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Hoporue apy3sbs!

Bel HauMHaeTe VBISKATENbHOE NVTEIIECTBHE B VIMBHUTeIBHBIH W MHOoroobpas-
HEIIT MHD JKHBLIX opranusmos. Bamum nyreBoguTenseM B 2TOM Mupe bDyger yueb-
HHK. JTOoT y4eDHHK — NepBasa KHHra KOMILIeKTa, KOTODhIN HasbiBaeTcs «JIMHHA
SKH3HH».

Texcr yuebHrKa pazfieléH Ha I7aBel W naparpadsl. Hy:xHEe# pazgen yuebHHKA
BBl HAHAETE 10 OTJIABJEeHHH HJIH 10 HA3BAHHWIO B BePXHeH YacTH CTPAHHIIHL.

IMpounTailTe HasBaHHe [JIABLI, BBOAHBEIH TeKcT M MHGOPMANHIO O TOM, 4TO
Bhl Y3HAETE H YeMY HAYYHUTeCh. JTO [MOMOMET BAM IOHATH, HA KaKOil MaTepHan
HYKHO 06paTHTE ocofoe BHUMaHHE.

ITepen Ka:/ABIM maparpadoM MOMeIleHEl BOIPOCH], TPeJIATANIINE BAM BCIIOM-
HUTE H3YVYEeHHEIH paHee MATEPHAT, YTO IIOZBOJIHT JYHIIE TOHATE H YCEONTE HOBRIH.

BHUMATEILHO PACCMOTDHTE M H3YVIHTE HWIMIOCTPAIIHH, OPOYHTANTE MOANHCH
K HUM — 3TO [OMOKeT BAM Jy4YIlle NOHATEL COAep KaHHe TeKCTa.

OTBeThTe Ha BOIPOCHI, OTMEYEHHBIE 3HAYKOM @ H BBHIMOJHHUTE 3aJlaHUA.
TepMHHBI, KOTOpPbIE HYAHO 3AllOMHHTb, HANlEYATAHBI XHPHBIM mpHdTOM, a Te,

Ha KOTOopele HeoBxogumo ofpaTHTL ocofioe BHHMaHHE, — HAKAOHHBLM WpU@pmom
(kypcuson ).
B xonne xamjoro naparpadga oTMeYeHh! 3HAYKOM H BhljeneHbl mpudToM

HOBbie AJ# Bac moHATHA. Fx HYAHO 3allOMHHTL H YMETE 0B BACHATD.

Bonpockl MOBHIIIEHHOH CH0MHOCTH, NPUBEJEHHLIE B pyOpHKe m.
MOMOTYT BAM HAYYHTHLCA AHAJHIHPOBATEL M3YYeHHBIH MaTepHas.

SHAYKOM OTMeYeHbI HHTepPeCHbIe (DAKTEI H CBEeJeHHA.

B kouue naparpadoe pacnonaraercs binox Moa nadoparopus, B KoTOpOM lIpej-
CTaBJeHE] JaGopaTopHBIe paboThl, B pyOpHKe ' A

HuTepecHble 3alaHUA M JONOJHUTENIbHAR MHPOPMADHA [0 TEeMe cOmepKaTcH
B PA3IHYHBIX pyGpHKax.

(TG EEIV LTS — & py6puKe IpejcTaBieHsl pasHOO6pasHEle BOIPO-

Chl U IPAKTHYECKHE 3afaHus.
— pyOpHEKA COMEP/KHAT BAKHYIO HHPOPMAMIO ¥ IIPABH-
Ja, KOTOphEIe He0BXOANMO 3HATE.
— 3flech BLI Y3HAETe MHTepecHble GAKTH! U JONOTHHTE:-
HY10 WHGOPMAITHIO 110 TeMe.

LEN e ORIV AGE — pyOpHKa NO3HAKOMHT ¢ BHOHBIMH YYE€HBIMM H HX

OTKPBITHAMH.
VI TEI T ERINEINTE® — pybprKka cofep:KUT 3afaHus A1d yde-

HHUKOB, HHTEPECYIOIHXCA OHOTOTHeH.

LR E T — B pyOpHKe NpeAcTaBIeHbl HHTePecHbIe GaKThl H

uHbOpMaANHA ANA VIeHHKOE, VBIeKAIHUXca GHomorneii.

B xoHIe KaskA0H IMaBel PACIOJATAETCA €€ KPATKOe cofleprKaHue, K HEKOTOPBIM
raaBaM JlaHbl TeMBI HPOEKTOB M MCCIefOBAHMI JJIfA 3aKpenJeHUs NpoiijleHHOro
MaTepHAaJAa.

B roHUe yyeOHHKA NOMEIlEH NMpeXMeTHRINH YKAZATEb.
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Ilonesznbie coBeThI

1. ToroesTece K pabore. IlpogyMeIBaiiTE, YTO BAM MOMET NOHAZODHTRCA, KpoMe
yuebHMKA.

2. Yuraa naparpad, obpaTuTe BHHMaAHHE HA KJH4YeBble MOHATHSA H CBeJeHH,
BBIJle/IeHHBIE B TEKCTe.

3. PaccmarpmBaa MIIIOCTPAnMH, KOTOPEIE eCTh B Naparpade, oTMeThTe Aasa cebs,
KaKHe KHUBbIe 00beKThl BAM ViKe 3HAKOMBI, & KAKHEe — BCTPEeTHJIHCH BIIEDPBEIE.

4. TlogymaiiTe, KaK MOXKHO CBA3AThH MaTepHaa maparpada ¢ oKpy:Kalouied >Kua-
HbIO M BAIIMM JHYHBIM ONBLITOM.

5. Yuurech paboTaTh CAaMOCTOATENBHO, HAYMHAA ¢ IOCTAHORKH IeJIH H NJIAHHPOBA-
HuA. B arom Bam nomoxker pybpuka «IIlarm x yenmexys.

6. KoscynsTHpyiHTech V VUHTENd, eCOH NOoABIAKTCA saTpyvaHenna. ObcyagaiiTe
npobieMbl ¢ POAHTENAMM H TOBAPHIIIAMH.

7. Henaiite cobcTBeHHEBIN KoHcekT naparpada Ha GyMare HAIM Ha KOMIObHTepe
B BH/JE TEeKCTa HJIH KPACHBOH cxembl. KOHCIEKT JOJKeH collep:KaTh IMIaBHYIO
H/Jiel0, HOBEIE TEPMHHBI, OCHOBHEIE MBICJIH W BBIBOJBI.

8. Jlna nydmiero yCBOEHHMA MATEPHANA BHIMOMHANTE 3afaHHMA, pasMelnléHHBIe
B 9JIEKTPOHHOM KaTajore usgatenbcTsa «llpocselnjennes Ha HHTEpHeT-pecypce
WWW.prosv.ru.

9. OrmeuaiiTe cBOM AocTH;KeHHA! B TeTpaan cocTaBbTe TAGIHMILY U3 TPEX CTONGIOB:
«fl anaws», « 5 ymero», « MHe HHTepecHO»; 3ANOTHANTE €€ MOCNe U3YHYEHHA Kam-
Aot remul. CozmaiiTe muuHYIO nanky — noprdoano. Cobupaiite 8 Heé paborTsl,
JAeMOHCTPHPYIOIIHE BAIIKM YCIIeXH: JOKJIajbl, IPOEKThI, PUCYHKH, (hoTorpadmun,
IpaMoThl, OT3bLIBBI y9HUTEAelH ¥ T. 1.

10. [ToMHHTE, YTO MHOTOE 3ABMCHT OT BAIIEr0 KeJaHMA M HACTONYHUBOCTH.

JenaeM BaM yCIeX0B B yuébe W HOBBIX OTKPBITHII B MHTEDECHOM M pazHoo6pas-
HOM MHpe XKHBOH npHpojasl!
Asmoput




BBepgeHue B buonoruio

Kaxkpomy uenoseky »u3sHeHHo Heobxo-
aMmMo obnagate 3HaHuAMM 0B OKpyxa-
lowem ero mupe. HayyHyio ocHosy atux
3HAHWMH 3aKNafblBAOT TaKME HayKM, Kak
buonorus, xumusa U thusuka U Apyrue.
Ocoboe mecTo cpeau 3THX HayK 3aHW-
MaeT Ouonorus, KoTopas Ha CerofHs
BK/lovaeT 6o/blIoe KONMHECTBO Hanpae-
NeHWH, 3aHMMAaIOLLMXCA U3yYeHWeM pas-
NWYHBIX NPOABNEHWH >KM3HW Ha Hallew
nnavere.

Bbl Y3HAETE

— 0 BHONOIKK, KaK HAYKE O }HBOH NPH-
pope;

— YEM >KWBOE OT/IMHAETCA OT HEMHBOIO
H KaKOBbl NPH3IHAKK HHWBOTO,

— 0 ponu BHONOrMKM B NpaKTHYECKOW
AEATENbHOCTH YenoBeKa K npodeccu-
SX, CBA3aHHLIX ¢ BUonoruen;

— 06  ucTouHukax  Buonoruyeckux
IHAHHHK,

— o npasunax pabotel B8 kabuHere
buonoruu.

Bbl HAYYUTECDH

— cpaBHHMBaTh OOBEKTHI KHBOH M HEXM-
BOH NPUPOAbI;

— XapaKTepu3oearb 3HaveHwe Buonoru-
YECKMX 3HAaHWW [NA COBPEMEHHOro
Yenoseka;

— OCYLIECTBNAATH NOMCK BHONorHyecKom
HWHhOpMaLMK C HCNONb30BaHWeM pas-

NHYHBIX MCTOYHMKOB,
— cobniogate npasuna 6HeaonacHoro
Tpyaa npu pabore ¢ yuebHbiM W nabo-
patopHbiM oBopyaoBaHHeM, XHMU4e-
CKOW nNOCYAoH B  COOTBETCTBHM
C HHCTPYKUWAMH Ha YPOKE W BO
BHEYPOUYHOW QEATENBHOCTH.
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] JKHBASA M HEXXHBAS IPUPOJIA —
* E/IMHOE IIEJIOE

OBLEKTH KWBOH H HEKHBOH TPHPOBI.

Ha yaume, jgoma, B IODKOJe — Be3le

1. Yro rakoe npvpoga? Yo HasbisaloT eé M BCIOAY HeJ0BeKA OKPYMKAIT pasnHy-
obbexTamu? HBIE NPEeJMeTHl HJIH, Kak TOBOPAT, 00h-
2. Yro TaKoe MH3HEgeATeNbHOCT? eKThl (0T naT. o0seKmym — TpPeaMeT)
3. Yem muBOE OTNMYAETCH OT HexwMBoro? oxpyxatoniero mupa. Cpeanm Hux: Boja,

BO3AYX, TOpHBle TOPOABLI, PACTeHHA,

JKHBOTHBIE, AaBTOMOOMIM, KHHIH, pas-
THYHEIE TOCTPOHKH H MHoroe Apyroe. OJHEW M3 HEX H3TOTOBJIEHE! HIH NOCTPOEHR!
YeJOBEeKOM, a APYyTrHe CYHeCTBOBAJH H CYIIeCTBYIOT B IPHpPO/ie HE3aBHCHMO OT ero
xoasicTeeHHOM AeaTensHocTH. HMenno ux HaswiBawT 06beKTAMH NPHPOILI.

CpaBHNM DepevHCcIeHHBIE BRIINEe 060BeKTRI. YTo 06mero MexIy HHAMH H 9eM OHH
pasnuualorca? [MoueMy ofilHM M3 HMX MLI HASKIBAEM MHBBIMH, a IPYIHe OTHOCHM
K 00BEKTAM HEXXHEBOH IPHDPOIEL.

Ha mepsriil Barnajg kKaxeTcdA, 4To oTBeT ovYeBHAcH. Tak, Boanyx, obnaxa, ropsl
M KaMHH Bbl OTHeceéTe K obbeKTaM HeHBON NpHpO/bl, a JepeBbsi, KYCTADHUKH,
TPaEBkl, rpubEl, HACEKOMEIX, PR, ITHI, 3Bepell ¥ CAMOro YeJ0BeKa — K ofmeKTaMm
JFUBOI Ipupoasl (pHe. 1).

A HA OCHOBAHMH Hero MbI Pasgeasain T ofbekThl Ha Ase rpynnsi? Yrobsl oree-
THThL HA 3TOT BOTPOC, HeoOXOHMO ONPEIETHTE, YTO TAKOE KH3HB.

IlonaTne o &H3ANA. [Jaxe ManteHbKHII peféHOK CKaMkeT, YTO KaMeHb HEeKHBOII,
TAK KaK OH He MOXET [BHMraTbcH, a cobaka MJAIM KOIIKA JXHBBle, OHH Deraior.
JlepeBsa TOXKe KHUBBIE, OHH HE MOTYT NepejBHIaThcd, HO oHE pactyT. Kpucranns
B HACBILEHHOM PACTBOPE COJIH TOME MOIYT ¢PACTH* H COCY/AbKA 3MMOH yBeIH4YMBa-
erca B pasMmepax. EcTe 1 Apyrie npuMepsl «poctas 00LEKTOB HEXXHBOMH IPHPOALL.
Mo HO CKa3aTh, YTO AJA MHUBLIX OPraHM3MOB XapaKTepHO AbIXaHHe, IIPH KOTOPOM
HPOMCXOMAT Npolecchl obMeHa BeIIeCTs M HpeBpalljeHHMs SHepPpruM, HO U IIPpH rope-
HUM CBEYH KMCJIOPOJ] NOIMIOUAeTCHA, A BhIJAENANTCHA YIVIEKHMCIBIA ras (IpoucxoauT
ofMeH BelllecTB) H @Heprua B Buje Tenna. Takum ofpasomM, eclIH YYHTBHIBATD OTHE b-
Hbl¢ CBOICTEA 00BEKTOB JKUBOI M HEXKHMBOM NPHUPOJLI, TO FPAHbL MEMXAY HUMH YVCJIOB-
Ha. PaccMOTpHMM €€, YCTAHOBHME OCHOBHBIE YEPThI CXOACTEA H PA3JIHYHHA MeXAY 00b-
eKTAMH KHBOH H HeKHABOH NPHUPOILI.

CX0o/1cTBO 1 PAZIHYNA KHBOTO M HEXHBOT0. OcHOBHBIe YePThI CX0OJACTEBA 00%-
€KTOB JXKMBOH M HEXHBOH IIPHPOJbl 3aKJIHOYAKNTCA B TOM, YTO BCe OHHM IOCTPOEHBI
H3 OJHHX H TeX e CTPYKTYPHBIX KOMIIOHEHTOB — XHMHYeCKHX 5JeMeHTOB.
Ho B ofmexTax :KHEBOH M HeXXHEBOH NPHPOJARl pasnuvHo UX cooTHomeHune. Tena
JKHBOH NpHUpoasl HA 98% cOCTOAT M3 YeTHIPEX NMEeMeHTOB — yIepoja, KHCJIOpoaa,
azora u Bogopoja. Tena He:xuBOH NPUPOABLI MOTYT He HMeThL B CBOEM COCTABE 9THX
3/1eMeHTOB, a COCTOATE H3 APYTHX 2JIeMeHTOB H Jake U3 0JHOTO.

IIpuarakn wueoro. Bee 06beKTH ARHEBOH NPUPOALI HMeloT pAX o6IIHUX cBOHCTE
M [IPH3HAKOB,

OHH HMeT KJIeTOYHOe CTPOeHHe, TO €CTh MX TeJa COCTOAT U3 0COOBIX CTPYK-
Tvyp — kaemokx. Krnerka npencrasnaer coboil 0CHOBHYIO CTPYKTYPHYIO eIHHHILY
JKMBOT'O OPraHMaMa, KOTOPOH NpHCYIIM Bee npusnaxy susoro. Mexkmowenne cocras-
NAKT 6UPYCHl — onacHble BO30yaAHTeM MHOTHX 3ab0o/meBaHWi pacTeHWH, KHBOTHRIX
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Beegeuune 8 Buonoriio

Puc. 1. O6beKTbl HEXWMBOW WU XMBOW NPUPOIbLI

" genoeera. OHM He HMeOT KJISTOUHOTO CTPpOEHHA, H HX AHIHEeIeATEIRHOCTE ITPO-
ABJIAETCHA TONMBKO TOTZA, KOTJAa OHH NPOHHKAKT B KJIETKH KHBOr0 OpraHMaMa.

Jna Bcex oB6bLEKTOB #MHUBOH IIPHPOJLI XapaKTepHA COBOKYIHOCTH TAK Ha3blBae-
MBIX #KH3HEeHHBIX CBOMCTE, OTCYTCTBYIOILaA ¥ 00beKTOB HeKHUBOMH npupoasl. K HumM,
KpOMe KJeTOYHOTO CTPOEHHA, OTHOCATCA NBHAEeHHEe, oOMeH BeIIeCTE, DOCT, PAZEH
THe, PABMHOMKEHWE, pasapaKeHne W ap.

CaMEIM BAMKHBIM TPOABJIEHHEM MKHU3HeIEATEILHOCTH ABIAETCA 06 MeH eeujecma,
npucyiuil sBceM ofbekraM skuBo# npupoast (puc. 2). UMenno ato ceoitetso obecne-
YHBAET MM BOSMOAKHOCTE OCYINECTRJIATE OCTANBHBIE IDONECCH] dKH3IHeJeATEe IbHOCTH.
Ob0BeKTEL HKHABOM OpHPOOBL OCYIOECTBJAAKT HHIHeIeATSIbHOCTE 0 TeX HOOp, IIOKAa
BE HHX H3BHe IMMIOCTVIIAKT I[IHTATeJBHBIE EellleCTBAa, BH])&'E&TBIBHETCH IHEePTHA
H B3 HUX VAaIATCA HeHYHBIe ¥ BpeJHble NPOAVKTEL JKH3HeJeATeILHOCTH.

Ofmen BellecTB V PASHLIX 0DBLEKTOB KHUBOMH NPHPOALI BKIDYaeT B ceba HecKob-
KO B3aAMMOCBAZAHHLIX [IpOLECCOB, I'.'IEIECHE"-IH.BE.HJILI,HX B HHX HEHPEFMBHMﬂ NoOTOK
BelleCTBA H JHepPIrHH, HEGﬁKDﬂHMDﬁ AIA OCYIMNeCTBIeHHA AHH3HeIeATeIEHOCTH. 7
Cpeam HEUX: numaHnue, dbixanue 0 6vtdenenue.
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§ 1. Xupan v HEXMBAR Npupoga — eguHoe yenoe

CeeTt Yrnexucneif Kucnopog MuHepansHee
raa conm
Yrnexucnei Bona

i Benku

Kncnopog, Yrnesoae:
L]
Kiucnopog Yenexvcnuii Hpbl
ras
MMHﬁpaanNﬂ napb‘ Eﬂ,ﬂ.ﬂ 4 npo.qu:Tbl
Lo BOOKI WMIHEOBATENLHOCTI

Puc. 2. NpoasneHie oEMeHa BELLECTB Y XWBOTHBLIX M pacTeHWA

Puc. 3, NpoasneHne pocra U pa3BUTUA Y XUBOTHLIX U PacTeHUA

O0BeKTH HEBOH NpHPOLL! CNIOCOOHLI pacTH M pasBHBATECA. KoMHYeCcTBeHHELE
H3MeHeHHd B CTPYKTYpe JNH0ro NPpHpPOJHOTO Tela HA3BEIBAIOT pocmom, a Kade-
CTBeEHHEe — pazeumuem (puc. 3). 06a 3THX cBOMCTEA MOTYT BCTPEYATEHCHA
H v 00beKTOB HeRHBOH npHpoasl. Ho Tonsko obbexTaM KHUBOH NpHUpoAbl CBOM-
CTBEHHO YIOPANOYEeHHOER, HOCTENEHHOE U [IOCNEI0BATE/ILHOS DASBUTHE, CBAZAHHOE
¢ peanusanueil HacaredemaenHoll ungopmayuy, 3aJ0KeHHON B X KJIeTKAX.

B nponecce pazmMHoMenHUu s OPraHU3MLl NepelamT CBOM MPH3HAKH, CBOICTRA
W 0cOBeHHOCTH PASBHTHA U3 MOKOMeHHA B nokoaenne (puc. 4, 5). Mexanuam nepe-
AaYH HACIeNCTBEHHLBIX IIPH3HAKOB €¢IHH IJH BCEX HHBBIX OPraHMaMOB, HO C HHM
BRI MOZHAKOMHUTeCE B Bojlee CTAPIIHX KJaccax.

Takmm ofpaszoMm, BCe NOepedHciIeH
HEI¢ BBIIleé CBOHCTBA H pAJ JPYIHX
CBOMCTE B CBORH COBOKVIIHOCTH Xapak-
TEPHEI TOJABKO [AJA MMHBLIX OPraHH3-

MOB, 4 #HM3HB — 5T0, HOKaNyH, camMoe
CHNodHOE ABINeHHe B OKDYVAAIOINEM HacC
MHpE.

JANHBAA H HEXHBAA NIPHPOJIA —
ATHHOE [MEJOE. Kax MBI BHIHM, 0DBeK-
Thl AKHBOH M HEKHBOH NPHPOAL] 3HAYH-
TeJBHO OTIHYAKTCA JAPYyr OT Jpyra.
[Ipemxne Bcero, KHBBIE OPTaHH3MbI
pasiIHYMawTCd CHA0MHOCTRHY CTpPOEHHSA
M BLICOKOH OpPraHM3oBaHHOCTRLIO IpoTe-
Puc. 4, PaamHOXeHWe Y pacTeHui KamIIHMX B HUX [OPOIECCOB AMHUIHEeIed-
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Puc. 5. PaamHoxeHWe MUBOTHLIX

TeasHOCTH. OHAKO BCe OHM TecHO CBA3AHBLI MexxAy coboii. Ha aTo ykassisaer, nmpe-
JKJIe BCEro, eJIMHCTBO HX XUMUYECKO20 COCMAsa.

KpoMme Toro, YHUYTOXKeHHe HEXHMBOH NpUpoALl Henzbe:xHO BiedéT 3a coboit
rubens Beero :xkuporo. HepasyMmMHan lesTeIbHOCTE 4Yesl0BeKAa B IIPUPOAE, MACTO OCY-
uiecreasemas 6es yuéra B3aMMO3ABUCHUMOCTH €€ KOMIIOHEHTOB, MOMKET ILIPHBECTH
K 04€Hb CePLESHLIM [I0CAEACTBHAM, OIACHBIM, IIPeX{/ie BCero, JIJIf CaMOro Ye10BeKa.

Pons muBoro B nPHPOJAE. Ilo MHeHHMIO YUY€HBIX, NepBBle KMBLIe OPraHH3MEI
NOABHAKCE HA Haleil naaHeTe oKoJM0 4 MDA JIeT Ha3afd.

C nospneHueM >KHUBLIX OPraHM3MOB ¥ UX pacHpocTpaHeHHeM [ofABHIachk ocobas
obosoura Jeman — Guocdepa (or rped. fuoc — KU3HL U cpepa — 1map) (puc. 6).

BwcoTa, M
30000=
OBOHOBLA =DKpaH
10000 Seepact, BE4E m
B 000—
= = i = == == == TpaxMLA PACTIPOCTRAHEHW MARDTHR!
6 000—

== mm == TEAMHLA PACMIPOCTPAHEHAA BRICIME BACTEHUA

4000

200 =

0

Ammocdepa
Buochepa

=10~
=100 =
- 200
=1 000-—
-3 000 =

- 6 000=

= 10 m hhwwcmﬁxbnoﬁ '\:_:-'I

Puc. 6. lpavunus Buocdepel
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Buocdepa BRIIOYaST HUGKHHE cJou aTMocdepsl, THApocdepy, TOYRY, BEPXHHH coil
autochepsl. BepxHAA rpaHMila pacnpocTPAHeHHA MH3HM ONpelesfeTcd 030HOBBIM
SKpaHOM — CJIOEM rasa o3oHa Ha BeicoTe 15—20 kM. OH s3ajiep:xkuBaeT rybHTeILHELE
[ KMBBIX OPraHM3MOB yibTpaduoieToBble Jy4M conHia. B okeanax »kKuBbie opra-
HU3MEI BCTPEYAlTCA Ha JiHe BIAJAUH gaxe Ha rmybune 10—11 kM. B nurocdepe :#xu3Hb
(fakTepHH) MecTaMM NNPOHHKAET Ha MTYOHHY 0 TPEX u 6oMee KHJIOMETPOR.

ITepBEIM, KTO YKa3aJ HA pOJb ¥HBLIX OPraHH3MOB KAK IMaBHel el npeobpasy-
OIel CHILl [JaHeThl 3eMJiA, OBLT BRIZAWINHIACA OTeYeCTBEHHBIH VYEHBIH
Bnadumup Heanoeuw Bepnadckui. Mmenno on snepssie orMeTus, 4to 6mo-
chepa — 3TO He TONBKO OBJMACTH PACTPOCTPAHEHHMA MHU3HHM, HO M peayibTaT Aes-
TeALHOCTH JKHBBIX OPraHM3MOB Ha HaIllell niaHeTe.

3ANOMHHTE

O6vexTsl NPHPOABI: XHBbIE H HexxuBbie » MXuzup + CBOHCTBA XH3IHH
buochepa = OzoHoBbBIH 3KpaH

MPOBEPBTECEEA =~ |

1. MNouemy cnoxHo fatb onpegeneH1e NOHATHA «KH3HbD?

2. B yém s3axntoNaeTca passMiie XMHMUYECKOW OPraHW3aLmn T KMBOH M HEXKUBOM NPH-
pogbi?

3. KakoBbl OCHOBHBIE CBOWCTBA KMBbLIX TeNl NpUpogbl (NPpM3HAaKKH »Kueoro)?

4. Kakue npumepbl BHEWHE CXOXMX NPOABMEHMH OTAENbHbIX Y4epT, CBOMCTBEHHbIX
JKUBOMY, Bbl MOXETE NPHBECTH M B HEXKWMBOKW npupoae?

5. Kakoea ponb xusoro 8 npupoge?

NOAYMAWTE!

coboit wmmﬂm’?

YTy Yy,

Mos naGopaTopus

BbINNOJTHUTE 3AAHHE

MpouuTaiiTe AONOAHKTENbHbIA TekcT. YTo Takoe rpacdmut? U3 uero oH obpasyerca?
MosHo nM ckasaTb, 4TO rpadt — 370 obbekT *ueon npupofbl? OBocHyiTe ceoM
OTBET.

CocrasbTe nnaH (He MeHee TPéx NYHKTOB) paccka3a o ToM, Kak obpasyertcs rpa-
cmt. Ecnu Bam He xBataeT MHpopmauMK, HaWguTe eé B MHTepHeTe, HCnonk3ys ans
noMcka Knodeeble cnosa: rpacdut W ero obpasoeanue, obpasosaHue rpacduTa.

MocMoTpuTe Ha NPOCTOM KapaHAall C rpahMTOBBIM CTEPKHEM BHYTPH. [padmt —
3To NpPWpoAHbiA matepuan. B ero ocHoBe — oOCTaTkW Aepesbes, PoOClWIKMX Ha 3emne
COTHW MWUINWOHOB NeT Hasag (puc. 7).

aTh, WTO KWBAA M HEXWBAA NPMPORA NPEACTABAAIO)
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Chayyanock Tak, 4To norubiluxe pacte-
HHA OHa3blBanMcCb nﬂrpEEéHHhIMH non
nnactamd ocagounbix nopog. Mog pas-
NeHHeM OCANOYHBIX NOPOL OHKW CNPecco-
BbIBANIMCH W 3@ ThicAYeneTna Beas gocryna
KHCNOpoga npeepawandcs B Oypbin
yrone. [Npoxogwnu euwe MunnHoHbl ner,
Ceoiictea 6yporo yrns, okasaswerocs
Ha Bonbwon rnybuHe, nop AeHCTBHEM
BbICOKOrO AABNEHHA W BbICOKHX Temnepa-
TYp, MeHsnuce. Bypbli yrons ctaHosuncs
kameHHbim yrnem. MNocrenenHo nog pen-
cTBMEM ellé Donee BLICOKOrO OaBneHUs

,_ Puc. 7. PacTeHWA KaMeHHOYroneHoro
U el Bonee BHICOKKX TemnepaTyp obpa- nepuosa

30BbIBANMCL HOBble nopogbl. KameH-
HbIK yronb Npespawlancs s rpadmur.

H3 HCTOPHH HAYKH

Bradumup HBanoBuy Beprnadckuid (1863—1945) — ebigarowmics otedecteeH-
HbIH YYEHBLIM, AKAAEMMK, OCHOBONONOMHKMK Buoreoxummu, paspaboran yyenue o Buo-
chepe.

B cesoux Hayuwbix pabortax oH nokasan, uto Buocpepa — xueas obonouka
3eMNH — HUKOTMA He BO3BPALLABTCA B CBOE NPEXKHEe COCTOAHME, NOITOMY BCE Bpems
M3MeHAETCA. ITo OBbLACHAGTCA TEM, YTO YKHBbIE OpPraHW3Mbl OKa3biBalOT NOCTOAHHOE
reOXMMHYECKOE BHAHME HA OKPYXAIOWMA MUP.

BepHagckwi Beén B cBoé yueHue o Buocthepe Takke nNoHATHE «Hoocdepas
(oT rpey. Hooc — pa3ym), Kak BHUAOM3IMEHEHHAA B pe3y/nsTaTe YeNoBe4YecKoro BO3-
nenctenn Buocthepa. BepHanckuii BepUn, UTO COBMECTHbIE pa3yMHble NeHCTBUA BCEro
yenoseYecTsa DYOyT HanpaBneHHbl He TONbKO Ha YAOBNETRBOpPEeHWe CBOMX noTpebHo-
CTEH, HO U Ha CO3flaHHE PABHOBECHA W FAPMOHMM B NpHMpoje.

Koraa mbl roBOPUM O EAHHCTBE KMBOM M HEXMBOW NPHUPOALI, HAAO YYWTbIBaTb, YTO
Ha npoueccel, Npoucxoasuive B Buocthepe HalweM nNNaHeTbl, OKa3bIBAKOT BAWAHWE
H KOCMWYyeckHe duanyeckde daxTopbl. B Hayane XX Bexa POCCHHCKHMH YYEHBIH
Anexcarndp fleorudoBuy YuxceBexud (1897 —1964), uayyas snuanve U3MYECKHX
KOCMHUYECKMX (haKTOpPOB Ha NPOLECcChl B XKMBOW NpMpoae, YCTAHOBMN B3aMMOCBA3b
umuknos aktueHocT ConHua ¢ ABNeHHAMM, NpoucxoasiiuMK B Buocdepe.

YumeBcKOro CYMTAIOT OOHMM M3 OCHOBOMNONOMXHMKOB KOCMUYECKOW, WK Tenqo-
BuonoruK — Hayku, U3ydaiollen BAWAHWE hakTopos akTUBHOCTH CoslHua Ha KuBble
OPraHWambl, B TOM YHCNE W Ha 3N0POBbE YeNoBeKa.

ANA TIOB03HATE/IbHbIX

XapakTepM3oBarh Tena *XMBOH NPHUPOAbI MOMHO, PACKPbIE OCHOBHbIE CBONCTBA MHBOTO.

1. Tena >xWBOW NPUPOAbI UMEIOT KNETOMHOE CTPOEHMWE.

2. Tena »wuBoK npupogbl npeactaensoT cobol Buonoruueckue cuctemsl (ot rped.
cucmema — Uenoe, COCTOALLEE U3 B3AaMMOCBA3aHHbIX YacTel). CoemecTHas corna-
coBaHHas paboTa oTAeNbHbIX YAcTer NIOBOH CHCTEMBbI ABNAETCA BAXKHEHLIMM YCNO-
BHEM €€ CYLIeCTBOBAHMA Kak eguHoro uenoro. Ctout obpatuTe BHUMaHUe, YTO BCE
Buonorudeckre cUcTeMbl SBNAICTCA OTKPbIThIMK. [lN8 CYLLECTBOBAHWA XKHBbIX Opra- 11
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HU3IMOB HEOBXOAWUMO NOCTYNNEHHWE IHEPIHH (CONHEYHOM MM XMMHYECKOM) W NKTa-
TeNbHbIX BELECTE M3 OKPY>XaKOLEeH cpefbl.

3. Bcé »ueoe cnocobHo k obmeHy Bewects. Tena »MBOW NPUPOAbI OCYLLECTBARIOT
CBOKO MKM3IHEAEATENBHOCTE A0 TEX MOP, NOKA B HHX M3BHE HE TOMIBKO NOCTYNawT
IHEPrHA W NUTaTeNbHbIE BELWECTBA, HO M YAANAOTCA HEHYXHbIE, 2 MHOMAA W Bped-
Hbie TNPOAYKTbl H3HeaesTensHocTH. ObmeH sewects obecneuqBaeTca TakWMK
npoueccamu, kak delxasue, numanue w BoideneHue.

4. Tena »*HBOW nNpUpOAbl PACTYT W pa3BMBalOTCA. KONWYECTBEHHblE W3IMEeHeHWA
B CTPYKTYpe nioboro NpMpoAHOro Tena HasbiBaloT POCMOoM, a KauyecTBeHHble —
paszBumuem. OBa 3TMX CBOWCTBA MOryT BCTPeYarncs y 0ObeKTOB Kak »KMBOM, Tak
W HEXKHMBOHW npHpogbl. Ho Tonsko Tenam »MBoH NpUpogbl CEOWCTBEHHO YNOPAAO-
4eHHOE, NOCTENEHHOE W NOCNEAOBATENbHOE PA3BMTHE, CBA3AHHOE C pPeany3auqen
3aN0MEHHON B HMX HACNEACTBEHHOH HHAOPMAaLHHK,

5. Bce xueoe cnocobHo k camoeocnpouzsegequio. Tena xueoi npupoasl cnocobHbl
NOABNATLCSA TOMLKO B pe3ynbTaTe npouecca pasmioxcequs. lNpu atom Bce opra-
HHM3MbI cnocobHbl Nepeaasarb CBOW NPW3HAKK, CBOWCTBA M OCOBEHHOCTH Pa3BUTHA
M3 NOKONEHWA B NOKONEHME.

6. Tena »uBOH NpUpOABlI pearHpylOT Ha M3MEHeHWe OKpyXawlled Wx cpefbl. 3To
CBOWCTRO Ha3biBaloT paidpaxcumocmeio. Pazymeerca, cKOPOCTh OTBETHOM peak-
UMK M coBcTBeHHO eé nposBneHWe y pa3HbiX ODbeKTOB KHMBOH NPHUPOMbI 3HAYU-
TenbHO pa3nuuyaloTca. HanpuMmep, Mbilika, 3aMeTHELLIAA OXOTALLYIOCA HA HEE KOoll-
Ky, cTpemutcs Gobictpo ybewats oTf rpoasweid ed onacHoctw. Pactenus e
HM3MEHAIOT Harnpag/ieHHe PocTa M NOBOPAYMBAIOT /IMCTEA M COLBETHA MO Hanpaene-
HHIO K CBETY.

3AQAHHE AN1A TIOBO3HATE/IbHbIX

BbIPALLIMBAHWE KPUCTANNOB

B HacoblweHHoM pacTBope noBapeHHoW conW oBpasyloTcs KpWCTannbl, KoTopbie
YBENWYMBAIOTCA B paimepax, To ecTb pactyr. Yrobo ybegutocs B atom, nposegute
OnNBIT NO BblipallHBEaHHIO CONAHBIX KDHUCTaNNOoe.

Llens pabotsl: yeuaeTsh pOCT KPHCTANNOR NOBAPEHHOM CONMM.

Marepuans u 0bopygosaHue: nosapeHHas conb (Nyywe Mopckas Bes gobasok);
Bofla (QMCTUNNUPOBAHHAA MNK NMPOKMNAYEHHAA, OTCTOABLUAACA M OTHUNILTPOBAHHAA
obbiyHas Boga); uMCTas CTEKNAHHAs eMKocTb (cTakaHd, BaHka); AepessHHas nanoyka
ANA nNOMellMBaHWA pacTeopa, OymawkHbie candeTkd, dcunsTpoBanbHaa Oymara
HNH MapnAa, nak gna I'IDHPI:E'I'HH roToBoro CONAHOMO KFI'HCl'a.ITJ'IEI..

Xop paborel

1. B creknsaHHOM EMKOCTH NPMIroTOBLTE HACbIWEHHbIM conesorn pactsop u3 100 mn
ropadyen soabl W 40 r conM, fanTe XHWOKOCTH OCTbITE W OTUALTPYHTE e€ Jyepes
huNbTpOBaNnbHY0 Bymary unu CBEPHYTYIO B HECKONBKO CNOER Mapio.

2. K puibonoeHoW necke npuesxuTe HEBONBLLLIOW KPHCTANHK CONM M ONYCTHTE B NPH-
rOTOBAEHHbIA consHon pacteop. Ecan kpuctannuka conn Het, cnonbaynte niobon
NNacTMaccoBblid TREPALIA NpeAMeT, NpeaBapHTENBHO 3aMOYeHHbIH B NPUroToBNEH-
HOM pacTBOpe W BbicylleHHbIH. [lpyroi KOHel Neckd NPHBSKMTE K NepexknaguHe
(Hanpumep, k KapaHgawy, pyyKe WK fepeBsHHOM nanouke), koTopana Byaer wupe
ropseilwka eoibpaHHol nocyasl. 31oT npeamer Byaer UKCMPOBATLCA Ha EMKOCTH
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Puc. 8. BoipawmeaHuve KpucTanna

€ pacTsopoM, YToBbl ManeHbKUMH KPUCTANIKK Ha fecke Bbin B NOABELEHHOM COCTO-
Axuu (puc. 8).

3. Hakpoi#iTe nonyyeHHYO KOHCTRYKLUMIO CaNPeTKON HAK TKaHBLHD W NOCTABLTE MPH KOM-
HaTHOM TEMNeparype & TEMHOE MECTO, e B BalleM NoMeLLEHHH HaHMEHEE 3aMETHbI
nepenagpl TeMnepartypel. Mckniounte BCTpAXMBAHHE W NEPENBHKEHHA EMKOCTH.

4. Mo mepe pocTa KpUMCTanna CoAep)KaHue CONM B OKPYXKAIOWLEH Ero XHUAKOCTH Byaer
ymeHblaTecA. Ecan Bbl XOTHTE BbIPACTHUTL KPMCTANA AOCTATOMHO KPYMHbIX pasme-
poe, To pa3 & Hegeno LobasnAWTe B EMKOCTb HACLILEHHbIM CONAHOW PacTeop.
Koraa kpucrann ebipacteT Ao HeoBXOAWMbIX Pa3MepoBs, akKypaTtHO BbiHbTE ero
M3 KUOKOCTH, BbIJIOKHTE Ha YMCTYIO ByMarkHylo candeTKky M OCTOPOXKHO MPOMOK-
HHUTE MAMKOHM TKaHblo. ECAK XoTHTe COXpaHHTL XPYNKHMA KpHCTann, To ANs npuia-
HWS eMy onpefenéHHON NPOYHOCTH, MOKPOHTE ero BecuyBeTHbIM NakoM NS HOMTel.

5. PerynspHo 3anucoisaiTe M coTorpadmpyrte ceon Habmwogenus. Mocne okoHya-
Hus HaBnogeHud, ocdopMuTe W npeacTaesTe Wx B knacce. OBcyanTe, MOXHO NH
CHMTaTb KPUCTAN bl TENAMH XHBOH NPUPOAbIT

(" LWATH K YCTIEXY |

Kak paborars c Texcrom yuebHuka

. Npouutaite HassaHue naparpacha. OHo oTpa)kaeT ero rnasHoe CofiepaHHe.

. Nepep Tekcrom naparpacha ecTe BONPOCH!, KOTOPbIE NOMOrYT BaM fNydlle ero
noHATh. MpouynTaidTe BONPOCH M NOCTAPAaHTECh HA HUX OTBETUTH.

. MNepen tem kak Bbl HauHéTe paboTath € TEKCTOM, NPOYMTAWTE BOMPOCH! B KOHLUE
naparpaca. OHu noMoryT BoigenyTo Hawbonee Ba)kHbIH MaTepWan naparpada.

. MpouuTaitTe TekcT, cocTaBbTe nnaH naparpadga. lNpW cocTaBneHuu nnaHa TekcT
[BENHUTCA Ha YacTh (CMbICNOBbIE EAMHMLbI), B KaXKOOH M3 HUX HAXOQMTCA rnasHas
mbicab, Ytobel Bam Bbino nerye cNpaBWTLCA € ITHM 3afjlaHWeM, YWTaA TEKCT napa-
rpacha, 3apasaite gsa sonpoca: «0 uém 3geco rosoputbca?s u «Yro ob atom
rosopuTeca?». Nepebiih BONpoc nomoxkeT Bam pa3buTb TEKCT Ha «CMbICNOBbIE EfH-
HMLbI®, & BTOPOH — BbIAENHTE CAMOE CYLUECTBEHHOE, IMIaBHOe B 3TOM YACTH TEKCTa.
Mnax gonxeH oTeevate cnegyrowmm TpebosaHmam:

* MYHKTbI NNaHa JOMKHbI OTPaXKaTh MMaBHbIE MbICIH;
*  NYHKTbI NAaHa AOMXKHBI BbiTe CBA3AHLI NO CMBICNY;
* NyHKTBI NAaHa dopMyNHPYIOTCH KPaTKO M YETKO.
5. Hoeble TepMMHBI M ONPEagNeHHA BBIYYMTE HAW3YCTh, OCHOBHBIE NONOXKEHHUA 3anoM-
HUTE, YMEHTE WX [OKa3biBaTb W NOATBEPXKAATb NPUMEPaMM.
6. OteeToTe Ha BONpOCH B KOHUE naparpada v BeiNONHKTE 3a4aHua.
7. Kpartko nepeckaxure naparpad.

B W N
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BHOJIOTUA — CUCTEMA HAYK
* 0 KHUBOMU IIPUPOJIE

Ionsarue o nayvke., OgEuM H3 cnocobos
H3VYEHHA W NO3HAHUSA OKPYIKAIOIIEro

1. Y1o Takoe H&‘flm? MHPpa OJHA YeJOBeKa ABIAETCH HaYVYUHAA
2. K1o Takue yuénbie? Kakux yuéHbix-6uono- geaTenbHOoCTs HMAuM Hayka. Jlogei,
roB Bbl 3HaeTe? EPG@EGGBDH.&JILHG JAHHMMAIOIIHECH HAay -

HOH JMedATelbHOCTHIO, HA3BIBAIOT Hay4-
HEIME pafoTHHKaAMH HIH YY€éHRIMH
(puc. 9). OCHOBHEIM MecTOM HMX paboThl
ABASIOTCH HAYUHLIEe nabopaTopHMH, OCHA-
HIEHHBIE COOTBETCTBYRIHUM obopyaosa-
HHEM, MO3BOJAKIHAM NPOBOANTE CIIEIH-
anbHBIEe HCCIeNOBAHWA W obpabaThIBATh
noJyYeHHBIe HAYYHEIE JaHHEIE.

Ha ceroguAimnauii JeHb CYIECTBYET
MHOKECTBO PA3IHYHBIX HAYVK MIM HaAy4-
Hbix ofaacmeil. N'osopa o nwboll Havke,
MBI JIOJIKHBI YETKO TIpeJcTaBIATE cebe
OCHOBHEIE YePTHI HCCJIE/IOBAHHE B eé 001a-
Puc. 9. Y4éHblid B cOBpeMeHHOW CTH, OTIHYAIONIHE OTY HAYKY OT HCCIeN0-
Buonornyeckon nabopatopuu BAHMH B JpPYrUxX HAVYHRIX obnacTAX.

Kaxayio HayKy XapakTepHayIoT, Mpexie
BCEro, eé 0OBeKTHl HCCAefoBaHHMA, 3ajlaui, cHocobkl Ma3ayUeHHA (MeToJLI) H A3BIK.

BHoJ0orns — CHCTEMA HAYE O JKHBOI TPHPOJE. OxHOM M2 ApeBHeHIINX Hay4d-
HEIX obnacTell, 3aHUMAII[MXCA NO3HAHHEM OKPYIKAONEro MHpa, ABIAETCH
6uonorus (ap. rpeu. fuoc — MUIHE U N02oc — Hayka). B Hacrosiee BpeMs 9THM
TePMUHOM HA3BIBAIOT eI KOMIIEKC HAYYHLIX HATIDABIEHHH, 00/beKTaMH HCCIIe-
AOBAHHWH KOTOPBIX ABIAKTCA KHBEIE OpPraHH3MBI MO0 mMpollecckl HIW ABJeHHA,
npoTeKalwIiie B HUX MM ¢ X yJacTHeM.

O6wexm uccnedoéaHusa — 3TO TO, YTO HENOCPEACTBEHHO M3YYAeT YYEHBIH
B ceoeil obnactTu Hayku. Kax npasuio, B KadecTBe oDbeKTa B DHOMOTHYECKHX
HCCNeJOBAaHUAX BBICTYNAKT pealibHble NIPOABIeHUA KHU3HH (00BEeKTHI KHUBOH NpH-
poAkl) Ha Hammei TraHeTe 3eMNIA, PABTHYHEIE TMPONECCHl M ABMEHUA B XKHBOH MpH-
poje.

B zaBucuMoOCTH OT M3yHaeMbIX O0LEKTOB MCCAeJOBAHUI BRIJENAIT OCHOBHLIE
pasgeast 6momorun (puc. 10). Ilepes kaxabIM M3 HUX CTOAT CBOM coDCTBeHHBLIE
3aflay¥ MccaeOBaHMIl, pelleHne KOTOPBIX MPHBOAUT K 0606IeHHI0 H HAKOTIIeHHIO
HayyHblx pesyavbmamoe. Hanpumep, GoTaHHKa M3VIAET pacTeHHUA, 300I0THA —
JKHBOTHBIX, IIHTONIOTHA — KJETKH, AHATOMMA — 0coBeHHOCTH CTPOEHHA 00BLEKTOR
JKHUBOH NPHUPOALI, hH3HOTOrHA — 0CODEHHOCTH MX MU3HEAEATENLHOCTH M JD.

Cus3h BHOJOTHH C JIPYTHMH HAVKAMH. CoBpeMeHHas 6MONOrHMS TECHO CBA3ZAHA
¢ IPYrHMH HayKaM#, ocoDeHHO ¢ TeMH, YTO 3aHHMAKTCA MI03HAHHEM OKPY/KAIIero
mupa. Cpein HUX MOMKHO BRIGETUTH husuky W xumuw. B HacToamee Bpema 601b-
IIMHCTBO OTKPBITHH B HAYKe JeIaeTCH, KAK MNPABHIO, HA CTHIKe HECKOJBKHX Hay4-
HEIX HanpasaeHuii. B pesynerare 4ero BOZHHMKIM TakMe HAVKH, Kak Ouogusuxa,
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Bupyconorus UuTtonorus AxaTtomus
(BupyCH) (cTpoeHue (cTpoeHue
= W AX3HedeATensHOCTE - oprasHnamos

W OpraHoe)

Mukonormna
(rpubsi)
Puavonorus
(dyHKUMKM OpraHM3IMoB
- W Oprasos)

BakTepwonorusa
(GakTepun) [
¥ sMonorus
[ ' leneTuka
(HacneacTBEHHOCTL
W M3MEHYMBOCTE
OpraHMIMoB)
BoraHuka B
1 3mbpuonorusa
Akonorus (MHAMBWAYANEHOE
3oonorus (OTHOLLEHMS RaIsATHR
(®WBOTHBIE) OpraHuamoB OpraH1uamMos)
Mexay coboi
- W OKpYXaoLWwen -
cpenoi)

Puc. 10. OcHoBHEIE pa3zaentl Buonorim u o6LeKkTEl UX N3yYeHUA

fuoxumus, KocMuveckas OUon0ZuA U Ap., 4 TaKAKe NPHAKJaJHbIe HAPaBIeHAA —
GUOUHNCeHEPUA W OUOMEXHON02UA, OPHEHTHPOBAHHBIE HA M3VYeHHEe BO3ZMOYKHOCTH
NpUMeHeHHA 00BEKTOB MHBOH NIPHPOALI, B TOM YHCIe HCKYCCTBEHHO MOANGHIIHPO-
BAHHBIX (M3MEHEHHBIX YeJOBEKOM), JJIs PELIeHHUA PA3JIMYHBIX HACYIHBIX npobaem
YeJIOBEYeCTBA.

KpaiiHe BaskHa cBA3HL OHOJOTHH ¢ TAKOH HayKoH, Kak Mamemamukxa. Bes npu-
MeHeHHA MATeMATHYEeCKHX, B TOM YHCJIEe CTATHCTHYECKHX, PACYETOB He obXoauTCsa
HH OJHO HAyYHOe HanpapJeHHe, U ODHOIOrNA He ABAAeTcA HcKIoveHneM. Ocobernno
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§ 2. Buonoria — CUCTEMAa HayK O XWBOKW npupoje

MHTEpPECHBIMH HCC/eoBaHHAME B oBnacTi Mamemamuieckoll Ouonozuy ABIAETCH
MOJIeIHPOBaHHE OHMOMOrHYeCKHX IPoLeccoB W ABMeHui. OrpoMHYI0 NOMOIE B 3TOM
OuonoramMm oKaselBaeT NPHMeHEHHE COBPEMEHHOW KOMIBITEPHOH TeXHHEH.
B peayaeTaTe OTHOCHTENLHO HEJABHO BOZHMKJIO elllé OJIHO HalpaBJIeHHMe B 6uono-
ruu — GuouHdgopmamuxk a. ITo HanpasiaeHne GHMONOrHMH OPHEHTHDOBAHO Ha pelle-
HHe KpynHoMacmTabHbIX HaydHbIX npobiaem, Tpebyiomux ananusa donabmioro obb-
éMa DHONMOrHYeCcKHX JAHHBIX.

He meHee BaKHa CBA3b OMONOrMM ¢ 2eozpaguell, HAYKOH H3y4Yalomiel, npexie
BCETO, 00'BEKTHI HEXKHBOI IIPHPO/ILI, CYIIECTBYIONIHE HA Hamell niuaHere. [Ipumepom
MedIHCHHIIMHAPHON CBA3H 3THX JBYX HaVK ABJASETCH TAKOe HaydHOoe Hanpasie-
HHe, Kak Ouozeozpaua, KoTOpad M3yHaeT 3aKOHOMEPHOCTH reorpaduyeckoro pac-
NpocTPpaHeHUA M pacHpefe/leHHs 06BEKTOR XHUBON NMPHUPOAL! HA Halllell NJaHeTe.

ITPo®ECCHN, CBASAHHBIE ¢ BHOJOTHEN. [ToMuMO y4EHBIX, KOTOPBIe npodeccuo-
HANBHO 3aHMMAITCA M3VYeHHMEM HAVYHBIX npobireM B pasanyuyHeiX obnactax 6uo-
JIOTMH, CYILIeCTBYeT MHOMKecTBO npodeccuit, Tak MM HHAYe CBA3AHHBIX ¢ Buosgoru-
eit (puc. 11), i1 mobyvio M3 HUX B Oyayinem Bbl MoMeTe BulbpaTh fasa cebs.

Puc. 11. Mpodeccun, ceazaHHbie ¢ Buonorven
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[IpakTHYeckH Bee MeAHIMHCKHe paboTHUKH (BpauH, deabgiuepsi, MeCEécTPhI)
CHENHANHCTE B 06aCTH NCHXOMOMMH (ICHMX0JOTH) A0MMHL UMeTh 6asoBoe 6HOMO-
rudeckoe obpazopaHne. Bonbuioe sHaveHMe OMONOrHMYECKHEe 3HAHMA MMEKOT ANA
NOATOTOBKHM pabOTHHKOE CeNBCKOTD XO3AHCTBA: ATPOHOMOE, 300TEXHHKOB, BETEDH-
Hapos u ap. Beé Honbine cnenmanmcros rpebyvercsa gns GypHO pasBHUBANIIMXCH
HanpapieHnit — MuKpobuonornyeckoi npoMeinLIeHHocTH M GuoTexHonorun. Beé
fONBIIYI0 MONYAAPHOCTh NOJAYYAKT NpodeccHH, CBA3AHHBIE ¢ DKOJIOTHel, HAIIPH-
Mep TaKHe, KAK MHMEeHepP-2KO0J0I MK JanmmadTHeIR AusaiHep.

KABMHET EHOM0THH. B coBpeMenHBIX Guomormieckux 1abopaTopuax MCHOAB3Y-
HOTCH CcaMble pasiMYdHble, MHOTAA OYeHb CJA0MHBIE H Joporue, npubopsl M MHCTPY-
MEHTLI — VIEKTPOHHBIC MMKPOCKONLI, XpoMmoTorpadsl u aAp., ana paborsl ¢ KoTO-
pbiMH TpebyoOTCA cliellHaIbHble 3HAHHA M HaBBIKH,

Crou GHOJIOrHYECKHe HCCIIeJOBAHNA BEI Oy/leTe IPOBOANTE B IIKOJIBHOM KaluHe-
Te Gnonornn. B HEM BRI Tak:Ke Hy/eTe HCNOAB30BATE PASIHYMHEIE NPUGOPEI, HHCTPY-
MeHTHLl ¥ Apyroe naboparoproe obopymoanne. Muorne ua stux npuboposn Bam
XOpOII0 3HAKOMEI, € IPDYIHMH Bl BCTPeTHTECh BrepBhie (puc. 12).

Hanpumep, and nepejMBaHKUA KHAKOCTEH NPUMEHANT 60POHKU, aaa orbopa
ONPEeAeNEHHOID KOJHYECTBA MHAKOCTH — RUREMKU W MEPHLLE QUAUHIPLL (Men:
3ypKu ), AnA nepeHeceHUA TBEPALIX BelllecTE — wnameau, YacTo npu npurorosie-
HHUH [PenapaToB, PACCMATPHBAEMBIX I10J] MUKPOCKOROM, HCIIOAL3YIOT npedmem-
Hble CMERAA, nuHyem W npenapoéaibHbie uzavi. [Ipubopom ana mamepeHus
TeMIepPaTYpPbl ABAAeTCA mepmomemp. IIna usMepeHHA MACCHl NPHUMEHSAIOT 8€ChL.
Jlna BEIpAIMBAHKUA M M3YYEeHHA PA3JHYHBIX MHKPOOPraHHM3MOB NPHMEHHAIOT Yaul-
wu [Tempu.

Puc. 12. NabopaTtopHas nocyaa v obopynoeanue: konbel U MepHele unuHApPS (a);
npeametHeie crékna (6); soponka (B); nuHuer (r); nunetka (a); npenaposansHan urna (e); 17
vawka MNetpu (x)
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§ 2. BMoNnorMa — cHUCTeEMa HayK © XUBOW npupoge

[Ipu nposegennu mabopaTopHblx pabor B MIKOABHOM KabuHere DHMOMOTHM BAMKHO
NpaBMabLHO HCIIOAL30OBATE UMelolneeca 0bopyAoBaHHMe U cTpOro cobawaarTs NpasuIa
TexHHKH GesonacHooTH npH pabore ¢ HUM (cM. maMATKY Ha c. 19). Beivun u cTporo
BBRITIOJIHAN 9TH npasuial

3ANOMHHTE

Hayka « bBwuonorus + Pazgensi 6nonorwu: 6oraHHKa, 30010rHA, IKONOMHA,
YHTONOrHA, aHatoMuA, pruanonorna » [lpoghecchm, ceazanHbie ¢ GHonornesn »
Ka6uner 6uonorun + Jlaboparoproe obopygosanne

lTPOBEPBLTE CEBA

1. Yro takoe Buonorua? Kakue npuaHakK xapakTepW3yioT eé Kak Hayky?

2. Kakoebl ocHoBHbie pasgenti Buonoruu? Yro sensercs obbektamm mx usyueHus?

3. Kakune ceasu umeer Buonorua ¢ apyrumu Haykamu? Mpuseante npumepsl Haubo-
Nee NepCrneKTHBHBIX HANPaBNeHHH MEXOHCLHN/IMHAPHBIX HCCNEAOBaHMA.

4. Kakwue npodreccuu ceasaHbl ¢ Bnonoruen? B yém ata cenasb ebiparkaertcs?

5. Hazoeute W3eecTHbiXx BaMm yueHbix-Buonoroe. B uém 3aknodaetcs WX HayuHbld
BKNaj B passuTHe Bronoryeckon Hayku?

1. Mouemy BaxHo cobniopats npasuna nosegeHHa W pabotol B kabuHere ¢ BUONOrH-
HECKWMH NpHBopamMK, HHCTPYMeHTaMK W obbekTamu?

2. Kakue u3 BakHbix npasun pabotol &8 naboparopuu cnegyer npumeHsTs 8 BbiTy?
Mpuseaute npumepbi.

9IS I,

Mos na6oparopus

M3YHYEHHUE NABOPATOPHOIO OGOPYAOBAHWA
M NPABHUNA PABOTbI C HUM B LLUKOJIbHOM KABUHETE BMOJIOM KA

Llens pabotei: u3yuuts coctae nabopatopHoro oBopyfoBaHWs, WMeloWerocs
8 WKONbHOM KabuHete Buonoruu, U npasuna paboTbl ¢ HUM.

Marepuansi u obopygosanue: TepMomeTpbl, Becol, Yawku letpu, npobupku,
MEH3YPKH W ApyruMe Buabl nabopaTtopHoro oBopyNoBaHHA, HMEIOLLMECA B LKOABHOM
KabuHeTe BHONOTMM.

Xop paborsi

1. BHumaTenoHo paccMoTpuTe npeactaeneHHoe nabopartopHoe obopyposaHue.
2. BbiyuuTe npaBuna nosefieHHa W paboThl B kabuHeTe ¢ BHonorvyeckimu npubopa-
13 MW M MHCTPYMEHTaMM, NpeacTasneHHole 8 namstre (c. 19).
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3. 3anonnute B TeTpagu Tabnuuy «/laboparopHoe oBopynosaHue kabuHera Buono-
TMH M npaeuna BesonacHok paboTel ¢ HUM» no obpasyy.

Bua Ocobennoctn Mpaeuna 6ezonacHok
obopyfoBaHHa SGoEyAoRRHIA// pabotsi
HazHauyeHHe
MepHbie cTtakaHsl, Bupgpsi mepHoi 1. Heobxopumo obpawarsca
MepHbie LMAHHAPbI XMMHMYECKOH nocyas, C OCTOPOMHOCTBIO, TAK KaK OHH
M MEH3YPKH npeaHasHaueHHoH nubo MoryT BbiTh XPYNKAMH.
ANA M3MepeHHa obbweMos 2, He TporaTe pyKamu OCKONKK
HaNMBAEMOH MMOKOCTH & cayyae pasbusanus.
WK ONA NocnefyroLlero 3. He vcnonbaoeate ANR npHeéMa
NepenHBaHda B ApYryo MMM (RUAKOCTH).
nocyay 4. He Harpesats

JTO BAXKHO 3HATbH

MNpasuna nosepeHus w pabotbi B kabuHere c Guonoruueckumu npubopamu
M MHCTPYMEHTaAMM

1. ToyHo BLINOAHAMTE BCe YyKasaHWA Y4YMTENs nNpM nposeaeHWu nabopatopHoM
WAM npakTHyeckol paboTtbl, cTporo cobniogaite npasuna beszonacHoW paboTbl.
CamoctostenbHo, Ges pa3spelleHus yuuTens, He BbiNONHAWTE HWKakwWx pabor.
NomHuTe, yto B8 nabopartopww:

* HeNb3A NPUHWMATE NMLULY, a 33 eé NpefeNaMH MCNoNb3oBaTh ANSA eflbl W NUTbA
nabopaTtopHylo nocyay;

* Henb3s 6e3 paspelleHHn y4YMTeNs Tporatb HUKakWe npubopbl W MaTepuansi;

* HeNb3s HIOXaTb HE3HaKOoMble BewlecTea, npubnuxkan ux Kk nuuy (BApixaHue napos
HEKOTOPbLIX BELLECTE MOMET Bbi3BATh Pa3[jpayKeHHWE W OXKOr AbiXaTefbHbIX
nyTew);

+ B cnyyae Nobbix 3aTpyaHeHUH HeoBXOAWMO HeMeaNneHHO OBPaTHTLCA K Y4M-
Teno;

* npu pabore cnegyet cobniofare akKypaTHOCTb M OCTOPOXKHOCTb, NO OKOHYAHWK
paboTbl Bce npMbopbl M BelWecTBa AoMXHbI BbiTb BO3BPALLEHbl HA CBOE MECTO,
a pabouee MecTo — nNpUBEAEHO B NOPAMOK.

2. BHumaTenbHoO MWayuuTe CcofepXaHde M nopsaok nposefeHus nabopatopHoH
WK NpakTHYeckor paboTol, a Takxke Ge3aonacHbie NPUEMbI WX BoINODNHEHWS.

3. MoprotoesTe k pabote pabouee mecto, ybepuTe BCe NOCTOPOHHWE NPEAMETHI.
Mpubopbl W obopyaoeaHHe pasMecTHTe TakMM obpasom, 4ToBbl HCKAKOYMTH
WX NajieHHe W ONPoKMAbIBaHME.

4. MNposepbre UcnpasHocTe obopynosanus, npubopoe, uenoctHocTe naboparopHoi
nocyasl U npubopoe U3 cTexkna.

5. Mpu HarpeBaHWW >KMAKOCTM B Npobupke MAW Konbe WCNoNb3yuTe cneuuanbHble
nepxatend (wratuesl). Hukorga He HanpasnaiTe Ha ceBa MMM Ha CBOMX ofHO-
K/NIACCHMKOB OTBEPCTHE HAarpesaeMol NPoOMPKK MK rOPABbILKO Konbbl.
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6. Bo uabesxanue oxkoros sanpewjaetcs Gpath HE3AWMLLEHHBIMM PYKaMKW HarpeTyto
nocyay C *MAKOCTAMM W Apyrue huavyeckue Tena.

7. CobnioganTe OCTOPOXKHOCTE NPH OBPALLEHHHM € KOMOLLE-PEXYLLHMH HHCTPYMEHTa-
Mu M npubopamu U3 cTekna W nabopatopHoM nocyaoH, He BpocakTe, He poHaWTe
W He YRapAHTE WX.

8. B cnyvyae, ecnu pasbunace nabopatopHas nocyga wnu npuwbopsl M3 crekna,
He cobupaiTe MX OCKONKM He3aWMLEHHBIMH PYKaMM, a8 WCNONb3yWTe ANA 3TOW
uenu WETKY W cosok. [peasaputensbHo nocTasbTe ob 3TOM B W3BECTHOCTb Y4YM-
Tens.

9. Mpu paznqee NerkoBoOCNNAMEHRAIOWENCA HKMOKOCTH M €€ 3aropaHuH HemegNeHHO
coobuiuTe 06 ITOM YUUTENIO U NO Ero YKA3aHMI0 NOKWUHbTE NOMeLLeHHe.

10. lNpwu nonyyennn Tpasmbl coobuiute o6 atom yuuteno. HemegnenHo okaxute nep-
BylO MOMOLLL NOCTPafasluemMy, NPy HeoBXogMMOCTW OTNpaebTe NOCTPafaslliero
8 Bnuxadiwee neuebHoe yupexaeHue.

11. Mo okonuyaHuio pabotbl npueeguTe B Nopagok pabodee MecTo, caaiTe yuutenio
npubopbl, obopyaosaHne, Matep1ansl U NPU HEOBXOAWMOCTH TUATENbHO BbIMOWTE
PYKH € MBINOM.

BbINNO/THHUTE 3A0AHHA

1. Paccmotpute puc. 11. Onpegenute, niogu Kakux npodpeccuil NpeacTasneHbl Ha
cpotorpachusx. B tetpagu 3anonHute tabauuy «Mpodeccuu, ceasadHbie ¢ Buono-
rHen».

Dotorpagua Mpotpeccun Kak ceazaHa c 6Honoruei

1

2

2. BbifCHMTE, KTO W3 BalUMX 3HAKOMbIX MMEeT NpodheccHio, CBA3aHHYIo ¢ Buonoruen.
KakoBo ux MHeHWe o csoeil npodeccuu? Movemy oHM eé sbibpanu?

3. MNoarotosbTe MynbTMMeAWa npe3eHTaumio ob wWHTepecylowel Bsac npodeccuu
MK O BKNafe KOHKPETHOro y4&Horo (poccHicKoro unu 3apybexkHoro) B passutue
Buonorvn kak Hayku. [Ins BbiNOSHEHWA 3TOrO 3afaHWA WCNOMb3YHTE AOCTYMHbIE
MCTOUHMKW — Hay4HO-NONYNAPHYIO nuTepatypy no Buonoruu, cnpasoyHblie mare-
puanel, pecypcel MHTepHeTa.

H3 UCTOPHH HAYKH

MayyeHHe >XHBOW NpUpOAbl M HAKONNEHWE Hay4HbIX 3HAHMH O HEH NPOWMCXOAMT
¢ myboko# gpesHocTH. Tak, BENHKUIA ApeBHerpedeckuii yueHoin Apucmomens (384—
322 po H. 3.) 3an0XHN HayyHble OCHOBBI 3o0onorkKk. Ero yyeHwka W nocneposartens
Teoghpacma (ok. 370 — ok. 288 po H. 3.) Ha3biBaOT OTUOM BOTaHWKH, TaK KaK OH Bbin
ocHoBaTenemM BOTaHWKM Kak camocTosiTeNbHOW HaykW. [lpyroro W3secTHoro apesHe-
rpeyeckoro y4énoro funnoxpama (ok. 460 — ox. 370 po H. 3.) HasbiBalOT OTUOM
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Me[MLUMHBI NOTOMY, YTO OH NOCTABH/ MeHLKMHY Ha Hay4Hylo ocHosy. OH cobpan B ceo-
MX TPpyAax WMeBLUMECcA K TOMY BPEMeHM 3HaHHA O CTPOEHWH OpraHM3Ma YenoBeKa.
[Wnnokpar nKcan o TOM, YTO Ne4YnTb Haao He Bonearb, a 6ONbHOrO YenoBeka W NpH
neyeHuH Bpady He UMeeT Npaga HaHeCTH Bpen 300p0oBEbLD CBOEro NnauveHTa. Benb Hepa-
pPOM B HalWMW OHW BCE BbINYCKHWKKH MeWMUMHCKWX WHCTUTYTOB TOPXKECTBEHHO AaloT
knartey lMnnokpara.

Yuenukom u nocnegosarenem lWnnokpata cuutan cebs BeNHKMH PUMCKMH Bpad
KnaBdui Manen (ok. 130 — ok. 200), MHOro neT NEYMBLUMH paHeHbIX rMaAHaToOpoB M
noToMy npekpacHo pazbupaslKics B CTPOEHWH opraHKamMa venoseka. Ox Hanucan 83
TPYAA NO AHATOMHH H MEeOMUHHE, M 3TH KHMIHM B TEYEHHE NOYTH NOAYTopa ThICAY NeT
ObiNKM ABTOPUTETHBIM MCTOYUHMKOM 3HAHWA AN Bpadyeild, aHATOMOB W (PUIMONOrOoB.
laneH cTan ocHoBaTenem CoOBpeMeHHOW hapMaKkonorHi — HaykKH O fieKapcTeax.

O Bknage ApYrMx y4éHbix, B TOM YMCNE W OTEYECTBEHHbIX, B Pa3BUTHE HayuYyHbIX
3HaHWH Bbl y3HaeTe NPH W3YYeHHH Pa3fNWuHbIX pa3fencs GUoNorku.

Kak cozpgate MynbTHMegHHHYIO Npe3eHTaALHIO

MynbTHMeOMHHAA Npe3eHTalUWA MCNONb3YIOTCA ANA Toro, Y4Tobbl BLICTYNAKLMHA CMOr

HarNsAHO NPOAEMOHCTPHPOBATE AONONHHTENBHBIE MaTepHantl K cBoeMy cooblieHMIo.

OHa pomkHa COOTBETCTBOBATh UenaM cooblUeHWA, ero COfAEepyKaHWIo W BPEMEHH,

OTBOAMMOMY ANA ero npefcrasneHus.

1. HayaneHbimM atanom paBotbl Bcerga sensetca paspaboTtka cueHapWs npeseHTauuM
W oTbop MaTepHanos, Ha OCHOBE KOTOPbIX oHa Byfer co3faHa, a 3aTeM yxKe npH-
CTynaloT K HenocpeacTeeHHoMy odopMmnennio cnanpoe. He 3abbisaiite ykasbisate
HCNONb3YEMbIE HCTOYHHWKH B NPe3eHTaLHH.

2. Cobniopainte efMHbiM cTWnb ocopmneHHs cnangos. Maberaite Takux crunen,
KoTopble ByayT oTenekatb BHHUMaHWe 3pWTENed OT COAEpPKaHWsA Npe3eHTaLMM.
Ha ogHoM cnaipe peKoMeHAyeTca MCnonb3oBaTh He Bonee TPEX UBETOB: OQHH ANA
dhoHa, OfMH ANs 3aroNoBKOB, oAMH AnsA Tekcta. [lna doHa U TeKcTa HCnonb3ayWTe
KOHTpacTHbIE LEeTa.

3. lna npeacTaBneHWA TEKCTOBOW WHGOPMAaLMKM WMCNOMNb3YHTE KOPOTKHE Chosa
W NPeanoMeHHs. 3aroNoBKH AO/MKHbBI NPUBNEKATL BHUMaHWe ayauTopuu. He ctouT
CMELUMBaTb Pa3Hble THNbI WPHKTOR B OAHOW NpeseHTauMK U 3noynoTpebnsTte npo-
MMCHBIMM BYKBaMM, NOCKONbKY OHH YMTAKOTCA Xy»Ke CTPO4HBIX.

4. He cToMT 2anonHaTh O4WH cnaig cauwkom Bonslwum obbeMoM HHhopMaLMK: cny-
WAaTEeNH HE CMOryT eWHOBPEMeHHO 3anoMHWTh Bonee Tpéx hakToB, BLIBOAOE
Wnu onpegeneduii. Ecnu Ha cnailge pacnonaraerca KapTHHKA, HagNMCh Nyudlle Bce-
ro caenate NPAMO Nog Hel.

5. BenoMmoratensHaa uHopMalMa He AonmxHa npeobnanate Hag ocHosHoH. He cTouT
TaKme 3noynoTpebnAaTe pasnMuHbIMH  aHWMaUMOHHBIMKM 3dihbekTaMM — OHM
He [ONXKHblI OTBNEKATE BHMMaHHe OT COflepXKaHWA WHopMalMKy Ha cnange.

6. OBvem npeszeHTauWA He JomkeH BbiTe cavwkoMm Bonbwum, OntumansHo 10—
15 cnarpos. PaccudTbiBaeTe, YTO Ha OJHH CNaKA YXO4WT NPHMEPHO MHMHYTa fOKNa-
na. Ecnu y Bac HamHoro Bonblue cnaifos, Y4eM BPEMEHM, TO Bbl He YCneeTe MX BCe
nokasatb, NMBo Byaere NokasbiBaTh MX CAMLIKOM BbICTPO WM ayAWTOPHSA HE NOMMET
noknaga.
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POJIb BUOJIOI'NH B X KU3HHU
* COBPEMEHHOI'O YEJIOBEKA

Poas FHONOTHH B MOSHAHHH OKPY/KAIO-
HIEr0 MHPA H NPAKTHYECKOH JEATEJLIO-

1. Kakoe 3HayeHWe ans nosHaHus Yyenose- CTH COBPEMEHHOIO YENOBEKA. C mMepBhIX
KOM OKpYXalolero Mupa uMeet Hayka? AHel HH3HH YeJI0OBeK MO3HAET OKpPYKAalo-
2. Kakue npu3Hakw, Hapsagy ¢ obbextom muit ero mup. Ho ocoboe sHavenue ans
HCCNeQ0BaHUA, XapaKTepU3yIoT qeJIOBEKA HMeeT HaydYHOoe I03HAHHE

TY MAK WHYIO Hayky? OKpYyKalouere Mupa. BHonornyeckue

HCCIeIOBAHUA MPOBOIATCA € LeNbio HU3Y-
HeHUM PA3IMYHBIX [POLECCOB U HABJIe-
HH, IPOTEKAIOII[HX B *KHBOH npupoge.

B 6uonoraM HOBRIE OTKPBITHA cosfamT Hasy AOA MHOMKECTBA NPaKTHYECKHX
AOCTH3XEHHUH B MeJHIIMHE, CENBCKOM X03AHCTEE, TPOMEIIIJIEHHOCTH H APYTHX 0b6aa-
CTAX 4YeJOBeYeCKOol JAeATeNbHOCTH. OTKDBITHA COBPEMeHHOH DHOJOIMH NO3BOJIAIOT
BEIpaboTraTh adypeKTHBHEIE NVTH JeYeHHA H NpodHIaKTHKH PasIHYHBIX GoaesHell,
B TOM YMCJIe M TeX, KOTOPhIe paHbIle CUNTATHCE HeuanedyumMmeiMu. Mayuerme cTpoe-
HHUA U OPHHIUOOE pAbOThl PASIHMYHBIX CHCTEM KHUBRIX OPraHM3MOB MOMOTIH HANTH
OPMIHHAJILHEBIE PEIIeHHA B TEXHHKE H CTPOMTeILCTEE. BHoMOrHA Tak)Ke OKAa3kIBAET
3HAYHTENBHOE BIMAHHE Ha pPellleHHe TAKHMX BajKHBIX npobieM, Kak IMPOH3BOACTEO
NPOJAVKTOE NMHTAHHMA, NOMCK HOBEIX MCTOYHHMKOE 3HEPrdH, OXpaHa OKpY:Kawlei
cpensl 1 ap. (puc. 13).

SA3LIK EHOJOTHH: TEPMHHEI, TTOHATHA, CHMBOJEI, YTo6BI ocTHYE YelleXxa B Hay-
Keé YVYEHOMY HeoOXoQHMO YMeTh 0DIATHCA M B3AMMOAeHCTROBATE ¢ APYVIHMH WieHa-
MH HayuHoro coobimecrea. BaxuriM npussnakoM nw0boil HAaYKHU ABIAETCA HaIU4YHe
cOBCTBEHHOTO A3biKA HAYKU, BKIOYAIONEro B cebA CHCTEMY NOHATHH, TEPMHHOB
H CHMEBOJIORB.

Buonorna He ABAAeTCA HCKIIOYEHHEM, H ¥ Heé ecTh CBOHl HAVYHEIH A3HIK.
Vuénomy, HNocBATHBIOeMY ceba ToM MAM MHOM obnacty 6GHMoMOrHyYecKON HavKH,
a Takyke aw0boMy OHOJOrMYecKH IPAMOTHOMY 4YefoBeKy obAsaTelnLHO HAA0 HAa-
VUHUTECHA UM BIAJETE.

IlonaTue — cucTema MEICTelH YeIOBeKa, BRJensoman u obobmaloman pasamus-
Hbleé NpeJMeThl HMJHM HABJeHHUA No 00IMM M crHenudUYecKHM IJI8 HHMX IpH-
ZHAKAM.

Tepmun — (oT JaT. MepMUHYc — TOpefesa, TPAHNIA) CAOBO HJIH CIOBOCOYe-
TAHHME, SIBNAIOHIEECA HAZBAHMEM HEKOTOpOrc NOHATHUA ONpefeléHHON obnactu
HAVHKH.

B page caiyuaes B A3BIKE HAYVKH TEPMHH MOKeT OLITE 3aMeHEH CHMBOJIOM — cIle-
NMANBHEIM rpadHYecKHM 3HAKOM, [IO3BOJIAKIINM 3aMEeHHTE TOT MJIH HHOH TepMHH,
0b03HAYAIONINIH COOTRETCTRYIONIEE TIOHATHE.

Hanpusep, ¢ NO3HIINK 6HOTOTHYeCKHX NOHATHIL, MHOIHE [TpeJICTABUTENH KHUBOI
OpUPOALl M0 CBOMM HHAMBHIVATRHBEIM IPH3HAKAM MOCYT BBITE OTHeCeHB JuUbO
K MYXKCKHM, nub60 K XeHCKHMM ocobAM (KOT M KOMIKA, IMeTYX M KypHIa H T. II.)
Camern MM caMKa — 5TO Te TEPMHHEI, KOTOPEIMH MEI HX MOXKeM HazeaTsk. [lna opo-
CTOTBEl ¥ HATJIAJHOCTH 3TH TepPMHMHBl MOKHO VCHElIHO 3AMEeHHTh QOCTATOYHO pac-
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BeegeHue B Buonoruio

OxpaHa okpy*aowei cpegs  Pa3paboTka HoBLIX CPeacTe
WM METOA0B NeveHns BonesHein

MNpoussoacTeo

Byonorv4ecknx CpeacTs h

3aLUMTEI pacCTEHWIA N MpowzeopcTeO
OT BpeauTenei NEKAPCTE, BUTAMWHOE,
u BboneaHei

BaKLUWH, CLIBOROTOK

NpownseoacTeo MpowaeopcTeO
KOPMOBBIX NPoAyKTOB
nobasok : MUTaHWS
AN KMBOTHBIX

ﬁ]"h

CoapaHwe BriBepeHue
HOBLIX COPTOE  HOBLIX NOPOA
KyNLTYPHBIX PACTEHWA  AOMALLUHWX XKWBOTHBIX

Puc. 13. Pone BuMonorvk B NO3HaHMW OKPYXaIOWEro MUPa W NPakTUHeCcKoW AeATensHoCTH
COBpeMeHHOro Yenoeeka

MpOCTPAHEHHLIMH B HayKe CHMBOJaMiH — Konké u mutT Mapca (O') u sepkano
Benepst (@) (puc. 14). Crpoenue nBeTka MOXKeT ObITH NPEJCTABICHO B BUJE ero
GOopMYILI H AHATDAMMEL H T. 1.

HceTrounukH BHOJOTHYECKHX 3HAHHI. PesyneTaThl HeCelOBAHUA, TIONVIEHHBIE
VYEHEIM, He 6YAVT HMeTh NPAKTHYECKH HHKAKOH IIeHHOCTH AJTA PacIIHpeHUA Hayd-
HOH KapTHHLE MUPa J0 Tex IIop, MHOKa HCCAefoBATe b He MOJeTHTCA UMH ¢ coobie-
CTBOM KOJLIEr Yepes CBOM Hay4dHhbie nMyGaMKanuu, B ToM uuciae 8 Hatepuere, a Tak-
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§ 3. Ponk 6MONOTAN B XW3HW COBPEMEHHOMO YenoBeka

gQ

Puc. 14. Cimeonsl Bronorvyeckoro a3sika (3HakM Mapca u BeHepsl, ropmynel
W AMarpammel LUBeTKa)

ke uepes yuebHy0 auTepatrypy. B peayaeTaTe Takod pabGoTH NOABIAITCA
pPasnUYHLIC HCTOYHHKN GHOTOTrHYECKHX 3HAHMIE — SHOUKIOOEIUN, CAOBAPH, CIIpa-
BOYHHMKH, OIpPEAeTHTeNH, KapThl, GoTo- H BHAeOH300pasKeHUsA, KOMIObIOTEPHEIE
faskl JaHHBIX, Y4eDHHEKH, yviebHBIe mocobMa M Ap., KOTOpPBIE € YCOeXOM MOXKHO
HMCIONBL30BATE B JAaNbHelmeidl MccaeloBaTenbcKoi pafore m B ofpaszoBaTelbHBIX
nenax. Kak B ycroeuax HayuHOIH paboTel, TAK W B Oponecce yaefHo#l paboTsl Heob-
XOOHMO HAYVHHTLECA NOJIB30BATECA TAKHMH HCTOMHHKAMM.

BaxkubiM aTanoM B paGoTe ¢ pA3IMYHBIMKM HCTOUHMKAMU SABJASETCS IOUCK M I1pO-
BePKA JOCTOBEPHOCTH HAHJeHHOH B HUX HHpoOpManHH (cM. MaMATKY Ha c. 25).

- 3ANOMHHTE

Azbik GHONOrMH: TEPMHHBI, MOHATHA, cHMBOAbI * HMcTOMHHKH GHONOrHYECKHX
ZHaHHA

MPOBEPBTE CEBSA e

1. B 4ém 3axniodaetcs ponb BHoNOrMM B NO3HaHMKM OKpPYXaiouiero mupa?

2. Kakoso aHadeHWe EHGIIDI'HH B HPEKTHHECKGITI AeATeNbEHOCTH COBpeMEHHOro 4Yeno-
Beka?

3. 3auem Hayke Heobxoaum ceol s3bik? EcTb fiM cBoM A3biK y Buonoruu?

NoOAYMAMWTE!

Ty,

Mos na6opaTtopus

BbINTOJTHHUTE 3AH4AHHUA

1. MNpusenute npumepsl 3—4 Buonorkueckux TepmuHoe. [laiTe WM COOTBETCTBYIO-
24 LiHe onpeaeneHHs.
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Eeenenue B Buonoro

2. MNpueegute NPUMEPLI M3BECTHbIX BAM WCTOMHWKOB BWOMOrMMEcKon MHcopMaumu.
3anonHuTe B TeTpaau Tabnuuy vcmoyrHuky Guonozudeckux 3HaHul no obpasuy.

Kakan
Bug Yem npegcrasneH
> NMpumep HHthopMayHa
MCTOMHMKA {yTo 37O TAaKOE?)
npegcrasneda
JHUMKNONEOHMA HayuHoe wnM Hay4Ho-nony- Buonorus. Onpegenexmsa,
NAPHOE CNpaBoyHOe M3aa- CoepemeHHan Teaucsl, thamunum
HWe, Cogepmalles cucTemMa- HANKCTRHPOBAH- YHEHBIX pacnonoe-
THIHPOBAHHYID HH{hDPMH* Had aHUWKnonenova Hbl B KHHIE
MIO MO pasnxuHbiM obna- no ancasuty
CTAM BMONOrHYBCKMX 3HAHWA

Yto obluero ¥ B YEM pasnHualoTca AaHHble HCTOUHWKH WHibopMaLMKn?

LA K YCIIEXY

Monck HHpOpMALMK € HCNONb30OBAHHEM PA3NHYHBIX HCTOYHHKOB

Ons Toro 4ytoBbl HAYYMTHCH HAXOAWTb HEOBXOAMMYIO MH(OPMAaLMIO B PasNWUHbIX
MCTOYHMKAX, HEOBXOAHMO H3YUHTE HHCTPYMEHTB! NOMCKA, 3AN0XKEHHDBIE B HHX.

PexomeHgaumu no noucky MHOpMaUMKU B CNOBapAX, CNPABOMHUKAX M IHUMKNONELM-
AX TaKKe NpefcTasneHbl B CAMHX 3THX MCTOMHMKAX M, KaK NpPaBHio, HOCAT YHUBEpCaNb-
HbiH XapakTep. B HWX, Kak W B ydebHWKax, WMeeTCcA ornaBneHHe, a Takke pasfH4Hbie
npeadmMemHsle YKa3amenu U,/ WNH NepcoHanul, UMeKoLWMe CCbINKK Ha KOHKPETHbIE CTpa-
HULbI MCTOUHMKA, e NpeacTaBneHa COOTBETCTBYIOWANA TeKCTOBaA WHopMauMs W,/ UK
PHCYHKH O KOHKpeTHOM npegmete (obbekTe) UK © NepcoHe — M3BECTHOM, BbIAAKOLLEM-
Cs Yenoeeke.

Ona poctyna k wHdbOpMauMM, NpPeacTaBNeHHOW Ha cTpaHuuax MuwmepHema,
MCNONb3YETCA CNEeYMANbHAR KOMNBIOTEPHAA Nporpamma — 6Gpay3ep. 3TH NporpaMmsi
BbiIBAIOT pa3HbIMK, HO NPHUHUMN paboTbl € HUMK yHUBEpcanbHbin. [ns gocTyna K Hy»x-
HbIM HHTEpHeT-pecypcaM HeobBxoaWMo 3HaTh MX TouHbIM cemeBol adpec.
Mpoeepaem pocToBEpHOCTL HHbOPMALHHK
1. Pabotas ¢ MHPOPMALMOHHBIM HCTOYHMKOM, ONpeaen1Te 4OCTOBEPHOCT NpeacTas-

NEHHOW MHPOPMAaLMK NYTEM NOMCKA OTBETOB Ha CReaylolMe BONpoch:

» Kak gasHo onybnMKkoBaH AaHHbIH MCTOUHHK MH(POPMALIMK WK Kak AaBHO 0BHOB-

nanca calt (e cnyvae aneKTpoHHOW nybBaukaymm)?

*  Komy npuHagnemuT McTouHuK MHdopmauun? Yto o HEm MasecTHO?

* Kro aBTop npefctaeneHHoH WHpopmauHK? Yto o HEM HasecTHoO?

* Wmeer N1 aBTOp NPaBo Ha NPeacTaBNeHHe 3TOW HHOPMALMK OT CBOEro HMEHH?

« CopepmuT NH MCTOYHMK ODbEKTUBHbIE HAay4YHble bakThl MNWM BbIpaXKaeT IMYHoe

MHeHWe asTopa?
* M3 kakWx MCTOYHMKOB cam aBTop nonyydn wHdropmauuo?
* MoHO N NepenpoBepuTh NPeAcTaBNeHHble HayYHble AaHHblé B XoAe NoBTop-
HbIX MCCNenoBaHMM?
2. lna nonyyeHus QOCTOBEPHOW KapTHHbI HEOBXOAMMO M3Y4YWTb MaTepuansl U3 pas-
HbIX MH(POPMALMOHHBIX HCTOYMHHKOB, NPOaHaNM3WPoBaTh W 0BoBLKTL CBEaeHHA.
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KPATKOE COAEPXAHMWE BBEJAEHHW A

AuzHbL — 9TO CI0XKHOE ABMTEHHE B OKPYAIONIEM HAC MEDPe (IpHpOJe), TPOABIIA-
OINeecs HCKINYUTEeNRHO ¥V 00heKTOR KHB0M npupoakl. Bee 00BekTh :KUBOIH 1IpH-
poakl 0bIaNA0T COBOKYIIHOCTLIO NIPUIHAKOE (CBOHMCTE) MHUBOI0O: KJAeTOYHLIM CTpOe-
HHeM; 0OMeHOM BeIlecTB, BKJWYANIINM NOHUTAHWe, AbBIXaHHe M BhIJeJeHHe;
cocOOHOCTHI0 K POCTY M Pa3BHTHIO, CAMOBOCTIPOM3BENeHHIO H Ap. ¥ 00BeKTOB
HEeXHBOH IPHPOALI TAKIKE MOMHO 06HADYKHTE 9TH OTAelbHbIe IPH3HAKH, HATIPH-
Mep pOCT, HO He HX COBOKVIIHOCTE.

O6BeKThHl MHUBOH M HeXHUBOH NPHPOALI SHAYHUTENLHO OTAHYAIOTCH APVE OT IpYy-
ra, Ho NpeJcTABAAIOT coboil eMHOI Henoe. YHHUTOKeHHe HeKUBOH IPHPOIE] HEHS-
fesxHO BIedeT 3a coboi rufens Beero :KuBoro. HepasyMHas HeATelLHOCTE YelOBe-
Ka B IPHPOJe MOMKET IPHBECTH K 0YeHb CePLEIHBIM IIOCIeACTBHAM, ONACHBIM JIA
CAMOIO HeJI0BeKa, TAKMKEe ABIAIONIErocH YACTLI0 IPUPOALL.

OpauM 13 criocoboB MO3HAHKSA Ye/I0BEKOM OKPY:KAalollero MUpa ABJAHeTCs HayKa.
Hayxoil 0 pasnIUYHBIX NPOABNeHHAX MHUSHH ABNAeTcA dmonornsa. B saBHcHMOCTH
OT M3YYaeMbIX O0BEKTOB HCCIeMOBAHNA BRIAEJIAIT OCHOBHEIE pasfgenbl GMONOTHH:
foTaHMKY, 300JI0THIO, PKOJOTHIO, IHTONOIHI, AHATOMHIO, (PH3HOMOTHIO M Ap.
Buogorua uMeeT TeCcHLIE CBAZH ¢ APYIHMH HAVKAMM — XHMHEH, (husuKoit, reorpa-
dueit, maremaruroil 1 ap. IloMumo yuénsix, KoTOphle NpodeccHOHANTEHO 3aHUMA-
IOTCA H3YyYeHHeM HayYHBIX NMpobaeM, cyNlecTBYeT MHOMKeCcTBO npodeccHil, cBaA3aH-
HEIX ¢ 6Monornei (Bpad, BeTepHHApP, NCHXOJOT, aTPOHOM, JKHBOTHOBOJ H JP.).

Buonoruueckue 3HaHUA HYMHEI B MOBCEHeBHON MH3HA NPaAKTHYECKH JoOoMy
yesoBeKy. OHM He TONMBKO HAKAIIIHBAIOTCH B PASTHYHLIX HHPOPMAIIMOHHLIX MCTOM-
HUKax (yueOHHKAX, HAYYHO-MONYJIAPHON JUTEPATYpE, CIPABOYHMKAX, pecypcax
HuTepHeTa), HO M ToCTOAHHO MeHAwTcA., Kamjgomy denoseky Heo6Xoaumo
HAYYHTLCHA NOJB30BATBCA 3ITHMH MHCTOYHHKAMH, OBJajleTh NOpHEMaMH TNOHCKAa
HHGOPMAIIHH ¥ OIEHKH €€ JOCTOBepHOCTH,

b | HPDEKTBI H MCCHeJoBaHUA [

1. Cxogerso u pasauyus KUBOCO M HEKHBOTO.

2. OcHoOBHBIe IPU3HAKU KUBBIX OPraHU3MOB.

3. "KuBas B He:kMBas NpHUpoOJa — eIHHOe LeJ0e.

4. IIpodreccun, ceasanaHbie ¢ HHOMOrHeEll.

5. OreuecTBeHHBIe YUéHble, BHECIIHe GONBIIOH BKJIaJ B pasBUTHe GHOJOTHH.
6. Bravenwe GHOMOTHYECKUX BHAHMIH B KH3HH YeOBEKA.

7. Buonorna — cuctema HAVK 0 JKHBOH npHupoje.

8. JlabopaTopHoe o6opy/I0BaAHHE B HIKOJALHOM KabuHeTe GMOJOTHH.




NnEEER

METO1bl M3YVYEHMA
XXUBOM NPUPOADI

[Onsa nozHaHKa *KUMBOW NPHUPOAbI BAXHO
npaeuWibHO BbIBpaTh Hay4Hble MeTofpb,
KoTopble OyayT Wcnonb3oBathecs ANA
uccneposaHus. CoBOKYNHOCTh MeTo-
OB, UCNOMb3YEMbIX B HAY4YHbIX MCChe-
foBaHMAX, oborallaer 3HaHWA Jenose-
ka 06 okpyKawouem MWpe, No3BONSET
eMy NMOHMMaTb NPOLECcChl, NPOMCXOAA-
WMe B KMBOHW npupoae, npeaBHAaeTb
MX W MCNONb30OBaTh B CBOEH NpakTHye-
CKOMW AEATENbHOCTH.

Bbl Y3HAETE

— YTO TaKoe Hay4HbIH MeToa;

— KaKWe MeTofbi MCNONb3YIoT ONA M3y-
YEHHWA XKHBOW NPHPOAbI;
Yem T'EOFIETH"IECKHE METOObl OTNHYa-
OTCA OT HPEKTH‘-IECKHX;
KaK NNaHWpoBaTh M NPOBOAMTE Hayd-
Hbié HCCNeNoBaAHMS,

Bbl HAYYHUTECDH

NPOBOAWTL HabnloaeH!s;

M3MEPATH W3ydyaeMble obbeKTsI;
onucbiBaTe ©0BBLEKTHI W pe3ynsTath
MCCNEAOBaHMUA;

NPOBOAWTL 3KCMEPUMEHTBI M BECTH
KypHanbl HabnoaeHu.
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4 METOAbI NCCJIEJOBAHUNA
* BBbHOJIOTHH

HAy4HOE 1MO3HAHHE. YeloBeK cTpeMHN-
CA MMOZHATE OPHPOOY, KOTOPpadA ero oKpy-

1. Yro takoe wccnenosaqme? skaeT, ¢ rny6oroit gpesHocTH. [lepBobnIiT-
2. Kakue metogbl MccnenoBaHMs Bel 3HaaTa? HEIe TI0O0H OMeHbs MAJO 3HATH O IpHpOoIe.
3. Kak Yenosek nony4aet 3HaHWA © NpH- Ho oHm sBHjgenu, 4TO OJHM pacTeHHHA

pone? He NOX0HH Ha Apyrie. 3HAMH, YTO PRIOLI

ofuTalOT B BOJEe M XOPOIIO TJIABAlOT,

a NTUIE OLICTPO JETAOT B BO3AYXe.
Hnrepec nepeobbITHOrNO Yel0BeKa K MO3HAHMIO KHUBOrO OLLN B IEPBYIO o4epeih CBA-
3aH ¢ IPAKTHYECKUMH IeJAAMM: HAA0 OBII0 HAYYHTHCA HAXOAUTHL CheJobHEIe pacTe-
HHA, Y3HATH, Ha KaKWUX 3Bepeil oxorurhed. [lonydeHHBle 3HAHHUA NepelaBalHCh
M3 TIOKOJNIeHWA B ToKojdeHHe, CBelleHHMA 0 JKHWBBRIX OpPraHM3MaX HaKaNJIWBAJIHCh
TeIcAdeeTHAMHE. M3 nmorpebHocTell NMPpaKTHKH NOCTeNeHHO BOSHHMKIA HAYKA —
ocoDBIil BHJ] Ye/IOBEMECKOH JeATeNLHOCTH, HANPABIEHHBIH HA MOMYyYeHHe HOBBIX
sHaHuil 06 OKpYKALIOIIEM MUDE.

HAYUHBIA METOJ M3YUEHHA KHBOR nPuprojibl. HayyHoe 3HaHHe POAHMJIOCH
M3 HemoCPeACTBEHHBIX IOBCEJHeBHBIX HabmoJeHHH, HAa OCHOBe KOTOPBIX JIOAH
MOJIYYHJIN MHOI'O AOCTOBEPHEIX BHAHMIE 0 MuBOI npupoge. OT xkureiickux Habiio-
JeHHil HAYYHEIE 3HAHUS OTIHYAIOTCS TEM, YT0O OHM JOJMHLI BLITE 0DOCHOBAHHEIMY
M A0Ka3yeMbIMH, COAepXKaTh 06bACHeHHe TOr0, KaK noaydeHsl. J[JIa M3ydeHUsA
JKHUBOM NMPHPOALI B Xoje OGHOMOMHYECKHX HCCAeJOBAHMI MIPUMeHAIOTCA PasIHYHbIe
Hay4HbI€ MeTOJIbI, KOTOPhIE CHeAYeT PACCMATPHBATH B KaYeCTBe OCHOBHEIX MCTOY-
HUKOB 3HaHW. Hayunsni meron (o1 rpev. memodoc — crmocod mosHAHWA, TYTh) —
9TO COBOKYITHOCTH MPUEMOB M OIepaluil, HelloIbayeMbIX NP MOCTPOEHHH CHCTEMBI
Hay4YHBIX 3HaHMi. BaxuelimumM TpebosaHMeM K HAYYHOMY METOAY SABJIAETCH €ro
00 BEKTHBHOCTDH, HCKJIIOYAKIIAA MPONUSBOMILHOE TONKOBAHWE Pe3yJILTATOB MCCIeN0-
BaHMA.

PaznuuaorT npakTHYeCcKHe M TeopeTHYecKHe MeTobl. K mpakTHYecKHM MeTO-
AaM OTHOCAT HabnlojleHHe, HiMepeHMe M sKcnepuMeHnT (onswit). Teoperuueckue
MeTO/[bl CBA3AHBI ¢ 00BbACHEHHEM Pe3yIbTATOB, MOMYYEHHBIX B Xoje HabmogeHus
MM ONBITHRIM NyTéM. OHM NPHBOAAT K YCTAHOBISHHIO PASTHYHBIX 3aKOHOMEPHO-
CTeil W B3aMMOCBA3eil, a B KOHeYHOM HTONe — BaKOHOB NPHPOALI. 3HaHHE 3THX
3aKOHOB NO3BOJAET YeJOBEKY MOHHMATH MPOIecchl, MPOMCXOAANIHE B KUBOH MpH-
poje, IPeABHAETh X M MCIIOJALIOBATE B IPAKTHYECKHX IeNaX.

HezasucHMo OT TOro, KAKHE MeTOAbl HCOOAL3YVIOTCH B HaVKe, JJI8 KasKJ0ro ydé-
HOTO BaKHEHIINM J0JKeH OCTABATHCA NPHHIMI «HUYero He MPHUHUMAI Ha Bepy».
IlooToMy pes3yabTaThl, MOJAYYeHHLIE B X0Je HAYYHOIO HCCIeJOBAHHA, CTAHOBATCA
HAYYHBLIMH GaKTaM#® TOJLKO MOCTEe TOr0, KAK NPOBEPeHbl M MOATBePKAEHBI APYTH-
MM HMCCJIEJJOBAHMAMM.

K OCHOBHBIM HAy4YHBIM METOJAM OTHOCHATCA Mabnrrodenue, axcnepumenm
(onwiT) ¥ usmepenue. Brarogapa NpUMeHeHHIO DTUX METOJ0B VHEHBIMH OBLT HAKO-
nieH GeclleHHBIH faras sHAHHH 0 pasJAHYHBIX ODHoOMOrHYecKHx obbexTax, ONpolec-

28 cax M ABIeHHAX. B gansHeliimeM VYEHBIM VIAJNOCH TEOPETHUYECKH 000BIOHUTE MOay-
YyeHHBIE JaHHBIe W CcHOPMYJIMPOBATE TeopMHM B obnacTu OGHMOJIOrHMH, KOTOpHIE
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Mmasa 1. MeTogbl MIYYEHHMA XMBOW NPUPOALI

cocTaBaAnT PyHIAMEeHTANBHBIE OCHOBBI
CcOBpeMeHHOH OHONOrHYecKoH HAVKH.

Hayuas 6o10rHI0, BBl Y3HARTE O HAYY-
HBIX MeTOOAX M HAYYHTeCh NOJB30BATHCH
MMM [PH HpPOBejeHMH OHOMOrHYECKHX
HCCNeJOBAHMII., DTO NO3BONMT BAM pas-
BHTb HaGMOAaTe/1bHOCTb, YMEHHE DKCIe-
PHMEHTHPOBATL, JOIMYHO OOBHACHATH
NOJYYeHHEIE pPe3yaLTATEH, (GOpMyIHpPO-
BATH BbLIBOJGL.

METO/]T HABJAWJEHHA B BHOJOIHH.
Haubonee pacupocTpaHéHHEIM METOAOM,
¢ NOMOLIBIO KOTOpOro uenosex mayuaer FYC 15.Mposeaenmne nabniopenmni
npHapoay, Asaderca Halarwdenue, OHO
JaBaJo IeHHBIe 3HAHHA 00 OKpPY/XKAKIIEM MHpe elllé NepBOORITHOMY 4YelIOBEKY
M CETOIHA MPOA0IKAST HCTIOJMBE30BATHCA B HAVKE KAK CAMOCTOATENRHO, TAK H B Kave-
CTBE SMeMeHTa APYIUX Hayuublx meroaop. HaGmiogenme — 3T0 BOCOPHATHE IPH-
poanbix 00beKTOB MM ABJAEHHMH ¢ NOMOIbIO Opranos 94yscTs. B xoae nabmogenus
ofbeKTa HJIH ABJAeHHA YeJOBeK JHINb (GHKCHpYeT pe3yabTaThl, He BMelllHBAACH
B caM nponecc (puc. 15). HanpuMep, HalGmofleHHa 3a Ce30HHBIMH ABJIeHHAMH
B KH3HH PACTEeHHH H ;KHBOTHBEIX, KOTOPEIe H3yYaeT (peHOTOTHA (OT Tped. ghaiino —
FSIBJAD B A020C¢ — HAVEa).

Habawogenue Kaxk HaydHBIH MeTO/ MOSHAHHA JOJAMHO COOTBETCTBOBATL CIAEAYIO-
UM TpeboBaHHAM:

— OBITH IeNleHANIPABJIEHHBIM, T. €. JOJAHEI OBITH OlpefeseHsl H CHOPMYTHPO-

BaHBI OeNk ¥ 3afa9d Habnwogenns,

~— NMPOBOAHTLCHA 10 ONpeAeleéHHOMY IIJIAHY;

— [ABATbH TOYHbLIE PE3yJILTATHI;

— COBIAJIATH € MOBTOPHLIMH HabMIOAeHHAMH B TEX e YCIAOBHAX.

IMonyyaemblie B X0le HABMIOLEHWA OTBETHI HA MOCTABJeHHLIE BOIPOCH! HeOoOX0MH-
MO Kak MOMKHO moapofHee BATHCHIBATE B CIENIHATHHBIN JHeBHUK Habmogean#n. Ina
NOAYHIEeHHA AOCTORBEPHEIX Pe3VIILTATOR HeoOXOANMO NPOBECTH NOBTOPHEIE Habmofe-
HHA B TeX e YCIOBHAX.

B nHepHMEKe HaOAWOAeHUI YKASBIBAIOT MECTO, JATY H BpeMA HabawaeHHsA, a TaK-
ke cofep:xaHde HabOmwomaeMoro ApleHnA. PesynbTaThl HabMwoaeHHH odopMIAKRT
B BHJe MHCEMEHHOTO OTYETA ¢ PHCYHKaMH, doTorpadmamMu, KOMITEKIIHAMK B T. 1.

OBBEKTE, NPOLECCH] H ABJTEHHA JKHUBOH nruproabl. To, Ha uTo HanpaBiIeHa jes-
TeJAbHOCTS Ye10BeKa [IPH M3YYeHHH KHUBOH NpHpOALI, HasbiBaOT o6BbeKTOM (OT J1aT.
oGeexmym — npeamer). Hanpumep, o6 beKTOM H3YYeHHA MOeT OblTh OTHIA, Iepe-
NpeITHBAKIAA C BETKH Ha BeTKY, JeTdAmada 6abouka, nBeTyldlee Ha JeCcHOH oNyIOKe
pactenne (puc. 16).

C ofbexTaM#H XHMBOH NPHPOAL] BCE BPEMS YTO-TO MPOHCXOAWT: HTHILE CTPOAT
rHéaga, U3 AUl DOABJIAIOTCA NTeHIbl, U3 DYTOHA pACKPRIBAGTCH NpPEKPACHBIN I[Be-
Tok. CobbiTHe, cayyal, NpoABIeHHe Yero-aubo B BUAe HaMeHeHHH HA3BIBAIOT ABIE-
HHeM. SBrenud, mocaefoBaTelbHO CMeHAWIHe APYr Apyra, o6pasyioT mpoiecc.
Hanpumep, Korga MeI KVeM Gyrepbpon, cradana paboTaloT HamH 3y0B M AIBIK,
MeXaHHYeCKH pasMelsdad MHIY, a4 CAIHHLIE JKele3kl CMATHBAIOT ey, YToOhI eé
66110 Jerko nporaoTHTh. [lo nHImeBoAy HHIGA, HEpPEMEIIHBASCH, HepegBHUTaeTCH
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Puc. 16. OBbekThl XMBOW NPUPOaAbLI

B JEeJVI0K, IJle COeJHHARTCA C JKeJYVJ0YHRIM COKOM H NPOMCXOAHT e€ JalbHeHllee
nepepapueanne. Tak, MOCTENeHHD PACHIETIAACE HA OT/EeNbHBIE COeTHHEHNA, ITHIILA
nepeBUTaeTCA N0 NHIIEBAPHTEILHOMY TPAKTY, HACBIIIAA OPraHW3M NHTATENRHEI-
MH BelnecTBaMu. HenepepapeHHble OCTATKH BBIBOAATCA M3 opranMsma. Bee, uTo
MBI ceiidac OONHCATH, IpedcTaBadeT coboll MHIeBAPHTENBHLIN Opolece, obpasoBan-
HEI CMEHAMINUME APYT APVra ABTeHHAMM,

HenayuHoE 1no3HAHME. Yenosex noaydaeT 3HaHMA o6 OKpy:KalolieM MHpe
He TOMbKO B PeayIbTATe HAYYHRIX HccaenoBaHuil. MHoroe Mil V3HABM M3 OPOM3Be-
AeHHH THTepaTyVphl H HCKYCCTRa, pabor dunocodos, a Tak:ke U3 oBBIZIEHHON 3KHA3HH,
Ba:xkHoH 94aCTRIO KH3HH MIOAeld SBIAETCH MCKYCCTBO, B KOTOPOM OTpaskaeTcH XYI0-
JHECTBEHHOe nosHaHHe npupogsl. [TosTel, nHcaTen, XyA0XKHHKH CO3JAIT OPOH3-
BefleHNA MCKYCCTBAa, HaX0AA B OPHPOAe BAOXHOBEeHHe H 0o3apeHHe JAJA TBOpPYeCcTEAa.
Emeé oguua yAHEATENLHEI Jap, KOTOPEIM DPHPOJAa HaJelHJa YellOBeKa, — 9TO BO3-
MOKHOCTh He IIPOCTO CJABIIIATE 3BYKH OKPYZKAKINErD €ro MUpa, HO M YYBCTBOBATH
HX KpacoTy, VIaBJINBATh PHTM H MeJIOJHYHOCTh. Jap0:KAeHAe MY3bIKaIbHOTO ACKYC-
CTBA CBAZAHO C BOCOPHATHEM M OTPAMEHHEM Be/IHYECTBEHHLIX 3BYKOB IPHPOILI —
HIeJIECTA JMCTBhI, OEHWUA IOTHI], OIYMA
BonH. Myanika cBA3aHa ¢ IPYTHMH BHAAMH
HCKYCCTEBA. CD‘-IETEHHE MY3BIKH H PHCDEE'
HHSA, MYIRIKH M [JBEHMKEeHHA, MY3ILIKH
¥ pedH HanpapeleHo Ha oboralljeHHe 4yB-
CTEBEHHOTO ONBITA — IeJIOCTHOTO BOCTIPHA-
THA [OBETA, 3BYKA, INIACTHKH, HACTPOEHHHA,
amouMuiA. Taxkoe BOoCOpHATHe cniocobCTBYET
npofiy#IeHHI0 HHTepeca K mpupoje, foaee
rayfoKoMY €€ HOCTHACHHIO B M3YYeHHIo,

JVHBLIE H ®HKCHPOBAHULIE OFBLEKTLI.
Buonornyeckye 0b'beKTh MOMKHO HCCTE0-
30 Puc. 17. DukcupoBarHHkie 06LeKThI BATH KAK JKMBLIMH, TAK 1 QUKCHDOBAHHKI-

(4yyqena XMBOTHRLIX) MH (puc. 17). dukcanus — 510 coxXpaHe-
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Mmasa 1. MeTofsi M3y4eHHA KUBOW NPUPOaSLI

HUe MATEPHATA B COCTOAHMHM, DAM3KOM K ecTecTBeHHOMY. IIpn GuicTpoii dukcanuu
H3HAYAJNbHBIE CTPYKTYPhI 06/beKTa COXPAHAIOTCA B HeMdMeHHOM Buje. Ecou Haboio-
JleHHMe 34 MMHMBBIMHM 00BEKTAMHM ITOZBOJAET MCCIAENOBATH MX NOBeleHHEe U PeaKIHIo
Ha Pa3JHYHEIE VCJIOBMA OKDYIKawlled cpesikl, To pabora ¢ GPHMKCHPOBAHHEIMH 00B-
eKTAMH IoMoraer Gojiee THIATENBHO M3YYHTh BHYTPEHHee CTPOEHHEe KHBBIX Opra-
HU3MOB.

H3 uccnepyemoro ofbeKTa MOMKHO IIPHIOTOBHTH BPpeMeHHBbIE HJH NOCTOAHHBIE
npenaparsl, M ecnn nmeppele 06bIMHO YHHYTOMKAIOT [OCTE 3aBeplLIeHUA HCCIef0Ba-
HUA (TaK KAk OHM YTPAYMBAKT CBOK IIEHHOCTE), TO BTODhLIE MOMKHO MCIOJNbL30BATE
HECKOJbKO pas B TeueHMe AnuTenbHOro spemenu. Ha ypokax 6mogorMM Bbl ualie
Oyaere MCMOAb30BATh MMEHHO MOCTOAHHbBIE IIpeNapaThl, KOTOpble ObIIH M3rOTOBIE-
HBl crnenuaaucramMmu. OJHAKO BO BpeMs BhINOJHeHHMA nabopaTopHeix paboT Bam
NpPHAETCA HHOTIA CAMHM [leflaTh BpeMeHHBIe IIpeliapaThl.

3ANOMHHTE

Hayursiii merogq « Habnwogenne + O6bexTsl XHBble H (PHKCHPOBaHHbIE *
HayyHoe n HeHay4yHOe Mo3HaHHe

lMPOBEPBLTE CEBA

. Kakosa ocHogHaa uenb Hayku?

. Yto takoe HaydHbid MeToa? B 4éM ero ocHOBHOH NpHHLUMN?

. Kakue metoasl uccnegoeaHus 8 Buonorum Bam mM3eectHbl?

. Kako# dakt MoxHO cudTaTh Hay4yHbIM?

. Yro takoe HayuHoe HabniogeHue?

. B kakux cnyyasx Buonory npowe pabotaTh C XHBbIMH ODBEKTAMM, @ B KAKUX —
¢ (hHKCHPOBAHHBIMK?

7. Yem Hay4HOe NO3HAHWE OTNHMYAETCA OT HEHAYYHOTO NO3HAHWUA?

8. KakoBo 3HayeHWe HEHay4YHOro NO3HaHMA ANA XH3HKW yenoseka? Bnuser nu oHo Ha

paseuTue Hayku? MNpusegurte npumepbl.

oo b b=

B cpeacteax maccosoi uHopMauuM HeoQHOKpaTHO coobuanochk o Tak Hasbisae-
MOM CHEXHOM 4Yenopeexe, HPHBDAHIIHCh pacckKasbl OYEBMOUEE O BCTPE4Yax C HHM,
3apHCOBKHM W dhoTorpadHi ero CNefloB W [aKe CaMoro cHexHoro yenosexa. Beino
OpraHW3oBaHO HECKO/IbKO 3KCNEAMUMM ANA NOMCKa CHexxHoro venoseka. [louemy,
HECMOTPS Ha MHOTOYMC/IEHHbIE CBMAETENbCTBA OYEBMALEB, CYLLECTBOBAHHE CHENHO-
ro yenoeeka He MoxeT BbiTb NpU3HaHO HayyHbiM dakTom? CeBol OTBET apryMeHTH-
pyHTE.
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BbI[TONTHHTE 3AQAHHUA

1. Hcnonbays Ttekcr naparpada, ccopmynvpyite TpeboeaHus, npegbssnsemble
K HabBnogeHuam.

2. MHcnonbays puc. 16, BoibepuTe obbekT Ana HabnwaeHWH, KOTOPbLIH BaM WHTepe-
ceH. CocTaebTe CNUCOK BONPOCOB, Ha KOTOPbIE Bbl MOFAK Bbl NONYYWTL OTBETHI, NPOBO-
A8 HabnopeHue 3a NUTaHUEM, ABWXKEHMEM WK PasfpaXKMMOCTbIO BbiBpaHHoro obn-
exta. Kakuwe npubopbi, MHCTPYMeHTbI Bbl Bbl MCNoNb3oBanK AN CBoMX HabniogeHwin?

JNioan ¢ apeBHeHWMX BPEMEH HM3y4anu
»KUBYIO Nnpupoay. Ecnu BarnaHyTe Ha UcTo-
PUI0 CTAaHOBNEHWA B3rNAA0B 4YenoBeka
Ha OKPYXAaOWMH MHP, TO BO MHOTMX
KYNbTypax W Penuruax MUpa Mbl YBHAWM
OrPOMHbIH MHTEPEC K MO3HAHWIO CYLUHO-
CTH ¥M3HH, €€ NPOHUCXOKAEHHIO W Pa3BH-
THIO. He MMea BO3MOXHOCTH HaWTH Hayu-
Hble OTBETbI Ha BO3HWKAIOLWEe BONPOCHI,
MOAM NbiTanKch 0BBACHKTE MX Ha ocHoBE
3IMOLMOHANBHO-YYBCTBEHHOIO  BOCNPUA-
THS, 4TO HALWNO CBOE OTpaKeHWe B penu-
THO3HbIX YYeHHMAX M HApOAHOM TBOPYe-
CTBE: B Xy[OXKECTBEHHbIX obpa3ax ckasok,
MuchoB (pycanku, ApakoHsl, MUbHYECKHE
Puc. 18. Mudpuyecknin nepcoHax rpndoH  MBoTHbIE W T. n.) (puc. 18).

6

Puc. 19. NpeacragneHns o CTPOEHMK 3eMNK: 3MOLMOHaNLHO-YyBCTBEHHOE (a)
1 Hay4Hoe (6)

a




CrauaH /material100

N LW P M G A R AT LW W G T R

Mmasa 1. MeTogsl H3yHeHHa XUBOW NPUPOALI

Tak, HanpuMmep, NereHabl 0 ApakoHax NoABMAMCE B MoHronWK M noAyYunK wWupo-
koe pacnpocTpaHeHue B Kutae. 310 oBbACHAETCA TEM, 4TO B HEKOTOPLIX PaHoOHaX
nycToiHd [0BKW W celuyac HaxXOQAT KOCTH W [layke XOPOLWO COXPaHMBLUMECS CKenetbl
AwHo3aepos. B apesHocTH nioau Toxke Bbinikv HabnoaatebHbBIMK M NOAMETHIM CXOf-
CTBO B CTPOEHWM CKENeToB ALLepHU W 3MeHd ¢ HaWaeHHbIMKW ckenetamu, OHW yBEnWYM-
/I WX B pasMepax W NONYYMNH OPaKOHOB M obpase NPECMbIKAIOWMXCA € Yelyen
H KOrTAMH. A ecnu yuyecTb, YTO WHOrOa y AlWepul M 3Meld dopMUpyeTcs He ofHa,
a [Be ronoBbl, TO MOXHO NPEANONCMKKMTB, OTKYAa NOABMNMCE CKA30YHbIE [PAKOHBI
C HECKONbKHWMH TO/IOBAMM.

PaaymeeTcs, COBpEMEHHBIH Hay4HbIH NOAXOA K M3YYEHHIO NPHPOABI 3HAYHTENBHO
OTNMYAETCS OT MMEBLLEro MeCcTO 3MOLWOHANBHO-YYBCTBEHHOIO MNYTH NO3IHAHWA
(puc. 19).

ObcypuTe € OQHOKNIACCHHKAMM, B YEM MPUHUWNHANEHOE OT/IMYHE HAy4YHOro No3Ha-
HHS OT 3MOLMOHANBHO-YYBCTBEHHOTO BOCNPHATHA MUpa.

3AHAHHUE [4/1A7 TIOBO3HATEJIbHbBIX

Buonoruueckie 3HaHWMA H YMEHWA NPUrofATCA Bam B NOBCEAHEBHOM M3HHM. OHM
NOMOryT YMeno WCnons3oBaTth W NpMymHoxath Borarctea npupopgel. Baskvo 3nath
NPHPOAHbIE YCNOBHA W PAacTEHMA MECTHOCTH, B KOTOPOH Bbl XMBETE. JTH 3HaHMA
Bbl NpHOBpeTETe Ha YPOKax M IKCKYPCHAX, NPH NPOBEAEHHH ONbITOB M HabnogeHHA.
B yacTtHocTM, Bam nomoryT nposefeHne HabniogeHWH 3a Ce30HHBIMK ABNEHWAMM
B MH3HWM PACTEHMH W KMBOTHbIX, KOTOpble M3ydaeT cheHonorus. MDeHonoruyeckue
HabnogeHus cnegyer BecTH Kpymbii rog. C Mx NOMOLLBIO Bbl CMOXETE Ny4LLE NOHATD
ocobeHHOCTH Pa3BWMTHS NPUPOAbI W ONPEAENHTb CPOKM NpoBefeHWs pabot B cagy,
oropoge, none.

Nposegute deHonorMyeckne HabNOAEHWA 3a W3IMEHEHWAMM, NPOMCKOAALLMMM
B ¥H3HH PACTEHHH OCEHBIO.

1. NoxabnoganTe, ¥y Kakux pacTeHHH npo-
HCXOOWT M3MEHEHWE OKPACKM NUCTbEB,
KaKoBa OHa Y pa3Hbix pacTeHH#H (puc. 20).

2. BoiAcHUTE, Y KaKuX PAacTeHMH NHCTbA
OCTAIOTCA 3E/MEHBIMK 1O 3aMOPO3KOB.

3. Onpepenvre, Kak AONTO ANWTCA JIMCTO-

nag y pasHblx pacTeHMH.
4. PerynapHo 3anucbiBadTe B TeTpagb Bce
H3MEHEHHA B M3HK PACTeHHH.
5. ‘
Ly
<

Mo peaynsTatam ceowx HabniogeHni nog-
rOTOBbTE COOBLLEHHE W BLICTYNUTE C HUM.
6. CpasHuTe peaynbTathl cBoux Habnoge-
HHW € pesynbTatamu HabnogeHHH apyrux
yyaluuxca knacca. O6cyguTe ux. Coenakte
BbIBO/bI. /
Npoponkute cheHonorudeckne Habno-
AEHHA 3a W3MEHEeHWAMH, NPOMCXOAALMMH
B M3HW PACTEHMH 3UMOW M BECHOM. Puc. 20. OceHHAs OKpacka NucTLes 33
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MNU3MEPEHHWA B BUOJIOTUYECKHX
* UCCJIEAOBAHMAX

Meron usmerEnuA. IIpm nposefeHHH
Hay4dHBIX HCCJIE,EUBaHHﬁ onpele AT

1. Kakue metoapl MccnenoBsanma, npumeHae- HE TONBKO KAYeCTEEeHHEIE HM3IMeHeHHHA
mbie B BHonoruM, Bbl 3Haete? (HanpuMep, NOABIeHHe KOPEUIKA, POCT-
2. B yém 3akni0yaeTca OCHOBHOW NPHHLMN Ka, JIMCTLEeB IIpH HNPOPACTAHMM CeMeHH),
Hay4Horo metoga’? HO H KOJHYeCTBeHHEIE, OCHOBAHHEIE

Ha TOYHOM H3MepeHHMH (IITHHA KOopemI-
KOB, IIHPHHA JHCTHEB H T. A.).

Hamepenue — onpefenesnye HHCIOBOrO ZHAYEHMA OUpeeNEéHHON BEIHMUMHEL
obbexTa MnM sABdeHuA. TouHEIe Ma3MepeHUs HeoOXOAMMEI KAK A8 NpPOBejeHHS
Hay4YHLIX HMCCHeJoBaHUWI, TAK U B NOBCeJHeBHOMN U3HN. Kam el n3 Bac HeoJHO-
KPATHO U3MepdaJ pasMepsl Tenl (MX INWHY, IMHPHHY, BEICOTY), Maccy, oDEEM, Bpe-
M#A, TeMIIepaTypy, paccroanme ¥ T. 4. Jlna nmpoBefeHHA M3MepPeHHH BhI HCIIONB30-
BAJTHM HM3MepHTelsHEIe Npubophl: THHeHKH, PYJIETKH, YACH], BEChl, TEDMOMETDHI,
mMeHsypru u 1. 1. (puc. 21). Hanpumep, 4Tobbl H3MEpHTL BpeMA, HCOOABSYIOT YaChl
U cekyuaomep. IInuny, BelCOTY, INHPHHY NPeIMeTOR, 4 TAKMEe PACCTOAHHNA MeXK-
AV HUMH HU3MepA0T NIPpH IIOMOINH MTHHeHKH HIH pyneTKH. TepMoMeTp HCIIOABIYVIOT
ANA H3MepeHHA TeMnepaTyphl. Beckl cay:xaT AnA MBMepPeHHA MacChl — BCIOMHHTE,
KaK [Ipofagel], OTIIYCKAaA BAM TOBAD, KJIAJIET ero Ha Beckl. OOBEMEI AHIKOCTH OTMe-
pPAIT MeH3YPKOI.

BaxnellmumM nmokasaTelleM KadecTBa H3MepeHHS W ero HAYVYHOH IeHHOCTH
ABJAETCA TOYHOCTHL. B HacToAmee BpeMA OpH NPoBefeHHH GHOMOrMYecKHX Mccle-
AOBAHWI YUE€HEBIE MCHOJL3YIOT COBPEMeHHEIE BLICOKOTOYHBIE TPHOOPEI U3MePeHUA,
IIpesxxae yeM BOCHONBL3OBATLCH, TEM MM MHLIM H3MepHUTelIbHBIM pubopom, onpe-
AeJISIIOT ero lpejies H3MepeHHs M [eHy JefleHMH M PelIaloT, HOAXOAHMT JU OH A
nocTaBleHHbLIX 1ese.

IIpegen namepeEns — 2T0 HAUDONBIIAA BeIMUYHHA, KOTOpad MOMeT OLITE HaMe-
peHa ¢ IIOMOIILIO JAHHOrO MaMepuTenbHoro npubopa. Ilpegen masmepenus onpeje-
JAKT 110 3HAYEHHID, PABHOMY IIOC/Ie/lHEMY INTPHXY Ha mKane npubopa. Ilena pene-
HHMA — BeJH4YHMHA, COOTBETCTEYHIIAHA PACCTOAHHID MeMIY JABYMHA COCEIHHMMHM
WITPUXAMH IIKANL H3MepHTENLHOrO npubopa. Yem MeHbIIE LeHA JefIeHUHA, TeM

34

Puc. 21. ameputentHele npubopel
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Mpegensl naMmepeHuid Mpepen

H3MEpPEHWIA

\\ BepxHui

HuxHuia

UeHa peneHua — 10 mn
Puc. 22. Npegen U3MepeHns M UeHa JeNeHWA WKan M3MepuTensHseix npubopos

33 m

120 cm

-
36 xkr

Puc, 23. InvHa v macca Tena pasnNuyHbIX OpraHM3mMoBs

BBIIIEé TOYHOCTE M3MepPHTeNBbHOTO mprubopa. JTO 3HAYWT, YTO €CJH PYJIeTKA HMeeT
HeHY AeTeHHA 5 MM, TO €l0 He VAACcTCH H3MePHTE JUTHHEY © ToUHOCThI0 A0 1 mm. Ilena
OeeHHA YIHYHOTO TepMOMeTDA PABHA OQHOMY IPAgvecy, a MeIHMIIMHCKOTO rpajayce-
HHUKA — JecATOoi JOAM rpajyca, T. e. ero TOYHOCTL H3MepeHHsA BLIle B JAecATh pas
(puc. 22). AHanH3 U cpaBHeHHe H3MepeHHH, NOJYYeHHBIX NPH MpoBeJeHHH Hay4-
HBEIX HCCAeJOBAHHH, MOZBONAKT BEIABHTE ONpPe/le/lEHHLIE 3aAKOHOMEDHOCTH.

BuiBoP EJHHHIL HAMEPEHHA. Ina naMepeHENA TOH MJIH MHOH BeJHMYMHBI BajKHO
NpaBHILHO BLEIODATH efMHHUIIEI H3MEDEeHHA.

Maccy 4YenoBeKa, KaKk [IpPaBHJI0, VKA3LEIBAKOT B KHJIOrpaMMax, CHHEro KHTa —
B TOHHAX, a 3eMJepoiikl — B rpaMMax (puc. 23).

J0byio BeTHYHHY MOYKHO BRIDAZHTE B PASHBIX eJHHHIAX H3MepeHHA. Tak, nuo-
maas BaprysuHckoro samopegHuka cocraBiaser 2482 km?, naomans MKOIBHOTO
kabunera — 60 m?, a mucra nenaproaum — oxono 8 cm®. IIpu Barnage Ha 9TH BenH-
YHMHLI Cpa3y CTAHOBUTCA MOHATHO, YTO 3AMOBeJHME IO IJI0MaAu Gonasine KabuHeTa,
a KaOuHeT — OOJLING JHCTA MeJAPrOHHH, HO BeJHYHHY 3ITHX pPasIM4YHil YKasaTh
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Maowank
BaprysMHckoro

3anopenHrKa
2482 km? —> 24 820 000 000 000 cm?

Mnowane
knacca

60 m*®
—> 600 000 cm?

Nnowane
NUCTa NnenaproHnm

8 cm?
—> Bcm?

Puc. 24. CpagHeHWe paznnyHbiX eqUHWL, M3MEPEHMA

cinosHo. Ecan ke BRIPDA3SHTL BCE BEJHYHHBI B OJHHX M TeX e eJHHHUIAX HaMepe-
HHA, TO BygeT nerde MxX cpaBHUTE (puc. 24).

3AIMOMHHTE
Hzmeperus » HimepurensHsie n st » [Mpegen namepenns  Llena genenns

lTIPOBEPBLTE CEBA

1. Kakoe 3HauyeHWe MMeIOT MIMEPEHMA B HAYYHbIX MCCNenoBaHMaX?

2. Kakve efMHHLUBI H3MEPEHMA Bbl 3HaeTe?

3. Ot yero 3aBucuT BbIBOP eAWHWL U3MEPEHHS B UCCNENOBAHMAX W NOBCEAHEBHOM
MMHU3HKM?

4. Kak onpepenvTo npegen M3aMepeHWAa M UEHY AeNeHWs LKanbl H3MEepPHTENbHOro
npubopa?

5. Mpusenute nNpWMepbl W3MepHTENbHbIX NPUOOPOE AN BLINONAHEHWS W3MEpPeHHUA
pasnuyHbIX napameTpos Buonoruueckux obbvekTos.

PaHblwe B pa3Hbix CTpaHax MCNOMb3IOBANMCL CBOW HAUMOHANLHDIE EAWHMLbI MaMepe-
HWH. B HacTosllee Bpems NpaKkTHYeCKH BCE CTPaHbl NEPELIM Ha efUHYO MexayHa-
36 POAHYIO CHCTEMY M3MEepeHHH W LUMPOKOD MCnonb3yoT ed. [loyeMy 3To npovsowna?
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BbINMONTHHUTE ZAAHHA

Mopapnok npoBefjeHHA HIMEPEHHH

1. Nocraebte uenb NPoBeAEHHA H3IMEPEHMA.

2. Onpepenite KonWYecTBeHHbie NpH3Haku (napameTpbl) obbexkTa ANA NpoBefeHHA
W3MEPEHHSA W MHCTPYMEHTbI, HeoBXogUMbIE ONA ITUX LENeN.

3. Buibepute efuMHULbI H3MEPEHMS.

4. Onpepennte npefen W3MEPEHWA W LIEHY AENEHWA JOCTYMHbIX H3MEPHUTENbHBIX NPK-
Bopos W sbibepuTte U3 HUX HaubBonee noaxogslmMe.

5. MNpoeegute HaMepeHWe € MCNONb3OBAHMEM COOTBETCTBYHOLWMX npubopos. [na
nony4yeHua oBbEKTHBHBIX PEe3yNbTaToB H3MEPeHWe KaXAoro napamerpa cnegyer
NPOBECTH TPM pasa.

6. Boiumcnute cpegHee 3HaYeHHE HIMEPEHHBIX BENMYMH.

WamepeHune obrexros

1. Monbaysace BbilWeNpUBEAEHHOW NAMATKOW, H3MEPbTE LWHMPMHY NMCTHEB HECKONbKMX
pacTeHHH B KabuHeTe BHonorun. 3apHcyHTe MX, yKas3ae pasmepbl.
3aHecuTe AadHble B Tabnwuy.
PaccyuTaiTe cpeaHee 3Ha4YeHWE W3IMEPEHHbBIX BENMYMH.

Pesynetathl H3MepeHHH

Pesynbrartsl
Bua Opran Napamerp H3MepeHWH, MM CpeaHee
pacTeHus H3IMEpPEHHA : = = 3HaYeHHe

2. UamepbTe ANMHY W WKPKHHY yYebHWKka Bronoruu.
Boiuvcaute ero nnowagb.

3. Boipasute B OQHMX W TEX e efWHWLAX M3MEepeHWMA BbICOTY KycTa LIMNOBHHMKa
(150 cm), cochbl (54 M) 1 Mxa (27 Mm). Peaynetatsl 3aHecuTe B Tabnuuy.

EanHHLBI H3IMepeHHA

Pacrenue
MM cMm M
LmnnoeHuk 150
Cocna 54
Mox 27
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§ 5. MamepeHus B BUONOrMHECKHUX MCCNENOBAHHUAX

3AAAHHE [)1A4 TIOBO3HATE/IbHbIX

Mo3HaKOMMBLWIKCE € AaHHbIM TEKCTOM, NOAYMaHTe KAKOHW BbIBOA MOXHO CAENats.
O6ocHywte ero. ObcyauTe 3TOT BONPOC € OQHOKNACCHHMKAMM.

B HacTosuwee BpeMs nNOBCEMECTHO nNpW3HaHHoW sAensetcs MexxpayHapopgHas
cucrema eguHiny (CH). Ho tak Boino He scerga. Ewe coecem HegaeHo Kaxaoe rocy-
AAPCTBO MCNONb30BAN0 CBOKD CHCTEMY EOHHHL H3MEPEHHA.

Hanpumep, ans uaMmepeHHa ANKHbI MPUMEHANKCH TAKME eAUHULbI U3MEpPeHHs, Kak
apliKH, caxeHb, yT, AKOHM, SpA, MHUNA W apyrve. Takoe mHorooBpasue csssaHo
C HauMOHAaNbHbIMKH CHCTEMAMK M3MEPEHMA Pa3NM4YHbIX NOCYAAPCTE, KOTOPbIE CKAafbl-
BA/IUCb CTONETHAMM.

Tak Kak eguHULbl U3MepeHHA BbiDHMpanuch He3aBMCHMMO APYr OT Apyra, nepecuyer
M3 OHOW efuHWUbl B APYryo Bbin cnomHbiM, K ToMy e B pa3HbiXx MecTax NnpUMeHs-
NHUCb pa3Hble efMHWLbI, HHOTAA C OAMHAKOBbIMKM Ha3leaHWAMM. MNoaTomy elle B KoHUe
XVIIl eeka ctanu noHumarb, 4To Heobxogumo paspaboraTb METPHYECKYIO CHCTEMY,
koTopas Bbina 661 ynobHoW W eAMHON CHCTEMOW Mep WM BECOB.

B 1799 roay so @paHumm BbiNM M3roTOBNEHDI fiBa 3TAN0HA — ANA eAMHWLbI OHHBI
(meTp) ¥ ans eguHMubl Macch! (kunorpamm). Ho npouecc paspaboTtku egquHON MeTpH-
YECKOW CUCTEMBI BbiNl ANHTENBHBIM.

Toneko 8 1960 rogy Xl leHepansHas koHdepeHUHA NO MEpam W BecaMm NpHHANa
CTaHAapT, KOTOPbLIH BNepsbie Nony4yMn HassaHue «MexayHaponHaa cucTema equHKLD,
H YCTAHOBWMMA MexAyHapodHoe COKpalléHHOE HaWMeHoBaHWEe 3TOM CHMCTeMbl «Slp.
OCHOBHBIMW €AMHWLAMK B HEW CTanM METp, KMNOrpaMM, CeKyHAa, amnep, rpaayc
KenbsuHa v kaHgena.

C 1 ausapa 1963 roga MexpgyHapogHaa cuctema eguHuy (CH) Goina ssegexa
B HalleW cTpaHe B KayecTBe NpeanoudTMTeNbHOM Bo Bcex obnactax Hayku, TeXHWMKH
W HAPOAHOro XO3AMCTBA, a TaKXKe NpH NpenojasaHuM.

Ho cnepyer oTMeTUTh, 4TO M B HACTOALLEE BPEMA YYEHbIE NPU NPOBELEHHWM HEKOTO-
PbiX MCCNEAOBaHMM NPOACNMKAIOT MCNONLIOBATE EAMHULIBI M3MEPEHHUA, HE BXOAALLMe
g cuctemy CHU. Hanpumep, B acTpOHOMHMM ANS M3MEpPEHWs PACCTOAHWA Mexay obb-
EKTAMH NPHPOALI MCNOMNb3YIOT HE KU/IOMETP, a TaKWe efliHMLbI, KaK CBETOBOW rop,
napcek, acTpoOHOMMYECKas eguHMua. A NpM M3ydeHWH MUkpoMupa Haubonee ypobHo
NPUMEHATL TaKKMe Manble eMHHLbI H3MEPeHWS, Kak MMKPOH, HAHOMETP.

LUATH K YCNIEXY ]
Temaruyeckue (NpegmeTHble) KaATANoOrM — 310 MHOPMaLUMOHHO-CNPaBOYHbIe |
CUCTEeMbl, NOAMOTOBNEHHbIE BPYYHYIO PEOaKTOPaMM 3THX CHMCTEM Ha OCHOBe WMHdop- |'
mauuu, cobpanHon B MutepHete. MHchopmaunsa B 3Tux cucTemax pacnpegenserca [
No TEMaTHYECKWM Pa3fenam, aHaflorMyHbIM KatanoraMm B TPagWUWOHHbIX BubnuoTe- |
kax. lNpumep Tematuyeckoro (NpPeaMeTHOro) Katanora, B KOTOPOM MOXHO HaWTH ,
HayuyHyio WHdopmayMio no 6Guonoruu: http: / /school-collection.edu.ru/ — }
PegepansHoe xpaHvnuiie EgMHOR KonnekurK uuchpoBbix QﬁpaauBaTenhHhix pecyp-
COB W MHOTHE Apyrye. ,'II
B omnMuMe OH KaTtanoros, MOMCKOBbIE CHCTEMbI NPeAcTagnsioT cobol cnoHble |
38 HHdOpMaLKWOHHO-CNpaBoYHble cepBuchl (poBoTH3HMpOBaHHbIE KOMMBIOTEPHbIE NpO- ||'
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fhasa 1. Metogel M3yHeHHA XHBOH NpHpoasL!

rpammbi), KoTopble Bea y4acTHa cneyuandcra NpefocTaBNAOT B OTBET Ha 3anpoc
NoNb30BATENA CCbINKK Ha pa3fNW4Hble WHTEPHEeT-pecypchl, B KOTOPbIX NpeacTasneHa
uHTepecylowas ero uHdopmaumus. Mouwck MHGOPMaUMKM € NOMOLWBIO MOMCKOBbLIX
CHCTEM OCYLUECTBNAETCS NO KAKUYEBLIM CNOBAM WAM LenbiM chpasam, Hawbonee TouHo
OTPAYKAIOLLMM CYTh TOrO, YTO MLET NONb3OBaTENb.

Mpoueaypa ebibopa KNKYEBbIX CNOB HanoMHHaeT BbIBOp Ha3BaHWK pa3fencs
(cnoe) npu NOMCKE KHWUIKM B CMCTEMATHMUYECKOM KaTtanore BubnuoTeku, B npegMeTHOM
yKkazarene y4ebHuKa W Opyrux McTodHMkax, Kak npasuno, MoXKHO BEOAMTbL KlOYesble
cnoga B nouckoBoe noae CUCTEMbl NO OAHOMY, NOCNEAOBATENLHO CY)Kas Kpyr agpe-
COB NOMCKA WHAOPMALMOHHBIX MCTOYHMKOB, MK e BBOAMTL CPa3y HeCKONbKO CNOoB
MnKu hpasbl, pasfenas Mx 3anaTbeiMM W/ MNKW OPYrHMK cuMmeBonamu. B passbix nowmc-
KOBbIX CMCTEMaX CBOM A3bIK 3aNpOCOE, OH M3yyaeTca U oTpabarbiBaeTcsa NYTEM aKTHE-
HOTO MCNONbL3OBAHMA TOM M/IM MHOW NMOWCKOBOW CHCTeMOM, BaibUpaemMol nonbaosare-
NeM No CcBoeMy »enaHwio. B coBpeMeHHbIX NOMCKOBbIX CHCTEMAaxX MOXeT ObiTb
peanuaosaHa YHKUMA ronocoBOro 3anpoca MAW NoMcka no MaobpaxxeHuio.

Monpobyiite B kavecTse ynpaxHeHws nogobpate He MeHee [ECATH KNKOYEBbIX
CMOB, € NOMOLLIO KOTOPbIX Bbl Mornu Bbl onucate Temy noboro ypoka Buonoruu,
PacnofoMHE WX B NOCNEA0BATENbHOCTH OT OBLLMX NOHATHH K Bonee YacTHbIM M KOH-
kpetHbiM, [lna onpeneneHMs Tembl YypoKa MOMeTe MCNoNb30BaTh ornasneHde yyeb-
HHKa, C KOTopbIM Bbl paboTaeTe B HacToAlLEe BPeMA.

BeicTynnenme ¢ goknanom Wau coobueHwem

Nioboe BbICTYNNEHWE COCTOMT M3 TPEX YacTel: BcTynnexHMe (obocHoBaHWe 3asBneH-
HOW Tembl), rnasHas YacTb (OCHOBHbIE BONPOCHI COAEP)aHMA TeMbl) U 3aK/ioYeHHe
(cyMmMmUpoBaHue ckazaHHoro, ebisogbl). Bo Bpems BuICTYNNEHHA Ny4lle HEe YKTaTL Nog-
FOTOBNEHHbIW TEKCT CooBLieHWs, a NepecKa3biBaTb ero.

MNepen HayanoMm BLICTYNNEHUA HAcTpOHTeCh No3uTHBHO. CHavana cnegyer nonpu-
BETCTBOBATL cAywaTened, obbABMTL TeMmy cBoero Aoknaga M ero uenb. [oBopuTb
HEQ&HOAHMU FPUMKU M E-I:IIPEEHTEHI:}HU, HCHKNKO4YaAs M3 pe4du EﬂﬂEﬂ—l’lapaEHThl {B’D‘T,
TMNa, Kak Bbl, 3HAUMT, HY, TOre W T. n.).

HenatensHo cnefuTh 3a Temnom peud (cpeaHumM Temnom cuntaetca 120— 150 chos
B MMHYTY C nay3amu), MHTOHaUWeH (MOHOTOHHOCTb PEUM CHHMXKAET MHTepec ciyware-
nen), gukunen (Heobxogumo YETKo BbiroBapusate cnosa). Yrobol Bawe wanoxeHue He
BOCTPUHUMANOCE TAXKENO, Ny4lle He YNoTPebnaTh CAMWKOM ANHHHBIE NPEfNOMXKEHHA.

Heobxogumo Takke KOHTPONMPOBATh Baly MUMKKY (OHa A0/XKHA BbITh NOABHIKHON,
OTpaaTh OTHOLWEHHE BLICTYNAIOWEro K TOMY, Y4TO OH FOBOPMT), MecTbl (MKeCTUKYNALMS
He gomxHa BbiTb HenpepbiBHOW, ogHoobpasHoW — He Kaxpaaa dpasa Hyxpaercs B
NOAYEPKHUBAHHM KECTOM) W CeaMThb 3a no3ol (npaeuneHas W yaobHas maHepa cToaTb
NOMOKET BaM CHATb HaNpsXKeHHE NPH BbICTYN/IEHHWM K YyBCTBOBaTE cebs yeepeHHo).

Yrobel cpasy 3auHTepecoBaTh CAyliaTened MOXKHO HayaTb [OKNAf C WHTEPEeCHOH
cpasbl MK pUTOpHMYecKoro sonpoca. Hanpumep, «A Bbl 3aayMblBANUCH, KaK NOABM-
Nach XMW3Hb Ha Hawel nnavete?» W T. 4. OgHako HYXHO NpMAyMaTth TakoW Bonpoc,
koTOpbIi Byaer oTpakatb cyTb Aoknaga.

He tpartbre cnuMwKom MHOro BpeMeHW Ha BbicTynnenue. Jlyywe Bcero 3apaxee
YTOUHMTbL Y YYWMTENA, Ha CKONbKO NO BPeMeHW OHO PacCcYMTaHO W NocTapartbes yno- |
WMTbCS B NPERNONKEHHBIR HHTEpBan. | 39
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IKCIIEPUMEHT
* BBHOJIOTHYECKHX
HUCCIEJOBAHHUAX

JECHEPHMEHT KAK HAYYHBIN METOMI.
Hecnegosanue, NpoBoiMMOe B ClIeI[HATbL-

1. C karkoh uensto NPOBOAAT Hay4HbIE 3KCNe- HO CO3JAHHBLIX H KOHTPOJHPYEMBIX YCJIO-
puMeHTI? BHAX, KOTOphle MO3BONAKT YVCTAHOBHTD,
2. Ot vero 3asucHT BbIBOp METOROE B Hay4- KaK 2TH VCI0BHA BIHMAKT Ha o6bexT

HOM WccrieoBaHN? MM ABJIEHHME, HAZBIBANIT 3KCIEepHMMeH-

ToM (OT JAT. akcnepumenmym — mnpoba,

OneIT). JKCHEpHMeHT — GoJee CAOAHBII,
npakTHYecKHit MeToj, Yem HabawogeHue. C ero noMollsi yYéHble HOATBEDKAAIOT
MJIH ONPOBEPraloT CBOHM HaYYHBIE TPeANOT0oMeHnA — rumotessl. Or mabmogenus
IKCIEPHMEHT OTIHYaeTCA AKTUBHBIM BO3JelcTEHMEM Ha H3ydYaemblil 00BbeKT.

B mHacrosuee BpeMs NpoMBIIIIIEHHOCTD BRINYCKAET IIpenaparsl A8 YKOpeHeHHA
YepeHKOB pacTeHH# (KOpHeBHMH, (UMTOKJIOH, OHPKOH B aAp.). Hanpumep, MoxHO
ONBITHBIM IIYTEM IIPOBEPHTh, KAK BJAHAET NpHMMeHeHHe KOpHeBHHa Ha ofpasoBaHHe
KOpHEN Vv YepeHKOE KOMHATHBIX pacTeduil. [lna sroro GepyT ABe rpyiliibl OQHHAKO-
BBIX YEePEHKOB C OJIHOTO PACTEHHMA M IIOMEIAIT MX B OMHAKOBBIE YCJI0BHA (OCBe-
MIEHHOCTH, TEMMEPaTypa, BIaKHOCThL BO3AYXa W T. m.). OQHY rpynny 4epeHKOB
HMCHOOJL3YIOT [JA HCCAefoBaHMA (IKCcHepUMMeHTAJbHAH IpyIla), BTOPYH — Aa#
cpaBHeHnA (KOHTpoabHaA rpynna). YepeHkH skcnepHMeHTaNbHOM rpynnsl obpaba-
THIBAIOT KOPHEBHHOM B COOTBETCTBHH € MHCTPYKIlMell, a YepeHKH KOHTPOJBHOMN
rpyinb noMellfamnT B 06bluHyio Bogy Oes obpaboTkH B HpospadHblie cocyibl. Yepes
Npo3padHble CTEHKH Jerko HabnwoJaTh 38 PASBHTHEM KODPEIIKOB.

B TeueHmne Bcero sKcliepMMeHTa HabNoOJaOT 3a POCTOM M Pa3BUTHEM PACTeHHH
IHCIEePHMeHTANBHON M KOHTpoAbHOMH rpynn. Ilpum sTom oTMedaloT IIoABIeHHe
KOpPEMIKOB, H3MepPHAIOT X AJTHHY, 4 TAK:Ke Pa3BHTHe CAMOro pacTeHHd (ero BeICOTY,
IIOABNEHHE HOBBIX JIMCThEB, HX IJIOmALL M T, 11.). Bee nokasarenn noxpodbHo 3anu-
chiBaioT. CpaBHMBAA NOAYYEHHBIE JAHHLIE, HEJAIT BhIBOX 00 2(peKTHBHOCTH IPH-
MeHeHHs KopHesuua. Yem Ooabille pacTeHuil B sKCHepUMeHTANLHOH TpyIIe, TeM
TOuHee BBRIBOALI. Ecam nmpu cobmogeHHMH OJHMX M TeX Ke VCJIOBHH Pe3yabTaThl
HEeCKOJBKHUX ONBITOB COBNAJAIOT, TO N'OBOPAT O JOCTOBEPHOCTH IMOJVYeHHBIX JlaH-
HBIX.

MoxHO cpaBHHTE 2PPEKTHBHOCTE PA3MHYHBIX IIPEeNapaToB AJA YKOPeHeHHHA
yepeHKOB. B aToMm cayyae y Bac Oyger HeCKONbKO 3KCHEPHMEHTANbHBIX IPYIII
(Mo 9HCAY HMCIONb3VeMEIX NIPENapaTos).

ITAIBI HAYYHOI'0 HCCJAENOBAHMA, O6RIYHO HAYUHOE MCCejoBaHUe HaYMHaeTCHA
¢ HabamgeHusa 3a obbexToM unn aeneaen (puc, 25). [Mocne apanusza u obobulenus
NaHHBIX, NOJYYeHHBIX B pe3yJibTaTe HabMw0IeHHH, BLIIBUTAKOTCA IHIOTE36l (Ipen-
HOJ0MKeHnA), KOTOPBIE MOTYT HX OOBACHUTD.

Ha crneayiomem srane McclefoBaAHHA paspabaThiBAIOT M IIPOBOAAT DKCIEDPH-

40 MeHThl JANA NPpOBePKH BHABHHYTHEIX TuUnoTe3. HaydHENl skcepHMeHT HOMKeH
HeIpeMeHHO CONPOBOMAATHCA KOHTPOIABHLIM ONLITOM, VCJIOBHA KOTOPOro OT/IHYax




[hasa 1. MeToge! u3y+HeHHa XHBOH NPHUPOAL

IOTCHA OT YCJAOBMH JHCOepHMeHTA OJHMM
(1 Tonsxko oguum) dakropom. Auanus
pesyinbTaTOB 3JKCHepHMeHTa [OO3BOJIAET
PelINThL, KAaKad U3 'MnoTes Bepua. 'umooresa,
KoTopas Oblla NpoBepeHA M OKa3alach COOT-
BETCTEYIOUEH daKTaM, MOMKET CTATEL TeopHel
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ITAMLI

HAYYHOIoO MCCNEAOBAHWMA

HabnwoaeHwue
3a oBLeKTOM WNK ABNEHWEM

O6o6weHne
Nony4eHHbIX Pe3yNLTaTos

unan 3axkomom. Hazrmipasm xakoe-nubo moso-
JKeHHe BAKOHOM, YVYéHble Kak Obl MOMYEPKH-
BAKOT €r0 YHHBEPCANTLHOCTE, HEOCTIOPHMOCTE,
bonablnywo AOCTOBEpPHOCTH. YacTo TepMHHEI
¢3AKOH» M «TEOpHsHs» yHoTpebnswTCH Kak
pPaBHO3HaYHEIE,

IIpn opranusanuy cofcTBeHHBIX GHOMOrH-
YeCKHX KCIepHMeHTOB (ONBITOE) HCIOABIYH-
Te naMATKy (c. 45).

OCOBEHHOCTH BHOJOTHYECKOr0 DKCIEPH-
MEHTA. PaccMoTrpuM ocofeHHOCTH OHOMOrH-
4YEeCKOro 3KCHepHMeHTa, BKJAWYas ero KoH-
KpeTHRIe¢ 2TANLI, HA OIpHMepe HIVUEHNA
BAHAHHA YCIOBHH Ha pOCT M pasBHUTHe pac-
Tenit. HaGmonenna NoKA3BIBAIOT, YTO JJIA
MX pocTa M pasBuTHA Heobxogum cser. Mrak, Mel MoxeM chopMyIHpOBATE NpPO-
Baemy MccleloBAHMA B BHAe BOonpoca: sKaxoe BAMAHME OKAa3blBAST MHTEHCHB-
HOCThH OCBEIeHHUA HA POCT M PasBHTHe pacTeHMH koseyca?» Cnegyiomuit atam —
BEIJIBHKeHHe THIOTe3bl. Mbl MoKeM NOpeAlNoNIoKHTh, 4YTC HOpPMaJdbHBIA pocT
¥ pasBUTHe KOMHATHOTO PACTEHHMHA KoJeyca NPOMCXOAHUT TOJAbBKO NPH ONpeaeéH-
HoM ocBeingedun. Teneps, ana Toro 4robsl NpOBEPHTH HAINY rUnoTesy, paspabo-
TAEM IIJIAH SKCHePHMEHTA M IPOEeAEM ero. BossMEM TPH YKOPDEHEHHBIX HepeHKA
KoJeyca, NoNy4eHHEIe ¢ 0fHOTO pacTeHnA. [JoMecTHM HX B OfMHAKOBBIE YCIOBHA:
nocajiM B FOPIIKH OJHHAKOBOI'O pasMepa, 3alno/IHeHHBle OJJMHAKOBONH IO4YBOMH,
# OyjaeM BBIPAIHBATE B OJHOM [IOMEIeHHH IIPH OJAHMHAKOBOI TemMmepaTrype
H BIAaXHOCTH BO3QYXA, a4 OIOJHE BCceX Tpéx pECTEEHﬁ OpoBOAHTE B OJHO BpEeMA
OJMHAKOBLIM KOJMYeCTBOM BoAbl. PasnuuHoi GyaeT TONBKO MHTEHCMBHOCTh OCBe-
mesua pacTeraunit. Ileppoe pacTeHHMe MOMECTHM Ha OKHO ¢ APKHM COJMHEYHBIM
OCBeIlleHUeM, BTOPOe — B TPEX MeTpaxX OT OKHA TAaK, YToOLI Ha Hero He NOMAaJNAaNIH
NpAMBIE COMHEYHBIE NYVYHM, TPEThEe — BAATH OT OKHA, B [IOAYTEHH.

Bynem BecTH HabGaoeHHMA 3a POCTOM H PasBHTHEM DACTEHHI B TedeHHe JBYX
MecAlers., PeayabkraThl 3anuchiBaeM B JAHeBRHMK Habmwogenuit. Ormeyaem BBICOTY
pacTeHHil, pasMep JHCTHeB, HX OKpacKy. Yepes aBa MecAla, NpoaHATH3HPOBAB
pes3yiaLTaThl SKCIIEPpMMEHTA, Mbl MOMKEM NPHMITH K BRIBOAY, YTO HHTEHCHBHOCTH
OCBEIIEHHUA AeHCTEUTENLHO OKAZKIBEAET DONLINOE BAMAHKME HA POCT M PA3BUTHE pac-
TeHHH Koneyca. [lepeoe pacTeHHe X0poHIo pocio H paseuBanock. Ero nuerea kpyn-
Hbl€ ¢ 3€JIEHBIMH, KpPacHBIMH, GODAOBLIMH, KEJATHIMHM OTTEHKaAMH. ¥ BTOpPOrc pac-
TeHHS AUcThA Donee senéHble. KpacHbie, BopHoBhle M MENATHIE OTTEHKH OpH 3TOM
MeHee BhIpAXKEHBI. ¥ TpeThero pacreHus nobern BRITHHYTHI, 4 JHCTLA Donee Men-
Kue u Bnegusie. JlenaeM BLIBOA: KOJNeye — cBeToa00HBOE pacTeHHe, KOTOPOMY IJIA
HOPMAaJbHOTO PasBHTHA HeoOXOOMMO MOBOJBHO ApKoe ocBemeHne. [Ipm MeHee

MocTaHoeka NpoGnems:

BolgsuxeHue runores

PaapaboTka 1 NnpoBeagHne
3KCNepuMeHTa

AHanwa v cpaBHeHue
PEe3YNLTATOB 3KCNEPUMEHTa

Brirogsl

Puc. 25. 3Tans! Hay4Horo
nconegoBaHuA

n/material100
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§ 6. IkcnepumeHT B BHONOrHYECKHX MCCNEqOBAHUAX

Puc, 26. BnvaHue cBeTa Ha pocT U pasBWTWeE Koneyca: a — NPAaMbie CoONHeYHbIe ny4m;
6 — HenpaMble Ny4n; B — NonyTeHs

APKOM OCBellleHHH Pa3BHTHe KoJleyca HapyllaeTcHd, YUTO IIPOABRIAeTCA B BellHUHHe
U oKpacke ero auctheB (puc. 26). Takum ofpasom, Mbl NOATBEPANIH I'MIOTE3Y,
BBRIABUHYTYIO B HAYAJE UCCAELOBAHKA,

CrnesnyeT OTMETHTH, UTO MhI IIPOBOMIM ViUeDHEIH SKCIeDHMEHT, pPe3yJbTATHI
KOTOPOTro XOpOIIO M3BecTHLI. B Hay4yHOM sKcnepuMeHTe Bcerja GepeérTcs He OfHO,
a Kak Mo:xHO DonblIe pacTeHWi, oDA3ATeNBHO JOCTOBEPHOCTE Pe3y/ILTATOB IIPOBe-
pserTcs npopefleHUeM IMOBTOPHBIX axcnepuMenTos. MHorga B axcHepuMeHTe MOMET
H He DLITL KOHTDPOJNBHOID BADHAHTA.

Ecau Bel OyjleTe OLeHHMBATH BAMAHHE CBETAa Ha Apyrue pacTeHH#A, To ybemnm-
Techk, YTO TpebDoBaHMA pacTeHHI] K OCBEIéHHOCTH MOTYT CHIBHO OTJIHYATHLCH.
Hanpumep, ceranonnda (ysambapceckas pHanka) — OJHO M3 caMBIX pacnpocTpaHeH-
HbIX KOMHATHBIX PACTEHHMH — HYKIAETCHA He B APKOM cBeTe, a B nonyreun. Mrak,
AasKe HA OCHOBE CAMOTO IIPOCTOTO MCCIIEJOBAHHA MOMKHO CAeJIATE Hay4HO 0B0CHO-
BaHHBIe BBIBOJIBI, €C/IM ero TILATelBHO IIPOAYMATE H IPOBECTH, coDIIOaa BCce Tpe-
foBaHuA.

3ANOMHHTE
IkcnepumeHT = [unoresza « KoHTponsHsii onbit « Teopua = 3akoH

lTPOBEPBLTE CEBA

1. Kakoe aHaueHue umeior Buonoruyeckue mccnegosaHmn?

2. Kakue 3rtanbl BbIAENAOT B HAYYHOM HMCCNefoBaHWK?

3. Yo Takoe HayuyHbiH 3kcnepuMeHT? C Kakoh uenbio oH NnpoBogMTcA?

4. MNMovemy B 3KCnepWMeHTe NPOBOASAT HabnlogeHHe Kak MHHUMYM 3a ABYMA rpynna-
MK obbekToB?

5. Yem runotesa otnM4aeTcs OT 3aKoHa AW TEOPHK?

Yem akcnepumeHT otnvyaetcs oT HabniogeHun?
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ISP

Mos naboparopus

BbIMNMO/IHHUTE 3AJAHHA

1. Mcnonbays gononHUTeNbHbIE HCTOUHHUKW MHBOPMaUUK (HayYHO-NONYNAPHYIO NUTe-
paTtypy, CNpaBoYHKKK, CTaTbH, B TOM Yucne pecypcol MHTepHeTa), BbiscHUTE, Kakue
BUoNOrHyecKHe IKCNepUMeHTbI NPOBOAATCS B HacToAlee Bpems. BoibepuTe K3 Hux
HaMbonee NOHPABMBLUMHCA BaM M NOArOTOBLTE O HEM KpaTkoe cooblueHue.

2. CamocTosTeNbHO NocTasbTe BHONOTHUECKMI IKCNEPMMENT.

BosbmuTe gee HebonblwMe BaHouku. B kaxpayo W3 HWX HaneilTe Boabl.
MomecTute B HUX no nykosuue. OaHy BaHky € NYKOBMUEH NOCTaBbTeé Ha OKHO,

KOTOPOE XOPOLIO OCBELLAeTCA CONHUEM, a APYryK — TaM, rie NpakTUYecKW conHua

He Boigaer. Temneparypa B oboux cnyyasx gonkHa 6biTb oguHakosoW. o mepe

HeobxogWMocTH gonueanTe 8 BaHku Boay.

MNpoeeguTe HabnogeHHe 3a NPOMCXOAALUMMKU U3MEHEHHAMM B TeueHHe 10 gHen.
Peaynotatel HabniogeHui 3anuceisaite 8 Tabnuuyy «BausHue ceeta Ha pa3suTe

NIUCTbEB NyKan.

Caoenaiite BbIBOAbI © BAMAHWK YPOBHA OCBELLEHHOCTH Ha PA3BMTHE NIMCTLEB NyKa.

BnuaHWe ceeTa Ha Pa3BUTHE NHCTLEE NYKa

Pesynsratei HabnogeHHA
BGanka Ne 1 Hanka Nz 2

MpoHcxoasdiuHe HIMeHEHHA

Nuctes nossuaMch

An1Ha nMcTees Ha 5-A geHo
DnuHa nuctbee Ha B-# geHb
HnuvHa nuctees Ha 10-A gevb
Okpacka nHCTbeB

BHewHuH BHa nHCcTRER

3. B onxcanHom B naparpadpe akcnepumenTe (cMm. puc. 26 Ha c. 42) oguH M3 yKope-
HEHHbIX YEPEHKOB KOJEyca BblpallliBanca B nonyteHd. Kak vameHunucb okpacka
M PA3MEp SIMCTLEB KOMEYCa NO CPABHEHHIO C KOHTPONbHbIM pacteHuem? [lna yero
6bino HeobxoguMo 3apasath M cobnogate OAWHAKOBbIE YC/IOBMA BbipallMBaHHA
ONS TPEX PACTEHHMH, H3MEHAR TONBKO HHTEHCHBHOCTh OCBELUEHMA?

H3 HCTOPHH HAYKH

WUcTopua nioboil Hayku, W BHONOIMKM B YACTHOCTW, — 3TO MCTOpMA pa3spaboTku
W NDUMEHEHMA HOBBIX METOAOB MCCiefoBaHus. Tak, B BUONOrWKH NpUMeHeHHe 3Kcne-
PHMEHTANBHOrO MeTOofla CBA3LIBAIOT C MMeHem Yuneama [apBes. B 1628 rony ator 43
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§ 6. IkcnepUMeHT B BUONOrHYEcKUX MCCNEqOBaHHAX

aHMNHUHCKMIA YY4EHBIH BNepBbie NPOBEN IKCNEPHMEHTHI NO M3YYEHHIO ABHMKEHWA KPOBH
B Tene OBLbl M AOKa3aN, YTo KPOBb BO3BPALLAETCH K cepAuy No 3aMKHYTOMY LMKNY.
Ha ocHoBaHWu 3tux 3kcnepumeHTos Bbina copmynMposaHa Teopus kposoobpa-
LEHHA.

OAHaKo WHPOKO NPUMEHATLES B BUONOrMKM 3KCNepUMeHT Havan nuwb B8 XIX sexe,
a B XX BEKE 3IKCNEpUMEHTANbHbLIA METOJ CTAHOBWTCA Begywum B BHUonoruyeckon Hay-
ke. J1o 6bino obycnoeneHo noseneHWem HoBbIX nNpubopoB ANR HCCNefOBaHHM.
Hanpumep Takux CNoXHbIX, Kak 3NeKTPOHHbIH MHMKpockon, co3gaHHeid B 1932 rogy,
Tomorpad (puc. 27), ckoHcTpyupoBaHHbii B 1969-m. Bo BTopor nonosuHe XX Beka
8 BUONOrMM pa3suBaeTCA LeNoe HanpasneH1e, KOTopoe npegycmarpusaet paspabotky
HOBbIX IKCNEPUMEHTANbHBIX METOADB MCC/EA0BAHUA M CO3AaHWE HOBEHWMX NpubBopoE.

JKcrepuMeHTanbHbIA  MeToA, KopeHHbiM obpaszom npeobpasnn Buonoruio.
OH NO3BONMA MHOMOKPATHO PACLUMPHTL €€ NO3HABATE/IbHLIE BO3MOMXHOCTH W OTKPLITh
HOBbIE MYTH AN MCNO/Mb3oBaHMA BUONOrMYECKHX 3HaHWW BO BCeX cthepax AesaTesb-
HOCTH YeNloBeKa.

Kpome nabopaTtopHbix, B BHONOrHM YacTO NPOBOAATCA NPUPOAHBIE 3KCMEPHMEH-
Tel. Tak, B ofiHOM W3 cTapedwux B Poccuu LeHTpansHo-YepHoszémHoMm rocyaap-
CTBEHHOM NpUpoaHoM BHocdepHOM 3anoBefiHMKe B TeYEHWE MHOTMX NeT W3ydaetcs
NPoLecc 3apacTaHWs CTenHbIX Y4acTKOB ApesecHbiMW nopopgamu. Okazanochk, 4TO
B COBPEMEHHBIX YCNOBHAX Ha CTEMHBIX YYACTKax Y>Ke pefKo BCTPeYaloTca AMKHe Tpa-
BOAAHLIE YKMBOTHbIE, NO3TOMY NPH MNONHOM HEeBMellaTeNbCTBE 4YeNOBeKa BenNMKa
ONACHOCTL NOTEPATL Té PACTUTENbHbIE cooblUEecTBa, pafiM KOTOPbIX 3aN0OBefHHK CO3-
pasancs. Ha ocHoBe peaynstatoB CBOMX MCCNefoOBaHWA y4éHble paspabotanu peko-
MEHAALMK, BbIMONHEHWE KOTOPLIX NO3BONAET COXPaHWTh PaACTMTENBHOCTh 3anoBef-
HOW CTenu.

44 Puc. 27. CoBpemeHHbIA ToMorpad




CHauaH C v

Hohat LW i e @ P G P R A AL W I e G PR e

fhasa 1. Metogel M3yHeHHA XHBOH NpHpoasL!

ﬂnpnnuu npoBefgeHHA HAYYHOro aKcnepMMeHTa

1. Nocrasbre uenb akcnepumenta. [na 3toro ytouHuTe npobnemy WccnegoeaHus,
T. €. BONPOC, OTBET Ha KOTOPbIK BygeT HaileH B pesynbTarte NPOBEAEHHA HCCNEA0-
BaHMA.

2. BbigBuHBTE rMNOTE3y — NPeanonoXeHWe, KOTOPOoe Morno Bbl CTaTk OTBETOM Ha 3TOT
Bonpoc.

3. CocraBbTe nNaH 3KCMEpHMEHTa NO CXeMe:

a) onpefenuTe AaTy W BpeMsa NPOBEfEHHA IKCTIEPHMEHTA;

6) nogrotosbTe HeobxoguMble MaTepHans v obopyaoeaHKe;

B) ONpefenniTe KOHTPO/NbHbIA BApWMaHT — BapWaHT ONbiTA NPH HEU3MEHSEMbIX
YCNOBUAX, C KOTOPbIM CPABHMBAIOT PE3yNbTaTbl APYrMX BAPWAHTOB;

r) onpegenWTe 3KCNepHMeHTa/lbHbIH BapHaHT — BapHaHT (BapHaHTbl) 3Kcnepu-
MEHTa B M3MEHEHHbIX YCNOBHAX, KOTOPLIH (KOTOpbIE) CpaBHMBAIOT € KOHTPO/b-
HbIM BAPHAHTOM.

4. Habniopaite 3a xoaom akcnepumenta. DUKCHpyiHTe pesynbTaThl U3MEPEHHA, ANA
ynobcTea BHOCHUTE NonydeHHble AaHHble 8 Tabnuuy. [lononHuTensHo aenaite onu-
caHuA, hoTorpadui, BUOEO, 3apPHCOBKH.

5. CpaeHuTe nonydeHHble pe3ynbTaThl € NPefBAPWMTENBHO BbIABMHYTOW FMNOTE3OH.
Beina nu oHa sepHa? Ecnu nonydeHHsle faHHble HE NO3BONAKT AaTh YETKOTO OTEE-
Ta OTHOCHTENBHO MCTHHHOCTH MNOTE3bl, TO HEOBXOAMMO NPOBECTH eLLE AONONHH-
TenbHble 3KCNepUMeHTsl U cobpatk Bonblue AaHHbIX.

6. CchopmynupyiTe BbIBOA NO pe3ynbTaTam NpoBefAeHHA IKCNepHMEHTa, COOTBETCTBY-
HOLMH 8ro Lenu.

7. Pabortas ¢ onacHbiMKM MaTepuanaMi WAW BbiNOMHASA ONacHble AeHCTBWA, NPW Npo-
BefleHWH 3KCNEepUMeHTa, cobnofanTe npaeuna TexHuku BesonacHocTu! TwarensHo
MOWTE PYKH OO W NOocNe 3KCnepuMeHTa, NpH HeobXoAWMOCTH HajesalTe pe3wHo-
sble nepyaTkd. beperute rnasa, ecnu 4To-To B HMX NONaAET, TO NpoOMbIBalTe MX
BOAOH He MeHee 5 MUHYT. He xpaHuTe efly ¥ HanWTKK PAAOM C BalKMm pabouyum
MECTOM.

Kak nposectu cpagHeHue

Nposoas cpasHeHWe HEOBXOAMMO NOMHWTBL, YTO 3TO He NPOCTO onucaHue obbek-
TOB MK ABNEHMH, & CONOCTaBNEHWE UX CYLLECTBEHHbIX NPH3HAaKOB, HA OCHOBE KOTO-
PbiX BbIACHAETCA, YTO ODWEro M Kakue pasnuyusa MMEIOTCA Y CPaBHMBAEMbIX 0bbek-
TOB.

MNpu npoBeaeHuH cpaeHeHWA cobnioganTe NPeANOKEHHYIO NOCNEAOBATENBHOCTD:

BoisicHuTe, kakue obbekTol (Npoueccsl, ABNEHWA) CPABHMBAIOTCS.

MebicneHHo pasgenuTe obbekT (npouecc, seneHue) Ha cocTaBHbie 4acTH (npoBegu-
TE aHanua).

BolgenuTe cylwecTeeHHble NPUW3HakK cpasHWBaemsix obbexTos (npoueccoe, sene-
HHH).

Conoctaeste cpagHusaembie obbekTbl (Npoueccbl, ABNEHWA) NO OAHUM M TEM Ke
NpU3HaKkam, BblOeNuTe NPH3HAKK CXOACTEA H PA3NTUYHA.

JanuwmMTe nony4yeHHbie pesynbTarbl M nogseguTe utor cpasHenna. Chopmynupyirte
BbIBO/bI.
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OIIMCAHHE PE3YJIBTATOB
* UCCJIEAOBAHHNU

METG}'I. OIIHCAHHA B BHOJOIHH. PE‘E}UIB‘
TaTel JAH0ro HccAeJOBAHHA JOJAKHEI

1. C kakoh uensto NPOBOAATCA HayYHble 6BITE 3adMKCHPOBAHBI TEM HMIH HHBIM
uccnenosanma? crnocoboM, HADpHMEp B BHAe HAVUHOTO
2. O7 vero 3asMcWT BbIBOp METOOOBR MoChne- onucanma. OnucaTensHbI MeTOd MHUPO-
AoBanka B Buonorun? KO NMPHMeHAJNCA ellé VYEHBIMH JpeBHO-
3. Yro Taxkoe BHONOTHHECKHH PUCYHOK W ANA ctu. Tak, ApeBHerpedeckuin ¢pumocod

) 2
kil Lol Apucmomens (IV B. 10 H. 3.) B CBOEM

TpyAe «HMcTopusa SKHBOTHRIX® OIMCATN

HECKOJIBKO COTeH BHJOB MHUBOTHBIX, MMOJ-
pobHO pacckazaB 06 HX CTpPOeHHH, PasMHOMEHHH ¥ PASBUTHH, pacnpocTpaHeHHH,
a TaK)ke X03AlCcTBeHHOM 3HaYeHHH. Tpyasl ApHcToTena 6bITH AN CBOET0 BpeMeHH
300JI0THYECKOH 9HIMKIONeAMel, 4 €8 aBTOPA TeNneph BIIOJHEe 3aCAYKeHHO HashIBa-
IOT OTIOM 300JIOTHH.

JToT MeToj] He MOTepPAJ CBOEro 3HavyeHHus H cerofns. Onucanmne 06bEKTA ITO3BO-
JNAeT AaHAJIHU3HPOBATH MOJMYYeHHbIe NAHHBIE, CPABHHBATE MX ¢ APYTHMH, HaXOJHUTh
onpejieIéHHbIe 3aKOHOMEePHOCTH B CYIeCcTBOBAHHK o0bbeKTa HecaenoBannda. O6GbIYHO
ONMMCAHUA TOAPa3AeNAOT HA KaveCcTBeHHBIe, KOTOPEIE IIPOCTO M3JAraioT IMOCae0-
BATEJNLHOCTE DTANOB HaGMIOJEHHA, B KOJAHYeCTBeHHBIe, KOTOpPhle dopMUpYIOTCH
B pe3yjbTaTe M3MepUTeJbHBIX Npoueayp. Tak, ecaH Bbl 3aNHMcalH B JHEBHHKE
HabMIOAeHUH «CerofHA U3 AUIl HAKOHEI"TO BLIMYIHINCH OITEHILI», TO 9TO IPHMED
Ka4YecTBEHHOTO OMHMCAHHA. A eclH Bl €l YVKASATH KOJHUYECTBO BBIIYIHBIIMXCH
NTeHIIOB, HX pasMephl H BeC, TO Bbl COCTABHAM M KOJHYECTBeHHOE OITMCAHMeE.

Ounucanme 00bEKTA UK ABJIEHHUA MOMKET ObITh CA0BECTHBIM (YCTHBIM M IIMCBMEH-
HEIM), HATTISAAHLIM (HCIIONL3OBAHMEe pUCYHKOEB, doTorpaduil, Bujeo3anucu) 1 cxe-
MaTUYeCKHM (HCHOJb30BAHME CXeM, rpaduKoB, 3HAKOB U T. A). B HccnegoBanusax,
KaK IIPaBHJIO, HCHOAL3YIOTCA BCE DTH BHILI ONHMCAHUA.

HAnsa 6onee yno6HOro MCIONL3OBAHMA NONYYeHHOH MHbDoOpManMK, YYéHbIe YaCTO
NePEBOJAT €€ HA AZLIK IIOHATHI, 3HAKOB, CXEM, PUCYHKOB, rpaduKos, nudp.

Hcnoab30BAHME TABJIHIL, CXEM, JTHATPAMM, JIN8 yIIOpAAOYMBAHHUSA Pe3yILTATOB
HCCIeJOBAHUA YUEHBIE HCIIONBAYIOT TAOMHIIL], CXeMbl, fHATPAMME! B rpaduku. OHK
TO3BOJIAIOT CONMOCTABHTH XAPAKTEPHCTHKH M3YUaeMbIX 00beKTOB, MPOAHATIH3HWPO-
BATH NOJYYeHHBIE JaHHEIE, CPABHHUTEL HX, HAHTH 3aKOHOMEDHOCTH M Ja)Ke CAeNJaTh
HNpOrHO3LL.

Tabauua — 9To IpeACTABIeHHE KOMHYECTBEHHBIX WK APYTHX JaHHBIX B (opMe
cTpok M cronbuos (puc. 28). Emé ogauM rpadudecKHM cpelcTBOM NpelcTaBleHnA
NAaHHBIX ABIAKOTCA cXeMbl (puc. 29). Orm npepcrasaaioT coboil dUTypsl (MpaAMo-
VrOMBHUKH, MHOTOYTONBHHKH, KPYTrH) ¢ HaANHCAMH, COeJWHEHHEIe THHUAMH
Uy crpenxamy. QUrypsl MAMIOCTPHPYIOT PA3MHYHLIE CTPYKTYDPHEIE KOMIIOHEHTEI
TOTO WJIH MHOTO 00beKTa, 4 JHHHH (CTPENKH) PACKDPBIBAIOT CBA3SH MEKJAY HUMH.

Juarpamma — rpaduyeckoe NpeJcTABIeHHe TAHHBLIX, [TO3BOJAIOIIEe OINEHUTH
COOTHOIIEHWEe HeCKONBKHMX BenH4uH. JmarpaMmir GmisaioT cTonGuaThle B KPyro-

46 Bele. CronbuaTele AHATPAMMEI JeMOHCTPHPYIOT BETHYMHHEI B BUJIE TPAMOYTOIBHH-
KOB OHMHAKOROI IMMPHHB], BEITHHYTLIX BEepx, — cTonbukop. Brnicora cronbuka
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fhaea 1. MeTogkl M3yHEHHA KUBOU NPUPOAL!

Xumu4ecknili cocTae KNneTeu, %

Heoprauwyeckwue BewecTea Oprasvyeckne BewecTsa
Bopa 40—95 Yrnesosl 0,2—2,0
Benkwn 10—20
MuHepaneHbe 1,0—1,5 | *Kupsl 1,0—=5,0
conu
HyknewHoBsle 1,0—2,0
KMCNOTHI

Puc. 28. Tabnuuras hopma npeacTaBneHns faHHbIX

OpraHuyeckne
BELUECTBa
HyknemHosbie
Benkwn Kupel Yrneeoge! PTG
Puc. 29. Npumep cxembl

o [
€100
3 =
8 75 Kwcnopon
o
2 I Bopopon
g 50- Yrnepopg,
5:; 25 ©  Opyrve
= XUMUYBCKME
s INEMEHTHI
¥ Q-

1 2 3 4
Bpema, gHw

Puc. 30. NpepcrasneHne AaHHbIX B BUAE gUarpaMmm

COOTBETCTBYET M3obpa:kaemoii BennunHe. Kpyropas gmarpaMma — 9TO Kpyr, pas-
JleIEHHBIN HA CeKTOPbl B COOTBETCTBMHM ¢ HMaobpakaeMbIMHM HMH BeJIMYMHAMH
(puc. 30).
I'pahur — 3T0 YepTEx, HA KOTOPOM HAIMAAHO, IPH NOMOIIH JHHHAI, TOKASAHKI
KakHe-TH00 YHCIOBEIE JJAHHEIE, ONHCHIBAION[HE NPONEccH HIH ABTeHHA (puc. 31).
Enoié oguum crnocofioM odbopMIeHHs pe3vIbTATOR HabnogeHnil ApnAeTcAa GHomO-
rudecKHi pucyHok (puc. 32).
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§ 7. OnucaHue pe3ynsTaTos UCCNefoBaHmia
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Temne
[ S e e

0 3 6 9 12 15 18 21 24 x
Bpemsa cyTok (4)

Puc. 31. [pahrik 3aBMCUMOCTM TEMMEPATYPL! OKPYXAOLWEN cpefibl OT BPEMEHM CYTOK:
ock Ox — Bpemsa cyTok (4), ock Oy — Temnepatypa (°C)

NueTt

Puc. 32. Buonoru4eckii pUCyHoK pacTeHus

Ot 0bRIYHOTO PHCYVHKA OH OTJMYAETCA TEM, UTO HA HEM JOJKHBI OBITE TOYHO
nepejanel Bce MelbdaiinMe geraJn HabmwogaeMoro obbexkTa, a Tak:Ke COXpPaHeHBI
ux pasmepsl. BHonoruueckuil pucyHoK ofaajiaeT BayHBLIM CBOMCTBOM — HarJIA{HO-
cThio. Biarogapa aromy cBoiicTBY Noboil YeloBeK MOMKeT MOHATH, KAK YVCTPOEH
6HOJOrH4YecKHil 06beKT, NOMNAJEE HAa NPABHIBHO BHIIOJHEHHBIH PHCYHOK, TOTAA
KAaK ONMCAHME CTPOeHHMA oOheKTa MOMeT GbITh NMOHATHO jasexko He BceMm. M xora

43 ceHvac pHUCYHOK B HAYKe [IOBCEMeCTHO BhiTecHAercs dororpadueit, TeM He MeHee
pucoBaHMe HHOMOrHYecKHX 0BEKTOB BechbMa MOMesHO 78 GYAVIIHX HMcclefoBaTe-
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[hasa 1. MeTogel M3y4eHHUA KMBOW NPUPOALI

ae#t. OHo passuBaeT HabMogaTeNbHOCTE B cliocobCTRYET AVHIIeMY VCBOSHHMIO yuebh-
HOT'O MaTepHasa.

AHANNSE PE3IVIBTATOB HCCAEROBAHMA, Mayyas cTpoeHHe OPraHN3MOB HIH KaKoe-
aubo ABIeHHe NPHUPO/LI, Bbl, CAMH TOr0 He NOA03peBad, N0Jb3yeTeCh NPHEMOM aHA-
H3a, KOTOPBIH ABJAETCA Ba:XKHBIM COCTABHBIM 3JIeMeHTOM MBIIIJIEHHA,

AHanua — 3To pacuJieHeHHe, pasfesieHHe IeJI0ro Ha COCTABHBIE YAaCTH, Bhljee-
HHE OTAeIbLHBIX CTOPOH M CROMCTBE obhexTa MaH Apnenusn. Urobel Bama pabora
6uia sdybexTHBHOIM, NO3HAKOMBTECH C IpABUIAMHY IIPpOBeJeHHA aHANH3A B [IpUMe-
HAHTe HX.

3AMNOMHHTE

OnucarensHsid Metog -+ OnHcaHHA: KadecTBeHHbIe M KO/NHYECTBeHHble
Tabnuya = Cxema = [uarpamma + [pagpmuk + BrHonornyeckHi pHCYHOK -+ -
AHanusz

MMPOBEPBTE CEBA

1. C kako# Uenbio NPOBOAATCA ONMCAHMA B XOJe BHONOrHYECKHX HECNENoBaHHN?
2. Kakue TpeboBaHusa NpeabaBAAOTCA K HAYYHOMY ONUCaHWio?
3. Yem konuuecTBeHHOE OMMCaHHE OTNIMYAETCA OT KayecTBeHHoro?
4. [Ins yero B HayuHbIX MCCNEAOBAHUAX MOTYT MCNO/b30BaTLCA TabBaMubl, CXeMbl, Aua-
rpammbl M rpadpuxku?
5. Yro takoe tabnuua? C kakoi Lenblo oHa NPUMEHAETCS B HAYUYHbIX ONHCaHUsAX? l?
6. Yem cxema otnnuaetcs oT Tabnuupi?
7. C kakoH uenbio B Hay4HbIX ONWCAHWAX MCNONb3YHOTCA AWarpammbl? Kakue sugbl
AMarpamm Bam M3pecTHbi?
8. Kako# Mg npeacraeneHla Hay4HoH HHdOpMaL WK HasbisaeTca rpadimkom? C kakoi
LeNbio B Hay4HbIX ONMCAHHAX OH MCnonb3yroTca?
9. Kakoi NpUEM MLICIHTENLHBIX AEHCTBMA Mbl 0Dsi3aTensHo MCNONbL3YEM NPH NpoBe-
AEHHH HAy4YHOTO MCCNEefoBaHHUAT

Mouemy uccnegosaHWe, pe3ynsTaThi KOTOPOro NpeAcTasneHbl B Buae Tabnuupbl, AMa-
rpaMmbl MNK rpadMKka, Nerye aHanW3MpoBaTh, YeM Te, KOTOpbIie WX He coaepXKar?

 LATH K YCITEXY |

l'lncnenona‘renhuoc'ra n&ﬁﬂTBﬂﬁ npH npoeefeHHH aHanK3Ia

BHuMaTensHo WayunTe 0bbekT (ABneHWe) B uenom.

Paanenute mbicneHHo obbekT (ABNEHME) Ha COCTaBHbIE YacTH.
M3yunTe ocobeHHOCTH KamaoH YacTH.

YcraHoBuTe conoguMHeHue (B3aMMOCBA3bL) YacTen.
MocrapaiTeck BbIAeNUTE (OYHKLMM YACTEH.

el

49
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§ 7. Onucanune peaynsTatoB MccneqoBaHmia

YIS IIIIIIII I

Mos na6opaTopus

BbINNOJ/THHUTE 3AOAHHA

1. Ucnonbaya Tekct naparpaca, chopmynMpyrte TpeboBaHWsa, npeabABNAEMbie
K ONHCaHWAM.

2. Ucnonbaya pucyHok 28 (Ha c. 47 B yueBHuKke), npeacTaBbTe XMMHUYECKHA COCTaB
KNETKW B BMAE KPYrOBOW QWarpammbl.

3. Paccmotpes rpadivk Ha pucyrke 31 (c. 48 e yuebHuke), onpegendte, B kKakue npo-
MEXYTKH BPEMEHM TemnepaTtypa BO3fyXa CHW)XaeTcs, NOoBbIWAEeTCHA, NOBbiLAeT-
ca Hawbonee Boictpo? MoaymaiTe, OT 4ero MOXKET 3aBMCETh M3MEHEHWE Temne-
patypbl Boaayxa B TedeHun cytok? Kakumu npubopamu Hy»HO BOCNONb3OBATLCA
ANs NPOBEAEHMA NOAOBHLIX W3MEPEHWH W KaKoBbl AOMKHbI ObiTe WX LWKanb

peneHua?
4. PaccmotpuTe BHMMartensHo pucyHok 33. Y 6abywku va oropoge 3 ceobogHbix
y4yacTKa, OoHa pelldna nocafWTe TamMm pa3inHiyHble AepeBbA — ﬂﬁ.ﬂGHH. FRYLUH

M cnuebl. Ha nepeom y4acTke oHa nocaju/ia OfWMHAKOBOE KO/IHYECTBO Aepe-
Bbee — no 15 wryk (cm. puc. 33, a), Ha BTOPOM W TPeTheM YYacTKe — pasHoe
KOMHYECTRO.

MNpeactaebTe faHHble NO OCTafbHbLIM [IBYM YUYACTKaM B BUMAE KPYroBOW AWarpam-
mbl (puc. 33, 6).

MNMepeseaute MHbOpMaLKIO M3 Auarpamm B TabnuuHylo dpopMmy M 3anonHuTe Tab-
nuuy & pabouen TeTpagM.

wr A
30
25
20
15 4
10 4
5
0
a | ymacTok Il yqacToK Il yqacTox 6 |yuacTok
B — sbnoHa
B — rpywa
B — chuBa

Puc. 33. NpepcrasneHne AaHHbIX B pasnvyHoM Buge — cronbyatan gnarpamma (a)
50 W Kpyroeas guarpamma (6)




CHauaH C v

T LW @ WM G P R LW A e W G PN

fnasa 1. MeToge n3yHeHUA XHUBOW NpUpogs!

Hepesbs I yqacTok, wr. Il yuacrox, wr. Il yqacrox, wr.
ABnous | 15
Mpywa 15
Cnusa 15

H3 HCTOPHHU HAYKH

Apucmomens (384—322 po H. 3.) — Benu-
KHWH OpeBHEerpe4YeckHi y4eHbii, Hanucan Bonb-
Woe KOMNHYBCTBO COMMHEHWH no dmnocodikM,
pHanKe, BHONOrMK, NCHXONOTHKM, NOTUKE, ITH-
Ke, NONMTHKE, NO3THKE.

OH cucTEMaTMIMPOBAN NPaKTUYECKM BCE
COBpPEMEHHOE &My, 3HaHWe. BbicTpoeHHas WM
CMCTEMA HayYHbIX 3HAHWH LUMPOKO MCNoNb3osa-
nacbk 8 EBpone Bonee nonytopa ThicAYeneTHM.

ApucToTens chenan MHOrOYUCNEHHbIE ONKU-
CaHua MecT ODWTaHWs PazNuYHbIX PacTEeHWM
M XKMBOTHbIX, yKa3ae ux ocobenHoctu. Ocoboe
BHHMAHWE OH YOENAN M3YYeHHKD >KUBOTHbIX,
3aN0MMB Hay4yHbieé OCHOBbI 3conoruu. Bcero
Apuctotens onumcan 540 pasHoBupgHOCTEN
KHUBOTHBIX.

3A4AHHUE A4/18 TIOBO03HATEJ/IbHbIX

1. ﬁpuqmaﬁre TEKCTbI C HaY4YHbIM H XYOOMECTBEHHBIM ONMHCaHHEM LIBETKa NHIHH.
2. CFEBHHT’E Hay4HOe H XYAOMEeCTEEHHOE ONMCaHHe 6uonorvyeckoro obvekTa.

3. CpenaiiTe 8biBof, B 4EM 3aKMIOYAETCA WX pa3HMLA.
Hl}‘qHﬂE ONHCAHHE UBETKA NHNHH

LigeTok nunuK coctout M3 6 paszgensHbix NenecTkoB, 6 THIYMHOK € ANHHHBIMH ThIYH-
HOYHBIMH HMTAMM M KPYNHBIMK YAJAMHEHHBIMK NbINBHWKaMK. 3aBA3b Y NMNHK TPEx-
rHésfHas, NecTHK — C TpexpasaenbHbiM pbinbiuem. OcHosHbie dhopMbl LUBETKOB —

BokanosugHas, JalwesuaHas, BOPOHKOBHMAOHAA, KONOKONBYATAA.

XypoXXeCTBEHHOE ONHCAHHE LBETKA NHAHH
TémHOH Houblo Benbix NHAMH
CoH HesCHbIH TUX.
BeTtepok HouyHOM npoxnago
Osesaer ux.
Houb Mx Yaweyku 3akpbina,
Houb xpaHuT useTs
B ofneaHWH HEBMHHOM
Yucton kpacoThl.

H. A. byrun
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KPATKOE COAEPKAHHWE I''/TABDBI 1

JIng mosHAHUA KUBOH IPHPOAL! YVIEHOMY OUMeHb BAJKHO NPABMJILHO BRIOpaTh
OVTh MCCAEAOBAHMA HIH MeTOd, KOTOpbLIM oH Gyvaer mnoabs3oBaThes. B Buonorum
OpPUMEeHAKTCA PASIUYHBIE METOAbl HCCAeNOBAHMA: HabIoaeHe, OMHUCAHKE, aKCIIe-
PHMEHT, H3MepeHHe.

PaznuuaroT DpakTHYeCKHe U TeopeTHYecKHe MeToAsl. K NpakTHYecKHM MeTogaM
OTHOCAT HabMoJeHe U sKcIepuMeHT (onkiT). BaykHeliniasa sagavua HabMIOAeHUA KaK
MeTOOa MOZHAHHA Hpﬁpﬂﬂ;lﬂ - 3TO HE}JI‘_E,?‘IKTI: OTBET HA HCICTEE.J]EH.HHI‘:I BONpPOC.

Habniogense — 9T0 BOCOPHATHE OPHPOAHLIX 00BEKTOB MM ABAeHHNE ¢ IoMO-
OIbl0 OPraHOB YVEBCTB. B xofe HabmomeHHs o0BbeKTa WIH ABJEHHSA YeJ0BEK JIHIIb
GUKCHpYeT Pe3yIbTATEI, He BMeOINBaACkE B caM IIpOILece.

JKCcHepUMMeHT — HCCIeJOBaAHHE, IPOBOJHMMOE E COSIHANILHO COSJAHHEIX H KOH-
TPONHPYEMEIX VCIOBHAX, KOTOPEIE HOSBOMAIT VCTAHOBHTEL, KAK TH VCJIOBHA BIH-
A10T HA 00BEKT MIH ABJIEHHE.

JECHepHMeHT ABNAeTcA Kvia GoJlee CI0KHBIM, YeM HabOmlwogeHHe, OpaKTHYe-
ckuM MeTogoM. C ero moMonisio MoOMKHO NOATBEPAHTE HJIH ONPOBEPTHYTH KaKoe-
nubdo npegnonoxkene. Or HabaoLeHNA PKCOEPHMEHT OTIHYAETCH AKTHBHEIM BO3-
peficTEMeM HA HaVYaeMblil 06BbeKT.

Pesyabprarsl Kaxk #Habnmogeruit, Tak ¥ SKCHEPHMeHTOB MOTYT OblTh ONMCAHLL
Ka4YecTEeHHO H KOMHYecTEeHHO. KadecTBeHHBIM ABMAETCA NPOCTOE CINOBECHOE OMHA-
caHWe, KOJMAYecTBeHHOe e ONMNCcAHME OCHOBAHO HA TOYHOM M3MepeHHH.

Hameperne — 3T0 onpejfe/leHHe KOMWYSCTBEHHEIX 3HAYEHHH TeX WIH WHBIX
NpPH3HAKOB M3VHaeMoro o6beKTa MM ABMEHMA C TOMOIILIO CHRIHANTLHBIX TEXHNYE-
CKHMX yveTpoiiers. MaMepuTh Kakyio-a1ud0o BeIHYHHY 03HAYAET TO, YTO €€ CpABHHMBA-
KT ¢ 0JHOH N3 obIMeNpHHATHIX eIHHUI U3MepeHNA.

PesyneTaThl 110000 HCcIeIOBAHAA JONAKHEl DBITE 3apHKCHDOBAHEI B BHIe HAYY-
"Horo onucaduda. OnMcanme MOMKHO PACCMATPHBATE KAK 3aBepIIAIOIIHI 3TAN HCCIe-
mopanudg. Ilpu cocTaBieHHH ONMCAHMA HACTO HCHONL3VIOT TabnamMuel, rpaduxn
H JHATPAMMEBI.

HMszyuasa cTpoeHHe OPraHA3MOB HIIH KaKkoe-JTHO0 ABMeHHe NPHPOAbl, Mbl HCIIOJIb3Y"
eM IpHEM aHANH3A, KOTOPLIH ABIAETCA BAMHLIM COCTABHBM XIeMeHTOM MBIILTeHA.

Kax el 9e1oBeK A0 KeH YMETE He TOJBKO U3BJIeKaTh HHQOPpMaIHIo U3 PasJInd-
HBIX MCTOUMHMKOB, HO M KPHTHHECKH €€ OIeHMBATL, AHAMHU3MPOBATL M NPUMEHATH
HA MPaKTHEE AJA pelleHEHa pasiHYHLIX MHU3HeHHLIX Npobrem.

HPDEKTI:I H HCCIIE€J0BAHHUA

. MeTo/bl MO3HAHUA KHUBOH NPHUPOJALI M UX 3HAYEHHE.

. IIpakTHYecKHe ¥ TEOPETHYECKHE METO/BI IIO3BHAHMA JKHBOH NPHPOALL.
. Habmoerne KaK MeToj NOZHAHHUA IPHPOIEL.

+ JKCIEPHMMEHT KAK MeToJ| MO3HAHUA [TPUPOAKL.

. HaMepenHe Kax MeTOJ MOZHAHHA IPHPOALL.

. Onucanme Kak MeTO[ HOSHAHHA IPHPOALL.

=T S O o 00 DD

. Hcnonb3oBanue rpadpuuecKHX cpeicTB [IPH ONHCAHMH Pe3yibTaTOB HCCIeN0-
BaHUA.
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OPrAHM3Nbl — TEJIA
KMMBOMN NPUPOADI

Bcé mHoroobpasue >KWM3HM, npeacras-
NeHHOEe Ha HalleW nnaHerte, BK/OYaeT
OrPOMHOE KONIMYECTBO *WBbIX OpPraHus-
MoB, 06nafalolMX OCHOBHLIMK YKU3HEH-
HbIMH cBoHcTBami. Bce oHM pasHbie,
OAHaKO B TO K& BPeMSA MHOTWE NpoLec-
Cbl, MPOTEKAIOWHE B Ka*KAOM M3 HMX,
cXou mexay coboi. Yrobbl noHaTb,
KaK OHH YXMBYT, T. €. PacTyT, NUTaIOTCH,
pa3sMHOXKAIOTCH, HEeoBXOAWMMO HW3YUWTb
ux cTpoeHne. CxopctBo B CTPOEHMM
M Ku3HegeATenbHocTH obycrioBneHo
TEM, 4TO 3/IEMEHTAPHOW eAHHWLEH
noboro KWBOro opraHW3aMa sBAAETCs

KNEeTKAa.

Bbl Y3HAETE

— 06 obwux npuHUMNAX CTPOEHHS

KMBbIX OPraHW3MoB;

ob ycTpoHcTBe Nynbl, MHKpOCKona

W npaeunax paboTbl ¢ HUMHK;

O KNeTKE KaK 3/IeMeHTapHO! efuHUue

CTPOeHUA NoBoro »KMBOro OpraHkama;

06 OCHOBHbIX H3HEHHO BaXKHBIX NPo-

Leccax, NPoTeKaIOLWIMX B OpraHHaMax;
— 0 pasHoobpasiK KMBbIX CYLLECTB,

HacenALMX Haly NAaHeTy.

Bbl HAYYUTECDH

— NONB30BATLCA NYNOH U MMKPOCKONOM;
— HaxOAMTb OCHOBHbIE YACTH KNETKM Noj
MHKpPOCKONOM Ha roToBbIX npenapa-
Tax;
CXeMaTHUYecKH M3obpaykaTh CTpoeHHe
KNETKM;
XapaKTepu3oBaTh OCHOBHblE npouec-
Cbl »KW3HEOEeATENbHOCTH;
XapaKkTepH3oBaTh OCHOBHBIE TPYNNb
OpraHu3moe.
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8 OPTAHU3M — EJITUHOE IIEJIOE
L ]

IMouaTHE 0B O0PrAHH3ME. Temxa >XHBOIH
OpUpoALl HazulBaoT opraausmamu. Omnp

1. KakoBbl NpH3HakK ueoro? pasHoobpasubl 1o ¢opmMe, OKpacKe, pas-

2. Kakue >uBble OpraHM3mel Bbl 3Haete? MepaM H OPYTIHM ODpusHakam. Pasnudga-

3. Yro Takoe knetka? IOTCA OHH N0 0COBEHHOCTAM KJIETOYHOTO
CTPOeHHA.

EcTh ovens mManeHbKHe OpPraHH3MBI,
COCTOANHE TOABKO M3 ool KiaeTkn. Mx HassipawoT ogHokdeTouHsiMH (puc. 34).
IlpakTHYecKH Bce OHM HEeBHAMME] A INIa3a 4YeJIOBeKa, W, YTOOLI HX PACCMOTPETh,
HY’KHBEl ONTHYecKHe MpHOOPE — Jyma, a JAy4yile MHKpockon. OQHOKJIeTOYHEIE
OPraHM3MEl €CTh CPejH pacTeHHil, KHBOTHBIX B rpuboe. K HuM Takike oTHocATCA
Bee BakTepuH.

S d SUNE
AL P
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Puc. 35. MHOroKNeTo4Hble opraHnimel
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Puc. 36. HekneTo4Hble OpraHMaMbl — BUPYChI

KpoMe ofHOKJeTOYHEIX B HNPHPOJE €CTh M MHOTOKJETOYHEIE OPraHH3MEI
(puc. 35). Tak UX HA3BAJHM MOTOMY, YTO TeJa 3TUX OPraHU3ZMOB COCTOAT U3 BONkIIO-
ro KOJHYecTBa KJIeTOK.

KneTka ABnAeTcA OCHOBHOW CTPYKTYPHOH W QVHKIHOHANLHOW eJHHUIEH Bcex
JKMBBIX OPraHM3MOB, 3a MCKJIOYeHHEM 8UPYCO6, KOTOPEIX OTHOCAT K BHeKJeTOoY-
HEIM opranusmam (puc. 36). Ho crnegyer yMMTHIBATE, WTO €C/IM BHPYC HAXOJAHMTCHA
BHE KJeTKH, TO OH He NPOoABAAeT HHKAKHX cBOcTE uBoro. Tonsko nomnas B Kiaet-
Ky JpYroro opraimsmMa, BUPYC HauHHAeT NPOABJATE NPH3HAKHN KUBOTO U B EPBYIO
ouepejb pasMHOMKATHCA, HCTIONbB3YVA CTPYKTYPEI KIeTKH-X03AMHA,

OCHOBHBIE CTPYKTYPEI OPTAHH3MA: KJETKH, TKAHH, OPTAHBI, CHCTEMBI OPTAHOB.
Knerka — 0CHOBA CTPOEHMA M MKU3HEeNEATEILHOCTH OPraHM3MOB: PACTEHHUH, XKHBOT-
HEIX, r'pubos u baxrepuit. [lnsa Bcex KiaeTok XapaxTepen obiuil naax cTpoeHus,
HO KJeTKH MHOTOKJETOYHBIX OPraHM3MOB MOTYT pasjiHYaThcsd Kak ¥ pasHBIX opra-
HM3MOB, TAK M B COCTABE OJJHOTO OpraHu3Ma. 3TO CBA3AHO C TeM, YTO Ka)KJas KJieT-
Ka BBIMOJHAET oNpeAeséHELIe dyEKINN (puc. 37).

Knerkn, cxolHble M0 CTpoOeHHWID, obbeAWHEHHbIe BRIMTOMTHeHHeM obmiei pabo-
Thl ((PYHKIIMHT), 1 MeXKKIETOMHOE BeIecTEO, CBASKIBAIOIEe KIeTKH, 00pasyioT THaHH.

B MHOrOK/MeTOYHBLIX OpraHM3Max MHOTO pasHbIX TKaHell. Hanpumep, y dyenose-
Ka ¥ KMBOTHBIX BBIJeJAIOT YeThIpe THIIA TEaHell: anuTenmansbHasa (MOKpoBHAA),
cCOe/IMHUTENIbHAA, MbIIIeYHAA W HepeHasa (puc. 38). Bee T TKaHW BHINOJHAIOT
cnenuduyeckne pyaruuM, obycnoBireHHble 0cofDeHHOCTAMM HMX CTPOEHHHA, —
3allUTHYIO, ONOPHYIO, NHTATENBHYI, TPAHCIIOPTHYIO, COKPATHTENLHYIO U JIP.

HepeHas Knetkun kpoewn InuTennansHan

, & |

Puc. 37. Knetkn MHOMOKNETOYHOIO OpraHvima
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HepeHasa CoeguHUTENLHAS

Puc. 38. MHoroobpa3ave TkaHel XWBOTHLIX (Cxema u mukpodoTorpadun)

Miae Kenyaok LiseTok

Movku Nérkwe

‘ KuweyHuk
Cepoue

' CenezéHka
MevyeHs

Puc. 39. MHoroobpaswe OpraHoB y pasNWyHbIX OPraHM3mMoB

Tranwm o6pasyioT oprass! (OT rped. opzaHoH — opyaHe, nHeTpyMeET). Opram —
3TO YACTh MHOTOKJETOYHOID OPraHusMa, MMerinad ocoboe cTpoeHHe M BRITTOJTHAI-
1ias B HEM onpejeneHuyo pyvHrnmio. Hanpumep, KopeHs, IHCT, IBETOK — OPraHkl
pacTeHMil; cepane, NeYeHb, JJErKHe — OPraHbI KUBOTHRIX (puc. 39).
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Onopko- NuuesapuTensHas JeixatensHan KpoBeHocHadn HepaHas
nepdratenLHasA CHUCTEMA CHUCTemMa cHUCTEMA CHCTEmA
cucTema

Purc. 40. Cuctemel opraHoB Yenoeexka

Opraskl B CA0XHO YCTPOEHHBIX MHOTOKJETOYMHEIX opranmMamax obbefuHeHbl
B 0cOOble KOMIIJIEKCEI — CHCTEMBI OPraHOB, KOTOPEIE 00eCIeMHBAIOT )KH3HEAeATENb-
HOCTh TAKHMX OopraHusmos. Hanpumep, B opranuaMe 4eJO0BeKAa BBIJENAIOT Te Ke
CHCTeMB! OPraHoB, YTO B ¥ MIASKOMUTAWINNY ! IOKPOBHYIO, ONOPHO-ABHIATENLEHYIO,
AEIXATEeNLHYIO, KPOBEHOCHYIO, MHIIEBADHTENLHYIO, BRIIeNuTensuyio 1 gp. Kamaan
cucTeMa npeacraBaAer coboil rpynny opraHoB, KOTOphkle BRIIIONHAIOT B OpraHuaMe
Kakylo-To obuiyvio dpyexnmo (pac. 40).

COBOKYIHOCTh BCEX CHCTeM OpraHoB ofpasyeT IeNOCTHBII MHOTOKJIETOYHBIH
OpPraHu3M.

B3AHMOCBA3hE CTPYKTYP OPTAHH3MA. Knerrun, KOTOpRIe EMeCTe BRINOJIHAKT
Kakae-Tubo (pyHKmuM, Hanpumep obfecnmednBaloT ABH:KeHHe, o6pasyioT mxkanu.
Trauu obpasyioT opzanbt, KOToOphle 06bLeHHAIOTCA B cucmemut opzanos. Tak,
Y YeJOBeKA MLINeYHLIE KIeTKM BXOAAT B COCTAB MLIMIEYHOH THAHM, MLIIIeYHAS
TKaHb 06pasyeT CKeJeTHbIe MBIIIIL, KOTOPEIE BXOAAT B COCTAB ONOPHO-IBUTATENh-
HOW cucTeMbl. Bee cHcTeMBl OPraHOE COCTABAAIOT 1edklil oprannsM. Pabora cucrem
OpPraHOB HATpPABJIeHA HA JOCTHXKeHHe peaysbTaTa, HeoOXOAMMOTO AJIS BCEro opra-
HU3IMA.

Hapyiuteaue paborst dmoboro M3 oprafHos orpamaercd Ha QVHKIHOHHMPOBAHMK
IPYIrMX OpraHOB M B KOHEYHOM CYETe HA JHU3HeleATeJBHOCTH BCerc OpraHMsMa.
Hanmpumep, NpH NOBpeXJeHHH KOPHA V PACTEHHA HAPYIIAETCH MOCTYIIEHHE BOJBI.
IIpn HepgocTaTKe BOABI B JHCTHAX HpexpamaercAa o0pazoBaHHe NMHTATEIbHBIX
BEMIeCTB, KOTOPBIe HeoDXoguMEL 115 POCTA BCeX OPTaHOB DACTEHUA.

Taxum obpasoM, KJIETKH, THAHM, OPraHbl ¥ CUCTEMEl OPraHOB B OPraHu3Me B3a-
uMocBA3aHbl, OHH PYHKIHOHHUPYIOT COIVIACOBAHHO H COCTABIAIOT €IHHOE IeJ0e.

YPOBHH OPTAHH3AIIMH OPTAHH3MA. B CTpOeHMHM MHOrOKJIETOYHOTO OPraHH3MAa
BBIJIENIAIOT CIeAVIONIHe YPOBHH OPTaHM3allMH: KJIETOYHBINA, TKAHeBBIH, OPraHHBIH,
CHCTeMHBIH (VPOBEeHE CHCTEM OPraHoB), opraEmamMeHHbIi (puc. 41). B peayasraTe
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KneTouHbIiA TraHERRIN OprasHsiR CHCTEMHbIA CpraHnaMeHHbIR

Puc, 41. YpoeHW opraHn3aumm opraHiuima

claKeHHo# paboThl CTPYKTYP BCeX YPOBHeH OPraHM3aly MHOTOKJIETOYHLIN opra-
HH3M JKHBET M pasBHBaeTCA KAk ejuHoe uenoe. Brarogapsa cornacoBanHoi pabore
BCEX CHCTEM OpPraHOB OPraHMiM BCerjla OTBeYaeT Ha M3MeHeHUs, KOTOophIe IIpoHc-
XOOAT B HEM caMoM M OKpy:alomieit ero cpefie. HanpuMep, Bhl cobupaid B Jecy
rpubsl ¥ yBHAeaAn 3Melo. Mo3r MrHOBEHHO pPACIO3HAET OMACHOCTH, B KPOBhL BhIje-
JATCA TOPMOHBI cTpecca, cepjie zabbéTca waie, KPOBb OT BHYTPEHHHMX OPraHoOB
YCTPeMJIAeTCA K TeM 4HacTAM Tesa, KOTOPhIM NpefcToMT AelicTBOBaTh. Bea pabora
CHCTEM OPUaHOB NMOCTOAHHO HAIIPABJIEHA HA AOCTHXKeHUE Pe3yIbTaTa, NOJe3HOoTo
[J1s BCEro opraHMsMa.

3ANOMHHTE

Oprann3mbi: 04HOKNETOYHbBIE, MHOTOK/IETOYHbIE, HEK/IETOHHbIE * YPOBHM Opra-
HH3aywu * Knerxa + Tkans « Opran * Cucrema opraHos * OpraHH3m

lMPOBEPBLTE CEBA

1. Yo npepcraensior cobor oprannamel? Kakue oHu BbisaloT no kneto4HoMy cTpoe-
HHio?

2. Kakosa ponb KNeToK B XM3HH OOHOKNETOYHbLIX M MHOTOKNETOYHbIX apmﬂuauua?

3. Yro Takoe TKaHb?

4. MNouemy opraHbl B MHOTOKNETOYHOM opraHuame pabotaloTr cornacosaHHo?

5. Ot yero 3aBWCHUT HaNHWYWE PA3/IHYHBIX OPFaHOB Y PACTEHWH W XKUBOTHBIX?

6. HazoBute OCHOBHbIE YPOBHH OPraHM3alMK MHOrOKNETOYHOMO OpPraHuama.

NOAYMAMWTE!

Yem obycnosnexo pasHoobpasue dhopMbl M pa3mMepos Pas/MuHbIX KNETOK, TKaHewH,
OpraHos 1 cHCTEM OpraHoe B MHOMOKNETOYHOM GPMHHEMe?..
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IS

Mos nabGoparopus

BbINONTHHUTE 3AJAHHUE

M3yuue TexkcT naparpada M AONOAHWMTENbHbIE MCTOYHWMKKM WHbopMauuu, npuseaute
NpUMEPbI Pa3fN4HbIX OPraHKM3IMoB M 3anonHute Tabnuuy.

Oprasusmsi

OAHOKNETOMHbIE MHOTOKNETOMHbIE BHEKNETOMHbI2

370 MHTEPECHO |

TepmuH opraduam (oT nat. op2oHu30 — YCTpausak, NPHAal CTPOHHBIW BHA) Bbin
BBE[IEH ApeBHerpeyeckuM yueHbim Apuctotenem. OH ykasan, uto nioboe usoe cylie-
CTBO XapaKTepWayeTcsa YETKOM M CTPOroW opraHu3auyuen, B OT/IHYME OT HEXHMBOTO.

Cpenv ofHOKNETO4YHBIX OpraHM3Mos ocoboe MecTo 3aHMMaloT OpraHM3Mbl, COCTO-
AliHe M3 MHOXECTBa KNeTok, obveflWHEéHHble B HeKoe nNopobue MHOroKneTouHoro
opraHMama. K HMM OTHOCATCA, HanpWMep, BOMIBBOKC, TOHWYM, NMaHAOpHHA W Ap.
B oTiMuMe OT MHOTOK/ETOMHBIX OPraHW3MoB, KNETKW B 3TMX OpraHMamax obbiuHO
hyHKUMOHHMPYIOT HE3aBMCHMO APYr OT Apyra, He obpasyloT TKaHeH, COXPaHAIT, Kak
npasuno, cnocobHOCTE K pa3sMHOMEHWIO. Tak Kak OHM COXPaHAIoT K/eTo4YHbIH ypo-
BEHb OpraHW3alMH, WX OTHOCAT K OfHOKMETOYHBIM KONOHWAalNbHbIM OpPraHW3Mam
(puc. 42, a).

MHorokneTouHble OpraHMambl ToXe MOryT 0Bpa3oBbIBaTh KONOHWH W3 HECKONBbKMX
ocobel, Bonee MNM MeHee TECHO CBA3aHHbIX Mexay cobol W umelowmMx obbiyHo
oblmit 0BMeH BellecTe M CHCTEMbI perynsuud. K MHOroKNeTouHbIM KONOHHANbHBIM
OpraHH3IMaM OTHOCATCA MHOTHE BH/lbl KOPan/oBblx nonunoe, rybok u ap. (puc. 42, 6).

Puc. 42. OfHOKNETOYHLIA KONOHWaNEHLIA opraH13aM: BonsBokc (a),
U MHOTOKNETOYHEIE KONOHWANEHLIE OPraHW3Mbl: Kopannogsie nonunsi (6)
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YBEJINYUTEJIbHDBIE IITPHBOPbDI
* 1JIA NCCIIEJOBAHUU

YCeTPORCTEO YBEAHYHTEABHBIX IPHEOPOB.
PHEMEPH KEIeTOK MHOIHX OpraHHaMoOB

1. Kakue ysenuuutencHbie npubopsl sbi HACTOJIBKO MaJIb], UTO PACCMOTPeTh X Ges
3Haere? crenHMaabLHLIX HpucnocobaeHuil HeBO3-
2. [lna Yero ux npuMeHAT? Moxuo. [TosToMy A HSYyHeHMS cTpoe-

HHA KJeTOK MCIOAb3VIOT YBeIHYHTE/lb-
HEIe TPpRGOPEI — JAYIIEI 1 MEKPOCKONEI.

Jlynma — mpocTeilimmil YEeIHYHTeNbHEIH npubop. Jlynma cocToMT M3 YBeJTHYH-
TeJLHOID CTeKJa, KoTopoe ans yaobcrea paboThl BCTABJIEHO B OIPABY C PYYKOM.
JIyvnbl BbiBaioT pyYHbIE B MITATHBHbIE.

Pyunaa ayma (puc. 43, a) MoeT VBEeIHYHMBATL PACCMATPHBaeMBIH 00BeKT
B 2—20 pas. IIpasuaa paGoThl ¢ TyNOH oYeHE IPOCTRI: JYNY HAJ0 TMOAHECTH K 00h-
eKTY HCCHAeJOBAHNA HA TAKOEe PACCTOAHME, ITPH KOTOPOM HM300pa’keHHe 3TOTO 00h-
€KTA CTAHET YETKHM.

Illtaruenan ayna (puc. 43, 6) yeenuunsaeT 0dbekT B 10—25 pas. B eé onpasy
BCTABJEeHB] /lBa YBeIHYHTEIbLHBIX CTEeKJa, YKPelJIEHHBIE HAa IOACTABKe — IITATHEE.
K mrratuBy Tak:ke Mo:keT OBITE NPHKPeNJéH NpeJMeTHHIH CTONHK C OTBEpCTHEM
1 sepkanoM. Ha ka0l 1yne yKABHIBAETCA KPATHOCThL €€ YBeIHUYeHHA.

Jlyna nosposasier paceMoTpeTh GopMy AOCTATOMHO KPYIHBIX KJIETOK, HO H3YUHTE
MX CTpOeHHEe NPH NOMOIIHM 2Toro npubopa, VBB, HEBOSMOMKNIO, 3/lech HeoDXoaum
fosee MOMHBIH VEeIHUHTEALHALIN IpH60p — MHKpPOCKOI.

CeeToBOMH MEKpOCKON (0T Tped. MUKPOC — MAJLIH W cKONeo — CMOTPIO) — ONTH-
JeCKHH TpHbOp ANA PacCMATPMBAHHA B VEeIHYeHHOM BHAe HeOONBIINX, HE Pasin-
YMMBIX NPOCTREIM I1azoM upegMerop. C ero noMoubio Ma3y4daioT, HallpMMep, cTpoe-
Hue Kiaerok. CBeToBOll MHMKpOCKON COCTOMT M3 Tpybru, Mau rtybyca (ot nar.
myfyc — Tpybra). B pepxHeit yactn Tyiyca HaxoguTea okyasap (oT JaT. oKyAYEe —
rnas). OH COCTOMT M3 OIIPaBbl M JBYX YBEJIHYHTENLHLIX cTéKoa. Ha HMxKHeM KoHIE

Puc. 43. Nlynel pyuHan (a) v wratueHan (6)
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Tybyea HaxoguTea obbekTHB (OT NaTt. ofseKmym —
npeaMer), COCTOALMII M3 ONpaBLl ¥ HECKOJBKHMX
VBEIMUYHTEIAbHEIX cTékod. Tybye NpHKpennés
K IITATHBY ¥ NOJHHMAaeTcAd M ONyCKaeTCHA ¢ [IOMO-
mipio BHHTOB. Ha mTatnse HaXoJUTCA TaK:kKe Npejq-
MEeTHLIH CTOJHK, B HEHTPE KOTOPOro UMeeTCH OTBep-
cTHe W OOoJ HHMM 3epkano. PaccmarpuBaeMul#H
Ha NpeJMeTHOM cTekJge o00beKT IDoMellaeTcs
Ha NpeJgMeTHBIN CTOJMHK H 3aKpeniafeTcA Ha HEM
¢ HOMOIBIO 3a:uMoB (puc. 44).

B coBpeMeHHEIX MOJeNAX CBETOBREIX MHMKDOCKO-
NOoB B KadecTBe OCBETHTe/bHOI JacTH BCE yalle
HCIIONbL3VIOT He 3epKaJa, a aJleKTpPHYeCcKHe JIaMIIbI.

PACCMATPHBAHHE BHOJOI'HMECKHX OBBEKTOB
oJi MHKPOCKOIOM. CeeToBOil MHKPOCKON MOAXO-
AUT AJA M3YYeHHA NpospavHbIXx 00beKTOR (TOHKHE
Cpe3bl PACTHTENbHBIX H MHBOTHBIX TKaHeH, MUKDPO-
OpraHMsMbl B EHAKOCTAX M T. 11.). Jlns moBbllieHMsA KOHTpacra usobpaskeHus
HCIONbL3VIOTeA KpacuTenu. ImasHeill npuHiun paboTsl CBETOBOro MHKPOCKOIA
3aKJIOYAETCA B TOM, 4TO JYYH CBETA NPOXOJAT Yepes Npos3pavyHblid (MIH IIOJyIpo-
3pavyHbIi) 06BEeKT MCCIeNOBAHMA, KOTOPHLIIM HAXOAMTCA HA NpPeJMeTHOM CTOJHKE,
M MOIAaJAKT Ha CHCTeMY JIMH3 o0BeKTHBA M OKYJIApa, YBeINYHBAKINMX H300pae-
uue. CoBpeMeHHBIe CBETOBRIE MMUKDOCKOIILl cocOoDHBI VBeNMMUHEATE M300paskeHue
no 2000 pas. Yrober ysHATE, HACKONBKO YBeJIHYHEBaeTCA H3obpaskeHne ¢ NOMOIILIO
JaHHOTO MHKPOCKOIIA, HaJ0 YMHOMHTE YHCJIO, YKa3aHHOe Ha OKyJApe, Ha YHCJIO,
VKazaHHOe Ha Menoabayemom obbekTHse. Hanpumep, ecnn oxkynap gaer 10-kpar-
"Hoe yeenuuenue (x10), a obwexrues — 20-wparuoe (x20), 1o obiuiee yBenuuenue
10 x 20 = 200 paas.

Indpporoit Mmukpockon. B nmocnenHee BpeMsa GHOJMOTH BCE Yalle HCIOIBIEVIOT
nudporoil MEKpockon (puc. 45). Tak HaspIBalOT YEEJIMYHUTEIBHEIN Ipubop, cocTo-
AUt ¥3 MUKPOCKOIIA ¢ IpHCOeAMHEHHON K Hemy
doTo- MK BHASOKAMEpPOH H NepCOHANLHOIO KOM-
IBITEPA C YCTAHOBJEHHBIM HA HEM CHellHMaJbHEIM
nporpaMMHEBIM obecneyernem. Ilpu paGore ¢ mud-
POBBIM MHMKPOCKOIIOM MOMKHO MNOJYYHUTH MHOIO-
KPATHO YVBeJMYeHHOe H3oDpasxenue MCCaeIyeMoro
obbeKTa MIM Hpollecca, & TAKMKE epefaTh MOMY-
YeHHbIE [aHHbIE HA KOMIIBLIOTEP /1A NOC/eYIoLIero
HX aHAJMH3a, a [ocje COXPaHNUTh Pe3yAbTATEI Mccle-
JOBAHMA I AaNbHEHIIero MCHONL3I0BAHME MITH e
NpOACMOHCTPHPOBATE MX BCEM KeNawluM IIpH
NOMOLH ITPOeKTOpAa.

OCHOBHBIMH JOCTOMHCTBAMH IH(POBBIX MHKpPO-
CHOMNOB ABJAAETCH cnocobHOCTs K Hepejgade (TpaHc-
AANKAN) pPesyiabTATOBR HMCCIeJO0BAHHNA 0O0BEKTOB
Ha paccTOAHHMHM B peXHMe peajJbHOI'O BPeMeHH,
4 TAKJKe BOSMOKHOCTh IIPOBeIeHHs aHaIu3a 00bek-  Pyc. 45. LndpoBon mUKpockon

Puc. 44. CeeToBOW MUKpPOCKON
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§ 9. YeennyutensHsie npubopsl Ana HCCNEqOBaHNIA

TOB HabMOJeHUA Ha SKpaHe MOHHTOPA NepCcOHANBHOrC Komnblorepa. Kpome Toro,
HCIoAb30BaHMe HUGPOBOro MEKPOCKOIA JaET BO3SMOMHOCTL COXPAHEHHA pPes3yibTa-
TOB HMCCAeJOBAHHA Ha NudpoBsle HOcHTenH HHQopManuu (daelr-HaKOMHTEDH
M JIp.), & TaK)Ke NO3BOJAET PeJlaKTHPOBAThL YiKe COXPAHEHHYI0 MHpoOpMaNHIO NPH
MOMOIH CNelHATBHOrO NporpaMMHOro obecnedennsd.

Iludpopoit MEKpOCKON BechbMa yaobeH # Ha ypoke ODHOMOMMH, TAK KaKk HalHYMe
oudpoBoH KaMepbl, IOAKII0YAEMOl K KOMIOLIOTEDY U HPOEKTODY, AEMaeT MUKPO-
CKOMN JIOCTYNHBIM CPasy BCeMY KJaccy. OT0 NPHBOAKT K TOMY, YTO KaXKJA0OMY YYeHH-
KY BO BpeM#A YPOKa He HYMHO CAMOMY CMOTPeTh B 00heKTHEB, M, CleJoBATeNbHO,
ornajaeTr HeoOXOAHMOCTh B HAMHYHH HECKOJIbKHX MHKPOCKONOB B KJlacce — JocTa-
TOYHO BCEro JHIIbL OJIHOrO H3obpasenus obbeKTa, HAXOAALErOCH HA NpPegMeTHOM
CTOMHKE BTOTN0 MEKDOCKOIIA, H300paKeHWE KOTOPOTO ERIEOIUTCH HA 0D sKpaH.

3AMNOMHHTE

Jlyna: pyuHas w wrarweHan = Ceerosoi muxpockon: Ty6yc, okynap, obbeKxTHs,
wrarws * Ungpposos mukpockon

lMPOBEPBLTE CEBA

1. Kakue yBenduutenbHbie npubBopbl MCNONLIYIOTCA ANS M3YYEHHA MUKPOCKONWYe-
ckux obvexros?

2. Yro npencrasnser coboi nyna M Kakoe ysenuyeHue oHa gaer?

3. Kax ycrpoen ceetoBoi mukpockon?

4. Kax onpegenuts yeenHyeHWe, KOTOpPOEe [aET CEBETOBOH MMKpOCKon?

5. Yem uMdpoBOH MUKPOCKON OTAMYAETCA OT CBETOBOro?

=
NOAYMAWTE!

MNoyemy € NoMoLIbIO CBETOBOrO MHWKPOCKONA HENb3A W3ydyaTe Henpo3payHblie npef-
meTbi?

I I,

Mos na6opaTopus

| MCCNEAYMTE |
M3ayueHue KNETOYHOrO CTPOEHHA PACTEHHIA C NMOMOLLbIO NYNbi

1. PaccmoTpuTe HeBOOPY)KEHHBIM MNa30M MAKOTb NACAOB Tomata, apbysa, sbnoka.
Yro xapakTepHo Ans ux cTpoeHus?

2. PaccMoTpHTE KYCOUYKH MAKOTH NAOAOR Nof Nynoi. 3ap1cyiTe YBMAEHHOR, PHCYHKH

62 noanuiuKTe. Kakyio diopMy HMEIoT KNeTKH MAKOTH nnojos?
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BbIMTONTHHTE 3AJAHHE

NMPABUNA PABOTbI C MUKPOCKONOM

* [locrasbte MMKkpockon wWTatMBoM K cebe Ha pacctosHun 5— 10 cm ot kpaa cTona.
B oTBepcTHe NpeiMETHOro CTO/MHKa 3EPKaNOM HaNpPaekTe CBET.

e [lomecTiTe NpeaMETHOE CTEKNO C NPHIrOTOBAEHHBIM NPEnapaTtoM Ha NpeaMeTHbIH
CTONUK. JaKpenuTe NPesMeTHOe CTEKNO 3aXKUMaMM.

¢ [Monbaysace BUHTOM, NnasHo onyctute Tybyc Tak, YToBbl HWXKHMM Kpan obbekTHea
okasanca Ha paccroaHud 1—2 MM oT npenapara.

* B okynsp cMOTpHMTE OAHWMM rNa3oM, He 3aKPbIBAA W HE 3aXXMypuBeas apyroud. [naga
B OKYNAP, NPX NOMOLLW BHHTOB MEANEHHO NogHWManTe Tybyc, noka He NOABMTCA
uétkoe wiobparerue npegmera.

s [locne pabotbl ybepute Mukpockon B hytnap. Mukpockon — XpynKkuid M JOporoM
npubop: paboTtarh € HAM HAAO aKKYPATHO, CTPOrO CAEAYA Npasunam,

1. YcTpo#cTBo cBETOBOro MHKpOCKONa 17—
H NpHEéMbl paboTbl € HUM.

1. MayunTe yCTPORCTBO MHKPOCKONA, NOMb3YACH PHUCYH-
koM 44,

2. Hanpgure 1ybyc, okynsp, obbekTHe, WTatke ¢ npea- C
METHbIM CTONMKOM, 3epKano, BMHTbl. BoiscHuTe, Kakoe
3JHaAYEeHHMEe MMeeT Kamaad 4YacTb.

3. MNoaHakombTech ¢ npaeunamu paboTbl € MUKPOCKO-
nom.

4. Orpabortaite nopagok AewcTeuiA npu pabote ¢ MMUK-
pOCKOnoM.

5. Bbiyuute npasuna paboTbl ¢ MMKPOCKONOM.

2. MpouuTante Tekct ob6 u3obpeteHun mukpockonoe. Kak
Bbl AYMaeTe, Kakoe 3HaueHWe AN Pa3BUTHA BMOMOrkM
WMmenu 3tTv uaobperenun? ObcyauTe atoT Bonpoc ¢ Tosa-
PHLLAMM.

MNepebie MUKpOCKONbI € ABYMA NMH3amu Bbinu u3obpere-
Hbl 8 koHue XV| B. OpgHako Tonbko B8 1665 r. anrnuyaHuH
Pobept lyk NpMMeHHN YCOBEPLIEHCTBOBAHHBIA WM MMKPO-
cKon gns uccnegosaHws opraduamos (puc. 46). Paccmar- Puc. 47. Mukpockon
pHBas B MMKPOCKON TOHKWA Cpe3 npobku (Kkopbl npobkoeo- A NeseHryka
ro ay6a), oH Hacumtan go 125 MAaH nop, WK sYeeK, B OAHOM
ksaapartHom fioiime (2,5 cm). B cepauesure 6y3unbl, cTeb-
NAX pa3nuuHbix pacteHui [yk obHapy»xun Takue ke A4ed-
k. OH gan MM HasBaHWe KNEeTKM.

B kouue XVIl e. ronnangey Axtonu saH JleseHryk ckoH-
cTpyvpoBan Bonee coBeplUEHHbIH MUKPOCKON, AAIOWWH YBe-
nuuerre go 270 pas (pwc. 47). C ero nomollso oH oTKpbIN
MUKPOOPraHM3Mbl.

B BepxHel yactw MeTannMyeckoMn NNAcTMHKK 3akpenne-
HO yBenWuMTENbHOE cTekno. Habniopaemsiii obbekT pacno-
Narancs Ha KOHYWMKE OCTPOM Wbl BuHTel cayxunu pgns
hOKYCHPOBKH,

B XX 8. 6bin M306peTéH 3NeKTPOHHLIM MHKpOCKON, yBe-
NMUMBAIOWMIA M30OpaXkeHUe B JECATKH W COTHM ThICAY Pa3  Puc, 48. INeKTPOHHBIV
(puc. 48). MUWKpOCKON

Puc. 46. Mukpockon
P. Tyka
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§ 1 KJIETKA —
* OCHOBHAA EJUHHUIIA
JKHUBOI'O OPTAHHMU3MA

CTPOEHHME KJETKH. Bml y:Ke 3HaeTe, 4TO

BCe JKMBBLIE OPraHM3MBI, 33 MCKJIIOYeHH-

1. Kak HasbisaloT Menbyaiiume Aueiky, €M BHPYCOB, HMeIOT KJIeTO4YHOe CTpoeHHe.
:::;T;P"'“ SOCTOMT MAKDTR JINOA0S HKupnre OPraHugMbl MOTYT COCTOATE
M3 OAHOH MJIM MHOKEecTBa KJIEeTOK.

2. MoueMy ANA M3y4eHHA KNeTok Heobxoau-
M RGO E YRR TN DS B 0HOKJIeTOYHOM OpraHHM3Me NPOHCXO0

6opbi? JAT BCEe MHM3IHEHHO BAMKHEIE NpOIEcchl,
3. MNouemMy cBETOBOH MMKPOCKON Ha3biBalOT obecneunBamilHe ero CyljecTBOBaHHe:
cBeToBbiM? NUTAHHME, JbiXaHue, oOMeH BellecTs,

poct 1 T. A. I[loaToMy KJIeTKY CUHTAIOT
HaAMMeHbIOeH CTPYVETYVpHOH # dVHKIHO-
HaJbHOMN eIMHHIEH KHUBOH IPUPOALL.

Hecmorps Ha Bcé MHoroofpasme, KJIeTKH HMelT obImIHH NJaH CTPOeHHA.
Kaxpana kaeTka umeeT Tpu o6AsaTe/IbHBIE COCTABIAKINNE: KISTOYHYVIO MeMOpaHYy,
IUTOMIA3MY H FreHeTHYeCcKHI annapart (puc. 49).

Kaertounans memOpana He TOJILKO OTpAHHYHBAET BHYTDEHHee COJepEHMOe KIIeT-
KM, HO ¥ 3AIHINAET €& OT HeDNATONPHATHRIX BIMAHWH oKpysxaweil cpeasl. Yepea
KJETOYHYVI0 MeMOpaHY HpPOHCXOAHT PeryJIHPYeMEIH 00MeH BEIIECTE MeXXKAY coJep-
JKUMBIM KJIETKH M BHelllHeil cpefoii.

IMoxg knerounoit MemOpaHON HAXOAHUTCH IMOAVIKHAKOE? COAEpMHMOE KIETKH,
HasblBaEMOe IMTONIA3MOM (0T rped. Kumoc — cocyjl U naaima — obpasoBanue).
B meii pacnonaraiTcsa pasiIMYHBIE OPraHoMALI (OT Iped. 0pzZaHoH — OPraH) B KJe-
ToOYHEIe BKMOYeHHA. [[UTonnasMa ofbelHHAET Bee KIeTOYHBIE CTPYKTYPH B obe-
CHeYHBAET UX BI3aAUMOJeHCTBHE.

Temeruueckuii annmapaTt — Ba)XHeHInag yacThk Kiaerku. Mmenno oH mouTponmn-
PVeT BCe MPOIecCh] JKU3HEIEATENRHOCTH W ONPe/IeNAeT CNoCcoOHOCTE KIETKH K CaMo-
BOCTIpOM3BeAeHHI0. B KIeTKax pacTeHHH, KHBOTHEIX ¥ rpuboR OH 3aKII0YEH B AJApe
H OTAedEH OT HHUTOILIA3MBl sifepHOit obonoukoit. B Aaape pacnonoseHbl HOCHTEIH

Uutonnasma —.

T—— E - — B
Kneto4Han membpaHa KnetovyHaa membpana Kneto4yHas memBpana

Puc. 49. Crpoenme kneTok: pacteHuin (a), xmeoTHbix (6) n rpubos (B)
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Hacae[cTBeHHOH MHpOpPMAaIHM O KJeTKe M OpraHM3Me B IeJIOM — XPOMOCOMBI
(oT rped. xpoma — Kpacka M coma — Tenbie). OHM XpaHAT HHPOPMALHIO HE TONb-
KO O KJeTKe, B KOTOPOH OHM HAXOAATCA, B HUX TAKMKE 3aK0JAMPOBaHA MHpOpMaNusA
06 ocobeHHOCTAX BCETO MHOTOKJIETOMHOrO opraHuaMa. B ajape MosKeT HAXOAHTHCH
O/HO HJIM HECKOJBKO fA/ipbinier. ¥ Daxteprit Ajpa HeT ¥ HAC/Ie[ACTBEHHBIH MaTepH-
aJ1 paciosiodeH HeloCPe/CTBeHHO B MTOILIa3Me.

OCOBEHHOCTH CTPOEHHSA KJETOK. KieTKn oprainsMoB, OTHOCAIIMXCHA K PASHBIM
HapCTBAM HBOMH NPUPOAKI, HMeT cBOK ocobernHocT. Hanbonee npocTo yeTpoeHs!
Kaemku Gaxmepuit, ¥ Hux Her odopMIeHHOTO AApa, MO3TOMY MX OTHOCAT K J0-
sutepHbIM opraausmant (puc. 50, a). Pacrenns, rpubel ¥ KHBOTHBIX OTHOCAT K AAep-
HBIM OPraHHM3MaM, TAK KaKk B KJeTKaxX »TUX OPraHMsMoB ecTh sAapa (puc. 50, 6).
Kaemku pacmenuis M ¥uU60mHbLX, KAK PaBUJ0, COAEP/KAT OAHO AXPO, a B KJAem-
Kax zpubos MoKeT ORITE ABA ¥ Donee Axep. Knerkn 6akrepnii, rpubos 1 pacTeHHil,
KpoMe MeMOpaHBI, OKPY:Kallled KJIeTKY, 00bIYMHO HMelT 000J04Ky (KIeTOYHYIO
CTeHKY), KOTOpasd BRINIOJIHAET ONOPHYVI (QYHKIHIO M onpegenser opMy KIeTKH.
OHa npoHHIlAeMa AJA BOABI, COJEH M MHOTHX OPraHMYecCKHX BellecTs.

TonbKO KJETKH PACTeHHIl cofep:KaT B IIMTOILIAasMe IacTHasl. OHu GeIBalOT
feclBeTHHIMM HJIHM OKPAIIEHHBIMH B pasNuuYHble InBera. B GecuBeTHHIX niacruaax
HAKAIUTMBAIOTCHA 3aMAackl MHTATENRHBIX BemlecTB. [lnacTujsl, oKpallleHHEIE B JKEJ-
THIH ¥ KPACHEIH 1BeTA, OIPEJe/AT OKPACKY JIEMECTKOB IIBETOB, OCEHHHX JINCTREE,
spensix naogos. Haubonee BaskHOe 3HaYeHHe HMMEOT [LJIACTHALI, OKpalleHHbIe
B 3eJIEHBIH LBeT, — XJA0PoNaacTsl (0T rped. x.1opoc — 3eJéHbI), cofepAAalline x.10-
pogpuan. B xnoponaactax NpoMcXofuT npoiece GoTOCHHTE3A.

PA3HOOBPASHE KJAETOK. Knerkn pacrenunil, sKMBOTHBIX M rpuboB B nexom cxoj-
HbI M0 CBOEH OPraHM3aly, HO MOTYT OTAMYaTheA ¢dopmoit, pasMepaMu U ocobeH-
HOCTAMHM cTpoeHHA. PasMepsl KJAeTOK AAepPHBIX OPraHM3MOB COCTABAMAOT npuban-
suTensuo 0,05 mm. Knerknm maxkoru nnogors apfysa mo BelHMYMHE JOCTHIAOT
HeCKONMBKHX MHJLIMMETPOE M BHAHBI HEBOOPYKEHHBIM IM1asoM. A JJIMHHBIE OTPOCT-
KM HEepPBHBIX KJIETOK MeNlOBeKA JOCTHTAlT AMUHBE 1 M.

MeHeTUYeCKHA
Marepuan

Puc. 50. leHeTHUMeCKWMIA MaTepuan: B KneTke goagepHoro opraHvama — bakrepum (a)
W SAEpHOro — XWBOTHLIe (B)
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§ 10. Knetka — OCHOBHAas eMHALE XUBOro opraHMima

Knetku

CKOpNYNel Opexa HIMY4WX BONOCKOB NUCTEEE

Puc. 51. PazHoobpa3ine KNeTok y pacTeHui

Krerkn Moryr aMeTh NIapOBHAHYIO, KyOHYeCcKYyio, 3BE349aTVI0, MHIHHApPHYE-
cryio unu apyryio dopmy (puc. 51). Pasmeps: u dopMa Kinerox pasHoobpasHbl
M B OCHOBHOM CBHA3AHBI ¢ TeMH (YHKIMAMM, KOTOPLIE OHHM BRINOJIHAIOT.

Knerkn GakTepnil sHauuTenbHo MeHbIne. HMx pasmepsr ofwbltvHO cocTaBmas-
T okono 0,001 MM, M MX ¢ TPYVAOM MOMKHO PasjJIH4YHTh Jlake B CBETOBOM MHKpO-
ckoll. KeTKH HeKoTopEIX BaKTepHil HMeloT KIYTHER. KoMHYecTBO KIYTHKOB MOKET
OBITH PA3HEIM, B 3aBHCHUMOCTH OT BHAa DakTepuu Ha Hel ObIBaeT OT OJHOIO 40 THICH-
MM JKTYTHKOB, HO BCTpedMawTca DakTepuy ¥ BoBce Hes Hux. JNryTuky HyKHBI HaxTe-
PHAM AJA NepeJBHKeHHA B TPOCTPAHCTRE.

hopma KaeTok GaKkTepHil ToXe JJOBOJAbLHO pasHoobpasHa. Haubonee pacnpocrpa-
HeHb! GOpPMLI B BHAe Najdo4Yer, MIAPMKOB M coMpasieil. B sasHcHMOCTH OT HOpMbI
KJIETOK, BakTepHAM JaHBI CBOM HA3ZBAHHA, HANPHUMeD, DAaKTepHH OKDYIVIOH (hOpPMEI
HA3kLIBAIOTCA KOKKaMM, DakTepuM B BHje nanodek — banuanaMmu, a 6akTepun
B dopMe cnHpaNeil — cOHpoXeTaMH HIH coupuazamu. Ot dopMel KleTKH GakTe-
PHH 3aBHCHT €€ MOJBHKHOCTE H cNocofHOCTh NPHKPENIATECH K NOBEPXHOCTH.

AHBHENEATENLHOCT KJETKHM. Ins KJeTok XapaxkTepHBl NHTAHHEe, ABIXaHHe,
pocT, pasMHOeHHe. B HUX npouexogaT npoueces obMeHa: Nomonene, ofpazopa-
HHe, pacUlelIeHHe W BhIJleleHHe BelllecTE. O0MeH 8ewecma Beerja cONpPoOBOKIaeT-
cHA npespalleHHeM sHepruu. J1a cosfjaHMA CA0MHBIX BelllecTB U3 Hojlee NMPOCTBIX
HYKHO 3ATPaTHUThL 9Hepruw. Haobopor, npu paspyieHun CJI0KHBIX BEIECTE B IIPO-
necce ALIXAHUA dHeprua ofpasyeTrcda. JTA 3HePIHA HCHOONB3VETCHA HA HYKABI KJIET-
KH. O6MeH BelllecTB, CBASAHHBINA ¢ NPeBPAIeHHEM 3HEPIrUH, ABIAETCA BaKHeNIINM
CBOMCTEOM KHEOro. BellecTBa HeHY:KHEIe U Jajke BpelHEIe JJIA OpraHusMa, obpa-
30BABIIMECH B IIpolecce obMeHa BelllecTB, BEIBOAATCA M3 KJIETKH.

KneTkn moryr pacts ¥ pasMHoXKaThcA. HoBeIe KJIeTKH NOABIHKTCA NYMEM
denreHuAs — H3 OJJHOH MATEPHHCKON KJIeTKHM NoJgy4daeTcda ABe AodepHue. Ilepen
AeleHHEeM MaTePHHCKOH KJIeTKH NpPOMCXO/AMT VABOGHHE 4HCiIa XPOMOCOM, MpH
KOTOpOM KaJaf Xpomocoma kak Ont xonupyer cebs. Korna sapo genurtcs, ero
obosloYMKa HA BpeMA HCYesaeT H KOIMHH KaMJA0H XPOMOCOMEI PACXOJATCA B IIPOTHERO-
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Dﬁnﬂuqxa Appo AApbiwko XpoMOCOMBI Uwronnazma

Puc. 52. leneHne KneTku

oMo HbIe KOHILI KJIETKH, Ige ofpasyvioTca ABa HOBRIX aAxpa (puc. 52). B arux
AIpax OKA3LIBAGTCH TA e caMad HacleJcTBeHHAA HHpopManus, 9YT0 M B HCXOJHOM
Alpe MaTepUHCKOH KJIeTKH.

Hecmorpsa Ha pasiMyuis B CTPOEHHH, KJETKH BCEX OPraHM3MOB MMEHT CXO/AHBIH
Habop opranonjios. He cyuecTByer NpHHIMIHANILHLIX OTJAHYHIT B paboTe UX rede-
THYECKOro ANNMAPATA M B IPOIeccaX, CBA3AHHBEIX ¢ obMeHoM BemjecTB. Takum obpa-
30M, IPH BCEM MHOrooOpasuM pasiIM4YMi BCe KJETKH MKHBbIX OPraHM3MOB MMEIOT
MHOro 0bIero B CTpOEHHH H Npolleccax KH3HeleATe IbHOCTH,

3ANOMHHTE

Knerounas memb6pana + O6onouka (knerounas creHka) = LUwronnasma
lenernueckuii annapar = fAgpo » Opranougsl « Xpomocoms: + [Mnacrugs: =
HoagepHsie oprannamer * SgepHsie opraHH3IMBl

MPOBEPBTE CEBA

. Kakyio hyHKUMIO BbINONHAET KNeTouHan membpaHa?

[ns kakux KneTok xapakTepHa knetouHas creHka (oBonouka)? Kakosa eé pons?
Kakyio pofb BbINONHAET rEHETHYECKHH annapar KNeTKH?

KakMe npougeccsl XXH3IHe[eATENBHOCTH NPOTEKAIOT B KNeTkax?

B 4éM npuHUMNManbHOE OTNHYME B CTPOEHWU KNeTok BakTepuit OT KNeToK pacTe-
HWH, XHBOTHBIX W rpHbos?

6. Kakie opraHv3Mbl OTHOCATCA K JOALEPHBLIM, a Kakie — K agepHbiM? ObBbacHuTE
novemy. MNpueegute npUMepbl.

DAWN

NOAYMAWTE!

Kakoe aHaueHHe MMeeT To, YTO B Afpe KaX/OW W3 [IBYX HOBBIX K/IETOK XPOMOCOM OKa-
3bIBAETCA CTO/IBKO XKe, CKOMbKO WX Bbiio B MaTepHHCKoA knetke?
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§ 10. Knetka — ocHoOBHas egUMHULA XWBOIo opraHnima

PRAMIPEREIEDBIRILD

Mos naGopaTropus

H3YHYEHWE KNETOK PA3JIMYHBLIX OPTAHU3MOB
HA FNOTOBbIX NPEMNAPATAX C NOMOLLBIO MUKPOCKOMA

Llens paboTtsi: HayuHTbCA CAMOCTOATENIBHO pacCMaTpPMBaTh MOTOBbIE MUKpONpena-
paTbl C NOMOLLLK MHKPOCKONA.

Marepuans 4 obopyfoBaHHe: roTosbie Npenaparb! KNETOK PasfiMyHblX OpraHKM3MoB.
Xop pabotsi

1. Paccmotpute npenapar npu manom yeenwdeHwd. OTMeTbTe, Kakue 4acTh KAETKH
Bbl BHOMTE.

2. Paccmotpute npenapar npu Gonbwom yeenuuexud. Haigute Ha HEm okpywxaio-
wyto knetky membpaHy — obonouky; noa Hel sewectso — uutonnasmy. B yuro-
nnasme BMAHO AAPO.

3. 3apucyite 1—3 KneTkM, xopollo BMAWMMbBIE HA Npenapare.

4. OboaHauste membpany (oBonouky), uuTonnasmy, agpo.

5. CpaBHuTe dhopMy M CTPOEHHE KNETOK Ha Pa3HbiX Npenapartax.

6. Cpoenante BniBOg.

BbINMOJTHHUTE 3A4AHHE

WUayuus tekct naparpatha u puc. 52 Ha c. 67, obbscHMTE, Kak NPOUCXOAMT feneHue
KneTku, usobpameHHol Ha pucyHke. OnpefenuTe, Kakue opraHoMabl, NpeacTasneH-
Hble Ha PUCYHKe, NPMHUMAIOT y4acTHe B AeneHuH knetku. OTeeTbTe Ha Bonpochl.

1. Kakue MaMeHEeHUA NPOUCXOAAT € ITUMMK opraHougamu?

2. Kakosa hyHKUMA 3THX opraHouaos?

3. Kakue ocobeHHocTH npolecca geneHus KneTku sol Habniogaete Ha pucyHke?
4. K yeMy NpHBOAMT NPOLECC AeNeHWs JaHHOM KNeTKH?

5. Kak Bbl fymaete, kakoe Buonoruyeckoe aHadeHue 3To umeet?

| 370 MHTEPECHO |

HekoTopbie KNETKH MOXHO YBMETh HEBOORYXKEHHBIM rNa3oM. JTO KNETKH MAKOTH
nnofoe apbysa, BONOKHa Kpanuebl (MX AnWHa AocTuraeT 8 cMm), »KenTok KypHHOro
AHla — 3To ofHa KneTka.

LiuTonorua (ot rpey. kumoc — Knetka) — Hayka o knetke. Xota P. [yk oTkpsin
knetky ewé 1665 r., uuTonorua kak Hayka copMHpoBanacs Tonbko B KoHue XIX seka.
Bnaropaps naobpereHuto Bonee coBeplLUEHHbIX MUKPOCKONOB, YY4&HbIE H3YYHAK CTPO-
€HWE K/IETOK pPa3HbiX OPraHM3MOB W NPHLLAKW K BbIBOAY, YTO BCE MHBble OPraHM3Mbi
COCTOAT W3 KNETOK M, HECMOTPA Ha pasHoobpasue KNETOK, BCE OHW WMEKT CXoAHOoe
cTpoeHWe. Ha ocHoBaHWM 3THX OTKPbLITHH BbINH cchopMyNHpoBaHbl NONOMEHHA KNne-
TOYHOH TEOPHH, KOTOPbIE CTanK Hay4HOH OCHOBOW UMTONOrMH. C 3TMMH NoNoXeHHAMH
Bbl MO3HAKOMMTECH B CTAPLUMX KNAaccax.
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BypHoe passutHe uuTonorud B XX B. CBA3aHO € MCMONb3OBAHWMEM COBPEMEHHbIX
METOLOB M3YYEHHA KNETKH: 3NEKTPOHHOHW MUKPOCKONWM, BUOXMMHYECKHX, BHOgH3N-
YECKHX, BMOTEXHONOMMYECKHX W APYrMX METOAOS.

HMayyeHne KNeTKH WMEEeT BaKHEWLee 3Ha4eHWe ONA Pa3BWTHA Takux Buonoruwue-
CKMX HayK, Kak dM3HONOria, reHeTuka, MonekynapHas Guonorus, Guoxumus U ap.
OTkpbITUA, cAeNaHHbIE B LMTONOMMH, LUMPOKO MCNONbIYIOTCA AN NPaKTHYECKoH aes-
TENLHOCTH YeNoBeKa, OCOBEHHO B MEQHUMHE, CENLCKOM XO3AWCTBE, BMOTEXHONOIMH.

3ALAHHUE A4)1A TIOB03HATEJIbHbIX

MpounTaiiTe OTPLIBOK W3 KHUMM «3aHKMaTensHan Guonoruas, asTopa AKMMYLIKWHA
U. U. Ucnonbaya AononHMTENbHblE WCTOYHWKH WHGIOPMAaLMK ONPEAEenTE O KaKoM
opraHouje KNeTku UAeT peun?

U BOT, BOOPYKMBILMCE MMKPOCKONOM, BUONOMM CTaNM MCKaTh M HAWNK B K/eTKe
eLE HECKONBKO BaXKHbIX €€ OPraHoB, WM, KaKk rOBOPSAT, OPraHenn, KoTopbie npexae
Bb1M 3aMETHBI NKLLb B BH/E TOYEK NHBO COBCEM HE BMAHBLI.

YuyéHble YBWMAENH nonepedHononocarsle Tensua. OHM eCTb BO BCEX KNETHax.
M He B Manom yucne: oBbIMHO UX OKONO THICAYM UK HECKOMBKO ThicAY. Ponb ux oueHb
oteercTeeHHa. OHM «¢aHepreTHueckue cTaHuMu» Xu3HW. De3 HMX knetka MmepTea
u bespesTensHa, kak mawdHa Bes ropiovero. OHM npeoBpasyioT 3HEPIHIO XHMHYe-
CKMX CBA3ei B 3Hepruio xu3Hu. Bes wyma, 6es neperpesa u 6e3 fasneHUs OKUraT
TOMNNMBO >KM3HK W B YAO0BHBIX «pacthacoBkax» NepeaoT IakNOYEHHYIO B HEM aHep-
FHI0 IPYTHM opraHennam knetkd. PaBotawoT oHW BecliyMHO W OYeHb NPOAYKTHEHO:
Bonee 50 NnpoueHTOB 3HEPrMH OKMCNEHHOTO TON/IMBa WAET Ha NnonesHblie fiena, cosep-
WwialoWwMecs B KaeTke.

LAWK YCIIEXY

OcHoBHBIE npasuna BLINONHEHHWUA 6uonoruueckoro pHCYHKa

Niobol BHonoruyeckMd PUCYHOK [OMXKEeH OTBeYaTt OnpefengHHbiM TpebosaHWaM.

PaccMoTpum cambie BakHble W3 HUX.

1. PucyHok ponykeH ObiTb akKypaTHbIM M EbIPA3WTENbHLIM, €ro QeTand — TOuHbI
M HETKH.

2. PucoBaTk HY»KHO TONBKO TO, YTO Bbl BHAWTE.

3. 3apucoska gomxHa BbiTe € paccMmaTpusaeMoro obbekTta, a He M3 yuyeBHuka
WAK yuebHoro nocobus.

4. PucyHok HeobxogMMO BbINOAHATL NPOCTbIM XOPOLWO OTTOMEHHbIM KapaHgaliom,
OTAENbHbIE AETANH MOXHO 3aKPAcHTh ONpefenéHHbIM LIBETOM.

5. Buonoruyeckun pucyHok aoneH BoiTe 4OCTATOMHO KPYNHBIM, 4TOBbI HA HEM MOX-
HO BbINO XOPOWO BbIAENWTL Heobxoaumbie aetanu. NponopuxK paamMepa pMcyHKa
W ero getanen Heobxogumo cTporo cobnogare.

6. Bce petanu pucyHka posxHbl BbiTh oBo3HaveHbl yKasaTeNbHbIMKM CTPENKaMM
H noanucamu. MNoscHUTENBHBIE HAANKWCH pacnonarakTcA CTPOro No roOpPH3CHTANH.
InemeHTbl MoryT BbiTh oboaHaveHb! uMdpamu UK Byksamu.

7. PucyHok QONKEH MMETb KOHKPETHYIO NOSPHCYHOUHYIO NOANMKMCH, YKa3aHWs ob yse-
NHYEHHH U OBBACHUTENBHYIO XapaKTepHUCTHKY 0Bo3HaYeHHbIX 3NeMeHTOB.

B oraensHbix cay4asx pucyHOK MokeT BbiTb 3aMeHEH cxemol. BeinonHste cxemy
CNeayer Tak e TWATeNbHO, KaK U PUCYHOK.
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§ 1], XHUBHEIEATEILHOCTH
* OPTAHU3MOB

IIPOonECCH] KH3HEAEATEILHOCTH OPTA-
HH3IMORB. CPE,E,H OCHOBHEIX NpPOIeCCOB

1. Yro coboh npeacrtasnser knetka? HMHSHeOeATeAbHOCTH, NPOTEKAINIMX
2. O7 4ero 3aBMCHT MHOToOBpasHe KHBBIX B OpraHMsMe BBIAEJAAIT NHUTAHHe, ALIXA-
knetok? HHe, BeIJEJeHUe, PA3IpaKUMOCTh, pas-
3. Kak1e cCBOMCTBA H3HW XapaxkTepHbl ANA MHOXKeHHe, pocT, passuTHe u ap. Obdugme
Kknetox? OPMHIAIIE IPOTEKAHMA ITHX IIPOIECCOB

e/IHHBl 1A BCeX OpPraHM3MOB, HO eCTh
H pa3JM4YMA, CBASAHHBIE ¢ ocobeHHOCTA-
MM CTPpOeHHA B obpasa KH3HH.

IInTAHHE. Bee sxuBble opraHuaMsl nuraiorcsa. B nponecce NUTaHUA B OPraHUsM
MOCTYIAIOT BelllecTBa, HeobXoguMbIe /158 POCTA, DASBUTHA, ABHMKeHHs, PASMHOMe-
HUA MU JApyrux npoueccoB. OpHako cnocofbl MUTAHMA Pa3IMYHBIX OPraHU3MOB
MOTYT pasiIH49aThCH.

OpaHM UBOTHBIE MCIOJL3YIOT B IIHILY TOMLKO PACTEHHA, HPYrHe — IIHTAIOTCA
TONABKO XHUBOTHBIMH, A TPeTbH — BCEAJHBI, T. €. MOI'YT NHTATHCA KAK PACTHTEJNb-
HOH, Tak ¥ KUBOTHOI nuineit. Yenosek, HanpuMep, BcesAfeH, OH NUTAeTCHd pasHO-
obpasuoi nuumiei. B cocTas aTod NHOM BXOAAT oprauudeckue (Bemnxn, Mupsl, yrie-
BOABLI) M HeopraHMvecKHe (BoJga M MHHepaJdbHBIE cOoaM) BeujecTBa. OgHHM
M3 XapaKTepPHBLIX NMPH3HAKOR KHBOTHEIX ABJAETCA NoTpebleHHe TOTOBBIX OPraHM-
YeCKHX BellleCTE M 3aK/JHYEeHHOH B HUX 3HEPIrUH.

Huave nutalorea pacTeHHA. OHH MOMYYAIOT H3BHE JUIIL VIVIEKHCBIA ras, BOXY
M pacTBOpEHHbIE B Hell MMHepaJibHbIe COJIHM, 4 OpraHMyeckMe BelrjecTsa obpasyioT
caM¥, MCNOJAL3YA AJA DTOT0 BHEPrHio CBeTa. JTOT NPOIece, MPOMCXOAANIHNH B XJ0-
pOIJIACTaX PACTUTENbHBIX KJETOK, HazwlBalT (horocuHTesom (or rped. ghomoc —
CBET W cuHmeduc — coegnHeHne) (puc. 53).
H3 K1eToK, COflep:KalluX XJI0poIIacTsl, obpa-
30BaBIIHecs OpraHdYecKHe BelllecTBa IOCTY-
namoT BO BCe ApYyrHe KJeTkH pacteHus. Bes
cBeTa pacTeHHe norubaer, NOTOMY H€TO
He MOXXKeT 0b6paszoBeIBaTE OeNKH, KHPBI, YIVe-
BOJbI, HeoOXOAMMBIE eMY JJA JKH3HH, Kak
M BCEM A MBBIM OpraHH3MaM.

Takum obpasom, no cnocoby noaydeHHs
OpraHHYecKHX BeIecTB AAd NHTAHHA opra-
HHM3MbI MOMKHO pasjlelMTs Ha JiBe IPYNIbL —
aBToTpodpsl (0T rped. agmoc — caM H mpogp —
nuima) ¥ rereporpodsl (0T rped. 2emepoc —
apyvroi U mpog — mnuma). K asrorpodam
Kucnopoa OTHOCAT pacTeHHs M HeKOoTophle HaKTepHH,

crnocobHbIe CAMOCTOATENBHO 0OpA30BBIBATL
YrnekMcnslia ras
70 OpraHHUYecKHie BellecTEa M3 HeOpraHWYecKHX.
Puc. 53. DoTtocvHTeS Bcee xuBRIe OpraHNEMEl, THTAKIHECH TOTOBRI-

Ceer

doTocuHTES Kucnopon

Yrnekucneii ras

Arixanue
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MH OpraHMYecKMMH BelllecTBaMH, ABAATcA rereporpodamu. K aroit rpynmne oTHO-
CATCH BCe JKUBOTHEIE W YesnoBek, rpubet, bonsmnucereo SaxTepii 1 HEKOTOPLIEe pac-
TeHHA-TIapasHuThl (3apasuxa, [leTpos KpecT).

IIHIMEBAPENNE W BREUIEJTEHHE. [IpoyKTsl NUTAHMSA, IOCTYIMBIINE B OPraHU3M,
B Ipolecce MHINeBapeHHA NepepabarbiBatorca. M3 HMX BOZHHKAIOT HOBBle Bellle-
CTBA, KOTOPBIE OPraHM3M HMCIOJIb3yeT AJs pocta ¥ passurusa. Henyxusle opranmns-
MY BelllecTBA YIANHAIOTCA HADPYIKY Hepes3 COeNHATLHEIE OPraHbl BREIJETEHH A,

JBXAHHE. Bece sKMBble OPraEMsMBl HYKJaiOTcAa B sHepruu. Ms oxpyskarnouiei
cpeAbl OPraHusMel HecnpephIBHO NOMIOUIAIOT KHCA0PO, A BRIJENAIOT YIVIEKMCIBIN
ras. 9ToT nponecc HocTosHHOro obMeHa rasamy (rascobmeH) MeRIY OpraHusIMomM
M OKPY:KAaIeld cpeioil Noayun Ha3BaHHe JIbIXaHHe.

IIpakTHYecKH BCe »KHBLIE OPraHU3MEl (38 MCKJIYeHNEeM HEKOTOPBIX BHAOB Dak-
TepHii) NOAYYalT SHePruio 3a cuéT gpixanuda. [locToAHHOE NOCTYIIIEHHE KHCA0pPOaa
B OPraHM3M sBJdeTcH MU3HeHHO HeobxoaumeiM. Kucnopos BX0AHUT B COCTAB BO3AY-
xa (oxomo 20% ), pacTBOpAeTCA B BoJe, IPOHHKaeT B nousy. Binarogaps aromy opra-
HU3MBI, 00HTAIONIME B PASHBIX CPejlaX, MOT'YT MCIOJB30BATE €r0 JJIA AbIXaHUA.

Kucnopon, mornoniaeMblil OpraHM3MOM M3 OKPY:KAIOUel cpejbl, B3aMMOMeH-
CTBYeT CO CHAOHBIMH OpraHM4YecKHMH BelllecTBaMM, pacilenndad ux. B pesyasrare
BuIZlenAeTcs sHeprua. A obpasoBasmuecs Hojlee NpocThle BellecTBa, B TOM 4HCie
VITIEKMCIIBIH ras ¥ BoJ4, VIANHIOTCH M2 OpraHnaMa.

OBMEH BEMECTE. IIlnTanue, AbIXaHWe W BhIJEJICHHE ABIAIOTCA COCTABIAIOIIMMHM
obMena pemjectTs. O6MeH BellecTB — B3aMMOCBA3aHHBIE Npoliecchl ofpazoBaHHUA
M paspylieHHndA BelllecTs, IpOTeKaloljHe B opranusme i obecneuuBaloline ero cBasb
Cc OKpYV:KawIed cpegoi. ¥V oJHOKIETOYHEIX OPraHMEMOE 00MeH BellecTs IpoTexaeT
B OIHOM KJIeTKe, 4 ¥ MHOTOKJEeTOYHBIX — 3aJeHCTBYIOTCA CTPYKTYDPEI NPAKTHYECKH
BCEX YPOBHel OpraHM3AIlHE OprannsMa.

- A '-,k;. ‘__/ﬁ s =

I
L}
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Puc. 54. PocT W pa3BuTie Yy MHOMOKNETOMHBIX XMBOTHBIX (a) n pacteHmia (B)
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§ 11. XusHegeAaTensHOCTs OPraHM3ImMos

Puc, 55. PaamMHOXEeHWE XWBbIX OpraHM3mMoBe

PocT M PASBHTHE. Bee opraauaMsl pacTyT u paseuBaioTcsa. Poct — aTo yeenn-
qyeHHe pazMepoB Teaa. OQHH OPraHM3MEl, TAKHE KAK PacTeHHA WM IpubEl, pacTyT
BCIO XH3Hb, 4 JIPYIHe, HANpUMep *XHBOTHBIE, — TOJBKO JI0 ONpPeAeNeéHHOre BO3-
pacTa.

PazpuTHe opranusMa NpoABNAETCA B [OCHeOBATENLHOM M3MeHeHHH ero cTpoe-
HHA M OpPOHeccos :HUsHeleATeaAbHOCTH (pue. 54). OcoberrHo aTo Xopolio 3aMeTHO
HA NPUMepe MHOTOKJIETOYHBIX OPraHU3MOB: U3 OJHOI-eIHHCTBeHHON KJICTKH B IPO-
necce pasBUTHA QOPMHDYVETCH HEJMOCTHLIH MHOTOKJIETOYHBIN OPraHuaM.

Pasvmuo:keHHE, Engé ogHo yAMBUTEIRHOE CBOMCTEO KHBLIX OPraHH3MOB — CIIO-
cobHOCTE aBaTh NojiobHoe cebe NOTOMCTEO. ¥ BOJIKOB POXKJAIOTCH BOJYATA, V KOII-
KH — KOTATA, U3 HKPHHOK PbID BEIBOAATCSA MaJbKH, KOTOPBIE PACTYT H NpeBpalga-
HOTCA BO B3POCILIX PBIO, M3 ceMAH MNIIEHHIL BRIPACTAET B3POCJIOE PACTEHHE
nmmeHUIs (puc. 55). 9ToT Npolecc HABBIBRAETCA PABMHOKEeHHEM.

PaznpAa:aMOCTh. Tark Kaxk YCIOBHA B OKPYIKAKOIMeH cpefle TOCTOAHHO MeHAOT-
cA, No60H XUBOH OpPraHM3M pearupyeT Ha TH HsMeHeHHsA. OTBeTHadA peaKIlHA
JKHBBIX OPraHM3MOB HA BO3JEHCTBHE PA3MTHYHBLIX PA3Ipa)KHTeNell U pearHpoBaHHe
HA HHUX COOTBETCTBYIOLUIMMM HM3MEHCHHMAMH HA YVPOBHE KJIETKH, TKAHM HUJIN BCEro
OpPraHM3Ma HAZKIBAGTCH paspazHMOoCcThio. PasipakMMOCTh MO3BOJALT OPraHUu3My
npuciocabMMBATLECH K H3AMEHSIONIUMCS VCIOBHAM MKUIHH.

B3ANMOCBA3E OPTAHH3MOB C OKPYRAIOUWEN CcPEJMONH. JIoboil xuBsoil opranusM
OOCTOSHHO B3aMMOAeHCTEVET C OKDV:KAalollleH cpenoil, moayvyas Hs Heé Heobxomm-
MBI¢ BelllecTBA — BOJAY, KHCJOpPOJA, IHILY, — M BBIJIEJAA HEHYMHEIE INPOJAVKTEI
sEMsHeAeATeabHoCTH. Brnarogapa ofMeny BelllecTB OpraHMsM NpefcTaBafeT coboi
eIHHOEe IeJI0e H OCYIIeCcTBIAeT IIOCTOAHHVIO CBA3E C OKpY:Kawineil cpepoi. Ecanm
npekpaniaerca oOMeH BellecTB, IPeKpallaeTcA M »XH3HB OPraHHu3Ma.
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3AINOMHHTE
lMpoyeccsi xn3HeneaTenbHOCTH OPraHH3IMOB: NHTaAHHE, AbiXaHHe, BbifeneHHe,

o6MeH BewecTs, pocT, Pa3BHTHe, PA3MHOXEHHE, Pa3fpaXxHMocTs » AsTorpogsi ¢
lereporpogpsi

lMPOBEPBTE CEBA

Kakue npouecchl »KH3HELEATENBHOCTH OPraHW3MOB BaM M3BECTHbI?

B 4ém 3axnioyaeTca 3HauyeHHe NUTaHMA 415 MUIHENEeATENbHOCTH opraHuamos?
Kakyto ponb Wrpaet AbiXxaHWe B W3HW OpraHWamos?

Yro takoe obmen peulects?

Kakoe sHaueHWe umeeT paamHoKeHWe?

Yro Takoe pasgparkMmocTs?

R

NOAYMAMTE!

Mouemy HapyweHHue paboTbl Kakoi-TMBO CHCTEMbI OPraHoB MOXKET NPHBECTH K Hapy-
LIEHHIO KMIHEABATENBHOCTH MAW faxke rubenu scero opranuama? Mogreepaure npu-
MEPOM Balll OTBET.

YIS,

Mos naGoparopus

HABNOAEHUE 3A MNOTPEBJNIEHHEM BOALI PACTEHWMEM

uﬁ.ﬂ:h Flﬁﬂfﬂ: BbIABNEHHE B/IMAHWA BHELWHHX ?Cﬂﬂﬂ-l‘lﬁ Ha I'IDTPEEJ’IEHHE BOAbl pac-
TEHHAMM.

Marepuans  06opyfAoBaHHe: KOMHATHOE pacTeHHe — TPafECKaHLMA, CTEKNAH-
Hble cocyabl (npobupku), Boga. [anHyo pabory yaobHo npoBoguTe € TpagecKaHuym-
Eﬁ, HO MOTrYT ﬁhITh HCNoMb30BaHbl H OPYrHe KOMHaTHLIE PACTEeHHMA.

Xop paGorei

1. BoabmuTe KOMHaTHOe pacTeHWe TPafecKaHUWIO, akKypPaTHO BbiTAlMTE C KOMOM
NOYBbI M3 MOPLUKA M OTMOMNTE KOPHH OT 38MIK.

2. Paspenute Bce noberw Ha aBe pasHble yacTW (no uyvcny noberoe) M nomecTute
WX B CTEKNAHHbIE COCYAbl C BOAOW (ANA TpageckaHuWM yaobHO MCNonb3oBaTh Npo-
Bupku). KopHu noberos gonxHel 6biTe NOAHOCTLIO B Boge.

3. OgHy uactb noberoe pasmectute 8 Ténnom (23—25 °C) W ceeTnoM nomelLeH M,
BTOPYIO — B NOMeLeHHH co cnabbiM oceeweHHeM W Temnepatypou 15 °C.

4. B teyenve Hepenu HabniogaiTe 3a yposHeM Boabl B cocyaax. pu HeobxoaumocTw
pobasnsitte Bogy 40 MCXOQHOTO YPOBHA. 3anvcbiBanTe, CKONbKO BOfbl Bbl fobasu-
N B COCYAbI NEPBOW M BTOPOW rPyNn pacTeHHH.
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§ 11. KusHeqeaTensHOCTE OPraHM3IMoB

5. Yepes 7 gHel npoaHanvaupyiTe nonyyeHHoie pesynbrarel. OtmersTe, ecTbh n pas-
HHUA MeXay PacTEHWAMH NEPBOW W BTOPOH rpynn.
6. CnenaWte BrIBOA.

BbINMMONTHHUTE 3AQ4AHHUA

1. MpuBeauTe NpUMepbl PasapPaXHMOCTH Y PACTEHWH, XKHBOTHBIX W YenoBeKa.

2. MpouuTaite cratbio OcobeHHOCTH BMONOrMYEcKoro 3KcnepuMeHTa, pacno-
noxennyo Ha c. 41—42 yyebuuxa. Npegcrasste, 4To 3IKCNEpUMeHTaTOp nepe-
HEC KoMeyc M3 TeHM Ha XOpolWo oceelleHHoe MecTo. Kakue npouecchl Xu3Heses-
TENbHOCTH M3MeHATCA Y 3Toro pacteHHa? Kak oHo craHer passueatsCs, pacTw
B HOBbIX ycnosuax? ChenaiTe NporHo3 pesynbTaToB 3TOTO MbIC/IEHHOTO IKCNEPH-
MeHTa.

3. Nonabmogaite 3a cBoMm AomalliHKMM xuBoTHbIM. OBpatuTe BHUMaHWe Kak pearu-
pYyeT sall NHTOMEL, Ha XONOf, NOBbILLEHHE TEMNEPATYPLI B IOME, PE3KHA HE3HAKO-
Mbii 38yK. OnuwuTe, uto Bbl Habniogaete. Kakoe 3HayeHue WMeeT nogobHas peak-
LUMA B XM3HH KHBOTHOrO?

4. MopymaiiTe, KaK MOXHO NMOATBEPAMTL MAK ONPOBEPrHYTL CABAYIOLHE yTBEpPMXae-
HHA: pacTeHue He cnocobHO ABUraThCA; pacTeHHe NornoulaeT BoAy, HO He Wcnaps-
et eé, [pescTasbTe OTBET B NMCbMEHHOM BWAe B paBoyei TeTpaaM, H3NOHKWB CBOM
AEACTBUA M PACCY>KAEHHA NO NYHKTaM,

M3 cemenn 3BKanunTa BCEro 3a cemb Ner
npu BnaronpHATHbIX YCNOBWAX MOMET pasi-
BuTbcA Aepeeo 19 M eoicoToi W 1,5 M B obxea-
Te, a HeKkoTopble BuAbl Bambyka 3a CyTKM
MOryT BbipactH Bonee yem Ha 1 m.

O Bospacte gepesa Mbl MOXEM Yy3HaTb,
NoAc4MTaB YHMCNo rogu4Hbix Koney (puc. 56).
Onpegenuts BoapacT pbibbl MOXHO No Yewye,
B KOTOPOW Ka/bli ropn obpasyetca HOBbIH
CNOA.

Puc. 56. [oanyHbIE KoONbLA
Ha cnune gepesa

A3 IIO503HATEJIbHbIX

Ectb opraHMambl, cnocobHble B 32BMCHMOCTH OT YCNIOBMH NUTATLCA M Kak asTo-
Tpodibi, W Kak reTepoTpodbl. Takol THN NWUTAHKA HA3LIBAKDT MHKCOTPOGHBIM
(o7 rpey. mukcuc — cMmelleHWe), a opraHusmel — muxcompogreimy. Hanpumep,
3IBrNEHa 3eneéHan, OTHOCALLAACH K JKTYTHKOBBIM OOHOKNETOYHbLIM OpraHdaMam,
Ha ceeTy BeneT cebs kak aeToTpod, CAMOCTORTENBHO CHHTE3WUPYS OpraHWuYeckWe
BELIECTBA, & B TEMHOTE — Kak retepoTpody (NMTaeTCA roTOBLIMH OpPraHHYeCKHUMHM
COBOHHEHHAMM).
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Puc. 57. HacekomosagHele pacTeHWAa: pocaHka (a), myxonoska (6)

HacekomosgHbie pacteHus (pocsHka, MyXonoBka) — nuTaloTca Kak obbiyHble pac-
TeHHs (Bcachisaa BOAY W PACTBOPEHHbIE B HEH BELUECTBA M3 NOYBbI), HO TAKXKE OXOTAT-
CA Ha HACEKOMBIX W APYIrHX MenkKux »WBOTHBIX. [lNA OXOThl Ha HACEKOMBIX Y TaKHX
panenuﬁ HMEDTCA CBOM XHMTROCTH. HHHPHMEF, pPOCAHKa MMeeT cneuuanbHble «N0B-
YWes NMCTbA, C MHOTOYMCNEHHbIMK Bonockamk, Koraa Hacekomoe cafMTbca Ha MMCT
POCAHKM, TO OKA3bIBAETCA B JIMNKOW CNHM3W, M NIMCT NOCTENEHHO CMbIKAETCA.

Nosywka MyXonoBKKM COCTOMT M3 ABYX CTBOPOK, NO KPasM KOTOPbLIX PaCnoONOMXeHbl
3y6bumkK. Kak Tonbko HaceKoMoe KOCHETCA chneuManbHbiX BONIOCKOB 3THX CTBOPOK, TO
NOBYLKa MIHOBEHHO 3aKpOETCA.

K MUKCOTpOtbHBIM OpraHM3Mam OTHOCATCS W HEeKOTOopble rpynnbl BakTepui.

3AA4AHHE 4713 TIOBO3HATE/IbHbIX

MNpoBepuTe caMOCTOATENBHO NPOCTOR 3KCMEPHMEHT.
3ABUCHUMOCTb HACTOTbI CEPAUEEMEHWA OT ®UIUYHECKUX HATPY30K

Lens pabotei: BoiscHEHHE 3aBUCMMOCTHM YacToTol cepauebueHns oT M3MYecKux

Harpy3oK Ha opraHuam.
Marepuans v obopyaosaHue: NpHBOpP ANA U3MEPEHHA NYNbCa, TETPaAb, KapaHaall.
Xog pabotbi

1. Nonpocute y4uTens oBBACHWTL BaM, Kak HYXKHO W3MepsATb CEPAEYHBIM Ny/bC.
Mcnonbaya 3Tv 3HaHWA, NOTPEHWPYWTECH B M3MEPEeHMM CBOErc Mynbca M Nynbca
BALIMX TOBAPHLLEN.

2. UamepbTe cobcTBEHHBIM NYNLC B COCTOAHMM NOKOA, 3anuluMTe peaynbrar.

3. Caenaiite pecsTb MHTEHCHMBHbIX M rnyBokux npucenaHuin. [MoBTopHo W3MepbTe
Nynbc. 3anuiuMTe NoNyYeHHbIe AaHHbIe B TETpaab.

4. CpasHuTte nonyueHHbie pe3ynbratbl. MameHwnacs nu vactota cepauebuenus
nocne huanyeckol Harpyaku? Ecnu aa, To B Kakylo CTOPOHY M3MeHWNAch YacToTa.

5. Caenaiite BbIBOA, YYMTbIBAA, 4TO NPUCEAaHMA CBA3aHbl C COKPALLEHWEM MbILLL,
a 4acToTa nynsca — ¢ pabotoi cepaua.

6. OtmeTbTe, KakWe elLe MIMEHEHWs Bbl 3aMETH/IM B AEATENbHOCTH BALLEro OpraHua-
Ma BO BPEMs 3KCNepUMeHTa.

7. Peaynbtathl akCnepuMMeHTa obCyiMTe C TOBAPHMLLAMM.
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§ 1 PASHOOBPASHUE OPTAHHU3MOB
* 1 UX KNIACCUPHUKAIINA

MHOrooOEPA3SHE OPrAHM3MOB. B macTtoa-
Ijee BEpeM#A Ha Hallel IITAHEeTe HACUHTEI-

1. Kakue rpynnel xWBbix OpraHu3Mos raeTcA OGosee 3,5 MJH BH/OE KHMBRIX
Bbl 3HaeTe? OPraHWU3MORB, HO MHOTHe YY£HEIe CUMTA-
2. ina uero yueHbie KnaccuuumpyroT 10T, 4TO MX 3HauuTenbHo Gonsme. Cpean

5
RIS ST Syt S Pt HHX eCTh OJHOKJIeTOYHBIe, MAKPOCKOIH-

HeCKHe OpraHHMzMEbBl H MHOOKJIeTOYMHEIE
IHTranThl.

BosHHKHYB Ha 3eMJje OK0JI0 4 MJIpPJ JIeT HA3AJ, JKHBbIe OPraHU3MBI IIOCTOAHHO
pasBHBAIOTCA, H3MeHAWTCA, NpHclocablnBasdch K YCJIOBHAM KH3HH B OKpPY:KaO-
et cpene. Mx orpomuoe mHoroobpasie ABisercsa pes3yibTaToM HpHciocobieHHsA
K YCAOBMAM XH3HH B [pOLECcCe NPOAOMKHTENbHOI0 HCTOPHYECKOro PasBHTHA —
IBOJIFOLIHH.

KnaccHoukAniua opranusmMon. Yrobel pasobparbea Bo BcéeM MHoroobpasum
OpPraHM3MOB, VU€HbIe OOBEeHHAKT HX B I'PYIILI M NPHCBANMBAIOT KaXKJ0H Ipyie
HazBpaHue, T. €. KaaccuduuupyoT ux. Knaccnukanua — pacnpefeneHue Tex
MJIH MHBIX 00BEKTOB IO IpyNnaM B 3aBHCHMOCTH OT MX ofmux npusHakoe. B npo-
necce M3y4eHHs HOBLIX 00BEKTOB B OTHOIIEHMH KaXJOT0 M3 HUX HcCIefoBaTeNlb
AOMAKEH cAesaTh BRIBOJ: NIPHMHALIEKHUT M OH K ViKe YCTAHOBIeHHLIM KiaccHdpHka-
IMOHHBIM I'PYTIIIIaM MIH HeT.

Hayky, Hayvamomyo MHoroofpasue BHJACB MHBBIX OPraHH3MOB, Ha3bIBalOT
CHCTeMATHKOH (OT rped. cucmemMamuKkoc — yHopAAoYeHHEIH).

OcHOBEI COBpeMEHHON CHCTEMATHKH 3aJI0KHI IBeJcKkHil yuenslil Kapa JInareit
(1707—1778). On Hcrnonb30Ba BH/ KaK OCHOBHYIO eJHHHIY CHCTEMATHKH.

Ha pasHbIX A3RIKAX OIHHM M Te e OPraHM3Mbl HAZLIBAIOT no-pasaomy. [ToaTomy
BBEJIM HAYYHbIC HA3BAHMA OPraHMEMOB HA JATHHCKOM #A3bIKE, OHM IOHATHBI y4é-
HBIM BCEero MHpa. B HayYHBIX KHHIax ¥ CTATHAX HABBAHHA OPraHH3MOB NPHBOLAT-
CA He TOJBKO Ha POJAHOM, HO M 06A3ATENbHO HA JATHHCKOM ssbiKe. JIMHHe#l xan
BHAAM [BOIIHbIe HA3BAHHUA: MepBOe CJA0BO (CYLIeCTBUTeIbHOe) 0DO3HaYaeT PO,
a BTOpOe cNoBO (NpUaaraTeabHoe) onpejienser KoHkpeTHblH Bua. Hanpusmep, sopo-
beil moneson — Passer montanus 1 popobeil gomoseil — Passer domesticus — ato
Aea Buja ogHoro popa. Takoe neoiinoe obosHAYeHMEe 3HAMMTENBHO YIIPOCTHIO KJac-
cHHKaIIHIO.

IIPHHIIMN POJICTEA M ET'0 HCIOJIB30BAHHE B BHOJOTHYECKHX HCCJIETOBAHMAX.
Yuénble-cucTeMaTHKH paspaboranu npasuia KiaccuduKanMy OpraiMsMos, ¢ IoOMo-
b KOTOPLIX OHOpeAesiorT UX IIOJoXeHHe B CHCTeMe KHUBOH NPHUPOALL M NpHHATL-
JIEKHOCTE K OIIpe/Ie/IEHHLIM CHCTEMATHYECKHM IPYINAaM, MM TAKCOHAM.

CoepeMeHHEIE KJIACCHPHKAINK 00BEKTOR MUBOH IPHPOAE! IOCTPOEHE! IO IIPHH-
nuny pojctia. IIpn kaaccHdMKAMH YYHTHIBAETCA He TOJBKO CXOACTBO BHEIIHEro
M BHYTPEHHEro CTPOeHHA, HO H NPOMCXOMJeHHe BUIOB, HX poacTso. [IpuHrATO cun-
TaTh, YTO J060I KOHKpPeTHBIN 06beKT HOJMeH Moc/Jef0BaTeIbHO MPUHAIeKaTh
KO BCEM BBIJe/ISeMBIM CHCTEMATHYECKHM rpynnaM (TakcoHam), UMeTh CBOM onpeje-
JNEHHBIH paHTr.
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sTY N

Bakrepuu

PacreHus
Puc, 58. lapcrea

OCHOBHBIE CHCTEMATHYECKHE TPYIITILI ('I'Aliﬂﬂl":l}. PH.GBMGTPHM OCHOBHEIE TAK-
COHBI HA NMpUMepe KaaccHdMKAIIMN pPACTeHUH M MKUBOTHRIX.
OcHoBHON eIUHHIEH CHCTEMATHKHN ABIAETCHA BHAI,

Bua — rpynna ocobei, cxogHbiXx No ocobeHHOCTAM CTPOEHHA, NPOLECCOB XU3Heaen-
TENbHOCTH U 0Bpasy MHU3HM, AAKOLWLKX NPU CKPeLLMBaHWK NNOAOBUTOE NOTOMCTBO M Hace-
NAOLWMX OnpefenéHHYI0 TEPPHTOPMIO.

Hazpanusa BHAOE COCTOAT M3 ABYX CIOB, Hanpumep bepésa bopogapuaras u bepé-
3a NYLIHCTAHA, 3841 pycakx, zadw Genak M Measeab Oesbli, MeaBeas OypBIA 1 T. A.

BiansxkopoacTBeHHbIe BHAbLI 00bEeAHHAIOTCA B poasli. BiusKHe pojbl, HMeOLIHe
obuiee npoMCXoMJgeHHE, B CBOKW ovepedb, 00beJMHANOTCA B cemeHcTrBa. Binskue
ceMeHcTBa 00beIHHAKT B CHCTEMATHKE DACTEHHMH B MOPAXKM, & B CHCTEMATHKE
JKMBOTHBLIX B oTpaasl. Banskue nopagky u oTpagst 06beguHA0T B Kaacest, Knaccsl
o0beIHHAKT B CHCTEMATHKE pacTeHHH B OTAeNbl, B CHCTEeMaTHKe XHBOTHRIX
B THObI. OTenbl H THNBI 00BEJHHAIOTCA B ApCTBA.

Bricimeit eiuanneit 6Mo10rHuecKoi CHCTEMATHKH ABIACTCA HMIEpHA, OHA 00B-
eIHHAET BCE KHBble opraEHaMbl. HMnepusa nogpaspgensercd HA TPH HaQUApCTBa:
HEeKJIeTOYHbIE, HIH BHPYCHI, JOAJepHLIE OPraHMU3Mbl, HJIH NPOKapHOTHI (0T JAaT.
npo — nepej, paHblle M rped. KApuoxH — AAPO), ¥ AJepPHBIE OPraHU3MbI, HJIH
ayKapHoOTHI (OT r'ped. 3y — XOpOoIIo, NOJHOCTHID H KAPUOH ).

K poanepHsIM opraHMsMaM, WM [IpOKapHoTaM, OTHOCATCH GakTepuu, IHMaHo-
baxkTepHn, apxefaKTepHH, 4 K AJePHEIM OPraHM3MaM, HJIH 3YKapHoTaM, — pacTe-
HHA, rpubbl H KHUBOTHLIE,

B HacTodAlee BpeMs CYIHIECTEVIOT KIACCHMHUKAIINY ¢ DAINHYHEIM KOJHYECTBOM
napeTs. B mxonsHOM Kypce HHOMOTHE MBI HCTIOMB3VEM KIACCH(HKATINIO, B KOTOPOH
BhIfiensoT 1AThL wapers (puc. 58). Henenne KAeTOUHbIX OPraHM3MOB Ha HeThipe
naperea — Bawrepun, I'pnbrr, Pacrerns u dueoTHEIE — AocTaTouHo 0BOCHORAH-
HOE C SBOMIIHOHHON TOYKH 3peHus. Bupycwl B HacToAlee BpeMs GONBIIHMHCTRO
VUEHbIX BLIJIEJIHIOT B CAMOCTOSATEILHOE LapPCTRO.
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§ 12. PazHoobpasie opraHM3IMoB 1 Mx Knaccupmxkayms

HaguapcTteo — AaepHeie, uau
SykapuoTsl

Llapcteo — Pactexus

Ovpgen — lNokpeITOCEMEHHBIE, MNK
LeeTkoBbIE

Knacc — JsyaonkHuie

Mopagok — BykouseTHble
CemelicTeo — Bepézoekie

Pop — Bepéaa

Bwo — Bepéaa noeucnas

HapguapcTteo — ApepHsie, win
JykapWoThl

UapcTteo — KWBOTHbIE

Tun — Xopaoesie

Knacec — Mnekonutawowme
OTpag — XWUiHble
CemeiicTeo — Mepgexbn
Popg — Mepasegu

Bupg — Mepgenbs Oyphiia

RRRR,

o

Puc. 59, Npumepsl Knaccudukaumm B cUCTEMaTHUKe PacTeHUH U XUBOTHLIX

Pacemorpum npumep xnacenduxanuy ana Bepésnr noeucnoi u Megeena 6ypo-
ro (puc. 59)

3ANMOMHHTE

Knaccugprkayns » Cucremarvka « Bug + Pog + Cemesicreo + [lopsgok =
Orpag *» Knacc » Orgen » Tun + Llapcrso + Haguyapcreo = 3Jsonioywa »
losgepHbie opraHn3mMel, HAK NnpoKapHoTsl + SlgepHbie opraHH3Mbi, HAH 3yKa-
pHotbi » HeknerouHsie opraHH3IMbi, HAIH BHPYCbI

TTPOBEPBTE CEBA

1. Yro uayyaer cucremaruka?

2. Kakue cvcTemaTHuyeckue rpynnel (TakcoHsl) Bbl 3HaeTe?
3. Yro takoe Bun?

4. Kakve uapcTBa »KHBbLIX OPraHH3MoB BaM W3BecTHbI?

NOAYMAMWTE!

nauauy ANA BUOOBLIX uaaannuﬁ OpraHM3MoB MCNonbayroT gea Cﬂﬂbﬁ?
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IIIIIIIIIIIIIIITIY,

Mos naboparopus
O3HAKOM/IEHME C NPUHLIMMAMM CUCTEMATMKI OPTAHU3MOB

Llens pabotsi: cocTasntb KnaccurHkaUWio PACTEHWA W JKWBOTHOTO B COOTBETCTBHM
C NPMHLUMNAMK CHCTEMATHKH.

Marepuansi u obopyfoBaHHe: CNMCOK OPraHM3MOB, OTHOCSLLWXCA K Pa3NUUHbIM
uapcTeam: repbapHbie IK3eMNNAPbI, PUCYHKH M (DOTO PACTEHHMH M MHUBOTHBIX.

Xog paborsi

1. MNpoanan13npyiTe NpeacTaBNeHHbIH BaM CNMCOK OPraHH3MoB. YKaXkKMTe, K KakHm
UapCTBaM OHW OTHOCATCA.

2. Paccmorpute repbapHble 3K3eMNAAPbl, PUCYHKH W (DOTO DACTEHHH U KHBOTHbIX.
Buibepete ogHo pacredue M ofHo »xusBoTHoe. Mcnonbays Tekct naparpada, pucy-
HOK 59 Ha c. 78 yuyebHMKa W AONONHHTENbHBIE HCTOYHHKH HHPOPMAaLKWK, COCTaBbTe
KNAcCHPHKALHIO 3THX OPraHH3MOB.

| 370 MHTEPECHO |

Ewe & XIX B. y4€Hble fenWnM BCE OpraHM3Mbl Ha [Ba LAPCTBA: PACTEHWA W XKWBOT-
Hbie. B XX B. cMcTemaTtHKa, Kak M Apyrve buonorvyeckue Hayku, BypHo passMsanacs,
y4EHble OTKpPbIBANM 0COBEHHOCTH CTPOEHMA, KW3IHENEATENBHOCTH W Pa3BWTHA opra-
HW3MoB. B peaynstate M3 uapcTea pacTeHWi ObinW BbigeneHel uapcTea BakTepui
u rpubos.

ANA TIO603HATE/IbHbBIX

Mmy6okoe uay4eHWe pasfnWuHbIX rpynn OPraHH3MoB [AaeT Y4YEHbIM-CUCTEMATHKaM
nosog ONA CO3NaHWA HOBbIX KnaccudMKaLMW OpraHMaMoB. Tak, MHOTMe COBpPEMeH-
Hble Y4EHble BbIAENAOT B HaguapcTee FaepHbie ewe ofHy CAMOCTOATENbHYIO TRYNNY
opravuamos — [poTHCTel — OpraHuambl, TeNo KOTOPbIX He oBpa3yer HacTOAWMX
TkaHel. B Hero ewnoualoT BecbMa pa3HOpPOAHble OPraHWMambl — OAHOKNETOMHbIE,
KONOHWANbHbIE W gaxe MHoroknetodHbie. Mo CTPOEHMIO KNETOK, TUNaM NMTaHMA
M NepeaBqMeHHA, XapakTepy Pa3MHOMEHMA OHW MOTYT HanOMMHAaTb M >KMBOTHBIX,
M rpubsl, M pactenns. Cpean pacTeHWH K 3TOW rpynne nNpWHagnexar BOAOPOC/H.
leTepoTpodHblE NPOTUCTEI NPEACTABAEHBI NPOCTERLIMMH XKMBOTHBIMKA M rpuBonoaob-
HbIMK OPraHM3aMamu.

HekoTopble yuéHble npeanaraloT M Apyrde KnaccMdMKalUMWK »HBbIX OPraHM3MoB,
8 KoTopbix sbigensioT go 20 u Bonee uapcrs. OuesuaHo, noTpebyerca ewe Hemano
BPEMEHM, NPEXAE YEM YYEHbIe NPUAYT K obuiemy mMHeHWIO W paspaboTaioT eguHylo
KNACCHPMKALMIO KMBBIX OPraHW3MoB.
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§ 1 MHOT'OOBPASHE 1 3BHAYEHHE
* PACTEHHUMUH, JKUBOTHDIX
U I'PHUBOB

OBMAA XAPAKTEPHCTHEA AJIEPHBLIX OPTA-

BECNOMHMTE
HH3MOB, HJIH 3JVKAPHOT. Pacrenus,
1. Kak1e opraHM3Mbl OTHOCAT K SOEpHbIM, JKMBOTHBIE ¥ I'pHOBI MMEIOT pasHoe CTPO-
WM aykapuotam? eane. Cpejjn HMX eCcTh OJHOKJIETOYHLIE
2. Ha kakue rpynnsl OpraHu3Mbl AensT M MHOTOKJeTouHEsle opranusmsl. [To Tuny
no THNY NUTaHKWA? NUTAHUA OHHM MOTYT BBITE aBTOTpOodaMu

unu rereporpodamu. OHM OTHOCATCA
K PpasHBIM [lapcTBaM OpPraHH3MOB,
HO V HUX ecTh oBLIMH NpHU3HAK — HanudHe aapa B knerxax. [lostomy ux orHOCHT
K Haduyapcmey Adepuble, UaN aykapuomst.

: ..I s b .. et .._ .-':I - i 4 " .. E .
80 Puc. 60. MHoroobpa3sve pacreHuin: soflopocnu (a), mxu (B6), nanopoTHukK (8), nnayHe: (r),
ronocemeHHele (4), NoKkpeiToceMeHHbIe (e)
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XAPAKTEPHCTHEA PACTENMI, Ha Hameil niiaHeTe HacuuThIBaeTcA 6oee 300 Thic.
BHI0B pacTenui (puc. 60). OHH HacenAIOT MOBEPXHOCTb CYIIHM M BOJHLIE MPOCTPaH-
crBa. PacTyr oHM B De3BOAHBIX NYCTRIHAX M HA TONKHX 6010TaX, BRICOKO B ropax
H B raybokux ymenbax. Mx MoxHO HAHTH B TENIoe BpeM#A roja Jake B JeJAHBIX
OVCTRIHAX ApKTHKH 1 AnrapkTuki. PacTenus OuIBaOT OQHOKIETOYHBIMM, COCTOM-
OIUMH TOJBKO M3 OJHON KIeTKM, KOJOHHANLHLIMK, 00pA30OBAHHLIMHA OJMHAKOBLI-
MH, COeJJHHEHHBIMH Mexay coboil KIeTKaMH, H MHOTOKJIeTOYHBIMH.

Jlna kneToK pacTeHHI XapaKTepPHO HaawdWe o00M0YKH (KJaemouwHOol cmeHKu),
B COCTAB KOTOPOH BXOAWT WeAAJA03d, H NPHCYTCTBEHE B IHTOILIA3ME naacmud.
Ilnactuael MoryT OeITh PA3HOIO IBeTa: BecluBeTHRIE, 3eMEHLIE, KEATHIE HIM OpaH-
seBble. 3eJEHBIE MNACTHALI — XJI0POIIACTEI (0T I'ped. XA0p0C — 3eNeHOBATLIH
H NJAAcmoc — BBLIEINIEHHBIH, cO3IAHHEIN). B HUX colep/KHUTCA 3eJEéHBIA MUTMeHT
xmaopothuan (oT rped. xaopoc ¥ guanon — nuct). O yrapIHuEBaeT COMHeYHBIE TVIH
1 obfecnmedMHBACT MCIOMb30BAHME HX DHePrHH HA OCYIiecTBIeHHe (dpoTOCHHTe3a —
Oopolecca 0OPAZOBAHMA CHOMHLIX OPraHMYeCKHX COSJMHOHMI W3 HeOPraHHYeCKHX
(BOABLI ¥ YIIEKHMC/IOro rasa) sa cuéT sHepruM cBera.

B xone ¢oToCHHTE3a PACTEHHA BBLASNAIT KHCJIOPOJ H MOIMMIOMIAIT VIVIEKHCIBIH
ras. PacTenna nmojjep:KHBAOT CBOK JKH3HEAeATENIBHOCTE 34 CHET OpPraHMYecKHX
BEeIECTE, KOTOPEIe 00pasyioT caMH, T. e. ABJIAKTCA ABTOTPOMAaAMH.

Taxum obpaszoM, SaWHELWUM XAPAKMEPHbBIM NPUIHAKOM npedcmasumeneil
yapemea Pacmenun asagemes ux cnocolrhocems k homocunmesy.

Poiab PACTEHHA B IIPHPOJE H JKH3HH 4EJOBEKA. Poanb pPacTeHHI B IpHpOLe CBA-
3aHa ¢ UX cHocoGHOCTHIO MCIOJML30BATE COMTHEYHYI0 DHEPIHI0 M CO3JAaBaTh OPraHH-
YyeCcKHe BellleCTBA M3 HeopraHMYecKHX (BoAbl M yrieKkHciaoro rasa). Ilpu srom oM
oboraujamT BO3AVX KUCIOPOAOM, HeODXOAMMEIM INH8 ALIXAHUA DONLINHMHCTBA
JKMBEIX OPraHM3MOB, W NOIVIOLIAKT U3 BO3AYVXA YIVIeKHeaklil ras. Pacrenns cayxar

Puc. 61. KynsTypHbie pacteHus: néd (a), mangapui (6), nwennua (B), nogconHeyHuk (r)
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§ 13. MHoroobpa3sune u 3HaYeHNe pacTeHNI, XMBOTHbIX 1 rpnbos

Nuinedl pacTHTeALHOAAHBIM HBOTHBIM, KOTOPBEIMH, B CBOI OYepelb, NHTAITCH
xumEnkn. HesosMomHO npejcTaBuTh cebe Hamy KuU3HbL Ges pacrenuit. Yenosek
HCIOJAB3YET PACTEHHA U KAK HCTOYMHHK NHTAHHMA, H KaK ChIPhLE JIIA pa3HBIX OoTpac-
JeH NpOMBINIJIEHHOCTH (MIHINEeB0H, TEKCTHILHOM, OVMaKHOH, XUMHYeCcKOH), H AnA
NPUrOTOBJIEHHUSA JeKAPCTB, M KaK CTPOMTENILHBLIH MaTepuan M Tonaupo. Yenosek
BEIDAIIIMBAET 3JaKOBBIE, ILTOA0BO-ATO/HLIE, JeKapcTBeHHbIe, KOPMOBEIE M TeXHH-
yecKHe KyJAbTYpPHI (puc. 61).

PazeuTHe semiesenna norpeboBaio HOBEIX 3HAHWH O JKH3HEJEATENIBLHOCTH pac-
TEHHH, 0 CBOMCTBAX PA3JIHMYHBIX KYJILTYD M HX COPTOB, O TOM, Kak ciaeayer obpaba-
TLIBATE MOUBY H VXa)KHBaTh 3a Hell, 4To6sl NOAYVYHUTE XOpPOIIHe YpO:KaH, U T. II.
Yrofel obecneynTs HACeNeHHe JOCTATOYHBIM KOJMYECTBOM pasHOoOOpasHBIX NMHIe-
BBIX NPOAYKTOB, VYéHBIE BEIBOJAT HOBBLIE BRICOKOYPOMKANHEIE M YCTOHYMEBRIE
K DOJIeBHAM COPTA KYJIBTYPHBIX pacTeHHil. YenoBek ANA CBOMX HYMKA HCIIOJIB3VET
M MHOr#e JHKOPACTYIIHMEe PACTEHMH — JecHble, ayroesle, bomoraele U ap. Cpean
AMKOPACTVIIMX pacTeHHi ocoboe MecTo 3aHUMAKT Jdexapcmeennsie (puc. 62).

IIpumMepHO NOMOBHHA M3 UCTIONB3VEMEIX YeIOBEKOM JIeKapeTE HMeeT PACTHTEIb-
HOe nNpoucxoxjaenne. OQHaKO cpe/lH PACTEHHMI €CTh M ONACHEIE JIJIA 3J0POBbSA 4es0-
BEeKA ANOBMTHIE PACTEHHMA WM BRIZLIBAIIIHE Y HEr0 AJNJEePrHYecKHe peakiHu
(puc. 63).

Brl snaere, uTo 6e3 pacTeHMH MKHM3HL Ha Halllell NaHeTe HeBo3MoskHa. MHorne
BHbI KHBBLIX OPraHH3MOB VKe HCUes H ¢ JAHIA 3eMJH, APYTHM YIpOoKaeT BEIMHpa-
Hue. Bonee 500 BuAoB pacTeHHl, HYXKAAKIMXCA B OXpaHe, 3aHeceHsl B Kpachyw
knuzy Poccmiickoit Pepepanun (puc. 64). CoxpaEuTs, a BO MHOIHX permoHax
3eMaAH BOCCO3ATH OIArONpPUMATHBIE JAJA KHU3HH PACTEHMH NPHPOAHBIE YCIOBHA —
O/lHA M3 IVIABHRIX 3aj/la4 YeJIOBeYECTBA, a 1A PAIMOHANLHON X03afiCTBeHHOI jges-
TeJbHOCTH HeobX0AUMbI BHOJIOrHYECKHEe 3HAHMA,

82 Puc. 62. lekapcTeeHHbIe pacTeHun: 3xuHauesn (a), wandein (6), wacroten (B), aneyTe-
pokok (r)
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[nasa 2. OpraHn3msl — Tena KXNBOW NPUPOAL!

Puc. 63. PacteHun, onacHele Ana Yenoseka: bopuwesuk (a), kpywwuHa (6), sopoHunid rnaz (),
BennagoxHa (r)

XAPAKTEPHCTHEA JKHBOTHBIX. ITapcreo JKHBOTHEIE HACUUTHIBAST OKOJIO 2 MJH
Biugoe. OHHE KHBYT Ha Cyllie, B BOje U [O4Be.

HecMmoTps Ha pas/JiMuMs BO BHEIIIHeM M BHYTPeHHeM CTPOeHHH, pasMepax u obpa-
3e JKHM3HM, BCe KMBOTHBIE MMelOT obuiue npusHakH. B KIeTKax KMBOTHEIX ecTh

Puc. 64. PacTeHun, 3aHecéHHbie B KpacHyr KHWIY : NogcHexXHWK (a), Tme arogHein (B),
notoc (B), eeHepuH Bawma4ok (r)




Cxauan ¢ vk.com/material 100

MW AR U AT FTIM WA WW e AT w] T
§ 13. MHorooBpasune 1 3Ha4eHWe PacTeHWUI, XUBOTHLIX U rpnbos

6

Puc. 65. MHorooBpa3ne oHOKNETOMHBIX XWUBOTHBIX | MHDY3IOpUA Tydentka (a), IgrneHa
senéxas (B)

AP0, T. €. OHH OTHOCATCA K 3VKAPHOTAM, HO OTCYTCTBYeT 0GoJIOUKa (KJIeTOYHAA
CTEHKAa), KOTOpad XapaKTepHa AJAA KJIeToK OaKTepHi, pacTeHHMH M rpuboB.
AupoTHbIE, B OTIIMYHE OT PACTEHHIT, IMTANTCA MOTOBBIMH OPraHMYECKMMH Belle-
CTBaMH, T. e. ABAAWTCA rereporpodamu. CnocofHOCTh KUBOTHBIX K IepefBHsKe-
HHIO B IIPOCTPAHCTBE OTIHYAET MX OT APYIHX OPraHMaMoB. BOJBIMIMHCTBO »KHMBOT-
HBIX AKTHBHO NepeJBUTaeTCA: NMoJa3aeT, Npeiraer, Geraer, JeTaeT U iapaer. B To xe
BpPeM#A CPeH HUX eCTh ¥ MAJONOJBHMKHEIE BHALI, BeAVIIHe NPHKPEIJIEHHEIA 06pas
JKH3HH, HAIPHMeD KOPAJJIOBEIE ITOJTHUIIEL.

HHUBOTHRIX NPUHATO AeIUTH HA RPOCMeluix, HIH 00HOKAeMOYHbLX, H MHO20-
kaemounsix. K rpynne Ipocreiiinne 0THOCAT MHBOTHBIX, COCTOAIIMX M3 OXHOH
HJIH HECKOJBKHX KJIeToK. Takada KIeTKa — CAMOCTOATEMbHBIA OPraHu3M, Jase ecJIu
KJeTKH 00'beJMHEeHB] B TPYIITY HIH KoaoHR0, O6MTaT OXHOKJIETOYHEIE }XKHBOTHEIE

Puc. 66. MHoroobpasuve Becno3BoHOYHBIX XMBOTHLIX: ocbMMHOr (a), mopckon éx (6),
nnaHapwa (B), nayk (r)
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B MOpCKOI ¥ IpecHoil Bojie, BIaMHOM NoYBe, a TAKKe B APYIUX opraEuaMax. BHemue
OHH o4YeHb pasHoobpasHbl (puc. 63).

B rpynny MuorokaeTounble o06beIHHAIOT KHUBOTHBIX, TeJ0 KOTOPBIX COCTOHT
M3 MHOMECTBA KJIEeTOK, PASIHYHBIX KaK M0 CTPOEHHIO, TAK H M0 BBINOJIHAEMBIM
PYVHEIMAM.

MHOrOKIeTOMHEIX XHUBOTHRIX OORIMHO JenAT Ha JiBe rpynmnsl — 6ecnoszsoHo4-
Hble ¥ TO3BOHOYHBIE }KMBOTHLIE.

BecmozpoHoYHBIEe — MHOTOMHCIEHHAA IPYINA JKHBOTHBRIX, He MMEIOIHX BHY-
TpPeHHEero cKesera. Becno3BOHOYHEIE COCTABMAKT NPHMepHO 95% BCexX BHIOB COEpe-
MEeHHBIX HBOTHHIX. K HHM OTHOCAT KHIIEYHONOJOCTHBIX, YepPBeH, MOJUIIIOCKOR,
pakoofpasHbIX, HACEKOMBIX ¥ HEKOTOPhIe JPYTHe I'PYNIIL AHBOTHLIX (pHc. 66).

IMozBoHOYHBIE — 3TO IPYINa #HBOTHBIX, MMEIIINX BHYTPEHHHUH OCeBOil CKe-
JeT — MO3BOHOYHMK, YeM H ofbAcHAeTcA MX HasBaHMe. K MO3ZBOHOYHBIM >KHMBOT-
HBIM OTHOCAT phif, 3eMHOBOAHBIX, NMPeCMbIKAIOMIUXCHA, MNTHI, MJIEKOMHTAIOIIHX
(puc. 67).

a e i

Puc. 67. MHorooBbpa3ve No3BOHOYHBLIX XMBOTHLIX: Xaba (a), puiba (6), rnyxaps (8),
xameneoH (r), kuT (g), eHoT (e)
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§ 13. MHoroobpasue 1 3Ha4eHne pacTeHinii, XMBOTHEIX 1 rpubos

V MHOTOKJIETOYHBIX *KHBOTHBIX €CTh CJ0YKHBIE CHCTEMbl OPraHOB, KOTODBIX HET
V APVIHX HUBLIX OPraHH3MOoB, JT0 ONOPHO-ABHUraTelLHAA, BEIASTHTEIEHAN, KPOBe-
HOCHaf, JblXaTeJbHad, 10JI0BadA, HEPBHAA CHCTEMBI M JP.

@DopMa ¥ CTpOEHMEe Tejla AKHMBOTHBIX COOTBETCTBYIOT HX oDpasy >KM3HHM M cpeje
oburanusa (puc. 68). JKnBoTHEIE AKTHEHee APYTHX OPTaHHEMOB PEATHPYIOT HA H3Me-
HAWIIHeCH YCIOBHUA OKPYKAIIed cpelbl.

PoJib :KHMBOTHLIX B HPHPOJE M AHIHH YMEJOBEKA., JKMBOTHBIE ABAAIOTCA BAXKHOM
YacThI0O NPUPOAHBIX coobmecTB. OHH YyYACTBYIOT B KPYTOBOPOTE BellecTB, Noefas:d
OTMEpPILIHEe OCTATKHM pacTeHHil M APYrUMX OPraHM3MoB, crnocobeTByoT 00pasoBaHHIO
NOYBLI ¥ NOBLIIIeHKUIO eé mogopoaus. JHupoTHRe ABISIOTCH OULITUTEISAMH MHOTHY
pacTeHHIl ¥ YYacTBYIOT B PACNPOCTPAHEHMHM HMX cemAH. MHOrMe BOJAHBIE >KMBOTHBIE
cTIoCcOBCTRYIOT OUHIIEHWIO BOJIBLI, VIIABJIHBAA U MOelad pas/araloiuecs OCTATKH opra-
HH3MOE. YeJOBeK NOJAYYAET NPOAVKTHI MHUTAHWA, BRIPAIIMEAA CE/IbCKOXO3AHCTEBEH-
HBIX ’KMBOTHBIX, & TaKKe BelA MpOMBICE] #HBOTHBIX B ZHKOH mpupoae. OcobeHHO
bonbllioe sHaYeHHMe HMEeeT NPOMbBICE]I MOPCKHX *KHBOTHBIX (MOJUIIOCKOB, KPEBETOK,
pei6). B TO ke BpeMA HEKOTOPhIE JKHUBOTHLIE BPEAT YeIOBEKY, YHHUTOXKAA KYJIBTYD-
Hble¢ pacTeHHs, NPOAYKTHI, H3JeHsa M3 KOMH, lIepcTH, Aepesa. [lapasuTHyeckue
npocTeitiive HaHOCAT DONLIIOH Bpe/] MYETOBOACTBY, PhiIDOBOJICTEY, *KUBOTHOBOACTRY
M 3BepOBOACTBY. MHorme O0ne3HH 4YeJOBeKA TAKME BBI3BIBAIOTCA XHBOTHBIMH,
Hanpumep amébHas AH3eHTepHUs, cOHHAA OoJle3Hb, MAJIAPHS, FreJIbMHHTO3bI, Y€COTKA
u ap. JHBOTHBIEe ABNAIOTCA NMepeHOoCUMKaMu BosbyauTenelt pajga MHOEKIIMOHHBIX
zabonepanui (yyma, THd 1 ap.). IlpegcTapnaior ONACHOCTE AJA YelIOBeKA H AJJOBH-
Thie XHUBOTHLIE (3MEHM, CKOPIIMOHLL, HAVKHM M HeKoTopsie Apyrue) (puc. 69).

Paznoobpasne XHBOTHOTO MHpa B HocjJefHee BPpeMS HeYKJIOHHO CHHXKAeTCH.
OCHOBHONM NPUYMHON MCYESHOBEHMA MHOTHX BHJIOB MHBOTHBIX SABJIAETCA AeATeNb-
HOCTH HenoBeka. Bripybaa seca, pacnmaxmuBas cTen#, ocymias bosora, uesoBeK paas-

Puc. 68. XuBoTHbIE pa3HbiX cpen obuTanuwa: knécr (a), kport (6), aenshuH
“ yepenaxa (B), mopckoi aHemoH (r)
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fhasa 2. OpraHn3Mel — Tena XMBOW NPUPOALI

Puc. 69. XuBoTHbIE OnNacHele AnA Yenopeka: TapauTyn (a), ckopnuon (6), ragioka (8),
Kpbinatka (r)

PYIIAET MeCcTa obuTaHMA HHBOTHBIX, H B De3YVIABTATE HX YMHCIEHHOCTE YMEHLBIIIAET"
cH. TGJILKG OOoCAe TOro KAK MHOI'MEe BHALI XHBOTHBRIX HCYe3JH NOJTHOCTHIO, JIHOAH
CTAIH DOHHMATE, YTO KABOTHBIE, KAK M JPYIHe OPraHM3Mbl, HY#KIA0OTCA B 3allHTe.
MHorue ;xHBOTHBIE 3aHeceHsl B KpacHyio kEury Poccuiickoit Pegepanun (puc. 70).

Puc. 70. )XvBoTHble, 3aHecéHHblie B KpacHylo kHMry: bensin measenp (a), crepx (6),
606p (e), 3y6p (r)
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§ 13. MHoroobpa3ive 1 3Ha4eHne pacTeHni, XMBOTHEIX 1 rpubos

XAPAKTEPHCTHEA I'PHEOB. I'pufsl — ofmupHasA rpyina opraHM3MoB, BKIIOYAK-
masa oxkoao 100 teic. Bugoe. OHN pasnny4aloTcd Mo GOpMe H pasMepaM, CTPOEHHIO
H of6pasy KH3HH, MOTYT COCTOATE H3 OJHOH KJETKH H OLITE MHOTOKJIETOYHEIMH.

I'pubsr coememaoT B cebe HEKOTOPLIE NPH3HAKH PACTEeHHII U KHBOTHEIX. OHH,
KAaK M PACTEHH#A, BCACLIBAIT BEIeCTBA U3 OKPY:Kaolieil cpe/ibl, HO IIPH 2TOM ABJIA-
HOTCA TeTepoTpodaMi, KaK KHBOTHEIE, MO3TOMY MX BBIJIETHIN B CAMOCTOATEILHOE
napcTeo I'pubhr.

BaM xXopomio M3BeCTHEI HIIANOYHLIE Tpubsl (6enslil, mogbepe3oBHK, TOJOCHHO-
BHK, MyXOMOP M Ap.), INIECeHb, NOABMAKNIIAACH HA IPOAVETAX, — TOMe I'PHOEL.

K onHokIeToYHBIM rpufiaM OTHOCATCA APOMKKH, HCHOOJb3VeMbIe IIPH BhIIEYKE
xefo6yI0YHBIX M3JeAHH M NPHTOTOBJICHHMH pasiIHYHBIX HANHUTKOB, HAIIpHUMEp
Kedupa. BpeauTenn celbCKOXO3AHCTBEHHBIX IIOCEBOB 20M068HA WU CNOPbLIHbBA —
TOe IpHbEL.

Mur ofbIvHO CTATKHBaeMCcH ¢ rpudaMH, ;KHBYVIIHUMHE Ha CyIOe, HO ecTh IpHOLI,
obuTramigue B Bojge. Boasiinuerso rpubos NHTAIOTCA NPOAVETAME MKHIHEOCATE b

83 Puc. 71. CoepobHblie rpubei: Genein (a), nopocuHoeuk(B), peixuk (8), nuckuika (r),
noabepézoemk (A), onéHok oceHHMA (e)
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HOCTH OPraHM3MOB M MX MEpPTBBIMKM ocTaTkaMu. Cpean rpubos ecTh U TaKHe, KOTO-
phle NHTAKTCHA OPraHMYecKMMH BellleCTBAMH KHMBBIX opranusmos. [locenssace
Ha TeJaX PacTeHHH, KHBOTHBIX M YeJOBeKa, OHM BhIZLIBAIOT pasnu4Hble 3abonesa-
aHudA. [IpuMepoM MOryT COVHHETE FPUOKOBRIE NOPAXKEeHHNA KOMH H HOITeH Ye/I0BeKa,
TpebywiHe cnenMalbHOro, HHOMJAA O4YeHb JJHTe/IbHOr0 JedeHH .

B noscegneBHoll MHU3HKM rpufaMy Mbl HA3LIBAEM NLAAMOYHBIE IPHOBLI, KOTODLIE
cobupaem aiAa ynorpebileHnsa B IIHILY.

Hanfonee neHHBIMH B NHIEBOM OTHOLIEHHH ABIAIOTCA Gebie 2pulbbl ¥ pbiicu-
ku. Cpean npounx cweqobasix rpubos Hanbonee pacupocTpadeHkl nodlepé jo8uKu,
nodocuHoOBUKW , MACAAMA, AUCUNKW, MOXOSUKL, chipoex Kk, onama (puc. T1).

BoijjenamoT Takie yCIoBHO-chegobHble rpubbl, KOTOPbIe MOMKHO YHOTpeSaaThb
B OHILY TOJABKO IOCJE clielHaibHoi obpaborkun. K HMM OTHOCAT cMoOpyKU, CMpoy-
K, BOAHYW KW, 2pysdu, padoskuy » ap. B numy creayer ynorpebiaaTs TOJABKO CBe-
kue Monoasle rpubsl. Mx MoxHO XapuTs, BAPHTH, COANTH, MAPHHOBATE. ['pubn
MOTYT J0Jr0 XpaHUTHCH B CymIéHoM Buae. Bhl A0/ HEL BCerjla NIOMHHTL, YTO B CTa-
PhIX M Ha4YaBIIMX pasaaratbcesa rpubax obfpasywTca AM0BUTHIE BellecTBAa, KOTOPLIE
MOTYT CTATE NPHYMHON CepPbEe3HOI0 OTPABIEHHA, BbI3BATH PACCTPOMCTBO OPraHOB
NUIeBAPeHHA, HEPBHOM CHCTEMBl H HAPYIIeHHe KPOBOODpAaIeHRA.

Henwaa cofupars rpubel BIONE aBTOMATHCTPANEH, MeJe3dHBIX gopor, BOauan
NpOMBIILIeHHBIX npeanpusaTHil. Kak npasumo, aTH pailoHsl sarpAsHeHbl BpeHbI-
MH JJIA YeJoBeKa BelnecTBaM#u. 'pHbbl AKTHMBHO BCACHIBAIOT M HAKAIIMBAKIOT HX,
NO3TOMY Jlake cbefofHble rpudbl CTAHOBATCA ONACHBIMH.

He Bce rpubel MoxHO ynoTpednars B nuiy. EcTe rpuGsl HechenobHbIe 1 Jlake
AmoeHTRIe (pHuc. 72). Hanbonee onacHoH ABndercH OaednHas’ nozawka. Yenoeer,
oTpaBMBiIKMitcas GaeAHol moraHkoi, Kak npasmno, ymupaer. Myxomop kpachbtit,
WIMPOKO PACHpOCTPaHEeHHBIN B HAIIMX Jecax, MeHee AJ0BHUT, YeMm DaegHas MoraHka.

B r

Puc. 72. Aposuteie rpube: myxomop (a), BnegHas noranka (6), ranepuHa
okavMmnéHHas (B), cipoexka Manpa (r)
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§ 13. MHoroobpa3ine 1 3Ha4YeH1e PacTeHui, XMBOTHBIX 1 rpubos

XoTra cayyda cMepTH oT yrnorpebieHua B nunly storo rpuba pefky, KpacHbIN MyXo-
MOP TOK€ BbI3BIBACT CHJIBHBIE OTPABJeHMA, ANOBHTHEIMM CYUTAIOTCA M APYTHE BUALI
MYXOMOPOB, HAalpuMep goxiovuii u nanwmepubiii, Hexoropele Hechbe1oOHBIE B lake
AOBUTEIE TPUOBI NOX0XKH HAa chefobrkle. Tak, camanunckuil zpul noxox Ha Genslit,
biegHas MoraHKa — Ha IMAMIMHLOH, 0N HblE ONAMA — HA OIATA, JOMCHbLE AUCUY-
Kit — Ha nucH4YKKl cbhenobusie. Ilpu cbope rpubos Heobxoaumo cobaiogars TBEpHLOE
IIPABHJIO: €CJIM He YBepeH B TOM, 4To 3ToT rpub chemoben, 6pars ero Helb3s.

ITpu nepBBIX CHMNTOMAX OTPABNEHHA rpulaMu — HeJOMOraHMH, TOUIHOTE, NPH-
CTYNax PBOTHI, HOJIH B KHBOTE — He0DXOAMMO HeMe/JJIEHHO ERIZBAThE GPHIragy cKoO-
POt MOMOIH MM OTBE3TH HOCTPAJABIIEro K Bpayy.

Poab rPHBOB B NIPHPOJIE M KH3HH YEJOBEKA. I'pubrl, paspymas ocTaTKH pac-
TeHHH M AMHBOTHBIX, YYacTBYIOT B KPYIOBOPOTE BEIECTB B IPHpoje.

CrenobHble rpubbl COAEPHHAT NOME3HBIE BelUleCTBA, IOITOMY MX yhnorpebasior
B MUY MHOTHE KHBOTHBIE H YenoBeK. 'pubsl HeobXoMMBI IPH M3rOTOBJIEHHH XJe-
ba, kediMpa, KyMblca, ChIPOB, BHHA, nmuBa u T. A. M3 gHexoropeix rpubos moayyHamwT
HeHHbIE JeKapcTBa.

I'pubsl MoryT HasocuTs M Gonbinoi Bpex. Hexoropsle 13 HUX BeI3BIBAIOT Boses-
HH Y pacTeHMi, >XKMBOTHBIX M uenoBera, I'pUOBI-IAPAZHTEI BRIZLIBAIOT PA3JIHYHEIE
sabosieBaHMA KOXKH, HOITel, BosIoC, 3apaxedue rpubKoOBLIMH G0JIEBHAMHM TPONCXO-
AMT NPH KOHTAKTe GONBHBEIX JOAeH €O 3/J0POBRIMM HJIM Hepes NpejMeThl, 3arpsaai-
HEHHBIE YelNyHKaM¥ KOMH, HOrTell, BOJOC, COfepHanliumMy coopsl rpubra. I'pubst,
nocenAAchk Ha MPOAYKTaX, AeJalT HX HEINPHIOJAHBIMH [J8 NHTAHHMA, paspyliamoT
ApeBeCHHY M MOCTPOHKH.

3ANOMHHTE

Pacrennsn + Xnoponnacrei « Xnopogpuan + @orocuHres = M usorHbie =
lMpocresiwne, nan ogHoknerouHsie + MHoroknerounsie * bBecnossoHouyHsle
sHBOTHbIe * [TozBoHoYHbIe kHBOTHBIE * [pHbbi » Llnanoursie rpubsi « [pHbbi
cvefgobHbie H AROBHTBIE

lPOBEPBTE CEBA

1. Kakoe 3HayeHWe MMeIOT pacTeHWs B NPMPOAE M MH3HW Yenoseka?

2. Mouemy KaxaoMy Yenoeeky HeoBXOAMMbI 3HAHWS O KH3HW pacTeHHH?
3. Kakux >XMBOTHbIX OTHOCAT K NPOCTEHLUKMM, WKW OAHOKNETOUYHbBIM?

4. Kakue q:))"HKi.I,HH BbINONHAST KNEeTKa OAHOKNETOMHOID YKHBOTHOMO?

5. Kakux »MBOTHbIX Ha3blBaloT Hecno3sBoHOYHbIMK?

6. Kakux »KMBOTHbIX Ha3blBaloT NO3BOHOYHbLIMKT

7. Kakoebl obuiHe npuaHaky rpubos?

8. Kak nutawotca rpubel?

9. Kakue cvegobHbie W sgoeuTbie rpubel Bbl 3Haete?
10. Kakyto ponb urpaiwot rpubel B npMpoge M 3KM3HK Yyenoseka?

NoOAYMAMWTE!

90 Bo3sMoXKHa NW YKW3Hb Ha Halel nnaHete 6es pacreHnn?
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Mmasa 2. OpraHn3Mel — Tena XHBOWU NPUPOALI

YIS,

Mos naboparopus

BbIMNMO/IHHUTE 3AJAHHA

1. Ha ocHoBaHMKM Matepuana naparpada W AONOAHWTENbHbIX MCTOYHWMKOB MHpopMa-
UMK noaroToBbTe (NO cCornacoBaHMIo € yyuTenem) cooblueHwe W npeseHTauuio
«MHoroobpaave pacteHnit (3)kMBOTHBIX, rPHBOB) KM MX 3HaYEHHE B NPHPOAE W XKH3-
HHW uYenoeeka». BoicTynute ¢ coobuwennem B knacce u obcygure ero.

2. MNosHakombTeCh € NONOXEHUAMM cTaTb OcHoBHble npaBuna cBopa rpubos U cTpo-
ro Mx cobnogante.

JTO BAXXKHO 3HATb

OcHoBHble npasuna cbopa rpubos

1. Cobupaiite TonbKko Te rpubbl, © KOTOPbIX Bbl TOYHO 3HAETE, YTO OHM CbegobHbl.

2. Hukorpa He ynotpebnsiTe B N1y 1 He npobyiiTte rpubsl, B chegobHocTH KOTOPbIX
Bbl He yBepeHbl.

3. Hukorga He cobupaiite, He ewsTe U He npobyiTe Ha BKyC rpubbl, KOTOpbIE Y OCHO-
BAHWA HOXMKW WMeloT knybHesugHoe yTonueHue, okpyxeHHoe oBonouxoi (kak,
HanpMMep, ¥ KPacHoro MyxoMopa), — 3TOT NPM3HaK XapakTepeH ANA AN0BHThIX
rpubos.

4. He cobupaiTe W He elbTe Nepe3pesiule, YePBHBbIE M HCNOPYEHHbIE rPUBBI.

5. NMpu cbope wamnuHboHoe cbpawaite BHMMaHWe Ha useT nnactuHok. Hukorpa
HE LILTE LaMNHHbOHBI, MMEoLKe Benble NNACTUHKKW, Y HACTOAWMX WaMNMHLOHOB
NNACTMHKK BbICTPO TEMHEIOT, a Y CMepTeNnbHO SAAOBMTOW BAefHOW MoraHkW,
NO BHELUHEMY BWY NOXOMXEW Ha WaMMNUHLOH, NNACTHHKK Beeraa benbie.

6. Cobupaiite rpubbl 8 NNETEHbIE KOP3WHbLI, KOTOPbIE XOPOLWO NPOBETPHBAIOTCS,
WK B BEAPA, HO HE B NMONWITUEHOBbIE NAKeTbl, TAK Kak B HWX OHW BbicTpo moryT
MCMIOPTHTBCA.

7. Npupa pomMol, nepebepuTe rpWbhbl, ellé pa3 BHMMATENbHO OCMOTPHTE KaxObiH
H3 HHMX, NOYHCTUTE W OTBAPHTE.

8. Mcnonbaynte rpubbl cpasy nocne cbopa. Mx Henb3s AONTO XPaHWTb CbipbIMM, Tak
kak oHu BeicTpo nopTaTCS.

9. He sbigeprusaiite rpub M3 3eMsu, Nydlle CpesaTb €ro HOXKOM WM BbIKPY4YMBATh
aKKypaTHO, Cfierka NpoBopadYMBan 3a HOMKY M packadyueas Tak, 4Tobbl He nospe-
AnTb rpubHmuuy. OTeepcTua, octasneHHbie nocne cbopa rpubos, NpUckinbTe MXOM
WK APYrMMK 3NEMEHTAMMU NOACTHAKK. MHaue apyrue rpubbl Ha aToM mecTe MoryT
y>Ke He BbIPacTH.

3A4AHHUE 4717 TIO603HATE/IbHbIX

Yy&Hble BbIACHWAM, 4TO rpMBHUULA HekoTopbiX rPUBOB MOMET pacTi €O CKOPOCTLIO
5 MM B MUHYTY. CuMTAETCA, YTO 3TO CaMbii BbICTPbIN POCT CPeaM MMBbIX OPraHM3IMOB.
ﬂnncuu‘raﬁ‘re, HACKONbKO MOMET BbIPacTH rpwﬁnuua 3a CYTKH.
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§ 1 MHOT'OOBPASHE 1 3BHAYEHHE
* BAKTEPUHU U BUPYCOB

XAPAKTEPHCTHEA BAKTEPHI. ITo cBoeMy
CTPOEHHK B ERHIHeJeATeIBEHOCTH EH.RT'B-

1. Ha ocHoBanuu Kakoro npusHaka Bakre- PHH E 3HAYHTENLHOH CTENEHH OTJIHYA-
pHM Bbifilenerbl B OTAeNbHOE LapcTso? OTCH OT APYIrHX KHBEIX OpPraHH3IMOB.
2. Kakwe Bonesnu, BeidsiBaeMbie DakTepus- Kraerkn bonsmuacTEa GakTepnil MOKHO
MM, Bbl 3HaeTe? VBHIETH TOJLKO NPH BGOJBIIOM VEBeIHYe-
3. B 4EM NpUHUMNUANBHOE OTAHYHE BUPYCOB HUM MUKpockona. J[nmuEa GonsmmuHCTRA
OT APYrUx opraHuamos? BaKTepwil IPHMEPHO B TRICAYY Pa3d MeHb-
4. Kaxue Bonesnu, biaviBaeMble BHPYCaMM, e MHUJIIAMETpAa, a KiIeTKH Hanboiee

8ol 3Haere? MEIKHX IMapoBHAHBLIX DakTepuilt HMelT

B AHaAMeTpe BCero OJHY AeCATHTHICATHYED
aomo MmuaaMetpa (0,0001 mw). MUx wer-
KW MMeT pasnuunayio dopmy (puc. 73).
OrnuunrensHoH ocobennocThio PakTepuil ABMAESTCH OTCYTCTBHE B MX KJIETHAX
otopMIedHOT0 AApa, OTAeNEHHOT0 OT IIUTONNA3MEI MemOpanoii. Kak npasuio, KieT-
KH G0JBITHHCTEA GaKTepHI MOKPRITHI IT0THOH obonoukoil (puc. 74). CrefosaTensHoO,
faKTepHH OTHOCAT K De3bAepHLIM Opranu3MaM, HIH MpoKapHoTaM.
PacnpocTtpanenne Gakrepuii. Ha mameil nianeTe mpakTHYecKHW HeT MecTa,
rae 61 He BeTpeuanuck Gaxkrepun. Onm obuTaloT B mo4Be, BO3AYXe, Bojle, B Opra-
HH3MaX pacTeHHil, ;KHBOTHBIX M YeJIOBEKA.
dAnzaeneareasHocTs fakTepui. O GaKTepHH HYAIAKTCA B KHcIopode,
a Iipyrue, HaobOpoOT, XKHUBYT TONBKO B BeckHcnopogHoi cpefe. BerpevaloTes BHALL,
KOTOPEIE CIOCOOHBI JKHTH KAK B KHCIOPOAHON, Tak W B GecKHCIOpOIHON cpefax.
BoapmuHceTBo GaKTepHil MHTATCH FOTOBLIMH OPraHHYMEeCKMMH BellleCTBAMH,
HO HEKOTOpble cnocobHbl caMoCcTOATENLHO 06pa3oBLIBATL OPraHHYecKUe BellecTBa
M3 HeOpPraHMYecKHX, HAlIpUMep yuaHobakmepuu .
BOJESHETBOPHLIE BAKTEPHH. [Tomagaa B OpraEmsM weloBeKa, HEKOTOphIe GaKTe-
PHHI BEIBEIBAIOT ONAacHEIe GonesHM: wyMmy, TybBeprynés, THd, Xonepy, cTorbHAK
H MH. Ap.

92

Puc. 73. Paanoobpasue dopm Baxktepuin
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MeHeTUHeCKWA MaTepwran
(KONbLUEBaA XPOMOCOMA)

OBonovka

Liutonnasma

Puc. 74. Cxema cTpoeHUA knetkm baktepumn

Jna npefoTBpalleHMA 3apaseHHA OaKkTepHanbHbBIMH 3ab0meBaHHMAMHA paspabo-
TaHBI MEDPE! HX NpodHIakTHRE. K HIM OTHOCATCA KHIIAYeHHe NHTHEBON BOALI, NIpa-
BHAbLHAA 06paboTKa NUIIEBLIX NPOAYVKTOB, cofaogedne NPaBMI JHYHOW MMIHEHL
(MBITH PYKH Hepejs efoi, YHCTHTh 3yObl B T. 1.), NpodUIaKTHYeCKHe NPUBHBKH
(BaKIMHUPOBAHKE), NPHEM BUTAMHHOB, 3aKAJHBAHKMe opranusma. BakTepnanbubie
saboneBalusa JIEYAT ¢ [IOMOINLI0 MeAHMKAMeHTOB Iojg mabaiogenmeM Bpada. Ilpu
aroM 3abfoJieBlIero 4eJ0BeKa H30JAHDYIOT H YCTAHABAMBAKOT KAPAHTHH, 4TOOBI npe-
AOTBPATHTE pacnpocTpaHeHue HonesHH.

Poib BAKTEPHI B NIPHPOJE M 3KH3HH YENOBEKA. [leaTensHocTh GakTepuil oueHs
pasHoobpazsa. Ha 3eMTe TocTOAHHEO MPOHCXOANT KPYTOROPOT BellecTR. BakTepun
ABNAITCH BAMHEHIIMM 2BEeHOM B 3THX nponeccax. Ilpu vuacTuu GaxTepuid B npu-
pojie HPOMCXOAMT PA3JIOMKEHHMEe CA0MHBIX OPraHMYecKHMX BeljecTB (pacTUTeNbHBIX
H JKHBOTHBIX OCTATKOB) 0 NPOCTHIX MHHEPAJNbHBIX COefMHEHHIl, KOTOpble BHOBb
Moryr BeITE MCHONL20BAHLL pacTeHmamMu. Ilosromy ﬁ&KTEPHH HACTO HAJIBIBAKOT
¢CAHUTAPAMH# Halllel IJIaHeThI.

Yenopek M30aBHA VIHTHIBAET CMOCOOHOCTh HEKOTOPBIX BHAOB GaKTepHil BRISHIBATH
nponeccs! BpoKeHNA A8 IPHIOTORISHHSA NMPOCTOKBAIIIN, TEBOPOra, CHIPAa, KBAIIEHOH
KanycThl M cOMeHuii, a TaKk#e cHI0oca Ha KopM ckory. B mukpofuonoruueckoit npo-
MBIIIJIEHHOCTH GAKTePpHH BRIPAIMBAIOTCA JJIA NMOJAYYeHHMA AHTHOMOTHKOR, BUTAMH-
HOB o ApyTruX sBeiecTs. 118 0MHCTKY CTOMHBIX BOA B CHENHAMLHBIX OMHCTHLIX COOPY-
JKeHHAX KYJILTHBMPYIOTCA HAKTEepHH, pasiaraililie opraiM4eckie OCTaTKH.

BakTepHH MOryT HAHOCHTE H OIIYTHMBIH Bpel, HADDHMEeD HOPTA NPOAVKTHI
nutaaua. [Ipn sToM oHM BRIpaDATREIBAIOT A0BHTRIE BEIlECTEA, KOTOPEIMH HeJIOBEK
MOXKEeT OTPABMTLCA, YIOTpefinAd MCIoOpYeHHBIe NTPOAYVKTHI.

XAPAKTEPHCTHEA BUPYCOB. Bupyc (oT nar. supyc — ) — npocTreidman HeKJTe-
rouHaa dopma MusHH, BHpye — MHKpOCKONMYeCKasa YACTHIA, OpeACcTaBIAOIAA
coBoii MOJeKYJbl C HACHEACTEeHHOH MHboOpManHeil, SaKJYEHHBIE B OEJIKOBYIO

obonoury (puc. 75).

.
r g » %

Puc. 75. Paanoobpaive popm BUpycos
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§ 14. MHorooBpasue 1 3HaveHue BakTepnia i BUpYCOB

Bupycsl MoryT uMeTh pasHoofpasuyio gopMmy, 4 MX pasMepbl HACTOJIBLKO MAJbI
(Bapsupyiorca ot 20 ao 300 sasomerpos, 210 B 50 pas MeHbine SaxkTepnii), 9T0 OHR
nake He BHHBLI B CBETOBOH MHKPOCKOII.

A HBNEAEATENLHOCTE BHPYCOB. BHe KIeTKH BUPYC He NPOABIAET HUKAKUX IIPH-
3HAKOB KH3HeJleATelbHOCTH, T, €. He INTaeTCH, He ABIIINT, He pa3BUBaeTcH, He pac-
rér. TonbKo NPOHHMKHYB B KJAETKY JAPYyroro opraHMsma, oH HadMHaer HbicTpo pas-
MHOMATBCH, CO3JABAA CBOHM KOOHH, HCOOAILIVA AMAA HX CO3JAHHA pecypchl
M NUTATeJbHBIE BelllecTBA KAeTKM-XozauHa, Takum obpazom, BHPYChl ABAAIOTCA
BHYTPHKJIeTOUHEIMH NapasuTaMH.

BupycHubiE BOJAE3HH. BHpyCchbl NopamaloT BCce #MHBble OPraHU3MBI: DaKTepHH,
rpubel, pACTEeHMSA M HHBOTHBIe. ¥ Hel0BeKa BHDYChI BRISBIBAKT TaKHe OMACHBIE
safomeBaHMA, KaK I'PHIN, KOPb, DOJAHOMHETHT, DelIeHCTBD, KPACHYXAa, OCla, Tena-
THT H MH. Ap.

B ncTopMH M3BECTHBI AMMAEMHH OCIbI, MPHINA, VHOCHBIIHE COTHH THICAY H Jlajke
MHITHOHL] KusHed. Tak, nangemua (0T rped. nandemoc — NpHHALMEAKALIHH BCeM
NAAM) «HMcnadckoro rpunnas» B 1918—1920 rogax yHecna :xuzan 6omee 20 man
qeJ0BeK,

B 2019 roay noABJeHHe HOBOTO THNA KopoHaeHpyca Covid-19 m ero GeicTpoe
pacnpocTpaHeHHe [0 BCEMY MHPY NPHBENO K BOSHHKHOBEHHMIO HOBOMH HaHAEMHH.

Hna nofeasl Hajg DagieMueil B TpeAVIpeKIeHHA BOSHHKHOBEHHA HOBRIX MHIe-
MMl KpOMe BAKIMHALMH, BAMHO cTPOro cob/iogars HpaBuia JHYHOR B obllecTBeH-
HOH I'MT'HeHb.

IIpodunakTHka BUPYCHBIX HHGerkuMil, B TOM YHCIe ¢ MOMOILIbLIO CBOEBpPEMeHHOMH
BAKIMHALMIY — Jyuinuil crunocod nabexars 3abo/ieBanns U BAMHLIN 2JIeMEHT 3J0p0-
poro obpaza KH3HH HeJOBEKa.

S3UAYENHE BHPYCOB O'POMHO KaK B KMBOH IpHpoje, TAK M B JKU3HH YeJIOBEKA.
Bupycsl ABnA0OTCA NapasUTaMB H MOpa)kaloT BCe H3BeCTHBIe opranusmsl. MHOrHe
M3 HHX BhIZLIBAIOT V HelloBeKa Tsa:kenkle sabonesauuns (rpunmn, noanoMmuenur, BAY,
renaTHT, 6eMIeHCTEO), YACTO C JeTAJBHEIM HceXojoM. Bupycsl MoryT 6eITE B noes-
HBIMH, OHH CTHMVJIHPVIOT JeATeJbHOCTH 3allHTHBIX CHJ opraHusmos. MHorme
BMPYChHI, KOTOpEIE ITOpaskaioT akTepuH, O4YeHb BaMKHLI 18 MeAHIMHEl ¥ BeTepHHa-
pPHH, OHHM I03BOMHIOT ECTECTBEHHBIM IVTEM M Des XUMHYECKHX peareHTOB nobes-
naTh MHoOrMe HakTepuanhHble HHDEKITNHT.

3ANOMHHTE
Bakrepun + BonesversopHsie 6akrepun « [Mangemusn

MPOBEPBLTE CEBA

1. Kakoebl ocobeHHocTH cTpoeHHs kneTok Baktepun?

2. Nouyemy BakTepHi OTHOCAT K NpokapuoTam?

3. Kakyio ponb urpaioT BakTepuu B NPUPOAE W KM3HK Yenoseka?

4. Kakne mepbl npodunakTuku cneayet cobnioaats Ans npegotepalieHun baxkrepu-
anbbix 3abonesaHuin?

5. Kakoebl ocoBeHHOCTH CTPOBHUA M KHIHEAEATENBHOCTH BUPYCOB?

6. Kakue eupycHbie 3abonepanns Bam WasecTHbl?
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Yro npomaonger, ecnu ece Baktepun Ha 3emne Bygyt yHuutoxkenn? Ceon oteer obo-
cHyWTe. MoxHo nu cumtath BMpYC opraHuamom?

IYIIIIIIIIIIIIIII,

Mos naGopaTopus

BbINOJIHUTE 3AJAHHE

Ucnonbays AononHMTENbHBIE WCTOYHHKK MHGOPMALMK, NOArOTOBLTE OAHO U3 cheay-

IOWKMX COOBLEHMI (NO COMNACOBAHMIO C YYUTENEM).

1. BonesHu, Bbizbiaemble BakTepuAMM y yenoeeka (pacTeHWM, >KMBOTHBIX), H MepbI
HX NPOGHUNAKTHKH.

2. Ponb Baktepwin B npupope.

3. Ponb Baktepuil B 3XM3HW YeNOBEKa.

4. BboneauHW, BhiabiBaeMble BUPYCAMH ¥ YENOBEKA, W Mepbl HX NPO(UNAKTUKH.

| 370 HHTEPECHO |

3abonesaHus, WMEIOLLHE BUPYCHYIO NPWPOAY, M3BECTHbI ¢ rNyBoKoW APEBHOCTH.
Anuaemun ocnbl B Kutae u MHaKMKM oTmedeHs! ellg B ucTouHmkax X Bexa 1o Hallel 3pbl.

Mepeywo BakuwHauuio B 1796 roay npoeén anrnuickwi Bpad Jasapa [keHHep
npotve ocnei. B XX sexke npoeogunu eBceobuyro BakuWHAUMIO HaceNEeHMA NPOTHB
ocnbl. 310 NPHBENO K PE3KOMYy cokpalleHuio 3abonesaemoct, u 8 1977 rogy 6bin
3aperdcTPUPOBaH NOCNEeAHHA CNYYain 3apaXkeHHs BUPYCOM OCbl.

ANA TIOB03HATETbHBIX

[ns Gopubel ¢ HonesHeTeOpHBIMK BAKTEPHAMKM NDUMEHRAIOT CTEPHAH3ALMIO, NacTe-
puM3auMic M aesurderumio. Cmepususayus — nNpouecc YHHYTOXeHuA bGaktepuid
¢ nomolsio Temnepatypel cebiwe 100 °C, ynsTpadhuoneToBsix Nyded, ynsTpasgyka
H 7. A. Crepunnaauma npumeHaeTca Ana obeszapaMeaHHia MEQHLIMHCKHX WHCTPYMEH-
ToB. f[locmepusoyus — MHOTOKDaTHOE HarpeBaHWe NPoOAyKTa Ao TeMnepartypsl
60—70 °C. MNactepuaoaHHOE MONOKO Bbl MOXETe YBMOETb HA NpWNaBKax NPoAyKTO-
BbIX MarasuHos. Jesurghexyus — yHWITOXKeHWe BakTepWi C NOMOLIBIO CreUUanbHBIX
XMMH4ecKkux sellecTs. Tak, xnop aobasnaoT 80 MHOrHe Ae3uHMULMPYIOLLMe cpeacTaa.

H3 HCTOPHH HAYKH

OTkpbiTHE BHPYCOBR NPWHAfNEXHT pycckomy ydenomy Jmumpuo MocughoBuuy
HBaroBckomy, kotopbii 8 1892 rogy onybnukosan paboTy No HIY4eHHIO MO3AHUHOM
Boneanw tabaxa. MeaHoBCckMW ycTaHoBwn, yTo BO3DyaMTens 3toi OGonesnu umeer
OueHb Manble pa3Mepbl, HE PAacTET Ha NWTATeNbHbIX cpefax W He obHapyKWBaeTca
8 caeToBoM Mukpockone, Ero Hassanu supycom.

Nocne 3Toro OTKPbITHA HAYANOCh AKTHBHOE M3YYeHHe BUPYCOoB, a MBaHOBCKMI cuM-
TaeTcA ocHoBatesiem Bupyconozuy — Hayku o Bupycax. Ho yBMAETL BMPYCI y4eHbBIM
yaanock Toneko B8 1939 rogy nocne WaobpeTeHHs 3NEKTPOHHOrD MHKPOCKONA.
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KPATKOE COAEPKXAHMWE I''IABDI 2

Krerxa — sneMeHTApPHAR efMHHLA HH3HH Ha 3emne. Ona obnagaer BeeMH NpH-
3HAKAMMY KHUBOT0 opranusMa, JKHuBRle OprasuaMel Je1aTes Ha Jog/iepHEle, MM IIpO-
KADPHOThI, H AlepHbIE, IIH 3VKADHOTHI.

KneTka NOKpHITA HApYXKHOI MeMOpaHOil, BHYTpeHHee COJep:KHMOe KIGTKH
HaskIBaeTcA nuToniaazmoil. IlnTonnasma ofbefMHAET BCe KJETOYHBIE CTPYKTYPHEI
u obecneuHBaeT UX B3auMofeiicTEMe. B nuTOonnasMe HaXoAUTCA AAPO, COAEPIKaLIee
HACHTeACTBEHHBIH MATEPHA, M OPraHOM/LI, BRINOJHAWOINHE pastudabie (hyHKITHH,

JKuBhie opraHEsMbl HA HAINeHd [NAaHeTe 04YeHb DAZHOODPA3ZHBI M MHOTMOYHC/IEH-
HEl. K foafepHBEIM OpraHN3MaM, HIH MPOKAPHOTAM, He HMeIOIIHM B KJIeTKe odopM-
JeHHOr0o Aapa, oTHocATcA Dakrepun. K AfepHEIM opraHMaMaM, MM 3YKAPHOTAM,
OTHOCATCA rpUbEl, PACTEHHA H XKHEOTHEIe. BHPYCE — HeKJeTouHas opMa KHU3HH.
OHK ABAAKNTCA BHYTPHKIETOYMHBIMHE HapasuTaMH APYIHX 0PradusMos,

Jlioboit opraiMsM — OMHOKJIETOYHBIH HIAM MHOIOKJAeTOYHBIH — npeicTaBaser
coB0ll CI0KHYIO CAMOCTOATENBHYID CAMOPEryIHPVIONIVIOCA KHBYI CHCTEMY.
On ofMeHNBaeTCA BeNlecTBOM M 3HeprHell ¢ oKpy:Kalomeil cpefoii, criocobeH K pas-
MHOKeHH0. [Ina Toro 4Todsl BEIXKHATE, OPraHMEMaM HeobDXOoQHMMO JBIIIATE B THTAT-
ca. IMTuranue mMoxer 6eiTE aBTOTpOdHLIM (KOra OPraHM3M CaM CHHTe3HpyeT cebe
OHTATeIbHLIE BeIleCTBA), FeTepoTpodHEIM (KOrIa OH MOIVOIIAET MOTOBRIE MHTATE b
HEIE BeIlecTRa).

MHOTroOKJeTOYHEIH OPraHu3M — 2T0 efinHoe Ienoe. OH COCTONT M3 KIeTOK, KOTO-
phle 0OLEAWHAIOTCA B TKAHH, OPraHEl H CHCTEMEI OPTaHOER.

OpranusMsl, Hacensiomue 3eMI0, COCTABAAIOT opranudeckuit mup. aa yaob-
CTBA M3VUEHHSA MKHUBOH MIPHUPOIEI 0PraHU3ME]l PACHDeIeAKT 10 FPYINaM — KIACCH-

punupyor.

1 IIpoekThl 1 MCCaEOBAHUA |

1. Knerka — snemeHTapHAs eIHHALA KUSHH Ha Seme.

2. Paznoofipaszue KHMBBIX OpPraHH3IMOB.

3. Mupoit opraEusM — CAMOCTOATETBHAA CAMODETYIHPYIOMAACA CHCTEMA.
4. Mpuauune k1accHHUKALHN KHUBBIX OPraHH3MOB.




InaBa 3
OPrAHM3MbI U CPE[JA
OBMTAHMNA

Karkabii opraHmam obutaer B onpege-
neHHod cpege. Cyuwecteya B HeH,
OH MOCTOAHHO MCMbITbIBAET BO3JEHCTBHE
pa3nuuHbix (hakTOpPoB, K KOTOPOMY
BbIHY>KA€eH npucnocabnueartsca. B ceoio
ovyepeab, Aobble OpraHU3Mbl  camu
MOTYT OKa3biBaTbh B/IMSHWE Ha YC/IOBMA
CBOEro CYLWECTBOBAHMA W H3IMEHSTb WX.

Bbl Y3HAETE

— O TOM, KakWe cpeasl obutaHua Boisa-
0T Ha Hallle# naaHere;

— 0 TOM, KaK >»MEble OpraHuaMmbl nNpu-
cnocabnuMBalTca K pasnuyHbiM ycno-
BEMAM CYLUSCTBOBaHWA, B TOM 4YWcCne
W HeBnaronpusTHbIM;

— O B/IHAHHH Ha KHU3Hb MKMBbIX CYLLECTE
CE30HHbIX HIMEHEHHN,

— O TOM, KaK *HWBbl@ OpraHM3imMbl M3ime-
HAKOT CBOK cpefny obuTaHuA.

Bbl HAYUUTECDH

— 0BBACHATL B3aMMOCBA3M OPraHM3MoB
M OKpY)Kalollenh cpeapl;

— NPUBOAMTE NpUMEpPbI npucnocobne-
HWMHA pacTeHMH WM MKHBOTHbIX K cpefge
obuTaHus:

— HayuHo obocHoBbiBaTe oBycnoenex-
HOCTb BUONOTHYECKMX SBMEHHHN.
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§ 1 5 CPEABI OBUTAHHUA
L

Crena osuTAHuA. [Iprpoansie yenoBHA
HA Halueil inaanere pasHoobpasasl. Yacrs

1. Tpe obutaioT opraHMamm? OpPHPOALL, OKpY:Kalollas XHBOH opra-
2. Yro HeobXxoMMo opraH1aMam ans HH3M H OKRa3BIBAIOINAS HA Hero BIHAHHE,
HHIHHT HA3KIBAETCA cpedoi obfwramma. Kamasnin

OpraHMaM MOKET pacTH, PA3BHBATHCH
M PA3SMHOMATHCSH TOJBKO IPH OHpEAe/IeH-
HBIX ycaoBHAX cpeibl oburanmnsa. Cpesga ob6uTaHMA KaxJoro OPraHH3Ma COCTOHT
H3 MHOeCcTBa 2JIeMeHTOB KHBOH H He:XHBOH NPHPOALI H 21eMeHTOB, IPHBHOCH-
MBIX JeATeTLHOCTEIO Ye/I0BeKa,

Ilpn srom ofgHM 37eMeHTHI MOTYT OLITE HeoOXOAMMEI OPraHH3MY, APYrHe —
HACTHYHO HIM NOJMHOCTLIO De3pasIMyHLI, 4 TPETLH OPraHuIMLl OKASLIBAIOT OTPHUIA-
TensHoe Bosgeiicrere. Hanpumep, oburanmemy B jecy 3aiiny-bengry HeobxogumMbl
ANA MU3HH pacTeHHA, KHCNopom, soga. Bes Hux oH ofoifiTHCh He MOXKeT. A IeHb,
KOYKa, BAJYH He OKA3BIBAIT CYUIECTBEHHOTO BANAHWA Ha JKH3Hb 3aiina-Genaka
(puc. 76). Hroraa oH MoMKeT HCIIONB30BATE HX JJIA TOTO, YTO6KI CIPATATLECA OT XHIIL-
HHKA HIH YEKDBITLCHA OT HEIoroAsl,

Jronoruyeckue parTopsl — HT0 ABNIEHNH, CBOHCTBA M BeMeHTLI Cpelikl 0DMUTA-
HHS#A, KOTOpPbIe BIHAKT HAa OPraHu3M. JKOJorHYecKkHe (PaKTOPLI BKIKYAKT YCIOBHA
H pecypchl. YenosHsa cpefikl He moTpebnatTea opragmamamMu. K ux uueny oTHOCAT
TeMIepPaTypy, BIaXXHOCTEL BO3AYXA, COMEHOCTh BOALI, CONepKaHHe BarpA3HAION[HX
BENEeCTB B IIOYBE.

Pecypcnl cPE/ILI obuTanua notrpebadlorca oprasusMaMu. (1A GoNBIIMHCTBA
OpraHHU3MOB HeoOX0AHMBIM pecypcoM ABiadeTca KHcaopol. Ilna pacTenuii pecypea-
MH ABIAKTCA COJHEUYHBIH CBET, BOJAA, VIMIeKHCIBIN ras. PecypcaMu ana TpaBoan-
HEIX JKHBOTHRIX CJVXKAT PACTEHHA.

Pecypcom pgns KHBBIX OpPraHM3MOB MoOXKeT OriTh mpoctpaHcTso. Pacrenusam
HeoDXoAHMO BOSAYVIIHOE NPOCTPAHCTBO AJIA YCBOCHMSA COJMHEYHON SHEPIrHH M HEKO-
TOpBIH 00BEM IMOYBLl ANA NoTpedleHHA BOAbl ¢ PACTBOPEHHBIMH B Hell MHHepaib-
HBEIMH BeIlecTBaMH. PACTHTENHHOATHLIM KHBOTHBIM HeoOXOQHM YyYacTOK macTOm-
ma. Jlna Tau aTo MoxkeT 6BITH HACTE THCTA, & JNA CTAJA CTOHOB NAacTOHINEM CaysKaT

Puc. 76. 3aau-benak B necy Puc. 77. CTapo CNOHOB B caBaHHe
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NeCATKH KBaJipaTHBIX KHJIOMETpPOB CABaH-
He! (puc. T77). XHIDHLIM KHBOTHBIM Heob-
XOAMMA OXOTHHYbA TEPPHTOPHA.

ABHGTH‘-IE{.‘RHE, BHOTHYECKHE H AHTPO-
NOTEHHBIE ©AKTOPLI. HEPE‘E[EHI: SKOJOTH-
yecKuX GaxTopoB MomeT OGBITH O4UYEeHb
Bonsmum. Ilo ognoit us KaaccudHKaliHi
HMX pasfensioT Ha TPH MPynnbl: abHoTHYe-
ckHe, DHOTHYeCKHe H aHTPONOTeHHbIE,

AbnoTHueckne pakTopel — 3T0 harTO-
PEI HexkHBOIT npupoasl. Cpean HUX BRIE-
AT Opexde Beero kanmMaTtHdeckHe (con-  ConHeYHbld cBeT
HeyHslii cBeT, TeMIeparypa, BiaakHocTbh) Kak abuoTuueckuin dpakTop
H TeppHTopHAIbHEIE (peabed, cBoiicTBa
MOYBEl, CONEHOCTE, TEYeHHA, BeTep).

CorHeuHEI CBeT OKASKIBAET BAHAHNE HA MHOTHE BHAR! JKHUBBIX opraAuamor. OT
COMHeYHOr'o CBETA 3ABHCAT TeMIepaATVpa BO3JyXa, CKOPOCTEL HCIAPeHUSA BOALI, ABH-
JKeHHe BOBAYINHLIX M BOAHLIX NOTOKOB B upupoge. CoMHeYHLIHA CBET COAYHHT LM
OPraHM3MOB HCTOYHHKOM TEePBHYHOI 2HepruH, He3 KOTOPOH HeBO3MOMHA KH3Hb.
ConHeyHbIH cBeT HeOOXOOHM JANA MHOTHX ITPOIECCOB, CBASAHHBIX C POCTOM W pas-
BHTHEM JKHBLIX OPraHM3MoB, 00MTAIOIIHX HA MOBEPXHOCTH 3eMJIH UK BOIH3N Hee,
A TAKME JJHA Donbineil MacTH BOAHLIX OPTAHM3MOR.

BuorHueckHe QaKTopbl — 29T0 COBOKYIHOCTbh BAMAHMNA OJHHX OPraHHU3MOB
Ha jApyrue, pasjaddHble (popMbl B3auMogedcTBud ocobedl M BHAOB Mexxnay coboil,
Hanpumep, naa saiina-6enaka BamxHbIM 6HOTHYeCKHM PaKTOPOM ABJIAIOTCA TPaBf-
HUCTBIE PACTEHHA, KOTOPBIMHE OH nmHTaeTcdA. B Tpase, cpean mepeBbeB W KYCTApHH-
KOB 3afA1 YEPRIBAETCA OT HENOTOALI, NIPAYETCHA OT XHIHHHKORE.

Aurponorennsie pakTopsl — 3T0 Bee Te (POPMbL ACATEIbHOCTH YEJA0BEKA, KOTO-
phbie BO3AEHCTBYIOT HA €CTECTBCHHYIO MPHPOAHYIO CPely, H3MeHAA YCIoBHA obuTa-
HHUA XHUBLIX OPraHM3MOB, HJIH e HEeNOoCPeJCTBeHHO BJIHAIOT Ha OTAeJbHbIe BHIbI
pacTeHMi W JKHBOTHEIX.

JIrogn ABNAKTCA OGHHM H3 BHAOB OPraHM3MOB, HACEJNANIIHX HAINY ILIAHETY.
Voxe panTOM CBOEr0 CYLIECTBOBAHMS JIIOJAM OKAJBLIBAKT HA ONPHPOAY 3AMETHOE BIIH-
Aaue. OHO ObIBAET MO0 HTEILHBIM, HO Yallle X03AHCTBeHHANA AeATeIbHOCTD Yes10-
Be€KA HAHOCHT 3HAYHTEeNbHBIH yinepd. K manbonee cymecTBeHHLIM aHTPOMOTeHHBIM
haKTOpaM OTHOCAT XMMHYECKOe 3arpA3HeHHe BOJALI, BO3AYXA M IOYBEI,

BAHAHHE 9KOJOrHYECKHX GAKTOPOE HA OPTAHH3MBI. DKonorndyeckre GakTopsl
B OpHpoje AeHcTBYIOT B BHJE CJA0MHONO KoMIJiekca. B saBmcumMocTH oT TOro, rie
JKHUBYT NpeACTABUTE/IH PA3SHBIX BHAOB OPraHU3MOB, HA HAX JeiicTBYIOT pasHbie KOM-
MJeKChl 3K0JI0rHYeckHX (paxkTopos. KoMmneke skonorudeckux paxkTopos, He3 KoTo-
PBIX OPraHHM3M CYIIECTBOBATH He MOXKeT, MpeAcTaBafAeT cofoll YCIOBHA KHIHH
JlaHHOTO OPraHH3Ma.

Pasauunble OpraiusMbl [10-pPasHoMy BOCHPHHUMAIOT H HEeOAMHAKOBO PearupyioT
Ha OJHH M Te e 9KoJorndyeckue ¢paxTopbl. B pasHBIX KIHMATHYeCKHX MNOACAX
BCTpeYalTcA pasHble pacTeHnA. THI pacTHTeNLHOCTH ONpefeSIdeT BHAOBOMH COCTAB
ofHTAIOTMIHX Ha 5TOH TEPPHTOPHH KHBOTHBIX, rpubor, GakTepmii. B yvocmoemax
MOBBIIEHHOH TeMIepaTyphl ¥ HHAKOH BIAXKHOCTH CYINECTRYIOT PACTEHHA H XKHBOT-
Hble IYCThIHL. B TYH/Ipe pacTeHHs H }KHBOTHBIE YYBCTBUTEILHLI K HEJOCTATKY BJa-

| 8
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Puc. 78. O3épHan NArylwka v NArylwaYysa MKpa

' ¥ cIocobHLI MepeHOCHTL HUBKHEe TeMnepaTtypsl. Bee npucnocofnenus opranmua-
MOB K CYIIeCTBOBAHHIO B PA3/MIMYHBIX YCIOBHAX BhIpaboTanHch HCTOPHYECKH.

Oxonornyeckre GakTophl (GOPMHPYIOT cpelbl 00HTAHNAA: BOAHYIO, HA3€MHO-BO3-
AVUIHYIO ¥ nouBeHAYI0. Cpeqoi ofMTAHNA CAYHAT TAKE CAMH OPraHN3MBI, B KOTO-
PEIX JKHBYT APYrHe opranHsMul. MuOrHMe BHAR JKHBBRIX OPraHM3MOB JKHEBYT
B HECKONABKHMX cpefax oburanusa. Hanpumep, v HaseMHBIX pacrenui nobery Haxo-
AATCA B BOSAYIIHOIM cpelle, a KOpHH — B nouse. O3épHble TATYIIKHN KHUBYT B Boje
H Ha cymie (puc. 78). OHH 3UMYIOT Ha /IHe BOJIOEMORE, BeCHOH PasMHOMKAIOTCA B TOJN-
me BoABL. JleToM JATYIDKH 06MTalOT MPeMMYIIecTEeHHO Ha cymle. 3/leCh OHH 0XO-
TATCA HA JIETAIOIMX HACEKOMBLIX M APYIMX MeJKHX KHBOTHEIX. B serHee Bpema
BOJOEMBEL CIIVIKAT JATYVIIKAM MeCTOM OTALIXA ¥ VEDLITHEM OT BPATrOB.

Bce cpeanbt oburannsa HeogHopoausl. Hanmpumep, Bojla Kak cpefia o6MTaHUSA MOKET
ObIThH NMpecHOM HMJIM CONEHOH, cToAdYeil MAM Tekydeidl. HaseMHo-BO3AYIIHAS cpeja
BKJOYaeT Jeca, crend, nycteiau. [Toaromy B moboi cpese obuTaHusas OpraHusMbl
HacesaloT Haubonee HATONPHATHLIE YHACTKH — OTO MecTa 0OMTAHNA OPraHH3MOB.

3ANOMHHTE

Cpega oburanma « Ycnosusa u pecypcei cpegbi » Ixkonorudeckne ¢pakropsi:
abuorHyeckHe, BHOTHYECKHE, AaHTPONOreHHbIe

MPOBEPBLTE CEBA

1. Yro Takoe cpega obutaHua?

2. Yem ycnoeua OTNHYAIOTCA OT PECYPCOB CPeabl?

3. Kakwe pecypcbl HeobBxoaumbl ANA HKU3HW PACTEHMH M KMBOTHBIX?

4. Kakue chakTopbl HEKMBOW NPHPOAbLI OKA3bIBAKOT BAWSHWE Ha OpPraHuambl?

5. Nepeuucnute abuoTHyeckre drakTopbl.

6. Mouemy npu BonblwoM KoMMYeCTBe BOAbI PACTEHWA B TYHAPE PacTyT o4eHb Mep-
neHHo?

NoAYMAMWTE!

Kakue W3 akonorvueckiux hakTopos okasbiBaioT Haubonbluee BAUAHME HA NPUPOAY
100 B HacTosllee BpemMa?
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Mos nabGoparopus

BbIMMOJIHUTE 3AZJAHNA

1. OxapakTepuayite abuoTHyeckHe, BMOTHYECKME M aHTponoreHHsle hakTopbl.
MpueeguTe npuMepbl haKTOPOB KaXKOO0W W3 3TUX rpynn.

2. OnWiLMTe NpoLUecchl, NPOXoAsaUiMe B *HBbIX OpraHH3Max ¢ y4acTHeM COfIHeyHoro
cBeTa.

3. Hazoeute 2—3 BMga pacteHWin W 2—3 BMAE KMBOTHBLIX, OBMTAIOWMX B YC/IOBHAX
HW3KOW BNAXKHOCTH.

4. Npueegute npumepbl (hakTOPOB, CBA3aHHbIX C AEATENLHOCTLIO YENoBeKa.

5. Mayuus TekcT naparpada v AononHKTeNbHbIE HCTOYHHKH HHOPMAaLKK, 3anonHuTe
Tabnuuy B pabodel TeTpaaM.

Cpepgbl XXH3HH JKHBBIE OPraHM3IMbl, HACENAKILHE CPeay XKHIHH

/1A JTIO603HATE/IbHbBIX

Ha kakabii opraHM3aM OJHOBPEMEHHO AEHCTBYET HECKO/IbKO IKONOTHYECKHX dhak-
Topoe. [pu 3ToM 0gHH M3 HUX MOryT BbiTh BAaroNpUATHBIMMK, ApYrHe — M3BbITOYHBIMM
WNK HegocTatouHbiMK. Hanpumep, Ha TeHenioBuBbie pacTeHUs MOXKET HeraTHBHO AeH-
CTBOBaTb M3DbITOUHOE KOMMYECTBO CBETa W Tenna, Hegocratok sogsl. lNpu ogHospe-
MEHHOM OEHCTBMH Ha OPraHW3M OfHH M3 haKTOPOB MOXKET CMArYaTh JeHCTBHE [PYrHX.
Hanpumep, HenoOCTATOK NMLLKM XMBOTHbIE NyYlle NEPEHOCAT B TEnayilo NoroAdy, Yem
B O4YEHb XONOAHYHO.

Opravuambl npucnocobneHsl K U3HW B TakMx MecTax cpefbl obutaHws, rae Aen-
CTBYIOLIME Ha HUX chakTopbl Haubonee BnaronpuaTHbl. 3a Npegenamu ITUX MecT obu-
TaHWA HEKOTOPbIE IKONOTMYECKHE (haKTopbl A/ OPraHu3MoB MoryT BbiTb HACTONBKO
HebNaronpUATHBIMM, YTO Bbi3biBAIOT MX rubenb. Takue daKkToOpbl HA3LIBAIOT OrPaHUYM-
saloWmnMK. [Na OgHHX XKHBLIX OPraHM3MOB OrpaHWYHBAIOWMM AKTOPOM MOKET BbiTh
HefoCTaToK Tenna, ANs APYrMx HEAOCTAaTOYHOE — KO/MIMY4ECTBO BAAru.

Kak Bbl 3HaeTe B NPHMPO/ie BCE B3aWMOCBA3AHO, HUYTO He CYLIECTBYET H3ONWPOBAH-
HO APYr OT Apyra, kaxkgoe cobbiTWe MPAMO WKW KOCBEHHO CBA3aHo ¢ Apyrumu. Ecnm
3HayeHWe Kaxoro-nNHBo OfHOro WAM HECKONBKMX (haKTOPOB CTAHOBWTCHA MPHYMHOW
rubenu oAHOro BMAa OPraHW3MOB B KOHKPETHOM MecTooBMTaHWuM, TO 3TOT dhakTop
ByfeT HeraTMBHO BAIMATH Ha BCE OPraHWaMbl, NPHYEM BAWAHWE chaKTopa MOXKET oKa-
3aThCA NPAMBIM WKW KOCBeHHbIM. Hanpumep, B NeTHWHM nepMop HacTynuna 3acyxa,
koTopas OyfeT oTpUUATENbHO BAWATE HA POCT W Pa3BUTHE NIYTOBBIX PacTEHMH.
Hepoctatok KOpMOBbIX PACTEHHH NPHBEAET K CHHXEHHIO YWCNEHHOCTH PACTHTENBHO-
AQHbIX HACEKOMbIX, MX NHYMHOK, NONeBbiX MbllweHd, YMeHblUeHWe pacTeHHH, Haceko-
MbIX, MbllLeH HEraTHBHO CKayKeTCA Ha YMcneHHocTH NTHU. MoxkHo caenaTs BbiBog, 4TO
BO3/IEHCTBHE 3ACyXH Ha HACEKOMBIX, MbILIEH W NTHL ABNAETCA KOCBEHHBIM BAMAHHEM.
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§ 16, BOAHAS CPEA OBUTAHUA

Boja B npurojIE. Bogaas cpesa saanmMa-
eT npumMepHo 71% mnmoBepxHOCTH Haluei

1. Kakue opranuamel obuTalor B BOQHOH nnadersl. Bojga seTpedaerca B npupoje
cpepe’? OOHOBpEMEHHO B TPEX ArPEraTHBIX COCTO-

2. Kakue npucnocobnenuns k obuTannio AHMAX: ;KHIKOM, TBEpAOM H rascobpas-
B BOAHOW Cpefe ecTh Y HHBOTHbIX? HOM.

Ilpupogabic BOZOEMBLI MOMKHO pasge-
JAUTh HA coiéHble ¥ npecHsbie. Conéusie
BOOOEMBI — 2TO OKeaHLI, MOpA, COJMEHBIe o3épa. K mpecHRIM BomoéMam OTHOCAT
PeKH M 03€pa, a TaK:e BpeMeHHEIe, NepechiXallliie BOJOEMEl — JIVAKH.

Obmue 3anmacsl BOAL HA HaIleH NJIaHeTe paclpefefeHbl cAeAVIOIIUM obpaszoM:
B oxeaHax cogep:xkurcsa 97% Bojel, B neguukax — 2%, nofseMHLIe BOJLI COCTABIAIOT

A

102 Puc. 79. OpraHm3mel, obuTaowme B BogHOW cpepe: ynuTka-katywka (a), dopens (B),
prcka (B), HayTunyc (r), namautuH (g), canamangpa (&)
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1%, B pexkax ¢ ozépax cogepsxurca 0,01% soasi. B Buae napa 8 BosayvurHoit obo-
JoYKe 3eMJaH HaxoauTcA okoso 20 Teic. T Bojgsl. B IpHpojie NOCTOAHHO IPOUCXOAAT
KPYTOBOPOT BOJBI.

Bopgras cpega ofutanna obnagaer cROHCTBAME, KOTOPEIE IeNaT €€ Gmaronpu-
ATHOH AMA KU3HH MHOKECTBa oprasusmMoB (puc. 79). Boge npucyimmm Takue cBOH-
CTBa KaAK NpPO3PAYHOCTL, BREICOKAS NJOTHOCTh, TEMA0EMKOCTh — CHOCOBHOCTE
BRICTPO HATPEBATHECA M JIOJr0 VIEPXKHUBATE TEILTO.

ILrornocrs Bojabl. ILToTHOCTE BOALI HAMHOrO 60JbINE, YeM IJIOTHOCThL BO3AVXA.
BricoKAad ILIOTHOCTE BOJLI ONpeeNdeT e¢ 3HAYMTeNbHYVIO BRITANKHBAKIIVIO CHIY.
B Boge ofinervyaeTcsa Bec OpPraHM3MOE M NOARJIAETCH BOSMOMKHOCThH BECTH NOCTOAH-
HVIO JKM3HBb B BOJIHOH TOJIIIIE, HE ONYCKAACh HA JHO.

B npecHoOBOAHBIX BOJOEMAX PACKA M BOAAHON THAIMHT CBODOJAHO NJIABAIT
M0 BOJ{HOM MOBEPXHOCTH, a4 BOAAHOH THICAYEINCTHHE ITOJHOCTHIO MOTPYKEH B BOAY.
¥V TpexaMcTHOrO IMeJNKOBHHKA JBa BHAA JHCTHEB — NepPHCTHIE MOABOAHBIE H Dosee
HMINPOKHE [IABAIOIIIHE,

B pogmoil cpejie OPraHU3Mbl PACOPOCTPAHEHBI OT NOBEPXHOCTHOHN IIEHKH BOJLI
0 TPUIOHHEIX CN0éE oKeaHa. MHorHe BHABI HecMOCOOHEIX K AKTHBHOMY ILTABAHHIO
OPraHU3MOB Kak OBl DapAT B BOJAe, HAXOAACE B HeH BO B3BeIIeHHOM COCTOAHHH.
CoBOKYINHOCTE MeJKHX BOJHBIX OPraHM3MOE, KOTOPble NACCHBHO IEepPEeHOCATCH
BOAHBIMM MACCAMH, HAZLIBAIOT NIAHKTOHOM (0T rped. naaukmoc — Bay:aam0iini)
(puc 80). [I1aHKTOH COCTOMT B OCHOBHOM M3 DaKTepHH, OIHOKJIETOUHLIX M HUTYA-
TBIX BOJAOPOCJCH, MEIKHX PAYKOB, YePBeH M PA3MHYHBIX JTHYHHOK,

[TnoTHOCTE BOAKLI 3ATPYVAHSET AKTHBHOe nepejsu:xkenue B Heil. [Toaromy BricTpo
IJIABAIOIHE }KHUBOTHBIE UMEIOT 06TekaeMyio GOpMY TeJla H XOpOIIo PA3BHTEIe opra-
HBI NepeABH:KeHHA. K HIM O0THOCATCA MHOTHe PBIGBI, KHTHI, KAJBMADHI.

B cBa3M ¢ BEICOKOH IJIOTHOCTEI BOAEI JaBJeHHe ¢ TVIVOMHOI CHIBHO YBEIHYHBA-
eTcdA. Boga MaBAT Ha OPraHMEM CO BCeX cTOpoH. [MyGoKOBOAHEIE KHBOTHEIE CIIOCOD-
HBI HEPEHOCHThL JABJIEHHEe, KOTOPOe B TBHICAYH pPA3 BEIIIE, YeM Ha MOBePXHOCTH
CVIIH.

Ioaen:nocTsh BO/LI. XapakTepHo# 0cobeHHOCTRIO BOAHOMN cpelikl ABIAETCA €6
MOABMMKHOCTL KAaK B CTOAYHMX BOJOEMAX, TAK M B TEKVIIUX PeKaxX U pyubax. B mopax
M OKeaHAX HaBNIOAAIOTCA NPUJIMBEL U OTJIHBLI, MOIIHBIE TEYEHHUS, IIITOPMEI.

JIIenxeHne BoJAbl ofecnieynBaeT cHab)KeHHe BOJAHBIX OPraHH3MOB KHCJIODPOJAOM
M ODHUTATEJIBHBIMH BellleCTBAMH, IPHBOAHNT K BEIPABEHMBAHHIO TEMIEPATYPHI BO BCEM
Bopoeéme. B ozépax Boja mepeMeniaeTcA Noj AeHCTEHEM BETPA B PA3HHIIE TeMIle-
paTyp.

TEMINEPATYPA BOjBl. C ranybuaoi TeM- \ 2 / o
nepatTypa BoJikl B BOJ0OEMAX MeHAeTCHA. ” / o
B nernee sBpemMs BepxHHe cJ0H BOILI : G
Telljee, YeM HHUMHHe. 3uMoil Habiwgaer- & 3 "'
ca ofpaTHoe sBJeHHe, M TeMmeparypa , ¥
BOJBI Ha IrnybHMHe BBIIIE, YeM B BepPXHHX i @ L
cnoax. IlosToMy MHOrMe BOJHBIE JKHBOT- :
HEIE NepPEMeN[aloTcA 3HMOBATH HaA JHO 2 -
u B raybokHe AMBI. 3aMeETHO MEHAETCA g4 L g _,'_r
TeMIOepaTypa BepXHHX CJI0EB BOJALI M by .
B TedeHHe cyTok. JleTHHM BedyepoM OHA
Tennaee, a YTPOM XoJIOOHee. Puc. 80. NnaHKTOHHBIE OPraHWU3Mbi

S R T




Cxauan ¢ vk.com/material 100

R _FCRTE S R PR R TR BN R PR N
§ 16. BogHan cpeaa obutaHus

Puc. 81. Mopckue opraHu3mel: oceMuHor (a), kocatka (6), megysa (s), kopanne (r),
omap (a), peibei (&)

Onuako xKonebaHMA TeMIIepaTVphl B BOJHOH cpefle He BhIBalOT pe3KHMH. JTO
CBABAHO C BHICOKOM TEIIOEMKOCTRIO BOALI. OHA MeJ/leHHO HarpeBaeTcsA M IIOTJIONA-
T MHOTO Tenja, a NpH NoXoJM0JaHHH BOJa MeJJeHHo oTaaéT Tenao. IlosTomy TeMm-
nepaTypa Bojibl He MeHAETCH Tak BLICTPO, KAK TeMneparypa soaayxa. Takue Tepmo-
auHaMUHecKHe ocoDeHHOCTH BOAHOM cpelbl CO34AI0T BIArONpMATHLIE VCIOBHA A1
SKHUBHH.

CONEPKAHHME KHCJIOPOJA B BOJAE. Cofep:KaHHe KHCIOpPOJAa B BOJe 3aBHCHT
OT TeMIIepPaTyphl BOJALI, NIYOMHEI BOJOEMA, CKOPOCTH TedeHHus. PacTBopuMocTh KHe-
JOpoaa B BOJAE He OUYeHb BEIHMKA M CHIBHO VMEHBILUASTCH [IPHM 3ATDASHEHUM M HATpe-
paHMH BoAkl. IlosToMy B BOmoémMax GLIBAIOT 3amMopbl. — MacCcOBasA rubelk KHBOT-
HBIX M3-38 HEXBATKH KHCJOPOJA.

JlerHue 3aMOpBI BOZHHKAIOT NPH NMOBRIIIEHHUH TeMIIEDATYDPBI BOALI M YMeHBIIE-
HHU pPACTBOPHMOCTH B Hell KMcJopoAa. 3UMHHe 3aMODhI cIyYalTca npu obpasosa-
HHMH TOJICTOIO CJOH JIbJA ¥ CHEXHOI'0 IIOKPOBA, KOTODBIE HPENATCTBYIOT JOCTYIY
BO3JIVXA B BOAY.
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Puc. 82. MNpecHoBofHLIe opraHK3Mel: Bonswol npyaoevk (a), anopen (6), packa (B),
peyHon pak (r)

Coninocrs Bojasl. Boga ABnfeTcA pacTBOPUTEIEeM MHOMMX XMMHYeCKHX BEIleCTB.
Brnarogapsa stoMy B BOAOEMAaX COAep:KATCH pAcTBOPBL pasnauuHbIX conei. Boga,
B KOTODOH pacTBOpeHO mMeHee 1 I MHHepaibHBLIX BeljecTs Ha 1 J, HaskIBaeTCH Npe-
cHoii. Takaa Boja B pexkax, MHOTHX O3€pax, nIpyaax.

Jna AH3HE NPeCHOBOJHBIX MHBOTHBIX CYIeCTBeHHO® 3HAYEHHe MMeeT pPacTBO-
péHHBIN B Bode Kanbinuil. Monnwekl, pakoobpasHbie ¥ IpYTHe KUBOTHBIE HCIIONb-
AVIOT ero AAA NOCTPOSHHA PAKOBHH, HADYKHOTO CKeleTa.

B oxeanax, MOpAX M HEKOTOPhIX O3épax BOJla ropbko-conéHas. B Hei#t pacrtso-
peHO GoJBIIOE KOMHYecTBO cojei. Cpen HUX IepBOe MECTO N0 3HAYMMOCTH AJIA
JKHBOTHBIX 3aHMUMAaeT MoBapeHHasA conb. ConéHasa Bofa MMeeT GONBINYIO ILTOTHOCTE
[0 CpaBHeHHIO ¢ IIpecHoil. PacTenus U ;KUBOTHLIe, O6MTAOIIHE B MOPAX ¥ OKeaHax,
Ha3sIBAIOTCA MopckHMH (puc. 81). Opranmamer, o6HTaOOIHe B NPeCcHOBOJHEIX
BOJI0OEMAaX, HAZBIBAIOT NMpecHOBOXHBIME (pHc. 82).

THIHYHO MOpPCKHe M THIHYHO NpPecHOBOAHLIE BHIALI ;KHBOTHBIX He NepeHOCAT
3HAYMTENbHBIX M3MeHeHHIl coléHocTH BOALI. MajpenopoBbie KOpasjiibl He Bbliep-
JKMBAWT gaxke cnaboro onmpecHeHMs BOALI. B MOpsAX M OKeaHaX NpakTHYECKH
He 00HTAIOT HacEKOMBIe. A NMPeCHOBOAHBIE BOGOEMBI 0OMJIBHO HMH 3acelIeHbl.

UCBE]ILEHH{)CTB H NMPOBPAYMHOCTE BOJILL. OT NOBERXHOCTH BOJALI OTRAMAETCA MHO-
ro conHedHsix ay4deii. OcobBenno Bo BpeMsa BOCXOAa M 3ax0jbl conHua. Konudectso
ceera ybeiBaeT ¢ rayOMHOM BOjoéMAa.

Jna oburaoumux B BoAe opranmaMoB 0OJBLIIOe 3HAMEHHEe MMeeT e€ mpospad-
HocTh. OT Heé 3aBHCHT NMPOHHKHOBeHHE COJHEYHOTO CBeTa, YTO OYeHb BaYKHO AJIA
doTocHHTESHpYIOIMUX pacTenuit (puc. 83). B BogoémMax ¢ nmpospadyHoil Bofoil pac-
TEHUSA BeTpedaloTcd Ha Honnureil royouue, yeM B MyTHEIX. [NyBOKOBOAHELE HHBOT-
HbI€ ITPHUCNOCODNINCh K 0OMTAHHUIO B TEMHOTE.
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§ 16. BogHas cpena obutaHus

Puc. 83, NamuHapua (a), dykyc (6), neficoHenwnn (B), kopannuHoBsle Bogopocnu (r)

3ANOMHHTE

Conénsie v npecHsie sogoémsi » [MnaHkron « Tennoémxocte » lpecHosogHsie
H MOpCKHEe OpraHH3IMs!

lTPOBEPBLTE CEBA

Kaxue ceokcTea sofbl AenaloT ee BnaronpHATHOW ONA MH3HK OpraHM3mMos?

Kak nnoTHoCTb BOAbI BAMAET HA XKH3Hb OpPraHuamos?

Yro Takoe nnaHkToH?

MNouemy cnocobHocTb BoAbl BbICTPO HarpesaTbca W JONMO YAEPKHBATL TENAD ABNA-

ercs BNaronpHATHLIM YCNOBHMEM ANA KHUIHKU?

5. HasosuTe npHuMHbI, OT KOTOPLIX 3ABHCHT COAEPHaHHe KHCOPOAa B BOfE.

6. Mouemy npu nepegeu>keHHWH OPraHW3MoB BoJa OKa3sbiBaeT Bonbluee conpoTHene-
HHe, 4em Bo3gyx?

7. MoyeMy xuBble OpraHK3IMbl MOTYT HAXOAWTLCH B BOAE BO B3BeWEHHOM COCTOS-
HHKH?

8. MNMouyemy neTom BepxHHE CNOW BOAOEMA MMeloT Donee BLICOKYIO TEMNEPATYPY, YeMm

HWXHHE, a 3uMoH Haobopot?

b

Moyemy y4YEHbie CYMTAIOT, YTO M3Hb Ha HalleW nNaHeTe 3apofMnack B BOAHOH
cpepe?
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YIS,

Mos naboparopus

ANA TIOBO03HATENTbHbBIX

OpfHHMK M3 CaMbiX YLHBHTENbHbIX CYLLECTB Ha Halen niaHeTe cyuTaTes mMyboko-
BofiHbie pbibbl. CBoeH YHUKANbHOCTLIO OHKM 0BA3aHbI HENPOCTBIM YCNOBUAM 0BUTaHMA.

G rnyﬁunui H3IMEHAKTCA YCNOBHMA CYLWECTEOBAHWA OPraHM3IMoB, KONHYECTEO CBETA
PEe3K0 YMEHbLUAETCA, HA3KaA TEMNepaTYpa BO0bl H BhiCOKOE JaBNeHWe, BOT l:ba.K.Tprt,
K KOTOPbIM OpraHiambl GONAHbBI HMETE 'D'CD‘EI:IE ﬂpHCﬂODDEﬂBHHﬂ.

Cumraercs, yto Huke 1000 m Hukakux cnegoe ceeta He obHapywxero. [oatomy
rny6okoBofHbie pbibbl NpUcnocobnexbl K AK3HK B NoNHoW TeMHoTe. HekoTopbie BUAbI
pbi6 Boobile He MMEIOT Pa3BMTLIX a3, a y ApYrkx BKaos, Haobopor, rnasa pa3asuTbl
o4YeHb CHNbLHO.

Ewe ogHo wHTepecHoe npucnocobneHne — 370 ocobble opravbl, KOTOPbIE MOrYT
CBETHTLCH, MCNONL3YA IHEPIHI0 XMMHUYECKHMX peakuWid. TakoW ceeT obneruaer nepe-
ABMKEHWE W npUMaHueaeT Aobbiuy.

Mockonbky pasdoobpaive BUOOB M KONHYECTBO OPraHHIMoOB C rMyBUHOW yMeHblla-
eTCA, TO M NHLLM OcTaeTca oYeHb Mano. MNostomy rybokosofHble poibbl HMET cBepX-
YYBCTEHMTENbHbIC OPraHbl CNyxXa W OCA3aHHWA, NO3IBONAKILLIAE UM DEHHP‘H‘HHB&Th noTeHUuH-
anbHyio fobbidy Ha BONbLIOM PACCTOAHMM, KOTOPOE MHOTAA W3MEDAETCA KMIOMETPaMM.

[ny6umbl Muposoro okeaHa BCE eLLE OCTAIOTCA HEUCCNENOBAHHBIMM, NO3TOMY TOM-
HOE KONW4YecTBo BMOOB myﬁomannumx Pblﬁ HEW3BECTHO.

MyGokosogHsle opraHnamel: yaunelwmk (a), Gonswepot (6)
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§ 1’7, HASEMHO-BO3JYIIHASA CPEJIA
* OBUTAHUA

CocTAB ® NEPEMEINIEHHE BO3I¥XA.
Oburamoiue B HAZEMHO-BO3JVIIHONH cpe-

1. Kakue opraHnamesl o6MTaIOT B HA3EMHO- Je OpraHusMbl OKPVHKeHBl BO3AVXOM
BO3AYWHOW cpeae? (puc. 84). B ero cocra BXOAAT KHCJIO-

2. Kakue npucnocobneruns k obutannio PO, a30T, YIVIEKHCIBIH a3, BOAAHOMN map
B Ha3eMHO-BO3AYWHOW Cpefe ecTb H ppyrue rasel. Haxogamguiica B cocrage
¥ IKMBOTHBIX?

BO3/IYXa KMCAOPOJ HeoOX0 MM A AkIXa-
HHA MHEBBIX OPraHHM3MORB. YraeKHcasi
raz MCHnoJib3yeTcHa BeJIEHBIMH pacTeHHA-
MH OJIA uﬁpaauﬂannﬂ OpraHH4YeCcKHX BellleCTE. Aszor BEXOOHT B COCTAaR DenKoB.

PPDHH.,II;HE-IE IIOTOKH BO3AYXAa pHEHH‘IHDﬁ TeEMIIEDATYDBI H BIAAMAHOCTH [IepeMe-
IAKTCHA KAK FOPU30OHTAJIBHO, TAK ¥ BepTUKaNbHO. [[BH:KeHMe BO3AYXA 110 BepTHKA-
JH NPOHCXO0JAHNT BCIAeACTEHE TOIO, YTO TEINEIHN BOZOAVE NOJHHMaeTCA BREDX, a XOJ0/1-
HBIH OInycraeTcd BHHI. EHBTI}OE nepeMellieHme BO3IAVXa 0 FOpH3OoHTAIH Hajl
3eMHOH M BD,II;HOI'-'[ NOBEPXHOCTRI) HA3IBRIBAKIT S8€MpPOM. UﬁpaBDBEHHE BeTpa CEA3aHO
C HeEPpABHOMEDHBIM HarpesaHHeM IMOBEPXHOCTH H EDAlleHHEM Semau. IlocrosHHO
AVIOUMIl BeTep OKasslBaeT Bonbilloe BAMAHKe Ha (GoOpMY pacTeHHI.

N

H‘“_J’ ~\~__.j/

NoAKeBoHOC BOJNbLIAR
CHHWLLA

Puc. 84, HazemHo-BO3aylwHan cpeaa obuTaHMA
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CoveTanue TeMIOepaTyphl H BIa)KHOCTH BO3AyXa, o6JauyHOCTE, OCAJIKH, HAIIpaR-
JeHHe BeTpa HA3BIBAWOT nozodoit. XapawTepHble ANA ONpefeleHHOI MeCTHOCTH
MHOTOJIETHHE Ce30HHBIE H3MeHEeHHMA MOroJbkl HAZBIBAKT Kaumamom (oT rped. KJiu-
mamoc — HaxmaoH). OH BO MHOrOM OIpeje/deT 2KOJOorHYecKHe GQaKTOpEl cpelsl.
KaumMar mosker ObITh CYXHM, BIAHBIM, TENIbIM, XO0M0AHBIM, YMepeHHBIM. JlHBRIE
OpPraHMaMEe!l JIOJDHHB DBRITH NpHCHOCODIeHE! K KJAMMATY M [ePEeHOCHTL M3MeHYH-
BOCTH MOTOJHBIX VeIoBHH. B TénnoM B BAaKHOM KJANMAaTe BOraThlil pacTHTEAbLHEIH
M JHBOTHBIH MHPD.

ILroTnocTs BO3IYXA. Bosayx MeHee IUTOTHBIN, YeMm Bofga. IlosToMy HaseMHEIM
obHUTATENAM TPY/Hee NOJIEP’KHEBATE CEOE TEJIO B IIPOCTPAHCTEE, YEM BOAHEIM. ¥ Jepe-
BhEB, KVCTAPHHUKOE H TPAB ¢ NPAMOCTOAYMMH cTeDIAMM XOpOMNIO PASBUTH] ONODHBIE
TRaHH. BeIcOKHe IPAMOCTOSMHE PACTEHHA MMenT MOIGHVIO ONOPHYIO PeBeCcHHY.

Y GoabIIMHCTBA MHUBOTHBIX OMOPOH Tela CAVKHT cKeleT. ¥ YKoB, babouek,
MYX, HAVKOBE M PAKOB CKEeJeTOM HABJIAeTCH IIPOYMHBIN HADYIKHEIA NOKPOE Teja.
¥V smepuIr, OTHIL M 3BEpeil CKeJleT BHYTPEeHHHIT, COCTOAMMM M3 MHOMKEeCTBA COeIHu-
HEHHBIX Me;KAyV coboil KocTei.

Huskas NI0THOCTh BO3AVXa obilerdyaer nepegsm:xkernue B HéMm. [lepeasurasicn
0 CyIIe, }KUBOTHRIE DerarmT, NPBITAKT, JazaloT, noasawT. MHorHe U3 obHTAKOIINX
HA CYLIE ¥XHBOTHRIX OCBOMJIN AKTHBHEIN M NaccUBHENL noneét. HacekoMble B ITHIED
(puc. 85) aXTHEHO NETAIOT B BO3JYXE B MOMCKAX NHINH B MeCT JJA BEIBeJeHHA
noroMcTBa. K aKTHBHOMY [epeiBHMKEHHI0 B BO3AVXe HpHUcHOCODMIMCh JieTydue
MBIIIH. BeTpoM nmepeHOCATCA MHOTHe MeJIKHe HACEKOMEIe, MayKH, OAKTepHH, ceMe-
Ha M COODEI pACTEHMNIN.

Puc. 85. Netaowme HacekoMble: cTpexosa (a), BpaxHuk (6) n nTrue:: konubpwu (B),
nenwkaH (r)
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§ 17. HazemHo-so3gywHan cpega obutanus

JIABIENHE BO31¥XA. Jlapnenne BOsAVINHON 000M0YKH Ha 3eMHYIO NOBEPXHOCTh
HAZBIBAIOT aTMOC(EepHEIM gapnerneM. OHO 4aCTO HEMEHHETCH B 32BHCHMOCTH OT MECTa
H BpeMenH. O6bIYHO aTMoc(epHOe JaBleHHe CHHKAETCA B MACMYPHYIO TIOTOAY H TIOBRI-
miaeTcA B cOMHewHYI0. B ropax armocdepHoe faBieHHe HHXKe, 96M HA YPOBHE MOPA.

Buicoko B ropax BO3SAVX paspe:eH M B HEM IOHHMMKeHO coflep/kaHue KHCIOPOIA.
B ycroBHAX BEICOKOTOPEA V JTIOJIeH VYAIIaeTcA cepAnebieHne, MOABIASTCH OLIIIKA.
JKuBOTHEIE H BLICOKOTOPHEIE PACTeHHMA IIPUCIOCOOHINCE K KH3HH B VCIOBMAX HHU3-
roro armoctheproro gasneHns. B M'aManaax ofuTamnT AKH, ropHble KO3JbI, THHeT-
ckue razens. K XKM3HN U monéTaM Ha 6ONBIIMX BBICOTAX NPHMCHOCOOHIMCHE MHOTHE
BHABI THIL. B Xomoaasix epicokoropbax I[lamupa, Tans-lllana, Antas cyIlecTBYIOT
pacTenua-noaymkH. Hx cuisHO BeTBAN[Heca KOPOTKHe Moferd TecHo cOIHMKeHEI
M of6pasyioT NIOTHEIE OMYIIADHA.

CBETORON PEXNM. OCHOBHEIM MCTOYHHMKOM CBeTAa Ha 3eMie ABIAETCHA NYUYHCTAH
sHeprua ConHna. OcBeNIEHHOCTE 38MHOH NMOBEPXHOCTH 3ABHCHT OT BBICOTEHI PACIIO-
noxeausa CoJHIla HaJi TOPH3OHTOM WM VIJla DajJleHHA COMHeYHBIX JAy4dell, AAHHE
OH:A, MOTOAHBIX VCJIOBHH H ApYyrux GakTopoE.

Haunbonsinee sHaveHHe COMHeYHBIH CBET MMeeT JMA KHU3HM pacTenuit. Ha ceety
MpOMCXOAUT ofpasoBaHMe OPpraHMYecKHX BellecTB, HeoDX0AHMEIX JUIA POCTA B pas-
BuTHA pacTenuii. 1lo oTHOMIEHMIO K CBeTY PACTEHHSA AelATCH Ha cBeTonwbHBLIE,
TeHeBBEIHOCIHELIE H TeHenwOnBeIe (puc. 86).

CeeTomofuERle pacTeHud OpucnocobIeHE! K MKHMIHM HA OTKPLITHIX, XOpPOLIO
OCBEIéHHBIX MecTax. K 3Toil rpynne OTHOCATCA TPABAHUCTHIE PACTEHMA JYTOB
¥ creneil. CeeTonobHUBRIMHM ABAATCH TaAKHe JcpeBbi, Kak OGepésa, cocHa, ocHHA,
AbGnoHEA. OHE 06pa3vIOT CBETJIEIE JIeca.

TeneBsIHOCIHMEBLIE PACTEHHA MOI'YT [IePeHOCHTL HEKOTOPOE 3aTeHeHMe, HO X0po-
[0 PacTyT WM IIpH XopomeM ocbBemleEnn. K aToil rpynme oTHoCHTeA SOJBIIHHCTEO
pacTeHHil NecHBIX onyieK. TeHeBRIHOCTHMERI JIeIIMHA, BpYCHHMKA, BeTpeHMIIA Jec-
Hafd, JaHABII, NOAbeILHHK 0OLIKHOBeHHEBIH, CHBITE.

TenenobuBble pacTeHHA He BRIHOCAT CHJIABHOTO OCBEIIEHHA M PACTYT MO HOJI0-
roM JecOB B NMocToaHHON TeHn. K aToil rpynne oTHocATCA 3éNeHble MXH, ILIAVHEI,
KHCauIa 0OBIKHOBEHHAA, MAHHWK JBYJIHCTHBIH,

1 10 Puc. 86. PacteHuns: ceeToniobuesie — 3eMnaHmnka (a), TeHeBsIHOCMBBIE — YepHUKa (B),
TeHenwwbuerle — aHemoHa (B)
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Purc. 87. XvBoTHbIE HOUYHBIE: HEACKITE (a), 8x (B6) u gHeBHbie: BypyHayk (B), uanns (r)

CeeT saBJfeTca BasKHBIM CHrHAJBHBIM daxkTopoM Aas G0ABINHHCTEA Ha3eMHBIX
JKHBOTHLIX. BoCcnIpHHMMAaA CBeT ¢ MOMOIILIO OPraHOB 3PeHH#A, YKHBOTHBIE HAXOLAT
MmUYy, obHapyKUBaOT OIIACHOCTD M CKPbIBatoTcs oT Hee, O6bIYHO KHUBOTHBIE AKTHE-
HBEI B Hanbonee HNATONPHATHOE ANA HUX BPeMA CYTOK.

Ilo oTHOmMeHHIO K CBETY pPasiN4YaloT JHeBHBIX M HOYHBIX XHBOTHEIX (puc. 87).
JlHeBHBIe }KHMBOTHEIE AKTHEHBI B CBeTJ0e BpeMA cyToK. JIHeBHAA AKTHBHOCTB APKO
BhIpaskeHa y HOMAINHHMX KYD, BOpoObEE, JHeBHLIX XHIHLIX [ITHI], CYCIHKOB, Mypa-
BbEB, CTPEKO3, ITYEN M MHOPHX APYIHX XHBOTHBIX. K HOYHBIM }KHBOTHBIM OTHOCAT-
€A CAM3HM, HOYHbIe Babouku, cosel, KabaHbl, JeTVYHe MbBIIIIH,

TEILTOBOH PEHM. Ha Hamell nnaHeTe OCHOBHBIM HCTOYHHKOM TeIlIa ABIAETCHA
conHeuyHoe uanydenue. [Tornomaa Tenso, Tesa HarpepawTcs, a OTJaBasd ero corpe-
BaoT BO3AYX. OH ABNAETCA IJIOXHM TEILJIOM30JATOPOM H 0b0JafaeT HU3KOM TeIo-
emrocteio. [losTomMy TemMueparypa Bosgyxa mMokeT DBICTPO MeHATHCA Ha BONBIIMX
npocTpacTRax., OnpefenéHHLIH TeNJIOBOH peXHUM ABIAETCA BAKHBIM VCJIOBHEM
CYVIIeCTEOBAHHA OPraHHU3IMORE.

Tennosoii peXUM CPABHHTENLHO ITOCTOAHEH TOJMBKO B TPONHYECKHX 30HAX 3eM-
au. B gpyrux Mecrax TeMuepaTrypa B Ha3eMHO-BO3AVIUHOH cpefe CHALHO MeHAETCH
No Ce30HAM rojila ¥ B TedeHHe CYTOK. Pesxkmne KonebaHHMA TeMIepaTypbl CBA3aHBI
¢ nepemeuienuaMy sosayxa. OcobenHo BRICTPO TeMOEPATYPA BOZJIYVXA MCHACTCH
Mo cesoHaM rojia B IyCTHIHAX B palioHaX, HaX0oJAIUXCA BAaIH OT MOpeH H OKeaHOB.

HazeMHuble pacTeHHMS M KHBOTHBIe [IPOABAAIOT PA3HYIO HoTpefHOCTL B Telje
B pasHble mepuofbl. [Ipy moHMXeHMH TeMIepaTyphl POCT M pPAa3BHUTHEe pacTeHMH
zaMejiIAeTCA M NPHOCTAHABRIMBAETCA, MHOTHE XKMBOTHBIE CTAHOBATCA MeHee aKTHB-
HBIMH,

Crpoenue u KHU3HeAEATEIBHOCTh PACTEHHH HATIDABJIEHB! HA 3AIIUTY OPraHU3Ma
OT BpefHOro BO3feiicTBHA HebMaronpuATHON TeMmMmepaTypsl Bosayxa. B 3omax
C XOJOZHBIM KJIHMATOM MHOTHE JIEPeBbA M KYCTAPDHHMKH OCeHbI0 cOGpaceIiBamoT
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AuCcThA. B ceBepHBIX palloHAX ¢ HHZKMMM TeMIepaTypaMH BO3JAYXa BBIKHBAIOT
HHU3KOpOCAble ¥ cTenomueca pacrenua. Hanpumep, vy criannessix ¢dopM Kapian-
KOBOM Bepésanl, enH, MOMIKEBeNbHHMKA M KeJPOBHHKA MOAHMMAKIHECH BBLICOKO
HaJ 3eMJI€Hl BeTBM MEDPTEEIE, & CTEJION{HECcA BeTBH XHEBEIE, TAK KAK OHH 3MUMYIOT
IOJ CHEroM M He MOABEPralTCcA BpeJHOMY BO3JeHCTBHI) HH3KHX TeMIlepaTyp BoO3-
ayxa.

B zomax TponuuecKHX M cydTPONHYECKHMX NYCTHIHE ¢ BLICOKMMH TEeMIIEPATY-
paMu BO3YXa Y pacTeHHH JHCThA HeBOJAbUIME MJIHM MDOJHOCTHI OTCYTCTBYIOT.
¥ MHOrHX NycTBIHHEIX pacTeHHil ofpasyerca ceoeofpasHoe GenoBaToe omymle-
Hue, crnocobcTByWINee OTPaMEHHI) COMHEYHBIX Jy4Yell M OpejoxpaHsAlolee
HMX OT meperpesa.

TenmoBo# peXHMM OKAa3LIBAET CYINecTBeHHOe BIMAHHE HA XHBOTHBIX.
OcoGeHHOCTH CTPOEHHMA M MHBHEAEATEIbHOCTH XHBOTHRIX HAIIPABJIEHB! HA Peryan-
POBaHHME YPOBHA NMOTepPh Temaa. BonbmHUHCTBO 06HMTAIOIHUX B ADKTHKEe HACEKOMBIX
HMeeT TEMHYIO OKPacKy, KoTopas cnocoficTByeT YCHICHHOMY MOIVIOMIEHUIO COTHeY-
Horo Tenna., Hacexomsle, IofiBepramwinmeci JAIUTEIbLHOMY BO3JeHCTBHMI APKOTo
COJTHEYHOT'0 CBETa, YacTO HMENT CBeTIVI0 OKPACKY, KOTOPad OTpa)kaeT CONHeYHEIe
JIy4H,

V KHUBOTHBIX K 3HMe B OPraHM3Me 3anacaeTca 60MbIIoe KOMTHYECTBO KUPAa B IPY-
I'MX BELlecTB, CHACAKIHMX MX OT 3aMep3aHMdA. ¥ MJIEKONHTAKUIMX Teno obhIdHO
NOKPBIBAETCA T'YCThIM BOJOCAHLIM IOKPOBOM, CIIOCOBCTBYIONIMM COXPaHeHHIO Tell-
na. B paitoHax, rae 3MMOH BHIIAJAIOT OCAJKH B BHIe CHera, *KMBOTHBIe IPHCIIOCO-
OMAMCH K JKH3HHM B CHEXHOM NOKPOBE WJIM Ha ero nosepxHoctu. IIpu cHABHBIX
MOpO3ax MOJ CHeroM NpAYyTcA TeTepeBa, pAGUHMKM, KYpPOIATKH.

3ANOMHHTE

BHC#WWFHHE PacTeHHA H MHBOTHbIE * Pacreuus: CWHEHIHE, TeHeBbI-
HocnHBble, TeHenobussie » XXHBOTHbIE: fHEBHbIE, HOYHbBIE

TMPOBEPBTE CEBA

1. Kakue rasbl BXOAAT B cocTas soaayxa?

2. Kakoe 3HayeHWe WMeeT BO3AYX B KM3HM PAcTeHHH?

3. Kak TennoBo# pexkuM BAMAET Ha XM3Hb opraHW3moBs?

4. Kak uebie opraHuambl NpUCNOCabnMBalOTCA K >KWM3HM B HA3EMHO-BO3AYLIHOM
cpepe?

5. Yem ycnosus obWTaHMA B Ha3eMHO-BO3AYLIHOW cpele oBWTaHWA oTAMualoTCA
OT ycnosui obutaHWs B BoagHoK cpene?

6. HaszoBute npuymnHbl, OT KOTOPbLIX 3ABMCHT NEPeMeLLeHHe BO3AYyXa NO BEPTHKaNM.

Mouemy Temnepatypa Bo3fyxa B HA3EMHO-BO3AYLIHOW CPEAE MOXET CH/IbHO MEHATb-
1 1 2 CA B TeYeHWe CyToK?
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Mos nabopaTropus

4714 TIOBO3HATE/IbHbBIX

B opraHM3max pacTeHHH M >KMBOTHBIX
NPOHMCXOAAT NEPHOOAHYECKHE H3IMEHEeHHA
CKOpOCTH oBMeHa BelecTB, AKTHBHOCTHM,
pocta. PasHomepHoe YyepefoBaHWe BO Bpe-
MeHU KAKHUX-NMDBO COCTOAHKIA HBOW CUCTe-
Mbl Ha3biBABTCA BUOAOZUYECKUM PUMMOM.
Y pacTeHWH pWMTMbI NPOABNAKOTCA B CYTOu-
HOM [BMM¥EHWW NWCTbEB, OTMHUPAHWKW Ha
3MMY HaA3eMHbIX dacTed y Tpas. PuTmbl
B MH3IHH HHMBOTHbIX BbipaMeHbl B UX OBWra-
TENbHOW AKTMEHOCTHM, OCEHHWX W BECEHHMX
nepeneérax nTuu, MHbKE.

Hanpumep, y nonspHoW KpadykW pac-
CTOAHHE MWIPaLHH MOXKET AOCTHMrate A0
70000 km 3a rog. MNonspHaa kpayka —
3TO EAWHCTBEHHBIH B MHpPE BHf NTHL, KOTOpPbIH CE30HHO NepeneTaeT M3 ApPKTHKH
B8 AHTapkTHKy. EcnM yuuThiBaTh, 4TO CpefHAs NPOACTNKHUTENBHOCTE XH3IHH NONAPHOM
Kpauku okono 25—30 net, 1o 3a ceowo 30-NeTHIOW KK3HB NTHLA NpoNeTaeT paccToA-
HWe, paeHoe Tpem nonetam Ha JlyHy W oBpaTtHo.

TpafHUMOHHO Ce30HHbIE NepenaThl NTHL W3YYaKlTCA NPH NOMOLLM KONbLUEBaHHA M
HabniogeHua no MapwpyTy murpauud. Ho ¢ noseneHreM cneuranbHblX KOMNAKTHbLIX
npubopos — 3NEKTPOHHbLIX MEONOKATOPOB, B AaHHOW obnacTh npoW3olina HacTos-
wian pesonouna. 4Tobbl BLIACHWTL, KAKOe PACCTOAHWS NPONETAKT NOAAPHbIE KPaukM,
}NEHHE-'U})HHTUIIQFH KpenuaiK K WX Horam nnacTWKoBbie KoMeYkHd € MHHHaTHOPHbBIMH
rec/iOKaTopaMH M NPoCNefuny MapllpyThl MX EXXErofHbIX MUrpalMH.

Cpeny MNeKonMTalowMX CaMble J/IMHHBIE MHTPALMH coBepliaoT kuThl. OHu exe-
rogHo npeoaonesanT BoNblUME PACCTOAHWS, MUIDHPYS MEXAY MECTaMHM KOPMIEHHA
W pasmHoxerun. Cpepu Gonee B0 eupoe kWTOB, pekopAacMeHamu No AANbHOCTH
MHUIpaUWK ABNAKOTCA Cepble KMTLI, KoTopble npeofonesaoT Gonee 12 000 km & ropa.
ITOT BHA KMTOB MOXKET flocTurath 15 meTpoe B anuHy W BecuTh Bonee 40 ToHH.

OpHUM U3 CHMrHANOB K Hauyany MUrpalWH ABNAETCA M3IMEeHeHWE NPOoACNKHTENbHO-
CTH CBETOBOrO [lHA M CBA3AHHOE C 3ITMM yMeHblleHWe 3anacos kopma. JleToMm oHM
#ueyT B Bonee xonofHbIx Bofax, roe nonyvaloT Gonbluyio YacTb ceoei nuM. Korga
TeMnepartypa nNafaeT, OHW HaYWHAIOT MHIPHPOBATL B TPONHYECKWE W cyBTponuyeckue
panoHbl, 4ToBbl Pa3MHOMATHCA M BOCNMTLIBATE CBOE NOTOMCTBO.

PerynspHble MHUrpaudK HMBOTHbIX OBbIYHO CBA3AHLI C CE30HHBIMH H3MEHEHHAMHM
8 npupope. HactynneHue XonofOB B PErMOHaxX C CYPOBbIM KAMMATOM WAM Kapbl,
a BCNey 3a HeW 3acyXW B CTENAX W NYCTBIHAX NMLLAKDT MHOMMX MMBOTHBIX KOpMa.
MoatoMy oHW NepemellaloTca B MECTa, TAe B 3TO BPEMSA €CTk KOpM.

HKH3HB HEKOTOPBIX >KMBOTHBIX BO MHOTMOM 33BWCHMT OT YpoXas onpefengéHHBIX
PAcTeHHH, HanpWMep, CEMAH XBOWHBIX fepeBses. B rofel c nnoxum ypoxkaeMm cemMsaH
Benka, ke poBKa, KNECT NOKUAAIOT OBXKUTbIE MECTe M MUIPUPYIOT B APYrHe panoHbl.

MonapHan kpayka
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§ 1 8 ITOYBEHHAA CPEJJA OBUTAHUA
* OPTAHU3MOB

Cocrae no4uesi. [loura — sTo npupogHOe
00paZ0BaAHWe, NPeJACTARIANINEe cobOi

1. Kakue opranuamel obutaiot 8 noyse? CIAOMHYI) CMECE MUHEDANLHEIX, OPraHM-
2. Kakwe npucnocobnenus k obutannio HEeCHHX B Opralo-MEHepDANLHEIX BEIIECTE.
B NOYBE BCTh Y MMBOTHBIXT ITousa 3aHUMaeT IIPOMEXYTOUHOE II0JIO-

JMeHHe MeXJV BOAHOH W HAZEMHO-BO3-
aymao# cpegoi. [lponmece obpazoraHns
MMOYE HASKIBAKOT IMMOYB0OOpAZORAHMEM.

ITouea npegcrapnsger coboil BepXHUE TOHKHNI CNOH NOBEPXHOCTH CYIIM, IIepepa-
BoTaHHBLIA JeATeILHOCTLIO MUBLIX cyitecTs. B 1 r ayrosoit noussl oburaer go 1,5 muau
OPTraHU3MOB, CPe/lH KOTOPHLIX OAKTepHH, YeDBEH, KJEIH, MHOTOYHCIeHHBIE THIHHKH
AacekoMBIX. I1o macce mowsa Ha 907 cocTOWT M3 MHHepPaNOB, BOAKI H APVTHX HEXH-
BEIX ob6pasoeanwil. Teépasle HacTHIBEl NPOHM3AHE! B MOYBE NMOPAMH M MOJOCTAMH,
HAaCTHYHO 3al0JJHeHHBIMH BOJAHBIMHA pPACTBODAMH HIH BOJJVXOM. Dﬁ'I:EM MEeTEHX
nojocTell B Mo4YBe ABJAETCHA 0Y€HL BayKHOU XapaKTEepPHCTHKON MOYBHI.

BosiHble pacTBOpPE! BCACKIBAIOTCA M3 MOYBLI KOPHAMH pacTeHHH W ofeclledHBAIOT
mponecckl UX KAZHeIeATeNbHOCTH. MHOrHe MOYBeHHEIE XHBOTHBEIE MOTYT KHTH
TONBKO BO BIa:KH0H mouee. Ho econ BOJBI B MOYEE CAMIIKOM MHOTO, TO OHA BBRITEC-
HAEeT coaep:xalnniica B nmopax sosayx. Ou ssasfercs HEOTHEMIEMON HaCTHIO IOYBEL.
B nouseHHBIX MOJOCTAX BO3AVX HACHIINIEH BOAAHBIMH IapaM#, a cocTas ero obora-
MéH VIMeKHCABIM TazoM H 00eHEH KHCJIOpPOAOM. JTHM VCIOBHA XKH3HH B MOYBe
HATTOMHHAKT BOJAHVIO CPeaY.

BaxxH0# 0cofeHHOCTHIO TIOYMEBLI ABMAETCH MOCTOAHHOE MOCTYIJIEHHEe OpraHHtvde-
CKOr0 BellecTBA 34 CYET OTMHPAKIMX KOPHEH pacTeHHI M OIAAAIOIleH JIMCTBEIL.
9T0 HEeHHBIH MCTOYMHHK OJHEPrHMM JJH PACTEHMIT M MHOMHMX NOYBEHHBIX HHMBOTHBIX.
Pomoniue :XHBOTHBIE TTIEPEMEIIHBAIOT IIOYBEHHYI) MACCY, A [IOCJIE CMEPTH CTAHOBAT-
CH MCTOYHHKOM OPraHMYecKoro BeIlllecTBA A MHKPOOPTAHHIMOR.

CrpykTyPA nouebl. Eciu B3ATE M3 BepXHero cnos moussl Hebonwuioi ofpasery
H PACKpOIOHTE €ro, TO OH pacuagércda Ha KoMouky., OHM MoOryT BEITE KPYIIHBIMH,
pasmepoM go 20 cM B MeJIKHMH, IIOX0KHMH Ha neiibk. Mexons us dopMel 1 pasMe-
POB 3THX KOMOYKOB XapaAKTePH3VIOT CTPYKTYPY IOYBEI.

Ha tdopMuporaEHe CTPYKTYPH NOYBHR BIAHAKT M3MeHeHHS TeMIepPaTYPHI
" BrnaxkHOCTH. [louBa To VENAKHASTCA, TO HCCYIIAETCHA, TO 3AMEP3AET, TO OTTAHEA-
er. B peayaesrare nouseHHEIe YaCTHILI ApobaTcsa.

B dopMupoBaEHH CTPYKTYPEI NOYBLl VYACTEYIOT KOPDHEBLIe CHCTEMLI pacTeHHIl
H MOYBeHHBIE OPraHU3Mbl. PACTYIIHE KOPHH pacu4leHAIT IJIOTHYI MO4YBEHHYIO
MACCY Ha KOMOYKH W CKPelIAT UX CeThi0 MEJKHX Kopelnkos. KopHeRkle BRIJIee-
HHA W MPOAYVKTHE PA3TOKEeHWA CKJIEHBAIOT MeJIKHe TACTHIIHI Mo9IBRl (puc. 88).

I[Inogoroane. Co BceMu cBoMcTBAMM NMOYBEI, 0becHedHBaIMMH Hauboree Ga-
ronpHATHLEIe VCIOBMA 18 POCTA M DASBUTHA PACTeHHUA cBA3ano miaogopoame. Ero
NoBBINIAET 0cofoe OpraHMYecKoOe BeIleCTEO MOYBEI — ryMyc (OT JIaT. ZyMyc — 3eM-
na, nmoyea). OT Toro, CKOMBKO TyYMyca (MeperHod) cOlep:AHTCA B MOYBEe, BO MHOTOM
2aBHCHT eé neeT. I'vMyc IpHAaéT NoYse TEMHO-KOPHYHERIN HIH UépHLIM neer. C noy-
BHHOH KOIHYECTEO I'YMYCA E NOYEE YMeHBINAETCH.
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[Inogopoane NoYBbl NOHATHE OTHOCH-
reabHOEe. O nnogopoaHM MOYBBI B ecTe-
CTBEHHOH NPHPOAHOR cpeje CYRAT
0o KOTHYECTBY M MACCe BCeX HMEBRIX pac-
TeHHUH, NMPOMIPACTAIINMX Ha NICHIARH,
pasHoii 1 rexrapy (puc. 89). Ogua u Tase
noypa MoeT ObITH NIAOJOPONHON ANA
OJHHX PAcCTeHHH M MaJOILIOACPOSHON IJA
apyrux. Hanpumep, 6GonoTHHRIE TOYMBEH
BBICOKOMIAOAOPOJHLE M0 OTHOMIEeHHIO
K BONOTHLIM pACTeHHAM, HO CTeNHLIe pac-
TEeHHHA HA HUX PACTH HE MOIYT.

'nybuaa no4yewl onpegenserca rayom-
HOH NPOHWKHOBEHMA KOPHeH pacTeHMR
M JAeATeNbHOCTHI0 POKIMX MHBOTHBIX.
Ona cocrasnser ue Honee 1,5—2 m. Puc. 88. CTpykTypa no4ss

OBHTATEIH TOYBEI. Hexonsa B3 penn-
yuHbI obHTaTeNnel MOYBLI MOMHO Pas3fesuTh HA HECKOABKO rpynmn. K neproi rpyn-
ne OTHOCATCA MHKPOOPraHuamsbl: faxTepuu, rpubbl, OJJHOKJIETOYHBEIE PACTEHHH
M AuBoTHLIe., OHM 06HTAIOT B NOYBEHHBIX MTOPAX M MOJOCTAX MM HA MOBEPXHOCTH
noyBeHHLIX 4dacTul. B cpegmem Ha 1 M* nmousenHoro cnos npuxoautca Gonee
100 mapa mukpoopranusmop. OHHM crnocofHB NePeHOCHTH NpPOMep3aHUe MOYBLI,
HO MX AKTHBHOCTH HPH 5TOM 3HAYMTEJbBHO CHMXaercda. Boablnoe KoauvecTBO
MHKPOOPTAHH3MOE COAEP/KHTCHA B BEDXHEM CJIOE MOYBHL.

Puc. 89. [loyBeHHan cpega
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§ 18. MoyseHHan cpega obUTaHMA OpraHM3MOB

Puc. 90. ObuTaTenn no4Yssl: MHOroHOXKa (a), AoxaeBoin YepBb (B), NMYrMHKa Manckoro
*yka (B), measenka (r)

Ko propoil rpynne oTHOCHATCH MMUBOTHLIE, KOTOPBIX MOMHO XOPOLIO PACCMO-
TPeThk TOJBKO ¢ NOMOIIBID JNYOBL. IT0 HeQoJbIIHe JHYHHKH HACEKOMBIX, KOJOBpAT-
KH, THXOXOAKH, KJellH, HOTOXBOCTKH.

Tperso rpynny cocTaBMAKT MKHBOTHBIE, KOTOPEIE XOPOIIO PA3THYNMbI HEBO-
opy#ensasiM rnaszom (prc. 90). Do KpynHbIe HACEKOMbIE H J0K/IeBble YepBH.

Ha 1 m? noussl ofHapy#eHbl MH/UITHOHBI YepBeil — KOJOBPATOK, AeCATKH MHJ-
JHOHOB HEMATOL, COTHH THICAY KJelnell H NepBHYHOOeCKPBIIBIX HACEKOMBIX, COTHH
noxkaeBuIX Yepsei. [lepelBUraach B TOMIME TOYBRI A0 JeBbie YePBH IPOHHU3BIBAIOT
€€ CeThI) XOMO0B AHAMeTpOM 3—7 MM. DTH X0Abl COIOCOBCTEYIOT CTPYKTYPHPOBAHHAIO
HOYBEl, TPOHHKHOBEHHIO B Heé BJIArH, BO3AVXa 1 KopHel pactennit. Jlokgesnie dep-
BH 3alVIATBLIBAIOT U [NPONYCKAKT Yepes CBOE Tesl0 PACTHTe/NbHBIe OCTATKH M NOYBeH-
Hble KOMOYKH. BblflesleHHA depBell cay:kKaT OmarofaTHOH cpefoil AJIA pasBHTHA
MOYBEHHBIX MHKpPOOPrasEMaMoB. TaMm, rjle MHOTO JOJIeBLIX YepBeH, MOYBA HMeeT
XOPOMIVIO CTPYKTYPY u oforamiesa ryMycom.

Bewo xuaEb NpoOBOOAT B IIOYMEE JOBOJABHO KDYVIIHBIE DOHIHEe HXHBOTHBIE — KpDO-
Thl B chenbiiinn. O6bIKHOBEHHBIE KPOThI cliocoDHbI HepephlTh HA Maoniagu 1 ra or 4
o 55 T MOYBEIL.

KopMATcAa Ha MOBEPXHOCTH MOYBhI, & OTABIXAKT H PASMHOMKAKIOTCA B HOpax cyc-
JTUKH, CYPKH, TYNIKAHYHKH, AHKHEe KPOTHKH, bapcykn, YeTpansas B MOYBe HOPHI,
OHH EHDCﬂﬁCTB}FIﬂT nepeMenIHBaAHHK IIOYMBBI, YUTO ﬁJIEI‘D]IpH.‘FITHD CHKAGRIBAETCH
HA OI0L0POLMH.

Ha sumy MmHOrHe ofMTaTe/IM [I0YBLl NepeMeldaoTcd B Donee rayGokHe e€ CI0H.
Hanpumep, B ceBepHBIX pafoHAX A0M#JeBble YePBH BRIKANBIBAIOT X0Abl Ha rmy6uHe
ao 1,5 M ¥ HATACKMBAIOT Tyfa KYCOYKH CyX0il TPaBHI.
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3ANOMHHTE
lMousa » Crpyktypa noussi » [Tnogopogwe + lymyc » [louBerHHsie opraHH3IMbi

lMPOBEPBTE CEBA

1. Ma uero coctout nousa?

2. Kak onpefensioT CTRYKTYpPbI No4Yebi?

3. Mouemy rymyc noebilaeT nnofopofHe nodyse?

4. Kak »wusble opraHuambl obutatoT & nouse?

5. Yem nuTaloTcA NnoyBeHHbIE XKMBOTHbIe?

6. Haszoeute ocobeHHOCTH NouBbl, KoTopble cBnMKaloT €€ ¢ BogHON cpefon.

NOAYMANWTE!

Mouemy nnoaopoaMe NOYB SBNSETCA OTHOCHTENbHBIM?

SIS,

Mos naGopaTopus

BbIABJIEHUE NPUCNOCOBNEHUA OPTAHU3MOB K CPEJE OBUTAHUA

Llens paGotsl: BbiSBUTL YepTbl NPHCNOCOBNEHHOCTH OPraHW3IMoB K cpeae obuTaHuA.

Marepuans: u obopygosaHue: repbapHbie obpasipl pacTeHHH, KOMHaTHbIe pac-
TEHWA, KONNEKLMM HACEKOMbIX, YYYENa NTUL M MAEKONHUTAIOWMX

Xop pabotsbi

1. PaccmoTpuTe pacTeHWA M MBOTHBIX, NPeANOXKeHHbIX BaM [ONA WCCNefOBaHUA.
Onpepenute cpeny oBWTaHWs KaXKAoro opraHMama.

2. OnuwwuTe YepTbl NPUCNOCOBNEHHOCTH OpraHWaMoB K cpeae obutanus

3. 3anuwuTe B TETpaaM BbIBOAbI NO pe3ynbratam HabnogeHWK.

H3 HCTOPHH HAYKH

OcHoBaTtenem Haykd © MNOYBE HABNASTCA BENIMKHH PYCCKWH y4YeéHbin Bacuaud
Bacuneebuy [fokywaeB. OH MHOro net NOCBATHA W3Y4EHHIO YEPHO3EMHBIX NOYB
U cuutan ux Boratcreom Poccuu. B 1883 rogy Gbin onybnukosan ero Tpya «Pycckui
YEpPHO3EM», B KOTOPOM 3a/10)KeHbl OCHOBbI COBpEMeHHoro nodysceegeHus. [lokyuaes
AOKa3an, 4yTo BCAKASA NOYBa BO3HWKAET Ha MaTepMHCKOW ropHo nopoge. Mpu atom
Ha obpasoeaHue NOYBLI BAMAIOT KAWMAT, PACTHTE/IbHbIM NOKPOB WM »KMBOTHBIK MUP,
HacenAoWHH ONPeaeneHHYI0 TEPPHTORHIO.
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§ 19, OPTAHM3MBI KAK CPEJA
°* OBUTAHUA

BSAHMGBI:II‘U,II,HL]E OTHOIMEHHAA MEMRIY
OPTAHH3MAMH. B npupoge mupoko pac-

1. Yro takoce cpepa obutaHua? NpocTpaHeHO HABJeHHEe, NPH KOTOPOM
2. Kakue B3aMMOOTHOLIEHHA Mexay opra- MHOIHe MHBble OPraHM3IMblI BCHO CBOK
HH3MaMK BaM HU3BECTHDI? JMM3HL MM e€ yacThk 0DUTAKT B ADVIHUX

opranmnamax. HexoTopble oOprasmaMbl
CTAJIH KH3HEHHO HeoOXOAMMBI APYT APY-
ry. Me:#ay HHMH BO3HHKJIM B3aHMOBBITOAHBLIe oTHomenusa. Hanpumep, B nmuTO-
naasMe HeKOTOPBIX OJHOKJeTOYHBIX MHUBOTHBIX obHTalT Bogopocaun. OHu cHaGxa-
IOT KJIeTKY XHMBOTHOT'O IHTATENbHLIMH BellleCTBAMH M KHCJIOPOJAOM.

TepmuTel criocobHBI IPLI3TE M NOEAATE JPEeBECHHY, HO He MOT'YT CAMOCTOATEILHO
VCEAHEBATH et. B kumedHnKe TEpPMHTORB ofuTaoT OOHOKJIeTOYHEIe MHBOTHRIE —
KIyTHKOHOCcHB. OHM o6nafaloT BellecTBAMM, NepeBAPMBAIOIIMMHM JpPeBECHHY.
IloaToMYy TEPMHTHI H XIYTHKOHOCHE! He MOTYT BRIXKHTE Apyr Ges apyra.

B sxenynkax KopoB, oJeHeH, aHTHJION OOHMTAKT MHJJIHOHBI DaKTepHH M OLHO-
KJIeTOYHBIX XKHBOTHBIX — HH(pY3IOpHH, KOTOpLIe CNOCOGCTBYIOT MepeBapHBaAHHIO
pacTHTeNLHOM THIH.

ITarAszuTH3M. OTHOIMIEHUA MeMAY ABYMA OPraHM3MaM¥ PAa3HBIX BHJOB, IIpH
KOTOPHIX OJIHH OPraHM3M HCIIOJAbL3YET APYIoil B KAYMeCTBe MCTOMHHUKA HHIINH ¥ CPejkbl
obUTAHMA, HAZBIBAIOTCA MaAPaAZHTHaAMOM (0T rped. napaiumoc — HaxnebHUK).

IlapazuToM Ha3BIBAIOT OPraHMU3M, KOTOPBIH NMTAETCA 3a CYET APYroro opraHus-
Ma, BpeMeHHO MJIH IOCTOAHHO NpebbiBaeT Ha NOBePXHOCTH Tesa WM BHYTPH Opra-
HH3Ma. X03AMHOM Ha3bIBalOT opraHMam, obfecreuMBaloniuil nmapasuTa MUTaHHEM
H NOCTOSHHLIM WJIH BpeMeHHLIM MecToM obuTanmga. UYem crnoskHee yoTpoeH opra-
HH3M X03AHH4, TeM Dosee pazHoobpazHble VCIOBHA A8 KHIHM JIPYrHX BHIOB
OH MOeT NpeJocTaABHTE.

HapocTsl Ha cTBoJIe Gepésbl — aT0 NPHU3HAK TOT0, 4YTO B €€ CTBOJIE NOCEJHINCH
napasETHYecKHe rpHbbl, paspyilawilde opraiusM H3HYTPH (puc. 91). B ecTecTBen-
HbIX yeaoBMAxX ma000if opraHusM s3apaykeéH TeMH HIAM HHBIMM HapasHTAMM.
Haubonbiiee 4HC/I0 DAPASHTOR BCTpEYAST-
cA cpead ODakTepHil, OJHOKIETOUHBIX
KHBOTHBIX, MHKPOCKOTTHYECKHX rpudos,
yepeed B KJemnleil. PasMepsl MHOTHX Men-
KHX BHYTPHKJETOYHBIX IApAa3HTOB COCTAB-
aawr 1—5 MM, Cpeas mapasUMToB ecTh
TaKHe, KOTOphIe HMEIOT OrpoMHLIe pasMe-
pel. Hanpumep, Teno OGwiuberoc IenHs
pocturaet gnuasl 10 m. O9ToT napasurTHye-
CKHil YepBb 00HTAET B KMIIEYHHUKE KOPOB.

IlapasznTel 1 cpefa obuTanus. Kaxsabiin
OpPraHMsM 3aBMCHT OT YCIO0BHI cpejbl 00u-

118 Puc 91. Tpub-TpyToBUK Ha cTBONE TAHMA M caM BosAeiicTByeT Ha Hee.
Bepésbl [ToaroMy HApasuT 3aBHCHT OT OPraHW3Ma-
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XO03AMHA ¥ BIUAeT Ha Hero. [Ipu aToMm v opraEM3aMa-xXo3AMHA BRIpa0aTBIBAIOTCHA pPas-
JHYHEIe 3aIIUTHRIE peaknuu. Hanpumep, pacTeHHA-X037AeBa cOpPacBIBAIOT JHCTHA,
3APAKEHHBIE TAPA3UTAMH.

[TapasuTel ZOMMKHBI IIPEOJOJEBATEh 3AIIMTHREIE PEAKIIMH OPraHM3Ma XO3AWHA.
Hanpumep, XVKH-KOpOeIkl 3ACENIAIOT CTBOJ XBOHHOIO JlepeBa NUINL TOra, KOrjaa
JepeB0 He B COCTOSHUHM IAU[HINATECA OT HUX BhIJIETeHHEM CMOJEL.

OcHOBHBIe TPYAHOCTH B KH3HHM IapasHTOB CBASAHEI C MepPeHOCOM OT OJHOTO
X03AHHA Apyromy. B mepuojs cMeHBl X03fA€E OCHOBHAA Macca I1apasuToB nornbaer.
I[Mosromy mapazuTel 00MAAAI0T OTPOMHON NJAOJOBMTOCTRID, KOTOPAH KOMIIEH-
cupver aty rubens. Hanpumep, Ooevuil yenens (puc. 92, 6) 8 rog obpasyver okono
600 mam aun. OH xuseT 18—20 neT ¥ 3a BCIO KHU3HL MOXKET INPOM3BECTH 0KOJIO
11 mapa anm.

HAPYKHBIE H BHYTPEHHHE IMAPASHTHI. Ha NOBERXHOCTH TeJla XO03AWMHA obuTaT
HapYKHBIE TapasuTel. K 3Toil rpymne oTHOCATCA KAewd, nuasku, 6aoxu (puc. 92).
HaxkoxHBIMM IapasUTAMM MHOTHX 3Bepell M HYe/l0BeKa ABMATCA MelKkHe DecKphi-
Jkie HACEKOMEIE — GliL. ¥ HUX 04YeHb CHABHBIE U HeNKHe HOTH, NpUcHocobieHHbIE
K VAEp:KHMBAHMIO HA BOJOCAHOM MOKPORE XHMBOTHOro-xosauHa. Ha KoHmax Hor
PacIlooKeHEl MOJABHXKHBEIE KOTOTKH, KOTOpHIe 3arubaloTcAa K TOJEHH, OXBATHIBAH
BOQJIOCHL.

Biix ABIANTCA CHOEMHMATM3IHDOBAHHBIMHM MapasUTaM#, NpPHCHOCODIeHHBIMU
K 0DMTAHHI HA OJHOM HJIHM HeCKOJBKHX DIH3KHX BHAaX :HBOoTHEIX. Ha onenax
NapasUuTHPYIOT OJIEHLM BINH, HA CHOHAX IIAPASHTHDYET KDPVIIHAA CJIOHOBAfA BOMIb,
HA 3afIlaX MapasHTHDPYET 3aA4YbA BOIIb.

Puc. 92, NMapa3utel: 6noxa (a), Beui Lenexs (6), knew, (B), nuaeka (r)
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§ 19. OpraHu3mel Kak cpefjia 0bUTaHHA

i K mapasuraM d4enoBeKa OTHOCHATCH
roJioBHa#A Bous (puc. 93) U nnarTaHaA BOIIb.

I'onoeHAR BOINE — KPOBOCOCYUIIHI mapa-
3MT, KOTOPHIH JKHBET HA BOJIOCAHOH 4AcTH
ronosel. JIogn ¢ JaBHHX BPpeMEH CTPalaAOT
OT Biue#, sacoxiume Bmu Obiam ofHapyke-
HBl JlajKe Yy erHieTcKHMX H HHAeHCKHX
MVMHH.

OO0BMHO BIIM NepefanTcd TOMBKO OT
qeoBeKa K Yesl0BeKy, MMM Helb3s 3apas-
MTHCH OT AOMAIIHUX MJIH De3[0MHBIX #HBOT-
HBIX. JTH HaceKoMble Heé YMeHOT HPBITaTh C
Puc, 93. Napa3vT 4yenoeeka — ronoeHaa TOJIOBEI HA T'OJIOBY H JI€TaThk, HO 34TO BrICTPO
BOWb NepeiBMralTcA. 3aparkeHHe, KAK IIPABHIIO,

NPOMCXOAUT [P KOHTAKTE € HeJI0BeKOM,
sapasieéHHBIM BINAMM, MM ero seifamMu (anxkod, NOAVINKOM, pacdécKoil, Noa0OTeH-
meM, Urpyvmxkamu 1 7. 4.). [Toaromy Tak BasmHO cobiawgarTsk NpaBniIa AHMYHON MMIHe-
HBI M NOJB30BATHCA OJHOPA30BBIMH MM JHYHBIMY NpejMeTaMH YX0o/a.

BryTpeHHMe nmapasuTsl dXHBYT BHYTPH Tena XosaunHa. K ato#t rpynne orHocuTCA
GONBUIMHCTEC [MApPaAZUTHUECKHUX uepBefl, OaxTepuil, BHUPYCOB, OJHOKJIETOYHBIX
HHBOTHBIX.

IlapasuTel napasuros. [lapazuTel, HCoNb3yIOIMe X03AHHA B Ka4YeCcTBe MeCTOO-
OMTAaHHA ¥ MCTOYHMKA ITMIIH, CAMH MOrYT OBITH X03A€BAMM AJA APYIHX IIapa3vUTOB.
Hanpumep, ryceHHI] KalycTHOH DeNAHKH MOpa)KaeT Hae3AHHUK anaHTesnec. OH ABIA-
eTcH Xo3AUHOM npumepHo 20 BMOB MapasmuToB.

B knmednnke NAryiiex MapasMTHPYIOT OJHOKJAETOYHbIEe KHBOTHBIE — ONAJH-
Hel. Ha HHX nmocenAloTcA Apyrie OQHOKJIETOUHbIE HHMBOTHBIE — aMébbl, KOTOphIE
caM¥ IOPaXKawTCA MHUKPOCKONHYECKMMH IpUOKaMHu.

3ANOMHHTE
BzanmossirogHeie otHowenHa + [lapazutuam + [lapazur = XozanH

lTPOBEPBLTE CEBA

1. Yro Takoe napaautuam?

2. Kakue opraHuambl Ha3biBaloT xo3sesamu?

3. C uem cBA3aHbl OCHOBHbIE TPYAHOCTH B YM3HW NapasuTtos?

4. Yem Hapy>kHbie NapasuTbl OTHYAKOTCA OT BHYTPEHHMX Napa3uToe?

5. Kakue opraHnambl SBNAKOTCA Napa3uTaMi napaswrtos?

6. lNpHeeguTe npHMepsl B3aHMOBLITO4HbIX OTHOLUEHHH MEXAY OPraHM3IMamH.

NOAYMAWTE!

Mouemy nopBep>keHHOCTb 3apakeHWIo nNapa3uTamu Hauboniee BbICOKA Yy MO3BOHOY-
HbIX KHMBOTHbIX (pblB, 3eMHOBOAHBIX, NPECMBIKAIOWMXCA, NTHL, MAEKOMHTAIOLMX)
W LBETKOBbLIX pacTeHun?
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Mmasa 3. OpraHn3msl 1 cpena obuTaHnA
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Mos naboparopus

H3 HCTOPHH HAYKH

fenbMHHTONOrMA — Hayka, M3y4aoulas napa3uTMYECKHMX YepBel W Bbi3biBaeMble
MK 3abonesannn. CTaHOBNEHHE reNbMHHTONONMH KaK Hay4HOro HanpasneHus ceasa-
HO C TpyAamu Hemeukoro yuyéHoro Kapaa Acmyrnda Pydonegpu. B 1819 roay ow ony-
Bnukosan ceegeHus o 981 Buae M3BECTHbIX B TO BPEMA reNbMUHTAX.

Bonbwas aacnyra B pa3BMTHK OTEHECTBEHHOM MENIbMUHTONON MK NPUHAANENKMUT aKa-
nemury Kowecmawmuny HBaroBuwy Ckpabuny. On onucan Gonee 200 Bugoe rens-
munToB. [og ero pykosogcTeom Bbina cosgaHa HayyHas LWKONA reNbMUHTONOMOB,
pa3spaborasiias HOBblE METOAbI FENbMUHTONOrHYECKMX Wccnegosaduid. B 1925 roay
CkpsabuH cchopMmynvposan NoHATHE AerenbMuHTH3auuMd. OHO BKANKOYAET He TONbKO
neveHue BONLHOTD, HO M CHCTEMY NPOdIMNAKTHYECKHMX MEPONPHATHH MO YHHUTOMXE-
HHIO AMU W NHMYMHOK MEefIbMMHTOB BO BHELWWHEH cpege.

B coBpeMeHHON renbMUHTONOTHW MCCNEQOBAHWA BERYTCA NO HECKONBKWM Hanpas-
neHuaM. MefMUMHCKAA reNbMHMHTONOTHMA W3Y4aeT Napa3uMTHYeCKUX YepBel W Bbi3biBa-
emble UMy 3abonesaHua Yenopexka.

BetepuHapHan renbMUHTONOMMA HCCNEAYeT reIbMMHTOB M reNbMHHTO3bl AOMALLHKX
#uBoTHbIX. CneyMansHblid pa3fgen arpoHOMHYECKOH FeNbMUHTONOMMKM M3ydaeT napa-
3UTHYECKHX YEPBEH CENbCKOXO3AWCTEEHHbIX pacTeHWi. B nocnegHwe rogbl passuea-
eTCA HanpaeneHwe, CBA3aHHOE C W3YYeHWeM MNapa3MTOB HACEKOMbIX, C NOMOLLbIO
KOTOPbIX BO3MOXHO PeryiMpoBaTth YHCNEHHOCTb BPeAHTENen CeNbCKOXO3ANCTBEHHbIX
pacTeHHH.

JTO BAXKHO 3HATb

Mapa3uTamu pacTeHWH, pasMuHbIX MBOTHBIX W 4Yenoseka SBNAIOTCA OKO/O
10 000 coepeMeHHBIX BHAOE OLHOKNETOUYHBIX KHBOTHBIX (NnpocTerwmx). MapazuTrye-
CKME MNpOCTeWlUME NOPaXKalT AOMALUHMX MTHL, KOPOB, CBMHEW, pbib, MeAoHOCHbIX
N4eén W ABNAIOTCA BO30yauTEeNnsMKM npoTo3oHHbiXx BonesHen. Bo mHorux crpanax, rge
napasuMTUYECKHE NPOCTEHLUME Bbi3blBAKOT NOBbileHHylo 3aboneesaemocTb nwged M
SKMBOTHBIX, CO3/laHbl Hay4YHble LIEHTPbI Ans paspabotku mep BopbBbl € NpoTO30MHbI-
mu Boneansmu, OcHOBHbIE MEPONPHATHA NO NPohHaKTHKE NPOTO30MHbIX BonesHen
BK/IHOMAIOT:
s cobnogeHne NPaeun NMYHOM FMIMEHbI: TWATENBHO MbiThb PYKM MOCAE NPOrynKH M
Tyaneta, nepej enou;
eXerofHoe npoxoxaeHwe obcnegosaHkii Ha NPOTO30HHbIE 3abonesaHus;
TWATENbHOE MbITbE NPOAYKTOB NUTAHMSA,;
cobnogeHue NpasMn NPUMroTOBAEHUA NULLMK;
YHUUTOXEHHE KOMHATHBIX MYX W TapakaHoBs, 3aliWMTa OT YKYCOB KOMapOoB, MOCKM-
TOB, KNONOB, MyX;
® 3anper KynaHWua B 3arpA3HéHHbIX BOAOEMAX.
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§ 2 CE3OHHbBIE UISMEHEHMWA
* B> KXU3HHU OPTAHHU3MOB

doroneprno/usM. JInHHa cBeTOBOTO AHA
B TeUeHHe rojla H3MeHAeTCHA 3aKOHOMEp-

1. Kak opraH13Msl pearvpyioT Ha H3MEHEHHA HO M HE NOABep:XKeHa Konebanuam. IJTH
yCnoBui okpyxaowen cpeap? H3MeHEeHHUHA CHAVIKAT TOYMHLIM CHCHAIOM
2. Kakue cezoHHBIE HIMEHEHMA B MMHIHH npubaMaKeHusas BeCcHBI, JeTa, OCEHH,
OPraHn3MOB BaM W3BECTHbI? aUMEI. Peaknuu opraHMsMOB Ha H3MeHe-
HUEe JJIHHE JHA HASKIBaeTcA (poTomepHo-

JTHIMOM.

Inuua cBeTOBOrD JHSA I8 OPraHM3MOB MMEET CHMIHANLHOE 3HAYEeHHEe, CBHJe-
TeJlbCTEVIONIIEee O NMPeICTOAIIHX H3IMeéHEeHHAX B IMpHpOOe. Ecnn JeHb VIJIHHAETCAH,
TO OPradv3EMbl HAYHHAKOT M'OTOBHTHCA K DOCTYV H pPAasMHOMEHHRD. Ecnn JAeHb COKDa-
mjaeTCH, OPTradH3MEl HATYHAHAIOT MOTOEBHTRCA K 3TMe.

Ha moaroToBky K sMMHeMY NepHony TpefyeTca ANMUTeTbHOe BpeMA AnA QU3noNo-
rudecKol nepecTpoiiKy OPraHM3Ma U HAKONJIeHHA HeobX0JMMOT0 3ANAcA THTATE/IL-
HbLIX BeIecTB. Taxaa ONoOAroTOBKA HAYHHAETCH 3400 10 HACTVILIeHHA X0I0/J08.

I‘DH,GHHE PHTMLI. CezoHHAA NepHoJHYHOCTE OTHOCHTCH K HHCIY Hanbogee Dﬁ]l'l;HX.
ABJNIeHHN B KHUBOH NIpHPpOOge. PDJIGBH'E‘ PHTMEl MOIBOJIAKT OPTaHH3IMAaM TTDHCTIOCA-

122

Puc. 94. Ce3oHHbLIE MIMEHEHWUA PaCTEHMIA
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fhasa 3. Opranu3amest u cpega obuTaHuA

61uBaTECA K Ce30HHONH CMeHe NPHMPOJHBIX
yeaosuit (puc. 94). PerynapHo nosrops-
HOTCA KaK TPy/AHble [JI BeIAHBAHMA opra-
HU3MOE NepHOALI, TaKk ¥ GIaronpuATHLIE.
IlosroMy B #HM3HH OPraHH3MOB II€PHOJBI
pocTa, pasMHOMeHHA, IMyfoKoro nokos
3aKOHOMEPHO YepeAYVIOTCA ¥ MOBTOPATCA
TakK, 4T0 HebIAronpHATHOE BpeMA roga
OHH BCTpedaloT B Haubonee ycrofuusom
cocToaHEH. B HambGonee 61aronpHATHRIH
Ce30H OPraHM3Mbl PASMHOMKAIOTCH.

[leppognaHOCTE B KH3HH OPraHH3MORB
ABNAeTcA npucnocobleHneM K roguuHoMy PHMC 95. Nuctonag
M3MeHeHHI0 NPHPOAHBIX ycaosuit. Ona
npoasasercsa B BelpaboTHe eKerogHoro pUTMa B MX KH3HeAeATeNLHOCTH, CBAZAH-
HOrO ¢ KIMMaTHYecKuMH hakTOpamH,

Bo muorux paiionax Hauiei cTpatsl OMarollpMsaTHEIA V18 PASBUTHS OPraHHU3MOB
nepuof ofeIYHO npogomxaerca 6—7 mecanes. IIpusHakom paHHeH BeCHBI COYAKHT
TasgHHe cHera, B 9To BpeMs HaUHMHASTCHA COKOJBHKeHHe ¥ Oepéssl. [Ipu noBeInIeHUH
TeMnepaTypsl go +5 “C 3anperaer Gepésa, pacnycKalwTcA MOYKH YV G0OJNBIIHHCTEA
pacTeHuil, MIpopacTanT ceMeHa, BCH 3UMY pojie;kasine B mouse. B pasrap secHnl
IBeTYT KaJluHa, (PPYKTOBBIE JepeBbA ¥ KYCTAPDHHKH.

Jlna Hauana jmeTa XapaKTepHBI caMble NPOJAOJMKUTENbHEIE AHH. B aTo Bpemsa
IBeTYT MaJHWHa, INUIOBHHK, KHNpeil M HaYMHaeTCHA AroAHbI ce3oH. B cepepguue
JIeTa CO3PEBAIOT MJIOALI 3eMIAHMKH, KPACHOH M YEépPHOH CMODPOABLI, KPHIXKOBHUKA.
K KOHLY JeTa co3peBalT Arofbl GpYCHUKHA.

C HacTynineHHMeM OCEHH Y PACTEHHH MAET YCHIEHHBIH OTTOK HNHTATEIBHEIX
BelllecTB H3 JHUCTHEB B cTeb/M, KOPDHHA M JApyrHe 3sMMYWIIHe opraibl. B aTo Bpemsa
3HAYMTe/ILHO COKpAallaeTcd JJIHHA CBETOBOro JHA, CHM/KAETCA TeMIepaTypa BOo3jy-
xa. K oceEM B KJeTKax JHCTHEB 3aMeJJIAKTCA H MNOCTeNeHHO NMpeKpamjaloTcs Bce
JKM3HeHHBIE NPOIlecChl, HAKAIIIHBAKTCA HeHY K HBIe BelllecTsa.

C nmoxonojaHueM BOJia B [OYUBe 3aMep3aeT M eé MOCTYIJIeHHe B KOPHHM pacTeHHA
npakTH4YecKH npexpamaerca. Ecan 661 1McThA ocTATHChL HA PACTEHHHM M HCIIapeHMe
¢ MX NOBEPXHOCTH He NpeKpaniajiochk, To pacTeHHe norubao 6ul oT MCCyIeHHSA.
IToaTomMy MHOIHe MHOTOJETHHE PACTEHHA ¢ HACTYIJIeHHeM oceHM cOpackIBaioT
JAHUCTRA. JTOT eCTECTBEHHBIH Ipollect HasbiBaloT auceTonagom (puc. 95). Ecau MmHo-
roJieTHee pacTeHHe B TeueHHMe KAKOTo-TO BPeMeHM HAXOJAHMTCA B De3JIMCTHOM COCTO-
AHUH, €r0 HASLIBAKT JHCTONAAHLIM. 3aKaHYMBaeTCH OCeHb OTMHpAHHMEM H omaja-
HueM JaucTher. HacTynaer nmepuol sSMMHero noxKos.

SeqeHbIMHY Ha SUMHHIL NepHOJ OCTAIOTCS eJIb M COCHA. ¥ 9THX JIePeBbLeB XBOMHKH
MMeT HeDoJIbIIVIO MOBEPXHOCTE H NOKPBITH TONCTOR KyTHKYI0il. [ToaTromy 3umoit
OHHM HCNAPAIOT O4YeHb MAJIO BOJLI.

IIEPEHECEHHE HEBJAIONPHATHBIX CE30HHLIX VCJIOBMH JXHBOTHBIMH. ¥V >KHBOT-
HBIX NpHcrnocobleHHA K NepeHeCeHHIO HebDIaronpHATHLRIX yeaoeuil 6oaee MmHoroob-
pasHel, YeM y pacTeHuii. MHOrHe XHBOTHEIE 3apaHee HAKAIJIMBAKT B OPraHH3Me
NHTaTe/IbHBIE Bel[eCTBa B CBA3H ¢ yMeHbIIeHHeM KOJAMYECTBa M JOCTYIHOCTH KOp-
Ma B 3MMHee BpeMsA. ¥ OTHII B 3Bepei HabmiofaeTca IHMHBKA — CMeHa IIepPCTHOTO
u nepbeBoro nokposa. I'verasa fesnasa miepers oTpacraeT K 3uMe y saiia-Oensaxa,
ropHocTas, necia ¥ Apyrux sgepei.
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§ 20. Ce30HHbIE H3MEHEHHNA B XM3HW OPraHM3IMoB

CpoeobpasneiM npucnocobileHuem
K IlepeHeceHHo HebMaronpuMATHBIX Ce30H-
HBIX ABJIECHHH CAVHHUT CNAYKA }KUBOTHBIX.
Paznuuaior neTHHOH W 3UMHIOK CHOAYKY.
JleTaas nabiawogaeTca OpH CAHMIKOM BRICO-
KHX TeMIepaTypax ¥ CHHMKeHHUH BIaXKHO-
CTH BO3AYXA., SUMHAA CIAYKA MPOMCXOLHUT
IpH NOHMMEHHH TeMneparypsl. B nmepuon
CIIAYKH V dKHBOTHEIX 3HAYHMTEJIBHO CHMKA-
eTcA YypoBeHb 0OMeHa BelllecTB M TOTpe-
bnenne wkucaoposa. Bo BpemMsa conaukm
MHOIMe JXMBOTHBIE BIAJAT B rayboxoe
oneneHesue. B cnenuanbHO MOATOTOBJIEH-
HbIX Depiorax cnsaT 6ypble MeaBeH.

Murpanun KupoTHbeiX. Illupoxko pacnpocTpaHE8HHBIM npucnocobieHuem
K He6/IaronpuATHBIM YCJAOBHAM ¥ MHOTHX MHUBOTHRIX ABIAIOTCH MEIPAIlMH — mepe-
MelLleHHA Ha 3HAYNUTeIbHEIC PACCTOAHMA, BEI3bIBACMEIe CMEHON YCIOBHH CYIECTRO-
paHuA. OceHBIO K MECTaM 3MMOBKH YJETANT CKBOPILI, JACTOYKH, CTPHIKH, AHUCTHI
M MHOTHe Jipyrue nTuns (puc. 96).

Puc. 96. OceHHAA MUrpauMa nTuy,

3ANOMHHTE
@oronepuoguim » Jlucronag « Cnauka » Jlunexa « Murpaynmu

fTPOBEPBTE CEBA

1. Kakoe 3HaueHne gns opraHM3MoB MMeeT A/IMHA CBETOBOro AHAT

2. Kakue ce3oHHbie H3MEHEHWA NPOMCXOOAT B XKH3HH pacTeHHH?

3. Moyemy opraHWaMbl pasmHoXkaloTca 8 Haubonee BnaronpHUaATHBIA ce3oH?

4. Kakue npucnocobneHus Kk NepeHeceHWio HebnaronpUATHBIX YCNOBMA CYLUECTBYIOT
Y KMBOTHBIX?

5. Yro rakoe murpayuu?

6. MpuseauTe npUMEpPbI JKMBOTHBIX, KOTOPbLIE BNAGAIOT B 3UMHIOKD CRAYKY.

NOAYMAMWTE!

Moyemy AnKMHa CBETOBOrO AHA AB/AETCH BaXKHEWLWMM (haKTOPOM CE3OHHbIX H3MeHe-
HHH B KW3HW OPraHuamMoB?

KPATKOE COAEPKAHME I''IABDBI 3

JKusun yenoBeKa, KaK ¥ MKHU3IHL IDYIHX OPraHU3MORB, 3aBHCHT OT VCIOBHH OKDY-
sawned cpefibl — JOCTATOYHOrO KOJIHYECTBA NMHUIIH, BO3VXA, BOJALI M T. 1.

B zaBucuMOCTH OT VeIOBHI cpeflkl HA HAIIEH TINAHeTe BHIENISIOT PA3NHYHLIE
NPpHPOJHEIE 30HBI, JUHMBEIE OPraHM3MEI IpHcOocabNIUBAIOTCA K VCJIOBHAM CpPesl,
MO3TOMY PACTHTENBHBIN U JKMBOTHREIH MWD NPHPOJHEIX 30H CTOJL pasHoobDpazeH.



nEEER:!

NPUPOAHDBIE
COOBLECTBA

B npupoae pasnuyHbie opraHu3msl obu-
TaloT He NOOAHHOYKE, a BMeCcTe, B3auMo-
AEHCTBYA APYr C APYTOM W COBMECTHO
a[anTUPYACh K YCNOBUAM OKpYXakoLieH
cpeabl. Bce obutarenu takoro coobuye-
CTBa CBA3aHbl Mexkay cobol, okasbiBaioT
B3aMMHOE BNWAHWE aOpyr Ha pgpyra
M cocTaensloT Kak Bbl eguHoe uenoe.
Bce ati coobliectsa UMeloT onpeaengH-

HYIO CTPYKTYpY, KOTOpas He paer
MM pacnacTbcs.

Bbl Y3HAETE

— O TOM, KaKkWe NpUpoAHbIe 30HbI WMe-
IOTCA HA HaLWel nNnaHeTe;

— 0 TOM, KakWe BbiBaloT NpHpofHbie
cooblecTea;

— O TOM, KaK CBA3aHbl OPraHW3Mbl, BXO-
AfliMe B cocTas coobuuecTs;

— O NMLLEBbIX LENAX W TOM, KTO ynpae-
nAeT NpUPOAHbIMK coobliljecTBaMK;

— O TOM, YEM MCKYCCTBEHHble cooblle-
CTBa OT/IHYAKOTCA OT eCTeCTBeHHbIX,

Bbl HAYYUTECH

— OTNM4aTL OAHW NPMPOAHblE coobuie-
CTEA OT OPYIKX;

— COCTABMATL UENM NUTaHWs Ons pa3-
HbiX cooblecTs.
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§ 2 B3AMMOCBA3HU OPTAHHU3MOB
* BITPUPOJHOM COOBIIIECTBE

IIPHPOHOE COOBIECTBO. B cxoaHBIX
NPHPOAHBIX YCIOBHAX HAa OJHOH TeppH-
1. Yro rakoe BroTHyeckHe dhakTopbl? TOPHH KHBYT 0COOH pPasHBIX BHIOE PAC-
2. Kakoebl 0cobeHHOCTH NHTaHWA pacTeHHH? TeHHH, KUBOTHRIX, rpuboB ¥ BakTepHii.
OHuu B3aMMoAecTBYIOT MexAy coboit,
npHcrnocabMuBawTead K YCIAOBHAM cpejbl
o0HUTaHUA M NOAAePAKHBAKT CBOE CYNleCTBOBAHHMe Yepes cBA3H JpPYT ¢ ApYyrom.

CoBmecTHOEe 0OMTaHWe MO3BOJIAET OPraHM3MAaM MOJHee HMCIOJbB30BATE PecypChl
cpeasl oburanua. ObuTaTenn paspyuawIleroca NHMA, JAyra, eJ0Boro jeca, COCHOBO-
ro Bopa, aybpasni, Bepésosoit poniu, osepa, Bonora — 5T0 pasHble NPHUPOAHbIE
cooburecTBa. B npupoae MenkHe NpHpPOJHBIe coobINecTBa ABAAITCA YacTAMH Golee
KpynHEeIX. Hanmpumep, Bce ofMTaTeNH cTBONMA YIABIIEH e — 3TO YacTh coobige-
CTBAa eJ0BOT0 Jleca,

ﬂpnpunﬂon L"'DIJEI.IIBCTBU COCTOMT H3 EﬂﬂﬁLLLECTBa HHEbIX OpraHHaMoOB H Cpeflbl MX
DEHTEHHH, HHBYLIHX COBMECTHO H HaxXOOALKWXCA BO B3aHMOCBA3H OPYIr C ApYrom.

Yucno BHAOB B OJHOM NPHpOAHOM coobillecTBe o4eHb BeluKo. B cocras npupoj-
HOTO coobuiecTBa e0BOTO JIECA BXOJAT MHOIME BHALI pacTeHuit (exb, nmuxra, 6pyc-
HHKAa, YepHUKA, KMCJAHIA, Nal0OPOTHUKY, 3eJIEHble MXH), 3Bepel (Oyphlil MeaBenb,
J10Cch, Benka, peldas NOJEBKa, peick), NTHL (pAbYMK, IMyXaps, COBa, KIECT-e/I0BHK,
CHMHHIlA-TAWYKA), HACEKOMBIX (KOMADLI, VEH), rpubos (chipoekKka, PhiskHK, MYXO0-
MOp), NouBeHHBIX DaxkTepuit u Apyrux opramMsmos. Kasasiii obmrarens elosBoro
sneca (puc. 97) HaxoAUT B HEM NHINY, YEPLIBAETCA OT BParosB ¥ HeNorojibl, B3auMo-
AeHCTBYeT ¢ COPOJIHYaMH,

CrnoxHEBINAACA COBOKVIIHOCTE JKHBOTHBIX, PACTEHHH, rpub0OB M MHKPOOPTaHHA2-
MOB, HACEMAWINHMX NpPpHUpOAHLIe coobiecTsa, cocTaBaAnT MXx OHouenos (oT rpe«|.
fuoc — MHU3IHE M Koltnoe — obrrmit).

CamMbIiMyi GoraTeiMH NPHPOAHBIMH cOOBIIECTEBAMKY ABNAKTCA BJIAXKHBIE TPONHYeE-
ckHe seca. Ux BuioBoe pasHoofpazue 0 CHX IOP He OIIMCAHO JOCTATOYHO ITOJIHO.
Yuénsle cunuTaOT, 4TO Ha niaomaan 1 kM® Bo BAaKHOM TPONHMYECKOM Jiecy obuTaeT
HECKOJbKO COTeH ThICAY BHOB PacTeHHH M KMBOTHBIX, He CYMTAs MHKpOOpraHms-
MOB 1 rpubos.

[IPOH3IBOMMTENHN, NMOTPEFHTEJAH H PAZPYIIHTEH OPTAHHYECKHNX BEIECTB. B npH-
pojHOM coofOmiecTBe KHEBIE OPraHM3MBl CBAZAHBI HE TOJBKO MeXAy coboi,
HO M C HeMXHBOH nNpHUpojoi. DTa CBA3L BLIPAMKASTCH Yepesz BellecTBO M SHEpPrHIo.
Mocrynnenne MUK, BOALI, KHCA0PO/a B JKHBLIE OPraHM3Mbl — 3TO IIOTOKH BelljecTBa
U3 oxpyatomieit cpeasl. [Tnma cofep:xuUT aHepruio, HeoOXOAUMYIO AMA OPraHUsMa.

PacTenua nornoimamT U3 OKpyAaloileil cpeibl HeopraHMYeckue BellecTBa
(YyrnexkHucasli ras, BOAY, MUHEPAJbHBIE COMH), VCEAWBAIOT 3HEPIHIO COMTHEYHOI'O CBe-
Ta ¥ obpasyioT opraiudeckie eemectia. [loaToMy zenéHble pacTeHMA CAVIKAT NpPoO-
MBBOAUTENAMH ITHINHM AJA APYIUX OPraHMsMoB — npojyueHTamu (or jart. npody-

126 yenmom — npoussogamiuii). Ilpoayuents! cnocobHbl co3aBaTh OpraHuyeckiue
BelllecTBA M3 HEOPraHHYeCKHX — YIVIeKHCJIOI0 ra3a, BoJbl, MHHepAaJbHBIX COJIeH,




CHaYaH C v

Tl LW N P W G A TR LW W G P

[nhasa 4. MpupogHsie coobujecrsa

i : A
"“'-a.._..--"" el A
NANOPOTHUK “ERYCHMKA | KYKY

T

B ol GUNWHE .| AYBOHOC . PABYUK

. 4 . _
reysok - . MyXomop' & » ; - i

r—

Puc. 97. OBuTaTenn enoBoro neca

SanacéHHble NPOJAYIEHTAMM OPraHHMYecKHe BellecTBa norpebiasiioT opraHMsMel,
KOTOPbIE HABLIBAIOT KOHCYMeHTAMHM (0T J1aT. KOHCYMO — norpebnsai). B poan kon-
CYMeHTOB 00BIYHO BRICTYNIAIOT KUBOTHBIE. K KoHcyMenmam nepeozo nopadka OTHO-
CAT PACTHTEALHOANHBIX }KUBOTHBIX, KOTOPhIE NHTAIOTCA pacTeHUAMKA. KoHCYMeHTOB
nepBoro NopAjKa MoefalnT NI0TOAAHBIC JKHBOTHBIE — KOHCYMEHMBL 6MOP0OZ0O
nopadxa. Hanpumep, saiinbl NHTAIOTCA PACTEHHAMM M ABIAITCH KOHCYMEHTAMH
[IepBOro NOpAAKa. 3allbl CAYAT NHIEH BONKAM — KOHCYMEHTAM BTOPOro Nopsaji-
Ka. Bce KOHCYMEHTBI HYAAKTCA 1A CBOEIO IMTAHHUA B OPraHHYecKOM BellecTse,
0OpazoBaHHOM JPYIHMH OPraHM3MaMM.

MépTBhle PACTHTENbHBIE W MKHBOTHBIE OCTATKHM NepepabaThiBaloT OPraHU3MEI,
KOTOpPBIE HAa3LIBAIOT pefyneHTaMH (oT nar. pedyyenmic — BOIBDANIAIOINIL).
B npupoguoMm coobiujecTBe poibk pefyIeHTOB BBLINMOJHAKT B OCHOBHOM rpubbi, Hak-
TepHH M Apyrue Mejdkue opraHmsmel. OHH pasjnaraioT OpraHMYecKHe OCTATKH
HA NpOCThIe HeOPraHHYecKHe BellecTBa, KOTOpble BO3BPAalllaloTCcA B II0OYBY U BHOBbL
HCIOJb3YIOTCA PACTEHHAMH,

JlBH:keHHe BeLECTB M3 HEMHBOM NPHUPOALI Yepes Ilellb KHUBLIX OPraHU3MOB
B HEMHEBYIO NPHPOAY HASHEIBAKT KPYroBopoToMm Beufects B npupoge. Jlwboe npu-
poaHoe coobllecTBO MOMKeT AOJr0 CYIleCTBOBATL TOT/a, KOr[a B HEM ecTh NpOAY-
IeHTHl, KOHCYMeHTHI H peayIleHTsl (puc. 98).

Bu/IOBASI CTPYKTYPA IPHPOJIHOIO COOBHIECTBA. IlpupoaHoe coobiiecTBo sBIA-
eTCA CJIOJKHOH NPHMPONHOH CHCTEeMOIl, KOTOpada Hnojjepxusaerca sa cueér ceaseir 127
Mexay BugaMu. YneHsl npHpojHOre coobijecTBa CBA3AHLI NHUIEBLIMH OTHOLIEHH-
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§ 21. Bzaumocea3M opraHu3MoB 8 npupogHom cooblyecree

MNMpoaoyueHTel KOHCYMEHTEI PeoyueHTsi

Puc. 98. NpogyueHTsl, KOHCYMEHTBI, PEAYLEHTEI

AMM, COZAAI0T cpeay oDMTAHMA APYT AJA ADPYTa M BIAUMHO OTDAHMYMBAIT YHCIeH-
HOCTh. [IpakTHYeCcKH B KaxXA0M cooDIecTBe ecTh PACTEHHA, PACTHUTEIbHOAJHEIE
M IJIOTOAJNHBIE KHBOTHBIE, NAPASHUTE] M OPraHM3MBl, MHTANINHEeCHA ITOrHOMIMMH
MHBOTHEIMH M OTMHPAKIIEMH pacTeHHAMH.

Bxopsamue B npupoaHoce coofllecTBO BHMJbBl HEDPABHONEHHEI 10 YHCIEHHOCTH.
Oauu M3 HUX MACCOBLIE, APYrHe — MAaJOUMMCAeHHBI, TDEThbH — COBCEM pefKHe.
Hanmpumep, B eIOBOM JIECY CPEIH lepeBheR NpeobaagaeTr efib, CpeaH ITHI — CHHHNIA-
rapykKa, cpejid MelIKMX 3Bepeil — DBLIZKAA I0JEBKA.

MaccoBbsle BH/IBI CO3AKT OCHOBHYIO CTPYKTYPY NpHpoAHOro coobmecTea. YacTs
MAacCOBBIX BHJIOB ABJIAETCA BAXKHBIMH cpedoofpasosamen amu. OHM CHIBHO BIHAIOT
HA VCIOBMA MH3IHM APYrux suaos. Hanpumep, B e10BOM Jecy pacOpejeleHe cBeTa
M OCAJKOB, MUKDOKJUMAT ONpeAeasiorca enbio. OT cOCTOAHUA efeil 3ABMCHT JKHU3IHb
MHOTHX KYCTAPHHKOB, TDABAHHUCTHEIX PACTEHHMI M pa3sHoODpa3HBIX KMBOTHBIX.

Ot BuoBOrO pazHOOOpa3ZHAa BO MHOTOM 3aBHCHT YVCTOHYHBOCTE NPHPOAHOTO co06-
nijecTea ¥ HebmaronpuaTHRIM darropaM cpeast. IIpn cokpameHuy MIMPOKO TIpej-
CTABMIEHHOIO BUA MAJOYHCISHHBIH BHJ MOXeT DRICTPO PASMHOMHTRCA H 34l0THHUTH
oceofoAMBIIeECA IPOCTPAHCTEO, COXPAHUE coofINecTBO KAK elHHOe [elloe.

Hcrawyenne U3 cocTaBa NPHPOJHOre cooblllecTBA OCHOBHBIX BHJOB-cpejlooDpa-
30BaTeJeH IPHBOJIUT K ero paspymeHuio. TakHe H3MeHeHHA B NPHpOJe 4aCTO Npo-
M3BOJIMT YeJIOBEK, KOrjla BeIpyDaeT Jeca, CO3/IAET NepeBsIac CKOTA B CTEIIAX.

CoOBHNIECTBO KAK EJAMHOE 1EJ0E. Kaxmoe coobiectso dopMuposaiock Ha npo-
TAMEHNH MHOTHX ThICAYeneTHii. B HEM VKHMBATHCH OPTAHU3MEI, CBAZAHHBIE MeMX IV
coboil M cozfalolue APYT JUIA ApPYra HeoOX0oJAUMble YCJIOBHUA cyilecTROBAHNA. Ecin
BO3IeHCTBOBATE Ha OJHOTO M3 ero 4ieHOB, TO 3TO MOKET OTPAa3HThCA Ha JAPYIHX
oburaTenax coobiecrea.

Hanpumep, yBelUuUYeHHe YHCJISHHOCTH JIoceil, 3aillleB B Jecy NPHBOANT K VHHY-
TOMKEHHUK KYCTADHHKOB, NOJAPOCTA JepeBbeB, MoDeraMy KOTODPRIX NMHTAKTCA 3TH
MHBOTHEIe. ECIIM skKe pazopuTh Ha NYIy Heésjla INMeNeid, TO V pACTEHWH, KOTOpHIE
MMM ONBLIAKTCA, He 00pasyoTcA cCeMeHa, YMeHbIINTCA TPaBAHMCTHINA NOKDPOR
H COKPATHTCH YHCI0 HACEKOMBIX, KOTOPBIe NMHTAKTCH HeKTAPOM 3THX pacTeHMil,
a TAKMe [ITHIL, [Toefaniiix HACEKOMBIX,

Jlioboe nnpupoaHoe coobilecTBO CYIHECTBYET Kak eflMHoe lenoe. 91o obecneunsa-
eTcHA BRauMOoAelicTEMeM ODHTAIONINX B HEM OPraHH3MOE JIPVT C JPYVIOM M ¢ OKpY#Ka-

123 et cpepoil. Ecoim 3TH CBA3HM HAPYIIAKTCA, TO TO MOMKET NPHEECTH K rubenn
BCero coobiecTra.
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3ANOMHHTE
lMpupogroe coobuwecreo + [MpogyyeHrsr = KoHcymeHts: » PegyyeHrsi

[MTPOBEPBTE CEBA

1. Yro Takoe npMpoaHoe coobulecto?
2. Kakue opraHHM3mMbl Ha3bIBAKOT NPOAYLEHTAMK?

3. Yem otnHualoTtca KOHCYMEHThl Nepeorc nopagxka oT KOHCYMEHTOB BTOpOroc no-

papka?
4. Kakyto ponb B NpUpoaHOM coobluecTee UrpaloT opraHHaMbl-peayLeHTsI?
5. Yto Takoe KpyroeopoT BellecTe?

6. MpueeauTe NpMMepsl BUAOB, KOTOPbIE ABNAIOTCA cpefoobpa3oBaTensMu B NPUPOA-

HbiX coobluecTsax.

Mouyemy B necy He HAaKanNNUBAIOTCA ONANAIOLWIME KaXKOYKD OCEeHb NWCTbA [epesbes
M KYCTapHUKOB?

IyIIIIIIIIIIIIIIIT,

Mos na6oparopus

H3 HCTOPHH HAYKH

leopauli @®édopoBuy Mopo308 — u3secTHbIM PYCCKUIA IECOBOJ, OCHOBATENb HAyY-

HOW TEOpHMM NecoBofcTsa, pa3paboTasluMi OCHOBHbIE Npasuna M cnocobsl cosgaHua
NecHbIX HacamaeHui B crenax. B kHure «Yuenuwe o nece» oH onuMcan AUHaAMMYHOCTD
BMONOrMUEcKMX NPOLIECCOB, KOTOPbIE NPOMWCXOAAT B NECY.

A/18 IO O3HATE/IbHbIX

MmaeHas ocobeHHOCTb Neca 3akN4aeTcs B NPUCNOCOBNEHHOCTH BCeX pacTeHWH
K COBMECTHOMY o6WTaHWio. BHonoria necHbix ApeBecHbiX NOPof, WX POCT M Pa3BM-
THe, OTHOLWEHHe K NOYBE W KAMMATY, B3aMMOCBA3M MeXay OpeBecHbiMH Nopogamu
H OKpYXalolen Cpeaoi COCTABNAIOT HAYKY O nece — NecoBefeHue.

Yenosek WMCnonb3yer Nec ANA CBOMX HY>KA, Boipybaer ero gns noiyyeHus apese-
cuHbl. [pu atom Heobxogumo cobniogath onpefenéHHylo MNocnefoBaTeNbHOCTD,
Bbipyban YUYacTKM Neca C TakMM pac4yéToM, 4Tobbl CNYCTA HEKOTOpOe Bpems BbipoC
HOBbLIK nec.

Yenoseky HeoBXoAMMO M3MEHMTL CBOE OTHOLLEHHE K NIecy. TO/IbKO B 3TOM Ciyvae
YAACTCA OCTAHOBHTb HayasllHecs KaracTpodMyeckie M3IMEHEHWA KAMMara W BoccTa-
HOBMTb AO/MOCPOMHYIO YCTOMYHMBOCTE BNaronpUATHLIX ANA HM3IHW NIOLEH YCNOBHH
OKPY:KaloLWen cpeabl M KaMmara.

129
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§ 2 2 IIUIIEBBIE CBA3U
* B IIPUPOJHBIX COOBIIECTBAX

IIumessiE cBa3H. Kaxxjoe npupoxHoe
co0bIecTEO HMEET MHOKECTBOM HEBHIH-

1. Yro takoe nutaHue? MBIX HA [epBHI B3IVIA] CBA3el MeXIY
2. Kak B3aumoneRcTeyioT Mexxay cobof opraguamamy. OCHOBHEIMM  HBAAIOTCH
OpraHW3Mbl, COBMECTHO obuTalowme NHIeBble CBA3M, B KOTOPBLIX 0cobl OHO-
Ha OAHOW TeppUTOpHM? ro BHja ABIAITCA MCTOYHHKAMH IHIH

ana ocofiel apyroro Bmja. Yepes nume-
Bbleé CBA3H BelLeCTBO M 3Heprus Nepeja-
éTcH 0T OHOr0 opraHuaMa japyromy (puc. 99).

ITmnEesLE NENH. PAjg opraEnsMoB, B KOTOPOM KaKAbIH HIPeABIAVIINH CIYKHT
nuuiei JJ1A NocAeAVIOUero, HasblBaOT MHILEBOH Wenbio. B menu nuranusa npoHc-
XO/JUT MepeHoC BellecTBa U SHePTHM 0T MCTOUYHMKA (peAbIAVIIero 38eHa) K norpe-
duTenio (NocaeAVOUIEMY BBEHY).

HavanbHBIM 3B€HOM NHINEBOH IENH ABIAKTCA NPOH3BOAHTENH (IPOAYVIIEHTEI).
9TO 3eJ€HBIE PACTeHHA, OOPABYIOIME OPraHUYecKHe BellecTBa ¥ CO3AAIONINe 3aMac
aHeprun. Bropoe 3BeHo npefcraBieHo moTpebduTensamu (KoHcyMmeHTaMu)., TpeThbe
3BEHO — 9TO paspylIMTeNH OpPraHH4YecKoro eeulecTsa (peayuenTtsl). PaccMmorpum
OpUMep IpPOCTOH NMUIIEBOH LENH; pACTEHHA — IYVCeHHMIL — HACEKOMOAJHEIE IITH-
bl — XHIOIHBIEe NTHOE (puc. 100).

MépTeoe
opraHuyeckoe
BELECTBO

BHewHas

-
s MoTtpebutenn

j'.‘.,~ Paapylwurenn
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Puc. 99. Cxema KpyroBopoTa BeLecTE U nepegaya 3HepruM B npupogHom coobuecree
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Puc. 100, MNpocras NMWeEBan LENb

Bce 3BeHBA NHINEBOH IENH B3aMMOCBA3AaHB M B3amMo3aBHCHMBI. Mexay HUMH
OT NepBOro K Moc/eJHeMY OCYIlecTBAAeTCA Nepefada BelllecTBa ¥ aHeprun, O6b19HO
pacTeHnAa B nponecce (oTOCHHTe3a CBA3BIBAKT oKogo 1% aHeprum cgera.
PacTuTensHoAHOE KHUBOTHOe yceausaer ot 20 go 60% pacTutensHoro xopma.

[Ipn nepexoae opraHUY¥ecKX BeIlecTB OT OIHOTO 3BeHA NHUIEBOH LENH K Jpyro-
my Bonbiafg YacTh 3aKJOUYEHHON B HMX PHEPrMM pacXofyeTcd Ha JKH3HeJeATeNb-
HOCTH OPraHM3MOB: JblXaHHe, JBHKeHWe, PasMHOKeHHe, NoJJep/aHHe TeMIepa-
Typsl Tena. Jinmimmes HeBoabmiaa YacTk NOTpeONEHHBIX BeIjeCTB yCBaMBaeTcHA
M MCIIONMB3VETCHA Ha POCT opraHMaMa M HakoIJeHHe GMoJorHYeckKold MACChl, SHAYHT
TOJBKO 3TA YACTh MOKET HCIOAb30BATHCH B KadecTBe IHINHM Ha ciaejVIolleM 3BeHe
nuiesoi nenu. Ha waskaom sTame nepejadd BelllecTBa M 3HePrMH M0 NHILeBOI
LenH TepAeTcA npuMepHo 90% u Toasko okono 10% nepexoAHMT K oYepeHOMY
noTpedUTe k.

I[Ipupoarble coobijecTBa MOrYT CYIIECTBOBATE TONBKO IIPH TAKOM YHCJe IOTpe-
6ureneil, KOTOPOE NO3BONAET OPraHMIMAM-TIPDOM3BO/IHTEIAM pacTH ¥ o6pasz0BLIBATE
oprasfyeckHe BelllecTBa B KOJHYecTBe, JOCTATOYHOM AJIf NHUTAHHA noTtpebuTesneil.
Hanpumep, ecau B Jecy GyAeT CIHMIKOM MHOT'O PACTHTEJbHOAMHBIX XHBOTHBIX,
TO OHH MOT'YT HCTPeOHTh PACTEHHA, KOTOPBIMH OHH IHTAKTCH.

IToaTomy B npupoAHBIX coobinecTEax HAbDAHOAAETCA ONPeJeIEHHOE COOTHOILIEHHEe
YHCJIEHHOCTH M MACCHI OPraHM3MOB, COCTABJIAMINHMX NHOIEBYIO Henb. B Kamagom
mocaeAyioiemM 3BeHe OHINeBOH Leln HNPOMCXOAHT VMeHblleHHe OHOMOrHYecKOoH
macchl. O6b19HO, yem Dosiblle Macca HAa4YalbHOIO 3BeHa, TeMm 0oJiblle OHa B IOCje-
AVIOLIHX 3BeHbAX.

IInmessle CETH. B mpupoje OOHKM M Te e BHALI YACTO ABIAITCA 3BeHbAMHU
B PasHBIX NMHUINEBLIX HenaAx. PaccMOTpHMM Ienb NMTAHHA, B KOTOPOH NPOM3BOAMTE-
JIeM ABIAETCA KanycTa. BropeiM 3BeHOM B 9TOH NHINEBOH HENH MOTYT OBITH pasHEIe
JKHBOTHBIE, MHTAIOIIHECA KAIYCTOH: I'YCeHHMILI KANyCTHOH OelAHKH, KalycTHOH
MOJIM, KAOYCTHOM coBKH, 3aitust. ITosToMy KanycTa BeICTYIIAET HPOAVIIEHTOM MHO-
rMX NHINEeBBIX Iemne.

B cBol ovepeab KasKIbIH M3 OPraHU3MOB, MATAIIIUXCA KAYCTOH, MOKeT OBITH
HacThI0 HECKOJBKHX Neneil muranua. Hanpumep sasan, moemalomquii pasHble pac-
TeHHHA, BXOAUT B GONbINOe KOMHYECTBO Iened NMHTAHHA. 3BeHBAMH MHOTHX Lenei
ABAAKTCA M XHIMHMKH, KOTOpbLIe OHTAITCH pasHbiMH KHUBOTHRIMH. [logmobubie
obmiue 3BeHBA 00BEJHHAIT NUIeBLIe LENH ¢ CHA0KHYIO CHCTEMY — ITHIEBYIO CeTh
(pme. 101).

Hanwune B mpupogHOoM coobljecTBe CeTH MHTAHHA CHOCOBCTBYeT BRIXKHBAHMIO 131
OPraHM3MOE IIPH HeJOCTATKE OIpeJeIéHHOTD BHAA KopMa 6arofapsa BOZMOYKHOCTH
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§ 22. Muwessie cBA3N B NPUPOAHLIX cooblyecTsax
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Puc. 101. Npumep nuwesow ceTk coobuecrea

HMCOOAbLI0OBATE Apyro#l kopm. Yem mupe Bugosoe pasHoobpasue ocobeit B npupom-
HOM coobimecTse, TeM DoJblIe NHIeBBEIX Ilelle B COCTABE CeTH H TeM yCTOHYHBee
coobulecTBa. BrimajjeHe ofHOTO 3BeHA M3 IeNH MUTAHUA He HADYUIAT BCETo co0b-
IecTBa, TAK KaK MOTYT HCNOJL30BATECA HCTOYHHKH MHTAHHA M3 APYTrHX NHIO[EBLIX
memne.
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3ANOMHHTE '
Muuwjessie ceazn + lMuwessie yenw * [MHuwessie cern 0

MMPOBEPBTE CEBA

1. Kakue ceasu mexxgy opraHM3Mami B NPUPOSHOM coobliecTee SBAAIOTCA OCHOB-
HBIMH?

Yro takoe nuwesas yens? Kakoeo eé aHaueHWe B npupogHom coobuwectee? - @

Kakosa ponb npoW3soguTeNneH B NHLLEBOH Lenu?

Uem oTAMyaioTcs NULLEBble LEnW OT NULLEeBblx ceTen?

Mouemy xMBOTHLIX obbeauHAIOT B rpynny notpebutensi?

Mcnonbays puc. 101, pacckakute © cocTage MNWLLEBOW CETH B /leCHOM coob-
wecrse.

o B B

Mouemy ycToOHYMBOCTL MPMPOAHOrD coobliecTBa 3aBMCMT OT BMAOBOrO pa3Hoob-
pa3ua?

IIIIIIIIIIIIIIIIIT

Mos naGoparopmus

/1A TIIOBO3HATE/IbHbIX

JlecHbie pbixkMe MypaBbM MMTAOTCA MHOTMMHM BHAAMH MMBOTHbIX, HO OCHOBY MX
nobblun BCerga coctagnawT Hanbonee maccoeble BuAbl. B nepuog BCNbIWKK YMCNEH-
HOCTH BpeaMTeNnen neca MypasbH NHTAOTCA NPeHMYLLECTBEHHO HMH.

MopacuntaHo, YTo B cMBUpckux necax obutateny ofHOro KPYNHOro MypaserHWKa
yHH4TOaioT 3a AeHb Ao 100 teic. AMuKMHOK Manoro enosoro nuaMnbwuka, 10— 15 Teic.
baboyek cepol /fMCTBEHHWYHOH /IMCTOBEPTKHM. JTO 3HAYWMT, YTO MPH  HaNMHYHH
5—6 KpynHbIX MypaBeHHHMKOB Ha reKkTap MOXHO He BECNOKOWUTBCA O NOPaXKEHUH 3ITK-

MH BpEOHTENAMHK, MYyDaBbH COEPaT POCT MX YHCNEHHOCTH.

133
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§ 2 2 PA3HOOBPA3UE ITPUPO THBIX
°* COOBIIIECTB

IIPHPOIHLIE COOBIMECTBA O3EP H NMPY/IO0B.
OzepoM Ha3ZBIBAKOT NPHPOJAHBIN BOJOEM

1. Kakosbl ocobeHHocTH BoaHoW cpeabi 0bH- B yrayOieHMH CVIIHM, He MMeIHil npsa-
Tanmua? Moit cBA3M ¢ Mopem. B mame# crpane
2. Kakue sueoTHble obutaloT B necax? HaxoguTcea 2,7 MaH o3ép. Cpean HEX o3e-

po Bafiran — camoe rnyboKoe M Kpyn-
Heiflllee B Mupe o3epo no obeeémy mnpe-
cHOit BOALI. Hebonpuioll McKyccTBeHHBIH BOAOEM, IJ0IIajbio He Gomee 1 xm?,
Ha3bIBAKT NPYIOM.

B ozépax M npyjax ecTh BCe HeoGXOAMMBIe AJA HH3HHM VCJIOBHMA: CBET, TEILIO,
BO3IVX M NUTaTeJbHBIe BemlecTra. IIpOHHKAA B TOMILY BOABI COJMTHEYHBIE JIVYH OCBe-
maoT eé. OT conHeuHBIX JAy4ell Bojia HarpesaercA. B Boje B pacTBOPEHHOM BHjeE
cojlep;RaTca KHCJA0pPoA M HeoOXoiMMBle OpraHiu3MaM MHMHepaJbHbBIE BelllecTBa.

B npupoausix coobmjecTBax osép u npyaos (puc. 102) ocHOBHBIMHM IPOHM3BO-
AUTENIAMH OPraHHYeCcKHX BelllecCTB ABJAITCA MHUKPOCKONHYecKHe BOJOPOCIH,
npujamiue BOJAe TEMHO-3eJMEHBIH IBET M COCTABIAIOI{HME OCHOBHYIO YacTh pac-
THUTEJBHOH NHUIH AaA Hosee KPYNHBIX opraEuamoB. [Ipm obuaum Bojgopocaed
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B 03€pax M NpyJax B OrPOMHOM KOJHYECTBE PasMHOMKAKTCA MHKPOCKONHYECKHE
FKHBOTHBIE.

B npufpe:HO| vacTH 03ép M NPYAOE PAcTyT BIArowbOUBEIe DACTEHHA, KOTOPHIE
HANOJOBHMHY MNOTPYMeHEBI B BOAY, — KaMbllL, p0203, dacmyxd, MPocmuuk.
[MonsocTeio NOrpy:KeHbl B BOAY pPacTeHHMA C NAABAIIIHMH JHUCTHAMH — CMpPeno-
aAucm, Kyswunka, kydoiwra, Ha nopepXHocTH BOAbI IIABAIOT PACKA U 80doKpac.
[TonHOCTBIO NMOTPYHAEHBl B BOAY 3apocaH aaodew. MHKpPOCKONMYeCKHe BOJZOPOCIH,
HAJBOJHEIE H IIOJBOJAHEIE YACTH [IBETKOBBIX PACTEHHNH CHAVHKAT NUIEH MHOIHM pac-
THTEJAbHOAJHBIM A HEBEOTHEIM.,

Ozépa 1 NpyAbLl ABAAITCA MecToM 0DMTAaHMA pasHOOOpAZHBIX HACEKOMBIX.
CaMbBIMH MHOTOYMCIeHHBIMH M3 HHMX ABAAIOTCA KoMaps:i. B netHmue gHM BOAM3H
BOJIOEMOB B PAsHBIX HalpabBJIeHHAX JeTawT cmpekosbi. OHH OTKIAABIBAIOT AMILA
Ha JIUCThA BOAHBIX pacTeHWil. JIMUMHKK CTPeKO3 MKHBYT B BOJe M IIMTAIOTCA Hace-
KOMBIMHM, MOJIOBACTHKAMH B ManbkaMu peib, Ha moeepxHOCTH BOJBI YACTO MOMHHO
VBHAETE KA0N08-60domepok , wykos-eepmaverx. OHM NHTAOTCA MEIKHMMH HBOT-
HBIMH, MOMaJAKIHMH Ha [IOBEPXHOCTh BOALI. B Tonule Bojabl 06HTAIOT KAONBI-ZNA-
doiuiu, HYKU-NAABYHLBL, HYKU 8000R00bL.

B Bogoémax ¢ 60BIIMM KOMHYECTBOM PACTEHHH MOMKHO YBEH/IETE pa3Ho0OpasHbIX
MOJJIKCKOB — npydosukos, ayxanorx, kamywerx. Ha nHe BofoémoB oburarwor Ges-
3y6Ku, KOTOPBIE HATIOJIOBHMHY 3apPLIBAIOTCA B IPYHT.

Beio #H3HL MPOBOAAT B BOAe HIHM pAAOM ¢ Hell ofbikHo8eHHbLIE MpPUumon, 03ép-
Haa U npydoeaa aszywxu. B Tronme Boawl oburaiT pasHoobpazHble peiObl, cpeau
KOTOPHIX €CTh PACTHTENbHOANHBIE, XHIHLIEe M BeceAjHble. B nmpyaax m osépax
¢ OBMABHON PACTHTEIBHOCTHI) YACTO BCTPEYAOTCA KaApacu, casanbl, WYKU.

B npubpesubix sapociaax obMTaeT MHOrO BOAOILIABAIOIIMX OTHI — UMOK,
zyceii, aebedeit, waex. Ha yroxk maunbosee M3BeCTHA M IIMPOKO paclpocTpaHeHa
obbiKkHoBeHHaA Kpakea. OHa KOPMHUTCA Ha MEJTKOBOAbe, JOCTABAA C MTOMOLIBIO KO-
BA BOJHBIE DPACTEHMA, HACEKOMEIX, MOJUIKCKOR, MeJIKHX PaYKOB,

K :xu3nn Ha npubpeKHBIX MeJIKOBOJBAX O3Ep ¥ NPYAOB NpHcnocobMiancs yan-
Jsit. BeicoKHe HOMM € HMIMPOKO PACCTABJIEHHBIMH HAJMBI[AMH MO3BOJSIT MM Hepe-
ABUraTLCH Aaxke no HonorucroMy rpydTy. Brarogapa AAMHHOIN Miee M CHUNLHOMY
KJIIOBY OHHM CXBATHIBAKT MeJKYIO DBIDY, NATIVIIEK, HACEKOMBIX M ADYTIHMX BOJHBIX
MHBOTHEIX,

ITo Geperam o3ép BeTpeuaroTcs ondampel n 80danbvie noaésxu. OHIATPEI POOT
1oJizeMHbIe HOPBI, VCTPAMBAA BXO/l B HUX HEMHOTO HMIKe YPOBHA Bojbl. [[na aumos-
KH OHM COOPYKAIOT HA OTMeJIAX XaTKH U3 PACTHTENBHOrO MaTepHasia, cCMelllaHHOro
¢ unoMm. BEYTpH xaTKM ycTpanBaeTcHA I'He3Jl0, BBIXOJ M3 KOTOPOIc OTKpPBIBaeTCH
B TOJIIY BOJEI.

IIpHPOAHBIE COOBIMECTBA JYVT0B. Ha paBHMHAX pacnonaraloTes Jyra — YYacTKH
3eMHOH MOBEPXHOCTH, HA KOTOPLIX CIJIOMIHLIM [IOKPOBOM PACTYT MHOrOJeTHHE Tpa-
Bei. B gonmHax pek pacrosarawmTcs 3aluBHBIC Jyra, NOKpBIBAWINHecHd BOAOH
BO BpeMA NOJOBOALA. JIYyroBele Tpaebkl XOpPOIIO OCBEIANOTCHA COJHIEM, IOJy4as
MHOTO cBeTa ¥ Tenna. OCHOBY pacTMTENBHOCTH Ha Jyrax cpejHell VBJIa>KHEHHOCTH
COCTARJHANIOT 3MAKOBBIE PACTEHHA: 08CAHULA , MAMAUK, MUMOpeeska, AUCOXBOCHL.
710 MHOTOJIETHHE TPaBhI C XOPOIIIO Pa3sBHTLEIMHM KOPHAMHM, KOTOpBIE IHPOKO M Y-
foxo npoHuKawT B nousy. KopHal pactyT nyuxoM, obpasys I0THBII A8pH, KOTO-
PBI NpejoXpanAeT IOYBY OT BeIChIXaHUA, PazHoTpaBbe JIYIOB COCTABIAIOT JOMU-
Ki, KOTOKONBYUKY, 6ACULLKL, HUBAHUKW, KAe8ep.
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NAECECLHCL LWeBFCCTENL YCTENELTA

“KNEBEP . s LIWKOPHW TI'IIC YENUETHUK

Puc. 103. NpupogHoe cooblectso nyra

Ha nyrax ofuTaooT sKHBOTHBIE, KOTOPBIE NMPpHCHOcOOMINCE K MKHSHH CPeJd TPa-
BAHUCTHIX pacTeHH# (puc. 103). OcofeHHO MHOro 3/lech HACEKOMBIX: JKYKOB, MVX,
fafovek, Ky3HeYHKOB, M4én, mMenei, oc. O6HIMe pACTHTENLHON NHINM M HACEKO-
MbIX [IDMEJEKAET HA JYT ITHI — Nepeneiog, kKopocmeneil, mpacozysok . Ma xunr-
HBIX IITHI] HA JIYIaX MOXKHO BCTPETHTH AY2068020 U noaesozo ayneir. Ha nyrax gyacro
BCTPEYANTCH ROA€BAR Mblib U obblkHosennar noaéerna. MUz Bolee KpynHBIX
JHHBOTHRIX HA JIVFAX MOKHO BCTPETHTh O0BIKHOSEHHYIO AucCUlYy W 3allya-pycaxa.

I[IPHPOJIHLIE COOBIIECTBA BOJOT. Bomora — 210 npHpoxHble coobiiecTBa, KOTO-
peie 00pasyIOTCA HA CHJABHO YEBIAKHEHHBIX Y4YACTKAX 3eMHOH IIOBEDXHOCTH.
Ha Gonorax BeTpedYalTCcd HH3KODOCIBIE COCHEI, KOPHH KOTOPHEIX PacHoOJIATANOTCH
61u3Ko K noBepxHocTH. M3 KycrapEuKoE Ha GosoTax o6srveH GaryIsHHK 60JOTHBII,
BCTpPeYaeTCA ATOAHBIH KVCTADHHK IolybHKA.

Bonkme Becero Ha Gomore MxoB. K MX 4Hcay oTHocHTcA Genwlil Mox cghazHym
M 3eJEeHBIH MoX KiykywkKkun aén. Ha ciharnossix GosoTax pacnpocTpaHéH KyCTApHH-
YeK € JIedAaduMH cTebnamMm — iawoxkea. Ha Bonotax pacTéT MHOrO pasiIHYHBIX
BHJIOB OCOK.

Hs ;xnBoTHRIX Ha BooTax BeTpedaeTCds MHOTO HaceKOMbIX. 3eck oburawoT pas-
NUYHLIE YEDBH, MOJUTIOCKH, TATVIOKH, ragioxid. K skusau ua bonorax npucnocobu-
AMck MHorve noruubl. K ux umcny orHocaTCca aucmet, yaniu, asinu, Gexacst,
1 36 kpoHwHenst. JITMHHEEIE HOTH ¢ IIHPOKO pPacCTABIEHHBIMH naJ!LJ:l;flmn MO3BOJIAKT
HM HepeJIBUTATLCA [0 TOOKHMM MeCTaM, a JUIMHHaA [IedA ¥ CHIbHBEIH KJIIOB — CXBa-




CKauaH C

T LW E Y TP G P R A A LW W G PO R e A
lhasa 4. MpupogHsie coobuecrea

-

NATVILUKA KYILNNABYH

COATHYM KNIOKBA POCAHKA

Puc. 104, NpupopHoe coobuecrso bonoTa

THIBATE PASTHYHEIX ITOABMKHEIX BOAHEIX XXUBOTHEIX. O6uTatoT Ha GooTax W XHII-
HBle NTHIL. K HUM oTHOcATcA GONOTHBINA AVHE, 60n0THaA coBa. H3s MiuekonuTaio-
IMHX Ha GosoTax BCTpeYaloTcd BOAAHBIEe IIOMEBKH, BhIApa, oEgaTpa (puc. 104).

IIpuPOHKIE COORNIECTEA JECOR. Jlee — aTo npupoasoe coobinecrso, ofiaza-
TeAbHOH HACThI0 KOTOPOro AsnsawTca gepesba (puc. 105). B cocras necHsix coob-
OIECTB TAKMKE BXOMAT PASIHYHBIC KVCTADHHKHM, KVCTAPHUYKH, TPABLI, MXH, IpUOLI,
AUITAHHWKHY ¥ pasHoobpasHbie JKURBOTHRIE.

B zapmcumMocTH OT Npecbnajaoiigx BHA0B JePEBELEE PAZIHYANT JTeca MeJlKoTH-
CTBEHHBIE H ILIMPOKOJHUCTEEHHEIE, TEMHOXBOHHEIE M CBETJIOXBOHHBIE, a4 TAKME CMe-
maHHBe. B MEeJTKOTHCTEEHHBIX JIecaX PACTYT TaKHe JlepeBhdA, Kak Depesa, ocHHA,
onexa. Jlna MUPOKOTHCTEEHABIX JECOR XapakTepHE Ay0 Yepemrdartwiil, 6y mec-
HOH, KJEH NJIATAHOBHAHBIN, AceHb 0OBIKHOBEHHBIH. M3 TpaBAHMCTHIX pacTeHHI
B MIHPOKOIHCTEBEHHOM Jecy oDBIYHEI JAHALIIN, BOPOHHI I'Mas, JIOTHK, MeTVHHIA.

Jlns CBeT/IOXBOMHBLIX JeCOB XapaKTepPHbl cOCHA oDBIKHOBEHHAR, JUCTBEHHHILA
cubupckas. B TeMHOXBOMHEIX JecaX DACTYT €Jb, MHMXTa, cOocHA cubMpcxKasn.
Muorue pacTeHHA XBOHHBIX JeCOB ABAAKTCA BCYHOZEMEHBEIMH. IJTO IDpYIHAHKH,
KHcnuna obLIKHOBEeHHAR, BepOHHMKA NeraperseHHas, GpycHuka, sumonmwbra,
JTHHHEHA CeBepHAaH.

SAP¥CHOE PACTIONIORENHE PACTEHHI B JECY. BelcokocTBONBHEIE epeBbA (ACeHb,
ayo, ens) B mecy ofpasyioT sepxunit apyc. [lox AmMm pasmemaiorcsa 6oslee HH3KO- 137
CTBOJIBHEIE [epeBhA BTOPOTo Apyca: pabmaa, A0I0HA AUMKas, KIEH TaTapCKHIL.
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Puc. 105. NpupoaHoe coobllecrso cMellaHHoro neca

CeobogHoe DpoCTPAHCTBO MEM/IV HMMH 3AHATO KVCTADHHKaMH, 00pasyiolIuMH Tpe-
THI HpYC: JelHHA, 3KHMOJIOCT, KpyLinua, 6epeckner. BaMsxe K HOBEPXHOCTH [104YBLL
pACnonarawTed TPABRl M KVCTADHHMYKH — 4YeTBEPTHIA Apye, a4 NHoJ HUMH H pHEAOM
¢ HIMH — MXH H JHIDAHHWKH, COCTABIAIOIINE NATHIE apyc (puc. 106).

Ha mouse B Jlecy Bcerjla MMelOTCH ONABIIME JHCThA, OTMepiIne noberu, cyxue
BETKH. JTO JecHad nojcTHIKa. B Helt MEoro rpubor u GaKkTepHil, KOTOpPhIe pa3jara-
IOT OCTATKH IOrHBIIMX OpraHuamMoB, oborama-
OT MOYBY I'YMYCOM M MHHepPaJbHBIMH COJMAMH.

JIECHBIE KHBOTHBIE. B mecax BcTpedaeTcsa
fonklIce KOMHYeCcTBO pasHOOOpasHBIX HACEHO-
Meix. Cpet HEX MHOIO #YKOB, Dabouer, MyX,
koMmapos. Bamuoil yacrTeio JecHoro coobioe-
cTBa HABJIAWTCH pbIXKHE JeCcHbBIE MYypaBbH.
Hz xBowm, 0610MKOB BeTOUEK W CTeDEILKOB TPAB
OHHM CTPOAT rHE3/la — MypaBeHHHKH, BBICOTA
KOTOPBIX MoOkeT npesblmartk 1 m. Kpome nag-
3eMHOH YacTH B MypaBeHHMKe ecTh ¥ IIOJA3eM-
HafA 4YacTh ¢ Xomamu. B Kammoil MypaBbHHOM
CceMbe HACUHTHIBAIOTCA JECATKH ThICAY ocobei.
Mypaseu — xumupnkd. OHM BRIKADMIHBAIOT
Puc. 106. Apyckl B cMeWaHHOM necy CBOHMX JHYHHOK [APYVIHMMH HACEKOMBIMHM H HX
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IMYUEKAMH. PrlXHe JnecHEIe MYypaBEbH 3alllHIIANT JeC 0T MACCOBOID pPaZMHOME-
HHA HACEKOMBIX, MOCAANMNIIHYX XEBOK H JHCTEA JepDeBheE — NHJIHJIBIIHKOB, COBOK,
AJeHNII.

B cMenIaHHBIX M MIMPOKOJHMCTBEHHBIX JIECAX BCTPEYANOTCH OCTPOMOpAAs M Tpa-
BAHASA AATYVIOKH, 0D KHOBEHHAA ¥ jeféHan xabel, senénas Amepriia, obbIKHOBEH-
Haa ragioka. Ha nrun MEorounciaeHEsl 3AGIMKH, APO3Abl, JATILI, CHHUIBI, eIk,
B necax >XHBeT MHOT'O MeJIKMX SBEPEE. 9o NecHadz U AEJITOrOPJIad MBIIIH, DhIAAA
NoJEBKa, coHM, Gyposybka. OgauM M3 HanboJee IMMPOKO PACIPOCTPAHEHHBIX
JKMBOTHBIX JecoB ApnfgercHa kaban. B necax obuTamT TakMe XMIIHEIE XHBOTHEIE,
KakK JHCHIILI, BOJMKH, XOPbKHM, NOPHOCTAH.

3AMOMHHTE l
lMpupogHsie coobujecrea: ozepo, npys, 6onoro, nec, ayr

lMPOBEPBTE CEBA

1. Yem npyg otnuuaercs ot ozepa?

2. lNo4eMy OCHOBHbIMK NPOH3BOAMTENSMH OPraHWYECKMX BELLECTB B O3Epax M npyaax
CNY»aT MMKPOCKONHUYECKHE BOAOPOCM?

3. Kakue pacteHus npeobnapaiot Ha nyrax? o

4. Moyemy Ha nyrax oBMTaeT MHOro HaceKoMbIX-onblnuTenen?

5. Kakue ﬂpHEI’IDCﬂ‘EﬂEHHH K COBMECTHOMY CYLLECTBOBAHWIO PA3BWNMCb Y PACTEHMM,
NPOM3pacTalolmx B necax?

6. Mcnonbays puc. 104, pacckasmute ob opraHuamax, Hacensowmx 6onora.

Mouemy coobLLecTBO >KUBbIX OPraHM3MOB B aKkBapMyMme He MoXeT cyuiecTsosartb bea
NoMoLUM Yenosexa?

I IIIIIIIIIIIII

Mos na6oparopus

A/1A3 TIOBO3HATE/IbHbIX

3a nocnegrue 500 net npu y4acTuu Yenoseka Bbino yHWuToXKeHo 2 /3 nokpoisato-
wwux 3emnio necoe. Boictpee scero neca yHuutoxawot 8 OxHol Amepuke, Adipuke
W lOro-Boctounon Asun. 3a nocnegHue 200 net nnoljaab TPONHUYECKKX NECoB cokpa-
TMnack B 2 pasa. CokpaweHve nnolwanm Necos NPMBOAMT K TOMY, YTO B BO3AYLIHOW
obonouke 3emnu octaerca npuMmepHo 1/5 YacTt yraeKMCNoro rasa, KOTOPbIH NOCTY-
NN B HEE B pe3ynbTaTe AeATENbHOCTH Yenoseka 3a nocneguue 10 ner.
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§ 2 HNCKYCCTBEHHBIE
* COOBIIIECTBA

CO3AHHE MCKYCCTBEHHBIX COOBHIECTE.
B panéxom npomsioM dYeJoBeK cobHpan

1. Kakue pacteHus esipalivsaet yenosex? JHKOPACTYIHMe PpACTeHHA H OXOTHJICH
2. Kakux CenbCHOXO3AWCTBEHHbIX HHBOTHbBIX HAa AHKHX EusorHeiX. Ilpn  atom
pa3soauT “enosex? OH He 0KA3LIBAJM CepLE3HOI0 BosAeHcTBHA

Ha HpuUpojHble coobinecrea. IlpumepHo
10 Tweic. Jer Hasajl MOOH HaAVYHIHCH
BBIPAILIIMBATH C'beJ00HbIE PACTEHHUA, CTAMH OJLOMAIIHHUBATL H PA3BOAHTh KHUBOTHBIX.
HonoaauTenbHble HCTOMHUEN THITH VIVHIIHIR VCIOBHA HUSHM JH0e.

C yBenuueHHeM YHCIEHHOCTH HeJOBEYECTBA BO3PACTANHM MOTPeOHOCTH B IpPO-
AVETAX DUTAHUA. (14 BRIpAIIHBAHUA PACTEHHH M pa3BeJeHUA KUBOTHBIX YeJOBeK
BeIpyDaeT Jeca, pacmaxuBaeT ayra, ocymaer Gonora. BmecTo nmpuposHBIX coob-
IIeCTB CO34ATCA MCKYCCTBeHHbIe cooduiecTBa — 3To cooflecTBa OpraHU3MOB,
CO3/laBAEMEBIE H NOJJAePKHEAEMBIE HeJIOBeKOM. B ecTeCTEEHHRBIX YCI0BHAX PACTEHHUA
pacTyT B cOODIEcTBe ¢ MHOMKECTBOM APYTHX PacTeHMH, KHBOTHBRIX ¥ MHKpOOpTa-
HH3MOB. B MCKyCcCTBeHHOM cooDInecTBe TAKOrO pasHooOpasudA HeT.

Cpesn MCKyCcCTBeHHBIX coobinecTs Hanbosiee pacnpocTpaHeHbl arpocoofmecrsa
(oT rpeu. azpoc — noae). [lpuMepamu Takux coobIecTs ABAAKTCA II0A0BEIE CAMLRI,
Oropoakl, noJaA, BUHOrpagHuKy (puc. 107), }KMBOTHOBOAYECKHE KOMILJIEKCHI € IIPH-
JeTalIMEMH K HUM MCKYCCTBEHHBIMH nactiuimamm. OHM cosgaloTcs AN Toayde-
HHUsA pacTeHHeBOAYeCKON H XHBOTHOBOJAYECKOH npoAykuuu. B HacToAllee BpeM#A
MCKYCCTBEeHHEIe coobilecTBa 3anumMatoT npumepao 1/10 yacTs IOBEPXHOCTH CYILIHN.

[IpeumyiecTBaMu arpocoobuiecTs nepej NPpHPOAHLIMH cooblecTBAMM ABISET-
cA TNPOM3BOACTBO HeoOXOJMMBIX ANA 4YeNoBeKa INPOJAYKTOB pacTeHHeBOJACTBA
M AKHMBOTHOBOJCTRA ¥ BONBINIHE BOSMOMHOCTH YEEJIHYEHUA NPoAYKTHEBHOCTH. OHAKO
OHH MOTUYT CYIIECTEOBATE TOJLKO NPH IOCTOAHHON 3aboTe 0 NJI0A0POJAMH MOYEERI,

Puc. 107. NckyccTeeHHble coobuwecrea: none (a), nnogoeeid cag (6), suHorpagHuk (8)
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ofecnedeHHMH pacTeHHMH BJaroil, oxpaHe BeIpalllMBaeMbIX PACTEHHMH M KHBOTHBIX
oT HeOJIATONPHATHLIX BO3AeHCTBHHE ADYIMX OPraHU3MOB.

IToE KAK MCKYCCTBEHIOE COOBMECTEBO. Ilone — ato pacnaxaHHBIH YYacTOK
3eMHOM MOBEPXHOCTH, HA KOTOPOM BbIPAL[MBAIOT TPaBAHHMCTBIE PACTEHHSA.
B mameit cTpane Ha MHOIMMX NOJAX BRIPANIMBAIOT JEPHOGLIE KYAbmMYypbl. — IIIe-
HHUILY, POMb, AYMEHb, OBEC, KYKYpPYy3y, rpeduxy. Cpead HUX nepBoe MeCTO 3aHH-
MaeT NileHHia.

ITone kak MCKYCCTEeHHOE cOOBIECTRO MMeeT CXOACTBO C JIYI'oM, HO He Tak Gora-
To pasHooOpasueM HUBBIX OpraHuaMoB. OCHOBHBIM NPOM3BOAHTENEM OpraHHye-
CKHX BelecTB Ha 1oJie ABJAAeTCS BeIpallHBaeMas KyabTypa.

Ha nonax KyJIbTYPHBIM PACTEHHAM CONYTCTBYIOT WU copHble pacmenus. OHM
BBLIHOC/IHBEE KYJAbLTYPHBIX pacTeHHMH, MOIVIOMa0T M3 [MOYBbI MHOIO BJATH M MHHe-
panbHBIX BemecTs, Ha mmennvynoM nose ofbIMHBEI TAKHE COPHBIE PACTEHMA Kak
OBCIOT, MET/IHIA, 0COT, BAaCHNEK. Ha KyIbTYDPHBIX pACTEHHAX NAPASUTHPYIOT Pa3IHy-
Hbie rpubnl. [Tinenuna mopaskaeTcs rJIOBHEN, COOPBIHBEM, PHKABYMHHBIMY rpubamu.
IIpn nopaxeHWH roJOBHEH KOJOCHA IIIEHHIIB] CTAHOBATCA CJIOBHO OOropeBIIMMH
M 3épHa B HUX He ofpasyioTcd. P:apunHHBIe TpHOB] MOPAMKAOT JMHCTLA MNIIeHHIH,
KOTOpLIE CTAHOBATCA G/1eHO-3eJEHBIMH € PBIKEBATO-KOPHYHEBLIMH IIATHAMH.

OrpoMHOE KOMHMYECTBO KYJbTYPHBIX PACTEHMI Ha MMOJAX NPHBIEKAET MHOMKECTBO
HACEKOMBIX, KopMmamuxesa umu (puc. 108). Ha nmenmyuHbIix noaax oburaer KJaon
BpejiHaa uepenamka. On npokanbiBaeT credaH NMUIEHHNL! M [IMTAeTCH €€ COKAMH.
[Ipm umcnenHocTn 3—5 xkaomok Ha 1 M” moBpe:xJaeTcsa OKOJO NOJOBHHEI NoGeros
nimeHunbi. Bo Bpems obpasoBaHMsA KOJOCheB KJONB M HX JAHYWHKH COCYT COKH
H3 3épeH. B peaynwraTe sépHa cmopmmeaiorea. Myka M3 TaKHX 3€peH He NPHUTOJHA
JAnA BEINMeYyKk# xJeba. Ha mmeANMYHBIX MONAX AKUBYT MOJeBble MBIIIH, TIOJEBKH M APY-
rie pacTUTeNnbHOAHbIe 3BepbKi. OHM MUTAIOTCH SEPHAMM MIIEHHILI M € 3e/eHbLIMH
HacTBIMH.

Puc. 108. MHorofgHble BpeanTen KyneTYPHbIX pacTeHWi; capanya (a), coeka (B), 11‘.‘.1
Manckvi xyk (B), megsenka (r)
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Copable pacTeHHs, BpeauTens U OonesHH
MOTYT YVHHYTOMHTL BCE MOCEBBl KYJALTYPHBIX
pacreHuii. [TosromMy ansa noaydeHus Xopolnero
ypo#ad NHJH BRINAJBIBAIOT COPHBIE pacTeHHAd,
cOBHpalT UIH YHHUYTOMKAKT ¢ [OMOIILI CcIle-
HaAbHBIX CPEJCTB HACEKOMLIX, HAHOCHIIMX
Bpel KVILTYPHLIM PACTEeHMAM, ODpegyIpexga-
IOT BO3BHHKHOBeHHe 3abo/leBAHMIMA.

BeipamuBaeMble Ha NOJNAX KyJALTYPHBIE pac-

Puc. 109, Neconapk TeHHA 06pasyioT MHOIO OpraiM4YecKHX BeIlecTB.

[Mocne yBopuu ypoxkas Ha 108X OCTASTCH MAJO
pPacTHTeNbHBIX OCTATKOEB, B Mo4YBe offpasyeTcs Majo HeperHod M ee IJIOJOpPoAHEe
yMeHbmaercda. Yrobel Ha caeAVIOMIMIi rojl BHOEb MOJYYHUTH BBICOKHMH yposKai,
YeJ0BeK J0JIeH BHOCHTL Ha noasa yjgobpenusa. IlostTomy none Ge3 mocroaHHOI
3aB0TEI YeJJOBEKA OO0 CYIIeCcTROBATE HE MOMET.

JIECONAPKH H rOPOJICKHE TIAPKEH KAK HCKYCCTBEHHBIE COORIECTBA. Jleconaprn —
3TO 3eJIeHBIe 30HBl BOKPYT TOPOfiOB, OKYJIBTYPeHHEIE YeJl0BEeKOM H NnpHcnocobieH-
HbIE AJIf Maccoeoro orabixa (puc. 109). dpesecHble HacaxAeHUA B ropojlax, saHu-
Mawiie obIIMPHbIE TEPPHUTOPHH H CAYKAILHE A8 OT/bLIX4, HASLIBAIOT FOPOJACKHMH
napkaMu. B OTIHYHE OT €CTECTEEHHEIX JIeCOB TOPOJACKHEe NMADKH M Jecomapky
He ABJAKTCA CAMOPEryIHPYHIINMHACA CHCTEMAaMH,

B neconmapkax M ropoACKHX Iapkax o6bIMHO OTCYTCTBYIOT 3apOCHH KYCTADHHKOB,
obnoMaHHble BETKH M FHHMIOIHe [IoBaldeHHbIe JepeBba. [lo MHOroYMcIeHHBIM TpOIaM
eXeHeBHO NPOXoanT Donkiioe KonudecTso moaei. [TosToMy nousa B napkax CHILBHO
VIJIOTHEHA H COJAeP:KHT Maio Bosayxa. Takue ycnoBHA HeOMaronpHMATHE JUIA KOpHeH
AepeBbeB M OpraHuaMoB-nodpocofpasosareneii. OT BRITANTHIBAHUA NOrMbalOT MHOTHE
MHOTOJeTHHE TPaBhl.

B cosjlaBaeMblX 4eJI0BEKOM [IapKax M Jlecolapkax BhICAXKHMBAIOTCH pasHble jJepe-
Bhi. 1lpH aToM YYHTBIBAETCHA MX cOOCODHOCTE K OYMCTKE BO3AVXa, oDpasoBaHHIo
NJIOAOB M CeMAH, HeoOXOAMMBIX 14 NHTAHHA pPas3sJIHYHBIX XHBOTHBIX, 3CTeTHYe-
cHad NpPHMBJIAEKATENbHOCTH AJA Jiojeil. Boablioe 3HaYeHHe B KHU3HH JIECONAPKOB
UMenT OTHbI. OHH PeryIupyioT YHCIeHHOCT: HACEKOMBIX, HAHOCALHMX Bpel Aepe-
BEAM.

OCOBEHHOCTH ATPOCOOBIIECTE. M3BecTHO, 4TO BajKHBIM CBOHCTEOM OPHpPOJHOTD
cooflecTBAa ABIAETCA €r0 YCTONYHBOCTE 34 CYET BHAOBOro GHOMOrHYecKOro pasHo-
obpasna IPOAVIEHTOB, KOHCYMeHTOB M peayvienTos. [lo cpasHeHHIO ¢ eCTECTBEH-
HEIMH IPHPOIHBIMH coobinecTEaM¥ B arpocoobigecTBax yOpolgeHa CTPYKTYpa
M PesKo CHHKeHO BUAOBOe pasHoobpasmue.

HMcxona w3 xosalicTBeHHBIX noTpebHOCTel 4YenoBek caM ollpejleifeT COCTaB
BEIpalllHBAEMbIX PACTEHHI H pasBOJAHMLIX 3HBOTHBIX. JTO AenaeTcda AJA Moayde-
HHA BBICOKHX VPO AaeB CeJIbCKOX03AHCTBEHHBIX PACTEHHHA M HauboMbIIero Konmuye-
CTBA MPOAVKTOE KHEOTHOBOJACTEA.

OpHako arpocoofiecTea He cnocofHBI K CAMOBOCCTAHOBJIEHHIO H caMOperyJu-
poOBaHHIO, NMOJBepH#eHbl yrpos3e rubes oT MAcCOBOro pasMHOMEHHSA BpeguTe el
unau bonesueit. Mexkycersennbie coobiectsa ne obnagator 6MonornuyecKoi yeToHdqmn-

1 42 BOCTBI) ¥ He MOT'YT CYLIECTEOBATh B Te4YeHHE JNHTeNbHOrO BpeMeHH. Bes yuactua
YyeJioBeKa arpocooblecTBa 3epHOBBIX M OBOIIHBIX pacTeHHI cyIlecTBYIOT He Dolee
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roja, ArofiHbIX pacreanit — 3—4, naogoswix cagos — 20—30 ner. 3arem oHH
HCUYE3alT ¥ 3aMelllaloTeHd eCTeCTEBCHEBIMH.

3ANMOMHHTE
HckyccreenHoe coobujectso » Arpocoobujectso + [lone « Jleconapk

MPOBEPBLTE CEBA

. Yto takoe wckyccTeeHHoe coobuiecteo?
. KakoBo 3aHaueHWe arpocoobLlecTs B u3HW yenoseka?
. Yem none otnuuaetca ot nyra? '?
. Moyemy Bugosoe pasHoobpazue B neconapke mMeHblue, 4em B necy? -
. Mo4emMy uckyccTBeHHble coobliecTsa ABNAIOTCA HEYCTOMYMBbLIMK? |
. Mcnonbaya puc. 108, pacckaxute 0 MHOroagHbIX BpedMTenax KyNbTYPHbIX pac-
TEHMH.

o b b=

Mouemy 8 UckyccTBeHHbIX coobliecTeax Uenu nuTaHKWs Bonee KOPOTKHE, YEM B NPH-
poaHbix coobuecrteax?

I,

Mos naGoparopus

| UCCIEAYNTE J
M3YHEHHUE MCKYCCTBEHHOIO COOBLLUECTBA AKBAPUYMA
W EFO OBUTATENEN

Llens pabotel: BbIRBHTE HEKOTOPbIE 3aKOHOMEPHOCTH, CBOMCTBEHHbIE MPUPOAHBIM
coobulecTsam.

Marepuansl H o6opyfoBaHHe: aKBAPHYM € BOAHbLIMH DACTEHHAMM M KHBOTHbBIMM.
Xopg paboTtei

=

. OnpepenuTe, KakMe OpraHM3Mbl >KHBYT B aKBapHyMe.

2. OnpepenvTe, Kakue 3KONOrHYECKWE (haKTOPb! XapakTepHbl ANA AaHHoro coobuye-
CTBa, M NPOAHANWU3MPYHTE, HACKONBKO OHW COOTBETCTBYIOT TpebosaHuaM, Heobxo-
OMMbIM ANS HOPMANbHOW u3Hu obutatenel akeapuyma.

. CoctaBbTe cxeMbl BCeX BO3MOMHbIX NMLUEBLIX Lienei B akBapHyMHoM coobuiecTee.

. BoiacHWTe, KakHe M3 3TUX NULLEBbIX Lened MMET MECTo B BalleM akBapHyMe.

. CpaBHMTe akBapWyM C ecTecTBeHHbIM BofoéMoM. B uyém 3aknioyaertca cxoAcTeo
aTux coobuwecte? Yem obycnoeneHbl Wx paanuuus?

6. Mo peaynoratam pabotbl caenaiTe BbiBog M OHOPMUTE €ro B BHUAE NPEe3eHTaLMWM. 143
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§ 2 )KUBOTHBIN )
* U PACTUTEJIbHBIN MUP
IIPUPO/THBIX 30H

IIpurPoaHBIE 30HB. B 3aBHCHMOCTH
OT TOTr0O KaKHMe NPUpPOAHEIe coobllecTsa
Kakne opraHnamsl oBMTaIOT B XBOMHOM npeobaafiaoT B YCAOBHAX ONPEAeIEHHOr0
necy? KJIHMMAaTa, V9€HbIe BbIJeAAI0T NPHPOIHbIE
30HBI — YacTH reorpadudeckoi obonou-
KH 3eMJIH, KOTOpPbIe OTIMYAalOT 0coDeHHO-
CTH HUBOTHOIO M pacTUTelbHOro MHpa, peiabeda u xaumara (puc. 110).

BrienaoT Takue KPyHNHBIE NPHPOJAHLIE 30HEI, KAK SKBATOPMAJbHBIE TPONHYe-
CKHe Jsieca, NIYCTBIHM ¥ MOJAYIYCTHIHH, CTelH, CMelllaHHble M IIHPOKOJIHNCTBeHHbIE
neca, Taiira, TyHApa, apKTHYECKas M AHTAPDKTHYecKas nycTeinu. J{na xampaoi npu-
POAHOIT 30HBI XapaKTepeH CBOH PACTHTENbHBIN M AHBOTHBII MHP.

BUIAMHBIE 9KBATOPHAJIBHBIE TPOIIHYECKHE JIECA. 30HA BAAYKHBIX IKBATOPHUAN L
HBIX TPONHMYECKHX JIECOB pacnonoxeHa ebausu sxpartopa. B 2T0of 30He B TeueHHe
BCEro rojia BRICOKaA TeMIepaTypa ¥ BIaMHOCTh Bo3gyxa, O6unbHBIe OCajiKH paBHO-
MepHO pacnpejfiesledsl 110 BCEM BpeMeHaM roja.

Bo BraskHOM 3KBATOpHANBHOM Jecy ofuTaeT caMmoe Doablllee KOMUYECTBO BUOB
pacTeHH H KHBOTHEIX (puc. 111). Ha ogHoM rekrape mHOra npouapacraet jgo 200
BH/IOE JePeBbeB.
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Puc. 110. NMpupoaHbie 30HBI 3eMnK
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Puc. 111. BnaxHbiid TROMMUYECKWIA Nec Puc. 112. Xapkasa nycTsiHAa

3nech 0BHTACT BEJMKOE MHOMECTBO BHAOB Hacekombix. IlpemcraBurenamMm mie-
KONUTAILIMX ABIAKTCA Jeonapibl, 06e3bAHbl, DeJIKU-NETATH, JEHUBIBI, TAIMPLI.
B 270il 30He MHOI'0O NITHI[, KOTOPEIE NpPEACTABICHBl OPJIaMH-TAPIHAME, ITONYTadgMH,
AATIAMH, TYKaHaMH, roanuHaMu, Koaubpu. M3 npecMeIkaloniMxcs BO BAAKHOM TPO-
nuYecKkoMm jgecy obUTalOT XaMesleoHsl, JpeBecHble 3MeH, MeKKOHbI, HI'yaHbl, araMbl.

OCHOBHYI0 YI'PO3Yy AJMA BAAMHBIX TPONHYECKHUX JIECOB NpejCTABIAAET 3aroTOBKa
YeJ0OBEKOM JIpeBeCHHBI, IPHBOJAANAA K MCYE3HOBEHHIO MHOTHX BHJAOB pacTeHHIH
H KHMBOTHBIX,

Ilvereinn. B nycThiHAX BBINAZAET MAJIO OCAJIKOB M IPOMCXOAAT BosblIne cyTOY-
Hbi¢ M3MCHCHMA TeMIieparypbl. PacTHTeNILHOCTE B NVCTRIHAX ckyaHas (puc. 112).
BonsmIMHCTBO >XHMBOTHBIX NYCTHIHbL XHUBYT B Hopax. MHOrme M3 HHMX HMeOT
3ANIMTHYIO MecYaHylo okpacky. M3 KpyIHBIX MIeKONMHTAIMIHX B NYCTHIHAX 06HUTa-
0T Bepbamioabl, mAxelpanbl., M3 XMUIHBIX MJIeKONHTAIIIHX 3/leCh BCTPEYalOTCH
[IVCThIHHBIE PhICH — Kapakaibl. B NVCTRIHAX MHOTOMHMCIEHHL! pA3IMYHLIE IIpe-
CMBIKAIOI[Hecs: BapaHsl, araMsl, amMen, yepenaxu. M3 nrun B aToi npupogHoit soHe
BCTpedaloTca pAOKH, cajyki, cakcayibHble BOpoObH, NYCTHIHHEIE BEIOPKH, Denoro-
JIOBBIH CHIT, ACTPeDMHLIA OpPE.

CrEnu. B erenax (puc. 113) npeobaagaer TpaBaHMCTAd PACTHTEIBHOCTS, Jepe-
BBEE MaJsIo. 30HA cTened HaxoautTca Ha wre Pocecnu. B HacToAuee BpeMsa cTenH
[OYTH MOJAHOCTHIO pacnaxansl. [TosroMy AJs 9ToM 30HB XapakTepeH KyJAbTYPHBIH
JaggmagT, B KOTOPOM MOJA YepelyioTca ¢ nacTiuinaMm, HCKYCCTBEHHBIMH JIeCHBI-
MM MOCajJKaMH, cajlaM¥ M Hace/JléHHBIMH NYHKTAMH,

B crenHO#i 30He MHOTOYMHC/JEHHBI CYPKH, CYCAHKH, TYIIKAaHUHKH, PasIHvdHbIE
[MOMEBKH M MBIIIH. 37eCh BOAATCA CTEIIHbIE BHALI HHII[VX, BOJKH, JHCEI, CTElHbIe
xopbku. CTENHBIMH NTHI[AMM ABJSTCH CTPENeThl, KYypaBiH-KpacaBKH, CTelHbIe
OpJbl, CTellHbIe JYHH.

THnHYHBIME 00UTATENAMM CcTenel ABIANOTCA KapopoHkH. OHu 6slcTpO Geraior
110 3eMJie, BBICMATPHBAaA HaceKoMbIX. M3 npecMeIKawIguxca B cTeNHOM 30He obuTa-
0T 003k, TAAKKH, VAH, Aiepuibl. [JloBoMBHO MIMPOKO B CTENH NpPEeACTABIEHLI
HACEKOMBIe. 3/leCh MHOI'O KY3HEYHKOB.

CMEMAHHBIE H MHAPOKOJUCTBEHHBIE JECA. 30HA CMEIIAHHBIX H IIHUPOKOJIN-
CTBEHHBIX JIECOB BAHMMAET 3HAYMTENbHYIO YACTh TEPPUTOPHH Haweil crpansl. s
3TDH 30HBLI XAPAKTEPHLI TAKHE BBICOKOCTBOJBHEIE JepPEeBLA Kak ayd, nuna, KIEH,
BA3, COCHA, esb. [1og ux nogoroM pacnoiaraoTcd HeBeICOKHe fepesbsi. Hanousenubii
noxkpos 06pasoBaH pasIMYHBIMH TPABAMH.

145
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AHYPABIb IEPEFEN

JIoWAAb XOMAK KOPCAK
NMPKEBAINECKOIO

Puc. 113. PacTuTenbHbIA M KUBOTHLIR MUp CTEner

OburaTenamMu »Toil NPpUPOAHON 30HLI ABIAKTCA GIAropoJHLIN O0JeHb, KOCYJA,
kabaH, JecHas KYHHIA, HBOJTa, 3eJEHBIH ¥ cefoll matnel. M3 npecMmeIkaommxcs
3jlech BOTPEYAIOTCH rajioka, oObIKHOBeHHBIH VK. B soHe necoB Besej 3a BuIpYOKOi
JIECHBIX MACCHUEBOB PACCENIMIOCE MHOIO dXUBOTHLIX, XAPAKTEPHEIX JUIH NIOJeil ¥ nacT-
OMI: 3asdi-pycak, €:, YepHbIil X0pb, cepas KYpPOoIaTKa.

TaAfra. 3ona Taliry HAXoAUTCA CeBepHee JUCTBeHHBIX JecoB. B aToil npuponsoi
3o0He mnpeobnajalT XBOHHBIE JepeBbA: eJb, NHUXTA, COCHA, JHUCTBEHHHIA.
Beunozenénnle XBOHHLIE JIEPEBLS KDPYIVIBEIH roj cos3faiorT ryeTyio TeHn. [Insa raiirn
XapawTepHo obMIHe NOBEPXHOCTHEIX BOJ M 3HAYHTENLHOe 3abonauyuBaHHe TeppPUTO-
pun. Taiiroii sanara Gonbman uacTk Cubupu, poccuiickoro lansmero Boctoxka,
Kanams.

Jinsa Taiirm XxapakTepHb! OrPOMHBIE CKOILTEHHA MeJKHX KPOBOCOCYIIMX HACEKO-
MEIX — TrHyc. BpegurensMu XBOHHEIX JIeCOB ABAAIOTCA CHOMPCKHMIH HIenKoOnpAn,
cepasi MUCTBeHHUYHAS JIMCTOBEDTKA, @J0BLIe yeadul, Kopoea-runorpad.

Bonsumoe 3HaveHMe B NMUTAHUM MHOTMX JKUBOTHBIX HMeIOT CeMeHA XBOIHBIX
nepesbeB. B Taiire oburaior Gypeiii MegBeib, JOCh, PbICh, JIECHON JIEeMMHHT, Kpac-
Ha#d NMOJIEBKAa, BOJK, Mapan, GypyHAYK, ropHocrai, Henka, CBHPHCTeNb, OOBIKHO-
BEHHBIH CHEI'MDb, KEIPOBKA, TPEXNANLIH AATEN, IMIyXaphb, pAOYMUK, TETEepes, AcTpe-
OuHad coBa, NMUHHOXBOCTAS HeESCLIThH, Kiaécr-enoBHk. Merounum nungm ans
OOABLUIMHCTEA NTHI, — ATOALI U 3efIeHEIe YACTH PacTeHUWH,

1 46 Tyuapra. 3oHa TYHAPH HAXOAHTCA CeBepHee TAlrm W 3aHUMaeT nobeperkbe
Cepepuoro Jlepoputoro oxkeana. Tyaapa — obmmupHoe GeanecHoe NPOCTPAHCTEO,
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A8 KOTOPOTO XapaKTepHbl KOPOTKOEe W XO0J0OJHOE JIeTo, NPoJoJKHATeNILHAaA | cypo-
Baf 3uma, Koropaa Anurca 8—9 mecaner. ITogcrunaeMble BeYHON Mep3JOTOH
NOYBLI, ONpefenAlT npeobrajganue 3jeck MXOB, JMUIIANHUKOR, BIAroJiobMBBIX
TPABAHHMCTHIX PACTEHMH M KYyCTADHHYKOB.

B ryaape obuTalT KHBOTHBIe, NpHCcHocOOHBINMECH K CYPOBLIM YCJIOBMAM
(puc. 114). Muorme U3 HMX Ha 3UMY NpHobpeTaloT Helyio OKpacKy IoJl I[BeT CHEera.
M3 MIeKONUTAIONIHX XapaKTepHBI CeBepPHBIH OJIeHb, TYHJAPOBBIH BOJK, Tecell W
nemmuHru., Ma nrun ans 2Tod NpUpPoOAHOH 30HBI THUNHYHLI Genas M TYHApOBasA
KyponaTku, Genas copa, Kpeder, MOXHOHOrHIT Kamion. B neruuil nepuons 8 TVHIADPY
NpHIeTAIOT MHe3IHThLeA aebeau, yTeH, rycu. U3 HaceKoMBIX B TYHApe MHOIO Kpo-
BOCOCYIIMX KOMapoB, MOIIIEK, MOKDeILOB, ClIenHei.

APKTHYECKAS TIVCTRIHA. ApPKTHYecKas NYCTHIHA HEBIAETCH CaMO#l ceBepHOI
NpHpoAHoi 3oHoil. B 2Toil 30He KpaiiHe cypoOBBIH KIMMAT M TeMIepaTypa 3HMOH
onycraerca go —60 °C, a nerom noguumaercs Tonsko go +3 “C. XapakrepHoii oco-
6eHHOCTHIO APKTHYECKHX NYCTLIX ABAAKTCA JeIHUKH, TOMI[HHA KOTOPBIX Ha HEKO-
TopeIX ocTpoBax npesbimaer 200 m. M3-3a cypoBBIX YCIOBHI IMOCTOAHHBIMH 006H-
TaTeNAMH 3Jlech ABIAKTCA HeMHOIHMe HBOTHBIE, KH3HB KOTOPBIX CBA3aHA
NpeuMyIecTEeHHO ¢ MOpeM.

Bo spem#a AMMHHOTO HOJAPHOTO JHA CHOJIA NPUISTAIOT OIPOMHEIE CTAM BOJOILIA-
BaKIIMX IITHI[: Kallpbl, rarapky, YMCTHKH, TYNMHEKH, Tonopuku. Bece aTH nTHIb
HBICTPO JETAlOT, XOPOII0 NMpHcnocobiaeHbl K NMJaBaHWI M HbIpAHHIO. OCHOBHON
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MHINeH UM COVKaT MeJdKas peiba, pakH, MOJJMIOCKH, MopcKHe YepBH. Ha aumy ntu-
1Bl MOKHMAAIOT ADKTHYECKYI) IYCTHIHID.

Jlerom B AprTHKe Ha ApefdyIONNX TbIaX MOKHO BCTPETHTE TioJleHell. Bonksmryio
YACTh KM3HH OHM NPOBOAAT B BOMAe. 3Aeck oHM AobmiBaioT nouigy. K THnoMuaHbIM
FKHUBOTHBIM APKTHYeCKOH NYCTHIHM OTHOCATCHA Mop:H. OHHM obBHTAIOT B TeX MecTax
OKeaHa, rjie HMeloTcA ofIIMpHBIe 0TMeNnH, 6oraThle MOJTIOCKAMH, KOTOPLIE COCTAR-
JAKT OCHOBY MATAHUA MOPIKeH.

B apxruueckoil nycTeiHe obMTAST KPYHOHBLIA XMUOIHUK — 6Genslil MelBelb.
Ou 6eicTpo naasaet, Xopolno HeipAaeT. Ha cyine oH Tak:ke J0OBOK, KaAK M B BOje.
I'veras u nMnoTHas MepeTh HAQEKHO 3alluilaeT Tedo Gesloro MejaBela OT HaMO-
KaHHuA.

3ANOMHHTE

lMpupogHas 30Ha + IJxBaropuansHeii Tponnyeckui nec * [lycreiva + Crens
* CMmewaHHbiH nec » Tavra » TyHgpa * ApKTHYECKas NycTbiHA

lMTPOBEPBLTE CEBA

1. Yro takoe npvpogHan 3oHa?

2. Kakoebl ocobeHHOCTH PacTUTENBHOMO W ¥HBOTHOrO MUpa crenei?

3. Yem Takra oTAM4aETCA OT CMELLaHHbIX necos?

4. Kak pacTteHus W KMBOTHbIE npUcnocobnerbl K 0BUTaHUIO B NYCTbIHAX?

5. Yem pacTeHHs TyHOPBI OTNIHYAIOTCA OT PACTEHMH CMELUAHHbIX NecoB?

6. Ucnonbays puc. 114, pacckaskute o pacTMTENBHOM M XKMBOTHOM MUPE TYHAPbL.

Moyemy BO BA@XKHBIX 3KBATOPHMANbHbBIX TPONMWUYECKHX necax camoe Bonbluoce eMaceoe
pa3Hoobpasue pacTUTENbHOMO M MHBOTHOrO Mupa?

KPATKOE COAEPKAHMHE I''IABDI 4

B cxoaHbIX HPHUPOJHBIN VCJAOBHMAX HA OAHON TEppUTOPHUM MHUBYT 0cobH pasHBIX
BHUA0B pacTeHMI, KHBOTHBIX, rpubos n daxrepmrit. OHM BlauMOAeHCTEVIOT MeMXIV
coboil, npHcnocab/IMBaAKTCA K YCIOBHAM cpefibl 0GHTAHHA H NOALED/HKHUBAKT CBOE
CYIleCTBOBAHHE 4Yepes CBAZM JAPYr ¢ Apyrom. JT0 0O3HAYAET, YTO JKHBadA NPHUpOJA
COCTOMT He TOABKO M3 OTAeNbHBIX OPraHM3IMOB M BHAOB, HO M M3 pasHoobBpasHBIX
NpHPOAHBIX coobilecTs, HIH GHMOLEHO30B.

JIiwoboe npupogHoe coobilecTBO CYIleCTBYET KaK efUHOe Iefoe, Kak eIHHbIi
opraiusM. JTo obecredyuBaeTcA B3aMMOLeicTEMeM 006HTAIOIMX B HEM OPraHHU3MOB
APYr ¢ APYIoM M ¢ OKpy:Kawmeil cpenoit. Ecam arm cBA3M HapymapoTca, TO 3TO
MOXKET NPHEeCTH K rubenn Bcero coobimecTra.

Jnsa seipaluBaHus pacTeHHI ¥ pasBeleHHsA KUBOTHBIX Ye/I0BEeK CO3JaeT MCKYC-

148 CTBEHHLIE CDGEI.LI;ECTB& — aTo coobilecTsa OpragM3sMoRB, co3jlaBaeMblie M DOJIeDHH-

BagMble HeJIOBeKOM.




NELERS
)XUBAA NPUPOAA
M YENIOBEK

Yenosek M3gaBHa Wcnonb3oBan OKpy-
HAOWYIO CPpefly Kak HMCTOYHMK pecyp-
COB, OAHaKO B TeYEHWE O4YEeHb ANUTENb-
HOMO BPEMEHM ero AeATeNbHOCTb He OKa-
3blBana 3amMeTHOro BNHAHMA Ha ﬂpHp-Dﬂ-
Hble coobwectea. Ho yxe k XX Beke
[EeATENbHOCTL YeNnoBeKa cTana CHBHO

CKA3bIBATHCA HAa COCTOSHHM OKpPY)Kalo-
wier cpeabl. Bosnukna yrposa nonHoro
MCYE3HOBEHWS »W3HW Ha HalleH nnaHe-
Te. lNoHumasn ato, nlogu ctanu 3agymbl-
BaTbCA O HeoBXOAMMOCTH OXpaHbl OKpPY-
»arollel cpefbl.

Bbl Y3HAETE

— 0 TOM, KaK XO3AWCTBEHHAA AeAaTenb-
HOCTb 4YeNOBEKa BAMAET Ha NPUPOA-
Hbie coobuectea 3emnu;

— 0 HeoDXOAMMOCTH OXpaHbl NPUPOLbI;

— O TOM, Kakoe y4yacTHe B OXpaHe npu-
pPOabl MOMETE NPHUHATE NHYHO Bbl;

—~ O TOM, Kakue Mepbl npeanpuHuMaer
YeNnoBeK ONA OXpaHbl NPUPOABI.

Bbl HAYYUTECD

— oUeHWBaTh BAWAHHE XO3AWCTBEHHOMW
AEATENLHOCTH 4Ye/OBeKa Ha NPUPOA-
Hble coobliecTea;

— BbiABNATE H OUEBHHWBATE BNHAHHWE OedA-
TENBHOCTH YENOBEKA HA MKHMBYID NpH-
Poay,;

— NPUHUMAaTL /IMYHOE yYacTve B oxpaHe
OKpY>KaloLen cpefbl.
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§ 96, VMBMEHEHUA B IPHPO/IE
* B CBA3U C JEATEJIBHOCTBIO
YEJIOBEKA

BIRAHHE AEATEJBHOCTH YEJOBEEA
HA IIPHPOJHEIE COOBIMECTBA. C camoro

1. Kakue uckyccreeHHbie coobliectsa MOMEHTA CBOErc TOABIEHHWA KaKk BHOA
7
Bbl IHaETR YeJ0BeK CTajl HMCIOJb30BAaTh ODorarcrTsa

CTOHY
A HAY RU4HBbIMH? HHA CBOHX HHIHeHHO BasKHBIX ITDTPEﬁ"

HocTeil. JpeBHHe JHAHM B OCHOBHOM
ZAHUMAIHUCE OXOTOH U coBMpPaATeIbCTROM.
Or Takol MeATENBHOCTH YEJIOBEKA CTPAJIATH TOJBKO OTAeNbHEIE BHJALlI PACTEHUH
HJIH KABOTHBIX.

IMocTenerHo MOAM HAYAIH DASBOAHTEL JOMANIHHUX JXKHBOTHRIX B CAMATL KVib-
TYPHEBIE DACTEHHHA, NOJb3YAChE [IPH 3TOM OPOAVETAMH, KOTODBEIE 3TH >KHBEIE CyIe-
cTBa npoussoAnan. C aToro BpeMeHH Hadaslock GoJiee CHIBHOE BO3JECTEHE Yeso-
BEKa HA OpPpUpPOIHEIe coobiiecTBa — MM HAYAIHM BLIpYDATH Jeca Mok DAITHN
u macTtOHIia, CTPOMTH IJIOTHHEI HA PeKax, ocymars 6oJsoTa, a TAKIXKE CO3JABATH
Ha MECTE eCTeCcTBeHHBIX cOo0DIIeCTE HCKYCCTEEHHBIE, DTO CKAa3aJioch Ha KU3HH MHO-
rux obnTaTeneil Hameil MAaHeTHl — HEKOTOPLIE BHALI PACTEHHWH M AMHUBOTHLIX MO
BO3/IEHCTBHEM YeJIOBEKA BRIMEDAH MOJHOCTEIO, a4 YHCJIEHHOCTE MHOTHX JAPYTHX
CYIECTBEHHO COKpaTHJIachk, M3MeHeHHA 3aTPOHYJIH M Iesble cooBGIllecTRBA: CTENH
M CABAHHBLI HAYANMH TpPeRpallaThcd B OVCTBIHM, Jeca — B DojoTa, a HEKOTODRIe
VYACTHH NYCTHIHE — B HeDONBINMEe POLIHIIEL.

B XX Bexke 3TH HaMeHeHHsA HADACTAJH, YeJOBEK HaYaJ OKa3LIBATE BO3JEHCTBHE
vie Ha Bcwo Onocdepy. MMenHo Torga, Kak crOpaBeiJHEC OTMETHI OTedeCcTBeHHbIN
VUEHBIi, cosjarenk Hayku Omoreoxumum Banagumup HMeanoswu Bepuaackmnii,
«YeJJOBeYeCTBO IMPEeBPATHIOCE B Te0JOTHYeCKYIO CHJIY NJIaHeTApHOTo MacmTaba,
OKa3LIBAIOIVIO BOSAeHCTEHE HA Bee 0D0OMOYKN 3eMIns .,

CrpeMsAck K VAVHIIEHHK VCJIOBHI CBOEH XKH3HH, YeJOBEK NOCTOAHHO Hapamiu-
BaeT TeMILI IPOU3BOJICTEA, He 3aJlyMbIBAACE 0 NocaeacTeuAX. IIpn TakoM moaxopue
foablas 4YacTh B3ATBIX OT NOPHPOALI
pecypcoB BOozBpalilaeTcd e B BHJe OTXO-
JOB, YACTO AJOBHUTEIX HJH HelPHIOJHBIX
ansa yrunausaneu. Kpome Toro, 4enoBex,
npeciaefyda CEOH JKOHOMHYECKHEe HHTepe-
Chl, 3AMeHAET eCTeCTEEHHBIE IKOCHCTEME]
HMCKYCCTBEHHBIMH, 4YTO TAKMKEe MOXKeT IIpH-
BOAMTE K HETATHBHLIM OOCTEICTBHAM.

JKOJOTHYECKHE ITPOEJIEMBLI BHOCDEPEI,
B peayabTaTe AeATENBHOCTH “eJI0BeKa
B Onocdepe Halel NJIAHETHI, TPOMCXOAAT
H3IMeHeHHA ¥ BOZHHKAIOT PASIHYHEBIE KO-

Puc. 115, NpomMeiwneHHoe 3arpa3HeHue
OKPYXaoWen cpesl moruveckne npobaemel. Ilpuraro Brige-
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JATH MECTHBIC (NIOKaJbHEIE), perMoHaNbHbIe ¥ robaibHBle aKoA0rHYecKHe npobie-
MEI. 3arpasHeHHe arMocdepsl, peKkH, o3epa OTXOJAMH Kakoro-aubo npeanpusaTus
NpUMep MeCTHOH SKOJOIHYeCKOH npobiaeMsl.

BarpasHeHHe Mopeit, pedasx GacceilHOB, NPUPOAHOI cpe/ibl FOPOJIOB, 3arpA3He-
HHe 0OMIMPHLIX TEPPUTOPHII B PE3VIbTaATe KPVIIHBIX TEXHOTeHHBLIX aBapuiil (Hanpu-
Mep, PAAHOAKTHEHOE 3apakeHHe MeCTHOCTH NpH aBapui Ha YepHobBrITkCKOI aToM-
HOH CTAHIIMH) ABMAKTCA PerHOHANBHBIMH SKOJIOrHYeCKMMH npobiemMaMu.

Ecau feATenbHOCTh HeJIOBEKA CYIIECTBEHHO M3MeHHAET X0/ TeMeHHUA pAja npo-
neccor B 6Mocdepe, To BOZHHKAKIT rmobaibHble sKoJOTHYecKHe npobaemul. K Hum
MOMHO OTHECTH MOoTellJleHHe KJAUMAaTa, HCTOLeHHe 030HOBOTO CJ0fA, MACCOBOE CBe-
JeHue jgecoB u apyrue. C HuMu Bel 6ygeTe 3HAKOMHTBCHA B CTAPHINX KJjaccax.
PaccMOTpHMM Takyi rnodalbHY 3KOJOTHYECKYI) IpodleMy, Kak 3arpAsHeHHe
OKPpYKamIllleil cpeisl.

SATPASHEHHE OKPYKAIOIEN CPEJLl. 3arpasHeHHeM HA3ZLIBAIOT MNOABJIeHHe
B NPHPOJHONE cpefie HOBHIX BelllecTB (3arpAsHWUTEeNel), BRIZBAHHOE JeATEeIbHOCTHIO
yenoseka (puc. 115) uan kakuMu-n1ubo TPUPOAHBIMH ABAEHHAMHE (HanpuMep, BY.J-
KaHMYeCcKO# feATenbHOCThIO). K 3arpasHuTensAM Ke OTHOCHAT BCE Teé BellecTBa,
KOTOPKIE JI0 NPOIlecca 3arpA3HeHU A He NPHCYTCTROBAJN B MPHPOAHBIX coobecTBax
B TAKOM KOJIMYeCTBe, KaK Iocje Hero.

OcHOBHaA ONACHOCThL 3arpA3HeHHsl COCTOMT B TOM, 4YTO OHO MOMKeT He TOJBKO
HaApyIAaThk MHHIHeIeATeJbHOCT: OT/ASbHBIX OPraHH3MOB, HO M PA3SDVIIATL ILEJbIe
npupoaHkie coobiecrea. Hanpumep, nonagmas Ha NOBePXHOCTh HeDOJBIIOrO O3e-
pa HedTb cO3JaET HeNpPOHHOAEeMYK AJNA BO3AyXa IJE€HKY, KOTOpad NPHBOJHT
K rubenm Bcex oburaTened BOAOEMAa OT YAVIIBA M, CAE[OBATENbHO, YHHUTOXEHHUIO
BCEro coobljecTBa LeJaTHKoM.

Kpome Toro, nockoasky obuTaTenn mwboro coobinecTBa Beerjga CBA3aHBI DV
¢ Apyrom, nNomnapmiMil B OJHH OPraHHM3M 3arpA3HHUTENIL Yepe3 KaKoe-TO BpeMdA
NOABHTCA B Teje GONBIIMHCTBA KHUTeNMeill coobmecrsa. Hanpumep, okasaBmmecs
B BOJE COJIM PTYTH CHAYaJa 3arJaTblBaloTesd MeJKMMH padKaM#, I0TOM OHM OKa3kbl-
BAIOTCH B OpPraHMsMe phIbbl, NHUTaAOMEiica BTHMHM pavMKaMM, a IIOTOM HOUAJAIOT
B TeJIO 4eJ0BeKa, NOHMABIIEro H C'heBIIEero 3Ty peidy.

Taxum ofipazom, 3arpAsHEeHHUA NPeJCTABNAIOT coBOMH ONACHOCTH ANIA BeeX obuTa-
Tesnell Halmeill mJiaHeTsl, B TOM 4YHCJAe M JJs8 HAC ¢ BAMH, IIOCKOJBKY BCE, 4TO
MBI BEIOpachIBAEM B OKPYIKAINVI Cpejly, BO3BpAlllaeTcd K HaM € [UIIel, cTpou-
TENBHEIMHE MATEPHATAMM M APYTHMH HeoOXOAHMEIMH AJIA Halllell JKH3HH pecypca-
MH. IMeHHO IOPTOMY ¢ 3arpASHeHHAMH HeobGXoauMo 60poThHCA.

Mo#HO TH NpejoTBPATHTE 3arpAsHeHHe okpyatouiei cpensi? Koneuno xe,
moxxuo. Hanpumep, nepeiitu Ha 6e3oTxoaHnble TeXHoMoruu. Jror crunocod yiue
MCHOJMbL3YETCH HA HEKOTOPLIX 3aBojax ¥ adbpukax, Ha TpyObl KOTOPBIX CTABATCH
cnenuadbHbIe (DRILTPH, NPENATCTEYIONME BEIXOAY BArPASHHATENed B aTMocdepy.
ITocne ncnonbzoBaHuA 3TH PUABTPEl OYHIAIOTCH, a4 3a/lepAaHHBIe HMH AJJ0BHTHIE
BellecTBa NpespalnanTcsa B GesonacHbie, KOTOPbIe BHOBL NPHMEHAOTCS Ha IPOU3-
BofcTBe. HacTo B pOaOM paspyIIHTeNel SO0BUTHIX BEelleCTB HCIOAL3IVIOTCH CIIEI[H-
aJlbHble MHMKPOOPraHM3Mbl, BhIBeJeHHBLIE AJA 9T0H Henu ydyéHeiMu. IIpu ucnons-
30BaHHMH TAKHX (PHIBTPOBR OIIACHOCTH 3arpA3HEeHWA CBOAHTCA K MHHHMYMY.

Hceromenne pecypcoB. Exerogro mmoan gobeisaor oxono 100 mapa T pyasl,
VI7iA, HedpTH M CEIPDBA 1A MHUHEPAJNBHEIX yaoGpenuii. BuicTphiil pocT norpebfHocTH
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Puc. 116. BeTpo3awMTHLIe NOCAAKM Puc. 117. Nowape MNpxeeansckoro
Pa3zBognTCs HeNOBEKOM M BNOCNEACTBMN
BO3BpalaeTcs B AUKYIO Npupoay

B TOIJIHMBE, MeTajljJaX, MHHEPAJIbHOM Chipbe M HX J00BIYHM BeléT K MCTOLEHHIO
aTuX pecypcos. IloaToMy Henwza zafeiBaTh 00 3KOJOUHYECKOM NpPHHIHIE, KOTO-
peIil TaacHT: «Pecypcsl orpaHMYeHHBI M HE JOJKHEI PACXOJOBATHECH BIYCTYIO,
Heab3sa 6eCKOHEYHO OTKPBIBATH HOBBIE PECYDCBI®.

KAK COXPAHUTH NPHPOJY. 3a HociefHHe CTO JeT JKJH HAYYHIMCE KOMIOEHCH-
poOBaTh yiep6, KOTODPbIH HAHOCHT IPHPOAHBIM co0bIIeCcTRAM HX JleATeAbHOCTs. OHH
BOCCTAHABJHBAIOT JIeCa, B CTENAX CAXAIOT BEeTPO3alMTHEIE [IOCAJKH, KOTOPHIE Ope-
AOTEPALIAKT CAYEAHHME NIOYBEl CHIABHBIMH BeTpaMu (puc. 116). Yenoper Hayunacsa
Pas3sBOAMTE B HeBOJIe ocobell MCcHe3alOIINX BHAOE PACTEHHMH M >XMBOTHEIX, A IIOTOM
BO3BpAIATE UX ofpaTHO B AuKyio npupoxny (puc. 117).

B 1972 roay B Crokroasme noj arugoit Opraausanun O6eegunéHEbix Hammi
NpPOHIIA MeXIVHAPOAHAA KOH(EPeHIIHA, NOCBAINEHHAA NpobleMaM OKpPYKAKIIIE
cpeasl. Ilpeacrasmrenn 113 crpan obeyaxaann HeoOXOANMOCTE NEPEX0/la YeI0OBEYe-
CTBA K SKOLEHTPHYECKHMM OTHOILIEHHAM C IPHPOAOIH. Y4YacTHHKHM KoHQepeHIHH
eauHornacuo npuHanu Jleknapanmuio 0o oKpy:kalolleil cpefie, KOTOpaa CONep:KHT
OCHOBHBIE IPHHINIE YCTOHYHBOTO PasBHTHA 00IlecTBA — PA3ZBHTHA, IPH KOTOPOM
coxXpaHAeTcAa OaJaHC MeXIY YAOBJIeTEOpeHHeM morpebHocTell Mi0feili, ¢ OQHOH cTO-
POHEI, W BOZMOKHOCTAMHE OKPYVKAKIIEH Cpekl, ¢ APYTroi CTOPOHEI.

B obmecTBe ¢ yeTONMHMBEIM Pa3BHTHEM CVIIECTBYIONIEe IOKOJMeHHE TOAAePKHBA-
eT cTaOUIBHVIO 3KOHOMHKY, ofecnedBaeT cOpaBeIMBOCT: B OTHOUIEHHAX MEXIY
BCEMH YieHaM#u obilecTsa, safoTuTca o6 oxpaHe OKPYKAOIEH Cpelbl H PAa3yMHO
VOpapIfdeT HCIOJIB30BAHHEM NPHPOJHBIX PECYPCOE.

OrpunarensHOe BIHAHAE X03ANCTEEHHON AeATENBHOCTH YeJ0BEKA He TPOXOAHT
feccresHo AnA ONpHpoAsl. YenoBek, Kak 4acThk NPHPOABI, caM HAHOCHT eil Bpej
H caM e cTpajfaeTr oT atoro. B Halllell cTpaHe NPHHATEI 3aK0HBI 00 OXpaHe W pamu-
OHAJIBHOM HMCIOJB30BAHUH NPHPO/LI, CO3JaHbl 0c000 OXpaHAEMbIe IPHPOAHBIE Tep-
puTopuH. OIHAKO MHOTOE 3aBHCHT OT OCOZHAHHA KaKIBIM YeJIOBEKOM HeoGXoaHMO-
cTH Depe:XHOTO OTHONIEHHMA K OKPYIXKAKOIIeH cpefe, OTEETCTBEHHOCTH 3a eé
coxpanenne. IIpupoanbie pecypchl Halllell MiIaHeThl BechMa orpaudensl. Toabko
sHaHMe M cobJOJeHHe 3AKOHOB NPUPOJALI JACT HAM BO3MOYKHOCThL COXPDAHHUTL €€
mHoroobpasme.

Xo4eTcA BepHTB, 4YTO BO3JeliCTBHE XO3AHCTBEHHOH [AeATeNbHOCTH YeIOBEKAa
Ha 6mocdepy yAacTesa CHH3HTE H CHAeAYVION[HIl €€ 3Tall MOXHO OYVZIeT HAZBATE 3M0OX0H
PALHOHAJBHOIO NPHPOAONOAB3I0BAHHA.
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3ANMOMHHTE

3arpazHenne » beszorxogHeie rexHonorwu *» PaynoHansHoe NnpHpogonons3o-
BaHHe

MPOBEPBTE CEBA

1. B uém 3akniouaeTcs OCHOBHas ONACHOCTb 3arpA3HEeHMA OKpYXalolen cpeapl?

2. K yemy MoxeT npueecTH Boipybka necos?

3. Mouemy B HacToswee spems Heobxogum nepexoq Ha BesoTxofHbIE TEXHONOTMK?

4. Ucnonbaya cnpaeoudylo nuteparypy M MutepHer, obbsacHUTEe 3HayeHHe TepMuHa
«pauMoHasbHOe NPHPOACNONb30BAHHES.

5. Ucnonb3ya pgononHuTenbHbie MCTOYHMKM WHGOpMaUWK, nogroTosbTe coobuieHue
Ha Temy «BnuaHWe feATeNbHOCTH YeNoBeKa Ha 3KOCHCTeMy Moero ropoga (kpas)s.
Mpeacrasste cooblieHHe B BUAE NPe3eHTALMWM.

NOAYMAWTE!

Kakue npuMepbl pauMoHanbHOro NPUPOACNONbIOBAHKA Y)KE HCNOMB3YIOTCA UK NNa-
HUPYIOTCA B Ballem peroHe?

IS I

Mos naGopaTopus

3ALAHHUA AN1A NTKOBO03HATE/IbHbIX

1. UzeectHo, uto nobol 3arpasHUTEND, BbIBPOLLEHHDIH BO BHEWHIOK Cpeay, B KOHUe
KOHLIOB OKa)KeTCH B YeNoBeYeCcKoM opraH1ame, [oaTomy caMbii AyuLWKMA cnocob Waba-
BMTLCA OT 3TOW ONACHOCTM — He BbiBpachbiBaTh BO BHELHIOW cpeay Booblue HUKaK1X
sarpsAaHuTenel. MmeHHo noatomy niogu M3obpenu He3oTXoAHbIE TEXHONOTHH.

Mpennoxute ceon cobeTeeHHbIM Npumep BesoTXoQHOH TexHonorMK U obcyauTe ero
¢ ToBapwLamu 1 yuutenem. B npouecce obcy:kaeHus nonbiTadTech y4YecTs, He oTpa-
3UTCH NM BHE[pEHWE TAKOHW TEXHOMOMHKM Ha IKOHOMMHYECcKoM Bnarononyyuu niogen.

2. M3 uctopuu Mbl 3HaeM HeMano npumepos, koraa GesgymHas NeATENbHOCTL Yeno-
BEKA NPUBOAMNA K PA3PYLLEHMIO eCTECTBEHHbIX IKOCUCTEM, HA MECTe KOTOPbIX BO3-
HUKanu GearkM3HeHHble NYCTbIHK, YTO BAeKNo 3a coboi WCcYesHOBEHWE LEenbix
UMBMNKM3ALMA, NPOLIBETABLUMX paHee.

BhlﬂﬂHHTE, KaxKoBa 3IKOMOMrM4ecKas cCHTyauMA B Ballem pervoHe, CaaxmTech
co MWEEMH OXpaHel NpUpogbl W 3KONOTHYECKHMH ﬂﬁhEﬂHHEHHHMH B Bawem
paﬁnue. anMHTE y4actve B paﬁn‘r& no BbiABNEHHMIKD MCTOYHHMKOE 3arpA3HeHHA

OKPYAKOLWEeH cpegbi.
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§ 27 OXPAHA ITPUPO/1bI

BCNOMHMTE OXPAHSEMBIE ITPHPOIHLIE TEPPHTOPHH.

1. Kaiue 0COBEHHOCTH XapaKTepHbI AN Kak MOXHO 3allIHTHTh KOHKPETHBIA BUJ
HHMBOH NpHpogs? JKHUBBIX OPraHM3MOB OT VHHUTOMKeHHA?
2. Kakue M3MeHEHHs NPOMCXOAAT B npupoge CymecTeyer Heckonabko nyreil. Ogun
B pesynbTarte AeaTeNbHOCTH Yenoseka? M3 HHUX I[ojJpasyMeBaeT TpPHHATHe
3. Mouemy HYKHO OXPaHATD MMBYIO NPH- B MCOONHEeHHEe 3aKOHOB, 3AIpPeIamnIiux
poay? AOOBIMY peAKHMX BHAOB B IIpHpOJe.

CormacHo 2THM 3aKOHAM, MOMKHO OTJIaB-
JIMBATH JHIOb OTPAHWUYEHHOE KOJTHYECTBO
JKHBOTHEIX MJIM cOOMPATE ceMeHA PeJKHMX pPacTeHHH 110 CHellHAJBHBIM paspelneHn-
AM A PasMHOKEHHA W H3VIeHHA B VCJIOBHAX HEBOJH.

Jlpyroii nyTe NpeycMATPHEAET co3flalne 0cob0 OXpaHAeMEIX TEPPUTOPHI B Tex
MecTax, rje obuTaeT, pasMHOMKAETCA HJIM OCTAHABIMBAETCHA HA NYTAX MHrpPAIHi
oxpaHaeMsulil Bijl. K TakuM ocobo oXpaHAeMBIM TEPPHTODHAM OTHOCAT 3ANOBE&IHH-
KH, HallMOHAJLHEIE TADKH, 3aKa3sHHKH W NaMATHUKH NpHpojisl. YeM e oHH pas-
auyarTes?

3anopefHMKOM HAZLIBAIOT OXpauseMblil NpHUpoAHEIll KoMIlexe Ha obmiupHOl
TEePPHTOPHH, IJie 3alpeieHa He TONbKO Jinbad X03AiHcTBeHHAA JeATeIbHOCTE (BbIIac
CKOTA, CTPOMTEILCTRBO, chop rpubos, Arog, oxora, peifanka ¥ Ap.), HO JaskKe HAXOME -
neHue awaei bez cnenuansHoro paspemesud. IIIMpoko M3EeCcTHR TaKKMe BANIOBE]-
HHKH, Kak Actpaxasckuii, Kegporaa Ilags, Kaskascknii, Oxcknit, KpacHoApckHe
cronbsl (puc. 118).

HaumoHansHEIH MapK OTIHYaeTCHA OT 3allOBEJHMKA TEM, 49TO €ro MOTYT Ioce-
OIATHE TYPHCTEI, HO TIPH YCIOBHH HEYKOCHHTEILHOrO cOOMIOEHHA NPaBHJ MOBeJe-
HHA B HAIIMOHAJTLHOM NapKe. JTH IpaBHJIa BCer/la BEIBEIIeHBI NMPH BXOAe, YTOOLI
MOCEeTHTE AN MOTIH 3af/aroBpeMeHHO 03HAKOMHThCA ¢ HEMH. [locelnas HallHOHAL-
HEI€ TTAPKH, HeMb3A 3a0BIBATE, UTO YeJIOBEK B HUX JIMINEL I'OCTh, 4 IJIABHEIE X03A€BA
TaM BCe OOHTAOIHe OPraHH3MEl, PAJH KOTOPLIX ITAapKH M CO3/aBalHCh.

154 Puc. 118. 3anoeeaHwk KpacHoapckune Puc. 119. MamaTHUK npupoasl —
cronbel (KpacHospck) sogonag Kueay (Pecnybnuka Kapenun)
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3axasHMK OTJIHYaeTCA OT 3alOoBe/JHHKA TeM, YTO B HEM He 3alpelleHa, a JHINL
orpaHiyYeHa X03AHCTBEeHHAA [JeATENbLHOCTh YeJ0BeKa. B 3aBHCHMOCTH OT LEIH ero
CO3aHMA B PA3HBIX 3aKAIHMKAX CYIIECTBYIOT Pa3IM4HbIe [IPABHJIA.

Ecan 3aka3AMK CO3AETCA HA MYTH OCTAHOBKH IITHIL BO BPEMSA CE30HHEIX MHTpPA-
M, TO OH MOYKeT OBITh IIOJHOCTEI) 3AKPHIT AJIA NOCeNleHNA B ONpele/IéHHEIE Ce30-
Hbl, 4 B OCTATBHOE BpeMsA TAM MOMKHO T'VIATH, cOOMpATE ATOJALI UM rpubhl, Yero
HeNL3d AellaTh B 3anopeuuke. KpoMe OpHpOAHLIX, CYINECTEVIOT SIIE H OXOMHUYBU
saxasHuku. Ha UX TeppHTOPHH CO3JAIOTCA TAKHE YCJIOBHA, KOTOPEIE CIOCOOCTEVIOT
PasMHOKeHHIO JKHBOTHEIX, ABIAIINXCA 06beKTAMH TPOMBICTOBOI B CIIOPTHBHOM
0XoThl. B TakMX MecTax 0XoTa paspellieHa, OJHAKO OHA PeryJIHpYyeTcA BeckMa CTpO-
rUMH [TpaBHIaAMH,

IMamaTHNE npHpogs] DpeacTasigeT coboil HeboMBIIVIO IO NICLLAAH 0cobo oXpa-
HAeMYI0 TeppuTopuin. TaKo#H cTATYC MOMKET HMeTh, HATIPHUMED, OYeHb CTAPOE JIEPERD
HJIH TPYINa peAKHX I8 9Toi MecTHOCTH MHOTOJIETHHX PACTEHHH, a TaKyKe BOAOIAaL
(puc. 119), HeobBIMHBIH POAHHAEK.

PAZBEAENHE BHIA B HEBOJE. Emeé ogaumM crocofoM coxpaHeHHA BUa ABIAETCH
pasBe/leHHe eT0 B VCJIOBHAX HEBOJH HJIH BRIPAIIHBAHHE JeTEHHIIEH KHBOTHEIX,
MAaJbKOB phI6, OTEHIOB AJA TOro, YTobbl BIOCAEICTBHH BRINYCTHTE MX Ha BOJIO.

Tax, 8 OkcKOM 3anoBeHHKe TPOBe/leHAa OMepAIMA 10 cIIaceHHMI0 KypaBiaei.
OcoberHocThio Denelx mypaenei, uion crepxoe (puc. 120), sesagerca To, 4TO ¥ pOgH-
Tesel NoABIAeTCA BCEr0 JBA NTeHIlA, IPHYEM 0J{HH HensbeskHO norubaeT, ¥ BRIXKH-
BaeT GoJee cHABHEIH nTeHen. Torga 65170 pellleHO OTHICKHBATH I'HE3Jla CTEPXOB
¢ BepToJAéTOB M 3afUpaThk OJHO ANIO [AJMA MCKYCCTBEHHOTO BhIBeJeHHHA NTeHIA
B MHKyDaTope, BhIpAUMBAHMA ero M BO3BpauleHus B npupoxy. Hasa stoit nenu
B OrxckoM zanmoBeJHHEKe OELT OPraHH30BAH JKYPABIWHEIH MHTOMHHK. B HEM ocras-
JAAW YACThH NTHI AJA U3VYeHHA W PASMHOMeHHA B HeBOJe.

BaxHelimas poilbh B cOXpaHeHHH DeJKHX BHAOB NPHHAIJIEXKHT 300MapKaM, TIe
u3y4awT ocobeHHOCTE GHOMOrMM PeAKHUX BHAOB M 3aHHMAIOTCHA MX PasMHOMKeHHeM.
Cyimecreyver MexayHapoanasa maeMeHHAd KHHATA, ¢ MTOMONILK KOTOPOH nogbuparmT
napel KHBOTHBIX Tak, 4T00B ¥y HHX OBLIH 3HOpOBHIe geTeéHelnH. Hanpumep, ecTh
[InemenHasa kHUra THUrpoB. HexKoTopele BHABI XHBOTHBIX COXPAaHMJIHCE TOJBKO
B 300mapkax, HanpumMep jgomaibs Ilpxesannckoro, onedb asujga. B macroamee
Bpemsa norogosbe nomagn Ilp:esanbcKoro AoCTATOYMHO AJIS TOTO, 4TOOBI BEPHYTH
9TOT BHJ B IIPUPOAY.

KPACHAA KHHIrA. Buonorudeckoe pas-
HooOpasHe OPraHM3MOB B NIOCTAeJHHe Jecd-
THAeTHA cHHMaerTcda, [MmapHol npHYMHOH
MCYEe3HOBEHUA JKMBOTHBIX CTANa JeATelb-
HOCTE WenoBeka. BeipybGas neca, pacnmaxm-
Bas CTeNnH, ocyimasa HoaoTa, YeOBEK pas-
pyiiaer MecTa O0OMTAHMA KHUBOTHBIX,
® oHH norubaior. M Toasko nmocae Toro
KAK MHOTHe XHWBOTHBIE, PACTEHHWA H I'DH-
6Bl WcUe3NH Ge3BO3EPATHO, JIOAH CTANH
MOHUMATEL, YTO HAHOCAT HENONPABHMEIH
yuiepd BHAOBOMY MHOroodpasMio Npupo-
obl. UEpOHaTHBY IO conaceHHIo HcdYesaro- Puc. 120. benobii Kypasnes (cTepx)
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§ 27. Oxpaxa npupogs

Puc. 121. X1MBOTHbIE, HAXOAAWMWECA NOMA Yrpo30M McHeaHoBeHKA: 3yep (a),
yTKa maHgapwHka (B6), gencdud (B), manyn (r) , kabapra (a), bencin megeeas (e)

HIMX >KMBOTHRIX npoasna MesayHapoassiil cows oxpassl npupoasl. B 1963 roay
OBl CcOCTABJIEH CIHMCOK PeIKHMX M MCYesalolIUX KHUBOTHRIX — Kpacnasa kaura. Ee
HaspaHue 0OLACHAETCHA TEeM, YTO KPACHBIN I[BET — CHTHAJ 3al0peTa, NOHATHLIH
noaAaM Beero Mmupa. [loase B aTy KHHTY 6LITH BKAWOYeHELI peJKHe M HcYesalolniHe
PACTEHHA ¥ I'pHOLL.

B Pocenn manmonansHasa Kpacnaa kuura 6niia enepesle magana B 1983 rogy.
Jro odMIHANLHEIA CHPABOYMHMK, COJEDKANIMH CBeJeHHMH O COCTOHHMH JKHUBBIX
OpraHMsMoB, HYVHAAIOIHUXCA B cOelMansHoll oxpade (puc. 121). KpacHble KHHrHA
HeoOXO0IUMEI 718 OPraHU3allii HCCHeJOBAHUIN M clleKeHUA 34 COCTOAHNEM OXpaHda-
eMEIX OPraHM3IMOB H X MecToODHTAHMI, AnA paspafoTKH B OCYHIECTBICHHA OCO-
fBIX Mep II0 MX OXpaHe, BOCCTAHOBJIEHHID M HAYYHO 0BOCHOBAHHOMY HCHOJIB30OBA-
HU0, OueHb BaXKHO, YTOOR! KaX(/LIH Ye/10BeK OLLJ BHUMATEILHEIM K JKHEOMY MHDY,
CTPEMWICA COXPAHATL MecTa ODMTAHMA W BUAOBOE pasHooOpaszMe »XHUBRIX OpraHmns-
moB. OT 2TOT0 3AaBMCHT YCTOMYHBOCTE Beell MHBOM NpHpoAkl Ha Hallel iaHeTe,




CHauaH C

T LW E e P M G D R A LW e W G P R A
fhasa 5. Xueaa nprpoaa » Yenosexk

Poas ydwammuxca B oxpane npupoasl. Kax el ua Bac MoKeT NPUHATE aKTHBHOE
y4YacTHe B OXpaHe NPHPoAL! pojHoro kpasa. C 2Toil 1enbio Mo PYKOBOACTBOM YYUTe-
14 NpoBeIUTe 03HAKOM/IEHHE ¢ MeCTHRIM KpaeM, BEIABIeHNe ero NPUPOJHLIX pecyp-
COB, 0CODEHHO TeX, KOTODPEIe MCIIONBIVIOTCH HEePAIMOHANLHO M [03TOMY HYMKIAIOT-
cHd B oXpaHe M BOCCTAHOBJeHHMHM. Bamu MccneZloBaHMA MOrYT KAcaAThCH COCTOHHUSA
NecoB, PO3UHN MOYE, 3ACOPEHHOCTH M 3aPAKEHHOCTH BPeHTeIAMH nojeld H ap. Bel
MOJKEeTe M3YYHTh JKOJOIHYecKoe COCTOAHME OKpPY Kalolieil cpefikl B CBOEM paiioHe,
BLIABUTh MCTOMHHKH 3AIPASHEHUH, IPUHATEL YYacTHe B ero Garoycrpoicree.

OcozHanie KH3HHM KaK BeJIMKOH HeHHocTH. CaMoe IeHHOE M BajHOEe, 4YTO cyie-
cTBYeT Ha 3emie, — 9T0 MHU3HL BO BCEM eé MHoroobpazuu. Beé B npupojie HAXOAMT-
cA BO BaauMojieiicTeMM. Bee UBble OPraHU3Mbl IPHCITOCAOIMBAIOTCH K YVCIOBUAM
OKpY/Kalolleil cpefikl, KpoMe YeJoBeKa, KOTOPHIH nmpucnocabiueaeT cpeAy K cob-
CTBEHHBIM morpebnoctam. XoadiicTBeHHAA JIEATENLHOCTh YeJOBEKA, €CJIH OHA He
OIMpaeTcA Ha 3HAHUA 3aKOHOB IIPHUPOJIEL, IPHBOJAKUT K DABPYIIEHHMIO CIIOMKHUBINNUXCH
B npupoje skocucreM. Yrobel npegoreparuTh deny, HeoOX0AMMO NOHATE B OCO-
3HATH, YTO MBI ABMAEMCHA YacThio 6Mocdepnl, cyabba KOoTOpoil 3aBUCHT OT HAC.

3ANMOMHHTE

JanosegHux + HaywmonansHeil napx + 3akazHuk + [lamartHuk npupogsi =
KpacHas kHura

lMPOBEPBTE CEBA

1. fAns yero HeobxoguMo COXpaHATL BCE BUABI dKWBbLIX OpraHWaMoe Ha 3emne?

2. B 4ém pasnuyus 3anoBefHHKOB, 3aKA3HWKOB, HALHOHANBHBIX NApPKOB M NaMATHM-
KOB npupogbi?

3. Yro rakoe KpacHas kHura M gns 4ero oHa HyxHa?

4. ChopmynypyHTe npasuna NoBeAeHHA B NpHpoge.

5. MoprotoesTe coobuieHe © PEAKOM KMBOTHOM, ODMTAlOUEM B BalleM pEerdoHe,
M ero oxpaHe.

6. Mcnonbays MHTEPHET-WCTOMHWKKM, Hay4HO-MONYNAPHBIE YKYPHAMbI, FA3eTbl, KHWIMH,
noArotosbTe cooblueHue Ha TeMy «3anoBefHUK MOEro perdoHas.

NOAYMAWNTE!
Yro MoxeTe caenatb IMMHO Bbl ANA OXpaHbl NpUpoab?

KPATKOE COAEPXXAHMUE I'/TIABBI 5

Jlns yAoBIeTBODEHHA CBOMX ¥KH3HCHHO BAMKHBIX NOoTpebHOCTEH Yel0BeK HCIIOb-
ayer GorarcTBa okpysarwineit cpeasl. Ero geATensHOCTh HePeJKO HAHOCHUT Bpen
NPUPOAHLIM cOOBIeCTBAM, HO JIOJH HAYYHIUCH KOMIIEHCHPOBATEL YIepd, KOTOpLI
OHHM HaHOCAT npupoje. [IpMHIHUNE palMOHANBHOTO IIPHPOACIIOIL30BAHUA IIOMOTA-
IOT CHHUBHTE BO3JleHCTEHE X03AHCTEBeHHON NeATeIbHOCTH YeIoBeKa Ha 6nochepy.

Yrobel coxpaHuTe MHoroofGpasue opraHM3MOB Ha ILIAHeTe, co3jalorcs ocobo
oXpaHfeMble IPHUPOJAHLIE TEPPHUTOPHH.
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