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Hoporue apy3sbs!

Bel HaunHaeTe YBIAeKATEeIbHOE NYTellleCTEHEe B VAHBHUTEILHBIH M MHoroobpas-
HEIIT MHpP JKHBBIX oprapusmos. Bamum nyreBoguTenseM B 2TOM MHpe Dyger y4ueb-
HUK. JT0T yueOHHK — IepBad KHHra KOMILTeKTa, KOTODhIH HasbiBaeTcsa <«JIuHHA
JKHUBHH» .

Texkcr yueGHEHKA pa3fenéH Ha rmaBel W naparpadsl. Hy:xHEN pasgen yaeOHHKA
BBl HAHIETEe 10 OTVIABJIEHHI0 HJIH [0 HASBAHHIO B BePXHeH YacTH CTPAHHIILL.

IIpounTaiiTe HasBaHHe IJaBhl, BBOAHBIH TeKCT M HHPOPMAIHMIO O TOM, 4YTO
Bbl Y3HAETE M YeMY HAYIHTEeCh. JTO INOMOMET BAM IOHATH, HA KaAKOH MaTepHan
HY>XHO 06paTHTE ocob0oe BHEMAHHE.

IMepen kamabIM naparpadgoM noMelieHsl BONIPOCH], NPeAJaraloiiie BaM BCIIOM-
HUTH H3YYeHHBIH paHee MATEPHAT, YTO MO3BOJIHT JYHIIE MOHATE H YCBOUTH HOBBIH.

BHuMATeIbHO PACCMOTPHTE M HM3VYHTe HJTIOCTPAILMH, OpOYHTANTEe MOANMCH
K HUM — 3T0 INOMOMET BAM JIYUIIe IOHATH CojJep:KaHHe TeKCTa.

OTBeThTE HA BONPOCHI, OTMEYEHHBIE 3HAYKOM @ H BBIIOJHHUTE 3ajJlaHUA.
TepMHHBI, KOTOpPBIE HYAHO 3AllOMHHTb, HAlleYATAHBI AXHPHBIM mpHdTOM, a Te,

Ha KOTophkle HeoGxoaumo ofpaTHTE ocoboe BHUMaHHEe, — HAKJAOHHBIM WpU@mMom
( kypcusom ).
B xonie xaxjoro naparpada oTMedeHBl 3HAYKOM H BbIfieJieHbl IpHQTOM

HOBbIe AJA Bac moHATHA. Fx HYAHO 3allIOMHHTL H YMETh 0B BACHATD.

Bonpockl MOBBIIIEHHOH CA0MHOCTH, NIPUBEJEHHLIE B pyDpHKe m.
MOMOTYT BAM HAYYHTLCA AHAJHAHPOBATEL M3YYeHHBIH MaTepHal.

SHAYKOM OTMeYeHbl HHTepecHble GaKThl H CBeJJeHHA.

B wkonue naparpados pacrnonaraercsa 6iaox Moa naGoparopus, 8 KOTOPpOM Hpen-
CTaBJeHE] JaGopaTopHBIe paboThl, B pyOpHKe ' 3

HHTepecHbIe 3aJaHHA H QONOJHUTENbHAA MHPOPMADMA IO TeMe COAepKaTcA
B PA3IHYHBIX pyGpHKax.

(TG EIY LIS — ® pybpuke npecTaBlIeHEl pasHoo6pasHble BOIPO-

CBl U IPAKTHYECKHE 3aJaHUA.
— pyOpHKa CONEP/KHT BAXKHYIO HHPOPMAIMIO ¥ IIPABH-
7a, KOTOpEIe He0BX0AMMO 3HATE.
— 3flech Bbl Y3HAeTe MHTepecHble GAKTHl U AOMOTHHUTENh-
HYI0 HHGOPMAITHIO 110 TeMe.

LEN e LO LN EVAGE — pyOpHKa NO3BHAKOMHT ¢ BHOHBIMH YY€HBIMH H HX

OTEPBRITHAMH.

VI E T ERINFGTE® — pybpuKa cofep:KUT 3ajaHus A1d yde-

HHKOB, HHTepecYIOIUXcA BHomorueit.

R ek TS — B pyOpHKe nIpeacTaBNIeHb HHTePeCHBIe GaKThI U

uHbOpMANKMA N8 VUIeHHKOB, VBIEKAOIIUXCcA GHoMorneii.

B xomile xay[0H rMAaBEI PACIOJNATASTCSA €€ KpATKOe cojlep:ianue, K HeHOTOPLIM
raaBaM JaHbl TEMBI IPOEKTOB H HCCIAef0BaHHIl AJNA 3aKpelnjeHHUs NpPOiJeHHOro
MaTepHAaJAa.

B xkoHUe yyeOHHKA NOMEIEH NMpeIMeTHRIH YKAZATEb.
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Ilonesznblie coBeThI

1. ToroesTece K pabore. IlpogyMeIBaliTE, UTO BAM MOMET HOHAZOODHTHECA, KpoMe
yuebHMKA.

2. Yurtaa naparpad, ofpaTHTe BHHMaHHe Ha KJI4YeBhle MOHATHA H CBeJeHH,
BBIJIJIEHHBIE B TEKCTe.

3. PaccmaTpueEas MINIOCTPAIIMH, KOTOPEIE €CTh B Naparpade, oTMeThTe AaA cebs,
KaKHe KHBEIe 00'beKTHI BAM ViK€ 3HAKOMBI, & KAKHE — BCTPETHJIMCH BIIEPEBIE.

4. IlogymaiiTe, KAK MOMHO CBA34THL MaTepuan naparpada c oxpy:xawiieil :xms-
HBIO M BAIIHM JHYHBIM OIIBITOM.

5. ¥Vuurech paboTaTh CAaMOCTOATENIBHO, HAYHHAA C IOCTAHOBKH IIeJIH H IJIAHHPOBA-
HEA. B aToM BamM nmomoxkeT pybpukra «Illarm k yemexye.

6. KocyasTHpyiTech V VIHTENs, eClIH NOABIAWTCA sarpyvoHeana. ObcyvsamaiiTe
npobieMbl ¢ POAUTENAMHE ¥ TOBAPHIIIAMH.

7. HenaiiTe cobGcTBeHHEBIH KOHCIeKT naparpada Ha 6yMare MM Ha KOMIBITepe
B BHJe TEKCTA HJIH KpPACHBOH cXeMbl. KOHCIEKT J0J/KeH cOJep:KaTh IMIABHYIO
HJIeH, HOBEIE TEPMHHBI, OCHOBHEIE MBICJIH M BEIBOJEL.

8. JIna nyumero ycROeHHA MATEpPHAJa BRINOJIHAHTEe 3aJlaHHA, pazMelléHHEIE
B 2JIeKTPOHHOM KaTaJlore H3gaTelbcTBa s«IIpocBeljeHne» Ha HHTepHeT-pecypce
WWW.Prosv.ri.

9. OrmeuaiiTe cBOM JocTH;KeHHA! B TeTpaan cocTaBbTe TAGIHILY H3 TPEX CTONGIOR:
«51 3uamo», «f ymeo», « MHe HHTEpeCHO»; 3ANOTHANTE €€ NOCJe H3YIeHNA KaK-
poit remel. CozmaiiTe muuHYIO nanky — noprdonno. CobupaiiTe B Heé paboTsl,
OeMOHCTPHDYIOIIMEe BAIIH VCOeXH: JOKJIaAkl, IPOeKThI, PHCYHKH, doTorpadnn,
TpaMoOThI, OT3BIBEI YYHTEel U T. II.

10. HGMEHTE, 4T0 MHOTOE 3aBHCHT OT BAIIero KejJaHuA M HacTOoHYHMBOCTH.

AenaeM BaM ycIeXoB B y4é6e W HOBBIX OTKPHITHIl B MHTEPECHOM H pazHoobpas-
HOM MHpEe XKHBOH NpHpoas!
Asmopuwt




BBeaeHue B ouonoruio

Kaxkpomy uenoseky »Ku3HeHHO Heobxo-
auMmo obnapath 3HaHMAMW 0B oKpyXKa-
loliem ero mupe. HayuHyto ocHoBy 3Thx
3HaHWK 3aKNafpiBalOT TaKWe HayKM, Kak
Buonorus, XumMua U usMKa U Apyrue.
Ocoboe mecto cpean 3THX HayK 3aHu-
MaeT 6Guonorus, KoTopas Ha CerofHs
BKNtoyaeT 6oNblLIoe KONHYECTBO Hanpae-
NEHHH, 3aHUMAIOLMXCA M3YYEHHEM pas-
NUYHBIX NPOSBNEHWA XM3HW Ha HalleH
nnaHere.

Bbl Y3HAETE

— 0 DHONOrHKM, Kak HayKe O XXHBOH NpH-
poae;

— 4EM KMBOE OT/IMYAETCA OT HEMKHBOIO
M KaKOBbl NPHU3HAKK YKMBOTO;

— 0 ponu BHMONOTrHK B NpaKTH4YecKoH
AeATebHOCTH YenoBeKa W npodreccH-
X, CBA3aHHLIX ¢ BUonorven;

— 06  WcTouHWkax  Buonoruyeckux
IHAHMWAK,

— o npasunax pabotel B KabuHeTe
Buonoruu.

Bbl HAYYHUTECDH

— cpaBHHWBaTh OOBEKTHI KHBOHW M HEXM-
BOH NPHpPOAbI;

— XapaKTepW3oBaTb 3HayeHwe Buonoru-
YECKHMX 3HAHHK [ANA COBPEMEHHOrD
yenoBseka;

— OCYLIECTBNATH NOMCK BHONOrHYecKom
HHOPMALMK € HCNONb3OBaHWEM pas-

NUYHBIX MCTOYHMKOB;

— cobniogate npasuna 6HesonacHoro
TpyAa npu paborte ¢ yuebHbim 1 nabo-
patopHbiM oBopyaoBaHHEM, XUMU4e-
CKOHW nNOCYAQOH B  COOTBETCTBMM
C MWHCTPYKUMAMH Ha YPOKE W BO
BHEYPOYHOH QEATENbHOCTH.
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], JKUBASA M HEXXHBAS IPUPOJIA —
* EJJMHOE IIEJIOE

OBBEKTHI /KHBOH H HE/KHBOH NPHPOJBI.

Ha vyaume, pmoma, B IODKOJe — Be3lle

1. Yro takoe npupoga? Yto HasbiBaloT eé H BCHJAY HeJOBeéKa OKPYKawT pasiH4-
obbektamu? HBIE NPeAMeTHl HJIH, KaK TOBROPAT, 00b-
2. Yro TaKoe MM3HEgeATeNbHOCTE? eKTEl (0T mnar. ofzexkmym — NpeiMeT)
3. Yem xuBOE OTAMYABTCA OT HexuBoro? okpy:xatomiero mupa. Cpean Hux: BOja,

BO3AYyX, TOpPHBle MNOpPOALI, PpaCTeHHA,
JKUBOTHLIE, ABTOMOOHJIHM, KHHUIH, pas-
THYHEIE TOCTPOHKH W MHoroe apyroe. OJHEH M3 HUX HN3TOTOBJIEHEl HIN MOCTPOEHE!
qeJOBEeKOM, a APYTHe CYHIecCTBOBANH H CYIeCTBYIOT B IIPHPOJie He3aBHCHMO OT ero
xoagHcTBEeHHON AeaTenbHocTH. HMeHHo MX Ha3bIBaAIOT 00beKTAMH NPHPOLI.

CparHNM mepevHCIeHHEIE BRI 00BeKTHI. YTo 06mmiero Mex1y HHMH H TeM OHH
pasnuualorca? [loueMy ofilHHM M3 HMX MBI HASLIBAEM MHBBIMH, a APYrHe OTHOCHM
K 00beKTaM HeXHBOH TPHPOILL.

Ha neperelil B3rnaj KasKeTcd, 4YTO OTBeT odeBuAcH. Tak, Bozayx, obnaka, ropsl
M KaMHH Bbl OTHecéTe K obbekTaM HeHBON NpHpO/ALI, a AepeBbs, KYCTADHUKH,
TPaEkl, rpubEl, HACEKOMEIX, PRID, ITHII, 3Bepell ¥ CAMOTO HeJOBeKAa — K o0BeKTaM
JHBOI Ipupoasl (puc. 1).

A Ha OCHOBAHHY Yero MuI pasfenuan 3TH o6LexTsl Ha ABe rpynnsi? Yrobsl oTBe-
THThL HA 3TOT BONPOC, HeoOXOJHMO ONIPEIeTHTE, YTO TAKOE KH3Hb.

IlonaTHE 0 EH3HA. [Jaxe MaleHbKHII peféHOK CKaMKeT, YTO KaMeHb HeXXHBOI,
TAK KaKk OH He MOMKeT ABMrarbcs, a cobaxa MM KOMIKAa »KHBble, oHHM Oeraior.
JlepeBba TOXKe JKHBBIe, OHH HE MOTYT NepejBHIaThcd, HO OHH pactyT. Kpucranns
B HACBILEHHOM PACTBOPE COJIM TOM€ MOIYT ¢ PACTH#* H COCY/bKa 3MMON yBelM4YHBa-
ercda B pasMepax. EcTh # ipyrie npuMepsl «pocTas 00bEeKTOB HeKHBOI IIPHUPOALL.
MoK HO CKa3aTh, YTO JAJA }HUBLIX OPraHM3MOB XapaKTepHO AbIXaHHE, IIPH KOTOPOM
IPOMCXOAAT Npollecchkl obMeHAa BelecTs M NpeBpallleHHMs JHepruM, HO M IIPpH rope-
HHUH CBeYHM KHMCJOPOJ NOIVIOUAETCH, A BhIAENAKTCHA YIVIEKHMCIBIN ras (IpoMcXoguT
ofMeH BelllecTB) M 3Heprud B Buje Tenaa. TakumM obpa3oM, ec/iH YUIHTBIBATE OTAE/b"
HEIe CBOHCTEA 00BLEKTOB MUBOH ¥ HeXXUBOH NPHUPOALL, TO MPAHE MEMIY HUMH VCIIOB-
Ha. PaccMOTpHM €€, YCTAHOBHE OCHOBHEIE YePThI CXOACTEA H PA3IHYHHA MeXAy 00b-
eKTAMH AHBOH H HeKHBOH NpHUPOILL.

CX0/ICTBO H PASJIHYHA KHBOTO H HEXKHWBOTr0. OcHOBHBIe YePThI CX0OJACTBa 00%-
€KTOB KHBOH M HeXHBOH NPHPOALI 3aKJHYAKTCA B TOM, YTO BCe OHH HOCTPOEHEI
H3 OJHHX H TeX e CTPYKTYPHBIX KOMIIOHEHTOB — XHMHYeCKHX 5JeMeHTOB.
Ho B ofeexTax :XHMEBOH M HeXMHEBOH NPHPOARl pasinvyvHO HX cooTHomeHEne. Tena
KHBOH NpuUpoAsl Ha 98% cOCTOAT M3 YeTHIPEX NEMeHTOB — YIvlepoja, KHCJIOpoaa,
azora ¥ Bojgopoja. Tena He:xHMBOH NPHUPOALI MOTYT He HMEThL B CBOEM cOCTaBe 9THX
3JIeMeHTOB, a COCTOATE H3 APYTHX 2JIeMeHTOB H Jake U3 0JHOTO.

IIpuaraku &uBoro. Bee 06bekTH AKHEBOH NPpHPOALI HMelOT pAX o6IIHUX cBOHCTE
M [IPH3HAKOB.

OHH MMeT KJeTOYHOe CTPOeHHE, TO €CTh MX TeJa COCTOAT M3 O0COOBIX CTPYK-
Tvyp — Kaemox. Knerka npencraBnaer coboll 0CHOBHYIO CTPYKTYPHVIO eJHHHILY
JHLHBOTO OPraHH3Ma, KOTOPOH IPHCYIH Bee NpH3HaKH xuBoro. Mekimodenne cocras-
JAKT BUPYChl — OoNacHble Bo30yaAUTEeM MHOTMX 3abomeBaHWil pacTeHH, JKHBOTHBIX
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Beegeuune 8 Buonoriio

Puc. 1. OBbeKTbl HEXWMBOW U XMBOW NPUPOabLI

H uenoeera. OHM He MMeOT KJIETOUHOTO CTPpOEHHA, H HX HKHIHeJeATeJFHOCTE ITPO-
ABJIAETCHA TOMBKO TOTJA, KOTJa OHH NPOHHKAKT B KJIeTKH *KHBOrO OpraEnu3Ma.

Jna Bcex o6beKTOB #HMBOH IPHPOALI XapaKTepHa COBOKYIIHOCTH TAK Ha3blBae-
MBIX #H3HEeHHBIX CBOICTE, OTCYTCTBYIOILaA ¥ 00beKTOB HeHUBOMH npupoasl. K HuM,
KpOoMe KJeTOYHOTO CTPpOEHHA, OTHOCATCA NBHAKEHHE, obOMeH BeNIeCTEB, POCT, PA3BH
THe, pa3MHOXeHHe, pasfpakeHHe | Jp.

CaMBEIM BaXKHEIM IPOABIEHHEM JKUZHEeATENLHOCTH ARNAETCA 06 MEH deujecma,
npHcyniMi sceM ofbeKTaM #HHUBoH npupoasl (puc. 2). UMenno sto ceoiicTso obecne-
YHBAET HM BOSMOMAHOCTE OCYINECTRJIATE OCTANMBHBIE IDOIECCHI dKHIHEJeATEIBHOCTH.
OO BeKTEL KHABOH OpHPOABI OCYIOECTBAAKT HH3IHeIeATeIbHOCTE OO0 TeX Iop, IIOKAa
B HHX H3BHe IIOCTVIIAKT IITHTATEJIBHBIE EellleCTBAa, 'BBTDE'EI&TBIEHETCH FHePIrHA
H M3 HUX VAANATCA HeHY K HEIe I BpeJHble IPOAVKTEL JKH3HeeATeILHOCTH.

Ofmen BelllecTB V PASHLIX 00LEKTOB KHUBOH NPHPOALI BKIKNYAET B ceba HeCKOIb-
KO B3aMMOCBA3ZAHHLIX MNpOILleCcCOB, ﬂﬁECﬂE‘{HBﬂ_'ECIIHHX B HHX HEHpE[}LIBﬂLlﬁ OoOTOK
BelleCTBa H HeprrHH, HEGﬁKGﬂHMDﬁ AJIA OCYINeCTBICHHA AHH3HeIeATEeIBHOCTH. 7
Cpenm HEUX: numaHnue, Obitxanue 1 6btdenenue.
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§ 1. Xueaa » HexuBan npupoga — eguHoe yenoe

CeeT Yrnexucneif Kucnopog MuHepansHbe
ra3a conm
Yrnekvcnsiid Boana
o Benku
Kncnopog, Yrnesoae
Kucnopog Lt § Kupel
ras
MI.-“IHEFJal'IbeIE ﬂaphl Eﬂ,ﬂﬂ anTH
BaLSCTS 8OOk WUIHEOBATENEHOCTH

Puc. 2. NpoasneHie oEMeHa BELLECTE ¥ XMBOTHBLIX M pacTeHWi

8

P

’5;

Puc. 3. NpoasneHne pocta U pa3BUTUA Y XUBOTHBIX U PacTeHUA

O0BeKTH XHUBOH NPpHPOIL! cIIOCOOHEI pacTH M pasBHBATHCA. KoJlHYecTBeHHELE
H3MeHeHHS B CTPYKTYpe JM060ro NPpHPONHOrD Tela HA3BIBAIOT pocmoM, a Kade-
CTBeHHEIe — paizeumuem (puc. 3). 06a aTHX cBOHCTEBA MOTYT BCTPEYATHCHA
H v 00beKTOB He;XKHBOH npHpoakl. Ho Tonsko obbexTaM KHBOH NpPHpPOALI CBOH-
CTBEHHO YIIOpAOOYeHHOEe, IOCTEIIeHHOe H NOCNeJOBATENbHOE DASBHTHE, CBA3AHHOE
¢ peanuzanueil HacredcmaeenHol uHgopmayuy, 3aJ0KeHHON B UX KIeTKAX.

B npouecce pazMHOMEeHU A OPraHU3MEI NMepelalT CBOM MPH3HAKHW, CBOWCTERA
H ocobeHHOCTH PasBHTHA W3 NMOKOJeHHA B nokoaeHne (puc. 4, 5). MexannuaMm mepe-
OAaYH HACJHeICTEeHHLBIX [NPH3IHAKOB eJHH IJfA BCeX MHBRIX OpPraHH3MOB, HO ¢ HHM
BRI MMOZHAKOMHTECE B DOJee CTAPIIHX KJACCaX.

Takum ofpaszoMm, BCe NOepedHcIeH
HEI¢ BEIIIle CBOMCTBA H pA) JPYIHX
CBOMCTE B CBOEH COBOKVIIHOCTH Xapak-
TEPHEl TOJABKO [AJA MKHBEBIX OPTaHH3-

MOB, 4 #H3HB — 9T0, NOKANYVH, caMoe
CI0HHOE ABINeHHe B OKDYVAHAIOIEM HAaC
MHpE.

JUHBAA H HEXKHEBAH IIPHPOJIA —
EJIHHOE [EJOE. Kax MBI BHOHM, 00BeK-
Thl AHBOH M HeXHEBOH NPHPOAL] 3HAYH-
TelbHO OTJAHYAKTCA [APYyr oT Jpyra.
[Ipesxne Bcero, KHBBIE OPTraHH3MbI
. ]Ja:]JIHTIaIDTE.'FI CHNOMHOCTRBHD ETIJCIIEHHH
8 ' H BRICOKOH OpraHM3oBAHHOCTRIO HpOTe-
Puc. 4. PaamHOXeHWe Y pacTeHUi KaplHX B HUX NOpOLEecCcoB KH3HeIed-




CKauyaH C
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Beegenue B Buonoriio

Puc. 5. PazamHoxeHWe MUBOTHLIX

TeasHoCTH. OHAKO BCe OHM TecHO CBA3aHBLI MexxAy coboii. Ha aTo ykassiBaer, npe-
JKJle BCEro, eJIMHCTBO MX XUMUYECKO20 COCMAed.

Kpome Toro, yHMYTOXKeHHe HEXMBOH NPHMpOALI HeHzbe:xHo BiedéT 3a coboit
rubens Beero :;xuporo. HepasyMmMHasn esTelbHOCTE 4YeJ0BeKAa B IIPUDOAE, YACTO OCY-
uiecTrAgemMan fe3 yuéTra B3AUMO3ABMCHMOCTH €# KOMIOHEHTOB, MOMKET IPHBECTH
K OY€Hb CEPLE3HBIM II0CAEJCTEMAM, OIACHLIM, IIPesie BCero, JJIf CAMOro YeJI0BeKa.

Pons :uHBOrO B NMPHPOJE. Ilo MHeHHMIO YUY€HBIX, NepBBIe >KMBBIe OPraHH3MEI
NOABHMAMCE HA Halleil naaHeTe 0KOJM0 4 MJIDA JIeT Ha3afd.

C nosipneHMeM >KHMBLIX OPraHM3MOB M UX pacnpocTpaHeHHeM [ofABHJIAch ocobasn
obonoura 3eman — Guocdepa (or rped. fuoc — KU3HL U cghepa — 1map) (puc. 6).

BCoTa. M
30 000 =
Q3040867 =3xpans
L Smepect, BE4E M
BDDU—-____. ---------- TPAHKLA PACNPOCTPAHEHAR MABOTHBX

6 000 — ===em=es (pAHULA PACNPOCTRAHEHUA BLICIUMX DACTEHWA

4000= I

200 =

0

=10

100 =

._Em-

=1 000=—
-3 000=

- 6000
- 10830

Mapuancxii xinob | J Y.

Puc. 6. Tpanunusl buocdepel
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§ 1. XuBaa n HexuBana npupofa — egquHoe Yenoe

Buociepa BKII0OYaeT HIKHIE CJIOM aTMocdepsl, rujpocdepy, MOYBY, BePXHHN cJ10ii
aurtochepsl. BepxHAA rpanMiia pacnpocTpaHeHHA MH3HM ONpefesAeTcd 030HOBBIM
SKpPAaHOM — CJIOEM rasza o3oHa Ha BeicoTe 15—20 kM. OH 3ajep:KHBaeT rybHTeIEHELE
IS JHBRIX OPradMaMoB VIbTpadMOIeToOBbIe IVYH cojHIla. B okeaHax >KHBBIe opra-
HH3MBI BCTPEYANOTCA Ha JHe BOAAHH faxke Ha roydune 10—11 kM. B aurocdepe #H3HE
(fakTeprH) MecTaMM NPOHHKAET Ha MIYOHHY 0 Tpéx M 6oJMee KHJIOMETPOR.

ITepBBIM, KTO YKa3aJ HA PpOJb MHBLIX OPraHM3MOB KAaK IMaBHel el npeobpasy-
OIMel CHIB [IJaHeThl 3eMJA, OB BBIJAWIIHIACA OTEYeCTBEHHBIH VYEHBIH
Bnadumup Heanoeuw Bepnadckui. MMenHo oH Brnepssle OTMeTHJ, 4TO GMO-
cdepa — 2TO He TONABKO obiacTh pacrnpocTpaHeHWMA KH3HHM, HO M Pe3yiabTaT jes-
TeJbHOCTH FHBBIX OPraHM3MOB Ha Hallleil niaHeTe.

3ANOMHHTE

O6bektsl npHpogbi: XHBble H HexxuBbie * MH3zHb + CBOHCTBA XH3IHH *
buochepa = OzoHOBBIH 3KpaH

MNPOBEPBTECEEA =~ |

1. MNouemy cnokHo faTb onpegeneH1e NOHATHS «KHU3Hb» 7

2. B uém 3aknouaetca pasnMuMe XMMUYECKOH OPraHW3aLUMi TN KMBOH H HEXKHBOW NpH-
poab?

3. KakoBbl OCHOBHbIE CEBOWCTBA XKHBbIX Ten npHpogsl (NpH3HakK xusora)?

4. Kakve npumepbl BHEWHE CXOXMX NPOSBNEHWMH OTAENbHbIX YepT, CBOMCTBEHHbIX
JKUBOMY, Bbl MOXKETE NPHBECTH M B HEXKWMBOK npupoae?

5. Kakosa ponb xueoro 8 npupoge?

NOAYMAWTE!

MoueMy MblI MOXeM YTBEPXKAATb, YTO XKMBAaA M HeXMBas NPUPOAA NPeACTaBnAIoT
cobok eguHoe uenoe?

PALAAIEEEEN DDA

Mos naGopaTopus

BbINNO/THHUTE 3AHAHHUE

MpounTakite AONONHWTENBHBLIH TekeT. YTo Takoe rpacut? M3 yero oH obpasyerca?
MoxkHo M cKkasaTtb, 4To rpadMT — 3To oBbekT »*usoit npupofbi? OBocHyitTe cBoiM
OTEET.

CocraebTe nnaH (He MeHee TPEX NYHKTOB) pacckasa o ToMm, Kak obpasyertcsa rpa-
T, Ecnu Bam He xBataeT WHpopmalMK, HanguTe eé B MHTepHeTe, HCnonb3ysa ans
noMcka KAlodesble cnosa: rpacmt v ero obpasosaHue, obpasoeaHue rpacmra.

MocMoTpuTe Ha NPOCTOW KapaHAall C rpaMTOBbIM CTEPIKHEM BHYTPH. [padmt —
3To NpWpoAHbii matepuan. B ero ocHoBe — oCTaTkM Aepesbes, PoclKMX Ha 3emne
COTHH MWUANUOHOB NeT Hasag (puc. 7).
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Chayuyanock Tak, 4To norvbluKe pacre-
HHA OKa3biBaNHCb nurpeEéHthmu non
nnactamu ocafodHeix nopog. MNop pae-
NeHHEeM OCAQ0YHBIX NOPOL OHKW CNPecco-
BbIBANIMCL W 3a ToicAYeneTHa Bes gocryna
KMCNopoga npeepawanics B Oypbii
yrons. [poxogunu ewe mMuUNAMoHblI nert.
Ceoictea 6yporo yrns, okasaelwerocs
Ha Bonbwokl rnybuHe, nop AeHCTBHEM
BbICOKOMO AABNEHHA W BLICOKHX Temnepa-
TYp, MeHANKCL. BypbiA yronb ctaHoBWACA
KaMmeHHbIM yrném. MMoctenenHo nop aen-
cTBMem ewe Bonee BLICOKOro AaBNeHWA

& Puc. 7. PacTeHWA KaMeHHOYronsHoro
U elwé Bonee BLICOKKX TeMnepaTyp obpa- nepuosa

30BbIBANHMCbH HOBbIE nNOopoAabl. Kamen-
Hbli Yronb Npespawancs 8 rpadmr.

H3 HCTOPHUH HAYKH

Baadumup HMBanoBuy Bepradckuil (1863 — 1945) — sbipaouimiics oTeyecTeeH-
HbIH Y4€HbIH, aKaleMHK, OCHOBONONOMHHK BUoreoxMmmu, paapabortan yyenue o Buo-
cihepe.

B cesoux HayuHbix pabortax oH nokasan, uto Buocthepa — xueas obonouka
3eMNH — HUKOTAA He BO3BPALLAETCA B CBOE NPEeXKHee COCTOAHUE, NOATOMY BCE Bpems
M3MeHAETCA. ITo OBbLACHAGTCA TEM, YTO YKHBbIE OpPraHW3Mbl OKAa3blBalOT NOCTOAHHOE
reoXHMHYECKOE BAHAHHE Ha OKPYXAIOWHA MHp.

BepHagckuit BBen B cBoé yueHwe o Buocdepe Takke NOHATHE «Hoocdepas
(oT rpeu. Hooc — paayMm), Kak BHUAOM3IMEHEHHAA B peaynbTarte YenoBe4yeckoro BO3-
AenctenA Buocthepa. BepHanckuii BepUN, UTO COBMECTHbIE pa3yMHble NeHCTBHA BCEro
yenoeeyecTsa ByayT HanpaeneHHbl He TONbKO Ha YAOBNETBOpPeHWe cBoMx noTpebHo-
CTel, HO M Ha Co3faHWe PAaBHOBECHA M FAPMOHKK B NPUPOAE.

Korpa mbl roOBOPUM O EAHHCTBE KMBOW M HEXMBOW NPHUPOABI, HANO YYWTbIBaTb, YTO
Ha npoueccsl, NpoMcxoasilve B Buocdepe Hawed nNAaHETbl, OKa3blBAOT BAWAHWE
H KOCMHYecKHe dHanyeckde dakTopbl. B Hadane XX BeKa POCCHHCKHH YYE8HbIH
Anexcandp SleowudoBuy YuxceBexkud (1897 — 1964), nayyas BnuaHHe DUIUYECKMX
KOCMHYECKMX ¢hakTOpOB Ha NPOLECcChl B XKMBOW NpMpode, YCTAHOBMA B3aMMOCBA3b
uuknos aktueHocTM ConHua ¢ sBneHHAMM, NpoucxoaslMmu 8 Buoctepe.

YumeBcKOro CYMTAIOT OOHMM M3 OCHOBOMNONOMXHWMKOB KOCMMYECKOW, WNWU Trenqo-
BuMonoruk — Hayku, U3ydalollen BAWAHWE hakTopoe akTUBHOCTH ConHua Ha KuBble
OpraHWambl, B TOM YWCNE W Ha 3N0pPOBbe YeNoBeKa.

ANA TIOBO3HATE/NTbHbIX

XapakTepM3oBarh Tena *MBOH NPHUPOAbI MOXHO, PACKPbIE OCHOBHbIE CBOMCTBA MHBOTO.

1. Tena skvBOH NPHPOAbl UMEHT KNETOMHOE CTPOEHME,

2. Tena »wueoi npupogsl npeactaensoT cobol Buonoruueckue cucrembl (oT rpeu.
cucmema — Uuenoe, COCTOALLEE U3 B3AaMMOCBA3aHHbIX yacTel). CoBmecTHas corna-
coBaHHas paboTa oTaeNbHbIX YacTer NI0BOH CHCTEMbI ABNAETCS BaXKHEWLUMM YCNO-
BHEM € CYLIeCTBOBaHWA Kak eguHoro uenoro. Ctout obpatuTe BHUMaHUe, YTO BCE
BMoNorMyeckHe CUCTEMbI ABNAKITCA OTKPbITbIMK, [lNA CYLLECTBOBAHMSA XKMBbIX Opra-
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§ 1. Xusas n HexuBan npupoga — eguHoe yenoe

HW3MOB HeoBXOAMMO NOCTYNNEHWe IHEPrHH (CONHEYHOMW MNK XMMHUUYECKOW) W NKTa-
TeNbHBIX BELLECTE H3 OKPY>KAIOLWEH Cpefpl.

3. Bcé »ueoe cnocobHo k obMeHy Bewects. Tena »MBOW NPUPOAbI OCYLLECTBARIOT
CBOKO MKM3HENEATENBHOCTE A0 TEX MOP, NOKAa B HWX M3BHE HE TO/IBKO MOCTYNaKT
IJHEPrHA W NUTaTe/bHbIE BELWECTBA, HO M YAANAIOTCA HEHYXHbIE, 2 MHOTAA W Bped-
Hble TNPOAYKTbI »U3HeaesTensHocTH. ObmeH sewects obecneyqBaeTcs TakWMW
npoueccamu, Kak delxaHue, numanue w BoideneHue.

4. Tena »HBOW npHpoAbl pacTyT W pa3euBalTcA. KoNHYECTBEHHbIE W3MEHeHMs
B CTPYKType nioboro NpMpoAHOro Tena HasblBalT POCMOoM, a KauyecTBeHHble —
paszBumuem. O6a 3THX CBOWCTBA MOTYT BCTpedarbcs ¥ 0BbeKTOB Kak »MBOM, Tak
W HEXKHWBOHW NpHpogsl. Ho Toneko Tenam »MBoH NpUpogbl CEOWCTBEHHO YNOPAAO-
YeHHOE, NOCTENEHHOE W NOCNEfOBaTENBHOE Pa3BMTHE, CBA3AHHOE C peanu3alMed
3aN0EHHOW B HMX HAacNeAcTBeHHOH MHdOpMaLMH.

5. Bce xueoe cnocobHo k camoeocnpounssegeqHio. Tena xueoi npupoasl cnocobHbl
NOABNATLCA TONBKO B pe3ynbTtate npouecca pasmHoxcequs. lNpu 3Tom Bce opra-
HW3MbI cnocobHbl Nepeaasartb CBOW NPW3HAKK, CBOWCTBA U OCOBEHHOCTH Pa3BUTHA
M3 NOKONEHWA B NOKONEHHE.

6. Tena »MBOW NpUpPO/ABI PEarvpyloT Ha W3MEHeHWe OKpyXalolleH WX cpedsl. 37O
CBOWCTBO Ha3biBaloT paidpaxcumocmeio. Pasymeetcs, cKOpoCcTh OTBETHOW peak-
UMK W COBCTBEHHO €& NPOofABAEeHWE Y pa3HbiX OObLEKTOB >KMBOW NPHPOAbI 3HAYM-
TenbHO pa3nuuyaloTca. Hanpumep, Mbilika, 3aMeTHELLIAA OXOTALLYIOCA HA HEE KOoLl-
Ky, cTpemutcs ObicTpo ybexats of rpoaswei ed onacHoctw. Pactenus e
M3MEHAIOT Hanpage/ieHHe PoCTa M NOBOPAaYMBAIOT /IMCTEA M COLBETHA MO Hanpaene-
HHIO K CBETY.

3AQAHHE 4N1A TIOBO3HATE/IbHbIX

BbIPALLIMBAHWUE KPUCTANIOB

B HacblueHHOM pacTEope NoBapeHHOW conu obpasyioTcs KpWUCTanibl, KOTopbie
YBENMYHBAIOTCA B pa3mepax, To ecTb pactyT. Yrobw ybegutecs B 3tom, nposegute
ONBIT NO BbIPAWMBAHWIO CONAHBIX KPUCTANNOB.

Llens pabotei: yBMAETs pOCT KPUCTANNOB NOBAPEHHOW COMM.

Marepunansl u obopygosaHue: nosapeHHas conb (nyywe mopckas 6es gobasok);
BoAa (AMCTHNNMPOBAHHAA WNKW NPOKHNAYEHHAA, OTCTOABLIAACA W OTMABTPOBAHHAA
obbiuHan Boga); uicTas CTEKNAHHAs eMKoCTb (cTakaHd, BaHka); nepessHHas nanoyka
ANS nNOMeLIMBaHWA pacTeopa, OymaxkHbie candeTkW, dunsTpoBantHaa bymara
HNKW MapnAa, Nak ONA NOKPBRITHA MOTOBONo CONAHOND KpUHCTanna.

Xop pabortel

1. B creknaHHOH €MKOCTH NPWMrOTOBbLTE HACLIWEHHbIW coneBol pacteop W3 100 mn
ropadyed soabl M 40 r conM, fanTe MHWOKOCTH OCTbITe W OTUALTPYHTE £€ JYepes
hMNbTpOBaNbHYIO ByMary unu CBEPHYTYIO B HECKONbKO CNOEB MapIo.

2. K poibonoeHoW necke npuesxuTe HEBONLILOW KPHCTANNHMK COMM M ONYCTHTE B NPH-
roTOBAEHHbIA consHon pacteop. Ecan kpuctannuka conn Het, ncnonbayite niobon
NNacTMaccoBbliid TREPALIH NpeAMeT, NPeaBapHTENBHO 3aMOYeHHbIH B NPUroToBNEH-
HOM pacTBOpe W BbicylleHHbIH. [lpyrol KOHel Neckd NPHBSXKMTE K NepexknaguHe
(HanpuMMep, K KapaHally, py4Kke WiH [epeBAHHOW nanodyke), kotopaa byaet wupe
ropneiwka eoibpaHHoW nocyasl. 31oT npeameT Byaer MKCMPOBATLCA Ha EMKOCTH
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Puc. 8. BoipawmeaHwe KpucTanna

€ pacTBOpoM, 4ToBbI MaNEHbKHIH KPHCTANIMK Ha necke Bbin B NOABELWEHHOM COCTO-
axuuM (puc. 8).

3. Hakpo#Te nonyyeHHY KOHCTRYKLUMIO CANPETKON HAK TKaHBIO W NOCTABLTE NPH KOM-
HaTHOW TeMnepaType B TEMHOE MeCTO, e B BalleM NOMEeLLEHHH HaHMeHee 3aMeTHbI
nepenagbl Temnepatypel. MCKNOYHTE BCTPAXHMBAHHE W NEPENBHMEHHA EMKOCTH.

4. Mo Mepe pocTa KPUCTaNNa Coaep’KaHHe CONMK B OKPYKAIOLWEN ero »uaxocTH Byper
yMeHbLaTbCA. ECnu Bbl XOTUTE BbIPACTHTL KPUCTANA AOCTATOMHO KPYNHbIX pa3me-
poe, To pa3 & Hegeno nobasnanTe B EMKOCTb HACLILEHHbIW CONSAHOW pacTeop.
Korga kpHcTann ebipacteT A0 HeobBXoAMMbIX pasMepoB, aKKYpPaTHO BbiHLTE ero
H3 MHOKOCTH, BbINOMHTE HA YHCTYIO ﬁ?MﬂH{H}‘Iﬂ campe‘ruy H OCTOPOMHO NPpOMOK-
HMTE MAMKOHW TKaHblo. ECNKM XOTHTE COXpaHWTh XPYNKHHA KPHCTann, To ANA npuaa-
HWA eMy onpefieNéHHON NPOYHOCTH, NOKPOHTe ero BeclBeTHbBIM NakoMm ANA HOrTeH.

5. PerynapHo 3anucoieanTe u chotorpadmpyite ceon Habnwogenus. Mocne okoHya-
HWA HabnwogeHwi, ochopMKTe U NpeacTaebTe MX B knacce. OBcyauTte, MOXHO NM
CHMTaTbh KpHCTaNNkel TenamH HHBOH npuprmbl?

[ LWATH K YCTIEXY |

Kak paborare c Texcrom yuebHuka

1. Npouuraiite HazeaHue naparpada. OHoO oTpaxaer ero rnaBHoe cogepMmaHue.

2. MNepen TekcToMm naparpadia ecTe BONPOCHl, KOTOPbIE MNOMOryT BaMm fy4lle ero
noHaTe. lNpoynTaiTe BONPOCKH W NOCTApaHTECh HA HWX OTBETUTH.

3. Nepep Tem kak Bbl HauyHeéTe paboTaTbh € TEKCTOM, NPOYMHMTANTE BOMPOCHI B KOHLE
naparpacha. OHu nomoryT BbigenuTs Hawbonee BaXkHbIW Matepuan naparpada.

4. MNpounTarTe TekcT, cocTaebTe nnaH naparpadga. NpW cocTaeneHWH nnaHa TeKcT
AENWTCA Ha Y4acTW (CMbICNOBbIE efWHMUbI), B KaXKAOH W3 HHX HAXOAWTCA rMaeHas
Mbicnb. YTobel Bam Bbino nerye cNpaBWTLCA C 3THM 3afjaHWeM, YWTaa TEKCT napa-
rpaca, sapnasante asa sonpoca: «0 uyém 3gech rosopuTbca?» M «Yto ob atom
rosopuTbca?». [epebii BONpoc NOMoOKeT Bam pa3buTb TEKCT Ha «CMBICNOBbIE EAH-
HHLbI®, @ BTOPOH — BbIAENHTh CAMOE CYLUECTBEHHOE, MMaBHOe B 3TOM YAacTH TeKcTa.
Mnax gonxex oTsevate cnegylowmm TpeGosaHuam:

*  MYHKThI NNaHa AOMHBI OTPAXKATE FMABHBIE MBICIH;
*  NYHKTbI NNaHa A0MHbI BbiTh CBA3aHLI NO CMBICAY;
* NYHKTBI NAaHa dhOpMYNHPYIOTCA KPaTKO W YETKO.

5. HoBsie TepMKHEI K ONpefeneHHa BelyYHTe HAU3YCTh, OCHOBHBIE NONOYXKEHHS 3anoM-
HWTE, YMEWTE WX [IOKa3biBaTb W NOATEEPXAATL NPUMEPAMHM.

6. OTeeTbTe Ha BONpOCH! B KOHUE Naparpada W BbiNONHHWTE 3aJaHHs.

7. Kpartko nepeckaxurte naparpad.
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BHOJIOTUA — CUCTEMA HAYK
* 0 XKUBOM IIPUPOJIE

IMouAaTHE 0 HAYKE. OgEHM H3 cnocobos
H3YHUHeHHA H NOo3HAHHA OKDYVAHEAIIEero

1. Yro rakoe Hayka? MHpa I8 YefIOBEeKA ABIHAETCH HaYUHAaA
2. Kro Takme yuenbie? Kakux yueHbix-6uono- JeATenbHOCT:E uAM Hayka. Jliogeit,
roB Bbl 3HaeTe? npodeccHoHANLHO 3AHUMAION{MECHT Hayy-

HOH JeATelbHOCTHIO, HA3BIBAIOT Hay4-
HBEIMH paboTHHKAMH HWJIH YYE€HBIMH
(puc. 9). OcHOBHEIM MecTOM HMX paboThl
ABMANOTCA HAVYHEIE TafopaTopu#H, oCcHA-
HIEHHbIE COOTBETCTBYIOUIMM 060pyAoOBa-
HHEeM, MO3BOJAIIIAM MPOBOAHTE CIIEIH-
anbHBIE HCCHeNOBAHMA W obpabaThIBATh
nony4yeHHBIe HAYYHEIE JaHHEIE,

Ha cerogusamuuii geHs CyIecTBYeT
MHOKECTBO PasIHYHbLIX HAYK WJIM Hayy-
Hbix ofnacmeil. N'osopa o nwboil Havke,
MBI JIOJKHBI YETKO IpPeJCTaBIATH cebe
OCHOBHEIE YePThI HCCJeJOBAHMI B e€ obya-
Puc. 9. Y4éHbIA B COBpEMEHHON CTH, OT/IMYAIONIHE 3TY HAYKY OT HCCIEN0-
Bbuonormnyeckoin nabopatopum BaHHUM B JApPYrUxX HaV4YHBIX obaacTax.

Kasxnyio HayKy XapakTepH3VIOT, IIpe&ae
BCEro, eé O00BeKTHl HCCAeJOBAHMA, 3aJaul, cnocolbl H3YYeHHA (MeTOABI) H ABBIK.
bBHoJOTHA — CHCTEMA HAYE O KHBOI NPHPONE. OnHOH M3 ApeBHellHUX Hayy-
HBIX obnacTell, 3aHUMAIN[MXCA NO3HAHHEM OKPYXKAION[Ero MHpa, ABIAETCH
6uonorud (op. rpeu. fuoc — MHU3HL ¥ N020oc — Hayka). B Hacrosiee BpeMs 9THUM
TePMHHOM HA3BIBAIOT Ieblil KOMIIEKC HAYYHLIX HAalpaBaieHHiH, ofbeKTaMH Hece-
AOBAHHWH KOTOPBIX ABJAITCA KHBBIe OPraHH3MbI MHO0 mpomecchl MM SABJIEHHA,
npoTeKawIHe B HUX MM ¢ X yJacTHeM.

O6sexm uccnedosanua — 3TO TO, YTO HENOCPEACTEBEeHHO M3VUAET YYEHBIH
B cBoell obnacru Hayku. Kak npaesuno, B KavecTee obbeKTa B DHONOIMYeCKHUX
HCCTeJOBAHUAX BBICTYNAKT pealibHble NMPOABIeHUA KH3HH (00BEeKTHI KHBOW NpH-
poakl) Ha Hammeil MaaHeTe 3eMNA, PABTHYHBIE TMPOIECCH] M ABMEHUA B KHBOM MpH-
poje.

B zaBucuMOCTH 0T M3y4YaeMbIX O0LEKTOB HMCCAENOBAHUI BBIJENAIT OCHOBHLIE
pasgeant 6momoruu (puc. 10). Ilepes KakAbBIM M3 HUX CTOAT CBOM cobcTBeHHEIE
3ajla4d¥ HMccAelOBAHMIL, pellleHHe KOTOPLIX NMPHUBOAXAT K 0606MeHHI0 H HAKOTLIeHHIO
HayyHblx pedyavmamoe. Hanpumep, GoTaHMKA M3VYAET pacTeHHUA, 300J0THA —
JKHUBOTHBIX, IIHTOJIOTHA — KJIeTKH, AHATOMHA — 0c0oBeHHOCTH CTPOEHHA 00BLEKTOR
JKUBOH NPHUPOALI, hH3HOZOrHA — 0CODEHHOCTH MX MHU3HeAeATENLHOCTH M JIP.

CBsi3b BHOJOTHH C JAPYIHMH HAYKAMH, CoBpeMeHHAasa GHOJOrHA TeCHO CBA3aHA
¢ APYTHMH HayKaMH, 0COGeHHO ¢ TeMH, YTO 3AHMMAIOTCA MO3HAHUEM OKPYKaloIero
mupa. Cpeiln HUX MOMKHO BREIGENHTH husuky W xumuiw. B HacToamee Bpema 60Jb-
IIMHCTBO OTKPLITHH B HayKe JelaeTCHd, KAK NPABHIO, HA CTHIKe HECKOJBKHX Hay4-
HEIX HanpasieHuii. B peaynbrare 4ero BOZHHMKJIM TakMe HAYKH, Kak fuodusuxa,
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Bupyconorus Luronorus AnaTomus
(BMpYyCHI) (cTpoeHue (cTpoeHue
= W XHM3HEeNeATeNsHOCTE = QprafHuamos

KNeToK) W OpraHoe)

Mukonorusa
(rpnbei)
Dusnonorus
(dyHKUMKM OpraHM3MoB
] W OpraHoe)

BakTepwonorua
[ BMONOrmnsa
l NeHeTHKa
(HacneacTBEHHOCTE
W M3MEHYMBOCTb
OpraHnamoe)
BoraHuka i
(pacTeHun) x R
—_ 3mbpuonorua
3konorus (vHoMBWAYyaneHoe
3oonorusa (oTHOLWEHWS passuTre
(>knBOTHbIE) OpraH1M3moB OpraHuamoe)

Mexay coboii
-] W OKpYakLLen -
cpepnoi)

Puc. 10. OcHoeHBble pazaensl Bruonorvn W oBLEKTEl MX M3Y4EHHA

OUOXUMUA, KOCMUYECKAA OUONOZUA W AP., & TAKMKe NPHKJIALHLIe HAlpaBIeHHA —
GUOUHNCeHEPUA W OUOMEXHON02UA, OPHEHTHPOBAHHEIE HA M3YVYeHHEe BO3ZMOYKHOCTH
NpUMeHeHHA 00bEKTOB MKHBOH NIPHPOALI, B TOM YHCIe HCKYCCTBEHHO MOANGHIHDO-
BAHHEIX (M3MeHEHHBIX 4eJI0BEKOM), A8 PelleHus pAasINYHEIX HACYINHBIX npobieM
YeJ0BeYeCcTBA.

KpaiiHe BaskHa cBA3L OHONMOTHH ¢ TAKOH HayKoi, Kak mamemamuxa. Bea npn-
MeHeHHA MATeMATHYEeCKHX, B TOM YHCJIEe CTATHCTHYEeCKHX, PACYETOB He ob6XoAMTCA
HU OJ{HO Hay4HOe HANpaBIeHHe, M 6HOIOrNA He ABIAeTCA HeKIoMeHHeM. OcobernHO
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§ 2. BMONOrMA — CUCTEMA HayK © XMBOI Npupoge

MHTEpPEeCHBIMH HCCe0BaHHAME B obnacTin Mamemamuyeckoil 6uonozuy ABIAETCH
MOJeITHPOBaHNEe GHMOMOrHYeCcKHX NMpoLeccoB W ABMeHUi. OrpoMHYIO IOMOIIE B 3TOM
6uosoraMm OKasbIBaeT NPHMEeHEeHHEe COBPEMEeHHOH KOMIBIOTEDHOH TeXHHKH.
B peayapTaTe OTHOCHTENLHO HeJABHO BOZHHMKJIO elllé OJIHO HANpaBJIeHHe B 6moso-
ruu — OuouHdopmamuk a. ITo HanpasaeHMe HHMONOrHH OPHEHTHDOBAHO Ha pelle-
HHe KpyOnHOMacmTabHbIX Hay4YHbBIX npobiaem, Tpebyiomiux ananusa doabiioro obb-
eMa DMONMOrHYecKHX JAHHBIX.

He meHee Ba)KHa CBA3b GHONOrMM ¢ 2eozpaguell, HAYKOH M3ydalolmiel, npexiue
BCETO0, 00’'bEKTHI HEKHMBOI IIPHPO/IBI, CYIIECTBYIONIHE HA Hamell nuaHere. [Ipumepom
MEMAUCHHUILITMHADHOM CBASH 3THX ABYX HAVE ABJIfETCHA TaKOe HaydHOe Halpasie-
HHe, Kak Ouozeozpagua, KOTOpasd M3ydaeT 3aKOHOMEPHOCTH reorpaduyeckoro pac-
NpoCTPaHeHUA U pachpejie/leHNA 06BeKTOR »XHUBOI NMPHUPOALI HA Halllell IJIaHeTe.

ITrPo®ECCHN, CBA3AHHEBIE C BHOJOTHEN. IToMuMO y4Y€HBIX, KOTOpHIe NIpodieccHO-
HANBHO 3aHMMAOTCH M3YVUYEHHEeM HAVYHEIX npobreM B pasnuuHelx obnacrax buo-
JOTHH, CYVINEeCTBYeT MHOMecTEO npodeccnil, Tak MIM MHAYE CBASAHHBIX ¢ DHoTOrH-
eit (puc. 11), 1 mobyio M3 HUX B OyayineMm Bhl MosKeTe BulbpaTh fas cebs.

Puc. 11. Npodeccumn, ceaszaHHblie ¢ Buonoruen
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BeegeHue 8 Buonorito

[IpakTudeckH Bee MeAHIHMHCKHe paboTHHKH (BpauH, QeabJiuepsl, MeACECTPHI)
cnelnHaJ HcTsl B 061acTH NCHXOJIOrHH (ICHX0J0TH) JOKHBI HMeTh GasoBoe 6HOI0-
rudeckoe obpasopaHne. Bonbuloe sHaveHMe OMOJMOrHMYecKHe 3HAHHUA MMEKOT AasA
NOATOTOBKHM pabOTHHKOE CeNBCKOTO X03AHCTBA: ATPOHOMOE, 300TEXHHKOB, BETEDH-
Hapos # ap. Beé Gonsine cnenmanmceros Tpebyvercsa ans GypHO pasBHUBAIMIMXCH
HanpapileHuit — MHKpofHogorHdyeckoil NpoMbIILTIeHHOCTH M GMoTexHonoruu. Beé
6OJBIIYI) MONYJAAPHOCTh NOJAYYAKT NpodeccHH, CBA3AHHBIE ¢ DKOJIOTHel, HAIIpH-
Mep TaKHe, KaK MHMEeHepP-9KO0J0I WK JaHamadTHRIR Au3aiHep.

KABHMHET BHOMOTHH. B coBpeMenHBIX 6MOIOrHtMecKuX 1aB0paTOPHAX HCIOIb3Y-
IOTCH caMble pasnMYdHbIe, MHOTAA OYeHb CHA0MHBIE U Joporue, npubopsl ¥ MHCTPY-
MeHTHl — JIeKTPOHHBIC MHKPOCKOINLI, XpomMoTorpadsl u Ap., ana paborsl ¢ KoTO-
pbiMH TpebyHTCA CllellHa/IbHble 3HAHUA M HaBBIKH,

Crou GHOMOrHYeCcKHe HCCAeOBAHNA Bhl OyleTe IIPOBOJHUTE B IIKOJABHOM KabuHe-
Te Gunomornn. B HEM BeI Tak:Ke Oy/eTe HCMOAB30BATE PAZTHYMHBIE NPUOOPEI, HHCTPY-
MeHThl ¥ Apyroe daGopatopuoe obopygosanme. Muorue ua stux npubopos Bam
XOpOUIO 3HAKOMEI, ¢ APYIHMMH Bbl BCTpeTHTeCh BlepBkie (puc. 12).

Hanpumep, ond nepelHBAHKUA XKHAKOCTEH NPUMEHANT 60POHKU, AaA orGopa
ONpPeeIEHHOI0 KOJHYECTBA MHAKOCTH — NUREMKU W MEPHbLE UUAUHIpLL (MeN:
3ypru ), AnA NepeHeCceHUA TREDPJLIX BENIECTE — wnamenu. YacTo n1pu NpHroToeie-
HHMH [penapaToB, PACCMATPHBAEMBIX I10J MUKPOCKOROM, HCIIOAL3VIOT npedmem-
Hble cCMEKAA, nuHyem u npenapoeaibHbie uzavi. [Ipubopom ansa mamepeHus
TeMIepPaATYPbl ABAAETCA mepmomemp. IIna usMepeHMA MacCChl NPUMEHAIOT 8€ChL.
Ilna BeIpAIIMBAHKA B M3YYEeHHA PA3JIMYHBIX MHKPOOPraHH3MOB NPHMEHAIOT Yaul-
wu [Tempu.

Puc. 12. NabopaTtopHas nocyaa v obopypoeaHue: konbel U MepHele uNUHApPSL (a);
npeameTHele ctéxkna (6); Boporka (B); nuHuer (r); nunetka (a); npenaposaneHas urna (e); 17
vawka MNetpu (x)
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§ 2. BHonora — cUCTEMa HayK © XHBOW npupoge

[Ipu nposegennu nabopaTopHbix paboT B HMIKOALHOM KabuHeTe BHMOMOIHK BaXHO
NpaBMILHO HCIIOAL30OBATE HMelolleeca 0bopyAoBaHMe H CTPOro cobIwaaTs IpaBuIa
TeXxHHKH HGesonacHooTH npH paboTe ¢ HUM (cM. maMATKY Ha c. 19). Beiyvun u cTporo
BRINIOJIHAN 9TH npasuial

3ANNOMHHTE
Hayka + bBwuonorus + Pazgensi 6nonorwu: 6oraHHKa, 30010MHA, IKONOrHS,
YHTONOrHA, aHatomusA, puanonorna » [Mpogeccum, ceazantbie ¢ GHoNOrHesH »

Ka6urer 6uonorun « Jlaboparoproe ob6opygoBaHie

lTPOBEPBTE CEBA

1. Yro takoe Buonorua? Kakue npu3HakK xapakTepu3yioT eé Kak Hayky?

2. Kakoebl ocHoeHble pasgens! Buonorun? Yro sensercs obvektamu ux uayueHus?

3. Kakue ceasu umeer Buonorka ¢ gpyrumu Haykamu? lpueegute npimepbl Hawbo-
Nnee NepcneKTHBHBIX HaNPaBNeHHH MEXXOHCUHNIMHAPHBIX HCCNeAOBaHMH.

4. Kakwue npodreccuu cesasaHbl ¢ Buonoruen? B uém ata cesasb ebiparkaercs?

5. Hazoeute W3eecTHbiXx BaMm yueHbix-Buonoroe. B uém 3aknoyvaetcs WX HayuHblH
BKNaj B pa3suTHe BUONOrHYEecKon Hayku?

1. Mouemy BaxkHo cobniopatb npaeuna nosegeHHa W pabotbl B kabuHere ¢ GUonoru-
UECKWMH NpHBopamMu, HHCTpYMeHTamMu W obbekTamu?

2. Kakue 3 BakHbix npasun pabotel &8 naboparopuu cnegyer npumeHsTs 8 BbiTy?
Mpusepute npumepsl.

I I

Mos na6opaTopus

M3YHEHHUE NABOPATOPHOIO OBOPYAOBAHWA
M NPABHUNA PABOTbI C HUM B LLUKOJIbBHOM KABUHETE BMOJI0M KA

Llens pa6otei: wayunth coctae nabopatopHoro obopyAoOBaHWs, WMMEIOLLEroCcs
B WKONbHOM KabuHete Buonoriu,  npasuna paboTbl C HAM.

Marepuansl u obopygosaHue: Tepmomertpbl, Becbl, yawku lNetpu, npobupkwu,
MEH3YPKH M Apyrue Bufbl nabopatopHoro obopynoBaHus, HMEIOLLMECH B LIKONbHOM
kabuHere Buonorum.

Xop pabotsi

1. BHumaTensHo paccMoTpuTe npeacTaeneHHoe nabopartopHoe obopyposaHue.
2. BblyunTe npaeuWna nosefieHHa W paboTtbl B kabuHeTe ¢ bHonorMyeckMmu npubopa-
18 MW M MHCTPYMEHTaMM, NpefcTasneHHsle 8 namatke (c. 19).
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Beegerue B Bionoriio

3. 3anonuute B TeTpagu Tabnuuy «JlabopatopHoe obopynosanue kaburera Guono-
rMH M npaeuna BesonacHok paboTel ¢ HUM» no obpasyy.

OcobeHHocTH
horman | SSomvioran/ e et
HaszHaYyeHHe
MepHbie cTakaHbi, Buasl MepHoi 1. Heobxoaumo obpaliartscs
MepHbie LMAHHAPbI XMMHYECKOH Nocyab, C OCTOPOMHOCTBIO, TAK KaK OHM
H MEH3YPKH npeaHasHaqyeHHoH nHbo MoryT BbiTh XPYNKWMHM.
ANA HW3MepeHHa obneMoB 2. He Tporats pykamu ocKonkM
HaNMBAEMOH HOKOCTH B cayyae pasbusanus.
HAKM ONA Nocnegylolerc 3. He vcnonbsoeate ANA npHéMa
nepenHBaHda & Apyryo NHLWKH (KHAKOCTH).
nocyay 4. He narpesats

3TO BAKHO 3HATb

Mpaeuna nosegeHns u pabotel B xabuHere c¢ BGuonoruueckumu npubopamm
M HHCTPYMEHTaMM

1. TouHo BLINOAHAMTE BCE YKasaHWA Y4YMTENa nNpW nposeaeHWH nabopatopHoM
WAW npakTHyeckol pabotbl, cTporo cobniogaite npaesuna GesonacHol paborTbl.
CamoctoatensHo, Ges paspelueHWMs yd4uTena, He BbINONHAHTE HWKakux pabor.
NomHuTe, yto B nabopatopwuw:

* HeNb3A NPWHWMATE MMLLY, a 33 eé NpefileNaMK MCNONb30BaThk ANA eflbl W NUTbA
naGopatopHyio nocyay;

* Henb3a 6e3 paspelleHWs y4uTeNs Tporatb HUKakWe npubopbl M MaTepuansi;

* HENb3s HIOXaTb HE3HAaKOMble BellecTea, Npubnmkan ux K nuuy (BApixaHue napos
HEKOTOPBIX BELLECTE MOMET Bbi3BATh Pa3fpakKeHHWE W OXKOr AblXaTefbHbIX
nyTen);

* B cnyyae nobbix 3aTpyAHeHWH HeobxoaMMo HemMeAneHHO oBpaTUTLEA K YuM-
Teno;

* npu pabore cnegyet cobniofare akKypaTHOCTb M OCTOPOXKHOCTb, NO OKOHYAHWH
paboTbl Bce npubopbl M BEWeECTBA A0NXHbI ObiTb BO3BPAaLLEHbl HA CBOE MECTo,
a paboyee MecTo — nNpHBENEHO B NOPAACK.

2. BHumaTenbHO M3yuuTe cogepxaHde W Nopspaok nposefeHus nabopartopHow
WK NpakTH4eckon paboTel, a Takke Ge3aonacHoie NPUEMBI MX BbINONHEHWS.

3. NoprotoebTe k pabote pabouee mecto, ybBepuTe BCe NOCTOPOHHWE NPEAMETbI.
Mpubopbl W obopyaoBaHWe pa3MecTMTe TakWM obpasom, u4Tobbl WMCKAKYUTD
WX NajieHe W ONpoKMabiBaHHeE.

4. Npoeepste HcnpasHocTe obopyaoeanus, npubopos, uenoctHocTs nabopatopHon
nocyasl U npubopoe W3 cTekna.

5. Mpu HarpeBaHWW >KMAKOCTM B Npobupke MAW Konbe MCNoNb3yHTe cneuManbHbie
pepxkatend (wratkebl). Hukorga He HanpaenskTe Ha ceba MNKM HA CBOMX OAHO-
KNACCHMKOB OTBEPCTHE HarpesaeMol NPoBWPKK MK rOpAbILWKO Konbbl.
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§ 2. Buonoria — CUCTEMAa HayK O XHBOKH npHpoje

6. Bo nabexkanune oxoros sanpeuwaercs Bpath HE3aAWMLULEHHBIMK PYKaMKH Harpertywo
nocyay € *XKHAKOCTAMM WM Apyrde huavyeckue Tena.

7. CobnogaiTe ocTOPOXKHOCTb NpU 0BpaLLEHHH C KOMOLLE-PEXKYLLMMU WHCTPYMEHTA-
MH M npubBopamK M3 cTekna W nabopatopHo# nocyaoH, He BpocakTe, He poHaWTe
W He YAapAHTE WX.

8. B cnyvyae, ecnu pasbunace nabopatopHas nocyga wau npuwbopsl M3 cTekna,
He cobWpalTe MX OCKONKM He3aUWMLWEHHBIMH PYKaMM, a8 WCNONb3yHTe ANA 3TOW
uenu WETKY W cosok. [peasapuTenbHo nocTasbTe ob 3TOM B M3BECTHOCTb Y4YM-
Tens.

9. Mpu paznuee NerkoBOCNNAMEHRAIOWENCA KMOKOCTH M €€ 3aropaHdHi HemegNeHHOo
coobuimTe 06 ITOM YUYHTENIO M NO ero YyKa3aHW NOKHHBTE NoMelleHHe.

10. MNMpu nonyyeHun Tpaembl coobuute ob atom yuutenio. HemegnedHo okaxkute nep-
BYlO MOMOLLL NOCTPafaBlieMy, NPy HeoBXoaMMOCTW OTNpaebTeé NOCTPafaBLIero
B Bnuwxkadwee neuyebHoe yupesxaeHue.

11. Mo okonuyaHuio pabotbl NnpueeguTe B Nopsagok pabodee MmecTo, caaiTe yuuTtenio
npubopsl, obopyaosaHne, Matep1ansl U NPU HEOBXOAWMOCTH TULATENbHO BbIMOWTE
PYKH € MBINOM.

BbINNOJTHHUTE 3AAHHUA

1. Paccmotpute puc. 11. Onpegenute, niogu kKakux npodheccHil NpeacTaeneHbl Ha
cpotorpacpusx. B tetpagu 3anonHute Tabnuuy «Mpodeccuu, ceasadHbie ¢ Buono-
ruem».

Dortorpagua Mpodpeccun Kak ceazaHa c 6uonorued

1

2

2. BbiACHMTE, KTO M3 BallMX 3HAKOMbIX MMeeT npodheccHio, CBA3aHHYIo ¢ BHonoruen.
Kakoso ux MHeHWe o ceoeil npodeccun? Mouemy oMM eé sbibpanu?

3. MogroToebTe MynbTUMeaMa npeseHTauuilo ob WHTepecylowen Bac npodeccuu
MK O BKNAAE KOHKPEeTHOro y4éHoro (poccMickoro unu sapybexHoro) B passutue
Buonorun kak Hayku. [lns BbINOSIHEHWA 3TOrO 3ajaHWA WCNONb3YWTE AOCTYMHbIE
MCTOYHWUKM — Hay4HO-NONYNAPHYIO NWTepatypy no Buonorkd, cnpasodHblie mare-
pHanel, pecypcel MHTepHeTa.

H3 HCTOPHUHU HAYKH

MayyeHHe >XHBOH NpUpoOAbl M HaKONMEHWE Hay4HbIX 3HAHMH O HEHW NPOWMCXOAMT
¢ rmybBokor gpesHocTH. Tak, BENHKHIA ApeBHerpedeckuii yueHoln Apucmomens (384—
322 po H. 3.) 3an0oXKAN HayyHble OCHOBBI 3o0onorkKk. Ero yyeHwka W nocneposartens
Teoghpacma (ok. 370 — ok. 288 po H. 3.) HasbiBalOT OTUOM BOTAHWKH, TaK Kak OH Bbin
ocHoBatenemM BOTaHWKM Kak camocTosiTeNbHOW HaykW. [lpyroro W3secTHoro ApesHe-
rpeyeckoro yuyénoro funnoxpama (ok. 460 — ox. 370 po H. 3.) HasbiBalOT OTUOM
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Eeegeuue B Buonoriio

Me[MUMHBI NOTOMY, YTO OH NOCTABHWN MEAHLMHY Ha Hay4Hylo ocHosy. OH cobpan B ceo-
HMX TPpYAax WMeBLUMEecA K TOMY BPEMeHH 3HaHHA O CTPOEHWH OpraHM3Ma YenoBeKa.
[MAnoKpaT NMcan o ToM, YTo Ne4uTb Hago He BonesHb, a GONbHOrO YeNoBeKka W NpM
NneyYeHWW Bpady He MMeeT Npasa HaHeCTH Bpeq 340poBbLI0 cBoerc nauvedTa. Begs Hepa-
pPOM B HallW [OHW BCe BbINYCKHHKH MEOWLMHCKHX WHCTHTYTOB TOP>KeCTBeHHO AaioT
knsatey Munnokpara.

Yuenukom u nocnegosarenem lMnnokpata cuutan cebs BENHKMH PUMCKWMH Bpad
KnaBdui Manen (ok. 130 — ok. 200), MHOro NeT NEUYMBLUMH paHeHbIX rMagHaTopos M
noToMy NpekpacHo pa3bupaBlKics B CTPOEHWH opraHkamMa venosexka. Ox Hanucan 83
TpyAa No aHaToOMHH W MedWLUHHE, W 3TH KHWMIH B TEYeHHe NOYTH NoAyTopa ThICAY NeT
BblNM ABTOPUTETHBIM MCTOYHUKOM 3HAaHWH AN Bpaded, aHATOMOB WM (PM3MONOroB.
laneH ctan ocHoBaTeNeM COBpPeMeHHOH hapMaKo/lorHi — HayKW O NeKapcTeax.

O Bknage ApYrHMX Y4éHbiX, B TOM YMCNE W OTE4YECTBEHHbIX, B Pa3BUTHE Hay4yHbIX
3HaHWH Bbl Y3HAeTe NPH M3Y4eHHH pa3fMYHbIX pa3fencs GHONOrkK.

Kak cozpate MynbTHMegHHHYIO Npe3eHTaALHIO

MynbTHMeQMHHAA Npe3eHTalUA HCNoNb3YOTCA ANA Toro, Y4Tobbl BLICTYNAKOLLMA CMOr
HarnNs4HO NPOAEMOHCTPHPOBATL AONONHHTE/NBHBIE MaTEpUaNbl K CBOEMY COOBLLEHHIO.
OHa ponHa COOTBETCTBOBaTh UenaM cooblUeHHA, ero CofepyKaHWio W BPEMEHH,
OTBOAMMOMY ANA €ro npeacTasNeHus.

1. HayaneHbimM 3Tanom paBotsl Bcerga sensetca paspaboTtka cueHapWs npeseHTauWM
W oTbop MaTepHanos, Ha OCHOBE KOTOPbIX oHa Byfer co3faHa, a 3aTeM yxKe NpM-
CTYNawT K HenocpeAcTeeHHoMy adopMneHHio cnaiaos. He 3abeisaite ykaswisath
HCNONB3YEMBbIE HCTOYHHKH B NPe3eHTaLMH.

2. Cobniopante efMHbiM cTWnb odtopmnerda cnangos. Msberaite Takux crTunen,
KoTopble ByayT oTenekatb BHMMaHWE 3pWTENed OT COAEpPKaHWs Npe3eHTauMM.
Ha oaHoM cnaipe pekoMeHAYyeTcA MCNonb3oBaTh He Bonee TPEX UBETOB: OQHH ANA
choHa, ofMH ANA 3aronoBKoe, oguH Ans tekcta. [na coHa M TEKCTa MCnonbayiTe
KOHTpPacTHbIE LEeTa.

3. Ana npeactaBneHMA TEKCTOBOW WHAGIOPMalMH WCNONb3YHTE KOPOTKHE C/loBa
H NpegnoMeHHs. 3aroNoBKH AOMKHBI NPUBNEKATL BHHUMaHWE ayaMTopuud. He cTouT
CMELMBaTb Pa3Hble THNbI WPHKTOR B OAHOW NPeseHTauMK U 3noynoTpebnsTts npo-
MHMCHBIMKW BYKBaMM, NOCKONbKY OHW YMTAKITCA Xy»e CTPO4HBIX.

4. He cToMT 3anonHATb OGHH cnaig ciMwkom Bonsluum obbeMoM HHopMaLMK: cny-
WaTeNH HEe CMOryT eiWHOBPEeMeHHO 3anoMHWTb Bonee Tpéx hakToB, BLIBOAOE
Wnu onpeneneHuWid. Ecnu Ha cnaipe pacnonaraetca KapTHHKA, HAANMCh Nydlle Bce-
ro caenate NPAMO Noj HeM.

5. BenomorartensHasa wHdopmalma He fomxHa npeobnagate Haa ocHosHoH. He crouT
TaKkKe 3noynoTpebnaTb pPasNMuHbIMKH  @HMMAUMOHHbIMM 3didheKTaMM — OHM
He [OMXHblI OTBNEKATE BHMMaHHe OT COflepXKaHHA WHhopMalLMK Ha cnange.

6. O6bvém npeszeHTaUWA He fomkeH BbiTe cavwkoMm 6onswkm. OntumansHo 10—
15 cnarpos. PaccunThiBaeTe, YTO Ha OAWH CNand YXOO4WT NPHMEPHO MHHYTa goKkna-
pa. Ecnu y Bac HamHoro 6onblue cnalifoe, YeM BPeMeHH, TO Bbl He YCreeTe HX BCe
nokasarts, NMBo ByfeTe NOKa3biBaTh MX CAHLUKOM BbICTPO W ay[HUTOPHA HE NOWMET
Ooknaga. | 21
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POJIb BUOJIOTHUH B ) KU3HH
* COBPEMEHHOI'O YEJIOBEKA

Posh BHOJOTHH B MO3HAHHH OKPYXKAIO-
LIEr0 MHPA H NPAKTHYECKOH IEATEJLIO-

1. Kakoe 3HadeHWe AnA No3HaHWA Yenose- CTH COBPEMEHHOT'O YEJIOBEKA. C IIepBLIX
KOM OKPYXaloLero M1pa uMmeer Hayka? AHel MHIHH YeJOBeK NO3HAST OKpPYIKAI0-
2. Kakue npusaHaku, Hapsay ¢ obbexTom muii ero mup. Ho ocoboe snauenme ajis
MCCReAOBAHHA, XapaKTepHUayioT JeJOBeKAa HMeeT Hay4YHOe IO3HaAHHMe

Ty HINtHHYIO H&y"lt'y'? OKpVHaAOINero MHPpAa. Buonoruueckue

HCCNeJ0BAHUA NPOBOJATCA € LeJbI H3Y-
YeHUA pasiM4YHLIX IIPOLECCOB M ABJe-
HHH, HIPOTEKAIONINY B MKHUBOH IIpHUpoae.

B 6monorum HOBEIE OTKPEITHA CO3Jal0T Baszy AIA MHOMECTEA NPAKTHYECKHX
AOCTHKEeHHH B MeJHIIHHE, CeJLCKOM X03AHCTEE, MPOMBIIIIEHHOCTH M APYTrHX obsa-
CTAX YeJIOBeYeCKOH AeATeNbHOCTH. OTKPBITHA COBPEeMEHHON OHMOMOIHMH IO3BOJAIOT
BeIpaborars adypeKTHBEHBIE IYTH JedeHHA H NpodHIaAKTHKN pasIHdHBIX OonesHeil,
B TOM 4YHCJe M TeX, KOTOpble paHblile CYMTANNCE HeusaedumbiMmu., Mayuenue crpoe-
HHMA U NPHHIIUNOE paboThl PABIMYHLIX CHCTEM KUBLIX OPraHM3MOB IOMOIVIH HAHTH
OpPHMI'MHAJILHEIE PEllleHHA B TEXHHKE H cTpouTeabeTEe. BHomorunsa rakike okaseiBaer
3HAYNTEJbHOE BIHAHHE Ha PellleHHe TAKHX BAMKHBIX IIpobieM, KaK ITPOHM3BOJICTBO
NPOAYKTOE INIMTAHWA, NTOMCK HOBBIX HMCTOYHHKOB 3HEePrHH, OXpaHa OKpy:xalllei
cpensl 1 ap. (puc. 13).

HA3BIK BHOJOTHH: TEPMHHBI, TOHATHA, CHMBOJBI, YT068I fOoCTHYE yclIeXa B Hay-
Ke y4eHOMY HeoOXoAuMOo yMeTh 0bIaThCA M B3aUMOAeHCTBOBATE € APYIHMH 4ieHa-
MH HayuHOro coobimecrsa. BamubiM npusnarom niobolf HAYKH ABAAETCA HATHYHe
cOBCTBEHHOTO A3bIKA HAYKU, BRIKYAOIErD B cebAa cHcTeMy MOHATHH, TEDMHHOB
H CHMEOJIOB,

Buonorua He ABAAeTCA HCKJINYeHHEM, M ¥V Heé eCTh CBOH HAYYHBIH A3BIK.
YuéHoMy, NocBATHBILeMY ceba Toil Mau uHOH ofnacTH 6MoMOrHUecKoH HAVKH,
a raxke jawbomMy OHOMOrMYEeCKH IrpaMOTHOMY d4enoBeky obsasarenbHO HaZo Ha-
VYHTRCA UM BIaJeTh.

IlonaTne — cucrema MEICTel YelOoBeKa, BRJensAoman u obobimalomas pasamnd-
Hble NpeiMeThl MJH ABJEeHHA N0 obIMMM H cHnenMdHUYecKHM [IJA HHX NpH-
3HaKaM.

Tepmuua — (oT gar. mepmuHyc — npejie, rpaHuila) cI0BO HIH CIAOBOCOYe-
TaHMe, SABAAKINeecs HaSBaHMeM HEKOTOPOro NOHATHA onpejenéHHol obiracti
HayHKH.

B psapge cayviaes B A3blKe HAVEH TePMHH MOKeT OBIThL 3aMeHEéH CHMBOJIOM — CIIe-
IIHaJIBHBIM rpattmqecnnm S3HAKOM, MMO3BOWIAKIINM 3aMeHHTE TOT HJIH HHOH TepMHH,
oﬁosaaqamn:mﬁ COOTERETCTEYIOIee ITOHATHE.

HEDPHMEP, C INO3HIIHHA HHOJOTHYECKHX nﬂHE‘I‘Hﬁ, MHOI'MEe IIpecTaBrUTe IH AHBON
OpHpOAbl II0 CBOMM HHIMBHAVAIBHBIM IpH3IHAKAM MOTYT OBITE OTHECEHBI JHOO
K MYMKCKHM, Ju60 K KeHCKHM ocobAM (KOT ¥ KOIMIKA, IMeTyX M KypHla M T. II.)
Camelr Iy caMKa — DTO Te TEPMMHEI, KOTOPEIMHE MEI HX MOJKeM HazeaTk. [[na npo-
CTOThI H HarMAJHOCTH 3TH TEPMHHBI MOMHO YVCIEIIHO 3aMeHHTE JOCTATOYMHO pac-
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OxpaHa okpy*aowei cpegs  PaspaboTka HOBLIX CpeacTe
M METOA0B neveHns Boneaveil

MNponasoacTeo A

Buonorv4eckux cpeacTe k

3alUMTEI pacTEHWIA Y Mpow3eopcTeO

oT BpeaMTensid ' NeKapcTe, BUTAMWHOE,
BEAKUWH, CLIBOPOTOK

v BoneaHei

MNpow3eoncTeO Mpow3eoncTeO
KOPMOBBIX NPOAYKTOB
no6asok MUTAHKSA

€.

Co3zpaHwe BriBepeHue
HOBLIX COPTOE  HOBLIX NMOPOA
KYNETYPHBIX PACTEHWIA  NOMALUHWX XWBOTHBIX

Puc. 13. Pone Bronorum B No3HaHWKW OKPYXAKOWEro MMpa W NPakTUYecKon AeATeNnsHOCTH
COBPEMEHHOIO Yenoeeka

NpOCTPAHEHHBIMHM B HayKe cHMMBoJdaMu — Konbeé M mut Mapca (3) u sepkano
Benepst (@) (puc. 14). CrpoeHne mBeTKa MoOXKeT OLITH NpeJACTABIEHO B BUJE €ro
GopMYIBI H AHATPAMMEI H T. 1.

HcerounHEH BHOJOTHYECKHX 3HAHHI, PesyneTaThl HCCTefOBAHUA, TTIONYIYeHHEIE
YYEHEIM, He 6YAVT HMeTh NPAKTHYECKH HHKAKOH IIeHHOCTH AJIA PACIIHPEeHHA Hay4-
HOM KAPTHHLI MHpa 0 Tex IIop, IOKa MccaefoBaTe b He MOAeIHTCA UMH ¢ coobre-
CTBOM KOJUJIer Yepes CBOM Hay4dHble NybaMKanuMe, B ToM Yucie B HuTeprere, a Tak-




CradaH ¢ vk.com/material100

ol e R R e R PR R T R R R e R R N
§ 3. Ponk 6MONOIrHAN B XH3HK COBPEMEHHOMO YenoBeka

e

Puc. 14. Cumeonsl Buonorvyeckoro A3sika (3HakM Mapca 1 BeHepbl, hopmynel
W AMarpammel LUBeTKa)

Y, AT

ke depes yuebHy0 auTeparypy. B pesyawpraTe Takoit paboThel MOABIAIOTCA
pPasIUYHEIC HCTOYHHKH GHOTOrHYeCKHX 3HAHMH — DHIHMKJIONEAMH, CI0BADH, CIpAa-
BOYHHMKH, OIpPEAeNIHTeNH, KapThl, GoTo- H BHAeoH300parkeHUs, KOMIObIOTEPHEIE
0a3sl JaHHBIX, yYeOHHMKH, y4ueOHBIe mocobMA M Op., KOTOphIe C YCIEeXOM MOXKHO
MCIONB30BATh B JalbHellmeidl HccaefoBaTeNbecKoi pafore m B ofpaszoBaTelbHBIX
nenax. Kak B ycroBuAxX HayuHOI paboTel, TAK U B nponecce yaefHo# paboTsl Heob-
XOOHMO HAYVYHTHECHA [NOJB30OBATHCA TAKHMH HCTOYHHEKAMI.

BaxubIM aTanoM B paboTe ¢ pA3IHYHBIMHM MCTOYHMKAMU SABJAETCS IOUCK U IIpPO-
BepKA JOCTOBEPHOCTH HaleHHOH B HUX HHpOpPMAIHHN (cM. MAMATKY Ha c. 25).

3ANOMHHUTE
Azbix GHONOIHH: TEPMHHBI, NOHATHA, cHMBONbI + HcTouHHKH BHONOrHYECKHX
IHaHHHA

MPOBEPBTE CEBA B |

1. B 4ém sakniouaercs ponb BUONOrMM B NO3HaHKK OKpY»Kalowero Mupa?

2. KakoBo 3HayeHWe BHONOrMM B NPAKTHUECKOH AEATENbHOCTH COBPEMEHHOrO Yeno-
Beka?

3. 3auem Hayke HeobBxoaum ceoi s3bik? EcTe ik ceok A3bik y Buonorkuu?

nnnmAﬁTE'

/1‘"- /“ M“ /X“* /Z°‘~ //“- /Z“* //‘“ /*‘* //“ //“ //“ /Z"*- //“‘* I

Mos naGopaTopus

BbI[TOJIHUTE 3AQAHHUA

1. MNpusenute npumepsl 3—4 Guonorkueckux TepmuHoe. [laiTe WM CoOTBETCTBYIO-
LiHE onpefeneH1s.
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2. MNpueeguTe NpMMepbl M3BECTHBIX BaM WCTOMHMKOB BHONOrHYecKoH WHGOPMaUHH.
3anonHuTte B TeTpaau Tabnuuy ucmoyHuky buonozuveckux 3HaHul no obpasuy.

Kakasn
Bug Yem npegcrasneH
> Mpumep HHthopMauHa
HMCTOMHMKA (uTo 3170 TaKoe?)
npegcrasneda
JHUHKNONeaMs HaysHoe wnW Hay4Ho-nony- Buonorus. Onpegenexwms,
NApHOE CnpagovyHoe H3fa- ﬁnnpememan TE3MWCbI, EIJEMHJ"IHH
HWe, cofepallee cucTema- HANIOCTPHPOBAH- Y4BHbIX pacnonome-
THIHPOBAHHYID HH{*}GPMH— Had aHUHKnonenova Hbl B KHHI2
MO NO pasn1yHbIM obna- no andasuty
CTAM BHONOrHYBCKMX IHAHWH

Yto obiuero ¥ B 4EM pasnHualoTca AaHHble HCTOYHWKH WHibopMaLMKH?

" LATH K YCITEXY |

Mouck HHI#IJPHII.IHH C HCNOoNb3OoBaHHWEM pa3znNHYHbBIX HCTOYHHKOB

[ns Toro utoBbl HayYMTECA HAXOAWTb HEoBXOAUMYIO HHOPMAaUMIO B Pa3NHYHbIX
HCTOYHHMKAX, HE{}EXO,U,HHU H3Y4YHUTb HHCTRYMEHTbl NOMCKA, 3aN0MEeHHbIE B HHX.

PekomeHgauMu No NOMCKY HHHOPMaLMKM B CNOBAPAX, CNPABOMHUKAX M IHUMKNONEeaM-
AX Tar>Ke npegcragnedHbl B CaMHX 3THX HCTOYHHMKAX K, Kak Npasyno, HOCAT YHHBEpCanb-
HbiH XapakTep. B HWX, Kak W B ydebHWKax, HMeeTCA ornaBNeHHe, a Takke pasnH4vHbie
anﬁMEMHNE yrazamend H,-"HJ"IH nepcodaaul, HMeLWHe CCbINKKH Ha KOHKPETHRIE CTPa-
HHUBI HCTOYHKMKA, e NpeacTaBNeHa COOTBETCTBYIOLWAN TEKCTOBAaA WHopMaUKWs W/ MaK
PMCYHKH O KOHKpeTHoM npeameTte (o6bekTe) AW © NepcoHe — W3BECTHOM, BblQAIOLLEM-
CH YenoBeke.

Lna poctyna k wHd)opMmauWM, NpeacTasNeHHoOW Ha cTpaHvuax Memepnema,
HCNONB3YEeTCA CNelMantHaa KOMNLIOTEPHAA NporpaMMa — 6pgy3ep. 3TH NporpamMmel
BbisaioT pPa3HbiMK, HO NPHHLMN paﬁmul € HUMH YHHBEpcanbHbid. [lna foctyna K Hyx-
HbIM HHTEPHET-pecypcaM HeobXxoaMMo 3HaTh UX TOUHbIM cemeBod aﬂpEc.

MpoBepsem focTOBEPHOCTb HH(POPMALHH

1. Pabotas ¢ MHPOPMALHOHHBIM HCTOYHMKOM, ONpeaen1Te JOCTOBEPHOCTb NpeacTas-
NEHHOW MHPOPMAaLMK NYTEM NOMCKA OTBETOB Ha CneaylolWe BONPOChI:
+ Kak gasHo onybnMKoBaH AaHHbIH MCTOYHKK MH(POPMALIMK WK Kak AaBHO 0BHOB-
nAncs canT (B cnyyae 3neKTPoHHOM nyBnukaumu)?
+ KoMy npuHagnexuT MCTOYHKMK MHpopmaumuu? Y1o o HEM nasecTHO?
+ Kro aBTop npefctaeneHHoW WHgopMalHK? Yto o HEM H3BecTHoO?
* Wmeer nu aBTOp NPaBo Ha NpeacTaBNeHHe 3TOW MHOPMALMK OT CBOEro UMeHH?
« CofepmuT NH MCTOYHMK ODbEKTUBHbBIE HAayuyHble (PaKThli MM BbIpaXkaeT IMYHOoe
MHeHWe aeTopa?
* M3 KakMx MCTOYHMKOE Cam aeTop Nony4Yun WHipopmaumio?
* MokHO NM NepenpoBepuTh NPeAcTaBNeHHbIE HayYHbleé AaHHble B XoAe NOoBTop-
HblX MCCAeaoBaHWiA?
2. lna nonyyeHus AOCTOBEPHOW KapTWHbl HEOBXOAMMO W3YYMTb MaTepHanbl U3 pas-
HbIX MH(POPMALMOHHBIX HCTOMHWKOB, NPOaHaNM3WpoBaTe H 0BOBLWKTE CBEaeHHA. 25
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KPATKOE COAEPXKAHMHWE BBEJAEHW A

AuzHE — 2TO CIOXKHOE ABMEHHE B OKPYAIOIIEM HAC MEDPe (IpHpOJe), IPOABIIA-
WOINeecs UCKINYUTENLHO ¥V 00heKTOR 3KHBOH npupoakl. Bee 00BeK TR KUBOI IpH-
poabl oblafamT COBOKYIHOCTEIO NPU3HAKOB (CBOMCTB) KHBOr0: KJAETOYHLIM CTpOe-
HUeM; O0OMeHOM BeIlecTB, BKJWYAKIINM OHTAHHe, AbIXaHHe M BhIJeJIeHHe;
CcIOCOOHOCTBI0 K POCTY M PasBHTHIO, CAMOBOCIPOHBBENeHHIO H JAp. ¥ 00BEeKTOB
HEeXHBOH NPHPOJALI TAKMKEe MOMHO 06HADYKHTE 9TH OTAelbHbIe IPH3HAKH, HAIIPH-
Mep pocT, HO He X COBOKYMHOCTE.

O6beKThl KHUBOH M HEXHBON NPHPOALI SHAYHUTENLHO OTAHYAIOTCH APYE OT ApY-
ra, HO MpeICTABAAIOT coboil eIMHON menoe. VHHUTOMeHHe HeXXUBOM IIPHPOALI HEH3-
fe:xHO BIedéT 3a coboi rufens Beero :KHBoro. HepasyMHas NeATelLHOCTE YelIOBe-
Ka B MIPHPOJe MOXKET IPUBECTH K 0YeHb CePLESHBLIM IIOCIeACTBHAM, ONACHBIM A
CaMOro 4e/IOBeKa, TAKMKe ABIAIOIErocs YacThio IPHPOLL.

OpuuM 13 criocoboB MO3HAHKA YeT0BEKOM OKPYKalollero MUpa ABAAeTCs HayKa.
Hayxoil 0 pa3IUUYHBIX NPOABMIeHHAX MH3HH ABNAeTcA 6monornsa. B saBHcHMOCTH
OT M3YYaeMbIX 06BEKTOB HCCIAeMOBAHHA BRLAETAIT OCHOBHEIE pasfenbl GHONOTHH:
6oTaHMKY, 300JIOTHIO, DKOJOTHI0, IHUTONOIHI0, AHATOMHIO, (GH3MONOTHIO M AP.
Buogorua MMeeT TeCcHLIE CBA3HM ¢ APYIHMHA HAVKAMM — XHMMHeH, husuKoii, reorpa-
dueit, maremaruroit 1 ap. IloMumo yuéHsIX, KOTOpLle NpodecCHOHANTLHO 3aHUMA-
IOTCA H3YyYeHHeM HayYHBIX NMpobaeM, cyNiecTBYeT MHOMKecTBO npodeccHil, cBA3aH-
HBIX ¢ OWonorueii (Bpau, BeTepHHAD, MTCHXOJOT, AVPOHOM, KHBOTHOBOA H AP.).

Buonoruyeckne 3HAHHA HYMHBI B MOBCEJHeBHOM MHZHHM IPaKTHYeCKH JoboMy
yenosery. OHM He TOMBKO HAKAIUIMBAIOTCH B PAZIHYHEIX HHPOPMAIIHOHHEIX HCTOY-
HUKax (yuebHMKAaX, Hay4YHO-MOOYAApHON JAMTepaType, CIpABOYHHKAX, pecypcax
HHuTepHeTa), HO M TOCTOAHHO MeHAWwTCeA., Kamjgomy denoBeky Heo6XoaumMo
HAYYHTBCA NOJB30BATHCA 3ITHMH HCTOYHHKAMH, OBJajleTh NpHEMaMH NOHCKAa
undopMaIMl 1 OIeHKH e€ JOCTOBEePHOCTH.

]HPDEKTI:I H MCcCcaeaoBaHuda [

1. CxogerBo u pasau4YuA KUBOTO M HEIKHBOTO.

2. OcHOBHBIe IPU3HAKH JKUBBIX OPraHM3MOB.

3. JKuBas n He’KMBasg NPUPOJAA — eIHHOE LeJI0e.

4. IIpodeccun, ceasanHbie ¢ HHOMOrHEll.

5. OrevecTBenHbIe YUEHBIE, BHECIINE GOMBIION BKJIAJ] B PA3BHTHe GHOMOTHH.
6. Bravenwe GUOTOTMYECKUX BHAHMI B KH3HH YelIOBEKA.

7. Buonorns — cucTeMa HAYK O YKMBOH IPHPOJE.

8. JlabopaTopHoe 060py/I0BAHME B HIKOJLHOM KabuHeTe GMOMOTHH.




nEEER

METOAbl M3YYEHMA
XXUBOM NPUPOADLI

[Ons nozHaHKA KWBOW NPUPOAbI BAXHO
npaeunbHO BbibpaTb HayyHble mMeTogbl,
KoTopble OyayT ucnonb3oBaTtbcs ANS
uccneposaHus. CoBokynHocTe MeTo-
OB, WCMOMb3YEMbIX B HAy4YHbIX MCCAe-
foBaHuax, oboraljaer 3HaHUA Jenose-
ka 06 okpyXkalouem MWpe, No3eonser
€My NOoHWMaTb NPOLIECCHl, NPOWCXOAR-
WHE B KWMBOW npupoae, NPedBWAETb
MX W MCMNONb30BaTh B CBOEH MpakTU4e-
CKOH AeATeNbHOCTH.

Bbl Y3HAETE

— 4TO Takoe Hay4HbIH MeToj;

— KaKWe MeTofbl MCNONb3YIoT A8 M3y-
YEHHWA XKHBOW NPHPOADI;
4EM TEOPETHYECKHWE METOABblI OT/H4Ya-
KOTCA OT npﬂ.KTH"IECKHK;
KaK NNaHWpoBaTh W NPOBOAMTE Hayd-
Hblé HCCNenoBaHMs.

Bbl HAYYHUTECDH

NPoBOAMTb HabnoaeHus;

M3MEpPATH M3yyaemble obbeKTsI;
onucbiBate oBbeKTbl W pesynbTathi
UCCNeOBaHUSR;

NPOBOAWTb 3IKCNEPUMEHTbl WM BECTH
WypHanbl HabnioaeHUH.
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4 METOJAbI NCCJIIEJOBAHUA
* BbHOJIOI'NH

HAY4YHOE 1103HAHME. YemoBeK cTpeMHII-
cA MO3HATH NPHPOAY, KOTOpPas ero oKpy-

1. Yro takoe uccnenosaHue? skaer, ¢ rmy6oroi gpesHOcTH. [lepBobBIT-
2. Kakue metogrl MccnenoBaHHs Bbl 3HaeTe? HEIe JI0AH OYeHbL MAJO 3HATH O IpHUpoge.
3. Kak YenoBek nNony4aet 3HaHWA O NpH- Ho oHm BHgenu, 4TO OJHM pacTeHHA

poae? He NOX0:H Ha ApyrHe. 3HAIH, YTO PRIOLI

ofHTAalOT B BOJle H XOpPOINO TNJIABAIOT,

a TTHOLI OLICTPO JETAKT B BO3IVXE,
HuTrepec nepeofeITHOrO YeI0BeKA K MMO3HAHUIO MXUBOTO OBIJI B MIePBYIO 0Uepelh CBA-
3aH ¢ TIPAKTHYECKHMH IeJAMR: HaJ0o OBLJ0 HAVYHTRCA HAXOAHTE cheJobHEIE pacTe-
HHA, V3HATH, Ha KaKHX 3Bepeill oxXoTUThcA. IlonydeHHEBIe 3HaAHUA NepelaBalHCh
H3 TOKOJMeHHA B NMokoJeHHe. CBefleHMA O JKHWBEIX OPraHMZMaX HAKAMJIHBAJTHCH
TeIcAYeneTHAME. M3 morpebHocTell NPaKTHKH NOCTEeNeHHO BOBHHMKIA HAYKA —
ocobblif BHJA HeJ0BeYecKol AeATeNbHOCTH, HANPABIEHHBIH Ha MONIVYeHHEe HOBBIX
sHanuit 06 oKpyKAaOLEM MUpE,

HAY4HBIA METOJ H3Y4YEHHA KHBOH npurojbl. HaydyHoe 3HaHHe pOAHJIOCH
M3 HemocpeJCTBEeHHBIX MOECeJHeBHEIX HaGMIOMeHWI, HA OCHOBe KOTOPHIX JIOAH
MOJYVYHIN MHOTO JOCTOEEPHBIX 3HAHME 0 KHUEBOH npupoge. OT KuUTelicKkuX Habmmo-
OeHHH HayYHBIe SHAHUA OTAHYATCA TEM, YTO OHH JOJHEI ObITh 060CHOBAHHBIMHA
M A0KasyeMBIMH, CcOJep:aThk 00bACHEHHMe TOT0, Kak HoaydeHbl. J[ad MaydeHHA
JKUBOI NPHPOALI B XojJe GHOMOrHYeCKHX HCC/MeJ0BAHHI NPHMeHAKTCA PasTHYHEIE
Hay4YHEIE MeTOJbl, KOTOPEIE CJeQYVEeT PACCMATPHBATE B KaYeCTBe OCHOBHEIX MCTOY-
HuKOE 3HaHui. Hayunsni metox (oT rpeu. memodoc — crocob MO3HAHWSA, OYTE) —
3TO COBOKYITHOCTE IPHEMOB M ONepalui, HCNoAb3YeMBIX IIPH MOCTPOEHHH CHCTEMEI
HaVIHBIX sHaHMH. BaxuelmumM TpefoBaHHeM K HAVYHOMY MeTOAY ABJIAETCA €ro
00 BEKTHBHOCTh, HCKJIIOYAIOIAA MPOM3BOILHOE TOJKOBAHHE Pe3yILTATOB HCCIeH0-
BAHWA.

PaznuuaioT npakTHYecKHe M TeopeTHYecKHe MeTolel. K NMpakTHYeCcKHM MeTo-
JaM OTHOCAT HabnOJeHHe, MaMepeHHe M sxcnepumeuT (onsit). Teoperuyeckue
MeTO/kl CBA3AHEI ¢ 00BACHEHHEM pe3yILTATOB, MOMYYEHHEIX B Xofle HabIOAeHHA
HMJIH ONBITHREIM TyTéM. OHM NPHBOAAT K VCTAHOBJIEHHIO PASIHYHBIX 3aKOHOMEpHO-
cTeil © B3aMMOCEBA3ell, a B KOHeYHOM HTOTe — 3aKOHOE NPHPOABI. 3HaHHe THX
3aKOHOB MO3BOJAET YeJIOBEKY MOHMMATE IPOIlecchl, TPOHCXOAAININE B XKUBOH IpH-
pojie, NpejBUAETh UX M HMCIOJbL30BATL B IPAKTHYECKHUX IEJIAX.

HesasucuMo OT TOro, KakHe MeTO/IbI HCIIOAB3VIOTCA B HayKe, JJIA KaMXJI0ro y4e-
HOTO BaKHeHIIINM A0JIAKeH OCTABATHECA NPHHIIHI «HHYero He NIPHHHEMAI HAa Bepys.
IloaToMy pesyJaBTATEI, NOJAYYeHHBIE B X0Je HAYYHOTO HMCCAeJOBAHHMA, CTAHOBATCH
HAYYHLEIMH HaKTaMH TOJBKO MOCJIEe TOT0, KaK IPOBEPeHBl H MOJATBEeD:KAeHBl APYIH-
MM HCCHIeJOBAHUAMM.

K oCHOBHBIM Hay4HBIM MeTOJAM OTHOCHTCH Habnrrodenue, sxkcnepumenm
(onwiT) U usmepenue. Brarogapa NpUMeHeHHIO DTHX METOJ0B YHEHBIMH OBLT HAKO-
nieH GeclleHHBIA Harak 3HAHHI 0 pasIHYHBIX GHOJOTrHYecKHX 00BEKTAX, [IpOIec-

23 cax M ABIeHHAX. B gansHelmeM VUéHBIM VIAJ0Ch TEOpPeTHUYECKH 000BIIHUTE MOMY-
YyeHHBIe JaHHBIe M chOPMYIHPOBATE TeopHMHM B obinacTH GMOJOrHMH, KOTOpPbIE
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MMmasa 1. MeToge! H3yHEHHA XHUBOW NPUPOALI

cocTaBnAwT QyHAaMeHTAIbHBIE OCHOBBI
COBpeMeHHOIl GHONornYecKol HAYKH.

Hayuas 6Ho10rH0, BBl Y3HARTE 0 HAYY-
HLIX MeTOLAaX M HAYVUYHTECE HOJLIOBATECH
MMM [PH OpOBejeHMH OHOMOrHYECKHX
uccaefoBanuii. IT0 MO3ZBOJMT BaM pas-
BHTb HaOM0AaTeNIbHOCTb, YMeHHE DKCIe-
PHMEHTHPOBATh, JOTHMYHO OOBACHATH
NoJy4YeHHEIe pPe3yasTATHI, (opMyJIHpO-
BATH BLIBOJGIL.

METO] HABJAKJEHHA B BHOJOrHH.
Hawubonee pacnpocTpaHéHHBEIM METOLOM,
¢ mOMOLIBIO KOTOpOro uenosex usyuaer FPHC 15.Mposeaenune Habniopenni
npapony, Asaderca Halarwdenue, OHO
JlaBajio IeHHBIe 3HAHHA 00 OKpyXKaWINeM MHpe ellé NMepBoOBITHOMY 4YelOBeRY
M CeTOMHA MPOJA0IAAeT HCIOJR30BATHCA B HAVKE KAK CAMOCTOATENILHO, TAK H B KAUe-
CTBe 3JeMeHTa APYIHX HAYYUHBIX MeTOJOB. HﬂﬁJ‘I]DIIEHHE — 2T0 BOCOPHATHE HOpH-
poanbix 00beKTOB HIH ABJAeHHMH ¢ NOMOILbLIO Opranos 4yscTe. B xoae nabmwogenuns
ofbeKTa HJIH ABJIeHHA YeJOoBeK JHINb (GHKCHpYeT pe3yJbTaThbl, He BMellHBAACH
B camM mponecc (puc. 15). Hanpumep, nabmogeHHA 3a Ce30HHBIMH ABJIeHHAMH
B KH3HH PACTEHHH H 'KHBOTHRIX, KOTOPEIE Ha3yuaeT theHomornaA (0T rped. ghaiino —
FBIAD U A020C¢ — HaAVEKA).

Habaogenue Kak HaydHbIH MeTO/ IOSHAHHA JOJAAHO COOTBETCTBOBATL CIAEAYIO-
UM TpeboBaHHAM:

— OBITH LeNeHANPABJIEHHBIM, T. €. AOJAHBI OBITH ONpefeleHsl H cHOPMYTHPO-

BAHBI &b W 3aaa9d HabmoaeHnA;

— NPOBOJAHMTECHA M0 ONpefeléHHOMY ILIAHY,

— JABATH TOYHLIE PE3YVILTATHI,

— COBIAJATHL C MOBTOPHBIMH HaOMIOAeHUAMH B TeX #Ke YCIAOBHAX.

IMonmyyaeMble B X0Je HAOMIOLEHHA OTBETHI HA MOCTABJeHHBIE BOMIPOCH] HeOOX0MH-
MO Kak MOMKHO moapofHee BATHCHIBATE B CHENHATBHBIN JHeBHAK Habmogeau#. [Ina
MONYYEeHHA JOCTOBEPHBIX Pe3yIbTATOR He0OX0AHMO MPOBECTH IIOBTOPHEIe Habmone-
HHA B TeX e YCJIOBHAX.

B gaesEMKe HaOM0AeHHE YKASBIBAKOT MeCTO, JATY H BpeMA HabnwaeHus, a Tak-
JKe colep:xaHHe HabmomaeMoro ABleHHA. PesyaepTaThl HabnogeHHH odopMIAKT
B BHJEe MHCEMEeHHOTO OTYETA ¢ PHCYHKaMH, doTorpadmamMu, KOMIEKIIHAMH B T. 1.

OBBEKTEI, NPOLECCH] H ABJIEHHA JKHUBOH 1IPUPO/LI. To, Ha uTO HanpaBiIeHa Jes-
TeJAbHOCTS Ye/I0BeKa [IPH M3YYeHHUH MHUBOH NpHpOALI, HaskiBaWT o0BbeKkTOM (OT JIAT.
oGeexmym — npeamet). Hanpumep, o6 beKTOM H3YVYeHHA MOseT OblTh ITHILA, IIepe-
NpBITHBAKIIAA ¢ BETKH Ha BeTKY, JeTAmaa babouka, BeTyIlee Ha JecHOH ONyIIKe
pacTenue (puc. 16).

C ofBeKTAMH XKHBOH NPHPOALI BCE BPEMS YTO-TO HMPOMCXOAMT: HNTHILEI CTPOAT
ruésjga, U3 AUIL DoABIAITCH ITeHlbl, U3 BYTOHA pACKpbIBAETCHA NpeKpACHBIN 1Be-
Tok. CobpiTHe, cayuail, NpoaBIedHe Yero-TH00 B BHle H3MeHeHUH HASBIBAIOT ABJIe-
HHeM. SBnennd, moclefoBaTelbHO CMeHAWIHe APYT Apyra, o6pasyoT mpoiecc.
Hanpumep, korga Mbl :Kyém Gyrepbpon, cHauasa paboralT HAalIM 3y6bl W A3BIK,
MeXaAHHYeCKH pazMelsdad MHIY, a4 CAIHHLIE JKele3kl CMATHBAIOT ey, 4ToOLI eé
ﬁ‘l:I.TIEII JEerKo HpDI‘JIﬂTHTh. HEI ]I]:'EIJ.[EBDJI}F IIHITE, HEPEME]I[HE&HCB, HEPE}IBHFEETCE
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§ 4. Metogsl mccnegoeaHna 8 Bronorum

Puc. 16. OBbekTbl XMBOW NpUpOaLI

B MeJYIA0K, Ille cCOeJJHHAETCA C KeJYJ04YHBEIM COKOM H IPOHCXOAHMT €€ JalbHeHllee
nepesapuBaHHe. Tak, MoCTeNeHHO pacIlenJAACh HA OT/leNTbHBIE COeTHHEHNA, MHIIA
nepejBHraeTcA Mo NMHINEeBAPHTEIBHOMY TPaKTY, Hachlllad OPraHM3M NHTATelbHEI-
mH BewlecTBamMu. HenepeBapeHHble OCTATKH BBIBOAATCA U3 opranusma. Beé, 4ro
MBI ceiidac OMHCATH, OpedcTaBadeT coboll NHIeBapHTENbHBINH Npolece, obpasoBaH-
HBIH CMEHAIIUMHE APYT APYTra ABJIeHUAMH.

HEHAYYHOE NO3HAHHE., Yenosex noaydaer aHaHua o6 OKpysKalolleM MHpe
He TOJMLKO B Pes3yabTATe Hay4YHBLIX Mccaefosanuii. MHoroe Mul y3HAEM M3 IpoH3Be-
AeHHH JTHTepaTyphl ¥ HCKYCCTEa, pabor dumocodos, a Tak:ke H3 oOBIeHHON 3H3HM,
BaxHoH 4aCTRIO MKHEHH NIOAel ABIAETCH MCKYCCTBO, B KOTOPOM OTPaXKaeTCH XYI0-
JHEeCTBeHHOe nosHaHHe npupogsl. [TosTel, nHcaTenH, XyA0XKHHKH CO3JAIT OPOH3-
BeleHHA HCKYCCTBA, HAXOAA B IPHPOJe BAOXHOBEHHEe M 03apeHHe N8 TBOPYECTBA.
Emgeé oiuH yANBHTEeALHBIH JAD, KOTOPEIM DPHPOJAa HAAe u/Ia JeloBeKa, — 9TO BO3-
MOHOCTB He [IPOCTO CJBILIATE 3BYKH OKPY/KAaKIIero ero MEpa, HO H 4yBCTBOBaTh
HX KpacoTy, VIaBJIHBATE PHTM H MeJIOJHYHOCTb. 3apoik/JeHHe My3blKaJbHOI0 HCKYC-
CTBA CBA3AHO C BOCHPHATHEM M OTpajKeHHeM Be/JIMYeCTBeHHBLIX 3BYKOB INPHPOALI —
miejiecTa JMCTBBLI, NeHHMA NTHLI, MyMa
BoaH. My3biKa cBA3aHAa ¢ JPYTHMH BHAaMH
uckycerea. CodeTanne My3biKH M PHCOBa-
HHA, MY3RIKH H [JBHKeHHA, MY3ILIKH
¥ pedH HaNpabBleHo Ha oboralleHWe 4yB-
CTBEHHOTO ONBITA — IEJOCTHOTD BOCIIPHA-
THA [BEeTa, 3BYKAa, INIACTHKH, HACTPOEHHHA,
aMouMi. Takoe BOCHIPHATHE CIIOCODCTRYET
npoby:AJeHHI0 HHTepeca K Mpupode, Golee
rayfoKOMY €€ NOCTHAEHHIO M M3YYeHHIOo.

JANUBBIE H ®HKCHPOBAHHLIE OBBEKTBIL.
Buonornyeckne 06beKTH MOAKHO HCCIE/0-

30 Puc. 17. m“KCHP‘}BEHthE obLeKThI BATh KAK ¥XMBLIMH, TAK 1 PUKCHPOBAHHLI-
(4yyqena XMBOTHBIX) MH (puc. 17). ®dukcanyusa — 5T0 coXpaHe-
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Mmasa 1. MeToAbl U3yHeHHA KUBOW NPUPOALI

Hite MaTepHasila B cOCTOAHMM, BAM3KOM K ecTecTBeHHOMY. Ilpn 6eicTpoit dukcamuu
H3HaYaJIbHEIE CTPYKTYPBI 00beKTa COXPaHAIOTCA B HeH3MeHHOM Buje. Ecaun mabnio-
JeHHe 38 MHBBIMHM 00BEKTAMH ITO3BOJAET HMCCIAENOBATH MX NOBelleHHEe W PeaKIIHIo
Ha pa3JIH4HbIE YCJIOBHA OKPYMKaloeH cpejkl, To pabora ¢ GMKCHPOBAHHEIMH 00B-
eKTaMH nomoraer Gojlee TIHIATENBHO M3VYHTL BHYTDEHHEee CTPOEHME KHUBBIX Opra-
HHU3MOB.

M3 uccnepyemoro ofbekTa MOMKHO INPHIOTOBHTE BpeMeHHBIE HJIHM NOCTOAHHBIE
npenapartsl, H ecnn meppble 00bIYMHO YHHYTOMKAKIOT MOCe 3aBeplIeHHA HCCIef0Ba-
HUA (TAK KaK OHM YTPAYMBAKT CBOK IEHHOCTE), TO BTODPEIE MOMKHO HCIOJNL30BATH
HECKOJNBKO pas B TedeHHe AAMTelbHoro spemedu. Ha ypokax 6MosorMu BbI Halile
byaere MCMOAB30BATE HMEHHO NMOCTOAHHBIE TIpPeNapaTrsl, KOTOpbie OBLIH M3rOTOBIIE-
HBI chnenuagucramMu., OfHAKO BO BEpeMsA BHINOJHeHHA nabopaTopHeIX paboT Bam
NPHAETCA HHOTlAa CAMHMM [leflaTh BpeMeHHBIe IpelapaThl.

3ANTOMHHTE

Hayunsiii merogq + Habnwogennwe + O6bexTsl XHBble H (PHKCHpPOBaHHbIE *
HayyHoe W HeHay4YHoOe nMo3HaHHe

[MPOBEPBLTE CEBA

. KakoBa ocHogHas uenb Hayku?

. Yto takoe HaydHbid MeToa? B 4éM ero ocHoOBHOW NpWHUMN?

. Kakue metoabl uccnenosaHus 8 Buonoruu eam maeectHbl?

. KakoW thakT MomHO cYMTaTe HayYyHbIM?

. Yro takoe HayuHoe HabnioaeHne?

. B kakux cnyyasx Buonory npolie pabotath C XHBEbIMH OBbEeKTaMM, a B KaKMX —
¢ (hHKCHPOBAHHBIMK?

7. Yem Hay4HOE NO3HAHWE OTNHMYAETCA OT HEHAYYHOrO NO3HAHWA?

8. KakoBo 3HayeHMe HeHay4yHOro NO3HaHWA ONA XU3HM yenoeeka? Bnuaer nu oHo Ha

passuTHe Hayku? lMpueeguTe npumMepsi.

oo b b=

B cpeacTeax MaccoBoi MHhopMauMKM HeogHoKpaTHO cooblanock o Tak Hasbigae-
MOM CHEXHOM YeNoBeKe, NPMBOAMNWMCE PACCKAa3bl OYEBMALEB O BCTPEYAX C HMM,
3APWCOBKK M hoTorpadvi ero C/NefoB M [aXKe CAMOro CHeXXHoro 4Yenoeeka. Boino
OpPraHW3oBaHO HECKO/IbKO 3KCNEAMUMM ANA NOMCKa CHeXXHoro 4venoseka. [louyemy,
HECMOTPS Ha MHOTOYMC/IEHHbIE CBMAETENIbCTBA OYEBMALEB, CYLLECTBOBAHHE CHEXHO-
ro YyesnoBeKa He MOXeT BbiTb NPU3HaHO HayyHbIM chakTom? CBOM OTBET apryMeHTH-
pyHTe.
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§ 4. MeToaet uccnegosaHia B8 Bonoriit

YIS IIIIII I

Mos naGopaTropus

BbIITOJIHHUTE 3AQAHHUA

1. MUcnonbays Tekct naparpada, ccopmynvpyite TpeboeaHus, npegbAsNseMble
K HabnogeHuaM.

2. MHcnonbsys puc. 16, BoibepuTe obbekT Ana HabnwaeHWH, KOTOPbIH BaM WHTepe-
ceH. CocTaebTe CNUCOK BONPOCOB, Ha KOTOPbIE Bbl MOFAKM Bbl NONYYHTL OTBETHI, NPOBO-
08 HabnoaeHWe 3a NUTaHWEM, ABWXKEHMEM WM PasfpaXMMOCTbiO BbiBpaHHoro obb-
exta. Kakvwe npubopbi, MHCTPYMeHTBbI Bbl Bbl MCNONb3oBanK A1 CBOWX HabniogeHwin?

Nioam ¢ ApeBHEHWKMX BPEMEH H3y4anu
»KHUBYIO Nnpupoay. Ecnu BarnaHyTb Ha UcTO-
PUIO CTAaHOBNEHWA B3rNAA0B YenoBeka
Ha OKPYXaIOWMH MHP, TO BO MHOTUX
KyNbeTypax W pPenuruax MUpa Mbl YBHAWUM
OFPOMHBLIH HHTEpEC K NO3HAHWID CYLLHO-
CTH M3HH, €8 NPOHUCXOKAEHHIO U PA3BH-
THIO. He WMea BO3MOXHOCTH HaWTH Hayu-
Hble OTBEThl HAa BO3HWKAIOLWE BONPOCHI,
NOAM NbITanKch 06BACHKTE MX Ha ocHoBE
3IMOLMOHANBHO-YYBCTBEHHOMO  BOCMNPHA-
THS, 4TO HAaLWNO CBOE OTPaKeHWe B penu-
THO3HbIX YYEeHHMAX M HApOAHOM TBOPYe-
CTBE: B Xy[OXKeCTBeHHbIX obpa3ax ckasok,
MudhoB (pycanku, ApakoHbl, MUHYEcKHe
Puc. 18. Mudwryeckmi nepcoHax rpudoH  KusoTHbie M T. n.) (puc. 18).

a

Puc. 19. NpepacragneHns o CTPOEHMM 3eMNM: 3MOLMOHaNLHO-YyYBCTBEHHOE (a)
W Hay4Hoe (6)
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fmasa 1. MeTogbl M3yHeHMA XHBOW NpHpogbl

Tak, HanpuMmep, NereHabl © ApakoHax NoABMAMCE B MoHroNKMK M Nony4YHnK WHpo-
koe pacnpocTpaHeHWe B Kutae. 310 obbAcHSeTCA TEM, 4TO B HEKOTOPLIX paroHax
nycToiHW MoBK W celuac HaxXo[AT KOCTH W [la)ke XOPOLWO COXPaHMBLUMECS CKenetbl
AvHo3aspos. B apesHocTH niogu Toxke Bbink HabnoaatenbHbBIMK M NOAMETHAM CXOf-
CTBD B CTPOEHWM CKENETOBR ALEPML, M 3Mel C HandeHHbIMK ckeneTamu. OHK yBenuuM-
M WX B pasMepax W NONYYMNH OPAKOHOB M obpase NPECMbIKAIOWMXCA € Yelyen
H KOTTAMH. A ecnd y4ecTb, YTO HHOTAa Y AllepHl, H 3MeH dopMUpYeTca He ofHa,
a flBe ronoBbl, TO MOXHO NPEANONCKHTE, OTKYAA NOABMIWCE CKa304YHble [PaKOHBI
€ HECKO/IBKMMH MONOBaMM.

PaaymeeTcs, COBpEMEHHBIH Hay4HbIH NOAXOA K M3YYEHHIO NPHPOABI 3HAYHTENBHO
OTNHYAETCA OT HWMEBLUEro MEecTo 3IMOLWOHANBHO-YYBCTEEHHOMO NYTH NO3HAHHA
{puc. 19).

ObcypuTe € OQHOKNACCHHKAMM, B YEM MPHHUWNHANBHOE OT/IMYHE Hay4YHOro No3Ha-
HHA OT 3MOLMOHANBHO-YYBCTBEHHOTO BOCNPHATHA MHpA.

3AHAHHUE 418 TIOBO3HATEJIbHbIX

BuonorMyeckue 3HaHMA W YMEHMA NPMrofATCA Bam B NOBCEAHEBHOM >XM3HW. OHM
NOMOryT YMeno WCNons3oBaTh W NpUyMHoxath Boratctea npupopgel. Baskvo 3nate
NPUPOAHbIE YCNOBHMA M PacTeHWA MECTHOCTH, B KOTOPOM Bbl YKHBETE. IJTH 3HAHUA
Bbl NpHODpPeTETE HA YPOKaX M 3KCKYPCHAX, NPW NPOBEAEHHH ONbITOB M HabnlogeHWH.
B yacTtHocTM, Bam nomoryT nposegeHne HabniogeHWH 3a CE30HHBIMK ABNEHWAMM
B XXW3HW PACTEHMH W >KMBOTHbIX, KOTOpble W3ydaer ceHonorus. MeHonoruueckue
HabnogeHus cnegyer sectu kpymbii rog. C Mx NnoMoLLbIO Bbl CMOXKeETe Nydlue NoHATb
ocobeHHOCTH Pa3BMTHS NPUPOAbl W ONPEAENHTbE CPOKM NpoBefeHWs pabot B cagy,
oropoge, none.

MNpoeegute deHonoruyeckue HabMOAEHHA 338 M3IMEHEHWAMH, NPOMCXOAALLMMM
B KM3HW PacTeHWH OCEeHBIO.

1. NoxabniogaiTe, ¥ Kakux pacTeHHH Npo-
HCXOOMT W3MEHEHWE OKPACKM /UCTbEB,
KaKoBa OHa Y pa3HbixX pacTeHHH (puc. 20).

2. BbiacHUTE, Y KakuX PpAacTeHHH NWCTbA
OCTAKTCA 3ENEHBIMM A0 3aMOPO3KOB.

3. Onpepenute, Kak OONrO AAMTCA NMCTO-
naj y pPasHblX pacTeHMH.

4. PerynapHo 3anucbieadTe B TeTpafgb BCe
H3MEHEHWA B M3HK PACTEHHH.

5. Mo peaynbtatam ceoux HabnogeHun nog-
rOTOBbTE COOBLLEHHE W BBICTYNUTE € HUM.

6. CpasHuTe peaynbTaTel cBoMX Habnwoge-
HWM C pe3aynbTatamu HabmoAeHWH APYrkX
ydalmxca knacca. O6cyauTe ux. Coenaite
BbIBOADBI.

MNpoponxkute deHonorudeckne Habno-
OEHHWA 38 W3IMEHEHHAMMH, NPOMCXOAALUMM
B YKM3HW PAcTEHUH 3UMOW U BECHOH. Puc. 20. OceHHAs OKpacka NUCTbes
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HN3MEPEHHWA B BUOJIOTUYECKHX
* NCCJIEAOBAHMNAX

Meron u3aMEPEHMA. IIpE nposefeHHUH
HAYVYHBIX HCCIeJOBAHHI ONpefelsioT

1. Kakue metoapl uccnenoeanus, npumexse- He TOJNBKO KadeCcTBeHHble M3MeHeHHHA
mbie B BHoNoruM, Bbl 3Haete? (Eanpumep, NMoABIeHHe KOpeNIKa, poOCT-
2. B 4ém 3aknioyaeTca OCHOBHOW NPHHLMN Ka, JIMCTLEeB IIpH NPOPACTAHMM CeMeHH),
Hay4Horo metoga’? HO M KOJHYeCTBeHHBI¢, OCHOBaHHLIE

Ha TOYHOM H3MepeHHMH (JMHHA KOopeml-
KOB, IIHPHHA JHCTHEB H T. A.).

Hamepenue — onpejeneHue 4HCJIOBOr0 3HAYEHMA ONpeJeléHHON BETHYMHEL
obbhexTa MnM saeneHudA. TouHble M3MepeHUA HeoOXOIMMEI KAK A8 NPOBeleHHS
HAYYHLIX HCCHAedOBAHWI, TAK H B NoBCeAHeBHON KH3HH. KasKALIA M3 Bac HeoQHO-
KPaTHO M3MepAJ pazMephl Tes (HX AJHHY, NIMPHHY, BRICOTY), Maccy, o6BéM, Bpe-
M#A, TEMIEPATYPY, PACCTOAHMe U T. . Jlna npoBeieHUA H3MepPeHHI BRI HCIIONB30-
BAJMH HM3MepHUTelbHLIe NpHOOPEI: NTHHeHKH, PYJIETKH, 4YaCkl, BeChl, TEPMOMETPEI,
Menaypru u 1. 1. (puc. 21). Hanpumep, 4Todbl H3MepHUTL BpeMs, HCIONLIVIOT Yackl
UIH cekyHaoMep. [InuHY, BRICOTY, INHPHHY NPeIMeTOR, 4 TAKMKe PACCTOAHHSA MeXK-
Ay HEMH H3MepAIoT IIPH IOMOIH MTHHeHKH HIH pyneTKH. TepMoMeTp HCIIONB3YVIOT
ANA H3MepeHHsA TeMnepaTyphl. Beckl cay:kaT ANA H3MepPeHHA MacChl — BCIOMHHTE,
Kak IpojiaBell, OTIYCKAad BAM TOBAD, KIALET ero Ha Beckl. O6BEMEI JKHUJIKOCTH OTMe-
DHAIOT MeHs3ypHROIi.

BaxnelllnuM mokasaTelleM KadYecTBa H3MepeHHS H ero HAYVYHOH IeHHOCTH
ABNAeTcd TOYHOCTE. B HacTodlllee BpeMd NpH NpoBeleHHH ODHOMOIMYeCcKHX Hoclle-
AOBAHWI YYE€HBIE HCIOJL3YIOT COBPEMeHHLIE BLICOKOTOYHLIE TPHOOPEI M3MEePeHHA.
IIpexxne yeM BOCHONBL3OBATLCH, TEM HMJIM MHBIM H3MepHUTeNbHBIM IIpubopom, onpe-
AelHAT ero npenes HaMepeHHA U HeHYy JeJleHHA M pellawnT, HoAXoIuT JH OH JIJaHA
nocraBjaeHHLIX lenei.

IIpenen uamepeHHs — 970 HAMBONbLINAA BEJMYHHA, KOTOPAA MOXeT OBITH H3Me-
peHa ¢ IIOMOIIBLIO JAaHHOr0 MaMepHTenbHOTo npubopa. Ilpegen naMepenus onpeje-
JIAIOT 110 3HAYEHHIO, PABHOMY IIOCJEJHEMY IITPHXY Ha wKane npubopa. [lena nese-
HHMA — BeJH4YHHA, COOTBETCTEYHIIAA PACCTOAHHI MeEMAY JABYMA COCEIHHMMH
WITPUXAMH IIKANL H3MepHUTENLHOrO nNpubopa. Yem MeHbIIe LeHA JefleHUA, TeM

34

Puc. 21. amepuTtensHble npubopel
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Mmasa 1. MeTogbl U3yHeHHA XUBOW NPUPOALI

Mpegensl namepeHnin MNpepen
M3MEpPEHWIA

‘\ BepxHui -~ |

Huwxhnin

UerHa peneHwa — 10 mn
Puc. 22, Mpegen u3MepeHns W LeHa AeneHWA WKan n3MepuTensHseix npubopoe

33m

120 cm

-
36 kr

Puc, 23. JnvHa v macca Tena pasnuyHbIX OpraHM3moBs

BBIIE TOYHOCTE H3MEPHTENbHOrO mpubopa. 9TO 3HAYMT, YTO €CJH PYJIeTKAa HMMeeT
LeHy AeMeHHA 5 MM, TO €0 He YAACTCA H3MePHTh AJMUHY ¢ ToUHOCTRIO Ko 1 MM, Ilena
JeleHHA YVIHYHOO TepMOMeTpa paBHa OJHOMY rpagvcy, a MeJHIHHCKOTO rpajgyc-
HMKa — JecAToH AoaM rpajgyca, T. €. €ero TOYHOCThL M3MepeHHs BHIIIEe B AecATh pas
(puc. 22). AHATH3 U cpaBHeHHe H3MepeHHIl, TONYYeHHBIX NPH MpOoBeJeHHH Hay4-
HBIX HCCJIeJOBaHHWI, MO3BONAKT BBIABHTE Ollpe/le/IeHHLIE 3aKOHOMEPHOCTH.

BuigoP EHHHII H3AMEPEHHA. {15 H3MepeHHA TOM MJIHM MHOH BeJIHMYHHEI BaXXKHO
NpaBHJILHO BEIOPATH eIMHHUIIEI H3MEDEeHH.

Maccy 4YefoBeKa, KAK NPaBH/0, YKAa3LIBAIOT B KHMJIOIpaMMax, CHHEro KMTa —
B TOHHAX, a 3eMJepoiikl — B rpaMMax (puc. 23).

JIxobyio BeTMYHHY MOKHO BRIPDABHTEH B PA3HBIX eIHHHIIAX M3MepeHHus. Tak, mio-
maaes BaprysumHcKkoro sanoBefHHKA cocraBinser 2482 kwm?, naomaas mMKoIBHOTO
rabmaera — 60 M2, a Tucta menaproaun — okogao 8 cm®. Ilpu Barnage Ha 2TH BelH-
YHHBI Cpas3y CTAHOBHUTCH IIOHATHO, YTO 3AM0BeJHHK 10 niaolaau 6oabine kabunera,
a kabuHeT — OOJbIIE MHCTA MeJAPrOHHH, HO BeJHYHHY 3ITHX pPasiIH4YHil YKa3aTh

m/material100
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§ 5. MamepeHua B BHUONOrMYecKux MCCNEAOBAHUAX

Mnowane
BapryavHckoro

3anopefHrkKa
2482 km? —> 24820 000 000 000 cm?

-

--
=3

Nnowane
Knacca

B 2
;ﬂ‘ﬂ"—r. ok —> 600 000 cm?

Mnowane
nUCTa NenaproH1i

8 cm?
—> Bcm?

Puc. 24. CpagHeHWe paznnyHbiX eqUHWUL, M3IMEPEHMA

cno:xHo. Ecian 3Ke BRIpasHTL BCe BeJIHMYHHBI B OJHHX M TeX ke eJHHHIAX H3Mepe-
HHA, TO BygeT nerde Ux cpaBHUTE (puc. 24).

3ANOMHHTE
H3meperua » HamepurensHsie npubops: « lMpegen nameperua » LieHa genexns

[TPOBEPBLTE CEBA

1. Kakoe 3HauyeHWe UMEIOT HIMEPEHHMA B HAYYHbIX MCCNeaoBaHKaxX?

2. Kakve eflMHHLUBI H3MEpPeHHA Bbl 3HaeTe?

3. Or yero 3aBucHT BbIBOP eQMHML M3MEPEHMA B WCCNEAOBAHUAX W NOBCEAHEBHOW
WHIHKHT

4. Kak onpegenuts npefen HM3MepeHHs W LeHY OeNeHMA LKanbl W3MepuTenbHoro
npubopa?

5. MNpuBeauTe NPUMeEpbl M3MEPHTENbHbLIX NPUBOPOE ANA BLINONHEHMA W3MEpEeHWA
pasnuuHbIX napameTpos BHonoruyeckux obbekToe.

Panbwe 8 Pa3HblX CTpaHax MCNoONBE30BANMCE CEOH HaUWOHaNbHbIE eQMHHMUBI HaMepe-
HWH. B HacTosllee Bpems NpakTHYeCKH BCE CTPaHbl NEPELiM Ha efUHY MexayHa-
POOHYIO CUCTEMY M3MepeHWH W LUMPOKO Wcnonb3yloT eé. MNovemy ato npovsowno?
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Mmasa 1. MeTogbl U3yHeHHUA KUBOWH NPUPOALI

Iy I,

Mos naboparopus

BbIITOJIHUTE 3A4AHHUA

Mopapok npoBefeHHA HIMEPEHHH

1. Nocraebre yenb NPOBEAEHUA H3IMEPEHMS.

2. Onpepenute KONMYECTBEHHbIE NPU3HaKK (napameTtpbl) obbekTa ans nposeaeHUs
M3MEPEHHA M MHCTPYMEHTBI, HEODXOAUMBIE ANA ITUX LUenen.

3. Boibepute efuHULbI M3MEPEHMA.

4. OnpepenvTe Npeaen HIMEPEHHA U LiIEHY AENEHWA JOCTYNHBIX H3MEPHTENbHBIX NPK-
Bopos W sbibepute U3 HUX Haubonee noaxogslmMe.

5. MNpoeeguTe H3MepeHWe € MCNONb3OBAHMEM COOTBETCTBYHOLWMX npubopos. [na
nonyyeHua oBbEeKTUBHBIX PEe3yNbTaToB M3MEepeHWe KaXAOoro napamerpa cnegyer
NPOBECTH TPW pasa.

6. Boiuvcnute cpegHee aHayeHMe M3MEPEHHBIX BENUYMH.

WamepeHue obvextos

1. MNonbayace BbileNpHBEAEHHOW NAMATKOW, H3MEpPbTE LWHMPMHY NMCTbEB HECKONbKMX
pacTeHHH B KabuHeTe BHonorvK. 3apHcyHTe MX, YKa3as pa3Mepsl.
3aHecuTe AaHHble B Tabnwuy.

PaccymtaiTe cpefHee 3HaYeHWe U3IMEPEHHBIX BEMYMH.

Pesynetathl H3MepeHHH

Pesynbratsl
Bua Opran Mapametp H3IMepeHHH, MM CpepHee
pacTeHua H3IMEpeHHA - 3HaYeHHe
2 3

2. UamepbTe ANMHY W WKPHHY yYebBHWka Bronoruu.
Boiuncnute ero nnowags.

3. Boipasute B OQHHMX W TEX e efWHWLAX M3MEepeHWA BbICOTY KyCTa LMNOBHHMKA
(150 cm), cocHbl (54 M) 1 Mxa (27 Mm). PeaynbTatsl 3aHecuTe B Tabnuuy.

EAHHHLBI H3IMepEHHA
Pacrenue
MM cM M
LUnnoeHMK 150
CocHa 54
Mox 27
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§ 5. MamepeHina B BUONOrnYeckinx HccneqoBaHnax

3ALAHHE [)1A TIObO3HATE/IbHbIX

Mo3HaKOMMBLWKCE € [aHHbIM TEKCTOM, NOAYMaHTe KAKOW BbIBOA MOXHO CAENarsb.
O6ocHywte ero. Obcyaute 3TOT BONPOC € OQHOKNACCHHMKAMM.

B HacTtoAwee epeMa noeceMecTHO npW3HaHHoW sAensetcA MexpayHapopgHan
cucrema eguHiny (CH). Ho tak 6oino He scerga. Ewe coecem HegaeHo Kaxaoe rocy-
AAPCTBO MCNONL30BAN0 CBOKD CHMCTEMY EAHHML H3MEPEHHA.

Hanpumep, ans uaMepeHHa ANKHbI NPHMEHANHCH TAKME eAUHULbI U3MEpPeHHs, Kak
apluWH, caxeHb, dyT, OlOHM, ApA, MMNAa W gpyrie. Takoe mHoroobpasve csasaHo
C HauMOHaNBHbIMKH CUCTEMAMK M3MEPEHMA Pa3NM4YHbIX MOCYAAPCTE, KOTOPbIE CKAafbl-
Ba/IMCb CTONETHAMM.

Tak Kaxk eauHUUbl U3MepeHHA BbiDHMpanuch He3aBMCHMMO APYr OT Apyra, nepecuyer
M3 OOHOW efuHWLbI B APYryIo Bbin cnomHbiM, K ToMy e B pa3HbiX MecTax npUMeHs-
NKCb pa3Hble efMHWLbI, HHOTAA C OAMHAKOBbIMKM Ha3eaHWAMM. [Mo3Tomy ellé B KoHUe
XVIIl eeka ctann noHumarb, 4To Heobxogumo paspaboTatb METPHYECKYIO CHCTEMY,
koTopan 6bina 6ol ynobHoW W eaMHON CHCTEMONM Mep W BECOB.

B 1799 roay so @paHumm BblNM M3roTOBNEHDI iBa 3TAN0HA — ANA eAHHHLbI OHHbI
(meTp) ¥ ans eguHMubl Macchl (kwnorpamm). Ho npouecc paspabotku equHoM MeTpu-
YECKOW CMCTEMbI BbIN ANHTENBHBIM.

Toneko 8 1960 rogy Xl leHepansHas koHdepeHUHA NO MEpam W BecaMm NpHHANa
CcTaHAapT, KOTOPbIH BNepBeble Nony4yMn HassaHue «MexayHaponHaa cucTema equHULD,
M yCTaHOBMNA MeXAYyHapofHoe COKpalléHHoe HauMeHoBaHue 3ToW cucTembl «Sls.
OCHOBHbIMW €AMHWLAMK B HEW CTanM METp, KWNOTPaMM, CeKyHAa, amnep, rpaayc
KenbsuHa 1 kavpena.

C 1 aneapa 1963 roga MexpgyHapogHaa cuctema eguHuy (CH) 6wina seegena
B HalleW cTpaHe B KauyecTBe NpeAnouTMTeNbHOW BO Bcex obnacTax Hayku, TEXHWKM
M HapOAHOrO XO3AKHCTBA, a TakXKe NPU NpenojaBaHuM.

Ho cnepyer oTMeTUTb, 4TO M B HACTOALLEE BPEMA YYEHbIE NPU NPOBELEHWM HEKOTO-
PbIX MCCNEAOBaHMM NPOACNMAIOT MCNONLIOBATH EAMHWLIBI M3MEPEHHA, He BXOoAALMe
8 cuctemy CHU. Hanpumep, B acTpOHOMMK ONA M3IMEPEHMA PAcCTOAHMA Mexay obb-
EKTaMH NPHPOAblI MCMNOMb3YIOT HE KU/IOMETP, a TAKWE €fWHMLbI, KaKk CBETOBOW rog,
napcek, acTpPOHOMWYECKasn eAUHHMLA. A NPW M3yYeHWH MUKpomKpa Hawbonee ypobHo
NPUMEHATL TaKKMe Manbie eMHULbI M3MEPEHWSA, KaKk MMKPOH, HAHOMETP.

(" LUATH K YCTIEXY ) #’

Temaruueckue (NnpegmeTHble) KATANorMu — 310 MHpOPMaUMOHHO-CNPaBOYHbIe ’

CHCTEeMbI, NOAMOTOBNEHHbIE BPYYHYIO PEOAKTOPAaMM 3THX CHMCTEM Ha OCHOBe WMHdop-
Maunu, cobpanHon B MutepHere. MHcbopmauna B 3TMX cucTemax pacnpegensercs J
no TEMaTHYECKWMM pasfgenam, aHaforMyHbIM KatanoraMm B TpagWUWOHHbIX Bubnuote- I
kax. MNpumep TematMyeckoro (NpPeaMeTHOro) Katanora, B KOTOPOM MOXHO HaWTH l
Hay4yHyio HWHdopmayMio no 6uonorud: http:/ /school-collection.edu.ru/ —
MepepanbHoe xpaHunuile EguHoi konnekuum uudgpossix obpasoearensHolx pecyp-
COB W MHOTHE Apyrue.

B otnMuMe oH KaTanoros, MOMCKOBbIE CHCTEMbI NPeacTasnaioT cobol cnoXHbie
33 HHOpPMaLHOHHO-CNpaBoYHble cepBuchl (poBoTH3MpOBaHHbIE KOMMBIOTEPHbIE MNpPO-
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fmaea 1. MeTogkl M3y4eHHA XMBOW NPpHUPOoabL

rpaMmbl), KoTopble Bes y4acTHa cneyuandcTa NpefocTaBNAOT B OTBET Ha 3anpoc
NoNb30BATENA CCbINKK Ha pa3NW4Hble WHTEPHEeT-pecypcbl, B KOTOPbIX NpeacTasneHa
WHTEpecylOWan ero WHdopMmauua. Momck WHpOpMauMKM € NOMOLUBIO NOWCKOBBIX
CHCTEM OCYLLECTBNAETCS NO KAKUYEBLIM CNOBAM MAM LUenbiM hpasam, Hawbonee TouHo
OTPAYKAIOLMM CYTb TOrO, YTO MLET NONb3OBaTENb.

Mpoueaypa ebibopa KNKOYEBbIX CNOB HanomMHHaeT BbiIBOp Ha3BaHWK pa3fnencs
(cnoe) npu NOMCKe KHWUrKM B CUCTEMATHUYECKOM KaTtanore BubnuoTeku, B npegMeTHOM
ykazatene ydebHuKa W Apyrux McTouHukax. Kak npaemno, MoOXHO BBOAWTL KNOYEBbIe
cNnoka B nouckoBoe noae CUCTEMbI NO OAHOMY, NOCNEAOBATENbHO CY)XKas Kpyr agpe-
COB NOMCKA WHDOPMALMOHHBIX MCTOYHMKOB, MK e BBOAMTL CPa3y HeCKONbKO CNOoB
Wnu opasbl, pa3genas Mx 3ansaTbiMKU W/WNKW OPYrMMKM cMuMmBonamu. B paaubix nowc-
KOBbIX CMCTEMaX CBOH A3bIK 3aNpPOCOB, OH W3yyaeTca U oTpabarbiBaeTcsa NyTEM aKTHE-
HOFO MCNONL3OBAHWA TOM MM MHOW NOWCKOBOW CHCTEMOM, BoibUpaemMol nonbaosare-
NeM No cBoeMy »enaHwio. B coBpeMeHHbIX NOMCKOBbIX CHCTEMAX MOXeT ObiTb
peanviosaHa diyHKLUMA rONOCOBOro 3aNpoca AW NOWCKAa No H30bpaxeHHIo.

Monpobyite B KavecTee ynpaxHeHws nogobpate He MeHee AECATH KNKOYEBbIX
CMOB, € NOMOLLLIO KOTOPbIX Bbl Mornd Bbl onucate Temy noboro ypoka Buonoruu,
PacnofoMHE WX B NOCNENOBATENbHOCTH OT OBLLMX NOHATHIH K BoNee YacTHbIM M KOH-
kpeTHbim, [lna onpeneneHys Tembl ypoKa MOXeTe MCNoNb3oBaTh ornasneHqe yyeb-
HHWKa, C KOTOpbIM Bbl paboTaeTe B HacTosllee BpeMs.

BoicTynneHne c goknagom uauM coobuwennem

Niwboe BbICTYNNEHWE COCTOMT M3 TPEX YacTel: BcTynneHMe (obBocHoBaHWe 3asBneH-
HOHW TeMmbl), rMasHas YacTb (OCHOBHbIE BONPOCHI COAEPXKaHHA TEMbl) M 3aKNYeHHe
(cymMmMUpoBaHue ckaszaHHoro, ebiesogbl). Bo epems BeICTYNNEHHA Ny4dlle He YUTaTb Nog-
FOTOBNEHHbIW TEKCT cooblieHWs, a NepeckasbiBarb ero.

MNepen HayanoMm BbLICTYNNEHWUA HAacTpoHTech No3uTHBHO. CHavana cnegyer nonpu-
BETCTBOBATL cAywaTened, obbABMTL TeMmy CBoero Aoknaga M ero uenb. [oBopuTb
HeoBXoAUMO rPOMKO W BbIPA3MTENbHO, WCKNIOMAS W3 peud cnosa-napasutbl (sort,
THNa, Kak Bbl, 3HaUMT, HY, TOro M T. n.).

HenatensHo cnefuTh 3a Temnom peud (cpeaHuM Temnom cynTaetca 120— 150 choe
B MHHYTY C nay3amu), MHTOHaUWeH (MOHOTOHHOCTb PEYM CHHXKAET MHTepec ciyliare-
ne#), avkuHer (HeobxoguMo YETKO BbiroBapHBaTh cnosa). YTobbl Bale W3NokeHWe He
BOCNPUHUMANOCH TAXKENO, Ny4lle He YNoTPebnaTh CAMWKOM ANMHHBIE NPESIOMKEHHA.

Heobxogumo Takke KOHTPONMPOBATh Baly MUMKKY (OHa A0/KHA BbITh NOABHIKHOM,
OTpaMaTbh OTHOLWEHWE BbICTYNAIOWEro K TOMY, YTO OH FOBOPMT), XecTbl (MKeCTUKYNAUUA
He gonmwHa BbiTb HenpepbiBHOW, ogHoobpasHoW — He Kaxpaa dpasa Hyxaaetcs B
NOAYEPKMBAHWH HKECTOM) M CNEAMTb 3a NO30H (NpasunbHas W yaobHaa maHepa cTosTh
NOMOKET BaM CHATb HaNpsyKeHHE NPH BbICTYN/IEHHWM W YyBCTBOBaTh cebs yBepeHHo).

Yrobel cpasy 3auHTepecoBaTb ChyllaTened MOXKHO HayaTb [OKNAf C MHTEPeCHOH
cpasbl MNK puTOpHYeckoro sonpoca. Hanpumep, «A Bbl 3aayMblBANUCH, KaK NOABM-
Nacbh X»MW3Hb Ha Hawel nnavete?» W T. A. OgHako HYXHO NpMAyMaTth TakoW Bonpoc,
KoTOpbiM Byaer oTpaxkatb CyTb Aoknaga.

He TpartbTe cnMwKoM MHOro BpeMeHW Ha BbicTynnexue. Jlyywe Bcero 3apaHee
YTOUHMTbL Y YYMTENA, Ha CKONbKO NO BPEMEHW OHO PaccYMTaHO W NnocTaparbes yno-
HHMTBCA B NPen/oXeHHbIH HHTepBan. | 39
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AKCIIEPUMEHT
* BBHMOJIOIT'NYECKHX
HNCCIAEJOBAHHUAX

JECOEPHMEHT KAK HAYYHBIA METOMI.
Hecnegosanue, NpoBoNMOe B CIIEI[HAThL-

1. C kako# uenbio NPOBOAAT Hay4Hble 3IKCne- HO CO3JIaHHLIX ¥ KOHTPOJHMPYEMBIX YCJIO-
pumenTsI? BHAX, KOTOPEIEe IIO3BOJIAIOT VCTAHOBHTE,
2. Ot Yero 3aBHCHT BLIBOP METOAOE B Hayu- Kak 3TH VCAOBMHA BIMAIOT Ha obBeKT

¥
bl kel HIHM ABJIeHHEe, HAIBIBAIT 3IKCIepHMeH-

ToM (OT JaT. akcnepumenmym — mpoba,

OneIT). JKCHEepHMeHT — DoJiee CAOMAHDBII,
npakTHYecKHil MeToj, YeMm Habawogenue. C ero noMoulso yUéHble HOATBEDKAAI0T
HJIH ONPOBEPraloT CBOM HAYYHBIE TPeANOI0oMHeHHA — Tumotessl. OT Habmogenus
IKCIIEPHMMEHT OTIMYAaeTCA AKTHBHBIM BO3IeicTBHMEM HA M3y4YaeMblil 00BeKT.

B nacrosuiee BpeMA IPOMEBIILIEHHOCTE BEINVCKAST [IPeNapaTsl I8 YKOpeHeHU A
YepeHKOB pacTeHHH (KOpHeBHMH, (PMTOKJIOH, NMpPKOH B aAp.). Hanpumep, MoXHO
ONBITHBIM IIYTEM HNPOBEPHTh, KAK BJAHAET NpUMeHeHHe KOPHeBHHA Ha ofpaszoBaHHe
KOpHEel Vv YepeHKOB KOMHATHBIX pacTeduil. [[na storo GepyT ABe rpyiliibl OJHHAKO-
BBIX YEePEHKOEB C OJIHOrO PACTeHHA M IIOMEIAIT MX B OJMHAKOBBIE YCJ0BHA (OCBe-
IMEHHOCTH, TeMMepaTypa, BIaKHOCTh BO3AYXa W T. 1m.). OQHY rpynny 4epeHKOB
MCIONAB3YIOT ANA HMCCACeJOBAHMA (dKCHEePUMEHTANbHAA IpyIlmna), BTOPYIO — s
cpaBHeHNA (KOHTpoJabHAA rpynna). YepeHKH sKCcNepHMeHTaAJAbBHOM rpynnel obpaba-
THIBAIOT KOPHEBMHOM B COOTBETCTEMH € MHCTPYKIIMeil, a YepeHKH KOHTDPOJBHOMN
rpyinbl noMelijamwT B obbluHyio Bogy Oes obpaboTkH B nNpospadHble cocyiabl. Yepes
Ipo3payHble CTEHKH JIerko HabnoJaTh 3a PASBHTHEM KOPEIIKOB.

B TeueHMe Bcero sKclepMMeHTa HabIoAaloT 3a POCTOM M Pa3BUTHEM PACTeHHH
9KCINEePHMEeHTANbHONH M KOHTpoJabHOH rpynn. IIpm sToM oTMedaloT NOSABIeHHE
KOpEeNIKOB, H3MEPHAIOT X AJTHHY, 4 TAK:Ee DA3BHTHE CAMOrO pacTeHHdA (ero BBICOTY,
NOABNEHHME HOBBIX JIMCThEB, X ILIOMANL M T. 11.). Bee noxkasarenn noxpobHo 3anu-
chiBaloT. CpaBHMBaAA MONYYEHHBIE JAHHLIE, HeJal0T BhIBOK 00 2(ppeKTHBHOCTH NPH-
MeHeHHA KopHeBHHa. YeMm Honblne pacTeHHil B aKcHepUMeHTANbHON IpyIe, TeM
TOYHee BBHIBOALI. Ecam npu cobmiogeHHH OJHMX M TeX Ke YCJIOBHH Pe3yJbTaThl
HeCKOJBKHX ONBITOB COBHANAIOT, TO MOBOPAT O AOCTOBEPHOCTH NMOJYYEHHBIX JaH-
HBIX.

MoxHO cpaBHHTE 2PPEeKTHBHOCTE PA3MHYHBIX IIPEeNapaToB AJA YKOPeHeHHA
yepeHKOB. B aroM cayyae y Bac Oymer HeCcKOJbKO SKCIEePHMEHTAJbHBIX IPYIII
(Mo YHeAy MCMOMb3YeMbIX NMPENapaToR).

ITAIIBI HAYYHOI'O HCCJAETOBAHHA, O6BIMHO HAYUHOe HCCefjoBaHHe HaUYHMHaeTCA
¢ HabaogeHudA 3a obberkToM uan Asnearem (puc. 25). [locne ananuza u obobulenua
NaHHBIX, OJYYEHHBIX B pe3yJbTaTe HaOMOOeHHH, BRIABUralOTCA IHIOTe3bl (Ipex-
HOJ0KeHHA), KOTOPBIE MOTYT HX 00BACHUTE.

Ha cneayiomem asrane McclefoBaHHA paszpabaThiBAIOT M IIPOBOAAT DKCIEPH-

40 MEeHTHI JJIA MPOBEPKH BBIABHHYTHIX rumoTes. HayuHbli sKCIepHMeHT AOJIKeH
HelpeMeHHO CONMPOBOXKAATECA KOHTPOJALHLIM ONBITOM, YCIOBHA KOTOPOro OTIHYA-
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Mmasa 1. MeTogebl U3yHeHHA KUBOW NPUPOALI

IOTCA OT YCJA0BHMIl sKCHepHUMeHTa OJAHUM STAMbI

(¥ Tonsxo oguum) dakropom. Aunanus HAY4YHOTO MCCNIEAOBAHUA

pe3yILTATOE BJKCIHEePHMeHTAa II03BOJAET HaGniopeHne

pellNTh, KAKad M3 rMnoTes sepHa. [unoresa, 33 06LEKTOM MU ABNIEHMEM

KoTopad OBIJA MpOBePeHA W OKA3ANACh COOT- O606WweHne

BeTCTEYIOMeH dakTaM, MOMKET CTATH TeOpHe NoNy4YeHHbIX PE3yNLTATOB

unn sakomom. Hasmieas xaxoe-nubo momao-

JKeHHe 3aK0HOM, VUéHble KAk OBl IOIYEPKH- MocraHoska npo6nemsi

BAIOT €r0 YHHEEDPCANLHOCTE, HEOCTIOPHMOCTE,

6OMBIIYI0 AOCTOBEPHOCTh. HacTo TePMHHBI BobiABMXEHWE rMnoTes

¢3AKOH» M «TEOpHHA» VIOTPeBIAWTCA Kak

pPaBHO3ZHAYHEIE. PaspaboTka u nposeaeHne
IIpn opraHuzanuu cobcTEBEeHHBIX GHOJIOrH- Sl L

YeCKHX AKCIEePHMEHTOB (ONBITOB) HCIOMBL3YIi- AHanWa u cpaeHeHwe

Te naMATKy (c. 45). pe3ynLTaToB 3KCNEPUMEHTA

OCOBEHHOCTH BHOJOTHYECKOT0 DKCIIEPH-
MEHTA. PacceMorpuM ocofeHHOCTH OHMOJOTH-
YeCKOro 3KCIepHMEeHTA, BKAKYAH ero KoH-
KpeTHLIE 3TANLI, HA NPUMepe HIYVUCHHA pur- 25 J7anwl Hay4Horo
BIMAHHA VCIOBHH Ha POCT M DPa3BHTHe PAC- MccnefoBaHWA
TeHnii. HabnogeHna noKasslBaOT, 4TO JJIA
HX pocTa M pasBUTHA Heobxoaum cier. HTak, MBI MOXKeM cQOpMYJIHDPOBATE PO~
6JIEM}? HCCIIeJOBAHHA B BHJAE EGHPDEE: QEERDE BIHAHHE OKA3IBIBACT HMHTEHCHEB-
HOCTE OCBEIeHUA HA POCT M PasBHTHe pacTeHHMH Kosaeyca?» Cneayiomuit atam —
BBIJIBHKeHHe THIoTe3bl. MBI MoOXeM OpeANoJOAKHTh, YTO HOPMAIBHBIA poCT
H pasBUTHe KOMHATHOTC PACTEHHA KOJeyCca NPOHCXOJIUT TOABKO NPH OHNpeIeléH-
HOM ocBeleHHH. Temeps, 418 Toro 4ToDEI IPOBEPHThE HAINY I'HOOTE3V, paspabdo-
TaeM IIJIAH BKCIIEPHMEHTA M IPOBeAEM ero. BosbMéM TPH YKOPEHEHHBIX MepeHKa
KOJIeyca, NoJy49eHHEIe ¢ ofHOTo pacTeHnA. [loMecTHM HX B OIMHAKOBEIE YCIOBHA:
nocajuM B FOPHIKH OJHHAKOBOIO pasMepa, 3alloJHeHHBIe OJMHAKOBON NOYBOI,
u OyaeM BBIPAINHUBATE B OJHOM IIOMEIIeHHHM NpH OJHHAKOBOH TeMIOepaTrype
H BIAMHOCTH BO3VXa, a IIOJIHEB BCceXx Tpéx paCTEHHﬁ HPDBIJ,I[HTI: B OOHO BPEH.'FI
OJIMHAKOBBIM KOJIMMECTBOM BojAbl. PaznnuHoii OyeT TONBKO HMHTEHCHMBHOCTE OCEe-
meHua pacteHnii. [leppoe pacTeHHe NMOMeCTHM Ha OKHO ¢ APKHM COJHEYHEIM
OCBellgHHeM, BTOpOe — B TDEX MeTpaX oT OKHAa Tak, YToDLI Ha Hero He MolaJfaan
NpAMEIe COJTHEYHRIE IYVYH, TPeThe — BAOAJMH OT OKHA, B HOJNYTEeHH.

Bynem BecTn HabOaHOAeHHA 3a POCTOM H PA3EMTHEM PACTEHHMH B TedeHHe JBYX
MecsAlleB. PeayabTaThl 3anMchbiBEaeM B JHEBHHMK HabmwoaeHui. OrmedaeM BBICOTY
pacTeHMil, pazMep JHCTBEE, MX OKpacKy. Yepes ABa MecdAla, OpoaHATHIHPOBAR
pPeaviabTATEI SKCIIEDUMEHTA, Mbl MOMEM MNPHHATH K BRIBOAY, YTO MHTEHCHBHOCTh
OCBEIIEHUA JeHCTEUTENBHO OKABEIBAET OOJIBIIOE BAMAHME HA POCT M PASBMTHE pac-
TeHHH Koaeyca. [leproe pacTeHHe XOpOIIO POCJIO U PAZBHEBANOCE. Ero THCTRA Kpyn-
HEIE C 3eJIEHBIMH, KpacHRIMH, DODAOBEIMH, MEITHIMH OTTEHKAMH. ¥ BTOpOro pac-
TeHHS NUCThA Oonee senéHble. KpacHbie, BopHoBble M MENThIE OTTEHKH HOPH 3TOM
MeHee BREIpa)KeHbl. ¥ TpeThery pacTeHMdA noberd BLITHAHYTHI, a4 JIHCTHA Dosee men-
ke 1 Gaennsle. [lenaeM BEIBOJA: KOJeyec — CBETOJIIODOHEOE pacTeHHe, KOTOPOMY AJA
HOPMAJBHOTO PASBEHTHA HeoOXOQMMO MJOBOJBHO ApPKOe ocBenleHWe. [Ipm mMeHee

Buisogkl

n/material 100
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§ 6. IkcnepuMeHT B BHONOrMYEcKMX MCCNENOBAHUAX

Puc, 26. BnvaHue ceeTa Ha pocT U pasBWTWE Koneyca: a — Npamble coNHeYHble ny4m;
6 — HenpaMele Ny4yn; B — NonyTeHs

APKOM OCBellleHHH Pa3sBHTHe KoJleyca HapyllaeTcHd, UTO IIPOABRIAeTCA B BellHUYHHe
U oKpacke ero auctheB (puc. 26). Taxum ofpasom, Mbl MOATBEPANIH TI'MIOTe3Y,
BBRIABHHYTYIO B HAYANE MCCIAENOBAHMA.

Crnenyer oTMETHTB, UTO Mhl IIPOBOAMIM YueOHBIR DKCIIEPHMEHT, pe3yJbTaThl
KOTOPOro XOpOIIO HM3BecTHHI. B HayuyHOM sKcnepHMeHTe Bcerja GepéTcs He OJHO,
a Kak Mo:HO DonblIe pacTeHW#, 0DA3aTelBHO JOCTOBEPHOCTE Pe3y/IbLTATOB NIPOBe-
psercs npoBefleHUeM IOBTOPHBIX sxcnepuMerTos. MHorma B aKCHepHMEHTe MOMET
1 He OLITE KOHTPOJIBHOID BADHAHTA.

Ecnau Bel OyjleTe OLeHMBATH BJAMAHHE CBeTAa Ha APYyrde pacTeHHsA, To ybemam-
Tech, YTO TpefOBaHMA PacCTeHHMI K OCBEINEHHOCTH MOTYT CHJIBHO OTJIHMYATHCAH.
Hanpumep, cennonuda (ysambapceckasa puanka) — OJHO M3 CaMBLIX paclnpocTpaHeH-
HEIX KOMHATHBIX PACTEHHMH — HYMJAETCH He B APKOM CBeTe, a B noayrenn. Mrak,
Oaske HA OCHOBE caMOT0 INPOCTOrD HCCIeSOBAHMSA MOMKHO COeIaTh Hay4uHO obocHO-
BaHHBIe BLIBOJBI, eC/JIH er0 TILATeNBHO IIPOAYMATE H IPOBECTH, cOoDMIOaA BCe Tpe-
foBaHuA.

3AMNOMHHTE
IkcnepumeHT + [unoresza « KoHTponsHsii onsit + Teopusa » 3akoH

lMTPOBEPBTE CEBA

1. Kakoe 3HaueHue umeior Bruonoruyeckue mccnenosaHun?

2. Kakue 3tanbl BbI4eNAOT B HAYYHOM MCCNeqoBaHUK?

3. Yo Takoe HayuHbiH 3kcnepuMeHT? C KakoH uenbio oH npoBogMTca?

4. MNouemy B 3KCNepWMeHTe NPOBOAAT HabnlogeHHe Kak MHHUMYM 3a ABYMA rpynna-
MK obbekToB?

5. Yem runotesa oTnM4aeTcs OT 3aKOHa AW TEOPHK?

Yem akcnepumeHT oTnMyaeTcs oT HabniogeHun?
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Mmasa 1. MeTogbl U3yHeHHA KUBOW NPUPOALI

YIS IS

Mos naboparopus

BbIIMOJIHUTE 3A0AHHUA

1. Ucnonbaya AononHUTENbHbIE MCTOMHHKH MHOPMaUMK (Hay4HO-NONYNAPHYIO NHTe-
paTypy, CNpaBoOYHHKHM, CTaTbM, B TOM Yucne pecypcbl MHTepHeTa), BbIACHKTE, Kakue
BuoNorMyeckHe IKCNepMMeHTbl NPOBOAATCA B HacToAllee Bpems. BoibepuTe U3 HKUX
Haubonee NOHPaBMBILMHCA BaM W NOArOTOBLTE O HEM KpaTkoe cooblueHHe.

2. CamocTosTenbHO nNocTasbTe BUONOTHYECKMI IKCNEPUMMENT.

Bosbmute gee Hebonblme BaHouku. B kamayo M3 HUX HanenTe sogpl.
MomecTWTe B HUX nNo nykoeuue. OaHy BaHKy € NYKOBMLUEH NOCTaBbTeé Ha OKHO,

KOTOpPOE XOPOLIO OCBELAaeTCA CONHUEM, a APYryl — TaM, rie nNpakTU4YecKW conHua

He Boieaer. Temneparypa B obowux cnyyasx fonkHa 6biTb oguHakoso. o Mmepe

HeobxogWMocTH gonueanTe B BaHku Boay.

MNpoeeguTe HabnlogeHHe 3a NPOMCXOAALLMMHU U3MEHEHHAMM B TeueHWe 10 gHel.
Peaynbtatel HabnogeHui 3anucbieaiTe B Tabnuuy «BnuaHve ceseta Ha passuTHe

NICTbEB NyKan.

Caoenaiite BbIBOAbI © BAMAHWK YPOBHA OCBELLEHHOCTH HA PA3BMTHE IMCTBEB NyKa.

BnuaHWe ceeTa Ha Pa3zBHTHE NHCThEB NYKa

Pesynetathi HabnwogeHHA
Banka Ne 1 Ganka Nz 2

MpoHcxoasdiHe HIMEeHEHHA

NucTea nossunKch

Dn1Ha nMcTees Ha 5-A geHb
Dnuxa nucteee Ha B-# geHb
DnvHa nuectees Ha 10-7A geHb
Okpacka nHCTbeB

BHewHuH BHa nHCTRER

3. B onwkcaHHom B naparpadpe akcnepumenTe (cMm. puc. 26 Ha c. 42) oguH M3 yKkope-
HEHHBIX YEPEHKOB KOMEYCa BblPalllMBaNCA B NonyTeHW. Kak M3aMeHWnucb okpacka
W pa3Mep NWCTLEB KONEeYCa NO CPABHEHHMID C KOHTponbHbiM pacteHnem? [na yero
6bino HeobxoguMo 3apasath M cobniogate OAMHAKOBbIE YC/OBHMA BbipallMBaHHA
ONS TPEX PACTEHHMH, H3MEHARA TONBKO HHTEHCHBHOCTE OCBELUEHHMA?

H3 HCTOPHH HAYKH

Uctopus moboi Hayku,  BHONOrMM B YaCTHOCTH, — 3TO MCTOPWA paspaboTku
M NPHUMEHEHHA HOBbIX METOAOB MCCNEACBaHHA. Tak, B BMONOrHH NPUMEHEHHE IKCne-
pHMEHTaNbHOro MeTofa CBA3bIBAOT ¢ WMeHeM Vuresma fapBes. B 1628 rogy ator 43
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§ 6. IkcnepumeHT B BHONOrMYecKMX MCCNeqoBaHUAX

aHMNUACKMIA YY4EHBIH BNepBble NPOBEN IKCNEPHMEHTHI NO M3YYEHHIO ABHMKEHWS KPOBH
B Tene OBLbl M AOKa3aN, YTo KPOBb BO3BPALLAETCH K cepauy No 3aMKHYTOMY LMKAY.
Ha ocHoBaHwu 3TWx 3kcnepumeHToB Bbina copmynMposaHa Teopus kposoobpa-
LEHHA.

OaHako WHPOKO NPUMEHATLES B BUONOrMKM IKCNEpUMEHT Havan nuwb B XIX sexe,
a B XX BEKE IKCNEepHUMEHTANbHbLIM METOJ CTAHOBHTCH BeayLwMMm B BHUONOrMYecKon Hay-
ke. 10 6buio oBycnoBneHo NOABNEHWEM HOBbIX NPWOOPOB ANA WMCC/EAOBAHMH.
Hanpumep Takux CNoXHbIX, Kak 3NeKTPOHHBIH MMKpockon, co3faHHeid B 1932 rogy,
Tomorpad (puc. 27), ckoHcTpyMpoBaHHeid B 1969-m. Bo eTopol nonoeuHe XX Beka
8 Buonoruu passusaerca Lenoe HanpasneH1e, KOTopoe npegycMaTpusaer paspaborky
HOBbIX IKCNEPUMEHTA/IbHBIX METOAOB MCC/EA0BAHMA M CO3AaHWE HOBEHWMWX NpHBOpOE.

JKcrepMMeHTanbHbIA  MeToA, KOpeHHbiM obpaszom npeobpasun 6Buonoruio.
OH No3BONMN MHOMOKPATHO PAaclUMPHTL €€ NO3HABATE/IbHLIE BO3MOXHOCTH W OTKPLITh
HOBble NYTH ANA WMCNONb3OBAHMA BMONOrMYEcKMX 3HAaHWIH BO BCcex cdhepax AeaTeb-
HOCTH YeNloBEKa.

Kpome nabopaTtopHbix, B 6HONOrHK YacTo NPOBOAATCA NPUPOAHLIE 3KCMEPHMEH-
Tel. Tak, B OfAHOM W3 cTapedwKx B Poccuu LenTpansHo-YepHoszémHoMm rocypap-
CTBEHHOM NpUpoaHoM BuocthepHOM 3anoBefiHMKe B TeYeHWe MHOTMX NIeT U3ydaeTcs
NPOLECcC 3apacTaHus CTenHbIX YYacTKOB ApesecHbiMM nopogamu. Okasanoch, 4To
B COBPEMEHHBIX YC/IOBMAX Ha CTEMHBIX Y4ACTKax y>Ke pefKo BCTPeYaloTcs [iMKHe Tpa-
BOAAHLIE YKMBOTHbIE, MO3TOMY NPH NOMHOM HEeBMelLaTeNbCTBe 4YeNOBeKa BeNMKa
ONacHOCTb NOTEPATL Té PACTUTENbHbIE cooblLUEcTBa, pafiv KOTOPbIX 3aN0OBefHHK CO3-
npasancs. Ha ocHoBe pesynbTaToB CBOMX MCCNefOBaHWN y4YeHble paspaboTany peko-
MEHAALMMK, BbINONHEHWE KOTOPBIX NO3BONAET COXPaHWTh PacTHMTENBHOCTh 3anoBefd-
HOH CTenu.

44 Puc. 27. CoBpemeHHbIM ToMorpad
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fmasa 1. MeTogbl M3yHeHHA XHBOW NpHpogbl

ﬂnpanuu npoBefeHHA HAYYHOro aKCNepiMeHTa

1. Nocraebre uenb akcnepumenTa. [lna 3toro yrouHuTe npobnemy uccnepoBaHus,
T. €. BONPOC, OTBET Ha KOTOPbLIM Byaer HalWaeH B pesynbTate NPOBEAEHHA HCCNeno-
BAHMS.

2. BbigBHHbTE rUNOTE3Y — NPEAnoNoMXKeHHe, KOTOpoe MOrno Bbl CTaTh OTBETOM Ha 3TOT
BONpoc.

3. CoctaBbTe nnaH IKCNEPUMEHTa NO CXeMe:

a) onpepenuTe JaTy U BPeMA NPOBEAEHMA IKCNEPUMEHTA;

6) noaroTossTe HeobxoauMbie MaTepKanbl u obopyaoeaHue;

8) onpegenuTe KOHTPO/bHbIA BapWaHT — BapMaHT oOnbiTa NMPH HeM3IMeHAeMbIX
YC/IOBMAX, C KOTOPbIM CPaBHWBAIOT pe3ynbTaThi APYrMX BAPUAHTOB;

r) onpefenuTe 3KCNEPHMEHTANbHLIM BapHaHT — BapMaHT (BapMaHTbl) aKcnepw-
MEHTa B M3MEHEHHbIX YC/IOBMAX, KOTOPbIH (KOTOPbLIE) CPaBHMBAIOT € KOHTPONL-
HbIM BapHaHTOM.

4. HabniopaiTe 3a xofom akcnepumenTa. MUKCHMpYIHTe pesynbTaThl U3IMEPeHHUH, AnA
ynobcTea BHOCHTE Nony4YeHHble faHHble 8 Tabnuuy. JlononHuTensHo aenaiTe onu-
caHWsa, coTorpathiu, BUAEO, IAPHCOBKH.

5. CpaeHWTe nonyyeHHble pe3ynbTaThl € NPeABAPWTENLHO BbIABMHYTOW TMNOTE3O0M.
Buina nu oHa eepHa? Ecnu nonyyeHHble faHHble He NO3BONAIOT AaTh YETKOro OTBE-
Ta OTHOCHTENBHO MCTMHHOCTH rMNOTe3bl, TO HeOBXOAUMO NPOBECTH eLLE AOMNONHH-
TenbHble 3KCNepUMeHTsl U cobpath Bonblie AaHHbIX.

6. CchopmynupyiiTe BbIBOA NO Pe3yNbTATAM NPOBEAEHHA IKCNEPHMEHTa, COOTBETCTRY-
HOLMH ero Lenu.

7. Pabotas ¢ onacHbIMK MaTepHanaMH WAW BbINONHAS ONacHble AEeHCTBMA, NPH Npo-
BEfleHHH 3KCNepuMeHTa, cobnopaiTe npaeuna TexHWkH BesonacHocTu! TwarensHo
MOHTe PYKM A0 W Noche 3IKCnepuMeHTa, NpM HeobBXoAMMOCTH HasieealiTe pesvHo-
Bble nepuyaTkd. Beperute rnasa, ecnM YTO-TO B HWUX MONAAET, TO NPOMbIBANTE MX
BOAOH He MeHee 5 MuHyT. He xpaHuTe ey W HanWTKKM pPSAOM ¢ BawMM pabouum
MecToM.

Kak NpoBecTH CpaBHEHHE

MNposogs cpaeHeHHe HEOBXOOMMO NOMHMTB, YTO 3TO He NPOCTO onWcaHWe obbek-
TOB MAK ﬂBf‘IEHHI:'I, a CoONoCTaBneHre MX CylWecTBeHHbIX NPH3HAaKOB, HA OCHOBE KOTO-
PbiX BbIACHAETCA, 4TO CI'EII.U.EI'CI H KaKkve pa3fv4HMA HMEKTCA Yy CpaBHHBaEMbIX obbek-
TOB.

nFIH NnpoeejeHHH CRaBHEHHA coﬁm-u,u,aﬁ‘re npejnoxeHHy NocnefoBarTeNbHOCTD.

BoisicHuTe, Kakne obbekTol (Npoueccsl, ABNEHHWA) CPABHHBAIOTCA.

MbicneHHo pasgenute obbekT (Npouecc, ABneHWe) Ha CocTaBHble YacTu (nposeam-
TE aHanus).

Bhl.ﬂ,’EﬂHTE CYWecTEEHHbIE NPH3HaKH CpaBHHBaEMbIX Cl'ﬁ'bEKT'DE IHPGL{ECEDB, ABNe-
HHH).

Conocraebte cpagHuBaemble obbekTbl (Npouecchbl, ABNEHHA) N0 OFHUM U TeM ke
NpU3HaKaMm, BblQeNuTe NPU3HAKKM CXOACTEA W PA3NHUMA,

3anuiwmMTe nony4eHHbie pesynbTartbl M noaseauTe utor cpasHenna. Chopmynupyite

BbIBO/bI. 45
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OIIMCAHHE PE3YJIbTATOB
* HICCJZIEAOBAHHNU

METG}], OIIHCAHHA B BHOJIOIHH. Peaynw
TaTel N060ro HccleJOBAHHA OOJHEI

1. C kako# uensto NPOBOAATCA Hay4Hble OBITE 3adMKCHPOBAHBI TeM HIH HHBIM
WccnenosarHHa’? crnocoboM, HADpHMEp B BHAe HAVYHOTO
2. O7 yero saBMcMT BbIBOp METOAOE MCChe- onucanusa. OmucatTeabHbIH MeTOd IMHPO-
Aosanka B Buonorun? KO TIPHUMeHAJNCA ellé YYEHBIMH JpeBHO-
3. Yro rakoe BHONOrMYECKHMH PHCYHOK M ANS ctu. Tak, aApeBHerpedeckmit dumocod

2 =
Hero oH HyxeH? Apucmomens (IV B. 10 H. 3.) B CBOEM

TpyAe «HcTopHA SKHBOTHRIX® OIHCAI

HECKOJNILKO COTeH BHUAOB MUBOTHLIX, I10]-
pobHO pacckazae ob MX CTPOEHHMH, PasMHOMEHHHM M PASBHUTHH, pACIpOCTpPaHeHHUH,
a TaK)ke X03AHCTBeHHOM 3HaueHHH. Tpyasl ApHcToTend 6LIIH AN CBOEr0 BpeMeHH
300JIOTHYECKOH PHIIMKJIONegHel, 4 €€ ABRTOPA Teleph BIOJHE 3ACHY>EeHHO HABLIBA-
HOT OTIOM 300JOTHH.

JToT MEeTo/] He [OTepHas CBoero sHavenus ¥ ceroans. Onucanme obLeKTa ITO3BO-
AseT AHAJTH3HUPOBATE IONYVYeHHEBle JaHHEIE, CPABHUBATE UX ¢ APYIHMH, HAXOIUTH
onpefieIéHHBIE 3aKOHOMEePHOCTH B CYIIeCTROBAHHK 0f6beKTa HecaenoBanna. O6bIYHO
ONMCcaHMA NMOoAPA3IeNAINT HA KaYecTBeHHEIe, KOTOPEIE IPOCTO HM3JATAIOT IOCIefo-
BATEJLHOCTL DTANOB HabmiojeHHA, ¥ KOJAHYeCTBeHHBIe, KOTOphle GOpMHUDYIOTCA
B pesyjbLTATe H3IMepHTenbHLIX npoleayp. Tak, ecny Bl 3allMcany B JHeBHUKe
HabnofeHUil «cerofHsa U3 sAHUI HAKOHEI-TO BLIIYIWINCE NTeHILI#, TO 2TO IIpHMep
KaYeCTBeHHOTO ONHCAaHWUA. A eclIH B elllé YEAa2aJI KOJHYeCTBO BEUIYVIHBINHXCA
NTeHIOB, HX pa3Mephl H Bec, TO BhI COCTABHIHM M KOJMTHYeCTBEeHHOe OIIHCAHHE,

Ouxcanue 00LeKTA MK ABJIEHHA MOMKET OBITE CIIOBECTHLIM (YCTHBIM M IIHCBEMEH-
HEIM), HAIVISAHBIM (MCIOAL30OBAHME pUCYHKOEB, doTorpaduil, BUIeo3anucH) U cxe-
MaTH4yecKHUM (Mclonb30BaHUe cxeM, rpadUKoB, 3HAKOB U T. a). B ucenepgopanuax,
KaK NPAaBHJIO, HCIIOIB3VIOTCH BCe DTH BU/LI ONIMCAHMUA.

Hnsa Gonee ypo6HOro MCIOAL3OBAHMA NONYYeHHOH MHDopMan MK, yYéHbIe 4acTO
NEPEBOJAAT €€ HA ASBIK NOHATHII, 3HAKOB, CXEM, PUCYHKOB, rpadMKoB, LUdp.

Hcnoab30BAHHE TABJHIL, CXEM, JHATPAMM, {18 YIIOpAAOYMBAHHUS Pe3yILTATOB
HCCIeJOBAHUSA YUEHBIEe HCIIOMbIYIOT TAGMHIIEI, CXeMbI, JHATPAMMEI U rpaduku. OHH
NO3BOJIAIOT CONOCTABHTE XAPAKTEPHCTHEM HM3yYaeMBIX 00BeKTOB, MpOoaHANH3UPO-
BATH NOJVYeHHEIE JaHHEIE, CPABHHTE HX, HAHTH 3aKOHOMEPHOCTH H Ja)Ke CAeJaTh
NpoOrHosnI.

TaGauua — 270 HpelcTaABleHNe KOMHYECTECHHBIX MM APYIHUX 1aHHBIY B hopMe
cTpoK H ctonbuos (puc. 28). Emé ogauM rpadbudecKHM cpeJcTBOM NpelcTABIeHHA
AaHHBIX ABIAIOTCA cXeMbl (puc. 29). Orn npegcTaBaaT coboil GHUTypsl (mMpaMo-
YTONBHHKH, MHOTOYTOJABHHKH, KPYIH) ¢ HAZNHCAMM, COeIWHEHHEIE JHHUAMH
WJIH cTpeakaMu. DUrypsl MAMIOCTPHPYIOT PASIHYHBIE CTPYKTYPHBIE KOMIIOHEHTEI
TOrO UMK MHOrO 0D'LeKTa, a JHHHUH (CTpeslKH) PACKDPEIBAIOT CEASH MeXXJIY HUMH,.

Jduarpamma — rpadudeckoe npelcTaBNeHHe TAHHEBIX, [I03BOJAIOIee OINEHUTH
COOTHOIIEHWEe HeCKONBKHX BenW4uH. ImarpaMmil GeiBaioT cTonGuaThle B KPyro-

46 Bele., CrTonbuaTele AMArpaMMbl JeMOHCTPHPVIOT BeJIHYHHEI B BHAe MPAMOYTOIBHN-
KOB OJMHAKOBOM INMHMPHHBI, BRITAHVTLIX BEepX, — cToabukos. Bricota cronbuka
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Xumu4eckUid cocTae KNneTku, %

Heopranwyeckune sBewecTea Oprasvyeckne BewecTea
Bopa 40—95 YrnesoOsl 0,2—2,0
Benkwn 10—20
MuHepaneHble 1,0—1,5 | Xupwl 1,0—5,0
conu
HykneuHoeble 1,0—2,0
KMCAOTI

Puc. 28. TabnuyHaa hopMa nNpeacTaBneHns faHHbIX

OpraHuyeckne
BELUECTBa
HyknewHoskle
Benkwn Kuphl Yrneeoge! e
Puc. 29. Npumep cxemsbl

o [
g 100 -

]
g 75 Kwcnopon
o
a I Bopopon
=
E 50+ Yrnepon
5.:‘:-"’ 25 W Opyrve
= XUMUYECKME
s 3NEMEHTI
¥ Q-

1 2 3 4
Bpemsa, oHn

Puc. 30. NpegcrapneHne gaHHbIX B BUOE gWarpaMmm

COOTBETCTEYET M3obpaskaeMoll BennunHe. Kpyroeasa amarpaMma — 2To Kpyr, pas-
JeNeHHEIH HA CEKTOPHI B COOTBETCTBHH ¢ H3obpaskaeMbIMHM HMMH BelIMYMHAMHM
(puc. 30).
I'padur — 3To YepTEx, HA KOTOPOM HADMANHO, NPH NOMOUIH JHHHH, IOKA3AHBI
KakHe-THO0 YHCI0BBIe JaHHBIE, OMHCHIBAIOIIHE MPOIecckl HIH ABRNeHNA (puc. 31).
Emoié ogaum cnocofoM odbopMIeHHSA pes3vIbTATOER HabIKOJAeHHH ABIAeTcA GHOIO-
rudecKHi pucyHok (puc. 32).
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Puc. 31. [paprk 3aBUCMMOCTU TEMNEPATYPEI OKPYXaIOLWEN cpeabl OT BPEMEHW CyTOK:
ock Ox — Bpemsa cyTok (4), ock Oy — Temnepatypa (°C)

Nuer

Mnog,

Crebens

KopeHs

Puc. 32. BUONOrMYECKMIA PUCYHOK pacTeHus

Ot ofisluHOro pHCVHEA OH OTAHYAETCH TeM, 4YTO HA HEM J0JHBI GBITh TOYHO
nepejiaHel Bece MenbHaHIMe jgeTaan HabmogaeMmoro ob6hLeKTa, a TaKMKe COXpaHEeHH!
ux pasmepsl. Buosoruyeckuii pucyHok ofaajaeT BaHbLIM CBOMCTBOM — HaIJIAHO-
cThio. Baarogapa artoMmy cBOMcTBY Mofoil YeloBeK MOMKeT MOHATH, KaK YCTPOEH
6HOJIOrHYecKHil 06BeKT, NOMNAJEE Ha NPABHIBHO BHIIIOJHEHHBIH PHCYHOK, TOTAa
KAaK ONHMcaHHe CTPOeHHs 0fbeKTa MOMKeT OBITh [IOHATHO Jajexo He BceMm. M xorsa
ceHvac pHUCYHOK B HAVKe [IOBCEMeCcTHO BhiTecHAerca dororpadueit, TeM He MeHee
pHucoBaHMe OHoMOrHYecKHX ofBLEKTOB BechbMa IMOMesHO Ja GYAVIIHX HcclefoBaTe-

48
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Mhasa 1. MeTogel MIy4EHHA XKMBOW NPUPOALI

ae#t. OHo paseuBaeT HabmogaTeNbHOCTE B ciocobeTBYVeT JAVUIlIeMy VCBOCHHIO yueb-
HOr'0 MaTepHasa.

AHANNE PE3YIBTATOB HCCAEROBAHUA, Mayyas cTpoeHHe OPraHN3MOB HIH KaKoe-
aubo ABJIeHHE NPHUPOALI, Bbl, CAMH TOr'0 He MOA03peBad, N0Jb3yeTech NPHEMOM aHa-
JIH3a, KOTOPBIH ABJAEeTCA BaKHBIM COCTABHBIM 3JIeMeHTOM MBIIIJIEHHA.

AHanua — 3To pacuJeHeHHe, pasfesieHHe IeJ0r0 Ha COCTABHBIE YaCcTH, BhIjee-
HHEe OTAeJBHBIX CTOPOH M CBOHCTE 00beKTa HIH aABIeHHA. UTobBl Bama pabora
6uina adypexTHBHOIM, NO3HAKOMBLTECH C IPABMIAMHY I[IPOBeJeHUA aHANIH3A M [IpUMe-
HAHTe HX.

3AMOMHHTE

OnucarensHeidi mMetof -+ OnHcaHHA: KadecTBeHHbIe M KO/NHYecTBeHHble *
Tabnuya = Cxema » [uarpamma + [pagpuk « BrHonornyeckHi pHCYHOK =
AHanusz

MMPOBEPBTE CEBA

1. C kako# Uenbio NPOBOAATCA ONMCAHHA B XOAe BHONOrHYECKHX HECNENoBaHHMN?

2. Kakue TpeboBaHMsa NpegbaBnAOTCA K HAYYHOMY ONHCaHHIo?

3. Yem KonuuyecTBeHHOE ONWCAHWE OT/IHYAETCS OT KadyecTBeHHoro?

4. [ns yero B Hay4HbIX MCCNEAOBAHMAX MOTYT MCNONb30BaThCcA Tabnuubl, cxembl, gua-
rpaMmbl M rpadorim?

5. Yro takoe tabnuua? C Kakoi Lenblo oHa NPUMEHSETCS B Hay4YHbIX ONHCaHMAX?

6. Yem cxema otnnuaetcs oT Tabnuupi?

7. C kakoH uenbio B Hay4HbIX ONMCAHWAX MCNONb3YOTCA AWarpammel? Kakue sugbi
AHarpamMm Bam M3IBECTHbI?

8. Kakoi sMa npeAcTaBneHHa Hay4HoH WHipbopMalLMK HasbiBaeTca rpacdukom? C Kako
LUeNbio B Hay4HbIX ONMCAHWAX OH MCnonb3ykoTca?

9. Kakoi NpUEM MBICIHTENLHBIX OEHCTBMHA Mbl 0BA3aTentHO MCNONbL3YEM NPH NpoBe-
AEHHH Hay4YHOrO MCCNefoBaHHUA?

Mouemy MccnegosaHMe, pe3ynbTaThl KOTOPOro npeacTasneHbl B Buae Tabnuubl, gua-
rpaMmbl MNK rpadpMka, Nerye aHanM3MpoBaTh, YeM Te, KOTOpbie WX He coaepXkar?

 LATH K YCITEXY |

nﬂﬂﬂﬂﬂﬂlﬂTEl‘thﬂBTh nEﬁﬂTBHﬁ npH npoeefeHHH aHanK3Ia

BHumaTenbHo Way4nTe obbekT (ABNeHUe) B LenoMm.

PaszpenuTe MbicneHHo obbekT (ABneHWe) Ha CoCTaBHbIE YacTH.
M3ayumte o0cobeHHOCTH KaM oM YacTH.

YcraHoBuTe conoguuMHeHWe (B3aMMOCBSA3b) YACTEN.
MoctapalTeck BbIAeNUTE (OYHKLHMM YaCTEH.

el ] e
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IIIIIIIIIIIIII I

Mos na6opaTopus

BbINNO/THHUTE 3AAHHA

1. Ucnonbaya Tekct naparpadca, chopmynvpyrte TpeboBaHWsa, npeabABNAeMbie
K ONHCAHHAM.

2. Ucnonbaya pucyHok 28 (Ha c. 47 B yuebBHuke), npefcTaBbTe XMMHYECKHIA COCTaB
KNETKW B BMAE KPYrOBOW OMarpammbl.

3. Paccmotpes rpadivk Ha pucyHke 31 (c. 48 B yuebHuke), onpegenvTe, B KakWe npo-
MEXYTKH BPEMEHM TemnepaTtypa BO3fyXa CHW)XaeTcf, NOBbIWAEeTCHA, NOBbILLAET-
ca Haubonee Boictpo? lNogymaiite, OT Yero MOMKET 3aBMCETb M3MeHEeHWe Temne-
patypbl Boagyxa B TeueHuu cytok? Kakumu npubopamu Hy»HO BOCNO/b30BATLCA
ANA NpoBeAeHHs NOAOBHbIX M3IMEPEHMA W KakoBbl AO/MHbI BbiTb MX LWKanb

feneHus?
4. Paccmotpute BHWMartensHo pucyHok 33. Y 6abywku va oropoge 3 ceobogHbix
yYacTKa, oHa pellMna nocafuTb TaMm pasfNuuHbie fAepeBbs — ADNOHMH, rpywWwW

W cnuebl. Ha nepeom yyacTke oHa nocagu/ia OfWHAKOBOE KO/IHYECTBO Aepe-
Bbee — no 15 wryk (cm. puc. 33, a), Ha BTOPOM W TpeTheM YYacTKe — pasHoe
KO/IHYECTBO.

MNpenctaesTe faHHble NO OCTaNbHbLIM [BYM YYAcTKaM B BUAE KPYroBoW AWarpam-
Mol (puc. 33, 6).

MNepeseaute MHdOpMaLHMIO U3 AHarpaMm B TabnuuHylo dopMy M 3anonHWTe Tab-
nvuy & pabouen TeTpagm.

wr &

30

25

20

15 4

10 4

5 .

0
a | ywacTok Il yqacTok Il yqacTok 6 lyuyacTok

Bl — sbnoHna
H — rpywa
B — cnuea

Puc. 33. Npeacrasnenne faHHbiX B pasnMyHom Buge — cronbyatas gnarpamma (a)
50 W Kpyroeas guarpamma (6)
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Mmasa 1. MeTogebl U3yHeHHA KUBOW NPUPOALI

Hepesbs I yqacTor, wr. Il yuacrok, wr. Il yqacrok, wr.
ABnonsa 15
Mpywa 15
Cnuea 15

H3 HCTOPHH HAYKH

Apucmomens (384—322 po H. 3.) — Benu-
KWH [peBHErpeYecKHi y4eHbid, Hanucan Gons-
Woe KOMNHYECTBO COMMHEHHH no dmnocodikM,
thuarke, BUONOTHM, NCHXONOTUM, NOTUKE, ITH-
Ke, NONMTHKE, NO3THKE.

OH cucTEMaTMIMPOBAN NPaKTMY4ECKM BCe
COBpPEMEHHOE emy 3HaHWe. BbicTpoeHHas WM
CHMCTEMA HayYHbIX 3HAHWH LUMPOKO MCNONb3oBa-
nack &8 EBpone Bonee nonytopa ThicaueneTui.

ApucToTens caenan MHOrOYMCNEHHbIE ONK-
CaHMA MecT ODWTaHWsA PazNuYHbIX PacTEeHWH
M MBOTHbIX, yKa3as ux ocobernHoctu. Ocoboe
BHMMAHWE OH YOENAN M3YYeHHKD >KUBOTHbIX,
3aN0MMB Hay4yHbleé OCHOBbI 3conoruu. Bcero
Apuctotens onucan 540 pasHoBupgHoOCTEH
YKHUBOTHbIX.

3AHAHHUE AN1A TIOBO3HATEJIbHbIX

1. MNpoukTakTe TEKCTBI € HAYYHBIM H XYAOXKECTBEHHBIM OMWCAHHEM LIBETKA NTHIMH.
2. CpaBHHTe HayYHOE W Xy[QOXecTEeHHOe onucaHWe Buonorvyeckoro obsekTa.
3. CpenaiiTe 8biBOf, B 4EM 3aKMIOYAETCA MX pa3HMLA.

Hl}“‘-lHﬂ'E ONHMCAHHE UBETKAa NHNHH
LleeTok nunnK cocTouT M3 6 paspencHbix nenectkos, 6 ThIYMHOK € ANHHHBIMH ThIYM-
HOYHBIMH HMTAMM W KPYNHBIMH YANHHEHHBIMKM NbINBHHKAMK. 3aBA3b Y NHMAHK TPEX-
rHE3AHAA, NeCTHK — C TpéxpasaentHbimM pbinsuem. OcHosHbie hopMbl LIBETKOB —
BokanosuaHas, yaweeuaHasn, BOPOHKOBUAHASA, KONOKONb4ATAS.
XyAoXeCTEEHHOE ONHMCAHHE LBETKA NHAHH

TéMmHOM Houblo Benbix AMAUK

CoH HeACHbIM THUX.

Betepok HouyHOM npoxnago#

Ogesaer mx.

Houb ux yaweuku 3axpeina,

Houb xpaHuT usersbl

B ofneaHWH HeBMHHOM

Yucton kpacoThl.

H. A. Bynun 51
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KPATKOE COAEPKAHHUE I'J/TABDBI 1

Jna nosHAHHMA XUBOH NPHPOAE VIEHOMY OUeHBL BAMKHO NPABHJIBHO BEIOpaTh
OVTh MCCAEAOBAHMA HIM METO, KOTOpbLIM oH 6yvaeTr moabsoBaThesa. B Guomoruwm
OPUMEHAKTCA PASINYHBIE METOAbl HCCAeJOBAHKMA: HabIogeHHe, ONHCAHNE, IKCIIe-
PHMEHT, H3MepeHHe,

PaznuuaroT mpakTHYeCcKHe M TeopeTHYecKHe MeToAbl. K MpakTHYeCcKHM MeTOZaM
OTHOCAT HabmogeHe U skcnepuMenT (oneiT). Baykuelinias sagada HabnogeHHA Kak
MeTOOa IMOZHAHHA Hpﬂpﬂﬂhl -— 2TO ]IGJI?‘IKTI: OTBET HA EﬂETEEﬂEHHHfI BGBPGE.

Habnogenne — 9T0 BOCOPHATHE NPHPOAHBIX 06BeKTOB MIAH ABIeHHI ¢ IOMO-
b0 OPraHOB YVBCTE. B xome HabnoaeHHs o0BbeKTa HIH ABJIeHHA YeJOBEK JIHIIL
GHKCHpPYeT Pe3yIbTATEI, He BMeOINBaACkE B caM IIpOIlece.

JECIepHMMeHT — HCCIeJ0BaHHe, IPOBOAUMOE B CIIEIHATLHO COZLAHHBIX M KOH-
TFDJIHIJYEMI:IX YCJIEIIBH.'FIX, KGTGPI:IE IO3BONAOT YQTE_HGBHTI:, KaK 2TH }FCJICIIBHH BIIH-
A10T HA 0DBEKT MM SABJIEHHE,

JKCIepHMeHT ABNAeTcA Kvia Oollee CI0KHBIM, YeM HaOmMwaeHHe, NpaKTHYe-
ckuM MeTofoM. C ero moMonisio MOMKHO NOATBEPAHTE HJIH ONPOBEPTHYTH KaKoe-
naubdo npegnoao:keEne. Or HabIIOLeHNA PKCIEPHMEHT OTIHYAETCHA AKTHBHEIM BO3-
neiicTEHeM HA HaVvaeMblil 06beKT.

PeayanTaThl KAk HaOMOIeHHH, TAK B 3KCOePHMEHTOB MOTYT DBITh ONHCAHEI
Ka4eCcTBeHHO H KOMHYecTBeHHO. KayecTBeHHBIM ABNAETCA NPOCTOE CIOBECHOE OMH-
caHWe, KOJMHYecTBeHHOe e ONMHCAHWE OCHOBAHO HA TOYHOM M3MepeHHH.

Hsmepenne — 3To omnpefefleHHe KOTHYUYECTBEHHBIX SHaMeHHH TeX MM HMHBIX
NPHU3HAKOB M3Y4aeMoro 00beKTa UIH ABJIEHUSA C TOMOIIIBIO CIIEIHATLHBIX TEXHHYe-
CKHX VeTpoiieTs. MaMepuTh Kakyi-aubo BeIHYHMHY 03HAYAET TO, YTO €€ CpABHHMBA-
KT ¢ 0JHOH N3 oDIMeNpHHATHIX eIHHAL U3MepeHNA.

PesyneTaThl 11000T0 HCCIeIOBAHAA JOJAHEI OBITE 3apHKCHDOBAHEI B BH/Ie HAVY-
Horo onucangua. Onucanme MOMKHO PACCMATPHBATE KAK BABepPIIAIOIIHI 3TAN HoCe-
mopauua. IIpy cocTaBlIeHHH ONHCAHHMA YACTO HMCOOJLAVIOT TABIMNOEI, rpadHEH
M JHATPAMMBI.

Hayuasa cTpoeHHe OPraHA3MOB HIH KaKoe-THO0 ABMeHHe NPHPOAbl, Mbl HCIIOIB3Y"
eM IpHEM AaHAIH3A, KOTOPLIH ABIAeTCA BAXXHBIM COCTABHBIM 2JIeMeHTOM MBIILITeHHA.

Kaxxe1ii deloBeK A0JKeH YMETh He TOMBKO H3BJeKaTh HHQOPMAaIHIO U3 PasJInyd-
HEIX MCTOYMHHKOB, HO M KPHTHYECKH £€ OIeHHBATH, aHATH3IUPOBATE M NPHMEHATH
HA MpaKTHEE JJA pelleHHa pasIHYHEIX HU3HeHHLIX Npobiaem.

HPDEKT]:-I H HCCIIEeJOBAHHUA

. MeTo/ibl IO3HAHMA XHBOH NPHPO/JEI H HX 3HAYEHHE.

. IIpakTHYecKHe ¥ TeOPETHYECKHE MeTO/LI IIO3HAHMA KHUBOH NPHPOALL.
. HabmofeEne KaK MeTOj NO3ZHAHHUA IPHPOIEL.

. JKCIEPMMEHT KAK MeTOJi MO3HAHUA ITPUPOAEL.

. HaMmepenHe Kaxk MeToJ MO3HAHHA IPHPOALL.

. OnHcanHe KaKk MeTO[ HO3HAHHA OPHPOAEL.

=1 S Ut s U2 N

. HenonssoBanue rpa-::]:m*{ecnnx CpelCcTB IIDH OOHCAHMH Pe3VIRTATOR HCCIenO-
BAHHA.
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OPrAHM3Nbl — TEJIA
KMBOMN NPUPOADI

Bcé mHoroobpasue >KWM3HWM, npeacras-
NeHHOe Ha HalleW niaHerte, BK/OYaeT
OrpPOMHOE KOJIM4ECTEBO XHBbIX OpPraHus-
MoB, 06/1a4al0LLKHX OCHOBHbLIMH YKU3HEH-
HbIMH cBoWcTBaMM. Bce oHM pasHbie,
O[JHaKO B TO >Xe BpeMsa MHOrMe npouec-
Chl, NPOTEKAKOWME B KaMAOM M3 HMX,
cxoxkn mexay coboi. Ytobbl noHaTb,
KaK OHM XXMBYT, T. €. pacTyT, NUTaloTCH,
pasMHOXKaloTCA, HEeobXoAWMO H3Y4HTb
ux cTpoeHne. CxopacTtBo B CTPOEHMM
M Ku3HegeATenbHocTH obycnoeneHo
TEM, 4TO 3NeMeHTapHOH efHHHLIEeH
noboro >WMBOro opraHu3aMa ABNAETCS

KNETKA.

Bbl Y3HAETE

— 06 obwux npuHUMNAX CTPOEHHS

KMBbIX OPraHW3MOoB;
ob ycTpoWcTBe nynbl, MHKpoCcKona
W npaeunax paboTbl ¢ HUMHK;
O KNETKE KaK 3NIEMEHTAPHOW eduHHue
CTPOEHUSA N0BOro »MBOro opraHuama;
06 OCHOBHBIX YW3HEHHO BaXKHbIX NPO-
Leccax, NPoTEKAIOWMX B OpraHH3max;
— 0 pasHoobpasiK KMBbIX CYLLECTB,
HacenAWMX Haly NaaHeTy.

Bbl HAYYUTECDH

NONb3OBATHCA NYNOH U MUKPOCKONOM;
HaxoAMTb OCHOBHbIE YACTH KNETKH Nog
MHKPOCKONOM Ha roTOBbIX npenapa-
Tax;

CXeMaTHUYeCKH M3obpakaTh CTpoeHHe
KNETKM;

XapaKTepW3oBaTk OCHOBHbIE Npoyec-
Cbl }KHM3HEOEATENbHOCTH;
XapakTepu3oBaTh OCHOBHbIE rpynnebl
OpPraHW3MOBE.
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8 OPTAHU3M — EJIUHOE IIEJIOE
L ]

IToHATHE OB OPTAHH3ME. Tena xuBOM
OpupoabLl HAasblBaloT oprapusmamu. Opn

1. KakoBbl npH3HakH sueora? pasHoobpasubl o ¢opmMe, OKpacke, pas-

2. Kakue >XuBble OpraHM3Mel Bbl 3HaeTe? MepaM H OPYIHM ODpHsHakam. Pasnmuya-

3. Y7o Takoe knetka? IOTCA OHH N0 0cOBEHHOCTAM KJIETOYHOTO
CTPOEeHHA.

EETI: O4YeHL MAJTCHBKHE GPFEHHEMH,
COCTOAINHE TOABKO M3 ogH0M KiaeTkn. Mx HazsipaoT ogHOoKIeTouHBIMH (puc. 34).
IlpakTHYecKH BCce OHH HeBHAMMEI IJIA I7Ia3a YeJloBeKa, H, YToOBI HX PACCMOTPETD,
HY>KHBEl ONTHYeCcKHe NpHOOPE — Jyma, a JAydme MHKpockon. OQHOKJIeTOYHEIE
OPTraHHEMEl €CTh CPeJlH PACTEeHHIl, KHBOTHEIX M rpuboe. K HHM TaKXe OTHOCATCA
Bee BaxTepuH.

')
, W
A

(= “"'!m‘“‘ 5
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Puc. 35. MHOToKNeTo4Hble OpraHn3mel
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Mmasa 2. OpraHW3Mel — Tena XHBOW NPUPOALI!

Puc. 36. HekneTo4Hble OpraHM3amMbl — BUPYChI

Kpome OfHOKJeTOYHEIX B NPHPOJE €CTh M MHOTOKJIeTOYHEIE OPraHHM3MEI
(puc. 35). Tak UX HazBaJIM MOTOMY, UTO TeJa 3TUX OPraHU3MOB COCTOAT M3 HOMIBINIO-
ro KOJH4YecTBa KJIeTOK.

KneTka ABNAeTcA OCHOBHON CTPYKTYPHOH M QYHKIHOHANLHOW eJHHUIEH Bcex
JKMBBIX OPraHM3MOB, 3a MCKJIOYeHHEeM 8UPYCO06, KOTOPHIX OTHOCAT K BHeKJeToY-
HEIM opranuasMam (puc. 36). Ho ciaeagyer y4MTBIBATE, YTO €CJIM BHPYC HAXOAMTCHA
BHE KJeTKH, TO OH He NpOoABJAAeT HHKAKHX cBOMcTE KuBoro. TonsKo nomnas B KiaeT-
KV JpYyroro opraiusmMa, BUPYC HauMHAaeT NPOABIATE NPU3HAKH KHUBOTO U B MIEPBYIO
ouepe/b pa3sMHOMKATHCA, HCIIONB3YA CTPYKTYPHI KJIeTKH-X03AHHA,

OCHOBHBIE CTPYKTYPEI OPTAHH3MA: KJETKH, TKAHH, OPTAHBI, CHCTEMEI OPTAHORB,
Knerka — OCHOBA CTPOEHMHA M MKHUIHeNeATEIBHOCTH OPraHHUEMOB; PACTEHMI, 3HEBOT-
HEIX, rpubor # Gaxtepnii. 18 Becex KiaeTOK XapakTepeH obuimit 1njaan cTpoeHHH,
HO KJeTKH MHOTOKJIETOYHBIX OPraHM3MOB MOTYT pPasiMYaThCA KaK V pasHbIX opra-
HU3MOB, TAK ¥ B COCTABE OJJHOTO OpraHM3Ma. JTo CBA3ZAHO ¢ TeM, YTO Ka)KJaas KJer-
Ka BRIMOJHAET onpeAeséHHBle dyHEKIuUN (puc. 37).

Knerku, cxoaHble 110 CTPOEHHK, 00BelHHEHHBIE BRINOJTHeHUeM o0meil pabo-
Tl (GYHKIIMK), M MeXKKJIeTOYHOE BellleCTEO, CBAZLIBAIOIee KIeTKH, 06pasyioT TKaHH.

B mMHOroOKJMeTOYHBLIX OpraHM3Max MHOTO pasHbIX TKaHeil. Hanpumep, y dyenose-
Ka ¥ KMBOTHBIX BBIIeJIAIOT YeThIpe THIA TKaHell: anuTennanbHasa (MOKpoOBHAA),
cCOeIMHUTENIbHAA, MbIIeYHad W HepeHaa (puc. 38). Bece T TKaHW BHINOJHAIOT
cnenuduyeckne GpyHKIMM, obycaoBleHHble 0CODEHHOCTAMM HMX CTPOEHHHA, —
3AIIUTHYIO, OIIOPHYIO, IHTATENEHYIO, TPAHCIIOPTHYIO, COKPATHTENLHYIO U JIP.

Hepexas Knetkw kposw InuTenvaneHas

Meiwe4Hasn

Puc. 37. KneTkn MHOMOKNETOYMHOro opraHvima
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§ 8. Oprann3m — egunHoe yenoe

HepeHas CoeamHuTENbHAasN

Puc. 38. MHoroobpasue TkaHel XWBOTHLIX (cxema u mukpodoTorpacgun)

Kenynok

D

Nérkwne

Moar

MoukK

‘ Kuwe4Huk
Cepaoue .
' CenezéHka
MNevyeHs

Puc. 39. MHoroobpaswe OpraHoB y pa3NvyHbIX OPraHW3MoB

Tranm o6pasyioT oprasHsl (OT rped. opzaHoH — opyiaHe, HHcTpyMeHT). Opran —
3TO YACTh MHOTOKJIETOYHOI'D OPraHH3Ma, MMerInad ocofoe CTpOeHHe M BRINTOJTHA-
mias B HEM onpefenénuyio dyvHrunw. HanpuMep, KopeHs, THCT, BETOK — OPraHsl
pacTeHHH; cepille, MMedyeHb, JErKMe — OpPraHbl dXHUBOTHRIX (puc. 39).
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Onopko- MNuiesapuTensHan AeixarensHas KpoBeHocHan HepeHas
ABAUratenLHasA CHUCTEeMa CUCTemMa CcHCTEMA CHCTema
cueTema

Puc. 40. Cuctemel OpraHoB Yenoeeka

Opraesl B CAOMHO VCTPOEHHBIX MHOPMOKJETOUHBIX OpraHusMax obbelUHeHb
E 0C0BBle KOMIIJIEKCEl — CHCTEMBI OPTAHOB, KOTOPEIE 00eCTIeYHBAIOT JKHBHEEATEN -
HOCTh TAKHX opraEusmMoB. Hanpumep, B opraHusMe 4YellOBEKa BRIJENHANIOT Te e
CHCTEMBI OPraHoB, YTO H ¥ MIeKOIMHTAIONHX: MOKPOBHYIO, ONOPHO-ABUTATEILHYIO,
OBIXATENIBHYIO, KPOBEHOCHYID, NTHINEeBAPHTENbBHYIO, BRIAEMIHTENAbHYI0 H Ap. Kamxpan
cHCTeMa NpejcTagndeT coboil rpynny opraHoBE, KOTOPBIE BHIIIOJHAIOT B OPraHU3Me
Kakyio-To oburyio dpyexknmo (puc. 40).

COBOKYIHOCTh BCeX CHCTeM opraHok ofipasyeT IeNOCTHBIH MHOTOKJIETOYHBI
OPraHH3M.

B3AHMOCBA3L CTPYKTYP OPTAHH3MA. HJIETRH, KOTOpPERIe EMeCTe BBRINNOJHAKT
KaKWe-TuH0 PYHKIHHE, HanpuMep obecmeyHBaloT JABH)KeHHe, o6pasyioT mxKaHl.
Trauu obpasyiorT opzansbt, KOTophle 06beIHHAIOTCA B cucmemut opzanos. Taxk,
V YeJIOBeKA MLIIIeYHLIE KIETKH BXOJAT B COCTAB MBINIEYHON TKAHM, MLIIIeYHAS
TKaHb 00pa3yeT CKeJleTHbIe MBIIIILI, KOTOPEIE BXOAAT B COCTAE OIOPHO-JABHTATENb-
HO#l cucTeMbl. Bee cHCTeMBl OPraHOE COCTABJHAIOT ekl opraiusM. Pabora cucrem
OpraHOB HANpaBJeHA Ha JOCTH)KeHHe pe3yJkTaTa, HeoOXOoAMMOTO AJA BCEro Opra-
HHU3MA.

Hapyuteaue paborst amoboro M3 oprafos orTpaxaercda Ha QVHKIHOHHPOBAHMH
IpPYTHX OpPraHOE H B KOHEeYHOM CYéTe Ha ;KH3HeleATeJBHOCTH BCErc opraHH3Ma.
Hanpumep, npH nNoBpeXJIeHHH KOPHA ¥V PACTEHHA HAPYIIAETCA NOCTYILJIEHHE BOJEL.
IIpn HemocTaTKe BOABI B JHCTHAX NpeKpamaercad obpazoBaHHe NMHTATEJIBHEIX
BEIeCcTE, KOTOpPbie HeoBXoAMME]l A pOCTA BCEX OPTaHOB pACTEHMA.

Taxum obpasoM, KJIeTKH, TKAHH, OpraHbl ¥ CHCTeMbl OPraHOB B OpraHHU3sMe Bia-
uMocBA3aHEl. OHH QYVHKIHOHHDYIOT COTJIACOBAHHO H COCTABJIAIOT eHHOE Iesoe.

YPOBHH OPTAHH3AIIHH OPTAHH3MA. B cTpoeHMH MHOrOKJIeTOYHOrO OpPraHH3Ma
BBIIENAIOT CAeAVIONIHe YPOBHH OPTaHH3AllMH: KJIETOYHEIN, TKAHeBRIH, OPraHHEIH,
CHCTeMHBIH (VpOBeHE CHCTEM OpPraHoB), oprasmamMeHHblil (puc. 41). B peayasraTe
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KneTouHbIi TraHEBRIN OprasHsiR CHCTEMHbIA OpraHnaMeHHBIR

Puc, 41. YpoBHW opraHu3aumm opraHiuima

Cla)KeHHO#H paboThl CTPYKTYP BCeX YPOBHel OPraHM3aliy MHOTOKJIETOYHBIN opra-
HH3M JKHBET M pasBHBaeTCA Kak efuHoe uenoe. Brarogapsa cornacoBanHoi pabore
BCEX CHCTEM OPraHOB OPraHHMiM BCErJa OTBe4aeT HA H3MEHEeHHH, KOTOphIe IIpOMC-
XOOAT B HEM CaMoM M OKpy:awileit ero cpefe. HanpuMep, Bhl cobupain B decy
rpubsl ¥ yBHAeaH 3Meto. Moasr MrHoBeHHO paclnosHaeT ONacHOCTH, B KPOBE Bhijie-
JIATCA TOPMOHBI cTpecca, cepaue 3abbéTca vyalne, KPOBb OT BHYTPEHHHMX OpPraHoOB
yCTpeMJIAeTCA K TeM 4HacTAM Tesa, KOTOPhIM NpefcTOMT AeiicTBOBaTh. Bea pabora
CHCTEM OPUaHOB NOCTOAHHO HAIIPABJIEHA HA JOCTH)KeHHEe Pe3yJbTATA, NOJE3IHOTO
/1S BCEro OpraHusMa.

3AINMOMHHTE

OpraHH3Mbl: O4HOKNETOYHbIE, MHOMOK/ETOYHbIe, HeKeToYHble « YpoBHM opra-
HH3aywu * Knerxa + TkaHs « Opran + Cucrema opraHos * OpraHH3m

lMTPOBEPBLTE CEBA

1. Yro npegcraensior cobok opraHuamel? Kakue oHu BoisaloT no KNeToYHOMY cTpoe-
HHI0?

2. Kakosa ponb KNeToK B XM3HK OOHOKNETOYHbIX M MHOTOKNETOYHbIX ﬂPI"&HHﬂ-MOB?

3. Yro Takoe TKaHb?

4. MNouemy opraHbl B MHOTOKNETOYHOM opraHusme pabotaloT cornacosaHHo?

5. Ot yero 3aBWCHUT HaNlWYWE PA3/IHYHBIX OPFaHOB Y PACTEHWH W XKMBOTHBIX?

6. HazoeuTe OCHOBHbIE YPOBHH OPraHM3alWi MHOMOKIETOYHOMO OpPraHUuama.

Yem obycnoeneHo pasvoobpasve ¢opMbl M pasMepoB Pas3fiMYHbIX KNETOK, TKaHew,
OPraHoB W CHCTEM OPraHoB B MHOTOK/ETOYHOM OpraHuame?
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Mmasa 2. OpraHn3IMel — Tena XMBoW NPUPoas!

YIS,

Mos naboparopus

BbIITOJIHHUTE 3AHJAHHE

Mayume TexkcT naparpada M AONONHWMTENbHbIE MCTOMHWMKWM WHbOpPMauMK, npuseauTe
npYMepbl pasfiHuHbIX OPraHKM3aMoB M 3anonHuTe Tabauuy.

OpraHuambi

OQHOKNETOMHbIE MHOMoOKNeToOMHbIE BHEKNETOMHbI2

370 MHTEPECHO |

TepmuH opraHuam (oT nat. op2gHu30 — YCTpausak, NPHAal CTPOHHBIW BHA) Bbin
BBEJEH ApeBHerpeyeckum yueHoiMm Apuctotenem. OH ykasan, uto nioboe xusoe cylle-
CTBO XapaKTepH3YEeTCH YETKOM W CTPOroH OpraHW3auMWeH, B OT/IHYHE OT HEXKMBOrO.

Cpenv oHOKNETO4YHBIX OpraHM3Mos ocoboe MecTo 3aHMMaloT OpraHM3Mbl, COCTO-
siliHe W3 MHOXKECTBa KNeToK, obbefWHEHHble B Hekoe nofobWe MHOroKNeToYHOro
opraHMama. K HWMM OTHOCATCA, HanpWMep, BOJIBBOKC, TOHHYM, NaHAOPHHA W Ap.
B oTM4YWe OT MHOTOKNETOYHBIX OPraHW3MOB, KNETKW B 3TUX OpraHMaMax obbiuHO
hYHKLUMOHHUPYIOT HE3aBMCHMO APYr OT Apyra, He obpa3syloT TKaHeH, COXPaHAIT, Kak
npasxno, cnocobHOCTE K pa3sMHOMEeHWIo. Tak Kak OHW COXPaHAKT K/eTo4YHbIH ypo-
BEHb OPraHW3alMW, WX OTHOCAT K OfHOK/ETO4YHBIM KONOHWAaNbHbIM OpPraHW3Mam
(puc. 42, a).

MHoroknetouHble OpraHMamMbl ToXE MOTYT 0Bpa3oBbIBATE KONOHWH W3 HECKO/IbKMX
ocobeit, Bonee WAM MeHee TecHO CBA3aHHbIX Mexay cobol M umelowmMx 06bINHO
0BbuHit 0BMEH BELLEecTB M CUCTeMbl perynauui. K MHOrokneTouHbiM KONOHWaNbHBIM
OpraHW3MaM OTHOCATCA MHOTWE BW/bl KOPasoBbIX nonvnos, rybok u ap. (puc. 42, 6).

Puc. 42. OfHOKNETOYHBIA KONOHWaNBHLIA OpraH1W3M: BonsBokc (a),
W MHOFMOKNETOYHBIE KONOHWANBHBLIE OPraHW3Mbl: Kopannoesie nonunsi (6)
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YBEJIMYUTEIBHBIE IPUBOPBI
* J)IS1 UCCJIETOBAHUH

YCTPOHCTBO ¥YBEJAHYHTEIBHBIX IIPHEOPOB.
Pasmepm KEIeTOK MHOHX OpraHHaMoB

1. Kakue ysenuuutencHbie npubopsl sbi HACTOJIBKO MaJIbl, UTO PACCMOTPeTh UX 6e3
3HaeTe? cHerHMaJbHBIX OpucHocobleHuil HeBO3-
2. na Yero wx npumMeHaAT? mMoxHo. [losToMy AAA MSYyHeHHMS cTpOe-

HHA KJeTOK HMCIOAb3VIOT YBeIHYHTElb-
Hble NPpHEOOPEI — JMYIIEI H MHKPOCKOINEI.

Jlynma — npocTelnmni yBeJIHYHTeNbHEIH npubop. Jlynma cocToOMT M3 YBeJIHYH-
TeJLHOIO CTeKJa, KoTopoe Anf yaobcrea paboThl BCTABJEHO B OIPABY C PYYKOM.
JIvnsl 6bIiBaiOT pYYHBbIE B HITATHBHBIE.

Pyunaa ayma (puc. 43, a) MoA&eT VBeIHYMBATE pacCMATpHBaeMbIH 00BeKT
B 2—20 pas. IIpagnuaa paGoTsl ¢ IyNOoH oYeHEL MIPOCTEL: JYNY HAJ0 MOJHECTH K 00h-
eKTY HCCHIeJJOBAHHA Ha TAKOe PACCTOAHME, IIPH KOTOpPOM M306pa’keHHe 3TOT0 00h-
€KTA CTAHET YETKHUM.

IlltaTuenan ayna (puc. 43, 6) yeenuunsaer 0dbexT 8 10—25 pas. B eé onpasy
BCTABJeHBl /lBa YBeIHYHTEIbLHBIX CTEKJa, YKPeIlJIEHHBIE HA IOACTaBKe — INTATHEeE.
K mrTaTHBy Tak:Ke MOMeT OLITH NPHKPEILTIEH MpeAMeTHBIH CTOMHK C OTBEPCTHEM
u sepkanoM. Ha ka0t 1yne yKABHIBAETCA KPATHOCThL €€ YBeIHYeHHA.

Jlyna nospossierT paccMOTpeTh (GOpMY AOCTATOMHO KPYIHBIX KJI€TOK, HO H3YYHUTh
MX CTpOeHHe NIPH ToMOLIM dToro npubopa, VBRI, HEBOIMOMKHO. 3Aech HeobXoauMm
fonee MOIIHBIH VEeIHYHUTEILALIA IpHOOD — MHKPOCKOII.

CBeToBOMH MHKpPOCKON (0T Tped. MUKPOC — MAJLIH M cKONEo — CMOTPIO) — OITH-
JeCKHH ITpHbOp ANA pacCMATPHMBAHHA B VEeJUYeHHOM BHAe HeOONBININX, He Pasin-
YMMBIX IPOCTBIM I1azoM npegMerop. C ero noMolubio M3y4aior, HallpMMep, cTpoe-
Hue KJeToK. CBeTOBOH MHMKPOCKON COCTOMT M3 TpybkM, uam Tybyca (or Jjar.
myfyec — Tpybra). B sepxHeit yacTH TyByca HaXoguTCA ORYAAp (0T JAT. OKYAYE —
rnas). OH COCTOMT M3 ONIPaBbl H JBYX YBEJIHYHTENbHLIX cTéKoa. Ha HMKHeM KoHIe

60

Puc. 43. Nynel py4Han (a) v wratueHan (6)
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Tybyeca HaxoguTea obbekTHB (OoT JaTt. obsekmym —
npeaMmeT), COCTOALMII M3 ONpaBbl ¥ HECKOJBKHX
VBEIMYHTEJIbHBIX cTékoJ. Tybye NpHKpennés
K IITATHBY M NOAHHMaeTCHd M ONYCKaeTcd ¢ [OMO-
mbpio BHHTOB. Ha mTaTnBe HaX0JUTCA TaK:kKe Npexq-
MEeTHLIH CTOJHK, B EHTPE KOTOPOro UMeeTcH oTBep-
CTHMEe M TOoJ HUM 3epkKano. PaccMaTpMBaeMBIH
Ha NIpeaMeTHOM cTekJe o00beKT DoMelnaeTcs
Ha NpeJMeTHBIN CTOMHK M 3aKpeniafeTcd Ha HEM
¢ HOMOIBIO 3a:uMoB (puc. 44).

B coBpeMeHHEIX MOJeNAX CBETOBBEIX MHMKDOCKO-
NOoB B KaveCcTBe OCBETHTENIBHOH €acTH BCE dHalle
HMCIIONB3YVIOT He 3epKaJia, a aJleKTPHYeCKHe JIaMIIBI,

PACCMATPHBEAHHME BHOJOIHMECKHX OBBEKTOB
oJ MHEPOCKOIIOM. CBeToBOH MHKDPOCKOI IHOAXO-
AUT AJA H3YYeHHA Npos3pavHblX 00beKTOR (TOHKHE
cpesbl PACTHTeBHBIX M KHBOTHBIX TKaHell, MEKpO-
OpragMsMbl B EHAKOCTAX M T. 11.). Jlns8 moBbllleHMA KOHTpacTa ui3obpaskeHH:A
HMCIONb3VIOTCA KpacHTenw. ImasHbelll npuHiun paboTsl CBETOBOro MHKPOCKOIA
3aKJIOYAETCA B TOM, YTO JYYH CBeTA NPOXOJAT Yeped Npo3pavyHbId (MJIH IIOJYIpO-
3payHbIi) 06BEeKT MCCIeOBAHMA, KOTOPBLIM HAXOAMUTCA HA NpeJMeTHOM CTOJIHKeE,
H MOIIaJAIT Ha CHCTeMY JHH3 00BbeKTHBA H OKYJIdApa, YBeIHYHBAKINHX H300pae-
uue. CoEpeMeHHEIE CBETOBRIE MHUKDOCKOIIL! CIIOCODHBI VBEIMYHUBATE M300pakeHue
no 2000 pas. Yrobe! y3HATH, HACKOJIBKO YBeIHYHBaeTCA H306pakeHHe ¢ IOMOIBIO
JaHHOIO MHKPOCKOIIA, HaJ0 YMHOMHTE YHCJIO, YKa3aHHOe Ha OKyJApe, Ha 4YHCJIO,
yKazaHHOe Ha Mcnoabayemom obbekTuse. Hanpumep, ecnn oxkynap xaér 10-kpar-
Hoe yeenuuenue (x10), a obwexrus — 20-wparuoe (x20), 1o obuiee yBenuyeHue
10 x 20 = 200 paas.

Indpporoit Mmukpockon. B mocnenHee BpeMsa GHOJMOTHM BCé Yalle HCIOIBIVIOT
nudpoBoil MEKpocKol (puc. 45). Tak HasplBalOT YEEJIHMYHTEIbHEIN Ipubop, cocTo-
Amuit 3 MUKPOCKOIIA ¢ [IpHCOeAHHEHHON K HeMmy
tdoTo- HIHM BHAEOKAMEDOH M IePCOHAJILHOTO KOM-
IBTEPA C YCTAHOBJIEHHEIM HA HEM CIellHAJIBHEIM
nporpaMMHEBIM ofecnegennem. Ilpm paGore ¢ mud-
POBLIM MHKPOCKOIIOM MOMKHO NOJYYHUTH MHOIO-
KPATHO VBeJHM4YeHHoe MaobpasxeHHe HcCaelyeMoro
obbeKTa MJIM IpoIlecca, & TAKMKe epeXaTh MOJY-
YeHHbIe [JaHHblE HA KOMILIOTEP AJA [oCHe yIIero
MX aHAJMH3a, a [ocJe COXPAaHNUTh Pe3yAbTATEI Hccle-
JOBaHUA ANA JajlbHeHIIero HCIoAb30BaAHNA MM e
NpPOAEMOHCTPHPOBATE MX BCEM JKeJIAIHM NPH
NOMOLIH IIpOeKTOopAa.

OCHOBHBIMH JOCTOMHCTBAMH IM(POBBIX MHKpPO-
CKOMNOB fABJAAETCA cnocobHOCTs K Hepejgade (TpaHc-
JANKWHA) pPeayjaLTATOB HCCIeJOBAHMN O0OBEKTOB
Ha PACCTOAHHH B peXHMe peaJbHOI'0 BPpeMeHH,
a TaKJKe BOSMOJKHOCTh IIPOBeIeHHA aHaIu3a 00bek-  Pyc. 45. LindpoBoin MUKpockon

Puc. 44. CeeToBOW MUKpPOCKON
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§ 9. VeennyutensHele npubopsl 4NA MccneqoBaHnif

TOB HabMAeHUA Ha SKPaHe MOHHTOPA NepCcOHANBHOrC KomnbiorTepa. Kpome Toro,
HMCI0Jb30BaHHEe HHGDPOBOro MEKPOCKOIA Ja€T BO3ZMOMHOCTE COXPaAHeHHA pe3yiibTa-
TOB McCAefoBaHMA Ha nudposBble HocHTenHw HHpopManum (draemr-HaKOMHTENH
H JIp.), & TaK)Xe NO3BOJAET PeJlaKTHPOBAThL YiKEe COXPAaHEHHYI MHGoOpMaIHMo NpPH
MOMOIIH clelHATBHOTO NporpaMMHOro obecnedeHnd.

I[ludposoit MEKpOCKON BechMa yaobeH 1 Ha ypoke OHOMOrHHM, TAK Kak HaTHYHe
uadpoBod KaMephbl, NOAKJINYAEMOl K KOMOLIOTEPY H NPOEKTODY, AeaeT MUKDPO-
CKOI JIOCTYNHBIM CPa3y BCeMY KJaccy. OT0 HPHBOJKT K TOMY, YTO KaXXJA0MY YYeHH-
KY BO BpeM#A VPOKa He HYMHO CAMOMY CMOTPeTh B 00heKTHEB, M, CleJOBaTeNLHO,
orTnazaeTr HeoOXOAHMOCTh B HAHYHMH HeCKOJIbKHX MHKPOCKOIOB B KJjlacce — JocTa-
TOUHO BCEro JHIb 0JHOM0 Haobpasennsa ofbekra, HAXOAAUIErOCH Ha NpeIMeTHOM
CTOJMIMKE BTOT0 MEKDOCKOIIA, H300paKeHHe KOTOPOTO ERIBOOUTCHA HA oDIHE sKpaH.

3ANOMHHTE

Jlyna: pyuHas w wrarneHan = Ceerosoi MHKkpockon: Ty6yc, okynap, obbeKTHs,
wrarwe + Ungpposos mukpockon

MMPOBEPBTE CEBA

1. Kakue yBenuuutenoHbie npubBopbl MCNONB3YIOTCA ANA WM3YYEHMA MMKPOCKONWYe-
ckux obbextos?

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

3. Kak ycrpoeH ceeToBOH MHKpockon?

4. Kak onpegenuTs yeenHyeHWe, KOTOpPOE AAET CEBETOBOH MMKpocKon?

5. Yem undppoBOH MHKpPOCKON OT/IHYAETCA OT CEETOROro?

=
NoAYMAMWTE!
E

MoueMy € NOMOWbIO CBETOBOrO MMKPOCKONA HENb3A W3yyaTh HenpoapauHble npep-
meTbI?

Iy I,

Mos naGopaTopus

MayyeHHe KNETOMHOro CTPOEHWA PACTEHHH C NOMOLBIO NYMbI
1. PaccmoTpuTe HeBOOPY)KEHHbIM rNa3oM MAKOTb NACAOB Tomata, apbysa, sbnoka.
Yro xapakTepHo ANs Mx cTpoeHus?
2. PaccMOTpHTE KYCOYKH MAKOTH NNOA0B Nof NynoH. 3apucyHTe YBHOEHHOE, PUCYHKH
52 noanuwKTe. Kakyio dopMy HMeT KNETKH MAKOTH nnoaos?
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BbINONTHHUTE 3AfJAHHUE

NMPABUNA PABOTbI C MUKPOCKONOM

¢ [locraebTe MUKpoCKonN wWTaTeoM K cebe Ha paccTosHu 5— 10 cm ot kpas cTona.
B oTeepcTHe npefMeTHOro CTONKMKA 3EPKANIOM HaNpaekTe CBET.

* [lomecTiTe NpegMeTHOE CTeKNO C MPHrOTOBNEHHbIM NPEenapaTtoM Ha NpeaMeTHbIH
CTONMHK. 3aKpenuTe NpeaMeTHOE CTEKNO 3aXKUMaMH.

¢ [Monbaysck BUHTOM, NNasHo onycTuTe TyByc Tak, YToBbl HWXKHMM Kpan obbekTHea
oKa3sanca Ha pacctoaHMd 1—2 mm oT npenapara.

* B okynsp cMOTpWTE OfHKM rNa3oM, He 3aKPbIBAsA W He 3aXKMypuBas aApyrod. [haas
B OKYNAP, NPW NOMOLLW BWHTOB MEANIEHHO NogHWMaiTe Tybyc, noka He NOABMTCA
yéTrkoe WiobpaykeHWe npeamera.

+ [locne pabotbl yBepute mukpockon B ytnap. Mukpockon — Xpynkuid W goporod
npubop: paboTtarh € HAM HAAO aKKYPaTHO, CTPOro CAeAyA Npasunam.

1. YecrpoiicTBo cBeTOBOro MHKpockona F
H NpHEMBI paboThl € HUM.

1. MayunTe YyCTPORCTBO MHKPOCKONA, NONb3YACh PHCYH-
KoM 44,

2. Haigure 1ybyc, okynsp, obbekTHe, WTaTtMe ¢ npeg- F
METHbIM CTONMKOM, 3epKano, BWHTbI. BbiscHuTe, kKakoe
3HaYyeHHe MMeeT Kamaas YacTb.

3. MNosHakombTech ¢ npaeunamu paboTbl € MUKPOCKO-
nom.

4. Orpabortaite NOpPAROK AEHCTBMA Npu paboTe ¢ MMUK-
pockonom.

5. Bbiyuute npasuna paboTbl ¢ MUKPOCKONOM.

2. MNpouuTakte Tekct 06 u3obpeteHun mukpockonoe. Kak
Bbl AYMaeTe, KaKkoe 3HadyeHWe ANs Pa3BUTHA BMONOrkM
MMenu 3t uaobpetenun? ObBcyaute atoT Bonpoc ¢ ToBa-
PHLLLAMM.

Mepebie MUKPOCKONbI € ABYMA NMH3amu Bbinu M3obperte-
Hbl 8 koHue XV| 8. OgHaxko Tonbko B 1665 r. aHrnuyaHuH
Pobept YK NpUMeHHN YCOBEPLIEHCTBOBAHHBIA WM MMKPO-
CKON ANAa wccnegosaHus opravuamos (puc. 46). Paccmar- Puc. 47. Mukpockon
pHBas B MMKPOCKON TOHKWA Cpe3 npoBku (Kkopbl npobkoeo- A NeseHryka
ro ay6a), oH Hacuutan go 125 MAaH nop, MK AYeeK, B OQHOM
kBagpatHom gloime (2,5 cm). B cepauesure Byaumbi, creb-
NAX pa3nuuHbix pacteHui [yk obHapyxun Takue ke a4ed-
k. OH pan MM HasBaHWe KNeTKM.

B koHue XVl B. ronnangey AxToHM BaH JleBeHryk CKoH-
cTpyvpoBan Honee coBeplUeHHbIN MUKPOCKON, AAIOLWWH YBe-
nuyerre go 270 pas (puc. 47). C ero nomMollslo OH OTKpbIA
MHUKPROOPraHu3Mbl.

B BepxHel yactw MeTannMYeckoHn NNAcTMHKK 3akpenne-
HO yBenuuuTensHoe crekno. Habniogaemoin obvekT pacno-
narancs Ha KOHYMKE OCTPOW Mrnbl. BuHTel cayxunu ans
hOKYCHPOBKH.

B XX 8. 6bin M306peTéH 3NeKTPOHHLIM MHKpPOCKON, yBe-
NMYMBAIOWMIA M30OpaXkeHUe B JECATKM W COTHW TBICAY Pa3  Puc, 48. INeKTPOHHBIV
(puc. 48). MUWKpPOCKON

Puc. 46. Mukpockon
P. Tyka
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§ 1(), KIETKA—
* OCHOBHAS EJJMHUIIA
>KHBOT'O OPTAHHU3MA

e — CTPOEHHE KJETKH. Bl yke 3HaeTe, 4TO
BCe JKMBBIE OPraHM3MBbl, 3a MCKJIIOYeHH-
1. Kak HasbiBaloT Menbuaiiume suenku, eM BHPYCOB, HMEeHT KJIeTo4HOe CTpoeHHe.,

M3 KOTOPbIX COCTOMT MAKOTL NI0L0B
Tomara?

2. Mouemy ANA H3YYEHHS KNETOK Heobxomu-
MO MCMNONb30BATh YBENHYHTENbHbIE NPM-

/HHERIE OpraHMEMEl MOrYT COCTOATH
W3 OJHOH MIH MHOMKEeCTBEa KIeTOK.
B 0HOKJIETOYHOM OpraHHM3Me IIPOHCX0-

Bopbi? AAT BCe JKM3HEHHO BasKHble MPOIECCHI,
3. MoueMy CBETOBOM MMKPOCKON Ha3biBaKOT obecrmeduBaONIMe ero CYIeCTEOBaHHe:
cBeToBbIM? NUTAHHe, JblXaHue, oO6MeH BellecTs,

poct H T. A. IloaToMy KJeTKY CYHTAIOT
HauMeHbIIell cTpyKTYpHOH M GVHKIHO-
HAJbHOMN eIMHHIEH KUBOH IPUPOALL.

Hecmorps Ha Bcé MHoroofpasMe, KJIeTKH MMelT obIIHH NJIaH CTPOeHHA.
Kaxxpasa KJeTka uMeeT TpH o6A3aTe/IbHEBIE COCTABIAKINNE: KIeTOYHYVIO MemMOpaHYy,
MHTOMIA3MY M MeHeTHYecKHil annapat (puc. 49).

KaeTounans MmemOpaHa He TOJBKO OPPAHUYHBAST BHYTPEHHEe COepEUMOe KiIeT-
KM, HO ¥ BAIHINAET €& OT HeDIATONPHATHEIX BIMAHMNA oKpysxalomeil cpeasl. Yepes
KJIETOYHYI0 MeMOpaHYy HpPOHCXOAHT PeryJIHpYeMEIH 0o0MeH BEIIECTE MeXXKIY cofep-
JKHMBIM KJIETKH M BHelllHeil cpefoit.

ITog kaeTouyHoit MemOpaHON HAXOAHUTCH IMOAVIKHAKOE COMepPMHMOE KIeTKH,
HA3LIBAEMOE IMTOILIA3MOM (OT rped. Kumoc — cocya W naaima — obpazoBaHHe).
B meii pacnonaraioTes pasJIMYHEIE OPraHOMALI (OT rped. 0pzZaHoH — OPraH) M KJe-
TOYHBEIe BKIOYeHHA. [[HTOonnasMa ofbelHHAET BCe KIeTOYHBIE CTPYKTYPH B obe-
CIIEYHBAET MX BaauMoJeiicTBHe,

Temernueckuii annmapaTt — Ba)XHeHIag yacThk Kiaerku. Mmenno oH KouTponm-
PVeT ECe IPOIECChl ;JKM3HeJeATeIbHOCTH M ONTPeieIAeT cCNocobOHOCTE KJIETKH K CAMO-
BOCTIPOH3BeeHNI0. B KIeTKax pacTeHH, JKHBOTHEIX ¥ rpHOOR OH 3aKII0OYEH B AApe
M OTHEAEH OT HHUTOILIASMBEI sigepHOi obonoukoit. B aape pacnonosedbl HOCHTEIH

UuTonnasma —.
e

6 = B
KnetouHan membpaHa Kneto4Hasa membpana Kneto4yHasa memBpana

Puc. 49. CtpoeHue knetok: pacteHui (a), xueoTHbeix (6) u rpubos ()
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HACJe[CTBeHHOH MHPOPMAIMHM 0 KJeTKe M OPpraHU3Me B IEJIOM — XPOMOCOMBI
(oT rpey. xpoma — Kpacka M coma — Tenable). OHH XpaHAT HHPOPMALUIO HE TONb-
KO 0 KJeTKe, B KOTOPOH OHM HAXOJATCA, B HUX TAKMKe 3aK0oJAMpoBaHa HHPoOpManus
06 ocobeHHOCTAX BCEro MHOTOKJIETOUHOrO opranuaMma. B ajape Moxker HaAXOANTHCH
OJIHO MM HECKOJBLKO AApbINieK. ¥ DakTepHuil Aapa HeT M HACIEACTBeHHEIT MaTepu-
aJ pachoJioKeH HelloCpPeJCTBeHHO B IIUTOIIa3Me.

OCOBEHHOCTH CTPOEHHSA KJETOK. KieTKH opraiusMoB, OTHOCAIIMXCHA K PA3HBIM
HAPCTEAM MHEBOH NIPHUPOALI, HMeT cBoM ocoberHocTH. Hanbonee nmpocTo yeTpoeHs!
kaemru Gaxmepuii. ¥ HAX Her ohOpMJEHHOTrO H/pa, MO3TOMY HMX OTHOCHAT K J0-
apepHeIiM opranusmam (puc. 50, a). Pacrenns, rpubel ¥ 3HUBOTHLIX OTHOCAT K A/Iep-
HbIM OpPraHH3MaM, TAK KaK B KJeTKaxX aTHX OpPraHMsMoB ecTh sAjapa (puc. 50, 6).
Kaemru pacmenuili 1 HUG0MHLLX, KAK NPaBHJIO, CONEPIKAT OJHO AAPO, a B Kaem-
Kax zpubos MOKeT OeITE ABA H Dosee Axep. Knerkn 6akrepnii, rpubor 1 pacTeHnil,
KpoMe MeMOpaHBI, OKPY’KaWIeH KJIeTKY, 00BIMHO HMelT 060J04Ky (KIeTOUYHYIO
CTeHKY), KOTOpasd BBINOJHAST OHNOPHYIO QYVHKIHIO H onpegeinser GOpMy KIeTKH.
OHa npoHHIIAEMAa AJA BOMABI, COJEH M MHOTHX OPraHMYeCKHX BellecTs.

TonbKO KJETKH PACTeHHI comep:KaT B IIMTOIIazMe IacTHasl. OHu GbIBalOT
OeclIBeTHHIMM HJIHM OKPAIIEHHBIMH B pasIudHble IBera. B GecuBeTHRIX niactuaax
HAKAIUIMBAIOTCH 3aMackl IUTATENLHBIX BellecTE. [lnacTHabl, OKpallleHHEBIE B 3KEJ-
THIM M KPACHBIH L[BeTa, ONpele AT OKPACKY JelecTKOB [IBeTOB, 0CeHHUX JINCThEB,
spensix naogos. Hambonee Ba)kHOe 3HAYeHHe HMeOT NAACTHABI, OKpalleHHbIe
B 3eJeHBIH LEeT, — XJOPONJACTEI (0T Irped. XJo0poc — 3eNeHbll), cojlepAallie Xa0-
pogpunn. B xnopomaacTax NpoMcXofuT nmpolecce GoTOCHHTe3a.

PA3HOOBPASHE KJAETOK. Knerkn pacrenunil, KkMBOTHBIX M rpuboB B LeaoM cxoj-
HBI [0 CBOEIl OpraHMs3alMi, HO MOTYT OTAMYAThCA GopMoil, pasmMepaMu u ocobeH-
HOCTAMHM CTpoeHHMA. PasMepnl KJIeTOK AJePHBIX OPraHM3MOB COCTABASAIOT NpubIH-
sutensHo 0,05 mM. KneTkm MaxoTH niaojgor apfysa o BeJHYMHe JOCTHTAKOT
HECKONBKHX MHJLIMMETPOE H BHAHBI HEBOOPYKEHHBIM IMIazoM. A JJIMHHBIE OTPOCT-
KM HEPBHBIX KJETOK HeJIOBEKA JOCTHTAT AJHMHE 1 M.

MeHeTUYeCKHA
MarepMan

Puc. 50. leHeTUHECKWIA MaTepuan: B KNeTke foagepHoro opraHuama — Baktepum (a)
W SAEpHOrG — ¥WBOTHLIe (B)
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§ 10. KneTka — ocHOBHas eAMHMLA XNBOro OpraHnima

CKOpNYNel opexa KMYYWX BONOCKOB NUCTRER

Puc. 51. PazHoobpa3sne KNeTok y pacTeHui

KreTkn MOryr MMeTh MIAPOBHAHYIO, KyOHUYecKYIo, 3BE3AYATYIO, NHJIHHAPHYE-
CKYI0 MAH apyryio dopmy (puc. 51). Pasmepsl 1 dopMa KJIAeTOK pasHooOpasHbl
M B OCHOBHOM CBA3aHBI ¢ TeMH PYHKIIMAMME, KOTOPhIe OHH BBLIMOJIHSAIOT.

Knerkn 6akTepuil 3HauuTenbHO MeHbHIIe. MX pasMepsl 0OBITHO COCTABIA-
T okono 0,001 MM, H MX ¢ TPYAOM MOMKHO PasJIW4YHUTh Jlake B CBETOBOM MHKpO-
ckon. Ki1eTkn HeKOTOPBIX 6aKTepHil HUMeloT MIYTHEHR. KolHYecTBO JKIYTUKOB MOXKeT
ObITh PASHLIM, B 3ABMCHMOCTH OT BMa DakTepuu Ha Hel ObiBaeT OT OQHOIO A0 ThICH-
YH KI'YTHKOB, HO BeTpedaTes DaxkTepuy 1 sopce Ges Hux. ryrukn HyKHbI 6aKTe-
PHAM AJA NepeABHKEeHHA B IPOCTPAHCTRE.

Popma KJIeToK bakTepuii ToMe JoBONbHO pasHooGpasna. HaubGonee pacnpoctpa-
HeHbl GOpPMBI B BHAe Nad0o4Yek, MIADMKOB M cinupaieil. B sasHcHMoCcTH 0T GoOpMbI
KJIEeTOK, DAKTEPHAM JaHBI CBOM HAZBAHHMA, HANpuMep, BaxTepuH oKpyvrioi dopMbl
Ha3BIBAIOTCA KOKKaMu, GakTepuu B BUje nanodex — Oanunnamu, a 6akTepun
B (hopMe cnupaeil — COHPOXeTAMH HJIH coupmagaMu. Ot popMbl KJIeTKH GaKTe-
PHH 3aBUCHT €€ MOJABHMXHOCTh M CIIOCOGHOCTh NPUKPEILIATHCA K MOBEPXHOCTH.

HH3HENEATEJILHOCTS KJETKH. Ins KJIeTOK XapakTepHBl IHTaHHe, AbIXaHHe,
pocT, paszMHOXKeHHe. B HUX mpoMcXogAaT npouecckl ofMeHa: noromesue, o6pasopa-
HHe, paclllell/IeHHe ¥ BblAeNeHHe BelllecTs, O0MeH 8elwjecme BCeria CONpoBOXKaaeT-
cA npespaiienueM saHepruu. Jna cosgaHMfA CI0MHBIX BellecTB U3 6ojee IMPOCTHIX
HYKHO 3aTpaTHTh saHepruio. Haobopor, npu paspyilleHHH CI0KHBIX BEIIECTE B IIpO-
necce AbIXaHUA 3Heprua obpasyeTca. JTa PHEPrHA HCIOIbB3YVETCA HA HYMKABI KJIET-
Ku. ObMeH BelllecTB, CBA3aHHBIN ¢ IPeBPAILleHHEeM SHEPIHH, ABJIAETCA BasKHeNIIIUM
CBOMCTBOM KHBOTO. BelllecTBa HeHYMHBIe H Jaje BpeJHble OJA opraHusMa, obpa-
30BABLIHEeCH B IIpoLecce obmena BellecTB, BRIBOOATCA H3 KJIeTHKH.

Knerkn moryr pactu M pasMHOMAThCHA. HoBble KJIETKH NOABIAIOTCA NYymém
deneHus — W3 OJHOM MaTePHHCKOH KJeTKH mojaydaerca ABe AodyepHue. Ilepen
AeTeHNeM MATePHHCKONH KJeTKH IIPOMCXOAMT YABOCHHME YHCIa XPOMOCOM, NpPH
KOTOpOM KakJas Xxpomocoma kak Onr xonupyer cebs. Korga aapo genurtcs, ero
oboJsiouKa Ha BpeMA McUezaeT H KOIMHHM KaMaoil XpoMoCOMEl PACXOAATCA B IIPOTHBO-
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Dﬁﬂj}uqm Appo Aopblwko XpoMOCOMbI Uwronnazma
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Puc. 52. leneHue kneTku

MO0 HBIe KOHIEI KJIETKH, e obpasyvioTcs ABa HOBRIX aAfnpa (puc. 52). B arux
Alpax OKa3plBaeTCHA TA JKe caMad HacleJcTEeHHada HHPOPMAIMA, YTO M B HCXOJAHOM
Ape MaTepHMHCKOH KJIeTKH.

HecmoTpsa Ha pasiH4uis B CTPOEHHH, KJeTKH BCeX OPraHM3MOB MMEHT CXO/AHBIH
Habop opranonoe. He cyujecTByeT NpHHIHIHAIBHLIX OTJIH4YHIT B paboTe UX rede-
THHECKOTO annapaTa H B IpPOIeccax, CBAZAHHBIX ¢ obmeHoM BemecTB. Taxkum obpa-
30M, IPH BCEM MHOrooGpasuM pasIM4YMH BCe KJETKH MKHBBIX OPraHM3MOB HMMEIOT
MHOTO 00Ilero B CTPOEHHH H Npolieccax KH3HeleATe IbHOCTH.

3ANOMHHTE

Knerounas mem6para + O6onouka (knerouHas creHka) + Llnwronnazma -
lenernyeckus annapar = Apgpo + OpraHougsi = Xpomocomsl = [lnacruger =
HoapgepHsie oprannamer » SgepHsie opraHM3IMBbl

MPOBEPBTE CEBA

. Kakyio chyHKUMIO BbINONHAET KNeTouHana membpaHa?

[ns Kakux kneTok xapakTepHa knetouHas creHka (oBonouka)? Kakoea eé pons?
Kakyio pofb BbINONHAET reHETHYECKHH annapat KNeTKH?

KakHe npougcchl XH3IHeNeAaTENBHOCTH NPOTEKaloT B KneTkax?

B 4ém npuHUMNHanbHoe OTNMYME B CTPOEHWH KNETOoK BakTepui oT KNeTok pacte-
HWH, dKHBOTHBIX W rpHbos?

6. Kakie opraHM3aMbl OTHOCATCA K JOALEPHbIM, a Kakie — K agepHbiM? ObBbacHuTE
no4vemy. [pHeeguTe NpUMepEI.

GAWN

NOAYMAMWTE!

Kakoe 3HaueHWe MMeeT TO, YTO B AAPE KaXKAOW M3 [IBYX HOBbIX KNETOK XPOMOCOM OKa-
3bIBAETCH CTO/IbKO XK, CKONbKO MX Bblno B MaTepuHCcKon Knetke?
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§ 10. KneTka — OCHOBHAaf efMHULA XUBOro opraHmMima

Yy YTy,

Mos naGopaTropus

H3YYEHWE KNETOK PA3JIHYHBLIX OPTAHU3MOB
HA FNOTOBbIX MPEMNAPATAX C NOMOLLBIO MUKPOCKOMA

Llens paboTbi: HayuMThCA CAMOCTOATENbHO PACCMATPHBaTL rOTOBbIE MUKpONpena-
patbl C NOMOLLLIO MHKpPOCKONA.

Marepuans u o6opygoBaHHe: roToBbie Npenaparbl KAETOK PasfNHuHbIX OPraHU3MOB.
Xop pabotsi

1. PaccmoTpute npenapar npu manom yeennueHwd. OTMeTbTe, Kakue YacTh KAETKM
Bbl BUAWTE.

2. PaccmotpuTe npenapat npu Bonbwom ysenuyeHun. Hailgute Ha HEM OKpyKawo-
Wyt knetky membpany — obonouky; nog Hew BewecTeo — uuTonnasmy. B uuto-
nnasme BHOHO AAPO.

3. 3apucyirte 1—3 KneTkM, XOpPOLWO BMAMMbIE HA Npenapare.

4. Obo3zHaysTe membpany (oBonouky), uutonnasmy, agpo.

5. CpaeHuTe chopMy M CTPOEHHE KNETOK Ha pa3HbiX Npenapartax.

6. Cpenaite BbiBOA.

BbINTOJTHHUTE 3AQ4AHHE

HM3yums Tekct naparpada v puc. 52 Ha c. 67, obbacHMTe, Kak NPOMCXOOMT AefeHHe
Knetku, nsobpaxkéHHol Ha pucyHke. Onpegenure, Kakve opraHoMfsl, NpeacTaeneH-
Hbleé Ha PUCYHKE, NPUHUMAKOT yYacTHe B AeneHuu knetku. OTeeTbTe Ha BONpochl.

1. Kakue MaMeHeHHs NPOMCXOQAT € ITUMK OpraHoMaaMu?

2. KaroBa (yHKUMA 3THX opraHouaoe?

3. Kakue ocobeHHOCTH npouecca AeneHus KNeTkH Bbl Habniogaete Ha pucyHke?
4. K yemy NnpMBOAMT Npouecc AeNeHWs AaHHOW KNeTku?

5. Kak Bbl gymaete, kakoe Buonorudeckoe aHadyeHue 310 umeer?

|~ 370 MHTEPECHO |

HekoTopbie KNETKH MOXHO YBMETh HEBOOPYXKEHHLIM rNa3oM. JTO KNETKH MAKOTH
nnofos apbysa, BONOKHa Kpanuebl (WX ANWHa AOCTMraeT 8 cM), KeNToK KypMHOro
akla — 3To ofHa KneTka.

LiuTonorua (ot rpey. kumoc — Knetka) — Hayka o knetke. Xota P. ['yk oTkpbin
knetky ewé 1665 r., uuTonorua kak Hayka copMHpoBanacs Tonbko B KoHue XIX seka.
Bnaropnapsa v3obpeteHuio Bonee coBeplUeHHbIX MUKPOCKONOB, Y4EHbIe H3YYHIH CTpO-
€HWE K/IETOK pa3HbiX OPraHM3MOB W NPHILAKW K BbIBOAY, YTO BCE KHBble OpPraHM3Mbl
COCTOAT M3 KNETOK M, HECMOTPA Ha pa3Hoobpa3We KNeToK, BCe OHW MMEKT CXoAHoe
cTpoeHWe. Ha ocHoBaHWM 3THX OTKPbLITHH BbiNH cchopMyNHpoBaHbl NONOXEHHA Khe-
TOYHOH TEOPHH, KOTOPbIE CTaNKW Hay4HOH OCHOBOW UMTONOTMMK. C 3THMH NoNoXeHHAMH
Bbl NO3HAKOMMTECH B CTAPLUMX KNaccax.
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BypHoe passuTHe uMTONOrMK B XX B. CBA3aHO C MCNONb3OBAHWEM COBPEMEHHbIX
METOAOB M3YYEHHA KNETKH: 3NEKTPOHHONW MUKPOCKONWM, BUOXHMHYECKHX, BHodHaN-
YECKHX, BMOTEXHONOrMYECKHX WU APYrMX METOAOS.

MayyeHHe KNeTKM HMMeeT Ba)KHeHllee 3HaYeHHe ANA PA3BMTHA TaKMX 6uonoruye-
CKMX HayK, Kak dhM3HONOria, reHeTMka, MonekynapHaa Guonorusa, Buoxumua v ap.
OTKpbITHA, cAenaHHble B UMTONOIMM, LWHMPOKO MCNONL3YIOTCA ANA NPaKTHYECKOW aes-
TENbHOCTH YeNoBeka, ocobeHHO B MegHUWHE, CENbCKOM XO3ANCTBE, BUOTEXHONOMMK.

3A4AHHUE 414 JTIO603HATEJIbHbIX

MpounTaiite OTPLIBOK M3 KHUMM «3aHWMaTenbHas 6uonorua», asTopa AKMMYLIKHHA
HU. K. Ucnonbaya nononHWTeNbHbIE WCTOYHWKH MH(POPMaLMU ONpeaenuTe O Kakom
OpraHomfe KNeTKH WAET peub?

W BOT, BOOPYXKHBLUMCH MMKPOCKONOM, BHONOMM CTaNM MCKaTh M HalW B KIeTKe
ElLE HECKO/IbKO Ba)KHbIX €€ OPraHoB, WM, Kak rOBOPAT, OPraHen/l, Kotopbie npexae
BbinK 3aMeTHbI IULLb B BHAE TOYEK NHBO COBCEM He BUAHbI.

YuéHble yeuaend nonepeuyHononocatbie Tenbua. OHWM ecTb BO BCEX KNeTKax.
M He B Manom yucne: 0BbIYHO UX OKOMO THICAYH UK HECKONBKO Thicsy. Ponb ux oyeHb
oreeTcTBeHHa. OHM «3HepreTHyeckue cTaHUMM» KM3HM., Be3a Hux knetka meprea
u 6esnesTensHa, Kak mawuHa 6e3 roprodero. OHW npeobpasyioT 3HEPrHIO XMMHYe-
CKMX CBA3eH B 3Hepruio »u3nu. bes wyma, 6es neperpesa u Bea gasneHus cxrurawoT
TONAHBO XM3HKU W B YAOBHBIX «pacacoBKax» NepefaloT 3ak/MIOYEHHYIO B HEM 3Hep-
rMio APYrMM opraHennam Knetku. Pabotaor oHW BeclyMHO M O4YeHb MPOAYKTHBHO:
Bonee 50 NPOLEHTOB IHEPTHH OKHCNIEHHOTO TONNMBA MAET Ha MONE3HbIE feNa, CoBep-
WAIOLMECS B KNETKE.

" LUATH K YCIIEXY |

OcHoBHBIE npasuna BbINONHEHMWA 6uonoruyeckoro pHCYHKa

NicBoi BuonordyeckHi PUMCYHOK AOMXKeH oTBevaTh onpegeneHHbiM TpeboeaHuaM.

PaccMoTpHM camble BaXHbIE M3 HMX.

1. PucyHok ponkeH ObiTb akKypaTHbIM M EBbIPA3WTE/IbHLIM, €ro QeTasd — TOuHbI
M YETKM.

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

3. 3apucoska pomwHa BbiTb ¢ paccMaTpuBaeMoro obbekta, a He M3 yuebBHuKa
HAK yyebHoro nocobus.

4. PucyHok HeobBxogWMO BbINOMHATE NPOCTHIM XOPOLWO OTTOMEHHBIM KapaHaalloM,
OTAeNbHbIE AETANH MOXHO 3aKPacHTb ONpefen&HHbIM LIBETOM.

5. Buonoruueckuin pucyHoK gonxeH BbiTh AOCTATOUHO KPYNHBIM, YTOBbI HA HEM MOX-
HO BbINO XOPOWO BbiAENWTL Heobxoaumblie aetanu. NponopuxK pasmMepa pMcyHKa
W ero getanen Heobxogumo cTporo cobnogare.

6. Bce petanu pucyHka fAoskHbl 6GbiTb oBo3HaueHbl yKasaTeslbHbIMM CTPeNKaMM
H noanucamu. MoscHKTENbHbIE HAANKWCH pacnonaralTcs CTPOro No roOPH3CHTANMH.
3nemeHTbl MOryT BbiTh 0bo3HaueHbl uMdpamu Unu Byksamu.

7. PucyHoK BONKEH UMETH KOHKPETHYIO NOAPHCYHOUHYIO NOANKCH, yKasaHWA ob yse-
NHYEHHH U OBBACHHTENBHYIO XapaKTepHCTHKY 0Bo3HaYeHHbIX 3N1eMEeHTOB.

B oTaenbHbix cay4asx puCyHOK MoKeT BbiTb 3aMeHEH cxemor. BoinonHste cxemy
CNeayer Tak e TWaTeNbHO, KaK U PUCYHOK.
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§ 1], JXUBHEAEATEILHOCTD
°* OPTAHU3MOB

IIPOLIECCH] KH3HEAEATEILHOCTH OPTA-
HH3IMORE. CP&,II;H OCHOBHEIX NPOIeCCOB

1. Yro coboh npeacrtasnser knetka? AMHIHedeATeJAbHOCTH, MPOTEKAIIIHX
2. O1 yero 3aBMCHT MHOTroOBpasHe KHBbIX B OpraHMsMe BBIOEJIAIOT NHUTAHWe, ALIXA-
knetok? HHe, BRIJleJIeHHe, PA3Jpa)KMMOCThk, paas-
3. Kakune CBOMCTBA H3HW XapakTepHbl 4nA MHOeHHe, pocT, passuTHe ¥ gp. Obiue
Kknetok? NPHMHIAIEI NIPOTEKAHMSA 3THX IIPOIECCOB

e/IHHBl 1A BCeX OpPraHM3MOB, HO €CTh
H pa3JM4YMdA, CBA3SAHHBIE ¢ ocobeHHOCTA-
MM CTPpOeHHA H obpasa *KH3HH.

IIuraAHME. Bee xuBble opranusMel nuTawTcea. B npollecce nUTaHUs B OPraHusM
OOCTYIAIOT BEIeCTBa, HeobXoAuMEIe A POCTA, PASBUTHA, ABHMKEHHS, PAZMHOMKE-
HUA U JApyrux npoueccoB. OxHako cnocofbl NMUTAHMA PasIMYHBIX OPraHH3MOB
MOTYT pasiIH4aThCH.

OaHK XHUBOTHBIE MCIOJL3YIOT B IIHILY TOMBKO PACTEHHA, APYyrue — IIHTAIOTCA
TOABKO XHBOTHBIMH, a TPeTbH — BCeAJHBI, T. €. MOI'YT NHTATHCA KAaK PACTHTEJb-
HOM, TaKk ¥ KHUBOTHOI nuineit. Yenosek, HanpuMep, BcesAfeH, OH NUTAaeTCA pasHO-
obpasHoii nmuimeit. B cocTas oToi nHIIM BXOAAT opranuvdeckue (benku, :KUpLI, yrioe-
BOJBI) M HeopraHudYeckue (Bojga M MHHepalbHEIE cosM) BemjecTBa. OgHMM
M3 XapaKTepPHBLIX NPH3HAKOR XHBOTHEIX ABJAETCA NoTpebleHHe TOTOBBIX OPraHM-
YeCKHX BelllecTE M 3aKJIIYEeHHOH B HUX SHEePruH.

Huage nutaloTca pactenuda. OHH Mony4aloT H3BHE JHIIL YIIeKHCABIH ras, BOIY
M pacTBOpEHHbIe B Hell MHHepaJibHbIe COJHM, a4 OpraEMyecKkMe BelnecTsa obpasyior
caM¥, MCMOJAL3YA AJA BTOr0 HHEPruio CBeTa. JTOT NpoIlece, NPOMCXOAANIHIH B XJI0-
ponJiacTaxXx PacTHTeNBHEIX KJIETOK, HAZRIBAKT (hoTocHHTe30M (0T rped. ghomoc —
CBeT W cuHmMe3uc — coegnHeHue) (puc. 53).
H3 K1eTOK, COflep:KalllMX XJIOpoIiIacTsl, obpa-
30BaBIIHecs OpraHHYecKHe BelllecTEA IOCTY-
napT BO BCe ApPYrHe KJeTKH pacTeHus. Bes
cBeTa pacTeHHe mnorubaer, HDOTOMY YTO
He MOXeT 0b6pazoBeIBaTE OeNKH, KHPBI, YIVe-
BOJIbI, HeoOXOAMMBIE €My JJA JKH3HH, Kak
H BCeM A HBbLIM OpraHHM3MaM.

Taxkum obpasom, no cnocoby noaydeHHs
OpraHMYecKHX BeIlecTB AAA NHTAHHA opra-
HH3EMLBI MOMHO pPa3ZleJIMTE HA ABe I'DYINOLI —
aeToTpoipsl (OT rped. agmoc — caM H mpogp —
numa) ¥ rereporpodnl (0T rped. 2zemepoc —
apyroi u mpog — numa). K asTorpodam
Kucnopoa OTHOCAT pacTeHHs M HeKOTOphle DaKTepHH,

crnocobHble CaMOCTOATENBHO 00pA30BBIBATH
70 YIeKncbIA ras OpraHMvYecKHie BellecTBA M3 HeOpraHMYecKHX.
Puc. 53. DoTocvHTES Bcee sxuBBIE OPraHUEMEl, THTAKINHECH TOTOBRI-

Ceer

doTocuHTES Kwcrnopog

Yrnekwcneii ras

Aeixanue
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MH OpraHMYecKHMMH BelllecTBaMH, ABAATCA rereporpodamu. K aroit rpynne oTHo-
CATCA BCe KHUBOTHBIE M He/l0BeK, rpubsl, GoabmInHCTBO DakTepuil 1 HEKOTOpPLIE pac-
TeHHA-TIapasHThl (3apasuxa, [lerpos KpecT).

IIHIMERAPEHHE M BRUIEJNEHHE. [IpogyKTHl NUTaHMS, IOCTYIMBIINE B OPraHN3M,
B Npollecce NHIeBapeHHA NepepabaTeiBaroTcd. M3 HUX BOSHHKAIT HOBble Bellle-
CTBa, KOTOPBIE OPraHM3M HMCIOIb3YeT AJis pocta ¥ paseurusa. Heny:uble opranms-
MY BEIlecTBA VIANAKTCA HADYVIKY Meped COelHATbLHBIE OPraHbl BERIAeTeHHA.

JAbIXAHHE. Bece sKMBble OpPraHMsMbl HY;KIZalOTcsa B sHepruu. Ms oxpyskaroniei
cpelibl OpraHM3Mbl GeclpepblBHO MOTIONAKT KHCIOPOJ, a BLIAENAT YIVIeKHCIbIH
ras. 9ToT ODpouHecc mocTosHHOro obMeHa rasamu (rascobmeH) MeRIY OpPraHuIMoM
M OKpY:HalIeld cpejoil Noay4uns Ha3BaHHe JbIXaHHe.

IIpakTHYecKH BCe >KHBLIE OPraHU3ME! (38 HCKJIYeHNeM HeKOTOPBIX BHAOB Dak-
TepHii) IONAYYaloT 9HEPruio 3a c4eT AplxaHud. [locToaHHOE NOCTYNIeHHe KHCAOPOAa
B OPraHM3M sBJAeTcH MHU3HeHHO HeobxoaumeiM. KHciopoa BX0AHT B COCTAB BO3AY-
xa (oxono 20% ), pacreopfercHa B BoJle, NIPOHHKAET B NouBy. Bnarogaps aToMy opra-
HU3MBI, 00HTAOIIME B PASHBIX CPefilaX, MOTYT MCIIOJb30BATE €r0 JJIA AbIXaHHUA.

Kucnopon, mormouniaeMblil OpraHM3MOM M3 OKPY:KAIOMeH cpejAbl, B3aMMOJeH-
CTBYeT CO CJA0HBIMH OpraHHYecKHMH BelllecTBaMM, paclienidad ux. B pesyasraTe
BhIZleniAeTcs sHeprud. A obpasoBasimuecs Hosiee NpocThle BellecTBa, B TOM YHCie
VITIeKHMCILIH ras ¥ BoJa, VIANAKOTCA M2 OpraHnaMa.

OBMEH BEMECTE. IInTanue, AbIXaHWe M BhIJEJIEHUE ABIAIOTCA COCTABIAIIIMMHM
obMena pemjectTs. O6MeH BellecTB — B3aMMOCBA3aHHBIE Npollecchkl o6pasoBaHUA
M paspylieHHdA BelllecTB, [IPpOTeKalollHe B opranusme i obecneuuBalolue ero cBashb
C OKDPVKAIOIEH cpefoi. ¥ oJHOKISTOYHBIX OPraHM3MOBE 00MEH BelllecTB NpoTeKaeT
B OIHOH KJeTKe, 4 ¥ MHOTOKJETOYHBIX — 3aJeHCTBYIOTCA CTPYKTYDPBI IPAKTHYECKH
BCEX YPOBHell OopraHM3aliy opranmnaMa.

- WL s -
A ,

Puc. 54. Poct 1 pa3BuTie ¥ MHOTOKNETOYHBLIX XUBOTHBIX (a) U pacTeHun (B)
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Puc, 55. PasmHOXEeHWe XWBbIX OpraHM3mMoe

PoCT ¥ PASBHTHE. Bece opraEuaMsl pacTyT U passuBaioTca. Pocr — aTo yBean-
yeHHe pazMepoB Teaa. OQHM OPraHM3EMLI, TAKHE KAK PacTeHHMA M rpudbl, pacTyT
BCIKO XH3Hb, a JIpyIr'He, HallpuMep XKHBOTHBIe, — TOJBKO JI0 ONpeJe/IéHHOro BO3-
pacra.

PaseuTHe opranusMa NpoABAfAeTcA B [ocHef0BaTelbLHOM H3MeHeHHH ero cTpoe-
HHA M OpPOHEeccoB :KHUsHedeATeabHOCTH (puc. 54). OcobenHo 3T0 X0OpoHIo 3aMeTHO
Ha NpUMepe MHOTMOKJIEeTOYHBIX OPraHU3MOB: M3 OHOM-eIlHHCTBEHHOMN KJICTKH B IPO-
necce passuTHA GOPMHPYETCHA LHEJOCTHBIH MHOTOKJIETOYHBIH OpraHusmM.

Pazvmuo:keEHHE, Enfé ofHo yAMBUTEIRHOE CBOMCTBO KHMBLIX OPraHH3IMOB — CIIO-
cobHOCTE IaBaTh 10/I00HOe cebe NOTOMCTEO. ¥ BOJIKOB POXKAIOTCH BOJYATA, ¥V KOIII-
KH — KOTATA, U3 HKPHHOK PeI0 BEIBOAATCA MAJBKH, KOTOPEIE PACTYT H NPeBPAIIla-
IOTCA BO B3POCJBIX PBI6, M3 ceMAH NIIeHHILI BhIPACTAeT B3pPOCJIOe pacTeHHe
mIneHHuns! (puc, 55). 9ToT Npolece Ha3bIBAETCA PASMHOKEHHEM.

PA3IPAXKHAMOCTE. Tak KaK YCIOBHA B OKPY:aileil cpefie MTOCTOAHHO MeHAIOT-
cA, Moboi KUBOH OPraHH3M pearHpyeT Ha »TH HsMeHeHHsA. OTBeTHasA peaKIlHA
JKHBBIX OPraHHM3MOB Ha BO3JelcTBHe PasIHYHBIX pasjpaykHTeleil H pearHpoBaHHe
Ha HHX COOTBETCTBYIOIIMMH HM3MeHCHHMAMHM Ha YPOBHe KJIETKH, TKAHH HJIH BCEro
OpraHu3Ma Has3blBaeTCHA pasapa:kuMocThio. PasipaKUMOCTh MO3BOJAET OPraHusMy
npHciocabIMBaTLCA K H3MEHSAIOI{MMCH YCIOBHAM ¥KU3HH.

B3AHMMOCBA3b OPTAHH3MOB C OKPY:KAIOWENR CcPENOA. Jlio60it »KHBOI opraHusM
MMOCTOAHHO B3AMMOJAEHCTBYET ¢ OKPY’Kawilled cpefoil, moaydasa M3 Heé Heobxoan-
MBIE BELIeCTEA — BOAY, KHCJIOPOM, ITHILY, — M BBIJAEJAAH# HEHY’KHBIE NDOAYKTEI
M3HemeATensHoCTH. Brarogapsa obfMeHY Bel[ecTE OPraHM3M npejcTaBiaser coboil
eIHHOe IeJI0e M OCYINeCTBIAeT MOCTOAHHYIO CBAShL ¢ OKpyKalomei cpenoii. Ecan
npekpauniaeTcAa o6MeH BelllecTE, IpeKpalllaeTcd H AH3Hb OpraHHu3Ma.
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Mmhasa 2. OpraHn3iMel — Tena XMBOW NPUPoALI!

3AMNOMHHTE
Mpoyeccsl xH3HE[EATENbHOCTH OPraHH3IMOB: MHTAHHE, AbIXaHHE, BbigeneHHe,

o6MeH BewecTs, pocT, Pa3BHTHe, Pa3MHOXEHHE, Pa3fpaXxHMocTs » AsroTpogsi
lerepotpogpui

MMPOBEPBTE CEBA

Kakue npouecchl *XH3HEREATENbHOCTH OPraHW3MOB BaM M3BECTHbI?

B 4ém 3aknioqaeTca 3Ha4eHWe NUTaHMA ONA KUIHELEATENbHOCTH OpraHM3mMos?
Kakyio ponb urpaer gbiXxaH1e B »XW3HW OpraHM3mMos?

Yro takoe obmen pewects?

Kakoe 3HaveHHe MMeeT paamHomeHwe?

Yro Takoe pasgparkMMmocTs?

ok R

NOAYMAMTE!

Mouemy HapyweHHe paboTbl Kakoit-nMBo CHCTEMbI OpPraHoOB MOXKET NPHUBECTH K Hapy-
LIEHHIO XKM3HEOEATEeNbHOCTH MK faxke rubenu ecero oprasusma? Moareepaute npwu-
MepoM Balu OTBeT.

IS,

Mos naGoparopus

HABMOLEHUE 3A NMNOTPEBNEHUEM BOAbI PACTEHHMEM

Llent pabotsi: EbiAENEHHE BAWAHWA BHELWHHWX YCNOBWK Ha noTpebneHue sogbl pac-
TEHHAMM.

Marepuans u 06opyaoBaHHe: KOMHATHO® pacTeHWe — TpaAecKaHUMs, CTeKAH-
Hble cocyabl (npobupku), Boga. [anHyo paboty yaobHo npoBoguTh € TpagecKaHuym-
eH, HO MoryT BbITb HCNONL30BaHbI W APYIHE KOMHATHbIE PACTEHHA.

Xop pa6ortel

1. BosbmuTe KOMHaTHOE pacTeHHe TpafeckaHuWio, akKypaTHO BbiTAlMTe C KOMOM
NOYEBI M3 MOPLUKA M OTMOWTE KOPHHW OT 3eM/IM.

2. Paspenute Bce noberw Ha aBe pasHble YacTW (no uvcny noberoe) U nomecTHTe
MX B CTEKNAHHBbIE COCYAbl C BOAOH (ANA TpageckaHuwH yaobHo wcnonb3oeatk npo-
Bupku). KopHu noberos gonHel 6biTe NonHocTbiO B Boge.

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

4. B Teyenve Hepenu HabniogaiTe 3a yposHeM Boabl B cocyaax. pu HeobxogumocTw
pobasnsite Body 40 HCXOQHOrO YPOBHA. 3anvcbiBanTe, CKONbKO Boabl Bbl fobasu-
NW B COCYAbl NEPBOH M BTOPOW IPYNN pPacTeHHH.
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§ 11. Xu3HegeaTensHOCTs OPraHM3IMOB

5. Yepes 7 gHel npoaHanuaupyiTe nony4eHHole pesynorarel. OtmeTtsTe, ecTbh M pas-
HHUA MeXay pacTeHWAMM NepPBOW W BTOPOW rpynn.
6. Cnenadte BrIBOA.

BbIMMONTHHUTE 3AJ4AHHUA

1. NpueepuTe NpHMepbl Pasapa)KHMOCTH ¥ PACTEHHH, KHBOTHBIX H YeNoBeKa.

2. Mpouutaite cratbio OcobeHHOCTH BUOMOrMYECKOro 3KcnepUMeHTa, pacno-
noxexHyo Ha c. 41—42 yuebuuka. MNpegcrassre, 4To 3KCNepHMMeHTaTOp nepe-
HEC KOMEYC M3 TeHW Ha XOpPOoLO ocBelEHHoe MmecTo. Kakuwe npoueccsl XuaHenes-
TENBHOCTH H3MEHATCA Y 3TOro paL‘.TEHHH? Kak oHo craHer pa3zeMeaTbCA, pacTH
B HOBbIX }I‘CJ'IDBHHK? CAEIIEI.FITE NPOrHO3 pe3ynbTarToB 3TOro MbICNEeHHOND aKcnepM-
MeHTa.

3. Nonabniopaitte 3a cBoMm AomalHKUM xUBOTHbIM. OBparuTe BHMMaHWe Kak pearu-
PYET Ball NHTOMEU Ha Xonof, NoBbllEeHHE TEMNEPATYPbLl B OOME, peaunﬁ HE3HaKO-
MbiH 3BYK. DHHI.IJHTE. YTO BEbl HE'EHIGAE.ETE. Kakoe sHayeHWe WMeeT HDACIEHEFI peak-
LUHA B H3IHH WHBOTHOMO?

4. MopymaiiTe, KaKk MOXHO NOATBEPAMTL MAM ONPOBEPrHYTH CAedyiollHe yTeep>Kae-
HHA. pacTeHHe He CI'IDEDEH'D ABHraTbCH, pacreHHe nornollaeT eony, HO He HCNapA-
et eé. [lpencTaebTe OTBET B NMCLMEHHOM BHAe B pabouel TeTpanM, H3NOKME CBOM
OEACTBHA KW PacCyAeHHA No NyHKTam,

M3 cemenn 3BKanunTa BCEro 3a cemb ner
npu BnaronpHATHLIX YCNOBWAX MOMXET pas-
BUTbCA aepeso 19 M sbicotol u 1,5 m B obxsa-
Te, a HekoTopble Buabl Bambyka 3a cyTkM
MoryT Bbipacti Bonee yem Ha 1 m.

O BsospacTe fgepesa Mbl MOXEM Y3HaThb,
NOACYHTAB YMCNO rogMyHbiX Koney (puc. 56).
Onpenenuts BoapacT pbibbl MOXHO No Yewye,
B KOTOPOH KawabiH rog obpasyetca HOBbIH
CNOR.

Puc. 56. loan4YHbIe KONbLA
Ha cnwne aepesa

ANA TIO503HATEJIbHbIX

Ectb opraHuambl, cnocobHble B 3aBMCMMOCTH OT YC/IOBWI MUTATbCA M Kak aeTo-
Tpodbl, M Kak retepotpocdibl. TakoW TN NMTAHWA HA3bIBAIOT MHKCOTPOMHBIM
(o rpey. Mukcuc — cMelleHHe), a opraHMambl — mukcompogbHeimu. Hanpumep,
3IBrNeHa 3enéHas, OTHOCAWASNCH K JKMYTHMKOBbIM OOHOKNETOYHLIM OpraHU3mMam,
Ha ceeTy BeaeT cebs Kak aBToTpod, CAMOCTOSTENbHO CHMHTE3WUPYA OpraHW4YecKue
BELIECTBa, a B TEMHOTE — Kak reTepoTpody (MMTAETCA FOTOBLIMH OPraHHMYeCKUMM
74 COeIMHEHUAMM).
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Mmasa 2. OpraHn3IMel — Tena XMBoW NPUPoAL

Puc. 57. HacekomosaaHele pacTeHwWAa: pocadka (a), myxonoska (6)

HacekomosgHbie pacteHus (pocsHKa, MyxoioBKa) — NUTAKOTCs Kak oBbluHble pac-
TeHWs (BCcacbiBas BOAY W PACTBOPEHHbIE B HEH BELLECTBA M3 NOYBbI), HO TaKXKe OXOTAT-
CA Ha HACEeKOMbIX M APYrUX MENKUX KMBOTHbIX. [lns OXOTbl Ha HACEKOMBIX Y TaKMX
pacTeHMid UMEIOTCA CBOM XMTpoCcTH. Hanpumep, pocaHKa MMeeT cneuuanbHble «10B-
Yyues NMCTbA, C MHOrOYMCAEHHbIMKW Bonockamu. Korga Hacekomoe CagMTbCsa Ha NMCT
POCAHKH, TO OKa3bIBAETCA B NIMNKOW CNH3MH, M NIKUCT NOCTENEHHO CMbIKAETCA.

JNoBywika MyXONOBKH COCTOMT M3 ABYX CTEOPOK, NO KPaAM KOTOPbIX PACnoNOMeHbI
3y6unKK. Kak TonbKo HaceKoMoe KOCHETCA CneuManbHbiX BONOCKOB 3TUX CTBOPOK, TO
NOBYLUKA MIHOBEHHO 3aKpPOeTCs.

K MukcoTpothHbIM OpraHMaMamM OTHOCSTCA M HEeKOTopble rpynnbl BakTepuii.

3A4AHHE 4714 TIOBO3HATEJIbHbIX

MNpoBepuTe camocTOATENBHO NPOCTOR 3KCNEPUMEHT.
3ABUCHUMOCTb YHACTOTbI CEPAUEEHMEHWA OT ®U3UHECKHUX HATPY30K

Llens pabotsi: BoiscHeHHe 3aBUCMMOCTH YacToTel cepauebueHns oT UaMYecKux

Harpy3oK Ha opraHW3m.
Marepuansl v obopyaosaHue: NpHBOpP ANA UIMEPEHHA NYNbCa, TETPaAb, KapaHaall.
Xog pabotbi

1. MNonpocute yuuTens oBbACHWTL Bam, Kak HYKHO W3MepATb CepAeqHbId nyfbc.
chonbayﬂ 3TH 3HaHWA, HOTP'EHHP}I'F‘ITECI: B M3IMepeHHMH CBOEBro nynecCa W nynbca
BaLLWX TOBAPHLLEH.

2. WamepbTe cobcTBEHHDIM NYNbC B COCTOAHWM NOKOA. 3anuiuMTe pesynbrar.

3. Cpenaiite gecaTb MHTEHCHMBHbIX M rnyBokux npucesaHui. MoeTopHo W3aMepbTe
nynsc. 3anuiumMTe nony4yeHHble AaHHble B TeTpaab.

4. CpagHuTe nonyyeHHbie pesynbtatbl. MameHunace nu uactota cepauebuenus
nocne chuandeckoi Harpyaku? Ecnu Aa, To B Kakylo CTOPOHY M3MEeHMNACH YacToTa.

5. Cpenaiite BbiBOA, YYMTBIBAS, YTO NMPUCEAAHHMA CBA3aHbI C COKPALEHMEM MbILUL,
a yactoTa nynbca — ¢ pabotoi cepgua.

6. OTmerbTe, KaKMe el M3IMEHEHHA Bbl 3aMETHM B AeATeNbHOCTH BALLEro OpraHu3a-
Ma BO BpeMs 3KCNepHMEHTa.

7. PeaynbTatbl akcnepumenTa obcyaute ¢ ToBapHuilLaMK.
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§ 1 PA3HOOBPA3UE OPTAHU3MOB
* 1 UX KJIACCUPUKAITUA

MHOrooEPA3SHE OPrAHH3MOB. B HacTtoa-
ojee BpeMA Ha HaNleH IIJaHeTe HACUHUTHI-

1. Kakue rpynnel %WBbIXx OpraHW3Mos paeTcA Gosee 3,5 MJH BHJOE KHMBEIX
Bbl 3HaeTe? OpPraHU3MOB, HO MHOTHe YY&HBEIe CUMTA-
2. [ina uero yyéHble KnaccudmumpyroT 10T, YTO MX 3HauuTenbHO Gonbme. Cpean

?
HEABRLA P L HHX eCTh OJHOKJIeTOYHbIe, MHKPOCKOIH-

HeCKHe OpraHMaMbl H MHOIOKJIeTOYHEIE
rHranThl.

BosHHKHYR Ha 3eMJe OKOJI0 4 MJIpPJ JIeT HA3al, JKHEble OPraHU3MBI IIOCTOAHHO
pasBHBAaIOTCHA, H3MeHAWTCA, NpHclocablnBasch K YCIOBHAM KH3HH B OKpPY:Kalo-
uieit cpene. Mx orpomHoe mHoroobpasue ABiseTcs pPesyiabTaToM HpHciocobieHHA
K YCAOBHAM ¥XH3HH B [POLECCEe NPOAOJMKHUTENbHOI0 HCTOPHYECKOr0 PASBUTHA —
IBOIIOIMH.

KIACCHOUKAIIHA OPTAHMAMOB, YTobsl pasobpaThca Bo BceM MHoroobpasuu
OpPraHM3MOB, YU€Hble OOBEIHHAKT HX B IPYIINLI H NPUCBAHMBAIOT KayXJ0H Ipylie
HasBaHHe, T. €. KJaccudHuupyoT ux. Knaccnukauua — pacnpefeleHde Tex
MJIH MHBIX 00BeKTOB IO IpyNnaM B 3aBUCHMMOCTH OT MX ofmux npusHakos. B npo-
lecce M3y4eHHUs HOBBLIX 00BEKTOB B OTHONIIEHMM KAaXJOT0 U3 HHUX HcclefoBaTeNlb
AOJMKEeH cAesaTh BRIBOJ: NIPHHAMIEKHUT JIM OH K ViKe YCTAHOBJIeHHLIM KiIaccHudHKa-
IMOHHBIM TPYIIIIaM MIH HeT,

Hayky, maydamomyo MHoroofpasue BHJAOB KHBBIX OPraHH3MOB, Ha3bIBAIOT
CHCTEMATHKOM (OT rped. cucmemamuxoc — YIopAaode HHBIH).

OcHOBEI COBpeMeHHOI CHCTEMATHKH 3aJI0KII IBeAckuil yuénslil Kapa Jinarei
(1707—1778). OH Hcnonb3oBa BHJ KaK OCHOBHYIO eJHHHIY CHCTEMATHKH.

Ha pasHbpIxX A3BIKAX OZHHM M Te e OPraHM3Mbl HA3LIBAIOT no-pasHoMy. [losromy
BBEJIM HAYYHbIe HABBAHMA OPraHM3MOB HA JIATHHCKOM #A3BIKE, OHM IOHATHEI y4é-
HBIM BCero MHpa. B HayYHBIX KHHIaX ¥ CTATHAX HABBAHHA OPraHH3MOB NPHBOLAT-
cA He TOJBKO Ha POJAHOM, HO M 0BA3ATENBHO HA JATHHCKOM sA3bIKe. JIMHHe#H man
BHAAM ABOHHBIe HA3BAHHMA: NepBOe CJH0BO (cylecTBUTeJbHOE) obo3zHadaeT poj,
a BTOpOe cJ0BO (NpHiaraTeabHoe) onpefenser KoHKpeTHbIH Buja. Hanpumep, Bopo-
el momesor — Passer montanus 1 Bopobeit gomoseid — Passer domesticus — ato
nAea Buja ogHoro poja. Takoe neoiinoe obozHAYeHMEe 3HAMHTEIBHO YIIPOCTHIIO KJAC-
cHHKAIIHIO,

IIPHHIIHII POJACTBA H Er0 HCIOJB30BAHHE B BHOJIOTHYECKHX HCCJIEJOBAHHAX.
Yuénble-cucTeMaTHKH paspaboranu npasuia KiaccudHuKal My OpraiMsMos, ¢ IIOMo-
b0 KOTOPLIX ONpeAesioT HX MOJoXeHHe B CHCTeMe KHUBOH NpHUPOALl M NpHHAL-
JIEKHOCTE K OIIpe/Ie/IEHHLIM CHCTEMATHYECKHM IPYINAM, MM TAKCOHAM.

CoepeMeHHEIE KJAaCCHPHKAINK 00BeKTOR }UBOH IPHPOALI IOCTPOEHE! IO IIPHH-
nuny pojctia. IIpu kKraccHPHMKAMH YYHTHIBAETCHA He TOJBKO CXOJACTBO BHEIIIHErO
M BHYTPEHHEro CTPOeHHSA, HO H NPOMCXOMAeHHe BUJOB, HX poacTio. IIpuHATO cun-
TaTh, YTO J060I KOHKPeTHBINl 06beKT HOMMAeH Mocjef0oBaTeIbHO MPUHAAIeKaTh
KO BCeM BBIfie/ISeMEIM CHCTEMATHYECKHM IrpyinaM (TakcoHam), UMeTh CBOMH onpeje-
JEHHBIH paHr.
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PacTeHuna

Puc. 58. lapcrea

OCHOBHBIE CHCTEMATHYECKHE TPYTITIRI [TAHCDHI:I}. PaCEMOTpHM OCHOBHEIE TaK-
COHBI HA NMpUMepe KaaccHdMKAIIMN PACTeHUH M MKHUBOTHBIX.
OcHOBHOM eIUHWIEH CHCTEMATHKH ABIAETCH BHAI.

Bug — rpynna ocobei, cxoaHbIX N0 0COBEHHOCTAM CTPOEHUSA, NPOLECCOB KU3Heaen-
TENbHOCTH U 0Bpazy MH3HM, AKX NPU CKPELLMBAHWK NNOAOBUTOE NOTOMCTBO M Hace-
NAKLWMX ONPeaeNEHHYI0 TEPPHTOPMUIO.

Hazpanus BHAOE COCTOAT M3 ABYX CIOB, Hanpumep bepésa Sopogapuaraa o Bepe-
3a NYIIHCTadA, 3aAl Pycak, 3adAl GelAax M MeaBeas Oesblil, MeaBeab OVPBIA ¥ T. 1.

BauskopojcTEeHHBIE BH/ILI 00LeJHHAIOTCA B polbl. BIH3KHe POAbl, HMEI[HE
obiee MpoMCXoMKIeHHEe, B CBOK OvUYepelb, 00beHHAIOTCA B cemMeilcTBa. Biauskue
ceMeiicTBa 00BeHHAKT B CHCTEMATHKE DACTeHHIl B MOPAJAKH, & B CHCTEMaTHKe
JKHUBOTHBIX B oTpAAsLl. BIMsKHe MOpAIKH U OTpAALI 00beAHHAIOT B Kaaccsl, Kiacent
00BEJHHAKT B CHCTEMATHKE pDACTEHHIH E OTHedbl, B CHCTEMATHKE >XHBOTHERIX
B THIBI. OTAenbl H THOB 00beJHHAKTCA B IAPCTEA.

Bricimeii egnnuieil 61osoruueckoil CUCTEMATHKH ABJIAETCA MMIIepHA, OHA 005-
eIWHAET BCE ;KHEBIe opraHHaMbl. MMmepua nojpasaensercda Ha TPH HAXIApPCTBAa:
HeKJeTOYHBIe, HIH BHPYCHI, J0AJepHBIe OPraHU3Mbl, HJIH MpoKapHoTHI (OT JaT.
npo — mnepej, PaHBIIE H I'ped. KAPUOH — HAAPO), W AlepHEIE OPraHM3Mbl, HJIH
ayKapHuotsl (OT rped. 3y — XOpOIIo, MOJHOCTREIO H KaAPUoOH).

K nmosagepHeIM OpraHH3MaM, WJIH MPOKAPHOTAM, OTHOCATCH DakTepH#H, IHaHO-
dakTepun, apxebaKTepHH, a K AJePHBIM OPraHH3MAM, MJIH 3YKApHOTAM, — PACTe-
HHU#A, TPHOBI H XKHUBOTHBIE.

B macrosiee speMs CYIIECTBYIOT KJIaccHMHKAIIMH ¢ PA3MHYHLIM KOJHUYECTBOM
napcTe. B ITKoMsHOM Kypce GHOMOTHH MBI HCIIONIB3VEM KIacCHPHKAIIHIO, B KOTOPO#H
BhlfiensoT 1AThL apers (puc. 58). Henenmne KaeTOUHbIX OPraHM3MOB Ha HeThipe
napcerea — Bawrepun, I'pubrr, Pacrernsa u dKueoTHEIEe — fgocTaTouHo 0B0OCHOBRAH-
HOe ¢ HBOJMIOIHOHHOW TOYKH 3peHHsA. BHDPYCH B HacTOAIee BpeMA GOJBIIMHCTEO
VYEHEIX BRIJeAAIOT B CAMOCTOATeAILHOE [[apCTBO.
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§ 12. PazHoobpasune opraHM3MoB M Mx Knaccugukayms

HaguapcTteo — HaepHeie, nau
SyKapuoTsl

LlapcTteo — Pactexus

Ovpen — MNoKpeITOCEMEHHBIE, UMK
LieeTkoBbIE

Knacc — [eynonbHeie

Mopagok — BykouseTHble
CemeicTeo — Bepé3oekie

Pop — bepésa

Bwn — Bepéaa noeucnasn

HapuapcrTeo — HAoepHeie, nnw
JykapuoThl

Lapcteo — KUBOTHRIE

Tun — Xopaoesle

Knacc — Mnekonutawowme
Otpag — XWUHbIe
CemeiicTeo — Megeexsn
Popg — Mepsenu

Buwpo — Mepgenb Gyphiia

s

>

Puc. 59. Npumepsl knaccupuraumm B CUCTEMATUKE PACTEHMIA U XKUBOTHBIX

Pacemorpum opumMep knaccuduranuu gna Bepéssr nosuciaoi 1 Meagsega 6vpo-
ro (puc. 59)

3ANOMHHTE

Knaccugpuxayma » Cucremarnka + Bug » Pog » Cemesicteo + [lopagok »
Orpag » Knacc +» Orgen + Tun + Llapcreo + Hagyapcreo + 3Jsonwoyma »
HosgepHbie opraHn3amMel, HAK NpoKapHOTsl » SgepHbie opraHH3IMbl, HAK 3yKa-
puotsl + HexnerouHbie opraHH3Msl, HIH BHPYCbI

[TPOBEPBTE CEBA

1. Yro uayuaer cuctemartuka?

2. Kakue cucTemaTHuyeckde rpynnel (TakcoHsbl) Bbl 3HaeTe?
3. Yro Takoe Bua?

4. Kakue uapcTBa >KMBLIX OPraHM3MOB BaM W3BeCTHbI?

NoOAYMAMWTE!

MouyeMy AnsA BUAOBLIX HA3BAHMW OPraHM3IMOB MCNONb3YIOT ABa cnosa?
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Mos nabGoparopus
O3HAKOM/IEHME C NPUHLIMMAMM CUCTEMATUKI OPTAHU3MOB

Uenb PI&OTH: COCTABMTb KNAcCHPUKALHIO PacTEHHMA W YKMBOTHOMO B COOTBETCTEHM
C NPMHUMNAMW CHCTEMATHKMW.

Marepuansl W 06opyfOBaHHe: CNMCOK OPraHM3MOB, OTHOCALLMXCA K Pa3NHUHbIM
uapcTeam: repbapHbie IK3eMNNAPbI, PUCYHKH M (DOTO PACTEHHMH M YKHBOTHBIX.

Xop paborte

1. MNpoanan13npyiTe NpeacTaBNeHHbIH BaM CNMCOK OPraHW3MoB. YKaXKMTe, K KakHm
LUAPCTBAM OHW OTHOCATCA.

2. Paccmorpute repbapHble 3K3eMNASpbl, PUCYHKH M (DOTO PACTEHWH M SKHMBOTHbIX.
Buibepete ogHo pacteHue M oaHo kueoTHoe. Mcnonbaya Tekct naparpada, pucy-
HOK 59 Ha c. 78 yuebHMKa W AONONHHTENbHBIE HCTOYHHKH HHOPMAaLWK, COCTaBbTe
KNACCHPHKALMIO ITHX OPraHH3MOoB.

370 MHTEPECHO |

Ewe s XIX 8. yuHble fenunu Bce opraHMaMbl Ha ABa LAPCTBA: PACTEHMUA M XKWUBOT-
Hble. B XX B. cuctematuka, Kak u apyrue buonoruyeckue Hayku, BypHo passueanach,
y4EHble OTKpblBanu OCODEHHOCTH CTPOEHMA, XKU3HEAeATeNIbHOCTH M Pa3BUTUA opra-
HM3MoB. B peayneTarte M3 uapcTea pacTeHMid BbinM BbigeneHel uLapcTea BakTepui
u rpubos.

ANA TIO603HATE/IbHbBIX

MMyBokoe May4yeHWe pPasNW4HbIX FPYNN OPraHWM3MoB AaET Y4Y&HbIM-CUCTeMaTUKaM
noBoj ANA CO3[aHWA HOBbIX KnaccMdWKaLuW opraHM3mMoB. Tak, MHOrHe COBpPEMeH-
Hble y4éHble BbIAENAOT B HaguapcTee faepHble ewe ofHy CAMOCTOATENbHYIO rpynny
opraiu3amoe — [1poOTMCTBI — OpraHMambl, TENO KOTOPLIX He obpa3yer HacTOALWMX
TkaHen. B Hero BkAloualoT BecbMa pa3HOPOAHbLIE OPraHW3Mbl — OfHOK/IETOYHbIE,
KONOHWaNbHble W faxke MHOroknetodHble. Mo CTPOEHWID KNeToK, TMNaM NMTaHWA
M NepeasqyKeHWA, XapakTepy Pa3MHOXMEHWA OHW MOryT HanoOMMHATb M >KMBOTHbBIX,
W rpubel, W pacTeHus. Cpeau pacTeHWH K 3TOW rpynne NpMHag/fexaT BOQOPOCIH.
[eTepoTpodHble NPOTHCTLI NPeACcTaBNeHbl NPOCTEHLLMMK XHBOTHBIMKU W rpuBonogob-
HbIMW OpPraHKuaMamm.

HexoTopble yuéHble npeanaraloT W Apyrie KnaccMdMKaLMK »HBbIX OpPraHW3MoB,
B KoTopbix BbigensoT ao 20 v Bonee uapcte. OueBMaHo, noTpebyetcs ewe Hemano
BpPEMEHH, NpPeXKae YeM yyeHble NpHayT K obwemy mMHeHHo W paspaboTtaloT eguHyo
KNACCHPHKALMIO KHBbBIX OPraHW3MoB.
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§ 1 MHOT'OOBPASHUE 1 3BHAYEHHE
* PACTEHHUUH, ) KUBOTHBIX
U IT'PHUBOB

OBIMIAA XAPAKTEPHCTHEA AJEPHBIX OPTA-

BCNOMHMWMTE
HH3MOB, HJIH 3VKAPHOT. Pacrenus,
1. Kak1e opraHMsMbl OTHOCAT K SOEPHBIM, JHMBOTHEIE ¥ I'pUOBI MMEHT pasHoe CTPO-
MM aykapuotam? enue. Cpeiu HUX ecTh OJHOKJETOYHBIE
2. Ha kakwWe rpynnsl OpraH13mbl Aenar M MHOTOKJeTouHEIe opranusmsl. [To Tuny
Mo TANY MTaHKWA? NUTAHUA OHHM MOTYT BBITE aBTOTpodaMu

unu rereporpopamu. OHM OTHOCATCA
K pasHBIM IapcTBAM OpPraHM3IMOB,
HO V HMX ecTh 0DHIMHA NpH3HAK — HanM4Me aapa B kiaerxax. [losroMmy ux orHOCHT
k Haduapemey Adepubie, NN aykapuomst.

: ] I' .. .- a
80 Puc. 60. MHoroobpasne pacreHunia: soflopocnu (a), mxu (6), nanopoTHukK (B), nnayHe: (r),
ronocemeHHele (4), NoKpeiTOcEMeHHbIe (e)
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Mmasa 2. OpraHn3IMel — Tena XMBoW NPUPoAL

XAPAKTEPHCTHEA PACTEHHI. Ha Hameil naHeTe HacaUThIBaeTcA 6oaee 300 Thic.
BHIAOEB pacTeHni (puc. 60). OEH HaceNAOT NOBEPXHOCTh CYIIH H BOJAHEIE NPOCTPAaH-
cTBa. PacTyT 0oHHM B De3BOAHBIX NYCTHIHAX W HA TONKHX O0J0TaxX, BEICOKO B ropax
H B ry0oKHX ymienabax. X MoXHO HAHTH B TENUIOE BPEMA Toja Ja’Ke B JIeAAHBIX
OVCTHIHAX APKTHKH ¥ AnrapkTuki. PacTenus GuiBAIOT OQHOKIETOYHLIMM, COCTOM-
MUMH TOABKO M3 OJHOH KJAeTHEH, KOJOHHANBHBIMH, 00pasoBaHHLIMH OJHHAKOBLI-
MH, COeJHHEHHBEIMH MeAx Iy coboH KIeTKaMH, H MHOTOKJIeTOYHBIMH.

Jlna kneToK pacTeHHH XapaKTepHO HaaWdHe o00MOYKH (KJIemowHOl cmeHKu),
B COCTAB KOTOPOIH BXOJWUT YEANIOA03d, W IPHCYTCTEHE B IHUTONJIAZME NAACMUD.
IlnacTiasl MoryT OBITH PASHOIO IBeTa: GecuBeTHBIC, 3eJMEHBIC, KEAThIE HIN OpaH-
JKeBble. defléHble NIACTHABI — XA0POIIACTBI (OT rped. XA0poc — 3eNeHOBATHIH
H NAacmoc — BBLIeINIeHHBIH, cCO3IAHHEIN). B HUX colepKHUTCA 3eJEHBII MUTMeHT
xaopothuan (oT rped. xaopoc U guanon — nuct). O yaaBIHEaeT COMHeYHBIE TYIH
H ofecnevyMBAET HMCIOJLIOBAHHME UX SHEPrHH HA OCYINECTBIeHHe (pOTOCHHTE3a —
npolilecca o6pasoBAHMS CAOMKHBLIX OPFAHMYECKHX COCAMHCHHMH M3 HEOPraHHYeCKHX
(BOAbLI M YIMIEKHMC/IOro rasa) sa c4éT sHEpPrMM cBeTa.

B xone doTocHHTe3a pACTEeHHA BBRIAEIAIT KHCI0PO] H MOMVIOMAIT YVIVIeKHCIBIH
ra3. PacTeHHA NMOAep:KHEBAIOT CBOK JKH3HeAeATEeILHOCTE 34 CUET OPraHHYecKHX
BEIeCTE, KOTOPEIe 00pasyoT caMH, T. €. ABJIAKTCA ABTOTPodAaMH.

Taxum obpaszoMm, saWwHelWUM XAPAKMEPHbBIM NPpUIHAKOM npedcmasumeneil
yapcemea Pacmenua asnrisemea ux cnocobHocms K pomocurnmesy.

Po.b PACTEHHI B IPHPOJE H JKH3HH 4YEJOBEKA. Pons pacTeHHH B IpHpOAE CBA-
3aHA ¢ MX cNoco0HOCTEI0 MCHOJNB30BATE COJHEYHYID DHEPrHIO H CO3IABATHE OPTaHH-
YyeCcKHe BellleCTBA M3 HeopraHMYecKHX (BoABl M yriekHcaoro rasza). Ilpu arom oHu
oboraifamnT BO3AVX KHCIOpPOAOM, HeobXOoAMMBIM A AbiXaHua GOABINHHCTBA
JKHMEBEBIX OPraHM3MOB, M IOMVIOMAIOT B3 BOSAVXA VIVIeKHCAbI ras. PacTenus cayaar

81

Puc. 61. KynsTypHble pacteHus: néd (a), mangapui (8), nwennua (B), nogconHeyHuk (r)
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§ 13. MHoroobpa3sue 1 3Ha4YeHWe pacTeHII, XNBOTHBIX W rpnbGos

NUIed pacTHTeILHOAAHBIM XHBOTHBIM, KOTOPBEIMH, B CBOI OYepelb, MHTAOTCH
xumEnkn. HeBoaMoHO npefcTaBuTh cebe Hamy KHU3HBL O6es pacrenuii. Yenosek
HMCIOJIB3YET PACTEHHA M KAK MCTOYHHK NHTAHHMA, H KaK CHIPhLE [IIA Pa3HBIX OTpac-
Jied NPOMBIIIJIEHHOCTH (IIMIEeBOM, TeKCTHILHOM, OyMaKHOM, XMMHYECKO0i), H A1A
MNPUTrOTOBJIEHHA JEeKADPCTB, M KaK CTPOMTeJlLHEIH MaTepHan M Tonauso. Yenosek
BEIpAIIIHBAET 37aKOBBIe, ILUIOA0OBO-ATO/HBIE, JeKapCcTBeHHbIe, KOPDMOBEIE M TEXHH-
yecKHe KyJAbTYpPHI (puc. 61).

PazeuTHe zeMmiesenna norpeboBalo HOBEIX 3HAHWH O JKH3HeJeATelILHOCTH pac-
TEHHII, 0 CBOMCTBAX PA3JHYHEIX KYJIRTYDP M X COPTOB, O TOM, KaK cJeaver obpaba-
THEIBATE MOUBY M YXa)KHMBaTh 3a Heil, 4T0o6bl MOAYYHUTE XOpPOIIHe YpPOXKaH, U T. II.
Yrobel obecneynTh HACENeHHEe JOCTATOYHBIM KOJHYECTBOM pasHoOOpasHBIX NMHIe-
BBIX NPOAYVKTOB, YYéHBIe BBIBOJAT HOBBLIE BRICOKOYpO:KAailHBIE M YCTOHYMBEIE
K DOJIeBHAM COPTA KYJIBTYPHBIX pacTeHHil. YenoBek ANA CBOMX HYMKJA HCIIOJIB3VET
M MHOTHe JHKOPACTYIIHE PACTEHMA — JecHBle, JYroemle, GonorHele U ap. Cpean
JAHKOPACTYIIHMX pacTeHui ocoboe MeCTO 3aHUMAKT dexapemeenible (puc. 62).

[IpumMepHO MOJOBHHA M3 HCIOAb3YVEMBIX YEM0BEKOM JIEKAPCTE HMeeT PACTHTEIh-
HOe npoucxoxjaeare. OQHaKo cpe/ll PACTEHHIH €CTh M ONACHEIE JJIA 3J0POBbA 4es0-
BEeKA ANOBMTHIE PACTEHHMA HJIH BRI3LIBAIIIHE Y HEro AJNJEePrHYecKHe peakIilHu
(puc. 63).

Ber sHaere, uTo Des pacTeHHH KHM3HL Ha Halllell niaHeTe HeBoamoskHa. Muorne
BHBI KHBBLIX OPraHH3MOB VKe HCYe3J H ¢ JHIA 3eMJH, APYTHM YrposKaeT BEIMHpa-
Hue. Bonee 500 BuAoB pacTeHHil, HYKJaOIHUXCA B OXpaHe, 3aHeceHsl B Kpachymw
knuzy Poccuiickoit Pepepanun (puc. 64). CoxpaHuTh, a BO MHOTHX permoHax
3eMJIH BOCCO3JATE DJIATONPUATHRIE ANA JKHU3HH DACTEHMH NPHPOJAHEIE YCIOBHA —
OflHA U3 IVIABHBIX 3ajlad 4e/IOBeYeCTBa, a 1A palHoHANLHON X03AHCTEeHHOH jesd-
TeJILHOCTH HeoOXoAuMbl OHOTOTHYECKHEe 3HAHUA.

32 Puc. 62. llekapcTBeHHbIE pacTeHun: 3xuHauesn (a), wanden (6), yncroten (B), 3neyTe-
pokok (r)
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Mmasa 2. OpraHn3iMel — Tena XMBOW NPUPoALI

Puc. 63. PacTeHus, onacHele Ana Yenoeeka: bopuwesuk (a), kpywwuHa (6), sopoHunia rnaz (s),
BennagoHHa (r)

XAPAKTEPHCTHEA KHBOTHREIX. I[apeTeo JKHBOTHBEIE HACUHTEIBAET OKOJIO 2 MJIH
Bu10B. OHH MHBYT HA Cyllle, B BOJe U [O4YBe.

HecmoTpsa Ha pa3JIHYMA BO BHellIHEM M BHYTpPeHHeM CTPOeHHMH, pasMepax u obpa-
3e MKHUBHH, BCE MKHBOTHLEIe MMeloT oflmMe nmpuaHakH. B KJIeTKax >XMBOTHBIX €CTh

B r

Puc. 64. PacteHusn, 3aHecéHHble B KpacHylo KHWIY : NoAcHeXHUK (a), TMc arogHein (B),
notoc (B), BeHepuH Bawmaqok (r)
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§ 13. MHoroobpa3ue U 3HaYEHHE PACTEHMIA, XMBOTHBIX M rpnbos

6

Puc. 65. MHoroobpasvne ojHOKNETOYHbIX XWBOTHLIX | MH(Y30PUA Tydeneka (a), 3BrneHa
3enénHas (6)

ANpO, T. €. OHH OTHOCATCA K 3»VKAPHOTAM, HO OTCYTCTBYeT oGoJIOUKa (KJIeTOYHAA
CTeHKAa), KOTopasd XapaKTepHa [AJMA KJIeToK OGakTepHi, pacTeHHMH M TrpubOB.
usoTHble, B OTJIMYHe OT PACTeHHI, IHTAITCA MOTOBBIMH OPraHHYeCKHMH Belle-
CTBaAMH, T. €. ABAAKTCA reTeporpodamu. CnocofHOCTh KHBOTHBIX K IepefBHKe-
HHIO B IIPOCTPAHCTBE OTAHYAET MX OT APYIHX OPraHM3MoB. BOJBIMIMHCTBO *KHBOT-
HBIX AKTHBHO MepeJIBUraeTCA: MOJA3aeT, Npeiraer, Geraer, JeTaeT H rasaer. B To ke
BpPeM#A CPeH HUX eCTh ¥ MAJONOJBHMKHEIE BHALI, BeAVIIHe NPHKPEIJIEHHBINA 06pas
JKH3HHM, HAIPHMeD KOPAJJIOBEIe MOJUIIBI.

HHUBOTHRIX NPUHATO AeTHTH HA RPOCMeluiiux, I 00HOK 1eMmOYHbLX, H MHOZ0-
kaemounbix. K rpynne Ilpocreiiinne 0THOCAT MHBOTHBIX, COCTOAIIUX M3 OLHOMH
HJIH HECKOJBKHX KJIeTOK. Takada KIeTKa — CaMOCTOATETbHBIA OPraHu3M, Jaske eCJIH
KJEeTKH 00'beJHHEeHbI B TPYIIY HIKM KoMoHKI. O6HTal0T OQHOKJIETOYHEIE XXHBOTHEIE

Puc. 66. MHoroobpasuve Becno3BoHOYHBIX XMBOTHLIX: oceMUHOr (a), mopckon éx (6),
nnaHapwa (B), nayk (r)
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Mmasa 2. OpraHn3IMel — Tena XMBoW NPUPoas!

B MOpCKOl ¥ IpecHoil Bojie, BNaMHON MoYBe, a TAKMKE B APYIHMX opraEuaMax. BHemHe
OHH OYeHb pasHoobpasHbL (pHc. 63).

B rpynny MuorokmaeTodnbie 06beIHHAIOT KHBOTHBIX, TeJ0 KOTOPBIX COCTOHT
M3 MHOMECTBA KJIEeTOK, PA3IHYHBIX KAK MO0 CTPOEHMIO, TAK H [0 BBIMOJIHAEMBIM
GYHEIMAM.

MHOrOKIeTOUMHEIX XHBOTHRIX 0ORIMHO JeJAT HA JiBe rpyinnsl — 6ecnoszBoHOY-
HBEIE ¥ [IO3BOHOYHEIE }KMBOTHBIE.

BecnmozpoHoYHBIe — MHOTOYHCIEHHAA TPYINA *KHBOTHBIX, He MMEIOIHX BHY-
TpPeHHEro cKejeTa. Becno3BOHOYHEIE COCTABMAKT NPHMepHO 95% BCcexX BHIOEB COEpe-
MEeHHBIX HBOTHHIX. K HHM OTHOCAT KHIIeYHONOJOCTHBIX, YepBeH, MOJLIIOCKOR,
pakoofpasHEIX, HACEKOMBIX M HEKOTOpEIE JIPYTHe IPYNNEl KHUBOTHEIX (puc. 66).

IMozBoHOYHBIE — 9TO IPYINa *HBOTHBIX, HMEKIINX BHYTPEHHHH OceBOil CKe-
JIeT — MO3BOHOYHHMK, YeM H ofbAcHAeTcA MX HaspaHMe. K MO3ZBOHOYHBIM KHBOT-
HBIM OTHOCAT pbif, 3eMHOBOAHBIX, NPECMBIKAIOIIUXCA, MTHI, MJIEKOIMHTAIOIIUX
(puc. 67).

A

Puc. 67. MHoroobpa3ve No3BOHOYHBIX XMBOTHLIX: Xaba (a), peiba (B), rnyxape (8),
xameneoH (r), k1T (o), eHoT (e)
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§ 13. MHoroobpa3sie 1 3Ha4eHHE PacTEHHH, XHUBOTHLIX W rpnbos

V MHOTOKJIETOYHBLIX *KHBOTHBIX €CTh CJ0YKHBIE CHCTEMbl OPraHOB, KOTODBIX HET
y APYTHX XHMBBIX OPraHM3MOE. JTO ONOPHO-ABUTaTe/ILHAA, BRIAEJIUTEIbHAA, KPOBe-
HOCHa#A, JiblXaTelbHadA, [10JI0BadA, HEPBHAA CHCTEMBI M JP.

DopMa ¥ cTpoeHMe Tejla HKHMBOTHBIX COOTBETCTBYIOT HX oDpasy >KM3HHM M cpeje
oburanusa (puc. 68). JXHBOTHEIE AKTHBHEe APYIHX OPraHU3MOB PearupyioT Ha H3Me-
HAKI[HeCHA YCI0OBHA OKPYKAIIed cpelbl.

PoJib :KHMBOTHBIX B IIPHPOJE M MHIHH YEJOBEKA. JKMBOTHBIE ABAAIOTCA BAXKHOM
YAaCThIO NPUPOAHBEIX coobmecTB. OHH YYACTBYIOT B KPYTOBOPOTEe BellecTB, Noegad
OTMEpIIHe OCTATKH pacTeHHMil M APYrMX OpPraHM3MoB, crnocobeTByoT 00pasoBaHHIO
MOYBLI ¥ NOBLIIIeHUIO eé mrogopoaus. JKupoTHEe ABNSIOTCH ONLITUTEIAMH MHOIHMY
pacTeHHIl ¥ YYacTBYIOT B PACHPOCTPAHEHMH HMX cemAH. MHOrMe BOJAHBIE >XMBOTHEIE
CcTIOCOBCTRYIOT OUHIIEHWIO BOJIBLI, VIABJIHBASA U MOelad pasaraliniHecs OCTATKH opra-
HH3MOB. YeloBeK MOAYYAET NPOAVETEI THTAHHA, BRIPAIIMBAA CEbCKOXO3ANCTREH-
HBIX KHBOTHBIX, & TaKKe BelA MNpOMBICE] #HBOTHBIX B IHKOH nmpupoae. OcobeHHO
bonbioe sHadeHHe MMeeT NPOMBICE]I MOPCKHX *KHBOTHBIX (MOJIJIIOCKOB, KPEBETOK,
pei6). B To ;xe BpeMA HEeKOTOPEIE MHUBOTHEIE BPEJAT YeIOBEKY, YHHUTOXKAA KYJILTYp-
HBlE¢ pacTeHHs, NPOAYKTHI, H3JeJMHA M3 KOMH, lIepcTH, AepeBa. [lapasuTHdyeckHne
npocTeitie HaHOCAT HONLIIOH BpeJ MYeT0BOACTRY, PhIDOBOJICTEY, KHUBOTHOBOJACTRY
M 3BepOBOACTBY. MHorme 001e3HH 4YeJOBeKa TAKMKE BBI3BIBAIOTCA KHBOTHBIMH,
HanpumMep amMébHasa AHU3eHTepHUs, cOHHAaA Oo/le3Hb, MAJIAPHA, reJIbMHHTO3bI, Y€COTKA
1 ap. /KHBOTHBIE ABMAKTCA NepeHOCUHKAMHM Bo3DyauTesnell paja MHQeKITHOHHBIX
zabonepaHui (yyma, TMd 1 ap.). IlpefcTapnaior oNACHOCTE AJA YelOBeKAa H SAJJOBH-
Thl¢ XHUBOTHLIE (3MEH, CKOPIIMOHLI, IAVKH 1 HeKoTopsle agpyrue) (puc. 69).

Paznoobpaszue XKHBOTHOTO MHpPa B NOCIeJHee BPpeMA HEYKJIOHHO CHHIKaeTcHd.
OCHOBHOM NPUYMHON MCYE3HOBEHMA MHOTHX BHJIOB MHBOTHBIX SABJIAETCA AeATeNb-
HOCTE uenopexa. Bripybas seca, pacnaxupas creni, ocymiag 6oj10Ta, YenoBer pas-

36 Puc. 68. XMBOTHLIE pa3HbIX cpeq obutanua: knécr (a), kport (6), aensduH
“ yepenaxa (B), mopckon aHemoH (r)
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Mmasa 2. OpraHK3Mel — Tena XMBOW NPpUpogs!

Puc. 69. XvBoTHBIE ONacHele AnA Yenopeka: TapauTtyn (a), ckopnuon (6), ragioka (8),
kpblnatka (r)

PviIIaeT MecTa obuTaHUA HHEBOTHBRIX, H B De3YVABTATE HX YMHC/IEHHOCTE YMEHLBIITAET"
cH. TGJILKG Oocjae TOro KAK MHO'He BHABI MHBOTHERIX HCYe3JH NOJHOCTHRID, JHOOH
CTAMTH NOHHMATE, YTO KHBOTHBIE, KAK M JPYIHe OpraHM3Mbl, HY#JA0OTCA B 3allUTe.
MHorue ;xxHBoTHBIE 3aHeceHsl B KpacHywo kEHTY Poccniickoit Pegepanun (puc. 70).

Puc. 70. XneoTHbie, 3aHecéHHble B KpacHyo kHury: benein megeens (a), crepx (6),
606p (8), 3y6p ()
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§ 13. MHoroobpa3sune n 3HaYeHUe pacTeHNId, XMBOTHLIX U rpnbos

XAPAKTEPHCTHEA rPHEOB. I'pufsl — ofmmHpHasA rpynna opraHM3MoE, BKIIIOYAK-
madA okojgo 100 teic. BugoE. OHH pasnH4aloTcdA Mo GopMe H pazMepaM, CTPOEHHIO
1 00pa3y KH3HH, MOTYT COCTOATH M3 OJHOH KJETKH H GBITH MHOTOKJIETOYHBIMH.

I'puber coBmemaoT B cefe HEKOTOPEIE IPH3HAKH PACTEHHH H *KHBOTHEIX. OHH,
KaK ¥ pacTeHHs, BCACBIBAIOT BellleCTBA M3 OKPYKaloLlei cpeibl, HO IIPH 3TOM ABJIA-
I0TCA reTepoTrpodaMu, Kak »KHBOTHBIE, MOITOMY MX BhIIeTHIN B CAMOCTOATEIbHOE
napcTeo I'prbLL.

Bam xopoino M3BecTHBI IIIANOYHBIE TPpHOBI (Benslil, mogbepé3oBHK, TOAOCHHO-
BHK, MYXOMOP H AIp.), IJIECEHb, IIOABIANINAACA HA NPOAVKTAX, — TOXKe I'PHUOEL.

K ogHOoKIeTOMHBIM rpufaM OTHOCHATCH APOMGKH, MCIONbL3VEMbIC HOPH BhiIeYKe
X1e600yI0YHBIX H3AEJTHH M MPHUIMOTOBICHHH PA3JHYHBIX HAIIMTKOB, HAIpUMep
Kedupa. Bpeaurean cenbCcKOX03AMCTBEHHBIX MOCEBOB Z0N06HA W CNOPbIHbA —
TOXe TPHOKI.

Mp1 06BIMHO CTATKHEBAEMCH ¢ rpubaMu, KHBYIIMMH Ha CyIIe, HO eCTh I'PMOEI,
oburawingue B Boge. BoasiinHeTso rpubos NHTAIOTCA NPOAVETAMHE KH3HEOeATE b

38 Puc. 71. CbepobHblie rpmbei: Genein (a), nopocuHoeuk(B), peixuk (B), nucnuika (r),
noabepézoemk (A), onéHok oceHHMiA (e)
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Mmasa 2. OpraHK3mMel — Tena XMBOW NpUpoas!

HOCTH OPraHM3MOB M MX MEPTBBIMH ocTaTKaMu. Cpean rpuboB ecTh H TAKHe, KOTO-
pPBlEé NHTAKTCA OPraHHYeCKHMH BellleCTBAMH KHBBIX opraHusmopB. [locensasacs
HA TeJAaX PacTeHMH, JKMBOTHEIX H HeJIOBEKA, OHH BhIZLIBAIOT pasinuyHkle 3aboseBa-
HuA. [IpuMepom MOryT CaOVENTh rpUOKOBRIE NOPAMKEHHNA KOMKH H HOMTel YenoBeKa,
TpefyioiHe cnenHaJlbLHOr0, HHOTJAA OYeHb AJUTeILHOrO JedeHHA.

B noscegHeBHOH KH3HH rpufaMu Mbl HasbiBaeM HIAANOYHBI¢ TPHOBI, KOTODEIE
cobupaeM A ynorpebleHHA B MHILY.

Hanbosee NeHHBIMH B NHINEBOM OTHOILIEHHH ABIAIOTCA Oedibie 2pulist M puiicu-
xu. Cpean npounx cpenobHsIX rpubos Hanbosnee pacnpocTpaHeHsl nodGepé 306uKu,
nodocuHoBUKW , MACAAMA, AUCUNKN, MOXO0SUKLU, Chipoexc kU, onama (puc. T1).

BuijlenAoT Takie yCIOBHO-ChegoOHbIe rpubbl, KOTOPhLIE MOKHO YHIOTpefiIaTh
B OHINY TOJABKO HOCJE cllenuanbHoi obpaborku. K HUM OTHOCAT cMOpYKU, cMpPoy-
KU, SOAHYWKY, 2py3du, padoexu U aAp. B numy caeayver ynorpefiaTs TOABKO CBe-
e Monoasie rpubel. Mx mMoMHO apHTL, BAPDHUTE, COMHTE, MAapHHOBATE. I'pubbl
MOTYT A0Jr0 XPaHUThCH B cviléHoM Buae. Bal gon:KHbl Beerga NOMHWTbL, YTO B CTa-
pPhIX M HAYaBIIHX pasiarathcsa rpubax obfpasyioTca AJ0BHTEHIE BellecTBa, KOTOpPLIE
MOTYT CTATH NPHYHHONH CepPhE3HOID OTPABJIEHHHA, BBIZBATH PACCTPOMCTEO OPraHOB
NHIeEAPEHHA, HEPEHOH CHCTEMEI H HAPYIIeHHE KpoBoobpalleHnd.

Henbzsa cobupars rpubsl BAOJAL ABTOMATHCTpANEH, Mele3HBIX jJopor, BOIM3H
HNpOMBIIIIEHHBIX OpegnpuaTui. Kak npasumno, oTH pallodbl sarpsasHeHbl BpeIHbI-
MH JJ1A YeJoBeKa BelecTBaMu. ['pHALI AKTHBHO BCACHIBAIOT M HAKAILIHMBAIOT HX,
MO3TOMY Jaske c'befjo0Hble rpHObLI CTAHOBATCHA ONACHBIMH,

He Bce rpubsl MosxHO ynorpebnars B nuiny. EcTe rpu6sl HechenobHBIe 1 Jlake
AmoeuTeIe (puc. 72). Hanbonee onacHoH ApndercHa OuxedHas nozanmka. Yenoeer,
oTpaBuBIIMiicH GreaHoll moraHkoit, Kak npasuno, ymupaer. Myxomop kpacuetil,
MIMPOKO pacnpocTpaHeéHHEIN B HAIMX Jecax, MeHee AJ0BHT, YeM HiegHasA MOTaHKA.

Puc. 72, AnosuTteie rpubel; myxomop (a), GneaHas norawka (6), ranepuHa
okalumnéHHas (B), ceipoexka Manpa (r)
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§ 13. MHoroobpa3sie 1 3Ha4EHHE PAcTEHMHA, XHUBOTHLIX W rprbos

XoT# cayyaM CMepTH OT VIoTpedleHUA B MHILY 2Toro rpuba peikH, KpacHBI MyXo-
MOP TO¢ BbI3LIBAET CHJILHBIE OTPABJCHUA. SIMOBHTEIMH CUYMTAKTCA H APYIHe BABI
MYXOMOPOE, HANPHMEeD 80HWYUL U nanmepHsiil. HekoTopele HecbeoOHBIE H Jarxke
AJOBUTEIE IPHUOBI NOX0XKH HA chefobHEIe. Tak, camanunckuil zpul noxox Ha Gesnslit,
BaenHad MOraHKa — HA HMIAMIIMHLOH, A0XCHEE ONAMA — HA OILATA, JOMHbIE AUCUY-
Kit — Ha JUcHYKH cbhegobubie. Ilpu cbope rpubos Heobxogumo cobaogars TBEpHLOe
MPABHJIO: €CJIH He YBepPpeH B TOM, 4TO 3TOT rpHb chenobeH, 6pars ero Helb3dA.

IIpu nepBBIX CHMIITOMAX OTPaBJIeHHA rpubaMH — HeJOMOraHHH, TOUIHOTE, IPH-
CTyNnax pBOTHI, H0JIH B KHBOTE — HeoDX0JAMMO HeMe/JIEHHO BRIZBATE OPHragy cKo-
PO MIOMOITHM MM OTBE3TH HOCTPAJARIIEro K Bpady.

Poab rPHBOB B NIPHPOJIE M JKH3HH YEJNOBEKA. I'pufel, paspymmas ocTaTKH pac-
TeHHI B AHBOTHBIX, VIACTEYIOT B KPYTOBOPOTE BEILISCTE B IPHpOIE.

CrenobHBle TPHOBI COEPXKAT IOJIE3HBIE BEllleCTEA, MO3TOMY HX ynorpebasmor
B IIHUILY MHOTHE *XHUBOTHBIE ¥ Yenoeek. ['pubsl HeobXo4UMEI IPH M3TOTOBIEHHH XJle-
ba, kedpa, KyMbIca, ChIPOB, BHHA, MuBa ¥ T. A. M3 HexoTopeix rpubos moaydHamwT
HeHHbIE JeKapCTBA.

I'pubel MOryT HaHOCHUTE B Goabsinoil Bpea. HekoTopkle M3 HUX BRI3BIBAIOT GoJes-
HH YV PACTeHHI, KMBOTHBIX W YeJOBeKa. 'pHORI-IaApa3sHTHl BBRIZLIBAIOT Pa3IHYHEIE
saboJIeBAHMA KOKHM, HOI'TelH, BOJIOC. 3apakeHHe rpHOKOBBIMH G0OJe3HAMH NPONUCXO0-
AHUT NP KOHTAKTe BONLHBIX M0/l CO 3/I0POBBIMM MM uepes HpejMeThl, 3arpas-
HEHHBIE YeINYHKaAMK KOMH, HOorTell, BoJoOC, cofep:aaniumMmu coopsl rpubra. I'pubsr,
nocenAAch HA NPOAVKTAX, AeflaloT HX HeNPHIoAHBIMH JJIA NATAHHA, paspyinaioT
JPeBeCcHHY ¥ INOCTPOHKH.

3ANOMHHTE

Pacrenmns + Xnoponnacrei + Xnopogpuan + @orocuHres = XKusorHbie =
lMpocresdiwne, nnn ogHoknerouHsie + Muorokneroyusie * bBecnozsoHouyHsle
xuBOTHbIe * [TozsoHouHbie xuBoTHBbIe » [pHbbI » LlinanouHsie rpuber « [pubsi
cvefobHbie H AZOBHTbIE

lTPOBEPBTE CEBA

1. Kakoe 3HauyeHWe UMeIOT pacTeHWs B NPMPOLE M MH3HW Yenoseka?

2. Mouemy kaxxaoMy Yenoeeky HeoBXOAMMbI 3HAHWS O KH3HW pacTeHHH?
3. Kakux >XMBOTHBbIX OTHOCAT K NPOCTEHLUMM, WK OAHOKNETOUYHBIM?

4. Kakue 'EbYHKE.I,HH BbINONHAET KNETKa OAHOKNETOMHOIO KUBOTHOrO?

5. Kakux >kMBOTHbIX Ha3biBaloT Becno3BoHOYHbIMH?

6. Kakux »KMBEOTHbIX Ha3blBaloT NO3BOHOYHbLIMKT

7. Kakoebl obuwmHe npraHaky rpubos?

8. Kak nutaotca rpubel?

9. Kakue cvepobHbie W sgoeuTbie rpubol Bbl 3Haete?
10. Kakyio ponb urpaiot rpubbl B npMpoae M >KM3HW Yenoseka?

NoAYMAMWTE!

90 BosmoxkHa M 3M3Hb Ha Hawewl nnaHete Bes pacTeHUH?
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Mmhasa 2. OpraHn3iMel — Tena XMBOW NPUPoALI!

Iy IIIIIIIY,

Mos naboparopus

BbIMOJIHUTE 3AZJAHNA

1. Ha ocHoBaHWK matepuana naparpadcga W AONONHHTENbHbIX HCTOYHHKOB WHopMa-
UMK NoAroToBbTe (NO COMNacoBaHWIO C yduTenem) cooblleHHe W NpeseHTauu Io
«MHoroobpasve pacteHuit (3)kMBOTHBIX, rPHBOB) W MX 3HauYeHHe B NPHPOAE W HKH3-
HH YenoeekKan. Bbll:le'ﬂHTe c CWEI.I.I,'EHHEM B Knacce H DEC‘YAHTE ero.

2. MNosHakombTECh € NONOXEHUAMM cTaTb OcHoBHble npasuna cBopa rpubos U cTpo-
ro Mx cobnoganTe.

ITO BAXKHO 3HATb

OcHoBHble npasuna cbopa rpubos

1. Cobupaiite Tonbko Te rpubbl, © KOTOPLIX Bbl TOYHO 3HAETE, YTO OHMU CbegobHbl.

2. Hukorpa He ynotpebnsiTe B N1y 1 He npobyiiTe rpubsl, B cbegobHoCTH KOTOPbIX
Bbl He YBepeHbl.

3. Hukorga He cobupaiite, He elwbTe W He NpobyiTe Ha BKYC rpubbl, KOTOpbIE Y OCHO-
BaHWA HOXKW WMEIoT KnyBHeewaHoe yTonweHWe, okpy»kéHHoe oBonoukon (kak,
HanpMMep, ¥ KPacHoro MyxoMopa), — 3TOT NPM3HaK XapaKTepeH ANA A00BMThIX
rpubos.

4. He cobupaiite W He ellbTe NepespeBlUKe, YEPBHBbLIE W WCNOpYeHHble rPHBBI.

5. Mpu cbope wamnuHboHoe cbpawante sHMMaHWe Ha useT nnactuHok. Hukorpa
HE eLILTE LaMNHWHbOHBI, MMEoLKe Benblie NNACTMHKK, Y HACTOAWMX WaMNWHEOHOB
NNAcTUHKK BbICTPO TEMHEIOT, a Yy CMepTenbHO AAOBMTOW OBnefHOW MoraHku,
Mo BHELIHeMY BHAY NOXOXKeH Ha LWaMNUHbOH, NNACTHHKK Bcerga Bensie.

6. Cobupaite rpubbl B NneTéHble KOP3WHbI, KOTOpbiE XOPOLIO NPOBETPUBAIOTCS,
WK B BEAPA, HO HE B NONWITUIEHOEBbIE NaKeTbl, TAK Kak B HUX OHW BbiCTpo MoryT
HCTIOPTHTBCA.

7. Npupa pomMol, nepebepuTe rpvbbl, ellé pa3 BHMMAaTENbHO OCMOTPHTE Kaxabid
M3 HUX, NOYHCTUTE U OTBApPHTE.

8. Mcnonbayite rpubbl cpasy nocne cbopa. Mx Henb3s AONMO XPaHWTb CbipbIMM, TaK
Kak oHW BbICTpO nopTATCS.

9. He Bbigéprusaite rpub M3 3eM/IM, Nydlle CpesaTb €ro HOXOM WAM BbIKPY4YMBaTh
aKKypaTHO, c/ierka NpoBopa4YMBan 3a HOMKY M packadydeas Tak, 4Tobbl He nospe-
oMt rpubuuuy. OTeepcTua, octaeneHHbie nocne cbopa rpubos, npUckInsTe MXoM
WK APYTMMK 3NEMEHTAMMU NOACTHAKK. MHaue aApyrve rpubbl Ha aToM mecTe MoryT
yKe He BbIpacTH.

3A4AHUE 418 TIOB03HATE/IbHbIX

YuéHble BbIACHUNM, 4TO rpMBHMLA HEKOTOPbIX rPUBOB MOMET PacTH CO CKOPOCTLIO
5 MM B MUHYTY. CuMTAETCA, YTO 3TO CaMbii BbICTPbLIN POCT CPeaM *MBbIX OPraHM3IMOB.
ﬂoncuwraﬁ're, HACKONbBKO MOMET BbIPacTH FPHEHHIJ,E. 3a CYTKH.
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§ 1 MHOT'OOBPASHE H 3BHAYEHHE
* BAKTEPUHU U BUPYCOB

XAPAKTEPHCTHEA BAKTEPH. ITo ceoeMy
CTPOEHHK H EH3IHeJeATeIBEHOCTH Ear.re-

1. Ha ocHoBaHuu Kakoro npusHaka Bakre- PHH B 3HAYHTENLHOH CTENeHH OTIHYA-
pHM Bbifienerbl B OTAENbHOE LapcTso? I0TCH OT [ADPYIrHMX MHBEIX OPraHH3IMOE.
2. Kakwe Bonesnu, BeizsiBaeMbie Baktepua- Kraerku GonsmuHeTBa GakTepnil MOKHO
MM, Bbl 3Haere? VBHIETH TOJBKO NPH GOJBIIOM VBeJIHYe-
3. B 4EM NpUHUKNMANBHOE OT/IMYHE BUPYCOB HUM MUKpockona. /[nmra GonsmmHCTBA
OT APYrHX OpraHiamos? GaKTepHii IPUMePHO B TRICAYY Pa3 MeHh-
4. Kakve GoneaHu, Bbi3biBagMbie BUPYCaMM, e MHJIIMMETpPa, & KJAeTKH Hauboree

7
Bbl 3HaeTe! MEeJIKHX IMapoOBHAHBLIX DaKTepuili HMewT

B IHAMEeTpe BCETD OJHY AeCATHTHICATHYEIO
poao MmuarMerpa (0,0001 mm). Ux wer-
KW HMeT PASTAYHYID dhopmy (puc. 73).
OTnmuuTensHoi ocobeHHOCTLIO DAKTEPHIl ABIAETCA OTCYTCTEME B MX KJETKAX
odopMIeHHOr0 AApa, OTAENEHHOr0 OT HHUTONNasMBI Membpanoit. Kak npasuio, Kier-
KH GonbIIHHCTBA HaKTepHil MOKPRITHI ILT0THOH ofonoukoi (puc. 74). CnefoBaTenbHO,
faKTepHH OTHOCAT K Oe3BAAePHEIM OPTAHASMAaM, HJIH MPOKAPHOTAM.
Pacnpoctpanenne 6akrepuii. Ha mameil nianeTe NpaKTHYecKH HeT MecTa,
rae 661 He BeTpevanuch baxTepun. Onm obuTaoT B mouee, BO3AYXE, BOJe, B opra-
HH3MAX pPACTEHH, }KMBOTHRIX W YeJOBEKA.
JdinzaenearensHocTh OakTepui. OaHM GaKTepHH HYAIAKTCH B KHcIopoae,
a IpyTHe, HaofopoT, KHUBYT TONEKO B BecKHcTopogHOH cpene. BeTpeyaloTea BHARL,
KOTOpPEIe CIIOCOOHBI KHTh KAK B KHCJOPOAHON, TAK W B GeCKHCIOPOAHONH cpegax.
BonpmuHCcTEO GAKTEPHMH NHTAKTCH IOTOBBIMH OPraHHYMEeCKHMH BelleCcTBAMMH,
HO HEKOTOPRIE CIIOCODHBI CAMOCTOATENILHO 0DPAZOBRIBATL OPraHMYECcKHEe BelecTBa
H3 HEOPraHHMYeCcKHX, HANPUMepD YuaHoOaKmepuu.
BOJESHETRBOPHBIE BAKTEPHH. [lonmagasa B opraEusM YeloBeKa, HEKOTOPEIe HaKTe-
PHMH BEIBEIBAIOT ONacHEe DomesHmM: uymMy, TybepKynés, THd, Xodepy, CTOIOHAK

Puc. 73. Pasnoobpaswve hopm BakTepwia
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MeHeTuHeCcKWA MaTepuan
(konbLEBAA XPOMOCOMA)

ObBonovka

LwnTonnaama

Puc. 74. Cxema cTpoeHWA KneTtkm baktepum

Jlna npefoTBpalleHHA 3apaseHHA OaKkTepHalbHBIMH 3aboIeBaHHMAMH paspabo-
TaHBI MEpPLI HX ITpodHIakTHRE. K HIM OTHOCATCA KHIIAYeHHe NIMTHEBOM BOALI, Npa-
BUAbHAA 00paboTKa NHIIEBRIX HPOAYKTOB, cobaogeHne NpaBui JHYHON MMrHeHb
(MBITH PYKH Hepefl efoi, YHCTHTh 3y6bl B T. 1.), NpodUIaKTHYeCKHe NPUBHBKH
(BaKIMHUPOBAHKE), NPHEM BHTAMHMHOB, 3aKAJHBAHHMe oprannama. BakTepnanbHile
saboseBaHHs Je4aT ¢ [IOMOILNBI0 MeAHMKaMeHTOB noj Habniogenmem Bpada. Ilpu
aroM 3afojieBlIero YeJ0BeKa H30JHDPYIOT H YCTAHABAMBAIOT KAPAHTHH, 4TOOBI npe-
AOTBPATHTE pacnpocTpaHeHne HonesHH.

Poib BAKTEPHH B IIPHPO/IE H KH3HH YEJOBEKA. [leaTensHocTh GaKkTepuil oueHs
pasHoobpasra. Ha 3emme mocToAHHO MPOMCXOANT KPYTOBOPOT BelecTB. BakTepun
FABMAKTCA BAMKHEHIIHM 3BeHOM B 3THX npouneccax. Ilpw vuacTun GaxTepui B OpH-
poje HNPOMCXOAMT Pa3jioKeHHe CAO0MHBLIX OpraHM4yecKHMX BelyecTs (pacTHTENbHbIX
H KMBOTHBIX OCTATKOB) 0 NPOCTHIX MHHEPAJNBHBIX COeJHMHEHHIl, KOTOpPble BHOBb
moryr 6eiTs McHONbL3OBAHLI pacreHusmu. Ilosromy Haxrepuu YacTo HAZLIBAKOT
sCaHUTapaMH» Halleill IITaHeTHI.

Yenopek M30aBHA VIHTHIBAET CIOCOOHOCTh HEKOTOPLIX BHAOB GaKkTepHil BHI3BIBATH
npomecckl HPoMKeHUA AMA MPUTOTORNEHHA NPOCTOKBAIIH, TBOPOra, ChIPa, KBAIIIEHOH
KANYCThRI M COMeHHH, a TakAe cHJIoca Ha KopMm ckory. B Mmukpobnonormdeckoit npo-
MBIIITIEHHOCTH GAKTEePHH BBIPAIMBAIOTCA JUIA NOJYYeHHA aHTHOMOTHKOB, BUTAMH-
HOB M pyTUX BeirnecTs. 718 OYMCTEY CTOYHBIX BOJ B CHEIIHANBHEIX OUHCTHLIX COOPY-
JKEHHAX KYJIbTHBHPYIOTCH GaKTepHH, pasiaramliie opraHi4yecKie OCTaTKH.

BakTepHH MOryT HAHOCHTBL H OIIYTHMBIH Bpel, HAIDPHMEepD HOPTA NPOAVKTHI
nuranudA. [Ipn aToM 0oHK BRIpabATHIBAIOT AJOBHTRIE BEII[ECTEA, KOTOPBEIMH YeJOBEK
MOMKeT OTPABHTLCA, YIIOTpebasasa ucnopYeHHbIe NPOAYVKTEL.

XAPAKTEPHCTHEKA BHPYCOB. Bupyc (oT nar. supyc — ax) — npocTeiimas HeKJe-
TouHaa gopma Hu3HH. BHpye — MHKPOCKONHMYECKAA YACTHIA, NPeJCTABIAIOIAA
coBoii MOJeKyJbl ¢ HACHEJCTEeHHOH MHpopManHeill, 3aKIW04YE€HHBIE B OEJIKOBYIO
obomoury (puc. 75).

@
** i*#e

Puc. 75. Paznoobpaime popm BUpycoB
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§ 14. MHoroobpasue 1 3Ha4eHmne BaKTepUi U BUPYCOB

Bupycsl Mmoryr uMeTs pasHoofpasuyio ¢opMy, a MX pasMepbl HACTOJIBKO MAaJIbl
(Bapsupyitorca ot 20 go 300 sasomeTpos, 210 B 50 pas Menbine GakTepuil), 4To OHH
Aake He BHAHEI B CBETOBON MHKPOCKOIL.

JAHIHEAEATENLHOCTE BHPYCOR. BHe KJIeTKH BUPYC He NPOABAAET HUKAKUX NPH-
3HAKOB KH3HeJeATeJbHOCTH, T, €. HE IHUTAETCA, He ALIIIKT, He pA3BUBAETCHA, He pac-
rér. ToNbKO NPOHUKHYB B KJGTKY APYroro opraHuaMa, OH HaduuHaeT GwicTpo pas-
MHOATHBCH, CO3ABAA CBOH HKOIHH, HE]]QJII:E}TH. AAA HX cCOo3JaHHA PE{IYPCH
M NHUTaTeJbHBIE BelllecTBA KAeTKH-XozauHa., Takum obpazom, BHPYChl ABIAIOTCA
BHYTPHKJETOYHBIMH MAPa3HTAMH.

BupyCHBIE BOJE3HH. BHpyCchl NOpaMaloT BCce MHBble OPraHU3MBI: OaKTepHH,
rpubsl, pACTeHHA M MHMBOTHBIE., ¥ 4He/IOBEKA BHDYCHI BREIZLIBAIT TAKMEe ONACHEIE
saboreBaHNA, KAK I'PHIIN, KOPb, IOJIHOMHEIHT, OelleHCTED, KPACHYXa, OCIia, Temna-
THT H MH. Ap.

B McTOpHH H3BECTHBI ANKUAEMHH OCIILI, MPHUIINA, VHOCHBIINE COTHH ThICAY U Jake
MHIITHOHE] usHed. Tak, nangemua (0T rped. nandemoc — NpHHALMEAKAIHH BCeM
AHAAM) «Hcnadckoro rpunnas B 1918—1920 rogax veHecna :xusau Gonee 20 man
qesoBeK.

B 2019 roay nospjJeHHe HOBOI'O THIA KopoHasHpyca Covid-19 u ero GelcTpoe
pacrpocTpaHeHHe [0 BCeMy MHUPY INPHEBEN0 K BOSHHMKHOBEHHIO HOBOM MaHAeMHH.

Jina nobeasr HA MaHAEeMPeH H IPeayIPe:KJeHINA BOSHHKHOBEHHA HOBBIX BIH/Ie-
MMl KpOMe BAKIMHALMH, BAMCHO CTPOro cobogars NpaBuia JHYHOR U obllecTBeH-
HOH 'HIr'HeHkl.

IIpodunakTHka BHpYCcHBIX HHperkuuil, B TOM YHCIe ¢ IOMOIObLIO CBOEBpeMeHHOMH
BAKIMHALMYM — JIV4IIHi cnocod nabexars 3abo/leBaHNA M BAKHBIN 3/IeMeHT 340p0-
Boro ofpaza KH3HH YeJOBEKa.

SHAYEHHE BHPYCOB OrpOMHO KaK B dHBOH IpPHpoJe, TAK H B JKU3HH YeJIOBEKa.
Bupychl ABNAIOTCA NAPAZUTAMH H IIOPAMKAIOT BCe H3BECTHBIE OpraHuaMsl. MHOrue
M3 HUX BhIZLIBAIOT V HeJ0BeKa Ta:kKensle sabonesauus (rpunn, noanomuenur, BAY,
renaTUT, HeIeHCTEO), YACTO € JIETANBHEIM HeXogoM. Bupyes: moryr 6eITE B moJes-
HBIMH, OHH CTHMYJHPYIOT HeATeIbHOCTh SAI[HTHBIX CHJ OopraHusmoB. MHorme
BHPYCHI, KOTOphLIE NMopaxawT HakTepuH, 0UeHb BAMHBL 018 MeIHIIMHBI ¥ BeTepHUHAa-
pHH, OHHM II03BOJHIOT ECTECTBEHHBIM IYTEM M Des XMMHYECKHX peareHTOB nobes-
naTh MHOTHMe HakTepHaibHble HHOEKITNH.

3ANMOMHHTE
Bakrepun + BonesnersopHsie 6akrepun + [Mangemus

MMPOBEPBTE CEBA

1. Kakoebl ocobeHHOCTH cTpoeHHs kneTok BakTepun?

2. Mouemy BaktepHi OTHOCAT K NpokapuoTam?

3. Kakyo pone urpatot BakTepuu B NPHPOAE W XM3HK Yenoseka?

4. Kakue mepbl npodmnakTtiku cnegyet cobnogate gns npegotepawieHns baktepu-
anbHbix 3abonesaHuin?

5. Kakoebl 0cobeHHOCTH CTPOBHWA W H3HEAEATENLHOCTH BUPYCOB?

6. Kakue evpycHbie 3abonepanus Bam W3eecTHbl?
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Yro npousoiger, ecnu ece Baktepun Ha 3emne Bygyt yHuutoxkenn? Ceon oteer obo-
cHy#Te. MoxHo nu cuutath BHMpYC opraduamom?

YIS

Mosa naGoparopus

BbINOJIHUTE 3AJAHHE

Ucnonbays fAononHMTENbHBIE HCTOMHMKK MHGOPMAaLMK, NOArOTOBLTE OAHO M3 chegy-

olWKxX cooblleHHH (No cornacoBaHHIo C y4HTenem).

1. BonesHu, Bbizbiaemble BakTepuAMM y yenoeeka (pacTeHWH, >KMBOTHBIX), H Mepb
HX NPOdHNAKTHKM.

2. Ponb Baktepwi B npupope.

3. Ponb BakTepuid B XKUIHW YeNoBeKa.

4. boneanu, Bbi3biBAaEMBbIe BUPYCAMH Y YENOBEKA, W Mepbl HX NPOgUNAKTUKH.

[ 370 MHTEPECHO |

3aboneeaHusn, UMEIOLLHWE BUPYCHYIO NPWPOAY, M3BECTHbI C rNyBokoW APEeBHOCTM.
3nuaemun ocnbl B Kutae u Muaum oTmeueHsbl ewe B ucTouHKKax X Bexka Ao Hallen 3pbl.

Mepeywo BakuuwHauuio B 1796 roay npoeén aHrnuickui Bpad Jaeapa [keHHep
npotve ocnel. B XX sexke npoeogunu eBceobuywo BakuWHaUMIO HaceNeHMA NPOTHUB
ocnbl. 3T0 NPHBENO K PE3KOMYy cokpalleHuio 3abonesaemoctu, v 8 1977 rogy 6bin
3aperdcTPHPOBaH NocNegHWH CNyYal 3apaXkKeHHsA BHPYCOM OCnbl.

ANA TIO603HATE/IbHbBIX

Dns 6opbbul ¢ BonesHeTBOPHBIMK BaAKTEPHAMKM NDUMEHSAIOT CTEPHUAH3ALUMIO, nacTe-
pu3aumMio M aesvHdekunio. Cmepunusayus — nNPOUECC YHUYTOXeHUA baxtepui
¢ nomolusio Temnepatypel cebiwe 100 °C, ynsTpaduoneToBbiX NydeH, ynsTpasgyka
u 7. A. Crepunnaauma npumensietca ans obeszapaxMeaHia MEAHUMHCKMX WHCTPYMEH-
ToB. flocmepusoyuds — MHOTOKPaTHOE HarpeBaHWe NPoOAyKTa fo TeMnepartyps
60—70 °C. MNactepuaoaHHOE MONOKO Bbl MOMXETe YBMOETb HA NpWNaBKax NpoAyKTo-
BbIX MarasuHos. Jesurghexyus — yHWITOXKeHWe BakTepWi ¢ NOMOLLBIO CeuUanbHbIX
XMMHYecKux BellecTs. Tak, xnop aobasnsaioT 80 MHOrMe Ae3uHpULMPYIOLLMe cpeacTaa.

H3 HCTOPHH HAYKH

OTKpbiTHE BUPYCOB NPMHALNEXHT pycckomy ydénomy Jmumpuo HocughoBuuy
HBaroBckomy, kotopbii 8 1892 rogy onybnukosan paboTy No U3y4eHHIO MO3aHUHOH
Bonesnn Ttabaka. Meanosckui yctaHoewn, uto Bo3byguTens 3tol BonesHn wmeer
O4YeHb Manble pa3Mepbl, HE PACTET Ha NMTaTenbHbiX cpefax W He obHapyueaercs
B CBETOBOM MHKpockone, Ero Hasganu eupycom.

Mocne aToro OTKPLITHA HAYANOCH AKTUBHOE W3YYeHWe BMPYCoB, a MBaHOBCKMM CyM-
TaeTcA ocHoBaTenem Bupycoaozuy — HayKku o BMpycax. Ho yBHGETh BMPYCHI YYEHBIM
yaanock Tonbko B 1939 roay nocne waobpeTeHWa 3NeKTPOHHOMD MMKpOCKONA.
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KPATKOE COAEPKAHHUE I''TABDI 2

Krerrka — sneMeHTApPHAA efUMHHNA HH3HH Ha 3emne. Ona obnagaeTr BceMH NpH-
SHAKAMM ¥KHBOTO opragusMa. JUHBEIE OPraHU3Mbl JeNATCs Ha JoAfepHbIe, HIH IIpo-
KapHOThI, H sepHbIE, IIH 3VKAPHOTHI.

KneTka moOKpHITA Hapy:KHOI MeMmOpaHOil, BHYTpeHHee COJep:KHMOe KJIGTKH
HaskIBaeTcA nuTomaazmoii. Ilnronnasma ofkefHHAET BCe KJETOYHBIE CTPYKTYPH
u obecnneuHBaeT UX B3auUMoAelicTEMe. B muTonnasmMe HaXOAUTCA AAPO, COAeprKaniee
HACTENCTEEHHBIH MATEpHAJ, ¥ OPraHOMALI, BEINOJHAIONIME pAsIUudHble hyHKEIIHM,

JKuBbie opraiUaMel HA HAIel IIaHeTe 04eHb PAZHOODPAZHBI M MHOTMOYHC/IEH-
HEI. K foafepHBEIM OpraHH3sMaM, HIIH IPOKAPHOTAM, He HMeIOIIHM B KJIeTKe odopM-
JIeHHOTO Afpa, 0THocATcA Dakrepun. K AfepHEIM OopraHM3MaM, HJIH 3YKAPHOTAM,
OTHOCATCH IpUOEI, PACTEHHA H HHEBOTHEIe. BHpycEl — HekneTouHasn dopMa HH3HHA,
OHH ABIAKTCA BHYTPUKIETOYHBIMH MADASHTAMU JPVIHAX OPraHH3MOB.

Jlioboit opraiMsM — OMHOKJIETOYHBIH HIAM MHOIOK/JIeTOYHBIH — NOpejcTaBaser
cof0li CIH0MKHYID CAMOCTOATENBHVI) CAMOPerVIHDPYVIOIOVIOCH JKHEVH CHCTEMY.
OH ofMeHHMBaeTCA BellecTBOM M 3HeprHel ¢ OKpy:Kalomleil cpefoii, ciocobeH K pas-
MHOKeHH. [[na Toro 4Todsl BEIKHTE, OPpraHHEMaM HeoDXoQHMMO ABIIIATE M THTAT-
ca. [Iurtanue mosker BbITh aBTOTpOMHLIM (KOrjga opraHMsM caM CHHTesupyer cebe
OHTATEIbHLIE BEIIeCTEA), FeTepoTpOdHBIM (KOrIA OH IMOIMIOIIAET FOTOBRIE MHTATE b
HBIE BelllecTBa).

MHOTOKJIeTOYHEIH OPraHU3M — 2T0 efinHoe Ienoe. OH COCTONT U3 KJIeTOK, KOTO-
phle 00BEAUHAKTCA B TKAHH, OPTaHEl M CMCTEMEI OPTAHOB.

OpranusMsl, Hacensiomue 3eMJI0, COCTABAAIOT opranudeckuit mup. na yaob-
CTBA M3YVUEHHSA MHUBOH IPHPOILI 0PraHU3Mb]l PACODEIe AKT 10 FPYIINAM — KJIACCH-

pumpyor.

1 IIpoexThl 1 HccaeOBaHUA |

1. Knerka — aJleMeHTApHAA eIHHHILA MKH3HH Ha 3eMie.
2. Pasnoobpasye XHBBIX 0PpraHH3MOB.
3. Musoii OpraHH3M — CAMOCTOATE/ILHAH CAMODEryJIHpYIOHIAACHA cHCTeMa.

4. IIpuEUNLl KIaccHPHEAIIHH HUBLIX OPraHHM3MORB.




InaBa 3
OPrAHM3MbI U CPEJA
OBMNTAHMNA

Kaxpapii opraHuam obutaer B onpege-
neHHod cpege. Cywecteya B HeH,
OH MOCTOAHHO MCMbITbIBAET BO3JEHCTBHE
pa3nuuHbiXx (PaKTOPOB, K KOTOpPOMY
BbIHY>KAeH npucnocabnueartbca. B ceoio
odyepeab, nobble OpraHU3Mbl  camu
MOTYT OKa3biBaTb B/IMSHWE Ha YC/IOBMA
CBOEro CYLWECTBOBAHWA W M3MEHSTb WX.

Bbl Y3HAETE

— O TOM, KakWe cpeasl obuTaHua Boisa-
KT Ha HﬂLF.lEI:i nnaHeTe;

— O TOM, KakK ¥HBbleé OpraHuambl nNpu-
cnocabnuMBalTCA K pasnuyHbiM ycno-
BHAM CYLIECTBOBAHWA, B TOM 4Yucne
M HeBnaronpusTHbIM;

— O B/IMAHHK HA HU3Hb XHBbIX CYLUECTB
CE30HHbIX W3MEHEHWN;

= 0 TOM, KaK ¥WBblé OpraHuimbl H3iMe-
HAKOT CBOK cpefny 0buTaHuA.

Bbl HAYUUTECDH

— 0BBACHATL B3aMMOCBA3M OPraHM3MoB
H OKpYXKalollen cpeapl;

— NPUBOAWTE NPUMEPbLI npucnocobne-
HHA pacTeHWH W MHBOTHBIX K cpege
obuTaHHRA:

— HayyHo obocHoBbiBaTe oBycnoenex-
HOCTb BUONOTHUECKUX ABNEHHH.
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§ 1 5 CPEAbI OBUTAHHNA
L

Crea osHTAHMA. [IpupoAHBIe YCI0OBHA
HA Halueil niaanere pasHoobpasasl. Yacrs

1. Tge obutaoT opraHuamm? OpPHPOALI, OKpy:Kalollas KHBOH opra-
2. Yro HeobXoaMMa opraHM3Mam ana HH3M H OKa3BIBAIOINAS HA Hero BIHAHHE,
HHIHHT Ha3kIBAeTCA cpemoi ofwramma. Kamawni

OpraHMaM MOJKET PACTH, PAZBHBATLCH
M PA3SMHOMATHCH TOJBKO IPH ONpEAe/IéH-
HBIX YyCIA0BHAX cpeibl obutanma. Cpejga oOMTaHMSA KaxJOro OPraHH3Ma COCTOHT
H3 MHOKeCTBa 3JIEeMEeHTOB JKHBOH H He:XHBOH NPHPOALl H 3JeMeHTOB, IPHBHOCH-
MBIX JleATeTLHOCTEIO Ye/IoBeKa.

IIpn sToM OZHH 3JIeMEHTHI MOTYT OLITE HeOOXOLHMEI OPraHH3IMY, APYrHe —
HACTHYHO HIH OOJMHOCTEIO Oe3pasIHYHLL, & TPETHH OPraHH3Mbl OKASBIBAIOT OTPHIIEA-
TelbHOe BosaeicTee. Hanpumep, obATameMy B Hecy 3ainy-benaxky HeobXolHMbI
ANnd AKHU3HH pacTeHHA, KHCIOpoX, Boja. Bes Hux oH oboliTHch He MoxeT. A NeHb,
KOYKa, BAJYH He OKABBIBAKT CYIIECTBeHHOTO BAHMAHWA Ha JKHU3HB 3aiina-6enaka
(puc. 76). Huorga oH MOMKeT HCIIONB30BATE HX AJS TOTO, YTOGEI CIPATATECSA OT XHIIT-
HHKA HIH VKDBITLCHA OT HEIOI'oAkI.

Jronorunyeckue parTopsl — HT0 SABIEHNUH, CBONCTEBA M 3JIeMeHTLI cpelbl 0buTa-
HHA, KOTOpPbIe BIHAKT Ha OPraHu3M. JKOJorHYecKkHe (PaKTOPLI BKIKYAKT YCIAOBHA
H pecypchl. YeIoBHA cpefkl He moTpebnatoTca opragmamamMu. K mx uucnay oTHOCAT
TEMIEPATYPY, BIAXKHOCTE BO3AVXA, COJEHOCTH BOJALI, CONep/KaHWe BATPASHAIOIIHX
BellleCTB B IIOYEBE.

Pecypchl CPE/LI obuTanuA notpebadlorca oprasusMaMu. J[aa GoABINMHCTBA
OpraHH3MOB HeoOXOAHMEBIM pecypcoM ABiadeTcA KHcaopoX. Ilna pacTeHuii pecypca-
MH ABIAKTCA CONHEYHBIH CBET, BOJA, YIMIeKHCIBIH ras. PecypcaMu ana TpaBoan-
HEIX JKHBOTHRIX CIVKAT PACTEHHH.

Pecypcom ana »KHBBIX OPraHHM3MOB MoOKeT ObITh nNpocTpaHcTBO. PacTeHHAM
HeobXoguMO BOSAVIIHOE NPOCTPAHCTBO AJIS YCBOCHMS COJMHEYHOH SHEePrUH M HEKO-
TOpBIH 00BE€M IMOYBBl ANA NOoTpebleHHA BOAbl ¢ PACTBOPEHHBIMH B Heill MHHepaJb-
HBIMH BeIlecTBaMH. PACTHTENbHOATHLIM KHBOTHBIM HeoOXOMHM YyYaCTOK macTOm-
ma. Jlna Tam aTo MoxkeT OBITE 9ACTE IMCTA, & JJIA CTAJA CTOHOB MAcTOHIEM COyKaT

Puc. 76. 3aau-benak B necy Puc. 77. CTago CNOHOB B caBaHHe
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OeCATKH KBAJPATHBIX KHJIOMETPOB CaBaH-
HeI (puc. 77). XHUIHBIM XHBOTHEIM Heol-
XOMMA OXOTHUYbA TEPPHUTOPHA.

ABH[}TH‘{E{:HHE, BHOTHYECEHE H AITPO-
NOTEHHBIE ©AKTOPLI. HepE‘IEHb SKOJOTH-
yecKHX GaKTopoB MoxeT OGBITH OUYeHb
Goasmum. Ilo ognoit s KnaccuduKaini
MX pajfiefaloT HA TPH IpyInsl: afHoTHYe-
cKHe, DHOTHYeCKHEe H AHTPONOTeHHbIE.

AbnorHueckne pakTopsl — 3T0 QaKTO-
PBI HeXHBOIl npupoasl. Cpeil HUX BhIfe-
JAIOT OpeXjae BCero KauMaTHdeckue (coii-  ConHedYHbIn cBeT
HeYHbIl CBeT, TeMIeparypa, BiaakHocTb) Kak abuoTuyeckuin dpakTop
H TeppHTOpHAILHEIE (peabed, cBOHCTBA
MOYBEl, CONEHOCTE, TEYeHHA, BETED).

CorHevHEIIT CBeT OKASKIBAET BAHAHNE HA MHOTHE BHAR! JKHBRIX opraEuaMoi. OT
COJIHEYHOI'0 CBETA 3ABHCHAT TEMIIEPATYPA BO3JAYXa, CKOPOCTE HCIAPEHUA BOALI, ABH-
JKeHHe BOSAYIUHBIX M BOJHLIX HOTOKOB B npupoje. ColHeyHLIH CBET CAYMKHUT AJIA
OpPraHM3MOB HCTOYHHKOM HNePBHYHOH sHepruH, 6e3 KOTOpPOl HeBO3MOYKHA JKH3Hb.
ConHeuHbIH cBeT HeOOXOOHM ANA MHOTHX IIPOIECCOB, CBASAHHBIX ¢ POCTOM H pas-
BHTHEM JHBLIX OPraHM3MOB, 00MTAIOIIMX HA MOBEPXHOCTH 3eMJIH HIX BOIH3H Hee,
a TaKMe JJA DonbInei MacTH BOAHLIX OPTAHM3MOB.

BuorHueckue GakTopbl — 2T0 COBOKYIHOCTh BAMAHMA OJHHX OPraHM3MOB
Ha Apyrue, pasjiddHble (popMbl B3auMogedcTBuA ocofeldl M BHAOB Mexxnay coboil,
Hanpumep, naa saiina-6enaka BamxHBIM OHOTHYIeCKHM (GaKTOPOM ABJIAIOTCA TPaBA-
HUCTBIE PACTEHHA, KOTOPBIMHE OH nMHTaeTcdA. B Tpase, cpeanm mepeBbeB W KYCTAapHH-
KOB 34AI[ YVEPEIBAETCA OT HENOTOALI, NPAYETCHA OT XHITHHKOB.

Anrponorennsie pakropsl — 370 Bee Te (POPMBI AeATEIbHOCTH YeJI0BEKA, KOTO-
pble BO3AeHCTBYIOT HA eCTeCTBEHHYIO NPHPOAHYIO cpely, U3MeHAA yCIoBHA obHUTa-
HUA KHBLIX OPraHM3MOB, HJIH e HeNoCPeACTBEHHO BJHAKT HA OTAeJbHbIE BHIbI
pacTeHHi W JKHBOTHBIX.

JIrogn ABNAOTCA OGHHM H3 BHJAOB OPraHM3MOB, HACEJNAKIHX HAINY IIAHETY.
Vike paxTOM CBOEIO CYLISCTBOBAHUSA JIIOAM OKASLIBAIOT HA HIPUPOAY 3aMeTHOE BIIH-
aane. OHO GbIBAET MOMOMHUTEIBHBIM, HO Yallle X03AHCTBeHHAA NeATEeNbHOCTh YeJI0-
B€KA HAHOCHT 3HAYHTeNbHBIH yinep6. K Hanbonee cymecTBeHHBIM aHTPOMOTeHHBIM
dakTOpaM OTHOCAT XHMHYECKOE 3aTpASHeHHe BOALI, BOZMYXA W IOYBEI.

BAHAHHE 5KOJOTHYECKHX $AKTOPOB HA OPTAHH3MBI. DKomorndeckme daxkTopsl
B ONpupoje JeficTBYIOT B BHAE CA0MKHONO KOMILTekca. B saBHcHMoOCTH OT Toro, rje
JKHUBYT MPeJCTABUTENH PASHBIX BHAOB OPraHM3MOB, HA HUX JeiCTBYIOT pa3HbIe KOM-
MJIeKChl 9K0J0rHYecKkHX (pakTopos. KoMILTeke skonornyeckux akTopos, 6e3 KoTo-
PBIX OPTAaHH3M CYIIECTBOBATH He MOXKeT, MpeAcTaBafeT cofoil YCIOBHA KHIHH
AAaHHOIO OpraHuaMa.

Pasnuunble opraiusMbl [10-pPasHOMY BOCHPHHHUMAIOT H HEOAHUHAKOBO PeArHpyIOT
Ha OJHHM M Te e dKOJOrHYecKHe pakTopbl. B pasHbIX KIMMATHYECKHX HOAcCAX
BCTPEYAIOTCA pasHble pacTeHHA. THI pacTHTeNbHOCTH ONpeleSIAeT BHAOBOMH COCTAB
oOHTAIOIIHX Ha 5TOH TePPHTOPHH KHBOTHBIX, rpHboR, GakTepmii. B ycmormax
MOBBIIEHHONH TeMIepaTyphl ¥ HH3KOH BIAKHOCTH CYINECTRBYIOT PACTEHHA H XKHBOT-
HBIE OYCTEIHL. B TYHApe pacTeHHA H JKHBOTHLIE YYBCTBHTENLHLI K HEJOCTATKY BJIa-

L
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Puc. 78. O3épHan NArylwKka v NarylwaYysa MKpa

' ¥ CIOCODHE! NepeHOCHTL HU3KHe TeMnepaTypsl. Bee npucnocobnenus opranms-
MOB K CYIIeCTBOBAHHIO B PA3/MMYHBIX YCIOBHAX BhIpaboTanMch HCTOPHYECKH.

Ixonornyeckre GakTophl GOPMHPYIOT cpefbl 00UTAHAA: BOAHYIO, HA3€MHO-BO3-
AYUIHYIO ¥ nmouBeHHYII0. Cpenoil ofMTAHNA CAYHAT TAKME CAMH OPraHU3MBI, B KOTO-
PBIX KHBYT JApPyrue oprammambl,. MHOr#Me BHAL MKHBBIX OPraHH3MOB KHBYT
B HECKOJBKHX cpeaax oburannsa. Hanpumep, v HaseMHEIX pacTeHHi nmobern Haxo-
AATCA B BO3AYIIHOI cpefle, a KOpDHH — B no4se. O3épHEIe TATYIIKH HUBYT B Boje
M Ha cyme (puc. 78). OHHM 3HMYIOT Ha JIHe BOJOEMOEB, BECHOH pa3MHOMKAIOTCA B TOJ-
me BoAbl. JleToM JATYIDKH 06MTaIT MPeMMYIIecTECHHO Ha cyule. 3/leck OHH 0XO-
TATCA HA JIETAIOINMX HACEKOMBLIX M APYIHMX MeJKHX XHBOTHRIX. B serHee Bpems
BOAOEME! CAVIKAT JATYIIKAM MECTOM OTALIXA M VKPLITHEM OT BDATOE.

Bee cpean obuTanmna HeogHopoaHsl. HanpuMep, Bojla Kak cpefia o0MTaHNA MOMAKET
ObITE NMpecHOM HMJIH COJMEHOH, cToAYell MAM Tekydeid. HaseMHo-BO3AYIIHAA cpeja
BKJIOYaeT Jeca, crend, nycteiHu. IToaromy B mioboi cpese obMTaHMA OPraHU3MEI
HacenAT Haubosee 6ArONPHATHLIE YHACTKH — OTO MecTa OBMTAHHA OPraHU3MOB.

3ANOMHHTE

Cpega oburanus + Ycnosua u pecypcei cpegsi * IJkonornyeckHe ghakropsi:
JEHOIHH&C#HH, EHGTHHEI’:KHE, aHTpOMOreHHbIE

lMPOBEPbLTE CEBA

1. Yro Takoe cpega obutaHua?

2. Yem ycnoBMA OTNHYAKOTCA OT PECYPCOB Cpeabl?

3. Kakue pecypcbl HeoBXoguMbl ANA KU3HK PACTEHHH W XKHMBOTHBIX?

4. Kakue hakTopbl HEXKMBOW NPHPOAbI OKA3bIBAKOT BAWAHWE HA OpraHM3mbi?

5. MNepeuncnute abHoTHYECKHE thakTop.l.

6. Mouemy npy BonbloM KoNMYECTBE BOAbI PACTEHWA B TYHAPE PacTyT oueHb Mep-
neHHo?

NnoAYMAMWTE!

Kakue M3 akonoruyeckux (hakToOpoB OKa3blBaloT Haubonbluiee BAWSAHWE HA NPUPOAY
100 B HacTtosllee epems’?
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IIIIIIIIIIIIIT I,

Mos nabGoparopus

BbIITOJIHUTE 3A4AHHUA

1. Oxapakrepuayite abuoTHyeckHe, BUOTHYECKME M aHTponoreHHsle hakTopbl.
MNpHeeguTe npMMepb! (hakTOPOB KaXAOH U3 3THX rpynn.

2. OnWlwMTe nNpolecchl, NPoXodsAliHe B *MHBbiX OpraHM3Max ¢ yYacTHeM COfMHeYHoro
CBeTa.

3. Hasoeute 2—3 Buga pacteHWin U 2—3 BMAA KMBOTHBLIX, OBMTAIOWMX B YCIOBHAX
HW3KOW BNAXKHOCTH.

4. NpueeguTe npuMepbl haKToOpPOB, CBA3aHHbIX C AeATeNbHOCTLIO YenoBekKa.

5. Mayuus TekcT naparpada v AONoNHKTENbHbIE HCTOYHHKH WHOPMAaLMK, 3anoNHuTe
tabnuuy 8 paboyel TeTpagM.

Cpepabl XXH3HH JKHBble OpPraHM3IMbl, HACENAIWHE CPeaY XKHIHH

ANA TIO603HATE/IbHbIX

Ha kakaplit OpraHMaMm OgHOBPEMEHHO AEHCTBYET HECKOMBKO IKONOrMYecKHX dak-
Topoe. [pu 3ToM 0gHH M3 HHUX MOryT BbiTh BAArONPUATHBIMK, ApYrHe — M3BbITOYHBIMM
WNM HepocTatouHbiMK. Hanpumep, Ha TeHenioBuBble pacTeHUs MOXKET HeraTMBHO Ae-
cTBOBaTb M3BbITOUHOE KOMMYECTBO CBETA W Tenna, Hegoctatok sogpl. lMpu ogHospe-
MEHHOM AEHCTBMH Ha OpPraHW3M OfiMH M3 haKTOPOB MOXKET CMAr4yaTh AeHCTBHE APYIUX.
Hanpumep, HeQocTatoK MWLM »KMBOTHbIE NYYlLE NEPEHOCAT B TEMJIYIO MOroAy, Yem
B O4YEHb XONOAHYIO.

OpraHuambl npucnocobnexsl K U3HW B TaKMx MecTax cpefbl obutaHus, rae fen-
CTBYIOLLME Ha HWUX chakTopbl HaubBonee BnaronpuaTHbL. 3a Npeaenamu ITUX MecT obu-
TaHWA HEKOTOPbIE 3IKONOTMYECKHE haKTopPbl /15 OPraHW3MoB MOryT BbiTb HACTONBKO
HebNaronpUATHBIMM, YTO Bbi3bIBAKOT WX rMbenb. Takue hakTOpPbl HA3bIBAIOT OrPaHUYM-
BaloWmrMK. [INA OfHHX JKHBLIX OPraHM3MOB OrPaHWYHBAIOWMM AKTOPOM MOKET BbiTh
HefQocTaTok Tenna, anAa gpyrix HegoctatodyHoe — KONWYeCcTBO Bharu.

Kak Bbl 3HaeTe B NpUpoO/ie BCE B3aUMOCBA3AHO, HUYTO He CYLLECTBYET H30NWPOBaH-
HO APYr OT Apyra, Kaxkgoe cobbiTWe MPAMO WKW KOCBEHHO CBA3aHo ¢ Apyrumu. Ecam
3HaYeHWE KaKoro-nMbo OQHOTO MAWM HECKO/BKWX (PaKTOPOB CTAHOBMTCA MPHYMHOW
rubenu ofHOro BMja OPraHW3MOB B KOHKPETHOM MecTooBMTaHWM, To 3TOT dhakTop
Byner HeraTMBHO BAMATb Ha BCE OPraHW3Mbl, NPHYEM BAMAHWE haKTOPa MOXET oKa-
3aThCA NPAMBIM WAM KOCBEHHbIM. Hanpumep, B NeTHWH Nepuof HacTynuna sacyxa,
KoTopas OyaeT oTpUUATENbHO BAWATE HA POCT W Pa3BUTHE J/IYTOBbIX PacCTEHMH.
Hepocratok KOPMOBbLIX pacTeHWH NPUBEAET K CHHXKEHMIO YMCNEHHOCTU PacTUTENbHO-
AAHBIX HACEKOMBIX, MX NHYMHOK, NONEBbIX MbllweH. YMeHblUeHWe pacTeHHH, HaceKo-
MbIX, MbILLEH HEraTUBHO CKaXKETCA Ha YMCNeHHOCTH NTUL. MoXHO caenaTh BbIBOJ, YTO
BO3[1EHCTBUE 3ACYXW HA HACEKOMbIX, MbILLEH M NTHL, ABNAETCA KOCBEHHBIM BAWSHHEM.
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§ 1 6 BOJ/IHAS CPEJIA OBUTAHUSA

Bona B npurojiE. Bogaasa cpesa 3aHHMMa-
er npuMepHo 71% mnDoBepxHOCTH HaUIeH

1. Kakue opraHuamel obuTaioT B BOQHOH nnadeTsl. Boja BeTpedaerca B npupoje
cpepe? OOHOBpEMEHHO B TPEX ArpPEraTHBIX COCTO-

2. Kakue npucnocobnenuns k obuTanHio AHUAX: JKHJIKOM, TBEPAOM H razoobpas-
B BOOHOW Cpefe ecTb Y MBOTHbIX? HOM.

Ilpupogabiec BOZOEMBLI MOMKHO pasge-
JAUTh HA cojdéHble ¥ npecHble. Conénsie
BOOOEMBI — 9TO OKeaHLI, MOpA, COJMEéHBIe o3épa. K mpecHRIM BomoéMaMm OTHOCAT
PEKH H 03€pa, a TAKJKe BPeMeHHEIe, NePechIXalliie BOSOEMEI — JIVKH.

Obmue 3anacel BOALI Ha HaMlell ITaHeTE pacHpefesleHbl CAeIVIOIIHM odpazoM:
B OKeaHax cogep:kurca 97% Boawl, B tegaukax — 2% , MOA3eMHBIC BOAKI COCTABIAIOT

A

102 Puc. 79. OpraHm3msbl, obuTaowme B BoAHOW cpepe: ynuTKa-kaTywka (a), dopens (6),
packa (B), HayTunyc (r), namanTtrH (a), canamangpa (e)
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1%, B pexkax # ozépax cogepsxkurca 0,01% soast. B Buae napa 8 BosgvurHoit obo-
JoYKe 3eMJIH HaxoauTcd okoso 20 Teic. T Bojsl. B IpHpoJe NOCTOAHHO IPOUCXOAHT
KPYTOBOPOT EOJEIL.

Bopgran cpega ofutanua obnagaer cROHCTBAMH, KOTOPEIE JeNaiT €€ GIaronpH-
ATHOH J7A KH3HM MHOMKecTBa opraEusmMoe (pue. 79). Boge npHcynin TakHe CBOI-
CTBA KaK IIPO3PAYHOCTh, BEICOKAN IJIOTHOCTh, TENI0EMKOCTE — CHOCOBHOCTH
6BICTPO HATpeBAThLCA M [OJT0 VAep/KHBaTh TEILIO.

ILrornocts BojAbl. ILToTHOCTE BOALI HAMHOrO 60JbBINE, YeM ILJIOTHOCTEL BO3JVXA.
BricoKas IJIOTHOCTE BOJBI ONpeJeNdAeT eé 3HAYHTEeNBHYI0 BBRITAJTKHBAKIIYVIO CHIY.
B Bojge ofineryaeTcsa Bec OPraHM3MOB M NOABJIAETCHA BO3MOYKHOCThH BeCTH NOCTOAH-
HVIO JKM3HBb B BOJIHOH TOJIIIE, HE ONYCKAaACh HA JHO.

B npecHoBoaHBIX BOJOEMAX PACKA M BOAAHON rHalMHT CBOBOAHO NIABAIOT
Mo BOJAHOH MOBEPXHOCTH, a BOAAHOH TRICAYETHCTHHK MOJHOCTHIO ITOTDYIKEH B BOAY.
V TpéxMHCTHOrO IMIeTKOBHHKA ABA BHAA JHCTLEE — IEpPHCTHIE NOABOLHEIE U Hoee
HIMpOKHe MIaBaloliue.

B soaHOM cpefile OpraHHU3Mbl pacOpOCTPAHEHEI OT NOBEPXHOCTHONH NIEHKH BOIBI
0 IPUIOHHEIX CJN0EE oKeaHa. MHorHe BHABI HecMOCOOHEIX K AKTHBHOMY ILJIABAHHIO
OPraHU3MOB Kak OBl DapAT B BoJAe, HAXOAACE B HeH BO B3BelIeHHOM COCTOAHHH.
CoBOKYIHOCTE MeJKHX BOJAHBIX OPraHHM3MOEB, KOTOPBIé IACCHBHO IEpPEeHOCATCH
BOJAHBIMM MACCAMM, HASLIBAIOT INIAHKTOHOM (OT rpey. niaankmoc — GIy»Kaaiomniuii)
(puc 80). [In1aHKTOH COCTOMT B OCHOBHOM M3 DaxkTepHii, OlHOKJIETOUHEIX M HHUTYA-
TBIX BOAOPOCTEH, MEMIKHUX PAYKOB, YepBel M PA3MMYHBIX JIHUYHHOK.

IInoTHOCTE BOJABI 3aTPYAHAST aKTHBHOe HepeABHxenne B Heil. [losTomy GeicTpo
IJIaBalolye *KUBOTHRIEe HMeloT 06TekaeMyio (GOPMY Tesla M XOPOIIO PA3ZBUThLIE OPra-
HBI NepeABHKeHHA. K HIM O0THOCATCA MHOTHe PBIGBI, KHTHI, KAJTEMADHI.

B cBA3M ¢ BEICOKOH IJIOTHOCTEI BOAEI JaBJIeHHe ¢ INIYOHHOI CHJIBHO YBEJTHYHBA-
ercs. Boga napuT Ha OpraHuaM co Beex cropoH. [myfoKoBOgHEIE 3KHBOTHEIE cIIOCOf-
HBEI MepeHOCHTE JaBleHHe, KOTOpOe B TBICAYH pas BhIlle, YeM Ha NOBEPXHOCTH
CVIIIH.

IMoaeu:xHoCTh BO/LI. XapakTepHoH ocobeHHOCTRIO BOAHOMN cpelbl ABIAETCA e
MOABMMHOCTE KaK B CTOAYMX BOJOEMAaX, TAK M B TEKVIIHX peKax u py4sax. B Mmopax
M oKeaHaxX HabmMoJaTCA NPUIMBEI M OTJHBBI, MOI[HEIe TeYeHHA, IIITOPMEI.

JIeukeHHe BOJABl obecneuynBaeT cHal)KeHHMe BOJHBIX OPraHM3MOB KHCJIOPOAOM
M DHTATEJbHEIMH BellleCTBAMH, IPHEOAHT K BEIPABHHEAHHIO TEMIIEPATYPEI BO BCEM
BofoémMe. B ozépax BojAa mepeMeniaeTcA NoJ AeHCTEHEM EETPA M PA3HHIE TeMIIe-

paTyp.

TEMHNEPATYPA BOABI. C roybuHoit TeM- \ & /
mepatypa BOJALI B BOJOEMAX MeHHeTCH. ¢ // .
B snerHee BpeMs BepxXHHe cJ0H BOALI ' _ o ” oy
Tellee, YeM HHUMHHe. 3UMoH Habiwmaer- e 3 "!

ca ofpaTHoe #ABJIeHHe, M TeMieparypa
BOJABI Ha [‘JI}?EHHE BhEIIIIE, 9Y&M B BeDXHHX L ‘ 3
CIOAX. HUET‘DMF MHOI'He BOJIHBIE HHBOT- .
HBIE¢ MepeMelfarTcd 3IHMOBATE Ha JHO t .
u B rnyfokue AMBI. 3aMeTHO MeHAETCA 3 ok ,.r
TeMIepaTypa BepXHHMX CJI0EB BOABI H L .
B TedeHHe CYTOK. JleTHHM BeYepoM OHa
Temnee, a YTPOM XOJIOAHEe. Puc. BO. MNnaHKTOHHBIE OpraHU3mel

how R
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§ 16. BogHan cpeaa obutaHua

Puc. 81. Mopckue opraHuamel: oceMmuHor (a), kocatka (6), megysa (s), kopanne (r),
omap (a), peibe (e)

Opuako KonebanMA TeMIepaTvphl B BOJAHOH cpefle He GLIBAOT pPe3KHMH. JTO
CBAZAHO C BRICOKOH TEIJIOEMKOCTEIO BOALI. OHa MeJJIeHHO HATPeBaeTcsa M MOTJIOIA-
eT MHOT'O TeIJa, a IpPH MOXOJOJaHHH BOJA MelJeHHO ormaér remno. [TosTomy TeMm-
nepatypa Bojkl He MeHAeTCHA Tak OGbICTPO, KaK TeMueparypa sosjayxa. Takue Tepmo-
JuHAMHHeCcKHe 0cODeHHOCTH BOAHOM cpedbl CO34AI0T BIaronpMATHLIE VCIOBHA A1
JKHBHH.

CONEPKAHHME KHCIOPOJA B BOJAE. Cofep:kKaHHe KHCIOpPOJAAa B BOJe 3aBHCHT
OT TEMIEPATYPEI BOALI, IMyOHHEI BOAOEMA, CKOPOCTH TedeHHA. PacTBOPHMOCTE KHe-
Jopojaa B BOJle He 04YeHb BEJIMKA H CHJIBHO VMEeHbIIIASTCH IPH 3ArDASHEHHH H HaArpe-
BaHUH BoAnl. IloaToMy B BOgoémMax OGBIBAIOT 3aMOpbl — MAaccOBas 'HOelb KHBOT-
HBEIX H3-3a HeXBATKH KHCJOPOJA.

JleTHHe 3aMOpBl BOSHHKAKT NPH MOBLIIIeHHH TeMIEPATYDEl BOALI M YMeHBIIe-
HHH PACTBOPHMOCTH B Hell KHcJIopoJa. 3MMHHe 3aMODBI cIyVYalTca npu obpasosa-
HHMH TOJICTOI'O CJIOA JIbJA M CHEXXHOIO IIOKPOBA, KOTODBIE NPENATCTBYIOT AOCTYIY
BO3AYVXa B BOAY.




CHaYaH C

R LW @ W G PR LW N W G PR
[maga 3. OpraHn3Mel 1 cpefa obUTaHuA

Puc. 82. NpecHoeofHLIe opraHW3Mel: Bonswol npyaoewk (a), anopen (B), packa (B),
peyHoun pak (r)

Coniénocts Bojibl. Bofa ABnfAeTcs pacTBOPHTEIEM MHOMMX XAMHYECKHX BeIIleCTE.
Braarogapa aToMy B BOAOEMAX cOfepaTcA PaCcTBOPhI Pas3JaMYHBIX coJeit. Boaa,
B KOTOpPOH pacTBOpeHo MeHee 1 r MUHepaidbHBIX BellfecTs Ha 1 J1, HaseIBaeTCHA Ipe-
cHoii. Takaa Bojga B peKax, MHOTHX O3€pax, NpyJAax.

Jna AHU3HE NPeCHOBOJHBIX MHBOTHBIX CYIeCTBeHHOE 3HAYeHHe MMeeT pacTBO-
pPEéHHBIN B Bode Kanbnuil. Monmwekn, pakoobpasHble H IpYyTHe KUBOTHBIE HCIIONb-
3VIOT ero AJAA NOCTPOeHHA DAKOBHH, HAPYKHOIO CKeJeTa.

B okeaHax, MOpPAX M HEKOTODBIX O038paxX BoJa ropbko-coiéHad. B Hell pacTso-
peHO GoJblIOe KOMHYecTBO cojeil. Cpeiu HUX IepBOe MeCTO N0 3HAYMMOCTH AJIA
JKMBOTHBIX 3aHMMAaeT MoBapeHHasA conb. ConéHasa Boga MMeeT GOMBINYIO ILIOTHOCTh
10 cpaBHeHHIo ¢ NpecHoil. PacTeHHA M KUBOTHBIE, 0OHUTAION[HE B MOPAX M OKeaHax,
HAa3sIBAKOTCA MopcKHMH (puc. 81). Opranmamer, ofHTaIHe B NPeCcHOBOJHEIX
BOJIOEMAaX, HABHIBAIOT NMpecHOBOMHBIME (pHc. 82).

THOHYHO MOPCKHEe M THIHMYHO NPEeCHOBOXHBIE BHALI KHUBOTHBIX He NEpPeHOCAT
3HAYMUTEIbBHBIX H3MeHeHHil coléHocTH BoAbl. Majpenopossle KOpajiibl He Bhijep-
JKHBAOT paye cnaboro onpecHeHusa BojAbl. B MOpAX M OoKeaHaX NpaKTHYeCKH
He 00HTAIT HACEKOMBIE. A NPeCHOBOAHBIE BOLOEMBI 0OMJIBHO HMH 3aceJIeHbl.

UCBE]ILEHHDC’I‘L H MMPO3PAYHOCTE BOJIEL. OT MOBEPXHOCTH BOJALI OTRAMKASTCA MHO-
ro conHeqyHslx Jy4eii. Ocofenno Bo BpeMs BOCXoAa M 3axojsl conuna. KonugecTso
ceera yoeiBaeT ¢ raybHMHOM BOgoéMa.

Jna ofuraiux B BojAe OPraHuaMoB 0OJBIIOE 3HAYMEHHEe MMeeT eé Ipospad-
HocTh. OT Heé 3aBHCHT NPOHMKHOBeHHE COJHEYHOTO CBeTa, UTO OYeHb BAaYKHO AJIA
doTocHHTEeSHPYVIOIMUX pacTenuil (pue. 83). B BogoémMax ¢ nmpospadyHoil Bofoil pac-
TeHHS BCTpedalnTea Ha Goaboieil rayéume, 4eM B MyTHRIX. [nyboKoBogHBIE #HHBOT- 105
HbI€ NPHCHOCOOMINCE K 00MTAHHMIO B TEMHOTE.
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§ 16. BogHan cpeaa obutaHua

Puc. 83. NamuHapua (a), dykyc (6), neiicoHenus (B), kopannuHoBwle Bogopocnu (r)

3AIMOMHHTE

Conénsie u npecHpie Bogoémpt » lnankron « Tennoémxocrs » [IpecHoBogHbie
H MOpPCKHe OpraHH3IMbi

lMPOBEPBTE CEBA

Kakue ceoicTea Bofibl AenaioT eé BnaronpHATHON A8 XH3HK OpraHi3Mos?

Kak nnoTHocTb BoAbl BAMAET HA YKM3Hb OpraHMaMos?

Yro Takoe nnaHkToH?

Mouemy cnocoBHocTb BoAbl BbICTPO HarpeBaThCs U AONTO YAEPXKUBATbL TEMNO ABNA-

erca BNaronpUATHLIM YCNOBHEM ANA XHUIHWU?

HasosWTe NpHYKHbI, OT KOTOPLIX 32BHCHMT COAEPMaHHe KMCNOPOAa B Bofe.

Mouyemy NpM NepegeHKeHHWH OPraHW3MOB BOJa OKa3sblsaeT Bonbluee conpoTHene-

HHe, 4em Bo3gyx?

7. NMoueMy KuBble OPraHMambl MOrYT HAXOAWTLCA B BOAE BO B3BELUEHHOM COCTOS-
HHMKT

8. Mouemy neTom BepxHHe CNOW BOJOEMA MMelOT Donee BLICOKYIO TEMNepaTypy, HYem

HUXKHHE, a 3uMoH Haobopot?

ot o

NoOAYMAWTE!

Moyemy y4E€Hble CYMTAIOT, YTO >KM3Hb Ha Hallel nNaHeTe 3apofMnack B BOAHOH
cpepe?
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fhasa 3. OpraHnamel i cpegqa obuTaHmna

YIS,

Mos naboparopus

ANA TIOBO03HATE/IbHbIX

OfHHMK M3 CaMblX YAHBHTENbHBIX CYLLECTB Ha Halen niaHeTe cyuTakTcs myboko-
sofHble pbibbl. CBoeH YHHKANBHOCTLHO OHM 0BA3aHbl HENPOCTLIM YCAOBHMAM OBUTaHKA.

c myﬁunuﬁ H3MEHAKTCA YCNOBHMA CYLWECTEOBAHWA OPraHMamMoB, KONMHYEeCTEO CBETa
PEe3K0 YMEeHbLUAETCA, HH3KaA TeMNepaTypa BO0bl H BbICOKOE JaBNeHHe, BOT dJa.K.TDphl,
K KOTOpRbIM OpraHiambl JONAHBI HMETE 'D'CDEI:IE anCﬂOGOEJ‘IEHHE

Cumtaercs, uto Huke 1000 m Hukakux cnegos ceeta He obHapyxeHo. [oatomy
rnybokoBojiHbie pbibbl NpUcnocobnexbl K AK3HK B NONHOW TeMHoTe. HekoTopbie BuAbI
pbi6 BooBlLe He MMEeKOT pa3BHTLIX rNas, a y Apyrdx BMAos, HaobopoT, rMasa pa3suThl
O4YeHb CHNAbLHO.

Ewe ogHo uHTepecHoe npucnocobneHne — 370 ocobble opravbl, KOTOpPbIE MOrYT
CBETHTLCH, MCNONL3YA IHEPTHI0 XMMHUYECKHMX peakuWi. TakoW ceer obneruaer nepe-
ABHMeHWe W NpHMaHHBaeT aobbiuy.

Mockonbky pasHoobpaive BUOOB M KONWYECTBO OPraHHMIMoB C rNyBUHOW yMeHblUa-
eTcs, TO U NHLLM OCTaeTca oYeHb Mano. MNoatomy rybokosofHble poibbl HMET cBepX-
YYBECTEHTENbHBIE OPraHbl CNyXa H OCA3aHHWA, NOIBONAKILWKE WM DEHEP‘!‘HHB&Tb noTeHUH-
anoHyto fobbiiy Ha HONbLIOM PACCTOAHMM, KOTOPOE MHOMAA H3MEDPAETCH KHIOMETPaMM.

Mny6&uHbl Muposoro okeaHa BCE eLLE OCTAIOTCA HEUCCNENOBAHHBIMM, NOITOMY TOY-
HOE& KONW4YecTBo BMOO0B rnyﬁ-amannumx pblﬁ HEW3BECTHO.

MyGokosoaHble opraHMamel: yaunslwmk (a), Gonswepor (6)
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§ 1 HA3EMHO-BO3/IYIITHASI CPEJIA
* OBUTAHUSA

CocTAR H TEPEMEIMEHHE BO3JVXA.
Oburamwinue B HA3eMHO-BO3AVIIHOH Ccpe-

1. Kakue opraHnamel oBMTaIOT B HAa3EMHO- e OpraHM3Mbl OKPVKeHBI BO3JAYXOM
BO3AYyWHOW cpege? (puc. 84). B ero cocraB BXOAAT KHMCJO-

2. Kakue npucnocobnenuns k obutannio PO, a30T, YITIeKHCIBIH Tas, BOAAHOMN map
B Ha3eMHO-BO3AYWHOH Cpefe ecTb H apyrie rasel. Haxogaimuiica B cocTage
¥ JKMBOTHBIX?

BOBJYXa KHCJI0POJ HeobX0AuM AJIA AkIXa-

HHMA KHBBIX OPraHM3MOB. Y IVIEKHCJLIN
ras MCHoaAb3yeTcd 3e/léHbIMH pacTeHHdA-
MH 1A 06pasoBaHMA OPraHM4YeCcKHX BelllecTB. A30T BXOQUT B cOCTaB OeNIKOB.

'pomagHble MOTOKHM BOZJYXA PA3JHYHOH TeMIepPaTYPhl M BJaKHOCTH NepeMe-
MIAITCA KAK MOPH30HTAJIBHO, TAK M BepTHKaNbLHO. [[BH:KeHHe BO3AYXa 110 BepTHKA-
JIM IPOMCXOAUT BCAeACTBHE TOrO, YTO TEILILINH BO3AYX IOAHUMAETCA BBEDX, a X0JI04-
HBII oONyckaeTca BHH3. BeicTpoe nepeMelleHHMe BO3JyXa 10 IOPHM30OHTANHM HaJ
3eMHOM M BOJHOM NMOBEPXHOCThI) HA3BIBAWT éempom. ObpasopaHue BeTpa CBA3AHO
¢ HEPAaBHOMEPHBIM HArpeBaAHHMEM IIOBEPXHOCTH M BpameHuem 3emau. IlocToanHO
AVIOIIWH BETep OKA3LIBAET DOJBINOE BIMAHUE HA (HopMYy pacTeHHi.

\\_’ _’//

o CANCAH NoOdKeBoHOC  BOJbLIAR
CHHWLLA

EECONmATUK. |

* b % Rl i |

Puc. 84, HEBEMHO-BGBH}FLUHEH cpena obuTaHMA
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Mmaga 3. OpraHn3Mel 1 cpefa obUTaHuA

CoveTaHde TeMIOepaTyphl H BJIaKHOCTH BO3JAVXa, obIauyHOCTE, OCAjJ KU, HAlpaB-
JeHHe BeTpa HA3BIBAIOT Nozodoil. XapaKTepHble AJA ONpPeAeIéHHON MecTHOCTH
MHOTOJETHHE Ce30HHBIE H3AMEHeHHUA NOoT0oAbl HASBIBAKOT KAuMamom (0T rped. Kau-
mamoc — HaxmoH). OH Bo MHOroOM oIpefe/feT dKOJOTHYecKHe (GAKTOPEl CpefLl.
KaumMar moser ObITh CYXHM, BIAKHBIM, TENJIbIM, X0JM0AHBIM, YMepeHHBIM. JdlHERIE
OPra’HM3MBbl JOJKHEI OBITH NpHcocoOJAeHB! K KJIMMATY M II€ePEeHOCHTE M3MeHYH-
BOCTEL MOTOAHBIX VCI0BHH. B TemmoM B BAaKHOM KJANMAaTe GOraThlil pacTHTeIbHEIH
M XHBOTHBII MHD.

ILrornocTs BO3AYXA. Bosayx MeHee IIOTHBIH, YeMm Bofga. IlosToMy HaseMHEIM
obuTATENAM TPY/HEe NOJJIEP’KHEATE CEOE TEJIO B IIPOCTPAHCTRE, M€M BOJAHEIM. ¥ Jepe-
BhEB, KVCTADHUKOE U TPAR ¢ NPAMOCTOAYHUMH CcTebIAMH XOpPOIIO DASBUTHI ONOPHBIE
TKaHH. BRICOKHe IPAMOCTOSMHE PACTEHHA MMenT MOIIHVIO ONOPHYVIO JpPeBecHHY.

Y GoabIIMHCTBA XHUBOTHBIX OMOPOH Tela CAVKHT cKeleT. ¥ XYKob, Habouek,
MYX, IAVKOE M PAKOEB CKeJeToM HABJseTcs IIPOYHEIN HApPY:KHEIH HOKPOE Tena.
V smepuIl, OTHIL M 3Bepeil CKeleT BHYTPeHHHI, COCTOAMMM M3 MHOMECTBA COeIH-
HeHHBIX MeKAV coboil KocTel,

Huskas mNIoTHOCTh BO3AVXa oblerdaer nepegsm:xkeHue B HEM. [lepeasurasicn
0o cyuie, *KHBOTHEIE DerawT, NPBITAOT, J1a3a10T, noa3anT, MEordHe u3 obHTAIOIINX
HA CYIIE ¥XHBOTHRIX OCEOMJIH AKTHBHBIN M maccHUBHEI nonét. HacekoMble ¥ ITHILEI
(puc. 85) aKTHEHO JeTAIOT B BO3JAVXE B NMOHMCKAX IHIMH H MeCT JJdA BEIBeJeHHA
noroMeTBa. K AKTHEHOMY NepeIBMMEHHI0 B BO3AYXe NPUCOOCODMIHMCE JeTvaue
MEBIIH. BeTpoM nepeHOCATCA MHOTHe MeJIKHe HACEKOMEIe, MayKH, OAKTepHH, ceMe-
Ha M COOPEI pACTEHMHI.

Puc. 85. Netaowme HacekomMble: cTpeko3a (a), BpaxHuk (6) u nTrue:: konubpwu (B),
nenwkad (r)
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§ 17. HazemHo-Bo3aywHas cpena obUTaHHA

JIABJIENHE BO3¥XA. JlapneHue BO3AVINHON 000J0YKH HAa 3eMHYIO IOBEPXHOCTH
HA3ZBIBAIOT aTMOC(epHEIM gapaerneM. OHO 4aCTO HEMEHHETCA B 3aBHCHMOCTH OT MeCTa
u BpeMeHH. O6sIuno aTMocdepHOe JaBIeHHe CHHKACTCA B MACMYPHYIO TIOTOAY U MTOBEI-
maeTcA B COMHeuHYI0. B ropax armocdepHOe faBTeHHe HHXKe, 96M HA YPOBHE MOPA.

BrIcOKO B ropax BO3AYX pPaspekeH M B HEM MOHHMKEHO coJlepXKaHue KHUCIOpOJa.
B ycroBHAX BEICOKOTOPRA V TIOJeH VYAIaeTcA cepAnebieHne, MOABIASTCA OBIIIKA.
JKHBOTHBIE 1 BRICOKOTOPHEIE PACTeHHA NPUCITOCOOUINCE K dKH3HH B VCJIOBHAX HU3-
Koro armochepHoro naepinesns. B M'amanasax ofurapoT SKH, ropHbsle K03k, THDeT-
cxue raszenn. K »xusHu u monéram Ha 6O0NBHIMX BBICOTAX NPHUCHIOCOBHAMCE MHOTHE
BHABI ITHIL. B XomoaueIX BeicokoropeaXx IlaMmupa, Tare-lllana, AnTas cyIiecTEYIOT
pacreHuA-moayinku. X cuasHO BeTBANIHeCcS KOPOTKHe moberu TecHo cOamxeHml
M 06pasyIOT IJIOTHBIE MOMVIIADHA.

CeETOBOI PEXHM. OCHOBHEIM MCTOYHHMKOM CBeTAa Ha 3eMie ABIAETCHA NYUYHCTAA
aHeprua ConHia. OcBeIIEHHOCTE 38MHOH NOBEPXHOCTH 3ABHCHT OT BBICOTHI PACIIO-
noxenus ConHia HAJ FOPH3OHTOM WM YIVIA NAJeHUS COJMHEYHBIX JIydeil, JMHHE
OHA, TOTOAHBEIX VCIOBHH H APYTrHX (aKTOpPOR.

Haunbonbinee sHadeHMe CONHeYHBIH CBET MMeeT A KHU3HHM pacTenuit. Ha ceery
MpoHcXoauT ofpasoBaHHe OPraHHYecKHX BelllecTB, HeoOXOAHMEIX JI/IA POCTA M pas-
BUTHA pacrenuii. [lo oTHOMIeHMID K CBeTYV DACTEHHA HeATCHA Ha cBeTomwbOHBLIe,
TeHeBBIHOCIHELIE H TeHenw6nBLIe (puc. 86).

CreronwbuBeie pacTeHHs NpHcrnocofleHbl K MKH3HH HA OTKPBITHIX, XOPOLIO
OCBeIéHHBIX MecTax. K 3Toil rpynne OoTHOCATCA TPABAHHUCTEHIE PACTEHHA JYIOB
u creneil. CeeTonobHMBRIMHM ABJAAITCH TaAKHe JAcpeBbiA, Kak Oepésa, cocHa, ocHHA,
Ab6n0HA. OHE 06pa3vIOT CBETJILIE JIeca.

TeneBBIHOCTHERIE PACTEHHA MOI'YT [I€PEHOCHTh HEKOTOPOE 3aTeHeHHe, HO X0po-
IO PACTYT M IPH XopolleM ocBelleHMH. K aToil rpynme oTHOCHUTCA GOJMBIIHHCTBO
pacTeHH# JecHBIX onyiiek. TeHeBRIHOCIHMERI JIRIIHHA, BPpYCHHMKA, BeTpeHMIIA Jec-
HAaS, JAHJBII, TOAheIbHUK 00BIKHOBeHHBINH, CHEITE.

TenemoOHBLRIe PACTEHHA He BRIHOCAT CHILHOTO OCBEIIEHHSA M PACTYT II0OJ MOJI0-
roM JecoB B MOCTOAHHON TeHn. K aroil rpynne orHocATCcA 3€MeHBIe MXH, IIAYHEI,
KHCAHNA 00BIKHOBeHHAA, MAHHUK ABYIMCTHEIH.

1 10 Puc. 86. PacteHunn: ceeToniobuesle — 3eMnaHmnka (a), TeHeBeIHOCNMBBIE — YepHUKa (B),
TeHenwbueewle — aHemoHa (B)
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Puc. 87. XuvBoTHbIE HOUYHBIE: HEACKITE (a), €x (6) n gHeBHbIe: BypyHayk (B), uannsa (r)

Ceer sBifgercs BAMKHEIM CHMHANLHEIM (QAaKTOPOM A8 DONBINHHCTEA HASEMHBIX
JKHBOTHHIX. BocnpHHMMAA CBeT ¢ IIOMOILIO OPraHOB 3PeHHA, YKHBOTHBEIE HAXOLAT
nuiy, oHAPYHUBAIOT OIACHOCTEL ¥ CKPLIBAIOTCH OT Hedé, OBLIYHO KUBOTHBIE AKTHUB-
HEI B Hanbonee HnaronpuATHOE ANA HUX BPeMA CYTOK.

Ilo oTHOMEHHIO K CBETY PA3IMYAIOT JHeBHBIX M HOYHBIX ;XKHMBOTHRIX (puc. 87).
JlHeBHBIe KHBOTHEIE AKTHEHBI B CBeTJIO€ BpeMA cyToK. JIHeBHAR AKTHBHOCTE APKO
BEIpAMEHA ¥V JOMAINHUX KYD, BOPODLEE, JHEBHLIX XUINMHLIX IITHI], CYCIMKOB, Mypa-
BBEB, CTPEKO3, MYEN M MHOTHX APYIHX *KHBOTHBIX. K HOUHBIM JKMBOTHBIM OTHOCHAT-
CH CAM3HM, HOYHbIe Gabouku, cosbl, KabaHbl, JeTYYHe MBIIIIH,

TEILIOBOH PEAHM. Ha Hameil nnaHeTe OCHOBHBIM HCTOYHHKOM TeIlIa ABIAETCA
conueynoe uanydenue. Ilormoias Tenno, resna HArpeBalOTCH, 4 OTAABAH eI'0 corpe-
BaloT BO3AYX. OH ABNAETCA IJIOXHM TEILJIOH30JIATOPOM H 00JafaeT HA3KOH TeIno-
émuocTeio. [losToMy TeMOepaTypa BO3AyVXa MoMeT DbICTPO MeHATHCH Ha GONBIINX
npocTpacTBax. OnpefeNéHHLIH TeIJIOBOH peXHM ABIAETCA BaKHBIM YCJIOBHEM
CYVIIeCTEOBAHHA OPraHHM3MORE.

Tennoroil pe:xUM CPABHHUTENBHO IIOCTOAHEH TOJEKO B TPONHYeCKHX 30HAX 3€M-
au. B apyrux Mectax TeMIEpPATYpPA B HAZEMHO-BOSAVINHON cpeje CUNLHO MeHIeTCs
N0 Ce30HAM rojla M B TedeHHe cYTOK. Peskue KonebaHHMA TeMIepaTyphbl CBA3aHbI
¢ nepemeuienuaMy posayxa. OcobeHHo DEICTPO TeMIEPATYPA BOZJAYXA MEHACTCH
o ce3pHaM roja B IYCTEIHAX W palioHAX, HAXONANIMXCA BIAH OT MOpeil X OKeaHOB.

HazeMHElIe pacTeHMH H JKHBOTHEIE IIDOABIAIOT pasHYW norpebfHocTs B Temie
B pasHble mepuofbl. [IpH MoHMKeHMH TeMIepaTyphl POCT M pasBHTHe pacTeHHH
3aMeJlIAeTCA M NPHOCTAHARJIMBAETCHA, MHOTHE KHBOTHEIE CTAHOBATCHA MeHee AKTHB-
HEIMH,

Crpoerue 1 *KHU3HeAEATEIBHOCTh PACTEHHH HATIDABJIEHB! HA 3alIUTY OPraHU3MAa
OT BpefHOro BosfeiicTBHA HebnaronpuATHON TeMmMmepaTypsl Bosayxa. B somHax
¢ XOJOSHBIM KJIMMATOM MHOTHE JEpPeBbA M KYCTADHHKH OCeHbID cOpachIBalOT
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§ 17. HazemHo-Bo3aywwHas cpefa obUTaHHA

AuCcThA. B ceBepHBIX pailloHAX ¢ HM3KMMM TeMIepaTypaMH BO3JyXa BBIKHBAIOT
HUBKOpOCIbIe B cTenoniueca pacrenua. Hanpumep, vy crianneBbix dopM Kapiau-
KOBOM Bepésnl, enH, MOMIKeBeJbHHMKA M KeJPOBHHMKA IOAHMMAKIIHECH BBLICOKO
HaJl 3eMJIEH BeTBM MEDPTBEIE, 4 CTeJIOINHecHd BeTBH M MBEIE, TAK KAK OHHM 3UMYIOT
[OJ CHEroM M He MOABEPralTCA BpefHOMY BO3JeHCTBHE HH3KHX TeMIlepaTyp BO3-
ayxa.

B zomax TponnYecKHMX M CyDTPONMYECKMX NYCTHIHEL ¢ BRICOKMMH TeMIIEPATY-
paMi BO3yXa Yy pacTeHHH JHCThA HeBOJAbIIME HMJIM MOJHOCTBI OTCYTCTBYIOT.
¥ MHOrHX NycTBIHHBIX pacTeHHil ofpasyerca cBoeofipasHoe GesoBaToe omymie-
HHe, CHocoOCTBYWINEee OTPAaMEHHIO COJMHEYHBIX Jy4Yell M OpejoXpaHAlollee
HMX OT meperpesa.

TengoBOoH PpekKHM OKa3BIBAET CYIleCTBEHHOe BIAMAHHE HA KHBOTHBIX.
OcoGeHHOCTH CTPOEHMA M MHBHEJeATEIBHOCTH HBOTHRIX HAIIPABJIEHBl HA Peryjian-
POBaHHEe YPOBHA MOTepPh Temna. BonbmHHCTBO 06HMTAIIMKAX B ADKTHKEe HACEKOMBIX
UMeeT TEMHYIO OKPAaCKy, KoTopaf cnocofcTByeT YCHICHHOMY MOMVIOMIEHUIO COTHeY-
Horo Tenna. Hacexkomble, nosipepraioliiimect QAHTENLHOMY BO3JAEHCTBHIO APKOTO
COJIHEYHOT'0 CBETAa, YacTO HMENT CEBeTIVI0 OKPACKY, KOTOPadA OTPa’kKaeT CONHeYHEIe
JIy4H,

¥ ’KHMBOTHBIX K 3UMe B OpPraHHM3Me 3anacaeTca H0MbIIOe KOMTHYECTBO XKHUpa U ApY-
I'MX BEIlecTB, CIACAKIIMX MX OT 3aMep3aHMA. ¥ MJIEKONHTAKNIIMX Tejlo oOBIYHO
NOKPBIBAETCA I'YCTHIM BOJOCAHBIM MOKPOBOM, CIIOCOBCTBYIOINIMM COXPaHeHMIO Tell-
na. B paitoHax, rae 3MMOH BHINAJAIOT OCAJKH B BHJe CHera, *KMBOTHBIe IIPHCIIOCO-
OMAMCH K JKH3HHM B CHEXXHOM MOKpPOBE WJIHM Ha ero mosepxHocTH. [Ipu cHAbBHBIX
MOpO3ax MOoJ CHeroM NpAYyTCA TeTepeBa, pAGUMKM, KYpPOIATKH.

3ANOMHHTE

Bucoxorapuﬂe pacreHHs H XHBOTHbIe * Pacreuun: cnemmﬁnnue, TeHeBbI-
HocnuBble, TeHenobuesie » XuBoTHbIe: JHEBHbIE, HOYHbIE

TTPOBEPBLTE CEBA

1. Kakue rasbi BxoaAaTt B coctas Bo3gyxa?

2. Kakoe 3HayeHWe WMeeT BO3AYX B KM3HWM PAcTeHHH?

3. Kak TennoBoH peXXUM BAHAET Ha XXM3Hb OpraHu3mMoB?

4. Kak MBble OpraHuambl NpUCnocabnuBaloTCs K >KM3HM B Ha3eMHO-BO3AYLIHOM
cpepe?

5. Yem ycnoeuAa obWTaHMA B Ha3eMHO-BO3[YWHOW cpeae obWTaHWA oOTNMYaloTCA
OT ycnoBWi obuTaHWs B BoagHOW cpene?

6. HazoBute npuymHbI, OT KOTOPbLIX 3ABMCHT NepeMeLleHHe BO3AyXa No BepTHKaNM.

Moyemy Temnepatypa Bo3fyxa B HA3EMHO-BO3AYLIHOW CPEAE MOXET CHIBHO MEHATH-
1 1 2 csl B Te4eHue cyTok?
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Mmasa 3. OpraHn3mMel 1 cpega obUTaHWA

YIS,

Mos naboparopus

A/1IA TIO6O03HATE/IbHbIX

B opraHM3amax pacTeHHH W >KMBOTHBIX
NPOHWCXOAAT NEPHOAHYECKHE HW3IMEHEeHHA
ckopocTH obMeHa BelWEecTs, aKTHBHOCTH,
pocta. PaeHomepHoe YyepefjoBaHWe BO Bpe-
MEeHM KaKWX-NHBO COCTOAHMM KHBOMW CUCTe-
Mbi Ha3biBABTCA BUOAOZUYECKUM PUMMOM.
Y pacTeHWH pWMTMbI NPOABNAKOTCA B CyTOu-
HOM [ABWMMXEHWW NWCTheB, OTMHPaHWHW Ha
3IUMY HAA3eMHbIX 4YacTed y Tpas. PHTMBbI
B MH3IHH HHBOTHbIX BbipaeHbl B HX OBWra-
TENEHOW AKTHBHOCTH, OCEHHHX W BECEHHMX
nepenérax nTuu, HHbKE.

Hanpumep, y nonspHoW KpadykW pac-
CTOAHHE MWIPaLHH MOXKET AOCTHMrate A0
70000 km 3a rog. MNonspHaa kpayka —
3TO eAWHCTBEHHBIH B MHpPE BMA NTHL, KOTOpPbIH CE30HHO nepeneTaer U3 ApPKTHKH
B AHTapkTHKy. EcnM yuuThiBaTh, 4TO CpegHAs NPOACNKHUTENBHOCTE XH3IHH NONAPHOH
Kpauku okono 25—30 net, To 3a csowo 30-NeTHIOK »KKM3HB NTHLA NPoNeTaeT paccToa-
HWe, paBHoe TpeMm nonétam Ha JlyHy W obpaTtHo.

TpaAMUHOHHO Ce30HHbIE NepenéThl NTHL, H3Y4alTCcA NPH NOMOLLKW KONbLUEBaHHA W
HabnogeHWs No MaplpyTy Murpaurd. Ho ¢ noseneHKMem cneuManbHbiX KOMMAaKTHbIX
npubopos — 3NeKTPOHHbLIX recNoKaTopoB, B AaHHOW obnactv npoMsowna HacTos-
was pesontouns. Yrobbl BLIACHHTL, KaKOE PACCTOSHHSA NPONETAIOT NONAPHLIE KPaYKH,
YYEHbIE-OPHHUTONOMH KPENWAKW K WX HOMaM MAACTMKOBbIE KOMEYKM C MWHWATIOPHBIMM
reoNoKaTopamMi W NPOCNESHUIK MAPLLPYThI KX EXErO4HbIX MUrDALMIA,

Cpeny MnekonMTaloWMX CaMble J/IMHHBIE MHIPAaUWK coBeplualoT kKuTel. OHU exe-
rogHo npeogonesarnT BonbluMe PAcCTOAHWA, MUIPHPYS MEXAY MECTaMHM KOPMIEHHA
W pasmHoxenun. Cpeau Gonee B0 evaoe KWTOB, pekopAcMeHamu No AANbHOCTH
MHUIpauUMK ABNAKOTCA Cepble KMTLI, KoTopble npeoponeeaoT BGonee 12 000 km & rop.
ITOT BUA KHTOB MOMKET focTurate 15 meTpoB B AnuHY W BecHTb Bonee 40 ToHH.

OpHUM U3 CHMrHANOB K Hauyany MUrpauWK ABNAETCA M3MEeHeHWe NPOACNKMTENbHO-
CTH CBETOBOrO [lHA M CBA3AaHHOE C 3TMM yMeHblleHWe 3anacos kopma. JleToMm oHM
#ueyT B Bonee xonoAHbIX Bofax, rae nonyd4awoT Bonbllyl YacTk ceoed nuwM. Korga
TeMnepaTypa nafaeT, OHW Ha4yWHaKT MHIPHPOBaThL B TPONHYeCcKHe W cyBTponKuyeckHe
panoHbl, 4ToBbl pa3sMHOMXATLCA W BOCNMTLIBATE CBOE NOTOMCTBO.

PerynspHble MUrpaunK HBOTHbIX OBbLIYHO CBA3aHLI C CE30HHBIMH H3MEHEHHAMM
8 npupoge. Hactynnenve xonofoe B perMoHax C CYpPOBbIM K/IMMaTOM MM Kapsl,
a BCNep 3a HeW 3acyXW B CTENAX W NYCTBIHAX NMLLAIOT MHOMMX MMBOTHBIX KOpMa.
Mo3toMy oHW NepemellaloTca B MECTa, TAe B 3TO BPEMA €CTk KOpM.

KH3HB HEKOTOPBIX >KMBOTHBIX BO MHOIMOM 3aBWCHMT OT YpOXas onpefengéHHBIX
PAcTeHHH, HaNpHMep, CEMAH XBOWHBIX fepeBses. B roael c nnoxum ypoykaeMm ceMsaH
Benka, kefpoBKa, KNECT NOKUAAIOT OBXKMUTbIE MECTe M MUIPUPYIOT B APYrHe panoHbl.

MNonapHana kpayka
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§ 1 8 ITOUYBEHHAA CPEJA OBUTAHHNA
* OPTAHU3MOB

Cocrap 1no4esl. [Tousa — 3T0 NpUpogHOE
obpazoepaHue, TpefcTaBIAwIee coboil

1. Kakue opranuamel obutaiot B nouse? CHOHY CMECh MUHEDANTBHRIX, OPraHH-
2. Kakwe npucnocobnenus k obutanmio YeCKHX H OPraHO-MHUHEeDAJILHBIX BEI[ECTE.
B NOYBE ECTb Y MWBOTHBIX? ITouBa 3aHUMAaeT IIPOMEXMYTOUHOE II0OJIO-

JeHHe MeXJAV BOJAHOH W HA3ZEMHO-BO3-
aymHoi cpepoi. [Iponece obpazoraHusA
MMOYE HASKIBAKOT NMOYB00OOpAZORAHMEM.

Ilousa npegcTasagerT coboil BepXHUE TOHKHI C/I0H NOBEDPXHOCTH CYINM, IIepepa-
BoTaHHLINA HeATENLHOCTLIO AMHUBLIX cyiecTs. B 1 r ayrosoit noussl oburaeT go 1,5 M
OpPraHU3MOB, Cpe/lH KOTOPBLIX GAKTepHH, YeDBH, KJeIH, MHOTOYHCIeHHBIe THIHHKH
HacekoMBIX. ITo Macce mousa Ha 907 cocTOWT M3 MHHepPaNOB, BOAKI W APVIHX HEXKH-
BeIX oOpasosanwii. Teépable HacTHILI NPOHW3AHLE B MOYEE MOPAMH H IIOJIOCTAMH,
YACTHYHO ZAN0JMHEHHBIMH BOJAHLIMH PACTBODAMHM HJIH Bo3gyxoMm. OOBEM MenKHX
MnoJocTeil B Mo4YBe ABJAETCH 0YeHL BaykHOI XapaKTepHCTHKOHN MOYBEI.

BojiHble pacTBOPE] BCACKIBAIOTCA M3 MOYBLI KOPHAMH pacTeHHH W ofecTledHBaIOT
mponecckl HX KHASHeMeATeIsHOCTH. MHOrHe MoYBeHHEIE XHBOTHEIE MOTYT KHTH
TONBKO BO BIa:KHoMH nmovee. Ho ecam BOJAR B MOYMBe CAHMIIKOM MHOTO, TO OHA BRITEC-
HAET cofiep:Kaluiica B nopax poaayx. On AsnAercA HeOTHeMIEeMOH YACThIO IIOYBLIL.
B nouBeHHBIX ITOJOCTAX BO3AVX HACEIIIEH BOAAHBIMH IapaMH, a cocTas ero obora-
MéH VIMeKHCIBIM razoM H o0efHEH KHCJIOpPOJAOM. JTHM VCIOBHA XKH3HH B MOYBe
HATTOMHHAIOT BOJAHVIO CPeay.

BaxxHoil 0cofeHHOCTHIO MOYMEBLI ABIAETCHA MOCTOAHHOE MOCTYNJIEeHHWE opraHHYe-
CKOI'0O BEIECTBA 34 CHYeT OTMHPAaKIIMX KOPHEeH pacTeHMH M ONAJAIOIEeH JIMCTBLI.
JTO LeHHBIH MCTOYMHHK DHEPIUM JJ1H PACTEHHMH M MHOIMX IIOMBEHHBLIX JKHBOTHBIX.
Powonue :XHBOTHBIE TIEPEMelIHBAIOT ITOYBEHHYI) MACCY, A [I0CJIe CMEPTH CTAHOBAT-
CA MCTOYHHKOM OPraHWYecKOoro BeIlllecTBA JJIA MHKPOOPTaHHIMORE.

CteyET¥PA T0YEBLI. Ecanm B3ATE M3 BepXHero ciod NMo4YBBEl Heboneimoi obpaser
H pacKpOIIHThE €ro, TO OH pacmagércda Ha KoMoukH. Omu MoryT 6BITE KDPYIHBIMIM,
pasmepoM go 20 cM B MeJIKHMH, IOX0KHMH Ha nelib. Mexons us dopMel 1 pasMe-
POB 3THX KOMOYKOB XapaKTEePH3YVIOT CTPYKTYDY IIOYBEI.

Ha tdopMupoBaEMe CTPYKTYPH NOYBRl BIAHAKT HM3MeHeHHS TeMIepPaTYPhRI
" BraxkHocTH. [louBa To VENAKHASTCA, TO HCCYIIAETCH, TO 3AMEpP3aeT, TO OTTAHEA-
er. B pesynbrare nouseHHRIe HACTHILI ApobATCA.

B dopMHpoBaHHH CTPYVKTYPEI MOYBLI VYACTEVIOT KOPDHEBhLIe CHCTEMLI pACTeHHII
H MOYBeHHBIE OPraHU3Mbl. PACTYIIHe KOPHH pac4leHAKT IJOTHYIO MO4YBEHHYIO
MACCY Ha KOMOYKH U CKPelJIAT HX CeThi0 MEJKHX Kopelnkos. KopHeRkle BRIJIeNe-
HHAA ¥ MPOAYKTEl PA3TOKEeHHA CKJIeHBAIOT MEeJTKWe TACTHIIRI TOUBE! (pHuc. 88).

IInomoroane. Co BceMu cBOMCTBAMH NMOYBEI, 0DecHeYHBaNIMMH Hauboee Gia-
rONpUATHEIE VCAOBMA IJA POCTA M DASBHUTHA PACTeHHUA CBA3aHO miaogopoame. Ero
MOBBINIAET 0coBOe OpraHMYecKOe BeIlleCTEO NOYBEI — TyMYyc (OT JIaT. ZyMyc — 3eM-
nAa, mousa). OT Toro, CKOJMBKO TYMyca (meperHod) cOlep:XHTCA B MOYBE, BO MHOTOM
2aBHCHT eé neeT. 'vMye npugaéT nouse TEMHO-KOPHYHEIN HIH yépHLIH neer. C roy-
fHHOI KOTHYECTBO FYMYCA B NOYEE YMEHBIIIAETCH.
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lmasa 3. OpraHn3mel 1 cpena obutaHns

I[Inogopoane MoYBbl NOHATHE OTHOCH-
reabHOe., O nnogopoaMM NOYBBI B ecTe-
CTEEHHOH NPHPOIHOH cpefe CYIAT
mno I'f-'.i:i‘J'Ilfl‘-IIEH:TB'}r H MACCe BCeX XHBRIX pﬂ_{',‘
TeHH#, MPOM3PACTAKINMX Ha NJCIIALH,
pasHoii 1 rexrapy (puc. 89). Ogua u Tas;e
no4ysa MOMeT ObITh NJAOJOPONHON AMA
OAHHMX PACTEHHH M MAJOIJIOA0POSHON AIA
apyrux. Hanpumep, 6Gon0THBEIE TOYBH
BHICOKOIMIOAOPOAHBLI 110 OTHOIIEHHIO
K GOMOTHLIM pacTeHHAM, HO CTeMHLIe pac-
TeHHA HA HUX PACTH He MOTYT.

I'nybuHa nmo4esl onpegenserca rayom-
HOH NPOHWKHOBEHMA KODHeH pacTeHMil
M JeATeNbHOCTHI0 POKIIMX MHBOTHBIX.
Ona cocrasaser He Honee 1,5—2 m. Puc. 88. CtpyxTypa no4ssl

OBHTATEJH TOYBEI. Hexona u3 penn-
yuHbI 06HTATEEH MOYBRI MOMKHO PA3fe/]HTh HA HECKOJbKO rpynn. K neproi rpyn-
rne OTHOCATCA MHKPOOPraHMamel: 6axTepuu, rpubel, OJHOKJETOYHBIE PACTEHHHA
H HHBOTHEIE. U’HH ﬂﬁHTaIﬂT B IIOYBEHHEIX nﬂpax H MO0 CTAX HJIH HAa HGBEPXHGGTH
noyseHHbLIX 4dacTui. B cpegnem Ha 1 M* mousenHoro cinos npuxoautca Gonee
100 mapa MmukpoopranusmoB. OHHM crnocofHBI NePpeHOCHTh NpPOMep3aHHe MOYBLI,
HO HMX AKTHBHOCTH HPH 3TOM 3HAYMTEJBHO CHM»KaeTcda. Boablnoe KoJaMyecTBO
MHKPOOPTAHH3MOE COAEP/KHTCA B BEDXHEM CJIOE MOYBHL.

Puc. 89. NoyeeHHan cpea
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§ 18. MNovsernHan cpega obuTaHMA opraHM3IMoB

Puc. 90. ObuTtatenn noYesl: MHoroHoxka (a), aoxaeson Yyepes (B), NnMYMHKa Manckoro
*yka (B), measegka (r)

Ko sropoil rpynmne oTHOCATCH MMUBOTHBLIE, KOTOPBIX MOMHO XOPOLIO PACCMO-
TpeTk TOJBKO ¢ NOMOIIBI NYIOEL, IT0 HeDONBIIHe JHYHHKH HACEKOMBIX, KOJIOBPAT-
KH, THXOXOAKH, KJellH, HOTOXBOCTKH.

Tpersio TpYyONY COCTABAAIT KHBOTHBIE, KOTODhIE XOPOINO PA3IHIMMEI HEBO-
opyv:#énaslM rnaszom (puc. 90). DOTo KpyOHBIE HACEKOMbIE H J0K/IeBble YepBH.

Ha 1 m? noussl ofHapy#eHbl MH/LIHOHBI YepBeil — KOJOBPATOK, AeCATKH MHJI-
JHOHOB HEMATOL, COTHH THICAY KJIelell H NepBHYHOOEeCKPBIIBIX HACEKOMBIX, COTHH
nokaeBbIX Yepsei. [lepeiBUraach B TOMINE MOYBRI N0 eBbie YePBH IPOHH3BIBAIOT
€€ CeThio XOA0B AHaMeTpoM 3—7 MM. DTH X0Jbl CIOCOBCTBYVIOT CTPYETYPHPOBAHNIO
[OYBEI, IPOHHKHOBEHHIO B Heé BJIard, BO3AVXa U KopHeil pactenuii. J[lokgessle dep-
BH 3alJIATBIBAIOT U [PONYCKAIT Yepes CBOE Tesl0 PACTHTe/bHELIE OCTATKH M NOYBeH-
Hble KOMOYKH. BblflenneHHA depBell cay:kaT OmarofaTHOH cpeloil AJA pasBUTHA
MOoYBeHHBIX MHKPOOPraHMaMoB. TaMm, rile MHOTO JO#JeBLIX YepBeH, MOYBAa HMeeT
XOPOMIVIO CTPYKTYPY M oforamiesHa ryMmycom.

Bero su3HR NpoOBOAAT B IMIOYMEE JOBOJNBHO KDPYVIIHBIE DOHINHE HXHBOTHRIE — KPO-
Thl H chenbiinn. O6bIKHOBEHHBIE KPOThI cOocoDHBI NepephiTh Ha Miaoniagu 1 ra or 4
Io 55 T MOYBEI.

KopMATCA HAa MOBEPXHOCTH MOYBBI, & OTABIXAKT H PA3MHOMKAKOTCA B HOpax cyc-
JUKH, CYPKH, TYIIKAHYHKH, IHKHe KPOJHKH, bapcykn., YeTpansas B MOYBe HOPHI,
OHH C]IDCGE'CTB].FI'DT nepeMellIHBAHHIK IIOYMBBI, WTO ﬁ‘JIEI‘DleHHTHD CHA3ZBIBAETCH
HA MIOA0POLMH.

Ha spuMy MHOTrHe 00MTaTe N NOYBLl NepeMeljaTcd B Dolee rayboKHe eé CJI0H.
HanpuMep, B ceBepHBIX palfioHaX N0 JeBble YeDPBH BHEIKANBIBAKT X046l HA IMy0OHHe
Ao 1,5 M ¥ HATACKMBAIOT Tyfa KYCOYKH CyX0il TpaBsl.
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Mmasa 3. OpraHn3mel 1 cpena obuTaHus

3ANMOMHHTE
lMousa » Crpyktypa noussi » [lnogopogwue « lymyc » [louyBeHHbie opraHH3IMbi

lTPOBEPBTE CEBA

M3 yero coctout nousa?

Kak onpefiensioT cTpyKTypbl Noysbl?

Mouyemy rymyc noebiwaer nnofopoave nods?

Kak >x1Bble opraHi3mbl obutaloT & noyse?

Yem nuTaloTcA NoYBEHHbIE XKMBOTHbIE?

Hazoeute ocobeHHocTH nouesl, koTopble cBnuMxaloT €€ ¢ BOAHON Cpeaon.

ol B R B

NOAYMAMNMTE!

Moyemy nnopopoaMe NOYE ABNAETCA OTHOCUTENbHBIM?

YIS,

Mos naGopaTopus

BbIABJIEHUE NPUCNOCOBNEHUA OPTAHU3MOB K CPEJE OBUTAHUA

Llens paGotel: BbisBHTL YepTbl NPHCNOCOBNEHHOCTH OPraHW3IMoB K cpeae obuTaHuA.

Marepuans u obopygosaHue: repbapHbie 0bpasupl pacTeHHH, KOMHaTHble pac-
TeHHA, KONNEKLMH HACEKOMbIX, YYYena NTul U MAEKONHUTAIOWMX

Xop pabotsbi

1. PaccMoTpuTe pacTeHMsl M KWBOTHbIX, NPEANOXKEHHBIX BaM ANA WMCCNEAOBaHMS.
Onpegenute cpepy 0BMTaHWA KaXKAoro opraHuama.

2. OnuwuTe YyepTbl NPUCNOCOBNEHHOCTH opraHWaMos K cpege obutaHus

3. 3anuwKTe B TETPaaM BbIBOALI NO pe3ynsTatam HabnoaeHHM.

H3 HCTOPHUH HAYKH

OcHoBaTtenem Haykd © MNOYBe SHBNASTCA BE/IMKHH PYCCKWH YydYeéHbin Bacuaud
Bacuneebuy fokyyaeB. OH MHOro NneT NOCBATHN W3YYEHHIO YEPHO3EMHBIX NOYB
U cuutan ux Boratcreom Poccuu. B 1883 rogy 6bin onybnukosan ero Tpya «Pycckui
YEpPHO3EM», B KOTOPOM 3a/10)KeHbl OCHOBbI COBPEMeHHoro nodysceegeHus. [lokyyaes
AOKa3an, 4yTo BCAKAA NOYBa BO3HWKAET Ha MATePMHCKOW ropHok nopoge. Mpu atom
Ha obpasoeaHue NOYBLI BAMAIOT KAWMAT, PACTHTE/IbHbIM NOKPOB W YKMBOTHBIH MUP,
HacensowW1H oOnpeaengHHYIO TEPPHTOPHIO.
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§ 1 9 OPI'AHHM3MbI KAK CPEJIA
* OBUTAHUA

B3AHMOBBITOJIHBIE OTHOMEHHA MEXJIY
OPTAHH3ZMAMH. B mpHpojle IIHpOKO pac-

1. Yro takoce cpega obutaHna? NpocTpaHeHO ABJIeHHe, NIPH KOTOPOM
2. Kakve B3aMMOOTHOLWEHHA Mexay opra- MHOI'MEe KHBBIE OPraHM3MEl BCH CBOK
HH3MaMK BaM HU3BECTHDI? JMM3HE MM e€ yacThk 0DUTAIOT B APVIHX

oprapuszmax. HexoTopele OpraamaMbl
CTAJH KH3HEeHHO HeoDXOAMMEI ApPYTr ApY-
ry. Me:xay HUMH BOZHHKJIH B3AHMOBEITOIHEIe oTHomeHHA. Hanpumep, B nuro-
niaasMe HEKOTOPBIX OJHOKJIETOYHEIX HBOTHEIX 00HTal0T Bogopocan. Ouu cHabxa-
KT KJIeTKY *XHBOTHOTC MHTATEIbHBIMH BEMIECTBAMH M KHCIODOIOM.

TepMuThl criocobHBI TPEISTE M MOEJATE JPEBECUHY, HO HE MOTYT CAMOCTOATEILHO
1j,,?'l'.‘.l]-.&l‘[lil-ﬂTI:. Eé. E KHINIeYHHEE TEFMHTGB GEHTEI-DT OODHOKJIeTOYMHBIE dMHBOTHRIE —
KIyTHKOHOCHB. OHM 006/1a/1al0T BellleCTBAMM, NepPEBAPHBAKIIMMH JpeBeCHHY.
IloaToMy TepMHTHI H KT'YTHKOHOCIE He MOTYT BEIXKHTE ApPYT 6e3 Apyra.

B sxenyakax KopoB, oJieHeH, aHTHION oDHTAIOT MHJJIHOHBI DaKTepHi M OLHO-
KJeTOYHBIX *KHBOTHRIX — HMH(QVIOPHI, KOTOphIe CHOCOOCTBYIOT NMepeBADHBAHHID
PACTHTEILHON MTHIH.

ITapazuTH3M. OTHONMIEHHMA MeXKAY ABYMA OPraHH3MAMH pPas3HBIX BHOB, NpH
KOTOPEIX OfHH OPraHH3EM HCIOJIB3VET APYIod B KAYMECTBE MCTOMHHKA ITHIIH ¥ CPeibl
obHUTAHNA, HASLIBAIOTCA MapasuTHaMoM (0T Tped. napas3umoc — HaXJebHHEK).

IlapasuToM HasbIBAIOT OPraHWU3M, KOTOPBIH IIHTAETCA 3a CYET APYroro opraHus-
Ma, BpeMeHHO UIH MOCTOAHHO NpefBIBAST HA NOBEPXHOCTH Telia HJIH BHYTPH Opra-
HHU3MA. X03AHHOM HA3LIBAIOT OpraHMaM, obDeclleuyHMBAKNIMA DapasuTa ONUTAHHEM
H MNOCTOAHHBIM HJIH BPEMEHHLIM MecToM oburTanmsa. Yem cinoskHee yoTpoeH opra-
HHM3M X03AMHA, TeM Dosee pazHooOpazHBIE VCIOBHMA JNIA JKH3HHM JAPYTHX BHJAOB
OH MOJKeT IPeJoCTABHTE.

HapocTel Ha cTBOJe Gepéskl — 3TO NPH3HAK TOTO, 4YTO B €€ CTBOJIE IOCeTHJIHCH
napasaTHYecKHe pHObLI, paspyilawilde opraiusM H3HYTPpH (puc. 91). B ecTecTBeH-
HBIX VCA0BMAX Jgw0boil OpraHMaM 3apaskéH TeMH HIH HMHBIMHA MApAIMTAMH.
Haubonsuiee yMeiIo NapasuTos BeTpedaeT-
ca cpeau OakTepuil, OJHOKJETOUHEIX
JKHBOTHEIX, MHKPOCKOTIHYECKUX TrpuboE,
yepeed M KJelleil. PasMepsl MHOTHX Men-
KHX BHYTPHKJIeTOYHBIX MAPASUTOB COCTAB-
aawt 1—5 MM, Cpeay mapasMToB ecTh
TaKHe, KOTOpPhIe HMEIOT OrpOoMILIE pasMe-
pel. Hanpumep, Teno OGblubero IenHs
pocturaer gaueEsl 10 M. D9ToT napasuTHYe-
CKHii 4yepBb 00HTAET B KHIIeYHHKe KOPOB.

IlapasnTel u cpega oburannsa. Kasxabii
OpPraHHU3M 3ABHCHT OT VCJIOBHHM cpelbl obu-

118 Puc 91. Tpub-TpyToBUK Ha cTBONE TAHMA M CAM BO3jeiicTByer Ha Heé.
Bepésbl IToaromy mapasuT 3aBHCHT OT OpraHH3Ma-
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X03AMHA ¥ BAHAeT Ha Hero. IIpu aToMm v opranusMa-xo03AHMHAa BeIpabaThiBalOTCA pas-
JIMYHBEIE 3allMTHBIe peakuun., HanpuMep, pacTeHuA-Xo3AeBa cHpachlBalOT JUCThA,
3apasKEHHBIE NAPA3ZUTAMH.

ITapasuTel ZOMMKHBI IIPEOJOJEBATE 3AIIMTHREIE PEAKIIMHM OPraHM3Ma XO03AMHA.
Hanpumep, MyKH-KOpoelbl 3aceJA0T CTBOJ XBOHHOrO jepesa JHINbL TOT/a, KOrja
JlepeBo He B COCTOAHHMM BAIHINATHCA OT HUX BbIJeJTeHHeM CMOJIbI.

OcHOBHBEIE TPYAHOCTH B H3HHM NapasMTOB CBA3AHBI ¢ MEePEHOCOM OT OJHOTO
X03AUHA Apyromy. B mepuoj cMeHBl X03A€BE OCHOBHAA Macca I1apasuToB norubaer.
[TosToMy mapasMTel 0BJaJaOT OTDOMHON NJIOJZOBMTOCTBID, KOTOpAas KOMIIEH-
cupver aty rubens. Hanpumep, Ootvwil yenens (puc. 92, 6) 8 rog obpasyver okono
600 mar aun. OH xuseT 18—20 neT ¥ 3a BCIO KHU3HL MOXKET IMPOHM3BECTH OKOJIO
11 mapn ann.

HAPYKHBIE H BHYTPEHHHE IMAPASHTHI. Ha NOBERPXHOCTH TeJla XO03AHHA obuTaT
HAPYKHBIe NapasuTel. K aToll rpynne oTHOCATCA KAewU, nuasku, 6aoxu (puc. 92).
HaxkomHBIMHM HapasuTaMy MHOTHX 3Bepeill M Yel/lOBeKA ABMAKTCH MelkHe DecKphl-
JIble HACEKOMBbIe — @lii. ¥ HHUX O4eHb CHJIbHBIE M HeNKHe HOr'H, IpucnocobieHHbIe
K VAep:HHMBAHHI0O HA BOJOCAHOM IOKPOBe KHBOTHOro-xosaumHa. Ha kKoHmax Hor
pacnoNoMeHbl NOABHMHBIE KOTOTKM, KOTOpPhEIe 3arudaloTca K IOJEeHH, OXBaThIBaA
BOJIOCHI.

Buin ABaA0TCA CHeHHAJH3HPOBAHHBIMM MapasMTaMH, HPHCHIOCOOJeHHBIMHU
K OOMTaHHIO Ha OJHOM HJIM HeCKOJNbKHX OBAHM3KHX BHAaX »XHBOTHBIX. Ha onensax
NapasMTHPYIOT OJeHbH BIIH, HA CJOHAX NAPASHTHDPYET KPYIHAS CJIOHOBas BOIIb,
Ha 3aillax NMapasHTHPYeT 3aA4YbA BOLIb.

Puc. 92. Napa3uTel: Bnoxa (a), GeiMMiA Lenexs (6), knew (8), nuaeka (r)
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K mnapasuTraM denoBeKa OTHOCHATCH
roJIoBHaA Bouk (puc. 93) U nnaTAHaA BOIIb.

lonoBHAA BOIIbL — KPOBOCOCYIIHII ITapa-
3MT, KOTOPBIH KMBET HA BOJOCHAHOH HacTH
ronosel. JIlogan ¢ JaBHMX BPpeMEH CTpaalT
OT BiUe#, sacoxiime BiM Obiau ofHapyKe-
HBl JlajKe Yy erMlIeTcKMX H HHAeHCKHX
MYMHH.

ObsIMHO BIIH IEePEAKOTCH TOJBKO OT
yeJIoBeKa K Ye0BeKy, HMH Henb3s 3apas-
HMTHCA OT JOMAUIHUX MM Oe3J0OMHBIX KHBOT-
HBIX. OTH HaceKOMble Heé YMeIOT HPBITATh C
Puc. 93. Napa3nT 4yenoeeka — ronoeHaa TIOJIOBEI Ha I'OJIOBY H JIeTaThk, HO 34TO BBICTPO
BOLWb nepejiBUralTcA. 3apakeHue, Kaxk IIpPaBuio,

NPOMCXOAUT NPH KOHTAKTE € 4YeJ0BEeKOM,
sapaskeHHBIM BIIAMM, HAM ero seifaM# (manxoi, nogvinKoi, pacdyéckoil, nomoTeH-
nemM, urpymkamu 1 7. a.). [losromy rak BamHo cofnoaars npasuiaa JUYHONR r'HrHe-
HBI ¥ NOJIE30BATECA OJHOPA30BBIMH HJIH JHYHBIMH IpejMeTaMH YXo/a.

BryTpeHHHe napasuTsl 3HBYT BHYTPH Tena XosanHa. K aToi rpynne orHocHTCA
GONBIIMHCTEC [IAPAZMTHYUECKHMX depBeil, OawxTepuii, BHUPYCOB, OJHOKJIETOYHLIX
FKHBOTHBIX.

ITapasuTel napasuros. [lapasuTel, HClIONB3YIOIHMe X03AHMHA B KaUYecTBe MeCTOO-
OMTAaHHMA ¥ MCTOYHMKA ITHIIH, CAMH MOTYT ObIThH X03AeBAMH AJA APYIHX IIapa3vTOB.
Hanpumep, ryceHHI] KAITYCTHOH DeISHKM NOpa)kaeT HaesQHUE ananTesnec. OH ABIA-
ercda XosauHoM npumepuo 20 BUI0B IAPAZUTOR.

B kuimevyHHKe JAryIieKk NapasUTHPYIOT OJHOKJIeTOYHBbIE KHBOTHBIE — ONaIM-
Hel. Ha HHX mocensioTcA Apyrue OJHOKJETOYHbIE MHBOTHBIE — aMébbl, KOTOpbIE
caM# IOPaKawnTcAd MHKPOCKONHYECKUMH rpudKamMu.

3ANOMHHTE
BzanmossirogHsie otHolweHna + [lapazutuam + [lapazur = XozawH

lMPOBEPBTE CEBA

1. Yro Takoe napaautuam?

2. Kakne opraHM3aMbl Ha3biBaloT XO3seBamMH?

3. C uyem cBA3aHbI OCHOBHbIE TPYAHOCTH B XM3HW NapasuTos?

4. Yem Hapy>KHbie NnapasuTbl OTAMYAKOTCA OT BHYTPEHHWX napasuTos?

5. Kakve opraHMambl SENAKOTCA Napa3MTaMu napaswTos?

6. lNpuBennTe NnpUMepbl BIAMMOBBINOAHBIX OTHOLWEHHH MEXAY OPraHM3Mamu.

NOAYMAMWTE!

MoueMy NofBepyKeHHOCTb 3apakKeHWIo napasWTamd Haubonee BbiCOKa y NO3BOHOM-
HbIX XMBOTHbIX (pbIb, 3eMHOBOAHbIX, NMPECMbIKAIOWMXCA, NTHL, MIEKOMWTAIOWMWX)

120 M LIBETKOBbIX pacTeHui?
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YIS IIIII

Mos naboparopus

H3 HCTOPHH HAYKH

lenbMMHTONOrMA — Hayka, M3yyalollan NapasuTHYECKHX YepEel W Bbi3blBaemble
umu 3abonesaHus. CTaHOBNEHME MENbMUHTONOMMH KaK HAYYHOrO HanNpaBneHWs cBs3a-
HO € TpyAamu Hemeukoro yuéHoro Kapaa Acmynda Pydoneghu. B 1819 roay on ony-
Bnukoean ceesenns o 981 Buae W3BECTHBIX B TO BPEMS relbMUHTAX.

Bonbwas 3dcnyra B pa3gyMTHM OTEYECTBEHHOMW re/IbMHHTONOMHH NPHHAONERMT aKa-
nemuky Kowemawmuny HBaroBuwy Ckpsabuny. On onucan Gonee 200 Bugoe rens-
munToB. [og ero pykosogcteom 6bina cosgaHa HayyHas LWKONA reNlbMHHTONOIOB,
paspaboTaBlias HOBble METOAbl reflbMUHTONOrMYeCcKMX uccnegosannin. B 1925 roay
CkpsabuH cchopMynupoean noHatHe AerensMuHTH3auMd. OHO BKAKOYAET HE TOMbKO
neveHue BONLHOrO, HO U CHCTEMY NPOGMNAKTUYECKHX MEPONPHATHH NO YHHUTOME-
HUIO AU W NHYHHOK FreNbMHUHTOB BO BHELLHEH cpefe.

B coepemMeHHON reNbMUHTONOMMH UCCNEOBAHUA BEAYTCA NO HECKONBbKMM Hanpas-
nenuam. MegMUMHCKaRA reNbMUHTONOTHMA M3YYaeT NapasuTUYECKUX YepBeld W Bbi3biBa-
embie MMM 3abonesaHna Yenoseka.

BeTepuHapHas reflbMMHTONOIMMA HCCNEAYET reNbMUHTOR M FeNbMMHTO3bl AOMALLHKX
#ueoTHbIX. CneyMansHbld pa3fgen arpoOHOMHWYECKOHW reNbMMHTONOMMKM H3ydaeT napa-
3UTHYECKHX YEPBEH CENbCKOXO3AMCTBEHHBIX pacTeHWi. B nocnegvue rogbl paseuea-
eTCA HanpaeNeHWe, CBA3aHHOE € M3YYeHWEM MNapasMTOBR HACEKOMbIX, C MOMOLLbIO
KOTOPbIX BO3MOXHO PEry/IMpOBaTh YUCNEHHOCTb BPEAHUTENEH CeNbCKOXO3ANCTBEHHbIX
pacTeHH M.

ITO BAXKHO 3HATb

Mapaautamu pacTeHWi, Pa3NMUHbIX >KMBOTHbIX W YENOBEKAa ABNAIOTCA OKONO
10 000 coepeMeHHBIX BHAOE OLHOKNETOUYHBIX KHBOTHBIX (NpocTerwwx). MapaszuTrye-
CKHE NPOoCcTeHluMe NOPaXkaloT AOMALUHWX NTHL, KOPOB, CBMHEH, pblb, MeaoHOCHBIX
n4én v ABNAKTCA Bo30yauTEenaMKM npoTo3oHHbIX BonesHen. Bo mHorux crpanax, rae
Napa3WTMYECKWE NPOCTEMLUME Bbi3bIBAIOT MOBbIWEHHYKO 3abonesaeMocTb NOAEH M
SKMBOTHBIX, CO3/laHbl Hay4YHble LIEHTPbI ANS pa3pabotku mep BopbBbl ¢ NPOTO30MHbI-
mu Bonesnsmu. OcHOBHbIE MEPONPHATHSA NO NPoMNAaKTHKE NPOTO30MHbIX BonesHen
BK/IOYaKOT:
+ cobnogeHne Npaeun NMYHOW MIMEHbl: TWATENBHO MbiThb PYKM MOCAE NPOrynKH W
Tyaneta, nepes enow;
eXerofHoe npoxoxkaeHwe obcnegosaHuii Ha NPoTo3oMHble 3abonesaHus;
TUWaTeIbHOE MbITbE NPOAYKTOB NUTAHKS;
cobnogeHue NpasMn NPUroTOBNEHUA MULLM;
YHHUUTOXKEHHE KOMHATHBIX MyX W TapakaHoB, 3allMTa OT YKYCOB KOMapoB, MOCKM-
TOB, KNONOB, MYX;
* 3anpeT KynaHWA B 3arpA3HEéHHbIX BoAoEMax.
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§ 2 CE3OHHbBIE UISMEHEHHWA
* B> KXU3HHU OPTAHU3MOB

PoronEPHOH3IM. JITHHA CBETOBOTO AHA
B TedeHHe rojla H3MeHSAeTCA 3aKOHOMep-

1. Kak opraHMambl pearMpyor Ha H3MEHEHHA HO U He NoJBep:#eHa HonebaHmam. ITH
ycnoBuii okpyxaiowen cpeabi? M3MEHEHHA CIAVEKAT TOYHBIM CHIHANOM
2. Kakue cezoHHbBIE HIMEHEHMA B MMIHH npubiMaeHns BecHBI, JeTa, OCeEHH,
OPraHW3MOB BaM W3BECTHbI? aUMEI. PeakIIuu opraHMsMOB Ha H3MeHe-
HHUe JIHHE JHA HaskIBaeTcA (poTomepHoO-

H3MOM.

JIJIHHE CEETOBOTDO OAHA OJIA OPraHMeMOB HMeeT CHIHAJBHOE ZHaAYEeHHEe, CBHIE-
TeJbCTBYIOIee O MpeJCcTOANHX H3MeHeHHMAX B npupoje. Ecnu geHb yaauHAercH,
TO OPraHU3Mbl HAYHHAKOT TOTOBUTHCA K POCTY M pasMHoMkeHWo. Eciu feHb cokpa-
ImaeTcs, OPraHN3Mbl HAYWHAKOT FOTOBATHCA K 3WMe.

Ha moAroToBKy K 3BMMHEMY ITepHOAY TpedyeTcs AMWTelILHOEe BpeMA ANA dhusnoro-
rUY¥ecKOoi NMepecTpoilKi OPraHMsMa M HAKOIUJIEHHA HeoOXOJMMOro 3ANaca IMTHUTATENb-
HbIX BelllecTB. Takasa MoAroToBKAa HAYMHAETCA 34/0JII0 [0 HACTYILIEHHSA XOJIOA0B.

I'ooBLIE PUTMBI. Ce30HHAA NEPHOJHYHOCTh OTHOCHTCA K YHCIY Hauboee o6mIux
ABJEHWH B XKUBOH nmpupoje. l'ofoBble pUTME MO3BOJIAIT OPraHW3MaM IpPHCIOCA-

122

Puc. 94. Ce3oHHEIE MIMEHEHWA pPaCTEHMA
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fauBaTHCA K Ce30HHON CMeHe NPHUPOJHBIX
yeaosuit (puc. 94). PeryaapHo nosropsa-
HOTCA KAK TPY/AHbIe [/ BbIXKUBAHUA Opra-
HU3MOE NepHOALI, TaKk ¥ GIaronpuATHLIE.
IToaTomMy B KM3HH OPraHH3MOB MepPHOIbI
pocTa, pasMHOMEHHA, IMyBHoKoro moxKoa
3aKOHOMEPHO YepeAVIOTCA M MOBTOPAIOTCSA
TakK, 4YT0 HebGIAronpHATHOE BpeMA roga
OHHM BCTpedawT B Haumbonee ycroiiuMBOoM
cocroaHun. B manGonee GmaronpHATHBIR
Ce30H OPraHU3Mbl PASMHOMAKTCH.

IlepHoAMYHOCTE B KH3HH OPraHH3MORB
ABAsieTcA npucnocobaeHneM k roguuHomy PHC 95. Jluctonap
U3MeHeHHI0 TPHPOAHBIX ycaosuit. Ona
NpoABAsAeTcs B BhIpabOTKe eKerofHOro pUTMa B MX KH3HeAeATeIbHOCTH, CBA3AH-
HOT0 ¢ KIMMaTHYeCKMMH (aKToOpaMH.

Bo muorux paiionax Haluei cTpaisl BIarolipUsTHEIN VI8 PASBUTHS OPraHHU3MOB
nepuof 06eYHO npogomxaerca 6—7 mecanes. IIpusHakoM paHHel BeCHBI COYKHT
TasgHHe cHera. B 9To BpeMs HauHHaeTCH COKOJBH:KeHHe ¥ Gepéassl. [Ipu noewinieHUH
TeMnepaTypsl o +5 °C zanperaer Gepésa, pacnycKalTcA MOYKH yV GOJBIIHHCTEA
pacTeHuil, MpopacTaAlOT ceMeHa, BCI 3UMY IIpoJjeskaniinie B nouse. B pasrap BecHbl
IBETYT KaJluHa, PPYKTOBBIE JepeBbA M KYCTAPHHKH.

Jna Hauana jeTa XapaKTepPHBI caMkle IPOJAOJMKUTENbHEIe AHH. B aTo BpeMmsa
IBETYT MaJHHA, IIMINOBHHUEK, KHNpeil ¥ HauMHAaeTcHA AroAHBIN ce3oH. B cepegmue
JIeTa CO3PEeBaloT MJIOALI 3eMIAHHMKH, KPACHOH M 4YepHOH CMOPOJL!, KPEIXOBHHKA.
K KOHIY JeTa co3peBalT Aroibl GpYCHUKH.

C HacTynieHHeM OCEHH V PACTEHHH HAET VCHIEHHBIH OTTOK NMHTATEIbHBIX
BeIllecTB M3 JINCTheB B cTeO/MIM, KOPDHH M APYTrHe 3UMYIOINHe opraHbl. B aTo Bpemsa
3HAYHMTEJBHO COKpallaeTca JJIHHA CBeTOBOr0 JHA, CHH/KAETCA TeMIepaTypa BO3ay-
xa. K oceHH B KJleTKaxX JHCTHEB 3aMeJJIAKTCA H IIOCTeNeHHO NpeKpallaiTcia Bce
JKHU3HeHHBIe IPOIlecchl, HAKAIIIHBAKTCA HeHYHBIE BeIlleCTBA.

C noxonogaHmeM BOJA B MOYBe 3aMep3aeT M eé MoCTYIJIeHHe B KOPHH PACTeHHsA
NpakTH4YeCKH npexpaimaercda. Ecan 661 THCTHA ocTATHCE HA PACTEHHHM M HCIIapeHHe
¢ MX MOBEPXHOCTH He NpeKpalajgoch, TO pacTeHHe MOrubao 6bl OT MCCYIIEHHUA.
IToaToMy MHOIHe MHOTOJeTHHe PacTeHHMA ¢ HACTYIJIeHHeM oceHHM cOpackIBaioT
JAHUCTEA. ITOT eCTECTBEHHBIH Ipollece HasbiBaloT nHeTonagom (puc. 95). Ecau MmHo-
roJleTHee pacTeHHe B TeUeHHe KAKOTO-TO BPEMeHH HaXOJAHMTCA B De3/MHCTHOM COCTO-
AHUH, ero Ha3bIBAKOT JHUCTONAJAHBIM. 3aKaHYMBAETCA OCEeHb OTMHPAHHMEM M OIlaja-
HueM JucThep. HacTynaer mepuon sMMHEro noxKos.

SeJéHbBIMH HA 3UMHHI IePHOJ OCTAKTCS €1b H COCHA. ¥ 9THX JIePeBLEB XBOMHKH
MMeT HeOoJIbIIVI0 MOBEPXHOCTE H MOKPBRITH TONCTOH KyTHKYI0il. [TloaTromy saumoit
OHH MCNApPAKT 0O4eHb MaJO BOJbI.

IIEPEHECEHHE HEBJIATOIPHATHBIX CE30HHBIX YCJAOBHH MHBOTHBIMH. ¥ XHBOT-
HBIX NpHcnocofleHHA K NepeHeCceHHID HebIaronpHATHLRIX yeaosuil Goaee MmHoroo6-
pasHsl, ueM Yy pacreHuii. MHorHe »KHBOTHEIEe 3apaHee HAKAIJIHBAIOT B OpraHusMe
nUTaTe/IbHble BellleCTBa B CBA3H C YMeHbINeHHEeM KOJHYeCTBA M JOCTYIHOCTH KOp-
Ma B 3MMHee BpeM#A. ¥ IITHI[ M 3Bepeil HabaogaeTcs IMHBKA — CMeHA IIepcTHOTO
H nepneBoro nokposa. I'vecrasa Genas miepcTh OTpacTaeT K 3MMe y 3aiina-Gensaxa,
ropHocTasd, necla ¥ Jpyrux spepei.
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CpoeobpasusiM npucnocobieHHeMm
K NepeHeceHHIo HebNIaronpHATHBIX Ce30H-
HBIX ABJEHHH CIOYANT CNAYKA KHBOTHBIX.
PaznuuaroT neTHOH0 W 3MMHIK CHAYKY.
JleTaaa wabawogaeTca OpH CAMIIKOM BRICO-
KHX TeMIeparypax ¥ CHHMKeHHH BJIa’KHO-
CTH BO3AYXA. SUMHAA CIAYKA IPOMCXOLHUT
IpH NOHMMKEHHH TeMneparypel. B nmepuon
CIAYKH YV KUBOTHEIX 3HAYHTEJIBHO CHHKa-
ercHd ypoBeHbh oDMeHa BelecTB M IIOTpe-
brenne wKuciaopoga. Bo BpemMsa cnadkm
MHOrMe JXMBOTHBIE BIAJAIT B raybokoe
oneneHesne. B cnenuanbHO MOATOTOBJIEH-
HEIX Bepaorax cunaTt 6ypele MeABeIH.

Murranuu KHBOTHBIX. IIlupoko pacnpocTpaHeHHBIM NpHcnocobieHHeM
K He6IaronpuATHBIM YCJAOBHAM ¥ MHOTHX MHBOTHRIX ABIAIOTCA MHIPalMH — nepe-
MelleHHA Ha 3HAYNUTeIbHBIC PACCTOAHMA, BEI3bIBaeMbIe CMEHOH YCJIOBHH CYIECTBO-
paHMA. OceHBIO K MECTAM 3MMOBKH YJETANT CKBOPILI, JACTOYKH, CTPHIKH, AUCTHI
M MHOTHMe JpyTrHe nTHb (puc. 96).

Puc. 96. OceHHAR mUrpauma ntuy,

3ANOMHHTE
@oronepuogusm * Jlucronag +« Cnsauxa » Jlunexa « Murpaynmu

fTPOBEPBTE CEBA

1. Kakoe 3HaueHWe gns opraHMaMoB WMeeT A/IMHA CBETOBOro AHA?

2. Kak1e Ce30HHble M3MEHEHUS NPOWCXOANAT B M3HH pacTeHWi?

3. Mouemy opraHWambl pasmMHoXkaloTCA B Haubonee BnaronpuATHLIW cesoH?

4. Kakue npucnocobneHua Kk nepeHeceHWio HeBNaronpUATHBIX YCNOBWH CYLLECTBYIOT
Y KHBOTHBIX?

5. Yro Takoe murpauyumu?

6. MpueeauTe NpUMepPbI JKUBOTHBIX, KOTOPbLIE BNALAIOT B 3UMHIOKD CNAYKY.

NoOAYMAMWTE!

nﬂ'-IBH'}‘ ANMWHa CBETOBOro OHA ABNAETCAH BAYKHEHLLMM d)ampnm CE30HHbIX M3MEHE-
HHH B >XM3HW OpraHM3mMos?

KPATKOE COAEPKAHMWE I''IABbBI 3

JHM3HE Ye0BeKa, KaK M JKHU3Hb JIPYTUX OPraHM3MoB, 3ABMCHT OT YCJIOBHII OKPY-
sKamwied cpefibl — AOCTATOYHOrO KOJIHYeCTBA NHUIH, BO3AYXAa, BOJALI M T. 1.

B saBucHMOCTH OT YCJOBHH cpejbl Ha Hallell NiaHeTe BBIIeNAIT pasiHYHbIe
NpHUPOAHLIe 30HBI. JA(HMBBEIEe OPraHM3EMbl IPHCIOCABNHBAIOTCA K YCIOBHAM Cpejbl,
TMO3TOMY PACTHTENBHEIH M XHBOTHEIH MHUpP IPHPOAHLIX 30H CTOJL pasHoobpaseH.



naBa 4

NPUPOAHDBIE
COOBLECTBA

B npupopne pasnuuHbie opraHuamMbl obu-
TaloT He NOOJHUHOYKE, a BMecTe, B3auMo-
AEHCTBYA APYr C APYrOM W COBMECTHO
afanTUpysaCch K YCNOBMAM OKpY»KaloLen
cpeabl. Bece obutarenu takoro coobuye-
CTBa CBA3aHbl Mexkay cobol, okasbiBaioT
B3aMMHOE B/MAHWE apyr Ha pgpyra
M cocTaBnsloT Kak Bbl eguHoe uenoe.
Bce 3tk coobuiectsa UMeloT onpeaenex-
HYIDO CTPYKTYpPY, KoTopaa He paer
MM pacnacTbcs.

Bbl Y3HAETE

— O TOM, KakWe NpUpoAHbIe 30HbI MMe-
OTCS Ha Halen nnaHere;

— 0 TOM, KakWe bBbiBaloT NpHpofHbie
cooblwecTea;

— © TOM, KaK CBA3aHbl OPraHW3Mbl, BXO-
AflMe B cocTae coobuiecTs;

— O MWLLEBbIX LENAX W TOM, KTO ynpas-
nAeT NpMpPoAHbIMK cooblilecTBamMu;

— O TOM, YeM MCKYCCTBeHHble cooblie-
CTBa OT/IHYAKOTCA OT eCTeCTBeHHbIX,

Bbl HAYYHUTECDH

— OTNIMYaTL OAHW NPMPOAHblE coobuie-
CTBa OT OPYrHX;

— COCTABNATbE UENM NUTaHWA LA pa3-
HbiX cooblecTs.
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§ 2 B3AMMOCBA3U1 OPTAHHU3MOB
 BIIPHUPOJHOM COOBIIECTBE

IIPHPOHOE COOBIMECTBO. B cXomHBIX
NPHPOAHBIX YCJIOBHAX HAa OJHOH TeppH-
1. Yro takoe BuoTHyeckHe dhakTopbl? TOPHH KHBYT 0COOHM Pa3HBIX BHAOE PAac-
2. KakoBbl 0coBeHHOCTH NHTaHWA pacTeHHH? TeHHH, KHUBOTHRIX, rpuboB 1 BaxkTepHii.
Onn B3auMofAelicTBYIOT Me:xAy coboil,
npHcrocablIuBawOTCA K YCIOBHAM cpejbl
ofUTaHHA H NOAAepAKHBAKT CBOE CYIleCTBOBAHHe Yepes CBA3H JIpYT ¢ APYroM.

CoemecTHOe oDHMTAaHMe NMOZBBOJIAET OPraHM3MAM IIOJIHEE MCHOJB30OBATE PeCYpPCHI
cpeas! o6uranua. OburaTeny paspyilaionierocs MHMA, Jyra, eJIOBOro jeca, COCHOBO-
ro bopa, aybpaesl, Bepészopoil poun, ozepa, Bosora — HTO pasHble NPUPOSHELE
coobmecTBa. B npupoae MenkHe NpHpPoJHBIe cO0bIecTBa ABNAKTCA YacTAMH Golee
KpynHBIX. Hanmpumep, Bce ofuTaTenn cTBoNa ynasIileil eld — 3To 4YacThk coobme-
CTBEA €JIOBOTO Jieca.

ﬂpnpunﬂun CGHELIIBCTBG COCTOMT H3 muﬁu.l,ecrua HHEbIX OpraHH2MoOB H Cpefbl MX
DEHTEHHH, AHHBYLHX COBMECTHO H HaXOOAUWMWXCA BO B3aMMOCBA3H OPYIr C OPYIrom.

Hueno BMAOE B OJJHOM NPUPOAHOM coobilecTBe o4eHs Benuko. B cocras npupoj-
HOTro coobliecTBa eJ0BOTO Jieca BXOJAT MHOTHE BHALI pacTeHuit (enb, muxTa, 6pyc-
HHKAa, YepHUKA, KMCJIHIlAa, NalOPOTHHKH, 3eJIEHble MXH), 3Bepel (Oypolil MeaBeab,
J0ch, BenKa, pelXKafA NONEBKA, PRICE), NTHIL (pAGUHK, IIYXAph, COBA, KIECT-eJI0OBHK,
CHMHHIlA-TAMYKA), HACEKOMBIX (KOMAapLI, KVEH), rpubos (chipoekka, PhIsKHMK, MYX0-
MoOp), NouBeHHBIX DaxkTepuit u Apyrux oprammsmos. Kasasiit oburarens erosBoro
neca (puc. 97) HaxXoAUT B HEM NHINY, YKPLIBAETCA OT BPAroB ¥ HeINoOrojAbl, B3auMo-
JedCTBYET ¢ COPOAHYaMH.

CrosHBIIAACA COBOKVIHOCTh ¥ KHBOTHBIX, pPACTeHHH, rpuboR ¥ MHKpOOPTAHW3-
MOB, HACEMAWIIMX NpPHpOAHLIe coobiljecTsa, cocTaBaAlT MX OGHoumenos (oT rpe«.
fuoc — #MHUIHB M Koltnoc — obrrmit).

CamMbIMH GOraThIMM NPHPOAHBIMH cOOOLIECTBAME ABIAIOTCA BJIa’KHbIe TPOIINYe-
ckHe seca. Ux BuioBoe pasHoofipaszne J0 CHX IOpP He OIIMCAHO JAOCTATOYHO ITOJIHO.
Vuénsle cuuTaoT, 4T0 Ha miaomaju 1 km® Bo BIasKHOM TPONHMYECKOM Jiecy obuTaeT
HECKOJLKO COTEH ThICAY BHJOB PACTEHHI M JKHMBOTHLIX, He CUHMTAH MHKPOOPTraHMs-
MOB 1 rpubos.

[IPOM3BOMMTENHN, MOTPEEHTEIH H PASPYIIIHTEJH OPTAHHYECKHX BEIMECTB. B IpH-
pojHOM coobuiecTBe KHEBIE OPraHM3MBl CBA3AHBI He TOJBKO MeXAay coboi,
HO M € HeHBOH NpMpoAoil. DTa CBA3L BLIPAMKAETCH Yepesz BelleCcTBO M SHEepruio.
ITocryinmenue MUK, BOJALI, KHCJA0POAA B MHBRIE OPraHU3Mbl — 3TO [IOTOKH BeIllecTBA
U3 oxpy:atonieit cpeasl. IIMnia coflepUT sHePruio, HeodXoOUMYIO I OPraHU3MAa.

PacTeHMAa NOraoliamT U3 OKpy:xawileld cpelbl HeopraHWYecKMWe BellleCcTBA
(YyrneKHcabIi ras, BOAY, MUHEPAJIbHEIE COMTH), VCEAMBAIOT 3HEPIHIO COMTHEYHOI'O CBe-
Ta ¥ obpasyior opraiuyeckue pemectsa. [loaToMy senénble pacTeHHA COYKAT MIpo-
M3BOAMTENAMH NMHINH JAMA APYIHUX OPraHM3MOB — MNpoayueHTaMHu (oT jat. npody-

126 yenmom — upoussogsiuii). IlpoayuenTsl crocobHbl CO3aABATE opraniiecKue
BeNlecTBA M3 HeOPraHWYeCcKUX — YIVIEKHUCJIOro rasa, BoJbl, MUHepaldbHBIX COMeH.
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Mmasa 4. MpupogHeie coobujecrea
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Puc. 97. ObuTaTenn enoBoro neca

SanacéHHble NPOJAVIEHTAMM OPraHMYeCcKHe BelllecTBa 110TpebisiloT 0PraHuisMEl,
KOTOPEIE HA3LIBAIOT KOHCYMeHTaMH (0T JaT. KoHcymo — norpebisi). B poan koH-
CYMEHTOB 00BIYHO BRICTYIAKT #UBOTHEIE. K Koncymenmam nepeozo nopadka 0THO-
CAT PACTUTENbHOANHBIX }XHBOTHBIX, KOTOPhIe NHTaOTCA pacTeHUAMHA. KoHCYMeHTOB
NepBOro MOPAAKA MOEJAloT IJIOTOAJAHBIE MKHBOTHEIE — KOHCYMEHMbL 6MOPOZO
nopadxa. Hanpumep, 3aiiibl ONHTAIOTCH PACTEHMAMH H ABJIAIOTCH KOHCYMEHTAMH
NepBOro NopAAKa. 3aillbl CIVHAT NUIIEH BOMTKAM — KOHCYMEHTAM BTOPOrO IOpPAL-
Ka. Bce KOHCYMEHTHI HY:KIAKIOTCA A CBOETO MUTAHUA B OPraHMYecKoM BelllecTBe,
0OpazoBaAHHOM JPYIHMH OPraHM3MaMM.

MépTehle pacTHTENbLHBIE H JKHBOTHBIE OCTATKH NepepabaThIBAlOT OPraHU3MEI,
KOTOPLIE HAZLIBAIOT peAyHeHTaAMH (oT nar. pedyyenmic — BOZBDAIAOIINIL).
B npupogHoM coobliecTBe poJib PeAVIIEHTOB BRINOJHAKT B OCHOBHOM rpubni, 6ak-
TepUH H Jpyrue MejKue opraHusmbl. OHH pa3zjaraloT OpraHHYecKHe OCTATKH
Ha NPOCThle HeOPraHWYecKHe BellecTBa, KOTOphle BO3BPAIIAIOTCA B IIOYBY U BHOBB
HCIOJb3YIOTCA PACTEHHAMH.

Ieu:eHde BellecTB M3 HEXHMBOH NDPHUPOJALI Yepesd Ielb KHBBIX OPraHHU3MOB
B HEXHMBYI0 NPHPOAY HASKIBAKT KPYroBOPpOTOM BellecTB B npupoge. Jlioboe npu-
poaHoe coobUIeCTBO MOMET JOJr0 CYUIeCTBOBATBH TOTJAa, KOTAA B HEM eCTh NPOAY-
IeHThl, KOHCYMEHTBI H peayueHTsl (puc. 98).

BH/IOBAA CTPYKTYPA NMPHPOJHOTO COOBHIECTBA. IlpupoaHoe coobiecTBo ABNA-
eTCH CJIOJKHOM NPHMPOAHOH CHUCTEMOH, KOTOpas Hojjep:kupaerca sa cueér ceaseit 127
MexAY BUgaMe. YaeHsl OpHPOJHOTro coobllecTBa CBA3AHBI MUIIEBLIMHM OTHOIIEHH-
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§ 21. B3aumMocBA3N OpraHnu3IMoB B NpupogHom coobujecree

MpoaoyueHTel KoHCYMeHTEI PenyueHTsl

Puc. 98. NpogyueHTsl, KOHCYMEHTBI, PEAYLEHTEI

AMHM, CO3Aa0T cpeay obMTaHMA APYT AJA APYTa M B3aMMHO OTDAHHYHMBAIOT YHCIEH-
HOCTh. [IpakTHYeCKH B Ka)XJIO0M cooDIecTBe ecTh PACTEHHA, PACTHTENbHOAIHEIE
M IUIOTOAJHBIE ’KHBOTHBIE, NAPA3ZHUTHE] H OPraHM3MBl, MHTAKINHeCHA IMOrHOMIMMH
MHBOTHRIMHM M OTMHPAKIIEMH pACTEHHAMH.

Bxopsamue B npupoaHoe coofjecTBO BH/BI HEPABHONeHHBI 10 YHCIEHHOCTH.
Opuu M3 HUX MACCOBBIE, APYrHe — MAJMOYMCAeHHBI, TDEeThH — COBCEM peiKHe.
Hanpumep, B eIOBOM JIECY CPEIH [epeBbeR NpeodaagaeT eflb, Cpeal ITHI — CHHHIA-
rapmyKa, cpeil MelIKHX 3Bepeil — DBLIZKAA IOJEBKA.

MaccoBsle BBl CO3IAI0T OCHOBHYIO CTPYKTYPY NpHpoaHOro coobmectea. YacTs
MACCOBRIX BMJIOR ABJAETCA BAXKHBIMH cpedoolpazoeamen amu. OHH CHIALHO BIHAIOT
Ha VCIAOBHMSA MKH3HM APYIHX Bujaos. Hanpumep, B eJI0BOM JIECY pPACIpeeseHHe CEeTa
M OCAJIKOB, MUKDOKJUMAT ONpeAensorea eabin. OT cOCTOAHUA el 3aBMCHT JKH3IHB
MHOTHX KYCTAPHHKOB, TDABAHHUCTREIX PACTEHHA M pasHooDpa3HBIX KHBOTHBIX.

Ot BuoBOrO pazHOOOpa3ZHA BO MHOTOM 3aBHCHT YCTOHYHBOCTE NPHPOAHOTO coob-
niecTea ¥ HebmaronpuATHRIM QakropaM cpeasl. IIpH coRpalneHUMH UIMPOKO ITpej-
CTABJIEHHOI O BHJIA Mﬂ.JID‘-Il‘IEJIEHHI:]fI BHJ MOXKeT ﬁhICTIJCII IJEEMHD}KHTLEH H 3Al0JHHTE
oceobOoAHBIIeECA IPOCTPAHCTEO, COXPAHUE coofINecTBO KAK elHHOe [elloe.

HcrawyenHe W3 coCTABA ONPHPOAHOro coobllecTBa OCHOBHBIX BHAOB-cpejlooDpa-
30BATeJeH IIPHBOJAUT K ero pa3pylleHHK. TakHe H3MeHeHHA B IPHPOJe YACTO Ipo-
M3BOJIMT YeJIOBEK, KOIjia BeIpyDaeT Jeca, cO3/IAET MepeBhINac CKOTA B CTEIIAX.

CoOBHNIECTBO KAK EJIHHOE LEJ0E. Kasxmoe coobiectso dopMuposaiocs Ha npo-
TAMEHNH MHOTHX ThICAYeneTHii. B HEM VKHMBATHCH OPraHU3MBI, CBAZAHHBIE MEX IV
coboil B cozfalolue APYT A ApYyra HeoOXoJAUMble YVCJIOBUA cyilecTROBAaHUA. Ecin
BO3JeHCTBOBATE Ha OJHOTO M3 erg 4IeHOB, TO 3TO MOXKET OTPA3SHTBCA Ha APYIHX
obuTaTenax coobiecTsa.

Hanpumep, yBeadded#e YMCIeHHOCTH docei, saillies B Jecy HPHUBOAMT K YHHY-
TOXMEHHI KYCTADHHKOB, MOJPOCTA JepeBbeB, MoDeraMu KOTOPBIX NMHTAKTCA ITH
MHBOTHEIe. ECIIM jKe pazopuTh Ha NYIy UHeés3fla INIMellell, TO V pACTEHWH, KOTOphIe
HMH ONBLIAOTCA, He ofpasylTcA ceMeHa, YMeHBIIMTCA TPaBAHWCTHIA NOKPOEB
M COKPATHTCH YHC/I0 HACEKOMBIX, KOTOPhIe NMHUTANOTCH HEeKTAPOM 3THX pACTeHMIT,
a TaK:xe IITHIL, IToeJalIlliy HACEKOMBIX.

Jlioboe npupoaHoe coobiecTBO CYIHECTBYET Kak efiHHoe efoe. 910 obecneunsa-
eTCA B3AMMOAelicTEMeM ODHTAIOIINX B HEM OPraHH3MORB JIPYT C JPVIOM M ¢ OKpVKa-

128 e cpegoil. Ecoim 3TH CBA3SHM HAPYIIAIOTCA, TO 3TO MOMKET NPHEECTH K rubenn
BCero coobilecTra.
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3ANOMHHTE
lMpupogroe coobuwecreo + lMpogyyeHtsr = KoHcymeHtsl + PegyyeHtsi 0

MPOBEPBTE CEBA

1. Yro Takoe npMpoaHoe coobuiecteo?

2. Kakuve opraHHM3mMbl Ha3bIBAKOT NPoAYLEHTaMH?

3. Yem OTNMYAIOTCA KOHCYMEHTBI NEepBOro NOPAAKa OT KOHCYMEHTOB BTOpPOro no-
panka? 0

4. Kakywo ponb B NpHpoAHoM cooblilecTee MrpakoT opraHHM3Mbl-peayLeHTh?

5. Yto Takoe KpyroeopoT BellecTe?

6. MpueeauTe NpMMepsbl BUAOB, KOTOPbIE ABNAIOTCA cpefoobpasoBaTensMy B NPUPOA-
HbIX cooblecTsax.

Modyemy B necy He HaKanAMBAOTCA ONAfAlOLIHE KaXKAyl) OCEeHb /IMCTbA [epeBbes
M KyCTapHMKOB?

YIS IIIIIIIII

Mos na6oparopus

H3 HCTOPHUH HAYKH

leopauli ®édopoBuy Mopo308 — n3secTHbI PYCCKMI NECOBOA, OCHOBATENb Hayu-

HOW TEOpPMM NecoBofcTea, paspaboTasliMi OCHOBHbIE NpasMna M cnocobbl cosgaHua
NecHbiX HacamaeHw B crenax. B kHure «Yuenuwe o nece» oH onvcan AUHAMMYHOCTb
BMONOrHYEcKUx NPOLIECCOB, KOTOPbIE NPOMCXOAAT B NECY.

A/157 IO 03HATE/IbHbIX

MmaeHas ocobeHHoOCTb Neca 3akN4aeTca B NPUCNOCOBNEHHOCTH BCeX pacTeHWH
K COBMecTHOMY obWTaHMWio. BHonora necHbix ApesecHbiX NOpPofd, WX POCT WU Pa3BM-
THE, OTHOLIEHHE K MNOYBE W KNWMMaTy, B3aMMOCBA3M MeXAy OpeBecHbIMH NopofaMu
M OKpY)Kalollel cpefoi COCTaBNAIOT HayKy O Nece — NecoBefeHHe.

YenoBek Mcnonbayer nec AN CBOMX HYXA, Bbipybaer ero Ans nosyyeHus apese-
cuHbl. lNpu 3ToM HeobxoguMo cobniofath onpefenéHHylo NocnefoBaTeNbHOCTD,
Bbipybas yyacTKM neca C TakuM pac4yeértom, 4Tobbl CNYCTA HEKOTOpoe BPeMs BbipoC
HOBbIH nec.

Yenoseky HEOBXOAMMO M3MEHHTL CBOE OTHOLWEHHE K /iecy. TONBKO B 3TOM ciydyae
YAACTCA OCTRHOBWTb HauyaBLUMECA KaTacTpodM4ecKue M3MEHEHMS KAuMata M BoccTa-
HOBWTb [OMITOCPOMHYIO YCTOMYMBOCTb DNAronpuATHLIX ANA ¥KH3HW NIORER YCNOBMM
OKpY>KaloWen cpefbl M KAMmara.

129




CrauaH ¢ vik.com/material100

R Sl R e R PR RN CFCRTE . EWE R IR T

§ 2 2 IIUIIEBBIE CBA3U
* B IIPUPOJHBIX COOBIIECTBAX

IIumEessIE cBa3H. Kaxxjoe npupoxHoe
co0BIIECTED HMeeT MHOMKECTEOM HEBH M-

1. Yro taxkoe nutaHue? MBIX HA MepBBI B3IVIAJ CBA3el Mexay
2. Kak B3aumopecTeyioT Mexxay coboit opragpuamamy. OCHOBHEIMM  HBJISIOTCH
OpraH13Mbl, COBMECTHO obuTalowme MHIEeBbI¢ CBA3H, B KOTOPLIX ocofM ogHo-
Ha OAHOW TeppUTOpHM? ro BHja ABIAKTCA MCTOYHHMKAMH IHIH

Ansa ocofieil apyroro Bujaa. Yepes nume-
Bblé CBA3H BeIeCTBO M 3HEPrHs Nepejga-
éTcH OT OAHOr0 opraHuaMa japyromy (puc. 99).

[THmEBLIE NENH. Pag opraiusMoB, B KOTOPOM KaK/JbIH IPeALIAVIIHH CAYVKHT
NULIeH JJIA MOCHAeAVIOUero, Ha3blBAKT MHILEBOH Wenbiw. B menn nuranua nmpomuc-
XOJMT MepeHoC BellecTBa U SHePruM OT MCTOUYHMKA (peAblAYIIero 38eHa) K nmorpe-
fuTento (DocaeayVOLieMyY 3BEHY).

HauansHBIM 3B€HOM NHINEBOH IEenH ABJIAKTCA NPOH3IBOAHTENH (NIPOAVIIeHTHI).
9TO 3es€éHBIE PACTeHHA, OOpPABYIOIIHE OpPraHUYecKie BellleCTBa M CO3AalONIMe 3amac
aHepruu. Bropoe 3BeHo npefcrabieHo morpebHTensamu (KoHcymMeHTaMu), TpeThe
3BEHO — 3TO Pa3pPYIIHTEJH OPraHH4YecKoro BemjecTsa (peayuenTtsi). Paccemorpum
OpUMep IPOCTOH MUIIEBOH LENnH: pacTeHHA — IYCeHMNILl — HACEKOMOSJHBIE ITH-
bl — XHIOIHBIE OTHOB (puc. 100).

MépTeoe
opraHuyeckoe
BELECTBO

BHewHan

g
chana MoTtpebutenn

) Pazpywurenwn

130

Puc. 99. Cxema KpyroBopoTa BELWEecTE W nepegada IHEPrMK B NnpupoaHom coobuwecree
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[maBa 4. MNpupogHeie coobiyecrea

Puc. 100, MNpocras NnMWeean Lens

Bce 3BeHbA MHIEBOI HMeN# B3aMMOCBA3AHBI M BiaMMosaBHCHUMbI. MeXIay HUMH
OT MEepPBOro K nocjaefHeMy OCYIIeCTBIAeTCA Nepejadya BellecTBa ¥ sHepruu. O6GBIYHO
pacTeHHMA B npolnecce (OTOCHHTe3a CBA3BIBAKT oOKogo 1% aHeprum cgera.
PacTuTensHoAHOe HUBOTHOe yceaueaer ot 20 no 60% pacTuTensHoOro Kopma.

[Ipn nepexoje opraHMYecKHX BeIlleCTB OT OJHOI0 3BeHA MUIIEeBOH IeNH K Apyro-
My GoJabllasg 4acTh 3aKJOYEHHOW B HMX SHEPrHHM pacXoAyeTcd Ha JKH3HeJeATelb-
HOCTh OPraHW3MOB: AbIXaHWe, JBH/KeHHEe, PasMHOMeHWe, IoJiep;ixaHne TeMIlepa-
Typsl Tena. JiHmimes HeGoabmiaa YacTk NOTpeONEHHBIX BeIeCTB yCBaMBaeTcH
¥ MCMOJAB3VETCH Ha POCT OPraHH3Ma ¥ HaKolJeHHe GMoJ0rHYeckoil Macehl. SHAYHT
TONLKO 3TA YACTh MOMKET MCIOJIb30BATHCA B KauecTBe MMHINH Ha CAeAYIOIeM 3BeHe
numesoi nenu. Ha kaxaom aTane epejauM BelllecTBa M 3HepPrMH N0 NHUINEBO
HenH TepAeTcA npuMepHo 90% H Toasko okoido 10% mnepexoauT K odepegHOMY
norpebuTeinio.

IIpupoauble coobiiecTBa MOIYT CYIIECTBOBATE TONBKO IIPH TAKOM YHCJe IOTpe-
fuTesel, KOTOpPOEe MO3BOJIAET OPraHH3MaM-IIPOM3BOIUTEIAM PACTH M 00pa3oBLIBATH
opraHMvYecKHe BelllecTBa B KOJHYecTBe, JOCTATOYHOM AJIA NHTAaHUA norpeduresneii.
Hanpumep, ecau B Jecy OymeT CIAHIIKOM MHOI'O PACTHTE/JbHOAAHBIX KHBOTHBIX,
TO OHH MOT'YT HCTPeOHTh pacTeHMA, KOTOPBIMH OHH IIHTAIOTCH.

IToaroMy B NpUPOAHBIX coobulecTRax HaAbMOAaeTCA ONpeeléHHOe COOTHOLIEHHE
YHCJAEHHOCTH M MACChl OPraHM3MOB, COCTABJIAINHMX NHOIEBYI Henbk. B KamgoMm
mociaeAyioineM 3BeHe OHINeBOH Leln HNPOMCXOAHUT VMeHblleHHe BHOMOrHYeCKOoH
macchbl. O6bIivHO, YeM GoJbllle MACCA HAYAJIBHOrO 3BeHAa, TeM 00Jbllle OHA B IIOCJIE-
AVIOIIHNX 3BeHbAX.

IIHmMEBLIE CETH. B mpupoje OOJHKM M Te e BHALI YACTO ABJSAITCA 3BeHbBAMU
B Pa3HbIX MHIIEBBIX NenAx. PaccMOTpHM Ielb NHTAHWA, B KOTOPOi MPOM3BOJHTE-
JIeM ABIAETCA KanycTa. BropeiM 3BeHOM B 9TOH NHINEBOH MENH MOTYT OBITH pasHbIe
JKHBOTHEIE, NHTAMIIHECA KANYCTOH: I'YCeHHIILI KANYCTHOH GelIAHKH, KANycTHOH
MOJIM, KayCcTHOMH COBKH, 3aiinsl. [ToaToMy KanycTa BEICTYIIAET IPOAYIIEHTOM MHO-
I'HX OUINEBBIX Iemel.

B crolo ovepeab KA bl M3 OPraHU3MOB, MATAIIIUXCA KAYCTOH, MOXKeT OBITH
YacThI0 HECKOJBKHX Ieneil nuranua. Hanpumep zasan, moemalolquii pasHble pac-
TeHHs, BXOAUT B GOAbIOe KOMHYECTBO [eled NMHTAHHA. 3BeHbBAMM MHOTHX ILemel
ABAAKTCA M XHIHUKH, KOTOPhIe MHTAIOTCA Pa3sHBIMH KHBOTHBIMH. IlogobHble
obMe 3BeHbA 00beJUHAIOT MUINEBLIe MEMH ¢ CIOKHYID) CUCTEMY — IHILEBYIO CeTh
(puec. 101).

Hanuune B mpupogHOM cooBIlecTBe CeTH MHTAHMA CHOCOBCTBYeT BRIXKHBAHHIO
OPraHU3MOE IIPH HeJOCTATKE OIpefeIéeHHOTD BHAA KopMa 6arofapsa BOZMOYKHOCTH

material 100
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§ 22. MuwesBsbie cBA3N B NPUPOAHBLIX cooblyecTBax

. CocHosuiii

Y NMNUNBLUMEK
(nUuMHKa)

CubupckriA.
lenkonpsag,

Mockoeka |
\pﬂ'.f

MageHwuua
(nu4MHKA)

L

CoCcHOBLIA
CNOHWE

Knewm
W Nyxoenbl

Puc. 101. Npumep nuweson ceTk coobuectea

HCOOAbLI0OBATE Apyro# kopm. Yem mupe Bugosoe pasHoobpasue ocobeit B npupomn-
HOM coobimecTBe, TeM OoJbllle NHIIEBBEIX Ilelled B COCTABE CeTH H TeM yCTOHYHBee
coobmiecTBa. BrimajeHne ofHOTO 3BeHA M3 IeNH NUTAHUA He HAPYUIUT BCEro coob-
IecTBa, TAK KAK MOTYT HCIOJME30BATHECA HCTOYHHKH MHTAHHA M3 APYTHX NHIO[EBBIX
Hmemne.
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Mmaega 4. MpupoaHsie coobiyecrsa

3ANOMHHTE
Muwessie ceazn + lMuwesse yenw * [MHwessie cerk

MMPOBEPBTE CEBA

1. Kakue ceasM Mexgy opraHM3Mami B NPUPOSHOM coobliecTee SBAAIOTCA OCHOB-
HBIMMK 7

. Yro takoe nvweeasn uens? Kakoeo eé 3HaueHwe B npupogHomM coobuectee?

. Kakosa ponb npoWssoguTenei B nulieson Uenu?

. YUem oTnM4aoTcs NULLEBbIE LUENM OT NULLEBbIX ceTer?

. Mouemy xueoTHBIX 0bbeguHAOT B rpynny notpebutensn?

. Ucnonbaya puc. 101, pacckaxkute o cocTage NWLLEBOW CETH B JIECHOM COOB-
wecrTee.

[ B B -
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Mouemy ycToiuWBOCTE NpUpogHoro coobuiecTea 3aBWMCUT OT BMAOBOrc pasHoob-
pa3ua?

IYIIIIIIII I,

Mos na6oparopus

ANA JTIOBO3HATE/IbHbIX

JlecHble pbixkHe MypaBbW MMTAKOTCA MHOTMMH BHAAMH MMBOTHbIX, HO OCHOBY MX
Aobbiun BCerga cocTagnawT Havbonee maccoeble BuAbl. B nepuog BCNbIWKK YUCNEH-
HOCTH BpeaMTeNel Neca MypaebH NUTAOTCA NPEUMYLLECTBEHHO MMH.

MNoacuntaHo, YTo B cMBUpcKkux necax obutatenn ofHOro KPYNHOro MypaserHWKa
yHWU4TOXKaI0T 3a gedb Ao 100 Teic. nMuMHOK Manoro enosoro nuaMnbwmka, 10— 15 Teic.
babouek cepol NMCTBEHHHWYHOW /NMCTOBEPTKH. IJTO 3HAYMT, 4YTO NPU  HaNMYUK
5—6 KpynHbIX MypaBeHHWKOB Ha reKTap MOXKHO He BeCnoKOMTLCA O NOPaXKEHUH 3TH-

MH BPEOHMTENAMH, MYyDaBbH COEPaT POCT MX YHHCNEHHOCTH.
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§ 2 3 PASHOOBPA3HUE ITPUPO/IHDbBIX
* COOBIIECTB

I[IPHPOIHELIE COOBIMECTBA O3EP H NMPYI0B.
Ozepom Ha3BIBAKT NPHUPOAHLIN BOJOEM

1. Kakosbl ocoberHocTH BoaHoW cpeabl obu- B yraybieHMH CVIIH, He MMEIHi nps-
Tanua? Moit cBsAsHM ¢ Mopem. B Hame# crpane
2. Kakue sueoTHble obuTtalT B necax? HaxogauTca 2,7 MaH ozép. Cpean HHX o3e-

po Bafikan — camoe rnyboKoe M Kpyn-
Helflllee B MUpe 03epo no obwemy mnpe-
cHOll BOALl. Hebonsuioil McKyccTBeHHBIH BOAOEM, IJIOIIajbi He Gomee 1 xm?,
HAa3bIBAKT MPYIOM.

B ozépax M npyjgax ecThb BCe HeoBXOAHMMBIe OJA MH3HHM YCJIOBHMA: CBET, TEILIO,
BO3/IVX M NUTaTeJbHBIE BemlecTea. IIpOHMKAA B TOMILY BOABI COJMTHEYHBIE JIVYH OCBe-
mawT ee. OT conHeuHBIX Jy4eil BojJa Harpepaercda. B Bojie B pacTBOPEHHOM BHE
cojlep;KaTca KHCJA0poa M HeoOXoAMMble OpraHM3MaM MHHepaJibHbBIE BelllecTBa.

B npupoansix coobimjecTBax os3ép u npyaos (puc. 102) ocHOBHBIMH NpPOM3BO-
ANTENAMH OPraHMYeCcKHX BellleCTBE ABJAKTCA MHUKPOCKONHMYecKHe BOJOPOCIH,
npujaIiIue BOJAe TEMHO-3eJEHBIH IBET M COCTABIAIOI{HME OCHOBHYIO YacTh pac-
THTEJBHOH NHIIH AaA Dosee KPYNHBIX opraEuamoi. [Ipm obuaum Bogopocaen
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Mmaga 4. MpupoaHsie coobiyecrsa

B 03¢paX M Mpygax B OPOMHOM KOJMHYECTBEe PA3MHOMKAITCA MHKDPOCKOINHYECKHE
FKHBOTHBIE.

B npubfpe:xHOi yacTH 03ép M NPYAOE PACTYT BIAro0MBEIe DACTEHHA, KOTOPHIE
HANOJOBHHY MNOTPYXKeHBl B BOAY, — KdMblll, pozo3, Hdcmyxd, MPOocmHUK.
I[MoauocTe0 NOTPYKEHBl B BOAY PACTEHMA € MIABAKINHUMH JHCTHAMH — cHpeno-
aucm, Kyswunka, kydoiwra., Ha nosepxHocTH BOABI ILIABAIOT PACKA U 80doKpac.
[ToHOCTBIO MOrPYHeHBl B BOAY 3apocaH aaodew. MHKpPOCKONMYeCKHe BOJOPOCIH,
HAaJBOJHEIE M NOJBOLHBIE YACTH IBETKOBBIX PACTEHMH CIAYIKAT MHMIleH MHOTMM pac-
THTEJBHOAJHBIM A HBOTHEIM.

Ozépa 1 nNpyabl ABAAKTCA MecToM 0DMTAHMA pasHOOOPASHBIX HACEKOMBIX.
CaMBIMH MHOTOYMCJAEHHBIMH M3 HHX ABIAITCA Komapsi. B nernue aum B6ausu
BOAOEMOE B PASHBIX HANPABIEHHAX JeTawT cmpexoibvl. OHH OTKJIAALIBAIOT AIla
Ha JIMCThA BOAHBIX pacTeHHil. JIMUMHKH CTPeKO3 MKHBYT B BOJe M IIMTAlOTCA Hace-
KOMBIMHM, IM'OJIOBACTHKAMM ¥ ManbkaMmu peib. Ha moBepXHOCTH BOJABI 4aCTO MOMKHO
VBHAETH i1onog-aodomepor , mykos-eepmaver. OHH MUTAIOTCA MeJIKUMH XHBOT-
HBIMH, MOMAJaKINHMH Ha MOBePXHOCTh BOALI. B Tonume Boasl obutaioT Kaonsi-zaa-
dolwiu, HYKU-NAABYHUBL, HYKU B8000I00bL.

B Bogoémax ¢ G0MBIIMM KOMHYECTBOM PACTEHHI MOMKHO YBH/ETE pa3HOOOpasHBIX
MOJIHCKOB — npydoeuxos, ayxmanox, kamywerx. Ha nne Bogoémos oburaror Ges-
3yfiku, KOTOPhIE HANOJOBHMHY 3apPLIBAIOTCA B MPYHT.

Beio s#H3HL MPOBOAAT B BOJe MIH pAAOM ¢ Hell ofblkHOBEHMbLIL MPUMOH, 03€p-
Hasa U npydoeas aszywxu. B Tonue Boasl oburarT pasHoobpazHble pelObl, cpean
KOTOPEIX €CTh PACTHTENbHOAJMHBIE, XHIIHBIEe M BceAjHble. B mpyaax m osépax
¢ 0OMNIBHOH PACTHTENIBHOCTBID YACTO BCTPEYANTCHA KAPACU, CA3AMbL, ULYKL.

B npubpesubix sapociaax obfMTaeT MHOr0 BOAOILIABAIOIIMX OTHI — YMOK,
zyceii, aebedeit, waerx. Ha yroxk Haunbosee M3BeCTHA M IIMPOKO paclpocTpaHeHa
obbikHoBeHHaR kKpakea., OHA KOPMHUTCA Ha MEJTKOBOAbe, JOCTABAA C TIOMOLIBIO KJIO-
Ba BOJHBIE PACTEHHA, HACEKOMBIX, MOJTIOCKOB, MEJIKHX Pa4yKOB.

K :xkuanu Ha npubpe’KHBIX MelIKOBOJBAX O3Ep M NPYAOB NpHcnocobHINCsE yan-
Ji. BelcokHe HOTH C HIHPOKO PACCTABJIEHHBIMH [MAIBIIAMHK MO3BOJAKIT HM IIepe-
ABUraThcA Jase mo HomoTHeTOMY rpyHTY. Brarogapsa AnMHHOI Ilee W CUIBHOMY
KJIOBY OHH CXBATHIBAIOT MeJKYH pbIOY, JArylIeK, HACEKOMBIX M APYIHX BOJAHBIX
JKHBOTHBIX.

ITo 6eperam oszép BcTpeuaroTcs ondamper 1 8odansie noaééxu. OHpaTpsl poloT
IojiseMHbIe HOPBI, VCTPAUBAA BXO/l B HUX HEMHOTO HMIKe YPOBHA Bojbl. [[na sumMos-
KM OHU COOPY:KAIT HA OTMeNAX XaTKHM U3 PACTHTENbLHOrO MaTepHasia, CMelIIaHHOTO
¢ uaoMm. BHYTpH XaTKH ycTpaMBaeTcAa I'He3/l0, BhIX0J M3 KOTOPOro OTKpPbIBAeTCHA
B TOJIIY BOJBI.

IIPHPOHBIE COOBNIECTBA JI¥TOB. Ha paBHMHAX pacnonaraipTcs Jyra — yYacTKH
3eMHOH MOBEPXHOCTH, HA KOTOPLIX CIMOINHLIM IOKPOBOM PACTYT MHOTOJETHHE Tpa-
Bel. B JoJMMHAX peK pacHoJiaraloTcA 3ajJHBHBIC Jyra, NOKpbIBaloU[Hecd BOAOI
BO BpeMA NOJOBOALA. JIYropele Tpaebl XOpPOIIO OCBEIANOTCHA COJHIEM, IOJy4as
MHOro cBeTa ¥ Tenjaa. OCHOBY pacTHTENBHOCTH Ha JIYrax cpejHeil YBIaXHEHHOCTH
COCTABNAKT 3JAKOBEIE PACTEHHA: 08CAHULA , MAMAUK, mUuModeeska, MTUCOXEB0CHT.
IT0 MHOTOJIETHHE TPABBI C XOPOIIO PASEUTRIMH KOPHAMM, KOTOpPhRIE HIMPOKO M IJIYy-
Gorko nmpoHUKawT B nousy. Kopau pactyT nydxoM, obpasys [I0THBIE AEpH, KOTO-
Pl NpeJoXpaHAeT IIOYBY OT BhICHIXaHUA., PazHOTpaBbe JIYI'OB COCTABIAIOT JIOMU-
KU, KOLOKOAbYUKLE, BACUILKY, HUBAHUKU, K1e8ep.

material 100
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§ 23. PasHoobpa3sne npupogHbix cooblyecrs

"KNEBEP _ s LIMKOPUN TBICHYENUGTHUK

Puc. 103. NpupoaHoe cooblectso nyra

Ha nyrax o6uraior >KMBOTHBIE, KOTOPhIe NPpHCNOCOOMINCE K MKH3HN CPefu Tpa-
BAHUCTBHIX pacTeHMii (puc. 103). OcobeHHO MHOTO 3JleCh HACEKOMBIX: JKYKOB, MYX,
fabovek, Ky3HeYHKOB, M4éa, IIMeneil, oc. O6HIMe pACTHTENBLHON NHUIMH H HACEKO-
MbIX IIPHBJEKaeT HA JAYI NTHL — nepenencs, kopocmeanell, mpacozysox . U3 xui-
HBIX IITHI] Ha JIYraX MOXKHO BCTPETHTH AY208020 U noaesozo ayneir. Ha nyrax gacro
BCTPEYHAKTCH RoOAesaf Mbliib U obfbikHosennar noaésra. MUz Bojdee KpynHBIX
JHHBOTHEIX Ha JIVFAX MOXKHO BCTPETHTH 00bIKHOSEHHYIO AUCUYY W 3allya-pycaxa.

ITPHPOHLIE COOBUIECTBA BOJOT. Bomora — 310 npupogHsle coobuiecTBa, KOTO-
pele obpasylTcA HA CHJABHO YBJIaKHEHHBIX YYacTKaxX 3€eMHOH NOBEPXHOCTH.
Ha 6Gomorax BCTpedalTcsd HHAKOPOCJbLIE COCHBI, KOPHH KOTOPBIX PacCIOJaralTcs
61u3Ko K noBepxHocTH. M3 KycTapEuKOE Ha GosoTax o6eveH BaryIsHHK 60JOTHEII,
BCTpedYaeTcA ArOAHBIA KyCTapHHK roaybuka.

Bonsme Becero Ha GonoTe MxoB. K MX 4Hcay oTHocHTcA Oelnwlil mMox cghazHym
H 3eJEeHBIH MOX KyKywKuHn 1én. Ha ciharHossix GonoTax pacnpocTpaHéH KyCTAPHH-
4eK ¢ JexaduMH credbnamu — kawkea. Ha Gororax pacTér MHOr0O pasiHYHBIX
BHJI0OB OCOK.

M3 xuBoTHBIX Ha BosoTax BCTpedaeTcs MHOIO HAceKOMBIX. 3jech obuTaloT pas-
AUYHLIE HEPBH, MOMIIOCKH, JATVIOKH, ragokiu. K sxusun ga Gogorax npucnocobu-
JHCh MHOI'Me NTHIBI. K MX YMCIy OTHOCATCA aucmel, yanau, eévinu, Gekxacset,
1 36 kpoHwHenst. JITMHHEIE HOTH ¢ IIHPOKO PaCcCTABJIEHHBIMH na.nhufmn MO3BOIAKT
HM I[epe/IBHTaTLECA M0 TONKHMM MECTaM, a JAJHHHAA [Ied U CHJIBHBIH KB — CXBa-




CradaH C material 100

KRl LW e P WM G PR LW i W G PR e
naea 4. MpupogHeie coobuwecrea

% L ¥ AN

Bt o N y
e T, "{ i

AYK-NNABYHEL ™ TTA

CHATHYM  KNIOKBA POCAHKA

Puc. 104. NpupogHoe coobujectso GonoTa

THIBATE PASTHYHEIX IMOABMKHEIX BOAHEIX XHUBOTHEIX. O6uTatoT Ha GomoTax W XMII-
Hble NTHILI. K HUM oTHOcATCA GONOTHBIN JAVHB, 60M0THaA coBa. M3 MIeKonuTamw-
IMHX Ha GosoTax BCTpeYalTcA BOJAHBIEe IIONEBKH, BeIApa, oEgaTpa (puc. 104).

IIPMPOAHBIE COORIMIECTBA JECOB. Jlee — 2To npupojaHoe coobujectso, obfasza-
TedbHOH HacThlo KOTOpOro AeBnsawTcea gepesbsa (puc. 105). B cocras necHsix coob-
HIECTB TAKMKE BXOJAT PA3IHYHBIC KYCTADHHKH, KYCTADHHYKH, TPABLI, MXH, IpHORI,
THITAHHWKHN ¥ pasHoobpa3HEIe JKUBOTHRIE.

B zapmcumMocTH oT Npeobnaganniuy BHAOE JEePEELEE PASIHYANT JTeca MelKOIH-
CTBEHHEIE H ILIHPOKOJHUCTEEHHEIEe, TEMHOXBOHHEIE H CEBETJIOXBOHHEIE, a4 TAKMKE CMe-
maHHBEe. B MeJTKOTHCTEEHHBIX JIeCcaX PACTYT TaKHe JlepeRbA, Kak Depesa, ocHHA,
onexa. JIna MHUPOKOIHCTEEHHBIX JIECOR XapakTepHB Ay0 YepemrdaTtwiil, 6y mec-
HOH, KJE€H IJATAHOBHAHBIN, fAceHb 0OBIKHOBeHHBIH. M3 TpaBAHMCTHIX pACTEeHHH
B MIHPOKOIHCTEEHHOM Jecy oDBIYHEI JAHIKII, BOPOHHI IMas, JIOTHK, MeIVHHIIA.

Ilns cBeT/IOXBOMHLIX JeCOB XAPAKTePHLI cOCHA 0DBIKHOBEHHAM, JHUCTBEHHHILA
cubupckas. B TeMHOXBOMHEIX JecaX pPACTYT €lIb, MHMXTA, COCHA cHDMpcKasn.
Muorue pacTeHHA XBOHHBIX JECOB ABMAKTCA BCUYHOZEMEHEIMH. ITO IpYIHAHKH,
KHCcIUIla oDLIKHOBEHHAS, BePOHMKA NexrapcTBeHHas, OpycHuKa, 3uMonwbra,
JHHHEHA CeBepHAA.

SAPYCHOE PACTIONIOKEHHE PACTEHHI B JECY. BeicoKkocTBONBHEIE lepeBbA (ACeHb,
ayd, ens) B necy obpasyvior BepxHuil apve. [log smvMm pasmemmarorca Donee HMZKO- 137
CTBOJIBHEIE JepeBbdA BTOPOro Apyca: pabmaa, A0mT0HA AMKas, KIEH TaTapCKHIM.




CrauaH ¢ vi.com/material100

p S gl I RVE N E . P R WTRYE NGRS g
§ 23. PazHoobpa3ue npupoaHsIx cooblyecrs

'j__‘J.Eﬂl: ; ﬁﬁ.
EEEIREE™

.‘:-'
#
-
e
g
~

Puc. 105. NpupogHoe cooblilecTBo cMellaHHOro neca

CeobogHoe DpOCTPAHCTBO ME/AYV HMMH 3AHATO KVCTADHHKaAMH, 00pasyvioliuMH Tpe-
THII ApYC: JelUiHHA, JKHMOJIOCTh, KpyIIKHa, 6epeckier. Banike K NOBEPXHOCTH IOYBLI
pACHIONIATaTCH TPABB M KVCTAPDHHMYKH — 4YeTBEPTHIA Apye, a4 NoJ HUMH H DPHAOM
¢ HUIMHM — MXH H JHIIAWHWKH, COCTABIAIOIINE NATEIH sapye (puc. 106).

Ha mouse B slecy Bcerjla MMelOTCH ONABIIME JHCThA, OTMeplIne nober, cyxue
BETKH. JTO JecHad NojAcTHIKA. B Heilt MEHoro rpubor 1 GaKkTepHii, KOTOpPhIe pa3Jjara-
IOT OCTATKH IIOrHBIIMX OpraHuaMoe, oboramia-
IOT MOYBY I'YMYCOM M MHHEPAJIbHBIMH COMAMH.

JIECHBIE KHMBOTHBIE. B nmecax BcTpeuaercsa
60aBIIOe KOMHYECTBO pazHooOpasHBIX HACEKO-
Mbix. Cpeli HUX MHOIO #YKOB, Daboder, MyX,
rKoMapos. BaskHo#l 4acTbhio JecHoro coobie-
2 WApYC - b CTBa ABJIAKTCA pbldHe JecHble MYpaBbiM.

H3 xsou, 0610MKOB BeTO4YeK U cTebeIbKOB Tpas
OHHM CTPOAT I'HE3la — MYypaBeHHMKH, BhICOTA
KOTOPBIX MoOskeT npeeblmate 1 m. Kpome mag-
3eMHOM 4acTH B MypaBelHHKe eCTh M IIOJ3eM-
Had 4acTh ¢ Xofamu. B Kammgoil MypaBbHHOM
ceMbe HACUMTHIBAKITCA JECATKH THICAY ocobei.
Mypaseit — xumpukd. OHM BRIKADMIHMBAIOT
Puc. 106. Apycel B cMeWaHHOM necy CBOHX JHYHHOK [APYIHMH HACEKOMBIMH H HX
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Mmasa 4. MpupogHeie coobujecrea

JIMYUHEKAMH. PrIXHe JecHBIe MYpPaEbH 3alllHIIANOT Jec 0T MacCOoBOI'O PAaZMHOMKE-
HHA HACEKOMBIX, MOCAIMIIHYX XBOK H JHCTEA JepDeBbeE — MHJIAHJIBIIHKOE, COBOK,
nAJeHNUII.

B cMemaHHBIX M NIMPOKOJHCTBEHHBIX JIecaX BCTPEYANOTCH OCTPOMODAAAd M Tpa-
BAHAS AATYVIIKH, 00bIKHOBEHHAA ¥ 3eféHan :#xabbl, se/éHas Amepriia, obbIKHOBEH-
Haa ragioka. Ha nTun MEOrouncaeHHL! 3A6IMKH, APO3Abl, JATILI, CHHUILBI, IEeIJIkI.
B necax :XHUEBET MHOTO MeJKHX SBEPEE. I9To JecHadA U JREJITOTrOPNIad MBIIIH, PhIAan
NoJEBKA, COHM, Gyposybka. OgauM M3 Hanbolee IMMPOKO PACIPOCTPaHEHHBIX
JKMBOTHBIX JIECOB ABAAeTcH Kaban. B necax oburamT TakMe XMIIHEIE JXKHBOTHEIE,
KaK JHUCHIILI, BOMKH, XOPhKH, FOPHOCTAH.

3AMNOMHHTE ’ l
lMpupogrsie coobuwecrsa: ozepo, npys, 6onoro, nec, nyr

lMTPOBEPBTE CEBA

1. Yem npyg otnuuaerca ot ozepa?

2. MNoyeMy OCHOBHbIMK NPOW3BOAMTENAMH OPraHHYecKHX BELLEecTB B 038pax W npyaax
CNy»aT MHKPOCKONHUYECKHE BOAopOCH?

3. Kakue pacteHus npeobnapaiot Ha nyrax? 9

4. MNouemy Ha nyrax obuTaer MHOro HaceKoMbiX-onbinuTenen?

5. Kakue npucnocobneHus kK COBMECTHOMY CYLLECTBOBAHHIO PA3BWMNMUCh Y PacTeHWH,
npoM3pacTalolwmx 8 necax?

6. Mcnonbaya puc. 104, pacckaxuTe 06 opraHMamax, Hacenawwmx bonora.

Mouemy cooBLUecTBO KMBbIX OPraHW3IMOB B aKBapWyMe He MOXXeT cyllecTeosatb Hes
nomMoLM Yenosexa?

I IIIIIIIIIIIII

Mos nabopaTopus

A/1A TIObO3HATE/IbHbIX

3a nocnegrue 500 net npu y4acTuu Yenoeeka Bbino yHWuToXKeHo 2 /3 nokpobleato-
wmux 3emnio necos. BeicTpee Becero neca yHuutoxawT 8 OwHol Amepuke, Adpuke
v l0ro-Boctounoin Aaun. 3a nocnegHue 200 net nnowanb TPONMYECKMX NECOB COKpa-
TMnack B 2 pasa. CokpaweHve nnowaau Necos NPMBOLMT K TOMY, Y4TO B BO3AYLIHOH
obonouke 3emMnu octaeérca npumepHo 1/5 yacTb yrneKMCnoro rasa, KOTOPbIH NOCTY-
NWA B HEE B pe3ynbTaTe AeATENbHOCTH Yenoseka 3a nocneguue 10 nert.
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§ 2 HNCKYCCTBEHHBIE
* COOBIIECTBA

CO3JAHHE HCKYCCTBEHHEIX COOBLIECTE.
B panéxomM npomoM dYeJoBeK cobHpan

1. Kakue pacteHus esipaliusaet yenosex? JHKEOPACTYIIHEe PpACTeHHA H OXOTHJCH
2. Kakux CenbcKOXO3AWCTBEHHbIX MHBOTHBIX HA AMKHX EupBoTHeEIX. Ilpu  arom
pa3BoauT 4enosex? OH He 0KA3LIBAN CEPbLE3HOT0 BO3AeHcTBHA

Ha NpHpojaHBle coobmiectea. IlpumepHO
10 Teic. mer Hasajg MM HaAVYHIHCH
BEIPAIIIMBATE Che0OHBIEe PACTEHHA, CTAMH OJOMAIIHHBATE H PA3sBOAHTE KHBOTHBIX.
HonoaHuTeNbHbIe HCTOYMHHEN MTHIIH VIVHIIHIN VCIOBHA HMHU3SHM T,

C ypBenudueHHeM YHCJIeHHOCTH Ue/IOBEYECTBA BO3PACTANH NOTPEDHOCTH B NpO-
AVETaX nuTaHuA. [[1A BEIpAIIHBAHUA PACTeHHI M pasBe/leHUA KHUBOTHBIX YeJIOBEK
BEIpyDaeT Jeca, pacmaxuBaeT Jyra, ocymaet Gonora. BmecTo NpHpoOAHEIX coob-
I[ecTB CO3JalTcA HCKYCCTBeHHBI¢ coobllecTBa — 3To cooflecTBa OPraHU3MOB,
CO3/laBAeMbIe M MOJAePKHBAEMbIe HeJI0BeKoM. B ecTeCcTEeHHBIX YCIOBHAX PACTEHHUA
PacTyT B coobllecTBe ¢ MHOMKECTEOM APYTHX PACTEHMIH, KHBOTHEIX H MHKPOOPTAa-
HH3MOE. B HCKYyCCTBEHHOM cooBINecTBe TAKOro pasHooGpasusA HeT.

Cpeiu HCKYCCTBeHHBIX coobinecTs HanboNee pacnpocTpaHeHbl arpocoofmecTsa
(or rpeu. azpoc — noxne). IIpuMepaMi TaKHX coOOBIECTB ABIAIOTCA IJIOJOBLIE CaAkl,
Oropojsl, 11018, BHHOrpagiuKH (puc. 107), ;KMBOTHOROAYECKHE KOMILJIEKCHI ¢ IIPH-
JNeTAIONIHMHE K HEM HCKYCCTBeHHBIMH HacTiuniamu. OHEH cosgaloTca AN IMoJayde-
HHA pacTeHHeBOJYecKOH H XKHBOTHOBOJAYECKO NpoAvVKIHH. B HacToAlllee BpeM#A
MCKVCCTEEHHBIE coobijecTBa 3aHMMaT npumepro 1/10 yacTs MOBEpXHOCTH CVYIIIH.

[IpeuMyiecTBaAMH arpocoobilecTs Nepej NPHPOAHLEIMH cOO6IecTBAMH ABIAET-
cA TPOM3BOJACTBO HeoOXOJMMBIX [JA 4YeJOBeKa IPOAYKTOB pacTeHHeBOJCTBA
H ’KHUBOTHOEO/JCTEA H GOJBINHE BO3MOHOCTH VBeIHUYSeHUA NPOAVKTHEHOCTH. OHAKO
OHHM MOTYT CYIIEeCTEOBATH TOJLKO IPH HNOCTOAHHON 3aboTe 0 IJIOJOPOAMHM NOYBHI,

Puc. 107. NckyccTBeHHble coobuwectea: none (a), nnogoeein cag (6), sBuHorpagHuk (B)
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obecrnevyeHHH pacTeHHMIl BIArO, OXpaHe BhIpANIMBAEMBIX PACTeHMH M JKHBOTHBIX
OT HebIATONPHATHBIX BO3AEHCTBHH APYIHX OPraHHU3MOB.

IIONE KAK MCKYCCTREHHOE COOBMECTEO., ITonme — atTo pacnaxaHHBIH YYacTOK
3eMHOH MNOBePXHOCTH, HA KOTOPOM BhIPAIMBAIOT TpPABAHMCTBIE PACTeHHI.
B mameii cTpaHe HA MHOTHMX IOJAX BHIPAIMBAIOT JEPHOGbLLE KYAbMYpbl — IMIIe-
HHUILY, POMb, AYMEeHb, OBEC, KYKYpPYy3y, rpeduxy. CpeM HUX NnepBoe MeCTO 3aHH-
MaeT NIIeHHIA.

ITone kak MCKYCCTEeHHOE cOOBIIECTRO MMeeT CXOACTBO C JIYI'OM, HO He Tak Gora-
TOo pasHoofOpasHeM KHUBBIX OopraHusmMoB. OCHOBHBIM IPOH3BOJHUTENEeM OpraHHde-
CKHMX BeIllecTB Ha MoJie ABJIAETCHA BhIpalHBaeMas KyJbTypa.

Ha nmonax KyJbTYPHBIM PACTEHHAM CONYTCTBYIOT M copHble pacmenus. OHHM
BBIHOC/IHMBEE KYJIbBTYPHBIX PACTeHHIH, MOMMTOIMANT M3 MOYBLI MHOTO BJATH M MHHe-
panbHBEIX BemjecTe, Ha mimmeHuvyHoM mose ofBIMHBI TAKHE COPHBIE PACTeHHMA Kak
OBCIOT, METJIHIA, 0COT, BACHNEK. Ha KyJIbTYPHBIX pACTEeHMAX NAPABUTHPYIOT Pa3IHy-
Hbie rpubbl. [linenuna nopasaercs roJIoBHEH, CHOPLIHbEMH, PHKABYMHHBIMY rpubamu.
IIpn nopa;xeHUWH roJIOBHEH KOJOCHA INIIEHHIBI CTAHOBATCA CJIOBHO OBropeBIIMMU
M 3épHA B HUX He ofpasyiorTca. PixkaBuyMHHBIe rpHOBI MOPAMKAIOT JUCTHA IIIeHUIBI,
KOTOpbLIE CTAHOBATCA GJeHO-3e/IEHBIMU € PhIXKeBATO-KOPHYHEBLIMH MATHAMH.

OrpoMHOE KOMHMYECTBO KYJBTYPHBIX PACTEHMI Ha MOJAX NPHBJIEKAaeT MHOKECTBO
HACEKOMBIX, KopMmamiaxcesa ume (puc. 108). Ha nmenmyuHbix noaax oburaer Kjaon
BpeaHada depenamka. OH npoxaibipaeT cTebaH MINEHHILI M IIMTAeTCHA €€ COKaAMH.
[Ipn uncnenHocTn 3—5 xJomoe Ha 1 M” MoBpe:xAaeTcA OKOJO IOJOBHHEI NobGeros
nmeHubl. Bo BpemMa o6pasoBaHMA KOJOCHEB KJONBI M MX JHYMHKH COCYT COKH
H3 3éper. B peayapraTe sépHa cMopuiHBamooTea. Myka M3 TaKHX 3épeH He NpHTOAHA
ANA BEIMeYKH xXaeba. Ha nOIeHHYHBIX ITOIAX MKHBYT MOJEeBble MBIIIH, TTOJEBKH U APY-
rme pacTHTelbHOAAHbIe 3BepbkH. OHM NUTAKTCA 3EPHAMM MIIEHUIILI ¥ €€ 3e/IeHbIMH
YaCTBIMH.

Puc. 108. MHoroagHble BpeanTen KyneTYPHbIX pacTeHWi; capanya (a), coeka (B6),
Malckmia xyk (B), megeenka (r)
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§ 24. UckyccTBeHHble coobljecrsa

CopHble pacTeHHs, BpeiuTenan U OonesHH
MOTYT YVHHYTOMHTL BCe NOCEBbl KYJALTYPHBIX
pacreHuit. [TosromMy aAna noaydyeHus XOpolero
ypo#ad JIJH BRINANBIBAIOT COPHEIE pacTeHH4d,
coBHpalT HIHM YHHYTOMXKAKT ¢ IIOMOIILI CIle-
UHANBHEIX CpPeJCTE HACCKOMBIX, HAHOCHAIIMX
Bpel KYVILTYDPHLIM PACTEeHHAM, ODpegyIperxga-
KT BO3HHKHOBeHHe 3aD0/leBaHHM.

BripamuBaeMble Ha NOJNAX KyJILTYPHBIE pac-

Puc. 109. Neconapk TeHHA 06pasyioT MHOIO Oprail4yeckHX BeIl|ecTB.

[Tocne yGopku yposkas Ha OJAX OCTAETCH MAJO
pPacTHTeNbHBIX OCTATKOEB, B Mo4YBe ofpasyeTcda Majo NeperHod M eé€ IJIoJOpPoAHE
yMeHbIIaeTcA. YToOBl Ha cHeAVHINHHE rojl BHOBE NOJYYHTL BRICOKHH Ypo:kaii,
YeJIOBeK J0JIAeH BHOCHTL Ha mnosas yiaobpenusa. IlostTomy nose 6e3 mocroaHHOI
3a00TEI YeJIOBEKA OO0 CYVINeCcTEOBATE HE MOMET.

JIECOTIAPKH H F'OPOJICKHE NAPKH KAK HCKYCCTBEHHBIE COOBIECTBA. Jlecomapru —
3TO 3eJIéHBle 30HBI BOKPYT rOpPofioB, OKYJIBTYPeHHEIE YeJl0BeKOM H NpHcHocobneH-
HbIE A7 Maccoeoro orgabixa (puc. 109). peBecHble HacasIeHUA B ropojax, saHu-
MawiHe oBIIMPHBIE TEPPHUTOPHH H CAYKAIHE A8 OTbLIXAa, HASLIBAIOT FOPOJACKHMH
napkaMi. B oTaHuYMe OT ecTECTBeHHEIX JeCcOB TOpoJACKHe MapKH H JecomapKH
He ABJAKTCA CAMOPEryIHPYHIINMHACA CHCTEMAaMH,

B necomapkax M ropoACKHX Mapkax 06bIYHO OTCYTCTBYIOT 3apOCIN KYCTADHHKOB,
obnoMaHHbIe BETKH M F’HHMIOIHe [IoBaJdeHHBIe JepeBbia. [lo MHOroYMcIeHHBIM TPOIIaM
eeHeBHO NpoxoauT bonsiice konuyecTso aiogei. [TosroMy nouea B naprax CHILHO
VIIOTHEHA M COAEPKHT MaJo Bosayxa. TakHe yeJaoBHA HeGIaronpuATHEI 1A KOPHeH
AepeBbeB M OpraHusMoB-novpocofpasosareneii. OT BRITANTHIBAHUA NOrMbaOT MHOTHE
MHOTOJIeTHHE TPAaBbI.

B Cco3/laBaeMbIX e IOBEKOM IIapEaX H JecollapKaX BhRICAHHBAITCA pA3HBIE Jepe-
Bbs. IIpH aTOM YVYHTBIBAETCA MX cOOCODHOCTE K OYHMCTKEe BO3AVXa, obpasoBaHMio
JIOAOB M ceMAH, HeoOXOAMMBIX 1A NHTAHHA pPa3JHYHBIX XHBOTHBIX, 3CTeTHYe-
cHad NpHMBJIEKaTeJbHOCTh AJA Jiojeil. Boablioe sHaYeHHe B KHU3HH JIeCONAPKOB
uMeT OTHObLL. OHH peryJIupyioT YHCIeHHOCT: HACEKOMBIX, HAHOCALHX Bpej Aepe-
BhRHAM.

OCOBEHHOCTH ATPOCOOBIIECTE. H3BecTHO, 4TO BasKHBIM CBOHCTEOM HPHPOJHOID
coobmlecTBa ABIAETCA €r0 YCTONYMBOCTE 34 CYET BHAOBOro GHOIOrHYecKOro pasHoO-
obpasua NPOAVIIEHTOB, KOHCYMEHTOB M peayviedTos. [lo cpasHeHHMIO ¢ eCTeCTBEH-
HBEIMH OPUPOAHBIMH cooblllecTBaMHM B arpocoobulecTBax VIpoIeHa CTPYKTVpa
M pPesKo CHHKeHO BHAOBOe pasHoobOpasue.

HMcxona u3s xosalicTBeHHBIX noTpebHOCTel 4YeloBeK caM oIlpejeNAeT COCTaB
BEIpall{MBaEeMbIX pacTeHHIl ¥ pa3sBOAHMBIX 3HBOTHBIX. JTO JenaeTcda AJA Moayde-
HHA BRICOKHMX VDOAEB CENbCKOX03AHCTREHHBIX pACTEHHHA M HaUBOABIIEr0 KOaHYe-
CTBA IPOAYKTOR YXMBOTHOBOJICTEA.

OpHako arpocoofiecTBa He cHoCOGHBI K CAMOBOCCTAHOBJIEHHIO M CaMOperyJH-
POBaHHK, MOJBep#eHbl yrpose rubend oT MACCOBOrO pasMHOMeHHSA BpeauTeseit
uau bomesueii. Mexkycersenubie coobiecTsa He obaagator 6MolorHdecKoi yeToHYM-

447 BOCTHIO H He MOryT CYIeCTBOBATH B TeHeHHE LIHTE]LHOIO BPEMEHH. Bes yuacTua
YeJioBeKa arpocoobinecTBa 3epHOBBIX M OBOIIHBIX pacTeHHI CYIecTBYIOT He Golee
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roja, AroiHbXx pacrennit — 3—4, naogossix cagos — 20—30 ner. 3arem oHH
HCUe3alT M 3aMellaloTcA eCTeCTECHHBIMHE,

3ANOMHHTE
HckyccreenHoe coobujecteo » Arpocoobujecrso + [lone + Jleconapk

MPOBEPBTE CEBA

. Uto takoe MckyccTeeHHoe coobliecteo?

. Kakoso 3HaueHWe arpocoobLiecTs B »uW3HW Yenoeeka?

. Yem none otnuuaetca ot nyra?

Mouemy sugoBoe pazHoobpasue B neconapke MeHblue, Y4em B necy?

Mouyemy MCKyCcCTBEHHbIE cooblecTBa ABNAKOTCA HEYCTOHYMBbLIMK?

Mecnoneaya puc. 108, pacckamute 0 MHOrOAAHbIX BPEAWTENAX KYAbLTYPHbIX pac-
TEHMH.

PO BWN

n'DHBH)' B MCKYCCTBEHHBIX moﬁmecrm ueny nUTaHuA 'ED.HEE KOpPOTKHE, 4YeM B NpH-
poaHbIx coobuecteax?

Iy,

Mos naGoparopus

M3YHEHHUE MCKYCCTBEHHOIO COOBLUECTBA AKBAPHUYMA
W EFO OBUTATENEWH

Llens pabotei: BbISBMTL HEKOTOPbIE 3aKOHOMEPHOCTH, CBOMCTBEHHbIE NPUPOAHBIM
cooblecTeam.

Marepuans H o6opyfoBaHHe: aKBapHyM C BOAHbIMH PACTEHHAMMH H XHBOTHBIMM.
Xop pabotsi

i

. OnpepenuTe, Kakue OpPraHWaMbl XKHBYT B aKBapHyMe.

2. OnpepenvTe, KakWe 3KONOrMYeckHe hakTopbl XapakTepHsl ANA faHHoro coobule-
CTBa, ¥ NPOAHANM3IUPYHTE, HACKONBKO OHWM COOTBETCTBYIOT TpebosaHusm, Heobxo-
AMMbIM 415 HOPMANbLHOW XKM3HW obuTatenein akeapwyma.

3. CocraebTe cxeMbl BCeX BO3MOXHbIX NULLEBbIX Lenel B akBapMyMHOM coobuiecTee.

4. BoiAcHWTE, KAKMe W3 3TMX NULLEBbIX Lenel WMeoT MeCcTo B BalleM aKkBapHyMme.

5. CpaBHHTe aKBapMyM C ecTecTBeHHbIM BofoéMoMm. B uyém 3akniouaertca CXofcTBO
3TMx coobuwecte? Yem obycnoeneHsl Wx paznuuns?

6. Mo peayneratam pabotbl caenaiite BbiBog M ODOPMHUTE €ro B BUAE NPEe3eHTaLMM.
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§ 2 )KUBOTHBIN )
* U PACTUTEJIbHbI MUP
IIPUPOTHBIX 30H

IIpurPoaHBIE 30HBI. B 3aBHCHMOCTH
OT TOT0 KakHe INPUPOJAHBIE cOOOIIEecTBA
Kakne opraHnamsl oBMTaIOT B XBOHHOM npeobaafanT B YCA0BHAX ONPEeIEHHOTO
necy? KJAHMMAaTa, Y9€HbIe BhIAeAAKT NPHPOIHbIE
30HBI — YacTH reorpadudeckoi ofomou-
KH 3eMJIH, KOTOpPble OTJIMYAal0T 0coOeHHO-
CTH *KHMBOTHOrO ¥ pacTHTelbHOT0 MHpa, peiabeda U kaumara (puc. 110).

BrifenaoT Takue KPYIHbIE NPHPOJHBIE 30HBI, KAK SKBATOPMAJbHBIE TPONHYE-
CKHe Jeca, IYCTBIHM U MOJYIYCTHIHH, CTellH, CMelllaHHble H IIHPOKOJIHNCTBeHHbIE
Jneca, Taiira, TyHJApa, ApDKTHYECKAs M AHTAPDKTHYecKaa nycThiHU. J{na xamaoi npu-
POAHOIN 30HBI XapaKkTepeH CBOH PACTHTENBHBIH H sKHBOTHRIH MHP.

BIIAKHBIE 3KBATOPHAJIBHBIE TPOIIHYECKHE JIECA. 30Ha BiIaMXHBIX IKBATOPHUANE"
HBIX TPONMYECKHX JIECOB pacnonoxeHa BOIM3KM sKBaTopa. B 2TOH 30He B TeueHHe
BCEro rojia BRICOKaA TeMIepaTypa M BJaMHOCTh Bo3ayxa, O6GUAbHBIE OCAaAKH paBHO-
MepHO pachpejeseHbl 10 BCeM BpeMeHaM roja.

Bo BnaxHOM sKBaTOpPHANBHOM Jecy ofHTaer caMoe GoJbllee KOJMHYECTBO BHAOB
pacTeHH H *KHBOTHEIX (puc. 111). Ha onHoM rekrape mHOr[a npouapacraert g0 200

BHOEB NepeBLEB.

K 2anagl or Mphuedva 07 kleocTory ot puHaky MacwTtad 1:250 000 000
ST CEBEPHIIT L 2 S S
7

ApKTHHECKHE
= NYCTHIHA
— Tynapaw
necoTyHapa
[ Tadira
CMelanHbie \

[] v wwparonme-
TBEHHBIE NEca

[ ] Necocrenw u crenn

MoAynycTeiHH 4 NYCTIME MNepemenno-ananaivie |
CaBaMHbl W pegronecss (& ToM unCne MyccouHble) neca

B HecTkonueTHsie geuHo- [ Bnaxubie sxsaropuanshbie neca
3eneupie neca u kyctapunki [ OBnactw ssicotHoR noRcHocTH

Puc. 110, NpupogHeie 3046l 3emnu
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Puc. 111. BnaxHblil TpOnNMYeckuia nec Puc. 112. Xapkas nycTeiHA

3aeck obUTaeT BeJIMKOE MHOMKECTEO BHJOB HaceKoMbIX. IlpeacraBuTenaMu mie-
KOMHTAIIIHX ABJIAKTCA Jeonapasl, 00e3bAHEI, GEJIKH-JIETATH, JIEHHEBILI, TAIIHPHI.
B aTOil 30HE MHOrO IITHI, KOTOPBIE NPEeACTABIeHBl OPJIAMH-TAPIHUAMHM, IIOIYTAAMH,
OATIAMM, TYKAHAMH, MroalHHaMi, Koaubpu. s npecMblKaIIMXCH BO BIAMKHOM TPO-
OHYeCKOM Jiecy o6HTalOT XaMeleOHEl, JIpeBecHbie 3MeH, FreKKOHBI, HT'VAHEI, araMBbl.

OCHOBHYIO YIpo3y AJA BJAaMKHBIX TPOINMHYECKHMX JIeCOB IIPeJCTABJAET 3arOTOBKA
YeJOBEKOM JPEeBecHHEI, NPHBOJAANIAA K MCYEe3HOBEHHMIO MHOTHMX BHJOE PACTeHHH
H JKHMBOTHBIX.

Ilvereiny. B nycTeIHAX BRINAAET MAJIO OCAKOB H NPOHMCXOAAT GOALIIHE CYTOY-
Hbi¢ M3MCHCHMA TeMIeparypbl. PacTHTeILHOCTE B NVCTRIHAX ckyaHas (puc. 112).
BOABMIMHETEO MMBOTHBIX NYCTHIHB XKHBYT B Hopax. MHOrMe M3 HHUX HMeEOT
ZANIMTHYO NecYaHy oKpacKy. M3 KpPYIIHBEIX MJIeKONIHTAKIIHX B OYCTEIHAX obuTa-
10T Bepbaoabl, MKedpaHbsl. M3 XMIDHBIX MJIEKONHTAKIINX 3/[eCh BCTPEYMAKTCH
[IVCThIHHBIE PhICH — Kapakajibl. B NVCTBIHAX MHOMOMHCIEHHB! pasiHYHLIE IIpe-
CMBIKaWOI[HecA: BApaHbI, araMbl, 3MeH, Yepenaxu. Ha nrui B aToii npupoanoiil 3o0He
BCTpedYaloTeA palKH, callKi, caKcayJbHble BOpoOEH, NYCTHIHHBIE BRIOPKH, Beloro-
JIOBBIH CHIT, ACTPeDMHEIA OpEJ.

CtEnm. B crenax (puc. 113) npeobiagaer TpagAHNMCTAA PACTHTEIBHOCTB, Jepe-
BbEE MAaJI0. 30HA cTened HaxoguTcsa Ha wore Poccumu. B HacToAuee BpeMAa cTenH
MOYTH MOJHOCTEI0 pacnaxaHsl. [losToMy A7A 2TOH 30HBI XapaKTepeH KYJIBTYPHBIH
JasamadT, B KOTOPOM II0JA YepeAyIOTcA ¢ nacTOHIaMK, HCKYCCTEEHHBIMH JIeCHBI-
MH IIOCAJKaMH, CAJJaAMH B HACeJEéHHBIMHM NYHKTAMH.

B crenHO# 30He MHOrOYHMCAEHHBI CYPKH, CYCJAHMKH, TYIIKAHUYHMKH, PasiudHbIe
[MOMEBKH M MBIIIH. 3/ech BOAATCA CTEIIHbIe BHALI HHIIVX, BOJKH, JHCEI, CTENHbIE
xopbKH. CTEeNHLIMH NTHIAMH ABIAKTCA CTPENeThl, KYVPaBIHM-KPacaBKH, CTellHBIe
OpJbI, CTEIIHEIE JYHH.

THOHYHEIMH OOMTATENAMH CTeNeH ABJAITCA KapopoHKH. OHM beicTpO GerawT
110 3eMJIe, BBICMATPUEBAA HaceKoMBIX. M3 npecMBIKawIIUXCcA B CTENHOH 30He 0buTa-
HOT 00361, TAAKH, VAH, Aiepuibl. [Jlo0BOMIBHO HIMPOKO B CTENH NpeACTABIEHLI
HaceKOMBIe. 3/leCh MHOTO KY3HEUHKOB.

CMEIMAHHEIE H NMIHPOKOJHCTBEHHEBIE JECA. 30HA CMeIIaHHBIX H IMHAPOKOJIH-
CTEE€HHBIX JIECOB 3AHHMAET 3HAYMTEALHYIO YACTH TEPPUTOPHH Halneil crpaHsl. [[na
9TOH 30HBI XAPAKTEPHBI TAKHE BBICOKOCTBOJBHEIE AepPEeBLA Kak ayd, nuna, KIEH,
BA3, COCHA, eJb. [0/ MX HoJ0roM PACIOIATAKITCHA HEBRICOKHE AepeBbs. HanousenHbIH
nokpos ofpaszsoBaH paSIHYHEIMH TPaBAMMH.
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§ 25. XKuBOTHBIN M PaCTUTENLHLIN MUP NPHUPOAHBIX 30H

AHYPABJE IMEPEFEN OAPODA

NOLWwaAlb XOMAK KOPCAK
NMPAKEBANECKOro !

Puc. 113. PacTUTenbHbIM M XWBOTHBIA MMp cTeneir

ObuTaTenamMu 9Toi NPHPOSHON 30HBLI ABIAITCA GJIATOPOAHBIN OJIeHb, KOCYJA,
kabaH, JecHas KYHHIA, HBOJTa, SeJEHBIH B cefol matnel. M3 npecMmeIkalomuxcs
3/lechk BCTPEYAIOTCH rajiora, obBIKHOBEHHEIH yix. B 3oue jecoe Bonen 3a BRIpYDOKOMH
JIeCHBIX MACCHBOB PACCENIMIOCE MHOIO 3KUBOTHLIX, XAPAKTEPHEIX JUIA nToxeil ¥ nacTt-
OuI: sasdl-pycak, €:, YépHbIil X0pb, cepas KYpOIaTKAa.

Talra. 3oHa Taliry HaXoAUTCA ceBepHee JUCTBEHHBIX JecoB. B aToil npupoasoi
30He nNpeobnajalT XEBOHHBIE JepPeBBA: e€Jb, NHXTa, COCHA, JHCTEEHHHILA.
Beunozenénble XBOHHLIE JEPEBELS KDPYIVIBEIH roj co3faioT ryeTyio TeHb. [lnsa raiirn
XapakTepHO oDMIIHe MOBEPXHOCTHRIX BOJ M 3HAYUTENLHOe 3ab0MauyuBaHHue TeppUTO-
pun. Taiiroit sanara Gonpmana uactk Cubupu, poccuiickoro [lansnero Boctoka,
Kanams.

Jina Taiiry XxapakTepHb! OrPOMHBIE CKOILIEHHMA MeJKHX KPOBOCOCYIIMX HACEKO-
MEIX — TrHyc. BpegurensaMu XBOHHEIX JIecOB ABAAIOTCA cMOMPCKMIH HIeNKONpAN,
cepas MUCTBeHHUYHAS JMHUCTOBEPTKA, 8JI0BLIe Yeaul, Kopoed-runorpad.

Bonskuloe 3HaveHHMe B NUTAHUH MHOIMX JKHUBOTHBIX HMeIT CeMeHA XBONHBIX
nepesbeB. B Taiire oburaior Gypeiii MeaBeib, JOCh, PbiCh, JIECHON JIeMMHHT, Kpac-
Ha#A NMOJIEBKAa, BOJK, Mapan, OypyHAYK, ropHocrai, GeJxka, CBUPHCTeNb, OOBIKHO-
BEHHEIN CHEerHMpb, KeJPOBKA, TPEXIIANLIN AfATEN, IMIYXApPh, pADYHME, TeTeper, ACTpe-
OuHad cOBa, NMMHHOXBOCTAS HeESCHIThH, KiaécrT-enoBuk. Merounur nungm ans
GONBIIMHCTEA NTHL, — ATOALI U 3efIeHEIe YACTH PacTeHH,

1 46 Tyuapra. 3oHa TYHAPH HAXOAHUTCA CeBepHee TAHrM M 3aHUMaeT nobepekbe
Ceseprnoro JlegosuToro okeana. Tyaapa — obmmupHoe GesnecHoe NpoOCTPaHCTBO,
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A8 KOTOPOTO XapaKTepHBl KOPOTKOE W XOJIOJHOE JeTo, NPoJoJKHTeIbLHAA H cCypo-
BaA 3uMa, Koropada AnuTcA 8—9 mecaner. ITogcTunaemMble BeYHON MepaJsoTOM
IIOYEBRI, ONpefiesAnT npeobrajanue 37eck MXO0OB, JUINAHHHUKOE, BJAroJrOHBBIX
TPABAHMCTLIX PACTEHHMH M KYyCTAPHHYKOB.

B tyaape 06MTaHOT MHUBOTHBIE, NpHCcNocOOHMBINMECH K CYPOBLIM YCJIOBHAM
(puc. 114). MHorme U3 HMX Ha 3UMY NpHoGpeTaloT Heayi0o OKPAcKy IoJ I[BET CHEera.
M3 MmaekonuTawIHX XapaKTepHBI ceBepPHBIH OJIeHb, TYHAPOBBIH BOJK, Necel] H
aemmuurn. M3 nTHn gas 2T7od nNpHpoaHOH 30HB THNHYHBI Denad ¥ TYHApPOBAA
KyponaTtki, Genas coea, KpeveTr, MOXHOHOTHH KaHioK. B neTHMii nmepuoa B TYHADY
pPHIeTAIOT FHe3AHThLCeA aebeau, yTeH, rycu. U3 HaceKoMBIX B TYHApEe MHOIO Kpo-
BOCOCYIIIMX KOMapoB, MOIIIEK, MOKPeIlOB, ClIenHe.

APKETHYECKAS TIVCTEIHA., ApKTHYecKas NOYCTHIHA ABJAETCH CAMOM CeBepHOM
NpHpoAHoH 30HOI. B 2Toil 30He KpaiiHe cYpPOBBIH KJIMMAT M TEMIepaTypa sHMOH
onycraerca go —60 °C, a nerom noguumaercs Tonsko go +3 “C. XapakrepHoit oco-
OeHHOCTBIO APKTHYECKHX NYCTLIX ABAAKTCA JeIHUKH, TOMI[HHA KOTOPBIX Ha HEKO-
TOphIX ocTpoBax npesbimaer 200 M. M3-3a cypoBBIX YCIOBHIl MOCTOAHHBIMH 00H-
TaTeNAMH 3J/leck ABJAKTCA HeMHOIHMe KHBOTHBIE, XH3HB KOTOPBIX CBA3aHA
IIPEeNMYIIECTEEHHO C MOPEM.

Bo speMmsa ANMUHHOTO HOJAPHOTO JHA CHJIA IIPUIETAIOT OIPOMHEIE CTAM BOJOILIA-
BAKIIMX IITHI: Kallpbl, rarapky, YMCcTHUKH, TYMHKH, TonopukHu. Bece aTH nTHIbI
6BICTPO JETAlOT, XOPOIIO NpHcnocobldeHbl K MIaBaHWI M HbIpAHWIO. OCHOBHON

NONSIPHAS
KYPONATRA

R

~NONSPHAR
"4 T CoBA

rENb » KAPAWKOBAS
. BEPE3A

Puc. 114, PacTUTeNbHBIA M XMBOTHEIM MUP TYHOPBI
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§ 25. XKuBOTHBIN M PacTUTENbHLIN MUP NPHUPOAHBIX 30H

MHIed UM cIyaT MeJKad peiba, pakH, MOJIIOCKH, MopckHe Yepeu. Ha sumy nu-
OBl NOKHAAKT APKTHYeCKYIO IIYCTHIHIO,

Jlerom B AprTHKe Ha ApeildyIOIHY TLIAX MO HO BCTPETUTE TIONIeHel, Boasuiyio
YACTH MMM3HM OHM NPOBOAAT B Boje. 3aeck oHM gobwisaior muunly. K runuunnim
JKMBOTHRIM ApPKTHYeCKOI MycTHIHM OTHOCATCA Mop:#u. OHM ofHTalOT B TeX MecTax
oKeaHa, T/le MMeloTcA obIHUpHBIe 0TMeNH, BoraThle MOJJMKCKAMHA, KOTOPBIE COCTAB-
JAKT OCHOBY NMHTAHMA MOpP/Ke.

B apxrHdueckod nycThiHe 00HTaeT KPVIHBLIA XHIMHHUK — Oelslil MelbBelb.
Ou 6ricTpo nnaepaer, xopouio Helpger. Ha cyine oH Tak:ke JIOBOK, KAK M B BOJe.
I'veras ¥ naoTHas miepcTh HaJE:KHo 3allMinaet Teao Gesoro Measeqda OT HaMO-
KaHHWA.

3ANMOMHHTE

MpupogrHas 3oHa + IkBaTropHansHbiH TponHYeckHs nec + [lycreiia » Crens
* CMmewaHHbiH nec » Tavra » TyHgpa * ApKTHYecKaa NycTbiHA

lNPOBEPBLTE CEBA

1. Yro takoe npupoaHan 3oHa?

2. Kakosbl 0cOBEHHOCTH PACTHTENBHOMO U XMBOTHOMO MUpa cTenen?

3. Yem Tanra otnMyaeTca oT cMellaHHbiX necos?

4. Kak pacteHWs W *HBOTHble npHcnocobneHsl Kk oBUTaHWIo B NycToIHAX?

5. Yem pacTeHWsa TyHOPbI OTIHYAIOTCA OT PACTEHMH CMELUAHHbIX Necoe?

6. Ucnonbays puc. 114, pacckaxkute © pacTMTENBHOM M XXMBOTHOM MUPE TYHAPbI.

nﬂ"-IEM‘j' BO BNaxHblX 3IKEATOPHMANBHBIX TPONHYECKHX necax camoe ﬁﬂﬂbl.u'ﬂﬁ BEMOOBOE
pasHoobpasue pacTUTENbHOrO M >KMBOTHOrO MWpa?

KPATKOE COAEPKAHHE I''IABBI 4

B cxoAHBIX NPHUPOAHBIX YVCIOBHAX HA OJHOH TEPPHUTOPHH MHBYT ocobH pasHBIX
BHOB PACTEeHHIl, }KHBOTHBIX, rpubos u GaxkTepuii. OHM B3aHMOJeHCTBYIOT MEXIY
coboil, npHcnocabIMBaKOTCA K YCJAOBHAM cpelbl 00MTAHHA M NOALED/HKHBAKT CBOE
CYIIeCTBOBAHHE 4Yepe3 CBAZM JAPYr ¢ ApyroM. 910 03HAYAET, YTO JKHBadA NPHPOJA
COCTOMT He TOJABKO M3 OTAeNbHBIX OPraHM3IMOB M BHAOB, HO M M3 pasHooBpasHBIX
HOpPHPOAHBIX coobillecTs, HIKM BHOIEHOZ0E.

JIwboe npupogHoe cooBIIECTBO CYHIECTBYET KAK eJHHOe [eNoe, KaK eJHHBLIN
opraHusM. JTo obecrieduBaeTcA B3aMMogeicTBHeM 0f6HTAIOIIMX B HEM OPraHHU3MOB
APYTr ¢ APYroM M ¢ OKpy:Kawomieid cpepoil. Ecan aTH cBA3HM HapymawTcdA, TO 3TO
MOMKET NPpHEBecTH K rubenu Bcero coobiecTra.

Jna BeIpAN{MBAHMA DACTEHHHA M pasBe/[eHHUA MHUBOTHBIX YeJIOBEK CO3JQaéT MCKYC-

143 cTBeHHbIe coobillecTBa — 2To coobifecTsa OpraHM3sMOoRB, cOo3JlaBaeMble H MOJIeDEH-

EageMble HeJIOBEeKOM.



NELEERS
JXMBAA NPUPOAA
N Y EJTIOBEK

Uenosek u3gaBHa MCNONb30BaN OKPY-
MAOWYIO Cpefly Kak HMCTOYHMK pecyp-
COB, OAHAKO B Te4eHWe O4YeHb AJIUTENb-
HOMO BPEMEHM ero AeATe/NbHOCTb HE OKa-
3blBana 3aMeTHoOro BMHAHHMA Ha npupog-
Hble coobwectea. Ho yxe k XX Beke
[EeATeNbHOCTL YenoBeKa cTana CHAbHO

CKa3blBaTbCA Ha COCTOAHHH OKpYHalo-
weH cpenpl. Bosnukna yrposa nonHoro
MCYE3IHOBEHHSA M3HKM Ha HaleW nnaHe-
Te. MNoHumasn ato, nlogu cTanu 3agymbl-
BaTbCA O HEO&XGAHMGCTH OXpaHbl OKpPY-
»alollel cpefbl.

Bbl Y3HAETE

— 0 TOM, KaK XO03fWCTBEHHaA AeAaTeNb-
HOCTb 4YeNOBEKa BAMAET Ha NPHPOA-
Hbie coobuecTea 3emnu;

— 0 HeoBXOoAMMOCTH OXpaHbl NPUPOADI;

— 0 TOM, Kakoe yyacTHe B OXpaHe npu-
POkl MOXETE NPHUHATE NHYHO Bbl;

~ O TOM, Kakue Mepbl npeanpuHMMmaet
YeNnoBeK ONA OXPaHbl NPUPOABI.

Bbl HAYYUTECDH

— DUEHMBATE B/IMAHHE XO3AHCTBEHHOW
NeAaTeNbHOCTH 4YeNOBEKa Ha NpHPOf-
Hble coobliecTea;

— BbIABNATH H OUEHHMBATE BNHAHWE OEeRA-
TENbHOCTH YENOBEKA Ha >XMBYIO NPM-
poay;

— NPUHWMATL NIMYHOE Y4acTue B oXpaHe
OKpY>Kalolen cpeabi.
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§ 96, UBMEHEHUA B IPHPO/IE
* B CBS3U C JESATEJIBHOCTBIO
YEJIOBEKA

BIHAHHE JAEATEJBHOCTH YEJOBEEA
HA IIPHPOJHLIE COOBINECTBA. C camoro

1. Kakue uckyccreenHble coobuiectsa MOMEHTA CBOErc NOABIEeHHA KaK BHOA
7
Bbl 3HAaBTE ! YeJ0BEeK CTajl UCIOJIb30BATH DOraTcTBa

YyCTOHY
Ma: By AUMBbIMU? HHS CBOHX MH3HeHHO BasKHBIX IIDTPEﬁ‘

HOocTeil. JpeBHHe NHWAH B OCHOBHOM
ZAHUMAIHUCE OXOTOH U coBMpPATeIbCTROM.
Or Takoil KeATeNBHOCTH YeJOBEKA CTPAJald TOJBKO OT/AeNbHbIE BHJALI PACTEHHH
HJIH HHUBOTHEIX.

IMocTenenHo MOAM HAYAIH DPASBOAUTEL JOMANIHHMX JXHBOTHBIX M CAMATL KV./Ib-
TYPHEIE DACTEHHHA, NOJb3YACE IPH 2TOM NPOAVETAMH, KOTODPEIE 3TH KHBEIE CYIIe-
cTBa npoussoAnan. C aToro BpeMeHH Hadaslochk DoJlee CHIBHOE BO3JeiiCTEHEe 4eso-
BEKad HA OpUpPOAHLIe coobilecTBa — MKJIHM HAYAIH BLRIpYDATH Meca moj DAITHH
H nmacTtOHIIa, CTPOMTHE NJOTHHEI HAa PeKax, OocylnaTe 00JI0TA, a TAKIXKe CO3JABATH
Ha MECTe eCTeCTBeHHBIX cO0DIIeCTE HCKYCCTEEHHBIE, DTO CKAa3aJioch Ha JKU3HHU MHO-
rux obATaTeneil Hameill MAaHeThEl — HeKOTOpPhle BHALI PACTEHHH H MHUBOTHLIX IO
BO3JeHCTBHEM 4eJOBEeKA BBIMEPJIH MOJHOCTBIO, A YHCIEHHOCTh MHOTHX APYIHX
CYIIECTEEHHO COKpaTHiachk. M3MeHeHHA 3aTPOHYJH M IeJble cooBGIecTBa: CTeENH
M CABAHHBLI HAYANH NMpeBpallaThcd B NVCTBIHH, Jeca — B DojoTa, a HEKOTOpPRIe
VYaCTKH NYCTBIHE — B HeBoJbIIMe POLIHIILI.

B XX Beke 3TH H3MeHeHHsA HAPACTAJH, YeJOBEK HaYaJ OKA3LIBATE BO3JeHCTBHe
Ve Ha Bcw Onocdepy. MMenHo Torga, Kak clOpaBeiJHB0 OTMEeTHI OTeYecTBeHHbIN
VUEHBIH, cosjaTenb HayKkH Guoreoxumur Brnagumup Heamosuu Bepnagckumii,
«YeJIOBEYEeCTBO NMPeBPATHIOCE B Te0JIOTHYECKYIO CHJAY IJIaHeTapHOTro Macmartaba,
OKa3LIBAIOIVIO BOSAeHcTEHE HA Bee oDonouku 3eMians .,

CrpeMAch K VAVHIIEHHK VCIOBHI CBOeH XH3HH, YeJ0BEeK MOCTOAHHO HapalijM-
BAeT TeMIIkl IPOU3BOJICTEA, He 3aJlyMbIBAACE 0 NMocaeacTEuAX. I[Ipn TakoM moaxoje
foabIlad 4YacTh B3ATBIX OT NOPHPOALI
pecypcoB BO3BpALIlAETCH el B BUJle OTXO-
JAOB, YACTO AJOBHUTEHEIX HJH HelDPHTOJHBIX
onsa yTHausaneu. Kpome Toro, 4eloBek,
npecjaefyda CEOH 3KOHOMHYECKHe HHTepe-
Chl, 3AMEHAET eCTeCTEeHHEIE 3KOCHCTEMEI
HCKYCCTEEHHEIMH, YTO TAKME MOMKeT IpH-
BOJOHTL K HeraTHEHLIM IIOCHENCTEHAM.

JKOJOIHYECKHE IIPOBJIEMBI BHOCDEPEL.
B peayabraTe AeATENBHOCTH “eJI0BeKa
B Ouocdepe Halel NJIaHeTHI, NPOHCXOAAT
H3MeHeHHA U BOSHUKAKT DA3MHYHBIE 3KO-

Puc. 115, NpoMelwneHHoe 3arps3HeHue
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A8TH MecTHBIE (JIOKANbHBIC), PEIrMOHANBHEIC U MToDaNBHBIe 3KOJIOTHYECKHe Tpobiie-
MEI. 3arpsazHeHHe arMocdepsl, peKH, o3epa OTXOAAMH Kakoro-aubo npeanpuAaTus
NpUMep MeCTHOH BKOJOIHYeCcKoi mpobaeMsl.

BarpAasHeHHe Mopeil, pedHbIX GacceilHOB, NPUPOAHOI cpe/ibl FOPOJIOB, 3arpA3He-
HHe OBIIMPHEIX TEPPUTOPHIL B pe3yakTaTe KPYIHBIX TeXHOMeHHBIX aBapuil (Hampu-
Mep, PANHMOAKTHRHOE BapaskeHre MeCTHOCTH NpH apapu Ha YepHoOBIIECKOH aToOM-
HOHM CTAHIMH) ABNAITCH PErMOHANBHBIMH 3KOJOIMYECKUMY NpobleMaMy.

Ecau peATennHOCTs He0BeKa CYIIECTBeHHO M3MeHAET X0/ TedeHHA pAja npo-
neccor B 6uocdepe, To BOBHHKAKIT rmobalbHble aKOJMOrHYecKHe npobiaemel. K Hum
MOKHO OTHECTH NOTellVIeHWe KJIMMATA, HCTOU[eHHe 030HOBOTO CJI0A, MACCOBOE CBe-
geHue jmecoB M apyrue. C HUMH Bl OygeTe 3HAKOMHMTECH B CTAPIIHX KjIaccax.
PaccMOTpHM Takyi rinofalbHYI 3KOJOTHYECKYH IpodleMy, Kak 3arpA3HeHHe
OKpyalolleil cpejisl.

SATPASHEHHE OKPYKAIOIEN CPE/LI. 3arpasHeHHeM HAZLIBAIOT MNOABJIeHHe
B IPHUPOJHOH cpejle HOBBIX BellleCTE (3arpAsHWTeNel), BEI3BaHHOE NeATelbHOCTEI)
yenoseka (puc. 115) man kakuMu-1ubo IPHPOAHBIME ABIeHHAMHE (HanpuMep, BYJ-
KAaHUYEeCKOH JleATeNbHOCTEIO). K 3arpAsHUTeNAM Ke OTHOCHAT BCe Te BellecTBa,
KOTOPEIE IO NPOIlecca 3arpA3HeHUA He NIPHCYTCTREOBAJH B MMPHPOAHBIX coobiecTBax
B TAKOM KOJIHYeCTBe, KaK I10Ce Hero.

OcHOBHAA ONACHOCTE 3AUPASHEHHUSA COCTOMT B TOM, YTO OHO MOMET He TOJBKO
HADPYVINATE MH3HEJeATEJILHOCTE OT/AE/ALHBIX OPraHH3MOB, HO M DA3DVIIATE LeJkie
npupoankie coobuiecrea. Hanpumep, nonasmas Ha 1moBepxHocTh HeboJsbmIOro ose-
pa HedTs CcO3JaéT HeNPOHHIAeMYH 04 BO3AyXa IVIEHKY, KOTOpPad NPHBOJHT
K rubenu Bcex oburaTenei BOAOEMA OT YAVIILA M, CIAEJOBATENBHO, YHUUYTOXKEHHUIO
BCEro coobliecTsa eauKoM.

Kpome Toro, nockoabky obuTaTenn mgwboro coobillecTBa Beeraa CBA3AHBI ApPVT
¢ ApyroM, NONABIIMI B OJHH OPraHM3M 3arpA3HUTENE 4Yepe3d KaKoe-TO BpeM#d
MOABHTCA B Tese GOJBIIHMHCTBA KHTeNdeill coobmecrsa. Hanpumep, okasaBmmecs
B BOJE COJM PTYTH CHAYANA 3aIVIATLIBAIOTCH MeIKMMH PAYKAMM, IOTOM OHM OKA3LI-
BAIOTCH B OpraHusMe pnibel, NUTAKOINecs 2THMM padKaMH, 4 DOTOM HOMIATAKOT
B TeJIO 4eJI0BeKa, NOHMABLIEr0 H C'heBIIEro 3Ty peIdy.

Taxum ofipazoM, 3arpAsHeHHUA NpeACTABIAIT cob0i OMacHOCTH IS BeeX obuTa-
Teseldl Hameil nnaHeThl, B TOM YHCJe M I8 HAC ¢ BAMHM, NOCKOJNBKY BCE, 4YTO
MBI BEIOpACEIBAEM B OKDPVIKAKINVI Cpejly, BO3BpalllaeTcsd K HAM C [HINel, cTpoH-
TeJBHEIMHM MATEPHATAMH M APYTHMH HeoOXOAMMBIMH AJIA Halllell JKH3HH pecypca-
MH. IMeHHO IOPTOMY C 3ArpASHEHHAMH Heob6XoAHMO 60pOTHCA.

Mo#HO TH NpeJOTBPATHThL 3arpAsHeHHe okpykawuieil cpeasi? KoneuHo ke,
moxuao. Hanpusmep, nepediti Ha 6esoTXogHble TeXHOJOrHH. ITOT ciiocob yixke
HMCHOJIb3YETCH HA HEKOTOPBIX 3aBojiax ¥ ¢abpukax, Ha Tpybbhl KOTOPBIX CTABATCA
cnenuaJbHBIE (PHILTPHI, NPEeNATCTEYIONHE BRIXOAY BArPASHHTENed B aTMocdepy.
ITocne HeMONBE30BAHUA 3TH (DUILTPEI OYHINAKTCH, 4 3a/lePHAHHBIe UMH AJIOBUTEIE
BeLIeCTEA IIpespalnaoTes B bezonacHble, KOTOPLIE BHOEL NIPHMEHSIOTCSH HA IIPOM3-
BogcTBe. YacTo B pONH paspyHIHTeNel AJ0BUTLIX BEUIECTE HCIOAB3VIOTCHA CIeI[n-
aJIbHble MHKPOOPraHM3Mbl, BhIBEJeHHBIE JAJIA 2TOH Henu ydyéHeIMH. IIpu ucnonas-
30BAHUH TAKHX HUILTPOR OIACHOCTE 3ArPA3HEeHHUA CBOJHUTCH K MUHHMYMY.

HceromeHHE PECYPCOB. Exerogro mmoan gobeisaor oxoao 100 mapa T pyasl,
VIVIA, He()TH H CLIPBEA AJH MHHepanbHEIX yaobpeuuii. BricTprIil pocT noTpefHOCTH
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§ 26. MameHeHnAa B Npupoge B CBA3M € AeATENLHOCTLIO YeNoBeka

Puc. 116. BeTpo3awMTHEIE NOCAAKH Puc. 117. Nowapae MNpxeeansckoro
PasBoanTCA YENOBEKOM M BNOCNEACTBMN
BO3BpallaeTcs B AWMKYIO Npupoay

B TOIJIHBE, MeTajJJaX, MHHEDAJIbHOM Chipbe M HX J00BIYH BeJéT K HMCTOIEHHIO
aTux pecypcoi. IloaToMy Henwssa zafeiBaTh 00 3KOJOIHYECKOM HNpPHHIHIE, KOTO-
pBeifi rnacHT: «Pecypchl orpaHHYeHHBl M He JOJI’KHBI PACXOJOBATBCH BIYCTYIO;
HeJab3s 6eCKOHEeYHO OTKPBIBATL HOBBIE PECYDPCHIs.

KAK COXPAHHTH NPHPOJY. 3a nociefHHe CTO JeT JKOJH HAYYHIHMCE KOMIeHCH-
pOBaTh yileph, KOTODPbIH HAHOCHT IIPHPOJHBIM co0bIIecTBAM HX JleATelbHOCTs. OHH
BOCCTAHABJHBAIOT JIECA, B CTENAX CAXAIT BEeTPO3alllHTHRIE IIOCAJKH, KOTOPHIE Ipe-
OOTBPAIIAIOT CAVBAHHE NOYBRI CHIBHBIMK BeTpamu (puc. 116). Yenosex HayuuacHa
pPasBOAMTL B HeBOJIe ocobell MCUe3aIIUX BHAOB PACTEHHMH M XHMBOTHBIX, a4 IIOTOM
BO3BpallaThk ux ofparHo B AuKyio npupogy (puc. 117).

B 1972 roay B Crokroasme noj arugoit Opraausanun O6eegunéHHbix Hammii
NpoIIJIa MeXJIVHAPOAHAA KOH(EepeHIIHA, NOCBAINEHHAA NpobileMaM OKPY/KAKIIE
cpeasl. IIpegcrasurenn 113 crpan obeyaxaann HeoOXOANMOCTE EPEX0/A YeIOBEYe-
CTBA K DKOLEHTPHYECKHMM OTHOILIEHHAM C HPHPOAOH. Y4YacTHHKHM KOoHQepeHIHH
equHornacHo npuHann Jlexnapanmio 0o oKpy:kKawolleil cpefie, KOTOpaa CONep:KHT
OCHOBHBIE IPHHIHIE YCTOHYHBOTO PasBHTHA 00lllecTBA — PA3BHTHA, IIPH KOTOPOM
coxXpaHAeTcA OaJaHC MeXAY VAOBJIeTEOPpeHHeM motpebHocTell di0gei, ¢ OQHOH cTO-
POHEI, H BOBMOKHOCTAMHE OKPYKAKINei cpefikl, ¢ APYTroi CTOPOHEI.

B obmecTBe ¢ yeTONYHMBLIM PASBHTHEM CVIIECTBYIONIEe [IOKOJIeHHE NOAAePKHBA-
eT cTaOMIBHYVIO 3KOHOMHKY, ofecleduBaeT cIpaBeIMBOCTs B OTHOMIEHHAX MEXIY
BCEMH YJeHaMH obiecTsa, saboTuTca 06 oXpaHe OKDVKAIOMIEH Cpeibl H Pa3yMHO
VOpaBIfAeT HCIOJIB30BAHMEM NPHPOJHLIX PECYPCOE.

OrpunarensHOe BIHAHHE X03ANCTEEHHON AeATENBHOCTH YeJ0BEKA He ITPOXOJHAT
beccnegHo AasA OpHpoARl. YenoBer, KAk 4acTh NPHPOALI, CAM HAHOCHT eH Bpen
M caM e cTpafaeTr oT atoro. B Hallell cTpaHe NPHHATEI 3aK0HBI 00 0XpaHe W pamu-
OHAJIBHOM HMCIOJIB30BAHUH MPHPO/kI, CO3JaHbl 0c000 OXpaHAeMbIe IPUPOIHBIE Tep-
puTopuH. OIHAKO MHOTOE 3aBHCHT OT OCOZHAHHA KaKIBIM YeJIOBEKOM HeoGXoqHMO-
cTH DepeXHOTO OTHONIEHMA K OKPYIXAKIeH cpefe, OTEETCTBEHHOCTH 3a eé
coxpaneHue. [IpupoaHEBle pecypchl Hallleil NJaHeThHl BECbMAa OTPAHHYMeHBI. TOJBKO
sHaHHMe M cobJMOJeHHe 3aKOHOB NPHUPOALI JACT HAM BO3MOYKHOCThL COXDAHHUTL €é
mMHoroobpasmue.

Xo49eTcA BepPHTH, YTO BO3JeHCTEHe XO3AHCTBEHHOH MeATelBHOCTH dYeJIOBeKa
Ha 6mocdepy yaacTesa CHH3HTE H CHAeAVIONHIl €€ 3TAll MOXHO OYV/IeT HAZBATE 3M0OX0H
PalHOHAJBHOrO NPHPOAONOIL30BAHNA.
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3AMOMHHTE

3arpazvenre « bezorxogHsie rexHonorwu *» PaywoHansHoe npHpogonons3o-
BaHHe

MPOBEPBTE CEBA

1. B uém 3aKno4aeTCA OCHOBHAA ONACHOCTb 3arpA3HeHHA OKpy»awwen cpeabl?

2. K uemy MoxeT npuMeecTH Boipybka necos?

3. MNouemy B HacTosAwWwee BpemMs HeobxoaWm nepexof Ha Be30TXOAHbIE TEXHONOTHK?

4. Ucnonbays cnpasouHylo nutepatypy W MHTepHeTr, obbsacHUTEe 3HaveHWe TEpMWHA
«payMoHanLHoe NPHPOACNO/b30BaAHHES.

5. Ucnonbaya gononHuTenbHbleé MCTOYHMKKM HMHGOpMalMM, noaroTossTe cooblueHHe
Ha Temy «BnuMaH1e QesaTenbHOCTH YenoBeKa Ha 3KOCHCTEeMY Moero ropoga (kpas)s».
MNpeactasste coobuieHHe B BUAE Npe3eHTaLMK.

NOAYMAMWTE!

Kakue npuMmMepsl paunoHansHOro NPUPOAONONLIOBAHWA YXKe UCNONLIYIOTCA WAK Nna-
HHPYIOTCA B Balwem perkoHe?

Yy Yy yyyyy.

Mos nabGopaTopus

3AAQAHHUA A4N1A JTIOBO3HATEJ/IbHbIX

1. UasectHo, uto nioboi 3arpasHWTenb, BbIBPOLEHHBIA BO BHELWIHIOW cpegy, B KOHUe
KOHLIOB OKayKeTcs B Ye/oBeYeCcKOM opraH1ame, [oaTomy caMbii AyulLKMH cnocob naba-
BMTLCA OT 3TOW ONACHOCTH — He BbiBpachiBaTh BO BHELHIOW cpeay Booblue HUKaK1X
sarpsiaHuTenel. MmeHHo noatomy nioau M3obpenk 6e3oTXoAHbIE TEXHONOTHH.

Mpepnoxute ceon cobcTBeHHbIM Npumep BesoTxogHOW TexHonoruk U obcyauTe ero
¢ ToBapwWLamu 1 yuutenem. B npouecce obcy:kaeHus nNonbiTadTech y4ecTs, HE oTpa-
3UTCA W BHEPEHUEe TaKOM TeXHOMNOrMK HA 3KOHOMMUYEecKoM Bnarononyyuu niogen.

2. M3 uctopuu Mbl 3HaeM Hemano npuMepos, korga BesnymHas fesTenbHOCTb Yeno-
BEKA NPHBOJMNA K PA3PYLUEHHIO ECTECTBEHHBIX 3KOCUCTEM, HA MECTEe KOTOPbIX BO3-
HUKanu BearkM3HeHHble NYCTbIHK, YTO BAEKNO 3a coboi WCYe3HOBEHWE LEenbiX
UMBMAK3ALMHA, NPOLBETABLIMX paHee.

BoiAcHWTE, KakoBa 3KONOrMYeckas cWTyauds B Bawem pervoHe. CeaxWTECh
co cnyxbamu oxpaHbl NPUPOLbI M IKONOrHYECKHMHM ODbegMHEHWAMH B Ballem
paroHe. [puMuTe yyacTe B paboTe NO BbIABNEHWIO WCTOYHMKOB 3arpA3HEHHA

OKPY»AIKOLEH cpegb.
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§ 27 OXPAHA ITPHUPO/1bI

BCNOMHMTE OXPAHSAEMBIE IPHPOIHLIE TEPPHTOPHH.

1. KaKkue 0COBEHHOCTH XSPAKTEpHbI ANA Kak MOKHO BalllUTHTh KOHKPETHBIH BUJ
MHBOH NPHPOAbI? JKMBBIX OPraHU3MOB OT VHHYTOMeHHn?
2. Kakue H3MEHEHHA NPOMCXOAAT B NPUPOAE CymecTByeT HecKoJbKO mnyTeil. OpunH
B pesynbTate AeATENbHOCTH Yenoseka? M3 HHUX MojpasyMeBaeT MNpUHATHe
3. MoyeMy HYXHO OXPaHATE XHBYIO NPH- H HCOOJHeHHEe 3AaKO0HOB, 3ANpelaiimux
poay? A00BIYY peAKHX BHAOB B INpHpOJe.

CormacHo »TMM 3aK0OHaAM, MOMKHO OTJIAB-
JIMEBATE JIHIIE OTPAHUYEHHOE KOJHYECTEO
JHUBOTHRIX MJIH cODMPATE CeEMeHa Pe/IKMX PACTEeHHMH MO cllelMaJLHEIM pazpelleHH-
AM JJIs PAa3MHOKeHHA W H3YVYeHHA B VCJIOBHAX HEBOJH.

Jlpyroii nyTe NpeycMaTPHEBAET co3flaHHe 0cob0 OXpaHAeMEIX TEPPUTOPHI B Tex
MecTax, rje obfuTaeT, pasMHOMAETCA HJIM OCTAHABIHMEBAETCA HA NYTAX MHIpAIHil
oxpaHaeMslil B, K TakuM ocobo oXpaHAeMBIM TEPPHTOPHAM OTHOCAT 3aMOBeJHH-
KH, HallHOHAJLHEIE TIADKH, 3aKasHUKH M NaMATHUKH NpHpojibl. YeM e oHH pas-
audatrea?

3anoBeJHHKOM HA3SBIBAIOT OXpaHAeMbIH NMPHPOAHEIH KOMILIeKC Ha ofmupHoi
TEPPHUTODHH, Mg 3aMpelleHa He TONBKO T0dafa Xo3aHcTEeHHAA e ATe/IbHOCTE (BRIAC
CKOTAa, CTPOMTENLCTBO, cbop rpuboB, Arox, oxora, peIdanka U Ap.), HO JasKe HAXO0MK-
neHue nwaei bez cnenuansHoro paspemesnsa. IIIMpoko M3EeCTHR TaKKMe 3ANIOBEA-
HHKH, KaKk ActpaxaHckuii, Kegporaa Ilage, Kaskazcknii, Oxcknit, KpacHoApckHe
cToa6sl (puc. 118).

HaunoHanbsHBIH NapK OTIHYaeTCA OT 3allOBeJHMKA TeM, 4YTO €ro MOTYT Ioce-
IATH TYPHCTEI, HO IPH YCIOBHH HEYKOCHHTEIBHOr0 coOMIOeHHA NPaBHJ MOBeJe-
HHA B HAIIMOHAJTLHOM NapKe. JTH IpaBHJa BCer/la BHEIBEIIeHBI NPH BXOJAe, YTOOLI
MOCeTHTe I MOTIH 3aflaroBpeMeHHO 03HAKOMHThCA ¢ HEMH. [Tocelnas HallHOHATB-
HEI€ TIAPKH, HeNb3A 3a0BIBATE, UYTO YeJIOBEK B HUX JIHINEL I'OCTh, 4 IIABHEIE X03/A€Ba
TaM Bce 0OMTaOIHe OPraHU3MEel, PAJAH KOTODLIX ITapKH H CO3/JaBAHCH.

Puc. 118. 3anoceeaHwWK KpacHoapckmne Puc. 119. NamATHUK Nnpupoasl —
cronbel (KpacHospck) sogonag Kveay (Pecnybnuka Kapenwua)
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[hasa 5. Xueasa npupoga n Yenosex

3axasHMK OTJIHYaeTCA OT 3alOBe/lHHKA TeM, YTO B HEM He 3alpelleHa, a JHINL
orpaHidYeHa X03AHCTBeHHAA AeATE/NbLHOCTh YeJ0BeKa. B 3aBHCHMOCTH OT LEJIH ero
CO3JaHHA B PAZHBIX 3AKAZHHKAX CYIIECTEVIOT PA3JHYHLIE [IDABHJIA.

Ecin zaka3HMK cO3MAETCHA HA IYTH OCTAHOBKH IITHI[ BO BPEMA CE30HHBIX MHTDA-
M, TO OH MOYKeT OBITh IIOJHOCTE) 3AKPHIT JJIA NOCENIeHHA B ONpele/IéHHEIE Ce30-
HEI, & B OCTAJbLHOE BpeMA TAM MOMKHO T'YVJIAThH, cOODHMPATE AT0JbLl UM rpUbLI, Yero
HeNL3d JeflaTh B 3anoepefuuke. KpoMe NpHpOAHLIX, CYINECTBYIOT SIIIE M OXOMHUYBU
sakasHuky. Ha UX TeppHTOPHH CO3JAIOTCA TAKHE YCJIOBHA, KOTOPEIE CIIOCOBCTEYIOT
PasMHOKeHHIO JKHBOTHBEIX, ABIAINXCA 06/BeKTAMH TPOMBICIOBOI B CIIOPTHBHOM
0X0Thl. B TakMX MecTax 0XoTa paspellleHa, OJHAKO OHA PeryJIHpPYeTcA BechMa CTPO-
rHMH [TpaBHIAMH.

IMNamaTHHE NpHpogs]l OpeicTaBageT cobol HeDOMBIIVIO O NIOLAAH ocobo oxXpa-
HAeMYIO TeppHuTopHio. Takoii cTaTyc MOKeT HMeThs, HAIPHMep, O4eHb CTAPOE AePeBo
HJIH TPYNNa pefKHX IJA 9TOi MecTHOCTH MHOTOJIEeTHHX PACTeHHH, a TaK:Ke BOAOIIAaR
(puc. 119), HeobBIYHBIH POOAHHAE.

PAZBEJIEHHE BHIA B HEBOJE. Emeé ofaumM criocofoM coxpaHeHHA BUa ABIAETCH
pasBeJleHHe €r0 B VCJIOBHAX HEeBOJH HJIH BBEIPAIIHBAHHE JeTEHBINIEH >KHBOTHBIX,
MaJbKOB phI6, OTEHIOB AJHA TOTO, YT00kl BIOCAEACTEHH BEINYCTHTE MX Ha BOJIO.

Tax, 8 OkcKOM 3anoBeHMKe TpOBeJleHAa ONePAIlMA IO cIIaceHHMIO KYpaBiaei.
OcobenHocThi0 GenbIX JKypaBaeil, HiaH cTepxos (puc. 120), asasaerca To, 4TO ¥ poaH-
TeJseil NOoABIAEeTCA BCEr0 JEA NTeHIlA, NPHYEM OJHH HenzbesxHO norubaeTr, H BRIXKH-
BaeT GoJiee cHABHEIH nTeHen. Torga 65170 pellleHO OTHICKHBATEH I'HE3Jla CTEPXOB
¢ BepToJAéTOB M 3afHpaTs OJHO ANIO A1A MCKYCCTBEHHOTO BhIBeJeHHA NTeHIlA
B uHKybaTOope, BhIpAINIMBANMA ero M BOIBpalleHMA B npupoay. Ilna sroi neau
B OkcrkoM zanmoBegHHKe OBELT OPraHH30BAH JKYPABAMHEIH MHTOMHHK. B HEM ocTas-
JAMHM YACThE NTHIL AJA H3VYeHUA W PASMHOMKeHHA B HeBOJIe.

BaxHelmasa poibh B cOXpaHeHHH peJKHX BHAOE NPHHAJJIEXKHT 300MapKaM, TIe
Hay4awT ocobeHHOCTE GHOMOrMH pPeAKHX BHAOB M 3AHHMAIOTCA HX PasMHOMKeHHeM.
Cymecreyver MexayHapoanasa maeMeHHAd KHHMA, ¢ MOMONIILID KOTOPOi nogbupatoT
napel KHBOTHBIX Tak, 4T00Bl ¥y HHX OBLIH 3HOpOBHIEe AeTéHeInH. Hanpumep, ecTh
IInemenHaa kHHUra TUrpos. HeKoTopsle BHABI XHBOTHBIX COXPAHHMJIHCE TOJBKO
B 300mapkax, HanpumMep gomafes IIpxesanbckoro, onedb asujga. B mactoamee
BpeMs#A Iorosioebe Jomaan Ilp:xesanbcKoro focTaToOMHO JAJA TOro, 4Tobbl BEPHYTh
3TOT BHJ B IIPHUPOAY.

KPACHAA KHHrA. Buonoruuyeckoe pas-
HooOpasHe OPraHU3MOB B NocaeHHe JecA-
THAETHA CHH;KaeTcda. [MasHoil npHYMHOH
MCYE3HOBEHHA KHUBOTHBIX CTAJIA JeATelb-
HOCTE YeloBeka. BripybGasa neca, pacnmaxm-
Bas CTeNnH, ocymasa HoI0Ta, 4eTOBEK pas-
pyilaeT MecTa OOHMTAHMA KHUBOTHBIX,
® oHH norubaior. M Toaesko mocae Toro
KAK MHOTHe XHWEBOTHBIE, PACTEHHA H I'DH-
6Bl HcYe3MH Ge3BO3BPATHO, JIOAH CTANTH
MOHUMATE, YTO HAHOCAT HENONPABUMEIH
yiuepb BMAOBOMY MHoroobpaszMio NpHpo-
obl. UHAODHATHBY IO cOaceHHIO HCoYesar- Puc. 120. benbii Kypasnes (cTepx)
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§ 27. OxpaHna npupogs

Puc. 121. XMBOTHbIE, HAXOOAWMECA NOJ Yrpo3oM McHesHoseHna: 3ybp (a),
yTKa maHgapwHka (B6), gencdud (), manyn (r) , kabapra (a), bencin megeeas (e)

IIMX KHBOTHRIX npoAaena MesayHapoaHslil cos3 oxpassl npupoasl. B 1963 roay
OBl cOCTABJIEH CIHCOK PeIKHMX M MCYesaloluX KHUBOTHRIX — Kpacnasa kaura. Ee
HaspaHHe 0OBACHAETCA TeM, YTO KpPACHBIH I[BET — CHrHAJ 3anpeTa, MOHATHBIH
noaAaM Beero Mmupa. [loaske B aTy KHHTY 6BLTH BKIWOYeHLI PeIKHe H HCcYesaoliHe
pacTeHHA W rpubHL.

B Poccuu manmoHanesHaa KpacHasa xHura 6s1a Bnepeele uagana B 1983 rogy.
910 opMIMANBHBIN CIPABOYMHHMK, COAEDMKAIIHH CBeJeHMA O COCTOAHMH JKHUBBIX
OpPrafHMsMoB, HYJAOIMHUXCA B cOelManbHoll oxpade (puc. 121). KpacHble KHUrHA
HeofX0oHMBI /TS OPraHU3alluHd HCCIeJOBAHUN U clesKeHHA 3a COCTOAHHEM OXpaHs-
eMBIX OPraHM3MOE M MX MecToobGHTaHMil, Ana paspaboTKH M OCYUIECTRIEHHA 0CO-
fBIX Mep II0 MX OXpaHe, BOCCTAHOBJIEHHID M HAYYHO 000OCHOBAHHOMY HCHOJIB3OBA-
HH0. OveHb BAXKHO, YTOOB! KAXKALIHA Ye/IOBEK OblJ1 BHUMATEIBHEIM K dKHBOMY MHDY,
CTPpeMHJICA COXPaHAThL MecTa oOMTAHHMA M BHI0BOe pasHoobpasHe >XHMBLIX OpraHH3-
moB. OT 2TOro 3aBHCHUT YVCTOMYHBOCTE BCell MKHBOM NpHpoAkl Ha Hallell maaHeTe.
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fhasa 5. Xnean npupoga n HYenosek

Poas yyammuxca B oxpane npupoasl. Kax bl U3 Bac MOKeT IPUHATE aKTUBHOE
y4JacTHe B OXpaHe NPpUPoAL!I pojiHoro Kpas. C aToil Leabio o4 PYKOBOACTBOM y4YHUTe-
JIfl NIPOBEIUTE O3HAKOMIIEHHE ¢ MECTHEIM KPAeM, BRIABIEHHE ero NPHPOJAHLIX pecyp-
COB, 0CODEHHO TeX, KOTODPEIE MCIIONLIVIOTCH HEePAIMOHANBHO M [I09TOMY HYMJAIOT-
cA B OXpaHe M BOCCTAHOBJAeHHMH. Balum MccieoBaHHMA MOTIYT KACAThCHA COCTOAHHA
JIecoB, 9pO3HH MMOYB, 3ACOPEHHOCTH M 3apaKEeHHOCTH BpeJHUTelAMH nojeil u Ap. B
MOeTe M3YUYHTE IKOJOrHYecKoe COCTOAHME OKPY KalolleH cpelkl B CBOEM palioHe,
BRIABUTh MCTOMHHKH 3ArPA3HEeHUH, NIPUHATE YYacTHe B ero GaroycTpoicree.

OcozHanne KH3HHM KAK BeJIMKOH HeHHocTH. CaMoe IleHHOe M BaXKHOE, 4YTO cyHie-
CTBYeT Ha JeMie, — 9TO KH3HbL BO BCEM eé MHoroobpasui. Beé B npupoie HaxoQuT-
cA BO B3auMoJiedcTBMH. Bee sKHBble OPraHM3MBl MPpHCIIOCABIMBAIOTCA K YC/IOBHAM
OKpY/Kalolleil cpefikl, KpoMe YeJoBeKa, KOTOPHIH mpucnocabinueaeT cpey K cob-
CTBeHHBIM mnorpebHocTAM. XozAlCTEeHHAA JIeATENRHOCTE YeJOBEKA, €CJIH OHA He
ONHpaeTCA HA 3HAHHA 3aKOHOB NPUPOALI, IPHBOJAUT K PASPYILIEHHIO CIOMKHBIIHXCA
B npHpoje axocucTeM. Yrobel npeaorepaTuTh Heay, HeoOXoAHMO NMOHATH M 0OCO-
3HATH, YTO MBI ABNAEMCHA YacThio 6Hocdepsl, cyabba KoTOpoil 3aBUCHT OT HAacC.

3ANMOMHHTE

3anosegHux + HaywmonansHsil napx = 3akasHuk + [lamarHuk npupogsl =
KpacHas kHHra

MMPOBEPBTE CEBA

1. Ans yero HeoBxogMMo COXpaHATL BCE BUABI )KWBLIX OpraHWaMoe Ha 3emne?

2. B uém Pa3nu4HA 3anoBejHHMKOB, 3aKa3HWKOB, HAUWOHA/IbHbLIX NapKOBE W NamMATHH-
KOB NpHpogbi?

3. Yro trakoe KpacHasa kKHHra W Ana 4yero oHa Hy»Ha?

4. CchopMynupyiHTe NnpasuWna NoBefeHHa B NpUpoe.

5. MNoprotoesTe coobuieHHe © PEAKOM YKMBOTHOM, ODMTAlOWEM B BalleM pErdoHe,
H ero oxpaHe.

6. Mcnonbays MHTEPHET-WCTOMHWKM, Hay4HO-MONYNAPHbIE YKYPHA/bI, FA3eTbl, KHWIH,
noArotoBbTe cooblieHHe Ha TeMy «3anoBefHHK MOEro perdoHas.

NOAYMAWTE!

Yrto MoxkeTe caenatb NMYHO Bbl ANA oXpaHbl NpHpoabl?

KPATKOE COIEPXKAHMHME I'JIABBI 5

Jns yA0BIETBOPEHHA CBOMX MKHIHCHHO BaKHBIX ITOTpebHOCTEH Ye/I0BeK HCII0JIb-
ayer BorarcTea oOKpysamined cpeast. Ero gesaTensHoCTh HepelKo HAHOCHT Bpen
NpHPpoOAHLIM coobljecTBaM, HO JHOAH HAYUYHINCE KOMIeHCHPOBATE YVIIeph, KOTOPLIH
OHH HAHOCAT IIPpHDPOJe. HPHHH,HIIH PallHOHAIBHOID IMPpHPOAONMONE3OBAHHA ITOMOTa-
OT CHH3HUTh BO3eHcTEHEe X03AHNCTEBeHHOH JeATeNbHOCTH YeloBeKka Ha 6uocdepy.

Yrobrl coxpaHUTE MHOrooGpasHe OpraHM3MOB Ha ILJIAHETe, CO3jaloTcA ocobo
oXpaHsgeMble NIPUPOAHLIE TEPPHUTOPHH.
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