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BBeneH
B OMonoruio

Kaxaomy yenoseky Heob6xoamumo o6nanarte 3HAaHUAMM
06 okpyxawouwem ero mmpe. Hay4yHylo OCHOBY 3TUX 3HaAHWIA
3aKnagbIiBaloT Takmue Hayku, Kak buonorusa, xsumusa v pusuka.
Ocoboe MecTo cpenm a3TUX HayK 3aHUMaeT buonormna,
KOTOpas B HacTosiLlee BpeMa BknoyaeTt GonbLioe
KONIU4eCTBO HaNpasneHWit, 3aHNMAIOLLUXCH N3YHEeHUEeM
pPa3nuUyHbLIX NPOABNEHWUA XU3HN 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
obbekTaMn U SBNEHUAMMU;
= NPOBOAUTbL NPOCTENLLNE BNONOrMYECKNE OnbIThbl;
m dukcuposaTb pe3ynbTarbl HABNIOAEHUA N ONbITOB
M Ha UX OCHOBAHUM JenaTtb BbiBOAbI.




§ 1 = )XuBas n Hexueas npupoga —
eauHoe uenoe

1. 410 Takoe BewecTeo U pusnyeckoe reno?
2. 410 Takoe xumuyecknin anemMeHT? YTo TaKkoe aToOMbi U MOJNeKynbi?
3. Kakne 060104KM 3eMNU BaM U3BECTHLI?

XuBas u HexuBas npupoga. Ha yJIuie, 1oMa, B IIIKOJIe — Be3le U
BCIOAYy HaC OKPY’KaT mena npupodst. K HuM oTHOCATCS
BO3AyX, BOJa, 'OPHbIE ITOPO/IBI, PACTEHUSA, dKUBOTHBIE, ABTO-
MOOMJIN, KHUTHM, KapaHJAII1, PA3IHUHbIE IIOCTPOUKH ¥ MHO-
roe apyroe. OfHU W3 HUX COBJAHBI YEJOBEKOM, a APYIHUe
(Bo3nyx, Boma, ropHble MOPOABI, PACTEHUS, JKUBOTHBIE) CY-
IIeCTBYIOT HE3aBUCHUMO OT €ro JedATeJbHOCTH. Bosayx, o6.ia-
Ka, 'Opbl, KAMHHU COCTaBJIAIOT YacTh IPUPOJbI, KOTOPYIO Ha-
3bIBAIOT HexHue6ol. [lepeBbsi, KYCTADHUKH, TPABBI, TPUOLI,
HaCeKoMBbIe, PLIObBI, ITHUIBI, 3BEPH — 3TO TeJIa HCUEOLL opu-
pozasl (puc. 1). K HUM OTHOCUTCSH U YeJIOBeK.

MoHatTne «ku3Hb». YTo Takoe Hcu3nsv? CymecTByer MHOMecTBO
OomnpeseIeHUH 3TOTO MOHATUA, HO HU OJHO M3 HUX HE KajKeT-
CA YYEHbIM eJINHCTBEHHO NPaBUIbLHEIM. Ha nepsurit B3risag
BCE IIPOCTO: Jake PeOEHOK CKajKkeT, UTO KAMeHb HEeKUBOIi,
a cobaka »xuBad. B uém ke 3akiiouaerca npobaema? Ieso
B TOM, YTO I'PaHb MY *KMBBIM U HEXKMBBLIM TOHKA U YCJIOB-
Ha. PaccMoTpuM €€, yCTaHOBUB OCHOBHBIE YePTHI CXOACTBA U
Pa3IUYN MEeXy TeJIaMU XKUBOH U HEKUBOU IIPUPOJIHI.

CxoacTBO M pasnnYns XMBOro N HEXXMBOIO. OCHOBHEIE 4epTHI CXOA-
CTBA TeJl YKUBOM M HEXKUBOM IIPUPOJbI 3aKIIOYAIOTCH B TOM,
4YTO BCe OHM IIOCTPOEHBI M3 OJHUX U TeX Ke CTPYKTYPHBIX
KOMIIOHEHTOB — XUMUYecCKUXx asemenmos. IIpu aToM B Te-
JlaX KUBOM M HEXXUBOU IPUPOABLI PA3IHYHO UX COOTHOLIIE-
Hue. Tena »xuBoil nmpupoasl Ha 98% cocTOoAT U3 YETHIPEX
3JIEMEHTOB — yIJIepoJia, KHCJIopoAa, a3oTa 1 Bogopoa. Tena
HEXXHWBOU IPUPOABLI MOTYT COCTOATH M3 APYTHUX 3JIEMEHTOB,




Puc. 1. Tena xuBoW 1 HEXUBOMN npupoasbl

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

Kax ske OTIMYHUTE 3KUBOE 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, 06MeH seu,ecma, pocm, pa3éumue, pa3MHONeHUe, PA3-
dpaxcenue u np.

OnHaxko BHenIHMe NPOABIEHUS 3TUX CBOUCTB IO OT/AeJb-
HOCTH MOX@KHO HabJogaTh M y TeJ HeXUBOH nmpupoxasbl. To
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€CTh HeT KaKOr'0-TO OJJHOT0 KpuTepud (IpU3HaKAa, CBOHCTH;z

KOTOPBIM OJHO3HAYHO OTJIMYAEeT XHUBO€ OT HEXHNBOTO.
npuUMep, A TeJ XHUBOM IPHUPOABI XapakTepeH pocT, HO H
cocyJbKM pactyT! A BeJb OHHA ABJIAIOTCH reaMu HEXHUBOH
IIPUPOJBI, COCTOSIIIIMMHU U3 MOJIEKYJI gaMépaiied BOABI.

OOMeH BelleCcTB B »XHBBIX OpPraHU3Max obecrieunBaeTCH
ABIXaHUEM, IUTAHUEM M BbiieleHneM. BuemHe OH [IpOABJIA~
eTCs MOTJIOIeHNeM U3 OKpysKarollei cpeibl OMHUX BelleCTB
¥ BbIJEJIEHMEM B Heé JPYyTruXx.

B HE)XHBOH NPHpOJEe TaKKe MOKHO HaOJI0AATH 107106~
Hble npouecchl. Tak, HanpuMep, IPH rOpeHNH APOB B nedu
IIOTJIOIAeTCs KHMCJIOPOJ BO3AyXa, a BbIAENAIOTCA sHeprui
(Terio), yruleKucIIblii ras u gpyrue Bemectsa. OJHAKO L4
MfA KOCTPA HUKTO HEe HA30BET KUBLIM.

HUrak, Tesno npupoabl OTHOCAT K KUBOMY, €CJIH €My npu-
CYIIU cpa3y 6ce NPU3HAKH (CBOMCTBA) YKHUBHHU.

XuUBan n HeXxuBas npupoaa — eauHoe uenoe. Kak Mb1 BuguM, Te-

JIa YKUBOM NPUPOJILI BCE YKe 3HAYNUTEJIbHO OTJINYalTCA OT TeJI
HEeXUBOH npupoxsl. OJHAKO BCe Tesa >KUBOM M HEXUBOH
IPUPOJLI HEPA3PBIBHO CBA3AHBI MeX Ay cO00M M HeIPpePBIBHO
B3aMMOAENCTBYIOT APYT ¢ ApyroM. Ha aTo ykassIBaeT ¥ € JAH-
CTBO XHMUUYECKOI'0 COCTABA TeJ >XKMBOM M HEXHUBOW IIPHPO-
IBI, X TOT (haKT, YTO YHUUTOXKEHUE HeKUBOU NPUPOALI HEU3-
0eXHO BJIeUET 3a coboii rubens Bcero »xkuBoro. HepasymMmHasa
IeATEJBHOCTH YeJIOBeKa B IPUPO/Ie MOXKeT IIPUBECTH K cepPb-
€3HbIM II0CJIeICTBUAM, OIACHBIM, ITPEXK e BCcero, AJsd caMmoro
yeJOBeKa.

Ponb xueoro B npupoae. Ilo MHeHNIO YUEHBIX, IepPBbIe YKUBLIEe Opra-
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HU3MBI NIOABUJINCH Ha HaIllet IJIaHeTe OKOoJI0 4 MJAPA JIeT Ha-
3ajg. Onu obuTanM B BOJHOM Cpejie U B IIPOIlecce CBOeH U3~
HeJIesITeJIbHOCTH IIOCTENEeHHO U3MEeH AN XUMUYEeCKUH COCTaB
Muposoro okeana u armocdepsl. CTaHOBsiCH BCé Oosiee MHO-
TOYHCIIEHHBIMHA H PA3HOOOPA3HBIMK, OHM 3aBOEBAJIH CYIIY
1 00pas3oBaii NO46Y — BePXHWIl IJI0JOPONHBINA CJION 3eM-
au. B peaysbraTe neaTenbHOCTH OpraHN3MOB MOSBUIIHCH 38-
JIeJKH TIOJIE3HBIX UCKONaeMbIX — rtopda, yrias, He@TH, H3-
BeCTHAKA U p. B Hacrosmee Bpemsa mb cTankuBaeMcd € J1€-
ATEJbHOCTHIO JXUBBIX OPTAHU3MOB OBCIOAY. BoaaeicTBAE HA
OKPY’KAaIoIyI0 CPeAy OTAeIbHOro opraHu3Ma MpPaKTHIeCKH
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Puc. 2. NpaHuubl 6uocdepsl

He3aMeTHO, HO BCe BMECTEe OHU OKA3BLIBAIOT 3HAYUTEILHOE
BJIMSIHYIE HA IIPUPOAY.

C mosiBTeHUEeM >KUBBIX OPraHU3MOB U HUX pacIpoCTpaHe-
HUeM IIosABUJIachk ocobasa obosiouka 3emuan — 6uocgepa (ot
rped. 6uoc — XHU3Hb U cpepa — 1map). Buochepa BKIIOUaET
HU)KHHUe cjJom aTtmocdepsl, ruapocdepy, IIOYBY, BEPXHHH
cjo# aurocdepsl.

BepxHsis rpaHuIla pacnpoCTpaHEHUS KU3HU OIlpejesis-
eTcs 030HOBBIM 3KPAHOM — CJIOEM raza O030Ha Ha BBICOTE
15—20 xMm. On 3amep:KuBaeT ryouTeJIbHBIE AJIA XHUBBIX Op-
raHU3MOB yJIbTpaduoJIeTOBbIE JIYYH coJHIa. B okeanax »u-
BbIe OPraHM3MbI BCTPEYAIOTCA HA JHe BIAJHH Jake Ha IIy-
6une 10—11 kM. B surocdepe xu3Hb (6aKTEpUU) MECTAMH
OPOHUKAaeT HA TIyOMHY g0 Tpéx M 0Oosiee KHIOMETPOB
(puc. 2)

Buochepa — He TonbKO 006J1aCTh PACIIPOCTPAHEHNA KHU3-
HHU, HO ¥ pe3yJibTaT AeATeJbHOCTH XHUBBIX OPraHM3MOB Ha
Hallley ILJIaHeTE,

1k



TENA NPUPOABI: XXUBLIE U HEXXUBBIE. XXU3Hb.
CBOWCTBA XXWU3HU. MOYBA. BUOCDEPA

Bonpocsi
1. | No4yemy cnoxHo pnaTte onpeaeneHne NOHITUS «KU3Hb»?
2. | B 4ém 3akniovaeTca pasnmyne XMMuYecko OpraHun3aumm Ten XuBowu
N HEXUBOWN NPUpoAabI?
3. | KakoBbl OCHOBHbIE CBOMCTBA XUBbIX TEN npupoabl (MPU3HaKM XUBO-
ro)?
4. | Kakne npumepbl BHELLHE CXOXUX NPOSABNEHUN OTAENbHbIX YEPT, CBOM-
CTBEHHbIX XXMBOMY, Bbl MOXETE NPUBECTU U B HEXUBOW Npupoae?
9. | KakoBa ponb X1MBoro B npupoae?
Mogymarvite
1. | NMoyeMy Mbl MOXEM yTBEpPXAaTb, Y4TO XUBAsA M HEXUBAS npupoaa
npeacrtasnaet cobon eauHoe uenoe?
2. | Kak pa3gpaxmMoCTb MPOSBASETCH Yy 4YenoBeka? MpuBeaute npu-

\Mepbl.

Ana rex, kTo xoyer 3Harb 6osnbLIE

—h
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XapakTtepuaoBaTb Tesia X1UBOW NPUpobl MOXHO, PackKpbiB OCHOBHbI@
CBOWCTBA XUBOIO.

Tena xunBou NpUpPOabI UMeIOT KJIeTOYHOe CTpoeHue.

Tena xwuBoW nNpupoas! npepcrTasnsioT coboil 6uonorndyeckue
cucrtemMsl (OT rpedy. cucremMa — Uenoe, COCTOSALWEee N3 B3auMOCBS -
3aHHbIx 4acTten). CoBMeCTHas cornacoBaHHas paborta oTaenbHbIX Ya-
cTein Nobon CUCTEMbI ABMAETCH BAXHENLLIUM YCI0BMEM eé CyLLEeCTBO-
BaHWA KakK eAUHOro uenoro.

Ctount 06paTtnTb BHUMAHUE, YTO BCE BUONOrMYECKNEe CUCTEMb! SIBNS-
IOTCA OTKPbITbIMU. [NA CYUECTBOBAHMA XUBbIX OPraHM3MoB Heobxo-

AVMO MOCTYMNJEeHNE 3HEPIUn (CONHEYHOW MW XUMUYECKOM) U nuTa-
TeNbHbIX BELLLECTB U3 OKPYXalowei cpeapbi.



Puc. 3. MposiBneHve pasapaxmmMmocTu y NoACONHYXa

3. Bcé€ xuBoe cnocobHo k o6MeHy BewecTs. Tena Xusoi npupoabl
OCYLLECTBNKIOT CBOK XU3HEAE[ATENbHOCTb A0 TeX NOP, NOKa B HUX U3-
BHE HE TOJIbKO MOCTynaeT 3HEPrnusa U nNUTaTesibHblie BELLECTBa, HO U
YAQNAKTCA HEeHyXHble, 8 uHoraa v BpedHble NPOAYKTbl XW3Henes-
TenbHocTU. OBMeH BewlecTB obecneynMBaeTcsi TakuMu npoueccamu,
Kak gbixaHme, nnTaHme 1 BblgeneHume.

4. Tena xuBou npuponabl PpactTyT v pa3BuBarTcs. KonnyectBeHHble
N3MEHEHUA B CTPYKType niob0oro npupogHoOro Tena HasbiBalOT po-
CTOM, a Ka4eCTBEHHble — pa3suTnem. O6a aTux CBOWNCTBA xapakKrep-
Hbl K&K AN XWUBOW, Tak U OS89 HEXUBOW Npupoabl. Ho Tonbko Tenam
XUBOW NPpUPOabl CBOMCTBEHHO YNOpPAO0OYEHHOE, NOCTENEeHHOE U No-
cnepoBartenbHOe pa3BuTue, CBA3aHHOE C peanu3daumen 3an0XxeHHOn
B HUX HACNEACTBEHHOU MHGDOPpMaLNA.

5. Bcé€ xuBoe cnocobHO K camMoBoOcCrnpou3seneHuro. Tena xusqﬁ
npupoabl cnocobHbl NOSBAKTLCSH TOMBKO B pe3y/ibTaTe npouecca pa3-
MHOXeHusi. pn 3TOM BCe OpraHm3mMbl CNocOOHbI Nepenasatb CBOU
NPU3HaKn, CBOMCTBA U 0COBEHHOCTU Pa3BMUTUSA U3 NOKONEHUS B MOKO-
nexHne.

6. Tena xuBoi npupoasl pearnpyioT Ha N3MEHeHUe oKpyXaioLyein
MX cpensl. 9T0 CBOWCTBO Ha3bIBAKOT Pa3apaxmmMocTbio. PasymeeTcs,
CKOPOCTb OTBETHOW peakuumn n cobCTBEHHO €€ NPOSBNEHNE Y Pa3HbIX
06bLEKTOB XUBOW NPUMPOAbI 3HAYMTENBHO pasnuyatoTcs (puc. 3). Ha-
NPUMeEP, MbILLIKA, 3aMETUBLLIAA OXOTSLLYIOCH HA HEE KOLIKY, CTPDEMWUT-
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ca BbICTPO ybexartb OT rpo3sLiein en onacHocTu. PacteHns xe name-
HAIIOT HanpasfeHMe pPocTa U NOBOPAYMBaIOT NINCTbSI U COLUBETUA 0
HanpaBNEHUIO K CBETY MEJIEHHO.

Mamarka

Kak paGoratek c TekcTtom yueGHuka

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

MNpouuTaiite HazsaHue naparpada. OHO OTpaxaeT ero rnagHoe co-
LepXaHune.

MpouuTainTe BONpPOCHI NEepea TekcTom naparpada v nocrapaniTecs Ha
HWX OTBETUTL. OHU NOMOrYT Bam NyYyLle MOoHATL HOBbIA MaTepuarn.
MNepen Tem kak HayHETe paboTaTb C TEKCTOM, NPOYUTANTE BOMpPOCHI
B KOHLe naparpada. OHn NnoMoryT BulaennTb Hanbonee BaxHbIA Ma-
Tepuan naparpada.

HoBble TepMUHbLI 1 ONpeaeneHuns Bbly4nTe Hau3yCTh, OCHOBHbIE MOO-
XKEHWNA 3anoOMHUTE, HayYnTeChb X AoKa3biBaTb U NOATBEPXAATL NMPU-
Mepamun,

OTBeTbTe Ha BONPOCHI B KOHUE Naparpada v BbinoiHUTe 3aaHuns.
KpaTko nepeckaxute naparpad.

3aganue gQns niobo3HaATEeAbHbIX

14

BbipawmsaHue kpucrannos

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

HeoGxogumoe oGopynoBaHue: NoBapeHHas! Conk 6e3 pobasok,
BOAA (ANCTUNNUPOBAHHAsA wnn ByTUAMPOBaHHAS), YucTas CTEeKNAH-
Has éMKOCTb (CTakaH unu B6aHka), noxka wnm AEpeBAHHas nanoyka
AN\ nepemMelunBaHns pacTeopa, necka, bymaxHsie candertku, pune.-
TpoBanbHasa 6ymara nnv mapns, nak ans MOKPBLITUA TOTOBOIro CONSAHO-
O KpucTania.

Xon paboTnl
B CTEKNSAHHON EMKOCTU NPUIrOTOBLTE HACKILLEHHbII coneBow pacTeop
13 100 mn ropsiyeit Boasl n 40 r conu (puc. 4, A). Haite XNOKOCTH



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 XXMBOW npupoae

1. Y10 TaKkoe Hayka?
2. K10 Takue yuéHbie?
3. Kaknx y4éHbix-6uonoroe Bbi 3Haere?

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

o Mmup. lllkonsankn, Kak NMpaBuJIO, U3YYAaloOT ero B Xoae
CBOEH yuebHO# paboThl, MCIIONB3YA AJA ITOrO COOTBETCTBY-
0IIUe UHPOPMAYUOHHBLE UCTNOYHUKU — VUeOHHKH, KHUIH,
JHIIMKJIONEeNH, CI0BAPH, HHTEPHET-pecypchl, MPOBOASA Ha-
OJIOIeHU A, OTILITHI M T. I1.

Emeé oguum u3 crnocobon H3VUEeHHs H [IO3HAHHS OKpYyKa-
IOIIero mMupa JJisi YeJn0BeKA SABIACTCH HAYyYHaAs OesAmeJib-
Hocmb, nian nayka. Jhoaeit, npodeccnoHaIbHO 3aHHMAO-
IMUXCA HAYYHOH ACATe/ILHOCTHIO, HA3LIBAIOT HAYYHbIMU pa-
OOmHUKaAMU WNIN YUéHbIMU. [Toryuenusle uMu HayuHBIE
AAHHBIE PA3MELIAIOTCH B OTKPBITBIX HHMOPMAIIHOHHBIX HC-
TOUYHMKAX U MOTYT OBITH HCITONIB30BaAHbI KAK JJIS [IPOJOJIXKe-
HUSA UCCIeJOBAHHM, TAK U B VUEOHBIX 1eIsX.

Ha cerogusimunii geun CYIIEeCTBYeT MHOMEeCTBO pas3juy-
HBIX HAYK U Hayumnbvlx o0racmeir. ToBops o m060ii Hayke,
MBI DOJIXKHBI YETKO IPEJACTABIATHL cefe OCHOBHBIE 4epThl UC-
CJIEJOBAHUU B €€ 00J1aCTH, OTIIHYAIOLIHE OTY HayKy OT HccJie-
AOBaHWHU B APYIUX HayuHBIX obuactsax. Kaskayio HayKy Xa-
PaKTepHU3YIOT, Npex/ie BCeTo, 002eKmbL UCCIeA08aHUS, 3q-
davu, memoodvL N A3blK.

Buonorua — cucrema Hayk 0 XnBOW npupoae. Ogsoit u3 npeBHeii-

o

IINX HAYYHBIX 00JlacTell, 3aHUMAKIIUXCA TO3HAHUEM OKpy-
MKaAoILIero Mupa, ABIdAerca Ouonozusn (Ap.-rpey. Guoc —
"KUBHB M /1020¢ — HayKa). B HacTosAmee Bpems atum TepMHU-
HOM HAa3BLIBAIOT IEJIBIH KOMILIEKC HAYYHBIX HalpaBJIeHUIT,
00BbeKTaMHU HCCIeJOBAHUN KOTOPBIX SABIAIOTCH KHUBhIe opra-
HU3MBI MO0 MPOIECCHI M ABJIEHUSA, IIPOTEKAOIHE B HUX LK
C UX y4acTHeM.

B 3aBucuUMOCTH OT M3y4yaeMbIX 00'BEKTOB HUCCTIeJOBAHU I
BBIZIEJIAIOT OCHOBHBIE pa3densvt 6uonozuu (puc. 5). Ilepen
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(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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KaXbIM U3 HUX CTOAT CBOU COOCTBEHHBIE 3a7a4M, peleHue
KOTOPBIX IPUBOJAUT K 0O00IIEHNIO ¥ HAKOIIJIEHUAIO Hay4YHBIX
pPe3yJIbTaTOoB.

Buonorua n aApyrue ecrtecreeHHbie Hayku. CoBpeMeHHas 6HO0Iorus

TECHO CBsi3aHa C APYIMMH HayKaMu, 0COOEHHO C TeMH, 4To
SAHNMAIOTCs IIO3HAHUEM OKpyzKawIilero mupa. Ux HasbIBa-
T ecmecmeeHHbimu (0T ecmecmeo — mnpupoaa). Cpean
€CTECTBEHHBIX HAYK MOYXHO BBIIEJIUTH (DU3UKY, XUMHUIO H,
KOHEYHO, Onosoruio. Bece oHU Tak MM MHAYE CBS3AHBI Apyr
C APYTOM, YTO B pAJle CJIy4aeB 03BOJIAET B3TJIAHYTH HAa OAHY
H Ty JXe Hay4YHYI0 TpobjieMy ¢ pasHbIX TOYeK 3DeHHUS U I10-
IBITATECA PEIIHUTH €€ C IPUMEHEHHEeM pa3IUYHBIX HAYIHBIX
MeTOoNOB. B Hacrosiiee BpeMs 6OJIbIIMHCTBO OTKPBITHUH Je-
JIA€TCH, KaK MpaBMUJIO, Ha CThIKe HECKOJbKUX HAayYHBIX Ha-
npaBjieHu. Tak BOZHMKIN Takue HayKH, Kak buodusnka,
OMOXUMUSA, KOCMUYECKad GHOIOrUI 1 Ip.

3Ha4vYeHue GMoNnoruyecKkux nccnepgoeaHun. Buosoruueckue meee-

AOBAHHA IIPOBOAATCA C LEJbIO U3yYeHNAA PA3JIUYHBIX IPOIec-
COB U ABJICHUH, IPOTEKAIOIIUX B }KHUBOH IPUPOJE. OTKpBITHSA
B obstacty 6mosIoruu co3garmT 6a3y Mg HOBBIX JOCTHXeHUH
B MEUILHE, CeTbCKOM X03ANUCTBE, IPOMBIIIIEHHOCTH U APY-
I'ax o0JIaCTAX YeJO0BeYeCKOH AesaATe IbHOCTH.

MEHorue c4uTaOT, YTO YUEHBIM CJIEAVET 3aHUMATHCH TOIh-
KO NPpuKaAal0HbLMU UCCIIEIOBAHUAMHU, KOTOPBIE IIOMOTYT pe-
IIUTh KOHKPETHble INPAKTUYECKHe 3aJlauyd CerogHSAIHEero
aHsaA. OgHako aTo HeBepHO. Henb3s 3a0bIBATH O BAXKHOCTH
dpyHdamenmanibHbLX uccneaosamfa. OHM MoryT nokasaTbcs
fecroyie3HbIMHY /1JIA [IOBCEJHEBHOM KU3HHU YeJIOBEKa, HO IIO-
MOTAIOT IIOHATH 3aKOHBI, 110 KOTOPHIM Pa3BUBAETCA OKPYKa-
IOIMIT HaC MUP, ¥ PAHO WJIM MO3JHO HAHAYT NPaKTHYECKOe

OpHIMeHeHHe.

3HayeHune OnonornyeckKunx 3HaHUK ONs COBPEeMEeHHOro Yyenoseka.

_18

Jlo HegaBHero BpeMEeHH JIIOAU CUHUTAJIM, YTO BOCCTAHOBH-
TeabHble CIOCOOHOCTH MpPUPOAbl OedrpaHuuHbl. Ho okaza-
JIOCHL, 4TO ATO He Tak. HednaHue MM UTHOPDUpPOBaAHMe 3aKO-
HOB NPUPOJBI IPUBOJUT K IKOJOTMYECKHM KaTtactpodam,
KOTOpBIe Ipo3AT rubesibio BCeM JKUBBLIM OPraHU3MaM, B TOM
yncae m yesoBexky. Hacraysio Bpemsa, KOrja oT KaXJ0ro us
HaC 3aBUCHUT Oyayliee Hallleil IUIaHEeTbl, [I03TOMY 3HAYEeHHE



OxpaHa okpyxaiowen cpeabl  Pa3paboTtka HOBbIX CpeacTs
M MeToO0B ne4eHns bonesHen

Npou3BoACTBO
6UoNorM4ecknx cpeacTs

3aLUMTLI PaCTEHNI : [ MNMpon3BoacTeo

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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OmosIorn4eCKuX 3HAHUM BO3PACTaeT ¢ KasKABIM rogoM. Buo-
JIOTH4YeCKasd I'paMOTHOCTh Heo0X0oauMa KakJIOMY 4YeJIOBEKY,
TaK JKe KaK YMeHUe YUTaTh, IIUCATh U CUYUTATD.

OTKpPBITUA COBpPEMEHHON OGHOJIOrMHM ITO3BOJISIOT OIIpee-
JUTh 3(PdeKTUBHBIE IYTHU JeYeHUs ¥ NPOPUIAKTHKH pas-
JUYHBIX OONe3Hel, B TOM UHCJie U TeX, KOTOpbIe pPaHbIIIe
CHUTAJUCH Hen3jieunMbIMU. VI3yueHue cTpoeHU s U IPUHITU-
OB PabOTHI PA3IUYHBIX CHCTEM YKHUBBIX OPTaHU3MOB IIOMOT-
JIO HAWTH OPUTHHAJIbHBIE PEIIeHNA B TEXHUKE U CTPOUTEJIb-
crBe. Buonorna rakike oxkasbiBaeT 3HAUMTEIbHOE BIHSHUE
Ha pelleHue TaKHX BaXHbIX npobjieM, Kak IPOU3BOJACTBO
NPOAYKTOB IIUTAHUSA, IMOUCK HOBBIX HCTOYHHKOB JHEPIHUH,
OXpaHa OKpyKarlmeu cpeasl u ap. (puc. 6).

A3bIK OMONOrMKN: TEPMUHBI, NOHATUSA, CUMBOMbI. UTOGEI JTOCTHUYb

Puc. 7. CumBoibl BNONOrM4eckoro a3bika

ycriexa B HayKe, YUEHOMY HEOOXOAMMO yMeTh B3aHUMOJeH-
CTBOBATh CO CBOMMM KOJLJIeraMu 1 OOMeHuBaThCA C HUMH HH-
opmanumeii. JIyunie moHumMarTs Apyr Apyra y4éHbIM IIOMOTa-
eT HaAYy4YHbll A3bLK, BKIOUYANINN B ce0a cucTeMy nOHAMUIL,
MEePMUHOB N CUMBOJLOE.

B O6uosioruu ToKe ecrTh CBOM HAyUYHBIH SIBBIK — A3BLK
6uonozuu. YuéHOMY, MMOCBATUBIIEMY ceGsi TOH MM HHOH 06-
JIACTH OMOJIOrMYeCKOil HayKH, 00A3aTeJbHO HAN0 HAYYNTHCHA

MM BJAJETh.
Ilonamue — cucreMa MbICJIEH YeJOBEeKa, OTpakaroiias

obuiue U crnenudUuUecKme NIPU3HAKN Pa3JMUYHBIX O0BEKTOB
HJIH IBACHEH.

Tepmun (OT 1aT. MEePMUHYC — TIPeLeN, TpaHulla) — CJIO-
BO MJIM CJIOBOCOYETAaHHeEe, SABJAIOIIeecs HAa3BaHUEM HEKOTO-
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poro IOHATHUSA OIpejeéHHON obnactu Hayku. Hanmpuwmep,
KOor/Zla IPOM3HOCAT TEPMUH «KOIIKa», Mbl Cpa3dy HpeAcTaB-
JdeM, 0 KAKOM XUBOTHOM HJIET peuyb, U MOXKeM OIIUCaTh ero
B o0mux yeprax. Ho mopox komex MHOro. Ecim CKaMXyT
«KOIIKA CHaMCKafg», Mbl BBIIEJIMM XapaKTepHble 0COOEHHO-
CTHU 9TOH TIOPOHI.

B psape cayuaeB B fA3bIKe HAYKH HCIOJLB3YIOT CUME0/LbL
(oT Ap.-Tped. cJi0OBa, O3HAYAIOUIEro «3HAK», «CUTHAJ») —
cIelMaJIbHble 3HAKU, II03BOJAIOIINE 3aMEeHUTh T€ U1 NHbIe
repMuHbl. Hanpumep, ¢ mo3unum 6MOJIOrHYeCKUX IMOHATHHI
MHOTHE IIPpEeJCTaBUTeN KUBOW IPUPOJABLI IO CBOUM HUHAUBU-
AYaJBHBIM ITPU3HAKAM MOTYT ObITh OTHECEHBI JIU00 K MyK-
CKHUM, JIUOO K KEeHCKUM 0co0aM (KOT M KOIIIKa, IeTyX U Ky-
puna u 7. 11.). Camen, nau camMmka — 9TO T€ TEPMHUHBI, KOTO-
PBIMY MBI X MOXXeM Ha3BaTh. [[118 IpOCTOTHI M HATJIAJHOCTHA
3T TEPMUHBI MOXKHO 3aMEHHUTH PAaCIPOCTPAHEHHBIMY B HAY-
ke cuMmBosaMu — ' (kKombé u muT Mapca) u Q@ (3epkasio Be-
Hepsl) cooTBeTCTBeHHO. CTpoeHHe IBeTKa MOXKeT ObITh IpeJ-
CcTaBJIEHO B BHUJe ero (hopMyasl U fuarpamMmmel (puc. 7).

UcTouHmnkm 6uonorndyeckon nHbopmaummn. PesyarraTs ucciaenoBa-
HUA He OYyAyT UMeTh [eHHOCTH AJ1A (POPMUPOBAHUA HAYYHOU
KapTHHBI MUApa A0 TeX IIOp, IIOKa HUCCJegoBaTeJIb He IIoJge-

Puc. 8. UcTtoununkm Buonormyeckoin nndopmaumm
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JATCH UMH C COOOIIECTBOM KOJIJIET Yepe3 HayuHbIe nyOuukg.
LMY WK y4eOHYI0 TuTepaTypy. B pesyabsrare takoii pabory
[OSABJIAIOTCA PA3TMYHbIE OTKPBITBIE WCTROYHUKU 6UONO02y,
4eCcKou uH@opmayuuw (IHIHUKIONEIUH, CIOBApH, CHpa-
BOYHUKH, ONpeJesIuTe] N, KapThl, GOTO- U BUJEOU306pae-
HUA, KOMIIBIOTePHbIE 6a3bl JAHHBIX, CTAThU B ceTH U HTepHey
U Ip.), KOTOPHIE C YCIIEXOM MOKHO UCII0JIb30BATH B JaJIbHE-
Ieil UccyieloBaTeIbCKOM paboTe U B 006pa3oBaTeIbHBIX Ime-
nax (puc. 8).

IIpy ncnonb30BaHUM TAKMX UCTOYHMUKOB B IIpOIecce yue6-
HO-MCCJIeIOBATEIbCKON WJIM HAay4dYHOH paboThl HeoOXomumo
IIOMHHUTH, YTO BaXXHO IIPOBEPATH JIOCTOBEPHOCTh HAMIeHHOMK
HH(pOpMAa UM, B 3TOM BaM ITIOMOYKeT MaMATKAa Ha C. 24.

HAYKA. YYEHbIWA. BUOJIOTUNA. IKONOIUA. PA3AENDI
BMOJIONMN. A3bIK BMONOrMA: TEPMHUHLI, NTOHATUSRA,
CUMBOJIbl. UCTOYHUKMH BHOHOI"M‘IECKOﬁ WHOOPMALIUN

Bonpochsi
1. | Y10 n3y4aet Buonorua?
2. | No4yemy BMONOrNI0 CYUTAIOT KOMMNNEKCHOW HAaYKOA?
3. | Kakosa ponb 61uonorum B CoeBpeMeHHoOM obLiectee?
4.

Kakue nccnenoBaHms B 61M010rMm Ha3biBaOTCH NPUKIAaHBIMU?

Mogymaisire

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

JagaHunsa

1.

BbISCHUTE, KTO U3 BalLMX 3HAKOMbIX UMeeT npocbeccmo' CBA3aHHVIO
= )

¢ Gronoruei. KakoBo Ux MHeHue o cBoeit npodbeccuy? Moyem os:m

eé BbIGpann? !




3naeTe JIN Bbl, YTO...

Jlioan C© ApeBHENLUX BPEMEH U3yyanu XUBYIO npupoay. Ecnu B3rms-
HYTb Ha NCTOPWIO CTAHOBNEHWA B3MMAA0B YeNoBeka Ha OKPYXaloLwmii
MWD, TO BO MHOMUX KyflibTypax U penurnax Mmpa Mbl YBUOMM OrpoOM-
HbIl MHTEPEC K MNO3HAHWIO CYLHOCTU XWU3HM, €& NPOUCXOXAEHMIO
n pas3BnTnIo. He nmesi BO3MOXHOCTM HAaWTK Hay4YHble OTBETHLI Ha BO3-
HUKaloLWme BOMpOCHI, N0AU NbITaANUCh OOBACHUTL NX HAa OCHOBE 3MO-
LMOHANIbHO-4YBCTBEHHOIO BOCNPUATUSA, YTO HALLIO CBOE OTpaxeHue
B PESINTMO3HbLIX YH4EHUAX U XyOOXeCTBEHHbIX obpa3ax B YCTHOM Ha-
pPOAHOM TBOPYECTBE: B XyAOXEeCTBEeHHbix obpasax cka3ok, mudos
(pycanku, npakoHbl, MUpUYECKne XNBOTHbIE U T. N.) (puc. 9).

Tak, Hanpumep, nereHasl 0 ApakoHax NoABMANCL B MOHIronuu un nony-
YUNW LIWMPOKOE pacnpocTpaHeHne B Kutae. 310 OOBLACHAETCH TeMm,
4YTO B HEKOTOPbIX paloHax NycTbiHW 06K 1 cenyac HaxXoOaT KOCTU U
Jaxe XOpOoLO COXpaHWBLUMECS CKeneTbl AMHO3asBpoB. B ApeBHOCTU
noay Toxe Obinn HabnwagaTenbHbLIMU U NOAMETUNN CXOACTBO B CTPO-
€HUW CKEeNEeTOoB ALLEPUL, U 3Mel C HaiaeHHbIMU ckeneTamu. OHu yBe-
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Puc. 10. Npencrasnenuvs o CTPOCHUM 3eMIN: OMOLIMOHASIEHO-YYBCTBEHHOE (A)
n HayuHoe (B)
NINHANN NX B PABMEPax v NoNy“nnm ApakoHos n o6pase NPecMbiKan-
LLNXCA C HelyCn 1 KO TsMIn. A eCIIn yHecTh, YTo MHOra y auepuu, v
3amen popmMmupyercs e osina, a ape FONOBLI, TO MOXHO NPEeAnono-
KUTL, OTKYZLA NOSIBAINCEH CKASBOMHBLIC JIPAKOHLI G HECKONIBKUMW FOM0-
BamMm.
Paaymeercs, cospemMenisi nay i NOJXOL, K N3y4eHnio npupoabl
SHAYUTENIBHO OTNNHACTCSE OT UMEBLIET0 MECTO 3MOLIMOHANBLHO-YYB-
CTBEHHOTO nytn nodnanms (puc. 10). O6cyaure ¢ oaHOKNaccHMKamm,
B HEM NPUHUMITUANBLHOE PA3NIMYNE HAYMHOTO MNO3HAHWA OT 3MOLMO-
HANbLHO-YYBCTBEHHOIO BOCIPUSITUS MUPA.

Mamarka

NMposepka nocroBepHOCTN uHpopmMmauun

1. Paboras ¢ MHPOPMALMOHHBLIM NCTOUHUKOM, ONPeAennTe NocToBep-
HOCTb NPEACTABNCHHON MHMDOPMALIMK NYTEM NOUCKA OTBETOR Ha Che-
Ayloume Bonpochl:

— Kak paBHo ony6nmkoBaH AaHHBLIA NCTOYHUK MHPOPMaLMN UK KaK
NAaBHO OGHOBNSIICH CANT B CNYUAE 9NEKTPOHHOW NyBnukaummn?

— KoMy NpuHafNexXnT NCTouHnk nHpopmaumn? Y1o o Hém masect-
HO™?

— Kro astop npeacrasnedHon nHpopmaumun? Y1o o Hém nasectHo?
— CopepXuT M UCTOMHUK 0OLEKTUBHBIE HAYYHbIE DAKTLI UK Bbipa-
Xaet NMUHOEe MHeHue agtopa?

— N3 Kaknx NCTOMHUKOB CaM aBTop NoNy4nsn nHpopmaumio?
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2. JWs NONYHEHNR NONIHOW KAPTUHBI HEOBXOAUMO U3YYUTL MaTepUanb

U PASHLIX. MHDOPMALMOHHBLIX UCTOYHUKOB, NPOAHANU3NPOBaTh U
OBOOBIMTL TTONYYEHNLIe CBEIeHWS.

§ 3. MeToabl nccnepoeanus B Guonorumn

" S a8 s s e R8N

1. Y710 rakoe Hayka?
2. Kakme metoabl nCccrnielOBaHMA Bbl 3HaeTe?

3. Kaxme npnbopel, ncnonsayemsie B GUONOrM4ecKux UCCNeaoBaHUAX, BaMm
MIBECTHLI?

HayyHbin METO/A N3yYeHnd XUBOW NPUPOoAabl. J[1a n3ydeHu s 3KUBOU
HPUPOJLI B X0ojie OMOJIOTUMYeCKUuX HMCCIeJOBAHUMN NPUMEHHA-
orTeH pasJiniHblie Hay4YHbBIe MEeTOAbI, KOTOpBIE caenyerT pac-
CMATPUBATH B KaUueCTBEe OCHOBHBIX MCTOYHUKOB 3HAHUMU.

Haywnotd memod (or rped. memodoc — cnocod mos3Ha-
HUH, 1YTh) — ATO COBOKYITHOCTH ITPUEMOB M Ollepalluil, Uc-
HOJIL3YEeMBIX ITPU TTOCTPOEHUH CUCTeMbI HAVUYHBIX 3HAHUWM.

Basxneinium rpeboBaHMEM K HAYUYHOMY METOAY SABIAETCH
ero oO’LeKTUBHOCTD, UCKJIIOYAIOIas MPOU3BOJILHOE TOJKOBA-
HUe pesyabTaToB uccaegoBaHusa. Hesasumcumo ot Toro, Ka-
KUEe MeTOJIbl UCTIOJIB3YIOTCA B HAyKe, IS KadJOT0 YYEHOTO
BaZHEN UM JIOJIKeH ocTaBaTbeca npuHoun « Huuero e npu-
HuMai Ha Bepy». IlosTomy pe3yabTarsl, IOJYUYEHHBIE B X0
HAYYHOIO UCCIIeIOBAaHUSA, CTAHOBATCH HAYUHbLMU hakmamu
TOJILKO 11OCJIE TOT'0, KaK IPOBEPEHbl U TOATBEPIKAEHbBI APDYTH-
MU UCCTIeIOBAHUAMM.

K ocHOBHBIM HAYYHBIM MeTOAAM OTHOCATCH HalbarwdeHue,
akcnepumenm (onbem) U u3meperHue. bBnarogaps nmpumene-
HUIO 2TUX METOJI0OB 4YeJIOBeYeCcTBOM OBl HAKOILJIeH OeclieH-
HbI Gara 3HAHUN 0 PA3JIMUHBIX OMOJIOTHUYECKHUX OO beKTax,
npoueccax n apneHuAx. B qansHeimem y4éHbIM y18J10CH Te-
operuyecku 0606IUTE TIOJIYUYEeHHBIE JaHHBIE U chOopMYyJIHPO-
BATL meopuu B obiacTu OGHMOJOTHH, KOTOPHIE COCTABJAIOT

(hyHjpamenTasbHble OCHOBBI COBPEMEHHOI GHOJIOTHYECKO
HAVKH.
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Mertoa Habmoaenws 8 Buonoruu. Hawubosee PACIIPOCTPaHEHH Y,

METOAOM, € IIOMOIBI0O KOTOPOT'O YeJIOBEK HU3yyaer IPUpoy
aaisercs Halawodenue. OHO 1aBalO IEHHbBIE 3HAHMA of
OKDVIKAIOIIEM MHDEe elll€ IIePBOOLITHOMY YeJlOBeKy u ceroy.
HS OPOAOJKAaeT HCIOJB30BATHCA B HAYKe KaK CaMOCTOg.
Te.IbHO, TAK M B KAUECTBE dJIEMEeHTa APYIUX HAYYHBIX MeTq.
08,

Habnroodenue — 3TO BOCIPUATHE IPUPOSHBIX 00BEKTOR
HIH ABJEHHH C IIOMOIIBIO OPraHOB YYBCTB.

B xoxe HabamoaeHus oObeKTa WM SABJIEHHUA YeJlOBex
JAIb QHKCHUDPYET pe3yJIbTaThl, He BMEIINBasACh B caM IIpo-
necc (puc. 11). Hanmpumep, HabiamoaeHUS 3a Ce30HHBIMH
SABJIEHHAMH B )KU3HHU DACTEHUHN U KUBOTHBIX, KOTOPHIE M3y-
qyaeT ¢genonozua (0T rped. JailHo — ABIAIO U J1020C —
HaykKa).

HabaroneEne Kak HayYHBIM MeTOZ HNO3HAHUSA JOJIKHO CO-
OTBETCTBOBATEH CJEAYVIONIUM TPeOOBAHUAM:

— OBITH IeJleHalPaBJIEHHBIM, T. €. JOJXKHbI OBITh OIIpe/ie-
JIeHBl ¥ chOpMyYyIUPOBAaHBEI IIeJIb U 3aaYyy HaON e U ;

— OPOBOAMUTHCHA IO OTIPEIeJIEHHOMY ILJIAHY;

— JaBaThb TOYHBIE Pe3yJILTATHI;

— COBII&JaTh C IOBTOPHBIMU HAOMIOZEHUAMHU B TeX e yC-
JOBHAX.

B n1HeBHUKe HaOII0J€HUH YKA3bIBAIOT MECTO, AATY U BpeMs
HabIwaeHNUdA, a TaKKe coleprKaHue HabIroaaeMoro spjleHns.

Pe3yabraThel HabOdMOAeHUNA OQOPMIAIOT B BHAe NUCHMEH-

HOI'O OTYETa C PUCYHKaMu, poTrorpapuaMu, KOJLJIEKIUIAMU
AT. I
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KabwH

o1 Ononorvuv. B conpemennnx Guonornaecknx Jyiaboparopusax
HCTTOALAYIOT CAMLIC PDIGUTAYHLIC, UHOJIA OYMeHb CJOXHble
W A0pPOINe, HpHOOPLE N NHETPYMEHT DI ONTUYCCKHUE U DJIeK-
TPOHILIC MHKDOCKOTTLL, XPOMOTOrpadibl, ToMorpagsl 1 ap.
(pue. 12). JLs paborir ¢ numun rpebylores crienmaibible 30a-
it 1 nannicn. Hpu nposejienny uecaeJoBaiui B IIKOJbHOM
enOmnnere DHOOrNK BLETAIKe OYIeTe HCTTOJIB30BATL PA3JINY-
noe obopygonnine, npubopn M MHCTPYMEHTHI. Muorue ns

HIX BAM Y2KC GHAIKOMBL, ¢ JIPYTHMHA Bhl BCTPETHTECH BIIEPBLIE
(puc. 13). Hpu npopeaennn 1abopaTopHbIX paboT B IKOJbL-
nom Kanbunere OMOJOrMKY BANKHO HPABHJILHO MCIIOJLB30OBATH
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umeloleecsi ob6oOpysOBaHWE U CTPOrO COOIIOIATH ImpaBUJIa
TeXHUKH 0e3011aCHOCTH ITpu paboTe ¢ HUM.

HAY4YHbIA METOA. HABJTIIOAEHUE. ®EHOJNIOMUS

Bonpochsl

o a@NA

KakoBa OCHOBHas LieNnb Hayku?

470 Takoe Hay4Hbln MeToAa? B 4EM ero 0CHOBHOWM NPUHLMN?
Kakne metoabl nccnenosaHus B GUONOrum Bam M3BeCTHbI?
Kakon pakT MOXHO CHMTaTL Hay4HbIM?

Y10 Takoe Hay4yHoe HabnopeHune?

t{TO nayyaet peHonormna?

Mogymanre

B cpeacrtBax maccoBon nHGOpMauuM HEOOHOKPaTHO coobuwanoch
O Tak Ha3biBaEMOM CHEXHOM 4Yenoseke, NpUBOAUNUCHL paccka3bl oYe-
BUALIEB O BCTPEYax C HAM, 3apucoBku n potorpadpmumn akodbel ero cne-
A0B M [1aXe camMoro CHexHoro 4yenoseka. bbino opraHm3osaHo He-
CKOJIbKO BKCHE,ELMLJ.Mﬁ ON4 novucka CHeXHoro yenoeeka. Ho A0 Cux nop
HUKTO HE CMOT MNPEeACTaBUTb HU XUBOIO CHEXHOro 4enoBeka, HU ero
OCTaHKOB, HM KaKMX-TO APYrMx HEONPOBEPXUMbIX N0KA3ATENLCTB ero
CyLLeCcTBOBaHUA.

MoyeMy, HECMOTPA Ha MHOIMO4YUCIEHHbIE CBNAETENLCTBA OYeBUALEB,
CYLLECTBOBaHNE CHEXHOIO YenoBeka He MoXeT BbiTb NPU3HAHO Hayuy-

\l-!b.lM dakTom?

3agaHue

BblyyuTte n cTpOro BbINOSHANTE NpasBuna noseneHuns B kabuHerte buo-
noruw.

Mamarka

Mpaeuna texHukmn 6e30NacHOCTH
npu paborte B kabuHeTe Guonorumn

Bes paspelueHus yuutens He Ha4uHanTe padoty. TOYHO BbINONHANTE
BCE ykKaszaHua npu nposegeHnn nabopartopHON Unn NpakTU4ECKOW
paborbl.
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Y6epute Bce NOCTOPOHHWE NpeaMeThl CO CBOEero paboyero mecra.
Npu6opsl 1 060pyaoBaHME pasMecTuTe Takum o6pasoMm, HToOb! uc-
KJTIOYUTh UX NafleHne N ONPOoOKUabiBaAHWE.

Mpw HarpesaHnn XMaKocTn B npobupke nnm konbe UCNoJb3ynTE Cne-
UManbHbIM AepXxaTtenb WAW 3akpenuTe nocyay Ha wratmse. He Ha-
npasnanTe Ha ceba unn Apyrux loaei OTBepcTUe Harpesaemoun Npo-
OnpPKU NNU FTOPNLILKO KONOL!.

He 6epute He3aWMLWEHHBIMM PyKaMu HarpeTyo nocyay C XUAKoCTs-
MU, 4TOObI n3bexaTb 0XOros.

OcTOpOXHO 0bpallanTeck C OCTPLIMU MHCTPYMEeHTamMn 1 nabopartop-
HOM NOCYAOWN: He BpocanTe, HEe POHANTE U HE YOAPANTE UX.

Ecnu pasbunace nabopatopHas nocyga unu npubopbl U3 CTEKNa,
He cobupaiTe OCKONKW pykamu, UCMONb3YATE AN 3TON LEesn LWET-
KY U COBOK.

Mpn nony4eHnn TpaBMbl COOBLWMTE 06 3TOM yHUTENIO.

Mo okoH4YaHuKM paboTbl NpuBeauTe B nopsaok paboyee Mecto, coamte
yyuTenio Npubopbl 1 MaTtepuarnsl; BBIMONTE PYKU C MbITIOM.

3agaHue Aons nwbo3HarenbHbIX

Buonorunyeckme 3HaHUA N YMEHUS NPUroaaTcs BaM B NOBCEOHEBHOW
Xn3HU. OHU NOMOryT ymesno MUCnonb3oBaTh U NPUYMHOXaTbh Borar-
CTRA NPUPOALL.

BaxHO 3HaTb NPUPOAHbIE YC/TIOBUSA 1 PACTEHNA MECTHOCTU, B KOTOPOW
Bbl XWUBETE. DTU 3HAHUA Bbl NPUODPETETE HA ypOKax U 3KCKYypCUNaX,
Npu NpoBeaeHnn OnbITOB U HABNIOAEHUA.

B yacTHoCTH, Bam noMoryT peHonornyeckue HabnoaeHns. Nx cneny-
eT BecTn kpyrnbii roa. C nx noMOLLbD Bbl CMOXETe NyYLlle NOHKTHb
ocoBeHHOCTU pasBuTUa NPUPOLabl U ONpeaenuTb CPOKU NPOBEeAEHUN
pabot B cany, oropoae, none.

MNposeaute peHonornyeckue HabnwopeHNs 3a UBMEHEHNAMM,
NPOUCXOARLLMMMU B XXM3HU PACTEHUNA OCEHbIO
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MoxabnopanTe, y KakMx pacTeHUin NponcxoauT N3MEHEHUe okpacku
NINCTLEB, KAKOBA OHA Y Pa3Hblx pacTeHuu (puc. 14).

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

OnpepenuTe, Kak AONFO ASIUTCA JIMCTONAA Y Pa3HbIX PACTEHWIA.




Puc. 14. OceHHAa okpacka NUCTbEB

4.

5.

4.

PerynsapHo 3anucbiBaiiTe B TeTpaib BCE M3MEHEHUS B XU3HU pacTte-
CpaBHuTe pesynbTaTbhl CBOuX HabnwoaeHun ¢ pesynstatamu Habnio-
OEHWI Opyrux yHawmxcsa knacca. O6cyaute nx. Coenante BbIBOAbI.
Mpopomxute PpeHonormyeckme HabnioaeHns 3a USMeHeHUAMKM, Npo-
UCXOASLLMMY B XXN3HU PACTEHWIA 3UMOM U BECHOW.

MpumMuTe yyacTue B Nnocaakax AepeBbeB N KYCTaPHMUKOB.

NamepeHnsa B 6MONOrn4eckmx
nccnepoBaHNAX

1. Kaxue metogm nccnenosanms, npUMeHsiemblie B GMONOruM, Bul 3HaeTe?
2. B 4ém 3akniouaeTcss 0OCHOBHOI NMPUHLMN Hay4HOro MeToaa?

MeTop namepeHus. Ilpu npoBegeHUN HAYYHBIX uccaegJoOBaHUM OolIpe-

HeNsIOT He TOJMBKO KadyecTBeHHbIe M3MEHeHMs (Hampumep,
HOABJIeHMEe KOpellKa, POCTKAa, JUCThEeB IPHU IPOPacTaAHUN
CEMEeHM), HO M KOJIMUeCTBEeHHbI€, OCHOBAHHBIE HA TOYHOM
M3MepeHUH (JJIMHA KOPEeIIKOB, MINPUHA JIUCTHEB U T. e )
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Puc. 15. NameputensHbie npubopsi

W

N

H3mepenue — onpeneneHne YUCJIOBOTO 3HAYCHUA oImpe-
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, HNIMPUHY, BBICOTY), Maccy, o0béM, Bpems, TeMmIe-
paTypy, paccrosHue u T. 4. li1sa npoBemeHus nMaMepeHHi
BBl HCIIOJIB30BAJIN U3MepUmMenbibie npubopsvL: TUHEUKH,
pYJeTKHu, dYachl, BeCbl, TEPMOMETDPbLI, MEH3YPKH ¥ T. A
(puc. 15).

Hanpumep, 4TO6bI U3MEDPUTH BPEMs#, MUCIIOIb3YIOT YaCh!
uau cekyHaomep. [IIWHY, BBICOTY, IUPUHY IIpeaMeTOB
a TaKIKe PACCTOAHMUA MEXKAY HUMU U3MEPSIIOT IIPU TOMOIIH
auHeH KN nian pyreTrku. TepMoMeTp ucnonsayoT gas naMe:
peHusa TeMIiepaTypbl. Becel CiIyKar Aisa msmepenusi Mac-

cbl — BCIOMHHUTE, KaK IIPOJaBell, OTIyCcKas Bam TOBAD:
kiaanér ero Ha Becbl. OOBEMBI XXUAKOCTH OTMepafoT MEH"
3y PKOH.

BaxHeHnIMM IOKasaTelleM KadecTBA U3MepeHus u ero
HAY4YHOU IIEHHOCTH ABJIAETCH TOUYHOCTE. B nacroamniee BpeM#
Ipu NpoBeJeHNN OMOJIOTUUYECKHUX HUCCIIeJOBAHUN YUSHEIe HC”
HONB3YIOT COBPeMEeHHbIe BBICOKOTOYHBIE NPHOGOPEI M3Mepe-
aus. IIpeske yeM BOCTIOIb30BATHCS TE€M WU MHBIM U3MepH”
TeIbHBIM IPUOOPOM, ONPENEIISIOT ero npeden usmeperus u



Npeaensi u3mMepeHui Mpenen

namepeHun

Llena neneHus — 10 Mmn

Puc. 16. Npenen UaMepeHns u LeHa AeneHns Wkan nameputesnbHbix npnbopos

ueHy OesleHUs W pelalT, TOAXOJUT JIM OH JJIs IIOCTABJIEH-
HBIX HeJIeH.

IIpeden uamepenus — 510 HAUOOJIBIIAA BETUYUHA, KO-
Topasi MOKeT OBbITH M3MepeHa ¢ IMOMOINbI0 JAaHHOT'O M3Me-
putensHoro rnpuodopa. IIpenen mamepeHns omnpenenasioT I10
3HAUEHUIO, DABHOMY IIOCJIeJ/IHEMY IITPUXY Ha INKalie IIpu-
Bopa.

Ilena denenusn — BeIUINHA, COOTBETCTBYIOIAA PACCTO-
AHAIO MeXJYy JBYMs COCEeJHUMH HITPUXaMH NIKaJIbl u3Me-
puTeabHOro mpubopa (puc. 16).

Yem MeHbIIIe [[eHA JeJIeHU A, TeM BbIIIIe TOUYHOCTh U3Mepu-
TeJBLHOro npubopa. To 3HAUUT, UTO €CJIA PYyJIeTKA UMeeT Iie-
HY ZeJIeHUA 5 MM, TO €10 He YJaCTCsA UBMEPUTH NJIUMHY C TOY-
HOCThIO 7o 1 mMm. IleHa nesneHnsa yIUYHOTO TepMOMeTpa paB-
Ha OJHOMY I'pajiycy, a MeJUIIMHCKOTO 'PAJJyCHUKA — JAeCATOHU
AOJM rpajyca, T. €. ero TOUHOCTh U3MePEeHHU s BbIIlIe B 1eCATH
paa.

AHanmu3 ¥ cpaBHeHHUe U3MEPeHU, MOJYyUYeHHBIX IPHU TIPO-
BeleCHUM HAYUYHbIX MCCJEJOBAHUN, IIO3BOJIAIOT BBISABUTH
onpejnesiéHHbIe 3aKOHOMEPHOCTH.

Boi % =
Gop €AnHuY namepenua. Jlas usmMepeHUs TOM MJIM UHOM BeJH-

YMHBI Ba*»HO MMPaABWJILHO BbIOpaTh €IAHHHUIIBI HU3MEpPeHUS
(Taban. 1).
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Tabnunua 1. CooTHOWEHMNSI PA3ITNYHbIX EANHULL N3MEDEs
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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

ME‘ICCY YyeJsJ0BeKa, KaK IIpaBHuJI0, YVKA3bIBAKOT B KHJIOIpav:
Max, CHHero Kurta — B TOHHAaXx, a SGMJIepOfIKH — B 'DaMMax

(puc. 17).

JI106yI0 BEJIUYUHY MOXKHO BHIPA3UTh B PA3HBIX €M HHLAL
uamepenusi. Tak, niomanas baprysmHCKOro 3anoBejjHHE:

33 ™M
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. 70 Kkr

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

3anosenpHMkKa

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

cocTtaBiageT 2482 KM2, miolajb IIKOJbLHOTO KaOwHeTa —
60 M2, a tucra nesaprouun — okoao 8 cm2. Ilpu B3rsane Ha
3TH BeJINYUHEI Cpa3y CTAHOBUTCS NOHATHO, YTO 3aIIOBEJHUK
10 OJI0ILALA DOJIbIlle KabHHeTa, a KabUHET — QoJbIlue JHCTA
neJIJaproHMM, HO BEJIMYUHY 3TUX Pa3InUYUAi yKa3aTh CJIOXKHO.
Ecam 3xe BEIpa3uUTh BCe BEJIMUYMHBL B OJJHUX U TeX Ke eJIUHHU-
Ilax U3MepeHus, TO CTaHeT Jierde uX CpaBHUTE (puc. 18).

Mamsarka

MNopsnok npoeeaeHns namepeHnin

MocTaebTe uenb NPoBEeAEHUS N3MEPEHWS.

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

BeibepuTe eannuupl namepenuns (cm. Tabn. 1).
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Onpenenute npeaen uamepenus u ueny AeneHus A0CTYNHLIX U3me.

PUTENBLHBIX NPUOOPOB U BLIBEpUTE U3 HUX Hanbonee NOAXOAALME.

S. MposeauTte namepeHve ¢ MCNONLIOBAHUEM COOTBETCTBYIOUIMX Mpu-
6opos. ANK NnonyyeHns 06LEKTUBHBLIX PE3yNLTATOB U3MEPEHUE Kax-
A0r0 NapameTpa cnenyet NpoBecTU Tpw pa3sa.

6. BbuucIUTE CpeaHee 3HaYEHVe U3MEPEHHDBIX BENUYMH.

* NaGopavopuas paborta «“MameperHune 06bLEKTOB?

1. TMonb3ysck BbIWLENPUBEAEHHOW NAMSATKOW, W3MepbTe LWWUPWHY nu-
CTLEB HECKONbKUX pacTeHuin B kabuHerte Guonoruun. 3apucynTe wux,
yKa3ae pa3mepbi.

2. 3aHecuTte gadHble B Tabnuuy (Tabn. 2).
3. PaccuyutauTe cpeaHee 3Ha4yeHue N3MepeHHbIX BENTMYUH.
4. WamepbTe ANvHY v Wupury yiebHuka buonoruu.
5. Bwbiyucnute ero nnoulaas.
Ta6smua 2. Pe3ynbratsbl U3MEepeHnin
Bua | KRapa- Pe3ynbraTbhl U3MEpPEeHUuin, MM Cpea-
. MeTp Hee
pacrte- | OpraH
s : n3ame- . > 3 3Have-
| peHus Hue

M3MEPEHUSA. UBMEPUTEJIbHbLIE NPUBOPDI.
NPEAEN U3MEPEHUSA. LLEHA [IEJIEHNA

Bonpocsi

1. | Kakoe 3Ha4eHne nmerT N3MepeHus B Hay4HbiX nCcnenoBaHmnsx?

2. | Kakve eamHuUbl U3MepeHua Bol 3Haete?

3. | O7 4ero 3aBUCUT BbIOOP €AMHUL, MBMEPEHUA B UCCNEA0BAHUAX U NO-
BCEAHEBHOWN XN3HN"?

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

5. | MNpueegure NPUMEPLI U3MEPUTENbHLIX NPUBOPOB ANy BLINOSIHEHUS
\ MaMmepeHns pasnuyHbix NnapameTpos Buonoruyeckmnx 00bekToB.




JangaHue

Boipaaute B OOHMX U Tex Xe eAnHNLAax U3MEPEeHUsl BbICOTY KyCTa
wunosHuka (150 cm), cekBonm (114 m) n pacteHmna mxa (27 mm).

——

§ O . Onucanue peayneratos uccneposanmin

1. C xakou uenbio NpoBOAATCHA Hay4YHbIe uccneaosaHua?
2. OT Yero 3aBNCHMT BbiHOP MEeTOA0B NCCNEeA0BaHNUA B Guonorun?

MeTon onncaHus B buonoruu. Pesynbrarsl 1106010 MccaeqoBaHUA
NOJIKHBI OBITH 3a(PUKCUPOBAHBI TEM HJIM MHBIM CIIOCOOOM,
HaIpuMep, B BHJe HAYUYHOro onucanusa. OnucamenvruwvLil
Mmemo0d LIUPOKO IPUMEHSAJCA ell€ YUEHBIMH JIPEBHOCTH, HO
He IIOTePSAJ CBOEro 3Ha4YeHUsA U cerogHda. Yem rosiHee m Tod-
Hee OIICaHUEe O0'beKTa, TeM Dosibille MHDOPMAIMU MOTYT U3-
BJeYb M3 HEro y4éHbIe.

Onucanue o0’beKTa MO3BOJIAET aHAJTU3UPOBATH TTOJYYEH-
Hble JaHHbIe, CDABHUBATH UX C JPYTMMH, HAXOAUTH ONpee-
JIEHHBIe 3aKOHOMEPHOCTH B CYIIECTBOBAHUM 00LEKTA HCCIe-
JOBaHHA.

Ucnonb3osaune tabnuu, cxem, amarpamm. Jns ynopsaouyuBaHus
Pe3yJIbTATOB HMCCJIEeNOBAHUA YUE€HBble UCIOJB3VIOT TAOIUILLI,
cxeMbl, guarpaMmbl U rpadukn. OHU ITO3BOJSIOT COIIOCTA-
BUTh XaPAaKTEPUCTUKU U3YyyaeMbIX OOBEKTOB, MPOAHAIN3U-
POBaTh MOJIy4YeHHbIe JaHHbIE, CPABHUTL WX, HAWTHU 3aKOHO-
MEPHOCTH U Jja)Ke CIeJIaTh IIPOTrHO3bI.

Tabauuya — 3T0 TpeACTaBIeHHEe KOJUYECTBEHHBIX HIIHN
APYIAX JaHHBIX B (pOpMe CTPOK U cTosb1oB (puc. 19). C npu-
MepamMu Tabaul] Bbl MOYKEeTe 03HAKOMHUTHCH Ha c¢. 36 u 46

Emé oxmum rpadumyueckuM CpeacTBOM NpeACTABICHUS
AQHHBIX ABJIAIOTCA cxembl (puc. 20). OHM TpeaCcTABIAIOT
C060ii huryper (mpAMOYroJbHUKM, MHOTOYTOJIBHHKH, KDY-
TH) ¢ HAANTUCAMY, COeUHEHHbBIE TUHUSIMHI WU CTpeJIKaMu.
Purype WILTIOCTPUPYIOT Pa3jIMUHBIE CTPYKTYPHEIE KOMIIO-
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Xumuueckmnii COCTaB KNeTku, %

Heopranuyeckme Bewecrea OpraHuuyeckue BelecTsa '
l
Bona 40—95 | YrneBoapl 0,2—2,0 |
)
Benkn 10—20
MuHepansHble 1,0—1,5. | Xupsi 1,0—5,0
conu
HyknenHosble 1,0—2,0
KUCNOTHI

Puc. 19. TabnuyHaa popma npeacraBneHuns JaHHbIx

OpraHnyeckue
BellecTea

|
| |

bl
Besnku Knpbl Yrnesoapl HykneunHosbie
KMCNOTbI

Puc. 20. Npumep CXxembl

HEHTBI TOI'O MJIM UHOT'O O0'BEKTAa, & IMHUU (CTPEJIKH) pacKphl-
BAIOT CBA3H MEXXAY HUMU.

Huazpamma — rpaduyecKoe mpeacTaBIeHWe AAHHBIX,
MO3BOJIAKIIEe OIEHUTHh COOTHOIIEHUE HEeCKOJbKUX BeJIU-
gyuH. [fluarpaMmsbl ObIBaIOT cTOJI0YaTHIe U Kpyrosble. CToJi0-
4aThle [UAarpaMMbl 1eMOHCTPUPYIOT BEJIMYUHLI B BH/e TIPS-
MOYTOJBHUKOB OIMHAKOBOM ITUPUHEL, BBITAHYTHIX BBEPX, —
cTon6ukoB. Beicora cronbuka cooTBeTCTBYET M306paskaeMoil
BesmunHe. Kpyrosas amarpaMma — 5To Kpyr, pasme iémablil
HA CEKTOPbI B COOTBETCTBUU C M306pPa’kaeMbIMM MU Besu-
ypuaaMmu (puc. 21).
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Bpemsa, auum

Pwc. 21. MNpeactaBneHne NaHHbix B BUW1e AnarpaMm

I'pagux — 310 uepTex, HA KOTOPOM HATTTAIHO, [IPH [IOMO-
UM JHHHIA, MTOKA3aHbl KaKe 100 YHCTOBLIe JAHHLIe, OMH-
ChIBAKOIIIHE TTPOIecChl WM ARTeHns (puc. 22).

Axanwni peaynsraros nccnenonanma. Havuas cTpoenne opraHuas-
MOB MM Kakoe-1H00 sp1enite npupoisl, Bbl, CAMH TOro He
NOA03PeBas, MOJAbLIVOTECH NPHEMOM AHATHIA, KOTOPLIH AB-
JAeTCA BAXKHBIM COCTARHKIM (WTOMOHTOM MAIIIITEHHA.

yi
20
Q
16
§14
512
210
8

Tomne

6
4
2

i + + $ + -~ -
0 3 6 9 12 15 18 21 24 X
Bpems cyTok (4)

::c. 22. Tpadmx 3asucUMOCTH TeMnepaTyphbl OKPY*alowen cpeab:
M: OCk OX — Bpems cyTok (4), oce OY — Temneparypa ("C)
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AHanaua — 31o pacuJieHeHHe, pasjesieHue 1eJaoro na co-
CTABHBLIC UACTH, BLIACJCHIE OTJEJILHBIX CTOPOH M CBOHCTH
O0BeKTAa NN SABJICHNA.

Yrob6sl Bamma pabora ObL1a o(ppeKTHBHOM, TO3HAKOMBTECH
C MIPaBUJIAMH NTPOBEJCHHA AHATIU3A 1 NpUMEHSTUTE UX.

MamarTka

ol oF o

MocnenosarenbHOCTb A@NCTBUW NPU NPpOBEAEHUN
aKnanwuaa

BHUMATENBHO U3YyHUTE OOLEKT (SBNEHME) B LIENIOM.

Paznenurte MbICNEHHO OOBbEKT (ABNEHNE) Ha COCTaBHbIe YacTu.
MayumnTe 0COBEHHOCTU KaXA0n HacTw.

YcTaHoBUTE CONOAYUHEHNE (B3aMMOCBS3b) HacTen.
MocTapanTecs BblAeNnTs QYyHKUUK HacTen.

ONMUCATEJIbHbIA METO/,. TABJIMLIA. CXEMA. OUATPAMMA.
FPA®UK. AHAJIU3

Bonpochsl

1

-

3.

C Kakon uenbio NpoBOAATCA OnucaHus B xoae Buonornyecknx ncene-
[0BaHUN?

[ns 4ero B Hay4HbIX UCCNenoBaHUsaX MOTyT UCMONL30BATLCS Tabnu-
Ubl, CXeMbl, AnarpamMmsbl U rpadpukn?

Kakue TpeboBaHMAa NpeabaBnaoTCa K HAy4YHOMY ONUcaHuio?

-

3agaHwume

Paccmortpes rpaduk, NpeacTaBNeHHblil Ha pucyHke 22, onuwmuTe, Kak
3aBMCUT Temnepartypa Bo3ayxa OT BpemeHu cyTok. OTeeT o60cHyiTe.

3aganmne ans niwbo3HarenbHbIX

CpaBHUTE Hay4YHOE U XyOOXeCTBEHHOEe onucaHme BGuonoruyeckoro
obvekTa. CaenanTte BbIBOA, B YEM 3aKNIOYAETCA UX pa3HMLA

Hay4yHoe onucaHue

Po3bl — /MCTONAAHbIE, PeXe BEYHO3eNEHble MHOroctebenbHble Ky-
CTapHWKK BbICOTOM OT 35 CM 10 2—2,5 M 1 HepnuHHbIe (no 12 M) CUNb-
HOBETBMCTbIE /INaHbl C NON3YLUIMMKU NO ONOPEe UK CTENIOWMMUCS MO




3eMNE TOHKUMU NOOGTAMA, TTOOGT U NG TS PASHOR BOIMUUHEE 1 (hop

Mbl. CreOnm vaule ¢ mnamm, 1o ocrh hopmul u Oes o, Lisoren
MaXpPOBLIC, NONYMAXPOBLIC, CAMOW DA3HOOODAIHON (DOPMBL, OFKDOCKEN,
OLIMHOMHLIC NI COOPAHMBIC 18 LA TKOBLIC WK MO TOIEH TG COLLBG TN,
AywmcTsie n 603 3anaxa, JMkne pacienmst Npouspac iaior i ocHoBHomM
B YMEPECHHOM KNMMaTe,

LiBetkn poa pasnooOpasiul, Vx pasmepul koneOimoics or 1,8 oM 10
18 CM, KONUUECTBO NENCCTKOB MOXGT CoGLansit, ot H no 128, Max-
POBOCTL MHOTOMUCIICHHBIX COPTOR KYILIYPHBLIX DOS BOSHUKIG B PDe-
JynbTaTe NPEespateHns Yactn rniHoK B NenecrkoBniHbIce Cipyrry-
pbl. Cywectayer 10 Aecsitka pasnninnix popm upeika. Onmn Mmoryr
ObITh KaK OAVMHOUHBLIMU, TaK YU COODAHHLIMKW BB COLBE TS O TPEX J10
ABYXCOT WWTYK. O4eHb pasgnoobpasia LBe1oBas TaMMa: HET TONLKO Y-
CTO-CuHUX. IMonyueH copr 3en¢HON Podbl, HO OH NIPECTABNSET UHTE-
pec nuuwb Ans Borannkon. Kpome ofHoToHHbLIX CYLLECTRYIOT copTa
PO3 C COMETAHUEM OKPACOK, a TAKXKE MEHSIoOINe LBeT B 1poLecoe
useteHnsa. PazHooOpasHbl apomMartbl PassiniHbix COPToB pos. Kpome
CTaHAAPTHOrO apomMara AamMmacCkon pPo3bl, CYUECTBYIOT PO3bl C apo-
MaToOM QPPYKTOB U LIMTPYCOBLIX, BJ1IarOBOHUA U NPAHOCTEN.

XynoxecTBeHHOe onucavme
Aganacnii @er. Po3a (B cokpauweHum)

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

U Tebe, uapuua poaa,
BpayHbin ruMH NOET N4yena.

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

Ecnn 6 peuxyiumia rpomamu
Mosenen mexay uBeTamMu
LUsects HexHenwen na 6ornHb,
47106 6€3M0NBHOI0 KPACOID
3Batkb K N06BK, — KOrNA BECHOIO
TémeH nec n Bo3ayx CuHb.
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§ 6. 3kcnepumeHT B 6uonorum

1. C xaxoW uensio NPOBOAAT HAay4YHbIe uccnenoBaHusa?
2. O1 yero 3asmucuT BbiGOp MEeTOA0B B HAYYHOM UCCneaoBaHun?

AKCNEepPUMEeHT Kak Hay4dHbii metos. HabuozeHue B CIeNHaJIbHO
CO3JaHHBIX M KOHTPOJMPYEMbIX YCIOBUAX, KOTOPbIE IO3BO-
NS0T YCTAHOBUTH, KAK 3TH YCJIOBUSA BIUAIOT HA OOBEKT UK
ABJIeHNe, Has3bIBalOT akcnepumenmom (onvemom). C ero
NOMOIIBI) YyY€HbIe TMOATBEPIKAAI0T WU ONPOBEPrarmT CBOH
Hay4dHbIe IPeAIIONOMKEHUA — 2Unomesdsl.

JTansl Hay4YHOro uccnenosaHma. OOBIYHO HaydYHOE HMCCJIeLOBaHHE
HauWHaeTcs ¢ HabmoeHnsa 3a 00’ beKTOM Uau aBaeHueM. Ilo-
cle aHaau3a M 0000IeHnsa JaHHbIX, IIOJYYEHHBIX B PEe3yJb-
Tate HabIIONeHUN, BBIABUTAIOTCS 2unomesbl (IIpenioaoxe-
HHUSHA), KOTOPBIE MOT'YT UX 00BbACHUTSH (puc. 23).

STANbI
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 caeayriomes orane wecnoponnmmn paapnOnrinnurr v
NPOBOANAT INCHREPUMENMIBE UL HPORODIKU BLIJIBUHYTIAX |1
nored. Hayunnit okcnepumen s gosmcen HEOTTPOMEIIO COT
BOMUIATHCH KONMPOABHBEM ONLBLIMOM, YCIOBUN KO O[O
OTANUAKITCH OT yeaonuil ociepumenrn oanum (u ronseo
QAHUM) QARTOPOM. Ananidg peayiawrnron DICCTHCPUMETn 116
IBOJTHET POUINTH, KAKNS W PHITOTON HepHA,

Funoresa, Koropast OLun HPOBCPEHN U OKBBHIRCE GO
BOTCTBVIOLET (PAKTAM, MOIKCT CTATL meopueld niv saxo
Hom. HasnmBas Kakoe-mmbo nonomcenmne sniconom, v
Rak Obl HOAUCPKUBAIOT €10 YHHBCDCHUNLIOCTL, HEOCHODT
MOCTb, OOJIBUIVIO AOCTOBCPHOCTL, "THCTO TCRMUILL «3i105
1 «TEOPHS» VIIOTPEONSIOTCH KK DABHOSIAY I LIC,

[IpH OpPrasusaititt cCoOCTROHILIX OUONOIMHCCILUK BILCITEe
DHMEHTOB (ONLITOB) HCHONLBYITTe namsriy (em. ¢. 46).

OcoBeHHOCTH BMONOrMYEeCKOro 3KCNEePUMENHTa. PaceMorpum oo
DeHHOCTH OHOJOTHUECKOIO DKCIHCPDUMCHTH, BIKJIIK)YHaH 10
KOHKPETHBIE 3TAllbl, HA IIPUMCPC UBYUCHUH BIAUAHUHA YOI
BHIH HA POCT H pazsuTue pacreuunin. Habuonenms nowiasnipa
0T, YTO A8 HX POCTa M passuTust neobxoaum cuer. Uraw,
MBI MOXKEM CHOPMYJTHPOBATL HHPOOJICMY UCCHCHOBAHUL B BU-
e BOoIIpoca: «Kakoe Biusinue OKaAldLIBaACT CRCT HA pocT U pas-
BHTHE PACTeHHII KoJieyca? »

Caeaviomui aTaln — BBLIJIBUIKCHUE I'MITOTE3LI. MBI MOJeM
NPeINoJIOKHTh, YTO HOPMAJILHBLINA POCT U DA3BUTUE KOJIECYCH
IIPOHCXOJHUT TOJIBKO MPHU OTIPEeJTEHHOM OCBEIICHUM.

Teneps, Ayisi TOroO 4TOOBI IIPOBEPUTH HAIILY 'MIIOTE3Y, Pas-
paboTaem 1mJiaH 3KCIIepUMEHTAa U MTPOBEJIEM ero.

Bo3bMEM TpH YKOPEHEHHBIX YEepPEeHKAa KOJIeyca, MOJy4YeH-
Hble ¢ ogHOTO pacTeHus. [lomecTum UX B OIMHAKOBLIE YCIIO-
BHA: IOCAJIMM B I'OPIIKM OJIMHAKOBOI'O pasMepa, 34l10JIHeH-
Hble OJJMHAKOBOM IMOYBOMU, M OyjieM BbIpaliuBaThL B OJIHOM
[IOMeIeHUU IIPU OJIMHAKOBOM TeMileparype M BJIAKHOCTH
BO3lyxa, a MOJUB BcexX TPEX pacTeHUM IPOBOJUTH B OJIHO
BpeMA oMHAKOBBIM KOJMUYECTBOM BOJbl. Pasnuunon oOyaer
TOJbKO MHTEHCUBHOCTH OCBelleHns pacrenui. llepsoe pac-
TEHWe moMecTHM Ha OKHO C APKUM COJIHEUHBIM OCBEILIEeHUEM,
BTOpoe — B Tpéx meTpax OT OKHA TaK, YTOObLI HA HEro He I10-

Nazany npsimele conHeUYHbIE JIyuHu, TpeTbe — BJAAJIA OT OKHA,
B HOnyTeuu.
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Puc. 24. BnusHue cBeTa Ha pocT U pa3suTtue Koneyca.
A — NPRMBbIE CONHEYHbIe Ny4n; b — HenpaMbIe Ny4i, B — nonyTeHb

ByzaeM BecTH HAOIIOAEHHUA 32 POCTOM M PA3BUTHEM pacTe-
HHI B TeEUEeHHE IBYX MeCsIleB.

Yepes ABa MecAla, TPOAHATIU3UPOBAB Pe3yJIbTaThl dKCIIe-
PHMEHTa, Mbl MOXeM IIpI/II:uITH K BbIBOAY, UTO MHTEeHCHUBHOCTDb
OCBeIeHUsl [eHCTBUTEJIHLHO OKasbIBaeT 0OJIbIIOe BJINAHUE
Ha DOCT M pas3BUTHe pacTeHHil Koineyca. llepBoe pacreHue
XOpOIIIO POCJO ¥ Pa3BUBAJIOCh. Ero JUCTHA KPyIHBIE C 3€-
J6HBIMH, KPAaCHBIMH, OODAOBBIMH, KEJITHIMU OTTEHKAMH.
V BTOpPOrO pacTeHus JHCThA OoJiee 3enéHble. KpacHbie, 60p-
TOBBIEe M KEJIThIe OTTEHKU IIPU 3TOM MeHee BhIpajKeHBbI.
VY Tperbero pacTeHHUs NobOerud BBITAHYTHI, a JUCThA Oojee
MeJsIKHe U OJsiefHBIe (puc. 24).

ITesraeM BBLIBOJI: KOJIEYC — CBETOJIOOMBOE pacTeHue, KOTO-
poOMYy JJsi HOPMAaJbHOT'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 IOATBEPAUIN I'UIIOTE"
3y, BBIIBUHYTYIO B HaYaJe UCCJIeOBAHUA.

Ecnn Bl Oyere olleHUBaTh BIUSIHUE CBETA HA Opyrue pac-
TeHUdA, TO ybeauTech, 4TO TPeOOBAHUSA PACTEHUI K OCcBeleH-
reresepasas Geaese) o o e
HBIX KOMHATHBIX PACTeHUN — H ey i

YKaaeTcs He B APKOM CBETe,
a B IIOJIYTE€HU.

HNrak, na)ke Ha OCHOBe caMoro IIPOCTOI0 ucCcaemoBAHUA

MOKHO CAeJaTh HAyYHO 0OOCHOBAHHBIE BLIBOMLI,

ecyua ero
TIIATeJbHO MPOAYMATH U AKKYPATHO IIPOBECTH



SKCNEPUMEHT. TMNOTESA. KOHTPOJ1bHbIN ONbIT.
TEOPMWSA. SAKOH

Bonpochsi
1. | Kakoe 3Ha4eHune nMmeroT BMoNorM4eckme nccnenoBaHms?
2. | Kakue atansl BbAEN[T B HAYYHOM UCCnenoBaHum?
3. | 410 Takoe Hay4Hbl 3KCnepumMeHT? C Kakon LEeNbL OH NpoBOaAUTCS?
4. | MNo4yeMy B 3KCNEPUMEHTE NPOBOAAT HabNOAEHME KaK MUHWUMYM 33
OBYMS rpynnamMu o6bekTos?
5. \Qem rmnoTesa OTIn4yaeTCs OT 3aKOHa UNu Teopun?
Mogymanrte

bem 3KCNEPUMEHT OTNIn4aeTca oT HabnwaeHun?

3agaHnsa

1. | cnonb3ysa AONONIHUTENbHbIE UCTOY-
HUKM UHOOpMaUuK (Hay4HO-nony-
NIAPHYIO NUTEPATYpPy, 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 FYC. 23. lNocTaHoBKa
OCBELAeTCS ConHueM, a apyrylo —  JKCMEPUMEHTA N0 BANAHUIO
TaMm, rae npaktuyecku conHua He ~CBETa Ha passuUTME

HbiBaer. Temnepatypa 8 060oux cry- i



HanX nonxHa 6biTk onuHakosomn. Mo Mepe HeobXo0ANMOCTW IoNnBaRTe
B 6aHOukM BOAY. MpoeeaunTe HabnwaeHue 3a NPOUCXOLAALLMNMMN U3Me -
HEHUAMU B TeveHune 10 aHen. Peadynbratbl HABNIOAEHWIA 3anucbiBaiiTe
B Tabnuuy «BnusHue ceeta Ha pa3BuThe NUCTLEB Nyka» (Tabn. 3).

Tabnunua 3. BanagHme cBeta Ha pa3BrUTve JINCTLEB Jlyka

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 YPOBHSA OCBELLEHHOCTU Ha pa3BuTue
NUCTLEB NyKa.

Mamarka

Nopsaaok NpoBeAEHURA HAYHYHOI0 3KCNepuMeHTa

MocTtasbTe LUenb 3KCNepumMeHTa. [ins 3Toro yrodHute npobnemy uc-
CnepoBaHvs, T. €. BONpPOC, OTBET Ha KOTOPbIV OyAeT HaiaeH B pesynb-
Tare NPoBeAeHUs UccnenoBaHus.

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

CocraBbTe nnaH aKCrnepumMeHTa no cxeme:

a) noarotoBka Heobxoammoro o60pyaoBaHns;

6) opraHn3aums KOHTPO/IbHOIO BapuaHTa — BapuaHTa onbiTa npu He-
M3MEHAEMBIX YCNIOBUAX, C KOTOPLIM CPaBHUBAIOT Pe3ynLTaThl APYrux
BApUaHTOB.,

E!) OpraHv3auus 3KCNepuUMEeHTanbHOro BapuaHTa — BapuanTa (Bapm-
@HTOB) 3KCNEPUMEHTa B N3MEHEHHBbIX YCIIOBUAX, KOTOPLIN (koTopbIe)
CPaBHUBAIOT C KOHTPOSbHBLIM BAPUAHTOM.




4. HaGmopante 3a xonom akcnepumeHta. Dukcunpyinte peaynbratbl U3-
MEPEeHWH, aenante onucanus, potorpadun, 3apuCcoBKW.

5. CpasBHUTE NONYYEHHbIE pe3ynbTaTbl C NPeaBapUTENbLHO BblABUHYTOW
MNOTE30W.

6. CoopmynupynTte BbiBOA NO pe3ynbTatam NnpoBeaeHusa 3KCnepuMeH-
Ta, COOTBETCTBYIOLWNN €ro Lenm.

Swaere nn Bbi, 4TO...

MUcTtopua niobon Hayku, n BUONOrMm B 4aCTHOCTU, — 3TO UCTOPUS pas-
paboTkn U NPUMEHEHNS HOBbIX METOA0B nccneaosaHus. Tak, B 6Gmo-
norMmu NPUMEHEHWEe 3KCNepUMEHTanbHOro MeTo4a CBA3bIBaOT C UMe-
Hem Yunoama Mapses. B 1628 r. 3107 aHruUcknia y4€HbliA BNepBbie
NPOBEN 3KCNEPUMEHTHI MO U3YYEHUIO ABUXEHUA KPOBU B Tesie OBUbI
W gokasasn, 4TO KPOBb BO3BPALLAETCA K CepaLy No 3aMKHYTOMY LIMKY.
Ha ocHOBaHWM 3aTUX 3KCNEPUMEHTOB Bbina chopmMynmupoBaHa TEOpuUs
KpoBoobOpalleHus.

OnQHako WMPOKO NPUMEHATLCA B BUMONOrNmM aKCNEepuMeHT Hadan nnllb
B8 XIX B., @ B XX B. 3KCNEpUMEHTaNbHbI METO4, CTAaHOBUTCA BeOyLLUM
8 Buonornyeckom Hayke. IT1o 6b1N10 0OYCNIOBNEHO NOABMIEHUEM HOBbIX
npmbopoB ANns uccnenosBaHuin. HanpumMmep, Takmx CNOXHbIX, KakK 3neK-
TPOHHbIA MUKPOCKON, co3aaHHbIn B 1932 1., ToMorpad, ckoHCTpyupo-
BaHHbIM B 1969-m. Bo BTOpON nonosuHe XX B. B Bruonorum passmea-
eTcs uenoe HanpasfeHue, KoTopoe npeaycMatpusaeT pa3paboTky
HOBbIX 3KCMEPUMEHTANIbHbIX METOAO0B WCCNeNOBaHus U COo3naHue
HOBEeWLMx NpnbopoBs.

3KkcnepuMeHTanbHbI MeTo, KOpeHHbIM 06pa3om npeobpasun 6uo-
normio. OH CMOr MHOTOKpPaTHO PaclUMpUTb €€ No3HaBaTeNbHbIe BO3-
MOXHOCTU U OTKPbI HOBbIE NYTU A1 UCNONL30BAHUA BNONOrM4eckKmnx
3HaHU BO BCex chepax AeaTeNbHOCTU YenoBeka.

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

Tak, B ogHOM 13 crapenwnx B Poccumn LleHTpanbHO-YepHO3EMHOM
rocyaapCTseHHOM NpupoaHoM BuochepHOM 3anoBegHUKE B TeHEHNE
MHOrMX NeT n3y4yaeTcs Npouecc 3apacrtaHus CTenHbIX y4acTKoB ape-
BECHbIMU nopogamun. Okasanochb, YTO B COBPEMEHHbIX YCNOBUAX Ha
CTeNHbIX yyacTkax yxe peko BCTPEe4alTCs OAUKUE TPaBOSOAHbIE XW-
BOTHbIE, NOBTOMY NpPU NOSIHOM HEBMELLIATENIbCTBE YenoBeka Benuka
ONacHOCTbL NOTepAaThL Te pacTuTesnbHbie coobuecTBa, paau KOTOpbIX
3anoseaHuk cospgasancs. Ha ocHoBe pe3ynbTaToB CBOUX Uccnenosa-
HWA y4€Hble paspaborany pPekoMeHAauun, BbINONHEHWE KOTOPbIX
NO3BONUT COXpaHUTL PacTUTENbHOCTbL 3aNoOBEAHON CTeNw.
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Jagannn ann no6o3HarenbHbIX

Mcnonbays 8 kayectee 06pa3ua MHCTPYKUMIO N0 BbIPALMBAHWIO ¥{u
CTannoB CoNm Ha c. 14 yyebHUka, NPEANOXUTE NNAaH MNPOBEEHUA Hrc, -
nepumenTa «Bnuauue ycnoBuwid (Temneparypa, KOHUEHTDAUns pac,-
TBOPA. UCNONL3OBAHUE PA3NMHHBLIX BUAOB CONMM U T. [l.) Ha 06pasoes-
HUE U POCT KPUCTANNOB>.

Cdhopmynupyitte npobnemMy uccnenoBaHusi, UHTEPECHYIO ANs Bac
MpennoxuTte 3tansl 3TOro UccneaoBaHus.

KpaTtkoe coanepxaHue BBeAeHUs

s

Buoaorns — Hayka o dKH3HU. SHAHUSA O JKUBBIX OPraHui-
Max YesJOBEeK MOoJydas Ha MPOTSIKEeHUHU ThICAUYEJIeTHUHN, U 110
Mepe MX HAKOIJIeHUSA NMPOMCXOJAMJIO pasjeseHne OMonorum
Ha caMocTosATeJIbHbIe HAYKH (GOTaHHI{‘d, 300JIOI'NHA, MHKpU'
6MOoI0OruA, reHeTHKAa U T. 1.). BodpocJiio 3HaueHue obsacrei,
CBA3bIBAIOIINX OHMOJIONHIO C APYIT'MMHU HAYKaMU — (DU3UKOU,
XMMHMell, MareMaTHKOH M aAp. B pesyiabrare obbeanHeHusn
BO3ZHHMK.JIM TaKHue HayYKH, KaK 6HO(bH8HKH, 6H(JXHMHH, KOC-
Mudeckas 6mosorus.

Brosorusa uaydyaeTr pa3jiuYHbIe TPOSABICHUS MKU3HU HA HA-
mei niaHere. Bee Tesa dKUBOW NPUPO/JbI ABJIAIOTCA OTKDPLI-
THIMH OMOJJOrHYEeCKMMH CUCTEMAaMHU, 00J1a1a 01 UMKU OOMEeHOM
BelllecTB ¢ oOKpyxawlieid cpenod. OHU pearvpyroT Ha BHeL-
HHe BO3JeiCTBUA, PACTYT M pasMHoxkalrcd. Ilats, kparTkoe
M éMKoe onpejiesleHHe JKU3HU HeNPOCTO, TaAK KaK y YUGHBIX
B HACTOsLlee BpeMsA HeT OJIHOrO YETKOIo KpuTepus (CBoicTBA.
NpU3HAKA), Pa3aeIALIero XXUBoe U HexknBoe. M uppie opra-
HHM3MBbl M He;KMBafA NPHPO/a HePa3pbIBHO CBA3AHI.

B 6uosoruu N1puMeHAIOTCSH PASIIMYHBIE METO/BI HCCIe10-
BaHuA: HabJIOleHHe, ONTUCAHUE, DKCIICPUMEeHT, H3MepeHue,
OpJlageHye 3TUMH MGTO}I?MH [TO3BOJIAET YeJIOBEKY yCIenHo
MO3HABATHL OKPYIKAIOIIMA MHUD H JICJIUTHCA MOJYYeHHBIMH
3HAHMAMM C JIDYTHMU JIIO/bMU Hepes pasjiuuHble uHdopMa-
IHHMOHHBIE UCTOYHHUKH,

Kamaniil 4eJoBeK JJOJDKeH YMEeTh He TOJNLKO U3BJIEKATH
MHGPOPMALIMIO U3 PASJIMYHBIX HCTOYHUKOB, HO M KPUTHYeCK I

eé OIeHUBATL, AHAJIM3UPOBATL U NIPUMEHATL Ha [paKkTUKe
JULSA periieHusi PasiuiHbIX JKUSHEHHBIX 1Po6eM. Baskro me-
[O1b30BATH TOJLKO LOCTOBEPHYIO MH(BOPManuio.




Mnaea

CTtpoeHue n MHOroo6pasue .
)XXUBbIX OPraHN3mMoB ‘

T I P P N I A I

OpraHuM3mbl — Tena XXUBOW NPUPoOAbLI — 04eHb Pa3HO06pPa3HbI
M MHOIOYMCJIeHHbl HA Hawen nnaHerte. OHM 0OUTAOT
B BOAle M Ha Cyllie, B XONOAHOW APKTUKE U B XapKuX
Tponukax. 4ToObl NOHATbL, KAK OHU XUBYT, T. €. pacTyT,
NUTaIOTCHA, Pa3MHOXAaIOTCA U T. A1., HeOOBXOAMMO N3YYnTL
UX CTpOEeHue.

U3 3TOM rnasebl Bbl y3HaeTe

m 00 YCTPOWNCTBE /1yMbl, MUKPOCKONMA U NpaBuiax
paboTbl C HUMMU;
m 00 0COBEHHOCTAX CTPOEHUS KJ1IeTOK
Pa3/INYHbIX OPraHN3MOB;
m 00 OCHOBHbIX XNU3HEHHO BaXHbIX NPoLeccax,
NPOTEKAIOLLMX B OPraHn3max;
= 0 MHOroobpasuu opraH1M3Mos.

Bbl HayuuTecso

B M0S1Ib30BaTbCA IYNON U MUKPOCKOMOM;
B HaX04UTb OCHOBHbIE YaCTU KJIETKWU NMoJ MUKPOCKOMOM
Ha roToBbIX Npenaparax;
B CxemMaTtmnyecku nzobpaxarb CTPOEHUE KNETKM;
B XapakTepn3oBaTb OCHOBHbIE MPOLEeCCHI
XU3HEOEATEeNbHOCTY;
B XapakTepn3oBaTb OCHOBHbIE rpPynbl OPraHM3MOoB.



§ 7. YBennuurensHbie npuGopsi

1. Y7o co6on npeacrasnser Hay4HbIX meTop «Habnwaenne»?
2. Kakme yBenuuurenbHbie npubopel Bbl 3HaeTe? [ANs Yero ux npUMeHaoT?

PaszyiioMmure po3oBselit, HeZl03peBIINiA, ILJIOA TOMATA (momu-
A0P) niu 6JI0KO ¢ PHIXJI0OH MAKOTHIO, OTPEIKbTE KYCOK apby-
3a. MsKOTB IJIOIOB COCTOUT U3 MeJIbYAMIITUX KPYIIHUHOK. 3T0
Kaemxu. Osu OyayT Jyullle BUJHBI, €CJIM PACCMOTPETh WX
C NOMOIIBI YBEJIUYUTEJIBHBIX IIPUOOPOB — JYIIBI UJIM Mu-
KPOCKOIIA.

YcTpowncTteo nynbl. JIyna — caMblil TPOCTOH YBeJIWYHTEIbHbIH IIpH-
6op. I'taBHas ero yacTe — yBeJIMYUTETBHOE CTEKJIO, BBIITYK-
JIoe C IBYX CTOPOH M BCTaBJIeHHOe B onpaBy. JIynbl 6bIBaoT
py4YHBIE U IITaTUBHEBIE (puc. 26).
Pyunas nyna ysBenwmumBaer npeamersl B 2—20 paa. IIpnu
pabote ee DepyT 3a PYKOATKY U IPHUOJIUIKAIOT K IIpeaMeTy Ha
TAKOe pAaCCTOAHMEe, IPH KOTOPOM H300parkeHHe IIpeaMera
BUIHO HauboJree 4ETKO.

A b

Puc. 26. Nynbl py4Has (A) u wtatmeHas (B)
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[IITaTuBHAaA Jyna yBeJuuyuBaer npeamersl B 10—25 paa.
B eé onpaBy BCTABJIEHBI [BA YBEJIUYHUTEIbHBIX CTEKJIA, YKPe-
naéHHEIE Ha nojAcTaBKke — mratuBe. K mraruBy raxkske mo-
’eT OBITh IPHKPENJIEH IIPEeJAMEeTHBIA CTOJIMK C OTBEPCTHEM
¥ 3epKAaJIOM.

Ha xaxJ0H JyIe YKa3bIBaeTCs KPAmHocmb eé yBejauyde-
HHUA.

l NabBoparopHas pabota «YCTPOWCTBO Nynbi U paccmaTpuBaHue
C €€ NOMOLLBIO KJTIETOYHOIO CTPOEHUS pacTeHmn»

1.

- R

PaccmoTpuTe py4Hyto nyny. U3 kakux 4acten oHa coctomT? KakoBo mx
Ha3HaveHune"?

PaccMOTPUTE HEBOOPYXEHHLIM MMa3oM MSAKOTb NOMYCNenoro nnoaa
ToMara, apbyaa, AbnokKa. 410 xapakTepHOo 4N9 UX CTPOeHUA?
PaccMOTpUTE KYCO4YKN MSAKOTU NAOAOR NOA, NYNOA.

[ns 3TOro Py4HyIo nyny aepxute 6n13Ko K rnasdy, a Gumonornyeckmum
obbekT npubnuxanTte K nyne (unu nyny Kk o6beKTy) A0 TeX Nnop, noka
HEe NONAYHUTE YETKOro n3obpaxeHus.

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

YCTPOWMCTBO CBETOBOro mukpockona. C nmoMonibio JIyObl MOXKHO

paccMoTpeTh (opMy KJeToK. [[na madydeHUs Ke HMX cTpoe-
HHUSA IOJB3YIOTCA MUKpOcKonom (OT rped. MUKpPOC — Ma-
JIBIA ¥ CKONneo — cMoTpIo) (puc. 27).

MuKpPOCKONI — XPYIKHUN U JOporou nmpudop, paboraTts ¢
HUM HaJ0 aKKYypaTHO, CTPOro cienys npaBunaam. CeBeToBoit
MHUKPOCKOII, C KOTOPBIM BbI pa0oTaeTe B IIIKOJIe, MOMKET yBe-
JuuuBaTh udobparkenue oobekra g0 3600 pas. B spuress-
HyI0 TpyOKy, maum mybyc, 3TOr0 MHUKDPOCKOIAa BCTaBJIEHBI
yBelHYUTeJIbHEIE CTeKJa (IMH3BI). B BepXHeM KOHIE TyOyca
HaxoAuTCA okyaap (oT JjarT. oOKyayc — T1ia3s), dyepe3 KOTO-
PBIf paccMaTpuBaIOT pas3iauuHble 00beKThl. OH COCTOUT U3
OmpaBbl ¥ ABYX YBEJIUUUTEJIbHBIX CTEKOJI.

Ha HmxHeM KoHIe TybGyca momelnaercsa ob6sexkmué (oT
JaT. 00sexmym — TpPEeAMeT), COCTOAIUNA U3 OIpaBbl U He-
CKOJIBKMX YBEJIUUYUTEJIBHBIX CTEKOJI.

Tybyc npuxpennén ¥ wumamuey. K mTaTuBy npHuKpe-
IUIEH TaK)Ke IpPeJMeTHBIH CTOJMK, B IIEHTPEe KOTOPOro HMe-
ETCA OTBEPCTHE. 1log MpeaAMeTHRIM CTOJHNKOM DAacCIIOJOKeHO
3epkaiio. C ero momoImpio cBeT HalpaBiaAeTCsa Yepe3 OTBep-
CTHe IpeMEeTHOI'0 CTOJINKA HA OO'BEKT.

L



Orynap

Tybyc

O6bexkTussbl

- BuHT

MNpeoMeTHbIN
CTONUNK

- ____7 WraTtue

3epkano

Puc. 27. CBETOBO MUKPOCKON

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

YT06BI y3HATH, HACKOTIPKO YBEIUYNBAETCH U300paKeHHe
C MOMOIIBIO JaHHOTO MUKDPOCKOIA, HA0 YMHOMKHUTL YHCIIO,
yKa3aHHOe Ha OKYJIsipe, Ha YUCJI0, YKAa3aHHOe HA UCIIOIb3Ve-
mom obbexTuBe. Hanpumep, eciu okynap gaér 10-xparaoe
yenudeHue (x10), a oobekTuB — 20-KpaTHOE (x20), To 06-
miee ysesnuyeHue 10 x 20 = 200 pas.

PaccmaTtpuBaHme 6MoNorniecknx o6bLeKTos nop, MUKPOCKOMOM.
CBeTOBOM MUKPOCKOII NOAXOAUT AJIA U3YUEHU st IPO3pPaYHBIX
06'beKTOB (TOHKUE CPe3bl PACTUTEIbHBIX U KHUBOTHBIX TKA-
Heil, MUKPOOPTaHU3MBbI B JKUAKOCTAX U T. I1.). II1s mosurmme-
HUA KOHTpAacTa U300pa’KeHu s UCIOIb3VIOTCHA Kpacureny.
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* YCTPOWUCTBO MMKPOCKONA U NPUEMBI PaboTbl C HUM

1.

Paccmotpute Mukpockon. HanauTe Tybyc, okynsap, 06bekTms, WTaTus
C NpeAMETHbLIM CTONUKOM, 3epKasno, BUHTLI. BbISCHUTE, Kakoe 3Ha4e-
HUE MMEeEeT Kax/1as 4acCTb.

Onpenenute, BO CKONLKO pa3 MUKPOCKON yBeNMYuBaeT naobpaxeHue
obvexTa.

MO3HakoMbTECH C NPaBMNamMu NonbL30BaHUA MUKPOCKOMOM.
OTtpabotante nocnenosBaTtenbHOCTL AeNCTBUIA Npu pabote ¢ MUKPO-
CKOMOM.

Mamarxka

S.

Mpaeuna paboTbl C MUKPOCKOMOM

MocTaebTe MUKPOCKON WTaTuBoM K cebe Ha paccTtosaHum 5—10 cm oT
Kpas ctona. B otBepcTue npeaMeTHOro CTonmuka HanpasbTe CBET 3ep-
KaNnoMm.

MoMecTuTe MuKponpenapaTt Ha NpeaMeTHbIM CTONIMK U 3akpenute
npeoMmeTHoe CTeEKNO 3aXMaMu.,

Monb3ysacb BUHTOM, MaBHO onycTute TyByc Tak, 4ToObl HUXHUIA Kpain
o6bexkTBa OKasanca Ha paccTosHum 1—2 MM OT npenaparta.

B okyndgp CMOTpUTE OAHUM Na30oM, HE 3aKpbiBas U HE 3aXMypuBas
apyrow. Msas B OKyNsp, Npy NnoMoLwmy BUHTOB MEAJIEHHO NOAHUMANTEe
TybyC, Noka He NoABUTCH YeTKoe n3obpaxeHue npegmMera.

MNocne paboTtbl Mukpockon ybepute B yTtnap.

KJIETKA. JIYNA. MUKPOCKONN: TYBYC, OKYJIfiP, OBbEKTUB,
WTATUB

Bonpocsi

1.

2.
3.
9.

Kakue yBenuyutensHbie NpubOpbl CMNONL3YIOTCA ANA U3YHEHUS MU-
KPOCKONUYECcKmnx o6 LekToB?

470 npeacTtasnser coboi Nyna n Kakoe yBenuyeHue oHa naeT?

Kak ycTpoeH cBeToBon MMKPOCKON?

Kaxk y3HaTb, kakoe ygenudeHue Aaét MUKPOCKon?

o

NMogymaiire

—

Noyemy C NOMOLLLID CBETOBOrO MUKPOCKONA HENb3S U3y4aTb Henpo-
3pa4yHble npegmMeTbl”?
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3aganmne

QHWMTE npasuna paboTbl C MUKPOCKOMNOM.

3Haere nu Bbi, 4TO...

B

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

CBeTOBbIE MUKPOCKONMbI C ABYMS IMH3AMMU 6binn n3obpeTeHbl B XVI B.
OHM GBI CNOCOBHbI yBENUuMBaTh 0OBLEKTHI B pecatkn pas. B XVl 8.
ronnaxdaey AHTOHW BaH J1eBeHryk ckoHCTpympoBan Gonee cosep-
WEHHbI MUKDOCKOMN, Aalowwui yBennyeHne 10 270 pa3s, a B XX B. 6bin
U306peTEH 3NEKTPOHHbIA MWKPOCKOM, yaenmqmaarommia n3obpaxe-
HUe B AeCATKM 1 COTHU Thicsi4 pa3s (pwvc. 28).

B xone nposeaeHus 6G1nonorniecknx nccnenoBaHUii BCE Yaue npume-
HRIOTCH UMDPOBbLIE MMKPOCKOMbI (PUC. 29). OHM BKJIIOHAIOT Te Xe CTPYK-
TYPHbLIE 3NEMEHTbI, H4TO U 0Bbl4HbIE CBETOBbIE MUKPOCKOMbI. OTtnuyn-
TeNbHOM 0COBEHHOCTBIO 3TUX MUKPOCKOMOB ABNSETCH BO3MOXHOCTb
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§8.

NONYYEHWS PeabHOro M300paxXeHus obbekTa Ha aKpaHe yCTPOWCTBa
WM MOHUTOPA KOMMblOTEPa Bnarofapa BCTPOeHHOM uMdpoBOii kame-
pe, a TakXe BO3MOXHOCTb AOMNOJIHUTENLHOro undposoro yBETMYEHUS.

Knerka — oCHOBHasl CTpykTypHas
U PYHKLUMNOHaNLHaA eAnHULAa
XXMBOro opraHuama

YT E E RN NN N

1. MoyeMy MMKPOCKOI, C KOTOPbIM Bbl paboTaeTe, Ha3biBalOT CBETOBbIM?
2. KaKk Ha3biBaIOT MENLYARLLINE KDYNUHKM, M3 KOTODbIX COCTOMT MAKOTh NNO-
nos ToMmara?

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

Knetoynas MeM0paHa

A
Puc. 30.

LuTonnaama Lintonnaama LiuTonnasama

HCKJIIOUEHUEM BHUDPYCOB, UMEIOT KJieTOuHOe cTpoeHue. Ku-
Bble OPTaHU3Mbl MOT'YT COCTOATH U3 OJHOW HWJIHU MHOXKECTBa
KJIeTOK. B OAHOKJIETOYHOM OpraHu3Me IIPOUCXOIAT BCE KNI~
HEHHO BaXHbIe IIPOLeCcChbl, o0ecriedyruBaiolie ero cCyIecTBo-
BaHHe: IUTaHUeE, AbIXaHue, OOMeH BeIlecTB, pocT u T. 1. Ilo-
3TOMY KJIETKY CUMTAIOT HAWMMEHBbIIIeN CTPYKTYPHOU U (PYyHK-
IUOHAJIBHOM eJUHHUIEH JKUBOU HPUPOIHI.

HecmoTpsa Ha Bcé MHOroodopasue, KJIETKU UMEIOT 00muu
IJIaH cTpoeHUsA. Karkgasa KiaeTKa MMeeT Tpu o0s3aTe/ibHbIe
COCTABJIAKIINE: KAEMOUYHYIO MmemOpary, yumonaaimy
U zenemuuweckuu annapam (puc. 30).

Knetoynas membpaHa KnetouyHas membpana
b B

CTpoenue knetok: pPacTeHui (A), xnBoTHbIx (B) u rpnbos (B)




Knemounas membpana He TONBKO OTrpaHHYMBaET BHY-
TPEeHHEE COAEPIKUMOe KJIIETKH, HO U 3allUIlaeT eé oT Hebia-
FONPHUATHBIX BIUAHUN OKpyKamlleil cpeasl. Yepes KJe-
TOYHYIO MeMOpaHy IIPOMCXOAUT pPeryIupyemMbiii oOMeH Be-
IIECTB MEKAY COIEPKUMbIM KJIeTKHU A BHEIIIHeH cpejoii.

Ilox xKyeTouHON MeMOPaHON HAXOAUTCH MOJIYKUILKOE CO-
AepPKUMOe KJIETKU, Ha3blBaeMoe uyumonJaimoii (or rped.
CJIOB Kumoc — cocyja U naa3ma — oOpasdoBaHue). B Hell pac-
IIOJIararTCsA pas3/iMuHble Op2aHoudvl (OT rped. OpzaHOH —
OpraH) U KJEeTOYHbIe BKJIUeHud. [luTongazma oosefuHAET
BCe KJIeTOYHBIe CTPYKTYPhI U obeclieuruBaeT UX B3aUMOAeu-
CTBHE.

I'enemuueckuil annapam — BaXHeUIIass 4acTh KJIETKH.
IMeHHO OH KOHTPOJIMPYET BCE IPOIeCCHl KU3HeAeATEJIbHO-
CTH M OIIpeJieJisieT CIIOCOOHOCTh KJIETKH K CaMOBOCIPOHU3Be-
nIeHUI0. B KJIeTKax pacTeHuil, KUBOTHBIX U rpuboB OH 3a-
KJIIOUEH B L0pe U OTAEJIEH OT IIUTOIIA3MBI A/lePHOU 00071049~
Koit. HaciieqCcTBeHHBI MaTepuasl OPraHU30BaH B 0COOBIE
HOCHUTeJU HACJIeICTBEHHOUW HMH(MOpMALUU — XPOMOCOMBL
(oT rped. xpoma — Kpacka u coma — tenbue) (puc. 31). OEn
XpaHAT UHGOPMAIIUIO He TOJBKO O KJIeTKe, B KOTOPOM OHH

HaxoAsaTca. B HUX 3aKoaupoBaHa HHpopManusa obd ocobeH-
HOCTSIX BCEro OpraHu3ma.

OcoBGeHHOCTU CTPoeHus KNeTokK. KieTKu oprain3MoB, OTHOCAIIHUX -
cA K Pa3HBIM IIapCTBaM XHBOU IIPUPOJBI, UMEIOT CBOM OCO-
oemnocT. Haubojiee 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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TNIOCPEACTBEHHO B IMTOILIA3MeE, MO3TOMY UX OTHOCAT K 00-
Adeprvim opzanuzmam (puc. 32). Pacreuus, rpubni
H XUBOTHBIX OTHOCHAT K L0€PHbLM OPZAHUIMAM, TAK KaK
B KJIETKAX 3TUX OPraHU3MOB eCThb sjapa. Kinerku pacreHuit
U XXUBOTHBIX, KaK MPaBUJIO, COLEPIKAT OJHO AAPO, a KJIETKHU
rpuboB — naBa u Goutee.

Kiaerku 6axkrepuii, rpu6oB 1 pacTeHuii, kpome memOpa-
HbI, OKPYJKaloIiel KJeTKy, OOBIYHO UMEIOT 060n104KY (Kie-
MOYHYIO CMEeHKY), KoTopas BBHINOJHAET OIOPHYIO (DYyHK-
IIAI0 ¥ onpenesasieT popmy KjaeTku. OHa IpoHUIIaemMa Jisd BO-
IbI, COJIeM U MHOTHMX OpraHMYeCcKHUX BeIllecTB.

IThacmudst — opraHousibl, B KOTOPBIX IIPOMCXOAUT 00-
pa3oBaHUE NMUTATEJIbHBIX BEIeCTB U3 BOJAbI U YIJIEKHCJIOTO

rasa 1 ux xpaHenue. [limacTuabl eCTh TOJBKO B IIUTOILIa3Me
KJIE€TOK pacTeHH .

Pazuoobpasue knetok. KiaeTkm pacTeHHH, »KMBOTHBIX U T'PHOOB

A

B II€JIOM CXOJ/HBI 10 CBOEH OpraHu3aIii, HO MOT'YT OTJIAYaTh-
ca ¢dopmoii, pasmMepaMu U OCOOEHHOCTAMH CTpoeHusa. Pas-
Mephl KJIETOK SAAEePHBIX OPraHWM3MOB COCTABJISAIOT IIPHUOJIM-
auteabHo 0,05 mm. Kinerku mMmakoTu miaomoB apOysa 1o Be-
JIMYUHE [JOCTUral0T HECKOJbKHUX MWUJLIMMETPOB M BUIHBI

HEBOOPYKEHHBIM IJIa30M. A JJIMHHBIE OTPOCTKHU HEPBHBIX
KJIETOK YeJIOBeKa JOCTHUTAIOT AJUHbBI 1 M,

Anpo

=
D

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

Pwc. 33. Paznoobpasune kneTok

KnaeTKkH MOTyT UMeTh IapPOBUAHYIO, KyOMUecKy0, 3Be3-
4aTyio, MUJINHAPHUYECKYIO HJIH APYyTyIo hopmy (puc. 33).

Pasmepnl m ¢dopMa KJETOK Pa3HOOOpasdHbBl U B OCHOB-
HOM CBS3aHBI ¢ TeMH (GYHKIUAMH, KOTOpPbIE OHM BBIIOJI-
HAIOT.

Knerkn 6axkTepuil 3HaYMTeNbHO MeHbile. VX pasmepsnl
06619HO cocTaBasaT 0KoJsio 0,001 MM, 1 UX ¢ TPYZOM MOXKHO
pa3JIM4YMUTh Ja’ke B CBETOBOM MHUKPOCKOTI.

XuanenearenbHoOCTb KNeTkn. Jlnda KIeTOK XapaKTepHbl IIUTAHHE,

(&) ]

(o 4]

AbIXaHHUEe, POCT, pa3MHOXKeHHe. B HUX mpoucxoasaT npoiec-
cwl o6MeHa: norJionleHue, obpasoBaHue, pacilellieHue U Bhl-
JleJleHUe BellecTB.

O6meHn 8eujecmae BCerja COIPOBOXKAAeT s MpeBpalleHueM
aHeprum. JIns co3gaHUA CJIOMHBIX BellecTB U3 Gosiee 1npo-
CTHIX HY’KHO 3aTpaTuTh dHepruio. Haobopor, npu paspyme-
HUM CIOMHBIX BElleCTB B IIpolecce AbIXaHUSA 9Heprusa obpa-
ayercsi. Ira 3HEprusa UCHOJb3yeTcs Ha HYMXAbI KiaeTkun. O6-
MEH BelLIeCTB, CBA3AHHBIA C IpeBpallleHHEeM JHEpPruH,




Puc. 34. [leneHune KneTku

HY>XHBIe U Ja)ke BPeJHbIE JIJIs OPraHu3Ma, o6pasoBaBIiuecs
B IIpoliecce 0OMeHa BeIlecTB, BEIBOAATCSH U3 KJIETKH.

KiaeTkn mMoryr pactu m pasMuoOKaTbcsi. HOBBbIe KJIETKH
HOABJISIOTCA MYTEM JeJIeHUA — M3 OAHON KJIeTKU I10JIy4aeT-
ca ase. Ilepex nesienneM KJIeTKU IPOUCXOAUT YABOEHUE YHC-
Jla XpOMOCOM, TIPH KOTOPOM Ka’KJIasi XpoMocoMa KakK OBl KO-
nupyer cebsi. Korza sinpo nenurcs, ero o6omouxa Ha Bpems
ucue3aeT ¥ KOMUH KaXKAOW XPOMOCOMEI PACXOAATCA B IIPO-
THBOIIOJIOXKHBIE KOHIIBI KJIETKH, I'le 00pasyloTcs 1Ba HOBBIX
aapa (puc. 34). B aTux aapax okasbeIBaIOTCS Te e caMble
HacJIe/ICTBEHHbIE 3aJaTKU, UTO U B UICXOLHOM fIZIpe.

HecmoTpsl Ha pasiIu4usa B CTPOEHUHM, KJIETKH BCEX Opra-
HU3MOB UMEIOT CXOAHBIN Habop opranonnos. He cymiecTByer
NPUHIUIHAAIBHBIX OTJINYUI B paboTe UX NreHETHYECKOTrO All-
napara ¥ B IpoIeccax, CBSI3aHHBIX ¢ 0OMEHOM BeIlecTs.

Takum o6pasom, npu BcéM MHOroo6pasuu pasianuyum Bce

KJETKH XHUBBIX OPraHu3MOB MMET MHOI'O OGIIIBI‘O B CTpoe-
HHMH 1 TIpOo1ieccax uU3HeaeATeJIbHOCTH.

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

i

2

PaccmoTtpuTte npepnoxeHHble npenaparbl NpU ManoM yBenu4yeHun
MUKPOCkona. 4YTo Bbl BUOUTE? YTO 3TO 3HAYUT?

Paccmortpurte npenapartbl Npyu GONbLWIOM YBENUYEHUU MUKPOCKONA.
Kakylo popmy umeior knetku?

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

Chopmynupyiite n 3anuwnTe BbIBOL,

on
1w




KNETOMHAR MEMBPANA. OBONOYKA (KNETOYHAR CTEHKA).
UMTOMNASMA. FTENETUNECKHMA ANNAPAT. XPOMOCOMBDbI.
OPTAHOMAL. KAPO. NNACTUALI. NOANEPHBIE OPTAHU3MbI.
SOEPHBIE OPFAHM3MbI

Bonpocwi

1.1 KGxy10 QyHKUMIO BLINONHKET KnetouHas membpana?

AN Kakux Knetok xapaxtepHa o6ono4ka (knetoyHas creHka)? Kakosa
€8 pons”?

3. | KGRy POnb BLHINONHRET rEHETUHECKUIA annapar KneTkn?

4. | Kaxne npouecesl XM3aHeneaTenbHoCTU NPOTeKaloT B Knerkax?

B yem saxnovaerTca npuHumMnuansHas 0Co6eHHOCTL CTPOEHUA KNEeTOoK
OaNTEPHI, OTAMNAKWAN UX OT KNETOK APYIrMX OPraHn3amMos?

6. | Kakne OpraHnaMbl OTHOCHT K AOSAEPHLIM, a KaKMe — K SIAePHbIM?
bﬁchmn‘e novemy. Npuseante npuMepsl.

5*"

Mogymante

O 4ém cBnpeTensLCTBYET CXOACTBO B CTPOEHUN N XN3HEeNeATEeNbHOCTH
BCexX Knertox”?

MamsarTka

OcHoBHble NpaBuna BbINONHEHNS PUCYHKOB B Buonorum

Pesynbtathl M3yyeHUs BMONOruYeckux oBLEKTOB HEBOOPYXEHHbLIM
FNA30oMm, C NOMOLLBIO NYNbl UM MUKPOCKONA MOXHO 0POPMUTL B BUAE
PUCYHKA.

Mpwn BBINONHEHWMKU BUONOrMYECKOro pPUCyHka cnenyert cobniopgarth cne-
Ayvoume npasuna.

1. PuUCyHOK fOonXeH ObiTh akkypaTHbIM U Bblpa3uTenbHbIM, ero aetanu
M300paxaloTcs TOYHO U 48TKO. PucosaTth HY>XXHO TOMbKO TO, YTO Bbl
BMaUTE.

2. CpeacrtBamMn U306paxeHus [0NXHbI BbiTb TONBKO TOYKU U JINHUWN.
Kaxayto TMHUIO HYXHO NPOAyMaTh U TOABKO NOTOM nposecTtu 6e3 OT-
pbiBa 0T Bymaru. PUCyHOK B Buonorum He LWTPUXYIOT KU, Kak npaswuno,
HEe pacKkpaluBatoT.

3. BbINONHAKOT PUCYHOK NPOCTbIM, XOPOWO 3aTOYEHHbLIM KapaHaawoM
cpenHen MArkocTu (0603HaYeHHsIM TM unu HB).

4. Pas3mepbl pUCcyHKa NONXHbI ObiTb AOCTATOMHO BONLLUMMN: YemM BOob-
Wwe 3NEMEHTOB COAEPXUT pacCcMaTpuBaemblii 6MONOrMieckuii 06b-
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§ 9.

eKT, TeM 6oNbWUM N0MKEH BbiTh PUCYHOK. MponopLmm pasmepa pu-
CyHKa 1 ero aetaneun o6a3arenbHO Haa0 CoOXpaHiTe,

Ha pucyHke aenatoT 0603HAYEHUS C NOMOLLBLIO NPAMBIX TOHKUX NIUHAGA
WA HEeNepPeKPeLMBaLWNXCA CTPENoK. IneMeHTsl 0603HAYATCH
uMppamMmun nnm maneHbkumMm Gykeamu.

Kaxapiih pUCYHOK IOSIKEH UMETb Ha3BaHWe, ykasaHus 06 yBenm4eHmnm
N 0OBACHUTENBHYIO XapakTePUCTUKY 0B03HAYEHHBLIX 3/IEMEHTOR.

OpraHnmam — eguHoe uenoe

1. Y7o Taxkoe xnerka?
2. Kaxosbl o6uwimne 4epTbt CTPOGHMA KNeTKu?
3. OT 4ero 3aBmcHT 0cobBeHHOCTU CTpOoEeHUR KNneTKku?

MousTue 00 opraHuame. Tesa »KUBOU IPUPOJILI HABLIBAIOT OPZAHU3-

mamu. OHU pasHOOOpPasHbI IO (hopMe, OKpacKe, pasMepam
U IpYyruM npusHaxkaMm. PasiuyarpTcsa OHU 110 OCODEHHOCTAM
RIETOUHOrO CTPOSHHU A,

EcTb O4eHb MaJIeHbKHUE OPraHu3Mbl, COCTOAIINE TOJBKO U3
onHOM KaeTKU. UX Ha3bIBalOT 00HOKAemouHbimu (puc. 35).
IIpakTHuyeck® Bce OHM HEBUIUMBI [Jd IVia3a 4YeJJoBeKa,
¥, 4TOOBI UX PACCMOTPETh, HYXKHBI ONITUYECKHAE TPUOOPHLI —
Jyma, a Jgydile MHAKpPOcKon. OIHOKJIEeTOYHBIE OPTraHU3MbI
€CTh Cpefy paCTeHUU, KUBOTHBIX U rpuboB. K HUM Takxke

OTHOCATCA Bce DaKTepuun.

Puc. 35, OaHokner

B WHdy30puKs

OYHbl€ OpraHuamel: A — xnamugomMmoHagaa; 6 — améba;

\




KameHka-
NNSCYHbA

Yepenaxa : Upuc

Puc. 36. MHOrokKneTo4HbIe OpraHn3mbl

KpoMme OZHOKJIETOUHBIX B NPHUPOJE €CTh U MHOZO0KJLE-
mouHnble opraHuadmel (puc. 36). Tak Mx HazBaaWw NOTOMY,
YTO Tejla 3TUX OPraHU3MOB COCTOAT M3 OOJBIIOr0 KoJu4Ye-
CTBA KJIETOK.

HecMoTps Ha TO YTO MMEHHO KJIeTKA ABJIAETCA OCHOBHOM
CTPYKTYPHOHU M (PyHKIIMOHAJIbHOM eIUHHUILEH 3KUBOTO, B IIPH-
poie BCTpEYarTCd OPraHU3MbI, HMEII[He HEeKJIeTOYHOe
crpoeHue. K nexnemounwsim opranuamaM OTHOCATCH 6U-
pycuot (puc. 37). CBOMCTBA XKMBOr0O OHY IIPOABJIAT TOJIBKO
II0CJI€ TOro, KaK IIPOHUKHYT B KJIETKU APYyroro opraHu3Mma.
B knerkax opraHudMa-X03gHMHA BUDPYCHI "KUBYT M PasMHO"
XAIOTCsA, BBI3bIBAA pa3IM4YHBIe OOJIe3HU, y 4YejoBera ITO
zpunn, KOpb, zenamum ¥ Ip.

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

TENBLHOCTH OPPANUIMOBE DACTCHUA, WMUBOTHLIX, IPUBOB U
Gaicrepuit. JLs neex waeror xapakrepen o6IIUMA NJaH CTPO-
CHUH, HO KJACTIKU MUONOKICTOUHLIX OPI'AaHU3MOB MOI'YT pas-
JUUATHCS IKAIC Y PASHLIX OPIAaHUSMORB, TAK U B COCTABE OIHO-
PO OPrafmnaMa. Do CHIANGO ¢ TeM, YT0 KadJiad KJIeTKa Bbl-
noJgnseT oupejgencunnie hyngnum (puc. 38).

Knetkn ronosHoro

_ Knetkn kpoeu
MO3ra

KneTtku kuweyHuka

Knetkun neyeHn

MbllLEeYHbIe KNeTKU

Puc. 38. Knetkn MHOrokneTo4Horo opraHnama

o 1]
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Kaetkn, cxoausie no crpoennio, o6beiHHEHHbBIE BbINO)-
HeHuem oburedt paborel (PYHKIHH), H MEWKICIMOUHOE 8€LUe
¢meo, cBA3LIBAKONIee KIeTKH, 06pasyioT mkanu. B MHoro.
KJeTOYHBIX OPraHMaMax MHOTo pa3HbiX Tkaneid. Hampumep,
V YEJOBEKA M JKMBOTHBIX BBIIEASIOT YeThipe THIA TKaHEeHq:
anumeauaavnaa (noxpoeHas), coeOUHUMENbHAR, MblULey-
HaA A HepeHnas (puc. 39). Bce 3TH TKAHM BBINIOJTHAIOT CIle-
nuduyeckne GVHKINAHN, 06yCa0BIeHHBIE OCOOEHHOCTAMHU HX

CTPOEHMUHA, — 3allMTHYIO, ONMOPHYIO, IMHTATEJIbHYIO, TpaHC-
NMOPTHYI, COKPAaTHTEJIbHYIO H JIP.
Trkaan obpasyoT opzambt (OT rped. opzaHoH — Opyaue,

MHCTPYMeHT). Opzan — 3TO 4aCTb MHOTOKJIETOYHOI'O Opra-
Hu3Ma, nMelpias ocoboe cTpoeHUe M BBINOJHAKIIAA B HEM
onpeaededsvio ¢vEKOU0O. Hanpumep, KopeHb, JIUCT, liBe-
TOK — OpPraHbl PaCTEeHHWI; cepjle, Ile4eHb, JErKue — opra-
HBl XKMBOTHBIX (puc. 40).

OpraHu B CJOM¥HO YCTPOEHHBbBIX MHOTOKJIETOYHBLIX Opra-

HMB3MAax Oﬁ'bE,EIHH(:‘HbI B 0006]:18 KOMIIJIEKCBL — cucmembi
TKAHWM PACTEHUU TKAHU XNBOTHbBIX

Ob6pa3oBarenuHbie AnurenuansHblie

NoxposHme
CoepuHuTenbHbIE
MblleyHble

Nposoasume

Mexanuieckne HepeHas

Puc. 39. MHoroo6pasmne TkaHei XMBOTHbIX U PacTeHWiA




Mo4ku

Xenynok
[
Nérkne
KuiueyHmnk Nucr Cems
’ Crebenb
Cenes3eHka '

Puc. 40. MHoroobpaaune opraHoB y pasninyHbix OPraHn3moB

0p2an0é, KOTOphle 00eCceuynBaoT XKU3HeAeATeIbHOCTh Ta-
KHMX OpPranyd3MOB.

HaHpHMep, B OpraHu3Me YejiOBeKa BbIAeJAIOT Te »Xe CUu-
CTeMbl OPraHOB, 4YTO W y MJIEKONUTAIOIIUX: NOKPOBHYIO,
0nopro-08uzamenbnylo, OblXAMEeLbHYI0, KPOBEHOCHYIO, Nu-
wesapumeavryio, evidesumervnyto u np. Kaxnasa cucrema
npeAcTaBIAeT COOOM IPYNITy OPraHOB, KOTOPHIE BLITTONHSIIOT
B OpraHM3Me KaKyIo-TO o0INyio dyHKnuio (puc. 41). Coso-
KYIIHOCTB BCE€X CHCTEM OPTraHOB 00pas3yeT IeJI0OCTHBLIH MHOIO-
KJeTOYHBLIX OPraHu3M.

B3auMocBa3b CTPYKTYP opraimama. Kiaerkn, KOTOpbIE BMECTe BbI-

MOMHAIOT KakKue-JIub0 QyHKIUK, HATpUMep 00eCIeYuBaioT
ABMKeHHe, 00pasyloT TKkaHu. TKkaHu 06pa3yioT oprausl, Ko-
TOPBIe OO'BEINHAIOTCA B CHCTEMBI Oopranos. Tak, v uyesoBeka
MBILIIEYHbIE KJIETKH BXOASAT B COCTAB MBIIIEYHOA TKAHU, MBI-
IIeYHaA TKaHb 00pasyeT CKeJIeTHbIe MBIIIILI, KOTOPbIEe BXO-
AAT B COCTaB OIIOPHO-ABUTaTEJILHOU cucTeMbl. Bece cucremsl
OPraHOB COCTaBJIAIOT IeJIbIMA opranuam. Pabora cucrem opra-
HOB HampasJieHa Ha JOCTUKeHHe pe3yJibrara, Heo6XxogumMoro
AJISL BCETO OPramusma.
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MNuuesa- HepBHas

OnopHo- [bixatensHas  MbiwedHas KpoBeHOCHas
puTenbHas

OABUratenbHas

Puc. 41. CuctemMbl OpraHoB 4enoseka -

TakuM 00pa3oM, B CTPOEHHUH MHOI'OKJIETOUHOI'O OpraHM3-
MAa BBIJEJNAIOT CJHEAYIOINe YPOSHU OpPZAHU3AYUUW:. Kle
MOYHbLIL, MKAHEBbLIL, OPZAHHbLIL, cucmemHblit (YpoBeHs
cucmem opzaros), Op2aHuU3IMeHHbLU (PUC. 42).

B peayabraTe cIa)XeHHOI paboThI CTPYKTYP BCeX YPOBHeH
OpPraHMU3aI[MH MHOI'OKJIETOUHBII OPraHMU3M JKHUBET U pPa3BH:
BaeTcA KakK enuHoe 1esoe. I[Ipu aToM oH criocobeH pearmpo-
BATh HA M3MEHEHHs, KOTOpble IPOUCXOAAT B HEM CaMOM

¥ OKpY2Kalollen cpene.

OPrAHU3MbIl: OAHOKJIETOYHbIE, MHOIOKJIETO4HBIE,
HEKJIETOYHbIE. TKAHb. OPIAH. CUCTEMA OPrAHOB.
OPrAHM3M. YPOBHU OPTrAHMU3ALIM

Bonpocei
1. | Yro npencTaBnaioT cobon opraHnambl? Kakme oHu 6biBaOT NO Kie-
TOYHOMY CTPOEHUI0?
2. | Ha3oBnTe OCHOBHbIE YDOBHM OpraHM3aumv MHOrOKNETOYHOrO Opra-
HU3Ma.

3. | Yto Takoe TKaHb?
4. | OT 4ero 3aBMCUT HANIMYME PA3NINYHbLIX OPraHOB Y PACTEHWUIA U XUBOT-

\Hux?




CUCTEMA
OPIrAHOB

OPrAHU3M

Pwnc. 42, YpoBHu OpraHmsauuv opraHm3ma
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Mogymaure

Kakosa npuuuvHa pasHoobpasusi Gopmbl M pa3MepoB pPas3nintHbix
KNEeTOK, TKaHel, OpraHoB 1 CUCTEM OpraHoB B MHOIOKJIETOYHOM Opra-

HU3Me"?

§ 10. XunsHenesTenbHOCTb OPraHM3MoOB

1. Y10 cOB0O# NpeacTaBnaeT KnevTka?
2. OT 4ero 3aBuCcUT MHOroo6pasue XMBbIX KNeTok?
3. Kakue cBoMcTBA XM3HM XapaKTepHbl ANA KNETOK?

NMpoueccsl

XU3HEe[EeATeIbHOCTU OpraHn3amMoB. Bce opraHuamel

NpPOSABIAIOT OCHOBHBIE CBOMCTBA »XMBOT0O: OHU 0OOMEHHUBAIOT-
cs BeIIecTBaMU C OKPYJKarlIiei cpeoil, IBUraloTCsa, 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 TPUHIUIILI IPOTEKAHUSA 3THX
IIPOLIECCOB €AUHBI VIS BCeX OPTaHU3MOB, HO €CTh U PA3JIUYHs,
CBsA3aHHbIE C OCOOEHHOCTAMHU CTPOEHUS 1 00pa3a KU3HH.

Muranuwe. Bce xkuBBIe OPraHU3Mbl numaromcsa. B npomnecce nura-
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HHA B OPraHMU3M IIOCTYHAIOT BeIlecTBa, HeOOXOAUMBIE IJIf
pocTa, pasBUTHA, ABUIKEHUSA, PA3MHOKEHUA U APYTUX IIPO-
IECCOB.

YesnoBek, HAIpUMEpP, IIUTAETCS pPasHoOOOpa3HoOH IHIIEH.
ITO MACO, MOJIOKO, OBOIH, GPYKTHI 1 T. 1. B cocTas 3To0i nH-
LA BXOAAT Opranudeckue (6eysKku, sKuphI, YIVIEBOIbI) U HEOP-
raHudeckue (BoJa 1 MUHEPAaJIbHBIe COJIM) BelrlecTBa. Tak xe,
moryionjasi OpraHUYeCKHe BeIleCTBA U HeOOoJ/ILIIoe KOoJude-
CTBO HEOPraHUYECKUX, IIUTAIOTCA KUBOTHBIe. ONHM 3KUBOT-
HbI€ HCIIOJIB3YIOT B IIUIIY TOJIBKO PACTEHUS, APYTHe MUTAIOT-
csl TOJIBKO JXUBOTHBIMHU, TDETbU — BCeSHBI, T. €. MOIYT

OUTaThCA KaK PACTUTEJbHOM, TAK U "KHBOTHO IUIIEiA.



WHave nurawrca pacreHusi. OHM MONYYalOT U3BHE JHIID
VIJIEKHCJIIBIHA a3, BOAY U PACTBOPEHHBIE B Heil MUHepaJIbHbIe
COJIM, & OPTaHUYeCKHe BelllecTBa 00pasyoT caMU, UCHOJb3Y
IJIs1 3TOTO d9HEPrui csera. bes cBera pacrerune norubaer, no-
TOMY 4YTO He MOXKeT 00pa3oBBIBATh O€NKH, dKUPHI, YIVIEBOAHI,
HeOOXOAMMBbIe eMy /LA YKU3HU, KAK U BCeM XMBBIM OPTaHU3-
Mam,

IIo ciocoby moNyyeHKsa OPraHUYeCKUX BeLIeCTB AJIS IHATAa-
HUSA OPraHU3MBbI MOXKHO Pa3/ieJIuTh Ha ABe I'PYIINBI — A8MO-
mpo@wt (OT rped. agmoc — caM U mpogh) — IUILA) U 2emepo-
mpo@wt (OT rped. cemepoc — apyroit 1 mpog — nuina). K ae-
mompogam OTHOCAT PACTEeHUA M HEKOTOopble OaKTepuu,
CIIoCcOOHEBIE CaMOCTOATEeJIBHO OﬁpaBOBbIBaTI: Oopramu4ecCcKHe
BellleCTBA U3 HeOPraHH4YeCKHX. Bce ;KMBbIe OPraHU3MBEI, ITH-
TalolUecsa IOTOBBIMH OPraHUYECKHUMH BeIleCTBAMH, SBJIS-
I0TCS 2emepompogamu.

MuuiesapeHue un Bbigenenune. IIpoayKTE IUTAHUSA, HOCTYIMBIINE
B OPraHU3M, B IIpOllecce NUllleBapeHus nepepadbaTsIBaOTCH.
M3 HMX BO3HMKAIOT HOBBIE BEINECTBA, KOTOPble OPraHW3M
HACOOJIb3YEeT IJIS IIOCTPOEHHUsI CBOETO TeJjia B IIPOIlecce pocTa
1 pasBuTuda. HeHysKHbIe OpraHU3My BellleCTBA YIAJIAIOTCH
Hapyxy.

Abixanue. Bee XUBBIe OPraHU3Mbl HYKJAIOTCA B 9HEPruu. OOBITHO
NOJIy4YeHHUe 3HEePI'uU IIPOUCXOAUT 3a CUET dbvtxanHun. Kucio-
POJ, MOTJIOIIaeMblil OPraHU3MOM M3 OKDPYXKalollleidl cpensl,
B3aMMOJIEMCTBYET CO CJIOKHBIMUA OPraHUYEeCKHUMHU BeIecTBa-
MH, pacimenjigasa uX. B pe3yJjbTaTe BbIAeJIdeTCs JHeprus.
A obpasoBasimuecs 607ee IPOCTHIE BEIIECTBA, B TOM YHCIIe
YIIIEKUCIBIM a3 ¥ BOoJa, YAAJAAKTCA U3 OPraHu3Ma.

OOmeH Bewecrs. ITuranue, qpIXaHUE U BBIJEJIEHUE ABJISIOTCSA COCTAB-
TAIMUMY 06 Mmena 6euyecmeé. Y OJHOKJIETOUHBIX OPraHU3-
MOB 00MeH BelrecTB NPOTEKAaeT B OMHON-eIMHCTBEHHOH KJIeT-
K€, a8 y MHOrOKJIETOYHBIX 3a/eHCTBYIOTCA CTPYKTYDBI IpaK-

THYECKH BCeX YpOoBHei OpraHM3alliy OPraHU3Ma, OT KJIeTKH
AC cucrem opranmos,

PocTt u
Pa3BuTne. Bee opranusmsr pacTyT u pasBuBawrcsa. Poem —
9TO yBelIuueHUe pasmepoB Tesa. OpraHu3MBl PacTyT ¢ He-
OMMHAKOBOM CKOPOCTHIO: OLHE — OUeHb MeJJIEHHO, Apyrue —
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ObicTpo. OgHMU OpraHM3Mbl, TAKHE KaK pacTeHus, pacTyT BCy
JKM3HB, a IPyTHe, HATIPHMep KUBOTHbIe, — TOIBKO Z0 OTpe-
IeJIEHHOTO BO3pacTa.

Pa3sumue opraauama IpPOSABISAETCH B mocjaea0BaTe .
HOM M3MeHEeHHM ero CTpOeHHus U MpOoIeccoB JKU3HE e ATelb
HoctH (puc. 43). OcobeHHO 3TO XOpOIIIO :3aMueTHO Ha HPHMe:
pe MHOTOKJETOUHBIX OPraHM3MOB: U3 o/{HOM -eIMHCTBEHHO}
KJIETKH B IIpolecce pa3BUTHA ¢GopmupyeTcs I1eJIOCTHBIA Op-
TaHU3M.

PazmHoxeHnue. Emé oaHo yAMBHUTEJIBHOE cBOMCTBO J»XMBBIX Opra-
HH3MOB — CIIOCOBHOCTH JaBaTh MOJA00HOE cebe TTOTOMCTBO,
V BOJIKOB pOXKAAlOTCSA BojUaTa, y KOIIKH — KOTATAa, H3
MKDPUHOK PBI6 BBIBOJAATCH MaJbKH, KOTOPBIE PACTYT M IIpe:
BpAIalOTCA BO B3POCJBIX PBIO, M3 CEMAH MIIEHHUILBI BhIPAC-
TaeT B3pocygoe pacTeHHue INIIIeHUuI1Ibl, 4 U3 CeMAH II104COJIHEeY-

HUKA — MOACOJHEeYHHUK (puc. 44). ITOT NpoIilecc Ha3bIBaeTcq
pa3sMHOXKEHHEeM,

A
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Puc. 43. POCT 1 pa3B1THE Y MHOTOKJIETONHBIX XMBOTHbIX (A) 11 pacTeHuii (B)
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Puc. 44, Pa3MHOXEHUE XUNBbIX OPraHM3mMoB

PaaapaxumMocTb. OTBeTHadA peaKI 1A JKUBbIX OPTaHU3MOB Ha BO3/Ieii-
CTBHE Pa3JIMYHBIX pa3fparkuTejle U peardpoBaHHe Ha HUX
COOTBETCTBYIOIIMMHU U3MEHEHUAMH Ha YPOBHE KJIETKH, TKAa-
HH AJIH BCEero opraHm3mMa Ha3blBaeTCsd pasﬂpamumocmbm.
PaznpaxmMOCTh IIO3BOJIAET OPraHU3My IIpUCIIOocabIuBaThLCH
K UBMEHAIOIIUMCS VCJIOBUAM KU3HH.

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

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

Bon OCbhl

Kakue Npouecchbl Xu3HeaeaTenbLHOCTU OPraH3MoB BaM U3BECTHbI?

B 4éM 3akniovaeTcs 3HaueHMe NUTAHMSI ANA KUHEAEATENbHOCTM
OpraHusmos?
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3. | Kakyio po/ib Urpaet AbiXxaHue B X1U3Hu OpraHM3mMoB?
4. | Yro Takoe o6meH BelwecTs?
5. | Kakoe 3Ha4YeHue nmeet paszMHoxeHue?

MogymanTte

Mouemy HapyilueHue paboTbl Kakon-n1mbo CUCTEMbI OpraHos MOXerT
NPUBECTU K HAPYLIEHWIO XN3HEAEATENbHOCTU MU Aaxe rubenu scerg
opraHuama? [loarsepaute NpMMEPOM Ball OTBET.

3agaHue

bpmaenme NpUMEpPbI PasapaxXnMoCcTy y YesloBeKa.

JHaere a4 Bel, 470...

N3 cemeHun aBkanunta BCEro 3a CEMb JIET MOXeT Pas3BUTLCH aepeBo

19 m BbicOTOM 1 1,5 M B 0b6xBate, HekKoTopble BUabLl 6ambyka 3a cyTku
MOryT BblpacTtu 6bonee 4yem Ha 1 M.

§ 11. PazHoo6pa3une opraHnamos
e oe OO BPOODOPOES

1. Kakue rpynnbi XXMBbIX OPraHM3MOB Bbl 3HaeTe?

2. Ha xakue rpynnsl opraHu3mbl 4ensT no TANY NUTaHnUa?

Muoroo6pa3sune oprannamos. B HaCTOsIIllee BpeMs Ha HAIIed ILJIa-

HeTe HacuuTbIBaeTcsa Oosee 3,5 MJIH BHUAOB JKHUBBIX Opra-
HHU3MOB, HO MHOT'HE yY€HbIe CUMTAIOT, YTO UX 3HAUUTEJIHHO
BoJblINe.

JKuBbre opranusmer, BosHuKHYB Ha Bemie 0K0I0 4 MDA
JIET Ha3al, IOCTOAHHO Pa3BUBAIOTCH, U3MEHAIOTCS, TPHUCIIO-
CabJIMBAsCh K YCIOBUAM sKU3HU B oxpy:xkaromei cpene. Ux
OI'POMHOE MHOTo00pasue aBisieTcs pPe3yapTaToM npncnocoﬁ’

JIEHUA K YCIOBUAM KHU3HHU B IIPOIecCe MIPOIOJIXKATETHLHOT'0
HCTOPUYECKOTO PA3BUTHUH — Jsonrwyuu.

Knaccudpukauua opranmamos. Yr0o065! pasobpaTscsa BO BCEM MHOI'O-
o0pasuM OpPraHM3MOB, YYEHBIE O0'beINHAIOT UX B TPYIIIBI
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i NPUCBAUBAIOT KaXI0M I'PyIIe HasBaHUe, T. e. KIaccudu-
LLHAPYIOT X,

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

B mpoiecce M3yYeHUA HOBBIX OOBLEKTOB B OTHOIICHUM
KaJ0TO M3 HHUX HCCJIeNOBATeNb JOJKeH CHeNaTh BbIBOI:
IPUHAMIEHKHUT JIX OH K YK€ YCTAHOBJIEHHBIM KJaccudukra-
OUOHHBIM IPYIIIAM WJIHM HeT. B HeKorTopwix cayvasx mpu
aTOM OODHApPYXUBaeTcsa HEOOXOIUMOCTD IIEPEeCTPONKH CyILe-
CTBYIOIIEH CUCTeMbI KJIacCupUKaAIIAH.

Hayky, u3y4aroinyo MHOroobpasue BHUIOB KHBBIX opra-
HU3MOB, Has3bIBalOT cucmemamukxoi (0T rped. cucmema-
mukKoc — ynopsaAgOYeHHbIi).

MpuHUMN POACTBA U €ro MUCNoONb30BaHue B OMONIOrMYECKUX UC-
CNnefoBaHUAX. YJYEHble-CUCTEMATHUKH paspaboTayin npa-
BHJIA KJACCU(UKANUN OPraHM3MOB, C IOMOIIbIO KOTODPBIX
onpeaeasaloT UX IIOJOXKEeHUue B CHUCTeMe XUBOH IIDUPOABLI U
OpHUHaOJIEeNHOCTh K OHpe,T_[E?JIéHHLIM CHACTEMaTHUUYEeCKUM enqn-
HunaMm. CoBpeMeHHBIE KJIacCUPUKAINU 00BEKTOB IKHBOIL
IPUPOABI IOCTPOEHBI 10 npuHYyuny podcmea. IIpuaaTo cun-
TaTh, YTO JII0O0OOW KOHKPETHBIH O0BEKT HOJKEeH IOoCcJenoBa-
TeJLHO IPHUHALJIEKATh KO BCEM BBLIAEIAAEMBIM CUCTEeMATHIE-
CKHUM KaTeropusM, MUMeTh CBOU OIIpeJIeIéHHEIMA PaHT. _

OCHOBHOJ CHCTEMATHYECKOH eAMHHUIEH ABISeTCS BM.
Bud — rpynmna ocobeii, CXOZHBIX 110 OCOGEHHOCTAM CTDOe-
HHUA, IIPOIECCOB YKU3HENeATEeJIbHOCTU U 00pasy KU3HU, TaF0-
X NPH CKPeIUBaHUU ILJIOJOBUTOE MOTOMCTBO U HACESIO-
IIUX OIIPEeJEeJIEHHYIO0 TePPUATOPHIO.

BnusxopoacTBeHHEBIE BUBI 00BEIUHSIOTCA B podbl. BIN3-
KWe poabl, UMellnue obilee IPOUCXOXKIeHNe, B CBOIO OUe-
penk, obwenuuAOTCH B cemeilicmea. Bimskue cemeicTsa
O0beIUHAIOT B cHCTEMATHKE PACTEHUH B nOpAOKU, a B CHC-
TEMaTHKe }KUBOTHBIX — B ompsa0sl. Biuskue NOpPAJKHA U OT-
PAABI 06 betMHSAIOT B Kaaccyl. Kiaccsl 060BeJUHAIOT B CUCTe-
MaTHKe pacTeHU# B omoesbl, B CACTEMATHKEe XXUBOTHBIX —
Bmunset. Orgens! u Tuns: 06HeSUEAIOTCA B yapcmea.

B macrosmee spems CYII[eCTBYIOT KJIaCCUMUKAINHU C Pas-
JUIHBIM KOJTHMYecTBOM [ApCTB. B IIKOJBHOM Kypce Omoso-
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Baktepvn KMBOTHbIE

MpnbsbI PacteHuns

Puc. 45. LlapCcTBa XUBbIX OPraHn3MoB

MU MBI UCIIOJIB3YEM KJIACCU(DUKAIIUIO, B KOTOPOM BBIAEJISAIOT
4YeThIpe IIapCTBa JKUBBLIX OPraHu3MoB (puc. 45).

JleneHnue OpraEMYECKOr0 MUpa Ha YeThIpe IapCcTBa —
Bakrepuu, I'pubsl, Pacreruns u ¥uorasie — nmocraTouno
000CHOBaHHOE C 3BOJIIOIMOHHON TOUKHU 3PeHUS.

Bricmieil eguHuIedt 6UOJIOrMYEeCKON CHUCTEeMATUKMN SBIS-
ercda umnepus, OHa OO0BEAVHAET BCE JKUBbIE OPraHU3MBbI.
Umnepusa noapaspenserca aBa nHaduapcmea: dosdephble
Opz2aHu3MbL, UIA npOKapuomst (OT JaT. npo — mepen,
paHbpllle U Irped. Kapuon — sApP0), K KOTOPBIM OTHOCATCH
baxTepun, unaHobakTepuu, apxebakTepun, u KdepHble op-
z2anu3moL, WIK dyKapuomst (OT rped. ey — XOPOII0, MoJI-
HOCTBIO M KAPUOH), — PacTeHUus, 'pUOHLI U XKUBOTHLIE.

Paccmorpum npumep Kiaaccudurauuu ajs Bepéssr 1mo-
BHCJIOA (pHC. 40).

HaanapcrBo — fAnepHble, niim OyKapuoThI.

IlapcrBo — Pacrenus.

Otpen — IlokpeiTocemeHHble, uau [[BeTKOBBIE.

Knace — JIBynonbHBIE.

ITopanok — BykoiuBerHbIE.
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Bun ‘ Bepésa nosucnas

Popg, Bepéaa

CemeiicTeo Bepésosblie

Mopsapok r.

BykougeTHbie

Knacc ABynonbHbie

Otnen LiBeTkoBble
LlapcTtBo PacTteHus

HanuapctBo QyKapuoThl

Puc. 46. lNpumep knaccndurkaumm B CUCTEMATUKE PaCTEHWIA

CemeiictBo — Bepésosnle.

Poxg — bepéaa.

Bup — Bepésa nmoBucias.

Bupycbt BBIAeNAOT B OTAeJbHYIO IPYIIY OPraHW3MOB,
HekoTropbie yu€HBIE CUUTAIOT UX OTAEJIbHBIM CAMOCTOATEIb-
HbIM IIapcTBOM. BHDYCEHL pacopocTpaHeHbl B IIPHPOAE IORCe-
MecTHO. OHU ABAAOTCA BHYTPUKJIETOUHBIMH MAPA3UTAMU
" ITOPaKar0T OPraHU3MbI U3 BCEX I'PYIII YKUBBIX CYILIECTB.

IBONMIOLMS. KJIACCUDUKALIUS. CUCTEMATUKA. BUAL. POA.
CEMEWCTBO. NOPAAOK. OTPAAsKNACC. OTAEN (‘I' un
LUAPCTBO. HAAUAPCTBO. NOSAEPHBIE OPFAHU3MBbI,

W/iK NPOKAPUOTbLI. AAEPHDBIE OPTAHU3MbI, UWIN SYKAPHUOTDI

Bonpocei
1. | Yro nsyyaer cucremaruka?
2. | Kakue cuctematmyeckve eguHALbI Bbl 3HAETE?
3. | Kakue uapcTsa XumBbix OpraHM3MOB BaM U3BECTHBI?
4. \ Y7o Takoe Bua?




Mogymanrte

Q KaKOM Lenbio knaccnpuumpytot opraHndmbl?

3agaHmne gns niwbo3HarenbHbIX

Mcnonb3ya OONONHUTENbHLIE UCTOYHUKU MHGPOPMALUWK, COCTaBbre
npuMmep knaccudukaumm ON8 XOpPOoLOo BamM M3BECTHOINO pPacTeHug

N XMBOTHOTO.

3HaerTe in Bbl, YTO...

Ewe B XIX B. y4€Hble aenunu Bce opraHU3Mbl Ha [Ba uapcTea: pac-
TEHUS U XUBOTHble. B XX B. cucremartuka, kak n gpyrme uonoru-
Yyeckue Hayku, OypHO pasBuBanach, y4€Hble OTKPbIBANM 0CcobBeHHoc-
TV CTPOEHUA, XU3HEeOeATEeNbHOCTU U pasBuTUs OpraHn3amoB. B pe-
3ynbTate M3 LapcTBa pacteHuin Obinv BbloeneHbl LapcTea bakrepuit
n rpnbos..

Ana rex, KTo xo4yer 3Harb 6onbLUE
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fny6okoe nay4yeHne pasnuyHbIX rpynn OpPraHM3mMoB OAET y4EHbIM-CU-
cTemMatukam noBoj A5 CO30aHUS HOBBIX Knaccunowukaumin opraHma-
MOB. Tak, MHOrme COoBpeMEHHble y4€Hble BbIOENsIOT B HaaLapcTse
AnepHble ewe oaHy CaMOCTOSITeNbHYIO rpynny opraHnamos — [1po-
TUCTbl — OpraH13Mmbl, TeI0 KOTOPbIX He 0bpasyeT HaCTOALWMX TKaHewn.
B Hero Bkno4aloT BecbMa Pa3HOPOAHbIE OPraHn3Mbl — OOHOKIETOM-
HbIE, KONOHWaNbHbIE N Aaxe MHOrokneToYHble. Mo CTPOEHUIO KNeToK,
TMNaMm NUTaHnsa n nepeaBuxeHns, XapakTepy pasmMmHOXEeHUs OHU MO-
FYT HANOMWHATb U XUBOTHBIX, N rPUBHLI, N pacteHunna. Cpeaun pacreHui
K 3TOW rpynne npuHaanexar BOAOpoCnu. letepotpodHbie NnpoTucT!
npeacTasneHbl NPOCTENLLMMN XUBOTHLIMU U rpnbononobHLIMK opra-
HVU3MaMn,

Hekotopbie yyéHble npegnarakT n gpyrue Knaccunpukaumm XmsblX
OPraHn3mosB, B KOTOPbIX BbIAESAIOT no 20 n 6onee uapcrs.

OuesuaHo, notpebyetcs ewd Hemano BPEMEHW, Npexae 4em y4éHble

npuayT K o6WemMy MHEHUIO 1 paspaborator eguHyio Knaccuowukaumto
XWMBbIX OPraHM3mos,



§ 12 . Uapcteo Baktepuu:
MHOrooopasue u aHayeHue

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

?
cTBO!
0. Kakue 60ne3nu, Bbi3biBaeMbie GakTepuamu, Bbl 3HaeTe?

Baxmepuu (0T rpeyd. 6baxmepuon — anovyKa) — rpynna
O/JHOKJIETOUHBIX OPranusmoB. Mx kierku umeor pasauy-
ayio Gopmy (puc. 47).

ITo cBoOeMYy CTPOCHHUIO M JKUBHEJEATENbHOCTH GaKkrepun
B 3HAUYUTEJIbHOU CTEIIeHHU OTIMYAIOTCH OT APYTUX HKUBBIX OD-
raHU3MOB.

KieTku GOJbIIMHCTBA OAKTEPUN MOMHO VBULETH TOJBKO
npu 60JBIIOM yBeIUYeHUH MUKpocKona. [[nuua 6onbimumn-
cTBa DaKTEepUH NPUMEPHO B ThICAYY pa3 MeHbIIe MUJIJIuMe-
Tpa, a KJEeTKHU Hambojee MeJIKUX IIapOBUAHBIX GakTepuit
UMEIOT B iuaMeTpe BCero OgHy AeCATUTBICAYHYIO JL0JII0 MUJI-

aumetpa (0,0001 mm). OTnnaurenbHasa ocobeHHOCTL GaKTe-
pUIl — JOBOJBHO MPOCTOE YCTPOMCTBO KJeTKU. B Hell Her
0(OPMJIEHHOTO AApPa, OTAEJEHHOTO OT NUTOILJIa3Mbl MeMOpa-
Hoii. Kak npaBmujio, KJIeTKU OONbIITUHCTBA DaKTEpUA TOKPBI-
ThI IJIOTHOM 000/10UuKO# (puc. 48).

Puc,
Maue BakTepuii




feHeTU4eCcKuin maTepuan
O6onouka (konbLEeBasi XpOMOCOMa)

LinTonnaama

Puc. 48. CTpoeHue knetku baktepumn o

PacnpoctpaneHue 6aktepuii. Ha mameir niiaHeTe IPaKTHIECKH He
MecTa, rae ObI He BeTpeuanuch 0akTepun. FIX MHOTO B IOuBe

B BO3ZIyXe H B BOJE, §
OburaroT 0aKTepHH M B OpraHM3Max PaCTeHHH, FKUBOT
HBEIX U 4yeJoBeKa. Hampumep, Ha Teje 4eJIOBEeKAa U ero Ofex
e TOCTOSHHO IIPUCYTCTBYIOT pasdHooOpas3Hblie OaKTepuu
Ocob6eHHO MHOT'O X B POTOBOM MHOJIOCTH, B KMIIIEUHUKE, Hi

OTKPBITHEIX YHAaCTKax KOXH.

M3HepeaTenbHOCTb OakTepuin. Ogau GaKTepUU HYXKIAIOTCS B KHUC
Jiopozsie, a Apyrue, HaobOpPOT, KUBYT TOJABKO B OECKIICJIO
ponHOM cpefe. BerpeuaroTea m Takme BUIBI, KOTOPHIE CIIO
COOHBI XUTH KaK B KMCJIOPOJHOM, TAK U B OecKMCIOPOLHOI
cpenax.

BonbminHCTBO 6aKTEPUE TUTAIOTCH TOTOBBIMMU OpraHmye
CKMMH BEI[eCTBAMH, HO HEKOTODPBIE CIIOCOOHBI CAMOCTOS
TeJbHO 00pPa30BEIBATH OPTAHUUYECKUE BeIllecCTBa M3 HEOpra
HUYeCKUX, HAIIDUMeD, yuarobarxmepuu.

Onay Gakrepuu, Takue Kak II0OYBEHHbIE, DaKTepuu I'HUE
HUA ¥ OPOYKEHNA U HEKOTOPEIE APYyTHe, MATAIOTCA OpraHnye
CKUMH OCTaTKaM¥ YMepPIITNX OPraHU3MOB. I pyrue nuraimoTc
OPraHNYeCKMMHU BeIeCTBAMU KMBEIX opranuamos. Ilocens
AICh B TeJIaX PaCTEeHUMN, XXUBOTHBIX 1 YeJI0BEeKa, OHU BLI3HIBA
0T pasnuynele 3a6oneBanud. ¥V yenogeka OaxTepua bHBIM
ABJIAIOTCA TaKue GOJIe3HM, KaK aHTHWHa, KOPb, KPAacHyXa, Bé
TPAHKA H Ip.

BakxTepuu pasmuomxaiores nyrem nenenus. [Ipu 67ard
IIDHUATHBIX YCJIOBUAX KJIETKH DaxTepuii MOTI'YT I1eJINTHC:

Egzﬂﬂme 20—30 mumyr, 6sictpo YBEIMYMBasA CBOIO YHUCJIEH
e TL.



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

KyJ163, THG, X0JIepy, CTONOHAK 1 MHOTHeE JpyTrUe.
Bone3nemeopHhbie 6aKmepuu mepejalTcs pPasHBIMU

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

J0BEeKa K YeJIOBeKY WJIM Yepe3 IIPeJMeThl, OKPY Kaloliue
DOJIBHOTO; )
* BO3AYIIHO-KaIlleJbHBIM IYTEM — Yepe3 KaneJdbKHU CIIOHBI,
rmomagaoIlnue B BO3AYX IIPU YUXaHUU U Kalie 60JIbHOIo;
* yepes 3apa’KeHHYI0 BOAY;
yepes 3apasKke€HHbIe ITUIeBble IPOAYKTHI;
* yepes3 YKYCHI KPOBOCOCYIIINX HACEKOMBIX.

Ilna 1npeaoTBpallleHUsA 3apaeHusdA OaKTepuabHBIMHU
3aboyleBaHUAMMU pas3paboTaHbl Mepbl UX NPOPHUIAKTHKHA.
K HUM OTHOCATCA KHUIIAYEeHUe IIUTheBOH BOJABI, IIPABUJIbHASA
06paboTKa NUIEBLIX IPOAYKTOB, COOJMIONeHNE IIPABUI JIUY-
HOM M'Ur¥eHbl (MBITh PYKHU Iepel €10, Aep:KaTh TeJIO B UH-
CTOTE, YUCTHUTH 3yOBI U T. II.), IPOPUIAKTHUECKUE IPUBUB-
KU, IPUEM BUTAMMUHOB, 3aKaJIMBaHUe OpraHusMa.

BakxrepuanbHble 3a00/IeBaHUA JIEYAT C IOMOIILIO MEIUKA-
MEHTOB 110J HabJsrogeHueM Bpada. Ilpu sTom 3abosesimero
yeJJOBEKa M30JIUPYIOT M YCTAHABJIUBAIOT KAPAHTUH, YTOOEI
IpeIoTBPATUTH pacIIpoCcTpaHeHue DOJe3HH.

Ponb DakTepuii B NpUpoLe v XXU3HU YyenoBeka. [leaTensHoCTL Gak-
TEPU HACTOJBKO DPasHOOOpas3Ha, YTO MOYKHO YTBEDIKAATh,
YTO 0€3 9TUX MHKPOCKOIIMYECKH MAJILIX OPraHHM3MOB XH3HD
Ha Halel mjaaHete Oblja ObI HEBO3ZMOYKHA.

Ha 3emiie mOCTOAHHO NMPOMCXOAUT KPYrOBOPOT BEINECTS.
BakTepun ABIAIOTCA BaKHEHIIINM 3BEHOM B 3TUX ITPOIlECCaX.

IIpu yyacTuu 6aKkTepuil B IpUPOE IPOUCXOLUT PA3JIOIKe-
HHEe CJIO)KHBIX OpPraHMYeCKHX BellecTB (PACTHUTEJIbHBIX H
JKUBOTHBIX OCTATKOB) [0 IMPOCTHIX MUHEPAJILHBIX COeNWHEe-
HUM, KOTOPEIEe BHOBb MOTYT OBITH MCIIOJIB30BAHBI PACTeHUA-
mMu. ITosTomy GakTepmm 4acTo HA3BIBAIOT «CAHUTAPAMU»
Halleld NJaHeThbI.

Baxrepun yuacTBoBanmm B (hOPMHUPOBAHHUH MeECTODOIKIe-
HUI KeNe3HBIX PYA, IPUPOAHOrO rasda, KAMEHHOro yIia H
APYI'UX IOJIe3HBIX NCKOMaeMBbIX.

Pasnnunbie mouBeHHBIe M a30T(UKCUPYIOIINE OAKTEPUH
HI'PAIOT Ba)XHYIO POJIb B IOAAEPrKaHUHU ILJIONOPOAUA IIOYBHI.
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Bakrepun mmpoko mcnonb3yioTcsa B POMBIILIEH
M CeJbCKOM XoasucTBe. HesioBeK U3/laBHA YYUTHIBaer
COOHOCTH HEKOTOPBLIX BUJAOB DAKTEPUU BhI3LIBATH npoue%
OposKeHus 1 IPUTOTOBJIEHUA MPOCTOKBAIIN, TBOPOrg, Chy.
pa, KBallleHO! KaIyCThI ¥ COJIEHUM, & TAKIKe CUJIOCA Hg Kopy,
CKOTy. B MuUKpoOMOJIOruuecKoi IIPOMBILILIEHHOCTH Gakre.
PUU BBIPAIMBAIOTCA [AJdA IOJYyYeHUA aHTUOUOTUKOE, By
TAMHHOB U JpPyrux BemiecTB. [ljad OYUCTKU CTOYHBIX BO)
B CIeNUAJIbHBIX OYMCTHBIX COOPYHEHNAX KyJIbTUBUDYIOT,
baxTepum, pasiaraioliue opraHuYeCKre OCTaTKU. Yeoge,
IIpUMeHseT OaKkTepuu U A O0PBOBI C KPOBOCOCYIIUMHY g,
CEKOMBIMHY, BPEAUTEIAMU CEJbCKOI0 U JIECHOTO X03AUCTRy.

BaxTepuu MoryT HAaHOCUTH U OLIIYTUMBIA Bpe, HalpuMey
OPTA NMPOAYKTHI nuTaHuA. IIpu sTomM oHU BbIpabaThiBay
SAZOBUTEBIE BEIlleCTBa, KOTOPBIMHA YeJIOBEK MOKET OTPaBUTE.
Cs, yIOTpeOJIAsa UCIOPUYEHHBIE IIPOLYKTHIL.

Il¢,.

BAKTEPUWU. BOJIEBHETBOPHbIE BAKTEPUU

Bonpocsi
1. | KakoBbl 0CO6EHHOCTU CTPOEHUA KIeTOK 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

pvn Ha 3emne GyayT yHU4TOXEHbI?
CBoi1 otBeT 060CHYIITE.

SagaHuns

Ncnonb3ysi nononHuTenbHbie UCTOYHNKN MHPOPMaLumn, noaroToBbTe
OAHO M3 CNneayLLInX COOBLLEHMIA:

* «bonesHu, Bbi3biBaeMbie HGakTepusivu Yy Yenoseka
BOTHbIX), U MEPbI UX npodunakTukmn»;

* «Ponb GakTepui B npupoaes;

a .DAanm RAavrAacaadh - vises

(pacTteHuin, Xu-




[lamATKa
Kak yCnelwHO BbICTYNUTbL C coobuwennem

CHa4ana oobsaBuTe TeMy COOOLLEHMS.

2. He 4yuTtanTe TEKCT CcOo0DOLEeHUs, a paccKasbiBanTe ero CBOUMU CNOBA-

MU, 4TOObI cnywaTenam 6b110 NOHATHO U UHTEPECHO.

foBOpUTE MPOMKO U BbIPA3NUTEJTbHO.

N3berainte CNOB-NapasvToB: «BOT», «TUMa», «3HAYUT», «HY», «TOrO»

MT O

5. Cneaute 3a TEMINOM pPeYU, He TapaTopbTe.

6. 4YETko BbirOBapuBauTe C/ioBa.

7. BuumarenbHO cnyllanTe BOMPOCHLI U CTapaWTeCb Ha HUX OTBETUTb
NOHATHO U MO CYLLECTBY.

8. [poaHanuaunpyunTe CBOE BbICTyrnneHne. Hangute ero cunbHble U cna-
Hb1e CTOPOHbI.

9. CocraBbTe A1 cebs pekoMeHOaunn, Kak ynyyuwmnTs CBOE BbICTyNe-

HUe B cnenyroLwmii pas.

—
.

B o

3Haere 51n Bbl, 4YTO...

Mpy NOKynKe KOHCEPBYPOBAHHbIX, MOSIOYHOKNCALIX U APYrMX NPOAYK-
TOB 006A3aTeNbHO CnefyeT BbIACHWUTb OaTy WU3roTOBAEHUS U CPOK WX
xpaHeHus. NpoaykTbl C NPOCPOYEHHON AATON XPaAHEHUS He cnepyert
npuobpeTatb 1 ynoTpebnsaTthb B nuily. Henb3s ynotpebnsTs KOHCEepBbI
M3 B3OYTbIX U MOBPEXAEHHbIX OAHOK, Tak KaK 3TO MOXET NPUBECTU
K TSXeJIbiM OTPaB/IeHUAM CO CMePTENbHbBIM NCXOL0M.

Ansa rex, KTo xoyer 3HaTh 60NbLIE

Ans 6opbbbl ¢ 601e3HETBOPHLIMU BAKTEPUAMIU NPUMEHSIIOT cTepunu-
3auvio, nactepudaunio n aesnHdekumio. Ctepunmsanms — npouece
YHUHTOXeHus BakTepuii ¢ NoMoLLbio TemnepaTypbl cebiwe 100 °C,
YNbTpaduoneToBbix ny4en, ynbTpassyka un 1. A. Ctepunmsauus npm-
MEHAETCA nna obeszapaxunBaHua MeAULMHCKUX UHCTPYMEHTOB. [1a-
CTeépusauymsi — mHorokpaTHoe HarpeBaHue NpoaykTa ao Temnepary-
pel 60—70 °C. MacTtepn3oBaHHOE MOJIOKO Bbl MOXETE YBUOETb Ha
NPUNaBkax NPoOAYKTOBbLIX MarasmHOB. desnHpekuns — yHN4ToOXEeHne
Gaktepuii ¢ MOMOLLBIO CNeunanbHbIX XMMUYEeCKNX BeLecTs. Tak, Xnop
Ao6aBnsAoT BO MHOrMe AesnHovumpylouime cpencTea.



§ 1 3 « LlapcTBo NpuoHkbI:

mHoroobpaaue n 3Ha4yeHue

1. Kakme rpubbi Bbl 3HaeTe? )
2. Kakne opraHM3mMbl OTHOCHAT K rerepoTrpodam?

I'puboL — o6IMpHAas rpynna OpraHnsMosn, BKJIIOYAIOIay
oxoso 100 Toic. Buaos. OHM pasandaiTcd 110 GOPMe U pas.
Mepam, CTPpOeHHIo U o0pasy XKHU3HHK, MOTYT COCTOATH M3 of.
HOWU KJETKU U ObITh MHOTOKJIETOYHBIMU.

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

3HAKM pacTeHuii n »KMBOTHBIX. OHM, KaK ¥ PACTEHHHA, BCa-
CHIBAIOT BEIIECTBA U3 OKPYJKalolleil cpesbl, HO IIPM 3TOM fg-
NSAI0TCH rereporpodaMu, KaK dKUBOTHBIE, IIO3TOMY UX Bbl/g:
JIMJIM B caMOCTOATEIbHOe apcTBo I'pulbL.

BaM XOpOIIIO M3BECTHHI NLIANOUYHBIe TPUOBI (0enbii, mog-
6epé30BUK, IOLOCUHOBUK, MYXOMOD U JIP.), HO ILJIECeHb, 1o
ABJSIONIASCA Ha MPOAYyKTax, — Toke rpubsl. K omHOKIE-
TOYHBIM I'PHOaAM OTHOCATCA OPOYKIKHM, MCIOJIb3yeMbI€ IIpH
BbITIEUKE XJe000Y/JIOUHBIX M3/eJIMMA U IIPUIOTOBJIEHHUHU pas-
JIMYHBIX HAIIUTKOB, HanpuMep Kedwupa. Bpemurean celnb
CKOXO3AUCTBEHHBIX ITOCEBOB I'OJIOBHA M CIOPBIHBA — TOXKe
rpuoHI (puc. 49).

MecTtooburtavme n nutanue rpuboB. Mbl OGBIYHO CTAJIKHBAEMCH

¢ rpubamu, KUBYIIUMHU Ha CyIle, HO eCTh I'PUOBI, 0OUTAN-
L{HE B BOAE.

BoneuimucTBo rpuboB MUTAIOTCA TPOAYKTAMHU IKU3HEAeq
TE€JIbHOCTHU OPTaHU3MOB M UX MEPTBBIMY OCTATK A M.

Cpenu rpu6os ects u Takwme, KOTOpPBIE IUTAIOTCA OpraHy
1€CKMMHU BeIleCTBAMU JKUBBIX OPraHU3MOB. llocejssch Ha
TeJaX PacTeHUuM, XUBOTHBIX U 4YeJI0OBeKa, OHM BHI3BIBAIOT
pasinyHble 3aboseBanus. I[Ipumepom MOT'YT CJIYKUTH PO’
KOBBIE IIOPaX@KEHUS KOXKH U HOI'TEH 4YelIOBEeKa, TPe6yroIue
CHENNATBHOr0, NHOT/IA OYeHb JIUTEILHOTO JIeUeH M.

LWinsinoyusie rpuosl. B IIOBCEIHEBHOM KU3HU rpubamMu MbI Ha3bIBaeV
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WAANOUHBLE 2PUGBL, KOTOPEIE cobGupaem st yIoTpe0e
HUA B MAILY. OTU IPUGEl 06pasyoT Hax BeMIéH 1100060
MER0, KOTOPOEe COCTOUT M3 HOKKH M NMuIsmku;. [11070BH¢
Tesla TMOSBJAIOTCH UMb B LEPUOJ PASMHOMEHM S rpuba ¥
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[IpesecHbie rpubbl TpyToBUK
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LinsinoyHelii rpu6 - CMOPHOK



LLnsnka

pubHULa

Puc. 50. CTpoeHue wnano4yHoro rpuba

—

CTOSAAT M3 IJIOTHO CILIETEHHBIX HHUTel. OCHOBHAA e 4acTh
rpuba HaXOOUTCS B IIOYBE B BUIE 2PUOHUYBL, KOTOPAA Da-
CTET U paspUBaeTca MHorue rogsl (puc. 50).

Mpubbl cbenobHbIe U AA0BUTLIE. YellOBEeK MCIIOJAL3yeT I'PUbHI B NI
Iy, TAK KaK OHU COJePsKaT lleHHbIe TUTATe/IbHEIE BeIlleCTBa:
OeJIKM, yIJIEBOJBI, Pa3IWUYHble MUHEPAJbHBIE BelecTsa E
BUTAMUHEI. B TO Xe BpeMs u3-3a HAJIMUMUA B KJETKe ILIOT
HOU 000JI0YKY (KJIETOUHOM CTeHKH) I'PUOBI IIJI0XO0 ITepeBaph
BalOTCA M YyCBAMBAIOTCH, IIOATOMY UX CUMTAIOT TSKEJI0N I
el ¥ He PEKOMEeHYIOT yIOoTPeO AT JI0AAM ¢ 3a60IeBaHl"
AMU KeJIyIOUYHO-KUIIEeYHOTO TPaAKTA.

HaunGosee IeHHBIMH B NMIEBOM OTHONIEHWM SBIAIOTCH
OeJible TPUOBI U PHIKUKH. Cpenu mpouunx cbenobHBIX rpudod
HanboJlee pacpoCTpaHEeHbI II0A0ePE30BUKH, ITOLOCHHOBUKE:
MacJAaTa, IMCUIKYA, MOXOBUKH, CBIPOEKKY, omsaTa (puc. 51)-

Brigenaior Takaxe YCIIOBHO-C'BeJOOHBIE IpUOBLI, KOTOPH®
MOJKHO yIOTPEOIATE B MUY TOJIBKO IIOCJIe cieIuaabHOI 00
paborku. K HumM orHOCAT cMopukn, CTPOYKH, BOJHYIIKH
IPy3au, PAJOBKHU U JIp.

B mumy cieayer ynmoTpe6iaTs Tonbko creskme MOTOABE
rpudel. X MOMKHO Kapurs, Bapurs, COJIUTH, MapuHOBATP
I'pube1 MOTYT [OJITO XpaHUTLCS B CYIIEHOM Buje.



JIncuyka 06bikHOBEHHAS OnéHok oceHHWn

Puc. 51. CvenobHble rpudLI

Bbl 1o/2KHBI BCcerga MOMHUTE, YTO B CTAPBIX M HAaYaBIIUX
pasnraratecsa rpubax obpasyroTcs SJ0BUTHIE BelllecTBa, KO-
TOPbIe MOTYT CTaTh MPUYHUHON CEPbE3IHOTIO OTPaBJIEHUA, BbI-
3BaTh pacCTPOMCTBO OPraHOB IIHIIleBADEHN I, HEDBHOU CHUCTe-
MBI 1 HapyllIleHUe KPOBOOOpaIlleHUs.

Qo
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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 HAKAaILIHBAIOT

X, MO3TOMY 3JeChb Jae CbhbeloOHble Irpubp: CTaHOBATCSH
OIaCHbIMH.



aan0

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

rpuOBI Hec'beJJoOHBIC U naxke siosurkbie. Haubosiee onacHoi
aeasgercs benHasa noranka. Yenosek, orpasuBiuitcs 6ie-
HOIl MOTaHKOI, KaK IPaBUJIO, yMUPAeT.

MyxoMOp KPacCHBbIN, IIMPOKO PaclpoOCTPaHEHHBLIA B Ha-
IIMX Jecax, MeHee AJ0BUT, ueM OseHas moranka. XoTd ciay-
yap CMEpPTH OT YIOoTpebJieHus B NUINY 3TOro rpuba peakwu,
KpacHbIM MYXOMOP TOJXX€ BbI3bIBaeT CUJIbHbIE OTPABJICHUA.
AAOBHUTHEIMHU CUHUTAIOTCH U JPyI'Ue BUJIbI MYXOMOPOB, HAIPU-
Mep BOHIOUMH U NAHTEePHBIN.

Hexkoropsbie Hec'belOOHbBIE U la)Ke AN0BUTHIe I'PUOBI ITOX0-
KU Ha cbenobHble. Tak, caTaHMHCKHUYM Irpub Moxoxk Ha Oe-
ARIH, OnenHas NMoranka — Ha IMaMOWMHBOH, JIOXKHBIE OIIfA-
TAa — HA OIATA, JJOXXHBIe JIMCUUYKU — Ha JUCHYKU Chenod-
HbIe (puc. 52).

IIpu cbope rpuboB HEOOXOAMMO COOJIIOIATHL TBEPAOE IIpa-
BHJIO: €CJTM HE YBEPEH B TOM, UTO 3TOT rpubd chbenobeH, OpaTsh
€0 HEJIb3H .-

IIpm mepBBIX CHMIITOMAX OTPABJIEHUA — HEJOMOTaHUH,
TOIIHOTE, IIPUCTyHaxX PBOTHI, 00U B XXHBOTe, OOHMJIBHOM
KHIKOM CTYJIe — HeoOXOqMMO HeMeIAJIEHHO BbI3BATH «CKO-
PVI0O IOMOIIbY» WJIM OTBE3TH IMOCTPajaBInero K Bpauy. Ilo
IIpHe3a «CKOPOM MOMOIIIM» HEOOXOAMMO cieJiaTh IIPOMEBIBA-
HHE XKeJyIKa U YJIOXKHUTH 00JIbHOTO B IOCTENb.

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

n OaxkTepuu, paspyiiasg OCTATKH PacTeHHH U KHMBOTHEBIX,
VYaCTBYIOT B KPYIrOBOPOTE BEIeCTB B IIPUPOJE.

Crenobuble rpubel conepIKaT NOJE3HELIE BEIIECTBA, II03TO-
MYy UX VIIOTPEOJSIOT B MUY MHOTHE YXUBOTHBIE U YeJIOBEK.

I'pubbr HeOOXOMMMBI IPU W3TOTOBJIEHUU XJjeba, xkedupa,
KyMEICa, CBIPOB, BUHA, TUBA U T. A. I3 HEKOTOPHLIX IrpuboOB
IIOIy4aloT IeHHbIe JeKapcTBa. Ho rpubbl MOTyT HAaHOCHUTH
U Oosbmoii Bpen. Hexkoropble M3 HUX BBIBBIBAIOT 00JIe3HM
Y PacTeHU#, }KMBOTHBIX M yejioBeKa. I'pubsl, mocenadach Ha
OPOAYKTAaX, AEJIAIOT UX HEeNPUTOAHBIMHU AJIA IIMTAHUS, pPas-
PyIIaIOT IpeBECUHY U IIOCTPOMKH.

IPUBbI. WNSANOYHDBIE NFPUEDI. rPMBHULA. N1OL0BOE TENO.

re

UBbl CLbEJOBHbIE U ANOBUTLIE
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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

¥

Ha ocHoBaHuW matepuana naparpada v AonoNHUTENIbHbIX NCTOYHN-
kOB MHdOpMaumum noarotossTe cooblieHne «MHoroobpasue rpuboes
WU UX 3HAYEHUE B NPUPOAE U XUBHU YesloBeKa».

Yy8Hble BLIACHUNN, 4TO rpubHULIA HEKOTOPLIX TPUOOB MOXET PacTu co
CKOPOCTBLIO 5 MM B MUHYTY. CYMTaeTcs, YTo 310 CaMbiii ObICTPbIA POCT
cpeau XuBbix opraHn3moB. lNoacuuranTe, HACKOIbKO MOXET BbipacTu

{pnﬁku,a 3a CYTKWU.

3HaerTe /i Bbl, 4TO...

Takue rpubbl, KaK LIAaMNUHbOHBI, BELLEHKU U HEKOTOpLIEe Apyrue, Bbl-
paLMBalOTCa B cneuuvanbHbiX X03aUcTBax. bnarogaps atomy mMbl Mo-
XEM UMETb KPYrblA rof cBexue rpnbbl U TOTOBUTL U3 HUX BKYCHbIE
6mopa.

Mamarka

88

OcHoOBHbIe nNnpasuna coopa rpudoe

Cob6upaiiTe TONbKO Te rprbbl, O KOTOPbIX Bbl TOYHO 3HAETE, YTO OHU
Cbe00HbI.

Hukoraa He ynoTpebnsiiTe B MULLYY U He npoOyiTte rpudkl, B cbe-
[06HOCTU KOTOPbLIX Bbl HE YBEPEHbI.

Hukorna He cobupaiiTe, He ellbTe 1 He NpoObyiiTe Ha BKYC rpubel, KO-
TOpble Yy OCHOBaHWUSA HOXKN MMEIoT KnyGHEeBUAHOE yTonweHme, okpy-
wEHHOEe 060JI04KO (Kak, Harnpumep, y KpacHoOro Myxomopa), — artoT
NpuU3HaK xapakTepeH ons SA0BUTLIX rpnbos.

He cobupaiite 1 He eLlbTe Nepe3peBLne, Y4ePBUBLIE U UCMOPYEHHbIE
rpubobl. }

Mpw c6ope WaMnMHLOHOB 0BpallanTe BHUMaHWe Ha uBeT nnacTu-
HOK. Hukoraa He elbTe WaMnMHBOHbI, UMeloLme Befbie NnacTUHKM.
Y HAcTOALLMX LLAMMUHBOHOB MJIACTUHKN GbICTPO TEMHEIOT, a y cmep-

‘e
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8. MCNONLAyn1e 1pUOKLI CPpaay NOCHe CHOpE. Wz weaiwsm [ine e, simmnts,
CHPBIMK, TAK KOK OHNA OBICTPO NOPIATCH

Q. He BnaepruBanite FPVO N3 FOMNN, YIS I3 Th 1 O b IN AL AL Sos
KDYNHBATH QKKYPATHO, CNENKa NPOBODBUNBEA 38 WONKK | VA (1l oz sy
rax. 4100l HE NOBPEANTL TPUOHUILY. A NOCNE 1016 var B 10, wsts
WKHTE, OCTABNEHHOER TPUDOM OTBEDCTUNE NONCIATILTE VAR AIA [IEIT 7
M INEMEHTAMU NOACTUNKU. VIHAYE JIf3yT Ue [ NFRA M2 STON WAkt T8 1ar,

ryT YXe He BbIpacTu.
10. He nokynaiTte rpubbl Y HE3HAKOMBIX NIOLIEA, HZ VIATX SEASALK SEZststet S

PHIHKAX.

§ 14. LlapcTBOo PacTteHus:
MHOrooopasue n 3Ha4yeHue

1. Kaxwe pacTeHus Bbl 3HaeTe?
2 B wém 3aKJ1I04aeTCH PoNib PaCTEHWUN B XXU3HU Yyenoseka?

3. Kaxmwe OpPraHu3Mbl SBNISIOTCA aBTOTpodpamn? Yem OHM OTAMYAOTCE OT
rerepoTpodoB?

XapaxTepHbie NMPU3HaAKKU pacTeHuin. PacreEns oTHOcATCS K siep-
HbBIM OPraHM3MaM, WA 3YyKapuomam, CJIe10BATeILEO, B HX
KJeTKax ecTh AAPOo. Il KJIeTOK pacTeHHIl XapaKTepPHO Tak-
A#e Haauuyue 000JI0YKH (KJIeTOYHOH CTeHKH), B COCTAB KOTO-
po# BXOJUT L0034, H IPHCYTCTBHE B IIHTONLIa3Me n.1a-
cmud. IlaacTnabl MOryT OBITHh PA3HOIO IBeTa: DeCIBeTHRE.
3esieHble, KEJIThIe WM OPAHMKEeBhle. 3eI6HBe MIACTHIN —
xnoponaacmot (OT rpev. X.a0poc 3eJIEHOBATHIN W naa-
Cmoc —— BbUICIIJICHHBIH, CO3JIAHHKII). B HIX cogepxuTcs 3e-
JEHBIA MUIMEHT XZA0PO@UAA (OT IPeU. XI0POC I QUIION —
avmer). O yJaapJuBaeT COJHEOUHBLIE Jyull i1 ofecnedmsaeT
MCTIONB3OBAHNUE UX DHEPI'HMH HA OCVIIECTRICHNE QOMOCUN-
meaa (o1 rpeu. pomoc CHBEOT M CUNMEIUC — COeANHe-
Hue) — nponecen OOPABOBAHNA CAOMKHBIX OPIrAHNYECKIX CO-




TenbHO A00BMTON BNeaHon NoraHkn, no BHELWWHEMY BUAY NOXoXen Ha
WaMnUHBOH, NNAcTUHKKU BCcerga bensie.

6. Cob6upaiiTe rpubbl B NNETEHbIE KOP3WHKM, KOTOPbIE XOPOLLO NPOBE-
TPUBAIOTCS, AN B BEAPA, HO HE B NONUATUNEHOBbLIE NaKeTbl, TaK Kak
B8 HMX OHU BbICTPO MOMYT UCNOPTUTLCH.

7. Mpuas AoMoi, nepebepuTe rpubsl, eulé pas BHUMATENbHO OCMOTPU-
Te Kaxbi N3 HUX, MOYUCTUTE U OTBapUTE.

8. WcnonbayiTe rpubel cpasdy nocne cbopa. Ux Henbas [ONr0 xpaHWTe
CbipbiMW, TaK K8K OHW BbICTPO NOPTATCA.

9. He BbigéprusanTe rpub n3 semnu, nyywe cpe3aTb ero HOXXOM UNu Bbl-
Kpy4MBaTb akKypaTHO, Cnerka npoBopaymBas 3a HOXKY U packa4ynBas
TaK, 4Tobbl HEe NOBPeaAuThL rpubHULY. A Nocne Toro Kak Bbl ero BbiTa-
WMTE, OCTaBIEHHOE rPUOOM OTBEPCTME MPUCHINLTE MXOM UAWN APYI-
MW 3N1IEMEHTaMU NoacTUNKU. MiHaye apyrue rpubbl HA 3TOM MecTe MO-
ryT yXe He BblpacTu.

10. He nokynaiTe rpubbl y HE3HAKOMBbIX JIIOAEN, HAa UMMPOBU3UPOBAHHbIX
pbiHKAX. '

§ 14. LlapcTBo PacTteHus:
MHOrooopasue v 3Ha4yeHue

Itsea 0O OB OO ORDS

1. Kakue pacTteHwus Bbl 3Haerte?
2. B 4yém 3aKkno4aeTcs poJsib pacTeHUM B XXU3HU YenoBeka?
3. Kakme opraHuamsl SBNAIOTCH aBTOTPpOdamMun? YeM OHM OTNMYAIOTCHA OT

XapakTepHbie NPU3HAKU PacTeHwuil. PacTeHUsA OTHOCATCS K Anep-
HBIM OpraHu3MaM, WUJIHN 3YyKapuomam, cleJOBaTeIbHO, B UX
KJIeTKax ecTh AApo. Il1a KJIeTOK pacTeHU XapaKTepHO TaK-
e Hanuyye o60J0YKY (KJIeTOUHON CTeHKH), B COCTaB KOTO-
PO# BXOAHUT IEJLJII0JIO3a, U IPUCYTCTBUE B ITUTOILIa3Me 7.4
cmud. IlnacTuael MOryT OBITH PA3HOTO IIBeTa: OecIiBeTHEIe,
3eJIEHbIe, JKENThIe WX OpaH’KeBble. 3eJIEHBIe ILIACTUILI —
xnroponanacmut (0T rped. XJ0poCc — 3eJeHOBATHIA U nJaa-
¢mMo¢ — BBUICIIJIEHHEI#, COBAAHHDIN). B HUX COAEPXKUTCS 3e-
J€HBLA MUTMEHT XL0POogunn (OT TPed. XA0POC U PUILOH —
Jmer). OH ynaBauBaeT COJHEUYHBIEe Jyud M obecreymBaer
UCTIONTb30BaHME MX SHEPIrUM Ha OCYIIEeCTBIEHHE POMOCUH-
me3a (or rpeu. ¢pomoc — CBET U CUHME3UC — COeJuHe-

; HUe) — mponecca 06pasoBAHNA CAOMKHEBIX OPraHHYIECKUX CO-

.
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Puc. 53. ®oTtocuHTes

eJMHEeHUU U3 HeOPraHuYeCKUX (BOABI U YITIEKHUCJIOIO ra3a) 3a
cuéT sHepruu ceera. B xone porocuHTE3a pacTeHUA BBIZENA-
I0T KHCJIOPOA, KOTOPHIM MBI ABIIIINM, U IIOIVIOIIAOT YIJIEKHUC:
JBI# ra3 (puc. 53).

Pacrenusa moanepXMBaiOT CBOIO YKHU3HENEATEe ILHOCTEL 34
CYeT OPraHWYeCKHUX BeIlleCTB, KOTOPhIe 06pa3yIoT camu, T. €.
ABNAIOTCA agmompogamu. I'erepoTpodHble OprasmuaMbl 110-
eflafoT TeJla PaCTeHUH WM UX YACTH U TAKUM 06pa3oM 10y
JaloT HeOOXOAMMBbIE UM OPraHWYeCKWe BeIeCTBa, Tak KakK
caMy 06pPa30OBLIBATE UX HE MOTYT,

Takum 00pasom, BaKHEWIINM XapaKTePHBIM IIPU3HAKOM
npeacTaBuTeNedl mapcrsa PacTeHus sBiasiercs mx cemocol-
HOCTH K (POTOCHHTE3Y.

PasnHooOpa3awne n pacnpocTpaHeHue pacrenuii. Ha sameis JiaHeTe
nacuuThiBaeTca 6onee 300 ThIC. BUNOB pacTenuii. Opy mace:
JISIIOT MOBEPXHOCTE CYIIK M BOAHEIE mpoCTpaHcTBa. PacTyT
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OHM B OCBBOJIHLIX HYCTHIHAX U HA TOHKUX DONOTAK, BLICG,,
B TOopax u B ruybokmux yiieabax. Ux Moo HarwTh B TEILI.
BPEMS POMA JIAIKE B JCAAHBIX YCThsAx Aprruvv v Autay,
KTUKH.

Pacrenus On1Baor ojHOKACTOYHBLIMYA, COCTOAUIMMMA TOI;,
KO M3 OJITHOW KJICTKWN, KOJOHUAJILHBIMUA, 00OPAs3OBAHHBIMMW 01y
HAKOBbIMU, COCAUMHCHHLIMUY Me#1y coDOR KIeTKaMu, U MH(
FOKJIeTounbIMu (puc. H4).

Ponb pacreHun B npupoae v xXuium vyenoeeka. Poiabk pacTeHnn g

| €

\W)

IIPUPOJIE CBABAHA C UX CITOCODHOCTLIO UCTTOJIBL30OBATE COJTHEY-
HYIO 9HEPIruio U CO3aBaTh OpraindyecKue pelnecTsa M3 Heop-

raHn4YecKux (Bojbl M yruerucyaoro rasa). Ipu arom olu 0bo-

ramanT BO3JAYX KHCJIOPOJAOM, HEODXOJNUMBIM JIJIA JbIXaHUZ

OOJNIBLUIMHCTBA KUBBIX OPIraHU3MORB, U [OIJIOIAT U3 BO3IY-

Xa yIVIeKUCablid ras. Pacrenus ciaymar Nulled pacTUTel s

HOSAJIHBIM XUBOTHBIM, KOTOPLIMY, B CBOI) OYeDe/lb, TUTAK)IT-

CA XUIIHUKMH.

HeBo3MOkHO npeacTasuTh cebe Hay #U3HL Hes pacre-
HPIfI quIOBEK HUCITOJIB3YeT pacreHusda M KaK UCTOYHHUEK IIU-
TAHUA, U KAK CBIPBE JJA PasHbIX OTpacjedl IPOMBIIILIeH-
HOCTHU (IIMIIeBOM, TEKCTUIbLHON, OYMaMHON, XUMUYECKOH),
M IS TIPUTOTOBJIEHUA JIEKAPCTB, U KK CTPDOUTEbHBINA Ma-
tepuan u rorauBo. U3 gpesecunsl fenawr Gymary, Ha KoTo-
poif meyaTaroT ras3erhl, HYPHAJIbl, KHUTU, IIKOJIbHbIE yUed-
HUKH.

Yesi0BEK BBIPAIMBAET 3JIAKOBBIE, ILIONOBO-ATOLHBIE, 6
KapcTBEHHbIE, KODMOBBIE ¥ TEXHUYECKUE KYIBTYPLI (puc. 55).

Passurne 3emiiefiennd 10TPebOBAIO HOBBIX 3HAHU O 5 U3-
HeaeATeJbHOCTU PACTeHNN, O CBOUCTBAX PA3JIUYHBIX KYJBLTV]
U UX COPTOB, O TOM, KaK cieyeT obpabareiBars nousy u yxa-
KUBATh 3a Hell, 4TOObI MOJTYYUTL XOPOIINE YPOKau, U T. 0.
Yrobsl obecrieduTh HaCeJeHUe JOCTATOYHBIM KOJIUYECTBOM
pPasHOOOPa3HBIX MUIIEBbIX NPOAYKTOR, YYEHBIE BBIBOLAT HO
Bble BbICOKOYpOH{aﬁII}E:Ie ¥ yCTOUYMBBIE K 6GOIe3HAM copTé
KyJILTYPHBIX pacreHuii. 1esoBex s CBOUX HY®¥ A ucronnay:
eT ¥ MHOTHEe JJUKOPACTYIIe PACTeHUsA — JecHble, JIYI‘OBLI:E‘-
©OJIOTHBbIe U AD.

Cpejy AUKOPACTYIMX PACTEHUI 0C0B0e MecTo 3ampMmaT
nexapcrernbie (puc. 56). Ilpumepno nonopuna ua HCHOND
3yeMbIX 4eJIOBEKOM JIEKaPCTB UMEET DACTUTenbHoe npo;[c'



MnonoBO-AroAHbIE KyJIbTYDbI JlekapcTBeHHbIe KynbTypbl

KVYJIbTYPHBbIE N

_ PACTE:D
TS 4 s

Kopmosbie kynsTypbi TexHUYECKME KyNbTYpb

manprle pacTeHus
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Yucroten

60oNbLLWON MoaopoxHUK 6ONLLIOVY

Manwsa

NecHan O6nenuxa

Puc. 56. JlekapcTBeHHbIE pacTeHus
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xoskaenne. K COXKaJEHUIO, MBI €Ié HeJOCTATOYHO XOPOIIO
{3y9UJIH JIEKaPCTBEHHBIE DACTEHUSA U HE UCIIOIb3yeM B IIOJI-
Hoit Mepe UX 1enebHbIe CBOICTBA.
PacreHusA LEHHBLI HE TOJBKO T€M, YTO JAKOT MHUILY MU ChI-
ppé. OHU yKpaIIaloT HAIlY KU3Hb, TPUHOCAT PaJOCTh.
OfHAKO Cpelu PaCTeHMH eCThb OomacHble AJA 3JA0POBbSA
yes0oBeKa AOBHUTbIE DACTEHHMSA MJIM BbI3bIBAIOIME Y HEro

aJleprudecKue peakuuu (puc. 57).

OxpaHa pacteHWi. Bol 3Haere, uTo 6e3 pacTeHuMil KM3HL Ha HAaIIeil
njaaHeTe HEBO3MOXXHa. MHoOTruMe BHM/bI >XMBBIX OPraHM3MOB
y2Ke MCUe3JIn C JInla 3eMJIH, APYTUM yrpoXxXaeT BbIMUPaHHe.
Bousiee 500 BMA0OB pacTeHU#, HYXKAAWIMXCA B OXpaHe, 3aHe-
cernl B KpacHyio kHury Poccniickoit @epepaiuiu (puc. H8).

CoxpaHUTh, @ BO MHOTMX pervoHax 3eMJH BOCCO3/aTh

OsmaronpUATHRIE OJA XHU3HW PACTeHHIl TPHPOAHBIE VCJI0O-
BHs — OJlHA M3 INIaBHBIX 3a/la4 Yes10BevecTBa, a JJIsi parmo-
HAJIbHOH XO3AHCTBEHHOM NeATeJILHOCTH HeoOXO0aAHuMbBI OHO-

JIOrH4yeCKMe SHaHM .

PACTEHUSI. XJIOPOTMJIACTbI. XJIOPO®UNN. ®OTOCUHTES

Bonpocsi
1. | Kakoe 3Ha4yeHme nMeloT pactennsa 8 npupoae”?
2. | Kakoe 3Ha4eHme MMeIoT pacTeHUs B XU3HW yenoseka”?
3. | NoyeMy HYXHO OXpPaHATbL pacTeHns?
4. \ Noyemy KkaxaoMy 4enoBeky HeoOBX0ANMbI 3HAHUS O XN3HW PACTEHUA?

Nogymaiire

MoyeMy 6e3 pacTeHuit Xn3Hb Ha Halen NNaHeTe B CYLWECTBYIOLWEM
Buae byner HeBO3MOXHa?

' 33naﬂue

——

BbisicHuTe, kakne nekapcTBEHHbIE PACTEHUS CTANU PEAKUMU B BalLiem
PErnoHe. N3yunrte cnocobbi Ux BbipalMBAHUS HA Oropoae unu npu-
WKONbHOM yyacTke.




3Haere n1n Bbil, 4T1O0...

B Poccuitckon akapnemun Hayk CO3[aHO creuvanbHOe Hay4Hoe yy._
pexneHue, kotopoe nayvaer uenebHble CBONCTBA PaCTEHUN, — Bece.
POCCUNCKNIA HAyYHO-UCCNenoBaTeNbLCKUIA MHCTUTYT NEKAPCTBEHHy
W apomartuydeckunx pacteHun (BUJIAP).

Ana Trex, KTo xoyer 3Harp 6onbLue

lNepBoe rocynapcrBeHHOE MeauumHCKoe yypexaeHne Ha Pycu —
Antekapckas nzba — 6bis10 oTkpbITO B 1581 1. npu uape Ueaxe poa-
HOM. Antekapckas usba Haxogmnack B Kpemne, y HyaoBa MoOHacTy-
pA. Kaxablil Ce30H COCTaBNSNCS CANCOK PAaCTEHUI, KOTOPbIE HyXHo
Obino 3arortaBnuBath. Tak, npeanucebiBanock cobupatb 3Bepoboi,
CyWwmnTb ero n nepeTnpars B Myky. [loa Apocnasnem cobupanu srogy
MOXOKeBenbHMKa, BanepuaHy — KOLWKWUHY TPaBy -— MPUBO3WUAN U3-nog
Pazann.

Mpu MeTpe | cospaBanuch anTekapckne oropoab!, Y NeKapPCTBEHHbIe
pacTeHna HavYanu BblpalmBaTbh Ha NnaHTauusx. Takou oropopn 6win
OCHOBAH Ha ANTeKapcKkomM oCcTpoBe B CaHkT-lMeTepbypre, rae cenvac
HaxoAsTCA BCEMUPHO M3BECTHble BOoTaHu4Yeckuii can, mMy3ei, opas-
Xepeu.

Mamarka

| O

o

C60op nekapCTBEHHbIX PacTeHU

CobuvpaliTe NekapCTBEHHbIE PAaCTEHUS B CONTHEYHYIO CyXylo noroay:
NCTbA 1 CTEDNI — BO BPeMs LUBETEHUS, UBETKU — B Hayasne LuBere-
HWA, N10ObI — B Nepuoj NOJIHOrO CO3PEBaHUS, KOPHU — OCEHLIO.

He cobupaiTe nbinbHble, rPA3HbIE, O0MbHbLIE PacTeHus.

He cobupaiite pacteHusi OKO0 [0POr U NPOMbILLAEHHbiX npeonpus-
TUW.

He 6epute nekapCTBEHHbIE PACTEHUNA B POT, Tak Kak MHOrue ua Hux
AA0BUTHI. -

He BbinEpruBanite pacTeHUSs — WX HYXHO cpesaTb HOXOM unu cep-
Nnom, a KOpHW — BbIKAlbIBATb.

Cylumte nekapCTBEHHbIE PACTeHUs Cpa3y nocne cBo
npoBeTpuBaeMbIX MECTax (Hanpvmep, Ha Yepaake).
NMomHnTe, B NpUpoAe BCTPE4aloTCA pacTeHus, kor
pBaTb, HIOXaTb, 6paTk B poT! OHN 8A0BUTLI.

Pa B xopowo

Opbie Henb3f
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603HaATENNIbHBIX
3apanne ANS 110

" Mcrnonb3ys AONONHUTENbHbIE NCTOYHUKU UHDOPMauMK, B TOM Yucne

' u pecypcbl ceTu MHTFpHeT, BbIACHUTE, Kakne BUbl NeKapCTBEHHbIX

pacTeHnﬁ MU pacTeHun, OnacHbIX AN9 Yenoseka, pacTyT B BalUeM pe-

rmoHe. MoaroToBbTe COOOLEHME UM NPE3EHTAUMIO U BbICTYNUTE Ne-

‘ pef, KnacCoM.

§ 1 5 « LlapcTBO XKUBOTHbIE:
MHOrooopasue v 3HadyeHue

,,.cooOQOOl-oo.
1. KakMX XXMBOTHbIX Bbl 3HAaeTe?
2. B y8M CXOACTBO XMBOTHBIX C APYIMMMU XUBbIMWU OpraHuamamm?
2. Kakumm Bonpocamu 6monorun saHnmaeTcs cucreMaruka?

XapakTepHble MPU3HaKU XWUBOTHbIX. HecMoTps Ha pasawumsa BO
BHEIIIHEM ¥ BHYTPEHHEM CTDOEHHUH, pa3dMepax u o0pase Ku3-
HY, BCE MXHBOTHEIE HMEIOT O0IIINe NIPU3HAKH. B KIeTKaX JKH-
BOTHBIX €CTh AAPO, T. €. OHH OTHOCATCH K 3yKapuomam, 5O
OTCYTCTByeT OD0JIOUKA (KJIETOYHAA CTeHKA), KOTOPAA XapakK-
TepHa AJd KJIeTOK OaKkTepuil, pacTeHU 1 rpuboB.

HAlueomunbie, B OTIINUHE OT PACTEHU M, MUTAKOTCS 'OTOBbI-
MU OPraHWYeCKVMH BEIeCTBAMHU, T. €. ABJISIOTCS 2emepo-
mpoamu.

CrocoOHOCTH XUBOTHBIX K IIEPEIBUXKEHUIO B IPOCTPAaH-
CTBE OTJIMYAET UX OT APYI'UX OPTaHU3MOB. BOJIBIINHCTBO K H-
BOTHBIX aKTHUBHO II€pe/BUraeTcs: 10JI3aeT, IpeIraeT, beraer,
JleTaeT U nasaeT. B To jKe BpeMs cpeid HUX €CTh H MAJIOIO-
ABAMKHEIE BUIABI, BEeAVIIHEe IIDUKPEIJISeHHBI 00pa3 »XU3HH,
HalnpyMep KOPAJJIOBBIE IIOMUNGI. JIMUMHKHA 3TUX KHUBOTHBIX
ILJIABAIOT, & BBPOCJIBIN MOJIUT NPUKPENJIAETCA K MOAXOAAIN el
IIOBEPXHOCTH Y yyKe He MOYKET IIePeMEeCTUThCS Ha ApyTroe Me-
CTO, OAHAKO €ro Iynajgblla CIIOCOOHBI K ABHUMKEHHIO — HMMH
OH 3aXBaThIBaeT IIHIY.

Y MHOTI'OKJIETOYHBIX >KHMBOTHBIX €CTb CJIOXXHBI€ CHCTEeMBbI
OPTaHOB, KOTOPLIX HET Yy APYTrHX XUBBIX OPraHM3MOB. JTO
OIIOPHO-ABUTATE/IbHAA, BhIJEJUTEIbHAA, KPOBEHOCHAaA, AbI-
XaTeJbHAaA, DOJOBasA, HEPBHAA CHCTEME! ¥ AD.
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sKuBoTHbIe akTUBHEe Jpyrux OPraHU3MOB PEATUDYIOT ky
M3MEHSIOIIMeCs yCJ0BH s OKPyKaionien Cpe/ibl.

Pa3sHooOpasue u pacnpocrpanenme. 1apcTBO JHuBOTHBIE Hacyy.

TBIBAET OKOJO 2 MJH BHAOB. DTO caMas MHOT000pasuay
IpyIa opraiuaMoB Ha Halleu njiaHere. M HUBOTHBIX, Kak y
APYTHE 3KUBbIC OpraHuaMbl, 00beJUHAIOT B CHCTEMAaTHye.
CKHe TPYIIIbl Ha OCHOBE JJaHHBIX 00 0COOEHHOCTAX UX CTpoe-
HUA, )KU3HeJeATeJbHOCTH ¥ POACTBE.

YK uBOTHBIE pacpocTpaHeHbl 110 BCer 3emie. OHU Kupyy
Ha cyie, B Boje u TTouBe. IlapasuTuiecKne AIUBOTHBIE Ioce-
JSIOTCA B OPraHM3Max APYyTruX MUBBIX CYIIECTB.

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

Mpocreiwue. K rpynne IIpocmeduwiue OTHOCAT KUBOTHBIX, COCTOS-

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

O6GUTAIOT ONHOKJETOUHbIE »XUBOTHBIE B MOPCKOM U Ipe-
CHOH BOJle, BJIAKHOM IIOUYBE, a TaKiKe B IPYTrHX OpraHus-
Max. BHemrHe oHM OUYeHb pasHooOpasHbI. M3BecTHO 0ouee

30 TeIC. BHIOB COBPeMEHHBIX OJHOKJIETOYHBIX KUBOTHHIX
(puc. 59).

MuorokneTto4yHbie XUeoTHble. B rpynny MHrozokaemouwnvie 001

eJUHAIOT }XUBOTHBIX, T€JIO KOTOPHIX COCTOUT W3 MHOKECTBA

Puc. 59. MHoroo6
A — améba; b — aBrnena

Pa3ne OQHOKNETOYHbLIX XUBOTHBLIX:

; B — nHbysopus
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KIIETOK, PA3JHNYHBIX KaK 110 CTPOEHUIO, TAK U IO BBITIOJIHSAE-
MbiM QyHEUIHAM. Pasnenenne QyHKIUMN Mexay KJeTKamu
IPHBEJIO K YCHIEHHIO MX B3AUMHON 3aBucumocTu. OTHesns-
Hbl® KJETKH MHOIOKJIETOYHBIX >XHWBOTHBIX HEe MOTYT CyIIle-
CTBOBATH CAMOCTOSATEJNIBHO, ITO3TOMY II€JIOCTHOCTH OpPraHU3-
Ma MHOTIOKJETOUHOTI'O XHBOTHOTIO HMOAJEP»KHUBAeTCA 3a CUET
B3aNMOJEIICTBHA KJETOK APYT ¢ apyrom. Kiaerku obpasyioT
TKAHH 1 CHCTEMBI OPraHOB MHOT'OKJIETOUHBIX KX HUBOTHBIX.

MHOI'OKJIeTOYHbIe XHBOTHBIE pasHOOOpasHBI IO GopMe,
CTPOEHHIO Tesia u 00pasdy »Xu3HU. OOBIYHO UX AeJAT Ha IBe
rpyinnbl — O0eCII0O3BOHOYHbIE M TTO3BOHOYHBIE }KMBOTHBIE.

Becno360HOYHbBLE — MHOTOYHCIEHHAA TIpylna »XHUBOT-
HBIX, HE HMEIOIINX BHYTPEHHEro CKeJjieTa, OCHOBOII KOTOPO-
ro ABRIAETCA MO3BOHOYHNK.

Becrnno3BOHOYHBIE COCTABIIAIOT IpuMepHo 95% Bcex BHUIOB
COBPEMEHHBIX XHMBOTHBIX. K HUM OTHOCAT KHUIII€EYHOIIOJIOCT-
HBIX, UepBell, MOJIJIFOCKOB, PAKOOOPAa3HBIX, HACEKOMBIX U He-
KOTOPBIE APYTI'He IPYIIIbI X)XUBOTHBIX (puc. 60).

IT10360HOYHbLE — DTO T'pynNa >XHUBOTHBIX, HMEIOIINX
BHYTPEHHHH OCE€BOM CKEJIET — II03BOHOYHUK, YeM U 00'BbsAC-
HeTCA X HazBaHHe. I[O3BOHOUHHMK COCTOMT M3 GOJBITOTO
KOJHYECTBa OTAEJbHBIX KOCTEeHl — II0O3BOHKOB. 1103BOHOU-

BEECMNO3BOHOYHLIE

!
';v N - b _"i“‘k'
Konbuatbie Kuwey Hoﬁ\};s‘
4epsu NONOCTHbLIE
YneHucToHormne Urnokoxue Mnockue 4yepsu

Puc. 60
— 2 MHorooGpasue 6ecrno3BoHO4HbIX KUBOTHBIX




/ NMNO3BOHOYHbBIE \
3eMHOBOAHBLIE /

NMpecmbikarowmecs

Mruuw Mnekonutalowme

Puc. 61. MHoroo6pasue No3BoHOYHbIX XUBOTHBIX

HHUK ITPOXOJUT B/IOJIb BCET'O TeJa dXHBOTHOT'O — OT I'OJIOBBI JI0
KOHUYMKAa XBocra. On sipasiercs rubKoi, HO IPOYHOM OINMOPOi
Tesia. K cOBpeMEeHHBIM NMO3BOHOYHBIM >XHBOTHBIM OTHOCSHT

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

Npucnocobnenne XUBOTHLIX K yCnoeuam cpeabi. Gopma u cTpoe-
HHEe TeJla )KMBOTHBIX COOTBETCTBYIOT X 00pa3y »KU3HU U cpe-
ne obunranus (puc. 62). MHOorne akTUBHO [JIABAKOIIIHE 3K U-
BOTHBIE, HAIPUMEDP PLIOBLI, HMEOT odTekaemyio dhopmy Tena.
ITaccuBHO MnlaBawlllue XUBOTHBIE, TAKHE Kak Menay3bl, 06-
J1aalT 30HTHKOBUJAHON (hOPMOIi. Hexkoropeie MODPCKHe Ku-
BOTHBIE BEYT MAaJIONIOABHIKHBIN 06pas xu3uy. BHeuine onu

HANOMWHAIOT PACTEHHs, HAIIPUMED KOPAJIOBBIE MOMMIIL ¥
AKTUHHUH.

Muorue noyBeHHBIE >KHBOTHBIE MMEIOT ye
¢hopmMy Tesia NI HATIOMHHAIOMIYIO BAIHK,

BoIblIMHCTBO HAB@MHBIX YKUBOTHBIX 1
palTcsa Ha KOHeYHOCTH. Jlerawmue sxugp
IOT PAa3BUThIe IIIUPOKHE IJIOCKOCTH — K
CeKOMBIX HJIM PACIPaBJIAIIINECH CKia
KaK y NJaHUDPYIOUIUX 6eloK-JIeTsar uyy

PBeoGpasuyio

PH ABMXXeHun ony-
OTHBbIe 061:)1‘{1-{0 UMe-

Tena,
Amepury,
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HasemMHO-BO3aylUHas cpepa

Boanas cpepa

Puc. 62. XusoTHble pasHbix cpen obutaHus

Pone XueoTHLIX B NMpupone n xu3Hn yenoseka. JusoTHEIe sBIIS-

e

OTCA BaXKHOM 4aCThIO IPUPOIHEIX COOBIIECTE. IToenas Tpy-
1Bl IDYTUX KHBOTHBIX, OTMEPIIHe OCTATK A PacTeHuu u apy-
THX OPraHM3MOB, OHH yYaCTBYIOT B KPYroBOpOTe BelrecTs,
CHOCOOCTBYIOT 06PA30BAHMIO IOYBEI I MOBBIIIEHUIO €6 I

——

9-

10

——



lraaoka 06blKHOBEHHAA

Mopckown kor,
WU XBOCTOKON

LlepwieHb
06bIKHOBEHHbIV

KpacHobpioxas
XepnsHka

Puc. 63. ApnoBuTbie XMBOTHbIE

10
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nopoaAHns. Hd{uBOoTHBIE ABJAIOTCH ONBLIUTEIAMU MHOI'UX pac-
TeHHII 1 y4aCTBYIOT B PACIIPOCTPAHEHNUH UX CeMAH.

MHuOrHEe BOJHBIE YXUBOTHBIE CIOCOOCTBYIOT OUUIIEHUIO BO-
1Bl, YIABIUBaA U IOeAasi pasjaramiuecs OCTaTKH OPraHns-
MOB.

YeJOBEK UCIIOJB3YET dKUBOTHBIX B IIUIIY, IIOJIy4YaeT OT HUX
CBIPBE AJIsS IPOMBIILIEHHOCTA. OCHOBHYIO MacCy MPOAYKIIMH
yeJIOBEK I10JIy4aeT, BbIpaliuBasd CeJIbCKOX03AUCTBEeHHBIX MU~
BOTHBIX, HO IIPOMBICEJI YKMBOTHBIX B JUKOU IIPUPOJE TOXKE Ba-
skeH. OcobeHHO OoJsbllIOE 3HAUEHUE HMMeeT ITPOMBICEe] MOP-
CKMX KMBOTHBIX (MOJLIIIOCKOB, KPEBETOK, PHIO).

B To :Xe BpeMs HEKOTOPBIE YXUBOTHBIE BPeAAT UeJIOBEKY,
VHMUYTOXKAasI KYJbTYPDHbIE DACTEHUA, IIPOAYKTHI, U3JIeJIUA U3
KOXKH, IIepCcTH, AepeBa. IlapasuruuecKkue NpocTerIniue Ha-
HOCHAT OOJIBIIION BpeJ ITYeJIOBOJCTBY, PHIOOBOACTBY, *XHUBOT-
HOBO/JICTBY ¥ 3B€POBOJCTBY.

Muorue 00JIE3HH UeJJOBEKa TaKx e BBI3BIBAIOTCHA JKHUBOT-
HBIMH, HAIPpUMeED, aMéOHAasA [U3eHTepus, COHHAas 0O0Je3Hb,
MaJIApUs, FeJIJbMUHTO3bI, YeCOTKA U Ap. J{HBOTHBIE ABIAIOT-
cs MEePeHOCUYNKAaMU BO30yauTeNed pALa HHPeKIUOHHEIX 38-
fooneBaHu# (uyma, Tud um ap.). llpeacraBaAaT OIacHOCTH
AJA 4eJIOBEKA W AJOBHUTHIC $KUBOTHBIE (3MEH, CKOPIMOHEI,
IIayKu U HeKoTopkie Apyrue) (puc. 63).

OxpaHa XXuBOTHOro mupa. Pazsoobpasue »XMBOTHOI'O MHDa B IIO-
cJlefHee BpeMs HEYKJIOHHO CHHU)EKaeTca., OCHOBHOM TPHYH-
HOM MCYEe3HOBEHHNA MHOT'MX BHUJO0B HUBOTHBIX SBJSETCHA
IeATelILHOCTE UYeJoBeKa. Bripybasa Jgeca, pacnaxuBad CTe-
nu, ocymas 6oJsioTa, 4eJOBEK paspylraeT MecTa OOMTaHUSA
’KUBOTHBIX, ¥ B pe3yJibTaTe WX YHMCJIEHHOCTH YMEHbIIIaeT-
cs. TosrbKO mmocjie TOro KaKk MHOTHUE BHABI YKMBOTHBIX HCUe3-
JIA TOJHOCTHIO, JIOAW CTAJd NOHUMATH, YTO HAHOCAT He-
ONPaBUMEBIH ymiep6 BUAOBOMY MHOroo0paswuio IPUPOABI
U 4YTO XMBOTHBIE, KaK MU Apyrue OopraHm3Mbl, HYXAAIOTCH
B 3allluTe.

MBHoOrue KUBOTHBIE 3aHeceHbl B KpacHyio kHUTY Poccuii-
ckoit Pegepanum (puc. 64).

Bosee moapo6HO CO CTPOeHUEM ¥ MHOro0OpasueM KUBOT-
HBIX, UX POJIBIO B IIPUPOJE M KU3HU YeJIOBEKA Bbl IIO3HAKO"
MUTECE B 8 KJIacce.
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ObHbIKHOBEHHbLIN
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Puc. 64. XXnBoTtHbie, 3aHeCEHHbIE B KDAaCHYI0 KHUry
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XHMBOTHBIE. NPOCTENLUUE, WU OOHOK/ETOYHbIE.
MHOIOKJIETOYHbIE. BECNTO3BOHO4YHbIE )KXMBOTHBIE.
NO3BOHOYHbLIE XXUBOTHbIE

Bonpocsi

1. | Kakux X1BOTHbIX OTHOCSIT K MPOCTEALLUM, Un OAHOKNETOYHbIM?
2. | Kakue pyHKUMM BBINOMHAET KNeTKa OHOKIETOYHOrO XXWBOTHOrO?

3. | Kakux XMBOTHbIX OTHOCSIT K MHOIMOKIETOYHbIM? HazoBuTte ux obuwme
MPU3HaKW.

4. | Kakunx X1BOTHbIX Ha3bIBalOT 6€CNO3BOHOYHBIMMN?
5. \Kaxnx >KMBOTHbIX Ha3bIBAOT NO3BOHOYHLIMU?

Mogymante

Lﬂoqemy HEobX0AMMO COXPaHUTL pa3HooBpasne XMBOTHOrO MUPa Ha

nnaHere?
A

3agaHue

Ncnonb3ya OONONHUTENbHBLIE UCTOYHUKU MHDOPMAaLMK, B TOM YUCHe
M pecypcbl ceTn UHTepHeT, BbIICHUTE, Kakne BUAbl XXUBOTHbLIX BaLle-

ro permoHa saHeceHol B KpacHyio kHury. MoarotoBbte coobLieHMe
M Npe3eHTauUmIO 1 BLICTYNUTE Nepes KIacCcoMm.

3HaerTe Jin Bbl, 4YTO...

Okono 400 BMAOB XMBOTHbIX 3aHECEHO B MEXAYHapOLHYIO KpacHyto
KHUIY.

KpaTtkoe coaepxaHue rnasbl

AR A N E NN RN N

Knerka — aneMeHTapHas eAWHUIAa KMU3HH Ha JSeMie.
Ona obnagaer BceMu MpU3HAKAMU KUBOTO OpraEuaMa. JKu-
Bble OPTaHU3MEI AEJNATCA HA KOANECPHBIE, HIH IIPOKAPHOTHI,
U AZlepHbIe, NI 9YKapUuOThI.

Knerka moxpeITa Hapy»XHOH MeMOpPAaHOM#, BHYTDEHHEE CO-
AEPIKUMOe KJIETKH Ha3bIBaeTCd MUTOILIadMoM. B miuronias-
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M€ HaXOAHUTCs sAPO, CoAepIKALIee HACIECTBEHHBIIN MaTepu-
aJ1, 1 OPTaHOMIbI, BLIIOJHAIOIME pAa3JudHble (PyHKIMN.
UBBIE OPraHM3Mbl Ha HaIIeH IJIaHeTe OYeHb PA3HO00-
Pa3HBI U MHOroOuYucJeHHbI. K 1oA/epHbIM Oprainu3mam, nJm
IIPOKapuoTaMm, He UMEIOII[UM B KJeTKe 0(DOPMJIEHHOT'O s/ipa,
OTHOCATCA OaxTepuu. K sagepHbIM opraHu3mMaM, HJIH :-)yrlc"a-
PHOTaM, OTHOCATCH I'PUOLI, PACTEHHs U KABOTHDBIE (pUC. 65).
Bupycer — mexnerounas dopma xxusan. OHU ABIAIOTCH
BHYTPHUKJIETOUYHBIMH IapasuTaMu Apyrux opranHmusmMosB.
JI1060if OpraHusM — OJHOKJIETOUHBII UM MHOTOKJIETOY-
HBIA — IIPeJCTaBJsAET COOOH CJIOMHYIO CaMOCTOATENbHYIO
CaMOPeryJIMPYIOIYIOCsa MuByIo cucremy. On oOMeHnBaeTcs

BEIIECTBOM M JHEprueil ¢ OKpysKaloijeil cpesoi, crocoben
K PA3MHOMEHMIO.

becno3BoHOYHbIE
XUBOTHbIE

MO3BOHOYHbIE
XUBOTHbIE

PacTteHus

lNpocTenwne

Puc. 65. MHOroo6pasue X1BbiX OPraHM3mMoB
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Fnaea

OpraHnsm
n cpena ooutaHua
e P i I N

Kaxabiih BUA opraHM3mMoB Ha Hallel nnaHeTe MoXeT
CyLLeCTBOBaTb TOJIbKO B ONpeAenéHHbIX, COOTBETCTBYIOLUX €ro
NOTPEBHOCTAM YyCnoBUAX. BCE, 4TO OKpyXaeT XvBble
opraHusmbl u obecnevynBaeT ux BCem HeoGXoauMbIM NS
XW3HW, NpeacTaBafeT ux cpeay odbuTaHusa. Ycnosus cpeabl
OKa3bIBAIOT onpenenéHHoe BAusHue (NonoXxXmTeNnbHoe Uu
OTPpMLaTEeNbHOE) Ha CYLWEecTBOBaHUe U PacNPOCTPaHeHUe XUBbIX
OpraHu3MoB. B CBA31 C 3TUM yCNnoBus cpeabl paccMaTpPUBaIOT
Kak 3konoruyeckue pakropbi.

W3 aToih rnasbl Bbl y3HaeTe

B O cpenax obuTaHnsa OpraHU3MOoB;
m 00 3Konormyeckux GakTopax v ux BAUSHUM
Ha XWBbieé OpraHU3Mbil:

B O pacnpeAeneHnn XnBbix OpraHM3MOB Ha NIaHeTe:
B 0 XO39CTBEHHOM AEATENIbHOCTU YEN0BeKa B NPUPOAE:;
m 0 HEO6XOAMMOCTU OXPaHbl NPUPOAbI;
= 06 0c060 OXpaHAeMbIX MPUPOLHbLIX TEPPUTOPUSIX;

B O TOM, KaKkoe y4yacTue B OXpaHe Npupoabl MoxeTte
APUHATE JINYHO Bbl.

Bbi HAyyuTecob

m 0OBLACHATL B3aMMOCBSA3b CTPOEHUSI OPraHU3MOB
C yC/IOBUSIMM Cpeabl 0BUTaHUs;
B BbISIBNATb NOCNEACTBUA OEeATENbHOCTU
yenoseka B Npmpoae;
N NpUHUMaThL JINYHOE NOCUJIbHOE y4HacTue B oxpaHe
OKpyXaloLwen cpeabl.

TPy
o ore bl A

it S LS D
L SR Y I




§ 16. Cpenbl o6uTaHus opranuamos

1. Yro Takoe Guocq)epé?

2. Kakue cpeant oOMTaHUA OPraHM3IMOB BaM U3BECTHBLI?

Cpeabi 06uTaHus opraHnamoB. Cpedoti 06umanus HABHIBAIOT BCE

TO, UYTO OKPYXaeT XUBOU opraHmsm B npupoae. Ha Bemie
CYILIECTBYIOT YeThbIipe OCHOBHBIE Cpelbl OOUTAHMS, OCBOeH-
HbI€ U 3aCeJIEHHbIe OPraHU3MaMU. JTO HA3€MHO-BO3LYIIHAS
cpelxa, BoAHAfd, MOYBEHHAs M, HAKOHEI], CAMM OPraHU3ME
MOT'YT ABJIATHCA CPeAOd OOMTAHUA JIJs APYTUX OPraHU3MOB
(puc. 66). Kaxxpaa us aTux cpeji IMeeT CBOU creluUUeCcK ue

i
o

Puc. 66. Cpeabl 06uTaHns opraHn3amosn

1"
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yCJIOBHA KU3HU, U KaXX/IbI OpraHuaM npuciiocabjmBaercsa
K TeM cIemu(PUUIecKuM YCIOBUAM KU3HU, B KOTOPBIX €My
NPUXOAMTCA cyliecTBoBaTh. IToaromMy Tak BeJIHMKO MHOT'000-
pasue JKUBBIX OPraHM3MOB Ha Hallley IJjaHeTe.

MpyUcnocoGNeHHOCTL OPraHN3MOoB K cpeae oburtauua. Hazemno-
6030ywnasn cpeda Gonee CIO¥KHA U PasHOOOpasHa, 4eM

apyrue cpeabl (puc. 67).

Jlety4an
MblLLb

31nMopOoa0K

|

i Jlacka
Jiarywka ¢/
" MypaBbW

Puc. s
-——_._9_7:'__0_6”1'31'91114 Ha3eMHO-BO3AYyLLHON cpeabl
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HaunGonbinee snavenne nus KHUBYIIHUX B HeH OpraHuamop
HMEIOT CBOHCTBA M COCTAB aTMOCHEpPH — BO3AYIIHOH 060-
mouKH 3eMun. IInoTHOCTH BO3AYXAa ropasmo Hmxe ILJIOTHO-
CTH BOIRBI, IIO3TOMY V Ha3eMHBIX OPraHH3MOB PA3BHTEI OTOp-
HbI€ CTPYKTYPBI — BHYTPEHHHUH H HAPYKHBII CKeJIeT.

Temneparypa Bosgyxa MOKeT MEHATHCH OUYEHD OnIcTpO
H B IIHPOKOM JHana3oHe, IO3TOMY KHBYII[HE HA CYIIe opra-
HH3MBI HMEIOT MHOI'OYMCJIEHHBbIE IIPHCIIOCOOJeHUS, MO3BO-
JAIOIHE BBIAEPKHUBATH Pe3KHe Ilepenaibl TeMIIePaTVDHI.
Y OPraHHM3MOB, KHBYIIHX B YCIOBHAX Pa3JIUYHOM BJIAXKHO-
CTH, TaK¥e BbIpaboTauch creruaabHble IPUCIOCOOIeHUS.,

BaxHoe 3HaYeHHe 11 OPraEU3MOB Ha3eMHO-BO3AVIIIHOH
CPeAbl HMeeT XHMHYECKHI cocTaB Bo3ayxa. IlosTomy 3a-
I'PA3HEHHEe BO3AyXa OKa3blBaeT HeraTHBHOE BO3JelCTBHEe Ha
)KHUBbI€ OPraHUu3MBbI.

Boda cayxur cpenoit o6uTaHUS IS MHOTHX OpPraHU3MOB
(puc. 68). 113 BOABI OHU MOJIYYAIOT BCE, YTO HeoOX0QMMO UM
Anst KU3HH. OCOOEHHOCTH CTPOEHHS BOLHBIX OPraHHU3MOB
ONpenenAarnTca PU3NYECKUMH H XUMUYEeCKUMU CBOMCTBAMH
BOJEI,

Bona ofnagaer Bertankumsaromeit CUJIOM, €€ ILJIOTHOCTH
Oosbiie, 4eM y BO3AyXa. ITO CBOMCTBO ITO3BOJISET MHOIHM
OpraHu3MaM MNapuTh B TOJIIE BOABI. K HHM OTHOCHTCS KAK
MHOKECTBO MEJTKHUX DACTeHH! U KUBOTHBIX, TAK M JOCTATOU-
HO KDYIIHBIE OPTaHU3MBI, HAIIDUMED MeAy3bl. ¥ AKTHBHBIX
MIJIOBIOB (PBIOEI, NeTbMUHBI, KUTHI i Ap.), KaK IpaBMJIO, 00-
TeKaemas (popMa Tejia, & KOHEYHOCTH B BU/E IIIABHUKOB MK
Jact. MHOrue BOOHBIE OPraHW3MEbI BeAYT MaJONOABUIKHBI
1 NlarKe PUKPeIUIEHHBIN 06pas sKusHwu, HalpuMep KOpaJijio-
BbI€ TIOJIUIIEI.

Boza cmoco6ra HakaniuBaTe u YAEPXKUBATE TEILI0, B CBA-

SH C 3TUM B BOJie He ObIBAeT TAKUX pesKux KoJiebaHuii TeM-
Neparypsl, Kak Ha Cyliie.

ITowea — BEePXHMIL PRIXJIbIiH cir0f ¢

ymu. OHa coctouT U3
HEOPTraHMYeCKHX BEIeCTB (MUHepanLnpx Coseit, BOMEI, BO3
= e *» . B a3



Pwuc,

68. Obutarenu BOAHOM cpeapl




AyXa), a TaKKe COUEPIUT MHOIO OPraHUYeCKUX BellecTy
(ocTaTKM pacTeHU U IKUBOTHBIX, IIPOJAYKTBl UX PA3JIO#e
HUA — 1neperdoi). B nouse oburaior 6axrepuu, rpubel, dep-
BHM, HACEKOMBbIC 1 UX JIMYUHKHN U JIaxKe TaKue KPYHHbIe #y-
BOTHbI€, KAK KPOTHI U 3eMmyepoiku (puc. 69).

Orpomuyio posas mousa urpaer B Kus3Hu pacrenuin. Ong

‘obnazaerT 0coOLIM CBOMCTBOM — I[JIOJOPOAMEM, CIOCOOHO-

CTBIO ODecneumBaThL PACTEHUsA NUTATE]LHLIMUA BeLIeCTBaAMY
W BJIArOM, CO3JaBATh YCJIOBUA JJIA UX HUSHEIEATEeIbHOCTH.
Yem Gosbiie B nmoupe MuHepasbHLIX BEIECTB U IE€PETrHOE,
TeM OHa 1ogopoaHee. OT MaOHOPOAUS ITOYBLI 3aBUCUT YPO-
XKau BO3/IEJILIBAEMBIX KYJIbLTYP.

ITouBa mocrenenHo ucromaercs n3-3a TOro, 4YTO KaK/Ibli
cOOp ypoKasi YHOCUT M3 IOYBLI KAKOe-TO KOJUYECTBO Be-
nIiecTB, obecrneymBaIUx eé miaogopogue. YTobbl BOCHOJ-
HUTh UX COJep)KaHue, B ITOYBY BHOCAT OpraHU4YecKrue U MU-
HepaJibHbIe yIOOpeHud.

Tena mnozux Opzanuiamoé MOTYT CIYHKUTH CPeAoH
obuTaHmsa s Apyrux oprasusmoB (puc. 70). YcaoBud
KU3HU BHYTPU APYroro OopraHusMa OTAUYarTcd OOJIBIINM
IIOCTOSTHCTBOM II0 CPABHEHHUIO C KM3HBIO B JIpYI'MX Cpelax.
ITosromy opranusmsbl, HaxojadAlue cebe MecTo B TeJjie pac-
TeHUIM MU KUBOTHBIX, YACTO ITOJHOCTHI YyTPadyWBaKT Op-

raHbl 4 Jake CUCTEeMbI OPraHoB, He0OX0oAUMbIe CBOOOJHOKA-
BYIAM BHAAM.

BOOHASI CPEAA. HASEMHO-BO3/1YLLUHASl CPEfA. MO4YBA
KAK CPEOA OBUTAHUSI. OPTAHU3M KAK CPEZIA OBUTAHUS

Bonpochbi

2.
3.
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Kakue cpenbl 06UTaHUA XUBbIX OPraHU3MOB Bbl 3HaeTe?
Kakue CBOUCTBA XapakTepHbl AJ19 BOAHON cpenbl 0butaHmns?

Moyemy cuuTaloT, 4TO HAa3EeMHO-BO3AaylIHaa cpena 6onee crioxHa U
pa3HoobpasHa, 4em BoaHasa?

YT10 Takoe no4sa?

KakoBa posib NOYBbI B XU3HW pacTeHnin?

B 4€M COCTOAT OCHOBHbIE OCOGEHHOCTU OpraHM3amos, NCMONLI3YIOLLUX

Qena LPYrux opraHMamMoB 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 cpena oburtaHus (6akrepun B Tenax apyrmx
OpraHu3mos)

Mogymanrte

;
nee MHOroo6pasHbl, 4eM B BOOHON?

MoyeMy opraHnamel, obuTalolme B Ha3eMHO-BO3AyLLUHOM cpeae, 60-

2. | Kakve npenmyLLecTBa U HEQOCTaTKUM MMEET OpraHM3MeHHas cpena
0BUTaHMA NO CpaBHEHUIO C APYIMMY CpeaaMn?
3agaHue

Mcnonb3ys martepuanbl y4ebHuka u nHOopMauuilo JONONHUTENbHbIX
WCTOYHUKOB, @ Takxe 1 cBou HabnoaeHuns, npuseaute 3—4 npumepa
0coBeHHOCTEeN CTPOEHUA OPraHn3MoB, CBA3AHHLIX C UX NPUcnocob-
NEeHHOCTLIO K cpeae obutaHus.

3anaHvs ana mMobBo03HATE/NbHbIX

116

lNposeaute HabMNOAEHUA 38 XNBOTHLIMU N PaCTeHUAMU BaLEro perwn-
oHa. Kakune ocob6eHHOCTU UX CTpoeHus n obpasa XusHu, no Bawemy
MHEHWIO, CBA3aHbl C NPUCNOCOOBNEHNEM K YCNOBUSAM cpenbl obura-
HUA? Ucnonbaysa pesynbraTthl CBOUX HAGNOAEHUN, B Tom qyucne cob-
CTBEHHble PUCYHKW, poTorpadumn, Tabnuubl u cxemsl, a Takxe nHoop-
Mauuvio U3 AONONHUTENbHBIX UCTOYHUKOB, NOArOTOBLTE coobuieHue

Wnn Npe3eHTauuto 0 NPUCNOCOGNEHNSAX OPraHU3IMOB K
cno "
Okl BuTtaHug, * AU ape



§ 17. 3xonoruseckue dakTopbI
M MX BIMSHME Ha XXWBbI€ OPraHn3mbil

.o e e 000 de 000

1. 470 M3y4aeT 3KoNnorma?
2. Kaxme paxTopbl cpeabl, BAMKAIOWWE Ha OPraHnu3msbl, Bbl 3HaeTe?

YCNnosus X13HNW OPraHu3MoB. YeanoBus cpeabl OKa3bIBAIOT OIpee-
JIEHHOEe BIMsHME (ITOJOMXHUTEJbHOE WJIA OTPHIlaTeJbHOE) Ha
CVIIIECTBOBaHHE M reorpaduueckoe pacnpocTpaHeHHe M-
BBIX OPraHM3MOB B IIpUpoAe. B ¢BA3M ¢ 3TUM yCIOBUA CPebl
PacCMaTPHUBAIOT KAK 3KOJOruyecKue axTopshl.

Jxonornyeckue GpakTopsbl. IKoJorudyeckue (hakTopsl 0OUeHb MHOTO-
o0pas3HBI KaK II0 CBOEH IIPHUPO/JE, TAK ¥ IO BO3AEeMCTBHUIO HA
’KUBBIE OPraHMU3MBI. ¥CJOBHO Bce (haKTOPhI Cpelbl Ioapasje-
JISIOT Ha TPM OCHOBHBIE I'PDYNILEI — abuomuveckue, 6uo-
muuecKue U aHMponozeHHble.,

AbuoTuyeckume GakTopbl — 370 (hakTOPLI HEKUBOM NPUPOAbI, IIpe-
KIe BCero KJMMaTH4YeCKHe: COJIHeUHBLI CBeT, TeMIlepaTy-
pa, BJIA)KHOCTBh, ¥ MECTHBIE: pesibed, CBOMCTBA IIOYBHI, CO-
JIéHOCTh, TeUeHHsd, BeTep, paguanusa U T. I. ITU (GaKTOpkI

Puc. 71. BnuaHve ceeta Ha pa3suTue IR
oayBaH4uka: A — nNpu IpKOM OCBeLLeHun; A 4
B — npu HepOCTaTOYHOM

OCBELWeHn (B TeHWn)




MOT'YT BJIMATH HA OPTaHU3MBI IIPAMO, T. €. HEIIOCPE/ICTBEHHo,
Kak cBeT MJM Temno (puc. 71), 1mbGo KOCBEHHO, Kak, Ha-
npumMep, pesibed, KOTOPBINA 00YyCJIOBIMBaeT AeHCTBHUe nps-

MBIX (PAKTOPOB — OCBEMIEHHOCTH, YBJIAXKHEHUsH, BeTpa yu
OpO4YHX.
BuoTnyeckue GaKkTopbl — 3TO BCEBO3MOYKHBIE (POPMBI BIUSAHUA KU-

BBIX OPTraHM3MOB APYT Ha Apyra (HanpuMmep, ONbLIeHUE pac-
TeHUH HACEKOMBIMM, KOHKYPEHIIMA MeXXIy OpraHU3MaMu
OAHOT'O MJIM Pa3HbIX BHIOB 3a IMUIIY, CBET U T. 1., IOelaHue
OAHMUX OPraHU3MOB JAPYrMMH, NapasuTU3M) U Ha Cpeny
(puc. 72). BuoTnuyeckue B3aMMOOTHOIIIEHUS UMEIOT YPEe3BhI-

YaWHO CJIOXXHBIA U CBOe0OpAa3HbIN XapaKTep U TaKKe MOI'YT
OBITH NIPAMBIMU U KOCBEHHBLIMU.

AHTpONOreHHubie pakTopbl — 3T0 Bce Te (GOopMEI JesATEeIbHOCTH Yeo-
BeKa, KOTOpPhIe BO3/IeHCTBYIOT HA €CTECTBEHHYO IIPUPOJAHYIO
cpeay, U3MeHAd YyCJOBUA OOMTAHMA KUBBIX OPraHU3MOB,

UJIU HEeNOCpeIACTBEHHO BJIHUAIOT Ha OT/e/IbHble BUABLI pacre-
HUH U JKUBOTHEIX (puc. 73).

Puc. 72. OnbineHve pacTeHnin HACEKOMbIMY
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3. AHTpOnoreHHsIe haxkTop:!

B cBOI0O Ouepe b, OPTaHU3MbI CAMU MOTYT OKa3bIBATh BJIN-
fAHUe Ha YCJIOBUA CBOEro cyllecrBoBaHusa. Hanpumep, Hanu-
Yye pacTUTEeJBHOIO IOKPOBA CMAIYAeT CyTOYHbIE KOJIe0aHNA
TeMIepaTyphl BOJIM3M IOBEPXHOCTH 3eMJIH (II0f IOJIOTOM Je-
ca MJIM TPaBbl), BAAAET HA CTPYKTYPY M XMMHUYECKHI COCTaB
IIOYB.

Bce akosiormnueckue (paKTOPHI OKA3LIBAIOT BIIMAHAE HA OP-
raHu3Mbl, HO 0COOEeHHO 3aMeTHbIe M3MEHEeHUs BO BHEIIHEM
00JIMKe ¥ BO BHYTPEHHEM CTPOEHUU OPraHM3MOB BbI3BIBAIOT
Takue (HaKTopbl HEKUBOW NMPUPOJABLI, KAK CBeT, TeMIlepaTy-
pa, BJIaXXHOCTh.

3KOJIOrMYECKUE DAKTOPbI: ABUOTUHECKUE, BUOTUHECKHE,
AHTPONOrEHHbIE
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Bonpocsi

1. | 410 Takoe akonoruyeckue dakTopbI?

2. | Kakne rpynnsl akonoruyeckumx PaKTOpOB BaM U3BECTHBI? Kakopg yy
B/IMAHME Ha OpraHnambl?
NMogymaiire
Kakne ocobenHocTn CTPOEHUA W XWUSHEOEATENbHOCTU pacTeHun
VI XXMBOTHBIX, Ha Ball B3rNsA, CBA3aHbl C NPUCNOCOBIEHMEM K YCAOBU-
AM XU3HN?
3agaHume

MNpueeanTe Nnpumepsl BAUSIHUS aHTPOMoreHHbIx GakToOpoOB Ha NPUPO-
Ay B Bawem pernoHe. O6cynute aToT BOMPOC B Kfiacce.

§ 1 8 = Ce30HHbIe UBMEHEHNS B XXU3HU
OpraHu3Mon

UL IR B BN BN BN BN BN BN BN ]

1. Y7o Takoe akonorunyeckme pakropbi?
2. Kaxue cpensl 06UTaHna OPraHMaMos Bam U3BECTHLI?
3. Kakue ce30HHbIE U3MEHEHUN Y OPraHu3MOoB Bam M3BECTHWM?

Ce3soHHbie nameHeHns. BaanMoCBA3hL OPranmsmMos u cpens! ocobeH-

HO XOpOIIO BU/HA DU OBHAKOMJICHUHM C PEAKITHAMU e oou-
TaTeJerd HA M3MEHEHUs BHEUIHUX YCJIOBUIX IIDK CMeHe Bpe-
Mé€H rozia. OpraHusmMel mo-paszHomy PEATMPYIOT HA Ce30HHEIE
M3MEeHEeHUs Kaumara. Menkue MJIEKOIUTaIomMe, Harnpumep
TIOJIEBKY U JIECHBI® MBIIIY, 3UMYIOT, BIagas B CUAYKY U nps-
Yyach B YKPOMHBIX MecTax. Y MHOrmx "KUBOTHEIX, 06uTAaO-
IUX B YCJIOBUAX CYPOBOM 3UMBI, K HacTymrenuso X0JIONOB
MeX IyCTeeT, YBeJUYMBAETCH ero armma. Bﬂaro,uapﬂ P
OHHU JIy4lle COXPAHAIOT TEILIO CBoerg Tena. B page o My
€B MeHAeTCA M OKpacKa, Kak aTo HPOHCXO,H,HT, Haﬂp;:z:z-
12



puc. 74. 3asu 6enak a3umon (A) n netom (b)

y saifina-6enska (puc. 74). Takue npucrnocobgeHnA MOMOTa-
JOT »XKMBOTHBIM He TOJIBKO yOepeubcd OT X0JIoAa, HO ¥ MaCKH-
pPOBATHCH OT BPAroB.

Murpauvu. Emé oJHUM IMINPOKO PACIPOCTPAaHEHHBIM rmpucnocobie-

HHAeM K HeOJIaronpuATHBIM YCJIOBUAM Y MHOTUX MKHUBOTHBIX
ABJIAIOTCA MU2payiil, VI IepeMenleHns, ITO MOryT OHITH
mepeMelleHus B HOBbIe yOe)xkuIlla Wi MaccoBble Ilepecee-
HUA B MHBIe KAMMaTHUYecKue objgacTtu (Hampumep, esKerof-
HbIE TIepPeJISTHI ITHIL, MUTPAIH CeBEePHBIX OJIEHEe U T. L. )
PacTeHnna M NPUKPEILIEHHBIC dMHBOTHbIE MepeMellaThCs
He MOT'YT, 3aTO KUMEHHO y 9THX OPraHU3MOB CEe30HHbIE H3Me-
HeHUA HepeIKO ITPOSABISIOTCA Hauboee ApKo. Tak, MEOTHe
pacTeHUs OCeHbIO COPACHIBAIOT JIMCThS, & BECHOM, C HACTY-
IJIeHHMeM TEéIJIbIX AHell, OHM BHOBb PacImycKaioTcd {puc. 79).

AHabuo3. OcobriM npucnocobieHreM K HeOIaronpuATHEIM YCIOBUAM

ABJseTCa aHabuo3 — COCTOAHNE OpraHui3Ma, IIpu KOTOPpOM
*KU3HEHHBIE IIPOIleCChl HACTOJIIBKO 3aMeJIAI0TCH, YTO OTCYT-
CTBYIOT BCe BHAVMBbIe IIPU3HAKM JKM3HH. TaKkoe COCTOAHHE
XapaKTepHO IJIs CIIOP, CYXWX CeMsAH, NJA OJHOKJIETOYHBIX
OPraHu3MOB, HEKOTOPBIX UYepBed, UJIeHUCTOHOTHX, 3€MHO-
BOAHBIX. B cocTosgsHMM aHabmo3a OpraHu3Mbl MOTYT IIEPEHO"
CUTh KpaliHe HeOJaronpuAaTHBIE YCJI0BUA, HAIIPUMED r1yoo-
KOe IpoMep3aHMe.

CE3OHHbIE UBMEHEHUSAA. AHABMO3. MUIPALIAA
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Puc. 75. Cakypa (SnoHckasi BULLHA) B pa3Hoe Bpems roaa

Bonpochsi

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

2. | Yto Takoe Murpaums XMBOTHbIX? MpuseaunTe npumepsi.

3. | Y7o Takoe aHabuo3?

Mogymaiire

bem OOBACHSIIOTCA CE30HHbIE ABNEHUS B XU3HU OpraHnamoB?

3unaere sim 81, 4TO...

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 BNAXHOrO ce3oHa 06pasyloTCs CpaBHUTENLHO KPYrHble
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nucTbs. Bo Bpema Bonee 3aCylnsoro Cea0Ha OHW ONagatoT, a Ha

CMEHY UM MPUXOIAT MENKNE JINCTbS UIn Yelyinkn. iHoraa ncyesaet

W Takasi IMCTBA, a pacTeHne NPOBOAUT HauboNee 3aCyLUNUBLIN nepn-
; O NMULLb C 3€NEHBIMKU CTEBNAMMN 1 KONKOUKaMMU.

§ 19. NMpupoaHbie coobuiecTBa
,jse000000 00000
1. Kakue cpenbl 0GMTaHUA OPraHM3mMoB Bbl 3HaeTe?
2. Kakoe BNUsIHME OKa3bIBAIOT aKonoruyeckue hpakTopbli Ha OpraHnu3mbi?
3. Kak 0praHuamsl NpucnocabiMealoTcs K yCII0BUSAM cpeabl 0GMTaHna?

NpupoaHoe coobuiecTso. B npupone pasubie BUAbl OPTAaHU3MOB HE
M30JIMPOBAHBI ONUH OT APYTroOro, a KUBYT COBMECTHO, o0pa-
3y eCTeCTBeHHBIE TPYIINUPOBKU, HAa3bIBaeMble CO0OuLe-

Puc. 76. NpupopHbie coobulecTsa
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cmeéamu. Ha popmupoBanme KaxJoro IPpUPOZHOIO COO0G6-
IIECTBA OKa3BIBAIOT BJIMAHHE pPA3IUYHbIe B3KOJIOTHMYECKHE
PaxTopEI, Mpexkze Bcero aGmoTHUECKMe: BIAXKHOCTb, OCBe-
II€EHHOCTh, TEMIIEPATypPAa, THII [I0YB 1 T. .

Cucrema, ob6pasoBamnas B pesysbraTe B3aMMOAEHCTBHUA
"KHBBIX OPTaHU3MOB Me ]y co60i 1 aGuoTHUeCKO# Cpenoi,
B KOTOPO# OHM OOHUTAIOT, HaszbIBaeTca akocucmemou (oT
rped. ollkoc — XKUJauIle u cucmema — obobeguaenue). B 3a-
BHUCHMOCTH OT YCJIOBUH MOTYT c(hOpMHPOBATHCA TAKHE 3KO-
CHCTeMEI, KaK CTenH, 60s0Ta, 6epésoBrlil Jec, CMeNIaHHBI i
JIeC, eJIOBBIN Jiec U T. A. (puc. 76).

Bce opranuaMel npucnoco6iess! K YCIOBUSIM COBMECTHOM
FKHUSHH, CIOXHUBIINMCA B coOobIIecTBe, U 3TO 00'bACHAET BU-
AOBOH COCTAB, GOPMHUDYIOMINHCA B KAMKIOM U3 HUX.

Puc. 77. CmeHa coobuiecTtB: A — 6epé30Bbii Nnec;
B — 6epéaosblit nec c NOApPOCTOM enun; B — cMelwaHHbIn nec; M — enoswiii nec
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Ko aROIOTIHECKIE YEAORIE MORARIOTeN, TO HPOMCXOJANT
CMEONA NPUPOARIN cootmeern. Hanpumoep, n Oepoaonom e
¢y XOPOIIO PACTYT TEHORKHOCIIHIE ean, C rogamu eaeil
cTanOBRUTCR BCe Goanue, N Oepesonntil Jee npenpaneTes
g ememaninit. B reun ONO MOAOARIE CROTONI00IRKIE Gopean
PACTH HE MOV, LIpoxoAIT BpeMst, it erapuie 6epean nornba-
OT, & MOJTOAKE HO BRDRKHBAIOT B TOHN eaeit, 1 eMetnaHHbIA
26C MPERPALIIACTCR B QOB 110/ HOJOTOM ROTOPOTO PACETYT
POTBKO TOHEBRIHOCINERIE pacrenns (pue. 77).

Bee o0nrare it cootmecTa CBASAHKL MEXAY coboit, oka-
ARBAIOT B3AHIMHOO BIAHSHIE JPYI HA Jpyra B COCTARAAIOT
exnnoe nenoe. lloaromy npi eMmene coodecTsa H3MeHACTCA
HE TOABKO PRCTHTEONALHKIL, HO I AKHBOTHHIT COCTAB DKOCH-
CTEeMRKI.

Coctas coobuwecrtsa. O cocrase cooldiecTsa CyJAdT, pexxje BCero,
7O BIL1I0OBOMY pasnooOpasnw. lloa pasnoobpasuem nonuma-
0T BIL1OBOE Gorarcrso coobuecrsa. PasnooOpasne dXHBbIX
OPraHH3MOB B II€PBYIO OUEPeAb ONpeJe/AeTes KJINMaTHie:
CRHMH harkTOpaMi.

Hauboasniee BIOBOE OOraTCTBO OTMEYEeHO B coolige-
CTBAX BJIAMNKHBIX TPONHUECKHX JIECOB, B KOTOPBIX TOJBKO
APEeBEeCHEIX BHJ0B PACTEHNIT HACHHTHIBACTCH GoJiee ABYX ThI-
cHY.

B cpeareii nosaoce Poceni HANOOJMBIIHMM BHAOBBIM pas-
HOOOpa3HeM XaPaKTepH3YVIOTCS CMellaHHble Jeca, B eJo-
BRIX Jecax BHJ0BOE paszHoo0pasne HHXe. B coobmecrnax,
HAXOAAIIHXCH B 30HAX CYPOBOI'0 KJMMATA, TAKHX, HANPH-
Mep, KaK TYHJIPBI, BHI0BOE paszHoobpasne OTHOCHTEJbHO

HH3KOC.

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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lfogymanre
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Movamy npmn cmene NPUPOANOIO COOBLBCTEA NPOUCXOANT CMeHa ero
BAOROIO COCTaARA?

3naere nn asbi, vro..,

Bunonoe pasnooBpaane coobuiecTsa CBA3AH0 HE TONLKO C KIIMMATH-
HOCKUMN YCNOBUSIMU, HO U C NPOAOITIKUTENBHOCTLIO PA3BUTUA 3KOCK-

CTembl. Hanpumep, B rakom apesiem osepe, kak Baikan, TONbko
b padkos-6okonnasos oburaer 300 BUAOB.

§ 20. B3aanmocBsaan opraHnamMosB
B cooOwecTBe

1. Kakue opraHmambl OTHOCATCH K aBToTpodam?
2. Yem opraHnambl-reTepoTpodbl OTAMYAIOTCH OT aBTOTPOdOB?

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

Hble BUABI OPTraHU3MOB B COOOIIeCTBEe OKA3BIBAIOTCH TECHO
CBA3AHHBIMHU APYI' C APYT'OM, HO BeJylilee MEeCTO B OTHOIIIeHU-
AX 3aHUMAIOT nNuUujeébvle C6A3U: ONHN OPTAHUBMBI CJIYIKAT
nUIel APyruM M CaMU HCHOJb3YIOT B NMUILY APYTIHe opra-
HU3MBbI. Biarozaps nuineBsIM CBA3AM MEXKAY OPraHU3MAaMU

B DKOCHCTEMEe MPOUCXOAUT HENPePHIBHLIA Kpyzoeopom
éewyecmeé u nepedaia Inepzuu.

Muuesan uenb. CxeMy NUINEBLIX CBA3EM OPraHuM3MOB cooOl1recTBa

MOXHO NPEeACTABUTH B BUJIE HAGOpa MapmpyTos, mo KOTO-

PBIM BEelIeCTBO M 9HEPIrusd nepesarTes oT o

K npyromy. Kaskawiit us atux mapmpyros HasbIiBaercs nu-

weeoil yenvro. IIpocTeiM npumepom HUINeBOM menm sigyys-

eTcs TOCJeOBATeNbHOCTh: OJHOKJIETOUHLIe BOLOpoCTM —
KPeBEeTKM — IUHIBUHBL — TIONEHH (puc. 78),

B numesoit nenm ocymecrsisercs o

IIOTOK BEIEeCTBA U dHEPIUM OT OXHOI I

K apyroit. IIpu TOM MCTOYHMKOM 3He

AHOT'O OpPraHu3Mma

AHOHampage
PYINer opray
pPruun

HHBI
HU3MOB

» Kag HpaBHJIO,
12




Tonexu

OaHOKNEeTOYHbIE
BOAOPOCU

KpeseTku MUHrBUHBI

Puc. 78. Npumep NULLEBOWN Lenu

CIIY#KHAT DHEPIHs COTHEUHOTrO CBeTa, KOTOPYIO PACTEHUA IIpe-
06pas3yIoT B OpraHn4ecKue BellecTBa.

Muwesas ceTb. [ad J1060r0 coo0IecTBA MOMXHO COCTABUTH CXEMY
Bcex MUINEeBHIX B3AaMMOCBA3eil OPTaHU3MOB. JTa CXeMa uMe-
er suz cetu. Iluwesas cemsb coobiecTBa COCTOUT U3 IH-
[eBBIX Ilemei, Kamgad U3 KOTOPBIX ABIAETCA KaK OBI OT-
NeJTBHBIM KaHAJIOM, II0 KOTOPOMY I€pPefaloTCsA BeIecTBO W
sueprus (puc. 79). Ot KaHansl U300pakeHbl HA PUCYHKE
CTPEJIKAMH.

Pacrerusa-aBToTpodsl IPOU3BOSAT HA CBETY OPTaHUYECKHe
BeIlleCTBA U3 HEOPraHUYeCKUX. ITO OP2aAHU3MbL-LPOU3EO0-
dumenu, uin npodyyenmaut. Bece 1pyrue opraHu3mMel-TeTe-
poTpodBl HOTPEOIAIOT FOTOBbIE OPraHNYeCKHe BeIlecTBa. Jto
opzanu3mbi-nompebumenu, Ui KOHLCY MEHMbL. K suM
OTHOCSATCSH TPABOSAJHBLIE YKUBOTHBIE, XAIIHUKN M IIapasuThI.
Opzanusmvl-pa3pyutumenu, Win pedyyenmot, TUTAIOT-
Cs OCTATKAMY PACTeHUN U YKMBOTHBIX, & TaKKe NPOAYKTaAMHA
JKUBHeIeATeIbHOCTH JKUBBIX OpraHuaMoB. Mu mpeumyIne-
CTBEHHO sBISIOTCA OakTepuu u rpuOel. OHH paspymaioT
CJI0’KHBIe OpraHUYecKue BeIecTBa A0 IMPOCTBIX MHHEPaJb-
HBIX, KOTOpPBIe 3aTeéM CHOBA MCIIOJIb3YIOT PACTeHHA AJA IPO-
U3BOJCTBA OPraHUYeCKUX BeIlllecTB.
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CuBUPCKUM
Lenkonpsg,

Knewm
v nyxoeapl

Puc. 79. Npumep nuLLEeBOn ceTn coobLuecTea

COCHOBbI#
MUNNNbLLMK
(nnynHka)

MageHuua
(nn4mHKa)
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NULLEBAS LIEMb. MULLEBAS CETb. OPTAHU3MbI-
NPOV3BOAUTENN, WK NPOAYLEHTbI. OPTAHU3MbI-
NOTPEBUTENN, UJIM KOHCYMEHTbI. OPTAHU3Mbi-
PA3PYLUMTENW, WIW PEAYLEHTbI. KPYTOBOPOT BELUECTE
U NEPEQAYA 9HEPIMU B COOBLUECTBE

BonpocChl

—

BN

Y10 Takoe nuuieBas uenes?

Kakyio ponb B COOBWECTBE UrpaioT OPraHnamMl -NpONZeoamTenn?
KakoBsa posib B COOBUIECTBE OPraHn3MOB-paspylunTenein’?

Bnarogaps 4yemy B 3KOCUCTEME MNPOUCKOANT HENDEDEABHEAA ¥ [yl OO~

\\DOT BELLECTB U nepeaa4a aHeprnn?

Mogymawnre

MOXHO Nu cunTaTh Buocdepy caMmon BONLLION 3YOCUCTEMOR, BX K-
YaloLen Bce NpUpoaHbIe COOBLECTRBA HALLEN NNaHETH?

Ans Tex, KTo xo4yer 3HaTb 6onbLie

" B3aMOOTHOLUEHUSA OPraHn3Moe B COOBLECTEAX YPEIBLIYANHO CNOX -
Hbl U MOTMYT NO-Pa3HOMY CKNaAbIBATLCAH B PA3/INYHBLIX YCNOBUAL.
Tak, Mexay ocobaMun O[HOIr0 UIN PasHblX BUOOE BOZHUKAET KOHKY-
peHuus 3a Ny, CBET, MecTa 0buTaHua u 7. 4. B pesynwrarte koHky-
PEHLUUN MOXET CHU3UTLCA YUCNIEHHOCTL OCOBEen OAHOro euaa wunu
OOVH BUO MOXET NOSHOCTLIO BEITECHUTL APYrow.
XULLHNYECTBO — TaKOW TUM B3aUMOOTHOLLEHUA OPraHu3Moe, Npmu Ko-
TOPOM MNpeacTaBUTENU OAHOro BUAA NOEAAT NpeacTaBuTenen apy-
roro.
[Mapa3nTnam — 310 GopMa OTHOLLEHWIA, NPU KOTOPbIX OPraHn3Mel O -
HOro Buaa (napasuta) XuUBYT 3a CHET NUTATESIbHbIX BEWECTE OPrannz-
Ma apyroro euaa (xo3auHa). Napasntnam 630K K XULHUYECTBY, O4-
HaKO, B OTNINYME OT HACTOALLLEro XULLHWKA, NapasnT He ybusaeT xo34a-
nHa cpaay.
MN3BECTHO HEeCKOJIbKO AECATKOB ThiCAY BUAOOB NaApasUTUYECKUX HXU-
BbiX CYLLECTB, U3 kKoTopbix 0kono 500 AengaTCA Napasntamm 4eno-
Beka. B napasutnyeckme OTHOLWEHUs MOryT BCTyNnaTe pPacTeHwus,
XWUBOTHbIE, rpmbbl, HakTepun, a 48 BMPYCOB 3T0 BOOOLIE EANHCTBEH-
HO BO3MOXHbiIA CNOCOD CyLEeCTBOBaAHWUA, TaK KaK OHU ABNAKITCHA BHY-
TPUKNETOYHbIMU NapasnTamMn.
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KopeHb onneTtéH HUuTamm
rPUBHULbI TaK, YTO MPOUCXOAUT
o6MeH BeLwecTBamMm Mexay

KneTkamu rpuba n pacteHus

Puc. 80. MNpumep cumburosa pacteHuii u rpndos

CyLlecTByEeT U B3aMMOBbLIrOOHOE COTPYAHWYECTBO MeXAy OpraHvs-
MaMu. NMpUMepoM MOXET CIYXNTb CUMOMO3 pacTeHun (npexae Bce-
ro gepesbes) u rpubos. MPUbLI Nony4aloT OT AepPEeBLEB OpPraHuyeckue
BellecTBa 1, B CBOIO o4epeb, CO34al0T YCAOBUSA AN fydLlero norno-
LLIEHUS KOPHSMU AepeBbeB BOAbl M MUHEpParibHbIX conen (puc. 80).

8 21 . coobwecrea, coznaraemuie
YyenoBeKom

1. Kakue npupopgHbie coobluecrsa BaMm USBECTHbI?

2. Kak 4yenoseK MOXeT co3aaTbh npypoaHoe coodecTteo?

UckyccTBeHHbie coobuwecTea. Hapaay ¢ ecrecTBeHHBIMH COO0IIECT
BaMH, TAaKUMM KakK Jieca, cTend, 0osora, TYHAPHI H T. A
CYIIeCTBYIOT M HCKYCCTBEHHBIE COOO0IecTBa, CO3JaBaeMbl®
YeJIOBEKOM.

IlepBOGLITHBIN YeJIOBEK HA MIPOTAMKEHUH MHOTUX ThICHAYE
JleTuil IpPaKTUUYeCKH BCE, YTO eMy OblIO HeoOXxozumo A4
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MHAHN, HAXOAMT B JAMKOMH npupoxe. B ocHOBe ero »XHU3HHU
Gnan cotpaTenbeTBO 1 oxora. YHelleHHOCTSL Jdoned 6nlaa
HOBROIHKA, & OPVAHS TPVAA — NPHMHTHBHBIMHE, II03TOMY 4e-
JOBOR HE OKAJBIBAJ CEePHE3HOr0 BO3JeHCTBUSA HA eCTeCTBEH-
HYIO cpeay csoero obmrannsa. C pasBHTHEM IHBHJIM3AIIHH
WM VBOJTHUEHHEM YHCJIEHHOCTH JIIOAe OTHOIIeHUSA JeJIOBeKa
I IPHPOAKI CYIIECTBEHHO H3MeHAaAHch. Jloogm craam omo-
MAUIHIBATH JAUKHX XHBOTHBIX M BRIDAIIIMBATE NJIS CBOHX
HVMKJ HEKOTOPKIE BBl IHKHUX pacTeHHii. B ¢BsA3H ¢ aTUM ue-
JOBEK CTAJ Pa3pyuIaTh CJI0MKHBIIIHECS NPHPOAHBIE coobiie-
CTBA M CO3/1aBATH HCKYCCTBEHHBIE 9KOCHCTEeMBEI.

ArpoOnouenosdsl. Haunbosee pacnpocTpaHEHHBIMH HCKYCCTBEHHBIMH
SKOCHCTEMAMI ABJIAKOTCSA IOJISA, OrOPOALI, Caabl, HacTOHIIA
(pite. 81). Onu cosnawTes A8 NOJYUYEHHUS CeJNbCKOXO3SM-
CTBEHHOH NPOAVKIIMH, IIO3TOMY HA3bIBAlOTCA azpobuoye-
Ho3amu (OT rped. aepoc — noJe, 0uoC — XHU3Hb, YCHO3 —
obmree). Ha cerogHAImHENN JeHb arpoOHOIEeHO3bl 3AaHUMAIOT
okoa0 10% Bceili MOBEPXHOCTH CVIIM HAalIed IJIaHeTHl.
B HUX KpyroBopoOT BellleCcTB HE3aAMKHVYTBIN, TAK KaK 00JIb-
nIas 4acTh NPOAYKIIMH H3bIMaeTcs 4YeJIOBeKOM npu cbope
ypoxxasi. B peaysbraTe J0A8M IMOCTOSHHO NPUXOJIUTCSH 3a-
OOTHTBCH 0 MOAJEPKAHUH NJIOJOPOANUSA MOUYBLI, BHOCH B Heé
vaoOperusi, Bectu 00opb0y C COpPHAKaAMH, BPEeAUTEJISIMH H
00JIe3HAMH CEJIBCKOXO03AHCTBEHHBIX KYJIbBTYD # T. [I.

IKOCHUCTEMbBI TOPOAOB U APYTHX HACEJIEHHBIX NYHKTOB TOXKE€ SABJISA-
IOTCS HCKYCCTBEHHBIMH coofIecTBaMH. YiKe ceruac Oosee
IMOJIOBHHEI HAaCeJIeHNS 3eMJIH »KHBET B ropojlax M IIOCEJKaXxX
FOPOACKOrO THIIA, & B IIPOMBIIILJIEHHO PA3BUTHIX CTPaHaX 3Ta
nHdpa cocrasaser bogee 70% . Tak, B Poccuu B 1914 r. gyuc-
JIEHHOCTH I'OPOACKOTI0 HaceJieHus cocraBisajga Bcero 17,5%,
& B HacTosImee BpeMs — OKoJ10 75% .

B coBpemenHBIX ropomax cosmamoTcs KOMMDOPTHBIE YCJO-
BHA IS )KU3HH yesioBeKa. OJHAKO Y TOPOJACKOM XKU3HU €CTh
H CBOHM MHHYCBI. 3ara3oBaHHOCTHh I'OPOACKOI'0 BO3AyXa, IIO-
CTOAHHBINA IIyM, CO3aBaeMblii TPAHCIIOPTOM, NPOXXUBaHUE
Gonemroro komyecTsa M0l HA MaTeHbKON TEDPUTODUH —
H3-3a 1eHCTBHA 3THX (PAKTOPOB ropoKaHe UCILITHLIBAIOT I10-
CTOAHHBIH CTpecc, YTO OTPHILATEJbHO CKAa3bIiBaeTCA Ha HX
CaMOYyBCTBUH M 3J0POBLE.
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Suc. £2. O3enerHerne ropoaza

14 TOro 9T0OBI HCIOIPABHTh 3TH HEJAOCTATKH, B COBPEMEH-
HOM TopoJe I0.1:#HBI ObITh He TOJIBKO VIOOHBIe KHJIHIIA,
TpaHCIOOPT ® Pa3Hoodpa3HEad cepa yCIyr, HO H 0JIarOnpHAT-
Ha#A 114 AHW3EHX A 3J0DOBbLSA YeIO0BEeKa cpeaa oOHMTaHHSA: 9H-
CTBIE BO3IVX, 3€1€Hble VIOIKH, I'le Obl KaXAbIH MOT B THIIIH-
He OTAOXHYTh, JIHO0VACHL KPacoTOH npHpoanl. [ToaTomMy B ro-
pojax A0JIAHBI ObBITh 3€J1€Hble MACCHBBI, DapKH, CKBEpHI,
KOTOPBIE HE TOJILKO CO31810T 0.IaTONPHATHREIE MEKDOKJIHMA-
TAYeCK e U CAHUTADHO-TUTHEHHYEeCKHe VCJI0BHSA, HO H JeJa-
KT HAIll¥ Topoja 00.1ee KpacUBBIMH (pHC. 82).

CpaeHeHne ecTecTBEeHHbIX M UCKYCCTBEHHbIX 3KOCUCTEM. Mex-
AY UCKYCCTBEHHBIMU U eCTeCTBEHHBLIMH 3KOCHCTEMaAMH HMe-
KTCA CYIIeCTBeHHbIe pa3iudus. Ba’KHBIM CBONMCTBOM IIDH-
POAHOTO cOoOOIIEecTBa ABJIAETCH ero YCTOHYHBOCTh, T. €. CHO-
cOOHOCTE HOPMAaJIbHO (QYHKIHOHHPOBATH IPH H3MEHEHHH
3K0JIOrAYecKUX (paKToOpoB. A BOT YCTOHYHBOCTEL arpobuoie-
HO20B HeBeJIUKa — 0e3 yJacTH#A YejloBeKa coolbmiecTBa 3ep-
HOBBIX U OBONUIHBIX KYVJILTYP CYIIECTBYIOT He 6oJIee roga, MHO-
roJIeTHUX TpaB — TPH roja, IoAoBeIX KyasTyp — 20 1er.

I'1aBHOU 0COGEHHOCTBIO rOPOAAa KaK 3KOCHCTEMBI SABJISAET-
CA €ro HeyCTOUYMUBOCTD JIazKe M0 CPaBHEHHIO ¢ arpoOdHOIeHO-
30M, He IrOBODPA y7Ke O ecTeCTBEHHEIX aKocHcTeMax. IIponc-
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XOJUT BTO IIOTOMY, YTO PeryJIMpoBaHUEe BCeX MPOIeCcCoB B I'0
pone Gepér Ha ceGs uenosex. Ecim roposi 1Mo KaKMM-TO

NPUYMHAM IIOKHAIOT »KUTEJH, TO OH Yepe3 HeKOTOpOoe BpPe-
M#A paspyiiaercs.

NCKYCCTBEHHbIE COOBLECTBA. ATPOBUOLIEHO3bI

Bonpochsi

1

Kakune akocuctemsl HaabiBaloT nckycctTeeHHbIMn? Mpuseaute NpuMe-
Pbl TAKUX 3KOCUCTEM.

2. | C kakoi uenbio 4enoBek Co3aaéT MCKYCCTBEHHLIE 3KOCUCTEMbI?
3. | B 4€M pasnnuve ecTeCTBEHHbIX U UCKYCCTBEHHbIX 3KOCUCTEM?
4. | Bo ckonbko pas yBenuumnach YUCIEHHOCTb MOPOACKOro HaceneHus
\Poccmw 3a nocnegHue 100 net?
MMogymawnrte
MoxHO nu cosgaTb GnaronpusTHyto cpegy obutaHusa Ona 4enoseka
B KPYMHbIX ropoaax? Yro ans atoro Heobxoanumo?
JagaHuve

O6cyaute B Knacce npobrnemMy 3arpsa3HeHns oKpyXaloLwlen cpepnbl.
Hackonbko OHa aKTyaNlbHa A5 Balero HaCeNeHHOro nyHkra? Yro, no
BaLLEeMY MHEHUI0, HeobxoaAMMO caenaTh AN yNydlleHUs aKonornye-
CKOi1 CUTYalLMn B BallleM HaCeNeHHOM MyHKTe?

3HaerTe 1M Bbl, 4TO...
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Arpo6u1oLeHo3bl JalT YenoBevecTy okono 90% nuwieBon aHepruu.
OpHaKko Npv HenpasuibHOM BEOEHUM CENbCKOXO3ANCTBEHHOIO Npo-
W3BOACTBA NPOUCXOAUT NOTEPs NAOLOPOAUS MOYBLI, €€ 3aconeHue,
OMyCThIHMBAHNE OMPOMHbIX TEPPUTOPUIA U 3arps3HEHUE OKpPYXakoLLien
cpepnbl. MaccoBoe cBeeHUE NIECOB NoJ, CeJ/IbCKOXO3ANCTBEHHbIE Yro-
NbA NPUBOAUT K CEPbE3HBLIM HEraTMBHbIM U3MEHEeHUsIM B Buocde-
pe — Ha4yMHaeTCa 3P03U1s NOYBbI, NMOCKOMbKY YAEPXKMBaIOLLME €& KOp-
HW OepeBbEB UCHE3aI0T, N Hepes HeKOTOopoe BpeMs elé HeaaBHo 3e-

néHbli naHawadT npespawaeTcs B GecnnoiHylo nycTbiHIO. Takas
Y4aCTb B MPOLUIOM NOCTUIIA MHOTUE PEMMOHbI HALLIEN NNAHeTL!
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§ 22 . DKOCUCTOMBI NPUPOAHBLIX 30H 3eMmnu

1. Kaxkne npupoankia 301k HAM VARG THIMT
2. Novamy AN NPUPOJANKI 30 HAPAKTOPHL ONPeAsnBHHLe BUAL PACTO-

WA ¥ KMBOTHMXT

[Cnone und B g ACUEDE OPEIEMOI I el nmnere Mo
YT CYIOCTIONTL PO IO 18 OHPOAGHEITIIX, COOTHETCTRY IO
MK O1O HOTPEOHOCTIM YCTONNIX.

Lo S3emMue st 1601610100 pernomn Xxapnicrepen ONPEeIGH-
ittt wommanr. Ytem pnanoofpnanee KInMnTnaecKne yeno
pust, Tem paatnoobpaanes n opranuaecicnit mup. Hanbosunimee
HUCIO B0 PACTOII 1 I BOTHRIX HNXOJAMTCH 18 DIKBNTopu-
naninix mpornx. Ho gem Ounoce i nomoceam, 1eM KoJimae:
G PO CTAHOBUTCH MOHELINTG 1 opraguaecicnii mup 6e/1-
peer. Hao BomMae npupoiinie yeaonns naMoensiiores B coor-
porernuy ¢ reorpahuaecicoll I poToi. JTo, B CRoI0 OUePEeInb,
OHPEACIIET CMCILY TTPUPOJILIX SO,

Mpupoanas 301 TOPPUTOPU L, IKOTOPNST OHTPEACIHCTCH CXOHBIMU
KJIMMATHIOCIKUMA YCTOBUIMU, 0COOCHIOCTHMA TTOUBLI, pac:
PTUTONLHOCTA W A BoTioro Mupn. Hagsanus npupojnbix
SOH coOoTpeaTerpyor Hnagnninnio ll[)I!()ﬁ.llllﬂ,lll(llll'ﬂﬁ pacruredib-
HOCTU 1B OTONR BOHG,

Ha gapre nuino, 1ro npupojanbie 30HLE DACTIOJNATAIOTCS
B0 reorpamaccinx mmpor (pue. 83). Takoe pacnoyoxe-
HUE HPUPOAILIX SO HABLIBAIOT WUpPoOmMoOl 30NANbHO-
emup1o. Unannoft npuaninoil npossaenus HmpoTHol 3oHab-
HOCTU SIRJISIOTCSH UBMOHCHAE COOTHOITCHUH Teljia 1 Biaarm or
DKBATOPA K 1HOJII0CAM 3eMIIN,

B ropax Toxe ecTh HPUPOARLIE 30HBL, TOJHKO X PACiono-
WOHME BABNCUT YA HE OT HIMPOTHON B0HANILHOCTH, A CBA3A-
HO € TeM, Y'T0O ¢ BLICOTONR TeMepaTypa Bo3lyXa rnajaer, a Ko-
JNUECTRO OCAKOR BOJPACTACT. DTO U ONPEJACJINIIO 3/eCh 3a-
KOHOMEPHYIO CMCHY HPUPOAHBIX 30H OT HOAHOXKKI TOPBI 10
pepuimnbl. Takoe naMenenune npupoaHbix YCJAOBUN HABBIBA-
T GBLCOMNOU NOACHOCTLBIO.

NPUPOLAHBIE 30HbI. LUWWPOTHASI 30HAJIBHOCTD.
BbICOTHARA NOACHOCTDL
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NPUPOOHLIE 30HbI
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I Tyxapa v necotyHapa
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Puc. 83. MNpupoaHble 30HbI
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BonpocChbi

A —————

1. | Y1o Takoe npupoaHas 3oHa?
2. | Kakne npupogHble 30HbI Bbl 3HaeTe?

3. | YeM MOXHO 0BBLACHUTL Hanu4ue pasnu4yHbiX NPUPOAHbBIX 30H Ha Ha-
wen nnaHeTe?

3anaHune

N3yunte pucyHok 83. CpaBHWUTE NPUPOAHbLIE 30HbI Pa3HbIX MaTepu-
kOB. OT 4ero MoOXeT 3aBUCEeTb MIOLLA/b NPUPOAHON 30HbI?

§ 23 = MpupopgHbie 30HbI Poccum

1. Y7v0 Takoe npupoagHas 30Ha?

2. 4Yem LWMPOTHAA 30HANIbHOCTL OTNMUYAETCH OT BbICOTHOM NOSICHOCTU?

Poccus 3agumMaeT mepBoe MeCTO B MUPe I10 IJIOIIaau Teppu-
TOpUH, KoTopas cocrasisier 17 125 191 km?2. Ha aTom orpom-
HOM IIPOCTPAHCTBE BBLAEJAIOT CJIeAyIoIiHe IIPUPOJHbIe 30HBI!
30HA aDKTHUYECKUX ITYCThIHD;
30HA TYHADHI;
30HA JIECOTYHIPHI;
30Ha Tayruy;
30HA CMeNIaHHBIX ¥ HIMPOKOJUCTBEHHBIX JIECOB;
JIECOCTEeIIb;

CTelb;

30HA HNYCTEIHNA;

30Ha CyOTPOIIMKOB.

Taxum ob6pasom, B Poccun npencrasiiensl Bce 30HBI, KPO-
Mée 30H, PACIIONIOXKeHHBIX B IIpefeiiaX TPOIINYECKOI'O H OKBA-
TOPUAJIBHOTO KINMATHUYECKHUX II0SCOB.

30Ha apKTU4YEeCKMX NYCThiHb. Ha camoM ceBepe Poccun, Ha ocTpoBax

CesepHoro JIe0BUTOrO OKeaHa HAXOOUTCA 30HA apKMmuie-
cxux nycmuvins (puc. 84). Bosabmas yacTs TeppuTOpHH 30-
HbI (85% ) mokpeITa NTeAHUKaMu. B cepenune sera smecs TeM-
mepaTypa, Kak IPaBuiIo, He IOAHUMAaeTCs GoIbIe IATY Irpa-
yCcOB BBIIIE HYJIS, & 3UMOH onyckaercs a0 —50 °C. Kiaumar
oueHb CYDOBBIi, C CHIBHBIMU BeTpaMu, TymMaHamu. PacTu-



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

TeJIbHBIN M dKUBOTHBIM Mmup 6enen. Ha ckanax pacryr Toab-
KO MXH 1 JUNIaWlHUKH.

B apKTHUYecKO# NMyCTHIHE KUBYT CeBePHLIE OJIeHU, Oesbie
MeBeIU, MOJSAPHBIE COBBI U KYPOIIATKH, 4 HAa CKAJIUCTHIX Oe-
perax OKeaHa CeJATCA MOPCKHEe ITHIbI: rarapkKu, TYNHKH,
yaiku. B CeBepHom JlemoBUTOM OKeaHe BOAATCHA ycaTble
KHUTHI, TIOJIEHH, MOPXXH, Oenyxu (cMm. puc. 84).

3oHa TyHapsl. [Insg 30l myROPpbL XapaKTepHbI KOPOTKOE ITPOXJIaj-
HOe JIeTO M cypoBas AJUHHAA 3UMa C CUJIBHEIMU BeTpPaMH
¢ CeBepHoro JlegoBUTOIO OKeaHa.
ITo mo6epe:xpi0 CeBepHOro JleZoBUTOrO OKeaHa pacroJa-
raeTcss apKTUUeCKas TYHIPa CO CKYJAHONW PACTUTEJIbBHOCTHIO
B BUJIe MXOB, JUIIaiHUKOB (puc. 85). Ha rore 30HbI pacmoJio-
’KeHa KYCTApHUKOBasA TyHApa ¢ 6osee 0OMIbHON PacTUTe b
HOCTHI0O — KYCTAPHUKOBBIMH MBAMH, KAPJIUKOBBIMU bepéaa-
MU 1 TPABAHUCTHIMHU PACTEHUAMU.
B TyHZpe MOCTOSHHO >XHBYT CEeBeDHbIe OJIEHH, Oesbie

KYDPOIIATKH, COBBI, BOPOHBI (CM. puc. 89).
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Puc. 85. 3oHa TyHApbLI U €€ obutatenu

3o0Ha necoTyHapbl. B 3o0ne necomynopul, B OTIUYNE OT

TYHAPHI,

JeTo OoJiee TEILIOE, 3UMA XOJIOAHAA M JOCTATOYHO CHEXKHAHA.
Boabmiyio UacTh JIECOTYHADPHI 3aHUMAIOT JIyra ¢ TPaBAHU-
CTOM pacTHUTeJbHOCTHIO. B 2T0OM 30He BCcTpeyaroTcsa HeDOIs-
mue 1o maomanu Jjgeca. OHM cocToAT U3 CUOMPCKOH €1H,

JIMCTBEHHUIBI ¥ CUOMPCKOI OePESHI.

Jlyra seToM ¥ OCEHBIO CIYKAT XOPOIIUM IacTOHuIeM 1158
oJsieHeii. B mecoTyHApe pacupocTpaHeHsl necisl. Ha sumy #3
ITHIL TYT OCTAIOTCA TOIBKO KyPONaTKU U GeJbie COBBI.

30Ha Talrvu uMeeT HauOOJIBIIVIO TJIOMIAb: OHA TAHETCA OT 3alalEoH
rpaauIiisl Poccuu BILIOTH 10 nobepesxuit Oxorckoro u fnos-
cKOro Mopei. PacTuTeIbHOCTE 9TOM 30HBI B OCHOBHOM IIP€X”
crarieHa jJecamu. OCHOBHAS MX Macca COCTOUT U3 JIHCTBEE"
HUIIbI, YYTh MEeHee PAaCIIPOCTPAHEHHBIMH ABJIAIOTCA COCHO
BBIE U eJIOBBIE JIeca, a TaAK Ke Jeca U3 NUXThI MO0 CHOUPCKOTO
kezapa. Ha TeppUTOPUAX NaIbHEBOCTOYHOTO IIpuMoOpbA TAK"
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Puc. 86. 30Ha Tanrn n eé obutarenu

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. [[lMpoKo pacnipocTpaHEHHBIMU TAEKHBIMU BUIaMU
ABJIAIOTCA OYpBIN MeJBeIb, pocoMaxa, peich U Ap. (puc. 86).
Borara Tajira 1 HaCeKOMBIMH.

3oHa cMeluaHHbIX N LWMPOKONMCTBEHHbLIX NeCOB HaXOQNTCA I0XHee

Tairu (puc. 87). Il;1a ceBepa 9T0OM 30HBI XapaKTePHBI Jieca U3
Oepe3bl, OCHHBEI, OJbLXH, €I U COCHBI, a JAJA ora —
IIUPOKOJHCTBEHHBIE Jieca, 0o0OpadoBaHHbIe AyOOM, KJIEHOM,
JAUION, AceHeM U JIP.

HKusorHelii Mup pasHooOpaseH. 3xech oburaiT 3yOp,
Jloch, KabaH, BOJIK M Ap.; U3 OTUIL[ — UBOJTa, AATJIbI, Ay60-
HOC U AD.
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Puc. 88. 30Ha cTenen n eé oburarenm

JlecocrenHas 30Ha ABJIsgeTCcH IIepexoAHbIM YYACTKOM OT Jieca K CTeIlH,
COOTBETCTBEHHO, HA HEM MOJKHO BCTPETUTHh PACTEHUS U KHU-
BOTHBIX, XapaKTepPHbIX U AJIS JIECHOU, U AJIA CTEeIIHON 30HBHI.

30Ha creneu B Poccuu 3anumaeT JOCTATOYHO HEOOJBINIYIO II0MIAAb,
3aXBaThIBasl I0I' eBPOINENCKON YacTHu, a TaKKe 10T 3anaJHOMn
Cubupu. ITpakTHuecKu Bce cTelln ceiiyac pacrnaxanbl. Ecre-
CTBEHHBINM PACTHUTEJNbHBIN U }KUBOTHBIM MUP, XapaKTepPHbIN
IJIS1 9TOW 30HBI, COXPaAHUJICA TOJBKO HAa OXpPaHAEMBbIX y4yacT-
KaxX — B 3amoBeHUKAaxX (puc. 838).

30HbI NONYNYCTbIHL U MYCThiHbL 3aHUMAalOT B Poccuu oueHb HEGOJIb-
VIO TeppuTOpulo. PacTUTenbHBIN MHUDP 3THUX 30H CPaBHU-
TeJIbHO OefeH. 37ech MPOU3PACcTAIOT PACTEeHUA, IIPUCIIOCOO-
JIEHHBIE K YCJIOBUSAM HeJlOCTaTKa BJIarl, — Pa3JINYHbIE 3J1a-
KH, MIOJIBIHU, COTAHKH U JAD.
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Puc. 89. 3oHa nyCTbiHb 1 ee obutaTtenu

Cpenun XKUBOTHBIX B MHOJIYIIYCTBIHAX U NMYCTBIHAX MHOTI'O
IPBIBYHOB. ITO TYIIKAHYMKH, CYCIMKH, 3adll-pycak, Iec-
yaHKU. M3 XMIIHMKOB BCTpeualTcd BOJIK, JUCUILA, HAPCYK,
XOpEK, a U3 NTHUL — caJrKa, KpeyeTKa, 'KaBOPOHKH; U3 IIpe-
CMBIKAIOUMIUXCA — AINEPUIBI-KPYIVIOTOJOBKH, VIABYMKH,
ameH (puc. 89).

3oxa cybTponukor. B Poccuu TeppuTOpUa 30H bL cybmponurkxoe He-
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BeJMKaA — 3TO y3KadA YacTh NPUOPEIKHON cyIum y Yeproro
mopsa o rop Kaskasa u HOxxube1it 6eper Kpeima. B aToit 30He
3MMBbI NPaAKTU4YEeCKH HeT. PacTuTenbHBIM MHUD 3TOH 30HBI
o4eHb pasdHoobpaseH u 6orat (puc. 90).

3/eck pacTyT HIMPOKOJHCTBEHHBbIE AEPEeBbA — VObBI,
KalTaHbl, OyKH, BeYHO3eJIE€Hble KYCTADHUKU: JIABD, pono-
JAeH/POHbI, CAMIIUT U MHOTMe APYTHe PACTEHHUA, B TOM YUC-
Jle IPUBE3EHHBbIE U3 IPDYTUX CyOTPONUUYeCKUX 30H SeMJIIH.




Puc. 90. PacteHus 30Hbl cy6Tponukos

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,

NPUPOLAHBIE 30HLI POCCUMN: 30HA APKTUHECKUX MYCTbiIHb,
30HA TYHAPbBI, 30HA NECOTYHAPHI, 30HA TAWIY,
30HA CMELLUAHHbIX U LUUPOKOJINCTBEHHbIX JIECOB,

JIECOCTEMNHAS 30HA, 30HA CTEMNEW, 30HA MOJIYNYCTbIHb
¥ NYCTbiHb, 30HA CYETPONUKOR




Puc. 971. XUBOTHbIE 30HbI CYOTPOMNMMUKOB

Bornpocsi
1. | Kakue npupoaHbIe 30Hbl PACNON0XEHb! Ha TEPPUTOPUN HALLEN CTPaHbI?
2. | Kak paanuuaetcs Buaosoe 60raTcTBo PasnnyHbiX 30H? '
3. | Yem 0BycnoBAeHO pasnuyine BUAOB PACTEHUIN U XUBOTHbLIX B PA3HbIX
NPUPOAHBIX 30HaxX?
4. | NpuBeouTe NpUMEpPHLI PacTEHUNA U XUBOTHbLIX P
d3HbIX MPUPOAHbIX
\foccmu. " .l
3agaHusa
1. | NoarotosbTe coobuieHne O XapakTEePHbIX 0COBEHHOCTAX NPUPOAHOIA
30HbI, B KOTOPO Bbl XUBETE. "
2. | CpaBHuTe yCcnosus AByX noBbiX MPUPOLHbLIX 30H HAWEN CTpaHbl U co
OTHECUTE MX C MHOroo6pa3uem BULOB PACTEHWUIN U XMBOTHbIX KOTO-

amd

\pble Tam o6uTaloT.




§ 24. Xo3nACTBEHHaA AeATesSIbHOCTb
yenoBekKa B npupoae

Olll..........

1. NTO TaKoe oKpyXawuan cpena?

2. Kaxme suabl XO3AACTBEHHON NEATEeNIbHOCTU Yes1I0BeKa Bbl 3Haere?

Yel0BEK JKUBOT B OKPYIKEHUH TeJl MPUPOABI U ABJIAETCH
o6 yacThio. JKHUsHb UesloBeKa, KaK ¥ dKU3Hb JPYTHX OPranmn3-
MOB. 32BHCHT OT YCJOBHIA OKPYKalolen cpeabl — AOCTATOY-
HOI'O KOJIMUeCTBA MMUTIA, BO3JyXa, Boabl. Bce BRI Ha Ha-
el naaneTe npucnocabauBaOTCSa K cpejie OOUTaHuA, K Me-
HAKOUINMCSH YCJI0BUAM KHUBHUA. TONBKO YeJIOBEK B IIpolnecce
CBOCI1 e Te IbHOCTH NpucocadbsmBaeT cpeay CBOero obura-
HHS K COOCTBEHHBIM IIOTPEOHOCTSM.

[TepBOOBLITHBIN uUeJOBEK, WCIOJB30BABIIMN HPUMHUTHAB-
HBIE OPYAMS TPyJa, AOObIBaBIIMU cebe ULy cobuparenb-
CTBOM C'beJJOOHBIX PACTEHHMU M OXOTOU, OKa3blBaJl HE3HAYH-
TeJabHOe BIusiHMe Ha npupoay. C pasBuTHeM CeJIbCKOIo XO-
3sHicTBa M JKUBOTHOBOJICTBA BO3JEeMCTBHE Ha OKPY>XaKI[yIO
cpeay CTAaHOBUJIOCH BCE DoJiee cyliecTBeHHBIM. B Hacrosamee
Bpems, o0jazasi COBpPeMEeHHBbIMH, MOIIHBIMH CpeICTBaMH
IIPOM3BOJICTBA, YEJIOBEK PA3BUBAET PA3JIUYHbIe BUIBI XO3AM-
CTBEHHOH JIeATEeJILHOCTH, IIOJIHOCTHIO Ipeodpasyd OKPYyKaro-
IIYVIO IIPUPOJHYIO cCpeay.

Cenwvckoe x03a1icmeo CBsA3aHO C IIPOU3BOACTBOM IIPO-
AYKTOB pacTeHHEeBOJCTBA U JKUBOTHOBOIicTBa (puc. 92). B cBa-
34 C POCTOM HaceJleHUs 3eMJiu TpebyeTcsa Bce€ OoJiblle ITPO-
AyKTOoB nurtanus. CliegoBaTesibHO, NPHUXOAUTCA OCBaAWUBATH

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

HOBbI€ TPUPOJAHBIE TEPPUTOPUM IIOA NOJA U nactouia. [Ipu
HepalMOHAJIbHOM BEJE€HMH CEJIbCKOTO X03AUCTBA I10JIA Teps-
10T CBO€ ILJIOJOPOANE M CTAHOBATCA HEIIPUTOAHBIMHM IJIA KYJlb-
TYPHBIX PACTEeHHUMH.

Jecrnoe x03a1icmeo CBsI3aHO C BOCIPOU3BOACTBOM U HC-
NO0JIb30BAHMEM JIECHBIX PEeCypCcoB, B YaCTHOCTH C JIECOBOJI-
CTBOM, JI€COPa3BelleHNeM M JIeCO3arOTOBKAMHU [JA Jepe-
BooOpabaTeiBalonieil IPOMBIIILJIEHHOCTH, a TAKKe CO cbopom
M IIPOM3BOACTBOM TOILJIMBHOM APEBECUHBI U T. JI.

Povib6noe xo3aticmeo cBA3aHO ¢ 106U 1 pa3BejeHHuEeM
NMPEeCHOBOAHBIX U MOPCKHUX BOAHBIX OPraHU3MOB: PbIO, paKo-
00pa3HbIX, MOJIJIIOCKOB U T. 1. Pei6HOE X03ANUCTBO NEJIUTCH
Ha MOPCKO€ U IIPECHOBOJAHOE PLIOOJIOBCTBO U aKBaKyJIbTypYy.
Ecin npomebiciioBoe pbIGOJIOBCTBO noapasymeBaer no0ObIUY
BOHBIX OPTaHM3MOB B €CTECTBEHHBIX YCJIOBUAX, TO IPH aK-

Puc. 94. Topopckas cpepna
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BaKyJbType BOJHBIC OpraHM3Mbl BbIPDAIMBAIOTCA B CIELM~
QIBHO CO3JAHHBIX MCKYCCTBEHHBIX YCJIOBUAX (puc. 93).

C KaXAbIM T'OJIOM CTAHOBUTCS OoJibIIe ITPOMBIIIJIEHHbBIX
npeanpusituii. IIpu sTOM CO3/1AI0TCA HOBBIE BellecTBa, KO-
TOpble HEBO3MOMHO pPaspyuinTh OUOJIOTUUECKUM IIyTEM
(HanpumMep, MHOTHE njaacTMaccehl). 3arpasHeHue cpe/ibl Ipu-
obperaer Bcé HosbIINe MaciTadbl.

Vike ceiiuac 6oJibinas 4acTh HaceJeHudA Halley rnjaaHeThbl
skuBeT B roposax (puc. 94). Bpicokas KOHIEHTPALHMA JIKO
neit, MPOMBIIIJIEHHOCTU U TPAHCIIOPTa B rOPpOJax Hen30e#xHO
BbI3BIBAET YXY/ALIEHNE YCJIAOBUN KUBHU YeJIOBEKA. ITpoucxo-
IAT 3arpA3HEHMe BO3AYyXa U BOJbI, IIOBBIIIAETCH ILIYMOBOH
¢dOH, BO3PACTAIOT CTPECCOBbIe HATPY3KM U oBHIIUH TEeMII HKU3-
Hu. Beé aTO HEeraTuBHO BJIMUAET HA COCTOAHME 3J0pPOBBA IO~
POJICKOTrO HACeJIeHU .

OTrpunatenbHOe BIAUSAHUE X035AUCTBEHHON J1eATEeJIbHOCTH
qyeJOBEKA He TIPOXOAHUT OeccnefHO Ajd IpuUpoabl. HesloBek,
KaK YaCTh IPUPOJLI, CAM HAHOCHUT el BPeJ U caM 7Ke CTpaja-
eT OT 3TOTO.

CTpeMsCh K yAyUIIeHUIO YCIOBUMA CBOEH KU3HH, YE€JI0BEK
[IOCTOAHHO HapallluBaeT TeMIbl MaTepHuaJbHOI'0 IIPOU3BOA-
cTBa, He 3aAyMBIBAfACH 0 NocyeacTBuAx. IIpu TakoM noaxone
GoJIbIIAA YACTH B3ATHIX OT IIPUPOJALI pecypCcoB BO3Bpalia-
eTcsa el B BUJe OTXOI0B, YaCTO AJOBHUTHIX HUJIHA HENPHTOA-
HBIX /A YTUJIU3ALHA. DTO CO3[4AET yrpo3y CyIleCTBOBAHHIO
u 6uocdepsl, ¥ camMoro Jejaoseka (puc. 95).

3arpAsHeHue Cpejbl TPUBOAUT K Pa3JNIHLIM 3aboneBa-
auam genoBeka. B XX—XXI BB. cranu 6oJjiee pacnpocTpa-
HEeHb] aJlleprudyecKye peakiuy, XpoHHn4decKue 3abosieBaHUA
UIIIeBAPUTEJILHOTO TPAKTA U AbIXaTeJIbHBIX nyTei, OHKOJIO-
ruyeckue 3abojieBaHUA.

Takue npobiaeMbl, Kak IlepeHacejleHne, 3arpA3HeHune
OKpy:KaloNieil cpebl, UcUyepnaHue NPUPOAHBIX DECypCoB,
OIlyCTBIHMBAHUE, 3aCOJIeHNEe U Pa3pylIeHne NOYBEHHOTO no-
KpOBa, COKpalleHHe IJIoLiaAM JecoB ¥ MHOI'HE Apyrue, He-
BO3MOKHO peluTh 6e3 npeojoeHnd noTpebuTeIbCKOro OT-
HOLIIeHUsA K IPUPOJE.

Kask/blil U3 HAC JOJI7KEeH OCO3HATh TO, YTO NPHPOAHKIE DE-
cypchl Haliey InJjaHeTbl BeCbMAa orpaHuueHHbl (pHuc. 96).
Takske HEOGXOAUMO YETKO YACHHUTH, YTO HAPYIIEHHE 3aKO-
HOB NIPUPObI Hen36eKHO BeJIeT K rubesin 4yeJOBe4eCKOH [H-
BuaMa3anuu. Bor moueMy 3HaHHE 3aKOHOB NpUpoabl HEOOXO-
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Puc. 96. Nocnenciens JeaTenbHoCT yenoeexa
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AHUMO KaXXOMy 4JIeHy 00I1ecTBa U KaKIbIH JOJIIKEH UX Cob-
monatk. Tonbko B aTom ciaydyae MBI CMOMKEM COXPAHUTE
MHOroo0pasue Npupobl, Bce eé HorarcTsa u nepejaTh ux Ha-
IIUM IIOTOMKAaM, KOTOpble OYyAYT »KUTh Ha HAaIlel IpeKpac-
HOM TLIaHere.

XO3AWCTBEHHAR AESTENBHOCTb.

CENbCKOE XO3SUCTBO. JIECHOE XO35ACTBO.
PbIBHOE XO39IMCTBO

Bonpocsi

1. | Kakne nameHeHns nponcxoasT B NpMpoae B pesynsrate AeaTenbHo-
CTU Yyenoseka?

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

3. |\ Noyemy 3HaHMe 3akOHOB NPUPOaLI HEOBXOANMO KaxaoMmy yenoseky?

Moaymaiite

9
Q-IO‘-IGMY HENOBEK, HAaHOCHA Bpea npupoae, cam Xxe ctpagaeT OT 3Toro”?

8 25, OxpaHa npupoabl. 0co60 oxpaHsieMbie
npupoaHble TEPPUTOPUN

1. YTo 3HauuT oxpaHAaTL Nnpupoay?
2. Kakue oxpaHaembie NpUpoaHbIEe TEPPUTOPUM Bbl 3HaETE?

Oxpana npupopabl. YesoBek, SABISAACH YaCTBHIO IIPUPOABI, AOJIAEH
KUTD 110 e€ 3aKoHaM. JKu3HbL BO BCEM eé MHOroo6pasum ss-
JeTCs BeaudyauIien obieuesoBedecKoil eHHOCThIO U ycJ10-
BHEM CYIIEeCTBOBAHMUA CAMOT0 YEJIOBEKA. ITY [eHHOCTh YeJIo-
BEeK JOJIKeH OXPaHATh,

Oxpany DpPUPOABI OCYILECTBIAAIOT PasHBIMU CIIOCOGAMHE.
B Hamei cTpaHe NPUHATHI 3aKOHBI, 3anpeljampniue coBep-
IaTh JeUCTBUSA, KOTOPbIe OKA3bIBAIOT OTPUIATEILHOE BIHA-
Hue Ha npupoay. Ha ocHOBe 3Tux 3aKOHOB yuéHbIe paspaba-
THIBAIOT HOPMBI JOIYCTUMOTO COJAEPYKAHUA BpPEIHBLIX Be-
II[eCTB B BOJle, BO3/lyXe, IIPOAYKTaX MUTAHUA. COTPYAHHUKH




CcAHUTAPHO-3NUAEMHOTOTrTIECKAX cayx6 ciaensAT 3a coOIIO-
JeHHeM YCTaHOBJIEHHbIX HODM, KOHTPOJIUPYIOT cojiepKaHue
B BO3IyXe U BOJe PA3TUYHBIX BEIIECTB.

Ponb 3aKOHOIATEILCTBA B OXpaHe M paliOHAJbHOM HC-
IOJIL3OBAHUY MPUPOALI BesnKa. OZHaKO MHOTO€ B 3TOM neJie
3aBHCHT OT OCO3HAHMUA KaXKJAbIM 4eJJOBEKOM Heo0XO0AUMOCTH
Oepe;KHOro OTHOIIIeHUA K OKpyskarolieil cpene, OTBETCTBEH"
HOCTH 34 eé cOXpaHeHue.

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

Oco60 oxpaHsieMble NPUPOLAHLIe TeppuTopun. B pesyapTaTe Aed-
TeJILHOCTH YeJIOBeKa KaTacTpodudyecKH YyMeHbl1aeTcsa B0~
BOe pasHooOpasue pacTeHWil U KUBOTHBIX. YUEHBIE CUHTA-
0T, 4TO Ha HAIlIell IIaHeTe eXXeJHEeBHO ucye3aeT HECKOJIBKO
BH/IOB PACTEHUM W JKMBOTHBLIX. MHOrMe BBl HAXOAATCA Ha
rpaHU UCUe3HOBEHMA U HYKAAI0TCA B oXpaHe. [Jid ux 3aliu-
THI CO3Mal0TCcA 0c000 OXpaHseMble TEPPUTOPUH — Yy4YacCTKH
3eMJIM, BOJHOM MOBEPXHOCTH W BO3AYIIHOIO NPOCTPAHCTBA
HajJl HAMH, IJie PACIOJIaTAalOTCA IIPUPOAHBIE KOMILJIEKCHI
1 00 beKThI, KOTOPbIe HMEIOT 0c000e IIPUPOAOOXPaHHOEe, Ha-
V4HOEe, KYJbTYPHOE, 3CTeTUUYEeCKOe U 03JOPOBUTEJIbHOE 3HA-
yeHMe. PellreHUAMU OpPraHoOB roCyZapCTBEHHOM BJIACTH OHU
MOJTHOCTHIO MJIM YACTHUYHO U3BIMAIOTCSA U3 XO3ANCTBEHHOI'O
UCIOOJIL30BAHUS, U IJIA HHX yCTAaHABJIMBAETCHA PEXKHUM OCO-
0oif oxpaHpl. K HUM OTHOCATCH 3allOBEIHUKH, 3aKa3HUKH,
HaIMOHAaJIbHBIE TAPKU U IaMATHUKY IPUPOABI.

3anoeedHux — oOIMIMpPHASA TEPPUTOPHUA, HA KOTOPOM 3a-
IIpelleHa He TOJbKO JII00as X03AUCTBeHHA 1eATeJIbHOCTD, HO
Iaxke HaXOXKJeHue JAei 0e3 cnequaJbHOro pa3penieHus.

3axa3nuK OTINYAETCA OT 3alI0BEJJHUKA TEM, YTO B HEM XO-
3AMCTBeHHAA IeATEeJIbHOCTD YeJIOBeKa He 3alpelleHa, a JHIIb
orpaEudeHa. B 3aBHCHUMOCTH OT IeJH CO3AaHUSA B PasHBIX

3aKa3HMKaX CYIIeCTBYIOT pa3dHble IIpaBuJia.
Hauuoranvhbili NaApK OTAAYAETCA OT 3ANOBEJHHUKA

TeM, 94TO €ro MOr'yT IocellaTh TYPHUCTHI IIPDH yCJIOBHH CTPOT'O-
I'0 COOJMIOAeHNS [IPABHI HOBeJeHMA.
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IHamamuux npupodst — 510 oueHnb HEDOJLIIA 110 11J10-
maan ocobo oxpansiemas reppuropusi. HlamsitTHukom npupo-
ALl MOXXET OBITH OUEHL CTAPOE JICPEBO WJIM I'PYIINA PeAKUX
AJIA OTOM MECTHOCTH PACTEHUH, BOAONAJ, HEOOLIYHLIA poj-
HHK H T. A.

Hexoropsie ocobo oxpaHsieMble ITPUPOJIHBIE TEPPUTOPUA
OTHOCATCHA K 00beKTaM BCEMMPHOIO ITPUPOJHOIO HACTCAUA,
['ocynaperBa, HA TEPPUTOPUM KOTOPBLIX PACHOJIOMEHBI 06%-
€KThl BCEMUPHOIO Hacaeaus, oepyr Ha cedbsi obsizaTesbCcTBa
no ux coxpanennio. Ha reppuropun Poccuinckoun Pepepa-
MM HAXOJAMUTCA BOCEMb TAKUX 00bLeKTOB. B cocraB BOCbMHM
00BEKTOB BCEMMPHOTO MPUPOJJHOIO HACJEJAUsE HA TEPPUTO-
puu Poccum BxopsT 11 3anoBeHMKOB, 4 HAIMOHAJIBHBIX
napka u 3 denepanbubiXx 3akasauxka. Hanpumep, B cocras
o0beKkTa BceMHMpHOro npupopHoro Hacaeaus «Osepo Bai-
Kaua» (puc. 97) Bxoaar Baikansckuii, Baprysmuckuii, bau-
Kano-Jlenckmit sanoBennuku, Ilpubaikanbckui, Sabaui-
KanbCKU M TyHKHMHCKHMI HanuoHaJbHble napku, Kaban-
CKMM ¥ PPOJIUXUHCKUHA 3aKa3HUKH.

5 &a’?-_-..,; y

posi

Puc. 97. Ozepo baikan
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Puc. 98. MockoBCcknn 300napk

BaskHasd poJib B COXPDaHEeHHH DEJKHX BHIOB IpHUHAILIEHKHAT
foTaHMYECKHUM cajaM ¥ 300omapkKaM, riae uH3ydaoT ocobeHHO-
cTH OHOJIOTHH PeIKHX BHIOB H 3aHMMAIOTCH HX pas3BeleHH-

em (puc. 98).
BoTaEM4YecKHe Caabl B 300MapKH oboramaioT MeCcTHYIO

Guiopy ¥ (payHY HOBBIMH IpelCTABHTETAMH pacTHTEJIBHOTO
M >KMBOTHOrO Mupa. OHH ABJIAIOTCA He TOJBKO HAyHHO HC
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Puc. 100. PacTteHuns B boTtaHU4ecknx cagax
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OBUSAX OCBELLEHUA U yBnaxHeHus. C aTON Lenbio MOXHO CO34aTb He-
GonbluMe BOAOEMbI C BnaronobMBLIMU PACTEHMAMN MECTHON HNopbI,

A TaKKe anbnuHapuy, Ha KOTOPbIX BLIPALLMBATHL 3aCYyX0yCTOA4YUBbLIE

pacTeHus.
ykpateHuem nioboro capa AB/sIoTCA KpacuBo UBETyLme Aekopa-

TUBHbIE pacTeHUA, Takue Kak TioNbnaHbl, HapUMCCbl, MUOHbI, UPUCHI,
po3bl, rEOpPruHbl, xpu3aHTemMbl, GIOKCbl U MHOre Apyrue. YnayHbiin
nonbop pacTeHnit MoxeT o6ecrneynTb ux UBETEeHWe C paHHen Bec-
Hbl A0 No3aHen oceHun. Ux acTteTnyeckas npuBneKaTeibHOCTb Aa-
BT BO3MOXHOCTb BUAETb, MOHMMATh, NMPOYYyBCTBOBATL KpacoTy pacre-

S

HWA.

§ 26 . Mnanera 3emnsa — HaW ooWMA AOM

4220 0 5000 B0 e

1. Y70 Ha3siBaeTca Buochepon?
2. Kakoro mecTo Yenoeeka e 6uocodepe?

3emns — nnaveTta ConHe4yHom cucTemMbi. MBI XKUBEM Ha 3eme, KO-
TOpas HABIAETCA ONHOMA H3 IIJIaHeT CoTHEeYHOHA CHCTEMEI.
VHUKAIBHOCTD 3TOM IJIaHEeThl COCTOUT B TOM, YTO TOJBKO Ha
Hel CJIOKUIINCH YCIOBUA, HEOOXOAMMEIE AJIA 3apOXKIeHINA H
DasBUTHSA KU3HU. BO3MOKHO, B JAJIEKOM KOCMOCe eCThb ILIa-
HeTHI CO CXOMHBLIMU YCJIOBUSAMH, HO PACCTOSHHE 0 HAX HA~
CTOJABKO BEJIMKO, YTO YeJOBEK He CMOXKeT UX OCBOHTB.
CrefoBaTebHO, €JUHCTBEHHBIM [OMOM U YeJoBeder
CTBA MOYKeT GBITh TOJILKO Hallla IiaHeTa 3eMJis (pHc. 101).

MuorooGpa3une xn3Hu — obuieyenoseyeckas LEHHOCTD. Camoe
IIeHHOe W Baj)XHOe, 4TO cyllecTByeT Ha 3emie, — 3TO KH3HBb
BO BCEM eé MHOroo6pasun. Becé B mpupo/ie HaXOAUTCA BO B3a-
uMoaeiicTBuM. Bee sxuBble OPraHU3Mbl ppucrnocabJIuBaTCA

K YCJIOBUAM OKPYKAIOIIeil Cpe/ibl ¥ CAMH BJIHAIOT HA Hee.
Yel0BeK, B OTJAWYHE OT APYTHX KUBBIX OPraHU3MOB, B IIPO-
1ecce CBOey JAeAaTebHOCTH npucrnocabinBaeT Cpeay K cobcT-
BEHHBIM IOTPe6HOCTAM. X03ANCTBEHHAA NeATeJbHOCTD 9eJI0-
BeKa, ecJM OHA He OIMpaerTcs Ha 3HAHHUA 3aKOHOB IPUPOAEI,
NPUBOAUAT K PA3pyLIEHHIO CIOKUBIIAXCH B pupojie 3KOCH-
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Puc. 701. NnaneTta 3emna — Haw obwmin nom

cTeM, COKpalleHuio 6mopasHoobpasus OpraHu3MOB, BXOLs-
X B UX COCTAB.

BeiMupaHnue BUAOB — 3TO eCTECTBEHHBINA 3BOJIIOIMOHHBIHN
npoiecc, HO COBpeMeHHbIe TeMIIbl COKpaleHus 0uopasHo-
obpasua Ha IJIaHeTe NPUHUMAIT yrposKallue pasMepsbl.
DKOJIOI'M YKa3bIBalOT, YTO NPOUCXOAUT HAPYIIEHHE Hpolec-
COB eCTeCTBEHHOM caMoperyasinuu B 6uocdepe, 1 3TO CTAJIO
OJJHOM M3 BaXXHEMIINX 9KOJIOTMYECKUX IpobiiemM yeroBeue-
CTBA.

MecTo u ponb 4YenoBeka B onoceepe. Yenosek npucsous cebe rop-
noe uma — YenoBek padyMmHblii. Kak padymHoOe cyniecTBo,
OH CTaJl NIOHUMATh, YTO ABJIAETCA JINIIbL OJHUM K3 BHUIOB
B CJIOKHOU cucTteme buocdepnl. OH TECHO CBA3aH C APYTUMH
YKUBBIMU OPraHMU3MaMM U C YCJIOBUAMM OKpYyKalolllen cpe-
nbl. Hanocs Bpea npupoje, paspylias OKpy»KarIlyio cpeay,
yeJIOBEK CaM CTpajaeT OT 3TOTO.
Mg IOCTOSSHHO roBopuM 00 oxpaHe npupoabl. Ha camom
nese caeayeT rOBOPUTH 00 oXxpaHe 4yejlOBeKa KakK BUJAa MU 3a-

160

T D ety W ot ittt et ee = — « - ol



[MMINaTh ero OT HepasdyMHBIX nelcTBU caMoro 4JeaoBeKa.
Buocdepa MAUJLIAOHBL JIET cylmecTBOBAaJIa ¥ pa3BuBaIach oes
Hac, HO, ecau Oyjper paspyHieHa gamia cpejga obuTaHusd,
JeJI0BeUeCTBO ITOTHOHET.

Yrobbl IPEJOTBPATUTH 0exny, HeoOXoAMMO He TOJBKO M3~
MEHHUTH MPOMBIILIEHHBIE TeXHOJOTHH, HO U — B IIepBYIO
ouepeb — MepecTpoUuTh cobcTBeHHOE COBHAHHUE. Heobxonu-
MO CIlacaTh UejoBeKa OT camMoro cebs! JIya aTOro Hy >KHBI HE
TonbKO 3HaHuWsA. HeoOGXoauMo MOHATH U OCO3HATD, 4yTO MBI
sBJIsieMca uacTbio 6mocdepsl, cyanda KOTOPO# 3aBHUCHUT OT
nefCcTBUI Kax/0oro u3 Hac.

NNAHETA 3EMJIA — HALL OBLLUA IOM

Bonpochel

B 4ém 3aKkNio4aeTCs YHUKaNbHOCTb MaHeThl 3emna?

Kakoe 3HayeHue umeet MHOroobpasne XnaHu 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?

Mogymawnte

0 & @ Lo =

Kak MOXHO 06bscHUTL dpaldy «Heobxoammo cnacaTe Henoseka ot ca-
moro cebal»?

KpaTkoe coaepxaHue rnasbl

s ® O 9000000 O OOPS

Ku3Hb yeoBeKa, KaK W »KU3Hb JPYTrUX OPraHu3MoB, 3a-
BHCHUT OT YCJOBHH OKpysKamlleil cpeiabl — JOCTATOYHOI'O
KOJInYeCcTBa MUIIA, BO3AyXa, BOABI U T. 1.

B 3aBHCHMOCTH OT YCJIOBUH cpeAbl Ha HAlllei IIaHeTe Bbl-
[eNsI0T pasJuyHble TPUPOAHBIe 30HBI. H{nBBIE OPraHU3Mbl
npucnocabauBalOTCa K YCIOBHAM CPelbl, IIO3TOMY PacCTH-
TeJbHBIA U XMBOTHBIA MUP INPUPOAHBIX 30H CTOJB Pa3HO-
obpasen.

161



Yesi0BEK, B OTJIMYME OT JPYTUAX KUBBIX OPTAHN3MOB, B IIpo-
necce cBoeit eATeIbHOCTH npucrnocabJIuBaeT Cpeay csoerg
ob6uraHusi K COGCTBEHHBIM ITOTPEOHOCTAM. Orpunarensroe
BINSIHUE XO3SAHCTBEHHOU JAesaTeJbHOCTH He IIPOXOAUT Bec-
caenHo s npuponbl. desoBek, Kak 9acTh IPHUPOABI, cam
HAHOCHT el BpeJl, ¥ caM ke CTpajaeT OT 3TOro.

B mamleii cTpaHe NPUHATHL 3aKOHBI 00 OXpaHe M pamuo-
HAJIBHOM MCIIOIb30BAHUYU IIPUPOALI, CO3AAaHEI 0C000 OXpans-
emMble TpupoaHble Teppuropun. OAHAKO MHOTO€ 3aBHCHT OT
OCOBHAHUSA KaXKIbIM UYeJIOBEKOM HEO0OXOAMMOCTH GepexxHo-
o OTHOLIIEHUS K OKpYJKalolieu cpejae, OTBETCTBEHHOCTH 3a
eé coxpanenue. [IpuponHbIe pecypchl Halllel MJIAHETHI Bech-
Ma orpaHuMueHbl. TonbKO 3HaHWEe U COOJIIOJIEHHE 3aKOHOB
NPUPOABI JACT HAM BO3MOXKXHOCTH COXPAHUTH MHOT00O0pasue
NPUPOALI, BCce eé OorarcTBa U IepejaTh UX HAIIUM IIOTOM-
KaM.



3apaHuA Ha NeTo

R R R

B reuenue yue6HOTo rojia Bbl ©3y4asiud 6MOJIOIUAIO IO yueb-
HUKY ¥ HAMISJAHBIM 110COOMAM, MPOBOJAUINA HaOJI0AeHuA U
ONBITHI B OCHOBHOM B KJiacce. Jlerom Bbl MOXKeTe IPAMEHUTH
SHAHUS, MOJIVYeHHbIe HAa YpPOKax, Ha INpakKTHKe, IIPOBECTH
HAOMI0IeHUA 34 »KUBBIMU OPraHU3MaMMu B UX ecTeCTBEHHOU
cpene. Jlannbie Habmogennit Heob6xoauMO 0pOPMHUTE B BU/E
OTYETOB C IIPE3eHTAIMAMHA, C KOTOPBIMH BBl CMOYKETE BBICTY"-
NUTH HA ypOoKax Ouosioruu B 6 Kiacce.

Ecsin Bbl npoBoguau deHoJornyeckue HabI0JeHUs B Te-
yeHHe yueOHOIo roja, To MpoJgoIKaluTe UX U B JIETHUM NIepH-
on. Te, KTo 2TOroO He JieJ1aji, MOTYT ITPOBECTH (DEeHOJIOTUUIECKHe
Habmonenus geroMm. [Ipm mpoBeneHnU (peHOJTOTUUECKHUX Ha-
6JII0eHHi ceayeT cobJII/aTh olIpe/le/IEHHbIe IpaBUa.

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

TeHUs WM TLIOMAAKa, Ha KOTOpoi Bbl OyJere HabiIoIaTh
3a pacTeHUAMM, PACTYIIIUMHU Ha HEMH.

2. Onpepenure BpeMda Habmoaenusa. HabnoneHusa peKoMeHAy-

eTcs NPOBOJUTH HE Peke ABYX pas B HeJleJII0 B OJJHO U TO Ke
BpeM4.

3. Peructpanus pe3yiabTaTOB IIPOBOJUTCH HENOCPEJCTBEHHO

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

4. 3anocuTe HabOAeHUSA B AHeBHUK HaOmoneHui. Opopmure

ero B CIlelMaJIbHOM TeTpaay WA Ha KOMIIbIOTEPE.

5. B gHeBHUKe yKasbiBaiTe ZaTy, O0'BEKTHI HabJIIOOeHuA, CO-

CTOSIHME HOTOAbI ¥ ABJIEHUS B HEXKUBOU IIPUPOJE.

6. ®opMa JHEBHMKOBBIX 3amnuceil BeplOmpaeTcda IO Ballemy

YCMOTPEHUIO, HO IIPUA 3TOM BayKHO, YTOOBI, ONHAMK LI IPUHA-
Tas, OHA peryJsApHo cobmoaanacs. Hanpumep, HabmoneHNA
MOKHO 0(pOpMJIATH B TabJIHUILE.




JlHeBHMK peHoNornvecknx HabnwgeHm

Dara Habnwoaenuns sa pacreHuammn Moropa Mpumeyanue

.

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).

Bl MojkeTe TakKe BBINIOJHUTH U Jpyrue ydyeOHbIE IIPO-
eKTHI.

IIpu BBIGOpPE MpOEKTa BBl AOJMKHBI YETKO ONPEJEIATh Te-
My I[IpOEKTa, ero Inejb 4 3ajgaudu, GpopMmy IIpelacTaBIeHHUA
PEe3VILTATOR.

Huxe npuBeeHbl BOBMOYKHbBIE HAITPpaBJIeHUA paboThI.

1. MayuuTre BHAOBOI COCTAB JepeBbeB, KYCTADHUKOB U 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 BUAOBOW COCTaB OJHOTO H3 pacTuUTeIbHBIX coob-
mecTB. CocTaBbTe CIIMCOK paCTeHHﬁ, pacTymux B pas3HbIX
sapycax. MayuuTe BIUAHNE X03AMNCTBeHHOH nesATeJbHOCTH

e 0BeKa HA cOO0IEeCTBO.

3. Ecam pAAOM C MECTOM Ballero jJeTHero OTAbIXa eCThb 3aIo-
BeJHUK, 3aKa3HNK UJIN ocoGo oxpaHsaeMas TeppuToOpu, BBI-
SCHHUTE, B CBA3MU C ueM OBLT CO3J1aH MaHHBIA npnpo;J;HbIﬁ 00B-
eKT, KAKOBA MCTOPUS ero Co3JaHms. VY3HaiTe y COTPYAHM"
KOB, KaKme HaydHble HCCJIeJOBAHHA NpOBOAATCH, KaKue
mpo6ieMBbl peraTes Ha JIAaHHOM NpUpPOLHOH TEePPUTOPHUH.

4. Ecom JeToM BBl Oyzere BbIe3KaTh B ApYryio NPpUPOAHYIO 30~
ny Poccuu niu NpYyTO# CTpaHbl, BBHICHUTE eé KaummaTude-
cKUe OCOOEeHHOCTH, XapaKTepPHBbIX npejcTaBUTee€ PaCTH-
TeJIbHOTO U »XMBOTHOI'O MUPA. Cnenaiite pororpadun Hanobo-
jlee UHTEePECHBIX 0O0'bEKTOB. CpaBHUTE C IPUPOAHONA 30HOM,

B KOTOPOIl JKUBETE BHL.

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

TeJIeM.

Henaem xopouwux KAHUKYL U YCnexos 6 U3yYeHuu npu-
podut!




CnoBapb TEpPMWHOB

A
Adnoruueckue srodornueckire Gpakropsl — (GaKTOPh HEKUBOH ITPHUPOJLI,
TaKue KakK reMmueparypa, BeTep, ocagKH, pejabed U T. A.
ABTOTPO(LI — OPraHM3MBI, CAMOCTOATEJNbHO 00pa3yIolHe OPTaHHYECKHe
BeIIleCTBA U3 HEOPraHUYECKHUX.
AHTPONOTeHHBIC DKONOIrHUCCKHE thawtTopsr — BO3JIeMCTBUE JAeATeIbHOCTH
JejI0OBeKa Ha cpeay, HalpuMep, CTPOUTEJILCTBO JOPOT, 3arpss3He-
HHe CPeJbl OTXOJaMM IIPDOU3BOJCTBA U T. 1.
b
Buornmueckne orosoruueckne hpakTopsl — Bo3AeHCTBHE OpPraHmM3MOB APYT HA
Apyra, HallpuMep, 1apasuTU3M, XUIITHUYECTBO, CUMOHO3.
B

Bourenenne — ynajeHue BPeAHBIX BeIleCTB, 06Pa30BABIIMXCS B OPraHH3Me
B pesysbrare oOMeHa BeIECTB, M3 OPraHM3Ma B OKDPY’KAIOIIYIO

cpeny.

3

l'ereporpod sl — OpPraHU3Mbl, HECIIOCOOHEBIE CAMOCTOATEILHO 00pa30BLIBATH
OpraHUYecKHue BellleCTBA U3 HeOPraHUYEeCKUX M MOIVIOIAIOIHE HX

M3 OKPY2KalIield cpeabl.

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

A

Jlblxane — U3BJIeUeHNe S9HEPIUU U3 OPraHUYeCKHX BellleCTB.
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N

cTPYKTYpHAA W QYHKIMOHATLHASA e/IMHUIIA JKUBBIX OPraHM3MOB.

Kacthi
RONCYMONTRI OprafumnaMbl, norpebasiioniue opranuiecKkue BelecTna, coa-
AARACMBIC TTPOJIVILEHTAMH WJTH JIPYI'MMH KOHCYMEHTaMH.
8]
pram YACTL TeJ1a, cocTosad ua TKAHEeH M BBITTOJIHAKOIIAA onpeaenénﬂyu)
(PYHKIINIO.
n

luranne NOOUIeHMEe NNOJIe3HbIX BellecTB U3 OKpyKaloliei cpeasbl.

Hpetea navepenns HaubosbIIasa BeJUYMHA, KOTOpas MOXKeT ObITh H3Me-
peHa ¢ TOMOLIbIO0 JAHHOTO U3MEPUTETbHOIO npubopa.

I1po IV TLl — OPraHM3Mbl, oOpasyloniye opraHnyecKre BellecTsa u3 Heop-
raiuyeckux. [IpoAylLeHThl, KaK IPaBHUJIO, ABJIAITCA ITE€PBBLIM 3B€-

HOM ITHIIIeBOM I1EeNHu.

Hporapuorsl — AOfiJepHbIe OPraHU3MBbl, FTeHeTUYECKHH MaTepHasl KOTOPBIX
JIeIKUT HEeINocpeACTBEHHO B IIUTOIIa3Me.

P

Paspurne — pocnejoBaTesibHOE U3MEHEeHHUe CTPOEHHHA H (PYyHKIHH BCEro op-
FAHU3MA MJIM ero 4YacTeH.

PaiipaxumocTs — cnocobHOCThL pearupoBaTh HA HAMEHEeHH A VCJOBHI Cpenl.

Pe1yvienTsl — OPraiMaMbl, Paspylialiyue OTMepline HacTH 1 Teia norub-
IIMX OPraHu3MOoB. PeyleHThl ABJIAIOTCA OCHEIHHM JBEHOM TH-

HIeBLIX Lene.

Poct — yBeJudeHHe pA3MepOB U MACChl TeJia.

C
(. umOMOs — BIAUMOBBIIOAHOE COKHUTEJILCTHO MHMBLIX OPraHniIMOB,

CHETemMa OPranos — rpynna OPraHoB, BhINOJHAIOIKX 0061YI0 PYHKIHIO.
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| ]

Trany FPYINA KACTOK, CXOAHBIX 110 CTPOCHMIO W ITPOMCXOMACHNIO B Ak

NOTHAIMX CXOAHBIe PYHKIITHH,

D

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

llewa reaenmnas — pacerosgune MEXKIAV ABYMA COCCAHHUMH INITPHXAMH [ITKATH
HaMepuTeabHOro npubopa. [lena nenrenus yka3bsIiBAST HA TOUYHOCTE
H3MEPEeHNdA, KOTOPOe MOXXHO IPOH3IBECTH € MOMOIIbIO JAHHOTO H3-
MepuTesbHOrO npubopa.
3

INVKAPHOTHI — OPraHM3MBI, B KJIETKAX KOTOPBIX ITPHCYTCTBYET OhOpPMIeHHOS

AAPO. 06010YKa KOTOPOro OTAENAET reHeTHUeCK Hil MaTepuas or
M TONJIA3MbI.
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CesbCKOE xoagaicTBo 147

Cumsoa 21

CiicTeMa opraHos 65
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