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BeeneH
B OMonoruvio

Kaxnomy yenoseky HeoGxogumo oBnanarte 3HAHUAMH
06 oxpyxaouem ero Mmupe. HayuHyio 6CHOBY 3TUX 3HAHWIA
3aKNafnLIBANT TAKME HAYKW, KaK BUONOrns, XuMua U duanka.
Ocoboe MecTo cpefy 3TUX HaYK 3aHumMaeT Buonorvs,
KOTOpan B HacToflWee spemMa BxnwoyaeTt bonslwoe
KONUYECTBO HanNnpaaneHun, 3aHMMaLMXCH N3YHeHHeM
PasnU4YHLIX NPORABAEHWA XWU3HK Ha HALWWEW NNaHeTe,

M HEM KWMBOE OTNIWHAeTCH OT HEXMBOrO
W KAKOBLI Bro CBOWMCTERA
W 4TO N3Yy4aeT BUONOrMe K KAKORK 288 OCHOBHLIE METObLI;
m 00 0CcoBEHHOCTRX OPraHn3auUrn M NPoBeOeHMN
nccnenosadnid B obnact Gruonorim;
m npasuna paboTe B kabunete Bunonoriw.

Bkl HAYyYMTECH

= NPOoBOANTE HADIOAEHWH 38 DUONOrMYECKUMI
OfbeKTaAMK 1 ABNEHWAMMK;
W NPOBROAWTHL NPOCTENALLKNE BUONOrMYECcKMe ONbIThI;
= HUKCUMPOEATE PeaynbTaThl HABNKAEHWA W ONLITOR
W HA WX OCHOBAHWKM OENaTk BLIBOALI.




§ 1. Xusas HeXWBas npupoaa —
eavHoe uenoe

LA BN BN BN BN BN BN B BN BN BN B NN

1. Y7o Takoe BewecTeo n puanveckoe Teno?
2. 4710 Takoe xuMuYecKnd anemeHT? YTo Takoe aToMbl M MONEexKynoi?
3. Kakue oGonoyku 3emMnm Bam M3BECTHEI?

Kueaa u Hexuean npupoaa. Ha yauue, A0ME, B IIKOJe — Be3ie U
BCIOAY HAC OKDYVHAIT mena npupodst. K HuM oTHOCATCA
BO3AYX, BOAA, FOPHEIE IOPOibkl, PACTEHUSN, HHBOTHEIE, ABTO-
MODHIIH, KHUT'H, KAPAHJATIN, PASAMUHLIE MOCTROMKH B MHO-
roe apyroe. OfHKM M3 HUX CO3aHBLI YEJOBEKOM, & Apvruae
(BO3AYX, BOA4, TOPHBIE NOPOJLI, PACTEHHA, MHUBOTHEIE) CY-
HIECTBYIOT HE3ABMCHMO OT €ro JAedTeabHocTH, Bosayx, obia-
K&, I'opbl, KAMHH COCTARJIAIOT YACTE NPHPOLLL, KOTOPYIO HA-
SRIBAIOT HeXdcueol. JlepeBss, KYCTADHUKY, TPABK, rpubzr,
HACEKOMEIS®, PRIOEI, ITHIILI, 3BEDH — 3TO Tejla MUEoll npi-
poast (puc. 1). K BEuM oTHOCHTCA U YenoBeK,

MNonarue «ku3He». Yo takoe meuans? CyLiecTByer MHOMeCTBO
oTpeie/IeHNil aToro MOHATHA, HO HH OJHO U3 HHX He KaMKeT-
CH YUBHHEIM EJHHCTREHHO NpaBuibuuiM. Ha nepsuiit paraan
BCE HPOCTO: Jane PefeHOK CHAaMeT, YTO KaMeHb He:XWBOIL,
a coDaka uBas. B uéMm me sarmouaercs npobaema? [leno
B TOM, YTO I'DAHbL MEeX# Y ¥HBBEIM H HEJKHBLIM TOHKA H YCJIOB-
Ha. PaccMoTpHUM e€, yCTAHOBHE OCHOBHEIC YePTHl CX0ACTEA 1
PAITHYHN MeXAV TeJIAMH XHRBOH 1 HeRNEBOIH HIPAPOIEL.

CxoncTteo M pasnuymns MHUBOro M HEXWBOTO. OcHOBHEIE YepTH CXO0-
CTBA TeJ MHBOH W HeMHMBOH MIPAPOJLI 3AKIOYAIOTCH B TOM,
4TO BCE OHH IOCTPOEHBI M3 OJHUX M TEX e CTPVKTYPHBIX
KOMIIOHEHTOB — XUMUYeckux saemenmoa. Ilpu artom B Te-
JIaX FMUBOH M HEMHBOH IPHPOALI PA3THYHO MX COOTHOIIE-
HHe. Tena skuBoil npupogel na 98% ecocrosaT M3 YeTHPEX
ATEMEHTOB — YIJIEPOA, KMCJI0POAAa, A30Ta M BoJgoposa. Tena
HEMKHBOM NPUPOJLI MOTYT COCTOSATL M3 APYIHX DIcMeHTOR,



Puc. 1. Tena xnBoi n HEXWBOR NPWPOLL

H JTaxe H3 0QHOrO-eIHHCTEEHHOID, A NePeYHCIeHHBIS BhILIe
MOTYT B HHX H HE COJAePHAThOH.

Kax e oTAHYHATE JKHEBOE OT HEJKHBOIO?

Tena scnpoi OpUPOILI COCTOAT H3 KAETOK, HMEIOT KIeToH-
HOoe cTpoenne. Heknwyeane COCTABRNAKT BUPYCeH (BOaDyAH-
TEJMH HEKOTOPBIX 3aboeBannil APYIrHUx ¥HUBBIX OPraHUaMORB).
Ho » onm Benyr cebA Kak :KHUBEIE, TONBKO NONAR BHYTPE
KICTKH ¥HBOMO OPpraHu3Ma,

Bee suprie Tena npupoasl 061814107 PALOM 0JJHHAKOBRIX,
XAPAKTEPHBLIX JJIH MUBOTO IPUIHAKOB — CEOUCME HCUIHLL.
K aum, xpome waemounozo empoeHui, OTHOCATCA J8UNE-
Hue, oflmen seliecma, pocm, paisumue, pasMHoNenue, pad
dpaxcenue n nop.

GII.HEHIJ EHeITHHE I'I'I}DHH.,]TEHHH ITHX EBﬂﬁETB g ortielb-
HOCTH MoHO Habnwgars W v Tel HexHBoH npupoasi. To
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eCTh HeT KAKOro-TO OJJHOr0 KpUTepna (IpH3HARA, GBﬂHﬂTBﬂ}:
KOTOpBIH OJHOZHAYHO OTVIMYAET JKHBOE OT HEeMKHBOTO. Ha
npuMep, AJA TeJ XKHUBOI NpHUpoabl xapaxkTepeH pocT, HO g
cocynbKku pactyT! A Bejlb OHH ABJISAIOTCSA reraMH HeHHBO

NPUPOALlL, COCTOAIUMH U3 MOJIERYJI zamépaineil BoAbl.

O6MeH BelecTE B #HBBIX OPraHM3Max obecnmeudBaeTCH
IHIXAHAEM, THTAHHEM 1 BhiieIeHneM. BHelIHe OH TPOABJIA"
eTCA MOTMONEHAEM H3 OKPYHalomeH cpeibl 0OJHHX serecTs
H BEIJENeHMeM B Hee IPyrux.

B HexuBOH OPUPOLE TAKME MOMKHO HaOmOAATE moa00-
neie npomeccel. Tak, Hanpumep, IpH ropeHUH ApoB B ne+ H
norsomaeTes KMCJI0po/ BO3OYXA, & BRIAEJIAIOTCH aHeprud
(Tenno), yriieKHeIbIH Ta3 U ApYIrie BelfecTsa. OpHaKo ILIa-
MA KOCTDA HUKTO HEe HASORET X HBBIM.

Wrar, Teno npHpolsl OTHOCAT K MHBOMY, eCJIH eMy HpH-
CVIIM cpa3sy éce NpuaHaku (cBoHcTBA) IKHAHH.

Xueaa n HeXUBaa Npupoaa — eamHoe uenoe. Kax Mbr BUANM, TE"

71a MHUBOM IPHPOL] BCE 3e AHAYHTEeIEHO OTJHYAKTCH OT TeJl
mesusoil npupoasl. OXHAKO BCe Teja KMBOH M HeKHBOH
OPHPOE HEPA3PRBHO CBA3AHLI Mex Iy coDoil 1 HENpEPLIBHO
B3AMMOJeHCcTBYIOT ApYT ¢ ApyroM. Ha aTo ykaseiBaeT H eIHH-
CTBO XHMHYECKOTD COCTABA TEJ MHUBOH M HeKHBOH NMpPHPO-
ABI, # TOT PAKT, 9TO VEHUTOMEHIE HeUBOW NPUpOALI HEH3-
fexHO BAeueT 3a coboil rubenk Beero skuBoro. Hepasymuas
AeATENLHOCTS HeJIOBEKA B IPHUPO/IE MOMKET IPHBECTH K CepPh-
E3HEIM NIOCIEACTENAM, ONMACHLIM, IIpEee BCeTo, AJMA CAMOTO
YeJIOBeKA.

Pone xueoro B npupoae. [lo MEeERD VuéHBIX, [€PBLI# }KABBIE OPTa-
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HH3AMEI NOABHINCE HA HAIIeH NJAHETe 0KoM0 4 Mapa JeT Ha-
aaj. Ol 0buTaNM B BOAHOMN Cpejle W B Mpollecce CBOeH @3-
HeJEATENLHOCTH IOCTEIeHHD HAMeHAAH XHMHYecK il coCTAB
Muposoro okeana u armocepnr. CranoBach Beé DoJee MHO-
FOYHCACHHLIMH W pasHoobpasHBIMH, OHH 3aBOEBAA CYIITY
1 0Dpas0BAlIH NO%6Y — BEePXHMH IIOJOPOAHEIN CI0H 3eM-
au. B peayabraTe 1efTeNbHOCTH OPraHH3MOB MOABHINCE 34
JIEHH MOJE3HBIX MCKONaeMwX — Ttopda, yria, He@TH, H3
RECTHAKA U Ap. B HacToAamee ppema Mul cTankuBaeMcd ¢ 1€
ATEILHOCTRIO #HBLIX OPTaHHAMOB NOBCIONY. BoaneicTEHE HA
OKPYHAIOINYIO CPexy OTAeNBHOro opraHMsMa Hp.ﬂ}:r[ﬂ'-leﬂﬂ}r




KM OzoHoBLIA 3kpaH

10 - _ 3 ¥ ATvmocdepa — Bo3AywWHAS
A iR s e obono4yka 3emnu

Buwocdepa

-5 RO N i N Mapocdepa — soanas
. - L ofonoyka 3emnu
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Puc. 2. Mpanunub Buocdepsl

He3zamMeTHO, HO BCe BMEeCTe 0HH OKEA3REBEAKT 3HAYHTEeINBLHOE
BAHAHHE HA IPHPOAY.

C nosriaenueM EHBLIX OPraHUaMOB ¥ WX pACTpOCTpaHe-
HHEM [NoABHaacE ocoDas obonoura deman — Ouocgepa (ot
rped, fuoe — ¥MHU3HL ¥ cgpepa — map). Buoedepa srawuaer
HHMHHE CIOW aTMochepsl, ruapocdepy, DOUBY, BEPpXHHH
enol tuTocteps.

Bepxraas rpaHEdIa paclpoCTPAHEHUA MKHUIHH ONperens-
ETCH O30HOBBIM JKPAHOM — CJ0EM rasa 030HA Ha BRICOTE
15—20 xm. Ou sasep:uBaeT rybuTe/ bHbIe LA ¥HABBIX Op-
FAHH3MOB VaLTpahHoIeToBsIe JIYYH cOJHIA. B oxeanax #u-
BLIC OPraAHMIMEl BCTPCYAIOTCA HA JHE BIIAJMH JaMe HA TIy-
brHe 10—11 gm. B aurocdepe xua3Hb (DaKTepHH) MecTaMi
NpOHMKaeT Ha rAyomHy g0 Tpéx u bHonee KHIOMETpOB
(puc. 2).

Buocitepa — He ToasKo obfsacTs pacnpocTPaHEHHA A3~
HH, HO H Pe3yJbTaAT AeATeJBHOCTH MHBBIX OpraHHM3IMOB HA
HAallleH NJIaHeTe.

1



TENA NPUPOObI: XWBbIE W HEXXMBLIE. XXM3Hb.
CBOWCTBA XXM3HW. NOYBA. BUOCDEPA

Bonpocwus
1. | Moyemy cnoxHO AATbL ONPEOENEHWE NOHATUR “XKNIHE"?
2. | B 4EM 38Kk MON3ETCH PA3nMIMe XMMUYECKoi OpPradn3aumn Ten xueoi
W HEXWBOW NpUpoaL?
3. | Kakosel OCHOBHLIE CBOWCTBA HMBLIX Ta NpUpoas (NPKUaHaKW Xueo-
ro)?
4. | Kakve npumMmepsl BHELWHE CXOKUX NPOABNEHWA OTOENBHBIX YEPT, CBOA-
CTHEHHLIX XUBOMY, Bbl MOXETE NPUBECTU W B HEXWBOH NpUpoae”?
5. | Kakosa ponk »usoro s npupoge?
Mogymanre
1. | Novemy Mbl MOXEM YTEBEDWOATL, YTO XWBEH W HEXMBAS npuwpoga
npeactasnaet cobol eguHoe uenoe?
2. | Kak paappaxumocTs NPoRenseTcA y senosexa? Mpueenure npu-
MEpL.

Ana rex, k1o xoveT 3HaTe Gonswe
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XapaxTepu3oBaTh TENE KMBOA NDWPDOOBI MOXHO, DACKDLIE OCHOBHbIE
CBOWCTEA MUEBOro.

Tena wuBoM NPHUPOGLI HMEIOT KNEeTOYHOE CTDOBHHE.

Tena wwBOW nNpupogsl npegcrasnaoT cobol Buwonormvyeckme
cHCTEeMb! (OT TPEY. CHCTEME — Uenoe, COCTOALee M3 B3aMMOCES-
aaHHbix vacTen). CoOBMECTHasA cornacoBaiHan paborta oToensHbLIX Ya-
cren nibon CUCTEMEI ABNAETCH BAXHENLLMM YCNOBMEM 88 CYLLECTBO-
BAHWA KaK BAMHOMD Uenoro,

Crout obpaTuTe BHUMaHUE, 4TO BCe GHONOrMYecKHe CUCTEMbE SBNA-

KITCA OTKPLITEIMGM, [INA CYLBCTBOBAHWA XWBLIX OPraHnamMos Heobxo-

AWMO NOCTYNNEHWE SIHEDPIMK (CONHEYHOW MMM XMMWYecKor) 1 NuTa-

TENbHBIX BEWECTE M3 OKDYXAIOWER Cpenbl.



Puc. 3. NpoABneHWe pasapaxumMocTi y NoaconHyxa

b=

o

Bcé wusoe cnocobHo k o6Meny Bewecrs. Tena ¥Meoh Npupoas

OCYWEeCTENRIOT CBOK XUIHEOBATENLHOCTE A0 TéX NOP, NOKa B HAX 13-

BHE HE TONBED NODCTYNEET 3HERMMA W NUTATENEHEE BELWECTBA, HO W

YOANAKTCH HEHYXKHbIE, @8 WHOTOE W BPEOHBIE NMPOOYKTHl XWaHEnes-

TensHoCTY. ObmeH BellecTe oBecneYvBaeTes TaKMMu NPOLECCaMM,

KaK ObIXaHWE, NMTAHME W BoldeneHwe

Tena xWBOH NPHPOAELI PACTYT M Pa3BHBAKOTCH. KONWYeCTEEHHBLIE
MAMEHEHUS B CTPYKTYpe nioboro NPUpoAHOro Tena Ha3elBawT po-

CTOM, & Ka4YeCTBeHHbi2 — passnTrem. OBa aTUx CBORCTEA xapakTep-

Hibl Kak ANS XWBOW, TAK W ONA HEXWBOW NpUpoAbl. HO TONBKD Tenam

HKUBDW NPUPOOLI CBOACTEEHHO yNopaagoYeHHoe, NOCTEeNaHHOe U No-

CNEA0BATENBHOE PA3BWTWE, CEBAIAHHOE C peanuiauneil 3anoweHHom
B HUX HACNEACTEEHHOW HHBODMALIMH,

Bcé xmBoe cnocobHO K camoBOocCnpoW3segeHuio. Tena xueon
NpWMpoae cnocobHbl NOABNATLHCA TONLKD B Pe3yNLTaTe Npouecca pal-
MHOXeHKs, NMpu 3TOM BCe opradnamel cnocobHe Nnepepasars CBOW
NPW3HAKK, CBORCTEA W 0COBEHHOCTH PA3BUTHUA U3 NOKONEHWA B NOKD-
nexHue,

Tena xMBOA NPHPOALI PEArHPYIOT Ha HIMEHEHHE OKPYXaloLjeH
MX cpenbi. 310 CECIACTEO Ha3LIBAIOT PasapaxmMMocTeio. Pasymeercs,
CKOPOCTL OTBETHOW peakumn v cOGCTEEHHD 8€ NPOABNEHWE Y Pa3HbIX
0OLEKTOR XUBOA NPUPDLLI 3HAYMTENEHO pasnuyaloTcs (puc. 3). Ha-
NPWUMED, MbILUKA, 3aMETHELLEA OXOTALLYIOCH HE HEE KOWKY, CTDEMMWT-
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cA BeICTPO yOEeXaTe OT MRO3ALLEA el ONacHoCTY, PAacTeHnn xe name-
HAKT HanpaenaHwe pocTd ¢ l'IﬂEUpEI'-IHEEH:IIT NMCTER W COUBETWA MO

HaANPaBNeHMIo K CBETY MEILNEHHD.

MamaTka

3.
6.

Kak paborarts Cc Tekcrom y4yebHuka

MNayunte namatky «Kak paforats ¢ tekctom yueBuukas, Cneayirte
NPUBEAEHHLIM B HEW DEKOMEHIALMAM 1 yoBavBanTe y4ebHsln mate-
puan BeicTpee 1 nyywe.

MpounTtaiite Ha3eaHwe naparpacda. OWo OTpaxaeT ero ragHoe co-
OepxaHne.

MpounTaiiTe BONPOCE Nepen TeKCToM naparpada v nocTapanlTecs Ha
HNX OTBETHUTL, OHWU NOMOrYT BAM NYYLLIE MOHATE HOBLIAR MaTEDWADN.
MNMepen Tém kak Haukérte paboTaTe G TEKCTOM, NPOYMMTAATE BOMNPOCHI
B KOHUE naparpacda. OHy NoOMOryT BelOENUTE HAanBonee BaXHbIA Ma-
Tepyan naparpad.a.

HOBbIE TEDMUHEI M ONPEAENEHWN BLIYYATE HAWIYCTE, OCHOBHLIE NOMO-
KEHWA J3ANOMHUTE, HEYYMTECE X QOKA3LIBATE U NOATEEPXAATE NPW-
MEpamMM.

OTeeTeTe Ha BONPOCH! B KOHLE Naparpada v BeINONHWTE 3a0aHMe.
KpaTko nepeckaxure naparpad.

Saganue N8 N0BO3IHATENbLHBIX
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BoipawmeaHve KpUCTannoe

B HacwueHHOM pacTBOPE NOBapeHHOR conu oBpaayiotes pacTyT
kpwcTans. H1obe yOeaMTECA B 3TOM, NDUBEAWTE OMLIT,

Heobxonumoe obGopyAoBaHWe: NOBAPEHHAR conk Bea noGapok
Boaa (AUCTANNMPpOBaHHan Wik ByTunupo BaHHan), YvcTan crek ngH_l
Han EMKOCTb (CTakaH wnk Dauka), nowka uwnu nepessxan nano4yka
ANA NEPEMELLMBAHWA PACTEOPA, Necka, GyMaxHbie candeTka, thrnb-
TRoBANbHAA GyMara v Mapna, nak nns NOKPEITUA MOTOBOrD CONAMO-
ro KpucTanna.

Xop paborel
B cTexnannoi 8MKOCTH NPUIOTOBLTE HACKHILLEHHLIR CONEBOI pacTeop
u3 100 mn ropayen soas v 40 1 conu (puc. 4, A). [daiite HKUOKOCTH



A

Puc. 4. BuipaluWeanme kpucrTanna

OCTLITE M OTHUILTRYATE 6€ C NOMOLLBIO DUALTPOBANBHOR Bymari nnm
CBEPHYTOW B HECKONBKD CNOSEB Mapnu.

K necke npukpennTe KpUCTAnnnE CONu W ONycTUTE B NPWUIOTOBNEH-
Hulil CONAHOA PACTBOP Tax, Y4ToOW OH He kacancA ana. Ecnw kpucran-
NUKE CONK HET, MCNONL3YUTEe HeGOoNLWOoW NNACTMACCOBLA NPeaMET.
Apyro@ KOHELW NecKM NPUBFKKTE K NepexKnaaMHe, KoTopas Wwwpa rop-
NbllUKa CTEKNAHHON EMKDCTH. PONE NepexnagrHbl MOXeT BEsNONHATE
KapaHoaw, pydka vwnd nepesadHan nanodka. Nepexnaguea Gyoer
PUKCHMPDOBATECA Ha BMKOCTM C PacTBOPOM, YTODbI KpWCTANNWMK Ha
necke Bbln B NOABSLIEHHOM COCTOAHKK (pKuC., 4, B).

HakpoiTe nony-“eHHYIi0 KOHCTRYKUMIO candeTkol Wnu TKaHLo | no-
CTEBLTE B TEHMHOEB MECTD NPW KOMHATHOR Temnepatype. Mcomowwre
BCTPAXMBAHWE W NEPEOSMMEHWE EMKOCTH.

Mo mepe pOCTa EpMcCTanna COOcp#aHuie conu B OKPYRAWEeNn ero
*uoxocTk Gyaer ymedblwaTecA. ECnM xXOTWTE BbIPacTUTh KPYNHBIA
KPUCTANA, TO pa3 B Heaenio notaenaiTe B EMKOCTEL KDENKWHA COMAHON
pacTeop.

Korga kpuwcrann enpacTeT 0o HeobxoiMMbix pasMepos, BelHeTe ero
M3 XMOKOCTW W OCTOPOXHO MPOMOKHWMTE MRFKOA TRaHeio. MNokpoWTte
XpynkWi kpuctann GecupeTHeIM nakoM ANR NPUIaHUA OONONHWTENR-
HOW NpoyHoCcTH (puc. 4, B).

PerynapHo sanuceigaiite u dororpadwpyite caonm Habmonenns.
OdopmuTe Mx 1 NpeacTassTe B knacce, OGCYOMTE, MOXHO W CHATaTh
KDWUCTANNB XUBBIMKA TENGMA NpUPOALI.

15
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§ 2 . Buonorns — cuctema HayK

0 XXMBOW nNpupoae

1. Y7o rakoe Hayka?
2. Kvo takmne yuéHoie?
3. Kakux yuéneix-6uonoros esl avaerte?

Nouatue o vayke. C nepsuix gHeH KHUIHN YeI0BOK TO3HABT OKpYHa-

IO MUp. [IIKoNBHUKK, KAK NPARKIO, H3VHAIOT BTO B X010
CBOEH y4ebHo# paGoTel, HCNOALIVA 1A DTOrO COOTBETCTBY-
HOUIHEe UHHOPMAYUORMBE UERLOY H UK VUEOHMKH, KHHIH,
JHIHKJIONE/HH, CI0BADH, HHTCPHET-PECYPCHI, MTPOBOAA Ha-
BANJCHAS, ONBITH It T. T1.

Ené oguum ua cnocobos HAVUSHUHA 0 NOIHAHNSA OKPYHa-

IOLEero MUpa A48 YenoBekil HABIANCTCH HAyYHas Oesmens
HOocmb, um Hayrka. Jhoaeit, npoheccnonainio 3annMaN0-
HIHXCA HAYMHON ACHTEILHOCTRIO, HAILIRA KT HAUYHBIMU Pa-

OOmMHUKAME WIN yuén b mu. Hoayuenusie nmu HAYIHBIE
AAHHBIE DATMEHIAIOTCH B OTKPLITHIX WHOODMAITHOHHBIX He-
TOUHHKAX W MOTYT OLITH HCTIONBAORAHBI KAK A0A POLOIHKE-
HHA HOCCTEQOBAHMH, TAK M B VIeDHREIX NOeTRY.

Ha cerognammunit genn CYIUIPCTRYET MHOMECTRO pasiny-
HEIX HAYK B Hapyuslx ofracmei. Torops o moboii HAVKE,
MEI JOIMHBI 4ETKO NPEeACTABAATE cele 0CHOBHBIC TePThI He-
CASLOBAHHH B €€ 0DAACTH, OTANUAKLLHE 3TY HAVKY OT HCCJIe-
AOBAHMI B APYruX HayuHeix ofaacrax. Kamayvio HAVKY Xa-
PAKTEPHIVIOT, Npesxe Beern, offaekmbl uceredosanui, o
dauu, Memodsl 1 HibiK.

Buonorma — cucrema nayk o xvBoi npupoae. OaHoi na aApesneii-
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MUX HAVYHBIX 00OJACTEH, BAHMMAKIUXCA TOdHAHMeM OKpYy-
AMAWIEero Mupa, ABLAeTCA GUon0ZuUR (ADP.-TDeYy. Ouoe —
FHHAHE M d020¢ — HayKa). B HacTosuee npema oruy TEDMH-
HOM HAJBIBAKT HEAblH KOMILIEKC HAVUHLIX HANDABTEH KT,
O0BEKTAMA HCCTIRIOBAHWI KOTOPHIX SBAAKTCA #HBLIe opra-
HU3MBI THOO MPOIECChl M HBJEHHA, NPOTEKAIOMIHe B HHUX M1
C UX YYACTHEM.

B 3aBMCHMOCTH OT H3YVYAEMBIX O0BEKTOR HCCTIe NOBAH M
BLIIENAOT OCHOBHBIE paddens Guonozuu (puc, 5). Mepen
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Bupyconorna
(BMPYCHi ]

Muxkonorua
(rpmDet)

BM
BaxTepuonorua { peay

(BaxTrepuu)

Boranuka

3oonorus
(%MBOTHLIE)

r
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Puc
—2- 3. OcHosHbie pasnent 6uonorum

UnTtonorus AHaTtomusn
{cTpoeHue {CTpoeHWe

W AKNIHEOEATRNLHOCTE o OpraHnamos
KneTok) | W OpraHos)

Jkonorvg —
OTHOLLEHUWRA
CpraHu3mMoB
mex Ly coboid
W DKPYXAI0LUER
cpenoi

Duanonorua
(pyHELMIM Oprasuamos
W opraHos)

NeHeTHka
(HACNBOCTBEHHOCTh
A MIMBEHYMBOCTE
OpraHnamMos)

3OmBpuonorna
(MHAMBUOYANBHOE
pa3BuTHE
OpraHM3mMoB)
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KAM/IbIM U3 HUX CTOAT CBOM CODCTBEHHBIE JAJIAYH, PelleHye
KOTOPLIX NPHBOAHT K 0600ILEHNI0 M HAKOIJICHHIO HAYY Hbix
Pe3yJIbTATOR.

buonorna n apyrue ecrecraentsie Haykn. CospeMenHas GHOJIOrUS

TECHO CBA3AHA C JPYTHMH HaykaMmu, ocobeHHO ¢ TeMH, uTg
SAHHMAKTCA NO3IHAHHEM OKpymawiero mupa. Ux HaselBa-
OT ecmecmeeHbimu (o1 ecmecmao — npupoaa). Cpean
ECTECTBEHHBIX HAYVK MOMHO BbIIEIUTh (ZM3HKY, XHMHIO H,
KOHeYHO, DHosoruio. Bee oHM Tak miIM HEAYE CEBA3AHLI Apyr
C APYTOM, 49T0 B pAJe Ciy4Yaes N03BOJIHET BarIAHYTE HAa OGHY
H TV e HaYUHYIO0 nmpobiieMy ¢ pasHelX ToueKk 3peHHA W Io-
NEITATECA PEIINTE €€ C IPHMEHEHHEM PARTHYHBIX HAVIHBIX
MeToA0B. B Hacrodniee Bpems BOTRIIMHECTBO OTKPRITHI Te-
J12eTCH, KAK NPaBHIO, HA CThIKE HECKOJIBEHX HAYUYHEIX HA-
upasneHnif. TaAK BOSHHKIN Takwe Haykm, xakx GmodHuauka,
GHOXMMHA, KOCMHecKan BHOTOrKHS 1 ap.

3Ha4veHue OMonorvyecKnx unccnepgoeaduii. Buonornueckue neee-

AOBAHHA OPOBOAATCA C LEJbI0 M3YHEeHHA DA3THYHALIX IpoIec-
COB H ABJEHHMH, OPOTEeKAIIMX B 3KXHURBOMH npupoge. OTKpeITHS
B obaacTi GHONOrHM coaganT 0a3y AJA HOBBIX QOCTHMHeHHH
B MelHIlHEe, CelIbCKOM X038HCTRE, IPOMBITTIIEHHOCTH H IPV-
rux ofnacrax veropevecKoi JeATETEHOCTH.,

MHOTHe CUHTAIOT, YTO VUEHBIM CJIEAVET 3aHIMMATECH TOMh-
KO NPpUKAAGHbIMU UCCAEIOBAHHAME, KOTOPLIE NOMOTYT pe-
MIMTh KUHKPETHBLIE MNDAKTHYECKHWE 3AMa4M CeroiHANIHero
na#. Oarako sTo HerepHo. Henwas zabeiBaTe 0 Ba:kHOCTH
Pyndamenmanvubx uccaedosanuir. OENM MOIyT HOKA3ATLCS
BecrnoaeaHsIMH JUUIH [IOBCEIHEBHON A3HHU YeTOREKE, HO [I0-
MOTarT [IOHATHE 3aK0HbL, [0 KOTOPLIM PASBHBACTCH OKPYIHKA-
IOIHI HAC MUD, H PAHO WIIH MMO3AHO HARAYT NDAKTHYeCKOe

NpHMEHCHHE.

3HaueHMe BMonorudecKknx 3HaHWN ANA COBPEMEHHOro Yenosexa.
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Ho vepasHero BpeMeHH JHOJH CUHHTAIH, YTO BOCCTAHOBH-
TenbHbLIE CHOCODHOCTH NPHpoAbl OearpasvuyHel, Ho okxaza-
nock, uTo aro He Tak. Heamanue nnm urnopuposanse saxo-
HOB MPHPOALI NPHBOAHT K 3KOJOrHYECKHM KaTacTpodam,
KOTOpRIE rpoafdT rHbe/bI0 BCeM FHBBIM OPraHH3MAM, B TOM
yucae m uenosexky. Hacrano Bpemsa, Korga or kamaoro ma
HAC 3aBHcHT Dyaviiee HALIeHd NJAHETLI, [I03TOMY 3HAYEHHE



Oxpaxa okpy*aowel cpeas  PaspaboTka HOBLIX CPeacTE
W METOA0R NeYeHna Gonaaden

MNpowWasoACTRO

BHONOrMYECKUX CPEaCTE

3aWATEI PACTEHWIA : MpoMasoacTEO
Or BpeauTEnai NEKAPCTE, BUTAMWHOB,

u boneanei BHONOrM4YECKME BEKLUWH, ChIBOPOTOK

T m—— s 2 e W ————

MpowseoacTeo MNpouasoacTeo
KOPMOBLIX NPOAYKTOR
nobasok . NATAHKUA
ANA KMBOTHBIX 4

L1

Coaganue BriBegeHwe
HOELIX COPTOB = HOBIX NOPOa
KyNbTYPHLIX PACTEHWA  AOMELWHWX XUBOTHBHIX

_WC. 6. BHaueHne GUoNorMYeckmnx IHAHWIA
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DHONOrHYECKHX 3HAHWH BO3PDACTACT ¢ KAMIKM rojgoMm. Buo-
JOTHYECKAA TPAMOTHOCTh HEODXOAHMA KAXKIOMY Hel0BeKY,
TAK e KK YMeHHe YUTAaTh, MTHCATE 0 CYHUTATE.

OTKpBRITHA COBpeMeHHOI OMOJOrHH HO3BOJNAIT ONpeje-
JUTE ahpexTrBHEBIE OyTH NeyeHnsi W NpodMIAKTHKH pa3-
JHYHBIX G0neaHeli, B TOM 9HCJe ¥ TeX, HOTOPEIE paHBLIIe
CHHTANTHCHL HeMaJeuHMBIMHA, Mayuenne cTpoeHHA H NPHHILA-
NOB padOTEI PASTHYHKIX CHCTEM $#HBBIX OPraHH3MOB ITOMOT-
JO HAWUTH UPHIHHAJMBLHLIC PELIeHWA B TEXHHEKE H CTPOHTEJIb
crBe. BHONOruA Takmke okasklBaeT 3HAYHTEILHOP BINAHHE
Hd pelleHne TAKHX BaXMMHBIX OpodiaeM, KAK NPOH3BOJACTBO
NPOAYKTOB NHTAHUA, MOHCK HOBRIX MCTOUYHHKOB BHEPIHH,
OXpaHa OKpPYHEAWIed cpeibl 1 ap. (puc. 6).

A3kik BUONOrMK: TEPMUHbLI, NOHATUS, CHMBONLI, YTOBE AOCTHYE

Puec. 7. Cimeonkl GMONOrAY2CcKoro A3eika

ycrexa B HAYEEe, VUeHOMY HeoOXOANMO YMeTh B3aMMOJEH-
CTBOBATH CO CBOMMH KOJLITeraMm 1 oOOMeHHBATLCHA ¢ HHMHA HH-
dopmanHe. Jlyume nosumMarts Ipyr Apyra yueHsIM IOMOTa-
eT HAYY HbLL Aiblk, BEAOUYAIDIIHAN B ceffa cHeTeMy ROMRMUILL,
MEPMUHOE H CUMBOLDE.,

B Omomorum Toxe ecTh CcBONM HAVUHLIN AIBIK AIbLK
buonozuu. YueHOMY, MOCBATHBILIeMY cefd Toit LI HHOM 06-
JacTH DHOMOrMYecKoil HAYKH, 00A3ATeIhHO HANO HAYYHTHCH
HM BIAAETh.

IMoramue — cucTemMa MBICHSH Y€JI0BEKA, OTPAKAIOILAHA
obuiHe W crenupHUYecKHe NPHU3HAKH PASJIHYHBIX ODBHEKTOB
HJIH ABJIeHHHA.

Tepamun (OT 1aT. MEePMUHYC — Tpeaes, rpadnna) — cjiIo-
BO MM CJOBOCOYETAHUE, ABNAKIEeCH HABBAHHEM HEKOTO-
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poro MOHATHA onpeaenéHEoil obmacTn HaykH. Hampumep,
KOrga NpoH3HOCAT TepMHH «KOolIiKas, MBI Cpady npeicTaB-
JHEM, 0 KAKOM ¥XHBOTHOM HJET pedk, H MOMeM ONHCATE €70
B o0mmx 4eprax. Ho mopon womex muHoro. EcaM CHAaMXYT
«KOIIKA CHAMCKAA », MBI BLIAEAUM XapaKkTepHEEe 0coDEeHHO-
CTH 2TOH TOPOIALI.

B page cayyaek B AShIKEe HAYVKH HCHONBIVIOT CLMS0ABL
(oT Ap.-rped. CJA0BA, O3HAYAKIIETO «3HAK®, $CHIHAM») —
CHeHANBHBIEe 3HAKH, MO3BOJAKIIINE 3aAMEHHTE TC HIIH HHEIE
TepMHHB, Hanpumep, ¢ moaHiiuy GHOTOrHIECKHUX TOHATHH
MHOTHE MPEACTABHTENH MHBOH TPHPOALI N0 CBOHMM HHINBH-
AVANMBHLIM IPHIHAKAM MOTYT OBITh OTHECEHB! JHDO K MYH-
CKHM, JHDO K KeHCKUM ocobAaM (KOT B KOIKa, ety B Ky-
pra 1 1. 1.). Camer, nian caMiga aTo Te TepMHHBI, KOTO-
PRIMH MBI MX MOMeM Ha3BaTh. [[J18 NpocTOTE H HATNATHOCTH
ATH TEPMHHbBI MOMHD 3AMEHHTh DACIIPOCTPAHEHHEIMHA B HAY-
Ke cuMBoaaMu — O (komsé u mut Mapea) u @ (seprano Be-
HepEl) coorBereTBeHHO. Crpoeane nEeTKa MoxeT ObITh Dpen-
CTARIEHO B Bije ero QOpMyasl 1 AHarpaMMes (puc. 7).

Hetoudmkn Buonorvueckon mHdopmaumn,. PeayneTarsl HoccieoBa-
HUA He OVAYT UMeTh IEHHOCTH 414 (PopMHpOBAHKSA HAYYHOH
KAPTHHE] MHpa 710 TeX Oop, NOKa HCcCIegOBATeNE He moje-

EH{:. 8. McTtouHvkn Bronorw+eckon nHgopmaumm
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JHTCH HMH C COODILIECTBOM KOJLIEr Yepes HaydHble myGanyg.
MY HIH yuebHywo auTepatypy. B peayisrare raroi pabory
TOABIAKOTCH PA3IMYHBIE OTKPLITHIE WCMOYKUKU 6Uuonozy.
YecKou undopmayuu (SHIMKIONEHHN, CHOBADH, COpa-
BOYHHKM, ONpejeJnTe/NH, KapTel, (OTO- B BUAeOU30Opae.
HUS, KOMIbIOTEPHBIE Da3k] JaHHBIX, cTATEH B ceTH Hureprey
M 1D.), KOTOPBIE € YCIIEXOM MOMXHO HCHOJIE30BATE B JaTbHe-
el uccneoBaTesbeKoli pabore 1 B 06pajoBaTenbHbIX He-
nax (puec. 8).

ITpH MCNIOAB30BAHMH TAKMX HCTOYHHKOR B [IpOIlecee yyed-
HO-HCCAEIOBATENLCKON MW HAYYHOH paboThl Heobxogmmog

MNOMHHTE, YTO BAMHO NPOREPATE JOCTOREPHOCTEL HAHTeHHOH
HHGOpPMALAH, B 3TOM BAM [IOMOKET MAMATEA Ha ¢. 24,

HAYKA. Y4EHBIWA. BHONIOIrMA. 3KONOTrUA. PA3AENDI
BMOJIONMK. A3bIK BUONOMMKU: TEPMMWHbBI, NOHATHUE,

CUMBOJIbl. UCTOYHWUKM BUOJIOrMYECKON MHOOPMALIMM

Bonpocei

1.

Yr1o uayqaet Buonorus?

2. | Novyemy BUONOrMKD CHUTAKOT KOMNNEKCHOR HayKOWA?
3. | Kakosa pones BUONOTMK B coBpeMeHHoM obuwecTea?
4. \ Kakue nccnegoBaHna B BHONOrvi HalsiBawTeH npuvEnagdbiram?

MNogymasire

41O OBWEro ¥ KaKne pasiniva ecTb Mexay byHAaMEeHTANbHLIMY
WM NPUEKNAOHBIMKW WCCNeaoBaHUAMK?

JanaHunAa

1 L ]

BIACHUTE, KTO U3 BALUWMX SHAKOMbIX MMERT Npodeccuio CEA33HH
¢ Gruonoruel. KakoBo UX MHeHue o ceoel npopeccun? Il“lnqem nm
eé suiGpani? ' I

MoaroToBsTe MYNETUMEBAWAHYIO NPe3eHTauuIo o

WHTEDE A
| npogreccni. B HEW DACKPORTE BOAMOXHRIR CBAau ¢ ﬁugngfeuf“ e




JTiopw © ApeBEHERLUMX BREMEH Mayyanw xuBy0 npupoay. Ecnw earna-
HyTb H2 UCTOPWKY CTAHOBNEHWA BIMMANOB YENOBEKA HA OKPYXAKLLMA
MWD, TO BO MHOTUX KYyNbTYDaX M PENMIVAX MHPDE Mbl YEUOAM OrpomM-
HEIA MHTEPEC K NOIHAHWID CYLHOCTH XWU3HK, 28 NPOMCXOROEHWIO
W PA3BUTVIKD. HE WMER BOIMOXHOCTY HAATW Hay4HLIE OTBETH Ha BO3-
HUKRIDLWWE BONPOCHK!, NIOAW MNBITANHKCE OBLACHWTE MX HA OCHOBE 3MO-
UMOHANBHO-YYBCTBEHHOND BOCNPWUATHA, Y4TO HAWND CBOE OTpaKeHWe
B PENMIAO3HLIX YYEHMAX W XYO0XKeCTEeHHbx 00pasax B yCTHOM Ha-
poOAHOM TBODYECTBE: B XyDoxecTeeHHbix obpasax ckaszok, mudos
(pycanku, ApakoHbl, MUbUHECKME XMBOTHRIE W T. N.) (puc. 9).

Tak, HanpymMmep, neredibl 0 APakoHax NoABUNUcE B MOHIonKMKM U nomy-
YUNK WKPOoKOE pacnpoctpadeHre B Kurtae., 310 0DBACHAGTCA TEM,
YTO B HEKOTOPLIX panoHax NycTeiHK MO6K W ceivyac HaxoOaT KOCTH M
OAXE XOPOWD COXPEaHMBLUMECH CKEneTh AvHo3aepos. B OpesHOCTH
nogw Toxe Dy HabnaaTenbHBIMKA W NOAMETWNK CXOACTBO B CTPO-
EHWKM CKENeTOB ALLEPWU M 3Med ¢ HaRaeHHbIMK ckeneTamin. OHnun yee-

Puc,
€. 9. Muduyeckre NepooHaXH




A 5

Puc. 10. Npeacragneins o Cipoeing 3omnu: IAOLIAOHEHO-1YBCTRGHHOE (A)
W HayuHoe (B)
NHYANTA VX B PAIMEDAX W NONYSIANE JDaKonoR 4 ofbpane NpecMsika-
LLIAXCH C HeLIyern 1 KO THMIA. A 2o YUECTL, 4TO MHOMAa Y AWepuMu, 1
amen GOopPMUpPYeTCH HEe O, 0 AU TONOHLL, TO MOKHD NReanono-
EHUTh, OTEYIA DOMIANKMCE: CRI0MMEe JIRIKOHED © HEGEONLEMMIA TN o0-
HamMMm,
Paaymeaicn, CORPOMOTTHEN Y IHBA OAXOL K W3YSIRHAKD N DO
FHAMUTENBLHD CTAVWHARTCH O WMERLHETD MECTD AMOLADHANBHO-4Y8-
CTHEHHOO Ny Tu nodavanns (puc. 10) Oboyaure ¢ oaHoknaccHuKamMmmy,
B HEM NPAHUMNKANLHOE PaMMMe HAaYSHOro NoavaHas oT SMOLLMO-
HANLHO-YBCTREHHOIO BOCTHIPMSTIN M,

Mamarka

Mposepka AOCTOBEPHOCTH MHPOPMaLIMK

1. Paboras ¢ WHPOPMALMOHHLIM NCTOMHMKOM, OnpedeniTe A0CToBep-
HOCTE NPEACTABNEHHOR MHQOPMALIAK NTYTEM NOWCKa OTEETOR Ha chne-
JAYIOLLMEe BONPOCH!.

-~ Kak fasso onyonukonai Jiatiibil NCTOMHMK MHGOPMaUMmM mm kak
AasHO ODHOBNANCH CART B CRYYAE 3NSKTROHHOIA MyGnukapam?
— KoMy NpuHagnexnt McTodtme MHopmaunn? Y7o 0 HeMm wasect-
HO?
— K10 agrop npaacrasnaqHon MHgopMaumn? 1o o ném nasectia?
— COoAgpPREUT MW MCTOMHAK ODLEKTUBHBIe HAYYHBIE (DaKTL 1AW Bbipa-
HKABT NMMHOE MHEHKE apTopa’

— M3 KaKknx NCTOMHWEKOR Cam asgiop nonyqun midg:opmMaipno?
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2. Jlnw navyiisue NONHOW kapTuie neoBXoaumMo n3yanTe MatepHans

ML PRk Hllrilij[rMHl{Hl’}lIHLﬂ;ﬂ MOCTOYHWUEDB, NPpOAHaNWaIMpoBsaThe W
rJrJI'Jf:II”.HH; (i L 1.|'1'-||"|1'1||||||;|“ CHOTIEHAH,

§ 3 « Mervoabl nccneposanma B Buonorvm

1. Y10 Takoe Hayka?
2. Kaxne merobl NCCNegosaHMg Bbl 3HaeTe?

3. Kaxne npruiopesl, nCnons3yemsie 8 DMONOrHYEcKME MCCNeaoBaHMAX, Bam
HINBCTHET

Hayusbin MeTOA WIYHEeHME XUMB0OW NpUupoakl. [Ina uayueHH s 3KHBOH
NPUPOIEL B X00¢ DHOJOrMYMecKHX HeCHefoBaHuil NpHMeHa-
HYTGE PHELRETHYHLIE HaYIHBIE METOALI, Hﬂle]:lhIE.‘ CJAEOdVET pPac-
CMATPHEATH B KAYECTREE OCHOBHEIX HCTOYHHUKOB 3HAHWH,

Haywneti memod (o1 rped. memodoc — crnocod MosHa-
HHUH, NIVTh) ATO COROKYITHOCTE NPHEMOR M OLepanuil, He-
NOSBIVEMLIX TPK TOCTPOSHHHE CHCTEMBI HAVIHEIX SHAHMIA.

Basnedmnam rpeboBaEHeM K HAYIHOMY METOAY ABIAETCHA
ero O EERTHRHOCTL, HCKIIOYADIIASR NTPOU3BOARHOE TOJAKOBA-
HHE DESAVIETATOE HCCOAeJOBAHKA. HEEHBHEHMG OT TOI'D, Ka-
HHE METOAL HOTIOJILEIVIOTCA B HAVHEe, 108 KAMXA0ID VYeHOTro
BAAHCHITTMM JIOJZREH 0CTaBAThCH NpHALKD « Huuero ve npu-
HUMAKW Ha sepys . [loaroMy peaynbTaTel, NOAVIEHHLIE B X046
HAYHHONO HCCASJOBAHUA, CTAHOBATCH HAYYHBIMU (HaKmamu
TOABKO HOCAE TOID, KaK NPOBEPEHB! H NOATBEePAISHE] DY U
MH HCCaeJO0RAHMAMM.

K ncHOBHEIM HAVUHEIM MeTOIAM OTHOCATCHA HaAOdwdenue,
deenepumenm (onsim) n uamepenue, bnarogapa npaMene-
HHIO ATHX MEeTOJOR YeJoBedecTBOM DOblI Hakomnned Geclien-
HbIA Daras SHAHWHA 0 PAATHYHBIX OHoNOTHYecKHUX o0 beKTaX,
nponeccax v apaeduax. B pancaeimem yIeHEIM YAAJIOCH T
apeTHnyeckd 000BIIHTE NOAVUeHHLIC JaHHBIE U cHOPMYIRDO-
RATL meopud B obracTi GHOTOTHH, KOTOpbIE COCTABAAOT

hyHaaMeHTANLHBI? OCHOBLI COBPEMEHHON GHOTOTHYECKOI
HAVIH.
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Meroa HaBmoaeHus B DUoOnorua. Haubouiee PACTIPOCTPARE Ny,

METOIO0M, € MOMOIIBIO KOTOPOTO YeJIOBEK Mayuaer npaposy
grigerca Habodenue. OHO HaBANO IEHHEIE IHAHUg n.-;
OKDVIRAIIEM MHDE emle nepBo0LITHOMY 4YeNOBeKyY n ceroy.
Hi TPOAOTKaeT HCNOJLIOBATECA B HAYKE KAK CcaMOcTog.
Te1bHO, TAK H B KAYeCTBE JIEMEHTA IPYIHX HAVYIHBIX MeTtq.
10B.

Hab6awdenue — 3T0 BOCIPHATHE IPHPOIHLIX 00beKTop
MTH ABJIEHMH ¢ TOMOIILID OPraHOB YYBCTH.

B xome nabawgeruAa ofbekTa MAM ABJEHHA YeJI0Rey
JHIIE (PEKCHPYET Pe3ayJbTaThl, HE BMEIIHBAACH B CAM Tpo-
necc (puc. 11). Hanpumep, mabamoaeHHA 38 Cce3oHHLIMA
ABIEHHAMH B JXM3HH DACTEHHUH M JKHBOTHLIX, KOTOPLIE HAY-
qaeT penonozunr (ot rped. haitHo — sRAAW W AN020C —
HAVEA).

HabGaogeHne Kaxk HAVYHBIN METOL MOZHAHHSA JIOTHHO CO-
OTBETCTBOBATE CJAEIVIOUIHM TpeOOBaHHAM !

— DOBITH NeJeHANPABJICHHBIM, T. €. JOJHHB ObITh Olpee-
JeHLl H COOPMYTHPOBAHEL 1161k ¥ 3aJa4H HADNWIeHNHA;

— OPOBOANTLCHA IO OTIPEefleIEHHOMY NJAHY;

— [QaBaTh TOYHEIE PE3YIBTATHI;

— COBOAJATH C NOBTOPHERIMHA HADNJEHMAMH B TEX e ye-
JIOBHAX.

B nHeBHMKe HADMIONEHHWH YKA3BIBAIOT MECTO, JaTV H BpEeMHA
HaDImaeHHUd, a TaK®e coepaane HabToIaeMoro ABICHNS.

Peayawtarer Habnwoaeani odopMIAIOT B BH/e MHACbBMEH-

HOI'0 OTYEeTa ¢ pUCYHKAMH, ororpadmnamMi, KoJJeKIIHAMH
M T. .
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Kabunet DROnonnm Y conpremennx Ounogoruaecknx aaboparopuax
POOJRAY RN COMLIC A iLe, MHoras  OdYeHs S0 HkRIe
(SR CETRELI NG LA PRl B0 BT Y M T bl (HTTHHECHK e H O JTEe R
TR I MALIC MO ICUTTR, KMo ar i, ToMOrpahs B ap.
(paree. L) JLm pufGioresn ¢ pmm Tpefyiores cneidaibibie aHa-
g s ananneen. Fhp o peme e nec e insni i B IKoaLHOM
e O e OO0 R B TR I!_I:'-.-',.ll"l'r‘ OO BAORATE [HGTHY-
noe ohopyonainte, apabopia o pperpysMentn. Muorne ma
HX M VA0 NN iEaMnd, ¢ JIPYIHMHE B BCTPETHTECH BHCPDBLIE
(pue. L) Hpn nponeaeninn mopaTopisi X paboT B LKL
o tcnbnere DUonor pasio NpaBJaLHo HenoJibiOBATE

Ny

PFuc. 12 Cospemennsie Ouonoruseckne naboparopun
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MMeoeecH oODPYACBANNE B CTpOro cobNiojaTs TNPaRHIA

TeXHHKH De30nacHoCTH NPH paboTe ¢ HuM.

HAYYHbIA METOA. HABNOAEHWME. ®EHONOMMUN

Bonpochel
1. | KaKoBa 0CHOBHARA LLENL HayKu?
2. | HTD TaKoe Hay4HbIA MeToA? B 48m Bro ncHOBHOR NpuHLMn 7
3. | Kakne METOAL MCCNENOBAHMA B BUONOMAM BAM MIABBCTHEIT
4. | Kakoh hakT MOXHO CYWTATL HAYYHBEIM?
5. | Yro Takoe HayyHoe HabmoneHne?
6. | Yo nayuaeT peHoncrua?
Moaymanre
B cpencreax maccosol wHdopMaunK HEOOHOKPATHO CooBwanocs
0 TaK Ha3LIBAEMOM CHEXHOM YENOBEKE, NDWBOAMNKCE PACCKAIL OYe-
BWALER O BCTPEYAX C HAM, 3aPMCOBKW W hoTorpadmm axkobs ero cne-
AOB W [iaXe Camoro CHEXHOro benoeeka. Beino opraHn3ceaHo He-
CKOMki 3FCI1E..LI,I-'I LI,I‘-"II:'I ..'_l,ft'-i MO CHEXNHOMT Yyanoggaks., chj A0 CUX Nop
HMKTO HE CMOT NPEOCTARMTE HW ®HBOMD CHEXHOTD YEN0SaKa, HIU ero
OCTaHKOE, HW Kakx-TO ORYyTHX HEONPOBEDMMBIX O0KE3aTenLCTE 2ro
CYUBCTEORBAHUA.
Moyeny, HECMOTPH HA MHOTOYWCTEHHBIE CEBROETENLCTES CUeEBMALLE,
CYLIBCTROBIHWE CHEXHON Y2NOREKE HE MOXET BbiTk NPUIHAHD Hayu-
|\1_-II:|-IM hakTom?
JagaHwe
e
Bbiy4iuTe 1 CTROMD BLINOAHAATE NPaBMNa NoEeneHuA B kabuHete Buo-
nornA
Mamarka
Mpasuna TexHUKK GE30NACHOCTHA
npwu paboTe 8 kabuHeTe Buonorum
1. Bea paapewenus yyutens He HaunHaiTe pabory, TouHo BeinonHaRTE

BCE YKA3aHWa NpW NposegeHun nabopatopHor WM NpakTUYeckom
paboThl.
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Y6epute 8CE NOCTOPOHHWE NpeameTsl CO CBOEero pabodero MecrTa.
MpuBopsl 1 ofopynosaqve pasMecTuTe Takam obpasom, 4Tobbl me-
KIOHATE WX MEOEHWE W ONPOKWALIBAHWE,

Mpw HarpesaHnK ¥KWOAKOCTH B NPoBrpre 1N konbe MCNoNLIYWTE Cne-
UManbHEIA OepxaTens WK 3aKpenyTe nocyaoy Ha wratuee. He Ha-
npasnAiiTe Ha ceba unn apyrux NIOOeA OTBERCTUE HAarpesaemMon Npo-
Bupr 1NK ropasIL KD KonBb .

He BepuTte HEZAWMWEHHBIMK DYKaMK HArpeTy Nocyay C XMOKOoCTH-
MM, 4TOOLI HabexaTL oXoros.

OcropoxHo obpalllaiTecs © OCTRBIMKA MHCTPYMEHTaMKW 1 naGopartop-
HOW Nocynor: He BpocaiiTe, He POHAWRTE KW HE YyoapaATe nux.

Ecnn pasbwnace naBoparopsas nocyga wny npubopel M3 CcTexna,
He cobupaiTe OCKONKK PykKami, WCNONL3YWTe ONA STOA Lenn WeT-
Ky W COBOK.

Mpw nonyseHun Tpasmel cOoBWKMTE 0D ITOM YHHUTENKD,

Mo okoH4aHuK paboTel NpUBEOMTE B NOpanok padodes MeCTo, COanTe
YU TEND Npriope U MaTEPWATL, BRIMORTE DYEW G MBINOM,

3aganmue gna nioboaHarenbHbiX

Buonoruyackue 3HAHWA 1 YMEHMA NPUrogaTea BAM B NOBECEOHEeBHOR
HW3HW. OHK NOMOryT YMEN0 WCNONL308aTE W NPUYMHOXaTe Borar-
CTBA NPpUPOoALI.

BaxHo 3HaTL NPUPOOHBLIE YCNOBWA M DACTEHWA MECTHOCTH, B KOTOPOR
Bbl XMBETE, JTH 3HaHWA Bbl NPUOBPETETE HA YPOKEX M IKCKYPCHAX,
NP NPOBEABHMM DNLITOR WU HAGMOAEHWIA.

B 4acTHoCTK, Bam nomoryT eHonorwieckne Habnoaerns. Vix cnegy-
eT BECTW Kpyrikiid rog. C Mx NOMOLEK Bbl CMOXETE NYYLIE NOHATH
oCOBEHHOCTH PA3BATUR NPUPOOL ¥ ONPEeennuTe CPOKW NPOBEAeHIMA
pafoT a8 cany, oropong, none,

Nposegwte pernonormyeckme HaONWAEHNA 38 MIMEHEHHWAMM,
NPOUEXOAALLIMMK B XHU3IHW DACTEHWA OCEHBIO
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1.

2.

3.

MNowaGniogaiTe, Y Kakux PacTeHunil NPONCXOAUT M3MEHEHUE OKDACKK
NACTLEB, KakoBa OHAa Y pa3HbIX pacTeHni (pymo. 14).
BuIACHWTE, ¥ KaKux PACTEHWA NMCTLA OCTAINTCH 38N8HLEIMKY 00 3amo-

PO3KOB.
OnpeaenvTe, KaK AONFO ANWTCH NMCTONaMA y Pa3Hbix pacTeHmnia.




Puc. 14, OcenHAf OKpacka nuCcTLEB

4. PerynapHO 3anwchiBaATe B TETPAAEL BCE U3SMEHEHWA B XW3HW pacTe-
CILER

5. CpasHuTe peaynerars cBOMx HabnoasHui . peaynetarami Habno-
AeHWA ODYrKx ysawmxcs knacca. Oboyaure nx, CoenainTe BeiBOO.
Npogonkxute deHonoryeckre HabnIooeHWa 33 NAMEHEHMAMK, NPO-
WCXOOALWAMI B XKU3HK PACTEHWMRA 3MMOM 1 BECHOMW.
NprmuTe yHacTHe B NOCAAKaX A2PEBbER W KYCTAPHUKDR.

§ 4 « WamepeHus B OMONOrn4eckKux
nccnepnoBaHUAX

o ®9 888800 0s0e

1. Kakue metons uccneposanms, NnpuMeHaemMbie 8 GMonornm, Bel 3vaere?
2. B 4ém 3akmouaercs 0cHOBHON NPUHLMN HAYYHOTO MeToaa?

METﬂ-ﬂ. “EMEF}EHHH. HPH NpoBEAeHHAN HAYYHBIX HE[‘!..TIE,II,!':HHHH!"'I OIIpe-
ABNAIOT He TONLEO KAYPCTBEHHLIE H3MeHeHWA (HanpHMep,
NOABNEeHHe KOpellKa, pPOCTHA, JHCTHEB NpH NpopacTaAHHAH
CeMeHH), HO W HOJMYECTBEHHBIE, OCHOBAHHLIE HA TOYHOM
HiMepeHnH (ITHHA KOPelIKoB, NIHPHHA JHCTEER H T. X.).

N
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Puc. 15. smeputeneHreie npubops
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H3mepenue — oupegenenne 4ncJI0BOT0 3HAYSHHA ONpE-
OEeJEHHOH BeIHYHHBl O0LeKTA NI ABICHHA.

TouHbIE Ma3MEpPEHUA HeoOXOAMMB KAK 14 NpoBeJeHH:
Hay4YHBIX MCCJAeJJOBAHHIL, TAK U B MOBCeIHeBHOI MUIHH.
Kaxaeiii U3 Bac HEOQHOKPATHO MaMEpPAs pasMeprl Tes (Hx
OIJAHHY, INIHPHHY, BEICOTY), Maccy, ofném, Bpem#A, Temme
paTypy, paccroaHue H T. 4. Has npopegernsa maMmepeHuil
BBl HCIIOJBL3OBAJIH USMEPUMENbHBLE NPpubopse: THHEHTEH,
PVIETKH, Hachl, Bechl, TEPMOMETpLI, MEH3VPKH H T. M
(puc. 13).

Hanpumep, 4Tobbl H3MEPHTE BPeMA, MCOOJILAVIOT YACH
wan cexyvegomep. IIHHY, BRICOTY, WIMPHHY IpemxMeTos,
a TAKJKEe PACCTOSHHMA MEMAY HUMH M3MEPSIOT IPH [MoMOIH
nuuHeiixn win pynerkn. TepMoMeTp venonkayior nas uaMe:
peHHus TEMIIEPATYPHI. Becrl cnymar A1nsa uamMepenus mac
cEl — BCHOOMHHTE, KAK NPOAABEN, OTOYCKAS Bam TOBLD
KJajgéT ero Ha Bechl. OO BEMEI HHIKOCTH OTMEDPAKT MEH
Y PHOM.

BakHeHIIMM [IOKA3ATEEM KAa4Y€CTBA M3Mepenwus u erd
HAYYHOH EeHHOCTH ABAAETCH TOUHOCTE. B Hacroaee spems
np# IpoBejeHnH OHOMOrNYECKEHX HCCNeJOBAHWH yuéHEle HC
NOAL3VIOT COBPeMeHHBIE BhICOROTOYHLIE MpuOOpE uamepe”
una. [Ipese 4eM BOCIOAB3OBATHCA TEM HIIH HHBIM MaMepH”
TeJbHBIM NpHUBopoM, ONPeNeNAioT ero npedes usmepenus M



Npeaens: U3MEPEHUIA MNpenen

.L"".

WAMEDPEHKA

Uexa penerus — 10 mn

Puc. 16. Mpenen 3aMepeHna U LEHA AENEHMA LLKAN NaMEPUTENLHBIX NPpUDopoe

yeHy JeeHuUs W PeLaT, NOAX0AUT U OH LA NMOCTABIeH-
HBIX [EJIeH.

I peden uamepenun — 510 HAMDONLINAA BEJIHIHHA, KO-
TOpad MOMRET OBITE HaMepeHa ¢ NOMOITbBK) JAAHHODD HaMe-
puTelbHOr0 npubopa. Ipejen naMepesnds ONPEIeNAIOT 10
AHAYEHUIO, PABHOMY TIOCJeAHEMY HITPUXY HA MIKale TpH-
bopa.

Hena denenusn — BeIUYMHNHA, COOTBETCTBYIOIAA PACCTO-
AHHIO MeJIV ABYMSA COCEJHUMH IITPUXAMH INKANK H3MEe-
putensHOro npubopa (pue. 16).

Yem MeHbIIE eHa AeNeHHA, TEM BHIIIE TOUHOCTE HaMepH-
TeabHaro npubopa. 3ro 3HAYWT, UTO €CIH PYIeTKA HMEeeT e-
HY JeJeHHA D MM, TO €10 He YIaCTCA HAMePHTh AJIUHY ¢ TOu-
HoeThio o 1 mm. [lena gesiennsd yIHYHOTO TEPMOMETPa Pas-
Ha OJHOMY I'pajiyey, a MejHIIWHCKOro rpajyCcHHEA — JecHATOH
AOIH rpajyea, T. €. r0 TOUHOCTh U3MEPEHHH BLIIIE B JeCATh
paa.

AHanus 1 cpasHeHNE H3MEPeHnH, MOAYVIeHHBIX TP MpPo-
BEAEHHH HAYYHBIX HCCALJOBAHWN, MMO3BONAIT BLIABHTH
OnpefeeHHble 3a KOHOMEPHOCTH .

Be160p eguuny uamepexus. Jlis uaMepernsa TOM MaM MHOI Bean-

HHHBI BAMHO NPABMILHO BLIOPATH EIHHHIIE W3IMepeHns
(Tabn. 1).
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Tabmuua 1, COOTHOWEHWS DAINMIHBIX BOMHAL [k TP TP

 mepsianvibl | mepsinnowann || meew
1 kM = 1000 m 1 km? =1 000 000 m? 1 km3 = 1000 000 000 p
1m=10am |1 w2 =100 am? 1 M2 = 1000 am?
1am=10cm 1 am2 = 100 cm? 1 am? = 1000 cm?
Tom=10mM  [[| 1om2=100 w2 1.0M? = 1000 Mm?
1 apwmH =71 cMm |1 1 ra= 10000 m? JlL!J‘|=1.u,|'.r|3

_— -

MEPbBbI MACCbI MEPbI TEMMNEPATYPbI MEPBI Bi

17=1000 kr 1°C=273,15K 1Hen. =7 cyT.

11=100 kr 1°C=32°F | || 1oyr =244

1er=1000r 14=60 muH
L 1 r = 1000 mr ) k1HHH='ED¢

Maccy YesoBeKa, KaK NPABHJI0, VEA3BIBAKOT B KAJIOTPAM
MaX, CHHEro KHTa — B TOHHAX, a4 3eMIepOHKH — B IpDaMMix
(puc. 17).

JI06VH0 BeTHINHY MOMHO BLIDASHTE B PASHLIX €/THHMLAL
HaMepeHEHA. Tak, ILTonane BapryaMHCKOroO 3anoHe HHE

__33m

L A |

X

L

6—10 CM |

A AT

B 70«




—> 24 820 000 000 000 cm?

—> 600 000 cm?

Mnowans
NUCcTa NnenaproHveA

M7
i —) 8 cm®

Puc. 18. CpaBHEHHME BENWMYKH

coctapnsger 2482 I{M"’J, naoHiailbh IMKOALHOrOe KabuHeTa

60 M2, a 1ucTa HeJaproHU — okodso 8 cm2, IIpu Barasane HAa
JdTH BEJIHYHMHBIL E]f!-[lﬂ}’ CTAHOBHTCH MOHATHO, YTO 3AITOBETHAK
Nno mIomany foakne kabnHeTa, a4 KabuHer — DonkIre JHCTA
NeJaproHuH, HO BETHYHHY 3THX PA3THYHUI VEA3ATh CI0MHHO.
Ecam e BRIpazHTE BCe BEJIHYMHBI B OJIHHX U TeX e eJJHHH-
HAX M3MepeHHnA, TO CTAHET JIeTYe X CpaBHATE (puc. 18).

Mamarka

MNopspoxk nposegeHwA naMmepeHnii

1. Mocrasste Uens NPOREASHWA NAMEDEHUS,

2. OnpenennTe KONMYECTBEHHBIE npyMaHaky (napamertpsl) obkexkTa Anna
NPOBEOEHWUA W3MEDEHWA M WHCTPYMEHTHI, HE0OXOOMMBIE ONA 3TWX
Lenepn,

3. Buibepute egmHuus Mamepenns (oM. Tabn. 1),




Onpepenute npegen WAMEDEHHA W LEHY AENEHWA ADCTYNHBE Wime.

PUTENBHEX NPUBOPOA M BebepuTe U3 Hux Hawbonee NDAXOARLINE,

3. Mposeamre uamMepeHue ¢ WCNONbIOBAHMEM COOTBETCTBYIOUWX Mpu-
Gopos. [na nonyyesun o6LEKTUBHLIX PEAYNLTATOR MAMEDEHWE Kax.
0070 NapameTpa cneayeT NPoBecTy TPW pasa.

6. Bwuucnure CpeiHas JHAYEHVe NAMEDEaHHbBIX BENWYKMH,

* Natopatopuas paGora -Uamepenne obbexTosr

1. None3ayece sbilWENpUBEASHHONW NAMATEDR, WMAMEDLTE LWWPDWHY NW-
CTHEE HECKONbKWX pACTEHWA B kabuHeTe Buonorvk. 3apwucyiTe ux,
YXA38E pasmeps.

2. 3aHecwTe fanHbie 8 Tabnuuy (Tabin 2)

3. PaccuuTaiTe cpegHee aHaYeHMe naMepeHtbixX BENWHIMH.

4. WamepbTe 4nuMHy W WWRUHY y4ebHuka Bruonarm,

5. BoywcnuTe ero nnowans.

TaGnuya 2. PeaynbraTtel M3MEDEHWA
! N |
Bua l"la;;— . PeaynstaThl MBMEPEHWUWA, MM | G::
M
pacre- | Opran | . me- i - aHave-

e peHus 1 2 3 Hue

M3IMEPEHWA. N3MEPHWUTE/IbHBIE HFHE'D'FEI.
NPEAEN UBMEPEHWA. LLEHA A ENEHUA

Bonpocel

1. | Kakoe 3Ha"4eHmne MMEeKT MIMEDEHUA B HAYYHBbIX MCCNeN0BAHMAXT

2. | Karne efiHMLB WIMEDEHMA Bkl 3HaeTe?

3. | O7 yero 3asgucuT B6DOD EAMHWLL MAMEDEHWH B MCCNEN0BAHMA X W no-
BCEAHEBHOW ANIHWT

4. | Kax onpeaennie NPEAEN MIMEDEHWA 1 LEHY OENEBHWA LUKA Nk HIME-
putensHoro npubopa?

5. | NpueeguTe NPUMEDRE UIMEDWUTENEHLIX NPUBOPOR fna BhINONHEHWA
khu IMEDEHWA PAINWHHBIX NapaMeTpos Buonorvieckux ofivexrog.




JaganHne

———
Buipa3znTe B O0HMX W TEX X e0MHULAX WAMEREHWA BLICOTY KYCTa
wunosHuka (150 cm), cexsoim (114 m) 1 pacterns mxa (27 mm).,

§ 5 =« OnucaHwue pe3ynsTaTtoB UCCNenoBaHWNA
i @ @ @ B B B A @@ PO

1. C xaxko#W Uensio NPpOBOAATCA HAYYHbIE HCCnenoBanmua?

2. Or ywero 3asucur Bulbop meTogor nccneposarmua B Guonorun?

Meton onMcaHue 8 DUonorMKM. PeayvarraThl dioboro HecleqoBaHHA
AOJHBL OBITE 3AQUKCHPORAHEL TeM MM MHBIM chocobom,
HATIPHMED, B BHIe HAVIHOrO onucanuda. Onucamensibiil

Memod LHPOKO HPHMeHAJCH 116 YISHLIMM APeBHOCTH, HO
He MOTepAS CBOero JHAYeHHUA W cerojJHsAa. Yem nmoaHee ¥ Tou-

Hee ONHCcaHue 00beKTa, TeM Donbiie nHQOPMALINY MOTYT H3-
BRIIEeYb H3 HErD VUeHkIE,

Onucanne o0'beKTa NO3BOJART AHATHIMPOBATE MOJYVUEH-
HBIE€ IAHHBIE, CDABHHBATL MX € APYTHMH, HAXOJHTL ONpege-
JIEHHEIE 3AKOHOMEDHOCTH B CVIIECTBOBAHUE 00'LeKTa HeeTe-
JOBAHHA,

Ucnonssosanwme tabnuuy, cxem, auarpamm. ILna ynopsagounsanmus
PE3YILTATOR HCCAETOBAHHA YUEHBLIE HCIOALIVIOT TAGAHIILL,
CXeMBl, Juarpammbl U rpapmnki. O nozsoasioT comocTa-
BHTh XADAKTEPHCTHKH HM3YYAELMEIX 00BLEKTOR, MpoaHaTH3N-
POBaTL MOJAYYEHHEIE JAHHLIE, CPABHUTH MX, HAHTH 3aKOHO-
MEPHOCTH B JaxKe CIeATh IPOrHO3bI,

Tabauya — 370 NPeACTABICHHE KOMTHUYCCTBEHHBIX HJIH
APYTHX TaHHLIX B (hopMme cTpok ¥ cronbior (pue. 19). C opu-
MEpAMH TaODAWI, BRI MOMETe 03HAKOMHTLCA Ha c. 36 u 46
yueOHHKA.

Emé oauum rpaduueckuM CpeAcTEOM peACTARIEHHA
AAHHHIX ABNAIOTCE cxembl (puc. 20). OHN UpeACTABISIOT
Coboii GUrypsl (IPAMOYTONLHUKHN, MHOTOYTONBHUKH, KpY-
') ¢ HAATHCAMA, COSHHEHHLIE THHHAME WM CTPeKAMH.
Duryph HILTIOCTPHPVIOT PasiHUYHBIE CTPYKTVPHBIE KOMIIO-
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XHMW4ECKMH COCTaB KNeTKM, %

Heoprauwyeckwe sewiecraa Opranwyeckue BellecTsaa l
Bopa 40—95 | Yrnesogw 0,2-2,0
Benku 10—20
MuHepansHue 1,0—1.5 | ¥Xupw 1,0—5.0 r
conwm .
HyknenHoBw e 1,0—-2,0 |
KMCNOTHI

Puc. 19. Tabnuynan dopma NpeocTasneqHns QaHHbIX

Opravuyeckne
BeLeCTEA

|
| |

HyknenHoBme
Kia Hpbi Yrnesonk
Ben P A KMCHOTHI

Puc. 20. NpyuMep Cxembl

HeHTLl TOI0 WK HHOrO 00BeKTa, 4 THHHAN (CTPe/IKH) pacKphl-
BAKOT CBAIH MEeXY HHMH.

Hduazpamma — TpapPRYecHoe NPEACTABISHWEe NTaHHBIX,
NO3BOAAKIES OIEHHTE COOTHOUICHHE HECHONBKHX BeIH-
upH. [InarpaMmel GeIBaOT cTONGYATEIE W KPYIOBLIe, Crond-
MATHIC AHATPAMMEL ICMOHCTPHPYIOT BEUNUHEL B BHje [IPS-
MOYPOIBHMKOB OJIMHAKOBOH ITUPHHBL, BLITAHYTHIX BBEPX, —
cronbnion. BeicoTa eTon0nka COOTRETCTBYET H300pacaemMoil
penpuuHe. Kpyrosas gmarpaMma — a1o Kpyr, pasnaentaabil
HA CEKTOPH B COOTBETCTEHH € MAONDAMAEMBIMH MMM BeqH-
yprHaMi (puc. 21).
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Puc. 21, Npaactagnedue QaHHbx B BAE AWarpasMm

F'pagux — aT0 HepTem, HA KOTOPOM HATTHIAHO, TPH TOMO-
HIF JHHEA, DOKAJAHK Kakie TR0 qHe 1oBsie JAHHLEe, OTa-
CHIBANIIHE MPOLACe R T Araenns (pac. 22).

Avanua peayneraron mccneaonmamms Hoavuas crpoeHse oprasms-
MOB HOM KAKOe- 00 Hpaemme NPpHrohkl. B, CAMA TOO He
NOA0IPERAR, NONLAYVETECHR HPHREMOM AHATHAA, KOTOPLIA AR-
JAHETCH BAFHBM COCTAPH KM TCMUPHTOM MERLIILTEHWH.

v
20
GIE
t_1ﬁ
2144
Z12

Z10.

Tanara
Pt B O OO

1
1
|
l "
0 3 6 9 12 15 18 21 24 x
Bpema cyTtox (4)
:c 22. TDadsiX 3aBUCUMOCTI TEMPEPATYPb OKPYXAOWIEH CPEM
._mcwm OCh E:I — BPEMSA CYTOK (4), OCb _E"r" — Temneparypa (“C)




AHaaua — »ro pacuncnenne, pasieieHns IENoTo Ha co-
CTABHLIE YACTH, BLACACHIE OTASABHLIX CTOPOH H CBORCTH
O0BEKTA AN ABJICHIA.

Hrobst samma pabora Ouina aduhercrnnoil, MO3IHAROMBTECE
C MPABUIAMN NPOBCIeHMA AHLINIA W HpPUMEHARTE HX.

Mamarxka

MNocneposarenbHOCTL AENCTBMA NPW NpOBEaeHUK
dHanHwia

1. BaumarensHo naydute 0DuexT (ABNeHWa) B LENomM.

2. Paznenvte MucCheHHD 00LEKT (RENEHWE) HA COCTABHBLIE HacTh.
3. MayunTe 0CoBEHHDCTH KA A0W YacTH,

4. YctanoeuTe conoadYvHeHre (B3aMMOCEA3L) YacTen

5. MocrapanTeck BbNeniTh GyHKUMKA YAcTeM,

OMUCATENbHbLIA METOA. TABJIMUA. CXEMA. OUWATPAMMA.
MPADMK. AHANK3

Bonpocs!
1. | C kakoid ueneo NPoBOOATCH ONUCAHKA B X008 BUONOruuecknx nccne-
aosaHMA?

2. | [lnA 4ero B Hay4HbIX MCCNEA0BAHMAX MOYT WCNONL30BaTLEA Tabnu-
LUbl, CXEMEI, AWarpammel 1 rpadnkn?
3. | Kakue TpefosaHMA NPeabABNTNTCA K HAYYHOMY ONWCAHMIN?

X

JagaHne

PaccmoTpes rpaduk, NpeacTaBnedHbld Ha PUCYHKE 22, onlwuTte, Kak
3aBUCWT TEMNEpaTypa Bo3fyxa 0T BpemeHn cyTok. OteeT oBocHyiiTe.

3anaune gna nwobo3narenbHbix

CpasHuTe Hay4yHoe W XYLOXSCTBEHHOE Onucadne BUonoruyeckoro
obwexta. CnenanTe BuIBOA, B YEM 3aKNIDYARTEH MX pa3aHuua,

Hay4yHoe onucanue

PO3bl — NUCTONAAHLIE, PEXE BEMHOZENEHLIE MHOrOCTEBENLHLE KY-
CTAPHWAKA BRICOTOR 0T 35 oM A0 2—2,5 M U HepHHbe (no 12 M) CHb-
HOBETBMCTLIE NUAHE C NON3YLUMMK 1O ONOPe WK CTenowMmMica N0




AEMIOC TOMIARA OO0, T1O0GE A 1 IAC TISE EE0 DA iaiid i

Ml G0 aauey o imanasm, o oo s (eopasid i O o, ek
BACEX ORI, TIOSIY RGO, GO R b e s apamaiad, (3R [RI0EN,
CIAHOM I WA CODPEHEIS 18 DA TEERIS BB A TTAI IS LR TR TR,
JIVLLIAC T e 1A O i, JLAKALE DO s 1) o Bt liniesd i G MM
HOYRAC OB K AR T

Unerkw poa pannoobpasna, P paanacpns eoneOmenss o 1LH o g
18 oM, KORMUECT RO NCHN0C TG MO0 T Cocranns . or 5 o T2 M

POBOC TG MHONC RGN COPTOR KYTILUYPNGE (07 Ik 1 e

FYNLTATE DPEEEEICTA HETA TLHANOE B T EOAS LR Ty T Y-
Pl CyLecroyer S JUcsiikn peeiaiiidx qpogon ignc i Ot soryn
BlTh KAK OAMHOMHBIMM, 13E W CODROMHRKN 0 GOLse ras on e o
ARYXCOT LUTYE, O PIEAHOOD L LB TORIE TEaMMI HET TOILER "1 -
CTO-CHHMX. TTONYSEN COPT SENBaHoM Okl 00 DELE T asiasesT upe-
pec nuilb Ana DBOTAHWKOBR. Kpome OHOTOoNHLE CYLECTRYIOT COpTa
PO3 C COMETAHWEM OKPAGOK, O TaKxe MEnsioumac 1er B Dol
usetenws. Pasnoobpasns apomiars pasnuinex copion pos, Kpome
CTAHOaPTHOND aPOrMeTa [AMACCKON I, CAVLEECTENWT O30 G -
MATOM ‘i'-ll}'yfﬂ'.TDB LT RGO L GOE OROH A 1A H[]'-IH'IHZIE]I'J.

XynoxecTREHHOE ONUucaHue
Adanacun @er. Poaa (B cokpawenmn)

Y nypnypHOW Konkibeni
Tpeny man Npo3seHeani,
HY1o BeCHa ONATE NPULLING,
MHETCA B 3enenn Gepeaa,

K refe, yapwua poaa,
BpadHbiiA ridmH NOET nYena.

Buy, Brxy! CHUACTEA CUNA
ApKuiA CBUTOK TROW packpLifia
W yenaxuna pocon.
HeobBbATHLIA, HENOHATHEIA,
BnaroBoHHBIA, BnarogaTtHeA
Mup mofian nepeno MHOR.

Ecnm 6 peuvxyiumia rpomamm
Nosenen mexay uBeTaMMW
LBecTs HexHemuen na BorHb,
4106 Beamananoio kpacow
3eate k nban, — KOraa BECHO
Témen nec n Bo3AYX CHHL.
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§ 6 = AxcnepumMeHT B Guonormm

gaemssmsissRne

1. C KaxkoM uenso NPOBOAAT HAYYHbIE HCCNeaoBaHWAT
2. 0T wero 3asMcKT BuBGOp MeTo0R B HAYYHOM MCCNENoBaHMNT

IKCNEPHUMMEHT KaK HayyHbi metos,. Habmomgerwne B cOeOHMATBHO
CO3MAHHBIX ¥ KOHTPONMPYEMbBIX YCIOBHAX, KOTOPBIE NO3BO-
JAAT YOTAHOBUTE, KAK BTH VCJIOBHA BAHWAKT HA O0BEKT HIH
ABJIEHNE, HABLIBAKT akcnepumenmom (onwemoa). C ero
NOMOIBH VYE€HbIe NMOATBEPMIAKT MW OMNPOBEPrarmT CBOH
HAVYHBIE OPEANOJIOKEHNA — 2UNOMe3sl.

Jransl HAYYHOro wccnenaosavHma. ObkIvHO HaydHOe HCeCleloBaHHEe
HAYHHAeTCH ¢ HaDmOIeHuA 3a o0 kreKToM HIH ABdenneM. [lo-
cJ€ aHaanda ¥ obobIIeHNA JAHHBIX, IOJYVYSHHBIX B Peay.ib-
TaTe HaOMHOAeHHI, BRIABUTAIOTCH 2unomesst (NIpeanoiloxe-
HHA), KOTOPBIE MOTYT UX o0bAcCHUTE (pHe. 23).

JTANbI
HAYSYHOMO MCCNEOQDBAHWSA

HabnwoogeHue
3a ODLEKTOM UNK SENeHUeM

Nony4eHHbiX pesynLTaTos

MNocranoeka npoGnemst

BeingvxeHne rmnotea

AHANK3 K CpaaHeHne
PE3IYNLTATOR IKCNepUMeHTa
Brisoss

i —

Puc. 23. 3Tans HAY4HOro MCCnenoBaHns
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Ha cacaywuges orane wecooomnmun poapn@nrsnnerer w
NPOBQIAT INCHEPUMENIBE T PO By T % 1 u
nored, Havanwil sxetnepumews gosnmcon N T TR T
BOMIAATRMA KONMPOA BN MM GRBIROaM, YOIOBRKN WMOPTejal o
OTANMAKOTCH OT VeAounill senepumMenrn ajinum (1 1o
OAHNM ) PAKTOPOM. AT Peay mernrom e e Men n 1o
SROAHOT POUIITE, KAKAH W 00O nepim,

Punoresa, KOTopas OhU ponepeiin W oRnsnine o
BRETCTRVIOULEH (PAsTam, Momer ¢, IREOPIed WK s
nom, Hagmsas wakoe anho monomenme mmiomom, e e
KAK Ohl HOAUEPEMBAT @10 Y I Cen o, e (1o
MOCTE, DOABIIYIO AOCTOBCPHOCT . "TNeTo TepMU L « S0
M 2THOPHA fl."l’.i'l"l'l'il"ﬁ.llHll.l'l.'l.'.'lnt (IR TSI ER R A T AR T T

Il].‘.lll UPIaHLanmmn COUCT eI X T T T T e T
PHUMEHTOR (ONRTOR) HCHONLAYIFTe namaeriey (es, o, 46,

OcobenHocTH BMONOTMUEeCKOro aKCNepPUuMenTa. IPacemorpus oo
BEHHOCTH ONOTOTINMECKOTO DRCHCHHUMeNTH, WICTH N o1
KOHKPETHRIE 3TANLL, HA NPHMODE HBYUICHIST BIUSIHH Yool
BHH HA POCT H PAIBATHC pacTenv . HabDnopenm s teeisng 1
0T, UTO I8 X pOocTi 1 pasourus neobxogum caer, Mrar,
MBI MOXEM C(POPMYAHPORATL HPODACMY HCCICHORAHMH B KA
Ae Bonpoca: « KaKoe BImanme oaauiBaer caeT iHh T Mo
BUTHE PACTEHUH Koaeyca?»

Creaviomsi aTan — ReJIBURCCTHC PATIOTEL . M mosce M
OPeanoI0ARATh, YTO HOPMAJ BHEBIHA POCT W PASBATHE KOJeyea
MPOMCXOOHT TOMBKO NPH ONPEJCICHHOM OCREICHH M.

Teneps, pgas TOro 4TOOK! HPOREPHTE HALLY FUIIOTERY, pai-
paBoTaAeM NIAH SKCTIEPUMEHTA U TIPOREAEM 10,

BoabMém Tpu YKOpPEHEHHBLIX TePeHKA KOJCYCA, HOJYyHeH-
HEE ¢ oaHoro pacternuda. [loMecTHM HX B OJMHAKORLIE YeI10-
BHA: DOCAAMM B IOPLUIKH OJIMHAKOBOTO PASMEepa, SanojiHen-
HEIE OIMHAKOBOW NoOursoi, ¥ HVIEM BRRIPANIHBATE B OJIHOM
NOMEIIEHHM 1P OJAMHAKOBOW TeMIEPATYPE H BIAMHOCTH
BO3AVXA, A4 MOJHEB BeexX TPEX PACTEHHHE TPOBOAHTE B OJHO
BPEMA OAMHAKOBLIM KoJudecTsoM Bojbl, Pasawunon Dyper
TONBKO HHTEHCHRHOCTL OCRelenus pacrennii. Ilepsoe pac-
TEHHE NOMECTHM Ha OKHO ¢ APKAM COJHEYHBIM OCBEIEHHEM,
BTOPOe — B TPEX METPAX OT OKHA TAK, 4T0DL! HA HETO HE 110~
MEJaNM npAMBe coNHeUYHEBIE JYUH, TPEThE — BAAJH OT OKHA,
B lloyTenu.
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Puc. 24. Bnvadue CBETa HAa POCT W paasvuTHe Koneyca:
A — NPAMBIE CONHEYHEIE Nysu; B — Henpsmble nysw; B — nonyTeHs

Byvaem pecTn HaGaioAeHHA 3a pOCTOM ¥ PA3BHTHEM pacre-
HHAN B TeYeHHEe JIBYX MeCcHlles,

Uepes ABa MecAlld, MPOAHAIHIUPOBAB Pe3VITETATEL SKCITE-
PHMEHTA, MBI MOKEM NPHUHTH K BLIBOLY, 1TO HHTEHCHBHOCTD
OCEBEMIOHHA MNeMcTBATENLRHO OHA3LIBAET DONMbLINOE BAHMAHHE
Ha pocT B passutHe pactendil womeyca. llepsoe pacrenue
XOpOIIC POCJ0 M pasBuBanock. Ero auerTsa KpynHbIe C 3e-
JGHLIMH, KPAcHBIMH, ODOPHOBEIMM, JKEATLIMH OTTeHKAMN.
Y BTOpOrO pPacTeHHA NHCThA Donee senenbie. KpacHsie, bop-
NOBEIE M KEJTHIE OTTEHKH [PH 3TOM MEHee BbipAMEeHH,
¥ Tperbero pacTeHHA NOGErH BLITAHYTHl, a JHCThA Gonee
MeIKkHe H bneaHkle (puc. 24).

IenaeM BLIBOA: KOJNEYC — CRETONIDGHEOE pacTenHe, KOTO-
pOMY [Jf HOPMATLHOMO pPasBATHA HeoOXOAMMO JOBOJILHO
aproe ocpemenue. [Ipy Mmeree sprom ocBeinennn paspurne
KOJeyca Hapyluaercs, YT0 NPOABIAETCH B BEJIMUMHe H OKPa-
cKe ero iucTheB, TakuMm obpasoM, Mbl HOATEEDIMIY THIOTE"
3V, BRIIBHHYTVIO B HAYAJIE HCCNeTOBAHNAA,

Ecsin Be1 Gyjere oneHHBATE BIHAHIE CBETA HA Py THe PAC
o i, DR (k) B e

: - Hanpumep, cernojns

(vaymbapckas duanka) — OJHO M3 CAMEIX pacnpocrpaHeH-
HEIX KOMHATHLIX PACTeHHH

a4 B MOJIYTeHH.

Hrak, nake Ha OoCHORe CaMOro npoeroro HCCeoBaHIA
MOMHO CAEJIATE HAYYHO 0D0CHOBAHHLIE BLIBOIEI -
TI[ATeNbHO TPOAYMATE N AKKYDATHO OpoBecTH :

HYKJIAeTCA He B ADKOM CBETE,

ecJIg ero



SKCNEPHUMEHT. TMNOTE3A. KOHTPONbHbBIA ONLIT.
TEOPHWH. 3AKOH

Bonpocsl

Kakoe 3Ha4eH1e MmeoT DHMONorw4ecKme MCCnefoBaHMe 7

Kakue 31ankl BLABNAIOT B HAYYHOM WCCNenoBaHMM?

Y70 Takoe Hay4HeIW KCnepumeHT? C kakol Wenso oH NPOBOAMTCR?Y
Mo4eMy B BKCNEQUMEHTE MNPOBOAAT HaBNKOSHME KaKk MUHWMMYM 33
OByMa rpynnamu offisextoe?

,\EEM MANOTE3dd OTNUYEETCR OT 38aK0HS MNHM TEEIanH?

it ot

5.

ﬂqnyuaﬁre

k:IEM BKCNEPUMEHT OTNUHABTCH OT HaBnaeHWA?

3agaHns

1. | Mcnone3ys SONONHUTENLHBIE MCTOY-
HUEKM WHOODMaUMK  (HaYYHO=-N0MY-
NAPHYD NUTEparypy, CrnpasoYHnEN,
CTAThM, B TOM YWCNE PECYPCEl CETH
HMHTepHerT), BeacHuTE, kakwe Guonao-
MMYECKHME IKCMNERMMEHTEI NPOBOAAT-
CA B HacToRwee spems. Bobepure
M3 HUX HawbBonee NoHpPaBWBLLKMACA
BaAM M NOOroTOBLTE O HEM KPaTKOE
coobueHue.

2.| CamocTosTensHo nocraesTe OMo-
NOrM4ecKmii aKCNepUMeHT.
BosemuTe gBe HeBonbwwme HaHou-
KW, B kam oy ua Hiux HaneiTe Boab.
MNMomecTure 8 HKUX No NykoBULE, KaK
NOKA3ano Ha pucyHke 25,

Onny Bawouky c nykoeuueid no-
CTaseTe Ha OkHO, KOTOpOE Xopowo FHC- £3. MocTanoeka
ﬂEEE"LLHE-TﬂH COnHUem, a ﬂp?wm o EKCHEPHMEHTE no BliAHEHAKD
TaM, TAe npakTwyeckn conHua He CBETE Ha pA3BMTUE
Ouipaer. Temneparypa & ofionx cny- s sl A




HARX nonxHa Guite oaMKakosoi. Mo Mepe HeoBXoOUMOCTI NNMaARTE
B BaHoukm Boay, Mporenute HABMIONEHME 38 NPOUCXOAALLIAMM W3ME-
HEHWAMMK B Teverue 10 grer. Peaynetatel HADMOOBHWK 3aNvcwiBaiTe
B8 Tabnuuy «Bavanue ceeTa Ha paseMTHe NUCTLEE nyka» (Tabn. 3),

TaGruuya 3. Bananmwe ceeTa Ha Pa3BHUTHE NNCTLER Nyka

PeaynwTaTel Habmoaenwi

Y7o vabmogann —

Banouxa N2 1 Banouxa N2 2

NMUCTER NORBUNIMCE

OnvHa NWCTLes Ha 5-A OeHb

AnuHa nucTees Ha 8-7 AeHb

OnwHa nuctees Ha 10-7 geHb

Oxpacka NUCTbes

BHewHMW BUA NMCTLEE

CoenaiTe BeiBO4b O BAMAHMKA YDOBHA OCBELEHHOCTM Ha pa3BuTue
AMCTLER NYKA.

Mamarxka

Mopaaok NpoBeNeHMA HAYYHOID IKCNepUMeHTa

NocTaesTe Uenb akcnepumenTa. [lna atoro yTodHuTe npobnemy wc-
cRefoBaHWA, T. €. BONPOC, OTBET HA KOTOPLIA DyneT HalneH B pesyns-
TaTe NPOBEAEHWA MCCNENOBAHMA.

BoiaBMHETE TWNOTE3Y — NPEANONOXEHWE, KOTOPOE MOMO Bbi CTaTh
OTBETOM Ha 3TOT BONPOC.

CocTaebTe NNaH 3KCNepuMEeHTa No CXeme:

a) nogroToBka Heobxoammoro 0BopygoBaHMA;

6) opraHn3auma KOHTPONBHOND BapuaHTa — BAPWAHTA ONkiTa npw He-
M3MEHAEMBbIX YCNOBWAX, C KOTOPLIM CPAaBHMBAIOT PeaynLTATh APYrix
BAQWAHTOB;

qj OPraHn3aumna KCMNePUMEHTANEHOTO BAPWAHTa — BapuaKTa (Bapm-
@HTOB) AKCNEPUMEHTA B W3MEHEHHBIX YCNOBUAX, KOTODLIA (koTopbIe)
CPABHWBAINT C KOHTROMbHLIM BADWAHTOM,




4. HalnooanTe 3a XoA0M akcnepumeHTa, QukcupynTe peaynsTaTel 13-
MEPDEHHH, fenanTe onucanua, GoTorpadun, 3apucoBKM.

5. CpasHuTe NONYYEHHLIE DE3YNLTATH C NPEAEAPUTENLHO BLINBMHYTOR
MANOTE30N.

6. CdhopMmynHpyATe BoIRODL NO DE3ynsLTataM NpoOBEOeHUA 3KCNEePHMEH -
Ta. COOTBETCTRYIOLUWA ero uanmu.

Snaere nn Bbi, 4TO...

MeTapua ninBond Haveu, u BUONOrKM B YACTHOCTH, — 3T0 WCTOPUA Pa3-
paboTeM ¥ NPUMEHEHKMA HOBBIX METOADB Moccnenosanva, Tak, 8 Bwo-
oMK NDUMEHEHKWE IKCNEPDUMEHTANLHOMD METD0a CBAILIEAINT C MMe-
Hem Yuneama lapeea, B 1628 r a10T avrmuiickil y4eHbiA BNepBLie
NPOBEN IKCNEQAMEHTH ND U3YHEHWID ABVUXEHWA KDOBEW B TENE OBULI
M NOKa3an, 4TO KPOBL BO3BPALLAETCH K Cep/LLy NO 3AMKHYTOMY LLMENY.
Ha ocHOBaHMK 3TVMX 3KCNepumMeHToB Geina copMynupoBaHa Teopws
kposcobpalleHna.

OaHako WHUpoKo NPUMEHATECH B BUONOIMAKM SKCNaPUMEHT HaYan NWWL
B8 XIX B., @ 8 XX B. IKCNEPUMEHTANBHBLIN METOL CTAHOBWTCA BEOYLLMM
& BUoNorMYECKo Hayke. 310 Beno 0ByCNoRNeHO NOABNEHIMEM HOBRIX
npubopoE 4NA CCheaoBaHin. Hanpumep, Takux CNOXHbIX, KaK anek-
TPOHHBLIA MUKDOCKON, CO30aHHbin 8 1932 ., Tomorpady, CKOHCTRYWRO-
BaHHbiA B 1869-m. Bo sTopoi nonosuHe XX B. B DMonorvm pasemea-
eTCA Uenoe HanpaseneHue, KoTOpoe NpeaycMatpueaeT paspaboTky
HOBbIX JKCNEPUMEHTANBHLIX METOAOB WCCNenoBRaHWA W Co3gadHue
HOBEALWMX NprDOpoE.

JKCNEDUMEHTANBHBLIA METOA KOpeHHbiM 0bpazom npeobpa3un Buo-
norvio. OH CMOr MHOMOKpaTHO PaclupyTe € No3HaBATENhHbIE BOS-
MOXHOCTH W OTEPBIN HOBBIE NYTK N8 MCNONL30BAHKMA DUONOIrMYyecKmnx
IHAHWA BO BCEx chepax AeaTaNLHOCTH YenoBsexa,

Kpome natopatopHbix, 8 GMONOMK 4acTo NPOBOAATCHA NPUPOLHbLIE
AKCNEDUMEHTHL.

Tax, B opHom w3 crapeiwwx 8 Poccun LeHTpansHo-YepHossmHom
roCygapcTeeHHOM NnpupoaHomM BruocdepHom 3an0BeOHUEE B TEHEHME
MHOTUX NET MAYHAETCH NPOUEeCs 3APACTAHWA CTENHbIX YY4ACcTKOB ape-
BECHEIMW nopoaamia. Okasanoth, YTO B COBPEMEHHBIX YCNOBWAX Ha
CTENHLIX YYacTkax ywe pearko BCTPe4AnTCA [UKME TPaBOAOHBLIS K-
BOTHBIE, NO3TOMY NPYU NONHOM HEBMELLATENLCTBE YenoBeka Benuka
ONACHOCTH NnoTepATs TE pacTuTensHee GDI:’.'Jﬁ-I.LI,EE:THEl. Paju KOTOPLIX
sanoseAHvk coagasanch. Ha ocHoBE pes3yneTaros CBOWX NCCnenoea-
HWA YYEHbie paspaborani pEKOMEHOAUMKY, BbINONHEHWE KOTOPRLIX
MO3BONUT COXpaHMTL PacTUTENbHOGTE 3AN0BEAHON CTENK,
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Jaganunn ana nwBoanarensHsx

1. Hl.'.-ﬁﬂﬂb,]w B KEA4YeCTRE uﬁua;jm MHCTPY LW N0 BB AR K[
CTANNDA COMM Ha ¢ 14 yauahHuka , NPENOKATE NNEH NMDOBEEHAR e
nepymenTa ~Bnuanwe yonosri (1Temnepartypa, KDHUSHTRAUWR Dar
TBOPA. MCNONL3IOBAHWE PANKYHBIX BAAOBE CONMKM K T 1) Ha O0Opasos: -
HHE 1 DOCT KpACTAanNnoAa

2. Cdopmymnupyite npofinemy WCCNEAOBAHWA, WHTEOBCHYIO ANA Aac
NpennoxvTe 3Tans 3TOND WCCNea0BAHKWA.

KpaTkoe conepxaHwe BBeAeHWs

L BN O BN BN BN BN O e BN BN BN B N

BuoaorHa — HaAVKA 0 MHIHH. JHAHHA O HCHBBIX OPranna-
MAX YO0BOK NMOJIYVYUAJ HA [NPOTHIEHHH ThlCAHYETeTHH , M [0
MEpe HX HAKOMNJIeHHSA [NPOHCXOANJ0 pasiejeHne DHOAOrUK
HA CAMOCTOATENTBHEIE HAYKH [ﬁu":l"HHHHH. S00J0MHMHA, MHKDO-
GHOJIOTHA, MFeHeTHRKa #H T. 4.). Bospocio asavenne obaacTei,
CRAILIBAIOMIMXY DHONMOMHID ¢ APYIUMH HAVEAMA — (hau o,
xHMHel, mareMarnkod u ap. B peayaestare obvbejMHeHHA
BOIHHEK.JIH TAKHWE HAVHH, Kak ouohHanka, DHONHMHA, Koe-
Muyeckad OHOTOrHA.

Buonorua mavuaer pasiuydHbie MPOABTOHMA HUIHHA HA HA-
e naasere, Bee Tena MHBOR NPHPOL ARIHKOTE A OTKpPBI-
TEHIMH DHONOMHUSCKMMH CHETEMAMK, 0Bnana oMM ofiMenom
BELLECTE ¢ OKpy&ammen cpeaoit. OHN pearnpyorT Ha BHeL-
HHEe BO3AeHCcTBUS, pacTyT ¥ pasmuoxawres. latn kparkoe
H EMKOe Olpejejede HHAHH HeNpoCTo, TAK KAK YV YYEeHLIX
B HACTOALLEE BPEMA HET OJHONO METHOIO KPUTepHA (cpolicTRA,
NPU3HAKA), PRSALAHIOLETO HRUBOE 1 HexHBoe. Hinakie opra-
HHIMLI 1 HEAHBAH NPHPOJA HEPAIPBIBHO CEA3AHLI .

B fimonorun pUMEHAIOTCH DAATTHURLIE METOAR HECAE 10-
BAHHA: HADNJICHNE, ONHCAHKE, HKCHePUMEHT, HiMepeHne.
OnjapeHne ATHMH METOAAME DO3ROJIAET YEMOBEKY VI8 HOo
NOIHABATE OKPYMAKIHA MAP M CJUTRCA DOV YeHHBIMMI
AHAHHAMH C ADYTIHMHE JKOABMU YeDed pAIHYMHEIe HHpOpMa-
IHOHHLIE HOTOMHHKH,

Kamaui HejoBer JOJNMKEH YMETh HE TOJNLKO MaBlerkaTs
HHI'.IJUI?HHMHH-‘ M PRASTTHYTHBEX Hf_"l"ﬂ‘IHHIHJH, HO | KPHTHYSCKH
e OIEHHUBATL, AHAJMBUPOBATH U NPUMeHSTL 1a MpaKTHKE
JUIA perienns PREIHTHBIX RUSHEHULIX npobieM, Basxkaa ue-
NOAL3OBATE TOJLBKO AOCTOBEDHY O HHbOpMal g,




(nasa

CtpoeHue n MHOroo6pasaue
XXUBbIX OPraHU3MoB

e s e N S G SO s g gy

OpraHnuambl — Tena XMBON NPUMPOALI — OYeHb pa3HooBpasHe
W MHOMOYMCNEHHLI HA HaweW nnaHeTe. OHn obuTaloT
B BOAE M Ha CyLlle, B XONOOAHOW ADKTUKE U B XMapKWuX
Tponukax. 4700kl NOHATL, KaK OHW XMBYT, T. . pacTyT,
MATaKTCA, pa3MHOXaITCA U T. 4., HeobBxoaguMo Nay4YnTL
MX CTRPOEHMe,

M3 3Toi rnaesl Bbi y3Haere

m 00 YCTPOWCTBE NYyrbl, MUMKPOCKONA W Npasunax
paboTl C HUMWK!
m 00 OCOBEHHOCTAX CTPOBHWA KNETOK
PA3NUYHBIX OPraHU3IMoB:
M 00 OCHOBHbIX XW3HEHHO BaXHbIX NPpOLEccax,
NPOTEKAIOLWWX B OPraHWU3mMax:
m 0 MHOrooBpa3sum opraHuamos.

Bbl HAyYHUTECDH

W NONL30BATLCA NYNOW M MUKPOCKONOM;
B HAX0AWTH OCHOBHbLIE YACTW KNETKW NOL MUKPOGKONOM
Ha rOTOBRIX Npenaparax;
W CXEeMaTUYECKK M300paxkars CTPOEHME KIETKM;
M XapakTepPW30BaTk OCHOBHLIE MPOLECCH
KUIHEOEATENLHOCTH,
W XapakTepW30BaThk OCHOBHLIE MPYNNbl OPraHW3MOB.
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§ ¥ s YBenuuurtensHsie npuGopsi

1. Yvo coboi npeacrasnsaeT HayuHsii MeTon «sHabmogenwes?
2. Kakue yeenuuuTensHsie npubops Bbl 3HaETE? Ana vero ux npumensigr?

Pasnomure pososeiit, Hegospesiiuii, 1101 ToMaTa (momu-
A0p) UM AGI0KO ¢ PEIXJA0H MAKOTRIO, OTPEIKLTE KYCOK aphy-
3a. MAKOTL NA040B COCTOMT M3 MEIBYATTIITHX KDPYVIHHOK. JT0
Kaemxuw. Ouu OyayT ayuile BHAHBI, eCJIH PACCMOTDETh MX
C HOMOWIBK YVEEJIWYHTEJALHEIX OpHOOpPOB — OVIbl HAH MR-
KPOCKOIIA.

YcTpowcTeo nynel. Jyna — caMmuliii npocToil VBeIMYHTeNEHLL pH-

A

Gop. ItapHaA ero 4acTs — YBENHYHTENBHOE CTEKIO, BHIOVE-
Ji0e C ABYX CTOPOH M BCTaBIEeHHOEe B onpaBy. JIviibl ObIBatoT
PVUYHEIE B IITATHBHEIE (puc. 26).

Pyunana ayna ysennunsaer npegmers 8 2— 20 pas. Ipw
pafore ee DepyT 34 PYKOATKY M NPHUOAMIKAIOT K NpeIMeTy Ha
TAKOE pACCTOSHHE, TMPH KOTOPOM u3obpaieHHe NpeaMera
BHAHO HauboJIee 46TKO.

Puc. 26. Nynol py4Has (A) W WITETHBHAS (B)

.




IlTaTnBHEAas Ayna yBelnuMBaeT npejmers 8 10—25 paa.
B eé onmpasy BCTABJIEHE! JBA VBEJTHUHTEABHBIX CTEKIIA, VEKDE-
naéHHLIe HA DOACTARKEe — IUTATHRE. K mraruey Takie Mo-
seT DBITH NPHKPEILIEH [IPeAMeTHbIH CTOJMK ¢ OTBepCTHEM
M 3epPKATOM.

Ha xaxX10H JyTe VRaskIBASTCH KPAmHyocmes eé yBeande-
HUA.

= =

1 NaGopartopsan paboTa «YCTPOMCTED Nynbl U paccMaTpusanmne
¢ 6 NOMOLLLLK KNETOMHOMD CTROEHWR DAaCTEHMA:

1. PaccMmOTpUTE DYYHYIO Nyny. M3 KAkKx 4acTel oHa cocTonT? KakoBo ux
HaaHauyeHue?

2. PaccMmOoTpMTE HEBOOPRYXEHHLIM MMa3oM MAKOTL NOAYCNenoro nnoaa
Tomara, apbyaa, Abnoka. 4To xapaKTepHo ONA WX CTROEHWA Y

3. PaccMOTpUTE KyCOUYKIA MAKOTHA NNOA0E N0, MyNoia.
[nn 3TOro py4Hyo nyny Aspsxdte Bnysko k rnasy, 8 Guonorvyeckni
oBLexT NpubnuxanTe Kk nyne (unu nyny k obwexTy) A0 Tex Nop, Noka
HE NONYYMUTE YETKOrD M306paxeHua,

4. 3apwcyATe yEMOEHHOE B TETPaLb, PUCYHKM noanwwuTe. Kakyio dop-
MY MMEIOT KNIETEW MAKDTA 104087

YCTPOWCTBO CBETOBOr0 MHUKpocCKona. C moMolbkly JAYVIbl MOMKHO
paccMOTpeTE opMy KaeTor. [las payueHHs e HX CTpoe-
HHA NOJB3IVIOTCA MUKpoOckonom (0T rped. MuxKpoc — ma-
Al H ckoneo — cMoTpio) (pue. 27).

MuxpocKon — XPYOKHA W qoporoil mpmbop, padorarhk ¢
HAM HAAD AKKVPATHO, cTporo ciaenysa npasmiaaMm. Ceeroroi
MHEPOCKOI, ¢ KOTOPHIM Bhl pafioTaere B IIIKOIE, MOMET YHE-
JIHYHBATE Maobpa:xenue obberTa a0 3600 pas. B apurens-
HYI0 TPYOKY, Mau mybyec, 9TOI0 MHKPOCKOINA BCTABICHBI
VEEIHYHTeIBEHEIE CcTERIA (AMHAk). B BepxHeMm KoHIe TYDVCa
HAXOAUTCH OKYAAP (0T JAaT. OKYAYC — 1J1ag), Yyepes KoTo-
PEIH pACCMATPHBAIOT pasawyHbIe 00BEKTHI. OH COCTOHT H3
ONPARH H JBYVX VBEJHYUTENLHEIX CTEKO..

Ha umkuem koHue tyOyea nomemaercd ofvexmus (or
JaT. o0BeRmym — TpeaMeT), cOCTOANIWE U3 OMPaRkl U He-
CHONBKHMX YREJIHYHNTE/IbHBIX CTEKQ.

Tybye npurpennén k mmamuey. K mratuey npuxpe-
ILIEH TAKMKe NpeaMeTHLIN CTONHE, B IMEHTPE KOTOPOTO HMEe-
ETCH oTBEpeTHe, llog npeaMeTHRIM CTOJHKOM PACIOJIOHEHO
deprano. C ero noMomeio cBeT HANPABRIASTCH Yepes oTBep-
CTHEe npeAMeTHOI'O CTOJIMKA Ha 00REKT.
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MNpeamMeTHein
CTONWK

depkano —

Puc. 27. CeeToBOR MUKpOCKON

B coBpeMeHHBIX MOJIENIAX CBETOBBIX MHEDOCKOIIOR B Kafe-
CTBE OCBETHTE/IbHOH YACTH BCE YAIlle CTAIH HCIOIb30BATE He
3epKasa, a oJeKTpHYeCcKHe JIAMIILI.

Hrobel Y3HATE, HACKONBKO VBeIWYHMBAETCH H3obpaxeane
¢ NOMOIIBI) JAaHHOTO MHKDDCKOIA, HAL0 YMHOMHTSL THEIIO,
yKazaHHOe HA OKYJspe, Ha YNC0, VKAZAHHOE HA HenoIhave-
MoM obbexTnie, Hanpumep, ecnu oxynap gaér 1ﬁ-:{parﬁge
ysemuugenue (x10), a obverrus — 20-kpartHoe (* 20), To 06-
mee yeeauderue 10 x 20 = 200 paa.

PaccmarpusaHue GMONOrMYECKUX ODBEKTOR NOA MMKDPOCKONOM.
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CreTOBON MHKPOCKON HOAXOAMT IUIA H3YYEHUA NPoapagHhIX
06beKTOB (TOHKHE CPe3bl DACTUTENLHEIX H KHBOTHRIX TKA-
Hel, MHKPOOPraHN3MBIL B JKHAKOCTAX U T. 11.). ILna nogurme-
HuA KoHTpacTa H3obpakKeHnd MCIOIbL3YIOTCA Kpacurteny,



* YCTPOWCTRO MHKPOCKONI M NPHEMBI paboTel & HMM

1. Paccmotpute mukpockon, Hainaute TyByc, oxkynap, 06bekTie, wiatie
C NpEOMETHEM CTOMMEDM, JEDEANCD, BUHTE, EhIFICHHTE EdEOS JHaYe-
HUE MMBET KAX a8 YacTh

2. Onpepenute, BO CKONLKD PA3 MUKDOCKON YEENWYWBEET MaohpaxeHue
obvexTa.

3. MNo3uakoMmeTeck C NPABMNAMK NONLI0BAHWA MUEKDOCKONOM,

4. Ompaborante nocneqoeaTeENeHOCTL OBACTEMA Npw paboTe ¢ MuKpo-
CKOMOM.

Mamarxka

NMpaewna paboTel C MUKPOCKOMNOM

1. T(MocTaBeTe MAKPOCKON WTATAROM K cefe Ha paccToAHuK 5—10 cm or
Kpas cTona. B oTEEPCTHE NPELMETHOND CTONMKE HAMNPABLTE CBET 3ep-
KoM,

2. MNomecTwte MUKPONDENAPAT HE NpegMeTHbIA CTONMK W 3aKpenuTe
npeaseTHOe CTEKnD a3 IMaEMKA,

3. [Monb3yACh BUHTOM, NNABHO ONYCTATE TYBYC Tak, 4To0LI HUKHMI Kpan
BEXTUREA OKA3ANCHA Ha PACCTORHKMK 1—2 MM OT Npenaparta.

4. B oxynsp CMOTRpWTE OAHWM IMa30oM, HE 3aKpbLIBAR W HE 3aXMYypUBaR
npyrow, Maan 8 oKyNaAp, NPKM NOMOLWWK BUHTOB MELNEHHD NOaHUMalnTe
TyGiyC, NOKa HE NOABUTGH YETKOE N300paxeHWe NpeamMeTa,

5. Nocne pabore mukpockon yoepute B QyThsap.

KNETKA. N¥YNA. MUKPOCKON: TYBYC, OKYJNIAP, OBBLEKTHUB,
WTATHUB

Bonpocesi
= |
1. | Karme yBenv4MTENGHBIE NPUOOPEI MCNONLIYIOTCA ANA M3YYEHUA M-
KDOCKONMHYecKMX 00weKToR?
2.| 470 npeacrasnaer cobon nyna v Kakoe yeenMyeHve oHa qasr?
3. | Kak ycTpoer CERTOROA MUKDOCKON?

4.| Kax yanate, kakoe yBENMYEHNE [1a8T Mukpockon?
-

Noaymaiite

—

Moemy © NOMOLWBID CBETOBOID MUKDOCKONAE HENL3A W3y4aTe HEMNpO-
JpavHbie npegMeTe’?
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3anaHne

@HWH re npasmna padoTel C MUKDOCKOTIOM

3HaerTe M Bbl, 4TO...

CreToBbIE MUKPOCKONb! C NBYyMA nWH3IakiKn Bl i MaohpeTeHkL B e
Oni BNy CRocobHE! yBenuiMBaTL DOLEKTE! B AECATKW Pas. B XVIl 8
ronnadoey AHTOHW BaH JleseHryx CKOHCI pympoBan bonee coeep-
WEHHBIR MMKPOCKON, AADWWA yBENWYEHNE [0 270 pa3, a 8 XX 8. Gbin
WI06PETEH 3NEeKTPOHHBIA MWUKPOCKON, YBEWY vaanumin naobpaxe-
HWE B LECATKN 1 COTHW THICAH pas (puc. 28).

B xone nposenera BUoNoruHecKnx WCCNENoBaHMin BCE Yalle npume-
HRIOTCA LN POBLIE MUKPOCKONL! (prc. 29), OHM BKAIOHAIOT TE XE CTPYE-
TYPHLIE 3neMeHThi, 4To U 0ObYHBIE CBETOBLIE MRKPOCKOMB. OTRnYKM-
rEeNbHOR DCOBEHHOCTLIO 3TMX MWKDOCKOMNOB SBARETCH BO3MOXHOCTE

-
ot oo s

=

Prec. 28. Mukpockon Nesenryka (A)
W INEKTROHHBIA Mukpockon (B)

f_sn::. 29. Undposoin MWKpOCKON -~
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NOMY4eHWs peansHoro M3obpaxennn ofbexTa Ha SxkpaHe yeTpoRCTEa
MM MOHWTOPA KOMNLIOTERA BNaroaapa BCTpoeHHOR LM POROI Kame-
pe, a TaKxe BOIMOKHOCTE NONONHUTENEHOMD W poBoro YERNUHEHWA.

§ 8. Knerka — ocHoenas CTPYKTYpHas
u PYHKLUMOHaANbHaAA eauHuLa
XXUBOro OpraHnMama

1. Mo4emy MUKPOCKON, C KOTOPLIM Bbl paboTaere, Ha3biBEAOT CEETOBLIM?
2. Kaxk Ha3biBaAKWT MensYanwme KRPYNMUHKK, U3 KOTOPRX COCTOMT MAKOTE MNO-
nos Tomara?

Ctpoenue knetkv. Bu yikKe auaere, 4ro Bee 3KUBRIE OPraHM3MEI, 34
HCKJIYeHHeM BHPYVCOB, HMEKT KJeTouYHOoe cTpoeHHe. Hinl-
Bhl€ OPraHH3MEl MOTYT COCTOATh M3 OJHONH MM MHOMECTBA
KJIeToK. B ogHOKIeTOYHOM OpradnaMe NPOHCXOJAAT BCe HHNa-
HEHHO BAMKHBIC [IPOUECChl, 0DeCIIeYr BAIOIIHE er0 CYIIIeCTBO-
BAHHWE: MUTAHHE, NbIXaHWe, 0OMeH BellecTs, pocT ¥ T. a. Ilo-
ATOMY KJETKY CUHTAIT HAUMEeHBIIEH CTPVKTYPHOH U QVHK-
MHOHANBHOH eIHHAIEH HUBOH [IPHPOILL.

HecMoTpa Ha BCE MHOrooOpasHe, KJIETEH MMeT obmiui
nnaH crpoeHnA. Kamnaa kaeTka uMeer Tpu ofsaaaTensHbIe
COCTABNAKIHE: KAEMOYHYIO membpany, yumoniaamy
H zenemuueckuil annapam (puc. 30),

LinTonnasma LiwTonnasma y
LY k:

J T
Knetaunan memBpana
A

Knetounan membpaxa KneroyHan membpana
b B

Puc. 30, .

——: 9%. Crpoenme knetok: pacTenuii (A), KUBOTHBIX (B) W rpubos (B)

e re—
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Kaemownan memOpana He TOILKO OTPANMYMBAET BHY-
TPEHHEE COAEPHUMOE KIETEM, HO U 3aIUIIaeT eé 0T HebJ1a-
FONPHATHBEIX BIWAHWN OKpymawueil cpegm. Yepes wie-
TOYHYI0O MeMOpaHy NpPOWMCXOJAMUT PEryJIdpyeMulii oOMeH Be-
IIECTE MEAY CONePHHMBIM KJIETKH 1 BHEIIHeH cpeao.

[Tox kneTounoit MeMOpaHOl HAXOAMTCA TONYKHAKOE CO-
AepPHHUMOEe KJIETKH, HasblBaeMoe yumonaasmoll (or rped.
CJOB KWmoce — cocyl U naasma — obpasosanne). B Heil pac-
MOMATAKTCA Pa3/IMUHBIE op2aHouwdst (0T rped. op2aHoH —
OpPraf) 1 KJeTouHkle BKIAWwYeHdd. llnroniaama obeenHAST
BCE KJIETOYHEBIE CTPYETYPHLI H ob0ecneurdBaeT UHX B3auMojgeii-
CcTBHE,

Fenemuueckult annapam — BaykHeHmad 4YacTbk KISTHH.
HMMeHHO OH KOHTPOJMHPYET BCe NPOIecChl MHIHeNeATEeILHO-
CTH K onpejensder cOocODHOCTE KJIETKH K CAMOBOCIIDOH3EBE-
aeaEHi0. B kiaeTKax pacTeHHil, MHBOTHLIX B rpufoB oH 3a-
KJIOYEH B R8pe H oTAeNEH OT IHTOINIA3MEl AepHoi obonou-
Koil. HacaeAcTEeHHEIR MaTepHaj] OpraHusoBad 8 ocobble
HOCHTENW HAaCJeACTBeHHON HWHpOPMALHNHN — XPOMOCOMBL
(oT rped. xpoma — Kpacka H comd — Teasue) (puc. 31). Oan
XpaHAT HHAGOPMANNIO He TOJNBKO O KJETKe, B KOTOPOH OHH
HaxoasTes. B HUX s3akoaupoBana MHpopMmanus ob ocoben-
HOCTAX BCEro opraHnuaMa.

OcobeHHoCcT CTPoeHna KNeToK. KJIeTKW oprainaMoE, OTHOCALILH X -
CH K PA3HLIM LADPCTBAM #HBOH NPHPOJILI, HMEKT CBOM OCO-
fergHocTn. HaunbGonee mpocTo yeTpoeHbl KaeTkd Daxrepwmii.
V HUX HeT AApPA, ¥ MeHETHYEeCKWl ATIMAPAT PACTIOJIOMHKEH He-

Knetka Xpomocoma Monekyna — HOCUTENL
H Hopo 3 reHeTM4ecKkon MHQOPMaLMK

lﬁmm

Puc. 31. OpraHnsaums reHETMMECKOrD MaTepuana KneTku




[NOCPEeACTBEHHO B LHTONIA3ME, TMMOXTOMY MX OTHOCAT K J0-
Adeprim opzanuamam (puc. 32). Pacremns, rpubnl
H JKHBOTHBIX OTHOCAT K ROEPHBIM OPZAHUIMAM, TAK KaK
B KJeTHAX 3THX OPraHMaMoB ecTh ajapa. KiaeTkn pacrenui
M XKHBOTHHIX, KAK NPABAJIO, COAEPMHAT OHO AP0, 8 KIETKH
rpubos — nea u bosee.

Knerkn Gakrepuii, rpmbor u pacrenmii, kpome memOpa-
Hbl, OKpyHaALIeNn KieTKky, 00bdHO HMeT obonouky (kie-
MOYHYI0 CMeHKYy), KOTOpas BBINOJHAET ONOPHVEI (DYVHEK-
nHI0 H onpegenser popmy kiaeTkH. OHa IpOHHIIAEMA JAJIA BO-
Isl, COMTEeH H MHOIHX OpraHHYeckKHX BellecTs.

IThacmudst — opralol/kl, B KOTODBIX NPOMCXOAHT 0O-
PA3OBAHNE THTATEJILHEX BEIIecCTE U3 BOJbl H YIIeKHCI0TO

raza u ux xpadenue. Ilracruas ecTk TOJNLKO B IHTOIa3Me
KJEeTOK PACTeHUH.

Paanunﬁpaaue Knetok. Knerxwm pacrenmii, »XHBOTHEIX ¥ rpubos

A

B HEJIOM CXOMHE 10 cBoel Opradu3anifd, HO MOTYT OTJTHYATE-
cA hopMO#H, pasMepaMd W ocobeHHOCTAMH crpoeHnA. Paa-
MEPBLI KJETOK HAEPHLIX OPraHdaMOB COCTABIAKT OpHOIH-
aurensHo (0,05 mm. Kioerkn maxkorn maogoB apbyasa 1o se-
AWYHHE JOCTHrAIT HECHOJIBKHX MIJITHMETDOE ¥ BHIHEBI

HEBOODYHEHHBIM TI/1a30M. A JIHHHLIE OTPOCTEH HEPBHBIX
KJAETOK HeJIOBeKA NOCTHTANT IMHHBL 1 M,

B
Puc. 32. Nospnepran (A) n saepHan (B) kneTkm
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CKODNYNLE ODEXa HIYUMX BONOCKOB NMCTHER

Pwc. 33. Pasnoobpaive KNeToK

KaeTks MOTYT HMETh [IUAPOBHAHYIO, KyDHYeCKYIO, 3Beal-
HATY10, HHIHHIPHUECKYI0 MK ApyTyio popmy (puc. 33).

Paamepnl M dopMa KJIETOK pPasHOODPA3HBl W B OCHOB-
HOM CBA3aHBl ¢ TEMH QOVHKIHAMH, KOTODBLIE OHHM BBIOOJ-
HAWT.

Knerkn OaxTepuit sHaumTelbHO MeHnsine. HMx paamepn
b0 cocTapnawT okono 0,001 Mmm, ¥ ux ¢ TpYAOM MOMKHO
PAATHYHTE J47Ke B CReTOROH MHKPOCKOTL,

HuaHeneaTensHOCTs KNeTKW. Jlna KieToK XapaxTepHBl ITHTAHHE,
ABIXAHKE, pocT, pasaMHOKeHHe. B HUX NpoMexoaaT npouec-
enl obMena: moraomedue, ofpasoBAHME, PACLIOILIOHHe M Bhi-
AeJieHHe BellecTs.

O6men aewjecma BCEraa colpoOBOALIACTCA MPeBPALLIEHHEeM
aHeprun. JIna coaaHHA CJ0MHBIX BRULeCTR Ma Gonee npo-
CTHIX HY#HO 3aTpaTHTh aHepru. Haobopor, upn paspyue-
HUM CAORCHLIX BeIleCTR B Npollecce ALIXAHUS SHeprusn obpa-
IYETCH. ITA SHEPIAA MCNONb3IVeTCA HA HVIIL KieTku, O6-
MEeH BellecTs, CBAJAHHLIA ¢ TPEeBPAICHHEM JHEPTHH,
ABJIAETCA BOKHEHIIMM cBOACTBOM »XuBoro. Bemecersa nHe-




Puc. 34. leneHve KneTeu

HY/KHBIE U JaXe BpelHble 118 OPraHnsMa, obpasonaBITHecsH
B mponecce obDMeHa BEIIECTR, BRIBOAATCH M3 KIIETKH.

Krerekw MOryr pactu u pasMuoxartecs. Hopble kiIeTER
NOABMAKTCH OYTEM JeleHUA — B3 OJIHOH KIeTE DOJY4AEeT-
ca ase. [lepen nenenuem KJIeTKH NPOHCXOIHT YABOSHNE YHC-
Jia XpOMOCOM, TIPH HOTOPOM KAM/JIAA XPOMOCOMA KAk 6 KO-
nupyer ceds. Korga sgpo penures, ero obomouka Ha Bpems
HCHUEe3aeT H KOIMMMH KaidIoH XpoOMOCOMEI PACKXOLATCH B npo-
THBOTIONOM HBIE KOHIE KJIeTKH, Iie 00pasyioTes IBa HOBRIX
agpa (puc. 34). B atix aapax oxasbiBAlOTCA Te e caMBIe
HacJeJCTBEeHHLIE 381ATKH, YTO H B HCXOJHOM fAJpe.

HecmoTpsa Ha pasanuma B CTPOSHWH, KJETKH BCEX opra-
HH3MOB HMEIOT eX0oiHbiH sabop opranougos, He CYTIeCTBYeT
NPHHEIHMIHAIBHBIX OTIHYHH B paboTe HX reHeTHYecKoro an-
OapaTa H B HPONECCaX, CBAJANHLIX ¢ 06MeHOM BerecTs.

Taxkum obpazoM, upH BeEM MHOrOOOpazZHM pasaHuMi Bee
KJIETKH JKHBBIX OPraHH3IMOB UMET MHOro obliero B cTpoe-
HHH U OPONEeccax MH3Hele A TeTLHOCTH.

* NaGoparopuan pabora «PaccmaTpueaHve roToBbix
MWKpONpenaparTos KNeTOK pacTeHnii, MWBOTHEIX U rpuBoBs

1.

2,

Paccmotpute npegnoxerHbie npenapatsl NpKU Manom yeenu4yeHun
MUKDOCKONA. Y70 Bel auguTe? Y10 370 sHauMT?
Pacecmotpure npena PatLl Npu DONLLIOM YBENWYEHMW MUKDOCKONA.
Kakyia hopmy umeioT knetku?
38pPUCYINTE HECKONLKD KNEToK Kaxnoro npenapara. OtMmeTtsTe kne-
TOUHYIO MemMBpany, urTonnaamy m AAPO.

PMYTMDYATE 1 3aNUWLIWTE BLiBOA,
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KNETOYMHAR MEMBPAHA, OBOJTOMKA (KNETOMHAR CTEHKA).
UMTONNASMA. FTEHETUMECKHIA ANNAPAT. XPOMOCOMBI.
OPTAHOWMALI. AAPO. NNACTWUAOLI. AOAAEPHLIE OPTAHU3MBI.
ANEPHLIE OPFAHM3MbI

Bonpocw
b ] e s
1. | Kaky QYHKUMK BRNONHART KNETOMHAR MemOpana?
2. | AN kakux kneTok xapaktepHa oBonodxa (knerodHan crenka)? Kakoea

ee pones”’

3. | KAnyR Ponb BHINONHAET FEHETHYBCKHA annapar kneTkn?

4. | Kakue npoueces xUaHeaeaTensHOCT NPOTEKIT 8 KnerTkax”?

2. | B yem aannovagtes npuHumnnanbHan 0coieHHOCTL CTROEHWA KNEToK

BAKTEPIN . OTIMHAKILLAR WX OT KNETOK [iPYEMX OPraduamos?

6. | Kaxwe Opranvamsl OTHOCHT K QUHAEPHLIM, 8 KdKne — K SifepHbiM?
L\E’:ﬁbﬂcmne nosemy. MNpueeaute npumMeps,

Mogymanre

O 4EM CEBMABTENLCTRYET CXOACTED B CTPOEHUM M XMIHENEATENLHOCTH
BCEeX kNeTok?

Mamarka

OcHoBHBIE NPaBMNa BBINDIHEHMNA PUCYHKOR B BUONOrvK

Peaynstat Mayuedma GUonoriHecEnx ODbLEKTOR HEBOODYHKEHHLIM
FRA30M, C NOMOLLBKD NYNbI UNW MAKPOCKONA MOXHO 0hopMMTE B BAOE
PUCYHES.

Mpw BEINOIHEHNN BUONDTMYECKOro PUCYHKA CneayeT cofnioiaTs cne-
OyOLLWe npaswmna.

1. Pucynok ponxer Gobith GKKYPATHBIM WM BHIDAIUTENLHEIM, BrO OETANW
M300PAXAKTCA TOYHO W 4ETKD. PUCOBATH HYXHO TONBKO TO, YTO Ebl
BUOMTE.

2. Cpeacteamu M30OpPaXeHV O0NKHLI BHITE TONBKO TOYKA M NHHKAA
Kaxaylo NUHWO HYKHO NPOAYMATE W TONLKG NOTOM NposecTy Be3 oT-
PuiBa OT ByMark. PUCYHOK B BUONOrmm He Wirpvxyior u, kak npasuno,
HE PacKkpPaLIVBaKOT.

3. BbiNONHAIT PUCYHOK NPOCTHIM, XOPOLWO 3ATOYEHHLIM KapaHOALWOM
cpeaHen MArkocT (oBoaHaqenHsIM TM nnm HB),

4. Pa3mepbl pUCYHKE QONXKHbI ObiTh AOCTATOMHO BonblMMn: yem Gonb:
We INeMEHTOR CONEPXUT PACCMATPUBIAEMbLIA BHoNoruieckui o
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exT, Tem BoNbWM nonxeH Gt pucyHok. MNponopumm pasmMepa pu-
CYHKA W ero aetanei obA3arensHo HaOo CoOXPaHiTL,

Ha pucyHke 0enaioT 0B03HaYeHWUA C NOMOLLILIO NPAMBIX TOHKAA NAHAG
WA HENEPeKPEWMBALWIMACA CTRENoK. JnemMeHTsl OfhoaHaYaKTesd
LMPpaMI N ManeHLKMMK Bykaamm,

Kaabii PUCYHOK A0NKEH MMETE Ha3BaHWE, YKA3aHWA o YEETAHEH WA
¥ OOBLACHHUTENLHYID XAPAKTEPUCTAKY 000IHAYEHHLIX INEMEHTOR

§ 0. OpraHMam — eguHoe uenoe

1. Y70 vakoe kneTka?
2. Kaxoss oBUMe YepThi CTPOSHUA KNeTKu?
3. 0T 4yero 3asMcAT 0COGEHHOCTH CTPDOEHWA KNEeTKU?

MoxsTre 06 opranvame. Tena HBOH NPHPH/IL] HALIRAOT OP2AMHLLI-

Puc
B

mami. Oan pazssoobpasusl no dopMe, OKpacke, pazMepam
H IPYIAEM NpH3Hakam. PaznuuaroTcs OHH 00 0CODEHHOCTAM
RJIETOTHOTD CTPOEHHA,

EcTe 0ueHE MANTEHEKHE OPraHNaMBl, COCTOAIINME TOJBKO H3
oaa0# KaeTkH. Hx naswmpawT odnokaemounbimu (puc. 35).
[IpakTiyeckH Bce OHHM HEBHIMMBI [IUIA IJlasa 4YenoBeKa,
H, 4TOoBBI MX PACCMOTPETE, HYKHE ONTHYECKHE NPHOODET —
JyIa, a Jgyuine MuxEpockon. OOHOKIETOYHLIE OpPraHM3ME
€CTh CPEeLM PACTEHWI, MHUBOTHHIX B rpubos. K HuMm Taxxe
OTHOCATCA Bee BakTepun.

___' 33. DH.HDH.HET

O4HbIE OpraHnamel: A — xnamuaomorana; 6 — améta:
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KameHka-
rmn HE:"_.u'H A

Hepenaxa Npuc

Puc. 36. MHOrokneToNHbIE OpraHnambi

KpoMe OIHOKIETOUHHEIX B NDPUDPOJE ECTh H MHOZOKLE
mownbnie opragsuamel (puc, 36), Tagk Bx Haszepaau noTomy,
YTO TEJAA 3THX OPraHH3MOB COCTOAT H3 DOJILIIONO KOJIHYE-
CTBa KJIETOK.

HeeMoTps HA TO 4TO HMEHHO KIPTKA ARITASTCH OCHOBHOH
CTPYKTYPHOH H QYHKIIHOHANBHON eHHHULIeH dHABOTO, B IIPH”
pPoje RBCTPEYAKTCHA OPraHM3MbI, HMEOIIHEe HeKITeTOYHOE
cTpoeHne. K Hexiemownbim OPraivaMaM OTHOCHTCA 6U-
pycwt (pue. 37). CroiicTBa HUBOTO OHH MPOABIAIOT TOJIBKD
nocjie TOro, KAK NPOHHKHYT B KJASTKH ApYyroro opraHnsMa.
B knerxax opraEmama-xo3gmHA BHpPYCLI KHBYT H pA3MHO®
MAWTCH, BBI3BIBAA Pa3/IHYHLEIE OOJe3HM, V de/oBexa aTd
2punn, Kope, zenamum u Ip.

OCHOBHBIE CTPYKTYPb! OPraHM3Ma: KNeTKH, TKAHM, opraHel, CH
CTembl Opranos. KiaeTka — OCHOBAa CTDOEHHUA M MKH3HEAEd
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Puc 7. s YT E R Y R AR ML

PR LIOUTH ORUPNITROMOI. DRCTeHRE, 3CaBoTHLIY, rpeios #
Gaucrepait. JLns neex oo xnpaocrepen ofiMA naaHd cTpo-
CHIVE Tper BT MR PR o g X O HAMOE MOI LT [_.r..a:.’j'
A R Y PN Gl MO N, TR M B COMETa RS O THy
O OQPERIASMAL FTO CRBaang ©oTeM, ITo Kadas KiIeTHa Bhl-
MO AT o pejenciane by o e (pac, 36).

K neTky 1onOBMong

KNETEW EROBA
MO

Knetew kMweYyHuEa

Kneted rnedeHn

MbllUeHHbIE KNeTEKM

Puc. ;E. KNETKW MHOMOKNETOYHOND OpraHMama
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KaeTkn, cxoause no crpoennon, o6beHHEHHEIE BT
Heranem obmedt paborst (PYyHKLUHH), H MENKICMONHOE BELYs
cmMe0, CBAIKBAKIIee KIETKH, o6pasyioT mxanu. B mHoro
KJASTOYHBIX OPTAHAIMAX MHOTO PASHBIX TKAHEIH. Hanpumep,
V YETOBEKA W SKHBOTHBIX BHIASJAANT MeThipe THIIA TKaHEeH;
InUMeIUaaIbHaR (NOKPOEHAR), COPOUHUMENLHAR, Mbilley
HMAR W Mepanas (puce. 39). Bee aTH TKAHH BBIMNOJHAKT Crie
nudwieckne GyvakAN, ofVCeIORIEHHEIE OCODEHHOCTAMK HX

CTPOEHHA, — JAIHTHYVH, ONOPHYID, MATATEARHYHK), TPDHHC-
NMOPTHYK, COKPATHTEABHYIO H D,
Traun ofpasvioT opzanbl (0T rped. opzaHow — OpYIHe,

HECTPpVMeHT). Opzan — 3T0 4acTh MHOPOKJIETOYHOIO Opra-
HM3Ma, IMeIas ocoboe cTPOeHMEe M BBITOJTHAKIIAA B HEM
onpeletennvio fyveEknnw. Hanpumep, KopeHb, JHCT, IIBe-
TOK — OpPrAHLI PACTEHHIl; cepile, NeueHb, JerKkHe — opra-
HE EHBoTHEX (pac. 40).

Opransl B COI0MHO VCTPOEHHBIX MHOTOKJETOYHBLIX Opra-

praMax obepelHeHbl B ocobble KOMIIEKCR — CLCMEeMbi
TKAHM PACTEHWW TEAHWM XMBOTHLIX
InuTennansHLIe
% ! CoegvHWTE NbHBLIE
MbllLEeYHbIE
HepeHasn

fnc. J9. MHoroofGpasve TEaHER XMBOTHLIX 1 PACTEHWI




Kenynok
Maoar

Mo4KH

- Nérkne

— KnweYHuE

Cene3eHka

»

Puc. 40. MHoroobpa3ve OpraHos Y pasniiHbeIX Oprainamos

ﬂpzﬂlt.ﬂﬂ, KOTODhIE ODeCTTedMRAKT HHMAHEAeATENIBHOCTE TA-

KHX Opraiu3Mos.

Hanpumep, B opraimuaMe YeloReEa BRELASISIOT Te e CH-
CTEMbl OPraHOB, YTO0 M Y MJCKOLHHTAIOIHX: ROKPOSHYNO,
ONOPHO-O8U2AMENBHYIO, IBLXAMENbRYIO, KPOBEHOCHY IO, TU-
WesdpumeabHy, soideaumenbsiyn 1 1p. Kamnas cuerema
npeAcTaBiAgeT coDOM rPYITY OPTAHOR, KOTOPLIE BRITTOTHAIOT
B OpraHd3Me KaKyo-To oDy QyHKIHIO (puc. 41). Coro-
KYIHOCTE BCEX CHCTEM OPraHOB 00pasyeT HeJocTHEIT MHOIO-

KJIeTOUYHBIH OpPraHHaM.

B3avmocease cTPykTyp oprasuama. Kretku, Koropsie BMecTe Bhl-

NONHAT Kakue-a1udo GyHKNKUKN, FanpuMep ofecneunBaoT
ABHKeHHEe, oDpasylor TEann. Tkanu o0pasyioT OPrasel, Ko-
TOphIe OObeMHAIOTCA B cHeTeME! opraron. Tak, v wenonexa
MBILIETHBIE KJIETKH BXOIAT B COCTAB MbILIEYHOH TKAHH, MEI-
MeYHAS TKAHEL 0DPASYET CHEJeTHLIC MBIIIIEI, KOTOPBIE BXO-
AAT B COCTABR ONOPHO-JIBUTaTeJNLHOH cHeTeMbl. Bee cHeTeMEl
OPTaHOR COCTABAAIOT HEe kIl oprannamM. Padora cucrem opra-
HOB HAlIDAB/IeHA HA JOCTHIKEAWS PeayabLTaTa, HeodXoauMOoro
418 BCETO OpranuaMa.
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MARM

Onopuo- [OuxatensHan Menuesdas KpopeHDCHas Muuesa-
OBHMIATENEHAR F}HTEHHHEH

Puc. 41. Cuctembl oprados HEnoBekKa : .

Taxum 0OpasoM, B CTPOEHHH MHOI'OKJASTOMHOIO OpraHmg-
MA BRUIETHIOT CASNVIOUIHE YPOSHU OPZAHUIAWWW: Kae
mounbill, MKEAHESLIE, OPLAHHbLL, cucmeMibil  (YPoeHs
cucmem opzaros), op2anusmen ol (puc. 42),

B pesynuraTte cAasKeHHol paboThl CTPYKTYD BCEX VDOBHEH
OPraHM3aIHH MHOTOKJICTOYHBIN OPraHu3M UBET U paslBu:
paeTcA Kak egunoe nenoe. llpr stom on enocobern pearnpo-
BATh HA M3MEHEHHH, KOTOPbLIE NPOUCXOAAT B HEM CAMOM

H OKDY:RAKIei cpeje,

OPrAHW3MbI: OQHOKJNETOMHBIE, MHOMOKJNETO4YHLIE,
HEKNETOYHbLIE. TKAHb. OPFAH. CHCTEMA OPTAHOB.

OPrAHM3M. YPOBHN OPTAHW3ALLMA

Bonpocsl
1. | 470 NPeacTasnsIoT COGON DPraHuIMb? Kakme oMK BLiBaloT no KNe:
TOYHOMY CTPOEHWIN?
2. | HazoswTe OCHOBHbIE VIPOBHK OPraHn3aumm MHOOKNeTONHOrD opra-
HUAMA.

3. | Yro Takoe TKkaHe?
4. | Or yero 3asWMcHT HaNU4YMe PA3NUYHLIX OPFAHOR Yy PACTEHMA U XUBOT

Hbix?

“,




OPTAH

!

OPTFAHOB

3

l CUCTEMA

OPrAHM3M

Pwuc. 42, YposHu OpraHu3aumy opraHuama
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MogymaiiTe

Kakosa npwavna pasnooBGpazwa GopMmbl M pasMepos pasnitibby

KNETOK, TKAHERA, OPradoB W CUCTEM OPrados B MHOTOKAETOYHOM Opra-
HUame?

§ 1 0 « Xu3HepearensHOCTL OPraHU3IMoB

(BN B BN B B B BN OB BN BN OB W I N ]
1. Y7o cobon npeacragnaeT KneTka?
2. O7 yero saswcuT mHorooGpasue XUBLIX KNeTOK?
3. Kakue cEOMCTEA XW3HW XapaKkTepHbl ANA KNeToK?

Npoueccel XW3HELERTENBHOCTHM oprain3amos. Dce opranMamsi

NPOSRASIOT OCHOBHBIE CBOHCTBA 3UBOro: OHHW ODMEHHBAIOT-
CA BeIIecTBAMHM C OKPYKAIOIMEeH cpefoi, ABHTAIOTCH, DACTYT,
pPA3BHBAKTCH, AT MOTOMCTBO. JTHMH CBOHCTBAMH H{HUBhIe
OPraHH3ME OTJIHYAKTCA OT TEJA HEMHBON IPHPOIL.
CroficTBa XH3HH ABIAKTCA NPOABIEHHEM WM De3yvib-
TATOM OCHOBHBIX RPOYECCO8 HcUIHedeamenbHocmu, upo-
TEKAKINHX B opraduasmMe. Cpead HUX MOMKHO BhLIeIHUTEL: THTa
HHe, JBIXanue, BEeJeHHe, pa3pasiMoCTh, PASMHEOIKEHHE,
pocT, pasBUTHe B Ap. O6HIHe MPHMHIMNOLL NPOTEKAHUSH 3THX
OPOLECCOB EAMHEI V1A BCEX OPTAHMEMOB, HO @CThL H DANTHYHA,
CBASAHHBIE C OCODEHHOCTAMH CTPOSHHA W 00pasa JKUZHH,

Murauue. Bee muBRIe OPrauuaMel numaromen. B npouecce nura-
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HHA B OPraHu3M NOCTYIIAKT BelecTsBa, HeoOXoAMMBIe O1#
poeTa, PASRHUTHA, JRHMEHHUA, DASMHOMKEHHA U IPYTHX Npo-
L eCCOR.

Yenorex, HanpuMep, ODUTASTCS pazroobpasHoil nuILeH.
JTO MACO, MOJIOKO, OBOLUM, PPYKTEI ¥ T. 1. B cocTas aToii mu-
M BXOJAT Oprannueckue (Denku, smuper, YINIeBOkl) H HEOP"
raHu4yecKie (Boja 1 MHHEPATLHBIC COMH) BemlecTra. Tak e,
norjaomas opraHHYecKHe BelllecTBa ¥ HeQoabloe KoJamye:
CTBO HEOPIraHMHYECKHX, NHTAKTCA MUBOTHREIE., OIHN HHBOT
HBIg HCITOJE3YIOT B MHINY TOJIBKO PACTEHHA, JPYIrHe IHUTAKT"

cd TOABKO HHBOTHBIMH, TPeTbH — BCesgHBI, T. €. MOIVT

OUTATLCA KAK PACTHTEIBHON, TAK M 3XHBOTHOM mumeit,



Huave nmuTaiores pacrerns. OHM NOAVIAOT M3BHE JHIIL
YIMeKHCJARIH a3, BOAY H PACTBOPEHHBIE B Hell MHHEpPAJIBHLIE
CONH, & OPTAaHNYECKHE BellecTBa 0fpasyioT camMi, HCHONbLaY |
LA BTOro dHepruw ceeta. bes cesera pacTerne norubaer, no-
TOMY 4TO HEé MOMKET 00pasoBeIBaTh GeTKH, MHPE!, VIVIEBOILI,
HEeOONOAHMEIE €MY JINA ¥MHUIHH, KAK H BCEeM EHBEIM oprasmna-
MaM.

Tlo enocoby nonydyeHHA OPraEMUSCKHX BEIECTs s THTa-
HHA OPraduaMel MOM¥HO PAdJeInTh HA IBe TPYVONE — A6mo-
mpaoiist (0T TpeY., asmoc — caMm B mpo) — muuia) 1 2emepo-
mpoget (0T rpet. zemepoc — Apyroi u mpog — numa). K as-
mompo@am OTHOCAT PacTeéHHs M HeKOTOpble DAKTepUH,
crocobHBle CAMOCTOATEIRHO 00pasoBBIBATE OpPraHHYecKHEe
BELIeCTBA U3 HeOpraHuuecKuX. Bre KHUBLIE OPraHUM3MEl, ITH-
TAWIOHECA TOTOBLIMHI OPraHMYMECKHMH BEIlecTBAMH, ABJA-
KITCA 2emepom podghamis.

Muuwiesapexnne W Belgenenme, IIpoAyKTH NHUTAHMA, HOCTYIHBIIHE
B OPraHH3M, B ODpOIeCcce MUIIeBAPeHHA nepepabaTRIBAIOTCA.
Ha HUX BOSHHKAIOT HOBEIE BEIECTBA, KOTOPbLIE OPraHHM3M
HCOOJB3YeT I8 MOCTPOSHHA CBOETO TR B [IPOIecce PocTa
H pasBHTHA. Heny:aHBIE OpranvaMy BeIIeCTBA VIAMAKTCA
HAPY Y.

Abixanme. Bee :KABBle OPraHM3Mbl HVIKIAKOTCA B aHeprun. OOBIYHO
nojiyueHHe sHePIrUH HPOHCXOANT 3a cUeT dstxanun. Kucno-
POfl, TOIMOINAEMbII OPraHM3IMOM M3 OKPYRAOLeHd cpeasl,
B3aHMOJIEHCTEYET €O CTOHBIMH OPTaHHYeCKHMH BeIecTsAa -
MH, pacmenndAs ux. B pesyibrare BeJENSAETCH DHEPTHA.
A ofipasoBaBmmecs GoJee IPOCTHIe BEIECTBA, B TOM yuciae
YTIIEKMCIBIM I'ad M BoJa, YAANAKTCA U3 OPpraHuaMa.

OOmen sewecre. Iluranue, nuixadue 1 BEIASTEHHE ABISIOTCH COCTAB-
TANMAME 06Mmena sewecmea. Y OJHOKISTOUHBIX OpraHma-
MOB 00MeH BenteeTs 1poTeKaeT B OJHON-eJHHCTREHHON KileT-
K€, 8 ¥y MHOroKIeTOMHBIX 3aleliCTEYIOTCA CTPYKTYPhI NIpAK-

THYECKH BCeX yposHeil OpraHH3alHH OPraHUAMA, OT KIeTKH
A0 CHeTeM Opra"Hos.

PocTt u
Pa3enTue. Bee oprannamul pacTyT M padBuBawrcsa. Poem —

9TO YBeIHuenye pasmepoB Tena. OpraHM3Mbl PACTYT ¢ He-
OMHMHAKOBOIL CKOPOCTEIO! OJHH — OYeHE MeLJIEHHO, IpYrHe —



BuicTpo. OZHH OPraHAaMEl, TaKHe KaK pacTeHnd, pactyT Bty
HH3HL, a4 Ipyryue, HanpHaMep KHBOTHRIE, — TOJABKO 0 OIpDe-
AeNEéHHOTO BO3pacTa.

Paaseumue oprasuaMa OpOsABAAETCH B HOCAEAOBATENS.
HOM M3MEHEHKH ero CTPOSHHA H MPONeCcCoB HKHUIHEACHTEMNL:
noctu (puc. 43). OcobenHo 310 XOPOIIO JaMeTHO HA NpHMe-
pe MHOPOKJETOYHLIX OPraHM3IMOB: W3 ofHOfi-elHHCTBEHHOR
KJIETKH B NPOLEcce PasBuTHdA d]gpmp{p}rETcH neJoCcTHEIH Op-
PAHM3M.

Pazmuowxenwe, Ewé ogHo YAHBHTEIBHOE cpoiieTBO MUBBIX OpDra-
HH3IMOB — CrnocobHOCTE AaBaTh MogobHOE cefie MOTOMCTBO,
V BOJKOB pOMAAKTCH BOJYATA, ¥ KOIIKH — KOTHATA, H3
MEPHHOE PHI6 BEIBOAATCH MANILKH, KOTOPBIE PACTYT H Tpe-
BPAIIAKTCA BO BAPOCAKIX pei0, U3 ceMHAH MIIEHUIL] BhIpac-
TaeT Bapocmoe pacTeHHE NeHUI LI, 4 H3 CeMAH HHoqCoOMHeq-

HAKA — OOAcoaHedHHK (puc, 44), JroT npouece HA3LIBAETCH
pasMHOMKEeHHEM.

e @ |
v s 9 n 0 @ | |
b > - "“7; j'x P g
5 o

Puc. 43. POCT 1 pa3suTHE Y MHOMOKNTETONHbBIX XUBOTHEIX (A) v pacTerHnia (B)
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By, 44, PaamHOXEHKE XUBERIX OpraHiaMos

PaaapaxuMocTe. OTBETHAA PEAKIIHA MKHBLIX OPTAHN3MOB Ha BO3AEH-
CTBHE PA3IMYHBLIX PA3IPAKHUTENIeH H PearupoBaHWe HA HHUX
COOTBETCTBYIOIMIMMH H3MEeHeHMAMH HA VDPOBHE KIETKHW, TKa-
HH AJH BCEID OPraHuaMa HAALIBAETCH p:‘lﬂﬂpamu.ﬂﬁcmbm.
PaznpamuMOCTh ITO3BOJIAET OPraHUEMY IpHcnocabanuBaTheH
K HAIMEHAWIIHMCHA VCIOBHAM MKHIHH.

Bee nepeuncaennbie NPOLECCH JKHIHEAEATEALHOCTH TPO-
TEKAIOT B OpPraHH3Me TOJBKO BO BPeMSH €ro :XU3HH H IIoCTe
CMEDTH MOJTHOCTLR) NMpeRpPAITAYTCH.

NPOLEECCHI XXU3HEAEATENBHOCTH OPTAHM3MOB: NUTAHME,

ABIXAHME, BbIJENEHUE, OBMEH BELLLECTB, POCT, PASBUTHE.
PASMHOXEHWE, PA3JPAXXMMOCTb. ABTOTPO®bI.
FETEPOTPOGDLI

Bonpocy

Kakne npoueccw HUIHEAEATENBHOCTH OPraHM3amMoB BaM M3BECTHbLI?

B 48M 3akniovaeTcs 3HaYeHWe NUTAHMA ANS KWIHEAERATENLHOCTH
OpraHmamor?

-5




3. | Kakywo ponk ANPaeT AbiXaHWe B AKM3HN opraHmMamMmor?

4. | Yro Takoe oGMeH BeLLECTE?
5. | Kakpe aHaveHne NMeeT pasMHoXeHne?

Moaymaste

Moyesmy Hapywexve paboThl KAKOW-NMBO CUCTEMLI OPraHoe Moxer
NPMBECTH K HAPYLUBHWIO XN3HEAEATENLHOCTW MW Aaxe rubenw ecerg

opranuama? NoareepanTe NPUMeDOM Ball OTBET.

Jagavume

Q‘Ipuaenme NpMMEPL! Pa3APaXUMOCTH Y HENOBEKA.

JHaere Jih Bbi, 4TO...

Ma cemenn 3BKANUNTa BCErD 3a CEMb NEeT MOXEeT Pa3BuTLCe Aspeso
19 M BLiCOTOM 1 1,5 M B DGXBaTe, HEKOTOPLIE BUAbLI DamByka 3a cyTxu
MOrYT BeIpacTH Bonee Yem Ha 1 m,

§ 11. PasHoo6pa3ue opraHn3amos

1. Kakme rpynnbl XMBbiX OpraHW3MoB Bbl 3HaeTe?
2. Ha xakue rpynnsi oprasMamMbt AensT no THNY NUTaHMA?

Muoroobpasne opravuamos. B HACTOATIee BpeMs Ha HAIIEH IJa
HETEe HACUHThIBaeTCA Oosee 3,0 MJIH BHOOB JMHBRIX Opra-
HH3MOBE, HO MHOI'He YY€HLIe CUMTAOT, UTO MX IHAYHTEIBHO
oMb,
JMKHBEIe OpraumamMbl, BOZHNKAYE Ha SeMae oxoIo 4 MIPA
IET HA3al, TIOCTOAHHO PASBMBAITCH, H3MeHAIOTCH, TIPHCIO
CADIMBASCE K YCIOBUAM 3KH3HH B okpysKatomeil cpene. Mx
OTPOMHOE MHOTOODpasue ApaseTca Pe3yaLTATOM npucuﬂﬂﬂﬁ‘
JIEHHHA K YCIOBHMAM MMHIHK B nponecce OpogOIMHTENLHOI'D
HCTOPHYMECKOTO DASBUTHA — 260N 0ULL.

Knaccudpukauma opranmamos. Yrobi pasofpaTeca BO BCEM MHOIO-
00pasHH OPraHusMOB, YVU&HbLIe 00BEAHHEAIT HX B IPVIINE
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i HPHCBANBAIOT KAX0H IPpynne Hagsanue, T, e, KaaccHH-
HPVHIT HX.

Kaaccugurkayua — pacupeenenne Tex WiIu HHBIX 005
eKTOB 110 KAaccaM (OTaenaM, paspsaiam o T, I.) B 3ABHCHMO-
eTH OT X 0DIIHX OIpUIHaAKOR,

B mnpongcce M3yYeHHA HOBHEIX O0LeKTOR B OTHOIIEHMH
KaA0TO M3 HHX HCCIeJOBATENL JOJeH CIeNIATh BBLIBOI!
NPHHALIEHAT JH OH K YiKe YCTAHOBJCHHEIM KiaccH(uKa-
OHOHHEIM PPYTIIAM HIH HeT. B mexoropeix cayuasax mpH
aTOM ODHAPYHHUBACTCA HeOOXOAHMOCTE OepecTpodKl CyILe-
CTBYHLIEH CHCTEMEI KiaccHpHKAH.

Hayry, uayuawimyw MHoroobpazie BHIOB HHBBIX opra-
HH3MOB, HASBIBAIOT cucmemamuroi (OT rped. cucmema-
MUKOC — YOOPAA0UeHHbIN),

MpuHuMn POACTEA WU €ro NCNoNbL3oBaHue B BMONOrnYecKnx uc-
cnefoBaHnax. YuéHble-cHCTEMATHRKH paspaboTann npa-
BHIA KIACCH(IHMKAINYE OPraHM3MOB, ¢ ITOMOIILI) KOTODBIX
OTMPefeIsioT HX DOM0KeHHe B CHCTEME JRHBON MPHDPOALL H
OPHHALTEKHOCTE K ONPEJeIEHHEIM CHCTEMATHYECKHM eIH-
HuIaM. CoBpeMeHHble HIAcCCHOUKAINNM OOBEKTOB JKHEBOLN
NPHPOJIbI IOCTPOEHB! O npuHyuny podemea. Ilpunsaro cun-
TATh, 4T0 JD0H KOHKPeTHHIH O0BEKT JOJMEH NMOCHenoBa-
TEJILHO NPHHAJJIEHIATE KO BCEM BRIJEIACMBIM CHCTE MATHYE-
CKHM KATETOPHAM, HMETh CBOH ONIpPele/IéHHEIHA DAHT. ¢

OcHoBHOB cHCTeMATHYECKOH elMHMUEHl ARAACTCA BHI.
Bud — rpynna ocobeii, CXOIHEX 110 0CODEHHOCTAM CTpOE-
HHA, TPONECCOB FHHIHeAeATeNbHOCTH B 00pasy 3 UuaHu, Jaio-
HIHX MPH CKPelliHBAHHHA [MTOJ0BHTOE HOTOMCTED H HACENHIO-
IHX ONpPEeIeEHHYI0 TePPHTOPHID.

Buauaropojcreennsie BUAL 00LeIUEAIOTCH B podsl. Baiua-
KHE poasl, HMenIiHe oblilee MPOACKOMIeHHe, B CBOK O4e-
Pellk, obbeguHEATCA B cemeitcmed. Bamskme cemeficrea
obbenuHAIOT B cHcTeMaTHKe pacTeHHil B nopadiu, a B cuc-
TEMATHEE MUBOTHRIX — B ompAdst, BAu3KHe DOPAIKHA H OT-
PAALL obbeauEMIOT B KAaceb. Knaces! 06bLeIHHANT B CHCTE-
MATHKE pacTeHnilt B omdennl, B cHCTEMATHKe JKHBOTHEIX —
Bmunbt. Otgensr u THne o0BeIHHEAIOTCH B apcmaa.

B Hacrosmee BpeMS CYIIEeCTBYIOT KIACCHQHKALMK ¢ pas-
AHIHBIM KOIHMYeCcTBOM NAPCTB. B IMKONBHOM Kypce DHOJIO-
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Puc. 45. LapcTea #WBELIX OpraHW3moe

OPTAHW3IMOE

LUAPCTBAXKMBBIX —3 | . e F:
: il
.F'

K HUBOTHBIE

elils]™ PacteHun
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MUK Mbl HCTIOJNB3YEM KIACCHOHKAITHI, B KOTOPOH BRIIETANT
4eTbipe LAPCTRa MHUBRIX OprannamMos (puc. 45).

Jlenernne OpraEUYecKOro MHpa HA 4YeThipe HapeTBa —
Baxrepuu, I'pubrr, Pacrenna u Musoraele — goeraTouso
0B0CHOBAHHOE ¢ ABOITIIHOHHON TOYKM 3peHnH.

Bricimeill emuEMnel Guonoryueckol CHCTEMATHEN HATHR-
eTCA UMnepus, oHA ODBEIMHAET BCe MHUBLIE OPraHNU3MBHL.
Mmnepus nojpasgenserca npa Haduapemea: dondeprvié
OpZanu3ImMbl, WK npokapuoms: (or 1ar. npo — nepef,
paHkIIe | Ipev. KapuoH — SAP0), K KOTOPEIM OTHOCSTCH
barrepun, uuanobakrepun, apxebakrepnn, u adeprbie op-
ZAHUIMBL, WIH 3YKApUoOmbsbl (OT Iped. ¢l — XOpoirno, moa-
HOCThHK) H KAPUOH), — PACTEHHA, IPUOLI ¥ JKHBOTHBIE.

Pacemorpum npumep knaccudmranmu nna Bepéznr no-
Bucaoi (pue. 46).

Haanapcteo — Haeprble, wiau SyKapHOTHL.

llapereo — Pacrenns.

Ormen — llokpeiTocemedusie, wan [lseTKoBBIE.

Knaee — JlsypnonsHbe.

IMopagox — BykouserHbie.



Bun ‘ Bepéaa nosucnan

Pon, Bepéaa

Cemelicteo Bepéaosuie

Nopagox | ByKOLUBETHEE

Knacc HdeyaonbHbie

Croen LeeTkoBme

Uapcreo Pacrexns

Hanuapcreo SVEAPUO TR

Pue. 46. MNpumep knaccndrkaumy 8 CUCTEMATHKE PacTeHui

Cemelierso — Bepézossie,

Pog — Bepéaa.

Bun — Bepésa nosucas,

Bupycul BRIAENAIOT B OTAEIBHEYVH) TDPYOIY OPrasEduiIMOB.
Heroropeie yIéHLIE CIHTAIOT X OTACABHLIM CAMOCTOATETh-
HEIM apcTBOM. BHDYCH DACIDOCTPAHEHE] B IPHPOE TIOBCe-
MecTHO. OHM ABIAKTCH BHYTPHKJIETOYHHIMH TAPASHTAMH
H MOPAXKAIDT OPraHH3ME]l B3 BCEX MDY MKUBRIX CYILECTB.

SBONNIOLMA. KNACCUDUKALIMA. CUCTEMATHKA. BUA. POA.
CEMEWCTBO. MOPSAAOK. OTPAA: KNACC. OTAEN. TUN.-
UAPCTBO. HAAUAPCTBO. AOSAEPHBIE OPTAHHU3MbI,

WK NPOKAPWOTBLI. AAEPHBIE OPFTAHM3MbI, MM 3YKAPHOTBI

Bonpocw

1. | Y7o nayuaer cucremarmka?

<. | Kakve cuctemMaTMyeckme eanHNLL Bl 3HaeTe?

3. | Kakve LapcTBa KUBbLIX DPrAHWIMOE BaM M3BECTHBI?
4. \M70 Takoe Bua?
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Mogymanrte

C Kakoi UeNLI0 KNACCHDULMPYIOT OPradname!?

Saganwe gna nwwbo3HareNnbHbIX

Mcnonbaya OONONHWTENEHEE WMCTOMHWMEKK WHGQOPMALKMK, COCTaBhT
NPUMER Knaccwhukaumy 0N X0polo Bam HWM3BeCTHOMD pPaCTeHmg
M RHUBOTHOTO, '

3Haere JIn Bbl, 4TO...

Euwe B XiIX B. y4EHble OenvnK BCe OpraHM3Mbl Ha OBa UapCcTBa: pac-
TeHMs W xMBOTHBIE, B XX B. CACTEMAaTUKA, Kak v ADYrMe GUonoru-
YeCcKWe Haykn, BypHO pasBMBANAaCh, YYBHLIE OTKPLIBEANKM ocobeHHoc-
TV CTROEHUA, XKU3HEOeATENLHOCTH W PasBUTMA opraHuamos. B pe-
3yNbTaTe M3 UApCTEa pacTeHWd Duinv BeaeneHsl LapocTea HakTepui
u rpubos.

Ana rex, KTo xovyeT 3HaTth 6onebiwe
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yBoKoe M3YHEHWE Pa3NUYHLIX TPYNN OPraHu3Mos DABT YYEHbIM-CH-
CTeMaTnkamM Nosog ONA CO3NAHMS HOBLIX Knaccnpukaumin opraHma-
MOB. Tak, MHOrME COBpEMEHHLIE YY4EHRIE EbAENA0T B HAOUApCTEE
AaepHele ewe oaHy CaMOCTORTENEHYIO rpyNNy opraqwamos — [po-
TACTBl — OPraHU3Mbl, TeNO KOTOPbLIX He oBpaayeT HacToAWMX TKaHel.
B Hero BKNIDYAKDT BECEMA PA3HOPOAHKIE OpraHn3amMel — OOHOKNeTo4-
HEE, KONOHWaNEHLIE U Aaxe MHOroKneToYHue, Mo CTPOEHWIO KNEeTOK.
TANEM NUTEHUA U NEPENBUKEHWS, XAPAKTEPY PDa3MHOXEHUS OHM MO-
FYT HAaNOMUHATE W KUBOTHBIX, U rPUBLI, 1 pacTeHMa. Cpeau pacTeHuil
K 3TOW rpynne npuHaanexar BOAopocnu. NetepatpodiHele NpoTUCTS
NPEACTABNEHLI NPOCTEALLMMI XUBOTHBIMIA 1A rpubonoaobHbiMK opra-
HU3MaMK.

HexoTopwie yyéHwe NPEANAralT u Apyrue knaccUUkaLMn KMBbIX
OPraHU3MoB, B KOTOPbLIX BLIOENAIOT Ao 20 w Bonee yapcre.

Ouesnno, notpetyetcs ELLE HEMAND BPEMEeHW, NPeXAe Yem YYEHLIE

APWAYT K OBLWEMY MHEHWI0 11 Pa3paBoTaoT ENNHYIO Knaccudukaymo
XMBLIX OpraHuamon,



§ 12_ LlapcTeo BakTtepun:
mHoroobpasamne m anavyenune

pee®
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. Ha OCHOBAHMM KAKOTO NPU3HAKA DAkTEpUM BLAENEHN B OTACNLHOS Lap-

.-_';Tnﬂ?

Baxmepuu (07 rped. Gaxmepuon HANOMIKA) — rFpyina
OAHOKAETOTHBIX OPranuamon. Ux knerkw umenor pasmma-
gy popmy (puc. 47).

[To cBoeMY CTPOCHHIO M IKHIHEALATENLHOCTH BaKTepun
B SHAYMUTEABHOH CTENEHN OTIMYAIOTCH OT JAPYIHX HHBLIX Op-
raHu3MoB.

Kaerkn DonbmUHCTBA DAKTEDHE MOMHO VEHAETE TOJLKO
npu HONLUIOM YBEJHUYeHHUH MHEpocrona. [lnuua Gonbimmmn-
orTBA DAaKTePU HIPUMEPHO B THICAYY PA3 MEHLIIE MHJLIMMe-
rpa, 4 KJeTKH Haubolee MeNKHX INAPOBMAHLIX DaxTepwii
AMEIOT B JHAMETDE BCelr'o OJHY AeCATHTRICAYHYIO J0J0 MHI-
aumerpa (0,0001 mm). Ornnunrensras ocofeHaocTs BakTe-
pHil — IOBOMLHO NPOCTOE YCTPOMCTBO KieTku. B Hel Her
ohopMIIEHHOTO AApa, OTASIEHHONO 0T [IUTONNazMEl MenmOpa-
Hoil. Kak npaenio, KJ1eTHH DONBITMHCTEBA DaKTepHH NOKPEI-
Tel ILIOTHON oDonoukoi (puc. 48).

Pic,
“Ef;f;“ﬂﬁﬂﬂaue BakTepwit




reHeTU4ECKWA MaTepwan
SO (konLUEBan XpoOMOCoMma)

LimTonnaama

Puc. 48. CTpoeHUe kneTtkm Dakrepum

Pacnpoctpanexdue bDakTepuii. Ha namei ninanere NPaKTHYECKH He
MecTa, rae 66l He BeTpeuanucek baxrepun. FIX MHOTO B mIOouse

B BO3AVXE H B BOJAE.
Oburaror DakTepMn H B OPraHHU3MAaX PACTEHHH, HHBOT

HBIX ¥ yejoBexa, Hanmpumep, Ha Telle 4eJOBEKA H eT0 OJex
e MOCTOAHHO OPHCYTCTBYIOT paszHooDpasHble OaKTepHn
OcofeHHO MHOIO HX B POTOBOH IIOJIOCTH, B KHIIIEUHHKE, H

OTKPEITHIX VHACTEAX KOMH.

M3HeAenTeNnbHOCTs DakTepuin. OHKM OaKTEDHH HYKIAIOTCH B KHC
Joposie, a Apyrue, HA0DOPOT, MHUBYT TOJBKO B DECKHCI0
ponHOH cpefie. BerpedarmoTcs u TaKkMe BHbI, KOTOpLIE CIC
COOHEI JKHTh KAK B KMCIOPOAHOM, TAK U B OecKMCIIOPOLHO]
cpegax.

BonpmnncTBO faKkTEpHit MHTAIOTCH FOTOBLIMHY opraHmnye
CHHMH BeINeCcTBAMH, HO HEKOTODPBIE CIOCOOHBI CAMOCTOS
TeJEHO ODPA30BEIBATE OpraHHMYecK e BelmecTBa M3 Heoprd
HUUECKHX, HAIpUMeD, yuanobaKmepuu,

Onam BaKTepuu, Takme Kax NOYBeHHbIE, DaKTepuHu THUE
HUA ¥ OpOsKeHHA 1 HEKOTOpEIE ApYTHe, MUTAKTCH OpraHnde
CHMMH OCTATKAMH yMePIINX OPraHu3MOB. I pyrue nuranTc
OPraHUIeCKHMH BelIECTBAMH JKHBLIX opraauamos. Ilocens
ACE B TeJIaX DACTeHWH, M UBOTHLIX 1 YeI0BeKAa, OHM Bbl3hIBa
:-l:ﬂﬂamqﬂme 3abonesanus. ¥V venopexa ﬁau-}epua.:mﬂhlm
maﬂmﬂ ﬂ;-!?i;I{HE Oomesnu, kak anruna, KOpB, KpacHyXa, Bt

AKTEePHMH MOryT JeJIATHC

Kaxauie 20—30 munavy
vy yT, OBICTDO YBEJIHYMBAA CBOIO ypc/eH



Gosne3HeTBOpHbIE bakTepwun. [lonagas B opranmam Yenosexka, HEKO-
toprle BAKTEPHH BLILIBAKOT ONACHBIe Bonesnu: uymy, Tybep-
KYJIE3, THd, Xoaepy, cTON0HAK H MHOIHEe ApyriAe,

Boaeanemeopribie Baxmepuu TepegalTea pPaZHBIME
crocobaMH: .

* KOHTAKTHO-OBITOBLIM IIYTEM, T. €, HEIIOCPEACTBEHHO OT te-
MOBEKA K YeJJOBEKY HMJIM Yepe3 NMpeiMeThl, OKPYKAaIIIHe
BONIBHOTO;

* BOZAYLIHO-KAIEILHLIM NYTEM — Heped KaNedbKH CII0HL,
moNajJaKInie B BO3AVX NP YHXAaHHH A KalLie GoJIbHOro:
yepes sapasKkeHHyI0 Boay,;
yepes 3apaKEeHHbLIe [THIeBbIe IPOAYKTE ]

* yeped YEVCE KPOROCOCYIIHE HACEKOMBIX,

[na npejoTBpalleHida sapaseHHA DaKTepHaTbHBIMHA
zafoneBaAMAMH paspaboTaHbl Mepbl HX NPOPHIAKTHEKH.
K auM OTHOCATCHA KHIIATEHHE [MHTHEBOH BOOLI, IPABUILRHAA
obpafoTKa MHIOIEELIX IMPOAYVETOB, CODNIOAeHHE NPABHI JTHY-
HOM 'ETHeHbl (MBITE PYKH Hepej efoi, Jep:#arb Telo B 4H-
eToTe, HHCTHTE 3Y0RI H T. I1.), IpoQUIaAKTHYECKHe IDHBUE-
KH, TPHEM BUTAMWHORB, 3AKAJHBAHNE OPraHH3Ma.

BarxTepualsHEIe 2a00TIEBAHNTA TEUAT ¢ HOMOIILIO MEIHKA-
MeHTOB noj Habmwaenuem Bpada. IIpm arom sabomermiero
HeJOBEKA HI0MAHPYIOT H VCTAHABIMBAIT KADAHTHH, YTOORI
OpeJOTEPATHTE pacpocTpaderane Ho/lesn,

Pone BakTepuii B Nnpupoge v XU3HK yenoeexa. [learenssoeTs Hak-
TEPHH HACTONBKO PasHoobpasHa, 9T0 MOMKHO YTBEDIEIATH,
970 G683 ITHX MHKDOCKONHYECKH MAJILIX OPraHM3MOB K H3Hb
Ha HAIIEH nJaHeTe DL1aa Okl HEBOZMOMIHA.

Ha 3emie mocToOAHHO NPOMCXOOWUT KPYTOBOPOT BEIECTE.
BaxTepuu ABIAIOTCHA BAXKHEHIIIMM 3BEHOM B 3THX MPOIeccax.

Ilpw yuacTun DaxTepuii B NpMpoge OIPOHCXOAHT Pa3IIoie-
HHE CHAOMHBLIX OPTaHHYECKUX BellecTE (PACTHTENLHEIX M
HHBOTHBIX OCTATKOR) JI0 OPOCTHEIX MHHEDPANBHBIX COeIHHe-
HHIi, KOTOPBIE BHOBL MOTYT OEI'Th HCITONB30BAHEI PACTEHM A-
mi. [losToMy GaxkTepuH YacTO HASLIBAIOT «CAHMTADLMH»
HaIel NaaHeTsl,

Bakrepun yuactBoBanm B OPMHPOBAHHM MECTODOMIE-
HHH 3eNesHkIX pyJ, MPHPOAHOrO rasa, KaMeHHOTO YIVIA |
ADYIHX OOJIE3HBIX HCKONaeMbIX.

Paannunsie nousensnie u asordukcnpyromme faKrepun
HIPAIOT BaXHYIO POJib B HOAJEDHKAHUH IJIOA0POAHA [10YBEL.

Fi-)



BaxTepun mupoko HenoNbL3yoTCHs B IPOMBILLIEH g
U CeJbCKOM XoaAHcTBe. esloBex M3LABHA YUHThIBaer O,
COOHOCTE HEKOTOPLIX BHUAOE DaKTepHil BLIBLIBATE nponece,
OpoeHua ANA NPUTOTOBNEHHA TPOCTOKBAIIN, TBODOra, Ciy
pa, KBALWEHON KATTYCTE 1 CONIEHNM, a4 TAKH#e CHIIOCA Ha KOy
cKoTy. B muxpobuosorpyeckoil NpoMBIILIEHHOCTH LT
PHH BRIDAIIMBAIOTCA ANA MONYYEHHA AHTHOHOTHKOR, g,
TAMHHOB H JPYTHX BemecTB. [liA OYMCTEM CTOYHEIX g,
B CIIeINAJIBHBIX OYHCTHLBIX COOPYHEHHAX HFHhTHBHp}'anﬂ
faxTepuu, paslaraioliMe opraHMiYecKkne OCTATHH. Henope,
npuMenser HakTepHH H 1id Oopudsl © KPOBOCOCYIIMMU gy,
CEKOMBIMH, BpeJHTENAMH CeJlbLCEOr0 H JIECHOI'D XO3AHCTR,,

BaxTepuy MOryT HaHOCHTE M OLTYTHMLLL Bpe, HATIPHMey
NOpTA TPOAYKTHE nuTtaduga. [Ipu aTom ol BRIpabaThiBam,
AJOBHTHIE BRIIECTEA, KOTOPBIMH YEeJ0BEK MOYKET OTPABHTL
cHA, ynorpednaa HCopPYeHHLIe TPOAYVETEI.

BAKTEPWW. BONE3HETBOPHBIE BAKTEPUM

Bonpocei

1. | KakoBbi 0COGEHHOCTY CTROBHWS KNETOK GakTepnin?
2. | Noyemy BakTepuii OTHOCAT K NpoKAPUOTaM?

3. | Kakylo ponb urpaiot Bakrepuu 8 npupope?

4. | Kakosa pont GakTepuii B XMaHW Yenoeera?

Kakwe Mepel npocunakTicn Cnedyet cobnoaars AnA npenoTepalle:
kl:l_l-'lﬂ bakTepwancHex 3aboneraHmnin?

Ha,q;maﬁre

Y70 Npon3ohnér, ecnu sce Bakte

r PUM Ha 3emne ByayT yHuyToReHs "
Ceoii oTeeT 0BocHyATE.

JagaHus

MCNoNsays AONONHNTENBHLIE MCTOYHMKN WHDOPMaLUMK, NoaroToBLTE
OOHO W3 CReayiLmx cooBweHmii:

¢ «BonesHn, BoiabiBaeMble Gaktepuami Y HenoBexka (pacreHmia, K
BOTHLIX), U MEPbI UX NPOBUNEKTHKM:!
» «Ponk GakTepuid B npupoaes:

PR o PN S . sl bl




MamaTKa

Kax yCNewHo BbICTYNUTh C coobuienmnem

1. Cwavana oDbLABUTE TEMY coOBLIEHUA,

2. He 44TanTe TEKCT COOOLUEeHWA, 8 PacCKa3bIBARTE Bro CEOMMKW CNoBa-
M, uToBbl cnywatensm DbIN0 NOHATHO U MHTEPeGHO,

3. [DBOPWTE MPOMEKD W BBIDA3NTENLHO.

4. WaberadTe CNOB-NEPa3nTOB. «BOT#, «TUNA*, «3HAYNT», sHy», «TOrOs
uT A

5. CnenWre 3a TEMNOM PEYW, HE TAPATOPLTE.

§. 4YéTkD BRIrOBapWBaNTE CNoBa.

7. BHAMETENBHO CAYWAWATE BONPOCH W CTAPaiTeCcs HAa HWX OTBETHUTL
NOHATHO K MO CYILLBCTRY.

g. MpoaHanu3upynTe CBOE BoICTYNNeHWe. HalguTe ero cuneHeie 1 cna-
Bbie CTOPOHGI.

9. CocrasbTe 4R CEDA PEKOMEHOAUWM, KaK YIYHILUWTE CBOE BRICTYNNE-
HME B CNEAYIOLWWA pa3.

3naeTe Au Bbi, HTO...

Mpw NOKyNke KOHCEPBEUPOBAHHLIX, MONOYHOKWCNLIX M OPYrMX NPOIyK-
ToB off3atenbHO CNeAYET BLIACHWTE OATY WArOTORNEHWA W CPOK KX
xpaneHns. MNpoaykTsl C NPOCPONEHHOR OATONW XpaHeHWs He cneayer
nprobperaTte v ynoTpebnaTe 8 nuwy. Henekas YNOTPebOnATE KoOHCEpELI
W3 B3OYThIX W NOBPEXAEHHLIX BAHOK, TAK KaK BTO MOXET NPUBEGTH
K THXENLIM OTRABNEHWAM CO CMEeDTENBHBIM MCXOO0M.

Ana rex, k70 xoYeT 3HaTL 6ONbLIE

OnA 6opbbbl ¢ BonesHeTBROPHLIMK BAKTEPHUaMIA NPWMEHSIIOT CTERMNN-
JALMIO, nacTepraaumio U aesnHdekunio. CTepunM3ayms — Npouece
YHUNTOXEHUA DakTepuil C NoMoWBI0 TeMnepatypul cauiwe 100 “C,
YNETRAPWONETORLIX NYy4YeR, ynkTpa3Byka u T. A, Crepunuaaums npu-
MEHRETCA Ana obessapaxvBaHna MEOULIMHCKMX MHCTPYMEHTOR. [Ta-
CTEQU3ALIMA — MHOMOKPATHOS HarpeBaHve NpoaykTa 4o TeMmnepary-
Psl B0—70 °C. MacTepusosaHHOE MONOKO Bbl MOXETE YBUAETh Ha
NPUNaBkax NPoOAYKTOBLIX MAra2MHOE., HesnHpekymna — yHWHTOXEHWE
OaKTEPUI ¢ NOMOLLBIO CRELMANLHEX XMMUIECKIX BeLLecTR, Tak, Xnop
A0BaBNAIT BO MHOrME fe3u HPMUMpYOLWWe cpeacTaa.

g1
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§ 13. LapcTeo MNpuosi:

mHoroo6pasue v 3Ha14eHue

,sssesansseBBAN

1. Kaxme rpubbl Bbl 3Haere?
2. Kakue Opravnu3mbl OTHOCAT K reTeporpodam?

I'puGoe — o0lIMpHAA TPYTIIA OPraHUSMOE, BHTIOUAION g,
orono 100 roie. pugop, Orl pasaudanTCdA 10 ropme u pas.
MEpaM, CTpoeHuio W o0pasy MH3HH, MOIYT COCTOATE H3 of.
HOH KAeTKH 1 OLITE MHOTOK1eTOYHEIMH.

Muoroo6paaue rpubos. I'pnbel coBMelaloT B cebe HEKOTOPRIE npy.

aHAKM pacreHnil n skuporaeix. OHM, KAK W DACTEHWA, Bea
CRIBAIOT ROMECTRA M3 OXPYRAIIel cpeikl, HO IPH 3TOM Ag-
JAKTCA rereporpodlaMy, Kak #KHBOTHLIE, [IO3TOMY MX BBLAE:
UM B caMocToaTensHoe naperso pruisl.

BaM X0pOLI0 H3BECTHRI NLIsAN0oYHEIe TpHbBI (Gensril, nog:
DepesoBHE, MOJOCHHOBHK, MyXOMOD 1 Ap.), HO IJIeceHk, Mo
ARAAIAACH HA TPOAVETAX, — TOMe rpudnl. K omHOKIe
TOYHBIM TpHOAM OTHOCATCH APOIKIKH, HMCOOILIYEMEIE NpH
BRITICUKEe XAeD0DYTOUHRIX H3JedWHd W NPATOTORIEHWH pas
JMYHBIX HANWTHKOB, Hanpumep Kedwupa. Bpemurenn cenw
CHOXO3ANHCTBEHHLIX TIOCEBOE I'OJIOBHA M CIOPBIHBA — TOME
rpudsl (puc. 49).

MecTooGuranme n nuraume rpuboe. Mel 00BIYHO CTAJIKMBAEMCH

Winanoyusie rpube.
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¢ rpudaMu, MUBYITAMHE HA CyIIe, HO ecTh rpubsl, obuTan:
H{He B BOJe,

BoibmuHeTBO IPHGOB MUTAIOTCA TPOIYVKTAMM M HIHENCH
TEJbHOCTH OPTAHH3MOB ¥ HX MEDTRLIME OCTATKAMI.

Cpean rpufos ects u Taxkue, KOTODBIE MUTAKTCA OPraHn
HECKHMH BEIeCTBAMM JKHBBIX OpragusmosB. [locensgAck HE
Tenax pacTeHMd, JMUBOTHEIX W YeNOBeKa, OHM BLIZLIBAKT
padimunkie sabonenanuna. [Tpamepom MOTYT COVAHTEL IPHi
KOBRIE TTOPAMEHNS KOMH M HOTITel 4YeJoBeka, Tpedymomit
CHENHAJBHOIO, HHOIYA OY€Hb AIUTeNbHOTO JIeUeH M.

B noscennennoit smusan rpuGamu mur massiaed
WARNOUKRBLE 2pUbBL, KOTOPEIE coBMpaem gas ymoTpebe
HUA B nAmy. 9TH rpubbl 06pasyior majn zemuéii miodosd!
MeND, KOTOPOE COCTOHT M3 HOMKKE W maAnKH. [Liogosse
1618 TOABINIOTCA UM B NIEPUOA pasMHOMenns rpuba ¥



Cepaamnune

Mnecew,

o —
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Wnano4neii rpué  CMopHOK



Puc. 50. CtpoeHve Wnano4Horo rpuba

Y

CTOAT W3 MIA0THO CIIeTEHHBIX HUTel. OcHoBHAA e dact
rpufa HAXONUTCA B NIOYBE B BHIE 2pubHuybL, KOTOpan pa-
CTET H pasBUBaeTcH MHOTHe roas! (puc. 50).

Npubel crenobueie n AoOBNTERIE. Yenosek AecnonsayeT rpubbl B T

Iy, TAK KaK OHH COIePKAT HeHHBIe THTATeILHbIe BeIIleCTRE
DenlKH, YIIeBOJLl, PASJIHYHBIE MHHEDATLHBIE BEIIECTRA H
BHTAMHHEI. B TO e BpeMa M3-3a HANIWYMSA B KJETHKe 0T
HOM 000/I0UKH (KJIETOTHOM CTeHKH) rpHOb! I1110X0 epesapy
BAIOTCA M YCBAHBAIOTCA, [I0BTOMY HX CYWTAIT THMETION OH
el X He PEROMEHAYIOT YHIOTPeDAATE M0asaM ¢ 3ab0eBasl’
AMH HEeTyA0UHO- KHITeYHOI0 TDAKTA.

Haubonee meHHERIMHM B NUMIEBOM OTHOMIeHHM §BAAIOT
bembie rpube! m prokmMEH. Cpesu Mpouux cheao6HEIX TPA6OS
HaubOJee pacrpocTpaHeHE noabepEROBHKHN, MOLOCHHOBHE
MacuaAaTa, JIMCHIKH, MOXOBHKH, ChIPOeMKKHN, omsTa (puc. 51).

Belgenaior takske yciaoBHO-chbenoGHEe rpubbr, KOTOPBE
MOM{HO YIIOTPEDIATE B OHILY TOALKO mocJae crennaaTbHOH b
paboren. K HuM orHOCHT CMOPYKM, CTPOYKK, BOJHYIIED
IpY34H, PALOBEH | ap.

B numy enexyer YIOTPedIATE TONLKO cBesxue MOTOIBE
rpubel. Ux mMomHO apuTh, BAPHATH, CONHTL, MapHHOBATE
I'puber moryT BoJiro XpasuThcH B CVIOIEHOM BHze,



Nucuuka ofuikHoBeHHan OnexHok OCEHHWA

Puc. 51. CeepobHue rpwtsl

BEl fonHBL Beerna NOMHNTE, YTO B CTADBIX H HAYABIIHX
pasnararseca rpubax obpasyvioTcA AJ0BHTHE BellecTBa, KO-
TOPBIE MOTYT CTATE MPUUHHON CepBEIHOTO OTPABRTEHHUHA, RRLI-
JBATE PACCTPOHCTBO OPraHOB HHILEBADEHAA, HEPBHOMH CHCTE-
Mbl 1 HADYIIEHWe KpoBooOpaALleHHMA.
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MyxOMOD NAaHTEPHLIR bnepHasa noramka

Pue. 52. ApoBuTeie rpubsl

Henwaa cobupats rpubel Boas ABTOMAarucTpa
HBIX Aopor, BOMH3KM ITPOMBIILISHHBIX npeanp
NMpapuiIn, 3TH PAHOHL] BArPAZHEHB] BDEIHRIMK IS Yenopers
pemiecTBaMH. I'pubnl aKTHBHO BeacklBawor g HAKATITH BAIOT
X, [O3ITOMY 34eck faje CbefoDHBIE rpup CTaHORATCA
ONACHBLIMH.

JeH, menes
HATHH., Kar
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e rpnﬁhl. He pee rpndnl MoxtHO yonorpebnaTes B numy. EcTb
rpuOsl Heobe oD BIe U gance anosuTeie. Hauwbonee onacuoi
aengerca dneanaa noranka, Yenosex, orpasununmmites Gue-
HOI NOrAHKOMH, KAK [NPABAIO, YMHpaeT,

MyxoMOp KPacHBLIH, HIHPOKO paclupocTpaHEHHBIR B Ha-
mIHX Jecax, MeHee AJOBHT, yem Direinad noranka. XoT#a ciay-
4ai cMepTH oT ynoTpebnenusa B nuigy sroro rpefa pepkm,
KPACHBIH MYXOMOP TOMKE BhI3LIBACT CHJIbHBIE OTPABJIEHHA.
AA0BATEIMHM CHHTAKTCH U APYIUe BH/Ibl MYXOMOPORB, HAITPH-
Mep BOHIOUMN M IAHTEPHBIR.

HexoTopble HeChbetoOHBIe M JaMKe SJ0BATEIE rPpHbBl OX0-
#H HA cwenobubie. Tak, carannmackuil rpud moxox Ha De-
ALlll, GUenHAS NMOTAHKA — HA MAMIIHHELBOH, JIOMHLIE ONA-
TA — HA ONATA, JOMHBIE JUCHYKH — HA JHCHYKH CheJoh-
gule (puc. 52).

[Ipn chbope rpuboe HeobXoAUMO cODNIATE TBERAOe Opa-
BIJIO: €CJIH HE VBEPEH B TOM, 9T0 2T0T rpulb chengodbel, OpaTh
ero Helbas.

IIpu nepBLIX CHMIITOMAX OTPABJIeHHA — HEeJOMOTaHHH,
TOMIHOTe, OPHCTYVIOAX PBOTHL, DOJH B 3HHBOTE, 0DHJILHOM
HHAKOM CTYJIe — HeodX0JHMO HeMelJIeHHO BEI3BATE «CKO-
PVI0O TIOMOIIb* HWJIH OTBE3TH HocTpagasmiero ¥ Bpauy. [lo
OpPHe3IA «CKOPOH NoMOIIH» HeoDXo UMO CIe/IATE TPOMEIBA-
HHEe JHeNMVIKA U VI0MATE DOJBHOTO B [IOCTell b,

HnoBnTbl

Pone rpuboe B npupoae v xXuiHu yenoeexa. 'pubel, Tak 3Ke KAK
H DaxTepuM, paspyvilad OCTATKH PaACTEHHH H >KHBOTHRIX,
VYACTBYVIOT B KPYrOBOPOTE BEINecTs B IPHPOJIE.

Coenobubie rpudsl cogepKaT noJe3Hbie BelecTsa, 11oaTo-
MY HX FHDTPEﬁJI.‘H.‘.HJT B IHIOYV MHOI'He Y XHMBOTHEIE H Ye/JJOBEK.

'pubel HeobxoguMEI TPH HaroToRMIeHWW xjaeba, wedupa,
KYMEICA, ChIPOB, BUHA, muea u 1. 0. M3 sexoropeix rpubos
NONYyYawT HeHHBIe Jekaperea. Ho rpumbdLl MOTYT HAHOCHTH
H Dosnkmioid epes. HexoTopble H3 HMX BhIZLIBAIOT O0JE3HH
Y PACTEeHHI, KMBOTHEIX H dYeaoserka. I'pulel, nocenasacs Ha
ODPOAYKTAX, JeNaioT HX HeNPHUTrOJHBEIMH OJIA OIHTAHHHA, pas-
PYLIAIOT ApEeBeCHHY B MOCTPONKH,

TPUBBI. LUNSINOYHBIE FrPUELI. FPUBHNLLA. NJIOQO0BOE TENO.
TPUEBI CLEOBHBIE U SA0BUTHLIE




Bonpochl

1. | Kaxoesl obwme npranakw rpuboe?

2. | Kak nutaworca rpubel?

3. | Kakue rpubol HasLIBAKDT LWAANOHHLIMKT

4. | YTo Takoe rpuBHULEA W NNoOOOBOE Teno rpuba?

5. | Kakue ceenobHeie W RO0BMTLIE rpubil Bl 3HaeTe?

6. \anm POME UIPAIOT rPUBLL B NPMPOAE 1 XM3HKW Henoperka?

JanaHus

1. | Ha ocHOoBaHWK MaTtepuana naparpada v AoNoNHATENBHERX MCTOYHA-
KOB MHpOPMAaUWK NnogroToesTe coobueHue «Muoroofipazuwe rpufios
W WX ZHAYEHME B NPUPOAE M MHUIHW HenoBekds.

2. | YuBHbie BEIRCHWAN, 4TO rpubHuLLE HEROTOPLIX MPUG0B MOXET DAGTH CO
CKOPOCTLIO 5 MM B MUHYTY. CHMTAETCA, 4TO 3T0 camblil BRICTPLIW pOCT
CPeaM XMBkIX OpraHuamos. MNoacuuTaiiTe, HAaCKONBKD MOXET BhIDacTy

krpnﬁﬂnua 3a CYTKM.

JHaeTe N1 Bbil, 4TO...

Takue rpubel, Kak WamMNMHoOHb!, BEWEHKW W HEKOTORLIE A0YIMe, Bol-
pPaLBAOTCA B CneuwankHeix x03gicTeax. Bnarogapa atomMy Mel mo-
KEM WMETH KPYTNLIA rog, cBexue rprbsl ¥ rNoTOBKTE M3 HWX BKYCHLIE

Bmona.

Mamarka

OcHoBHele npasuna cbopa rpubos

Cofupaitre Tonsko Te rpubel, O KOTOPLIX Bhl TOYHO 3HaeTe, YTo OHM
ChenotHsl.

Hukorna e ynoTpefnsidTe B NMLLY W He NpobyiiTe rpubel, B cwe-
NOBHOCTH KOTOPLIX Bbl HE YBEPEHbI.

Hukoroa He cobupaiTe, He elkLTe W He NPoGYIiTe Ha Bkyc rpKBe;, Ko-
TOpbIE@ Y OCHOBEHWS HOMKW MMEIOT knyBHesnaHoe yronuenve, oKpy-
wiHHOR 0BONOMKOH (KaK, HANPMMED, Y KPACHOID MyxoMopa), — atoT
NPU3HaK xapaKreper ANA AA0BIThIX rpubos.

He cofupaiite ¥ He BLILTE NEPE3PEBLINE, HEDBUBLIE W MCNOPYEHHLIE
rpmMbbi.

Mpw cBope WaMNWHLOHOB oOpalaiTe BHUMEHWE Ha UBET npactw-
HOK. HUKOMa He BUILTE LIaMITUHBEOHE!, UMeloWMe Benbie nnacTuHM.
V HECTOSLLMX LWAMNWHBOHOB NIACTUHKN DRICTRO TEMHEIOT, a y cmep-
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9. He BRNEPEABARTE TRNAD WD DM, T LI M0 T 61 WAL AT s
LOVHMBATE DRRYDATHO, CIEE KD NPORGLETABGN 5 Ry @ (i sy
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10. He nokynauta rPVBLI Y HEIHAKOMBLE NKOIIEA, M MR B AL AR s

D HKAX

§ 14. LapcTeo PacTteHus:
MmHoroobpasue n 3HayeHue

1 Kaxme pacTEHWS Bbl 3HaeTe?
7 B wéid 3aKMOoY3aeTcs POk PACTEHWMA B XXH3HW YEN0OBExa?
3. Kaxwe OPraHM3mbl SBAKKIOTCR ABTOTPOMaMM? Yem OHM OTAMYINOTCS OT

reTepoTpodoB?

LapaxkTepHbie NPU3HaKM pacTedmin. PacTeHHA OTHocATCHs X Axep-
HLIM OpPraHMa3MaM, HJIH Jykapuomam, Cl1eJ0BaATeIbHO, B HX
KJIETKAX ecTh AApo. [lna K1eToK pacTeHNil XapaKTepHO TaK-
#e Haaudue oDoNoYKN (KJIeTOYHON CTeHKH), B COCTEB KOTO-
pod BXOAMT MeJN0No3a, ¥ ITPHCYTCTEIE B IIHTONIA3NMe nag
emud, Inacruas MoryT GhITh PA3HOTO 11BeTA: DeCIIBeTHRIE.
aeJleHbIe, MOAThIe HAH OPAHMKERbLIE. e 16HKE MIIacTHIN —
xaoponaacmet (0T rpeyd. Xaopoc 3eASHOBATHIE M n.1a-
CMOC — BEUJICIIEHHBIN, coagannniil). B anx coaepxuresa ae-
ACHLIA NArMeHT XAo0pogduan (0T rped. X1opoc u Guaion —
Auer). O yanpaupaeT cOAHednsle avdan w ofecneunsaer
HENOALIOBNHNE UX DHEPIrIN HA OCYVIIECTRICHNE OmOocuN-
meada (or rpevy, ipormm o CHeT N CUMMESHC COSINHe-
Hue) — giponecen oOpaloOBAINS CAOKEHRX OPraHNYecKIX co-
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10.

TENBHO AQOBUTONR BNeAHOR NoraHku, no BHELWWHEMY BUOY NOXOXEeld Ha
LAMMNKWHBOH, NNacTUHKK BCcerga Densie.,

CobupaiTe rprubsl B NNETEHBIE KOP3UHKW, KOTOPbLIE XOpOoLwWo NpoRe-
TPUBAIOTCH, WK B BEAPA, HO HE B NONUSTUNEHOBLIE Nake Thi, TAK KAK
B HMX OHK BBICTDO MOMYT MCNOPTUTBCH.,

Mpuas AOMOA, nepebepuTte rpubel, WE pas BHUMaTENbHO OCMOTpN-
Te Kan/bi U3 HUX, NOYUCTUTE KW OTBapUTE.

WcnoneayidTe rpnbsl cpady nocne cbopa. Wx wensas nonro XPaHUThL
ChIpLIMK, TAK KaK OHMW BLICTPO NopTHTCA.

He BulaépruBaiTe rpub U3 3eMNK, NYYLWWE CPe3aTs ero HOXOM WK Bbi-
KPy4MBaTb BKKYPATHO, CNErka NpoBopayMeas 3a HOXKY W PACKAYMBAR
Tak, 4ToDH HE NOBPeauTh MEUBHKMUY. A Nocne Toro Kak Bbl ero BeiTa-
LMTE, OCTABNEHHOS TPMOGOM OTEEPCTUE NPUCHINETE MXOM AW Apyria-
M4 SNeMeHTaMKU NOOACTUNKK. MHaye gpyrie rprbsl HA 3TOM MECTE MO-
ryT ¥VXe HE BbipacTH.

He nokynante rpubbl y HE3HAKOMBIX MNOOERA, Ha WMNPOBHU3WPOBAHHBIX
FII:,I HEKZX.

§ 14. LlapcTeo PacTteHus:

MHﬂFﬂﬂﬁpﬂﬂHE n 3HavYeHue

1. Kakue pacTeHWA Bbl 3HaeTE?
2. B 4Em 3aKNI04aeTCA Pponib PACTEHMA B XXM3HK YenoBeka?
4. Kaxme oprasHvambl SBNAKOTCA aBToTpodamu? Yem oHM oTnMYalOTCA OT

retepotpocor?

AapaxTepHsie NPU3HaKKU pacTeHwii. PacTeans oTHOCATCH K spmep-

HEIM OPTAHM3MAM, MM IYKAPUOMAM, CAeJOBATENLHO, B X
KJIETKaxX ecTh Aapo. [lna KneToK pACTEeHHH XapAKTePHO TAK-
#e Hanuaue ofonoukH (KIeTOYHOH CTEHKH), B COCTAB KOTO-
POl BXOOHUT I/ IK/034, M IPHCYTCTBHE B IIATOIIASME NAA-
emud. TlnaeTuasl MoryT 6BITE PasHOTO IBeTA: DecIBETHEIE,
JeNleHBIe, HENTEIe MM OpaH;eBble, 3eJIEHEIe MIACTHJBI —
xaoponaacmbst (0T rped. XJAopoc — 3EJEHOBATHIH M n.aa-
tMmoc — BRINENIeHHBIH, CO30aHHBIH), B HHX coepiuTCa ae-
TEHBI OHIMEHT XA0poguan (OT Iped. XA0poc U GUiLoH —
aacr). OB yaasaupaeT coNHEUMHBIE JAYUM H ODecmeuHBaeT
HCIONB30BAHME HX PHEPrHH HA OCYLUECTBIeHHEe (homocun-
Meaa (or rped. goomoc — CBeT W CUHMeE3UC — CcOoeJHHe-
HHE) — mporecca 06pasoBAHHA CIIOKHEIX OPraHHYECKHX CO-
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Kucnopog

Yrmekncnsin
ras

eJHHeHHH H3 HeOPraHHYecKHX (BOJBI B YIMIEKHCJIOTI0 rasa) d
cuéT aHepruH ceeTa. B xoge horocuHTEsa pAacTeHHA BRIIENA-
10T KHCJIOPOA, KOTOPBIM MEI ALIIINM, H IOMVIOIIA0T VIVIEKHC
Al raa (pue. 53).

Pacrenna nojjepAMBainT CBOI MHU3HeNeATeTLHOCThL 38
CUET OPraHMYecKHX BeOlecTs, KOTODhIe oBpasyoT camu, T. €.
ABJIANOTCH aamﬂmpﬂiim.ﬁu. I'ereporpodubie oprasmamer no
e[IaloT Tea PacTeHNH WIH UX Y4CTH U TaKUM o6pasoM moay-
YAKT HEODXOAMMEIE UM OpraHvYecK e BeIecTBa, TaK Kak
caMH oDpPa30BLIBATE HX HE MOTYT.

Taxnm obpasom, PAIKHEHIINM XapPAKTEDHBIM TPU3HAKOM
npencrasuTeNell mapersa Pacrenus seuasteres wx cmocofr
HOCTH K (pOTOCHHTE3Y.

Paanoobpa3we n pacnpocTpaHeHne pacteHuwi. Ha Halew rjoaHeTe
macuuThiBaeTca bonee 300 TeIC. BUAOB pacTenunii, Oy mace:
JHET HEBE-'PT{I']()CTI: CVIIIH H BOIHBIE ]Ipﬂ[:TpchTBa_ PHET‘JT
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. ) . .
: - MHoroobpaave pacrewnii: A — Boaopocnu; b — mxu,

ar ;
s .n;“FﬂTHHmI I — xBowm, A — nnayrib;, E — ronoceMerdHbie; K — LBeTkD-
TPETOCEMEeHHBIE )
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OHM B Deanojinex NYCTHIHAX M HE TONKHE OOJIOTAX . BRICGR:,
Bropnx n g enyborux yuleabax, Mx mosno HandTH B TR
BPEMH POLN JIKE B JeJANBIX TYCTR: ADpETaie u AuTag
KTHIEH.

Pacremms Onimoor ojuiorneToriiLi M, COCTORITHMHE T,
KO B3 OAHOH BICTKH, KOJOHHAILHLIME, ODpA3OBRHHEINME Oy
HAKOBBIMH, COCAMHCHHLIMKE MeALy cob0i KIeTKaME, 0 MHy
roxaeTounsima (pie. Hd).

Ponb PACTEHMM B NPUPOLAE W XKWUIHW YEN0BEKD. Poitk pacTenmi &
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MPUROAC CRA3HHA ¢ HX c11ocOohHOCT LR HENOJTESORAT CLOUTHEY-
HYK SHEPIHK W CO3LABATE OPralyYecKe BelIecTBA 13 HeOn
raHuueckux (BoaL ¥ yraeruenoro rasa). Ipu aTom onm obg
FAMNAOT BOJJAYX KHCIOPOAoM, HeODXogMMEIM JUIH ABIXaHHE
BONBIIMHCTEA MUBLIX OPraHUIMOR, W IOTJOIAKT W3 BOJIY-
Xa yrekneabtii ras. PacreHus cayAaar nuined pacTHTeIw
HOAAHLIM MHBOTHBIM, KOTORLIME, B CBOK OUEDEIL, THTAKT-
CH XMIUTHWKH,

Heposmompo npeactrasutTs cebe Hamry #uisHe Hes pacte
auil. YenoBer HCHOALIYET PaAcTEeHWA H KAK HOCTOYMHHEK ITH-
TAHHA, M KaK CBIPLE JUIH PasHbLIX OTPACHEH [TPOMBIILITEHR-
HoCTH (IHINEeBOH, TeKCTHILHOM, OYMAMHOR, XHMHUYeCHDH),
W A NPHTOTOBNEHMA JeKADCTE, H KAK CTDOMTeLHLIA Ma-
repuan 1 Tonauso. Ma gpesecunnl genawor Gymary, Ha KoTo-
DO MedATAIOT Pa3eThl, HYPHANL, KHUIY, MKOJILHLIE Vet
HHUEH.

YenoBeK BLIPAIIMBACT 3MAKOBEIE, TUIOAORO-ATOMHLIE, 16
KApPCTBeHHEBIE, KOPMOBBIE H TEXHAUECKWE KYILTYDR! (puc. 55).

PaseuTie 3eMiielelHH HOTPEDOBANIO HOBLIX 3HAHME O 3H3
HeJeATeILHOCTH PACTEHNH, 0 CBOMCTEAX DAZIHYHRIX KVIILTV]
¥ UX COPTOR, O TOM, KaK caeayer obDpabaTeiraTe Nousy 1 yxa:
FHBATH 34 Heif, 4Tolbl NOOYYHTE XOPOIIHe Ypomkan, u T, 0.
Yrobnl ofecrednTh HACENEHHE AOCTATOYHBIM KOJWYecTROY
pasHooBpasHbiX [MHIIEBEIX MPOAYKTOB, YYEHLIE BLIBOXAT HO
BEIE BRICOKOYDOMKAHHBEIE M YCTOHYHMBBEIE K DoXesHam copTi
KYALTYPHBIX pacreHnid. HeloBex J04a CBORX HY®# I uenogear
eT ¥ MHOTHME JUKOPACTYIINE DACTEHHS — JeCHBIe, TyroBbLE.
BOTOTHLIE W JID.

Cpeau AMKOPACTYIIMX PACTEHHM ocoBoe Mectn FaHUMaw?
nexapersennbie (puc. 56). lpumepno nonosuna ug yenons
gyeMBIX 4eJ0BEeKOM JIEKADCTB UMEET DACTHTe LHoe npﬂ;ﬂ"



MAOOOBO-ArOAHLIE KYNETYPbI JlekapcTBEHHBLIE KYNBTYDBI

KYNbTYPHBIE \

=R

KopmoBbie kynsryps TexHUHECKHME KyNLTYDbl

EEF;.E_S‘ KyNLTYpHBbIE pacTEHWA
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Yuotoren

HONLLLION MNogopoxHuk BONELIOK

Manwea
necHan

Marth-u- Mauwexg

Puc. 56. NlexapCTEEHHBIE DACTEHWS
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xompenue. K COMANCHUIO, MRl PIIIE HEJOCTATOTHO XOPOMIO
H3yTHJIH JIEKAPCTBEHHBIE DACTEHHHA U HE HCMOIb3yeM B MOJ-
poit Mepe HX 1ene0HbIe CBOMCTBA.

PacTeRHA OEHHEI HE TOJLKO TeM, YTO JAKT MMHILY B Cbi-
pré. OHHM YKPALIAIOT HALIY JKM3HL, TPHHOCAT PASOCTE.

QgHaKo Cpeal PACTEHHMH CCTh ONACHLIE A8 3A0POBBA
yel0BEKA ANOBHTHIE DACTEHHH MM BRIABIBAKILIHE V HEro
annepruiecKHe peakumuu (prue. 57),

OxpaHa pacTeHWid. Bel aHaeTe, uTo 6e3 pacTeHuil MUAHE HA Hame
mIaHeTe HeBOIMOMHA, MHOrHe BuAL HHBLIX OpraHMaMOB
yiKe HCHe3JIH C JIHIA 3eMJIH, APYTHM YIDOKAeT BRIMHDaHHE,
Boaee 500 sBua0B pacTeHui, HYKAAWIINXCHA B OXpane, saHe-
ceHbl B Kpacuyiwo KHUTY Pocenitcroit @enepattitn (puc, H8).

CoxpaHHTL, & BO MHOI'HX PErHOHAX SB0MIH BOCCOIANTL
BRaronNpHATHLIE JJA MMHUIHM PACTEOHIN NPHPOAHLIE YeJA0-
BHA — OJIHA H3 NMABHBIX 38]IAaY YeJIORCHNSCTRA, A IJTA palltio-
HaibHON X03AHCTBEHHON AeATEILHOCTH HeoOXO0ANMElL OO
JIOrMYeCK e IHAHMSA,

PACTEHMS. XJIOPOMNNACTbI. XJIOPODWUII. DOTOCHHTES

Bonpochki
1. | Kakoe aHa4eHWe MMEIOT PacTeHus B npupoas”
2. | Kakoe 3HaYeHue MMeT PACcTEHHA B XM3IHW Yenosexa’’
3. | NMovemy HYXRHO OXpaHATL pacTexus”?
4. | NoveMmy KaxnoMy YENOBeKy HEODXOAMMb IHAHWA O ¥HUIHKW DACTEHMA?
Nogymaiite
Movemy Ge3 pACTEHMW XW3Hb HA HALWEW NNAHETE B CYLWWECTBYIOLWEM
Buae Byaer HeeoamoxHa?
EMEHHE

EHHEHHTEr Kakie H'E‘F:EF:II:TBEHHHE' pE_L"TEHHFl CTAMNW PDEfKWMA B BALLIEM
Permone. Mayyure cnocoBsl X BeIPALUMBAEHWS HA OTOPOLE MNK NpK -
WEDNBHOM yYacTee.




JHaeTe v Bbl, YT10...

B Poccwiickoii akanemumm Hayk COZAaHO CNEUManLHOE HayuHoe
PEXAEHWE, KOTOPOE way4aeT uenebHue CBoRCTBA PACTEHWA, — B
POCCUMCKMIA HAYYHO-NCCNEA0BATENBCKMIA MHCTUTYT NEKaPCTESHHy,
W apomaruyeckux pacteHuin (BUNAP).

dnsa Tex, kxro xower aHars 6onbwe

MNepeoe rocynapcreenHoe meguumHckoe ydpexaeHue Ha Pycw —
AnTexapckas naba — BLino oTkpLiTo B 1581 1. npw uape Meaxe Moa.
HOM, AnTekapckas waba naxogmnace 8 Kpemne, y Hyoosa mMOHECTy-
ps. Kaxnsiil CE30H COCTARNANCA CNMCOK PACTEHUA, KOTOPBIE HyXHo
Obino sarotasnuears. Tak, npegnuceiBanccs cobuparts 3eepoboi
CYLWMTL Bro 1 Nepetuparts 8 Myky. Mog Apocnasnem cobupany aros
MOXKEBENbHNKA, BANBPWAHY — KOLLKUHY TPaBy — NPHMBO3MAN Ha-nog
Pasann.

Mpw NeTtpe | coapapanvce anTekapcEMe oroposl, W NeKapCTEEHHLE
PaAcTEHMA HAYaNW BhIpAWMBATE HA NNadTaumax, Takow oropog Buin
OCHOBaH Ha AnTekapckom ocTpoee B CavkT-MNeTepbypre, rog cervac
HAXO0AATCA BCEMWPHO W3BECTHLIE OOTaHW4ECKWA cal, My3el, opas-
KEpeu.

Mamarxa
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CHop nexapCTBEeHHbLIX PACTEHWA

CofvpaiTe NEKApCTBEHHLIE DACTEHWA B CONHEYHYIO CyXyIO NOroay:
nUETER U cTebnyn — BO BPEM#A UBETEHUSA, UBETKM — B Hayane LiBETE-
HWA, NNOOLI — B NEPWUOL NONHOND CO3PEBAHMA, KOPHW — DCEHbIO.,

He cobupaiite NbiNbHbIg, rPAsHbLIe, CONLHLIE PAGTEHWS,

He cobwpaiiTe pacTeHna Okono Nopor W NPOMBILLNEHHBIX Npennpws-
THA.

He GepuTe nexapCTBEHHLIE DACTEHWA B POT, Tak kak MHOMEe 13 H
AOOBUTHI.

He Brin&pruBailTe PacTEHWA — WX HYXHO CPE3aTh HOoxOM WK cep
NnowM, a8 KOpHK — BRIKaNBATh.

CywnTe nexapcTBeHHbIE PacTeHWA Cpasy nocne cbopa
NpoBeTpURAEMbIX MECTaxX (HanpuMep, Ha “epnake),
NomHUTE, B NMPUPOAE BCTPEYaKOTCH pPacTeHus
pBaTh, HIOXaTk, GpaTs B por! OHW ANOBUTLI.

8 Xopowo

» KOTOpbie Henwa?



603HaTenbHbIx
3apanne ANS MO
' HMononbe3yA OONDNHATEN BHBIE MCTOMHWUEM WHGOPMALIMK, B TOM Yucne
| W pecypchl CETH MHTEPHET, BHIACHWTE, KBKMe Bubl NekapCTREHHbIX
pacTEHHA W pacTeHri, ONacHbix ANA YenoBexka, PacTyT 8 sallem pe-
rmoHe. MoaroToBLTE cooblUeHne WK NPE3EHTAL 1 BBICTYNATE Nne-

pen Knaccom.

§ 1 5 « LlapcTBO JKUBOTHbIE:
MHOroobpasmue u 3Ha4YeHue

Ii..,-..]ll'"."'"
1. Kakux WMBOTHbIX Bbl 3HaeTe?
2 B yiéM CXOACTBO XMBOTHLIX C ADYTHMH XMBbLIMMW OPraHu3Mamu?
3. KakMmm Bonpocamu 6Monorim 3aHMMaeTcs cucTemMaTuka?

XapakTepHbie NPU3HAKW XWBOTHbIX. HecMoTps Ha pasawums Bo
BHENIHEM H BHYTPEHHEM CTDOEHHH, DAIMEDAX B oOpase #HA3-
HH, BCE MMHBOTHEIE HMeIOT 0DNiHe npHaHaKH. B KieTkax xu-
BOTHEIX €CTEH AJPO, T, €. OHH OTHOCATCA K ayKapuomam, HO
oreyTeTByeT obojouka (KJIeTouHasA CTEeHKA), KoTopada Xapak-
TEPHA JNA KJIeToK bDakTepuil, pacTeHHH H rpudos.

Atueomunsie, B OTIHYHE OT PACTEHHIH, MHTAIOTCH TOTOBRI-
MH OPraHHYecKHMH BeUIeCTBAMM, T. €. ABJIHIOTCH 2emepo-
mpogami.

CnocobHOCTE MMHBOTHBIX K NePeIBHIXEHHID B IPOCTDAH-
CTBE OTJIHYAET UX OT JPVIHX 0prasusMoB, BonsmuuaeTBO Mi1-
BOTHBLIX AKTHBHO [IepeBUIAETCH! IOJ3AET, TPRITaeT, Deraer,
JieTaeT U naaBaeT. B To se BpeMA cpelii HUX €CTh M MAJIONO-
IBHMHBIE BHIBI, BeIVIIHe NpHKPEIUVIEHHBIN obpas »XHusHH,
HATIPHMED KOPa/IN0BLIE MOJHILI. JIHUNHKNA 3THX XHBOTHEIX
ITABAIOT, & B3POCJIBIN MOJIMI NPAKPENIAeTcA K NoIXo aImeit
NOBEPXHOCTH H yiKe He MOMIeT IepeMecTHTRCH Ha Apyroe me-
CTO, OJHAKO €r0o IIVIOAIBIA cHOCO0HB K JIBHMEHHID — HMH
OH 3aXBaTHLIBAET MY,

Y MHOTOKJIETOYHEIX }XHBOTHBIX €CTH CJIOMCHBIE CHCTEMEI
OPraHoOB, KOTOPLIX HET Y APYIUX JKHBBEIX OPraHH3MOB. JTO
ONOpPHO-ABHraTenNbLHAA, BRIAEMHTEIRHAA, KPOBEHOCHAA, HLI-
XATeNbHAad, MMOJMOBAA, HEPBHAH CHCTEMbI H D.
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dinBoTHLIE aKTHEReE ApYIAX OPpTARHIMOB DEATHDYIoT gy
M3MEeHAIOIMeCH VOJIORUA OlpyHtAI0IILEH CPeABL.

PasHooGpasue u pacnpoctpanenune. 1[apcTso MMuBoTHEE Hacyy.
THIBAET OKOJI0 2 MJAH BHjaoB, JTO cAMaH MHOTOO0pAzRy
PPYIIHa OPragnaMon Ha HAIISH MIaHeTe. HUBOTHBIX, Kak y
APYTHE JHABLIE OpraHuaMbl, 06neRHANT B CHCTEMATI,.
CKHe IPYNIisbl HA 0CHOBE jJlaHHBIX 0D o0coOEHHOCTAX HX CTpog-
HUH, JKHIHeeATeIBHOCTH H PoOACTBE.

HMBOTHEE pACTPOCTPAHEHET 110 BCeH 3emue. OHH Kugyy
Ha cyiie, B BOJAe W IIOYRE. [MapasuTHyeciiie JKHBOTHEIE Noge-
NAAIOTCH B OPramMaMax Apyrux AUBRIX CyHIECTE.

KU BOTHBIX TPMHEATO JeIHTE Ha NPOCMEeUiiLy, NI OxHo-
KEIeTDMHBIN, H MO0 AC L HblLX.

Mpocreiruue. K rpynme I pocmenwiie 0OTHOCAT HHBOTHBIX,, COCTOS-
[IHX M3 OJHOH WM HEeCHOILKHX HJIETOK. Taxaa KneTra —

CAMOCTOATEMLHLII OPrAHHAM, JaMe eCJIH KIeTHH 00'belRke-
Hbl B I'PYIOY WIH KOTOHHIO.

OfHTaAIT ONHOKJETOUHRIE FURBOTHRIE B MOPCKOW W mpe-
cEOIt BOMAE, BIAACHOM IIOUBE, A TAKIME B APYIHX OpPraHEs
Max. Brenige oHH odeHb pasHooOpasuil. Masectro Gonee

30 TBIC. BHAOE COBPEME@HHEIX OJHOKJETOYHBIX HBOTHRIX
(puc. 59).

Muoroknetounsie MueoTHbI2. B rpynny Muozoxnemounwvie 06%
EAMHAKT MHBOTHEIX, TEJIO KOTOPHIX COCTOMT M3 MHOMECTBE

Puc. 59. Muoroo6
A — améGa;

Pasve OAHOKNETOYHLIX MUBOTHBIX:
B — 3Brnexa; B — undw3aopua
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KAEOTOK, PASANYHBIX KAK 10 CTPOSHHIO, TAK M MO BRINOJIHHAE"
M dvarnuay. Pasnenenne pyHEUME Mesxay KIeTKaMH
PUBEJIO K YCHIEHHKD UX B3aMMHOI saBMcHMocTH. OTHenb-
HBI? KASTKI MHO'OEJeTOUHLIX MHUBOTHEIX He MOTYT CVILle-
CTBOBATL CAMOCTOATENLHO, ITO3TOMY UEJ0CTHOCTE OpraHMa-
M MHOTOKJCTOUHOIO HHBOTHOTO TOAJEPHHBASTCA 34 CYET
BAANMOIEHCTRIA KAeTOK Apyr ¢ apyvroMm. Koerkwn ofpaavior
TRAHIL I CHCTEMBI OPraHOB MHOTOKIETOYHBIX MHUBOTHBIX.

MuOroKneTOMHLIE MMUBOTHRIE pasHOODpasunl no dopMe,
CTPOCHNIO Tesia M 00pasy usHn. OOBIYHO MX IeNAT HA ABE
IpyiIi Bl — DECIIO3IBOHOUMHKIE H MO3BOHOUHEIE 3 HHBOTHEIE,

becno3doHOYHBE — MHOIOYMCAEHHAS IpyIOnoa sKHWBOT-
HBIX, HC HIMEWOINX BHYTPEHHEIO CKeJlIeTa, OCHOBOH KOTOpo-
ro ARIAETCA NO3BOHOYHHK.

BecnosBOHOYHBIE COCTABNAIT DpHMepHo 95% Bcex BRHAOB
COBPEMEHHBIX MUBOTHLIX. K HHUM 0THOCAT KUIIeYyHOOOI0CT-
HEIX, YepBeil, MOJIIOCKOR, PAKODOPASHEIX, HACEKOMEIX H He-
KOTOPBIE IPVTHE TPYTIIEL XUBOTHBIX (puc. 60).

IlozeoHOYHBIE — JTO I'PYNNA XMHBOTHBIX, HMEIIIHX
BHYTPEHHII OCeBOH CKeJleT — IOSBOHOYHHEK, 9eM M 0DBHaC-
HAeTcA Ux HasBaade. Il03BOHOYHHK COCTOMT U3 GONTBIOIOTO
KOJIHMYMECTBA OTHEMBHBIX KOCTeéH — Mo3BOHKOB. [l03BOHOY-

BECNO3BOHOYHLIE

RONE4aThIE
HepBer

HnenucToHorue Mrnokoxume Mnockwe yepau

Puc, 60
*————-—‘l"_""“mﬂﬁpaaue DEecno3BOHOYHEIX XKMBOTHLIX
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FIDE'I BOH D*-IH bIE

3EMHOBOHLIE /

ML MnexonuTanwme

—y

MpecMbikaWHWECH

Puc. 61. MHOrooGpasne no3BoHoHHbIX KMBOTHbIX

HHK IPOXOJNT B0 BCOTO TEA ¥MHBOTHOTO — OT MOJIOBSBI 10
KOHUMKA xBocTa. On sanseres rubroit, Ho TpodHoil onopoil
Teda. K COBPEMEHHBIM NOABOHOUMHBIM HKHBOTHKIM OTHOCST

[‘.Ilﬂﬁ. SEMHOBOMHEKL X, MNpecCMbBIKAMMITHAXCH, ITTHIL, MIMEHKOITHMTA-
wiux (pue. 61).

Mpucnocobnenme XUBOTHLIX K YCNOBHUAM CDE b, Popma u crTpoe-
HHE TeNA JKHBOTHRIX COOTBETCTBYIOT HX ODPAa3Y 3KHIHN 1 cpe-
ae oonraana (puc. 62). Muorne akTusno NJIABAIOIITHE HH-
ROTHBIE, HANPHAMeD PhIDLI, IMeoT obTexkaemMvio thopmy Tena.
IlaceHBHO NIABAKOIINE MHUBOTHBI®, TAKHEe KAk Meayvanl, of-
NaJa0T 30HTHKOBUAHON dGopmoit. Hekotopuie MODCKHEe Hp-

BOTHLIE BEAYT MATONOABHIKHELT 06pas suann, Brempe
HATIOMHHAIOT PACTEHUS, HATIDHMED KOpa

AKTHHHH.
Muorue nNoYBEHHLIE HBOTHRIE HMepoT
dopMy TEIA HJIH HAIOMHHA IV IO BATHEK,
BoabmMHECTBO HASEMHBIX SKHBOTHRIX npu
PAKTCA HA KOHeYHOCTH. Jletanupe HHBOTH
T PAIBMTHIE IIHPOKHE [VIOCKOOTH — KPLINLA vV or MO B za-
CEKOMBIX MJIN DACHPABAAIOMIHECH CKRIAMK 0 BGokam :
Kak y NIAHHPYOIIHX Genok-1erar uny Alepuy, Te 14,

OHH
JAIORLIe MOMHINLI ®

"Hepeeobpasnyio

JIBI-[}E'EI'-!-HHH OITH-
bIe ODLIYHO HMpB-
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HaszemHO-BO3AYLIHAA Cpena

Puc. 62, XuBoTHeie Pa3HbIX cpen obuTtamms

| ——

POne XMBOTHBLIX B Npupoge v xun3ann yenoeseka. JuBoTHEIE RIS~
IOTCA BAXKHOH YaCThIO0 NPUPOAHLIX coobiiecTs., Iloenas Tpy-
ITBl APYTHX JKUBOTHKIX, OTMEDIIHE OCTATKH PACTeHH u gpy-

FAX OPraHU3MOB, OHM VYACTEVIOT B KPYTOBOPOTE BelljecTs,
CHocoGeTyoT 06pasoBaHMI0 NOYBLI 1 MOBEIIIEHHIO €€ [1J10-
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TapawnTyn Maaoka 0OLIKHOBEHHEA

Mopckoi kor,
UMK XBOCTOKON

Lepiens
0B b KHOBEHHbIA

KpacHobpioxan
MEpNAHKA

Puc. 63. Aposutsie XUBoTHLIE
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nopoamns. HHBOTHRIC ABJIAIOTCH ONBIJAHTEJAMM MHOIMX pac-
TeHHil ¥ VHACTBYVIOT B PACOPOCTPAHEHHH MX CEMAH.

Muorie BOLHBIE JKHBOTHEIE CNIOCODCTRYIOT OUHIIIEHWK) BO-
nBl, VAABIUBAA M I10EIAA PA3JarallilHecH OCTATKH OPraHM3-
MOB.

YengoseK HCIIOAbIVET AHBOTHBIX B IHILY, DIOJYYaeT OT HUX
CRIpLE A NpoMBIMIeHHOCTH. OCHOBHYIO MACCY NPOAYHKIIHH
yeJJOBEK MOJYYAET, BRIPAITHEBAA CENECHROX03AHCTREHHEIX HH -
BOTHBIX, HO TIPOMBICE]] JKMBOTHEIX B IMKOH IPDHPOIe TOMXKe Ba-
swer. Ocobenno GOJIBIIOE IHAUYEHUE HMeeT [MPOMLICET MOp-
CHHX MHBOTHBIX ( MOJJIIOCKOB, KPEBETOK, PhIB).

B To xe BpeMdA HEKOTODHIE HHBOTHLIE BPelaT YeJIOBERY,
VHHYTOMAA KYJILTYPHEIE PACTEHHA, NPOAYKTLI, H3JeTHA Ha3
KOKH, IepeTH, Aepepa. [lapasuTUyeckue npocTediline Ha-
HocAT O0JBINOH Bpea MYenoBOACTRY, PhRIOOBOICTBY, KHBOT-
HOBOJICTEY H 3BEpPOBOJICTBY.

Muorge Donme3HEH He/0BEKA TAKIKE BEIZEIBAKTCH HHBOT-
HLIMH, HATPHUMEp, aMéinaa gusenrtepus, cOHHaA BOTe3HE,
MAJIAPHA, MeJEMAHTOSEL, 9eCOTKA H AD. JMBOTHEIE ABIAOT-
ed nepeHoCcYHKaMi Bo3bDyauTeNel pAfa HHODEKIITHOHHEIX 34~
fonepaHWil (uyma, THd # ap.). IIpeacTaaAwT OOACHOCTH
NIA 4YeJJOBEKA W AJ0BHTEIE KHBOTHEIE (3MeH, CKOPONHOHEI,
MaVEM ¥ HexoToprie gpyvrue) (pae. 63).

Oxparna xMBOTHOrNO mumpa. PasnooOpasie MHBOTHOI'O MHpa B IO-
elefHee BpeMA HeYVHEJOHHO cHMkaeTcA. OcHOBHOW npHYH-
HOH WCYe3HOBEHWA MHOTHX BHIOB JHHUBOTHEIX SABIAAETCH
HeATelbLHOCTL HeloBeka, Bmipydasa Jseca, pacnaxuBas crTe-
M1, ocymad 6070Ta, YEJNOBEK paspymaer mecTa 00HTAHHA
JKMBOTHLIX, M B Pe3yJbTATE MX 4YHCIEHHOCTh YMEHBIIAET-
cA. ToapKo mocJe TOrO KAK MHOTHE BHAEI dKHBOTHBIX MCYE3-
IH OOJHOCTRK), JOAH CTANIH [MOHHWMATE, YTO HAHOCAT He-
NONpPaBHMEIH yoepd BHAOBOMY MHOT00DpPA3HIO TPHPOILI
H 9TO ¥HBOTHBIE, KAK W IpYyrue Opra’HH3Mbl, HYXRIAWOTCH
B 3aliuTe,

MHorHe 3HBOTHEIe 3aHeceHbl B KpacHyo kaury Poccmii-
ckoit (Pepepanun (puc. 64).

Bonee nogpofuo co cTpoeHHeM H MHOroo0OpasueM KUBOT-
HBIX, HX POJIBIO B IPHPOAe W FH3HH HeN0BeKa Bbl NO3HAKO"
MHTech B B Kiaacce.
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OBBKHOBEHHIIA
anonnou

Bepryl

Yepuoaofan
- rarapa
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i oy

o g Ceiisan

Puc. 64. XUBOTHbIE, 3aHECEHHLIE B KpacHy KHKury
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XKHWBOTHBLIE. NPOCTEALLME, MWW OHOK/IETOYHBIE.
MHOFOKJIETOYHBIE. BECNO3BOHOYHbIE XXMBOTHBIE.
NO3BOHOYHLIE XXHUBOTHLIE

Bonpocset
1. | KaKnx XMBOTHbIX OTHOCHT K NPOCTERILUKUM, MNK OOHOKNETOMHBIM'T
2. | Kakne dyHKLMM BLINOMHABT KNeTKa OOHOKIETOMHOMD KUBOTHOMD?
3. | KaKnx XWBOTHbLIX OTHOCHT K MHOMOKNETOYHBIM? Hazoeute ux obuiue
NPW3HAKKA,
4. | Kakux XMBOTHBIX HA3LIBAKDT DECHDIBOHOYHBIMKT
2. | KaKnx XUBOTHBIX HA3LIBAKIT NO3IBOHOM RN
Moaymakte
MNoyemMy HeoBXOo4UMO COXPaHUTL pasnooBpasme KMBOTHOMD MMpa Ha
nnasere?
JagaHue

Hﬂnﬂnhﬁ-}fﬂ AONONHATENEHBIE HCTOYHKMEM HH":I]DPMB-LLHH, B TOM YWncne
W PECYPChEI GETW MHTEDHET, BISCHWUTE, KEKWME BUOLI MUBOTHEIX Balle-
ro pPervoHa 3aHecedsl B KpacHyw knury, Mogrotoeste coofuwenwe
¥ NPE3EHTALMIO WU BLICTYNHTE NEpe/, KIacComM,

3JHaeTe JIH Bbi, 4TO...

Okono 400 BUAOE ¥MBOTHLIX 3AHECEHO B MEXAYHAPOOHYIO KpacHywo
KHWATY.

KpaTtkoe cogepxaHwve rnasbi

L LN N N N N NN

KnetTha — anemeHTAapHAA €IMHHIA KH3HM Ha Semie.
Ona obragaer BceMH NpuanaKaMH JKHBOTO OPraEuaMa, itm-
Bbl€ ODTaHH3ME] JEJIATCH HA JOAJAEPHEE, HIAH IDPOKAPHOTE,
H f/lepHEIe, A 3YKADHOTHI.

Knerka nokpeita Hapy:#HOH MeMOpaHOH, BHYTDEHHEE CO-
ACDHMOE KIeTKH HashiBaeTca muTomtaamoi. B nuronnaz-
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ME HAXOOHTCH AP0, COAePMALIee HACEACTBCHH LI H MaTepu
aJl, H OPra HOMAEL, BEINOJHAIOMME Pa3ainyHbIe (PYHKIIHYT,

Huebie oprasnsmMe ma mameil mIapere oMeHbL PAIHOGH-
PASHBI ¥ MHOTOYMCAeHHBI, K 1oanepHBIM OPrafmusMaM, wimy
OPOKAPHOTAM, HE HMEIONIHM B KJeTKe 0(pOPMICHHOTO AP,
OTHOCATeA DakTepun. K agepHniM OprannaMam, HJH SYKa-
PHOTAM, OTHOCATECA IPHOLI, pacreina i dKuBoTHBIe (pre. 65).

Bupyverm — nernerounas dopma musan. OHH ABIAOTCH
BHYTPHEJIETOUHBIMKM TapasuTaMi Jpyrux opradiaMon.

J10060# opranusm ONHOKMSTOUYHBLIH HIH MHOTOKJISTOM-
HLI — NpejcTaARIaeT coDoH CIOMIHYK CAMOCTOATENBHYIO
CAMOPErY.IHDYIOMIVIOCA FMABYID ccteMy. On obMeHHBaeTCH
BELIECTBOM M SHEpPIMeil ¢ oxpymaoueil cpejoii, cinocoben
K PA3MHOMKEHH .

Becno3soHONHbIE
KUBOTHEIB

lNosasoHOYHBIE
HABOTHLIE

lNpocTenwwe Bakrepum

Puc. 65. Muoroobpasne XMBbiX OPraHM3amMos
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fnaea

OpraHuam
U cpena ooutaHusa
e i o SUEPT e

Kaxablit BMO OpraHM3mMoB Ha HawWe# NNaHeTe MoXeT
CYWecTBOBaTh TONbKO B ONpenen&HHbiX, COOTBETCTBYIOLIMX ero
noTpebHocTAM yocnosusx. Beé, uyto okpyxaer muesie
opraHuamei u ofecneyneaeTt ux Bcem HeobBxoouMBbIM gns
MU3HKW, NpeacTaBNseT ux cpeay obutanua. Yecnoeua cpeam
OKa3LIE3AWT ONpeaenéHHoe BNUAHKE (NONOKHMTENBHOE WK
OTpMUAaTENbHOE) HA CYLW|ECTBORAHWE U PACNPOCTPAHEHWE XUBbIX
OpraHU3MoR. B cBA3M C 3TUM YCNOBWA CPpeasl paccMaTpUBaloT
Kak akonormyeckue hakTopsl.

W3 aToi rnaesl Bbl y3HaeTe

O cpeaax 00MTaHuA OpraHMamMoB:;
m 06 akonorMyecknx hakTopax v Mx BIMAHWK
Ha XWBble OPraHU3Mbl;

BN O pacnpeneneHni X1BsIX OPraHWaMOoE Ha niavere:
B O XO3SMCTBEHHOW OeATensHOCTH YEN0BEKa B NpUpoae:
= 0 HeoBXOAUMOCTU OXPaHBl NPUPOaLI;

m 06 0c060 oOxpaHAeMbIX NPUPOAHLIX TEPPUTOPUAX:
O TOM, KaKoe y4acTWe B OXpaHe npupoas MoxeTe
NEPHUHATE TNYHO Bhl.

Bbl Hay4YuTECH

m 06LACHATE B3aMMOCEA3L CTPOEHUS OPraHnamos
C YCNOBUAMMK Cpenbl 0BUTaHKA;
B BLIABNATE NOCNEACTEUA ASATENLHOCTM
HYenoBeka B Npupoae,;
= MPUHWMAaTL MYHOE NOCWALHOE YHacTHe B OXpaHe
OKPYXa0LWeA cpebl.
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§ 16. Cpeasb! 06uTanus opranuamos

1. Y7o Takoe Guocdepa?

2. Kakwe cpepast 06MTaHUA OPraHnn3MoB BaM WIBECTHEI?

Cpenbl 0OuTaHna opranmamos. Cpedoil o6umanus HABKIBAIOT Bop
TO, 9T0O OKPYMAeT »UBOH opraHusm B npupogse. Ha Bemne
CYIIECTBYIOT YeThIPe OCHOBHBIE cpelkl 0DHTAHHMA, OCBOeH-

HBEI€ M SACENEHHBIE OPraHU3MaMi. ITO HASEMHO-BOZIVIIHAS
cpena, BONHAA, IMOYBEHHAN M, HAKUHEL, CAMH OPraHWIME

MOI'VT ABIAATECA cpefoil obWTaHNA NIA APYTUX OPraHMaIMoR
(prc. 66). Kaxnan ua3 pTHX cpes UMeeT CROM cliein(uyeck ue

Puc. 66. Cpenkl 0OMTaHWA OPralnuamos

——
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yCMOBHA MUSHH, H KANILIH OPranuaM npucnocabinpaeTces
K TEM I':IIElLHl’t'}H‘[EI‘.'.I;‘:HM YCAOBHHAM MH3IHH, B KOTODBIX MY
NPEXOLUTCH CYIIECTROBATH. [loaToMy Tak BEITHKO MHOTDO0O-
paszue KUBLIX OPraiHsMOB HA HALIEH [LTaHeTe,

MpucnocoGNEHHOCTL OPFraHnaIMos K cpeae oburauma. Hazemno-
goadyunan epeda Honee cnowuaa W paanoobpasna, veM

apyrue cpeznt (puc. 67).

Nety4as
Mbi LUk

Mo poOnoK

p -
MC. 67, OBuTaTenK HA3EMHO -BO3AYLUHDR CREab!
m
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Haubonbinee snavesne 1is sKUBYINX B Hell OpraiusMon
HMEIT CBOHCTBA M COCTAB ATMOC(EpPEl — BO3AVIIHON 0fg-
nouk# demin, [norHoeTs Bosavxa ropasno Hmke NJI0THO-
CTH BOAL, IO3TOMY ¥V HABEMHBIX OPraHH3MOB DA3ZBHTEI onop-
HbIE CTPYKTYPBl — BHVTPEHHHI H HAPYIKHEIT CKexeT.

TemnepaTtypa BO3ayxa MOMKET MEHATHCA OUEHE DhICTpO
1 B LIHPOKOM AHAIIA30HE, [O0ATOMY KUBYIIIE HA CYHIe opra-
HH3IMBI HMEIOT MHOTOYHCJIEHHBI® NPHCTOCOONEHHA, NO3BO-
AHIOMHE BHIAEDKHUBATE DPE3KHE TMEpPenajbl TeMIepaTyphl,
¥ OpraEH3MOB, MUBYIINX B VCIDBHAX PASITHYHON BIAMHO-
CTH, TAK}e BLIpaboTanick cenHAILHEIe TPHUCcTocobIe NS,

Bajiuoe sHaveHMe q1s OprasuamMos HAZEMHO-BO3VIIHOH
Cpelbl HMeeT XMMH4YecKkHMil cocrar Bosayxa. Ilostomv aa-
IPASHEHNE BO3AYVXA OKASLIBAET HETATHREHOE BO3JeilcTBHe Ha
HHBLIE OPTAHNAMEI,

Boda cnyviuT cpenoii oOnTaHnA 1A MHOMMX OpPraHH3MOB
(prc. 68). M3 Boasr oHE nonyuaoT BeE, 4TO HEOOXOMMMO 1M
Ana xmH3EH. Uco0eHHOCTH CTPOEHHS BOIHBIX OPraHH3IMOB
OOpeneHIoTCA PHANYeCKHMH H XUMHUYeCK HMH ¢ BOHCTBAMEA
BOJLI.

Boja ofnazser suITalTKusaiomeii CHJIOI, e@ IIJIOTHOCTH
OoJbIlle, YeM Yy BO3AYXA. JTO CBOMCTEO NO3BONSET MEOIHM
OPTAaHH3MaM MapHTE B TOJIIE BOAEI. K HHMM OTHOCHTCH KA
MHOZKECTBO MEJKHX DACTEHHH H KHUBOTHRIX, TAK M JOCTATOU-
HO KpPYyOHBIE OPTAHW3MEI, HAUDAMED Meqy3bl. ¥ aKTHBHBIX
TLIOBLUOE (PBIOEL, HenbpHHLI, KHTH | ap.), Kar mpasusiao, ob-
TeraeMmas popMa Tesa, 4 KOHEYHOCTH B BUAe [IJIABHUKOB HIH
nacT. MBorne BogHBIE OpPraHM3MED BEOYT MATOTOIBHMKHBIH
H fae NpUKpenIeHHelil o6pas musny, HATIpHMeD KopaJiao-
BbIE OOJHIIGL.

Bona cnocobaa Hakanausarte YAEeDHKHUBATE TENTO, B CBA-
3H C OTHM B BOJe He DbIBAET TAKNX Deskux KONeBAHN T TeM-
NepaTypel, KAK Ha cVide,

ALHBOTHLIE 3ACETHIN BCHO TON
My0OKHX OKeAHCKUX BIAagusH,
TOJNBKO B BEDXHHUX CI0HX, KVAA

Boasmoe snavenue gns sog
BOM COCTAB BOJIEL.

Iouwsa — BepxHUN PRIX LI o
HE{)I]TEI.HH'—I'EEHHJI: Benxef'rn {Mﬁnepzi ;!;IH};II; - Ona cocrour us

OJ1eHl, BOARI, BOS-

MY BOOBI, BILIOTE MO CAMBIX
TOTJla KaK pacTeHms HHBYT
NPOHHKACT COMHeYHRI cROT.
HBIX OpPraauasmog UMeeT coJie-
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AYXa), & TAKME COAEPHUT MHOIO OPPAHUYECKMX BEILGCT
(OCTATEN pACTEHMII M KUBOTHBLIX, NPOAVKTEl KX DA3IGHE
HUA — neperdoit). B nouse oburawr Gakrepun, rpudsl, qep
BH, HACEKOMBIE U HUX JMUYHHKHN M Jaye TAKHE KPYIHEIE #H-
BOTHBIE, KAK KDOTLI U 3emiepoiky (pue. 69),

OrpoMuyI0 posan novups urpaer B dcuann pacrenuid. Ona

“obnazaer ocobbIM CBORCTBOM — [JIOLODPOLHEM, CHOCODHO-

CTLIO ODECNEeYNBATE PACTEHHA IHTATEALHBIMHA BELIECTBAMY
U BIATOH, CO3JABATE VCJOBUA JJIH WX MH3HEASATe I bHOCTH,
HYeMm Gonkine B nouse MHHEPANLHLIX BEIIECTE W MePErHOAE,
TeM OHa nnogopojgHee, Or nnogopoius NOYBRL 3ARMCHT YDO-
HAN BO3NCNBIBACMEIX KYJILTY].

ITousa nocrenenHo HETONAETCA HA-34 TOrD, YTO KM ILIH
cOOp yposkasi YHOCHMT M3 NOYBLI KAKOE-TO KOIWYECTBO Be-
HiecTs, obecnedupBaoinux eé wrogopogue. Yrobel BOCHOI-
HHTE UX COQepMAaHHe, B MOUBY BHOCAT OPraHHYecKHe M MH-
HeEpaJIbHBIE V0DpeHNA,

Tena mnozux OpZaRUEIMOE MOTYT CIHYHHTE GPE‘ﬂDﬁ
ofuraumna gua aApyrux oprasmamos (puc. 70). YcaoBua
JCH3HH BHYTDH JPYIOro opraHMaMa OTJudaTcesa G0JbITHM
MOCTOAHCTBOM II0 CPABHCHHID ¢ HIHLID B JPYTHX cpejax.
Ilosromy oprasmamMel, HaxojAune cebe MecTo B Teae pace
TEHHMH MM JXHBOTHBIX, YACTO NOJHOCTBIO VTPAYHBEAIOT 0D

FAHB]l ¥ AAME CACTEMEI OPraHoB, HeoDXoJMMbIe cBODOIHOMH-
BYIITMM BHIAM.

BOJ\HAR CPEQA. HABEMHO-BO3QYLLHAA CPEQA. NO4YBA
KAK CPEQA OBUTAHWUA. OPTAHWU3M KAK CPEOA OBMTAHUA

Bonpocs!

114

Kakue cpenbl 00MTaHWA HWBLIX OPraHMaMoE Bel aHaeTe?

Kakwe CEOWCTEA XapakTepHsl ANA BOAHOW cpeaw obutanua?

Mouyemy CHMTAINT, 4TO HA3EMHO-BO3AYWHaNA cpena Bonee cnoxHa ¥
pasHnoobpa3Ha, Yyem BoaHan?

Yro Takoe noysa?

Kakosa ponb NOYBLI B XN3HW DACTEHWAY

B uém cOCTOAT OCHOBHLIE OCOBEHHOCTU OPraHMaMOB, MCMONLIYHILLAX
ana APYrux OPraHn3aMoB Kak cpegy obutadms ?




_______

doxneesie
Yepeu

. . Hematoaw
R (Ha prCyHKe — Hepis,

jaxpaqveHHbIN KONbLUaMMW

) . l
MPOBONDYHMEN, NMHMHKA KYKa LEBNKYHA xvuHoro rpuba)

Purc. 69. OButaTenu NoYes.!
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Pwuc. 70. Oprauuam kak cpena obutaHus (BakTepum B Tenax Opyrux
OpraHuamMos)

Mon ymManre

1. | MoveMy oprankamel, oBuTaowwe B HaseMHO-BO3OYLWHONA cpeae, Bo-

nee MHoroobpasHul, Yem B BOOHOW?

2. | Kakve npevmyliecTea W HEOOGTATKW WMEET OpraHM3MeHHas cpeda
OOMUTaHWA NO CRABHEHWID C ADYIMMK Cpeaammn?
Jaganne

Wicnone3ays matepuansl y4eOHuka ¥ nHGopMauMio AoNONHUTENBHBIX
MCTOMHMKOR, 8 TaKKe 1 CBoU HabnoaeHus, npueeauTe 3—4 npumepa
oCcOGEHHOCTEW CTRPOEHWUS ODraHM3MOB, CBA3AHMLIX C WX Npucnocob-
NEHHOCTLIO K cpeae oBuTaHua.

SanaHva ans ninobo3HaTenbsHbIX

NposenuTe HAONIDLBHWA 38 XMBOTHEIMKW W DACTEHUAMK BALUEIo perv-
oHa. Kakuwe ocobeHHOCTH Mk CTROSHUA U o0pasa XMauun, no sawemy
MHEHWIO, CBR3aHLI C NPUCNOCOONERNEM K YCNOBWAM cpeakl obuTa-
Hua? Mononeaya pesynstaTel cROUX Habnoaedui, B Tom yncne cob-
CTBEHHEIE PUCYHKN, hoTarpagMK, TABAMUEI N GXEMEL, 8 TAKKE UHPOp-

MALWI0 U3 AONOAHWTENLHLIX UCTOMHWKOE, MOAIOTOBETE CooBuwianma

WKW NPEIBHTALWIO O NPUCNOCOTNEHWMAX Opradmamos k YCNoBWam cpe-
ksl OGUTaHWA,

e




§ 17 . 3xonoruseckue dpakrops!
M UX BNIMSAIHWE HA XXWBbIE OPraHnu3msl

1. 470 Way4aeT 3KoNorma?
2. Kaxme daxropsl Cpeasl, ENMAKOLIME HA OPraHnaMbl, Bsl 3HaeTe?

"‘LﬂﬂBHﬂ MWU3HKW OPradinamMoB. YeIoBHA CpPelbl OKA3LIBAKT onpene-
JEHHOe BAHAHMNE (IOJIOMHUTEeNbBHOEe WM OTPHIATENbHOES) HA
CcyIecTBOBAHME M reorpadmuecKoe PACTIPOCTPpAHEHHE HH-
BEIX OPraHM3MOB B npupoje. B cBaau ¢ 9THM ye/I0BHMA CPelbl
PACCMATPHEAIT KAK SKONOrHuecKe (paKTOphI.

Jxonoruyeckme QakTopsl. Ixonorndeckne GakTophkl 04eHbL MHOI'O-
ofpasHsl HAK Mo cBoell mpupoae, TAK W 0 BO3AelCTRHIO HA
HUBBIE OPraHNU3MEl, YCJOBHO BCe QAKTOPE! Cpelkl Mogpa3sige-
JAIOT HA TPH OCHOBHEIC Ipynnm — abuomuweckue, 6uo-
muiyecKue H ALMponozennble.

AbwoTnuyeckme paxTopbl — ato haKTOpbl HEXXHBOH OPHPOAE, Hpe-
WA BCEND KJIMMATHYECKHWE: COTHEYHBIH CBeT, TeMuepary-
pa, BIAMKHOCTb, H MeCTHRIEe: penbed, CBONCTBA MOYMBERI, CO-
JEHOCTE, TeUEHHHA, BETEp, PATHATINSE W T. 1. OTH (QAKTOPE

Puc. 71. Bnwarwe ceeTa Ha passuiue L
DOYBAHYMKA: A — NPK APKOM DCBELEHMK A

E — npw HeaocTaTouHOM

OCBELEHWK (B TEHK)
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MOTYT BJAHATEL HA OPrAHMSMBI [IPAMO, T. €. HETIOCPEACTReHH,

KAK CEET HJIH TeILIo {ppﬂ:. 71), n1nbo KOCBEHHO, Kak, Ha-
npuMep, pensed), Koropwiit obycnosanBaer AeiicTene np#

MBIX (PAKTOPOB — OCBENIEHHOCTH, VBIAKHEHHH, BETDA
NpoOYMX,
BuoTHHMECKUEe (PAKTOPL!I — 3T0 BCeBO3MOKHBIe GODPMEI BAMAHMA AH-

BhIX OPraHHU3MOB ADYT HA Apyra (Hanpumep, olblJIeHAE pac-
TeHUH HACCKOMBIMM, KOHKYDEHIIMH MeXIy OpraHH3IMaMmu
OAHOTO MM DAIHKIX BHJOB 3a ALY, CBET H T. j., MO&ianne
OAHMX OpPraHHaMOB JDVIUMH, NapasHTHaM) H Ha cpejay
(pue. 72). Buornueckne B3ARMOOTHOIICHNA HMEOT HPE3BLI-

YaWHO CJHA0MHBIA U CBOoe0oDpa3HEIH XapaKTep H TAKMKE MOTYT
OBITE NPAMBIMKM ¥ KOCBEHHRIMHA,

AHTpONOredHsbie GakTopsl — 2To Bee Te (JOopMEL eATeNbHOCTH Y20~

BeKa, KOTOpPbIE BO3AeHCTBYIOT HA eCcTeCTBEHHYVK) ONDHDOIHYH
cpely, H3MeHfAH YCIoBHA ODMTAHHA KHBLIX OPraHH3IMOR,

WIH HENOCPEeACTBEHHO BAHMHIOT HA OTAEIbHEIE BHABI pacTe-
HHH ¥ JKHBOTHHEIX (pHc. 73).

=

Puc, 72. Oneinenne PACTEHWH HACEKOMBIMM
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Puc. 73. AHTpOonoreHHee $akTopb

B cromo ovepeldb, OPrraHH3dMbI CAMMK MOTVT OKA3BIBATE BT~
AHWE HA VCIOBHA CBOEro cyliecTsopanua. HampuMmep, Hann-
ype pacTHTeIEHOTO TOKPOBA CMATYALT CYTOUYHbIE KoNeDaHnA
TeMIepATYDE! BOJIHAH [I0BEPXHOCTH 38MJH (10T DOJ0rOM Je-
ca MJIM TpaBhl), BAHACT HA CTPYKTYPY M XUMHYECKHH COCTaB
HOYB.

Bee axonorudeckne (haKTOpPhI OKAZBIBAKT BIMAHKE HA 0P~
ragEM3Mbl, HO ocofeHHO 3aMEeTHLIE HGIMEHEeHHHA BO BHeIIHEM
of0JIHKe ¥ BO BHYTPEHHEM CTPOSHHH OPraHH3MOB Bhl3bIBAIOT
TaKue PaKTopsl HeKHUBOH TPpHUPOAEl, KAK CBET, TeMIEpaTy-
pa, BJAA¥HOCTb.

SKONOrMYECKUE GAKTOPBI: ABMOTUYECKWE, BMOTUYECKHE,
AHTPONOrEHHbLIE
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HT10 Takoe akonorudyeckre dhaKTopu?

Kakue rpynnel akonorvieckux (PAKTOPOB BaM WIBBECTHLT Karoar W
BNWAHWE HA OpraHUamMbI?

o — ==

Nogymasnre

Kakne OCOBEHHOCTH CTPOEHMA W KWIHEAEATENBHOCTH paCTEHWR

W KWBOTHBIX, HE Balu BAarnag, CBA3aHL! C NPUCNocoGABHMEM K YCNoRU-
AM HAIHAT

3anavHme

NpueenuTe NPUMEPL! BNUAHWE AHTPONOTEHHBIX (pakTopoB HA NpWpo-
AY B Bawem pernora. ObcyowTe 3TOT BONPOC B KNACCE.

§ 1 8 = Ce3oHHBIe UBMEHEeHUS B XXU3HU

OpraHu3aMoB

LA B BN BN BN B BN BN B B

1. Y7o Taxoe axonornyeckne dakropm?
2. Kakue cpensi 06MTaHWsA OPraHn3MOE BAM W3BECTHIT
3. Kakue ce30HHbIE HIMEHEHWUS Y OPraHW3IMOE Bam M3ABSCTHB?

Ce3sonnbie namenenns. BaanMocsass oprannamMos H cpennl ocobeH-

12

HO XOpOITo BHAHA& OPH O3HAKOMITOHUI I
TATeJeH HA MIMEHEHHA BHEIIHUX VCIOBHI Opu cMeHe Bpe-
MéH rojga. OpraHuaMel HO-pasHOMY pearupyior ma Ce30HHBIE
HAMeHeHHA KIHMara. Mearue MJIEKOTIHTAIOI He, HALpHUMep
MOJERKH H JIeCHBIE MLITITH, SHMYIOT, BIagam g COAYKY ¥ IpA-
YACL B YEKPOMHBIX MecTax. Y muorux HHUBOTHLIX, o6uTao-
MHX B yCAOBHAX CYPDOBOH 3UMEL, K HACTYIIeH IO XOonmonor

MeX rycreer, YEeJIHUHBAETCH €TI0 A1HHg. Bﬂﬂmﬂapﬂ -

OHM JIy4lle COXDAHAIT TEINo CRoero Tema. R baAne OMYy

B MeHHETCH W OKPDACKH, KAK aTo UPOHCXO N3 Eanl:?:ﬂ&'
! Mep,

C peakumaMu eé olp-



ouc. 74. 3anauy Densk ma_wlﬁc:ﬁ {_A]n W netom (B)

y saitna-6enara (puc. 74). Takue mpucnocobIeHHA nomoras
OT JKUBOTHRIM HE TOJIbKO y0epeubcd OT XOJ04a, HO H MACKH-
POBATBCH OT BPATOB.

Murpaumu. Emé ofHEM MINPOKO PACHPOCTPAHEHHBIM Ipucnocobme-
HHEM K I:T.'EE!JIEI_I"IJI[I}HHTEHM VCJOBHAM ¥ MHOI'HX HMHBOTHEIX
ABIANTCH MUZPAyUlL, UIN NepeMeneHns. JT0 MOTyT OBITE
nepeMelleHUA B HOBBIe yOerHIlla HJIH MACCOBRIE llepecese-
HWMSA B WHBIe KIUMaTHUecKue obnacTH (HanpHEMep, exeron-
HBIE TIEPEETHL [ITHIL, METPAIHN CEBePHEIX oJIeHeH | T, IL.).

PacTenus M NpUKPENNAHHEIE }KUBOTHEE NepeMeIlAThCA
He MOTYT, 34T0 MMEHHO ¥ 9THX OPraHH3MOB CE30HHEIE HiMe-
HEeHMA Hepelko NPoABRIAKTCeA Hanbomaee Apro. Tak, MHOIHe
pacTeHHA OCeHbID COPACKIBAIOT JHCTLSA, & BECHOM, ¢ HACTY-
[nIeHMeM TEILIEIX IHEeH, OHH BHOBE PAcIycKawTCH (pue. 75).

Axnabwvoa. OcobriM npucnocobiesneM K HeOMaroupruATHRIM YCIOBHAM
ApngeTes arnabuo3d — cOCTOAHWME OPTAHMIME, MTPH KOTODOM
JKH3HEHHEIE NPOIecchl HACTOABKO 3aMeLJIHIOTCH, YTO OTCYT-
CTBYIOT BCE BUANMLIe MPH3HAKM JRHU3HH. Takoe COCTOAHHE
XapaKkTepHo JJfA cHop, CYXHX CEMSAH, JUIA OJHOKJIETOYHEIX
OPraHMaMoB, HEKOTOPLIX UepBel, WIeHHCTOHOTHX, 3eMHO-
BOAHBIX. B cocToaEMHM aHafno3a OpraiM3Mbl MOTYT HEPEHO"
CHThL Kpaiide HefnaronpuAaTHLIE VCIOBHA, HAMDHMED ryoo-
KOEe IpOMep2asHe.,

CE3OHHBLIE UBMEHEHWA. AHABMO3. MHUIPALIMA
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Puc. 75. Cakypa (ANOHCKAS BULLHA) B paaHOe BPEMA rofna

Bonpoce!
|

1. | Kak pearvpyiorT pasHbie PacTeHWs M XMBOTHLIE Hi CeI0HHBIE WIMEHE-
HWA B npupoae? MNpueegnTe NpUMeps.

2. | 470 Takoe Murpalys xusotHLX? Mpuesegute NpUMEDBI.

d. | Yro Takoe aHabwoa?

Mogymaiite

Hem 06BACHAKTCH CR30HHBIR ABNEHUS B AWMAHW OpraHMamoe?

3HaeTe awm BbI, YTO...

Hexoropeie pactenus, HMBYLLME B 3aCyLUNMBLIX pailonax, oBpa3yioT
B TE@4EHME 0O0HOMD rofda TPW NoOKONeHUs NUCTLEE, NDWYEM NMCTLRA Kax-
AOro nokonedus oBnanaioT ceovwmm CCODEHHODCTAMMKM CTpoeHua, Tak,
BO BPEMA BNaXHOM0 CeaoHa obpazyioTes CPaBHuTENLHO KpynHbIE
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nueTes. Bo epema Bonee 3acylunMBOro Cce30Ha OHW ONafawT, a Ha
CMEHY WM NPUXOAAT MENKWE NUCTEA NNW Helwyikn. MHoraa ncHesaeT
W Takas MCTEa, 2 pacTedve NPoBoauT HanbBonee 3acyWNMBLEIA Nepu-
o MWL C 3eNE8HbIMK CTEBNAMM K KONIDYKAMN.

§ 1 9 . MpupoaHsbie coobliecTBa

YT R R E RN B

1. Kaxne cpenbl 0GMTaHWA OPraHn3mMoB Bbl 3HaeTe?
2. Kakoe BNMSIHWE OKA3biBAIOT aKonorudeckue GakTopsl Ha OPraHn3met?
3. Kax opraHnamsbl npUucnocabnuealoTcs K YCNOBHAM CPeabl obuTaHmna?

NMpupoaHoe coobuwecTeo. B npupoje pasesie BHALI OPTAHH3MOB HE
H3OAHPOBAHKI ONWH OT IPYTOTo, a4 HBYT COBMeCTHO, 00pa-
3yA ecTeCTBeHHBIE TPYNINUPOBKH, HA3HBaeMble coobuie-

Puc. 76. NpupoaHeie coobuiecTsea
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cmeamu. Ha (popuuposanne mastaoro mpUpogHoro coob-
IIEeCTBA OKA3LIBAKT BJIHAHHEe PASJIHYHBIE 3KOJIOIMHYeCKHE
(hakTopBl, Mpesxkae peero abHOTHYUECKHe: BIAMKHOCTE, OCBe-
MIEHHOCTE, TeMIepaTypa, THI HO4YB B T. O.

Cucrema, o6pasopannas B pesysbrare BiauMojelicTBHA
HHBBIX OPrAHM3MOB Meskay coboit u abmoTHueckod Cpegoi,
B KOTODOH oHM 00MTaloT, HaswipaeTci axocucmemod (or
rped. olikoc — munuiLe u cucmema — obsegurenue). B aa-
BHCHMOCTH OT YCNIOBHH MOryT chOpMHPOBATHCA TAKHE KO-
CHCTEMBI, KaK cTenu, Hosora, Gepéaosslil Aec, cMeNIAHHEIH
Jiec, eIOBLIH Jec U T, 4. (puc. 76).

Bee opranmnaMbl npucnocofiens K yeI0BHAM COBMECTHOM
FHHIHH, CTOMMHBINHMCHA B coofinecTre, W 3T0 00 BACHAET BH-
AOBOH COCTAE, (MOPMHDVIONTHIACH B KAMIOM M3 HHX.

Puc, 77. Cmena coobwecte: A — Gepé3oebid nec;
b — Gepéaosslii Nnec ¢ NOAPOCTOM enw, B — cMewanHbii nec: M — enoesiii nec
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Eean AROTOTIEC KNG VETORIA MeIHRIOTENR, T HpoOUeXoaAnT
SAPHA TPUWPOARIN cootmectn, Hanpmmep, o Gepoannom e
eV XOpOI pac VT TEHEeRBITOCIIRLI 20, Corogann el
STAHOBNTEA BCC Oonnlue, N Oepeaoniiil 1o TpeRpageTe s
g exernansi, Borewn eaeil mosoine cuerosotn e Oe ik
PACTIL HE MOTYT. ITpoxoant npems, i erapue Depean nornha
BT, & MOTOAKRE HE BHERMBAKT B renn eneil, n cMetaHiL
AEC NPEBPALIIACTER B 0L, IO IVIOTOM KOTOPOTro pactyT
FATREO TOHORRIHOC I LY pacreunn (pue. 77).

Bee ofnrarenn coodnecTea CRadnin MORLY coboll, ok
ARIBAKOT BIANMHOE BANHHUE APV HA APpyia 0 COCTARIAIOT
eannoe neaoe. Hoaromy npn eMmene coofnec T HaMenseTes
HE TOOBEO PACTUTENLHLI, HO W SMBOTHBI cocTAR IKOCH:
CTEMEL.

Cocrae coobwectea. O coctase coodIEcTRa CYAAT, npexae neero,
no BILIOBOMY pasnoobpasnw, Hog pasnoobpaanem nonama-
0T BII0BOE Doraterso coodmecrsa. Pasnoobpaine M»uBbiX
OPrafiaIMOB B HEPBYI0 0Mepeibh ONPeaciieTes KanMaTiie:
CHUMI (harTOpaMi.

HauGoapmes BIUIOBOe GOTATCTBO OTMEMEHO B coobie-
CTBAX BEIANKHLIY TPONNHECKUX JEeCcoB, B HOTOPLIX TOALKD
APeBeCHBIX BILAOB PACTERIN HACUNTHBACTCA Donee ABYX Thi-
s,

B cpeaseii noaoce Pocenn HanbonsuminM BUAOBRIM pad-
HOOOPAZHEM XAPAKTEPHIVIOTCA CMEIlAHHLIe Teca, B eno-
BRIX Jecax BigoBoe pasnoobpasne nnxe. B coobmecTrax,
HAXOOANINXCH B 3O0HAX CYPOBOTO KJINMATA, TAKHX, HANPH-
Mep, K&K TYVHAPH, BIA0BOE PAdHOOOpAsNe OTHOCHTENBHO

HH3KOE.

NPUMPOAHOE COOGLWECTBO. 3KOCHUCTEMA.
BMOAOBOW COCTAB

Bonpocss

1. | Y10 HA3LIBAKOT NPUPOAHBIM COOOLLIECTBOMT
2. | Kakue Tvns NPWpoaHBX COO0WIECTE Bbl anaere?
3. | OT4ero 3asrcHT BUOOBOR cocTas coobuwecTea?
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MosamMy npu cmens npupoatoro COOBIeCTIA NPOWCKOLNT CMBMA ary
BALONONO COCTaRNT

Nogymaire

3naere nn Bm, yTO,.,

Bunonoo pas IDOOPAING COOBLLECTEA CEAZAND HE TONLKD C KNHUMATA-
HBCKUMM YENORUAMKA, HO W G NPOACAKWTENEHOCTEIO PAIBUTAA SKOCK-

GTemu. Hanpumep, B rakom apesdem osepe, kak Baiikan, Tonkko
NWLLEe paykonr-tokonnapos oburaeTt 300 suoos.

§ 20 « Baammocenaaun opraHmamos
B cooOuwecTee

B @B AN SRR E B

1. Kakne opraHnamel OTHOCATCA K asToTpodam?
2. Yem opraHu3ambi-reTepoTpodsl 0TAKYATCA oT asToTpodor?

Muwessie B3aMMOCBA3N B coobuecTee. Bu yie agaere, 9ro paa-

Hblé BHJILI OPraHUIMOB B cOODILIECTEE OKAALIBAKOTCH TECHO
CBASAHHLIMH ADYD ¢ APYTIOM, HO BEAYIIEEe MECTO B OTHOIIEHH-
AX BAHHMAKT RUWESbLe CEAIU: OIlHI OPTAHUSMBI CJIVIKAT
muinell ApyruM u CAMH HCHOJB3YIOT B [IHINY APYIHEe opra-
HU3AMbI. BIArogapa MUINERLIM CBAZAM MeXK/1V OPrannsMaMu

B 9KOCACTEME MPOMCXOAHT HENPEPEIBHLIN Kpyzoeopom
seuyecma u nepedava snepzuu.

NMuuesan uenbk. CxeMy NUMEBBIX cBA3ell OPralEEIMOoR coobIiecres
MOYKHO TPeAcTABHMTE B BHIe Habopa MaPIIPYTOB, TI0 KoTo-
PEIM BEIECTBO H SHEPIHA NeDeAaInTCH oT o
K apyromy. Kampawit ns srux mapmpyron HaskIBAeTCH rig-

weaoil yensvio. IIpocrrim npumepom NHOIEBOH LEOH ARyysg-
eTCH TIOCAENOBATENBHOCTE: OJHOKJIOTOYHKE &

HOI'o OPra’HMaMa

om0 =1
KpPeReTKH — MUHIBHHBL — TIONeHN (puc, 78), Aopocan
B nuimesoil tnenwm ocymecTBisercs o
JTHOHA
MOTOK BEINECTEA W JHEPIUMM OT ogHOMN NpasgenmLrii




OAHOKNETOMHBIE
BOAOPOCTH )
- /
ﬁ-‘iﬂ.‘- §
KpeeaTkn MNuHrBvHb

Py, 78. Mpuamep nWLEBOR LLIENK

CNYHHT JHePI'iA COTHETHOT'O CBETA, KOTODPYI) PACTEHHA TpE-
ofpasyioT B OpraHIYecKHe BelleCcTBa.,

Muweesas cetb. [lna nwoboro coodecTBA MOMHO COCTABHTH CXeMY
BOEX MUIIEBLIX B3aWMOCBA3eH OpPraHMAMOB, JTA CXeMa HMe-
er gua cetn. ITuueean cems coodDIecTEA COCTONT H3 MH-
MepRIX nenei, Kadaad H3 KOTODRIX ABIAETCA KAaK OBl OT-
NeALHEM KAHAJIOM, [0 KOTOPOMY NepejaloTcdA BemIecTBO H
smepriaa (pue. T9). DTh KaHansl H30bpadiensl HA PHCYHKE
CTPCAKAMH.

PacTeRuA-apToTpOMEl IPOMIBOAAT HA CBETY OPpraHHYeCcKHe
HELIECTBA M3 HEOPTAHHYECKHE. JT0 OP2aHUIMBL-TIPOUIE0-
dumenu, win npodyyenmat. Bee gpyrue OpraHuaMEI-TeTe:
porpotdisl noTpedaaioT FOTOBRE OPraHUYECKHEe BEIIeCTEA. dTO
opzanHu3mMbl-nompebument, HIH KOHCY MEHMBL. K aum
OTHOCHATCH TPABDAIHEIE MHBOTHLEIE, XHINHHKH H NAPA3HTLL.
Opzanuamsi-pazpyuumeiu, Wi pedyyenmst, THTAOT
cA OCTATKAMHE DACTEHHIT I MHBOTHEIX, A TAKME NTPOAYKTAMH
SRHAHEIEATETLHOCTH RUBEIX opraEnaMos. Hun npenmyrme-
CTEEHHO SRINITCH DaxTepun W rpudnl. OHM paspylualT
CJOMKHEIE OpPraHMUecKHe BelecTBa A0 OPOCTHIX MHHEDAIER-
HBIX, KOTODHIE 3ATEM CHOBA HCIONB3YOT DACTEHHA 1714 Ipo-
M3BOJACTEA OPTAHHYECHHX BEIIeCTs.
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CocHoBwi
NANUNBLLME
(NdmHka)

Kneuwn
W Nyxoenbl

Pue. 79. Mpumep nuueson cetu coobuwecTaa
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[IMLLEBASI LIETb. MULLEBAS CETb. OPTAHW3Mbi-
NPOM3BOAUTENN, WK NPOAYUEHTbLI. OPFTAHU3Mbi-
MOTPEBMTE/NA, WU KOHCYMEHThI. OPTAHW3Mbi-

PASPYIUMTENW, WX PEAYLUEHTEI. KFYTOBOPOT BELUECTE
W NEPEOAYA IHEPTMM B COOBLUECTBE

BonpocChi

Y10 Taxoe NuiLesan uens?
Kakyo pofb B COOBLIECTEBE WIPEKOT ORIEHN3ME - NG 3EOLATENKY
Kakoea ponk B COOBWECTRE OPraHuIMOB-Das[yLIMTensa?
Bnarogaps Yemy B 3KOCUCTEME NMPOWCAOIIAT HETDEDEEH A ¥ T o8-
pOT BEWECTE W NEpejaqsa sHepran?

;g

N

ol

MogymanTe

MoxHo N cunTaTe Buocdapy camoin BONLIWGA SFOCACTEMGR, BRI -
4aKoLWeR Boe NpUROAHLIE CcONBLLBCTES HALLEA NNEHETH

|  [Ans Tex, KTo xo4eT 3HaTL Gonbue

B3aMMOOTHOLWEHWS OPradkaMoB B COOBWBCTRAX YDEIBHYaNHD SN0 -
Hil M MOMYT NO-Pa3HOMy CLNEABBATLCH B DAINMHYHEIE YCNOBWAK .

Tak, mexay ocobBaMK OOHOMD MNW Da3HbIX BUWOOE BOIHMEIET KOHKY-
PEHLYA 38 NWLLY, CRET, MECTa O0BWTAHWA W T. . B pesyneTaTe roHrKy-
PEHUMK MOXKET CHW3NTHCA YWCNEHHOCTE CCobel oaHOro Buaa Wnw
O0MH BUO MOXET NONHOCTLI0 BETECHUTE OpYIo@.

XUHWYEeCTRO — TAKOR TN BE3aMMOOTHOLWEHWA OPraHW3MOE, NpW Ko-
TOROM HpE,ﬂ,ﬂTﬂEHTEﬂH OOHOI BWda Noea=aeoT r'I[]E,ﬂ,ETEIEHTEHEFI nopry-
roro.

fapasuTiam — 310 HopMa OTHOLWEHWA, NPW KOTODBIX ODTaHM3MB G-
HOrg BUAA (NApE3NTa ) MUBYT 38 CHET NUTATENbHBIX BEILSCTE GRraHAi-
Ma OpYroro erMaa (xo3avHa). Napaantram ONvaok K xWILHWYeCTaY, oa-
HAKO, B OTNHMYME OT HACTORWENO XVILUHWEE, napa3nT He yOuneaeT xo3a-
WwHa cpaay.

HEEECTHG HECKONLKD OSCATKOB ThICAY BWMAOEB Napa3vTHAYEeCEdx AW-
BhIX CYLWEeCTs, u3 koTopex okono 500 sanATcA NapasvtaMmmn 4eno-
Bekda. B napazwTryeckue OTHOWEHWR MOMYT BCTYNaTh PACTEHWA,
HMBOTHBIE, rpBe, BaxTepu, a AN BURYCOR 3T0 BOOGLLE SAUHCTEEH-
HO BO3MOXHBIA cNocob CYLWWECTBOBaHWA, Tak K3k OHW ABNAKITCH BHY-
TPMKNETONHBIMM NapasnTamia.
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KopeHb 0nneTéd HUTAMMK
rprBHUULI TEK, YTO NPOWCXOOWT
o0MEH BELLECTBAMW MEX aY
knetTkamu rpuba v pacteHus

Puc. 80. MNpumep cumBuosa pacTeHnid u rputios

CylwecTByeT U E3aVMOBbLINGOHOE COTPYAHWYECTBO MEeX 4y OpradMs-
MaMK. NPUMEPOM MOKET CRYHKATE CHMOMOZ pacTeHuid (Npexae ece-
ro gepesbes) U rpntos. Mpubsl NONy4aloT OT AePeBLEB OPraHM4ackHe
BELIeCTRA |, B CBOK O4epelb, CO30a0T YCNOBWA ANA NyYWero norno-
LEHWA KOPHAMMK AepeBreR BOALI M MUHEpankHLIx coneid (puc. BO).

§ 21 « CoobwecTBa, co3paBaemMbie
YeJSIOBEKOM

L B B OO O N N N N

1. Kakue npupoaHbie coobuiecTea Bam U3BECTHLI?
2. Kaxk yenoBex MOXeT co3aaTe NnpupoaHoe coobwecTso?

MckyccTeeHHble coobuwecTea. Hapany ¢ ecrecTBeHHBIMH COODMIECT
BAMH, TAKHMH Kay Jleca, cTrenH, bDoaora, TYHAPEI H T. A
CYILIECTRYIOT H HMCKYCCTBEHHBIE coobDulecTBa, Co3gaBaeMBE
YeJOBeHKOM.

IMepBoOLITHEIH Y& TOBEK HA NPOTAMEHHHA MHOIHX ThICAYE
JIeTHIl MpaKTHYeCKH Beé, 470 emy Owjao HeobxXogHMo A8



SMANI, MAXOANT B AMKON npupoae. B ocHoBe ero XH3HH
Gwan conpareascTso 1 oxora., YnenessHocTs dTogeit 6uima
HOBQINKHA, 8 OPYARA TPYV/Ia — NPUMHTHBHEIMHE, [103TOMY 4e-
AOBEK HEe OKAGKIBAJ CePBEAHOTO BO3AEHCTBHA HA eCTEeCTReH-
HYVIO Cpely CBOero obntanna. C paspuTHeM ITHBMIHIAIIHM
M OVBEJIIMEHMEM MHCIHHOCTH K01 OTHOINEeHNA Ye/I0OBeKa
i NPUPpOaLl CYLECTREHHO HaMenanuces. Jlonm cramm omo-
MAMHIBATE AHKNX UBOTHBIX Il Bhlpal{NBaTE AJI8 CBOHX
HVMA HEKOTOPKE BB AKX pacTeduil. B ceaan ¢ aTuM ye-
AOBEK CTIS PAIPYILATHL CAOMKNBIINECH IPHPOJHBIE coobige-
CTBA 1 COINABATL HCKVCCTREHHKI® 3KOCHCTEME],

Arpobuouenoasl. Hanbonee pacnpocTpaléHHBIME HCKYCCTBEHHBIMH
DROCHMCTEMAMM ABJASAKTCH NOJH, OrOpojkl, CaAAbl, NACTOHIIA
(puec. 81). Ol CcORAAIOTCA A8 MOAYVUEHHA CeNLCKOXoaail-
CTBEHHOH NPOAVKLNK, NMOITOMY HAZLIBAKTCA azpobuoye-
Hozamu (OT rpey, azpoc — noae, Suoc — MHU3HE, YPHOZ —
ofuiee). Ha cerouamuanil 1eds arpoiHOMeHO3kLI 3AHHMAKOT
okono 10% Breil NMOBepXHOCTH CVIIN HAIIEH TJIaHETHI.
B HMX KpVIroBOPOT BEILECTE HEe3AMKHVTHIN, TAK Kak 0onb-
[IAH YACTH NPOAVHEILMKM N3kIMaeTCH YeloBEexkoM npu cbhope
vpoxkas. B peayawsrate M04HEM NOCTOAHHO NPUXOAHTCH 34-
DOTHTHLCH O MogAePEAHNN NA00DOAHA MOYAKI, BHOCH B H-EE
vaoOperusa, sectT Dopbby ¢ COpHAKaAMH, BPEAHTENAMH H
BoAe3HAMH CENhCKOXO3ANCTREHHRIX KVIBTYD H T. 1.

IKOCHCTEMBI TOPOAOB | APYIHX HACEIPHHBIX NYHKTOB TOME ABJIA-
IOTCH HCKYCCTBEHHBIMKI coobiecrsaMu. Yie cefiuac Homee
NOJIOBHHE! HACEJeHHA JeMJIH MKHBET B I'OPOJAX M HNOCEIKax
ropoOACKOro THITA, A B MPOMAIILIEHHO PA3BUTRIX CTPAHAX 3Ta
nndpa cocrasaser fonee 70% ., Tak, 8 Poccun g 1914 r. unce-
JeHHOCTh MOpOACKOro HACeJeHHA cocTaBaAna Becero 17,5% ,
i B HACTOALIEE BpeMA — OKoJ0 T8% .

B coppemMennnix roponax coamaioTcsa KoMdopTHEE yeao-
BHA AJ1A dKH3HH YenoBeka, OQHAKO V rOpOACKOH MKH3HH eCTh
H CBOH MHHVChI. 34TA30BAHHOCTh MOPOACKOTrO BO3OVXa, OO-
CTOAHHBLIN VM, co3faBaeMblil TPaHCIOPTOM, MPOXXHBAHHE
Gonsmoro koamyecrea Nonei Ha MaJTeHbKOH TEDPHTOPHE —
H3-3a JeHCTBHA 3THUX (PAKTOPOB ropokaHe HCILITHIBAIOT I10-
CTOAHHHH cTpecc, UTO OTPHIATENBHO CKASLIBAETCA HA HX
CAMOYYBCTBHH M 30POBbE.
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Ec:. 81. MNpumepw arpobuoueHo30s
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Pwc. 2. DBenererne ropona
1A TOro 91006l ECOPABATE 3TH HEJOCTATKH, B COBpEeMeH-
HOM TOpojie 1014 HB ORITE HE TOJIRKO VIOOHREIE MHIHIMA,
TpasHCOopT # pa3deoodpasEasd chepa VeIyr, Ho B BaaronpasaT-
Hag 118 AH3EF H 3I0DOEBH YeIOBEKSA cpela oOHTAHHA! WH-
CTHIF BO3IVXY, 38 TEHRIE VTOJIKH, I'le Obl KamAsuIi MOT B THIOH-
He OTIOXHYTH, 100vacs xpacoToll opupoas. ITosToMy B ro-
pojax A0IAHEB OBITh 3e1€Hble MACCHBBI, DADKH, CKBEDHI,
KOTOPBIE HE TOJIBKO c031850T 01aronpHATHLIE MEKPOKIHMAE-
THYeCHKHe U CAHATADHO-THTHeHHYeCKHEe VCJIOBHSA, HO H Oe1a-
¥)T HAIIH ropoia Goaee kpacusnivu (puc. B2),

CpagHeHMe eCTECTEEHHLIX M MCKYCCTBEHHbIX 2KOoCcHMCcTEM. Mexk-
OV MCKYCCTBEHHLIMH B BCTECTBEHHRIMH 3KOCHCTEMAMH HMe-
H/TCA CVIIeCTEeHHLBIe DAdTWYHA. Ba>kKHBIM CBOHCTBOM IIPH-
poaHoro coobllecTBa ABIHETCH Ero VCTOHUHBOCTE, T. €. CIO-
CcOBHOCTE HOPMAIEHO (VHKUHOHHDOBATL NOPH H3MeHeHHH
aROA0OIHYecKHX (hakTopoBs. A BOT VCTOHYHMBOCTE arpobHome-
HO30B HeBeaMKa — Oe3 ygacTHSA deJoBera coobimecTsa 3ep-
HOBBIX ¥ OBOIIHRIX KVILTVD CVIIECTBYVIOT He 6071ee roga, MHO-
rofeTHHX TPaB — TPH roja, NI0goBsIX KyasTyp — 20 ner.

F1aBHO# 0coDeHHOCTHID FOPOdAa KAk dKOCHCTeMBl ABIAET-
CA ero HeyeToHYMBOCTE JaXe Mo CPABHEeHHIO ¢ arpobnoleHo-
30M, HE TOBOPA YKe O eCTECTBEeHHBIX sKocHcTemax. [Iponc-
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XOAMT 3TO MOTOMY, YTO peryJHpoBaHHe BCceX NMpoIeccos B ro-
pone Gepér Ha cefa wenosex., Ecmu ropof no KAKHM-TO
NPHYHHAM DOKMAAKT MUTEIH, TO OH depe3 HeKoTopoe Bpe-
MA PA3PYITAETCH.

HCKYCCTBEHHBIE COOBLECTBA. ATPOBMOLIEHO3bI

Bonpocsi

1.

2.
3.
4

KEKHWE 3KOCUCTEMbI HAZLIBAIOT MCKYCCTBEHHbIMIUT [phBEAWTE NPUME-
Phl TRKMX 3KOCKUCTEM,

C Kakoii Lenbio Yenosexk Go3AasT MCKYCCTEEHHSEIE 3KOCMCTEMBI?

B 4&m paznmyne ecTecTBEHHLIX U MCKYCCTBEHHBIX 3KOCHCTEMT

BO CkONbLKO pa3 yBENWMWNACE YWCNBHHOCTE MOPOLCKOro HaceneHus

,_fnc:::m-'t 3a nocnegHme 100 ner?

NMogymasre

MoxHo nv cozgate GnaronpuATHYIC cpeny o0WTaHwA ON8 Yenosexka
B KpyNHbIX ropoaax? Y1o gna atoro Heobxogumo?

JagaHume

ObfcyauTe B knacce npobnemy 3arpRzHeHKs Oxkpyxawilen cpeib.
Hackonsko OHA aKTyansHa OUNA BAWETD HACENEHHOro NyHkTa? YTo, no
salUEMY MHEHWIO, HEOBXDAWMO CASNaThL ONA YAYYLLEHWA 3KoNoru4e-
CKOW CHUTYALMW B BALLEM HACENEHHOM NyHKTE?

3Haere nNn Bbl, HTO...
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ArpoSroLEHO3s! AAKT YenosedecTsy okono 90% nuweson aHepran.
OpaHaxo NpM HeNpaeinbHOM BEO8HWW CRNLCKOXOIANCTBEHHOrD Npo-
WIBOACTEA NPOWCXOAWT NOTEPH NACOOPOAWMA NOYBL, 86 3aconeHuve,
OMNYCTHIHMBAHWME OMPOMHBIX TEDPUTOPWIA U 3arpAIHEHME DKPYXAIOLLER
cpens . Maccoeoe CBeOgHWE NECOE N0 CeNbCKOX03ARCTBEHHBIE YID-
AbA NPUBOOWT K CEPLEZHLIM HEMATHMEHEIM W3MeHeHuAM B Guocde-
pe — HAYWHAETCA 3PO3NA NOYEL!, NOCKONLKY YAERKUBAWLLME 88 KOp-
HW OepeBbeB MCHYa3aloT, 1 Yaped HeKoTopoe BpeMnA elld HeaasHO 3e-
NEHBIA nanouadT npespawasTtch 8 DecnnogHyio NYCTeiHKD. Takas
YHECTh B NPOWNOM NOCTARNR MHOMTME DEMMOHBE HALWSR NNaHeThLI.



§ 22 . DKOCUCTOMBI NPUPOAHBIX 30H 3eMnn

#fllll'."*"'

1. Kakue npupoinkie 2okl Bam msmoeg T
2. NMosamy Jinm PO 300 HENjRE M T e bkl e e NG nUilsl pOCTe-

TRTE L Ly

B HC A0t 68 1L B % PR AEEMON T e T e Mo
A R 1T G T TR T P R A T T A I K, T ITET R Y O
PILAX 0o Horpeniee T m e .

Dlin S0 Mies JLIS0 BEAIIE LG (IO IO 30 [RICT e E P
sl scomseer, e peanoofpraien enuMnrneciKcne yeno
piat, ren pasioateies w opraaecicn i map. HinBoasinee
ACIIO BALOE [HVCTONT Y 1 TR T TR B T
MALTILEX LM HFTn Fhew vpaema Coarnasecis 06 DO0SA0BMCIVN, TOM B0OLTT VD
NI IR PRI e R MOy 1 1I|I|'IIHI.|'II"'{'|'E|-‘|H M ﬁﬂ'.ﬂ
preeer, Pl Sdomadie BipapaaJiinigit Yemms mamMoensiores m coor
gerrernan ¢ reorpaserecicod nrnporoi. Dro, menom 0Nepeib,
|:j||||u|,lul_.ln||-*l' RS Il X HIR] e

Mpupogamas 30K PEPPATORAN, IROPTOPHUE ET MY LCIETeH CXOAHLIM K
A MIPEHOCICH M VeI ORI IEME, OCODBIIOETHM A IOYBEL, pac:
PHERILHOCTH 1 e pornoro. mupin. Hassnnen apapopaisex
SO COOTRETETIYIT DR s 1 peobanionieil pRerurerh:
IO B POR S,

o scanprees oo, o mpspoJiisie. oL pRenoinraiores
paoan reorpaiecicnx nnpor (pae, 8:3). Takoe pacnoaosce:
A TEPWPOAIBEX  B0T1 TR WL OO 3ONAIbBHO-
entsio. Viannoll (paaniof possacins HHpoTnol s0nnIbL
FOCTE HIJTSETeH HAMe e NG COOTHOITSHRH Teln U BIArg oT
s naTopn i€ nomocasm deman,

B ropax 7O 0eTh IPAPOATLIE 301TLL, T LKO BX paciioao:
MO MO BNDECHT YHoe e O ITHpE yPHOR SOHAJBHOCTH, A CBAAN-
HO ¢ TEM, "UTO ¢ REICOTOR TEMITCPITY Ppa ROSJLY K0 ITRJLReT, 0 KO-
JIHAGCTRO OCRJLICON RODPRCTReT. Jro w onpeacanio Aech 3n-
KOHOMEPDHYK) CMOHY NPAPEIHBLEE 300 O HOJIHOXNCHA TOPRL L0
pepimiit, Takor MaMenenne TPUPOIIBIX YEI0BHE HadbiBa-
HIT @ BLCOIMNOL RORCHOC T BN,

NPUPOAHBIE 30HbI. LWWAPOTHAR 30HATBHOCTE.
BbiICOTHAR NOACHOCTDL
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Bonpocbi

—

1. | Y710 Takoe npupoaHas 3oHa?
2. | Kakve npupoaHbLIe 30H6! Bbl 3HaeTe?

3. | HYem MO¥HO OOLACHWTE HANW4YKME pasnuyMblx NPUPOAHBIX 30H HA Ha-
wern nnavete?

3anaHune

WMayuuTe pucyHok B3, CpasHWTe NPUPOAHLIE 30HLI Pa3HbLIX MaTepw-
kOB, OT 4ero MOXeT 3aRUCETE NNOLANL NPUPOOHOR 30HEI?

§ 23 « MpupogHbie 30HLI POCcCcUM

FEFd @ RP S BRSNS

1. Y710 Takoe npupogHan 30Ha?
2. Yem WHPpOTHaA 30HaANBHOCTE OTNHYAEBTCH OT BbLICOTHOR NOKCHOCTHT

PoceHs sagHMAaeT IepBoe MeCTo B MUPE 110 TII0MIALH TeppH-
TOpHH, KoTopada coctasaser 17 125 191 km®. Ha atom orpomM-
HOM OPOCTPAHCTEE BLIJIEIAIOT CASIVIOIHE NPAPOLHBIE 30HEI:
30HA APKTHYECKHX IIYCTRIHb;
30HA TYHIPHI;
30HA MeCOTYHIDEI;
30HA TAHTH;

A0HA CMEellIAHHBIX H MIHAPOKOJIHACTEEHHEBIX JeCOR;
JIecoCTenk;

CTEeNk;

30HA NYCTHIHHA;

30HAa cyDTPONHKOB.

Tarum obGpasom, B POCCHE OpeacTasienbl Bce 30HBI, KpPO-

Me 30H, PACTIOMIOFEHHBIX B IPEJeNaX TPOOHYEeCKOI'D H 9KBA
TOPHANBHOTO KAHMATHYECKHX ITOACOB.

3oHa apKTUYECKWX NYCThiHb. Ha camom cesepe Poceuu, Ha ocTpoBax
CepepHOTO JIEAOBATOTO OKEAHA HAXOONTCA 30HA APKIMUYLE-
cxux nycmviis (puc. 84). Boasman yacTs TeppuTOpHY 30-
HEl (B5%) noKpLITA NeJHuKaMH. B cepegnne geta sgeck TeM-
nepaTypa, KAk IPaBHJio, He IOAHUMAeTCH Goneine nATH rpa-
AYCOB BRIINE HYNA, a4 3UMOH onycKaerca 1o —50 °C., Kanmar
oueHb CYPOBBEIH, C CHIBHEIMH BeTDAMH, TYymaHaMmi. PacTH-



Puc. 84. 30Ha apETWHECKMX NYCThIHE W e oDuTateny

TeALHEIA B HBOTHBINH Mup Genen. Ha ckanax pactyT TOIL-
KO MXH H JHIITAHHWKH.

B aprTHYeCKOH NVCTHIHE ¥HBYT CeBEpPHLIC OJICHH, Deble
MeIBEIH, NOIAPHLIC COBEl H KYPONATKH, & HA CKANHCTEIX De-
perax OKeaHa CcellJATCA MOPCHEHe NTHIIBI: rarapKH, TYIHEH,
yaliku. B Cerepumom JlegoBwmToM OKeaHe BOAATCH YCaThie
KWTHI, TIJAeHH, Mop3iK, Denyxn (cu. pre. B4).

3oHa TyHapsl. A 306 MyHIpbl XapaKkTepHel KOPOTKOe OpoXJaai-
HOE JIETO W CYDOBAA AAMHHAA 3MMA ¢ CHIBHEIMH BeTpaMH
¢ Ceseproro JlegosnToro oxeaHa.
Ilo nofepese CepepHoro JlegoBHTOre OKEAHA DACIIONA-
raeTcA APKTHYeCKAR TYHIPA CO CKRYIHOH PAcTHTEILHOCTEIO
B BHIe MXO0B, Anmaiiaukos (puc. 85). Ha 10ore 30HLI pacnoo-
JMKeHA KYCTADHHKOBAA TYH/pa c Dogee oDRIBHOM PACTHTENL-
HOCTBE) — KYCTAPHUKOBEIMH HBAMH, KADIHKOBLIME Depeaa-
MH H TPABAHHCTREIMHE PACTEHHAMM.
B TvEOIpe mOCTOSAHHO XHBYT ceBepHbLIE OJIEHH, Geanie

KYDOIATKH, COBLI, BOPDOHE! (M. pHe. 82).
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Puc. 85. 30Ha TyHAPLI v eé obuTaTenun

3oHa necoTyHapsl. B aone aecomyndpul, B OTIWYHE OT TYHIDSI,

ndeTo GoJlee TEIIOE, 3MMAa XOMOAHAR W JOCTATOYHO CHEXHAaR.
BoNnBIIVIO 98CTE JeCOTYHADPLI 3aHHMAKT JAyra ¢ TPasAHH"
cTOM pacTHTeAbHOCTHIO. B 3TOM 30He BCeTpeuarTed Heboaw
mIHe o naomaid meca. OHE COCTOAT M3 CHOHPCHOH eIH,
MUCTBEHHAIE H cRORperoi Gepéakr,

JIyra meToM H OCeHBLIO CJAYIKAT XOPONINM MACTOMILEM 117
oneneit. B necoryvaape pacrnpocrpanensl nmecnsl. Ha aumy #3
MTHIL TYT OCTAIOTCA TOJMBKO KYPOINATKH ¥ Deskie COBbI.

F0Ha TAWrM pMeerT HaRBOIBIIYIO TIIOMAAL: OHA THHETCA OT 3analsod

14

rpaE#ie POCCHH BONIOTE 10 NobepesHii OX0TCKOro # fAno=r-
cKoro Mopeit. PacturenbHocTh 9TOH S30HEI B OCHOBHOM Npei
crapnTena Jecamu. OcHOBHAS MX MACCA COCTOHT H3 JIHMCTBER
HHUIE, TYTh MeHee paclnpocTPaHEHHBIMH ABJIAIOTCA COCHUD
REI& M £JIOBEIE JI€Ca, A THEME JIeca M3 THXTHI JH60 cHOHPCKOre
xeapa. Ha TEppHTOPHAX AAILHEBOCTOYHOIO I[IpuMopbLA Tak"



86. 30Ha Talnr 1 eé obuTartenw

AHe BCTREYAKTCH HEHLIE DASHOBHAHOCTH O2DEBRBER, IIDEMN-
CTABIEHHBIE AMYPCHHMM 0apxaToM H MAHLYKVDPCKHM ope-
xoM. HHUBOTHRIH MWD BOCTOYHOH TalIM MpencTaBieH cobo-
neMm, kabaproi, rmyxapaMu, pafuHKaMi, MHOMrMEMH BHIAMH
BOJONJIABAKIIMX OTHI 1 peiD. B eBponedckoy Talire 3XUBYT
Jock, Denka, aagn-denAK, IIyXapd, pa0UMKA U IpVIHe X¥H-
soTHEIEe. llIMpoko pacnpocTpaHeHABIMHA TASKHBIMH BH/IaAMH
ABNANTCA OVPBIH MeaBeas, pocoMaxa, Peich U Ap. (puc. 86).
BDI’ETH TAHTA ¥ HACEKOMBIMEH,

JoHa cMelaHHbIX W LIMPDOKONMCTEEHHLIX NeCOB HAXOAHTCHA HHHee

Taiiry (puc. 87). llna cesepa 5T0il 30HE XapaKTepHEL Jeca U3
Oepessl, OCHHEI, OJBXH, €JIH H COCHBI, & [AJH 0Ora
IIHPOKOJIHCTBERHLIE Jeca, ofpasoBaHHBIE AYDOM, KJEHOM,
JIHUMIOH, AceHeM u JIp.

JuBoTHRI MEp pasmoobpased. 3pech obuTawT 3yop,
jaock, KabaH, BOJMK W Ap.; M3 OTHI, — HBOJATA, AATALI, Aybo-
HOC ¥ p.
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Puc. 87. 30Ha CMELWaHHLIX W WAPOKONUCTBEHHLIX NecoB U eé obuTarend
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Puc. 88, 3oHa cTenal v ee oburatenw

JNlecocrenHana 30Ha ABJAETCH nepexoilHbIM YHACTHOM OT JIECA K CTEIIH,;
COOTBETCTBEHHO, HA HEM MOHO BCTPETHTEL DACTEHHH H FHH-
BOTHBIX, XapaKTeEPHEIX H INH NecHO, B AT CTEITHOH 30HBI.

30Ha cTenei B Pocown 3aguMaeT JOCTATOTHO HEDONBITVID ITIOITA,
3AXBATHIBAA 10T EBPONCHCKON YACTH, A& TAaKMKe 0r 3anagHon
Cubupn. [pakTiyecKH Bee CTENTH celvac pacnaxansl. Eere-
CTBEHHBIH DACTATENLHEIN W MKHBOTHBLIT MHD, XapaAKTEePHRIH
AJA 3TON 300K, COXPAHWICH TONBKD HA OXPAHAEMEIX VUACT-
KaXx — B sanoseganEax (puc. 38).

JOHbI NONYNYCThIHL M NYCTIHL aanuMalor B Poccun odens HeBOIb-
my) TeppuTopHi. PacTHTEIbHBIN MHpP 3THX 30H CpaBHH-
TeJibHO DegeH. 3jech MPOUAPACTAT PACTEHHSA, [IpHcIocoD-
J€HHbIE K YCJIOBHAM HEJOCTATKA BJATH, — PalJIMYHbIC 3714
KW, TOJABIHHM, COTAHKHA H AD.
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Puc. 89. 30Ha NYCThiHb W 88 ofinTaTanm

{:PE'I[H FHHBOTHBIX B INOJNVIOVCTREIHAX H NYVCTBRIHAX MHOIO
PPRISYHOR. JTO TYNIKAHUWKHW, CVCIWKH, Zafll-pycak, nec-
gyaky. Ha xMIMHUKOB BCTpeUAlTCH BOJIK, JHCHIIA, Bapeyk,
XOpEK, & U3 NTHI — calXa, KPeueTKa, }KaBopoOHKH; Ha TIpe-
CMBIKAKIITHXCH HAIOIEPHUL-KRPYTINOMNJIOBEH, VIABUMEKM,
amen (puc, 89).

doHa cybrponuwkor. B PoceRy TEPPUTOPUA 30H bt cybmponuxos He-

BEJMHKA — 3TO YAKAA YacTh HpHOpe:xHol cyium v Yéproro
mopsa ao rop Kaeprasa n Hssainiii 6eper Kprima. B atoil soue
3UMEl TPAKTHYECKH HeT. PacTHTenbHBIN MHp atoll 30HR
o4eHL pasioobpasen u boraTt (prc, 90).

S1eck PACTYT HIMDOKOIHCTBEHHEIE JeDeBRA — AvHbI,
KamTanbl, OYKH, BEYHO3ENEHbIE KYCTAPDHHKEHN! JABP, pOIO-
AeHJIPOHEL], CAMUIIHT W MHOTME IDYTHE DACTEHHA, B TOM “MHC-
jle IPUBE3CHHBIE H3 ADYTUX CYDTPONMHYECKHX 30H e M.




Prc. 90. PacteHus 30HbI cyBTponukos

B necax MOMHO BCTPETHTL MeabBeeil, BOJIKOB, JIECHEIX
KOTOB, DapeyKoB, MAaKAJI0B, MHOIO I'PbI3YHOB — DeJIOK, MBI-
mei, ects amen. B eyOTponERax HBET MHOTO BUAOB IITHILL
H HaceroMeIX (puc. 91).

PacTuTenbHEIl M KUBOTHLIH MHP B PA3HBRIX perdHoHax
ONHOH NPHPOAHOH 30HLI MOMKET CHJILHO OTJIHYATHCH B 34-
EHCHMOCTH OT KOHKEPETHBIX YCHIOBHH Cpeabl JaHHOH MecT-
HOCTH.

NPUPOAHLIE 30HBI POCCHMM: 30HA APKTUYECKMX NMYCTbIHb,
30HA TYHOPLI, 30HA NECOTYH/PbI, 30HA TAWAMM,

30HA CMELLUAHHBIX U LUMPOKONMUCTBEHHLIX JIECOB,
NECOCTENHASA 30HA, 30HA CTEMNEW, 30HA NONYNYCThIHb

M NYCTbiHb, 30HA CYETPOMWKORB
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97, KUBOTHRE 30HKI CYDBTPONWMKDB

Puc.
Bonpoce!
1. | Kakue nprpoaHLIe 30HB! PACNONOKEeHE Ha TEDPUTOPUM HALIEA CTPANLI?
2. | Kak pa3nn4aeTch BWa0cBOE DOrartcCTED PAa3NWHHbIX I0HT
3. | Yem o6yCNOBNEHO PasnMyne BUODE PACTEHUA U KNBOTHBIX B PAIHLIX
NPUPOaHBIX 30HAxXY
4. | NpueeauTe NpUMEDR PACTEHWE M XMBOTHRIX Da3HLIX NPUDOAHLIX 30H
Poccun.
o
JagaHun

MNoproToesTe coObDLWEHKE O XaDaKTEDHbBIX 0COBEHHDCTAX NDUPOAHON

1.
30HL, B KOTOPOW Bbl XHBETE
CpagHuTe ycnosva AsyX NOGbix NDUPOAHLX 30H HALWEW CTPaMbI U co-

2.
oTHECHTe MX C MHOrooBpasuem BUAOE PACTEHWUMA U XUBOTHLIX, KOTQ-

piie Tam 0BUTaKT.

L

146




§ 24. Xo3nCTBEHHAN AeATEeNIbHOCTb

.-F-'lli

yenoseka B npupoae

am @ s @ nES

1. 410 TAKO8 OKPYXAKMLOR cpena?

2. Kaxwe anhbl X039

ACTREHHOI AEATeNEHOCTH YenoBexa Bbl anaere?

Yenonelk SKABET B OKPYIKeRnd Tej NpHpoibkl B ABIAETCH
e yacThio, AL HeoBeRa, KaKk H XXH3Hb Npyrux OpraHH{a-
MOR. SABICHT OT YOJIORWI 0K pysRawinei cpebkl — J0CTATOY"
HOT'O KOJAWMYCCTBA NHIIH, BO3AyXa, Boabl. Bece BHAK HA Ha-
el naanere npuenocadinBaioTed K cpeie o0HTaHuA, K Me-
HAKMIMCH VOJOBIHEM JKH3HH. TonekKo YeJIOBEK B IIpOIecCe
CROCH AeNTeLHOCTH NpHenocabansaeT cpely cBoero obuTa-
HiA K cODCTREHHBIM HOTPEOHOCTHAM.

MepsoOwTHEI ueloBer, HCOOMBIOBABIIMMA NPHMHATHB-
HEIE OPVJAHA Tpyaa, nodnipapmmi cebe nuimy cobuparenb-
CTBOM Chelo0HbLIX PACTEHHH B 0XOTOH, OKA3bIBA He3Ha4YH-
TeNLHOe BINSHHEe HAa npupoay. C pasBHTHEM CeJBCKOI0 XO-
aANCTHA ¥ HUBOTHOROJACTBA BO3JeHCTEHE HA OKDYVAKIIIYIO
Ccpeny CTAHOBUIOCH Beé BoJee cyllecTEeEHHEIM. B HacToAee
BpeMsa, obnajgad CcoBpEMeHHBIMH, MOIMIHBIMH CpPeJcTBAMH
NPOM3BOACTEA, YEJ0BEK PASBUBAET PASIMYHEIE BUILl X03AH-
CTBEHHOH MeATeNLHOCTH, TIOJHOCTRIO MPeoDpasyd OKpY AR -
VIO TPHPOAHY O CPeay.

Ceancrkoe xoaalcmeo CBAZAHO ¢ NPOM3BOACTBOM IIPO-
AVKTOB PACcTEHHEBOACTEA M KHBOTHOBOACTBA (pre. 92). B cea-
M ¢ poCTOM HaceldeHHWH 3emid TpebDyercs Beeé Dosbimie npo-
AVETOBR nutanus. CraegoBaTelbHO, HNPHXOAUTCH OCBAMBATE

Puec. 92, CanbCroX03aRCTREHHBIE 32MNA
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Pwc. 93. PoiiHDe X038RCTBED

HOBBIE TPHPOMHEIE TEPPHTOPHA T04 noias |1 nactoinma. [Mpu
HEPALNOHAABHOM BEASHHH CeNBCKOre X03AHcTea NOaA Teps-
HOT CBOE MICIOPOAHE H CTAHOBATCH HEOPHI'OAHBIME JJTA KY/Ib-
TYDHBIX DACTEHHH.

Jdecnoe xo03ailicmso cBA3AHO ¢ BOCHIPOMABOACTBOM H He-
NONh30BAHMEM JIECHBIX PECYpPCOB, B UacTHOCTH ¢ JecOBOI-
CTBOM, JNeCOpAsBeNeHHEM ¥ JIeCO3arOTOBKAMHW NS aepe-
BoOBpabaThiBaOMEH TPOMBIIITEHHOCTH, 8 TAKKE CO chbopom
H IIPOHM3IBOJACTEOM TOIMIHBHOMN JPeBeCHHL U T. J.

Poiroe xo3aldcmeo CBA3AHO ¢ Jo0LIYel 1 pazBReeHneM
MPeCHOBOJIHBIX H MOPCKHX BOJAHBIX OPTAHN3MOB: Phil, paKo-
00pa3sHLIX, MOJJOCKOB U T. 1. PrifiHoe xo3sitcreo aeJINTeH
Ha MOPCKOE M IIPECHOBOAHOE PRIDOJIOBCTBO H AKBAKYILTVDY.
“CNM NPOMBICIIOBOE PRIDOTOBCTHO TIOAPA3YMEBAET A00BYY
BOAHEIX OPrAaHW3MOB B eCTECTBEHHKIX YCIORMAX, TO NPH AK-

Puc. '.—lf!_, . lopoackan cpena
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BAKVILTYPE BOJAHBIE OPradMaMbl BRIDALLABAIOTCA B cremm-
ABHO COBMAHHLIX HCKYCCTBEHHBIX YCIOBAAX (puc. 93).

C gaXabiM OJOM CTAHOBHTCH OobLie NPpOMEIIIITEHHBIX
npeanpusTiii. 1Ipu aTom Co3AIOTCA HOBLIE BELLECTBA, KO-
TopBIE HEBOIMOMKHO PaspyHIdTh OHOJOrHYecKuM OYTEM
(HanpHMep, MHOrHE nJAacTMAacchl), 3arpasHeHue cpeibl MpH-
obpeTaer Bee HONLIITNE MACLITADLL.

Vike ceiivac G0JLIIaA HacThH HACEJeHHA HAILIEH IMIAHETbI
sxupéT B ropoanx (pue. 94), Bricokas KOHIEHTpalHU#A Jio-
geft, MPOMBILLIEHHOCTH B TPAHCIOPTA B rOPOLaX HensbexHO
BLIZLIBAGT VXV/LIEHHE YOJIOBHN HH3HH YeTOBEKA. IMponcxo-
AMT FATPABHEHHE BOJAYXA W BOALL, NOBLIIIAETCA IIYMOBOH
(hoH, BOZPACTAIOT CTPECCORRIE HATPYIKH H ODIIHH TeMII A H3-
Hi. Bed aTo HeraTHBHO BAMAET Ha COCTOAHHEe 3J0POBBA I'O-
POACKOIO HACETeHMH.

OTpHIATEALHOE BAMAHHE X03AHCTEEHHON JeATe/ IbHOCTH
HeJOBeKA He nMpoxoadT Deccne/lHO AI# HNPHPOALL. Ye10BeK,
KAaK YACTE NPUPOJIEI, CAM HAHOCHT €H BPEJ H CAM e cTpala-
2T OT 3Toro.

CTpeMach K yJIyULIeHMO YeI0Bri cBOeH #HUIAH, HejJ0Ber
OOCTOAHHO HAPALIMBAST TEMIThEl MATEPHATRHOTI'O opoH3BOO-
eTBA, HE 3aIVMBLIBAACE O TOCTEACTEUAX. [Tpu Takom noaxone
OOMBIIAS YACTE B3ATHIX OT MPHPOALl pDECYDPCOB BO3Bpalia-
ercAd eil B BUAE OTX040B, 98CcTO AJOBHThBIX HJIH HEIPHIOA~
HBIX 8 YTHAHZANHH. JT0 CO3088T yrpo3y CyIecTEOBAHHIO
u Ouoctepsl, ¥ cAMOro YeaoBeka (pHc. 95).

RarpasHeHHe Cpejikl NMPHBOAUT K DA3THYHBIM aabosera-
auam yenopera, B XX—XXI ss. crasn Gojee pacnpocTpa-
HEHBI AJJePrHYecKHe PeAKIIHH, XPOHHYEeCKHE aafoeBAHHSA
NUIEeBAPHTEJBHOTO TPAKTA M ABIXATEILHEIX nyTeil, OHKOJ0-

ravecKkne aaboeBaHmus.

Taxue npobaeMsl, Kaxk [epeHAceeHAe, 3IArpASHEHHE
OKpyawmeil cpejkl, HcdepnadHe MPHPOAHBIX pecypcos,
ONyCTLIHMBAHKE, 3aCOJEHHE W pa3pyleHne NoUBeHHOTO To-
KpPOBA, COKpANIeHMe TLIONAY JecoB H MHOIHE ApYyIie, He
BO3MO#HO pemnTh De3 npeoioeHHA norpefHTeNTLCKOr0 OT-

HOLLIEHHUA ¥ TPUpOLEe.
Kas bt Ma HAC JOJKEH OCO3HATD TO, UTO NMPHPOIHKE pe-

cypehl HAMed 1JaHeTH BeCchMA OrpaHHYeHHB] (puc. 96).
Taxae HE0BXOAMMO YETKO YACHWTH, YTO HADYVIIEHHE 3aKO-
HOB NPUPOLLI HeH3DeHHO BeeT K rubenn yenoBedYecKol nu-
praMsanMi. Bor noueMy 3HAHHE 3AKOHOB npupoisl Heoixo-
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Pwc. 85. 3arpasHeHue cpefbl
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AHMO KAXA0MY 4JIeHy oDecTBa M KAMALIH JOMKeH HX cob-
moaaTk. Tonbke B aToM ciaydae MBI CMOIKEM COXPAHHTE
MHOrooOpasue npupoasl, Bee e H0rarcTea ¥ NepejaTh ux Ha-
IIHM NMOTOMKAM, KOTOpbLIe OYAYT MHTE HA HAIIEH NpPeKpac-
HOH maadere,

XO3ANCTBEHHAR AEATENLHOCTb.
CENbLCKOE XO3AWCTBO. NECHOE XO3AWCTEO.
PbIBHOE XO3WACTBO

Bonpocsi

1. | Kakue uameHeHus NpoucxooaT e npupone B pelynetate neqarensHo-
CTw 4enoeeka?

2. | Kak M3MeHeHus B NDUPOE CKA3LIBAIOTCA Ha KMIHN Yenoeexa?

3. | No4emy 3HaHWe 3aKOHOB NPUPOOLI HEOBXOLUMO KaM oMy Yenosecy’

Mogymaiite

tlme MY HENNOBEK, HAHOCH BPE NPUPOLe, CaM Xe CTpagaerT oT 3toro?

8 25 = OxpaHa npupoasi. Oco6o oxpaHaembie
NPUPOAHLIE TEPPUTOPUN

B EE SRS

1. Y10 3Ha4YWT OXpaHaTeE Npupoay?
2. Kaxme oxpassemsie NpUpoaHsLIe TEpPUTOPHUK Bl 3HaoTe?

Oxpana npupopgbl. Yeaosexr, ABIAACH YACTLIO NPHPOALI, MOMKEH
FHUTH 0 e¢ 3axoHam. Jnaub Bo BeéM o€ MHOroOGpAZHE AB-
AAETCHA BeIHYained obimeyenoseveckoil eHHOCTRIO 1 Ve10-
BHEM CYIIECTBOBAHHSA CAMOrO Y€/10BEKA. JTY LEHHOCTE 9210~
BEK NOJIMeH OXPAHATE.

Oxpany OpHPOALI OCYIIECTBAAIOT PAIHBIMM cHocobaMH.
B mamie#t cTpaHe NPUHATE! JAKOHBI, 3ANPEIIAOIIHE COBEp-
IIATE JeHCTBHA, KOTOPhIE OKA3LIBAIOT OTPHUATEILHOEe BAMA-
Hie Ha npuapoay. Ha ocHOBe 31HX 3akoHOB yuénble paspaba-
THIEAKOT HOPMEl [QOINYCTHMOI'O COAEPHEHHA BpeIHBIX Be-
IecTs B BOJde, BO3AYXe, NPOAYKTAX THTAHHA. CoTpVYaHHEKN
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cAHNUTAPHO-3TTHIEMHOTOIHHECKHX caykd caeaAaT 3a codaio-
JeHHeM YCTAaHOBIEHHBIX HOPM, KOHTPOJIMPYIOT coepianHe
B BOBAYXE W BoJle DA3THYHBIX BELLECTS.

Ponb 3aKOHONATENLCTBA B OXpaHe U PanHOHAABHOM HC-
[0 L30BAHMT NPUPOALI BesnKa. OJHAKO MHOIOE B aTOM A€JIE
3ABMCHT OT OCO3HAHHA KarKAblM YeJ10BeHOM HeObXOAUMOCTH
BepeHOr0 OTHOLIEHHA K ORpYIKamIei cpeae, OTBETCTBEH"
HOCTH 34 eé COXPAHEHHE,

CospeMeHHOMY 4YejopeKy HeobDXOLHMO IOHHMATE [eH-
HOCTEL IPUPOJLI, 3HATE B cODIHOgaTh MMpaBH/a palHOHAIBHO-
o MPHPOAOIO/ILIOBARKA, TOHUMATE BAANMOCBA3E OKPYHAK"
[eit cpensl U 310POELA Ye0BEKA, 3HATh AKOJOTHHECKHAE IPO-
BreMBl CBOEH MECTHOCTH, CODJHJATE NpPARHIA NOBEIEHHA
B IPUPOLE, VIACTEOBATL B OOIECTBEHHO HOTe3HOH paboTe 1o
H3VHeHHI0 B 0Xpane NPHpPOALI CBOeH MeCTHOCTH.

Dcobo oxpaHsemMble NPUPOAHLIe TeppUTOpUK. B peayabTaTe Aesd-
TEIBHOCTH HYeJ0BeKa RaTacTpoduiecKl YyMeHEIIaeTCH BHIAO~
poe pazHooDpasHe pacTEeHHH H MHBOTHBRIX. YyeHbIe CHHTA-
10T, 4TO HA HAIDeH MaameTe exeJHeBHO HeUe3zaeT HECKONBKO
BH/IOB pacTeHH# ¥ JKUBOTHEIX. MHOTHE BHLI HAXOAATCH Ha
rpaEd HCYe3HOBEHNWA M HyH¢aloTeA B oxpane. [lna ux sangH-
TRl co3famTeda ocobo oXpaHAeMble TEDPHTOPHH — YYACTHH
eMJAM, BOAHON HDOBEPXHOCTH M BO3AVIIHONO NPOCTPAHCTEA
HAl HUMH, TJIe pPachmoJarawTcia NOPHPOJAHBEE HKOMIJIEKCH
¥ 00BEKTEI, KOTOPLIE HMeT ocoboe TPUPOAOOXPAHHOE, HA-
VUHOE, KYJILTYPHOE, 3CTETHHMECKOe H 03L0POBHTENBHOE 3HA-
ypane. PemenmaAMy OPpradoB roCyIAPCTReHHON BIACTH OHU
NOMHOCTED MAM YACTHYHO H3BIMAKTCA H3 X03AHCTBEHHOI'O
HCOOWBLIOBATHAA, ¥ O3 HHX }"HT&EIEBJIHBEETEH PE}RHH D0~
6ol oxpaHsl. I{ HAM OTHOCATCH 3AMOBEIHHKH, BAKAZHMKH,
HAIHOHATLHEIE IAPKH 1 IAMATHUKY NTPHDPOLLL.

Janoeednurx — obBINpPHAR TEPPHTOPHHA, HA KOTOpPO# 3a-
DpelleHa He TOJNLKO JIIdas X03AHcTBeHHAS JeATeThHOCTh, HO
Jaxie HaxoM(genre Togelt 6e3 cnenHalbLHOrO paspenreHd.

Faxaznuk OTIHYAETCH OT JANIOBEJHWKA TEM, YTO B HEM X0~
agiicTEeHHAR NeATeBHOCTE HeN0BeKa He sanpelleHa, a Jnilb
orpaEMdeHa. B 3apMCHMOCTH OT MEJIH CO3NaHMA B PA3HBIX
3aKAZHHKAX CYIUECTRYIOT PA3HEIE [1PABHILA.

Hayuonansuslli napx OTJIHYAETCA OT 3aN0OBEJHHEA
TeM, Y70 ero MOr'yT HOCeIlATE TYPHCTE NIPH YCI0OBHH CTpOT0-
o ﬂﬂﬁﬂlﬂﬂEHHH NpaABHAJ NOBEeJEeHHA.
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Hamamuur npupodst — o onensh Heboabinan mo wio-
A ocobo ox panseman reppuropus. [TaMsarnmroM npupo-
AL MOMET GLITH OUEHE CTAPOE JCPEBO WK PPV Deakny
A0A OTOH MECTHOCTH pacTenuil, Bojoina, neobLiiHLIi pos
HHK 1 T, 1,

Hexkoropeie ocobo oxpanseMbie NPHPOJIHLIE TERRATODM#
OTHOCHTCH K ﬂﬁ'lnl-‘l‘."I"HM BCEMM HOD TP OO HR GBI,
lVocypaperea, Ha TePPUTOPHH KOTODKIX DACTIOJOMEEHEL 06
CKTBl BCEMUDHOIM HACHSAHA, DEPYT HA ceba obA3aATeNbLCTRA
mo ux coxpamennw. Ha reppuropun Poceniickon Pegepa
ILHH HAXOAMTCA BoceMb TAKUX ofrbexTor. B cocrar nockmu
DﬁFbFH']'l'FH HOEMIEYH IO ||1:|]_.|_E_}|;}I,!I||H;||‘f1 HACTTEAHMH HO TeppToe-
pun Pocenn mxogar 11 aanopeuusos, 4 HAIMOHAIBHBIX
napra u 3 denepanbHeiX aakasiuka. Hanpumep, B cocTan
ODLeHTA BCEMUpPHOTO NpHpoAHOro Hacnegns «Ousepo Bai-
Kane (puc. 97) sxonar Balikanscrkuwin, Bapryvamuckuii, bai-
kano-Jlesckmnil aanosepmnmicn, [lpubaikansckui, Sabaii-
KaabCKHiE B TyHEMHCKMI manmonadbubie napkd, Kaban-
CEKUH H PponHXHHCKHHA 3aKA3HHKH,




Puc. 98. MOCKOBCKWA 300NapK

BaskHas posb B cOXPAHEHHH PEAKHX BHIOE ODHHALTEARNT
GoTAHWYECKHWM CAIAM ¥ 300TapKaM, Tae H3yHalnT ocobeHHO-
cTH BHOMOrMA peAKHX BHIOB H 3aHHMAKTCH HX pasBefleHH-

eM (puc. 98). '
BoTaEHUYeCKHe CAJLL M 300MADKH O00rallarnT MecTHY

quiopy B (payHY HOBRIMH IpeJCTABHTETAMH DECTHTEJIBHOID
M 3MBOTHOro MHpa. OHH ABIAITCH He TOABRO HAVUHO-HC-
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noBUAX OCBELLEHWA K yBnaxHeHus, C aT0R Lenso MOXHO CO3AaTb He-
fonsiLne BOA0EMBI C gnaromnoBnBLIMY PACTEHWAMA MECTHOW GNop.l,
a Takxe anbnuHapuK, HA KOTOPLIX BbIPALUMBATE 3ACYX0YCTOWYMBLIE
pacTeHus.

YrpaleHuemM nioboro caga SensoTCA KPackBo UBETYLWWE Aexkopa-
TMBHBIE DACTEHUA, TAKWE KaK TionbnaHsl, HEPUWCCBI, NMWOHE, MPWCHI,
pO3bl, MEOPTMHLL, XPU3aHTEMBI, HNOKCH N MHOTWE APYrve. Yaa4Hben
nonbop pacTeHny MOXET ofiecnedYnTs WX LUBETEHWE C paHHen Bec-
Wbl 10 NO3OHER OCeHK. WX 3cTeTuyeckan NpUBNEKATENLHOCTE Aa-
BT BD3MOXHOCTE BUOETh, MOHUMATE, NPOYYBCTBOBATL KPACOTY pacTe-

HIHK,

§ 26 . Mnavera 3emns — Haw oOWMKA AOM

pEER B EEEEEw

1. Y10 HasmBeaeTcA Guocdepoirn?
2. Kaxoeo mecto yenosexa 8 Guochepe?

3emna — nnaxeTa ConHevHon cucTemsl. Mu xusém Ba 3emre, KO-
Topads ABIAETCA OJHOH W3 [UIAHET ConHedHOH CHCTEMEI.
VHHKAILHOCTE 3T0H MJIAHETh! COCTOUT B TOM, YTO TOJABKO HA
Hell cIoEHANCEH VCIDBHA, HeobXoaumMble A1 3apoxIeHnA 0
pPA3BUTHA jEAaHEH. Bo3MOIKHO, B JATEKOM KOCMOCE BCTh ILJ1a-
HETHl C0 CXOAHBIMH YCJOBHAMM, HO paccTOAHHE A0 HHX HA-
CTOJABKO BENHKD, 94TO YE0BEK HE CMOHET HX OCROHTE.
CrenoBaTeMbHO, eIHHCTBEHHEIM JIOMOM [JIA 4Yel0Bete-
CTEA MOJKeT GhITh TOMLKO HAIIA NaHeTa Semmus (pHc. 101).

MuorooBpasve xn3nu — obuweyenoseyYeckas UeHHOCTDb. Camoe
HEHHOP ¥ BAXCHOE, YTO cyllecTBYeT HAa 3eMJse, — 3TO HH3IHB
BO BeéM eé MHoroobpasun. Beé B mpupojie HAXOAHTCHA BO B3a-
HMogeiicTerH. Bee sKHBLIE OPraHM3IMbl npucnocabInBalTeA

K YCIOBHAM OKDYHAIONIeil CPeibl M CAMM BIHAIOT HA Heé.
Yanoper, B OTTHYME OT JADYTHX AHBBIX OpPraHHaMoB, B IpPO-
necce cRoel QeATENLHOCTH NpHenocabnuBaer Cpety cober-

BeHHBLIM norpebHocTAM. X03AHCTBEHEAR neATeILHOCTE 4eN0-
BeKa, ec/iM OHA He OIIMpAeTCH HA 3HAHHA 3aKOHOH MpUpPOakI,

OPMBOLMT K PA3pYIIEHHIO CHOMKHBIIHXCA B npHpoie SKOCH"
159

———




Puc. 101, Nnavetra 3emna — Haw obumia aom

CTEM, COKpallneHnio BHOpazHooGpaZHA OPraHuIMoB, BXOLHA-
IMX B UX COCTAR,

BuiMmuapanHe BHAOR ATO ECTECTBEHHLIM IROJTIOIMOHHLIN
[NPONECe, HO COBPeMEHHBIE TeMIIbl COKpallelinsa GuopasHo-
obpasMda HA MIAHETe MPHHHMAIOT YIPOKAKIIAEe pasMephl.
DKOJOIrM VHEAZEIBAIOT, YTO MPOHCXOAHT HAPYLMIEHHE MpOLIec-
COB eCTecCTBEHHON cCaMOperyasinun B bnocepe, W 9TO CTATO
OJIHOW M3 BAMKHENIINX 3KOJOTHYecKHX npobiem usenoseye-
CTBA.

MecTo 1 pornbk 4enoeexka 8 buocdepe. Yenoser npucsona cebe rop-

noe umAa — Yenopex pasymabli. Kak pasyMaoe cylmiecTBo,
OH CTAJ NOHHAMATB, WTO ABIAETCH JHIOL CIHHM H3 BHAOR
B CO03¥HON cucTeMe DHocthepsl. UH TECHO CBA3AH C JIPYTIHMH
MHMBBIMH ODPraHHAMAMH H ¢ VCJIOBHMAMH OKPYMAKIIEH cpe-
nel. HaHoecH Bpe] NpHUpoie, paspyillag oKpyXAawnIyvio cpeay,
YEIOBEK CAM CTPALAST OT 3TOr0.

Mgl nocToARHO TOBOPHM ob oxpase npapogsl. Ha camom
Jlene caeayer roBOPHTE 0D oXpaHe HeJ0BEKd KAK BHIA H 34a-
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IHIIATH ero oT HepasyMHBIX JeicTBHH caMOro “eJoBerda.
Buocdiepa MHIIHOHE! JET cyIIecTBOBANIA H PASBABANACE Hea
Hae, HO, ecan Oymer paapyloeHa Hama cpeaa oOMTAHMA,
we 10BEYeCTRO NOTHOHET.

Yrobel IPeAOTEPATHTE DELY, HEODXOOHMO He TOJNBKO H3-
MEHHTE NPOMBIIIIeHHLIE TEXHOJIOrHHW, HO H — B MEpRYVIO
ouepenp — MepecTponTh COOCTBEHHOE coananne. Heobxonm-
A0 CHACATE YeJ0BeEA OT CAMOTO ceba! Ilna aroro Hy»HBI HE
ronbKo aHaHnd. HeoOXoAMM0 MOHAThE H OCO3HATH, HTO M I
asnseMcs wacreio Guochepsl, cyanda KOTOPOIl 3aBHCHUT OT
neiicTBuil KAMXI0ro U3 Hac.

MNAHETA 3EMNS — HALL OELUMA AOM

Bonpocel
1. | B um 3axmioNaeTcn YHUKANEHOCTb NNaHETL 3em na?
2_| Kakoe aHadeHne MMEET MHOrooBpa3ne KuaHn Ha Haulen nnasvere?
3. | Yem yenosek oTRMMAETCA OT ADYIMX XHMBbIX CYLUECTE?
4.| Kakosa ponk 4enoBexa Ha 3emne B HacTOALLeE Bpema?
5. | Mouemy skonorn npeaynpexaaoT of onacHoCcTH M fenu yenoeeYye-
cTea?
"
Moaymaiite

Kax mMoxH0 06 bAcHWTE hpasy «Heobxogumo cnacaTe YENoOBeka OT Ca-
moro cebs!=7?

KpaTxkoe cogepxaHue rnasbl

@ B % % F P S FEENE R

HHanE yeaoBeKA, KAK W FH3Hb IPVIHX OPraHAaMos, da-
BHCHT OT VCJIOBHI OKpy:HAKMed cpegn — I0CTATOTHOrO
KOJHYECTBa MHIH, BO3AYXa, BOJEI H T. X.

B 3aBHCHMOCTH OT YCIOBNI cpefibl Ha HALIeH NIAHEeTE BbI-
AeNAKT PATHYHEE HPHPOIHBEIE JOHBI. H{uBBIe OPraHHaMbl
npucnocabliUBalTCR K YCIOBHAM CPEAB, MO3TOMY PACTH-
TenbHBIH H MHBOTHLIH MUpP DPHPOSHLBIX 30H CTOJbE PA3HO-
obpaszeH.
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JesioBEK, B OTJIHYHE OT APYTrHX $#HBLIX OPraHWU3MOB, B IIpo-
necee cpoeil AeaTerbHOCTH npucnocabauBaeT Cpey cBoerg
obpTaniAa K COOCTEEHHBIM norpebrocraM. OTpunarensnoe
AIHMAHNE XO03ANCTBEHHOH AeATENbHOCTH HE TPOXOAHT bec-
cnenro ana uprpoin. Yenopek, KaK HACTh NPHDOIBL, cam
HAHOCHT eil Bpe/I, 1 caM JKe cTpagaeT oT aToro.

B mamieil cTpaHe NPEHATH 3aKOHBI 00 OXpaHe W panmo-
HANBHOM HCTIOIB3OBAHMHA HPHPOALL, CO3JaHbI 0000 OXpans-
eMble TpHpoAnble Teppuropun. OgHAKO MHOTOE 3aBHCHT OT
OCOIHAHMA KAMILM UeT0BEKOM HeoDXOJAHMOCTH GepeixHo-
ro OTHOINEHHA K OKpVKalomed cpege, OTBETCTBEHHOCTH 33
eé coxpanenue. [Ipuposasie pecypehl HAIEH NIAHETHI Bech-
ma orpanndensl. Tonbio sHaHHe W cODIJEHHE 3aKOHOB
NPUPOAL JACT HAM BOIMOHOCTE COXPAHHTE MHOT0ODpasne
NpPHPONLI, Bce eé DOoraTcTBa H IepeJaTh WX HAIIHM ODOTOM-
KEM.



3apanvsa Ha neTo

;sesesasassnien

B redenne yMeGHOTO roja Gbl H3y4aaid DHON0rHIo 10 yued-
HHKY B HAMAAHLIM TocobnaM, NpoBOANIH HabnwaeHud |
ONBITE B OCHORHOM B Kiaacce, JleroM Bel MOKeTe TPHMEHHTD
AHAHWUA, TIONVYEHHBIE HA YPOKAX, Ha NPAKTHHEE, IPOBECTH
pafoge s A 28 JICHRBIMI OPraHH3MAMHE B X ecTeCTEEHHOH
epene. Jlapnsie pabmogennit peobfxoguMo 0QOPMHATE B BHAE
OTHETOR C IPE3eHTAILHAMM, C KOTOPLIMH BEl CMOXKETe BBICTY-
NMATh HA yporax Guonornn B 6 Kaacce.

Ecan Bwl nposBogauan peHonorndeckne HabIwIeHHa B Te-
yeHue yuebHOoro roja, To NpogoHaiTe ux 1 B JETHHH NepH-
on. Te, KTO 3TOro HE AeAAN, MOTYT NPOBECTH (peHOIOrHYecKHe
wabmopennn servom, [lpa npopejgeran (heHONOTHYECKHX HA-
bmogeHui caenqver coblOIaTs onpele/EHHBIE IPABHIIA.

1. Bufepute ofbexTs HabMogenns. Jro MoryT 66iTe 3—4 pac-
TeHWA WM MIOMANKA, HA KOTOpOi Bhl OyierTe HADMIOOATH
38 PACTEHHAMH, PACTYIIIHMH HA HeH.

2. Onpepennte spema nabnwaennsa. Habmogenna pexoMenny-
eTCH NPOBOANTE He peidce NBVX Pas B HeJesio B OJHO U TO e
BpEMA.

3. PerncrpaliMa peayakTATOR TPOBOAMTCH HENOCPEACTBEHHO
B Xoge Habmogenna, Ecan orKaaikiBaTh 3ANTHCH, HOJAraach
HA DAMATE, MOMHO YTO-TO YIYCTHUTE MW ONTADHTLCA.

4. 3anocuTre HAOIIOJEHAA B AHeBHNE Habmogenuii. OdopmuTte
ero B CreHAABHON TETPAAH HIH HA KOMIBIOTEDE.

5. B aresunke yxasmsaiite gary, obbexTs HaAOIWOAeHNA, CO-
CTOMHHME HOIOALI A ABIeHMA B HEXKHBOH NIpHpoae.

6. Mopma aHepHHKOBMX 3anucedl BeiDHpaeTca IO BalIeMmy
VOCMOTDEHHKD, HO [OPH 3TOM BAFKHO, yTo0E, OQHAMILI IPHHA-
Tas, oHa peryiaapHo cobmojanack. Hanpumep, HaGmoneHAA
MOMHO 0(QOPMIATE B TABJINILE.
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LHesHrK thenanornyeckmnx Habmogenms

S . -

Habmogenns 3a pacTeHnaAMM Noropna Mpumevamne

—

HameHenns menaTelbHo HPOHJJIIOCTPHPOBATE oTorpa-
duavur wan pucyakami, K kamaoid dororpahun uan pr-
CVHKY MelaTeJbHO 14Tk [IOACHEHWA (KAKHE HAMEHEHHA HJIH
ABJIEHUA BEl HATIOCTPHpYETE).

Bbl MOMeTe TAKHE BBRITOJHHTE H ADPYIHe yuedHBIE Opo-
CKTHL.

IIpn Bribope npoeKTA BRI AOJMHB YETKO ONPeLelHTh T
My OpPOEKTa, ero meldb W sajga4du, (hopMy mpeiacTasBIeHHA
pe3yIRTATOR.

Huxe npuBegeHbl BOSMOMHEBIC HANPABJICHH A paboThl.

. Hayunre BHIOBON cOCTAB fepeBLEB, KYCTAPHHKOB M LIBETOY-
HO-JEKOPATHBHKIX (IPUMEHAEMBIX B O3eJeHEHHMH) DACTEHHH.
YeTaHOBHTE, B Kakoli nepmoa (nBeTeHMs, IIOIOHOLIEHHA
H T. A.) KaXAbi Bug Hanbonee nexopatusen. Kaxne pacre-
HHA CACAYET IOHDE OPHMEeHATh B 03¢ IeHeHNH !




2, Hayunre AHAOBOH cOCTAB OAHOTO M3 pacTHTEIbHBIX coob-
mecTB. COCTABBTE cHHCOK pACTEHHHA, PACTYIIHX B pPA3HBEIX
apycax. Msyuure BIRAHUE xoasniicTBeHHO AeATENLHOCTH

ge/I0BeKa HE coo0IecTnO.

3. Ecan pARKOM ¢ MeCcTOM AAIIEro JeTHero oTAbIXa ecThb BAMO-
BeHHE, 3aKASHHE KX ocobo oXpaHAeMad TEpPPHUTOPHHA, BbI®
qCHWTE, B CBASH ¢ ueM DbLIT CO3MAH naHHBIH ﬂpﬁpﬂ.ﬂ,l—llﬂﬁ obB-
eKT, KAKOBA MCTOPHS ero co3faHmns. VagaliTe v cOTPYIHH"
KOB, KaKWe HayHibe pecneoBARMA NPOBOAHATCH, KaKne
npobaeMbl perannTed Ha AAHHOH IPHPOAHON TEPPRTOPHH.

4. Eeqw JeToM Bhl GyieTe Bhledkarh B APYTYIC OpHPOLHYI 30°
py Poceuwn mam apyroi ¢TpaHbl, REISICHHTE €€ KJIHMaTHHe:
CKHe OCOBeHHOCTH, XapaKTepHBIX npexcTaRMTENIed pacTH-
TeJbLHOTO U ¥RHABOTHOMO MDA, Cuenaiire oTorpadmy Hanbo-
nee HETEpeCHBIX 00LEKTOR. CpaBHHTE C OpHPOIHOH 30HOH,
B KOTOPOH JKUBETE Bbl.

Bl MoMceTe NPeIIoKHTE i BRIMOJIHATE ApYTHE NPOeKThI.
Corsnacyire H obeyaure gcobeHHOCTH UX BRIMOJHEHHA € YHH~

TeTeM.

Hienaem XOPOULLX KAHUKYL U YCTIEX08 8 USYHERUL npu-
podst!




Cnoeapb TEpMUHOB

A
ADHOTIHMECKNE DEOTorHYeckie dakrops — GAKTOPL HEeXHUBOH OPHPOLLL,
TAKHE KEK TeMOeparypa, BeTep, ocajku, pensed H T. 1.
ARTOTpOPIEI — OPraHU3MLI, CAMOCTOATEALHO ofpaayiolmpe opragHYecKHe
BREIICCTEA H3 HEOPraHNYeCKHX.
ARTPONOTCHHEBIC AKOAOTITYOC K e thaktopi — RO3AEcTRHE AeATEeNbLHOCTH
HEJOBEKA Ha cpeny, HAOPHMED, CTPOHTEALCTBO A0pOr, 3arpH3He-
HHE CP2Abl OTXO0JAMH NTPOMIROJCTRA M T. 1.
=
Bnormueckne oronornueckng iparropnr — BOZOneHcTRHE OpraHMaMoR ApVT HA
Apyra, HanpuMep, TAPAZHTHIM, XHIMHHEYECTRO, CHMDHOE.
B

Berienenne — yAANeHHe BpEAHBIX BEIIECTH, OODA3ORABIIHXCH B OpPraHM3IMe
B peayarTaTe ofMena BellecTs, M3 OPraHHM3Ma B OKPYHAIIIYIO

cpeay.

r

leteporpodisl — OpPraEHaMbl, HeclocobHLIE CAMOCTOATEMEHO O0PAJOBKBATE
OpPraHHYEeCKHEe BEIIECTEA H3 HEOPraHHYeCKHX W NOTOIIADIIHE HX

H3 OKpYAIUILH cpeabl.

'inmoresa — NPeAnosiodeHde, BELIBHHYTOE B HAYANEe HCCAESOBAHHMA, KOTO
poe HeoDXOAHMO JOKAZATE HITH ONPOREPrHY Th.

il

Jpixamse — MIRTeUAHNAR SHEPTHH H3 OPFrAHHYECKHX BEIIECTHE.
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Y

CrpyRTY pras mpynK MONAJABHAA CIHHHLLA HHBLIX OpradHaMon.

By il % MO H T DPrannaMns, norpehagoimme opranniuecKne BeecTRA, TR
AR MBI TTPOAYVIIEHTAMW IH JAPYrUMH KOHCYMEHTAM M.

!-.,_ TR A

O

(i an  MACTH TEOA, COCTOR AR W TKAHCH M BRITIOJTHAKMIAA onpene e HAYI

(PYHEINHD,

n

[t e — HOrIOLICHHE NOIeaHbIX DeLIeCTR B3 OKPYRaied cpeabl.

[1per pen moeser e s panboa LA BeAHYHHA, KOTODAA MOMeT BHITH HIME-
PeHA © TOMOLTEK JAHIOT0 HAMepHTEIEHOIO npubopa.

s 1V e N T i — OpPrasnaMel, o6paayionHe opranMYyecKie BellecTsa Hi Heop-
rannuecknx. [IpoavuenTsl, KAK NPABHIO, ABAAKTCH NEPELIM J8e-

WM ITHIIIeROH [IEeTH.

[ pokapioTu — A0AAepHEIE OPIaHH3IMBl, FTeHETHYeCKHH MATEPHAT KOTOPBIX
APHUT HENOCPeACTBeHHO B ITHTONTAIME,

P

Paiusrne — [0CAeI0BATEABHOE HAMEHEHIE CTPOeHNA H PyHKEuuil Beero op-
FAHMSMA I Bro YACTeH.

Pacipamuymorts, — cnocodHocThs PEArHPOBATE HRt WIMEHEHHA VCROBHA CPeabl.

ety HeENTRE — OPraHMIMbl, PASPYHIAKMIME OTMePIIHe YACTH W TeAn noruh-
WX oprapEamos. PegyilenTs ARIAIOTCR NOCAEIHNM JREHOM nm-

HIFBLIX [LEIeR.

I eney VREJAMTEHHE PAIMEPOD H MACC K] TEAN.

[ »
[TE LITTET R RAA M MOBE FOAHOP COMHATENLOTRO MARKX OPFAHIIMOR,

CHOTEMA OPTANOR — PPy OPranon, BRNOTHAKIRY obuyio pynKHo.
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T
Teann FPYINa RACTOR, CXOANMX 110 CTROSHNK | MMIHCXOMACIHN B Al
WOTHAMIMX CXOAHBE Y KT,
P

Porocunres — nponece ofpasopanns OPTFAHNMECK X BOIIPCTR W Heoprans

TECKHX (ROAK 0 VIAEKWCAOND FASA) 38 CHOT AHOPIHI CRETA.

Hewa 1eaemnn PACCTORHAC MEXAY ARYMHA COCEAHNMHE INTPHXAMR [HTKATE
naMepuTedsnoro nprbopa. Hewa nerenirn yxaasipaeT Ha TOUHOCTS

HAMEEHNA,. KOTOPOE MOMKHO NIPOHIBCCTH © MTOMOIILN JAHHOD Hi-
MEDHTEABHOM Npibopa.

3

HEAPROTI — OprauMamMel, B KIeTKAX KOTOPHIX HPHCYTCTRYET odhopMiaenmoe

AAp0. OHOI0NKA KOTOPOTO OTACAACT reHeTH ecKi MATEPHAT OT
IATONAAIMbL.
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