snpa B Knetke? AnpbILLKA.

Yro Takoe LMTOMNA3Ma W KakoBbl €€ (yHKUMM? OpraHoupbi.
KakoBbl (yHKUMM prbocom? Pu6ocomsi. 3IC.
[Jokaxute, 4to ocobenHocTn crpoeHus IMC | Komnnexkc
CBA3aHbl C €€ PyHKUUAMM. FonbaXxm.

Kakue tyHKUMM BbINONHAET Komnnekc Fonbaxm? Jinzocomsi.

UeM MOXHO ODBACHUTH W3MeHeHue okpacku | MuTOXOHApPUA.
NUCTLEB OCEHbIO W NNOAOB NPWU UX CO3peBaHun? MnacTupgbl.

MutoxoHapun 0bpasHO HasbiBaloT CUIOBEIMU w
CTaHUMAMM KneTku. Mcnonb3ys pUcyHoK 9, onuiin-
7@ 0COBEHHOCTU CTPOEHWS MUTOXOHAPUA B CBA3W C
UX (OYHKUMAMW B KNEeTKe.

Kakoii OIBEIT MOXHO IPOBECTH JJIA TOrO, YTOOH! JOKa-
3arp poab aapa B kiaerxe? Ilpexmoskure oOBEKT HC-
C/IefIOBAHNS M COOTBETCTBYIOIIHE METOJbI.
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§ 7. OCOBEHHOCTU KJIETOMHOIO CTPOEHMA
OPrAHM3MOB. BUPYCbI

BCTIOMHWUTE B zaBuCHUMOCTH OT HANIWYUA UIH OT-
CYTCTBUS sApa pPa3JUYaloT JBe
1. Kakve uapcrea xuBbix Cyuiecrs GOoJIbIIAE IPYNIBI KJIETOYHBIX Opra-
Bbl 3Haete? HU3MOB — HAANAPCTBO JYKaPHOTHI
2. Kakoe nuTaHWe Ha3sbIBaloT aB- (AmepHBIE), MMEOMIHEe B KJETKAX
TOTPOHLIM, @ Kakoe — retepo- ohopMIIeHHOE SAPO, ¥ HAAIADPCTBO
TPODHBIM? IIpoxapunors! (Geawagepusie) (rped.
3. Kakve BonesHu MOryT Bbi3biBaTh caryon — #ApO).
BUPYCHI? OcCoGeHHOCTH CTPOEHHA KJIETOK
npokapuor. [IpokapuoTel — apes-

He#mue opranusMsel Ha 3emie. Cpe-
A" IIPOKapHOT BBIAENAIOT HapcTBo BakTepum m mapcrso Apxemn.

ITpokapuoThl, KaK CJeAyeT U3 MX HA3BAHUA, HE UMEIOT B KIETKAX
odopMieHHOro Aapa. Exmacreennas koabnesas mosekynta JTHK, obpa-
3ymollas reHeTUYECKUIl anmapar IPOKapHOT, PaclojaraeTcs HeIoCpes-
CTBEHHO B IIMTOILIA3Me.

Kierku nmpokapuor, KaK U KJIETKH 3yKapuOT, IMOKPBITHI ILIA3MATH-
dyeckoit memOpanoii. Ho y mpokapmor niasmatuueckas memOpana 06-
pa3dyeT MHOTOYMCJIEHHBIE BIAYUBAHUSA BHYTPh KJIETKHM — ME30COMbL.

Ha mux pacnosaraiorcs gep-
MeHTBI, ob0ecmeuuBaIOI(UE pe-
Kancyna  axknmum obmeHa BeniectB. Ilo-
BEePX IJIa3MaTH4YecKoil memO-
paHbl KJIETKH TIPOKapHoOT,
KaK NIpaBHJO, TOKPBHITHI TBED-
: OOH KaemouwHollL cmenKoil,
# 7 Mesocombl  cocrosmell U3 YTJIEBOLOB
(puc. 11). Knerku MHOrUX
Mnasmarnieckas  gayrepuis IIOBEPX KJIETOYHOIM
membpaHa
CTEHKH HMEIOT TaKXe CJIH-
PuGocomei BUCTYIO Kancyay, 3alluiaio-
Konbueeas OHK IIyX0 UX OT BBICBIXaHHA.

B nuronnasme mpoxapuo-
THYECKHX KJIETOK HEeT MHTO-
XOHAPUH, mnaactum, OIIIC,
rKoMmn-jnexkca lonsmixu, Jau30-
coM. Ux dyHKUUM BBIIOJHA-
Puc. 11. Cxema CTpoeHus npokapuotu-  IOT Me3ocoMbl. MHOrza KiaeTku
4eCcKoW KNeTku MIPOKapruoT MMEIT KI'VTHKH.

UwTtonnaama

KneTtoyHasn
CTeHKa
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Kneto4Hasq HHGSMaTHHeCKaﬂ
CTeHka membpaHa

AQpPbILWKO

Bakyone Xnoponnact Lutonnasma
a 6

Puc, 12. CrpoeHuve pactutensHor (a) n (6) XKMBOTHOM KNeTok

Oco0eHHOCTH CTPOEHMs KJETOK ayrapuor. K sykapmoramM OTHOCAT
npejcTaBuTesieil APCTB PACTeHHi, KUBOTHBIX U rpubos. Hecmorpsa Ha
OYEBHUIHBIE DPA3JIMYUsA, B CTPOEHHUU KJETOK JTUX OPTraHM3MOB MOXKHO
00HApPYKUTH MHOIO CXOAHBIX YepT. Tak, Bce BYKAPHOTHUYECKHE KJeT-
KH COZepyKaT AAPO M TaKWe OpPraHouiabl, Kak mutoxouapuu, IIIC,
KoMmmiekc I'OJbI»KHM W JIM30COMEI.

PacrurensHasa KaeTka (puc. 12, a) moBepx miaasMaTHU4ecKOH MeMO-
pPaHbl UMeeT KJIeTOYHYIO CTeHKY, COCTOAINYIO H3 Iestionossl. Kierou-
Hafd CTEHKa B3alHINaeT COAeP:KHMOe KJETKH M obecrieyuBaeT ei
NOCTOAHHYIO dopMy. ¥V KHUBOTHOM KiaeTku (puc. 12, 6) xiaerouHasd
CTeHKa OTCYTCTByeT. PacTuresibHBIe KJIETKH, KaKk NIpPaBHJO, MMEIOT
fosbIIMe gaxyosu — TOJOCTH B LUTOIJIazMe, 3allOJIHEeHHBIE KJemoy-
HbLM COKOM W OTrpaHUYeHHBIe MeMmOpaHoil. IHorpa Bakyospb pacroJia-
raeTcs B LEHTPe KJIETKHU U OTOABUTraeT AApo K mepudepuu. B KieTkax
pacTeHMil COJEepKaTCA TaKikKe Pas/JIMYHBbIE ILJIaCTHIbI.

T'pubbi, KaK ¥ KUBOTHBIE, — reTepoTpodsl. OHM MUTAIOTCA IOTOBHI-
MH OpPraHMYeCKHMHU COeJUHEHHUAMH, IOITOMY MX KJETKH He coJepiKar
mIacTuz. ¥ KJeTOK rpuboB moBepx IiasMaTHYecKod MeMOpaHBI, Kak
U V pacTeHHii, UMeeTCA KJIEeTOYHAs CTeHKAa, TOJILKO COCTOUT OHA U3 XU-
THHA, a He U3 LEeJUII0JIO3bl. 3alacHbIM IUTATEJbHBIM BelleCTBOM y I'DH-
00B sABAfETCH YIJIEBOJ TJUKOIeH, KaK Yy JKHUBOTHBIX, 4 He Kpaxmad,
KaK y pacTeHHH.
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Bupycei. Ha pyGexe XIX—XX Bs.
Ob110 OOGHApPYXKEHO, YTO CYHIeCTBYeT
Henwlt pax GoJsiesHed pacTeHHUil, Xu-
BOTHBIX M OaKkTepuii, BO3OYAUTENH KO-
TOPHIX MMEIOT HEKJIEeTOYHYIO IPHUPOLY.
OTU HEKJeTOYHbIE OPraHMU3MBI OBIIH
Ha3BaHBl BUpycaMu. BupycHble yacTu-
Ikl NPEACTABJIAIOT cO00H MeabyauIIHe
(20—300 HM) cuMMeTpUUYHBIE CTDPYK-
TYPEI, He HMeIoIIUe KJIEeTOYHOTO CTPO-
eHusa (puc. 13). Kaxaeiit Bupyc comep-
HyxnohHoBaR ’KUT HYKJIEHMHOBYIO KHCJIOTY (IHEK
Kancua xucnota unu PHEK), sakiouéHHy0 B 0eIKOBYIO

0060JI0UKY, KOTOPYIO Ha3bIBAIOT
Puc. 13. Cxema CTpoOeHWA BMpYCa  KAIICHIAOM.
Bupycsl He cmnocoOHBI K CAMOCTOS-
TeJbHON JKH3HEJeATEeJIbHOCTH BHEe KJeTKM. OHM MOryT NpPOABIATH
CBOMCTBA XKMBOTO, TOJBKO NPOHUKHYB B KJIETKY M HCIOIb3ys eé pe-
CYPCBHI.

ITocenasce B KIeTKaX KUBLIX OPraHU3MOB, BUDPYCHI BBI3BIBAIOT MHO-
rue omacHsle 3a00jleBaHHMA: Y YeJIOBEKa TIPHIIN, OCIY, KOPb, HOJUOMU-
enut, 6emencrso, CIIM]I] m MHOrme Apyrue; y PacTeHMH MO3aMYHYIO
GosesHbr Tabaka, TOMATOB, OrypLOB, CKPYYMBAHHE JUCTHEB; Y JKHUBOT-
HBIX AIYP, OTHYUH rpunn, UHQEKIHUOHHYIO aHEMHUIO JIOIIagei | ap.

aATOPMUA

CTrpoeHne KIeTOK

1. PaccMOTpHTEe MOA MUKPOCKOIOM TOTOBBIE MHKPO-
npenapaThl PaCTUTENbHBIX W JKHBOTHBIX KJETOK.
. 3apucyiTe IO OZHOW DACTUTEJILHOW M >XMBOTHOH KJETKe.
[TognumuTe MX OCHOBHBIE YACTH, BUAMMBIE B MHKDPOCKOII.
CpaBHHTE CTpPO€HHE PACTHUTEJHLHON M KHUBOTHOH KJIETOK.
Onupasck HA MMEMIIHecd Y Bac 3HAHUA, cAelaiTe BHIBOJ.
CpaBHHTe NOJy4YeHHBbIe H300pakeHus ¢ pucyHxoM 12 Ha
c:+81.
CrpenaiiTe BBIBOZ O CXOACTBE M PA3JIMUMAX B CTPOGHHUM KJe-
TOK BYKapHOT M IIPOKAPHOT.

St A W
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OTKpBITHE BHPYCOB. YU€HbIe HAUATA TPUMEHATH CJIOBO ¢ BUPYC» JUIA
o6osnauenus BoabyauTeselt uH(MEKIMUOHHBIX 6OJNe3HeN ¢ MEPBO MOJIO-
purbl XVIII Bexa. Ilo Mepe HakoIUIeHHMs CBeJeHHI 06 aTux 3aboseBa-
HUAX CTAJO SCHO, YTO AAJIEKO He BCe M3 HUX BBI3BHIBAIOTCA M3BECTHBI
MH HA TOT MOMEHT Boabymuresnamu (0axTepHsMM, HPOCTEHIIHMH WM
MUKPOCKONWYeCKHME rpubamu). CuMTasocs, 4To Jio00ro BosbyauTeis
wHpEeKIUoHHOTO 3a60JI0BAHUSA MOXKHO BBIAEJUTH U BbIPACTHTH HA IU-
rarenbHO# cpeme. Onnaxo B 1892 r. pycckmii 6mosor IMurpuit Hocu-
tosuu Mpanosckuii (1864—1920) sxcuepuMeHTANIBHO JOKa3al, HUTO
SKCTPAKT IIepeTépPTHIX JHUCThEB pacTeHMil TabaKa, MOPaKEHHBIX MO3a-
WuHOI GoJesHBIO, COXpaHseT WH(pEKINOHHBIE CBOMCTBA MOCJE IPOIyC-
KAHUA uYepe3 ClEeNUANbHBIN GaxTepHaNbHBIA (MIBTP, HOPHI KOTOPOro
MeHbIle X pasmeposB. B 1898 r. rosanackuit Mmukpoduosor Maprux
Beitepunk (1851—1931), nosropus axkcnepuMeHTsl MBaAHOBCKOrO, MpH-
méa K BBIBOAY, YTO MPOMIEAIINHA CKBO3b (UIBLTD MHOEKIMOHHBIA Ma-
Tepuas COePKUT HOBYIO (Gopmy MH(DeKIHOHHOro Bo3Oyaurend. OH
MMeeT CBepXMaJjikle pasMephkl ¥ He BHJIEH B CBETOBOW MMUKPOCKOIL

B macrosimee BpeMs onucaHo oxoiao 500 BHIOB BHPYCOB, mopaxxa-
JOIMX KJIeTKHM HO3BOHOUHBIX JKMBOTHBIX, M OKoj0 300 BHpycoB pac-
Tenuii. HekoTOpble BUPYCHI YYACTBYIOT B 3JI0KQUECTBEHHOM I€PepOoX-
DEeHUM KJIETOK ¥ TEeM CAMBIM IIPOBOLNMPYIOT OHKOJOrHYecKue 3abose-
BAHHAHA.

Yem 3ykapuoTbl OTNMHAIOTCA OT NPOKapuoT? 0 JyKapUuoThl. o
Kakosbl 0CODEHHOCTU CTPOEHUA MPOKapUOTK- lpokapuoTsl.

4eckow Knetku? Bupycsbi.
YeM pactuTenibHas KNeTka OTAUHaeTCa OT XUBOTHOW? Kancug.

1. WUcnone3ya TekcT Ha ¢. 31—32, cocrasbTe w
cpasHUTENbHYI0 Tabnuuy «Crpoenune knetok rpubos,
PaCTeHUA W XKUBOTHBIXY. |
2. OBbsACcHUTE, YeM BUPYCbl OTAMYAIOTCA OT Opyrux |
XMBbIX OPraH13MOB. |

Kakoif OmeIT MOXHO NPOBECTH AJS TOr0, YTOOKI
JOKasaTh poab axpa B KieTke? Ilpeanoskure o6BexT
HCCJeNOBAHAA M COOTBETCTBYIOLIAE METOBI.
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§ 8. OBMEH BEWECTB M NPEBPALLEHMA
3HEPI'MM B KJNIETKE. ®OTOCUHTE3

O6meH BemecTs M TNpeBpalleHUA
JHepPruM B KJeTke. Bce oprasusMsl
HeIpepeIBHO OOMEHUBAIOTCH Bele-

1. Kakue opraHmambl Ha3sbiBawoT

aBTOTPODHbLIMM? CTBOM ¥ 3HEprueil ¢ OKpPYKAIOIIel
2. Y10 Takoe AT®? cpezioii. DHEPTUA HeoOXOoAuMa KamK-
2. Kakoro CTpOeHue xﬂopcnnacroa? }IOI‘:I KJIeETKe, YTOOBI OCYILIeCTBJATH

MHOIOYMC/JI€HHbIE PEeaKIUH IIpeBpa-
IeHus BeIlecTB M OHOCHHTEe3a Tex
IPOAYKTOB, KOTOPBIE OHA MCIIOJIb3yeT AJs IIPOIEeCCOB CBOEH KU3Hele-
ATEJBHOCTH.

B KJIeTKe IOCTOSIHHO IPOMCXOAAT IPOIECCH] GHOCHHTE3a U pacmaja
OpraHMYecKHX coeauHeHuit. Kak nmpaBmiio, mpoueccsl pacmajga ocyime-
CTBJIAIOTCA C y4YacTHeM KHCJIOpOJa, KOTOPhI PACXOAyeTcsas Ha OKHUCe-
HUe opraHuYecKkux seulecTB. JHeprusa AT® ucnonesyercs ans ssHep-
reTHYeCKHMX 3aTpaT KJETKH, B YACTHOCTH IJIA o0ecleYeHHus IIPOIECCOB
6uocunresa. CuHTe3 M pacmaj NPeACTaBIAIOT CODON BE CTOPOHBI eiH-
HOro mpoiecca o0MeHa BEIIeCTB W NHPEeBPAIEHHs dHEPrHHU B KJIETKE —
meraboauszma.

@DotocunTe3. OCHOBHBIM MCTOYHWKOM JHEPIUHU AJS BCEX KUBBIX CY-
IIECTB Halleil NJaHeThl CAYKUT CONHeuHBIH cser. OQHAKO Hemocpex-
CTBEHHO HCII0JIE30BaTh 3sHepruw CoJHIA MOryT TOJIBKO AaBTO-
TpodHble opraEuambl. TunuuaeIMU aBTOTpOGAMH ABIAIOTCH Se€JEHBIE
pacTeHusa. OHM caMM CHHTE3MPYIOT OPraHMYeCKue BellecTBa, NOJydas
M3 OKPYXKAIOIeN Cpefibl YIJIeKHMC/IbIA rad U BOAY. DTOT MPOIECC IOJy-
4YuJI Has3BaHue (PoTOCHHTE3A.

B ocroBe dorocuHTe3a JeKHUT IMpeBpAllleHNe SHEPIUH CBETa B 9Hep-
a0 XUMHYecKHuX cBsaseit AT®, koropada, B CBOIO odyepenb, AaéT BO3-
MOX{HOCTH IIpEBpaNiaTh yriaeKHCIBIH rad B yrieBojsl (riamoxo3y). B me-
JIoM mnporecc (POTOCHHTe3a MOKeT ObITh IpEeACTABJIEH B BUJE ypaBHe-
HUA

6CO, + 6H,0 = C4H,,0, + 60,1

DOTOCHHTE3UPYIOIUMH OPTaHOUAAMH DACTEHHMI CIAYKAT XJIOPOILIAC-
Thl, KOTOPBIE COAEPKAT 3eJEHBI MUTMEHT XJOPOMHJII. ITOT IIUIMEeHT
obiazaer 0coGoil XMMUYECKONH CTPYKTYpO#, KOTOpas IO3BOJAET €My
yJaaBiauBaTh sHeprui csera. IIpomecc ¢orocuHTEsa BRJOYaeT B cebs
JiBe TocjiefijoBaTesibHBIEe (Dasbl: CBETOBYIO U TEMHOBYIO.

CeeroBas (asa dorocuHTe3a npoTexKaeT Ha BHYTPEHHHX MeMGpaHaX
xyaopomiactoB. Tam mox nelicrBuem cBera obpasyrorcs Gorarthlie sHep-
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rueit mosexkyasl AT® U MOHBI BOJAOPOAa, HeoOXOAMMBIE [JIA IIOCIEeRy-
joleil TeMHOBOM (hasbl, CBA3AHHOM ¢ (hurcamuedl yryeKHcIoro rasa.

HeobxoauMelii i CHHTE3a TJIIOKO3BI BOZOPOJ o0Opasyercs B pe3yJb-
Tare (orosusa BoAbl. DOTOIM3 — BTO IPOIECC pacHana MOJEKYyJa BO-
el (H,O == H + OH"), nporeramomuii n0j AeiCTBAEM dHEPrUH CBeTa.
Taxum o6paszom, KHCJIOPOJ, BhIAeNAINUNCA B mporecce (orocuHTE3a
B armocdepy, obpasyerca B pesyibraTe (POTOJIH3A BOJBI:

2H,0 5% 4H" + 4e™ + 0,1

TemuoBas ¢asza GoTOCHHTE3a MOMKET OCYIIeCTBIATHCA 0e3 Helocpen:-
CTBEHHOTO OCBEIleHHs W TpOTeKaeT B XJjopomaacrax. B pesyabrare
LeJIOT0 psALa IOCJel0BaTebHBIX 0MOXMMHUECKUX IIpeBpalleHuil U3 yr-
JIEKHMCJIOTO I'asa U Bogopoga obpasyeTrcs yIJIEBOJ — TJIIOKO3a.

Kocvuueckan poas dorocunresa. DoTocuHTE3 ABIAETCA OJHUM M3
caMbIX BajsKHBIX IipoleccoB Ha 3emJe. OH o0ycaoBAMBaeT NPHUPOJAHBIE
KDPYTOBOPOTHI yIrJIepofia, KHUCJI0OpoAa M APYTHX dJIeMeHTOB, obecredyuBaer
MATEPHAJILHYIO B SHEPreTHYEeCKYI0 OCHOBY JKH3HM Ha Hallel ILIaHeTe.

C TOYKM 3peHUus NPOAYKTUBHOCTH HET HH OZHOTO IIpolecca, KOTO-
pBIif MOr GBI CPaBHHThCH C (GOTOCHHTE30M. POTOCUHTE3Y MbI 00A3aHBI
TAKUMU SHEPreTUUeCKUMHU pPecypcaMu, KakK yroib.

PDoTOCHHTE3 ABJAAETCA €IUHCTBEHHBIM HCTOYHHKOM aTMochepHOro
Kucaopoga. JKu3Hb BO BCEM CBOEM COBPEMEHHOM MHOroob6pasvu CMOr-
Ja copMHpPOBaTLECA TOJBKO Ojarozmapa mpomeccy (hoTOCHMHTE3a, NpH-
BeJlieMy K 00pasoBaHUIO KUCJIOPOAHOW arMoc(depsl M HAKOILJIEHUIO Or-
POMHOM MACChl OPraHUYECKHUX COEJUHEHUH, CTABIINX OCHOBOU NHUTAHUA
A5 TeTepoTPOGHBIX OPraHU3MOB.

Kakue cnocobbl NWUTaHUs BaM WM3BECTHbI? 0 Mera6onusm
YTO CNYXUT UCTOYHMKOM SHEPrUW NS CUHTe- doTocuHTe3.
3a AT® B knetkax asTOTPOdOB? @oronus.

Yro Takoe oTocMHTe3?
Otkypa Gepétca kucnopog, obpasylowumiica B npo- |
Lecce GotocuHTe3a?

1. OBbacHUTE 3HaYeHwWe Kaxaow asbl hoTo- ®
CUHTE3a.

2. [lokaxwute, 4TO (DOTOCKMHTE3 WrpaeT B npupoae
KOCMUYECKYI0 ponb.

KaxoBel 0coOeHHOCTH NHUTAHUA KJETOK 3€JEHBIX pac-
TEeHU, He cnocobHBIX K (orocunTesy?
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B KieTKe IOCTOAHHO CHHTEe3HUDYVIOT-
CfA TBICAYM Pa3HbIX 6eJIROB, BBIIIOJI-

1. U3 yero coctoaT monekynsl Gen- HAOIIUX pasjJudHble (QYHKIUH.
KOB? CuHTres Ge/IKOB B KJIeTKe MIET ¢ 3aT-

2. OT 4ero 3aBUCAT CBOWCTBA Genka paroit snepruu AT®.
U BBINONHAEMbIE UM (byHKLMI? ITonstue o reme. CpoiicTBa Genka
3. YT0. Takoe Hykneotaa? OIpeJeNAITCA B NEPBYIO OYepels
ero NmepBMYHOM CTPYKTYpoOi#, T. e.

TIOCJIeJOBATEIBHOCTEI0 AMHUHOKUCIIOT

B ero Mmouexyiae. WHpoOpManus o
TNIepBUYHON CTPYKTYpe OesnkoB sakawdeHa B moaerkynax [THK. [THK —
OHOmIOJIMMep, MOHOMEPaMH KOTOPOrQ SABJIAKTCA HYKJIEOTHALI. MoleKy-
aa JJTHK cocToMT M3 ABYX COHPAJIBHO 3aKPYYEHHBIX ITOJUHYKJIEOTHU-
HBIX neneii. Takyio CTPYKTYpPY, CBOMCTBEHHYIO TOJbBKO MOJIEKYJIaM
OHK, saseiBaior 080ilHoil cnupaavio (puc. 14). Yuacroxk JHK, koro-
peIil comep:XUT HMHMOPMALHMIO O CTPYKTYpe OOHOro 0Oesika, HA3BIBAKOT
réaom. B kaxzaoit monexkyne JITHK HaxozuTcsi, Kak NpPaBUJIO, OYEHB
MHOI'O I'€HOB.

I'eneruuecknii kox. B moserynax JJHK samudpoBana Bca umHODOP-
mManua o6 opraEmamMe, IepeAaroliascsa IO HACJIEACTBY CIeAYIOIIMM IIO-
KOJIEHUAM, T. €., HacJeACTBeHHas HHpopmamusa (eé TaxiKke Ha3BIBAIOT
2eHemuyeckoll). 3amudpoBaHa (3axKoZMpPOBAHA) OHA B IIOCJIeNOBATENb-
HOCTH HYKJE€OTHZOB. Ka)XZ0ii aMHHOKHCJIOTE B MOJIEKYJe OeJKa CcooT-
BETCTBYET IIOCJeJ0BATEJbHOCTh H3
TPEX pPACIIOJO}KEHHBIX APYr 3a ApY-
roM HYKJEOTHAOB B MOJEKYyJe
IHK — wxomom. Iloutm xaxknas
aMHHOKHCJIO0TA Kozupyercsa OoJee
uyeM OZHHM KojgoHoM. Takyio cucre-
My 3alMCcH HacJjeJCTBeHHOH HH(DOD-
MaIOHMKA HAa3LIBAIOT ZeHemu4iecKum
wodom. Tl'eHeTHuecKHH KOJ YyHUBep-
canen, T. €. eJUH IJA BCEX KHUBY-
X Ha 3eMJle CYILIEecTB.

IIpnauun OuocuHTe3a OeaKoB.
Cuures OeJKa NPOMCXOAHUT IIPH
yuactuu Heckonbkux BunoB PHK. B
orauune or moseryna JJHK monexry-
Puc. 14. Mopens Monekynsl JHK ael PHK opHOmEnmoueunsle.
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EHE Pubocoma

A - Tpackpunuus, B — TpaHcnaums Liutonnaama

Puc. 15, Cxema obpazosaHuna WPHK no matpuue [JHK

Ha mepBom artane 6mocuHTe3a Genka mHDOPMAaLKsS O IOCIEeAOBATENb"
HOCTH AaMHUHOKHCIOT B Oeske nmepesoauTcs ¢ «aspika» JJHK Ha «A3BIK»
PHK. Taxkum obpaszom, [IHK sBiasiercss mMaTpuieii, ¢ KOTOpOi Mmpomc-
XOAUT CUMTHIBAHMe MHGOpPMAIMU M €€ THpPaKUpoBaHHe. JTOT IIPOIECcC
NOJIyUYnJI Ha3BaHWEe TPaHCKpHIMA (Jgar. franscriptio — nepenuchiBa-
Hue). OH ocyliecTBAAeTCA B Azpe.

Crnexyromuit aran cuHTe3a O6eJKa nNpoucxoJuT Ha pubocomax. Umen-
HO HA HUX OCYIIECTBJAeTCa pacmudpoBKa reHeTUYeCcKodl uH(popma-
UM, [epeBOJ IOCJIeJOBATEJIbHOCTH HYKJEOTHIOB B IIOCJIEJLOBATENb"
HOCTH AMMHOKHCJIOT. DTOT 3Tal MOJYYHJ HaszBaHHWe TpaHcaauus (Jar.
translatio — mnepenecenue). Ilins ocyIIecTBIeHHA ITOr0 aTama CHUHTE-
3a Gesika B IUTOILIAa3Me 00S3aTeNBLHO JOJIKEH IPHCYTCTBOBATHL MOJHBIN
Habop amMuHOKHCIOT. OfHH aMHHOKHCIOTHI 00pas3yloTcA B pesyJjbTaTe
paciierieHusi GeJKOB, IIOJy4YaeMbIX OPTaHU3MOM C NHIIed, a Apyrue
CUHTEe3UPYIOTCA B camMoM opraHmame (puc. 15).

Yro Takoe reH? 0 leH. o
Kakosa ponb [OHK B cuHTe3e Genka? KongomH.

Y1o Takoe reHeTUHYecKWA KOO W KaKOBO ero OCHOB- TpaHckpunums.
HOe CBOWCTBO? TpaHcasayms.

Mepe4ncnuTe OCHOBHbIE 3Tanbl BuocuHTesa Genka.

L asad Iouemy AnA CumTe 0
wacTs mmmnoﬁ m@omm m«amﬁcg 5
,xme? - o TR 5
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§ 10. PErvnauuma nPOLIECCOB
XKM3HEAEATEJNIbHOCTU B KJNETKE

Jliobas :KuBasg cucTreMa, B TOM 4YuC-

Jle KJIeTKa, BCE BpeM$ HCIBITHLIBAET

1. Kakne BellecTBa HasbiBaloT Ka- BO3/IeiICTBHE OKDPYIKaIIIEH cpejsl.
Tanusatopamm? OnHako, HECMOTPA HAa MOCTOAHHBIE
2. 410 Takoe epmeHTbl W Kakosa M3MEeHEeHHUsd YCJIOBUH BHEIIHEH cpe-
WX pPONb B XMMWUYECKWX peakuu- [ABl, JXWBBLIE OPTaHM3MBI COXPAHAIOT
Ax? MOCTOAHCTBO CBOell BHYTDEHHeH cpe-
3. Kakue BUTaMWHbI BaM U3BeCT- AL — romeocras. 9TOMY CIOCOG-
HbI? KakoBa wx ponb? CREYIT HENDEPHBHO uiyinue =
KJIeTKaxX CJIOKHeWIINe XUMUYecCKue

u (pU3HYECKHEe TIPOILEeCCHI.

s ycrnemrsoro mpoTeKaHUs MHOTMX XMMHYECKHX IPOIECCOB Heo6-
XOAMMBI COOTBETCTBYIOIL[ME YCJIOBHSA, YaCTO 3TO BBICOKHME TeMIlepaTrypa
u faBiaeHue. B jKuBOH KieTke yMepeHHas TeMmepaTrypa ¥ HOPMAJIbHOE
AaBieHue. B Takux ycioBUAX GOJBIIMHCTBO PeaKIUil B KJETKe WM He
MOIJIM OBl OCYINECTBJATHCH, WM IPOTEKAIHU Obl OYEHb MEIJIEHHO, ec-
au OBl He NOABEpraJMch BO3ZeHCTBHIO KartanusaTopos. Karaauszatopa-
MH HAa3BIBAIOT BeIlecTBa, HU3MEHSAIOIINE CKOPOCTh XHMHYECKON pear-
U¥, HO He BXOJAANIHE B COCTAB HPOAYKTOB PEaKIHH.

Karanuruueckoil cnocoBHOCTHIO 06/18aI0T HEKOTOPHIE MOJIEKYJIBI
PHEK, ofHaKO OCHOBHBIMH OMOKATANM3ATOPAMH B KJETKE HABIAITCH
tepmenTsr. Oxay GepMEHTHI COCTOAT TOALKO U3 GENKOB, Apyrue, Kpo-
Me OesiKa, BKJKOYAIOT B CBOM cocTaB M HeGeIKOBOe coefuHeHMe (Ha-
IIpYMep, BUTAMUH HUIM HOH MeTAaJJa).

Bce mpomneccel merabosmsMa B JKMBOM OPraHH3Me OCYIIECTBJISIOTCS
¢ yuacrueM (epmeHToB. IIpu atoM (epMeHTHI OTIMYAIOTCH BBICOKOIT
CHeNM(PUIHOCTHIO AEHCTBUA, T. €. KamAbld (DepMEHT KaTalusupyeT B
OCHOBHOM TOJIBKO OIIpe/IeJIEHHYI0O XUMHUUYECKYIO peaknuio. Berpeuyalor-
cs (pepMEeHTHI, KOTOPble KaTaJIM3HUPYIOT HECKOJBbKO peaxmuii. Mabupa-
TeJIbHOCTh JAelicTBUA (GepMeHTOB Ha pasHble XMMHUYECKHEe BeIeCTBa
CBs3aHa ¢ uX crpoeHneM. PepMeHTHl YBeJIUUMBAIOT CKOPOCTh XUMUYEC-
KHX DeakIuii B THICAYM M MHJINOHEI pasd. Ho ckopocTs (hepMeHTATHB-
HbIX peakIMuil 3aBUCHAT OT MHOTMX (DAKTODOB: NPHUPOALI M KOHIIEHTpAa-
nuu epMeHTa U BellecTBa, TEeMIEPATyphl, HaBJeHUs, PEAKIMH CpPebl
u T. A. Jlna GyEKIuOHMpOBaHUA KamJoro GepMeHTa MMEIOTCHA OITH-
masibHbIe yeaoBudA. IIpu Temneparype Boiae 60 °C GoasmuHCTBO (hep-
MeHTOB He paboraer.

BuTaMMHBI — COeIUHEHWs, HeOOXOAMMBIE B MAJbIX KOJHYECTBAX
JJIA HODMAaJIbHOH JKH3HEeNeATeJIbHOCTH OPraHW3MOB. B OCHOBY coBpe-
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MeHHOH KJacCH(PUKANU¥ BUTAMUHOB IIOJIOJKEHA WX CIOCOOHOCTBL pac-
TBOPATBCA B BOAe M JKupax. Pasnuuaior skupopacTBopumsle (A, D, E u
K) u Bogopacteopumsie (B, C, PP u ap.) BUTAMHUHEL.

BuraMuubl UrparmT GOJNBINYI0 POJb B OOMeHe BeIlecTB U APYIrUX
rmpomeccax XKHU3HeAesATeJbHOCTH OGuosiormyeckoi cucreMbl. OgHHM BUTA-
MUHBI MOT'YT OBITH CHMHTE3MPOBAHBI OPraHM3MaMu, a JApyrue IocTyna-
0T B OprasEuaMsl ¢ nuuieit. Kax HemocraTok, Tak M U30BITOK BHTAMU-
HOB MOMKeT INPUBECTH K CePbE3HBIM HAPYIIEeHHAM MHOTUX (PH3HOJOTH-
YeCKHUX IIPOILEeCCOB B OPraHHU3Me.

Mos naGoparopun

B kakI0il anTeuyke NEepBOM MMOMOIIH HMeeTCHA IepeKHCh

Bojgopona — 3% -HBIHI pacTBOpD NEepPOKCHAA BOJOPOJA
(H,0,), KOTOpBI# NPUMEHAOT IPU NepBUYHONH oOpaboTKe paH B Ka-
yecTBe OAKTEPUIIUAHOrO cpeacTBa. IlepokcHa BOAOpPOZa MOKeT 00-
pasoBBIBATHCA B OpraHu3Me Kak HOOOYHBIA NPOAYKT oOMeHa Be-
LIecTB, IO3TOMY B JKHBBIX KJETKaxX Bcerga coaep:karcs (hepMeHTHI,
crocobcTByOIUe ero Hedrpaaumsanuu. IlompobyiiTe ybeiuThesa B
3TOM, pa3paboTaB COOTBETCTBYIOIINH JKCIEPHMEHT, MCIOJIL3yA B
KadecTBe MaTepPHAaJIOB IEPEeKHUCh BOAOPOAA, CHIPO M BapéHBIH Kap-
Todens (macHoit dapur). ChopmynupyiTe Ieab SKCIEPHUMEHTA U
paspaboraiiTe METOAUKY ero npoeegesus. Ilog pyKoBOACTBOM y4u-
TeJsI IPOBEAUTE IKCIIEPUMEHT U cleliaiiTe COOTBETCTBYIOIINE BEIBOIBI.

Kakve Bewiectea Ha3blBalOT KaTanusatopamm? 0 Fomeocras. o
Kakyio ponb UrpaioT epmeHTsl B Knetke? Karanusarop.

OT Kakux (hpakTopoB MOXeT 3aBUCeTb CKOpPOCTb (hep- DepMeHT.
MEHTATUBHbIX peakuuia? BuramuHbl.

QbbACHWTE, NOoYemMy HeaoCTaTok BUTaMWHOB ®
MOXET Bbi3BaTk HapylleHWs B NpoLeccax Xu3Hepe-
ATENbHOCTM OpraHv3Ma.

IToyemy 6G0OJgBIIMHCTBO (PEPMEHTOB TIPH BBICOKOH TeM-
neparype TepAeT KaTaJuTHYecKue cBoiicTsa?




40 - AL e W G 0 R A LW W e

BbiBO/ibl K IJIABE 1

O6beKTOM HM3yYeHUs] HUTOJIOTMM KAk HAYKM ABJSETCA KJeTKa —
9JIeMEHTapHasdA eJMHHIA >KMBOro. BbifABIIeHHBIE 3aKOHOMEPDHOCTH B
CTPOEHUH H KH3HeAeATEJbHOCTH KIETOK pPA3JIUYHBIX OPraHU3MOB
IO3BOJIAIHA C(OPMYJIHPOBATE OCHOBHBIE IIOJIOKEHHHA KJIETOYHOH Teo-
pHH.

Bce xuBble cymiectBa Ha 3emile, 3a HCKJIIOYEHHEM BHPYCOB, CO-
CTOAT U3 KJeToK. CXoACTBO 2JIeMEHTAPHOI'O XMMHMYECKOI'O cOCTaBa
KJIETOK DA3HBIX OPraHU3MOB JOKa3bIBAET eIUHCTBO YKUBOHW IMPUPOILI.
Ob6s3aTeTbHBIME KOMIIOHEHTAMH KMBOH KJITKH ABJAIOTCA ILIasMa-
THYEeCKHe MeMOpaHBI, MUTOILIA3MA M I'eHeTHUYeCKMM anmapar. Bess-
AfepHble OPraHM3Mbl HA3hIBAIOT IPOKAPUOTAMH, a HMEIOIIHAEe AApa B
CBOMX KJIETKaxX — JayKapumoramMu. Me:xay KIeTKaMHU NOPOKAPUOT H
9YKapHOT HMMEIOTCHA 3HAYHUTEeJbHbI€ PAa3/IMYUdA B CTPOEHUH.

ITo cmocoby mony4yeHuss HEOOXOAMMBIX AJIf KU3HeAeATEIbHOCTH
OPraHMYEeCKHUX BeIlleCTB Bce KJIEeTKH JeNATCcsS Ha aBTOTPOMOB U rere-
POTPOGOB. ABTOTPO(MEI CHOCOGHBEI CAMOCTOATEJIBHO CHUHTE3MPOBATH
HeoOXOAMMBIE MM OpPraHWYeCKHEe BellecTBa, HAIPUMEpP B Ipomecce
(orocuHTe3a. I'erepoTpodsl NONYy4YalOT HEOOXOAMMEIE OPraHMYECKHE
BellecTBa U3BHe. Bce sHepreruueckue sarpaThl JII000H KiIeTKu obec-
HEeYUBAIOTCA 34 CYET YHHUBEPCAJHHOTO DHEPreTHYECKOro BeINecTBa —
ATD,

BaxeedImuM npoliieccoM, OPOUCXOAAINMM B KJIETKAaX, ABJIAETCA
cuHTe3 Oenra. MHDOpMAaLus O MOCJEJOBATEJBHOCTH AMWHOKHCJIOT,
COCTABIAIONINX IMEPBHYHYIO CTPYKTYDPY Oelika, 3aKJOYeHA B IOCTe-
AOBaTeIbHOCTH TPMILIETHHIX codeTaHui HykJIeoTuzoB NHK. I'ewm —
yuactoxk JTHK, B KoTropoMm 3akommpoBaHa uHGOpMAIUA O CTPYKTYpe
onHOro 6esnka. [ns HOPMANBHON JKU3HEAEATENHHOCTH KJETKH WM
LIeJIOr0 OpraHu3Ma HeoOXOAMMO OTHOCHTEJIbHOE IIOCTOSHCTBO BHYT-
PEeHHe# cpejbl — IroMeocTas.

rA Hnas Toro arobel HIPOBEPUTH, KAK Bl YCBOWJIM MaTepHasl Ija-
BbI, BBIIIOJIHUTE TECTOBhIe 3azaHuaA B paboueir Terpanu. Heaum B
COMHEBAaeTeCh B IIPABHUJILHOCTH CBOHX OTBETOB, IIOBTOPHUTE MaTepHa-
JIbl COOTBETCTBYIOIIHX Iaparpados.



PaszmuoXweHue

M MHAMBMAYaNbHOE
pa3sutue (oHTOrenes)
OpraHu3mos

Pa3sMHOXeHHEe W pa3BUTHE ABNA-
IOTCA OAHWUMM W3 BaXKHEWLIHUX
CBOMCTB OpPraHM3MoB, cnocob-
CTBYIOWUX COXPaHEHWIO BHAOB.
Cnocobbi pa3MHOXeHUs Yy pa3-
NWYHBIX OPraHW3MOB  MOryT
CH/IBHO OTAMYATBCA APYr OT ApPY-
ra, Ho B ocHoBe nwboro Tuna
Pa3MHOXEHUA NEXHUT AeneHue
Knetku. B npouecce uHaMBMAY-
anbHOro pas3BUTHA (opMUpyiOT-
¢ 0cobBeHHOCTH CTPOeHUA W
YKM3HEHHbIX NPOLECcCcOoB, NPUCY-
wue TONbKO 0COGAM AaHHOro

BHAa.

Bbl Y3HAETE

— 0 ¢hopMmax pasMHOXEeHUR
OpraHu3MoB;

— o cnocobax peneHWs Kne-
TOK KaK OCHOBE pa3MHOMXEHHA
OpraH1M3aMos;

— 0 npoueccax WHAWBWAOYyanb-
HOTO pa3s’BUTHUA Yy PacTUTeNb-
HbIX W XMBOTHbIX OpPraHW3MOB;
— O B/IMAHWK (haKTOPOB BHELL-
Hel cpefbl Ha pasBWTHe 3apo-
AbiWwa;

— 06 ypoBHsax npucnocobnen-
HOCTH OpraHuvama K H3MEeHSA-
LWHWMCA YCNOBHAM Cpepbl.

Bbl HAYHUTECH

— pacno3Haeatb Ha Harnag-

HbIX NOcoBMAX CTafiMK MWTO3a
W Meno3a.
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§ 11. ®OPMbI PASMHOXXEHMA OPFrAHU3MOB.
BECMNOJIOE PASMHOXXEHME. MMTO3

s i : ’ SR .

NPOKapuoThbI?

2. Kakue BUAbl Pa3MHOXEHWs Bam

W3BECTHbI?

3. Kakune KneTtkn HasbiBaloT coma-

TU4ECKMMI?

1. Hem pa3nuyaloTca 3yKapuoTbl U

CamoBocnpousBegenune — Bceobimee
CBOMCTBO KMBOIro. PasMHOMKeHHEe —
3TO BceoOllee CBOMCTBO JKUBBIX
OPraHu3MOB, 3aKJYAalolleecd B ca-
MOBOCHPOHM3BEJIeHUH, T. €. B CIIO-
COOHOCTH BOCIPOM3BOAHUTEL cebe 1o-
A00HBIX. 3TO CBOWCTBO HABJAETCHA
HeOOXO0JUMBIM YCJIOBHEM CYIIeCTBO-
BaHUA KU3HH Ha 3eMJle.

O PocTt knetkm

. YnsoeHwe xpoMocoMm

© noaroToeka k aenenuio

Puc. 16. Cxema KneTto4Horo

umKna

Becnonoe pasmuoxenme. J[pes-

Helmel (Gopmoil padMHOMKeHUs Ha Hamell ILIaHeTe ABISETCH Gecrosoe
pasmHOKeHMe. IIpu TakoM crnocobe pasMHOMKEHHS BCe IMOTOMKH MMe-
IOT TeHeTUYECKHH anmapaTt, MAEHTHUYHBIA poauTeabckomy. Pasamuaior
cleayIomue BHABI DECIIOIOro pasMHOMKEHUA.

Pasvnaoxenne nenenneM. OZHUM U3 CAMBIX PACTIPOCTPAHEHHBIX CIIO-
co0OB 6ecroJIoro pasMHOMKEHUs SABIAETCA JeseHHe, HANpPHMeD y Ipo-
KapHoOTH4YeCKuX opranusMoB. Ilpu atom cHayana yaBauBaeTcs egHH-
CTBEHHad KOJbIEBas XpoMOCOMa, 3aTeM MeXAY ABYM#A AOYEPHUMH XPO-
MOCOMaMHM BO3HHKAET IMeperopojka,

M KJeTKa [JeJuTcs HaJBoOe.
INonoGHBEIM 006pasoM pPasMHOMKAIOTCA MHO-
rue OJHOKJETOYHBIE 3YKapMOTHI — BOAO-
pocsiu (XJIaMHOMOHAJa, dBIJIEHA 3eJIéHad)
u npocreimue (améba), HO y 3THUX opra-
HHM3MOB IIpOIECC AeJeHHUS ITPOMCXOLUT
HECKOJbKO CIIOXKHee M Oyaer paccMoTpeH
aaiee.

Pasmuo:xenue cmopamu. Criopsl — 5To
CHelMaJIU3UPOBAHHLIE KJETKHN rpuboB u
pacTeHuMii (He myTaTh CO crmopaMu OakTe-
puit), cay:kamue AJd pPasMHOMKEHUA H
pacceyieHUs.

BereraTusHOe pasmHOKeHHe. YacTo
npu GecrosioM pPasMHOMKEHHH MHOTOKJe-
TOYHBLIX OPTraHM3MOE [IOTOMCTBO pPa3BHBAa-
eTcda M3 IPYHOLl DOAHUTENBCKHUX KJETOK.
Takoii cmocob6 Gecmosoro pasMHOMKEHUSA
Ha3bIBAIOT BereTATHBHBIM. Pasiuuaior
HECKOJIbKO CIIOCO0OB BEreTaTUBHOIO pas-
MHOXeHUdA. I[lepBbiii U3 HUX XapaKTepeH
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PA3MHOXEHUE N MHOWBUAOYAJIbHOE PA3BUTUE OPFAHW3MOB

1

IS PACTeHHUUN — PA3MHOMCEHUE HaAcCMmAMU Bezema-
MuéHbLX 0pzanoé (4acThb CJIOeBUINa, YePEeHOK cTeb-
JIsI, YePeHOK KOPHS) UM BUOOU3IMEHEHHbLMU nobe-
zamu (KOpHeBMINE, JYKOBMIA, KiybOeHB). Bropoii
cnoco0 BereTaTHBHOIO PA3MHOMKEHHA — @pazmen-
mayus — MpoIlecc, OCHOBAHHBIA HA pereHepalyu.
Hanpumep, parMeHT Tesia AOM/AEBOTO YeDPBA NAET
Hayajo mesjgoi ocobu. OgHAKO caenyeT YIUTHIBATD,
YTO B IIPUPOAHBIX YCIOBUAX (hparMeHTAIUsd BCTPe-
yaeTcs PeAKO, B YACTHOCTH Y MHOTOIIETHHKOBBIX
yepBeii, IIECHEBBIX IPHOOB, HEKOTOPBIX BOgopoc- /G 17. Crpoerue
neit (cnuporupa). Tpermit cnmoco6 BereraTrmBHOoro XPOMOCOMb
pPasMHOMKEeHUs — noYkKosaHue. B aToM ciydae

rpyIna KJIeTOK POAUTENbCKOH 0codM HAUMHAET COIJIACOBAHHO JEJUTh-
cs, AaBasl HadyaJlo JodepHeH ocobM, KOoTopas HEKOTOpOe BpeMs pa3BH-
BaeTcd KaK YacTh MATEPMHCKOro OPraHU3Ma, a 3aTeM OT/JeNfAercs OT
Hero (MIpecHOBOAHAS THUApPA) WU (POPMHUPYET KOJOHHMM U3 MHOTHUX 0CO-
Oeit (KopaJslIOBBEIE ITOJIMIIEI).

MuTo3 KaK OCHOBa 0€CIOJIOr0 Pa3sMHOKEHHS H POCTA MHOTOKJETOY-
HBIX OpraHu3MoB. MHTO3 — 3TO IpOLECC HENPAMOTrO AeJeHHA CoOMaTHh-
YEeCKHX KJETOK 3YKapHoT, B pe3yibTaTe KOTOPOTO HacCJIeACTBeHHBIN Ma-
TepuaJ] DPABHOMEDHO pacIpejesigeTcsa MexXAy NOYepPHUMH KJeTKaMu.
Muros aBIAeTCsS OCHOBHBIM CIOCOOOM JeJeHUsi KJIeToK sykapuor. Ile-
PHOJI KU3HW KJIETKH OT OZHOIO [eJjIeHUus [0 CJIeAYIOIIero HasbIBAlOT
kaemounvim yuraom (puc. 16). ITepuon mexxny HeJeHUAMH KJIETKH
Ha3bIBAIOT uHmMep@asou (nar. inter — Mexay). Bpems, Koropoe Kjet-
Ka TPaTUT HEeNOCPeACTBEHHO HA AeJIeHHe, COCTABJAET Y KUBOTHBIX KJe-
Tox 30—60 MuH, a y pactureabHbx — 2—3 1. OCHOBHYIO 4acTh KU3-
HU KJEeTKM HaxogATcsa B uHTepdase.

Muros BKJOUaeT B cebA ABa mpolecca: JiejeHUe AApa — KapHOKH-
He3 (rped. kdryon — aAnpo opexa W kinesis — ABHMKeHHE) U JeJIeHUE
IUTONIAa3Mbl — IMUTOKHMHe3 (rped. kytos — KJeTka u kinesis). B xo-
e kapwokmHeda Mmoaeryawsl [IHK, cozepskaimqueca B AIpe KJIETKH,
mIoTHO ckpyuuBaircesa. O6pasyoores XpoMOCOMbL, KOTOPEIE IIOJ MHK-
POCKOIIOM BBITVIAAAT KAK YAJUHEHHbIE NMAJOYKOBHUIHBIE TeJbIla, COCTO-
AlMe U3 ABYX IOJOBUHOK, pasjeléHHBIX yenmpomepoii. Ilepen Hauva-
JIOM MHUTOTHYECKOrO [eJIeHHs NeHeTHHYecKHi annapar KJIeTKH yJaBauBa-
ercsa. IlosromMy KaskJasi XpoMocoMa COCTOUT M3 [BYX CECTPHHCKHUX
xpomamud, KaxKIasa U3 KOTOPBIX o0pasoBaHa MAEHTUYHBIMM APYr ApPY-
ry monekyiaamu [THK (puc. 17).

Buolornueckoe 3HAYEHHEe MHTO3a 3aKJIIOYAeTCH B BOCIPOHM3BOJACTBE
KJETOK C KOJHYECTBEHHO W KAaUeCTBEHHO OJAMHAKOBOW TeHEeTHUYeCKOil

Xpomatnaa
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DopMbl pasmMHOXeHUs OPraHn3MoB. becrionoe pasmHoxekue. Mutos

uHGOpManuel, 4YTO OYeHb BAKHO IIPH OCYIIECTBJIEHMH OecIoyioro pas-
MHOKeHHf. ITO obecneunBaercss TeMm, uro npu yasoenuun JIHK BosHU-
KaloT ABa OJMHAKOBBIX Habopa XpoMOCOM, KOTODEIE B IIPOIIECCEe MUTO-
34 PaABHOMEDPHO pacIpeessiOTCa 0 JOYepPHUM KiaeTKaMm. MuTos raxixe
HeoOXOAMM JJIf HOPMAaJbHOrO POCTA M Pa3BUTHA MHOTOKJIETOYHOTO Op-
raHusMa, OH JIeKUT B OCHOBE IPOIECCOB 38)KMBJICHUA ITOBPEXXIEHUIL.

B muroze pasnmuaiT yersipe mnocie-
JoBaTesibHBIE (baswl: npodasy, meradasy,
aHa(asy u remodasy (puc. 18).

IIpodaza. B agpe npoucxoguT coupa-
ausanua JIHK, B MuxKpockom cra-
HOBATCH XOPOIIO BHAHBI TYrO CKPY4YeH-
HBI€ XPOMOCOMEI. 3aMeTHO, 4YTO KayKiasd
XpOMOCOM& COCTOMT M3 ABYX CECTPHUHC-
KHX XpoMarul, o0beIuHEHHBIX B obOJac-
TH HEeHTPpoMephbl. SAPBIIIKH HCYe3aioT.
ITapel meHTPHOJEH PACXOAATCH K IIOJIIO-
caMm KJetku. OTxogAmime OT HUX MHK-
POTPYOOUYKH HAYHHAKIOT 00PA30BLIBATL &e-
pemeHo denenusn. SipepHaa o6osouka
paspymaeTcs.

Meradaza. XpoMOoCOMBI PACIIOJIATAIOT-
cA TakKUM 0OpasoM, YTO MX IEHTPOMEpHI
HaXOAATCA B ILIOCKOCTH KBaTopa KJer-
ku. O6Gpasyercsa Taxk HasblBaeMasa Memd-
dasnaa naacmurKka, COCTOAMAA U3 XPO-
mocoM. Hutm BepeTeHa pgesieHUs OT
IEeHTPOCOM NPHUKPEIIAITCH K MEeHTpOMe-
pe KarKJIo# XPOMOCOMEI.

Anadaza. Kaxpgas xpomocoMa mnpo-
JONBHO pPACIIEIIAETCH HA JBe WUIACHTHY-
HbI€ XPOMAaTHIbl, KOTOPbIE PACXOAATCHA K
HPOTUBOMOJIOMHBEIM IIOJIOCAM KJIETKH.
Taxkum oOpasoM, 3a CUET HAEHTHIHOCTH
AOYepHHX XpoMaTHZ YV MABYX IIOJHOCOB
KJIETKM OKAa3bIBAeTCAd OAMHAKOBBIM TreHe-
Puc:. 18: Cxema MUTO3a TUUECKHI MaTepuasl — TaKOM ke, Karoit

OBLT B KJETKe J0 HAYANA MUTO3a.
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PASMHOXEHVE 1 MHOUBUAYANIbHOE PA3BUTUE OPTAHU3MOB

Tenodasza. Y mOJIOCOB KJIETKH JOUYEPHHE XPOMOCOMBI JieCIUpasn-
ayloTCs, HAaYMHAETCH cuHTe3 Oekos. POPMHUDYIOTCA AfepHbIe 060104~
KH U anpeimku. Hutu BepereHa neseHus pacnagaiorcsa. Ha aTom ka-
PHOKMHe3 3aKaHYMBAETCH M HAUMHAETCH IUTOKHWHE3. ¥ JKUBOTHBIX
KJIeTOK B SKBATOPHAJBHON IIOCKOCTH BOBHHMKaeT meperskka. OHa
yraybasierca A0 TeX Nop, MOKa He NMPOMUCXOAUT pasfesieHHe ABYX O~
YepHUX KJIeTOK. PacTHUTeNbHbIe KJETKH TAKHM 00pasoM JeJMTHCHA He
MOryT, TAK KaK HMEIOT KECTKYI0 KJIEeTOYHYIO cTeHKY. B HuX obpasy-
eTcs BHYTPHKJETOYHas meperopojaka. C MOMeHTa pasjefieHudA ao4ep-
HMX KJETOK Ka)Jasd U3 HUX BCTynaeT B MHTepdasy HOBOrO KJeTO4-
HOI'O IHKJIA.

MuUTOTHYECKHM JelleHHeM pasMHOKaerca MHPysopuA-TydeabKa
(puc. 19).

Puc. 19. OeneHvie WHDY30pUKN-TYdENbKN MUTO30M

———

Kakoe pa3mHoxeHue HasblaloT Becnonbim? 0 Camo- 0

Kakue Buabl Hecnonoro pasMHOXeHWa pas- Bocnpousse-

nu4yaior? AeHue,

Kakue npoueccbl NPOMCXOAAT BO Bpema MUTo3a? becrionoe

KakoBo Guonornyeckoe 3HadeHne MUTO3a? pa3MHoXXeHue.
apu A

1. O6bscHUTE Bronoruyeckoe 3HadeHue bec- ﬁ”goz::::3

NONOro W MoOMoBOro PasMHOXEHWA. Muros j

2. OxapakTepusyinTe camMoBOCNpom3BeaeHue Kak b

Bceobllee CBOMCTBO XWMBOTO.

B KaKHX YacTAX MHOIOKJIETOYHOI'O OpraHMiMa yame
BCEro JeJATcA KJIeTKu?
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§ 12. NMONOBOE PASMHOXEHME. MEHO3

Ilonosoe pasmuomxenme. [Ipu mnoso-

BOM pasMHOMKEeHHHU ocobeii ommoro

1. B 4&M npeumyulectso Nonosoro BHa OCYIECTBJIAETCH MOJOBOM IIPO-
pasmHoxenus nepen 6ecnonbim necc, B pesyJbTaTe KOTOPOTO HOBBIM
pa3MHOXeHUem? OpPraHu3M BO3HHUKAET IIOCJe CJMA-

2. YeM NoNOBbIE KNETKW OTNUYAIOT- HUsl MY’KCKOH M JKEHCKOH II0I0BBIX
CAl OT COMATUYECKUX KNEeToK? KJeTOK — ramer. Buomoruueckmii

CMBICJI IIOJIOBOT'O Pa3MHOMKEHUs 3a-
KJoUaeTcad B OObeJUHEHHUH I'eHEeTH-
YecKoi MH(MOPMaIMK POAHTEIBCKUX
ocobeil, Onarozmapsa UeMy yBeJIMYH-

3. Kak npoucxoauT passutue nono-
BbIX KNETOK B OpPraHuame 4eno-
Beka?

BaeTcs IeHeTHUYECKOe paszHooOpasue
IOTOMCTEA.

Tuner monosoro npouecca. Ilono0Bo# mpomecc BOZHUK OYEHB JABHO.
Ero mpocreitmue ¢opmer HabiopaoTes gaxe y 6akTepuil M mpocreii-
KX, HO B Gosblieil cTeneHH OH XapaKTepPeH AJIA MHOTOKJETOYHBIX 9V-
KapHOTHYECKMX OPraHusMoB — I'puboB, pacTeHHN W »KHUBOTHBIX. Ham-
pumep, y uHQY30pHH-TYDEIBKHN IOJOBOW MPOIECC IOJYYHJ HAa3BaHUE
KoHnwlozayus. B xome Heé nBe mHMYsopum COMMMKAIOTCA M OOMEHHBA-
I0TCA APYr ¢ APYroM YacTAMM FeHeTHUYecKOoro marepuasa. Ilpm sTom
obe nHGQY30pUH MOryT IpHOGPECTH HOBBLIE CBOHCTBA, IOJIEBHBIE AJIA BhI-
MUBAHHA B MEHAKIIHXCA YCJAOBUAX OKpykawmomeid cpeabl. OgHako
YHCJIO Ocobeil MpU 3TOM He yBEJIHYHIOCH, MOITOMY-TO KOHBIOTAIUIO Y
MHQYB0PHUIl HA3LIBAIOT IOJOBBIM IIPOLECCOM, & HE Pa3MHOKEHHEeM.

Y HEKOTOPBIX O/HOKJIETOYHBIX OPraHU3MOB HABJIOfAaeTCA PA3HOBH-
HOCTBH IIOJIOBOTO IIpoIlecca, KOTOPYIO HAa3bIBAIOT kKonyasuyueil. Ilpu ro-
OyJIANDUM IeJble KJIeTKH-OPraHU3Mbl IIPEBPAIlaloTCs B HEOTJIHUYHMBIE
APYTr OT Apyra ramMeThbl M CJIMBAIOTCH, 00pasys 3Hrory.

Y waubGosiee ApeBHUX OPraHmM3MoOB (OPMUPYETCH TOJBKO OJMH BHJ
raMeT, IIO3TOMY HeJIb3sd CKas3aTh, XeHCKUMH OHH SABJIAIOTCA UIH MYKC-
kuMu. Takoél THII MOJTOBOrO pasMHOXKEHUS HA3BLIBAIOT usozamueii. Ox-
HaKO B IIPOIECCE 3BOJIIOIUU MOABHJINCE 3HAUHUTEJbHBIE OTJUUYMA MeHC-
KHUX ramer (AHIEKJIETOK) OT MyKCKUX (cnepmarosouaos). B macros-
niee BpeMsA ANIEKJeTKH II0JABJIAINIEr0o OOJBIIMHCTBA OPraHU3MOB —
KPYOHbIE M HENOJABHYKHBIE, 4 CIIEPMATO30UAbl OYE€HBb MAJIbl M CIIOCODHBI
nepeaBurarbesi. Takoi THI MOJIOBOTO PasMHOMKEHHS HA3LIBAIOT Zemepo-
zamuetl.

Meiioz u ero Oumogormueckoe sHayenume. OO0pasoBaHUIO ramer,
HeoOXOAMMBIX /JIA IIOJIOBOTO PAa3MHOIKEHHs, NPEeANIeCTBYeT Meio3 —
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PA3MHOXEHWE U UHANBUOYATIBHOE PA3BUTHUE OPF AHN3MOB

0coOBIit BUJ AeJleHHUs KJIeTKH, IIPH KOTOPOM YHCJI0 XPOMOCOM B AOYep-
HUX KJIeTKax COKpalaeTcs BABoe. [IpyruMu cioBaMu, u3 OUnIoudHbLX
KJIETOK, COflep:KaIiux ABOMHON Habop xpomocoMm (2n), obpasyrorcd 2an-
0udHbLe KJIETKH, COAepIKallue OAMHAPHEIM Habop xpomocoMm (n). 91O
HeoOXOoIUMO MJIfA TOTO, UYTOOBI IIOCJTIE OCYIIeCTBJIeHHs I10JIOBOTO IIpoIec-
ca KJeTKHU JOYepHEero OpraHu3Ma MMeJH IeHeTHYecKUi ammapar, CBOM-
CTBEHHBINA 0co0AM maHHOro Buja. Meiios mpezacrasiser coboit nBa cie-
AVIOIIUX OJHO 3a APYTUM JeJIeHHA IeHeTHYEeCKOro mMarepuajta M IIHTO-
ILUIa3MBbl, nepes KoTopbiMu yaBoeHue [JTHK nmpomcxoauT TOJIBKO OJUH pas.

ITociie yABOEHUS TOMOJIOTMYHBIE XPOMOCOMBI (rped. homos — ojaH-
HAKOBBIII) — MMapHBIE XPOMOCOMBI, OJMHAKOBEIE II0 (popme, pazmMepam
v Habopy TeHOB, — TECHO COEJHHAIOTCA [IPYT C APYIOM, WJIH KOHD-
roeupytom. TIpu 3TOM XPOMATH/BI IEPeKPeIIuBaloTCs U OOMEHUBAIOTCA
CcBOMMU yuacTKaMu. fIBieHue oOMeHa ydyacTKaMH IOMOJIOTMYHBIX XPO-
MOCOM BO BpeMs KOHBIOTAIlMM IOJYUIHUIO Ha3BaHHE KPOCCHHIOBep.
IToce KpocCHMHTOBepa B AajbHeilIeM pPacXogATCA yyKe U3MEeHEHHBIE
XPOMOCOMEI, T. €. C JPyI'MM CO4YeTaHHeM I'eHOB.

Bo BpeM#aA IepBOro JeJIeHHA Meiio3a K IOJI0CaM KJIETKH PACXONAT-
cA He XPOMATH/JEI, a4 I'OMOJIOPMYHbIe XpoMocoMbl. Takum obpasomMm, B
pesyJbTaTe IEPBOrO JeJIeHUs Meiosa oOpasyloTcs JABe KJETKH C
yMEeHBIIeHHBIM BJBO€ 4YHCJIOM XxpomocoMm. Taxkoe nenenue Ha3bIBAIOT
PedyKUUOHHBLM.

Bropoe meneHue Meiosa mpeacrasiserT coOOH THUNHYHBIA MUTO3, B
XoZe KOTOpPOro K IOJI0CaM KJIEeTKM pacXoAATrcs xpomaruasl. B
pe3yiabTaTe BTOPOT0o JeJieHUs o00pasyloTcsi UYeThIpe KJEeTKH C
opuHApHBIM (1) HabopoM xpomocom. Ilocie BTOpoOro AeleHus Meiioza
ciaenyerT (DOPMHUPOBAHHE 3PEJIBIX IIOJOBBIX KJETOK.

Onnonorsoperne W ero Omosiormyeckoe 3HayeHue. BoccraHoBIIeHHE
TeHeTHUYeCKOro almapara COMAaTHYEeCKHUX KJETOK JoYepHero opraHusma
IPOMCXOAUT B PeayJbTaTe Mpolecca CAUAHNA KeHCKOH M MYIKCKO# ra-
MeT, TOJYYHMBIIEr0 HA3BaHWE OILIOAOTBOpeHue. B pesyasrare aToro
Ipolecca CHavajia BOSHHKAaeT OJAHOKJIETOUHAA CTalufA PA3sBUTHUA Opra-
HHU3Ma — 3UToTa, KOTopas 3aTeM, Jejigichk MHUTO30M, AAET HAa4yajio BCeM
TKAHAM M OPraHaM HOBOTO MHOTOKJIETOYHOI'O OPraHu3Ma.

Tuns!l onaoxoTBopeHus. ¥ puid u amdubuii raMersl BhIOpachIiBalOT-
cd B BOAY, Ile M IPOUCXOAUT HAPYMCHOe onjodomeopeHue. Y HazeM-
HBIX XHBOTHBIX HAPYKHOI'O OIUIOJOTBOPEHHUA OBITH HE MOYKET, U CIep-
MaTO30MAbl AOJMMKHEI IOIACTh HEIOCPECTBEHHO B OPraHM3M CaMKH, rje
¥ IIPOMUCXOJUT BHYMPeHHee 0njiodomeoperHue.

Ilisi MOKPBITOCEMEHHBIX PACTeHHI XapaKTepHO TAaK Ha3bIBaemoe
deoiinoe onaodomeopenue. Ero ocobGeHHOCTHIO sBIAeTcs oOpasoBaHue
B CeMeHM, ITOMHMO 3HIOoThI, 0C000¥ TKaHHW (9HZOCHepMa), obecmeyuBa-
0IIedl MUTATEJbHBIMH BellecTBAMH PA3BUBAIOIIUNICA 3apOABIII.
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lMonosoe pasmHoxeHue. Meros

NEPBOE OENEHUE BTOPOE AENEHWE

&

\j Y 4

WHutepdazal

Tenodasal Tenodasall

Puc. 20. Cxema meinosza
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PASMHOXEHUE W MHANBUAYANIbHOE PA3BUTUE OPTAHN3MOB

NMos naGoparo

Craguu Meiio3a cxeMaTHYeCKH NOKa3aHbl HA PHCYHKE 20.

B npogasy I TPOMCXOAMUT KOHBIOTAIUA XPOMOCOM, & 3aTeM Kpoc-
cuHzogep. DTOT IPOIECC YBEJUYMBAET IeHETHIECKOEe pasHoobGpasue
0OpasyIomuXCca MOJOBEIX KJIETOK.

3areM mapbl FOMOJOTHYHBEIX XPOMOCOM BEICTPAMBAIOTCA B IHTO"
miasme, o6pasysda MeTadasHYIO ILIACTHHKY. B asadase, caeayomei 3a
meTadaszoif, TOMOJOTHYHEIE XPOMOCOMBI, Kaz/Aas U3 KOTOPBIX COCTO-
AT W3 ABYX XPOMATHJ, PACXOAATCHA K NPOTHBONOJIOMHEIM noJrrocaM
KIeTKH. BaKaHuMBAeTCA TepBoe JejeHue Menoaa. Taxum obpasoM,
IOC/Iie TIepBOTO JeleHus Meifosa 00pasyloTcs ABe IamIoN/AHBIE KJIeT-
KM, Ka)kjas M3 KOTOPBIX IIOcje KOpOTKO# Tenodassl I mpopoKaeT
aejieHHue.

Bropoe AejneHue NPeACTABIAET coboit OOBIYHBIM MHUTO3 M BKJOYa-
er cragum: maTepdasy II, mpodasy II, meradasy II, amadasy II u
renodasy II. B pesynsrare Meiioza M3 ONHOH AMIUIONAHON KIETKH
(2n) obpasyioTcsi YeThIpe TamIouAHbIe (n) KIETKH.

T

Kakoe pa3MHOXeHWe Ha3slBaloT NONoBbIM? 0 lonosoe 9
B 4éM COCTOUT BUONOrUHECKMA CMbICH pa3MHOXeHHE.

MONOBOr0 PAa3MHOXEHWUA? Monoson

B yBM COCTOWT OTNM4YME Meno3a OT muto3za? Co- npouyecc. Famera.

CTaBbTe CpaBHUTENbHYIO Tabnuuy. Meiios.

KakoBo Buonoruyeckoe 3HadeHve menosa’? . [omonorn4Hbie

KakoBa Buonorudeckas ponb OnnoaoTBOpPeHns’? XPOMOCOMbBI.
OnnopoTBopeHMne.

OTMeTbTe NpeuMyLiecTsa W HeAaoCTaTku no- 0 Kpocqsroeep

NIOBOr0 pa3MHOXEeHWs ANA OTAeNbHbIX ocoben u
BUOOB.

Cumraercsi, 9ro Hambojee JPEBHHMHU CpeJH JKHBOT-
HBEIX SBAAIOTCH oboemojbie — repMadpoAUTHl (xm-
MIeYHOMOJIOCTHEIE, IJIOCKMe H KoJbuaThklie 4YepBH,
mrexoropsie Mosumockn). Kakoso, Ha Baml B3TJIfAL, 3HA-
yenue oboemosocTu?




q--rg-rm'h-‘fﬂnQ..:-M‘nurnr&_v.mh-«uxv

50

13. MHOMBMAYANDBHOE PASBUTHUE
. OPI‘AHH“SHhA (OHTOIEHE3)

BCNOMHMWTE IlonsaTHE MHAMBHAYANLHOrO pas3Bu-
T THA (OHTOreHe3a) y paCTHTeJNbHBIX

1. HT0 Takoe oHTOreHes? H KMBOTHBIX opramuamos. IIpomecc
2. Xu3HeHHbIe LUMKNbI Kakux opra- UHAWBUAYAIBHOTO PasBUTHUA 0COOHU
HU3MOB BaM W3BECTHbI? OT HadYaja e€ CyIecTBOBAHHA 0
3. KakoBbl OCHOBHbIE 3Tanbl UHAM- KOHIIA JKU3HHM HA3LIBAIOT OHTOreHe-
BUAYanbHOrO PasBUTUS Yeno- dom. IIpn monosom pasMHOMeHHH
BeKa? Ha4aJIo BCEMY OPraHM3My AaéT oxHa
KJIeTKa — B3HIroTa, npu Gecrosiom

Pa3MHOKEHMH — OOHA KJeTKAa WU
HECKOJIbKO KJIETOK POAUTEeNBCKOH ocobu. Ho B mro6oM ciiydae, OJsd TO-
ro 4TOOBI MaJioé YHCI0 KJIETOK NIPeBpPaTUJIOCh B HOJHOLEHHBIN opra-
HHU3M, He0oOXOZUM IeJInIit PAA CIOXHBIX, CMEHAIOIIUX APYT Apyra
IpeBpallleHui, B pe3yJbTare KOTOPBIX (hopMupYyIOTCA mpHCYIIHEe TOIb-
KO 0CODAM MAHHOrO BHUAA OCOOEHHOCTH CTPOEHUA M KUBHEHHBIX IIPO-
LeccoB. 3aKaHYUBAeTCA OHTOIeHe3 npomeccaMu, 3aKOHOMEPHO BeAyIIu-
MM K CTADEHUIO U CMEepTH.

Paginunere rpynner opranusmos 001812107 0COGEHHOCTAMHU OHTOre-
Heda. Hanpuwmep, MHOrHe mossoHOYHEBIE 60nBmIyI0 YacTh CBOEro cyme-
CTBOBAHHA HAXOAATCA BO B3POCJIOM COCTOSHHM. Y MHOIHMX HACEKOMBIX
Hao0opoOT: B3pocaas cTagus camas KOPOTKasAg M AJUTCA WHOTAA BCEro
HECKOJIBKO 9acoB, HEOOXOAUMBIX [l BOCHPOMU3BEJEHHA ITOTOMCTBA.
OueHb BeMKH Da3IHuYMA B MKU3HEHHBIX LUKJIaX PACTeHHMH, Y KOTOPBIX
HaboaeTcsas YepenoBaHMWe MOKOJIEHWUIA.

Y KUBOTHBIX BBIAEJIAIOT TPH THUOA OHTOre€He3a: JHYUHOUHBIHA,
AUNEKJIafHBIH U BHYTPUYTPOGHBII.

JInunmBouHbIi TUIT pasBUTHUH BCTpeuaeTcHd, HaIpUMep, Y HACeKOMBbIX,
pBI0, 3eMHOBOAHBIX. JKeaTKa B uX SAHNEeKJIeTKaX MaJio, U 3UIroTa BhICT-
PO Pa3BUBAETCA B JIMYMHKY, KOTOPAA CAMOCTOSATE/NBLHO MUTACTCH U pac-
TET. 3aTeM UYepe3 KaKOe-TO BpeMs OPOUCXOAUT Memamop@ho3 — Ipe-
BpallleHne JIMYUHKHN BO B3POCHAYIO 0CO0L. VY HEKOTOPBIX BUIAOB HAabIIO-
AAETCA nake mesad LENOYKa NpeBPAleHH U3 ONHOM JIUYMHKY B Apy-
I'yI0O U TOJIBKO IOTOM BO B3POCJYIO 0COOB.

CMBICT CYIECTBOBAHHMA JUYMHOK MOMKET 3aKJIYATLCA B TOM, 4YTO
OHH TNHTAIOTCA APYroW NuImeil, 4eM B3pocJble 0COOHM, M, TAKHM obpa-
30M, BO3pacraer nuinesas G6asa Buga. CpaBHure, HAIIpUMEp, IHUTAHUEe
rycesur, (IucTha) u 6abouex (HexTap) (puc. 21) wiu ronosacTukoB (300-
NJIAHKTOH) M JAArymek (Hacexomere). Kpome Toro, B JHYUHOYHOHN cra-
AMH MHOTHE BHJbI AKTHBHO 3aCeJIAI0T HOBBIE TEPPUTOPHH. Hanpuwmep,
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PA3SMHOXEHUE WU MHOWNBIAYAJIbBHOE PA3BUTUE OPFTAHN3MOB

Puc. 21. Tycennua (@) u 6abouka-kpanueHuua (6)

AUYMHKY JBYCTBOPUYATHIX MOJIJIIOCKOB croco0HBI K ILIABaHWIO, & B3poC-
Jble 0co0M NMpPaKTUYECKH HEITOJBUIKHBI.

sTiinexaaqHbBIil TUI OHTOreHesa HaOJIIOAAeTCH ¥ penTHaIui, OTHL U
AUMEKJIAAYIIAX MJIeKONMTAnIKUX, ANNEKJIeTKH KOTOPHIX OoraTsl
JKEJITKOM. 3apojbllll TAKUX BHUJOB Pa3BHBAETCA BHYTPH AAnAa, JU4YM-
HOYHAA CcTaaus OTCYTCTBYeT.

BayTpuyTpoOHBIH THII OHTOreHe3a pabaomgaercsas y OONBIIMHCTBA
MJIEKONMTAIONUX, B TOM 4HcIe W y dejoBexa. IIpum aTOM pasBHBalo-
muiicA 3apOoJBINI 3aJePXKUBAeTCA B MATEPUHCKOM OPTaHU3ME, obpasy-
eTcsi BpeMeHHBIl Opral — nJayexrma, depe3 KOTOPYIo OpraHusM Ma-
Tepu obecrnednBaeT Bce NOTPEOHOCTH PaCTYINEro aMOpHOHA: AbIXaHUE,
nuTAHWe, BhljeJeHue U Ap. BHyTpmyTpoGHOE Da3BUTHE OKAHYMBAETCH
MPOLLECCOM JeTOPOMACHUA.

O6LIUHO B OHTOreHe3e >XMBOTHBIX M UeJOBEKa BBIAEJNAIOT ABa Iepn-
ona: ambpuonanvhblit (rped. embrion — 3apOABILI) U NOCM3aMOPUo-
HaJbHbLil. DMOPHMOHAIBHBIN MEPHOA (amOpuoOreHes) AJIATCA C MOMEHTA
06pa3oBaHUA BUTOTHL A0 POKAEHHUSA (manmpuMep, Y MJIEKOIHUTAIOIINX)
WM BBIXOJA M3 AUIEBHIX o0osouex (Hampumep, ¥ nrui). ITocromMbpuo-
HAJIBHBIH TepUoj HAYMHAETCS ¢ MOMEHTA POXKAEHHW U JUMTCH N0 KOH-
1[a JKU3HH 0COOH.

WsyueHHe PaHHUX CTAAMI OHTOreHe3a y MO3BOHOWHBIX FKHUBOTHEBIX
OKA3aJI0, YTO PasBUTHe dMOPHOHOB B Ipejesax OJHOIO THIIA BO MHO-
rom cxomHo. Hampumep, yV BCeX XOPJAOBBIX Ha paHHe# CTaguu pa3BU-
THA eCTh XOpJ4, HepBHAfA TPyOKa U KHIIeYHaA TpyOKa c KabepHBIMU
meaAMu. OMOPHOHBI BCeX IPYNI MO3BOHOYHBIX HA PaHHHX cTaguax
BHEIITHE OUeHb MOXO0KH.

IMocTaMOpHOHAJBHOE PA3BHTHE HAYWHAETCHA C BHIXOAA HOBO# ocobu




Puc. 22. Bo3pacTHbie M3MeHeHWs Yenoseka

3aBHUCHUT OT YCJOBUH CYILECTBOBAHUA.
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WHaneuayansHoe passutue opramuima (OHTOreHes)

U3 AHDeBEIX 000JI0UeK
Uau (IPH KUBOPOKIACHUN)
U3 OpraEu3aMa MaTepH.
Ero mozpasgensitor Ha Tpu
nepuojga: IOBEHHUJIbHBIH
(roBeHaNbHEBIN), nyGeprat-
HBIA U TIEPHOJ CTapeHUd.

Keenunvhviii  nepuod
IPOAOJKAaeTCsA 0 OKOHYA-
HUf IIOJIOBOTO CO3PEBaAHUHA
M TpPaKTAYECKH Bcerja
CONPOBOMKIAETCA POCTOM
oprasuaMa. C oxHO# cTO-
POHBI, IIPOIecC pocTa 3a-
NPOrpaMMUPOBAH TeHETH-
YeCKH, a ¢ JApyroi —

ITy6epmammuiit nepuod NOCTIMOPHOHANIBHOIO PAa3BUTHUSA, T. €. nepu-
O 3peJIocTH, y GOJBIIWHCTBA MO3BOHOYHBIX KHBOTHBIX 3aHUMAaeT, Kak
OpaBuIO, GOMBIIYIO YacTh KU3HU. B aTOT IepuoJ; OPraHu3M T'OTOBHT-
Cd, a 3aTeM U NPUCTYNAeT K OCYIIECTBJICHHUIO BAXKHEHIIEro yKHU3HEHHO-

TO mpomecca — pasMHOMKEeHHIO.

Crapenne — sT10 06IIe6HOIOrMYECKAS 3aKOHOMEPHOCTh, CBOMCTBEH-
Has JKUBBIM opranuamam. B onpeznenénnom Boapacre B OpraHusme Ha-
IHHAIOTCA NU3MEHEHWs, CHMIKAIOIIHE ero BO3MOMKHOCTH npucnocabuan-

BaTbCA K YCJIOBUAM CpebI.

Cmeprs — 3710 mpexpamenue XU3HeTEATETBHOCTH opranuama. Og-
HAKO CMepThb ABJAETCA OMOJOruYecKH HeOOXOAMMBIM sBaeHMeMm. Bes
CMepPTH He IpoMCcXoAuJia ObI CMeHa MOKOJIeHMIi.

Mona naGoparopus

3aKOH 3aPONBINIEBOr0 CXOXCTBA. YCTAHOBICHHBIH daxT Toro, uro
OMODHOHBI BCEX I'DYNN IMO3BOHOYHLIX HA PAHHUX CTAAUAX BHENIHe
OYeHp moxoxu, mossonusn Kapay Bapy (1792—1876) chopmysiupo-
BaTk 3aKOH 3apONBINIEBOro cxonacrea: «B npedenax muna amOpuo-
Hbl, HAYUHAA C CAMbLX DAHHUX cmaduil, O0HAPYHCUBAIOM U3EECMHOe
obwee cxodecmeo». OgHAKO NpH AanbHeHIIeM PA3BHTHM KaxXAsuIH 3a-

—
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PA3MHOXEHUE U NHAMBULAYANIBHOE PA3BUTUE OPFAHU3MOB

POABIII Pa3BUBAETCS CBOMM IYTéM M mpuobperaer BCE OoJpiiee CXOX-
CTBO ¢ ocoOsIMH CBOEro BMJA.

Yes0BeK, HAIpUMED, HauMHAEeT CBOE 3MOPUOHANBHOE Da3BUTHE
¢ OAHOM KJeTKH — BUTOTHI, T. €. KaKk Obl HPOXOAMT CHAYAJA CTaNHIO
mpocTedmmux, 3aTeM CTAJHWI0 KOJOHHAJIBHBIX JKMBOTHBIX, CXONHYIO
¢ BOJLBOKCOM, KOTODYIO CMEHSIeT CTaJAHMfA [JBYCJOHMHBIX KHII€IHOIO-
JOCTHEIX. B mepseie Hemenu smOpuoreHesa y OyAyuiero dejoBexa
ecTh XOpAa, 'kabepHble INeJM ¥ XBOCT, T. €. OH HANOMHHAET ADPEeB-
HEWIIMX XOPHAOBBIX, CXOAHBIX IO CTPOEHHUIO C HBLIHEITHHM JIAHLET-
HUKOM.

DToT ¥ MHOTHE Jpyrue NpHUMephl INOKA3BIBAIOT CBA3b MEXAy HH~
AUBUAYAJLHLIM DasBUTHEM KaXXJ0ro opranusma u PBOJIOILMEN BHAA,
K KOTODOMY 3TOT OPTaHM3M NPUHAIJIEHKHT.

Yem OHTOreHe3 OAHOKNETOYHbIX OpraHu3MoB 0 L OHTOreHes. o

OTNM4YaeTCA OT OHTOreHe3a MHOMOKNETOYHbIX | 3mbpuoreHes.
OpraHvM3moB? Mocrambpuo-
Kakue nepvogbl OObIMHO pasnuyalor B OHTOreHese HanbHoe
KWBOTHbBIX? passurtue.
Kakve npouecchl NPOVCXOAAT Ha 3Tane 3mbpuo- CrapeHue.
HanbHOMo PasBuTUA? CmepTh.

Kakue nepvoabl BbAensioT B MNOCTaMOpUOHaNLHOM
pasBUTM XUBOTHBLIX? B 4ém ux ocobeHHoCTU?

1. Ha ocHoBe naparpaca cocrasbTe Tabnuuy w
«TWNbI OHTOreHe3a», B KOTOPOW yKaXwTe TuMbl pas-

BUTWS, OCHOBHbIE XapaKTePUCTUKW W NPUMEpbI Op-
raHuamos. OBcyaure nonyHeHHble pesynbrathl C TO-
BapuLLLaMu.

2. MNpuveegute npuMepbl passuTvA C Mpespa-
LIEHUEM. :

e ——

MoskeT J¥ MHOTOKJIeTOYHBI# opraHumaMm ObITh Oec-
cMepTHBIM?
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§ 14. BAMAHME ®AKTOPOB BHELUHER CPEDI
HA OHTOI'EHE3

Bausnue ¢akTopoB BHemiHe# cpe-

1. KakoBbl OCHOBHbIE KOMMOHEHTbI Abl HA pa3BUTHe 3apojasima. Pazsu-
niobow knetkn? THe JI000r0 OpraHM3Ma BaBHCHUT OT
2. Kakue aktopbl cpeabl BAMSIOT (baKTOpOB, MU yCIOBHH, OKpymaro-
Ha pa3BUTUe 3apoapllua Yeno- mei cpeast. B amGpuonansHOM 1Me-
BEKa? pHOJIe 9Ta 3aBHCHMOCTD IIPOSBJIAET-
cA B OosbIIeil cremeHW y 6ecrosso-

HOYHBIX JKUBOTHBIX. fiinma mnrung
NPaKTUUYECKH M30JIUPOBAHBI oT
OKDY’KaloIleil Cpejsl, a ONTHMAJIBHYIO TeMIEPATypy MIA 3apojslimia
obecneuMBalOT POAUTENH TP BHICHIKMBAHUU., Y IUIAIleHTAPHBIX MJIe-
KOINTAIOIAX IIOCPEAHUKOM MEKIy 3apOABINIEM M OKPY’KaloIieil cpe-
MO ABJIAETCA OPraHUSM MaTepH, OT KOTODOTO 9MOpHOH moJiyuyaer nu-
TaHue, KUCJIOPOJ, TelJo.

WHTeHCUBHO JensAmuecs KJIETKH 3apOABIIIA BeChMA YYBCTBHUTEJbLHBI
K HebJaronpuATHBIM BO3ZEHCTBUAM, KOTOpBEIE MOTYT HIPHBECTH K pas-
JIMIHBIM HADYIIEHUAM B (popMuUpyIoumieMcs opraEuame, OmacHee BCero
BO3/IeMCTBUE XMMHYECKUX BEIECTB, CIIOCOOHBIX OPOHMKAThL 4Yepes Iia-
OeHTy B aMODHOH. B 4acTHOCTH, K TAKMM BEIIECTBAM OTHOCSTCH ATKO-
roJib M HUKOTHH. Popmemmiica y Kypsameit mam meromei MaTepu pe-
6€HOK MOKeT 6BITH aGCONIOTHO HOpManbHBIM BHEIIHe, HO BCE paBHO
€ro HepBHAdA U 9HJOKPHUHHAS CHCTeMbl OyAyT MoBpe)kieHbl. Bojee To-
ro, peGEHOK POAUTCH € ATKOTOJBHON MM HUKOTHHOBOM 3aBHCHUMOCTBIO.

B passurum sapopeima cymecrsyior KPpUTUYECKHEe NepHO/Jbl, Korjaa
oMOpHOH Goslee YyBCTBUTENEH K AEHCTBUIO IIOBPeKAaomuX (GhaKkToOpOB.
Hanpumep, nTuusl u miexkomuramommue nis HOPMAaJIBHOTO Pa3BUTHA
HyKAaoTcA B BUTaMuHe D. 9ror BUTaMuH obpasyercs B KoOke nox
AeHCTBHEM YIbTPapUOJIETOBBIX Jydeil COMHIA MM 3Ke JAOJIXKEH IIOCTY-
NaTe B OpraHusM ¢ numeid. Hexocrarok BUTaMHEA CHYMKHT DPUIMHOMN
HapyIneHus OKOCTEeHeHH:A CKeJeTa U OTCTABAHMSA B PasBUTHM. MHOro-
THUCJICHHbIE OTKJIOHEHMA B XO/€¢ HOPMAJILHOIO PasBUTHUA HAOJIIOAAIOTCS
Yy 9MOpPHOHOB, NMOABEPrHYTHIX AEHCTBHIO H3GBLITOYHOMN KOHIEHTPAILuHA
cosiell, pagManMOHHOMY OBGJIYyYeHUIO U T. I.

YpoBHM NpHCIOCOGIeHUs OpraHU3Ma K H3MEeHAIOUMMCH YCIOBUAM.
IIpounecc u peaysnbTaT MPUCIIOCOBICHUS IKIUBBIX OpraHu3MOB K U3MeH-
IOMUMCA YCIOBUAM OKDPYIKaroIeil Cpeibl ¢ OAHOBPDEMEHHBIM ITOBLIIIE-
HHEM BEPOATHOCTH BBIJKHBAHHUA H CAMOBOCHDPOM3BEN€HUS HA3LIBAIOT
ajpanrauMen. AfanTanuy IO3BOJNAIOT OPraHU3MY IOAIePKUBATE T'OMeO-
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PA3MHOXEHUE U MHAWBUAOYAIIbHOE PA3BUTUE OFF AHN3IMOB

cras. PasinualoT HECKOJbKO BHAOB aJalTaljui:

— nosedenyeckue (OCHOBAHBI HA CTPEMJIEHMHM OpPraHH3Ma 3aTPaTHTh
KAk MOJKHO MeHbIIIe SHEPI'HMH B peayJibTaTe CBOeH jKU3HEeNeATeTbHOCTH);

— anamomo-mopgponozuieckue (OCHOBaHBI Ha pasBUTHUH CTPYKTYD,
COOTBETCTBYIONUX 06pasy *KU3HHM OPraHU3Ma);

— usuonozuvecrkue (OCHOBaHBI HA OCYIIECTBIEHUM MHUIHEHHBIX
GYHKIUI B 3aBUCMMOCTH OT obpasa JKH3HHU);

— Ouoxumuueckue (OCHOBaAaHBI HA M3MeHEHUH OMOXMMHYECKHMX IIPO-
[IeCCOB U BHU3YaJbHO HE BBISBJIAIOTCH; TPeGYIOT HaubONBIIMX 3aTPAT
DHEPrHH).
Mos na6o

aTOpPHUA

Crparernu amanraumii. Beicrpora mpucnocobieHusi OpraiusMa K
U3MEHAIOIMUMCS YCIOBAAM aJanTanuii 3aBUCUT OT BBIOpPAHHOM cmpa-
mezuu adanmayuu. PaznudaioT TPH CTPaTerum:

— zenemuvueckyio (caMas JIWTENbHAT; CBA3AHA C HOBOH reHeTH-
yecKoil uHGOpManuei, 4YTO BeAET K NOABJIEHUIO HOBBIX IPUSHAKOB);

— AKKAUMAUUOHHYI (AJAUTCA OT HECKOJBbKHX YacOB A0 HECKOJIB"
KUX MecsleB; OCHOBAHA HA HMCIIOJb3OBAHWH JUIA IPUCIOCOOIEHHA K
U3MEHEHHAM OJHOTO MJIM HECKOJBKHUX YCIOBHI OKpYIKalOIled Cpejbl
Toit MH(pOpPMANMM, HAIPHMEp IosABIeHHE Ooiee IrycTOM IIEPCTH);

— meHo8ennylo (camasa OwicTpas cTpaTerus, KoTopas AJIUTCA He
GoJslee HECKOJBKHMX MHHYT; IpeAcTasideT co0oi NepBHYHYIO 3aliuT-
HYIO PeakIuio OPraHuaMa).

|
Kakoe BnUAHWE OKa3dbiBaeT BHeWHAA cpeda 0 . akTopbl 0
Ha pa3suTWe opraHuaMa? | OKpyXaioLien

Ha smBpuoHansHoe pasBuTVe Kakux OpraHuimos | CPeAbl.
OKpyXalolas Cpefla OKasblBaeT Havbonbluee BMA- Apanrauus.
Hue? OTBeT noaTBepauTe npuMepamu. :

B 4éM Bbipaxaetcs npucnocobneHue opraHusma K

W3MEHSIOLMMCA YCNOBUAM OKPYXKaloLen cpenbl?

Yro Takoe apantaums? Kakue Bugpl agantauui pas-

NNYAIOT U C YEM OHW CBA3aHbI?

B
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Kakxoe s3HayeHue I8 OpPraHM3Ma HMeeT IIpucrocobie-
HUe K M3MEHSIONIMMCSH YCIOBUAM OKpYysKalomei cpeast?




BbIBObl K I'NIABE 2

PasmHOKeHHEe — 3TO BceobIjee CBOMCTBO KUBBIX OpraHu3MoOB, 3a-
KJIio4aroiieecs B BocnpousBejeHun cebe mnozo6HBIX. Crnocobur pas-
MHOMEHMA y Pas3JIMYHBIX OPraHUu3MOB MOTYT CHJLBHO OTJIMYATHCH
OAMH OT APYroro, HO B OCHOBe JI000r0 THUIA DPA3MHOMKEHUS JIEHHUT
JeeHne KJIeTKH.

MuTo3 — 9TO mpoecc HEMPAMOrO HEJeHUS COMATHUECKUX KJie-
TOK 3yKapuoT. BHojoruyeckoe 3HaYeHMe MHUTO3a 3aKJOUYAETCH B
BOCHPOU3BOJACTBE KJETOK C KOJMYECTBEHHO M KAYECTBEHHO OAWHAKO-
BOM reHeTHMYecKo#l mHOOpMamHeil, YTO OUYEeHb BAYKHO IPHA OCYIecT-
BJIeHHH 6ecrosoro pasMHOKeHUs. MUTO3 HeobXOoAuM A HOPMAaJb-
HOTO poCTa M Pa3BUTHA MHOT'OKJIETOYHOI'O OPraHU3Ma, IPOIECCOB 3a-
JKHUBICHUSA NOBPEMKJICHUN.

Meitoz — 3T0 0cO6BIIt BUA AeleHUs KJIETKH, NP KOTOPOM YHCJIO
XPpOMOCOM B AOYEPHMX KJIETKAX COKpPAIlaeTcs BABOE, YTO HIpaer
BayXHYIO DOJIb B YCJIOBUAX IIOJOBOTO PDA3MHOMKeHHA. BOCCTAHOBIIEHIE
FEHETHYECKOro annapara COMaTHYECKHUX KJIETOK HAOYePHEro OpraHma-
Ma IPOHCXOAUT B pe3yjbTaTe OIJIOAOTBODEHHA.

ITponecc MHAMBHAYANIBLHOIO PASBUTHS OCOOM OT HAYANA & cyiiecT-
BOBAHMA [0 KOHIA JXM3HM HA3BIBAIOT OHTOTeHe3oM. Pasznuunknie
TPynusl OPraHusMoB 00.1a7ai0T 0COOEHHOCTAMH OHTOreHe3a., B ouTO-
FéHe3e YXMBOTHBIX ¥ 4YeJIOBeKa BHIJENAIOT ABa NepHoja: sMODHOHATL-
HBIA ¥ nocTaMOpuoHanbHEIE. CTapenue u CMepTh ABJIAIOTCA O0HOJIO-
I'HYeCKH HeOOXOAMMBIMH ABJEHUAMH, TAK KaK 0e3 HUX He OPOHUCXO-
Auna OBl cMeHa MOKOJIeHWiA.

Passutne mo6oro opraEMaMa 3aBHCHT OT YCHIOBHH OKpY:;Karomei
cpeznl. BricTpora mpHcnocobiieHWs OpPraHW3MAa K HUM B4BHCHT OT
BLIOpaHHON CTpaTeruu amanTaiuu. Anantanuy NO3BOJAIOT OPraHU3-
MY HOAJEP/KHUBATH T'OMEOCTAS.

rA Hasi TOro 4TOGHI NPOBEPHUTH, KAK BBl YCBOMJIN MaTepua

TJIaBBI, BBINIOJIHUTE TECTOBbIE 3aJlaHufA B paboueil Terpagu. Eciu B
COMHEBAeTeCh B NPABUJIBHOCTH CBOMX OTBETOB, IIOBTODHTE
MaTepualibl COOTBETCTBYIOIIMX naparpacos.



OCHOBDBI rCHETUKMN

JliopM AaBHO 3aMeTU/IK, YTO Op-
raHu3mbl nepepaloT CBOM MNpH-
3HaKM U CBOWCTBA NMOTOMKaM M3
noKoneHus B nokoneHue. Takxe
6biI0 nNoagMevYeHo, UYTO B papae
cnyvyaeB OpPraHM3Mbl MOTyT NpH-
obperatb W HOBbie MPHU3HAKH.

YenoseuecTso Bcerga CTpemu-
NOCb MOHATb 3aKOHOMEPHOCTH
HacnefoBaHMA M M3MEHYMBOCTH
npu3Hakos. Tak co BpeMeHEM
cchopmupoBanacb Hayka, KoOTO-
Pyi0 Ha3BaNu reHeTHKOW.

W T G, TEpT Y o p s b

Bbl Y3HAETE

— 06 UCTOPHUU Pa3BMTUA reHe-
THUKH M €6 OCHOBHbIX MeTodax;
— O HEKOTOpbIX 3aKoHOMep-
HOCTAX HAacNefoBaHWs nNpu-
3HaKoB Y YKHBbIX OpraHHSMDB
u pabotax . MeHgens & 3TOH
obnactu;

— 06 OCHOBHbIX hopMax W3-

MEHUYMBOCTH U UX Buonoruyec-
KOW pOnu;
— O PONW YCNOBWW BHeWHeH
cpefbl B Pa3BuUTHU U NposB/e-
HWW NPHU3HAKOB W CBOMCTB Op-
raHuM3MOoB.

Bbl HAYYMTECH
— pewarb reHeTH4eckue 3a-
Aauu.
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§ 15. rEHETMKA moaTPACl'lb
BMOJIOMTMYECK HAYKM

I'emeTnka kKak orpacin 6mMoJOTHYEC-

s

T o ' Koit Hayku. I'emerurka — opHa u3

1. Kakve cBOWCTBa XxapakTepusyior BayKHENIINUX oTpacyeil 6umosoruyec-

HayKy Kak obrnacte 3HaHna? Koil Hayku. I[Ipegmerom eé mceieno-

2. Kakvie CBOWMCTBA XMBOrO MO3BO- BaHUI SABIAITCA BaKOHOMEDHOCTH

ASIOT  OPraHW3My COXPaHWTb HACJEACTBEHHOCTH ¥ M3MEHYHBOCTH

NPEEMCTBEHHOCTb MOKONEHUIA? JKUBBIX OPraHM3MOB B IIpollecce WX
JKUBHEAeATeTHbHOCTH.

ITorATHA © HaCHeACTBEHHOCTH M
uamenuuBocTH. HacaencTseHHOCTs — 3TO CBOWCTBO BCeX KMBBIX Op-
FaHN3MOB, MPOABJIAIIIEECA B CIOCOGHOCTH IepeAaBaTh CBOM NpPU3HA-
KH ¥ CBOMCTBA U3 IIOKOJIEHUS B NMOKOJeHHe. I3MEHUMBOCTH — CBOii-

CTBO BCEX JKHMBBEIX OPraHM3MOB NPUOOpPETaTh B IIPOIECCE CBOEro PasBM-
THA NOJA JeHCTBUEM YCJIOBUH OKPY’Kalomieidl cpeabl HOBLIE IIPABHAKH.
JJIeMeHTapHOW ejUHUIEH HACIeACTBEHHOCTH SABJIAETCS r'eH, IIpejcTaB-
aAmui coboit yuyactrok Moiexynst [THK, B koropom 3aKOAUpOBaHAa
uHGOPMAOHUA O CTPYKTYpe OIHOTO Gesrka.

Hcropnsa pasButus reHeTMKHM. IlepBble HONBITKY 06BACHEHUS HEKO-
TOPBIX (paKTOB, OOYCJIOBIEHHBIX IPOSABICHHEM 3aKOHOMEDHOCTEH Ha-
CIef0OBaHUA IPU3HAKOB, NPEANPUHMMAJIKCE UEJOBEKOM eIlé 3a/0Jiro
AO OTKPEITHA reHoB. Hanpumep, Benukumii yuénsiit m Bpau [[pesmei
Ipenun I'mnmoxpar (ox. 460 10 H. 3. — ok. 377 70 H. 3.) WBITANCH
OO'BACHATE, OYEMY AeTH OOBIYHO IMOXOKHM HA poxureneii. OH TOBOPMI,
ITO CeMsA MY)KYMHBI M CeMs JKeHIIWHBI, U3 KOTOPLIX BOZHHKAET pPe6é-
HOK, H3rOTOBJAIOTCA BO BCEX YaCTAX OpPraHU3Ma DPOAHUTENeil W I0o3TO-
My HecyT B cebe mHpopManuio 06 sTuX yacTaAx. IIpu CAUSHUM ceMAH
npoucxoauT Gopbba MexKay NpHSHAKAMH OTIa ¥ MaTepH, W OT TOTO,
KTO NODeAUT, 3aBUCHUT IIOJ PeOEHKA M TO, HA KOO OH GOJIbIIe oymer
TIOXOMK.

Tem He MeHee ycTaHOBJIEHO, YTO 3aKOHOMEDHOCTH, IIO KOTODBIM
IPU3HAKH I€PEealoTCA M3 IOKOJEHUS B IOKOJEeHUE, NePBHEIM OTKPBLI
BeJIMKMI yemickuii yuénsrii I'perop Menmens. PesysibraTsl cBoeit MHOroO-
nerHeil paborel I'. Menaens 0606mun B nybankanuu «OnbiTsr Ham pac-
THTeJIbHBIMU rubpusaMu», KOTopas BeIILIA B cBeT 8 dempans 1865 r.
Opsako paGorel Mennens OIlePeANIN CBOE BpPeM#A; OHHU OBLIN OIEeHEeHBI
II0 JOCTOMHCTBY TOJIBKO 4Yepe3 35 JieT mocje uX NybamKamuu,

B 1900 r. tpu uccrexoBarens — I'yro me ®pus, Kapa 9pux Kop-
peac u Jpux Yepmak — HesaBUCHMO APYyr OT Opyra M HA pasHBIX
00BEKTaX MepPeoTKPBLIN 3aKoHEI Mengensa. PesyasraTs pabor arux uc-
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ciaenoBaTesiell AOKasasid NPaBUJIbHOCTh YCTAHOBJIEHHBIX UM 3aKOHOMED-
Hocreil. OHM YeCTHO IIPH3HAJM ero MepBeHCTBO B 3TOM BOIpOCEe H IIPH-
CBOMJIM STUM 3akoHoMepHocTaM umsa Mengens. 1900 rop cuutaercs
AaTOH pOKJAeHHSA HAYKH NeHETHKH, a eé opHIuaIbHOe HasBaHUEe ObLIO
NpeAJIoKeHo aHTauiickum O6mosorom ¥Yuasamom Beitrcomom B 1907 r.

Mos naGoparopus

Mesngens poausicsa B 1822 r. Poxurtenu HasBasu ero Moramnom. B
1843 r. oH OKOHYMJI TMMHA3UI0 U nojx uMmeHeM I'peropa 6wiy mocTpH-
JKeH B MOHaxXM ABryCTHHCKOIO MOHACTBHIPS, PACIOJOXEeHHOI0 B Yellc-
KoM ropoje Bpuo. Ha agensru momactTeipsi MeHAenb Hpocaymana B
BerckoMm yHuBepcuTeTe KypC MaTeMaTHKH M €CTeCTBEHHBIX HayK. 3a-
TeM OH IpenojaBaJj (PUBHUKY M €CTECTBEHHYI HCTOPUIO B MOHACTBIP-
cKoii mikosie. IlapaniessHO € IpemofaBaHWeM IIPOBOAMJI ONBITHEI IIO
rubpuausanuu ropoxa.

I'. Mengens obnazan Ba)XHEMIIUMM JJIA HACTOAIIEro y4€HOro Ka-
yecTBaMHi. Bo-mepBEIX, OH yMen (OpMYyJIMpPOBATH KOHKDETHBHIE IeJH
ycciiefioBaHusi. BO-BTOPEIX, OH MOI' IPABHUJBHO IMOHMMATH M TPAKTO-
BaTh Pe3yJbTATHI ONBITOB, T. €. ObLI croco0eH cAenaTh TOUYHEIE W Ipa-
BUJIbHBIE BBIBOJBI M3 Pe3yJbTATOB CBOMX sKcrnepumeHTOB. B 1868 r.
MeHzgens ¢cTajJl HACTOATENEM MOHACTBIDA M IPEKPATHJI 3aHATHA Hayy-
HOIT paboToii.

Yto ABNSETCA NPeaMetoM McciefoBaHus . leHeTuKa. o
FeHeTUKN Kak Hayku? '. lMpusHac.

Yto ABNAeTCA 3MeMeHTapHoW eduHuuen Ha- - HacnepgcreseH-
CnefcTBeHHOCTU? . HOCTb.

KakoBbl OCHOBHbIE 3Tanbl UCTOPUW Pa3BUTUA TEHe- : N3meHYnBOCTb.
TUKK? ;

Yto obecneyusaer HacnegcTBeHHOCTb U KM3- 0
MEHYMBOCTb KakK CBOWCTBA XWBOro?

e e T T RS fe e e TR A ® - =

GL0 UV p g8 TToyemy MBI cumTaeM, 49710 paboTsl MeHens omepenu-
Ji1 CBOE Bpems?




60

o LW A w TP W G D N A LW e A 2 4
e

§ 16. METOAbI MCCNIEOBAHMA HACNEJCT-
BEHHOCTWU. ®EHOTMIN M FrEEHOTMN

MBTOIIH HCCJeOOoBaHMA Haclaeng-
CTBEHHOCTH O4YeHb pas3HooOpasHHI.
Cpe,rm COBpeMEeHHBIX MeTOAOB I'€He-
THYECKOI'o aHaJIHu3a MOXXHO Ha3BATH
yumozeHemuieckuit memoad, 3aKJIm0-
qammnﬁca B H3Y4Y€HHH XpOoMOCOM
obbeKTa opH IOMOIOH MHEPOCKOIIAa

1. Y10 03Ha4aeT B Bronorum noHs-
Me «copt»?

2. Kakue MEeTOAbl UWMTONOrMKM Bam
M3BECTHbI?

M TO3BOJAIONIUN OIpelenTh X
yucsio 1 GpopMy, a Takke Ouoxumuueckuil memod n ap. I'. Mennens
B cBoe#l paboTe MCIOJb30BAJ THOPHIOJOTHUECKHH METOH, KOTOPBIM
cTajl OCHOBOIl ero onwiToB. IIpuMeHeHUe YUEHBIM MAMEMAMUYLECHKUX
Memodos TO3BOJINUIIO €My CAeJaTh HA OCHOBE YAaCTHBIX OIIBITOB BayKHeH-
IIMe BBIBOJABI, KOTOPBIE OKA3aJIUCh CIIPABEJJIMBBI AJSA BCEX JKHUBBHIX CY-
ImiecTB Ha 3eMJie U BAJ0KHJIM OCHOBY HOBOM HAYKU — TeHETHKH.

CyTs rubpuA0JIOTHYECKOr0 MeTO[a 3aKJIUYAeTCs B CKPEeNIMBAHUHU
cnenuaJbHO NOJOOpaHHBIX IMap OPraHU3MOB MU TIIATEJILHOM HM3YUYEHUH
MOJNYyYeHHBIX NMOTOMKOB. CKpelmuBaHuHe OPraHU3MOB, OTJIMYAONINXCH
APYr OT APYyra OJHHUM MJIM HECKOJbKMMM IPU3HAKAMHU, HA3LIBAIOT THO-
pHaM3anMei, a TOTOMKOB OT TaKOr'0 CKpelluBaHuA — zubpudamu. Ilo-
BTOMY M MEeTO]i IIOJIYYMJI HA3BAHME IubpHA0IOrHYecKOro. JTOT METOJ
JI0 CHX IIOp JIE’KHT B OCHOBE TeHETHYECKHUX HCCJIeJOBAHUM.

MeHzgens B CBOMX OIBITAX B KAUECTBe 00BEKTA MCIOJNbB30BAJ PACTEHHS
ropoxa. B Hacrosiiee BpeMs A4Sl MeHETUYECKHX HCCJIEHOBAHHM IIHPOKO
MCIIOJIb3YeTCA ILIoAoBasg Mymuka aposoduiaa (Drosophila) (puc. 23).

®enotun ¥ resorui. Jl10060i opraHusM uMeeT He OLMH, 4 OTPOMHOEe
KoJauyecTBO npusHakoB. Cpegu HUX He TOJBKO BHEIIHHE, OIpenelIsio-
e BHUAWMBIE O0COOEHHOCTH, HO M BHYT-
peaHne. COBOKYIHOCTH BCeX BHEIIHHX M
BHYTPEHHHX IIPDU3HAKOB M CBOHCTB Oopra-
HUaMa HaswelBawT ¢erorunom. Jlwobsie
NIPU3HAKH 34BUCAT OT MHOTI'OYHCJIEHHBIX
(GbHU3HOJIOrUYeCKUX © OHOXMMUYECKHX
IPOILECCOB, KAM LI U3 KOTOPLIX, B CBOIO
odepelb, 3aBUCHUT OT AEATEJbHOCTH OCO-
Obix OenkoB-thepmentoB. OcobenHOCTH
CTPOEHUS ¥ (PYHKIHUOHHUDPOBAHHUA HTHUX
0enKOB, KaK BaAM HM3BECTHO, OIpeHesdaioT-
cf UX CTPYKTYPOIi, 3amudpoBaHHON B re-
Puc. 23. Qposoduna Hax. Kakaeiit opranuam obnagaer cBOUM
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VHUKAJIbHBIM coueraHueM reHoB. COBOKYIHOCTE TIeHOB, KOTOPYIO
OpraHM3M IIOJy4aeT OT poauTeseil, HA3LIBAIOT NeHOTHIIOM.

TeHOTHUII ¥ YCJIOBUA OKPYIKalolieil cpelbl BIUAIOT HA (opMHUpOBaHUe
denoruna. PeHOTUNHYECKUE NPHU3HAKH, ONpeJenseMble TEMH HJIH
WHBIMH TeHAMH, B Pa3JUYHBIX YCJOBUAX CYIIECTBOBAHWA Pa3BUBAIOT-
ca mo-passomy. K comanenwio, mo (eHOTHNY He BCerjga MOYKHO IIO-
HATH, KAKHEe TeHbI COAEPIKUT AaHHAA 0c00b, IO3TOMY Heo0X0aAMMO IIPO-
BeZleHMe COOTBETCTBYIOIMX MCCJIeJOBaHUM.

IIpoBoxs omwiTel, I'. Mengens paboraj ¢ rOpOXOM. OH HMCHOJIB30BAT
AJA CKpeIWBAaHUA DACTeHUS, KOTOpPHIE OTHOCHMIHMCEH K onpee e HHEIM
copman. Tak, nmMeioTcsi copra ¢ 6eJbIMH M KPAaCHBIMU IBETKAMH, e~
TBIMHA ¥ 3€J6HBIMH, TJIAAKUMH ¥ MOPILIUHHUCTBIMM C€éMEeHaMd H T. II.

Taxue copTa HA3BIBAIOT YMCTHIMH JIMHMAMH. Topox Jerxo BbIpaIu-
BaTh, B ycJaoBuUAX YeXuW OH JaéT HECKOJIBKO YpOXKaeB B I'OJ. Ilopox —
camoonvlasiemoe pacmenue, HO B IIPUPOJHBIX YCJIOBHUAX COpTa 0OBIYHO
He CMEIIMBAITCA. B 3KCIIepHMEHTe CaMOOIbLIeHHe JIETKO IpefoTBpa-
THTh, ¥ SKCIEPMMEHTATOP MOJKeT ONBLIATL PacTeHune OBLABIOHA C APY-
roro pacTeHud, T. €. IEePeKPECTHO.

o~

Bosnee moapobuo 06 mccaemosanuax I'. Menzens Bbl MOXKeTe
NpoYMTATH Ha caiire . elem B pasgene «Hayku o
IKUBHHA».

Kakue MEeTombl FreHeTUKW BaM W3BECTHbI? 0 rmbpupono- o
B 4éM CcywHoCTL rmbpuponornieckoro mMetoaa? ruyecKkun

B yém coctouT 3acnyra . MeHpens? MeToA.

Kakumy CBOWMCTBaMK, MONE3HbIMW ANA npoBeaeHUs rmbpunamnsayms.

reHeTUYecKMX uccnenosaHumn, obnanaet ropox? ®eHoTHM.
leHoTwmn.

1. O6bACHUTe, 4TO 0BYyCnoBAUBaeT MHOro0b- Yucraa nuHus.

pasue NpPU3HaKoB y PasHbiX OpPraHu3MoB wnu
ocobeit ogHOro BUAa.

2. HazosuTe napbl NpM3HakoB ropoxa, KoTopkle uc-
none3osan . MeHgens B CBOMX MUCCIEL0BaHUAX.

‘Kakme 06eKTHI y06HO MCIOIB30BATH B MCCIEOBAHY-
SIX C MCTIOMB3OBAHWEM THODPAIOTOTHUECKOro MeToxa?
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§ 17. 3AKOHOMEPHOCTU HACNEOBAHMA

3akoH gomuHupoBaEua. Kak Bawm
y?Ke MSBEeCTHO, IJIA CBOMX MCCJEeHO-
BaHuM MeHIens BbIOMpAs ABe 4uc-
Thle JUHHUU PacTeHUi ropoxa, KoTo-

1. B 4ém cywHoctb rubpuaonoru-
Yyeckoro merona?

2. Kakue CBOMCTBA ropoxa UCMonb- pBle OTJIMYATIHCH TOJBKO MO OJHOMY
30Ban B CBOMX MCCNeAOBaHMAX npusHaky. CkpemuBanue I'. Menge-
I. MeHgens? JleM DacTeHWil ropoxa, MCXOLHO OT-

JMYAIOUIUXCA TOJBKO IIBETOM TI'OpPO-
INMH (3KENTBIM MM 3€JEHBIM), MO-
Kas3aJjo, 4TO B IIePBOM IIOKOJIEHUHU CeMeHa y BCeX I'MOPUAHBIX pPaCTeHWMI
OKa3aJIMCh HCKJIIOYMUTENbHO kéarbiMu. Korza ke Menpgens mosTOpmi
CBOM OIBITHI HA PACTEHHAX, OTIAMYAIOMIMXCH APYr OT ADPyra IO APYro-
My HOPHUSHAKY — (opme ceMsH (IVIajKue HJIU MODIIUHHUCTHIE), TO BCe
rubpyUIHbIe PACTEHUSA TEPBOTO IOKOJEHUS MMeIH IIaiKue CeMeHA.

IIposiBnsomuecss v ru6pujoB MepBOro MOKOJEHHS npus3HaKu (xe-
TBIH LBeT MM TIJIaJKOCTh ceMsaH) MeHiesb HAa3BA JOMHHAHTHBLIMH,
a InojaBiseMble NPU3HAKM (3eJ€HBIA IIBET MM MODPIIHHHUCTOCTEL Ce-
MsAH) — peneccMBHBIMM. Ha OCHOBe NOJYYeHHBIX AAHHBIX I'. Menpgenn
copMynInupoBaN 3aKOH eduHoobpasus zubpudos nepeozo noKoieHUs,
wiu domunuposarus (puc. 24, a):

NPY CKpeLmBaHuM ABYX YNCTLIX NMHWA OPraHN3MOB, OTAMYAIOWMXCA APYr OT
Apyra OAHWM NpPU3HAKOM, BCe rMbpuabl NEPBOro MOKONEHUs ByayT UMETb
NPpU3HaK OAQHOro M3 poauTenei, U NOKONeHUe Nno AaHHOMY NpuaHaky Gyner
eanHooBpasHbIM.

3akon pacmeruienus. I'. Mergens NPOJOJI3KWUJI CBOM ONBITHEI: U3 I'ub-
PHAHBIX CEM#AH BBIPACTHJI PACTEHMS MU CKPECTHJ HUX MeXAy coboii.
ITopcunTeiBas UMCIO KENTHIX U 3€JIEHBIX MOPOIIMH B MOTOMCTBE MHO-
THX [ap PaCTeHUH ropoxa, OH OOHADYIKHJI, UTO y DPACTEHHMH BTOPOro
HOKOJIEHUA OOJBIIASA YACTh TOPOIIMH (3/4) uMesla KEITYI0 OKPackKy, a
MeHbIIas yacTs (1 /4) — senénywo. Taxum o6pasoM, COOTHOIEHHE K-
THIX M 3€JE€HBIX CEMAH B IIOTOMCTBe cocrasmio 3:1.

fsnenune, npm KoTopom CKPelluBaHNe NPHBOAHUT K 0OPas0OBaAHMIO
JacTH IOTOMCTBA C AOMHMHAHTHBIM, & YACTHM C PEIECCHMBHBIM IPHU3HA-
KOM, IOJIYYMJIO Ha3BaHWe pacliellieHHe NpusHakoB. 3atem I'. Men-
A€k TOATBEPAMJI XapaKTep pacllelJIeHHA B ONBITAX € APYIEMH
NPH3HAKAMH DPACTEHUH Tropoxa M OOOCHOBAJN 3AKOH PACULENACHUS

(puc. 24, 0):
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Npv CKpeLiMBaHu1 ABYX MOTOMKOB (rubpwu-
[OB) NepBOro nokoneHus mexay coboi Bo
BTOPOM MOKONEHUW HabniopaeTca paciien-
JleHne, U CHOBa MONBASIOTCS ocobu ¢ pe-
LECCUBHBIMI NPU3HaKamu; 3Tu ocobu coc-
TaBASIOT '/, 4acTb OT BCEro yucna noTom-
KOB BTOPOro MOKONEHWS.

3akoH uMcToThl ramer. I'. MeHaenb
OBITAJCH OOBACHUTH, KaKHe MeXaHU3MBI
ofecmeunBawT eguMHOOOpasue ruOPHUIOB
IIepBOro IIOKOJEHUs M pacliieljieHue
npussaxkoB. Co BpemMeHeM OBLJIO [1OCTO-
BEDHO YCTAHOBJIEHO, UTO KJeTK: pacre- (1C 24 Moworubpuaroe
HUH ropoxa OIpPeJeJEHHOro copra cogep- CKPeWMBaHne (@) v pacuwen-
JKAT TIO ABA TeHAa, KOAUPYIOIIHNe oKpacky. €HWE Npr3Haka (6)

Ilpu arom y OJZHOro copra OKpackKa ce-

MHAH KéaTadg, a y JAPyroro — 3ejnéHas. AHaJOIMMYHO ODCTOHUT MAesIo C
APDYTMMHU IPU3HAKAMHU: HX TaKKe KOAUPYIOT napsl reHos. ['eHbl, oTBe-
TCTBEHHEIE 3a IIPOSBJIEHUE OJHOIrO NpPU3HAKa (HampuMmep, IIBET CeMsH),
IOJIVUMJIM Ha3BaHHWE aJljieIbHbIe TeHbI.

Ecau opraHuaM COJEp:KUT [BAa OJUHAKOBBIX aJljIeJIbHBIX reHa (Ha-
npuMep, 3eJIEHOTO I[BeTa CEeMsfAH), TO TaKOil OpraHM3M Ha3bIBAIOT IrOMO-
3uroTHbIM. Ec/iM jKe ajllesibHBIE IeHbl pas3Hble (HaopuMep, OJUH OIpe-
IesdgeT JKEJNTYIO, 4 APYrol — 3eJIEHYI0 OKPACKY CeMsH), TO TaKOil op-
raHM3M HA3LIBAIOT reTepPO3UroTHHIM. UHCThIe TUHUHM 00pPa30BaAHBI TOJb-
KO TOMOBHMIOTHBEIMHA PACTEHHAMHN, IO3TOMY HPHU CAMOOIBLIIEHHH OHH
BCerjia BOCIIPOMB3BOAAT OAMH BAPHAHT NPOABJIEHUA NPU3HAKA.

Kakvie npu3Hakyi Ha3biBaloT AOMWHAHTHLIMU, 0 - JomuHaHT- o
a Kakue — peueccviBHbIMI? Hbie
Kakue dakTtbl NOATBEPXOAIOT pacllenneHue NpusHa- n peuyeccuBHbIe
KOB Yy BTOPOro NoKonexus rmbpunos? npu3Haku.
: PacwienneHne
1. ChopmynmpynTe OCHOBHbIE 3aKOHbI Hacne- w NPH3HAKOB
OBaHWs NPW3HaKoB, ycTaHoBneHHble . MeHpenem. :
;, Dawre O%OCHoaaH:e 38KOHY H:C'fOTbI ramenT. ANSIenbise rensi,
Fomo3uroTel.
Ferepo3urorsl.
—

‘Beerga nu 10 GEHOTHNY MOKHO OIpefeuTh NeHOTHI?
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§ 18. PELWEHME MFEHETMHECKMX 3AJAY

Gt v praiotabien. Hesmmenags

HOCTH HACJIeJOBAHUA INPUIHAKOB,
1. Kakve reHbl Ha3biBaloT AOMU- OTKpBITBIE MeH/eseM, MOYKHO TIpes-
HaHT“"'M:'- 9 kakue’ = ‘peuec- CTAaBUTh CXEMATHYECKH, HCIOJb3YH
SHRHLIMN TAK HA3LIBAEMEIE CXeMbI CKpeluBa-
2. 410 Takoe ramertbi? HuA. JIna 3anucHl STHUX CXeM HCe-
3. Hem romMo3aurota OTAIMYaeTCA OT HOJNB3YIOT CjeAyomue 0003HaueHns:
reTepo3uroThl?
=P v oykBa P (smar. parentes —

pogoHaYaJlbHHK) 0003HAYAET pOaM-
TeJBCKOEe TOKOJeHHE;

v cumsoa @ (seprano Benepsl) — ;KeHCKasg 0co0b;

v cumBox @ (IUUT M KOmbeé Mapca) — myxcKas 0coOb;

v/ cuMBOJ X — CKpelluBaHue;

v/ OykxBa G (rpeu. gamete — xeHa, gametes — My) — rameTsl,
COCTaB KOTOPBLIX NPHHATO OGBOAUTH KPYKKOM HJHM OTMeYaThb
BEPXHUM NOAUYEPKUBAHHUEM;

v F, (nar. filialis — chIHOBHUMII) — mepBOe MOKOJIEHUE MOTOMKOB,
F, — BTOpOe NMOKOJIeHHe IMOTOMKOB;

v A (unm gwbble Apyrue NpoONHCHBIE JATHHCKHEe OYKBBI) — TeH,
OTBeYarIIui 3a (GOPMHPOBAHHWE JOMUHAHTHOIO NPU3HAKA;

v a (umm g00ble CTPOYHBIE JATUHCKHE OYKBBLI) — rIeH, OTBEYaio-

muii 3a GOPMHUPOBAHHE PEIECCHMBHOIO IPHU3HAKA.

Cxema CKpeIIMBAHMSA MOMKET BBIIVIAAETH CIAeAYIOINIUM 06pasom:
pP; 9 AA X Saa

G: Q
F,: Aa

Ha aroif cxeme mokasaHo, 4TO B KaXKJ0H raMere POAUTEILCKUX OCO-
Geilt Graromaps MeHO3y NPHCYTCTBYET TOJNLKO OLMH AJJIeTbHBIH T'eH: B
ofHOM ciay4dae A, B ApyroMm — a. Takum oOpasoMm, B IepBOM IIOKOJe-
HUH BCE COMaTHYeCKHe KJIeTKU OYAYyT reTepo3UrOTHBIMH — Adg.

B cBowo ouepens, rHOpPUABI NMEPBOTO IMOKOJEHHS C PABHON BEpOAT-
HOCTBI0O MOryT o0pasoBEIBaATH ramersl ¢ resamMmm A uiau a. CayuaiiHble
KOMOUHAIMHA 3TUX TIaMeT MPH IMOJOBOM IIpOIlecce MOIYT AATk BO BTO-
POM IIOKOJIeHHMHW BapuaHThI: AA, Aa, adA, aa.
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NMon nabGoparopun

AJII‘OPHTM penieHHsI reHeTHYECKHX 3aJay

V uyesoBeKa reH QJMHHBIX PECHHI] AOMHUHHDPYeT HaJ re-
HOM KOpOTKHUX pecHuIl. JleHmuHa ¢ JJIUHHBIMH DeCHHIAMH, y OT-
Ia KOTOpOoil OBLIM KOPOTKHE PECHHUILbI, BBIILIA 3aMYX 3a MYMKUH-
HY ¢ KOPOTKHMHK pecHuiamu. CKOIBKO THIIOB ramer obpasyercd y
sweHmuHEbI? CKOABKO TUNOB raMer obpasyercss y MYHKYUHBI?
CKOJIBKO PA3HBIX NeHOTHUIIOB M CKOJbHKO (PEHOTUIOB MOXKET ObITH
cpeiu jerTeil JAHHOH CYNPYKECKOH mapbi?
Pewenue: 1. Banumem 06beKT UCCIeAOBAHUA M 0003HAYCHHUS
TeHOB.

O6nwext | I'en |IIpusnar AA n Aa — JJNUHHBIE PECHHILBI;
aa — KOPOTKHEe PeCHHILBI.

Yeaosexk| A |JnuHHBIE pPECHUIIBI

a |Koporkue pecHHIIEI

2. OnpesesnuM TeHOTHIIBI POAUTENEH.
JKeHIIAHA UMeeT JJIMHHBIE PECHHUIIBI, CJI€J0BATEJIbHO, €€ FeHOTHII MO-
sxer 61T AA uam Aa. ITo ycioBHio 3a7lauM e€é oTel MMeJl KOPOTKHe pec-

HHANBI, 3HAYUT, €ro NeHOTHI — ad, CJeJ0BaTelbHO, I'eHOTHI MKeHIIH-
HbI — Aa. TeHOoTHI €€ cympyra — ad, TaKk KaKk y Hero KOPOTKHe pec-
HHUIBL.

3. BanumemMm cxeMy ckpemmuBanus (Opaxa):

P: pauHH X KOpoO HHILLI
Aa aa

¢ @ @

F,: paunabIe Bl K bi
Aa aa

4. 3anuireM COOTHOIIeHWE IeHOTHUIIOB M (PeHOTHIIOB.
Pacmenyieaue no regoruny lAa @ laa, mmm 1 : 1.
Pacmennenue no dgesoruny Toxe 1 : 1.

5. 3anuineM OTBeT.

OTeer: v 'KeHINUHEI 00pasyeTca ABa THUIIA raMeT; Y MYMYMHBI — OJUH
THII raMer; Cpeid AeTell AaHHONW CyNpPy»KecKoil mapsl MOKeT OBITh ABa
PasHEIX reHOTHOA (FOMOZHIOTHI M TeTEPO3UIOTHI) M JBa PasHBIX (heHOTH-
na (c KOPOTKMMHU ¥ JAJIUHHBIMHM DECHHUIIAMH).
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§ 19. XPOMOCOMHASA TEOPMA
HACNEQCTBEHHOCTWU. 'EHETMKA NONA

Cuelmemloe HacJeIo0BaHHe npu3sHa-
KoB. B mauane XX croserus craio

1. Kakme reHbl HasbiBaloT annesnb- oueBMIAHBIM, uTO0 I'. MeHzgenn oT-
HbIMU? KPBLJI €eAUHbIE 3aKOHOMEDPHOCTH Ha-
2. 410 Takoe KpoccuHrosep? CIeCTBEHHOCTH MOJIA BCeX XHUBEIX

OpPraHMu3MoB. Ho BMmecre ¢ Tem cra-

JH HaKaIlJIUBATHCHA CBEIAEHUSA O TOM,
UTO B HEKOTOPBIX CJyYasx pacliemn-
JleHue He NnojunHseTrca 3akoHam I'. Menzend.

B 1902 r. amepukanern; Yuasam CeTTOH IIPEIOIOKHI, YTO DIeMeH-
Thl HACJIeACTBEHHOCTH, KOTOPBIE MBI CEroAHs Ha3blBA€M I'eHAMU, MOTYT
pacmosarateCia B Xpomocomax. [leficTBUTENbHO, I'€HOB, KOAUDPYIOIIMX
pasiuYHbBle NPU3HAKU y JI000ro OopraHuama, O4yeHb MHoro. Tak, 1o
NpubIU3UTELHBIM pacuéraM y udesoBeka oxoso 60 000 renos, a Bu-
[0B xpomocoM TonbKO 23. Takum oGpasom, BCe AECATKH THICAY I'eHOB
VMeIlaoTcd B 3THX XPOMOCOMAX.

OcHOBHEIE NPUHIMIIEI HACTIEZOBAHUS I'€HOB, PACIIOJOMKEHHBIX B OJ-
HOM XpomocoMe, OBLIM MCCJIeHOBAHBLI BEIZAIOIIUMCH AMEPHKAHCKUM re-
Hetukom Tomacom Mopramom (1866—1945).

OcHoBHBIM 00'BeKTOM, ¢ KOTOPbIM paboran T. Moprau u ero yuenu-
KU, OblIa 1mwIojoBad Mymka aposopuina (cM. puc. 23), mmeromas Aui-
JOUAHBIA Habop u3 8 XpoMOCOM. DKCIEePUMEHTHl IOKA3AIN, UTO IreHBbl,
HaxojdAmpecsa B OAHOI XpoMocoMe, IIPM Meilo3e IONajgalT B ONHY ra-
MeTy, T. €. HACJeAYITCA CIEeNJEeHHO. JTO SBJEeHHe NOJIyYMJIO Ha3Ba-
HHe 3axoH Mopzana.

XpomocomHan Teopusa HacaeacTBenHoctu. Wccremosanusa T. Mop-
raHa JierJii B OCHOBY COBPEMEHHOH TeOpPHH HACJE/JCTBEHHOCTH, OCHOBY
KOTOPOH COCTABIAIOT CJEAVIOI[HE MOJ0KEeHHU:

1. I'en npexacrasisier co6oif yuacTok (A0Kye) XpPOMOCOMBI. XPOMOCO-
MBI IPEACTABJIAIT cODOH IrpyNbl CLEIJeHUS I'eHOB.

2. AnnenpHbIe TeHbBI PACIOJIOMEeHbl B HACHTHUHBIX JOKYCAX TOMOJIO-
TUYHBIX XPOMOCOM.

3. I'ensl pacmonaraioTcs B XpoMOCOMax JIMHEHHO, T. €. APYT 3a ApY-
oM.

4. Kpoccunrosep npezacrasiasier coboi npomecc o6MeHa reHAMH Med-
Y TOMOJIOTHYHBIMH XPOMOCOMAMH.

ITo Mepe pasBHTUA yYeHHMS O HACJIEACTBEHHOCTH IOHATHE «TE€H» I10-
CTEIIeHHO YTO4YHAJOCh. IlepBoHAYANBHO BTUM TEePMHHOM 0003HAUAIU
€IUHULY HACJIEJCTBEHHOCTH, OIpeJeNIAIIYI0 PDa3BUTHe TPHU3HAKA.
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Puc. 25. XpoMOCOMHbIE KOMMNEKCbl CaMku U camua y Apo3ogunb

ITocnie cospmaHmMs XPOMOCOMHOM TEOpPHH HACJIEACTBEHHOCTH WU pacimud-
poBku cTpykTyphl JJHK M reHerrueckKoro xKojga reHOM CTAJIN Ha3bIBATH
yuacrox mosexyasl [JHK, mecymmit madopmManuio o CTPYKType oIpe-
JleIEHHOTO DeJrka.

HacaenoBanue NPUM3HAKOB, CIEIVIEHHBIX ¢ moiom. Ilomasisioinee
OOJIBIIMHCTEO KMUBOTHBIX IIPEJCTABIEHO 0COOAMHM JBYX IOJIOB — MYJKC-
KOro ¥ ’KeHCKOTro, IPHYEM paclieljieHue I10 IIPU3HaKy IoJia MPOMUCX0-
aur B coornomenuu 1:1. Takoe pacujeruienme y moroMcTBa Haburona-
eTcda B TexX clydasx, Korja CKpeluBalTCA rereposurorHas (Aa) u ro-
MosurotHas (aa) popurenbckue ocobu. I'. MeHaens NpeanoIOMUII, ITO
O[IMH U3 IOJIOB IeTePO3UTrOTEH, & APYroil rOMO3UIOTEH IO IeHY, KOTO-
PpBIil ompezesiseT HOJ OpPraHM3Ma.

910 mpeanosoKeHHe OBLIO IMOATBEP:KAEHO B Hayalle XX B., Korja
T. Moprany u ero COTPpyJHHKAM y/ajioCh YCTAHOBUTL, YTO CAMIIBI H
caMKH pasiaudaroTcid Habopom xpomocoM. Bce XpoMocoMbl, KpoMe Of-
HOM mapsl, y MYMKCKHUX U KEHCKHX OPraHM3MOB OJAWHAKOBBI, M Ha3bI-
BAIOT UX ayrocombl. Ho B OfHOU mape XpOMOCOMEI ¥ CaMIIOB M CaMOK
pasIMYHBEI. JTH XPOMOCOMBI IIOJIYYHJIH Ha3BaHME IOJOBBIE XPOMOCO-
mpl. HanpuMmep, y caMOK JApo30oduiabl B Ka)KJ0H KJIeTKe TPH Iaphl ay-
TOCOM M OZHA Ilapa OJAMHAKOBBIX IIOJIOBBIX, TAK HAasbIiBaeMbix X-Xpo-
MOCOM. A y CAMIIOB Te JKe TPH Haphkl ayTOCOM M JBe Pas3HbIE IIOJIOBEIE
xpomocomel — X u Y (pume. 25). Ilpu chopMuUpoBaHHM TaMeT BO Bpe-
MA Melo3a y caMOK Oyaer oOpasoBeIBATHCA OJMH BHJ IraMeT: 3 ayTo-
combl + noJsioBad X-XpoMocoMa. ¥ caMIloB e OYIVT B OJUHAKOBOM KO-
JudecTBe 00pasoBBIBATHCHA [Ba BHAA raMeT: 3 ayTOCOMBI + IIOJOBafA
X-xpoMocoMa HJIH 3 ayTOCOMEI -+ II0JI0Bag Y-XpoMocoMa.
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Ecau npu onsrofoTBopeHny ¢ AHLIEKJIETKON CONBETCH CIepMAaTO30M,
Hecymuii X-XpoMOCOMY, TO M3 TAKOH 3MIOTHI PA30BBETCS CAMKA, a €c-
au ¢ Y-xpomocomoit — camen. Takum obpasom, mos 6yaymiei ocobu
onpejie/igeTcd BO BpPeM# OILIOJAOTBOPEHMA M 3aBUCUT OT TOrO, KaKOi
HabOp MOJIOBBIX XPOMOCOM CHOPMHUPYETCSH B OTOT MOMEHT.

Ecnu reHsl, orBeTCTBEHHEBIE 3a KAKOH-TO NPH3HAK, PACIOJIOMKEHBI B
ayTocomMax, TO HacjIeZOBAHUE OCYLIECTRBIAETCH HE3aBHCHMO OT TOro,
KTO FABJSAETCH HOCHUTEJIeM IeHa — OTel WUJIHM MaTh. Belb ayTOCOMBI y
caMIia ¥ CAMKH OJMHaKOBEl. PacmososkeHune reHa B mOJOBO# XpOMOCO-
Me HAa3bIBAIOT cyenneHuem zema c¢ nosom. Haupmmep, y 4desoBeka B
X-XxpoMocoMe DACIOJIOKEeH JOMHUHAHTHEIN ren (H), onpepensromimit
HOpPMAaJIbHOE CBEPTHIBAHWE KPOBH. PeleccuBHBIN BapHAHT 3TOr0 reHa
(h) NPUBOAMT K CHHIKEHMIO CBEPTHIBAEMOCTH KPOBH, MM reMOMUIHM.
Y-xpomocomMa He MMeeT aJIeJIbHOM K 9TOMY TeHY Napbl, ¥ IPHU3HAK
(HecBEpPTHIBAHME KPOBM) IPOABJISAETCH Yy MYKUUH, HECMOTPS HA TO YTO
red h peleccHBeH.

Paccmorpum HacnemoBanume reMmoduIMM Yy 4YeIOBEKAa, COCTABUB CXe-
My ckpeiuBaausa. ObozHaunm OykBoi H ajensb, onpenensiomui Hop-
MaJIbHOe CBEPTHIBAHME KPOBH, a OYKBOM & ajiensb, ompeaeraioniuii re-
mopuauo. Torsma B moToMcTBe 3J0POBHIX POAUTENEH C I'eHOTHIIAMU
XX u XPy Oyamer HabaOAATHCA:

P: §X°x* x & X8y
«@ @@ @

P @XE3F S X7Y S XEP A XY

W3 cxeMbl BUAHO, YTO MAJbYUKM ¢ reHoTHHOM XY GyAyT GOJBHEL.

Taxkum ke obpasoM HacaeayeTca AAJBTOHH3M — HECIOCOOHOCTHL pas-
JAYATh KPACHBIA M 3el€HBIN nBera. JT0od 0ONE3HBIO CTPALAIOT OKOJO
4% wmymunH u MmeHee 1% xeHumuH. BeposiTHOCTHL MOABJIEHHA B IIO-
TOMCTBE TeMO(MHINM, KAK KU APYrux HACJIEACTBEHHBIX 3a00JIeBaHUM,
CYILIeCTBEHHO BO3PACTAeT IIPU POJICTBEHHBIX Gpakax.

l'emorun kak uesocTHas cucrema. [IpM 3HAKOMCTBE C 3aKOHOMEp-
HOCTAMU HAacJieJOBAHHA DA3/JUYHBIX NPHU3HAKOB HA IpHUMepe ropoxa
co3/1aéTcA BIEeYaTJeHHe, YTO Ka(Ablili 'eH B IeHOTHIE AeHCTBYeT caM
no cebe. Ha camom pnene mo0oii OpraHMaM IpeacTaBIdeT co0Oil CJoik-
HYX CKOODAMHHPOBAHHYIO CHCTEMY, B KOTOPOM BCe MpPOILEeCCHI B3aUMO-
cBsi3aHbl. CBA3K MPOLECCOB APYr ¢ APYrOM B OPraHusMe B 3HAUYUTEIbL-
HOH Mepe ompenensieTcs BIAUMOAeHCTBHEM I'eHOB MexAy coboii. Takue
B3aUMO/IEICTBHA, HE BCE BHALI U3 KOTOPBIX MEI ceiuac 3HAEM M IOHH-
MaeM, AeJlaloT NeHOTHII KajykAoi 0co0H eNWHOM LEeJOCTHOM CHCTEeMOIl.



LW N @ W G T R LW N W

69
OCHOBbI MEHETVKM 5

Mona naGoparopusa

TemeTHuecKas CTPYKTypa IOJOBBIX Xpomocom. Tak Kak caMKH
Apo30(UIIEl CIIOCOOHB! TPOM3BOAUTE TOJBKO OAMH BUJ ramer (c moso-
Boi#t X-XpOMOCOMO#), WX HA3LIBAIOT 20MOZAMEMHbLM TOLOM. Camiisl
ApO30(GMI TPOM3BOAAT ABA BHAA raMeT (C MOJOBBEIMM XPOMOCOMaMH
X maun Y), ¥ AX HaA3BIBAIOT 2emepozamemHublm NOJLOM. ¥ MHOruMX
MJIEKOMUTAIOMNX (M y YeJoBeKa B TOM dYHCIe), UepBei, paxooGpas-
HBIX, MHOTMX 36MHOBOAHBLIX, PbI0 ¥ GOJIBIIMHCTBA HACEKOMBIX JKEHC-
Kuil 0N TakKe sABJifercAa romoramerHbiM (XX), a MyMKCKOMl — re-
reporamerssiM (XY). V KeHIIMH B KamJI0H KJeTkKe 22 napel ayTo-
COM ¥ [ABe MOJIOBBIE X-XPOMOCOMBI, & y MYMKYHH Te e 22 mapsl
ayToCoM, a TaKKe MoJoBbie X- ¥ Y-XPOMOCOMBI. OpHaKo y MHOI'HMX
BHJIOB XPOMOCOMHOe OIpejieJieHue IoJia BBRIMVIAJAT HHaYe. ¥ orui,
penTHANil ¥ HEKOTOPHIX pPHI0 romMoraMeTHbBI CaMIbl (XX), a rerepo-
ramerHsl caMim (XY). ¥V HeKOTOPHIX HACeKOMBIX (II4€bl, Ky3HeUH-
Ku) camku romoramerHsl (XX), a y caMIoB B XpOMOCOMHOM "abope
ecTh TOABKO OfHA moJsioBas xpomocoma (XO0).

Paznuuusa mojio. MY’KCKOM IIOJ 4acTO HABHIBAIOT CHJIBHBIM. On-
HAKO C TOUKM 3PeHHUs FeHeTHKH 9TO He Tak. My’KCKOH opraHusM Me-
Hee YCTOWYMB KO MHOTMM He(JaronpuATHBIM BO3JAeHCTBHAM: HH(pEK-
nMAM, KPOBONOTEPE, cTpeccy U T. A. B cBA3HM ¢ 9TUM OTHOLIEHHE IIO-
goB 1:1 B nonynanuax moae#i napymeno: Ha 100 pgesouex
poxgaerca 106 manpuukoB. MexaHU3M STOTO ABJEHHSA IOKA HEACEH.
K 18 rozaM COOTHOIIEHHMEe CTAHOBUTCA HOPMAJbHEIM, T. e. 1:1, k 50
rogam Ha 100 :xeHIuHE ocraérca 85 MyskumH, a kK 80 rogaMm — TOJb-
xo 50.

ChopmynupyiTe OCHOBHbIE MONOXEHUA XpO- Q F Xpomocom- 0

MOCOMHOW TEopWUW HaceOCcTBeHHOCTH. Has Teopus

Yro Takoe nokyc? HacnegcrseHHoc-

YeM ayToCoMbI OTNIMHAIOTCA OT MOMOBbLIX XPOMOCOM? | TH. Jlokyec.

Kakve npu3aHakv Ha3blBaOT CLENNeHHbIMK C nonom? | AyTOocombl.

Oxapaktepu3ynTe reHoTUN Kak UenocTHyilo cucremy. . Monossbie
XpOMOCOMBI.

00 TUG 38 B Kakoii MOMEHT BpEMEHH 3aKJIAAbLIBAETCH reHeTHdec-
Kmit most Gyaymeii ocobu u OT 4ero oH 3aBUCHT?




§ 20. OCHOBHbBIE ®OPMbI U3MEHYMBOCTMA.
FEHOTMNWYECKAA U3BMEHYMBOCTD

H3meHYuBOCTE — 3TO CIOCOGHOCTH
OPraHm3MOB NpPHOOPETATH HOBBIE
NPU3HAKH II0J AEHCTBHEM OKpyKa-
ouleil cpeael. PasnuuyaioT aBa Buaa
U3MEHYHUBOCTH! 2EHOMUNUYECKYIO
(HacsieICTBEHHYIO) U (peHoOmMmunuyec-
Ky (HeHacJIeJCTBEHHYIO, MJIH MO-
aupukanuonuyw) (puc. 26).

Fenorunuyeckas M3MeHUMBOCTB, DTOT BUX M3MEHYMBOCTH sarparu-
BaeT HAaCJIe/JCTBeHHYI0O HH(OPMAIMIO OPraHM3Ma U IPOABIAETCH B JBYX
¢dopmMax: MyTanHOHHON U KOMOMHATHBHOM.

MyrauuoHHas H3MEHYMBOCTh CBS3aHA C BO3HUKHOBEHUEM M3MEHEe-
HUIl B IeHOTHIIE, KOTOPbLIE MIPOUCXOAAT MO BIUAHUEM pasHoobpasHBIX
(baKTOPOB BHeIUHeH M BHYTPeHHEH cpefibl U HA3LIBAIOTCH MYyTAIUAMH.
IIpu onpeseIéHHBIX YCAOBUAX OHM NPUBOLAT K BHE3ATIHBIM CKAYKOOG-
PasHBIM H3MEHeHMUAM (PeHOTUIIMYECKUX NPH3HAKOB, IepejaloluXcs ua
MOKOJICHHA B IIOKOJIEHHE.

Myranuu. Eciim MyTanuu BOZHHKAIOT B JIO6BIX KJIETKAX Tesa, Kpo-
M€ rameT, MX Ha3bIBaOT comamuyeckumu. Ecaum MyTupoBana KieTkKa
pacTeHud, M3 KOTOPOH 3aTeM DPa30BBETCHA IOYKA, & BHOCIEACTBUU IIO-
Ger, To Bce KJeTKHM 3TOro mobera GYAyT MyTAHTHBIMH. ITpu Bererarus-
HOM DasMHOKeHHU HOBBIe CBOicTBa OyAyT HAGAIOAATHLCH W YV IIOTOM-
crBa. Hanpumep, tak 6nuim NOJYYeHBI COPTA CMOPOAWHEI ¢ OesibIMu
ArOAAMY, a TaKKe JIOOMMbIe MHOIMMHM HEKTAPDUHBI — COPTA MEpCHKAa
C HEONYIIEHHBIMH ILJIOJAMHU.

Ecnn comatuyeckas MyTanus BOZHUKIA HA PDAHHUX CTAXHAX UHIH-
BHAYaJBHOIO PasBUTUsA (OHTOreHe3a), TO U3 MYTHPOBABIIEH KIETKH
MOJKET PasBUTHCA OOJIBIION yIaCTOK TKAHMU, BCE KJETKH KOTOPOTo Gy-
AyT myraHTHeIMH. Takue ocobu HasweiBaloT Mozaukamu. Hanmpuwmep,
UeI0BEeK C Ijla3aMu pPasHOro IBeTa ABJIseTcs Mosamkod. Ho mpu momo-
BOM Da3MHOKeHHM HOBBLIA NPHU3HAK, MOABUBIIMICHA B pe3yjbTaTe CO-
MaTU4YeCKOM MYyTalluM, IIOTOMCTBY He IepefacTcsd, TAK KakK B ramerax
9TOM MYTaAIMH HET.

Ecnn sxe MyTranusi mpomsolnna B MOJOBHIX KJIETKaX, TO TAKYIO MYy~
Tanuio HasbIBAIOT 2eHepamueHoil, O4eBUAHO, UTO TAKHWe MYTAIlAH Iie-
pefaloTca CAeAYIOIIeMY ITOKOJEeHHUIO.

IIpnuussl B gacrora myraumii. IlosaBiasiomee YUCIO MyTamuiu He-
OJaroupHATHBI MJM Aake CMepPTeNbHBI AJA OPraHM3Ma, TAK KAk OHMU
pPaspymarnT OTPeryJupOBaHHBIH Ha NPOTAMKEHWM MHJJIHOHOB JeT Iie-

1. Y10 Takoe reHotun?
2. Y10 npegcrasnser cobowt reH?

3. Y710 NOHWUMAIOT NOLL 3BOMIOLMOH-
HbIM NpoLeccom?
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NameHYMBOCTb

FeHoTMNM4eckas [ DenoTunuueckas |

|

Puc. 26. QopMbl M3MEHYMBOCTU

JIOCTHBIA reHOTHII. MyTamuy MOryT 3aTparuBaTh KaK OTJAeJbHbIEe I'€HBI,
TAK M IeJble XPOMOCOMBI MJIM Jaske Bech MX Habop.

MyTanuy BOSHMKAIOT IOCTOSHHO W J0BOJBHO dacTo. OaHaxo o0bId-
HO OHH He NpPOABJIAITCA B deHOTHUIIe OpraHu3Ma WM CJeAYIOIero mo-
KOJIeHUS, TAK KAK SBJIAIOTCA pelleCCUBHBIMU. ¥ desoBexa ot 2 no 10%
raMeT MMeIOT Te WM HHble Myrauud. IIpum 61M3KOPOACTBEHHOM CKpe-
muBaHuM (Opaxke MeXIy DPOACTBEHHMKAMH) pelleCcCHMBHbIE MYTHPOBAB-
e TeHbI MOT'YT IEpPeiTH B IOMO3HUTI'OTHOE COCTOSAHHE M IPOABUTHCA B
(eHOTHIIE IIOTOMCTBA.

V KakJ0oil MyTamuy eCcTh KaKas-TO NPUYHHA, XOTA B OOJBIINHCTBE
cy4yaeB Mbl He MOKeM eé ompemenuTb. OJHAKO YHMCIO MyTaldi MOMK-
HO PEe3KO YBEeJWYUTH, BO3AeHCTBYA HAa OPraHU3M C IOMOIIBIO TAK Ha-
3BIBA€MbIX MYyTareHHBIX (aKTOpPOB.

MyTarennsie (paxropbl. K MmyrareHHBIM (DaKTOpaM OTHOCHAT HEKOTO-
pele pusumueckue BosjeicTBHA HA opraHuaM. CHIbHEHIINM MyTareHOM
SABJIACTCS UOHU3UDYIOWee U3NYy4eHue — DIeKTPOMArHWTHBIe BOJHBI C
MAJIEHBbKON IJIHHOH BOJHBI, HO C OYEHb BBICOKOW »Heprmeit. OHmM mpo-
HHUKAIOT B TKAHM M KJEeTKH OpraHuaMa, IOBpexXJas pasjaudHbIe MOoJe-
Kyabl, B uacTHOCTH Mosekynsl JHK. YaerpaduoneroBoe H3IyUeHHE
TaK)Ke OTHOCHUTCH K KOPOTKOBOJHOBHIM. OHO MoOKeT paspymaTh IO-
BEPXHOCTHBIE CJIOM TKaHeil, CTAHOBACH NPUYMHON COJNHEUYHBIX OKOrOB
M 3JI0KAQUeCTBEHHBIX 3abojieBaHUIl.

MyraresasiM (PAKTOPOM TaKiKe SABJISETCH IOBLIIIEHHAA MemMnepa-
mypa. Hanpumep, NpH BhIPAIIUBAHUKA APO30(QHI IpH TemIeparype
Beimre oO6bryHOM Ha 10 °C umeso myTanuil yBeJIMUYUBAeTCs BTPOE.
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OcHoBHbIe opMbI H3MEHIMBOCTH. [ EHOTUMMHECKasA N3MEHYUBOCTL

CupHEHIINM MyTareHHLIM JeHCTBHEM 06JIa7ai0T HEKOTOpLIE XUMU-
ueckue coedunenus. Hanpumep, MyTammu BEISBIBAIOT COJH CBHHIIA H
pTyTH, (opmasuH, XJ0podopM, mpemapaTsl A 60pBOBI € CcenbCKO-
XO3AMCTBEHHBIMM BPEAUTENAMHA U Ap. OTHOCHTENBHO HEJABHO BHIACHU-
JIOCh, YTO NPHUYMHOH MyTaumui MOryT OLITH 6UPYCHL.

W3 cxasaHHOrO CTAHOBUTCH MOHATHO, MOYEMY BAyKHO craparbcs
usberaTh BO3JEHCTBUA M3BECTHHIX MYTareHHBIX dartopoB. U yx co-
BCEM HEPa3yMHO rybuUTh cefsi M CBOMX GYAVIIMX AeTell CO3HATeNbHBLIM
yIoTpebeHNeM CUIbHBIX MYTAT€HOB, K KOTOPHIM OTHOCATCSH HUKOTHH,
AJIKOT0JIb, HAPDKOTHKYM M T. n. Hampumep, TOKCHKOMaHEBI [JIsi KPaTKO-
BPeMEeHHON IIOTePH YYBCTBA PEAJbHOCTH NPUHUMAIOT BEIEeCTBA, HAHO-
cAllMe HeNONPaBUMBLIH yINepd MHOMKECTBY KJETOK ODPraHH3Ma, B TOM
YHCJIe ¥ NIEPBUYHBIM IIOJIOBBIM KJIETKAM, U3 KOTODBIX PA3BUBAIOTCH Sif-
IEeKJeTKN HUIN CIEePMATO30UIEL. )

IBOMOUMOHHAN Poab myraumit. [Io xapakTepy BosgeiicTBuA Ha op-
PaHMBM MYTaluM AEJAT Ha JeTaJbHble, NOJYJIeTATbHbEIE, HeHTpAIbHEIE
U nojesHele. Jlemaavivie Mymayuu B KJIETKaX YeJOBEYeCKOTO opra-
HH3Ma HECOBMECTHMEI C KH3HbIO, U HUX obJjiaziaTesiu DOTHOAIOT WU B
aMOpuoresese, MJIM BCKODE IOCJE DOMKIEHUA.

ITorynemanvHble Mymayuu TPUBOAAT K PE3KOMY YXYAIICHHIO Ka-
KUX-I1060 OPOLecCcoB KUBHEAEATENbHOCTH, UTO B GOJBIIMHCTBE CIyYa-
€B TaKKe PaHO WM MMO3JHO NPUBOAUT K CMEPTH. Y 4YeJjoBeKaA K TAKHM
MYTalMsAM OTHOCHTCH reModuius.

Heiimpanvhbie mymayuu — TOHATHe OTHOCHTEIBHOE, TAK KAK JIIO-
0oe m3MeHeHHe B TAKOIl OT/IAYKEHHOH cHUcTeMe, Kak I'eHOTHII, elBa Ju
MOKeT OBITb He BajKHBIM JJs OpraEusMa. K TAKMM MyTamusM OTHO-
CAT, HAIPUMED, MYTAlUM B y4YacTKaX XPOMOCOM, KOTODbIe He KOAUDY-
1oT OenKmH.

ITonesnbie mymayuu, 1mO-BUAUMOMY, JeKaT B OCHOBE 3BOJIOLMOH-
HOI'o mnpomecca, IPUBOAA K IMOABJIEHUIO NOJIE3HBIX AJsi BUJa IIPUIHA-
KOB. 9TM NPU3HAKH, 3aKPEIUIAACH €CTECTBEHHEIM OTOOPOM, MOTyT ja-
Jlee NPHUBECTH K 00pa3sOBAHUI0 HOBOH CHCTEMATHYECKOH eZUHUILBI —
MOABUAA MJIM Jlayke BHIA.

OcHOBHbIE XapaKTepPUCTUKU MYTaUMOHHOW U3MEHYUBOCTM:

® U3MEHEHWs BO3HWKAIOT BHE3anHo, B peaynkraTte 4ero y opraHuama no-
ABNAIOTCH HOBLIE CBOMCTBA;

* N3MEHEHUA HAcNeanyioTes, T. €. NepeaaioTCs U3 NOKONEHUS B NOKONEHWE;

* MYTaLMOHHasi M3MEHYNBOCTbL HE UMEET HanpaseHHOro Xapakrtepa, T. e.
Henb3s AOCTOBEPHO npepackasarb, Kakol MMeHHO red Oyger uaMeHéH nopg
OeucTBMEM cpefbl.
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Mos naGoparTopun

B opranmu3Me YeJOBeKA MMeeTCd 3alllUTHAA CUCTeMa, NPeNOXpaHi-
jomjasi HAII BHJ OT HAKOIUIEHUs ocobeil ¢ reHeTHYeCKUMH OTKJIOHe-
guaMu. 110 COBpeMEHHBIM CBEZEHMSAM MEeAMIWHCKHUX TeHEeTHKOB, C
XPOMOCOMHBIMH OTKJIOHEHUSIMH POXK/JAeTCHA B CPefAHEeM 70 MmnageHIeB
ma 1000 smoposbix gereit. Ho XpomMoCOMHEIE MyTalH¥u IPOUCXOIAT
ropasgo dYamie, OZHAKO OKOJO NOJIOBAHBI 3MOPHMOHOB C TaKMMH OT-
KJIOHeHHAMH MOTubaT BO BpeMsa OepeMeHHOCTH, a NPUMEPHO 10%
PO AAIOTCH MEDPTBBIMH.

e B MWurepHeTe, HAUpUMep Ha caiTe Www.museum.ru,
‘ gafiguTe penpoAayknuio kKapruHbl Padasns «CuxcTnHCKAA
MajoHHAa». BHUMAaTeJbHO PacCMOTPHTE usobparxeHue NpaBoOH
pykn Ilanst Pumckoro Cukcra II. Kaxyio HacJIeICTBEHHYIO
AHOMAJIMIO M300pasu XyHXOKHHK?

YO Takoe M3MEHYMBOCTb W Kakue eé opMmbl UsmeH- o
. 4YUBOCTb.

BblOEnsAT?

Kakue Buabl FeHOTUMMYEeCKOn WM3MEHYMBOCTU Bam - Myrauun.

W3BECTHbI? . MyrtareHHble
¢ghakTopsbl.

Yro Takoe MmyTauuu?

Yem cOMaTUHecKue MyTauun OTAUYaloTCs OT reHepa-
TUBHBIX?

KakoBa 3BOMIOUMOHHAA Pofib MyTaumn?

KakoBbl OCHOBHbIE XapaKTepUCTUKM MyTauWOHHOW

N3MEHUYUBOCTA?

1. OxapakTepusywte pofib U3y4eHus CcoMaTtvi- w
HecKux MyTaLWii pacTeHuin ons XO3fNCTBEHHOW Ae-
ATENBHOCTW Yenoseka.

2. HasoBuTe OCHOBHbIE MyTareHHblie (hakTopbl.

KaKoBsI IPHYMHBI OTHOCHTENHHO PEAKOro (heHOTHIH-
9ecKOro NPOSBJIEHMA MyTaluil y OprasusMoB?
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§ 21. KOMBEMHATMBHAA M3MEHYMBOCTD

Bo3HUKHOBEHHE PAa3JIMYHBIX KOMOM-
HAUMH NeHOB M HX POJIb B CO3MaHHH
réHeTH4YeCcKoro pasHooOpasus B
npegenax suaa. B ocHoBe KoMOuHa-
THUBHON W3MEHUYMBOCTH JI€IKAT TPHU
OCHOBHbIe NpHYMHBI. IlepBas npu-
YHHa — 3TO NOJ080U npouecc, B pe-
3yJIbTaTeé KOTOPOrO BO3HMKAET OTPOMHBIA HaGoOp pPasHOOGPABHBIX TeHO-
TunoB. Tax, B COMATHYECKUX KJETKAX Ka’skKI0r0 e oBeKa COIEPIKHUT-
cd 23 marepuHCKHe M 23 OTIOBCKHe xpomocomel. IIpu obpazoBanuwm
ramMeT B KaKAVI0O M3 HUX MONAAET JUIIb 23 XPOMOCOMBI, ¥ CKOJBKO M3
HUX OyZeT OT OTHA M CKOJBKO OT MATepd — meso cayuasa. Korpa xe
IPOH3OHIET OIIOAOTBODEHHE, TO B 3UIOTE BCTPETATCS XPpOMOCOMBI Oa-
OymiKu u fefymku no mMaTepu u 6abymiku u geAymwKu 1Mo oTIy. Ilpen-
BHJETH, YbUX XpOMOCOM OyaeT GoJibllle MM MEHbBINE, HEeBO3MOKHO.

Bropas nmpuumea KOMOMHATUBHON M3MEHUMBOCTH — KpoccuHzosep.
Maso Toro, uto Kaskaas HamIa KJIeTKa HECHT XPOMOCOMEI AEAVIIeK M
Oabymex, onpegenéHHas YacTh ITHX XPOMOCOM B Pe3yIbTaATe KPOCCHUH-
FOBEPA IOJNTy4uIa YacTh CBOMX T€HOB OT I'OMOJOTHYHBIX XPOMOCOM,
IpHHALNEXABIIMX paHee APYroil NMuHUMM npeakoB. Takme XPOMOCOMBI
HA3bIBAIOT PEKOMOHMHAHTHBIMM. Y4acTBYsi B (JOPMMPOBAHHM OPraHU3MA
HOBOT'O IOKOJIEHUSA, OHHM NPUBOAAT K HEOMKHUJAHHBIM KOMOHHAIIMIM
NPU3HAKOB, KOTOPBIX He ObLIO HU y OTHA, HUM y MATEpH.

Haxonen, Tperssi nmpuumHa KOMOMHATHBHON HM3MEHUHBOCTH — CLY-
YalHblill xapakmep ecmpey zamem B Iporecce OIJIOAOTBOPEHHA,

IBOJIOIIMOHHOE 3HAYEHHE KOMOMHATHBHOM HM3MEHYHMBOCTH. Bece Tpu
nponecca, Jexamue B OCHOBE KOMOMHATHBHOW M3MEHYHBOCTH,
AEHCTBYIOT HE3aBUCHMO ADYr OT APYTra, co3AaBas OTPOMHOe pasHoobpa-
31€ BCEBO3MOMKHBIX I'€HOTHUIIOB.

I'enpl npu KOMOGUHATHBHON M3MEHUMBOCTH He U3MEHAITCA, HO BO3-
HIKAIOT HOBbIE UX COYETAHUsA, UTO U HPUBOJAUT K IOABJIEHUIO OPraHH3-
MOB C HOBBIMU (DEHOTUIAMHU, KOTOPBIE MOI'YT OBITH KaK MOJE3HBIMHU,
TaK ¥ BPEAHBIMHM B JAHHBIX YCJOBHAX >XKU3HU OPraHU3Ma.

1. HT0 NOHUMAIOT NOA NOMOBbLIM
npoueccom?
2. Y10 Takoe KpoCcUHrosep?

OCHOBHbIE XapakTepUCTUKU KOMBUHATUBHOM WU3MEHYMBOCTHU:

® B YC/IOBUAX CNy4aiiHOro KOMGUHUPOBaHUS reHOB NPU MOSIOBOM npouecce
B3aVMOOENCTBUE PA3NUYHBIX HEANNENbHLIX FeHOB CO30a8T HOBLIE NPU3HAKY;

® NOBbLILAGT XWU3HECNOCOOHOCTL NOTOMCTBA;

® CHWXaeT U HeWTpanuayeT BpeaHOe AEVCTBUE MyTaumii.
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Mos naGoparTopun

Ierepoauc. K KoMOMHATHBHON M3MEHYHUBOCTH INPUMBIKAET fBJICHHE
rereposuca (rped. heteroiosis — m3MeHeHHe, npespamenue). I'erepo-
3uC, MaW rubpuUAHAA CUia, MOXeT HaOIIOAAThCA B IEPBOM NOKOJIe-
HUM IOpU rEOPUANSANHN MeMXAY NpPEeACTABUTENAMU Da3JINIHBIX BUI0B
wim copros. OH TIPOSBJIAETCA NOBHIIIEHEEM YKH3HECIOCOOHOCTH, yBe-
JUYeHHeM pocTa ¥ ApyruMu ocobenHOcTAMH. KiaccHmyecKuUM npuMe-
POM TeTepo3uca IPU HEPOACTBEHHOM CKPEIIUBAHWM SBIAAETCA HAD —
ru6puz oxHOropboro u ABYrop6oro BepOIIOAOB. 910 cUJIBHOE, BEIHOC-
JINBOE JKUBOTHOE, IIIMPOKO MCIOJIb3yeMOe B SKCTPeMaJbHBIX YCJIOBHAX.

OpHoropbwiin Layropbeiit Bepbnion Hap, rubpua mexay opoMenapoM
sepbnog (6akTpwaH) 1 BakTpyaHom
(apomenap)

Kakvie rpuduHsl nexar B ocHose kombuHa- 0 . KombuHa- 0
. TuBHas

TUBHOW WM3MEH4YMBOCTU?

KakoBa ponb NOMOBOrO Npouecca B peanusauvu U3MEHYUBOCTb.
KOMBUHATUBHOW U3MEHYMBOCTH? i PekomMBUHaHTHbIE
B 4éM 3aKk/io4aeTcs 3BONIOLMOHHAA ponb . XPOMOCOMBbI.

KOMBUHATUBHOW M3MEHYMBOCTU?

PackponTe pofib BO3HWKHOBEHWA Pa3/iNyHbIX
KOMOWHALMIA reHOB B CO3AaHUU reHetnyec-
koro pasHoobpasus B npepenax suaa.

s = -~ E—

Peanuayercs i KOMOMHATUBHASL USMEHIMBOCTL Y Opra-
HUBMOB, DPA3MHOKAIONMIMXCA TONBKO GEeCrobiM nyTém?
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§ 22. ®EHOTMNUYECKAA U3MEHYMBOCTD

DeHOTHNIMYECKAA, HIH MoaubdHKa-
IMOHHAA, H3MEeHYHBOCTH. Bee deno-

1. Y10 Takoe deHotvn? THIIHYECKUe NPU3HAKH JXKHUBOIO Op-
2. Kakve ycnosua cpeast Moryt | raHgaMa onpezendlTcd KoMOuMHA-
AEVCTBOBaTb Ha OPraHMIM B nueil I'eHOB, COCTABJIAIOIIUX ero
npouecce oHToreHesa? reHorun. OZHAKO I'eHBI IIOCTOSAHHO

HMCHOBITEIBAIOT BO3JAEHCTBUA CO CTOPO-
HBl BHELIHEHl cpejbl, MO3TOMY CTe-
NeHb NPOSABJEHUA AEHCTBUA I'€HOB MOMKET OBbITH PA3IUYHOMN.

Hanpuwmep, ecsin 3 04HOro Kycra CMODPOAMHEI BereTaTHBHBIM IyTEM
[OTyYHUTE HECKOJIbKO HOBEIX KYCTOB, TO MX PeHOTHIBI OYAYT OZMHAKO-
BeIMH. OaEako GeHOTHUNBI pacTeHUH MOI'YT CHJIBHO OTJHYATLCH APYT
OT ApyTra 10 pasMepy ¥ KOJHWYEeCTBY JIHCTHEB, pasMepy crebiei u T. II.
ITU pa3IuYMA B NPHUIHAKAX Y PaAcTeHUN C OJAMHAKOBLIM Te€HOTHIIOM
CBA3AHBI C TeM, YTO NPOSBJIEHHE I'eHOTHIA 3aBUCUT OT YCJIOBUH BHEII-
He# cpeabl. B mpuseaénnOoM mnpumepe MoOKHO IpeANnoIOMUTh, YTO OC-
BEIIEHHOCTD AJA OXHOTO M3 KYCTOB OKasaJjack 0OoJibIlle, 4eM AJIsH Ipy-
M'MX, WJIH NOJ HUM Jiydlle yZoOpeHa MO4YBa.

PeHOTUNNYEeCKUe M3MEeHeHWS OPraHU3MOB, KOTOphIe HE 3aTparusa-
IOT €r0 reHOM M NOTOMY He IepeAaloTCs U3 MOKOJIEHHS B IOKOJIEHWHe,
Ha3BIBAIOT MOOUPUKAYUOHHBLMU, A DTOT BUJ MU3MEHUUBOCTH — MOIH-
(buMKaANMOHHON H3MEHYHMBOCTHIO.

Hamge Bcero MomupuKamUAM TOXA-
BePJKEHbl KOJIMYEeCTBEHHBbIE INpPU3HA-
KH — pOCT, B€C, MJIOLOBHUTOCTH U T. II.
Knaccuueckum npumepom Mozupuka-
IIHOHHON M3MEHUYHBOCTH MOMKET cay-
JKUTh M3MEHUYUBOCTH (DOPMBI JUCTHEB
V DacTeHHs CTPEJIOJHCTa, YKODPEeHSA0-
meroca oA BOHOM. ¥ oaHOM ocobm
CTPEJIOJIMCTAa OBIBAIOT TPHM BHIA JIUCTh-
€B B 3aBMCHMOCTH OT TOI'O, I'le OHH
PasBUBAIOTCA: IOJ BOJAOH, Ha MOBEpPX-
HOCTHM BOALI MJIHM HA Bo3xyxe (puc. 27).
ITU pasnuyusa B (opMe JHCTHEB ompe-
AENAIOTCA TAKIKE CTENeHbI0 OCBeIléH-
HOCTH, HECMOTDS Ha TO 4yTo Habop re-
HOB B KJIeTKax Ka)J0ro JUCTA OJHHA-
Puc. 27. Crpenonucrt KOB.
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PoJsib ycJIOBHIT BHEIIHEH cpejbl B PA3BUTHM M IPOABJICHHH npusHa-
KOB M cBoiicTB. [lna pasnuuHBIX NPU3HAKOB U CBOWCTB OPraHN3MOB Xa-
paxkTepHa OONbINa# WINW MEHBIIAA 3aBHCHMOCTH OT ycaoBU#A BHeIIHeH
cpeani. Hanpumep, y 4YesoBeKa HBET PaAyHKH U rpymnmna KpoBu OIIpe-
AeNIAIOTCA TOJBKO I'eHAMM, W YCJIOBHA JKHBHM HA 9TH IIPUBHAKU BJIU-
aTh HUKAK He MOryT. A BOT pOCT, BeC, (PH3MUYECKas CUJIA ¥ BBIHOCIH™
BOCTHL CHJIBHO 3aBHCHT OT BHEIIHHWX YCJIOBHH, HAIpUMep OT KOJHHECT-
Ba M KayecTBa NMWTAHMA, (PU3HYECKOH HATPY3KH H JPp. IIpenensr
MOAMGDUKAIMOHHON HM3MEHYHBOCTH Kaxoro-iubo IpH3HAKA HA3BIBAIOT
HOpMA peaKIHH.

MaMeHYMBOCTh NPH3HAKA WHOrAa ObiBaeT OYEHb fonbIIOi, HO OHA
HUKOrZia He MOKeT BBIXOAMTH 3a Ipejesbl HOPDMBI DeaKIlhH. Hampu-
Mep, UeJOBEK MOKeT mpobesxarh 100 M 3a 11,0, 10,0, 9,0 ¢, a BOT 32
4,0 ¢ He cMOKeT HUKOrza. ¥ ONHMUX IPUSHAKOB HOpMa peaKIMHA MO-
sxeT GLITH OUeHb WupoKoil (HanpuMep, Bec OBIKOB, MOJOYHOCTD KOPOB),
a [Apyrue NPHU3HAKH XapaKTepu3yloTcA y3K0il HOPMOUl peaxnuu (ma-
npuMep, OKpacKa IIepCcTH y KPOJINKOB).

Tumanaiickuil Kpoaux — ORHA M3 CTAPEHIINX MOPOJ, BBEIBEJIEHHBIX
qes0OBeKOM. B ero okpace NpPUCYTCTBYIOT JABa IBeTa — TEMHBIA
(uame 4YEpHBIH) U GesbIfi; Jiambl, a TaKMe HOC M XBOCT OKpamieHbl
KOHTpacTHO (a), riiasa KpacHble. Ecnm y rEMaiaiCKoOro KpoJuKa BbI-
MUIAaTh yYacTOK Oeioil IepcTd ¥ MOMECTUTDH €ro B X0JI0/l, TO Ha 3TOM
MecTe BhIpacTeT 4YépHas IIEpCTb (6). Ecnn uépHy0 EepCTh YAAIUTH H
[IOMECTHUTH KPOJHMKA B TEIJIOe IOMeleHne, TO BhIpacTer fesas mepcTh.
[Ipy BBIpANHBAHUM HOBOPOXKJAEHHOI'O rUMaIaiickoro KpoJuKa IPH
remneparype Beime 30 °C Bca mepcTh 6ymer ocraBarbcs Oesoi (8).
V HoTOMCTBA ABYX TAKUX OEJBIX KPOJIMKOB, BHIPAIEHHBIX B HOpMAaJb-
HBIX yCJOBHUAX, Oyzer oObI4HOE pacupeeseHne MATMEHTA.

a 6 B

V3 ¢ka3aHHOrO BEIIIE cleAyeT O4YeHb BaJKHBIN BBIBOA. Hacneayercs
He caM TNPU3HAK, & CHoCcOOHOCTH MPOABIATHL ITOT npu3HaK B OIpeje-
JIGHHBIX YCJIOBUAX, MHBIMH CIOBaMM, HACJIEAyeTCH HOpMA PeaKIu# Op-
ragM3Ma Ha BHEIIHWe YCJIOBHA.
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QeHoTunuyeckas MN3IMEHYNBOCTH

OCHOBHbIE XapaKTepUCTUKN MOAUPUKALMOHHOW U3MEHYUBOCTH:

® MOAUDUKALUMOHHBIE M3MEHEHUS! He MEepPeaaloTCs U3 NOKONeHUs B MOKO-
nexve; :

* MOAUDVKALMOHHBIE U3MEHEHUS] NPOABNAOTCH ¥y MHOrMX 0cobein Bupa u
3aBUCAT OT (PaKTOpOB OKpyXalowei cpeabl;

® MOAVDUKALMOHHBIE U3MEHEHMS) BO3MOXHbI TOMBKO B npegesnax HOpMbI pe-
aKuMu, T. €. B KOHEYHOM CHETE OHM ONPeensioTCs reHOTUMNOM.

Mos naGoparopun

Onucanue penorumon pacrenmi

1. Paccmorpure nsa OK3eMILIAPA HATYPAJbHBIX WM repbapHbBIX
o6pasuos pacrenuii (3maku oxHoOro copra, AHUKOpAacTyIue
WJIH IOMallHWe PACTeHUs OLHOIO BHZA). CpaBuuTe atu pac-
TeHUA, HaWJuTe YepThl CXOACTBA U PasIuyui.

2. PesynbsTarh Habmoaenus (GeHOTUIoB oopMuTe B Buue
CPaBHHUTEJIBHOH TabJuumsl (kpurTepun cpaBHenus MOI'yT
OBITH KauyecTBeHHBIE M KOJIMYeCTBEHHbIE).

3. BhlsABUTe NpU3HAKY, BOZHHKIIHe B pesyabraTe mMommupuka-
LIAOHHON M3MEHYHBOCTU H 00yCJIOBJI€HHEIE T'€HOTHIIOM.

4. Cpenaiire BEIBOZ O npuYuHaAX MOIU(PUKATTMOHHON U3MEHYIH-
BOCTH,

5. OrBerTbTe Ha BOIIPOC: MOYKHO JIM Ha CALOBBIX yyacTkax,
MMEIOINX PasHYyH SKCHO3UIUIO, NIPH OXMHAKOBOM yxone
BRIDACTHTDL OJAMHAKOBBIA YpOKail OBOIIeit? ITouemy?

7 e

| )i
Hayuenue MOAM(PUKANUOEHON H3MEHYHBOCTH WU nocrpoe-
HHE€ BAPMALMOHHON KPHBOIi

Obopydosarue:
HaGopsr 6uomormueckux 00BeKTOB (cemena (acomm, 60608B; KO-
JIOChA TINEHUIBI; JUCThA SAOJIOHU, aKaAUUU U p.) — He MeHee

30 (100) sxsemmiaspos OAHOro BHAA; MeTP VI M3MEPEHHUA pPOCTAa
yYammuxcsa Kiacca.
Xod pabompw.:
1. Pacnososxure JucThs (unm gpyrue o6bexTsI) B HopALKe Ha-
PacTaHuA HUX JJIHHEBL.
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OCHOBbI MEHETUKU

2. Uamepbre AJUHY 00BEKTOB (POCT OAHOKJACCHUKOB), MOJY-
YeHHBIE JaHHbIE 3aIMINMTe B TeTpalb.

3. IloagcuuraiiTe 4YuCJI0 OOBLEKTOB, HMEIOIIHX OJAHHAKOBYIO
nnuay (poct), BHecuTe AaHHBIE B Tab/IUILY:

azmep oO6bexToB V

Yucao 00bEKTOB N

4. TlocrpoiiTe BApHAIIMOHHYIO KPHBYI0, KOTOpas IpeACTaBJIAET
coboitf rpaduuecKkoe BHIpAYKEHUE HM3MEHYMBOCTH IPHU3HAKA!
110 BePTHUKAJM — YacTOTa BCTPeYaeMOCTH NPH3HaKa; I0 ro-
PM30HTANM — CTEelNeHb BbIPAaKEHHOCTH IIPHU3HAKA.

5. CpenaiiTe BBIBOJBI, OTBETHUB Ha BOIPOCHI: KaKHe INPHU3HAKH
(denoTHIIA UMEIOT Y3KYIO, a4 KaKue — IIMPOKYI0 HOpMY pe-
aknuu? Yem obyciaoBiieHa IMHAPOTA HOPMBI PEaKIUH H OT
KaKuX (PAKTOPOB OHA MOKET 3aBUCETH?

Yro Takoe MOAVPUKALMOHHAs W3MEHYU- 0 Mogugu- o

BOCTb? KaLunoHHas
Kakue npv3Haku Yawle noasepraotca MoAvUgUKa- N3MEHYUBOCTb.
LMOHHBIM M3MEHEHUAM? Hopma peakuyun.
Yro Takoe Hopma peakumu? OT Yero OHa 3aBUCUT?

MNpuBeguTte npumepsbl, yKasbiBalouve Ha TO, w
YTO y OpPraHW3MOB HacnedyeTcs He caM Mpu3Hak, a
€NOcoBHOCTL NPOABAATL 3TOT NPU3HAaK B OrNpeaeneH- |
HbIX YCNOBUAX.

I 48 Kak MOKHO 00bACHATH (QAKT CYIIeCTBOBAHMSA JIOAeH
C Pa3HON KOMIIEKIMEH TeIOCI0KeHNT (xymeie u 10J-
HBlE), KOTOpas MpaKTHYeCKH He MEHAeTCA OT HHTeH-
CHBHOCTHM UX nuraHua?




o LW P WG TR A LW N WO e

80

BbIBOAbl K INIABE 3

lemeruka — HayKa O 3aKOHOMEDPHOCTSAX HACJEJCTBEHHOCTH M U3MEH-
YHMBOCTH OpraHu3moB. HacneacTBeHHOCTs HNPOSABISAETCH B CrOCOBHOC-
TH OPraHU3Ma IepejaBaTh CBOM NPHU3HAKM M CBOMCTBA M3 IOKOJIe-
HHUS B NOKOJIEHHE. 3aKOHOMEPHOCTH HACJIEeACTBEHHOCTH NEPBBIM BBI-
apus I'. Menziesib, KOTOPBIN, IPUMEHUB rUOPUAOIOTAIECKHAN METOJ,
YCTaHOBMJI 3aKOHEI AOMUHMPOBAHUA, PacCIleIlIeHHud, YUCTOTHI raMer
¥ He3aBHMCHMOro HACJeAOBAHHA IPH3HAKOB. OTH 3aK0HEI paboraior
B cay4asax, KOrja resbl pacCMaTpPMBaeMbBIX IPU3HAKOB pacmoJjara-
IOTCA B PasHbIX XpoMocoMax. 3aKOHOMEDHOCTH HACJENOBAHUS TIe-
HOB, PpAaCHOJOMEHHBIX B OJHOM XpPOMOCOME, OBIIH BBIABJIEHLI
T. Moprarom, mccrenoBaHUsA KOTOPOrO JIENIH B OCHOBY COBpEMEH-
HOH TEOPUY HACJIeICTBEHHOCTH. DTH M IOCAEAYIOIIMe MCCIeZ0BAHMUS
[IOKa3anu, 49To b0 OPraHuaM IpeACTABISeT COBOH CIOMKHYIO CKO-
OPAMHUPOBAHHYIO CHCTEMY, B KOTOPOH BCE IIPOIIECCHI B3aMMOCBA3Aa-
Hbl U OIPeAeNIAIOTCA B3AUMOAEHCTBHEM IeHOB MEKAY coboii.

HaMeHunBOCTE — 3TO CHOCOGHOCTH OPraHU3MOB npuobperars HO-
Bbleé IIDU3HAKH II0J AeHCTBHEM YCJIOBHII cpenbl. PasgimuaioT reHoTH-
IHYECKYI0 H (DEHOTHIIMYECKYI0 M3MEHUYMBOCTh. | €eHOTHIHYECKAS M3-
MEHYHBOCTE 3aTparuBaeT HaCJeACTBEHHYI0O MHGPOPMALMIO OpraHu3Ma
U OposBIAeTcA B ABYX (opMax: MYTAIlMOHHOA M KOMOMHATHMBHOIM.
Myrannonsas cBA3aHA ¢ BO3HMKHOBEHMEM MYyTAILHA, KOTODEBIE MO-
FyT 3aTparuBaTk KaK OTJAEJbHBIE IeHbI, TAK W IeJibie XPOMOCOMBI
uiIM faxie Bech UX Habop. B ocHOBe KOMOMHATHBHON H3MEHYHBOCTH
JIEJKAT IOJIOBO¥ NpOIecc, KPOCCHHIOBED M CJAYYaHHBIN XapakTep
BCTpeY raMerT B HpoIecce OIUIOZOTBOPEHHA. JTO CO3AAéT OrpoOMHOE
pasHooOpasue reHoTunos. MeHOTHNNYECKAS M3MEHUHMBOCTH CBA3AHA
C BOZHMKHOBEHHNEM MOJM(DUKALHOHHBIX M3MEHEHHI NPUSHAKOB Op-
raHu3Ma, He 3aTparmsammux ero resém. Mccnegosanus moaupuka-
HUOHHOM M3MEHYMBOCTH [OKA3LIBAIOT, UTO HACAEAYETCH He CaM
OpU3HAK, & CHOCOOGHOCTH IPOABJIATH ATOT NPHU3HAK B ONpPENETSHHBIX
YCIOBHAAX.

rA Has TOoro 4T06HI MPOBEPHUTE, KAK BBl YCBOMJIHK MaTepHuaJ

IJIABBI, BHINIOJIHHTE TECTOBbIe 3afaHuMA B pabodeir Terpaau. Ecam BoI
COMHEBaeTeéCh B MPABHJBHOCTH CBOMX OTBETOB, IOBTODHUTE
MaTepHajbl COOTBETCTBYIOIIMX naparpados.



NeHeTMKa YenoBpeka

3aKOHOMEPHOCTH HaC/IeACTBEH-
HOCTH W MU3MEHYUBOCTH ABNAIOT-

CA YHWBEpPCanbHbLIMM ANA BCeX
MUBbIX OPraHW3MOB, B TOM 4YMC-
ne u ans yenoseka. B kauecrse
ob6beKkTa reHeTUKM HenoBek

npeacraesnsier cobo He cambii
yao6HbI Guonoruueckuin BuA.
BuocouuansHbie 0COBEHHOCTH
yenoBeKka Onpefenunu Mertofabl
M3yYeHUsi ero Hac/lefCTBeHHOC-
TH U U3MEHYHBOCTH.

Bbl Y3HAETE
— O MeTojax M3yyeHWUs Ha-
CNeAcTBEHHOCTH YenoBeKa;

— O reHeTHYeCKOM pa3Hoob-

pa3WM uenoseka;

— O B3aMMOCBA3W reHoTHna
yenoBeKa U ero 340POBbSA;

— O BNMAHWK cpefbl Ha reHe-
THYECKOE 3A0pOBbE YesNoBeKa;
— 0 reHeTH4eckux BonesHax

Yyenosexa.

Bbl HAYYMUTECH
— COCTaBNATb POAOCNOBHYIO
yenoseka.




§ 23. METOAblI M3YVHEHMA
- HACNEACTBEHHOCTU MENOBEKA

MeToabl H3yYeHHS HACIEACTBEHHOC-
TH yejioBeKa. YemoBex — He caMbli
VIOOOHBIH O0BEKT INeHETHYECKHUX HC-
ciaepoBaHuii. Cpean ocoberHHOCTEH,
3aTPYAHAIINX H3yUYeHHe UYeJsoBe-
KA, MOJKHO BBIJAEJNHTE CJeAYIOIIue,
Bo-niepBBIX, 9TO HEBO3MOXHOCTh
(HedTHYHOCTL) HANIPABJIEHHOI'O CKpe-
INMBAHUS, & TAK)XXe IPOBEeJeHUA DKCIEPUMEHTOB C UCKYCCTBEHHBIMU
MyTranuaMu. Bo-BTOpBIX, ANA YeOBeKa XapaKTepHO MO3JHEe IO0JIOBOE
CcOo3peBaHMe M, KaK NPaBWJIO, MaJIOYMCIEHHOE HOTOMCTBO. B-Tperhmx,
y 4eJIOBEKa OTHOCUTENbHO GoJiplioe umciao xpomocom (23 mapsr). Ilo-
9TOMY [l M3YYEeHUA HACIEeICTBEHHOCTH M H3MEHUYHBOCTH YeJOBeKAa
paspaboTaHbl ¥ NPUMEHAKITCHA CIEIUATbLHBIE METOLBI.
I'emeanormyeckuii MeTox, WaW MeTOJ POJAOCIOBHBIX, IpeAcCTaBJIsAeT
coboii rpaduueckoe nsobpaskenne MHGOPMAIUHN 0 HAJUYMM UIYIAEMO-
ro IpM3HaKa y TPYNIBLI DOACTBEHHHKOB C YKa3aHHUEM CTEeIleHH HuX
poxcrea. Jlns cocTaBlIeHUs POXOCIAOBHBIX HCIOIL3YIOT OMPENETEHHYIO
cuMBOJNUKY (pume. 28). K comxanernuio,
IIOJIHbIE M TPDAMOTHO COCTABJICHHBIE PO-
ZIOCJIOBHBIE BCTPEYAIOTCA NOBOJBHO Dej-
ko. Hanmpumep, ¢ IOMOIIBLIO 3TOTO MeTO-
Ja 6Bl onpeneséH xapakTep HacJenoBa-
HHSA TreMO(HUIMHA OT HOCHTEJbHUIEI

Boak 9TOro 3aboJieBaHMA — aHIIMHCKOM KO-
P poJieBsl BukTOopmm.

1. Kakne reHeTudeckue meTodbl
BaM M3BECTHLI?

2. Noyemy 4enoseka Ha3biBAIOT
BuocoumanbHbiM CyLLIECTBOM?

—

e

Y denosexka npumepHo B 1% cayua-

gg.&yaenuuﬁ eB pOXKAaloTcA OnmsHenbl. OHH MOIyYT

ObITH pas3HOAHIIEBEle U OJAHOAUIEBHIE.
Pasnosiiyeevie 6iusHensl (ABOMHANIKY)
PoauTtenu reHeTHYECKH PasHOPOAHEI. OHH IOX0MKH
Mexxay coboit He Gosiee ueM GpaThsa MM

[ | CECTDBI, POKAEHHBIE HEOIHOBPEMEHHO,

Oetn M MOryT OBITH pasHOHoOJAbIMH. O0JmHOosaill-
yesvie OITU3HEIBI UMEIOT ONUH H TOT Ke
PeHOTHII, MO3TOMY 06JIaarT MOoYTH ab-
Puc. 28. YcnoBHble 0b03Ha- CONMIOTHBEIM cxojcrBoMm (puc. 29). Ecau
YEHWS, NPUHATBIE NPKW COCTaB- OHH II0 KaKOH-Tu00 IpHYMHE BOCIIUTHI-
NEHUN POAOCNOBHBIX BaJNCh B PDas3HBIX YCJOBUAX, TO Pasiu-
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4ys, BOSHUKIINE MEXIYy HUMH,
[O3BOJIAIOT OIPENeIUuTh HAIpPaB-
JEeHHOCTh M CTelleHb BO3Jei-
crBuA (PAKTOPOB OKpYyKarouei
cpeabl HAa UX TeHBl. B sToMm 3a-
KJIIOYAEeTCH CYIIHOCThL OJM3HELo-
BOI'0 MeToja.

Llumozenemuueckuit memod
3aKJIIUYaeTca B HM3YYEHHUH XPO-
MOCOM IIPH IIOMOIIH MUKPOCKO-
Ina ¥ MO3BOJAET OIPefeUTh HX
yucao U opmy. Mcnone3ysa sToT
MEeTOX, MOKHO pacIo3HaBaTh pasjudyHble 3a00/€eBaHHUA, HAIpUMep
cuaapom JlayHa, B OCHOBE KOTODBIX JIEKUT U3MEHEHHe UHCJa XpOMO-
COM WJIM HapylleHWe uX CTpoeHusi. Kpome TOro, aTOT MeTOJ AaeT BO3-
MOJKHOCTBH OIpPeJeJIUTh MeHeTUYeCKUui Ios aMOpHOHA.

Buoxumuueckue memodvl TMO3BOJAIT OINpeIeJMTh MeCcTO HM Xapak-
Tep Myranuu. Hanmpumep, Opu MyTanuu, BeAyIiedl K 3aMeHe BCero oxa-
HOH AMHMHOKMCJIOTHBI B OIDOMHOI MoJjeKyJe Gejska remMorjobuHa, BO3-
HUKaeT HacleICTBeHHoe sabosieBaHMe, IOJyUYHBIllee HA3BaHHE Cepro-
BHUIHO-KJIETOUYHON AHEMHH, IPU KOTOPOM SPUTPOLMUTHI NPUHMMAIOT
dopmy noaymecsina (puc. 30). HMccinexmoBas AMHUHOKHUCJIOTHBII cOCTaB
remoryiobuHa U OOHAPYKHMB 3aMeHYy, MOXKHO Cpa3y MOCTaBUTh AUArHO3.

MeTo/bl COBPEMEHHOM MOJIEKYJIAPHON I'eHeTHKH IO3BOJIAOT OOHapy-
JKUTh MOBPEX/€HUA HENOCPeJACTBEHHO B MOJIEKYJe — HOCHUTeJIe IeHe-
ruyeckoit madopmanuu, T. e. 8 JHK. Merox amammsa JHK naér
BO3MOMKHOCTE B OYKBAJLHOM CMBICJIE YBHIETh MYyTAllUU U CBA3aTh 3THU
HApyIIeHUs B CTPOGHHM €€ MOJIEKYJ ¢ U3MEHEHUAMH B (PeHOTHUIe.

I'eneTnuyeckoe pazHooOpasue yejoBexka. B reseruxe desjoBeKa TIIa~
TeJIbHO HCCJAeAYIOT XapaKTep
HACJeJOBAHUA MHOI'MX IIPU3HA-
KoB. OT reHoB, MOJYYEHHBIX 4Ye-
JIOBEKOM OT pOAMTEeJIell, BO MHO-
roM 3aBHUCHUT €ro BHEIIHHH 00-
auk (mBer rias, ¢dopMa YUIHON
pakoBuHBI), (U3WUYECKUEe U
YMCTBEHHBIE BO3MOYKHOCTH, Xa-
paKTep, IIPeApPacIIONO¥EeHHOCTh
WJIN, HAIPOTHB, YCTOMYHUBOCTH K
TeM WM WHLIM 0OJIe3HAM, ecTe-
CTBEHHAA TPOJNOJKHUTEJIbHOCTH
KU3HKA u Ap. (rabna. 1).

Puc. 29. bnusHeupl

Puc. 30, CepnoBMOHO-KNETOYHAA aHEMWA
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Metonsl usy4eHus HacneqCcTBeHHOCT YenoBeka

Tabnuma 1
Hexoropsie noMUHAHTHEIE H pelleCCHBHBIE NMPH3HAKH Ye]I0OBeKa

IIpuzrak JoMUHAHTHBIH PeneccuBHBIH
Boasmine Manenbkue
Kapne, cserio-xapue Cepsle nau roay6nie
HJIN 3eJIéHbIe
JanbsHO30pKOCTE HopmanbsHOEe speHune
BausopykoceTs
I'nasza HopmanbHoe speHHe (ecTs peakas
JOMMHAHTHasA (opma)
Ho HOe IIBeTHOE
o iz HansToHU3M
3peHHe
JInuHHBIE pecHHUIIBI KopoTkmne pecHuIb
IIpamoii paspes Kocoit paspes
v Cpobopnas MouKa IIpupocmas mouka
g5
IIMupoxue Yakue
3 IIpamaa uam BOrayTas
Hoc ¢ ropbunkoit panne ¥
TIepeHOoCHUIIa
H V3kas meperHocuna IMTupoxas mepeHocHIla
oc
Konuuk sHOCa cmoTpuT "
Kyprocsiit HOC
IpAMO
HIupoxue HO3APH VYaxue HO3APH
ITonusie ry6nl Touxue ry6s
Hopma CromeHHBIN 110A60POIOK
fAmouka Ha moxbGoponke | Taagxmit noa6opoaoK
Amourkn Ha merax Tnangkue méxn
Briparoomuecsa cryJisr Hopma
Beierynatomue 3y6ur u
M
Hpyrue geprsr Sl Hopma
JIHIA
Ilens mMexnay pesnaMu Hopwma
CnocobHocTs 3arubars | OTcyTeTBue Taxo# cro-
A3BIK Ha3aj cobHOCTH
CnocobHoCcTh cBEpPTHIBaTH| OTCYTCTBHE TakoR cro-
ASBIK B TpyOOuKy cobHOCTH
Toncras HuwxHAS Tyda Hopma
3y0Bl OpH POIKIAEHHH OrcyrerBre 3y60B
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ITpodonxcerHue
IIpusnak JoMHHAHTHBII PeueccuBHBIH
Témubie Ceetanle
He poixue Prixue
Kypuasrie Ilpameie
Obsibicenue (y My»KUMH) Hopma
Hopma Obsbicerre (y YKEHITWH)
Bosnocst Benas npansb Hopwma
IIpe:xgeBpeMeHHOe IIOCe-
POISACRD Hopma
AeHHe
ObunpHAasA B CaTOCTh
o Mamno BoJiOC Ha Teje
Tesa
IlIupox IIHCThIE
panEs Lo Hopwma
OpoBH
TéMmHAA KOMKa Cseryiag KoMa
Koxa Toncrasa Torkas
Becrymkn OrcyrcTBHEe BECHYIIEK
IIpaBOopyKOCTH JleBOpyKOCTH
Kuers ¢ 6 o 7 nans- | Kuers ¢ 5 maneimaMu
aMu
Pyku .
VkazaTensHBIH IIajen VrKasaTelbHBIH manern
IIuHHee Ge3pIMAHHOTO | ANuHHee GE3BIMSHHOIO
(v My»KuuH) (y eHIIHH)
IlpenpacmosioKeHHOCTb
peap 3nopoBuie 3y0nI
K Kapuecy
Huskwuii pocrt Beicoknit poet
HopmansHoe cpéproiBa- | 'emodunna (nmpusHAK,
IIpoune HHUE KPOBH ClelJIeHHBIH C IIOJIOM)
MaJbH eHTa-
HopmanbHasg NUrMeHTa T —
ous
Bac y my»X4uH Tenop
ABCOMIOTHBIN CIYX OrcyTrcTBHE CcayXa

He cieayer 3abmIBaTh O TOM, UTO HA NPOsSBJIeHHe Ji000ro NpusHaKa
CUIbHOE BJIMSAHHME OKasbIBaeT BO3jeiicTBHe OKpyskafommit cpeast. Ha-
npuMep, TAJZaHT Beaukoro xommosuropa B. A. Momapra, KOTOPBIA
MMeJI HacJIeJCTBEHHYI0 OCHOBY, PasBMJICA B IIOJIHOM Mepe yiKe B paH-
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MeTtoabl nayqeHns HaCneaCcTBEHHOCTI YeNoBeka
HeM JleTcTBe, 6arojaps TomMy 4To MaJieHbKHit Boibdraur seipoc B Mu-
pe My3bIKH, CBOOOZHO BJIaZeJ] HOTHOM I'PDaMOTOM eIié [0 TOro, Kak CTas

YUTATE. A BOT POMHCE OH CO CBOMM TAJJAHTOM B CeMbe CAllOMKHHKA, u,
BO3MOXHO, MBI ORI HHUKOTIa He YCIBIIIAJIH O TAKOM KOMIIO3HTODE.

Mon naGoparopus

IIpaBuiia cocTaBIeHMs POJOCIOBHBIX

e PabGora Haj cocraBjeHHEM pPOJOCJIOBHOMH OeckoHeYHa, OHAa
MOXEeT HNPOMIUTHCHA BCIO JKHU3HB U NOTpPeOyeT THIATe/IbHBIX H3bIC-
KaHui, IO3TOMY HEOOXOAMMO 3aBEeCTH apXUB, B KOTODBIA BhI Oy-
fieTe 3aHOCUTHL BCe JlaHHLIe O Ballleil cembe. Bece szammcu, B TOM
4YHCJIe ¥ YePHOBble, HYXXHO BECTH AKKYyPaTHO M KaK MOKHO IOJ-
pobOHee.

e Cnenyer MCronb3oBaTh OOIIENPUHATHIE 0003HAYEHUS.

e Ilpu cocraBieHMHM DOJOCJIOBHOTO ApeBa CTAPANTECH, YTOOBI
Kayaaa BeTo4YKa cojep:kaja (paMHUINI0, UMs, OTUYECTBO. Bermom-
HHUTE COCTOAHME 3J0POBbA O00O3HAYEHHBIX B HEH DOJCTBEHHUKOB,
OCODEHHOCTH XapaKTepa U cyAbbbl KasKIaoro. Paccopocure 06 aTom
BCeX, KTO 3Haja ux. IIpocraBeTe JaThl POXKAEHUA U CMEDPTH U Cle-
JlaiiTe OTMETKH O IepeHecéHHBIX 3aboJieBaHUAX. Bamu poauTean
3aMHTEPeCcyIoTCsA BAIIMMHM MCCJIEJOBAHUAMMU M IIOMOTYT BaM.

¢ Bea panbeeiimmas pabora GymerT cBOAMTHCH K UCTOPHM Balle-
ro poxa. Boccospanmas pojoc/ioBHAA CTAHET HE TOJIBKO HHTepec-
HeuIed ceMelHOH peluKBHel, HO U HEHHBIM MEeIUIIMHCKHUM no-
KYMEHTOM, KOTODhIi OyaeT NmpocTo HEOOXOAMM BaM, BAIIHM [e-
TAM WA BHYKaM, €CIW IPUAETCA 00paTHUTHCA B MeAUKO-TeHe-
THYECKYI0 KOHCYJIbTanuio. Beap naTe HOBYIO }KU3HL — OrpoMHAS
OTBETCTBEHHOCTE!

CocraBienne pomocaoBHBIX

1. Vzyuure OCHOBHBIE IIPABUJIA COCTABIEHUS PONOCIOBHOM; MC-
NONB3YNTE YCIOBHBIE 0003HAYEHU A, [IPEJCTABICHHBIe HA PU-
CyHKe 28; BeTBHM ApeBa HOJKHBI OBITH aOCOJIOTHO CHMMET-
PHMYHBIMH, a KOJHYECTBO BeTBEH — UYETHBLIM, TAK KAaK YHC-
JIO IPEJIKOB € KAaXKABIM BOCXOLAIINM II0-

KOJICHHEeM YIBauBaeTCs: ABA POAUTeNs,
4YeTbipe Jela, BOCEMb NpajeloB W T. JI. 52 0

2. Cumavana musobpasure Ha JucTe Gymarm

POJIOCIOBHYIO cBOeil ceMbu: cels, poagu- 17 28 %0
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FEHETUKA YE/IOBEKA

3aB pAOOM C obo3HaueHueM I10J1a BO3pacT.

Jeit:

4. 3Hasg NOPHHIMI IIOCTPOEHUSA POJOCIOBHOM,

TOPH30OHTAJIH.

Tesiel, cCBOUX OpATHLEB M CecTEp, €ciu OHM Yy Bac eCTh, YKa-

3. BHecuTe B POJOCIOBHYIO OpaThbeB M CECTED BallMX POAUTE-

Crneaymoollee crapiiee HoKoneHue — 0abymIKyu H JeJyIIKH IO
auHUKM OoTua U MaTepu. OHU NMPOJOJIKAIOT BAIl YePTEK BBEPX:

IIepp NpogoJIXHTb eé 1o BepTHKaJH, a CO BpeMeHeM H IO

BBl MOMeTe Te-

Moyemy TpyAHO WCCnenoBaTh HacneacTBeH- @
HOCTb 4YenoBeka?

Kakune reHetnyeckvie MeTtofbl NPUMEHAIOT ANA W3-
YY4eHUA HaCneacTBeHHOCTM Yenoeeka? B 4ém 3aknio-
4aloTCA MX 0CobeHHOCTU?

OT Yero 3aBUCUT reHeTMYeckoe pasHoobpasue yeno-
BeKka? L
Y7o BNMAET Ha (DOPMMPOBaHWe NpWU3HaKoB, OBYc-
NOBNE@HHbIX FEHOTUMOM YenoBeka? w

Wcnonb3ys Tabnuuy 1 Ha c. 84—85, nonbl-

TanTecb onpegenuts y cebs n ceoux Ban3kux O0-
MWHaHTHBIE W pPeLeccUBHbIE (EHOTUMUYECKMe npu-
3HaKu. PEBYJ'IbTaTbI CBOero wuccnegoBaHua npea- i

leHeanoru- 0
yeckum

Meron.
PogocnoBHas.
BnusHeyoBbIA
mMeron.

MeTton
aHann3a AHK.
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ATV 48 Or dero 3aBUCHT (PEHOTHNIMUYECKOE IIPOABJIECHHUE I'eHe-

THYECKHUX HAPYUIIeHUN y JIojei?
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' § 24. 'EHOTMIN M 3[10POBbE YEJIOBEKA

OT reHOB, INOJIy4EHHBIX YEJIOBEKOM
OT pOJHTeNel, BO MHOIOM 34BUCHUT
1. Y10 Takoe reHoTUn? ero BHEUIHHWH o6auK, (husudecKoe u
2. Y10 Takoe 300pOoBbE? YMCTBEHHOE pa3BHTHE, UHDEIID&CIIO‘
3. Yo TaKoe MyTaumu 1 Kakue Wx JIOMKEHHOCTh HJIM YCTOWUYMBOCTE K

SR BN BB ECTHI? 6onessam. Ha mposasinenue mob6oro
NPHU3HAKA CHJIbHOE BIMAHUE OKAa3bl-
BaeT BHELIHAA cpela. JTO CBA3AHO C
TEeM, 4YTO HacjeJyeTcss He caM HPU3HAK, 4 CIOCOOHOCTH HNPOABUTHL €ro
B ONpeeJIEHHBIX YCIOBHAX. 3AOPOBHIIA 00pas KU3HH MHO3BOJAET CHHU-
3UTh PUCK pa3BUTHUA TaKUX 3aboneBaHUM, KAK IUIEPTOHUSA, auaber,
pesmatuaMm. Kpome Toro, 4robel yMEHBIINTE BEPOATHOCTH BOZHUKHOBE-
HUS HacJIe/ICTBeHHBIX 3abosieBaHMi, B PA3BUTHIX CTPAHAX CYIIIECTBYET
MeIHKO-TeHeTHYeCKoe KOHCYJbTHPOBaHHE.

B GospmmHCTBE ClydaeB pasBUTHE HACJIEICTBEHHBIX 3a00JeBaHUit
CBfI3@HO C BO3HHKHOBeHHeM wMmyTtanuii. OueBUAHO, 4TO, ueM DoJbIle B
OKPY:KalollleM Hac MHUPe MYMazeHHbLX (Paxkmopos, TeM BBIIIE BEepOAT-
HOCTh BO3HMKHOBEHHMS MYTAaIlHii, & CJIeJOBATEJIbHO, HACJIEJCTBEHHBIX
3aboJieBaHUHA.

Myrarennsie ¢axropsl. [Io 3aKoHaM, HPUHATHIM B OOJBIIMHCTBE
CTpaH, BCe XUMUYECKUEe npenapamst, ¢ KOTOPHIMH JIIOAN KOHTAKTHUDY-
IOT B OBITY, AOKHBI OBITH 00s3aTeNbHO NIPOBEPEHBI HA MYTareHes,
T. €. He0oOX0JMMO YyCTAaHOBHUTE, He BRIZBIBAIOT Ju OHM myrauui. Taxyio
IIPOBEPKY JOJIXKHBI IIPOXOAUTH NHILEBbie H0OaBKU, JeKapcrsa, yaobpe-
HHfA, KpacuTeJH, CTPOMTEJbHbIE MaTepuasbl, KOCMeTHKa u T. 1.

OdeHb MHOrO MYTAr€HHBIX BEIIECTB COAEDIKUTCH B NPOMbLULLCHHbBLX
8vlOpocax npednpusamuill XUMHUUYECKON W METAJJIYPrUYeCKOM ITPOMBIII-
JIEHHOCTH, XOTS HA COBPEMEHHBIX 3aBojax He MeHee 30% mpousBoj-
CTBEHHBIX 3aTpaT YXOAUT HA CO3JJaHWe OYHMCTHBHIX COODYIKEHHH.

OrHOCHTENIBHO HOBas mnpobieMa — 3JAeKMPOMAZHUMHOE 3AZPA3HE-
Hue okpyxcarwuweil cpedvt. COBpEeMEHHOTO UYEJIOBEKA OKPY:KAeT MHOMKe-
CTBO MCTOYHHUKOB 3JIEKTPOMArHHUTHOIO M3JIYyYE€HHs, NPAYEM MHOTHE H3
HHAX JIOBOJBHO MOINHBIe. K TAKMM HMCTOYHHKAM OTHOCHATCH BBICOKO-
BOJIbTHbIE JIMHUM, MHUKPOBOJIHOBEIE I€YHM, MOHHTOPBI KOMILIOTEPOB H
TeJIeBUB0POB, MOOMIBHEIE Tele(OHBI W T. II.

MEe1 y:Xe TOBOPHJIHA O TOM, YTO MYTALUUA B OPraHU3Me YeJIOBEKa IIPO-
HCXOAAT HOBOJNBHO 4YacTo. IIOCKOJNBKY MyTanu#, KAK IIPABUIIO, pelec-
CHUBHEI, TO Y€JIOBEK, CaM TOr'0 He MOoJo3peBasd, MOXKET HeCTH B celbe
OonpLION HabOp reHeTHYECKUX OTKJIOHeHHIl. Enié B ApeBHOCTH JHOAU
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[EHETVKA YE/TOBEKA

3aMETHJIM, YTO [EeTH, POKAEHHBbIe 0T OGJIHM3KHX POACTBEHHUKOB (Opaxm
MexXy ABOIOPOAHLIMH M TPOIOPOAHBIMYU cécTpaMu U GpaTbAMH H T. II.),
galje CTpajaloT HACIeACTBeHHBIMH 3a00JeBAHUAMHU. Y IOTOMKOB Ta-
KuX OpakoB pe3K0 BO3pacTaeT BepPOATHOCTH Ilepexojia MYyTAHTHBIX re-
HOB B I'OMO3UTOTHOE COCTOAHHWE, W IIATOJOTHA OPOoABJIAeTCA B (PeHOTH-
e TOTOMCTBA: YBEJIMYUBAETCS YHUCJIO MEPTBOPOXKAEHHBIX JeTeil, a Tak-
JKe MJAJleHIIeB C BPOMAEHHBIMH TeHETHYECKUMH OTKJIOHEHHUAMU.
IToaToMy HOYTH BO BCeX CTpaHax Mupa OAH3KOPOACTBeHHbIE OpaKH
3alpelieHbl WA He PeKOMEHIOBaHBIL

I'emernyeckue 3aboJeBanus yejoBeka. K HacTosAlleMy BpeMeHHU
uazsectHo Gosiee 4000 remermueckux saboneBaHWI Ue/IOBEKa, OJHAKO
JOCTATOUYHO IIOJHO ua3yueHo He Oosee 500. PaccMoTpuM HeKOTOpDBIE
U3 HUX.

B nocaexgaue roasl ObLJIO YCTAHOBJIEHO, UTO YV YeJOBEKa MMEITCH re-
HBI, ONpeJeNAlliue BO3ZHUKHOBeHHE OBICTPOM aJIKOTOJIbHOH 3aBHCH-
moctu (anrxozoauszm). Hocurenu TaKkux IeHOB JOJIXKHBI OBITH OCODEHHO
OCTOPOXKHEI, yHnoTrpebiiasa couprocoiepskallue HAOWUTKH HIM JeKap-
cTBa. 3HAHUS O CTPOEHHH STUX IFeHOB U HMX PACIOJIOXEHUH B XPOMO-
coMax IOMOryT OOpOTBECA € A3TOH THAMENOH M NOKA IMPAKTUYECKHM HeMs-
nedumMon DoJIe3HBIO.

Xpomocomubie 3a060€6aHUS BHI3HIBAIOTCA W3MeHEHHAMH B UHCIE
XpOMOCOM HMJIH B HX CTpoeHHH. Tak, B KJeTKax 3J0pPOBOI0 4YeJoBeKa
Haxogurcs nmo 46 xpomocom. Hanmuwme Tperhbeil (JIMIIHEH) XPOMOCOMBI
B 21-ii nmape NpUBOAUT K PasBUTHIO cuHOpoma [JayHa, XapaKTepH3yIO-
IIerocsa HUBKUM POCTOM, YMCTBEHHOI OTCTAJIOCTBIO, OECIJIOfHNEeM M COK-
pameHueM MIPOAOJIHUTEIBHOCTH KU3HHU.

B kakoM cnyyae MOXHO roBOpUTb O Hacnef- 0 f Mepguko- o
CTBEHHOW MPeapacnoNOXeHHOCTU YenoBeka K reHeTu-
3abonesaHuio? ! yeckoe
YT0 ABNAETCA OCHOBHOW MPUYMHOW pasBUTUA Hacneq- i KOHCYynbTUpPOBa-
i
|

CTBEHHbIX 3abonesaHwun? HHe.
Kakoe BnuAHWE OKa3blBaeT cpefa Ha reHeTU4eckoe BnuskopogcrBeH-
3[10POBLE 4enoeeka? HbIA Bpak.

Kakue reHetnyeckne BGonesHM Bam W3IBECTHbI?

MoxuO s u3bekaTh BOSHUKHOBEHUA IE€HETHYECKHMX
zabosieBaHuM?
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BbIBObl K IMNABE 4

leneTnyeckue 3aKOHOMEPHOCTH YHUBEPCAJBHBI AJA BCEX MKUBBIX Op-
TaHU3MOB, B TOM uHCIe M Aad denoBeka. s mcenepoBaHUA reHe-
THKH 4YeJIOBeKa NPHUMEHSAIOT CJeAYIOIIHe MEeTOAEBI: IeHeaJorundecKui,
OJIM3HENOBBIN, IMTOT€HETUUYECKUI W OMOXMMHYECKHEe, B TOM UYHCJIE
meron aHanuza [IHEK.

Or reHoB, MOJMYYEHHBIX YEJOBEKOM OT POAMTENEeH, BO MHOIOM 3a-
BHCHUT €ro BHEIIHUH 00JHK, (U3HUYeCKHe M YMCTBEHHBIe BO3MOMKHOC-
TH, XapaxkTep, NPeJpaclioyioKeHHOCTs UJIH YCTOMYHBOCTE K TeM WJIH
MHBIM 00JIeBHAM, €CTeCTBeHHAA IPOAOJYKUTENLHOCTE KU3HHU U MHO-
roe apyroe. Ha mnposiBienme n060r0 NpHU3HAKA CUJILHOE BJIHAHUE
OKasbiBaeT BHENIHAA cpefia. J9TO CBA3aHO C TeM, dYTO OOBIYHO HA-
cileayercsa He caM NPHU3HAK, a CIIOCOOHOCTH HPOABHUTE €0 B OIpene-
JEHHBIX YCJIOBMAX.

3abosieBaHuA, IPUYUHON KOTOPHIX SABJISIOTCS TeHETHYECKHe HAPY-
LIeHHdA, PacnpocTpaHeHbl ZOCTATOYHO IIMPOKO. B GonsmmuHCTBE Cay-
4YaeB MX pas3BHTHE CBA3aHO C BOBHMKHOBEHMEM B IeHOTHIIE Da3JIHmy-
HBIX MYTAIIHMA.

YacTo Hacneayercsi He 3a00JeBaHHE, 4 NPEAPACIOJOMKEHHOCTh K
memy. Takumm OosiesHAMHE ABNAOTCA AuabeT, peBMaTH3M, aJKOIO-
Jn3M, HapkoMaHu#A. [[n8 npefoTBpAlleHUA IeHeTHUYecKUX 3abojesa-
HU# Heo0XOoAMMO cO3JaHWe NPAKTUKH MEIHKO-TeHeTHYeCKOTO KOH-
CYJIBTHPOBAHUSA.

I-A Onsa Toro 4TobBI NMPOBEPHUTH, KAK Bhl YCBOMJIM MaTepuas
TJIaBbl, BBINIOJIHUTE TECTOBLIe 3alaHusA B paboueil Terpanu. Eciu BeI
COMHeBaeTeCh B NPAaBUJIBHOCTH CBOHX OTBETOB, IOBTOPHTEe MAaTe-
puaabl COOTBETCTBYIOIIHX Iaparpados.



OcCHOBbDBI CENEeKLMM
M OMOTexHonormm

Cenekuus — ogHa M3 BaXKHEW-
WwKUXx obnacted npaKTH4YECKOro
MCNONb30BaHUSA 3aKOHOMEpHOC-
TeH, uccnepyembiXx reHETUKaMM.
Hauyanom cenekuuu MOMHO CuYM-
TaTb TO BpeMs, KOrga 4YenoBek
Ha4yan ofOMalIHUBaTh AWKHUX XKHU-
BOTHbIX M BbipalWWBaTh PaCTEHUS.
BuorexHonorus — 3To NpombiLu-
NneHHoe Mcnonb3oBaHWe 6Guono-
rMYEeCKMX MpPOLECCOB W CHUCTEM
Ha OCHOBE MONY4YeHUs BbICOKO-
athekTuBHbIX ¢opM MUKpO-
OpPraHu3MOB, KYNbTyp KNETOK W
TKaHeW pacTeHWH M XKUBOTHbBIX C
3afjlaHHbIMM cBoMcTBaMu. Hau-
G6onbwmnx ycnexos GuorexHono-
FMA AOCTUrNa BO BTOPOM NONO-
BuHe XX B. u ceiuac npuobpe-
Taer BCé Oonblwee 3HaYeHHe ANA
Pa3sBUTUS LHUBHAW3ALMH.

Bbl Y3HAETE

— KaKOBbl OCHOBHbie 3a4auv M
METOfAbl CeNeKUuH;

— KaKOBbl JOCTHXEHWA MUPO-
BOH M OTEYECTBEHHOW Ccenek-
umnK;

— o BuotexHonoruu, eé no-
CTHXXEHMAX M NepcnekTusax
pa3BUTHA;

— 06 3THYeckux acnekTax
Pa3BUTUS HEKOTOPbIX Hanpas-
NeHuit BUOTEXHONOrUH.
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§ 25. OCHOBbI CENEKLIMM

Cenexnusn (nar. selectio — orbop) —
HAyKa O CO3/laHUM HOBBIX COPTOB

1. Hto Takoe copTt, nopoga W pacTeHH#, IOPOX JKHUBOTHBIX U
LTamm? IMITAMMOB MUKPOOPTaHHU3MOB C HYK-
2. Y10 M3y4aeT Hayka reHeTuka? HBEIMM 4eJOBeKy npusHaxamu. B pe-

3y/bTATE CEeJEeKIHUOHHON paboThl
BRIBOJNATCA HOBbIe (opMbl OakTe-
puii, pacteHuit, rpuboB, XHUBOTHBIX,

3. Y10 Takoe rmbpuamnsaums U ans
4Yero eé nNpUMeHsIoT?

obysajgaomme HacCJENCTBEHHO 3a-
KPEeIUIEHHBIMHA OCODEHHOCTAMHM, PE3KO OTJIHYAKIMMU UX OT MCXOAHBIX
aukux BuAoB. Kak mpaBmio, 93T ocoOeHHOCTH CBA3AHBI C NPOAYKTUB-
HOCTBIO WJIHM JEeKOPATUBHBIMHM CBOMCTBaMH.

3anaua ¥ HanpapJIeHHe CeJIeKIHMHM. 3a/laua COBPeMEeHHO! CeJIeKIuM —
9TO BBHIBe/IeHHEe HOBBIX M COBEPIIEHCTBOBAHUE YK€ CYIIECTBYIOIMHAX COp-
TOB PAacTeHHi, MOPOA KHBOTHBIX M IITAMMOB MHKPOOPraHHU3MOB.

B npomuioM Beke B Halue# cTpaHe ObLIM JOCTUTHYTHI Oosblnme, a
M0 HEKOTOPHIM KYJbTYpPaM BhIZaioOIIHecs AOCTUXKeHus B obnacTu ce-
neknuu. CoBpeMeHHBIE CeJIeKIMOHephl paboTaiT II0 CHAeAYIOIIHM Ha-
IIPaBJIEHUAM:

1) BBICOKas YpOYKailHOCTH COPTOB pacTeHHil, IMJIOAOBUTOCTb M IIPO-
JYKTUBHOCTH HOPOJ JXKHUBOTHBIX;

2) Ka4YecTBO MPOAYKIUHU (BKYC, BHEUIHHH BUJ, JEKKOCTH ILIOAOB);

3) dusuosoruueckue cpoiicTBa (CKOPOCIEJNOCTH, 3aCyXOyCTOHYH-
BOCTb, YCTOWUMBOCTHL K 0OJE3HAM, BPeIUTENAM U HeOJIarompuATHBIM
KJIAMATHYECKHUM YCJIOBUAM).

BTy ¥ Apyrue HANpaBJIEHHA B CeJeKIIMA OPUEeHTHPOBAHBI B IEPBYIO
oyepeb HA WHTEHCUBHOE DA3BUTHE CEJIBCKOXO3ANCTBEHHOIO MPOH3BOX-
CTBA.

Puc. 31. Maccosbin otbop
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Metoasr cenekuuu. OCHOBHBIMM METOJAMM CeJIeKIIMM JI0OBIX opra-
HU3MOB SBJAIOTCA THOPHAM3ANMSA U MCKyCCTBeHHbIH oT6op. IIpm rubd-
PUAMBALMH OCYIIECTBIAETCA CKpPellMBaHHe DPOAMTENbCKUX ocobeidl u
noslydeHme oT HuX rubpuzos. B peayabrate orGopa cpeam I9THX Tub-
PHUAOB HAXOAAT Oco6HM C HHTEpeCyMIUMH 4YeJoBeKa IPHU3HAKAMH.
JanpHelmas ceJleKIMOHHasA pabora BeJETCsA B HaNpaB/IeHWM 3aKpel-
JIeHUS NOJIYYEeHHBIX MPU3HAKOB B COPTE MJIM IIOPOAE ¥ 3aBHCHUT OT OCO-
OeHHOCTEH Pa3sMHOXXKEHHS O0BEKTOB CEeJeKIUH.

VICKyCCTBEHHBINH OT60P MOXKET ObITh MACCOBbLM WU UHOUBUOYALL-
notm. Ilpu maccoBom or6ope (puc. 31) m3 moromcrsa GepyT ocobm ¢
HYKHBIMM NPH3HAKAMH M CKDEIIMBAIOT MX MexAy co0o#, moaydas
rubpuasl Broporo nokosenus. Cpeau HHUX ONATH NPOM3BOAAT Macco-
BBIT 0TOODP Ocobeil ¢ HY)KHBIMU NpU3HAKaMHM u T. A. MaccoBeli orbop
OOBIYHO NMPUMEHHAIOT AJA IePeKPECTHOONbIIAEMBIX pacTeHu#d H A1
sKUBOTHBIX. Tak Obla MoJiyueH copT p:ku Barka.

ITpy MHAMBUAYATILHOM OTGOPEe BBHIGHpAIOT 0COOEL C MHTEPeCyIoUUM de-
JOBeKa IPU3HAKOM M NOJIydaloT oT Heé moromcrsBo. Takoi meron, ec-
TeCTBEHHO, HE MOXKeT NMPUMEHSTHCS IIPH CeJeKINH KHUBOTHBIX, KOTO-
phle Pa3MHOIKAITCA TOJOBBIM IIYTEM. Yame BCero MeTOAOM HHIHUBUIAY-
AJIbHOTO OT6OpPA CO3ZAIOTCS HOBBIE COPTA CAMOONBLIAIONIMXCH PAaCTeHMH.
TakuM NyTéM ObLIM TIOJNYYeHbI KYJbTYPHBIE COPTa KaIllyCThbI (puc. 32).

o Y ypeTHan

konbpabu
BHenoko4yaHHas

6ploccenbckas KpacHOKO4aHHas

Puc. 32. NnavevayaneHelin otbop
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BaskHBIM METOIOM NOJy4YeHHUs HOBBIX COPTOB SIBJIAETCH UCKYCCmeeH-
Hblll MymazeHnes, KOraa, MOABEPras PacTeHHUA AeHCTBHIO I POHUKAOLIe-
TO HB3JIYYEeHHsA M XMMHYECKUX BEIleCTB, BBIBHIBAIOIIMX MYTAIIMH, IIBITA-
IOTCA IIOJIYIUTH OPraHU3Mbl C HOBBIMH IIOJIE3HBIMH cBoMcTBaMu. Tarkum
OyTéM OBIIM IOJYYeHBl HOBbIE BBICOKOYDOKAilHBIE COPTA AUMEHS H
TIIEHUIIBI, BEIBEJIeHbl PA3HOBUAHOCTHA rpubOB U IITAMMbI OaKTepuii, BhI-
ASJAKRIHUX BUTAMUHBI, NHUINEBLIe AMHHOKHCJIOTEI, AHTHOMOTHKHA U T, II.

Bo Bropoit monosune XX B. cTaqu NPUMEHATH NPUHIUIUAIBLHO HO-
BbI€ METOJAbI SKCIIEPUMEHTAJbHOM OMOJIOTMM — KJIEeTOYHYI0 M FeHHYIO
WHIKEHEPUIO, KOTOPbIe OTKPHIBAIOT BO3MOKHOCTH CO3JaHUSA OPraHU3MOB
C HOBBIMH, B TOM 4YMCJIe U He BCTPEYaIOIMMHCH B NpUpOAe, KOMOMHA-
IHAAMH HACJEeACTBEHHBIX MPU3HAKOB.

Kaerounas wH:KeHepHs OCHOBAHA HA KYJBTUBUDOBAHMH OTAEJbHBIX
KJIETOK WJIM TKAHeHd Ha MCKYCCTBEHHBIX NUTATENBHBIX cpexax. Taxue
KJIETOYHBIE KYJIbTYDhl MCIOJB3YIOTCA A CHHTE3a IEHHBIX BEIECTS,
ITPOMBBO/ACTBA He3apasKEHHOrO IOCAZNOYHOIO MaTepuaja, IOJIYYeHU
KJIETOYHBIX rubpuznoB. Meroa rubpuanusamu KJAETOK npuobperaer Bcé
Gonbilee 3HaUYeHHEe B ceqeKnuu. OKaszanoCh, UTO €CJOM B3ATH KIETKH
PasHBIX OpPraHOB, TKaHEW HJIM OPraHU3MOB, OOBEAMHHUTL UX C IIO-
MOIIBIO CHENHUANBHBIX NPUEMOB B OAHY, TO 0OpasyeTcs HOBas rubpug-
Has Kjerka. CpoiicTBa 3T0#l rubGpuaHOR KiIeTKH MOTYT CVIIECTBEHHO
OTJIMYATBECA OT CBOMCTB POAUTENLCKHX KJIETOK.

I'ennasn uHxeHepHsT — 310 LleJIeHANIPABJIEHHBIH IIEPEHOC HYMKHBIX
TEHOB M3 OAHOIO BHJA KHMBBIX OPFaHM3MOB B APYToOif, YACTO OYEHb ja-
JIEKUH 10 CBOEMY IPOMCXOKAEHUI0. DTO IIePCIeKTUBHOE HallpaBJeHHe,
KOTOpOe B HeJalE€KOM GyayIneM IO3BOJMUT YeNOBEKY HeJieHAIIPaBJIEHHO
YAY4IIaTh HACJAeACTBEHHbIe KAYeCTBA OPraHM3MOB, NOJIYYaTh B HEOT'DA-
HUYEHHOM KOJIMYeCTBe IeHHEIe OMOJOTMYeCKM aKTHBHBIE BellecTsa. B
TO K€ BPeMsA MHOIHME y4E€HbIe BHICKA3BIBAIOT OIACEHMs, YTO HEKOHTPO-
JgupyemMeie paborsl B o6JacTH TeHHOMH HHXXKEeHEePHU MOIYT HOPUBECTH K
CO3JaHHAI0 OPraHMU3MOB, OIACHBIX [JIS UEJOBEKA.

I'eneruka kKak HayuHas OCHOBA CeJICKIIMH opraausmoB. Teoperunuec-
KHE€ OCHOBBI CeJIEKIIMHM 3aKJIaJblBaeT COBPEeMEHHAd TeHeTHKa. SHaHue
€€ 3aKOHOB IIO3BOJISIET IeJeHANPaBICHHO YHOPaBIATh MOABICHUEM MY-
TAIUi, IIPeACKa3bIBATh PE3YJIBTATHI CKPEIHBAHWS, IIPaBUJIBHO IIPOBO-
AUTE 0TGOpP rubpuAoB. B pesysibraTe NpUMEHEHUS T'eHETHYECKHX 3HA-
HUIl Ha IpaKTUKe yAAJ0oCch cosxarh G6ogee 10 Tuic. COPTOB IINIEHUILI
Ha OCHOBE HECKOJBKUX MCXOAHBIX AMKHUX (OPM, HOJTYYHUTH HOBBIE
ITaMMBI MUKPOOPTaHW3MOB, BBIJEJIAIONIUX JeKapCTBeHHBIe BeIlecTBa,
BATAMMHBI U T. 1. IIpu srom cenexknus — oaHa u3 BaKHeHIIHUX 06-
JlacTell NPaKTHYeCKOTr0 MCHOJIB30BAHUA 3aKOHOMEpPHOCTeU, wuccienye-
MBIX reHeTukamu. OHa TakKe UCIOIB3YeT AOCTHIKeHUSA MOJIEKYJISAPHONH
6uonoruu, GUOXUMHUHU U APYIUX GUOJOTHYECKHX HayK.
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Mos naGoparopuna

Orpanénnas ruGpuagusanus.
Ilpn orpanéHHOl THOPUAM3ALUU
B CHJIy TeHeTHYecKHX, Mopdoo-
ru4YecKnx, (hHU3UOJIOTHYECKHX H
WHBIX PasiINUYHil IPAMEHAIOT CIe-
nyaJdbHble IIPHEMBI IIPEOOJICHMA
Heckpemmusaemoctu. MexBuIo-
Bhie (MeXpPOoJAOBBEIe) THOPUALI Yac-
TO OKAa3eBalTCA O0eCIIOAHBIMHA
BCJELCTBHE HAPYUIEHHA HpoImec-
COB rameroresesa. B TO ’Ke Bpe-
M#A oTaaNéHHas rubpuausanus
MOYKeT NPUBECTH K BOBHHKHOBEHHWIO (JOPM, IPEJICTABIAIONINX XO3AN-
CTBEHHYIO IIeHHOCTh M3-3a APKO BEIPAYKEHHOro rereposuca (cm. c. 75).
Tax, HanpuMep, NPHA CKPEIIUBAHUY JIOIIAAK C OCJIOM IIOJy4Yaercs BbI-
HOCJIUBBIN, CHJIBHBIN ¥ JOJATOMUBYIIUM TUODHI — MYJL.

WuTepecHo, 4TO y Jowaka — ruOpuAa OCHUIBI U xKepebma — ad-
deKT reTeposuca NPAKTHYECKN OTCYTCTBYeT. BONbIION CHJIONH ¥ BBI-
HOCJMBOCTBIO OTJIHYAIOTCA HAPb. — TUOPHUABI OZHOropbOro M ABYIOp-
ooro BepOsiogoB. LleHHnl Oecmepvt — THOPUABI Gesyru M CTepAALHA.

Yrto Takoe cenekuusa? B Kakux HanpaeneHusax 0 ; Cenekums. o

pa3BuBaeTCA Cenekuua? UckyccTBeH-
Kakue 3agaum pelwlaet cenekums? HbI oTOOP.
KakoBbl OCHOBHbIE METOAbl Cenekumm? UNrxeHepus:

B yém oTtnuyme maccoBoro otbopa OT WMHAMBUAY- KneToyYyHas,
anbHoro? reHHas.

MoyemMy B CenekumMu XMBOTHBIX MPaKTUHECKK w rmbpnansauns.

He MPUMEeHSIT MaccoBbin oTbop?

MOJKHO JIM CUMTATH HAYYHOI OCHOBOH CENEKIUHU TOJb-
KO I'€HeTHKY?




JocTHiKeHUMA MHMPOBOM M OTeYecT-

BeHHOM ceaexkmuu. OCHOBOHN ycnexa

1. Kakosbl OCHOBHble MeToasl ce- CeJIeKIIMOHHO paboThl B 3HAYHTEIb-
nekunn? HOM CTeneHu ABJAAETCA TeHeTHYec-
2. 41O NeXuT B OCHOBE YCNEeWwHOW Koe pa3HooOpasmWe HMCXOZHOI'O Mare-
CenekUuMoHHoW pabotbl? puasna. B cBoeil pabore cenexnuone-
3. Y70 TaKoe CTapeHume? PBI UCIOJB3YIOT BCE€ MHOroobpasme
AUKWAX W KYJbTYDHBIX paCTeHWMH.

B cBaA3M ¢ aTHM BBIZAOIMIHANACA TeHe-
THK U ceJeKmuoHep axkagemMuk Huxomain HUsamoBuu Basuios (1887—
1943) ykasas Ha HEOOXOAMMOCTEL MCIIOJIL3OBATH B CEJEKIHM paCTeHHH
BCé BHJOBOe MHOrooOpasue GJopbl Halleil IJiaHeThl. 110J ero pyko-
BOJACTBOM OBIJIM OpPraHU30BAHBI HAYUHBIE HJKCHOEJAMIMM B PpasHEIe
paiionsl 3emuu ans cbopa 06pasmoOB pasJMYHLIX KYJBTYPHBIX pacTe-
HUHM, UX AUKHX OPEJKOB M copoauuei. B xome sxcmegunumii 6bLI0 co0-
paHo Gonee 160 Thic. 00pasmoB pasHBLIX BHUAOB M COPTOB PACTEHWIA.

B macToamee BpeMs 9Ta YHUKaJAbHASA KOJJIEKIUA XpaHUTCH BO Bcee-
COIO3HOM MHCTHTYTE DACTeHMEBOJACTBA U MCIIOJIb3YeTCs CeJeKIIHOHepa-
MM B UX IPaKTH4YecKO# pabore. Tak, M3BECTHBIM COPT O3MMOU IIIIIEHHU-
nel Besocras-1 Obl1 monydeH B peayJibraTe ru0pUAM3alUy COPTOB
apreHTHHCKOM mIneHWNbl M3 Kowlekuumum H. WM. Basunosa ¢ oreuecrt-
BEHHBIMM copTamu. Pabora 1o co3zaHuio ceMeHHBIX KOJIJIEKIIHI pacTe-
HUI npojosskaercs u B Hamre Bpems. Celiuac KOJIJIEeKIUsA, HAYAIO KO-
ropoit mosoxkua H. M. BaBunos, Bkiouaer 6osee 320 Teic. 06pasios.

Orbop m ruGpmAM3anMUsA SABJIAITCH OCHOBHBIMH M TPaAUIIMOHHBIMH
MeTomaMu celeKmuu pacteHuit. [Ipumenss
MacCOBBIM HJIH MHAWBUAYAaJIbHBIN 0TOOD, ce-
JIEKIIMOHED He CcOo3JaéT HU4Yero HOBOTO, a
BbIZIeJIAE€T PACTEHUA C IOJEe3HBIMU KadecT-
BaMM, VyiKe MMelolpHecd B MNONYJAINH.
O9THM METOAOM BBIBEJIEHBI MHOTHME COPTa, B
TOM 4YMCJIe TAK HasbIBaeMble COPTa HAPOJ-
HOM CeJIeKIIMH, HApUMep 3HAMEHUTHIN I10
CBOMM KadecTBaM cOpPT A0JJ0HM AHTOHOBKA.
Ucnonp3ys meTon rudpuUAM3anuud ¢ Iocje-
AVIOIIAM O0TOOPOM, CeIeKIIMOHEepPhl IIOJYUH-
JIM IIeHHBIE BBICOKOYPOIKAMHBIE COPTAa IIIe-
Puc. 33. bpownnepHbli Ublin- HHUIIBI, PXKH, OOACOJHEYHHUKA, OBOIIHEIX,
neHok IJIOOBBIX M APYIHX KYJIBLTYD.
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B pa3spaloTKy TeOpHH M HPaKTHKU CeJleK-
MU pacTeHU OOJIBIIOI BKJIAJ BHEC YYEHBIN-
cenexnuonep Uean Bnagumuposuy Muuypusr
(1855—1935). On BeBexr okoxo 300 HOBBIX
COPTOB ILIOAOBBIX pacTeHuit. B cBoux pabo-
TaX OH MIMPOKO NPUMEHAJ CKPewusanHue 2eo-
zpapuuecku omodanénnvtx gopm. Tak, crpe-
muBasg ¢paHiysckuii copr rpymu Bepe po-
ANb ¢ AUKONA YCCYPMHCKON M BhIpaliuBasg
CeAHIIBI B YCJ0BUAX cpefHeil monocsl Poccuwn,
OH co3fan copT Bepe 3uUMH#AA, COYETAIOIIUMA
BBICOKHME BKYCOBBIE KauecTBa IIJIOLOB C
3UMOCTOHKOCTBI0. MeToabl, pasdpabdoTaHHbIE H U B

. 1. Baswnos
M. B. MuuypHHEIM, YCHEIIHO HCOOJbL3YIOTCH (1887—1943)
ceJIeKIIMOHEpaAMU U B HACTOAIlee BpeMs.

OcHOBHBIE MeTOAbI CeJIEKIIMM KMBOTHBIX Te Ke, YTO M MeTOJBI ce-
JeKIMY PACTeHNi, HO NPU UX NPUMEeHeHUH CeJeKIMOHepaM NPUXOAUT-
cA YYUTHIBaTH psaJ ocobeHHOCTeH, XapaKTepPHBIX JJIA JKUBOTHBIX. -
BOTHBIE PA3MHOKAIOTCHA TOJBKO II0JIOBBIM IIYTEM, & KOJUIECTBO ocobeit
B OTOMCTBE HEBEJIMKO. B CBA3M ¢ 3TUM IpH Hoxbope CesleKIUOHEPY
BAJsKHO OIIpeflesIuTh HACJAe[ACTBEHHbIE NPU3HAKH, KOTOPble HEIOCpes-
CTBEHHO y TIPOM3BOAMUTENEH MOIyT He NpPOABIATHECH, HalpUMEp Hacaex-
CTBeHHBIE NPU3HAKHM CAMIOB IO KUPHOMOJOYHOCTH WJIM SANIEHOCKOC-
tu. I[losToMy GOJBIIYI0O 3HAYMMOCTH NIPHOOpeTaeT OIEHKa MKMBOTHBIX
[0 MX POZOCTOBHON ¥ IO KAYECTBY MX MOTOMCTBA. Hacro BajKHOe 3HA-
yeHHe HMeeT YUYET 9KCTephepa, T. €. COBOKYIHOCTH BHEIIHUX NPH3HA~
KOB XKHBOTHOTIO,

B celeKIuu IIMPOKO HCIOIL3YIOT sBJE€HHe rereposuca. B cesexuuu
pacTeHuil cHayaja BBEIBOJAT DPAJ OTIMYAMIIUXCA APYr OT Apyra 4uc-
THIX JUHMIA, a 3aTeM IPOM3BOAAT MeskJuHeiiHoe ckpemusanue. Ompe-
JeNuB JUHWUH, Y KOTOPHIX o(ddeKT rereposmca NpoABIseTcd Hauboiee
CHJIBHO, MCHOJB3YIOT MX JJMA IOJy4eHUs THOPHAHBIX CeMsAH. ITy Ke
METOAMKY IIPUMEHAIT JJIA IMOJyYeHHusA BBICOKMX ypOaeB KYKYpPY3bl,
OT'ypILOB, TOMATOB M JAPYTHMX KyJAbTyp. B CeJeKIuM KUBOTHBIX SBJIE-
HHMe reTeposuca 0CO0EHHO IIMPOKO NPUMEHSIOT B NTHLEBOACTBE, Ha-
npuMep A MoJIydeHusl OPOMJIePHBIX IBIIIAT (puc. 33).

Coueranmue GJIM3KOPOJCTBEHHOIO CKpEIIUBAHUSA C HEPOACTBEHHLIM
IIMPOKO NPUMEHAETCA CeJIeKIIMOHepaMu /IJIA BBIBEIeHHA HOBBIX IIOPOJ
JKUBOTHEIX. Tax, usBecTHEIH cenexnuoHep Muxaun ®énoposuy HeaHoB
(1871—1935), ucHoab3ys 3Ty METOAMKY, CO3kak BBICOKOIPOAYKTHBHYIO
mopoxy cBuHeil Benas crenHas yxpamHCKas, IOPOAY OBeIl Ackanniic-
Kasa pambyiabe U Jp.
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IMomunaouaguo -— KpaTHOE
yBenuueHue uuciaa (Habopa) xpo-
MOCOM H3JaBHA HCIOJIB30BAJU
OpU CO3JAHUHM COPTOB NINEHHILHI,
pxu (puc. 34), oBca, raprode-
JIf, XJONMYATHUKA, IMJOJOBBIX,
JeKOPaTUBHBIX M IAPYIHX KVJb-
Typ. HHonunnougHble pacTeHudA

a 6 HOABJSAJINCEH CHYYaHO B peayJib-
TaTe eCTeCTBEeHHBIX MyTauuii, B
Puc. 34. Pasmepbl 3epHa y pXu: AMNNO-  HaCTOsIIee BpeMA IPUMEHSIOT
naHon 2n (a) u TetpannouaHoin 4n (6)  MeTOAB! MCKYCCTBEHHOTO IOJIyYe-
HUA MOJHUIIJIOMAOB, BO3uelcTByS
Ha pacTeHUs PA3HBIMH MyTareHamMu (B OCHOBHOM KOJXHIMHOM). Taxum
06pasoM, M3 AMIUIOMAHEIX (2n) moay4armT TerpamiouxHsie (4n) dop-
MBl. BOJIBIIMHCTBO MX HeNepCHeKTHUBHBI, HO OTJAENbHBbIE 06pPasIbI cay-
JKAT LIeHHBIM MaTepHuajioM A rudpuausanuu u orbopa. Ilomunroun-
HBI€ PACTEHHUSA MOTYT OTJIMYATHCA OT OOLIYHBIX 0OOJiee KPYNHLIMHM paa-
MepaMu, BBICOKOM ypoKalHOCTBI0O M 00jJee AKTHBHBIM CHHTE30M
OpraHu4ecKMX BemiecTB. McnosssoBaHme MeTO[a NMOJMUIIOMAUH IIO3BO-
JIAJIO CeJIEKIIMOHEepaM IMOJIYYHUTh ILeHHBIE COPTA CaAXApPHONH CBEKJIIBI,
P¥H, IpeYuXH, Qacoau M APYIruUxX KYJIbTYD.

B cesexnum jKMBOTHBIX MeTOJ NOJHIIONANH NPAKTHUYECKU He npu-
MeHsAeTcA. MCKIOUeHne cocTaBifeT BhIBEJeHME TeHeTHKOM Bopmucom
JIsBoBuuemM AcraypoBeiM (1904—1974) MOAMMIOMAHBEIX MMOPUAOB TY-
TOBOT'O IIEJKONPALA, PASMHOMKAIOIIUXCA HAPTEHOTeHe30M.

Orpanénnas ruGpuaM3alnus MO3BOJTAET B OJHOM OPrAHUBME COBMEC-
THTBH NPU3HAKM, XapaKTepHbIe JJIS PAasHbIX BHAOB M Jaske ponos. Iloy-
YaTh Takue (POpPMEI M3-32 HECKPeIMBAEMOCTH pojuTeseit m Gecruiogus
(crepunbHOCTH) TMGPMIOB O4YEHb CI0MHO. A BOCCTAHOBJIEHHUS ILIONO-
BHTOCTH Y OTAAJEHHBIX rUGpPUAOB pacTeHMii M3BeCTHHIN reHeruk I'eop-
ruit [Imurpuesnu Kapneuenko (1899—1941) npeayiosus MCHOIB30BATE
Merox mosmmouanu. OH mosyums ruGpuj MeXAy KamycToil M peabKol
u, y0eAuBIINCh B ero CTEPHJIBHOCTH, BhIAENWT GOpMY aToro rubpmpa c
VABOEHHBIM YHCJIOM XPOMOCOM, KOTOPas OKAa3aJIach IIJIOLOBHTOIL,

Yemexu reHHOM M KIETOYHON WMHYKeHEPHMM MOTYT AaTh HOBEIE BO3-
MOJKHOCTH B ceseKuuu. Hanpumep, ¢ npuMeHeHHeM 3THX MeTOHOB GBI
COo3JlaH coMaTHYeCKMH rH6pua IBYX BHAOB Kaprodens AUKOro u KyJb-
TypHOTO. Ilonyyennslt rubpujy B CPaBHEHUH C POAUTEIHCKUMHU dopma-
MM HMeJl IPOMeKYTOYHbIe XapaKTepHCTHKH 10 (opMe JHCTa, BelIUyu-
He KayOHei#l, HO oTaMyasca GoJbIIEed MOIIHOCTHIO KYCTA M BHICOTOH
crebaeit, 6arogapsa yemMy u OBLI BKJIIOUEH B AANbHEHINYIO NpaKTHYeC-
KYIO CeJIeKI[MOHHYIO padory.




- LW A W G PR A LW N W
OCHOBbI CENEKUMU U BUOTEXHOJ1I0MN :

Mosn naGoparop

IeATpsl NMPOMCXOJKAEHUA KyabTypHBIX pacremmii. H. V1. Basuios
YCTAHOBMJI BOCEMb WEHMPOB NPOUCXONCOCHUA KYAbMYPHLLX pacme-
Hul: 1) eocmounoasuamexuii — pPOAMHA COH, NpOCA, T'PEYUXHU, MHO-
'MX IUIOZOBBIX M OBOIIHBIX KYJABTYDP; 2) lOdcHoa3uamckuil mponuyec-
Kuii — PpOAMHA pHCa, CAXAPHOTO TPOCTHHUKA, IHUTPYCOBBIX, MHOTMX
OBOIMHBIX KYJABTYD; 3) 020-3anadnHoasuamcrkuii — OUOIEHANA, POXKb,
60060BBIe KyJIbTYPHI, JI€H, KOHOILIA, MOPKOBb, BUHOTpax u Ap.; 4) ne-
pedHeasuamckuii. — PORWHA MSATKOU IIIEHHUNHBI, AYMEeHH, OBCA;
5) cpednezemnomopckuilt — pPOAMHA KAMYCTHI, CBEKJBI, MAaCJHUH;
6) abuccunckuii — poOAMHA TBEPAOU NIIEHHWIBI, COPro, 6aHAHOB, Kode;
7) yenmpaavHoaMepUKAHCKUIL — POAVNHA KYKYpPY3bl, KAKao, THIKBEI,
Tabaka, XJonmuaTHUKA; 8) wicHoamMepuKaHCKUll — POAUHA KapTode-
Js, aHaHaca, XMHHOTO Aepesa.

‘ 006 yuéHbIX, BHECINNX 3HAYMTEJNLHBIN BKJIAJ B PA3BHUTHE
\,_ OTeYecTBEHHON OMOJIOrHM, IPOYHTANTE B KHHAIe M3BECTHOTO

poccuiickoro 6uodpusuxa: [llaons C.D. I'epom u siomen
poccuiickoit Hayku. — M.: KPOH-IIpecc, 1997.

Kakoso 3HayeHue pabor H. . Basunosa ana 0 Monu- o
cenekuwm 1 Buonorum B Lenom? nnongusa.

Kakon Bknag BHecnn pabotel WM. B. MuuypuHa B ComaTtnyeckum
[OCTUXEHUs OTe4eCcTBEHHOW WU MWUPOBOW cenexkuun? m6pug.

Kakue DOCTMXKEHUA B Cenekunin CBA3aHbl C Npume-
HeHnem MeTofoB rubpuausauum U otbopa? w

anIBE,[iI-"ITe npuMepbl UCNoONb30BaHWA B Ce-
nekuwnwn aBneHna reteposuvca,

Kaxne BO3MOMKHOCTH OTKPBIBaeT Iepej ceJeKmuei uc-
[OJIb30BAHME METOJOB I'eHHOHW M KJETOYHOH HWHIKeHe-
pun? :
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'§ 27. BMOTEXHOJIOM'MA: AJOCTMOKEHMA
M NEPCNEKTMEDLI PASBMUTHA

Buorexnonorua. Ilponeccer nmosyue-
HUA HeOOXOOMMBIX YeJOBEKY Be-

1. Kakme xusble 06beKTbl OTHOCAT ecTB C [OMOLIbIO JKMBBIX Opra-
K MMKpOOpraHvu3Mam? HU3MOB HA3LIBAIOT OMOTEXHOJIOTHEeH.
2. KakoBbl 0COBEHHOCTM cenexumm Muorue O0MOTEXHOJIOTHUECKHE IIPO-
XKUBOTHBIX W PacTeHunin? mecchl OCHOBaHBI Ha HEeATEJBHOCTH

MHKPOOPraHU3MOB, POJIb KOTOPEIX B
HIpPOU3BOACTBE JIeKapcTB, Guojoru-
YeCKH AKTUBHBIX COGJUMHEHHM, KOPMOBBIX HOOABOK, MHOTHX MOJIOUHBIX
OPOAYKTOB HEBO3MOYKHO IEPEOIeHUTh.

MuxpoopraausmMsel H oco0eHHOCTH HX cejJexnuu. K Muxpoopranmns-
MaM OTHOCST BCeX IPOKAPHOT, 4 U3 3YKApUOT — MNPOCTENUINTHNX, MHKDO-
cronmueckue ¢opmbl rpuboB U Bozopocieii. Bce oHM HAXOAAT IIAPO-
KOe NpHMeHeHHe B IIPOMBIIIJIEHHOCTH, CEeJIbCKOM XO03AHCTBe, MeIWUIIH-
He. Bakrepum npuMeHSIOT AJIA NPOU3BOACTBA BUTAMHUHOB rpynnsl B,
OHUIIEBBIX U KOPMOBBIX 0€JIKOB, aMHHOKHCJIOT, KOTOPBIX HEJOCTAET B
numie. VM3 niecHeBBIX rpub0B BBIJIEJAIOT BelleCTBA — AHTHOMOTHEKM,
yOuBalilue naTroreHHbIX MuKpoOoB. Muorue GakTepum um rpubel uc-
HOJB3YIOT B CEIBCKOM X03AMcTBe AJs GOpbOBI ¢ PasIMYHBIMHA Bpemu-
TenaMu. HeKoTopble MHUKPOOPraHM3MbI IIOMOTal0T M3BJIEKATH LIEHHBIE
MeTaJlIbl (30J10TO, cepeOpo, Me[b) U3 DPyA HMpu UX nepepaboTke.

Ceneknusa MHUKPOOPraHW3MOB B OTJIMUHE OT CeJeKIIUM PACTeHHH U
JKUBOTHBIX MMeeT psJ ocobenHoctein. Ha HeDo/nbIIOH IJIONIafH B CIe-
OUAaJbHBIX anmaparax ¢ NHTATEeJbHOIH cpefoil B CUMTAHHBIE JHU MOMK-
HO BBIPDACTHUTE MUIIHapAbl ocobeii. IammougHbl reHom (n) MHUKpoOOp-
raHu3MOB JaéT BO3MOXKHOCTE a(peKTHUBHO HCIOJIBL30BATH B MX CeJeK-
UM MYTAIIMOHHBIN IIpOIlecC, II03BOJIAA BEIABJIATE MYTALUU YiKe B
epBOM TOKOJIEHHH.

IIo HegaBHEero BPeMEeHH OCHOBHBIMHM METOJAMH NOJYYEeHHUS BEICOKO-
NPOAYKTUBHLIX IITAMMOB MUKPOOPTaHU3MOB OBLI UCKYCCMBEHHbLIL MY-
mazeHe3 W MOCHeAYIONIUH oTOOP I'PYII I'eHeTUYECKH HUASHTUYHBIX KJe-
TOK — KJIOHOB. YCIEXH, JOCTUIHYThIE MOJEKYJIAPHONH Ouosiorueil u re-
HETHKOH, NIPUBEJIA K CO3JAHWUI0 HOBBIX METOJOB CEJIEKIIHH MHKpoOpra-
HHU3MOB. B MX OCHOBe JIEKHWT IeHHad HHYKeHEpPHUSA, KOTOpas IO3BOJAET
BbIJIEJIATE HEOOXOAMMBIII I'eH M BBOJHUTL €r0 B HOBOE Ie€HETHYECKOoe
OKpYIKeHHe C IIeJIbI0 co3manusa opraHuaMma. C ImMOMOIIBI0 3THX METOHAOB
MOJIYUalOT TaKHe Ba)XKHble MEeIHIIMHCKHE IpenapaThl, Kak HHTep(depoH,
rOPMOHBI POCTaA, MHCYJIUH U IP.
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JlocTHIKEHUS] M NEePCIeKTHBHI PAa3BUTHA OHOTEXHOJNOIHHU. C agpeBHHUX
BpeMEH M3BECTHBI OTZAeJIbHEIe GMOTeXHOJOrnYecKre Mpouecchl, UCIoIb:
3yeMble B DASJUYHBIX cdepax NPaKTHUUECKON AeATeJbHOCTH 1eJOoBeKa.
K HuM oTHOCATCHA XJebomeuenue, BUHOJAeNIHe, IMBOBapeHUE, MPUTOTOB-
JeHWe KUCJIOMOJIOYHBIX NPOAYKTOB ¥ T. A. Hamm npeixkm He HMeH
HpeAcTaBjIeHus O CYTH IIPOIECCOB, JeKAaIUX B OCHOBE 3THX TEXHOJIO-
ruif, HO B Te4YeHHe THICAYENIeTUI, UCIOAB3ysA MeTOJ Mmpod u omuboxK,
COBEpIIEHCTBOBAIN UX. Buosiornyeckas CymIHOCTh dTHX HPOLECCOB OBI-
Jia BBIsBAeHA aumb B XIX B., Grarozapa HaydyHBIM OTKpeITUAM JIym
Macrepa (1822—1895). Ero paGoThl IOCJIYKUJIX OCHOBOH /IS pasBu-
THS IPOM3BOJACTB € MCIOJIL30BAHMEM Da3HOOOPa3HBIX BHIOB MHKPOOP-
raEuaMoB. B nepsoit mososuHe XX B. CTAJIH NPHMEHATH MHUKPOOMOJIO-
rAYeCKMe MIPOIEeCChl [JIA MPOMBINLIEHHOrO MOJYyYeHHUd aleToHa, aHTH-
6MOTHKOB, OPraHUYECKUX KHCJIOT, BUTAMHHOB, KOPMOBOI'O benka.

Venexu, AOCTUTHYTHIE B (DYHAAMEHTAJBHBIX HCCIEIOBaHUAX B 00-
JIACTH IHATOJIOMMHA, OHOXMMHH, MOJEKYJIAPHOH OHOJIOTMM M TeHEeTHKH
BO BTOpOii momosuHe XX B., cmocobcTBOBaM OYyPHOMY DasBUTHIO omo-
Texmomorun. CejleKIHA BBICOKONPOAYKTHUBHBIX IITAMMOB MHKpOOpPra-
HU3MOB II0O3BOJIAJIA YBEIMYUTH d(PPEeKTHBHOCTH OMOTEXHOJOIMYECKHX
IPOIIECCOB B HECATKH M COTHH pAas.

IanbHeiimee passuTHe OMOTEXHOJIOTHM KaK OTPacjH CeTbCKOX03a1-
CTBEHHOTO IPOM3BOJACTBA MO3BOJIMT PEIINTh MHOTHMe BaXkKHBIE NPOOJIe-
Mbl yesioBeuecTBa. Ocrpeiimeil mpobseMoil ABIAETCA HEXBATKa NPOJO-
BOJILCTBUA. B €BA3M ¢ 2TUM ycuiaus OMOTEXHOJIOTOB HamIpaBJIeHBl Ha
noBbIIeHUE 3(PPEeKTHBHOCTHU PACTEeHHEBOJACTBA MU YHXHUBOTHOBOJACTBA.

KyJabTypHEIE PACTEHHA CTPAJAIOT OT COPHAKOB, HACEKOMbIX-BPeIH-
Tesie#t, GUTONATOrEHHBIX I'PUbOB, OaKTepHil, BUPYCOB U T. . ITepeuuc-
neHHbIe GAKTOPHI HAPAAY ¢ HeOJAronpusTHBIMM INOTOAHBIMH YCIOBUA~
MH 3HAUMTEIBHO CHHIKAIOT YPOKAWHOCTE CEJIBbCKOXO3ANCTBEHHBIX pac-
rTeHuii. YuéHBIE He TOJBKO CO3JAlOT BBICOKOYpOsKaiiHbIe cOpTa,
yCcTOWUYMBEIE K HeOJaronpuATHBIM (haKTOpaMm, HO H paspabaTsiBaOT
6MOTeXHOJOTHYECKMe MYTH 3allUThl PACTEHHI: HANpUMepP, IIPOU3BOAAT
fuosioruuecKkre cpeiacTBa GOpLOBI ¢ BpeAUTeJAMHU HA OCHOBE HCIIOJIB30-
BAHHUA MX €CTeCTBEHHBLIX BPAIOB M IMapasHTOB, & TaKe TOKCHYECKHX
OPOAYKTOB, 00pasyeMbIX »KMBBIMM opraHmamaMu. Bcé mmpe Ha mpo-
MBIIILIEHHOW OCHOBe IIPMMEHSEeTCs BereTaTHBHOE DAasMHOMKeHHe Celbe-
KOXO3AHCTBeHHBIX PACTeHHII MeTomoM KyJbTypsl TKaHeil. OH m03BOJA-
eT He TONbKO OBICTPO PA3MHOYKHTH HOBBIE IIeDPCIIEKTHBHBIE COPTa pac-
TeHU, HO M TNOJYYUTHh HE3aPaXEHHBIH BUPYyCaMH mocagouYHBIH
MaTepua.

HecoMHEHHO, yiKe ClAeJaHHBIe OTKPBITUA U Oyaymiue AOCTHIKEHUS B
obsiacTu OMOTEXHOJIOTMH CTAHYT MCIIONb30BATHCH IIPAKTHYECKH BO BCEX
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chepax 4YesOBEUYECKON NeATeNbLHOCTH. B To
JKe BpeMs COBDEMEHHBIE MCCJIeOBAaHHUSA Tpe-
OyIOT HpOBEeJEeHHMA TINATEeJbLHOTO AaHAJIU3Aa
BCE€X BO3MOJKHBIX OIIACHBIX ITOCJEICTBUIA.

JTHYEeCKHe ACIeKThl PA3BHUTHA HEKOTOPbIX
HanpaBJleHMi Ouorexmomoruu. B 1997 r.
HayyHasi obmecTBeHHOCTH Oblia B3Oymopa-
JKeHa coobImeHMeM, YTO B AHIVIMHM YCIEITHO
3aBePIIUJINCH IKCIIEPUMEHTHI II0 IeHeTHdec-
KOMY KJIOHHPOBaHHIO OBUEI. [[yifg aToro me-
MMOJIB30BAJIM ALPA COMATHUECKMX KJIETOK,
[IOJIYYEHHBIX M3 TKAHH MOJIOYHOH KeJe3bl
B3pOCJOH OBIBI-HOoHOpa. M3 aiinexjgerku
Puc. 35. KnoHupoBaHHas  VAQJIAJIOCE AAPO M 3aMeIaloch SAAPOM CO-
oBua fonnw MaTH4YecKoi kiaerTku. O6pasoBaBuryiocs

JUIIOUIHYIO AULMEKJeTKY CTHMYJIUPOBATIH
K APOOJIeHUIO 3JIEKTPOIIOKOM M IepPecaskHBajid B OBIlY-DeIMIMeHTA.
Yepes 148 nuelt npuémMHas MaMa DPOAMJIA JKUBYIO OBEYKY, KOTOPYIO
Hassaau Hosnu (puc. 35).

OTKpBITHE AHIVIMUCKUX YUEHBIX IMOKA3aJI0, YTO COMATHYECKHE KJIOT-
KH B3POCJIOr0 OpraHM3Ma MJIEKOMMUTAIOIUX CHOCOOHEI IepelaBarTh IoJi-
HyI0 MH(pOpManuio O BCeX IPHIHAKAX, XApPAKTEPHBIX IJIs B3POCJOMH
ocobu. CienoBaresibHO, KAK CUMTANM YYEHBIE, OTKPBIBAIOTCA BO3MOMK-
HOCTHM BOCIIPOM3BEJEHUA MHOIOYMCJIEHHBIX T€HETHUECKUX KOIMH BEIAA-
IOIIMXCA IO IPOAYVKTHUBHOCTHM JKHMBOTHBIX-PEKOpAMCTOB. Ho B Xone
JajibHeHIMTHX HaONI0AeHU 3a oBeuko# J[0/1M OBLIO YCTAHOBJIIEHO, YTO
OHa cTajia 0O4eHb ObIcTpO crapeTb. K Tomy Bpemenu, xorga Hosnu fo-
CTHUIJIA PA3MEPOB B3POCJION OBILbI, €€ (hHU3HOJOrHYECKOe COCTOSHUE OBI-
JIO TaKOe Ke, KaK y CTapoi ocodu. 9TO MOCTABHJIO I10J COMHEHHUEe Iie-
J1eco0Opas3HOCTh KJIOHMPOBAHUSA HKUBOTHBIX.

Knonuposanne yenoBeka. CTpeMuUTEeIEHOE PAa3BUTHE GHOTEXHOJIOTUN
OpHUBEJIO K TOMY, YTO IepeJ YesIOBeYeCTBOM BCTAJI BOIIPOC O KJOHUPO-
8aHuUU YesoBexa. B HacTodAlee BpeMs CYIIECTBYIOT Pa3/IMYHbIE IOAXO-
ABl K 9TO# mpobieme. KioHupoBanme uwesoBexka — [JeHCTBHE, 3aKJIIO-
yaiouieeca B (DOPMUPOBAHMU M BBIPAIIUBAHHHM NPUHIMUIWAIBHO HOBBIX
YeJIOBEYECKHUX CYIEeCTB, TOYHO BOCHPOUBBOAANIMX HE TOJLKO BHEIIHE,
HO ¥ HA TeHEeTUYECKOM YPOBHE TOTO HMJIM MHOIO WHIMBH/A, HBIHE Cy-
LIECTBYIOLIEr0 MJIM paHee CYIIeCTBOBABIIero. B Hacrosiee BpeMsa BO
MHOI'MX CTpaHax, B TOM uucie ¥ B Poccun, akTUBHO paspadaTbiBaioT-
CsA 3aKOHBI, HaIpaB/IeHHBbIEe HA BBeJEHHE B IPaBOBbIe PAMKHU paboT 1o
reHHOH HH)XEHEepHHM, a TaKiKe HCCJEeJOBAHMU 110 KJIOHUDPOBAHUIO UYesO-
BeKa. BaXHO, 4TOOBI HOBbIe HAy4YHBIE MCCJIEJOBAHUA M pa3paboTKu B
obnactn 6GMoTexXHONMOTUM OBLLIM HAIPABJEHbLI Ha 0JIar0 YeJIOBeYeCTBA.
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OCHOBbI CENEKUMWN 1 BMOTEXHOJ10MAN Lerli

Mona naGoparopuna

IocaenoBaTeIbHOCTh ONEpPanMii MPH CeJeKIHH MHKPOOPraHH3-
moB. Ha HAYANBHOM 23Tale M3 MCXOAHON KYJIbTYPBI MHKPOOPraHM3-
MOB BBIZEIAIOT Hambojiee MPOAYKTUBHBIE IITAMMEI, ob6iajaioliue Io-
Je3HBIMM JJIA YesjoBeKa cBoiicrBamMu. Ha creayiomiem aramne oTobpaH-
HBEle IITAMMBI TOABEPraloT AeHCTBHUIO MYyTareHoB (MOHU3MpYIOlLee U
yasTpaduoseToBoe M3NydYeHHe, HeKOTOPble XUMHUYeCKue BelecTna) u
[OJIyYaloT pasJM4yHble MyTanuu. BeposaTHOCTh BO3HMKHOBEHUS MyTa-
IM# Yy MHKPOOPraHM3MOB Ta e, YTO M y BCeX APYrMX OPraHH3MOB:
npumMepHo 1 mMyranus Ha 1 MJIH ocobeil MO KaAOMY reHy. Oxnaxo,
VYATHIBAA TO, YTO HOJYYHTH MHJUIMOHHOE M MHJLIMAPAHOE IOTOMCTBO
y MHKPOOPraHM3MOB HETPYAHO, BEPOATHOCTE BLIZIEJIEHUA MyTauui mo
JAHHOMY TeHY JOCTATOYHO BBHICOKA.

OTo6paHHBIA KJIOH NOJBepraeTcs MHOTOKDATHOMY IepeceBy Ha mu-
TaTeIBHYIO CPEAy ¢ KOHTpOoJeM Ha ofpasoBaHme TpefyeMoro mpoAyKTa.
Ilens TAKOrO MHONOKPATHOrO KJIOHMPOBAHHMSA — NOJIy4YeHUe Haubosee
onHOpOAHOH momyasanuu kjaeTok. Ilocie monydyeHHs NPOAYKTHBHBIX
[ITAMMOB TPHCTYNAIOT K WX pasMHOKeHHio. McronbsoBaHue JAaHHOK
TeXHOJIOTMHA TO3BOJHJIO CeJeKIMOHEepAM MOJYYUTh LITAMMBEI, IPOAYK-
THBHOCTH KOTODPBHIX B COTHM M THICAYM Pa3 BhIIIE IO CPABHEHHIO C MC-
XOAHBIMH IITAMMAMH MHKPOOPIaHM3MOB, B3ATHIX M3 IPHPOABI.

Yto Takoe BuoTexHonorma? 0 Buorex- o
[lNs NOny4eHus Kakux BUAOB MPOAYKLMM Ye- HOMOruns.

NOBEeK WUCMONb3yeT MUKPOOPraHU3Mbi? AHTUONOTUKM.
Yem cenekums MMUKPOOPraHM3MOB OTIMHAeTCs OT ce- Merog

NeKuMy pacTeHuin U XUBOTHbBIX? KynbTYpbl TKaHe#.
MoyeMy MeTOfbl KNETOYHON W FEHHOW WHXeHepuu KnoH.

CYUTAIOTCA NEepCneKTMBHBIMUA B cenekumun 1 buotex- KnoHupoBaHue.

Honorun?

O6cyaute nNpobnemy BO3MOXHOCTK KfIOHUPO- w
BaHWA XMBOTHBIX U Yenoseka ¢ Buonornyeckon, xo-
3AMCTBEHHON WM 3TUHECKOW TOYEK 3peHus.

K KakuM HeraTMBHBIM IOCJTEACTBHAM MOTYT HpHBec-
TH HEeKOHTDOJHMpYyeMble MCCJIeJIOBaHMUA B 00O/JACTH TeH-
HOl MHMKeHepuu?
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BbIBO/Aibl K I'JIABE 5

Cenexnusa — HayKa O BhIBeJleHMM HOBBIX M COBEPIIEHCTBOBAHUH cy-
IIEeCTBYIOIIUX COPTOB PACTEHMI, MOPOJ KHBOTHBIX M IITAMMOB MHK-
POOPTaHM3MOB ¢ HEOOXOAMMEIMH YeIoBeKy cBoicrsamu. Teoperuuec-
Kol 6asoil ceseKIuM sABASeTCA reHeTura. OHA TaKKe HUCIIONIB3YEeT
AOCTH}KEHMA TEOPHUH 3SBOJIOLMU, MOJEKYJIAPHOH OMOJIOrUH, OHOXH-
MHH H JPYIUuX OHOJOTMYECKHX HAYK.

OcHOBOM ycrexa CeleKIMOHHOI paGoThI B 3HAUUTENILHON CTeIeHH
ABJISIETCHA IMeHeTHYecKoe pasHooOpasme MCXOAHOro MaTepHuasa. BoJb-
LIO¥ BKJIaJ B PasBUTHE CeNEeKIIUM BHECAM HAIIUA COOTEYeCTBEHHUKU:
H. Y. Basunos, M. B. Muuypun, B. JI. Acraypos, I'. II. Kapneuen-
KO H Ap.

OCHOBHBIMU MeTOAAMM CeJIeKIHH SBJISIOTCH rubpuausanus, oT-
60p M MCKyCCTBeHHBIH MyrareHes. Bo Bropoii mososume XX B. cra-
JI1 NIDUMEHATh HOBBIE METOALI — KJETOYHYI0 M TFeHHYIO MHIKeHe-
PHIO, KOTODPBIE JIEIJIH B OCHOBY OMOTEXHOJIOTHH.

BuoTexHOMIOrMsI — 3TO MCIOIB3OBAHUE KUBBIX OpPraHu3MoB H 6HO-
JIOTUYECKUX IPOIECCOB B NPOUBBOACTBE. YiKe CHEJAHHEIE OTKPBITHS
u Oyaymue NOCTHKEHHS B 06/JacTH GHOTeXHOJIOTHH JZanyT OoJibInue
BO3MOXKHOCTHM B PEIIeHWM MHOTHX NpOOJeM, CTOAIIMX Hepej 4Yeso-
BeYeCTBOM. B TO ke Bpemsi coBpeMeHHBIE GMOTEXHOJOTHUECKHE HC-
clefloBaHusA TPeOylOT NPOBEAEHUA TINATEIHHOIO AHAJIM3A BCEX BO3-
MOHBIX ONACHBIX IOCJeACTBUN. BaxkHO, 4TOGBI HOBBIe HAYYHBIE HC-
Cle0BaHUA M paspaboTKM B OMOTEXHOJOIMM OBLLIM HANPABJIEHLI HA
6iaro yesioBeuecTna.

__A Huasa Toro 4TOGBI IPOBEPUTH, KAK Bhl YCBOUJIH MaTepuan
IJIaBBI, BBIIIOJHHATE TECTOBBIE 3a/laHMA B pabodeit Terpaau. Ecam BeI
COMHEeBaeTeCh B NPAaBUJIBHOCTH CBOMX OTBETOB, I[IOBTOPHTE
MaTepHanbl COOTBETCTBYIOINUX Naparpados.



Ha 3emne cywecrsyer orpomHoe
KONHYECTBO BUAOB XXHBbIX Oopra-
Hu3moB. Bonpocsl, cBa3aHHbIe C
NPUYUHAMH BO3HUKHOBEHHA
aroro pasHoobpasus u ero no-
CTOAHHOrO M3MEHEHMWs, A0 CHUX
nop akryanbHbl. louckom orBe-
TOB Ha HMX 3aHMMaeTca obnacrtb
6uonorun, B OCHOBE KOTOPOM
NEXWUT HayyHas TEOpWUs 3IBONIO-
UMH. IBOJNIIOLHOHHOE Y4yeHHe
npoHu3biBaeT Bce obnactu Guo-
NOTMHU KakK OoCHOBHas obGbveauHsA-
owas uaes.

Bbl Y3HAETE

— OCHOBHbIE MOJIOXEHHA Yyue-
HUA 06 3BONIOLUMM OpraHuuec-
KOro mMupa;

— 06 OCHOBHbIX ABHXYLLHX
cunax 3BONIOLMH;

— 4YeM OfMH BMA OT/MYAeTCs
oT apyroro;

— 06 OCHOBHbIX MexaHW3Max
BugoobpasoeaHms.

Bbl HAYMMTECH

— BbIABNATD YepTbl MNPWCNO-
COBNEHHOCTH OPraHMU3MOB K
cpene obutaHus.
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§ 28. VHEHME O 3BOJIIOLMM
OPFAHMYECKOIo MMPA

BCNOMHMTE IBomonua (nar. evolutio — passép-

TBIBAHUE) — 9TO HeoOpaTUMBIN mpo-

IlecC HCTOPUYECKOTr0 DPABBUTHUSA IIPH-

poasl. B coBpemenHOH O6HMOJIOrHMU

2. 41O Takoe HACNeACTBeHHOCTb W 9BOJIIOLUSA pACCMATPUBAETCA KAakK

M3MEHYUBOCTL? npomnece, BeAyIIuil K o0pasoBaHMIO

HOBBIX (hOpM OpPraEmaMoB, Ojaroja-

pPA KOTOPOMY AOKJIETOYHBIE (DPOPMBEI

MKH3HM, BO3HUKINMNEe OGosiee 3 MipZA JeT Has3ad, AaJld HAYAJIO CJI0MKHBLIM
MHOTOKJIETOYHBIM OPraHM3MaM HAIIEr'0 BPEeMeHH.

dsomonuonnan teopus Japsuna. CoszgareseM OCHOB COBPEMEHHOTO
9BOJIIOIIMOHHOIO0 YYE€HHUHA IO NPaBy CUYWUTAIOT BEJIHMKOI'0 AHTJIMHCKOTO
6uonora Yapasa [lapemaa (1809—1882). B csomx paborax JlapBun
00BACHUI M3MEHEHHe OPraHWYeCKOTr0 MHupa AeWCTBHEeM 3aKOHOB IIpH-
poasl 6e3 BMENIATEJECTBA CBEPXBECTECTBEHHBLIX CHJ. JTO 00BACHEHHE
MOHO c(hOPMYJIMPDOBATH B BHJE HOBOJHHO IPOCTHIX ITOJIOKEHUH:

1. Opranusamsl obnagaoT usmerviugocmyio. HeBo3aMoxHO HAWTU IBe
ocobu, OTHOCAIIMECH K OZHOMY BHAY, YV KOTODBIX BCE IPU3HAKM ObLIH
OBl OAMHAKOBLIMH.

2. Pagnuuusa MeKAy OpraHM3MaMH, XOTs Obl YaCTUUYHO, NepeaaroT-
cA IO HAaCJIeICTBY.

3. TeopeTuyeckn npu GIArONPUATHBIX YCJIOBUAX JIOOBIE OPraHU3MEI
MOT'YT Pa3MHOXKHTHCHA B I€OMETPUUECKON IIPOrPEeCCHH, OJHAKO TAKOIO
He CIydaeTcd, TAK KaK »KH3HEHHbIE pecypchl OrPAaHMYEHELI, U MHOTHE
ocobu morubarmT B Gopwvle 3a cywecmeosaHue, He yCHeB IPOU3BECTH
IIOTOMCTBO.

4. Te opraEM3MBI, KOTOPbIE PACIIOJIATAIOT CBOMCTBAMM, I1OJIE3HLIMH
B JaHHBIX YCJIOBUAX CYIIECTBOBAHUSA, HMMEIOT OGOJBINYI0 BEPOATHOCTH
BBIKHUTH. BBUKUBafA, OHM MMEIOT MNPEUMYINECTBO B Iepegaue 3THX I10-
Je3HBIX CBOMCTB IOTOMCTBY. JlapBUH HA3BAJI 9TOT IIPOLECC €CMECMBeH-
HbiM OomOOpoMm WIH BEDKHBAHHEM Hambosee IpPHUCHIOCODJIEHHBIX.

Hpen Y. [MapBuua OblIM HAYYHO 0DOCHOBAHBI (GAKTHYECKHM MAaTe-
PHAJIOM, MO3TOMY OOJBIIMHCTBO VYEHBIX NPUHUMAET HX U CEroJHA.
B XX cromeruu sBOJIOMHOHHOE yuyeHue [apBuHa OBLIO NOAKDPEIIEHO
XPOMOCOMHO Teopuell HaCIeACTBEHHOCTH, PA3BUTHEM MOJEKYJISPHO-
reHeTHYEeCKHNX HCCJeJOBAHHM, CHCTEMATHUKH, 3KOJOTHH, 3MOPHOJIOTHH,
MaJIeOHTOJIOTMM U APyrux obiacreil Gmosioruu.

Yapaz /IapBuH — OCHOBOMOJOMKHHK yuyeHHs 006 sBosromuu. Orpom-
HYI0 pOJIb B TOM, uTO JlapBHH 3amHTepecoBajicad IpobieMaMH BHI000-

1. H70 BaM U3BECTHO O NPOMUCXOX-
AeHUM XWBbIX OpPraHM3MOB?
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SBOMOLUNOHHOE YYEHME

pasoBaHHA, CBITPAJIO €ro
NATAJIETHEE IVTEIIEeCTBHE B
KadecTBe HaTypaJgucra K Oe-
peram HOxHOIT AMepuKH Ha
Kopabse «Buras» (puc. 36).
Bo Bpems aToro myrermiecr-
BUA OH 00paTHJ BHHUMAaHHE
Ha NOpPasUTeJbHYI0 H3MEeH-
YUBOCTH JKUSHEHHBIX (opm
M UX IIPHUCIOCODJIEeHHOCTH
K YCJOBMAM OOMTaHUI.

IMoceTuB HECKOJBKO pasd Puc. 36. Mapwpyt 4. [lapBuHa Ha cynHe

CPaBHHATEJLHO MOJOABIE ByJa-  ¢burnib»

KaHudyeckue ocrpoBa ['ana-

[IarocCKOro apxuIiejara, HaceJeéHHBIE YKMBBIMH OPraHHU3MaMH C I0XKHO-
aMepMKaHCKOr0 KOHTHHEHTa, JlapBHH yCTaHOBHJI, 4YTO oOMTaOlIHe
37eCh BHABI PACTEHHUH M >XHMBOTHBIX OTJIMYAIOTCA OT TeX JKe BHAOB Ha
koHTHHeHTe. OH 00HAPYIKHJI HCKOIAeMble OCTAHKHM I'MTaHTCKUX JIEHHUB-
na u OpoHeHOCHA, CYMECTBEHHO NPEBOCXOJWBIINX pasMepPaM# CBOMUX
POACTBEHHUKOB, Hacensawinux IledrpanbHyio m IOxkHYI0O AMepHKYy,
OTKPBLI OOHMTAIOIMMX 3JeCh T'MMAHTCKHUX 4Yepernax M HOBBIA BHJ HUIyaH,
KOTOpPBIe KOPMHJIUCH B MOpe, MUATAsACh BOJOPOCIAMHU (HA MaTepHKe UIy-
aHBl ABJIAIOTCA OOBIYHBIMU CYXOIYTHBIMH SINEPUIAMH, KUBYIIUMH B
BACYIILJIMUBEIX paloHAaX). Y4YEHEBIH IIPEeANOJIOMKHJ, YTO Ha OCTPOBA 3THU
JKUBOTHBIE IIONAJH C MATePHKA YU 3[eCh M3MEHHINCH.

B Ascrpanuu JlapBHHA 3aMHTEpPECOBAJM cyMyaThle W sAHNEKJIany-
IMe MJIEKOIMTAIOLINE, KOTOPble BBIMEDPJH B APYTHMX MeCTaxX 3eMHOIr0
mapa. ABcTpanus Kak MaTepuk ob6ocobuiach elié A0 BO3SHUKHOBEHUSA
BBICIIIMX MJIEKOIHUTAIINMX, II0O9TOMY 9TH KHBOTHBIE DasBUBAJIMChL He-
B3aBHCHMO OT ODHTaTeleil APYrHX MATEPMKOB. Bcé yBHUIAEeHHOE HaBEJO
JlapBuHA Ha MBICIb, UYTO HM3MEHEHHUSA OPraHM3MOB MOJMKHBI COOTBET-
CTBOBATh M3MEHEHHUSIM YCJOBHII, B KOTOPHIX HNPOTEKAET UX JKU3Hb.

Y. Japsun cobupan AaHHBIe 00 M3MEHUYMBOCTH KMBOTHEIX M pacre-
HHAH He TOJNBKO B IPHPOZAE, HO M B YCJOBHAX OAOMAIIHUBAHHA. B Te-
YeHWe ThICAYEJeTHH YeJIOBEK IIPOBOAWJI OTOOP OpPraEM3MOB, o0iaxas-
WX IOJIE3HBIMHU AJIA HEro cBoiicTBaMu (MCKyccTBeHHBINH oTGop). Ilap-
BUH COIIOCTaBHUJI HCKYCCTBEHHBINA orbop c npolieccaMu,
IIPOUCXOAALIAMHA B HIPHPOJE.

KnaiooueBBIM MOMEHTOM cTajo aasa JlapBuHa ero 3HAKOMCTBO ¢ pabo-
ramu Tomaca Pobepra Maasryca (1766—1834), KHUIY KOTOPOro OH
IIPOYHUTAJ 4Yeped JBa roja IIOC/Ie BO3BPAIEHHA M3 sKcHeAunuu. Mais-
TyC AOKA3BIBAJ, UTO >XUBLIE OPraHU3MBEI CTPEMSATCH Pa3MHOMKHUTHLCH B
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YueHune ob IBOMIOUMIKM OPraHn4Heckoro mipa

reoMeTpuyecKoil mporpeccuu. HecoHBIH MOACUYET ITOKA3BIBAET, YTO
ogHa OaxTepusa, HAIPHUMED, 3a TPOE CYTOK CIOcoDHA AaTh IOTOMCTBO,
ofmrada Macca KOTOPOrO AOCTHUTHET ThHICAYM TOHH. DaKTHUECKH 3TOrO
HUKOTa He CJy4YaeTcs, W YHCJIeHHOCTb ocTaércs 0ojee WM MeHee II0-
CTOAHHOU M3-3a CMEPTHOCTH, NPOUCXOAAILIEN B CHJIY TOr0, 4YTO KU3-
HeHHbIe pecypchbl OI'PAHMUYEHbLI M JOCTAIOTCH JIUIIL HEMHOI'MM — TeM,
KTo cmocobeH ofepkaTh nodeny B Oophbe 3a KUBHD.

B Bospacre 50 jsier [dapBuH Hamucan U ONyOJMKOBAJ ONHY M3 HaH-
Ooee 3amMevaTelBHBIX KHHUI' 38 BCI0 MCTOPHIO ueinoBeuyecTsBa «IIpowme-
XOJeHHe BHJAOB IIYTEM ecTecTBeHHOro orbopa, uwam CoxpaHeHue Oiia-
FONPUATCTBYIOIIUX nopox B Gopnbe 3a xusab» (1859). B aToit KHHTE
00'bACHEH MEXaHU3M 9BOJIOIHUKU — IOCTEIEHHLIH €CTECTBEHHBIN 0TOOD
CcIy4ailHBIX HACJIEACTBEHHBIX M3MEHEHUH, IT0JIe3HBIX B KOHKPETHBIX yC-
JIOBHAX CPEJHI.

Moa naGoparopmuna

Y. DapBuH 00 McKyccTBeHHOM oTOope. lapBuH GbLI XOPOILIO 3HA-
KOM C M3MEHUYMBOCTBIO JOMAIIHMX *KMBOTHBIX. Tak, OH 3amedas, 4To
pasauuua MeXXJV PasHbBIMUM IOpPOAaAMHM ONHOTO U TOIO e BHIA OJ0-
MAaITHeHHBIX XHBOTHBIX IIOPOM JAake Oojiee 3HAUMTENbHBI, UeM MeX-
Ay Pa3sHBIMH BHJAMH IWKHUX KUBOTHBIX. Hampumep, pasaudssbie (op-
MBI ronybe#t (Kax M APYIUX JKMBOTHBIX, Hampumep cobak) mpu pas-
BeIeHHN MOT'YT OTOMPATHCH YEeJTOBEKOM II0 HEKOTODPEIM OIpEeNeIéHHBIM
npuzHakaM. Eciu celleKIMOHeD 3aWMHTEPECOBAH B COXPAHEHHUHM U yBe-
JUYEeHWH 4Yuciaa ocobedl ¢ AJIMHHBIMUA KDBLILAMY, OH OTOHpAaeT 3TUX
ocolelt, moANepPIKUBAS YCIOBHSA, CIOCOOCTBYIOIINME MX BBEIXKMBAHHIO U
pasmuoskeHHu0. Ho 310 oTGOp 4esioBeKka, MM MCKYCCTBEHHBIN 0TOOD
(puc. 37).

Puc. 37. PasHoobpasune nopopg cobak
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3BOJIOLIMOHHOE YHEHUE

Onsako TpeboBAHUA YEJOBEKA M YCIOBHS IPMPOAHON Cpelbl, B KO-
TOpPO# HY’KHO BBIKUTH, HepaBHO3HauyHbI. CBo¥icTBa, IOJIE3HbIE C TOY-
KM 3DEHUs YeJIOBEKa, MOTYT OKasaThCA 0ecHOoJIe3HBIMH U Jarke Bpel-
HEIME B Goph0e 3a »KHM3Hb, MPOUCXOAAIIEH B AuKo# nmpupoae. B mpu-
poje meiicTByer japyroit Bux or6opa — ecrecTBeHHBIA. Ero
TpeboBaHUA CBOATCH JIMIIb K OJHOMY — CIOCOOHOCTH BBIXKHTE.

: ® BospmuTe B Gubamorexe xHury Y. Jlapsuna «IIpouc-
\,, XOXKJeHUe BHUAOB NYyTEéM ecTecTBeHHOro orbopa» C KOM-

MeHTApHAMHU COBPEMEHHBIX YUYEHBIX-3BOJIOIMOHUCTOB
A. B. fd6soxoBa u B. M. Meaaurosa (M.: IIpoceemerue, 1986), mo-
uynraiiTe eé. [TompoOyiiTe onpenenuTsh, B KAKOM CTHJIE HanucaHa 3Ta
kHHUra, ITo KAKUM NpPU3HAKAM MOXKHO YCTAHOBHUTH, UTO KHUra HaIlM-
caHa Hay4yHbBIM A3biKoMm? IloaTBepauTe IpUMepaMu.

o~

e Ha caiite www.evolution ru mpouuTaiTe aBTOOHO-
rpajpuio Y. Tapsuna «BocnmoMHHAHUA O PA3BUTHM MOEro yma
M XapakTrepar.

Yrto Takoe 3sonoums? ! Ssonouns. 0

B YEM COCTOAT OCHOBHbIE MONOXEHWUs 3BOMI0- IBOMOLMNOH-

LUMOHHOro yyeHus Y. [apsuHa? Has Teopus
HAapsuHa

HbIX W/WUNKU pacTeHWi, KOTOPble OTHOCATCA K OAHO-
My Buay. CocTaBbTe CNWMCKWU pasnuynim.

2. lNoparotosbTe coobuweHua o Y. [dapsuHe Kak y4eé-
HOM-MCCNeoBaTeNne U OCHOBOMONOXHUKE YYeHUs
06 3BONIOUMM OpraHN4Yeckoro Mupa.

1. MoHabnionanTe 3a ABYMS 0CODAMM XMUBOT- ® \

Kaxoe smauenmwe nis pasBUTHA OHOJOMMU KaK HAYKH
MMeeT SBOJIIOINUOHHBIN HOAXOA K HM3YYEHHIO KMUBBIX
oprasmusMoB?
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§ 29. BMAI. KPMTEPMM BMJJA

BCNOMHMTE Kax ompenemuts BumoBy:o npuman-
E JeMHOCTH, opramuama. C gaBHHUX
1. Y10 Takoe Gnonomqe“cxum BuAa? TOp K OAHOMY M TOMY e BUZY OT-
2. Kakue Buabl pacTeHnin 1 XunBorT- HOCAT o0cobeif, BHEIIHE MOXOMKHX
HbIX BaM W3BECTHbI? APYT Ha Apyra, T. €. Mopdosoruyec-
KM cxoxHbeIX. Emé Kapa Jlunnreit
onpenensAJ BHUIALI KaK I[eJIOCTHBIE
PYINLl OPraHM3MOB, OTJHMYHBIE OT APYTHX JKU3HEHHHIX (OpM 1o
npusHakaMm ctpoerusi. Co BpeMeHeM 06HApPY’XKHJIOCh, YTO BHEIIHETO
CXOACTBA AJIsi OTHECEHHMA OPraHU3Ma K TOMY WM MHOMY BHAY HEIO-
crarouHo. Ceiiuac BBIAENSIOT HeNbI# DAX MPU3HAKOB, KOTOpPBIE I103BO-
JAOT OTAUYHUTE OAUH BHA OT APYroro. 3TH NPUBHAKM HA3HBIBAIOT KPH-
TepHAMH BH/A.

Mopgponozuveckuit kpumepuii Buga — 70 COBOKYIIHOCTE BHEIIHHUX
IpU3HAKOB opranusma. Ho ocobm B mpexenax BHAa MHOTAA HACTOIBKO
M3MEHYHBBI, YTO [JIA ONpEeNEeNeHHA BHAA TOJBKO MODPGOJIOrHUECKOro
KpuTepus ObiBaeT HemocraTouHo. CYIIECTBYIOT BHABI BHEIIHE OYEHL
CXOAHBIE, HO He CKPeIIMBAIOINHECHA Mexay co0oi. ITO BHABI-ABOHHM-
k. Hanpumep, cymecrsyior nBa BHja-1BOHHUKA YEPHEIX KphIC. ¥ He-
GOJIbIION PBIOKM IUIOBKM, IIUPOKO pacupocTpaHEHHOH B IPECHEIX BO-
A0€Max, TPHU BHJAA-ABOMHHKA. BHABI-IBOMHUKHN BCTPEYAKOTCA y CaAMBIX
Pa3JIMYHBIX OPraHU3MOB: DbIO, HACEKOMBIX, MJIEKONUTAIOIIUX, pacTe-
HHH.

I'enemuvecruil kKpumepuii — 310 XapaKTepHBIH AIA Ka)XJoro Buga
HabOp XpOMOCOM, MX YHCJIO, pa3Mmepsl, (popMma, cocTas IOTHK. Ocobn
PasHBIX BH/IOB MMEIOT pasdHble HabOphI XPOMOCOM, I03TOMY OHH HE MO-
TyT CKpelmiuBaTbca. VIMEHHO mo 4WHCIy XpOMOCOM MOXKHO PasidyUTh
BU/JIbI-ABOMHUKH. Tak, y ABYX BHUAOB-IBOMHHUKOB YEPHBIX KPBIC pasHOoe
9HCJI0 XpomocoM (38 u 42). TeMm He MeHee TOJNBKO MeHETHUYECKOTO Kpu-
TepHus HeLOCTATOYHO AJIA ONpeJe/NeHUs BUAOBOM mpuHALIexKuocTn. Cy-
LIECTBYIOT pasHble BH/JbI C OZMHAKOBBIM HaGopoMm XxpomocoMm (Hampu-
Mep, pa3Hble BH/JbI CeMeHCTBa KOIIAUYLHX).

JKoN0ZUYeCKUll Kpumepuil — 3TO XapaKTepHOe A BUA IIOJIOKe-
HO€ B NIPUPOAHBIX COOOIIECTBAX: €r0 CBA3HM C APYTHMM BHAAMH, IIHILE-
Bas 0asa, T. €. Te YCJIOBUSA BHENIHEHl cpe/ibl, KOTOPhIE HEOBXOMUMEI A
ero cymecrBoBauua (cM. § 43 «Dxosoruueckas HUIIA»)., DTOro KpHuTe-
pHu#A TaKKe HEJOCTATOYHO AJIA OIpeJesIeHUA BHUAOBON NpHHALIEIKHOC-
TH, TaK KaK pasHble BUABI MOTYT He Da3JHYaThCA [0 3TOMY KpHTe-
pHio.
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T'eozpagpuueckuil kpumepuil xapakTepusyeT o6JacTh pacrupocTpaHe-

HHAA BHUAA B Ipupojge — apean. Ho apeasibl pasHBIX BHJ0B MOIYT Iie-
PEeKPBIBATHCSH.
PenpodykmuéHas u30lAYUS — BTO HEBO3MOXXHOCTb CKDEIMBAHUA

ocofelt pasHBIX BUAOB. PenpoayKTHBHAA HM30JAUUA obecrmeduBaeTcsH
Pa3JIMYUAMH B CTPOEHMH IIOJIOBEIX OPraHOB, PACXOXKJIEHUEM B CPOKaXx
WA MecTax PasMHOXKeHWs, PasJNUMAMHA TOBEJeHHU:T, HEeXKHU3IHeCcIocoo-
HOCThI0 HJIM CTEPHJIBLHOCTHIO IMOPHAOB M JPYTUMH MeXaHU3MaMH.
B npupope, oAHAKO, BCTPEYAIOTCH BUABI, KOTOPhIE CKPEIIUBAIOTCHA MU
AAI0T IUIOAOBHUTOE IIOTOMCTBO. JTO CJIydaeTcs, HAIlpUMep, IIPH CIapu-
BaHMH cobak ¢ BoakamMu. IL1ogoBHUTHIMH MOTYT OBITH M'MOPHUALI HEKO-
TOPBIX BUIOB OTUL (KaHapeWKH, 3A0JIMKU), 4 TAKKe pacTeHuit (Tomo-
JIs, UBBI).

WUrak, HM OAMH U3 KPUTEPUEB BHUJA HEe SBJIAETCH AOCOJIOTHBIM.
JIMmb B COBOKYNHOCTH IE€PEeYUCIeHHbIe KPUTEPHU MO3BOJIAIT C J0CTa-
TOUYHOH HaAEKHOCTHIO YCTAHOBUTH IIPHHAAJIEKHOCTH OPraHuU3Ma K TO-
MY WJIH HHOMY BHAY.

C yuéromMm mepedYHCIE€HHBIX KPHUTEPHEB MOYKHO JaTh TAKOe OIpejeJe-
HUe BHJa. BHoJOrHYecKHN BHMJ — 3TO COBOKYIHOCTH ocobei, crocob-
HBIX B IIPUPOJHBIX YCJIOBHAX CKPELIUBAThBCHA ¢ 00pasoBaHMEM ILIOO-
BUTOI'0 NMOTOMCTBA, HACEJAIOIIUX ONpeleséHHBIA apeaJ, ob0jamamiiux
pAxoM 06mux MOp(dOJOruYecKux, (PU3HOJOTHYECKUX M APYTUX MOPU3-
HAKOB.

YTo Takoe KpuTepuu Buaa? m buonorn- o
Kakue kputepuu Buaa Bam M3BECTHbI? yeckumn

HT1o Ha3biBalOT apeanom svpa? BuA.

HTO NOHUMAIOT COBpPEeMeHHbIE y4EHble nog Buonoru- Kputepun supga.

YeckMM BUOOM?
1. CocTtaBbTe CNMWCOK M3BECTHbIX BaM BWOOB w

pacTeHuin U/unn XnBOTHbIX. MonbiTanTecs crpynnum-
poBate UX MO CTeNeHn MOPGONOrMYecKoro Cxoa-
CTBa.

2. [lokaxuTte OTHOCUTENbHLIA XapakTep KpuTepues
Buaa.

ITo xaxKuM (GUINOJOrMYECKUM IPHU3HAKAM MOTYT pas-
andareca ocobu ommoro Buza?
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§ 30. MONYNALMOHHAA CTPYKTYPA BMAA

BCNOMHMWTE
1. Y10 Takoe reHoTMn W dheHoTMN?
2. Y10 Takoe mytauma?

3. Y10 noHumawT nog KomMbuHa-
TUBHOW M3MEHYNBOCTBIO?

INonyasumoHHAs CTPYKTYpa BHIA.
Bupxg npepcraBinser coboit Goiee
ciaoxkHOe oOpasoBaHMe, YeM COBO-
KYIHOCTH CXOJHBIX II0 OIIpelesiéH-
HBIM KpuTepusMm ocobeit. Kamawrit
BHJI COCTOUT M3 CHCTEMLI €CTECTBEH-
HBIX Ipymni ocobeidr — IONYIANUA,
NpeACTABAAIONINX HACeJIeHHe OT-
JeJIBHBIX YYAaCTKOB MecTa o0OuMTaHusd

JAHHOTO BHAAa — apeaja.

IMonyasauusa — 3TO rpynmna cBOOOAHO CKPENIMBAIOIIUXCH MEXAy CO-
0oit OPraHM3MOB OJHOr0 BHW/a, 3aHMMAIOINAf OIpPEAeJEHHBIA YYacTOK
BHYTPH apeajia BHJA W YACTHUHO HMJIM HOJHOCTHIO H30JUPOBAHHAS OT
APYruUX MONYJIALMHA JAaHHOTO BHJA.

CymecTBoBaHMe BUIOB B GopMe NMONYJIANUI — cJeAcTBHE HEOJHO-
POMHOCTH BHEIIHUX ycjoBuii. Iloaxonamue 1jid TOTO UIM MHOrO BHAA
yuacTKM obuTaHms o0pasyioT Kak OBl OTAeJbHBIE OCTPOBKU. Buawl 3a-
CeJIAIOT 3TH OCTPOBKH CBOMMH IIONYJIAIIUAMU.

B mnpemenax KaXIOW MNONYJAAIMM OPraHU3MOB, PasMHOMKAIMUXCH
TOJIOBBIM NYTEM, MPOUCXOAUT MOCTOAHHBIN 0OMEH reHeTUYEeCKHUM Mare-
puanom. CKpemiuBanue ocobeil pasHBIX MOMYJIANUN HPOMCXOAHUT Derke,
[I03TOMY I'eHeTHuYecKHil 00MeH Mexay Pa3HBIMH IONYyJIANHAMA OrpaHu-
yeH. B peayabraTe KakJas NONYJIANHA XapakTepuU3yeTCd CBOUM CIie-
nududeckuM HabopoM reHorunoB — reHodoraoMm. B kamaol orxens-
HOHW NONyJSAIMM HAKANJIUBAIOTCA FeHOTHIBI, KOTOphle Haubosee ajam-
TUBHBEI K KOHKDETHBIM YCJIOBHAM u3HU. TakuMm obpasom, Kamxaasd
MONYAAIHNA 9BOJIOIMUOHUDPYET HE3aBUCHMO OT APYIHX NONYyJIANMI AaH-
HOT'O BHJA.

IMonynsanuyu COXPaAHAKT YCTOMYHMBOCTE BO BPEMEHH W MPOCTPAHCTBE,
XOTA UX UUCIEHHOCTL MOJKET M3MEeHATHCA Toj OT roja BCJIeICTBHE HM3-
MeHeHUIl YCJIOBUI pasMHOMKeHUS ¥ PasBUTHsS opraHusMos. BHyTpu mo-
NyASANui UMeloTcAa emeé Gojiee MeJKHe I'DYNIbI, KOTOphleé MOTYT 00B-
eIUHATL 0cobeil cO CXOAHBIM IIOBEJleHHeM HJIM Ha OCHOBE POJCTBEHHBIX
cBsideil (HampuMep, craiiku peid minm BOpo6sEB, npaitabl nbBoB). OnHa-
KO TaKHMe IPYIIbLI MOI'YT pacnajgaThbCcsd IOJA BIHSHMEM BHEIIHHX (ak-
TOPOB HMJIM CMEIIMBATLCA C APYTHMH.

B3aMMOOTHOIIEHUA OPraHMa3MoB B nmonmynaaunuax. CocTaBidwliue I10-
NYJIAMAI0 OPraHU3Mbl CBSA3aHBI APYT C APYIOM DPasJIMYHBIMU B3aHMOOT-




W N P W G AT R LW N W
SBOJMIOLNOHHOE YHEHUE

HomreHuaMU. C ONHOM CTOPOHBI, UX O00BbEeAUHAET ydacTHe B PasMHOMKe-
Huu. C Apyroil CTOPOHBI, OHU MOI'YyT KOHKYPHDPOBATh APYT ¢ APYTroM 3a
Te WM HHBIe BUJBI PECYPCOB, MOT'YT IOeJaTh APYTr APyra WJIH BMeCTe
00OPOHATHCA OT XUIMHUKA.

BHyTpeHHHe B3aMMOOTHOLIEHHA B IONYJIANNAX OYEHbL CJIOMKHBEI H
YacTO NPOTHBOPEYHBH!, M03TOMY peaKIIMM OTAEeJbHBIX ocoleil Ha MaMe-
HeHHUs YCJIOBHIl JKMSHUM W NONYJANMOHHEIE PeakI[M{d 4YacTO He COBIAa-
paot. 'nbesnp OoTAENBHBIX OPraHU3MOB (HAIPHUMED, OT XMIIHUKOB) MO-
JKeT YJIYUYIINTL KaueCTBEHHBIN COCTAB MONYJAALMHU (B TOM YHCJE Kaye-
CTBO HacJIe[CTBEHHOI'0O MaTepHaJia, KOTOPBIM pacroJjaraeTr monyJaaliusd),
TIOBBICHTE €€ CIIOCOOHOCTh K BBIXKHBAHUIO B MEHAMIOUIMXCA YCIOBUAX
cpensl.

Ionynauusa xkak 3jJeMeHTAPHAs YBOJIOUMOHHAS eauHMua. [lonynsa-
UMHA WMIPalT BAXKHEHIIYI0 DPOJIb B 9BOJIOIMOHHBIX NPeo0pasoBaHUAX
Buza. OraenbHas oco0b He MOXKET 3BOJIOIUOHUPOBATE, TAK KAK €6 re-
HOTHUII OlpeJesiseTcd B MOMEHT OILJIOAOTBOPeHus. Bce mporeccs, Beay-
e K U3MEeHeHMAM BHUJA, HAYMHAIOTCA HA YPOBHE NONYJANMUI, IIOTO-
My 4YTO eCTeCTBEHHBIH OTOOD MOKEeT HATH TOJBKO B IDYIIe ocobeil.
Beixusmive B pesyibrare or6opa oco0u nepeiajyT CBOM TeHBI IIOTOM-
Kam. B mepesaye CBOMX I'eHOB IIOTOMCTBY M 3aKJIOUYAETCA POJIH OTAENb-
HOIt ocobu B sBosjouuu. Ho mpu mepemade MOTOMCTBY poauTesIbCKue
reHbl He Bcerga ocraiorca abCoJIOTHO HEeM3MEHHBIMM — B HUX MOTYT
BO3HMKATL HacCJeACTBeHHble M3MeHeHHs (mMyramum). MyTamMoOHHBIH
npomecc ¥ KOMOMHATHBHAA M3MEHYMBOCTE CO3JAIOT MeHETHYeCKOoe pas-
HOooOpasue HomyJsaIUH, KOTOPOEe CIYIKHUT MATEPUAJIOM IJIS BOJIOIMUHU.

Yo Takoe nonynaums? m lMonynauuns. o
Movyemy Guonoruyeckve BUAbI CyLLECTBYIOT B FeHogpoHA.
thopme nonynauwin?

Y1o Takoe reHodoHO nonynauuun?
Kakyio ponb wvrpaioT nonynsuum 8 3BOSIOLIMOHHBIX E

npeobpasopaHuax? w
OxapakTepusyniTe Ha KOHKPETHOM npumMepe

B3aMMOOTHOLWeHMa ocober oaHoM NonynALMKM BUAA.

UL LU o) MeHAeTCA U B TeYeHUE HBOJIONUU TeHOTHIT IOIYJIs-
LMK HJIA OH Beerjga nocrosHeH? KaKOBEI NPHUYMHEI
9TOr0 ABJIEHUA?
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§ 31. BMAOOEPA30BAHME

IloraTHEe MHKPO3IBOJIOUUH. IDBOJIO-
OUOHHBIE H3MEHEeHHHA, IIPOTeKalo-
1. Y10 Takoe penpoaykTMBHas MU3o- niye Ha MNONYJANUOHHOM, BHYTPH-

NAUMA? BHUIOM YpOBHEe, Ha3bIBAIOT MHKPO-
2. Y10 Takoe reHodoHA monyna- asomronmeii. IIpoaBreHeM aTUX H3-
umn? MeHeHHi ABJIAeTcA BHAooOpasosa-

HHEe, KOTOpPOe€ IPOHCXOAHUT B TexX
cayuyasix, Korga 6MosornuecKuit BHJ

paciiensieTcss Ha ABa MM 0OoJjiee HOBEIX Buja. MIMEHHO 3TOT IIpoliecc

obecrmednBaeT OrpoMHOe pasHOOOpasme OpraHudYecKoro Mupa.

KpynHble 3BONIOIMOHHEIE COOBITHA — BO3HHUKHOBEHHE OTPAIOB,
KJIACCOB, THUIIOB, IIAPCTB — HA3BIBAIOT MaKpoaBoonuei. Makpoaso-
JIIOIMOHHBIE IIPOIeCCHl BbI OyZeTe M3y4daTh B CTaplieil HIkoje.

Craguu BumooOGpasoBamusa. BumoobpaszoBaHue OOBIYHO cllaraeTrcs u3
ABYX cTaawii: mepsBasg — BO3HMKHOBEHHE PEIPOAYKTHBHON M30JAIUM,
BTOpasi — €€ 3aKpeIJieHue ecTeCTBeHHBIM OTOOpOM.

Ha mepBoii craguu o6MeH reHaAMU MeXAY ABYMSA MNOOYIANHUAMHA
JAHHOTO BHUAA JOJKeH ObITh npekpamniéH. OOBIYHO 9TO NPOMCXOAUT B
peayybTaTe reorpaduyeckoro pasfesieHHs, HalpuMep BO3HMKHOBEHUSA
MEKAY NONYAANUAMH TODHOH Ienu, JieJHWKa, BOJHOHN Iperpaasl M
np. OrcyrcTBue oOMeHa reHAMU MEXKJAY ABYMS NONYJIANUAMU CO3AAET
BO3MOXKHOCTBH IJIA HX TeHeTHdecKoro pacxoxigeHusa. Ilomob6Hoe pac-
XOMJeHUEe MOKeT BO3SHUKATHL M B peayjbTaTe aJalTalliil OPTaHU3MOB
K MECTHBIM YCJIOBHMAM, U B pe3yJbTaTe CJAyYaWHBIX M3MEHEHHUH B coc-
TaBe regodoHna Kakaoi us nonyaanui. Ilo mMepe HaxkomjeHUs reHe-
THYECKHUX Pa3JIHUYHil MeKJy HM30JUPOBAHHBIMH MONYJANNAMHM BO3HH-
KaloT U APYrHUe H30JHDVIOIIHNEe MeXaHW3Mbl, HanmpuMep pas3iu4dusa B
CPOKaxX pasMHOXKeHHUs, B MOBEJEHHH U T. 4. B jnainbHeiinem paszeJie-
HYe NOoNnyJaAnuil craHoBuTcsa HeoOparuMmeiM. Ha BTOpOM aTame mpoiece
BO3HMKHOBEHHSA IIOJHON WMB0JANHUHU MOLJEPrKHUBAETCA eCTeCTBeHHBIM
orGopoM.

dopmsel BuaooOpa3oBanusa. PaznuuaioT ABe OCHOBHBIE (JOPMBI BUIO-
oOpas3oBaHuA: reorpadmuuecKoe m IKOJIOIHYECKOe.

TI'eozpaguueckoe eudoobpaszoeéarue IPOMCXOAMT BCIEJACTBHE pasje-
JIeHUs apeajia MONYJSNHHA WJM IPYNNBI NONYJIANMNA HEmpeoJoauMbIMHU
faprepaMu: DposuBaMu, ropaMu u Ap. (puc. 38, a). ITOT mpolecc Mo-
JKeT IMIPOMCXOAUTh TAKJ)Ke HA TPDaHWIle apeajia UCXOJHOI'O BHJA, I/ie OT-
JINYAIOTCH YCJIOBHSA KU3HHA H AKTUBHO IPOTEKAIOT IPOIeCChl eCTeCTBEeH"
"Horo orbopa.
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Puc. 38. leorpacudeckoe (a) u skonorudeckoe (6) sugoobpaszosaHne

IIpn obocobnenun momynanum oOMeH HAacJeACTBEHHON WHGpOpMAIlu-
el MeXXJy Hel0 M OCTAJBHBIMH NONyJIALUsMH Inpexpamaerca. Ocoben-
HOCTH MECTHBIX YCJIOBHH OIpEeAeNsiOT HampasjeHue orbopa. ITocrenesn-
HO B reHo(oHJe M30JIMPOBAHHOM MONYJAIMH IPOMCXOAUT HAKOIJIEHUE
HOBBIX MYTaluil, KOTOPBIE MOTYT OTJIMYATHCS OT MYTal¥ii, KOTOpbLIE B
9TO ’Ke BpeM#dA 3aKpPenJafATCA B APYIHX HOOYIANUAX POAUTEILCKOTO
Bujia. B pesysnbrare 2TMX uM3MeHeHMH M AeHCTBHA €CTECTBEHHOro orbo-
pa B NONyIAUUAX HaKamJuBaeTca BCE Oosbie ¥ GOJbIe IMeHETHYEC-
Kux pasaunuuii. Co BpeMeHeM 5TH pas3JHuYHs IPUBOAAT K BOZHHUKHOBE-
HUIO PENpPOAYKTHBHON H30JAINH.

ITpuMepoM TakKOro mpouecca Mo;KeT ObITh BOZHMKHOBEHHE HOBBIX
BHIOB JIAHJBIIIA OT MCXOAHOTO BHUJAA JAHABIIIA, OOMTABIIEro MMJIJIMO-
HBI JIET Ha3aJ B IIMPOKOJHCTBEHHBIX Jiecax EBponbi. Hammecrsue Jen-
HUKA Pa3opBAaJO eJWHBIA apeaJs JAHALIIIA HA HECKOJBKO uacreii. Pac-
TeHHEe COXPaHHJOCh Ha JIECHBIX TEPPHUTOPHAX, M30eKaBIINX oJiefeHe-
vua: Ha J[lansHem Bocroke, rore Esponsl, B 3akaBkasbe, Korja JenHuK
OTCTYIINJI, JIAHJBIII BHOBE pacupocTpaHuiicsa no EBpone, o6pasoBaB HO-
BBIA BUJ, Oojee KPYNHBIHA, ¢ MIAPOKUM BEHUYMKOM, a Ha JlanbHem Boc-
TOK€ — BHJ] C BOCKOBBIM HAJIETOM HA JIUCThAX.

Emé ogauM npuMepoM reorpamueckoro BHAO0OOPA30BAHUA MOKET
CIY3XHUTE MHOrooOpasue reorpaduyecKkux pac OOJBINON CHHHUIIBI. SDTa
CHHHIA IIMPOKO paccejeHa. Eé reorpaduueckue pachl pasiddaioTcH
OKpAacKO# COMHBI U OPIOIIKA, TOJNIIWHOMN KJII0Ba, NJIUHOM XBOCTA M JIPV-
rumu npusHakamu. IIpm sroM ogHm packl GOJBLION CHHUIBLI COCYIe-
CTBYIOT B 30HAX KOHTaKTa HE CKpeIIuBafchb, a Apyrue obpasyioT Ha
ATUX TEePPUTOPHMAX TUOPHUAHEIE HMONYAANUHA. ['PAHMUBLI MEKAY OJHUMH




o W P W Ge R LW e W
BupnoobpasosaHue

pacaMu 1o MOP(OJOTHYECKHM IpU3HAKaM ODO3HAYeHBI YETKO, & MEe-
Ay APYTMMH MMEIOTCA IJIaBHBIE IePeXojbl; OJHH Pachl 3aHUMAIOT Ipo-
MajHbIe apeaJsl (eBpomeiickas 00JbIIas CHHHUIA), APYIHUe JIOKAIN30Ba-
HbI B OTZEJbHBIX FOPHBIX objacTax (uHauiickas OoJbIIas CUHHUIA) WX
Ha ocTpoBax. B peaynbraTe y 00JBINOI CHHMUIBI 00pa3oBaach CJIOMK-
HAS CHCTeMa IONYJAIMHA, CTOAIMX Ha DPa3HBIX aramax o6ocobieHHsd.
IloaToMy B CKOPDOM BPEMEHH BO3MOKHO IIOJIHOE PACXOMKJAeHue IOIyJIf-
M ¥ BOBHUKHOBEHHE HOBBIX BHUJOB CHHHII,

dkonozuveckoe 6udoobpai3oéanue IpeAnojaraeT IOsBJIeHHe HOBBIX
dopM ocobeil BHYTPH MCXOAHBIX IONYJANMN, HACENAIOMUX OAUH U TOT
’Ke reorpaduueckuii paioH u He pasfenéHHbIX OGapeepamu (puc. 38, 0).
[IpeanosiaraioT, 9To MEXAHU3MbI 9TOTO ABJIEHHA MOTYT OBITH pasany-
HbBIMH. BepoATHO, B pe3yJbTaTe 3KOJOIMYECKOro BHA00O6pasoBaHUA
IIPOMBOIIIN GIM3KOPOACTBEHHBIE BHABI PBIO B M30JMPOBAHHBIX 03€pax.

Hanpumep, osepo Tana (d¢puonus) sacesleHO KOMILIEKCOM OIHM3KO-
pPOACTBEHHBIX BHAOB pbib Gap6ycos. Cpeam HUX OOHAPYKEHBI XMIHBIE
U paCTHUTEeNLHOsAHEIe (DOPMBI, BHALI, JOOBIBAIOI[HE KOPM CO JHA, U BH-
IBI, TTATAION[MECH y MOBEpPXHOCTH Bojbl. IIpm aTOM OHM HMMEIOT APKO
BEIDAXKEHHBIE IIPUCIIOCOOIEHUA K TOMY MJIM MHOMY CHOCO0Y MHUTaHUA.
QueBHUAHO, UTO TaKoe pasHoobpasme (GopM BO3ZHUKIO B Ipeneax eau-
HOHl MONYJALMK B peayJbTaTe NUINEBOH KoHKypeHnuu. IIpomecc ako-
JIOTHUYECKOro BUAoobpasoBanusa y Gapbycor ozepa Tana emé He 3asep-
M6H, ¥ C 3THUM CBA3AHBI CJOKHOCTH HMX CHCTEMATHKH: PDasHble HCCIe-
0BaTeJH BBIAEJAIOT 37ech OT 6 10 23 BHJOB, HEKOTOphIe Ke BOOOLIe
npeanaraioT O0beJHHUTH Bce (POpMBI B OAUH BHJ.

Emé ogHUM NpUMepoM SKOJIOTHYECKOro BHA000pa3sOBaHUA SABJIHAIOT-
csi IMYMHKY CeBepOAMEPUKAHCKOM AGIOHHONH MYXH, KOTOPbie pPasBHBAa-
JIMCH TOJABKO B ILIOAax GospelmHEMKa. IlpumepHo uyepes 200 ser moc-
Jle TOro, Kak B AMepHUKy 3aBe3jau s0JIOHM, JUUHHKH ITOH MyXu ObLIH
obHapy»KeHbl B ab60Kax. B Hacrosiijee BpeMA GOAPLIIHUKOBas U A6-
JIOHeBasfg pachbl ATOW MYXH IIOYTH He CKPeI[uBalOTCHA APYr ¢ APYroM.
sl6oHeBas paca CIapuBaeTcs MOYTH HCKJIIOUYHWTEIbHO Ha fAOJIOHAX, a
BOAPBINTHUKOBaA — Ha O0OAPBIIIHUKE, YTO, YYHUTBIBASA pa3HOe BPEMsd
CO3peBaHUsA IJIOAOB, NPUBOAUT K PEIPOAYKTHBHON usonaAunuu. B cko-
pOM BpEMEHH MOXKHO OKHAaTh oOpasoBaHUWE M3 OTHUX pac CaMoCTos-
TeNbHBIX BUAOB. Beisen 3a ab6i0HHON MyXoil momo6HOoe BuA000pasosa-
HHUe NPOMCXOAHMT y HAae3JAHWKA, JUYMHKM KOTOPOro IapasUTHDPYIOT Ha
AMIUHKAX A0JoHHONK Myxu. Iloc/ie MOABJIeHME HOBOM packl MyX IO#A-
BHJIACh ¥ HOBAs paca Hae3gHUKOB.

3Havyenue 3HAHMII 0 MHKDOIBOJIOUMM. S3HaHME 3aKOHOMEpHOCTEeH
MUKPOSBOJIONME UMeeT OrPOMHOe 3HAYeHHe JJIA HPaKTUYeCKOH mes-
TeJbHOCTH YeJI0BEeKa.
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ITorumanue OHOJIOTMYECKOH CYIIHOCTH MHKPOIBOJIOIHMOHHBIX IIPO-
IIeCCOB IIO3BOJIAET YEJOBEKY IIPH HeoOXOJMMOCTH OCYIIECTBIATL YNpas-
JeHue npupodHuvimu nonyaayusmu. Hanpumep, ana 6opb0bl ¢ Bpegu-
TENAMH CEILCKOTO XO03AMCTBA WM PasHOCUMKAMH HH(EKIHOHHBIX 3a-
foseBaHMM 4YeJIOBEK BBIHYMKJAeH npuberaTs K HCIOJb30BAHUIO
PasJIMYHBIX AA0XMMHUKATOB. C TeueHneMm BpeMeHH 3(hHEKTHBHOCTDL A0~
XMMHKATOB CHUIKAETCA 3a CUET IOABJEHUSA U PasMHOXKEHHA ocobei,
YCTOUYMBBIX K ero geicrBuio. IloHmMaHMe CYIIHOCTH 3TOM IIPODJIEMBI
IIO3BOJAET CHEJATh BBIBEOA O HeOOXOAMMOCTH IOMCKA WHOH CTPATETHH
O60peOBI ¢ BOBOYAUTENAMMU MU IIePeHOCYMKaMu OOJIe3Hel.

B pemenum oxHOM M3 BayKHeHINIHMX 344U HAIIETO0 BPEMEHU — CO-
XpaHeHMH Ha 3eMJle YCJIOBUHM [JIA CYIIeCTBOBAHUA UeJIOBEYEeCTBa ocobas
pPOJib ODPHHAAJIENKHUT 0XPaHe Hueoil npupodsvi. IIpumMeHeHne 3HAHUN O
MHUKPO3BOJIIOIIMOHHBIX IIpoleccax HeoOXOAMMO HIpPH pelIeHWH OOJIBIIHH-
CTBA KOHKDETHBIX 3aJa4 OXPAaHBI IPUPOABI U PAYUOHAALHO20 NPUpodo-
noavsosanua (cm. § 49 «IKonoruyeckue NpodJIEeMBl COBPEMEHHOCTH ).

aTOo

BosHUKHOBeHUE B NPHUPOJE MEKBHUIOBLIX I'HOPHUAOB He DEAKOCTD.
Opraxo GOJNBIIMHCTBO U3 HUX ABJIAeTcA OecIIOfHBIMH. B HEKOTOPBIX
caydasax Ojarofapd HOCJHEAYIONeMY VIBOEHHI0 XPOMOCOM Y MeXXBH-
JOBBIX THOPHAOB MOTYT (DOPMHUPOBATHCA HOPMAJbHEIE II0JIOBEIE KJET-
KH, B pe3yJbTaTe 4Yero OHH MOJYUYAIOT BO3MOJKHOCTH PA3MHOMXKATHCSH
nosioBbIM nyrém. IlpmMmepoM ABiAsieTcs KyJbTYpHAs CJAMBA C JAUILIO-
HAHBIM HabopoM XpoMocoMm 2n = 48, KoTopas BO3HHUKJA IIYTEM CKpe-
muBaHus TépHa (n = 16) ¢ ansruoit (n = 8) ¢ MmocJeAYIOIUM YABO-
€HHeM 4YHCJia XpOMOCOM.

Y10 oblero Mexay MOHATUAMU «MUKPO3BO- 0 Mukpo- o
nouma» 1 «supoobpasosaHve» U Y4em OHU aBomoums.

pasnuyaoTca? Bupgoobpaszo-
KakoBbl ocHOBHble ctaguu BuaoobpaszosaHWA? BaHue,

Kakune ocHOBHble opMbl BUAOOOPa3oBaHUA Bam Makpoasoniouums.
n3eectHbl? lNpusegure nNpumeps. :

Kaxas ¢opma BuzoobpaszoBaHus siBigerca boJsee aium-
TeJBbHON 110 BPEMEHM U Iouemy?
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§ 32. BOPbBA 3A CYLIECTBOBAHME M
ECTECTBEHHDbIA OTEOP —

1. KakoBbl OCHOBHbLIE MONOXEHWUA

IBOMIOUMOHHOro y4yenus [ap-
BWHa?

2.410 Takoe reoMmeTpuyeckasn
fiporpeccuna pasMHOXeHUA?

3. [o4YeMy 3BOMIOLMOHHBbIE W3Me-
HEeHWA NONyNAUUA CONpoBOXaa-
IOTCA HanpaBneHHbIM N3MEHEeHN-
eM reHodoHaa?

4- Yro BamM WM3BECTHO O XWBOTHbIX
ansBuHOCax U MenaHncTax?

Puc. 39. XBOWHbLIA nec

ABMKYLUIME CWUJibl 3BOJTIOLIMM

BceM KHBBIM CyllecTBaM IIpHUCyIa
criocoOHOCTE NPOU3BOAUTE OoJabmree
YMCJIO IMOTOMKOB, Ye€M HX MOMKeT
BBIJKMTH B PpEaJbHBIX VYCJIOBHUAX.
CamMKa ackapu/bl, HAIPUMEeDp, IIpoO-
ussoauT 200 TeIC. AHI B CYTKH, Cce-
pas Kpeica — O TIOMETOB B TOJ, B
cpefHeM IO 8 KpPBICAT, AOCTHUrao-
IIIMX IIOJIOBOM 3PEOoCTH K Tpeéxme-
CAYHOMY BO3pPacTy, B OJHOM ILIOJE
KYKYIIKUHBIX CJE30K He MeHee 186
ThIC. ceMAH. HecooTBeTcTBHE MeEXIyY
YUCIeHHOCTHI0 IMOABIAIIUXCA B
nonyinanuu ocobeit M pecypcamMu
cpeibl HeuszbexHO IPUBOAUT K
6opsbe 3a cymecrBosamme. Ilozg

Hopwboil 3a cyliecTBOBaHME NOHMMAKT HE NPAMYIO CXBaTKy, & CJIOXK-
HBIe ¥ MHOroo0pasHbIe OTHOIIEHUS OPraHM3MOB BHYTPH OJHOrO BU/A,
Me}K[y PasHBIMH BHIAMM M C HEOPraHMYeCcKOll IpPHUPOJOH.

®opmsl 6opsbsI 3a cymecrBoBanue. U. JlapsuH pasnuyan Tpu Qop-
MBI GOpLOBI 32 CylleCTBOBAHHME: BHYTPUBHJIOBYIO, MEKBUIOBYIO 1 0OpB-
6y ¢ HeGIATONPUATHLIMU YCJIOBHAMH HEOPraHMYECKON IPUPOABI.
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Hawubonee nanpakéHHas — 6HYym-
pusudosasn Oopvba. Spruit nmpumep
BHYTPHUBHUI0BOH 00peOBI — cocTsza-
HHe MeXJY OJHOBO3PACTHBIMH Je-
peBBSIMU XBOWHOro Jjeca (puc. 39).
Cample BEICOKHE JepeBbi CBOHUMH
IIAPOKO PACKUHYBIIMMUCS KDPOHAMM
MepexBaThIBAIOT OCHOBHYI Maccy
COJIHEYHBIX JIy4Yeil, a HMX MOIIHEBIE
KOPDHEBBIE CHUCTEMbI IIOIJIOIIAIOT W3
NOYBbl PACTBOPEHHBIE MHUHEPAJbHBIE
BelecTBa B yulepb GoJsiee ciabbiM co-
cegaM. BuyrpuBupgoBas Gopwba oco-
6eHHO 00OCTPAETCA NPH MOBLIIIEHUH
IJIOTHOCTH mnonyiasuui. Hanpumep,
npu OOMJIHM NTEHIOB Y HEKOTODPBIX
BH/JIOB ITHI] (MHOTHe BHJABI 4Yaek, 6y- Puc. 40. Mexsunosas Gopbba
peBecTHUKM) Dojiee CHJIBbHBIE BBITAJ-

KHMBalOT 13 ruésn Gosee ciabbix, oOpexkas UX HaA rubesib OT XUIHHUKOB
WA TOJOJA.

Ho BHYTpuUBHIOBbIE OTHOIIEHHWsI MOTYT BKJIIOUYATH U B3aMMOIIOMOIIb,
u Koomnepanumo. IIporuBopeuns B 3ToMm HeT — NoA0OHOE MOBEIEHUE XAa-
PAKTepHO AJA TPYIMI, COCTOAIMIUX M3 OJIMBKHX POJACTBeHHHKOB, U HAa-
NpaBJjieHO Ha COXpaHeHHe M Iepegady IIOTOMKAM CBOEro IeHeTHYecKo-
ro MarepuaJa.

Meaceudosasn 60opsba — TO OTHOLIEHUS MEKIY OPraHU3MaMH pas-
HbIX BUZ0B. OHa MOXKeT NpOABIATHCH B ()OPpMe COPEBHOBAHUSA 3a OAHM
¥ Te JKe IPUPOJHBEIE Pecypchl AU B (DOopMe OZHOCTOPOHHErO HCIIOJb-
80BaHMA ONHOTO BHJAA ApyruM. IIpuMep COpeBHOBAHHA 3a CXONHEIE BHU-
ABl PECYPCOB [JaOT B3aUMOOTHOIIEHHS CEPOd W YEpHOH Kphic, OOpPIO-
LIUXCHA 38 MECTO B IOCeJeHHuAX uenoBeka. Cepasi Kpwica, Gojiee CHIIbL-
Hafd W arpeccuMBHAasi, CO BPeMeHeM BbLITECHHJIA 4YEPHYIO, KOTOpas B
HaCTOflee BPpeMA BCTPEYaeTCs JHUINb B JIECHBIX pailoHaAX MM B myc-
ThiHAX. B ABcTpanuu oOBIKHOBEHHas NUesia, KOTOPYIO IPHBE3JH H3
EBponsi, BeITeCHHMJIA MAJIEHBKYIO TY3eMHYIO, He MMEIOMNIYIO ’Kaja.

Apyroii npuMep MeXBHUIAOBOH GOPLOBI — B3aMMOOTHOINEHHA MEKAY
XUIIHUKOM M KepPTBOH: NTHIOAMHM M HACEKOMBIMU, PEIOAMM M MeJKU-
MU pauyKaMH¥, BOJIKaMu U ojeHAMHU (puc. 40) u 1. x. Jlums B aTuUX cay-
qyaax Oopnba 3a cylIecTBOBaHWE BBLIPDAKaeTCs B HEINOCPeACTBEHHON
CXBATKE: XMIIHUKHA TPBI3YTCA M3-3a A0OBIYM WM XUIHUK CpaMxaeTcs
¢ JXepTrBoil. PeayeTaToM TaKuX OTHOINEHUH ABJAIOTCSH COIVIACOBAHHEIE
9BOJIIOIIMOHHBIE M3MEHEHUA U XUIMHWKA, W KEePTBLI. ¥ XUIMHHAKA II0O-
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ABJIAIOTCA HM3OIIPEHHBIE Cpej-
cTBa HanageHus (KJIBIKH, KOI'-
TH, OBICTpBIE IABUKEHUS, MOK-
cTeperaioliee II0OBeJleHHE), ¥
JKepTB — He MeHee H3O0ILpPEH-
Hble (POPMBI 3amMUTH (Bemiect-
Ba, Jejlalole WX SAJOBUTHIMH,
MacCKHPOBOYHAA OKpAacka, BbI-
cTaBJIeHWe OXPaHbL M AP.).

Tperssa Gopma 60peOEI 3a Cy-
mecrBoBanue — Oopvba ¢ He-
OazONPUAMHBIMU YCAOBUAMU
cpedbl (xoyl00M, Kapou, 3acy-
xoff u T. n.). A3meHeHue cTpO-
€eHUudA HEeKOTOPBIX pacTeHuH,
HAllpUMEpP CTJIAHMKOB, ACHO YKas3blBaeT Ha CBA3b 39THX MPOIECCOB C
JKUBHBIO B CYDOBBIX YCJIOBHAX ceBepa miau Bheicokoropuii. IIpo pacre-
HUA B IYCTBIHE TOBOPAT, YTO OHM OoproTcsa c 3acyxoi (pumec. 41).
VenoBus HeOpPraHWYEeCcKOro MHpPa OKAasbIBAIOT 3HAYMTEJIbHOE BJIHNAHHE
HA 9BOJIIOIIAI0 OPraHU3MOB HE TOJBKO caMu mo cebe, MX BAUAHHE MO-
JKeT YCHJIMBATh WJIM OCJabiATh BHYTPM- M MeKBHAOBBEIE B3aMMOOTHO-
menusi. [Ipy HemocTaTKe TEPPUTOPUM, TeIlJla WJIM CBETA BHYTPHBHUAO-
Basi Gopbba MoskeT 0BOCTpPATHCH WM, HA0OOpOT, ociabeBaTh IPUA H3-
OBITKE HEOOXOAMMBIX JA KHU3HHM pecypcoB. B Ténaele roael mpu
0OUILHOM Pa3BUTHH IJIAHKTOHHBIX OPraHH3MOB OKYHb aKTHBHO Ioezaa-
eT PauyKoB, NapsIiUX B TOJINE BOABI; B XOJIOJHBLIE, MAJIONPOAYKTHUBHBIE
rogbl HeXBaTKa NHINM 3acTaBJIfeT pBHIO TNepexXoAuTh HA IUTAHUE
cOOCTBEHHOH MOJIOIBIO.

CrencrBueM 60puOBI 3a CYIECTBOBaHUE ABJIAETCH €CTECTBEHHBIN OT-
6op.

EcTecTBeHHBIH 0TOOpP — 2TO IPEeMMYINECTBEHHOE BBI)KHMBaHNE U
pasMHO;KeHue ocobeit, Hambosee NTPUCIOCOOJIEHHBIX K JaHHBIM YCJIOBH-
am. Ho npucnocobierHocTs Becerja oTHOcHTeNabHA. Bux, xopomo npu-
CcIIOCODJIEeHHBIA K JAHHBIM YCJIOBHMAM, MOXKET OKas3aThCsA HA I'PAHU BbI-
MHpPAHHUS, €CJIH YCJOBHA H3MEeHUJMCh (Hampumep, eciaud B cpeje IIO-
ABUJICA HOBBIM XMIIHUK WJIH KOHKYDPEHT, €CJIH H3MEeHHJHCh KIMMaTH-
YyecKue yCJIOBUA U T. II.).

EcTrecTBeHHBIH OTOOpP JeHCTBYeT TOTZA, KOTAA IPeACTABIEHHBIE B
MONYJAANMKA TeHOTUNBI pasiaudanTca 3(@(eKTUBHOCTHI0 PasMHOMKEHHUH,
T. e. CIOCOOHOCTHIO BBIPKUTH U OCTABUTH Mocje ceds MOTOMCTBO. ¥Yaa-
IS HAMMeHee IPHUCIIOCOOJeHHBIX ocobeil, orOop M3MeHsAeT IeHOMOHJ
HOMyJAANMU U crnocoberByer, TakuM 06pa3oM, BOSHUKHOBEHHIO HOBBIX

Puc. 41. bopeba pacteHuin ¢ Hebnaronpu-
ATHLIMU YCIOBUAMU OKpY>XaloLlen cpefibl
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dopm. CaepoBaTesibHO, €CTECTBEHHBIM OTOOpP — O2TO JBHIKYIIAA CHJIA
3BOJIIOTIHH.

BaXHO HOHATH, YTO €CTECTBEHHBLIH OTOOpP He co3xaér HOBBIE (DEHO-
THNBLI WA TeHOTHIIbI, OH CJIYKHUT JHIIbL MeXaHU3MOM JJA OTCeHMBaHUA
HauMeHee IIPHCHOCOOJIEHHBIX W BhIKHMBAHUS Haubosee mpucrnocobiieH-
HBIX OPraHu3MoB B OecKkoHeuHOll Goppbe 3a cyliecTBOBaHHE.

Mona nabGo

aATOPUWUA

Y. Oapeus nucaa o 6opsbe 3a cymiecTBoBaHue: «f momxen mpen-
VIOpeAUuTb, UTO NPUMEHSI 3TOT TEPMHH B IIMPOKOM, MeTadopuyec-
KOM cMEICHe... IIpo AByX cobGak MM BOJKOB B I'OJIOJLHOE BPEeMS MOXK-
HO C MOJHBIM IIPABOM CKas3aTh, 4TO OHH OOpioTca APYr ¢ APYroM 3a
IUILY ¥ TeM CaMbIM 3a »KKH3Hb. Ho npo pacTeHue, pacTyllee Ha Kpaio
OYCTBIHM, MOYKHO CKas3aTb, 4To OHO Oopercs 3a JXHM3Hb C 3aCyXOM.
Harpanoit B 60pefe 3a cymecTBOBaHHME ABJSETCHA KHU3Hb U BO3MOXMK-
HOCTh €€ MpOJOJIXKeHUSA B depeae Iocjenyromux noxkoneHuu. Ilobe-
IUTENAMH Ke OKAasblBalTcaA o0JajaTesd TAKHMX CBOMCTB, KOTODHIE
JenaioT ux 6ojiee NPHACIOCOONEHHBIMHE K NAaHHBIM YCIOBHAM>.

KakoBbl OCHOBHble npuyvHbl Bopsbbl 3a cy- 0 . Bopbba 3a 0
LecTBOBaHUE? | cyuwjecTBoBa-

Kakue (opmbl 6opbbbl 3a cyulecTBoBakne U3BecTHLI? | HUe.

Kakas dopma Bopebbl 3a cywectsoBaHue ssnsetca | EcTecTBeHHbIN
B npupoge Haubonee ocTpon K noyemy? . orbop.

Kakoe BnuaHMe OKa3blBAeT ecTecTBeHHbIn oTbop Ha

nonynaumMmu?

1. MNpuBeguTe NpUMepbl NPOABNEHUA Pa3Nny- ®
HbiX opm Bopebel 3a cywecTBoBaHue.

2. lNpuseaute npumepbl pasnuyHbiX GoOpM ectect-
BeHHoro otbopa.

Mo>KHO JIM TIpeACTaBUTH cebe CHTyanmuio, KOTAa MOAB-
JIAOIAECT B HMONYJIAINUM HOBHIe (6Gojiee mpucmocob-
JeHHbIe) 0cO0M He BBITECHAIOT CTapble, & MUPHO COCY-
LIECTBYIOT BMeCTe ¢ HUMH?
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§ 33. AAANTALMM KAK PE3V/IBTAT
ECTECTBEHHOI'O OTBOPA

BCNOMHMTE BozaukHoBenue amanraumuit. 9. ap-

BUH OOHADYKHJ, YTO pPA3JIHUYUA

1. Yro Takoe apantauun? MeXAy MONMyJIAINMAMH OZHOTO BHAA

2. Kakoe 3Ha4yeHWe UMeloT aganta- IPOABJIAITCA B (hbopMe NIpuUcIoOcod-

UMY AnNa OpraHuaMos? JeHUN K PpPasJIUdYHBIM VCJIOBUAM

3. Kakve Buabl afanTauuin Bam v3- JHHSHHM, KOTOPEI® OH HA3BAJX anaura-

BECTHbI? uuamu (or jar. adaptatio — npu-
el cnocobneHue).

Ananranuyu BOSHHKAIT B PE3yJb-
TaTe ecTecTBeHHOro orbopa. IIpu aToM nmpus3HAKHM U CBOMCTBA, KOTOPHIE
6JIaronIpUATCTBYIOT BRIXKMBAHUIO 0COOM B YCJIOBUAX KOHKYPEHUIUH HJIH
AaBjIeHAA HeblaronpuATHBEIX (AKTOPOB Cpeabl, CIOCOOCTBYIOT IOBEI-
IIeHNUIO yCIleXa Pa3sMHOMKEHHA M MMOITOMY COXPAHAKTCHA B MOMYJIAIUAX.

B cBere coBpeMeHHBIX 3HAHMNA 00 3BOJIOIMUOHHBIX IIPOLECCAX 3TO
O3HAuaeT, YTO B NONYyJAUUAX (POPMHUDPYIOTCA HEKOTOpPbie I'eHeTUYeCcKH
3aKpeIJIEHHbIE CBOMCTBA, OTJAMYAKINUE UX ADPYr OT Apyra u obecmeqwu-
BaOIMe HAWJIYUYNIYVIO NPUCIIOCOOJIEHHOCT:E OPraHU3MOB K YCJIOBHAM
cpennl. Hanmpumep, monynasinuu ATJIaHTUYECKOH CenbAN B PABJIHYHBIX
paiioHax OKeaHAa PA3MHOKAITCA B pazHoe BpeMsa rojga. HeobxomumMbim
VCJIOBHEM BBI’KMBAHMSA MOJIOAH 3TOH pBIOBI ABJIAETCS COBIAaAEeHHE CpPO-
KOB BBIIYIUIEHUSI M3 HKPHl MaJbKOB M pPasBUTUA (UTONIAHKTOHA
(mapAamux B ToJIe BOABLI (DOTOCHHTE3HMPYIOIIMUX OJHOKJIETOYHBIX opra-
HHU3MOB) — MX OCHOBHOH muIuqu. B 3aBHCHMOCTH OT IUMPOTHEI MECTHOC-
TH MUK PasBUTUA (PUTOIJIAHKTOHA IIPOUCXOAUT BECHOM, JIETOM, OCEeHBIO
uau 3umoit. COOTBETCTBEHHO pAa3JIHYalOT BECeHHe-, JIeTHe-, OCeHHe- U
3UMHEHEPEeCTYIOMUX CceJbAell, MONyJANUN KOTOPBIX KHUBYT ob6ocobieH-
HO, UMeloT HeboJabluMe BHEIUHHEe Pa3JIU4YMusA, HO OTHOCATCA K OXHOMY
BHAY ¥ MOTI'YT CKPEIIHMBATLCHA, AABAA IJIOZOBHUTOE IIOTOMCTBO.

Takum oOpaszom, ecTeCTBEHHBINM OTOOP OKAa3bIBAeT BO3OEHCTBHE HA
reHeTHYeCKUH cocTaB NONYJaAANUH, Jesad eé OoJsiee afanTHUPOBAHHOH
(npucrocobeHHOH) K YCJI0OBASAM BHEILIHeill cpejbl.

OTHOCHTENBHBIH XapakTep ajanrTamui. AfanTamuu Bcerjga OTHOCH-
TenbHbl. IIpH M3MeHEeHHH cpeJbl YACTh NPU3HAKOB MOYKeT YTPATUTh II0-
JesHoe 3HayeHue. VispecTHO, HAIPHUMED, UTO PHIOBI, XOPOIIO 3alIUIIEH-
Hblé OT XMIIHMKOB IIMIIAMHA M KOJIOUYKAMH, dalle IoINajaiT B CeTH, B
KOTOPBIX OHM 3alyTHIBAIOTCA U YAEPIKHBAIOTCA KaK pa3 M3-3a TBEPABIX
BBIPDOCTOB TeJa.

Takum 006pasoM, M3MeHEHHA YCJOBHH CpeAbl BEIZHIBAIOT CABUI B
MPUCIIOCOOJIEHHOCTH OTHENbHBIX OPraHM3MOB U MONYJIAIMH B IIeJIOM.
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IIpu arom ogHa YacTh OPraHU3MoB morubaer, a Apyras 4acTh BhIpaba-
THIBAeT HOBbIE ajanTanuu. JacTh NPU3HAKOB, paHee aJallTUBHEIX, HO
MOTEePABIINX I0JIe3HOe 3HAUEHUE, MOXKEeT BHOBE INPUTOAUTHCA OPraHU3-
MaM IOpPHU U3MEeHEeHHUHU Ccpejbl o0uTaHu:.

BzauMonpucnoco6JeHHOCTh BHAOB KAK Pe3yJbTAT JAeMCTBHIA eCTecT-
BeHHOro orfopa. AJanTUBHBIE U3MEHEHHA B MOMYJIANMUAX MOI'YT OBITh
BEI3BAHbl HE TOJIBKO Pa3HOOOpPas3HBIM BO3JeHCTBHEM HA OPraHM3MbI CO
CTOPOHBI HEXXHMBOH NPHPOABI (TeMIepaTrypa, BJIAXHOCThb, AaBJIeHHE
U T. II.), HO ¥ BJIUAHUEM IONYJANUN APYTUX BHUJOB.

Hanpuwmep, y pacreHuss moxker o0pasoBaThCA Ha JHUCTHAX MKECTKUE
MOKPOB KaK 3allluTa OT NOoeJlaHusd HACeKOMBIMH. B oTBeT Ha 3To y Of-
HOT'0 M3 HACEKOMBIX, MHUTAIOIIUXCA 3THM PACTEHHEM, MOT'YT PasBUTLCH
4aCTH POTOBOIO ammnapara, 4ToObl IIPEOJOJIeTh 3TO 3aU[UTHOE MIPHCIO-
cobnenue. PacreHue, B CBOIO ouepe/ b, MOXKET CO3AaTh emé 6oJiee MOI-
HYIO 3aIuTy (HanpuMep, KOJIOYKH), a HACEKOMOE ONATH MOJKET BhIpa-
GoraTh cpesicTBa IPOTMBOJAENCTBHA 9TOM HOBOHW OGOPOHHON CTpaTeruu
u T. 4. B fanHOM npuMepe pacTeHMe M HACEKOMOe DeardpyioT He Ha
U3MeHeHWdA cpeAbl o0MTaHUA, a HAa MyTalMH APYr Apyra (arpeccopa u
uerouHuka numu). Takum o6pasom, emé OAHUM pe3yabTATOM
AeHCTBUA €CTeCTBEHHOTO OTOOpA ABIAETCH 83AUMONPUCNOCOOIEHHOCTb
6ud08.

BosbmuHCTBY M3 Bac 3HAKOM KJeBep. XapaKTepHOH 0COGEHHOCTHIO
PacTeHuil 3TOr0 pojAa ABJIAETCHA TO, YTO €AMHCTBEHHBIMH HACEKOMBIMH,
CIIOCOOHBIMYM MX ONBLIATH, ABAAKTCA mMenu (puc. 42). V mmesneii xo-
DoTOK ANMMHHEE, YeM Y GOJBUIMHCTBA APYTHX NYEIUHBIX, YTO IIO3BOJISA-
eT UM JOOBIBaTh M3 JIMHHBIX U Y3KMX IBETKOB KJIeBepa HeKTap, KO-
TOPBIM OHM NMUTAIOTCH. ITa OCOOEHHOCTH UIpaeT GOJBIIYIO POJb B IPH-
CIOCOBJIEHHOCTH KJI€BEpa K YCJIOBHAM OKDPYIKAIOMIeH Cpensnl.

BsauMooTHOIIEHUs pa3HBIX BH-
AOB O4YeHb pPas3HOOOpPA3HBI W OT-
HIOZb HE CBOJATCA K IIHI[EBBIM
cBA3AM. TakK, OMH BHI MOXKeT HC-
IOJIL30BATh HODHI, T'HE37a MJIH Te-
Jla Apyroro BHJa Kak cpexy obura-
Husa. Hanpumep, y nrTuin, peio u
HACEKOMBIX BCTDEYAETCHA I'He3J0-
BOM IAapasMTH3M: HMCHOJL30BaHHE
rgeszia >XUBOTHOIO-XO3AWHA O
BEIPAIIMBAHUA HOTOMCTBA MXHBOT-
Horo-napasura. Takoe mosemeHHe
IO3BOJIAET HapasuTy TPaTUTh
0oJIbIlle BPEMEHH HA IOHMCKH eJEl
U pa3MHOMKEeHHeE.

Puc. 42. lLlmens Ha knesepe
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NMosa naGoparopus

JKusnie nckonaemseie. B cpejle, KOTOpPas ANUTEJILHOE BPeMs OCTAET-
cA OTHOCHTEJBHO MOCTOAHHOI, OTOOp HAIpaBJIeH NPOTUB HN3MeHYH-
BOCTM M COXDaHAET yiKe CyIlecTBylol(ue aganramuu. B pesyiaprare
(beHOTHII HEKOTOPBHIX BHJOB MOKET COXPAHATHCA NMPAKTHUECKU HEU3-
MEeHHBIM MHOT'Me MUJANOHBEI JerT. Hampumep, obauk zammepuu,
ApEeBHeHIIero U3 HBIHE KUBYIIMX [PECMBIKAKIIUXCH, oOMTalomei B
Hosoit Senanaumn, He messanaca 200 MuH JeT, HUJALCKO20 KpOKOOU-
aa — 70 MaIH JeTr, HAymMuaiyca, JAJIbHETO POACTBEHHMKA OCbMHHO-
roe, — 400 man ner. 3 gpeBHEAINX pacTEeHUH, JOXKHUBIIUX A0 Ha-
IUX JHEeH B NepBO3JAHHOM BHAE, MOXKHO HAa3BaTh apaykKapuio
(200 man ner), zunkzo (200 muau ser), cexeoiro (150 mus ner).

Hunbckuia kpokoaun

O
k‘ Hayuenne NPUCIIOCOGIEHHOCTH OPraHM3MOB K cpene o0u-
TaHUSA

1. CpaBHMTe BHeIIHee CTPOEHHE KOMHATHBIX PaCTeHHH, KOTO-
PEIe B IIpHpOLe nmpous3pacTamoT B VCIAOBHAX HeNOCTATKA BJIA-
ru (KaKTychl, MOJIOYAM, &JI03) M B HOPMAaJbHOH (IO JaHHO-
My napamerpy) cpeze (rubucKyc, TpPajeCKaHIu#A, IamnopoT-
Huku). O6paTure BHMMaHUe Ha pasMep U GOpMy JIUCTBEB U
crebseil, HaaM4YMe ONYIIEHUA M BOCKOBOI'O CJIOA Ha IOBEPX-
HOCTH 3eJIGHBIX UYacTel pacTeHWH, OTTEHOK HX OKPaCKH.
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2. OrBeThbTe Ha BOIIPOCHI:

1) B xakux mecrax obMTAOT M3ydaeMble PACTeHHUA?

2) B kakux opraHax OHM 3amacaioT Biary?

3) Kakue 0cOGEHHOCTH CTPOEHHS 3THX DPACTEeHUH YMEHBIIAIT
IIOTepH BJIATH Yepe3 ucrnapeHue?

4) Kaxue uepThl M3y4aeMbIX PACTEHHMHl yMEHBIIAIT PHUCK Iie-

perpesa?
3. BanoaauTe TAbIMULY.

HasBanne Oprassi, IIpucnocobnenusn | Ilpucnocodaenns,
pacTeHus B KOTOPBIX K YMEeHBINeHHIO | IMpeIoTBpamalonmue
3amacaeTcHd BJjara HCIIAPeHU neperpes pacTeHHus

4. CpenaiiTe BBIBOJ O I'NIABHBIX IPHUCIOCOOJEHUAX DACTEHUH K
0OMTAHUIO B YCIOBUAX 3aCYXH.

Kak B npouecce 3soniounn GopMupyoTCa 0 Apantayms. o

apjanrauuu? Bzaumo-
MoyeMy aganTaumMy VMMEIT OTHOCUTENbHbIA Xapak- npucnocobnex-
Tep? HOCTb BUAOB.
Kakvie afantaumm y pacTeHuin U XUBOTHbIX BO3HMK-
N ana NpeofoneHns HebnaronpuATHBIX YCNoBUA
oKpyxawouen cpegel? pusegute npumepsl. w

1. OxapaKTepu3syWTe B3auMOnNpuUcnocobnex-
HOCTb BUAOB Kak pe3ynbTar OencTBuA ectecT-
BeHHoro otbopa. i
2. Mpuseagute NpyMepbl B3avMonpucnocobneHHoc-
M BUOOB B npupoge.

B nmpupoAHBIX momynanuAx oT6Op HUKOrAa HE HAET
TOJIBKO II0 OAHOMY IIpHM3HaKy, B peayJbTaTe 4ero K
cpefie ajanTHUPYIOTCA TOJBKO Te ocobu, KoTopsie 06-
JafaT KOMILIEKCOM IpucnocoburenpHbIXx yepT. Ilo-
YeMy 3TO IPOMCXOAMT?
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§ 34. YPOK-CEMMHAP «COBPEMEHHDIE
NPOBJIEMbI TEOPMM 3BOMIOLIMM»

Jna Toro 4urobbl yCememmHO HOATOTO-
BUTBECA K CEMHHapy, BHUMATEJILHO
npouuTare pasgennt «Iloarorosra
M IIpOBeJleHHe ypoKa-ceMuHapa»,

1. Y10 NOHWMMAIOT nog 3BonoUMen
OpraHu4yeckoro mMupa?

2. C UMeHaMn Kakmx YYEHbIX CBSA- «Kak roroBuThcH K CeMUHApPY»,
3bIBAIOT CTaHOB/IEHWE W pa3su- «Kak ycmemso BeICTynmarTh ¢ ZOKJa-
Te 3BONIOLUMOHHON Teopun? nom miu coobmenuem», «Kakx wuec-

KaThk Hay4yHYI0 mHGDOpManuio B MH-
TepHeTe», pa3MeléHHble B Ilpuso-
JeHMH K y4eOHHKY Ha c. 183.

Ieas cemunapa: obcyauTh COBpeMeHHEIE NPOOJIEMBI HBOJIONMOHHON
TEOPHUH.

IInan cemunapa:

1. TTonaTHe 9BOJIOUUM OPraHUYECKOTO MHUpA.

2. BosHMKHOBeHHe M HCTOPHMA DA3BUTHUA TEOPUM IBOJIOIHH.
3. 9BomonuorHas Teopus M. B. Jlamapka.

4. CuHTeTUYECKAA TEOPHUA 3BOJIOIUH.

Herounuku undoOpManuu:

1.Tana §1. M. CraHOBJlIeHHe SBOJIOIUOHHON Teopum Yapmsa [lap-
BuHa / §I. M. l'ann. — CII6.: Hayka, 1993. — 141 c.

2. Woppanckuit H. H. Makpossomonus: CucremHas Teopus /
H. H. Hopnasckuit. — M.: Hayka, 1994.

3.CeBepnos A. C. OcuoBsl Teopum ssomounuu / A. C. Cesep-
nos. — M.: Uax-s0o MI'Y, 1987. — 320 c.

4. Xneboconos E. HU. Jlekuuu no reopuu ssomonuu / E. U. Xie-
6oconoB. — M.: VII «Ilepcnekrusa», 2004. — 264 c.

5. UHTEpPHET-CANTERI:

http: rles-darwin & ; http://evolbiol.ru/

Temer aasa obcy:xaeHuns:

Tema 1

IHonsamue s6onoyuu opzanuveckozo mupa

B Inmponecce HM3Y4YeHHA TeOpHH O5BOJHIIHHA HEOGXOJJHMO B IIEPBYVIO
oyepeab ONpeJeJHuTh IIpeJMeT HCCIAeJOBAHUA HU CcHOPMYJIHPOBATH
IIOHATHE JBOJINIIHH OpPraHu4YecKoro MHPpA. Oﬁcy,u;n're, 9TO0 NOHHMAaWwT
IoJ, 2BOJIIOLMENH pasHble uccienoBaTesn. Buibepure ansa cebs mambosee
IIpHeMJieMOe oIpeneyeHHe.
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Tema 2

Bo3HuKHO6€HUE U UCMOPUA PA3EUMUA MEOPUU IEONIOYUW

IIpeacraBaesus 06 M3MEHAEMOCTHM OPraHWYECKON NPHUPOABLI MMEIOT
JaBHIOI MCTOPHUIO. OBOJIIOIMOHHBIE B3IVIAABLI HPOCJIEKHUBAIOTCH B CHCTE-
Max apesHuX ¢uiaocopos Muamm, Kuras, Meconoramun, Erunra, I'pe-
nuu. ObBcyaure, 4TO CHOCOGCTBOBAJIO 3APOMKAEHUIO IBOJIOIMOHHBIX
B3IVIAZOB B MCTOPMHM OMOJIOTMYECKON HAYKH M KAKOB ObLJI NyTh UX pas-
BUTHUA OO NMOABJEHHUSA I1ePBOil SBOJIONUOHHOI Teopum. Kakmue mayuymbie
OTKPEITHA IPUBEJIM K BOSHHKHOBEHHIO HJell 00 M3MeHseMOCTH BUIOB?

Tema 3

Jdeonwyuonnana meopus M. B. Jlamapxa

K. B. Jlamapk (1744—1829) siBasiercsi ocCHOBaTeIeM ORHOM M3 mep-
BBIX 9BOJIIOIMOHHBIX Teopmii. OH ycMoTpen B Hapacrawolieil cioHOC-
TH OPTaHU3MOB (B «JIECTHMIE CYIIECTB») ABJEHHE IPOTrPECCHBHON 2BO-
monuun, Jlamapk nepBbIM o6paTus BHMUMAaHUe OOGIIECTBEHHOCTH, YTO
9TOT PAA He HUCXOAAIIUI, & BOCXOAALIMNA OT HU3MUX (POPM KUIHU K
BeiciuuM. OOcyaure, B 4€M B3aKJII0YAETCA CYIIHOCTH 3BOJIOLMOHHON
reopun Jlamapka. MOXHO JIM, HCIONIB3YA COBPEMEHHbIE 3HAHUA O Xpa-
HeHUH, Ilepefadye U peaJH3aluy reHEeTHYECKOH MH(oOpMaluy, JOKA3aTh
HEBO3MOXKHOCTh HACJIEAOBAHUA DPe3yJbTATOB YNPAaKHEHUS OPraHoB?

Tema 4

Cunmemuvweckan meopus aeonoyuu

BarkHeifimue ycnexu 3BOJIOIMOHHON OHOIOTHUH B nocjaeaHue TOmBI
OBLIM AOCTUTHYTHI OJarojaps aKTHBHOMY IPHUMEHEHHUIO B 3BOJIIOMHOH-
HBIX HMCCJENOBAHUAX HAell M METOJ0B MOJIEKYJIADHOH TIeHeTHKH H
Guosoruu pasputus. IlocTemeHHO OCHOBBI 3KoJOruu, 6Guoreorpadum,
CHCTEeMATHKH M 3TOJIOrMM (HAYKH O NOBEJEHUH YKUBOTHBIX), BAJIOMKEH-
Hele B Tpyaax Y. JlapsuHa, pasBUINCE B CAMOCTOATeNbHBIe HAYKH. 06-
CyAuTe OCHOBHEIE IOJIOMKE€HUSI COBPEMEHHON CHMHTETHYECKOH TeOpHH 3BO-
monun. MoMHO JIM yTBEPIKAATh, YTO 9TH IMOJOIKEHUS MNOTHOCTHIO 06b-
SICHAIOT CYIIHOCTE SBOJIIONMOHHBIX IIPOIECCOB B OPraHMYecKoM Mupe?

IIonBexnenne UMTOroB

Buarogaps paboram COBpeMeHHBIX MCCIeNOBATENEH BBOMIOLUMOHHAN
TeopHdA JajieKO NPOABUHYJIACH B MO3HAHUYM MPUYMH U MEXAHUSMOB 3BO-
JIIOIMM OpraHWYecKoro mupa. B meit, noMmumo npobremsr Buzo006paso-
BaHHUA, UBY4YaAIOTCA PyHAaMEeHTAJbHBIE MPUHIIUIIEI, JeXKAallle B OCHOBE
9BOJIIOIMOHHOTO IIpolecca — MPUYMHEI, ABMIKYINHE CHJIBI U KOHEUHAS
LeJb 9BOJIONMH OpraHu4YeckKoro mupa Ha 3emuae. Hayuusiit mHTEpEC k
ob1ueil TeopuM IBOJIONUYU B IOCJIEAHEe BPeMS HEYKJIOHHO MOBBLIIIAETCS
¥ CBA3aH C PA3BUTHEM IPEACTABJIEHMIH 00 OKPY’KaloIeM Hac MUpe Kak
O €IMHOM IIeJIOM.
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DBOJIONUA — HENpPepLIBHBIA M He0OpaTHUMBIA IIPOIECC MCTOPHUYECKO-
ro pasBuUTHs IPHPOALI, BeAyIIUil K 00pasoBaHWUIO HOBBIX (GOPM Op-
raHusMoB. CozfaTeseM OCHOB COBPEMEHHOI'0 y4YeHHsA 00 2BOJIOIUM
opraHMYecKoro mMupa cumraior Yapisa JlapBuHa, KOTOPBIA BIEPBBIE
B HCTODMM HAYKH OOBACHHI H3MEHeHHe OpPraHWuYeCcKOro MHpa
JelicTBMEM 3aKOHOB IIPUPOALI 6e3 BMeIlaTelbCTBA CBEPX'bECTECTBEH-
HBIX cui. I'maBHEIME (hakTOpaMu (ABMMKYIIMMU CHJIAMH) 9BOJIIOIUM
JlapBUH CYMTA] U3MEHUYMBOCTH OPraHM3MOB, 60ppOY 3a CyIIecTBOBA-
HHUE U ecTeCTBeHHEIM 0TOOp.

B XX croserun sBoaonuonHoe yueHue Y. JlapBuHa ObLIO pasBH-
TO M KOHKperumampoBaHo. CorJacHo COBpEMEHHBIM B3TJVIAZAM Hau-
MEHBIIeH 9BOJIIOIHOHHOM eJNUHUIeN ABJIJAETCA INONYJANHAA, a He
ornensHad ocobp mau BuA. OCHOBHBIM HANpaBaAlIuUM (PaKTOpOM
SBOJIIOIMY CYMTAIOT €CTeCTBeHHBbIH 0T6Op, KOTODPHINA obecmedynBaeT
coxpaHeHWEe M HaKoIIeHWe B reHO(QOHJe MOMyJIsiiuu CAyUaNHBIX
MyTanuii, HO AeWCTBYeT JIMIIL TOrAa, Korja IpejicTaBjeHHBIE B IO
nyJaanuu (GeHOTHHb 006aKai0T CHOCOOHOCTBIO BBIKUTH U OCTABHTH
mocse cebs mIogoBuTOe moToMcTBO. OTGOP OKAa3bIBaeT BO3JEUCTBHE
HA COCTAB IONYJISAINM, Aenas eé 6ojee IMPUCIOCOGIEHHON K YCIOBH-
AM BHEIIHEH cpejsl.

DBOJIOIMUOHHbIE HU3MeHEeHHs, IpoTeKalollie Ha YPOBHE MOIIYyJIA-
nuit, HA3HEIBAIOT MUKpOIBOIIOnuei. Baxkueiuen dopmMoOif UX TPOAB-
JeHUs ABAfAeTcH BUAooGpasoBaHue. MaKpOsBOJIONUA — 3TO 06paso-
pagmHe 0Gojiee KPYNHBIX CHCTEMATHYECKHMX KaTeropui (Kaaccos, TH-
1108, IAPCTB). JBOJIIOINA HA YPOBHE BhHIIIE BUAA HAST TOJBKO IIYTEM
MHKPO2BOIIONuK. PasBuTHE KUBOI NPUPOABI HIJIO OT HUSIIUX dopm
K BBICIINM, OT ITPOCTOTO K CJIOMKHOMY M MMeJOo IIPOrPEeCCUBHBINA Xa-
pakTep. I'JIaBHBIe HaNpaBJIeHHS 9BOJIOIHMU COCTABIHAIOT apomMopdo-
3bI, MAMOAJANTANNK ¥ JAereHepanuu. K OCHOBHBIM THUIIAM 3BOJIIOLM-
OHHBIX H3MEHEeHWIH OTHOCHAT: Napajlaeau3M, KOHBEPreHIIMI0 B JUBEeD-
TreHI IO,

rA Ilas Toro 4To0BI IPOBEPHTH, KAK BBl YCBOWJIM MaTepual
rJIaBbI, BHINOJHHUTE TECTOBbIe 3ajaHuMA B paboueil TeTpaju. Ecan BHI
cOMHeBaeTech B IIPABUJIBHOCTH CBOMX OTBETOB, IIOBTOPHUTE
MaTepHuajbl COOTBETCTBYIOIIMX maparpados.




BozHuxKHOoOBeHMe
M pa3BUTHE JXM3HM
Ha 3emne

Mo cospemeHHbIM nNpepcTasne-
HMAM Ha PaHHHX CTafWAX cyule-
CTBOBaHMA HalleW NnAaHeTbl W3-
MeHeHue o6nuka 3emnu OGwino
CBA3aHO C reo/IorTH4eCKUMH Npo-
yeccamu, MNMPOUCXOAUBIIMMH B
3eMHOH KOpe, Ha NMOBEPXHOCTH M
B rNyOMHHBIX CNOSAX NAaHeThbl.

C BO3HWKHOBEHHEM XXWU3HW fien-
TEIbHOCTb JXMBOrO BeljecTsa,
NPOHMUKAIOWEr0O BO BCE YroNKH
naaHeTnl, npuBena Kk obpasosa-
Huio Guoccepbi.

Bbl Y3HAETE

— O B3rnspax, runoresax M
TEOPHUAX O MNPOUCXOXKOEHHH
YKU3HHM;

— 06 OpraHWM4ecKoM MHpe Kak
pe3ynbTate 3BOMIOLHH;

— WCTOPMIO Pa3BHTHA OpraHu-
YECKOro MHpa.

Bbl HAYYMTECH

— XapaKTepu3oBaTb OCHOBHbIE
3Tanbl Pa3BUTUSA JKU3HU Ha
3emne.
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§ 35. B3rnafbl, NMNOTE3bl U TEOPMM
O NPOMCXOXKAEHMM JXMU3HW

BCMNOMHWTE . I'mnmoTe3sl 0 NMPOMCXOMKICHHHM KH3-
aH. ITpobieMa BOSHHKHOBEHUA FKH3-

0O T %] s
1. 470 TaKoe Xu3Hb! HY HA HAIIeil IjaHeTe ABJIAETCA O~

2. Y10 Takoe MoHOMep? HOM H3 IEeHTPAJLHBIX B COBpPeMeH-
3. Y10 Takoe Makpomonekynbl u HOM ecrecTBo3HaHUM. C npeBHEHIINX
TBHGH“MQP? BpeMEH JIIOAM IBITAJINCH HAWTH OT-

BeT Ha BOIIPOC, KaK 3apoauiach
JKM3Hb HA 3emJe.

Kpeaumonuam (sar. creatio — corBopeHue). B pasHbie BpemeHa y
pasHBIX HAPOJOB OLLIM CBOM IIpPEJCTABIEHUS O BOBHHKHOBEHHH YKHU3HHU.
CBo€ oTpajkeHHe OHH HAILIW B CBAINEHHBIX KHHUTrax pPasjudHbIX peJid-
ruif, KOTOphle OOBACHAIOT BO3HMKHOBEHHUE 3KH3HM Kak akT TBopua (Bo-
aa Bora). 'unmoresy 003XeCTBEHHOIO BO3HHKHOBEHHA MKHBOTO MOXKHO
TIIPUHATH TOJBKO HA BEpYy, TAK KaK eé HeJlb3A dKCIIePMMEHTaJbHO IIOZT-
BEPAUTHh WJIH ONpPOBeprayThb. CiiefoBaTesibHO, OHA He MOXKeT paccMaTpu-
BAThCA C HAYYHOM TOYKH 3pPEeHHA.

Tunore3a CaMONPOM3BOJBHOIO 3apokaeHuA KHU3HH. C aHTHUHBIX
BpeMéH u g0 cepeauHbl XVII B. yuéHble He COMHEBAJIMCh B BO3MOMK-
HOCTH CaMONIPOM3BOJIBHOIO 3apoAeHHs Xu3HH. CUUTANOCh, UTO KH-
BhIe CYIIECTBA MOTYT HOABIATHCA M3 HEKHUBON MaTepuu: HanpuMmep,
puIOBl — W3 WJja, YepBHM — M3 IOYBBI, MBIIIM — U3 TPAMNOK, MYyXH —
M3 THAJIOTO MfCA, a TakKiKe YTO OAHHM (DOPMBI MOTYT IOPOXKAAThH APyrue
HampuMep, U3 IJIOJOB MOryT oOpasOoBBIBATHECA NTHUILI M KUBOTHEIE.

Tak, BeJAUKHH ApHCTOTENb, W3y4yas yrpei, yCTAHOBUJ, YTO Cpelu
HUX He BCcTpedamTcsi ocobu ¢ mMKpoit mau mojoxkamu. Ha ocHoBanum
JTOTO OH MPEANOIOMKHUI, YTO YI'DH POKAAIOTCA U3 «KO0JOacoK» mia, 00-
pasyoUuXCcs OT TPEHHA B3POCJOH PHIOBI O AHO.

IlepBolit ygap 1Mo NPeACTABJIEHHAM O CAMO3ApPOMKICHUMN JKH3HU HAa-
HEeCJIH OKCIEePHMEHTHI HTAJbAHCKOro yuéHoro ®Ppandecko Peam
(1626—1698), xoropeiit B 1668 r. nokasan HEBO3MOMKHOCTB CaMo3a-
POXKOEHUA MyX B THHUIOIIEM M#ACe,

HecmoTpsa Ha 2TO, MW CAMO3APOKJAEHHMA XHU3HU COXPAHAIHCH IO
cepenunbl XIX B. Tonexko B 1862 r. ¢ppannmysckuit yuénnit Jlyn Ilac-
Tep OKOHYATEJIBHO OINPOBEPr I'MIOTe3y CaMO3apOoKAeHus Ku3HU. Pabo-
a1 JI. IlacTepa IO3BOJIMJIM YTBEDPIKAATH, YTO IMPUHIUI <¢BCE JKUBOE —
M3 KMBOTO» CIpaBeJIUB AJsA BCEX M3BECTHHIX OPraHM3MOB HA HaIlei
njaaHeTe, HO OHHM HE PeIlIaji BOIPOC O NPOMCXOMKIACHUH YKHU3HHU.

I'unore3a mascnepmuu. JJokasaHHAas HEBO3MOMKHOCTEL CAMO3apOMKIAe-
HHUSA KH3HH NOPOJHJa HOBYIO npobnemy. Eciu nns BOSHUKHOBEHHA OX-



- LW AN TP W G TR LW W
BO3HUKHOBEHUE U PA3BUTUE XU3HU HA 3EMIIE

HOI'0O XHMBOI'0 OpraHu3Ma HeoOXOoJuM J[ApPYyroil »KUBOI OpPraHusMm, TO OT-
KyZa B3fAJCA NEepBBIM KUBOH opranmam? 9TO AAJI0 TOJNYOK K BO3HHK-
HOBEHUIO T'MIIOTe3bl NAHCHEPMHUH, KOTOpasd MMela M UMeeT MHOTIO CTO-
POHHHUKOB, B TOM YHCJIe ¥ CPeJyd BHIHBIX y4€HbIX. OHM CUHTAIOT, YTO
BIIEpBBbIe KM3HbL BO3HUKJA He Ha 3emie, a ObLIa 3aHeCeHA KAKHUM-TO
obpasoMm Ha Hamy miaaHery. OJHAKO TUIIOTE3a MAHCHEDMHUU MBITAETCH
JIUMIb OOBACHUTE NOABJIEeHHEe XHU3HM Ha 3emsie. OHa He oTBeyaerT Ha
BOIIPOC, KAK BO3HUKJIA JXHM3HBb, a4 MEepPeHOCHT 3Ty IpobieMy B KaKoe-TO
apyroe mecto BceneHHO.

Orpunanve dakTa caMO3aposKIeHHUsA KHU3HH B HACTOsAIIEe BpeMs He
NPOTUBOPEYUT IPEIACTABIEHUAM O NPUHIUNHAJIBHONH BO3MOMHOCTH
PasBUTHA >XU3HHU B OPOILIOM M3 HEOPraHMYECKON MaTepuu.

I'umoresa Oumoxumuueckoinn spoaronuu. B 20-e rr. XX B. pyccrmii
yuénstit Anexcangp HeamoBwu Onapun (1894—1980) u aHrauyasuH
Hxon Xoaneitn (1892—1964) mezaBucUMO APYr OT APYra BBICKA3AIH
THIOTEe3y O BO3HMKHOBEHUM HU3HHU B Hpolecce OMOXUMHUYECKOW 3BO-
JIIOIMY YIJIePOAHBIX COEeIWHEHHI, KOTOpadA W JIeryia B OCHOBY COBpe-
MeHHBIX HpeJCcTaBJIeHHN.

B 1924 r. A. 1. OnapuH onyGJMKOBal OCHOBHBIE TOJIOKEHHUSA CBO-
eil 'uroTessl NPOUCXOMKAEHUA KU3HU Ha 3emje. OH MCXOMUI M3 TOTO,
4YTO B COBPEMEHHBIX YCJIOBHUSAX BO3HHKHOBEHHE >KMBBIX CYINECTB U3 He-
JKUBOM NPUPOABI HEBO3MOKHO. Abuorensoe (T. e. 6e3 yJacTHA KUBBIX
OpraHM3MOB) BOSHHUKHOBEHHE JKMBOM MaTE€PHU BO3MOKHO OBIIIO TOJIBKO
B YCIOBHAX JpeBHeH arMocdepbl ¥ OTCYTCTBHA YKHUBBIX OPraHH3MOB.

ITo muenuro A. WU. Onapuna, B mepBUUYHON aTmoc(hepe NjaaHeTsl,
HACBIEHHON PasJWYHBIMH IasaMM, HPU MOIIHBIX 2JEKTPHYECKHX pas-
pALax, a Takxe I0J JeHCTBHeM yiIbTpadHOIeTOBOr0 H3JyUYeHHdA (KUc-
Jopoj B armocdepe OTCYTCTBOBAJI MU, CAeJ0BATEJbHO, He OBLLIO 3alHAT-
HOI'0 O30HOBOTO 3KpaHa, arMocdepa OblLIa BOCCTAHOBHUTENLHOM) H BEHI-
COKOH pajManmud MOIau OOpa30BBIBATHCA OpPraHUYecKHe COeJUHeHHUHA,
KOTOpBhle HaKallJIMBAJIHCHL B OKeaHe, 00pasys «HOepPBUYHBIA OYJIBLOH».

H3BecTHO, 9TO B KOHIEHTPUPOBAHHBIX PACTBOPAX OPraHUYeCKHX Be-
mecTs (0enKOB, HYKJIEMHOBBIX KHCJIOT, JHUIHKAOB) NPH ONpPEEJEHHBIX
YCJIOBHAX MOI'YT 0DOpasOBBIBATHCHA CIYCTKM, Has3bIBAEMbIe KOauepeam-
HblMU Kanisamu WIA KoauepBartaMu. KoalepBaThl B YCJIOBHAX BoOcCCTA-
HOBUTEJbHOH aTMoc(epbl He paspymiajuck. M3 TakUX pacTBOPOB B
HHX MOIJIM MOCTYyNaTh XWMHYECKHe BeIlecTBa M H/ATH CHUHTEe3 HOBBIX
COeAMHEHUI, B pe3yJbTaTe 4Yero KOAlepBaThl MOIVIM PACTH U YCIOMK-
HATHCH.

KoamneppaTh! y’ke HAIOMUHAJNY 3KUBBIE OPraHU3MbI, OLHAKO TAKOBBI-
MU emé He ObLIM, TaK KaK He MMeJHW YIOPSAJOYEHHOW BHYTpeHHel
CTPYKTYPHI, NMPUCYIIEN MMUBBIM OpraHusMaM, ¥ He ObIJIM CIOCOOHBI
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pasMHO:KaTbcA. BenkoBbie roauepBaTsl paccmarpusanwck A. M. Ona-
PUHBIM KaK IPOOHMOHTEI — MNPEANIECTBEHHWKHN XHUBOTO opranusma. O
npejmoJyaraj, UTO Ha OIpeJeJéHHOM Jrane O0elKOoBble NPOGHOHTEI
BKJIIOYWJIN B ceDfA HYKJIEWHOBBIE KUCJIOTHI, CO3HAB €IHHBIE KOMILICKCHI.

BsaumopeiicTBue 0eTKOB M HYKJEHHOBBIX KHCJIOT NPUBEJIO K BO3-
HUKHOBEHHIO TAKUX CBOWCTB JKMBOI'0, KAK CAMOBOCIPOH3BEIEeHHE, CO-
XpaHeHue HAacJIeCTBeHHONH MH(OpPMAIHU W €€ Iepegajda IOCeyIOuM
HOKOJIEHUAM.

IIpo6uoHTHI, B KOTOPLIX 00OMEH BEIIECTB COYETAJICA CO CIOCOOHOCTHIO
K CAMOBOCIHPOM3BEIEHUIO, MOYKHO yKe PACCMATPHUBATH KAK HPUMHUTUB-
HBIE OPOKJIETKH.

B 1929 r. asraumiickuii yuéssrid [»xoH XoingeilH TakiKe BBIZBHHYJI
runoTe3y abHOTeHHOIO NPOUCXOMKJIEHHS KMU3HU, HO COIJIACHO €ero
B3rAAAAM TEPBUYHOM ObLIa HE KoalepBaTHAas CHCTeMa, crnocobHas K
o0MeHy BellecTB C OKPY’KaloOmieil cpenoil, a MaKkpPOMOJIEKYIAPHAA CHC-
Tema, cnocobHas K CAMOBOCHPOU3BOACTBY. JIPYrHMH CJIOBaAMHU
A. W. Onapun orpaBan nepseHcTBo Oenxam, a k. XongeilH — HYK-
JIEMHOBBIM KHCJIOTAM.

T'umoresa A. M. Onmapmaa — I:x. XosgeiiHa 3aBoeBajia MHOI'O CTO-
POHHUKOB, TaK KaK NOJYYHJIa SKCIEPHMEeHTAalIbHOe IMOATBEpPIKAeHHEe
BO3MOKHOCTH a0HOTeHHOTO CHHTE3a OPraHWYecKHX OHOIIOTHMEDPOR.

B 1953 r. amepukancknit yuénsiii Crenmn Muauep (1930—2007) B
CO3JaHHOW MM YCTAHOBKE CMOEJHPOBAJI YCJIOBHSA, MPEAINOI0KUTETHHO
CYILIECTBOBABIIINE B MEePBUYHOM aTMmocthepe 3emun. B pesyibrare OmbI-
TOB OBLIM IOJNYYEeHBI AMUHOKHCIIOTHI (COEIWHEHWHA, U3 KOTOPBIX I[I0-
CTPOEHBI MOJIEKYJIbI OenkoB). CXOAHBIE OIBITHI MHOTOKPATHO TIOBTODS-
JIUCHh B PAs3JUYHBIX JabopaTopuaAX M HO3BOJMWJIH JOKa3aTh IPUHIWAIIH-
AIbHYIO BOBMOMKHOCTh CHHTE3a B TAKHX VCIOBHAX NPAKTHYECKH BCEX
MOHOMEPOB OCHOBHBLIX OmomoiammMepoB. B panbHeiimem ObLJIO yCTAHOB-
JIeHO, UTO IIPU OUPENeTEHHBIX YCIOBUAX U3 MOHOMEDOB BO3MOYKEH CHUH-
Te3 00Jiee CIOKHBIX OPraHMYecKUX OMONOJIUMepOB: MOJUNENTHAOB, IIO-
JUHYKJIEOTHIOB, IMOJUCAXAPHAOB H JHUIHUIAOB.

Ho runmoresza A. M. Onmapmma — k. Xoanenna umeer m caabyio
CTOPOHY, HAa KOTODPYIO YKA3BIBAIOT €€ ONMNOHeHTHI. B paMrax maHHON
THIIOTE3b] HE YAAETCs OTBETHUTh HA IVIABHBIM BOIIPOC: KaK ITPOMB3OIIEJN
KAaUeCTBEHHBIM CKAUOK OT HEMKHBOrO K »kuBomy? Benp nias camopenpo-
AVKIOUNA HYKJIEUHOBBIX KUCIOT HeoOxoauMsbl hepMeHTHBIE OeIKM, a And
cuHTe3a OEJIKOB — HYKJEUHOBEIE KUCJOTHI.

Takum oGpasom, B HaCTOfAIee BPeMs MBI He MOJXKeM CYHUTaTh, YTO
npobieMa NPOHUCXOKASHUSA JKH3HM DelleHa, 8 MOYKeM JIMINbL M'OBOPHUTH,
YTO YUYEHBIE TPOAOJIKAIOT WCKATh Haumbosiee MepPCHEKTUBHBIE NYTH eé
pelueHus.
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Mos naGoparopmusa

Ha ocroBanum cpaBHeHHSA TOCHEAOBATEIBHOCTHA HYKJICOTH/OB B PH-
6ocomEbrix PHK yuéHble nmpuuuim K BBIBOAY, 4YTO BCE JKUBbIe opra-
HHU3MBI MOJKHO OTHECTH K TPEM rpylliaM: 3yKapuoTraMm, sybakTepumam
1 apxebaxkTepuaM (ABe MOCHeZHNE TPYNNOBI IIPOKAPHOTHI).

ITockonbKy reHeTHYECKHMIl KOZ BO BCeX TPEX rpymmnax OfUH U TOT
JKe, ObLIa BBIABHHYTA I'MIIOTE3a, 9YTO OHUM MMEIOT OOIIEro mpeaka, Ko-
TOPOT'O HA3BAJM «IIPOTeHOT» (T. e, npapoaurens). Ilpeanonaraeres, 4To
asybakTepum ¥ apxebaKTepUM MOIJIM IPOM30MTH OT NPOTeHOTa, a Co-
BPEMEHHBIM THI 9yKAPHOTHYECKON KJETKH, IIO-BHANMOMY, MOI' BOSHHUK-
HYTh B pe3yJbTaTe cUMOMO3a APEBHEr0 ayKAPHOTA C SyDAKTEPHAMH.

HNmenHO 970, KAK CYUTAIOT yUEHBIE, 00ECTIEUMJIO DOJIBIIOE CXOACTBO
CTPOEHHA BCeX IPOKAPHOT, 4 3aTeM W 3YKapuoT.

Movemy npencrasneHune o BOXECTBEHHOM 0 i Kpeauywno- o
MPOVICXOXAEHUN XWU3HW HENb3s HU NOATBEp- | HU3M.

OWTb, HW ONPOBEPrHYThL? Koauepsarsbi.
KakoBbl OCHOBHbIE NMonoxeHus runoressl A. . Ona-
puHa — [x. XongewnHa?

Kakue akcnepumMeHTanbHble [oKasatenbCrBa MOXHO
NPUBECT B NOATBEPXKAEHME NAHHOW rMnoTesbl?
Kakue noBoabl NPUBOAAT ONMNOHEHTbI, KPUTUKYA -

noresy A. U. OnapuHa?
[MprBeamTe BO3MOXHbIE AOBOAL! 33 U NPOTUB w
rMnoTesbl NaHCcNepMmu. -

. e = e

Y. Hapsusn B 1871 r. nucam: «Ho ecam 6ml ceituac...
B KaxkoM-1ubo TENJIOM BOAOEMeE, cOopeprKalineM Bce He-
obxosuMble COJMH aMMOHHA # (ocdhopa M AOCTYIHOM
BO3/IEHCTBHIO CBeTa, TemJa, 3JeKTPUYecTBa W T. I.,
XUMHUUYECKH oOpasoBajicsi GesoOK, CHOCOOHBIA K Jajb-
HeHIIuM, BCE Bojiee CIOKHBIM IPEBPAIEHUAM, TO 9TO
BEIIeCTBO HeMeIJIeHHO OblIo Obl paspylieHoO HIH
MIOTJIOIIEHO, 4YTO GBIJI0O HEBO3MOYKHO B IEPHUOJ A0 BO3-
HAKHOBEHHUSA XUBBIX cyuiecTB». IloaTBEepauTe MAM OII-
POBEPIHHMTE JAHHOE BHICKA3LIBAHHE.
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§ 36. OPrAHMMECKMA MMWP
KAK PE3V/IbTAT 3BOJIIOLMM

I'mmoresa OmMomossa. Bel yiKe 3Hae-
Te, YTO JXH3HBL, IpPEXXKIe YeM OHAa

1. Y10 Takoe 3BONIOUKA? JIOCTHUIJIA COBPEMEHHOTO MHOroo6pa-
2. Y10 Takoe KOHUEHTpauws pac- 3Ms, MOpPOUILIa MAJIUTENbHBIH NOYTh
TBOpa? aposronuu. I'mmoresa A. . Onapn-
ma — Jx. XonpedHa Obliaa IpUHA-

Ta M PasBUBAJACh MHOI'MMH YYEHBI-
mu. B 1947 r. anramiickuit yuénsiii [Amonm Bepmax (1901—1971)
chopmyaupoBan runoredy 6umomnossa. OH BRIEJNJ TPH OCHOBHEIX 3Ta-
na (GopMHpPOBAHMA KU3HH: a0OMOTeHHOEe BO3HUKHOBEHHWE OPTaHWUYeCKUX
MOHOMEPOB (XMMuUYecKHit), (GOpMHpPOBAHHE OHOJOTMYECKHUX ITOJHMEpPOB
(npeabuOJIOrMUeCKHUT) U BO3ZHMKHOBEHHE MEPBHEIX OPraHusMoB (06Mo0JI0-
ravecknit) (puc. 43).
dran xumMuuecko ssomouuu. Ha aTom arane NpoucXoaus abuoreH-
HBIH CHHTEe3 OpraHMuyecKux MoHOMepoB. JIpeBHasa armochepa 3emJu
OBlJIa HACBIINEHA BYJKAHWUYECKHMMHU I'a3aMH, B COCTaB KOTOPBIX BXOAM-
JIM OKCHJBI Cepbl M a30Ta, aMMuakK, okcuasl yraepoga (II n IV), napser
BOJIbI ¥ DAL APYTHX KOMIOHEHTOB. AKTUBHAA BYJIKaHHUYECKasd AesATelb-
HOCTb, CONPOBOKIABIIAACA BhIOpOcaMH OONBIINX MacC PagjuOaKTHBHBIX
KOMIIOHEHTOB, CHJIbHBIE HM UacThle dJIEKTPUYECKWe paspA/bl BO BpeMsA
IIOCTOAHHBIX I'PO3, a TaKyke yJIbTPaHOIeTOBOe U3JyUYeHHe CIIoco0CTBO-

\1:&1 \/\\\\\\%\ K A

MepBuyHas
armocdepa

Puc. 43. CxeMa, unnioctpupyiolas runotesy A. W. OnapuHa — [x. XongenHa
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Basu oOpasoBaHMIO OpraHMYecKux coeguHeHui. JlpeBHAA aTmochepa
He coaepskana CcBOOOIHOTO KHCJIOPOAAa, IIOITOMY OpPraHUYecKHe Coenu-
HEHHA He OKHCJIAJNCE W MOIJH HAKAIJIWBATLCA B TEIUIBIX BOJOEMAax,
TIOCTEIIEHHO YCIOXKHATHCA, GOPMUPYs «IepBUUYHEBIN OyiasoH». IIpomoin-
JKUTEJBHOCTh ATHX IPOIECCOB COCTABIANA AECATKH MUJIJIHNOHOB JIET.

dran npeadHoJorMYecKoi ssoaronuu. Ha aTom arame CI0KHBIE Op-
raHU4YecKHe CoeJUHeHUA (HOPMHUPOBAIH OEJIKOBO-HYKJIEHHOBO-JTHUIOM/"
Hble KOMIJIeKChI (y4éHble HA3BIBAJH HX I[10-PA3HOMY: KOallepBaThI,
npoOMOHTHI U T. XI.). B pesynbrare moABHINCHL IepBble NPUMHTHBHEIE
JKMBBIE OPraHHM3MbI, KOTOPEIE I10J JeHCTBHEM eCcTeCTBeHHOro orbopa u
Jany Havajlo BCEMY opraHudyeckomy Mupy Ha 3emie. JKusHb, oueBMjI-
HO, Pa3BUBAJIACH B BOJHOMN cpefje HA HEKOTOPOU raybGuHe, TAK KaK eJuH-
CTBEHHOI 3aIIUTON OT yJILTPA(PUOJIETOBOrO M3JydeHus ObLIA Boja.

dran OGMOJOTrMYECKMN HBOJIOUMH. BOJBIIMHCTBO YYEHBIX CUHMTAIOT,
YTO HNEePBBbIe NPUMHUTHBHBIE XXHBBEIE OPTaHU3MEI OBLIM GJIM3KH II0 CTPO-
eHMI0 K npokxapuoram. OHH HHUTAJIUCh OPraHUYECKHUMM BeIleCTBAMH
«IIepBUYHOro OyjboHa», T. e. OBLIM reTepoTpodamMu.

ITpu yBesIMYeHHHN YHCIEHHOCTH IeTePOTPO(MHBIX IPOKAPHOTHUYECKHX
KJIETOK 3aIac OpPraHMYecKHX COeIMHEeHUIl B HePBHYHOM OKeaHe HCTO-
masca. B atux ycroBuAX oGocTpmiiach KOHKYDEHIUSA MeXAY ADeBHU-
MH IPOKapHmoTaMH, KOTOpas, C OJHOH CTOPOHBI, cIlocoOcTBOBaIa
YCJIOKHEHUIO UX CTPOEHHA, C APYrod — IpUBeJa K IMOABJIEHUIO HOBBIX
coco00B MOJIy4eHHs 9HEPruM s JKM3HeHHBIX mporeccoB. Tak Bo3-
HUKJIO, HAanmpumep, asrorpodroe nurtanue (dorocuHTes). OpraHusmei,
CIIOCODHBIE K CHHTe3y OPraHHYECKHMX BEleCTB, IOJydYaad 3HAYHTENh-
Hble NIpeMMyllecTBa B KOHKYPEHTHON Oopnobe.

B peaysnbrare (orocuHTEe3a B 3eMHOIH armocdepe HavasN HAKAILIU-
BATBCA KHCJIOPOJ|, YTO CAEJAN0 NPHHIUIIMAILHO BO3MOMHON KH3HL Ha
cylle, 3alllUTUB €€ OT IyOUTeNbHBIX YJbTPa(uOJIeTOBBIX JIy4eil.

Kakue OCHOBHblE 3Tanbl MOXHO BbiAENUTL B 0 Fmnoresa o
npoLecce BO3HUKHOBEHUS W Pa3BUTUA XKM3HU 6uonossa.

Ha 3emne?

Kakoe 3Ha4eHue AnA 3BOMIOUMK OpPraHM3MoB MMeno
noseneHue B aTMocdepe nnaHeTsi cBoBOAHOrO KUC-
nopoaa?

Tlouemy yuéHEle cumTaioT » 4TO pasBUTHE MUIHA Ha
HepBLIX JTanaX CKOpee BCEro IPOMCXOAMIO B BOAHOI
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§ 37. UCTOPMA PA3BMTMA OPrAHMYECKOro
MHPA

Hayuenmne ucropumu 3emau. YUuéHBIE
CUMTAIOT, UYTO 3eMJs KakK IJIaHeTa
cymectByer 6osee 5 mupp jaer. He-
TOpuA 3eMJIM pasjenseTcd Ha IJIH-
TeJbHBEIE TPOMEXKYTKH BPEMEHH —
apel. OpB IOAPA3JEJANTCA HAa
Mepuoabl, NePpHOALI — HAa DJHOXH
(puc. 44). HasBaHus 3p MMeEIOT Ipe-
YecKOe IPOMCXOXKAEHUe: KaTapxXel (HMiKe ApeBHeMIero), apxei (apes-
Helmuii), nporeposoi (NepBUYHAA KHU3HB), Iajeo30i (ApeBHAA
JKM3HB), Me3030# (cpefHsAs KU3Hb), KAWHO30# (HOBasA JKHU3HB).

JlaHHEIEe 0 PA3BHTHH JKH3HH HA 3eMJie IIOMOraeT IMOJYYUTH MaeoH-
TOJIOTMA. YUEHbIe-NaJeOHTOJOTr, IPHUMeHAs COBPEeMeHHble HayuyHbIe
MeTOJbI, VCTAHABJIMBAIOT BO3PACT CJIOEB 3€MHOM KOPBI, B KOTOPBIX 00-
HapYJ/KeHBl HMCKONaeMbleé OCTaTKH opraHumamMoB. CaMble paHHHE JOCTO-
BepHBIE CJEAbl KU3HM OOHADY/KEHBI B JPEBHHUX OTIOMKEHHAX 3EeMHOMU
KOpBI BO3PACTOM OKOJIO 4 MDA JIeT.

Pagaue 3Tansl pa3sBUTHA Ku3HHM. JXHM3HL 3apojgujack B Haudaje
apxesi. CBeleHUs 0 DAHHUX JTANaAX DA3BUTHA KUBHU OUEHb CKYAHEI.
OTo 0OBACHAETCH TeM, 4TO B OOJBIIHHCTBE CJIYyUaeB OPraHU3MBI TOTO
NepHoja He MMeJH TBEPAOro CKejeTa ¥ NPAKTHUYECKH He OCTaBHJIH Clie-
noB. B paHHMX apxeHCKHX MopoAax OOHaApPYKeHBI OCTATKH IIPOKapHo-
THYECKMX OpPraHuaMoB OaxTepuii m nmaHobakTepuil (CHMHe3eJE€HBIX BO-
nopocaeii). Ilpeamonaraercs, YTO B KOHIE apXEMCKOW 9Pl BOSHUKJIH
9YKapUOTHYeCKHEe OJHOKJIETOYHEIE, a4 3aTeM M KOJIOHUAJIbHBLIe OPraHU3MEL.

B nporepo3oe — spe paHHel KU3HH — IPOAOJIXKAJIOCH YCIOXKHEHUe
OpraHM3MOB, COBEPIIEHCTBOBAJIMCH CIIOCOOB! MATAHUA M DA3MHOKEHH.
IIIupoKoro pacupocTpaHEHHA ¥ MHOroob6pasus JOCTHUIald BOLOPOCJIH.
Cpean »XUBOTHBIX BO3HHKJIO GonbIIOe pasHooOpasue KHINEeYHOIIOJIOCT-
HBIX ¥ rybok. K KOHIy mpoTepo30MCKOM 3pbl MOABHJINCH BCe THILI Gec-
IIOBBOHOYHBIX, 4 TaKKe IepBele xopaoBbie. IIpakTHYecKH BCHA KHU3HBb
OB11a cocpefoToueHa B BOAHOM cpege. Cyma Obiia Oe3’KM3HEHHA, JUIIb
no GeperaM BOJOEMOB B pe3yJabTaTe JeATelbHOCTH Oaxrepuit U APYyrux
MHMKDPOOPTaHU3MOB IPOUCXOAWIN Ipoleccsl mouysoobpasosanusa. Ilpo-
IOJIPKAJIOCH HAKOILIeHMe KMCJI0opoja B aTMocdepe u oboraileHue Kuc-
JIOPOJIOM BOJ[, YTO CIOCOGCTBOBAJIO NOABJIEHHIO OONee BHICOKOPa3BHTHIX
reTepoTpo@HBIX OPraHu3MOB.

PassuTHe JKM3HH B najeo3oe. B majmeozoe — spe ApeBHel >KU3HH —
BBIZEJIAIOT CJIeAVIOIUe MepruoAbl: KeMOpuiickuil (kembpuii), OpAOBUKC-

BCNONMMHWUTE
1. Yto Takoe MWKpPO- U MaKpo3IBO-
noyua?

2. YTo Takoe 3BONIOUMA OpraHu-
yeckoro muvpa?
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Ku# (OpaoOBHK), CHNypUicKkui (cuuayp),
JAEBOHCKHHA (AeBOH), KAMEHHOYIOJILHEIA
(rapboH) M mepmMcKHil (mepMb) (cM.
puc. 44).

B mauajsie najseo3os KH3HB TOCIIOA-
CTBOBaJIa B OCHOBHOM B BOJHOI cpeje.
Ha cymie mo-mpesxHeMy XHUJIuU OaxTe-
pu# ¥ nuaHobaKTepHH.

B mopsax kemOpusa 6BLIM pacmpocT-
pPaHeHBl MHOIOUHCJIEHHBIE BOINOPOCJIH.
AHusorHbll Mup GbLI HpeACTABIEH KO-
PaJJIOBEIMH IIOJUIAMU, IyOKamu, uep-
BAMH, PA3JHWYHBIMH HIVIOKOKHUMH H
YJIEHUCTOHOTMMH.

B mopsax opmoBuka OBLIM pacmpocT-
paHeHBl pas3JIMYHBIE YJIEHHCTOHOTHE U
roJioBOHOTHe MOJLIIOCKHU. IloABuamch
nepBbie GecuyesIOCTHEIE ITO3BOHOUYHEIE.

B cuaype mpou3omio gBa 3HaAMEHA-
TEeJILHEIX COOBITHA: BBIXOJ PACTEHHUH U
0eCcnOo3BOHOYHBIX Ha cymy. llepBrre
Ha3eMHBIE PACTEHUS — PUHUODUTHI
3aHUMAJH NPOMEKYTOYHOE IOJIOKEHHE
MEeAY BOLOPOCIAMMU M HAZEMHBIMH CO-
CYAUCTBIMH pacTeHuaAMH (puc. 45).
OueBUHO, B CHJIype MOABUJIUCH I'pUOBI
W TepBhle JIMINANHUKH.

B meroHe HIMPOKO pPACHPOCTPAHH-
JIMCh XBOINMW, ILIAYHBI, TATIOPOTHUKH.
ITepBbIMU HazeMHBIMH 0ECIIO3BOHOUHBI-
MHA OBLIM MHOTOHOMKKH M Iaykoodpas-
Hble, NOABMUJINCH NPUMHTHBHEIE Ue-
JOCTHOPOTHIE PBIOBI. OT HUX HPOMUIOII-
J¥ HACTOAIIHE AaKYJIbl U KHCTENEphie
peibBI (puc. 46). OT KHCTENmEpHIX, CIO-
COOHBIX ABIIIATE ATMOCHEPHBIM BO3AY-
XOM ¥ NEPenos3aTh M3 BOJOEMA B BOJO-
€M, HMCIOJb3YS IUIABHHUKH, IIPOH3OIILIN
nepBble 3eMHOBOJHEIE, MK amMpubuu.

B oOmupHBIX OOJOTHCTBHIX Jecax
Kap0oHa 3eMHOBOJAHBIE JOCTHIJIM CBOE-

Puc. 44. TeoxpoHonornyeckas wkana

Mpotepo3oickasn

Tpuacosbiii

NMepmcexuin

KameHHOoYyronsHbin

DeBoHCKMMA
Cunypuiickuii

OppoBuKcKMin

KemGpuiickuii

Pudenckuin

Kapensckui
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q ro Haubosslrero pasHoobpasusi. B aror nepu-
0l IOABJAKTCA IIepBble NMPUMHTHUBHBIE Hace-
KOMBIE — TapakaHbl, YKeCTKOKPBLIbIE, CTPEKO-
3bl. B kapOoHe BOBHMKJN NPUMHTHBHEIE (Op-
MBI PENTHUINI, KOTOPBIE 3acensnn 6ojiee cyxue
Mecra. XBOIOU, IJIAYHBEI U NAIOPOTHUKH B Ka-
MEHHOYTOJbHBIH MepUoJ]; AOCTHUIIH HAUOOJIB-
mero pacmsera (puc. 47). 9tomy crnocobcTBo-
BaJl TEIJIBIH U BJaKHBIA KaumaT kapboHa.

B mepMckmit mepMox KJIMMAT CTAJl Cyle u
nmpoxJjagHee., OTO HOPHBEJO K BBIMHDPAHHIO
KPYIHBIX HanopoTHHKOBUAHEIX. Cpexam pacre-
HHMH POCIOJCTBYIOIEe MOJIOKEeHUe Ha Ccylue
3aHANM TOJIOCEMEHHBbIE PAcTeHMdA. B 5TOT Ie-
pHOJ BBIMEDPJM MHOTHE KDPYIHEIE MOPCKHE
Puc. 45. PuHnodunTs! MOJIJIIOCKH, TPUIOOUTEHI, HACEKOMEBEIE M IIAYKO-

obpasuble, Kpynabie pbidbl. [Torubau u mHO-
rme 3eMHOBOJHBIE. B TO ’Xe BpeMs NpPEACTABUTENH KJjacca PemTHIHHA
CTAJ MHOIOYHMCJEHHBIMM H MHOI0O0OODPasHBIMH.

Pazeurue xu3HuM B Me3030e. Me3o30it — 3py cpegHed >XU3HH —
CIpaBeJINBO HA3bIBAIOT PO TIOCIOACTBA TOJOCEMEHHBIX PACTEHHI M
[IPEeCcMBIKAIOLIUXCs, 3aBOEBaBIIMX BOAY, Cylly W BO3Ayx. B mesosoiic-
KOM 2pe BBIJIEJIAIOT TPHACOBBIN, IOPCKHHA M MEJOBOW MEePHUOMHI.

B Tpuace xiummar cray GoJiee CYXHM, COKPATHJIOCH KOJHUYECTBO BO-
AOEMOB. ITO CIIOCOOCTBOBAJIO 3HAYUTEJIHLHOMY pPacCIBeTy I'oJIOCEMEeHHBIX
M NIPEeCMBIKAIOIINUXCA, B TOM UHciae U AuHO3aBpoB. IlosABHIIOCE MHOMKe-
CTBO PA3JIMYHBIX HACEKOMBIX.

B ropckuit nmepHox AMHO3aBPHI AOCTHUIVIM ITHKA CBOEro pasHoobpazusa
¥ [OMCTHHE CTAJM BJACTEIMHAMH ILIaHeThl (puc. 48), Takyke NOABH-
JIMCh MepBbl€ MTHILHL.

B mesnoBoi mepuoa BO3HMKJIM M OBICTPO PacIpOCTPAHWIMCE ITOKPBITO-
ceMeHHBbIe PacTeHHus, BBITECHAS ToJoceMeHHBIe. B cepefuHe MejloBOro
nepuoga NOABHINCH CyMUaThle M ILIAlleHTApPHBIE MJekonurawoomue. B
KOHIIe MeJOBOr0 NepHoja NPOM30IIJI0 MACCOBOE BEIMUDAHME MHOTHUX
BUJIOB JKMBOTHBIX. B MOpSIX ¥ Ha cyIllle HCYe3)IM MHOI'Me BHUJbI, B TOM
YHCae U JUHO3aBPHI.

BeicTpoe BBIMUpAHME MHOTHX BHIOB B KOHIlE MEJOBOro nepuoja
TPYAHO OOBACHUTH. BDOJBIIMHCTBO YYEHBIX CBA3BIBAIOT 3TO C U3MEHe-
HUEeM KJuMmara. B yciaoBHAX OOLIEro IMoXOoJOZaHHA IPeHMyIecTBa Io-
JYUUIH TEMJOKPOBHBIE — IITHUIHI ¥ MJIEKOIUTAIOIHe, PaciBeT KOTO-
PBIX DPUINENCA HA CJIEAYIONYI0, KallHO30MCKYIO apy.

PassurHe KM3HM B KaiiHOo30e. KaitHo3oi — apa HOBOI xu3HU. OHa
Havajack 67 MJIH JeT Hasag W NpPOJOJIKAEeTCA A0 HACTOAILUEro BpeMme-
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Puc. 46. Kucrenépas poliba Puc. 47. PacTeHus KaMeHHOo-
YroneHoOro nepwvopga

HU. B KallHOB0MCKOI 3pe BBIAEJSAIOT CJEAYIOIMEe NePHOAbI: ITaJeoTeH,
HEOreH ¥ aHTponoreH. MBI JKMBEM B aHTPONOreHe, KOTOPHIM JJIUTCH OKO-
J0 2,5 MIH JleT. AHTDONOreH ellé HA3BIBAIOT UETBEePTHUYHBLIM IIePUOJOM.

B naneorene KiuMat ObLI POBHBIM, TPOIHMUYECKHM. B 2T0 Bpems yixe
¢OpMHPOBATHCE NPAKTUYECKHU BCE OCHOBHBLIE I'DYIIILI IIBETKOBBIX pac-
TeHui. MilekonuTraolue 3aHAJINA TOCIOACTBYIOLIEe IMOJOMKEeHWe, IpH-
CIIOCOOMBIIMCHL K PA3JIMYHBIM YCJIOBHAM JKHU3HHU HA CyllIe, B BO3AyXe H
B BOJEe, OHM KaK OBl 3aMEHMJIM Me3030MCKUX NpecMmbikapmuxca. Cym-
JaTble M IJIalleHTapHble MJIEKONHUTAIOIINE PA3BUBAJIHACH MAPAJJIENILHO.
OT KaKMX-TO Ipynn IJIANEHTAPHBIX HACEKOMOSIHBLIX IMPOM3ONLIN XHII-
HUKM ¥ IPUMHTHUBHBIE KOIBITHBIE.

B mHeoreme mosBuIMCH XO-
60THBIE, TADHO- M HEHNapHO-
KONBITHLIE, BCe TI'PYINbI COB-
PEeMeHHBIX XHIIHHKOB U KH-
Toobpasusie. OT  pasHBIX
TPYNIO HACEKOMOAAHBIX He3a-
BHCHMO IIPOMB0OIINJH pPYKO-
KPBIJIBIE, TPUMATEI, I'PLI3YHEI
H ApyrUe OTPAALI MJIEKOIH-
Talomux. YpeaBrlyalHO pas-
HOOOpPasHBIM M MHOI'OYMCJIEH-
HBIM CTAJ MHUP IITHI[ M KOCT-
HBIX peI6. B  cepeamne .
HeoreHa IIMPOKO pacmpocrpa- (4C. 48. I0Opckuid nepuon

=
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HUJIHUCH obuiue npenxoBsie (YOPMbI
YeJI0BeK000pasHbBIX 00e3bAH U JIH0-
IOed.

B aHTpOomoreHe IIPOM3OIILIO
MOIIHOe moxoJiogaHue. Teppuro-
pun EBpasum u Ceepuoit Amepu-
KH YeTBIPeXIbl NOJABEPrajuch
MOIOHBIM oJeneHeHumam. Ilocaen-
HAH JIeJHUKOBBIA II€PHOJ 3aKOH-
yuiica okoJo 10 TeIc. Jier Hazan.
PaconpocTpaHAJNINCHL pacTEHHA W
JKUBOTHBIE, MPUCHOCOOJIEHHBIE K
Puc. 49. lLepctucTblil HOCOpoOr XOJIOAHOMY KauMmary. Cpemm »Ku-

BOTHBIX 9TOr0 Iepuoza Hambosee
U3BEeCTHBI MAMOHTEI, IIepcTHcThie Hocoporu (puc. 49), meuiepHbie MeJ-
Benu, cabnesybbie TUrpLl, OM30HKI, OBHeObIKM U Op. BeiMupanue xpyn-
HBIX MJIEKONHTAIOMIUX AHTPOIOreHa Yy4YEéHbie CBA3BIBAIOT C OXOTOM
apeBHero ueyioBeka. OHM HCTPeOMIM MaMOHTOB, IIEPCTHCTBIX HOCOPO-
ros, Ooawmeporux rtopdsiubix oJyieHeit u ap. McuesHOBeHMEe MHOTHX
XUIOMHAKOB O0OBACHAIOT TEM, UTO YeJIOBEK YHUYTOMKHI KDPYyHHBIX KO-
NBITHBIX, KOTOPBIMH OHHU HHUTANUCE.

Oxoso 10 TeIC. JeT Hasal 4YeJOBEK OT cobuMpaTesbcTBAa M OXOTHI Ile-
pemén K 3eMJIefleIiI0 U CKOTOBOACTBY. C 3TOro BpeMeHH OCHOBHBIE W3-
MeHeHHs, IPOUCXoAAlnue B Omocdepe, TAK UIKM HHAYE CBABSAHBL C XO-
3AUCTBEHHON /1eATeJIbHOCTHLIO UesIOBeKAa.

Mos naGoparopus

Oxono 200 Teic. JeT Hasajx NOSBHJIMCH IIEPBhIE JIIOAH COBPEMEH-
HOT'O aHaTOMHYecKoro Tuna. Buauane oHH OBLLIM OXOTHHKaAMH H CO-
6uparensimu. OQHAKO B CBASU C YCOBEPUIEHCTBOBAHMEM ODPYAMH 0XO-
Thl YeJIOBEK BechbMa OBICTPO, BEPOSATHO BCero 3a 2—3 ThiCcAUYeeTHSd,
HCTPeOMJI KPYIMHBIX KONBITHBIX M MAMOHTOB — OCHOBY CBOEro Iuiie-
BOro panmoHa Toro speMenun. Oxora He MorJia y:e obecrnedudTb IpPO-
nuTague Jgiogei. YesloBeK OKasaJiCad Ha TPaAHM TOJIOJHON CMepTH H
6611 00peuéH Ha BeiMupaaue. OH MOr Obl M COBCEM HCYE3HYTh C JIM-
ma 3eMJid, KaK HCYe3Jd MHOTuMe OMmoJorMyYecKHe BH/bI, HaIpHUMep
cabyiesyObie THIDHIL.

OxuHako cyasba yesoBeka oxkasayacsk uHOH. Ilpumepno 10 Teic. Jer
HA3aJ] 4YeJOBEeK Iepelés K 3eMJIe[[eJIUi0, 4 HEeCKOJbKO II03JHee U K
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CKOTOBOZCTBY, T. €. JIOAW TIPE0OJOeNH NepBbli B MCTOPUU YesoBeve-
CTBa2 SKOJOTHYECKHH KPHU3HC, BOSHUKINHNNA B pesyJsbTaTe HUX JleATellb-
HOCTH.

IlocpescTBOM OPYAMH TPYZAa UeJOBEYECTBO CTAJNO cO3JaBaTh (ak-
THYECKU MUCKYCCTBEHHYIO CDEAy CBOEro oouranusa (IOCeJeHUs, ‘KU~
4, OfeMAY, MPOAYKTHI MATAHMSA, MAIIUHLL U T. A.). C 9TUX nop 3B0-
gronua O6uocdepsl BeTyNMIa B HOBYIO (hasy, rJie deloBedecKas [ed-
TEeJILHOCTh CTAJNA MOIIHOM NPUPOAHON ABHMIKYINEH CHIION.

C MoOMeHTa PasBUTHA IPOMBINLIEHHOCTH [0 HACTOAINEro BpeMeHH
B CBH3M C AKTMBHBIM HCIIOJB30BAHHEM NPHUPOAHBIX DECYPCOB M Ha-
pPVIIEHWEM CJIOKHBIIErocs B NPHUPOJe PaBHOBECHSA IPOLECCHl paspy-
menus B Ouocepe cranm mpeobiazarTs Haj IpomeccaMy COSHAaHUA,
NpUuYéM B5TH TEHJEHIHMH CTAHOBATCA BCE Oojiee BEIPAXKEHHBIMH.
Buocdepa BHOBH HAXOAUTCH Ha I'DAHM 3KOJOTMYECKOTO KpH3HCAa,
MIOCJIEICTBUS KOTOPOT'O MOTYT CTATh KaTacTpOpUUeCKHMMHU AJA Heso-
BeYecTBA.

Kakue 3pbl BblgenaioT B uctopum 3emnn? 0
Yem obbACHWTL NpOLBETaHWe NanopoTHWKO-
BUAHBIX B KapboHe W ux nocteneHHoe BbIMUpaHue

=, O
lMepuog.

Karapxen. Apxen.

s LAl

K KOHLLy Nafeo3onckon 3pbi? MpoTtepo3o#.

Yro cnocobcTeoBano ObicTpoMy pacrnpocTpaHeHUIo Maneoson.

NOKPBITOCEMEHHBIX? Kem6pun.

Kakue Havbonee BaxHble cobbitna B 3soniouvn op- |« OpgoBuk. Cunyp.

FaHW3MOB MPOV3OLWNW B aHTpOMoreHe? HAeBoH. KapboH.

a " w . lMepmb. Me3o3on.
poaHanusupyiTe martepuan naparpaga u Tpuac. IOpa. Men

onpepenuTe, Kakue (akTopbl OKasbiBaloT Haubosb- o e ) '

lwee BAMAHME Ha SBONIOLMIO COBPEMEHHbIX OpraHu3- iy

ko HeoreH.

AHTpPOIoreH.

TloueMy MJaeKONMHUTAIONINE 3aHAJU POCHOACTBYIOIIEe
MOJOJKEeHHEe B KMBOTHOM MHpe KaiH030#a?
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§ 38. YPOK-CEMMHAP «NMPOMCXOXXAEHME
W PASBUTME )JXU3HMW HA 3EMJIE»

Ilens cemmHapa: oOGCyauThL COBpe-
MeHHbIe NPOOJEeMbl NPOUCXOMKICHUA
1. Kak MOXHO onpegenuts MoHs- U pasBUTHUA KU3HH Ha Semile.
TUE €XKW3HBLY?
2. Yto npepncraenser cobon 3emns
KaK KOCMMUYecKoe Teno?

IInanm cemunapa:
1. T'umoressl 0 NPOMCXOMKICHUH

3emm.
— 3. Koro Ha3sbiBaloT «XuBble NCKO- | 2. KameHHas JeTONHUCh 3eMJIH.
naembie»? 3. JlecTHHIA KU3HHU.

4. ussle UCKOIaeMLIe.

Hcrounukn undopmanmuu:

1. Xne6oconor E. H. Jleknuu 1o reopun ssomonuu / E, U. Xie-
G6ocomoB. — M.: VII «IlepcrniexTuBa», 2004. — 264 c.

2.0nefirmkoB A. H. leonoruueckue wacer / A. H. Oneitan-
kKoB. — JI.: Henpa, 1987.

3. Bopornnos H. H. DBomonus opraauveckoro mupa / H. H. Bo-
ponuos, JI. H. Cyxopykosa. — M.: IIpocsemenue, 1991,

4. 16n0oxo0oB A. B. DBomonuonsoe yuenme / A. B. HA6moxos,
A. T. FOcydos. — M.: Beicmasa mxkona, 2004.

5. UHTEepHET-CANTEHI:

http://evolution.powernet.ru

http: .darwin.museu

http://www.paleo.ru

Temsr gas obcymaenmns:

Tema 1

I'unomesst 0 npoucxoncdenuu 3emnu

BosbmuHCTBO yuéHBIX, 3aHHMAKOUIIUXCHA TPOGIEMAMU IPOHCXOMKIe-
HUS ¥ pasBuTH#A Beenennoit, mosaraior, uyro CosnHeunas cucrema chop-
MHPOBaJach U3 MPapOANUTENBCKOr0 KOCMHYECKOro ofjaka, B KOTOPOM
BO3HUKJIM HEKHe LeHTPhl CrylleHus Bemecrsa. Ho y acTpoHOMOB,
reoJioroB U (GU3UKOB eIlé He CI0KHNIOCH €AUHOr0 MHEHHMS O IPHUYMHAX
o0pasoBaHuA HaIlel NJIAHETHI, U HHU OJHA W3 IPelJIOKEeHHBIX THIOOTE3
He MOYKeT B IIOJIHOM Mepe 00'BbACHHUTHL cTpoeHuA COJHEYHOH CHCTEMBI.
ObcyauTe BOIpOC O TOM, KaK NPOM30OLLIA HAIIA nuaHera. MOMKHO Ju
OLEHHTH BO BPEMEHH MNpOIeCC CTAHOBJEHMA 3eMJIH Kak miaHersr? Ka-
KMMH 4HacaMéd HM3MEPHUTH NPOJOJIKUTEJNBHOCTE XU3HU COoJHeYHOH cuc-
Tembl? Ckoabko Jer 3emie?
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Tema 2

Kamennan nemonucs Iemnu

C paBHHMX TIOp JIOAM HAXOAWJIN CTPaHHBIe 00pasoBaHHMA — OKame-
HEJIOCTH, HAOMWHABIIWE TO JIMCThA PACTEHHN, TO KOCTH JKHBOTHBIX,
TO PaKOBHHEI MOJUIIOCKOB. IIo Mepe TOro Kak pOCJIO KOJUYECTBO CO-
OpaHHBIX 00pasioOB, CTAHOBHIOCH Bcé OoJiee OYEBHAHBLIM, YTO MHOT'HeE
HCKOMAeMbIe KUBOTHBIE ¥ PACTEHUs COBEPIIEHHO HE IOXOXKM Ha CyIe-
crByomue HbiHe BHAbI. CpaBHWBasg OKaMEHEJIOCTH C COBPEMEHHBIMH
JKMBOTHBIMHM M PACTeHHSMU, YYEHBIe-TIAJEOHTOJOTH [eJaji NepBhie 110~
OBITKM YCTAHOBHTH YCJIOBMSA, B KOTODBIX JKHJM IOrubIIne OpraHu3Mbl.
OGcyauTe BONPOC: YTO MOIYT «pacCKasaTh» HAM O DA3BUTHH JKHU3HHU Ha
3emJie rOpHBEIE MOPOABI M COAepiKalIuecs B HUX OKaMeHeJOCTH?

Tema 3

Jecmruya HuUu3HU

Hcecnenys mcKoIaeMble OCTATKH JKMBOTHBIX H pacTeHuil (OKamMeHe-
J0cTH), a TakKe 06pasibl FOPHBIX IIOPOX, YY€HBIE YCTAHOBUIIM, UTO MC-
TOpHMIO HAIIeH MJaHeThl MOJKHO pasjeNuTh Ha DPAJ OOJBIINX ITANOB.
Hayuure reoXpOHOJIOTHUECKYIO mKany (cMm. puc. 44) u obcygure, Ka-
KWe M3MeHeHHs MNPOMCXOAMJIM B OPraHMYEcKOM MHpe Ha Da3HBIX 3Tas
nax passutus. Kakue emé o0beKTHI, IOMHMO Ha3BaAHHBIX BRIIIE, HC-
HONB3YIOT MCCIEIOBATENH AJA YCTAHOBIEHMA COOBITHM, NMPOUCXOANB-
MIMX B HUCTOPUH PA3BUTHUA 3eMIIH?

Tema 4

JRuevie uckonaembovie

Cpeau HBIHE JKUBYIIUX BHIOB OPraHM3MOB MOXXHO BCTPETHThH TeX,
KOTOpbIE INPHHAAJIEKAT K TIpylrnaM >KHBOTHBIX H pactesuii, oburaio-
muX Ha 3emie y)Ke MHOrHe MIJIIHOHBI JeT. VX NpUHATO HA3bIBATH
«JKUBBIMM MCKOIaeMbiMHU». Bece oHM IIpeTepliesid O4YeHb Majl0 H3IMeHe-
HUH 3a DOJruMe reojIoTHYECKHe 3I0XH, M Y BCEX Yy HHUX eCTh cBoeobOpas-
Hble YepThl, Ka)KyljHecs NPUMHUTHUBHBIMU B CPaBHEHHH C 6OJBIIWH-
CTBOM COBPEMEHHBIX TDYIII PacTeHHil M KUBOTHBIX. O6CyaAuTe BO3IMONK-
HEIe TIPUYUHBI TAKOIO OTHOCHUTEJIBHOI'O NMOCTOAHCTBA.

IlonBegeHHe HTOTOB

Marepuanos, M0 KOTOPHIM B TOH HMJIM MHOW Mepe MOMHO mpocJe-
AWTH ACTOPHUIO PAa3BUTHs JKH3HM Ha 3emJje, cCOOPaHO MHOrO. OnmHaxKo oo
CHX TOp emé HUKTO HEe CO3JaJ] YHHBePCAaJbHOW TEOPHH O NPUYMHAX
BCeX W3MeHeHMi, NPOHCXOAMBIIUX B KMUBOTHOM M PaACTUTEJBHOM MH-
pe Hameil raHeThl. 9TH DPOOJIEMEI IO cell AeHb KJIYT CBOero uccle-
noBatens. Heo6XoAMMBI COBMECTHBIE YCHJINA YYEHBIX Pa3JIUIHBIX OT-
pacieii, yToObI CO3JATH AOCTOBEPHYIO TEOPHIO O NPOMCXOKIAEHUH 1 pas-
BUTHH XHU3HH Ha 3eMJe.
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BbiBOAbl K INNABE 7

Bonpoc o BOBHUKHOBEHMM W DA3BUTHH KH3HH Ha Hamieil IJIaHeTe
MHTEpECcoBas 4eJIOBeKa C CaMbIX ApPeBHHX BpeMéH. Cymecrsyer He-
CKOJIBKO T'HIIOTe3 0 MPOMCXOMKIAEHUU IKUIHU:

* KpeanuoHuaM — G60KeCTBeHHOe COTBODPEHHE JKUBOTO;

* CAMOIIDOMBBOJIBHOE 3aPOMK/JeHNe — yKHUBLEIE OPraHM3MBI BO3HMKA-
0T CaMOMPOM3BOJIBHO M3 HEXKHBOI'O BEIIeCTBa;

* 'HIIOTe3a NMAHCNEPMUU — JKU3Hb 3aHECeHA HA HANIY IIAHETY
H3BHE;

* TUNOTe3a OMOXMMHYECKON JBOJIONMM — JKU3HH BO3HHKJA B pe-
3yJbTaTe NPOLecCoB, MOAYMHAIOIIMXCA XUMUYECKIM ¥ (DUBHISCKUM
3aK0HaM.

Ceituac 60NBIIMHCTBO YUEHEIX IOAIEePIKUBAIOT I'MIIOTE3y abuores-
HOTO 3apOXK/€HUA KU3HH B Iponecce OMOXUMHYECKOH SBOJIOMUH.

B HacTosmee Bpemsa HeNB3s CUMTATH, UTO npobaemMa IPOHMCXOK-
ACHHA JKU3HHU DEIleHa, a MOKHO JIMIIb I'OBOPHTH, YTO IPOAOJIIKA-
eTCA NOUCK HamboJiee MePCIEeKTHBHBIX IIyTeil eé pemeHus.

HusHb, npexae yeM OHA JOCTHIIA COBPEMEHHOI'0 MHOT000pasus,
[POILIA ANUTE/NBHBIH NyTh, B KOTOPOM DasiMYaioT TPH JTAma: Xu-
MHYEeCKas, NpeaOHOJIOrHYecKasa U OUOJOTHUYECKASN 9BOJIIOIHA.

SeMA Kak IUlaHeTa CymecTByer Goiee 5 miapx ser. Eé ucropus
Pa3zensaeTca Ha AJATe/IbHbIe IPOMEXYTKH BPEMeHH — BDEL. OpeL —
Ha IIepHOALlI, IepHOJbl — HA BIOXH.

Buosoruueckas ssomronus mpopomxaercs Ha Bemite VKe OKO0JIO
4 MIpA 7meT. Ba 9TO BpeMs MOSBHJIOCH GECUMCICHHOE MHOECTBO
(hopM IKMBBIX OPraHU3MOB — OT IPOKAPHOT JI0 4YeI0BeKa.

B macrosimee BpeMs 0CHOBHEIE U3MEeHeHUs, IPOUCXOANINe B OHOo-
chepe, Tak MJIH HHAYe CBABAHBI C XO3AMCTBEHHOMN JeATeIbHOCTHIO
deJIOBeKa.

rA s TOro uTO6HI NPOBEPUTH, KAK BBl YCBOMIN MaTepuar
TJIABBI, BEINOJIHUTE TECTOBBIE 3afaHusA B pabGoueit Terpazu. Ecam BeI
COMHEBAeTECE B NPABUJLHOCTH CBOMX OTBETOB, IIOBTODHUTE
MaTepHabl COOTBETCTBYIOIIMX maparpados.




BzammMmocCcBA3M
OpraHM3moB

M OKpYXXalouen cpeabl

Ewé B cepeauHe XX B. cnoso
«3Konorus» ObINO M3BECTHO
TONBKO CRNeyuanucram, HO B
HacTosillee BpeMs OHO CTano
oueHb nonynspHbiMm. Haubonee
yacto ero ynorpebnsior, rosops
o HebnarononyyHoM COCTOSIHWH
OKpyXalouwei Hac npuUpoabl.
UHorpa 3TOT TEpMHMH MCNONb3Y-
IOT B COYETAaHMU CO CNOBaAMM:
obuwecrso, cembs, KyAbTypa,
3gopoBbe. 3TO CBA3aHO C COCTO-
SAHUEM  OKpYyXailouen Hac
cpeabl.

Bbl Y3HAETE

— 06 3KONOrMK Kak Hayke;
— 06 3KOCHCTEMHOM OpraHu-
3aUMH XKMBOW MPUPOAbI;

— o buoctepe Kak rnobanb-
HOW 3KOCHUCTEME WU PONH Yeno-
BeKa B HeH;

— 06 akonoruyeckux npobne-
Max pa3/IMyHOro YpPOBHS.

Bbl HAYHYMUTECDb

— COCTaBnATb Uend NUTaHWA B

3KOoCcUCTEeMax,
— NpOBOAWTb aHaiu3 W Aa-
BaTb OUEHKY BNHAHWA dJaKTO'
pOB OKpYXaloleh cpeabl B
3KOCHCTEMAX.

s Bl S B R R sl s S\ S
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§ 39. 3KONOrMAa KAK HAYKA

IKOJIOTHA KaK Hayka, JKOJOTHs —
HayKa O B3aHMOOTHOIIIEHHUAX oOpra-

1. Yro Takoe skonorua? HU3MOB MeXAy coboii m ¢ OKpyxa-
2. Kakue cpenbl XW3HU BaM U3Be- joweit cpenoit. CoBpeMeHHaA 9KO0JIO-
CTHbI? rusg — YyHUBepcajbHas, OypHO pas-
3. Kakile 3KONOrMYeckue hakTops! BHBalolIasicsad KOMILIEKCHas HayKa,
bl 34aeTe? uMeasa 00JIbIIOe TPAKTHUECKOe

: BHAUYEHMe JJIs BCeX jKuTeNell Haruei

IJIaHeTHl. JKOJIOTHS — HaykKa 0y-
AyIIero, u, BO3MOJKHO, CAMO CyIIeCTBOBaHHMe 4YejoBeKa OyjeT 3aBuCeTh
OoT Tporpecca 3Toi HayKH.

Cpensl o6uTanusa opranuamMos. Cpeloil HasBIBAIOT BCE TO, YTO OKPY-
JKaeT JKHUBOe cylmecTBo B nmpupoge. Ha 3emile cymecTBYIOT YeThIpe OC-
HOBHBIE Cpellbl 0OUTAHMUS, OCBOGHHbIE M 3aCeJIEHHBIe OPraHu3MaMu. ITO
BOJHAA Ccpeja, HA3eMHO-BO3AYIIHAA, NOYBEeHHas M, HAKOHEIl, cpeja,
obpasyeMasi caMMMH JKUBBIMU oprauamamu. [lomaTHO, uTO Kamimas
U3 THUX CpeJ MMeeT CBOM cHenuduUYecKHe YCJIOBHA KHU3HH.

Ycnosusa cpeabl OKasbIBAIOT OINpPEAeNéHHOe BIMAHME (IOJOKHUTEb-
HOe MJIHM OTPHUIATEeJLHOE) Ha CyIlecTBOBaHHMEe M reorpadudeckKoe pac-
NpocTpaHeHue »KUBLIX CyIecTB. B CBA3M C 3TUM yCJOBHA CPeJIbI pac-
CMATPHUBAIOT KAK 3KOJIOrH4YecKue (haKTopbl.

Ixronornueckue (arropel. JKoJoruyeckue (PaKToOpbl OYeHbL MHOIO-
o0pasHBI KaK IO CBOEil MPUPOJe, TaK U IO BO3AEHCTBUIO HA JKUBBIE Op-
raHU3MEBI. Y CJIOBHO Bce (paKTOPBI CpeAbl NOAPa3AeaAl0OT HA TPHU OCHOB-
HBble TPYNNbI: aduoTHYecKHe, OMOTHUYECKHEe W AHTPOIOIeHHBIE.

Abuoruueckne (GaxTopsl — 9TO KOMIIOHEHTHI M ABJIEHHUSA HEKUBON
npuponsl. OcobeHHO cpeAu HUX BBHIAENAIOT ABE I'PYIINBI: KJIMMaTUdec-
Kue (haxkTops! (COJTHEUHBIM CBET, TEMIEpPaTypa, BIAKHOCTh) U MECTHBIe
daxropsl (penved, cBoiicTBa HMOYBBI, COJEHOCTB, TeUEHUH, BeTep, pa-
quanus U T. A.). Bce oHM MOryT BJIMATHE HA OPraHU3MBl IPAMO, T. €.
HEIOCPeJCTBEHHO, HAIPHMEP CBEeT MJIH TeIlio, JU0O KOCBEHHO, HAIPH-
Mep penbed, KOTOphIA 00YC/JIOBIUBAET JedicTBHe NPAMBIX (aKTOPOB —
OCBEIIEHHOCTH, YBJIA*XHEHUA, BeTpa U Ap.

Buornueckue pakTOphl — 3TO BCEBO3MOKHBIE (DOPMBI BIUSAHUSA KU~
BBIX OPraHW3MOB APYr Ha Apyra (HaumpuMep, ONbLIEHHEe HACEKOMBLIMU
pacreHuil, KOHKYpPeHIUsi, [I0eJaHWe OSHUX OPTraHM3MOB APDYIMMH, Ia-
pasuTH3M) U Ha cpely. BuoTHuecKHe B3aMMOOTHOIIEHMS MMEIOT 4pes-
BBIYANHO CJIOKHBIH M CBOEOOpPasHBIII XapakTep M TaKKe MOryT ObITh
NPAMBIMA ¥ KOCBEHHBIMH.
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AnTponoreHHsie (pakTopsl — 3T0 Bce Te (DOPMBI JIeATEJIBHOCTH Ue-
JIOBEKa, KOTOpbIe BO3IEHCTBYIOT HA €CTECTBEHHYI0O IPUPOAHYIO cpeny,
W3MeHsAA YCAOBUA OOHTAHUA YKHUBLIX OPraHU3MOB, HJIM HENOCPEeACTBEH-
HO BJIMSAIOT HA OTAeJIbHBIE BHUJLI PACTEHHH U JKUBOTHBIX.

B cBOIO ouepelb OpPraHM3MBI CAMH MOTI'YT OKas3biBaTh BJIHAHHE Ha
VCIOBHA CBOEro cyiiecTBoBaHufA. Hampumep, HaJauyue PacTUTEIBHOIO
[IOKPOBA CMATYaeT CyTOYHBIE KoJeOaHuA TeMIepaTypsl BOJIM3H IOBEPX-
HocTH 3eMJu (1107 TIOJIOTOM Jieca MM TPaBbl), BIHUAET Ha CTPYKTYPY H
XUMUYECKUIl cOCTaB IIOYB.

Bce uMmerommecs B IPHPOJE dKOJOrMuecKue (hakTopbl BO3AEUCTBYIOT
Ha }KVM3Hb OPraHWU3MOB IIO-PA3HOMY ¥ MMEIOT PasJHUYHYI0 CTEeIeHb BaXy-
HOCTH AJI Pa3HBIX BHJAOB.

K umcny maubosiee MHTEHCUBHO AEMCTBYIOIIUX AHTPONOreHHBIX (Qar-
TOPOB MOYKHO OTHECTH 3arpsidHeHue arMocdepsl, BOZOEMOB U IIOBEPX-
HOCTH CYIIM OTXOA4MH IIPOMBILILIEHHOrO IIPOM3BOJCTBA, BHIDYOKY Je-
COB, OKA3LIBAIOIIYIO BAMSHUE HA COCTOAHWE IOYBBI M PEKHUM BOAOE-
MOB, HWHTEHCHMBHBII BBIAC CKOTA, NIPUBOAAINUNH K HapYIIEHHUIO
6HMOTHUECKHUX CBA3€H B JIYrOBBEIX 3KOCHCTEMAaX, pPacHallKy 3eMeJlb,
CTPOMTENIBCTBO THAPOTEXHUYECKUX COOPYIKEHHUH M AP.

Moa naGoparopun

HayuyeHne NpUCHOCOOJIeHMII OPraHM3MOB K ONpeneéHHON
cpene obuTaHuA (HAa KOHKPETHBIX IpUMepax)

1. PaccmorpuTe TpEx mpeacraBUTe]ell KHMBOTHOI'0 MHpa: Ha-
3eMHOe MJeKonuraiomiee, nruny u peidy. IIpu arom:

a) orMersTeé OCOOEHHOCTH BHEIIHEr0 CTPOEHHs IpeliaraeMbiX
JKMBOTHBIX, CBA3AHHBIE CO CpPeJod OOMTAHHUA;

6) BCIOMHHTE, Kakue OCOOEHHOCTH BHYTPEHHEro CTPOeHHd
BTHX OPraHM3MOB MOXKHO paccMaTpUBaTh KakK Nnpucnocobie-
HUe K OIpeeséHHON cpene oOUTaHHA.

2. PaccmoTpuTe TpEX IpeAcCTaBUTEsNIeM PACTHTEJIBHOrO0 MUpa:
KcepodHT CYKKyJeHT (Kakrtyc, ajnod), ruapodur (amozes),
rurpodUT — JKUBYINWI IPU NOBBIIIEHHON BJIAXKHOCTH IIOY-
BBl ¥ BO3Ayxa (IamopoTHUK, MOHcTepa). IIpm arom:

a) orMeTbTe OCODEHHOCTU BHEIIHEr0 CTPOeHUs, XapaKTepHbIe
AJIA 9TUX DACTEeHUI;

6) BCIOMHHTE, Kakue 0COOEHHOCTH BHYTPeHHEro CTPOEeHUu#A
[peAJaraeMbIX PACTEHHN CBSA3AHHI C YCIOBUAMH OOUTAHHUSA.

3. CnemnaiiTe BBIBOX.
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Has Toro uro6el ara pabora GmIIa mpogesnaHa a(peKTHBHO H BHI
AOCTHIIM MaKCHMAJIbLHOIO pe3ynbTaTa, HAYHUTE NOATOTOBKY 3apa-
Hee. BammarensHO mpoumraiite paspen «Opraansanus paborsl HaZ
yue6HBIME npoexTamu» B IIpunoskenmun (c. 188).

10

Temsl 118 MOArOTOBKM K IpoexTy

1. Braan seigaromuxcsa yuéusix (M. B. Jlomomocosa, ¥O. JIu6u-
xa, A. JI. Jlasyasse, B. 1. Bepuaackoro) B passurue npeacTase-
HHUl 0 Guocdepe.

AW e M G TR A LW e
Skonorvs kak Hayka

IloaroroBka K mMpoexTy
B koHme y4eGHOrO roza BaM IpPeNCTOMT 3AIIUTA OpoeKTa Ha
TeMy «BsamMocBA3HM OpPraHH3MOB U OKpyKalomie cpensbl».

Bmecre ¢ yumrenem pacmpenenmuTe TeMbl AIH OOATOTOBKH K
HIPOEKTy, ompejesuTe (DOpMY, BpeMA M MeCTO NPOBEJEHHS 3a-
IUTEl IPOeKTa. YA0OHOK GOpPMOil 3aIUTHI HMPOEKTA ABJIAETCH
KoH(pepeHINA.

Horoeopureck 0 (JopMarTe 3aIUTHI IIPOEKTA — B KAKOH tdop-
Me (Hampumep, 3JIeKTPOHHBbIE MpPE3eHTAMM) W B KAKON Ioce-
AOBaTeNBHOCTH OYyAyT MATH AOKJIaABI M obcyskaenme. O6Gsza-
TEeIBHO YCTAHOBUTE PErJaMeHT — BPeM#, OTBeJSHHOe HA HOK-
Jaj (Hanpumep, 5 MHHYT KasKZAOMY BBICTYHAOIIEMY) B 06Cyx-
Aenue (manpumep, 10 munyT).

Pemnre, xakyio mHGOPMANUIO 0 KOH(MEPEHIUH BHI pacipocr-
paHuTe (HaupuMep, 4Yepe3 IIKOJBHYIO raseTy MM HHTEepHeT
CaiT) ¥ KaKMX rocreil mpuriacure (YIeHUKOB APYIHUX KJIACCOB,
yuuTeneil, poxureneir u T. 1.).

Pemure, kaxkme pexsaMHBEIE MATePHANBI AOJMKHBI IIONYYUTH
YYaCTHHKHM M IOCTH KOH()eDEHIMH M KaK Jydlle 3aBepIIuTh
meponpuaTue. MoxHO czenars obmue GOTO, peKJaMHBIE JIHC-
TOBKH HJIH OYKJETEHI.

Bmecre ¢ yumrenem pacnpesenuTe pOIM — OTBETCTBEHHBIN 3a
COOJIONEHNE CPOKOB BBLINOJIHEHUS MEPONPHATHN Ha KayKJOM 2Ta-
e mpoekTa (MeHe/Kep IPOEKTa), BeAYINHM KOH(MEepeHIUH, IOK-
JaaUUKHY 0O TeMaM (B IOATOTOBKE OAHOTO AOKJALA MOI'YT yuacT-
BOBAaTh HECKOJBKO 4YeJIOBEK), COAOKJIAAYMKH, TOTOBAIIME KOPOT-
KHe BRICTYIUIEHUA K OOCY’KIEHHIO, OTBETCTBEHHBIE 38 MHQOpMa-
LHIO 0 MPOeKTe W NpHUIJalleHus (MeauamMeHemxep), 3a obecmeue-
HUe Heo0XoAuMoil TeXHMKOH (Hanmpumep, IIPOEKTOP AJA IIpe3eH-
TAUMK) U (POTOCHEMKH, 32 USrOTOBIEHHE DEKJIAMHBIX MaTepua-
J0B. PaboraiiTe B mapax wim rpymnmax.

Ilpu oTkpeITHM BexymMil 06S3aTENLHO IOPHBETCTBYET YYACTHM-
KOB M rocreif KOH(EPeHIHN, & B 3aKJIOYeHHe GIArOJapUT Beex
BHECIINX CBOI BKJAJ B €é ycmemHoe mposeenue. O6a3aTesnb-
HO mobsiarofapuTe CBOEro y4mreJs!
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2. Dronormyeckue (paxTOpbl U UX BIAMAHUE HA OPraHM3MBL.

3. AjanTanuy HACEKOMBIX (HJIM APYro# IPYIIIBI OpraHM3MOB) K
Ce30HHBLIM H3MeHEeHHAM B IIpUpPOJE.

4. KoMHATHBIN aKBApHyM KaK MOJeNb 9KOCHCTEeMBbI.

TepMuH sK0102us 6bL1 npeIoxken B 1866 r. Hemenxum 6uosoroMm
Opucrom Tekkxenem (1834—1919). On obpasoBaH OT ABYX I'DEYECKHX
cnoB: oikos — 1oM, JKHJAUINE, POAMHA U logos — HayKa, O3Hayaio-
MUX JOCTOBHO <Hayka o Mecroobmramum». 9. I'eKKelb OTHOCHJ KO-
JIOTHIO K GHMOJOTMYECKMM HaykaM M HaykaMm o npupozge. IMeHHO aTH
HAYKY 3aHUMAIOTCA M3yYeHHeM BCeX CTOPOH JXH3HW OPraHN3MOB.

B kauecTBe CAMOCTOATENbHONH HAYKH DKOJIOrHsA copmupoBanach
aumb B XX B., XoTa (pakThl, cocTABIAKIINAE €€ cojep:KaHue, C NaB-
HUX BPEMéH NPHUBJIEKAIN BHUMaHHWe desnoBeka. Jlis yAOBIETBOPEHHA
cBOMX moTpebHOCTEN B BOZe, NHUINE, TMCTOM BO3AyXe YEJOBEKY Hal0
3HATH, KAK YCTPOEHA M KAK (DYHKIMOHUPYET OKDPYXXalollas ero mpu-
poza. 9KoJorud Kak pas u uaydaer dTH npo0aeMbl.

Bo Bropoit mosoBuHe XX cTONETUA MPOUCXOAHUT CBOErO POAA «IKO~
JIoru3anuA» BCell COBpEMEHHOH HayKM. JTO CBSI3AHO C OCO3HAHHEM
OTPOMHOM POJIM SKOJOTMYECKUX 3HAHMUI, C MOHMMAHUEM TOrO, 4TO JAe-
ATeNBHOCTh UEJOBEKA 3aYacTyIO He IPOCTO HAHOCHT BpPeJ] OKpYyKaro-
med cpene, HO ¥, BO3JEHCTBYs Ha Heé HeraTUBHO, M3MEHAA YCJIOBHA
JKUBHU JIoAeil, yrpoKaeT caMOMy CYIIeCTBOBAHUIO UeJIOBeYecTBa.

Yro Takoe 3Konoruyeckue dakropbi? Kakue 0 Skonorus. o

rpynnbl 3KONOrM4ecknx (akropos Bam Cpena

W3BECTHbI? oburaHms.

Kakue cpeabl 0bUTaH1s OpraHM3MOB BaM U3BECTHbI? Skonoru4yeckmne
¢paxTopbi.

[okaxurte, 4To cpena obutaHws oOkasbiBaer w
BNMAHWE Ha CTPOEHME W XM3HeAeaTeNbHOCTb opra-

HU3Ma.
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§ 40. BAMAHME 3KONIOMMYECKMX ®AKTOPOB
HA OPrAHM3MbI

Bausaue sxosoruuecknx (axTopos
Ha opramu3dmsel. ToaepaHTHOCTS.
EcrecTBeHHO, 4YTO y OpPraHu3MOB,
JKUBYIIUX B OIpPeJeJIEHHON cpene,
BbIpabaThIBAIOTCA cHenupUYecKue
NPHUCTIOCOOTEeHNA K SKOJIOTMYECKHM
YCJIOBHAM HMMEHHO 3TOH Cpejbl.

OnHako pasHBle OPraHM3MBbI 06-
JafaoT pasHol TolxepaHTHOCTBIO (nar. tolerantia — TepneHue) —
CIIOCOGHOCTHIO OPraHU3MOB BBHIAED/KUBATL M3MEHEHHS YCIOBUH SKH3HU
(Hanpumep, KoJeGaHUS TeMIepATYyphI). ITO OYEHB BAXKHOE CBOMCTBO IKU-
BOro, MO3BOJIsAIOIIEe NPUCIOCAbINBATECA K HU3MEHAIOIIUMCH YCJIOBUAM.

JIx060oit axosoruueckuii paxkTOp MMeeT OllpeZiesIEHHBIE [Ipeebl I10-
JIOXUTEJILHOTO BJIMAHUA HAa opraEuambl. Hanpumep, opraHmusM Moker
NOrMGHYTh KaK OT CIHMINKOM HU3KOH, TAK M OT CJAMIIKOM BBICOKOMH
Temneparypsl. Ha rpaduke TOJEpPAHTHOCTH OGBIYHO IIPE/ACTABIEHA B
BH/le CMMMETPHYHO! KpuBOil (puc. 50), KOTOPYIO HA3BIBAIOT KPUEOii
moaepanmuocmu. IlonoxeHue BepIIMHBI KPHBOI YKA3bIBAET OITH-
MasipHbIe (HAHIy4IINe) YCIOBUA IO 9TOMy (aKTOpy AJA ocobeit maH-
HOT'O BHZA.

M1 ocoGeit HEKOTOPHIX BUOB XapaKTepHBI KPHBBIE C O9€Hb OCTPLI-
Mu mukamu (puc. 50, a@). 9To o3HauvaeTr, YTO AMATIA30H YCJIOBUH HOp-
MaJBHOI'O CyIIeCTBOBAHMA AAHHOrO BHJAA O4YeHb y30K. Ilosorue Kpusbie
COOTBETCTBYIOT IMMPOKOMY AMANA30HY ToJdepaHTHOCcTH (puc. 50, 6).
Opranusmbl ¢ MIMPOKMMM IDaHULNAMH YCTOHYMBOCTH, KOHEYHO, MMEIOT
IaHcel Ha Gosiee MmMUPOKoe pacmpocrpaHeHue. OJHAKO MIMPOKHUe rpa-
HHUIBI 110 OJHOMY (paKTOpPy BOBCe He O3HAYAIOT IMIMPOKUX TDAHMIL II0
ocTanbHBIM (akropam. Hampumep, MHOrue 3eMHOBOJHBIE MOT'YT BBI-
AEPKUBATHL 3HAYUTEJIbHBIE KOJIeOAHUA TeMIEPATYDhI, HO He NEePEeHOCHT
Jla’ke KPaTKOBPEMEHHOI'O BBLICHIXAHUA KOMKH.

JlumuTupyomue GpakTopsl. YCTaHOBIEHO, UTO VCIIEIHYIO KU3HEemIe-
ATEJBHOCTH OPraHM3Ma OrPAHWUMBAET PKOJOTHUYECKHH (DaKTOp, KOJIH-
IecTBO M Ka4ecTBO KOTOPOro GJM3KH K MHHUMYMY, HEOGXOAMMOMY Op-
raausmy. Ecau B mouse mocrarouno asora, docdopa m Apyrux mMuHe-
PaJBHBIX BEIeCTB, HO HE XBaTaeT KaJusd, pacTeHue OyAeT pasBHBATBHCA
TOJIBKO A0 TeX NOp, IIOKa He YCBOMT BeCh Kauuii, VI3BecTHO, 4YTO M3-
OBITOK KaKOro-TH6G0 IKOJOIMYECKOro (hakTopa MOKeT GBITH TaK Ke
BpeJleH, KaK U ero HeloCTaTOK, T. €. BCE X0opoumo B Mepy. PaxTopsl,
CAEPKHMBAIOIME DPA3BHTHE OPraHH3MOB H3-3a WX HEJOCTATKA WU M3-

1. Y10 u3yyaer skonorus?

2. KakoBa ponb 3KONOrMW B HacTO-
fAllee BpeMsi U NoYemy eé Heob-
XOAMMO M3y4aTkb?
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OBITKa II0 CPABHEHHIO C IOTped-
HOCTAMM, HASBIBAIOT JHUMMTHPY- A
FONIUMM. a 6 a

Apanranusa OpraHM3MOB.
Ilpomecc m pesyabTaT NPHCIO-
cobsieHuss OPraHU3MOB K YCJIO-
BUAM OKpYIKalIIeil cpeabl Ha-
spiBaroT aganramueii. Haubosee -
HATJIAAHBIMUA MOMKHO CUHTATH MHTEHCUBHOCTbL Pa3BuTia akTopa
Mmopgoaozuneckue adanmayuu,
T. e. OcoOeHHOCTH BHEIIHEro
CTPOEHUSA pPACTEHUH H KHBOT-
HBIX.

CooTBeTcTBMEe OpraHuaMa M
cpenbl 0COGEHHO OTUETIMBO MPOCIEKHUBAETCA IIPU O3HAKOMJIEHUH C pe-
AKIUAME eé oburaTeseil HA MUKINYECKHe U3MEHEeHUs BHEIIHHX YCJO-
Buit. CMeHa BpeMéH roja SABIsSeTCA NEPHOAHYECKH IOBTOPAKIIUMCH
(IUKIMYEeCKUM) H3MEHeHHeM, TaK ’Ke Kak M moouepeéaHoe HacTyIie-
HHE TO TEéMHOI'0, TO CBETJIOTO BPEMEHH CYTOK MJM NMpUIHBA M OTJIHBA.

MHOTrOKpaTHOe BO3JeHCTBUe IMUKIMUYECKUX U3MeHeHUIH INPUBOAUT K
BOBHUKHOBEHUIO IIMKJIMUECKUX ocobeHHOCTEe! obOpasa »Xu3Hu. TakKOBEHI,
HanpuMep, eKerojHoe cOpacklBaHHWE JIMCTBBEI JUCTONAXHBIMU J€PeBbs-
MU, Ce30HHBIHN ITUKJI M3MEHEHUSA I'yCTOThI MeXa Yy MJIeKONHUTAIINUX U 1P.

PagnuyHble OPraHuM3Mbl IIO-PA3HOMY pearupyioT Ha Ce30HHbIe H3Me-
HeHHA KauMara. MeJaKue MJIEKONMTAIOINNE, HAIPUMep IOJEBKHU H Jiec-
Hble MBIIIN, 3UMYIOT, BOAAAA B CHNAYKY M IOpAdack B YKPOMHBIX MecC-
Tax. KpynHble MJIeKONUTAIOIN[Me IOCTYIAIOT MHaYe: HA M3MeHEeHHe ycC-
JIOBUiI CyNIIeCTBOBAHHUA OHHM OTBEYAlOT H3MEHEeHHeM CTeleHH
TeNJIOU3OMANNHA Teja., ¥ KHBOTHBIX, OOMTAIOIINX B YCJIOBHAX CYPOBOM
3UMBI, K HACTYILIEHUIO XOJIOAOB MeX IycTeeT, YBeJIUYHBAETCHA ero JIJIH-
Ha. B psage ciydaeB MeHAeTCH W OKpacKa, KaK dTO IPOMCXOAUT, HAI-
pumep, y saiina-Oenska. Takue nmpucrnocobieHUA MTOMOTAIOT HKUBOTHBIM
He TOJIBKO Gepeunbcs OT X0J0Ja, HO U MACKHPOBATBHCA OT BPAaros.

U3 ce3oHHBIX HM3MeHeHHI o6pasa KU3HM LIMPOKO PACIpPOCTPaHEH-
HBIM TpucrnocobjeHneM K He6GJIaronpusATHBIM YCJIOBUAM y MHOTHX
JKMBOTHBIX SABJSAIOTCA MUIDAIMHM, WM IepPeMelleHud. 9T0 MOryT OBITH
nepeMeIeHnsa B HOBble yOe)XHIla MM MACCOBbIe Ilepece/IeHUs B MHbIe
KJIMMATHUYECKMe 00JacTH (HampuMmep, eXerojHble NepeléThbl ITHUI
U T. I.).

PacreHuss ¥ IPUKPEIJIEHHBIE XHWBOTHbIE (HampuMep, KOopaJjoBble
IMOJUTIEI) TIepeMeNiaThCsi, KOHeYHO, He MOTYT, 3aT0O MMEHHO Yy 3THX Op-
FAaHU3MOB Ce30HHBIE W3MeHEeHHA IposABIAKTCA Hambosnee apro. Hexo-

Puc. 50. KpuBble TONEpaHTHOCTU: C Y3KUM
(a) u wupokum (6) AnanasoHoM TonNe-
PaHTHOCTK
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TOpBIe DACTeHMd, »KUBYIIUEe B 3aCylLJIMBBIX paioHaxX, o6pasyioT B Te-
YEeHHEe OAHOI'O rofla TPHU IOKOJEHUHA JHCTHEB, NMPUYEM JIHMCTBA KaMKIO-
I'0 IOKOJIEHHSI 00JIalaloT CBOMM XapaKTePHLIM CTPOeHHeM. Y HEKOTO-
PBIX M3 HHX BO BpeEMfA BJAyKHOINO Ce30Ha 00pas3yloTCs CPaBHUTEJIbHO
KpynHbIe JUCThA. Bo Bpems Gosee 3aCyIIIMBOrO Ce30Ha OHHM OIAAAIOT,
a4 Ha CMEHY UM NPHUXOJAT MeJIKHMe JIMCThA, MM Yewyikun. MHOrma mc-
Je3aeT U TaKasd JIMCTBA, & pacTeHHe IIPOBOAMT HamboJsiee 3aCyIIIMBBINA
NepUOJ JIHILIbL C 3€JIEHBIMH CTeOJIAMHU fa KoJMwukaMu. Tak IIPOUCXOLUT,
HaAIpUMEp, V MOJIOYaes.

OcobriM npucnocobeHnmeM HeOJIarONPUATHLIM YCJIOBHAM ABJISETCH
anabuo3 — COCTOAHWE OPraHM3Ma, IIPH KOTOPOM JKH3HEHHbIE npouec-
CBl HACTOJIBKO 3aMeJIAIOTCH, YTO OTCYTCTBYIOT BCE BHAMMBIC IPHU3HAKH
xu3HN. Taxoe cocTosHMe XapakTepHO IJIA CIIOP, CYXUX CeMSAH, OJIHOK-
JIETOYHBIX OPraHM3MOB, HEKOTODPBIX YepBel, YJIeHHCTOHOTMX, 3€MHOBOJ-
HBIX. B cocrosnmm aHabuosa OpraHM3MBI MOTYT NEPEHOCHTD Kpaiine
HeOJIaronpusATHEIE YCJIOBHA, HANpUMep IiryGoKoe ImpoMepaaHue.

oparTopun

Crpoenme pacrenuii B CBA3M C YCIOBHAMM JKM3HH

1. HUzyuure BHEIIHee CTPOEHME PACTEHHMH (kakTyc, amos, ru-
Ouckyc, 6eronus, numepyc, Kauiaa, MATOPOTHUK, BAJIJIMCHE-
pus, axoneda m Ap.). OrMersTe OCOGEHHOCTH MX CTPOEHHUS.
C uem onu cBsizaHb? K KaKUM YCIOBHAM >KU3HU HPHCIIO-
CcOo0IeHO KaKa0e M3 9TUX PaCTeHHH?

2. IlpuroToBbTe MHKDOIpENAPATHI IOMEPEYHBIX Cpe3oB HacTeH
pacTeHuii:

* nomectuTe 00beKT (JIUCT, cTebesb, KOPEHb) B PACIIEN KyOu-
Ka Kaprodens HIM ITEeHOILIAcTa;

* KOCBIM CKOJB3AIIMM ABUMKEHHUEM JIe3BUA cAelaiiTe cpes Ta-
Koro KyOHKa BMecTe ¢ 00BEKTOM (Cpe3 HOIKeH OBITh Kak
MOYKHO TOHBIIE, IPO3PAYHBIM, ILIOMAABI0O B HECKOJBKO MM>);

+ TOJYYEHHBI! Cpe3 IepeHecHTe HA KOHUMKE NpernapoBaIbHON
HUIVIBI B KallJII0 BOALI HA NPEIMETHOM CTeKJe;

* KanHuTe Ha cpe3 pacTBOp (UIOpOrIOnuHA, yepesd 1,5 mMun

OTTAHHTE DPacTBOpP (uabTpoBanbHON Oymaroii m mobasbTe

1—2 xaniu KOHHEHTPHPOBAHHOH COJSHON KHCJIOTHI. (IIpu

pabore ¢ KHCIOTON cieayer co6GIIONATH OCTOPOKHOCTH!);
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MHKDPOCKOIIOM.

« TIOCJIe TIOKPACHEHWs OApeBecHeBIINX 000JI0YeK CHOBA OTTH-
HUTE peakTuB (UILTPOBAJIbHON OyMaroi, HaHecHTe Ha Cpes
1—2 Kamiau riIniepHuHa;

« HAKpOWTe 00BEKT MOKPOBHBIM CTEKJIOM H uayyaure 1oz

,HJIH HU3y4YeHUA aHATOMHYECKOr'o CTPOEHH:A MOX{HO HCIIOJb30~

BaTh I'OTOBEIe MHKpOIIpenaparhl.
3. PaccMoTpHuTe MHUKpoIpenapaThl, ofpamas BHUMaHHWe HA
NpU3HAKY, yKasaHHble B Tabiume. PesynbTaThl HCCIe10Ba

HU#A 3aHecuTe B Tabaumy.

Oco0eHHOCTH AHATOMMYECKOr0 CTPOeHMS DPACTeHHH
B 3aBHCHMMOCTH OT YCJOBHH KH3HM

Hazpanusa AHaToMHMYeCKas XAPAKTEPHCTHKA PacTeHWH
PaCTeHMH | ", yyyppa | Pazsutue | Popma M Haanumne | YciaoBus
MOKPOBHOM | MeXxaHuyec- | pacmoioxe- | H pacroo- obuTaHuA
TKaHH KOM TKAHM | HHE KJIeTOK JKeHHe
OCHOBHOM YCTBHII
TKAHM

4. CpemnaiiTe BBIBOJ.

UTo Takoe TONepaHTHoCTb? YTO Xapakrepusy- 0
eT KpuBas TONepaHTHOCTW?

Urto Takoe apantaums? Kakylo ponb OHa urpaer B
XWU3HW opraHusma?

MpuBeanTe NpuMepsbl adanTauuin XUBOTHBIX W pac-
TEHUIA, XMBYLIMX B YCIIOBMAX NYCTbIHW.

NOAYMAMWTE! |

TonepaHT-

HOCTb. o

Jlumurupyrowme
¢akropsbl.
Aganrauus.
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§ 41. IKONMOrMYECKAA HMIUA

Mecrooduranme oprammama. Ba
3HaeTe, UTO OYpHIA Memeenb oOHTA-
eT B Jiecax, a 6Gesblii MeaBenb K-
Bér Ha CeBepe cpeau JBIOB U CHe-
ros. Kakaelii moHMMaeT, 4To aTHUX
JKUBOTHBIX MBI He BCTPETHM B IycC-
ThIHE, & BOT BepOIIOJ — KUTeNb
OycTHIHB. MBI MOKEM rOBOPUTEH O PACTEHHAX M KHUBOTHBIX JIecoB, cre-
meii, Mope# u T. m., APYIrHMMH CJIOBAMH, O MECTOOOMTAHMSAX OPraHmu3-
MoB. Korza B sKoJIOrEHM MCHOaIB3yIOT TEePMHH «MecTOOOHTaHUe», TO
IOAPa3yMeBalOT MECTO, I'/le KHUBET OPraHu3M, ero <«ajapecs.

JKoJIOTHUecKad HMIma. B mpupose Ha OAHONW M TOM ke TEPPUTOPHM
OOMTAIOT COTHHU TPYNI OPraHM3MOB pas3HbIX BUAOB. MblI 3Haem, uto
OPraHU3MbI BeAYT JKECTKYI0 KOHKYDEHTHYIO G0pnby Memay coboit, a
VKUBAIOTCA GJarogapa TOMY, 4TO 3aHMMAIOT PA3HbIe IKOJOTHUECKIe
HUIIH.

OKOJIOrUYecKasi HUIIA ONpPeReIAeTCs COBOKYITHOCTBIO BCEX KU3HEH-
HBIX YCJIOBHl, HEOOXOJMMBIX JJISI CYLIECTBOBAHUA TOTO WU HUHOTO BU-
Aa, a TaxKe ero poJsbl B OMOJOrMUYecKoM coobuiectBe. MOMKHO CKa-
3aTh, UTO HHINA — «mpodeccus» opranumsma. Tak, KeHrypy, ze6pa u
Ou30H OOMTAIOT HA Pa3HBIX KOHTHHEHTAX, HO 3aHUMAIOT CXOJHEIE HU-
¥ Ha IpocTopax creneii. B To ke Bpems TpaBosgHBIE KUBOTHEIE,
oburamlue B OTHOM MeCTe, MOTYT 3aHHMATH pasjIMuHBIE JKOJIOTHYeC-
KHe HHUIIW, moejas TpaBy Ha pasHou BeicoTe. Hampumep, B adpu-
KAaHCKUX CaBaHHAX KONBITHBIE MCHOJNB3YIOT MACTOMIHBIE KOPMa IIO-
pasHOMYy: 3e0phl OODBEIBAIOT BEPXYIIKM TPAB, AHTUJIOIEI rHY IIOenaioT
Onpe/ieJIEHHbIE BHJIbI DACTEHWH, Iaseiy BHIIIMUILIBAIOT TOJBKO HU3KUe
TPpaBbl, a aHTHJIONLI TONH KOPMATCH BBICOKHMHU CTEOJIAMMU,

OKOJIOTUYECKUe HUIIH COBMECTHO JKHBYIIUX BUAOB MOI'YT YaCTHUYHO
IIEPEKPBIBATECA, HO IOJIHOCTBIO HUKOTZA HE COBHANAIOT, TAK KAaK npu
9TOM OZMH BUZ Oyner BeITeCHATHL Apyroi. Tak, Npu coBMeCTHOM 06H-
TAHUH JBYX TONYJIANMNA — cepoil M 4EpPHOH KpbIC — cepble KDBICBI
BBITECHAIOT YEPHBIX.

Ozun u TOT Ke BUA B pasHbIe MEePHOEI PasBUTHA MOKET 3aHUMAThH
pasIMYHBIE 3KOJIOrmyeckue Huimm. Hanpumep, rosoBacTHK NTHUTAeTCSH
PACTHTENbHON IHUINei, a B3pocaas JATYIUKA — TUIMIHOE IJIOTOAJHOE
KUBOTHOE, IO3TOMY HMX HMIUM pasiauyHbl (puc. 51).

OnHO m TO 3Xe MecToOGMTAHHME COLEPIKUT MHOMKECTBO HMILL Kaxapii
BHJl 3aHHMAET CBOIO COOCTBEHHYIO HUIYy, OTBOEBAHHYIO ¥ ADYIMX B XO-

1. Yto Takoe mecroobutaHue?
2. Yro Takoe nuulesas uens?

3. Y70 TaKkoe KOHKypeHuus?
——
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Puc. 51. 3xonornyeckme HULWKW ronosactvka v Narywku

ie KOHKYpeHTHON Oops0Obl. Takasa crenuanusanusd OPpraHu3MOB ITO3BOJIA-
eT UM, C OJ[HOil CTOPOHBI, HauboJee IMOJTHO UCIOJIB30BATE BCE IIPUTOIHOE
IJIST KU3HU NPOCTPAHCTBO W MCTOUHMKH IHINHA, & C JAPyroii — (QyHK-
IMOHHPOBaThL Ha Ojaro Bcero coobiiectBa. B ciayuae HCUe3HOBEHHS BHU-
a 1Mo Kakum-j1ub0 MpUUYHHAM ero 9KOJIOTHYECKYI0 HUIIY PaHO MU IMO3M-
HO 3aifiMéT Apyroil BHJ, BBINOJHSIOINUNA Te jKe (PYHKIHH B coobluecrse.

Mon naGoparopusn

Onucaaue 3KO0JIOTHYECKONl HUIIM OpPraHM3Ma

1. Beibepute 2—3 XOpPOIIO M3BECTHEIX OpraHU3Ma.

2. OnumuTe SKOJIOTHYECKYI0 HUINY JJIA KajKJ0oro opraHusma,
YKAas3aB He MeHee 4eThIpéx (paxTOpPOB cpeaw! (TeMIieparypy,
OCBelIIéHHOCTh, BJIAXHOCTSH, ILJIOJAOPOAHE, HH]I[EBOﬁ pecypc
u ap.).

UeM pa3nuyaloTca MoHATUSA «MectoobutaHne» 0 Mecto- o
W «3KONOrMYyeckan Huwa»? oburaHue.

MoryT nn pasHble BUAbl 3aHWUMaTb OfHY 3KOMOMM- konornyeckas
Heckylo HuLy? HuLa.

MoxeT v oguH BUL, 3aHWMaTb pa3Hble 3Konoruyec-
Kuve HuwKn? OT Yero 310 3aBUCUT?

Kakoe 3HayeHue MMeloT 3KONOrm4yeckme HulW B
KU3HW coobulecta?

MoO3XHO M IO KPUBOM TOJIEPAHTHOCTH CYAHMTEH 00 5KO-
JIOTHYECKO# HUINe AAHHOTO OpraHusMa?
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§ 42. CTPYKTYPA NONYNALMA

Ilonyasinmeii Ha3LIBAIOT COBOKYII-
HOCTBh ocobeil oHOro BHA, 3aHMMA-
OIMUX ONpeAeNéHHYI0 TePPHUTOPHIO
U 0OMEHHMBAIOUIUXCA TeHETHYECKUM
MmarepuajgoM. BBuay Toro uro xu-
Bble OPraHU3MBbI, BXOAAINWE B OJAHY
TNONYNAINIO, CBOGOAHO CKpeljuBa-
I0TCA MexXAy coboil, MOXHO ToBO-
pPuThE 0 reHOQOHJAEe NONMYJIAIMH,
IMomynAnMM COCTOAT U3 OAHOBHUAOBHIX OPraHM3MOE, COBMECTHO Ha-
CeJIAIONIMX OIpefeIéHHbIe YYAaCTKM M CBASAHHBEIX MEXKAy co0o# pas-
JIMYHBIMHU B3aUMOOTHOILIEHUAMH, KOTOPhIe 00eCIIeYuBAaIOT UM yCTOHYU-
BOe CYILIeCTBOBAHME B JAaHHOM IPHUpPOAHOI cpexe. Hampumep, momyns-
nuo 00pasyioT Bce ocobu Kapacs, OGHTANOIIEro B HeGOJBIIOM 03epe,
uin Bce Gepésnl B Jecy. BakHeHIIMM CBONCTBOM MONyAAOMH ABIAET-
cA CIoCOOHOCTHE K CAMOBOCIPOM3BOJACTBY.

HeoxropogHOCTH OPraHU3MOB, BXOAAINMX B IONYJALIHIO, CO34a6T
YCIOBUA AJA AeHCTBUA €CTECTBEHHOro oThopa, IO3TOMY HONYJIAILUS
CUNTAETCHA HAWMEHbIIeHl 3BOJIIOIMOHHON eauHHuei. Ilomynsnus, Ta-
KuM obpasom, mpejcraBisier coboil HaJOPraHM3MeHHYI (GOpMy opra-
HU3auuu KU3HU. MMenHo Giarozapsa (D)yHKIMOHMPOBAHUIO MOMYJIAIUIT
CO3JAaI0TCA YCJIOBHHA, CIHOCOOCTBYMOIIME HNOALEDPIKAHHUIO KH3HH. B coo06-
IIeCTBaX Kaykaas IONYJAIUS UIPAaeT OTBEAEHHYIO ed pOoJib, COCTABIAA
BMeCTe C IMONYJANUAMH APYIUX BHUIAOB HEKOEe NPHUPOAHOE eJMHCTRO,
pasBHBaloIleeca U AEHCTBYIOLIEE IO CBOMM 3aKOHAM.

CgoiictBa monyasuuu. [lonynsanus obnagaer He TOJBKO OUOJIOTH-
YeCKHMMM CBOMCTBAMHU COCTABJIAMIMX €€ OPraHu3MOB, HO M COOCTBEH-
HBIMH, KOTOpBIE IIPHUCYINM rpyunne ocobeit B menom. K rmakum cBoii-
CTBAM OTHOCATCH, HAIPHUMeEp, POXKJIAEeMOCThH, CMEPTHOCThL, BO3PACTHOM
cocTaB (CTPYKTYpa) ¥ YHMCIEeHHOCTH ocobeil.

Haunyumum ofpa3oM monynsinuio Kax Ipynny OpraHM3MOB Xapak-
TEePU3yeT YMCIeHHOCTh — OIpPEAeIEHHOe YMCJIOo ocobeil HA JaHHOI IJIO-
manu. IToCKONBKY MOACYMUTATE BCeX 0cOo0eil JaHHOM NONyJAIHNH, Kak
IIPABMJIO, HEBO3MOKHO, TO AJSA OLEHKH YUCJIEHHOCTH B IKOJIOTHU IIPHU-
HATO MCIOJIb30BATH IMOHATHE «ILJIOTHOCTH MONYIANUH». ILIOTHOCTH MO-
IMyJAIHH — BTO YUCJIO0 ocobei, NIPUXOAAINMNXCA HA €AUHUIY IJIOIIagN
unu o6’béma KU3HEHHOro mpocrpaHctBa. Hampumep: 500 mepesneB Ha
1 ra neca, 5 MuH ocobeit xsopemnsl B 1 M° Bogel, 200 kr peiObI Ha
1 ra nosepxHOCTH BosOéMa. VMsMepeHHMEM NUIOTHOCTH TIOJAL3YIOTCA B

BCNMOMHMWTE

1. Y10 Takoe nonynsuus?
2. MoXeT nu BUA COCTOATb M3 OA-
HOWM nonynaumm?

3. KakoBa pornb nonynauui 8 380-
nounm?
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TeX Ccay4dadx, KOrja Baj)KHO 3HATH AWHAMUKY MONYJIAUMUH, T. €. XOA
M3MeHeHUH YHMCJIeHHOCTH BO BPEMeHH.

PoskaaeMOCTh XapaKTepuayeT CIOCOOHOCTH MONYJAANNAH K yBeJutde:
HUIO YMCJIEHHOCTH 3a CY6T pasMHOMeHus ocobeii. Ilokasarens pOKAA-
eMOCTH — BTO YHCJO HOBBIX ocobeil (Takike sAMII, ceM#AH), POOUBIINX-
cA (BBIIYIUBIIMXCH, OTJIOXKEHHBIX) B IONYIANHUH 32 onpeaeJEHHbII
IIPOMEKYTOK BpPEeMEHH.

Ecou mpocaeguTs CyAb0Y HEKOTOPOH IPYIIIbI ocobeil, POAUBIIHUXCSHA
B OJHO W TO € BPeMs, MOXHO JIerKO OOHADPYXKHUTh, UTO MX HUHCJIEH-
HOCTH B TedeHHE JKHU3HU HENpPEephLIBHO CHMIKAaeTcs B pedyabTaTé OTMH-
paHus yacTu ocobeii. ATOT MpPOUECC Ha3BIBAIOT CMEPTHOCTHIO. Cpenuada
NPOOKHUTEIbHOCTD KHUSHH OIpejesaeTcs BEJIMUYMHOMK CMEepTHOCTH
ocoGeii B TpyImIe OPraHM3MOB, MOABUBIIUXCA Ha CBET B OAHOM H TOM
sxe roay. Yem 6osble CMEPTHOCTB, T€M MEHbIIIe CPeAHAA NPOAOIMKH~
TeJIbHOCTh »KU3HU TPYIIBI, ¥ HA0OOPOT.

BospacTHas CTPYKTypa NONyJsNHHM XapaKTepusyercsd cpeaHel mpo-
NOMKHATENHHOCTBIO YKU3HM OPraHM3MOB ¥ COOTHOIIEHHEM HUHCJIEHHOCTH
(mam 6momacchl) ocobeil pasJMIHOrO BO3PACTA. dopmMupoBaHUE BO3pa-
CTHOH CTPYKTYPHI HONYJIALUN IPOMCXOAMT B pe3yibTare COBMECTHOIO
AeficTBUSA NMPOLECCOB PAa3MHOMKeHUsI ¥ CMePTHOCTH. Ananua BO3PaCTHOM
CTPYKTYpPBI [IO3BOJAET MPOrHO3UPOBATE YHCJIEHHOCTH nonyasanuil Ha
psaA OGnmyKafIMX MOKOJEeHHWH U JeT, YTO NPUMEeHHAeTCH, K IpUMeEpY,
IA OLEHKH BO3MOMKHOCTEH NPOMBIC]A PBIOBI, B OXOTHHYbEM X03dAH#-
cTBe, B 300JOTHUecKuX wucciefoanuax. OcobeHHOCTAMHU BO3PACTHOM
CTPYKTYPHI ONpPEeAeIAI0OTCA MHOIHe CBOMCTBA IONYJIANMU KAK CHCTEMBI.

B ofHOM O3epe XWBYT OKyHb, €pli, Kapach, 0 Monynaumns. o
lyka, nnotea. B coceaHem, U30nMpoBaHHOM YncneHHoCTh.

OT Nepeoro BofoéMe oBUTAIOT OKyHb, LiyKa, CYAAK, lnorHoOCTS.
new, nnotea. CKONbKO BUAOB U CKONbKO MOMyNALMM PoxxgaemMocTb.
HacensoT oba BofoéMa? : CMepTHOCTb.
Kakumu cBoWicTBamu  obnapaloT  nonynauum? Bo3pacrHas

OxapakTepusyite 3T1 CBOWCTBA. CTPYKTYpa.

NOAYMAMWTE!
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§ 43. TMNbl B3SAMMOAERCTBMA NONYNALMIA
PA3HbIX BUOB

JKOJIOTHYECKHe B3aMMOXeNCTBHA
opramuamoB. B npupoausix yemosu-
AX KaXABIA XUBOM OpPraHM3M IKU-
BET He M30IMPOBaHHO. Ero oxpyka-

1. Kakve Buotnyeckme daktops
cpedbl BaM W3BECTHbI?

2. Kakue Buabl  KOHKYPEHTHO €T MHOYKeCTBO APYTHX IpPeJCTABUATE-
Bopbbbl BaM U3BeCTHBI? Jieit KUBOW mpupoasl. VI Bce onm
3. Yro Takoe cumbmos? B3aMMOJEHCTBYIOT APYr € ApPYyrom.

BsaumopeiicTBus mexnay opranus-
MaMH, a TaK’)Ke BIMAHHME UX HAa
YCJIOBHSA KUSHH INPEJCTABAAIOT COG0H COBOKYIHOCTL GMOTHUECKHX
daxTopoB cpexabl. Hanbosee ipKko 3KOJIOTHUECK e B3aMMOJeHCTBHUA Op-
TaHUSMOB NPOABNAITCA B IHUINEBBIX U IPOCTPAHCTBEHHBIX CBI3AX.

Bce 6uornueckue B3ammoaeHCTBHA MOMKHO pasaenuTs Ha 6 rpynmo:

1) opraEU3MBI He OKA3BIBAIOT BIUAHUS Apyr Ha gapyra (0 0);

2) Mexxnay opraHuaMamu CYILIECTBYIOT B3aHMOBBINOAHBIE IIOJIE3HBLIE
CBA3H — CHMOMOTHYECKHEe OTHOmeHus (+ +)3

3) OTHOIIEHHSA, BpeLHBIE MIH 000UX OPTaHu3MoB (— —);

4) OAMH M3 OPraHU3MOB mosy4yaeT BBITOAY, APYIrOM HMCIBITBIBAET
yraeresue (+ -);

5) OAMH BHJ [IOAYYaeT HOJIb3y, APYroil He MCHLITEIBaeT Bpexa (+ 0);

6) onun BuA yrHeraercs, Apyroit He masBIeKaeT noas3sr (— 0).

Tuner sKonOrMYecKHx B3auMOIeHCTBHIL. Paccmorpum B 06mux uep-
TaX OCHOBHBIE THUIIEI B3aMMOIEHCTBHIA,

Puc. 52. MyTtyanuam Puc. 53. NuwanHuk
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B mpupoje HacTo BCTPEYarTCs
B3aMMOBBITOJHBIE CBA3H, IIPH KO-
TOPBLIX OPraHM3Mbl PA3HBEIX BHUIOB
MoJy4YaoT 000IOAHYIO MOJIB3Y OT
arux orHomenuii. K aroit rpynmne
B3aMMOIOJE3HBIX OHOTHUYECKUX
cBA3eil oTHOCATCA MHOroobpas-
Hble CMMOMOTHYECKHEe OTHOMIeHHUSA
opraruamoB. O0A3aTesbHOE yCJO-
BHe IOAOOHEIX OTHOIIEHUN —
cOBMeCTHAas JKH3HBL, OIpeleséH-
Hasg CTelNeHb COXKHUTEJILCTBA Opra-
HHA3MOB. Puc. 54. XuwHaa ntyua

CoberBeHHO cHMOHO3 — He-
paszenuMble CBA3H ABYX BHJOB, IpeArojaraiwoiiue oba3aTeJbHOE Tec-
HOe COXMTeJbCTBO OPTAHM3MOB, MHOTA JaKe C dJIeMEeHTaMH Ilapas3u-
TusMa. KiaaccHYecKMM NIpHMepoM cuMOuo3a SBIAIOTCA JHIIAHHUKHU
(puc. 53), mpexacraBafAwpIue coboii TeCHOE B3aMMOBBIIOJZHOE COMKH-
TeJXbCTBO rpuboB m Bojgopocieit. Biarozaps cuMOMO3y JIUIIAHHUKH
JOCTHUIVIA BBICOKOTO BHIOBOro pasnoobpasus (6osee 20 Teic. BHAOB)
U TOJYUYUJIM CIIOCOOHOCTH »XUTH B CAMBIX CYPOBBIX YCJIOBHUAX: B IIO-
JAPHBIX 00JACTAX, HA TOJBIX CKajlax, Ha KOpe JepeBbEB, B BBICOKO-
ropbAx.

CaMplif IIpOCTOl THI CUMOMOTHUYECKHX CBA3edl — npomorkoonepa-
yus (bykBanpHO: IepBUYHOE coTpyaHudecTBo) (+ +). Ilpm aroit dhopme
COBMECTHOE CYIINeCTBOBAHHE BBITOAHO A OOOMX BHAOB, HO He 00sa3a-
TelbHO ANA HUX. [IpuMepoM TaKMX OTHOLIEHHWH MOMKHO HAa3BATh
pacrmpocTpaHeHHEe MYDPaBbiMU CEMsH HEKOTOPBIX pacTeHuil Jyieca, ONbI-
JeHHe NMuénaMy PasHbIX pacTeHHil. B aTHX caydadax OTCYTCTBYeT He-
obxoauMas TeCHAs CBA3L KOHKPETHON Haphkl NapTHEPOB.

Cum6uoTHYecKue OTHOIIEHWs, NPU KOTOPbIX HabIofaeTcs ycCTOM-
4YYBOe B3aVMOBBITOJHOE COMKHTEJLCTBO JBYX OPraHM3MOB PasHBIX BH-
0B, Ha3bIBAIOT mMymyaaudmom (+ +). TakoBsl, HalpuMep, B3aUMOOT-
HOIIEHUSA PaKa-OTLIeJbHUKA M akTHHHUU (puc. 52) Miau y3KOCHenua-
JM3UPOBAHHBIX K ONBIJIEHUIO PACTEHHH C ONBLIAKINUMHA UX BHIAMH
HACeKOMBIX (KJjeBep W mmMesb). MyTyaJusM MIMPOKO PAcHpOCTPaHEH B
IpHUpPOZE.

XumanyecTso (+ —) — TaKo# TUN B3aMMOOTHOIIEHHH NOMyJIALUIM,
IpU KOTOPOM IIDEACTABUTENM OJHOTO BHJAAa IMoealoT (yHUYTONKAKT)
npejcTaBUTENIeN APYroro, T. €. OPraHW3MbI OZHOM HONYJANHU CJIYKaT
numeil A8 OPraHu3MoOB APYrofl monmyaAanuu. XUIIHUK 0OBIYHO caM Jo-
BUT ¥ YMepIIBJAEeT CBOI >XEPTBY, IIOCJE Yero ChbejaeT eé IOJHOCTHIO
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Puc. 55. HacekomosgHaa ntuua Puc. 56. PacteHue-napasut
NoBUNUKa

unaa 4acTu4HO (puc. 54). IloaToMy aIaA XHUIIHUKOB XapaKTEePHO OXOT-
HUYbe nosenesve. Ho, KpoMe XMIIHUKOB-OXOTHHUKOB, CYIIECTBYET eIné
u Gonpllas rpynna XHIHWUKOB-cobupaTesnei, crocod MUTAaHUA KOTOPBIX
BaKJIIOYaeTcs B IIPOCTOM moucke u cGope nob6biun. TakoBsl, HAIpHUMeD,
MHOI'M€ HAaCeKOMOAAHBIE NTHILI, coOWpalIiue OUINY Ha 3eMJe,
B TpaBe MJIM Ha JepeBbAX (puc. 55).

IMapasutuam (+ —) — aro dopma B3aUMOCBA3EH MeXKAY BUAAMU,
Ip¥ KOTOPOH OpraHMsaMbl OJZHOrO BHJa (mapaswura, MoTpeduTtesns) »Ku-
BYT 3a CU6T NHUTATEJBHBIX BEIECTB WM TKaHell OpraHuaMa JApyroro
BuZa (X03AMHA) B Te4YeHMe ONpejeJéHHOro BpeMeHH. OOBIYHO mapasur
HCIOJB3YeT JKUBOIO XO03AMHA HE TOJBKO KaK MCTOYHHK IHUINH, HO U
KaK MEeCTO IIOCTOAHHOTO MJIM BPEMEHHOI'0 NPOKHBAaHHUSA. B poau mapa-
BUTOB MOI'YT BBICTYIAaTh M pacTeHudA (puc. 56), u >KuBOTHBIE,

Ecnu B sKojJormyeckoi cucreMe jgBa MM Gosee Buaa (IONMYJIAIIMH)
CO CXOAHBIMH BJKOJOTMYECKUMU TPeOOBAHHMAMHU ODHTAIOT COBMECTHO,
MEeXJAYy HUMH BO3HHMKAIOT B3aMMOOTHOIIEHHUA OTPMIIATEJBHOTO THIIA,
KOTOpbIe HA3BIBAIOT KOHKYpPeHIHel (— —).

KoHKYpeHTHOe B3aUMOJEHCTBHE MOKEeT KacaThbCA IPOCTPAHCTBA, IIH-
I, CBETa, 3aBUCHMMOCTH OT XHIIHHKOB, IIOJBEDP)KEHHOCTH 0OJEe3HAM H
AeHCTBHIO PA3JIMUHBIX sKoJoruueckux daxropos. HeobxoaumMo mMeTs
B BHAY, YTO KOHKYDPEHIMe# HeJb3s CYMTATh IIPOCTO MCIOJIH30BaHUE Op-
raHM3MaM#i OJHOI'O M TOTO K€ NPHpoxHOoro pecypca. O0 orpuuaTeisb-
HOM B3aUMOJEHCTBHH MOKHO TOBOPHATH TOJBKO B TOM CJy4dae, KOTZAa
9TOr0 pecypca He XBaTaeT M KOIZa ero COBMeCTHOe IOoTpelJieHHe He-
6/1aronpuATHO OTpakaeTca Ha momynaanuu. KOHKYpeHnuio mnoapaspe-
JIAIOT HAa BHYTPHBHJIOBYIO M MEXBHIOBYIO.
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Brympueudosas Konrkypenyus — 310 6opnba 3a ONHU U Te Ke pe-
CYDPCEI, IPOUCXOAAIIAA MeXAYy OCODAMM OJHOIO M TOro e BHUAA.

Meieudosas KOHKYPeHUUA, UIA KOHKYDEHIMA MeXAy 0cobaMu
pPa3HBIX BUJAOB, YPE3BHIYAWHO INIMPOKO PACIPOCTPaHEHA B IPHPOAE M
KacaeTcs NPAKTUYECKH BCEX, IOCKOJbKY PeJKO KaKOW BHJ HEe HCIHI-
THEIBAET XOTH HeOOJBIIIOr0O AaBJIEHUS CO CTOPOHBI OPraHM3MOB MHBIX BH-
noB. MOpPMBI IPOABJIEHUS MEKBUIOBONH KOHKYDEHIIMM MOTYT OBITh pas-
JUYHBIMH: OT »KeCTOKOH 00phOBI [0 MOYTH MHMPHOTO COCYILEeCTBOBaHUA.
Ho, xax npasBuio, M3 JABYX BHAOB C OAMHAKOBBIMH IKOJOTMYECKUMH
norpebHOCTAMM OAMH obA3aTeJLHO BHITECHAET Apyroi. B pesysbrare
KOHKYDEHIMH B COOOIIecTBe COBMECTHO YXKHBAIOTCA TOJBKO Te BHEI,
KOTOpble CyMeJHu XOTA ObI HeMHOro pPasoMTHUCH B 9KOJIOIMYECKHX Tpe-
GoBaHUAX.

TakoBbl OCHOBHBIE THUIIbI GMOTHYECKHX B3aMMOOTHOIIEHUN B JKHBOM
npupogse. Heo6X0oAuMO HOMHHMTE, YTO THII B3aMMOJENCTBUS KOHKPET-
HOIl mapsl BHZOB MOYKET M3MEHATHCA B Pa3JIMYHBIX YCJIOBHAX M B 3a-
BHCHMOCTH OT CTAAMI MX NMOXKM3HEHHBIX IuKJoB. Kpome Toro, oimH M
TOT K€ BHJ B COODOIECTBE MOXKET HAXOAMTHCA B PA3HBIX OTHOIIEHHAX
¢ oKkpy:xamomuMu ero Bugamu. Takum o0pasoM, MeKIONYJIALMOHHBIE
CBA3M B MpHpoje 0ecKOHeYHO MHOroo0pasHbl, a U3y4YeHHe W IO3HaHHe
X — BasKHelmas sajada AJA DKOJOIHH.

Kakue BaM W3BECTHbI NPUMEPLI NONOXMUTENb- 0 Cumbmos. o
o

HbiX W OTPUUATENbHbIX B3aMMOAEWUCTBUN XnuwHn4ecTso,
MEeXJy OpraHvM3Mamu pasHbiX BWAOB? Napa3sntusm.
B 4éM 3aKMIOHaeTCs CYUHOCTb OTHOLEHWK Tuna KoHkypeHuus.
XULLHUK—XepTBa?

B 4éM CXOOCTBO W pas3nuyMe XulWHW4ecTBa W napa-
3UTU3Ma?

Kak Bbl MOHWMaeTe MyTyanuam u cumbros? 0

1. MpuBeguTe M3BECTHbIE BaM MPUMEPBI CUM-
BUOTUYECKMX B3aMMOOTHOLLIEHUNA,

2. lNpvBeaute NpUMepLl BHYTPUBUAOBOW KOHKYPEH-
UM 1 OBbACHUTE K KakWM MOCNeACTBMAM OHa
NPUBOANT.

NOAYMAWTE! | Ranym pom aamomecm B3auMoZeicTBUS opra-
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§ 44. 3KOCUCTEMHAA OPrAHM3ALIMA
nPUPOAbI. KOMMNOHEHTDI 3KOCUCTEM

BCNOMHMTE COBOKYIHOCTL BCeX JKHBBIX CY-
LIeCTB, HACEJAIONINX YYaCTOK CYIIN

1. Y70 Takoe uenu nuTaHus? WM BOZOEMA, HA3BIBAIOT COOGMIECT-

2. Kakvne opraHusmbl HasblBaloT Bom. Bce pacreHus, KHBOTHBIE,
asToTpOaMu? rpubbl, MHKPOOPTAHU3MBI, HAXOMAdA-
3. Kakve opraHu3mMbl OTHOCAT K re- muecs B TECHOH CBA3M APYr C Apy-
TepoTpodam? roM, co3jfaBas HepaspbIBHYI CHCTe-

MY B3aHMOJeHCTBYIOUIUX OPraHus-
MOB M HMX NONYJANWUNA, HA3LIBAIOT
OMOIIeHO30M.

9Kocucrema. 910 J1000€ COOBIIECTBO KUBLIX CYINECTB BMeECTe C ero
(usnyeckoil cpenoit odbutanus, GYHKIHUOHAPYIOIIEE KaK eAUHOe Iejoe,
IIpuMepoM 2KOCHCTEMBI MOJKET CJIYXKHTh NPYA, BKJIKYAIOIIUMA coobIie-
CTBO THIPOOMOHTOB (OPraHU3MOB, KH3HB KOTOPHIX IIPOTEKaeT B BOE),
¢usuyecKue CBOMCTBA U XMMHUYECKHUI COCTAB BOJABI, OCODEHHOCTH PeJib-
ea nHA, cocTaB U CTPYKTYPY IPYHTa, aTMOc(epHEBIH BO3AYyX, B3aWMO-
JeiiCTBYIOIUI ¢ TMOBEPXHOCTHIO BOABI, COJTHEUHYIO PaAMAIHIO.

KoMnoHeHTBI 3KOCHCTEeMBI. DKOCUCTEMa NpecTaBiaseT coboil ame-
MEHTApHYK (YHKIUOHAIBHYIO €IMHUIY XMBON IIPUPOABI, B KOTODPOH
OCYIIECTBJIAIOTCA B3aUMOACHCTBUA MEMKAY BCEMH €€ KOMIIOHEHTAMH,
NPOMUCXOAUT KPYrOBOPOT BEIIEeCTB H B3HEPruH. B cocTaB 3KOCHCTEMBI
BXOAAT HeOpraHHuYecKHe BelecTBa (Boga, YIVIEKHCJBIA Ias, COoelHuHe-
HUA a30Ta U JIP.), KOTOPHIE BKJIOUAIOTCA B KPYrOBOPOT, W OpPraHWYec-
KHe coenvHeHuA (6enKU, YIVIEBOABI, JKUPLI ¥ IP.), CBA3LIBAIOIIUE OHO-
THYECKYIO (PKUBYIO) M A0MOTHUECKYIO (HEeMKHMBYIO) €€ JacTH.

CymecTBoBaHMe J1000# 5KOCHCTEMBI OOeCleuMBAeTCA IOCTOAHHBIM
OPUTOKOM dHepruu. ENMHCTBEHHBIM MCTOUHUKOM 3HEPrUU IJIA KHU3HU
Ha 3eMJe ABIAETCA COJNHeUHBIH cBer. HO 2HEPrHIO COJNHEYHOro cBeTa
MOT'YT HENOCPeACTBEHHO MCIIOJb30BATE TOJIBKO aBTOTPOodhBEl — dQoTo-
CHUHTE3UDPYIOIHMe pACTeHUA U IUaHOGAKTEepHUH, KOTOPhbIe HA3ZBIBAIOTCH
MPOU3BOAUTENAMH WIX mpoayueHTamu. [IpofyieHTsl IpeBpaliaoT ma-
JAIIyI Ha S3eMJI0 COJHEYHYI0 3HEPrui0 B 9HEPIUI0 OPraHUYeCKUX
coepmHenuit. Takum oOpasoM, aBTOTPO(MEI 3aHMMAIOT IEPBBIA MuIIe-
BO¥, UIX TpodHUYEeCKHI, YPOBEeHb U ABJAKTCA BasKHeHIIeHd 4acThIO CO-
obiecTna.

Bcee ocranpHBIE OPraHM3MBI OTHOCAT K retrepoTpodam, KOTOpble IIH-
TAIOTCA IOTOBBIMM OPraHMYECKHMMH BeIlleCTBAMH M 3aHHMAIOT HOCIeny-
omue Tpodudeckrue ypoBHu. I'ereporpodnl ycBamBaioT, mepecTpamnBa-
I0T ¥ pasjaraioT CJO0MHble OpraHUYecKHe BelecTBa, CHHTEe3HMPOBAHHBIE
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npoayuesTamMu. l'erepoTpodHBIe OPraHU3Mbl NOAPA3AEAAIT Ha KOHCY-
MeHTHI (moTpebuTesN) U peayueHTsl (BOCCTAHOBUTEJH).

K xoHCyMEHTAM NPHHAIJIEKHUT OOJBIIMHCTBO XHBOTHBIX, & TaKiKe
HeKoTopble rpudbl. Cpei HUX OOBIYHO BBIACIAIOT KOHCYMEHMbL Nepeo-
20 nopsdka, UCIOAL3YIOIIYe B MUY NPOAYNEHTh! (TPaBOAAHBIE MKUBOT-
Hble, a4 TAKJKe NapasUTUPYIOIIHe HAa PACTEHHAX IpuObI). ITH OPraHms-
MBI e[Ié HashIBAKT IePBUYHBIMM morpedutensmu. MX, B CBOIO ouepensb,
[I0eal0T BTOPHUYHEBIE IOTpeOUTe M — KOHCYMEHMbL 6Mopozo nopadxa,
KOTOPEIMM MOTYT IHMTATBCA KOHCYMEHMbL mpemvezo nopadka u T. A.

PeayueHThl HpeACTABJIeHLI B OCHOBHOM OakTepuaMu u rpubamu,
obecreyMBaOIMMH Pas3IOKeHue OPraHuYeCKUX COeJUHEeHHI 10 Heop-
raHUYeCKUX BemiecTB (YIVIEKMCJBIA ras, BoAa, COJIM aMMOHHA M AP.).
B pesysbTaTe OHH BO3BpPALIAIOT B OKPY’KAIOIIYI0 CpeAy BellecTBa, U3b-
ATbie U3 Heé pacreHuaMH. I[UKI 3aMBIKaeTCH.

Knacendbuxanusa sxocucreM. Ilpn Kinaccupuranuu Ha3€eMHBIX KO-
cHcTeM OOBIYHO MCIOJL3YIOT NMPU3HAKHM DACTHUTEJBHBIX coobimecTB (co-
CTABJIAIOIINX OCHOBY SKOCHCTEM) M KJMMaTHYecKHe (30HajbHbIE) HpHU-
3Haku. Tak, BBIAEJSIOT OIpeJAeJéHHEIE THUIBLI 3KOCHUCTEM, Hampumep
TYH[pa JUIIafHUKOBasA, TYHApPAa MOXOBad, JieC XBOHHBIN (eJ0BBIHd, coc-
HOBBIii), Jlec JIMCTBeHHbIH (OepesHsAK), cTenb, KyCTapHUKHM (MBHAK), 00-
JIOTO TpaBsiHUCTOE, O0JI0OTO charHosoe.

YacTo B OCHOBY KJAaCCH(PUKAUMKU NPUPOSHBIX dKOCHCTEM KJAAYT Xa-
paKTepHBIE PKOJOIMUEeCKHe IPU3HAKU MECTOOOMTaHWIl, BIAENAS C000-
[I[eCTBA MOPCKUX NoOepe:kuil uiu mreabda, 03€p WM NPYyAOB, NOAMeH-
HBle WMJHM CYXOHOJBHEIE JIyra, KAMEHHCTBhIe HJIM NecyaHble NYCTHIHH,
ropHble Jieca ¥ JAp. Bce IPUpPOAHBIE dKOCHUCTEMBI CBA3AHBI MEMXAY CO-
60it 1 BMecTe 00pa3yOT YKHUBYIO 000JI0YKY 3eMJIM, KOTOPYIO MOMKHO
paccMaTpUBAaTh KaK caMylo OGOJbIIYIO 9KOCHCTEMY. OTY 9KOCHCTEeMY Ha-
3bIBalOT Omocdepoii.

B uyém coctout otnudme 6BuoueHo3a -OT 0 Coa&'u;ecrao.o

akocucTembl? lNpurBeanTe npyUMepsbi. bnoueHos.
M3 KakuMx OCHOBHbIX KOMMOHEHTOB ~ COCTOST kocucrema.
akocuctembl? OTBET npeacTasbTe B BUAE CXEMbl, lpogyueHTsl.
0 KoHcyMmeHTbI.
E - PenyueHTsl.
enante onucaHue nobon 3KOCKUCTEMBI, il
a ; buocgpepa.

B uém pasnauuue NOHATHH «3KOCHCTEMa» M «OHOreo-
meHo3» ?
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§ 45. CTPYKTYPA 3KOCMCTEM

BCMOMHWUTE Crpykrypa /n1000if cHcTeMbl — BTO
3aKOHOMEDHOCTH B COOTHOIIEHUU H

1. Y10 TaKoe nuwesas uenb n nu- cBaA3AX eé uacreit. CTpykTypoil co-
Lesas cetb? obmecrsa OOBLIYHO HAa3BIBAIOT COOT-
2. Kakywo ponb UrpaeT fpycHoOCTb B HOIIeHHe pa3JHuYHBIX I'pynn opra-
puToLeHO3e? HHU3MOB, OTJIHYAKIIHNXCA IO CHCTe-

MaTH4YeCKOMY  IIOJIOJK€HHIO, IO

pPOJI¥, KOTOPYIO OHM MIPAiOT B IPO-
meccax HepeHOCAa PHEPrMM M BellecTBa, IO MeCTy, 3aHUMAeMOMY B
IPOCTPAHCTBE M B NHUINEBOH (Tpoduyeckoit) ceTm, aubGO MO MHOMY
IPU3HAKY, CYIIECTBEHHOMY JJIA NOHMMAHWA 3aKOHOMEpHOCTel (QyHK-
OIHUOHHUPOBAHMSA ECTECTBEHHBIX 3KOCHCTEM.

Bunosas crpykrypa. Iloxg Bu0BO#t CTPYKTYpPOil GHOIEHO3a MMOHMMA-
0T pasHooOpasue B HEM BHUIOB M COOTHOIIEHHE HX YHCICHHOCTH WM
maccel. Kaxabiif KOHKpPeTHbIH GHOLEHO03 XapaKTepuayeTcs CTPOro OIl-
pefleIEHHBIM BUJOBBIM COCTAaBOM. Besjae, rie yCIOBHA a6MOTHYECKOMH
cpeAbl NPUOIMKAIOTCA K ONTHMAJBHBIM [AJIA KU3HM, BOZHHKAIOT Oora-
TBIe BHAAMH C000IIecTBa, HalpuMep TPOIMYECKHE Jeca, KOPAJIOBbIE
pudsr (puc. 57) u ap. Monozasie, dopMupyomMecs coobIIeCTBa, KaK
OpaBUJIO, MUMEKT MEHBINWHA HA00p BUAOB, YeM JABHO CJIOMKHBIIHECH,
3peJkle.

ITpocTpancTBeHHasn CTPYKTYpa. BUALl MOryT mO-pasHOMY pacrpeje-
JATBECA B NMPOCTPAHCTBE B COOTBETCTBMH C MX HOTPEOHOCTAMH M yCJIO-
BuAMH Mectooburamusa. Taxoe
pacripejieJieHe BHOOB, COCTABJAIO-
mux OMOIeHO03, HA3BIBAIOT NMPOCT-
PAHCTBEHHOI CTPYKTYpPO# GHOIeHO-
3a. PasnuuaioT BePTHKAJBHYI0 M
TOPU3OHTAJNBHYIO CTPYKTYpPY 6uoO-
neHos3a. Bepmuxaavhas cmpyxmy-
pa Ououyeroza oOpasoBaHa OTHAENb-
HBIMHA €ro 3JeMeHTaMH, OCOOLIMH
CJIOAMHM, KOTOPBIE HAa3bIBAITCH
apycvt. SIpycHOCTH 0COOEHHO SAPKO
BBIDA>XeHa B JeCHbIX (UTOIEHO-
3ax (pacTHTeIbHBIX co00OIIecTBax)
(puc. 58). 3pecy HacuyuTBIBaeTCA
Puc. 57. Buposas ctpyktypa buoue- ~ OOBI4HO 4—6 spycoB: ApeBecHBI
HO3a KOpannoBsoro puda (BBICOKME M HU3KHE NepeBbs), Kyc-
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TAPHUKOBBIA (mopsiecok),
TpPaBAHO-KYCTAPHUYKOBBINM,
MOXOBOH (MJIH JIHIDAWHUKO-
BBIH), momcTUNKa (OIaj JIMCT-
BeI). ManosipycHBIe coo0Ie-
¢TBa — JIyr, CTelb, 00J0-
TO — mMeloT 1o 2—3 Apyca.

Sipycuoe crpoeHue GHUTO-
IeHOo3a AaéT pacTeHuAM BO3-
MOKHOCTEH OoJiee IIOJIHO HC-
IIOJIB30BATH PEcypchl CpeJsbl,
IIpesKJie BCero CBET, TeII0 H
Biaary. PacTreHmsa pasHBIX
APYCOB JKHUBYT B PAa3HBIX
YCJIOBUAX, YTO YMEHbIIAET
KOHKYDEHIIMI0 ¥ CII0COOCTBY-
eT VYBeJHYEeHUI BHI0BOTO
pasHooOpasusi. Yem OJaro-
NpUATHEE YCIOBUA MeCTOoOOU-
TAHUA, TeM CJOXKHee ApycC-
HOCTbD.

ITomoO6HO pacupemeIeHHNIO
PaCTUTEJBHOCTH IO fApycaM, TPaBsAHO-KyCTap
B OHMOLEHO3aX pAas3HbIE BUIbI NOACTU/IKA Yo
JKUBOTHBIX TaKiKe 3aHHMAaoT
onpejenéHHbIE YPOBHH. B Puc. 58. ApycHocTb neca
Imo4YBe JKUBYT IIOYBEHHBIE
YepBH, MUKDPOOPraHU3MBI, 3eMJepOiiHbIe KUBOTHBIe. B jucTOBOM Oma-
e, HA TMOBEPXHOCTH [OYBBI KHBYT PasJM4YHbIE MHOI'OHOMKKH, JKYMKeJIH-
Ibl, KJemu. SIpyCcHOCT MpHUCYINa Takke OGHOIEHO3aM OKeaHa M MOpei.
Pasubie BUALI IJIAHKTOHA Aep)KATCA HA PA3HOU riybuHe B 3aBHCHMOC-
TH OT OCBEILeHUHA, a pasHble BHJABLI PBI0 — B 3aBHCHUMOCTH OT TOrO, TAe
OHHM HaxonAT cebe mponuTaHUE.

MuBble OopraHU3Mbl pAcCHpe/ieIeHbEl B IIPOCTPAHCTBE HEPaBHOMEPHO.
O6BIYHO OHM COCTABJIAIOT I'DYINHMPOBKM, YTO ABJIAETCA NPHUCIOCOOH-
TeIbHBIM (DAKTOPOM B HMX ’KH3HHM. Taxue IrpynnuMpoBKH OPraHH3MOB
ONpeAeNsAoT ZOPUIOHMALbHYI cmpyKkmypy Ououyerosa. Pacunenén-
HOCTH B TOPH30HTAJIHLHOM HAIPABJIEHMH — MO3AMYHOCTb — CBOMCTBEH-
Ha TIpaKTHYeCKH BceM OmomneHosam. IIpuMepoB Takoro pacnpefeeHus
MO’KHO TIDUBECTH MHOKecTBO. OrpoMHBIMM KOCAKAMHU IepPeABUIalTCH
¢ MecTa Ha MECTO MHOTHMe BHUABI pbi6. B Gosbiiue cram cobupaioTcs BO-
MOoIAaBAOIIMe ¥ BOPOObMHBIE NTHILI, MOTOBAIIMECA K AAJIbHHUM Ilepe-

ApPEeBeCHbI

KyCTapHU KOBbIN
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Puc. 59. Ctapo oneHein — ropusoHTasbHas
CTpyKTypa BuoueHosa

CTpykTypa aKocucrem

aéram. OJieHM B YCJIOBHAX
TYHAPHEI 00pasyoT OTDOMHBIE
craga (puc. 59). Takue xe
PUMEPEl MOYKHO TPHBECTH U
AJA pacTeHUil: MTATHUCTOE
pasmelesue ocobeit KJieBepa
Ha JOyry, OATHA MXOB W JH-
IMaiHNKOB, CKOILJIEHUE KycC-
TAPDHUYKOB OPDYCHUKHM B COCHO-
BOM Jiecy, oOIIMpHBIE NATHA
KHUCJIHUILI B €JI0BOM JIeCy, 3eM-
JAHUYHBIE NOJAHBI Ha CBeT-
JBIX ONMYIIKAaxX.

Tpoduyeckue cBasm — 310
CBA3U B DKOCHCTEME, KOTOPhIE
BO3HUKAIOT, KOI'/la OAMH BUJ
nuTaeTca ApPyruM: aubo xu-

BBIMH 0CO0sAMM, 6O UX MEPTBBIMH OCTATKAMM, JUO0 UX HPOAYKTAMHU
KHU3HeneATeNAbHOCTH. [IuIa cogepKuT sHEpruio, KoTopas HeoOXoauma
ANA KU3HEeJeATeJLHOCTH opraHusma. Taxmm obpasoMm, mHUIIEBbIE CBA-
31 B coo0lLeCTBaX NPEeACTaBIAIT cO00H MeXaHHM3MEl Iepeiayu 9HEp-
PHH OT OAHOrO OpraHMaMa K Apyromy — numeBsie uemnu. Ilpocroit
IpUMep MUINeBON Ienu Jaér caeAyiomas MOCAeL0BATeNLHOCTh: PACTHU-

Puc. 60. Nuuesaa uenb Puc. 61. Nuuwesas cetk (cxema)

(cxema)
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TeJBHOCThE = IHTAaloIleecs
pacTeHHsSMH HAaCeKoMoe = Ha-
CeKOMOsiAHAS NTHUIA — XWII-
Hasa nruna (pme. 60). B aroit
Ienu OCYIIecTBJaAeTCHa OJHO-
HAIllpABJEHHBIH IIOTOK  Be-
IIeCTB U JHEPI'HH OT OJAHOH
TpYyIIObl OPraHU3MOB K JApPY-
roii. B kamgom cooOmiecTBe
NUIIEBble [ENU MepelnIeTeHbl
B CJIIOYKHYI0 NHIIEBYH CeThb
(puc. 61). Cxemaruuecku eé
MOJKHO IpPeJCTABUTH B BHIE
CKPELIUBAIOIUXCA TUHHUHE, CO-
eMHAIIMX pasauYHbIe
3BeHbA IHINEBLIX Ileneil, Ha-
MOMHHAKINUX ceTh. Iluiesasn
ceTh O0BEIMHAET PACTEHUA M
JKHUBOTHBIX. Puc. 62. dxonorudeckas nupamuaa (cxema)
Boasmo#n uHTEpEec AadA

9KOJIOTMHM IIpeJCTaBjseT He TOJbKO IOTOK dHEpru, HO u eé obiree
KOJWYecTBO, HAKOILJIEHHOe B (hopMe KUBOI0 BellleCTBa, Ha KaMJA0M
TpodUUECKOM YPOBHe dKOCHCTeMBI. eM Bhillle YPOBE€Hb, TeM HHKe
obmas 6uomacca ¥ YHUCJIEHHOCTH COCTABJIAIIIMX €ro OPraHU3MOB.
I'paduueckn sro u3obpakaoT B Buje mnupamuzasl (puc. 62). Taxue
OUPAMUbl HA3BIBAIOT NUPAMUOAMU HUCIEHHOCMU Ulu Ouomaccet.

Kakoe 3HaveHue nmeeT pasHoobpasue BUAOB 0 Crpykrypa
B coobuyecrse? cooblyecrTsa.

Yem 0OBACHAETCA ApycHOe cTpoeHue (UTOLLEHO30B? Muwesas yens..
Y10 Takoe nuweBas Uenb M NuleBas ceTb? w lMuwesas ceTk.

PacckaxuTe, OCHOBbIBafACk Ha CBOWX Habmio-
[EHNAX, O XU3HW KUBOTHbIX, OBUTAIOLMX B Pa3Hblx
fipycax necHoro coobuiecrsa.

Tlouemy npw reorpadwueckoil MIONAIME HAGTIOZAET-
¢, KaK NPaBuUJIO, COKPAleHHe YHcia BUAOB?
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§ 46. MOTOK 3HEPrMM M NMIUEBDBIE LIENW

ITorox sHeprum. Bel yike 3zHaere,
4YTO JAJIA OCYHIEeCTBJIEHHsA JIIOOBIX
JKU3HEHHBIX NPOIlecCOB HeoOxoamma
DHEPrusd M YTO EAUHCTBEHHBIM HC-
TOUHHKOM BHEPIru¥l AJSA TPOAYIEH-
TOB HABJAETCHA COJIHEYHBIA CBeT.
IIpoayumeHTs AKKYMYJHPYIOT COJI-
HEYHYIO DHEPrui0 H 3aacaiT eeé.
KoHCYyMeHTBI NOJIy4aioT CBOKO JOJII0 IHEPruM, YaCTh KOTOPOH TpaTAT
Ha IPOILECCHI, IIPOMCXOAAINNE B KJIETKAX, a4 TAKKe BBIBOJAT C IMPOJVK-
TaMH XH3HEeJeATeJbHOCTH B OKpPyKawimyio cpenay. OcraBmasicsas 4acThb
9HEePruM pacxopyeTcsa Ha IPOIECCHl POCTA, PABMHOMKEHHE M pacceuBa-
eTcsi B BUJe Tela. JacTek pacTUTeNbHOM OmMomMacchl (cymMMapHas mac-
ca pacTeHHH), He ChbelJleHHAs XHWBOTHBEIMH, BMECTe C 3alacéHHON B He
9Heprueil mocTynaer B IIOYBY B BHJe OIaja.

PacTuTenbHBIN omaj, TPYNBI U SKCKPEMEHTHI KUBOTHBIX CIYKAT HC-
TOYHHMKOM IHUTATeIbHBIX BEIEeCTB M 9HEPruH AJA peayueHTos. Tak xe
KakK M KOHCYMEHTHI, PeAyIeHThl 4YacTh JHEPIHWH 3aracaiT B CBOei
buomacce, a yacTe pacceuBaioT B Buze remia. [locie rubesu peayieH-
TOB MX KJIETKHM pasjaralpTcsd, BO3Bpauias B MOUYBY OpraHUYecKHe Be-
IecTsa.

Takum o0pasoMm, 9HepPrus aKKyMyJUPYeTCs HA YPOBHE MPOAYIEH-
TOB, IPOXOJUT Yepe3 KOHCYMEHTHI W PeAYIEHTHI, BXOAUT B OpraHude-
CKHe BellecTBa IOYBLI U PACCEMBAETCA IIPH PaspyIIeHWM pPa3JIudHBIX
COeJIMHeHU .

IIponeccel mepegaym sHepruu MOAOGHEIM 00Pa30M HPOMCXOAAT B
J00BIX 9KOCHCTEMaX: KAK Ha3eMHBIX, TaKk W BOJAHBIX. I[IoTOK aHeprum
HpPOXOAHUT Uepe3 JIOOYI0 IKOCHUCTEMY, W KasKI0e KHBOE CYIIEeCTBO HC-
MOJIb3YeT OIPeAeIéHHYI0 YacTh 3TOH IHEPIHH.

Tunel mumeBsix nenei. Kax Bbl 3HaerTe, NepeHOC SHEPrHU OT €6 UC-
TOYHMKa (pacTeHHil) yepe3 pAJ OPraHU3MOB HA3BIBAIOT MUINEBOM IENbIO.

Bee xuBBIe OpraHM3MBI CBSI3aHBI MEXKAYy COOON 3HEpPreTHYECKUMU
OTHOILEHHAMH, TaK KAK SABJIAKTCA O00BEeKTAMH IHTAHHUA APYIHUX Opra-
HU3MOB. IInmeBnie menu cocTOAT U3 MPOAYIEHTOB H KOHCYMEHTOB, KO-
TOPble Ha PasHbIX dTAllaX CMBLIKAIOTCA C peAyleHTaMu. Paszinuyaror asa
THIIA NUINeBsIX neneid. [TepBrril THII MHIEBON LM HAYMHAETCHA C pac-
TeHWH, UAET K PACTUTEJbHOAAHLIM >XHBOTHBIM U 3aKAHUYMBAETCHA XHII-
HUKaMH. PacTUTeNbHOAHBIX »KUBOTHBEIX B TAKOH IIeIM HA3BLIBAIOT IIa-
CYIIMMHCH, a THN MUIEBON Ienu — nacrdéuuaoi. Bropo# Tun nuime-

1. Y710 Takoe NpPoAYLEHTbI, KOHCY-
MEHTbI, PemyLeHTbI?

2. 410 Takoe nuwesbie Uenu wu
nuLleBble cetu?
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BOi IenM HAYMHAETCA OT OCTATKOB PACTeHHMM HJIM JKMBOTHEIX, & TaK-
JKe DKCKPEMEHTOB >KMBOTHBIX M HMAET K MEJKUM YKHBOTHBIM HJIHM MHK-
poopranuamamM. B peayiabTare [AessTEIbHOCTH IIOCIEAHUX obpasyercs
noJlypasioxuBmasncs Macca — Oempum. Takyio nens NUTAHUSA HA3BI-
BAIOT JAETPHTHOM.

Pano wiu [MO3IHO DHEPrHs, 3aKJIOUEHHAS B MEPTBOM OPraHMYeCcKOM
BeljecTBe, Oy/eT IMOJHOCTHIO HMCIIOJIb30BAHA PEAYLEHTaMH M paccedHa
B BHUJe TeIlJa IOpH JAbIXaHWU. VICKIIOUEeHHEM SBJAIOTCH ClIydau, KOoraa
MeCTHBIe abHOTHUYeCKMe YCJIOBUS OUYeHb HeOaaronpusaTHBI JJId IIpoIec-
ca pasioKeHHs (BBICOKAs BJAXKHOCTH WJIHM CYXOCTb, Mepasora). Torza
3aJIe3K¥M He MOJHOCTHIO IepepaboTaHHOr0 BBICOKO9HEPIOEMKOro BelecT-
Ba HAKAIJIMBAIOTCA M CO BpPeMeHeM NpH MNOAXOAANMMX YCJIOBHAX Ipe-
BpamalnTcsi B ropiodyue HCKomnaemble — He(Tb, yroib, TopD.

Kpyrosopor BemecTs. Birarogaps >KuU3He[eATeJbHOCTH OPTaHU3MOB
B BKOCUCTeMaxX HenpepbhIBHO NPOTEKaioT IIPOMecchl CHHTe3a U pacmazia
OpraHM4YeCcKuX BeIeCTB M IPOMCXOAAT KPYroBOPOTHI BEIIECTB. Ha pas-
HBIX 9TAIIAX JBOJIONUM OPraHMYECKOr0 MHpAa Halled IJIaHeThl COOTHO-
IeHWe IIPOIeCcCOB CMHTe3a W pacraza He GBIIO MOCTOAHHBIM. B Havaxb-
HBEIM TIePHOJ| IIPOIlecChl CHHTe3a npeobiazanu HajA paspylieHHeM. Ws
NepBUYHON arMochepsl B OONBIIOM KOJIHYECTBe OBLIN HM3BATHEl METaH,
CepoOBOIOPO, YIVIEKUCJIBINA a3, a KOHIeHTpanus cBOOOAHOIO KHCIOPO-
Ja, OTCYTCTBOBABIIEro B Heil Ipesxje, AOCTHUIJIA COBPEMEHHBIX 21%.
Co BpeMeHeM HepaBeHCTBO 3THX NpoleccoB B Guocdepe mepemuio B OT-
HOCHTEeIbHOe paBHOBecue. B Hacrosiee BpeMs B CBA3HM C aKTUBHOM XO-
3SIICTBEHHOH JeATeJbHOCTHIO YeJIOBeKa, BhI3hIBaONIleil HapylleHHe CJIo-
JKUBIIErocs B MPUPOJZE PaBHOBECUsA, IIPOIECChl Da3pyIIeHUs CTalIu
npeobaagaTe HajJ NPOIECCAMH CO3MAAHMA, IPHUEM 9TH TEHIAEHIUH CTa-
HOBATCHA BCcE OoJsiee BhIpaKeHHBIMH.

OTKyAa OpraHv3Mbl NONYHAIOT SHEPruI0 1 Kak o Motok o
OHW eé pacxopyloT? 3Heprun.
Kak cea3zaHbl Mexay coboin npoayLeHTbl, KOHCYMeH- lNuwesas yernb:
Thl U peayueHThbI? nacrouwHas yu
CocTaBbTe NacTbuLLHYIO WU OeTPUTHYIO Lienwu w ek i o
Kpyrosoport
NUTaHUs.
BeLecTs.

PP Kaxoe sHaueHe B HPHDOLE WMEET KPYTOBODOT Be-

e £F it g 4 2
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§ 47. MCKYCCTBEHHDBIE 3KOCUMCTEMbI

HexkycerBennsie sxocuerembr. Ha
ONPOTAMEeHHH MHOTI'HMX ThICAYeJIeTHIT

1. Kakme skonoruyeckue caktopsi YeJIOBEK JKUJ B eCTeCTBEHHOH cpee
BAMAIOT H3 PACTUTENbHLIA U XK- o0uTaHMA, HE OKA3blBAA CEPBE3HOrO
BOTHBIN MWp coobulecTsa? BOBIEMICTBUA Ha IIPOLECCHI, ITPOHC-

2. Kakoe 3Ha4YeHWe UMeeT pasHo- xopamue B 6uochepe. C passurnem
06p33we BMOOB B 3KOCUCTEME? IHBHIM3aIUM OTHOIIEHHUA 4YeJIOBeKa

H OPUPOABI CYIIECTBEHHO U3MeHS-

auck., YemoBeK BCE GOJIBINE HMCIIOJb-
30BaJl IPHPOAHBIE PECYPCHI, Pas3pyllas CJOKUBIIHECS eCTeCTBEHHBIE
Co3faBas MCKYCCTBeHHBIe, WM AHTPONOreHHbIE 3KocucreMbl. Iloas,
Or'OpPOAEI, Cajkbl, MapKH, JeCHble HacaKJeHUsdA, nacTouIa — BCE 3TO Hc-
KYCCTBEHHO CO3/laHHble OHOIEHO3bI, MJIM ArPOILEHO3HI.

CpaBHeHHe eCTeCTBEHHBIX M MCKYCCTBEHHBIX dKOocHeTeM. B arpoie-
HO3aX CKJIQJbIBAIOTCA TaKHe ’Ke IMHUINeBbIe IeNU, YTO U B eCTeCTREeH-
HBIX 3KOCHCTeMaX: NMPOAYLEHTHl (KyJIbTYPHBIE DACTEHUS, COPHAKH),
KOHCYMEHTBI (HaCeKOMble, NTHIBI, TPHISYHbI, XUI{HUKHN) U PeAyLEeHTHI
(baxTepun u rpuber). Oco6eHHOCTHIO arpoueHo30B ABIAeTCS 00g3aTelb-
HO€ HNPHUCYTCTBHE B HUX YeJIOBEKA.

Ba)XHbIM CBOMCTBOM NPHPOAHOrO COOGIECTBA ABIAETCS €ro yCToi-
YUBOCTH. DKOJOTHYECKas yCTONUMBOCTHL ArpOLEHO30B HeBeIMKA. Bea
y4acTuA 9eJIOBeKa arpolleHO3bl 3€PHOBBIX M OBOIIHBIX KYJIBTYpP CyIe-
CTBYIOT He GOJiee OHOrO TIOAa, MHOTOJIETHUX TPaB — 3 rojga, ILIOHO-
BBEIX KyabTyp — 20 ner.

15 ecTeCTBEHHOIO GUONEHO3a €AMHCTBEHHBIM MCTOYHHUKOM DHEPIUH
asnsgerca ConHie. ArpomneHossl, MIOMHMO COJHEYHOMH 9HEPruu, IO0I0JI-
HUTEJBHO IOJIy4aloT 9HEPruio, 3aTpauuBaeMylo YeJI0BeKOM Ha o0pasoT-
Ky No4BBI, 60peOy ¢ COpHAKAMM, BPEJUTENAMYU U GOJE3HAMH CEJIbCKO-
XO3ANCTBEHHBIX KYJIbTYDP, BHECeHUEe yIOOpeHHil u T. A.

B ecrecrsenHOIl BKOCHCTEME EPBUYHAS MPOLYKIIAS pacTeHHii (ypo-
JKait), Npoiiaa Yepes MHOrOYHCIEHHBIE IeId IUTAHKS, BHOBb BO3Bpa-
[1aeTCA B CHCTEMY OMOJIOrMYecKOoro Kpyrosopora. B arpomenose taxoit
KPYTrOBOPOT HapyllIeH, TaK Kak 00JiblIasg 4acTh NPOAVKIMU M3bIMAaeT-
Cfl UeJIOBeKOM npu c6ope ypoxad. B peaysibrare mOCTOAHHO MPUXOLMT-
cA 3aB0OTUTBCA O MOAJEPIKAHUM ILIOAOPOAMA IIOYBHL.

ATDOLEHO3EI JAIOT YeaoBeuecTBY oKoso 90% muiesoi a"epruu. Ox-
HaKO IpH HENpaBHJIBHOM BEJE€HHM CEJbCKOXO3ANCTBEHHOIO IPOM3BOA-
CTBa IPOMUCXOAUT IOTEPsA IJIOJAOPOAUS IMOYBBI, €€ 3aCOJEHHE, OIyCTHI-
HUBAHUE OTPOMHBEIX TEPPHUTOPUN M 3arpA3HEHHEe OKPY’Kalolieil cpesl.
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B3AUMOCBSA31 OPFAHU3MOB U OKPYXAIOLLIEV CPELbI L
MaccoBoe cBefeHHEe JIeCOB IIOJ CeIbCKOXO3AHCTBEHHBIE yroAbA IIPUBO-
JUT K CephEé3HBIM HEraTHMBHBIM H3MeHEeHUAM B Ouocdepe.

JxocuecremMsl ropomoB. Hapsiay ¢ arpomeHo3aMu 9KOCHCTEMBbI Iropo-
JIOB 3aHUMAIOT BCE OoJiblllee MeCcTO B pasBUTHM Omocdepnl. Yike ceii-
yac GoJiee ITOJOBUHBLI HACEJIEHUs 3eMJIM YKUBET B ropojax M IOCEIKax
ropoJICKOro THIA, a4 B NPOMBIILJIEHHO Pa3BHTHIX CTpaHax arTa mudpa
noxoxutr go 70%.

B skocucreMax ropoj0oB HAPYIIEHO COOTHOIIEeHHe NpPOAVIIeHTOB,
KOHCYMEHTOB M PEeAYLEHTOB. B ropoj MOCTOAHHO HOCTYIIAET dHEPrHud
U pecypchl, HeoOxXoauMble AJsi ero GyHKnuoHupoBauda. I'opox mpous-
BOAUT OIPOMHOE KOJHUYECTBO AJOBHTHIX rasoB, TOKCHYHBIX OTXO0J0B,
3arpA3HAININX OKPY/KAKIIYIO cpeay. B cBA3U ¢ 5THM 3KOJOrHYecKoe
paBHOBecHE B TOPOACKON KOCHCTeMe He MOKeT OBITh AOCTHUTHYTO, I10-
9TOMY pPeryJIupoBaHHe BCEX IPOIEeccoB, CBA3AHHBIX C IIOTOKAMM Belle-
CTBa M 9HEPrHU B ropoje, 6epér Ha ceba yesoBexk. OdeHb BasKHO, UTO-
OBI TOpPOJ GBI BKOCHCTEMOM, KOTOpasg He BPENHUT 340POBLIO JIOJEH.

Mon nabGoparopus

)

Beienenne NUIIEBBIX Ieliel B MCKYCCTBEHHOH JKOCHCTEMe
Ha IpHuMepe aKBapHyMa

OnpenenuTe, KakKHe OPraHU3MBI KUBYT B aKBapuyMe.

. CocraBbpTe BCe BO3MOKHBIe NHUINEBbIE MEeNH B aKBAPUYMHOM
3KOCHCTEME.

ITocTpoiiTe MUIIEBYIO CETH AJA STOH 3KOCHCTEMBI.
CpaBHHTE aKBApUYM C eCTeCTBEHHLIM BojgoéMoM. Urto obimie-
ro U KaKue pasjuuus y 3TUX dKOcHCTeM?

CremnaiiTe BBIBOJZ.

o ORW NN

Kakvie 3kOoCUCTeMbI Ha3bIBAIOT UCKYCCTBEH- m I|
HbIMW? i
CpaBHWUTE ECTECTBEHHBIE W AHTPOMOTEHHBIE 3KOCUC- |
TeMbl. OTBET oopmuTe B BUge Tabnuupl. E

ArpoueHos. o

T — T T

MoskHO a1 cO3AaTh GIArolpUATHYIO CpeAy OOUTaHWA
1A 4eJIOBeKa B KPYIHBIX ropogax?
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§ 48. IKCKYPCUA «CE3OHHDBIE U3MEHEHMA

BCNOMHWUTE

1. Yro takoe 3kocuctema?

2. KakoBbl OCHOBHbIE KOMMOHEHTHI
IKocucTemMsl?

3. Yro Takoe apantauuu?

IHenp 3KCKypcHM: TOBHAKOMUTHCH C
Ce30HHBIMH U3MEHEeHHSAMH B JKH3HH
OpraHu3MOB; BBIACHHTH UX OMOJIOTH-
YecKoe 3HavYeHHe; HayIHUTbcA (PHUK-
CHMpPOBaTh Ce30HHble H3MEHEHHHA B
JKU3HHM DPACTeHUH M »KUBOTHEIX.

Heo6xoaumoe oGopynoBaHue:

Ob6azamenvroui Habop: 1) an-
TeYKa MNepBOil momoiiu; 2) mpocThie
KapaHpgamu, OJ0KHOT; 3) OUHOKJb,
ayna, ¢oroanmapar; 4) OyMakHEBIe
canderku; 5) nepounHHBIH HOX; 6) wacer; 7) ckiaagHOil merp (pyier-
Ka); 8) baHoukM (KOPOOOUKH) ¢ Kpblukamu; 9) OoraHMYecKas Iamka.

HAononnumensrnoitd nabop: 1) xapra MecTHOCTH; 2) KOMIAC;
3) BepéBka; 4) somarka; 5) donaps; 6) Tepmoc ¢ waem; 7) moJoTeHIE,
8) cpeacrTBa 3alMTHI OT JOMKIA.

Baumanue! Ha skckypcuio cieayer HajeBaTh yAOOHYIO HeSAPKYIO
OIeJKly M HeIIPOMOKaeMy 00yBb, HH B KOEM CJIy4ae He HOBYIO.

IInas sxcKypcum:

1. Cpezma »xu3HU U eé oburarenu. DKOCHCTEeMHAs OPraHU3ALMUsA IIPH-

poasl (Ha mpuMepe BOZOEMa, Jyra, IOJsA, MOPOACKOro Imapka).

2. Azjantanum OpraHU3MOB K YCJOBUAM Cpejibl obuTaHUA.

3. CesoHHBIe M3MEHEHUsA B JKMBOM npupoge. OcobeHHOCTH OprasHu-

3anuu HaOMIOOEHMHE Kak MeTola OHMOJIOrMUYeCcKMX HCCJIeZOBAHUIA,

HUcrounnkn mapoOpMaumu:

1. Meroas!r ¢eHoNOrHYeCKUX HAOGMIOAEHU npu OGOTAHMYECKHX WHC-
ciaepoBaruax. — M.: Hayka, 1966.

2. ®enosornyeckue HabNIOAEHUA (OpraEuMsanusa, nposBeieHue, obpa-
6orTka). YHU(PUIMPOBAHHOE PYKOBOACTBO IJA H0OPOBOJBLHON (e-
"HOJormueckoit cerun. — JI.: Hayka, 1982.

3. Mlynem I'. 3. Obmasa ¢pernonornsa / I'. 3. lllyaeu. — JI.: Ha-
yka, 1981,

4. CallT BKOJIOTHYECKOT0O IIeHTPa «DKocHcTeMa»

: s m
CesoHHEIE UBMEHEHHs B IIPHUPOJE IPOSABIAIOTCA B BUAE 3aKOHOMEp-
HO YepeayIOIIUXCA Ce30HHBIX ABJeHMH. Karkaolt MecTHOCTH CBOMCTBEH-
HbI CBOM Ce30HHBIE ABJEHHA U CBOM KaJIeHZApPHBIE CPOKH HX HACTYII-
JeHndA. Exxerognsle KonebaHUA CPOKOB HACTYILIEHHS CE30HHBIX SABJE-
HUH NPUPOALI HepeAKo sHauuTenbHbI. CHcTeMy 3HAHUNW O CE30HHBIX

4. Kakue cpefibl XWU3HU AOCTYNHbI
opraHusmam?

e
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SABJEHUAX NPHUPOABLI, O CPOKaX MX HACTYIUIEHHA M NPUYMHAX, ompeje-
JISIIOIIAX BTU CPOKHM, HasweIBAlOT (heHoaormest (or rped. phainomena —
aBjeHue, logos — caoBo). PeHONOrHUECKHEe HAOJIIOJEHUA MMEIOT Bajyk-
HOE TeOpeTHUYecKOoe M INPaKTHUYecKoe 3HAYeHUe /U Pa3u9dHbIX Halpas-
JTeHUi GMOJOrMYecKOil HAYKHM, a TaKiKe CBASAHHBIX C HEWl IPUKJIAJHBIX
orpacjeii — CeJbCKOro Xo03a#cTBa, JECHOro X03AWCTBa, OXOTHHYbE-
IIPOMBICJIOBOTO XO03fAKCTBA.

B ¢enonorum ce3oHHbIE M3MEHEHHHA YYHMTHIBAIOTCA C IOMOIILIO te-
HOJIOTHUYeCKUX HabaomeHuit, T. e. sammceil gar (4MCiao0, MecHAl, rom)
HACTYILIEHUA YETKO NPOABIAMOIIUXCH, JIETKO M TOYHO HabI01aeMBIX
cobbITHHl B mpUpoAe, He TPeOYIOIMuX /JsA CBOeH PerucTpanuu Cremu-
anpHON ammapaTypsl. BaM HaBepHAKa M3BECTHHI TaKue COOBITHA B He-
JKUBOM TIpMpoJe, KaK INepBble M IOC/IeJAHHe BeCeHHHEe 3aMOPO3KH; 3a-
Mep3aHHMe OCeHbI0O M BCKDBITHE BECHOH 03€p M NPYAOB; yCTAHOBJIEHHE
¥ paspyllleHue CHe)KXHOro moxkposa u T. II. He MeHpInee 3HaUYeHHE MJIA
(deHOJIOTMYM MMET HAOMIONeHUs 3a Ce30HHBIMM NPOABICHUAMH KUIHE-
NeATeNBHOCTH OT[AENbHBIX BUAOB OPraHM3MOB M HX COOOIIECTB.

Ce3oHHBIC ABJEHHA B Mupe pacrenuit m rpubos. [{uxi cesoHHOro
pPasBUTUA PACTEHU COCTOMT U3 3aKOHOMEPHO CMEHAIOIIUX APYTr Apyra
MOP(OJIOrUYeCKH DA3IMUYHBIX dTamoB. KaskAblii U3 TAKHX ITANOB Ha-
3BIBAIOT CE30HHON MM (eHONMOTHMueckoi (asoit passurTusa. OOBIYHO HMC-
MOJIB3YIOT CHEAYIOUIYI0, OTHOCUTENHHO IPOCTYIO cHCTeMY (purodeHoso-
rugyeckux as, HaOMIOZaeMBIX y Haubosee 3aMETHBIX npeicTaBUTENeN
MECTHOM PACTUTEIbHOCTH:

1) Hayajgo BeCeHHEro COKOABMiKeHuMA (Habiiojaercs y KJIEHOB, Oe-

pés, BUHOTpPaja);

2) Bexoasl (OXHOJMETHUX BHUAOB, B YACTHOCTH CeJbCKOX03AHCTBEeH

HBEIX KYJIBTYP);

3) Hayaj o pPACIyCKAHUA TOYeK;

4) mHauyano 0OJIHCTBEHUA;

5) wHauano ¥ KOHeIl IIBeTeHHS;

6) Hauaso CO3pEeBAHUA ILIONOB;

7) HauyaJi0 pacceMBAaHUSA ILIOAOB MM CEeMAH;

8) Hauam0 OCEHHEro OTMMPAHUA JUCTHEB (Y JMCTONAXHBIX M JIeTHEe:

3eJI6HBIX pacTeHui);

9) HauYas0 OCEeHHEro JINCTOIAaNA;

10) moiHOE OCeHHee paclBeYMBaHHE JTHCTHEB;

11) xoHen JucTOmazAa.

K ce30HHBIM fABIEHHMAM DPACTHUTEIBHOI'O MHUPA OTHOCAT TaKKe CHIy-
yay NOBPEMKAEHUA WJIN rudesin pacTeHHil OT BPeAHBIX BO3JI€ICTBHIL: Be-
CeHHUX YW OCEHHHX 3aMOPO3KOB, 3aCyXH, IapasUTapHBIX 3a00JeBaHU
MM JKUBOTHBIX-BpenuTeseii. MHIMKATOPAMH 3TOr0 FABJIEHHA CJHYKAT
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CeNbCKOXO3ANCTBEHHbBIE KYJbTYPHI (KapTodeis, TOMMIODBI, OTYPILbI;
Ha Iore — XJIOMYATHHK, KJEINEBHHA), a8 TaKKe JeKOPATUBHBIC BUIBI
(reoprunsl, mandeit 6recTammni, GapxaTibl; Ha 0re — KaHHBI).

Yacto B (heHONTOTHYECKUX HaOMIOAEHUAX OTMEYAIOT Ce30HHBIE SBJIE-
HHUSA B JKM3HM Haubojiee IMIMPOKO PACHPOCTPAHEHHBIX IMIJISTIOYHBIX rpu-
6oB (Genelit rpub, MOXOCHMHOBUK, noabepé3oBHK, MAaCAEHOK, BOJHYIIKA,
rpy3ab, ONEHOK OCEHHMH): NOABJIEHUE NEPBLIX eAUHUIHBIX rpubos; Ha-
9ajIo ¥ KOHeI| NPOMBICIOBOro cbopa.

CesonnHrle ABIEHHA B MHpE JKHBOTHBIX OYEHD pasunoobpasHel. Kak
[paBuIO0, OHH MEeHee NOCTYIHBI AJs HaGJIOZEHMs, YeM B MUpDe pacTe-
HUH (moxyMaiite mouemy). OTHOCHTENBHO JEIKH HabaoneHuss Haj BU-
AaMd, BCTPEHAIOIIMMUCA B MACCOBBIX KOJHMYECTBAX: IITHIBI BO BpeMs
NepeseToB, PBIOBI NPH MX MACCOBOM OTJIOBE, JANyIMIKHA, HaceKoMble
(manpumep, muénsl, KoMmapsl, HEeKOoTopble BHALI Gabouyex, KYKOB
U T. IL). I8 TakUX BUAOB CPOKH HACTYIJIEHUA OTAEJNBHBIX ABJICHUH
MOTI'YyT OBITh YCTAHOBJEHBI HOCTATOYHO TOYHO.

Ouenb yI06HO (DUKCHPOBATH CEBOHHBIE ABICHUA B IKUZHU fOecriosso-
HOYHBIX JKUBOTHBIX. BCce OHM ABIAIOTCA XOJOAHOKPOBHBIMH »KHBOTHBI-
MH. 3UMOH OHM BIAJAIOT B OIENEHEHME, BECHOH OTMEYaeTcs MxX O3KHB-
JIeHHE, & OCeHbI0 — HCYe3HOBeHHe. Becmo3BOHOUYHBIM CBOMCTBEHHA
CMeHa Ce30HHBIX (a3 pasBuTudA. Il XapakTepUCTUKM Ce30HHONH AMHA-
MHKH OOBIYHO MCIOJB3YIOT CIIEAYIOL[HAE I'PYNIOEL] CE30HHBIX SBJICHHI:

1. fiBnenus, cBUAgeTeNbCTBYIOIIHE O HaCTYIJIEHHU OIpeneIEéHHBIX
9TaII0B I'OAMYHOIO MUK/ IPUPOALI: NIEPBOE MOABJIEHHE MyX, APKUX Be-
ceHHuX 6abovex (KpanuBHUIE!, KPYIIHHHUILLI, JHUMOHHHMIILI, TPAYPHH-
Ubl ¥ T. I.), KOOBLIOK, IMKAJ, KPYNHBIX KYKOB (maiickoro xpyma),
BBUIET KPYIHBIX CTPEKO3, HAYAJO0 CTPEKOTAHUA KY3HEYHMKOB, BBIJIET
oceHHMX 6Gabouex (oceHHell M 3UMHeil IAJAEHUI), HAYAJIO JIETA I[IayTH-
Hbl OCeHbIO. IHAMKATOPOM NpOTpeBa MOYBHI CAVIKUT IOABICHHE [0~
JEeBBIX 4YepBeii.

2. flBneHus, CBA3AHHBIE C IOABIEHUEM B MACCOBOM KOJIMYecTBe Iia-
PasUTOB YeJOBEeKa M JOMAlIHUX XUBOTHBIX (KOMAapOB, MOIIKH, CJem-
Hel, OCeHHUX >KUIAJIOK): TIepBhle YKYChI, MACCOBOE HamaJleHue Ha ye-
JIOBEKA M NOMAaIIHHX KUBOTHEIX U KOHeIH HaNAleHWI,

3. flBnenus, CBA3AHHEIE C IOSBICHHEM B MACCOBOM KOJIHUYeCTBEe Bpe-
AUTeJIeld CeJbCKOXO3ANCTBEHHBIX KYJIBTYP M JIECOB: GAGOUKU-GEITHKN
(KanyCTHHIBI, PEeNHHUILI, GPIOKBEHHMIIBI, GOAPBINIHUAIIEI), HEIapHOTO
HIeJIKONPSA/A, COCHOBOM NANEHUIBI, KJOMNOB-CONXATHKOB, CAPAHYH,
CJAM3HEeH, MeJBeIOK W Ap.

4. fIlBnenus, cBA3aHHBIE C KUSHLIO Muésa. Ha ore, rjae yJabd C II4é-
JlaM¥ He yOMpalT Ha 3UMYy B TEIUIBIe IOMEINeHHS, OTMEeYaoT UX nep-
BbI# BBIJIET 38 B3SATKOM, 4 OCEHBIO — IIpeKpallleHue BBIJIETOB.
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3agaHus IS IKCKYPCHH:

Iman 1. Cpeda wu3nu u eé¢ obumamenu. IKOCUCMEeMHAR Op-
zanu3ayun npupodvt

1. INoceTuTe mMOA PYKOBOACTBOM Y4YMTEJs OAUMH M3 OHOreoneHO30B B
OKPEeCTHOCTAX Ballleil IIKOJBI (BOAOEM, JyT, HoOJe, MOPOJACKON Iapk).

2. 3aHecuTe B pabouyio TeTpajgb KPaTKYI0 XapaKTePUCTHKY CpPeAbl
U3HM (MecTOOOMTAHHSA): THI coolIiecTsBa, TeNJOBOH (TeMmepaTryp-
HBIH) peXHuM, CBETOBOM DEXUM, BJIAXKHOCTD.

3. BanumuTe Ha3BaHUA BCTPETUBIIHXCA BaM oburarenei.

4. CocraBbTe, UCIOJL3Ys CIHMCOK obuTaTeseil 6uoreomeHosa (cM. 1. 3),
BepOsATHBIE IEeNH NUTAHUA. SallMIIUTE UX B TeTpalb.

Oman 2. Adanmayuu opzanu3moé kK ycrosuam cpedv. obu-
manus

1. ITosHaKOMbTECH C IIPUCIOCOOJEHUAMHU OPraHU3MOB, OOHTAIOIIMX
B JaHHOM OHOTEOIleHO3e, K Pa3JUYHBIM JKOJOTHYECKHM (ParTopam.

2. Paboras B rpymnmax WJIM napaxX, Ha KOHKPETHHIX obbeKkTrax (ox-
HO pacTeHHe M OJAHO KUBOTHOE) AeTAJbHO M3y4duTe HpHUCIocobjieHus
OpPraHM3MOB K DA3JUYHBIM 3KOJIOPMUYECKHM (aKTopam.

3. Cobpannble JaHHBIE 3aHEcuUTe B TAOIHUILY.

Cpena Pacrenus, IIpucnoco6- /KuBorHBIC, IIpucnoco6-
obMTAHUA oburaloune JeHHuA oburaronue JIeHH A
B JaHHOM pacTreHui B JAHHOM JKRHBOTHBIX
cpene K cpene cpeae K cpene
obuTaENA obuTaHua

Oman 3. Ce3onnbie usmenenuns 6 xwueou npupode. Ocoben-
Hocmu opzanu3dayuu Habnriwodenui xax memoda 6uonozuwe-
cKux uccnedosanuil

1. BaumarenbHO U3yuuTe MaTepual naparpaga o6 ocobeHHOCTAX ce-
30HHBIX M3MEHEHHI B JKHM3HU OPraHU3MOB.

2. Onpejenure, KaKue fABJIEHHA B KHU3HU obHuTaTesneii 6moOreoneHo-
3a XapakTepHBI AJId NAHHOTO ce30HAa (MO0 COCTOSHMIO Ha JeHb 3KCKYp-
CUU).

3. Cobpannble JaHHBIe 3aHecuTe B pabouyro TeTpansb.

IlogBegenne MTOroB IKCKYPCHM

IIpoBenenue HaOMIOZEHWII 3a CE30HHBIMM HM3MEHEHHAMH B KHBOM
npupojie gaér doraThlil (haKTHUYECKHH MaTepuas IAJ8 OCYLIeCTBJIEHHA
MPaKTHUYEeCKON MCCJIeA0BaTeIbCKOM AeATEeJbHOCTH B 00sacTH OGHOJIOTUH
¥ 9KOJIOTHH.
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1. Kakuie 3arpasHeHua okpyxaio-
2. Kakune opraHuMiMbl Ha3biBaloT

3. Yro Takoe nuiesan uens?
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§ 49. 3KOJNIOrMYECKME NPOBJIEMbI
COBPEMEHHOCTM

OKOJIOTHYECKHMH npobieMamMu Ha-
3BIBAIOT TaKHe H3MEHEeHUs NPHUPOJI-
HOI cpejbl, KOTOphIe BEAyT K Hapy-
IIeHUI0 CTPYKTYPHI M (PYHKLHOHU-
poBaHuA OGuochepsl. IKOJIOTHYECKHE
npob6seMbl, B3aTPAruBAIOIIHUE BCIO
3eMJ10, HA3BIBAKT 2700QNbHbILMU.
K raxum npobiemMaM OTHOCAT H3Me-
HEeHUs KJMMara, 3arpAasHeHue ar-
moc(epsl, BOOHBIX CHCTEM M IIOYB,
YHUYTOMEHHEe JIeCOB, HapylleHue O30HOBOTO cJI0odA U T. A, W ecam xam-
MAaTHYECKHEe H3MEHEeHHUs MOryT OBITh BBI3BAHBI HM3MEHEHMEM HAKJIOHA
3eMHOM OCHM, & TOYHAfA NPUYMHA YMEHBLIIEHUS O30HOBOIO CJIOA IIOKA
HEHM3BECTHA, TO OCTAJLHBIE DKOJOTHYECKHEe IpobieMbl OIHO3HAYHO AB-
JAKTCHA CHEACTBUEM XO3AUCTBEHHON AEATENBHOCTH YeJOBeKa.

3arpsisHeHMe OKpy:Karomeil cpeasl. PassuBamomumecs NTPOMBIILIEH-
HBI€ IIDOM3BOJCTBA, SHEPreTHKA, CEIbCKOEe XO03AHCTBO MOIYT IIDH He-
COBIIOIEHNH OKOJIOrMYeCKHX TpeGOBAHUM BBI3LIBATH 3arpsasHeHUe
oxpy:xkarwmeit cpeasl. Tak, X03AMCTBeHHBIE BHIOPOCH! THMKEJBIX MeTAa-
JIOB — CBMHIA, KaAMHA M IUHKA YKe IIPEeBOCXOLAT eCTEeCTBEHHOE CO-
fiep’KaHue 3TUX MeTalIoB B Ouocdepe coorBercTBeHHO B 18, 5 u 3 pa-
3a. CoeuHeHUA TAMKEIBIX METAJJIOB — 3TO MOKCUYHble (Adoéumble)
sewecmea. K TOKCMYHBIM COEAWHEHUSM OTHOCATCH TaKKe AUOKCUHBI
(mo6ouyHbBIe IPOAYKTHI MHOI'MX IIPOM3BOACTB, I'ie MCIOJbL3YeTCH XJOp),
KOTOpPBbIE Jajke B HUYTOMHBIX KOHIEHTPAUUAX MOAABIAIT MUMMYHHYIO
CHCTEMY OPraHU3MOB, IOBBINIAIOT YYBCTBHUTEJIBHOCThL K BUPYCHBEIM 3a-
GoneBaHMAM, CHHIKAIOT YMCTBEHHYI0O M (puamueckyio paborocmocobd-
HOCTb. B GoJjlee BBICOKMX KOHIEHTDPALMAX OHM MOTYT BHI3BIBATH DAKO-
Bele 3a0o0JieBaHUs, MOpPa)kKaTh HEPBHYIO CUCTEMY, NEe4YeHb, IIHUIIEBApH-
TEJbHBIN TPAaKT.

B cenbckoM X03AHCTBE IIMPOKO MCIOJBL3YVIOT Pa3IMUHbIE A00XUMU-
rxamst. UX BO3AeHCTBUIO IOABEPralOTCH HE TOJBKO BPEAUTEH, HO M BCe
JKUBYIHE DAJOM OPraHMsMEl (OTHIBEI, UEPBH, HACEKOMBIE-ONBIJIHTENH,
DakTepMu U Ap.) M cCaM YeJIOBeK.

Muorue sarpasgHUTeNId nepedarmes no NUWesuslM yensam W HaKal-
JMBAIOTCA B HUX. OTO fABJICHHME XapaKTEPHO IJIA TPYAHO Paspyllalo-
muxca (ycToHduuBBIX) BeilecTB. K TakuM cOelMHEHUAM OTHOCATCH, B
YaCTHOCTH, MHOTME paZWOaKTHBHBIe aTOMBI (Hanmpumep, cTpoHOHi-90).
OpraEuaMel HaKalJUBAaIOT 3arpA3HUTENb, IIepeJaBasd ero 10 MUIeBLIM

BCNMOMHMTE

Wen cpefbl BaM M3BECTHbLI?

KOHCYyMeHTamn?




A LW N P W G PO R LW N W
B3AUMOCBSA3N OPTAHU3MOB N OKPYXXAIOLLIEW CPELbI

menaM KOHCYMeHTaM 0oJiee BBICOKOTO IIOPAAKA, BIUJIOTH JO YeJIOBEKa.
A Tark KaK KOHCYMEHThI CHeJal0T 3a CBOKI0 JKHM3HB HEe OJHO DacTeHHe
WM XUBOTHOE, & MHOI'O, TO C KayXAbIM YPOBHEM TPO(PHUYECKOH Nenu
KOHIIEHTPAIUA BPEeIHBIX BEIeCTB B OPraHM3MaX ITOBBIIIAETCHA IIPUMep-
Ho B 10 pas, moxoxs A0 cMepTeabHBIX fA03. Tak, B peibe KOHIEHTpa-
nua pryra mosker ObiTe B 1000 pas Goablme, yemM B BoJe, B KOTODPOM
oHa xusér. Jl1o60it opraHuaM, nmuramuiica Takoi peiboil, moaBepra-
er cebs cMepPTeJIbHON ONACHOCTH.

Kaxapiii 3arpAas3HUTeIb OKA3bIBAET OIpeZeIEHHOE OTPUIATEeJbHOe
BO3JIEACTBME Ha IPHPOAY, HOSTOMY IOCTYIIJIEHHE BPEJHBIX BEIEeCTB B
OKDPYIKAOIIYIO CPeAy JOJ’KHO CTPOr0 KOHTPOJMPOBATBLCH.

IIytn pemeHMs 3KOJOrMYecKuMx mnpobiaem. Mbl :xkuBEéM B obiecrse,
Ul KOTOPOT0 XapaKTepHO HepamuoHAJIbHOE, PACTOYMTEIbHOE HCIIOJIb-
30BaHME NPUPOAHBIX pecypcoB. Ho pecypchl 3emum orpaHudessl. Jlusa
COXPaHEeHUA YeJIOBEUYeCKOM NMBUJIM3ALMM HEOoOXOAMMO IOCTPOUTHL 006-
1IIeCTBO, OCHOBOM KOTOPOTO AOJIKHO CTATh Pa3yMHOE MCII0JIb30BaHUE
IPUPOAHBIX PECypPCOB.

Crparerusi pasBUTHs dYeJOBEYECKOro o0IlecTBa, KOTOpas MMO3BOJUT
rapMOHWYHO COYETATH ero MOTPeGHOCTH ¢ BO3MOMHOCTAMM COXPaHEHUHA
HOPMAJIBHOI0 (PYHKIIMOHUPOBaHUA OGHochepsl, — 3TO CTpaTerusa palMo-
HAJbLHOr0 NPHUPOAOIIOJAb30BAHMA, T. €. ONTUMAJBHBEIX CIIOCOO0B dKCILIY-
aTalliy eCTEeCTBEHHEIX M MCKYCCTBeHHBIX dKocucreM. Takas crparerus
XapakTepusyeTcs He TOJBKO IIMPOKHM PaCIpOCTpaHeHWEeM IIPOM3BOJ-
CTBEHHBIX crocoboB (TexHOMOrnii) coepekxeHus 9HEPruM W PecypcoB, HO
M HU3MeHeHHeM XapakxTepa norpebHocTten xawpogei. I'saBHO#M aoxHA
CTATh YCTAHOBKA Ha pasyMHOoe U OepesKHOe OTHOIIeHHe K Hamemy 00-
meMy ¥ eJUHCTBEHHOMY J0OMYy — IUlaHeTe 3emid. Kakablii u3 Hac
JOJIKeH INOHHMATHL, YTO HapyIIeHHe 3aKOHOB IIPHMPOALI Hen30eKHO Be-
JéT K rubenyu OUBHIM3anWH. BoT modeMy SKOJOTHYECKHEe 3HAHUA Heob-
XOAMMBI KayKAOMy wWieHy obIiecTsa.

Takum o06pasoM, pamuOHAJIbHOE MPHUPOJONOJIB30BAHME BKJIOUYAET
cleAyIoLIue BUABI AeATeJIbHOCTH:

® KOHTDOJH BAYKHEMIIMX XapaKTEePHCTHUK COCTOAHHAA OKpy’Kaiolmen
cpeAbl (KOHIEHTpanua BPEeAHEIX BEIECTB M T. M.);

® BOCCTAHOBJIEHHE ¥ OXPAHY JI€COB;

e pacIIMpeHHe M yBeJIMUYeHHe YHCJIA 3alI0BeJHBIX 30H;

e OXpaHy WM pasBefeHMe DPeJIKHX BHUJOB PACTEHHMH M KUBOTHBIX;

e BHeJpeHUe dHeprocOHeperamIux TeXHOJOIHH, IPOIIeAIINX IpeaBa-
PUTEJNBHYIO 9KCIepTH3y Ha 0e30HacHOCTh AJIA OKPYKalomieil cpeasl;

® JCIOJIb30BAHHUE B CEJIbCKOM XOBSMCTBE BBICOKOYPOXKANHBIX COPTOB
¥ BBICOKONPOAYKTUBHBIX IIOPOJ, YCTOWYMBHIX K OoyiesHAM M Hebiaaro-
IPUATHBEIM (baKTOpaM Cpensbl;
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® DKOJIOTHYECKOe 0OpasoBaHWe HaCeJIeHUS,

® MEXKIYHAPOAHOE COTPYAHUYECTBO B Heje
OXpaHbI Cpeibl.

PaspaboTka 5KOJIOIHYECKOro 3aKOHOIAa-
TEJbCTBA U co3faHue 3(ppeKTHBHBIX MeXaHU3-
MOB €ro peaJIM3alliH TAKIKe ABJSIOTCS Herpe-
MEHHBIM 3JIEMEHTOM IIOCTPOeHMA oO0mecTsa,
Haxo[sAIIerocss B rapMOHHH C IPHAPOAOH,

YenoBeKk /ML OOUH W3 MHOMKeCTBa OHO-
JIOTHYEeCKMX BHJOB HA HAUIeW NJaHeTe U
CBOIO JIeATEJNBHOCTh JOJIJKE€H CTPOMTh HCXO/AA
U3 TOrOo, 4TOo OHOochepa Ges uenoBeKa cyie-

B. . BepHaackuii CTBOBAJIA U MOJXKET CYIIeCTBOBAThH, YeJIOBEK
(1864—1945) JKe BHe Ouoctephbl CYIIecTBOBATH HE MOJKeT.
Bripgaromuiicsa pycckui yuénslit Baamm-
mup Heanosuu Bepunanckuit (1864—1945), onun u3 cozmareseii cos-
PEeMeHHBIX IIpejcTaBlIeHHN o0 6uocdepe, onpenenns eé Kax ocobyio re-
OJIOTUYECKYI0 000J10UKy, o6aacTh pacupoctpaneHus xkusHu. B. U. Bep-
HaACKHH CUYMTAJ, 4YTO YeJOBEUYECTBO — B3aKOHOMEDPHBIN NPOAYKT
pasBuTHA OMOchepsl U UTO OHO «HE MOMKeT (DU3UYECKH OBITH OT Heé
HEe3aBUCHUMBIM HU Ha OLHY MHUHYTY».

Moa naGoparopus

Kpynreiimaa TexXHOreHHAas
JKOJIOTHUYeCcKas  KaracTpoda
npousonwia B anpene 2010 r.
B MexcukaHCKOM 3aiuBe. B
pesyJabTaTe B3pbiBa He(TAHOIMI
naaT@opMel OblIA IIOBpEXKIAeHA
He(rAHaa ckBakuHa. Hedrs
u3 Heé B TeUueHHEe IOYTH NATH
MecHIeB IIoeTynajaa B BOALI 3a-
JuBa, 00pasoBaB OrpoMHOE
NATHO HAa NOBEDXHOCTH ¥ 3HAa-
YHUTEJbHbIE CKOIJIEHUA B TOJ-
me BojA. B pesyinsrare passiu-
Ba He()TH OKasalHWCh 3arpAsHEHBl mnobepekbsa B Imrarax Jlymsmama,
Muccucunu, Anabama u @aopuza. IlocTpazano u morubio OrpoMHOe
KOJIMYEeCTBO KHBOTHBIX.




‘A LN A TP M G PR e LW N W
B3AMMOCBSA3M OPIAHU3MOB U OKPYXAIOLLIEWN CPELbI

Bosnee 57 000 KB. MHJIbL ILIOIAZM 34JHMBA 3aKPBITO AJIA BeJEHUSA
peibosioBHOM AeaTenbHocTH. OrpoMHBIN yiiep6 HaHecEH pPBHIOOJIOBHOM
U TYyPHUCTHUECKOH HeATesILHOCTH B peruoHe. IIpeamnosaraior, uro Hed-
TAHOE MATHO MOKMHET aKBaTOpUi0 MeKCHKAHCKOro 3ajJuBa M HAYHET
ABUIKEHME B CeBepHYI0 ATJaHTHKY B HampasjieHnu EBpomsl, 4TO MO-
JKeT MBMEHHUTH CKOpPOCTh TeueHus [oabderpum.

Mepeyncnute COBPEMEHHbIE 3KONOrmyeckue 0 . 3konorun- o
4yeckune

npobnemol.

Moyemy ocobylo OMacHOCTL ANA OpraHM3MOB npef- | npo6nemst.
CTaBAAOT YCTOMYMBLIE TOKCUYHBIE COenUHEeHWUS? PauwnoHaneHoe
MoyeMy KaXKAoOMy YesioBeKy HeobxoauMmbl 3KONOru- npupogo-
Yeckme 3HaHusA? nonb30BaHue.
YT1o nogpasymeBaioT Nof pauuoHanbHbIM NPUPOLO-

nosb3oBaHwem?

KaxoBsl npuunHbl BOSHUKHOBEHUA TAKOil 9KOJIOrUYec-
KOM mpobaeMbl, KaKk ONyCThIHUBaHHE?
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§ 50. MTOrOBAA KOH®EPEHLUMA
«B3AMMOCBA3M OPrAHM3MOB
M OKPY)XAIOWENA CPE[lbin

3amura OpoeKTa — 3TO IpekJe BCero JeMOHCTPauus Pe3yJIbTaTOB
pameii camoctosiTenbHON paborsl. O BHINOJHEHHONW paboTe HajAO He
POCTO pPaccKasaTh, €€, KaK M BCAKOe HACTOsIIee HCCleJoBaHue, HaJL0
3aIUTUTE. Ilepea mpeAcTOsAIIel 3alUTOH pacmedaTaiiTe TEKCT BBICTYII-
JIeHUdA, caaiasl npeseHranuu. IlonmpobyiiTe CaMOCTOATEJNbHO OLEHHTH
CBO#l TBODYECKHH IPOAYKT.

Ilens 3aHATHSA: NPUHATH ydacTHe B MTOrOBOH 3al(UTe INPOEKTOB —
[O3HAKOMHTE NPHUCYTCTBYIOIIUAX C Pe3yJbTaTaMH CBOe# MPOEKTHON ae-
ATeJIBHOCTH, HAYYUTHCA ONIOHMPOBATH M MOABOAMUTH MTOTHM MPOBEAEH-
HOUI paboTsl.

Ilnam 3aEATHA:

1. PasBuTue mpeacraBieHuil o Omocdepe.

2. Dronornvyeckue (haxkTOphl ¥ UX BIMAHWE HA OPraHU3MBEL.

3. AjanrTanuyu OpraHU3MOB K CE30HHBIM M3MEHEHHUAM B NpUPOJe.

4. UckyccTBeHHBIE DKOCHCTEMBI.

Coo6menue 1. Brxiaan seipatomuxcsa yuénwix (M. B. Jlomonocosa,
10. JIu6uxa, A. JI. JlaByasse, B. /1. BepHaackoro) B pasBUTHE NIpex-
crasjgeHuit o 6uocdepe.

Hcerounnkn mHGOPMaLMH:

1. Buorpadmuyu BeIMKHX XMMHUKOB / mep. ¢ Hem.; noa pea. I'. B. Ber-

kosa. — M.: Mup, 1981.

2. Bnagumup Bepragckuit. Xusneonucanue. MabpaHHBIE TPYABI.
BocrmomuHanus coBpeMeHHHKOB. CyxaeHus MMOTOMKOB/ COCT.
I'. II. AxcénoB. — M.: Cospemennuk, 1993.

3. BonkoB B. A. Brmijaomuecs xumukn mupa/ B. A. Boukos,
E. B. Bouckuii, I'. 1. Kysnenosa. — M.: Beicmmaa mkosa, 1991.

4. Kasuauees B. II. Yuenne B. . Bepraackoro o 6uocdepe u
noocdepe/ B. II. Kasnauees. — Hosocubupck: Hayka, 1989.

5. Muxaitno Jlomorocos. JKusneonucauue. V36parasie TpyAsl. Boc-
NOMMHAHUSA coBpeMeHHUKOB. CyskaeHnus nmoroMkos. CTuxu u mpo-
3a o Hém / coct. I'. E. ITaBnosa, A. C. Opaos. — M.: Cospe-
MeHHUK, 1989.

6. Tasnosa I'. E. Muxaun Bacuasesuu Jlomonocos/ I'. E. Ilas-
sgoBa, A. C. ®égopos. — M.: Hayka, 1986.

HWHTEepHET-pEeCcypCHI:
JlomoHOCOB Muxaun BacuirbeBuu B 3JIeKTPOHHON OumbimorTexe

«ImWerden»: http://imwerden.de
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Coobmenne 2. BaugHue aHTPONOTeHHBIX (DAKTOPOB Ha OPraHM3MEL.

Herounuku wHGOpPMaUK:

1. Tpuropsen A. A. DKoJOru4YeCKHe YpPOKH HCTOPHYECKOro
npomoro u cospemennoctu/ A. A. I'puropses. — JI., 1991.

2. I6noxoB A. B. YpoBEu oxpaHsl xuBoit npupoxsr/ A. B. 56-
nokos, C. A. OcrpoymoB. — M., 1985.

Coo6menue 3. Amantanuy HACEKOMBIX (MJIM APYyroM Ipynmsl opra-
HU3MOB) K CE30HHBIM M3MEHEHUAM B IPUPOJE.

Hcerounuxku uaGOpMAIHH:

1. peberauxos B. C. Taiitan mupa Hacekomuix /B. C. I'peGen-
HUKOB. — Hosocubupck, 1990.

2. Yeprosa H. M. Oxonorusa/ H. M. Yeprosa, A. M. Beutosa. —
M.: Ilpocsemjenue, 1988.

Coobmenue 4, KoMHATHBIM aKBApDUYM KaK MOJENbL dKOCHCTEMBI.

Herounnku uHOpManun:

1. Iyknauros O. M. CospemMeHHBIN aKBapuyM u ero oburaresuu/
0. M. Jlyksaros. — M.: Iluragens, 2000.

2. He6en B. Hayka 06 oxpyxawmomeil cpene. Kak ycTtpoeH MHp.
B 2 r. / B. He6en. — M.: Mup, 1993.

WHTepHET-pECyPCHI:

T'unsapos A. M. Kopamnsl ofecuBeduBalOTCA M3-3a YTPaThl B3auUMO-
noauManua. CraTha Ha caiiTe www.elementy.ru

IloaBeneEne HMTOrOB KOH(pepeHIMH

Bce npupogHBIe 3KOCHCTEMBI CBS3aHBI MeXAy coboit U Bmecre obpa-
3YIOT JKMBYIO 06010uKky 3emau — Ouochepy. PassuTue npeacraBieHH
0 6mocdepe MPOUCXOAMIO MOCTENEHHO. YdUeHHMe O Ouocdepe ObLIO CO3-
AaHO BhIAaOMUMCH pycckum yuénsim B. W. BepHaackum.

YesnoBek, B OTJIAYME OT BCeX APYIUX KHUBBIX OPraHM3MOB, He NpPH-
crocabiuBaeTcA K OKpysKaomiei cpeie, a nmpucnocabiuBaeT eé K CBO-
uM norpebuoctssM. OH HacTymaeT Ha NPUPOAY, He 3ayMbIBafCh O IO~
ClIeNICTBUAX CBOed JeaTeJbHOCTH. B pe3yiepTaTe aHTPONOTEHHOE 3ar-
pA3HeHUe cpeAsl npuoGperaer Bcé Gosiblive pasmepsl. Jesl0OBeK JIMIIb
OAUWH u3 GMOJIOrMYECKMX BH/AOB Ha Hallleil IuaHeTe, ¥ OH He JOJDKEH
sabrrearTh: 6mochepa Ge3 ueroBeka CyIeCTBOBaJia M MOJKET CYIIeCTBO-
BaTh, 4 4UeJIoBeK BHe Omocdepsbl CyIecTBOBATE HE MOKET.
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BbIBOibl K IJIABE 8

OKOJIOruA — HAYKA, M3yJYalonias B3auMOOTHOIICHUA OPraHU3MOB H
UX COODIIeCTB ¢ OKpy»Kalolueil cpemoil obuTaHus.

Ha 3emse cymiecTByer ueThIpe OCHOBHBIE cpeabl OOMTAHUA: BOJI-
Has, Ha3eMHO-BO3AyINHAasA, IOYBEHHAA U Cpeja, obpasyeMad CaMUMK
JKUBBIMHU oprapmamamu. Bce ¢axTopsl cpejbl moapasjaensior Ha TPH
OCHOBHBIE Ipynmbl — abuoTuvyecKue, GHOTHYECKHE UM AHTPOIOTEH-
HEBIE.

Bce npuposHbIe 9KOCHCTEMEI CBA3AHBI MEXAY COGOH M BMecTe 06-
PasyIoT KuUByI0 o6osouky 3emaum — Guocdepy.

IIpupona He TOJBKO 6ONee CIOMKHA, YeM MBI AyMaeM, OHa ropas-
A0 CJIOXKHEee, 9YeM MBI MOKeM cebe aTo npezcTaBUTh. IlepBhIi 3aKoH
9KOJIOrHM IiacuT: «9To ObI MBI HUM Jesajld B IPHPOAE, BCE BHIZBIBA-
eT B Hell Te MJIM WMHBIE IIOCIEACTBHHA, YaCTO HeNpesCcKasyeMbles.
CrnenoBaresnbHO, peayabTaThl HAIIEH AEATEIHLHOCTH MOMKHO npeaBu-
AeTh TOJBKO BCECTOPOHHE IIPOAHAJIM3UPOBAB, KAaKOe BIUSHUE OHU
OKa)KyT HA IPUPOAY. DKOJOTHA CTAHOBHTCH TEOPETHYECKON OCHOBOI
AJIs PAIlHOHAJNBHOI'O MCIOOJIL30BAHUA OPHPOAHBIX pecypcos.

IKOJIOTHYeCKHe MPOOJIeMEl, CYIIECTBYIOI[AE CErOaHHA, ABISIOTCH
CHIeICTBHEM HEPasyMHOH XO3fAHNCTBEeHHOH HIeATEeNbLHOCTH YeJOBeKa.
PasBuBaomueca mnpomblmIeHHBIE NIPOU3BOACTBA, OHEPreTHKA,
CeJBCKOe XO03ANCTBO MOTYT NPH HECOOGIIONEHUH 3KOJOTHUECKHUX Tpe-
6oBaHMI CHMJIBHO BaTPASHATH OKPYIKAIOIIYIO cpeny.

AxTuBHaA pabora BO Bcex 00JaCTAX YeJOBEYECKOH AEATETHbHOCTH
10 (POPMHPOBAHUIO HOBOTO OTHOIIEHUS K IPHUPOJE, paspaGoTka pa-
IMOHAJIBLHOrO NPUPOAOIIOIB30BaHUA, IPUPogocheperaomeil TexXHoI0-
Uy GyAYIIero CMOTyT PeINTh 3KOJIOIMYEeCKHe IPOBIeMBbl CeroaHaI-
HEero IHH.

rA HOas Toro 4ro6bl NPOBEPUTH, KAaK BHl YCBOUIH MaTepuaa
TIaBbl, BBIIOJHUTE TECTOBLIE 3allaHUA B paboueit Terpaau. Eciu BEI
COMHeBaeTeCh B NPaBUJIbHOCTH CBOMX OTBETOB, IOBTODHTE
MaTepuaJibl COOTBETCTBYIOIIUX Naparpados.
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NMPUNOXXEHMA
«lAIM' K YCNEXY»

NnoAroToBKA U NPOBEAEHME YPOKA-CEMUHAPA

YueOHBIE 3aHATHA MOI'YT NPOBOAUTHCA B PA3IMYHON OPraHU3alUOH-
HOU (opme, HAapUMep B BujJe ypoka-ceMuHapa. Ha cemuuape ydaiiu-
ecsa o0CYy»KIal0T COODIeHHA, AOKJIaabl WU pedepaTsi, MOATOTOBIEHHBIE
[0 pe3yJabTATAM HCCJeJA0BAHUI MM YIIYyOJEHHOrO M3y4YeHUd y4eOHOTro
MaTepUaIa MoJ PYKOBOACTBOM YUYHUTEJH.

Ha smane nodzomoéxku ydauiueci COBMECTHO ¢ yumuTenaeMm dop-
MYJUDPYIOT TEMY CEMHMHApA, €ro IeJjb U BOIIPOCHI JJfA obCyxAeHusA. 3a-
TEeM COCTABJSETCS NPUMEPHBINA IJIaH MPOBEJeHHA CeMHHapa, CIHCOK
HEOOXOAMMbIX HCTOYHHKOB HMHGMOPMAIMH M paclpelejdloTcd 3aJaHusd
1A caMOIIOATOTOBKM. PaboTa 1o mOArOTOBKE K CEMHHAPY MOXKeT OBITh
KaKk UHAMBUAVAJIbLHOH, TAK M rpynnoBoii. B mpoiecce moAroToBKHU
KaKABIH yuamuiicsa (rpynma yuyamuxcsi) TOTOBHUT JOKJIAJ, COOOIIeHue
uiau pedepar HA 3aJaHHYIO TEMY, UCIOJb3Yd PeKOMeHIOBAaHHBIE MCTOY-
HUAKH, a TaKyKe IOTOBUTCA K OOCYKAEHHIO OCTAJBHBIX BOIPOCOB CEeMU-
Hapa.

B x00e cemunapa cHa4Yajla 3aCAYIIMBAIOTCA COOOILIEHUA ydyallux-
csl IO Ka)KA0OMYy BOIIpOCY, a 3areM mpoBoauTcsa ux obcy:xaeHue. Iloc-
Je mpopaboTKHM BCeX BOIPOCOB nodeéodamcsa uUmozu cemuHapda.
BasXHO He TOJABLKO CAEeJaTh BEIBOALI B OTHOIIEHUM M3YYEHHOTO yuyebHO-
ro MaTepuasa, HO U OUEHHUTHh JUUHBIA BHKJIAN KaMJIOTO yYaCTHHKAa ce-
MUHAPA B YCIENIHOCTH €r0o IpoBefieHUsA. B 3aBUCHMOCTH OT aKTHBHOC-
TH KaKJOT0 yYalllerocs y4WUTes b BBLICTABJIAET OLlEHKH 3a pabory.

KAK TOTOBUTBCsA K CEMHUHAPY

ITogroroBka K CeMHHAPY HAYMHAETCA C M3YUYeHUA DPEKOMEHJ0BAH-
HBIX HMCTOYHHEKOB HHQ)OpMﬁIIHH. OCHOBHBIM HMCTOYHHKOM ABJAETCH,
Kak npasuio, yuebHuK. Pabora ¢ marepmanaMu yueOHMKaA MO3BOJAET
ycBOoMTH 0asoBble 3HAHMs, HeoOxoauMmble AnA Gosee raybokoi mpopa-
boTKH BOIIPOCOB CeMHHapa, M HMCIOJIb30BaThk HH(;)OpMa]IHIO, nopencraB-
JIEHHYIO B JOIIOJIHUTEJNbHBIX HMCTOYHMEKAX.

Ha caemyioniem sTane HeoOX0QUMO COCTAaBHTE NJIaH cooblneHHHA,
npopaboraTs coiepsKaHue JOMOJHUTEJIbHBIX MCTOYHHKOB H OTOOpaTh
MaTepHuan s BBICTYIIJIEHHA. Barem cneayeT NPHUrOTOBHTH KOHCIIEKT!:
HanucaTes InJjaH M Te3HChbl BBICTYIIJIEHHMSA, HMeHAa, JaThl, ODHUTATHI U T. O.

,IIJIH npeacTaBIeHHUA COOﬁmeHH:FI cjaenyer moAroTOBHUTE HJLIHOCTPa-
THUBHBIA MaTepuaJj: TaONUIbl, CXeMbl, AUAarpaMMBbl, PHCYHKH, IIOpTpe-
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Thl U T. II. B Hacrosmniee BpeMs ymo0HO 0QOPMIATH HUILIIOCTPATHBHBIN
MaTepuaJ B BHJE MYJbTHMEIWUIHON IIpe3eHTAIIHH.

KAK YCIEIIHO BBICTYIIATH C HOKJAIOM HJIH
COOBLIEHHUEM

JIro6oe BBICTYIIJIEHHE COCTOMT M3 TPEX dacTeil: BerymniaeHue (o6ocHO-
BaHWe 3aABJIEHHOW TeMbI), I'JIaBHAA 4YacTh (OCHOBHBIE BOIIPOCHI COJEp-
JKAHUA TEeMbI) M 3aKJIOUeHHe (CYMMHPOBaAHME CKA3aHHOTO, BBIBOMLI).

Bo Bpem#A BRICTYIIEHMSA JIYYIlleé HE YATATH TEKCT, a IEPEcKa3bIBATH
ero. CHauasa cieayeT HOINPHBETCTBOBATL CJayIlaresei, 00bABUTE TEMY
CBOEro AOKJAaAa W ero Imejib. ['OBOpUTs He0OOXOAWMO IDOMKO U BHIDA3H-
TeJbHO, WCKJUasd M3 pPeud CJIOBA-TMAPABHUTHI («BOT», «THIOA», «KaK
OBl», «3HAYMUT», «HY», «TOro» u T. 1.). Cieayer cleguTh 3a TEMIOM
peun (cpemauM Temmom cuurtaerca 120—150 cioB B MUHYTY ¢ mayasa-
MH); MHTOHanmeil (MOHOTOHHOCThL PEYHM CHHMIKAET MHTEepec cJjyuiare-
Jei); puKnuen (4ETKO BHIrOBaApHUBaNTe CJIOBA); MUMHKOMN (0OHA AOIXKHA
OBITH IOABHMIKHOIM, OTPAXKATh OTHOIIEHHE BBICTYIIAIOIIEr0o K TOMY, YTO
OH TOBOPHT); KecTaMu (KEeCTUKYJIANUA He JNOJKHA OBITH HEIpephIB-
HOM, opHOOOpasHO# — He Ka)jgasa (dpasa Hy:KIaeTcad B INOJUYEPKHBA-
HUHU 3KEecToM); 1Mo3oi (mpaBUJIBHAA W yOOoOHAs MaHEpa CTOATH IIOMOXKEeT
BaM CHATH HAIpPsA’KeHHe NPHU BEICTYILIEHHYM H YyBCTBOBATH cebs yBe-
PEHHO).

KAK HCKATHb HAYYHYIO HH®OPMAIIHIO B HHTEPHETE

Ius gocryna K MHGOPMAUMM MHTEDHET-PecypPCcoOB HEOOXOJMMO 3HATH
ux cerepoi agpec. B MHTepHeTe CcymiecTBYIOT pasjiMyHble HHMOPMAaIH-
OHHO-IOMCKOBBIE CHCTEMEI, IIOMOTalIUe M0JH30BATEJNAM HaWTH TO,
uyTO UM HYyKHO. [IpuMepaMu noso6GHBEIX IOMCKOBEIX CHCTEM MOTYT CJY-
SKHATH TeMAaTH4YeCKHe KATAJOTH M MOMCKOBEIe cucrTeMsl'. Ilouck muGOD-
MAal¥¥ B HHX OCYILECTBJAETCA C IOMOIbIO KJIOUEBBIX CJIOB, Hambojee
TOYHO OTPa’KaIoIUX CYTh TOrO, YTO BEI cobMpaeTech UCKAaTh.

IIpouenypa BeIOOpA KJIOYEBBIX CJIOB HATIOMHMHAET BBIOOD HasBaHMU
paszenos (CJI0B) IPU INOMCKE KHUI'M B CUCTEMaTUUECKOM KaTajore 6uo6-

! Temaruueckue (MpeMeTHBIE) KATAJIOTM — 3TO WHMOPMAIMOHHO-CIPABOY-
Hbleé CHCTeMBbl, HOJAIOTOBJIEHHEIE BPDYYHYI PelaKTOpaMM 3THX CHCTEM Ha OCHO-
Be undopmanuu, cobpaHHO# Ha cepsBepax HMurepnera. MubpopManus B 3THX
cucTeMax paclupefielserTcs IO TeMaTHdecKuM paszenaM. IIoHCKOBBIE CHCTEMBI
npeacTaBiasaioT coboit ciokHBIE WH(OPMAILUOHHO-CIIPABOYHEIE CHCTEMEI, TIpe-
MOCTABAAIONIME B OTBET HA SANPOC HOJIL30BATENA CCBIJIKM HA Pa3jUYHbIe HH-
TepHeT-PecypcChl.
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auoTexu. MOKHO BBOAWTHL KJIOUEBBIE CJIOBA B COOTBETCTBYIOUIEE IIOJIE
IIOMCKOBOIl CHCTEMBI 110 OJHOMY, IIOCJEAOBaATE/JBHO Cyxasa IOHCK, WX
»Ke BBOAHUTH CPasdy HECKOJIBKO CJIOB, Pasfesfas MX 3andATbIMM, HAIDH~
Mep: o6pasoBaHUe, CPefHAA IIKOJAa, OMOJIOTHA, KJIETKA, MATOXOHAPHA.

IIpu nmoucke mHGopmanuu B UHTEpHETE U orbope €€ AJIA HMCIO0JIB30-
BAHHA B y4eOHBIX IeJAX HeOOXOAMMO Pa3BUBATH HABBIKM KPHTHYECKO"
ro MBINUJIEHHA U YUYUTHCSA AHAJIM3UPOBATH Ka4YeCTBO M AOCTOBEPHOCTH
aToit madpopmanuu. Paboras ¢ madopmanmei, npeAcTaBJIeHHON Ha Beb-
cTpaHWMIAX, crapaiiTech HAWTH OTBeTHI HA CJEAYIOI(He BOIPOCHL:

v Kro aBTOp 3THX CTpPaHMUI?

/ VMeer 1m aBTOp NPaBO NPEACTABIATH NAHHYIO MHMOPMAaNUIO OT
cBoero uMeHu?

v/ Uro mpejicTaBieHO Ha caiite — 00beKTUBHbIE (DAKTHI WX JTHIHOE
MHeHue aBtopa?

v/ Jlns Kakux meJeil cosjaBaics caT?

v Korga caiiT 6Bl cOo3JaH M KaK 4acTo OH 0OHOBJIAETCA?

v Kakas opraHusanusf IOAJePKHABAET asropa?

/ W3 Kak¥X MCTOYHMKOB aABTOPHI caliTa MOJYy4YaloT naGopManuio?

/ MOKHO JI¥ HA3BATH AAHHBIA CANWT IOJE3HBIM WJIM BAXKHBIM?

v/ MOKHO JI¥ NPOBEPUTH MH(DOPMAIWIO, NPEJCTABIEHHYIO Ha CaiTe,
¢ MOMOIUbI0 KAKHUX-TO APYIUX MCTOYHHUKOB (KHUTI, KYPHAJIOB H np.)?

/ Vkasama JnH Ha caifTe KOHTakTHas HHpopManus — TejaeQOHBEI,
azpeca TPAAUIVOHHOW M 2JEKTPOHHOH HOYTHI M T. II. AJIA CBASH C aB-
TopoMm?

IIpuMepsl TeMaTH4eCKuX (IpeIMeTHBIX) KATaJoros

Poccuiickne KaTaJdorx MeskayHapogHbIe KaTaJOrH

http://kinder.ru/ — xarajor http://www.aboutus.org/ —

IeTCKUX pecypcoB AHTJVIOA3BIYHBIH CBOOOZHBIN KaTAJOT.
http: -wor == http://www.dmoz.org/ — Open Directory
karayor obpasoBaTeJIbHBIX Project (Otxpuireiit Karasor)/

pecypcoB «IlIkonbHBIE MHD»

tp: 0 — http: /www.lifel23.com/ —
xarasor flagexc

http: .list —_— http://dir.yahoo.com/ — Karajor Yahoo
karagor@mail.ru (AHTVIOASLIYHEI KAaTAJOT)
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IIpumephl MOMCKOBBIX CHCTEM

Poceniickue cucremsi

MemxayHapoIHbIe CHCTEMBI

http:/www.yandex.ru/ — Yandex http: /www.google.com/ — Google
http:/www.rambler.ru/ — Rambler | http://www.yahoo.com/ — Yahoo
http://go.mail.ru/ — momck@mail.ru | http:/www.goto.com/ — Goto.com

htl’,p: [/ WWE,!:;;bQ.IU( — Karajor

caiitoB Rubo

http: /www.webcrawler.com/ Web

Crawler

HAns TpeHupOBKM moMCKa MHPOPMAIHHU B HHTepHETE BLIMOJHUTE
cienyiollee sajaHue.

IlonpoGyiiTe momoOpaTs He MeHee AECATH KIIOUYEBBIX CJIOB, C MO-
MOIIBI0 KOTOPBIX BBl MOIVIM GBI OIMCAThL TeMy ypOKa, ceMHHapa (Temy
IPOEKTa ¥ T. I.), PACHOJIOMKUB HUX B IOCJEAOBATENTHLHOCTH OT ol ux
IDOHATHH K G0Jiee YaCTHBIM M KOHKDPETHBIM.

1. 6.
2 T
3. 8.
4. 9.
5. 10.

KAK CO3AATD MYJIbTUMEAVMWAHYIO NPE3EHTALMIO

MyasTuMeguiiHbIE TIPE3eHTALUN HCTIONIB3YIOTCA OIS TOr0, YTOOBI
BBICTYHAIOIIUNA CMOr Ha OOJBIIOM JKpaHe I MOHHUTOpE HAaIJALHO
NPOAEMOHCTPUPOBATh JOIOJHUTEIbHBIE MaTepHajJbl K CBOEMY coo0Ime-
HuI0. IIpu sTOM HEOOXO0AMMO COCPEOTOUMTH BHUMAHHIE cayuiaTeaed Ha
CoJlepKaHuu PaboThI, a He HA KOMIIBIOTEDHBIX abdderrax. Coznasaemasn
NIPEe3eHTANMA NO0JKHA COOTBETCTBOBATH COAEPIKAHMIO, HMeJAM M 3a1a-
yaM cooOlleHHda (AOoKJIaza, yuebGHOrO IpPOEKTa U T. II.) U ABJIATHCHA ero
KOMIIOHEHTOM.

HauanpHbIM aTanom paboThI BCerja sBJsSeTCH IJIAHUPOBAaHWE CILleHAa-
pHsf Npe3eHTanuu u oT6op MaTepuasoB, Ha OCHOBE KOTOPBIX OHA GyeT
CO3/laHA. TeKCTORB, PHCYHKOB, 3BYVHOBOI'O CONIPOBOMKIEHHUHA, BHIOeOpPOJIN-
xoB' u 1. . He cjenyer ILIAHUPOBATE GOJNBIIOE KOJIWYECTBO CJAMIOB.

Caenyromum sramom paboThl ABISETCA HENOCPEACTBEHHOE odopme-
HUe claifioB npeseHTanuu. s 9TOro cleayer BOCIOJb30BATHCH peKo-
MeHJIalusaMM:

' B mpouecce CO3MaHUA INpe3eHTAIUMM HeJab3sd 3abeIBATE 0 cOBIIOLEeHUH
aBTOPCKHUX INpAaB.
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1. CobmogaiiTe efuHbIi cTHib odhopmiuenus. MsberaiiTe cruned, Ko-
tTopele 6yAyT OTBJEKaTh OT camoil npeseHrauun. Ha ogHom ciaiige pe-
KOMEH/IyeTcsl HCIIOJNIbL30BaTh He 0oJjiee TPEX IIBETOB: OAMH A (oHa,
OOWH IJIA 3aroJIOBKOB, OZUH Aas Texcra. Iaa ¢oHa M TeKcTa HMCIOJb-
3yiTe KOHTpacTHbIE IBeTa.

2. Jlns npeactaBieHNs MHMDOPMAIUU HMCIOJIB3YHWTEe KOPOTKHE CJIOBa
U TpeNJoKeHus. 3aroJIOBKHM JOJIKHBI IPHUBJIEKaTh BHAMaHHE ayAuToO-
puu. IIpeAnOYTHTEILHO TMOPU30HTAJIBHOE PACIOJIOKeHWe MH(popMalumn
Ha crpanuie. Haubosee BakHasa mH(MpOpMaNUs AOJMKHA PacloJyiaraTbCca
B IeHTpe sKpaHa. [[na BeimeneHua WHGOPMAIIUKA CIIeAYeT HCHOIbL30BAThH
KUPHBIM mpudT, Kypcus uiu noguépkusanue. IlIpudrer 6Ges saceuex
Jjlerde 4uTaTh ¢ OoJbIIOro paccrosHusi. Henrs3sa cMelmmuBaTh pasHble TH-
el mpudToB B OAHOI mpesentanuu. Hesnb3s 3710ynoTpedasaTh MpPONUC-
HBIMM OYKBAMHM — OHHM YHTAITCA XYXXe CTPOYHBIX.

3. He CTOMT 3amoNHATHL OAWH cjailf CAUIIKOM GOABIIMM 00BEMOM
uHGOPMALMU: JIOAX MOTYT €IWHOBPEMEHHO 3allOMHUThL He Gosee TPEX
(akToB, BBHIBOAOB, onpexaenenuii. Haunbonpmasa aphHeKTHBHOCTE AOCTH-
raeTcd TOT/AA, KOrZa KJAKUYeBble NNYHKTH 0TOOpaKaloTcd 10 OJHOMY HA
KasKJoM oTAejbHOM chaiige. [ia obecrnieyeHusa pasHooOpasus cieayer
MCIIOJIL30BATEL Pa3Hble BU/bI CJAlIOB: C TEKCTOM, C TabauiamMu, ¢ aAua-
rpammamy. Eesm Ha ciaiije pacrnojaraeTca KapTHMHKA, HAANUCH Jyd-
e pacloJjarate moj HeH.

4. BenomorarenbHada nHOpMAIMA He JOJKHA NpeodirazaTe Haj oc-
HOBHOM mH(poOpMamueii. He cTouT 310ynoTpedNATs pa3IUYHBIMM AHU-
ManmuoOHHBIMEU d({deKTaMu, OHM He OOJKHBLI OTBJIEKATh BHHMAaHHE OT
cojep:xaHusa WHGpOPMAIMKM Ha cjaanje.

Baganme. CocTaBbTe ClleHAPHUIT cBoeil Oyaymieil mpeseHTAIlUH.

Caaiig 1. TuryabHas cTpaHHIA Caaitg 2
Hassanmne: HasBanwne:
Bruaouaer: BrJurouaer:
Cnaiin 3 Cnaiig 4
HazBagswne: HassaHue:
Bruarwouaer: Briwuaer:
Caoaiig 5 Cnaiig 6
Haszgauwue: Haspanmue:
Braouaer: Bruawouaer:
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KPUTEPUH OIIEHUBAHUSA MYJIbTUMEIUIMHBIX
ITPE3EHTAITAN

3axkanuuBad paboTy Haj co3jaHMEM NpPE3eHTALlMM, IOAyMaiiTe HaZ
KPUTEPUAMH, 10 KOTOPHIM Ballla IpeseHTanus Oyper omeHeHa. Kpure-
PHH MOTYT OBITH CJEAVIOIIUe:

1. CoorBeTcTBME COZEpPIKAHUA NPE3EHTAIMH IeJH paboTel B IeIOM.

2. KavecTBo oopmiieHUs claiifioB npe3eHTAUM: 0OPMIEHHE OTBE-
gaer TpeOOBAHMAM 3CTETHUKH, AM3allH HE IPOTHBOPEYHT COAEpPIKAHHIO
Ipe3eHTaluy; AMarpaMMbl ¥ PUCYHKHU IPHUBIEKATeIbHbI, HHTEPECHBI U
COOTBETCTBYIOT COHEPKAaHWIO, HE HAKJIAALIBAIOTCS HA TEKCT (ecju 3To
He cnenuaibHbie adgdextsl). Texcer serko uuraercs, GoH coueraeTcs ¢
rpa@uYecKMMH 3J€MEHTAMH; CIHCKH W TaGJUI(bI B NpPE3eHTAIIMH BEI-
CTPOEHBI ¥ pasMellleHbl KOPPEKTHO; BCEe CCBHLIKH paboTalor.

3. KoppekTHOCTE npezacrasienuns WHGOPMANUH B Ipe3eHTALMH: OT-
cyrcrBue opdorpadpuuyecKHX M INYHKTYAILMOHHBIX OINMOOK; HCIOIBL30-
BaHUE HAYYHOM TEepMHHOJOrMHM; HMH(pOpPMALMA HOJKHA OBITH TOYHOIL,
[OJIHOM, IOJIe3HON M aKTyaJbHOH; COOJIONEHHE aBTOPCKHX Ipas.

OPrAHM3ALMA PABOTDI HAJl YYEBHbBIMM NPOEKTAMM

YueOHBIH NpOoeKT — opraEmsamuoHHas (opma yuebHO-HCCIEHOBA-
TeNIbCKON paboThl, KOTOpad OPHMEHTHPOBAHA HA JOCTHIKEHHE KOHKpeT-
HOTO pe3yJbTaTa II0 pelleHHuI0 Kaxkoi-imbo sHauuMmoit npobiaemsl. Ilpo-
eKT MOKeT OBITh Peaiu30BAH KAK HHAMBHIAYAJILHO, TAK M KOJLJIEKTHB-
HO HECKOJIBKMMM YUACTHHKAMM NPOeKTa. BarkHeHIINM pe3yJbTATOM
peajmu3anuu yueOHOro NpoeKkTa ABJIAETCA He TOJHKO COOCTBEHHO IMOJY-
JeHWe HOBBIX 3HAHMIl, HO ¥ IPEJCTABJIEHUE €ro pesyJbTaTOB, U UX 00-
CcyxaeHnue. PB.CCMOTPHM ImocJie1OBaTeJIbHOCTh peajJiM3alliHd IpOoeKTa.

1. Beibop Temsr M OpMyIMpOBaAHME LEJH M 3aJa4 NPOEKTA

HOna Toro urobel HawaTe paboTy HAA IPOEKTOM, HEOOGXOAMMO Ipa-
BIJIBHO OIIpeJieIUTh 001acTh, HanpaBleHHWe, O0BEKT M IpeIMeT HCCle-
posanusa. Kpome Toro, mo/mkHBI OBITH HAWIEHBI OTBETHI HA BOIPOCHI:
noyeMy BO3HHKJIA He0OXOQuUMOCTh B BhInmoJHeHuM npoekrta? Kakume 06-
CTOATENbCTBA NMOOYJHIN aBTOpa NPUCTYNUTHL K pabore? Kakosa sHaum-
MOCTBH IIPOOJIEeMBI AJisi aBTopa?

Takyxe HeoO6xoaMMO CcHOPMYIHPOBATH IEJb M 3aJadM IMIPOEKTa:
npejnojaraeMble HTOTH paboThl, nojgnamiiuecs ouenke. Illenu u saza-
YU IIPOEKTa JOJKHBI JIOTUYECKH BBEITEKATH U3 MOCTAHOBKU IIPOOGJIEMBI.

ManosepoAaTHO, 4TOOBI mpobjieMa, KOTOPYIO Bl cobupaeTech IOJ-
HATH, HUKOIJA M HUKeM He Obuia mcciaemosaHa. IlocrapaiiTeck HalWTH
aHAJIOTH B OTEYECTBEHHOM M MHMPOBOH IIpaAKTHKE.
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2. Bribop Ha3zBaHMS NPOEKTA
HassaHue NpPOEKTa JOJPKHO ObITH YETKHM M KPATKHUM, COCTOATH HE
foJiee UeM U3 CEMH CJIOB.

3. Ioaroroska mJyiaHa padoThHI

Ha gaHHOM dTale MOATOTOBKM IIPOEKTA AOJKHBI OBITE ONpPE/eeHEl
meTouHUKY mHpOpManuu, crocobsl cbopa, aHaJIN3a U IPEACTABICHHUIA
pe3yJIbTaTOB, ONpeZe]eHa IMOCIeA0BATEIbHOCTh PELICHHA MOCTABIEH™
HBIX 3amad.

4. Bei60op MeTOI0B MCCJIeJI0BaAHHUA

HeobxoaumMo ONpeAeJIuTh MeTOJbl MCCJIeJ0BaHMA. Bribop MeTonoB U
CpeACTB M3MepeHHil 3aBHCHT He TOJBKO OT TOTO, 38 KAKHM KOMIIOHEH-
TOM HMJIHM [NAapaMeTPOM Bbl HaMepeHbl BeCTH HaOJMIONeHUA, HO U OT 3a-
nau Bamieil MporpaMMbl B ILEJIOM.

5. IIposenenmne pabor

Pa6oTHl IPOBOAATCH B COOTBETCTBUM C IIOCTABJIEHHBIMH 3aZadamMu M
¢ MCIOJH30BAHHEM BHIOpaHHBIX MeTof0B. OCHOBHBIM YCJIOBHEM IIpH
BRITIOJIHEHUM WCCJeOBAHUI SBJAETCA MOJy4YeHHe NOCTOBEPHBIX M CO-
IIOCTABUMEBIX JaHHBIX.

Eciu mMccaefOBaHWE HOCHT JKCIEPUMEHTANBHBIA XapakTep, MOBTO-
puTe ero HecKOJbKO pa3 (He MeHee TpPEéX), YTOOBI YAOCTOBEPUTHCHA B
BOCIIPOM3BOAMMOCTH MOJYy4YaeMbIX [NAaHHBIX.

BajkHOH COCTABJAIOMENA IIpoeKTa #ABIAETCA TOKYMEHTHPOBaHHE
(bUKCHpOBAHHE B JOKYMEHTaX) pe3yJIbTaTOB. IlokymMeHTHPOBAaThL HEOO-
XOAMMO BCe cTaguu paboTsl, HaumHAA C OTGOpa npob. AKTHUBHee HC-
mosb3yiiTe GOTOAOKYMEHTHPOBaHMEe, TAK KaK OHO IIO3BOJIAET 3aXBa~
THTH COOBITHS, MMEIOIIMe BPeMEeHHbIH MM Jaske OAHOKPATHBIM Xapak-
Tep (HampuMep, BCTpedYa PeJKOro B4, COPOC CTOUHBIX BOZA B BOJ0EM).

6. O6paboTka pe3ynabTaTOB, (pOpMyIHPOBAHHME BHIBOJOB

B naEHOM pasjeie HOAPOOHO M3JIAraroTCs MOJYYeHHBIE Pe3yJIBTATHI,
KOTOpbIe IP¥ HeOOXOAMMOCTH HJLIIOCTPUPYIOTCS C IOMOIIBIO TabJInIL,
DUCYHKOB, rpadukos, auarpamm, gororpaduii u T. .

IIpn aHanusze MOJTYYEHHBIX Pe3yJbTATOB MOXXHO HCIOIB30BATHL CIe-
JIYIOIIHe BOIPOCHI:

/ KakoBbl NIPHYMHBI NOJIYYEHHBIX Pe3yabTaros (T. e. IIOYEMY no-
JIy4eHBI MMEeHHO 9TH pedyabrarhl)? Ecin mosyueHHBIe AaHHBIE JOCTO-
BEepHBI, CJeAyeT 3aJaTh BONPOCHI O NMPHUYHHAX, obycsioBUBIIUX HAabJII0-
naemMble SBJIEHUA, HAIPUMEP: KAKOB MCTOYHMK 3a()MKCHPOBAHHOTO 3a-
IPABHEHUA?

v COOTBeTCTBYIOT JHM HOJy4YeHHBbI€ DE3yJIbTaThl TOMY, UTO BbI OKH-
namu? Ecam na (mer), To mouemy?
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v KakxoBel ciepcrsus HabmogaeMeix asiaernii? OTBeThTe Ha BOIIPOC:
9TO NpPOM3OHAET, ecnu ..? Ilpu sTOM cieAyeT NPUHUMATHL BO BHHMA-
HUEe OTBETHI Ha NepBBIe JBa BOIpOCA.

ITpu o6paGoTke mONTyYEeHHBIX pe3yabTaToB He 3a0yabTe M O IPOrHO-
3UPOBAHWH,

IIpu nonyuenun HeoKMIAHHOIO pe3yabTaTra CIefyeTr TIIATeJIbHO
ITpOaHAJM3UPOBATh €r0 M OLEHUTHh BCE BO3MOJKHEIE HCTOYHUKM OIIH-
6ox. B mPOTHBHOM CTyuyae MOMKHO OKA3aThCH MCTOYHHKOM HEeKOPpeKT-
HBIX CBEJCHHIH.

IIpux HanUuum B paGoTe KOJUYECTBEHHBIX AaHHBIX MCIOJB3YHTE Ma-
TeMaTH4YecKue cpejcrsa obpaborku. Hanpumep, ato Moryr 6uITh obrre-
PacnpocTpaHéHHbIe KOMIBIOTEDHBIE POIPAMMEI (Excel u np.).

Ilpn GopmysuposaHuM BEIBOAOB HeoOXOJMMO OLeHUTh, HOCTUI JIH
IPOEKT LeJH, B KAKOW CTelleHM LeJb JAOCTUTHYTA.

BriBoarn! nomxHBI cooTBeTCTBOBATH 3ajaUaM npoexra. Ciexyer Kpar-
KO (IO myHKTaM) cOPMYJHPOBATL PE3YJIbTATEHI, JaTh HPaKTHYECKHe
PEKOMEHZAIINY ¥ HAMETHUTh IIEPCIEKTUBHI JJIA JAalbHEHIIMX MccIeo-
Bauuii. He orpanmuusaiitecs mpocroit KOHCTaranuen curyamuu. BEciaum
B XOAe BBINOJTHEHUS NPOEKTa YETKHUX DEe3yJbTATOB HOJIYYUTh He yAa-
JIOCb, TOT/la BMECTO BBIBOJOB (DOPMYJIMPYETCS B3aKIIOUeHUe.

BuIBOABI ZOMIKHBI UMETh IEHHOCTH OpeKJe BCero B NPAKTHUYECKOM
mIaHe.

HeransHo oxapakTepusyiite NPAKTUYECKYI0O 3HAYUMOCTEL BEITIOJIHEH-
HOTO MCCJIeOBAHUSA, OTBEYAA HA BOIPOCHI: KaKHe IPaKTUYECKHe pe-
8YJIBTATHI yiKe moaydeHsl? Kaxkue pesynbTaThl MOKHO Oyaer MoJy4uTh
B Ciaydae IIMPOKOro BHeJDEHUsl Bamlero npoekTa? YIYUYINIATCH JH Ka-
9eCTBO JKU3HU JIOJEH B CIyyae PeajM3alUy BAIINX IPEIIOKEHMUT?

7. IloaroroBka m ogopMIeHHe MHCEMEHHOr0 TEKCTA

[ucbmMenHBIN (MAIIMHONMUCHEI) TexeT IPOEKTa [OJIXKEH OTBeYaTh
CJIeaYIOIUM TpeboBaHUAM:

1. Obmuii 00béM mpoexkTa He OJIKEH npeBblmaThk 15 crpaHuIl,
BKJIIOYAs TUTYJIBHBIN JIMCT, aHHOTAIUIO, MJUIIOCTPALIHH, rpaduKu, pu-
CYHKH, (ororpaduu, mepedyeHb CCHLIOK M OPUJIOKEHUM, CIIHMCOK JHTe-
parypsl. Takum obpasom, mepsoii crTpaHHueii cumTaercs THTYJIbHBIA
JIACT.

2. Texcr nomxeH GbITH PACHOJOMKEH HA OLHOM cropoHe Jiucra pop-
mara A4, HameuaTaH Yepe3 MOJYTOPHBIN MEKCTPOUYHBIH HHTEPBAJI,
mWpHU@PT OOBIYHBIN (He KUDPHBIH, He Kypcue), Times New Roman,
12-it pasmep mpudra, mapamerpsl CTPAaHHUIIBI: BEpXHee, HUI)KHee, mpa-
BOe IoJasA — 2 cM, JeBoe mojie — 3 cM.

3. B TekcTe mpoekTa cieayeT mOMEIIATh CCHLIKH Ha HCHONB3YEMEBIe
paboTsl ¢ yKasaHmeM (haMUIUUM aBTOPOB (HA3BAHUSA KHHTH) H roja.
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Ilpu aToM B CHMCKE JUTEPATypbl IPUBOAATCH TOJBKO LHUTHPyeMble MC-
TouHUKH. IIpH HeOBXOAMMOCTH BOCIPOUBBOAATCH PUCYHKH M TabJMILBI,
cHAOXEHHBIE CCHIJIKAMH Ha HCTOYHHK.

Ocoboe BHHMaHUE CJIeAyeT yAeJUTh 3aroJoOBKaM K TabjauuaM U IOA-
nucaM K wnmoctpanuaM. OHu 0053aTeIBHO JOJKHBI OBITH HA KaXKJOM
pucyHke (rabnune, rpaduke u T. A.) U AOJIKHBI JErKko YHUTAThCAH. Ocu
Ha rpaduKe M AuarpaMMax 00s3aTeNIbHO JOJKHBI OBITH NOANMCAHEL.
WM3o6parkeHre HA PUCYHKAX W TabauIax AOKHO OBITH 4éTkuM. Ilpu
obopMIIeHHHM PHCYHKa MJIN rpaduKa MOMKHO IIOJb30BaThCA PasHBIMH
nBeTaMi, HO MX He JOJIKHO ObITh 0oJsiee 4eThIPEX, TAK KaK CJIHMIIKOM
nécTpas KapTHHa 3aTPyAHAET BOCIPUATHE.

Ha TUTYJBHOM JIMCTE IPOEKTa 06:3aTebHO JOJKHBI OBITH YKasaHbI
noJiHbe (PAMIJIMHM M MMEHA YYACTHUKOB IIPOEKTa ¥ IOJHbIe (haMHUIHH,
UMeHa ¥ OTYecTBA PYKOBOAWTEJeH C yKasaHUMEeM HX JOJIKHOCTH, a
TaK)Ke UETKOe W KpaTKOe HazBaHHe IIPOEKTa.

Bropas cTpaHHMIA IpOeKTa JOJMKHA COJep:KaTh aHHOTAIMIO.

8. OdopmieHnne aHHOTALMH

AHHOTAIUSA — 3TO KPaTKOe ONHcaHUe NPOEKTa, BKJIIOUAIOIIee Iias-
Hble pasfejibl IpOeKTa, TaKHe, Kak Iejb, METOAbl U MaTepualbl, HC-
cinenoBanus (HaOIIOAeHUA), NJOCTUIHYTEIe Pe3YJIbTATHI U BBIBOJBI, 8 TAK-
e KpaTkoe 00bACHEHHe TOro, KaK 9TOT HPOEKT yJydYlllaeT KayecTBO
JKU3HU. AHHOTAIMA pasMelnaeTcd HA BTOPOW cTpaHuIe mnpoexkTa (moc-
Jle THTYJBHOTO JMCTA) M He Ao/KHA npeBbimars 20 CTPOK.

9. IToaroToBKa JuTEpaTypHOro ob630pa

Ilpu cocTaBiaeHHM JIUTEPATYPHOro 00630pa HEOOGXOAMMO IIOKA3aTh
3HAHWEe OCHOBHBIX paboT IO HMcCJeyeMOMY BOIIDOCY, & TaKiKe yMeHUe
paborars ¢ auTepaTypoii: moaduparh HeoOXoAUMbBIE MCTOYHUKH, IPOBO-
JUTE HUX COIIOCTABJICHUE,

B KOHIIe 3TOTr0O pasfiesa JKeJaTeJbHO ceslaTh KPaTKHI BBIBOJ O CTe-
[IeHH H3y4YeHHOCTH W IIePCIEeKTHUBAX IO JaHHON mpobieme.

10. ®opmupoBanue u odopmMIaeHHe CHHMCKA JIHTepaTypbl, MNpH-
JOKEeHH I

Crnucox JuTepaTyphl HOJMKeH ObITh O(DOPMJIEH COrJIacHO fubamorpa-
(puuecKkoMy cTAHHAPTY, HAlIpUMep:

Uoppascrkuin H. H. Makpossomonua: CucreMHas Teopus /
H. H. Hoppanckuit. — M.: Hayxka, 1994.

PekoMeHAyeTCA NPEACTABJIATH €JUHBIA NPOHYMEPOBAHHEIM CIIHCOK
JuTepaTypsl K pabore B meaom. KaXablii MCTOYHMK YIIOMUHaeTcsa B
CIMCKe OJAMH pa3, BHe 3aBHCHMOCTH OT TOI'0O, KaK 4HacToO Ha Hero ne-
JaeTcA cchlIKa B TeKkcre paborel. Hambosnee yao0HBIM sABIAeTcA aida-
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BUTHOE pacmnonokeHue marepuasia. Ilpoussenenus ogHOro aBropa pac-
CTaBJIAIOTCA B CIHCKE MO ajdaBuTy 3arjaBuii.

IIpnnoskenus (BxoaaT B o6muit 06béM mpoeKTa, He NIPEeBBIIIAIOITUIA
15 cTpanum) ZOJMKHBI COCTABIATH He Gosee 5 CTPAHMI (mnmrocTpanun,
(ororpadun, rpaduru, TabaUnBl # T. [.) ¥ JOJIKHEI OBITH IOMeEINeHBI
B KOHIE paboThl IOCJe CHUCKA JUTepaTypPhl HA OTAEJbHBIX JIMCTAX.
B 5/€eKTPOHHOM BH/Ie NPUIOMKEHUA IPEACTABIAIOT OTAEJbHBIMU daii-
JaMH,

OCHOBHBIE ITPABHJIA ITPOBEJIEHUSA 3AINUTHI IIPOEKTOB

1. BeicTyniieHue (npeseHTanmsa): Kaykaoit rpynne Ha BBHICTYILJIEHUE
orsogurcA He G6onee 10 mun. Ecaum npoexr npeacTaBjisgeTcd UHIUBUIY-
aJIpHO, TO He GoJsiee 5 MHUH.

2. Obcy:xpaeHue: mocite NMpe3eHTAMH Aa8TCA BpeMsa Ha obcy:xaeHue
(onnmonmpoBaHUe), B KOTOPOM NPUHUMAIOT YYACTHE BCe OCTAIbHBIE ciy-
marenu. Ha obeysxaenne ka/q0oro BEICTYIIEHUA OTBOAUTCH T—10 MuH.

3. ®opMa NpeseHTAIMH: OJUH CIYILATEH (yuacTHuUKHM rpynmel), pa-
GoraBmwmii(ue) HaJ NPOEKTOM, mpeAcTaBIAET(IOT) HTOTOBYIO IIpe3eHTa-
LU0, UCIOJAB3YA CHEAYIOIIHAEe DIeMEeHTHI:

— IIpe3eHTAIUS NPOEKTA;

~ TPHUMEpHI NPaKTUYeCKOH paboThl yuyammuxcs (mpeseHTanus, my6-
JUKanusa, BeG-caiir);

— [ApYyTHe MaTepHasbl.

4. Bepymuii npeseHTAIINN: BECTH NPE3EHTALMIO MOMKET OJUH ydacT-
HUK (€CJIM OH BBINOJHAJ MPOEKT CAMOCTOATEILHO) MM HECKOIbKO (ec-
J¥ OHM paboTanu HaJg NPOEKTOM B IpyIme).

5. ®opma obcyxaeHuA: mocie 3aBepIlIeHHsA Npe3eHTanuu, IIpeicTaB-
JIECHHOM KasKJ0# OTHeNbHOH IPYNIOi, HAYMHAETCS obecyxaeHue (onmo-
HHUPOBaHUE).

ITox obcy:xmenueM (onmoHMpoBaHMEM) noApasyMeBaeTCs BBRICTYILIe-
HHEe, B KOTOPOM BBINOJIHAETCHA HECKOJIBKO YCJIOBHIA:

— INepeYuCJUTE TPH HauboJjiee CHIIbHBIE CTOPOHBI IPEACTABIEHHOrO
IIPOEKTa;

— MNEepeYHCJIHThL JBa MOMEHTAa, Tpebywimue n0paboTKu;

~ BHECTH CBOM MPEJJIOKEHUS IO YCOBEPIIEHCTBOBAHMIO ITPOEKTA
(ecnm Takme ecTn);

— CAeJaTh MTOrOBBIA BHIBOJA M BBICTABUTHL OOIIME Gaji 3a BBICTYII-
JIeHHe Ha OCHOBE paHee ONpeNeIEéHHBIX KPHUTEepHEeB.

6. Ilocie mpocMoTpa Bcex mpeseHTaIyit M OGCYKIACHHA KAMIOH n3
HUX IPOBOAUTCA PEHTHHIOBOE CDaBHEHME NPE3eHTANUit M BhIOGMpaeTcs
TPOHKa JUAepoB, HAGPABIIMX caMoe GOJbIIOE KOIHYECTBO GAJIIOB.
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KpuTepuu OLeHHMBaHUA

IInoxo
(1 Gama)

Cnat6o
(2 6anna)

Xopomo
(3 6axnna)

Orauga=HO
(4 6amnna)

Cesgb ¢ TporpamMmoii u y4e6-
HBIM ILJIAHOM

Copep:xaHue IPOEKTAa

CobnroneHne ABTOPCKHAX IPaB

OpUTrHHAIBHOCTD

MynsTuMeAUHHEIE CPE/CTBA

Hcnonp3oBaHue TMeJaroru-
YECKHX TeXHOJOTHIt

Pa6ora B rpynme

T'paduyeckuit au3ais

Oprasusanud NOpPUMeHEHHHA
MpoeKTa B IIKOJe

Hrorosoe KOJIHYECTBO
Gannos
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FOCYAAPCTBEHHAA (MTOroBAA) ATTECTALMA
9TO TAKOE THA

ITocne 3aBepmienus obyueHus B OCHOBHOIX IIKOJIe y4Yalluecs TPaiu-
LHOHHO CHaIOT UTOroBble sk3ameHbl. Haumnas ¢ 2004 r. BBINYCKHUKHA
9 Knacca 106poBOBHO MOI'YT HNPOHTH IOCyJapCTBEHHYIO (uToromyso) ar-
recranuio ('MA) B HOBOIT dopme. Eé 0CHOBHBIM oTIMYmeM OT Tpagu-
OUOHHBIX 9K3aMEHOB ABJIAETCA TO, YTO OHA HOCHT XapaxkTep He3aBHCHU-
MO BHEIIHeH OLeHKH KayecTBa IOATOTOBKH BBEINYCKHUKOB. Esxeromno
I'MA B HOBO#1 dopme mposogurcss B €IMHBIe CDOKH Ha BCe#d TeppuTo-
puu Poccuiickoit ®enepamun. HNudopmanuio o pacnucanum sx3aMeHOB
BBIIYCKHUK 9 Kjlacca MOKeT IOJyYuUTH B 00pasoBaTesLHOM yupeskie-
HUHU, rae oH obyuaercs. Pesymsrarer TMA B HOBOH bopme Moryr 6BITH
UCIIOJIBE30BAHBI KAK IJISl ATTECTAIMU BBIIYCKHUKOB 3a KypC OCHOBHOI
[IKOJIBI, TAK M AJA BBIABIEHUA yYallUXCsH, HauGOJIee MOArOTOBIEHHbIX
K OOYyYeHMIO B NPOMDHIBHBEIX KJIaccax CTapuieil IIKOJIbI.

CTPYKTYPA THA

IIpu nposeaesun 'MA B HOBOIX (bopme ucmomb3yloTes crenuanbHO
paspaboTaHHbIe 3aJaHUA — KOHTDOJIBLHbIE U3MepUTebHbIE MaTepPHAaThbl
(KAM=1), BRIIOYatomue B cebs: 1) sagamusa ¢ BeIGOpOM OTBeTa; 2) za-
AaHUS C KPATKHM OTBeTOM; 3) 3aJaHUA C Pas3BEPHYTHIM OTBeTOM. Bee
BapuauTel KHMoB umenr egunyio CTPYKTYPY. K mokymenram, xoro-
DbI€ ONPENesiAIoT CTPYKTYPY M copep:kanue 'MA B TEeKyIeM yuyeOHOM
TOAY, OTHOCATCA Koauduxarop, cnenuduKamus u AeMOHCTPAaIMOHHEIe
BapHaHTBl JK3aMEHAIlMOHHBIX 3aJaHUii. DTH JAOKYMEHTHEI MOMKHO HAai-
TH HAa WUHTepHeT-caliTe paspaborunka KUMop — @e1epaTBbHOTO HHC-
THTYyTa neaarorunyeckux usmepesuit (OUITH): http://www.fipi.ru.

Bapuanter KHMos, xotopsre OyAyT NPUMEHSTHCA HEIOCPEACTBeHHO
Ha 9K3aMeHe, pa3pabaThiBaOTCA B PEKHUMeE CTPOroi CEeKpPeTHOCTH U cTa-
HOBATCA NYOJIUYHBIMM JUINL B MOMEHT €ro IpoBelleHHA. BKJIIOUYEHHBIE
B 9K3aMEHALMOHHYIO paboTy 3aJaHusi He BEIXOAAT 3a Ipejensl cogep-
JKAHUA IIKOJBHBIX y4eOHHKOB M IPOrpamM.

Bosee noxpobuyio ummdopmanuio 06 0COGEHHOCTAX OPraHU3aALMHA U
nposenenun 'MA B Tekymem yye6HOM rogy MOMKHO HAWTH HE TOJBKO
Ha YKa3aHHOM BBIIIE caiiTe, HO U HA ODHUIIHATBLHOM uH(popMaTHOHHEOM
noprane http://www.gia.edu.ru.

OK3aMeHAlMOHHAA paboTa B opme 'MA cocrour us Tpéx uacreii
(A, Bu Q).

Yacrs 1 (A) npexcrasiena 3alaHUSAMHU ¢ BEIDODPOM OZHOTO OTBETa M3
YeTHIPEX NpeAJIoKeHHBIX. BrIGop BepHOro oTBeTa Yalle BCEero 3aBUCHUT
OT BHMMATEJbHOTO U OCMEICJEHHOTO IIPOYTEHHUS (hbopmynupoBKH camo-
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ro saganus. Kpome Toro, B aToi#f yacTu BCTpedaloTCH 3amaHus, Tpedy-
[OIMe IPUMEHeHUs YMEeHHS DACHO3HATH HA NPEJJIOIKEeHHBIX n3o0pade-
HHUAX COOTBETCTBYIOIMMI 00beKT mau ero 4dacTsb. IlosTomy BaKHO Ha-
YUYUTHCH IPABUJIBHO pPaboTaTh ¢ PUCYHKAMH H dororpadhuamMu, IOJIY-
yasg OT HUX MAKCHMYM IIOJIE3HON HMHDOPMAIUH.

Yacrs 2 (B) Takke COAEPIKUT TECTOBbIe 3aJaHMA B 3aKPBITOM (op-
Me. Hau-6osee TPpYAHBIMH U3 HHUX HABJAIOTCA 3aJaHUA HA yCTaHOBJE-
HHUe COOTBETCTBUSA OOBEKTOB M IPONECCOB MM ABJIEHUNA U UX IPHU3HA-
xoB. UT06HI YCIEIIHO pemarh Nofo0HBIe 3aZaHusA, HEOOXOAMMO OBJA-
neTs mpuéMaMu cpaBHeHmsA. s STHX IeJedl XOpOoIIO IMOAXOAAT
3a/laHNs, CBA3AHHBIE ¢ 3amojHeHueM Tadbaun. IIpu BHINOJIHEHHH TAKUX
3a/laHU# Bbl HE TOJBKO CONOCTaBJIsieTe OOBEKTHI MJIM IIPOIECCHI, HO U
CaMOCTOSITEILHO Tpejjaraere Kpurepun cpaBHenusa. He menee Tpyn-
HEIMH [JI5l DEIIeHus ABJIAIOTCHA 3aJaHHUs HA YCTAHOBJIEHHE NPABUJIbHON
[IOCJIeJOBATEILHOCTH STANOB NPOTEKAHMS TeX MM HHBIX NPOIEccoB
WU ABIeHUI. BpINOJHEeHHEe TAKUX 3aJlaHUi JOIKHO HAUUHATHCA C aK-
Tyanusanuu HHMOPMAIUNA O IIPOBePAEMOM Ipoliecce MM ABJICHUN. Ha-
Jlee cleAyeT COOTHECTH HMMeIIyloca HH(MOPMAIHIO C IepedyHeM Ipen-
JIO}KEHHBIX B TeCTe 3TAIlOB IIpolecca W BBICTPOUTH NMPABUJIBHYIO IOCJE-
JI0BATEJIBHOCTD.

Yacrs 3 (C) coiepskuT 3aJaHMs, HA KOTOpble HEOOXOAUMO [aTh pas-
pépHyTHI orBer. Ilpu atom sajzanumsa Cl mpoBepAOT YMEHUSA IIpHMe-
HATH TOJyYeHHBbIe OMOJOTMUYECKHe SHAHHWA Ha NpaKTHKe. 3afaHus C2
u C3 HanpaBJeHBl Ha NPOBEPKY yMeHus paboraTh ¢ OHOJOTHYECKHM
TexcToM (IIOHHMATH CMBICJ, CPaBHHBaTh, 0606maTh, KOHKPETHU3UPO-
BATHL OTAeJbHBIE IMOJIOMKEHMS TEeKCTa), a TakKe Ha IPOBEPKY YMEeHH
pas3BOpauMBAaThL COAEPIKAHUE TEKCTa, [eaTh BBIBOJbI, CTPOUTH YMO3aAK-
JIIOYEHMsl, IPOBEPATH I'MIIOTEe3bI, OGOCHOBEIBATE (DAKTHI U ABJIEHUA. 3a-
nanue C4 nposepsieT ymMeHHe paboTarTh CO CTATHCTAYECKUMHM JaHHBIMH,
npejcTaBJleEHEIMU B TabauuHOM (opme.

KAK YCIEIIHO IMOATOTOBHUTBHCSA
K UTOIrOBOM ATTECTAIIUH

Banorom ycremrHo# caaum sksameHa B ¢opme I'MA sBasierca xade-
CTBEHHOE OCBOGHHWE COJEepIKaHHUsA Bcell mporpaMMmsel mo oumosoruu. Ilos-
TOMY TOATOTOBKY ClIeAyeT HAUYMHATH IIPAKTHYECKH C Hadajaa yuebHOTo
rojga, napajIeabHO HU3YYEHHIO OCHOBHOTO y4YeOGHOro Marepuasa
B 9 Kjacce.

IloBTOpeHUE COAEPIKAHUA NPEeABLIAYIINX, Y)Ke H3YYeHHBIX Das3[eJioB
Kypca 6uosorum obecnedyuT cHcTeMaTusauuo u 06obmieHue Haunbojee
3HAYMMOTO M CJIOMKHOTO JJIA MOHMMaHus marepuana. Ilosroperue syd-
lIe BCEro HAYMHATHL CO CIIOCODOB IO3HAHUS YEJOBEKOM >KHBOW IPUPO-
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ABI U coBcTBeHHOro opranuama. CTpoeHMe M YKHU3HEZEeATeILHOCTD opra-
HHU3MOB, ABIAIOIIMXCA NPEACTABUTENAMM PA3HBIX LADPCTB YKUBOH NpH-
POZBI, CIEAYyeT pacCMATPUBATH KOMILJIEKCHO, CBSA3AB IOBTOPEHHE BTOTO
MaTepuaja ¢ BOIpOoCaMu dBOJIONUM U dKojoruu. IlosBropenue marepu-
aja 0 CTPOGHMH H JKH3HENeATeJbHOCTH OPTaHM3Ma 4YeJIOBeKa, ero of-
AEJBHBIX CHCTEeM Iesiecoo0pa3HO CBA3ATH C BOIPOCAMM T'MTHEHEI, CaHMU-
TapuH, OKasaHUs MepBOH NoBpaueOHON MeIMIMHCKON momomu. B mpo-
[ecce NOBTOPEHHs yAe/UTe BHMMAHWEe DAa3BUTHIO YMEHMil Kuaccudu-
IHUPOBATh, & Takie paboraTh ¢ u300parkeHUAMHU (PUCYHKAMH KU do-
TOrpaMAMHU) U CXeMaMH CTPOeHMS OpraHuaMoB. HauGousee TOAXO0adA-
UM JIA 9TUX lesled ABJIAETCA MaTepPHA] O TUOUYHBIX NPUBHAKAX
OpeACTaBUTeJIeH PACTUTEIBHOTO M YKUBOTHOI'O MHDA.

B nponecce moarorosku k¥ TMA HCIIOJIb3YUTe pasaudHble (hOPMEI 3a-
AaHUN, COOTBETCTBYIOIIMX TaKoBhM B KMMax. Kpowme Toro, o6ssa-
TeJIbHO O3HAKOMBTECh C JEeMOHCTPAIMOHHBIMK BapuanTamu KW Moz,
KOTOpble OyAyT NPHMEHATHCA B TEKyIeM yueOHOM roay, U3y4HUTe BCe
cozepaIuecsi B HUX MHCTPYKOUHU. DTO BAXKHO, YTOOBI XOPOIIO MOHMU-
MaThb, CKOJIbKO BDeMEeHH OTBEJEeHO Ha pafoTy, B KAKOM IOPALKE BhI-
NONHATE 3aJaHHUsA, KAK 3aIMCHIBATH OTBETHI.

OGBIuHO MPONOIKUTENLHOCTS SK3AMEHA MO GHOJIOTHH B tdhopme THA
cocraBiasier 2,5 4 (150 mun). Ilepeyens Tem, mo KOTOPBIM copmMynu-
POBAHBI 3a/laHusA, COAEPKUTCH B Kommpurarope. Bee atu moxymeHTEI,
BKJIIOYadA OOHIyI0 crnemuDUKAIMI0 3K3aMeHAIMOHHON paboThl, MOXHO
HalTH Ha MHTepHeT-cailiTe paspaborunka KM Mos.

[nsa moAroToBKM K arTecrammuu UCIHIONb3yHTe COOPHUKU TPEHUDPOBOY-
HBIX 3ajlaHuil uian BapuanToB KMMos 3a mpomusie romsr. Yyrture, uro
9TH MaTepHAaJbl MOI'YT HMrpaTk B noaroroske K I'MA Tonsko BeOnomora-
TeAbHYIO pOJib. Jlyuine MCmONB30BaTH MAaTepHATBI, PEKOMEHIOBAHHDIE
paspaborunkamu KM Mos, manpumep:

1. THA-2011. Sxsamen B HOBOI (hopme. Buonorus: 9 k. / DOUIIH;
apr. cocr. B. C. Poxnos, I'. H. Jleprep, A. B. Tepemos, C. B. Tpo-
¢pumos. — M.: Acrpens, 2010.

2. TocyaapcTBeHHAA WTOTOBAsA ATTECTALMSA BHITYCKHHUKOB O KJIACCOB
B HOBO! (hopme. Buosorma. 2011/ ®UIIU; asr. cocr. I. U. JlepHep,
B. C. Poxusos, A. B. Tepemos, C. B. Tpodumos. — M.: HHTeNIEKT-
enTp, 2010.

3. Tocymapcreennas urTorosas aTTecTammus (mo HOBO# (opme): Te-
MaTHYeCKHe TPEHUPOBOUHBIE 3azaHuA. Buosorus: 9 kn. / OUIIU;
asT. coct. B. C. Poxmos, A. B. Tepemos, I'. U. Jleprep, C. B. Tpo-
dumor. — M.: Bkemo, 2010.

Ilogpobree ¢ mepeuneM peKOMEHZOBAHHOHN s TOArOTOBKH JIATEpa-
TYPBEI MOXXHO NO3HAKOMHUTHLCA Ha caiite http://fipi.ru.
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Emé ofHMM yCJIOBHEM Ka4eCTBEHHOU MOATOTOBKH K THA saBnsercsa
Q)opmnponanue KYJIbTYDBl BBINOJHEHUs DK3aMEHAIMOHHBIX 3aJaHMM.
Jlns ycnelnHo# caady sK3aMeHa HeoOXOAWMO He TOJBKO aJ@éKBATHO IO~
HUMATH ¥ BHIIOJIHATH MHCTPYKIMH IO BHIIIOJHEHHIO CaMOil 9K3aMeHa-
HUOHHOH paborsl u odopMIIeHMIO GJAHKOB OTBETOB. BajkHO HAYUMTHCA
OCMBICJIMBATEH IIOCTABJIEHHOE 3aflaHuWe B IIeJIOM, HaXOJHUTh OINTHMAaJb-
Hble IYTH ero BEINOJHEHHs, 46TKO (GOpPMYJUPOBATH CBON OTBET M 3a-
MHUCHIBATH €r0 ¢ YUYETOM HODM PYCCKOT0O JHUTEPATYPHOTO A3BIKA.

He MeHBIIee 3HAUYEHHME MMeeT W OOINHUI ICHXOJIOIMYeCKHH HACTPON
B IIpOIlecce BHITIOTHEHUSsI SK3aMeHauuoHHBIX 3agaEuil 'MA. On cBasan
¢ YMeHHEeM OPraHU30BLIBATHL JEeATeJbHOCTH B YCJIOBHAX OrPAHHMYIEHHOIO
BpeMeHU, KOHTPOJMPOBATh Pe3YJIbTATHI CBOeH paGoThI.
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OGPA3EL 3AIAHMNA O
Yaers 1 (A)

1. Yro comep:kuTcs B 4EPHBIX IIADUMKAX HA KOHIAX [JIMHHBIX OT-
BeTBJEHHH y rpuba myxopa?

1) MuKpockonuueckue ceMeHa

2) nuraTesibHBIE BeIeCTBA

3) MHHepaJIbHBIE COJIM

4) cropsl

2. TTouemy, mepex TeM KaK IIOCTABUTH CPe3aHHbIE LBETHI B BOZY,
claeayeT ymaliuThb ¢ nmodera Bce HUMMKHHUE JIMCTHA?

1) yMeHBIINTCA MCHapeHUe BJIATH

2) pacTeHHsA cTaHYT OoJiee IPUBIEKATENbHBIMHI

3) HOBEICHMTCA CKOPOCTH (POTOCHHTE3a B OCTABIIMXCS JIUCTHAX

4) ynIyummuTCA ABHMKEHHe NMUTATENbHBIX BEIeCTB IO I1o0ery

3. Kakasi mocienoBaTe/bHOCTh 9TAIOB MHAMBHUAYAIBHOTO Pa3BUTUS
XapaxkrepHa Ajd 0ab0yKu KanycTHOW OeasHKU?

1) siiio — Gabouxa

2) aino — 6abouka — JHUYHHKA

3) AWNO — JIMYMHKA — KYKOJKa — 6abouxa

4) A0 — KYKOJKa — JUYMHKA — 0abouka

4. Yro oTnMYaeT 4es0BEKOOOPa3HYI0 00€3bAHY OT YeaoBeKa?
1) obmuit niaan crpoeHns

2) ypoBeHb OOMEHa BeIlecTB

3) cTpoeHHe IepejHHUX KOHEYHOCTeH

4) zabora 0 moTroMcTBe

5. Kakyio cucreMy OpraHos o6pasyioT keje3bl BHYTDEHHEH CeKpe-
UM YejgoBera?

1) KpoBeHOCHYIO

2) 9HAOKPUHHYIO

3) IHUINeBapUTEeNbHYIO

4) BBIIEIUTENIHLHYIO

6. Kposr B opranmaMe yeslOBeKa NpeBpAllaeTcsi U3 BEHO3HOW B ap-
TepUaNIbHYIO IIOCJe BHIXOJA M3

1) xKanunnsapoB NErKux

2) neBoro mpejcepaus

3) KanWLIAPOB IeYeHU

4) TmpaBOro JKEJTyI0YKa
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lMpunoxeHus

7. Kakyw (PYHKIUIO BBINOJHAKT KHUIIeYHbIe BOPCHHKH B IIHINEBa-
PHUTEeJIBHOM KaHaJe yejgoBexa?

1) yuacTByoT B 00pasoBaHUM BUTAMUHOB

2) NOBBIIIAIOT CKOPOCTH IIPOJABHKEHHS IHIIM BO Bpems IepeBapu-
BAHHA

3) HeHTPANHU3YIOT IIOCTYIAIIMEe C ITHIed BpeJHBIEe BellecTBa

4) yBeJIMYMBAIOT MMOBEPXHOCTH COINPMKOCHOBEHMSA KHUIIEUHUKA C IH-
e

8. OGouATeNbHEIE DELENTOPLI ¥ YeJ0BEKA PACIIOJIOMEHBI B
1) porosoit momocTu

2) HOCOBOH IOJIOCTH

3) obsacTu MArKoro Héda

4) obnactu ropraHu

9. Kakolfi uM3 NpuBeNéHHBIX BHJOB AEATEJbHOCTH dYeJIOBEKa, IO
H. I1. ITaBnoBy, MOKeT OBITH OTHECEH K YCJIOBHO-pedIeKTOpHOMY?

1) coburoeHne NMPUBBIYHOIO peXKUMa AHS

2) HOBOPOT YEJOBEKOM TI'OJIOBLI HA HE3HAKOMBIN 3BYK

3) HanmucaHUe KaApPTHUHBI XYAOKHUKOM

4) oraépruBaHMe PYKH OT ropsdero mpeamera

10. HomeHue OYKOB ¢ ABOAKOBBINYKJIBIMH JIMH3AMH IIOMOraeT IIPH
1) nanbHO30PKOCTH

2) manbTOHH3Me

3) xarapakTe

4) 6aIMB0PYKOCTH

Yacrs 2

B1. Yem orTiimuaoTCA NOKPEITOCEMEHHBIE PACTEHUA OT TOJIOCEMEH-
HBIX? BriGepuTe TpW BepHBIX OTBETA M3 IIECTH.

1) xapaxkTepusyoTCA MHOroodpasmeM XH3HEHHBIX (OpM

2) pasMHOKAIOTCH CeMEeHaMH

3) MUMEIOT XOpOIIO DPa3BHUThIE BereTaTUBHBIE OPraHbI

4) cmocoGHBI 06PA30BBIBATE ODIIMpPHBIE Jeca

5) o0pasyooT COYHBIE U CYXHe ILIOJbI

6) ONBLIAITCA HACEKOMBIMM M HOTHIAMHA

OrBeT:

B2. YecraHoBuTE COOTBETCTBHE MEKAY KeJe30i U XapaKTepHCTUKOIM,
KOTOpad el cooTBeTCTBYeT. A 3TOro K KamoMy SJIEMEHTY IepPBOro
cronbua noabepUTe MOBUIMIO U3 BTOPOTO croabia. BrnummTe B Tabam-
ny uugpsl BHIOPAHHBIX OTBETOB.
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XAPAKTEPUCTHUEKA JKEJIE3A
A) HemocTaTOK BHIPaGATHIBAEMOIO 1) HagnOUYeUYHHUK
ropMOHAa BBI3LIBAET CaxXapHEIN auaber
B) BeipabaTsiBaeT ropMOH HWHCYJHH 2) mopKenyaouHas

B) kese3a cMeIIaHHOM CEKpeI[HH

I') BripabaTeIBaeT ropMOH aJpeHATHH

JI) cOoCTOMT M3 KOPKOBOIO M MO3TOBOI'O CJIOS
E) xenesza mapuas

A B B r I E

B3. PacnonoskuTe B OPaBUILHOM HNOPAAKE NYHKTHI MHCTPYKIUHU IIO
paboTe ¢ (PUKCHPOBAHHBIM MHUKPOIIPENapaToM KPOBH JAIyIIKH. B or-
BeTe 3alMIIHUTe COOTBETCTBYIOIIVIO IIOCIEJOBATEILHOCTh IUMP.

1) sapucyiiTe MUKpOIpenapar KpoBu, caeiaiTe ob03HaAaUeHUA

2) 3a)KMHUTe IpenapaTr KpPOBH JIaIKaMH-AepPKaTeJIAMHA

3) moNOXKHTe MHUKpOIpenapaT KPOBH Ha IpPeIMETHBIH CTOIHK

4) rnAgs B OKYJApP, HACTPOITE CBET

5) wmemnenHO MPUOMMKaiTe TYOyC MHKDPOCKOIIA K MUKpOIpenapary
KPOBHM, IIOKa He YBHJHUTEe YETKOe M300paskeHue KPOBH JATNYIIKH

OrBeT:

B4. BcraBbre B TeKcT «BuocuHTe3 Oeska» HpONyIeHHBIEe TEPMHHBI
U3 IPeIJIOKeHHOI0 HepedyHd, MCIOAB3yA A 2Toro nudpopsie obo3Ha-
yeHHs. SANUIIUTE B TeKCT HHU(PHI BLIOPAHHBIX OTBETOB, a 3aTeM HO-
JYYUBIIYIOCS TOCJEA0BATENBHOCTh HU(MP (IO TeKCTy) BOUIIHATE B IIPHU-
BEIEHHYIO HHKe Tabiauny.

BHOCHHTE3 BEJIKA

B pesynbTaTe macTHdYecKoro ob6MeHa B KJETKAX CHHTE3UDPYIOTCA
cnenuduueckue ans opranusma Genxu. Yuactok [ITHK, B xKoTtopom 3a-
KOAMpOBaHA WHMOPMALMA O CTPYKType oAHOro Oenka, Ha3bBIBAeT-
cH (A). BuocunTe3 GelKOB HAYMHAETCA C CHHTe3a (B), a
camMa cOoOpKa NPOMCXOOUT B IUTOIJIa3dMe IMPH y4acTHH (B).
IlepBuIii aTan OmMocuHTE3a OenKa HOJYy4YUIJI Ha3BaHUE (T'), a
BTOPO# — TpaHCAALMA.

IlepeueHbs TEPMHHOB:

1) uPHK

2) HOHK

3) TpPaAHCKDPHIIIUI
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4) myraunusa

5) ren

6) pubocoma

7) xomiuexkc Iompmxu
8) denoTun

A B B r

Yacrs 3

Cl. ®parnysckuil nucareab-rymanuct Ppancya Pabne Biaoxuia B
yCcTa OXHOTO M3 CBOMX IepCoHa)kei (pasy, CTABIIYIO KPBLIATOH: «Am-
NeTHUT NPHXOAHUT BO BpeM#A eabl».

Yro rtakoe anmerut? HMcmonbs3dysi sHaHHe (DHUIMOJIOTMYECKOro Mexa-
HU3Ma BOSHUKHOBEHUS AMNIETHUTAa, 00BSCHUTE CMBICJI KPbLIATON (passbl.
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Mpeamernbin yKaszarenb

A

Asrorpodsr 35, 218
Arponenos 170
Ananranma 54, 122, 151
AinenbHble ressr 63
Awmencanusm 204
AMUHOKMCHIOTE 24
AnTubuoruxu 100
Apean 134
Apomopdoz 162
ATD 24

Ayrocomsr 67

B
Benku 24
Becnonoe pasmuo:xenue 42
Buoreouesnos 212
Buonorunuecknit sug 111
Buosorus 6

® gnaccuyeckas T

® busuko-xuMugeckasa T

® HBOMIONUOHHAA T
Buonomumepsr 23
Brochepa 163
Buorexronorusa 100
Buonenoa 162
BauskoponacTBeHHEBIH Opak 89
BnussenoBsiii Mmeron 83
Bopsba sa cymecrsosanue 118

® payTpuBKaoBas 119

* mexxBuzoBas 119

® ¢ HeOJIAronpPHUATHBIMHA

pusnueckuMmu ycaoBusamu 147

B
BsaumMonpucnocodieHHOCTE
125

Bupopas cTpykTypa coobmiectBa 214
Bupoobpaszosanue 114

Bupycni 32

Buramunuer 39

BHA0B

T
T'amera 46
T'en 36
T'eneanornueckuit meron 82
T'enerTnra 58
I'emernmuecknii anmapar 20
Tenmernueckuii kox 36
T'enmornn 60
T'enodong 112
T'eteposurorsr 63
T'ereporpodsr 35, 218
I'ubpugnsanusa 60, 93
I'ubpuponornuecknii meron 60
T'mnoreza 12
T'unoressl sapomxaenusi >xkusau 130
® fuonoaza 134
® puoxMMHu4YecKoil asoaonun 169
® nancnepmun 130
® CaMONIPON3BOJIBHOIO 3aPOKAEHHA
130
T'naBHBIe ABHMIKYIHME CUJIbl 3BOJIOIUN
122
T'omeoctas 38
T'omosurorsr 63
T'omosioruunbie xpomocomsr 47

E

EcrecrBennsiit ordop 120
i

Huses 7

3

Bakon 12

® noMuHHpOoBaHAA 62
® pacmjenyienus 62
® yycrorel ramer 63

H

HMsmenunsocts 58, 82
® reqorunuyeckas 70
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MPEAMETHbIA YKASATE/Tb

® gomOuHaTuBHas 70, 74

® moaudurkanuonnas 70, 76

® myranuorHaa 70
Wsxenepus 94

® regHan 94

® gierounas 94

K
Kancupg 32
Karanusarop 38
Knerounaa teopus 20
Kaon 100
Kaonuposanue 102
Koauepsars:r 131
Komon 36
Kommueke Toapgaxu 28
Koukyperuusa 160
® payTpuBHUa0Bad 160
® MexxBHIOBaA 160
KoncymenTnr 163
Kpeauuonusm 130
Kpurepun suga 110
Kpyrosopor semecrs 169

JI

JInzocomer 28
Jlumurupyomue daxropsr 150
Jlununer 24

Jloxkyc 66

M
Maxkpossomwonua 114
Mejguko-reneTHYeCKOe KOHCYJIBTHPO-
BaHue 82
Meiios 46
Merabonuam 34
Meron 12
® apasnmza [ITHK 83
® peeneposanua 12
® KyabpTypel TKaHei 101
® HayuyHREIIT 12
Mukpossoaonusa 114
Muros 43

MuroxoHapuK 28
Myrarennsle garxTopsr 71, 88
Myranusa 70

H
Hacnexcreennocts 58
Hayka 6
Hayunsriit paxr 6
Hopma peaxnum 77
Hyxnennosaa kuciaora 24
* THK 24
e PHK 24
Hykaneorun 24

(0]

Onrorenes 50
Onnogoreopenue 47
Oprasorenes 54
Oprasouzbr 26
Oxpansa npupoasr 155

11
ITapasuruam 160
Ilepuoxn 136

® aaTponoren 140

® nesoun 137

® gapbon 137

® gembpmit 137

* men 139

® geored 139

® opposuk 137

® naneored 139

* nepMb 138

* cunyp 137

* tpuac 139

® jopa 139
ITumesasn cers 167
ITumesasa uens 166

® nerputrHas 169

* nacrbéumuas 168
ITnasmaruueckasi membpana 20, 26
ITnacrunsr 29
IMonunaongua 98
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ITonosoe pasmuoOkeHuHe 46
ITonosoit npomece 46
IlonoBele Xxpomocomel 67
IMonynanua 112, 156

® pogpacTHasi cTpykTypa 157

® noTHOCTE 156

® pokaaeMocTs 157

® cMepTHOCTE 157

® yycaeHHocTs 156
ITocrombGpuonansHoe passurue 51
IIpasuno 12
IIpusunar 62

® TOMWHAHTHBIA 62

® pereccUBHBIN 62
IIpobuonT 132
IIpoayuenrsr 162
IIporapuorer 30

P

Paguorpadus 19

Pacujenienne npussHaxkos 63
PanwoHanbHOE NTPHPOJAONOJIB30BaHUE
177

Penyuenter 163

Pubocomnr 27

Ponocnosras 82, 86

C

CamoBocnpoussejesne 42
CeperoBasi MHKpockonusa 18
Cenexnusa 92

Cumbuoa 159

Cmepts 52

Comarnueckuit rubpuy 98
Cpena oburanusa 146
Crapenue 52

CrpykTypa coobmjecrsa 164
CuennenHoe HacnenoBanue 66

T

Teopusa 12
TonepanTHOCTE 150
Tpasckpunuunsa 37

Tpancaanua 37
Tpoduueckas crpykTypa coobimecTsa
166

Yy

VYraesoasr 23
Vabprpanearpudyruposarue 19
Vuenue 06 ssomwonun 106

D
@aKTOPHl OKpysKawiluei cpeasr 54
Menorun 60
MepmenT 38
doroans 35
dorocuHTed 35
® cgeroBasa (hasa 35
e remHoBas (asa 36

X

Xumuanuectso 159

XpoMocoMHAaA TEOpUA HACIEICTBEH-
HocTH 66

XpomMocoMsl pekoMOuHAHTHBIE T4

11
IIuToxknues 43
Iluronmasma 20, 27

q
Yucraa auauna 60

9
dsosonusa 106
Oxonoruyeckada Huma 154
dxonorudeckue axropsl 146

® abuornyeckue 146

® agrporniorenasle 147

® Guoruueckue 146
Oxomorua 146
9xocucrema 162
DnexTpoHHBI MuUKpockon 18
OmbGpuoreses 51
Dugonnasmarudeckada cers (IIIC) 27
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Opa 136 i1
® apxeit 136 Anoxumukarer 228
® gaitgosoi 139 fAnxpo 26
® xarapxeit 136 Aapeimrn 26

® mesosoii 138

® naneosoit 136

® nporeposoii 136
dykapuorsr 30
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