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B OMonorvio

Kaxnomy yenoseky Heo6xoaumo obnanarts 3HAHUAMMU
06 okpyxawouwem ero mmpe. Hay4yHylo OCHOBY 3TUX 3HaAHWIA
3aknagbiBaloT Takue Hayku, Kkak buonorua, xsumusa v dusuka.
Ocoboe mecTo cpeau 3aTUX Hayk 3aHumaeT Guonorus,
KOTOpas B HacToslee BpeMsa BkKniovyaert 6onbluoe
KONMU4ECTBO HanpasfeHui, 3aHUMaIOLLUXCH U3YHEeHUEM
pPa3nUyHbIX NPOABNEHWUA XU3HM Ha HalleW nnaHeTe.

Bl 4eM XMBOe OTNM4aeTCH OT HEXWBOIro
M KaKkOBbl €ro CBOMUCTBA;

M 4TO M3y4yaeT OMONOrnsa N KaKkOBbl €€ OCHOBHbIE METOAbI;
m 06 0CcOHEHHOCTAX OpraHu3aLnm U NPoBeaEeHUS
nccnenosaHnii B obnactm buonorum;

m npasuna paboTbl B kabuHete Guonorun.

Bbl HayuuTecso

= NpoBOAUTL HabnaeHnsa 3a BUonornyecknmm
ob6bekTaMn U SBNEHUAMMU;
B NPOBOAUTbL NPOCTENLLNE BNONOrMYECKUE ONbIThbl;
m dukcuposaTb pe3ynbTarbl HABNIOAEHUA N ONbITOB
M Ha UX OCHOBaHWUM JenaTb BbIBOAbI.




§ 1 = )XuBas n Hexueas npupoga —
enuHoe uenoe

1. Y10 Takoe BewecTBo U pusnyeckoe Teno?
2. Y10 Takoe xumuyecknin anemMeHT? YTo TaKkoe aToMbl U MOJIeKynbi?
3. Kakue 060n04ku 3emnu Bam uaBecTHbI?

XuBas u HexuBas npupoga. Ha yJIuie, 1oMa, B IIIKOJIe — Be3le U
BCIOY HAC OKPYXKaloT mena npupodvt. K HUM oTHOCATCA
BO32yX, BOJ&, 'OPHBIE MOPOJbl, PACTEHUS, KUBOTHBIE, ABTO-
MOOMJIN, KHUT'HM, KapaHJAIlIl, PA3IHUHbIE IIOCTPOUKH ¥ MHO-
roe apyroe. OfHU M3 HUX COBJAHBI YEJOBEKOM, a APYIHUe
(Bo3nyx, Boma, ropHble MOPOABI, PACTEHUS, JKUBOTHBIE) CY-
IIeCTBYIOT HE3aBUCUMO OT ero AeATeJbHOCTH. Bo3nyx, o6.ia-
Ka, 'Opbl, KAMHHU COCTaBJIAIOT YacTh IPUPOJbI, KOTOPYIO Ha-
3BIBAIOT HeNHue6ol. [lepeBbsi, KYCTADHUKH, TPABBI, TPUOLI,
HaCeKOMBIe, PBIObI, ITUIILI, 3B€PU — BTO TeJa HUE0U IIPH-
pozasl (puc. 1). K HUM OTHOCUTCSH U YeJIOBeK.

MoHatTne «ku3Hb». YTo Takoe Hcu3nsv? CymecTByeTr MHOMecTBO
omnpejesIeHUN 3TOT0 MOHATHUA, HO HHA OJHO M3 HUX HE KajKeT-
cA YYEHBIM eJINHCTBEHHO NPaBUILHBIM. Ha nepsurit B3misag
BCE IIPOCTO: Jake PeOEHOK CKa’keT, UTO KAMEHb HEXKUBOIi,
a cobaka »xuBad. B uém ke sakiiouaerca npobaema? Ieso
B TOM, YTO I'PaHb MEK/y }KUBBIM U He}KUBLIM TOHKA U YCJIOB-
Ha. PaccMoTpuM €€, yCTaHOBUB OCHOBHBIE YePTHI CXOACTBA U
Pa3IMIU MeX/Y TeJlaMU XHBOH M HEXKUBOM IIPUPOAHL.

CxoncTBO M PasnuYmMs XNBOro N HEXUBOIO. OCHOBHEIE YepTHI CXOA-
CTBa TeJ YKUBOM M HEXKUBOM IIPUPOJbI 3aKIIOYAIOTCA B TOM,
4YTO BCe OHU IOCTPOEHBI U3 OJHUX U TeX Ke CTPYKTYPHBIX
KOMIIOHEHTOB — XUMUYeCKUX 3iemenmosd. IIpu atoM B Te-
JlaX KUBOM M HEXXUBOU IPUPOABLI PA3IHYHO UX COOTHOLIIE-
Hue. Tena »xuBoil nmpupoasr Ha 98% cocTOoAT U3 YeTHIPEX
9JIEMEHTOB — yIJIePOJa, KMCJI0poaa, a3oTa u Bogopoaa. Teaa
HEXXHMBOU IPUPOABLI MOTYT COCTOATH M3 APYTHUX BJIEMEHTOB,
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Puc. 1. Tena xuBoW 1 HEXMUBOM npupoasbl

U Jaxke U3 OAHOT0-eJUHCTBEHHOTI'O, 4 IePeYUCIeHHbIE BBIIIe
MOI'YT B HUX U HE COJlePKaThCA.

Kak ke OTJIMYUTE dKUBOE OT HEXKUBOTO?

Tena ;KMBOM MPUPOJIBLI COCTOAT U3 KJIETOK, UMEIOT KJIeTou-
Hoe cTpoeHune. VIcKJIOYeHNE COCTABISIOT BUPYCHI (BO30OY M-
TeJIM HEKOTOPBIX 3a00JIeBAHUNA APYTUX KHUBBIX OPTaHU3MOB).
Ho u oHu BeayT cebsa Kak »KHUBble, TOJBKO IIOIIAB BHYTPb
KJIETKY KHUBOT'0 OpraHuaMa.

Bce xxuBnlie Tesia npupoae! 06J1a0a0T PAIOM OJJUHAKOBBIX,
XapaKTePHBIX JJIA KUBOT'O IPU3HAKOB — CE0UCME HCUSHU.
K HumM, Kpome Kaemounozo cmpoeHus, OTHOCATCA O08UNce-
Hue, 06mMeH seuecma, pocm, pa3sumue, pa3MHONEeHUe, PA3-
opaxcerue u ap.

OnHaxko BHenIHMe NPOABIEHUS 3TUX CBOUCTB IO OT/AeJb-
HOCTH MOKHO HabJmogaTh M y TeJd HeXUBOW nmpupoxasbl. To
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€CTh HeT KaKoro-To OHOro Kpurepud (npu3HaKa, CBOUCT o ;z

KOTOPBIM OJHO3HAYHO OTJIHYAET XHUBO€ OT HEeXHNBOTO.
IpuUMep, M TeJ XHUBOM IPHUPOABI XapakTepeH pocT, HO H
COCYJIBKH pacTyT! A BeJb OHH ABJSIOTCA TeJaMH HEeXUBOH
IIPUPOJBI, COCTOSIIIIMMHU U3 MOJIEKYJI gaMépaiied BOABL.

OOMeH BelleCTB B »XHBBIX OpPraHU3Max ob6ecrieunBaeTCHA
NBIXaHMEM, IUTAHWEM U BhiZieleHneM. BHelrHe OH [IpOABJIA~
eTCs MOTJIOIeHNeM U3 OKpysKarollei cpeibl OMHUX BelleCTB
¥ BBIJCJIEHMEM B Hee JpyTrux.

B HE)XHBOH IPHpOJEe TaKKe MOKHO HaOJI0AATH 107106~
HbIe npouecchl. Tak, HanpuMep, IPH rOpeHNH APOB B ne4du
IIOTJIOIAeTCs KHMCJIOPOJ BO3AyXa, a BbIAENAIOTCA sHeprui
(Temnno), yrileKMcJIbli rad u Apyrue BelecTsa. OxHako mJjiaa-
MfA KOCTPA HUKTO HEe HA30BET KUBLIM.

Hrak, Teso Npupoabl OTHOCAT K KUBOMY, €CJIH eMy IpH-~
CYIIM cpa3y éce MPpU3HAKU (CBOIICTBA) YKU3HHU.

XXuBan n Hexusas npupoaa — eauHoe uenoe. Kaxk Mbl BUIUM, Te-

J1a YKUBOM NPUPOJIBI BCE YKe 3HAYNUTEJbHO OTJINYalTCA OT TeJI
HEeXUBOH npupoxsl. OJHAKO BCe TeJa >KUBOM M HEXUBOH
IIPUPOJILI HEPA3PBIBHO CBA3AHBI MeXX Ay cOO0N M HeIPpePBIBHO
B3aMMOJENCTBYIOT APYT ¢ ApyroM. Ha aTo ykassiBaeT ¥ e JAH-
CTBO XMMUUYECKOT'0 COCTABA TeJI »KWBOM M HEKUBOW IIPHPO-
IBbI, 1 TOT (haKT, YTO YHUUTOXKEHUE HeKUBOU NIPUPOALI HEU3-
0eXHO BJIeUET 3a coboii rubenp Bcero »xkuBoro. HepasymHasa
IeATEeJHBHOCTH YeJIOBeKa B IIPUPO/Ie MOXKeT IIPUBECTH K cePb-
€3HbIM II0CJIeICTBUAM, OIACHBIM, ITPEXK e Bcero, AJjsd caMoro
yeJIOBEeKa.

Ponb xueoro B npupoae. Ilo MHeHNIO YUEHBIX, IepPBbIe YKUBLIEe Opra-
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HU3MBI IIOABUJIMCH HA HAIlleN IIJIaHeTe OKOoJIo 4 MJpJ JeT Ha-
3ajg. Onu obuTanM B BOJHOM Cpejie U B IIpPoIlecce CBOeH U3~
HEeIeATEJTbHOCTH MOCTENEHHO U3MEeH AN XUMUYEeCKH COCTaB
Muposoro okeana u armocdepsl. CTaHOBsCH BCé Oosiee MHO-
FOYHMCJIEHHBIMA M DPa3HOOOpa3HBIMM, OHM 3aBOoeBaJId CYIIY
1 00pas3oBaiM NO46Y — BePXHWIl IJIOJOPONHBINA CJION 3eM-
au. B peaysibraTe neaTenbHOCTH OpraHN3MOB IMOSBUIIHCH 38-
JIeJKH TOJIE3HBIX UCKONaeMuIX — rtopda, yrias, He@TH, H3-
BeCTHAKA U Ap. B Hacrosmee Bpemsa mbr cTankuBaeMcsd € J1€-
ATEJbHOCTHIO XXUBBIX OPTAHM3MOB OBCIOAY. BoaaeicTBAE HA
OKPY¥KawINywo Cpeay OTAeJILHOro opraHu3Ma npaKkTHIeCKH
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Puc. 2. NpaHuubl 6uocdepsl

He3aMeTHO, HO BCe BMECTEe OHH OKA3BLIBAIOT 3HAYUTEJILHOE
BJIUSIHYE HA IIPUPOLY.

C mosiBTIeHUEeM >XUBBIX OPraHU3MOB U HUX pacIlpoCTpaHe-
HUeM IIosABUJIach ocobasa obosiouka 3emuaun — 6uocgepa (ot
rped. 6uoc — XXHU3Hb U cpepa — 1n1ap). Buochepa BKIOUaET
HU)KHHe cjonm aTtmochepsl, ruapocdepy, IIOYBY, BEPXHHH
CJIOHN JTUTOCHEPHI.

BepxHsiss rpaHuIla pacnpoCTpaHEHUS >KHU3HU OIlpejesis-
eTCsA O30HOBBIM IKPAaHOM — CJIOEM ra3a 030Ha Ha BBICOTE
15—20 xMm. OH 3amep:KuBaeT ryouTeJIbHBIE AJIA XHUBBIX Op-
FaHU3MOB yJIbTpaduoIeTOBbIE JYUYU CONHIIA. B OKeaHax »KH-
Bble OPraHM3MEbI BCTpeYaloTCcs Ha JHe BIAJHWH JaXke Ha Iy-
6une 10—11 kM. B surocdepe ku3Hb (6aKTEpUU) MECTAMHU
OIPOHMKaeT HA INIYyOMHY A0 TpéX H 0OoJjiee KHJIOMETPOB
(puc. 2).

Buochepa — He TOIbKO 00J1aCTH PACIIPOCTPAHEHNSA YKH3-
HH, HO M Pe3yJbTaT JAeATeJbHOCTH »XHBbIX OPraHM3MOB Ha
Halley njaHere.
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TENA NPUPOAbI: XXUBBIE U HEXKXUBBIE. )KU3Hb.
CBOWCTBA XXU3HU. NOYBA. BUOCDHEPA

Bonpocsi
1. | No4yemy cnoxHo pnaTte onpeaeneHne NOHITUS «KU3Hb»?
2. | B 4ém 3akniovaeTca pasnuyune XMMuYecko OpraHn3aummn Ten XuBowu
N HEXUBOWN NPUPOALI?
3. | KakoBbl OCHOBHbIE CBOMCTBA XUBbIX TEN npupoabl (MPU3HaKM XMBO-
ro)?
4. | Kakne npumepbl BHELLHE CXOXUX NPOSBIEHUN OTAENbHbIX YepT, CBOM-
CTBEHHbIX XNBOMY, Bbl MOXETE NPUBECTU U B HEXUBOIA npupoae?
9. @Koaa POJIb XMBOIo B Nnpupoae?
Mogymarirte
1. | MNoyemy Mbl MOXEM yTBEPXAaTbh, YTO XWBAs U HEXVBAS npupoaa
npeacrtasnaet cobon eguHoe uenoe?
2. | Kak pasgpaxumocTb nposensercs y venoseka? lNpusegute npwu-
\Mepbu.

Ana rex, kTo xoyer 3Harb 6osnbLIE

—h
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XapakTepuaosaTtb Tesia X1WBOW NPUpoAbl MOXHO, PACKPbIB OCHOBHbIE
CBOWCTBA XUBOrO.

Tena xnBowu NpUpPoabl UMEIOT KJIeTOYHOe CTpoeHue.

Tena xuBou npupoabl npefcrasnsior cobor 6uonornyeckue
cucrtemMsl (OT rpey. cucremMa — Uenoe, COCTosALWEee N3 B3auMOCBS -
3aHHbIx 4acTer). CoBMeCTHas cornacoBaHHas paborta oTaenbHbIX Ya-
cTei NoboM CUCTEMBI ABNSETCH BaXHEWLLUMM YCIIOBUEM eé CyLLEeCTBO-
BaHUA KakK eIMHOro uesnoro.

Ctount 06paTtnTb BHUMAHUE, YTO BCE BUONOrMYECKnEe CUCTEMb! SIBNS-
IOTCA OTKPbITbIMU. [NA CYLEeCTBOBAHMA XUBbIX OPraHM3MoB Heobxo-
ANMO MNOCTYNNEHNE SHEPTUM (CONHEYHOWN MU XUMUYECKON) U NuTa-
TeNbHbIX BELLECTB U3 OKPYXaloWen cpeapl.



Puc. 3. NposiBneHve pasapaxmmMmocTu y NoACONHYXa

3. Bcé€ xuBoe cnocobHo k o6MeHy BewecTs. Tena Xusoi npupoabl
OCYLLECTBNKIOT CBOK XU3HEAEATeNbHOCTb A0 TeX NOP, NOKa B HAUX U3-
BHE HE TOJIbKO MOCTynaeT 3HEPrnusa U nNUTaTesibHble BELLEeCTBa, HO U
YAQNATCA HEeHyXHble, 8 uHoraa v BpedHble NPOAYKTbl XWU3Henes-
TenbHocTU. OBMeH BeuwlecTB obecneymMBaeTcsi TakuMu npoueccamu,
Kak gbixaHme, nnTaH1e 1 BblgeneHume.

4. Tena xuBou npuponabl PpactTyT v pa3BuBarTcs. KonnyectBeHHble
N3MEHEeHUA B CTPYKType niob0oro npupogHoOro Tena HasbiBaloT po-
CTOM, a Ka4eCTBEHHble — pa3smTnem. Ob6a aTUX CBOWNCTBA xapakKrep-
Hbl K&K AN XWUBOW, Tak U OS89 HEXUBOW Npupoabl. Ho Tonbko Tenam
XUBOW NPUPOabl CBOMCTBEHHO YNOpAA0OYEHHOE, NOCTEeNEeHHOE U No-
cnepoBartenbHOe pa3BuTue, CBA3aHHOE C peanu3daumen 3an0XxeHHOn
B HUX HACNEACTBEHHOU MHGDOPpMaLNA.

5. Bcé€ xuBoe cnocobHOo K camMoBoOcCrnpou3BeneHuro. Tena xcusqﬁ
npupoabl CnocobHbl NOSBAKTLCSH TOMBKO B pe3y/ibTaTe npouecca pa3-
MHOXeHusi. pn 3TOM BCE OpraHm3mMbl CNoOcODHbI Nepenasatb CBOU
NPU3HaKu, CBOMCTBA M 0COBEHHOCTM Pa3BUTUA U3 NOKONEHUS B NOKO-
neHwue.

6. Tena xuBoi npupoasl pearnpyroT Ha N3MEHeHUe oKpyXaiolyen
MX cpeasl. 9TO CBOWCTBO Ha3bIBAKOT Pa3apaxmMocTbio. PasymeeTcs,
CKOPOCTb OTBETHOW peakuumn n CO6CTBEHHO €€ NPOABNEHNE Y Pa3HbIX
06bLEKTOB XMUBOW NPUPOAbI 3HAYMTENBHO pasnuyatoTcs (puc. 3). Ha-
NPUMeEP, MbILLIKA, 3aMETUBLLAA OXOTSLLYIOCH HA HEE KOLIKY, CTPDEMWUT-
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cs BbICTPO ybexaTb OT rpo3Kiluen en onacHocTu. PacteHus xe name-
HAIOT HanpasneHue pocTta M NoBOPa4YMBaloT IMCTbA U COUBETUA Mo
HanpasnNeHUIO K CBETY MeNIeHHO.

Mamarka

Kak paboraTb ¢ TekcTtom yuebHuka

N3yunte namsatky «Kak paborate ¢ Tekctom yyebHuka». Cnegynte
NPUBEAEHHLIM B HEN PEKOMEHAALMAM 1 ycBavBanTe yiebHblii mate-
puan bbicTpee n ny4iwe.

MNpouuTaiite HaszsaHwe naparpada. OHO OTpaxaeT ero rnagHoe co-
aepxaHue.

MNpouuTainTe BONpOCH! Nepea Tekctom naparpada v nocrapaniTecs Ha
HWX OTBETUTL. OHU NOMOrYT Bam NyYyLle NoHATL HOBbIA MaTepuarn.
MNepen Tem kak HayHETEe paboTtaTe C TEKCTOM, npoYuTanTe BONpoOChbI
B KOHUe naparpada. OHun NoMOoryT BulaennTb Hanbonee BaxHbIA Ma-
Tepuan naparpada.

HoBble TepMUHbLI 1 OnNpeaeneHuns Bbly4nTe Hau3ycTh, OCHOBHbIE MOJO-
KEHNA 3anNOMHUTE, HayYnTeChb X A0Ka3biBaTb U NOATBEPXAATL NMpPU-
Mepamu.

OTBeTbTe Ha BONPOCHI B KOHLUE Naparpada v BbiInoHUTe 3aaHuns.
KpaTko nepeckaxute naparpad.

3agaHue gnsa niobo3HarenbHbIX

14

BbipawmsaHue kpucrannos

B HacblleHHOM pacTBOpe MOBapeHHOW conun obpasyiorcs u pacTyT
Kpuctannbl. 4To6bl ybeanTbCs B 3TOM, NPOBEAUTE OMbIT.

Heo6xogumoe oGopyaoBaHue: NoBapeHHas conb Ges n06aBok,
BOAa (ANCTUNNIMPOBaHHAs MM BYTUIMPOBaHHAR), YUCTas CTeknsH-
Has €MKOCTb (CTakaH unu baHka), noxka Unu AepessiHHas nanoyka
ANA NepeMelunBaHns pacTBopa, necka, GymaxHele candertku, bune-
TpoBasibHasi bymara nnu Mapsns, nak Ans nokpbITUS FOTOBOIO CONSHO-
ro kpucranna.

Xon paboTbi
B cTekNsiHHO EMKOCTU NPUroToBLTE HaCbILWEHHbIA CONeBoi pacTteop
13 100 mn ropsiueit Boasl 1 40 r conu (puc. 4, A). Haire XWAKOCTU



Puc. 4. BolpawmBaHue kpuctanna

OCTbITb U OTHOUNLTPYATE €€ C NOMOLLLID PUNLTPOBaNbHOM Bymaru unu
CBEPHYTOW B HECKO/IbKO CNOEB Mapnu.

K necke npukpenute KpucTtanink Coam 1 onyctuTe B NMpUroToBNeH-
HbllA CONSIHOWM PacTBOP Tak, 4TOObLI OH He kacancs aHa. Ecnu kpucran-
NIMKa CONW HET, NCNoJb3yNTe HEOONLLLIOW NNACTMACCOBLIA NPeaMer.
L pyroi KoHeL, 1eckn NpuBaXnUTe K NnepeknagnHe, Kotopas wvpe rop-
NbllWKa CTEKNAHHOW EMKOCTU. PONb NepeknaanHbl MOXET BbINONHATD
KapaHoaw, pydka vunu aepessiHHasa nanodka. lNepeknaguHa byaer
¢dukcuposaTbCs Ha EMKOCTU C pacTBOPOM, 4TOOblI KpUCTaANNUK Ha
necke 6bin1 B NnoaseLleHHOM COCTOAHMMU (puc. 4, B).

HakpoiTe nosy4eHHYI0 KOHCTPYKUMIO CandeTkon unu TKaHbio U no-
cTaBbTe B TEMHOE MECTO MNpr KOMHaTHOW TemnepaTtype. Ucknioyurte
BCTPSAAXMBAHUE U NepeaBuxXeHne MKOCTH.

Mo mepe pocrta kpucTanna CoAepXaHue CONu B OKpyXalowlen ero
XNakoctn Oyner ymeHblaTbCs. ECnn xoTute BblpacTuTb KPYMHbIA
KpucTann, To pa3 B Hegento fobasnainTte B EMKOCTb KPENKUA CONAHON
pacTeop.

Korpa kpuctann sbipacteT A0 HEOOXO0AUMbIX pa3MepoB, BbiHbTE €ro
N3 XUAKOCTU N OCTOPOXHO MPOMOKHUTE MSArKOW TKaHbio. lMokpoite
Xpynkun kpuctann 6ecuseTHbIM NakoM ANs NpUuaaHns NononHUTeNb-
HOW NpoYHoCcTU (puc. 4, B).

PerynapHo 3anucbiBaiite u doTtorpadupyite CBOU HAONOAEHUS.
OdopmuTe nx n npeacrassTe B knacce. O6cyauTe, MOXHO N1 CHUTaTbL
KpUcTannbl XuBbIMKU TENAMKU NPpUPOALI.
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& 2 . Buonorms — cncrema HayK

O XXMBOWU npupoae

1. Y7o Takoe Hayka?
2. K10 Takue yuéHbie?
3. Kakunx yuéHbix-6uonoroe ol 3Haere?

MoHaTue o Hayke. C nepBbIX JHEH KU3HH YeI0BOK [IO3HAeT OKpyKa-

o Mmup. lllkonsankn, Kak NMpaBuJIo, U3YYAarT ero B Xxoae
cBOeH yyeOHOU paboThl, HMCIIOJIb3VA IJIA 3TOI'0 COOTBETCTBY-
I0IIHe UHPOPMAUYUOHHBIE UCTIOYHUKU — VUeOHHKH, KHUTH,

YHIOUKJIONIeAUH, CI0OBAPH, HHTEPHET-pecypcChl, IIPOBOAS HAa-
OMIONEeHU s, ONBITH M T. II.

Emeé oquum ua cnocobon H3VUYeHHs H [IO3HAHHS OKpYyKa-
IOIIero Mupa /Jsi 4eJ0BeKA SIBIASCTCS HayuyHasa odesameJb-
Hocmb, nian nayka. Jhoaeit, npodeccnoHaIbHO 3aHHMAIO-
IMUXCA HAYYHOH ACSATe/ILHOCTHIO, HA3BIBAIOT HAYYHbIMU pa-

6OmHUKaAMU WNIN YUéHbIMU. [Tonyuenusle uMu HayuHBIE
AAHHBIE PAZMELIAIOTCH B OTKPBITBIX HH(MOPMAIIMOHHBIX HC-
TOYHMKAX U MOTYT OBITH HCITONIB30BaAHbl KAK JJIS [IPOIOJIXKe-
HUSA UCCIeJOBAHHM, TAK U B VUEOHBIX 1eIsX.

Ha cerogusimunii geun CYIIEeCTBYeT MHOMEeCTBO pas3juy-
HBIX HAYK M HayuHbulx obracmeir. ToBopsa o noboii Hayke,
MBI JOJIXKHBI YETKO IPEJCTaBIATH cefe OCHOBHBIE 4epThl UC-
CIeJOBAHUU B €€ 061aCTH, OTIIHYAIOLHE 3TY HAYKY OT HCCJTe-
AOBaHMH B APYruX HayuHbIX obnacrsax. Kasxayio HaYKVy Xa-
PaKTepU3yIOT, NpexJie BCero, 00seKmbl uccredo8anus, 3q-
davu, memoobL 1 A3bLK.

Buonorus — cucrema Hayk 0 XvUBOW npupoae. Onnoit u3 npesneii-
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XX HAYYHBIX 00JlacTeil, 3aHUMAKIIUXCA TO3HAHUEM OKpYy-
XKamllero Mupa, ABidercsad 6uonozusn (Ap.-rpey. Guoc —
"KUBHB M 1020¢ — HayKa). B HacTosAmee Bpems stum TepMHU-
HOM HAa3bIBAIOT IEJbIH KOMIIJIEKC HAYYHBIX HallpaBJIeHUH,
00'beKTaMU MCCIeJOBAHUIN KOTOPBIX ABJIAIOTCH ’KHUBBIE opra-
HM3MBI JIN0O MPOLeCChl U ABJIEHUS, IPOTEKAIOIIHE B HUX WU
C UX ydacTHeM.

B 3aBHMCHMOCTH OT M3y4YaeMbIX O00'BLEKTORB HUCCJIeIOBAHMU i
BBIIEJIAIOT OCHOBHbIE paidensvt 6uonozuu (puc. 5). Ilepen



rmnorml

(Bwpycu)

Mukonorus
(rpmbbl)

UuTonorus
(cTpoenue
U XU3HEeOeaTeIbHOCTb
KNeTok)

AHaTtomMmus
(cTpoeHme
OopraHn3amos
v opraHos)

Baktepmonormna
(6akTepun)

BUoOSIOrua }

BoraHuka
(pacTeHms)

akonormna —
OTHOLUEHUS
OpraHn3moB
mexay cobown
U OKpY>XaloLen
cpenowu

dusnonorus
(byHKUMM OpraHnamos
1 OpraHoB)

3oonorus
(XMBOTHLIE)

Sl

E—

Puc. 5

- OcHoBHbIE paspensl 6uonorum

leHeTunka
(HacneaocTBEHHOCTL
n NBMEeHYUNBOCTb
OpraHn3moB)

3mbpuonorma
(vHouBMAOyanbHoOe
pa3BuTME
opraHn3mMoB)
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KaX/bIM U3 HUX CTOAT CBOM COOCTBEHHBIE 3a/1aUM, pellieHye
KOTOPBIX MPUBOJUT K OG0OOIIEHUIO0 M HAKOIIEHUIO HAYYHEIX
pe3yJIbTATOB.

Buonorua n aApyrue ecrtecreeHHbie Hayku. CoBpeMeHHas 6HO0Iorus

TECHO CBs3aHa C APYI'MMH HayKaM#, 0COOEHHO C TeMH, 4To
SaHMMAIOTCHA IIO3HAHUEM OKpy»Kaloiuero mupa. Ux HasbiBa-
0T ecmecmeeHHbimu (0T ecmecmeo — mnpupoaa). Cpean
€CTECTBEHHBIX HAYK MOYXHO BBIIEJIUTH (DU3UKY, XUMHUIO H,
KOHeYHO, Ouosoruio. Bece oHM Tak uam MHAYe CBI3aHBI APyT
C APYTOM, 4TO B pAJle CJIy4aeB I03BOJIAET B3TJIAHYTH HAa OAHY
H Ty )K€ Hay4YHYI0 IpobjieMy ¢ pasHbIX TOYeK 3DeHHUS U I10-
IBITATECA PEIIHUTH €€ C IPUMEHEHHEeM pa3IUYHBIX HAYIHBIX
MeTOonOB. B Hacrosiiee BpemMs 6OJIbIIMHCTBO OTKPBITHUH Je-
JIA€TCH, KaK MpaBMUJIO, Ha CThIKe HECKOJbKUX HAayYHBIX Ha-
npaBeHu. Tak BOZHMKIN Takue HayKH, Kak buodusnka,
OMOXUMUsA, KOCMUYeCKad GHOIOrUI 1 ap.

3Ha4vYeHue GMoNnoruyecKkux nccnepgoeaHun. Buosoruueckue meee-

AOBAHUA IIPOBOAATCA C LEJIBIO U3yUYeHHUs Pa3JIUYHbBIX IIpOIec-
COB U ABJICHUH, IPOTEKAIOIIUX B }KUBOH IPUPOJE. OTKpeITHSA
B obsiacty 6mosIoruu co3garmT 6a3y IS HOBBIX JOCTH¥XeHUH
B MeIUNUHE, CEJIbCKOM XO3ANCTBE, IPOMBINLIEHHOCTH U APY-
I'ux 00JIaCTAX YesloBeUyeCKOH AeATeTbHOCTH.

MEHorue c4uTaOT, YTO YUEHBIM CJIEAVET 3aHUMATHCH TOIh-
KO NPpuKaAadHblMU UCCIIeIOBAHUAMHU, KOTOPBIE IIOMOTYT pe-
IIUTh KOHKPEeTHble INIPAKTUYECKHe 3aJlauyd CerogHSAIIHEero
nHsaA. OgHako aTo HeBepHO. Henb3s 3a0bIBATH O BAa’KHOCTH
dpyHdamenmanibHbLX uccneaosamfa. OHM MoryT nokasaTbcs
OecriosIe3HbIMHY /JIs IOBCEJHEBHOM KU3HH YeJIOBEKAa, HO II0-
MOTAIOT IIOHATH 3aKOHBI, 110 KOTOPLIM Pa3BUBAETCA OKPYKa-
IOIU#A HAac MHUP, 1 PAHO WU MO3JHO HAMAYT MPAKTHUYECKOe

IpUMEHeHHe.

3HayeHune OnonornyeckKunx 3HaHUK ONs COBPEeMEeHHOro Yyenoseka.
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Jlo HepaBHero BpeMEeHH JIIOAU CUHUTAJIM, YTO BOCCTAHOBH-
TeabHble CIIOCOOHOCTH MpUPOAbLl OedrpaHuuHbl. Ho okaza-
JIOCHL, YTO ATO He Tak. HedaHaHue MM UTHOPDUPOBaAHMEe 3aKO-
HOB NPUPOJABI NPUBOJAUT K IKOJOTHYECKUM KaTacTpodam,
KOTOpBIe Ipo3AT rubesibio BCeM JKUBBLIM OPraHU3MaM, B TOM
yucae m yesoBeky. Hacrayso Bpemsa, KOrja OT KakJ0ro ms
Hac 3aBUCHUT Oyayliee Halleil NJIaHEeThbl, [I03TOMY 3HAYEHHE



OxpaHa okpyxaiowen cpeabl  Pa3paboTtka HOBbIX CpeacTs
M MeToO0B ne4yeHns bonesHen

Npou3BoACTBO
6UoNorM4ecknx cpeacTs

3aLMTLI PACTEHNI : | MNpon3BoacTeo

oT Bpe.nm%nen neKkapcTts, BUTAaMMHOB,

v 6oneaHew BUOJIOTUMECKME BaKLWH, CbIBOPOTOK
e alwmsu PRNESSREESE ES

NMpon3eoacTeo
NPOAYKTOB
NATaHUA

NpoussoacTeo
KOPMOBbIX
nobasok
AN XUBOTHbIX

€.

** CozpaHve BbiBegeHne
HOBBLIX COPTOB ~ HOBbIX NOPOA
KYNbTYPHbIX pACTEHUA  AOMAaLUHUX XUBOTHbIX

Puc. 6. 3nauenme Guonoruueckux aHaHwii
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OHOJIOrMUYeCKUX 3HAHUU BO3PACTaeT ¢ KasKAbIM rogoMm. buo-
JIOTUYeCcKas I'paMOTHOCTh HeoOXoauMa KaxKJOMy YeJOBEKY,
TaK JKe KaK YMeHUe YUTaTh, IUCAThL U CYUTAT.

OTKpBITUA COBpEMEHHOW OMOJIOTUH IO3BOJIAIOT OIpeje-
JUTh 3(PdeKTUBHBIE IYTHU JeYeHUs ¥ NPOPUIAKTHKH pas-
JUYHBIX OONe3Hell, B TOM UHCJie ¥ TeX, KOTOpble pPaHbIIIe
CHUTAJTUCh Heu3neunMbIMu. 3yueHue cTpoeHHs U IPAUHILHA-
OB PabOTHI PA3IUYHBIX CHCTEM YKHUBBIX OPTaHU3MOB IIOMOT-
JIO HAWTH OPUTHHAJIbHBIE PEIIeHNA B TEXHUKE U CTPOUTEJIb-
cTBe. Buosorusa rakke okasbiBaeT 3HAUUTEIbHOE BIUAHHUE
Ha pelleHne TaKUX BaXHbBIX IIpo0JieM, KaK IPOMU3BOACTBO
NPOAYKTOB NUTAHUA, IIOUCK HOBBIX MCTOYHUKOB JHEpPrHUH,
OXpaHa OKpyKarlmeu cpeasl u ap. (puc. 6).

A3bik OUoNorumn: TepmMuHbl, NOHATUA, CUMBONbI. YTOOBI JOCTHYD

Puc. 7. CumBoibl BUONOrM4eckoro a3bika

ycriexa B HayKe, YUEHOMY HEOOXOAMMO yMeTh B3aHUMOJeH-
CTBOBATH CO CBOMMH KOJIJIEraMM M OOMEHUBATHLCA C HUMHU UH-
opmanumeii. JIyunie moHumars Apyr Apyra y4éHbIM IIOMOTa-
eT HaAY4YHbll A3bLK, BKIOUYANINN B ce0a cucTeMy nOHAMUIL,
MePpMUHO8 U CUMBOJLOE.

B Ouosioruu To)Ke ecrTb CBOM HAy4YHBIH SIBBIK — A3BLK
6uonozuu. YuéHOMY, MOCBATUBIIEMY ceGsi TOM MM HHOH 06-
JIACTH OMOJIOrMYeCKO HayKH, 00dA3aTeJbHO HAN0 HAYYNTHCHA
UM BJIQJIETh.

IlTonamue — cucreMa MbICIEeH 4eJIOBEKa, OTpakarolias
obure u criertuUUecKre NMPU3HAKUA Pa3JIUYHBIX 00BEKTOB
WJIU SABJICHUMH.

Tepmun (OT 1aT. MEPMUHYC — TPeLeN, TPaHuIla) — CJIO-
BO HJIA CJIOBOCOYETaHUWEe, ABJIAIOIIeeCHd Ha3BaHHEM HEKOTO-
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poro IOHATHUSA OIpeeéHHON obiactu Hayku. Hanmpuwmep,
KOT/Zla IPOM3HOCAT TEPMUH «KOIIKa», Mbl Cpa3dy HpeacTaB-
JdeM, 0 KAKOM YXMUBOTHOM HJIET peub, U MOXKeM OIINCaTh ero
B 0o0mux yeprax. Ho mopox komex MHOro. Eciu CKaXyT
«KOIIIKA CHaMCKafg», Mbl BBIJIEJIMM XapaKTepHble OCOOEHHO-
CTHU 9TOH TIOPOIHI.

B psape cayuaeB B fA3bIKe HAYKH HCIOJLB3YIOT CUME0/LbL
(oT Ap.-Tped. CJI0Ba, O3HAYAIOIIEr0 «3HAK», «CHI'HAJI») —
clielMaJibHble 3HaKU, IIO3BOJAIOIINE 3aMEeHUTh Te U UHbIe
repMuHbl, Hanpumep, ¢ mo3unuu 6MOJOTHYECKUX IMOHATHH
MHOI'H€e IIPeJCTaBUTEeNH YKUBOU IPUPOJALI 10 CBOMM UHANUBH-
AYaJIBHBIM IIPU3HAKAM MOTYT ObITh OTHECEHBI JIU0O0 K MYK-
CKHUM, JUOO0 K XKEeHCKUM 0co0sAM (KOT M KOIIKa, IeTyX M Ky-
puna u 7. 11.). Cameny niamn camka — 9TO Te€ TEPMHUHBI, KOTO-
PBIMH MBI X MOXKeM Ha3BaTh. [[J1g IPOCTOTHI M HATVIAJHOCTHA
3T TEPMUHBI MOXKHO 3aMEHUTH PaCIPOCTPAHEHHBLIMYU B HAY-
ke cuMmBosaMu — J (kKonbé u muT Mapca) u Q@ (3epkasio Be-
Hepbl) cooTBeTcTBeHHO. CTpoeHNe IBeTKa MOYKeT ObITh peJ -
cTaBJIeHO B Bue ero GopMyJibl U fuarpaMmel (puc. 7).

UcTouHmnkm 6uonorndyeckon nHpopmauumn. PesyasraTs ucciaenoBa-
HUA He OyAyT UMeTh [IeHHOCTH AJ1A (POPMUPOBAHUA HAYYHOM
KapTHHBI MUApa A0 TeX IIOp, IIOKa HUCCJegoBaTeJIb He IIoJe-

Puc. 8. UcTounnkn Buonoruyeckoin nHdopmMaumm
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JATCH UMH C COOOIIECTBOM KOJIJIET Yepe3 HayuHble nyOuukg.
UMY WIK y4eOHYI0 TuTepaTypy. B pesyabrare takoii pabory
[OSABJIAIOTCA PAa3TMYHbIE OTKPBITBIE WCTROYHUKU 6UOnO02y,
YecKkou uH@opmayuuw (SHIUKIONEIUH, CIOBADH, CHpa-
BOYHUKU, ONpeJenuTe] N, KapThl, GOTO- U BULeOU306pae-
HUA, KOMIObIOTEePHbIe 0a3bl JaAHHBIX, CTATHU B CeTH HNHTeprey
U IP.), KOTOPHIE C YCIIEXOM MOKHO UCII0JIb30BATH B JaJIbHE-
I1eil UcclyieloBaTeIbCKOM paboTe U B 006pa3oBaTeIbHBIX me-
nsax (puc. 8).

IIpy1 ncnonb3oBaHUM TAKMX UCTOYHMUKOB B IIpoIecce yue6-
HO-MCCJIeJOBATEJbCKON WMJIM HAyYHOU paboThl HEOOXOMIUMO
IIOMHHUTDb, YTO Ba»XHO IPOBEPATH JJOCTOBEPHOCTh HANEHHOK
WH(pOpMAaL UM, B 3TOM BaM ITIOMOXKeT MaMATKAa Ha C. 24.

HAYKA. YYEHbIWU. BUOJIOTUS. 3KOJIOTUNA. PA3LAESbI
BUOJIOMMU. A3bIK BUOJIONUMU: TEPMUHbI, MOHATUSA,
CUMBOJIbl. UCTOYHUKU BUOJTIOrMYECKOM UHOOPMALIUU

Bonpochsi

1.

=2
3.
4.

Y10 nay4aet bGuonorma?

Mo4yemy BMONOrMNI0 CYNTAIOT KOMMNEKCHOW HAYKOA?

Kakoga posnb 6uonorum B cCoBpeMeHHoM obuiecTese?

Kakue nccnenoBaHums B 61M010rMm Ha3biBaOTCH NPUKIAaHBIMU?

Mogymawre

Yto obulero u Kakue pasfivymsa ectb Mexay dyHAAMEHTANIbHBIMN
W NPUKNaaHbIMU UccnenoBaHnuaMmn?

JagaHunsa

1.
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BbIACHUTE, KTO U3 BalLMX 3HAKOMbIX UMeeT npodeccuio CBA3aHHVIO
= ]

c 6uonorueii. KakoBo Ux MHeHue o ceoeii npodeccun? Moyem o:(m

eé BbiOpann? d

MoAroToBETE MyNETUMEAUMHYIO NPpeseHTaumio o6 HTepecyiowe sac

€ CBA3K ¢ Buonorueis.




3naeTe JIN Bbl, YTO...

Jlioan € ApeBHeNLUX BPEMEH U3yyanu XUBYIO npupoay. Ecnu B3rms-
HYTb Ha NCTOPWIO CTAHOBNEHWA B3rNAA0B HYeNoBeKka Ha OKPYXaloLwmii
MWD, TO BO MHOTUX KyNibTypax U pPenurusix Mmpa Mbl yBUOAUM OrpoMm-
HbI MHTEPEC K MO3HAHWIO CYLHOCTU XWU3HM, €& NPOUCXOXAEHMIO
n pas3BnTnio. He nmes BO3MOXHOCTM HAaWTK Hay4YHble OTBETHLI Ha BO3-
HMKaoLWme BONpoChl, Noan NbiTanncb OOBLACHUTL UX HA OCHOBE 3MO-
LMOHANIbHO-4YBCTBEHHOIO BOCNPUATUS, YTO HALLIO CBOE OTpaxeHue
B PENUIMO3HbIX YYEHUAX U Xy[0XECTBEHHbIX o6pa3ax B YCTHOM Ha-
pOAHOM TBOPYECTBE: B XYAOXECTBEHHbIX obpasax cka3ok, mMudos
(pycankun, ApakoHsbl, MUPUYECKNE XNBOTHLIE U T. N.) (puc. 9).

Tak, Hanpumep, nereHasl 0 ApakoHax NoABMANCL B MOHIronuu n nony-
YUNW LWMPOKOE pacnpocTtpaHeHne B Kutae. 310 OOBLACHAETCH Tewm,
4YTO B HEKOTOPbIX paloHax NycTbiHW T0Bn 1 cenyac HaxXoOAaT KOCTU U
[axe XOpoLwo COXpaHUBLUMECS CKeneTbl AMHO3aBpoB. B apeBHOCTU
noan Toxe 6binn HabngarenbHbLIMKU U NOAMETUIN CXOACTBO B CTPO-
€HUW CKEeNETOB ALLEPUL, U 3Meil C HaiaeHHbIMU ckeneTamu. OHu yBe-
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A 5

Puc. 10. Npencrasnenuvs o CTPOCHUM MU OMOLIMOHASILHO-YYBCTBEHHOE (A)
n HayuHoe (B)
INHAIN X B PABMEPAax v NONy“nnm ApakoHos n o6pase NPecMbiKan-
LUMXCH C “eLIyen n Kol tamu. A ecin YUeCTL, YTO MHOrAa y auepui, v
3MeN popMUpyeTCs He oA, a IBE TONOBL, TO MOXHO npeanono-
KUTH, OTKYZLA NOSIBUWINCEH CKABOMHBIC JIPAKOHBI C HECKONBKMMW FON0-
BamMm.
Pagymeercs, cospemeniibii HAYUHBLIW NOJXOL, K N3YyHEeHWIO NPUpoabl
SHAYUTENIbHO OTNNHACTCSI OT UMEBLIETO MECTO 3MOLIMOHANBLHO-YYB-
CTBEHHOTO nytn nosnanms (puc. 10). O6cyaure ¢ oaHOKNaccHMKamm,
B HEM NPUHUMITUANBLHOE PA3NIMYNE HAYMHOTO MNO3HAHWA OT 3MOLMO-
HANbLHO-YYBCTBEHHOIO BOCIPUSITUS MUPA.

Mamarka

NMposepka nocroBepHOCTN uHpopmMmauun

1. Pa6otas ¢ MHPOPMALMOHHBLIM NCTOUHUKOM, OMNPEAENnUTe 10CToBep-
HOCTb NPEACTaBNIEHHON NHPOPMALIK NYTEM MNOUCKA OTBETOB Ha cne-
Aylowme Bonpoci:

— Kak nasHo ony6nmnkoBaH AaHHbIn NCTOYHUK MHPOPMaLMU unu KaK
NABHO OBHOBNSINGS CANT B CNYYae ANEeKTPOHHOU NyGavkaummn?

— KoMy NpuHaanexuT NCTtouHnk nHpopmaummn? Y1o o Hém n3BecT-
HO?

— Kro astop npeacrasnedHon nHpopmaumumn? Y1o o Hém nasectHo?
— ConepXuT NN UCTOMHNK OOBLEKTUBHBLIE HayYHbIe BhakKTLl unu Bblpa-
Xaet NMMYHOe MHeHne agtopa?

— N3 Kaknx NCTOMHUKOB CaM aBTop NONy4nsn nHpopmaumio?
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2. JWs NONYHEHnS NONIHOW KAPTUHLI HEOBXOAUMO U3YYUTL MaTepUanb

U PASHLIX. MHDOPMALMOHHBLIX UCTOYHUKOB, NPOAHANMU3NPOBaTh W
OBOOBIM L NONYYeHNLIe CBEIeHWS.

§ 3. MeToabl nccnepoeanus B Guonorumn
1. Y70 rakoe Hayka?
2. Kaxne metobl nccnenoBaHng Bol 3HaeTe?

3. Kaxue npmnbopsl, ncnonbiyemsie B 6MoNormyeckmnx uccnenoBaHUax, Bam
M3BECTHbLI?

HayyHbin METO/A N3yYeHnd XUBOW NPUPOoAabl. J[1a n3ydeHu s 3KUBOU
HPUPOJILL B XoJe OMOJOrMYecCKUX MCCIeJOBAHUMN IMPUMEHS -
OTCH paszjiviuHble HAydYHBIe METOAbI, KOTOPLIE CJeayeT pac-
CMATPUBATH B KAUeCTBe OCHOBHBIX UCTOUYHUKOB 3HAHUN.

Haywnotid memod (or rped. memodoc — crnocobd mo3Ha-
HU3, 1YTHh) — ATO COBOKYITHOCTH ITPUEMOB M Ollepalluil, Uc-
NOJIL3YEeMBIX ITPU TTOCTPOEHUH CUCTEMbI HAVUHBIX 3HAHUWM.

Basxnennium rpeboBaHMEeM K HAYYHOMY METOAY SABIAETCH
ero 06’beKTUBHOCTH, UCKJII0YAIOIass IIPOU3BOJIbHOE TOJIKOBA-
HUe pes3yabpTaToB HUccaegoBaHusa. HesaBucuMO oT TOro, Ka-
KUEe MeTOJIbl UCTIOJIB3YIOTCA B HAyKe, I KadJAOT'0 YVYEHOTO
BaZKHEN MM JIOJKeH ocTaBaTbea nNpuHOun « Huuero e npu-
HuMail Ha Bepy». IlosTomy pe3yabTaTsl, HOJYUYEHHBIE B X0/
HAYYHOIO UCCIIeIOBAaHUSA, CTAHOBATCH HAYUHbLMU pakmamu
TOJILKO 11OCJIE TOT'0, KaK IPOBEPEHBI U TOATBEPIKAEHbBI APYTH-
MU UCCJIeJOBAHUAMM.

K 0CcHOBHBIM HAYYHBIM METOJAM OTHOCATCH HabawdeHue,
akcnepumenm (onbem) U u3mepernue. bBnarogaps nmpumene-
HUIO DTUX METOJIOB 4eJioBeuecTBOM OblJI HaKOIJIeH OeclieH-
HbI Gara 3HAHUN 0 PA3JIMUHBIX OMOJIOTHUYECKHUX OO beKTax,
npoieccax n ApjaeHUAX. B nanpHelmem yuyéHbIM yaaJioch Te-
operuyecku 0606IUTE TOJIYUEeHHBIE JaHHBIE U chOpMYJIHPO-
BATL meopuu B obiacTu OGHOJOTHH, KOTOPHIE COCTABJAIOT

(hbyHjamMmenTaibHble OCHOBLI COBPEMEHHOHN GHOJOTHYECKO
HAYKH.
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Mertoa Habmoaenws 8 Buonoruu. Hawubosee PACIIPOCTPaHEHH Y,

METOAOM, € IIOMOIBI0O KOTOPOT'O YeJIOBEK HU3yyaer Ipuposy
aaisercs Haoawodenue. OHO 1aBalO IEHHbBIE 3HAHMA of
OKDVYKAloIIeM MHDe elre 11epBOOLITHOMY YeJIOBEKY u cerop.
HS OPOAOJKAaeT HCIOJB30BATBCA B HAYKe KaK CaMOCTOg.
TeIbHO, TAK H B KAYECTBE 3JI€MEHTA NPYIUX HAYYHBIX MeTo.
7I0B.

Habnrodenue — 3TO BOCIPUATHE IPUPOSHBIX 00BEKTOR
HIH ABJEHHH C IIOMOIIBIO OPraHOB YyBCTB.

B xoze HabOamoaeHuMs oObeKTa WM SABJIEHHUA YeJlOBex
JAIb QHKCHUDPYET pe3yJIbTaThl, He BMEIINBasACh B caM IIpo-
necc (puc. 11). Hampumep, HabamoaeHUS 3a Ce30HHBIMH
ABJIEHHAMH B )KU3HHU DACTEHUUN U KUBOTHBIX, KOTOPhIE M3y-
qyaeT ¢genonozua (0T rped. ailHo — ABIAIO U J1020C —
HavKa).

HabaoneEne Kak HayYHBIM MeTOZ HNO3HAHUSA JOJIKHO CO-
OTBETCTBOBATH CJIEAYIONIUM TPeOOBAHUAM:

— OBITH IeJleHallPaBJIEHHBIM, T. €. JOJXKHbI OBITh OIIpe/ie-
JIeHBI H chOpMYyIUPOBAaHBI II€JIb U 3aaYyy HaON e U ;

— OPOBOAMUTHCHA IO OTIPEIeJIEHHOMY ILJIAHY;

— IaBaThb TOYHBIE PE3YJILTATHI;

— COBII&JaTh C HOBTOPHBIMY HAOJMIOJEeHUAMHU B TeX Ke yC-
JOBHAX.

B 1HeBHUKe HaOIIOIeHUN YKa3bIBAIOT MECTO, AATy U BpeMs
HaOJI0geHndA, a TaAKKe Colep K aHue HabJIr01aeMoro siBJIeHU .

Pe3yabraThel HabOdMOAeHUNA OQOPMIIAIOT B BHAe NUCHMEH-

HOI'0O OTYETa C PUCYHKaMu, pororpapuaMu, KOJLJIEKIUIAMU
& ) 8
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@1 ODoONoOrnn 13 COBPeEMECHTITLEX ODnonornuecKnx Jluﬁ()p:-l'[‘()puﬂx
HCTOJLAYIOT CAMLIC PDRUAUYUHLIC, UHOIJIA OYeHb CJOXXHbIe
W A0pPOIMe, HpHOOPLE N NHETPYMEHT DI ONTUYCCKHUE U DJIeK-
TPOHILIC MHKDOCKOITLL, XPOMOTOrpadibi, ToMorpagsl 1 ap.
(pue. 12). JLs paborir ¢ numun rpebylores crienmaibible 3Ha-
it 1 annicn. Hpu nposejienny uecae JoBaiui B IIKOJbHOM
enOmeTe OHONOIMH BLL TAKKe OYeTe UCTTOIL3OBATL PA3JIAY-
noe obopygonnine, npubopnl M MHCTPYMEHTHL. Muorue us

HIX BAM Y2KC GHAIKOMBL, ¢ JIPYTHMHA Bhl BCTPETHTECH BIIEPBLIE
(puc. 13). Hpu npopeaennn n1abopaTopHbIX paboT B IKOJbL-
nom Kabunere OMOJOrMKY BANKHO HPABHJILHO MCIIOJL30OBATH
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umelonieecsi o60pysOBaHWE U CTPOrO COOIIOIATH ImpaBUJIa
TeXHUKH 0e3011aCHOCTH ITpu paboTe ¢ HUM.

HAY4YHbIA METOA. HABJTIIOAEHUE. ®EHOJNIOMUS

Bonpochkl

FaaRNA

KakoBa OCHOBHas Lienb Hayku?

470 Takoe Hay4Hbln MeToAa? B 4EM ero 0CHOBHOM NPUHLMN?
Kakne metoabl nccnenosaHus B GUONOrum Bam M3BeCTHbI?
Kakon pakT MOXHO CHMTaTL Hay4YHbIM?

Y10 Takoe Hay4Hoe HabnwgeHne?

QiTO nayyaet peHonormna?

Mopymanrte

B cpeacrtBax maccoBon nHGOpMauuM HEOOHOKPaTHO coobuwanoch
O Tak Ha3biBaEMOM CHEXHOM Yenoseke, NpUBOAUNUCHL paccka3sbl oye-
BUALIEB O BCTPEYax C HAM, 3apucoBku n potorpadpmumn akodbel ero cne-
A0B M [1aXe caMoro CHexHoro 4enoseka. bbino opraHm3osBaHo He-
CKOJIbKO BKCHE,ELMLLMVI ON{ novucka CHeXHoro yenoeeka. Ho A0 Cux nop
HUKTO HE CMOTI MNPEeACTaBUTb HU XUBOIO CHEXHOMO 4enoBeka, HU ero
OCTAHKOB, HM KaKUX-TO APYrMx HEONPOBEPXUMbIX N0KA3ATENLCTB ero
CyLLeCcTBOBaHUA.

[MoyeMy, HECMOTPA Ha MHOIMOYUCIEHHbIE CBMAETENLCTBA OYeBUALEB,
CYLLECTBOBaHNE CHEXHOIO YenoBeka He MoXeT BbiTb NPU3HAHO Hayuy-

\war dakTom?

3agaHue

BblyyuTe n CTpOro BbINOMHANTE NpasBuna noseneHns B kabuHerte buo-
noruu.

Mamarka

Mpaeuna texHukm 6€30NacHOCTH
npu paborte B kabuHeTe Guonorumn

Bes paspeluenus yuutens He Ha4uHaiTe paboty. TOYHO BbINONHANTE
BCE yKaszaHua npu nposegeHnn nabopatopHON Unn NpakTU4ECcKon
paboTbl.
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Y6epute BCe NOCTOPOHHWE NpeaMeThl CO CBOEero paboyero mecra.
Npu6opsl 1 060pyaoBaHME pasMecTuTe Takum o6pasoMm, 4ToOb! uc-
KJTIOYUTL UX NaaeHne n ornpoknabiBaHne.

Mpw HarpesaHnn XMaKocTn B npobupke nnmn konbe UCNoJb3YyTE Cne-
UManbHbIM AepXxaTtenb UAW 3akpenuTe nocyay Ha wratumse. He Ha-
npasnanTe Ha ceba nn Apyrux loaei OTBepPCTUE Harpesaemoun Npo-
OUPKN NN ropNbILLKO KONObI.

He BepuTe He3awmLWEHHBIMM PyKammn HarpeTy nocyay C XUaKoCTs-
MU, 4TOObI n36exaTb 0XOros.

OcTOpOXHO 0bpallanTeck C OCTPbIMU MHCTPYMEeHTamMu 1 nabopartop-
HOM NOCyAoN: He BpocanTte, HE POHAWNTE U He yaapsanuTe nx.

Ecnu pasbunacb nabopatopHas nocyga unu npubopbl U3 CTEKNa,
He cobupanTe OCKONKWU pyKamu, UCTONL3YATE ONs 9TOW Lenun WerT-
KY 1 COBOK.

Mpwn nony4eHmnn TpaBmbl COOOLLNTE 06 3TOM yHUTENIO.

Mo okoH4YaHuMKM paboTbl NpuBeauTe B Nnopsaok paboyee MecTo, caanTte
y4uuTenio npubopsl 1 Matepuarsisl; BBIMOWTE PYKU C MbINIOM.

3agaHue Ans nwbosHarennbHbIX

Buonormnyeckme 3HaHUA N YMEHUS NPUroaaTcs BamM B NOBCEOHEBHOW
XnN3HU. OHUM NOMOryT ymesno MUCnonb3oBaTh U NPUYMHOXaTk Borar-
cTBa Npupoabl.

BaxHO 3HaTb NPUPOAHbIE YC/TOBUA M PACTEHNA MECTHOCTU, B KOTOPOW
Bbl XUBETE. DTN 3HAHUA Bbl NPUODPETETE HA ypOKax U 3KCKYpCUNX,
Npu NpoBeaeHnn onbITOB U HABNIOAEHUIA.

B yacTHOCTM, Bam noMoryT ¢peHonornyeckue HabmoaeHusa. Ux cneny-
eT BecTn kpyrnbii roa. C nx noMOLLbD Bbl CMOXETe Ny4lle NOHNTHL
0coBeHHOCTU pasBuUTUa NPUPOLabl U ONpeaenuTb CPOKU NPOBEeAEHUN
pabot B cany, oropoae, none.

Npoeeagute peHonornyeckmne HabnwopeHNA 3a UIMEHEHUAMM,
NPOUCXOARLLUMMU B XXM3HU PACTEHUNA OCEHbIO
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2.

MoHabnopanTe, y Kaknx pacTeHnin NponcxoanuT N3MeHEeHUe okpacku
NNCTLEB, KAKOBA OHA Y Pa3Hbix pacTeHnu (puc. 14).

BbiSICHUTE, Y KaKuX PACTEHWA NUCTbS OCTAKOTCH 3eNEHbIMU N0 3aMo-
PO3KOB.

OnpepenuTe, Kak AONFO ASIUTCA IMCTONAA Y Pa3HbIX PACTEHMIA.




Puc. 14. OceHHAa okpacka NUCTbEB

4. PerynsipHO 3anucbiBanTe B TETPab BCE UBMEHEHUS B XW3HW pacTe-
HUA.

5. CpasHuuTe pesynbkTaTbl CBOux HabnwoaeHuin ¢ pesynstatamu Habnio-
OeHU apyrux ydaumxcs knacca. Obeyaute ux. CaenainTte BbiBOAbI.
Mpopomxute PpeHonormyeckme HabnioaeHns 3a USMeHeHUAMKM, Npo-
MCXOASALLUMMU B XU3HWU PACTEHNI 3UMOM U BECHOWN.

MpumMuTe yyacTue B Nnocaakax AepeBbeB N KYCTaAPHMKOB.

8 4- NamepeHnsa B 6MONOrn4eckmx
uccnepoBaHUSX

o ®©®°00000g400
1. Kaxue metoab uccneposanus, npumensemsie B 6Monorum, Bbl 3Haete?
2. B 4ém 3akniouaetcs 0CHOBHOI NPUHLMN Hay4YHOro MeToaa?

MeTop namepenua. Ilpu npoBegeHUHN HAYYHBIX uceJieIoOBaHUM oIpe-
NeNSIIOT He TOJIbKO KadeCcTBeHHBLIE M3MeHeHus (Hanpumep,
HOSABJIeHMEe KOpellKa, POCTKAa, JHUCThEB IPH IPOPaCTAHUH
CeMeHHU), HO M KOJIMYeCTBeHHBbIe, OCHOBAHHBIE HA TOYHOM
M3MepeHnH (JJINHA KOPEIIKOB, IINPUHA JINCTHEB U T. X )
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Puc. 15. NamepuTtensHbie npubopsi

32

H3szmepenue — oupepenenne YUCI0BOTO 3HAUSHHUSA OIIpe-
NeJIEHHOW BeJIUMUYMHBI O0'beKTa WU ABJICHUA.

TouHble UBMEPEHUA HEOOXONUMBI KaK IJId IpoOBeaeHUA
Hay4YHBIX HCCJIeJOBAaHUM, TAaK M B IIOBCEJHEBHON >KHU3HH.
Kaxnp1ii 13 Bac HEOZHOKPATHO M3MepsAJ pasMepsl TeJl (UX
IJINHY, HIMPUHY, BBICOTY), Maccy, o0béM, Bpems, TeMmIe-
paTypy, paccrosHue u T. A. li1sa nmpoBemeHns Ma3MepeHHi
BBl HCIOJIb30BAJIM U3MepUMeNbHble nPUGOPbBL: TUHEHKH,
pyJeTKHu, dYachl, BeCbl, TEPMOMETDPBLI, MEH3YPKH ¥ T. A
(puc. 15).

Hanpumep, 94TOOBI U3MEPUTH BPE€MdA, UCHOJAb3YIOT YaCh!
uau cekyHaomep. [[IUHY, BBICOTY, INMUPUHY ITpeaMeTOB
a TaKIKe PACCTOAHMUA MEKAY HUMU U3MEPSIIOT IIPU TOMOIIH
JTUHeHKY Uian pysieTku. TepMoMeTp ucnons3yor IJIST M3Me-
peHus TeMIlepaTyphbl. Becwl cay»kar Ana namepenus mac

cbl — BCIOMHHUTE, KaK IIPOJaBell, OTIyCKas Bam TOBAP:
kiaagér ero Ha Becbl. OOBEMBI XKUAKOCTH OTMepafoT MEH"
3yPKOH.

BakHeHIIIuM IIOKAa3aTejleM KadecTBa U3MepeHHs wu ero
HAY4YHOU IIEHHOCTH ABJIAETCH TOUYHOCTE. B nacroamniee BpeM#
npu IIpoBeJeHNN OMOJIOTHYECKHUX UCCIeJOBAHUN YUEHbIe UC”
[IOJIB3YIOT COBPEeMEHHBbI€ BBHICOKOTOYHBIE NPUOOPBEI Mamepe
aug. IIpeske 4yeM BOCIIOJIB30BATHCH TEM NJIM UHBIM u3MepHh”
TeJIbHBIM IPHUOOPOM, ONPEAENSIOT €ro npeden usmepenus ¥



Npeaensi u3MepeHuin

Mpenen
namepeHun

M

1114

1
(I
553

Llena npeneHnsa — 10 mn

Puc. 16. Npenen UaMmepeHns u LeHa AeneHns Wwkan nameputesbHbix npnbopos

ueHy OesleHUs W PeIllaloT, TOAXOJUT JIM OH JJIs IIOCTABJIEH-
HBIX I[eJIeH.

IIpeden uamepenusn — 510 HAUOOJIBIIAA BETUYUHA, KO-
Topasi MOKeT OBbITH M3MepeHa ¢ IOMOIbI0 JaHHOTO M3Me-
putensHoro rnpuodopa. IIpenen mamepeHns omnpenenasioT I10
3HAYEeHUI0, PABHOMY IIOCJIe[JHEMY LITPUXY Ha IIKaJie Ipu-
bopa.

Ilena denenusn — BenuInHA, COOTBETCTBYIOIAA PACCTO-
AHAIO MeXJy JABYMs COCEeJHUMH HITPUXaMH NIKaJIbl u3Me-
purensHOro npubopa (puc. 16).

Yem MeHbIIIe [[eHA JeJIeHU A, TeM BbIIIIe TOUYHOCTh U3Mepu-
TeJHLHOro npubopa. ITo 3HAUUT, UTO €CJIA PyJIeTKA UMeeT Iie-
HY JeJIeHUA 5 MM, TO €10 He YIAaCTCsA UBMEPUTH JJIMHY C TOY-
HOCThIO 70 1 mMm. IleHa nesneHnsa YIUYHOTO TepMOMeTpa paB-
Ha OJHOMY I'pajiycy, a MeJUIIMHCKOTO 'PAJJyCHUKA — JAeCATOH
AOJM rpajyca, T. €. ero TOUHOCTh U3MePEeHU s BbIIlIe B 1eCATH
pas.

AHanu3 1 cpaBHEHUEe MU3MepeHU, TOJyUYeHHBIX ITPHU TTPO-
BeJecHUM HAYUYHbIX MCCJEJOBAHUMN, IIO3BOJIAKT BBISABUTH
onpejneiéHHbIEe 3aKOHOMEPHOCTH.

B " =
Gop €aAnHuL namepenma. Jlas usMepeHUsa TOM MM WHOM BeJiu-

YMHBI Ba)XHO ITPABUJILHO BbIOpATh EIHMHHILBI U3MepeHus
(rabum. 1).
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Tabnunya 1. COOTHOWEHUSI PA3ITNYHbIX EANHULL N3MEDEs

£~

"

o

MEPBIANMHLL |[ MEPbinnowaan || MEPHI OBbI
1 xm = 1000 m 1 kM2 =1 000 000 m? 1km3=1000 000000@
1m=10am Fi— 1 M2 = 100 am2 1 m3 = 1000 am®
1aMm=10cm 1 amM2 = 100 cm? 1 am3 = 1000 cm?
1cm=10 Mm ” 1 cm2 = 100 Mm2 1 cm3 = 1000
1 apwmH =71 cMm J\L1r.'51=10000M2 Jk1ﬂ=1,ﬂ,M3
 MEPBIMACCHI || MEPbITEMNEPATYPBI ||  MEPBIB
| 1 7=1000 kr 1°C=273,15K 1 Hen. =7 cyT.
14=100«r 1°C=32°F Teyr. =244
1xr=1000r 14 =60 MuH
1 r=1000 mr 1MuUH=60¢C

Maccy yeJsJl0BeKa, KaK IIpaBHuJI0, YVKA3bIBAOT B KHJIOIpav:
Max, CHHero Kurta — B TOHHAaX, a SGMJIepOfIKH — B 'DaMMax

(puc. 17).

JI106yI0 BEJIUYUHY MOXXHO BHIPA3UTh B PA3HBIX €M HHLAL
usmMepeHus. Tak, muomanabs BaprysmHCKOro 3anoBejHHE:

33 M

N |
>,

L EITA

. 70 kr

Puc. 17. [invna v macca Tena pasimyHbix OpraHnamos
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Mnowaab
BaprysmHcKoOro
3anoBegHuKa

2482 xm? —> 24820 000 000 000 cMm?

Mnowans
Knacca

60 m2
—> 600 000 cm?

Mnowaasb
NUCTa NenaproHum

8 cm?
'9 8 cm?

Puc. 18. CpaBHEHME BENUYUNH

cocraBageT 2482 Km?2, mioniajb IKOJbHOIO KabOmHeTa —
60 M2, a 1ucTa nexaprouun — okoJso 8 cm2, Ilpu B3rIsme Ha
3TH BeJINYMUHEI Cpa3y CTAHOBUTCS NOHATHO, YTO 3aIIOBEJHUK
o miomazau 0oJibiie KabuHeTa, a KabuHeT — OoJIbIIIe JHUCTAa
neJIJaproHMM, HO BEJIMYUHY 3TUX Pa3IndUAi yKa3aTh CJI0XKHO.
Ecam 3xe BEIpa3uUTh BCe BEJIMUYMHBL B OJJHUX U TeX XKe eJIUHHU-
Ilax U3MepeHus, TO CTaHeT Jerde uX CpaBHUTE (puc. 18).

Mamsarka

MNopsnok npoeeaeHns namepeHunin

MocTaebTe uenb NpoBeaeHUs N3MEPEHUS.

OnpeaenuTte konuyecTBeHHbIE NpU3Haku (NapamMeTpbl) obbekTa ans
NPOBEAEHUN M3MEPEHUS] U UHCTPYMEHTbI, HEOOX0AUMbIE OIS BTUX
uenen.

BoibepuTe eguHuubl nameperus (cm. Tabn. 1).
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Onpenenute npeaen uamepenus v Leny AeneHns AOCTYNHLIX U3me.

PUTENLHBIX NPUBOPOB U BLIBEpUTE U3 HUX Hanbonee NOAXOAALIME.

S. Mposeante uamepenne ¢ NCNONL3OBAHUEM COOTBETCTBYIOUINX Mpu-
Gopos. [ins NONy4YeHUa 0ObLEeKTUBHbLIX PEe3yNnbTatoB U3MEDPEHWE kax.-
A0T0 NapameTpa cneayeTt NpoBecTy TPy pasa.

6. BuuucnuTe cpeaHee 3HaUEHUE N3MEPEHHBIX BEJTUHUH.

* NaGopavopuas paborta «“MameperHune 06bLEKTOB?

1. TMonb3ysck BbIWLENPUBEAEHHON NAMSATKOW, W3MEpbTe LWUPWHY nu-
CTLEB HECKONbKUX pacTeHuin B kabuHete Guonorun. 3apucyiTe wux,
yKa3aB pa3mepbi.

2. 3adecuTte gadHble B8 Tabnuuy (Tabn. 2).
3. PaccuyutauTe cpeaHee 3Ha4yeHUe N3MepeHHbIX BENTMYUH.
4. WamepbTe ANvHY v Wupury yiebHuka buonoruu.
5. Bbiyucnute ero nnouwlaas.
Ta6smua 2. Pe3ynbratsbl U3MEepeHnin
Bua | Napa- PeaynbTaTbl U3MEpPEHUuin, MM Cpea-
! MeTp Hee
pacrte- | OpraH
e : n3ame- : > 3 3Have-
| peHus Hue

M3MEPEHUSA. UBMEPUTEJIbHbLIE NPUBOPDI.
NPEAEN U3MEPEHUSA. LLEHA [IEJIEHNA

Bonpocsi
1. | Kakoe 3Ha4yeHune nmeioT namepeHns B Hay4HbiX NCCRefoBaHmax?
2. | Kakvne eamHuubl U3MepeHua Bol 3Haete?
3. | O7 4ero 3aBucuT BbIOOP €AMHUL, M3MEDPEHUA B UCCNENOBAHUAX U NO-

BCEAHEBHOW XU3HN"?

4. | Kax onpegenvtb Npeaesn n3MepeHna n UeHy NeNeHUs WKane name-
putensHoro npubopa?

5. | Npueeaute NPUMEPLI N3MEPUTENbHBLIX NPUBOPOB AN BLINONHEHUS
\ M3MEPEHNA PA3NINYHbIX NapaMeTpos buonoruyeckmnx 06LekTos.




JangqaHune

Boipadute B OOHMUX U TeX Xe eAnHNLAx U3MEPEeHUsl BbICOTY KyCTa
wunosHuka (150 cm), cekBonm (114 m) n pacteHmna mxa (27 mm).

—

§ 5. onucanue pPe3ynLTaToB UCCNeAoBaHWM

1. C xako# uenbio NPpOBOAATCH HayYHble uccrnenoBaHna?
2. OT 4yero 3aBucmT BbIOOp MeTon0B uccnenosaHua B 6uonorun?

MeTon onncaHus B buonoruu. Pesynbrarsl 1106010 MccaeqoBaHUA
NOJIKHBI OBITH 3a(PMKCUPOBAHBI TEM HMJIM MHBIM CIIOCOOOM,
HaIpuMep, B BHJe HAYUYHOro onucanusa. OnucamenvruwvLil
Mmemo0d LIUPOKO IPUMEHSJICA ellé YUEHBIMH JIPEBHOCTH, HO
He IIOTePSAJ CBOEro 3HAaYeHUs U cerogHa. Yem rosiHee m ToU-
Hee OITCaHUEe O0'beKTa, TeM 0osbille MHDOPMAIMH MOTYT U3-
BJIeUb U3 HEI'0 YUEHBIe.

Onucanue o0’beKTa MO3BOJIACT aHATU3UPOBATH MTOJIYYEH-
Hble JaHHbIe, CDABHUBATH UX C JPYTMMH, HAXOAUTh ONpee-
JIEHHBIe 3aKOHOMEPHOCTH B CYIIECTBOBAHUM 00LEKTA HCCIe-
JOBaHUA.

Ucnonb3osaune tabnuuy, cxem, amarpamm. Jlns ynopsaouyuBaus
Pe3yJbTATOB HMCCJIENOBAHUA YUE€HBbIe UCIOJB3VIOT TAOIUILLI,
cxXeMbl, auarpaMmbl U rpauku. OHU ITO3BOJSIOT COIIOCTA-
BUTh XapaKTePUCTHUKH U3y4yaeMbIX OOBEKTOB, NPOAHAJIU3U-
POBaTh IOJIy4YeHHbIe NaHHbIE, CPABHUTL WX, HAWTHU 3aKOHO-
MEPHOCTH U JaKe CIeJIaTh IIPOTrHO3bI.

Tabnuya — 510 TIpeACcTaBIeHUE KOJINYECTBEHHBIX MU
APYIruX NJaHHBIX B (hopMe cTPOK u cTonb1ioB (puc. 19). C npu-
MepamMu Tabaul] Bbl MOYKeTe 03HAKOMHUTHCH Ha c¢. 36 u 46
yueOHHKA.

Emé omuum rpadumueckuM cCpemcTBOM NpeacTABICHUS
AQHHBIX ABJAIOTCA cxembl (puc. 20). OHM NpeaCTABIAIOT
c060it huryper (mpAMOYroJbHUKM, MHOTOYTOJIBHHKH, KPY-
TH) ¢ HAANTUCAMY, COeUHEHHbBIE TUHUSIMHI WA CTpeJIKaMu.
Purype WILTIOCTPUPYIOT Pa3jIMUHBIE CTPYKTYPHEIE KOMIIO-
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XumMmuuyeckui cocras Knetkm, %

Heopranuyeckue Bewecrsea OpraHunuyeckue Bewlecrsa
]
Bopna 40—95 | Yrnesopnpl 0,2—20 |
3
Benkn 10—20 |
|
MuHepanbHbie 1,0—1,5. | Xupsl 1,0—5,0 L
conv :
HyknenHosble 1,0—2,0 |
KUCNOTbI

Puc. 19. TabnuyHaa popma npencraBneHuns JaHHbIx

OpraHuyeckue
BellecTea

Benku Xupbl Yrnesompi HykneuHosble
KNCNOTbI

Puc. 20. Npumep CXxembl

HEHTBI TOT'O UJIX MHOT'0 00'beKTa, a INHUY (CTPEJIKH) pacKphl-
BAIOT CBA3U MEKAY HUMMU.

HAuazpamma — rpadpuueckoe npencraBieHUe HAaHHBIX,
MO3BOJIAIOIIEEe OIEHUTH COOTHOIIEHHE HECKOJbKHX BeJH-
gyuH. [JluarpaMmsbl ObIBaIOT cTOJI0YaTHIe U Kpyrosbie. CToJi0-
4aThle [UAarpaMMbl 1eMOHCTPUPYIOT BeJIMYMHEL B BU/e TPSA-
MOYTOJBHUKOB OIMHAKOBOK IIUPUHEIL, BBITAHYTHIX BBEPX, —
cTon6ukoB. Beicora cronbuka cooTBeTCTBYET M306paskaeMOil
BennuuHe. Kpyrosas quarpamMma — sTo Kpyr, pasne e HEBIH
HA CEKTOPbI B COOTBETCTBUU C M306pPa’kaeMbIMM MMH Besu-
yuaaMmu (puc. 21).
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KOnmuaac rpno npopoceon

B Kucnopoa
B Boaopon
Yrnepoa
® Opyrve
xUMHYeckKne
3NeMeHTH
4

Pwc. 21. NMpeacTaBNeHne AaHHbLIX B BUAE AnarpaMm

50 ~
25 -
0 -
1 2 3
Bpemsa, auum

I'pagux — 310 uepTex, HA KOTOPOM HATTTAIHO, [IPH IOMO-
HIM JHHHHA, MTOKa3aHbhl Kakite THH0 YHCTOBLIe JaHHBbIE, OIH-
ChIBAIOIIHE NTPOIecchl WM ARTeHnsA (puc. 22).

Axanu3i peaynsratos mccneaonanma. Havuas cTpoeHne opraHm3-
MOB HJIHM Kakoe-1ubo spienue NnNpHupoisl, Bhl, CaMH TOI'O He
MOA03PEeBas, MOJIbIVOTEOCH NPHEMOM AHATHIA, KOTOPBIN AB-
ASeTCA BAXKHBIM COCTARHLIM A TOMEHTOM MBIILTOHHA.

y

20
~18
216
214
12
210
8

ary

Tomne

6
4
2

0 3 6 é 12 15 18 2i 24 x
Bpems cyTok (4)

::c. 22. Mpadmk 3aBUCMMOCTM TeMNepaTyph OKPYXanouen cpeas
7 BPemerm cyTox: ok X — Bpems CyTOK (4), ocs OY — Temneparypa (°C)
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AHanaua — H1o pacuwieHeHHe, pasjeJieHue 1eJaoro na co-
CTABHLIC UYACTH, BLIACJACHIE OTAEJILHBIX CTOPOH M CBOMCTB
O0BbeKTa NN ABJCHNA.

Yrob6sl Bamma padbora ObL1a adheKTHBHOI, TO3HAKOMBTECE
C MPaBUJIAMH NPOBEJEHHA aHAIN3a U NpUMEHSTUTE UX.

MamarTka

o o oF

MocnenosarenbHOCTb A@NCTBUW NPU NPpOBEAEHUN
aKnanwuaa

BHUMATENBHO U3YyHUTE OOLEKT (SBNEHME) B LIENOM.

Paznenurte MbICNEHHO 0OBbEKT (ABNEHNE) Ha COCTaBHbIE YacTu.
MayumnTe 0COBEHHOCTU KaXA0n HacTw.

YcTaHoBUTE CONOAYUHEHNE (B3aMMOCBS3b) HacTen.
MocTapanTecs BblaAeNnTs QYyHKUNK HacTen.

OMNUCATEJIbHbIA METO/L,. TABJIMLIA. CXEMA. OJUATPAMMA.
FPA®UK. AHAJIU3

Bonpochsl

1.

-~

3.

C Kakom uenbio NPoBOAATCS OnucaHus B xoae Buonornyecknx ncene-
nosanumn?

Ana 4ero B Hay4HbIX NCCNEAOBaAHUAX MOTYT UCNONL30BATLCH TabNMU-
Ubl, CXeMbl, AnarpamMmsbl U rpapukn?

Kakue TpeboBaHMAa NPeabaBnaoTCa K HAy4YHOMY ONUcaHuio?

-

3agaHwume

Paccmortpes rpaduk, NpeacTaBneHHbll Ha pucyHke 22, onuwmTe, Kak
3aBUCWT TEMNepaTypa Bo3ayxa OT BpeMeHu cyTok. OTBeT o60cHyiiTe.

3anganune ans niwwbo3HarenbHbIX

CpaBHUTE Hay4YHOE WU XYAOXEeCTBEHHOE OnucaHme 6GUONOrmyeckKoro
obvekta. Caenante BbIBOA, B 4EM 3aK/IIO4AETCA UX pasHuua

Hay4yHoe onucaHue

PO3bl — NWUCTONAAHBLIE, PEXE BEYHOSENEHbIe MHOroctebensHbie Ky-
CTapHUKK BbICOTOM OT 35 CM 0 2—2,5 M 1 HeanuHHbIe (no 12 M) CUNb-
HOBETBUCTbIE SINAHbI C NON3YLMMU NO ONOPe UK CTeNIOWMMUGCS MO




3eMNE TOHKUMU NOOGTAMA, TTOOGT U G TS PASHOW BOIMUAHLE 1 (hop

Mbl. CreOnm vaule ¢ mnamm, 1o ocrh (hopmul n O o, Lisoren
MAXPOBLIC, NOJIYMAXPOBLIC, CAMOK PASHOODPIHOW (DOPMBL, OFDOCKA,
OLIMHOMHBLIC NI COOPAHMBIC 18 A TKOBLIC WK MO TOIEH TG COLLBG TS,
AywmcTsie n 663 3anaxa, JMkne pacienmst npouspaciaior i oCHoBHoOM
B YMEPCHHOM KNMMa e,

LiBetkn poa pasnooOpasiul, Vx pasmepul koneOimoics or 1,8 oM 410
18 CM, KONUUECTBO NENCCTKOB MOXGT CoGLansit, ot H no 128, Max-
POBOCTL MHOTOMUCIICHHBLIX COPTOR KYILIYPHBLIX POS BOSHUKID B PDe-
JyNbTaTe NPEBPALLCHAS YACTU THMUHOK B NCNGCTKOBUAHBIC CIDYKTY-
pbl. Cywecrtayer 10 AcCstka pasnniinix popm upeika. O Mmoryr
ObiTh KaK OAVMHOUHLIMU, 1K U COODAHHLIMKW B COLBE TS O TPEX J10
ABYXCOT WWTYK. O4eHb pasnoobpasia LBET1OBAN TAMMI: HET TONLKO Y-
CTO-CuHUX. IMonyueH copr 3en¢HOn Podbl, HO OH NPEACTABNSET UHTE-
pec nuuwb Ans Botannkon. Kpome ofHoToHHbLIX CYILEeCTRYIOT copTa
PO3 C COMETAHUEM OKPACOK, 4 TAKXKE MEeHSIoINe LBeT B 1poHecoe
useteHnsa. PazHooOpasHbl apomMartbl PassiniHbix COPToB pos. Kpome
CTAHNAPTHOrO apomMara AamMacCckon posbl, CYUECTBYIOT PO3LI C apo-
MaToOM QPPYKTOB U LIMTPYCOBLIX, BJIarOBOHUA U NPAHOCTEN.

XynoxecrBeHHOe onucaHuve
Aganacunn @ert. Po3aa (B cokpauweHum)

Y nypnypHomn Konbibenu
Tpenu maa npo3seHenu,
Y10 BECHa onsiTe NpuLLNa.
rHeTca B 3enenun 6epeaa,

U Tebe, uapuua poaa,
BpayHbii ruMH NOET nNyena.

Buxy, Bnxy! cyactbsa cuna
APKUA CBUTOK TBOW packpbiia
W yBnaxuna pocoun.
HeobbATHBLIN, HEMOHATHLINA,
BnaroBoHHbIN, GnarogaTHbIA
Mup niobBm nepeo MHON.

Ecnn 6 peuxyiumic rpomamu
Mosenen mexay uBeTamMu
LUsecTb HexHenwen na 6oruHb,
47106 6€3M0NBHOI0 KPACOID
3Batkb K N06BK, — KOrAA BECHOIO
TémeH nec n BO3yX CUHb.

=



§ 6. 3kcnepumeHT B 6uonorum

1. C xaxoW uensio NPOBOART HAaY4YHbIe uccnenoBaHus?
2. Or yero 3aBucuT BbiGOp MeToA0B B HAYYHOM UCCefo0BaHNN?

AKCNEepPUMEeHT Kak Hay4dHbin metos. HabuopeHue B CIeNHaJbHO
CO3JJaHHBIX M KOHTPOJMPYEMbIX YCIOBUAX, KOTOPbIE I103BO-
NS0T YCTAHOBUTH, KAK 3TH YCJIOBUSA BJIUAIOT HA OOBEKT UK
ABJIeHNEe, Ha3bIBalOT akcnepumenmom (onvemom). C ero
NOMOIIBI) YyYE€HBIe TMOATBEPIKAAI0T WU ONPOBEPrarT CBOH
Hay4dHbIe NPeAIIONIOXKEeHUA — 2Unomesdsl.

JTansl Hay4YHOro uccnenosaHma. OOBIYHO Hay4YHOE MCCJIeLOBaHHE
HauWHaeTcs ¢ Habmo1eHusa 3a 00'beKTOM Uau aBjaeHueM. Ilo-
cie aHajau3a M 0000IeHnusa JaHHbIX, IOJYYEHHBIX B PE3YJb-
Tare HabIIONeHUN, BBIABUTAIOTCS 2unomesbl (IIpenoaoxe-
HHUSHA), KOTOPBIE MOT'YT UX 00'BbACHUATSH (puc. 23).

STAMNbI
HAYHHOIO MCCNEQOBAHUA

Habnwopexue
3a 0O6BbEKTOM UnNu SBNeHnem

O606wweHne _
NOJNTYYEeHHbIX Pe3ynbLTaToB

MocraHoska npo6nemsi

Beiasuxexve runorea

AHanua u cpaBHeHme
Pe3ynsTaToB akcnepumenTa

BoiBoawi

Puc. 23. 3T1anbl HAY4HOIo UCCNeaoBaHns
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Ha caeayriomem orane wecnoponnmmn puapnOntrinnurr
NPOBOAAT INCREPUMENMIBE JUIDLE HPOROPIKK BLIJABUHYTIX 'Y
nored. Hayunnit okcnepumen s jgosmen HEOTTPOMEIIO COT
BOMRIATHCH KONMPOABHBEM ONBLIMOM, YCHOBAN KT O[OL0
OTANUAKITCH OT yeaonull ociepumenrn oanum (u ronseo
QAHUM) PARTOPOM. AHAIIS POSYILTNTON DICCHEDUMEITH 110
JBOJISEOT POUINTH, KAKAS WG UHHOTCON Hepin,

unoresa, Koropast OLun HPOBCPEHN U OKBBAIRCE GO
BOTCTBYVIOULET (PAKTAM, MOIKCT CTATL meopueld niv saxo
Hom. HasmBan Kakoe-mmbo nonomcenmne sniconom, yueme
Kak Om llU.‘l‘lt"pl(llli:ll(l'l‘ Cro yiuupepeaiLpoery, Heociiopy
MOCTb, OOJIBUIVIO AOCTOBCPHOCTL, "TNeTO TCHRMUILL «3i1205 »
1 «TEOPHS» VIIOTPEONSIOTCH KK DABIHOSIAY I LIeC,

[TpH OpPrasusantitt cCoOCTROHILIX OUONOIMHCCILUK BILCITEe
PHMEHTOB (OIILITOB) HCHONLBYITTe nHamsricy (em. ¢. 46).

OcoBeHHOCTH BMONOrMYEeCKOro 3KCNEePUMENHTa. PaceMorpum oo
DeHHOCTH OHOJOTHUECKOTIO DCIHCPDUAMCHTH, BIKJIKYOH 116
KOHKPETHBIE 3TAllbl, HA MIPUMCPC UBYUCHUH BIAUAHUHA YOI
BHI Ha POCT H pazsuTHe pacreuunin. Habuonenms nowiasnipa
0T, 4YTO I8 HX POCTa U passuTust neobxoaum cuer. Uraw,
MBI MOXKEM CHOPMYJTHPOBATL HHPOOIICMY UCCHCHOBAHUA B BU-
e BOIIpoca: «Kakoe Binusinue OKal3LIBACT CRET HA pocT U pas-
BHTHE PACTeHHI KoJeyca? »

Caeaviomui aTaln — BbLIJIBUIKCHUE I'MITOTE3LI. MBI MO#eM
NPeINoJIOMKHTh, YTO HOPMAJILHBLINA POCT U DA3BUTUE KOJIECYCH
IIPOHCXOJHUT TOJIBKO MPH OTIPEIeJTEHHOM OCBEIICHUM.

Teneps, Ayisi TOro 4TOOBI ITPOBEPUTH HAIILY I'MIIOTE3Y, Pas-
paboTaem mJaH 3KCIIEePUMEHTAa U MTPOBEJIEM ero.

Bo3bMEM TpH YKOPEHEHHBIX YEePeHKAa KOoJieyca, MOJyYeH-
Hble ¢ ogHOTO pacTeHus. [lomecTum UX B OIMHAKOBLIE YCIIO-
BHA: 10CAAMM B IOPIIKM OJIMHAKOBOI'O pasMepa, 3all0JIHeH-
Hble OAMHAKOBOM IMOYBOM, U OyJeM BbIpaliuBaThL B OJIHOM
NOMeIeHUU IMPU OJMHAKOBOMU TeMIilepaTrype M BJIAKHOCTH
BO3yXa, a IMOJIMB BCeX TPEX pacTeHUM NPOBOJAUTL B OJIHO
BpeMsA OIMHAKOBBLIM KOJMYECTBOM BOJibl. Pasnuunoi Oyaer
TONBKO MHTEHCUBHOCTH OcBelenuss pacrenunit. Ilepsoe pac-
TEHWe moMecTHM Ha OKHO C APKUM COJIHEUHBIM OCBEIIIEHUEM,
BTOpoe — B Tpéx mMeTpax OT OKHA TakK, 4TOObI HA HEro He I10-

lajanu npsiMele CoJTHEUHBIE JIYUH, TPEThe — BJAJH OT OKHA,
B onyrenu.

43



A B B

Puc. 24. BnusHue cBeTa Ha pocT U pa3suTtue Koneyca.
A — NPRMBbIE CONHEYHbIe Ny4n; b — HenpaMbIe Ny4i, B — nonyTeHb

ByzxeM BecTH HAOIIOAEHHUA 32 POCTOM M PA3BUTHEM pacTe-
HH B TeUEeHHE IBYX MeCsIeB.

Yepes ABa MecAla, TPOAHATIU3UPOBAB Pe3yIbTaThl dKCIIe-
PHMEHTa, MbI MOXeM HpHi;ITI/I K BbIBOAY, UTO HMHTEeHCHBHOCTSH
OCBeIeHHUsl [eHCTBUTEJIbHO OKasbIBaeT 0OJIbIIOEe BJINAHNE
Ha POCT M pas3BUTHe pacTeHHil Kojeyca. llepBoe pacreHue
XOpOIIIO POCJO ¥ Pa3BUBAJIOCh. Ero JUCTHA KPyIHBIE C 3€-
J6HBIMH, KPACHBIMH, OODAOBBIMH, EJITHIMU OTTEHKAMH.
V BTOpOrO pacTeHus JHCThA OoJee 3enéHble. KpacHbie, 60p-
TOBBIe M JKEJIThle OTTEHKU IIPU 3TOM MeHee BhIpajKeHBbI.
VY TpeTbero pacTeHHUs IoOeru BBITAHYTHI, a JUCThA Oojee
MeJsIKHe U OJsiegHBIe (puc. 24).

ITestaeM BBIBOJI: KOJIEYC — CBETOJIIOOMBOE pacTeHUue, KOTO-
pOMYy JJsi HOPMAJbHOI'O Pas3BUTUS HEOOXOAMMO JOBOJBHO
Apkoe ocBemlenue. [Ipu MeHee SpKOM OCBeIleHUU pa3BUTHE
KoJieyca HapyllaeTcs, YTO IPOABJIAETCS B BeIMUUHe U OKpa-
CKe ero JucTheB. TaKMM 00pa3oM, MBI IIOATBEPAUIN I'UIIOTE"
3y, BBIIBUHYTYIO B HaYaJe UCCJIeJOBAHUSA.

Ecnn Bl Oyere olleHUBaTh BIUSTHUE CBETA HA npyrue pac-
TeHUdA, TO ybeauTech, 4TO TPeOOBAHUSA PACTEHUI K OCcBel[EH-
?3?;;:6:;)%?:3 EI;;;I};)OEIP(I;:;TOL?. Hamnpuwmep, CeHIIONAA
HbIX KOMHATHBIX PACTEHUUN — Hy.}{{s ;:::}blx VacTipocTpAKER"
a B IIOJIYTEHU. . " SO R AP gReTs,

Hrak, naske Ha OCHOBe caMoro IIPOCTOI0 ucCaemoBAHUA
MOJKHO c/ielaTh Hay4YHO 0OOCHOBAHHEIE BBIBO/IbI,

ecu ero
TIATeJbHO NMPOAYMATH M AKKYPATHO IIPOBECTH



SKCNEPUMEHT. TMNOTESA. KOHTPOJ1bHbIN ONbIT.
TEOPMWSA. SAKOH

Bonpochsi
1. | Kakoe 3Ha4eHune nmeroT BMoNoru4eckme nccnenoBaHms?
2. | Kakue atansl BblAenaT B HAYYHOM UCCeaoBaHnmn?
3. | 410 Takoe Hay4Hbl 3KCnepumMeHT? C Kakon LEeNsL OH NpoBoaANTCS?
4. | MNo4yeMy B 3KCNEPUMEHTE NPOBOAAT HabNOAEHME KaKk MUHWUMYM 33
OBYMS rpynnamMu o6bvekTos?
5. \"‘IGM rmnoTesa OTIn4YaeTCs OT 3aKoHa Unu Teopun?
Mogymanrte

bem 3KCMEPUMEHT OTNIn4aeTca oT HabnwaeHun?

3agaHnsa

1. | cnonb3ysa AONONHUTENbHbIE UCTOY-
HUKM UHOOpMaUuKM (Hay4HO-nony-
NIAPHYIO NUTEPAaTypy, CrpaBOYHUKM,
CTaTby, B TOM YUCNE PECYPCLI CETU
WHTEepHeT), BbiIACHUTE, Kakne 6mono-
rM4eckue 3KCnepuMeHTbl NPOBOAAT-
csa B HacTosulee Bpems. Boibepute
M3 HUX Hambornee NOHPaBMBLUMACS
BaM M NOArotoBbTE O HEM KpaTKoe
coobuieHme.

2.| CamocTosATenbHO NnoctaesTe 6MO-
Nornyecku aKCnepmmMeHT.
Bo3bmuTte age Hebonblve BGaHo4-
KW. B Kaxayro U3 Hux HanemTe Boabl.
MomecTuTe B HUX NO NYKOBULE, KaK
NOKa3aHo Ha pucyHke 25.

OpHy 6aHouky c nykoBuueit no-
CTaBbTe Ha OKHO, KOTOpoe xopowo FYCc. 23. [ocTaHoBka
OCBELAeTCS ConHueM, a apyrylo —  IKCMEPUMEHTA N0 BAWAHUIO
TaM, rae npaktuyeckym conHua He —CBETa Ha pasBUTME

HoiBaer. Temneparypa B o6omux cny- N



Hanx nonxHa GuiTb oanHakoBoit. Mo Mepe Heo6xo0ANMMOCTH Aonveanre
B BaHoukKn Boay. MNposeanTe HabNOAEHNE 32 NPOUCXOAALLMMUA U3Me -
HEHUAMU B TeveHue 10 aHen. Peadynbratel HABNIOAEHWIA 3anucbiBaiiTe
B Tabnuuy «BnusHue ceeta Ha pa3BuTe NUCTLEB Nyka» (Tabn. 3).

Tabaunua 3. BavsHne cseta Ha pa3BuTune JIMCTLEB Jyka

Peaynbratbl HAbnoaeHnin

Yro Habmopanm S

Banouka N2 1 Banouyxa N2 2

TncTtba NOKBUNUCH

AnvHa nucTtebeB Ha 5-11 AeHb

IdnuHa nucTtbes Ha 8- AeHb

IOnuvHa nucTtees Ha 10-1 aeHb

Okpacka nucTbLeB

BHewHWn BUO NUCTHLEB

CpenaiiTe BbIBOAbl O BMUAHUM YPOBHS OCBELLEHHOCTU Ha pa3BuTue
NUCTLEB NyKa.

Mamarka

Nopsaaok NpoBeAEHURA HAYHYHOI0 3KCNepuMeHTa

MocTasbTe LUenb 3KCNepumMeHTa. [lns 3Toro yroyHute npobnemy uc-
CnenoBaHvs, T. €. BONPOC, OTBET Ha KOTOPbIV OyAeT HaaeH B pesynb-
Tare NPoBeAeHUs UCcnenoBaHus.

BblaBUHLTE rMNoTedy — MpeanonoxXeHme, KOTOpoe MOrno 6el cTaTs
OTBETOM Ha 3TOT BOMpPOC.

CocraBbTe nnaH aKCrnepumMeHTa no cxeme:

a) noarotoBka Heobxoammoro o6opyaoBaHns;

6) opraHn3auus KOHTPOIbHOIO BapuaHTa — BapuaHTa oOnbiTa npu He-
W3MEHAEMBIX YCNIOBUAX, C KOTOPLIM CPaBHUBAIOT Pe3ynLTaThl Apyrux
BapWaHTOB,

E!) OpraHv3auus 3KCNepUMEeHTanbHOro BapuaHTa — BapuanTa (Bapm-
@HTOB) 3KCNEPUMEHTa B N3MEHEHHbIX YCNIOBUAX, KOTOPLIN (koTOpbIe)
CPaBHUBAIOT C KOHTPOSbHbIM BAPUAHTOM.




4. HaGmopante 3a xonom akcnepumeHta. Dukcunpyinte peaynbratbl U3-
MEPEeHUH, aenante onucanus, potorpadun, 3apucoBKW.

5. CpasBHUTE NONYYEHHbIE pe3ynbTaTbl C NPeaBapUTENbHO BblABUHYTOW
MNOTE30MW.

6. CoopmynupynTte BbiIBOA NO pe3ynsratam NnpoBeaeHusa 3KCnepuMeH-
Ta, COOTBETCTBYIOLWMNN €ro Lenm.

Swaere nn Bbi, 4TO...

MUcTopua niobon Hayku, n BUONOrMm B 4aCTHOCTU, — 3TO UCTOPUS pas-
paboTkn U NPUMEHEHUS HOBbIX METOA0B nccneaosaHus. Tak, B 6mo-
norMu NPUMEHEHWEe 3KCNepUMeEHTanbHOro MeToa CBA3bIBalOT C UMe-
HeM Yunoama Mapees. B 1628 r. 3107 aHruicknia y4€HbliA BNepBble
NPOBEN 3KCNEPUMEHTHI MO U3YYEHUIO ABUXEHUA KPOBU B Tesie OBUbI
W gokasan, 4ToO KPOBb BO3BpPALLAETCA K CepaLuy No 3aMKHYTOMY LMKY.
Ha ocHOBaHMM 3TUX 3KCNEPUMEHTOB Bbina chopmMynmMpoBaHa TeopuUs
KpoBoobOpalleHus.

OnQHako WMPOKO NPUMEHATLCA B BMONOrNmM aKCNepumMeHT Hadan nnllb
B8 XIX B., @ B XX B. 3KCNEpPUMEHTaNIbHbI METO4, CTAHOBUTCH BeAyLLUM
8 Buonornyeckom Hayke. IT1o 6bIN10 0OYCNOBNEHO NOABIEHUEM HOBbIX
npmbopoB ANs uccnenoBaHuin. HanpumMmep, Takmx CNOXHbIX, KakK 3NeK-
TPOHHbIN MMKPOCKON, co3aaHHbIv B 1932 1., Tomorpad, CKOHCTPYUpO-
BaHHbIM B 1969-m. Bo BTOpON nonosuHe XX B. B Bruonornum passmea-
eTcs uenoe HanpasfeHue, KOTopoe npeaycMatpusaeT pa3paboTky
HOBbIX 3KCMNEPUMEHTANIbHbIX METOAO0B WCCNeNOBaHUs M CO3naHue
HOBEeWLMX NpnbopoBs.

3KCnepuMeHTanbHbI MeTo, KOpeHHbIM 06pa3om npeobpasun 6uo-
noruio. OH CMOr MHOTOKpPaTHO PaclUMpUTb €€ No3HaBaTeNbHbIe BO3-
MOXHOCTU U OTKPbIN HOBbIE NYTU A1 UCNONb30BAHUA BNONOrM4ecKmnx
3HaHU BO BCex chepax AeATeNbHOCTU YenoBeka.

Kpome nabopaTopHbix, B 6MONOrMn 4acto NpoBOAATCH NPUPOAHbLIE
3KCNEepPUMEHTHI,

Tak, B 0ogHOM 13 crapenunx B Poccumn LleHTpanbHO-YepHO3EMHOM
rocyaapCTseHHOM NpupoaHoM BuochepHOM 3anoBeAHVKE B TeHEHNE
MHOrMX NeT n3y4yaeTcs Npouecc 3apacrtaHus CTenHbIX y4acTKoB ape-
BECHbIMU nopogamun. Okasanochb, YTO B COBPEMEHHbIX YCNOBUAX Ha
CTeNHbIX y4yacTkax yxe peako BCTPe4alTCcs OAUKUE TPaBOSOAHbLIE XW-
BOTHbIE, NO3TOMY NpPU NOMHOM HEBMELLATENIbCTBE YenioBeka Benuka
ONacHOCTbL NOTepaThL Te pacTuTesnbHble coobuiecTBa, paau KOTopbIX
3anoseaHuk cospgasancs. Ha ocHoBe pe3ynbTaToB CBOUX Uccnenosa-
HAA y4€Hble paspaborany pekoMeHAauun, BbINOMHEHWE KOTOPbIX
NO3BONUT COXpaHUTL PaCTUTENbHOCTbL 3aNoBEAHON CTeNnwu.
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Jagannn ann no6o3HarenbHbIX

1. Wcnonbays B kauectee 00Opa3sua MHCTPYKUWIO N0 BLIDAUWBAHUI ¥(u
CTannos conu Ha c. 14 yyebuunka, NpeanoxuTe nnaH NnpoBeaecHus Hre. .
nepumenTa «Bnuanue ycnosuin (temneparypa, KOHUEHTDAUWH par,-
TBOPA. UCNONL3OBAHUE PA3NMHHBLIX BUAOB CONMM U T. [l.) Ha 06pasoes-
HWE U POCT KPUCTANNOB».

2. Codopmynupyinte npobnemy mccnenoBaHusi, MHTEPECHYIO [IUNA Bac
MpennoxuTte 3tansl 3T0ro uccnefoBaHus.

KpaTtkoe coaepxaHue BeeaeHUs
e S ® & % 8 B 8 & e e e

Buoaorns — Hayka 0 dKH3HU. SHAHUS O JKUBBIX OPraHu3i-
Max YesJOBEeK MOoJIydas Ha MPOTSXKEeHUHU ThICAUYEJIeTUHN, U 110
Mepe MX HAKOIUIeHUSA NMPOUCXOJAMJIO pasjeseHne OMonorum
Ha caMocCTosiTelbHbIe HAYKH (DOTaHMKA, 300JIOM'MHA, MUKDPO-
6MoIOrusA, reHeTHKAa U T. 1.). Bo3dpociio 3HaueHue obyacrei,
CBA3bLIBAIOIINX OHMOJIONHIO C APYIT'MMHU HAYKaMU — (DU3UKOU,
XMMHell, MareMaTHKOH M aAp. B pesyibrare obbeanHeHusn
BO3HHMK.JIM TaKHue HayKH, KakK 6HO(DH3HK_H, 6H(JXHMHH, KOC-
MMuyeckas 6mosiorus.

Buosiorus uaydaeT pa3juYyHbIe MPOSABIECHUS ¥U3HU HA HA-
mei niaHete. Bee Tesia dKUBOW IMIPUPO/bI ABJIAIOTCH OTKPLI-
THIMH OMOJJOrHUYEeCKMMH CUCTEMAaMHU, 00J1a1a 01 UMKU OOMEeHOM
BelllecTB ¢ OKpy»xawlieid cpenod. OHU pearvpyroT Ha BHeL-
HHe BO3JeiCTBUA, PACTYT M pasmMHoxkalorcsa. Ilats kparkoe
M éMKoe olpejieJleHHe JKU3HU HEIpPOCTO, TaK KAK Y YUEHBIX
B HAcToslIee BpeMs HeT OJITHOIO YETKOI'o KpUuTepus (CBOMCTBA.
NpU3HAKa), pasiedIoNlero xKuBoe u Hexkusoe. upnie opra-
HHM3Mbl M HE;KMBas NIPHPO/ia HEPa3pbiBHO CBA3AHBI.

B 6uos0run 1puMEHAIOTCH PASJIUUHBIE METO/BI MCCIe10-
paHMA: HabJIOJeHHe, ONTUcCaHUe, IKCIIePUMEeHT, HU3MepeHue,
OpJs1aleHue 3TUHMH Me'ronilmn [IO3BOJIAET YeJIOBEeKY yCIIeHO
INO3HABATH OKPYIKAIOIHUH MHUD H JICJTUTHCA MOJNYYEeHHBIMU
3HAHMAMM C JIDYTHMU JIIO/bMU Hepes pasinuHble uHdopma-
HMOHHBIE UCTOYHHUKH,

Kamnblﬁ HeJOBeK JIOJIZKeH YMeTh He TOJILKO H3BJIeEKATH
MH(POPMALLMIO H3 PASJIHUHBIX HCTOUHUKOB, HO M KPUTHYeCK ]
eé OIeHUBATL, AHAJIM3UPOBATL M NIPUMEHATL Ha NpaKTUKe

JULSA periieHusi PasainiHbIX JKUSHEHHBIX 1Po6ieM. Bask o uec-
[01b30BATH TOJBKO LOCTOBEPHYIO MH(BOPManuio.




Mnaea

CTtpoeHue n MHOroo6pasue
XXUBbIX OPraHu3mMmoB

e i s SRESII SN

OpraHu3mMbl — Tena XXMBOM NPUPoOAbl — 04EeHb Pa3HOO6pPa3HbI
U MHOTOYMC/IeHHbI Ha Hawen nnaHeTte. OHn oBbuTaT
B BOAle U Ha cyLlle, B XOJIOAHOW APKTUKE U B XXapKUX
Tponukax. 4ToObl NOHATL, KAK OHU XMUBYT, T. €. PpacTyT,
NUTaIOTCA, Pa3MHOXAIOTCH U T. 4., He06X0ANMO N3Y4UTL
UX CTPOEHue.

U3 3TOM rnasebl Bbl y3HaeTe

m 00 YCTPOWNCTBE /yMNbl, MUKPOCKONMA U NpaBuiax
paboTbl C HUMMU;
m 06 0OCOBEHHOCTAX CTPOEHUS KIIETOK
Pa3/INYHbIX OPraHN3MOB;
m 00 OCHOBHbIX XNU3HEHHO BaXHbIX NPoLeccax,
NPOTEKAIOLLMX B OPraHn3max;
= 0 MHOroobpasuu opraH1M3Mos.

Bbl HayuuTecso

B M0S1Ib30BaTbCA IYNON Y MUKPOCKOMOM;
B HaX04UTb OCHOBHbIE YaCTU KJIETKWU NMoJ MUKPOCKOMOM
Ha roToBbIX Npenaparax;
B CxemMaTtmnyecku nzobpaxarb CTPOEHUE KNETKM;
B XapakTepn3oBaTb OCHOBHbIE MPOoLEeCCHI
XU3HEOEeATEeNbHOCTY;
B XapakTepn3oBaTb OCHOBHbIE rPynbl OPraHM3MOB.
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§ 7. YBenuuurensHbie npu6opbl

1. Y7o co6on npeacrasnser Hay4HbIA meTop «HabnwoaeHne»?
2. Kakume yBenuuurensHbie Npubopbl Bbl 3HaeTe? [1sl 4ero X NPUMeHsIoT?

PaszyiioMmure po3oBrelii, HeZl03peBIINiA, ILJIOA TOMATA (momu-
I0p) MU AGIOKO C PBIXJIOH MAKOTHIO, OTPEKbTe KYCOK apby-
3a. MsKOTH IJIOZJOB COCTOUT U3 MeJIbYAMIITUX KPYIIHUHOK. IT0
Kaemxu. Osu OyayT Jyullle BUJHBI, €CJIM PACCMOTPETh WX

C IOMOIIBIO YBEJIUYUTEJbHBIX NPUOOPOB — JIYIIBI WM MH-
KpOCKoIIa.

YcTpowncTteo nynbl. JIyna — caMblil TPOCTOH YBeJIWYHTEIbHbIH IpH-
6op. I'taBHas €ro 4acTh — yBeJIMYUTEIBHOE CTEKJIO, BhINYK-
JIoe C IBYX CTOPOH M BCTaBJIeHHOe B onpaBy. JIynbl 6bIBaoOT
py4YHBIEe U IITaTUBHEBIE (puc. 26).
Pyunas nyna ysBenwmumBaer npeamersl B 2—20 paa. IIpu
paboTe ee DepyT 3a PYKOATKY U NPUOIMIKAIOT K IpeAMeTY Ha

TAKOe PACCTOAHME, IPH KOTOPOM H300parkeHHe IIpeaMera
BHUAHO HauboJiee 46TKO.

A =)

Puc. 26. Nynbl py4Has (A) u wtatmeHas (B)
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[IITaTuBHAaA Jyna yBeJuuyuBaer npeamersl B 10—25 paa.
B eé onpaBy BCTABJIEHBI IBA YBEJIMUUTENbHBIX CTEKJIA, YKpe-
NJIEHHBIE Ha IoACTaBKe — mmrarusBe. K mrarusy Takxe Mo-
’KeT OBITh IPHKPENJIEH IIPEeJAMEeTHBIA CTOJMK C OTBEPCTHEM
H 3epKaJjioM.

Ha xaxJ01 JyIe yYKa3bIBaeTCs KPAmHocmb eé yBeiude-
HUSA.

;naﬁopa'ropuan paboTta «YCTPOWCTRO Nynbi M paccMaTpuBaHme
C €& NOMOLLBIO KJIETONHOTO CTPOEHUN PACTEHMK»

1.

- R

PaccMoTpuTe pyYHyto nyny. 3 kakmx 4acter oHa coctouT? KakoBo mxX
Ha3Ha4yeHne?

PaccMOTPUTE HEBOOPYXEHHLIM MMa3oM MSAKOTb NOMYCNenoro nnoaa
Tomara, apbyaa, abnoka. 41o xapakTepHo ANna Nx CTpoeHua?
PaccMOTpUTE KYCOYKN MSAKOTU NAOAO0RB NOA, NYNon.

[ns 3TOro Py4HYIo nyny aepxurte 6n13Ko K rnasdy, a bumonornyeckmun
obbekT npubnuxamnTte K nyne (unu nyny Kk o6bLeKTy) A0 Tex nop, noka
He NoNy4YUTE YETKOro N300paxkeHus.

3apucynTe yBUOEHHOE B TeTpaab, pUcyHkm nognuwmnte. Kakyo ¢op-
MY UMEIOT KJIETKU MAKOTW N10A0B?

YCTPOWCTBO CBETOBOro Mukpockona. C MOMONbI0 JYIbl MOXHO

paccMoTpeTh (opMy KJeTOoK. 1A madydeHUs Ke HMX CTpoe-
HUSA NOJIB3YIOTCA MUKpockonom (OT rped. MUKpoc — Ma-
JIBIA ¥ cCKONneo — cMoTpIo) (puc. 27).

MHuKPOCKOII — XPYIKHUN U JOporou nmpudop, paborats ¢
HUM HaJ0 aKKYypaTHO, CTPOro cjenys npaBuaam. CeBeToBoit
MHUKPOCKOII, C KOTOPBIM BbI paboTaeTe B IIIKOJIe, MOMKET yBe-
JMYuBaThL u3o0pakeHue obberra 1o 3600 pas. B spurens-
HyI0 TpyOKy, maum mybyc, 3TOr0 MHUKDPOCKONIA BCTaBJIEHBI
yBeJIMYHUTEJbHBIE CTEKJA (IMH3BI). B BepxHeM KoHIe TyOyca
HaxoguTca okyaap (oT jarT. oKy/ayc — Tias), yepe3 KOTO-
PBII paccMaTpUBAaIOT pasJanuHbIle 00beKThl. OH COCTOUT M3
OnpaBbl U ABYX YVBEJHUUTEJIbHBIX CTEKOJI.

Ha HmxkHeM koHIe TyGyca momelnaercsa ob6sexkmué (oT
JaT. 00sexmym — TpPeAMeT), COCTOSAIUNA U3 OIpaBbl U He-
CKOJIBKMX YBEJIMUYUTEJIBHBIX CTEKOJI.

Tybyc npukpennérn k mwmamuey. K mratuBy nmpuxpe-
IVIEH TaKyKe NpeJAMeTHBIH CTOJHUK, B IIEHTPe KOTOPOTO UMe-
€TCa oTBepcTHe. Ilog mpegMeTHBIM CTOJIMKOM PACIIOJIOXKEeHO
sepkayio. C ero momomipio cBeT HaIpaBIseTCsa depe3 OTBep-
CTHe IpeMEeTHOIO CTOJIMKA Ha OOBEKT.

-



Orynap

Tybyc

O6bexkTussbl

— BuHT

MpeaMeTHbIN WraTne

CTONTNK

3epkano

Puc. 27. CBETOBO MUKPOCKON

B coBpeMeHHBIX MOJIeJIAX CBETOBBIX MUKDPOCKOIIOB B Kade-
CTBe OCBETUTEJbHOM YACTHU BCE Yallle CTAIU UCHOIb30BATE HE
3epKaJa, a aJIeKTpUYeCKHe JIaMIIbI.

qT06BI y3HATH, HACKOIBPKO YBEIUYUBAETCH U300paKeHHe
C IOMOILIBIO JAHHOI'0 MUKPOCKOIA, HAZ0 YMHOXKHUTEL YHCIIO,
yKasaHHOe Ha OKyJIApe, Ha YHCJI0, YKA3aHHOe Ha HCIIOIb3Ye-
moMm obbexkTuBe. Hanpumep, ecinu okyasap maér 10-kpaTHOe
yBenuueHue (x10), a o6bekTB — 20-KpaTHOE (x20), To 06-
mee yBenuyeHue 10 x 20 = 200 pas.

PaccmaTtpuBaHme 6MoNorniecknx o6bLeKTos nop, MUKPOCKOMNOM.
CBeTOBOII MUKPOCKOII IIOAXOAUT JJIS U3YUYEeHU s IPO3pPaYHBIX
00'beKTOB (TOHKHE CPe3bl DACTUTEbHBIX U }KHUBOTHEIX TKa-
Heil, MUKPOOPTaHM3MBI B JKUAKOCTAX U T. 1.). II15 mosmrmme-
HHASA KOHTpacTa 1300parKeHu s UCIIONb3VIOTCH KpacuTey.
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* YCTPOWUCTBO MMKPOCKONA U NPUEMBI PaboTbl C HUM

PaccmoTtpute mukpockon. Hanamte Tybyc, okynsp, 06bekTus, WTatus
C NpeaAMETHbIM CTONMUKOM, 3epKano, BUHTbLI. BbIACHUTE, kakoe 3Haye-
HUEe NMeeT Kax/as 4acCTb.

2. Onpepenute, BO CKONbKO Pas MMUKPOCKON yBeNnYmMBaeT n3obpaxeHue
obvexTa.
3. [Mo3HakombTeCh C NpaBunamMu NoNb30BaHUA MUKPOCKOMOM.
4. Ormpabotavite nocnenosaTenbHOCTL AeUCTBUA Npu pabote ¢ MUKPO-
CKOMOM.
MNamsarka
Mpaewuna paboTbl C MUKPOCKONOM
1. TllocTtaebTe MUKPOCKON WTATUBOM K cebe Ha pacctoaHum 5—10 cm oT
kpas ctona. B oTBepcTve npeaMeTHOro CToMKa HanpasbTe CBET 3ep-
K&sioM.
2. [MomMmecTuTe MuUKponpenapaTr Ha NpPeaMeTHbIM CTOMUK U 3akpenure
HDEﬂ,MeTHOE CTEKNO 3aXXMaMK.,
3. TMMonb3yscb BUHTOM, NI@BHO OMNyCcTuTe TyByc Tak, 4TOObl HUXHWUIA Kpan
ofbexkTuBa OKasasncd Ha pacctosHun 1—2 MM OT Nnpenapara.
4. B okyngp CMOTpUTE OAHUM rNa30oM, HE 3aKpbiBas U HE 3aXMypuUBas
apyrov. Mmsas B OKyNsp, Npy NnoMoLwmy BUHTOB MEAJIEHHO NOAHUMANTEe
TyOyC, NOkKa He NoSBUTCH YETKOE n3obpaxeHue npeamMeTa.
5. Tlocne pabotel Mukpockon ybepute B GyTnap.
KJIETKA. JIYNA. MUKPOCKONN: TYBYC, OKYJIfiP, OBbEKTUB,
WTATUB
Bonpocsi
1.| Kakne ysenunyutenbHele Npubopbl NCNONL3YIOTCS ANA U3YYEHUS MU-
KPOCKONUYECcKmnx o6 LekToB?
2. | Yro npeacrtasnseT cobow Nyna v Kakoe yBennyeHve oHa nasT?
3. | Kak ycTpoeH CBEeTOBOI MUKPOCKON?
9. \Kax y3HaTb, KaKkoe yBenuyeHme AaeéT Mmkpockon?
Np—e
NMoaymaiire

—

Noyemy c NOMOLULLID CBETOBOrO MUKPOCKONA HENb3S U3y4yaTb Henpo-
3pa4yHble npegmMeTbl”?
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3aganmne

Quwme npasuna paboTbl C MUKPOCKOMNOM.

3Haere nu Bbi, 4TO...

B

Puc. 28. Mukpockon JlegeHryka (A)
U 3NEKTPOHHBLIN MUKpockon (B)

CreToBbie MUKPOCKONbI C BYMH nuH3amy 6N naobpeTeHbl B XVI B.
OHu 6biNK CNOCOBHbI yBENUYMBaTL 0OBLEKTHI B pecatkn pas. B XVl 8.
ronnanaeu AHTOHM BaH J1eBEHryK ckoHCTpympoBan Gonee cosep-
WEHHbI MUKDOCKOMN, Aalowwuin ysennyeHne 10 270 pa3s, a B XX B. Obin
U306peTEH 3NEKTPOHHbIA MWKPOCKOTM, yaenmqmaarommia n3obpaxe-
HUe B AeCATKM 1 COTHU Thics4 pa3s (pwvc. 28).

B xone nposeaeHus bruonornyecknx nccnenoBaHUii BCE Yaue npume-
HRIOTCH UMDPOBbLIE MUKPOCKOMbI (PUC. 29). OHM BKJIIOHAIOT Te Xe CTPYK-
TYPHbIE 3NEeMeHTbI, YTO U OObl4HbIE CBETOBbLIE MUKpockonsl. OTnn4mn-
TeNbHOM 0COBEHHOCTBIO 3TUX MUKPOCKOMOB ABNSETCH BO3MOXHOCTb
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Puc. 29. Ludposoit mukpockon




5 8.

NONY4eHUA peasbHOro M3o6paxeHns obbekTa Ha akpaHe yCcTpoicTBa
W MOHUTOPA KOMMblOTEPa Bnaroaaps BCTpoeHHOM undpoBOI Kame-
pe, a TaKXe BO3MOXHOCTb AIONONTHUTENLHOMO LndpoBOro yBENNYEHNS.

Knerka — oCHOBHasl CTpykTypHas

n PyHKLUMOHaNIbHAA eanHULa
XXUBOro opraHu3ma

1. MoyeMy MMKPOCKOTN, C KOTOPbIM Bbl paboTaeTe, Ha3bIBAIOT CBETOBbIM?
2. Kak Ha3bIBaloT MenbYyanlume KPYNUHKKU, U3 KOTOPbIX COCTOMT MAKOTb NNO-
noe tomara?

CtpoeHue KneTku. Bel yoxe 3HaeTe, 4TO Bce >XKMBBIe OPraHU3MBI, 3a

KneTo4Has Mem6pana

A

LUutonnaama

HCKJIIOUEHUEM BHUDPYCOB, UMEIOT KJieToOuHOe cTpoeHue. Ku-
Bble OPTaHU3Mbl MOT'YT COCTOATH U3 OJHOW HWJIH MHOXKECTBa
KJIeTOK. B OHHOK/I€TOYHOM OpraHu3Me IPOUCXOAAT BCe KU3-
HEHHO BaXHbIe IIPOLeCcChbl, o0ecriedyruBaiolie ero cCyIecTBo-
BaHHe: IUTaHUE, AbIXaHue, OOMEeH BeIlecTB, pocT u T. 1. Ilo-
3TOMY KJIETKY CUMTAIT HAWMEHbIIIeN CTPYKTYPHOU U (PYHK-
IUOHAJIBHOM eJUHHUIEH JKUBOU HIPUPOIHI.

HecmoTpsa Ha Bcé MHOrooopasue, KJIETKU MMEIOT 00muu
IJIaH cTpoeHUsA. Karkgasa KiaeTKa MMeeT TpU o0s3aTe/ibHbBIe
COCTABJIAKIINE: KAEMOYHY MmemOpary, yumonaasmy
U zenemuuweckuu annapam (puc. 30).

LinTonnaama LiuTonnasama

Knetoynas membpaHa KnetouyHas membpana

b B

Puc.
~41¢- 30. Crpoenue kneTok: pacTeHmii (A), X1BOTHBIX (B) 1 rpuboB (B)
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Kaemounasa membpana He TOIBKO OrpaHUYHUBaAET BHY-
TPEeHHEE COAEePIKUMOe KJIIETKH, HO U 3allUIlaeT eé oT Hebia-
FONPHUATHBIX BIUAHUN OKpyKawlmeil cpeasi. Yepes Kie-
TOYHYIO MeMOpaHy IIPOMCXOAUT pPeryIupyemMbiii obMeH Be-
IIECTB MEKAY COIEPKUMbBIM KJIeTK! U BHEIIIHel cpejoi.

Ilox kieTouHON MeMOPaHON HAXOAUTCH MOIYKUILKOE CO-
AepPiKUMOe KJIeTKU, Ha3blBaemMoe yumonJgasmoii (or rped.
CJIOB KUMOC — cocy/ U nia3ma — obpasoBaHue). B Hell pac-
IIOJIararTCsA pas3/iMuHble OpP2aHoudvl (OT rped. OpzaHOH —
OpraH) U KJeTOYHbIe BKJIUeHnd. [luTonaazma oobefuHAET
BCe€ KJIETOYHBIE CTPYKTYPHI U oOeclieurnBaeT UX B3aUMOJeu-
CTBHE.

I'enemuueckuil annapam — BaXHeUIIass 4acTh KJIETKH.
VIMeHHO OH KOHTPOJIMPYET BCE IPOIEeCCHl KU3HeAeATEJIbHO-
CTH M OIIpeJieJisieT CIIOCOOHOCTh KJIETKH K CaMOBOCIPOHU3Be-
nIeHUIo. B KJeTKax pacTeHuil, KUBOTHBIX U rpuboB OH 3a-
KJIIOUEH B L0pe U OTAEJIEH OT IIUTOIIA3MBI A/lePHOM 00071049~
Koit. HaciieqCTBeHHBI MaTepuasl OPraHU30BaH B 0COOBIE
HOCHUTEJIU HACJEeACTBeHHOI MH(pOpMALUU — XPOMOCOMBL
(oT rped. xpoma — Kpacka u coma — tenbue) (puc. 31). OEn
XpaHAT UHGOPMAIIUIO He TOJBKO O KJIeTKe, B KOTOPOM OHH
HaxonATca. B HMX 3akogupoBaHa MHpopManua o6 ocobGen-
HOCTSAX BCEro opraHmsma.

OcoBGeHHOCTU CTPoeHus KNeTokK. KieTKu oprain3MoB, OTHOCAIIHUX -
cA K Pa3HBIM IlapCTBaM >XHBOU IIPUPOIBI, UMEIOT CBOM OCO-
oemHocTu. Haubosee ImIpOCTO YCTPOEHBI KJIETKU OaKTepWii.
Y HUX HeT A[pa, U FeHeTUYEeCKUH annapaTr paclojioKeH He-

KneTtka XpomMmocoma Monekyna — HOCUTENb
reHeTnyeckom nipopmaumm

Puc. 31. OpraHnsauus reHeTM4eCcKoro Matepuana KneTku
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IIOCPECTBEHHO B IMTOILIA3ME, MO3TOMY MX OTHOCAT K QO-
fAdeprHbim oOpzanuamam (puc. 32). Pacrenusi, rpubbi
H dXUBOTHBIX OTHOCAT K L0€PHbLM OPZAHUIMAM, TAK KaK
B KJIETKAX 3TUX OPraHU3MOB eCThb sjapa. Kinerku pacreHuin
U XXUBOTHBIX, KaK MPaBUJIO, COLEPIKAT OJHO AAPO, a KJIETKHU
rpuboB — nBa u Goutee.

Knerku G6axkrepuii, rpu6oB u pacreHuii, kpome memGpa-
HbI, OKPYJKalomniel KJeTKy, OOBIYHO UMeIOT 060n104KY (Ke-
MOYHYIO CMeHKYy), KoTopas BBINOJHAET OIOPHYIO (DYyHK-
IO ¥ onpenenser ¢popmy KiaeTku. OHa NpoHUIIaeMa JIJisd BO-
IbI, COJIeM U MHOTHX OpraHMYeCcKHUX BeIllecTB.

IThacmudst — opraHonfibl, B KOTOPBIX IIPOMCXOAUT 00-
pa3oBaHUe NMUTATEJbHBIX BEIeCTB U3 BOJABI U YIJIEKHUCJIOTO

ra3a ¥ ux xpasenue. [lmacTuasl ecTh TOJIBKO B IIATOILJIA3Me
KJIETOK PACTeHUM.

Pasuoobpasue knetok. KiaeTkn pacTeHHH, »KMBOTHBIX U T'PHOOB

A

B II€JIOM CXO/HBI 10 CBOEH OpraHu3aIii, HO MOT'YT OTJIUYaTh-
ca ¢dopmoii, pasmepaMu U OCOOEHHOCTAMH CTpoeHusA. Pas-
Mephl KJIETOK SAAEePHBIX OPraHWM3MOB COCTABJISAIOT IIPHUOJIM-
auteabHo 0,05 mm. Kinerku mMakoTu miaomoB apOysa 1o Be-
JIMYUHE [JOCTUral0T HECKOJbKHUX MWJLIMMETPOB M BUIHBI

HEBOOPYKEHHBIM IJIa30M. A JUIMHHBIE OTPOCTKHU HEPBHBIX
KJIETOK YeJIOBeKa JOCTHUIalT AJIUHBI 1 M.

Anpo

b

Puc. 32. Nosnepras (A) n apepHas (B) knetku
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cKOpnynbl opexa XIMY4YUX BOSIOCKOB INCTHEB

Pwc. 33. Paznoobpasune kneTok

KieTkH MOTyT UMeTh IapPOBUAHYIO, KyONUecKy0, 3Be3-
4aTyio, MHJINHIPUYECKYIO UJIH APYyTyIo hopmy (puc. 33).

Pasmepbsl m ¢dopMa KJETOK pPa3HOOOpasHbBI U B OCHOB-
HOM CBS3aHBI ¢ TeMH (GYHKIUAMH, KOTOpPblE OHM BBINOJI-
HSAIOT.

Knerkn 6akTepuil 3HaYMTeNbHO MeHbine. VX pasmepsnl
06614HO cocTaBasaT oKoJsio 0,001 MM, 1 UX ¢ TPYZIOM MOXKHO
pa3JM4YMUTh Ja’ke B CBeTOBOM MUKPOCKOITI.

XuznenearenbHoOCTb KnNeTkn. Jlnda KIeTOK XapaKTepHbl IIUTAHHE,
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JABIXaHHUE, POCT, pa3dMHOXXeHHe. B HUX nmpoucxoaaT npounec-
cel oOMeHa: noryolleHne, obpazoBaHue, pacilelJieHue U Bbl-
JleJleHue BelllecTB.

OO6men seuecmae Bcerja COIPpoOBOMXKIAETCA NpeBpalleHueM
aHepruu. Ins co3paHusA CHI0MKHBIX BellecTB u3 0oJiee 1npo-
CTBHIX HY’KHO 3aTpaTuTh 9Hepruio. Haobopor, npu paspyme-
HUU CJIOXHBIX BellleCTB B Npolecce AbIXaHUA dHeprusa obpa-
ayercs. Ira 3HEepPrus UCIOJb3YyeTCA Ha HYXKAbI KiaeTku. 06-
MEH BellecTB, CBA3AHHBIA C IIPEBPAINEHHEM JHEpPruu,
ABJIAETCA BaXKHENUIIUM CBOMCTBOM >XHUBOro. Bemjecrsa He-




Puc. 34. [leneHune KNneTku

HY>XHBIe U [Ja)ke BPeJHbIe JJIs OPraHu3Ma, o6pasoBaBIuecs
B mporiecce 0OMeHa BeIeCTB, BBIBOAATCH U3 KJIETKH.

KneTkn moryr pactu m pasmMHOMkaThCcsi. HOBBIE KJIETKH
HOABJISIIOTCA MYTEM JeJeHUA — M3 OAHON KJIeTKU I0JIy4aeT-
ca ase. Ilepex nesieHneM KJIeTKU IPOUCXOAUT YABOSHUE YHC-
jla XpoOMOCOM, IIPH KOTOPOM Ka’KJAasg XpoMocoMa KaK ObI KO-
nupyer cebsi. Korma sinpo nenurcsa, ero o6onouxa Ha Bpems
ucue3aeT U KOMUM KaXKAOW XPOMOCOMBI PACXOAATCA B IIPO-
THUBOIIOJIOXKHBIE KOHIIBI KJIETKH, I'le 00pasyioTcs ABa HOBBIX
anpa (puc. 34). B aTux aapax oKasbIBAIOTCS Te e caMble
HacJIe/ICTBEHHbIE 3aJaTKU, UTO U B UICXOLHOM fZIpe.

HecmoTpsl Ha pasiIu4usa B CTPOEHUHM, KJIETKU BCEX Opra-
HHU3MOB UMEIOT CXOAHBIN Habop oprasougos. He CyIIeCTBYeT
NPUHIUNHAIBHBIX OTJINYUI B paboTe UX NreHEeTHYECKOTrO All-
napara U B IPOIeCCaX, CBA3aHHBIX C 0OMEHOM BeIlecTs.

Takum o6pasom, npu BcéM MHOrooGpasuu pasauuui Bce

KJETKH XHUBBIX OPraHMu3MOB MUMET MHOI'O OGIIIBI'O B CTpoe-
HHMH 1 TIpOo1ieccax uU3HeaeATeJIbHOCTH.

* JNla6opartopHan pa6oTta «PaccmarpueaHme roToBbix
MUKpONpenapaToB KNETOK PaCTeHWIA, XXUBOTHBIX U rpuGoe»

1.

2

PaccmoTtpuTte npepnoxeHHble npenaparbl NpU ManoM yBenuyeHun
MUKPOckona. Y7o Bbl BUOUTE? YTO 3TO 3HAUYUT?

Paccmortpurte npenapartbl Npyu GONbLLIOM YBENUYEHUU MUKPOCKONA.
Kakylo dpopmy umeior knetku?

3apucyitTe HECKONbKO KneTok Kaxaoro npenapara. OTmeTtbTe Kne-
TO4HYI0 MemBpaHy, uMTonnasmy u sapo.

Chopmynupyiite n 3anuwinTe BbIBOL,
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KNETOMHAR MEMBPANA. OBONOYKA (KNETOYHAR CTEHKA).
UMTOMNASMA. FTENETUNECKHMA ANNAPAT. XPOMOCOMBDbI.
OPTAHOMAL. KAPO. NNACTUALI. NOANEPHBIE OPTAHU3MbI.
SOEPHBIE OPFAHM3MbI

Bonpocwi

1.1 KAy QyHKUMIO BLINONHKET KnetouHas membpana?

AN Kakux Knetok xapaxtepHa o6ono4ka (knetoyHas creHka)? Kakosa
ee pons?

3. | KGRy pOnb BHINONHRET rEHETUHECKNIA annapar KNneTkn?

4. | Kaxne npouecesl XM3HeneaTenbHoCTU NPOTeKaloT B Knerkax?

B yem saxnovaerTcs npuHumMnuansHas 0Co6eHHOCTL CTPOEHUA KNEeTOoK
OaNTEPHI, OTAMNAKWAR UX OT KNETOK APYrMX OPraHn3mMos?

6. | Kakne OpraHnambl OTHOCHT K A0SAEPHLIM, a KakMe — K SAePHbIM?
bﬁchmne novemy. Npuseante NnpuMepsl.

o

Mogymante

O Yyem CBH,ELETeﬂbCTByeT CXoncrTBO B CTpOEHMM N XXKMN3HeNEeATENBLHOCTH
BCeX Knertox?

MamsarTka

OcHoBHble NpaBuna BbINONHEHNS PUCYHKOB B Buonorum

Pesynbtathl M3yyeHua OMONOrMYecKkux o6bLEKTOB HEBOOPYXEHHbLIM
FNA3omMm, C NOMOLLBIO NYNbl UM MUKPOCKONA MOXHO 0POPMUTL B BUAE
PUCYHKA,

Mpw BbINONHEHWKM BUONOrMYECKOro pPUcyHka cnenyer cobniopgarth cne-
Ayvoume npasuna.

1. PuCyHOK fonxeH ObiTh akkypaTHbIM ¢ Bblpa3uTenbHbiM, ero getanu
M300paxaroTcs TOYHO U 48TKO. PucosaTth HY>XXHO TOMbKO TO, YTO Bbl
BMaUTE.

2. CpeacrtsamMn U306paxeHUs [ONXHbI BbiTb TONBKO TOYKU U JINHUWN.
Kaxayio IMHUIO HYXHO NPOAYMaTh U TOMNBKO NOTOM nposectn 6e3 OT-
pbiBa OT BymMaru. PUCyHOK B 6Buonorum He LWTPUXYIOT K, Kak npaswuno,
HEe pacKkpalluBatoT.

3. BbINONHAKT PUCYHOK MPOCTLIM, XOPOLWO 3aTO4YEHHbIM KapaHaawom
cpenHen MArkocTr (0603Ha4YeHHbIM TM unu HB).

4. Pas3mepbl pUCyHKa NONXHbI ObiTb AOCTATOMHO BONLLUKMMN: YeM BOob-
e 3NEeMEHTOB COAEPXMUT paccMaTpuBaeMblil BMONOruyeckuii 0ob-
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§ 9.

exT, TeM 60NbWwnM fonxeH BbiTb PUCYHOK, Mponopuwu pasmepa pu-
CyHKa 1 ero netanein o6a3arenbHO Ha[o CoOXPaHsiTh,

Ha pucyHke aenaot 0603HaYeHUsI C MOMOLUBIO NPAMBIX TOHKUX NAHUA
UM HEeNepekpeLLBaLWNXCA CTPeNnok. AneMeHTsl 0603HaYa0TCH
uMppamMu nnu maneHbkumMm Gykeamu.

Kaxabih PUCYHOK [OJIKEH UMETb Ha3BaHue, ykaszavus ob yBENNYEHUN
N OOBACHUTENbHYIO XapakTePUCTUKY OB03HAYEHHbBIX 3/IEMEHTOR.

OpraHnuam — eguHoe uenoe

1. Y7o Takoe knetka?
2. Kakosbl 00WMe 4epTbl CTPOSHUA KNneTkn?
3. OT 4yero 3aBMCAT 0OCOBEHHOCTU CTPOEHUNA KNeTku?

MousTue 00 opraHuame. Tesa )KUBOM IPUPOJLI HABLIBAIOT OPZAHU3-

mamu. OHU pasHOOOpas3Hsl N0 hOpMe, OKpacKe, pasMepam
U IpYyruM npusHaxkaMm. PasiuuarTcsas OHU IO OCODEHHOCTAM
KJIETOYHOI'O CTPOEHHU .

EcTb OUueHb MaJIeHbKMEe OPraHu3Mbl, COCTOAIIINAE TOJbLKO U3
ofHOM KaeTKU. UX Ha3bIBalOT 00HOKAemouHbimu (puc. 35).
IIpakTuuyeck® Bce OHM HEBUIUMBI [AJd IJVia3a 4YeJJoBeKa,
¥, 4TOOBI UX PACCMOTPEeTh, HYKHbI ONITUYECKHE IPUOOPHLI —
ayma, a Jiydile MUKpPOcKoIl. OIHOKJIEeTOYHBIE OPraHMU3MbI
eCTh Cpely pacTeHUui, KUBOTHBIX U rpubos. K HuUM Takxe
OTHOCSATCSH BCe DAKTEepHH.

Puc. 35, OnHokner

B WHdy30puns

OYHblE OpraHuamel: A — xnamugomMmoHaga; 6 — améba;

\
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KameHka-
NNSCYHbA

Yepenaxa . Upuc

Puc. 36. MHOrokKneTo4HbIe OpraHn3mbl

KpoMme OZHOKJIETOUHBIX B NPHUPOJE €CTh U MHOZO0KJLE-
mouHnble opraHuadmel (puc. 36). Tak Mx HazBaaWw NOTOMY,
YTO TeJa 3TUX OPraHMU3MOB COCTOAT M3 OOJILIION0 KOJIHAYEe-
CTBa KJIETOK.

HecMoTps Ha TO YTO MMEHHO KJIeTKA ABJIAETCA OCHOBHOM
CTPYKTYPHOHU M (PyHKIIMOHAJIbHOM eIUHHNILEHA 3KUBOTO, B IIPH-
posie BCTPEYarTCHd OPraHU3MbI, HMEII[He HEeKJIeTOYHOe
crpoeHue. K nexnemounwsim opranuamMaM OTHOCATCH 6U-
pycuot (puc. 37). CBOMCTBA KMBOI0O OHY IIPOABJIAT TOJIBKO
II0CJI€ TOrO, KaK IIPOHUKHYT B KJIETKU APYroro opraHu3ma.
B krerkax opraHmdMa-xX03sHMHA BUDPYCHI KUBYT M PasMHO"
XKAIOTCs, BBI3bIBAfA pas3jIM4yHBIe OOJIe3HU, y 4YejgoBera ITO
zpunn, KOps, zenamum Hu Ip.

OcHOBHbIE CTPYKTYpPbI OpPraHM3Ma: KNneTku, TKaHu, opraHbl, CH-
CTembi OpraHos. KieTka — oCHOBa cTpoeHMA U JKH3HEAEHA’
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Puc. 37. HOKNQTOMHBLIO OPTINWIMEL - BADYCHI

TEJALHOCTH OPPAHUIMOB. DACTCHUA, WMUBOTHLIX, IPpUbOB U
Gaicrepuit. JLs neex waeror xapakrepen o6IIUMA NJIaH CTPO-
CHUH, HO KJACTIKU MUOIOKICTOUHLIX OPIAaHU3MOB MOI'YT pas-
JUUATHCS IKAIC Y PASHLIX OPIAaHU3MORB, TAK U B COCTABE OIHO-
PO OPranmnaMa. Do CRIANO ¢ TeM, YT0 KaAJiad KJIeTKa Bbl-
noJiusieT onpejgencinnie hynnmnm (puc. 38).

Knetkn ronosHoro

Knetkn kpoeun
MO3ra

Knetku knweyHuka

Knetkun neyeHn

MbllLEeYHbIe KNeTKU

Puc. 38. Knetkn MHOrokneTo4Horo opraHmnama
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Kaetkn, cxoansie no crpoenuio, 06beIHHEHHBIE BbITNO]-
Heruuem obuieit pabornl (PYHKIIHH), H MENKACIMOUHOC B€LUe
cmeo, cBA3LIBaKIIee KIETKH, 00pa3yioTr mkanu. B MHOro.
KJIeTOYHBIX OPraHMaMax MHOTO pasHbIX TKaHei. Hanpumep,
V 4eJJOBeKA M JKMBOTHBIX BbIIEJSIOT UeThbipe THIA TKaHEeM:
anumeauarvnas (noKpoeHas), cOCOUHUMENbHAR, Mbluley.
Hasa A HepeHnas (puc. 39). Bce 3T TKAHU BBINOJIHSAIOT Clle-
nuduyeckne GVHKINH, 06ycI0BIeHHBIE 0COOEHHOCTAMH HX

CTPOEHMUHA, — 3allMTHYIO, ONOPHYIO, IMUTATEJIbHYIO, TPaHC-
NMOPTHYVI, COKPATHTEJIbHVIO H JIP.
Trkaun obpasyioT opzambt (OT rped. opzaHoH — Opyaue,

MHCTPYMeHT). Opzan — 3TO 4acThb MHOTI'OKJIETOYHOI'O Opra-
HHU3Ma, nMelpnias ocoboe cTpoeHUe U BBINOJHAKIIAA B HEM
onpeaedeHsvio ¢yvHKOUoO. Hanpumep, KopeHb, JIUCT, liBe-
TOK — OpPraHbl PaCTeHHWI; cepjle, IleYeHb, JErKue — opra-
Hbl XKMBOTHBIX (puc. 40).

Oprath B CJOX¥HO YCTPOEHHBbBIX MHOTOKJIETOYHBLIX Opra-

HM3MAax OG'LE,EIHH@HbI B 0006]:16 KOMIIJIEKCBL — cucmembi
TKAHWM PACTEHUU TKAHU XNBOTHbIX
Ob6pa3oBarenuHbie AnurenuansHblie
NoxposHme
CoepuHuTenbHbIE
. 3 ‘ s: 3
MblleyHble
Nposoasume
Mexannieckmne HepeHas

Puc. 39. MHoroo6pasmne TkaHei XMBOTHbIX U PacTeHWiA




Mo4ku

Xenynok

‘» _‘;/

Jlérkne

KuiueyHmnk Nucr Cems

’ Crebenb

Cenes3eHka

Puc. 40. MHoroobpasue opraHoB y passiniHbix OpraHM3moB

0p2an0é, KOTOphle 00eCeuynBaoT XKU3HeAeATeIbHOCTh Ta-
KHX OPraHN3MOB.

Hanpumep, B opraHusmMe 4esioBeKa BBIJEJISIOT Te Ke CHU-
CTeMbl OPraHOB, YTO U y MJIEKONHUTAIOINUX: NOKPOSHYIO,
0nopro-08uzamenvnylo, OblXAMEeLbHYI0, KPOBEHOCHYIO, Nu-
wesapumebHyr, svidesumenvuyio u np. Kaxgasa cucrema
npejcTaBiasseT cCOO0H IrpyIy OPraHoB, KOTOPHIE BBITIOIHAIOT
B OpraHu3Me KakKy-To 001y (yHKIuIo (puc. 41). Coso-
KYIIHOCTh BCEX CHCTEM OPraHOB 00pasyeT 1eJIOCTHBIH MHOIO-

KJIETOYHBIA OPTaHU3M.

B3aumocea3b CTPYKTYp opraimama. KieTku, KoTopsle BMecTe BbI-

MONTHAIOT KaKue-JIu00 QyHKIMKU, HATIpUMep 00eCHeYUBaioT
ABMKeHHe, 00pasyloT TkaHu. TkaHu 06pa3yioT oprausl, Ko-
TOPBIe OO'BEINHAIOTCA B CHCTEMBI OopranoB. Tak, v yejoBeka
MBILIIEYHbIE KJIETKH BXOASAT B COCTAB MbBIIIIEYHOA TKAHU, MBI-
IIeYHaA TKaHb 00pasyeT CKeJIeTHBIe MBIIIILI, KOTOPbIe BXO-
AAT B COCTaB OIIOPHO-ABUTATEJILHON cuUcTeMbl. Bece cucremsl
OPraHOB COCTaBJIAIOT IeJIbIM opranuam. Pabora cucrem opra-
HOB HampagsJieHa Ha JOCTUKeHUe pe3yJbrara, Heo0XogumMoro
AJIsA BCEro opranusMa.
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MNuuwesa- HepBHasn

OnopHo- [bixatensHas  MbiwedHas KpoBeHOCHas
puTenbHas

OBUratenbHas

Puc. 41. CuctemMbl OpraHoB 4enoseka

Taxum 06pa3oM, B CTPDO€HUN MHOIOKJIETOUHOT'O OPraHua-
Ma BBIAEJAIOT CJAEAVIOIIHEe YPOSHU OPZAHUIAYUU:. K
MOYMbLIL, MKAHeSbLll, OpP2aHHbLiL, cucmemHblit (YposeHs
cucmem opzanos), 0p2aHu3MeHHbLiL (puc. 42).

B peayabraTe cIa)XeHHOI paboThI CTPYKTYP BCeX YPOBHeH
OpPraHU3aI[MH MHOI'OKJIETOUHBIN OPraHMU3M JKHUBET U pPa3BH:
BaeTcd Kak enuHoe nenoe. [Ipu aTtom oH cnocobeH pearupo-
BaTh HA M3MEHEHUs, KOTOpbIe MPOMUCXOAAT B HEM CAMOM

M OKpYy2Kaloiel cpeze.

OPrAHU3MbIl: OAHOKJIETOYHbIE, MHOIOKJIETO4HBIE,
HEKJIETOYHbIE. TKAHb. OPFAH. CUCTEMA OPrAHOB.

OPrAHU3M. YPOBHU OPTAHU3ALIUUA

Bonpocei
1. | Yro npeacTaBnaioT co6oi opraHnambl? Kakue oHu GbiBaloT Mo Kne-
TOYHOMY CTPOEHUI0?
2. | HazoBWTE OCHOBHbIE YPOBHWU OpraHvM3aumMv MHOrOKNeTO4YHOro opra-
HU3Ma.

3. | Yto Takoe TKaHb?
4. | OT 4yero 3aBUCUT HANNYNE PA3NNYHbBIX OPraHOB Y PACTEHWUIA U XUBOT

\Hux?




CUCTEMA
OPIrAHOB

OPrAHU3M

Pwnc. 42, YpoBHu OpraHmsauuv opraHm3ma
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Mogymanre

Kakosa npuuuHa pasHoobpasusi Gopmbl M pa3mMepoB pPas3nintHbix
KNEeTOK, TKaHel, OpraHoB 1 CUCTEM OpraHoB B MHOTOKJIETOYHOM Opra-

HU3Me"?

§ 10. XunsHenesTenbHOCTb OPraHM3MoOB

PO OO O OO OTOOODBDO OO
1. Y7o cobou npencrasnser knerka?
2. OT 4ero 3aBuCcUT MHOroo6pasue XMBbIX KNeTok?
3. Kakne cBOMCTBA XWU3HM XapaKTepHbl ANS KNeToK?

n poueccshl XU3HeneaTesibHOCTU OpPraHn3mos.

Bce oprasuame

MPOABJISAIOT OCHOBHBIE CBOMCTBA »KXMBOI'0: OHM 0OMEHMBAIOT-
cdA BellecTBaAaMM C OKPYJKalolleld cpesloil, ABUTAlOTCA, PACTYT,
pa3BUBAIOTCSA, AAIOT IIOTOMCTBO. ITUMHU CBOMCTBAMU >KUBBIE
OpPraHU3MbI OTJIMYAIOTCS OT TeJ HeXKUBOU NIPUPOJbI.
CpoiicTBa *KU3HU HABJIAIOTCA NPOABIEHUEM WU DE3YJb-
TATOM OCHOBHBIX NPOYECCO8 HUu3HedeameibHocmu, npo-
TeKalnuXx B opranuadme. Cpeay HUX MOYXKHO BBIIEJIUTh: [TATA-
HHUe, [bIXaHUe, BhlJleJIeHue, Pa3pa’KuMOCTh, Pa3MHOKEHHe,
pocT, pa3Butue u Ap. O6IIMe TPUHIUIILEL IPOTEKAHUSA 3THX
IIPOLIECCOB eAUHBI /IS BCeX OPTaHU3MOB, HO €CTh U Pa3JIUYHs,
CBsA3aHHbIE C OCOOEHHOCTAMHU CTPOEHUS 1 00pa3a KU3HH.

Muranuwe. Bce xuBBIe OpPraHU3Mbl numaromcsa. B nponecce nura-
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HUA B OPTraHMU3M IIOCTYHAIOT BeIlecTBa, HeOOXOAUMBIE JIf
pocTa, pasBUTHA, ABUIKEHUA, PA3MHOKEHUA U APYTUX IIPO-
IIeCcCoB.

YesoBek, HAIpUMEpP, IIUTAETCSH PasHoOOOpa3HoOM IHIIEH.
ITO MSACO, MOJIOKO, OBOLIH, GPYKTHI 1 T. 1. B cocTas 3Toi nH-
LY BXOAAT OpraHuYecKue (0eTKU, )KUDPBI, YTIIeBOgbI) U HEOP-
raHudeckue (BoJa 1 MUHEpaJIbHbIe COJIM) BelrecTBa. Tak xe,
morJyionjasi OpraHUYeCKHe BeIleCTBA U HeOOoJ/ILIIoe KOJuYe-
CTBO HEOPraHUYECKUX, IIAUTAITCA YKUBOTHBIe. ONHM 3KUBOT-
HbI€ HCIIOJIB3YIOT B IIUIIY TOJIBKO PACTEHUS, APYTHe MUTAIOT-
cs TOJIBKO JXUBOTHBIMHU, TDETbU — BCeSHBI, T. €. MOLYT

OIUTATHCA KAK PACTUTEJIbHOM, TAK U YKUBOTHOM UL,



WHave nurarorca pacreHus. OHM MOAy4aOT U3BHE JHUIID
YITIeKHUCJIBIN I'a3, BOAY U PACTBOPSHHEBIE B Hell MHHepaJlbHbIe
COJIM, & OPTaHUYeCKHe BellleCcTBa 00pasyoT caMU, UCHOJIb3Y
IJIs1 3TOTO dHEPrui csera. bes cBera pacrerune norubaer, no-
TOMY 4YTO He MOXKeT 00pa3oBBIBATh O€NKH, dKUPHI, YIVIEBOABI,
HEeOOXOZUMBIE eMy LA XKHU3HH, KAK U BCeM »KMBBIM OPraHM3-
MaM.

ITo criocoby nmosryuyeHUsI OPraHUYEeCKHUX BeIecTB AJIdA ITATAa-
HUSA OPraHU3MBbI MOXKHO pa3/ieJIUTh HA ABe I'PYIINBLI — A8MO-
mpo@ut (OT rped. agmoc — caM U mpog) — IUILA) U 2emepo-
mpo@wt (OT rped. cemepoc — apyroit 1 mpog — nuina). K ae-
mompogam OTHOCAT PACTeHHs U HEeKOTOpble OaKTepuu,
CIIOCOOHBIE CaMOCTOATENIbHO 00pa3oBbIBATH OpPraHUYECKHe
BellleCTBAa U3 HEOPraHWYECKHUX. Bce »KMBble OPraHU3MEI, ITH-
TaloIIuecss I'OTOBLIMH OPraHMYECKHMMM BelleCTBAMM, SBJIA-
I0TCS 2emepompogamu.

MuuiesapeHue un Bbigenenune. IIpoayKTE IUTAHUSA, HOCTYIMBIINE
B OPraHU3M, B IIpOllecce NUllleBapeHus nepepadbaTsIBaOTCH.
M3 HUX BO3HMKAIOT HOBBIE BEINECTBa, KOTOPble OPTraHM3M
HACOOJIb3YET IJIS IIOCTPOEHHUsI CBOETO TeJsia B IIPOIlecce pocTa
1 passutuda. HeHyskHBIE OpPraHU3My BellleCTBA YIAJIAIOTCH
Hapyxy.

AbixaHue. Bee XUBBIe OPraHU3Mbl HYKJAIOTCA B 9HepPruu. OOBITHO
[IOJIy4YeHHUe 3HEePI'uU IIPOUCXOAUT 3a CUET dbvtxanHun. Kucio-
POZ, TOIJIOINAEMbIii OPraHU3MOM W3 OKPYIKAaIOlel cpemsl,
B3aMMO/IEMCTBYET CO CI0KHBIMH OPTaHUYECKUMHU BelllecTBa-
MH, paciensgdasa uXx. B pe3yJjbTaTe BbIAeJIdeTCs JHeprus.
A obpasoBasimuecs 60ee IPOCTHIE BEIECTBA, B TOM YHCIIe
YIIeKHUCJIBIY a3 ¥ BOJla, YAAJAIOTCA U3 Opralusma.

OOmeH Bewecrs. ITuranue, qpIXaHUE U BBIJEJIEHUE ABJISIOTCSA COCTAB-
TAOIMUMY 06 Mena 6euyecmeé. Y OJHOKJIETOUHBIX OPraHU3-
MOB 00MeH BerecTB MpOTEeKaeT B ONHON-eAUHCTBEHHON KteT-
K€, a8 y MHOroKJIeTOUHBIX 3aJeMCTBYIOTCA CTPYKTYPHI npak-

THYECKH BCeX YpOBHEi OPraHW3aI[Ui OPTaHH3MAa, OT KJIETKH
A0 cucTeM opranos.

Poctu
Passurtune. Bee OpraHu3Mbl PacTyT U pa3BuBaiTcs. Pocm —
9TO yBeJIuyeHUe pasmepoB Tesa. OpraHu3MBl PacTyT ¢ He-
OMMHAKOBOH CKOPOCTHIO: OHU — OYEeHBb MeJJIEHHO, Apyrue —
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OuicTpo. OXHM OPraHM3MBbl, TAKHE KaK pacTeHUd, pacTyT Be
JKM3HB, a IPyTHe, HATIPHMep KUBOTHbIE, — TOIBKO Z0 OTpe-
IleJIEHHOTO BO3pacTa.

Pa3sumue opraauama IpPOSBISAETCH B mocae10BaTe k-
HOM M3MEeHeHHUHM ero CTPOeHus U IPOIeccoB JKUBHEAEeATE b
HoctH (puc. 43). OcobeHHO 3TO XOpOILIO aaMueTHo Ha HPHMe:
pe MHOTOKJIeTOUHBIX OPraHM3MOB: U3 o/{HOH -e IMHCTBEHHO}
KJIETKH B IIpolnecce pa3BUTHA ¢dopmupyeTcs I1eJIOCTHBIA Op-
raHU3M.

PazmHoxeHnue. Emé oaHo yAMBUTEIBHOE ¢cBOMCTBO J»XMBBIX Opra-
HH3MOB — CIIOCOBHOCTH JaBaTh MOA00HOE cebe TTOTOMCTBO,
V BOJIKOB pOXKAAlOTCSA BojaUaTa, y KOIIKH — KOTATAa, H3
MKDPUHOK DBI6 BBIBOJAATCHA MaJbKH, KOTOPBIE PACTYT M IIpe:
BpAIalOTCA BO B3POCJBIX PBIO, U3 CEMAH MMIIEHHUIILI BhIPAC-
TaeT B3pocioe pacTeHHue IIIIeHUIIbl, 4 U3 CeMAH II104COJIHEeY-

HUKA — MOACOJHeYHHUK (puc. 44). ITOT NpoIilecc Ha3bIBaeTcq
pasMHOXKEeHHEeM.

I’ ", e

y
.

vwwweg

| |4
B

b

Puc. 43. POCT 1 pa3B1THE Y MHOTOKJIETONHBIX XXMBOTHLIX (A) 11 pacTeHuii (B)
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Puc. 44, Pa3MHOXEHUE XUNBbIX OPraHnM3mMoB

PaaapaxumMocTb. OTBeTHadA peaKI 1A JKUBbIX OPTaHU3MOB Ha BO3/Ieii-
CTBHE Pa3JIMYHBIX pa3fparkuTejle U peardpoBaHHe Ha HUX
COOTBETCTBYIOIIMMHU U3MEHEHUAMH Ha YPOBHE KJIETKH, TKAa-
HY WJIH BCEro OPraHU3Ma Ha3bIBAeTCHa pa3dpaixcumocmuvio.
PaznpaxmMOCTh IIO3BOJIAET OPraHU3My IIpUCIIOocabIuBaThLCH
K UBMEHAIOIUMCS VCJIOBUAM KU3HH.

Bce nepeunciieHHbIE IPOIIECCHI YKU3HEeATEIbHOCTH TIPO-
TEeKalT B OpraHM3Me TOJbKO BO BPEMSA €ro XU3HHU U [IoCJIe
CMEPTH MMOJIHOCTHIO IIPEKpaliaroTc.

NPOLECCHI XU3HEAEATE/IbHOCTU OPFAHU3MOB: NMUTAHMUE,
AbIXAHUE, BbIAENEHUE, OBMEH BELLECTB, POCT, PA3BUTHUE.
PASMHOXEHME, PA3PAXXMMOCTb. ABTOTPO®bI.
FETEPOTPO®bI

Bon OCbhl

Kakne Npouecchbl X1U3HeaeaTenbHOCTU OPraHM3MoB BaM U3BECTHbI?

B 4yém 3aKNI0YaeTcss 3HaYeHMe nuTaHua A9 XU3HEeOEeATEeNbHOCTU
OpraHnamog?
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3. | Kakyio po/ib Urpaet AbiXxaHue B X1U3Hu OpraHM3mMoB?
4. | Yro Takoe o6meH BelwecTs?
5. | Kakoe 3Ha4YeHue nmeet paszMHoxeHue?

MogymanTte

MoyeMy HapylueHue paboTbl Kakor-1Mb0 CUCTEMbI OpraHos MOXerT
NPUBECTU K HAPYLIEHWIO XN3HEAEATENbHOCTU MU Aaxe rubenu scerg
opraHuama? [loarsepaute NpMMEPOM Ball OTBET.

3agaHue

bpmae.u.me NpUMEpPbI PasapaxXuMoCTU Y YeNloBeKa.

3HaeTe un Bbl, 4YTO...

N3 cemeHun aBkanunta BCEro 3a CeMb JIET MOXeT Pas3BuUTbLCH aepeBo

19 m BbicOTOM 1 1,5 M B 06xBate, HekKoTopble BUabLI 6ambyka 3a cyTku
MOryT BblpacTtu bonee 4yem Ha 1 M.

§ 11. PazHoo6pa3une opraHnamos
e oe OO BPOODOPOES

1. Kakue rpynnbi XXMBbIX OPraHM3mMOB Bbl 3HaeTe?

2. Ha xakue rpynnsl opraHu3mbl 4ensT no TUNY NUTaHUA?

Muoroo6pa3sune oprannamos. B HaCTOsilI[ee BpeMs Ha Halled Ija-

HeTe HacuuTbIBaeTcsa Oosee 3,5 MJIH BHIOB JKMBBIX 0pra-
HHU3MOB, HO MHOT'ME YY€HbIe CUMTAIOT, YTO UX 3HAUUTEJIHBHO
Oonmbiire.

JKuBEIe Opranusmer, BosHUKHYB Ha BeMie 0KOJIO 4 MDA
JIET Ha3ax, MIOCTOAHHO Pa3BUBAIOTCS, U3MEHAIOTCHA, IIPUCIIO-
CabIMBafACh K YCIOBUAM jKUBHHU B oKpyskatomeil cpene. Mx
OI'POMHO€ MHOTo00pasue aBisieTcs pPe3yapTaToM npncnocoﬁ*

JIEHUA K YCIOBUAM KHU3HHU B IIPOIecCe MIPOAOJIXKAUTETHHOT'0
HCTOPUYECKOT'O PA3BUTUH — Jsonwyuu.

Knaccudpukauua opranmamos. Yr0o65! pasobpaTscsa BO BCEM MHOTI'O-
o0pasuu OpPraHM3MOB, YYEHBIE O0'beINHAIOT UX B TPYIIIBI
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i IPHCBAMBAIOT KAMI0M Irpyrie HasBaHue, T. e. KJaccupu-
LHUPYIOT UX.

Knraccugurayus — pacrpesesnenue Tex Win UHLIX 065 -
eKTOB I10 Kjlaccam (oTjesnam, paspsagam u T. II.) B 3aBUCUMO-
CTH OT MX OOIIMX IIPU3HAKOB.

B mpornecce U3yYEHUS HOBBIX OOBEKTOB B OTHOILEHUM
KaJ0TO M3 HHUX HCCJIeOBATeNb JOJKeH CHeNaTh BbIBOI:
NPUHAAJIEXKHUT JIM OH K YXKe YCTAHOBJICHHBIM KJaccudukra-
NUOHHBIM IPyIIaM HWId HeT. B HexkoTopwix ciayyasx mpu
aToM OOHaApPyYXUBaeTCd HEOOXOAMMOCTE IIEPEeCTPOMKH CyIIle-
CTBYIOIIEH CUCTeMbI KJIacCupUKaAIIAH.

Hayky, uayJaionyio MHOroo06pasue BUJIOB KMBBLIX Opra-
HU3MOB, Has3bIBAIT cucmemamukou (0T rped. cucmema-
MmuKoc — yInOpAJOUYEeHHBIH).

MpuHUMN POACTBA U €ro MUCNoONb30BaHue B OMONIOrMYECKUX UC-
CNnefoBaHUAX. YJyEHble-CUCTEMATHUKH paspadoTayin npa-
BHJIA KJIACCH(UKANUKU OPraHM3MOB, C IOMOIIbIO KOTODPBIX
onpeaeasaloT UX IIOJOXKEeHUue B CHUCTeMe XUBOH IIDUPOABLI U
IPUHAAIEKHOCTh K ONPEJENEHHBIM CUCTEMATAUYECKUM €/I1-
HunaMm. CoBpeMeHHBIe KJIacCUPUKAINU 00BEKTOB IKHBOIL
IPHUPOJBI IOCTPOEHEI 110 npuryuny podcmea. IIpuaaTO Cun-
TaTh, YTO JII00OW KOHKPETHBIH O0BEKT HOJKEeH IIOCJeqoBa-
TeJILHO IPUHALJIEHKATh KO BCEM BBIJEJIAeMbIM CUCTEeMAaTHYe-
CKUM KaTeropusiM, UMeTh CBOH ONDeIeIEHHBIA PAHT. _

OcHOBHOW cHCTeMATHYECKOH eNUHHWIEH SABIAETCH BUI.
Bud — rpynmna ocofeii, CXOZHBIX 110 OCOGEHHOCTAM CTpOe-
HHUA, IIPOIECCOB YKU3HELeATEeJIbHOCTU U 00pasy KU3HH, IaF0-
IIAX IIPU CKPENUBAHUH ILJIOJOBUTOE IIOTOMCTBO 1 HACEJISIO-
WX OIIPeAEeNEHHYIO TEPPUTOPHIO.

BiskoposcTBeHEBIE BUABI 00beAUHAIOTCA B podbl. Biius-
KWe poabl, UMelolnue obilee IPOUCXOXKIeHNe, B CBOIO OUe-
penb, obwemumsaOTCA B cemeiicmeéa. Bimskme cemelcTBa
O0BbeIMHSAIOT B cHCTEMATHKE pacTeHuil B nopAdKuU, a B CUC-
TEMaTHKe }KUBOTHBIX — B ompsa0sl. Biu3Kue NOPAJKHA U OT-
PANBI 06 beIMHSAIOT B Kaaccol. Kiaccsl 06BeJUHAIOT B CUCTe-
MaThKe pacTeHuU B omoenbl, B CACTEMAaTUKe JKHBOTHBIX —
B munwet. Orgensl u Tuns: 0656 IUHAIOTCS B YA PCMEQ.

B macroamiee BPEMs CYIIeCTBYIOT KJIACCH(DUKAIIAHA C Pas-
JTMIHBIM KOJIMYecTBOM LAPCTB. B IIKOJBHOM Kypce 0moJIo-
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3< \ .
R LAPCTBA XMBbIX X i
:\ € OPTAH3MOB - ” ‘d]

™

Baktepun

w

KMBOTHbIE

MpnbsbI PacteHuns

Puc. 45. LlapCcTBa XUBbIX OPraHn3MoB

'MU Mbl UCIIOJIb3YEeM KJIACCUPUKAIIAIO, B KOTOPOH BBEIAEIAIOT
YeThIpe LapCcTBa JKUBBIX OPIaHU3MOB (puc. 45).

Jlenenue OpraEMYEeCKOro Mupa Ha YeThIpe IapCcTBa —
Bakrepuu, I'pubsi, Pacrerua u usorasie — mocraTouno
000CHOBaHHOE C 3BOJIIOIIMOHHON TOUKHU 3PeHUS.

Bricmieil eguHuIedt 6UOJOrMYECKON CHUCTEMATUKMN SBIS-
ercda umnepus, OHa O0BEAVHAET BCE JKUBbIE OPraHU3MBI.
Umnepusa noapaspenserca aBa Haduapcmea: dosdepruble
Opz2aHu3MmbL, UIA NpOoKapuomst (OT JaT. npo — mnepen,
paHbpllle U Irpedy. KapuoH — sAP0), K KOTOPBIM OTHOCATCH
baxTepun, unaHobaxkTepun, apxebakTepuu, u KdepHble op-
z2anu3moL, Wi dyKapuomust (OT rped. ey — XOPOII0, MoJI-
HOCTBIO ¥ KAPUOH), — PaCTeHUs, I'PUOHLI U KUBOTHLIE.

Paccmorpum npumep kKiaaccudurauuu ajas Bepéssr mo-
BUcJa0# (puc. 46).

HaanapcrBo — AaepHble, niim OyKapuoThI.

IlapcrBo — Pacrenus.

Otpen — IlokpeiTOocemeHHbIe, uau [[BeTKOBBIE.

Knace — JIBysnonbHbBIE.

Ilopsinoxk — BykouserHble.
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Bun ‘ Bepésa nosucnas

Pop,

Bepéaa

CemeiicTeo Bepésosblie

BykougeTHble

ABynonbHbie
LiBeTkoBble
LlapcTtBo

PacteHus

Hapuapcteo QyKapuoThl

Puc. 46. lNpumep knaccndurkaumm B CUCTEMATUKE PaCTEHWIA

CemeiicTBo — Bepésosnie.

Ponp — Bepeésa.

Bup — Bepésa moBucias.

Bupycv. BBIAEJNAIOT B OTAEJIBHYIO TPYNIy OPraEU3MOB.
HexkoTopsie yu€HbIE CUUTAIOT UX OTAEJIBHBIM CAMOCTOATEb-
HBIM I1apcTBOM. BUpyCHl pacnpoCTpaHeHsI B IPAPOIE MOBCe-
MecTHO. OHU ABIAIOTCA BHYTPUKJETOUHBIMU MMAPA3UTAMH
U ITOPaKarT OPraHU3MbI U3 BCEX I'PYILI YKUBBIX CYILIECTB.

SBOJIIOLUMSA. KITACCUDUKALIUSA. CUCTEMATUKA. BUA. POA,.
CEMEWCTBO. NOPSA0K. OTPA/A: KNACC. OTAEN. (TUN >
UAPCTBO. HABUAPCTBO. O AEPHbIE OPTAHU3Mb,

W NPOKAPUOTbI. SAEPHBIE OPFAHU3MbI, UK 3YKAPUOTHI

Bonpoce:
1. | Y70 nayuaer cucremarvka?
2. | Kakne cuctematuueckue enHnLb Bbl 3HaeTe?
3. | Kakue uapcTea xusbix 0praHM3MOB BaM M3BECTHbI?
4.

4710 Takoe BuAa?
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Mogymanrte

Ekaxoh LeNbio KnaccnduumpyotT opraHn3ambl?

Sagavmne gans niwbo3HaresnibHbIX

Mcnonb3ys OONOAHUTESNbHBLIE UCTOYHUKU MHAOPMaALMK, COCTaBbLT:
npumMep knaccudukaumm On8 XOpoLo BamM U3BECTHOINO pacTeHug
M XUBOTHOIO. '

3HaerTe in Bbl, YTO...

Ewe B XIX B. y4€Hble aenunun BCce opraHM3Mbl Ha [Ba uapcTea: pac-
TEHUS U XUBOTHble. B XX B. cucremartmka, kak u gpyrme uonoru-
Yeckue Hayku, OypHO pasBuBanach, y4EHble OTKPbIBaNM 0COBEHHOC-
TV CTPOEHUSA, XU3HeaeATeNbHOCTU N pa3BuTis opraHn3moB. B pe-
3ynbTate M3 LapcTBa pacteHuin Obinv BbloeneHbl LapcTea bakrepuit
u rpnbos.

Ana rex, KTo xo4yer 3Harb 6onbLUE
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(ny6okoe nay4yeHue pasnuyHbIX rpynn OpPraHM3mMoB OAET y4YEHbIM-CU-
cTeMatukam noBof A5 CO30aHUS HOBBIX Knaccuowukaumin opraHms-
MOB. Tak, MHOrMe COBpEeMEHHble y4€Hble BbIOENSIOT B HaaLapcTse
AnepHble ewe oaHy CaMOCTOSITENbHYIO rpynny opraHnamos — [1po-
TUCTbl — OpraH13Mmbl, TeNI0 KOTOPbIX He 0BpasyeT HaCTOALLMX TKAHEN.
B Hero Bko4aloT BecbMa PasHOPOAHbIE OPraHN3Mbl — OOHOKIETOM-
HbIE, KONOHWaNbHbIE N Aaxe MHOrokneToYHble. Mo CTPOEHUIO KNeToK,
TMnam nuTaHna 1 NnepeiBnxXeHns, xapaktepy Pa3MHOXEHUA OHWU MO-
YT HANOMWHATL N XNBOTHBIX, U rPUBLI, U pacTeHus. Cpeawn pacreHuit
K 3TOW rpynne npuHaanexar BOAopocnu. letepotrpodHbie npoTucT!
npeacTasneHbl NPOCTENLLMMN XUBOTHLIMU U rpnbonoaobHbIMK opra-
HU3Mamu,

Hekotopbie yyéHble npeagnarakt n gpyrue Knaccupukaumm xmsblx
OPraHn3mos, B KOTOPLIX BbIAESAIOT no 20 n 6onee yapcrs.

OueBunaHo, notpebyeTcs ewe Hemano BPEMEHW, Npexae Yem y4yeHble

npuayT K o6LWeMy MHEHUIO 1 paspaboraloT eguHyio Knaccudpukaunio
XNBbIX OPraHM3mMos.



§ 12 . LlapcTBo baktepun:

MHOroo6pasve u aHayenue

{.Ha ocHOBaH"“ KaKoro npu3Haka GBKTGDHH BblAeneHo B oTaensHoe uap-

crBo?

2. Kakue 60ne3Hu, Bbi3biBaembie GakTepuamu, Bbl 3Haete?

Puc, 47

wame Bakrepui

BbBaxmepuu (or rpeu. ﬁa,fcm(epu(m - HaJlovuKa) — rpymna
O/JHOKJIETOYHBIX OPranusmoB. Mx kierku umeror pasmuy-
ayio popmy (puc. 47).

ITo cBOeMY CTPOEHMIO M JKUBHEAEATENbHOCTU GaKrepun
B 3HAUUTEJIbHOM CTENIEHU OTIUYAIOTCH OT APYIUX HUBBIX OD-
raHu3MOB.

KieTku OOJbIIMHCTBA OAKTEPUN MOMXHO VBUAETH TOJBKO
npu OOJBIIOM yBeTWYeHUH MUKpocKona. [[nuua 6onbimun-
cTBa OAKTEepUH IIPUMEPHO B THICAYY pPa3 MeHbLIIIe MUJLJINMe-
Tpa, a KJEeTKM Hambojee MeJIKUX IIapOBUAHBIX GakTepuit
UMeEIOT B luaMeTpe BCero OgHy AeCATUTBICAYHYIO JL0JII0 MUJI-

aumetpa (0,0001 mm). OTanaurenbHaa ocobeHHOCTL GaKTe-
pUIl — JOBOJBHO MPOCTOE YCTPOMCTBO KJeTKU. B Hell Her
0(OPMJIIEHHOTO AAPa, OTHEJEHHOTO OT NUTOILJIa3Mbl MeMOpa-

Hoii. Kak mpaBmio, KJIEeTKU O0JbIIINHCTBA OaKkTepUil TOKPHI-
THI IJIOTHOM 000J104YKO0# (puc. 48).




feHeTU4YeCcKuin maTepuan
Ob6onouka (koNbLEeBasi XpOMOCOMa)

LlnTonnaama

Puc. 48. CTpoeHue knetku baktepumn .

PacnpoctpaneHue 6aktepuii. Ha maeir niiaHeTe IPaKTHIECKH He,
MecTa, rae ObI He BcTpeuanuch 0akTepuun. FIX MHOTO B IO4Be

B BO3ZIyXe U B BOJE.
O6uraior 6aKTepuH M B OPraHM3MaX PACTEHUM, KUBOT
HBEIX U 4yeJoBeKa. Hampumep, Ha Teje 4eJI0OBEKAa U ero OJex
e TOCTOSHHO IIPUCYTCTBYIOT pasHooOpas3Hblie OaKTepuu
Ocob6eHHO MHOT'0O X B POTOBOM MHOJIOCTH, B KMIIIEUHUKE, Hi

OTKPBITHEIX YHAaCTKax KOXH.

M3HepeaTenbHOCTb OakTepuin. Ogau GaKTepUU HYXKIAIOTCS B KHUC
Jiopozie, a Apyrue, HaobOpPOT, KUBYT TOJABKO B OECKICJIO
ponHOU cpezse. BerpeuaroTesa M Takue BHIBI, KOTOpPKBIE CIIO0
COOHBI KUTH KaK B KMCJIOPOJHOM, TAK U B OecKMCIOPOLHOI
cpenax.

BonbminncTBO 6aKTEPUI TUTAIOTCH TOTOBBIMMU opraHmuue
CKMMH BEI[eCTBAMH, HO HEKOTOPBIE CIIOCOOHBI CAMOCTOS
TeJbHO 00Pa30BEIBATH OPTAaHUUECKUE BeIllecTBa M3 HEOpra
HUYECKUX, HAIPUMED, yuarobarkmepuu.

Onry Gakrepmu, Takue Kak II0OYBEHHbIE, DaKTepuu I'HUE
HUA ¥ OPOYKEHNA U HEKOTOPEIe ADPyTHe, MATAIOTCH OpraHuye
CKUMH OCTaTKaM¥ YMePIIINX OPraHU3MOB. Hpyrue nurarmoTc
OPraHNYeCKMMHU BeIeCTBAMU JKMBELIX opranuamos. Ilocens
ACh B TeJIaX PaCTEeHUMN, X UBOTHBIX 1 JEeJIOBEKAa, OHU BbI3bIBA
:;OT basnmn4iHbIe 3a0oseBaHudA. ¥V yeroBexa baxTepuaabHBIM
: ;g:?:;ﬂnﬁlme Oontesnu, kKak anruma, KOpb, KpacHyxa, BE
prl?::;ﬁg{yln cpaamnomaro'rca IyTEM Aenenus. Ilpu Gmard

YCJIOBUAX KJETKH Gaxrepwuii MOTYT JeJINThC

ggﬁime 20—30 munyr, OBICTPO yBemumBasg CBOIO yucCJieH



Eone3HeTBOpHbIe 6akrepun. Ilonagaa B opranuam yesoBexka, HEKO-
Topble 6aKTEePUH BBISBIBAIOT ONaCHbIe Goesnu: uymy, Tybep-

KyJ163, THG, X0NIepy, CTONOHAK U MHOTHe JpyTrue.
Bone3nemeopHble b6axmepuu mnepesalTCa pPasHbIMU

crrocobaMu: )
¢ KOHTAKTHO-OBITOBBIM IIYTEM, T. €. HEIIOCPEJCTBEHHO OT ye-

J0BEeKa K YeJIOBeKY WJIM Yepe3 IIPeJMeThl, OKPY Kaloliue

0O0JIBHOTO;

* BO3JYLIHO-KalleJIbHBIM IIYTEM — Yepe3 KaneJdbKH CIIOHBI,
rnonajgaolnie B BO3AYX IIPU YUXaHUU U Kalwiae 60JIbHOIo;
yepes 3apa’KeHHYIO BOAY;
yepes 3apasKeHHble MUIleBble IPOAYKThI;
yeped YKYChI KPOBOCOCYIIIMX HACEKOMBIX.

Ilna 1npenoTBpallleHUsA 3apakeHusd OaKTepuabHBIMHU
zaboyleBaHUAMMU pas3paboTaHbl Mepbl UX NPOPHUIAKTHKHA.
K HUM OTHOCATCA KUNAYEHNE IUTheBO! BOJLI, IPABUJIbHAA
o6paboTKa NHUINEeBLIX NPOAYKTOB, COOIIOAeHNEe IPABUAJ JIUY-
HOU M'Ur¥eHbl (MBITh PYKHU Ilepell €10, Aep:KaTh TeJIO B UH-
CTOTE, YUCTHUTH 3yOBI U T. II.), IPOPUIAKTHUECKHE IPUBUB-
KU, IPUEM BUTAMMUHOB, 3aKaJIMBaHUe OpraHusMa.

BakxrepuanbHble 3a00/IeBaHUA JIEYAT C IOMOIILIO MEIUKA-
MEeHTOB II0J] HabaoJeHueM Bpauda. Ilpm sTom sabosesmiero
yeJJOBEKa M30JIUPYIOT M YCTAHABJIUBAIOT KAPAHTUH, YTOOEI
IpeIoTBPATUTH pacIIpoCcTpaHeHue DOJe3HH.

Ponb 6akTepuii B Npupoge v XU3Hu Yenoseka. JlearepHoCTD 6ak-
TEPU HACTOJBKO DPasHOOOpas3Ha, YTO MOYKHO YTBEDIKAATh,
4yTO 6e3 3TUX MHKPOCKOIIMYECKH MAaJILIX OPraHM3MOB XH3Hb
Ha Hamleyl nyaHeTe Ob1y1a ObI HEBO3MOJXKHA.

Ha 3emiie moCTOAHHO NMPOMCXOOUT KPYrOBOPOT BEIECTS.
BakTepun ABIAIOTCA BaXKHEHIITNM 3BEHOM B 3TUX ITPOIleCCaXx.

Ilpu yyacTuu 6aKTepuil B IPUPOJE MIPOUCXOUT PA3IIOKe-
HHEe CJIO)KHBIX OpPraHMYeCKHX BellecTB (PACTHUTEJIbHBIX H
JKUBOTHBIX OCTATKOB) [0 IPOCTHIX MUHEPAJIBLHBIX COeNWHEe-
HUM, KOTOPBIEe BHOBb MOTYT OBITH MCIIOJIB30BAHBI PACTeHUA-
mMu. ITosTomy GakTepmm 4YacTo HA3BIBAIOT «CAHUTAPAMU»
Hallleu mjiaHeTskl.

Baxrepun yuacTBoBanum B (hOPMHUPOBAHHH MeECTODOIKIe-
HUH JKeJIe3HBIX PyJ, NPUPOAHOTO rasa, KaAMeHHOTO yIVId M
APYTHX IIOJIE3HBIX HCKOMAaeMbIX.

Pasnununbie mouBenHBIe M a30T(UKCUPYIOIINE OAKTEPUH
HI'PAIOT Ba)XHYIO POJIb B IOAAEPKaHUHU IIJIONOPOAUA IIOYBHI.
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Bakrepum mmpoxko uCIIoNb3yIOTCH B POMBIILIEH
U CeJBbCKOM XoasaucTBe. HesioBeK U3/laBHA YYUTHLIBaer
COOHOCTH HEKOTOPBLIX BUJAOB DAKTEPUU BhI3LIBATH nponece,
Opo)KeHus [J1s IPUTOTOBJIEHUA IPOCTOKBAIIN, TBOPOra, Chy.
pa, KBallleHOM KamyCThl ¥ COJIEHUH, & TaAKKe CUJIOCA Hay KOpy,
CKOTY. B MUKpPOOMOJIOrHYeCcKO# NPOMBIIIIEHHOCTY Gakre.
PUHM BBIDANIWBAIOTCA [JiA TMOJYyYeHUA aHTUOUOTUKOR, By
TAMHAHOB M JApPYyrux BemiecTB. A OYUCTKM CTOYHBIX BO)
B ClleqUaJIbHbIX OYMCTHBIX COOPYHEeHHUAX KYJIbTUBHUDYIOTC,
OakTepuu, pasjarampliue opraHuyecKue OCTATKU. qenoaeg
IIpUMeHseT OaKTepuu U AJs O0PBOBI C KpOBOCOCYﬂII{MH Ha-
CEKOMBIMU, BpEeJUTEIAMU CeJIbCKOTO U JIECHOT'O X03AMUCTRy.

BbaxTepum MmoryT HaHOCUTE U OLIIYTUMBIA Bpe, HalpuMey
OPTA NMPOAYKTHI nuTanud. IIpu sTom oHuU BeIpabaThiBay
SAZOBUTEBIE BEIlleCTBa, KOTOPBIMHU YeJIOBEK MOKET OTPaBUTE.
Cs, yIIOTpeOJIaAsa UCTIOPUYEHHBIE IIPOLYKTHI.

Ilgy.

BAKTEPUWU. BOJIEBHETBOPHbIE BAKTEPUU

Bonpocsi
1. | KakoBbl 0CO6EHHOCTU CTPOEHUA KNIeTOK BakTepunin?
2. | Noyemy BakTepuit OTHOCHT K npokapuotam?
3. | Kakyto ponb nrpatot 6akrepum B npu pone?
4. | KakoBa ponb 6akTepUii B XKU3HW YenoBeka?
5. | Kakue mepsbl npodunaktmnkm cnenyet cobnopate ans npegorepatle-

\HMH BakTrepuanbHbix 3a60neBaHnin?

no.g_)r_maﬁ're

HT0 nponsonaéT, ecnu Bce Bakte

pPun Ha 3emne ByayT yHULTOXEHb!?
CBoi1 otBeT 060CHYIITE.

SagaHuns

Ncnonb3yst nononHutensHbie UCTOYHNKN MHPOPMaLumn, noaroToBbTe
OAHO M3 CNneaylLLInX COOBLLEHMIA:

* «<bonesHu, Bbi3biBaeMbie HGaktepusivu y 4YenoBeka
BOTHbIX), U MEPbI UX npodunakTukmn»;

* «Ponb GakTepuin B npupoaes;

a .DAan RAavrAacaiadh o civiame

(pacTteHuin, Xu-




[lamATKa
Kak yCnelwHO BbICTYNUTbL C coobuwennem

CHayana o0bsBnUTe TEMY COOOLLEHUS.

2. He 4yuTtanTe TEKCT CcOo0DOLEeHUs, a paccKasbiBanTe ero CBOUMU CNOBA-
MU, 4TOObI cnywaTensam 6b110 NOHATHO U UHTEPECHO.

—
.

3. [osBopuTE NTPOMKO M BbIPA3UTESIbHO.

4. W3beraiite CNOB-NapasuToB: «BOT», «TUMa», «3HAYUT», «HY», «TOrO»
nT. 4.

5. CneaouTe 3a TEMMNOM PeYun, He TapaTtopbTe.

6. YéTKo BbirOBapuBanTe CNnosa.

7. BHumaTeNbHO CchyllamTte BOMPOCbI M CcTapanlTecb Ha HUX OTBETUTHL

MOHATHO U NO CYLEeCTBY.

8. [poaHanuaunpyunTe CBOE BbICTyrnneHne. Hangute ero cunbHble U cna-
Hble CTOPOHbI.

9. CocraBbTe A5 cebs pekoMeHOaunn, Kak ynyyuwmnTs CBOE BbICTyNe-
HUe B cneayuwmii pas.

3HaerTe 1n Bbl, YTO...

Mpu NOKyrke KOHCEPBUPOBAHHbLIX, MOIOYHOKUCIIBIX U APYrMX NPOAYK-
TOB 06A3aTe/IbHO CNEeAyeT BbIACHUTL AATY U3rOTOBAEHUSI U CPOK WX
xpaHeHusi. [POAYKTEI C NPOCPOYEHHOW AaTOW XPaHEeHUs He chneayeT
npuobpeTtaTb 1 yNnoTpednaThb B nuuly. Henb3s ynotpe6nsaTs KOHCEPBHbI
M3 B3OYTbIX U MOBPEXAEHHbIX OAHOK, TaK Kak 3TO MOXET NPUBECTU
K TSXXE/IbIM OTPaBJ/IEHNSIM CO CMePTEesbHbIM UCXO40M.

Ansa rex, KTo xoyer 3HaTh 60NbLIE

Ana 60pbbbl ¢ 6oNe3HeTBOPHLIMU BakTepuaMN NPUMEHSIOT CTEPUNIN-
3auuio, nacrepmaaumio n aesnHdekLmIo. Crepunuzauyvsa — npouecc
YHUHTOXeHus BakTepuii ¢ NomMoLLbio Temnepatypbl cebiwe 100 °C,
YNbTpaduroneToBbix nyyen, yneTpassyka un 1. A. Ctepunmsauuvs npm-
MEHAETCA nna o6eszapaxmnBaHua MeAULMHCKUX UHCTPYMEHTOB. 1a-
CTeépusaymsi — MHorokpaTHoe HarpeBaHue NpoaykTa ao TeMmnepary-
pel 60—70 °C, MacTtepn3oBaHHOE MOJIOKO Bbl MOXETE YBUOETb Ha
NpunaeBkax NpoayKTOBLIX MarasuHoB. AesnHpekuns — yHN4ToOXEHne
Gakrepuii ¢ MOMOLLBIO CNeunanbHbIX XMMUYEeCKNX BeLecTs. Tak, Xiop
AobaensioT BO MHOrve AesnHovumpyouime cpencTea.
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§ 1 3 « LlapcTBo NpuoHkbI:

MHOroo6paswve un 3Ha4eHue

1. Kakue rpubbl Bbl 3HaeTe? )
2. Kakue opraHm3mMbl OTHOCHAT K rereporpodam?

I'puboL — o6IMpHAas rpynna OpraHusMosn, BKJIIOYAIOIay
oxosno 100 Toic. Buaos. OHM pasandaTcd 10 GOPMe U pag.
MepaM, CTPpOeHHIo U o0pasy XKHU3HHK, MOLYT COCTOATH M3 of.
HOWU KJETKU U ObITh MHOTOKJIETOUHBIMU.

Muoroo6paaue rpuboe. I'pubs1 coBMejaloT B cede HEKOTOPBIE Ipy-

3HAKYW pacTeHuii n »KUBOTHBIX. OHM, KaK ¥ PACTeHHHA, BCa-
CHIBAIOT BEIIeCTBA U3 OKPYJKalolleil cpesbl, HO IIPX 3TOM fg-
NSAI0TCH rereporpodaMu, KaK XKUBOTHBIE, IIO3TOMY UX Bbl/g:
JIMJIM B cAMOCTOATEIbHOE apcTBo I'pulbL.

BaM XOpOIIIO M3BECTHHI HLIANOUYHBIe TPUOBI (0enbii, mog-
6epé30BUK, IOLOCUHOBUK, MYXOMOD U JIP.), HO ILJIECeHb, Io-
ABJSIONIAsCA Ha MPOAYKTax, — Toke rpubsl. K omHOKIE-
TOYHBIM I'PHOaAM OTHOCATCA OPOYKIKHM, MCIOJIb3yeMbl€ IIpH
BbIMTEUKe XJe00OY/JIOUHBIX M3/IeJIMMA U IIPUIOTOBJIEHHUHU paz-
JIMYHBIX HAIIMTKOB, Hanpumep Kedwupa. Bpemgurenu ceis
CKOXO3AMCTBEHHBIX IIOCEBOB I'OJIOBHA U CIIOPBIHBA — TOXeE
rpu6sl (puc. 49).

MecTtooburtavme n nutanue rpuboB. Mbl OGBIYHO CTAJIKHBAEMCH

Lnanouusie rpube.
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¢ rpubamu, YKUBYIIUMHU Ha CyIle, HO eCTh I'PUOBI, 0OUTAN-
LIHe B BOJE.

BonpuimucTBo rpuboB MUTAIOTCA TPOAYKTAMHU IKU3HEAEq
TeJIbHOCTH OPIraHU3MOB U MX MEPTBBIMY OCTATK AMIA.

Cpenu rpu6os ects u Takwme, KOTOpPBIE IIUTAIOTCA OpraHy
1€CKMMHU BeIleCTBAMU JKUBBIX OPraHU3MOB. llocesssch Ha
TeJaxX pacTeHUH, XKUBOTHBIX U YeJIOBEKa, OHU BHI3LIBAIT
pasinyHble 3aboseBanus. I[Ipumepom MOTYT CJIY’KHUTH [P0’
KOBBIE TIOPaX@XEHUS KOXKH U HOI'TEH 4YelOBEeKa, TPe6yromue
CHENNATBHOr0, MHOTZIA OYeHb JIUTENbLHOTO JIeUCH M.

B nmoBcenneBHOM xu3HR rpubaMu MbI Ha3bIBaeM
WARANOUHBLE 2pUbbL, KOTODBIE cOGHpaeM st VIIOTDPeOIe
HUA B TUIY. 9TU rpubhl 06pasyior HaJ 3eMJI6i1 nnodo60¢
MER0, KOTOPOEe COCTOUT M3 HOKKH M NMuIAmKH. [11070BH¢
TeJa NOABNAIOTCA JIAIIL B IEPHOJ PA3MHOMKEHMS rpuba ¥



CepasrHnne  Nneceyy,

[IpesecHbie rpubhbl TpyToBUK
[IpOXOKU NOpPbIHbA

LnsanoyHbivi rpu6 ~ CMOPHOK



MpunbHMLA

Puc. 50. CTpoeHue Wwnano4yHoro rpuda

LLnsnka

—

CTOAT M3 ILJIOTHO CIJieTeHHBIX HUTel. OcCcHOBHASA Ke 4acTh
rpuba HaXOAUTCA B II0OYBE B BHUJE 2PUOHUY BbL, KOTOPAd pa-
CTET U pasBUBaeTCsa MHorue roasl (puc. 50).

Mpubbl cbenobHbIe U AA0BUTLIE. YellOBEeK MCIIOJAL3yeT I'PUbHI B NI

Iy, TAK KaK OHU COJePsKaT lleHHbIe TUTaTe/IbHEIe BeIlleCTBa:
Oesku, yIrieBOABI, DPA3JINUHBbIE MHUHEpaJIbHBLIE BEIecTBa I
BUTaAaMUHBI. B TO )Xe BpeMsda u3-3a HAJIUUYUA B KJETKe ILIOT
HOU 000JIOUKH (KJI€TOYHOM CTeHKH) IPUOBI ILJI0X0 rmepeBapy
BaIOTCA U yCBAWBAIOTCA, IIO3TOMY UX CUMUTAIOT THIKEJION MH
el ¥ He PEKOMEeHYIOT yIoTPeb AT JII0AAM ¢ 3a60IeBaHl"
AMU KeJIyIOUYHO-KUIIIEeYHOTO TPaKTA.

Hau6osnee menHbIMH B IUIIIEBOM OTHOIIIEHWUHN SBJISITCH
Oesible TPUOBI U PHIKUKH. Cpenn npouunx cbeno6HBIX rpubdoB
HanboJlee pacrpoCTpaHeHbI IOA0EePE3OBUKY, ITOLOCHHOBUKE:
MacjAaTa, IMCUIKYA, MOXOBUKH, CBIPOEKKY, omsaTa (puc. 51)-

Beigesnsior rakske ycinoBHO-c'benoGHEIe rpubbli, KOTOPB®
MOJKHO yIOTPEOIATE B MUY TOJIBKO IIOCJIe CIIenuaabHou 00
paborku. K HUM oTHOCSHT CMOPYKH, CTPOYKH, BOJHYIIKH
IrPy3au, PAJOBKHU U JP.

B mumy cieayer ymoTpe6aaTs Tonbko creskme MOTOABE
rpudel. X MOKHO xapurs, Bapurs, COJIUTh, MapuHOBATP
I'pnbe1 MOTYT [OJITO XpaHUTLCS B CYILIEHOM Buje.



JIncuyka 06bikHOBEHHAS OnéHokK oceHHWnM

Puc. 51. CvenobHble rpudLI

Bb1 ok HBI Bcerga MOMHUTB, YTO B CTAPBIX M HAYaBIIHX
pasnraratrbcsa rpubax obpas3yroTcs SAOBUTHIE BelllecTBa, KO-
TOPBIe MOTYT CTAaTh NPUYWHON CEPbE3HOI0 OTPABJIEHUHA, BbI-
3BaTh PACCTPOMCTBO OPraHOB NHUIIIeBAPDEeHUs, HEDBHOU CHCTe-
MBI 1 HapylIeHUe KPpOBOOOpaIlleHUs.
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Coipoexka xry4eenkas

Puc. 52. ApnoBuTtbie rpubsbl

JIOXXHOONEHOK CePHO-XENTHIiA
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Henpaa cobupars rpubsI BAOIE ABTOMarucTpaJei, sxxeJjes
HBIX JIOpOT, BGJIEfIsH NPOMBINIIEHHBIX TpeanpusTuii. Kak
PABUJIO, STU PANOHBI 3aTPASHEHB! BDEAHBIMU [JIs1 Ye1opeKs
BemecTBaMu. I'pUObI AaKTHBHO BCACBIBAIOT I HAKAILIHBAIOT

WX, MO3TOMY 3JeChb Jae Cbhbelo0Hble Irpuby: CTaHOBATCSH
OIIACHBIMMU.



aan0

guTbie rpnobI. He Bce rpubbl MOXKHO ynoTpebasaTs B nuuly. EcThb

rpubbl Hec'beJOOHbIe U naxce anosursie. Hanbosee onacHoi
geasgercs oenHasa noranka. Yenosek, orpasuBiuitcs 6ie-
HOI MOTaHKOI, KAK IPaBUJIO, yMUPAeT.

MyxoMOp KPacCHBbIN, IMHUPOKO PaclpoOCTPaHEHHBLIA B Ha-
IINX Jiecax, MeHee si/JOBUT, yueM OJieiHass noranka. XoTd ciy-
yap CMEpPTH OT yIOoTpebJieHus B NHUILY 3TOro rpuba peakwu,
KpacHbIM MYXOMOP TOJXX€ BbI3bIBaeT CUJIbHbLIE OTPABJICHUA.
AJOBUTHEIMH CUMTAIOTCH U JIPYyTIUe BUJbI MyXOMOPOB, HATIPH-
Mep BOHIOUMH U AHTEePHBIN.

Hexkoropsbie Hec'belOOHBIE U Jla)Ke AN0BUTHIe I'PUOBI ITOXO0-
KU Ha cbenobubie. Tak, carTaHMHCKHUYM Irpub Moxox Ha Oe-
JABIM, OJenHasi NOoraHka — HAa IMaMIIHWHbBLOH, JIOJKHBIE OIISA-
TA — HA ONATA, JOXKHBIe JUCHUYKH — Ha JUCUYKU CHhegod-
HbIE (puc. 52).

IIpu cbope rpuboB HEOOXOAMMO COOJIIOIATHL TBEPAOE IIpa-
BHJIO: €CJITM HEe YBEepPeH B TOM, 4TO 3TOT rpub chbenobeH, Opars
ero HeJlb3s.

IIpu mepBBIX CUMIITOMAX OTPABJIEHUSA — HEJOMOTaHUH,
TOIIHOTE, IIPUCTyIaxX PBOTHI, 00U B XXHUBOTE, OOHMJIBHOM
KHUIKOM CTYJIe — HeoOXOqMMO HeMeIAJIEHHO BbI3BATH «CKO-
PYVIO IIOMOIIlb» WJM OTBE3TH IIOCTpajaBiiero K Bpauy. [lo
IIpHe3ia «CKOPOM MOMOIIIM» HEOOXOAMMO CcieiaTh IIPOMEBIBA-
HHE XKeJyAKa U YJIOXKHUTH 00JIbHOTO B IOCTENb.

Pone rpuboB B npupone n Xu3Hu yenoseka. I'pubbl, Tak e Kak

u OaxTepum, paspynias OCTaTKM PacTeHHUH U >KMUBOTHBIX,
YY4acCTBYIOT B KPYT'OBOPOTE BeIlleCTB B IIPUPOJIE.

Coenobuble rpudBI COmEpPIKAT II0Je3HbIEe BEeIIeCTBa, II03TO-
MY UX YIIOTPEOJSAIOT B NIy MHOTHUE YXUBOTHBIE U YeJIOBEK.

I'pubsr HEOOXOAMMBI IIPU W3TOTOBJIEHUU XJeba, Kedupa,
KyMEICa, CBIPOB, BUHA, TUBA U T. A. I3 HEKOTOPBLIX IrpuboB
IIOJIYyYaloT IeHHbIe JekapcTBa. Ho rpubsl MOTyT HAHOCHUTH
U Oosbmoii Bpexn. HexkoTopble M3 HUX BBIBBIBAIOT 00JIe3HH
Y PacTeHHU#H, }KMBOTHBIX ¥ uesioBeKa. 'pulbbl, mocenasacs Ha
OpOoAYKTaxX, AeJalT UX HEeIIPUIoOAHBIMU AJIA IIMTaHUS, Pas-
PyIIaIOT IpeBECUHY ¥ IIOCTPOMUKH.

FPUBbI. LUNANOYHDBIE FPUBI. rPMBHULA. N1OL0BOE TENO.

re

UBbl CLbEJOBHbIE U ANOBUTLIE

87




BonpocChbi

.

PO BN

KakoBbl 06uwme npusHaku rpndos?

Kak nutatotcs rpubbi?

Kakune rpubbl Ha3biBAOT LLUNANOYHbIMUN?

Y10 Takoe rpudbHuua u nnogosoe Tesno rpuba?
Kakue cbenobHble n anoBuTbie rpubsl Bbl 3HaeTe?

\KaKYEO ponb UrpakT I'pMﬁb! B Npupoae n xXn3Hu yenopeka?

3anaHms

1.

Ha ocHoBaHuW maTtepuana naparpada v onoNHUTENIbHbIX NCTOYHW-
kOB MHdOpMaumm noarotossTe cooblueHne «MHoroobpasue rpubos
MU UX 3HAYEHME B NPUPOAE U XU3HU YesloBeKa».

Y4y8Hble BLIACHUNN, 4TO rpUBHULIA HEKOTOPbIX TPUOOB MOXET PacTu co
CKOPOCTBLIO 5 MM B MUHYTY. CYMTaeTCs, YTO 3TO CaMbiii ObICTPbIA POCT
cpenu XuBbix opraHn3mos. lNoacuuranTe, HACKOIbKO MOXET BbipacTu

QpnﬁHnu,a 3a CYTKW.

3HaeTe /iu Bbl, 4TO...

Takue rpubbl, KaK LUAaMMNUHBbOHBI, BELLIEHKU N HEKOTOPLIEe Apyrue, Bbl-
paLMBalOTCa B cneuuanbHbiX X03aUcTBax. bnarogaps atomMy mMbl Mo-
XEM UMETb KPYbliA o4 CBexXue rpulbbl 1 rOTOBUTbL U3 HUX BKYCHbIE
6noaa.

Mamarka

88

OcHoOBHbIe nNnpasuna coopa rpudoe

Cob6upaiiTe ToNbKO Te rprbbl, O KOTOPbIX Bbl TOYHO 3HAETE, YTO OHU
CbeaobHbI.

Hukorpa He ynoTpeGnsiiTe B ULy U He NPo0ByiiTe rpube, B che-
[06HOCTU KOTOPbLIX Bbl HE YBEPEHbI.

Hukoroa He cobupainTe, He ellbTe N He npo6yiTe Ha BKYC rpubbl, KO-
TOpbI€ Y OCHOBaHMsi HOXKN NMEtOT KnyGHeBMAHOE yToNLleHne, okpy-
KEHHOE 060/104KOM (KaK, Harnpumep, Y KpacHoOro Myxomopa), — aToT
NpuU3HaK xapakTepeH ons SA0BUTLIX rpnbos.

He cobupaiiTe 1 He eLlbTe Nepe3peBLune, YePBUBLIE N UCMOPYEeHHbIE
rpubobl. }

Mpu c6ope WaMnnHbOHOB obpallanTe BHUMaHWE Ha UBET nnacTu-
HOK. Hukorna He elbTe WaMnUHbOHbI, UMeloLme Genble nnacTuHky.
Y HaCTOALMX LIaMAUHBbOHOB MJIACTVHKN GbICTPO TEMHEIOT, a y cmep-

‘e
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6. Cobupante FPWOBE B DNOTONAE KORVANY A VI nats 2040 RI3 ) 4 Aot
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R OHIMN OHN OBICTPO MOTYT NCTIOPDTATIA N

7 Npwas NOMOW, NOPOOOPUTE TR0, LY (208 MIAIAL 16 1144, T ur
1O RORABIA M HAX, NOYACTUTO U OTIODU TG

8. Mcnonbaynie IPUOBE CPAaay NOCNE COOGE V72 wesin sm [0 14mvnts,
ChPBIMK, TAK KAK OHN OBICTPO NOPIATGH

Q. He BnaepruBanite LU0 ND FOMNN, 1YL L3 b €1 O WONAR VI s
KDYNHBATH QKKYPATHO, CNENKa NPOBODBUNBEA 33 WONKK | VA (1l oz sioias
rax. 4To0bLI HE NOBPENNTL TPUOHWUILY. A NOCNE 1016 viar B €10, wsts
WKHTE, OCTABNEHHOER TPUDOM OTBEDCTNE NONCIATILTE VMAAR AIA JIEIT 7
MU ANEMEHTAMM NOACTUNKU. HAYE [y Ve (DA M2 STOM WAt T8 1ar,

ryT YXe He BbIpactu.
10. He nokynaite rpubbl Y HE3HAKOMBbIX NIOLIEA, HZ VIATX SEASALK SeZststet s

PHIHKAX.

§ 14. LlapcTBOo PacTteHus:
MHOrooopasue n 3Ha4yeHue

1. Kaxwe pacTeHus Bbl 3HaeTe?
2 B wém 3aKJ1I04aeTCH PONb PaCTEHUN B XXU3HU Yyenoseka?

3. Kaxwe OpPraHu3mbl SBJISIOTCA aBToTpodamn? Yem OHM OTAMYAOTCE OT
rerepoTpodoB?

XapaxTepHbie NMPU3HaAKKU pacTeHuin. PacreEns oTHOcATCS K siep-
HbBIM OPraHM3MaM, WA 3YyKapuomam, CJIe10BaATeIbHEO, B HX
KJEeTKax ecTh AAPOo. Il KJIeTOK pacTeHHIl XapaKTepPHO Tak-
A#e Hajaudue 000JJ0YKH (KJIeTOYHOH CTeHKH), B COCTAB KOTO-
po# BXOJUT L0034, H IPHCYTCTBHE B IIHTONIIa3Me n.1a-
cmud. IlaacTnabl MOryT OBITH PA3HOIO IBeTa: DeCIBeTHRE.
3esieHble, KEJIThle WM OPAHMKEeBhle. 3eI6HBe MIACTHIN —
xnoponaacmuot (OT rpev. X.a0poc 3eJIEHOBATHIN H n.aa-
Cmoc —— BbUICIIJICHHBIH, CO3JI@HHKII). B HUX cogepxuTcs 3e-
JAEHBIA MUIMEHT XZAL0PO@UAA (OT IPeU. XI0POC 1 QUIION —
mer). O yJaapJinBaeT COJHEOUHBLIE Jyull 1 ofecnedmsaeT
MCTIONB3OBAHNUE UX DHEPI'MH HA OCVIIECCTRICHNE POMOCUN-
meaa (o1 rpeu. omoc CHREOT N CUNMEIUC — COeANHe-
Hue) — nponecen OOPABOBAHNA CAOMKHBIX OPIrARNYECKIX CO-
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TEenbHO AA0BUTON BNeaHom noraHku, no BHELWHeMY Buay NOXoxen Ha
WwaMnuHbOH, NIACTUHKK Beceraa 6enbie.

6. Cobupainte rpubsbl B MNETEHbIE KOP3UHKN, KOTOpbIe XOpoLwo npose-
TPUBAIOTCA, WIN B BEAPA, HO HE B NOAUITUNEHOBbLIE NakeTbl, Tak Kak
8 HUX OHU BbICTPO MOIYT UCMOPTUTBLCS.

7. Mpwnas aAomoi, nepebepuTe rpubsl, euiE pas BHUMATENbHO OCMOTPU-
Te KaxAbi N3 HUX, NOYUCTUTE U OTBapUTE.

8. WcnonbayiTe rpubel cpasdy nocne cbopa. Ux Henbas [ONrO xpaHWTe
CbipbIMU, TaK Kak OHU BbICTPO NOPTHTCS.

9. He Bblgéprusaiite rpub 13 3emnu, nyylle cpesaTth ero HOXOM VAN Bbi-
Kpy4MBaTb aKKypaTHO, Cnerka npoBopayYnBas 3a HOXKY U packaunsas
TaK, 4Tobbl HEe NOBpeauTbL rpubHULy. A nocne Toro Kak Bbl €ro BbiTa-
WmTE, OCTaBIEHHOE rPMOOM OTBEPCTUE MPUCHINLTE MXOM UAWN APYI-
MU 3NeMeHTaMu NoaCcTUNKU. MHayve apyrue rpubbl HA 3TOM MecTe MO-
ryT YK€ He BblpacTu.

10. He nokynaiTe rpubbl y HE3HAKOMBbIX JIIOAEN, Ha UMMNPOBU3UPOBAHHbIX
pbIHKaXx.

§ 14. LlapcTBo PacTteHus:
MHOrooopasue v 3HadyeHue

1. Kakue pacteHus Bbl 3Haete?

2. B 4ém 3akn04aeTcs poJib PacTeHUU B XXKM3HU YenoBeka?

3. Kakme opraHuambl aBnsoTca asrotpodamu? Yem OHM OTNMHAIOTCH OT
retreporpodor?

XapakTepHblie Npu3HakuM pacTeHuii. Pacrenusa oTHocATCA K sjep-
HBIM OpraHu3MaM, WJIH 3YKapuomam, cieJoBaTeIbHO, B UX
KJIETKaX eCcThb AApo. [1JId KJIeTOK pacTeHNil XapaKTepPHO TaK-
Ke HaJm4yue 000JIOUKU (KJIETOUYHOU CTeHKH), B COCTaB KOTO-
PO¥ BXOAUT LIEJLIII0JI03a, ¥ IPUCYTCTBHE B IIATOILIA3ME NJA-
cmud. IlnacTuasl MOryT GLITH PA3HOTO IIBeTa: GecIiBEeTHEIE,
3eJIEHbIe, JKEJNThIe WX OpaH’KeBble. 3eJIEHBbIe ILIACTUILI —
Xnoponanacmut (OT rped. XJ0poc — 3eJeHOBATHIM U nJaa-
CMoc — BbLIEINJIEHHBINA, CO3JaHHbIN). B HUX conepKuTcs 3e-
J€HBIA MUIMEHT X0po@guan (OT rped. XJI0POC U PUILILOH —
Jmer). OH ynaBamBaeT COJTHEYHBIe Jy4M M obecreuuBaeT
UCIIONTb30BaHMe MX DHEPrUH Ha OCYILEeCTBJIEHUE POMOCUH-
Mme3a (or rpeu. pomoc — CBET U CUHME3UC — COeIUHe-
HHe) — mponecca 06pa3oBaHMSA CIOMKHBIX OPraHUYECKUX CO-

o
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Kncnopogp

Yrnekucnoin * 4
ras

Bopa 4+ MmuHepasbHbie conu

N

Puc. 53. ®oTtocuHTes

eJMHEeHU} 13 HeOPraHNYEeCKUX (BOJBI ¥ YIVIEKHCJIOTO Ira3a) 3a
cuéT sHepruu ceera. B xoge poTocuHTE3a pacTeHUA BBIIENA-
IOT KMCJIOPOJ, KOTOPBIM MBI JBIIIINM, U IOIVIOIIAIOT YIVIEKHUC-
JIbIH ras (puc. 53).

Pacrenusa moanepXuBailT CBOIO JKU3HENEATEeILHOCTEL 34
CYET OPraHUUYECKUX BEIlleCTB, KOTOPhIe 06pasyioT camwu, T. €.
ABJIAIOTCA aamompo?amu. I'erepoTpodHbie oOprasnamer mo-
e/laloT Tejla PAaCTeHWH MM UX YaCTH ¥ TAKUM 00pa3oM I10JY-
4aloT HeoOXOoAMMBbIEe UM OPraHUYecKue BeIllecTBa, TakK Kak
caMu 0O6pa3oBBIBATH UX HE MOTYT.,

Takxum obpasom, BarKHEHIIIUM XapaKTepPHBIM IIPU3HAKOM
npeacTaBuTeNedl mapcrsa PacreHus sBiasiercs mx cemocol-
HOCTB K (DOTOCHHTE3Y.

PasnHooOpa3awne n pacnpocTpaHeHue pacrenuii. Ha sameis nJiaHeTe
HacunTeiBaeTcsa 6osee 300 TeIC. BUNOB pacTenui;. Onu nace
JIAIOT IIOBEPXHOCTH CYIIM M BOAHBIE IIDOCTPAHCTRA Pacty?
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M .
an HOroobpasue pacrennin: A — Bogopocv; b — mxu;

opor .
B (e POTHUKY; I — xBowwm; [1 — nnayHsl; E — ronocemMmeHHsblie; X — LBeTko-
- PBT0CEMeHHpIe)
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OHM B DCBBOJHLIX NYCTBIHAX U HA TOUKWX DONOTAX, BLICOK,,
B TOPAX U B iyBoKMUX yieabsx. Ux MO#HO HaATU B TEIL,
BPEMSA I'OJIA JIAMKE B JCAAHBIX NYCTHIHAX APRTUY.A U AuTay,
KTUKH.

Pacrenus OniBaor OjHOKACTOYHBLIMYA, COCTOAIIMMMA TOI},
KO U3 OJIHOU KJICTKN, KOJIOHUAJILHBLIMA, 0OpPAs3OBAaHHBIMMW 01y
HAKOBbIMHU, COCAUMHCHHLIMY Me#/Ly coDOR KIeTHaMu, U MH(
FOKJIeTounbIMu (puc. H4).

Ponb pacreHun B npupoae v xuinu vyenoeeka. Posb pacTeHun g
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IIPUPOJIE CBA3AHA C UX CHTOCOOHOCTLIO UCITOAB3OBATE COJTHEY-
HYIO 9HEPIr'uio U CO3aBaThL OpraHndecKe pelnecTsa ua Heop-
raHnueckux (Boabl u yruexuciaoro rasa). Ilpy srom onun 060
ramniaoT BO3JAYX KUCJIOPOJOM, HEODXOUUMBIM JIJIA JbIXaHUz
OOJNBLUIMHCTBA KUBBIX OPIraHU3MORB, U [OIVIOIAKT U3 BO3IY-
Xa yIVIeKUCablid ras. Pacrenus ciyxar Nulled pacTUTel s
HOSAJIHBIM XUBOTHBIM, KOTOPLIMY, B CBOI) OYeDe/lb, TUTAK)T-
cA XUIIHUKMU.

HeBo3MOkHO npeacTasuTh cebe Haly #U3HL Hes pacre-
HUuit. YeJloOBeK HCIIOJIB3YVEeT PACTeHUA U KaK UCTOYHUK NU-
TAHUA, U KAK CBIPBE JJA PasHblX OTpaciedl IPOMBIIILIEH-
HOCTH (MUIIEeBOM, TEKCTUIBHOM, OYyMamHON, XUMUYECKOH),
M JUISI TIPUTOTOBJEHUA JIEKAPCTB, U KAK CTPOUTENBLHBIN Ma-
tTepuan u rorauBo. U3 gpesecunsl fenawr Gymary, Ha KoTo-
poii meyaTaioT ras’sersl, JKYPHalbl, KHUI'Y, IIKOJbHLIE yyeh-
HUKU.

Yesi0BEK BBIPAIMBAET 3JIAKOBBIE, ILIONOBO-ATOLHBIE, 6
KapcTBeHHbIe, KOPDMOBBIE U TEXHUYECKUE KYIbTYD.I (pUc. 55).

Passurue 3emiiefiend 10TPebOBAJIO HOBBIX 3HAHUY O 5 U3-
HeeATeJbHOCTU PACTEHUN, O CBOMCTBAX PAa3JIUYHBIX KYJBTV]
¥ UX COPTOB, O TOM, KakK cienyer obpabarsiBars IIOYBY U yXa
MKUBATH 3a Heil, 4TOOLI NMOJYYUTh XOPOUINE ypokau, u T. 1.
Y106l ob6ecrieduTh HaCeJNeHHEe [JOCTATOYHBIM KOJIUYeCTBOM
pasHooOpa3HbIX MALEBBIX TPOAYKTOB, YYEHBIE BBIBOAAT HO
BbIe BbICOKOYpO}KaHHer U yCTOUYMBBIE K OOJIe3HAM COpTé
KyJBTYPHBIX pacreHuii. desosex s cBoux nymxy MCHOJIB3Y"
eT ¥ MHOTue JIMKOPacTylliue paCTeHusA — JIeCHbIe, JIYyroBble.
DoJIOTHBIE U 1D.

Cpean AMKOPACTYIIMX PACTEHUI 0c060e MeCcTo 3ampya0T
jJlekapcTBeHHbIE (PHC. 56). IIpumepHO nonoBuna U3 UCTOIb
3yeMbIX 4eJIOBEKOM JIEKaPCTB UMEET DACTUTeNbHoe Hpoidc—



MnonoBO-AroAHbIE KyJIbTYDbI JlekapcTBeHHbIe KynbTypbl

KVYJIbTYPHBbIE N

_ PACTE:D
TS 4 s

Kopmosbie kynsTypb TexHu4eckue KynsTyphbl

manprle pacTeHus
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Yucroten

60oNbLLWON MoaopoxHUK 6ONLLIOVY

Manwsa

NecHan O6nenuxa

Puc. 56. JlekapcTBeHHbIE pacTeHus
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xoxaeHre. K COKaJIeHHIO, MBI eIé HeIoCTATOYHO XOPOIIO
{3ydnId JeKapCTBeHHbIE DACTEHUSA U He UCIIONIb3yeM B IOJ-
Hoii Mepe UX 1ejebHbIe CBOMCTBA.

PacTreHusA LEHHBLI HE TOJBKO TE€M, YTO JAKOT MHUILY MU ChI-
ppé. OHU YKpaAIIaloT HAIlY JKU3Hb, TPUHOCAT PaJOCTh.

OfHAKO Cpelu PaCTeHMH eCThb OomacHble AJA 340POBBbSA
yeji0BeKa ANOBHUTBIE DACTEHMS WJIM BbI3bIBAIOIHE V HErO
aJleprudecKue peakuuu (puc. 57).

OxpaHa pacteHWi. Bol 3Haere, uyTo 6e3 pacTeHuMil KM3HbL HA HaIIeil
njaaHeTe HEBO3MOXXHa. MHoOTrme BHMbI >XMBBIX OPraHM3MOB
yaKe HCUe3JIH C JIMlla 3eMJIH, JIPYTUM yIrpoKkaeT BbIMHPaHHe,
Bousiee 500 BHA0OB pacTeHU#, HYXKAAWIMXCA B OXpaHe, 3aHe-
cernl B KpacHyio kHury Poccuiickoit @epepaiuin (puc. H8).

CoxpaHUTh, @ BO MHOI'MX pervoHax 3eM.H BOCCO31aTh
OsaronpUATHRIE OJA XU3HU pPACTeHHIl TPHPOAHBIe VCJI0-
BUSA — OJ(HA M3 IVIaBHBIX 3aJ/Ia4 YeJIOBeUeCcTBa, a /s palmo-
HAJIbHOM XO3AMWCTBEHHON JAeATeJILHOCTH HeOOXOIMMBI OHO-
JornyecKyue 3HaHUA.

PACTEHUSI. XJIOPOTMJIACTbI. XJIOPO®UNN. ®OTOCUHTES

Bonpocsi
1. | Kakoe 3Ha4yeHmMe MMeloT pacteHnsa 8 npupoae”?
2. | Kakoe 3Ha4eHme MMeIoT pacTeHUs B XU3HW yenoseka”?
3. | NoyeMy HYXHO OXpaHATbL pacTeHns?
4. \ Noyemy kaxaoMy 4enoBeky HeoOX0ANMbl 3HAHUS O XN3HW PACTEHNA?

Nogymaisire

MoyeMy 6e3 pacTeHMin Xn3Hb Ha Halen NNaHeTe B CYLWECTBYIOLWEM
Buae byner HeBO3MoOXHa?

' 33naﬂue

Buischure, kakue NeKapCcTBeHHbIe pacTeHns CTanu peakuMun B Ballem
Pernone. U3yunTte cnocobbl nx BbipaLMBaAHUSA HA Oropoae nnn npu-
WKONbHOM yyacTke.




3Haere n1n Bbil, 4T1O0...

B Poccuiickoin akapemun vayk cospaHo cneumanbHoe HayuHoe R
pexneHue, kotopoe nayvaer uenebHble CBONCTBA PaCTEHUN, — Bece.
POCCUNCKUIA HAYYHO-UCCNeaoBaTeNbLCKUA UHCTUTYT NEKaPCTBEHHy
W apomartuydeckunx pacteHun (BUJIAP).

Ana rex, KTo xoyer aHarp 60nbLUE

MNepBoe rocynapcreeHHoe mepauumHckoe ydpexaeHue Ha Pycu —
Antekapckasn nsba — 6bis10 oTkpbITO B 1581 1. npu uape Ueaxe poa-
HOM. Antekapckasa usba Haxogmnack B Kpemne, y HyaoBa MoOHacTy-
pA. Kaxablil Ce30H COCTaBNSNCS CNNCOK PACTEHWUI, KOTOPBIE HyXHo
Obino 3arotasnueartb. Tak, npeanucbiBanocb cobupate 3Bepoboi,
CyWKTb ero n nepetupars B Myky. Mo Apocnasnem cobupanu aroay
MOXOKeBeIbHUKa, BanepmaHy — KOLWKUHY TpaBy — NPUBO3UIN U3-Mop,
PasaHun.

Mpwu MeTpe | co3paBanncek antekapckme oropoapl, U NeKapCTBEHHbIe
pacTeHna HavYanu BblpawmBaTbh Ha NnaHTauusax. Takou oropon 6win
ocHoBaH Ha AnTtekapckom ocTpoBe B CaHkT-lNeTepbypre, roe cenyac
HaxXoAsTCA BCEMUPHO M3BECTHble BOoTaHu4Yeckuii can, mMy3ei, opas-
Xepeu.

Mamarka
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C60op nekapCTBEHHbIX PacTeHU

Cobupante nekapCTBEHHbIE PACTEHUSA B CONTHEYHYIO CYXYI0 Morogy:
NCTbA 1 CTEDNIV — BO BPeMs LUBETEHUS, UBETKM — B Hayane ugere-
HUA, NI0Abl — B NEPUO/, NOSIHOrO CO3PEBAHUS, KOPHU — OCEHBLIO.

He cobupamnTe nbiibHble, rPAsHble, 60MbHbIE pacTeHus.

He cobupaiite pacTeHusi OKOM0 A0POr U NMPOMbILLAEHHbIX npennpwvs-
TUNA.

He 6epute nekapCTBEHHbIE PACTEHUNA B POT, Tak Kak MHOTIMe U3 HUX
AO00BUTHI.

He BbloéprmBaiite pacTeHUss — NX HYXHO cpesaTts HOXOM mnu cep-
NOM, a KOPHU — BbIKanbIBaTh.

CylwmTe nekapCTBEeHHble pacTeHust cpasy nocne c6o
npoBeTpuBaeMbIX MECTax (Hanpvmep, Ha Yeppake).
MomHUTE, B NPUPOAE BCTPEUAIOTCH PacTeHus, kot
pBaTb, HIOXaTb, OpaTb B poT! OHK 900BUTLI.

Pa B xopowo

Opbie Henb3f



g3apanne AN mo60o03HaATEeNIbHbIX

Mcnonb3ys AOMOMHUTENbHBIE NCTOYHUKU UHOPMaLMK, B TOM Yuche
u pecypcbl Cetv WHTUepHBT, BbIICHUTE, Kakue BUAbl NIeKapCTBEHHbIX
pacTeHMit N PacTEHMIA, OMACHBIX ANS YeN0BEKa, PacTyT B BaleM pe-
rmoHe. MoarotoBbTE COOOLIEHVE MW NPE3EHTAUMIO U BICTYNUTE ne-

pefl Knaccom.

——

§ 1 5 « LlapcTBO XKUBOTHBbIE:
MHOrooopasue u 3Ha4yeHue

PP T Y X R R
1. Kakmx XXMBOTHbIX Bbl 3HaeTe?
2. B y&M CXOACTBO XMUBOTHbIX C APYIMMU XUBbIMU OPraHu3amMamm?
3. Kakumu Bonpocamm 6monorum saaHmmaeTcs cuctemMaTuka?

XapakTepHble NMPU3HaKW XWUBOTHbIX. HecmoTpss Ha pasnawums Bo
BHEIITHEM ¥ BHYTPEHHEM CTPOEHHUU, pa3dMepax 1 odpase 3Ku3-
HH, BCE }KUBOTHBIE UMEIOT OOII[Me IPU3HAKHU. B KJIeTKaxX )KH-
BOTHBIX €CTh AJLPO, T. €. OHHA OTHOCATCH K 3yKapuomam, Ho
oTCyTCTBYeT 000/I0uKa (KJIeTOYHAs CTeHKA), KOTOpas XapakK-
TepHa AJd KJIeTOK OaKkTepuil, pacTeHU U rpubos.

Atusommuuwle, B OTINUNE OT PACTEHHUH, IUTAIOTCS T'OTOBEI-
MU OPTaHMYECKHMHU BEI[eCTBAMH, T. €. ABIAIOTCHA 2emepo-
mpogamu.

Croco6HOCTE HMBOTHBIX K II€PEABHIXKEHHIO B MPOCTPAaH-
CTBe OTJIMYAeT UX OT JIPYTUX OPraHu3MOB. BOJIBINNHCTBO KH-
BOTHBIX AKTHUBHO II€ePeABUTaeTCA: II0JI3a€eT, IpLIraer, oeraer,
JleTaeT U mJjaBaeT. B TO ke BpeMs cpeu HUX €CTh H MaJIOIIO-
JIBHXKHBIEe BUbI, BeAyIlUe INPUKPEILIEHHBIN o0pa3 »XKH3HH,
HanmpuMep KOpaJUIOBbIE IOJUIIBI. JIMUMHKYA 3TUX »XHUBOTHBIX
IIJIaBAIOT, & B3POCJBIN HMOJIUII IPUKPENIAeTCA K HOAX0AAm e
IIOBEPXHOCTH U y2Ke He MOXKET IIePeMEeCTUTHCH Ha Apyroe Me-
CTO, OJHAKO €ro IyHnajgblla CIOCOOHBI K ABHMKEHHIO — HMMH
OH 3aXBaThIBaeT IIHUIIY.

Y MHOI'OKJIETOYHBIX 3XHMBOTHBIX €CTh CJIOXXHBI€ CHCTEMBI
OPraHOB, KOTOPBIX HET y APYTHMX XHUBBIX OPTaHU3MOB. ITO
OIIOPpHO-ABUTAaTEJIbHAA, BbIAEJUTEIbHAsA, KPOBEHOCHAs, IbI-
XaTeJlbHasA, IOJIOBasi, HEPBHAA CUCTEMEBI U ID.
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JWKuBorHBIE aKTUBHEE JPYTUX OPTAaHU3MOB PEATUDYIOT
M3MEHAIONMECH YCJA0BUA OKPyKaloiien CPe/bl.

Pa3HooOpasue u pacnpocrpanenue. I1apcTBO JHuBOTHBIE Hacyy.

TBIBAET OKOJO 2 MJH BHAOB. DTO camMas MHOT000pasuay
IpyIa opraHuaMoB Ha Haleu njiaHere. M HUBOTHBIX, Kak y
APYTHE 3KUBbIC OpraHuaMbl, 00beJUHAIOT B CHCTEMaTHye.
CKHe TPYIIbl Ha OCHOBE JJaHHBIX 00 0COOEHHOCTAX UX CTpoe-
HUA, )KU3HeJeATeJbHOCTH ¥ POACTBE.

YK uBOTHBIE pacpocTpaHeHbl 110 BCEX 3emue. OHU Kupyy
Ha cyllie, B BojJe U IIo4Be. [MapasurTHdecKne ¥XUBOTHBIE IIoce-
JSIOTCA B OPraHM3Max APYyTruX MUBBIX CYIIECTB.

YK UBOTHBIX IPUHATO JEJUTH HA NPOCMeUULUX, NIA OIHO-
KJETOUHBIX, U MHOZOKIEMOYHbLX .

Mpocreiwme. K rpynne IIpocmedwiue OTHOCAT A KUBOTHBIX, COCTOS-

[IUX M3 OQHON MM HECKOJBbKHX KJIeTOK. Taxkasa KJeTKa —
CaAMOCTOSTEIbHBIN OPraHu3M, Jake eClId KJIeTKH 00'be une-
HBI B TPYIINY UJIU KOJOHUIO.

O6UTAIOT OLHOKJIETOUHBIE JKUBOTHBIE B MODPCKOM M Tipe-
CHOH BOJle, BJIAKHOM IIOUYBE, a TaKiKe B IPYTrHX OpraHus-
Max. BHemrHe oHM OUYeHb pasHooOpasHbI. M3BecTHO 0ouee

30 TbIC. BUAOB COBPEMEHHBLIX OJHOKJIETOUHBIX >XMBOTHBIX
(puc. 59).

MuorokneTto4yHsie XUBoTHble. B rpynny MHrozokaemouwnvie 001

€eAUHAIT JKUBOTHBIX, TE€JIO KOTOPBIX COCTOUT U3 MHOMKECTBa

Puc. 59. MHoroo6

A

4 Pa3ne OQHOKNETOYHbIX XXUBOTHLIX:
— améba; b — aBrnena: B — nHdy30pus
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KIOTOK, PA3JHMYHBIX KaK 10 CTPOEHUIO, TAK U I10 BBHITIOJHAE-
mbiM GyHEUHAM. Pasnenenne QyHKIMN MexAy KJIeTKaMH
IPHBEJIO K YCHIGHHIO MX B3aMMHOI 3aBHCHMOCTH. OTHess-
Hbl® KJETKH MHOIOKJIETOUHBIX >XKHWBOTHBIX HEe MOTYT CyIIle-
CTBOBATH CAMOCTOATENBHO, ITO3TOMY ILE€JOCTHOCTH OPraHMu3-
Ma MHOIOKJIETOUHOTI'O XHBOTHOT'O MOAJEP»KHUBAETCA 3a CUET
B3aNMOJEIICTBHA KJETOK APYT ¢ apyrom. Kiaerku obpasyioT
TKAHH H CHCTEMBI OPIaHOB MHOTI'OKJIETOUHBIX KHUBOTHBIX.

MHOI'OKJIeTOYHbIe XHBOTHBIE pasHOOOpasHbI IO GopMe,
CTPOEHHIO Tesia M 00pasdy »Ku3HU. OOBIYHO UX JeJAT Ha JABe
rpyinbl — 0eCII03BOHOYHbIE ¥ TTO3BOHOYHBIE KM BOTHBIE.

Becno360HOYHbLE — MHOIOUYNCJIEHHAA TI'PYIIa KHUBOT-
HBIX, HE HMEIOIINX BHYTPEHHEro CKeJjieTa, OCHOBOII KOTOPO-
ro ABJISAETCS ITO3BOHOUHHK.

Becrio3BOHOYHBIE COCTABIAIOT IpuMepHO 95% Bcex BUAOB
COBPEMEHHBIX XMBOTHBIX. K HUM OTHOCAT KUIIIEYHOIIOJIOCT-
HBIX, UepBeli, MOJLJIIOCKOB, PAKOOOPa3HbBIX, HACEKOMBIX U He-
KOTOpPKIE JPYTHe Pyl X)KUBOTHEIX (puc. 60).

ITo360HOYHbLE — 3TO I'pynna >XHUBOTHBIX, HMEIOIIHX
BHYTPEHHHH OCEBOH CKeJIeT — IO3BOHOYHUK, YeM U 00BbAC-
HAeTcs UX HasBaHHe. IIO3BBOHOUHHMK COCTOHUT U3 GOJIBLIIIOTO
KOJIHYEeCTBa OTHEJIBHBIX KOCTeM — IT0O3BOHKOB. 1103BOHOU-

BEECMO3BOHOYHbIE

Konsyatbie Monntocku /32N
YepBu "‘g_

/
Fa
St
/

Yo' i /

4
—

YnenucroHorme Urnokoxue Mnockue yepsu

p“c. 6
< 80. MHoroo6pasue 6ecrno3BoHONHbIX XUBOTHBIX




/ NMNO3BOHOYHbBIE \
3eMHOBOAHBLIE /

NMpecmbikarowmecs

Mruubl Mnekonutawuwme

Puc. 61. MHOroo6pasue No3BOHOYHbIX XUBOTHBIX

HHUK ITPOXO/IAT B/IOJIb BCET'O TeJa dXHBOTHOT'O — OT I'OJIOBBI JI0
KOHUYMKAa XBocra. On sipasiercs rubKoil, HO IPOYHOU OINMOPOi
Tesia. K cOBpeMeHHBIM NMO3BOHOYHBIM >XHBOTHBIM OTHOCSHT

pbIO, 36 MHOBOJIHBIX, MPECMBIKAKIIHUXCH, MTHIL, MJIEKOIIHTA-
wiux (puc. 61).

Npucnocobnenne XUBOTHLIX K yCnoeuam cpeabi. Gopma u cTpoe-
HUe TeJla JKHBOTHBIX COOTBETCTBYIOT HX 06pa3y KM3HU U cpe-
ae obnranusa (puc. 62). MHorne akTUBHO [JIABAKOIIIHE 3K U-
BOTHBIE, HATIPUMeP PhIObI, HMET 0bTekaemMyio hopmy Tena.
ITaccMBHO MJ1aBaIINE KUBOTHBIE, TAKHE Kak Meny3sl, 06-
NaAal0T 30HTHKOBHIHOM (opmoit. HekoTtoprre MOpPCKHe Ku-
BOTHBIE BeAyT MAJIONOABHIKHBIN 06pas »xu3umy. BHemue orn
HATIOMMHAIOT PACTeHHUHA, HAIPUMED KOPAJIOBhIe NOJUNBI U
AKTUHHH.

Muorue noyBeHHBIE >KHBOTHBIE MMEIOT ye
opMy Tesa UM HATOMHHAIOUIYIO BATHK,

BoIblIMHCTBO HAB@MHBIX YKUBOTHBIX 1
palTcs Ha KOHeYHOCTH. Jleraomue sxugp
IOT PAa3BUThIe IIIUPOKHE IJIOCKOCTH — K
CeKOMBIX MJIM PACIPaBJIAIINECH CKia
KaK y NJaHUPYIOUIUX 6eNoK-JIeTsar ury

PBeobpasuyio

PH ABMXXeHun ony-
OTHBIE OOBLIYyHE U Me-
Pblnbs y OTUL y ga-

TeJa,
Alepury,
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HasemMHO-BO3AyLlWIHasA cpeaa BoaHas cpepa

St
fife;1

/’)."

Puc. 62. XXusoTHble Pa3HbIX cpen obuTaHus

Pone XueoTHLIX B NMpupone n xu3Hn yenoseka. JusoTHEIe sBIIS-
fOTCA BaXKHOM 4aCThIO IPUPOIHEIX COOBIIECTER. IToenas Tpy-
1Bl IDYTUX KHBOTHBIX, OTMEPIIHE OCTATK U PacTeHuu u apy-

THX OPraHMBMOB, OHH yYaCTBYIOT B KPYTOBOpPOTE BemiecTs,
CIOCOOCTBYIOT 06PA30BAHMIO MOYBLI I IOBBIIIEHUIO €€ I1JI0-

10

——
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lraaoka 06blKHOBEHHAA

=~ Mopckoi KoT,
WU XBOCTOKON

LlepwieHb
06bIKHOBEHHbIV

KpacHobpioxas
XepnsHka

Puc. 63. ApnoBuTbie XMBOTHbIE
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nopoausi. H{HBOTHBIE ABIAIOTCH ONBLIUTENAMMU MHOIMX pac-
TeHHIT M YUACTBYIOT B PACIIPOCTPAHEHNH UX CeMAH.

Muorue BOoAHBIE YKMBOTHBIE CIIOCOOCTBYIOT OUUIIEHUIO BO-
1Bl, yIABIUBaA U IOeasi pasjarapiuecs OCTaTK OPraHns-
MOB.

YeJOBEK UCIIOJB3YET dKUBOTHBIX B IIUILY, IIOJIy4aeT OT HUX
CBIPBE AJIsS IPOMBIILIEHHOCTH. OCHOBHYIO MacCy NMPOAYKIIMH
yeJIOBEK I10JIy4aeT, BbIpaliuBasd CeJIbCKOX03AMCTBEeHHBIX MU~
BOTHBIX, HO IIPOMBICEJI Y)KUBOTHBIX B ITUKOU IPUPOJE TOKe Ba-
sker. OcobeHHO 00JIbIIIOE 3HAUEHUE HMeeT IIPOMBICEJ MOP-
CKMX KUBOTHBIX (MOJLIIIOCKOB, KPEBETOK, PHIO).

B To :Xe BpeMs HEKOTOPBIE YXUBOTHBIE BPeAAT UeJIOBEKY,
VHMUYTOXKAasI KYJbTYPDHbIE DACTEHUA, IIPOAYKTHI, U3JIeJIUA U3
KOKHU, IIepcTH, AepeBa. IlapasuTuyecKkue IIpocTeUIne Ha-
HOCHAT OOJIBIIION BpeJ ITYeJIOBOJCTBY, PHIOOBOACTBY, *XHUBOT-
HOBOJICTBY ¥ 3BEPOBOJICTBY.

Muorue 00JIe3HHN YeJIOBEKa TaKiKe BBI3BIBAIOTCA YKHBOT-
HBIMH, HAIpUMep, aMé0Hasa AU3eHTepUs, cOHHAsi 6OJIe3Hb,
MaJIgpusa, FeJIbMUHTO3bI, 4eCOTKa U Ap. dAlNBOTHBIE ABJIAIOT-
cA mepeHocYuKaMu Bo3byauTenell paga NHOEKIIUOHHLIX 3a-
6oneBaHuit (uyma, tud u ap.). IIpeacraBaAwT OIacHOCTH
oIS deJloBeKa U SAJOBUTHIE 3KUBOTHBIE (3MeH, CKOPHHOHBI,
IIayKu U HeKoTopkie Apyrue) (puc. 63).

OxpaHa xuBOTHOro mupa. Pasroob6pasue XHMBOTHOI'O MHpa B IIO-
cilefHee BpeMs HEYKJIOHHO cHIMKaeTcsa. OCHOBHOU NpUYH-
HOM HCYEe3HOBEHHMs MHOIMX BHUAOB KHUBOTHBIX SBJISAETCH
IedATeJbHOCTh UejioBeKa. Bripybasa jeca, pacrnaxuBasg CTe-
nu, ocymas 60JsioTa, 4eJOBEK paspylraeT MecTa OOMTaHUSA
’KUBOTHBIX, ¥ B pe3yJibTaTe MUX YHMCJIEHHOCTH YMEHbIIAaeT-
ca. ToabKO IocJie TOro KaKk MHOT'ME BH/AbI YKUBOTHBIX HCYe3-
JIA TOJHOCTHIO, JIOAW CTAJA HNOHUMATH, YTO HAHOCAT He-
ONPaBUMBIH ymiep6 BUAOBOMY MHOroo0paswuio IPUPOJABI
U UYTO KUBOTHBIE, KAaK U JApyrue OPraHM3Mbl, HYMXJAXOTCHA
B 3a1ure.

MHOrue }XUBOTHBIe 3aHeceHsI B KpacHylo KHury Poccuii-
ckou Penepanuu (puc. 64).

Bosee moapo6HO CO CTPOeHMEM ¥ MHOro00OpasueM KUBOT-
HBIX, UX POJIBIO B IPUPOJE M KU3HU YeJIOBEKA BBl [IO3HAKO~
MHUTeCh B 8 KJjracce.
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Puc. 64. XXnBoTtHbie, 3aHeCEHHbIE B KDAaCHYI0 KHUry
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XHUBOTHDLIE. NPOCTENALLUE, UK OAHOKJIETOYHBIE.

MHOTIOKJIETO4YHbIE. BECNO3BOHO4HbIE XXMBOTHbIE.
NO3BOHOYHBLIE XKMBOTHbIE

Bonpocsi
1. | Kakux XUBOTHbIX OTHOCSHT K NPOCTENLLUNM, AU OOQHOKIETOYHbLIM?
2. | Kakue PyHKUMK BbINOMHAET KNeTka OAHOKIETOYHOrO XXWNBOTHOr0?
3. | Kaknx XMBOTHbIX OTHOCAT K MHOFOK/IETOYHBIM? Hazosute ux obuwme
NPU3HAKMW.
4. | Kakunx X1BOTHbIX Ha3bIBalOT 6€CNO3BOHOYHBIMMN?
5. \Kaknx XXMUBOTHbIX HA3bIBAOT NO3BOHOYHBLIMU?
Mogymainte
Mo4emMy HEOBXOOAUMO COXpaHUTbL PasHOOBpasne XUBOTHOIO Mupa Ha
nnaHerte?
3agaHue

Ncnonb3ya OONONHUTENbHBLIE UCTOYHUKU MHDOPMAaLMK, B TOM YUCHe
M pecypcCbl CeTu MHTepHeT, BbIACHUTE, Kakmne BUObl XXMBOTHbIX BalLLe-

ro permoHa 3aHeceHbl B KpacHyio kHury. MNoarotosbte cooblieHune
M Npes3eHTaumIo U BLICTYNUTE nepes KiaccoMm.

3HaerTe Jin Bbl, 4YTO...

Okono 400 BMAOB XMBOTHbIX 3aHECEHO B MEXAYHapOLHYIO KpacHyto
KHUIY.

KpaTtkoe cogepxaHue rnasbl

L]
AR A N R NN N RENN

Kinerka — sjgeMeHTapHas eJUHHIOA XU3HU Ha S3eMJe.
Ona obnazaeT BceMu NPU3HAKAMH HUBOTO OpraHu3Ma. JKu-
Bble OPTaHU3MBI JIeJIATCA Ha AOAJ/lepPHbIe, HJIU IPOKAPHUOTHI,
U A/lepHble, UJIU 3YyKapPUOTHI.

Knerka mokpsiTa HapyXKHOM MeMOpaHO#, BHyTPEHHEE CO-
AePKUMOe KJIETKHU Ha3bIBaeTCA IIUTOILIaA3MOM. B rnimromnias-
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M€ HaAXOJQUTCA sPOo, cComeprKaliee HACAeACTBEHHbIH MaTepu-
aJI, ¥ OPraHOMU kI, BEIIOJIHAIOIINE pasandytbie (DyHKIMM.
UBbI€ OPraHM3Mbl Ha HaIIeH IJIaHeTe OYeHb PasHOo00-

Pa3HBI U MHOrouYucJeHHbI. K 1oAepHbIM Opranu3maM, nJim
IIPOKapHUoTaM, He UMEIOIUM B KJIeTKe 0(hOpMJIEHHOTO s/ipa,
OTHOCATCA OGaKkTepuu. K aAgepHbIM Oopranusmam, WA :-)y}f_a-
PHOTaM, OTHOCATCA 'PUOBI, pacTeHNA U JKUBOTHDbIE (puc. 65).

Bupycer — mexnerounas dopma xxusan. OHU ABIAIOTCH
BHYTPHUKJIETOUHBIMHA apasuTaMu JPYyIruX Oprainu3mosB.

JI1060if OpraEusM — OJHOKJIETOUHBII UM MHOTOKJIETOY-
HBIA — IIPeJCTaBJsAeT CODOH CJIOMKHYIO CaMOCTOATENbHYIO
CaMOPEryJIMPYIOIIYIOCA ¥}UBYI0 cucremy. OH oOMeHMBaeTCH
BEIIeCTBOM M 3Heprueil ¢ oKpykaolleil cpeioi, crocobex
K PAa3MHOKEHHUIO.

becno3BoHOYHbIE
XUBOTHbIE

MO3BOHOYHbIE
XUBOTHbIE

PacTteHus

lNpocTenwne

Puc. 65. MHoroobtpasune XuBbiX OpraHuM3mMoB |
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Fnaea

OpraHnsm
n cpena ooutaHua
T o e % P 05 IR g i T Py Py P g

Kaxabiih BUA opraHM3mMoB Ha Hallel nnaHeTe MoXeT
CyLLeCcTBOBaTb TOJIbKO B ONpeAen&HHbIX, COOTBETCTBYIOLLUX ero
norpebHocTam ycnoBusx. Bcé, 4To okpyXaeT Xueble
opraHusmbl U obecnevynBaeT Ux BCem HeoGXoauMbIM NS
XWU3HU, NpeAcTaBnseT ux cpeny oburtaHms. Ycnoeus cpeabi
OKa3bIBAIOT onpeaenéHHoe BAusHue (NonoXxXmTenbHoe Uu
OoTpULUaTesIbHOE) Ha CyLecTBOBaHUEe U PacnpoCTPaHeHUEe XUBbIX
OpraHu3MoB. B CBA31 C 3TUM yCnoBus cpeabl paccMaTpUBaIOT
Kak 3konoruyeckue ¢pakropbi.

W3 aToih rnasbl Bbl y3HaeTe

B O cpenax odbuTaHusa OpraHU3MOoB;
m 00 3Konormyeckux hakTopax v ux BAUSHUM
Ha XWUBblE OPraHU3MbI;

B 0 pacnpeAeneHnn XnBbiX OpraHM3MOoB Ha NaHeTe;
B 0 XO39CTBEHHOM AEATENIbHOCTU YEN0BeKa B NPUPOAE:;
m 0 HEO6XOAMMOCTU OXPaHbl NPUPOAbI;
= 06 0c060 OXpaHAeMbIX MPUPOLHbLIX TEPPUTOPUSIX;

BN O TOM, KaKoe y4yacTue B OXpaHe npupoabl MoXxeTte
MPUHATL JINYHO BbI.

Bbi HAyyuTecob

m 0OBLACHATL B3aMMOCBSA3b CTPOEHUSI OPraHU3MOB
C yCnoBuUsiMu cpenbl obutaHus;
B BbISIBNISATb NOCNEACTBUSA OEATENIbHOCTU
yenoBeka B NpUpoae;
B NPUHUMATL IMYHOE NOCUNBHOE y4acTUe B OXpaHe
OKpYyXaloulen cpeabl.




§ 16. Cpenbl o6uTaHus opranuamos

1. Y7o Takoe 6uoc¢epé?

2. Kakmue cpenbl oOOMTaHUA OPraHU3MOB BaM U3BECTHbLI?

Cpeabi 06uTaHus opraHnamoB. Cpedoti 06umanus HABHIBAIOT BCE

TO, YTO OKPYXaeT XUBOU opraHmsm B npupoxae. Ha Bemie
CYILIECTBYIOT YeThbIpe OCHOBHBIE Cpelbl OOUTAHHUS, OCBOEH-
HbI€ U 3aCeJIEHHbIe OPraHU3MaMU. JTO HAB€MHO-BO3LYIIHAS
cpexa, BoAHAadA, MOYBEHHAs M, HAKOHEI], CAMHM OPraHU3ME
MOT'YT ABJIATHCA CPeAON OOMTAHUA s APYTUX OPraHU3MOB
(puc. 66). Kaxpaa us aTuX cpej IMeeT CBOU cIelu(UUeCcK ne

Puc. 66. Cpeabl 06uTaHns opraHn3amosn

1
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yCJIOBHA KU3HU, U KaXX/JbI OpraHusm npuciiocabjimBaeTrcs
K TeM CcIelUu(PUUIEeCKUM YCIOBUSAM KU3HU, B KOTOPBIX €My
IPUXOAUTCH CYIIeCTBOBATh. IToaTomMy Tak BEJUKO MHOI'000-
pasue JKUBBIX OPraHM3MOB Ha Hallley IJjaHeTe.

MpyUcnocoGNeHHOCTL OPraHn3MOoB K cpeae oburtauua. Hazemno-
6o3dywnasn cpeda Gonee CJIOKHA U PasHOOOpasHa, 4eM

apyrue cpeabl (puc. 67).

Jlety4an
MblLLb

31nMopOoa0K

|

i Jlacka
Jiarywka ¢/
" MypaBbW

Puc. ls
-——_._9_7:'__0_6”1'31'91114 Ha3eMHO-BO3AYyLLHON cpeabl
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HaunGonbinee snavenne nus KHBYIIUX B HeH OpraHuamop
HMEIOT CBOHCTBA M COCTAB aTMOC(HEpPh — BO3AYIIIHOH 060-
mo4KH 3eMun. II1oTHOCTH BO3AYXa ropasmo Humxe ILJIOTHO-
CTH BOIBI, IIO3TOMY V Ha3€eMHBIX OPraHH3MOB PA3BHTEI OTI0p-
HbI€ CTPYKTYPBI — BHYTPEHHHUH H HAPYKHBII CKeJIeT.

Temneparypa Bosgyxa MOMKeT MEHATHCS OUYEHD OnIcTpO
H B IIHPOKOM JHana3oHe, IO3TOMY KHBYII[HE Ha CYIIle opra-
HH3MBI HMEIOT MHOI'OYMCJIEHHBIE IIPHCIOCOOJeHUS, MO3BO-
JAIOIHE BBIAEPKUBATH Pe3KHe Ilepenaibl TeMIIePaTyDHI.
Y OPraHHM3MOB, KHBYIIHX B VCIOBHAX pPa3JIU4YHOM BJIAXKHO-
CTH, TaK¥e BbIpaboTasnch crieruaabHble IPUCIOCOOIeHUS.,

BakHOe 3HaYeHHe 1JIg OPraHU3MOB Ha3eMHO-BO3AVIITHOH
CPelBl HMeeT XHMHYECKHI cocTaB Bo3ayxa. IlosTomy 3a-
F'PA3SHEHHE BO3yXa OKa3bIBaeT HETATHBHOE BO3JelCcTBHEe Ha
’KHBble OPraHU3MBEI.

Boda cnyxur cpenoit o6uTaHUS IS MHOTHX OPraHU3MOB
(puc. 68). 113 BOABI OHU MOJIYYAIOT BCE, YTO HeoOX0QMMO UM
Anst KU3HH. OCOOEHHOCTH CTPOEHHS BONHBIX OPraHU3MOB
OOpenendarnTca PUINYECKUMH H XUMUYECKUMU CBOMCTBAMH
BOJIGI.

Boma o6Gnagaer BBITATKMUBAKOIIEH CHJIOMH, €€ ILJIOTHOCTL
Oonbime, yeM y BO3LyXa. DTO CBOMCTBO IIO3BOJISIET MHOTHM
OpraHu3MaMm MNapuTh B TOJIIE BOABI. K HHM OTHOCHTCS KAK
MHOKECTBO MEJIKHUX DACTeHU! U KHUBOTHBIX, TAK M JOCTATOU-
HO KPYIIHbI€ OPraHU3MBbI, HAIIDUMED MeAy3bl. ¥ AKTHBHBIX
MIJIOBIOB (PBIOEI, NenbMUHBI, KUTHI i Ap.), KaK OpaBMJIO, 00-
Texaemas (popMa Tejia, & KOHEYHOCTH B BU/E IIIABHUKOB HIIH
Jact. MHorue BOOHBIE OPraHU3MEbI BeAYT MaJONOABUIKHBIM
1 NlayKe TPUKPeIIEHHBIN 06pas sKusHwu, HalpuMep KOpaJijio-
BbI€ TIOJIUIIEI.

Boza cmoco6ra HakanuBaTe 1 YAEPXKUBATE TEILI0, B CBA-

31 C 9TUM B BO/JIe He OBIBaeT TaKMx PE3KUuX KoseOauuii TeM-
nepaTtypsl, KaK Ha CyIIe.

ITowea — BEePXHMIL PRIXJIbIiH cir0f; ¢

ymu. Ona coctout us
HEOPraHNYeCKHUX BEILIECTB (MUHEepa s npx Coxeit, Bonwr, BO3-
? ?



= Mopckas 38e

N opc&oﬁ ex

Pwuc,
mc. 68. Oburatenu soanoi cpenbl
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AyXa), a TaKKe CONEPIUT MHOIO OPraHUYeCKUX BellecTy
(ocTaTKM pacTeHMit M IKUBOTHBIX, NPOAYKTEI UX pPasno e
HUA — neperuoi). B nouse oburaior 6axrepuu, rpubel, dep-
BHM, HACEKOMBbIC U UX JIMYUHKN U JlaxKe TaKue KPYIHbIe #u-
BOTHbI€, KAK KPOTHI U 3eMmyepoiku (puc. 69).

Orpomuyio posnn nousa urpaer B sxusnm pacrenuit. Ous

“obnazaer 0coObLIM CBOMCTBOM — [JIOJAOPOAKEM, CIOCOOHO-

CTBIO ODecneumBaThL PACTEeHUsA NUTATENLHLIMUA BeLIeCTBaAMY
W BJIATOM, CO31aBaTh YCJAOBUA JIJIS UX KUBHEJeATE I bHOCTH,
Yem Gonbie B nmouse MuHepanbHBIX BeIECTB U IE€PETHOH,
TeM OHAa 1wiogopoaHee. OT 11040POAUs TOYBBI 3aBUCUT YPO-
KA BO3EJIBIBAEMBIX KYJILTYP.

ITouBa mocrenenno ucromaercs n3-3a TOro, 4ToO KasK/Ibli
cOOp ypoKasi YHOCUT M3 IOYBLI KAKOe-TO KOJUYECTBO Be-
IecTB, obecrneymBaIUx eé maogopogue. YTobObl BOCHOJ-
HUTh UX COJepKaHue, B IMMOUYBY BHOCAT OpraHn4YecKue U Mu-
HepaJibHbIe yI0OpeHus.

Tena mnozux Opzanuiamoé MOTYT CIYHKUTH CPeAoH
oburTaHmsa s Apyrux opraausmonB (puc. 70). YcaoBud
MKU3HNU BHYTPU APYroro OopraHusMa OTAUYarTcA OOJIBIINM
IIOCTOSTHCTBOM II0 CPABHEHHUIO C JKM3HBIO B JIPDYI'MX Cpelax.
ITosromy opranusmsbl, HaxojadAlue cebe MecTO B TeJjie pac-
TeHUM MU KUBOTHBIX, YACTO MMOJHOCTBHIO YyTPAa4YWBaIOT Op-

raHpl 4 Jake CUCTEeMbI OPraHoB, HeOOXOoAUMbIe CBOOOHOKA-
BYIIIUM BUJIAM.

BOOHASI CPEAA. HABEMHO-BO3.1YLUHASl CPEfA. MO4YBA
KAK CPEOA OBUTAHUSI. OPTAHU3M KAK CPEZIA OBUTAHUS

Bonpochbi

1.
2.
3.

14

o O

Kakue cpenbl 06UTaHUA XUBbIX OPraHU3MOB Bbl 3HaeTe?
Kakue CBOUCTBA XapakTepHbl AJ19 BOAHON cpenbl 0buTtaHmns?

MoyemMy CHMTAIOT, YTO Ha3eMHO-BO3AylIHaga cpena 6onee cnoxHa v
pa3HoobpasHa, 4em BoaHasa?

YT0 Takoe rno4ysa?
KakoBa posib NOYBbI B XU3HW pacTeHnin?
B 4€M COCTOSIT OCHOBHbIE OCOBGEHHOCTU OpraHM3amos, NCMONLI3YIOLLUX

Qena LPYrux opraHM3aMoB Kak cpeny obutanms?




a
Hdoxpesble
Yyepsu

. Hematoawl
(Ha pucyHke — Yepsb,
aakBaHeHHbm KONbUamMu
~ xuuHoro rpmuba)

‘ i e HDOBOHO‘-IHVIKVI, ANHUHKY xyka LenkyHa

Pwc. 69. Obutatenu noyssl
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Puc. 70. OpraHuam kak cpeaa o6uTaHus (6akTepun B Tenax apyrux
OpraHn3mosB)

Mogymanre

1. | MNoyemy opraHuamsl, o6uTaOLWMe B HA3EMHO-BO3AYLLHOM cpeae, 60-

nee MHOroo6pasHbl, 4eM B BOAHON?

2. | Kakne npenmylLecTBa U HEOOCTaTKM UMEET OpraHM3MeHHas cpena
obuTaHua No CpaBHEHUIO C APYrMMU cpeaammn?
3agaHue

Mcnonb3ys martepuanbsl y4ebHuka u nHOopMaLuUilo JOMONHUTENbHbIX
WCTOYHUKOB, @ Takxe 1 cBou HabnoaeHuns, npuseaute 3—4 npumepa
ocobeHHOCTEe CTPOEHUA OPraHM3mMoB, CBA3AHHbLIX C UX Npucrnocob-
NEeHHOCTLIO K cpeae obutaHus.

3anaHuvs ans niwbo3HarenbHbIX

NpoeeauTe HabnoAeHVNA 3a XUBOTHBIMU U PACTEHUAMU BalLEro pern-
OHa. Kakve 0Cco6eHHOCTU MX CTPOEHUS 1 06pasa XusHu, no saluemMy
MHEHUIO, CBA3aHbl C NPUCNOCOGNEHNEM K YCNOBUAM cpenbl o6uTa-
HUA? Wicnonk3ys pesyneratel CBOUX HabMOOEHWA, B TOM Yyucne co6-
CTBEHHbIE PUCYHKN, poTorpaduun, Tabnuubl n cxemsl, a Takxke UHpOopP-
MauMio U3 AOMONHUTENbHLIX NCTOYHUKOB, NOArOTOBLTE COOGLEHWE

WY NPE3EHTaLMIO O NMPUCNOCOBAEHUAX OPraHN3MOB K YCNOBUSIM G
Obl 06UTaHUA. pee
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§ 17. 3xonoruseckue dakTopbI
M UX BIMSTHUE HA XXUBbIE OPraHN3Mbl

.o e e e o0 0000 B0

1. 470 M3yyaeT 3KoNnorma?
2. Kaxme paKTopbl cpeabl, BIMKAIOLNE Ha OPraHUu3msbl, Bbl 3HaeTe?

YCnosusi XXU3HU OPraHn3mMoB. VcioBus cpelbl OKa3bIBAIOT oIpeje-
JIEHHOEe BIMsHME (IIOJOMXHUTEJbHOE WJIA OTPHIlaTeJbHOE) Ha
CVYIIIECTBOBaHHE M reorpaduueckoe pacnpocTpaHeHHe MHU-
BBIX OPraHM3MOB B IIpUpoAe. B ¢BA3M ¢ 3TUM yCIOBUA CPeabl
paccMaTpPUBAIOT KaK BKOJOrnYecKue (hpaxTopsl.

Jxonorundeckue pakTopbl. Ikogorudyeckue HaKkTopsl OYEHb MHOTIO-
o0pas3HBI KaK II0 CBOEH IIPHUPOJE, TAK M IO BO3AEHMCTBHUIO HA
KUBBI€ OPTraHMU3MBbI. ¥CJIOBHO Bce (haKTOPHI Cpeabl Imoapasie-
JIAIOT Ha TPU OCHOBHBIE IPpYINbl — abuomuweckue, 6uo-
muvyecKkue 1 AHmpoOnozeHHble.

AbuoTuyeckume GakTopbl — 370 (hakTOPLI HEKUBOM NPUPOAbI, IIpe-
KIe BCero KJMMaTH4YeCKHe: COJIHeUHBLIN CBeT, TeMIlepaTy-
pa, BJIA)XKHOCTh, ¥ MECTHBIE: pesbed, CBOMCTBA IIOYBHI, CO-
JIéHOCTh, TeUeHHusd, BeTep, pPaguanusa U T. I. ITU (GaKTOpkI

Puc. 71. BnusiHve CBeTa Ha pa3suTue IR
oayBaH4uka: A — nNpu SPpKOM OCBELWEeHUn; A 4
B — npw HepocTaTO4YHOM

OCBeLWeHn (B TeHWn)
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MOTYT BJIMATH HA OPTaHU3MBI IIDAMO, T. €. HEIIOCPe/ICTBEHHo,
Kak cBeT MJM Temno (puc. 71), 1mbo0 KOCBEHHO, Kak, Ha-
npumMep, pesbed, KOTOPBINH 00YyCJIOBIMUBaEeT AeHCTBHUe nps-

MBIX (PAKTOPOB — OCBEMIEHHOCTH, YBJIAXKHEHUH, BeTpa yu
IIPOYMX.
buorndeckue GakTopbl — 3TO BCeBO3MOKHBIe (DOPMBI BIAUAHUA KU-

BBIX OPTraHM3MOB APYT Ha Apyra (HanpuMmep, ONbLIeHUE pac-
TeHUH HACeKOMBIMM, KOHKYPEHIIMA MEXKIy OpraHU3MaMu
OJHOTO MJIM Pa3HbIX BHUOB 3a IHUIIY, CBeT 4 T. 1., IIOoeJaHue
OAHMUX OPraHU3MOB JAPYrMMM, NapasuTU3M) U Ha Cpeny
(puc. 72). BuoTnyeckne B3aMMOOTHOIIIEHNS UMEIOT YPEe3BhI-

YaWHO CJOXKHBIN U CBOEOOPA3HBIN XapakTep U TaKiKe MOTyT
OBITH NIPAMBIMHU M KOCBEHHBLIMU,

AHTpONnoreHusie GakTopbl — 3T0 BCce Te GOPMHBI AeATeJIbHOCTH YeJlo-
BeKa, KOTOpbIe BO3/JeMCTBYIOT HA €CTeCTBEeHHYIO IPUPOIHYIO
cpeny, U3MeHAA YCJIOBUA OOUTAHMS >XUBBIX OPraHH3MOB,

UJIN HEeNOCpeIACTBEHHO BJIHUAIOT Ha OT/e/IbHble BUABLI pacre-
HUH 4 )KUBOTHBIX (puc. 73).

Puc. 72. OnbineHve pacTeHnin HACEKOMbIMY
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Puc. 73. AHTponoreHHbole GakTops.l

B cBOI0O Ouepe b, OPTaHU3MbI CAMU MOTYT OKa3bIBATh BJIN-
fAHUe Ha YCJIOBHUA CBOEro cyllecTrBoBaHusa. Hanpumep, vanu-
Yye pacTUTEeJBHOIO IIOKPOBA CMAIYAeT CyTOYHbIE KOJIe0aHNA
TeMIepaTyphl BOJIM3M IOBEPXHOCTHU 3eMJIH (II0f IOJIOTOM Je-
ca MJIM TPaBbl), BAAAET HA CTPYKTYPY M XMMHUYECKHUI COCTaB
OYB.

Bce akosiormueckue (paKTOPHI OKA3LIBAIOT BIMAHNKE HA OP-
raHu3Mbl, HO 0COOEeHHO 3aMeTHbIe M3MEHEeHUs BO BHEUIHEM
00JIMKe ¥ BO BHYTPEHHEM CTPOEHMU OPraHM3MOB BbI3bIBAIOT
Takue (HaKkTophbl HEKUBOW MPUPOJALI, KAK CBeT, TeMIlepaTy-
pa, BJIaXXHOCTb.

3KONIOrMYECKUE DAKTOPbI: ABUOTUHECKUE, BUOTUHECKME,
AHTPONMOrEHHLIE
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Bonpocsi

—
.

4710 Takoe akonoruyeckue dakTopbI?

Kakune rpynnbi akonorudeckmx $hakTopos Bam M3BeCTHLI? Kax
BIMAHWE Ha opraHuamMbl?

080 Wy

Mogymaisire

Kakue ocobeHHocTy CTPOEHUA W XUSHEOESATEeNIbHOCTU pacTeHun

W XUBOTHbIX, Ha Ball B3rnsa, CBA3aHbl C NPUCnocobrieHnem K yCnogeu-
AM XU3HN?

3agaHue

MpuBeanTE NPUMEPLI BISIHUS aHTPOMOreHHbIX ¢dakTopoB Ha Npupo-
Ay B Bawem pernoHe. O6cynute aToT BOMPOC B Kfiacce.

§ 1 8 = Ce30HHbIe NBMEHEHUS B XXU3HU
OpraHM3MoB

1. Y7o Takoe akonorunyeckue pakropbi?
2. Kakue cpeabl 06UTaHUS OPraHu3IMOB BaM U3BECTHBI?
3. Kakue ce30HHbIE UBMEHEHUS Y OPraHM3MOR BaMm U3BECTHbLI?

Ce3oHHbie nameHeHns. BaanMoCBA3hL OPranmsmMos u cpeasl ocobeH-

HO XOpOIIO BU/IHA DU O3HAKOMJIEHHY C PEaKITUAMY e& obu-
TaTeJeu HA M3MEHEHUs BHEIIHUX YCJIOBUH IIPA CMeHe Bpe-
MéH roga. OpraHu3Mbr [I0-PA3HOMY PEATHDYIOT HA cea il
M3MeHeHUs KaumaTta. Meakue MJIEKOTIUTaromMe, HaIpuMep
TIONIEBKH U JIECHBI® MBIIIIH, 3UMYIOT, BIATAS B CHAYKY U rrps-
yach B YKPOMHBIX MecTaXx. Y MHOrmx "KUBOTHEIX, 06uTaO-
IMUX B YCJIOBUAX CYDPOBOM 3UMEI, K HACTYIITeHMTO i
MeX TyCTeeT, YBeJININBAETCA ero Aamma. Bnapoﬂapﬂ -
OHH JIYHIIIe COXDAHAIOT TEILTIO CBOEro Tejg. B brors o oMy
€B MEHAETCA U OKpaCKa, Kak asrTo Iboucxonur, gar Iydaa-
PuMmep,

12
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Puc. 74. 3asu 6enak 3umoit (A) n netom (b)

y saiina-6enska (puc. 74). Takue npucrnocobJeHNA MOMOTa-
JOT JKMBOTHBIM He TOJIBKO yOepeubCcd OT X0JI0[a, HO ¥ MaCKH-
pPOBATHCA OT BPAros.

Murpauvu. Emé oJHMM IMIMPOKO PACIPOCTPAHEHHBIM rmpucnocobe-

HHAeM K HeOJIaronpuATHBIM YCJIOBUAM Y MHOTUX MKHUBOTHBIX
ABJIAIOTCA MU2Payuu, Wi IepeMelleHns. ITO MOTyT OBITh
mepeMelleHus B HOBbIe yOe)xuIlla Wik MaccoBble Ilepecee-
HHUS B MHBIE KJUMaTHUecKue obsacTu (HAIIpUMep, €Xeron-
HbIE TIepPeJISTHI ITHIL, MUTPAIAH CeBEPHBIX OJIEHEeH U T. L. )s
PacTeHud 1 NPUKPEIJIEHHbIE KUBOTHLIE IEpeMeIaTbCA
He MOTYT, 3aTO UMEHHO Yy 9THX OPraHU3MOB CE30HHBIE H3Me-
HeHUA HepeIKo IIPOABISIOTCA Haubojee sspKo. Tak, MHOTHe
pacTeHHs OCeHbIO COPACHIBAIOT JIMCThA, & BECHOM, C HACTY-
IJIeHHeM TeIJIbIX AHell, OHH BHOBBL pacmyckaircd (puc. 79).

AHabuo3. OcobriM npucnocobieHreM K He0IaronpuAaTHRIM YCIOBUAM

ABageTca aHabuo3 — COCTOAHUE OpPraHu3Ma, Ipu KOTOPOM
*KU3HEHHBIEe IIPOIeCcChl HACTOJIbKO 3aMeJIATCHA, YTO OTCYT-
CTBYIOT BCe BUAVMBbIe NPU3HAKU JKM3HHU. TaKoe COCTOAHHE
XapaKTepHO IJIs CIIOpP, CYXHX CeMsAH, NJIdA OJHOKJIETOYHBIX
OPraHU3MOB, HEKOTOPBIX UYepBed, UIeHUCTOHOTHUX, 3€MHO-
BOAHBIX. B cocTosgsHMy aHabmo3a OpraHu3Mbl MOTYT IIEPEHO"
CUTh KpaliHe HeOJaronpuAaTHLBIE YCJI0BUA, HAIIPUMED r1y6o-
KOe IIpOMep3aHue.

CE3OHHbIE UBMEHEHUSAA. AHABMO3. MUIPALIAA
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Puc. 75. Cakypa (SnoHcKas BULLHSA) B pasHoe Bpemsi rosa _ -

Bonpochsi

1. | Kak pearnpyioT pasHble pacTeHns U XNBOTHBLIE HA CE30HHbIE N3MEHEe-
HUa B Nnpupoae? MNpueeante npuMepsi.

2. | Yto Takoe Murpaums XMBOTHbIX? MpuseaunTe npumepsi.

3. | Y7o Takoe aHabuo3?

Mogymaiire

bem OOBACHSIIOTCA CE30HHbIE ABNEHUS B XU3HU OpraHnamoB?

3Haere am Bbi, YTO...

HekoTopele pacTenus, xuBylwe B 3acyuwinuebix paiioHax, obpaaytoT
8 TE4€HNE OAHOrO roAa TPY MOKONEHUS NINCTBLEB, MPUYEM NUCTLS KaX-
AOro nokonexns obnaaaloT CBOUMM 0COBEHHOCTAMM CTpoeHus. Tak,
BO BPEMS BNAXHOMO ce3oHa 06pasyloTcs CpaBHUTENLHO KPYrHble
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nucTes. Bo Bpems Gonee 3acyluiMBOro Ce€30Ha OHW onaaaloT, a Ha

CMEHY UM MPUXOIAT MENKNE JINCTbS UIKv Yelyikn. iHoraa ncyesaet

1 Takasi IMCTBA, a pacTeHne NpoBoaAUT Hanbonee 3acyLunmBbli Nepu-
; O NMULLb C 3€NEHBIMKU CTEBNAMMN 1 KONKOUKaMMU.

§ 19. NMpupoaHbie coobuecTea
,i000000000000

1. Kakue cpeabl 0OMTaHUs OPraHM3MoB Bbl 3HaeTe?

2. Kakoe BNMsIHME OKa3bIBAIOT 3Konoruyeckue hpakTopbli Ha OPraHu3mbi?

3. Kak opraHn3ambi NpucnocadnuearoTCcs K yCAOBUAM cpeabl oburauma?

NpupoaHoe coobuiecTso. B npuponae pasubie BUAbl OPTAaHU3MOB HE
M30JIMPOBAHBI OJUH OT APYTroOro, a KUBYT COBMECTHO, 00pa-
3yl eCTeCTBEHHBIE TPYINIUPOBKHU, HAasbIBaeMble CO0Owe-

Puc. 76. NpupopHbie coobulecTsa
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cmeéamu. Ha dopmupoBanue KaxJoro IPUPOAHOIO CO06-
IMeCTBa OKAa3bIBAIOT BJIMSHHE pAa3JHUYHBIe JSKOJIOTUYECKHe
(axTophl, mpexxae Becero abmoTHUECKHE: BIAKHOCTH, OCBe-
II€HHOCTh, TeMIIepaTypa, TUII [I0YB 1 T. 1.

Cucrema, ob6pasoBamnas B pesysbraTe B3aMMOJAEHCTBHUA
"KUBBIX OPIaHM3MOB MeKAy coboit 1 abmoTHYeCKOoi Cpeson,
B KOTOPOX OHM 0OHMTAalOT, HasblBaeTcs akocucmemou (oT
rped. olKoc — Kunuile u cucmema — obbeguHenue). B aa-
BHCHMOCTH OT YCJIOBHH MOTYT c(hOpMHUPOBATHCA TAKHE 3KO-
CHCTeMBI, Kak crenu, 6osoTa, 6epEé30BLI JIec, CMeIlaHHBIN
JIeC, eJIOBBIN Jiec U T. A. (puc. 76).

Bce opranmuaMer npucnoco6aeHs! K yCI0OBUSAM COBMECTHOM
JHKHU3HH, CIOXUBILIHUMCA B coobiiecTBe, U 3TO OObACHAET BU-
AOBOM cocTaB, GOPMUDYIOMIHIICA B KAXKI0M U3 HUAX.

Puc. 77. CmeHa coobuiects: A — B6epé30Bbii nec;

B — 6epéaosblit nec c N0ApOCTOM enuv; B — cMelanHbIn nec; I — enoswiii nec
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Kt @ROAOTIUOCKIE YEAOHIA MORRIOTEN, TO HPOMCXOANT
CMEONA NPUPOAHIN cootmeern. Hanpumoep, n Oepoaonom e
¢y XOPOLIO PacTy T renensinocannwe ean, C orogami eseil
cTanoRuUTeR Bee Goanue, N Oepesonntil Jlee npenpaneTes
g ememanunit, B reun ONE MOAOAKIE CROTONIO0IRKIE Gopean
PACTI HE MOV, LIpoxoAIT BPeMst, 1t erapuie 6epean nornba-
OT, & MOJTOARE HO BRDXHIBAIOT B TOHN eaeit, 1 eMetnaHHbI
26C MPERPALLIACTCA B OJOBHIL, 110JL HOJOTOM KOTOPOTO PRCETYT
POTBKO TOHEBRIHOCTIERIE pacrenns (pue. 77).

Bee 00HTATE COOOMECTRA CBABAHKL MeX Y c0b0i, oKa-
ARBAIOT B3AIMHOO BIAHSHIE JPYI HA Jpyra i COCTARAAIOT
e1uHoe nenoe. lloaromy npin eMmene coodecTsa HIMeHACTCA
HE TOOBRO PACTHTENALHKI, HO It MMHBOTHBIIT COCTAR DKOCH-
CTEeMKI.

Coctas coobuwecrtsa. O cocrase cooldiecTsa CyJAdT, pexxje BCero,
10 BILTIOBOMY pasnooOpasnw. lloa pasnoobpasuem nonuma-
T BIOBOE Oorarerso coolbuecTsa. PasnooOpasne MXHBBIX
OPraHH3MOB B II€PBYIO OUEPEAb ONpeJe/AeTes KJINMaTHde:
CRHMH harTOpaMi.

Hauboasniee BIOBOe OOraTCTBO OTMEUEeHO B coolige-
CTBAX BIAMKHBIX TPONHUECKHX JIECOB, B KOTOPBIX TOJBKO
JIPEeBECHBIX BHJ0B PACTEHHIIT HACUNTHIBACTCSH GoJsiee ABYX ThI-
Ccs4.

B cpexaseii noaoce Pocenn HaN0ONBIIINM BHIOBBIM pas-
HOOOpa3HeM XaPaKTepH3YIOTCS CMellaHHble Jeca, B eJo-
BRIX Jecax BHJ0BOE paszHoo0pasne HHXe. B coobmecrnax,
HAXOAAIIHXCH B 30HAX CYPOBOI'0 KJMMATA, TAKHX, HANpPH-
Mep, KaK TYHJIPBI, BHI0BOEe pazHoobpasne OTHOCHTENbHO

HH3KO€.

NPUPOAHOE COOBLLIECTBO. 3KOCUCTEMA.
BUAOBOW COCTAB

Bonpochsi

1. | Y70 Ha3bLIBAIOT NPUPOAHBIM COOBLLECTBOM?
2. | Kakue Tunsl npupoaHbIx cooOUECTB Bbl aHaere?
3. | OT yero 3asucUT BUAOBOI cocTas coobuiecTsa?
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Movamy npu cmene NPUPOAHOIo COOBLBCTEA NPOUCXOANT CMeHa ero
BAOROIO COCTAaRA?

3naere nun asbi, vro..,

Bunonoe PA3IHOOBPAINe COOBLIOCTBA CBAZAHO HE TONLKO C KIMMAaTH-
HOCKUMW YCNOBUSIMU, HO U € NPOLAOIDKNTENBEHOCTLIO PA3BUTUA 3KOCK-
CTaMbl. Hanpumep, B takom napesHemMm oaepe, kak bahkan, Tonbko
b pavkos-6okonnasos o6uraer 300 BUOOB.

§ 20. B3aanmocBsaan opraHnamMosB
B cooOwecTBe

1. Kakue opraHmambl OTHOCATCH K aBToTpodam?
2. Yem opraHnambl-reTepoTpodbl OTAMYAIOTCA OT aBTOTPODOB?

Muuessie B3aumoceaan B coobuwecTse. Bu yixe 3HaeTe, YTO pas-

Hble BUABI OPTraHU3MOB B COOOIIeCTBEe OKA3BIBAIOTCH TECHO
CBA3AHHBIMMU APYI' C APYT'OM, HO BeJylilee MEeCTO B OTHOIIIeHH-
AX 3aHUMAIOT nNuUuUjeébvle C6A3U: ONHN OPTAHUBMBI CJIYIKAT
nUIed APyruM M CaMU HCHOJb3YIOT B MUILY APYTHe opra-
HU3MBbI. Biarozaps nuineBsIM CBA3AM MEXKAY OPraHU3MAaMU

B DKOCHCTeMe IPONCXOAUT HENPePHIBHBIA Kpyzoeopom
éewyecme u nepedaia Inepzuu.

Muuesan uenb. CxeMy NUILEBLIX CBA3EM OPraHU3MOB coolbiecTra

MO2CHO IIPEAICTABUTL B BHJE HAGOPa MapmpyTos, mo KOTO-

PBIM BelIeCTBO M 9HEPrud nepesarTes oT o

K apyromy. Kasknwiit us atux mapmpyros HasbIiBaercs nu-

wesoil yenvro. IIpocTeiMm npumepom HUINeBOM menm sipyys-

eTcs IOCJIeJOBATeNBHOCTh: OJHOKJIETOUHbIe BOLOpoCcy —
KpPeBeTKM — ITMHIBUHBI — TIOJIeHHU (pucC. 78).

B numesoit nenm ocymecrsisercs o

IIOTOK BEIEeCTBA U dHEPIUM OT OXHOI I

K apyroi#. IIpu aroMm ucrounmkonm 9He

AHOT'O OpPraHu3ma

AHOHampage
PYINer opray
pPruun

HHBI
HU3MOB

» Kag HpaBHJIO,
12




Tonexu

OaHOKNEeTOYHbIE
BOAOPOCU

KpeseTku MUHrBUHBI

Puc. 78. Npumep NULLEBOWN Lenu

CIIY#KHAT DHEPIHs COJTHEUHOT0 CBeTa, KOTOPYIO PACTEHUA IIpe-
06pas3yIoT B OpraHnyecKue BellecTBa.

Muwesas ceTb. [ad J1060r0 coo0IecTBA MOMXHO COCTABUTH CXEMY
Bcex MUIEeBHIX B3AaMMOCBA3€il OPTaHM3MOB. JTa CXeMa uMe-
er Bux cetu. Iluweean cemsv coobiiecTBa COCTOUT M3 IIH-
[EBBIX Ilemel, KaMmgaa U3 KOTOPBIX ABIAETCA KaK OB1 OT-
IeJIBLHBIM KAHAJIOM, IO KOTOPOMY [epefaloTCA BeIleCTBO W
sueprus (puc. 79). Ot KaHanbl U300parkeHbl HA PUCYHKE
CTpeJIKaMMu.

Pacrerusa-aBToTpodsl IPOU3BOSAT HA CBETY OPraHUYeCKHe
BelllecTBA U3 HEOPraHUYeCKUX. ITO OP2aAHU3MbL-TLPOU3EO0-
dumenu, uin npodyyenmaut. Bece 1pyrue opraHu3Mel-TeTe-
poTpodBI HOTPEGIAIOT FOTOBbIE OPraHNYeCKHe BeIlecTBa. Jto
opzanusmbi-nompebumenu, Ui KOHCY MEHMbL. K UM
OTHOCATCSA TPABOSAJHEIE YKUBOTHBIE, XUIHUKHN U IIapasuThI.
Opzanusmvl-pa3pyutumenu, Win pedyyenmol, TUTAIOT-
¢S OCTATKAMM PACTeHUI U YKMBOTHBIX, & TaKKe IPOAYKTAMHA
JKUBHeIeATebHOCTH JKUBBIX OpraHuaMoB. Mu mpeumyIne-
CTBEHHO sBISIOTCA OGakTepuu u rpuOel. OHHM paspymaioT
CJI0’KHBIe OpraHUYecKue BeIecTBa A0 IMPOCTBIX MHHEPaJb-
HBIX, KOTOpPBIe 3aT€M CHOBA MCIIOJIB3YIOT PACTeHHA AJA IPO-
U3BOACTBA OPraHUYeCKUX BelllecTB.
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CuBUPCKUM
Lenkonpsg,

Knewm
v nyxoeapl

Puc. 79. Npumep nuLLEeBOn ceTn coobLuecTea

COCHOBbI#
MUNNNbLLMK
(nnynHka)

MNapeHuua b |
(nn4mHKa) il
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NULLEBAS LIEMb. MULLEBAS CETb. OPTAHU3MbI-
NPOV3BOAUTENN, WK NPOAYLEHTbI. OPTAHU3MbI-
NOTPEBUTE/N, UWJIN KOHCYMEHTbI. OPFAHU3MbI -
PA3PYLLUWUTENW, WU PEAYLEHTbI. KPYTOBOPOT BELUECTE
U NEPEQAYA 9HEPIMU B COOBLUECTBE

BonpocChl

—

BN

Y10 Takoe nuuiesas uenes?

Kakyio ponb B COOBWECTBE UrPaioT OPraHnaMil-NpONZeoamTenn?
KakoBa posib B COOBUIECTBE OPraHn3MOB-paspylunTenein”?

Bnaroaaps YeMy B 3KOCUCTEME MPOUCXOANT HEMNPEDBIBHEAA ¥ [7yYT OB0-

\\F)OT BELLECTB U nepeaqa aHeprnn?

Mogymawnre

MOXHO Nu cynTaTh Buochepy caMmon BONLLUOK 3YOCUCTEMOR, BX K-
YaloLew Bce NpUpoaHbIe COOBLECTRA HALLEW NNaHETH?

Ans Tex, KTo xo4yer 3HaTb 6onbLie

" B3aMOOTHOLUEHUSA OPraHn3Moe B COOBLECTBAX YPEIBLIYANHO CNOX -
Hbl U MOTYT NO-Pa3HOMY CKNaAbIBATLCA B PA3/INYHBLIX YCNOBUAL,
Tak, mexay ocobaMn O[HOIr0 UIN PasHblX BUOOE BOZHUKAET KOHKY-
peHLuMs 3a Ny, CBET, MecTa 0buTaHua u 7. 4. B pesynwrarte koHky-
PEHLUUN MOXET CHU3UTLCA YUCNIEHHOCTL OCOBEn OAHOro euaa wunu
OOVH BUO, MOXET NOSHOCTbIO BLITECHUTL APYrow.
XULLHNYECTBO — TaKOW TUM B3aUMOOTHOLLUEHUA OPraHu3Moe, Npm Ko-
TOPOM MNpPeacTaBUTENN OAHOrNro BUAA NOEAAT NPeacTaBuTenen apy-
roro.
lMapa3ntnam — 310 GOpMa OTHOLLEHUI, NPV KOTOPbIX OPraHn3Mel O4-
HOro Buaa (napasunta) XuBYT 3a CHET NUTATESIbHbIX BELWECTE OPraHna-
Ma apyroro euaa (xo3auHa). Napasntnam 6AnM30kK K xULHUYECTRY, OA4-
HaKO, B OTNINYME OT HACTOALLEro XULLHWKA, NapasunT He ybusaeT xo34a-
UHa cpaay.
MN3BECTHO HEeCKOJSIbKO AECATKOB ThICAY BUAOB NApPa3svUTUYECKUX XW-
BbiX CYLLECTB, U3 koTopbix 0kono 500 AengaTCA Napasntamm 4eno-
Beka. B napasutunyeckme OTHOWEHUR MOryT BCTYMNdTbe pPacTeHus,
XWBOTHbIE, rpmbbl, HakTepuu, a A8 BUPYyCoB 3T0 BOOOLIE EANHCTBEH-
HO BO3MOXHbiIh CNOCob CyLEeCTBOBaAHWUA, TaK KaK OHWU ABNAKITCA BHY-
TPUKNETOYHbIMU NapasnTamMu.
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KopeHb onneTtéH HuTamm
rPUBHULbI TaK, YTO MPOUCXOAUT
o6MeH BeLecTBamMm Mexay

KneTkamu rpuba n pacteHus

Puc. 80. MNpumep cumburosa pacteHuii u rpndos

CyllecTByeT U B3aMMOBbLIrOOHOE COTPYAHWYECTBO MeXAy OpraHvs-
MaMu. NMpUMepPoM MOXET CIYXUTb CUMOMO3 pacTeHun (npexae Bce-
ro gepesbes) u rpubos. MPUbLI NoNy4aloT OT AepPEBLEB OpPraHuyeckue
BellecTBa 1, B CBOIO o4epeb, CO34al0T YCA0BUSA ONS Ny4dLllero norno-
LLeHUA KOPHAMU OePEBLEB BOAblI 1 MUHEpPASbHbIX conen (puc. 80).

8 21 . coobwecrea, coznaraemuie
YyenoBeKom

1. Kakme npupopgHbie coobliecrsa BaMm USBECTHbI?

2. Kak 4enoseKk MOoXeT co3aaTb npupoaHoe coodecTteo?

UckyccTBeHHbie coobuwecTea. Hapaay ¢ ecrecTBeHHBIME COOOIIECT
BaMH, TAaKUMM KakK Jieca, cTend, 00s0oTa, TYHAPHI H T. A
CYILIeCTBYIOT M HCKYCCTBEHHBIE COOO0IecTBa, CcO3JaBaeMbl®
YyeJIOBEKOM.

IlepBOGLITHBIN YeJIOBEK Ha IIPOTAMKEHUH MHOTUX ThICAYE
JleTUil IpPaKTUYeCKH BCE, YTO eMy OblIO HeoOXogumo A4
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MHAHN, HAXOAM B JAMKOM npupoxe. B ocHOBe ero »XHU3HHU
Gnant cotnpaTenbeTBO M oxota. YHelleHHOCTSL Jdrone 6nla
HOROJIHKA, & OPVAHS TPVAA — NPHMHTHBHBIMHE, II03TOMY 4e-
JOBOR HE OKAJBIBAJ CEPLE3HOI0 BO3EeHCTBUSA HA eCTeCTBEH-
HYVIO cpeay csoero obnranns. C pasBHTHEM IHBHJIM3AIHH
M VBOJTHUEHHEM YHCJIEHHOCTH JIIOAe OTHOIIIeHUA JeJIOBeKa
I IPHPOJAKI CVIIECTBEHHO H3MeHAaAHch. Jlrogm craam omo-
MAUIHHBATH JAUKHX XHBOTHBIX M BRIDAIIMBATE NJS CBOHX
HVMKJ HEKOTOPKIE Bl JHKHX pacTeHHii. B ¢BsA3H ¢ 3TUM ye-
JOBEK CTAJ PA3PYyUIaTh CJO0MKHBIIIHECS NPHPOAHBIE coobmie-
CTBA M CO3/1aBATH HCKYCCTBEHHBIE 9KOCHCTEeMBEI.

ArpoOnouenosdsl. Haunbosee pacnpocTpaHEHHBIMH HCKYCCTBEHHBIMH
SKOCHCTEMAMH SABJAKTCH IOJIS, OTOPOALI, caabl, IacTOHIIA
(pite. 81). Onu coznaoTes A8 NOJYUYEHHUS CeJNbCKOXO3SM-
CTBEHHOHN NPOAVKIMH, IIO3TOMY Ha3bIBalOTCHA azpobuouye-
Ho3amu (OT rped. aepoc — noJe, Ouoc — »XHU3Hb, YCHO3 —
obmiee). Ha cerogHAImHENN JeHb arpoOHOIEeHO3bl 3AaHUMAIOT
oxkoao 10Y% Bceli MOBEPXHOCTH CVIIM HaNIed IIJIaHETHI.
B HUX KpPyroBopoT BellleCcTB HE3aMKHVYTHIN, TAK KaK 00JIb-
nIas 4acTh NPOAYKIIMH H3bIMaeTcs 4YesIOBeKOM npu cbope
ypoxxasi. B pe3aysbraTe J0A8M NMOCTOSHHO NPUXOJIUTCSH 3a-
OOTHTBCH 0 MOAAEPKAHUH NJIOJOPOANUSA TOYBLI, BHOCH B Heé
vaoOperusi, Bectu 00pb0y C COpPHAKaAMH, BPEeAUTEJISIMH H
00JIe3HAMH CeJIBCKOXO03AHCTBEHHBIX KYJIbBTYD # T. [I.

IKOCHUCTEMbBI TOPOAOB U APYTHX HACEJIEHHBIX NYHKTOB TOXKE€ SABJISA-
IOTCS HCKYCCTBEHHBIMH coofIiecTBaMH. YiKe ceruac dOosee
IMOJIOBHHEI HAaCeJIeHNS 3eMJIH »KHBET B ropojlax M IMOCEJKaX
FOPOACKOrO THIIA, & B IIPOMBIIILJIEHHO PAa3BUTHIX CTPaHaX 3Ta
nH@ppa cocraBaseT bosee 70% . Tak, B Poccuu B 1914 r. yuc-
JIEHHOCTH I'OPOACKOT0 HaceJIeHus cocrasisajga Bcero 17,5%,
& B HacTosmee BpeMsa — OKoJ10 75%.

B coBpemennBIX ropomax cosmamTcs KOMMOPTHBIE YCJO-
BHSA IJIA KU3HH yesoBeKa. OTHAKO Y TOPOACKOMN YKU3HHU eCTh
H CBOM MHHYCBhI. 3ara3oBaHHOCTH I'OPOACKOI'0 BO3AyXa, IO-
CTOAHHBINA IIyM, CO3JaBaeMblii TPAHCIIOPTOM, NPOXXUBaHUE
Gonbmoro xommyecTsa M0Kel HA MATEeHBKOH TEDPUTOPUH —
H3-3a 1e#icTBUA 3TUX (PaKTOPOB rOpOXKaHe UCIBITHIBAIOT IO~
CTOAHHBIH CTpecc, YTO OTPHILATEJIbHO CKAa3biBaeTCA Ha HX
CaMOYyBCTBUH M 3J0POBLE.
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Suc. £2. O3eneHenne ropoaa

17 TOro 94T00OBI HCIOIPABHATH 3TH HEJAOCTATKH, B COBPEMEH-
HOM TOpOJ€e I0.1:#HBI ObITh He TOJIBKO VIOOHBIE KHJIHIIA,
TpaHCOopT ¥ pa3Eoodpa3Eas chepa yeaIvr, HO H 0/1aronpHAT-
Ha#A 114 AHW3EH A 3J0DOBbLSA YeIOBEeKa cpeaa oOHMTaHHsSA: 9H-
CTBIE BO3IVX, 3€1€Hble VIOIKH, I'le Obl KaXAbIH MOT B THIIIH-
He OTAOXHYTh, JIH0VACHL KPacoTOH npHpoanl. IloaToMy B ro-
pojax A0JIAHBI ObBITh 3€J1€Hble MAaCCHBBI, DapKH, CKBEpHI,
KOTOPBIE HE TOJILKO CO31810T 0. IaTONPHATHRIE MHKDOKJIHMA-
TAYeCK e ¥ CAHUTADHO-TUTHEHHWYEeCKHe VCJI0OBHSA, HO H JeJa-
KT HAIllK Topoja 00.1ee KpacUBBIMH (pHC. 82).

CpaeHeHne ecTecTBEeHHbIX M UCKYCCTBEHHbIX 3KOCUCTEM. Mex-
AY UCKYCCTBEHHBIMU U eCTeCTBEHHBLIMH 3KOCHCTEMaAMH HMe-
KTCA CYIIeCTBEHHLIE pas3uuyug. Ba’KHBIM CBOMCTBOM IIPDH-
poOAHOro coobIlIecTBa ABJIAETCHA ero YCTOHYHUBOCTh, T. €. CHO-
cOOHOCTL HOPMaIbHO (QVHKIMOHHDPOBATHL IIPH H3MEeHEHHH
3K0JIOrAYecKUX (hakTopoB. A BOT YCTOHYHBOCTL arpobuoie-
HO30B HeBeJIUKa — 0e3 y4acTHA dYejloBeKa cooldIlmecTBa 3ep-
HOBBIX ¥ OBONIIHBIX KYJIBTYP CYIIECTBYIOT He 6oJiee roga, MHO-
roJIeTHUX TpaB — TPH roja, II0A0BeIX KyasTyp — 20 1er.

I'1aBHOM 0COGEHHOCTBIO rOPOAa KaK d9KOCHCTEMEI SBJIAET-
CA €ro HeyCTOUYUBOCTD JIasKe M0 CPaBHEHHIO ¢ arpo0HOIeHO-
30M, He IOBODPA Y7Ke O eCTeCTBEHHEIX aKocHcTeMax. IIponc-
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XOAMUT 3TO MOTOMY, YTO peryJMpoBaHUe BCeX IPOIeCcCOB B I'0*
posne Oepér Ha ceba uenoBek. Ecaum ropoi mo KaKuM-TO

NPUYMHAM MMOKHAAIOT KUTEJH, TO OH Yepe3 HeKOTOpoe BPe-
M#A paspyiiaercs.

MCKYCCTBEHHbIE COOBLUECTBA. ATPOBMOLEHO3bI

Bonpochsi

1

-
3
4

Kakue akocuctemMsl HaabiBaloT NCKyccTBeHHbIMU? MpnBeauTe NnpuMme-
Pbl TAKUX 3KOCUCTEM.

C kakoW Lenblo Yenosek co3aaéT MCKYCCTBEHHbIE 3KocucTeMbl?

B 4&Mm pasnuymne ectecTBEHHbIX U UCKYCCTBEHHbIX 3KOCUCTEM?

Bo ckonbko pas yBenuuunach YMCNEHHOCTb rOPOACKOro HaceneHus

\Poccww 3a nocnegHue 100 net?

Mogymawnrte

MoXxHO nun cosgaTtb HnaronpuaTHylo cpeny obutaHua onsa Yenoseka
B KPYNHbLIX ropoaax? Yto ansg atoro Heobxoaumo?

JagaHume

O6cyauTe B Knacce npobrnemMy 3arpsa3HeHns oKpyXawollen cpepnbl.
Hackonbko OHa akTyasibHa OJ18 Ballero HaceneéHHoro nyHkra? 4ro, no
BaLLEeMY MHEHUI0, HeobxoaAMMO caenaTh ANA YNy4dLleHUs aKonornye-
CKOW CUTyauumM B BalLleM HACENEHHOM MyHKTe?

3HaerTe 51N Bbl, 4YTO...
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Arpo6uoLieHo3bl JatoT YenoBevecTsy okono 90% nuileBon aHepruu.
OpHako Npy HenpasuiibHOM BeAeHUM CeNbCKOXO3SANCTBEHHOIO NpPO-
W3BOACTBA MPOUCXOANT NOTEPs NNOAOPOOUS MNO4YBLI, €€ 3aconeHue,
OMyCThIHMBAHNE OMPOMHbIX TEPPUTOPUIA U 3arpsi3HEHUE OKpPYXaloLLen
cpepnbl. MaccoBoe cBefieHME NIECOB NOJ, CENbCKOXO3ANCTBEHHbIE YrO-
NbA NPUBOAUT K CEPbE3HBLIM HEraTMBHbIM U3MEHeHUsIM B Buocde-
pe — Ha4ynHaeTCs 3p03Usd MNOYBbLI, MOCKONbKY yAepXKMBaoLme eé Kop-
HW OepeBbEB UCHE3aI0T, N Hepes HeKOTOpOoe BpeMs elé HeaaBHO 3e-
nénblin nangwadT npespawaerca 8 6ecnnogHyio NyCTbiHIO. Takas
y4acTb B MPOLUIOM MOCTUIIa MHOTUE PErNOHbI HaLLEeN NNaHEeTbI.



§ 22 . DKOCUCTOMBI NPUPOAHBLIX 30H 3eMmnu

1. KaKne npuponkie 301k Ram EL LN
2. MloMeMy ANN NPUPOANKIX SOH XBPAKTODIL ONPOASNEHHLIO BUAL PACTO-

A ¥ KMBOTHMXT

[Cnone und B g, ACEDE OPEIHEMOI I el nmnere Mo
PEOT CYIIOCTRONNT L OO 1 OHPOACTEIITRL, COOTHETCTRYI10-
M X O1O HOTPEOHOCTIIM YCTONNIX,

Fla S3OMUe S 1602061010 DOTUOIN XAPICTOpe Ol peacaén-
ettt wommanr. Ytem pnonooOpnanee KInMnTunaecKne yeno
pust, rem paanoobpaanes n opranuaecicnit mup. Hanbosanimee
HUCIO BRA0N PACTOIIE 1 I BOTH LI HRXOJANTCH 18 DIKBNTopu-
aaLi X nporanx. Ho gem Oanonce 1 nojnocam, 1em KoJame:
G PO CTAHOBUTCH MOHELINTG 1 opragudecicnii mup 6e1-
proer. Ho SBoMae npupojiinie yeaonns naMmensiores 3 coor-
porernuy ¢ reorpahuniecicoll I poToi. DTo, B CRoI0 OUePEInb,
OHPEJCJHET CMCIY TTPHPOJIIIX BO1L.

Mpupoanas 30HH TOPPUTOPU L, IKOTOPNST OHTPEJACIHCTCH CXOHBIMU
KJIMMATUIOCIKUMA YCTOBUIMU, 0COOCHIOCTHMA THOUBLI, pac:
PTUTONLHOCTA W A Borioro. Mupa. Hassanus npupojnbix
BOH COOTHETCTHYIOT HABBAINIO HPeodAnnIoeil pacTuresh:
HOCTU 1B OTONR BOHG,

Ha gapre nuno, 110 npupojnbie 30HLE DACTOJNATAIOTCS
BAOJL reorpauaeciknx mupor (puc, 83). Takoe pacnosoxe-
HUE HPUPOAILIX SO HABLIBAIOT UWUpPoOmnol 30NANbHO-
emp1o. Unannoft npuaninoil npossaenus HmpoTHol 3oHaL-
HOCTU SIIJISOTCH USMOHCHKAE COOTHOIITCHUH Teljia u Biaarm or
DKBATOPA K 1HOJII0CAM 3eMIIn,

B ropax Tome ecrh HPpUpoAHLIC 30HBL, TOJLKO UX PACHIOJIO*
IOHME BABUCUT VI HE OT HIMPOTHON B0HANIBHOCTH, A CBA3A-
HO € TeM, Y'T0 ¢ BLICOTON TeMepaTypa Bo3/lyXa rnajaer, a Ko-
JNUECTRO OCAJKOR BOJPACTACT. DTO U ONPEJACJINIIO 3/eCh 3a-
KOHOMEPHYIO CMCHY HPUPOAHBIX 30H OT HOAHOXKKI TOPBI 10
pepuimibl. Takoe naMenenune npupoHbIx YyeJAOBUN HABBIBA-
T GBLCOMNOU NOACHOCTLBIO.

NPUPOLAHBIE 30HbI. LUWWPOTHASI 30HAJIBHOCTD.
BbICOTHARA NOACHOCTDL

-]




NPUPOAHBLIE 30HbI

ApKTU4ECKME W aHTApPKTU4eCK1e
NYCTLIHW

Tynapa v necoTyHapa
Taira

CMeluaHHbIe U LUNPOKONNCTBEHHbIe
neca

iR

[ ] Necoctenu ucrenu

- MonynycTeiHm u nycTeinm

Puc. 83. MNpupoaHble 30HbI
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BonpocChbi

——

1. | Y10 Takoe npupogHas 30Ha?
2. | Kakue npupogHble 30Hbl Bbl 3HaeTe?

3. | YeM MOXHO 0OBACHUTL HaNM4Me pasnnyHbiX NPUPOAHbLIX 30H Ha Ha-
wewn nnaHere?

3agaHme

N3yunte pucyHok 83. CpaBHUTE NPUPOAHbLIE 30HbI Pa3HbiX MaTepu-
koB. OT 4Yero MOXeT 3aBMCETb NIoLAaAb NPUPOAHONM 30HbI?

§ 23 = MpupopaHbie 30HbI Poccum

- 90900000 0®OOSOS

1. Y710 Takoe npupogHaa 3oHa?
2. YeM LUMPOTHAA 30HANBHOCTL OT/IMHAETCH OT BbICOTHOMW NOSICHOCTU?

Poccus 3aHUMAaeT mepBoe MeCcTO B MUPe I10 ILJIOINaau TeppH-
TOpUH, KoTopas cocrasisier 17 125 191 km?2. Ha aTom orpom-
HOM IPOCTPAHCTBE BBIAEJIAIOT CJIeAYIONe IPUPOAHbIE 30HBI:
30HA aPKTHUYECKUX IIYCThIHD;
30HA TYHAPHI;
30HA JIECOTYHIPHI;
30HA TaNTru;
30HA CMeNIaHHBIX ¥ NIMPOKOJHUCTBEHHBIX JIECOB;
JIeCOCTeIlb;

CTeIlb;

30HA NYCTHIHU;

30Ha CyOTPOIIMKOB.

Taxum ob6pasom, B Poccun npencrasiens: Bce 30HBI, KPO-

Me 30H, PACIIOJIOXKEHHBIX B IIpeJejiaX TPOIIMYEeCKOI'0O U 9KBa-
TOPHAJBHOT'O KIIMMAaTHYEeCKHX II0ACOB.

30Ha apKTU4eCKUX NycTbiHb. Ha camoM ceBepe Poccuu, Ha ocTpoBax
CeBepHOTO0 JIeIOBAUTOrO OKeaHa HAXOAUTCS 30HA apKmuyie-
cxux nycmuiis (puc. 84). Boabiasa yacTs TeppUTOPUH 30"
HbI (85% ) mokpeITa NTefHUKaMu. B cepenune sera 3mecs TeM-
nepaTypa, KaK MPaBUJIO, He IOAHUMAaeTCs GoJIbIlle IATH Ipa-
yCOB BRIIIIE HYJIS, & 3UMOH onyckaercs a0 —50 °C. Kiaumart
O4YeHb CypOBBIM, C CHIBHBIMU BeTpaMH, TymMaHaMu. PacTH-



Puc. 84. 30Ha apKTU4ECKUX NYCTbIHb U €€ obuTtaTtenu

TeJbHBINA U XKUBOTHBIN Mmup Oenen. Ha ckanax pacTyT Toab-
KO MXU ¥ JIMIITAHHUKHA.

B apKTHUYeCKO# NMyCTHIHE »KUBYT CeBEePHLIE OJIeHU, Oesbie
MeBeaH, MOJITPHLIE COBLI M KYPOIIATKH, & HA CKaJHUCTHIX Oe-
perax OKeaHa CeJIATCA MOPCKHEe ITHIbI: rarapkKu, TYNHKH,
yaiku. B CeBepHom JlemoBUTOM OKeaHe BOAATCHA ycaThle
KHUTHI, TIOJIEHU, MOPaKHU, Oesryxu (¢cM. puc. 84).

3oHa TyHapsl. [Insg 30l myROPpbL XapaKTepHbI KOPOTKOE ITPOXJIaj-
HOe JIETO U CypoBasd AJAWHHASA 3UMa C CUJILHBIMU BeTpaMu
¢ CeBepHoro JlegoBUTOrO OKeaHa.
ITo moGepesxpio CeBepHoro JlefoBUTOr0 OKeaHa pacrnoJia-
raeTcss ApKTUUeCKas TYHIpPA CO CKYJAHOHW PACTUTEJIBHOCTHIO
B BUJIe MXOB, JUIIaHHUKOB (puc. 85). Ha rore 30HbI pacmoJio-
’KeHa KYCTApPHUKOBasA TyHApa ¢ 6osee 0OMIbHON PacTUTe b
HOCTBIO — KyCTAPHHMKOBBIMU MBaMH, KaPJIUKOBBIMHU Oepésa-
MU U TPABAHUCTBIMYU DPACTEHUSAMH.
B TyHZpe HOCTOSHHO >XHBYT CEeBeDHbIe OJIEHH, Oenbie

KYpPOIIaTKH, COBBI, BODOHEI (CM. PHC. 85).
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Puc. 85. 3oHa TyHApbLI U €€ obutatenu

3o0oHa necoTtyHapbl. B 3o0ne necomynopsvl, B OTAM4YNe OT TYHIADH,
JeTo 6oJiee TEILJIOE, 3MMA XOJIOAHAA U JOCTATOYHO CHEAKHAA.
Boabmiyio 4acTh JIECOTYHIAPHI 3aHUMAaIOT JIyra C TPaBAHH-
CTOM pacTHUTEJbHOCTHIO. B 2T0# 30He BCcTpeyaroTcsa HeDO.I:-
mue 1o maomanu Jjgeca. OHM cocToAT U3 CUOMPCKOH eH,
JIMCTBEHHUIBI ¥ CUOMPCKOI OePESHI.
JIyra meToM ¥ OCEHBIO CIYKAT XOPOIIUM IacTOHUIeM 115
oJsieHeii. B mecoTyHApe pacupocTpaHeHsl necisl. Ha sumy #3
IOTHUI] TYT OCTAIOTCSA TOJBKO KypPOIaTKU U GeJible COBBI.

30Ha Talrvu uMeeT HauOOJIBIIVIO TJIOMIAb: OHA TAHETCA OT 3alalEoH
rpanuIiisl Poccuu BILIOTH 10 nobepesxuit Oxorckoro u fnos-
cKOro Mopei. PacTuTeIbHOCTE 9TOW 30HBI B OCHOBHOM IIP€T”
crariseHa jJecamu. OCHOBHAS MX Macca COCTOUT U3 JIHCTBEE"
HUIbI, YYTh MeHee PAaCIIPOCTPAHEHHBIMH ABJIAIOTCA COCHO
BBIE ¥ eJIOBBIE JIeca, a TaK Ke Jeca U3 NUXThI MO0 CHOMPCKOTO
kezapa. Ha TeppUTOPUAX NaIbHEBOCTOYHOTO IIpuMoOpbA TAK"
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JKe BCTpedyarTCcHd I0)KHbIe Pa3HOBHUAHOCTHU JAepeBbEB, IIpej-
CTaBJIeHHbIe AMYPCKUM 0apXaToM "W MaHBWIKYPCKHUM Ope-
xoM. JKMBOTHBIM MUP BOCTOUHOM TAWUI'W IpencTaBJIeH c000-
JeM, Kabaprom, royxapamMu, padunKaMu, MHOTUMHU BHUJIAMU
BOJOIIJIABAIOMINX IITHUIL U PhIO. B eBpomnerickoil Taiire >XUBYT
JIOCh, OeJIKa, 3adAn-0eaaK, riiyXapu, paA0YUKU U IPyTrue Ku-
BoTHBIE. [[IMpoKO pacnIpoCTPaHEHHBIMU TAEKHBIMU BUIaMU
ABJAIOTCA OYpBIA MeaBeIb, pocoMaxa, PhICh U Ap. (puc. 86).
Borara Tajira m HaCEKOMBIMH.

3oHa cMeluaHHbIX N LWIMPOKONMCTBEHHbLIX NeCOB HaXOQNTCA I0XHee

Tauru (puc. 87). Ilna ceBepa aToil 30HBEI XapaKTepPHBI Jieca U3
Oepe3bl, OCHHBI, OJIbXH, €JM M COCHBI, a JJs ora —
IIUPOKOJMCTBEHHBIE Jieca, o0OpadoBaHHbIE AyOOM, KJIEHOM,
JINIIOU, SICEHEeM H JIp.

HKusorHslii Mup pasHooOpaseH. 3xech oburaT 3yOp,
Jloch, KabaH, BOJK M Ap.; U3 OTHI[ — HBOJTa, AATIbI, Ay0o-
HOC U Jp.
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Puc. 88. 30Ha cTenen n eé oburtarenm

JlecocrenHas 30Ha ABJIsAeTCcH IIepexoJHbIM YYACTKOM OT Jieca K CTeIlH,
COOTBETCTBEHHO, HA HEM MOYKHO BCTPETHUTb PACTEHUS U KH-
BOTHBIX, XapaKTePHbIX U JJIS JIECHOU, U AJIA CTEeIIHOW 30HBbI.

30Ha crteneu B Poccuu 3anumaeT JOCTATOYHO HEOOJBINIYIO IJI0MIAAb,
3aXBaThIBasl I0I' eBPOINENCKON YacTHu, a TaKKe 10T 3anaJHOMn
Cubupu. ITpakTuuecKu Bce cTelln ceiiyac pacrnaxanbl. Ecre-
CTBEHHBINA PACTUTEJNbHBIN U }XKUBOTHBIM MUP, XapaKTepPHbIN
IJIS1 9TOW 30HBI, COXPaAHUJICA TOJbKO HA OXpPaHAEMBbIX y4yacT-
KaxX — B 3amoBeHUKAaxX (puc. 88).

3O0HbI NONYNYCTbIHb U nycThbiHb 3anuMaioT B Poccun oueHs HeDOJIb-
IV TeppuTopuio. PacTuTenbHBI MUP 3THUX 30H CPaBHU-
TeJIbHO OefleH. 37ech MPOU3PacTalOT PACTEeHUdA, IIPUCIIOCOD-
JIEHHBbIE K YCJIOBUAM HeJOCTaTKa BJIaru, — pas3JInuHbIe 3J1a-
KH, IIOJIBIHU, CONAHKHA U JP.
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Puc. 89. 3oHa nyCTbiHb 1 €€ obutatenu

Cpeay >XUBOTHBIX B TIOJIYNIYCTHIHAX M NMYCTHLIHAX MHOTO
IPBI3YHOB, JTO TYHMIKAHYMKH, CYCIUKH, 3afdll-pycak, mec-
yaHKU. 3 XMIIHUKOB BCTpeyalTcd BOJIK, JUCHUIA, HApCYK,
XOpEK, a U3 NTHUI — calKa, KpeueTKa, *KaBOPOHKH; U3 IIpe-
CMBIKAIOIIUXCA — HAINEePUILI-KPYTJIOTOJIOBKHM, YAABYMKH,
3ameH (puc. 89).

3ona cybTponukor. B Poccuu TeppUTOPUs 30K bL cybmponukoe He-

144

BeJIMKa — 3TO y3KasdA 4acTh NPUOPEKHON cymm y Yepuoro
mop#a o rop Kaskasa u HOxxube1it 6eper Kpsima. B 3T0it 30He
3UMBbl NPAKTU4YECKH HeT. PacTuTenbHBIN MHUD 3TOH 30HBI
o4eHb pasdHoobpaseH u 6orat (puc. 90).

3/1ech paCTyT HIMPOKOJHCTBEHHBbIE AEPEeBbA — VObI,
KamTaHbl, OyKH, BeYHO3eJIE€Hble KyCTAPDHUKU: JIABD, pono-
JAeHAPOHBI, CAMIIIAT U MHOTHE IPYTHe PACTEHUSA, B TOM YMC-
Jle IPUBE3EHHBbIE U3 IPYTUX CyOTPONUYECKUX 30H SeMJIH.




Puc. 90. PacteHus 30Hbl cyBTponukos

B necax MOXHO BCTPETUTHL Me[Belleil, BOJKOB, JIECHBIX
KOTOB, 0apCyKOB, IIIaKAJIOB, MHOTO I'PbI3YHOB — 0EJIOK, MBbI-
ey, ecTb 3Meu. B cyOTponmKkax *KUBET MHOI'O BUIOB IITUIL
4 HaceKoMBIX (puc. 91).

PacturenbHBIN M KUBOTHBIA MWD B PasHbBIX pPervoHax
ONHOW IIPUPOJHON 30HBI MOXKET CHJbHO OTINYATHCA B 3a-
BHCHMOCTU OT KOHKPETHBIX YCJOBUH cpelabl HAaHHOH MecCT-
HOCTH.

NPUPOAHBIE 30HbI POCCUN: 30HA APKTUYECKUX NYCTbIHb,
30HA TYHAPbLI, 30HA JIECOTYH/PbI, 30HA TAWUIU,

30HA CMELUAHHbBIX U LUUWPOKOJINCTBEHHbIX JIECOB,
NIECOCTEMNHAS 30HA, 30HA CTENEW, 30HA MNOAYNYCTbIHb

U NYCTbiHb, 30HA CYETPOMNUKOB
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Puc. 91. XUBOTHbIE 30HbI CYOTPOMNMUKOB

Bornpocsi
1. | Kakue NnpupoaHbIE 30HbI PACNOOXEHbI HA TEPPUTOPUM HaLLe CTPaHb!?
2. | Kak pasnuyaetcs Buaosoe 60ratcTeo pa3NnyHbix 30H7?
3. | Yem 0BycnoBNEeHO Pasnuyne BUAOB PACTEHUI U XNBOTHbIX B PA3HbIX
NPUPOAHBIX 30HAxX?
4. | NpuBeouTe NpUMEPHLI pPaCTEHMUM U XUBOTHbIX PA3HbIX MPUPOAHBIX 30H
\5occmu.
3agaHusa
1. | NoarorossTe cooblueHne 0 xapakTepHbiX 0COBEHHOCTAX NPUPOAHOIA
30HbI, B KOTOPOW Bbl XMBETE.
2. | CpaBHuTe yCcnosus AByX noBbIX NPUPOAHbLIX 30H HALLIEN CTPaHbI U CO-
OTHECUTE MX C MHOroo6pa3uem BULOB PACTEHWUIN U XMBOTHbLIX, KOTO-
e Tam obuTaioT.

146
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§ 24. Xo3nACTBEHHaA AeATesSIbHOCTb
yenosBekKa B npupoae

0-0000.."'.'.

1. NTO Taxoe oKpyXxawian cpena?

2. Kakme sMabl XO3AACTBEHHON NEATEeNIbHOCTU YeNl0BeKa Bbl 3HaerTe?

Yel0BEK JKUBOT B OKPYXKEHUHU TeJl MPUPOABI U ABJIAETCH
o6 qacThio. JKHsHDL UesloBeKa, KaK M dKU3Hb JPYTHX OPranmn3-
MOB. 3ABHCHT OT YCJOBHIA OKPY’Kalolen cpeabl — AOCTATOY-
HOI'O KOJMMUecTBAa NHUIKA, BO3AyXa, BoAbl. Bce BUABI Ha Ha-
el nuaneTe npucnocabauBaTCSa K cpejie OOUTaHuA, K Me-
HAKUINMCSH YCJI0OBUAM KHUBHUA. TONBKO YeJIOBEK B IIpoiecce
cBOEIl JlesiTeJIbHOCTH npucnocabinBaeT cpegy CBOero obura-
HHA K COOCTBEHHBIM IIOTPEOHOCTAM.

[TepBOOBLITHBIN UeJOBEK, HCIOJb30BABIIMKA IIPDUMHUTHB-
HBIE OPYAMS TPyJa, AOObIBaBIIMU cebe MUy cobupaTenb-
CTBOM C'beJJOOHBIX PACTEHHMU M OXOTOU, OKa3bIBaJl HE3HAYH-
TeJbHOE BIMAHWE Ha npupoxay. C pasBuTUeM CeJIbBCKOTIO XO-
3sHiCTBa M JKUBOTHOBOJICTBA BO3JEeMCTBHE Ha OKPY>XalIyIO
cpeay CTAaHOBHUJIOCH BCé DoJiee cyliecTBeHHBIM. B Hacrosmee
Bpems, o0jiazas COBpeMEeHHBbIMH, MOIIHBIMH CpeICcTBaMH
IIPOM3BOJICTBA, YEJOBEK PA3BUBAET PA3JIUYHEIE BUIBI XO3AM-
CTBEHHOM JIeATEJILHOCTH, IIOJIHOCTHIO Ipeodpasyd OKPYyKaro-

VIO IPHUPOJHYIO Cpeay.

Cenwvckoe x03a1icmeo CBSA3aHO C IIPOU3BOACTBOM IIPO-
IYKTOB pacTeHHEeBOJCTBA U JKMBOTHOBOIicTBaA (puc. 92). B cBa-
34 C POCTOM HaceJleHUs 3eMJiu TpedyeTcsa Bce€ OoJibllie ITPO-
aykroB nuranus. CiemoBarenpbHO, INIPUXOAUTCA OCBauUBATh

Puc. 92. CenbCKOXO3ANCTBEHHbIE 3eMN
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Puc. 93. PuiBbHOE X038MCTBO

HOBbI€ TPUPOAHBIE TEPPUTOPUH IOA NOJA U nactouma. [Ipu
HepalMOHAJIbHOM BEJ€HMH CEJIbCKOTO X03AWCTBA I10JIA Teps-
10T CBO€ ILJIOJOPONE U CTAHOBATCA HEIIPUTOAHBIMM IJIA KYJlb-
TYPHBIX PACTEeHHUMH.

Jecrnoe x03a1icmeo CBsI3aHO C BOCIPOU3BOACTBOM U HC-
O0JIb30BAHHMEM JIECHBIX PEeCypCOB, B YaCTHOCTH C JIECOBOJI-
CTBOM, JIeCOPa3BelleHueM M JIeCO3arOTOBKAMU [JA Jepe-
BooOpabaTeiBaroniel IPOMBIIIJIEHHOCTH, a TaAKKe CO cbopom
M IIPOM3BOACTBOM TOTJIMBHOM APEBECUHBI U T. JI.

Povib6noe xo03a1icmaeo cBA3aHO ¢ 106U 1 pa3BejeHHuEeM
MPEeCHOBOAHBIX U MOPCKHUX BOAHBIX OPraHU3MOB: PbI0, paKo-
00pa3HbIX, MOJIJIIOCKOB U T. 1. Pei6HOE X03ANUCTBO NEJUTCH
Ha MOPCKO€ U IPECHOBOAHOE PLIOOJIOBCTBO U aKBaKyJIbTYypYy.
Eciu npomebiciioBoe pbIGOJIOBCTBO noapasymeBaeT no0ObIUY
BOJHBIX OPTaHU3MOB B €CTECTBEHHBIX YCJIOBUAX, TO IIpH aK-

Puc. 94. Topopckas cpepna
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BaKyJIbType BOJHbBIE OpraHM3Mbl BbIPDAUMBAIOTCA B CIELM~
AILHO CO3JAHHBIX MCKYCCTBEHHBIX YCJIOBIAX (puc. 93).

C Ka)kAbIM TI'OJIOM CTAHOBUTCH OoJibIIe ITPOMBIIIJIEHHbBIX
npeanpusituit. Ilpu sTOM CO3/1AI0TCA HOBBLIE BelleCTBa, KO-
TOpble HEBO3MOMHO paspyuiuTh OUOJIOTUYECKUM TIyTEM
(HanpumMep, MHOTHE njaacTMaccehl). 3arpasHeHue cpejibl IIpu-
obperaer Bcé HosbIIne MaciiTadbl.

Vike ceiiuac 6oJibinasg 4acTh HaceJeHusdA Halley rnjaaHeThbl
skuBeT B roposax (puc. 94). Bpicokas KOHIEHTPALMA JIHO-
neii, TPOMBIIIIJIEHHOCTHU M TPAHCIIOPTA B rOpoJax Hen30eHKHO
BBI3BIBAET YXY/ALIEHUE YCJIOBUMN KUBHMU YeJIOBEKA. ITpoucxo-
IAT 3arpsA3HEHUe BO3/AYyXa U BOJbI, IIOBBIIIAETCH [IYMOBOH
¢doH, BO3PACTAIOT CTPECCOBbIe HATPY3KM U oBHIIUY TEeMII AHKHU3-
Hu. Bcé aTO HEeraTuBHO BJIMUAET HA COCTOAHME 3J0POBBA IO~
POJICKOTrO HaCeJIeHU .

OTrpuiaTejsbHOe BIAUSAHUE X03AUCTBEHHON J1eATEJIbHOCTH
YyeJOBEKA He TIPOXOAHUT OeccnefiHO Ajd Ipupoabl. HesloBek,
KaK YaCTh IPUPOJLI, CAM HAHOCHUT e BpeJ U caM 7Ke CTpaja-
eT OT 9TOTO.

CTpeMsACh K yIyUIIeHUIO YCIOBUMA CBOEH KU3HH, YE€JI0BEK
[IOCTOSAHHO HapalldBaeT TeMNbl MaTepHuaJbHOT'O IIPOU3BOA-
cTBa, He 3aJyMBIBAfACH 0 NocyueacTBuAX. [Ipyu TakoM noaxone
GoJIbIIAsd YACTh B3ATHIX OT IIPUPOJALI pecypCcoB BO3Bpalia-
eTcsd el B BUJe OTXOI0OB, YacTO AJOBHUTHIX WA HENPHTOA-
HBIX AJIA YTUJAU3ALHHA. DTO CO3[4AET yrpo3dy CyIleCTBOBAHHIO
u 6uocdepsl, 1 CaMOro YejloBeKa (puc. 95).

3arpAsHeHue Cpejbl TPUBOAUT K Pa3JNIHBIM 3aboneBa-
auam genoBeka. B XX—XXI BB. cranu 6oJjiee pacnpocTpa-
HeHBI ajljleprudecKkue peakiuy, XpoHUdecKue 3abosieBaHUA
OUIeBAPUTEbHOIO TPAKTA U AbIXaTebHBIX nyTei, OHKOJIO-
rudyeckue 3abojieBaHUA.

Takue mnpobiaeMbl, Kak IlepeHacejleHne, 3arpA3HeHune
OKpYy:KaloNieil cpeibl, UcuyepnaHue NPUPOAHBIX DECypCoB,
oNyCTHIHMBAHUE, 3aCOJleHNe U paspylleHne MOYBeHHOTo 1o~
KpOBa, COKpaleHue IJoLiaAM JecoB ¥ MHOI'HE ApyTrHe, He-
BO3MOYKHO pelnuTh 6e3 npeojoieHnd noTpebuTeIbCKOro OT-

HOLIIeHUHA K IpUpoje.

Kayxablit M3 HAC JOJI’KEeH OCO3HATDb TO, YTO NPUPOAHKIE pe-
cypchl Hallei InjaHeTbl BeCbMAa orpanuueHHbl (puc. 96).
Takske HEOGXOAUMO YETKO YACHHUTH, YTO HApyIIeHHE 3aKO-
HOB NpUPO/AbI Hen30eHHO Be6T K rubesn yeJjoBe4ecKoH mH-
BUJIM3anuu. BoT mouyeMy 3HaHHe 3aKOHOB NPHPOAEI Heobxo-
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ATEeNBHOCTN Yenoeexka

Puc. 96. lNocnepcrens /e
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AHUMO KaXXIOMy 4YJIeHY 00IecTBa U KAXK/ABIN JOJKEH UX COh-
monatk. Tonbko B aTomM ciaydyae MBI CMOMKEM COXPAHUTE
MHOT000pasue NpUpPO/bI, Bee eé 6oraTcTBa U nepeaTh X Ha-
M IIOTOMKaM, KOTOpble OyAyT »XUTh Ha Hallled IpeKpac-
HOM ILIaHeTe.

XO3AWCTBEHHAR AESTENBHOCTb.
CENIbCKOE XO3ICTBO. JIECHOE XO3SICTBO.
PbIBHOE XO35IMCTBO

Bonpocsi

1. | Kakne nameHeHus nponcxoasT B NpMpoae B pesynsrate AeaTenbHo-
CTu Yyenoseka?

2. | Kak uameHeHusi B npupoae ckasblBalOTCH Ha XU3HW YesioBeka?

3. \ Noyemy 3HaHMe 3akOHOB NPUPOaBI HEOBXOAUMO KaxaoMmy Yenoseky?

Moaymaiite

Q"Iouemy 4enoBek, HaHOCA Bpea Npupoae, caM Xe cTpagaeT oT aToro?

8 2 3 OxpaHa npupopasi. 0co60 oxpaHsieMbie
NPUPOAHBbIE TEPPUTOPUN

1. YTo 3HauuT oxpaHATL Nnpupoay?
2. Kakne oxpaHaembie NpUpoaHbIe TEPPUTOPUM Bbl 3HaETE?

Oxpana npupopabl. YesoBek, sABISAACH YaCTBHIO IIPUPOABI, AOJIAKEH
KUTH 10 e€ 3aKoHaM. JKu3HBL Bo BCEM eé MHOroo6pasum ss-
JIAeTCA BeTuYaiIeil 001ieue10BeYeCKoi IeHHOCThIO U YCIIO0-
BHEM CYIIeCTBOBAHUSA CAMOT0O YeJIOBEKA. Ty LEeHHOCTh 4eJ0-
BeK JIOJI’KeH OXPAaHATh.

OxpaHy IIPUPOABI OCYIIECTBIAIT Pa3sHbBIMU CHOCOOAMH.
B mamreii cTpaHe NPUHATHI 3aKOHBI, 3aIPEN[AIOIINAE COBED-
IaTh JeUCTBUA, KOTOPbIe OKA3LIBAIOT OTPUIATEILHOE BIHA-
Hue Ha npupoay. Ha ocHoBe aTux 3akonoB yuénslie pazpaba-
TBIBAKOT HOPMBI JOIIYCTHMOI'O comepxKaHuAa BpeagHBbIX Be-
II[eCTB B BOJle, BO3/lyXe, IPOAYKTaX MUTAHUA. COTPYAHHUKH
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CcAHUTAPHO-3NUAEMHUOTOIrTIEeCKNX cayx6 ciaensAT 3a coOIIO-
JeHHeM YCTaHOBJIEHHBIX HOPM, KOHTPOJIUPYIOT cojiepKaHue
B BO3IyXe M BOJe PA3JIUYHbIX BEIIECTB.

Ponb 3aKOHOIATEILCTBA B OXpaHe M paliOHAJbHOM HC-
IOIB30BAHUY MPUPOABI BesnuKa. OHAKO MHOr0€e B 9TOM A€JIC
3aBHCHT OT OCO3HAHMUA KAXKJIbIM YeJOBEKOM Heo0XO0AUMOCTH
GepeXXHOT0 OTHOLIEHUA K OKpyJKaloleil cpesie, OTBETCTBEH"
HOCTH 34 e€ COXpaHeHHue.

CoBpEeMEHHOMY 4eJIOBEeKy Heo0XOoAuMO IOHMMATh IEeH-
HOCTH IPUPOABI, 3HATH U COOJIIOAATH IPaBUJIa ParMOHAIBHO
ro IPUPOAOIIONB30BAHNUS, TOHUMATh B3AMMOCBASE OKPY a0
[1ieii cpeasl ¥ 30POBbS UeJIOBEKa, 3HaTh 9KOJIOrHYeCKHe IIpo-
GeMbl CBOEIl MECTHOCTH, cobOaozaTh IIpaBUJja HOBENEHHA
B IPUPOJIe, YYACTBOBATH B OOIIIECTBEHHO moJe3Hoi paboTte 1o
WU3YVYEHHIO ¥ OXPaHe IIPUPOJBI CBOEM MECTHOCTH.

Oco60 oxpaHsieMble NPUPOLAHLIe TeppuTopun. B pesyapTaTe Aed-
TEeJILHOCTH YeJoBeKa KaTacTpo(puieCKH yMeHbIIaeTcsa BUI0-
BOoe pasHooOpasue pacTeHWil U KUBOTHBIX. YUEHBIE CUHTA-
0T, 4YTO Ha HAIlleH IJIaHeTe eXXeJHEeBHO ucdye3aeT HeCKOJIBKO
BH/IOB PACTEHUM W JKMBOTHBLIX. MHOrMe BBl HAXOAATCA Ha
rpaHU UCUe3HOBEHMA U HYKAAI0TCA B oXpaHe. [Jid ux 3aliu-
ThI CO3JaX0TCA 0CO00 OXpaHseMble TEPPUTOPUMN — YYaCTKH
3eMJIA, BOAHOM IMOBEPXHOCTH W BO3AYIIHOIO NPOCTPAHCTBA
HaJi HUMH, TIIe PpacrojaraipTca NPHPOAHBbIE KOMILJIEKCHI
1 00 beKThI, KOTOPbIe HMEIOT 0c000e IIPUPOAOOXPaHHOEe, Ha-
V4HOEe, KYJbTYPHOE, 3CTEeTUYECKOe U O3JJOPOBUTEJIbHOE 3HA-
yeHMe. PellreHUAMU OpPraHoOB roCyZapCTBEHHOM BJIACTH OHU
MOJTHOCTHIO MJIA YACTAYHO M3BIMAIOTCA M3 XO3ANCTBEHHOI'O
HCIIOJIB30BAHUA, M IJId HUX YCTAaHaABJIMBAETCI PEXHUM OCO-
0oif oxpaHpl. K HUM OTHOCATCHA 3allOBEIHUKH, 3aKa3HUKH,
HallMOHAJIbHBIE IAPKU U IIaMATHUKH IPUPOABI.

3anoeednHux — oOIMIMpPHASA TEPPUTOPHUA, HA KOTOPOM 3a-
IIpelieHa He TOJbKO JII0asa X03AUCTBeHHAs 1eATeJIbHOCTD, HO
Iake HaXOXKJeHue JoAel 0e3 cnequaJbHOro pa3peneHus.

3axa3nuK OTINYAETCS OT 3alI0BEJHUKA TEeM, YTO B HEM XO-
3AMCTBEHHAA NeATEJILHOCTD YeJIOBeKa He 3alpelleHa, a JUIIb
orpaHMyeHa. B 3aBHCHUMOCTH OT I€JH CO3JaHUA B PA3HBIX
3aKa3HMKAaX CYIIecTBYIOT pa3dHble IIpaBua.

Hayuonanvrulli napk oraudaercd OT 3alOBeAHUKA
TeM, YTO ero MOI'yT IOCeIaTh TYPUCTEI IIPH YCJIOBUHU CTPOTO-
o coOJII0IeHuA IPaBUJI IOBEJIeHUA.
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IHamamuux npupodst DTO OUCHB HEOONBIIIAA 110 T1LI0-
maan ocobo oxpansiemas reppuropust. HlamsitHuikom npupo-
ALl MOXeT ﬁlxl'l‘h oHveHL cTapoe Jl(!])(!li() MJIU T'PVYIIITa peJIKnx
AU OTOH MECTHOCTHM pacTeHui, BOJONaJL, HEOOLIYHLIA poji-
HIK U T. 1.

Hexoropbre 0cobo oxpansieMblie PUPOJHBIE TEPPUTOPUN
OTHOCHATCH K ()6’I)GK'FHM H(:GMH])[I(H'() IHHPUPOJHOI'O HaCJIeJgnsd,
['ocynapersa, Ha TEPPUTOPUH KOTOPBIX PACIIOJOMKEHBI 06h-
€KThl BCEMUPHOIO Hacaeaus, oepyr Ha cebsi obsizaTesibCcTBa
no ux coxpanennio. Ha reppuropun Poccuickoun Pepepa-
MM HaAXOJMTCHA BOCeMb TAKMX 00beKTOB. B cocTaB BoCbMH
O00BEKTOB BCEMHMPHOI'O MPUPOJAHOI'O HACEJUS HA TEPPUTO-
puu Poccum Bxopsar 11 zanoBegumkoB, 4 HAIMOHAJIBHBIX
nmapka u 3 dgenepajbHbIX 3aKazuuKa. Hanpumep, B cocras
o0beKTa BceMHpHOro npupojHoro Hacaeausi «Ozepo bBait-
Kaua» (puc. 97) Bxoaar Baikansckuii, Baprysmuckuii, bau-
Kano-Jlenckmuit sanoBennuku, Ilpubaiikanbckui, 3abau-

KanbCKUA M TyHKHMHCKHI HanmoHaJbHble napku, Kaban-
CKMM U PPOJIUXUHCKUNA 3aKa3HUKH.
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Puc. 97. Ozepo bankan
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Puc. 98. MockoBCKM 300Mapk

BaskHas poJb B COXpaHeHHU DeJKHX BHI0B IDHHALJIEHKHUT
6oTaHMIECKHUM CaZaM B 300IapKaM, e H3ydaioT OCOOeHHO"
CTH GHOJIOTHH DeAKHX BHOB H 3aHMUMAIOTCS HX DasBeleHH"

eM (puc. 98).
BoTaEmdecKHe Caabl A 300MapKH oboramarT MeCcTHYIO

Guopy ¥ (payHY HOBBIMH IpeACTABHTETAMH pacTHTEJIBHOTO
M >XKMBOTHOrO Mupa. OHH ABJIAIOTCA He TOJBKO HAYHHO HC
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Puc. 100. PacTteHuns B boTtaHU4ecknx cagax
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noBMAX OCBELLEHNA U yBnaxHeHus. C aToi Lenbio MOXHO CO3AaTb He-
6onbLmne BOA0EMDI C BnaroNobuUBLIMU PACTEHUAMN MECTHON DNoPbI,
a Takxe anbnuHapuu, Ha KOTOPbIX BbIpaLUMBATL 3aCyX0yCTOW4MBbLIE
pacTeHus.

ykpalueHnem nioboro capa SBNSAIOTCA Kpacueo UBETylme Aekopa-
TUBHBIE PACTEHWS, TaKWe KaK TioJbNaHbl, HapLUMCCh, MUOHBbI, UPUCHI,
pO3bl, rEOPrvHbI, XPU3aHTEMBI, $HNOKChbl U MHOTUE Apyrue. YnayHbii
nonbop pacTeHnit MoxeT o6ecrne4ynTb Ux LUBETEHWEe C paHHein Bec-
Hbl [0 no3aHei oceHun. Ux acTteTmyeckas npuBnekaTenbHOCTb Aa-
8T BOBMOXHOCTb BUAETL, NOHUMATb, MPO4yBCTBOBATL KPACOTY pacTe-

HUN.

§ 26 . Mnanera 3emnsa — HaW ooWMA AOM

4220 00 50500 B0 e

1. Y70 Ha3siBaeTcHa buochepoin?
2. KakoBo mecTto 4enoseka B 6uochepe?

3emns — nnaveTta ConHe4yHom cucTtembi. MBI XKUBEM Ha 3eme, KO-
TOpas ABJIAETCA OLHOMA U3 IJIaHeT CoslHeYHOM CHCTEMEI.
VHUKAJIBHOCTD 3TOM IJIaHEeThl COCTOUT B TOM, YTO TOJBKO Ha
Hel CJIOKUIINCH YCIOBUA, HEOOXOAMMBIE [JIS 3apOXK/IeHIA H
DasBUTHS KU3HHU. BO3MOKHO, B JAJIEKOM KOCMOCe eCThb ILIa-
HeTHI CO CXOMHBLIMU YCJIOBUSAMH, HO PACCTOSTHHME A0 HAX HA~
CTOJABKO BEJIMKO, YTO YeJOBEK He CMOXKeT UX OCBOHTB.
CrefoBaTebHO, eJUHCTBEHHBIM [OMOM JUIA YeJIoBeder
CTBA MOKeT GBITH TOJIBLKO Hallla IiaHeTa 3eMJis (pHc. 101).

MuorooGpa3une xn3Hu — obuieyenoseyeckas LEHHOCTD. Camoe
IIeHHOe W BajyKHOe, 4TO cyllecTByeT Ha 3emie, — 3TO KH3HBb
BO BCEM eé MHOroo6pasun. Beé B mpupo/jie HaXOAUTCA BO B3a-
umozaelicTeuu. Bee )KuBble OPraHU3MBbl npucnocabIuBarTCA

K YCJIOBUAM OKPYKAIOIIeil cpe/ibl ¥ CAMH BJIHAIOT HA Hee.
Yel0BeK, B OTJUYHE OT APYTHX KUBBIX OPraHU3MOB, B IIPO-
Iecce CBoOeu JiesATeJIbHOCTH npucrocabianBaeT Cpeay K cobcT-
BEHHBIM IOTPe6HOCTAM. X03ANCTBEHHAA NeATEeNbHOCTb 9€eJI0-
BeKa, ecJM OHA He OIMMpaerTcs Ha 3HAHHUA 3aKOHOB NIPUPOAEI,
NPUBOAUAT K Pa3pyLIEHHIO CIOXKUBIIUXCH B Ipupojie 3KOCH-
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Puc. 701. NnaneTta 3emna — Haw obwmin nom

cTeM, COKpalleHuio 6mopasHoobpasus OpraHu3MOB, BXOL-
IIUX B UX COCTaB.

BriMupaHnue BUAOB — 39TO eCTECTBEHHBINA dBOJIIOIMOHHBIHN
npoiiecc, HO COBpeMeHHbIe TeMIIbl COKpaleHus 0uopasHo-
obpasua Ha IJlaHeTe NPUHUMAIT yrposKallue pasdMepsbl.
DKOJIOI'M YKa3bIBalOT, YTO NPOUCXOAUT HAPYIIEHWE Ipolec-
COB eCTeCTBEHHOM caMOoperyasinuu B 6uocdepe, 1 3TO CTAJIO
OJJHOM M3 BaXHEMIIUX 9KOJIOTMYEeCKUX IpobiieM uyeioBeue-
CcTBA.

MecTo u ponb 4YenoBeka B onoceepe. Yenosek npucsoua cebe rop-
noe uma — YenoBek padymHblii. Kak padymHoOe cyniecTBo,
OH CTaJl NIOHUMATH, YTO ABJAETCA JIUIIb OAHUM M3 BHUAOB
B CJIOKHOU cucTteme buocdepnl. OH TECHO CBA3aH C APYTUMH
JKABBIMHM OPTaHU3MaMM U C YCJIOBUAMHU OKPY’KaloIlleHd cpe-
nbul. Hanocs Bpea mpupoze, paspyllas OKpPy»KalIyio cpeay,
yeJIOBEK caM CTpajaeT OT 3TOTOo.
MpbI IOCTOSSHHO TOBOpuM 00 oxpaHe npupoabl. Ha camom
nese caeayeT rOBOPUTH 00 oXxpaHe 4yejlOBeKa KakK BUJAa MU 3a-
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[MINATh ero OT HepasdyMHBIX nefcTBU caMoro 4JeaoBeKa.
Buocdepa MUJLIAOHBL JIET cylmecTBOBaJIa ¥ pa3gBuBaach oes
Hac, HO, ecuau Oyzner paspyllleHa Halla cpeja oburaHusd,
yeJJ0BeYeCTBO OTUOHET.

Yrobbl IPELOTBPATUTH bemxy, HEOOXOAUMO HE TOJIbBKO U3-
MEHHUTH [IPOMBILIJIEHHbIE TeXHOJOTHnH, HO M — B IIepBYIO
ouepeb — MepecTPoUTh cobcTBeHHOE COBHAHHUE. Heobxoau-
MO CIlacaTh UejloBeKa OT camMoro ce6s! JIya aTOro Hy»KHbBI HE
TonmbKO 3HaHWA. HeoO0XoauMo MOHATH K OCO3HATD, 4YTO MBI
ABJIseMCsH dacThio 6mocdepsl, cyAbda KOTOPO# 3aBHUCHUT OT
NercTBUI Kax0oro u3 Hac.

NNAHETA 3EMJIA — HALL OBLLUA IOM

Bonpochel

B 4ém 3akN04aeTCs YHUKaNbHOCTb MjiaHeThl 3emna?

Kakoe 3HayeHue umeet MHOroobpaaune Xn3Hu Ha Hallew nnaHerte?
YeMm YenoBeK OTANYaeTcs OT APYriX X1BbIX CYLLECTB?

KakoBa posb 4enosexka Ha 3emne B HacTosiLee BpeEMA?

MouemMy akonoru npeaynpexaalT 06 onacHoCTA rmbenn yenose4e-

QTBE?

MoaymanTte

0 & @ Lo =

Kak MOXHO 06bsicHUTb ppasdy «<Heobxoaumo cnacatb 4enoseka ot ca-
mMoro ceba!»?

KpaTtkoe coaepxaHue rnasbl

s ® % 900000 OO OO

K u3Hb ye0BeKa, KaK W »KU3Hb JPYTrUX OPraHU3MOB, 3a-
BHCHUT OT YCJOBHH OKpysKamlleil cpeiabl — JOCTATOYHOI'O
KoJIMyecTBa MUIIHA, BO3yXa, BOABI U T. I.

B 3aBHUCHMOCTH OT YCJIOBUH cpe/ibl Ha HALllei NIaHeTe Bbl-
[eNsI0T pasJuyHble TPUPOAHBIe 30HBEI. H{nBBIE OPraHU3MBbI
npucnocabJmBalOTCA K YCJIOBUAM Cpelbl, MO3TOMY PacTH-
TeJbHBIA U XMBOTHBIA MUP INPUPOAHBIX 30H CTOJB Pa3HO-
obpaseH.
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YesoBEK, B OTJIMUME OT SPYIUX XKUBBIX OPTAHU3MOB, B IIpo-
necce cBoel JesaTeIbHOCTH gpucnocabauBaeT Cpeay cBoerg
o6uranns K cobcTBeHHBIM IoTpeOHOCTAM. OTpHNaTenbHoe
BINSAHAE XO3ANCTBEeHHOU [eATeJIbHOCTH HE IIPOXOAUT Gec-
clenHo A Mpupoxbl. UenoBeK, KaK 4acTh IIPUPOABI, cam
HAHOCHT el BpeJ, ¥ caM e cTpazaeT OT 3TOro.

B mamleii cTpaHe NPUHATHL 3aKOHBI 00 OXpaHe M pamuo-
HAJIBHOM MCIIOJb30BAHUY IIPUPOALI, CO3JJaHBI 0CO00 OXpaHs-
emMble TpupoaHbie Teppuropun. OJHAKO MHOTO€ 3aBHCHT OT
OCO3HAHMS KaXKIbIM UeJOBEKOM HEeoO0XOAMMOCTH GeperxHo-
ro OTHOIIIEHUS K OKPYJKaroiieil cpeje, OTBETCTBEHHOCTH 3a
eé coxpaHenue. IIpupoaabie pecypchl Hallled IJIAHEThHI BeChb-
Ma orpanudeHbl. Toabko 3HaHWe M COOJIOJEHHE 3aKOHOB
NPUPOALI JACT HAM BO3MOXKHOCTh COXPaAHUTh MHOT00Opasue
NPHUPOJBI, BCce €€ boraTcTBa M IepejaTh UX HAIIIUM IIOTOM-
KaM.



3anaHuA Ha NeTo

R R R

B reuenue yue6HOTo rojia Bbl ©3y4asiu 6MOJIOIUAIO IO yueod-
HUKY M HAMISAJAHBIM 110COOMAM, MPOBOJAUINA HaOJIAeHuA U
ONBITHI B OCHOBHOM B KJiacce. Jlerom Bbl MOXKeTe IPAMEHUTDH
JHAHUS, MMOJIVYEHHbIE HA YPOKax, Ha IpaKTHKe, IIPOBECTH
HAOMI0IeHUA 34 »KUBBIMU OPraHU3MaMMu B UX ecTeCTBEHHOU
cpene. Jlannbie HabmogeHnit Heo6xoaAUMO 0POPMHUTE B BU/E
OTYETOB C IIPE3eHTAIIMAMHA, C KOTOPBIMH BBl CMOYKETE BBICTY"-
NUThH HA ypOoKax Ouosioruu B 6 Kiacce.

Ecsim Bbl nnpoBoguu eHoJornyecKkue HaboJeHus B Te-
yeHHe yueOHOIo roja, To MpoJgoIKaluTe UX U B JIETHUM NIepH-
on. Te, KTO ATOroO He JieJiajl, MOT'YT IPOBeCTH (peHOJIOTUIEeCKHe
Habmonenus geroMm. IIpm mpoBeneHnU (peHOJTOTUUECKUX Ha-
OaogeHuni caeayer codaaaTh onpeaeleéHHble IPpaBUa.

1. BoiGepure 00beKThI HAOMIOAeHNUA. ITO MOT'YT OBITH 3—4 pac-

TeHUs WJIH TLIOIAAKa, Ha KOTOpoi Bbl OyJere HabiIoIaTh
3a pacTeHUsAMMU, PACTYIIIUMU Ha HEMu.

2. Onpepenure BpeMa HabmoaeHusa. HabnoneHnua peKoMeHAy-

eTcs IPOBOJMTH HE PeXKe JBYX pa3 B HeJleJII0 B OJTHO U TO XKe
BpeMs.

3. Perucrpanus pe3yiabTaTOB IIPOBOJUTCH HENOCPEJCTBEHHO

B xoje HaOmogenusa. Eciy oTKIagsIBaTh 3allUCH, MOJarasach
HA [IAMATH, MOYKHO YTO-TO YIIYCTUTH WU OITUOUTHCA.

4. 3anocuTte HabOAeHUS B AHeBHUK HaOmoaeHui. Opopmure

ero B CIleMaJIbHOM TeTpaay NI Ha KOMIIbIOTEpe.

5. B gHeBHUKe yKasblBauTe Jarty, 00beKThl HAOIIEeHusda, Co-

CTOSIHME HOTOAbI ¥ ABJIEHUS B HEXKUBOU IIPUPOJE.

6. ®opmMa AHEBHUKOBBIX B3amuceil BbIOMpaeTcsa IO Bamemy

YCMOTPEHMIO, HO ITPU 3TOM BayKHO, YTOOBI, ONHAMK LI NPUHA-
Tas, oHa peryaapHo coburonanack. Hanpuwmep, HaOII0IeHuA
MO2KHO 0(pOPMIATH B TaGJIHUILE.
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JlHeBHMK peHoNornvecknx HabnwgeHm

Dara Habnwoaenuns 3a pacreHuammn Moropa Mpumeyanune

L1 1 |

NameneHus ejaTesibHO IPOMJIIIOCTPUPOBaATh (hoTorpa-
dusamu unu pucynkamu. K raxgoir dpororpadpuu uiam pu-
CYHKY 2KeJlaTeJIbHO AaTh IOACHeHU A (KaKue UBMeHeHU A UJIU
ABJIEHU A Bbl UJLJIIOCTPUPYETE).

Ber MosKeTe Takike BBIIOJHUTH U Apyrue ydeOHBIE IpPO-
eKThI.

IIpu BBIGOpPE MpOEKTa BBl AOJMKHBI UETKO OIPEJEIATh Te-
My I[IpOEKTa, ero Inejb 4 3ajgaudu, GpopMmy IIpelacTaBIeHHUA
pe3yJabTaToB.

Huxe npuBeeHbl BOBMOYKHbBIE HAITPpaBJIeHUA paboThI.

1. U3yunTe BUOBOI COCTAB AepEeBbEB, KYCTAPHMKOB M I[BETOY-
HO-IeKOPATHBHBIX (IPUMEHSAEMbIX B O3€JI€HEHUN ) PACTeHUM.
YcTaHOBUTE, B KaKOW mepuoj (I BeTeHUS, ILJIOAOHOIIEHUSA
U T. I.) K&XALIA BuA Haubosee nexoparuseH. Kaxue pacre-
HHUSA cJIeyeT INNUpe IPUMEHATH B O3eJIeHeHU U ?
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2. Asyuure BUJOBOW COCTaB OJHOTO H3 pacTUTeIbHBIX co00-
mecTB. CocTaBbTe CIIMCOK paCTeHHﬁ, pacTymux B pas3HbIX
apycax. Mayuure BIUAHNE X03AMNCTBeHHOH nesATeJbHOCTH

e 0BEKa HA COO0IeCTBO.

3. Ecnu pagoM ¢ MeCTOM palero JeTrHero OTAbIXa ecThb 3aIlo-
BeHUK, 3aKa3HAK UJIN oco0o oxpaHsgeMast TeppUTOpHUA, BBI-
SACHHUTE, B CBA3MU C ueM OBLTT CO3JaH MaHHBIA npnpo;J;HbIﬁ 00B-
eKT, KAKOBA MCTOPUS ero Co3JaHms. VY3HaiTe y COTPYAHM"
KOB, Kakue Hay4IHBIE pccsieoBaHUA NPOBOAATCH, Kakue
mpo6ieMBbl peraTes Ha JIAaHHOM NpUpPOLHOHA TEePPUTOPHH.

4. e 1eToM BBl OyjieTe BbIe3XKaTh B APYTryio MPUPOAHYIO 307
ny Poccuu niu NpYyTO# CTpaHbl, BBHICHUTE eé KaummaTude-
cKUe OCOOEeHHOCTH, XapaKTepPHBbIX npejcTaBUTe€ PAaCTH-
TeJIbHOTO U »XHUBOTHOI'O MUPA. Cnenaiite pororpadun Hanobo-
jlee UHTEePECHBIX 0O0bEKTOB. CpaBHUTE C IPUPOAHONA 30HOM,
B KOTOPOI1 ;KMBETE BHI.

Bil MOjKeTe TPeAIOKUTh U BBITIOJHUTH APYrAe MIPOEKTHI.
Cormacyire u oocyauTe 0COOeHHOCTHU UX BBINOJTHEHHUSA C y4IH~

TeJeM.

JKenaem Xopoulux KGHUKYL U YCcnexos 6 usyienuu npu-
poow!




CnoBapb TepMUHOB

A
ABHOTHUCCKME HROJOTHYeCKIe (PAKTOPBI — (DAKTOPHI HEXKUBOM IIPHPOJHI,
TAKHe KaK TeMIlepaTypa, BeTep, OCaJKu, peabed U T. .
ABTOTPO(BI — OPraHMU3MEI, CAMOCTOATEJHHO 00pasyiolHe OpTaHHYeCKHe
BEI[eCTBA U3 HEOPIraHUUYECKHX.
ARTPONOTeHHBIE DKONOTHUYECKHE haxTopsl — BO3JEHCTBHE JeATeJIbHOCTH
JeJI0BeKa Ha cpeay, HallpuMep, CTPOUTEIbCTBO A0POT, 3arpsisHe-
HUE CPeJbl OTXO0JaMU IPOU3BOACTBA U T. J.
b

Buornmueckne orosoruueckne hpakTopsl — Bo3AeHCTBHE OpPraHmM3MOB APYT HA
Apyra, HallpuMep, IapasuTUu3M, XUIHHYECTBO, CUMOHO3.

Berresenne — ynajleHne BPeJHBIX BEIECTB, 00PA30BABIINXCSA B OPraHH3Me
B pesyibrare OOMeHa BEINEeCTB, U3 OPraHM3Ma B OKDPY KAIOIIYIO

cpeny.

3

l'ereporpodsl — OpraHU3Mbl, HECIIOCOOHBIE CAMOCTOATEIHLHO 00DA30BLIBATH
poTp P
OpraHuYeCcKHe BellleCTBa U3 HeOPraHUYeCKHUX M IMOTVIOIAOIIHE HX

M3 OKPYKAaroIel cpejsl.

I'mnoresza — IpPeANOoJIOKeHue, BEIABUHYTOEe B Hadajle MCCJEJOBaAHUA, KOTO-
poe HeoOXOAMMO AOKA3aTh UJIH OIPOBEPTHYTh.

A

JIblxanwe — U3BJIeYEHNE SHEPTUU U3 OPraHM4YeCKHX BeIlecTB.
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N

K yerna — CTPYKTYpHAS ¥ QYHKIMOHANLHASA e/IMHUIIA YKHBBIX OPraHHU3MOB.

KONy MEHTRI opranMaMsl, norpebasgionine opranMyecKue BellecTsa, coa-

anpacMbie NPOAVIIEHTAMH UJIUM APYIUMH KOHCYMEHTaMH.

0

Opran  YACTHL TeJa, COCTOAIAA U3 TKAHEH ¥ BLITOJHAOIIAS ONpeleIEHHYIO

QYHKINIO.

n
luranne NOTOUIeHUE NOJIe3HbIX BellecTB U3 OKpyKaloliei cpebl.

pe e navepenns HaubonwplIas BeJIMUHUHA, KOTOpasa MOXXeT OBITH H3Me-
peHa ¢ TOMOMLbIO IaHHOT0 U3MEePUTEeJIbHOI'O npubopa.

I1po IVIe T — OPraHM3Mbl, oOpasyloniye opraHMyecKne BelecTsa u3 Heop-
raiudeckux. IIpoaAylLeHThl, KaK IIPaBHUJIO, ABJAITCA IMEPBLIM 3B€-

HOM ITHIIIeBOM I1eNHu.

Hporapuorsl — AOfiJepHbIe OPraHU3MBbl, FTeHeTUYECKUH MaTepHasl KOTOPBIX
JIeIKUT HEeINocpeACTBEHHO B IIUTOIJIa3Me.

P

Paspurne — pocnejoBaTesibHOE U3MEHEeHHUe CTPDOEHHA H (PYyHKIHH BCEro op-
FrAHU3MA MJIM ero JyacTeH.

Pa1pamumocts — crnocobHOCThL pearupoBaTh HA H3MEHEHH A VCJIOBHH Cpeihl.

Peaviienrsr — OpraHuismbsbl, pa3pyuiarolme oTMepIlIe HacTH H TeJa norun®b-
IIMX OpraHU3MoOB. PGAYILBHTL:I ABJIAKOTCA OCJIEIHHM 3BEHOM ITH-

HeBLIX LeneH.

Pocr — yBeaudeHHe pa3dMepoB U MACCHI TeJla.

C
(. umOMOs — BIAUMOBBIIOAHOE COKHUTEJILCTHO MHMBLIX OPraHniIMOB,

CHETemMa OPranos — rpynna OPraHoB, BhINOJHAIOIKX 061YI0 PYHKIHIO.

167




| ]

Trans FPYINA KACTOK, CXOAHBIX 110 CTPOCHHIO B ITPONCXOMACHIIO § Ak

NOJTHAIIMX CXOAHBIe PYHKITHH,

D

DorocunTes — npoiecc o6pa3oBaHNA OPraHHYCCKHX BEIIOCTR W3 HeOpranm
HYECKHUX (BOABI M VIIIEKHMCIIOTO Ta3a) 3a CHOT IHePIHH CBeTa.

llewa reaenmnas — pacerosgune MEeXAY ABYMA COCeHHMH INTPHXAMH [ITKA M
H3MepuTeabHOro npubopa. Ilena nenrenus ykaaniBaeT Ha TOUHOCTS
H3MEPEHNs, KOTOPOe MOXKHO ITPOH3BECTH € MOMOIIBIO JAHHOTO H3-
MepuTesbHOro npubopa.

3

INKAPHOTHI — OPraHM3MBI, B KJIETKAX KOTOPBIX ITPHCYTCTBYET OOpPMIeHHOS

AAPO. 060J0YKa KOTOPOro OTAENAET reHeTHUeCK Hil MaTepuaa or
M TONJIA3MbI.
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