O. I ApoweHko, B. M. Boliko

NPVIPO AOBEAEHUE

5 Knacc

YUebHMKANA yupexaeHunii
obLlero cpeHero o6pasoBaHus
C 06y4YeHNEM Ha PYCCKOM S3blKe

PekomeHa0BaHO MUHUCTEPCTBOM 06pa3oBaHusl U HayKu YKpauHbl

3naHne BTOpoe, lopaboTaHHoe

Kves
N3patenbcTtBO «CBUTOUL»
2018



YAK57.081.1(075.3)
A77

PekomeHgoBaHo MuHuctepcTBomM 06pa3oBaHuUa U HAyKN YKpauHbl
(npuka3z MOH YkpauHbl 0T 10.01.2018 Ne 22)

N3OAHO SACHET N CYAAPCTBEHHbBIX CPEACTB. MNMPOAAXA SAMNPELWEHA

MepeBeneHo No N3gaHuUIo:

O. I dApoweHko, B. M. Boiiko. MpupogosHaBcTBO. 5 KA. : nigpy4y. Ansa 3a-
KnafiB 3aranbHOi cepefHbOi ocBiTU. — Bup. 2-re, goonp. — K : BugaBHUUTBO
«CBiTOY», 2018. — 224 c. :in.

ApoweHko O. I.

A77 MpupogoBeneHue. 5 k. :yyeb, Ans yuypexaeHuii obuiero cpegHero 06-
pa3oBaHus ¢ 06yvyeHmeM Ha pycckom s3bike/O. [T ApoweHko, B. M. boiiko. —
3. 2-e, gopab. — K.:U3gatenbctBo «CBUTOYL», 2018. — 224 C.:wun.

15Bbl1 978-617-7099-22-1.
YAK57.081.1(075.3)

13Bbl 978-617-7099-20-7 (ykp.) © O. T sipoLueHko, B. M. Boiiko, 2013
13Bbl 978-617-7099-22-1 (pyc.) © BugaBHuLTBO «CBiTOY», 2018



[lopormne nAaTnkKnacCHMKK!

Y4ebHUK NpUpoaoBeLeHNs MOMOXEeT BaM YCMNeLWHO OBfiafieBaTb HOBbI-
MW 3HaHMAMW, MPOBOAUTL Hay4YHble HabNOAEHUSA, BbIMONHATL U3Mepe-
HUA N 3KCNEPUMEHTMPOBATb. IATO CTaHEeT BaXXHOWN CTYMEHbKOW K U3yye-
HWIO B CTApLLUMX Kfaccax buonorum, reorpaguu, GU3NKn, XuMnu.

OO6paTuTe BHMMaHMe, YTO KaXKAblil naparpad HauymHaeTcs ¢ pyopuku
«M3yyeHune naparpada NnoMoXeT BaMm...». B Hell yKasaHo, Kakue yMeHUs
M 3HaHMA N0 NPUPOLOBEAEHUIO Bbl CMOXETe NpuobpecTu, paboTas ¢ Tekc-
TOM naparpaga. 'naBHoe B cofiep>xaHuu naparpaa — npasuna n onpe-
feneHns NOHATUIN — pa3MeLLeHO Ha LUBETHbIX Nnallkax. TeKCT fONOJHEH
UNNKCTPaLMAMUN, KOTOPbIe MOMOTYT €ro U3y4eHuto.

Pyb6puka «CTaHbTe ucciefoBaTensiMy Npupoabl» Mo3BOAUT Bam OLLY-
TUTb cebA HacToAWMMM ecTecTBoUCnbITaTenamu. B pybpuke onucaHo,
KaK MpoBecTu nccnefoBaHne Ha YpPoKe UK JOMa.

MPUMEHATb € NOMb30 ANA NPUPOAbI MOMYYeHHbIe 3HAHUSA NO Mpu-
POMOBEAEHNIO BaM MOMOXET pybpuka «byabTe 3aWMTHUKaAMWU MNPUPO-
Abl». Hageemcs, MHOTO MHTEPECHOrO Bbl Y3HaeTe U3 pyopukn «Konunka
3HaHU».

Hayuntbcs obMeHMBaTLCA MH(OPMaLMein, oTcTamBaTb CBOE MHeHUe
BaM NMoMoXeT pybpuka «lMopaboTainTe B rpynnax». B Hell Bbl HalgeTe
MUHUW-NPOEKTbl U TBOPYECKME 3a[aHWUA UCCNeA0BaTe/IbCKOro NpakTuky-
Ma. BbINOMHAA X, UCMOMb3YNTE UMEIOLLMECA HaBblKM paboTbl C KOMMbIO-
TEepoM, CNPaBOYHbIMUN U3JaHUAMMN, CTapankTeCb NOATOTOBUTL MHTEPECHbIE
COO6LLEHNS 1 Npe3eHTaLunK.

M3ydeHmne Kaxaoro naparpada sasepLuainte caMonpoBePKO NonyYeH-
HbIX 3HAHUI W YMeHWI. [Ns 3TOro B y4ebHMKe NpUBeLEHbI TPU rPynnbl
3aflaHuii. Pybpuka «[laiite 0TBETbl Ha BOMPOCHI» npegnonaraeT To/IbKO
YCTHbIA OTBeT. 3afjaHus, Tpebytowme 3anonHeHMs Tabnuuy, coctasie-
HUA CXeM, pacyéToB, MOMelLeHbl B pybpuke «BbINONHWUTE B TeTpagm».
Mpy BbINONHEHUN «TBOPYECKOro 3afjaHusi» BamM HeobX04MMO NMPOSBUTb
n3006peTaTesIbHOCTb, TBOPYECKME CMOCOOGHOCTU, YMEeHNe ACHO M3M0XUTb
pe3ynbTaTbl CBOEN paboThl.

YKenaem 60/bLUMX YCMEXOB B U3yUYeHUM NPUpPoLoBeaeHNs !

YcnoBHble 0603HaYeHnd

T  3anomHwuTe Mopab6oTaiTe B rpynmnax
L]
rn
n CTaHbTe uccnegoBaTeiaMum NpPUpoLbl 9 [ainTe 0TBETbI Ha BOMPOCHI
L]
N byabTe 3aWMUTHUKAMM NPUPOLbI 17 BbinonHuTe B TeTpagu

Konunka sHaHwuii O TBOpYeckoe 3agaHue



BBEAEHNE




3HauyeHne ectecTBeHHOHay4HbIX

3HaHUN AN YesloBeKa.

Hayku, nsyyawuine npupoay

ICTOYHUKM 3HaHWK O npupoae

MeToabl N3yvyeHns npupoabl
O6opyaoBaHue ond N3yyeHns npupoabl
Bknaa BblaaloLLmMxcsa y4eHbIX-HaTypa/IMCTOB
B M3y4yeHune npupoabl




BcnomHurte

N3 YPOKOB NnTe-
paTypHOro YTeHus
pacckasbl, B KOTOPbIX
€eCTb OnucaHusa npu-
pofabl, CKasku

1 6aCHN 0 XXNBOTHbIX,
CTUXM O Npupoje.
3anuwnte B

TeTpagb NOC/0BULbI
WSIM MOTOBOPKU
0 npupose.

8 1. 3HaYeHMe eCTeCTBEHHO-
Hayu4HbIX 3HAHWI 015 YenoBeka.
Haykn, nsyvdawuime npnpoay

N3yyeHune naparpada NnoMoXeT BaM:

. Ha3blBaTb €CTeCTBEHHbIE HAYKN U UX BK/lad B U3y4YeHne

npupoast;
e 0OBACHATb 3HAYEHUE JOCTUXKEHMWI €CTECTBEHHBIX HayK
NSl YenoBeka.

Mpupopa Bokpyr Hac. Yenosek 6nar0,qapﬂ npupoae
nony4vaet Heo6XoauMMble ANSA XU3HU KUCMOPOA U BOAY,
nuuwy, matepuanbl gns N3rotoBneHUsa ogexxabl, MawlH
N MEXaHU3MOB, CTPOUTENLCTBA XWUNbA U MHOroe Apy-
roe. KpacoTta npupoAbl Bbi3blBaeT BOCXULLEHNE Y KaX -
[JOro M3 Hac, BAOXHOBASET nucatefien U Xy[0XHUKOB
Ha co3faHune NPoun3BeeHNI NCKyCcCTBa. TBOPEHUS NPU-
poAbl CTasin NepcoHaXXaMn CKa3oK 1 NOCNOBULL.

Bce, uTo OKpy>XaeT 4yesioBeKka 1 BO3HUKIO 6e3 ero smella-
TeNbCTBa, Ha3blBaeTCcA I'IpI/IpO,EI,OVI.

Pa3fnuyHble NpeaMeTbl, CYLLECTBYHOLINE B NPUPOAE,
Has3blBAlOT TeNaMy NPUPOAbI, a M3MEHEHUS, NPOUCXO-
AALNE CHUMUN, — ABNIEHUAMMN.

EcTtecTBeHHblIe HayKu. 3Ha4vyeHune eCTeCTBEHHO-
HayuHbIX3HaHU. HanpoTSXXeHUN TbiciueNneTnii YenoBek
n3yyaet npupoay. EcTecTBeHHOHay4YHble 3HAHWUS OYeHb
BaXKHbl A5 4enoBeKa. bnarogaps AOCTMXKEHUAM ecTe-
CTBEHHbIX HayK Mbl MOXXEM CEroflHsl CefiuTb 3a YNCTOTOW
BO3[yXa ¥ BOAbl, MONy4YaTb MaTepmanbl 418 N3rOTOBNEHNS
0fleXAbl, MaLLUVH 1 MEXaHW3MOB, NO/b30BaThCs ObITOBOWA
TEXHWKOWN, KOMMbOTEPAMU 1 MOOWUNbHBIMK TeneoHamu.

Mpupoga oTnnyaeTca 60nbWINM pas3Hoobpasnem,
NosTOMYy ee UCCNeaytT He OfIHA, a HECKO/NIbKO Hayk.
Hayka — 3T0 MHTeNNeKTyanbHaa AesTe/NbHOCTb Yeno-
Beka, 6n1arogaps KOTopoi OH NocTUraeT mup, nonydyaet
HOBble 3HAHMA. Hayku, nsyvatouime npmpoay, HasblBa-
0T eCTeCTBEHHbIMMW, a COBOKYMHOCTb 3HaHWA 0 NPUPO-
e — NPUpPoAoBeJeHNEM.



e 1.

KectecTBeHHbIM Haykam oTHocaTcsa (OM3MKa, Buonorus,
XUMUA, reorpacbvm, acTpoHOMKA, 3Konorud. Jiroau, npo-
heccus KOTOPbIX CBA3aHa C 3TUMW Haykamu, — usunku,
6uonoru, XuMnkun, reorpadbl, aCTPOHOMbI, 3KONOTN.

dun3mMKa m3y4yaeT CTPOEHUE U B3aUMOAeN-
CTBME Ten, pa3Hoo6pasHble ABIEHUS NPUPOLbI.
Hanpumep: fgBUXXeHWe Ten, pacrnpocTpaHeHue
cBeTa M 3BYyKa, AencTeue marHuta. bnarogaps
3HaHUAM No (M3NKe co34aHbl ObITOBble MPU-
6opbl, pasinyHble CpefcTBa CBA3M, B YaCTHO-
CTn TeneoH n NHTepHeT. Ha npeanpuatmax
paboTaldT MexaHW3Mbl, pPa3BMBAETCA Mallu-
HOCTPOEHME, U3rOTOBSETCA MHOr0 Heobxoam-
MbIX 415 YenoBeKa NpegMeToB.

Tena >MBOW nNpupoabl un3y4daeT 6MOI0-
rmsa. buonorn uccnefyroT pacTeHUs, >XUBOT-
HbIX, FPNObI, MUKPOOPTraHN3Mbl, UX CTPOEHUE U
noeefgeHne. YenoBek yYnmTcs y XUBOW Npupo-
Abl U BO MHOFOM nogpaxaeTt ei. Hanpumep,
ncnonb3yowmecs B CTPOUTENLCTBE MAaHENMU,
HanmoOMWHAKOT MYeNnHbIE COTbl, & COBPEMEH-
Hble MOKPbLITUA AN KPblW AOMOB NpakTuye-
CKM KOMUPYKT Yewyhnkn Ha Kpblibax 6ab6o-
yeK. CHeroxofbl NMogpaxawT ABVXKEHUIO MUH-
rBUHOB MO CHery. YenoBeK u3gaBHa MeuyTas
NOAHATLCA B HeGO M netaTb NOLOOGHO MTULAM.
Bnarogapsi HaKOMAEHHbIM 3HaHWAM O NPUPO-
[e OH CMOr OCYLeCcTBUTbL CBOKO MeuTy. O6pas-
LOM ANS W3roTOB/IEHMA napawoToB MNocny-
XWUN 0fyBaHUYMK, a AN1A CO3[4aHUSA 3aCTEXKM
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Puc. 1. Yenosekyuntcsy npupoasi



dusuka

«/INMyYKa» — pacTeHune peneiHuK. Ja v konogew-
XYypaB/b MNOMyYMNn CBOE Ha3BaHWEe He CNy4vaiHo
(puc. 1,c. 7).

XuMnss — Hayka 0 BellecTBax W npeBpalleHun-
AX OAHWX BELEeCTB B fpyrue. 3HaHWE XUMUWN WUC-
Nonb3ylT AN U3rOTOB/IEHUSA NEeKapCTB M KOCMe-
TUYECKMUX CPEeACTB, BbIMJIaBKU METaN0B U3 pyAa,
NPOM3BOACTBA KPaCcOK W N1aKoB, NMPOAYKTOB MuTa-
HUSA. Pa3nnyHble NpeaMeThbl, KOTOPbIMYU Bbl NO/b3Y-
eTeCb KaXAbll feHb, N3TOTOBNEHbI C MPUMEHEHUEM
3HAHWIN XUMUN.

Meorpagmsa mn3y4vaeT M 06bACHAET OCOBEHHOCTU
ABNIEHWNI Npupoabl Ha 3emMse, OTAe/IbHbIX MaTepu-
Kax, B KOHKPETHOW CTpaHe NNn HaCeNéHHOM MYHKTe.
3HaHUA, NoNyYeHHble 3TOW HayKoW, MOMOrau co-
CTaBUTb reorpajmyeckne KapTbl mMupa U YKpa-
WHbl, Ha HUX 0003HAYeHbl FOpPbl U PaBHWHbI, BO-
[OEMbl U NOJIe3Hble MCKONaemble, PacTUTENbHOCTb
W XXMBOTHbIV MUp, ropoja v céna.

ACTpoHOMUA — HaykKa, u3yuvarwllas HebecHble
Tena: 3Be3fbl, NNaHeTbl, KOMETbl U Ap. ACTPOHOMbI
NCCNeayT CTPOEHME WU [ABUXEHWEe HebGeCHbIX Tern,
X BIUSIHWE Ha Hawy nnaHeTty. bnarogapa cospe-
MeHHbIM npubopam u o6cepBaTopuaM Mbl KMe-
€M BO3MOXHOCTb 3apaHee y3HaTb O NPUGANXKEHNN
K 3eMne MasiblX HeGEeCHbIX Ten.

JKonorva um3yyaet B3auMMOCBA3WM OpPraHM3MoB
Mexay cobour 1 C OKpyxaloLein cpefoil. Bbl 3HaeTe,
4YTO BC/IeACTBUE XO3ANCTBEHHOW [eATeNbHOCTM

Buonorus
Puc. 2. Haykun o npuposae



ye/floBeKa B OKpYXalwllyl cpefy nona-
[AalT BpeAHble ANA KWBOW NPUPOAbl Be-
wecrtsa. BblpybKoi NnecoB nAM nuwakrT
NTUL, W 3Bepeil eCTeCTBEHHOW cpefbl 06u-
TaHUA, MNO3TOMY WX YUC/IEHHOCTb Ha Ha-
WeW nnaHeTe pe3KOo yMmeHbllaeTcs. MHoOro
Bpefa HaHOCAT NPUPOAE NecHble MOoXapbl.

[Ona ymeHbleHUA BpeaHOro BAUAHUSA
XO35ICTBEHHON AeATEeNbHOCTM  YeNoBeKa Xumus
Ha >XXMBYI NPUpPOAY 3KOAOTM U NPOBOAAT
CBOW UccnefoBaHus.

O3HaKoMbTECb Ha puc. 2 ¢ Nnpumepamu Ten u ABne-
HWI, KOTOPble N3YYaloTCA eCTECTBEHHbIMU HayKaMU.

Mexay ecTecTBeHHbIMU HayKamu CYLLeCTBYHOT CBS3W.
Hanpumep, u3y4yad >XW3Hb OpraHn3moB, Ouonoram
HeobX04MMO 3HaTb, KaK AbllaT U MUTATCA >XUBble
cywecTtsa. B atom um nomorawoT u3nka U XUMUA.
3HaHMA 0 TOM, B KaKWX eCTECTBEHHbIX YCMOBUAX XMN-
BYT OpraHu3Mbl, npepocTaBniseT reorpadus. MNMOHATb,
Kak Ha opraHuambl BauatoT CosHue 1 JyHa, nomorarT
(hn3nKa n aCTpOHOMMUS.

[poBepKa 3HaHWI
1. Ha3oBuTe K3BECTHble BaM ECTECTBEHHble Hayku. YTo OHwu
n3yyarT?
2. OueHnTe posib 1 3HAYEeHMe eCTECTBEHHbIX 3HAHWUI AN Yeno-
BeKa. ?
3. BbiCcKkaxuTe cyxaeHune 0 He0O6XOANMOCTU WU3YYeHWUs Npupo-
[bl. ®

4. 3anonHuTe BTETpaAn cxemy «Hayku o npupoges.

——
[ l<—{ Hayku o npupope >

et saeididiaeii

TN,

5. MNopymaiite, noyemy MpuUpody Has3biBaKT «TE€HNA/bHbIM
KOHCTPYKTOPOM U CTpOUTENEMD. '



BcnomMHuTe, kKakumu
NCTOYHUKaMU
3HaHWi1 0 npupoae
Bbl M0/1b30BaJ/ICh.

* Yue6HbIW
CI'IpaBOl-IHI/IK
LUKO/IbHUNKa

MCTOUYHNKN 3HAHWIA

10

8 2. ICTOYHUKM 3HAHUI 0 Nnpupoae

N3yuyeHne naparpaga NOMOXET BaM:

*  03HAaKOMUTbLCS C pPa3HOOGpPa3HbIMK CMNPABOYHBLIMU W3-
[JaHUSAMU MO eCTEeCTBEHHbIM HayKaM;

e HaxoguTb HEOGXOAMMYIO MHPOPMALMIO U UCNOJIb30BaTb
€€ AN BbINO/IHEHUS YUebHbIX 3a4aHWiA.

Pa3Hoo6pa3ne UCTOYHUKOB MHMOPMaLUu. YNOPHbINA
TPYA YYeHbIX M0 UCCef0BaHNI0 NPUPOAbI NPUHEC BECOMbIE
pesynbTaTbl. KaXablil Y4EHbIA MCNOMb3YeT JOCTUXEHMUS
CBOMX MNPeALIeCTBEHHUKOB. Y3HaTb O HUX eMy MomoratT
pasHoo6pa3Hble CNpaBOYHblE U3[4aHMA: 3HUMKIOMNELNMN,
cnoBapu, CNpaBOYHMKK, aTnacbl reorpauyeckux Kapr,
onpefennTenn pacTeHU N XXMBOTHBIX, MHTEPHET-pecyp-
Cbl M T. M. HacTosilein COKPOBULWHULENA TeN XWUBON W
HEeXWBOI NPUPOAbLI ABNAIOTCA NPUPOLOBEAYECKNE MY3€EN.

CerofHa B cny4vae HeOOXOAMMOCTU KaX[blid, B TOM
yucne Bbl U BaWK OAHOKIACCHUKMN, MOXET 03HaKOMUTb-
CA C AOCTUXEHUAMM eCTEeCTBEHHbIX HayK. [Nns 3Toro
HY>XHO 06paTnUTbCA K Hay4YHO-MOMYASPHO NpMpPoLoBes-
4eCKoW nuTepaType. ATO MOMOXET BaM BbipaboTaTb yme-
HMe paboTaTb C pasHbIMU UCTOYHUKAMWU MHGpOPMaLUN.

Kak pa6OTaTb C aHUunkKnonegnamMmn n cnoBapamMun.
Mpex/e Yem HauMHaTb NOUCK MH(opMaL My ANs BbINON-
HeHUs y4yebHOro 3agaHus, cnegyet 03HaKOMUTLCSA C 06-
MM COIEPXXaHNEM M3AaHUs. BbISICHUTE, Kakue pasfe-
Nbl 1 TEMbl B HEM UMelOTCS, B KaKOI MocneaoBaTenbHoO-
CTV PacnofioXeHbl MaTepuansl, rae MCKaTb UHTEPECYIo-
Lyto Bac nHdopmMaumtio.

Pa6oTy enaTe/fbHO CONPOBOXAaTb 3anucsiMu rnas-
HOro B TeTPafV UK Ha OTAeNbHbIX nucTax. Cneayet 3a-
nucatb BCE, 0 YEM Bbl XOTWUTE pacckasbiBaTb (MK Npo-
NEMOHCTPMPOBATh) BO BPEMS CBOEro Co06LeHNns. Mex-
Ay HY>XHbIMW CTPaHML,AMMN CNPaBOYHOrO M3aHUS MOX-
HO BCTaBNSATb BGYMaXKHble NN APYrue 3aKnagku, HO HU
B KOEM C/lyyae He fienaiiTe NOMeTKUN fiaxe KapaHaallioM.

OBnafeBass  €CTECTBEHHOHAYUYHbIMWM  TePMUHAMMU
(Ha3BaHMA Hay4HbIX NOHATWIA UMK SBNEHNIA), NONE3HO 3aBe-
CTU CreuuanbHyo TeTpaab AN UX 3anucy 1 onpeaeneHuii.



MHTepHeT KakK NCTOYHUK 3HaHuin o npupoae. Cero- p BCNOMHMTE n3 ypo-
AHA ONA NONY4YEHUs HEOBXOANUMbBIX 3HAHWA O MPUPO- 9 koB MHpOPMATMKN

[e NoMb3ytTCAa yCnyramMm BCEMUPHON KOMMbHOTEPHOW
cetn NHTepHeT. C eé NOMOLLLID MOXHO 33 CYUMTAHHbIE
MUHYTbI MONYYUTb /IOOYI0 NHDOPMALNIO — TEKCTOBYIO,
BMAE0, 3BYKOBYHO, KapTorpagnyeckyto.

CrtaHbTe nccnegosartenamm npmnpoasbl

NMPAKTUYECKOE 3AHATUE
O3HaKoMJ/IEHUE CO CMPaBOYHbLIMU N3AaHUAMU MO ecTe-
CTBEHHbIM HayKaM pa3HblX TUMOB: 3HUMKNONEANAMU, CO-
BapsMu, cnpaBoOYHMKaAMU BENYMH, aTnacamu reorpadu-
4YeCKUx KapT, onpeaenuTenssMu pacTeHUn N >KNBOTHBIX,
Hay4yHO-NONyNApHOW NuTepaTypoli NpupoLoBef4YECKOro
coAepXaHusa, xpectomaTussMun No NPUPOLOBEAEHUIO,
MHTEpHeT-pecypcamu
3apgaHne 1. O3HaKOMbTECb C COAEPXaHUEM Pa3/IMuHbIX cnpa-
BOYHbIX M3AaHui (HUMKIONEeanmn, CpaBoYHNKa, atiaca). Mpoyu-
TaiTe, KTO MpUHMMas yyacTne B UX co3gaHumn. Haligute kpartkoe
onvcaHve n3faHusl, pa3MeLLEHHOe Ha MepBoi CTpaHuLe.
3apaHue 2. HaguTe B aTUX CNPaBOYHbIX U34aHUAX onpeaene-
HVe NpeasioKeHHOro yuntenem TepMyHa. 3anuwimTe B TeTpagb
HalifleHHY0 Hdopmauuio n obecyanTte eé B rpynne.
3ajaHune 3. Bocnonb3yiTecb MHTEPHET-pECYPCAMU U OThILLN-
Te CBeJeHMs O Tefne Win ABAEHUN MPUPOAbl, €ro CBOMCTBax.
MoaroToBbTe Mpe3eHTauuio.

[poBepKa 3HaHuI

1. Kakue 6bIBalOT MCTOYHMKM 3HAHWUI O Npupoae?

2. Vicnonb3ysa AOCTYNHbLIE BaMm CrpaBoyHble nsgaHua u VHTep-
HeT, cobepuTe MHGopMaLmMio 06 nccnefoBaHUM BOAbl Pa3HbI-
MW eCTeCTBEHHbIMU HaykKamu. Pacckaxute o cBOUX pe3ynbra-
Tax B Kfacce.

§ 3. MeToAbl N3yYeHUs NPMPoAbI

N3yuyeHne naparpadga NOMOXET BaM:

*  HasblBaTb Hay4Hble METOAbl U3y4YeHUs NPUpPOabI;

*  MNPWNOMHUTL €AWHWLUbI U3MEPEHUS ANIMHBI,
00BbEMaA, BpeMeHu;

*  NPVBOAWTb MPUMEPbI UCNOb30BaHUS HAGNIOAEHWIA, 13-
MEpPEHWIA, IKCNEPUMEHTA.

UenoBek BO Bce BpemMmeHa CTpemMuaca K Nno3HaHUK

npunpoabl n NCNOAb30Baa AJiA 3TOro pa3Hble METOAbI.

Macchl,

npuémel paboThbl
C KOMMbIOTEPOM.

il -6_‘ 7‘ ~a
\,‘,38;‘”
3 MJAHETA.
3EMNA

CnpaBoyHoe
n3pgaHue —
3HUMKNoneauns

&

BcnomHuurte
Ha3BaHMs NpnG0opPOB,
C NMOMOLLbI0 KOTOPbIX
N3MepSaIT ASINHY,
Maccy, 06BEM

N BpeMS.



BcnomHuTte, cno-
MOLLLbIO Kakux opra-
HOB 4Y€esI0BEK pa3nu-
yaet hopmy, pas-
Mep, LBEeT Tes, 3BY-
KW, KaKoW nepe-
LaéT curHasbl, opu-
eHTupyeTcs B Npo-
CTpaHcTBe.

—
OpraHbl 4yBCTB

noMorarkT 4esioBEKY
B NO3HaHNUW Npnpoabl

MeToa usyuyeHuss — cnocob6 nonyyeHUs 3HaHuii. MeTo-
Jamun U3ydyeHus Npupodbl SABnATCA HabnoaeHne, akcne-
PUMEHT, U3MepeHue.

Ha6niopgenune. Y3HaTb, YTO MPOUCXOAUT C Tena-
MV MPUPOAbI B 0ObIYHBIX AN HUX YCNOBUAX, YeNTOBEKY
MomoralT OpraHbl YyBCTB — 3peHWE, CNyX, OCs3aHue,
060HsIHME. V3yyeHne NPUpPoAbl C UX MOMOLLbI Ha3bl-
BaeTca HabnoaeHneM. HecMoTpsi Ha M306peTeHMe pas-
HOOGpPa3HbIX NPMBOPOB U MHCTPYMEHTOB, HabMoAeHe
He yTpaTUIo CBOEro 3HaYeHMs U B COBPEMEHHOM MPUpO-
NOBEEHNMN,

Hab6bnwogeHne — un3yyeHue Ten W SABAEHWA Npupoabl
B 0ObIYHbIX /1 HUX YC/TOBUSIX CYLLECTBOBAHMS C MOMOLLbIO
OpraHoB 4YyBCTB.

B HayanbHOW LWKOMe Bbl Be/IM AHEBHWK NOrogpl: B 3a-
[aHHOe BpeMsa Habntoaanm 3a 061a4HOCTbIO Ha Hebe 1 ocaj-
KaMu, onpefensnu HanpaefieHWe BeTpa, Temrepatypy
BO34yxa. Takoe perynsipHoe onnucaHue aBnaeHui npupoabl
N N3MepeHne nx nokasatenein — NpumMep UCMNoNb30BaHUS
HabNo4eHnsa KaK MeTofa n3ydeHuns npupoasbl.

PaccmMoTpuUM OTAe/bHble MPUMepbl HAbNO AEHNI, KO-
TOopble NPOBOAAT Y4YéHble. eorpadbl obpaliaroT BHU-
MaHWe Ha MepemMeHYMBOCTb NOrOA4HbIX YCNOBUWA, a Tak-
)K€ Ha U3MEeHEeHUs, Npomcxoalime Ha 3eMHOW NoBepX-
HOCTWU. ACTPOHOMbI Ha6O AT 3a HEGECHBIMU TenaMu.
Buonorn nccnepytoT Tena XuWBon npupogbl. PU3NKOB
MHTepecyeT BO3SHWUKHOBEHME U pacnpocTpaHeHWe cBeTa
M 3ByKa. XMMWKN HabnogaoT, Kak B3anMOLENCTBYIOT
MeXay coboii BelecTsa.

SkcnepumenT. YacTto uccnegoBaTensm npupogbl
OKa3blBaeTCA HeJOCTATOUYHO pe3ynbTaToB HAGNOAEHWIA.
Torfa oHM UCNONb3YIOT APYrve MeToAbl U3YUYeHUs Npu-
POAbl, B YaCTHOCTU 3KCMEPUMEHT.

3KCI'IepVIMeHT — 3TO unsydeHune Ten n SIBNIEHUI B cneun-
a/lbHO CO34aHHbIX YC/TOBUAX.

Hanpumep, 3KCNepUMEHT MPOBOAAT C LENbl no-
MCKa HauNyylwmx YCNoBWUIA BblpalliMBaHUS CEMNbCKO-
X03AMCTBEHHbIX KYNbTyp. VccnenoBaTenin NCKYCCTBEHHO



N3MEHSIOT 3TN yCNoBMsA. Ha 0gHMX OMbITHbIX yYyacTKax
pacTeHMs BbICEBAKOT paHblUe, Ha APYyrMx — no3xe. Ha-
6nogas 3a UX POCTOM W pasBUTUEM, [eNatoT BbIBOJ
0 yylWwnx cpokax nocesa. YTtobbl BbIACHUTbL, KaK BAUS-
eT CBET Ha POCT pacTeHWii, X BbICEMBAKOT Ha y4acTKax
C HEOANHAKOBbLIM OCBeLLeHMEM. [M0-pasHOMY YBNaXHSAA
OMbITHbIE YYAaCTKKN, BbIACHAKOT, Kakoe KONM4ecTBO Bna-
rm 6naronpusTHee Ana pocta pacTeHUA.

Takum 06pa3om, C MOMOLLbIO 3KCNEPUMeHTa Uccneao-
BaTeNn OMpejensatoT Haunydlune ycnosua and nonyde-
HUSA MaKCUManbHOTr0 ypoXKas.

Hun oanH akcnepuMeHT He o6xoamTca 6e3 Habnwopge-
HUA, NPUYEM IKCMEPUMEHT MOXHO HEOAHOKpPaTHO Mo-
BTOPATH.

W3mepenus. MccnegoBaHne nNpupoabl CTaHOBMTCA
6oniee TOYHbLIM, €C/IN B X04e HabN0AeHUsA NN aKcnepu-
MeHTa NPOBOAUTL M3MEPEHNS.

N3mMepuTb — 0O3HayaeT CONOCTaBUTb, CPABHUTb C 3TaNo-
HOM. OTa/iIoH — 3TO ob6pasel,.

B Tabnuue 1 ykasaHbl 3Ta/ioHbl U eANHULLbI U3Mepe-
HUS HEKOTOPbIX XapaKTepucTuK Ten.

Tabnuua 1
STanoHbl M egnHNLbI U3MepeHunsd
HEKOTOPbIX XapaKTepUCTUK Tes
Xapaktepu- STanoH EanHnubl n3amepeHuns,
CTuKa n3mepeHus nx o6o3HauveHune

Pasmep Mertp MeTp (M), KnnomeTp (Km)
Munnurpamm (Mr), rpamm (r),
Macca Kunorpamm  kunorpamm (Kr), ueHTHep (u),
TOHHa (T)
Munnunutp (mn),
) Ky6uueckmii caHTuMeTp Ky6|/|L|eCK|/|U|/| (cm3),
O6béMm aeummeTp Kybuuecknin (am3),
MeTp
wnu nuTp (n),
MeTp Kybudeckuii (m3)
Bpewms CekyHaa CekyHga (c), MmuHyTa (MUH),

yac(4)

Temnepatypa [pagyc pagyc (°C)

MunanmeTtp (MM), caHTUMeTp (CM),



N3yuyasa npupogosefeHue, Bbl byaeTe NpoOBOAUTL Ha-
6nt0eHMa 3a Tenlamu Npupoabl, B3auMoAencTBueM Be-
LLeCTB, BbIMOMHATL 3KCNEPUMEHTbI U U3MEPEHUS.

Mpn npoBegeHUN HabAOAEHUA HEOOXOAMMO CO6MHO-
AaTb onpefenéHHble npasuaa M MOCNeA0BaTeNbHOCTb
LEeACTBUIA:

1. ChopmynupoBaTh LenNb HabNwaeHNs.

2. OnpegenuTb YC/I0BUA Y NPOLO/IKUTENBHOCTL NpoBeje-
HUA HabaeHUS.

3. BbISICHUTb, MOHaZO6MTCA NMM 060pypOBaHME M Kakoe
UMEHHO.

4. 3admkcupoBaTtb pe3ynbTaTbl HabNo4eHUs, COCTaBuB
onuncaHne yBUAEHHOTO.

5. Cgenatb BbiBOA (0 YEM y3Hasnu, BbINOMHAA Habnwoge-
HWe, Kakme 0COBEHHOCTM MPUPOAblI BbIABU/IA C NMOMOLLbIO
MeToAa HabnwaeHus).

Haunyuwinum v 6e30nacHbIM /151 XXUBOI NPUPOALI AB-
NAETCA Crnoco6 PUKCMPOBAHMA NYTEM (HOTO- U BUAEOCHEM-
Ku. HaBepHoe, BaM NPUXOANNIOCH BUAETH Ha 9KpaHe Tefe-
BM30pa WM KOMMbIOTEPA, KaK «Ha rnasax» u3 6yToHa
pacnycKaeTcs LBETOK. B AefiCTBUTENbHOCTM 3TOT NPOLIECC
ANUTCA onpefenéHHoe Bpems. Takoe «yCKOPeHue» BO3-
MOXHO 671arojaps MHOTOKpPaTHOMY (DOTOrpagnpoBaHuIo.

COBpEMEHHbIE  eCTECTBOMCMBLITATENN  WUCMONb3YIOT
MHOXECTBO Pas/iniHbIX HayYHbIX METOL0B, HO HaYMHa-
doTocbEMKa NUCb MepBble UCCNeA0BaHWUA C HABNOAEHUA, 3KCMNepu-

PYPOAE MEHTa, U3MepPEeHWUIi.

CTaHbTe vccnefoBaTensMu NpUpoasl

3apaHune 1. MNpoBegnte HabAwAEHNE 3a TenamMmu Win Asne-
HUAMW XWBOI NPUPOAbI, HaNnpMMep 3a AOMalHWM >XUBOT-
HbiIM. Ob6paTuTe BHMMaHuWe Ha ero o6pas XMW3HWU (AHEBHOW,
HOYHOW), nNUWEeBble NpPeanoYTEHUs, MNPOAO/KUTEIbHOCTb
CHa, Kak BefeT cebs, Korga YyBCTBYET rosiof nam xoyeT npu-
B/IeYb BHMMaHWE, Kak pearmpyeT Ha NpUcyTcTBue Apyrux Xum-
BOTHbIX UK NOAE.

3agaHue 2. lNpoBeante HabGMAEHME W HEC/IOXKHbIA 3Kcne-
PUMEHT C Tenamu HeXWBOW npupodbl. Bo3bmuTe nonctakaHa
BOAbl KOMHATHOW TemnepaTypbl ¥ nopuusmu (No YaliHoi noxke)
pacTBopsiTe B Heli caxap. Kaxpaplii pa3 pa3meluvBaiite gobas-
JIEHHYIO MOPUMIO 4719 YCKOpPeHUs pacTtBopeHus. Habnwgalite,
Kakasd nopuus caxapa nepecTaHeT MOSHOCTbI PacTBOPATHCH
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HeCMOoTps Ha TllaTe/lbHOe pa3MeLlVBaHMe BeLLEeCTB.

Mocne 3TOro M3MeHUTE YC/IOBUSI — Harpeiite cogepxumoe
CTakaHa. [ns 3TOro ero MoXKHO NMOCTaBWUTb B APYTy NOCyay —
60/bLEro o6bLEMa ¢ ropsyeit Bogoi. A MOXHO NepennTb cogep-
XUMOE CTakaHa B KacTplJ/I0 1 Harpetb Ha naute. Habnwpaiite
3a pacTBOPEHMEM caxapa B M3MEHEHHbIX ycroBusx. Caenaiite
BbIBOZ, KakK M3MeEHEeHne TemnepaTypbl MNOB/USA/IO HA pacTBope-
HVe caxapa B Boge. MNoaymaliiTe, rae MOXHO UCMONb30BaTb NO-
NyYeHHble pe3ynbTaTbl 3KCMEPUMEHTA.

Pa3Hoo6pa3Hble Tena u ABAEHUS Npupoabl YesioBEeK U3y-
YyaeT C MCMOMIb30BAHUEM Hay4yHbIX METOA0B (Cnoco6oB)
nccnefoBaHnsa npupogbl. KHMM 0THOCATCA HabnwgeHue,
3KCNEPUMEHT, U3MepeHne n gpyrue.

ByabTe 3aWMTHUKAMY NPUPOAbI

C60p pa3sHbix Koniekunii (>)kykoB, 6abo4veK, repbapuin 1ecHbIX
pacTeHunin n np.) MOXHO 3aMEHUTb 3apPUCOBKOIA, hOTO- 1 BUAEO-
CbEMKOI. Bxoae Takoro nccrnefoBaHnsi He NocTpagaeT HU OAHO
YXMBOE CyLecTBO. ITO CTAHET BallMM BaXkKHbIM BKNaAoM B AEN0
OXpaHbl NpUpoabI.

[poBepKa 3HaHuI

1. O kaknx metogax uccnefosaHus Bbl y3Hanm?
2. Kakve meTogpl nccriegoBaHns He06X0AMMO UCMO/b30BaTh, YTOObI:
a) onpefenuTb ASIVUHY NINCTLEB UBbI;
6) NPoBEPUTbL PACTBOPMMOCTb PacTUTE/IbHOrO Macsa B BoJe.
3. UeM akcnepumMeHT oT/iMyaeTca OT HabaeHUA?
4. MpueeguTte NpUMepbl NCNO/Ib30BAHUA YYEHLIMU pPa3HbIX Me-
TOAOB MU3YyYEeHUSA NPUpoabl.
5. B crnpaBOYHMKax HaiguTe COOTBETCTBME MEXAY Pa3HbIMU
eiNHULaM/ U3MEPEHUA OJIMHbI U Macchl. 3anosiHuTe Tabnuuy
BTeTpaau.

EanHnybl namepeHusn

ANVHBI Macchl
1m=100cm 1kr=1000r
lcm = ... MM ly= ... KK
1km= ... M 1t=... Kr

6. lMogroToBbTe coObLLEHNE O TOM, YTO MHTEPECHOIO Bbl y3HANN
0 Npupoae BO BPeMs NeTHUX kaHukyn. MocTtapalitecb CONPOBO-
OnTb ero poTtorpacmnsamMm, pucyHkamu.

\

?

|

jnunnn:,
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PaccmoTpuTte puc. 3
“n BCMOMHMUTE,

4YTO M3MEPSAIT ITUMU
npubopamn. Obpa-
TUTE BHUMaHue,

YTO 6O0/ILLLINHCTBO

N3 HUX UMeEIDT
wkany. OHa cocToUT
N3 geneHunin n yicen,
yKasblBaLWmnx
€e4UHVLbI U3MEPEHUS:
Ha NuHelike n pyneT-
Ke — 3T0 MUAINMeT-
pbl (MM) 1 caHTU-
MeTpbl (CM); Ha Tep-
MoMeTpe — rpagy-
Cbl no wkasne Lenb-
cusa (°C), Ha Becax —
rpammel () n Knno-
rpammbl (Kr).

84. O6opynoBaHue A1 U3yHEHUA
npupoabl
M3yuyeHne naparpada noMoxeT BaMm:

e 03HAKOMUTbCSH C NpvMepamu nabopaTopHoro 06opyno-
BaHWUSA, U3MEPUTESIbHBIX U YBENINUYNTENbHBIX NPUGOPOB;

e BbISICHUTb Ha3HauyeHve OTAefIbHbIX BUAOB 060pyaoBa-
HUSI NPU M3YYEHUW NPUPOAOBELEHNS.

Ons npoBefeHWs HabNOAEHUIA, U3MEPEHUIA U 3KC-
NepMMeHTOB €CTeCcTBOMCMbITAaTENN WCMONb3YKOT cre-
LUnanbHble Npmnbopbl 1 ycTpoicTBa. VX HasbiBatoT 060-
pyAaoBaHueM. Pa3nuyaroT Tpu rpynnbl 060pyA0BaHUS:
N3MepUTENbHbIE N YBENNYNTENbHbIE NPUOOPDI, & TaKXe
nabopatopHoe 060pya0BaHuMe.

M3meputenbHble npu6opsl. BuccnegoBaHuax npmupo-
bl 4AaCTO HEOBXOUMO N3MEPSThb INHENHbIE pa3Mepbl Te
WU PACCTOSHUSA MEXAY HUMU, Maccy Ten Uan ux o6bém,
TemnepaTypy WAu Bpems. [ns 3TOro UCMonb3yT pas-
NNYHbIE N3MepPUTENbHbIE NPU60PLI (puc. 3).

[ns TOYHOro onpejeneHns pasMepoB Tena UAM pac-
CTOSIHUSA MeXAy TenaMu MCNoNb3ylT pa3Hoo6pasHble

X 3

Puc. 3. iamepuTenbHble NPUGOpPbLI: a — NIMHelKa; 6 — pyneTKa; B — HacTEHHbIE
yachl; I — NecoYHble Yachl; i — PTYTHbI TEPMOMETP; € — 3/IEKTPOHHLI TEPMOMETP;

r n
| 16 |
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X — MeprII7I CTakKaH,; 3 — BeCbl



NUHENKN, MeTpbl, PYNeTkn. JINHENKON MOXHO M3Me-
PATb TeNaHeb60oNbLWNX pa3MepoB UM HeOO/bLLME paccTo-
AHUS MeXAY HUMU, a pyneTKon yao6HO n3mepaTb pac-
CTOSIHMA B HECKOJIbKO MeTpOB. [NA U3MEPEeHUS BaXHO
3HaTb LeHY geneHus npubopa.

LleHa geneHnss — 3T0 3HaYeHWe HaMMeHbLUEero fe-
neHusa wkanbl. LleHa geneHns nuHeek, KOTOPbIMU Bbl
nonb3yetecb,— 1 MM.

TemnepaTypy U3MeEPSAOT C MOMOLLbD TEPMOMETPOB.
Kpome WwKanbl, TepMOMETP UMEET 3anasHHYH CTeK/ISH-
HYI0 TPYOKYy, YaCTUYHO HAMO/HEHHYK NOAKPaLleHHOW
XWUAKOCTbI (YNIMYHBLIA TEPMOMETP) UNKN PTYTbio (Tep-
MOMETP AN19 U3MepPeHNs TemnepaTypbl Tefla YeN0BeKa).

Uem Bbile TemnepaTypa BO3fyxa, TEM Bbile MNOA-
HUMaeTCAa >XUAKOCTb B TPyOKe Y/MYHOrOo TepMOMET-
pa. ObpaTuTe BHMMaHWe, YTO Y YIMYHOIO TepMOMeTpa
OT HYNEeBOW OTMETKWN BBEPX U BHU3 OTXOAAT [BE OfAMHA-
KOBbl€e LWKasibl. ITO NO3BONSET U3MEPATL TEMNepPaTypy
1 B X0N0[4 (OTMETKM HUXE HYNA), U B TEMNJI0E BPEMS roja
(oTMeTKM BblWe HynA). PaccMoTpuTe WKany yanyHo-
ro TepMomMeTpa Ha puc. 4. Kakaa temnepartypa Bo3gyxa
Ha Hel 3adukcnposaHa?

yBenununtenbHole npubopbl. YAaN€HHble Tena npu-
POAbl, & TaKXX€e OYEHb Masible Tena MOXXHO U3yyaTtb C MNo-
MOLLbK YBENNUYMTENbHbLIX NpuéopoB (puc. 5). Jlynbl
N MUKPOCKOMbI YBEMUYMBAIOT N306paXKeHNs Ten ManbiX
pasmepoB. Tena, Haxojauimecs Ha  60/1bLIMX
paccTosiHMsAX OT HabnwogaTens, paccmaTpuparoT B 6U-
HOK/b 1 NOA30PHY0 Tpyby. HebecHble Tena HabnwoaaroT
C NOMOLLbHO TENEeCKOMNOB.

Puc. 4. Ynnuublii
TepMoMeTp

Puc. 5. YBenunuutenbHble Npuéopbl: a — nyna; 6 — GUHOK/b;

B — MUKPOCKON; I — Tesieckon



Na6opatopHoe o6opyaoBaHme. 3HA
YNTeNbHOE KO/MIMYECTBO ECTECTBEHHO-
Hay4YHbIX  WUCCNeLOBaHWA  NPOBOAAT
B cneyuanbHO 060pyf0OBaHHbIX MNoMe-
weHnax —nabopatopusax (puc. 6). OHu
OCHaLleHbl HeOOX0AMMbIM /15 NpoBee-
HWUA 3KCNEPUMEHTOB 060pYA0BaHUEM.
MHorve u3 pasHoob6pa3HbIX Npubopos
MCNONb3YKTCA B LUKOJIbHbIX KabuHeTax
GU3NKN, XuMunmn 1 Gruonoruu.
\ O3HakoOMUTbLCA C NlabopaToOpPHbIM
obopyfoBaHeM MOXHO BO BpeMsi 3KC-
KYPCUMN B WWKO/bHBIA KaOUHET XUMUMN.
PaccmoTpuTte puc. 7, Ha KOTOpOM no-
KasaHO nabopaTtopHoe o060pyaoBaHue
ANA NPOBefeHMA XUMWYECKUX uccne-
[NOBaHWUMN.

NabopaTopHbIii WTATUB NpejHa3Ha-
YeH ANa KpenaeHnsa npobupok, papgo-
POBbIX YalleK, B KOTOPbIX HarpeeawT
BewecTtBa. Ha Becax B3BewWWBAKT Be-
wecTBa 415 NPOBEAEHNA XUMUYECKUX
onbIToB. Konbbl pasHON EMKOCTM Ha-
NONMHAKT XUAKOCTAMU. B haphopoBoi CTynKe nNecTu-
KOM M3MenbyaloT BeuiecTBa. MpPo6GUPKN MCNONL3YIOT
ANA  uccnefoBaHWs  B3aMMOLEMCTBUSA  BeLLECTB.
C nomoulbto nabopatopHoro o6opyaoBaHMUsi MOXHO
cobupaTb HECNOXHble NPUOOPLI U BbINOMHATL XUMMN-
YyecKune onbIThl.

Puc. 6. Na6opaTopuu:
a — msnyeckasi; 6 — xumuyeckas

B M3y4yeHun npupoabl Ye/noBEKY MOMOrawT M3MepUTE/b-
Hble 1 yBenmunTenbHble npubopsl, nabopaTtopHoe obopy-
[ foBaHue.

Puc. 7. Na6opatopHoe 060pyf0BaHuE KaBUHETA XUMUN



CrtaHbTe nccnegosartenamm npmnpoasbl

MPAKTNYECKOE 3AHATUE
O3Hakom/eHne ¢ NPOCTbIM 060pyAOBaHNEM
011 eCTeCTBEHHOHAaY4YHbIX HAbGNAEeHWI
M ONbITOB
3apaHve 1. O3HaKOMbTECb C NPeAJ/IOXKEeHHbIM Yy4n-
TenieMm nNpocTbiM 060pyf0BaHNEM A1 eCTECTBEHHO-
Hay4HbIX HabIO4EHWI 1 ONbITOB: IyNoi, TEPMOMET-

POM, JIMHEAKOWN, MEPHBIM LUINHAPOM.
3apaHune 2. 3anuwunte BTeTpagn, C Kakoi Lesbio

MCNO/b3YIT PACCMOTPEHHOE 060pyA0BaHME. MpoBeaeHve onbima

Konunka 3HaHui

B n3yyeHun npupopabl YeN0BEKY NOMOratlT He TO/IbKO CO-
3[aHHble UM W3MepuTesbHble W YBENNYUTENbHble NpubOopsI,
nabopaTtopHoe o6GopygoBaHMe, HO U NPeaCcTaBUTENN XXUBO
npupoabl.

MypaBbM HUKOrga He owWKbBalTCA B «MNPOrHO3e», Kakoi
6ygeTt 3uma. OHM 3apaHee yry6nsaT MypaBelHUK nepep
HacTynjieHMem CypoBOi 3umbl. W He pgenalwT 3TOro, ecnu
oxunpgaeTcs 3uma 6e3 CUNbHbIX MOPO30B.

Bam n3BecTHO 0 pa3pywunTenbHOM AeiicTBUM 3emieTpsce-
HAA 1 WTOPMOB. MbIWKW owyLwanT NnpubamkeHne 3emaeTps-
ceHuid 3a 15 cyToK, pbibbl 1 3Men — 3a 10, cobaku n Kypbl —
3a 2-3 CYTOK, a KOWKN — 3a HeCKOJIbKO 4acosB.

Kak >XMBOTHbIM yAaétca pacno3HaTb NpubnamxeHwe He-
61aronpuATHLIX yCNOBWA 6e3 NpubopoB, ocTaeTcs 3aragKoii.
YTtobbl pa3sragatb €&, 6Monorm n usnkm NpoBoaAT COBMECT-
Hble nccnenoBaHns NO406GHbIX ABNEHNIA. YUéHble yke co34anm
npuéop, npeagynpexagarLmii 0 npubanXeHun WrTopmMa.

[poBepKa 3HaHuI

1. Kakve npubopbl NCNOAb3YIOT AN U3MEPEHUSA ANINHbI, pac-
CTOSIHMA, NPONAEHHOTO NyTN?

2. Kakne yBenuuutesibHble npubopbl Bbl 3HaeTe?

3. Kakoe nabopatopHoe o6opygoBaHue KCNOMb3YHOT
ONS B3BeLLVBAHUA BELLECTB, a Kakoe — A8 UX N3MesibYeHuna?

4. Crpynnupyinte ob6opygoBaHue. 3anonHute Tabnuuy 2
(c. 20) B TeTpagu, MCNoNb3ys nepeyvyeHb NpUBOPOB: BECHI,
Konby, Teneckon, Yachl, CTEKMAHHYIO Nanouyky, TMHENKY, Tep-
MOMETP, MEPHbI CTaKaH, MUKPOCKON.

MNoyTn3a cyTA

MeAy3bl OLLyLLIAT
npuén>KeHne

LLITopMa

?
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Tabnuua 2

O6opynoBaHue Mpubop Mpumep ucnosnb3oBaHUsd

YBenuuntenbHble
npnoopsbl

M3mepuTenbHble
npnoopsbl

Na6opaTtopHoe
obopypoBaHue

5. BblACHUTE, Kakue N3MeEpPUTE/bHbLIE I'Ipl/I60pr €CTb Yy BaC aomMma.
MogrotoBbTe COO6LLI,€HVIe, Kakmne namepeHunsa npoBogAaT Y/i€Hbl
Ballein ceMbn C UX noMoLblo.

§ 5. BKnag BblAatoLLMXCS
YUYEHbIX-HATypPa/IMCTOB B U3yUYeHune
npupoabl

N3yuyeHne naparpadga NOMOXET BaM:

. Ha3blBaTb MMEHa YYEeHbIX-HaTypa/InCToB,

BcnomHuTe, kakoe e y3HaTb O BKIAAE YYEHbIX-HATYpasIMCTOB B W3Yy4yeHue
3HayeHne nmeet npupoasbl.
KUcnopog,. ,

Koro HasbiBalT HaTypanuctamu. YUYE€Hble — 3TO

Nan, KoTopble LeneHanpaBfeHHO U3y4aloT ABJIEHUSA
OKpYy>XXarLero Mmpa. Y4éHblx, uccnefyroLimx asneHns
npupoabl, HasblBaKT HaTypanuctamu. B npownom,
n3yyasa NpenmMyLLecTBeHHO PacTeHUSA N XXMUBOTHbIX, Ha-
TYypanucTbl UCKaNM OTBET HA BOMPOCHI 06 X CTPOEHUMU,
XU3HEeAeATeNbHOCTU, MPOUCXOXAEHNN, pa3HO06pas3um,
B3aMMO/EeNCTBUM MeXAY CO60M.

Y 4éHble-HaTypanncTbl He TONIbKO HabMoA4aoT N ONKn-
CbIBAKOT MPUPOAY, HO N NPOBOAAT IKCNEPUMEHTLI. OnH
M3 Takux akcrnepumeHToB nposen B XVIII B. aHrnnii-
CKMA HaTypanucT [>ko3ed MpucTnun. B pesynbTarte
J>xo3ed Mpuctau 3TOro sKcnepumMeHTa 6bIf10 YCTaHOBNEHO, YTO pacTeHUS
BbIAENAT KUCIOPO4 — «Ta3 XXU3HU».
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WccnepgoBaHUAM HaTypasMcToB cnocobCcTBOBaNN reo-
rpadguyeckme nyTewecTBus.

He Bce B3rnagbl HaTypaiuCTOB OCTalTCA [0 CUX
nop npaBubHbIMK. YacTMYHO OHM ycTapenu. Ho 3aTto
He MNpeymeHblUaeT BKaf4 YYEHbIX-HATYypasMCTOB Mpo-
LWAoro B (hOpMUpPOBaHNE COBPEMEHHbLIX €CTECTBEHHbIX
HayK. CBOMMM TpyAaaMu OHW MONOXWAW Havano Lene-
HanpaBNeHHOMY UCCNEA0BaHMIO T XXUBOWN U HEXWBOW
NpPUpPOAbI, YTO CNOCOGCTBOBA/O Pa3BUTUID DU3NKK, BNO-
NOrUnN, XMMUK, reorpagumn, aCTPOHOMUMN.

3HauynTeNbHOE BHMMAaHME  Y4YeHble-HaTypanucThbl
NpoLwwioro yaenann wuccnefoBaHUO OpraHM3ama 4eno-
Beka. BcemupHo mn3BecTHbIn Bpay Mapauensc (1493-
1541 rr.) Takxe 6bln HaTtypanuctom. OH oTcTauBan
MbIC/Ib O TOM, YTO XWBas U HeXueas npupoga Umeet
OAMHAKOBbIM cOCTaB. ITO NO3BOINIO MY YCMNELIHO NOJA-
OupaTtb BewecTBa ANd iedeHns 60/bHbIX.

[JocTuxkeHna Bpaya W Hatypanucta [lapauenbca Napauenbe
OTKPbININ LWNPOKKE TOPU3OHTLI AN PasBUTUA MeanLN-
Hbl. C Tex Nop NPoLI0 MHOrO BPeMEHU, a y4YéHble npo-
[O0/MKAKT UCCNeoBaHNs U CO34al0T HOBbIE NeKapcTBa.

Hatypanuctbl BefyT HabnwaeHus 3a nNpupoaoi, msyda-

I0T €€ B nmpouecce uccaefoBaHuii, ONMCbIBAT YBUAEH-

Hoe. Bnarogaps Hay4HOW AeATeNnbHOCTM Y4YéHbIX-HaTypa-
NNCTOB ChOpPMUMPOBANINCE ECTECTBEHHbIE HAyKNn — acTpo- ®
HoMuUSA, Buonorus, msuka, reorpadus, Xumus.

M. B. JNomonocos (1711-1765). Bbigatowmi-
ca ectecTBOMcnbITaTeNb Muxann JIOMOHOCOB cpenan
MHOF0 OTKPbITUIA. B 4acTHOCTM, OH NPULWEN K BbIBO-
Ay, 4TO Ha 3em/ie MOCTOAHHO NPOUCXOAAT U3MEHEHUS,
N OHW SIBNAKOTCA MPUYUHON M3MEHUYMBOCTU pacTeHWUi
M OKNUBOTHBIX. YUYEHBIN OTKPbIN 3aKOH COXpPaHeHUs Mac-
Cbl BelLecTB, CYLLeCTBOBaHMe aTMoOC(epbl Yy MaHeThbl
BeHepa. Muxann JIOMOHOCOB HEKOTOPOE BPEMSA YUUn-
cA B YKpanHe B Kneso-MorunsHckon akagemuu. Mos-
€ BMecTe C ApYTrMMU NyYLW MMM YYeHUKaMy OH NPojao-
XN 06yyeHmne 3a rpaHuLen.

Muxann
JlomoHoCcOB
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Yapnbs Oapsun (1809-1882). AHINMUACKNIA YUeHbIN
-HaTtypanuct Yapnb3 [apBuH BOWEN B UCTOPUID ecTe-
CTBEHHbIX HayK KaK wuccnefosaTe/lb NMPOUCXOXAEHMUA
BMAO0B >XXMBbIX OPraHU3mMoB Ha 3emne. MccnefoBaHUAM
CNoco6CcTBOBaNO NATUNETHEE KPYroCBeTHOE MaBaHue
B 1831-1836 rr. 3a 3To Bpems OH cO6pan MHOTO LLeHHbIX
AN18 HAYKWU maTepuanos (OCTATKM MCKOMaeMblX XXUBOT-
HbIX, MHOTOYMCNEHHble 06pasLbl pacTeHU, ONUcaHus
HabNAeHWA 3a NPUPOAOIA B pasHbIX Yronkax 3emnn).
bnarogaps co6paHHON Y4YEHbIM KONMEKUUW PaCTEHWUNA

Yapnss [ apsuH N XNBOTHbLIX CTa/l0 U3BECTHO O pacnpoCcTpaHeHUUN 0p-
raHM3MOB Ha Halwei nnaHete. Yapnb3 LapBuH NpPULLEN
K BbIBOAY, YTO W BbIMepLIVe XWUBOTHble, U XUBYyLLUNE
HbIHE UMEIOT 06LLee NMPOUCXOXAEHWE, HO NOCNeHNE Cy-
LLLeCTBEHHO U3MeHunucob. CBov B3rNnsabl uccnefoBartesb
N3N0XUN B KHUre «llponucxoxgeHue BUAOB MNYTEM
eCTeCTBEHHOro oTbopa». Bce aK3eMnisaipbl KHUTN Obln
packynneHbl B TeYeHWe [AHA, 4YTO CBUAETENbLCTBYET
0 BblJaKLWNXCA ycnexax y4eHoro.

B. N. BepHaackuit (1863-1945 rr.). YKpanHa ropantcs
CBOMM COOTEYEeCTBEHHWKOM — BblJalOLWMMCA YUYEHbIM
MUPOBOro ypoBHA Bnagnmupom BepHaackum. OH cTan
OpraHu3aTopom U1 nepBbiM Mpe3ngeHToM AKagemun
HayK Y KpauHbl, 6bl1 MIHULMATOPOM CO3[aHNA Hay4HO-
nccnefoBaTe/ibCKUX MHCTUTYTOB MO U3YYEHUIO MPUpPo-
Abl. Viccneposatenib Obln yOeXxxaéH B TOM, UYTO >XUBble
OpraHu3mbl UTparT rNaBHYI pPoJib B MPUPOLE M CO34an
yuyeHune o brocdepe — 0co6oit 060104Ke 3eMn, B KOTO-
poil pacnpocTpaHeHa XN3Hb. CBOE yUYeHMe OH U3NTOX U
Ha cTpaHuuax KHUru «buocdgepa» (1926 r.). Bnagumup
BepHagckuii 6611 poaoM 13 3aNOpPOXCKNX KasakoBs, UC-
KpPeHHe Xenan YKpanHe cTaTb He3aBUCUMOIA.

Bnagumup
BepHagackuii

Konunka 3HaHui

3eMna — eAuHCTBEHHAs M3 BCEX M3BECTHbIX M/IaHeT, rae cyule-
CTBYeT Xu3Hb. O60/104Ka, B KOTOPOI pacnpocTpaHeHa XW3Hb,
Ha3biBaeTca 6uocdepoii. OHa oxBaTbiBaeT 4YacTb aTmocde-
pbl (80 BbICOTbI 20 KM OT NOBEPXHOCTU 3eM/n), YacTb IMToCcde-
pbl — TBEPAO 060/104KKM (rNy6mHOM 5 KM) 1 BClo rugpocdepy —
BOZHYIO 060104Ky 3em/u.




CrtaHbTe nccnegosartenamm npmnpoasbl

Ceilyac HOHbIMK HaTypanucTtaMu HasblBalOT LWKOMNb- -

HWKOB, KOTOpble MOf PYKOBOACTBOM Y4YWUTENsd uM3y4varoT
pacTeHUs M XKUBOTHBIX B LUKOJIbHbIX YTO/IKaX XXMBOMN Npu-
pOfbl, Ha CTAHLMAX HOHbIX HATYPa/IMCTOB U T. M. Bbl Tak-
Xe MoXeTe NpuobLLNTLCS K paboTe B O4HOM U3 KPY>KKOB.
Mpn 3TOM MOXXHO CaMOCTOATENbHO NPOBECTM HEC/TOXKHOE
HabnoaeHne (NPOLO/MKUTENIbHOCTLIO He MeHbLUe MecsLa)
3a NnoBefeHnemM, NUTaHMeM, 06pPa3oM >XXU3HW [OMALLHEr0
XXMBOTHOro. Ana (hMKCUpoBaHUS pe3ynbTaToB Habnwome-
HUS MO BO3MOXHOCTU MCMONb3yiTe hoTorpadmpoBaHme.
MoabepnTe M3 pasHbIX UCTOYHWKOB WMHTEPECHbIE CBefe-
HUS 0 HabNOAAEMOM XXMBOTHOM. BbIACHUTE, NepcoHaXem
KaKuX CKa3OoK, /IereHf, MeceH 3TO XXMBOTHOE ABNSETCA.

[poBepKa 3HaHuI

1. Kak Ha3bIBalT Y4éHbIX, U3yvarLwmx npuposny?

2. Ha3oBnTE M3BECTHbIX BaM Y4YE€HbIX-HaTypanmcToB. Kakoii
BKNag B U3y4eHune npupoasl oHu caenann?

3. Kakne metogbl nccnenosaHns NpUMeEHSIOT yYéHble-HaTypa-
nnCTbI?

YUYEBHbIN NMPOEKT
«KNBAA N HEXXNBAA NMPUNPOOA BOKPYIT HAC»

Llenb: BbISIBUTL TE€MaXXNBOIW U HEXNBOI NPMpOAbl B 6avkaiiem
OKPY>XEHUN.

3apaHue 1. CoctaBbTe MnepeyeHb Tes, MMeLWNXCA B Ballem
GIKaNLLEM OKPY>XEHUMW.

3apaHue 2. Pacnpegenvte Tena Hafge rpynnbl: BOAHOW — Npu-
Haznexawiye KXUBOoi Npupoae, B APYroin — KHEXMBON npuposae.
3apaHne 3. CoctaBbTe Tabnuuy 1 BHECUTE B HEE MOJIyYeHHble
JaHHble.

3apaHue 4. MNpogymaiite, Kak MHTEPECHO WU3MOXUTb U USIO-
cTpupoBaTtb pe3ynbTatbl. [104AroTOBbTE Npe3eHTauuio NpoekTa.
B Heli ykaxute, No kakum npusHakam Bbl pacnpegensnu tena
Ha rpynnbl U Kakux Ten 0Ka3asocb 60MblUe — XXWUBOW WU HEXU-
BOI npupogbl.

Xopa paboTbl Hag NPOEKTOM

1. Cospaiite rpynny n3 4-5 o4HOKIACCHMKOB 1 pacnpegenute
Mexay eé yyacTHuKamu 3agaHua 1-4.

2. PaboTaiiTe Ha BbIMO/IHEHNEM 3a4aHWiA.

3. MpeacTtaBbTe pe3ynbTatbl paboTbl Bawei rpynnbl Apyrum
rpynnam.

4. OueHuTe paboTy Ballei rpynnbl U CBOW NNYHbIA BKNag,
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TEJTA, BELLECTBA
N ABJIEHWN
BOKPYI HAC



XapakTepucTtukun tena,

NX N3MepeHuns

BeulectBa. Pun3nyeckne cBomncTea
BeLlecTB

ATOMbI 1 MONEKY b

Pa3Hoob6pa3une BellecTB

UncTtble BelwecTsa n cMmecu
Cnocobbl pa3aeneHna cMeceun
fBneHua npupoabl

Pa3Hoobpa3ne pnsanyecknx siBieHnin
[MpU3HaKN XUMNYECKUX ABNEHNI
['opeHune. [1oBTOPAEMOCTb

N B3aMOCBA3b ABNEHNA B Npupoae



§ 6. XapaKTepMCTMKM TeAq,
UX USMepeHune

M3yueHune naparpada nomMmoxeTt Bam:

*  XapaKTepu3oBarTb Tena;

e CpaBHMBATb Te/a Mo Npu3Hakam;

e nonb3oBaTbCs nNpuGopamy A/ U3MEpeHust Macchbl
¥ pasmMepoB Ter.

MpupoAHbie U PyKOTBOPHble Tena. Bbl yXe 3Ha-
eTe, YTO pa3NNyalT NPUPOLY XXUBYI N HEXUBYHO.
Mcnonb3ys puc. 8, Ha30BUTe Tena XXMUBOIN N HEXN-
BOV MPUpPOAbI.

Kpome nNpupofHbIX Ten, CYLLeCTBYIOT TakXe py-
KOTBOPHbIE (MCKYCCTBEHHbIE) Tefla, CO3faHHble Ye-
nosekom. Hanpumep, AHEM KOMHaTy OCBeLllaeT
npupogHoe Tenio CoNHue, a BE4EPOM Mbl NMO/b3YEM-
CA UCKYCCTBEHHbIMMW TenlaMy — HacTO/IbHOW NaM-
now nnbo ncTpor. Mops 1 pekn — NpUpPoSHbIe
Tena, a 6acceiH v npys — UCKYCcCTBEHHble. OHN OT-
nuyaroTcs no popme, pasmepam, macce, 06bLEMY.

XapakTepucTuku Ten. YKa3aHHble XapaKTepu-
CTUKW JatoT BO3MOXHOCTb pasnnyath Tena. Corna-
CUTECb, C/IOXKHO NepenyTaTb LWKOJbHbIA YyY4e6HUK
N KYpPUHOE ANL0, NOCKONbKY OHM UMEKT PasHyto
(opMy. YuebHUK — Teno npasuSibHOW (OPMblI.
MOXHO U3MepUTb ero ANHY, WUPUHY U BbICOTY.
N3mepunTb pasmepbl KYpUHOro Alila HEBO3MOXHO,
NMOCKO/IbKY 3TO Te/I0 HEMpaBW/IbHON (POPMBI.

OnucbiBas ropbl, Mbl FOBOPUM, YTO 3TU Tesa He-
XWUBOW NPUPOLbI UMEIT KPYMNHble pasMepbl, Yero
He CKaXXellb 0 KOMIOCKE MIWEHULbI.

HeT Heob6xogmMmocTy B3BewMBaTh apby3 v BULL-
HI0, 4TOObl 6e30WNB0YHO OnpeaennTb, Y4To apbys
ropasfo TsXxenee. Macca — 370 ewé ofHa Xapak-
TepucTuKa Ten.

OxapakTepn3oBaTb Tesa MOXHO U MO 06BLEMY.
Begpo uMeeT 3HauuTeNbHO 6ONbLWKUIA  06BEM,

Puc. 8. Xusas yem uvawka. OGbLEM Tena NPAMOYrofibHOW op-
M HeXwnBasi npupoga Mbl OMpeenstoT, YMHOXWB 3HaYeHUS ero 4/nHbl,
r n
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WMPWHBI U BbICOTbI. YTO6LI M3MEPUTb 06BEM Tena He-
NpaBUNbHOW (OpPMbI, Haf0 NOrpPy3nTb ero B Bogy. O6bEM
Tena paBeH 06bEMY BbITECHEHHOW MM BO/bI.

XapaKTepVICTI/IKVI Te/Z1 —3TO0 NPU3HaKu, No KOTOPbIM OHU
pasnnyarTCcA. K XapakTepuctmkam TEN OTHOCATCA
dopma, pa3mepbl, Macca, 06bEM. JInHelHble pa3mepsbl,
Maccy 1 06bEM Ten N3MepsoT C NOMOLLbI0 NPUBGOPOB.

XapakTepusys Tena, obpaLlatoT BHUMaHWe Ha Ux arpe-
raTHoe COCTosiHWe. Pa3nnyaloT TBEPJOE TeNno, >KUAKoCTb,
ra3. MoHeTa «Konehka» — 3TO TBEPAOe Teno, poca —
XUNAKoe, a Bo3gyX — ra3oobpasHoe. bonbWNHCTBO Npu-
POLHbLIX Te/1 HAX0AATCA B TBEPLOM COCTOAHUMN.

dopma Ten BOCNPUHMMAETCAa BU3yaNbHO, TO eCTb MO-
CPeACTBOM 3peHus. Mcnonb3ya puc. 9, nonbiTanTechb
CpaBHUTb Tefla no opme ¥ pasmepam.

OnwucaHne Tena no nnaHy. VIcnonb3ysa xapaktepu-
CTUKKN, Tefla MOXXHO onucbiBaTb N0 nnaHy: 1) gopma;
2) pasmepbl; 3) macca; 4) 06LEM. O3HaKOMbTEChb C OMMU-
caHnem Mopkosu (puc. 10, c. 28). M3mepeHmMa NoKasbl-
BalOT, UTO €€ ANnHa paBHa 12 cm, macca— 100 r. YTo6bI
onpefennTb 06bEM MOPKOBW, Hafo NOrpy3nTh eé B Mep-
HbIA LWAMHAP C BOJOWA M 3ad)MKcuMpoBaTb NnokasaTenm

Bbo" e MT

L |

Bopga B TBEpAOM,
XUAKOM 1 ra3oobpas-
HOM COCTOAHUNAX

Puc. 9. Tena pasHbix pa3mepoB 1 hopm
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150 mn 150 m/l’

— 100 mn

— 50 wmn

Puc. 10. amepeHune pa3mepa, Macchl 1 06bEMa Tesia HenpasubHON hopMbl

06bEMa BOAbl Ha WKane UMAMHApPa A0 W Mocne norpy-
XXeHNA MOPKOBU. Pa3HOCTb 06bEMOB N OyaeT 06BLEMOM
MOPKOBMW. B ykasaHHOM npumMepe OH COCTaBNAeT Mpu-
6nm3nTensHo 30 min.

MpoBeaéHHble M3MepeHMs MO3BONAKT Tak oxapak-
Tepn3oBaTb MOPKOBb: Te/I0 HEMPABU/LHON (POPMbI ANN-
HoW 12 cm, maccori 100 r n o6bémom 30 mi.

Mo 3TUM e Npu3Hakam Bbl MOXETE CamMOCTOSATENb-
HO CpaBHMBaTb pa3Hble MPUPOAHbIE N UCKYCCTBEHHbIE
Tena.

C nomouwbo pa3mepoB, Macchl, hopMbl U 06bEMaA Ten
MOXHO He TOJ/IbKO onucaTb Tes10, HO U CPaBHUTL €ro C Apy-
rMMu.

CTaHbTe uccnenoBaTesiMum Npupoabl

NMPAKTUYECKAA PABEOTA
M3mMepeHne Macchl 1 pa3mMepoB pasHbIX T

Bam noHafo6ATCA: HOBbIA 1ACTUK MPAMOYTOSIbHON hopMbl,
CNUYeyHblii KOPOBOK, ABE pa3Hble KHWUMKM, Npubopbl ANs n3me-
pPeHUs Macchbl U IMHERHbIX pa3MepoB Ten.

B xoge n3mepeHus He 3abbiBaiiTe onpefenaTb LeHy aene-
HUS N3MepuTesIbHOro npubopa!

3apgaHue 1. lNpoBegute M3MepeHMe Macchbl Tesl — JiacTu-
Ka 1 CnMyeyHoro Kkopobka. CpaBHUTE NOJSyYEHHblE pe3ynbTartbl.
Kakoe Teno nmeet 60 fibLuyo maccy?

3apaHue 2. Mi3mepbTe NUHEHbIe pa3mepbl 1acTuka n Cnu-
YeyHoro Kopo6ka. CamocToATENLHO BbIGEpUTE Npnbop A8 n3-
MepeHus. Kakoe 13 uccnegyembix Tel UMeeT 60NbLUYI0 ASIMHY,
a Kakoe — 60/bLUYI0 LWNPUHY?

Pe3ynbTarbl 3anuinTe B TeTpaib.



[poBepKa 3HaHuI

1. Yem npupoaHble Tena oT/INYalTCA OT UCKYCCTBEHHbIX? pu-
BeAuTE NPUMeEpPbl MPUPOLHBLIX N UCKYCCTBEHHbIX Tefl.

2. Kakune xapaKTepucTuKu Ten BaM NU3BECTHbI?

3. Kaknumun npmbopamu 1 MHCTPyMEHTaMy MOXHO U3MepUTb Nn-
HeliHble pa3mepbl 1 Maccy Tena?

4. CpaBHUTE MO pasmepam: a) TeTpagb W 4BEPb K1AaCCHON KOM-
HaTbl; 6) YaiHyt0 1 CTOJIOBYIO JIOXKKW.

5. Ncknwounte «viHee» CNOBO B Lenoyvke: a) caMonét, opérn,
nyena; 6) aKpaH Tenesm3opa, y4ebHuK, May. O6bACHUTE CBOI
BbIOOP.

6. Mopgymaiite, 0 KakMx xapakTepucTukax Tea roBopuTcsa B Mo-
c/i0BULAX:

Bopob6eii man, a ceppeyko nveer.

J10XXKOI Mmops He BbluepnaTb.

§ 7. BewecTBa.
dun3nyeckne cBolicTBa BELLECTB

N3yueHue naparpaca NnoMoXeT BaMm:

4 Ha3blBaTb (pvl?,mqecr(me cBolicTBa BeLWecCTB,;
4 OOBACHATbL OT/INUUA mexay Cbl/l3|/|‘-IeCKI/IMI/I cBolicTBamMu
rasoB, XXUAKOCTEN N TBEPAbIX TEN;
4 CpaBHMBaATb BewecTBa No nx CbVI3I/I‘-IeCKVIM
CBOWCTBaM. T~
B npeabigyuwiem naparpade Bbl 03HaKOMMU- —
NNCb C 06WMMM XapaKTepucTukamm Ten —
310 hopma, pasmepbl, Macca, 06bEM, arpe-
raTHoe COCTOAHUe. A 3ayMblBannCh N Bbl,
M3 4yero coctodat tena? CtoneTtnsaMm 4YenoBek

MCKan OTBET Ha 3TOT BOMPOC. 4

BewecTtBa. V3BeCTHO, YTO Tena COCTOAT

13 BELLECTB.
Ha puc. 11 un3obpaxeHbl cepebpsHas,

nnactmaccoBasi M CTanbHas N0XKKW. OHu Puc. 11. Cepe6psHas,

UMelT NpubIn3nMTeNnbHO OAMHAKOBbLIE (hop- nnacTmMaccosas

My U pasMepbl, B KaXXAYH MOXHO HabpaTtb W CTa/IbHAs NIOXKKM

noYTN OAMHAKOBbIN 06bEM BOAbI.
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Puc. 12. MonnatuneHoBbie npeameTbl (MAKeT, KPbIWKA, TPYyObl, EMKOCTb A5 XXULKOCTM)

HazoBute

HEeCKO/IbKO BELLECTB,
6€e3 KOTOpbIX Ye/TOBEK
He MOXeT 060/TUCh.

HazoBurte

HECKOJIbKO Ter/l,

N3roTOB/TIEHHbIX
n3 ogHoro
BelwecrtBa.

I-I

!

@

A

MeTannuyeckuia

30

n

A

Wwapwk

Ho cepebpsiHy0 N0XKY M3roTOBUAN U3 cepebpa, nnacT-
MacCOBYH — 13 NONUNPOMNUJIEHA, CTallbHYH — U3 CTa/un.

Cepebpo, nonunponuneH, cTanb — MPUMEPbI
BellecTB. [JomMa 1 B LLIKOME Bbl MOCTOSHHO MMeeTe [eno
Cc BellecTBaMu. XXU3Hb KaXK[0ro YenoBeka HEBO3MOXKHO
npeacTaBuTb 6e3 TaKUX BeLLECTB, KakK Bofa, KMcnopod,
caxap, noBapeHHas cosb.

PaccmoTpute puc. 12. Ob6bpaTuTe BHUMaHue: Tena
MUMEKT pasHyt (popMy, pasMepbl U 06BHEM, HO BCE OHM
N3roTOBJIEHbI U3 OAHOIO BeLLeCcTBa — MOMITUIEHA.

CsoiicTBa Beuects. Kaxpagoe BewecTBo o06nagaet
onpefenéHHbIMU CBONCTBAMMU.

CBOilCTBA BeWECTB — 3TO NPU3HAKWU, MO KOTOPbIM pas-
NMUaloT BellecTsa NM60 yCTaHABNUBAOT MeXay HUMU
CXOACTBO.

Pa3nuyaloT (U3NYECKME N XMMUYECKMe CBONCTBA
BewectB. K ¢u3nyecknm oOTHOCATCS UBeT, O6neck,
arperaTHOe COCTOSHME, 3amax, MNpo3payvyHOCTb
N HEKOTOpPbIe ApYyrue.

Caxap v conb 06beAnHAET TO, 4YTO 06a BellecTBa TBEp-
Able, 6en10ro uBeTa U XopoLLOo pacTBOPMMbI B Boge. A pas-
Nn4ne CoCTOUT BO BKYCE.

BHumaHue! HensBecTHble BaM Bel,eCcTBa HU B KOEM
c/ny4dyae Hesib3s NPOBEpPATb Ha BKYyC!

Bneck TakXe OTHOCUTCA K (PU3NYECKMM CBOWCTBaM
Bew,ecTB. OH 06YyC/I0BNEH OTPaXXEHMEM CBETOBbIX Ny4eit
OT MOBEPXHOCTU BellecTBa. Hanpumep, cepebpo 6necTuT,
a NONNATUMEH — HET.

CneayrouwMMm CBOWCTBOM BelLEeCTB SBMASAETCA 3anax.
Ayxn mbl owylwaem fJaxe Ha paccTosHUM 6narofgaps
HaNM4ynI0 B UX COCTaBe BELLECTB C CU/IbHbIM 3anaxoMm.
Boga e He nMeeT 3anaxa u BKyca.
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CKBO3b C/1011 BOAbl B aKBapuyMe Ierko pacCMoOTpeTb
KaMelwKKn, pacTeHusa, pbibOK. ITO MOTOMY, 4YTO BOAa
npo3payHas. Yepes antoMUHWNI, faxKe TOHYaNLIYO ero
NNEHKY, HWYEro He YBMAWLWb, NOCKO/bKY OH He MNpo-
3payeH. Hanpumep, yepe3 antOMUHUEBYO 0OEPTKY LLIO-
KonagHas NAUTKa He BuAHa. Mpo3payHOCTb — OAHO
3 CBOWCTB BELLECTB U TeN.

LigeT, 6n1eck, 3anax, Npo3pavyHoOCTb — hU3nyeckue cBoli-
CTBa BELLECTB.

B npupoje BellecTBa CyLIECTBYHOT B TPEX COCTOSAHU-

. Mpo3payHoCTb —
AX: TBEPAOM, XWUAKOM, razoob6pasHoM. TO ecTb pa3nmya- OAHO M3 CBONCTB
0T TBEPAOE, XKNAKOE, ra3oobpasHoe arperaTHble COCTO- BOZbI

AHWA BellecTB. B yacTHOCTHY, BeLWEeCTBO BOAY Bbl BUAEN
BO BCeX TPEX COCTOAHMAX. W 3HaeTe, UTO eé arperatHoe
COCTOSIHME 3aBMCUT OT TemnepaTypbl. MNMpn KOMHATHOWN
TemnepaTtype y alloOMUHUA TBEPAOe arperatHoe cocTos-
HWe, Yy BOAbl — XXNAKOE, a'y KUCNopoaa — razoobpasHoe.

Pasnnuna Mmexnay arperatHbiMmun COCTOAHNAMMU
BewecTs. B rasoo6pasHOM COCTOAHUM BEWECTBO  BcroMHUTE onbiThl
He coXpaHseT HM (hopMbl, HM 06BEMA. [MO3TOMY OHO 3a- ¢ npeBpaLeHrem
NOMHAET BeCb AOCTYMHbIA eMy 00bEM. B XXMAKOM CO-  BoAbl B nap vnég
CTOSIHUWN BELLECTBO COXpaHseT 00BLEM, HO NErko mame-
HAeT (opmy. Hanpumep, HanuTble B Mep-
Hblid cTakaH 100 mn Bogbl NpuobpeTtyT hop-
My TOI 4aCTW CTakKaHa, B KOTOpPOW HaxoguT-
cAa Bofa (puc. 13, a). Ecnm crtakaH Hakno-
HUTb, 00bEM BOAbl HE CTAHET HW 6OMbLUE, HU
MeHblle. Ho BOAa Nlerko W3MeHUT (opmy
(puc. 13, 6). 31O 03HAYaeT, YTO XMAKOCTb MO-
XXeT CBOO0OAHO nepeTeKkaTb M3 OAHOrO cocypaa
B APYrou mnu pasnmBaTbCA. Takoe CBOWCTBO
XULKUX BELWECTB Ha3blBalOT TEKYYeCTbio.
BosibLUe BCero BeLLecTB HAXOANTCA B TBEPLOM
arperaTHOM COCTOSIHWMM, MO3TOMY Tena, M3ro-
TOBJ/IEHHbIE U3 HUX, — TBEpAble (puc. 14, c. 32).
Nx popmy MOXHO M3MEHUTb, HO AN 3TO-
ro He06XOAMMO NMPUNOXUTL cuy. Hanpumep,
COrHYTb a/IlOMUHUEBLI NPOBO/A Bam MO CUaM.
dopma, KOTOpY emy npugann, CoOXpaHuTCA.

Puc. 13. TekyuecTb —
CBOWCTBO XNAKOCTU
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Puc. 14. Teépable Tena coxpaHsioT hopmy

MX MNPV BHELWHEM BO34elCcTBUMU. XXUAKOCTM COXPaHsIoT
06bEM, HO NIETKO M3MEHSAT hopMmy. a3oo6pasHblie Bele-
CTBa HE COXPAaHSKT HN 06bEMA, HU POPMbI.

Y TBépable Tena wMMewT GOopMy M 00bEM © U3MEHSAT

A MOXHO N NepeBecTH BelLecTBO M3 OAHOro arpe-
raTHOro cocTosiHUs B Apyroe? Mpu pasHbiX YCNOBUAX
ANa 60NbWMHCTBA BEWECTB MOXHO AOCTUYb KaXaoro
M3 TPEX arperaTHbIX COCTOSIHWIA, HO ANS 3TOrO
Haflo M3MEHWUTb 06blYHble ANS BeLLeCTBa YCNOBUS,
Hanpumep, HarpeTb WKW 0XNaAUTb [0 ONPeAeNnéHHO
TemnepaTypbl.

Konunka 3HaHui

Mpogo/mKuM 03HaKoMeHMEe € (PU3NYecKMMK CBOCTBaMM
BeLLecTB.

DNeKTPONPOBOAHOCTb — 3TO CMOCOGHOCTL BELLECTB MPO-
BOAUTb aNeKTpuyeckuii Tok. OKasblBaeTCsl, YTO OHU BellecTBa
NPOBOAAT 3/IEKTPUYECKNI TOK (Kes1e30, a/IloMUHUIA, Medb, ce-
pe6po), a Apyrue, Hanpumep Te, U3 KOTOPbIX N3rOTOB/IEHbI pe-
3VHOBblE NepYaTKW, CTeKNsiHHaa W gapdopoBas nocyga, —
He npoBoAAT. Mo3ToMy AN IMHUIA 3nekTponepesad noaxoasT
anloMVHMEBbIE NPOBOAA, a He pe3nHOoBble TPYOKU. A 4TOGhI 3a-
WMTUTb ceb OT NOpaXKEHUS INEKTPUUYECKUM TOKOM, 3/1EKTPUKM
paboTalT B pE3UHOBLIX NepyaTkax.

TennonpoBogHOCTb —  3TO CMOCOOHOCTb  BeLLECTB
nepefasatb TEN/0 B OKPyXawllee NpoOCTPaHCTBO. 3MMON OT

MeaHble AEPEBAHHON PYUKM Mbl HE OLLyLaeM Takoro xo/104a, Kak oT
namomnHnessie MeTa/I/IMYEecKoii. OBGBLACHAETCA 3TO TEM, UYTO AAPpeBecuHa UmeeT
nposoaa

HU3KYI Tena10npoBoAHOCTb, a MeTasl/1 — BbICOKYIO.
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CrtaHbTe nccnegosartenamm npmnpoasbl

B pasHoOli TennonpoBOAHOCTM Pa3/IMyHbIX BELLECTB Bbl
MOXeTe ybegnTbCcs Ha MpocToM onbiTe. OCTOPOXHO Hanelite
ropsyein Bogbl MOPOBHY B ABa OAMHAKOBbLIX CTakaHa. OgHoBpe-
MEHHO B HMX MOMECTUTE MO YaiiHOl NoXKe NPUGAN3UTENBHO
O[IMHAKOBbIX pa3MepoB, HO B OAUH — MeTaJl/IMYecKyto, a B Apy-
rol — nJacTMaccoBylo. [lepXuTe M0XKKN 3a UX BEPXHIOK YacTb
NIeBO 1 nMpaBoil pykamu. Kakassi pyka ObicTpee no4vyBCTBYET
Tenso NoXxkn? Kak Bbl nonaraete, OT Yero aTo 3aBUCUT?

[poBepKa 3HaHuI

1. B Kakom arperatHOM COCTOSIHUUM MOXET HaxoAWTbCA Belle-
cTB0? lNpuBegute npumepsl.

2. HasoBuTe wn3BECTHble BamM CBOWCTBa ra3oB, >XWAKOCTE,
TBEPAbIX Ten.

3. Mo4yemMy CKBO3b OKOHHOE CTEK/I0 YLy BUAHO, ayepes gepe-
BAHHble ABEPU — HET?

4. Kakve pumsnyeckme cBolicTBa MOBApPEHHON COAM Bam U3-
BECTHbI?

5. 3anonHute Tabn. 3 B TeTpagun, nogompas K Kaxaomy Belle-
CTBY €ro CBOWCTBO.

Tabnuua 3
CeoiicTBa
BewecTtBO
Liser Mpo3payHoCTb Bneck
Kncnopog
Boga
ANOMUHWIA

6. LUKONMbHUK MPOBEN 3KCNEPUMEHT — €n1abo Hagy/1 BO3A4YLLUHbIN
wapuvk. Mocne Toro, Kak BO34yX 3anONHUA Pe3MHOBbLINA LIapuK,
HafEXHO nepeBs3as ero HUTKOW. YMepPEeHHO Cxa Lapuk pyka-
MU. MI3MeHnn wapuk opmy um Het?
Mouemy? YBenmunnca wiv yMeHbLUWnI-

cA 06BEM LLapuka npu aTom?

CnporHo3upyiite, n3mMeHUTcsa M dop-

Ma M O06BEM Liapuka nocne Toro,

KaK LIKOJIbHUK oTnycTua pyku. Coxpa-

HWN WapuK npuobpeTéHHble dopmy

N 06BbEM NN BEPHYCH K UCXOAHbIM? \\
CBOM MnpefnosiokeHna u gokasartesb-

CTBa Bbl MOXETEe NPOBEPUTL Ha OMbITE.

3anax
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ATom Kap6oHa
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*  00DBACHATb, YTO TAKOE aTOMbl Y MONEKYIIbI;

*  pasnuuaTb MNOHATUSA aTOM U MONEKYNa;

*  BbIACHUTb NPUYMHbI OT/IMUUIA MeXAy arperaTHbiMU CO-
CTOSAHUSAAMU BELLECTBa,;

*  NpUBOAMUTL MpUMepbl AUPdY3MM N 06BACHATL €& npu-
YYHBI.

[lBe CTyneHMW K MO3HaHWIO MNPUPOAbI — O3HaKOM-
NeHne C XapakTepucTukamu (u3Myeckux Ten n ¢u-
3M4YeCKUMWU CBOWCTBaMW BeLLeCTB — BaMU YCMELHO
nponaeHbl. MpofonxkanTte y3HaBaTb, M3 4Yero COCTOAT
BellecTBa.

ATombl. Jloragky O CyuleCTBOBaHWW aTOMOB BbICKa-
3blBanun fpesHue mbicnutenn cebie 2000 net Hasap.
N nnwb B XVIII B. y4éHble foKa3anum MX cyLlecTBOBa-
Hue. Ceilyac n3eectHo 118 BMAOB aTOMOB. ATOMbI 0f-
HOro BMAa MMEeKT OAMHAKOBOE CTPOeHMEe M CBOWCTBA
HeCMOTpPSA Ha TO, B COCTaB KaKoro BellecTBa OHM BXOAAT.
Kaxgomy Bugy atomoB NpMCBOEHO COGCTBEHHOe Ha3Ba-
Hue. Ero nuwyT c 6onbLioi 6yksbl. B 5 knacce Bbl 03Ha-
KOMWUTECb C BelecTBamMu, 06pasoBaHHbIMM U3 aTOMOB
OkcureHa, M'maporeHa, Kap6oHa.

ATOMbI — HaMMeHbLINE YaCTUYKN BellecTBa.

Y KaX/0ro BuJa aTOMOB CBOW, XapaKTepHble NLb
ONs HEero, cTpoeHue U cBolicTBa. Bce BUAbl aTOMOB,
CYLLLECTBYHOLLME B NPUPO/E, YXKE N3BECTHbI. HO YUéHble
C MOMOLLbIO CAMOro COBPEMEHHOr0 060pYy/0BaHUs Mpo-
[O/MKAT OTKPbIBaThb HOBbIE BU/bl aTOMOB, KOTOPble
B NPUpo/e OTCYTCTBYHOT.

ATOMbI — CTpOI/ITeanbIﬁ MmaTtepunan MONeKyJs. ATOMBbI
OAHOro BUAa MOryT COeAUHATLCA MeX 4y coboi nnu ¢ gpy-
rMMn atomamy 1 06pa3oBbiBaTb MOJEKYNbl. Monekynbl
Kucnopoga coctoat nuwb u3 atomoB OKcureHa. B cocTas
BOAbl BXOAAT aToMbl OKcureHa n MmaporeHa.

Bce opraHuyeckume BelwecTBa COAEpPXKAT aTtoMbl
Kap6oHa. ATOMbl HEKOTOPbIX BWAOB MNPUCYTCTBYHOT
B COCTaBe MU/IIMOHOB BeLlecTs!



Kak Bugute, ogHn n Te e aTtoMbl OKCU-
reHa, CoeAuHEHHble MO-pasHOMY, 06pasytoT
MONIEKYNbl pasHbiX BewecTs. B npupose
MOJIeKY /bl 60NbLWIMHCTBA BELEeCTB CoAepxar
aTombl KapboHa n 'maporeHa. B XunBoi 1 He-
XXVBOW Mpupofe LOBOSIbHO PacrnpoCcTpaHeHbl
atoMbl OKcureHa.

ATOMbI HENb3S YBUAETH AaXKe Nnog MUKPO-
ckonom. O6pa3oBaHMe MONEKYN U3 aTOMOB
MOXXHO CMOAEeNnpoBaTb C MOMOLLbIH pasHo-
LBETHbIX LLIAPNKOB.

Monekyns . Ha puc. 15 cmogennposaHo
o6pasoBaHue MOJIEKYN KUCNOpoAa, BOAbl,
mMeTaHa (OCHOBHOrO BellecTBa MPUPOAHO-
ro rasa) u yrnekucnoro rasa. Kak suguTe,
MONeKyna Kucnopoga obpasyercs uM3 AByX
atomoB OkcureHa. Monekyna BOAbl
N3 ABYyX aToMOB [maporeHa m ogHoro arto-
mMa OkKcureHa. B monekyne meTtaHa umme-

0O o
>2> + N2> — %
O + H+ H
u*Ho
0 + H+ H
+ - H3
H + H H

O - atom OkcureHa

H — arom 'mgporeHa

A — arom KapboHa

Puc. 15. MogennpoBaHune
MosieKyn

eTcs oAnH aToM KapboHa u yeTbipe aToMa
FmaoporeHa. B coctaB Monekynbl yrne-
KUCNOro rasa BXogaT ogumH atom Kap6oHa
n gBa atoma OKcureHa.

3BecTHoe BaM Teno caxap-pafuHag cocTouT
M3 BellecTBa caxaposbl. PauHag MOXHO U3MeNb-
YNTb A0 COCTOAHUSA caxapHOW NyApbl, HO OHa, KakK U
caxap-patuHag, 6yaet uMeTb 6enblil UBET U cnagkKui
BKYC, XOpOLWO pacTBOPATLCS B Bofe. Kak u caxap-
pahmHag, caxapHaa nygpa obpasoBaHa 13 caxaposbl.

A 4TO M3MEHMTCA, ecnn caxap-paumHag pacTBo-
puUTbL B BOoAe? Ha nepBblii B3rnag, oH ncyesaet. lo-
npo6oBaB NOJIy4YEHHbIN PacTBOp, Bbl OWYTUTe cnag-
KU BKYyC caxapo3bl. CnefoBaTesibHO, caxapo3a Hu-
Kyfa He ucyesna. MNMpocTo npu pacTBOPEHUN yganocb
M3MENIbYNTHL Caxapo3y Ha HeBUAUMbIe 4YacTuUubl
Mo/ieKyibl. OHM COXPaHAKT eé CBONCTBA, B YaCTHO-
CTW cnajgKui BKyc.

Monekyna — 3To HauMeHbllas yacTula BelecTsa, onpe-
fensawuian ero ceoiicTea.

BcnomHute
M3BECTHbIE Bam
LoKa3aTefnbCcTBa
CyL,ecTBOBaHNA
MO1IEeKY.
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Pnc. 16. PaccToaHus mexay
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MOJIeKy/lamMmmn B BeLLecTBax:
a — TBEpAbIX; 6 —XUAKKNX;
B — rasoobpa3sHbIX

MpefcTaBUTL pasmepbl MOEKY bl BaM
MOMOXET CNeaytoLLee CpaBHEHNE: MONEKY-
Nna BO CTONbKO pa3 MeHblUe, YeM 516/10KO,
BO CKO/IbKO 3eMsi 60/bLue A610Ka.

MHorue BeLecTBa COCTOAT U3 MOEKY.
3To M3BECTHble Bam BellecTBa — BOAa,
KMCNOpOoA, caxapo3a, IMMOHHasa KucnoTa,
YyrneKucnblin ras n ap.

MoneKynbl OAHOTO BELLECTBA OfWHa-
KOBbI MO pasmepy, COCTaBy M CBOMCTBaM.
Kak 6bl 6/11M3KO MONEKY/bl He pasmelya-
NUCb, MEXAY HUMW BCErAa octarTcs Mpo-
MEXYTKMW.

MpuYnHbLL  pas3nnyma Mexpgy arpe-
raTHbIM U COCTOAHMAMMNU BewecTtBa.
Monekynbl HaxogAaTcA B HEMpPepbIBHOM
OBUXEHUWN, B3aMMOLENCTBYIOT MeXay CO-
00il, NMpUTArMBalOTCA M OTTanKMBarTCA
0fjHa OT Apyroi. B TBépAbIX BeliecTBax
OBVXXKEHWE  MOJIeKY/l  He3HauyMTeNbHOe.
3T0 06BACHAETCA OYeHb MasbIMU PaccTo-
AHUAMWN MEXAY MONEKYamMun U CUNbHbIM
X NPUTSKEHMEM ApYyT K Apyry (puc. 16, a).

B Xuakux Bewectsax paccTos-
HWe MeXAy MOJieKynamu B [eCATKM pas
bonblle, 4Yem B TBEPAbIX BellecTBax,
a NpuTaXeHue meHble (puc. 16, 6). 310
no3BONIAeT MOJieKyiaMm CBOOOAHO nepeme-
WwaTbCA OTHOCWUTENbHO Apyr Apyra. Ta-
Kue BellecTBa NErko NepennTb U3 OLHOW
nocyAbl B Apyryto.

B rasoobpasHbiX BelecTBax Mone-
Ky/nbl pacnofiaraloTca Ha pacCToAHMAX
B TbICAYM pa3 60/bLUe, YeM B XULKOCTAX
(puc. 16, 6). Ha TakmMx pacctoaHUAX npu-
TAXXeHWe o4veHb cnaboe. Mo3aTOMy HWUYTO
He MeLlaeT MoneKynam ObICTPO ABUraThb-
CS, OHW NIEFKO NepemMeLlatoTcsa Ha 3Ha4vu-
Te/lbHble PacCTOSHUS.



OAnpdy3na. PeanbHoe cyl,ecTBOBaHWE W nepeme-
WeHne MOMEKY/N B Tefnax NOATBEPXAaeT fB/eHue

andagysnu.

Anddysma — BlaumHoe pacnpocTpa-
HEeHWe YacTuly OAHOTro BelecTBa Mexay
yactuykamm Apyroro.

Mposesém onbIT (puc. 17). HanonHum
XUMWYECKNIA CTaKaH HanoloBUHY BO-
OV 1 fobaBuM OAHY-ABE Kaniau NogHOW
HacTolikn. (MogHyl0 HacToliKy, uMeto-
LYK KOPUYHEBLIM LBET, FOTOBAT U3 TBEP-
[0ro BellecTBa — MOAa, BOAbl, cnupTta u
NCNONbL3YT AN  [e3NHMeKLUn paH).
B xofe HabntogeHns o6HapyXuMm, 4To no-
CTeneHHO BoJa NpuobpeTaeT KOPUUYHEBYHO
OKpacky, XOTA CTakaH CTOMT HenojBuX-
HO 1 €ro COAep>XnmMoe He rnepemeLlnBanu.
MoyemMy e XWAKOCTb B CTakaHe OKpa-
wuneaetcs? OBBLACHAETCS 3TO ABUXEHUEM
MOJIEKYN nofa Mexzay Mosnekynamu Bogbl.

ABneHve AUpOY3UN LOKa3bIBAET, YTO MOJIEKY/IbI
ABWKYTCA. ELLE ObicTpee AU dy3nsa NpoTeKaeT B rasax.
CTouT pacnbl/INTb OCBEXNTE/Nb BO3yXa B O4HOM KOHLe

KOMHaThbl, KaK 3anax pacnpocTtpaHAeTca no BCeMy no- ‘

MewieHuto. MepneHHee Bcero Mg dysma npoucxoant
B TBEPAbIX BeLlecTBax.

Ha pguddysmo Takxe BAUAET Temnepartypa.
Uem Bbille Temnepatypa, TeM aKTMBHEEe MPOUCXOAUT

AN dysuns.

Konunka 3HaHui

OfHVM N3 MEeTOA0B N3YYeHUa Npuposbl ABIAETCA MOAEeNn-
poBaHue. OHO 3akNyaeTcs B cO34aHnN mMogeneli n nposege-
HUM C HUMU 3KCNEPUMEHTOB.

Mopenb — WCKYCCTBEHHOe Tesflo, co3fjaHHoe nana uc-
cnefoBaHMA CBOICTB HEKOTOPOro Tena unuM sBneHus. Yacto
MOZENAMU CNyXaT YMEHbLUEHHbIE KOMUM pasHbIX PU3NYECKUX
TeN XNBON N HEXMBOWN Npupogpbl. Tak, rnobyc — Mogesnb Hallel
nnaHeTsl. KMogensm OoTHOCATCA UrpylleyHble MallvHKa, camo-
NET, pakeTa n Kykna.

Puc. 17. Ouddysna monekyn noga
B 6ecLBETHOI Npo3payHoii Boae

Aundpdpy3unsa, Bo3HKU-
KatoLlas B pe3ynbraTe
pacnbliieHuns
0CBEXWTEeNA BO3ayxa

37



HeO6XOAMMOCTb B MOAE/IMPOBaHNN TakKxe 06ycnosneHa
TeM, 4TO MHOrume Tena n ABneHnsa HenocpeacTtBeHHO Ha6}1}0,ﬂ,aTb
HEBO3MOXHO. Torga ux 3aMeHAKT MOLENAMMU.

CTaHbTe vccnefoBaTensMu NpUpoasl

Hab6nogate Anddy3unio BewecTs, KOTOpble He passimyarTcs
no uBeTy, HEBO3MOXHO. Ho eé MOXHO cMoLenupoBaTb.

* Bo3bmuTe nonctakaHa gpaconm 6enoro useta u nosncrakaHa
caxapa-necka. PaconuHbl M KPYMNWHKM caxapa YC/I0BHO Mpwu-
HAMaeM 3a MOMeKy/bl ABYX pas3Hbix BelecTB. Caxap BCbinbTe
B CTakaH ¢ hacosbio 1 nepemelualite. XoTb Mbl U B3AM N0 NOJI-
CTakaHa haconu n caxapa, ux cmecb He byaeT 3aHMMaTb CTakaH
NOMHOCTbIO. Beap caxap-necok 3anosiHUT MPOMEXYTKU MeX-
Ay haconnHamu. Tenepb ero KpynuHKK pacnpegeneHbl no sce-
My 06bEMY cTakaHa ¢ dpaconbto. MogobHO aToMy B npouecce
Anddy3nmn yacTubl OLHOTO BeLecTBa 3anosHAIT NPOMEeXyYT-
K/ MeXAy Yactuuamuy Apyroro BellecTsa.

[MpoBepKa 3HaHuI

1. W13 yero COCTOAT MOJIEKY/IbI?
? 2. Kak Ha3blBalOTCs HaMMeHbLUMe YacTulbl BELWEeCTBa, onpeje-
nawune ero ceocTea?
3. lNpuBeguTe NnpumMepbl BELWECTB, COCTOALLNX U3 MOSIEKY.
4. Yem ob6bACHAIOTCA pa3Hble arperaTHble COCTOSAHUSA BELLECTB?
5. Kakoe sABneHne HasbiBalwT pguddysneii? [lNpuBegute
npumepsl.
6. B coctaBe Masibix rpynn ob6cyauTte BONpoc, no4yemy m3 cpas-
HUTEeNIbHO HebOo/bLIOro Ko/iunyecTsa BMAOB aTOMOB 06pa3oBa-
JIUCb Y CYLWECTBYIOT CBbile 10 MU/I/INOHOB BELLECTB.
7. MNpoBeauTe HabnweHVe 3a CMeLllMBaHMEM 4Yasd U MOJIOKa.
OnuwunTe npoucxogsiiee sBeHne.

II1SIRERRIYINLIINLN

8. Ha pucyHke — TpM XMMUYECKUX CTakaHa. B HUX nonoxunu
Mo 2 Kycouka caxapa-pacuHaga v Hanunu ofguMHaKkoBble 06bé-
Mbl BOAbl, HO pa3Hoil Temneparypbl.
B kakom cTakaHe Temrnepatypa Oblia Hanbonee BbICOKas,
a B KakOM — camasi H13kasa? MNosicCHUTE, YTO U3 N306pPaKEHHOTo
Ha PUCYHKe NMOMOr/iI0 BaM C OTBETOM.




§ 9. Pa3Hoo6pasune BeLLecTB Y

M3yueHune naparpada NOMOXeT BaMm:

i MOHATb NMPUYNHbI pa3H006pa3|/|ﬂ BeLlleCTB,; BcnomHute nssect-

i 0OBACHATb, YEM CJ/I0XKHble BewectBa OT/IN4aloTCA Hble BaM HeopraHu-
OT NPOCTbIX; YecKune n opraHunye-

i npnBoanNTb NPMUMepbl HEOPraHNYeCKnx N opraHn4eckKnx CKue BellecTsa.
BeLLECTB.

CaxapHas
MpuunHbl 60NbWOro pasHoo6pasua sBeurects. Ha-

NMYMEM pasHbiX BMAOB aTOMOB M UX CMOCOOHOCTbLIO CO-
eANHATbCA MeXAy Cco60li 00bSACHAKT CYLLeCcTBOBaHMWE
MUNINOHOB BewecTB. Cpean HUX MMeKTCs BeLiecTBa
NPUPOAHOro MNPOUCXOXAeHMA. 3TO Bofa, KUCIOPOA,
rNOKOo3a, Kpaxmars, caxaposa u MHOrue gpyrue.

Bnarogaps OOCTUXEHUAM XUMWUK CTano BO3MOXHO
CO3[aHMe HOBbIX BelLecTB C 3apaHee OnpeAenéHHbIMU
cBolicTBaMu. Takue BelLleCTBA BaM TaKXe W3BECTHbI.
3T0 NONMATUNEH, 6GONbLLUNHCTBO NEKapPCTB, UCKYCCTBEH-
HbIii Kay4yK — OCHOBHOE BELL|ECTBO B COCTaBE PE3UHbI. |, CaxapHoi CBEKbI
3 Hero n3roToBSIOT BENOCUMEAHbIE U aBTOMOOWU/b-  nonyualoT caxaposy
Hble WWHbI. [TOCKONbKY BELLECTB OYE€Hb MHOIO, BO3HUK- (caxap)
Nna Heo6XxoAMMOCTb Knaccu@uumpoBaTb UX Ha OTAENb-
Hble TPynNMbl.

Mo oAHOM M3 Knaccuukauuii BellecTBa nogpasge-
NAT Ha NPOCTbIE U CMOXHbIE.

MpocTelie Beuectsa. CyLECTBYHT BellecTBa, B 00-
pa3oBaHMN KOTOPbIX NPUHMMAIKOT yyacTue aTOMbl TO/b-
KO ogHoro smpa. Bocnonb3yemcsa puc. 15 (cm. c. 35)
N paccmoTpum npumepbl. N3 atomoB OKcureHa obpa-
30BaHO MpPOCTOEe BelLecTBO Kucnopohd. B coctaBe 3To-
ro BeL|ecTBa eCTb aTOMbl TONbKO 0HOr0 Buaa. ObpaTu-

Te BHMMaHMWe, YTO Ha3BaHMWe BelllecTBa MPUHATO NuUcaThb Yenezo
C Manoi 6ykBbl, a Ha3BaHWe BMAa aTOMOB, U3 KOTOPbIX Y antoMUHNIA —
OHO 06pa3oBaHO, — C 60/bLLOM. npocTble BelecTsa

BewecTBa, 06pa3OBaHHbIe aTOMaMWn TOJIbKO OA4HOro Bnaa,
Ha3blBakOT MPOCTbIMMW. 1

OCHOBHbIM Bell,ecTBOM B cocTaBe ConHuUa ABnseTcA
BOAOPOA. JTO TOXE MPOCTOe BeLLecTBO, €ro MoJfieKyna
COCTOUT U3 ABYX atomoB ['uaporeHa.
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Ky/ibl. MOeKy /bl MPOCTbIX BELLECTB MOTYT 6bITb 06pa30BaHbI
® AByMsi 1 60/lee aToMaMu OHOro BUAa.

' B cocrtaB NPOCTbIX BEW,ECTB BXOAAT WM aTOMbl, NN MOJie-

CnoxHble BewecTBa. [NPOCTbIX BELLECTB CYLLECTBY-
L] eT HEeCKO/IbKO COTEH, TOrAa KaK C/I0XHbIX — MUIUOHBI.
\ 370 MOTOMY, YTO OHU MOTYT COCTOATb U3 Pa3/IMYHbIX aTO-
MOB. Hanpumep, BoJa NPUHAANEXUT K CMIOXKHbIM BeLLe-
cTBaM, NMOTOMY YTO Kaxfas eé MosieKy/ia CoCTOUT M3 aTo-
—— MOB ABYyX BUAoB — MmaporeHa (2 atoma) n OkcureHa (1
S aTom). Monekyna mMeTaHa obpa3oBaHa U3 4eTbIpéx aTo-
MOB ["'maporeHa n ogHoro atoma Kap6oHa.

Pa3ninumns B coctaBe MOMEKY BAUAIOT Ha CBOWCTBA Be-
wecTts. HanpumMmep metaH — erkoBocniaMeHsroLLLeecs,
OrHEeonacHoe BelLecTBO, a BOAa He TOpPUT U UCNONb3YeT-
CA NPU TYLUEHUN MOXKapOoB..

Bopaa v rnokosa —
CNOXHble BelecTsa

CNOXHbIMW Ha3blBAlOT BELWECTBA, MOJIEKY/IbI KOTOPbIX
| o6pa3oBaHbl aTOMaMy pa3HbIX BUAOB.

PaccmoTpute puc. 18. B Kakux cnyvasx u3obpa-
)K€HO 06pa3oBaHMe MPOCTbIX, @ B KAKUX — CIOXKHbIX

BellecTB?
H+ H — HH \.0)4‘3)"‘\.9)—’ OQO»
a 9 — GO
D+ @ +@ + & — [

Puc. 18. Mogenun o6pa3oBaHns MOJIEKY/T BELLLECTB:
a— Bogopos; 6 — 030H; B — MMAPOreH NepoKcuy,
PasnnyatloT TakxXe OopraHn4yeckKmne 1 HeopraHmn4ye-
CKWe BeLlecTsa.

OpraHuyeckne seujecTea. Ha3BaHWe 3TON FPynmbl
BELLLECTB NMPOUCXOAWUT OT CNOBa OpPraHuM3Mm U KacaeTtcs
CMIOXHbIX BELLECTB, KOTOPbIe BNepBble Gbl/IN BblJeNeHbI
3 OPraHM3MoB.
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CerogHs n3BeCTHO 60nee 20 M/IH OpraHUYecKUx Be-
LL,ecTB, MHOTMe N3 HUX UMEIT UCKYCCTBEHHOE NPOMCXO-
XaeHne. K opraHmyeckum BeuiecTBam, Hanpumep, oT-
HOCATCA GENKWU, XWpbl, YrNeBoAbl, KOTOPbIMK 60raThl
NpoAyKTbl nuTaHua (puc. 19).

MpoAyKTbl NUTaHUA — NPUMEP OpPraHMYeCcKux
seuwects. [lMTaHMe uenoBeka 006s3aTe/lbHO BKIHOUaeT
notpe6ieHne opraHMYecknx BeLLeCTB. B npogykTax nu-
TaHUA XXU3HEHHO He06GXOAVMbIMU SBNSAIOTCA BELLECTBa,
00beUHEHHbIE B TAKWE FPYMMbl: GENKN, XXNPbI, YINEBOABI.

Puc. 19. MpogaykTel nuTaHns, 6oraTble OpraHMYecKMMN BeLLeCTBaMMU:
a — 6enkun; 6 — Xupbl; B— YrneBogbl
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CnepyeT 3HaTb, YTO UX MOTpPebneHne AO/MHKHO ObiThb
cbanaHcupoBaHHbIM. Ype3mepHoe noTpebneHue, Kak
N HeLOCTaTOK TeX WM APYrux BewiecTsB, OTpuuaTefb-
HO CKa3blBalTCA Ha 340pOBbe yenoseka. Ha pwuc. 19
03HAKOMbTECb C MPOAYKTaMW NMUTaHWUA, B COCTaB KOTO-
PbIX BXOAAT pas/inyHble OpraHM4Yeckue BeLLecTsa.

MHoro opraHn4yeckunx BelLecTB yUYéHble co34ann B na-
6opaTopusx. Ho camo Ha3BaHMe «OpraHuU4Yeckue BeLle-
CTBa» COXpaHunocb. Temnepb OHO pacnpocTpaHsaeTcs no-
YTW Ha BCE C/IOXKHble BELLECTBa, COAepXaliue aTtoMmbl

Kap6oHa.
' OpraHuyeckmne BellecTBa — 3TO C/IOXKHblE BeLeCcTBa,
® MOJIEKY bl KOTOPbIX cCOgepXaT aToMbl Kap6oHa.

HeopraHnueckue BeuwecTtsa. CNOXHble BeLLeCTBa,
HE OTHOCALWMeCAa K opraHM4eCKMm, HasbiBalOT HeEoOpPra-
HN4YeCKMMn BelwecTBaMmn. Bce NPOCThbiEé BeELWLECTBa
OTHOCATCA K HEOpPraHN4YecKunMm. K HEOPraHN4YeCKnm

i} e X 3

Puc. 20. Tena Hexu1BoI NpUpPOAbLI U NCKYCCTBEHHbIE Tena:
a — rpaHNTHbIA NOCTaMeHT NaMATHUKA; 6 — MpaMOpHbIe Ba3bl; B — 06/1aKa;
I — KUpNUYHas KNajka; 4 — nadyka macna; e — 6yTblfka NOACO/THEYHOIO Macna,
X — WWHa aBTOMOGUbHAS; 3 — lekapcTBa B TabneTkax



BeLLeCcTBaM OTHOCATCA YIrNeKUC/bI ras, NMTbesas cofa
noBapeHHas conb, BOAA U Ap.

B Tenax HexwusoW npupogbl npeobnagalT Heop-
raHM4Yyeckme BeLLeCTBa, B Tenax >XWMBOW NPUPOAbI
O0NbLWMHCTBO BELLECTB — OpraHnyeckue.

Ha puc. 20 mn3ob6paxKeHbl Tena HEeXWBOWN npwu-
pofAbl M WUCKYCCTBeHHble Tena. OHW un3rotosne-
Hbl MNM 06pa3oBaHbl U3 HEOPraHMYecKMUX BELLECTB
(puc. 20, a~r) Unn U3 opraHnMyecknx sewecTs (nNpu-
POAHOrO MPOUCXOXAEHUA UMM CO3L4aHHbLIX YenoBe-
Kom; puc. 20, 4~3).

ByabTe 3aWMTHUKAMY NPUPOAbI

M3 opraHnyeckux BewecTts (MOMaTUIEHA, NOAUMPONuIeHa
NAp.) N3roTOBASKT Pa3HOO6pa3Hble yNakoBOYHbIE MaTepuasbl,
Hanpumep, OyTbIIKM 4118 ra3upoBaHHON BOAbl, NakeTbl, a Tak-
Xe ofHopa30Byl nocyny. OHM npouyHble, fIEérkne, HO He pas-
naralnTca B Npupoe, 3arpsA3HsAs TeM CambiM  OKPYXXaloLyio
cpesy. OcobeHHO BpefHO CKuUraTb Takme U3esnns, MOCKOJIbKY
npu aToM 06pasylTca A40BUTbIE BELLECTBa.

3awmTnte Npupoay oT NOAO06HbIX 3arpA3HeHnid, cobupaliite
njacTtmaccoBble 0TX0A4bl B CreuuanbHO OTBEAEHHbIX MecTax.
CoseTyem B 6bITYy McCnosb3oBaTb GuonakeTbl U 6uonocyay —
OHM CO BPEMEHEM pasfiaraloTCs U He HAHOCAT Bpes npupoge.

[poBepKa 3HaHuI

1. Kakve BellecTBa Ha3blBalOT NPOCTbIMU, a Kakne — CNOXHbI-
Mu? Mpusegute NpuUMepbl 3TUX BELLLECTB.

2. Yem oT/iMyaeTca Mosiekyna npocTtoro Belectsa Kucnopoga
OT MOJIEKY/IbI BOAbI?

3. Kakve BellecTBa NPUHATO Ha3biBaTb OpraHnyeckummn? Kakmx
BeLLeCTB B nNpupoge 60sblue — OpraHMyYecknx Wi HeopraHu-
Yyeckunx?

4. 3anuwute B TeTpagb Ha3BaHWsA Ten, U300PaKEHHbIX
Ha puc. 20. Ha3oBuTe n3BeCcTHbIe Bam OpraHu4yeckue n Heopra-
HMYecKue BelllecTBa, BXOAALLNE B UX COCTaB.

y6bITOBbIX oTXopnos

TOoXe ecTb «JOM»
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8 10. YucTble BellecTBa U CMecH

N3yyeHue naparpada NnoOMOXeT BaM:

e pasnunyaTb YMCTOE BELLECTBO M CMECb, NPUBOAUTbL UX NPU-
Mepbl;

e  OODBACHSITb, YEM UNCTbIE BELLLECTBA OT/INHAKOTCA OT CMECEA.

Ka)xa0e BeLLLecTBO COCTOUT N3 ONpeaenéHHbIX YacTul,.
Hanpumep, Boja COCTOUT U3 MONEKY BOAbI, B KOTOPOWA
ABa atoma [mgporeHa COeAWHEHbl C OAHWM aTOMOM
OkcureHa. Monekynbl BOAbl OT/IMYAKTCA MO COCTaBy,
thopme, pasmepam, CBOWCTBaAM OT MOJMEKYN APYrUx
BellecTB. Ecnv B nocyfe cogep)katcs TONbKO MONEKY bl
BOAbl M OTCYTCTBYIOT YacTULbl APYrMX BelLecTs, TO Ta-
Kada Bofa ABAAeTCA YACTbIM BELLECTBOM.

UncTble BeuwectBa. YUCTble BellecTBa XapakKTepu-
3ylOTCA MOCTOSSHHbIMW ~ (DU3NYECKUMU  CBOWCTBaAMM.
Hanpumep, TO/MbLKO YucTasd Boa KMMUT NpW Temnepa-
Type 100 °C n 3amep3aeT npu 0 °C. Ecnn B Hell pacTBO-
pUTb COMb, TO TEMNepaTypa KuneHus npesbicnt 100 °C,
a Temneparypa 3amep3aHua cHU3nTcA. NoaTomy npu ro-
nonepunue TpOTyapbl MOCLINAKT NOBAPEHHOM COMbIO.
CocTtaB 4MCTOro BeLLEeCTBa MOCTOAHEH, OH He 3aBUCMUT
OT cnocoba Nony4YeHUs BelLecTBa U MecTa ero npebbiBaHuUs

B NpMpo/e.
YncTelMy Bel,ecTBaMU Ha3blBaldT BelecTBa, COCTOS-
Wwue U3 yacTuly ofHOro BUAa M obnagarwine NOCTOAHHbI-

® MU (PU3NYECKUMMN CBOMNCTBAMMU.

OsHakoMbTeCb C npuMepamu YUCTbIX BELLECTB
Ha puc. 21.

a 6 B

Puc. 21. YncTtble BewectBa: a — camopogHoe 30/10T0; 6 — ra3006pa3Hoe BELW,EeCcTBO
XNOp B 3anasHHOM CTEKNAHHON amnyne; B — BoAa AN NHbEKU WA
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Mokynasi B MarasuHe cofb, caxap, Kpaxmar, Mbl CU1-  monymaiite,
TaeM, YTO 3TO YMCTble BelecTBa. OfHAKO M B 3TUX NPO-  moxHO Nn cnagkmii
AYKTax NMUTaHUS UMEKTCS He3HauMTeNlbHble NPUMECH  uaii OTHECTU K Ymc-
Apyrux sellects. CnegoBatesibHO, B NMPUPOAE U MOBCEA-  TbiM BELLECTBAM.
HEBHOI XXN3HU BELLEeCTBA B YACTOM BUAE NPAKTUUYECKU
He BCTpeyvaroTCs.

Cmecu. B npupoge, TexHuKe, ObITy
npeo6nagatdT CMECU — COYETaHMe ABYX
NN HECKONbKUX BellecTB. MpupogHbIMK
CMecAMU ABNAKTCS BO3AYX, NPUPOLHbIN
ras, He(Tb, MO/IOKO, MOpPCKas Bofa, rpa-
HUT, TOPHbIE MOPOAbI, PPYKTOBbIE COKM.
N3 puc. 22 BbIACHUTe, B KaKKUX arperar-
HbIX COCTOSAHUAX MOTYT HaX0AUTLCA CMe-

Cocras:
Ccn. MOJI0KO 06E3KMPEHHOE,
K n3BeCTHbIM Bam cMecdaMm, KOTOpPble e HanonHuTeNb «KryGH1Ka,
CO3/jaHbl U UCMOJL3YIOTCA YESIOBEKOM, OT- caxap, KonuerTpat
MOJ/104YHOIo 6enKa,
HOCATCA: CTPOUTENBbHbIE CMECH, 66H3I/IH, uncTast Ky/bTypa
KpackKu, CTUpasbHbIE MOPOLUKMN, 3y6Hb|e KNC/IOMOJIGHHBIX

6akTepuii

nacTbl, KeT4Yynhl, Ma|7|0He3b|, pa3Hoo6-
pasHble 6104a n T. .

Hapwuc. 23 (c. 46) noKasaHoO, KakK U3NN-  MorypT — nprmep cMecu, NpuroTos-
MOHHOW KWUCNOTbl U BOAbI MPUTroTOBUIN NNeHHOI YeNIoBEKOM

r A

Puc. 22. NMpupopaHbie cMecn: a — HeddTb; 6 — MOJIOKO; B — MOpCKasi BOAa;
I — No4Ba; i — (PPYKTOBbIE COKM
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Cmecb — 3TO fBa 4 60/iee BELECTB, CMELaHHbIX MeX-
4y co6oii. PasnuyaloT TBEpAbIe, XUAKue, razoobpasHble
cMecwu.

cmecb. Monekynbl 3TUX BELLECTB CMe-
LWaHbl MeXay Cob0i.

( P Bbl Takxe MOXeTe MPUrOTOBUTL

JINMOHHasA
Knucnota

BelecrBa

Puc. 23. O6pasoBaHne cmecu
NMMOHHO KNCNOTbI U BOAI

Pa3nenenue cmecu
npwv N3roToBNEHUN
TBOpOra

I N
46

| pasHble CMecKu, HanpumMmep 4an, Mbl/ib-
HbI pacTBOpP, KOMMNOT, TECTO — CMECb
N3 MYKW, COAbl 1N BOABI.
OTpenbHble BewecTea B COCTa-
BE€ CMECH NMPUHATO Ha3blBaTb KOMMO-
Cmecb HeHTamu. KOMMNOHEHTbI NpuUpoa-

JINMOHHOU HOW CMecu rpaHuTa yBuaeTb NpocTo.
KNCNOTbl N BOAbI

B gpyroi npupogHoi cMecn — M0N0-
K€ — KOMMOHEHTbl He BUAHbI, XOTA
B €8 cOCTaBe MHOIMO BEL,eCTB W Cpeau
HUX — BOAa, XMNpPbl, 6ENKN N YyTNeBO-
Abl. OTU KOMMOHEHTbl MOXHO onpe-
0eNnTb C NOMOLWbID MWKPOCKOMA.
A BOT pacCMOTpPeTb KOMMOHEHTblI TaKOW MPUPOAHONA
CMecK, KaKk MopcKas Boja, He yaaéTca faxe nog Mu-
KPOCKOMOM.

CMecun 6blBalOT NPUPOAHbIE WU MPUTOTOBJ/IEHHbIE YeNo-
BEKOM. s MpuUroToBAE€HUA OAHON CMecu Heobxogmmo
MMeTb ABa WM HECKOSIbKO BELLECTB.

Cmecb BOAbI M caxapa MOXET [ONro ocTaBaTbCs
6e3 M3MeHeHU. MpupogHas cMecb — MOJIOKO Yepes
HECKO/bKO [Heil npebbiBaHWA B TEMNOM MeCTe Hauu-
HaeT pasfensaTbCa Ha KOMMOHEHTbl. B BepxHem crnoe
CKannuBaeTcs Xup, Nof HAM CTaHOBATCS BUAUMbIMU
CTylleHMs 6GenKOBbIX MONEKYNn W XWUAKOCTb. YTOObI
Mony4nTb OTAENbHO CMeTaHy, Mac/io U TBOPOr, CMECh
Hafo pasaennTb.

Pa3genutb cMecb — 0O3HavaeT BblAENUTb OTAE/IbHO KaX-
Oblii €8 KOMMOHEHT.

Ona npoBefeHNS OTAENbHbIX OMNbITOB Heobxoau-
Mbl YMCTble BellecTBa. M03TOMY MCMOMb3YHOT pasHble



cnocobbl pasfeneHns BeLWecTB, 06pasyloLWwmx CMeCh.
O HUMX Bbl y3HaeTe B cinefytoLem naparpage.

Konunka 3HaHui

Pa3Mepbl KOMMNOHEHTOB CMeCU — 3TO XapaKTepucTuka, co-
rnacHo KOTOpOi cMecu KnaccupuumpyroT Ha OAHOPOAHbIE
M HeogHOpoAHble. K 0AHOPOAHLIM OTHOCATCS CMEecu, B KOTO-
pbIX JaXe B MWKPOCKOM He yAaéTcsi pacCMOTpeTb OTAefbHble
KOMMOHEHTbI. K HEOJHOPOAHLIM CMECSIM OTHOCAT Te, KOMMO-
HEHTbI KOTOPbIX MOXHO BUAETb HEBOOPYXXEHHbLIM N1a30M.

B cocTaBe cMecu KOMMOHEHTbI He yTpauMBakT CBOMX OCHOB-
HbIX CBONCTB. Caxap Takke UMeeT C/1aaKuin BKyc, byayym B cme-
cu c Bogoli. MecokocTaétcs XXEnTblM 1 Ha 6epery peku, 1 BBoJe.

ByabTe 3alWMTHUKAMU NPUPOAbI

[ns molikn aBTOMO6UNENn MCNOMb3YT CMEeChb cneunasnbHbIX
MOKOLLUX CPpeAcTB 1 Bogbl. CnyyaeTcs, 4To BO BPEMS MOWKU aB-
TOMOGUIA B AOMALLUHUX YCMOBUAX B3POC/ble He crnefAar, Kyda
CTekaeT 3Ta BpefHas AN XWBOW npupoabl cMmecb. [locose-
TyliTeé UM MbITb aBTOMOOGW/Ib NOAasblLe OT AEPEBbLEB U KYCTOB,
a npyv MNpUroToBNEHMM CMECKU He 3/10ynoTpebnATb MOKLWMUM
cpeacteoM. [lMomHuTe, ecnu pa3baBuTb CMecb BOAON B ABa
pa3a, eé onacHoe BO34eliCTBME MOXHO YMeHbLINTbL B 6-8 pas.

[MpoBepKa 3HaHuI

1. MOXHO N MOIOKO CYMTATb YNCTbIM BeLlecTBoM? louemy?
2. Kakne KOMMOHEeHTbl BO34yXa BaM U3BECTHbI?
3. YUem cmecb OT/IM4aeTcs OT YMCTOro Bewectsa?

4. 3anuwuTte B TeTpadb No 2-3 npumepa N3BecTHbIX BaM TBEp-
AObIX, XXUAKUX 1 ra3006pasHbIX CMeceii.

5. Haligute nuwwiHee cnoBO B LieNoYke: a) Boga — caxaposa —
KOMMOT; 6) MOMOKO — rasMpoBaHHasi Boga — Kucnopog. O6b-
SICHUTE CBOIi BbIOOP.

6. B mManbix rpynnax npoBeguTe wuccnegoBaHue «BeulectBa
N CMECU, UCMOJIb3yeEMble YE/IOBEKOM B NOBCEAHEBHON XNU3HN».
YKakuTe, Kaknue U3 HUX 1 ANna Yero Ucnonb3yeTe Bbl U Balla ce-
Mbsi. O6 0A4HOM M3 BELLECTB /NGO CMeCcK NoAroToBbTE coobLle-
Hue. MocTapaliTecb NpeAcTaBUTb NOMYYEHHblE Pe3y/bTaTbl UH-
TEPECHO W SAPKO.

G,
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Puc. 24. PasgeneHue cmecu
TBEP/AOro BELWEecTBa 1 BoApbl
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OoTCTamBaHnem

811. Cnoco6bl pa3geneHns cmecel

N3yyeHune naparpadga NnoMoXeT BaM:

Ha3blBaTb CNOCOO6LI pasgeneHna cmecelid;
pasaendTtb CMecu Cbl/lﬂprOBaHI/IeM.

CMecy MOXHO pa3fensaTb pasHbIMU crnocoba-
MW, CPen KOTOpPbIX Haubonee pacnpoCcTpaHéH-
HbIMUW SBNAOTCS OTCTaMBaHue, PUAbTPOBaHUE,
BblNapuBaHue.

OtctauBaHue. OTCTanBaHueM pas3fensdarOT cMe-
CW, KOMMOHEHTbl KOTOPbIX /IerKO OTAEeNsArTCH,
Hanpumep, CMecb Kpaxmasna v Bogbl (puc. 24, a).

Bckope nocne NpUroToBfeHUs CMecU Mbl BU-
AWM, 4TO Kpaxman ocefaeT Ha AHO (puc. 25, 6),
NMOCKO/IbKY OH HepacTBOPUM B BOAe U TsAXefee
eé. Cnoi BoAbl pacnonaraetcs Hag Kpaxmasnom.
Ha puc. 25,6 noka3aHo, Kak 3Ty CMeCb pa3jens-
0T, aKKYpPaTHO CnmBas BOAY.

OpfHako MofIHOro pasfgefieHns KOMMOHEHTOB
CMecu OTCTaMBaHWeEM He npoucxoaut. YacTb
BOAbl OCTAETCA C KpaxMasnoMm, a 4acTb Kpaxmana
OTAeNnseTcs oT CMecu BMeCTe C BOLOW.

lNMpoBeném pasfeneHne CMecu pacTUTeNbHO-
ro macna u sogpl (puc. 25). Ana pasgeneHuns
ncnonb3yem naboparopHoe obopyLoBaHWe, Hasbl-
BaeMoe fennTenbHOW BOPOHKOW. Kak u B nep-
BOM C/ly4yae, KOMMOHEHTbI CMeCU He pacTBopSA-
IOTCA ApYr B Apyre, npuyem pactutesisHOe Macno
nerye BofAbl.

Cmecb MOMECTUM B [eNUTe/IbHYt0 BOPOHKY.
Bckope cnoil pacTuTenbHOro macna pacnoso-
XUTCA CBEPXY Hap BOAOW. YETKO BUAHA NUHUSA
pasfena ABYX XuAKocTein. MoBOPOTOM KpaHUKa
OTKPbIBAlOT B BOPOHKe OTBEPCTUE, Yepe3 KOTO-
poe B CTakaH Bbl/inBaeTcA BoAa. llocne BbinnBa-
HWUA BOAbl KpaH 3aKpbliBalOT. Uepes BepxHee OT-
BEPCTUE BOPOHKM pacTUTe/IbHOE Macno CuBaroT
B OTZe/IbHYI0 nocyny.



Puc. 25. PasgeneHne cMecu XnaKocTtei Puc. 26. PasgeneHne cmecu

OoTCTanBaHnem (bl/l]'lepOBaHI/IEM

OTcTanBaHue — OAMH M3 CNOCOGOB pasfefieHns cme-
ceil. KOMMNOHEHTbI CMecKu B pe3y/ibTaTe OTCTauBaHUs pac-
C/lamBaoTCsl, MO3TOMY WX JIETKO Pa3fenuTb.

®unbTpoBaHue. CnocoboM (UIBTPOBAHUA MOXHO
6onee NOMIHO BbINOMIHUTL pa3feneHne CMecu XULKOCTK
1 HEPACTBOPMMOTO B Heli TBEPAOro BellecTBa

[na nposefeHna (uUNbTPOBAHUA MOHAZ0OUTCA A0-
NMONHWUTENbHOE 060pyLoBaHME — O0OblYHAA BOPOHKA,
GunbTp, CTEKNAHHAA nanoyka. PUILTPbI — 3TO He-
NM0THblEe NOPUCTbIE MaTepuasbl, Yepes KOTopble npoca-
YMBAETCA XXUAKOCTb, HO HE MPOHMKAKT YacTULbl TBEp-
[IOro KOMMNoHeHTa cmecu. Takumu cBoicTBaMu obnaga-
toT 6ymara, TKaHb, CNOW necka, Bara.

dunnbTpoBaHue — 3TO CNOCO6 pa3feneHnss cMecu npo-

nyckaHnem eé yepe3 huibTPbl, CNOCOOHbIE 3a4EepPXUBaTh

yacTtuubl HepaCTBOPMMOIoO KOMMOHEHTA.

Ha puc. 26 nokasaHO, KaK pasfe/nTb CMeCb Xe-
Ne3HbIX OMUIOK K BOAbl PuNbTpoBaHMEM. CMeCb BOAbI
N OMWUMIOK OCTOPOXHO MO CTEKNIAHHOW Manoyke, npu-
CTaBNEHHON K GOKOBOM CTEHKE BOPOHKM, KaK NOKa3aHo
Ha PUCYHKe, BbIIMBAOT Ha (YuabTP. Boga 6bICTpo npo-
HMUKaeT 4yepe3 UMeloLMecs B (OUNbTPe MOPbl U CTEKaeT
B COCYA-NPUEMHUK. BuUAHO, KakK B COCYA-NPUEMHUK

"

dunbTpoBasibHasd
bymara

t
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NnocTynaeT npo3payvyHas ymcrtas sofa. KenesHble onun-
K1 no pasmepy 60nblie, 4em Mnopbl puabTpa, NO3TOMY
oceflaloT Ha HEM.

Kak 1 B npegbigywmx AByX onbiTax, CMecKn yaanochb
pasfennTb PUNbTPOBAHMEM, MOCKOJIbKY OAWUH KOMMO-
HEHT CMecu He pacTBOpPAICA B 4PYTOM.

BoinapusaHune. B npupoge n 6biTy [0BOMbHO MHOFO

BblfeneHHble U3 CMe-  cyeceji B KOTOPbIX YaCTULbl BELLECTB HACTOMLKO Ma-

CUIKENESHBIE OMTKM i pa3mMepoB W Tak nepemelLaHbl, YTo HU OTCTauBa-
HWEM, HU OUNbTPOBAHMEM Pa3feNnTb NX HEBO3MOXHO.
HanpumMep, CMeCb BO/bI 1 MOBAPEHHOI COMM MPOXOANT
yepe3 (UAbTP MOMHOCTbIO, HU OAMH M3 eé KOMMOHEH-
TOB He OCTaéTtcd Ha phunbTpe. Kak pa3gennTtb 3Ty cMecb?
B flaHHOM cfly4ae UCNoMb3yT APYroil cnoco6 — Bbina-
puBaHue.

' Bbll'laleBaHVle — 3TO0 yganeHunme Xunakoro KOMMNOHEHTa

® CMecu npun eé HarpesaHuu.

ﬂosapeHHaﬂ COJb

L —
TN
A

Bopa Mpo3spayHbiii ) Kpuctannbl
pacTeop conu
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Puc. 27. PasgeneHne cmecu BbinapnBaHmeM

Ha puc. 27, a noka3aHo NpUroToB/ieHWe CMecu NnoBa-
PEHHOW CONMM 1 BOAbI, & TakKXXe e€ pasfeneHue Bbinapu-
BaHWeM.

Mpwn BbINapMBaHUK Bofa UcnapseTcd, Npespalliasch
B BOoAsiHOM nap (puc. 27, 6). Ha gHe nocyAuHbl, B KOTO-
PO BbINOMHAKT BblNapuBaHue, ocTaétca TBEPAOe Be-
LLLeCTBO — noBapeHHas conb (puc. 27, 6).

Konunka 3HaHui

KpomMe paccMOTpeHHbIX, UMEKTCS U apyrue cnocobbl pas-
JeneHusi cmeceli. MOXHO WCNoO/b30BaTh CBOWCTBO BELLECTB
NPUTATUBATLCS K MarHuty. 3TOT Cnoco6 pasfeneHns cmecel




NPUrofieH, ecnu OAHO M3 BELLECTB MPUTSATMBAETCS MarHWTOM,
ajpyroe — Her.

HamarHuuvBaHue CBOWCTBEHHO >Xefiely U OTCyTCTByeT
y cepbl. Ecnm K cMecy 3TWX BeLecTB MOAHECTW MarHut (370
MOXHO CAEenaTb Yepe3 TOHKWI McT Gymarun), To cMecb pasge-
MTCs. YKenesHble ONUKM NMPUTSHYTCA K MarHUTy, a cepa ocTa-
HeTCs Ha MecTe.

Mcnonb3ys 60/blive MarHUTbl Ha MeTasisionepepabartbiBato-
LWMX 3aBOJAX, XEeNEe3HblIl /IOM OTAENSAT OT HEMArHUTHLIX Me-
TaM0B.

[poBepKa 3HaHuI

1. Kakune Bbl 3HaeTe cnocobbl pa3geneHus cmeceni?
2. Kakyto cMeCb MOXXHO pas3fenuTb BbinapuBaHUEM:
a) necka u>xene3HbIX ONuok;
6) BOAbI M NMTLEBOIT COAbI?
3. Kakylo cMeCb MOXHO pa3fesinTb OTCTauBaHUEM:
a) 6eH3uHa 1 BoAbl,
6) caxapa v Bogpl?
4. Paspab6orTaiite 1 obcyanTte B rpynnax nnaH pasgeneHns cme-

CU BOfbl, MECKA U NOBapeHHol conu. Mopymalite, kakoe 06opy-
[loBaHNe Heo6X04MMO A5 BbINOSIHEHUS BALLETO NjaHa.

CTaHbTe nccnegoBaTenisMu NPUPoabI

MPAKTUYECKOE 3AHATUE
Pa3pneneHne cmeceli unbTpoBaHMEM

Bam noHapo6aTCA: BOPOHKA, GYMaxHbI nnbTp, MepHas
nocyauHa, XMmMmyeckme ctakaHbl, IoXeuka ANns TBEpAbIX Cbiny-
YMX BeELeCTB, CTEK/IAIHHAA Nasoyka, BoAa, MNecok.

Ha 3TOM 3aHATUM Bbl HAYUYNTECb: U3rOTOB/IATL CMECcU Be-
LLeCTB 1 pasfenaTb UX UNbTPOBaHNEM.

3apaHue 1. lMpurotoBbte cmecb n3 50 mi Boasl 1 10 1 peuy-
HOro necka.

3apaHue 2. Cobepute Npmbop, KaknokasaHo Ha puc. 26 (c. 49),
yb6enunTechb, YTO OUNbTP HE BbIXOAUT 3a Kpast BOPOHKMU.

3apaHne 3. ObecneybTe NAOTHOE npuseraHne dunbTpa
K BOPOHKe, A1 3TOr0 c/ierka cMounte kpas punbTpa BoAoM.

3apaHue 4. MNMpoBeauTe ouUIbTPOBaHNE CMECU Tak, Kak onu-
caHo B naparpade.

Kakvne cBoiicTBa KOMMOHEHTOB CMecW MO3BOMUAN MNpU-
MeHUTb PuAbTpOBaHNE ANA UX pasgeneHmsa? MOXHO nu uc-
nosib30BaTb APYroi cnoco6? Kakme npakTuyeckme ymeHus
Bbl Mpuobpenn?

MarHur nputAaArnBaeT
XXene3Hble OMnMuikKn

?
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10r
peyHoro
necka

50 mn
BOAbI
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BcnomHute,
yTO HasblBaloOT
npupoaoi

fABneHus npupoabl

’§12 o

U3yueHue naparpada nomoxer Bam:

. NPUBOAMTL NPUMEpPbLI MPUPOAHLIX ABNEeHWI (buonornye-
CKUX, PU3NYECKUX, XUMUYECKUX);
. pasnuyatb u3nyeckme, XuMmnieckme n bruonornyeckme

ABNEHNS;
e OnucbiBaTb SIBMIEHUS NPUPOABI MO NPEASIOKEHHOMY M/1aHy.
Kak BaM W3BECTHO, SIBIEHUA — 3TO W3MEHEHUS,

npoucxogawine c Tenamu npupogsl. B npupoge Ha-
ontofaroTca pasHoobpasHble aBneHus. Ceetut CosHue,
obpasyeTtcsd TymaH, LyeT BeTep, GeryT nowagm, u3 ceMeHu
rnpopacTaeT pacTeHME — 3TO INLLb HEKOTOPbIE MPUMEPDI.
lMoBCefHEBHAA J>KU3Hb KaXAOr0 Ye/l0BEKa Takxe
HanosIHeHa ABNEHUAMU, NMPOUCXOLAWMMUN MPU YHaCTUK
MCKYCCTBEHHbIX Tef, Hanpumep, efet aBTOMO6W/b, Ha-
rpesaeTcs yTHOr, 3BYUYNT My3blKa. OTrfISHYBLUNCHL BOKPYT,
Bbl YBUAMNTE U CMOXETE Ha3BaTb MHOMO APYrUX ABNEHUMN.

Y4YéHble nofennnn ABMEHUA MPUPOLbI Ha TPYNbl.
Pa3nuyaloT 6MONOrMyeckue, GuUanyeckme, Xumuye-
CKMe ABNeHunA.

Buonornuyeckune senexus. Bce ABneHunsd, npowucxo-
Adlmne c TelaMy XX1BOW NPUPOLbI, T. €. OpraHM3IMamu,
HasblBalOTCA 6MONOTMYECKUMU ABNeHUAMU. K HUM OT-
HOCATCA MpopacTaHWe CemMsH, LBeTeHue, obpa3oBaHue
naoAoBs, NUCTONAL, 3MMHASA CNAYKA XMBOTHbLIX, MONET
nTuy (puc. 28).

6 B

Puc. 28. buonornyeckue siBneHus: a — rnpopacraHue ceMeHu,

6 — noneT NTuLbl; B — McTonazs



®unsnueckne aspnevus. K npusHakam ¢pusnyeckmx
ABNEHNI OTHOCATCH U3MEHeHMe (hOpMbl, pa3MepoB, Me-
CTa PacrofioXXeHMa Ten M UX arperaTHOro COCTOAHMA
(puc. 29). Korga roH4ap nM3rotoBnseT M3 rMuHblI Kakoe-
nnmbéo nsgenue, naMmeHseTca gopma tena. Mpu gobbiue
KaMeHHOr0 Yrisi U3MeHATCA pa3Mepbl KYCKOB rOpPHOWA
nopoAbl. Bo Bpems ABUMXXEHUSA BENOCUNELUCTA U3MEHSA-
eTca pasMelleHue BenocunegmcTa U Benocunefa OTHO-
CUTEeNIbHO Tes, PacnooXeHHbIX BAOMb A0pOru. TasHue
CHera, ucnapeHue n 3amep3aHue BOAbl CONPOBOXAAKOT-
CA MepexofoM BeLlecTBa U3 O4HOM0 arperaTHOro CocTos-
HUA B Apyroe. Bo Bpemsa rposbl rpeMUT rpom, CBEpPKaeT
MONHUA. ITO PU3NYECKUE ABNEHUSA.

Cornacutecb, YTO B NMPUBEAEHHBLIX NpuMepax Pusn-
yeckue ABNEHNA O04YeHb pasHble. OfHAKO Npu BCEM pas-
HoOGpasnnm (U3NYeCcKUX SBNEHWIA BCNELCTBUE WUX He
npoMcxoauT 06pa3oBaHNe HOBbIX BeLLeCTB.

®un3nyeckne SIBNEHUS — SABJIEHUSl, BO BPeMs KOTOPbIX
He o6pa3ylTcsA HOBble BELWECTBA, HO M3MEHSITCSA pas-
mMepbl, (hopMa, pasmMelleHne, arperaTtHoe COCTOsIHNe Be-
WecCTB, U3 KOTOPbIX 06pa3oBaHbl Tena.

Puc. 29. ®usnyeckne asneHuns

Kakune nameHeHus
npoucxoanT

C N1IaCTUINHOM

BO BpeMSs fIENKMU,

C Menom —

npu nucbme

Ha JOoCKe, C BOAON —
BO BpewMms

eé KuneHuma?




Puc. 30. Xumuueckne SiBNeHns: a — pXxaBfieHne meTanna; 6 — BblgenieHne yriekncnoro
rasa npu go6aBneHNN B COAY YKCYCa; B — XUMUYECKMNI aHaNN3 BOAbI

£

XumMuueckue asnenuns. Bam XopoLUO N3BECTHbI TaKune
SIBNIEHNS, KaK ropeHune ceeun, 06pa3oBaHne pPXKaBUmnHbI
Ha )XeNe3Hoii Lenu, ckucaHme Monoka u gp. (puc. 30).
3T0 NpUMeEPbl XUMUYECKUX SBNEHNIA.

XuMunyeckue siBIeHUA — 3TO ABJIEHUs, BO BPEMS KOTO-
pbiX U3 OAHUX BelecTB o6pa3yTca Apyrue.

XVMUYECKME ABMEHWUA VMEKT LWNPOKOe NpUMEeHe-
Hue. C X NOMOLLbIO Nt0AM LOObLIBAOT MeTanbl, co3fa-
0T CPeACTBa IMYHON FTUTMeHbl, MaTepuanbl, N1eKapcTBa,
roToBAT pasHoo6pasHble 6/1t04a.

CTaHbTe uccrenoBaTesiMu Npupoabl

Habnwgatb 3a ABAEHMAMU NPUPOAbI MOXHO AOMa, B LUKO-
ne nu6o 3a ropogom u cenom. HayuHbli meTon Habnwpe-
HUA npedycmaTpyMBaeT ONUCaHWe MOMYYEHHbIX pPe3y/bTaToB
no onpenenéHHomy nnaHy.

MpoBegnTe HabnwgeHne 3a KakuM-1nbo SABIeHMEM MPUpPo-
Obl U ONULWIXTE ero Mo nnaHy:

1. Aata, Korga siBneHne npousoLwwsno (4eHb, rof, Bpems).

2. MecrTo, rge npoucxoauno ABneHue.

3. Tena npupofpl, C KOTOPLIMU MPONCXOAUN0 ABNEHNE.

4. N3meHeHus, npousowegwne B pasmepax, dpopme, LBeTe,
MECTOMOMOXEHUN Ten.

5. Npeobpa3oBaHue BeLLECTB B XOA4e SABMEHUS.

CpenaliTe BbIBOZ, K Kakoii rpynne OTHOCUTCA Habnwgaemoe
BaMu sBneHue. lMoaroToBbTe npe3eHTauuio pesynbTaTtoB Ha-
6/1104EeHNS CcOrlacHo nnaHy. MocoBeTynTeCh C YieHaMuK Ballei
CeMbMU, Kak eé niyywie ohopmuTs.
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[lpoBepKa 3HaHK
1. Kakuve sBfieHnsa npupoabl BaM U3BECTHbI?
2. Yem pm3mnyeckne AABNEHNSA OTINYAKOTCA OT XMMUYECKNX?
3. O Kakux sIBNIeHNAX roBOPUTCA B MOC/I0BULAX W MOrOBOPKax: @

Boga v kaMmeHb TouuT.
Kouepra orHs He 6ouTcs.
Xényab man 6biBaeT, a 3 Hero 60bLWwol Ay6 BbipacTaer.

4. 3anonHute Tab/MLy B TeTpaau nNpuMepamu siBfeHuid 13 faH-
HOrO nepeuHs: pacTéT NOACHEXHMUK, NoyepHeno cepebpo, pas-
6110Cb OKOHHOE CTEK/10, T0/I0BACTUK MPEBPATU/ICS B NISATYLLKY,
BABUraTesie aBTOMoOGU/IA CropaeT roptoyee, N/bIBET04KA.

Bunonornyeckue dunsnyeckune Xnmunyeckumne

5. WKONbHMKM K Npa3fHWUKY HadyBasin BO3AYLIHbIE LUAPUKMN.
OpHa rpynna yBepsifia, YTO OCYLLECTB/ISET XMMUYECKOE fB/e-
Hue, gpyras — 4to (u3suyeckoe. Kakas rpynna LUKOMbHUKOB
6blna npaBa? ApryMeHTUpyiTe CBOI OTBET.

§ 13. Pa3Hoo06pa3ne hnsanyeckunx

ABJ/IEHUNI
M3yueHune naparpada NOMOXET BaM:
*  NPUBOAUTb NPUMEPLI Pa3HbIX DU3NYECKNX SBNEHWIA; BCNOMHUTE. Kakue
1
e onucbiBaTb (husnyeckme ABMeHUS. ABNIEHUS POUCXOAST

C BOA,0li B pa3Hble

Pa3HooGpa3ue dusnueckux asnenunii. Mo puc. 31
BpemMeHa roga.

BbIACHUTE, Ha KaKue rpynnbl pasgenarT (*)I/I3I/I‘-IGCKVIE
SABJICHUA.

Puc. 31. PasHoob6pasune hnsnyeckux aBeHui

955



MogymaiTe,
Kakoe XMBOTHOe —
nowajb, nactou-
Ka Wim y>xK — MoxeT
asuratbcs
6bICTpee Bcero.

YKVNBOTHbIE ABUTaOTCA
C pasHoii CKOpPOCTLIO

56

Puc. 32. MexaHunyeckue aBneHus

MexaHuueckue seneHus (puUc. 32) NPoOUCXOAAT C Te-
namy B npouecce MX ABMXKEHUS. [BUXKEHMEM Ha3blBalOT
nepemeLLeHne Ten OTHOCUTENBHO ApYr Apyra. Mepemelya-
HOTCS CTPENKN U MaATHUK YacoB, TeYET BOJA B pEKe, NeTUT
CaMONET, C ropbl CNycKaeTca NbDKHUK, 3eMNs BpaLlaeTcs
BOKpYr Co/iHL,a — BCE 3TO NPUMepbl MeXaHNYECKUX AB/e-
HWIA. Tpn 3TOM KaXKoe Teo nepemelLaeTcs no-pasHoMy:
0AHO — ObICTPeE, ApYyroe — Mef/ieHHee, 0AHO Ha 60/bLLoe
paccTosiHme, Apyroe — Ha manoe. a v NpoLO/MKUTENb-
HOCTb ABVXXEHUA KaXA0ro Tesla pasHas.

MexaHnyeckue 9BNeHNA — ABNEHUSA, CBA3aHHbIE C 1BU-

XXeHnewm Ten. K,EI,BI/I)KeHI/IIO NMPUMEHAIT Takme Xxapaktepu-

CTUKWN, KaK CKOpPOCTb, NyTb, BpeMA4.

OfHOM M3 XapaKTepUCTUK MeXaHWYeCKUX ABJIEHUN
ABNAETCA CKOPOCTb ABMXEHUA Tena. YTobbl BbIYUCINTD
CKOPOCTb ABWXXEHWUSA Tena, Hago NPOWAEeHHbIA TesioM
nyTb pa3fe/inTb Ha BPEMS, B TEHYEHNE KOTOPOro OHO [BU-
ranocb. MNMofo6HbIe 3a4a4n Bbl HEOAHOKPATHO pellanu
Ha ypoKax mateMaTuKu B Ha4albHOWN LWKOfe.

HenofBWXHbIX Ten He 6biBaeT. [axe 34aHunsa, ropbl,
KaMHM nepemellaroTcs BMecTe ¢ 3emnén Bokpyr ConHua
M y4acCTBYIOT B CYTOYHOM BpalLleHUumn 3eMnu.

TennoBbiMU sABMeHUAMU Ha3blBAKOT ABNeHNA, KOTO-
pble COMPOBOXJAKTCA HarpesaHvem nubo oxnaxje-
Huem Ten. TasHue nnm obpasoBaHue nbfa, ucnapeHune
BOAbl, HarpeBaHue YahHMKa — NpuUMepbl TENIOBbIX AB-
neHuit (puc. 33). Mpun HarpeBaHUM TemmnepaTypa Tena
NOBbLILLIAETCA, a MPN OXNTAXAEHUN — MOHUXKaeTCA.



Puc. 33. TennoBsble ABneHus

Tenno Bcerga nepepaércs OT 6ofiee HarpeToro Tena
K MeHee HarpeTomy. Hanpumep, ecnv B XONOLHYIO YalLl -
KY HanuTb ropsaYmniA Yait, ToO OHa Harpeetcs.

Bo3gyx — Hafé>kHaq 3awmnta 3emMam ot YpesmepHo-
ro HarpesaHua ConHuem. bnarogapsa Bo3fyxy Ha 3em-
ne He OblBaeT 60MbLWINX pasnUunii Mexay LHEeBHOW
M HOYHOW TemnepaTypoi. Yero He ckaxewb 0 JlyHe,
Yy KOTOPOW HEeT «BO3A4YLHOro ogesna». Moatomy gHEM
Ha JlyHe Temnepatypa MoxeT 6biTb +130 °C, a Ho-
uyblo —-160 °C.

CseToBble siBneHns. CBeTAT CoNHUE, aneKTpuyeckKas
namna, cseya, mMask Ha 6Gepery mops. Bcé ato — wuc-
TOYHUKM CBETa, OT KOTOPbIX pacnpocTpaHAlTCA CBe-
TOBble /lyun. CBeT pacnpocTpaHsaeTca NpAMOSIUHENHO,
4TO MOATBepXAaeTcs 06pa3oBaHNEM TEHMU.

CBeTOBble dABNEeHUA — 3TO 4dB/1eHuUAd,
C pacnpocTpaHeHuMeM cBerTa.

Paccset

CBA3aHHbIEe

[o kakoli
TemnepaTypbl HY>XHO
oX1aAnTb BOAY,
4YTOObI OHA
npesparunaacb
BNén?

[o kakoli
TemnepaTypbl HYXXHO
HarpeTb BOAY, YTOObI
OHa npespartuiacb

B nap?

!

Masik Ha 6epery mopsi



Puc. 34. CeToBble aBneHus:

a — COJIHEYHbIE STyUn B Iecy;
6 — pagyra; B — CBEYEHVe namnbl;
I — NONSIPHOE CUSIHUE;

[, — CBeueHve mefys; e — (heliepBepk
N
58

ECTeCTBEHHbIMM MCTOYHMKaMM CBETA
aBnsaoTca ConHue 1 3BE34bl, MOTHUS 1
NONAPHOE CUAHMNE, UCKYCCTBEHHbIMU —
pasHO06pa3Hble 0OCBETUTENbHbIE MPNGO-
pbl. CyLleCcTBYOT CBETALLMNECS XUBOT-
Hble, HanpuMmep, HeKOTOpble Mefys3bl,
rny6oKoBOAHbIE PbIObl M XYKK (BCno-
MHWUTE CBeT/IAYKOB). He3abbiBaemoe
CBETOBOE fIBIEHWe — pafyra Ha Hebe.
PacnpocTpaHeHune nyuveii ConHua nyu-
e BCero Habnwpaatb B ryctoM necy
nnu napke (puc. 34).

CBeTOBble AIBMIEHUSA MMEKT BaXKHOE
3HayeHMe B XWBOIN npupoge. Mbl BU-
AUM Tena 6narogaps TOMY, YTO CBETO-
Bble /ly4yy OTpaxKkatoTcA OT HUX U BOC-
NPUHUMAIOTCA HALL UM 3pPEHUEM.

3ByKOoBble siBfeHus. [OBOPUT Yyuun-
TeNb, WYMUT Nec, rPEMUT FPOM, NOEeT
nTuya, urparoT Ha 6aHaype — BCE 3TO
npuMepsbl 3BYKOBbIX ABNeHUR (puc. 35).
3BYK 6aHAypbl BO3HUKAET MPW KacaHUu
CTpPyH 6aHpypuctom. CTpyHbl COBep-
lWaKT KonebartenbHble ABUMXKEHUA, 3TU
ABVKEHUSA nepefarTcs BO34yXy, pac-
NPOCTPaHAKTCA B HEM Ha ONpefesnéH-
HOe paccTosiHue, U UX ynaBlnBaeT yxo
yefioBeka.

XXM3Hb KMBOTHLIX He 06XoauT-
ca 06e3 3BYKOBbIX fBNeHW. 3BYK no-
MOraeT WM BOBpemf MOYyBCTBOBaTH



npuénmxKeHne Bparos, COOOWMUTL ApY-
MM >XMBOTHbIM 06 OMacHoCTW, npwu-
BNeYb K cebe BHUMaHWe.

Kpome paHee pacCMOTPEHHbIX, Cne-
AyeT HasBaTb 3/IEKTPUYECKMEe U mar-
HUTHblEe ABMIeHUA. TIPpUYUHBL  3TUX
ABNEHWNI Bbl OyaeTe n3y4vaTb Ha ypoKax
(hn3nKKN. Mbl XXe pacCMOTPUM Ha puc.
36 1 37 (c. 60), roe aTn ABNEHUA BCTpe-
4arTCs B NPUPOLe M KaK UX UCMO/b3Y-
eT YeN0BEK B MOBCEAHEBHOMN XXU3HMW.

MonHus — 3T0 CnefcTBue Npuposa-
HOr0 3/1eKTPUYECKOTO SIBIEHUS, BO3HM-
Kalowlero mexgy obnakamu BO BpeMms
rposbl. Mbl C BaMW MOSb3YEMCS 3/1eK-
TPUYECKUMU ABNEHUAMU, KOra BKHO-
Yyaem 3fieKTpUYeckue namny, YyTior,
TENeBN30p N XONOAUNbHUK.

Mpn pasoMKHYTOM BblK/it0oUaTesne
namna He ropuT. OTCYTCTBYIT Kak
ABNeHne, Tak 1 ero cneacrteme. Haxwu-
Mas Ha KHOMKY, Mbl OTKpPblBaeM NyTb
3NEKTPUUYECKOMY TOKY K flamrne, U OHa
3aropaeTcs.

MarHuTHble ABMEHUSA, MOKa3aHHbIe
Ha puc. 37 (c. 60), Bbl Habnwogann. Ha-
BEpPHOe, KTO-HMOYAb U3 Bac yKpacun fo-
MalWHUIN XONOAUNbHUK KapTUHKamu-
marHuTamun. bnarogaps MarHUTHOMY
ABMIEHMNIO OHW MOTYT BUCETb KaK YrogHo
[0/IT0 U He 0Tnajath.

Puc. 36. SnekTpnueckne aBneHus
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Puc. 37. MarHuTHble ABNeHus: a — NPUTAXKEHNE XXeNne3HbIX ONUM0K K MarHnTy,

60

06— OBUXEHNE HaMarHM4YeHHOoM CTpeNIKN B KOMNace,

B — Tay-Knw4n AeﬁCTByIOT KaK MarHuTbl

MarHuTHble SAB/IEHUA — 3TO SIBNIeHUSA NPUTAXEHNA Ten
K MarHuTy. MarHuntbl CMOCOGHBI nputarneBaTb Kcebe Tena,
B COCTaB KOTOPbIX BXOAWUT XXenes3o.

MarHuTHble SBNEHUA WCNOMb3YIOT B MeAuLMHE.
Hanpumep, marHutoTepanua — 6e360/1e3HeHHas Mpo-
Lesypa, Nonb3a OT KOTOpoW owyTuma. Mog pencrevnem
MarHUTHbIX CWN BO3pacTaeT COMPOTUBNAEMOCTb Opra-
HU3MapasHbIM 3a601eBaHNAM. MarHuTbl SBASKOTCA 3/1e-
MEHTaMWN MarHMTHbIX 3acTéXeK, HeKOTOPbIX 3aMKOB,
Tay-KYen Ang BXOAHbIX [Bepeil.

[MpoBepKa 3HaHuI

1. Ha kakuve rpynnbl nogpasgensanT puindyeckme asneHma?
2. Kkaknm siBneHmsM oTHocuUTCSA o6pa3oBaHue nbga?

3. Kakumn opraHamu 4yBCTB Bbl MOXETe BOCMPUHUMATL (Ou-
3nyeckme £BMIeHUA: a) TensoBble (YMepeHHOe HarpeBaHue);
6) cBeTOBbIE; B) 3BYKOBbIE; ) MEXaHNYecKne?

4. 3anuwunTe B TeTpadb, K Kaknm SIBIEHUSAM OTHOCATCH CO6bI-
TUSA: MUUTCSA Moesf, FPemMuUT rPoM, LUKOMbHWK MyCKaeT «Cofl-
HeUHbIlA 3aiumK», KaTUTCA MsY, ropuT poHapb, BbinapusBalT
pacTtsop conu. MNMprmep Kakoro n3 U3BecTHbIX Bam IU3NYECKUX
ABNEHW He yka3aH? lNpuBeanTe COGCTBEHHbIV MpMMep 3TOro
(h131MYECKOro ABNEHUS.

5. YUeHuKn nocropwun, Kakme MOHETbl NMPUTATMBAKOTCA K Mar-
HUTY. MHeHna pasgenunuck. OgHu nonaranu, yto 1,2 n 5 kon.,
apyrue — 10, 25 1 50 Kon., a TpeTbyM cKasanu, 4to 3To0 MeTasln-
yeckune n3fenus, nod3ToMy OHU BCE MPUTATUBAIOTCA K MarHnUTy.
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MpoBepbTe Ha ONbITe ONMCAHHOE SIBAIEHME W HaguTe npaBu/ib-
HblA OTBET.

6. Tennosoe sBNeHWe 3aBUCUT OT TOrO, M3 Kakoro BeLllecTtsa
N3roTOB/IEHO Tes0. MONHTEPECYNTECH Yy YIEHOB CBOEl CEMBbM,
N3 YEero U3roTOB/IEHbI BalUW YalHUK WK KacTponu. Uto genawT
B3pOC/ble, YTOObI 3MMOV TEM/I0 U3 Balleil KBapTpbl He Nepepa-
BaJ10Cb XON04HOMY BO34yXY Ha yfmuy?

8 14. pu3HaKN XUMUNYECKUX
ABNEHUIN

M3yueHune naparpada NOMOXeT BaM:

i npnBoaNTb NPUMEPblI XMMNYECKNX SIBNIEHUIA N Ha3biBaTb
NX NPU3HaKu;
i pasnnyatb XuMn4yeckmne un (*)I/I3I/I‘-I€CKVIe ABNneHus.

O3HaKOMUBLUUCL CO CMecAMM U (U3NYECKUMM
SIBNEHNAMM, Bbl MOXETE CAeNnaTb BbIBOA, YTO U B XOAe
(hM3nyecknx sBNeHWA, U B CMecsaX COCTaB BeLLeCTB
HE N3MEHSETCS, a KOMMOHEHTbI CMeCceli COXPaHAOT CBOW
cBolicTBa. Hanpumep, npu TasHUWU NbfAa, KUMEHUN ©
3amep3aHuK BOAbl €8 MOEeKY/bl COXPaHAKTCS.

Xumuueckue asnenns. XMMUYECKNe ABNEHUS CylLle-
CTBEHHO OT/IMYAIOTCS OT PU3NUYECKMX. XUMUYECKoe AB-
NEeHNEe HAYMHAEeTCA C yyacTus B HEM OJHUX BeLLecTs,
a 3aBeplLUaeTCs NpeBpaLleHeM UX B Apyrue.

XuMuyeckmne AAIBIEHUA — 3TO WU3MEHEHUS, B pe3ynbTa-
Te KOTOpbIX O4HM BelUlecTBa NpeBpauwialwTca B Apyrue.
Nx Takxe Ha3blBalOT XUMUYECKUMU peakunamMu.

UT00bI y6EANTLCS, MPOM3OLLIO TN XUMUYECKOE siBNe-
HUe, HY>XHO NPOBEPUTL, NOSBUIUCH /X NMPU 3TOM HOBbIE
BewecTBa. NpoLe BCero aTo cenarb, ecan Halle 3peHune
(hUKCMpPYEeT NPU3HaKN XUMUYECKOTO SIBNIEHUA: Bbljesie-
HWe rasa, obpasoBaHue ocaka, U3MeHeHue LBeTa, NosB-
neHwe ceeta u Tenna. Ha puc. 38 (c. 62) nokasaHbl Npu-
MepPbl XUMUYECKUX ABEHUI C TAKUMU NPU3HaKaMu.

K npusHakaMm XUMWUYECKUX SABNEHUW OTHOCUTCSH
N nosBfieHne 3anaxa. [0CTaToO4HO NEeTOM MnojepXxartb
MSACHble NMPOAYKTbl HECKONbKO CYTOK UMM [aXe 4acoB
BHE XONIOAWNbHWKA, KaK OHW WUCMOPTATCA W CTaHyT

MpuBegute
[Joka3artenbCcTBa
TOro, 4Tto0 B CMeCHAX
NX KOMIMNOHEHTbI
COXPaHAKT CBOU
CBOWCTBA.

'
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Puc. 38. MpusHakn xuMunyeckux AB/IEHUIA: a — BblAenieHue ra3a; 6 — obpasoBaHue
ocajka; B — U3MEHeHVe LBeTa; I — NosiB/ieHne cBeTa 1 Tenna

OnaBLUKe NUCTbA,
neperHueas,
o6orawatoT NoYBy
nuTaTesIbHbIMU

BellecTamm

62

HeC'be,Cl,06HbI. MosBneHune HEMNPUATHOTO 3anaxa CBUae-
TENLCTBYET, YTO NMPOMN3OLLI0O XUMUYECKOE ABJTIEHUE.
anI3HaKVI XMUMUYECKUX SBNEHUA — BblaesneHne rasa,

o6pa303aHV|e ocagka, W3MeHeHWe LuBeTa, nodaBAeHUe
3anaxa,cseTa uTenna.

[HneHne Kak npnpoaHoe XmMmMmdyeckoe dABJ/IeHUE.
3aAyMbIBanNCh N1 Bbl HaJ TEM, MOYEMY B FYCTOM SieCy Mbl
He «TOHEeM» B ONaBLUE NMCTBE U Kyja B NPpUpoje ncyesa-
0T OnaBLLVe BETKN [lepeBbeB, MNNOAbI, BbICOXLLUIAsA TpaBa?
[eAcTBUTENbHO, €CTb Haf YEM 3a4yMaTbCsA U MOYUUTHCS
y NpMpoAbl, KakK He UMEeTb NPOBIEM C MYCOPOM.

Mpun 6naronpuATHLIX YCNOBUAX OTMEPLUME OCTATKK
pacTeHW 1 XXNBOTHbIX NeperHnBarT. MHNUEHNEM Ha3bl-
BaKOT MPMPOAHOE XMMUYECKOe ABNEHME, B NPOLECCE KO-
TOpPOro opraHnyYeckue BellecTBa npespawatoTcsa B Apy-
rme opraHu4eckne n HeopraHmyeckume Bewiectea. B pe-
3ynbTaTe noysa oborawjaetca nuTaTeNbHbIMU BeLle-
cTBaMu (NeperHoem, uam rymycom). MHUEHUIO Crnoco6-
CTBYIOT BNaXHOCTb, 6aKTepUK, OrpaHUYEHHbI AOCTYnN
BO3ayxa. K mpu3Hakam 3Toro npupoAgHOro XMMmnYecko-
ro ABMIeHNS OTHOCUTCS BblAeNeHne Tenna.

B npouecce rHneHns obpasytotca 6onee npocTbie Be-
wectea. OHM MonagatdT B MOYBY, BOAY, BO3A4yX, CHOBa
NornowarTca pacTeEHU MU M y4yacTBYHT B 06pas3oBa-
HUMN HOBbIX OPraHMYeCcKMX BeLLECTB.

bnarogaps rHueHuw He HakanauMealTCA OTMepline
OCTaTKMn opraHn3mMoB, a noysa 06orau.|,aeTcs=| neperHoem.
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3T0 BaXKHOE B MPUPO/E XMMUYECKOE SBNIEHUE B Mo- ﬂ: ™ -
BCEAHEBHOM XW3HW YEeN0BEKA He BCerfa >enaTtesbHo, F"
MOCKO/IbKY M3-3a THUEHWUS MOPTATCA NPOAYKTbl MuUTa-
HUS. TpenaTCTBYIOT FHUEHUIO OPraHMYecKUX BeLLecTB
B NMMWLLEBbIX MPOAYKTax KOHCepBMpOBaHWe, OTBapuBa-
HWe, CONeHue, 3amopaxmnBaHue.

B npupoge nponcxoanT MHOXECTBO XMMUYECKUX AB-
neHunin. Hanpumep, B pacTeHUsX W3 Yr1eKUCnoro rasa KoHCepBHpoBaHie —
M BO/Abl 06PasyloTCs OpraHiyeckine BewecTBa U HEOOX0-  ¢noco6 npenstcTams
AUMBI ANA XU3HU KUCNOpog. Bnarogaps XMMuMyeckum FHUEHMNIO
SIBEHUAM OpraHu3M >XXWBOTHbIX W Yen0BeKa Nony4vaer
C nuuLel BC& HeobXoanMOoe A5 pocTa U pasBuUTUS.

Konunka 3HaHui

Xumunueckue siBfieHUst II0AN HayUYUIMCh OCYLLECTB/IATL B 1abo-
paTopusix U Ha 3aBogax. NoBceAHEBHO Bbl y6exaaeTecb, Ha-
CKO/IbKO Ba)KHO NMPOWU3BOJCTBO MET//I0B, Kay4dyka U pesuHbl,
naacTMacc, MOKPbITWIA ANs KpbiW M Mona, LeMeHTa, yaobpe-
HWI ANs pacTeHuid, NULWEBbLIX 406aBOK A/1S1 XXMBOTHbIX. Kadkaoe
13 3TMX NPOM3BOACTB Ye/loBeK 0CBauBasl B pasHoe BpeMsl. M3yuas
NCTOPUIO, Bbl y3HaeTe 0 6POH30BOM U XKe/Ie3HOM BeKax, Ha3Ba-
HUSI KOTOPbIX NOATBEPXKAAT BAXHOCTh OCBOEHHbIX YE/I0BEKOM
XMUMUYECKUX siBNeHuid. Bnarogaps vM, yAasocb 3aMeHWUTb
KaMeHHbIEe 1 IepeBsHHbIE OpYansI METa/I/IMYeCKUMMU.

CTaHbTe vccnefoBaTensMu NpUpoasbl

BbiCyluMTe CKOp/yny ABYX KyPUHbIX SIUL, U U3MENbUUTE €é.
Mony4yeHHbIi NOPOLIOK pa3genute Ha ABe 4acTu U nomecTu-
Te B ABa CTakaHa. B ovH HanelitTe ABe CTOMOBbLIE NTOXKN BOAbI,
B APYroM — CTONbKO Xe ykcyca. Habnwgalite 3a 3MeHeHUsMM
B 060UX CTaKaHax. B KakoM 13 HUX MPOUCXOANT XMMUYECKOE SIB-

nexHne? Kak Bbl 06 3TOM y3Han? y~ y
[poBepKa 3HaHuI

1. Kakve ABneHns OTHOCATCA KXumuyeckum? lNpusegnte npu- f?

Mepbl XMMUYECKNX SABNEHWIA.

2. Kakne npu3HaKkum XMMUYeCKMX ABMIEHUIA BaM N3BECTHbI? .')

3. MoyeMy CKMUCaHNe MOJIoKa SBASIETCH XMMUYECKUM SIBMIEHNEM,
aTasHue nbja — U3nYecKum?

4. 3anvwurte B TeTpaab XMMU4Yeckmne AB/ieHnA, KOTopble BbIMNOJI-
HsleTe Bbl M Y/1E€Hbl Balleil ceMbM B I'IOBCG,EI,HGBHOVI YXXU3HU. YKa-
XNTE NPU3HaKn aTnux SIBNEHUA.




§ 15. NopeHune. NoBTOPAEMOCTb
N B3aMMOCBSA3b SIB/IEHUI B pupoae

N3yyeHune naparpadga NnoMoXeT BaM:

i Ha3blBaTb YCJ/IOBUA, MPU KOTOPbLIX NMPOUCXOAUT roOpeHnNe;

BcnomHute
COCTaB ° XapakKtepusoBaTb ropeHue KakK XMMumyeckoe ¢B/eHune
~ N 0OBACHATL ero 3HayeHune,;
1 cBOMCTBA "
. NPUBOAUTL MPUMEPbI MOBTOPSKLWMUXCA SABIEHUNA, 00b-
BO34yxa.

SICHATb B3aMMOCBSI3b SABMEHUIA.

FopeHune. M3 npefblgywiero naparpadga Bbl y3Hanwu,
4YTO Bblf€NeHne CBeTa M Tenna SIBASETCA MPU3HAKOM
MHOTUX XWMUYECKUX SABMEHWA. Peakuum c TakuMmu
npU3Hakamm Monayyunun obllee Ha3BaHWE — rOpeHMue.
FopeHne ABNSAeTCA PaCMnpPOCTPaAHEHHLIM XUMUYECKUM
SIBNEHNEM, ero Yeno0BeK M3gaBHa NPUMEHSET C NOMb30M
ana ce6sa (puc. 39)

B

Puc. 39. Mpumepbl ropeHns: a —napacgHoBbIX CBeYell; 6 —apOB B KAMMHE;
B —MNPWPOAHOrO rasa B ropeske rasoBoii bl

' rOpeHI/Ie - 3TO XMMU4Yyeckoe 4dBJsieHne, TMpPuUu3Hakom
°® KOTOPOro ABNAeTCA BblAe/IEHNE CBETa U Ten/a.

Ycnoeusi ropeHus. Yauie BCEro NpouMCXoanT ropeHue
BELLECTB B KMUC/IOPOAe, KOTOPbIA BXOAUT B COCTaB BO3-
ayxa. Kaxjoe BelecTBO XapaKTepusyeTtcs onpeaenéH-
HOM TemnepaTypoil BO3ropaHusa. Tak Ha3blBalOT TeM-
nepatypy, Npu KOTOPOW HaynmHaeTcs ropeHue. Ytobsl
3aropefncs MeTaH B rasoBOW NAUTe, AOCTAaTOMHO Aaxe
NCKPbI NN 3aXOKEHHON CMNYKKN. A 4TOObI 4OCTUYL TEM-
nepaTypbl BO3ropaHua yrns, ero Hy>XHo HarpeBaTtb 3Ha-
YNTEeNbHO A0/bLUE.
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Ana npouecca ropeHus HeobxoauMbl [Ba YC/NOBUS:
co3faHue TeMnepartypbl Bbllle TeMMNepaTypbl BO3ropaHus
BellecTBa 1 CBO6OAHLIN AOCTYN BO34yXa.

[MpoBegém onbIT. [og0XreémM ABe OANHAKOBbIE CTeapn-
HOBble CBeyu (CTeapuH — OpPraHMYecKoe BeLLecTBO).
OfHY HakpoeMm 60/IblINM XUMNYECKUM CTakaHOM, BTO-
PYHO OCTaBMM OTKPbITON. CBeva Nnog cTakaHOM Noroput
HEKOTOpPOe BPeMA WM MOracHeT, TOrga Kak BTopasd npo-
[LOJ1>KaeT ropetsb.

STUM ONbITOM Mbl MPOBEPUIN 06a YCIOBUA TOPEHMS.
BTopoil cBeye He orpaHuuyMBanu AOCTYN Kucropoja
“3 BO3f4yxa, TOrja Kak And nepeBoW AOCTyn BO3jyXa
NnepekpbIIn CTaKaHOM.

[Moka cBeyva ropena nof ctakaHom, OT Heé BO BCe CTO-
POHbI pacnpocTpaHanced cseT. [PUTPOHYBLUNCL K CTa-
KaHy pyKoW, owyTum Tenno. Mocne BbIACHEHMA YCNO-
BMI TOPEHWs, Nerko OTBETUTb Ha BOMPOC — KakK npe-
KpaTWUTb ropeHue. NMamatya ycnosua ropeHus, Hamio
fencTBoBaTb Ha060poT, T. €. NpekpaTUTb AOCTYN BO3-
LyXa u co3fiaTb TEMNepaTypy HUXe, YeM TeMnepaTtypa
BO3ropaHus.

FopeHne Ha cnyxb6e yenoBeka. BrnepBble 4YenoBek
O03HAaKOMM/CA C rOpeHMeM B NPUPOAHBLIX YCNOBUAX.
B Te panékune BpemMeHa 4YenioBeK ero 1 onacancs, n oXu-
fan. bosancsa, NOCKOAbKY OT MO/THUI BO3HMKaNM Nnoxa-
pbl, & 0XKngan, NoTOMy 4TO KOCTEp fapun Tenno U CBeT,
MOXHO ObI/1I0 MNPUrOTOBUTbL MWULLY, OrOHb OTMAYruBan
XULWHWKOB.

Mpowno MHOro BpeMeHW, TMpexiae 4em YenoBek
Hay4n/csa He TO/IbKO NOAAEepP>XXMBaTb OFOHb, HO U CaM ero
[06bIBaTb. TO eCTb Hay4YUNCA He 3aBMUCETb OT NPUPOAbI,
a CaMOCTOATE/IbHO OCYLLECTBNATbL XMMUNYECKOE SABNEHME
ropeHus.

Ceilyac 3TO ABMIEHWE MPUHOCUT YeNoBeKY 6O0MbLLYHO
nonb3y. bnarogapsa ropeHW0 BblpabaTbiBalOT 3/€EK-
TPO3HEPrui, FOTOBAT MNULLY, OCBEWAOT U 060rpeBatoT
Xunuuia, nNpuBOAAT B ABWXEHME aBTOMOGMAMN,
[06bIBaOT MeTaNn/bl, U3rOTOBAAKT CTEKO.

OnbIT no BbISIBNEHUIO
YyC/0BUIA ropeHns

Mopymaiite,

KaK npu TylheHnm
noxapos
npekpawarTaocTyn
BO34yXa 1 co3ganT
TemnepaTtypy Hmxe
Temneparypsl
BO3ropaHus.

Tennosas
3MEKTPOCTaHLYA

NG5S
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Puc. 40. CmeHa BpeMéH roga

MoBTOpsAeMOCTb U B3auMOCBS3b siBNeHuii. B
NeHWAM npucywa nostopsemMocTb. [leHb 4epepyeTcs
C HouYblo. [1OBTOPAKOTCA BPEMEHa roja, nocse fieta HacTy-
naeT MMeHHO OCeHb, a He Apyroe BpemMs roga (puc. 40).

B npupoge 6uonornyeckne, Hnunyeckme n XmnMmmnye-
CKMNe fABJIeHUS TECHO CBA3aHbl Mexpay cobon. Bam um3-
BECTHO, YTO 6€3 XMMUYECKUX ABNEHUI HEe NPOUCXOAAT
6uonornyeckne. Beap U3 BeLLECTB, KOTOPbIMU NMUTAKOT-
CA pacTeHUs M XMBOTHbIE, B UX Tesax 06pasyroTca Ho-
Bble BeLecTBa, npucywme mx opraHnsmam. O6paso-
BaHWe B 3e/IEHbIX pPacTeHUAX OpraHM4YecKuX BeLLecTB
N3 HeopraHM4yeckKnx coyetaet XMMmnyeckoe (MosereHue
HOBOro BellecTBa), 6uonornyeckoe (pacTeHue pacTér)
N pn3nyeckoe (CBETOBOE) ABMIEHUS.

Mbl He OWMNBEMCH, €CNN CKaXeM, YTO (huU3nveckue
ABJIEHNS CBA3AHbl C XMMUYEeCKUMN. CBA3b (PU3NYECKNX
N XUMUYECKUX ABNIEHWNI B3aUMHa.

MprMepbl CBA3U (PU3NYECKNX U XUMUYECKNX ABNEHNI

e Monekynbl HENPEPbLIBHO ABUTAOTCA.

e YT106bl MPOM3OLWIIO XMMWUYECKOE SIBIEHME, BeLlecTBa
4yacTo HarpeBalwT, OCBELAlT, W3MEe/bYalT, CKUMAT,
pacTBOpPSIOT.

e B3pbiBbl BELWECTB COMPOBOXAAKTCA  3BYKOBbLIM
AB/IEHUEM, @ TOPEHNE — CBETOBbIM W TEMJIOBbLIM.




Konunka 3HaHui

EcTb Takas npodieccus — MoOXapHbiii. 3TO npogieccus
hn3nYECKN CUNBHbBIX, PeLUNTENIbHbIX N CMenbIX MyXU4uH. Korga
B OXBAYE€HHOM nnamMeHeM [OMe HaxogAaTcs NwAu, TO Hado
MFHOBEHHO MpWHMMAaTb MpPaBWU/bHOE pelleHne ans  ux
cnaceHus. [loatomy npodheccmio MNoXxapHOro BbibupalT
MY>X€CTBEHHbIE, CU/IbHbIE AYXOM I0AMW.

ByabTe 3aWMTHUKAMUW NPUPOAbLI

Jlerko KOCTEp 3akeub, HO CMOXHO MNOracuTb.
M 31O geinctBmTenibHO Tak. CKOMbKO 1IECOB YHUYTO-
Xnn 6ecnowasHblii OroHb, CKOJIbKO XXWBOTHbIX MO-
rM6s10 B HEM! TMOBHYT B OrHE U NOAMW.

Moxapbl BO3HMKAT MPenMyLLECTBEHO W3-3a
HebpexHocTn nwgeii. He 3abbiBaiite 06 3TOM,
O6yabTe BHMMATE/IbHbl M OCMOTPUTE/IbHbI C TakKnm
XUMUYECKUM SIBMIEHWEM, KakK ropeHue. [lomHuTe
1 BbINOJIHANTE N3BECTHbIE BaM NpaBuia NoBeaeHns
C OrHEéM.

[poBepKa 3HaHuI

1 lMpoBeguTe 06CYXAEHWE, KakK B MPOU3BEAEHUSAX XYL0XKHUKOB
0TOGPaKEHBI CE30HHbIE ABMIEHNS NPUPOALI.

2. Kakoe xMMu4yeckoe siBfieHWe Has3biBalOT ropeHvem? [faiite
€ro xapakTepucTuky.

3. HasoBuTe ycrioBus, npy KOTOPbIX MPOUCXOANT FTOPEHME.

4. Kak npekpaTtuTtb ropeHue?

5. Tloyemy ropeHue BelWecTB OTHOCAT K XUMUYECKUM
ABNIEHNAM?

6. O6BbACHMTE 3HAYEHUE TOpPEHMS.
7. MpuBeguTte npumepsl:

a) ABMEeHNIA, NOBTOPAIOLWMXCA B NPUPOLE;

6) cBA3M (PU3NYECKUX N XMMUUYECKNX ABSIEHWUIA.
8. CocraBbTe coobuieHne «MoBTOPAEMOCTb AB/IEHUI B NPUpPO-
[e», NCMNo/b3ya eCTeCTBEHHOHAaYUHYI0 CpaBOoYHYI0 iTepartypy
N NHTEPHET-PeCYpPChI.

9. Ob6cypuTte BOMPOC 6€30NacHOr0 UCNOIb30BaHUSA B ObITYy XU-
MWUYECKOr0 SAB/IEHNS — TOPEHNUS.
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TecToBblE 3aaHKs K rnase |

1. YKaxnte eCTeCTBEHHYI0 HayKy, n3yyarlLly cTpoeHune
n B3anmMogeincTeme opraHM3moB.

A reorpadus B 6uonorus

b hunsuka I xumusa

2. Kakoii npn6op ncnonb3ywT 4159 N3y4yeHns HebecHbIX
Ten?

A Teneckon B pynetky

b komnac [ MuKpockon

3. YCcTaHOBWTE COOTBETCTBME MEXAY XapaKTEPUCTUKAMMU
Ten Npupoabl U npuéopamu 48 UX U3MEPEHUS.

1 macca A nopg3opHas Tpyba
2 NUHelHble pa3mepsl b pynetka
B Becbl

4. K3aKCcnepnMeHTy cnenyeT OTHECTU:

A n3yyeHue 3BE34HOr0 Heba B TeNECKon

b HabnogeHne 3a noBedeHvem NTuy B npupoae

B HabnogeHne 3a pocToM pacTeHuii B cneunaibHO
CO3[aHHbIX YCNOBUAX

I onpegeneHne AsvHbl NeHana

5. Kakoii meTog n3yyeHus npupoabl NOMOXET LWWKObHU-
Kam onpefennTb A/IMHY INCTbEB BepPObI?

A HabnwopeHue B akcnepumeHT

b nsmepeHue [ MmogenuposaHue

6. WKoNbHUKM onpegenunn, B Kakon Boge — TEMNON
UM XON04HON — Nyywe pacTBopseTcs caxap. Kakum
MeTOALO0M M3YyYeHUs NPUpPoabl OHU BOCMNOJ/Ib30BaANNCH?

A HabnogeHuem B sakcnepumeHTOM

b nsmepeHunem " MmogenupoBaHuem
7. BolbepuTte Bew,ecTso.

A BO34yXx B 30/10TO€E KO/ILLIO

B ctyn " yrnekucnblii ras

8. B kakoM nepeyHe 60Mblle TeN, YEM BELW,ECTB?
A Tononb,caxap, Boga

B xenes3o, crteknsHHasA Ba3a, cepebpo

B marHuT, Kucnopog, ckana

' noBapeHHas Cob, YINEKUCbIA ras, 30/10T0e KOJIbLo

9. Kucnopopg otHocuTCA K
A cmecam B crioHbIM BelecTBam
B npocTbimM BellecTBam " opraHmyeckrm BellecTBam
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10. BbibepuTte cMecsh.

A Boga B monoko
b xene3o [" caxap

11. Boga OTHOCUTCH K:

A npocTbIM BellecTBam

B cnoxHbIM BellecTBam

B BellecTBaM, KOTOpbIe COXPaHAKT hopmy
[ cmecam

12. CmMecb Kakux BellecTB MOXXHO pa3fenntb
PunbTpOBaHMEM?

A BOAbI 1 caxapa

B caxapa n noBapeHHOl comu

B Boapbl 1 necka

" XxenesHbIx ONUJI0K 1 caxapa

13. YKaxuTte haMuinio BblAarLWerocs yKpamHckoro
YyYéHoro-HaTypanucTa.

A Mapavuensc B BepHagckuii

b lomoHoCOB I dapsuH

14. YcTaHOBUTE COOTBETCTBUE MeEXAY Bel,ectBamu
N NX CBOMCTBAMMU.
1 kucnopop, A coxpaHseT hopmy
2 Xeneso B He coxpaHseT hopmy
B 3anonHAeT Becb npeno-
CTaB/IEHHbIi eMY 06BEM
[ nputarnBaeTca MarHUTOM

15. YkKaxuTte IMWHIOW 419 MOJIOKA U BO34yxa

XapakTepucTuky.
A coxpaHsaT popmy B nMeroT pasHbiii uBeT
B nmerT ognHaKoBbIi LBET [" Tekyuve
16. YkaxuTe hm3nyeckoe sBJieHUe.
A ropeHue gpoB B o6pa3oBaHme p)kaBUuHbI
b TagHue nbpa " ckncaHmne mosnoka
17. YKaxnte xuMmmnyeckoe sBneHue.
A NoNéTt nTnupl B ropeHune cseun
b o6pa3oBaHue BOJSH " HarpeBaHue BOAbI
18. KKakum AABNeHNAM OTHOCUTCH MNeHne co/ioBbA?
A MexaHU4Yeckum B 3ByKOBbIM
b cBeTOBbIM " MarHMTHbIM

19. YcTaHOBUTE COOTBETCTBUE MEXAY ABNEHUAMMN
npupoabl N NX NpUMepamu.
1 xnmnueckoe A KaTutca may
2 (hmnsunueckoe B pacTéTt pebéHok
B p>xxaBeeT rso3fb
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He60. HebecHada chepa
3BE34bl 1 co3BE3USA

Obuiee ctpoeHne ConHeYHoun
CUCTEMDbI

BceneHHada n eeé
cocTaBndwuwme

ACTpoHOMUNA — HaykKa,
n3yyawuwaa BceneHHyro




-

8 16. He60. HebecHas cipepa

N3yuyeHne naparpaga NOMOXET BaM:

BAromMmHUre"I” *
ConHeYHol cUcTeMBI. *

B

Puc. 41. HebecHble Tena:
a—ConHue; 6 —/JlyHa;
B —3BE3Abl
C n
72

pasnnyaTb HebecHble Tena;

Ha3b'BaTb TOYKM U IMHUM HEBGECHON cdepsl;
06BACHATL NPUYMHBI BUAUMBIX ABVKEHWUA HEGECHbIX TeN

N N3MeHeHne Buaa 3BE34HOT0 Heba B TeueHune roga.

M3yunB npegbiayLwlyto rnasy, Bbl HAy4YUINCH
pasnuMyatb W XapakKTepu3oBaTb (U3NYECKMNE
Tena. Tena, ¢ KOTOPbIMU Bbl 03HAKOMU/IUCL, —
3T0 3eMHble Tena. B npupoge ecTb Takxe Hebec-
Hble Tena (puc. 41) — ConHue, 3Bé3abl, 3eMns,
NyHa n gp.

He6o. [OHEM Mbl MOXEeM BUAETb Haj cobOW
ConHue, a Houybld Ha 6e306Na4HOM Hebe —
3BE34bl U JIyHy. Bcero 3Be3n BO BceneHHON
bonblle, 4Yem MNECYMHOK Ha BCex MNasxax
3emMnu. HeBOOPYXXEHHbLIM rnNa3om BUAHO OKOJO
3000 3BE&34, OHM pasnuyarTCa Mexnay coboi
pasmepamMun 1 ApKOCThLHO.

Bbl yXe 3HaeTe, 4TO nnaHeta 3emMna ume-
eT (hopmy wWapa, Ha HéEM pasnunyaloT CeBepHOe
n KOXHoe nonywapua. Mol Xusém B Ceep-
HOM Mosywapun 1 BUAUM HOYHOe Hebo C onpe-
[leNEHHbLIM pacnonoXXeHnem 3Be3q, a XUTenu
FO>XHOro nonywapus HabnwogawT Apyroe pac-
NOJIOXKEHNE TOXe NPUMEPHO TPEX ThbICAY 3BE3M.
CneposatenibHO, ecnum 060MTU BOKpPYr 3emiu,
TO Ha 3BE34HOM Hebe MOXHO HEBOOPYXEHHbLIM
rnasom yeumaetb o 6000 3Bé3A.

N3 npefblgylien rnaBbl Bbl 3HaeTe, 4YTO Ye-
NOBEK AN UccnefoBaHUA Npupoabl co3gan yse-
NMUYnUTeNbHble Npubopbl. HekoTopble U3 HUX
NCNONb3YKT AN WU3Y4YeHUS 3BE3LHOI0 Heba.
Ecnn Ha He60 NocmMoTpeTb B OUHOK/b, TO MOX-
HO YBMAETb 3HaYNTENIbHO 60NbLIE 3BE3[, YeM He-
BOOPY>XEHHbIM rN1a3oMm, a C MOMOLLLIO Tefeckona
nccnegosatenb  3BE3LAHOI0 Heba OTKpbIBaeT
ANA cebs MUNNOHbLI 3BE3L.



He6ecHas cgepa. May umeet opmy
Lapa, a ero pe3nHoBas Unm KoxaHas 06o-
NOYKa Ha3blBaeTCA Chepoir. Y cepbl ecTb
BHYTPEHHSAS W BHELIHAS MOBEPXHOCTMU.

MpeactaBneHne 0 HebBecHoOW cgepe
BO3HWKNO B rNy60Koi gpeBHOCTU. JTroam
AyManu, 4to Haj 3emnéin cyuiectsyet
Kynonoob6pasHbiii He6ocBOA B Buae cde-
pbl, Ha BHYTPEHHEN MOBEPXHOCTU KOTO-
poil HaxoasaTca ConHue, JTyHa 1 3BE34bl.
3T0 npeacTaBfeHWe He COOTBETCTBYeET
AEeNCTBUTENBHOCTMN, OHO BO3HMK/IO B CBA-
31 C OTPOMHO YAanéHHOCTbH HEBECHbIX
Ten OT Hawel NnaHeTbl.

N3yuaa 3emno, 4yenoBek co3fan eé
mMofenb — rnobyc. 3T0 yMeHblUeHHas
KOMWA 3eMHOW NOBEPXHOCTU B BUAe cie-
Pbl C KOHTUHEHTaMK, OKeaHaMu U MOpS-
MW, TopaMmu 1 paBHUHamu. Fnobyc gaéTt
BO3MOXHOCTb OPUEHTUPOBATLCA Ha 3eM-
Nne, Npoaos/mKaTth eé n3ydveHue (puc. 42).

Mofo6bHO rnobycy 3emnu 4enoBek CoO-
3fan TaKkXKe MOAeNb AN U3y4eHns 3BE34H0-
ro Heba M OpUEHTUPOBaHWUA Ha HEM. Ha-
3Banun 3Ty Mojenb HebecHoM cepoin (puc.
43). OHa nmeet CesepHoe 1 KOXHOe nony-
Wwapus. Ha Heli TakXXe ecTb Mosioca, KOTo-
pble Ha3biBalOT CeBepHbIM N KOXHbIM No-
nocamm mMupa. JIMHUI0, pasgensoLyto
HebecHyto cthepy Ha ABa MonyLwapwus, Ha-
3Ba/IN HEOECHLIM 3KBATOPOM.

Puc. 42. Tno6ycel

(CeBepHbiii
Heb6ecHbli nontoc
MepuguaH ymupa
Ocb 3emnA
Mupa
HebecHbll
HOXHbI 3KBaTop
nontoc
Mupa

E
s

Puc. 43. HebecHas coepa

HebecHas cdhepa — 3TO BHYTPEHHSASA MOBEPXHOCTb BOO6-
pakaemoro wapa npou3BO/ILHOrO paguyca, Ha KOTOPOM
HebecHble Tefna pacrnonoXeHbl Tak, Kak Habnwpartenb @

BUAUT UX HA 3BE3HOM Hebe.

Touka, KoTopas HaxoAUTCA Ha HeGecHOW cdepe
Haf, ronoBon Habnaatens, Noay4vynna Ha3BaHue 3eHUT.
AToHauBbICLWIaA AN19 HabnagaTens TouKa HebecHow ce-
pbl. OKPY>XHOCTb Ha He6GecHoI ciepe, nepecekarollas
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Puc. 44. CyTou4HOe BpaLleHue
HebecHOIi chepbl

nontca mmpa U TOYKY 3eHMTa, Ha3biBaeTCs
HeGeCHbIM MEpPMANAHOM.

Kak Ha rnobyce MOXHO HaliTu pa3fnyHblie
00bEKTbI 3eMIM U ONPefenuTb paccTosHue
MeXAy HUMM, TaK C NOMOLLbI0 HeGeCHOM ce-
Pbl 3TO MOXHO cAenaTb ANS HeGECHbIX Ten.

HebecHasa cthepa nomoraeT pewlaTb npak-
TMYECKME 3afaun: onpefensTb MOMOXKEHUe
HebeCHbIX Ten Ha 3BE3JHOM Hebe, Habno-
AaTb 3a ABMXKEHNEM HEBECHbIX TeN 1 ONUCHI-
BaTb MX B3aMMHOE MOIOXKEHNE.

OBumxeHne Ten no Heby. HeTpyaHo ybe-
AUTbCA, YTO 3BE3Mbl N ApYyrue HebecHble Tena
M3MEHAKOT CBOE MOMIOXKeHWEe Ha Hebe. [ns
3TOro BblGEPEM MECTO, C KOTOPOro XOpPOLLO
BUMLHO Heb60 M BO3/le KOTOPOro pacnosioxe-
Hbl Kakue-nnbo HenoABVKHblE NpeaMeTbI
(Bom, nepeBo), M HaYHEM HabnogeHune. OHEM
Mbl YBUAMM Ha Hebe ABw>xeHue ConHua cne-
Ba Hanpaso. Beuepom Hebo 3acuseT 3B&34aMu.
Bbibepem ofHY Unu aBe caMble SpKUe 3Be3fbl,
3aMOMHUM WX MNONOXEHMe Ha Hebe OTHOCK-
Te/IbHO HenoABWKHbIX Ha 3emne Ten — fomMa
unn pepesa. Ecnv B0306HOBWUTL Habnoje-
HMe 3a BbIGpaHHbIMYK 3BE3aMU Yepes ABa-Tpu
yaca, TO MOXHO CAeNlaTh BbIBOJ, YTO 3TU 3BE3-
[bl MepemMecTUINCh Ha Hebe Tak e, Kak Co/H-
ue AHEm,— cneBa Hanpaso (puc. 44, 45).

Puc. 45. [sn>kenne ConHLa no He6ocBoay



tOxHas
pbiba

Anppomen;

Liedpeii/

O xHaslngpa Crpeney,

XKepTBeHHAT

7y
Manas Me .seguu; TPEeyronbHuK

Tepkynec
KacToi
iopma

Bonbwaa Megseanua

Bononac

LenTagp”

IO )k Hoe He6 O

Puc 46. KapTa 3Bé3gH0ro Heba

YCNOBHY0 OCb, MapasfieflbHyld Oocu BpaleHus 3emsu,

Ha3blBalOT OCbi0 Mupa. VIMEHHO BOKpyr Heé BpaliaeTcs %

3BE3aH0e Heb60. TOUKM mepeceyvyeHnss ocu mupa c Hebec-

HOI chepoii Ha3bIBaAKT NolocaMmu Mupa. ‘ I ‘( :
anegAHOro Hena

3B&3aHbIE KapTbl M atnacbl. [n8 NoApo6HOro u3y- BC
YeHUA OTAeNIbHbIX YYaCTKOB HebGecHOW cthepbl NOAU CO-
34ann KapTbl 3BE34HOr0 Heba (puc. 46). OHM cocTaB/e-
Hbl ANS K&XAOro nonywapus, a BCce KapTbl cobpaHbl
B aT/iac 3B€34HOro Heba. OH aéT BO3MOXHOCTb YBUAETb
M n3y4vaTb pasHble y4acTKW 3BE3QHOr0 Heba 13 1060
TOYKM Ha NOBEPXHOCTU 3eM/n.

Konunka 3HaHui

Ewé B gaBHME BpemeHa HabnwaeHus 3a 3BE34HbIM HEOOM
MO3BONUAN YYEHbIM OTKPbITb CBA3b MEXAY CMEHON BpeMEéH
roga v TakuMyM HeBGeCHbIMU SABNEHUSMU, KakK U3MEHeHWe Bbl-
coTbl ConHua Ha Hebe Ha NpPOTSHKEHWUM rofa, U3MEHeHVe o4vep-
TaHuii JlyHbl, nosiBNEeHWe O[HON 3Be3fdbl Ha HOYHOM Hebe
B pa3HbIX €ro To4YKax B TeyeHue roga. bbifo N3BecTHo, YTO roj
cocTaBnseT okono 365 cyTok. Takum 06pa3om, yxe B Aa/TIEKOM
NpOoLUIOM 3aKnafblBasIMCb OCHOBbI KasieHAaps, B KOTOPOM Mepamu
0N OTCUYéTa BPEMEHU CTauln CYTKW (CMeHa AHA W Houn), Mecsl,
(KonnyecTBO CYTOK MeXay 4BYMS MOHOMYHUAMU) U rog, (Konu-
4eCTBO CYTOK OAHOr0 NOJIHOro o6opoTa 3emnn BOoKpyr ConHua).
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CrtaHbTe nccnegosartensamm npunpoabl

Ha GOKOBYK CTEHKY KapTOHHOI KOPO6KM HaHecuTe M306-
paxkeHus 3BE34 04HOro 13 co3Be3guii. 3aTeM Ha MecTe M306-
paxeHuli caenalite HebonblwMe oTBepcTusa. Ha oTBepcTus
Haknente 6enyto 6ymary. Kopobky pasamecTute B TEMHON KOM-
HaTe 1 O0CBETUTE W3HYTPU: Ha BHELUHEN CTOpoHe 6yayT BWUAHbI
cusirouMe TOYKN — 3TO «3BE3Abl HA HOYHOM Hebe». Ho cTtout
BKJ/IOUNTb B KOMHaTe CBET, U UCKYCCTBEHHbIE 3BE3/bl MCYE3Al0T:
OCBELLEHNE UX «TaCUT».

[lpoBepKa 3HaHUK
1. Ckonbko 3BE34 MOXHO YBMAETb Ha HOYHOM Hebe
9 HEBOOPY>XEHHbLIM r1a3om?
2. UTt0 HasbiBalOT HEGECHOI cduepoin?

3. O Kakux To4Kax 1 IMHUSX Heb6eCHOW cdoepbl Bbl y3HaIN?
4. O6bACHMTE NPUYUHBI BUAUMbBIX OBWKEHWA HebecHbIX Ten
1 M3MEHEHUs BUJa 3BE3AHOr0 Heba B Te4eHue roga.

5. 3anuwwnte B TeTpagn Ha3BaHUA N3BECTHbIX BaM HebeCHbIX
Ten.

817. 3BE3abl U CO3BE3AUS

M3yueHune naparpada nomMmoxeTt Bam:

*  00bACHUTL, YTO Takoe 3Be34a, pasnuyartb 3BE3[bl;
. HasblBaTb 3BE3[bl;

Bcnomhure e OMuUCbIBaTb COCTAB MEX3BE3QHOro NPOCTPAHCTBA;
HasBaHna *  HasblBaTb CO3BE3AUS 3BE3HOIO Heba.
cO3Be3aMUiA.

Kakne 6biBatoT 3B€34bl. 3BE34bl — CaMOCBETALLMECA
packanéHHble HebecHble Tena wapoobpasHon (HOopMbI,
B KOTOPbIX MPOUCXOANT NpeBpalleHune BeWecTB C Bbl-
feNeHnem 60MbLLIOr0 KONMYecTBa sHeprun. PasHoobpa-
3ue 3BE3[J OFPOMHO — OHM pas3INyaroTCca TemnepaTypowu,
pasmepaMu, LUBeTOM, APKOCTbIO W MHOTMMW [pYru-
MKn cBoicTBamun. CyLLecTBYHOT 3BE3[bl, KOTOPbIE Ha3bl-
BalOT «Kap/inkamu». Hawe ConHue — TOXe Kapnuk.
3BE3Aabl, B fecATKM pa3 KpynHee ConHua, HasblBalT
ruraHtamun. CyLLeCTBYIOT TakKXe CBEPXTUraHTbl, OHMU
KpynHee ConHua B COTHU pa3. OyeHb ManeHbKue 3BE3-
Abl Ha3bIBAOT HEMTPOHHBIMW 3BE3aMMU.

HelTpoHHas 3Be3ga

r
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3B&3abl pa3nMuyaldT Mo LBETYy — ronybble, 6enble,
XXENTble N KpacHble. HamBbICliaa Temnepatypa y rony-
ObIX 3BE3[, caMas HM3Kas — Y KpacHbIX. ConHue — 3To
3Be3fla XENToro uBeta. YUYéHble BbIACHUAU, YTO OCHOB-
HbIMW B COCTaBe 3BE3[, ABNANOTCA aTOMbl [MaporeHa u
l'enna, a wuMmewoWwmeca f[pyrue npeactaBneHbl B
HeboNblLIOM KONuMuyecTBe. Kak u BCce Tena B Npupoje,
3B€34bl MOCTOAHHO M3MeHAKTCA. OHM  «pPOoXKAaKT-
CA», <«KUBYT» U «ymuparoT». MHorme 3Bésgbl, Takue
Kak CofHLe, CBeTAT Y)XKe 0YeHb [iaBHO, HEKOTOpPble 6113-
KW K 3aTyxaHuto. Ho ecTb 1 monogpble 3BE34bl.

C ApeBHUX BPeMEH 3BE&3[bl MomMorann naaMm npesa-
CKasblBaTb Morofy, OpMeHTUpoBaTLCA BO BpemMsa nyTe-
LWeCTBUI, onpefensaTb BpeMs.

3BE34bl — packaséHHble HebecHble Tena WwapoobpasHoli
bopMbl, U3NyyawLLme ceerT.

Mex3BE€3gHOoe npocTpaHCTBO. 3BE3Abl
yAaneHbl ofHa OT APYrol Ha OrpoMHble pac-
CTOAHMA.  [IpOCTPaHCTBO  MEXAY  HUMMU
3anoNIHAT paspeXXEHHbIA ras, Mblib, Mar-
HUTHbIE MONA U KOCMUYeckue nydun. O6na-
Ka MeX3BE3[HblX rasoB W MblIN Ha3bIBAKOT
TYMaHHOCTAMMU (puc. 47). PasnuyaroT
HEeCKO/IbKO BUAOB TyMaHHoCTein. Ecnv B npe-
flenax TYMaHHOCTW ecTb 3BE3[bl, TO OHa CBe-
TMTCA. ECnm Xe B o6nakax rasoB W Mbian
3BE3[, HET, TO TYMaHHOCTb Ha3blBalOT TEMHOWA.
["a30Bble TyMaHHOCTUM, COCTOAT U3 BOAOPOAA,
renua, asora, Kucnopoga v Ap., OHM OT/nYa-
I0TCA pasHoobpasvem (hopm, 3a 4YTO M MOony-
4ynnm cBOM HasBaHus (Hanpumep, lenukaH,
CeBepHasa AMepuka, PoseTka, CoBa, MaHTeNb).
PasMepbl TYMaHHOCTE OrPOMHbI — OT OAHOr0
NX Kpas K Apyromy CBeT UAET HECKObKO NeT.
ManeHbKue, OKpYrnongpopMbITYMaHHOCTUMO-
NYYUNN Ha3BaHWe MNnaHeTapHbIX, MOCKO/bKY

Knaccudmnkauns
3BE3/ No uBerty

'

6
no hopme HanoMuHalT Habnogaemble B Tene-
ckon Aucku nnaHet. CerogHa W3BeCTHO Puc. 47. TymaHHOCTM:
cebilwe 1000 nnaHeTapHbIX TYMaHHOCTEN. a— Ynutka; 6 — ba6ouka
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Puc. 48. bonbwas n Manas Puc. 49. Kpyr 3oanakanbHblX CO3BE34MiA

MeaBeguubl

3Be3pa
Betenbrenze

Co3Be3aune OpuoHa

78

Co3se3ans. Bbl, HaBepHoe, 06paTWIN BHUMaHWUe,
4yTO 3BE34bl 06pa3ytoT Ha Hebe onpeaenéHHble CKone-
HUA — co3Be3auna. JII0AM yXXe LaBHO Aanun UM pasHble
HaszBaHuA. ACTPOHOMbl pasgennnu 3Bé3gHoe Hebo
Ha 88 co3Be3anii. Ha3BaHUA MHOrMX CO3Be3AMIA 3aUM-
CTBOBaHbl U3 [peBHel 'peunn n CBA3aHbI C NMepcoHa-
Xamu mudos n nereHp. Camoe M3BECTHOE CO3Be3fue,
BMAMMOE B HalleM nonywapuun, —aTto bonbwasa MefBe-
avua. B HEM ceMb Hanbonee 3ameTHbIX 3B€34. Mo op-
Me CO03Be3fjie NMoxoxe Ha 60/blWoi KoBw. [Mo3aToMy
Bonbwoi KoBw — BTOpOe Hay4yHOe Ha3BaHWe CO3Be3-
ana bonbwon Mepeanubl. Psgom ¢ bonbwon Meg-
BeAMLEN Ha 3BE3QHOM Hebe Bbl YBUAMUTE HeOO/bLLOWA
KOBW — co3Be3gme Manoit Mepaeaunubl (puc. 48).
fApualiwan 3se3fa aToro cosse3ans — rMonspHasn 3ges-
pa. OHa HaxoguTcs 6nunxe Bcero Kk CeBepHOMY Mostocy
mupa. o eé nonoxeHnto Ha 3BE34HOM Hebe onpepnens-
0T HanpassieHne Ha Cesep.

Co3Be3agne — yuyacToK 3BE3JHOr0 Heba C YC/OBHO,
HO YETKO 0603HaYEHHbIMU TPAHULAMW.

Konunka 3HaHui

Kpome 1M3BeCTHbIX BaM Ha HebecHO cgoepe NuHuin (puc. 43,
c. 73), meeTca ewé NMHUA, No KoTopon nepemewjaetcs CosiH-
Lue B TeyeHue roga. E€ HasBam 3KAMNTUKOW. Ha 3Toin nnHUM



HebecHOl cgiepbl HaxopATcA 304MakajibHble C03Be3aus.
CnoBo «304Mak» B NnepeBofie C rpeyeckoro o3HayaeT 3Bepb.
C paBHMX BpPEMEH 304MaKasibHbIMW cumTanu 12 co3Be3guii:
OBeH, Teneu, bnusHeubl, Pak, Jles, [esa, Becbl, CKOpNuoH,
Crtpeneu, Kosepor, Bogoneii, Pbibbl (puc. 49, c. 78). XoTa 13-
BECTHO, 4YTO 3KNUNTMKA nepecekaeT He 12, a 13 co3Be3guii.
TpuHaguaToe co3Be3ane — 3MeeHocel,.

MpakTnyeckoe 3aHATUE

OnpepgeneHne camMmblX U3BECTHbIX CO3BE34WiA
Ha KapTe 3BE3HOro Heba

Bam noHapo64aTCcsa: KapTa 3BE34HOr0 Heba.

Ha 3ToM 3aHATUM Bbl HayyUTeCb: Haxo4UTb CamMmble U3-
BECTHble CO3Be3u1a Ha KapTe 3BE34HOr0 Heba.

3apaHne 1. Haigute Ha KapTe co3Be3gue bBonblioii
MegBeanubl (Bonbwoin KosLw).

3apaHune 2. Halignte Ha kapTe 3BE34HOro Heba co3sesgue
Manoii Megseauubl (Manbiii KoBLu).

3apaHune 3. Halignte Ha kapTe 3BE34HOro Heba co3sesgue
[pakoHa. CocuuTaiTe KONM4eCcTBO Hanbonee ApKux 3Bé3f 3T0-
ro cossesgus.

MpoaHann3upyiite pacnonoXeHne cambiX SSPKUX 3BE3[ aTUX
co3Be3auii. Nogymalite, 4To OHO BaM HarnoOMMVHaeT.

3anuwure BTeTpaab N3BECTHbIE BaM Ha3BaHUA COSBG3,EI|I/IM.

CrtaHbTe nccnegosartenamm npupoabl

1. O3HakOMbTECb C KapToil 3BE3AHOr0 Heba. Haligute Ha Heii
co3Be3aus bonbwon n Manoin Measeaud,

2. BmecTe ¢ poguTensiMn B SICHYK norogy no3gHUM BeYepoM
BbIiAUTE Ha ynuuy W MonbliTainTecb Ha 3BE34HOM Hebe Hantu
yKasaHHble Bbllle co3Be3ausa 1 MonspHyto 3se3ay.

[poBepKa 3HaHuI

1. Yto HasbIBalOT 3B€340117?

2. No KakMMm xapakTepucTukam passinyaroT 3BE34bI7

3. Kak nogn ncnosnb3yloT 3HaHUA o0 3Bé3aax?

4. Yto Takoe TYMaHHOCTU U KaKnx TUMOB OHWN ObiBAKOT?

5. [aliTe onpegeneHune co3se3gus.

6. MOXeT /i, No BalWemMy MHEHUI, Ha 3Bé3aax 6bITb BOga?

Co3sBe3gue pakoHa

4

\
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BcrnomHuTte, kakue
Tena BXoAsAT B CO-
ctaB ConHeYHol

CUCTEMBI.

80
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§ 18. O6LWee cTpoOeHue
COAHEeYHON CUCTEeMbI

W3yueHune naparpada noMmoxer Bam:

e pacckasbiBaTb 0 6imxaiweli kK Ham 3Be3ge — CosHUE;

. NnoHATb, 4To ConHue saBNsAeTcsa ueHTpom COosHEeYHOA
CUCTEMBI;

e onucbiBaTb cTpoeHne COMHEYHOW CUCTEMBI,

e 00DBACHATL pas3nuuMs B NPOAO/MKUTENBHOCTM roaa
Ha pa3HbIX NnaHeTax.

ConHue. bamxanwasa K 3emne 3se3na, obecneumBato-
asa eé ceetoM n Tensnom, — ConHue. Pasmepsbl ConHua
C 3eMN KaXyTCAd HaM He3HayuTeNbHbIMW. Ha camom
nene ero pasmepsbl B 109 pa3 60nblie Mo CpaBHEHUHD
c 3emneit. ConHue — 37O packanéHHbIW Wap, Temnepa-
Typa KOTOPOro Ha noBepxHocTu pasHa 6000 °C, a B61u-
31 ueHTpa ConHua oHa gocTturaet 15 MUNNMOHOB rpa-
AycoB Llenbcua. YuutbiBad TO, YTO PacCTOAHNE MEX-
oy ConHuem mn 3emneir 150 MUNIMOHOB KWU/IOMETPOB,
Ha 3em/0 nonajaeT TO/LKO ABYXMUNNMaApAHasa 4vacTb
ero Tenna n cBeTa, HO 3TOr0 XBaTaeT ANA NOAAEpPXKaHUA
XW3HW Ha Hawel nnaHete. ConHue, Kak U 3emns, He-
NpepbIBHO BpallaeTcs BOKPYT CBOER OCu.

ConHue — ueHTp ConHeyHoli cuctembl. Bokpyr
ConHua obpauwjaloTcs BOCEMb MJlaHET BMeCTe CO CnyT-
HUKaM/ U MHOXECTBO MasblX HebeCHbIX Ten (actepou-
[0B, KOMET, MeTeopouoB). 3TO MPOUCXOANT MOTOMY,
4yTo Macca ConHua B 750 pa3 60nbLUe 06LLei Macchbl BCEX
Bpalwaroumxca BOKpPYr Hero Ten. imea Takyk maccy,
CO/HLe CNOBHO «OTPOMHbIA MarHUT» CO34aéT CUny nNpu-
TAXEHUA, AOCTaTOYHYHO YAepXaTb BCe HebecHble Tena
Bo3ne ce6s. Pasmepbl COMHEYHON CUCTeMbl onpepens-
IOTCA TakK HasblBaeMoOW cgepor BnusHua ConHua, rge
ero NPUTSXXEHNe npesbllaeT MPUTAXKEHUE COCeAHUX
3Be3s.

Co/flHUE 1 COBOKYMHOCTb HeGEeCHbIX Tes, BpaljalLimxcs
BOKPYT HEro, Ha3biBaloT CO/THEYHOW CUCTEMOIA.




CoctaB ConHeuHoi cuctembl. B coctaB ConHeYHoW
CUCTEMbl BXOAAT BOCeMb nnaHeT: 1 — MepKypuid,
2 — BeHepa, 3 — 3emna, 4 — Mapc, 5 — KOnuTtep,
6 — CartypH, 7 — YpaH, 8 — HenTtyH co cnyTHuKa-
MW, COTHW TbIiCAY acTeponoB, KOMETbl U MeTeopouzbl
(puc. 50). K nnaHeTaM 3eMHON rpynnbl NpuHagnexar
Mepkypwuit, BeHepa, 3emns u Mapc. A K nnaHetam-

rmraHtam — KOnutep, CatypH, YpaH,
HenTyH. ECcTeCcTBEHHbIe CNYTHUKN NNa-
HeT — 370 Tena CONHEYHOW CUCTeMbl,
KOTOpble BpallatTCA BOKPYr njaHeT
nogo6bHO TOMy, KaK naHeTbl obpaujatoT-
ca Bokpyr ConHua. Ecnu y Mepkypus
n BeHepbl CNyTHWKOB HeT, T0 Yy Ca-
TYPHa UX HECKO/IbKO [eCATKOB. Y 3em-
NN eCTECTBEHHbIN CNYTHUK OAUH —
NyHa. MoppobHee 0 Heill Bbl y3HaeTe
B C/fieAytollem pasgene.

MnaHeTbl — 370 60/bLINE WAPOBULA-
Hble HebecHble Tena, ABuUraruimecs Bo-
Kpyr CofHUa Ha pasHbiX pacCcToAHMAX
Mo onpegenéHHbIM opbuTam.

Kak geuratwtca nnaHeTtbl B CO/IHeY-
HOW cucTeme. Bce nnaHeTbl ABUrarT-
cq BOKpyr ConHua no 3amMKHYTbIM K1-
HMAM, KOTOPble Ha3blBalOTCA opbuTammu
(puc. 50). OpbuTbl BCEX NnaHeT noaob-
Hbl MO POpMe M HanNOMMWHAKT BbITAHY-
Tble Ha PasHYy0 AIMHY OKPYXXHOCTH.

Bpemsa, 3a KOTOpoe njaHeTa coBep-
WaeT NOMHbIA 060poT BOKpYr CoONHUA,
Ha3blBalOT rogoM. MNnaHeTbl TakXe Bpa-
WarTCcs BOKPYr cBOeil ocu. Bpemsa og-
HOro Takoro o6opota — cyTku. Kak yxe
OTMeyanocb, Ha 3emne rog AAUTCA
365,25 cyTOK.

O6patnte BHMMaHWe, 4YTO 3eMHOW
rof, — He Lesioe Yncno cyTok. Moatomy
3a 4 roga «HaberalT» ewé ofHU CYTKK

Mepkypuia

e

&
* BeHepa

3emnda

¢ Mapc

Puc. 50. ¥YnpowgHHada cxema
cTpoeHuss CoNHEYHOMN CUCTEMBI
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JlyHa n BeHepa

N KaX bl YeTBEPTbIV oA B KaneHgape nosiB-
naetca para 29 despand. o NpoLO/HKUTENb-
HOCTbO 366 CYTOK Ha3blBalOT BUCOKOCHbIM.

MpoAoMKUTENBHOCTL TOA4A Ha MiaHeTax
3aBUCUT OT nx yganéHHoctn ot ConHua. og
TeM A/NnHee, yem fanblle or CofHUA Haxo-
AUTCA NnaHerTa.

ConHue He TO/MIbKO HarpeBaeT, HO TaKXxe
OCBellaeT naaHeTbl U UX CNYTHUKK. Bbl yxe
3HaeTe, YTO OHU CBETAT OTPaXXEHHbLIM OT CBO-
e nosepxHocTn ceetoM ConHua. HekoTopble

Ha 38€34HOM Hebe nnaHetol (Mapc, BeHepy, KOnutep) Mbl mMO-

)XeM BU/ETb Ha 3BE3HOM HeGe HEBOOPYKEH-
HbIM F/1a30M.

CrtaHbTe nccnegosartensamm npunpoabl

MpogomkainTe HabnwaeHne 3a 3BE34HbIM HEGOM. Mepeg 3a-
xogom CosrHua Halignte Ha Hebe BeHepy — nepBoe HebecHoe
Teno, nosenswweecsa BedepoM. Onpegenute MO0XKEHUE
BeHepbl OTHOCUTE/IbHO HEMOABWXHbLIX Tef, KOTOPbIMU MOTyT
ObITb 34aHnsA, 3e/EHbIe HacaXAeHWs, NpuUnapkKoBaHHblIE aBTO-
Mo6GMNM 1 T. 4.

Uepes 1-2 yaca nocne nepBoro HabnwaeHns cHoBa Hagu-
Te BeHepy Ha HebGe. O6paTuTe BHMMaHUE Ha SIPKOCTb, C KOTO-
poii CBETWUT 3Ta NnaHeTa, W cAenante BbIBOA, U3MEHWNOCH /N
€€ NosoXXeHne Ha 3BE34HOM HebGe OTHOCUTETbHO HEMOABUXHO-
ro 3eMHoro Tena. OnuwnTe ysuaeHHoe B TeTpaau.

[poBepKa 3HaHuI

1. K Kaknm HebecHbIM Tenam oTHocuTcsa ConHue? KakoBbl ero
pa3smepbl?

2. OnMwuTe cTpoeHne COMHEYHON CUCTEMBI.

3. OT yero 3aBUCUT NPOAOIKUTENIBHOCTb rofa Ha pasHbIX nia-
HeTax CO/IHEYHOWN CUCTEMBI?

4. Y10 BaM M3BECTHO O CTECTBEHHbIX CNYTHUKAaXxX niaHeT?

5. Cpenaiite BTeTpaau cxeMaTn4eckmnii pucyHok ctpoeHns Con-
HEYHOW CUCTEMbl B MPOM3BOJILHOW hopme. Mognuwmnte nM306-

paxxéHHble HebecHble Tena. PacctosHusa ot ConHua Ao nna-

HeT (OKpYr/éHHble A0 COTEH MWUJIMOHOB KUIOMETPOB) yKa3aHbl

B Tabnuue 4.



Ta6bnuua 4

Ha3BaHune nnaHeThbl

MepKypuii

BeHepa 100
3emna 150
Mapc 200
Honutep 800
CatypH 1400
YpaH 2850
HenTyH 4500

6. Ha 6ymare B k1eTouyky m3obpasunte pacctosHus oT CosH-
ua 40 MnaHeT B yMeHblleHHOM Buae. OfHY KIeTOUKY YC/I0BHO
npumnte 3a 50 MaH kM. Bce 0603HauYeHUs genainte Ha OfHOM
CTOpPOHE OT YC/NOBHOro unsobpaxeHus ConHua. YTobbl M306-
pasuTb PacCTOAHNSA 40 KaXX[OW U3 MiaHeT, Npuaétcsa CKNeuTb
2-3 nucra.

§19. BceneHHast n eé cocTaB

N3yuyeHne naparpadga NOMOXET BaM:

*  006BbACHATL, YTO Takoe BcerneHHas;

*  NpuBOAUTL nNpuUMepbl HebecCHbIX Ten,
cocTtouT BceneHHas;

*  OueHuBaTb €€ pa3mepbl;

*  XapakTepu3oBaTb MeCTO u4efsioBeka BO BceneHHoi,
oueHvBaTb 3HavyeHne BceneHHo.

M3 KOTOpbIX

Moa BceneHHOM NOHMMAaKOT 6ECKOHEYHOE KO/TIMYECTBO
HeBGECHbIX TNl K UX CUCTEM, ABUXYLLUXCA U pa3BUBalo-
W Mxcs B 6e3rpaHNYHOM NPOCTPaHCTBE. TO ecTb 3TO BECb
MUP, OKpYXXatoLWwnin Hac.

3BEé3aHbIE cucTemMbl — ranaktuku. HebecHble Tena
BO BceneHHOW nog A4eficTBMEM CUN MPUTSHKEHUA 06beam-
HAKTCA BCUCTEMBI. [TpUMepOM TaKol CUCTEMbI AB/IAETCSH
ConHeyHas cuctema. OHa BXOAMT B COCTAB eLyé 60/bLuel
cuctembl — ManakTUKKU, HacuMTbIBaroLLeln cBbiwe 100
MnpL 3B&3a. EE Takxe HasbiBalOT MieuyHblid [yTb.

PaccTtosHune ot ConHua (MJIH KM)

BcrnomHuTe,
KaKoam

B/ PEBHOCTM
npeacTasnsanm
BceneHnyto.

Bug yactn MnedHoro
Mytn ¢ 3emnu
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[ns ypo6ctea acTpOHOMbI LOrOBOPUINCH, YTO Ha3Ba-
HUe Hawein ManakTUKKM 6yayT nucatb ¢ 60/bLWION OYK-
Bbl, a BCE Apyrne — c ManeHbKOIA.

[anakTnka — OorpomMmHasd Bpawanuiadaca 3Bé3aHas
cnucremMa.

Hawa [anaktnka BO BpemMa «CBOero nyTeLle-
CTBUA» BO BceneHHOWM BCTpeTMnach € 4BYMSA MasibiMu
ranakTmkamum v nputsaHyna ux K ceée. OHM Hasbl-
BaloTcA MarennaHosbiMn O6nakamu, MNOCKOJbKY
BnepBble X Habnwgana akcnegnuma ®epHaHa Ma-
rennaHa BO BPEMSA KPYrocBETHOro NyTeLlecTBuSA.
IleToM MX MOXHO YBUAETb HEBOOPYXXEHHbLIM T[/a-
30M NuWb B KOXHOM nonywapun 3emMnun. Y4YéHble
NPOTrHO3NPYIOT, YTO Yepe3 MUNAMapL NeT 3TN ra-
NaKTUKWN OKOHYaTeNIbHO NMPUTAHYTCA U pacTBOpPAT-
cA B npefenax Hawen ManakTuku.

B CeBepHOM nonywwapun mMmbl MOXEM YBUAETH Ta-
NakTUKy TymMaHHOCTb AHApomesbl. OHa 60/bluUe Ha-
Wen 1 HaXo4MUTCA Ha PacCTOAHUMN 2 MJIH CBETOBbIX
TymaHHOCTb AHApPOMebl  /1IeT OT Hac.

v CBeTOBOW rog — 3TO NyTb, KOTOPbIA CBET MPOXoAUT

3a O4unH roa.
. il it

Ha okpaumHax ranakTuk pacnonaraercs
MeHblLUe 3BE3[, YeM B UX LeHTpe. 3BE3[bl
TakXXe OT/nvarTcsd MHoroobpasvem. MHo-
raa OHM 06pasyroT CUCTEMY [IBOMHbIX 3BE3[
(korpa fBe 3Be3fbl BpaLLatoTCAa BOKPYr 06-
LLLero LeHTpa).

CyuiecTByeT MHOro rafiakTuK pasHo0b6-
pasHbIX popM M pasmepoB. TpeTb BCeX M3-
BECTHbIX ranakTuk WMeeT (opmy cnupa-
NN C APKOM LEeHTpasbHOM YacTbto (puc. 51).
Eweé TtpeTb ranakTtuk uMewT ¢opMy 3n-
nunnca (puc. 52). OcTanbHble N3BECTHbIE ra-
NakTUKW He WMelT onpeaenéHHon ¢op-
Puc. 51. lNanakTuka Mbl, OHUM MOXOXW Ha 3BE3[Hble 06aKa.
B (hopme cnpany FanakTUKW B MNPOCTpPaHCTBE 06pasy-

IOT C/IOXHblEe CUCTEMbl. WNHorga manble
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ranakTuku ObIBalOT CNYTHUKaMU
6onbWwnx. bonbwune ranakTUKM va-
CTO BCTpeYarwTCA napaMmmn nnn rpyn-
namMmu.

WccnepoBaHue BceneHHoit. Kor-
fa vyenoBek 3afymancs o BceneHHoi,
Yy HEero cpasy e BO3HWK/AN BOMPOCHI
0 €€ CTPOEHUN U MPOUCXOXKAEHUNN.

C nomMmowbi COBPEMEHHbLIX NpU-
6opoB ANnA wu3y4vyeHus BceneHHomn
yfanocb yBuaeTb un cdortorpadu-
poBaTb MHOr0O ranaktTmk (puc. 52).
MN3yyad ranakTuUKu, YYéHble BbIfC-
HWAKW, 4YTO PacCTOSHMSA [0 HUX Ha-
CTO/IbKO 60NblUNE, YTO CBET gaxe OT
ONMXKaNWMX U3 HAUX AOXOAMT O Hac
4yepes COTHM U TbicAYM NneT. Bee Hebec-
Hble Tefna BO BceneHHOM HaxopgsaTtcs
B COCTOSSHUM HENpPepbIBHOTO ABUXe-
HUS U U3MeHeHU. HebecHble Tena,
NoLO6HO (hM3nyecKUMm Tenam Ha 3eM-
ne, BO3HMKaKT (NoABNATCA) U UC-
4ye3alT B pe3y/ibTaTe eCTeCTBEHHOro
pasBuUTUSA.

C pa3BUTUEM KOCMMWYECKOW Tex-
HUKN CTano BO3MOXXHbIM W3y4yeHue
He6eCHbIX Ten BHe 3eMHOM aTMocge-
pbl C MOMOLLbD CNYTHUKOB, opbun-
TallbHbIX Y MeXMNNAaHETHbIX CTaHLUWNA,
OCO06eHHOCTb TaKMUX uMccnefoBaHui
3aKnvaetTcsd B TOM, 4YTO npubopsl
ANa uccnefoBaHUs BceneHHON BblHe-
CeHbl 3a npefesibl 3eMHON aTmochepbl
(puc. 53, 6). OTcyTcTBME aTmochep-
HbIX MOMeX paclnpsaeT BO3MOXXHOCTH
nposefeHNs HabMOLEHNIA U NOBbILLIA-
eT YUETKOCTb N306parKeHn.

Kak Buaute, BceneHHasa pasHo-
obpa3Ha M MHTEPECHa, C OrPOMHbIM

Puc. 52. lNanakTvika B hopme annunca

Puc. 53. Mpubopbl 45 nccnegosa-
HUA BCeneHHON: a —paanoTeneckon;
6 —KOCMUYECKWiA Teneckon
MMeHn Xabbna
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Puc. 54. NpepctaBneHne o bonbwom B3pbiBe

KONMYecTBOM 3arafjok. ToT M3 Bac, KTO BblbepeT npo-
(heccnto acTpoHoma, OyfeT MX pasrajbliBaTb, Aenathb
OTKpPbITWSA, NO3HaBaTb KPacoTy, BeMUYME U MOTYLLECTBO
BceneHHon.

Konunka 3HaHui

f'MnoTe3a BO3HWKHOBEHUA BceneHHoi. OTKyAa BO3HUKNA
BceneHHaa? 3TOT BONPOC MHTEpPECYeT YenoBeka C Havana ero
cylwecTtBoBaHusa 1 6yaeT BONIHOBATb BCerga. YuéHole npegnona-
ratoT, YTo BCE Cyllee BO3HUK/O B pe3ynbTaTe bonbloro B3pbl-
Ba Oko0/s10 15 msipg net Tomy Hasag. Bo Bpems B3pbiBa cHava-
Na obpa3oBanuncb YacTulpbl CBETA, a NOTOM BCe ApYyrue yactuubl
(puc. 54). N3 3TUX NepBUYHbIX YacTuL, cchopMUpPOBasIUCh 3BE3-
[Obl, nnadetsl, ranaktukn. MNocne bonsworo B3pbiBa BeceneHHas
MOCTOAHHO pacLumpseTcs.

[lpoBepKa 3HaHUK
f? 1. Yto Takoe BceneHHasa?
2. Korga n kak Bo3HuKNa BceneHHaa?
. 3. Kak yenosek uccnegyet BceneHHyw?

4. NmeeT nn BceneHHas Hayano n KoHew,?

5. CocTaBbTe M 3anvINTe B TETPaAM pacckas 0 AOCTUMXKEHUSAX
yefioBeKa B Ucc/ieoBaHMn BceneHHoil.

6. PaspaboTaiite MUHN-NPOEKT «KocMmoc fanékunii n 6nmM3kuii):




§20. ACTpoHOMUSA — HaykKa,
n3yyarwuiaa BeceneHHyo

N3yueHue naparpaca NnoMoXeT BaMm:

*  y3HaTb, YTO U3y4aeT aCTPOHOMUSA, KOrfa HauyaMcb NepP-  BeroMHUTE

Bble aCTPOHOMMWYECKUE UCCef0BaHNs; KaK yenoBek
*  HasblBaTb M3BECTHbIX ACTPOHOMOB W MCCNefoBaTeNed  no3HaéT MUp.
Kocmoca;

*  03HaKOMWTbCHA C MEeTog4amMu U cpeacTBamMy aCTPOHOMMU-
YeCKuUx nccnenoBaHuit;

. Bblpa3nTb CBOE OTHOLWIEHME K M3y4yeHuo BceneHHoil
Ana noTpe6HocTel YenoBeka.

ACTpOHOMUS $BNSAETCA OAHOW W3 [PEBHUX HayK.
B nepeBode C rpeyeckoro sizbika acTPOHOMMSI O03Hauva-
eT. «acTpo» — 3Be3fa U «HOMOC» — 3aKOH. JTUM C/o-
BOM [IpE€BHME TPEKM Ha3biBanu HayKy O CTPOEHMUM U pas-
BUTUM HebecHbIX Ten U BceneHHoii. Bo3HMKNa OHa
13 NpPaKTUYeCKUX mnoTpe6HocTeil yenoseka. Mo mono-
KEHUIO 3BE3[ NepBO6bITHbIE 3eMMeAeNblibl onpeaens-
NW HacTynneHne BpeMéH roga. Kouesble NaeMeHa 1 Mo-
pennasatenu no 3eésgam v CONHLY OPUEHTMPOBANMUCH
BO BpPems MepeaBuKeHNs, Ha OCHOBE BUAUMbIX [BUXKe-
Huli ConHua 1 JTyHbl GbINV CO3aHbl KaneHaapu.

PasButue aCTPOHOMMUYECKUX nccrnepoBaHuUii.
MepBble aCTPOHOMWYeCcKMe 3anucu Obln caenaHbl 3a
4 TbiC. NeT A0 HaWwWX AHel, a eLlé
5TbIC. eT TOMY Ha3af ermneTckue xpe-
bl MO NOAB/IEHUIO Ha Hebe 3Be3fbl Cu-
puyc onpejensnu BpeMs pasinsa peku
Hun. Kwutalickne acTpoHOMbl 4 ThIC.
NeT TOMY Hasaf, M3Yy4YUB [BMKEHUSA
ConHua u JlyHbl, npeackasbiBann cosl-
HeYHble U NYHHble 3aTMeHuA. Pe3y/b-
TaTbl aCTPOHOMWYECKUX HabMoAeHWNN
nepegasanncb M3 MOKONEHUS B MOKO-
neHue. icnonb3oBaB 3TN HabnaeHNs,
[ApeBHerpeyecknii  yuyéHolii  Knasgui
MTonemen co3fan mMofenb Mupa c He-
NOABMXHON 3eMNnélt B LeHTpe (puc. 55). Puc. 55. Mogenb MTonemes
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Hwukonai KonepHuk

Mofo6HbIA B3rnsg Ha BceneHHy CyLLecTBOBan MoyYTH
1500 net. Ho B XVI B. nosibCKnii acTpoHoM Hukonan
KonepHUK npegnoxun agpyryto mogenb — ¢ CONHUEM
B LEHTpe, €é Mbl UCNosb3yeM 1 cerogHa (puc. 56). Bbl-
parowuinca actpoHom Manuneo Fanuneidr ¢ NOMOLLbIO
NMOCTPOEHHOro UM Teseckona caenan MHOrnMe acTpoHoO-
MUYeCcKMe OTKPbITUS B MOATBEPXAeHMe mofenn Bce-
NeHHoW KonepHuKa.

3HauYnMTeNbHOr0 pasBUTMA acTPOHOMMA AO0CTUINa
nBYkKpanHe. B1821r.BropogeHvkonaeseanso6cnyxm-
BaHMA YepHomopcKoro paioTa 6blna co3faHa acTpOHOMU-
yeckas obcepsatopua-nabopatopus,
B KOTOPOW NPOBOANINCL aCTPOHOMMUYE-
CKWe nccrefoBaHus.

PaboTbl (hn3nka-teopeTmka Anbbep-
Ta OWHWTeAHa, aMepuKaHCcKoro
acTpoHoma 3JfBuMHa Xabb6na OKOHYa-
TeNbHO MoATBEpPAUAN Mopgens Hwuko-
nas KonepHuka.

B oTnume ot acTpOHOMOB ApPeEBHO-
CTW Mbl 3HaeM, 4TO, KpPOMe 3BE3f,
BO BceneHHOW cyLecTBYeT MHOXECTBO
pas/iInyHbIX HEOECHbIX Ten U UX Cu-
cTem. 103TOMy camo NOHATUE aCTPOHO-

Puc. 56. Mogenb KonepHuka MUK KaK HayKW CerofjHs CyleCTBEHHO

'

[anuneo Fanunei
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N3MEHWNNOCD.

ACTpOHOMI/IFl — HaykKa 0 ABUMXXEHNUN, CTPOEHNUN N pa3BuU-
TUN HEBECHbLIX TeN N NX CUCTEM.

Mpu6opbl gnst uccnepoBaHus BceneHHoii. B gpeBHO-
CTW nccneaoBaTenn 3BE3AHOro Heba Habnwgann Bceenex-
HYH, UCNOMb3ys MPOCTble NPMOOPbLI: THOMOH, KBaApaHT,
acTponséuto (puc. 57). 3TM npubopbl fasasv BO3MOX-
HOCTb ONpeaennTb NOMNOXKEHNe CBETUN Ha HeGeCHO ciepe.

OpHako ¢ Tex nop, Kak B 1609 r. Nanuneo anunei
BNepBble MOCMOTPeN Ha Hebo B Teneckon (puc. 58),
BO3MOXHOCTU aCTPOHOMMYECKUX HabNOLeHNI BO3POC-
N MHOTOKpPATHO. JTOT rof NPUHATO CYMTaTb HayanoM
HOBOW 3pbl B aCTPOHOMUMN — 3pbl TE/IECKOMUYECKUX UC-
cnefioBaHuUM.



a 0

Puc. 57. MpocTe npnbopbl 4na uccnefgoBaHns BeeneHHoii:

a —TrHOMOH; 6 —KBagpaHT; B —acTponaoms

Tenepb ecTb MOLLHble Tefneckonol, paboTatoLue
KaK B Ha3eMHbIX 06cepBaTopusx, Tak 1 Ha KOCMUYeCKNX
opbuTanbHbIX U MEXNNaHeTHbIX CcTaHumax (puc. 59).

4 okTA6pA 1957 r. Hayanacb 3pa KOCMOHaBTUKN —
HOBbI/ 3Tan B uccnefoBaHun BceneHHoW. B 3TOT feHb
B KOCMOC Obln 3anyLieH NepBblii UCKYCCTBEHHbIA CMyT-
HUK 3eMnu, B CO34aHUN KOTOPOro NpuHMManu ydyacrtume
YKPanHCKNe y4YéHble, MHXeHepsbl, paboune. CNoBo «KoC-
MOC» MPULLNO K HaMm 13 [ipeBHein [Mpeunn, 4TO B NepeBoje
03HayaeT «MnopsAfoK». TakuM 06pa3oM rpeku XxapakTepu-
30Banu BceneHHy0 Kak Y8TKYH OpraHn3oBaHHY CUCTe-
My. B nocnegHee Bpems nof KOCMOCOM MOHUMAKT OKO-
NO3eMHYI0 U MeXNaHeTHY cpeay, KoTopas HaxoanTca
3a npegenamu atMocepbl 3emnun.

HaBscerga B UICTOPUIO OCBOEHWNSA KOCMOCA BOLLIN UMe-
Ha KoHcTaHTUHa Llnonkosckoro, KOpusa KoHapaTioKa,
Cepresa Koponésa. OHM NPUNOXUIN HEMANo YCUNWUNA,
4yTOObl MeuyTa 4yesloBeyecTBa O KOCMMUYECKUX MONETax
OCYLLLeCTBMNAChH.

Jpa kocmoHaBTMku. 12 anpend 1961 r. Bca nnaHeta
yCAnbllana pagocTHY BeCTb O TOM, YTO YeNOBEK Brep-
Bble Mob6biBan B Kocmoce. 3a 108 MuHyT KOpuid MarapuH
06/1eTeN1 3eMHOA LWap Co CKOPOCTbIo 8 KM/c (nepsas Koc-
MUYecKas CKOpPOCTb) Y MPU3EMINACA B 3alaHHOM palio-
He. OTOT leHb BOLLES B UCTOPUIO Ye/loBeYecTBa Kak [eHb
KOCMOHaBTUKM.

Puc. 58. Teneckon
[Tanunes

Puc. 59. CoBpemeH-
HbI Teneckon
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FOpwii FarapuH

B Unaliong

Hun ApMCTpOHT JleoHnp KageHtok

YcnewHbiM 6bI110 M fafibHeillee 0CBOEHME KOCMOCA.
B 1962 r. MaBen MonoBmnyY ocyLLecTBW/ NePBbLIA B MUpe
rpynnoBoi nonéT (CoBMecTHO ¢ AHApnaHoMm Hukonae-
BbIM) Ha KOCMUYeCKOM Kopabne «BocTok-4». B 1965 r.
Anekceli JIeOHOB NepBbIM BbILIEN B OTKPbITbIA KOCMOC.
B 1969 r. Hun ApMCTPOHT CTYnua Ha MOBEPXHOCTb
NyHbl 1 B3 Npobbl YHHOrO rpyHTa. 3TO NO3BOAUIO
BbIACHUTb, YTO YCMOBUIA LN 0OMTAHUA XMUBbIX Opra-
HNW3MOB Ha J1yHe He CYLLeCTBYeT.

Tenepb CTano BO3MOXHbIM [ANUTeNbHOe npebbiBa-
HWe cneunanbHO MOArOTOBNEHHbIX Nofed (MX Hasbl-
BalOT KOCMOHaBTaMu) B Kocmoce. KOCMOHaBTbl MOryT
paboTaTb Ha OpPOUTaNbHbIX CTAHLMAX HECKONbKO Me-
CALEB W BbINONMHATH BaXXHble uccnefosaHuns. lMepsblid
KOCMOHaBT He3aBMCUMOM Y KpauHbl JleoHng KageHok
B 1997 r. 16 cyToK paboTan Ha TaKoW CTaHLUWN COBMECT-
HO C aMepUKaHCKMMWN KOCMOHaBTaMM.

OcBoeHMe KocMoca o6oralaeT HayKy HOBbIMW 3HaHU-
AMMN 0 HEGECHbIX Tenax.

Konunka 3HaHui

5 aBrycta 2011 r. ¢ noMOLLbI0O pakeTbl-HOCUTENa «ATtnac-5»
OblT OCYLWECTBMEH YCMNELHbIA 3anyCK aMepuKaHCKoli aBToMa-
TUYECKON MeXMNIaHeTHOW cTaHuun «HOHOHa» (puc. 60).



VICTOYHUKOM 3HEeprum craHuuu cryxaTr Tpu
CO/MHeuYHbIX 6aTtapen. VIHTepecHo, 4To «HOHOHa» —
nepBblii KOCMWYECKNA annapart Ha COMIHEeYHbIX 6a-
Tapesix, npegHa3HayeHHbl Ana nonérta KyaanéH-
Holi oT ConHua nnaHeTte — HOnuTtepy.

Netom 2016 r. aBTOMatMyeckas MexXnnaHeT-
Haa ctaHuma (AMC) Bbllwia Ha BbITAHYTYO NONAp-
Hyt0 opbuTy BOKpyr KOnutepa. Hanbonblee c6u-
XeHne «HOHOHbI» C NJIaHEeTOW-TMraHTOM BO Bpe-
MS ABVKEHUSA MO 3TON opbuTe NpubM3uTenbHO

5000 Km. Puc

[poBepKa 3HaHuI

1. Yto n3yyaeT Hayka acTpoHOMUA?

2. Korga BO3HMK/1a acTpoHOMUA?

3. Kak acTpoHOMbI ApeBHOCTU npeacTaBnanu BeceneHuyw?

4. Korga Havasiacb HOBas 3pa B aCTPOHOMUKN?

5. 3anuwunTte B TeTpagu npuMepbl HEGECHbLIX TeN BceneHHoiA.

6. Monb3yAacb CNpaBOYHLIMW U3JAHUAMU U MHTEPHET-pecyp-
camu, Haingute haMuInM KOCMOHABTOB — BbIXOALEB U3 YKPauHbl.
O3HakoMbTeCb C WX BKIaAOM B uccnefoBaHwe BceneHHOW.
Pe3ynbTaTbl NOMCKOBOI paboTbl NpeAcTaBbTe Ha YPOKe.

YUYEBHbIN NMPOEKT
«HAW AOM - COJIHEYHAA CUCTEMA»

Llenb: npeactaButb 1 n306pa3nTe COMHEYHYH CUCTEMY.
Xop paboTbl:

1. Cospaiite rpynny n3 4-5 yyawmxcs.

2. ObeyauTe, Kakum obpasom 6yaet npenctasneHa ConHeyHas
cucTema B pesynbraTe paboTbl Balwlel rpynnbl Hafg NPOEKTOM
(pucyHOK Ha 6onbLIOM INCTe Bymarn; Moaenb, N3roToBeHHas
13 NNacTUNnHa unn opyrumm cpeactsamu; npeseHTauus; pone-
Bad urpa u npou.).

3. Onpegennte nnogbepnte Heob6xoauMbIE MaTEPUasIbI N Cpes-
cTBa (kapaHjaww, LuBeTHas Gymara WaM KapTOH, KMei, HOXHU-
Ubl, NNACTUNINH, KOMMbIOTEpP, hOTOKamMepa).

4. Pacnpepenute 0643aHHOCTU MeXAy y4YacTHUKamMu rpynnbi
n paboTtaiite Hag NPOEKTOM.

5. MpeacTtaBbTe pesynbTaT paboTbl Bawein rpynnbl (4pyrum
rpynnam, kiaccam, poauTensm).

6. OueHunTe paboTy Ballei rpynmnbl 1 CBOW NYHbLIA BKNag,.

. 60. AMC «HOHoHa
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TecTtoBble 3afaHna Krnase |l

1. YcTaHOBUTE COOTBETCTBUE MEXAY HA3BAHUAMUN NUHWUIA
M TO4ek Ha rnobyce n HebecHoM chepe.
1 rnobyc A 3eHuT
2 HebecHas cdepa B HOxHbI nontoc mupa
B CeBepHblii nostoc mupa
" ocb mupa
A mepugnaH
E akBatop

2. YKaxuTte Ha3BaHue rpynnol 38é3[

C HauBbICLWIEN TeMnepaTypol.
A ronyb6ble B KkpacHble
B 6enblie I Xéntble

3. Kkakomy tnuny 3sé€3a otHocutca ConHue?

A Kapnuk B cBepxruraHt
B ruraHT " HeMTpOHHaA 3Be3aa
4. O6bnaka MeXX3BE34HOTr0 rasa v nbl/in Ha3bIBAKOT:
A KomeTamu BrymaHHOCTAMMU
B ranaktnkamu " acTepougammn
5. MNondapHasa 3Be3aa yka3blBaeT Hanpas/ieHne Ha:
A BOCTOK B 3anap
b cesep I tor

6. BbibepuTte yTBEpPXAEHME O BO34ENCTBUN
ConHuya Ha 3emMio.

A ocselaet 3emso

B HarpeBaeTt 3emsio

B yoepxuBaet 3em/0 Ha opbuTe

" BCe OTBETbI NpaBu/ibHbIE

7. YKaxuTe nepeyvyeHb Ha3BaHWii TONIbKO naaHeT
rpynnbl TMraHToB.

A KOnutep, CartypH, YpaH n HentyH

b BeHepa, HentyH 1 3emns

B Mepkypwii, BeHepa, 3emns n Mapc

" CartypH, JlyHa n YpaH

8. HebecHble Tena: Mepkypuii, BeHepa, 3emns, Mapc,
KOnutep, CatypH, ¥YpaH, HenTtyH — 3To:

A ranakTuku

B nnaHetsbl

B TymaHHOCTU

" co3Be3gus



9. I3meHeHne BpeMEH roga NponcxoauT NOTOMYy, 4TO
A y 3eMnn ecTb eCTeCTBEHHbI CNYTHUK JlyHa
b 3emns organeHa ot ConHua Ha 150 M/TH Kwv
B 3emnsa gsmxetca sokpyr ConHua
I ocb, BOKpPYr KOTOPOi1 BpalwaeTca 3eMs, UMeeT Hak/oH

10. JeHb 1 HOYb GbIBAKOT NOTOMY, 4YTO
A 3emng ganeko pacnonoxeHa ot ConHua
b NlyHa yactnyHo 3akpbiBaeT CosHue
B 3emns BpallaeTcs BOKpYr CBOER Ocu
I mexay ConHuem 1 3emneid CyLLeCcTBYIOT eLle ABe MNaHeTbI

11. Hawa Nanaktnka — 3To:
A cosBe3ane
b BCce BMAMMbI Ha Hebe 3Be34bl

B 6onbluoe 3BE34HOE CKOM/IEHNE, B KOTOpoe BxoauT CosHue
I ConHeyHasi cuctema

12. Kak Ha3blBaeTcAa Hawa [Manaktuka?
A Bbonbwaa Megseaunua
b nosc actepongos
B MneuHbliin MyTb
" TymaHHOCTL AHZpOMe bl

13. PacnosioxuTe nnaHeTbl B NopAgKe BO3pacTaHus
pacctoaHuna go ConHua.

A Onutep

b 3emnsa

B BeHepa

I Mapc

14. YKaxunTe HayKy, nccnepyrouyr HebecHble Tena.
A 6ronorus

b chmsnka
B actpoHomMmus
" reorpadus

15. MepBbIM KOCMOHABTOM HE3aBUCUMOI YKpauHbl
ABNAETCA:

A JleoHunp KageHtok

B HOpwit MarapvH

B Hwn ApmcTpoHr

I Anekceii JleoHOB
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AABA Il

3EMNA — MNAHETA
CONHEYHOW

CACTEMDI

TEMA 1

3eMNa Kak nnaHeTa




dopma 3emnn

Pa3mepbl Hallen nnaHeThl
BHyTpeHHee CTpoeHne 3emnm
N BMKEHNA HaLleW nnaHeTbl
PacnpeaeneHne conHeYHOro ceeTta
N Tenna Ha NOBepXHOCTU 3eM/n
JlyHa — cnyTHUK 3emMnn
Cnoco6bl n3obpaxeHns 3emnu
[loyBa

Bo3gyx — cmechb ra3os
CBoWcTBa BO3ayxa

Bona Ha 3emsne

CsoiicTBa BOApb!




18§ 21. dopma 3emnn

N3yyeHune naparpadga NnoMoXeT BaM:

BcnomHuTe *  03HAKOMWTLCA C NpeacTaBneHnaMu mogeii o dopme
Kakyto chopmy 3em1 B NpoLL/IoM;

VMEIOT MNaHETbI *  MOHATb AOKa3aTenbCTBa WapoobpasHoCcTK Halweii nna-
CONHeYHol HeTbl, MPUBOAVMbIE YYEHLIMU B flaBHUE BpeMeHa.
CUCTEMBL.

Kakoi hopmbl 3emnsi. CerogHs gaxxe nepBoKIacCHM-
KW 3HAKT, 4To 3eMnd umMmeeT (hopMy Lwapa. Tem He Me-
Hee B ApeBHME BpeMeHa OJHO3HAa4yHOro OTBeTa Ha 3TOT
BOMpoC He ObIno. [lpeBHUe cnaBsHe, Hanpumep, gyma-
NW, YTO Halwa njiaHeTa — 3TO MJIOCKWIA AUCK, NiexXalynii
Ha TpPEX KnTax. B [lpeBHeit MHAUN npeacTaBnany 3eMto
nonycgepomn, nexatlei Ha cnuHax cnoHos (puc. 61).
OTpaenbHble Hapoabl AMEPUKUN U ANOHUK Bbinn ybexae-
Hbl, YTO 3emMna — 3To nycToi Ky6. Hambonee pacnpo-
CTpaH&HHOW Obl/la MbIC/b, YTO 3eM/1S NJoCKas.

Ho gaxke B fanéKOM MpoLU/IOM YUYEHbIX He Y0B/eTBO-
PANU NpefcTaBNeHNs 0 3emne, CX0XUe € (haHTaCTUKOMN.
B Te BpemeHa Bce 60/blUe pa3BMBanoCb MOpensaBaHue.
MyTewecTBEHHUKN N KyMUbl coobLWan 0 HOBOOTKpPbI-
TbIX 3eMAX. YUY€Hble LO/MKHbI OblM 0600WNTL 3TW pas-
HOpOAHblEe CBefeHUsA. Ho npexpie Bcero Heob6XoAMMO
ObINI0 pewnTb, Ha KaKyt 3emM/l0 — MJIOCKY, Kybuue-
CKYI0 NN el é KaKyo — HAHOCUTb MOMYYEeHHbIe AaHHbIe.
[MosTomy Bonpoc 0 popme 3eMaN He NMOKMAAN YUEHbIX.

Kak uckanu [okasaTenbCTBa LUIApPO0O6GPAa3HOCTU
3emnn. B pgaBHMEe BpemeHa YuYéHble 3afyMblBaNCh

Puc. 61. TaknpeacTasnsM opMy 3eMNN APEBHUE CNaBsHE W NHAWIALLbI
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HaZl MHOTMMK «no4vemy?». Moyemy Kopabnb, oTaa-
nAscb OT 6epera, NOCTENEHHO UcyesaeT U3 Buga? Mo-
4yeMy Hawl 0630p OrpaHMYMBaeT IMHUA TOPU30HTA?
Moyemy € NOAHATUEM BBEPX FOPU3OHT paclimpseT-
cs? MpepacTaBnieHne 0 NIOCKOW 3eme He faBann oT-
BeTa Ha 3TW BOMpPOChI. Torga BO3HUKAM NPeAnosioxe-
HUA, 4YTO 3eM/id, 0YeBUAHO, UMeeT ApYryto qopmy.
MepByto goragKy, YTo Halla naaHeTa uMmeeT hop-
My Liapa, BblCKasan [peBHErpeyvecknini matemaTunk
Mudparop ewé ao Hawen apbl (puc. 63). OH cumTan,
4YTO B OCHOBE Te/ fieXaT ymcna u reoMmeTpuyeckme
¢urypbl. CaMOil COBEpPLUEHHOM 13 BCEX (hUTyp AB- Puc. 63. Mudparop
naetcs ciepa. «3emna fomkHa 6biTb COBepLUEH-
HOW, — pasmblwnan Mudarop. — 3Hauut, 3emns
LO/DKHA UMeTb hopmy cepbl!»

HayyHOo foka3an wwapoobpa3HocTb 3eMnn Apy-
rovi rpeyeckunii yuénblii —ApucToTenb (puc. 64).
[loka3aTenIbCTBOM OH CYMUTaN OKPYIyH TeHb, KOTO-
pyto 6pocaeT Halla njaaHeTa Ha NoaHyw JIyHy. 3Ty
TEHb NOAM BUAAT BO BPEMS JIYHHbIX 3aTMeHUIA. Hu
Ky0, HM Tesio ApYroi (hopMbl He Aat0T KPYT/10M TEHMN.

Bce aTo gaBasio OCHOBaHUSA [ApeBHErpeyveckum
yyeHbIM flonyckaTb 60nee 2500 fieT Haszap, 4To 3em-
na — wap. HeonposepXunMble Xe gokKa3aTenbCcTBa
lWapoobpasHOM opmbl Hallel nnaaHeTbl NKOAM MO- Puc. 64. ApucToTens
NYYUNN C Ha4yanoM MnosiéToB B KOCMOC (puc. 62).

BcnomHuTe,
Korga Bnepsble
yenoBek
ocyuLecTBui
nosnéT B KOCMOC.

Okpyrnasi TeHb, KoTopyto 6po-  CHMMOK 3eMnun 13 KocMoca,
caeT 3eM/id Ha NOJSHY JTyHY CAENaHHbIN C KOCMUNYECKNX
BO BPEMS IyHHbIX 3aTMEHWI neTtartesfibHbIX annapaTos

Puc. 62. fokasatenbcTBa Wapoo6pasHOCTM 3eM/Nn
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Ny
OenctButensHo nu 3emns wapoodOpasHa. Oxa-
3bIBdE€TCH, 1Py COBPEMEHHOM pa3Bninn eCreCrBEHHbIX

HayK yTBepAUTE/NbHbIA OTBET ByJeT He COBCEM TOYHbIM.
MOXHO CKa3aTb, 4TO 1 A6/10KO KPYr/o0e, XOTS Ha CaMOM

[ene KpyriblM OHO HUKOrja He 6biBaeT. COBpEMEHHbIe
nccnefoBaHWA yKa3blBalOT Ha TO, YTO 3eM/ia CNOCHY-

Ta Ha nontcax. Moatomy eé (opma CKopee oBasibHaf,

yeM LWapoobpasHas.

BmecTe c TeM 3eMHas NOBEPXHOCTb MMEeT 3HAUYUTEb-
Hble BbICTYMbl MATEPUKOB (& HA HUX — rop) U BNaguHbl
OKeaHOB, 3ano/iHeHHble BOAOW. BcnefcTBue HepasHO-
MepHOro pacnpefefsieHUs Maccbl 1 HEO4HOPOLHOCTH CO-
CTaBa BelwiecTBa 3eMnn eé popma OTNMYaeTca OT npa-
BMNbHOW OBa/ibHOW (hopmMbl. [1o3ToMy (opMy Hallen
niaHeTbl HeNb39 CPABHUTbL HN C KAKOI NPaBuU/IbHOW reo-
MeTpu4ecKomn YUrypo.

Konunka 3HaHui

HacToawyto opmy 3emMnn yyéHble Ha3Baam reoniom,
4TO OYKBa/IbHO 03HAYAET «3eM/ENOL0OHbIN».

' Mo coBpeMeHHbIM AaHHbIM, 3emMna umeeT opmy Lapa,
® HeCKOJ1bKO CMJ/II0CHYTOro y NoJitoCcoB.
J
[lpoBepKa 3HaHUK
1. Kak ntogn B ApeBHUE BpeMeHa npeacTtasnsann oopmy Hallel
njiaHeTbl?
2. Kakne gokasaTenbcTBa WapoobpasHoCT 3emM/vM NpUBOAUAN
YYE€Hble B APEeBHOCTN?
® 3. HazoBuTe gokasaTtenbcTBa wapoobpa3HocTu 3em/m, KOTo-

pble NOAYUYUNN YYEHbIE B COBPEMEHHYIO 3Mnoxy. Moyemy nx Mox-
HO cuMTaTb HEOCMOPMMbIMUN?

4. Kak cCOBpeMEHHbIE LWKOJIbHMKM onucann 6bl hopMy Hallel
nnaHeTbl?

5. MNpuxogmnocb M Bam BUAETb, Kak Ha MOBEPXHOCTW MOpS,
rOE HUYTO HE MelaeT B30py, yAanswwwuics kopabnb nocre-
MEeHHO McyesaeT 3a FOPU3OHTOM M KakK NOCTENEHHO NOABASETCA
npu NpuéAmxeHun? Ecnu 6bl Bbl faXKe CMOTPENN Ha Hero B Noj-
30pHYI0 TPYOY B ACHYIO Morogy, T0 BC& paBHO He BUAENN 6bl KO-
pabnb NosHOCThIO. MogymaiTe, noyemy.




§ 22. Pa3mepsbl Hallen nnaHeThbl

N3yuyeHne naparpaga NOMOXET BaM:

*  03HaKOMMWTbCA C YC/IOBHbIMW JIMHUSIMU, MPOBELEHHbI-
MU Ha rnobyce n reorpadduyeckoil Kapte, No KOTOPbIM
YyCTaHOBW/IM pa3Mepbl 3emnu;

e  pasnunuatb 06BLEKTLI Ha rnobyce 1 reorpadmyeckoin KapTe;

e y3HaTb O pa3mMepax 3em/u.

Fnobyc — ymMeHbweHHas mogenb 3emnu. [locne
TOro, Kak Nioan NoHANN, 4to 3eMns WwapoobpasHa, OHU
Hayanu co3gaBaTb eé mogenn — rnaobycbl (puc. 65).
Cnoso rnobyc B nepesofie C NaTUHCKOro o3HavaeT Liap.
3T0 6bIIN YMEHbLUEHHbIE BO MHOIO pa3 KONuUu NaaHeThl,
cBOeobpasHble UrpyLeyHble 3eMan. C nomMoLLbo rnoby-
ca MOXHO MpeAcTaBUTb POPMY Halleil NnaHeTbl, YMeHb-
LLUEHHY0 B HECKO/IbKO MU/IIMOHOB Pas.

CTepXXeHb rnobyca nokasbliBaeT, rae NPoOXo4uT 3eM-
Hasi OCb — NWHWUA, BOKPYr KOTOpPOM BpaljaeTca 3em-
na. Ha camom fene Hawa nnaHeTa Takon BUAM-
MOW, KaK Ha rnobyce, ocu He nmeeT. E& nonoxe-
HMe MOXXHO MaTeMaTUyecKy paccunTartb 1 npesa-
CTaBUTb MbIC/IEHHO. TOYKMU, rae CTepXeHb nepe-
CeKaeT NMOBEPXHOCTb rnobyca (a 3eMHas ocb —
NMOBEPXHOCTb 3eM/n), HasbiBalOT MOKOCAMMU.
BepxHsis Touka — CeBEpPHbIN MOJMOC, HUX-
HAA — KO>KHbIN nontoc. Ha ognHaKoBOM paccTo-
SAHWUW OT NOJOCOB, T. €. NOCPeAmnHe, rnobyc ono-
ACblBaeT TEMHO-CUHAS NUHUA — 3akBaTtop. Cro-
BO 3KBATOP B NepeBofe C NaTUHCKOro o3HavaeT
paBHOAENALWNIA, T. e. TaKOl, 4TO pasgenser
Ha paBHble YacTW. DKBaTOp M B caMOM fefe fje-
NVUT 3eMHO wap Ha fsa nonywapwus: Cesep-
Hoe (Ha rnobyce — BBepxy) u HO>KHoe (BHU3Y).

Fnobyc — 3TO yMeHbLIEHHas Mofdenb 3eM/un.

Montwca — 9aT0 BoOGpaxaemble TOUYKM MepeceyeHus
3€eMHO1 0CY C 3eMHOli MOBEPXHOCTbIO.
OKBaTOp — 3TO BOOGpaxkaemas NMHUA (OKPYXHOCTb),

KoTopas npoxoaMT Ha O[MHAKOBOM pacCTosHUW OT
Mo/IlOCOB W AennT 3eMHOl wWap Ha ABa nonywapusa —
CesepHoe n HOxHoe.

M Ne XK
BcnomHuTe,
4yTO TakKoe rnobyc.

Puc. 65. Mobyc
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Ha nosepxHoCTM 3emMnM HWU no-
nca, HU NMHNUS 3KBaTOpa HUKaK
He 0603HayeHbl. Kak u 3eMHas
OCb, OHUM CYLLECTBYIOT NNLLb B BO-
06paXKeHMN N HaHECEHbl TONbKO
Ha rnobycax u KapTax.

Pasmepbl 3emnn. MHoro4mcneH-
Hble chneyunanbHble U3MepeHus,
npoBefléHHble  ANd  Hambonee
TOYHOIr0 OnpejeneHna pasmMepoB
3emnun, nokasanu, YTo Halla nna-
HeTa orpomHa. lNnouwagb BCein no-
BEPXHOCTU 3eMHOrO0 LWapa coCTaBs-
naet 510 MnH KM2
HOXKHbIN NOSHOC Yy4éHble onpepennnun, 4to pac-
CTOAAHWE OT LeHTpa 3emMIn Ao eé
NMOBEPXHOCTM B CpefHeM COCTaB-
naet 6370 Km, a ANIMHA 3KBaToO-
pa—40 075 kKM (« 40 000 Km). VIHTepeCcHO, 4TO BrepBble
BbIYNC/INTL pa3mepbl 3eM/N yaanocb ApPeBHErpeyeckmum
YUYEHbIM €eLLé [0 Halleid apbl. 1o ux pacyéTtam, BeiumHa
OKPY>XHOCTWU, OMNOACbIBAKOLLE HaWy NnaHeTy nocepean-
He (akBatop), coctaBnset 39 500 kM. Kak Bugmm, ato co-
OTBETCTBYET COBPEMEHHbIM JaHHbIM, MONYYEHHbIM C MO-
MOLLbIO CaMblX TOYHbIX MPM60POB (pUcC. 66).

Puc. 66. Pasmepbl 3emin

MpakTuyeckoe 3aHATUE (MPOLO/MHKEHNE Ha c. 119)

HaxoxaeHue Ha rnobyce aksaTopa,
NnosCcoB, Nonywapuii, MaTepuKos
3agaHue 1. [lMokaxuTe Ha rnobyce nUHMIO 3KBartopa.
Ha kakue nosnywapusa aksatop AennT 3emsio?
3agaHue 2. lMNokaxuTe Ha rnobyce maTepuk, Ha KOTOPOM
Mbl XVBeM. Kakoli Ha3biBaeTCcsa M B KaKOM MosyliapmMm OTHOCK-
Te/IbHO 3KBaTOpa PacrosioKeH?
3agaHne 3. Kak HasbiBalTcA nontca 3emnn? lokaxute
nx Ha riobyce.
3apaHvne 4. KoTopblii U3 MOJIIOCOB PacrnofioXeH Ha maTte-
prvke? Kak Ha3biBaeTCa 3TOT Marepuk 1 B KAKOM MoyLapun oT-
HOCWUTE/IbHO 3KBaTOpa PacnosioXeH?
3agaHue 5. HazoBute 1 nokaxmte Ha rnobyce mMaTepuku.
Kakoii maTepvk HavMmeHbluWii No naowaam? B kakom nonywa-
pUN OTHOCUTESNIbHO 3KBATOPA OH PACMO/IOXEeH?
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[MpoBepKa 3HaHuI |
VT

1. Moyemy rnobyc Ha3blBaOT MoAE/bl0 3eMnun? A A
2. HasoBuTe BoOGpaxkaemble MHUN, NMPOBELEHHbIE Ha rnobyce

1 reorpadnyeckoin kapre. 9
3. Urto Takoe nontoca 3emnn? K KOTopomy M3 NOJHOCOB pacro-

noxeHa 65mke YkpanHa?

4. MopywmaiiTe, 4TO oTOGBpaxaeT chopmy 3emnn: kapta wim

rno6yc.

5. Bbl yXe 3HaeTe, 4yTo 3emsd CN/KOCHYTa Ha nosocax. Eé
3KBaTOpMasbHbI paguyc coctaenseT 6378 kM, a NOASPHbIA —
6356 km. lMogymaiiTe, oTKyga — C 3KBaTtopa WaM noawca —
haHTacTnyeckoe nyTtellecTsue K LeHTpy 3emnu 6yaeT Kopoue.
BbluncnimTe, Ha CKOSIbKO KU/TOMETPOB.

§ 23. BHyTpeHHee cTpoeHne 3emMnu

N3yueHue naparpaca NnoMoXxeT Bam:

*  y3HaTb O BHYTPEHHEM CTPOEHUU 3eMu; BcnomHute

*  MNPUBOAUTb NPUMEPLI TOPHbLIX MOPOA4 U MUHEPASIOB; N3 HavyasbHOW

. pasBnBaTb YMEHNA UCC/ieA0BaTb NpPpUpPoAHbIE TENA. LUKOJ1bl, Kakune
Bbl 3HaeTe

ACTPOHOMbI M3y4aldT KOCMOC, MOMyYarT WH- TOPHBIE NOPOAb!.

(hopmaLuio 0 nnaHetax W 3Bé3gax, HeCMOT-
pA Ha WX OrpoOMHYK YyAanéHHoCcTb. [1pu 3TOM
Ha caMoil 3eM/ie He MeHbLUe TailH, YeM BO BceneH-
HOW. W cerofiHs y4éHble OKOHYaTeIbHO He 3HaloT,
4YTO HaxoAMUTCH BHYTPU Hallei nnaHeTbl. Habnto-
[lad, KakK Bbl/IMBaeTCA naBa Npu U3BEPXXEHUU BYN-
KaHa, MOXXHO Nofymatb, YTO BHYTPU 3eM/IA TOXe
pacnnasfieHa, HO 3TO He Tak.

Afpo. LleHTpanbHYy 4yacTb 3eMHOT0 Lapa yye-
Hble Ha3Bann agpom (puc. 68, c. 102). Ero paguyc
cocTaBngaeT okoso 3500 KM. YuéHble nonaraor,
4YTO BHELIHAA YaCcTb A4pa HaXo4MTCA B pacnnas-
NNEHHO-XXWUAKOM COCTOAHUW, & BHYTPEHHAd —
B TBEpAOM. Temnepatypa B HEM pfocTuraeTr
5000 °C. OT aagpa K NOBEPXHOCTM 3eMnn Temne- Puc. 67. V3BepxeHue

patypa n gaBneHmne nocTteneHHoO CHM>Xar TCA. NaBbl N3 KpaTepa By/IKaHa

HOT




Puc. 68. BHyTpeHHee cTpoeHne 3emnu

MaHTuAa. Aapo nokpbiBaeT cregykowas 060104Ka
3emnu — maHTuA. E& TOonwa coctaBnser npubamsun-
TenbHo 2900 KM. MaHTUIo, Kak U a4p0, HUKTO HUKOTAa
He Bugen. Ho npegnonaratT, 4TO YeM G6IMXKE K LEHTPY
3emnun, TemM gaBfieHne B Hel 60nblle, a TeMnepatypa —
BbllLe: OT HeCKoNbKUx coTeH go +2500 °C. CuuTaiorT,
4TO MaHTUA TBEpAasd, HO OLHOBPEMEHHO U pacKanéH-
Haf.

3emHas kopa. MoBepx MaHTUKN Halla NnaHeTa NoKpPbl-
Ta KOPOW. 3TO BEPXHUIA TBEPAbIN cno 3emnun. Mo cpas-
HEHWIO C ALPOM M MaHTUEN 3eMHasA KOpa OYeHb TOHKas.
Eé TonwmHa coctaBnsaet Bcero 10-70 kM. Ho 310 Ta 3eM-
Has TBepab, N0 KOTOPOW Mbl XOAUM, TEKYT PEKU, Ha Hel
MOCTPOEHbI ropoja.

3eMHas Kopa 06pa3oBaHa pas/IMYHbIMU BELLECTBAMMU,
KOTOpble BXOAAT B COCTaB MMHEPaNoB N rOPHbIX NOPOL,.
HekoTopble N3 HUX BaM yX€ U3BECTHbI (FPaHUT, Necok,
rnuHa, Topd 1 Ap.). MHOrne 13 HUX YenoBeK LLINPOKO
MCNONb3yeT, Hanpumep, Kak TOMNJAWBO, B CTPOUTE/b-
CTBe, 419 BbINNaBKN METaN/O0B.

BepxHuin cnoit 3eMHO KOpbl BUAHO B BbIXOAaxX Mo-
POL Ha CK/IoHax rop, KpyTbixX Geperax pek, Kapbepax
(puc. 69). A 3arnsiHyTb B rny6b KOpbl MOMOrarT LWaxThbl



Puc. 69. O6HaxxeHNe BEpPXHEro niacTa 3eMHOI Kopbl Ha CKIOHax rop

N 6YpOBble CKBaXXWHbI, KOTOpPblE UCMONb3YIOT ANA [O0-
Obl4M HEKOTOPbLIX MONE3HbIX UCKOMaeMblX, HanpumMep:
He(Tn, NPUPOAHOrO rasa.

Bo BHyTpeHHeM cTpoeHunm 3emnu pasnuyalT [4po,
MaHTUI0, 3EMHYIO KOpy.

CTaHbTe nccnegoBaTeIAMU NPUPOAbI

3apaHue 1. PaccmoTpuTte 06pasLbl rOpHbIX MOPO4 U MUHE-
panos. [na nccnefosaHvsa BblbepuTe HEKOTOPbIE U3 HUX:

e [paHuT,;

* KaMEHHY!0 COJflb;

* TMecoK.

3apaHue 2. OxapakTepusyinTe pacCMOTPEHHblE MUHEpasbl
M TOpHbIE NMOPOAbI NO MNaHy:

1. Uger.

2. TBEpAoCTL (M/I0THadA, pbixnas).

3. PactBOopnMOCTb B BOZe (pacTBoprMa, HepacTBopnuma).

3apaHune 3. lNMpusegute npuMepbl UCMONL30BaHUA UCCne-
OYyeMbIX TOPHbIX MOPOJ4, Ye/I0BEKOM.

[poBepKa 3HaHuI

1. KakoBO BHYTpeHHee cTpoeHune 3emnn?

2. Uto Bam M3BECTHO O AApe Hallel nnaHeTbl?
3. OnuwnTe MaHTUo 3eM/u.

4. /13 yero cocTouT 3emMHas Kopa?

!
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BcrnomHuTe,

YTO TaKoe CyTO4YHOE
M rogoBoe ABUXXEHNe
3emnn.

BcrnomHuTe,

3a Kakoe

Bpems 3emnid
ocyliecTBnseT
MOJIHbIN 060pOT
BOKpYT cBOeil ocu
n Bokpyr ConHua.

8 24. [1BMXXEHUS HaLWewn nnaHeTsbl

N3yuyeHne naparpaga NOMOXET BaM:

i BCMOMHUTb, KakKune ABMXEHUA B NPOCTpPaHCTBE OcCyllie-
CTBNdAeT Halla nnaHeTa,

i NMOHATD, I'IO'-IeMyHa3eMI'IeI'IpOI/ICXO,EI.I/ITCMeHa,EI.HFII/IHO‘-II/I;

i BbIACHUTb NPUYNHbI CMEHbI BpeMéH roga.

3emns B NpOCTpaHCTBE NepemellaeTcst NoAo6Ho e,
KOTopas BpalllaeTcs BOKPYT ce6s 1 0AHOBPEMEHHO [1BU-
XETCs Mo Kpyry. Halla nnaHeTa TaK Xe OCYLIecTBAseT
[iBa OCHOBHbIX [ABMXEHUS: BpalLlaeTCs BOKPYr CBOEN ocu
1 COBepLUAET ABMXEHME BOKPYTr ConHua.

BpaweHne 3emnu BOKpYr ocu. Bbl yXe Bugenu,
KaK rnobyc BpawjaeTca BOKpYr CTEPXKHSA NOA06HO 3eme
BOKpPYr ocu. Halla nnaHeTa OCYyLWeCcTBAAET Takoe [BU-
YXeHUne HenpepbiBHO. Mbl 3TOr0 He 3ameyaem, NOCKO/b-
Ky BMeCTe C Hell BpalLl,aemMcs U Mbl, U BCe 3eMHble Tefna —
PaBHUHbLI, TOPbI, PEKN, MOPS N faXKe BO3AYX, OKpYyXa-
ownin 3emnio. Ham Kaxercs, uTo 3eMns ocTaércs He-
NOABMXHON, a nepemeltaroTcsd no Heb6ocknoHy CosH-
ue, JlyHa n 38é3abl. Mbl roBopum, 4To COMHLE BOCXOAUT
Ha BOCTOKe, a 3aXO4UT Ha 3anafje. B 4eiCTBUTENbHOCTH,
3TO ABMXeTcA 3eMnd, Bpallasdcb € 3anaja Ha BOCTOK
(MpOTMB 4acoBOW CTPENKN).

CrtaHbTe nccnegosartensamm npunpoabl

UTo6bl NpeacTaBuTb ABWXEHUS 3eMan B MPOCTPaHCTBe, Npo-
BeZEM OMbIT C MOMOLLbIO CNeumanbHOro npubopa Tennypus
(puc. 70). Ecnu Tennypus HeT, MOXHO UCMOJIb-
30BaTtb B kayecTBe CO/iHLA HACTO/IbHYIO NaMm-
ny, YCTAHOBNEHHYIO B LEHTpe cTona. 3emsio
oyneTt um3obpaxartb rnobyc. Bo Bpems onbl-
Ta ofHa ero cTopoHa, obpalwéHHas K namne,
Jo/mkHa O6bITb OcBelleHa, a MPOTUBOMOJIOXK-
Has — oka3saTtbCs BTeHuW. [loBopaumBas rnobyc

Puc. 70. Tennypuii — npunbéop
A/151 AeMOHCTpaLum ABUXeHus 3eMan
BOKpYT cBOeit ocu 1 Bokpyr CosHua
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NPOTUB 4YacOBOW CTPesikM (a UMEHHO Tak Bpa-
Wwaetca 3emns BOKPYr CBOE ocw), yBUAUM,
KaK HOBblE Y4YacTKu MOBEPXHOCTU BbIXOAAT
13 TEHM, Nonagas noj cBeT — TaM «HacTynaet
[EeHb». A C pyroli CTOPOHbI TaKue e Mno no-
Waam yyacTKM YXO4ST B TEHb — TaM «HacTyna-
€T HOUb».



ConHeuHble nyun

HOXHbBI nonkoc

/| 3eMHas ocb

Puc. 71. BpaweHne 3eMnn BOKpYr cBOeli ocu

Takum obpa3om, Bpalwasicb BOKpYr ocu, 3emns nepu-
oandveckn ocseuaetcsa COMHUEM TO C OAHON CTOPOHBbI,
TO ¢ Apyron (puc. 71). B pe3ynbTate 3TOro Ha naaHeTe
YyepefytoTCs TO fieHb, TO HOYb. MMONHbLIA 060pPOT BOKPYT
CBOel ocu 3eMns coBepluaeT 3a 24 yaca. ITOT Nepuog,
Ha3blBalOT CyTKaMu. [1BuxKeHne 3eman BOKPYr ocu paB-
HOMEPHOE N HemnpepbIBHOE.

Bcneacteue BpaweHns 3emMan BOKPYr CBOel ocu nmpouc-
XOAUT CMeHa AHA M Houu. [osHbIA 060pPOT BOKPYr ocu
Halla nnaHeTa coBepllaeT 3a CyTku (24 yaca).

ABmkeHne 3emnn BoKpyr ConHua. V3 npepablgyuyei
rnasbl Bbl y3Ha/IN, YTO 3eM /1A BUXKETCS N0 OpouTe BOKPYT
ConHua. MonHbIn 060poT OHa AenaeT 3a rog — 365 CYTOK.

MocmoTpuTe BHMMATENbHO Ha rnobyc. Bbl 3ame-
TUTE, UYTO OCb 3eM/IM He BepTuKalbHa, a HaK/NOHEeHa
noA yrsiioM. 310 MMeeT 60/bLLOe 3HAYEHME: HAK/IOH OCK
npu asvxeHun 3emnu Bokpyr ConHua obycnosnmeaet
CMeHY BpeMéH roga. NMpun 3TOM COMHEYHbIE Ny4n Ha NPo-
TAXEHMN roga oceewatoT 60nbLwe To CeBepHOe NonyLla-
pvie (M AeHb TaM gnnHHee), T0 KOXHoe.

CTaHbTe nccnepoBaTenisiMnm Nnpupoabl

Mpogomkum oneIT ¢ Tennypvem. bygem nepemeliaTtb rn1o-
6yC MO MOBEPXHOCTU CTOMa MNPOTMB YacoBOi CTPesiKM Tak,
Kak aBuxketca 3emna Bokpyr ConHua. lepeaBvHeM cHadvana
Ha 4YeTBEpPTb Kpyra OKOJO famnbl (cneguTte, 4To6bl NoAcTaBka
rnobyca He oTpbiBaslacb OT CTO/a, a 3eMHas OCb Bcerga 6biia

ConHue

!
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JeHb
neTHero
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HanpasneHa Ha cesep). OcBeleHne r1obyca 3aMeTHO n3me-
HMNocb. OCBELEHHbI y4yacTOK CMECTU/ICS Ha ceBep, ocTa-
BMB B TeHW Becb pailoH HOxHoro nontoca. B CesepHom nony-
wapum (ocBeweHHOM) B 3TO Bpems byaeT neto, a B KOXHOM
(HeocBelwéHHOM) — 3uma. CnepgoBsartesibHO, ecnu CMeHa [HSA
N HOUYM MPOUCXOAUT BCNeACTBME BpalleHUss 3eMnn BOKPYr CBO-
el ocn, TO NX NPOAO/KUTENBbHOCTE U3MEHSETCS B 3aBUCUMOCTH
OT ABMXeHusa 3emnu Bokpyr CosiHua, To eCTb OT BPEMEHU roga.

Bcneacteue Hak/ioHa 3eMHOIR OCUM NpU ABWXXEHUMN Haluei
nnaHetol BOKpyr ConHua Ha 3emse MpoucXoAuT CMeHa
BpPeMEH roja.

Ha npoTsaXeHuu roga 6biBatoT AHU, KOraa B nonyLua-
puun, obpawéHHom K ConHUy, ocBelaeTca HanbonbLuas
ero 4acTb, a B ApyroM — HaMMeHbLan. 370 AHWN COJTHLe-
CTOAHMA. 3a Bpems ofgHOro obopoTta 3emau BOKpYr
ConHua 6biBaeT ABa CONMHLECTOSAHUSA: IETHEE N 3UMHEe.
Takxe gBa pasa B rog o6a nonywapusa 6o1BatoT OCBeLLe-
Hbl O4MHaKOBO (TOrga v NPOAO/HKUTENbHOCTL AHS B 060-
NX Nonylwapuax ogMHakoBa). 310 AHN PaBHOLEHCTBUA.

PaccmoTpuTe puc. 72 n npocneaute ABUXKeHUe 3eM-
nv no opbute. Korga 3emns obpauieHa K ConHuy Ce-
BEPHbIM MOMKOCOM, OHO 6O/blLLUE OCBELLaeT M HarpeBaeT

[eHb BeCEeHHero paBHOAEHCTBUS

21 mapta
BecHa
22 nioHA 22 pekabps
$ [AeHb
31IMHero
OceHb COJIHLECTOAHUA
23 ceHTAGPSA
ra
"lLI n IVk )

JeHb oceHHero paBHOAEHCTBUSA

Puc. 72. ['0gnyHoe au>KeHne 3emnu Bokpyr ConHua



CeBepHoe nonywapue. [HM Tam CTaAHOBATCA [A/INH-
Hee, YyemM HouW. HacTynaeT Ténnoe Bpems roga — feTo.
22 WIOHA fJeHb OygeT caMbiM  [AIMHHBLIM, & HOYb —
camoli KOpPOTKOW B rofy, 9TO [eHb NeTHero COJH-
uecToaHnAa. B 3to Bpema ConHue MeHblUe OCBella-
eT u HarpesaeT HOXHoe nonywapue — Tam 3MMa.
Uepes Tpu Mecsua, 23 ceHTAOpsA, 3eMns 3aHUMaeT
Takoe MnonoXeHme oTHocutenoHo ConHua, Korga cof-
HeyHble nyyn 6yayT O4MHAKOBO OcBelaTb Kak Cesep-
Hoe, Tak 1 KOXHoe nonywapua. Ha Bceli 3emne, Kpo-
Me MO/CoB, AeHb 6GyaeT paBeH Houu (N0 12 yacos).
STOT feHb Ha3bIBAKOT AHEM OCEHHEro paBHOLEHCTBUSA.
Eweé uepes Tpum Mmecaua K ConHuy 6yaet obpalleHo
FOxxHoe nonywapue. Tam Hactynut neto. [lpn 3Tom
y Hac, B CeBepHOM nonyLapuun, 6yaet suma. 22 aekabps
[eHb ByfleT caMbiM KOPOTKMUM, a HOYb — CamOl A/IMHHOMN.
JTO AeHb 3UMHEro conHuecToAHMA. 21 MapTa CHOBa
06a nonywapus 6yayT oCBeLlEHbl 0AWHAKOBO, AEHb OY-
[leT paBeH HOYKN. ITO fieHb BECEHHEro paBHO4EHC T BUSA.

Ha npoTsaxeHun roga (3a Bpems nosHoro obopota 3emnu
BOKpYyr CO/iHLa) NO OCBELWEHHOCTU 3eMHON NMOBEPXHOCTHU
pasnuyarT gHU:
CO/MHUECTOSAHUSA — 3uMHero — 22 gekabps,

netHero — 22 nioHs;
paBHOAEHCTBUA — BeceHHero — 21 mapTa,

OCEHHero — 23 ceHTa6pA.

Ha npoTa)eHun roga nonywapua 3emnym nony4varoT
pa3Hoe KOMMYecTBO COMIHEYHOrO cBeTa U Tenna. Becnep-
CTBMWE 3TOr0 NPOMUCXOANT CMeHa BPeMEH (Ce30HOB) roja.
3TN N3MEHEHMS O0Ka3blBalOT B/INAHME Ha BCE XXMBblE
opraHu3Mbl Ha 3emne.

[poBepKa 3HaHuI

1. Kakvie BMXeHMA B MPOCTpPaHCTBE coBepllaeT Hala nnaHeTta?
2. KakoBbl mocnegcTBus BpaleHms 3emMsvM BOKpYr CBOEW ocu?
3. MNoyemy Ha 3emsie NPOMCXOAUT CMeHa BpeMéH roga?

4. Yem OT/IM4AOTCA fHW COTHUECTOSAHUS OT AHEN paBHOLEHCTBUA?

5. MogymaiiTe, KakuMm nonywapvem 6yget obpaweHa 3emns
K CosHUy, Korfaa B YKpauHe nosiHoUb 22 UIOHA.

t
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§ 25. PacnpepgeneHne conHe4yHoro
cBeTa 1 Tensio HoO NOBEPXHOCTH
3emMnu

N3yuyeHne naparpadga NOMOXET BaM:

y3HaTb 0 pacnpegeseHun ceeTa 1 Tensa Ha 3emie;
MOHATb, MOYEMY Ha MNPOTSHKEHUM roAa M3MEHSIeTcs
BbicoTa COJIHLA Haj, TOPU3OHTOM;

BbISICHUTb, Kakasi 3aBMWCMMOCTb CYLLECTBYET MeXay
BbICOTOM COJHLA Haj ropu3oHTOM, HarpeBaHWeM 3eM-
HOli NOBEPXHOCTU 1 M3MEHEHUEM BPEMEH rofa.

Kak nsmeHsietca Bbicota ConHua Haj ropu3oHTOM
B TeueHune roga. Utobbl BbIACHUTb 3TO, BCMOMHUTE pe-
3yNibTaTbl CBOUX HabNO4EHWI 3a A/IMHOW TEHWU, KOTOPYHO

JleTtom
/ BecHoii
/ M OCEeHbIO
1
| ]
v 3umoli
/i
M )

Puc. 73. N3ameHeHns BbICOThI
Co/HUA U ANINHBI TEHK
Ha NPOTSXKeHUK roga

OpocaeT rHOMOH (LecT A/IMHON 1 M) B NONAEHD.
B ceHTA6pe TeHb 6blna 04HOM ANINHbLI, B OKTS-
Ope OHa cTana Ai/IMHHee, B HOS6pe —eLe ANNH-
Hee, B 20-X ymcnax fekabps — HanbonbLUen.
C KOHUa fekabps TeHb CHOBa yKopauuBaeT-
cA. VI3mMeHeHWe ANNHbI TEHW THOMOHA CBUAe-
TeNbCTBYET, YTO Ha NpoTaxeHuu roga CosnHue
B MNONAeHb OblBaeT Ha pasHOM BbICOTe Haf
ropnsoHTom (puc. 73). Yem Bbiwe ConHue Hafg
rOpM3OHTOM, TEM KOpO4Ye TeHb. Yem Huxe
ConHue Haf ropu3oHTOM, TeM TeHb [A/IMHHee.
Hanbonee BbicOKO nogHUMaetca ConHue B
CesepHoM nonywapua 22 uoHA (B [eHb
NETHEro COJIHUECTOAHMA), a HUXe BCero —
22 fekabps (B LeHb 3UMHEr0 CONMHLECTOAHUS).

BpemeHa roga. PaccmoTtpute puc. 74. Ha HEM BUAHO,
YTO OJHO W1 TO Xe KO/IMYeCcTBO CBETa U Tensa, nocTynaro-

Temnepartypa
BbllLie

Temnepatypa
HIDKe

Puc. 74. 3aBucnmocTb ocCBelleHnda n HarpeesaHnsda NnOBEPXHOCTHU 3emnn
OT yrna nageHua COI'IHe‘-IHbIXI'Iy‘-IeIZ
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BecHa JleTo OceHb

14°

3uma
Puc. 75. 'ameHeHne yrna mexay Co/IHEUYHbIMM flydamm
M NOBEPXHOCTbH 3emnmc BpemMmeHamMmu roga
wee ot CosHUA, NPW ero BbICOKOM MOIOXKEHUW nonaja-
eT Ha MEHbLIWI Yy4acTOK, a NPy HU3KOM — Ha 6O/bLLNIA.
Kakol yyacTok 6yfeT HarpeBaTbCcs 60/blue? KOHEYHO,
MEHbLIMNIA, NOCKONbKY Ha HEro sy4Ynm NPUHOCAT CTO/b-
KO )Ke cBeTa W Tenna, Kak v Ha 60/bLLOMN.
CnepoBaTenbHO, YeM Bbille COMHLE Haf FOPU30OHTOM,
TemM OTBeCHee NajaroT ero nyyun, Tem 60/bLIe HarpeBaeT-
CA 3eMHas NOBEPXHOCTb, a OT Heé 1 Bo3ayX. Torja HacTy-
naet neto (puc. 75). Uem HMxe CoNnHUe Haj ropu3oHTOM,
TeM Nnof MeHbLMM YI/10M K MOBEPXHOCTU NagatoT nyyu,
TEM MeHbLLE OHa HarpeBaeTcsa — HacTynaeT 3uMa.

Yem nopg 60nbLLIMM YrIOM K 38MHOV NOBEPXHOCTU NaaaloT
COJSIHEYHble Ny4n, Tem BonblUe OHA OCBELLAETCA U Harpe-
BaeTcs.

HepaBHOMEepHOCTb pacrnpepeneHusi COJIHEYHOro
Tenna Ha nosepxHocTn 3emnmn. Ha nmosepxHOCTH I1a-
poobpa3Hoi 3eMN COMTHEYHbIe TyUn NafatoT Nof pasHbl-
Mun yrnamu. og HanbonbwuM Yriom K NOBEPXHOCTU
Nyyu najatoT Ha skeaTope. o HanpaBneHUAM K Monto-
cam 3TOT yron ymeHbluaeTtca (puc. 76, c. 110).
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CeBepHbI NONKOC

HOXHbIN nontoc

CTaHbTe nccnegosartensammu npmnpoabl

Mpogomkum onbiTel € Tennypuem. loctaBbTe r106yc Tak,
4yTo6bl NamMna oceewana nofaywapus paBHOMEPHO (3emMHas
OCb Bcerpga fosikHa OblTb HanpassieHa Ha ceBep). Ob6paTtute
BHMMaHMe, 4To Hambonee sipKoe ocBelleHue OGyaeT B paiio-
He akBaTopa. bnawxe kK nonwcam cBeT nNagaeT BcE 6onee pac-
CesiHHO, a caMu noJsioca efiBa OCBeLaTCsa KOCbIMWU JlydaMu.
MepenBuHeM rno6yc No NOBEPXHOCTU CTOMA NPOTUB 4aCOBO
CTPENIKA BOKPYT JlaMMbl, Kak Mbl 3TO fefianiv B NpeablayLimnx
onbiTax, CHayana Ha 4YeTBepTb OKPYXHOCTW. XOpOowo BUAHO,
4YTO OCBELEHHbIN y4acTOK CMecTuaca Ha ceBep. OcBelleHne
Ha ceBepe — cniaboe, KOCbIMU Jlyd4amu, HO OXBaTbliBaeT yxe
He TOJIbKO NOJIC, HO M BCKO 06/1aCTb BOKPYr Hero. Mpu aTom
1M 061acTb CaMOro PKOro OCBeLLEHNS NOBEPXHOCTU CMECTH-
nacb OT 3KBaTOpa HEMHOTO ceBepHee. llocne cMeLeHns rno-
6yca Ha MOJIOBUHY OKPY>XXHOCTW Takasd KapTuHa MOBTOPUTCS
ansa KOXkHoro nonywapus.

Ha skBaTope COMHEYHbIe yYn NafaroT NOYTN OTBECHO.
3eMHas MNOBEPXHOCTb TaM Mony4vyaeT 0OMblUe BCErO
CO/MHEYHOro Tenna, No3TOMY B palloHe 3KBaTOpa >XXapKo
KPYTNbliA rof U CMeHbl BpeMEH rofa He 6biBaeT.

Uem panblue OT 3KBaTOpa Ha CeBep MM Ha Hor,
Tem yros Mexay nafaroummMu ny4aMn u noBepxXHOCTbIO
yMeHbLIaeTca. Bcreactsme aToro MeHblle HarpeBalT-
CA NOBEPXHOCTb M BO3ayX. CTaHOBUT-
csl npoxnajHee, YeM Ha 3keatope. Mo-
ABNAIOTCHA BPeMeHa roja: 3uma, BecHa,
NeTo, OCEHb.

Ha nontoca n npunonspHble paioHbl
3MMOWA CONHEYHbIE Iy4n COBCEM He Mo-
nagatoT.CosHLE N0 HECKO/IbKO MeCsLLeB
He nNofABNAeTCA U3-3a TOPM30HTA,
W [leHb He HAcTynaeT. JT0 ABNEHUNE Ha-
3blBaeTCA nonspHas Houb. [loBepx-
HOCTb M BO34YX CU/IbHO OX/IaXAAKTCH,
NMO3TOMY 3UMbl TaM OY€eHb CYpoBbl. Jle-
TOM Xe Co/iHue MecsAlaMy He 3aX04uT

PUC. 76. YMeHbLLIEHME yria Mexay 3a TOPU3OHT W CBETUT KPYT/ible CYTKK
COJTHEYHBIMW STy4amMun N NOBEPXHOCTbIO (HOYb He HacTynaeT) — 3TO MONIAPHbIN
B HanpaBneHuy OT aKkBaTopa K noncam  AeHb. Kaszanocb Obl, €cniv Tak A0Aro
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ANNTCA NeTo, TO M NOBEPXHOCTb A0/KHA OblNa Obl 3HAUM-
TeNbHO HarpeaTbcsi. Ho COMHLIE TaM HAXOAUTCS HU3KO
Ha/ TOPU3OHTOM, €ro yYu NULb CKOMb3AT MO NOBEPX-
HOCTX 3eM/IN 1 NOYTU He HarpeBatoT e€. Mo3TOMY NeTo
BGMM3M MOJIOCOB XONO/HOE.

OcBelleHe U HarpeBaHUe MOBEPXHOCTM 3aBUCHAT OT eé
pacnofiokeHuss Ha 3emse: 4YeM 6Gamxe K 3KBaTopy,
TeM 6o/iblle Yroa MexXAy COJIHEYHbIMW Jiydamu U
MOBEPXHOCTbLIO, TEM CU/IbHEE OHA HarpeBaeTtcs. Mo mepe
yAasnieHus oT 3KBatopa K MojilucamM yroa Mexay /iydamu u
MOBEPXHOCTbI YMEHbLLIAETCS, OHA HArpeBaeTcs MEHbLUE
M CTAHOBUTCS XOJIOAHEE.

3HauyeHUe cBeTa M Tenna ANSA XWBOW npupopgbl.
CONHEeYHbIN CBET M TeNN0 HEOOXOANMbI BCEMY XXNUBOMY.
BecHoli 1 netom, Korga cBeTa M Tenna MHOro, pac-
TEHUS HaxoAATCA B COCTOSSHUM aKTUBHOW >XXW3Heae-
atenbHocTn. C npuxogoM oceHu, Korga ConHue Hafg
rOPU30OHTOM CHUXAaeTCs U YMeHbllaeTca MOCTYMneHne
cBeTa M Tenna, 6GONbLWWHCTBO pacTeHUin cbpacbiBa-
0T nuctey. C HacTyn/jeHMem 3UMbl, KOrga npoaon-
XUTENbHOCTb [HS Hebonbluas, NpUpoda HaxoauTcs
B COCTOSIHUM MOKOS, HEKOTOPble XXMBOTHble (MeaBean,
6apcykun) gaxke BMafarT B cnsayky. Korga Hactynaet
BecHa U ConHue nogHMmaeTcs BCE BbiWe, Y pacTeHWUiA
CHOBa HA4YMHAETCS aKTUBHbIA POCT, OXWMBAET >XXMBOT-
HbIn Mup. M BCé 310 6narogapst ConHuy.

CrtaHbTe nccnegosartenamm npmnpoasbl

npOBe,D,I/ITe Ha6]'|f0,£l,eHI/IFI 3a TeM, KaK/IMCTbA KOMHAaTHbIX pacTte-
HUIA pearnpyrT Ha CO/IHe4YHOE oCBeLlleHNne.

3apaHue 1. BbiACHUTE, KaK pacrnofioXeHbl IMCTbS KOMHAaTHO-
ro pacTeHusi, CTOSILLEr0 Ha MOAOKOHHUKE. He cTano M oHo «og-
HOGOKUM», BeAb KaxKApli IMCTOK TAHETCA K CBeTy? 3anuwunte
BTETpaau AaTy 1 pesynbTaTbl CBOUX HAGMOLEHWIA.

3apaHve 2. MoBepHUTE pacTeHNe K OKHY ApYroii CTOPOHOIA.

3apaHve 3. lNpumMepHO 4yepe3 Hedeno CHOBa paccmoTpuTe
pacnonoxeHue nuctobes. Kakue nponsowwnn nameHednsa? darty
N pe3ynbTaTbl 3TOr0 HabAOAEHMA CHOBa 3anuwinTe B TeTpagu.
O6bACHMTE NPUYMHY MPOM30LLEALLNX U3MEHEHNIA.

!

BecHoii pacTeHus
HauMHalT 6ypHO
pa3BuBaTbLCS




BcnomHuTe,

Kakue nnaHethbl
Co/lHeYHOW cnucTemsl
UMEIT CYTHUKN.

Kakue HebecHble
Tena ABNATCA
camMmoCBeTAWNMUCA?

Monb3ysacb
pUCYHKOM B aTnace,
CcpaBHWUTE pasMepsbl
ConHua, 3emnn

" J1yHbl.

Konunka sHaHun

KomHaTHble pacTeHusi, Takue Kak MOHCTepa, ¢hukyc, acnapa-
ryc, ecnm nx nepmofmyecku nosopavmBaTb OTHOCUTE/IbLHO Na-
Jawuiero ceeTta, paspacrtalTc paBHOMEPHO BO BCE CTOPOHbI.
Ho uBeTyLiue pacTeHusi N1I0X0 NePeHOCHT TaKylo NepecTaHoBKY.
Azanus, kamenus, repaHb, ykcusi, 6eroHns noyTu cpasy copa-
CbIBalOT BYTOHbI N AaXe NUCTbsA. [103TOMY BO BPEMS LIBETEHUS
«YYBCTBUTE/IbHbIE» PACTEHNSA NyYlle He NepecTaBNATh.

[MpoBepKa 3HaHuI

1. OT d4ero 3aBWCUT HarpeBaHMe 3EeMHO MOBEpPXHOCTU
ConHuem?

2. Toyemy BbicoTa CO/HUA Ha NPOTSXXEHUN rofa U3MeHaeTca?
3. MNoyemy B Haweih MECTHOCTU MPOUCXOAUT CMeEHa BPEMEH
roga?

4. TMoyemy B HanpaB/ieHUM OT 3KBATOpPa K MoJjitocaMm CTaHOBUT-
c4 xonogHee?

5. O6bsACHUTE, MOYEMY Ha 3KBATOpPE HET BPpEMEH roga.

§ 26. JlyHa — cnyTHUK 3emnu

M3yueHune naparpada nomMoxeT BaMm:

e y3HaTb 06 OCOGEHHOCTAX ECTECTBEHHOrO CNyTHMKA
3emnu;

*  HayuuTbcs pasnuyatb asbl SIyHbl;

* y3HaTb, Mo4Yemy OblBAOT JIYHHbIE W COJIHEYHbIE
3aTMeHus.

Bnuxaliwee k 3emne HebecHoe Teno. JlyHa —
BTOpoe nocne ConHua ApKoe HebecHoe Teno, KOTopoe
Mbl BUAUM Ha Hebe. ITO eJUHCTBEHHbIN €CTEeCTBEHHbINA
CNYTHWK Halwei nnaHeTbl. Ham KaXKeTcs, YTO OH MOYTK
TaKoro e pasmepa, kak ConHue. B gelicTBuTeNIbHOCTH
NlyHa HamHOro mMeHble. O6bACHEHME TYT MPOCTOE: OHa
pacrnonoxeHa B 400 pa3 6nmxe K 3emne, yem CofHLe.
NlyHa He m3ny4yaeT co6CTBEHHOro ceeTa. OHa KaxeTtcs
CBeTALelNcs, NOCKONbKY OTpaxaeT MofobHO 3epkany
CO/IHeYHble Nyyn. M3 Bcex HebecHbIX Ten JlyHa Hanbo-
nee nccnepoBaHa.

JlyHa — ecTecTBeHHbIl cnyTHUK 3emnn. OHa CBETUT
OTpaXKEHHbIM cBeTOM ConHua.



Kak n 3emnd, JlyHa uMMeeT LwapoobpasHyto
opmy. OHa TakXe BpalliaeTca BOKpYr CBO-
el ocu, HO 3HAuYMTeNbHO MefneHHee. [loaToMy
CYTKM Ha JlyHe cocTtasnsaoT 710 vacos (noytw
30 3eMHbIX CYTOK). Haw cnyTHMK obpallaeTtcs
TakxXxe BOKpyr 3emnun. OgmH o060poT JlyHa coBep-
lwaeT 3a 27 CYyTOK 8 4acos.

NHTepecHo, uTo JlyHa Bcerfa obpatleHa K 3em-
ne ofHo cTopoHoi (puc. 77). ObpaTHas CTOPO-
Ha Hallero CNyTHWKa 3eMNiHaM HUKOr4a He BUf-
Ha. BnepBblie oHW eé yBuAenu Tonbko B 1959 r.  Puc
Ha POTOCHMMKaX, CAeNaHHbIX aBTOMATUYECKUM
annapaTom, 3anyLeHHbIM K JTyHe.

WccnepoBaHne noBepxHOCTU JlyHbl. 1oBEpPXHOCTb
Hallero CNyTHMKA MOXHO paccMOTpeTb B TeecKon.
OHa HanoMMHaeT KaMeHUCTY NycTbiHIO. Ha JlyHe ecTb
ropbl U Kpatepbl — vaweobpasHble yrnybneHus. Ho HeT
BO3JyXa, MNO3TOMY HET U XU3HMU.

JlyHa — noka efWHCTBEHHOe, Kpome 3emun, Hebec-
HOe Tefio, Ha KOTOpOe cTynana Hora 4yenoseka. ACTpo-
HaBTbl, KOTOPbIE BbiCaXnBanuch Ha J1IyHy, n aBTomaTu-
yeckue CTaHLUM NPOBOAUIN UCCNELOBAHUA N LOCTaBU-
Nn Ha 3eMnt o0bpaslbl TYHHOrO FPyHTa.

®a3sbl /lyHbl. Cama JlyHa He n3ny4aeT cBeTa. Ha Hebe
Mbl BUAWM TONbKO oOcCBelweHHY0 ConHuem eé no-
BEPXHOCTb. B pasHble AHW JlyHa Cc 3eMnun BbLITNAAUT
Nno-pasHoOMYy: OT Y3eHbKOro cepna [0 MNOSHOro [AUCKa.
A 6bIBaeT, YTO Mbl He BUAUM €€ coBceM. OOBACHAETCS
3TO N3MeHeHneM ocBelleHna JTyHbl ConHuem. Bugumele
¢ 3emnu hopMbl JTyHbI Ha3bIBaKOT (Pasamu (puc. 78, c. 114).

B (haze HoBONYHUA JTyHbI COBCEM He BUAHO. OCBeLLEH-
HblA Y3KWIA Cepn C NpaBoOl CTOPOHbLI IYHHOTO AMCKa Ha-
3bIBatOT MON0AONM JTYHOW. [0N0BUHY ANCKA JTYHbI Mbl BU-
AVMM B (pa3ax, KOTOpble Ha3blBaOT nepsas U NOC/NefHAA
yeTBepTU. Ob6paTUTE BHUMaHUE, YTO 3TO pasHble YacTu
NyHbl. Korga Haw cnyTHUK OKa3biBaeTcA Ha MPOTUBO-
NOJIOXKHOWM cTOpoHe oT ConHua, BCA ero BugnmMas ¢ 3em-
JIN CTOpPOHa NOJIHOCTLI0 ocBelwaeTca. Torga JlyHa nmeet
BUA Ancka. 1o pasa nonHoli SlyHbl (MONHONYHKE).

. 77. Bugnmas ¢ 3emnu
CTOpoHa JTyHbl

BcrnomHuTe,
KaKoli ObiBaeT

TemnepaTypa
Ha JlyHe AHEM
1 HOYbIO.

Uenosek Ha JlyHe

Monogas JlyHa
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Puc. 78. ®asbl JlyHbl

CrtaHbTe nccnegosartensamm npunpoabl

P MpoeeguTte HabnwgeHus 3a JIyHOA.
- 3apaHue 1.OnpegenuTe, B Kakme AHW B Balleil MECTHOCTM
/ JlyHa HaxoguTcs B (pa3ax HOBOJIYHUSA M NOMHOMYHWUA. Ona 3To-

ro Heo6XoANMMO exxeHeBHO HabNaTh 3a pa3Mmepamm IYHHOIO
OVCKa ¥ 3anucbiBaTb YBUIEHHOE.

3apaHue 2. Korga JlyHa gocTurHeT dasbl NOSHOMYHUSA, BHU-
MaTe/NlbHO paccMoTpuTe eé (KenateslbHO MCNOJib30BaTb yBe-
nnuntenbHbll npubop). O6paTnTe BHUMaHMe Ha TEMHbIE U CBeT-
Nble MATHA Ha NOBEPXHOCTW JlyHbl. Yem OHM ABNAOTCA B AEW-
CTBUTE/IbHOCTU?

NMoyemy npoucxopAaTt 3atmMeHuns JiyHbl u ConHuya.
Mpun aBvxeHun no opbutam 3emns u JlyHa mHorga
pacnonaratTca Ha O4HON NUHUKU ¢ CONHUEM B cneay-
towem nopagke: ConHue — 3emna — JlyHa (puc. 79).
OcBelléHHasa 3emna oTbpacbiBaeT B MPOCTPAHCTBO TEHb,
B KOTOPYI Ha HECKO/NIbKO MUHYT nonajaet JlyHa. 370
AB/IeHNe Ha3blBAKT JIYyHHbIM 3aTMeHMeM. B TeuyeHue
rofa 6biBaeT ABa-TpW NIYHHbIX 3aTMEHUS.

MonHonyHwe

MonHoe
3emna  3atmeHune JlyHbl

ConHue

Puc. 79. Cxema NyHHOro 3aTMeHWs
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O6nactb YacTUYHOrO

3aTmeHusa ConHua

ConHue

3aTMeHus ConHua

Puc. 80. Cxema COMHEYHOr 0 3aTMeHNA

B onpegnenéHHoe Bpems JlyHa HaxoguTcad Mex-
ay 3emnéinn n ConHuem (ConHue — JlyHa — 3emnsq).
Torga Ha HECKONbKO MUHYT YaCTUYHO IGO0 NOSTHOCTLHO
COJIHEYHbI ANCK CTAHOBUTCA HEBUAUMBIM C HEKOTOPbIX
TeppuTopuii Ha 3emne (puc. 80). Tak npoucxoauT
COJIHeYHOe 3aTMeHue. B TeyeHue roga 6oiBaeT ABa v 60-
Nnee COMHEeYHbIX 3aTMeHnin. C 3eMn 3aTMEHUS MOXHO
HabntoaaTh Yepes 3aTeMHEHHOe CTEK/I0, Hanpumep, no-
KPbITOE C/I0EM KOMOTH.

[onroe Bpemsa NOAN He MOrIM OOBACHUTL NPUYK-
Hbl BO3HWKHOBEHUS NIYHHbIX U COMIHEYHbIX 3aTMEHUN,
noatomy 6osnmcb mx. Ceilyac o fare uUx HacTymneHus
YYéHble cooOLlal0T 3apaHee B aCTPOHOMUYECKUX
KaneHaapsix. Y3HaTb, Korga 6yget 6nunxanwee 3atme-
Hue JTyHbl unn ConHua, Bbl MOXeTe B IHTepHeTe.

Konunka 3HaHui

3ameyeHo, 4To JlyHa MOXeT BNUATbL Ha yesoseka. B nepuopg
OT HOBOJIYHWUS A0 MOJTHONYHNS YesioBeK 60siee akTUBEH U1 aHep-
rmyeH. A B nepuog OT MosiHOi JlyHbl [0 €€ nocnegHen dasbl
aKTMBHOCTb YMEHbLUAETCH, MNPOSABMAETCA YCTaNloCTb. B AHu
MOJTHONYHNSI HEKOTOpble AW CTaHOBATCA 6ofiee pasgpaxu-
Te/IbHbIMW, KOHMPIMKTHLIMMU.

[poBepKa 3HaHuI

1. PacctoaHme ot 3emam go ConHuya — 150 000 000 Km,
a ot 3eman o Jlyusl — 384 000 km. Bblumcnute, Ha CKOMbKO
KW/IOMETPOB U BO CKOJIbKO pa3 JlyHa 6avmke K Hallein nnaHere.
2. Moyemy JlyHa cBeTuT cnabee, yem CosnHue?

3. Mouyemy Ha JlyHe Henb3s HaxoguTbesa 6e3 ckadhaHgpa?

4. Kak nponcxoAT JiyHHOE U COJIHeYHOEe 3aTMeHua?

5. Uewm JlyHa noxoxa Ha 3emno? B uém nx pasnuume?

3emn4a

YCTPoicTBO
AN HabNoaeHns
CONHEYHOT 0
3aTMeHVs
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BcrnomHure,
YTO TaKoe rnobyc.

o gy PG
Puc. 81. QoTtocHMMOK Puc. 82. A3po¢oTOCHUMOK

8§ 27.Cnocobbl n3obpaxeHnsa 3emnu

N3yuyeHne naparpaga NOMOXET BaM:

*  y3HaTb, Kak n3obpaxatoT 3emM/0 Ha NI0CKOCTY;

e pasnmyatb Cnocobbl M306paxkeHMs 0O6BLEKTOB Ha reo-
rpadpuyecknx Kaprax;

* pasBuBaTb HaBbIKM MOMNb30BaHWA reorpaduyeckumm
KapTamu.

UYenoBeKy 04YeHb BXXHO MMETb M300paXKeHne BCei no-
BEPXHOCTU 3eM/IN U OTAENbHbIX €€ y4aCcTKOB. JTO Heob-
XO4MMO [4/18 U3Yy4YeHUA NpUpoAabl Y BeleHUs X03AMCTBa.
Kaknmu cnocobamm MOXXHO 1306pasnTb 3emto? Bbl yxe
3HaeTe, YTO MOXXHO U3rOTOBUTbL €€ MoZeNb — rnobyc.

Kak MOXHO n3o06pa3nTb 3emM/l0 Ha NAOCKOCTHU.
OT06pa3nTb OTAe/bHble Y4acTKM 3eMHOW NOBepXHO-
CTWU Ha MJIOCKOCTU MOXHO HECKONbKMMW crnocobamu:
Ha (POTOCHWMKeE, a3poOTOCHUMKE, MjaHe MeCTHOCTH,
KapTe.

Ha doTocHUMKe, cienaHHOM C NOBEPXHOCTU 3eMu,
MOXHO MoKasaTb /INlb HE60NbLIOW NO nouiagm yda-
CToK (puc. 81). ®DOTOCHUMOK [aéT npeAcTaB/ieHne
O MECTHOCTW, HO Ha HEM 6/1M3KMe 0OBLEKTbI 3aCNOHAKOT
Te, YTO HaxXoAATCA 3a HUMWU. He BUAHO TaKXe, KaKOoBbl
pasMmepbl U (hOpMa yyacTKa B LLe/1IOM.

Pa3meLléHHble Ha MNOBEPXHOCTM 06bekTbl (nons,
neca, peku, cefieHus, joporu u np.) 6yayt BUAHbI N1yy-
Wwe, ecnu hotorpadupoBaTb CBEPXY, HaNpUMep, € caMo-
néta. Takoe un306pakeHWe MeCTHOCTU Ha3blBaeTCs




aspodoTocHUMKOM (puc. 82). Ha HEM 0ObEKTbI COOT-
BETCTBYHOT UX BUAY HA MECTHOCTU, BUAHbI UX pasmepbl
1 B3aMMHOE PacnonoXeHune.
Bua noBepxHOCTU cBepXy nepenaeT v nnaH. Bbl yxe
3HaeTe, YTO 3TO YepTEX Ha Oymare, mzobpaxkarouunii
He60NbLWON Yy4acTOK 3eMHOM MOBEPXHOCTU B YMEHb-
WweHHoMm Buge (puc. 83). Bce 06bEKTbI Ha MJaHe noka-
3aHbl YC/OBHbIMM 3HaKamMy. Ha HEM 0TOOPaXKeHbl U T€  UypuasbiBaloT
npegMeTbl, KOTOpble He BUMAHO Ha aspoOTOCHUMKE. pnaHom? Kak Ha
Ha nnaHax HanucaHbl Ha3BaHWA ropofoB, CEM, XXene3- nnaHe 130opadKaloT
HOLOPOXHbIX CTaHLWIA, pek 1 T. 4. 00bEKTHI?

OGbIYHBbIA ~ (POTOCHUMOK, a3poOTOCHUMOK W naH
MECTHOCTM —  3TO YMEHbLIEHHble N306paxeHuns X
Yy4yacTKOB 3eMHOI MOBEPXHOCTU Ha MJIOCKOCTHU.

UTo MOXKHO yBMaETb Ha KapTe. Ha KapTe nokasbiBaloT
B YMEHbLLEHHOM BWAE MO0 BCHO NMOBEPXHOCTb 3EM/N B Lie-
nom (Ha KapTe Mupa Uau nonyLwapwuia; cM. ¢op3sadt), 1mMbo
OTAeNbHbIE e YacTu (HanpuMmep, MaTepuK, OKeaH, CTpaHy).

leorpapuueckas KapTta — 3TO YMeHblLUeHHOe M 0606-
WEeHHoe un306paxeHne 3eMHOA MNOBEPXHOCTU Ha X
M10CKOCTK, COCTaBNEHHOE C MOMOLLbIO YCMOBHbIX 3HAKOB.

Bbl y)Xe 3HaeTe, 4YTO Kaxjas 4yacTb Cywun U BOfbI,
n306pakEHHaa Ha rnobyce n KapTe, UMeeT Ha3BaHue.
Bonblwne yactn cywm — 3to matepukun. Mx Ha 3emne
lecTb: Hambonbwunin — Espasns (puc. 84), HauMeHb-
WK1 —ABCT panus, caMblii XXapkuin —Adpuka, camblin

Puc. 84. EBpa3suns — camblii 60/bLLIOV MaTtepuk
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YuebHbIin aTrac

BcnomHuTe,
YTO TaKoe YC/IOBHbIE
0003HaYeHus.
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XONOAHbIA — AHTapKTuia, fABa MaTepuka, MNOXO-
Xune no oyeptaHuam, — CesBepHaa AMepuka 1 KO>KHas
AmepuKa.

Bcio cywy penaT TakXe Ha LWeCTb 4acTeil cBeTa:
As3na, Espona, Apuka, AMepuka, AscTpanna c Okea-
Hueil, AHTapkTuga. Pa3geneHnme Ha 4acTu cBeTa
BO3HWK/I0O UCTOPUYECKM, B MpoLiecce No3HaHUA YenoBe-
4ecTBOM 3eM/N.

MmeoT cBOM Ha3BaHMA U OKeaHbl: TuUxuin, ATnNaH-
Tudecknin, Muagniicknin n CesepHblii JlefoBUTblil. Tak
BbITNAAUT MOBEPXHOCTb HAaLLEW NaaHeThl.

[na WKONbHMKOB KapTbl neyaTtawT Ha Oymare, OHU
cobpaHbl B Yy4eOHble aTnacbl. BHTEPHETE MOXHO HATK
LNppPOBbIE KapThl.

Kak npouutatb Kapty. WHMopmauns Ha KapTe
«3anucaHa» A3bIKOM pasHbIX Mo popme, pasmepy u LBe-
Ty 0603Ha4YeHMNI-CMMBONOB. VX Ha3biBaOT YCMIOBHbIMU
3HaKamMu. CMX MOMOLLbIO KapTbl «paccKa3sbliBatoT» 0op-
Max 3eMHOW MOBEPXHOCTWU, MOME3HbIX WMCKOMAeMbIX,
pacrnpoCcTpaHeHNN XXUBOTHbIX, BblpalMBaHUN CeNbCKO-
X035MCTBEHHbIX KYNbTYp 1 Ap. Hanpumep, yCNOBHbIMU



LUKANA TNYBUH N BbICOT B METPAX
rny6xe 2000 1500 1000 500 200 O 50 100_200 300 500 750 1000 1500 2000 Bbiwe

Puc. 86. LLIkana rny6uH v BbicOT

3HaKamy 0603Ha4YeHO pasMelleHue MoJsie3HbIX UCKona-
eMbIX. JINHUAMU NOKasaHbl PeKu, [OpOru, rpaHuLb
rocyfapcTs, CTPe/IKaMy — MOPCKUNE TeYEHNS.

LiBeTa Ha KapTe TakXXe ABNAKTCA YCNOBHbIMWN 3HaKa-
MU. TMOHWMXEHHble yYacTKWN Cywn (HU3MEHHOCTM) pac-
KpawneawT OTTEHKaMW 3eN€HOro LBeTa, BO3BbILLEH-
HOCTU — XENTOro, ropbl — KOPUYHEBOro. A OTTeHKa-
MW ronyboro uBeTa MokKasaHbl OKeaHbl, MOps, 03&pa
(puc. 85).

PacwmngppoBKa packpacky rnokasaHa Ha LKaie Bbl-
COT M rNy6uH NO NPUHUMNY «4YeM Bbile UK rnybxe,
TeEM TeMHee okpacka» (puc. 86). LLkany ¢ ykasaHuem
rnyouH 1 BbICOT B MeTpax NOMELLAKT Ha NOAAX KapTbl.

UunTtatb KapTy AO/DKEH HayuuTbCA KaXKAblil 0bpaso-
BaHHbI 4enoBek, YTOObl yMeTb UCNO/b30BaTh €€ A1
CBOMX NOTpebHOCTEN.

MoBepxHOCTb 3eM/IM B LLeJIOM MOXHO M306pa3unTb Ha rno-
6yce v KapTe, a OTAe/IbHble €€ y4acTKu — Ha (POTOCHUMKE,
aspoOoTOCHUMKE, NaaHe, KapTe.

npaKTI/I‘-IeCKOG 3aHdaTne

HaxoxaeHue Ha KapTe aKkBaTopa, NoJCoB,
nonywapuii, MaTeprMKoB 1 YacTei ceeTa

Bam noHagobutca: dm3ndeckan kapta mupa uam nonywa-
puii (cMm. dop3adu).

3apaHue 1. MNokaxuTe Ha KapTe nosywapuini nonatwca 3em-
N 1 NIMHUIO 3KBaTopa. YTo 3To 3a INHMA? B KakoMm nonywapuu
OTHOCUTESIbHO 3KBaTOpa pacrnosioxeHa YkpanHa?

3apaHue 2. Ha30BUTE U NOKaXUTE Ha KapTe MaTepuKu.
Kakoin matepuk Hambonbwnii nNo naowagn, a Kakon —
HauMeHbLINIA? B Kakux nonywapusax OTHOCUTENbHO 3KBaTopa
OHU pa3mMelleHbl?

3apgaHvne 3. Ha3oBuTe M MNOKaXuMTe Ha KapTe 4yactu cBe-
Ta. CpaBHWUTE WX Ha3BaHWA W PacnosioXeHue c MaTepukKamu.
B uém cocTouT pasnuuune?

KamMeHHbI
yronb

A Hedrs

YXenes3Has

Apy.ua

a KameHHas
CO/b

O603HayeHne
nonesHbIx
CKOMaeMbIX Ha KapTe

XonogHble

Térble

Mopckue TeyeHus
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3apaHne 4. Ha3oBuTe 1 MOKaXxuTe Ha KapTe OKeaHbl 3eM-
nn. MpreegnTe NpuMepbl MOpei, pacnooXeHHbIX B CeBEpPHOM
nonywapuun. HaszosuTte HanbosibLLIME OCTPOBA, PacnosiIOXKEHHbIe
B KO>xHOM nonywapun.

3agaHue 5. Ha kakom mMarepuke HaxogsaTcs Bbicoyaliine
ropbl Mypa? HasoBuTe nx 1 NOKaxuTe Ha KapTe.

[MpoBepKa 3HaHUI

1. Kak n3o6paxatoT Ha NJIOCKOCTU OTAENbHbIE YyYacTKn 3eMn?
2. Kakumu cnocob6amu MOXHO M306pa3nTb BCH MOBEPXHOCTb
3emnu B Uenom?

3. UTo HE06X0AMMO 3HaTb, YTOObLI HAYUYUTLCA YMTaTb KapTy?

4. Kakumu cnocobamm Ha Kaptax n3obpaxkalT pasHble 06BbEKTHI
n aBneHns? PaccmoTtpuTte Tabnuuy v 3anosiHiTe eé B TeTpagum.

Tabnuua 5
YCcnoBHble 3HaKn (PU3NYECKON KapTbl

Cnocob n3obpaxkeHus UTto n3obparkarot

3HaKun ?

? Peku

CUHVe CTpesnku ?

? Ténnble TeyeHns
OkpalunBaHme ?
SPKO-3€/IEHbIM L|BETOM

>

lopbl BeicoTON 601ee 3000 m

5. Monb3ysicb hn3nyeckoli KapToi YKpauHbl W LLIKa/IoN BbICOT
Ha Hell, onpegenuTe, Kakyl BbICOTY UMEKT reorpagmyeckue
0OBbEKTHI:

e [lonecckast HUBMEHHOCTb;

» [lMpnyepHOMOpCKas HA3MEHHOCTb;

» [logonbcKas BO3BbILEHHOCTb.

Kakoil n3 aTnx reorpadpuyeckmx 06beKToB MMeEET HanboNbLUYH
BbICOTY, & Kakol — HaMMEHbLUY?

6. Haligute Ha kapTe YKpauHbl YéEpHoe u A30BCKOe MOpS.
Onpegennte No KapTe, Kakoe 13 HUX ryoxe.
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§ 28. MoyBa

M3yueHune naparpaga NOMOXET BaM:

*  MONyunTb NpPeAcTaB/IeHNE O COCTaBEe MOYBbI;
»  06BbACHATbL 06pa3oBaHue NouBkbl;

*  1CNO/Ib30BaTh 3HAHWS O CBOCTBAX NOUYBHI;

*  pasBuMBaTb yMeEHMe yxoAa 3a Mo4Boii.

MouBa — o0cob6oe npupogHoe ob6pa3oBaHue.
3BeCcTHO, 4TO Mo4YBa — 3TO BEPXHUN PbIX/bIA COMN,
MOKPbIBAKOLW NI 3EMHYH MOBEPXHOCTb. KaxAblii 3Ha-
eT, YTO Ha Hel pacTyT TpaBbl, KYyCTapHWKW, Aepe-
BbS. A MOXHO /1M NOYBY OTHECTU K FOPHbLIM MOpoAam?
Ha ropHbix mopogax, HanpumMmep necke, rAWHe, rpaHun- :
Te, paCTEHUS He pacTyT. o
MouBa 06nagaetT Takoi OCOOGEHHOCTbI, KakK Nnoao- ' A
poane. IMEHHO 3TO U OTNMYaeT eé OT rOpPHbIX MOpoA,. O6paboTKa NoYBb
Mnogopogme — 3T0 CNOCOGHOCTL 06ecneymBaTb pacTeHus
nUTaTeNbHbIMMK BelecTBaMu. MO3TOMY NOYBY Ha3blBa-
0T 0COObIM NPUPOAHBLIM 06pa3oBaHNEM.

™ R,
~

[MouBa — 370 BepxHWUli pbixAblli cnoli 3eMHOI  KOpbI, '
obnagatwwunii NN1OAOPOANEM. ®
Kak o6pa3syeTcsa nouysa. Mouysa obpa-
3yeTCs B pe3y/ibTaTe C/10XKHOIro B3aMO-
[EeACTBUSA TOPHbIX MOPOJA, CO/HEYHOrO
Tenna, Bnaru, pacteHUi n XMUBOTHbLIX.
[opHble nopoAbl SABNAAKTCA OCHOBOW
AN (hOpMMPOBAHUA MOYBbLI U onpefe-
nAT eé cocrtas. [lorofHble ycnosus
00yCcnoBnMBalT Hanuune B Hel Ten-
na v Bnarn. MHOro4YMUCNEHHbIE XWN-
BOTHble, XXUBYLLNE B NOYBE, — YEPBWU,
MypaBbu, XYKWU, KPOTbl, — pa3pbIxXasi-
0T No4YBYy W yny4waroT MPOHUKHOBE-
HWe B Heé BoAdbl N Bo3ayxa. Mukpoop-
raHM3mMbl pa3naratdT OCTaTKMW pacTe-

HWI, N3 KOTOPbIX 06pa3yeTcs NeperHom Puc. 87. daKTopbl
(rymyc) (puc. 87). 06pa30BaHNs MouBbl




UTo6bl npeactaBuTb 06pa3oBaHME MOYBbLI, MOXHO
NPUBECTMN TaKyH YMNPOLLEHHYIO 3aMNCh:

(ropHble nopoabl + Boga + BO34yX + TEMNO + NEPErHO) X BpeMsa = noysa

LIH D> T-

Llo>K[1eBOI YepBb
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Cnoi noyBbl Ha 3eMHON NOBEPXHOCTW HEBONbLLIOW —
OT HECKOJ/IbKUX CaHTUMEeTPOB [0 HEeCKONbKUX METPOB.
Ho ero ob6pasoBaHue gnutcs ctonetuamu. Mpu ryctom
pacTUTe/IbHOM MOKPOBE W 61aronpusATHLIX YCN0BU-
AX 4N HopMMpPOBaHUA COSA MOYBLI TONWMHOM 1-2 cm
Heob6xoaMMo okosno 500 neT.

CocTtaB 1 cBoMCTBa NOYBbI. B cocTaB noysbl BXOAAT
HeopraHnyeckme n opraHu4yeckue BewiecTsa. Heopra-
HMWYeCKMe BelLecTBa — 3TO YacTULbl paspyLUEHHbIX
TBEPAbIX FTOPHBIX MOPOA, NECOK, rnHa.

MpoBeféM ONbITbl, 4YTOObI YOeAUTbLCA, YTO BXOAUT
B COCTaB MOYBbI.

OnbIT 1. B cTakaH ¢ BOAOW 6pocbTe KOMOYEK MOYBbI.
Bbl 3ameTuTe, KakK K MOBEPXHOCTU MOAHMMAKOTCA My-
3blpbKKW. 3TO BOJA BbITECHMMA U3 NOYBbLI BO34YX.

OnbIT 2. TT0N1I0XXKNTE KOMOYEK MOYBbI HA IMCT Bymaru.
PackaTaiTe ero nyctor 6yTbIIKOW UNK CTaKaHOM Nogo6-
HO TecTy A/ BapeHWKOB. Bbl yBUAWTE, YTO Ha /IACTe
0CTasioCb MOKpoe NATHO. OnbIT AOKa3blBaeT, YTO B MOY-
Be eCTb Bofa. BbiiBUTb BOAY B NMO4YBEe MOXHO U Harpesas
eé B OTKPbITOM COCYyfe, ecnun nogepxartb Hag HAM X0N04-
HbI NpeagMmerT.

OpraHuyeckne BellecTBa, WM MNeperHom (rymyc),
obpasoBanmMcb W3 OCTATKOB OPraHuM3moB. VIMEHHO
B rymyce cofepXaTca BelecTBa, Heobxogummble NS
NUTaHUS pacTeHnid. Mo3aTOMy OT ero Ko/im4yecTBa 3aBUCUT
nao4opoAne MoYBbl: YeM 60nblle COoAepXaHwe rymy-
ca, TeEM MNJ0AOPOAHEe NMoyBa, TEM Bbille OyAeT ypoxKai
CeNbCKOXO3ANCTBEHHbIX KYNbTYp.

OCHOBHOE CBOICTBO MO4YBbI — €€ MN10A40poAue — 3aBUCUT
OT KO/IMYecTBa B HEl opraHn4eckux sewecTB (NeperHos,
unu rymyca).

3HaueHue nousbl. Kaxablii 3HAET, 4TO YeN0BEK, UCMO/b-
3ys U AUKOPACTYLL e PACTEHUS, U CENIbCKOXO3ANCTBEHHbIE



KyNnbTypbl, MpouspacTalowme Ha nouyse, obecrneynBaeT
cebs, B MePBYHO oYepelb, NPOAYKTaMM NUTaHUA.

Bmecte ¢ Tem BaXHO MNOHMMATb 3HAYeHWe MOYBbI
ANa nnaHeTbl Boobwe. OHa ABNAETCSA UCTOYHUKOM MU-
TaHWA 419 Ye/lOBEKA N BCeX XXMBbIX OPraHM3MoB, a Tak-
Xe cpefo/ umx cyllecTBoBaHus. EE& cBoiicTBo (begHas
NNV NN0LOPOLHANA) ONpPeaenseT pacceneHmne pasHblX BUL0B
opraHn3MoB Ha 3emse. M03TOMYy 3HayYeHMe NOYBbLI Ha Ha-
LLelr niaHeTe TaKoe XKe BaXXHOE, KaK BO3ayxa van BoAbl.

[MouBbl Ha 3eM/ie NOYTK BCKOAY MOKPbIBAOT CyLly. OHK
pasHoo6pasHbl, MOCKOJIbKY 06pas3ytoTcs B pasHbIX YC/O-
BUAX. B YKpauHe pacnpocTpaHeHbl YEPHO3EMblI — Camble
NNOAOPOAHbIE MOYBbI B Mupe. OHM 06pa3oBainCh nog 6ora-
TOW TPaBAHUCTOM PacTUTENbHOCTbIO cTened. Cnoi YepHo-
38Ma MOXET gocTuraTb 6onee 1 M. YepHO3EMbl — OrpoOMHOE
60raTcTBO, KOTOPOE HEOOXOAMMO LeHUTb 1 Bepeub.

Yxoa 3a nousoii. O6pasyeTca noysa MeAJSIEHHO,
a paspyLlnTb €€ MOXHO 04YeHb B6bICTPo. K paspyLueHuto
1 06e4HEHMIO MOYBLI MOXKET MPUBECTM HenpaBu/bHas eé
06paboTka. 31O, B CBOK OYepefb, MOXET Bbl3BaTb BbIAy-
BaHMEe BepXHero nao4OopoAHOro CNosi BETPOM U CMbIBa-
HVe ero NOBepPXHOCTHbIMM BOAaMW. 3HAYUTENbHbINA YPOH
noysaM HaAHOCAT oOBparu, paspylwatoume 6o0nbLne
naowagm 3emnu.

[ns coxpaHeHUs MOYB HYXXHO MX NpaBU/bHO 06pa-
6atbiBaTb. CK/OHbI HaA0 pacnaxmeaTb MOMepék, YToObI
BOAa He cTekana MPOAO/bHbIMKA 60pPO3d4aMu U He CMbl-
Basa NNoLOPOAHbIA cnoi. N36bITOK MUHEPaNnbHbIX YAO-
OpeHnin 1 AL0XMMUKATOB 3arpsasHAeT MoyBy, MO3TOMY
X cnefyeT BHOCUTb B pa3yMHbIX Mpegenax. Hacaxpe-
HUSA Neco3alMTHbIX MOM0C NPefoTBPaLLaloT BblAyBaHMe
noysbl BETPOM. YT0O6bI OCTAaHOBWUTL pa3BMTUE OBParos,
Ha UX CKMOHAaX BbICAXMWBAKOT KYCTapHUKW W [epeBbS.

Yenosek A0/HKeH 3a060T/IMBO YXaXMBaTh 3a NOYBaMu,
3almuas ux oT UCTOLWEHNS 1 3arpsA3HEHUS.

ByabTe 3aWMTHUKAMY NPUPOAbI

E>xerogHo Ha 3emsie CMbIBaeTCA AOXAAMM, BblAyBa-
eTcs BETPOM 26 MApL TOHH NNOLOPOAHON nousbl. Ka-
Kve MeponpuaTUSA Bbl MOXKeTe NPeaoXunTb 414 3aLin-
Tbl MOYB B CBOEN MECTHOCTMW?

BcnomHurte,
Kakoe 3HayeHune
MMeeT no4ysa
[ANna yenoseka.

Ospar
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DIISTISERITALIINNG
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Ha3BaHue
Mnou4BbI

BcnomHute, Kakme
rasbl BXOgAT
B COCTaB BO3yXa.

BozayLuHas 060104ka
BOKPYr 3emin
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V3BeCTHbI yuéHblii Yapb3 [JapBrH Tak ckasan npo AoXAae-
BOrO 4epBs: «HaBepHOe, He HalTu APYroro XXMBOTHOIO B MUpE,
KOTOpOEe urpasio 6bl CTO/Ib BadKHYK poOsib B nNpupoge». Apmus
3TUX NOA3EMHbIX KonaTtesnei Ha 1 ra noysbl cocTaBnseT 130 TobiC.
ocobei o6uwein maccoi okono 400 k. 3a rog OHM NepeBopayu-
BaloT cBbile 30 T 3eM/u.

[poBepKa 3HaHuI

1. Y10 Takoe nousa? Kak oHa obpa3syetca?

2. Ckonbko Nnet Heobxogumo npupoge, 4To6bl co3daTb CNOiA
noysbl B 1 cm?

3. Y10 BXOAMT B COCTaB NOYBbLI?

4. Kakve nouyBbl pacrnpoCTpPaHeHbl B Baweihd MeCcTHOCTU?
MnopopoAHbl v OHK?

5. Wcnonb3ysa pasnnyHble UCTOYHMKM WHOpMauuu, OMULLIN-
Te B TeTpagu CBOICTBA MO4YBbI, PacnpoOCTPaHEHHOW B BalleW
MECTHOCTMN.

CopepxaHune neperHos Mnogopoane

BeT
H (MHOro, mano) (BbICOKOE,HN3KOE)

§ 29. Bo3alyx — CMecChb rasos

M3yueHune naparpada noMoxeT BaMm:

e yrnybuTb 3HAHMSI O COCTABE M 3HAYEHNUN BO34YXa;
e 0OBACHATb OTAE/NbHbIE CBOWCTBA BO34YXa;
e y3HaTb, KaK YeJI0OBEK UCMO/b3YET CBOWCTBA BO34yXa.

N3 yero cocTonT Bo3ayx. Bbl yXKe 3HaeTe, YTo BO3-
AyX ecTb MOBCIOAY BOKPYr HAc, XOTS Mbl €ro U He BU-
AuM. OH 3amo/HAeT BCE NYCTOThI, WEAN 1 Nopbl Ha no-
BEPXHOCTM U nof 3emnéil. EcTb BO3AyX U B BOfe,
MnosToMy B BOA0EMAax MOryT 06MTaTb PbiGbl, KOTOPbIE,
KaK 1 60/1bWNHCTBO OPraHM3MOB, fibILUAT KUC/IOPOAOM.
OH OKyTbIBaeT BCI NnaHeTy. Bo3gyx He paccemBaeTcs
B KOCMWYECKOM MPOCTPaHCTBE, NOTOMY 4YTO €ro yjep-
XUBAET 3eMHOEe MpuTsxXeHue. OH BpallaeTcs BMecTe
c 3eMnéli KaK eanHoe Lienoe.



Bbl y>ke 3HaeTe, 4yTO BO34YyX — 3TO
CMecb rasoB. B ero coctaBe 60nblue
Bcero asota (3/4) wn Kucnopopga
(meHee 1/4). Opyrux rasos 04eHb Mano
(puc. 88).

Kaxablil 13 rasoB WMeeT Orpom-
HOe 3Ha4yeHue AN1A XMWU3HU Ha 3emse.
Kucnopos Heobxo4uMM BCEMY XXUBOMY
ANa AblxaHusa. M3 yrnekucnoro rasa,
KOTOPbIA B HE60/IbLLIOM KONYECTBe
ecTb B BO3[yXe, W BOAbl 3eNéHble pac-
TEHUA Ha CBeTy 00pas3yloT opraHuye-

Kucnopoa

CKVe BellecTBa U KMCNopos. Y rnekuc- Puc. 88. CocTaB BO3ayxa

NbI ra3 Ha3blBalOT «yTENANTENEM»: OH

06nagaeT CnoCOOHOCTLIO MPOMNYCKATb COMTHEYHbIE /YUK
K 3emne, a eé Tenno — yaepxusaTb. B Bo3gyxe Takxe
COAEPXMNTCA BOAAHON nap. VimetoTca B HEM M pasfiny-
Hble TBEpAble NMPUMECK: MbiNb, Nenen OT SIeCHbIX Mo-
XapoB N BY/KAHWUYECKUX W3BEPXEHWW, KPUCTanInku
Nbfla U MOPCKOI conun, caxa. Hanpumep, Hag NyCcTbIHA-
MW B BO3[yXe MHOrO Mbl/IX, HaJ OKeaHaMn — KpucTtan-
NIMKOB COMN, Haf KPYMHbIMU FOpOJaMuy — CaxKu.

Bo3oyx — 3TO CMecCb ra3oB, OCHOBHble U3 HUX — a30T

n kucnopod. B He6onbwoOM KonnyecTse B BO3AyXe eCTb
yrnekncnolil ras, BOASAHOW nap W TBEpAble MNpUMeECH
(MbIb, Nenen, caxa).

CsolicTBa Bo3ayxa. Bbl yXe 3HaeTe, 4To BO3fyx 6ec-
LLBETHbIV 1 NMpo3paydHblil. Viccnenyem cBOMCTBa BO3ayXa.

OnbIT 1. BO3bMEM NYCTYHO M1aCTMACCOBYHO OYThINKY
13-noj BOAbl, 3aKpoem eé MJ0THO NPOBKOW U COXMEM
OyTbIIKY C 60KOB. 3aMeTHO CXaTb €€ He yaaétcs. 3710
MOTOMY, YTO OHa He NMycTas, Kak Ka3afocb, a 3ano/HeHa
BO34yXOM. Yepe3 NpobKy OH He MOXET BbINTU HAPYXY.
OTKpoem NpobKy 1 MOBTOPUM CXaTue. ITO yaaéTca che-
natb 6e3 0CobbIX YCUNNNA.

OnbIT 2. Ha 3aXK>XXEHHY CBeyy HanpasuM OTBepcTue
OTKPbITOW MYCTOW MIaCTMAcCOBOM OYTbIIKA N COXMEM
eé c 60KOB. YBMAMM, KakK nnamsa 3akoneb6anocb, XoTs

BcnomHuTte, Kakue
CBOVICTBA BO3ayXa
BaM Y € M3BECTHbI.
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CBEYM Mbl He Kacanucb. Ha nnamsa nogencTsoBan noTokK
BO34YyXa, BbITECHEHHOIO M3 6YThI/IKU. Tak Mbl MpoBepu-
NN, YTO BO3AYX AENCTBUTENbHO, KaK U Nto60e BeLLecTBO
B ra3006pa3HOM arperaTHOM COCTOSIHWUW, 3anO/IHAeT Co-
CY[L VI Nerko pacnpocTpaHsaeTcs 3a ero npegensi.

OnbIT 3. OfHY NfacTMaccoBy OYTbINIKY, HANOMHEH-
HYI0 BOJOI, a BTOPYK MYCTYl MMOTHO 3aKpoem Mpoo6-
Kamu 1 MofIoXKUM B MUCKY C Bogoil. byaem Habnwogatb,
Kak OyTblsiKa ¢ BOAON ObICTPO OMNYCTUTCA Ha 4HO, TOraa
Kak nyctas 6yaet niaBaTb Ha NOBEPXHOCTW. JTO AOKa-
3blBaeT, YTO BO3AYX NETKUA.

Bbl TakXe 3HaeTe, YTO BO34YX MOXHO CXMMaTb U OH
ynpyruii (BCNOMHUTE, KaK Pe3MHOBbIN MAY, HAMOJIHEH-
HbI CXXaTbIM BO3A4YXOM, OTCKakuMBaeT OT nosa). Takxe
BaM M3BECTHO, YTO BO34YX MI0OX0 MPOBOAMT Tenso. 310
ero CBOMCTBO 3alimwaeT 3emM/0 OT Ype3MEPHOr0 Harpe-
BaHUA COMTHEYHbIMU ly4aMn U OXNTaXAEeHUS.

CTaHbTe vccnefoBaTensMu NpUpoasl

Uem oTnnyaeTcsl Balla 3MMHSISi KypTKa OT OCEHHeli unm neTt-
Heli? B 3umHell KypTKe ecTb NyxX WM MOPUCTbIA Marepual
CUMHTEMOH. Y Takux MaTtepranoB Mexay nywmnHkamMmm uam B nopax
MHOr0 BO34yXa, KOTOPLIA COXpaHsieT Balle TEM/I0 U He nponyc-
kaeT xonoa. CnegoBartefibHO, 3MMOIA BaM HEXOJI0HO B MyXOBOj
nIM MEexoBOil ogexae 6narogapsi BO34yxy.

Bo3gyx — 6GecuBeTHblii, Mpo3pauyHblii, NErkuii, ynpy-
rmii. OH 3ano/siHAeT BCE NPOCTPaHCTBO M NJIOX0 NPOBOAMT
Tenno.

[poBepKa 3HaHuI

1. Kakve ra3sbl BXOAAT B COCTaB BO3ayxa?

2. Kakoe 3Ha4YeHne NMerT KUCI0POA U YTNEKNCAbIN ra3 ans xms-
HW Ha 3emne?

3. JokaxuTte, 4To BO34yX eCTb NOBCOAY.

4. KakoBbl CBOWCTBa Bo3ayxa? Kak gokasartb, YTO OH NIETKNA?

5. [Ae 1 Kak 4enoBeK NCNonb3yeT ynpyrue ceolicTBa Bo3ayxa?

6. MogymaiiTe, noyeMy B OKHaX yCTaHAB/IMBAIOT ABOHbIE paMbl
WK CTEKNA, OCTaB/IAS MPOMEXYTOK MEXY HAMM.



U3yuyeHue naparpacda nomMmoxer Bam:

y3HaTb, NOYeMy C yAa/ieHUemM OT 3eMHOI NMOBEepPXHOCTU
CTAHOBMWTCS XONO4HEE;

nccnefosatb, Kak HarpeeaeTcs BO3fyX;

yrnyéutb 3HaHWA 06 O0CO6EeHHOCTAX nepemelleHus
BO3fyXxa.

HarpesaHue u paBuxeHue Bo3sayxa. CONMHeYHble
NTy4n npoxonAaTt CKBO3b npospaquH?l BO3AYX M MOYTKU HE
HarpesaroT €ro.

MpakTnyeckoe 3aHATNE

ViccnepoBaHue HarpeesaHua Ten
(pa3Hbix No uBeTy U Npo3payHocTu) nydyamu ConHua

3apaHue 1. B conHeuYHblli AeHb MPUKOCHUTECH PYKOI K Mpo-
3payHOMY OKOHHOMY CTEKJ/Ty — OHO npoxiajHoe.

3apaHune 2. MNonoxute pyKy Ha MOAOKOHHWUK, OCBELLEHHbIN
COMHUEeM. Henpo3payHbli NOAOKOHHMK GyaeT TénsbiM, Harpe-
TbIM.

3agaHue 3. CgenaliitTe BbIBOAbl O HAarpeBaHWM COTHEYHbIMM
Niydamu Tefl, pasHbIX No UBeTYy 1 NPO3pavyHOCTU.

Tak>ke, Kak CKBO3b CTEK/10, CO/IHEYHbIE /ly4u NPOXOAAT U ye-
pe3 npo3payHblil BO3ayX, He Harpeeas ero. HenpospayHas 3eM-
Has NOBEPXHOCTb 3a4epXMUBaeT COJIHEYHbIe /iy N HarpesaeT-
CA, a OT Heé ye HarpeBaeTcs BO34yX. B ropax ¢ BbiCOTOlW TeM-
nepatypa Bo3fyxa NnoHmKaeTcs, NOCKONbKY NPy 3TOM OH yAanéH
OT HarpeToi NoBepxHocT 3eMn. VIMEHHO NO3TOMY Ha BepLUU-
HaX BbICOKMX FrOp CHEr JIeXUT Kpyr/blii rog (puc. 89).

Puc. 89. CHer Ha BepLuvHe ropbl KunuvaHmkapo B Adprike

vA® <BAl -*
BcrnomHuTe,
YTO NpoucXoauT
C BO37yXOM npwu
€ro HarpesaHumu
N OXNa>KAEHUN.
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Mpo3payHbii BO3AyX HaArpeBaeTCqs He COJSIHEYHbIMU
nyyamu, a oT 3EeMHOM NOBEPXHOCTU.

Bam yXe wu3BecTHO, 4TO MNOAO06HO TBEp-
AbIM W XXUAKUM Tenam BO34YyX, HarpeBasch,
pacwunpaetrca. OH CTaHOBUTCA MEHee MoT-
HbIM, MO3TOMY Gosiee NErkum. TEnnblA nér-
KW BO34YyX MOAHUMaeTCs BBEPX — MpPOWUC-
X04MT Bocxogsuee paswmxeHune (puc. 90).
XO0noAHbIN BO34YX 6onee NAOTHbIN
N TSHKENbIA. T103TOMYy OH oOnyckaeTca —
NPONCXOANT HUCXOALLEe ABUXKEHME.

Takune nepemeLLeHnsa Bo3gyxa Npoucxoaat
n B Nnpupoae. Hag skBaTtopoM BO3AYX XOPOLUO
nporpesaeTcd, CTAHOBUTCA Nerye n nogHMMa-
Puc. 90. [IBU>KeHMe TEoro eTcq Beepx. Hag nontocamu, rge Ha npoTaxe-

N XONOLHOro BO3ayxa HUM rofa temMmnepartypbl HU3KKUE, BO3AYX O0X/la-

XpaeTcsd, CTAHOBUTCA NJIOTHLIM U TAXENbIM,
Nno3ToMy onyckKaeTcs.

noaTomMy noAHMMaeTcsa BBepx (BocxoAslee ABUXEHUE).
XonoaHblii Bo3gyx 6onee NNOTHbIA M TSXENbIA, MO3TOMY
OH onyckaeTtca (Hucxopgsuiee ABUXEHUE).

' HarpeBasicb, BO34yX pacliMpsieTcsi, CTaHOBMTCS Jierye,
@®

HarpeBaHune n oxnaxpjeHue BO3Ayxa Haj cylwei
M BOAHOW noBepxHocTbi. Bbl YyXe 3HaeTe,
YTO Y4YaCTKM 3eMHOIi MOBEPXHOCTM — cylla U Boja —
HarpesardTCA HEOANHAKOBO. B TeueHue OHA Cylla Harpe-
BaeTcA 6b|CTpee n CunbHee, 4em BOJa B PEKE NN MOpPE.

Ténnbin
BO3AYyX

XonogHbin
BO3yX

|
W\

XonogaHblit I Ténnwiin
BO3yX BO3yX

e

Pt

_— HeHb Houb

Puc. 91. HarpeBaHve 1 nepeMeLLieHne BO3flyxa Haf CyLueit
11 BOAHOIA MOBEPXHOCTHIO
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MoaToMy BO3AyX Haf Heil HarpeeTcs bbicTpee. TENNbI
BO34yX NOAHMMaeTca BBepx. Hap BOAHOW MNOBEPXHO-
CTblO B 3TO Bpemd BO3ayX xonogHee. OH nepemeLyaeTcs
C MOpPS Ha CyLlly Ha MecTo Ténaoro. Ho4yblo BCE Mpouc-
XOAUT HAobopoT: cylla oxnaxpaaetca ObiCcTpee, a Boja
OXNnakgaeTca MefA/IeHHO M eLWwé [0/ro coXpaHsaeT Tenso.
Bonee X0NOAHbLIN BO34YX C CyLM nepemeliaeTcs B CTO-
poHy Mopsa (puc. 91). Tak 3apoxfaeTcsa BeTep — ropu-
30HTaNbHOE ABUXXEHUe BO3YyXa.

BeTep — 3TO TOpM30OHTaNbHOE ABUXEHNE BO3ayXa.

3HauveHne Bo3gyxa. bes Bo3gyxa, Kak BaM M3BECTHO,
XW3Hb Ha Halleil nnaHeTe HeBO3MOXHa. Kucnopogom,
KOTOPbLIA COAEPXUTCA B BO3AYyXe, AblWAT MO4YTU BCE
opraHunsmMbl Ha 3eme.

BosaywHasa o6onoyka (aTmoctepa) 3awmuiaet 3em-
N0 OT YPE3MEPHOro HarpeBaHMa COMHEYHbIMWU Nyvyamu
AHEM 1 CUNBHOIO OXNaXXAEHMS HOUbIO. [103TOMY BO3AYX
CpPaBHMBAKT C HEBUAUMbIM OAEANOM, KOTOPOE YKpPbIBa-
eT NNaHeTy M cCoXpaHseT Tenno.

Konunka 3HaHui

YenoBeky B CyTKM Heobxoanmo okoso 11 000 n (kenesHopo-
poXHas uucTepHa) Bo3gdyxa. be3 nuwm oH MOXeT BblAepXaTb
5 Hepenb, 6e3 Bogbl — 5 gHel, 6e3 Bo3ayxa — 5 MUHYT.

[poBepKa 3HaHuI

1. Kak npoucxoauT HarpesaHue Bo3gyxa?

2. O6bACHUTE, NOYEeMY CHer Ha BepLUMHAaXx BbICOKUX rOp He TaeT
[axe /1eToMm.

3. B 4ém 0COGEHHOCTb HarpeBaHus BO3Adyxa AHEM Hapg Ccyluei
1 BOAHOI NMOBEPXHOCTbIO?

4. Kakoe 3HauyeHue MMeeT BO34yX 415 XXN3HU Ha 3emne?

5. MopymaliTe, moyemy A/ NMPOrHo3a MOrofbl BaXKHO 3HATb
HanpaBs/ieHue BeTpa.

BcrnomHure,

K KaKuMm nocneg-
CTBMAM NpUBOANT
OTCYTCTBME BO3ayxa
Ha JlyHe.
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BcnomHure,

B KaKux arperatHbix
COCTOSIHUSIX MOXET
HaxoAuTbCs BoAA.
Kakne okeaHbl eCTb
Ha 3emne?
HazoBute nxu
NMoKaXunte Ha KapTe.

OkeaH

BcrnomHure,

4yTO Takoe
ncnapeHue.

Mpu Kakux ycnoBusax
OHO npoucxoauT?
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N3yuyeHne naparpaga NOMOXET BaM:

e yriy6uTb 3HAHUSI O pacnpoCTpaHeHUN BOAbl HAa 3eMie;

*  BbISICHUTb, MPU KaKWX YC/OBUSIX BOAA MNEPEXOUT
13 OHOTO arperaTHOro COCTOSIHUA B PYTOE;

e MOHATb, KaK NPOVNCX0AMT KPYroBOPOT BOAbI B NpMpose.

[oe ecTb BoAa Ha 3emne. 3yumB BHUMATEIbHO KapTy
nonywapuin, Ha KOTOpOW ronybbiM LBETOM W3006pa-
YXe€Hbl OrPOMHbIE BOAHble MPOCTPaHCTBA, Bbl NONMETE,
4yTO rAe-To, Korga-To, KTO-TO owmn6CA, HasBaB Hally
nnaHety 3emnén. Ein, noxoxe, 6onble NoAXOAUT Ha-
3BaHMe «Bopga», Befb MMEHHO OHa 3aHMMaeT 60MbLUYHO
4acTb 3eMHOM MOBEPXHOCTU.

Boga umeetca nosctofy: OHa 06bpasyeT mMops U OKea-
Hbl, & Ha cylle — peku, 03épa, 6010Ta U BOLOXPaHU-
nvuwa. 3HaynuTeNlbHOe €€ KOMMYeCTBO COCPeAOTOYeHO
B negHuKax. OrpomHoe ckonneHue nbja —y CeBepHOro
1 KOXKHOro nonocoB. Boga cofep>Xntcs B NoYBe U Noj 3eM-
nén. B Bo3ayxe Haj 3eMeil oHa 06pa3yeT obnaka.

HakoHeL, faxe Mbl CaMW, KaK 1 BCE XXUBble OpraHu3-
Mbl, 60/fiee YeM HanonoBUHY cocTouM K3 Bogbl! Kak
BMAMM, BCA 3eM/IS HacblleHa 1 OKpPY>XXeHa BOJOMN.

Tpu coCcTosAHMA BOAbI. Body Ha3blBalOT cCaMbIM YANBM-
TeNlbHbIM MUHEpasioM Ha 3emne. JIMWb OHa CYLLeCTBY-
eT B NPUpPOJe B TPEX arperaTHbIX COCTOSHUAX: XXULKOM,
TBEpAOM (CHer u nén) u rasoobpasHomM (BOAAHON nap).
Bopfa nerko nepexoguTt U3 04HOro0 COCTOAHUA B ApYyroe,
nopoXaas pas/inyHble ABNEeHUA 1 NpoLeccol Ha 3eme.
Bbl y>e 3HaeTe, 4TO Bofa cnocobHa ucnapaTbca —
nepexoauTb U3 >KUAKOr0 COCTOSIHUA B rasoobpas-
Hoe. HaumHaeTcs 3TOT NpoUEcC y)Ke nNpu TemnepaType
0 °C. Ho uem BbILle TemnepaTtypa, TeM UCNapeHne cubHee.
Hanbonee MHTEHCMBHO OHO MPOTEKaeT Npu Temnepartype
+100 °C (npv KnneHun BoAbl). B npupoge Bofa ucnapsert-
CA C NOBEPXHOCTU CyLUM, pPeK, 03Ep, MOpPei U OKeaHOB.
Bcnegcteme 3TOr0 B BO34yxe o06pasytoTcs obnaka.
Korga BogfHOM nap oxfaxpjaeTcda, TO Habnwopga-
emM 06paTHbI NpoLecc — M3 razoobpasHOro COCToAHMSA



Puc. 92. O6naka Puc. 93. Poca

BOAa NEPEXOAMT B XKnakoe. MponcxoamT KOHAEHCaL K.
Tak B npupoje 13 BOAAHOIro napa, KOTOPbI COAEPXMUT-
CA B BO3[lyXe, Ha BbICOTE 06pasytoTCsd MesKue cKonne-
HUA Kanenek Bogbl — o61aka (puc. 92), a Ha OXNTaX4EH-
HOW 3eMHOI NOBepXHOCTU — poca (puc. 93).

Korga Bofa 3amep3aeT (NepexoauT M3 XUAKOro co-
CTOAHUA B TBEPAOE), 06pasytoTca cHer n néa (puc. 94).
3amep3aHune BOAbI MPOMCXOAUT MPU TEMNEPaType HUXe
O°C. Ecnu Temnepartypa BblLLe, TO CHET W NEA TaloT.

Bopa nerko nepexogut W3 O4HOrO arperaTtHoro
COCTOSIHUA B ApYyroe: M3 XWAKOro — B rasoob6pasHoe
(uvcnapeHne) wu TBEppoe (3amep3aHue), ©U3 TBEpPAO-
ro — BXugkoe (TasHue), N3 razoobpasHoOro — BXuUAKoe
(koHpeHcayns).

KpyrosopoTt BoAbl. BHMMaTenbLHO paccmoTpuTte puc. 95
Ha c. 132 u npocneauTe, Kakon NyTb NPOXOAMT Kanns
BoAbl. Boga, nonajas Ha 3emM/0 C AOXAEM, NPOHUKaeT
CKBO3b TOpHble NOpoAbl UM CTEKaeT MO MOBEPXHOCTH
B HU3WHbI, HaNoNHAA pyybn. C HUMKW OHa HanpasNfaeT-
CA K peKe v fanblie B NOTOKe, NpeofosieBas ThiCAYU KU -
NOMEeTPOB, — K MOPK MUAN okeaHy. C X MOBEPXHOCTU
BOoAa ucnapsetcs, obpasysa o6naka. Obnaka seTep nepe-
HOCWUT Ha 60/bLUME pacCTOSAHUA, 1 BOAa CHOBA BbiMajaeT
LLOX[EM y>Ke COBCEM B ApyromM mecTe. 3aTeM NpPOHMKaeT

Puc. 94. 3ameps3aHue

BOApb!

BcnomHuTe,
npun Kakom

TemMnepartype
nponcxoant
TadHUe nbaa.

BcnomHuTe,

Kak npomcxogmnt
KPyroBopoT BOAb
B npupose.
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. v WcnapeHue

e IS \ C NOBEPXHOCTMN OKeaHa

WcrapeHue LR £
C MOBEPXHOCTN CyLUN

Puc. 95. KpyroBopoT BoAb!

CKBO3b MOBEPXHOCTHbIE CNOM W NOJ 3eM/E MO HAK/OH-
HbIM MiacTaM NopoJ CHOBa BO3BpalllaeTcs B OKeaH. Tak
MPOVCXOANT KPYroBOPOT BO/bI B MPUPO/E.

Konunka 3HaHui

Ecnm 6bl BClO BOAy, UMEIOLLYIOCA Ha 3emse, pacnpegpesnmrb
paBHOMEpPHO, TO Hawa njaHeTa MOKpbllack 6bl CI0EM BOAbI
TONWMHOM 4 km!

[MpoBepKa 3HaHuI

1. [ge Boga B npupoge cocpefoToyeHa B 60MbLIOM Konuye-
ctBe? lNMokaxuTe aTM MecTa Ha kapTe nonyLapuii.

2. lMpn Kaknx ycnoBnsx Boga cnocobHa nepexoauTb U3 XUOKO-
ro COCTOsIHMA B TBEpAoe? B Kakoe BpeMs roga MoXHO Habso-
[aTb Takme fABNeHMs B NPMPOAE B Balleil MECTHOCTU?

3. Bbl 3amMevyanun cHer u nég B MOPO3W/bHOIW Kamepe XOJo-
AnneHMka? Ecnm oHM pactarT, To o6pa3yeTcs 40 O4HOro nT-
pa Bogbl. OTKyga 6epyTca B MOPO3UKe CHer 1 néa, sedb Boay
Tyfa He Hanmsanun?

4. MoxeT in BoAa nepeinTn u3 TBEPAOro COCTOAHUSA BXugkoe?
Mpy kakux ycnoBusAX MNPOUCXOAUT Takoe npeobpa3oBaHue?
YTO BbI3bIBAET 3TO U3MEHEHME?

5. MogymaiiTe, noyemy Boga B [JHEnpe HUKOrga He ucyesaer,
a B UépHOM MOpe nosIHOCTbK He ucnapsietcsa. UTobbl Haiitu
OTBET, BCMNOMHUTE MYNbTPUIbBM O Kanje-nyTelecTBeHHuLe
n paccmoTtpuTte puc. 95.



W3yuyeHue naparpada nomMoxert Bam:

NPUMBOAUTL MPUMEPLI: PACTBOPMMbIX U  He-
pacTBOPUMBbIX BELLECTB, PacTBOPOB B MpUPOJE,
NCMO/b30BaHWs BOAbl YE/TOBEKOM;

nccnefoBartb CBOCTBA BOAbI;

06BSACHSATL 3HAYEHUE BOAbI /151 XN3HN Ha 3eMiie.

CsoiicTBa Boabl. Boga — 3710 0c0ob0e BelLecTBo.
Bbl y)Xe 3HaeTe, 4TO OHa He MMeeT LBeTa, Mpo-
3payHa, 6e3 3amaxa v BKyca. XXuakas Boja Teky-
4yaa v He UMeeT (PopPMbl.

Kak v Bce BewlecTBa, Npu HarpeBaHuu BoAa
paclwmpseTca, a Npu OXNaXKAEHUU CXMMaeTcs.
WNHTepecHo, uTo, 3amep3as (M 3TO CBOWCTBEHHO
TONbKO ei!), Boga cHoBa pacwupsaetcsa. Cnydvaet-
CA, YTO M3-3a 3TOr0 B CUJIbHbIE MOPO3bl 1OMAKT-
CA BOAOMPOBOAHbIE TPY6bl. ITO MPOUCXOANT NO-
TOMY, 4YTO Bofa B Tpyb6ax 3amep3aeT, npespawya-
eTcs B NI€M, KOTOPbIM paclmpsaeTcs u paspbiBaeT
nx. MoaTomy BOLONPOBOA NPOKAAaAbIBAKOT Ha My-
OvHe, rge 3eMna He Npomep3aer.

Bofa nnoxo npoBOAUT Tenno, Mef/IeHHO Harpe-
BaeTCA M Mef/IeHHO OCTbiBaeT. bnarogaps atomy
obuTaTensm BOLOEMOB He YyrpoxXaeT HU ypesmep-
HOe HarpeBaHue /IeTOM, HU CU/IbHOE OXNTaXXAeHune
B X0/104HOe BpeMs roga. 3umMon nejsaHon nokpos,
obpasyrowmninca Ha BOAOEMAXx, 3awuuiaeT BOAY
OT 3amep3aHua. Boga nofo NbAOM MMeeT MocTo-
AHHYIO TemnepaTypy +4 °C.

AHHHB-
BcnomHuTe,
Kakue cBOWCTBa
nmeeT BoAa.

Bopa nopo nbgom
nMeeT NONOXUTENbHYI0
Temneparypy.

Mpu HarpeBaHUM OHA paclinpsaeTcs, a Npyu OXJaXgeHUn —

Bosa npo3payHa, He uMMeeT UBeTa, 3anaxa u BKyca. r
L ]

CXXnmMmaeTcd. Boga nmeeTt HU3KYIO TENJIONPOBOAHOCTb.

Boga — pacTtBopuTens. BaMm yXe W3BECTHO,
YTO CYLLECTBYIOT PacTBOPUMbIE U HepacTBOPU-
Mble BellecTBa. MPOAOMKMM NX U3YUEHNE.

BcnomHute,

4TO TaKoe pacTBoOpu-
Mble U HepacTBOpu-
Mble BellecTBa.
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PactutenbHoe

macno O
A

JInmoHHas
Kucnorta

ol

MuHa

WccnepgoBsaHne
pacTBOpPUMOCTHU
BellecTB

Mpusegute
npuMepbl BeLecTs,
KOTOpblE NETrKo
pacTBOpstoTCS

B BOJe.

r n
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lMpakTuyeckoe 3aHATUE

MccneposaHne pacTBOPMMOCTY BeLecTB

3apaHue 1.[lob6aBbTe B CTakaH C BOAOWN TPETb YaiHOM
NIOXXKM NIMMOHHOI KMCNOTbl 1M pa3mellalite. Habnwpainre,
4YTo 6yAeT MPOUCXO4MTb C 4yacTuuamu KUCIoTbl. OHu
CTaHOBATCA BCE MEHbLIE M MEHbLIE M BCKOpPE COBCEM
ncyesawt. Ho Ha camom nm pgene ucyesna NMMOHHasA
kucnota? OHa He ucyesna, a pacTsopusiacb B Boge. Bebl
noslyywim  CMecb BOAbl M JIMMOHHOW  KWC/OThI,
uwnn pacTteop. Boga — pacTtBopuTenb, a /IMMOHHAA KUC-
nota — pacTtBOopéHHOe BellecTBO. [lponyctute pacTsop
yepe3 6ymaxkHbIi nnbTp. Ha dnnbTpe HMYero He ocefaert.
PacTtBOop cBO60OAHO NpoLwWén yepes punbTp.

3apaHne 2. HanonHute cTakaH Ha TpeTb Bogoi. [o-
6aBbTe B BOAY /IOXKKY pacTUTE/IbHOTO Macnia u pasme-
waiTte. Habnwpgaite, 4To 6yaeT NpoOUCXo4uTh C YacTuua-
MU macna. PactBopunock i OHO B Boge?

3apaHne 3. lpoBeguTe TaKol >Xe OMNbIT C [IMHOM.
YacTuupl rMnHel 6yayT B3BELLEHbI B BOoAe, KOTOPasi OT 3TOro
nomytHeeT. Ecnn pgaTb Bofe NOCTOATb, YacTuubl [/VHbI
ocaayT Ha aHo. Ecnn Boady B36onTaTh, OHW MOAHUMYTCS,
a noTtom cHoBa ocsigyT. MponycTuTe MyTHyl0 BoAy yepes
mnbTp. Boga cTaHeT YMCTOIA, a vyacTuubl IMIMHLI OCTaHyTCs
Ha dounbTpe. MOXHO caenaTth BbIBOA, YTO IMHA HE pacTBO-
psieTcs B BOJe.

3apgaHune 4 (BbinonHWUTE AomMa). Bo3bMute apa craka-
Ha. B oguH HanenTe X0NO4HOW BOAbI, @ B ApYyroii — rops-
yeil. B KaKablil CTakaH MOMIOXNTE MO YaiHOoI NoXKe caxa-
pa n pasmelwarite. Habnwgaite, B Kakoil BOAe 4acTuubl
caxapa 6bicTpee pacTBopsATca. Caenaite BbIBOA O BAUSA-
HUM TemnepaTypbl BOAbl HA paCTBOPEHUE B Hell BELLECTB.

Ecnu yacTuubl BelwecTBa B BOAE CTAHOBATCS HEBUAUMBI
1 BMECTE C Hell NpoxoaaT Yyepes (hubTP, TO 3TO BELWECTBO
pacTBopumo. Ecnm yacTuubl nnasawT B Boge nnb6o ocepa-
0T Ha AHO, a TakXke 3ajepXuBarnTcs Ha uabTpe, TO 3TO
BELLECTBO HEPACTBOPUMO.

Mpumepammn pacTBOPUMbIX BELLECTB SABMAKOTCS
CoMb, caxap, NMMOHHas KWUCNoTa, a HepacTBo-
PUMbIX — Kpaxman, pacTUTeNbHOe Macno,
necok. B npupopse oTgenbHble TOpHble MOPOAbI
(conu, runcbl, W3BECTHAKW) NOf BO3AeiCTBMEM



Puc. 96. Mewepa — cnegcteune geliicTBusa BoAbl-pacTBopuTens

BOAbl M MMEIOLLLErocA B BO3JyXe YIIeKUC/oro rasa
CnocobHbl pacTBopATbCA. Bcneacteme nx pacteo-
PEHUSA N BbIMbIBAHUA MOL 3eMNEN BO3HUKAKOT My-
CTOTbl — Mewiepbl (puc. 96).

B npupoge He cyuwectByeT abCoOMOTHO YMCTOM
BOAbl 6e3 pacTBOPEHHbIX B Hel BewlecTB. Joxnae-
Baf Kanns, Kotopas cyMTaeTcs 3TalOHOM YMCTOW
BOAbl, COAEPXWUT [AECATKU HeopraHuW4Yeckux Be-
LLLeCTB.

B Bofgax Mopeii M OKeaHOB pPacTBOPeEHO MHOro
pas3nnMyHbIX BellecTB. bonblie BCero B MOPCKOW
BOJe pacTBOPEHO XOPOLUO W3BECTHOWN BCEM KaMeH-
HOM conun. OHa NpuaaéTt Bofe CONEHbIN BKYC. Takum
obpa3om, MopckKas BOfa fABNAETCA PacTBOPOM.
N3-3a 6onblwOro cofepXaHus pacTBOPEHHbIX
BELLECTB MUTb €€ HEBO3MOXXHO. M03TOMYy MOpPAKY,
OTNpaBfAfcb Ha Kopabnax B nnasaHue, 6GepyT
c coboi 3anac NpecHom BofAbl.
3HauyeHue BoAbl B npupoge. Bo BceneHHoi
HeT BellecTBa, KOTopoe 6bl MOrN0 3aMeHUTbL BOLY.
3emMna —yHUKabHaa NnaHeTa no pacnpocTpaHeH-
HOCTU Ha Heli BoAbl. Boga HeobxoAnMMa ANS XXU3HU

Joxaesas kanns

BcrnomHure, kak
4yesiloBEK NCNONb3YyeT
BOAY AN CBOUX
HYX[,.
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m BCEro >XXWBOro. Bbl y)Xe 3HaeTe, 4TO 6e3 BOAbl He

) MOTyT pacTu pacteHus. Boga pacTBopsieT nutartesib-
Hble BellecTBa NOYBbI 1 AOCTaBNSAET UX K CTE6NAM,
nmcTbaM, nnogam. Ocafku, ucnapeHue, 3amep3sa-
HUWe, TassHMEe N KOHAEHCaLLMA ABNAKTCSA COCTaBNAD-
WUMU BGeCKOHEYHOro BCeMIaHeTHOro nepemeLye-
HWA BOAbl N3 06/1aKOB Ha 3eMJ10, K OKeaHy M Haszaj,
K o6nakam. CBoMmu cBOKCTBaMWU Bofda popmupy-
eT U U3MeHdAeT norofy Ha 3emne. EE KpyrosopoTt
00beANHAET B OAHO Lie/1I0e BO3AYX, CyLY MU OKeaHbl
Hawen nnaHeTbl U 06ecneynBaeT 06MeH 3Hepruen
MeXay HUMMN.

YenoBek Mcnonb3yeTt BoAy ANA NuTbd. B cocTa-
Be KPOBWM OHa pasHOCMT nuTaTe/lbHble BeLLecTBa
no BCEMY opraHusmy. Mcnapssicb C NOBEPXHOCTM
KOXXW, BOfa NpPenaTcTByeT MNeperpeBaHuto Tena.
BaxHa OHa ¥ [ANS >XUBOTHbIX. [N HEKOTOPbIX
N3 HUX, Hanpumep pbl6, Boja — eAMHCTBEHHaS
cpefia 06MTaHKUA.

Boga peyHoro noTtoka paboTaeT Ha rmgpoasnek-
TpocTaHUMAX, BblpabaTbiBasi 3NeKTPO3HEPTUIO.
Boga nepeHocuT Tenno no Tpybam, ob6orpesas
Hawu pgoma. BogHbIMM NyTAMW 4YenoBeK nepe-
ABUTaeTCs Ha cypax. be3 Bofbl He 06X0AUTCS HU
MMapoaneKkTpocTaHyms OfHa oTpac/ib NPOMbILWNEHHOCTN. EE€ ncnonb3yoT

Puc. 97. Boaa — UCTOYHUK 3CTETUYECKOIro HacraXaeHus



ANA pacTBOPeHMA KpacokK, U3roToBneHus dymaru,
BblNnekaHUa xneba n 1. 4. Bogoi opolwwatdT nons
B 3aCYLU/INBbLIX panoHax.

Kpome TOro, Boja npekpacHa cama no cebe:
co3epuaHue BOLHOrO MpocTopa Mops, 03epa Wau
BOAOMNAaAa LOCTAB/AET 3CTETUYECKOE HAC/TaXeHMe,
ABNAETCA MCTOYHUKOM BLOXHOBEHUSA ANA XYLOX-
HWUKOB 1 No3ToB (puc. 97).

Konunka 3HaHui

Bogbl, cogepxaline MnoBblLUEHHOE KOJIMYECTBO pac-
TBOPEHHbLIX COMEW W ra3oB, Ha3blBAT MUHEpPasibHbIMMU.
VX ncrnosb3yloT B NevebHbIX uensax. Bosne MuHepasnbHbIX
MCTOYHMKOB OTKpbIBAIOT caHaTtopun. B YkpanHe MHOro uc-
TOYHMKOB C MUHEpa/bHbIMK Bogamu. Ha nx 6a3e BO3HUK-
nn kypopTbl MopuwuHa, Tpyckasua, Mupropoga v gpyrux
ropojos.

[poBepKa 3HaHuI

1. OnuwnTe, Kakme CBONCTBa MMEET Boja.

2. CyuiecTByeT 1 XXM13Hb Ha gHe BOAOEMOB 3uMoin? Ka-
Kue CBOWCTBa BOAbl M /ibAa 3T0 06yc/10BNMBaKOT?

3. [okaxuTe, 4TO BOfa — pacTBOpUTESb.

4. Kakoe 3HauyeHve VMeeT BoJa B MPUPOLAE U XKXU3HU
yenoseka?

5. B3pocnblii 4eNoBeK eXefHEBHO BbiMMBaEeT M NOTpPeo6-
NsieT BMecTe ¢ nuuieit 2 n Bogbl. Ha 6bIToBble NOTPEHBHO-
CTM OH pacxogyeT eweé ao 100 n B cyTku. lMogcuwuTalite,
CKONbKO BOAbl MCNOMb3yeT HaceneHue Kuesa Ha npoTa-
YKEHUMN TOSIbKO OAHWX CYTOK, €C/IM YNCO0 XUTenen ropoga
cocTaB/iIieT 0KO/1I0 3 MJ/IH Ye/I0BEK.

MuHepanbHble Boabl
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TecToBble 3aaHuA
K Teme 1 rnassbli

1. YkaxwuTe, 4To oToGpaxaet hopmy 3emnu.
A kapTa B rno6yc
b nnaH mecTtHOCTMK " a3pohOTOCHUMOK

2. Kak Ha3biBaeTcsa BooGpakaemas NUHNUA, KOTopas AennT
3eMHOl wap Ha gBa nonywapusa — CesepHoe n KOxHoe?

A nontoc B akBatop

B mepugnaH " 3eMHad ocb

3. YcTaHOBUTE COOTBETCTBUE MEXAY reorpadpuuyeckumMm
ob6beKkTaMy M MmaTtepnkKkamMm, Ha KOTOPbIX OHU pacnoso-
XEHbl.

1 KOXHbIV nosoc b AHTapktnga
2 ropog Kves A Adpuka
3 ropa KunvmaHpgxapo B EBspona

Ir KOxHaa Amepuka

4. YKaxwuTte, 4TO AAB/IAETCA C/IeACTBUEM BpaleHnsa 3emnn
BOKpPYr CBOeli oCHu.

A COJ/IHEYHbIE 3aTMEHUS

B cmeHa BpeméH roga

B npunuebl 1 OT/IMBbI

" cMeHa gHA 1 Ho4un

5. YKaxunte, B KAKOM HanpasB/IeHUN YMeHbLIAaeTCcsa yron
MeXy COJTHEYHbIMMW /ly4yaMu U NOBEPXHOCTbLIO 3eM/IN.
A OT 3KBaTopa K nosntcam
B c 3anaga Ha BOCTOK
B ot KOXHoro nositoca K aKksaTopy
[ ot CeBepHOro nositoca K aKsaTopy

6. OnpegenuTe, YTO BbI3blBAET CU/ILHOE HarpeBaHue
nosepxHocTu JlyHbl AHEM (fo +130 °C) n cunbHoe eé
oxnaxpaeHue Houbt (fo -170 °C).

A BpaueHue JlyHbl BOKPYT CBOEN OCK

b BpaLlieHune JlyHbl BOKpyr 3emn

B Hanuuve pasHbix a3 JlyHbl

" oTcyTCTBME BO3AYLUHOW 060/104KM

7. YcTaHOBUTE COOTBETCTBME MeEXAYy MaTtepukamu
N UX XapakTepuctukamm.

1 EBpasus A camblil XONOAHbIl
2 ABcTpanus B HaMmeHbLIni
3 AHTapkTnga B Hanbonbwwnii

I camblii XKapKuii



8. YcTaHOBMTe COOTBETCTBME MEXAY 06BbEKTaMu
(ABneHusamMmn) n cnocobamm nx n3obpaxeHus
Ha KapTax.

1 mopckue TeyeHus A XXEnTasgokpacka
2 peku B 3Haukn
3 noses3Hble ncKkonaemble B nuHumn
" cTpenkn
9. Onpegenute, 4yeMm NoyBa OTINYAETCH OT FOPHbLIX MOPOL.
A uBeToMm B nnopopoanem
b TBépaocCTbIO " niacTUYHOCTLIO

10. YkaxwuTe ras, KOTopbliAi B HanbosbleM KonuyecTse
coAepXuTca B BO34yXe.

A asor

b kncnopop

B yrnekucnblii ra3

" aproH

11. YKaxunTe npu3Hak, He XxapaKTepHbI 418 Bo3gyxa.
A nérxui

B ynpyruii
B xopowo nposBoguT Tensno
" npyn HarpesBaHuu paclmnpsaeTcs

12. Ha3oBuTte npouecc, BC/AeACTBUE KOTOPOro BhinagaeT
poca.

A TasHue

b koHpeHcauus
B 3amep3aHune
" ncnapeHune

13. YKaxuTe npu3Hak, He CBOCTBEHHbIN BOAE.
A Npu oxnaxkaeHumn cxnmaeTcs
B npu 3amep3aHumn pacwmpseTcs
B npu HarpeBaHun paclumpsieTcs
" MMeeT BbICOKYIO TEMNMONPOBOAHOCTb
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[TTABA |

3EMNY — NNAHETA
CONHEYHOW
CVICTEMDbI

TEMA 2

[lnaHeTa 3emMnd
Kak cpepa
o6uTaHNA OpraHN3mMoB



OpraHu3m 1 ero cBOMcTBa.
KneToyHoe CcTpoeHne opraHn3mMoB
PacTeHnsa v XXMBOTHbIE

[pnbbl 1 baKTepumn

AnoBUTblE pacTeHUSA, XXUBOTHbIE, TPNOHLI
OnpepneneHne opraHNM3mMoB

Nno onpegenntenam

daKTopbl cpeabl obutTaHms

Ha niaHeTe 3emMns
MpucnocobneHne opraHM3mMoB

K nepuoanyecknm naMeHeHusam
yC/I0BUI cpeapbl
Ha3semHO-BO34yLWIHada cpena
obuTaHMAa opraHN3mMoB

BogHaa cpena obutaHus
OpraHn3mos

[TouBeHHas cpeaa obuTaHus
OpraHn3mos

B3anmocBa3n mexay opraHuamamu.
Coob6LulecTtBa opraHM3mMoB
OKOCUCTEMDI




BcnomHuTe,

yeM Tesia HEXUBOW
npupogbl oT/iMya-

HOTCS OT TEN XNBOIA
npupogbl.

@ =l

A i

§ 33. OpraHu3m 1 ero cBoncTBa.

* KneTo4yHoe CTpoeHne opraHn3MoB

N3yuyeHne naparpadga NOMOXET BaM:

. HasblBaTb CBOWCTBA OPraHM3MOB;
. 06BbACHATL OT/INYMSA OPraHU3MOB OT TEN HEXUBOIA
npupogbl.

MoHATMEe 06 opraHMmamMax U ux cBoictBax. KuUT
N Kapacb, ay6 n pomalika, nogoCMHOBUK U NacTouka —
Takuve pasHble BHELWHe Tena XWBOW NPUpPoAbl, HO BCEX
MX HasblBalOT opraHuamamu. K HUM npuHagnexar
pacTeHus, XWBOTHble, rpubbl, bakTepuun, obuTaroLime
Ha Hallen nnaHeTe.

OpFaHI/I3MbI — Tena XWBOW Npupoabl, KOTOpble nuTakwTCH,
Ablwat, pacTyT, pa3MHOXalwTCcsa, pearnpyrT Ha BHELWHUE
pasgpaxutenu.

MepeyncrieHHble CBONCTBA NPOABAAKTCA He B OTAE/Mb-
HOCTK, a BCe BMecTe. 3TO AaéT BO3MOXHOCTb OT/INYaTh
OpraHu3Mbl OT Te/ HEXMWBOW NPUPOLbI.

Ha nnaHete 3emns )XUBET MHOXECTBO Pa3HO06pa3HbIX
opraHv3amoB. [ns ux n3yyeHus yUYéHbole 00beANHAIOT Op-
raHu3Mbl B rpynmnbl Mo onpeAenéHHbiM npusHakam. Opf-
HUMUW 13 TaKNX FPynn ABAAKOTCA BUAbI OPraHM3MOB.

B 0auH BMA 06beANHAIOT OpraHn3mbl, KOTOpble UMe-
0T OfWMHAKOBOe BHYTPEHHee U BHELUHee CTPOEHWe.
Ha puc. 98 nsobpaxeHo Tpu BUAa NacTouveK. TN NTULLbI
[,0BOJIbHO LLMPOKO pacnpocTpaHeHbl BY KpauHe. VX unc-
NEHHOCTb AOCTUraeT AecATKOB ThicAY. HO And HaykKn —
3TO Wb TPU BUA OPraHM3MOB.

Puc. 98. Buabl nactoyek: a — nactoyka ropoackas; 6 — nacrtouka
[epeBeHcKas; B — flacTouka 6eperoBas (lactouka-6eperopyLika)
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PasmHo>eHue. KopoBa W TenéHOK, nowagb U Xe-
pebéHOK, Ay6 n aybouyek, Kypuua v ubinasta — 3710
NMWb HECKO/IbKO MNPUMEPOB B3POC/bIX OpPraHM3MoB
N nx geTéHbiwen. ObpaTuTe BHUMaHMe, C KaKOi TOYHO-
CTbIO MOTOMCTBO HacfefyeT CTpOeHMe W NoBeAeHue
poguTenein. CBOMCTBO OpraHM3MoB faBaTb MOTOMCTBO,
UMetoLLee NpU3HakKy poauTeneil, HasblBaeTcs pasMHo-
»XeHuem (puc. 99). 310 CBONCTBO OpraHM3MoB 06ecreymn-
BaeT HEMNPepPbIBHOCTb XXN3HU Ha 3eMJe.

Cnoco6HOCTL O0OpraHn3mMoB BOCNpPoOM3BOAMTL cebe '
NoA06HbIX Ha3blBAETCA PA3MHOXEHNEM. °

Poct un pa3ButTmne. 3épr|LL|KO nweHnubl, NMocCaXeH-
HOe BECHOI B Nno4BYy, ,qaéT Ha4yano Mma/l€eHbKOMY POCTKY.
[MocTeneHHO Ha HEM NOABMAKTCA MNCTOUKM, yTo/LWaeT-
cA cTebenék, n yepes HECKOJIbKO MecALeB POCTOK CTaHO-
BUTCA B3POC/IbIM paCTEHMEM C KOJTOCOM.

Mblwarta poxXpaakTCA ronbiMHu,
6e33y6bIMUK, a Yyepes ABa Mecsla cTa- Gk
HOBATCA B3POC/IbIMW. Kak BnaunTe, - S
B 000UX npumMmepax yBenan4vmBea-
NInCb pasmepbl N MacCa OPraHM3mMoB, \J
TO €CTb nMpoucxoanna pocT. B npotecce
poCTa pPOCTKa pacCTeHunda W1 MblllaTt
N3MEeHANNCb HE TONbLKO Macca U pas-
Mepbl OpraHNM3IMoOB — BO3HUKaNN
HOBbIE 06pa3OBaH|/|F|: NIMCTOYKN "N
KO/IOCbSi — Yy MWeHNLbl (pmc_ 100)’ Pwuc. 100. PazButne nweHnubl
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XXnBoTHbIE nosyyarT
nutatenbHble

BellecTBa u3
OKpY>XatolLen cpeqpbl
cC n

144

Puc. 101. PasBuTtue mblwiat

MeX 1 3ybbl — y mbiwat (puc. 101). Takue nocTeneH-
Hble U3SMEHEHWNA OpraHM3MOB Ha3blBalOT Pa3BUTUEM.

PocT — nocrteneHHoe yBennyeHue pas3mMepoB, Macchl
opraHuama.

Pa3BuTne — u3MeHEeHUs B CTPOEHUM OpraHm3ama u ero
OTAENbHbIX YacTeil.

MutaHne W  gbixaHue. OpraHuamMam  nNpucy-
e nuTaHue. B npouecce NUTaHUS OHM TMONyYaloT
pasHoo6pasHble OpraHWYecKMe U HeopraHMuyeckue
BelLecTBa, KOTOPble 06eCcreynmBaloT UX POCT, pa3BuTUe
U [pyrvie NPoLecchl XXM3HeAeaTeNbHOCTH.

MuTaHne — 23TO MNPOLECC MNOCTYN/EeHUS B OpraHusm
1 YCBOEHMUS UM NUTATENbHbLIX BELLECTB.

Heo6xoauMble AN XU3HW BeLLeCTBA B OpPraHn3m no-
CTYnaloT M3 BHELIHEe cpedbl. «J/IMWHME» BeLLecTBa,
HanpuMep YrneKuUcnbliA ras, HenepeBapeHHble OCTaTKY
MUK, BbIBOASTCS BO BHELLHIOK Cpesy.

OpraHusmam npucytle abixaHue. [11s 3Toro MM Heob-
XOAUM KWC/IOPOA, KOTOPbIA BXOAWT B COCTaB BO3AyXa.
B KneTKax Mexay KUCNopoAoM v OpraHnYecknMm Bele-
CTBaMM NOCTOSHHO NPOUCXOAAT Pa3IMUHble XUMUYECKMe
fBNeHns. Tpu 3TOM BbIfeNSeTCs 3HepPrus, KOTOPYH op-
raHW3Mbl UCMONb3YIOT /15 POCTa, Pa3BUTUS, ABUXKEHUS.

PazgpakumocTtb. OpraHusMbl  CMOCOGHbI  pearnpo-
BaTb Ha BO3ZENCTBMA OKPYXXaroLei cpefibl. ITO CBOWCTBO
Ha3bIBAKT PA3APKMMOCTbLIO. Hanpumep, Npu SPKOM CBeTe
Mbl NPULLYPVBAEM FNa3a 160 NPUKPbLIBAEM UX NAfIOHbIO;
€)X cBopauymBaeTCs B KNy6OK, €CM K HeMY MPUTPOHYTb-
cs; 3asl yberaeT, 3aMeTMB NPUBGIMXKEHUE XULLHMKA.




Pasgpaxnmoctb — 3TO CNoco6HOCTb oOpraHusama
pearvpoBaTtb Ha U3MEHEHUS YCNOBUIA cpeapbl.

KnetouHoe cTpoeHne opraHuamoB. Bce opraHums-
Mbl COCTOSAT M3 KNEeTOK. STUM OHW OTANYAIOTCA OT Ten
HEXWBOW npupodbl. KNeTku Bcex OpraHn3MoB UMET
CXO/[JHOE CTPOeHMe. VIX OCHOBHbIMU YaCTAMU ABNAOTCA
KNeTo4yHas MembpaHa, LuTonaasma u sapo.

KneTouHass MemGpaHa 3aliuilaeT KAeTKY OT BHell-
HWUX BO3AeNCTBUIA. B uMTonnasme nNpoucxoasT pasnuny-
Hble XUMMNYECKMNE SABNEHUN. BHYTPU KNETKM COAEPXUTCS
AP0, KOTOpoe ynpaBnseT eé >XW3HeAesTeNbHOCTbIo
1 COXPaHsAEeT HacNeACTBEHHYO UHAOPMALNIO O MPU3Ha-
Kax opraHuama.

OCHOBHble
yacTu KIeTKU:
1— Kneto4yHas

OfHOKNETOUHbIEe OpraHn3mbl. Tak HasblBalOT OpraHuM3- mem6paHa;
2 — untonnasma;

3 — aapo

Mbl, TE/I0 KOTOPbIX COCTOUT U3 OfAHON KneTku (puc. 102).
K HUM OoTHOCUTCA 60NbLUMHCTBO 6akTepuii. OAHOKNETOU-
Hble OpraHn3Mbl eCTb CPeAu PaCcTEHWNI, XXMBOTHBIX, PUOOB.
Pa3mepbl OLHOKNETOYHbIX TaK e Masbl, Kak 1 pasme-
pbl KNeToK. 03TOMy MX Ha3blBatOT MUKPOOPraHU3Mamu.

Teso 0gHOKNEeTOYHOro opraHn3ma o6pasoBaHO O4HOWN KNeT-
KOW, KOTopasi cnoco6Ha Cyl,ecTBoOBaTb CAMOCTOATE/TLHO.

MHOroKneTouHble opraHn3mMbl. Teno MHOTOK/IETOYHbIX
OpraHM3mMoB COCTOUT N3 MHOXXECTBa paSH006pa3Hb|X Kne-
TOK. B 0TnnMyme OT O4HOK/NETOUHbLIX OpPraHM3MOB KneTKa
MHOrOK/IETOYHOIo0 opraHm3mMa He MOXXET CYyLLIEeCTBOBaATb
caMOCTOSITeNbHO, 6e3 CBA3M C ApyrmmMmn  KNeTkamu.

Puc. 102. MpumMepbl 04HOKNETOUYHbLIX OPraHN3MOB:
a — xnaMmmugomoHapga; 6 — aBrieHa 3enéHas; B — améba; r — bakrepus
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Teno 60ONbIINHCTBA MHOTOK/IETOYHbLIX OPraHW3MOB
COCTOUT M3 OpraHoB. Tak, pacTeHWe WMEET KOpPEeHb,
cTe6enb, MUCT UT. A., a TeNo YenoBeka Nn6o XXUBOTHO-
ro — nérkue, cepaue, XXenynoK n apyrvie opranbl. Kax-
Ablli OpraH MMeeT onpefenéHHOe Ha3HauYeHNe.

Konunka 3HaHui

OTKpbITNE KNEeTOYHOro CTPOEHUA opraHn3mMos B 1665 1. cTa-
N0 3HaMeHaTeNbHbIM co6bITEM. OHO NPUHAANEXUT aHIINIACKO-
My mnccneposatento Pobepty yky, KOTOpbIA 3aHMMaNca 13ro-
TOB/IEHWEM YBEe/IMYNUTE IbHbIX NPUG0OPOB, B TOM 4YMCNe MUKPO-
ckonoB. Heckonbko net PobepT yk n3yyan C NOMOLLbIO UM Xe
CKOHCTPYMPOBaHHbIX MWKPOCKOMNOB Hebosblune Tena npupoabl
N nx cTpoeHme. PaccmaTprBas noj MUKPOCKOMOM TOHKWUIA cpes
KOopbl MPOOGKOBOro fAepesa, uccnegoBaTenb yBUAEN MHOrO-
YNC/IEHHbIE AYENKWU, MOXOXWe Ha NnyesuHble coTbl. PobepT yk
HasBanl WX kneTkamu. B 6uonornyeckoli Hayke 3a YYEHbIM
3aKpenunaoch 3BaHne NepBOOTKPbIBATENA KNETKN.

CrtaHbTe nccnegosartensamm npunpoabl

MpoBeaute HabnoAeHVe 3a [AOMAWHUM XXWBOTHbIM /181
BbISIB/IEHVS1 Y HETO CBOICTB OPraHn3mMoB.

3apaHue 1. Habnwpaiite 3a TeM, Kak XXMBOTHOE MMUTaeTcs,
OBUraeTcs, pearnpyet Ha pa3HoobpasHble pasgpaxuteni.

3ajgaHue 2. 3anuwute CBOICTBA OpPraHW3MOoB, KOTOpble
BaM yAasniocb 06HapPY>XuTb BO BPEMS HAGMOAEHUS.

[poBepKa 3HaHuI

1. Kakue cBOWCTBa OpraHn3mMoB Bam W3BECTHbI?

2. Kakve BewlectBa HeobXxoAWMblI 4YenoBeKy ANA AblXaHUA?
OTkyfa oH ux nosyyaet?

3. Kakve BeliecTBa HeobxoaAnMbI AN NUTaHUA YenoBeka? Kak
OHW NOCTYNatT B €ro opraHn3m?

4. Kak OT/IM4nTb OpraHnM3M OT Tejla HEXMNBOI NpuUpoabl?

5. Kakve Tena npupofbl COCTOAT U3 KIETOK: KaMeHb, KOoMme-
Ta, KO3/IEHOK, CHEXWHKa, Y/uMTKa, Bacunék, poca, COCyJbKa,
OMéHOoK?

6. MOXHO /1M COCY/IbKY, «BblpacTatolLyto» MoA Kpblleli, oTHe-
CTW K opraHuamam? O6bSICHUTE CBOW OTBET.



, L\ % ‘
8 34. PacTeHus " XXUBOTHbIE

N3yuyeHne naparpaga NOMOXET BaM:

* HasblBaTb OCOGEHHOCTU PaCTEHUI N NPU3HAKN YXUBOTHBIX;
* 03HAKOMUTLCA C pas3HoobpasnemM pacTeHWii N XUBOTHBIX.

XXusasa npupoga 3emnun oTan4vaeTca pasHoobpasmem.
YT0Obl OpPUEHTUPOBATHCA B HeEM, YYEHble BbIAENANOT
yeTblpe 60NbLIME TPYNMbl OPraHN3MOB: PaCTEHUS, XU-
BOTHble, rpubbl, 6akTEpPUN.

PasHoo6pa3ue pacteHuit. PaCTeHNS Ha 3eMHOM Luape
pacTyT noectogy. OHM UMEIOT pasHyto hopMy, pasmepsl,
NPOAO/MKUTENBHOCTb XMW3HWU. 3TO AaéT BO3MOXHOCTb
BbIAENUTb ONpeAeNnéHHbIe FPYyNnbl pacTeHWit. MpeacTaBm-
Tenu pasHbIX FPynn pacTeHuii n3obpaxeHsl Ha puc. 103.

KonnyecTBo KNeTOK B COCTaBe OpraHM3ma pacTeHui
06yCcnoBuno nx AeneHne Ha OAHOKIETOYHbLIE U MHOrO-
KneTouHble. Mo pasHoobpasuio cTebner pasnuyaroT
JepeBbs, KyCTapHUKW W TpPaBAHUCTbIE pacTeHus.
Mo NpoAOMKUTENBHOCTU XU3HU — OAHONETHME, [BY-
NeTHWEe N MHOroNeTHNe pacTeHns. AcTpa 1 NoMuaop
OTHOCATCS K OAHONETHUM pacTEHWSIM, MOPKOBb, Kany-
cTa — K ABY/NeTHMUM, a po3a 1 Ay6 — K MHOTONETHUM.

MHoruve pacteHus 06nagatoT e4ebHbLIMN CBONCTBaMMN.
370 Wandgen, pomatlka, NOAOPOXKHUK U apyrue. Takue
pacTeHns Ha3blBaOTCA NEKAPCTBEHHbBIMU.

BcnomHuTe,
KaKkue opraHbl nmeet
LiIBETKOBOE pacTeHue

Puc. 103. PasHoobpa3une pacTeHuii: a — 04HOKNETOUYHAsA BOAOPOC/b;
06— MOX; B — NNnayH, r — XBouWl,; A — NanopoTHUK; € — WWNNOBHUK
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Puc. 105. XonoaAHOKpPOBHbIE
XUBOTHbIE: & — Awepuua; 6 — kapn

Pa3Hoo6pa3une xuBOTHbIX. [M0JO6HO pacTe-
HUAM XXMBOTHbIE XXWBYT B pasHbIX Yronkax
Hallen nnaHeTbl. 3TO HaMb0ee MHOIOYNCIIEH-
Hag No KONWYecTBY BWAOB rpynna OopraHus-
MOB. YepBu, Naykun, MONIOCKW, HACEKOMbIE,
pakun, NArywKku, poibbl, 3mMen, NTULbI, 3BEpU
(puc. 104) — Bce OHM OTHOCATCH K XXMBOTHbIM.

Mo KONMMYecTBy KNeToOK, W3 KOTOPbIX
COCTOUT TeNo >XWUBOTHbIX, pasnuyalT OfHO-
KNeTOYHble U MHOTOK/NEeT OYHbIe XXUBOTHbIE.

imetoTCA XXMBOTHbIE TEMNNOKPOBHbIE N X0-
NOLHOKPOBHbIe. Hanpumep, NTULLbI U 3Bepn
OTHOCATCA K TennoKpPOBHbIM. Temneparty-
pa ux Tena NOCTosAHHA. A fAwepuubl, pbibbl
(puc. 105) — xonogHOKpPOBHbIE. Temnepatypa
NX Tena 3aBUCUT OT TeMNepaTypbl OKPY>Kato-

e cpeabl.



Pasznuuma pacTeHUin N XUBOTHBbIX.
BO/bLIMHCTBO pacTeHNiA HaLLei NiaHeTbl
MMEIOT 3enéHyt0 OoKpacky. 310 o0bbsc-
HAETCA HaMyMeM TakKoro BeLLecTBa,
Kak xnopogunn. Ans nutaHus pacTeHus
MCMOMb3YOT OpraHnyeckue BeLLLECTBa,
KOTOpble camW CO34atoT U3 YIeKNUCIoro
rasa v Bogbl. [1poncxoanT 31O Ha CBETY
Npu yyacTum xaopopunna. Y rnekucnolin
ras INCTbsA NOr/NOLAlT U3 BO3AyXa, BOAY
KOpeHb nonyyaet u3 nousbl (puc. 106).

ConHeyHbln

Y’ );‘/)// cBeT

PacteHna nutalwTCca OpraHUYecKUmu
BeuiecTtBamMun, KOTopble co3aatloT caMiu.

PacTeHUs BbIAENAKOT KACN0POA, He06-
XOAUMBIA ANs AbIXaHUS 6ONbLINHCTBA
OpraH1M3MoB.

Y XUWBOTHbIX XN0podunn oTcyTcTBYeT. OHU NUTAKOT-
CSl TOTOBbLIMM OpPraHMyeckKMMu BelecTBamMu, NoTpe6nss
pacTeHUs NN APYTUX XKUBOTHBbIX.

Puc. 106. Cxema nutaHusi pacteHul

OCHOBHbIM OT/IMYNTENbHBLIM MNPU3HAKOM JXWUBOTHbIX OT
pacTeHuii fiBNsSieTCA NUTaHWe TOTOBbIMW OpraHU4eCcKUMm
BelwecTBamMu.

OTNNYNTENBbHON 0COBEHHOCTLIO XXMBOTHbIX SIBNAETCA
dKTMBHOE ABW)XEHWNE BCEM TEJ/IOM nmb6o ero OTAENbHbI-
MU 4YacTamu. Lna 3TOro >XMBOTHble WMEKT opraHbl
OBMXEHNA — NMNNaBHUKW, NaCTbl, HOTW, KPbl/bA. Cpepu/l

Puc. 107. )XvnBoTHble, KOTOpble BeAyT NPUKPENIEHHbIA 06pa3 XN3HU:
a — Kopannoseblii nonun; 6 — rybka; B — akTUHUS
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Puc. 108. OpraHbl 4yBCTB XXMBOTHbIX: & — HOC; 6 — rnasa; B — ywu

Mpueeaunte
npumepbl OpraHos
pacTeHwuii

N KUBOTHbIX.

C
150

XWBOTHbIX BCTPEYAKOTCA M TaKue, KOTOpble BeAyT Nnpu-
KpennéHHbln 0bpa3 XW3HW. [103TOMY OHWM MOryT Ka-
3aTbCA TeNnaMy HEeXWBOW NPUPOAbl WU pacTEHUAMU
(puc. 107, c. 149)

B oTnnyme o1 60/1bLLMHCTBAXKMBOTHbIX PACTEHUA BefyT
NPUKPENNEHHbIN 06pa3 XXU3HW. [BUraTbCcsa MOryT OTAe/ lb-
Hble 4acTW pacTeHWW, Hanpumep, PacKpbiBaKTCA U 3a-
KpbIBAKOTCA LBETKW, MOBOPAYMBAIOTCA K CBETY JINCTbA.

Bbl y>Ke 3HaeTe, YTO XKMBOTHbIe ObIBAtOT TPABOALHbIMY,
XULLHWKaMK 1 BCEAAHbIMU. OCKO/IbKY OHW YOTPEONAOT
Pa3HyIo MuLLy, TO UMEKT onpesenéHHble MPUCnoco6ieHns
Ans eé nonyyeHus. Hanpmmep, X060ToK 6aboyku npu-
Croco6/1eH AN U3B/IEYEHUSA XNAKOT0 HEKTapa U3 LBETKOB.
Y BONKa — OCTpble 3y6bl, KOTOPbIMW OH pa3pbiBaeT
[06blby. B nonckax nuwy 3TW XXMUBOTHbIe aKTUBHO [BU-
ralotca. HekoTopble >XKWBOTHbIe MNOCENAKTCA Ha Tesne
ApYyrux opraHusmoB, Kak, Hanpumep, 6/70X1M U BLUK,
obuTaloLMe Ha KOXe APYrux XMUBOTHbIX U YeNlOBeKa.

Pa3snnMuyHbIMN ABNAKOTCA OpraHbl PaCTEHUIA N XXUBOT-
HbIX. Y XXMBOTHbIX XOPOLIO pa3BuUTbl OpraHbl YyBCTB —
opraHbl 3peHus, cnyxa, 0B0OHAHUA, BKyca, 0CA3aHUA
(puc. 108). OHM nomorarwT OPUEHTUPOBATHLCA B MPO-
CTPaHCTBE, pa3inyarthb 3anaxv u 3BYKW,TeN0 1 X004,
Haxo4uTb MWLy, pacno3HaBaTb Bparos, 3a60TUTLCH
0 MOTOMCTBe. Y pacTeHU opraHbl YyBCTB OTCYTCTBYIOT.

Takum 06pa3om, nNpuv HaNU4YnM 06X CBOMCTB (MK-
TaHue, AblXaHWe, poCT, pa3BuUTUE, pa3sMHOXeHne, pas-
OPaXVMMOCTb) PpacTeHWss W XWBOTHbIE OT/AMYaKOTCA
Mo PacCCMOTPEHHbLIM NMPU3HAKAM.



CtaHbTe uccnepoBateiiMu NpuUpoabl

MiccnepoBaHne BANAHUA TemMnepaTypbl, @
CcBeTa M B/IAXHOCTU Ha npopacTaHue ceMsaH

Bam noHapo64aTcsa: cemeHa haconu, 4 cTakaHa, Boga.

Ha 3ToM 3aHATUM Bbl HayuuTecb: OMpefesnisitb YCroBuS,
HeobxoAnMmble AN npopacTaHus CEMSIH.

3apaHune 1. B kaxgblii cTakaH nonoxute no 10 cemsiH ha-
CO/N B OOVH CJIONA.

3apaHune 2. lNepBblli CTakaH C CyxMMu cemeHamu hacosnm
nocrtaesbTe B TEM/I0€ MeCTO.

3apaHue 3. Bo BTOPOI CTakaH MOJIOXKNTE XOPOLUO CMOYEH-
HyI0 BOAOI TKaHb. Ha Heli pa3mecTuTe cemeHa haconm un Takke
nocrasbTe B TEMN/0Ee MecCTo.

3apaHue 4. BTpeTtuii cTakaH fo6aBbTe BOAbl, UTOObI OHa No-
KpblBasia CeMeHa 1 3anofiHua nosictakaHa. OctaBbTe Npy KOM-
HaTHoOli Temneparype.

3apaHue 5. B yeTBépThIli cTakaH ¢ cemeHamun dhacosm [o-
6aBbTe HEMHOrO BOAbI M NOCTaBbTe BXO/I0AHOE MECTO.

3apaHne 6. Habnwpgante, 4TO MPOUCXOLUT C CEMEHaMM
B CTakaHax. B kakom cTtakaHe cemeHa npopocnn? Kakue ycno-
BV MpopacTaHUsa CEMSH Bbl NPOBEPUAN OMNbITHLIM NYyTEM?

3apaHue 7. Pe3ynbTatbhl HabnwAeHWI 3anuwmMTe B TeTpaam

B Tabnuuy.
Homep cTakaHa Co3paHHbIe ycnosus MpopacTtaHue cemsaH
[poBepKa 3HaHuI
1. Ha3oBWTe 0COBEHHOCTM pacTEeHMWiA.
2. Kakve npu3aHakn npucyLm >XMBOTHbIM?
3. YeM XMBOTHbIE OT/IMYAKTCA OT pacTeHun? Utoy Hux obwero?
4. lMoyemy B akBapuyMmbl Heob6XxoAMMO MoOMellaTb >XUBble
pacTeHusl, a He NCKYCCTBEHHbIE? ®

5. Bocnonb3yiTecb Hay4yHO-MONy/ASPHOW NuTepaTypon, ce-

Tbto VIHTEPHET U NOArOTOBbTE COOGLLEHME HA TEMY: «)KUBOTHbIE
npoLunoro». MccnefoBaHue BbINOMHANTE MO MAaHy: 1& %
e Korga v B Kakux yC/OBUSIX NPOXMBA/IO XXMBOTHOE Ha Hallei ~

nnaHere.
* Pa3mepsbl, popma, NMOKPOBbLI TENA XXNUBOTHOTO.
* Cnocob 1 opraHbl ABUKEHMWS XXMBOTHOIO.
* YeMm nuTanoch KMBOTHOE.
* Kak y4yéHble OOBACHAKT MCYE3HOBEHWE 3TOM0 XXMBOTHOIO
Ha 3emne.
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§ 35. Npnbbl M 6aKTepuwm

N3yuyeHne naparpaga NOMOXET BaM:

Puc. 109. pynnbl rpn6os:
a —LUNANOYHbIE;
6 —rpubbl-napasnThbl;
B —T/IeCHEBbIE; T —POXHOKA
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Ha3blBaTb OT/IMYMA TPMGOB M GaKTepuii oT Apyrnx opra-
HVW3MOB;

NPMBOANTb NPUMeEPLI TPUBOB;

0OBACHATL 3HA4YeHMe b6akTepuii B NPUPOLE W XKU3HU
yesioBeka.

Oco6eHHOCTU rpubos. [pubbl MMET Npu-
3HaKW 1 pacTeHWUI, N XXMUBOTHbIX. M0J06HO pac-
TEHUAM OHU He NepemMeLLaTCs, NOCTOAHHO pac-
TyT. HO rpmbbl nuweHsbl xnopodunna n nuta-
IOTCS FOTOBbIMY OpPraHMYeCKMMU BeLeCTBaMMU,
KOTOpble MOMy4YatT OT APYrMx OpraHuM3MoB
M UX OTMEPLUMX OCTATKOB. DTUM rpmbbl NOXO-
XXV Ha XXUBOTHbIX. BONbLWMNHCTBO rpnboB NveeT
BMA ANVHHbLIX HUTEW, 06pasyroLmnx rpubHuLy.
MuTtaTtenbHble BewlecTBa rpubbl nornaowarT
BCE NOBEPXHOCTbLIO Tesa.

Pa3HooGpa3ue rpu6os. B npupoge pacnpo-
CTpaHeHbl LWAAMNOYHbIE rpubbl, rpubbl-napa-
3UTbl, NNIECHEBbIE FPUOLI, APOXXKN (puc. 109).
Y WAANOYHbIX TPU60B rpnbHMLA HaXoANTCSA
B nouBse. A 115 pa3MHOXEHUA Y HUX 06pasyeTca
nnofosoe 1en0. OHO COCTOMUT U3 LWWNANKU N HOX-
Ku (puc. 110). LUnanoYHbIMK rpubamm nuTatoTCA
obuTaTenu neca, Hanpumep, pasHoobpasHble

WWnanka

lMnoposoe
Teno

Hoxka

MpPnbHuua

Puc. 110. CTpoeHue LWNAnoYHoro rpuda



Hacekomble, 6enku, KabaHbl. YnoTpebnser
rpubsl B NUWly W 4Yenosek. Takue rpuosl
Ha3blBalT Cbef06HbIMYK (puc. 111).

MHoruve rpubbl XXUBYT Ha pPYrnX OpraHus-
max. MoaTomMy Mx HasblBalOT rpnbamm-napa-
antamu (puc. 112). Ha nweHuue, pxu, cmo-
POANHE NapasuTUPYIOT PXaBUMHHbIE TPUOHI.
MoBpeXAEéHHbIE WMWK pacTeHUs MNOKpblBa-
IOTCA MATHaMK LBeTa pXaBYMHbI, OTCHOAa
HasBaHue rpubos (puc. 113). [MNapas3nTu-
pya Ha pacTeHUAX, OHU YMeHbLIAKT UX Ypo-
Xain. MapasuTnyecknumm rppbamm ABNAKTCA
rpuo6bI-TPYTOBUKKN. VX Bbl BUAENN HA CTBO-
nax gepesbeB. 'pubbI-napasuTbl MOTYT XUTb
Ha Tefle 4YeflOBEKA W XXMBOTHbIX, Bbl3blBas
pasfinyHble 3aboneBaHus. PacnpocTpaHéH-
HbIMWU TPUOKOBbLIMK 3a60/1€BaHNAMMN Yeno-
BeKa ABNAKOTCA O0NE3HM KOXW M HOrTeM.

Puc. 112. [pnbbI-NapasnThbl
a —P>KaBUVHHbIA rpuo;
6 —rpub-TPYTOBNK

Puc. 113. 'prbbl BbI3bIBAOT 3260/1€BAHNSA PACTEHMI
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Puc. 114. MNnecHeBble rpuosbl Puc. 115. ,Dpo»om

MnecHeBble rpubbl CYLLECTBYIOT NoBctogy. CTouT xne-
Oy 3anexartbCs, KaK OH MOKPbIBaeTCs MNieceHbio (puc.
114). ¥YnoTtpebnaTb B NuWy TakoW Xned He cneayer.
CHWeHWe (PYKTOB M OBOLLEN TakKXe BbI3BAHO MJeCHe-
BbIMWU rpubamu. Ho cpeaun aTux rpnboB MMeEHTCA OYEHb
nonesHble. IX NCNOMb3YIOT B U3rOTOBNEHUN aHTUONOTU-
KOB, & TaKXXe HEKOTOPbIX COPTOB TBEPLOIO ChIpa.

Opoxokesble rpnbbl (Apoxokun) (puc. 115) n3BECTHbI
KaXA0W X035iKe, MOCKO/MbKY 6e3 HUX He NpUroToBUTb
BKYCHOE M MblLLHOe TecTo. OKa3aBLUUCh B pacTBOPE TENJIOW
BOAbl W caxapa, APOX>KeBble rpubbl ObICTPO PacTyT U
pasMHoXarTca. MUTATCA LPOXOKU caxapoMm U Npu 3TOM
BbI4ENAOT YrNeKUCNbIA ra3, paspbIXNaloWwmii TecTo.

Ocob6eHHoCcTu 6akTepuii. BakTepnun oyeHb
pacnpocTpaHeHbl Ha 3eMHOM wape. OHU

BOAOEMOB, B Teflax OpraHuM3sMoB. bakTepumn
0OHapy>eHbl Ha BbICOTe Mno4yTn 11 KM OT
NOBEPXHOCTU3eMAN. ANTULLIMOTYTNOAHATL-
CA B BO3[yX TO/IbKO Ha HECKOJ/IbKO KWU/IOMET-
poB. bakTepunu XXNBYT faxke B KpaTepax By/-
KaHOB, NefHWKax W FoOpAYMX WMCTOUYHUKAX,
rae remnepatypa gocturaet +90 °C.

Teno 6akTepuit COCTOUT M3 OAHOW KneT-

% o p NPUCYTCTBYKOT B aTmoccbepe, noyse, Ha AHE
=Ry
AN
o
=
2 f

KN MWUKPOCKOMNMYECKNX pPa3MepPOB. Ho B

2
// oTnn4yme OoT Apyrnx opraHuUsmMoB, B KIJET-

Ke 6akTepuii HeT agpa. PopMbl bakTepuin —

Puc. 116. ®opmbl 6akTepuii camble pasHoobpasHble (puc. 116).
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HekoTopble 6aKTepUN NMUTAOTCA TOTOBBIMUOPTaHnYe-
CKMMK BewecTBamun. OHM NOCTYNalOT M3 OKpYXKatoLwein
cpefbl Yepe3 NOBEPXHOCTb KeTKWU. [ipyrue 6akTepuu,
KaK 1 pacTeHus, MOryT camMun co3jaBaTb OpraHuMyeckue
BeWlecTBa M3 HeopraHu4yeckux. CyLlecTBYIOT rpynnbl
O6aKTepuin, KOTopble CNOCOBHLI XXUTb 63 Kucnopoga.

BakTepun — O[HOKNETOYHblE OpPraHW3Mbl MUKPOCKOMMU-
yeckux pasmepoB. Knetkn 6akTepuii He MMeT agpa. 1

3HaueHue 6akTepuit. HecMOTpa Ha MUKPO-
CKONMYeckKne pasmepbl, ponb 6GakTepuii
B NpupoAe orpoMHas. HekoTopble U3 HUX
NPUHNUMaKOT y4yaCTue B THUEHWUN. Bcne,u,-
CTBNe THWEHUNA OpraHn4Yeckme BeLLeCTBa
OTMepLINX OpraHM3MOB npeBpaLjarTCcA
B HEOpPraHM4eckune. O6pa3OBaHHbIe Heopra- I

HMYECKMe BeLLecTBa pacTeHUs mornowarT M

13 NOYBbI U UCMONb3YIOT /151 CBOErO NMUTa-

HUS. Bnarogaps Takum 6akTepusM Ha nna- tont

HEeTe He HaKanIMBaKTCA OCTATKM pacTeHui Puc. 117. onesHoe sHaueHne

W XWMBOTHbIX, a MOYBa 060raLlaeTcs nuTa- GaKTepuii —13roToBNeHme
KVC/IOMOJIOYHbIX NPOAYKTOB

TeNbHbIMM BeLLeCTBaMW.
be3 GaKTepuil Henb3d MNPUroTOBUTL KWUCNOMOOY-
Hble MPOAYKTbl (TBOPOr, CMeTaHy, Ke(hup, pas/inyHble
norypthl) (puc. 117), 3aKBacuTb NA0A4bI 1 OBOLLN.
AHTVHY, Ty6epKynés BbI3blBalOT 601€3HETBOPHbIE
bakTepun.

Konunka 3HaHui

[Ana neyeHns 3aboneBaHuii, BbI3BaHHbIX GakTepusmu, mc-
nonb3ylT  pa3HoobpasHble fieKkapcTBeHHble  npenapaTbl.
Ho ewwé no nx n3o6peTeHns YesloBEK NOHMMaU, YTO Takue pac-
TEHUS, KaK YECHOK, NyK, 3Bepoboii, wandeii, kaneHgyna u gpy-
rme, narybHo BO34EeiCTBYIOT Ha 60/1€3HETBOPHbIE GaKTepuu.
B fOMAaLLHMX YCIOBUAX Mbl UX UCMOMB3YEM A0 cux nop. Hampu-
Mep, Npy NpocTyfe pa3baBfieHHbI BOAOIA COK YeCHOKa W fyka
3aKanbIBalT B HOC, a WX OYULLEHHbIE OT LUETYXM KYCOYKM pac-
KnagbiBalT B KoMHaTe. OHM BbIAENSAOT BellecTBa, KOTopble
BO34€ElCTBYHOT Ha 60/11e3HeTBOpPHbIE GakTepun. Nofo6HbIe Be-
LLecTBa BbIAENSOT XBOWHbIE pacTEeHUss — COCHa, eflb. MoaTomy
NPOrynK1 B XBOMHOM /lecy OYeHb MOMEe3HbI.




CrtaHbTe nccnegosartensamm npunpoabl

—— Y £ . y -
- s Hanente B npo3payHbin cocyn 100 mn TENNOW BOAbI,
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nob6asbTe 10 r caxapa v Nos YaiHo JIOXKN CyXux Apoxoken. Ha-
KpoiTe cocy nosoTeHuemM un octaBbTe Ha 20-30 muHyT. Mocne
3TOro MOCMOTPUTE, KaKMe U3MEHEHMWS MPOU3OLLN C COAEPXKM-
MbIM cocyfa.

[poBepKa 3HaHuI

1. Kakve npusHaky xapakrepHbl gis rpu6os?
2. Ha kakve rpynnbl pa3genstoT rpnbbl? KakoBbl UX 0CO6EHHOCTN?
3. UTo Bam M3BECTHO O CTPOEHUN 6akTepunin?
4. KakoBO 3Ha4yeHve 6akTepuin B NpMpoae M XXU3HW YesioBeka?
5. Kak yenosek ucnonb3yet 6akrepumn?
6. CpaBHUTe rpubbl C PacTEHUSAMU U XMBOTHbIMU, 3aN0JHUTE
Tabnuuy B TETPAAMN.
Mpynna MmeroT nu
Py YUem nutarwtca? raoe xxnsyT?
OpraHusmMoB xnopodunn?

Mpn6bl

PacTteHuns

X1BOTHbIE

7. YueHunk 3abonen aHruHoin. Kak OH OO/mkKeH BecTu cebs,
4yTOObl He 3apas3nTb POACTBEHHUKOB W Apy3eli u OGbicTpee
BbI30pP0OBETL?

8. UTo6bl NpeaynpeanTb 3apaxeHne 601e3HETBOPHbLIMY GaKTepK-

AmMK, Heo6xoayMo cob6/oaaTh NpaBuia rMrmeHbl. BecnomMHuTe aTn
npaBuna M3 HauyasbHOWM LLUKO/Ibl, UCMOSb3YWTE OMbIT CBOEN CemMbU

N NpesioxnTe npasuia 3awmTbl OT 60/1E3HETBOPHBLIX GaKTepUii.

§ 36. AN0BUTbLIe pacTeHNs,
XUBOTHbIE, TPUGbI

M3yueHune naparpada nomMoxeT BaMm:

*  y3HaTb 0 AA0BUTLIX PACTEHUAX, TPUBAX, XXMBOTHbIX;
*  MOHATb, YEM OMACHbI /191 YeNTOBEKA AA0BUTbIE pacTeHus,
YXMBOTHbIE,TPNOGHLI.

N3BECTHbI PaCTeHWUs, XWUBOTHbIE, TPUGHLI, KOTOPble
COo/iepXKaT onacHble ANa APYrMxX opraHM3MoB BellecTBa.
MonaB B OpraHn3m YenoBeKa 160 XXNBOTHOTO, OHW Bbl-
3bIBAKOT OTPaB/IEHME.



Puc. 118. ApnosuThle pacTeHus:
a —UKyTa; 6 —aypmaH; B —0O0pLLEBMK; I —BOPOHWIA rnas

AN0BUTLIMK ABMAKTCA PACTEHUSl, XXUBOTHbIE, TPUBLI, KO-
TOpble cofepXaT onacHble [N 4YefloBeKa W >KUBOTHbIX
BellecTBa.

B o6paleHnm ¢ A40BUTbIMU PaCTEHUSMU, XXUBOTHBLIMU
n rpuéamy HeobXoAMMO OblTb OCOGEHHO OCTOPOXHbLIMMU.

Apoeutble pacteHns. Y AL0BUTbIX PacTeHUn A4 Mo-
XET cofiep>aTbCs B cTeb/e, MNCTbAX, Arofax, KOPHAX.
Hanpumep, A40BUTbLIMW pacTeHUAMU ABNAKOTCA LUM-
KyTa, AypMaH, YeMmepuLia, BOPOHUIA rNas, >XMMOMOCTb,
KonbiTeHb (puc. 118).

A00BUTbIe BeLWecTBa MOTYT nonajatb B OpraHu3m ye-
noseka npu mx ynotpebneHuun. YTtobbl npesynpeanTb
OTpaB/ieHWe, HUKOrfa He npobyiTe AMKOpacTyline
Arofbl, Nao4bl, KOPHEBULLA.

HekoTopble A40BUTbIe pacTeHUs, Hanpumep bopue-
BMK (puc. 118, 6), Npu KOHTAKTE C KOXXelN YenoBeKa Bbl-
3bIBalOT CUMbHbIE 0XOru. M03ToOMy HUKOTAa He NpuUTpa-
rMBanTeCb K HEM3BECTHbLIM BaM PacTEHUAM.

S00BUTbIE XWBOTHbie. SAOBUTBIMU MOTYT 6biTb
3MeW, HACeKOMble, MayKu, CKOPNMOHbI. VX HanageHue,
KaK Mpasuio, MPoMCXoauT B Cly4ae caMo3alynTbl, ecu
YenoBeK HapyLlaeT UX NOKOW. 4 nonagaeT B OpraHu3m
YXUBOTHOTO MU/N YeNloBeKa Npu yKyce. HuKorga Ha gpas-
HUTE W He MbITaliTeCh MONMaTh 3TUX XMBOTHbIX.

Y A[0BUTbIX 3Meil nepeaHue 3yGbl MMEKOT KaHanbl,
Mo KOTOPbIM BO Bpems yKyca nocTynaet . K 840BUTbIM
3MeAM MPUHAANEXWUT raftoka O6bIKHOBEHHAs, KOTO-
pasi pacnpocTpaHeHa Mo BCell YKpauHe. 06bIKHOBEHHAS
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Ocbl 1 NYénbl BBOAAT A7, C NOMOLLbIO XKana
(puc. 119). Ha mecTe paHK/ BO3HWKAKOT MO-
KpacHeHue, OTEYHOCTb, BONE3HEHHble OLly-
weHns. OcobeHHO onacHbl ANS YenoBeka
YKYCbl MYEMHOT0 PoS.

Ha tore YKpauHbl BCTpeyawTcs AL0BU-
Tble NayKu KapakypT v TapaHTyn (puc. 120).
Hanbonee onacHbIM $BNAETCA KapaKyprT.
OT ero ffia Ye/N0BEK MOXET ymepeTb. XXMBYT
KapaKypTbl B CyXOil TpaBe, HO MHOrAa nps-
4yyTCA B 34aHUAX N faXKe B OAeXAe YenoBeka.

TapaHTyn — camblii  60nbWOKW Nayk
B YKpaumHe. Pasmepbl ero Ttena pocTtura-
0T 4 cM. Afga 3Toro nayka goctatoyHo, 4To-
Obl MOpasnTb MEeNKOoe XXWBOTHOE, Hanpumep
Xyka. [1ns yenoBeka yKyc TapaHTy/sa ona-
CeH, HO He CMepTeseH.

G &
1n

B npupoge Heo6xoaumo 6biITb OCTOPOX-
HbIM, 4YTO6bl M36€XaTb YKYCOB SIOBUTbLIX
XXUBOTHBIX.

AnoButble rpubbi. Pubbl TakXXe ObliBatOT
A00BUTbIMMW. CpeanrpuboB, pacTyWwnx BYKpa-
iHe, 0COBEHHO oMacHbI A4/15 Yenoseka 6/1egHas
noraHka, caTaHUHCKNIA rpnb, Myxomop, N0X-
Hble onATa u apyrue (puc. 121). Bo Bpems
cbopa cbelo6HbIX rPMOOB ONACHOCTb COCTOUT
Puc. 120. fgosuTble nayku: B TOM, 4YTO HEKOTOpble AL0BUTbIE TPU6HI
a —KapakypT; 6 —TapaHTyn MOXOXW Ha CcbeaobHble. Hanpumep, 6nea-

Puc. 121. AnoBuTble rpubbl:
a —bneaHas noraHka; 6 —caTaHUHCKWIA rpu6; B —MyXOMOp; I —/I0>KHbIE OrsiTa
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Has MoraHkKa BHeLLHe MOX0Xa Ha CbIPOeXKY, a N0XHble
onAaTa Nlerko nepenyTaTb CO CbefOOHbIMK OMATAMMU.
ByabTe BHUMAaTeNbHbl, 4YTOObI B Bally KOP3UHY He
nonanv SA0BUTbIE TPUGBLI.

YT006blI He OTpaBUTbLCA rp|/|6a|v||/|, Hago ymMeTb OT/in4aTb
A0O0BUTBLIE Fpl/l6b| OT HEAOQOBUTLIX.

CraHbTe nccnegoBsartensamu npmnpoasbl

MPAKTNYECKOE 3AHATUE
O3HakoMJ/IeHNE C Hanbonee pacnpoCTPaHEHHbIMY
A00BUTBIMU PACTEHUSMMU, XUBOTHBIMU U rpUGaMu

Ballell MeCTHOCTH

Bam noHapo6AaTca: repbapHble 06pasubl pacTeHuin, n3ob-
paxeHusi (choTorpadmm, pUcyHKn) Hanbosee pacnpoCTPaHEHHbIX
N AA0BUTbIX PACTEHUIA, XXUBOTHbIX 1 TPBOB CBOEW MECTHOCTM.

3apgaHne 1. PaccmoTpute repbapHble ob6pasubl U U30-
OpaXXeHNss pacTeHWil, XWMBOTHbIX, TFPMOOB CBOEW MECTHO-
cTu. ObpatuTe BHMMaHWE Ha WX BHELUHWI BWA, OKpacky, dop-
My M pasmepbl OTAENbHbIX YacTeli. 3anoMHUTe, Kak BbIrnsaaTt
Hanbonee pacnpocTpaHéHHble N AA0BUTbIE PacTeHUs, XUBOT-
Hble N TpMbbl Balleil MEeCTHOCTWM. DTO MOMOXET pacno3HaTb
nX B npupoge.

3apaHue 2. BTeTpagu 3anuwnte Ha3BaHua Haubosee pac-
NPOCTPAHEHHbIX U AO0BUTbIX PACTEHWN, XMBOTHbIX U rpnboB
CBOEW MEeCTHOCTU, C KOTOPbIMU Bbl 03HAKOMU/INCb HA 3aHATUN.

[poBepKa 3HaHuI

1. Kakve opraHn3mbl Ha3biBAOT A40BUTLIMU?

2. MNpuBeguTe NpuMepsbl A40BUTLIX PACTEHUA.

3. Uem onacHbl 940BUTbIE XXUBOTHbLIE?

4. MpuxoAnnocb M Bam BUAETb AL0BUTbLIX XUBOTHbIX B MNpU-
poge wnm 3oo0napkax, My3esax? [llogenutecb BnevyaTt/IEHUAMU
C O HOKNAaCCHUKaMU 1 04HOK/IaCCHULaMU.

5. Kakue rpubbl npuHagnexart K a40BUTbIM? Kakux U3 HUX Bbl
BUAENN B npupoge?

/; 4
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BcnomHuTe,

KaK HaxoguTb
VHopMaLmto

B CMpaBOYHMKaX
W SHLMKNONeausX.

"epbapHbIii obpasel,
nUneiHMKa ETToro

T ;AOM,,

ATNAC- OnPEIlEIWlTEﬂb

OT 3EMAH AO HEBA

§37.0npeaeneHne opraHMsmMoB

‘noonpefaennTenam

N3yuyeHne naparpadga NOMOXET BaM:

e onpefenATb Ha3BaHWSA PaCTEHWI, >XMBOTHbIX, FPU60B
C NOMOLLbIO aT/1acoB-onpeaenuTeneil.

MHOro N1 Ha3BaHMWin pacTeHUN, XNUBOTHbLIX, FPU6OB
Bbl 3HaeTe? Kak OblTb C TEMW OpraHn3mamu, Ha3BaHUSA
KOTOPbIX BaM HEWU3BECTHbI, HO Bbl XOTUTE UX Y3HaATb?
PewnTb 3Ty npobnemy nomoraroT onpefennuTtenn pac-
TEHWI, XXUBOTHbIX, rpn6oB (puc. 122). NxX BbiNnycKawT
B (hopme KHUT 160 aTNnacos.

Onpependatb oOpraHnU3mbl  MOXHO MO onpegesiéHHbIM
npusHakam, OMMUCaHHbLIM B arjacax-onpejenntensx,
KHUrax-onpegenutensx.

Kak cocTtaBneH aTtnac-onpegenutens. B onpege-
nuTene ykKasaHbl Ha3BaHUA OPraHM3MOB Ha [BYX A3bl-
Kax: Ha A3blke CTpaHbl, M34aBlIen arniac, U Ha na-
TUHCKOM. [lpefcTaBfieHbl OMUCaHWA BHELWHUX MpU-
3HaKoB opraHusma, Hanpumep, 415 LBETKOBOro pacrTe-
HUA — CTpoeHune cTebnd, opma TNCTbEB, KONNMYECTBO
N CTPOEHNMe LBETKOB, MN/0L0B, KOPHSA, TO eCTb BCEX Op-
raHoB pacTeHus.

EcTb onpegennTenn HaceKoMbIX, NTUL, 3BEPEN U ApY-
rMX rPYnn XMWBOTHbLIX. YacTo B onpeaenunTene pasmeLya-
0T PUCYHOK UK hoTorpaduio opraHnsma (puc. 123).

SATHATCATRAC . g

Pacrenuss  Pacrenus
7 U JKMBOTHDBIC
ApKTuKn

NIAN )

L e

Puc. 122. O6no>kku onpegenuTenei



BHewHnin Bug, HasBaHve Bunga OcobeHHOCTH

Crtebenb 10-60 cm BblI-
COTOW, NMUCTbA Le/IbHO-
KpanHue, AnLeBnaHOM

NN oBanbHO OOpPMBblI,
cobpaHbl B po3eTKy (noka-
3aHO Ha PUCYHKe), € Ayro-
06pasHbIM XWUKOBAHMEM,
6narogaps KOTOPOMY OHU
CTOlKME K BbITanTbiBaAHNIO

n meHee nomkne. CoueTune

MoaopoXKHUK
60/bLLOWA

HanoMmmHaeT KOJioC

Y camu0B cepad ronosa,
pbbkKada CnnHa 06e3 naTeH,
NOKPOBHbLIE NMepbAa KNpNny-

HO-pbXXKe, XBOCT

YyepHbIli C NonepeYHow
MycTenbra NoJI0COW, K/IHB Cepo-

6 * cTenHas rony6oli ¢ YEpHbIM

KptoukoM. Horu xéntble,

KOrTn 6enble. Camka pbixe-
BaTO-KOpU4YHEBas C TEMHO-
6ypbIMM NATHAMU Ha CNUHEe

N Ha XBOCTe

Puc. 123. [pUMePbI MHGIOPMALN, NMOMELLEHHOI
B aTNacax-onpeaenMTeNnsx pacTEHUIA U XK/BOTHbIX

B OTAENbHbIX CAy4Yasx Npu onpeeneHUn opraHms-
Ma HY>XHO MMeTb YBENNUUTENbHbIA Npu6op, Hanpumep
nyny. 3To NomMoraeT y4ylle pacCMOTPeTb Me/Kne YacTu
Tena opraHuama.

CTtaHbTe nccnegosartenamm npmnpoasbl

MPAKTUYECKOE 3AHATUE
OnpepeneHne Ha3BaHuWii Hanbonee pacnpocTpaHeHHbIX

B YKpanHe pacTeHuin, rpnbos, >XMBOTHbIX C MOMOLLbIO

atnacos-onpegenuTeneii, 31eKTPOHHbIX KOSNEKLWNi

Bam noHapo6aTca: repbapHbie 06pasubl pacTeHuii, n3o06-
paxeHus (B TOM u4ucflie 3NEKTPOHHbIE) PaCTEHWUN, XUBOTHbIX
n rpmbos, Hanbosnee pacnpocTpaHéHHbIX B YKpauHe, atnachbl-
onpegenvrtenu, ayna.

/«/
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["epbapHbIii
obpaseL, pomaLLKu
NeKapCcTBEHHON

BcnomHure,

Kakoe 3Ha4yeHune
WMEKOT BO34yX,

BOJa U1 noysa

AN CyLLleCTBOBaHMA
OpraHv13moB.
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Ha atom 3aHATUM Bbl GygeTe pas3BuBaTb HaBblkM paboThl
C aTnacamu-onpegenutensmu; onpeaensaTb Ha3BaHua Havbonee
pacnpocTpaHéHHbIX B YKpavHe pacTeHuii, rpuboBs, XXMBOTHbIX.

O6patute BHUMaHue! Ons onpeneneHns LBETKOBOroO pac-
TEHMA Heo6XOoAMMO BUAETb BCe OpraHbl: KOpPeHb, cTebesb,
NINCTbA, UBETOK, MNJIOA.

3apgaHune 1. O3HaKOMbTECb C arniacamu-onpenesuTensamu,
KapToukamy uin Tabnvuamm, nosyvyeHHbIMmn ot yuntens. O6pa-
TUTE BHMMaHWe, Kakne CBeAEHNS B HUX MPUBELEHbI.

3afjaHue 2. PaccMmoTpuTe NPEenIOKEHHbIA yuntenem rep-
6apHbIi 06pasel, pacTeHus, ero n3obpaxeHue Ha otorpadu-
AX U pucyHkax. Onpegenute, 4To 3TO 3a pacteHue. [ina atoro
BOCMNO/b3yNTECH aTnacomM-onpeaenutenem pacteHuii, kapTou-
KaMmy unm Tabnuuamu.

3apaHne 3. C nomouwblo atsaca-onpenennTtens XuWBoT-
HbIX BbISCHUTE Ha3BaHWe >XMBOTHOMO, M306paKeHne KOTOporo
npeanoxXuna yuymTens.

3apaHne 4. C nomouwblo atnaca-onpegenutensa rpubos
onpefenuTe HasBaHWe NPeAN0XEHHOro yuyntesnem rpuba.

3agaHune 5. 3annwmte Ha3BaHUA onpenenéHHbIX BaMmn pac-
TEHWS, XXMBOTHOrO, rpuboB 1 3aNoOMHUTE KX

Moabepute MHTEpPECHyH MHGOpMaunio 06 onpenenéHHbIX
Ha NPaKTMYeCKOM 3aHATUN PacTEHMU, XUBOTHOM, rpube.

8§ 38. dakTopbl cpebl 06UTAHUA
Ha nnaHeTte 3emnd

N3yuyeHne naparpadga NOMOXeT BaMm:

e BbIICHWUTb, YTO HA3bIBAKOT CPEAOV 0BUTaAHNS;
e HasbiBaTb (DAKTOPbI CPefbl 0GUTAHMS;
e ONUCbIBATb BINSIHWE HA OPraHn3Mbl (hAKTOPOB HEXWBOIA

npupoasl.

MoHsATUe o cpeae o6utaHua. M3 Bcex nnaHetr Con-
HEYHOW CUCTEMbl XM3Hb CYLLEeCTBYeT TONbKO Ha 3eM-
ne. 3aecb MMEKTCA BCe HEOOXOANUMbBIE YCNOBUSA: BO3AYX,
BOAa, 4OCTaTO4YHO cBeTa U Tenna. O4HM OpraHU3Mbl X K-
BYT B BOAE, ApYrue — Ha cyule nM6o B noyse.

YcnoBus, B KOTOPbIX >XWBYT OpPraHn3mbl, Ha3biBakOT
cpepnoi obutaHus.

Ha OTHOCWUTENbHO HEGONbLLIOW NMOWAAN Ha cylle
Mo o6e CTOPOHbI 9KBATOPA XKMBET HAMHOT0 60/bLLIE Opra-



HU3MOB, YeM Ha MaTepuke AHTapKTnaa. Yem ato MOXHO
06bACHUTL? B6AM3K 3KBaTOpPa AOCTAaTOYHO CBETa, Tensna
1 BNarn, HUKorga He 6biBaeT 3MMbl. B AHTapKTuie cBeta
M Tenna HeAOCTAaTOYHO. JIeTO KOPOTKOE W XOJIOLHOe.
To ecTb B palioHe 3KBaTopa YCNOBUA XWU3HW HAMHOIO
6naronpusTHee AN OPraHM3MoB.

Bcé, uTo BO3AElCTBYeT Ha OopraHuM3ambl U CNOCOGCTBYET
nn6o MellaeT UX CYL,eCTBOBAHMIO U paccesieHno, Has3bl-
BalT pakTOpamMun cpefibl 06MTaHuUA.

Ha opraHn3mMbl 0Ka3blBalOT BANAHNE (DAKTOPbI HEXN-
BOW npupogbl (puc. 124). 310 0CBeLWEHHOCTb, TeMMepa-
Typa, BO34YyX, BNaXXHOCTb (419 MHOTMX OpPraHnM3mMoB —
Hasnmymne NUTLEBOW BOAbI).

Kpome (hakTopoB HEXUBOW NPUPOAbI, HA OPraHn3Mbl
TakXe O0KasblBalT BAWAHWE [pYyrve OpraHu3msbl.
Takoe BAMAHME Ha3blBAKOT (PaAKTOpamu >XUBOW NPUpo-
Abl. KTO 3HaKoM C BblpawnuBaHuem Kaptodens, 3Haer,
YTO KO/IOPAACKME XYKN N UX INYUHKW MUTAKOTCA ero
nMcTbaMN. KpoHbl fepeBbeB MELAKT COTHEYHOMY CBe-
TY NMPOHMKATb K TPABAHWUCTbIM PACTEHUAM, PacTyLiUM
nog HWMMW. HeKOoTopble XWBOTHbIE PA3HOCAT CeMeHa
pacTeHWi, YTO CNOCO6CTBYET UX pacceneHuto. MTuubl,
nuTaroLwmecsd HaceKoMbIMU, 3alMLLAOT caf OT Bpeau-
Tenei (puc. 125). Bcé ato npumepbl BAMAHUSA PAKTOPOB
XXVBOW NpPUPOAbl Ha OPraHN3Mmbl.

HenocpefcTeeHHOe BAWAHME YenoBeKa Ha opra-
HU3Mbl TakKXe ABNAETCA (PAKTOPOM XMWBOW NPUPOAbI.

Puc. 125. QakTopb! X1BOV Npupoabl
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UenoBek CO3[4aé€T  3anoBefHble
Tepputopun  ANA  COXPaHEeHUs
N YBEMYEHUNSA YNCNEHHOCTUN opra-
HM3MoB. Hanpumep, ecnum 6ol
He Oblnn co3fjaHbl 6GnaronpuaT-
Hble YCNOBUA L1 XXU3HU 3y6poB,
MX CErofHsa He 0CTanoch Obl B XW-
BoM npupoge (puc. 126).

BecKOHTpO/IbHaA 0X0Ta Ha XMU-
BOTHbIX W BbIZIOB PblObl OTpULa-
TEeNbHO BO3AEWCTBYKOT Ha cpeay
06MTaHNA opraHn3Mos.

Puc. 126. 3y6pbl Bcé owytumee CcTaHOBUTCA

'

Mpusegnte
npuMepbl XBOTHbIX,
KOTOpble Befy T
[IHEBHOW UK

HOYHO 06pa3 XKU3HN

|
LYY

CkBopely
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BMAHNE XO3ANCTBEHHOW [eATeNb-
HOCTW 4enoBeKa. [lpoknaabiBaHWe [0pOr, BbipybKa
NecoB Ha 60nbWMX MAOWaAAX, BO3BEAEHME MNNOTUH
He6NaronpuUATHO CKasbiBalOTCA Ha YCMOBUAX >XU3HU
obuTaroWwmMx Tam OpraHnM3mMos.

Pa3Hoo6pa3Hbie hakTopbl cpefbl 06UTaHUA OpraHn3mMoB
MOXHO 06BbEAUHUTHL B TPW TPYNMbl: PaKTOPbl HEXWBOM
npupoabl, aKTopbl XMBOI NpMUpPOAbl, XO3AACTBEHHAs
[eATeNbHOCTb YesioBEKa.

OCBEWEHHOCTb KakK (haKTOp HEeXWBOW npupo-
Abl. OTOT (haKTOp HEXMWBOW NPUPOAbI OnpeaenseT cy-
TOYHbIE, MECSYHble W CE30HHble W3MEHEHUs B MNOBe-
AEHUN BOMbLUIMHCTBA XMBOTHbIX, a TaKXXe MX Cnoco6-
HOCTb OPUEHTMPOBATLCA B MPOCTPaAHCTBE. XXMBOTHbIE,
y KOTOPbIX XOPOLUO Pa3BUTbl OpraHbl 3peHKns, YCnewwHo
A00bIBalOT MUy B CBET/I0e BpeMsa cyToK. Hanpuwmep,
NacTOYKM aKTUBHbI AHEM M OTAbIXAOT HOYbK, Korga
cBeTa Mano. JleTyume MbllWK, HAMpoOTWB, BblNeTaloT
N3 CBOMX YKPbITUI C HAacTynaeHneM TeMHOTbI. Yenose-
KY MU MHOTMM YXWBOTHbIM CBET HE06X0AMM, 4YTOObLI BU-
[eTb NpeaMeThl BOKPYT cebs.

Kak Bbl y)Ke 3HaeTe, Noj BO34eNCTBMEM CBeTa pacTe-
HUSA 06pa3yoT OpraHMYecKune BeLLECTBa U3 HeopraHunye-
CKuX. Mpun aTOM BbIENAETCA KACNOPOS, HEOOXOAMMbI
ANSA CyLWecTBOBaHNA Ye0BeKa Y XKMBOTHbIX.



ke

CBeT B/IMAET Ha POCT, LBETEHWEe W MIOAOHOLIEeHune
pacTeHui.

Ha ocBeWEHHbIX CONMHLUEM MecCcTax pacTyT CBETO-
nobusble pacteHunsa (cocHa, 6epésa, Bacunék), a TeHe-
NO6OUBbIA NaNOPOTHUK PaCcTET B TEHU.

Temnepartypa. Oco6oe 3HaueHWe Ans cpefgbl 06uTa-
HUS OpraHM3MoB MMeeT TemnepaTypa. OHa BnuseT
Ha CKOPOCTb XWUMWUYECKUX SBNEHWI, MOCTOSHHO
MPOMCXOAALULNX B TeNaxX XWUBbIX CYLLECTB. B pasHbix
Yyrofikax 3em/nun XXUBOTHbIE U pacTeHUs TpebyloT pas-

NNYHOrO KONMYyecTBa Tenna. Bacunék —
YMepeHHas Temnepatypa 61aronpuatHa gns MHo- CBETO/M06MBOE
rMX opraHnamoB (nacToyek, CKBOpLOB, 6epésbl, pacTeHve

pyba, cupeHu). Temnepatypa, Npu KOTOPOW BO3-
MOXHO CyL,eCTBOBaHME HEKOTOpbIX GakTepuin, npe-
BbliwaeT +100 °C. TTMHIBUHbLI XWBYT Npu Temne-
paType, KoTtopasi 6biBaeT Humxe -50 °C. HekoTo-
pble fAlWepuLbl MOTyT BblAepXUBaTb Temnepatypy
no +50 °C. Ho gns 60NblWMHCTBA BMAOB XXMUBOTHbIX
HebnaronpuaTHa Temnepatypa cpefbl +40 °C u BbiLle.

Temnepatypa cpefibl 06UTaHMA MMeeT 0cob0e 3Hauye-
HUe ANA X0NOLHOKPOBHbBIX XXUBOTHbIX (YXXeW, ragiok,
narywek). OHM aKTUBHbI TO/ILKO B TENN0E BPEMSA roja.

Bna>kHocTb. Tena opraHM3MoB cofep)aT 3Hayu-
TeNbHOE KO/MIMYECTBO BOAbl. PacTeHMAM OHa HYX-
Ha 4NA NOrNnoWweHns pacTBOPUMbIX HEOpPraHUYeCcKnx
BELeCcTB 13 NoYBbl. BewecTBa KO BCeEM opraHam pacTe-
HUS TakXxe TpaHcnopTupyeT Bofda. OHa NMpuUHUMaeT
yyacTue u B npoueccax nutaHus pacteHuii. Cnegosa-
Te/IbHO, BNaXXHOCTb BO3JyXa U MOYBbl — 3TO BaXKHble
(hakTopbl cpeabl 06UTaHUS.

Narywkun, poxpaesble 4YepBU M HEKOTOPble MON-
NOCKW  CNOCOOHbI XWUTb TOMbKO B YBAAXHEHHBIX
mecTax. A And MHOIMX OpPraHM3mMoB, Hanpumep pbio,
mMefy3, BOAHbIX pacTeHU, BOja ABNAETCA Cpefon obun-
TaHWA. be3 BoAbl HE NPOUCXOAUT NepeBapuBaHune NuLK
Yy XWBOTHbIX U 4YenoBeka. Heobxoammyro um Bogy
OpraHn3Mbl NONy4aKT C NOTPe6NEHHON nuwenn nubo  YwmTka —obUTaTeb
BO Bpems BOJOMOS. YBNaOKHEHHBIX MECT
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Bo3ayx. BonbWMHCTBO OpPraHM3mMoB AblaT KNUCNopo-
[JOM, cofepxauiemcs B Bo3gyxe. [103TOMy Hanuuwue
[OCTAaTOYHOr0 KO/IMYecTBa BO3ayXxa ABASAETCA BaXXHbIM
YCNOBMEM XKW3HU. YTNEKUCNbIA ras3, KOTOPblA BXO-
AWT B COCTaB BO3fyxa, HEOOXOAMM pacTeHUAM A8 MU-
TaHMA. HOo yBe/nn4yeHMe ero KomyecTBa 3ajepXunBaeT
NpoLecchbl AblXaHWsa, OTpuUaTeNbHO BAUSAET Ha XWU3Hb
OpraHun3moB.

[na opraHn3mMoB UMEIOT 3Ha4YeHue BNaXXHOCTb U TEM-
nepatypa Bo3gyxa. Mo3aTomMy Ux He cny4dariHO coobuatoT
B MPOrHO3€ Norofbl.

OcBeLEHHOCTb, TEMMepaTypa, BNaXHOCTb, HaMume BO3ayxa
ABNATCA onpeAensanWuMy hakTopamMmm HEXMBOK Npupo-
[bl, KOTOPblE 0Ka3bIBAlOT BAINSHNE HA OPraHW3MBbI.

CrtaHbTe nccnegosartensamm npunpoabl

ViccnepyiiTe BnusiHne TeMnepaTypbl, OCBELEHHOCTH, BNaX-
HOCTM Ha pacTeHue. [Ons 3Toro BblbepuTe pacTeHue CBO-
el MeCTHOCTM 1 HabnwaanTe 3a HAM HE MEeHee OJHOro mecs-
ua. PukcupyinTe N3MeEHEHNs, KOTOPblE MPOUCXOAAT B pacTeEHUN
noA BAusiHieM hakToOpoB cpefdbl U B cambIx gpakTopax. Mo pe-
3ynbTatam HabnwaeHUs NoAroToBbTE COOOWEHWE O B/IUSHUU
haKTopoB cpefbl Ha pacTeHue.

[poBepKa 3HaHuI

1. Y70 HasbIBalOT cpefoli 06MTaHMa OpraHn3mMoB?

2. Kakue hakTopbl HEXMBOW Npupoapbl Bbl 3HaeTe?

3. Kakoe 3Ha4yeHune nmeet cBeT A1 OpraHn3moB?

4. Kak BAMAIOT Ha OpraHM3Mbl B/I&XKHOCTb W Temneparypa
BO3ayxa?

5. MpepcTaBbTe, UTO B flIeCy MCUE3 YIIEKUCbINA ra3. [Ona kakux
OpraHM3mMoB 3TO Hanbonee OnacHO: Y/IMTKU, MacNéHKa, KnéHa,
NogoOCUHOBKKA, aHablwa, aMéobl, KpoTa, opellHuka? Noyemy?

6. Kucnopog B 60/bLLOM KONMYECTBE UCNOMb3YeTCA AN AblXa-
HWs, TOPEHUS, Mpon3BoacTBa BewecTB. OgHaKo ero cogepxa-
HWe B BO34yXe C TeYeHVEeM BpPeMeHU Masio U3MeHUN0Ch. Kak Bbl
nonaraete, nNo4yemy?



§ 39. NMpucnocobneHne I ®
OpraHM3MOoB K NepnoanyYecKknm .
N3MEHEHUSAM YC/TI0BUIA cpefbl N

M3yueHune naparpaga NOMOXeT BaM:

*  MOMyYMTb NpPeACTaB/IEHNs O NEepPUOSUYECKUX U3MEHE-
HUSIX YC/TOBWIA cpeapbl;

*  MpUBOAWTbL MNPVMEPbl MNPUCMOCOGNEHNS OpPraHN3MoB
K NepuogMyeckum U3MeHeHUsIM YC/I0BUiA cpegpbi.

Mepuoagnyeckne M3MeHeHUs ycnoBuii cpeabl. M3me-
HeHMs, MOBTOPSIOLLNECA B OKPYXalolUeil cpege n3o gHs  BCNOMHUTE,
B [I€Hb, U3 rofa B rof 4yepes onpefenéHHble MPOMEXYTKM 3a KaKoe BpeMA
BpeMeHw (Neprofpl), Ha3biBatOT MePUOANYECKMU. Ha npo- 3emns cosepuiaeT
' MO/HbI 060p0T

TSXKEHNN rofia MeHAI0TCA KONNYECTBO 0CAAKOB, CONIHEYHO-  pokpyr cBOEI OCH
ro cseTa 1 Tensa, Temneparypa Bo3gyxa. COOTBETCTBEH- 1 BOKpyr COMHLUA.
HO, U3MEeHSITCA BpemeHa (Ce30Hbl) roga — BeCHa, JIeTo,
OCeHb, 3MMa. TN U3MEHEHUS Ha3blBAKITCA CE30HHbLIMM.

B TeueHne CyTOK NPOMCXOANT CMEHA AHSA U HOUMN. DTK

N3MEHEHUNA NONYYUNTN Ha3BaHWNE CYTOYHbIX.

Mepunoauyeckme wn3MEHeEHWsA yYCNOBUI cpefbl CBA3aHbI '
c ABKeHnemM 3emnn BOKpyr CofnHua 1 BOKPYr CBOER ocu.

Mpucnoco6neHne pacTeHUn K NEepPUOAUNYECKUM
n3MeHeHWssM ycnosuii cpepbl. Korga npoucxoaut
CMEHa [HS M HOYM, TO U3MEHAITCH TakKXXe OCBeLLEH-
HOCTb, TEMMNeEpaTypa 1 BNaXHOCTb BO3AYXa.

Bam Xopowo W3BECTHO Mnpu-
cnocobneHne pacTeHUn K CMe-
He BpeME&H roga. 3uMoi pacTeHus
HaxoaATcAd B COCTOSHWUM MOKOS.
VX KOpHM He nornowarT BOAY,
no cTebn0 He MepemeLLarOTCA Be-
wecTtsa. BecHoil, korpa 3emHas
NMOBEPXHOCTb Ha4YMHaeT nony4artb
ot ConHua 6onblue cBeTa U Tenna,
N3MEHAKOTCA YCNOBUA Ccpeabl —
Bnara B No4Be CTaHOBUTCS LOCTYn-
HOM KOPHAM pacTeHuin. PacTeHus




bonbline rnasa —
npucnocobnexune
HOYHBbIX TTUL,

JleTyyas MbiLb

Cepas Bopoa
B ropoge

HauyMHaKT ObICTPO pacTu U pasBmBaTbCA. JleTom Bna-
rv, cBeTa u Tenna AOCTATOYHO ANA AalbHEWLWero pocra
M pasBUTUA pacTeHuil. OCeHblo CBETOBOW [eHb CTaHO-
BMTCA KOpPOYe, HOUM — A/IMHHEE, TemnepaTypa Bo3gyxa
CHMXaeTcsa. B Takux ycnosuax 3amefnseTcs nornolule-
HWe BOAbl M3 NOYBbI KOPHAMM pacTeHuid. 310 He Cnocob-
CTBYeT POCTY U PasBUTUIO PaCTEHNIN OCEHbID. Y MHOIUX
M3 HUX onafaeT ncTea. ITO GUONOTNYECKOE fABEeHUE
Ha3blBalOT McTtonagom (puc. 127, c. 167).

Nuctonag — oyeHb BaXHOE NpuUcnocobnieHne pacTe-
HWUIA K YCNOBUAM 3UMbl. Ecnn 6bl TUCTBEHHbIE [epeBbs
Hallei MeCTHOCTU He cbpacbiBanun Ha 3UMY NIMCTbSA, OHU
nornénm 6bl. JINCTbA NPOAOMKANM Bbl UCNapATb BOAY,
X0TA eé NOCTyn/eHne U3 MEP3N0I NOYBbI YXKe NpeKpaTun-
nocb. Enb 1 cocHa Nnerko nepeHocAT 3MMOM BPeMEHHbIN
HeLOCTaTOK BOAbl. XBOSA ucnapseT eé ropasfo MeHblue,
YeM NUCTbSA NUCTBEHHbIX [ePeBbEB.

PacteHns npucnocobunncb K COKpaWEeHU Wn yBe-
JINYEHWIO CBETOBOTO [AHSI, CHMXXEHUIO WM MOBbILEHUIO
TemnepaTypbl BO34yXa W NoYBbl, KOIMYECTBA Bfarv UT. 4.

Mpucnoco6neHne XUBOTHbIX K MEepPUOAUYECKUM
n3meHeHussM ycnosuii cpeabl. og BANAHUEM (ak-
TOPOB HEXWBOW NPUPOAbI MNPOUCXOAAT Mepuognye-
CKNE U3MEHEHMUSA U B XXU3HW XMUBOTHbIX. OfHN U3 HUX
NPMCNOCcCoOUNNCL K aKTUBHOW XXU3HW AHEM, apyrve —
HOYbl. Hanpumep, BOpo6GbU, NACTOUYKN — [HEBHbIE
NTULbI, & COBbl, PUINHbI — HOYHbIE,

Puc. 128. babouku:
a— NaBNMHWIA rna3; 6 m GensHKa kanycTHast; B —Opa>kHIK BbIOHKOBBIA



CoBbl OXOTATCA HOYbO, NMO3ITOMY MMEKT O4YEHb OCTPOe
3peHue ¥ NpeKpacHbIin cnyxX. bonblimne v BbINyK/ble rnasa
COBbl YNaBNBAKOT CaMblii cnabblii cBeT. VIMEHHO MO3TOMY
OHW XOPOLLIO BUAAT He TO/IbKO B CyMepKaX, HO U B TEMHOTE.

JleTyune MblLlY —TaKXe HOYHbIE XXMBOTHbIE. HO B OT/IK-
4yMe OT COB OHM OPUEHTUPYIOTCS B TEMHOTE C MOMOLLbLO
CO6GCTBEHHbIX 3BYKOBbIX CUIHaN0B. 31O npucnocobieHne

NeTyynx MblLLIER K HOYHOMY o6pa3y XWU3HN.

an/ICI'IOCOGI'IeHVIFIMI/I XWUBOTHbIX K CYTOYHbIM U3MEHEHNAM
yCJ'IOBI/II7I cpegbl ABndeTcA pa3Had aKTUBHOCTb B CBeT/i0e

N TEMHOE BpeMsA CYTOK.

baboykn naBnuMHUIA rnas u GensHka
KanycTHas akTWBHbI [AHEM, a Opax-
HUK BbIOHKOBbI — HOYblO (puc. 128).
[HeBHble 6a604YKM UMEIOT APKYHO OKpac-
KY 1 XOpOLWO pa3BuTOoe 3peHne, a 'y HoY-
HbIX — OKpacKa HeBblpasuTe/ibHas W”
XOpOLLO pa3BuToe 06OHAHNE.

XypaBnn, amcTbl, CONOBbM OCEHbIO
yneTalOT Ha 3MMOBKY B TEnN/ble Kpas,
a BECHOM CHOBa BO3BpaLLatTcs. Noatomy
MX Ha3blBaOT MepeNéTHbIMU MNTULAMM
(puc. 129, a). Tak OHM npucnocobunmnch
K Mepuoanyecko cMeHe BpeMEH rofa
Ha Halen TeppuTopun. Befb c HacTyne-
HWEM 3MMbl KONIMYECTBO CEMSAH U N/I0A0B,
HACEeKOMbIX, MeNIKUX >XWBOTHbIX, KOTO-
PbIMW MUTAKTCA NTULbI, YMEHbLUAETCH.
MTuy, ocTalumMxca 3MMOBaTb, Hasbl-
BalOT ocefsibiMU. OHM TakXXe NpUcnoco-
OUNNCb K CE30HHbIM M3MeHeHuAM. [log
KOXEeW Y HUX HaKanamBaeTCs CNOM Xupa,
OH 3allimuaeT OT X0N04a N CNYXUT 3ana-
COM MWUTaTeNIbHbIX BeLllecTB. BopoHbI,
rafikm, COpOKM, rpaynm OCeHbt rnepebu-
patTca MO6ANXKE K XUANLLY 4YefloBeKa.

OT HepocTaTKa KOpma B X0/I04HOe Bpe-
M roga, Kpome NTUL, CTpajaroT 1 3BEPU.
YT0ObI NEpeXnTb aTOT HEO6NaroNPUATHLI

Puc. 129. MpucnocobneHve
>KUBOTHbIX K 3UME:
a — nepenéT >Kypasnen;
6 —cns4ka 6apcyka
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Puc. 130. 3asu-6ensk:
a—NeTom; 6 —3umoli

'

nepuos, XMBOTHbIE UMET pasInyHbIe NPUCMOCOBIeHNS.
E>, 6apCyK C OCEHY [10 BECHbI OCTAOTCS B Y06HbLIX HOpax
(puc. 129, 6; c. 169), a 6ypblin Measeas — B 6epnore. B aToT
Nnepuog OHW He NUTaKOTCH U He ABUTal0TCH, UX AblXaHue 3a-
mepnseTcs. Takoe COCTOSIHME Ha3bIBaeTCA CNAYKOM. 3ana-
CbIXKMpa, HaKOMNeHHble 3TUMU XXUBOTHbLIMW OCEHbIO, 06eC-
neymBatoT UX CYLLECTBOBAaHME B TEYEHME 3UMHUX MECALIEB.

Awepunubl 1 NATYLWKA 3MMOR HAX0O4ATCA B COCTOA-
HUW oueneHeHns. Mogo6HOe COCTOSIHME NPUCYLLE U Ha-
CEKOMbIM. Bbl, HaBepHOe, BUAENN MeXAY OKOHHbIMU
pamamu oueneHeBWMX MyX U KomapoB. OHM Haxo-
AATCA B MNOAOGHOM COCTOSAHMM [0 BECHbl, a MOTOM
«0XKMBAKT» — HaYMHAKT ABUTraTbCSA B MOUCKAX MULLK.

B nepbeBOM MOKpOBe NTUL, pa3BuBaeT-
Csl MyxoBas Npocnonka. 3MMoin «LyobKa»
NNCULbI CTAHOBUTCA TyLle — K NIeTHEMY
mMexy f06aBnseTca 3SUMHUIA NOALLIEPCTOK.
Mexay BOpCUHKaMU NOALWEPCTKA U nyxa
3afiep>xmBaetca Bo3gyx. OH 3awuuiaet
YXVMBOTHbIX OT NEePeoxXnaxaeHus.

Y 3ailueB Mex He TO/IbKO CTaHOBUTCA
rylie, HO M WM3MEHSETCA ero okKpacka.
3uMoi 3asau-6en9aK CTaHOBUTCA GenbiM,
NN b KOHYMKM YLLE OCTatoTCS YEPHbIMU
(pnc. 130). benad okpacka Aaét BO3-
MOXHOCTb 3allly ocTaBaTbCA Ha CHery
He3aMe4yeHHbIM BOJSIKAaMU U NIMCULAMMN.

an/ICI'I0006]'IeHI/I8M XMNBOTHbLIX K CE30HHbIM WN3MEHEHU-
AM yCI'IOBl/II7I cpenbl ABNAKTCA CnAYKa, nepenéT nTuiy BTE-
nnble Kpad, HaKonaeHume nona KOXel Xupa, nodasneHune
I'IO,U,LIJépCTKa nnyxa, NSMeHeHne okKpackm MU T. A.

Konunka 3HaHui

UenoBek Hayuuncs BAWATb Ha NpupogHble npucnocobne-
HWS OpPraHn3mMoB K CEe30HHbIM M3MeHeHuaAM cpegbl. Bnaro-
Japsi  UCKYCCTBEHHOMY  OCBELLEeHUW, CBOEBPEMEHHOI
NoAKOPMKE ¥ NOAvBY, MoAAepXaHutlo TemnepaTtypbl, 6naro-
NPUMATHOW AN pocTa W pas3BUTMA  pacTeHuin, ypoxai
B TeNAMLax nosayyvalT KPYr/blil rog.



Puc. 131. KopmyLuku ans mm;
a—13 N1acTWKOBOW By ThUKW; 6 —K3 foLeyek v dhaHepsbl

31MO goMallHMe Kypbl ONpefenéHHOe BpeMs SAnl He He-
CyT. DTO CBA3AHO C NPUCNOCOBEHNEM K CE30HHBIM U3MEHEHMWSAM
B npupoge. Ho Ha nTuuedepmax 3MMoit MCKYCCTBEHHbIM OCBeLLe-
HVWEM YANMHAIT CBETOBOI feHb, 1 Kypbl HECYT Alla Kpyr/blii rog.

ByabTe 3aWMTHUKAMUW NPUPOAbI

3umoi NTVUbl MOTyT NOrMGHYTH He OT X0/104a, a OT rosoja.
UTo6bl yb6epeyb OT rosiogHOM CMEepTU, UX HeobXxoAUMMO Nog-
KapMmnvBaTtb. 3apaHee caenalite KOpMyLLKW W3 NNACTUKOBbIX
BYTbI/IOK, NAKETOB M3-M04 MOJIOKa Un kedmpa nnbo ns haHepbl
(puc. 131). Pa3BecbTe X Ha AepeBbsaX BO3/1€ LWKO/Ibl UM CBOET0
Joma. He 3a6biBaiiTe yTpoM 1 BEYEpPOM HacbINaTb HEMHOIO KOp-
Ma, Y4TOObl NTULbI NPYBLIKAA K MECTY KOPM/IEHUSA. JTyUwimnii Kopm
Ona NTuy — cemMeHa NoACcoMHyxa (4acTb WX cnepyeT pasga-
BWTb), 3EPHO MpPOCa, J/IbHA, a Takke KPOoLWKKu 6enoro xieba. Cu-
HULbI 1 OATNbI NI06AT Cbipoe HecoséHoe caso.

[MpoBepKa 3HaHuI

1. lNoyemy B npupoAe MPOUCXOAAT CE30HHble U CYTOYHble
n3meHeHua?

2. KakXunBOoTHble npucrnocabnmeatoTca K U3MEHEHUSAM yC/10BUiA
cpefbl B TEYEHUE CYTOK?

3. Kakvne npucnocobneHnss K WU3MEHEHWsSIM BpeMeHW roja
UMEIOT pacTeHna?

4. Kak npucnocabimBatTcs KXO/I0AHOMY CE30HY XNBOTHbIE?
5. VI3 gONONHNTENbHBIX UCTOYHUKOB Y3HaliTe 0 ApYyrux npume-
pax npucnocobneHnii opraHn3MoB K MEpUOAMYECKUM U3MEHEe-
HUAM YC/I0BUI cpefpbl.
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6. HanuwuTe B TeTpaan, Kakne M3MEHEHUs MpouCXoasTy pac-
TEHWI M >KUBOTHbIX Balleli MECTHOCTM B pasHble BpeMeHa roga.

N3meHeHunsa
A Bpemda roga o
2 y pacteHumn Y XXNBOTHbIX
BecHa
JleTo
OceHb
3nma

8 40. HazeMHO0-BO3yllIHas cpeaa
obuTtaHnsa opraHN3mMoB

M3yueHune naparpada nomMoxeTt Bam:

*  HasblBaTb cpefbl 06MTaHNA OpPraHM3MoB;

*  MpPMBOAWTL MPUMeEPbI obuTateneil Ha3eMHO-BO3A4YLLUHO
cpeabl 06UTaHns;

*  MpMBOAMTbL MpPMMeEpPbI NPUCNOCOBAEHNA OpPraHM3mMoB
K>XXU3HW B HA3EMHO-BO3AYLLUHON cpeae.

Pa3Hoobpa3ue cpep obutaHusa. OpraHu3Mbl XUBYT
B pasHblX cpefjax: Ha3eMHO-BO3JYLIHOW, BOLHOW
M noyBeHHOW (puc. 132). Kaxxaasa cpefa 0T/IM4aeTcs 0co-
6EHHOCTAMW YC/MOBUI CYLLLECTBOBAHUA — 3TO OCBELLEH-
HOCTb, TeMNepaTypa, YBNaXHEHHOCTb, HaIMYKNE BO3AYyXa.

XXU13Hb OpraHM3MoOB B Ha3eMHO-BO3AYLIHOW cpefe
CBfi3aHa C 3eMHOM MOBEPXHOCTbLIO M BO3LYXOM.

Puc. 132. Cpenbl o6utaHnsi opraHu3MoB:
a — Ha3eMHo-Bo3ayLHasi; 6 — BogHasi; B — NoYyBeHHasi



HenpepbiBHOe npebbiBaHWe OpraHW3MOB B BO3fyXe
HeBO3MOXHO. Hacekomble ¥ NTULbLI OnNpefenéHHoe
BpemMs MCMOMb3yKT BO3AYLUHbIE TeYeHUA ANd nepemMe-
WeHMs, a NOTOM ULLYT ONOpYy Ha 3eMHOI NOBEPXHOCTH.

XX13Hb OpraHM3mMoB B BOLHOW cpefe — 3TO XW3Hb
B pa3/IMyHbIX BOAOEMax nnaHeTbl OT MaJleHbKNUX
pPy4YenKoB [0 OKeaHOB. [MOYBEHHON Cpefoil ABNAETCH
BEPXHWUIA NNOAOPOAHLIV Cno 3eMn — NoYBa.

PaznuualoT HAa3eMHO-BO3YLIHYI0, BOAHYIO U MOYBEHHYIO

cpeabl o6uTaHus.

Ocob6eHHOCTM Ha3eMHO-BO34YWHON cpeabl 06U-
TaHusa. B Ha3eMHO-BO3AYLLHONM cpefe 4OoCTaTOYHO CBeTa
1 Bo3ayxa. Ho yBnaXXHEHHOCTbL M TeMnepaTypa Bo3gyxa
oTAnMyarTCcsa 60nbWIMM pa3HoobpasneM. Ha 6010TUCTbIX
TEeppUTOpPUAX — Upe3MepHOe KO/IMYECTBO Bnarwu,
B CTendAx eé 3HayuTenbHO MeHbwe. OWYTUMbl Tak-
)K€ CYTOYHblE U Ce30HHble KonebaHus TemnepaTypsbl.

Mpucnocob6neHne OpPraHM3MoOB K XMU3-
HA B YC/NIOBUAX pa3HOin TemnepaTypbl
M yBnaxHEHHocTU. BONbWMHCTBO nNpu-
CNoco6/1eEHNI OpraHM3mMoB Ha3eMHO-BO3AYLU-
HOI cpefbl CBA3aHO C TeMnepaTypon n Blax-
HOCTbIO BO3Ayxa. KMBOTHbIE CTenu (CKopnu-
OHbI, MAyKWN TapaHTyN U KapakypT, CYC/UKMN,
MbILLM-NONEBKN) NPAYYTCH OT XKapbl B HOPKax.
OT XXapKNX COJIHEYHbIX Jly4eill pacTeHus 3a-
WuLaeT MNOBLILWEHHOE UCNapeHue BOAbI
NUCTBAMMN. Y XUBOTHbIX TakUM Mnpucnocoo-
NeHneM ABngaeTCA BblgeneHune nota. CHacTyn-
NEHWEM XOMI040B MTULbI yfieTaloT B TéN/ble
Kpas, 4To6bl BECHOW CHOBA BEpPHYTbLCA Ha Me-
CTO, rAe pPoAWNuCL W rhe pafyT NOTOMCTBO.

OCO06EHHOCTbI0 HA3eMHO-BO3AYLLIHOW cpe-
Obl B H0OXKHbIX 061aCTAX Y KpauHbl 1 B KpbiMy

!

Puc. 133. PacTeHus,

ABNAETCA HeaocTtato4yHoe KO/M4eCcTBO BJla-

npucnocobusLnecs
rn. O3HakoMbTechb no puc. 133 c npumepamu K CyLLLECTBOBAHMIO
pacTeHWU, NPUCNOCOBMBLUMXCA K MOJ0OHBIM B 3aCYLLINBbIX MECTHOCTSX:
YC/IOBUAM. a —KaKTYC;

6 —CMHEronoBHUK
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Puc. 134. )KuBOTHbIe Ha

3eMHO0-BO3YLUHOI cpeabl

Mpucnoco6neHne OpPraHM3MoB K MNepepBuxe-
HWIO B HAa3eMHO-BO3AYWHONW cpege. ONA MHOTMX
XMWBOTHbIX Ha3eMHO-BO3YLLUHOI cpeabl BaXXHO Mnepe-
ABVKEHME MO 3eMHOW NOBEPXHOCTW NGO B BO3AYXE.
[ns 3TOro y HUX NOSBUNUCHL OMNpefenéHHble Npucno-

Puc. 135. MNprcnoco6neHns ceMsH
ANS NepeMeLLeHNs Ha 3HAUNTeNbHbIE
paccTosHNA

‘., :
Puc. 136. [OpHbIii KO3 My/IOH
1/4

co6neHna, a MX KOHEYHOCTU MMerT
pasnnyHoe cTpoeHue. OfHU npu-
cnocobunuce K Gery (BONK, nowapb),
BTOpPble — K MNpbhKKam (KeHrypy,
TYWKaHYNK, KY3Heuyuk), TpeTbn —
K NONéTy (NTULbI, NeTy4Yme MbllLK, Ha-
cekomble) (puc. 134). YXu, ragloku
He MMelT KOHEYHOCTEeNn M nepemella-
toTcH, u3rnbas Teno.

CemeHa W nnoAbl HEKOTOPbIX Ha-
3eMHbIX  pacTeHWA  MepemeLLarOTCA
Ha 60nbline PacCTOAHUA C MOMOLLbLIO
BETpa WM XXUBOTHbIX (puc. 135).

K »KX13HW BbICOKO B ropax npucnoco-
6unocb 3HAUYMTENbHO MeHblle opra-
HWU3MOB, TMOCKO/IbKY [ANf pacTeHui
TaM Maso Mo4Bbl, Bnarn n BO3AYXa,
a Y >KUBOTHbIX BO3HWUKaKT TPYAHO-
CTU C nepemelleHneM. Ho HekoTopble
XXVWBOTHbIE, HanpuMep TOpHble KO3/bl
MyhnoHbl (puc. 136), cnocobHbl nepe-
MeLaTbCA MOYTU BepTUKa/NbHO BBepPX
N BHW3, €CNIN eCTb XOTH Obl HeboNbLINE
HEepOBHOCTU. T103TOMY OHWN MOTYT XWUTb
BbICOKO B ropax.



Mpucnoco6neHne opraHN3MoOB K pa3nunu-
HoMy ocBeweHutwo. OAHMM M3 MpUCNoco6-
NEeHWIH pacTeHUn K pasIMYHOMY OCBELLEHUIO
SIBNSIETCS HanpaB/ieHHOCTb NNCTbEB K CBETY.
B TeHM nucTtba pacnonaratTCs ropu3oHTasb-
HO: TaK Ha HMUX nonagaeT 60/bLuUe CBETOBbIX NY-
yeli. CBeTOMOOUBLIE MOACHEXHMK N XOX1aTKa
pa3BMBalOTCA W LBETYT paHHel BECHOW. B atoT
nepuvos WM [AOCTATOYHO CBeTa, MOCKOJbKY
NNCTbA Ha IEPEBLAX B /IECY ELLE HEe pacnyCTU/NCh.
MpucnocobneHne XXMBOTHbIX K (haKTopy
OCBELLEHNSA Ha3eMHO-BO3AYLIHOW cpefbl 06u- LiBeTeHve XOxTaTKH
TaHUs — CTpPOeHMe W pa3mepbl rnas. B BECEHHEM lecy
Y 60NbLWIMHCTBA XMUBOTHbIX 3TOW Cpefbl XO-
pOLIO pa3BWUTbl OpraHbl 3peHud. Hanpumep,
AcTpeb C BbICOTbI CBOEro nonéta BuAnUT bery-
LY MO MO0 MblLWb.

3a MHOrvMe CcTOMeTUs pasBUTAS OpPraHn3Mbl HA3EMHO-
BO3JYLWHOM cpeabl nNpucnocobunuck K BO3AENCTBUID
eé haKTopoB. ®

CraHbTe nccnegoBsartensamu npmnpoasbl

MpoBegnTe HabnwgeHWe 3a YygecHbIMK NTuua-
MU YKpauHbl — amctamu. Bbl yBuauTte, Kak nnasHo
N KpacuBO NIETUT 3Ta NTuua, Kakne 6onblume y Heé
Kpbinbs. O6paTnTe BHWMAaHWE Ha AJ/IMHHbIE HOMU
3Tux nTuy. [lonbiTakTecb OTBETUTb Ha BOMPOC:
«K yemy npucnocobuancb ancTbl, MMes Takue
HOrN?».

MpoBegnTe HabAwAeHE 3a HECKO/TIbKMMN pac- o
TEHMAMW Ha3eMHO-BO34YLUHOW CPe,qbl, a Takxke ;;-:s,ﬁf&mz;&fim%
)XMBOTHbIMM, BeAYLWMMMN HA3EMHbIA 06pa3 XU3HMW.

Kakve 13 paccMoTpeHHbIX B naparpade, a takke AncT
HOBble NPUCNocob6/1eHNA OpraHN3mMoB K 06UTaHUIO
B 9TOW cpeje BaM yAasiocb 06HAPYXNUTb?

y

ByabTe 3aWMTHUKAMU NPUPOAbLI

MouTn BCeM XUBbIM CYylllecTBaM Heob6xogum kKucnopog. Ero
BbipabaTbiBalOT 3e/1EHbIE pacTeHus. MNpeanoxute, Kak coxpa-
HATb B Balleil MEeCTHOCTM YMCTOTY BO3dyxa W COoAepXaHue
KUCnopoaa B ero cocrase.
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BcnomHure,

YTO Has3blBalOT
pacTBOPOM,
pacTBopUTeENEM
1 PaCTBOPEHHBIM
BELLIECTBOM,
KaKue CBOICTBa
VMeeT Boja.
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[MpoBepKa 3HaHUI

11 Kakve 0COOEHHOCTM MMeeT Ha3eMHO-BO3AyllHas cpeja
obuTaHnAa?
2. Kak B Ha3eMHO0-BO34YLLUHON cpefe hakTopbl HEXUBOM NpUpo-
bl BAVAIOT HAa opraHn3mel ?
3. Ha npumepe HecKonbKmx pacTeHWii W >XMBOTHbIX CBOEW
MECTHOCTU pacckKaxute 06 ux NPUCcnocob/ieHnAX K 06UTaHno
B HA3eMHO-BO3AYLLUHON cpese.

4. Onuwute pe3ynbTaTbl HaGMWAEHWUA, NPOBEAEHHbLIX Bamu
no 3agaHnsam pyopukn «CraHbTe uccnenoBaTensamu npupoabi».

5. ObcyauTte B rpynne npuMepbl MOJSIOXKWTENBHOTO U OTpU-
LLaTeNbHOrO B/IUAHWA YesIOBEKA Ha OpraHm3amMbl Ha3eMHO-
BO3A4YLUHOI cpeabl 0buTaHus.

841. BogHas cpena obuTtaHus
OpraHnM3moB

N3yyeHune naparpadga NnoMoXeT BaM:

e XapaKTepusoBaTb BOAHYH cpefy 06MTaHMs OpraHM3MoB;

e MPUBOAWTbL NPUMEPBI XUTENEK BOAHOK cpeabl 06UTaHUS;

e MpuBOAUTL MpPUMEpPbl NpUcnoco6seHnii opraHn3MoB
K)XVW3HWN B BOAHOW cpege.

Oco6GeHHOCTU BOAHOI cpenbl o6uTaHusas. B BoA-
HOW cpefe Koneb6aHMa TemnepaTypbl B TEYEHUE CYTOK
M roja MeHblle, YeM B Ha3eMHO-BO34YLWHON. JTO CBA3a-
HO C TeM, 4YTO BOAA, B OT/IMYME OT BO3AyXa, Mef/leHHee
HarpeBaeTCa U OXNa)KaaeTcs.

B BoAHOW cpefe cBeTa 60/blle BCEF0 B BEPXHUX
cnoax. MNoatomy 34ecb pacnpocTpaHeHbl 3enéHble pac-
TeHUs. A rny60KOBOHbIE XXNUBOTHbIE, HANPUMepP HEKO-
TOpble PbIObl U YepBU, XUBYT Ha rNMyO6UHE HECKONbKUX
KunoMeTpoB. Tam rocrnofcTByeT Cn/jolIHaf TeMHOTa.
(Cm. «Konunky 3HaHui» Hac. 180).



A

O6utatenn BOAHOW cpeabl [Abl-
wart KWUCIopoaoM, pPacTBOPEHHbLIM
B Bofe. Ho ero B BofHOI cpefe 3Ha-
YNTENIbHO MeHblUe, YeM B Ha3eMHO-
BO3A4YLUHOWA.

B cBSi31 C BbICOKUM COfepXXaHUeMm
CONeil BoAa MOpPE M OKeaHOB CONé-
Has (eé Tak)Ke Ha3blBatOT MOPCKON).
BBoge pek,03ép, NpyLoB cofepxaHue
PacTBOPEHHbIX BELLECTB MeHbLLe. Ta-

Kne BOLOEMbI Ha3biBalOT NPECHbLIMN. O3epo CuHesup

\|

BogHas cpefa xapakTepusyeTcs 0CO6bIMU MPOSB/IEHU-
AMU TakKnx (PaKTOPOB HEXMBOI MPUPOAbl, KaK OCBELLEH-
HOCTb, TEMMNEpaTypa, coAepxaHne Bo3ayxa.

Bogpa — cpepa o6uMTaHMA MHOTMX OpPraHW3mMoB.
3 )XMBOTHBIX OpraHn3MoB BOLHOWN cpefbl 0ObIYHO Mep-
BbIMU BCMOMWUHAKOT pbl6. [LeCTBUTENbHO, BCA UX XXMN3Hb
npoxoAnT B Bode. OHM MOryT 6bICTPO MepemeLyaTbCA
B Heil Ha 60/bLUKe paccTosaHUA. ObuTaTeny BoAHONM cpe-
Abl —paku, Kpabbl, Mopckue 3B€3abl (puc. 137) —nepe-
MeLLalTCA He TOMIbKO B BOAE, HO MOTYT nepeaBuraTbecs
no AHy. Cpean >XWBOTHbIX BOAHOW cpefbl MMeKTCS
cywiectBa, KOTOpble 60/blUe MOXO0XW Ha pacTeHus,
Hanpumep kopannbl (puc. 107, c. 149). OHn npukpen-
NAKTCA KO AHY BOLOEMA.

B BOAHOW cpefie XXUBYT U TEMJIOKPOBHbIE XXUBOTHbIE
(puc. 138, c. 178).

I"..“';-' .'-/ g > ‘A v. ! r
Puc. 137. Obutarenu BogHow cpenb!
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Puc. 138. TennokposHble

>KMBOTHbIE BOJHOI cpeabl:

a—fenbnH; 6 —606€p;
B —Bblgpa

Puc. 139. XXuB0oTHble, 06UTaroLLmMe B BOAHO 1 HA3eMHO-BO3AYLLIHON Cpefax:

HekoTopble opraHu3Mbl 06MTalOT M B BOA-
HOM, M Ha3eMHO-BO34YLWHOW cpegax (puc. 139).
Ho 6onblue Bcero B BOAHON cpefe 6GakTepwuii
1 OLHOK/IETOUHbIX BOLOPOCAENA.

MpucnocobneHne oOpraHM3IMoOB K XWU3HU
W nepemel,eHnio B BogHoit cpepe. PaccmoT-
pUM, Kak npucnocobununce obutaTenn BoL0EMOB
K AblXaHUt0. PblObl U paku fbllaT pacTBOPEH-
HbIM B BOfE KWC/IOPOLOM C MOMOLLbIO >Kaobp.
KnUtbl 1 genb@uHbl XXMBYT MOCTOSAHHO B BOfE,
HO AbllWwart aTMocdepHbiM Bo3gyxom (puc. 140).
[na 3TOro XXMBOTHbIE NEPUOANYECKMN BbIHbIpUBa-
0T M3 BOAbl, YTOObI BAOXHYTb BO3AYX. JIATYLW KM
AblWaT NErKMMU Ha cyLle 1 Koxe — B Boge. Tto-
NEeHU, MOPXXU nepes NOrpy>XeHWem B BOAY Aena-
0T rNy60KNiA BAOX, Habupas B NErkue BO3QyX.

B npecHbIX BOJOEMAX Y KpanHbl XXUBYT 606pbl
(puc. 138, 6). Nx ryctas LwWepcTb MOKpPbITa
BELLECTBOM, HEMPOHMLAEeMbIM AN BOAbl. Mepbs
BOAOMNMaBalOWMX MNTUL TaKXe MOKPbITbl CI0EM
BELLEeCTB, HE CMayYMBaeMblX BOLOWA.

O6uTtaHMe B BOLHOW  cpefe  MOBAUANO
Ha CTPOEeHMe OpraHoB ABuxXeHus (puc. 141). Pbi6bl
rnepemelLaldTCs C MOMOLLbIO MIABHUKOB, BOJO-
nnasaroLime nTuybl, 606pbl U NATYW KN — C NO-
MOLLbIO KOHEYHOCTEN, KOTOpble UMEIOT MepenoH-
KW MeXAy nanbuamu. Y THONEHen n Mopxen —
LWNPOKKME nactbl. Ecnn Ha NbanMHe OHW HEMHOrO
HEeYK/It0XXne, TO B BOAe — /I0OBKME U ObICTpble.

7

a —KpoKoaun; 6 —NArylika; B —TH/eHb
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Puc. 140. KutbiBCNNbIBAOT,
4TO6bI BAOXHY Tb BO34YX

Y XKYKOB-MMaByHLOB MfaBaTe/bHble
HOXKW HanoOMWHalT BEC/A.

BogHble pacteHns (puc. 142) nornouua-
tOT HeOOX0MMbIE UM BeLLecTBa U3 BOAbI.

CemeHa porosa, pacnpocTpaHstoLLmne-
Cs N0 BOAE, MMEeOT BOAOHENPOHMLaeMble
MOKPOBbI W MYCTOThI, 3aMN0/HEHHbIE BO3-
AyXOoM. [103TOMY OHW HECKOJIbKO [Hen
[ep>KaTca Ha BOfAgE, a YXX MOTOM TOHYT.

HekoTopble BOZOEMbI, B TOM 4uCne B
YKpauHe, nepecbixatoT feToM. Nx obuTa-
TeIn OT/INYAKOTCA TeM, YTO 3a KOPOTKOe
Bpemsa YyCnesatOT [aTb MHOrOYMCNEHHOe
MOTOMCTBO W [ONroe Bpems MOryT 06xo-
AnTbCA 6e3 BOAbl B OXMAAHMM, MOKa OHa
MoAIBUTCS CHOBA.

Puc. 141. Mpucnocobnexus
YKVBOTHbIX K M1aBaHu1to
a —akKBapuymHas pbloka
CYaMCKWIA NETYLLOK; 6 —Cene3eHb

OpFaHVI3MbI Ha nNpoTAXEeHUn MHOrmx BEKOB MNpuUcno-
cobunmcb K0cobbIM (hakTopam BOAHON cpefpbl.

Puc. 142. BofHble pacTeHns:
a —Ky6bILLIKA >KEMTast; 6 —KyBLUWHKA 6enasi; B —poro3; r —CTPenomcT
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Mopckoi 4épT
(yAMnbLLMK)
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IIIE,

MpoBegnTe AOCTYyNHOE AN Bac HabnwpeHue 3a OpraHuns-
MaMy BOAHOI cpefbl. OnuwnTe MX NOBEAEHUE U NPUCNOCO6-
NleHne K (haktopam HEeXuBoi npupogbl. BawvseT nu uyenoBek
Ha UX XXN3Hb? Kak UMEHHO?

Konunka 3HaHui

B okeaHax Ha rnybuHe 6oniee 1 KM UapuT HenpornsgHas
TbMa. 34eCb XMBYT TO/IbKO T€ OpraHM3mbl, KOTOpblE NPUCMOCO-
61Mchb KNofo6HbIM yCNoBuAM. HekoTopble N3 HUX UMEKOT 0CO-
6ble opraHbl, CBETAWMECA CUHUM, 3€/1EHbIM WM XENTOBaTbIM
cBeToM. OHM OCNennsalT XXepTBy U ob6eryatot cebe oxoty.

YanButenbHble CO3[4aHUSA XXMBYT B OKeaHe Ha rnybuHe
1,5-3 KM — 3TO pbIbbl MOPCKNE YEPTU, WK YAUNBLLUKK. NX Teno
MOKPLITO WMNaMn 1 6nawkamn, pPoT OGONbLIOK W LUNPOKWMIA.
V3 cNUHHOro nnaBHUKA MOPCKOro YépTa BblpacTaeT WM HaBuca-
€T Haj XMLHOW MacTblo «yfoyka», Ha KOHLE KOTOPOiA mmeeTcs
cBeTAWwMmiica opraH. MopcKoi YEPT NCNOb3YET TaKyt «yA0uKy»
Kak npuMaHky. MoaBvXHOe cBeTAWeecs NATHLILWKO NpuBnekaeT
BHMMaHuWe OpraHW3mMoB, MPOM/biBAOWNUX MUMO YAWIbLLMKA,
aTOT OCTOPOXKHO MOATSTMBAET «Y[0UKy» KO pPTY W B ONpeesi€H-
HbIi MOMEHT CTPEMUTE/IbHO 3arnaTbiBaeT A00bIYy. Y HEKOTOPbIX
BMAOB pblb Takas «ypodka» ¢ (pOHapMKOM HaxoAuTcs B NacTu.
37K pbibbl N1aBatoT C OTKPbLITLIM PTOM.

[poBepKa 3HaHuI

1. Ha3oBuTe 0cO6EHHOCTN BOAHON cpefbl 06uTaHus.

2. MpuBeaute Npumepsbl 06uTaTeneli BOAHON cpeasbl.

3. MpuBeguTe NpMMepbl N3BECTHLIX BaM NpUcnocobieHunii pac-
TEHWIA KXXU3HW B BOAHOW cpeje.

4. Kak > >XMBOTHbIE NPMCNOCOBMINCE KXXU3HW B BOGHOI cpepe?

5. Ha npumepe HECKO/IbKMX pPacTeHWA U XXUBOTHbIX CBOEN
MECTHOCTU nccneayiite n3anuwunTe B pabouein TeTpagm nx npum-
Cnocob6/1eHnsa K>XM3HW B BOAHOI cpefe. OTO 3ajaHne MoXeTte
BbINOMHUTL, HabNAasa 3a obuTarensimm aksapuyma.

6. MoaroToBbTECH M 06CYAUTE B KNacce BbIMOSIHEHHOE 3ajaHne
«CTaHbTe uccnegoBaTensaMun nNpmpoapl».



§42. NouyBeHHas cpefa obutaHus
OpraHM3mMoB

N3yuyeHne naparpadga NOMOXET BaM:

*  HasblBaTb OCOGEHHOCTM MOYBEHHOWN cpeabl 06uTaHuA
OpraHn3mMosB;

*  NpPUBOAUTbL MpPMMEPbl 0buTaTenein NOYBEHHON cpesbl
obuTaHus;

*  MpUBOAUTL MNpPUMEpPbl NpUCNOCO6/eHnii opraHn3mMoB
KXWU3HW B MOYBEHHOW cpege.

Oco6eHHOCTM NoYBeHHOM cpeabl. [104BA — PbIX/bIiA
BEPXHWIA C/IO 3eMHOI NOBEPXHOCTW, HO MNOYBEHHAs cpe-
na 6onee NNOTHas, YeM Ha3eMHO-BO3JyLIHAs U BOAHas.
34ecb He NO6GeXulb, He NOMeTULWb, He MOMNbIBELLb.
B Heil npakTU4YeCcKKN He ObiBaeT COTHEYHOrO CBeTa U 3Ha-
YNTEeNbHO MeHbLUEe KNCNopoaa, YemM B Ha3eMHO-BO3 /Y LU -
HOW cpefe.

K OCHOBHbIM (hakTOopam, onpenensawLnum noysy Kak cpegy

o0buUTaHNS MHOTUX OpraHn3mMmoB, OTHOCATCA: BJIaXHOCTb,

TemnepaTypa, BO34YyX, 3anoiHAKLWMA MyCcTOTbl MexXAay

KOMOYKaMiu no4ysbl, Hann4dne opraHnyeckmx m HeopraHu-
YEeCKnX BeLecTB.

OpraHn3mbl MPUCNOCOBUINCH K ABVXXEHUIO U XU3HU
B TAKOW cpefe.

O6utatenu nouyBbl. ITO TOMbKO KaXXeTcs, YTO B NOY-
BEHHOWN cpefe Mano opraHW3MoB. B felcTBUTENbHO-
CTU UX 30eCb He MeHbLle, YeM B Apyrux cpepax. 3aecb
XUBET MHOXeCTBO 6akTepuii (bnarofaps UM NPOUCXO-
AT NpoLecchbl THNEHUA), OAHOK/IETOUYHbIX OpraH1M3MoB,
yepBel, HAaCeKOMbIX U UX NMYMHOK. Hanpumep, Hau-
60NbWMMM NO pasmepam XMUBOTHbIMU MOYBEHHOWN cpe-
[bl B YKpanHe aBnAOTCA cnenbiw U KpoT. Cnenbill —
TpaBOAAHOE XXNBOTHOe pasmepoM ao 20-35 cm. Kpot —
XULWHNK, NUTAeTCA NPEUMYLLECTBEHHO IMYMHKAMU Ha-
CEKOMbIX N [0XAEeBbIMU YepBAMU. Pa3mepbl ero tena
B [lBa pa3a MeHblUe, Yem y crnenbiLua.

BcnomHuTe,
YTO Ha3bIBAOT
MOYBOM, U3 Yero
OHa COCTOUT.

C nomoLLbo Kakux

OrnbITOB MO>KHO

OOHapy>KNTb BOAY
1 BO3JYyX B COCTaBe

no4sbI?
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Puc. 143. OouTaTem noysbl:
a —NNYNHKA MaiiCKOr 0 YKyKa;
6 —KpOT; B —ChNenblLL

182

O6uTaTenn MOYBEHHON cpeabl paspblX-
NAKT NoYBY, AenatT eé NPoHULaeMOiA
ANs BNaru u Bosgyxa. MepBeHCTBO B 3TOM
NMPUHAANEeXUT AOXKAEBbIM 4epBsiM. OHM
paspbIXNA0T, YA06GPAOT NOYBY M yNyyLwa-
0T NOCTYN/IeHNe B Heé BO3JyXa U BOAbI.

B nouyBe HaxoAsTCA KOPHWU pacTeHWiA,
rpn6HULbI. BakTepun npeBpawialoT oT-
Meplwune OCTaTKM OpraHM3MOB B TyMYyC,
WY NeperHoi. 3To NoBbIWaeT NA0J0POANE
MouyBbl.

Mpucnocob6neHne opraHN3MOB K XXU3HU
B nouse. bakTepum n O4HOKNETOUYHbIE Op-
raHM3mMbl HaCTO/IbKO Masbl, YTO MPOMEXYT-
KOB MeXJy KOMOYKamu Mo4yBbl, NOYBEHHbIX
wene UM BNOSHE AOCTATOYHO ANA NepeMe-
weHuns.

Y BNMHEHHOE TMOKOe TeNo A0XAEBOr0 vep-
BA M IMYMHKM MaicKoro xyka (puc. 143, a)
No3BONISIET UM  MepemMeliaTbCs  MeXay
yacTMyKaMu nouyBbl. Opyrum obutaTenam
NMo4YBbl MOMOralwT [ABUraTbCA LETUHKM,
KOTFOTKMW, BOJIOCKN Ha UX Tene.

[nsa nepemelwieHns B NoYBe KPOThbl U Cre-
noiwn (puc. 143, 6, B) porOT NOA3EMHbIE
xofdbl. Ons 3Ttoro y KpoTa nepejgHue Ko-
HEYHOCTU NJIOCKNE C KPEenKUMu KOTTAMMU,
BbIBEPHYTblI Hapy)Xy nofobHO ABYM nona-
Tam. VIMyM >XMBOTHOe aKTMBHO OTOpachiBa-
€T NOYBY B CTOPOHbI, @ 38 CYTKN MOXET npo-
PbITb X04 AnnHOW 30 M 1 6onee. Teno KpoTa
OBaJibHOE, WepPCTh U Wes KOPOTKMe, ronosa
KOHycoo6pa3Has, ywWwun no4yTun He3aMeTHbI,
rnasa KpoxoTHble, MO3TOMY 3peHue cnaboe.
Cnenbiw poeT NoYBy C NMOMOLLbIO NepegHUX
WMPOKMX 3y60B. ITO HanoMuHaeT paboTy
KOBLUA 3KCKaBaTopa.
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1 1
3peHne y obuTaTene’r MNOYBEHHOWN cpe-
Abl MI0X0€, a 'y MHOTMX BOO6LLE OTCYTCTBYET,
HanpumMmep y clenbiwa WU [OXAEBOro 4epss.
OpueHTUPOBATbLCA MM MOMOrarT opraHbl 060-
HAHUSA U 0CA3aHUSA.

[Ona obutatenei MNo4yBbl BaXHbl U BflaX-
HOCTb, W TemnepaTypa no4ysbl. OpraHusmbl
NMOYBEHHOWN cpefbl NPUCNOCOOUNNCL K UX W3-
MeHeHMAM. Hanpumep, B 3HON [OXAEBble
yepBu yrny6natTcs B noysy Ha 1-1,5 wm, rae
6onblUe BNarv n HUXe Temnepartypa.

MepeyBnaxHeHUe W nepecbixaHWe nou-
Bbl OAMHAKOBO ry6uTeNlbHbl U ANS pPacTeHWUN,
N ANA XUBOTHbLIX. OHAKO Ye/N0BEK MOXeT No-
NOXWUTENbHO MOB/IUATL HAa MOYBEHHYIO Cpeay,
ecnun Oypaet yaobpaTts NoYBy M opowaTb noce-
Bbl MO0 HacaXXAEeHUsA, YHNUTOXaTb COPHAKHU
N BpeauTenein, ocylwatb nepeyBnaXHEHHbIE
noysbl (puc. 144).

N3yuyasa cocTtaB M CBOICTBA NOYBbI, Mbl OT-

Puc. 144. BnnsiHue yenoseka
Ha MOYBEHHYIO Cpeay:

Meuanu Takoe BaXKHOe ANA PaCTeHN CBOCTBO 5 gnowienme; 6 —OCyLueHMe

noysbl, Kak nnogopoane. OHO MOBbILIAETCS
6narofaps A0XAeBbIM YepBsSM U GakTepusam,
KOTOpbIE pa3naratoT 0TMepLIne 0CTaTKN OPraHn3MoB.

CTtaHbTe nccnegosartenamm npmnpoasbl

O6paTnTe BHMUMaHWE Ha Ha3BaHWe A0X[AeBblX yepsBei. Ha-
BepHoe, uUx Hegapom Tak Ha3sanu. locne TENA0ro HOYHOro A40-
XA NPUCMOTPUTECH K OTKPbITOMY Y4acTKy nousbl. Bbl yBugute
MHOTOUYNCNEHHbIE HOPKM 1 BYTOpKU 3eM/In — pe3ynbTar XKU3He-
[eATeNbHOCTY A0XAEBbIX YepBei. BO3MOXHO, yBUANTE 1 cCammx
yepseil. Cpeaun YY4EHbIX HET €ANHOT0 MHEHWS O TOM, MoYeMy 3TK
XXUBOTHblE BO BPeEMS [OXASA NepemeLLarTcs 6avmKe K NnoBepx-
HOCTM MOYBbI Y OKa3bIBAKOTCA Ha MOBEPXHOCTU. A UTO Bbl AyMae-
Te No aToMy nosoay?

Mocne poxpa cocunTalite HOPKA W OYropku Ha OfHOM
KBaApaTHOM MeTpe y4yacTka, 4TOObl y3HaTb, CKO/IbKO yepBeli
«NOTPYAWIUCH» Ha HEM.
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Konunka 3HaHui

MouBy Kak cpeny obuTaHWs AaBHO W NAOAOTBOPHO MUccneny-
0T y4éHble. B Hawem rocygapcTee € 3TOW Uesblo B XapbKoBe
co3gaH VHCTUTYT NouBOBeAEHUSA U arpoXuMnn, KOTOpomy npu-
CBOEHO VM4 Bblgatolerocs yyéHoro, akagemMuka Anekcea Huka-
HopoBuya CokosioBckoro (1884-1959). OH pogunca u noay4vun
BbiCLLEEe 06pa3oBaHue B YkpavHe. bonee 10 neT ero Hay4Holi ge-
ATE/IbHOCTW CBA3aHbl C YKPauHOU. YUéHblii NPOBOAWA Hay4Hble
nccnefoBaHMA Noys, PyKoBoAWA nabopaTopureli NoYBOBeAEHUS,
6bln ANPEKTOPOM WHCTUTYTa, KOTOpbI Tenepb HOCUT ero UMs.

[MpoBepKa 3HaHui

DI,

|

1. Kakyto cpefy Ha3blBalOT MOYBEHHOW 1 KakoBbl €€ 0CO6EeHHOCTN?
2. MpuBegnTte npuMMepbl M3BECTHbIX BaM obuTaTeneli NovBeH-
HOIi cpepgpbl.

3. Kakve npucnoco6neHus K>XM3Hu B NOYBEHHON cpeje MMeloT
KPOThI, AOXAEBble YepBU U CENbIWN?

4. B 4ém cOCTOUT BAUSHME 4YefloBeKa Kak dhaktopa XXMBOW npu-
poAbl Ha OpPraHn3Mbl NOYBEHHON cpefbl?

5. OceHblo B Moyse BoAbl 6obLUe, YeM fieToM. ouemy xe pac-
TEHUA norsiowalnT eé MeHblle U pa3BuBaloTCA MeAJ/IeHHee,
yemM BECHOW?

6. OnuwuTe pe3ynbTatbl HabAwAeHWli, NPOBEAEHHbLIX Bamu
no 3agaHuio pybpukn «CtaHbTe nccnefoBatesiiMu NpUuposabl».

§43. B3anmocBasn mexay
opraHnamammn. Coobuiecrtsa
OpraHn3mosB

N3yyeHune naparpada NnoMoXeT BaM:

. npmeoanTb NpuMepbl B3aMMOCBS3eli Mexagy opraHms-
MaMu;
i 06BACHATL BNAUAHME Ha OpraHM3Mbl CpaKTopOB YKNBOIA

npupoasl.

B3aumocBa3n mexagy opraHuamamu. B npupoge op-
FaHU3Mbl XXMBYT HE U30/IMPOBAHO, a B OKPYXEHUU APYTUX
OpraHusmoB. [laxe cocHa, 060C06/eHHO pacTylias
Ha CKane, He ofuHOKa. E& «coceasamu» ABAAOTCA pas-
HOOGpa3Hble HACEKOMbIe, XUBYLLMNE Ha CTBOME; U3peaKa
NTULA MOXeT CecTb Ha BeTKy, 4T0Obl MepeaoxHyTb,
a KOPHW IepeBa OKPY>XeHbl 06UTaTENSAMU MOYBbI.
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COBOKYNMHOCTb OPraHU3MoB, XWUBYLWUX Ha OAHON Tep- | ' »
puTOpPUK, Ha3bIBAOT COOOLLECTBOM. o

\

Mexay opraHusmamMu B COOOLLECTBAX BO3HMKAKT
pa3Hoo6pasHble cBA3N (puc. 145). 3ayacTylo OHM CBS-
3aHbl C NMUTaHWEM OpPraHM3MoB. ITU CBA3W Ha3blBalOT
NULWEBLIMU, NN UENSAMU NUTaHUA. Hanpumep, 3ené-
Hble NNCTbA fepeBa 06befaeT ryceHunua. E€ cobefaet Bo-
pobeil, KOTOPbIN CTaHOBMTCA [06blYein scTpeba. 3anu-
Lem 3Ty Uenb NUTaHUA B NOC/ef0BaTeIbHOCTU NOTPeb-
NeHNA OAHUX OPraHn3MoB APYrUMun:

3eNEHbIN NUCT —»TyCeHnLa —»Bopobein —»AcTpeb.

Kak BUAMM, )XMBOTHbIE OpraHnU3mbl He MOTyT CylLle-

PaccmoTtpurte
CTBOBaTb 6€3 pacTUTeNbHbIX.

PUCYHOK 145.

Mocendasacb Ha fJepeBe, rpubbLI-TPYTOBUKU WUCNOMb-  O6bACHWTE, KakKue
3YIOT €ro Kak MecTO MPWKPEnaeHns N UCTOYHUK NuTa-  B3aMMOCBA3N MeXKay
TeNbHbIX BelwecTs. pub HaHOCWUT Bpef AepeBy, UCTO-  OPraHusMamm uinio-
L1ya5 €ro v yCKopsis OTMUpaHue. Mo3ToMy TpyToBuKN —  CTPPYIOT #306pa-
HacTosALLMe napasuTbl.

>KeHusia, 6, B, T, [, €

Puc. 145. CBsi3n Me>K/y opraHu3Mamu:
a) nyena —UBeTOK; 6) neB —3e6pa; B) rpnb-TPYTOBNK —EePeBO;
r) ryceHuya —pacTeHue; ) mTuua —nTeHUbl; €) 6epésa —noa6epé3oBnk
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A Kakue CBfA3M CYLLeCTBYIOT B Nlecy Mex-
Ay 6enKoi 1 nocemM? 3TN XXUBOTHbIE MUTAKTCA
pasHbIMUW pacTeHMAMM, KOpMa B necy A8 HUX
[0CTaTO4YHO. B 3TOM nprmMepe opraHu3mbl CO-
CYLLECTBYHOT M He BAUSAKOT APYr Ha gpyra.

B xenyake TpaBOSAHbIX XUBOTHbIX XXWUBYT
bakTepumn, NOMoraroLLve nepesapuBaHuio NaoT-
HbIX CTebneit pacTeHuin. bakTtepuu obnervatoTt
XMBOTHbIM MWLLEBapeHME, a caMu MoMy4arT
M MeCTO 06MTaHUS, U NUTaTeNbHblE BELLECTBA.
CnepoBatefibHO, COCYLLLECTBOBaHME TPaBOALHbIX
XMBOTHbIX N 3TUX GaKTepuii B3aMMOBbITOAHO.

KyKyWK®, Ha HECKOMbKO MecsueB npu-
netalouiMe K HaM M3 TEMNAbIX MeCT, — OAHM
13 caMblX MOJE€3HbIX NTUL, neca. OHM YHNUYTO-
XalT MHOXeCTBO BpeauTeneil. Kykyuika cbe-
faeT fo 100 ryceHuL, B AeHb, B TOM YUC/E U TEX,
KOTOpbIX He eaAT Apyrue ntuubl. OT 3TOro necy
6onblas nonb3a. Ho KyKyLIKa nogknagbiBaet
CBOM fAillya B rHé34a MEeKMX HACeKOMOSALHbIX
nTuy,. MTeHubl KYKYLW KK, nogpactas, Bbibpa-
CbIBalOT M3 rHe3da NTEHL0B CBOMX HOBbIX PO-
anTeneit. To ecTb CBA3M pacTeHU U KYKY LKW
B3aMMOBbITOfHbI, TOrAa Kak Ans NTEHLO0B, BbIOPOLLEH-
HbIX U3 THe3[a, OHW BPEeAHbI.

|_|pl/l COBMECTHOM cCylieCTBOBaHUN MeXAay opraHnamamu
BO3HMKAKT pa3/iniHble B3aMMOCBA3N.

Kak opraHu3mbl npucrnocabnmBalTcd K COBMECT-
HOMYy o6uTaHui. [NAd MUPHOro COCYLLEeCcTBOBaHUA
Ha o0LLei TeppuTOPUN Yy OPraHM3mMoB CHOPMUPOBaNnCh
pasnuuHble npucnocobneHus. Hanpumep, pacTeHuUs
neca pactyTt dpycamu. BepxHuin fapyc o6pasytoT
[epeBbs, CPEAHUIN — KYCTAPHUKN, HUXKHUIA — Tpasbl.
Takoe pacnofioXXeHuwe Crnoco6CcTByeT MNOCTYMN/IEHUIO
CBeTa K pacTeHuUsM Kaxaoro apyca (puc. 146).

ApYyCHOCTb pacTeHuii neca — nNpumep NPUCNOcCo6/eHns
K COCYLLLECTBOBAHUI pPaCTUTE/IbHbIX OPraHM3MOB.



PacTeHuns, pacTylime Ha OAHOM y4yacTKe,
LBETYT M 06pa3ytoT NNoAbl B pa3HOe BpeMS.

HekoTopble pacTeHMS UMEKOT NPUCNOCO-
0neHna, 3awuuiaroLme nx oT noegaHus
XXUBOTHbIMMW. Y 60SIpbILWIHMWKA U LWINNOB-
HMKa — 3TO KOMKUYKW, Y KpanuBbl —
Xandume BOMOCKKW, Yy nwbOUCTKA —
BEWleCTBa C 3amaxom, OTAYyrnBarLWmm
HaCeKOMbIX.

Y XWBOTHbIX TaKXe ecTb pa3H006-
pasHble NpUcnocobneHns ans COBMECTHOTO
obuTaHns. Hanpumep, XuWlWHble NTULbI
coBa MK ACTpebd O0XOTATCS Ha MENKuUX
XXMBOTHbIX, HO COBa 3TO AenaeT HOYbto,
a acTpe6 — AHéEm. CnepoBaTenbHO, OHU
He MeLLaloT NUTaTbCA APYT APYrY.

HekoTopble LWAANOYHbIE TpubOLI pac-
TYT BO3/e ONpefenéHHbIX AEepPeBbeB: MOA- Puc.
OCMHOBMK — MOJ OCWHOIN, noabepéso-
BUK — nof 6epésoii. ITO He cnyyainHo,
BeAb UX FPUOHMLbI ONMeTaldT KOPHU 3TUX
fepesbeB. TakuM cnocobom rpné nony4vaer
OT [epeBa OpraHMYeckne BeLECTBa, a cam
obecneymBaeT ero BOJON W HeopraHuye-
CKMMW BellecTBamun. [1o3aTomy nogo6Hoe
COCE/ICTBO BbIFOAHO M FpUby, 1 Aepesy.

Kny6eHbKOBble 6aKTepun pasmelarT-

BepxHwii
Apyc

CpepHwii
Apyc

HwxHMin
Apyc

. fpycHocTb neca

CA Ha KOpPHAX pacTeHun n obecneyusaroT Puc. 147. KopeHb cou
NX >XWU3HEHHO HEeo6X0AMMbIMM aToMaMu C 6aKTepUsIMM B KNyO6eHbKax

HutporeHa (puc. 147).

CrtaHbTe nccnegosartenamm npmnpoasbl

MpoBeanTe 3KCKYPCUO BO/IN3N LUKO/bI C LEefbi0 BbISBUTD:

1. Kakue pacTteHus npomspactalT psagoM CO LUKO/ON?

2. Kakne pacTtutenbHble coo6wecTBa MOXHO BCTPeTUTb
BO6NN3M LIKONbI?

3. CBolicTBEHHA /I OOHAPY)XXEHHOMY CO06LLLEeCTBY APYCHOCTbL?
4. Kak pacTeHMss npucrnocobusmcb K COBMECTHON >KU3HU
B coobLlecTBe?

5. MNMoarotoBbTe OTYET 06 IKCKYPCUN U Npe3eHTaLmio pesysnbTa-
TOB 3KCKYPCUW B K/lacce.

.

N\
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BcnomHuTe

M Ha30BNTE
obuTaTenen neca,
BOZ0EMa, Mons,
caja.

188

7.

[poBepKa 3HaHuI

1. Yto Ha3bIBaOT CO06LLECTBOM?

2. Kak pasHble pacTeHus1 COCYLLeCcTBYIOT B cOobLlecTBe?

3. Kak XuBOTHbIEe NpucnocabnmBarTCA K COBMECTHOMN XXU3HU
B coobuiecTBe?

4. Kakve npymepbl B3aMMOBbLITO4HOIO COCYLLECTBOBAHUSA opra-
HW3MOB BaM W3BECTHbI?

5. OnuwunTe BO3MOXHble B3aMMOCBA3M MeXAy OTAes/IbHbIMU
opraHmMaMamun mn3 npeasioXXeHHoro nepeyHs: Ky3HEUUK, lC||y6,
Knesep, CnHuda, rpadv, rniweHvua, ryceHvua, cosa, MblLlb.

6. Kak Bbl NOHMMaeTe BblpaxkeHue: «JIMWHMX OPraHn3MOB B Npu-
poAde HET — MPUPOAE HYXKHbI BCE»?

§44. DKocucTtemsbl

M3yueHune naparpada nomMmoxeTt Bam:

e HasblBaTb COCTAB 3KOCUCTEM;

e MpUBOAWUTL MNPUMEPbLI MPUPOAHBLIX U UCKYCCTBEHHbIX
3KOCUCTEM;

e 06BACHATHL POJib PACTEHUIA, XXMBOTHbIX, FPUGOB, GakTEpPUit
B 9KOCUCTEME.

MoHsATMe akocucTembl. OpraHM3Mbl XXUBYT Ha ornpe-
NeNEHHOW TEPPUTOPUMN, HAXOAATCA NOA BAUAHUEM (haK-
TOPOB CpeAbl, B3aMMOAENCTBYOT MeX /1y CO60M U BAUAKOT
Ha cpedy. Tak o6pa3ytTcsi akocuctembl (puc. 148).

3dkocuctemy 06pa3yldT OpraHuU3mbl, KOTOpble XXUBYT
Ha o6uwen TeppuTOpUN, B3aMMOLENCTBYIOT MeXAy cob0
N co cpepoi obuTaHus.

OpraHun3Mbl 3KOCMCTEM MOAPA3AENAT Ha TpU rpyn-
nbl. K nepBoii npuHagnexart pacteHus. OHM obpasytoT
opraHuM4yeckme BeliecTBa M ob6ecrneymBarwdT UMK CcebA
M Apyrue opraHn3mbl. Mo3aToMy UX Ha3bliBalOT NPON3BO-
anTensamu. BTopyto rpynny cocTaBnflT, KaK NpaBuo,
XNBOTHble. OHM NOTPe6AAT roTOBble OpraHuye-
CKue BelecTBa, MOCTynawwWme K HUM C pacTUTENbHOM
N XUBOTHON nuwen. 31o noTpebutenn. MHorme suabl
6akTepuii U rpuboB Mony4varT BeLecTBa WU 3HEPruto
ANS CBOEro CyLl,ecTBOBaHMA, pasfaras ocTaTKuM oTMep-
WX OPraHM3mMOB. MIX OTHOCAT K rpynne paspyLumnTeneii.



Mponssogutenun
(pacteHus)

MNoTtpebutenn

dakTopbl cpegbl (>KMBOTHbIE)

Paspywmntenu
(6akTepuu, rpuobsbl)

Puc. 148. CocTaB 3KOCUCTEMbI

PacTeHusi, XMBOTHbIE, TPMObLI U BaKTEepUn B IKOCUCTEME '

B3aMMOCBA3aHblI. P

MprpoaHbIMK 3KOCUCTEMAMU ABNAIOTCA NeC, PeKa,  [opucyHKy 149
03epo, 60noto, ctenb. OHM BO3HWKAN ECTECTBEHHLIM  03HAKOMbTECh Cpac-
06pa3omM. CyLlLecTBYHOT WCKYCCTBEHHble 3KOCUCTEMbI,  TEHUAMU Pa3HbIX
MX CO3[aéT YenoBeK. Hanpumep, napk, UBeTHUK, none, APYCOBNECA, NpuBe-
cafl, BOZOXPaHUANLLE. [UTe COOCTBEHHbIE

MpuMepbl NPUPOAHBLIX 3KOCUCTeM. JleC — 3T0 06- MPAMERb!.

LWWPHbIA Yy4aCTOK 3eM/IKM, Ha KOTOPOM pPacTyT 6/13KO
pPacnonoXeHHble AepeBbs U ApYyrue pacTeHus, a Takxe
rpu6sl (puc. 149). B necy obutatoT pasinyHble XUBOT-
Hble (puc. 150, c. 190).

PaccMoTpuTe >XMBOTHBLIX fleca Ha pucyHke 150.
O6paTnTe BHUMaHWe Ha OKPacKy NOKPOBOB TeNa XXUBOT-
HbIX. MpeobnafaloT LBeTa INCTBbI U CTBOJIOB JIECHbIX
fepeBbeB. 3TO MO3BOJIAET XMBOTHbIM MaCKMpPOBaTbLCSA
M 0CTaBaTbCA HE3aMeTHbIMW A1 BpParos. ¥ nNTuu neca —
KOPOTKME KPbl/ibA U AJIMHHBINA XBOCT, YTOObI 6bI/10 1ErKO
netatb Mexay fepeBbiMU. MHOrve XWBOTHbIE UMEIOT
KOrTW, YTO6bI N1a3UTb MO LEPEBLAM.

» ) “‘0 Y P - ).
4 % 30 ¥ 635 5o oA
% L Av-

Puc. 149. PacTeHusineca: a —iy6; 6 —OpeLLHUK; B —NlaHbiLL
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Puc. 150. ObrTaTemneca: a —anKuii KabaH; 6 —Nocb; B —KNECT; r —6enka

BcrnomHuTe,
Gnarofaps Kakomy
ABNEHUIO KUCNOpPOoA,
nonajaeT B 03epo.

O3epo TakXXe OTHOCUTCH K MPUPOSHbLIM 3KOCUCTEMAM.
KonnyectBo cBeTa 34eCb YyMeHblUaeTcqd C rnyOuHON.

Y 03epa CBOSI «APYCHOCTb». PasnnualoT TpK yyacTKa:
NpUOpPeXHbIn, BOAHOE NPOCTPaAHCTBO U AHO. B npefenax
KXAO0ro y4yacTKa XXWBYT OnpefenéHHble OpraHu3Mmbl.
Hanbonee 3acenéH pacTeHMAMU MPUOPEXHbIA Yyua-
CTOK 03epa. TUNUYHBLIMWU PaCTEHUAMU ABMAKOTCA amp
M KanyXxHuua. bnarogaps Xopowo pa3BUTbIM KOPHAM
OHW 3aKPENNATCA BO BNaXXHOM rpyHTe 6epera BOA0EMa.
Cpean BOAHbLIX pacTeHUin HaxogAT YKPbITUE NINYUHKN
6eCrno3BOHOUYHbIX XWBOTHbIX (Hanpumep, HaceKOMbIX,
HEKOTOPbIX MOJITIOCKOB) U MasibKu MHOruX pbi6. BogHoe
MPOCTPaHCTBO 03epa rycTo HaceneHo OAHOKNETOYHbLIMU
pacTeHUAMU W XXUBOTHbIMMW, Pa3HOO0Opa3HbIMU MHOrO-
KNeTOYHbIMM OpraH1M3mMamm, NpenmyLLecTBEHHO pblbamu.

Ha fHe 03epa, pekn MOXXHO YBUAETb ABYXCTBOPYATbIX
MONOCKOB. OHW WMHTEPECHO MNUTAKTCA, MpoKavyunBas
BOAY Y nony4vas W3 Heé 4acTUYKM nuwmn. A camu

a
Puc. 151.>KnBOTHble 03epa: a —kapn; 6 —BofoMepKa; B —MON/OCK 6e33yoKa
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Puc. 152. PacTeHns o3epa: a —anp; 6 —KyBblLLIKa METTas

ABNAOTCA NULLEN ANA HEKOTOPbIX pblb U NTuy. Tak co-
CYLLEeCTBYIOT OpraHu3Mbl BOAHON cCpefbl B 3KOCUCTEME
o3epa (puc. 151, 152).

NckyccTBeHHble akocucTembl. B oTnnyme ot npu-
POAHbIX, UCKYCCTBEHHbIE 3KOCMCTEMbI CO3f4aHbl U MOfA-
[EePXXMNBAKOTCS YEI0BEKOM.

MprMMepaMn  UCKYCCTBEHHbIX 3KOCUCTEM SIBAAKOTCA
none n cag. Mone — 6GONLLWON y4yacTOK 06paboTaHHOM
MOYBbI, Ha KOTOPOM BbIpaLLMBatOT KY/IbTYPHbIE PacTEHNS.
MweHnya, KapTodenb, POXb, rpeynxa, KyKypysa, CBEKNa,
MOACO/IHEYHUK — OCHOBHbIE KYNbTYpPHbIE MONeBble pac- Mone
TeHUs. VX NoTpe6nsieT YenoBeK U AOMallHMe XMBOTHble,  MOACONHEHHNKOB —

Kakue eLé opraHn3Mbl UMeTCA B 3KOCUCTEME MONs? VICKYCCTBEHHAA
aKocMCTeMa

KynbTypHble pacTeHNUsas — pacTeHus, KOTopble 4YenoBek
BblpawiMBaetr ANA MONYYEHUA U3 HUX onpefeniéHHbIX
npoAyKTOB. &

Kpome KynbTypHbIX pacTeHWUI, Ha MONSAX pacTyT COpPHA-
Ku. XKXUBYT B NOSe N XXNBOTHbIE: pasHOOOpasHble Hace-
KOMble, MOMeBble MbILWW, CYCNUKU, XUBOTHbIE NOYBbI
(puc. 153, c. 192).

B akocucteme cafa npeobnafatoT LepeBbA UAN KY-
CTapHUKMW, UX BbICAXXWBAET Ye/N0BeK AN MONYyYeHUS
BKYCHbIX W None3Hbix nnogos (puc. 154, a, 6, ¢. 192).
ABGNOHMN, BULIHW, YepewHW, CIUBbl — MI0OA0BbIE fepe-
BbSl YKPAUHCKNX CafoB.
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Puc. 153. PacTeHusi v obuTaTenm nons: a —MLweHnua; 6 —MmaKu;
B —M0N€eBast Mbillb; I —CBEKO/bHbI [ONTOHOCUK

Puc. 154. PacTeHWs 1 06U TaTeM Ccafa: a —UepeLLHs; 6 —CMOPOAVHA;
B —G0>Kbsl KOPOBKA; I —nyena

o |

BuLwHéBbIN cag

192

ManuHa, BWHOrpag, CMOPOAWHA, KPbDKOBHUK —
npuMepbl CafoBbiX KyCcTapHUMKOB. Kak 1 B none, B ca-
fax BCTpeyatTCca COPHAKMN. V3 XXMBOTHbLIX TaM 60nbLUe
BCEro HacekombIx (puc. 154, B, 1) u ntuy,

Monb3y cafam NPUHOCAT 60XbU KOPOBKU U NYENDI.
PacTeHMAM MOMA HaHOCAT Bpef KOMOpPaACKUe XKYKMK,
[JONTOHOCMKKN, 6abouka 6ensHKa KanyCcTHas, MMUYUHKK
ManCKOro XXyKa u gpyrux Hacekomblix. [lepeBbsa B cagy
CTpajaroT OT T/IU, XXYKOB-IMCTOEA0B, MaCKMNX XYKOB,
NNYNHOK AGIOHHOM NA0LOXKOPKMN.

Konunka 3HaHui

B pactutensHom Mupe okeaHOB npeob6najalT BOAOpPOC-
nu. Bopgopocnb namuHapuio (€€ Takke Ha3blBalOT MOPCKON
KanycTton) ynotpe6nsioT B nuwy. B eé coctaB BXoAUT opraHu-
Yeckoe BeLLeCTBO, cofepxallee aTombl lMopga, KOTOpPbIi
)XM3HEHHO Heobxogum u4enoseky. [Mo copgepxanuio Mopa
MOPCKOIi KanyCcTe HeT paBHbIX.



=
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[MpoBepKa 3HaHuI

1. Kakoii cocTaB umeeT akocucTema?

2. Ha kakve rpynnsl nogpa3gesigaT 3KOCUCTEMbI?

3. Kakune cBA3M CyLLLeCTBYIOT MEXAY XUTeNAMU 3KOCUCTEM:
a)neca,6)osepa?

4. Kyga B 3KOoCUCTEMe Jjieca uMcyesalT MpoLUsorogHAs Tpasa

1 onasLuas NCTBA, OCTATKN YMEPLUUX XXUBOTHbLIX?

5. MNpuBeguTe npuMepbl NCKYCCTBEHHbLIX 3KOCUCTEM.

6. KakoBoO 3HayeHne NCKYCCTBEHHbLIX U NPUPOLHbIX 3KOCUCTEM

B NMPUPOLE W XN3HU YesioBeKa?

7. MNonb3ysAcb TekcTom naparpada M AOMNOSHUTENbHbIMU UC-

TOYHUKaMW, MpUBEeAUTE MPUMEPbLI OPraHN3MOoB, HaCENALNX

pa3Hble Apycbl fieca.

YUYEBHbIV NPOEKT «BbIPALVBAHWE
CAMOI'O BbICOKOI'O BOBOBOIO PACTEHUA»

Llenb: BbIACHUTb YC/I0BUSA, NPU KOTOPbIX B KIacce MOXHO Bbl-
pacTnTb camoe BbiCOKOe 6060BOe pacTeHune (Hanpumep, ropox,
coto, thaconb).
[ N5 BbINONHEHNSA NPOEKTa BaM NOHaL00ATCA: npopoLLeHHble
6060Bble pacTeHust (MX Bbl NOSYYUTE OT yUUTENS), pasHble NoYBbl,
AWK UM Ba30HbI, B KOTOPbIX ByfeTe BblpallMBaTb pacTeHusl.
MpoAoMKUTENbHOCTb MPOEKTHON AeATeNbHOCTU — HECKO/IbKO
Hefenb. MpoekT nyylle BbINOMHATL rpynnamu.
Bam Heo6xoanMo 6ygeT ¢ NOMOLLbI0 3KCMEePUMEHTA NPOBEPUTL
B/IMSAHWE Tenna, cBeTa, BOAbl, NIOAOPOAHOCTM MNOYBbI HA Bbl-
paliMBaHme caMoro BbICOKOro 6060BOro pactexHus. 8 3Toro
Bbl 6yeTe BblpallyBaTh pacTeHUs Ha pasHbIX No4Bax, Npu pas-
HOM ocBelleHun, byaete NoaMBaTb pasHbiM KOMYECTBOM BOAM
1 NnpoBOANTb HabnwaeHus. Takke Hago 6yaeT n3MepuTb U 3a-
dmkcmpoBaTtb pe3ynbTaTbl IKCNEPUMEHTA, YCN0BUSA, NPU KOTO-
pbIX pacTeHns pacTyT.

Xop paboTbl Hag NPOEKTOM
1. Cospaiite rpynny n3 4-5 04HOK/IaCCHNKOB.
2. O6cyauTe B rpynne, Kakue ycrioBus pocta 6060BoOro pacrte-
HusA 6yaeTe nccnepoBaTb, Kak byaeTe uUKCMpoBaTb pe3ybTaThl
HabMIAEHN N N3MEPEHUI BbICOTbI pacTeHWi (C MOMOLLbIO Ta-
6nmy, otorpacuii nT. n.).
3. Pacnpegenute 0653aHHOCTM MeXAy yvyacTHUKaMu rpymnnbl
1 BbIMONHANTE NPOEKT.
4. TlonyyeHHble pe3ynbTaTbl 06CyaMTE B rpynne.
5. MoarotoBbTe KOMMbIOTEPHYK MpPEe3eHTaLMI0 BbIMNOMHEHUS
NpoeKTa 1 NoNyYEHHbIX Pe3y/ibTaToB.
6. OueHuTe paboTy Bawei rpynnbl U CBON /NYHBIA BKNag
B BbINOJIHEHME NPOEKTa.
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' TecToBble 3aiaHNS
K Teme 2 rnassbl

1. Kakoii psg o6pa3oBaH NMWb Ha3BaHMAMMW OPraHM3mMoB?
A neTyx, ckana, KambiLl B Ky3Heuuk, ConHue, anct
b naHpabiw, oca, kapacb I KyKywwka, 6GUHOK/b, NECOK

2. YKaXuTte psf, B KOTOPOM NepeyvyncneHbl ceolictea
OpraHM3moB.

A 3ByK, 6/1ecK, nuTaHue

B 06bemM, 6UHOK/b, NECOK

B myxa, JlyHa, nebeab

I pocT, pa3apaxunmocTb, ABUKEHNE

3. YKaXxunte HauMeHbLUY YacTb OpraHn3mMa pacteHus.
A opraH B knetka
b uBeTok " nncTtok

4. Yto obwero y gatnia, Kocynu, Cbipoexku, enn?
A nuTatTca pacteHusasmMu
B akTuBHO ABUralTCA
B xuByT B iecy
' 06pa3ytoT opraHnyeckue BeLLecTsa N3 HeopraHMyecKumx

5. Kakoe BelecTBO HEOOX0AUMO pacTeHUAM 419 AblXaHUA?
A Boga B xnopodchmnn
b kucnopog I yrnekucnblin ras

6. Mo KaKOMY NPU3HaKYy XXUBOTHble OT/IMYalTCS
OT pacTeHun?
A palT NoTOMCTBO
B pearvpytoT Ha pasgpaxeHue
B nuTatoTCs roToBbIMU OPraHUYecKMMU BeLLeCTBaMM
I 06pa3yloT opraHMYyeckme BelecTBa U3 HeOpraHn4yecKnx

7. YcTaHOBUTE COOTBETCTBME MEXAY rpubamu
W rpynnamMu, K KOTOPbIM OHU NpuHagiexar.

Mpno6 Mpynna rpn6os
1 macnéHok A napasnTbl

2 TONOBHA b apoButbie

3 Myxomop B cbepobHblie

[ O4HOK/EeToYHbIE

8. Kakue opraHu3mbl obecneynBalT KNCIOPOLOM
Xutenem Hawen naaHeTbl?

A rpubel B 3enéHble pacTeHus

B XULWHWKK " TpaBoOAAHbIE XNBOTHbIE

9. CBeT — BaXHbIl hakTop cpepbl. Kakoe 6umosiornyeckoe
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sAB/IeHUEe NPOUCXOAUT TOJSIbKO Ha CBeTy?
A pBmxeHne
b gbixaHne
B o6pa3oBaHne B pacTeHUAX OpraHn4yecKnx BeLLEeCTB
N3 HeopraHnyeckunx
" ncnapeHue oAbl

10. YcTtaHOBUTE COOTBETCTBUE MEXAY OpraHM3mMom u ero
npucnocobsieHnemM KX0/I04HOMY BPpeMeHU roja.

OpraHusm MpucnocobneHune

1 éx A cbpacbiBaeT IMcTBY

2 auct B BnagaeT B CnsAuKy

3 mnBa B ynetaet B Ténnble kpas

[ M3MeHseT okpacky mexa

11. YKaxXnte NCKYCCTBEHHYI 3KOCUCTEMY.
A 6onoTo B cag
B ctensb I nec

12. OgHa n3 rpynn opraHn3mMoB B COCTaBe 3KOCUCTEMDbI
Ha3blBaeTCA NPON3BOAMNTENAMU. DTO:
A b6akTepun BXUBOTHbIE
B rpu6sl [ pacTteHuns

13. YKaxuTe 3HayeHune rpuboB B IKOCUCTEME.
A paspyLwialoT ropHble nopogbl
B o6pa3yloT opraHnyeckune BellecTsa
B cnyxaT kKopmom ans 3sepei
I BbIAENAIT KACNOPOL

14. Kakue 0CO6eHHOCTU XXNBOTHbLIX Jieca NO3BONAIT UM
ocTaBaTbCA He3aMeYeHHbIMU Bparamm?

A MMeIoT 3alWNTHYI0 OKPaCKy

b n3palT rpomkue 3ByKu

B BblAeNA0T BellecTBa C HEMPUATHBIM 3arnaxom

" NMpUHMMAIOT yrpoXkatoLLyo nosy

15. YkaxuTte psafg, o6pa3oBaHHbIii HA3BaHMSAMMW TONbKO
Xutenen osepa.

A pak, AenbguH, Cbipoexka B poros, 6e33y6ka, nety

B lwyka, Ky3HeuunK, psicka I naHapiw, K1T, BOAOMEpPKA

16. YcTaHOBWTE COOTBETCTBME MEXAY XUTENsiMK caja
W rpynnamMmy OpraHM3MOB, K KOTOPbIM OHU MpuUHagiexar.

O6uTtaTtenu caga pynna opraHn3mMoB

1 BUWLWHSA, A6N0HS A nonesHble HaCeKomble

2 nuyena, 60Xbs1 KOPOBKa B copHsakn

3 nebepga, nbipei B nnogzosble nepesbs

4 A6N0HHas N0O0XOPKa, I Hacekomble-BpeauTenm
MaliCcKmnii XyK [ nonesHble NTULbI
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[TTABA I

3EMNY — NNAHETA
CONMHEYHOW
CVCTEMDbI

TEMA3

UenoBek
Ha nnaHeTte 3eMns



YeAoOBEK — 4YOCTb NPUPOADI
SKOAOrnyeckue npodAemsl
U UX peLlueHune

OXpaHO NPUPOADI.
KpacHasa KHura

3anoBe AHUKU, 3AKA3HUKU,
HALUOHAABHbIE MNAPKU



8 45. Uenosek — 4yacTb Npupoabl

N3yuyeHne naparpaga NOMOXET BaM:

*  MpMBOAMTb MPUMEpPbl BAWAHWA YesloBEKA Ha npupoay
M NpUpoapbl Ha YenoBeka;
e 0ODBACHATb CBA3b YesioBeEKA C MPUPOLOIA.

CBsi3b 4enoBeka ¢ npupogoii. ogob-
HO [APYrMM >KUBbIM CylLlecTBaM 4esl0BeK
AbILUNT, MUTaeTcsd, pacTéT, pasMHOXaeT-
cA 1 ymupaeT. Ero XusHb, Kak U XXWU3Hb
APYTUX OpraHn3moB, 3aBUCUT OT YCNOBUI
npupoabl — [0CTaTOYHOro KO/M4yecTBa
nuwm, Bo3gyxa, BoAbl, CBETA M Tenna.

OfHaKo TONbKO 4enoBeK Brafeer fA3bl-
KOM, MbIC/IUT U CO3HATEIbHO BbIMOJIHAET pa-
60Ty. OH XXUBET B OKPYXXEHUU TeN NpUposbl
N B3aUMOJENCTBYET C HUMW.

Mpupofda BNUAET Ha pacceneHue noaei
Ha 3eMHOM Lape. Tak, B paloHax NoatCoB,
rfe BNacTBYKOT HU3KMe TeMnepaTypbl 1 nég,
HeT YC/MI0BUIN ANa pocTa M pasBuTUA pacTe-
HUA N XXWUBOTHbIX, NPOXWUBAHWUA NHOAEN.
B61u3n akBatopa, rae 3eMHas noBepxHOCTb
nosiyyaet Hambonbllee KOMMYECTBO Tenna
M Bnarn, HUKorga He ObiBaeT 3UMbl K Oyp-
HO pa3BmBaeTCs pacTUTeNbHOCTbL. Hambosnee
KOMMDOPTHbIEe YCNOBUSA ANS XXU3HW YenoBekKa
Ha PaBHUHHbIX TEPPUTOPUAX C YMEPEHHbIM
KO/IMYEeCTBOM Temna u Bnaru.

B ApeBHOCTM YeN0BEK NOMHOCTLIO 3aBUCEN
OT NpupoAbl. B npupose OH Haxo4un pacTe-
HUA NS NUTaHWA, [06bIBaN MSCO, OXOTACH
Ha 3Bepeit 1 NTuL, NoBWUA pblby. C TeyeHn-
€M BpPeMEHW YeNoBeK OKYNbTYpPWUS pasnny-
Hble pacTeHWs, TO eCTb Hay4unICca BblpaLLn-
BaTb MX Ha cneumnanbHoO oTBEAEHHbLIX N 06pa-
60TaHHbIX yyacTkax 3emnu (puc. 155). Te-
nepb Yes0BEK pa3BOANT pasHOOOpasHbIX J0-
MalHNX >XUBOTHbIX (puc. 156), noatomy

Puc. 155. CopTasionok,
BbIpaLLEHHbIE YE0BEKOM
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BCerga MMeeT MACO, MOJIOKO, AL ANA CBOe-
ro nuTaHuns.

3 ecTecTBEHHbIX WCTOYHMKOB YE€NOBEK
nonyvaet Bogy. bonee Bcero mpecHom BOAbI
NAET HA OPOLLEHME MO N HYXK bl NPOMbILL -
NEHHbIX NPeanpuUATUIA. Ha Nn4yHble HYXAbl
Ye/loBeK UCMNO/b3yeT €€ 3HaUYNTEeNbHO MeHbLUe
(puc. 157).

Bbl yXe 3HaeTe, 4To A4 CBOEro CyLiecTBo-
BaHWA 4YeNoBEK [O/IKEH MOCTOAHHO BAbIXaTb
BO34yX. Vmetowmiica B HEM Kucnopos —
XW3HEHHO HeobxoAMMOe BellecTBO. Ero Bbl-
pabaTblBatOT 3eN€Hble pacTeHuns. be3 Bo3ayxa
YeNl0BEK HE MPOXMUBET N HECKOJIbKUX MUHYT.
MTakK, cyuwecTBoBaHMe 4enoBeKa 3aBUCUT
OT BAWAHMA  ECTECTBEHHbIX  (PAKTOPOB.
Kak 1 Bce XWBble CyLlecTBa OH poXJaeTcs,
pacTéT 1 pa3BmBaeTCs, OCTaBnAeT NOTOMCTBO.
JT0 f0Ka3blBaeT, YTO Ye/I0BEK ABNAETCA Ya-
CTblo Npupobl. OH XXUBET U CyLL,eCTBYeT Mo eé
3aKOHaM.

Puc. 156. Kponuku
pasHbIX NOPOA

Puc. 157. VICNONb30BaHMe BOAb! YE/I0BEKOM
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UenoBek — 4acTb XMBOW Mpupogbl, OH XWBET B NpUpoa-
HOW cpefe, 6epéT N3 Heé HeobXo4NMbIE AN XKUIHU NULLY,
BO4Y, BO34yX. YenoBek u npupoga — OAHO Lesoe.

MiameHeHna B npupone, Bbi3BaHHble AeATE/IbHO-
cTblo uenoseka. Bo BpemeHa, Korga u4enosek nos-
HOCTbIO 3aBMCEN OT MPUPOAbl, OH 6pan y Heé CTO/bKO,
CKO/IbKO HYXHO 6bln0 gns npoxusaHusa. C pasButnem
X038MCTBA MPOU3OLINN  U3MEHEeHWUs, OTpasuBLUMECS
Ha COCTOSHUM MPUPOLHOW cpefbl. Ha 3HauYuTeNnbHbIX
TeppuTopuAX OblNM BbIpyO/EHbI fleca, OCYyLeHbl 60/10Ta,
4YTO NPWBENIO K ONyCTbIHMBaHMIO 3emenib (puc. 158).

BonbLwmne nnowaan 3aHAIv ropoja C NPOMbILLIEHHLIMA
NpeanpuATUAMK, B pasHbIX HanpasfeHUAX nponernv Ao-
porn u3 acanbta n 6eToHa. MoLLHble MallUHbI paspyLua-
tOT 3eMHYI0 NOBEPXHOCTb, A06bIBAA M0/IE3HbIE UCKOMAaeMble.
[nsa cBOMX HYXA NHOAW BbINNABAAKT MeTan/bl, NPOM3BO-
[AT pas3Hoobpa3Hble OblTOBblE MPUOOPBI, CTPOUTE/IbHbIE
maTepuanbl, NJacTMaccbl, TKaHW, NPOAYKTbl MUTaHWUA.

Bcé 310 n3meHsAeT aKocucTeMbl U TpebyeT OrpOMHbIX
3aTpart NPUPOLHOro Cbipbs, BOAbI U BO3Ayxa. [1pu aTOM
B OKPY>KatoLLyt cpefly noctynaeT 60/bLL0e KOJIMYECTBO
BPe4HbIX A1 XXUBOW WU HEXWBON MPUPOLbl BELLECTB.

Puc. 158.
OnycTbIHMBaHMe 3eMeflb

Ynydwasa ycnosusa XusHu ana cebs, 4enoBeK HEBOJILHO
yXyAlwaeT cocTaB BOAbl, BO34yXa, YHUUTOXAET pacTeHus
@® N XXUBOTHbIX.

AKTVBHas [eaTeNbHOCTb YeNOBeKa yXy/LlaeT coCTaB
BO3/yXa W3-3a BbIGPOCOB 3aBOJaMV BPEeAHbIX BELLIECTB,
yBe/IMYeHMs NoTpe6eHns Kucnopoaa. BToxe BpeMsi cro-
[aMU1 pacTeHWit CTaHOBMTCS MeHbLLE, U OHU He YCneBaoT

Puc. 159. HeraTuBHOe BNMSHWE YeNnoBeKa Ha Npupoay:
a —YHUITOXKeHWe 1ecoB; 6 —rubenb pbiobl
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o6pa3oBbIBaTb Kucnopod. Ewé 6 Thic. neT TOMy neca
nokKpbiBann 6onblwine naowagnm Ha 3emne. Tenepb Xe
naoLwasim necoB COKpaTUIMUChL B HECKO/IbKO pas3. PaccMoT-
puTe Hapuc. 159 npumepbl OTPULATENLHOTO BAUAHUSA Ye-
noseka Ha npupoay. NpueegnTe COGCTBEHHbIE MPUMEPBI.

B pesynbTate TakoW [eATeNIbHOCTU YesloBeKa B BO3-
[lyxe BO3pacTaeT CcoOAepXaHue YrnekKucnoro rasa, BoO-
OAHOTO napa v apyrux sewects. OHM Gonblue 3agep-
XMBAKT OTPaXKEHHOE OT 3eMHOW MOBEPXHOCTU COJIHEY-
Hoe Tenno. MMO3TOMy Ha Halleil nnaHeTe CTAHOBUTCS
Tennee. Hanpumep, 3a nocnegHue 100 net cpefaHerono-
Bad TeMnepaTypa Ha 3emne MNoBbiCKMNACb Ha Monrpagy-
ca. Ana oThenbHOro ropofa wau cena nofobHoe noten-
NeHne He3ameTHO. Ho ans Bcell nnaHeTbl NOCAeACTBUS
OLWYTMMbI: HauyMHAKT TaaTb MHOrofieTHMUE NbAbl B MNO-
NAPHbIX parioHax u ropax. Bcneacteue 3TOro nosbllla-
eTCAa ypoBeHb BOAbl B MOpPAX W OKeaHaxX. Bopa HacTy-
NnaeT Ha cyuwy, 3atannvMsas HU3MEHHble TeppuTopuUmn.

Yenosek [A0/HKEH OTBETCTBEHHO OTHOCUTbLCA K Npeob
pazoBaHUO Npupoabl B cpeny cBoero obutaHua. besoT
BETCTBEHHOE BMeLlaTesibCTBO B NPUPOAY HUKOMY HE npu
HOCWUT NO/b3bl.

Konunka 3HaHui

BnvsHne X03aiCTBEHHOW 1 ApYTNX BUAOB OEATENbHOCTU Yye-
JloBeka Ha npupoay 3ayacTylo OKa3blBaeTCs Hexenate/lbHbIM
ONA OTAe/bHbIX BUA0B OpraHn3mos. [pocnegnm aTo Ha npumepe
HambonbLlel NTuubl YKpanHbl agpodbl. Jpocha — cTenHas ntmua
mMaccoin 10-15 w. o 1975 r. rHe3gunack B 18 06s1acTax Ykpau-
Hbl, a ¢ 1985 I. — ToNbKO B 7. Celivac B YKpanHe HacuUMTbiBaeTCs
00 1000 ocobeit. B XapbKoBCKoOW 0651acT co3gaH MUTOMHMK
Apo, B KOTOPOM XUBET 0kono 130 nTuy,. Tak YesnoBek MblTaeTcs
YyBe/IMYUTb YNC/IEHHOCTb MTUL, 3TOTO BUAA.

[poBepKa 3HaHuI

1 Kakve npumepsbl BIMSHUA NPUPOAbI Ha Ye/TOBEKA BaM U3BECTHbLI?
2. Kak yenosek B pa3Hoe Bpems OKa3sbiBasl BNUAHWE Ha npupoay?
3. Kak Bbl OLleHMBaeTe COBpeMeHHOoe BNSAHWE YesioBeKa Ha npu-
poay?

4. Mo pucyHky 157 Ha c. 199 cocTaBbTe co0bLWEHNE 06 NCNOb-
30BaHWM BOAbl YE/IOBEKOM.

5. [lokaxuTte, 4To CBA3b npnpoabl n 4esioBeka B3anMMHa.
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8 46. DKosiornvyeckme npobnemsl
N NX peleHne

N3yuyeHne naparpadga NOMOXET BaM:

e HasblBaTb W aHaIU3MpPOBaTb MOCNEACTBUSA B3auMoaeli-
CTBUSI Ye/IOBEKA 1 OKpYyXatoLLei cpeabl;

e BbICKa3blBaTb CYX[EHWE OTHOCUTE/SIbLHO Heo6XoauMo-
CTW OXpaHbl NPUPOALI.

Skonornyeckme npo6rembl. [locneacTBma Xo3si-
CTBEHHOW eATeNIbHOCTY YeN0BekKa, CTUXMIAHbIE IBEHUS
(HaBogHEHWA, 3eMNeTPACEHNS U T. N.) He ocTarTCA bec-
cnefHbiMn Ana npupoAbl. OTpuuaTeNbHbIE N3MEHEHNS,
nponcxoasaine B Npupoae Nog nx BANSHUEM, BPEAAT XKW -
BOW M HEXWUBOW NPUPOJE, YeNOBEKY KaK YacTu NpUpoabl.

v JKonoruyeckne npob6aemMbl — 3TO HApyWeEHWE COCTOAHUSA
NPpUpPOLHOI cpeabl NoA BAUSHUEM pPa3/iIMUHbIX (DaKTOPOB.

MCTOUYHUKM 3arpA3HeHUs okKpyxawweh cpenbl.
Ha puc. 160 nokasaHbl ICTOYHUKWK 3arpsA3HeHUsA OKpy-
Xawouwen cpefbl. B pesynbtate CXXWUraHuUs OrpomMHOro
KONnmM4yecTBa He(pTenpoAyKTOB, rasa v yrna TennoBble

ABapun Ha aTOMHbIX J1ecHble n cTenHble

_ npOMbILIJI'IeHHbIe oTX0oA4bl

)K SATPA3HUTEIN

BbIx/10nHbIE rasbl

ABapumn HepTeTpaHcnopTa TpaHcnopTa

Puc. 160. VICTOYHMKM 3arpa3HEHNst OKPY>KatoLLeii cpefbl
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3NeKTpuYyeckme CTaHUUM MNOCTOAHHO 3a-
TPASHAKOT OKpYXXawLly cpedy Bbl6po-
caMn BpPefHbIX rasoB M caxwu. 3aBofbl
no nNpPoOW3BOACTBY METa//IOB U MHOTUX
LPYTruX BeLWecTB U MaTepranoB 3arpasHa-
0T BO34YX, BOLOEMbI U MOYBY OMacHbIMU
ANA XWUBOW npuponbl BewectsamMmun. CBbl-
we 200 BnA0B BpeaHbIX BelwecTs nonaga-
0T B OKpPY>XXalLy cpegy ¢ Bblibpocamu
aBTOMOOUNLHOTO TpaHcnopTa. Mpu atom
Ha CcropaHue TOpKYero pacxofyroT-
CA OrpoMHble 06BEMBbI KmMcnopoga. Tak,
Ha OAHY TbICAYY KWU/IOMETPOB NyTWU aBTO-
MOOW/b UCNONb3YET rOA0BYHD HOPMY KMUC/I0POAa OAHOTIO
B3pOC/Oro Yenoseka. Bo3gyLWwHbI M BOAHbIA TpaHCMOPT
TakXXe 3arpsasHAaT Bo3gyx. Ocobyk onacHOCTb npep-
CTaBNAKT MOXapbl HA TOPPAHUKAX, JIECHbIE N CTEMHbIE
noxapbl. 34eCb OrOHb YHMYTOXaeT BCE XXMBOE Ha CBOEM
nyTu, B OKPYXawLyl cpefy noctynaeT OrpoMHoe Ko-
NMYEeCTBO Mensa, caxmu, BpeaHbIX rasos (puc. 161).

Yrpo3y Ans oKpyXarouen cpefbl NpeacTaBnaoT Ha-
PYLWEHUA B XPaHeHUU TONAMBA M CMA30YHbIX Macer.
B cnyyae ux pasnusa cTpafjatoT MOBEPXHOCTHbIE M NOA-
3eMHble BOAbl. lMoyBa 3arpA3HAETCA, ec/in B CebCKOM
X034MCTBE HeMNpaBW/IbHO XPaHATCA M WUCNOMb3YHTCH
B M30bITOYHOM KO/MM4YeCTBe YA0OpeHus, a Takxke cpef-
cTBa 60pbObI C BpeAMTeNAMU N COPHAKAMU. NCTOUYHMKA-
MW 3arpsisHEHUA OKpYy>Kalolen cpefdbl ABNAKOTCHA MPoO-
MblLU/IEHHbIE U ObITOBblE 0TX0Abl. B KpynHbIX ropogax
eXerofHo WX HakanaMBaeTCs OrpoMHOE KOJIN4ecTBO.

Ho Han60nbLYyI0 ONacHOCTb NPeACTaBNAT 3arpssHe-
HWA, BbI3BaHHbIE aBapMAMU HA aTOMHbIX 3/1EKTPOCTaH-
umax. Bpesynbtate aBapmun Ha YepHOO6bINILCKO aTOMHOIA
cTaHuuu B 1986 r. nocTpagano BCE XXMBOE Ha 60/bLUNX
TEPPUTOPUAX Y KpauHbl N 4PYTUX rocyaapcrs.

HabnwogeHns cneyuanbHbiX CAyX6 3a COCTOSHUEM
3arpsA3HeHns OKpyXXawLuleid cpefbl HeyTewunTesbHbI.
ATMOC(epHbIA BO3AYyX, NoYBa M BOAOEMbI XapaKTepu-
3YIOTCA BbICOKOW CTeMNeHbl 3arpsisHeHUs BpeAHbIMU
BeLecTBaMu.

Puc. 161. CTenHoii noX<ap
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Mpn nonagaHun B OKPYXaloLLyk cpeady 3arpasHuTe-
JIN MOTYT NepemeLlaTbCsa Ha 3HaYUTENbHbIE PACCTOAHUSA.
MosTomy gaxke B AHTapKTufie 3aMKCMpoBaHO MnosBJie-
HUe 3arpAasHAK LW NX BELLECTB.

NPOU3BOACTBO 3arpA3HSOT BoAy, BO34yX, nousy. Konuue-

' MpoMbIlW/IEHHbIE NPEeAnpUATKAsS, TPAHCMOPT, arpapHoe

CTBO Bb|6pOCOB 3a nocnenHne aecATunneTnua 3HadynTesibHO
yBE€/N4YNNIOCh.

MocneacTeust 3arpsisHEHUsT OKpyXKarolleli cpefpbl.
Ha nnaHeTe 0CTAETCs BCE MeHbLUE U MeHbLLIe YACTOro BO3-
AyXa 1 BOflbl, Ha 3arpsA3HEHHbIX MOYBaX BblpacTaloT pac-
TeHWs, cofepXXallne onacHble A5 4YenoBeKa BeLecTBsa.
Bcé aTo MpMBOAUT K YXY/LLEHWIO 3[10pOBbS YeNOBEKA,
HaAHOCWT BPeJ, BCEMY XXUBOMY. Pe3KO CHUXKAETCSA YNC/IEH-
HOCTb PACTEHWU W XUBOTHbIX, OTAE/bHbIE BUAbLI MCYe-

Puc. 162. 9konornyecku
6e3onacHble cnocobbl nonyye-
HUS 3NEKTPUYECKON SHEPTUN:
a —BEeTPOBbIE 3NEKTPOCTaH-
UuKn; 6 —COMHeYHble 6aTapen
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3al0T. MOXeT CMyunTbCsl, YTO OTpULATE/bHOE
BNMSAHME YeNOBeKAa Ha OKPYXalollylo cpeay
CO BpeMeHeM 06epHETCS HenonpaBMMbIMK NO-
TepamMU AN NpUPoAbl U ANS Camoro YesoBeka.

Kak npeogonetb sKonornyeckue npobne-
Mbl. JKONornyeckue npobaemMbl He MOryT
He 6eCnoKOUTb 4YenoBeyecTBO. lMo3TOMy Yyué-
Hble W CO3HaTe/lbHble rpaXKaaHe CTPeMATCS
He A4ONYCTUTb, YTOObI 3KONOrnveckme npobne-
Mbl BO306nafgany Hag pasymoMm K 6e30mnacHo-
CTbtO Ntofein. NMOCKONbKY UCTOUYHUKKN 3arpss-
HEHUA pa3Hble, TO U CNocoboB MNpPeoaoneTb
Nn60 n3bexartb 3arpsA3HEHNI MHOXECTBO.

CoBpeMeHHble Y4YéHble pa3paboTanu 3KO-
Nnorn4yecky 6e3onacHble Crnocobbl Moy4vYeHus
3NEeKTPUYECKON 3HEPTUU — CKOHCTPYMpPOBanm
BETPOBbIE 3/IEKTPOCTAHLLMW N CONHEYHbIe BaTa-
peun (puc. 162).

Ha npegnpuaTtuax, 3arpasHAaoWmnx oKpy-
Xawluly cpefy, ycTaHaB/IMBaOT OUNCTUTENb-
Hble PUAbLTPbI ANA BO3AyXa M BOAbl, NPOBOAST
[lOMONHUTENBHY OYUCTKY BblopocoB. Ha aBu-
ratennm aBTOMOOWNE ycTaHaBNMBAKT Cheuu-
anbHble YCTPOMCTBA, KOTOPbIE NpeaoTBpaLlatoT



IIornagaHue BPEAHBIX BEINeCTB B BO3AVX
NN HA TTOBEPXHOCTH 3€MJIH. Ceromm aBTO-
MOOUMJIBHBIN TPAHCIIOPT KUAKOE TOpIoUee 3a-
MEHAEeT Ha DKOJIOTHYECKH 0ojiee 4mucToe ra-
30BO€, HAIIDUMeED IIPUPOAHBIHA ras3, BOJOPOJ.

BriTOBBEIE OTXO/BI VUEHBIE ITPEAJIOMKUIN
nepepadaTeIBATH HA CIEIIUMAJIBHBIX 3aBOIAX,
yTOOBI HE 3aTPA3HATH OKPYIKAIOIIVIO CPEay,
M3TOTOBJIATHh W3 IIPOAVKTOB IlepepaboTKH!
pPa3yindyHbIe CTPOUTEJNBbHBIE, VIAKOBOYHBIE
MaTrepuaJibl 1 T. 1.

Yr0o0BI yMEHBIIUTH OTPUILATEJIHLHOE BJIM -
HHe Ha OKPYJKAIOIIVIO CPpeay CTOUYHBIX BOJ,
UX He cOpacBIBAIOT B OKPYKAIOIIYIO CPENY
0e3 IIpeBapUTEeILHOM OUNCTKH.

Hame rocymapctBo 3aborurca o0 oxpa-
He OKpy>atoLwei cpeabl. YTo6bl NOKOHUYUTL
C HepasyMHbIM, He6peXHbIM OTHOLUEHUEM Puc MnakaT «Cpoait
K OKpy)awLlen cpefe, NPUHATbI 3aKOHbl  MakynaTypy- COXpaHu [epeBo»
YKpauHbl «O6 0XpaHe OKpy>aroLein npu-
poAHOW cpefbl», «O6 oxpaHe aTMOCHEPHOro BO3ayXa»

n gp. CosgaHbl cneunanbHble yupexxaeHus, coTpyaHu-
KW KOTOPbIX OCYLLECTBAAKT KOHTPOJIb 38 COCTOSAHWEM
OKpy>XatoLein cpegpl.

Bce co3HaTe/lbHble rpaxjaHe rocyaapcTsa He OCTalTCs

PaBHOAYLWHbLIMMW K 3KOJIOTUYECKUM Npobemam, NnpuHuma-

I0T MOCU/IBHOE y4YacTue B UX pelleHuu, cobngaloT 3Ko- '
NIOTUYEeCKue HOpMbl NMOBEAEHNSA B NPpUpPOAE 1 NOBCEAHEB- [ )
HOW XXWU3HMW.

ByabTe 3aWMTHUKAMUW NPUPOAbI

Bam nog cuny yxauBatb 3a pacTeHUAMU, 3a60TUTLCS 0 XU~
BOTHbIX 1 NOAKaPMANBATbL UX 3VUMOIA, HE MyCOPUTb B HACE/IEHHOM m
NyHKTE, B KOTOPOM NpoXnBaeTe. BbyabTe 0CTOPOXHbI C OTHEM
BO BpeMs MPOrynokK Ha npupogy. Ob6eperante NnTudbn rHé34a,
n3rotaBnuBalite CKBOPEYHMKN N KOPMYLLKM 4118 NepHaTbIX.

Jo6pble fena nerko genatb BMecTe ¢ Apy3bamu. Co3sgaiite
06beANHEHNEe 3alUTHMKOB MpUpoAbl, pa3paboTaiTe ero
am6nemMy, BO3MOXHO, AEBU3 WU TUMH, CNaHMpPYATE U NPOBO-
AUTe NpupoaooXpaHHyo paboTy. 1S MHPOPMUPOBAHMA Ha-
cefneHnss 06 3Kosormyecknx npobnemax Balleir MeCcTHOCTU
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B Kakux npupopo-
OXPaHHbIX aKLMAX
Bbl yyacTByeTe?

Bbl MOXeTe OpraHnM3oBaTth BbIMyCK raset, nnakaTtos (puc. 163,
c. 205), paspabortarb namsiTKu, BbiCTaBKM hoTOoMarepunanos
1 MHOroe gpyroe.

MpuobuiainTeck 1 Bbl K PELUEHNIO 3KOOTMYECKMX Npobaem.
MopymaliTe, 4TO Bbl MOXeTe cAenaTb A1 OXpaHbl NPUpPOabI
po4HOro Kpas.

[MpoBepKa 3HaHuI

1. Kakve WCTOYHMKM 3arpsASHEHUs OKpyXawlleii cpefbl Bam
N3BECTHbI?

2. K KakuM nocneacteuaM MpPUBOANUT 3arpsi3HeHUe OKpyXalo-
e cpegpl?

3. MNpuBegute npumepbl 3KOMNOrMYecknx npobsem, KoTopble
KacalTCs BCeX Ha Halleil nnaHeTe.

4. ToyeMy HEOBXOANMO OXPaHATbL NPUPOAY?

5. Y3HaiTe 06 3konornvyeckmx npobsemax Baweid MeCTHO-
CTV (CBanKu Mycopa, BbipyOka sieca). [ns1 BbINO/IHEHUS 3aja4u
npoBeanTe COGCTBEHHble HAGMIAEHUSA 3a COCTOSHMEM Tep-
puTopuii Bawel MecTHOCTM (Hanpumep, Npuaerawvwmx K WKo-
ne unu BaweMmy Aomy). NouHTepecyiTecb MHEHWEM B3POC/bIX
0 BbISIB/IEHHbIX BaMU 3KOJs0rMyeckux npobnemax. Mopymaiite,
KaK MX MOXHO NpeofoneThb.

§47. OxpaHa npupopabl.
KpacHada KHura

N3yuyeHne naparpadga NOMOXET BaM:

*  MpUBOAWUTL MPUMEPbI PACTEHWUN U XMBOTHBLIX CBOEN
MECTHOCTW, 3aHECEHHBIX B KpacHyio KHUTY;
e 06BACHATL Ha3HauYeHUe KpacHoi KHUIW.

Kak Bbl y3Hann 13 npeablayLimx naparpagos, notpe-
OUTeNbCKOe OTHOLWEHWE K MpUpofde HAHOCUT 60/bLUOi
Bpes 1 npupoge, 1 Yyenoseky. Utobbl cbepeyb npupoay,
HeobX04MMO KaXKO0MYy OTBETCTBEHHO OTHOCUTLCH K eé
COXPaHEHUIO.

OxpaHa npupogbl. [paHuULbl rocyaapcTBa oxpa-
HAOT OT Bparos, AOM WIW KBapTUpPy — OT BOPOB.



A 0T Koro 3awuuats npupogy? Oka3sbliBa-
eTcd, NpUpoay 4YenoBeK [LO/HKEH 3aliuaTth
OT camoro cebs. A To4YHee, OT OoTpuLaTeSb-
HbIX MOC/EeLCTBUIA CBOEN AeATEeNIbHOCTU.
OxpaHy Npupoabl OCYLLEeCTBNAAKT pPa3Hbl-
MU crnocobamu. [ocyfapCTBEHHbIE 3aKO-
Hbl 3anpewiaroT coBepwaTb AeWCTBUA, OT-
puuatenbHO BANAKOLWME Ha npupody. Yué-
Hble W Bpayun paspabaTbiBalOT HOPMbI [O-
NyCTUMOr0 Cofep>XaHUsa BpeHbIX BeLlecTs
B BOAe, NpoAykKTax nutaHusa. CoTpyaHUKK
CaHUTapHO-3MNAEMMONIOTNYECKUX CTaHL NI
cnepjaT 3a cobnofgeHneM yCTaHOBEHHbIX
HOPM, KOHTPONUPYKT cofepXXaHue B BO3-
Llyxe v BOAe pa3NNUHbIX BELLEeCTB.
HepaBHOAYLWHbIE K OXpaHe nNpupopbl
NOAN BbIXOAAT Ha CyO6OOTHUKN U BOCKpeC-
HUKWN, NPOBOAAT akumn. OHM ybuparT Tep-
PUTOPUIO, BbICAXWBAKT pacTeHusd, 3aro-
TaBNMBAKT KOPM [ANA [AUKUX >XXUBOTHbIX
N NTUL, 4TOObI 3UMOI UX NOAKapMAMBaTb.

C Uenblo 0XpaHbl NPUPO/bI CO3AaHbl PasHble 3ab0Ta uenoseka o npupose

BUAbl MPUPOAOOXPAHHLIX TeppPUTOPUA —
3aMoBeAHUKN, 3aKa3HWKW, HaLWOHaNbHbIe
napku.

KpacHasa kHura YKpauviHbl. Bbl yXe u3yyanu pasHble
39KOCUCTEMbI W 3HaeTe, YTO XXMBble OpraHnM3Mbl B3aMMO-
CBsi3aHbl Mexay coboi. [laxe Te HaCeKOMbIe, KOTOPbIX
Mbl Ha3blBaeM BpeauTensaMun, Heo6XoAuMbl B NMPUPOAE.
Ecnn nx He 6yfet, HaCeKOMOSLHbIE NTULbI OCTaHYTCA
6e3 kopma. Kaxablii BUL pacTeHUIA WUNM XKUBOTHbIX
HeobX04MMO COXpPaHUTL Ha 3eme.

OanH BML MOXEeT HaCYUTbIBaTb MUJIIMOHbLI 0CO-
Oeil. 3a Hero y4yéHble CMNOKOWHbI — €My He yrpoxaet
ncyesHoseHue. Ho gns MHOrMX BMAOB 3Ta yrposa pe-
anbHO cyuecTByeT. Mo3aToMy 6bIM co3gaHbl KpacHas
KHUTA YKpanHbl «XXMBOTHbIA MUp» U KpacHaa KHuUra
YKpaunHbl «PacTutenbHblil Mup» (puc. 164, c. 208).
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Puc. 164. KpacHas
KHUra YKpauHbl

306pa>keHie
pacTEHWIA N >XK/BOTHbIX
KpacHoiA KHuru
Ha NOYTOBbIX MapKax

208

B nocneaHee wusgaHve KpaCHOW KHUTU YKpawuHbl
(2009 ron) sownn 542 Bupaa XUBOTHbLIX U 826 BMAOB
pacTeHWin n rpnbos.

KpacHblli UBeT 06/M10XKNU — curHan 06 onacHoCTW.
AT0 NpefynpexaeHne YenoBeKy, YTO paCTEHUS, XXNBOT-
Hble, TPU6LI TPEOYIOT 3aLUThI.

Llenb co3gaHna KpacHOW KHUMN — ynydwexune oxpa-
Hbl peKNUX U HaxoAsaLWmnXcsa nNof yrpo3oii ncye3HoBeHuUA
BUOB pPacTeHWUl, XXUBOTHbIX, rpnBOB.

Hanpumep, cpeamn XXnBoTHbIX KpacHOW KHUTK Y Kpa-
MHbl — €)X YLWacTblil, 3asL-6en19K, XOMAYOK Cepblid,
meaBeAb Oypblid, GpaXHUK MEpTBas rosioBa, MaxaoH
00bIKHOBEHHbIN (puc. 165).

3 pacTeHmnin B KpaCHYO0 KHUTY 3aHECEHbI MOACHEXHUK
CKnag4vaTblil, NpocTpen 60NbLUOW, YepTOMNO/OX XO/MO-
Bblid, KOBbI/Ib YKPaUHCKWUIA, TUC ATOAHBIN (puc. 166) u ap.

Mpumepamu rpnbos KpacHOM KHUTY ABMIAKOTCSA CMOP-
YOK CTEMHOW, WaMnuUHbOH MYXOMOPOBUAHLIA, 60po-
BMK GPOH30BbLIN, CbIpOEXKa TypeuKas, UIn cuHeaTas
(puc. 167).

B KpacHoll KHUre YKpanHbl 0 K&XKA0M U3 BUAOB X U-
BOTHbIX, PaCTEHWNI 1 rPMOOB YKa3biBalOTCA CneayoLime
faHHble:

* Ha3BaHWe Ha YKPaMHCKOM U NaTUHCKOM fi3blKax;

e CTeMneHb YA3BMMOCTM (MCYE3HYBLUWE, MCYe3aloLlme,
yA3BUMble, pefKune, HeonpeaenéHHble, HeA0CTaTOYHO
N3BECTHbIe, BOCCTAHOB/IEHHbIE BUAbI);

* Mepbl N0 OXpaHe, Pa3MHOXXEHMNIO N pa3BefeHuto B crie-
LLManbHO CO3[aHHbIX YC/IOBUAX;

* (hoTorpausa nnm pucyHokK, KapTocxema pacnpocrpa-
HEeHUS;

* Hay4Hoe 3HauyeHue;

e pacnpocTpaHeHue B Y KpauHe;

* YUCNEHHOCTb B MNpUpoAe, MPUUYUHBI U3MEHEHUS
YUCNIEHHOCTH;

* YCNOBUSA XU3HN (AN XXMBOTHBIX) U MECTO Npomnspac-
TaHuA (4N pacTeHuin);

e onucaHue Bnaa;

* CBe/leHMA 0 Pa3MHOXEHWUMN U Pa3BeeHN N B HEBOJIE.



Puc. 165. XXuBoTHble KpacHo KHUMM YKpanHbl: @ —EXKYLacThlid; 6 —XOMSAYOK Cepblii;
B —Opa>KHVIK MepTBasi rof0Ba; r —MaxaoH 006bIKHOBEHHbI

9

Puc. 166. PacTeHns KpacHoii KHAMV YKpauHbl: 8 —NOACHEXKHUK CKNagyaTblif;
6 —npocTpen 60/bLUOIA; B —YePTOMNONOXXONMOBbIN; I —TUCATOAHbIN

Puc. 167. Npubbl KpacHol KHUMM YKpauHbl: & —CMOPYOK CTEMNHO; 6 —LwamnuHbOH
MYXOMOPOBU/HbIN; B —60POBKK BPOH30BLIN; I —CbIPOEXKKA CHEBATas
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Konunka 3HaHui

B 1948 r. 66111 co3gaH MexxayHapoaHbli COK3 OXpaHbl MPUPo-
Abl. Llenb ero co3gaHva — M3yyeHne ncyesarwLwmx BMA0B pac-
TEHUIA M XUBOTHbBIX 1 NPOBEAEHNE MEPONPUATUIA NO UX coxpa-
HeHunto. CobpaHHas MHopmaumsa 0 pegKux pacTeHUSAX N XKMNBOT-
HbIX 6bls1a 0606 EeHa B KHUre noj, Ha3BaHWem «KpacHas kKHura
thakToB». Tak nosiBunacb nepsas KpacHas kHura.

B 1966 r. 6blna u3gaHa MexayHapogHas KpacHas KHura.
lMocne atoro MHorme rocygapcrsa NPUCTYNUAN K CO34aHuIo
HaumnoHabHbIX KpacHbIX KHUT.

CTaHbTe uccnenoBaTesiMu Npupoabl

MPAKTUYECKAA PABOTA
CocTaBrsieHMe KpacHOW KHUTK CBOEN MECTHOCTHU

Llenb: BbIACHWTb, Kakue XNBOTHbIE, pacTeHus, rpubbl Ballein

MEeCTHOCTW 3aHeceHbl B KpacHyl KHUTY YKpauHbl.

O3HaKoMbTECb CO CTPYKTypoit KpacHoi KHuru, paccmoTpu-

Te PUCYHKM 1 choTorpadum BHECEHHbIX B HEE OpraHM3mMoB. Bbl-

6epute cpegn HWUX BUAbl XMBOTHbIX, PacTeHui, rpubos Ballei

MeCTHOCTU. 3anuunTe MHOpMAaLMIO 0 HUX B TeTpaam Mo njiaHy:
1. Ha3saHue.

2. CteneHb yA3BUMOCTM (MCUE3HYBLUME, ncye3awlwme, ysa3BU-
Mble, pefkue, HeonpepgenéHHble, HeJOCTaTOYHO U3BECTHbIE,
BOCCTaHOB/IEHHbIE).

. HayuyHoe 3HaueHue.

w

4. YcnoBusi XunsHu (4ns XMBOTHbIX) U MECTO npouspacTaHus

(ansa pacTteHwuid).
ByabTe 3alMTHUKAMW NPUPOLbI

3anomMHNTe BHECEHHble B KpacHyl KHUTY OpraHvw3Mmbl Balleli
MECTHOCTU W OXpaHsainTe ux. lMosyyeHHyro WHopmauuto pac-
npocTpaHsiiTe cpean poOACTBEHHUMKOB UM 3HAKOMbIX. Y6exaaliTe
MX B HEOBXOAMMOCTU COXPAHEHMWS 3TUX XXMBOTHBIX, PacTEHUIA,
rpnoos.

[MpoBepKa 3HaHuI

1. KakoBo Ha3HauyeHune KpacHoW KHUMM YKpauHbl?

2. )KviBble opraHu3Mbl Kakux rpynn 3aHeceHbl B KpacHyt KHUry?
3. Kaknx XuBOTHbIX KpacHoi KHWUMM Bbl 3aNOMHUIN?

4. Kakue pacteHuns u rpmbbl 3 KpacHol KHUMM YKpavHbl Bbl MO-
KeTe Ha3Bartb?

5. BbIiCHUTE, Kakue >XMBOTHble, pacTeHWs W rpubbl Baliei
MEeCTHOCTW 3aHeceHbl B KpacHyt KHUTY YKpauHbl. oarotosbTe
0 HUX Npe3eHTaumio.

6. O6DBACHMTE NpegHa3HayveHne KpacHON KHuru.



8§848. 3anoBegHNKWN, 3aKa3HNKMU,
HauMOHaNbHble MapKWu

N3yuyeHne naparpaga NOMOXET BaM:

e 06BACHATbL 3HAYeHWe NPUPOLOOXPAHHLIX TEPPUTOPUIA;
e HasblBaTb Hambosnee N3BECTHblE B YKpavHe 3anoBeHu-
KW, 3aKa3HWKWU, HaLMOHaA/IbHbIE MapKW.

FocypapcTBo 06eperaet y4acTKU CyLIN M BOGHOTO NPO-
CTpaHCTBa, NPMpoLa KOTOPbIX MMEET 0CObYy Npuposo-
OXPaHHYH, Hay4YHYH0, 3CTETUYHYIO N APYTYH LLeHHOCTb.
370 €€ NpnpoaHO-3anoBeAHbI hoHa. OH OXpaHaeTcs 3a-
KOHOM.

K Hemy npuHagnexart: NpupoaHblie U 6uoctepHble
3anoBeHNKN, HaLUWOHaNbHble NPUPOAHbIE MapKK, 3a-
KasHMUKKN. Bce OHM MCcnonb3yoTca B NPUPOA00XPaHHbIX,
Hay4HO-uUccnefoBaTeibCKUX, 0340POBUTENbHbLIX, MPO-
CBETUTE/NIbHO-BOCMUTATENIbHbIX LeNax.

B YkpauHe umeetca 20 3anoBefgHumkoB, 303 3akasHuKa,
17 HauMoHasIbHbIX MPUPOLAHBLIX NAPKOB.

O3HakoMumcs ¢ HEKOTOPbLIMU N3 HUX no6anxe.

3anoBefHUKN YKpauHbl. X co3galoT C Lenbio coxpa-
HEHWS B NMPUPOAHOM COCTOSIHUU ONpeaenéHHbIX BUA0B
OpraHn3MoB 1 4N NPOBEAEHNS HAYYHbIX UCCNE0BaHUIA.

OCHOBHbIMM 3afja4aMy NPUPOAHbIX 3aM0BeAHUKOB
ABNAKTCA COXpPaHEHUEe TUMUYHbLIX WU YHUKANbHbIX
Ha UX TEPPUTOPUU XUBbLIX OPraHM3MOB N 06BHEKTOB He-
XXVBOW NPUpPOAbI, NPOBEAEeHNEe HaYyUYHbIX UCC/ef0BaHWNI
N HabN4EeHUI 3a COCTOAHMEM OKpYyXXalLweinl npupoa-
HOW cpefbl, pacnpocTpaHeHne 3KON0rMYeCcKUX 3HaAHUN.

Cpean 20 3anoBefHWKOB YKpawHbl Hanb0NbLLKN-
MW MO TeppUTOPUM M MaclwiTabam Hay4HbIX UCCnefoBa-
HUIn aBnalTca «AckaHua-Hosa», UepHomopckuid, Ay-
Hacknin, KapnaTckuniti, KpbIMCKUIA.

3anoBefHNKU — TMpPUPOLOOXPaHHbIE TEPPUTOPUK, CO-
3/laHHble 4719 COXpaHeHUs BUAOB OPraHn3MOoB U NpoBeje-
HUSI HaY4HbIX UCCNenoBaHuIA.

BcnomHnTe,

[/191 Yero co3jaT
3anoBefHNKM 1 60-
TaHW4eckue cafpl

'

Y3HailTe, Kakue
NPUPOA0OXPaHHbIe
TEpPUTOpPUN ECTb

B BaLLeli 06nacTu.



3anoBefHUK «AcKaHUA-HoBa» — yHWKanbHbI yro-
NOK Npupoabl B XepCOHCKON 061acTtn, cBOeo6pasHblii
My3ei nof OTKPbITbIM He6OM, rge COXpaHUIUCb He-
pacnaxaHHas CTenb, [peBHWE KypraHbl, CO3[aHHbIe
B aNnéKOM MPOLJIOM XUTENAMMN 3TUX 3EMENIb KAMEH -
Hble CTaTyun. 3TO NepBbI 3an0BejHUK Y KpauHbl, 3a-
NOXEeHHbIN 6onee cTa et TOMy Hasaf. Ha tepputopun
3anoBeflHWKa pacnonoXeH Y KpPauHCKWUIA Hay4yHO-UC-
cnefoBaTeNlbCKUM WMHCTUTYT XWUBOTHOBOLCTBA CTen-
HblX paiioHoB UM. M. ®. M BaHoBa «AckaHus-HoBa».

Co BpeMeHM co3faHWA 3anoBefHWKA U A0 HaLW KX
OHeW 3paecb cywecTByeT 300nmapk «AckaHusa-HoBax.
3T0 OAMH M3 Ny4YWNX B Mupe 300napkos. ExerogHo
ero nocewatT okono 70 Tbic. Yenosek. B 3oonapke
cogepxutca 114 BuaoB XUBOTHLIX, B TOM YKC/ie Ha-
XO4AWMXCSA NOL Yrpo3oin ncuyesHoseHns (puc. 168).

B «AckaHun-HoBol» pa3BoAAaAT M M3Yy4alOT KOMbIT-
HblX XMWBOTHbIX CTenei, caBaHH, NYCTbiIHb U FOPHbIX
paioOHOB, OKOMTOBOAHBLIX NTUL, U PEAKUX NTUL CTENW.

Mnouwapb 3anoBefgHMKa nouytn B 40 pa3 6o0nbwe,
yem nnowapbs Kuesa. B 3anosegHumke okono 1300
BWUAOB XXMBOTHbLIX N 480 BMAOB fepeBbeB, KYCTapHU-
KOoB, TpaB. M3 3aHeCEéHHbIX B KpaCHYl KHUTy pac-
TEHWI 34ecb pacTyT KOBblIb YKPAWHCKWUI, psABYMK
6onbwoi, THNbNaH LU peHKa, THbNaH CKUMCKUM,
KOTOpbIA, KpoMe ACKaHWW, HWUTLe He BCTpeyaeTcs.

Puc. 168. XXvBoTHble 3anosefHNKa «AckaHua-HoBa»:
a —aHTunona KaxHa; 6 —asaH; B —noLuafb Mp>kesasibcKoro
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[AyHalCcKuin 3anoBefiHNK co3aaH A5 oxpa-
Hbl  BOAHO-060NOTHbLIX 3KocucTtem. 3pechb
COXpaHAeTCHA YHUKaNbHbIN Yrof0K NPpUpPoAbI
C KOJTOHMAMU pa3HoOo6pa3HbIX NTUL Ha MOp-
CKUX MeNnKoBOAbfAX, OFTPOMHbIe NO Maowasm
3apocnu Kamblwa, MUK 1M BOSAHOTO opexa
(pnc. 169).

Han6onbwmnii no nnowagn YepHOMOpPCKNi
3aN0BEAHUK cOo34aH ANA OXpaHbl THE340BblX
W nepenéTHbIX NTUL, a TakXe MPUYEpPHO-
MOPCKMUX CTEeNen n CONOHYaKoB

B KapnaTckom 3amnoBefHWKE COXpaHEeHbl
JKoCUCTeMbl, rfe XWBYT MefBeAb Oypbli,
KOT IeCHOW, canaMaHjpa NnATHUCTAaA, pefKue
BUAbI NeTyuymx Mbliwen (puc. 170). Ha ero
TeppuTOpuUM  pacTyT pefLKWe pacTeHus,
CPeAn HUX W BHECEHHble B KpacHYl KHUTY
(puc. 171, c. 214). 310 NNNNA NecHas, Hap-
Lu1cc y3KONMCTHbIA, npocTpen 6enviii n gp.
Ha TeppuTopumn 3anoBefHWKa eCTb YHUKaNb-
Hoe MecTo — JoNnHa Hapuuccos. 3To pacTe-
HWe B 3aM0BefHbIX YCN0BUAX yAanocb coxpa-
HUTb B 60MbWOM KONu4yecTBe. Ha Tepputo-
pun 3anosefHuWKa paboTaeT efUHCTBEHHbIA
B YKpauHe Mys3ell 3KONOrum rop n uctopumu
npupopononb3oBaHus Kapnar.

v o

A e W TR e S e T

Puc. 169. fiyHaiickuii 3anose

LHNK

Puc. 170. )KuBoTHbIe

KapnaTckoro 3anosefHuka:
a —3aBupyLUKa anbnuiickas;
6 —mepBesb 6ypbii
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Puc. 171. PacreHus Kapnartckoro 3anoBegHuvka:
a — enn; 6 — Hapumcc Y3KOSTNCTHBIN

Puc. 173. 3aKa3HUK «[opraHb»

214

3aka3HukuM. B 3akasHukax ocy-
WeCcTBNAKT O0XpaHy onpeaenéHHo-
ro yvyacTtka 3KOCUCTEMbI, Hanpumep,
yyacTKa npouspactaHus pefkux pac-
TeHWU NM60 NPOXUBAHUNA KaKOro-n1m6o
BMAa XXMBOTHbIX. 34eCb MOXET NPOBO-
ANTbCA XO3ANCTBEHHAA LeATeNbHOCTb,
He NpoTUBOpeyvallas Lensam u sagavyam
3akasHuka. Kaxpgas obnacte Y Kpau-
Hbl MMEEeT CBOM 3aKa3HUKMW.

3akasHuK «bpuwe» (puc. 172)
ocHoBaH B 1964 r. B Bepe3HOBCKOM
paiioHe PoOBHeHCKOW o6nactm c ue-
NbK0 OXPaHbl U YBENUYEHUSA YUCIIEH-
HOCTK 606pOB.

Mpumepom 3aka3HuKa rocypap-
CTBEHHOr0 3Ha4yeHMWdA, CO34aHHOrO
B 1974 r. gns oxpaHbl BHECEHHON
B KpacHyl KHUTY Y KpauHbl COCHBbI
KejpOoBOW €eBPOMENCKONR, sABNsAeTCH
3aKasHUK «lopraHbl» (puc. 173).
OH pacnonoxeH B TAYEBCKOM palioHe
3akapnaTckoin o6nactu. [epeBbaMm
3pecb 6onee 180 net, a HeKOTOpPbLIM —
no 280-300 ner.



HaunoHanbHble MPUPOAHbIe nap-
kn. Kak u gpyrve oxpaHHble Teppu-
TOpUK, UX CO3[AaKT C LEeNb coxpa-
HEHUS U  BO3POXAEHWS NPUPOS-
HbIX 60raTtcTeB rocygapcrea. 9T0 XW”-
BOMMWCHbIE YrONKU MNPUPOAbI, Npej-
HasHayeHHble ANA  O03HAKOM/EHUSA
XWUTenel cTpaHbl C eé BbijaloLWuUM-
CA NPUPOAHBLIM Hacnegnem. B napkax
yhaéTcs Nyylle COXpaHUTb pacTeHus,
XWBOTHbIX, Tpubsbl. K napkam npo-

OpPraHn3yrTCa 3KCKYypCcuun. MN3BECTHbI M. Makcuma PbliibCKOro

Ha BCHO YKpauHy Takue HauMoHanb-

Hble napkun: Kapnatckuii, W aykunii, CuHesup, Mopons-
Ckue ToBTpbl, ABOpPOBCKUI, CKOoNneBCKMe Becknabl n gp.
HepaBHO B KueBe co3faH HauMOHaNbHbIA MPUPOLHbIN
napk — [Fof0ceeBCKUiA Napk nm. Makcuma PbiIbCKOro
(puc. 174). bonbwune nnouiagn 34ecb 3aHUMaKT UCKYC-
CTBEHHble HacaXjeHWs fepeBbeB, Kackafj nNpypnos, y4ya-
CTOK 0/IbXOBOTO f1eca.

[poBepKa 3HaHuI

1. Kakne yKpanHckue 3anoBefHNKN, 3aKa3HKN, HaunoHaslbHble
napku Bbl 3HaeTe?

2. Kakoe 3HauyeHuwe An5 COXpPaHHOCTU npupofbl 3emMan umeet
co3faHune 3anoBefHNKOB?

3. Kakvme npupofooxpaHHble O0ObLEKTbI WMEKTCA B Baluei
MEeCTHOCTU?

4. TMonb3yAacb CNpaBOYHbLIMM WCTOYHMKAMMW, ONULIKTE OAUH
13 3anoBeHNKOB YKpauHsbl.

5. OpraHu3yiite Ha6naeHne 3a NPUPOAOOXPaHHOW aAesTeslb-
HOCTbIO Nltoel B CBOE MECTHOCTM.
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CTaHbTe nccnegoBaTeIsMu NpUpoabI

MPAKTUYECKOE 3AHATUE
WccnepnoBaHme 3KOIOrMYeCKUX Npo6aem CBOeli MECTHOCTH

3apaHue 1. Bo Bpems NIeTHUX KaHWKyNn BMeCTe C pPOAHbIMU
BbISIBUTE 3KO/IOrMYEeCcKne npobaemMbl CBOEN MECTHOCTM.

3agaHune 2. lNpeactaBbTe NPenJiOXKeHUs MO PeLleHno Bbl-
ABMIEHHbIX MPOGIEM.

YUYEBHbIV MPOEKT
«MYCOPUTb HEJIb3A NMEPEPABATBLIBATb»

Llenb: HayunTbcs npeob6pa3oBbiBaTh Y€ UCNO/b30BaHHbIE
BeLUW, 9KOHOMUTbL COBCTBEHHbIE CPeACcTBa, COXPaHATb NPUPoOL-
Hble 6oraTcTBa W nNpefoTBpallaTh 3arpA3HEHNe OKpyXKaroLlei
cpegnpl.

Xop paboThl

3apgaHne 1. O6beguMHWTECH B HeO6OMbWME  TPYMMbI
(no 3-5 yuyeHukoB). Paccmotpute puc. 175, 176, mnnoctpu-
pyloLwme NoBTOPHOE MCMNO/MIb30BaHMe ynoTpebnsiemMbix BeLUei.
MpepnoxuTe cBon naen NOAOGHON «BTOPOW XU3HW» NCMONb30-
BaHHbIX BELLEA.

3agaHne 2. Pacnpegenute BO3MOXHble poan B Xoge
BbINOJIHEHNA NpoeKkTa. B cOOTBETCTBUM C HMMU MOATOTOBbTE
HeobxoAnMble MaTepuasibl A1 OCYLLECTB/IEHUS HaMEYeHHOM
naen NOBTOPHOIO NCMOMb30BAHUSA HEHY)XXHbIX BELLEN.

Puc. 175. «BTopasi Xu3Hb» NCMO/Ib30BaHHbIX Bellel



Puc. 176. Vgeun ans yKpalueHns gsopa

3agaHue 3. Caenaite HOBYH Bewpb. MoKaxnTe, Kak ee MOX-
HO ucnonb3oBatb. CdioTorpadmpyiite cBou AeNcTBusa u pe-
3ynbTatbl paboTbl A8 oTYeTa.

3apaHue 4. lMonpobyiiTe onpefenntb (MPUM6IM3NUTENBHO),
CKOJIbKO cTOouNa 6bl HOBast Takas Bellb. CpaBHUTE ee CTOMMOCTb
C 3aTpaTaMu Ha Bellp, CO3aHHYI0 B X0fe NpoekTa.

3agaHue 5. MNpoaHannanpyinTe [OCTVKEHUS U HEQOCTATKM
BbIMO/IHEHHOTO NPOEKTa U NocTaBbTe MPaBU/IbHO 3ansaTyl0 B ero
HasBaHumn: «MyCcopuTb HENb3s NepepabaTbiBaTb».

3agaHne 6. [loarotoBbTe OTYET O BbINOSIHEHMN CBOE-
ro npoekta. OH MOXeT 6biTb B (DOPME YCTHOrO BbICTyMNJie-
HVS, PEKNaMHOro nocTtepa, MyNbTUMEAWIAHOM npe3eHTauum.
Pacckaxute o CBOEM MNPOeEKTe OAHOK/IACCHMKaM (pPOoAuUTenamMm,
y4yeHMKaMm MIafLwunx Knaccos WM U3 napasiefnibHoro Knacca).

3agaHue 7. BbiiCHATE, KakoB Obin BKad KaXKAoro use-
Ha Ballei rpynnbl B 06LLYy0 paboTy, Kakumu 6biM yMeHUs co-
TpyAHWYaTh, pewaTb nNpo6semMbl, NpUHUMaTb pelleHus, op-
My/IMpoBaTb BbIBOAbI, (QUKCMPOBAThb pe3ynbTaTbl, CO34aBaTb
otyeT u ap. OueHnTe AeATeNbHOCTb KaxKAoro B rpynne (camo-
Wn B3aMMOOLLEHMBaHNKE).
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YKASATE/Ib TEPMNHOB

A

ArperaTtHoe cocTtofiHue 29, 30, 31
* rasoo6pasHoe 31

e Xungkoe 31

* TBEppaoe 31

AcTepong 81

AcTpoHomusa 8, 87, 88

Atnac

e artnac-onpegenutens 160
e 3BE3AHOro Heba 75

*  yyeOHbIl 118
ATmocchepa 85

Atom 34

AapodoTocHumok 116, 117

b

BakTtepun 152, 154
Buonoruna 7
Buocdepa 22

B

Betep 129

BewecTtBo 29

*  HeopraHuyeckoe 42
e HepacTBOpumoe 133
* opraHunyeckoe 40

* npocToe 39

* pacTtBopumoe 133

* CchnoxHoe 40

* yucrtoe 44
Bogopocnan 192
BosBsbiweHHoCTb 120
Bo3gyx 124

Bo3aywHas ob6osiouka 129
BceneHHan 83
BbinapusaHne 50

-

[anakTnka 84
leorpadhuyeckasa kapta 118
leorpadua 8

mnote3a 86
Fnobyc 99

MuneHne 181

log 105

opeHne 54, 203
Fpun6 152
pnbHunya 152
M'ymyc 62, 121, 122

A

ABuxeHve Bo3nyxa

e BOCXogAawmin 128

e HUCXoAAWwmiA 128

JeHb

*  BEeCeHHero paBHogeHcTBua 107
e 3MMHEro cosiHuyecToAaHua 107

e JIETHero coJsiHuecTtosaHua 107

e OCeHHero pasHogeHcTBua 107

Audbdpysua 37
AbixaHue 144

3

3aka3Huk 214
3amepsaHue 58
3anoBegHuk 211
3emnga 22

e pa3mepsbl 100
e aABmxeHuns 104
e (popma 96
3Be3pa 76
3emMHas kopa 102
3eHnT 73

7

M3mepeHue 13, 27
VcnapeHune 56,131

K

Knetka 145
e KNeToyHas membpaHa 145




. yutonnasma 145

e  AApO Knetkn 145
Komerta 80

Komnac 60
KoHpeHcauuna 131
KpacHasa kHura 207
Kpyroo6opoT Boapl 132

N

Nab6opaTopHoe ob6opygoBaHne 18

Nec 116

Nnctok 146
NnTocepa 22
NlyHHoe 3aTmeHune 114

M

Marnut 50, 60
MaHTna 102
Macca 26
Matepuk 117
Mecsay 112
MeTeopong 80
Monekynbl 35

H

HaunoHanbHbIl napk 215
HebecHas cchepa 73
HebecHsblli mepngnaH 73
HebecHbIh akBaTop 73
Hu3meHHocTb 119

O

O6bem 26

O3epo 190

OkeaH 73

Op6uta 81

OpraHnsm 142

*  MHOTOKNETOUHbIi 145
e OOHOKNETOYHbIN 145
* npucnocobneHue 167
Ocb

* 3eMHas 99

e Mupa7s
OTcrauBaHue 48

M

MeperHoi, nnu rymyc 121
Mewepsbl 134

MutaHue 144

MnaHeTa 72

MNnaH mectHocTn 117
Mnopopopve 121
Montoca

*  3eMHble 90

*  HebecHoIli chepbl 90
MNonapHaa Houb 110
MonspHbIA geHb 110
Mousa 121

. nnogopogue rnoysbl 122
e cocTas noysbl 121

*  YepHo3ém 123
Mpun6opsl 16

*  u3MeputenoHole 16
*  yBennuuTesnbHble 17
MpupogosepeHue 7

MyTtb 56

P

PaBHopneHcTBMe 106

. BeceHHee 107

e oceHHee 107
PaspgeneHne cmecelii 48
PackpbiToe Beuwectso 134
PactBoputens 133
PacTteHus 147

C

CeoiictBa BellecTs 30
CkopocTtb 56

Cwmecu 45

CosBes3aue 78

e 304MakasibHble 79

. Bonbwoi Megseauubl 78
Manoin MegBeauubl 78
ConHeyHasa cuctema 83
ConHeyHoe 3aTmeHue 115
CosnHue 26
ConHuectoaHne 106

*  3umHee 107

e neTHee 107



CoobuiectBo opraHnamos 185
CopHaku 183

Cocras Bo3gyxa 125

Cpega obutaHusa 162
CtpoeHune 3emnu 102

CyTtku 81

TaaHue 56
Teneckon 17
Teno 26
Temnepatypa 17
TymaHHOCTb 77

Yy

Ypob6peHusa 123,203
YcnoBHble 3Hakn 120

()

®da3bl JlyHbl 112

dunsnyeckue ceoiictea BeuecTts 30

dunbTpoBaHue 49
doTOoCHUMOK 116

X

XapaktepucTtukn tena 26

e Macca 26

+ o06bem 26

* pa3mepsbl 26

* (popma 26

XnuMunyeckoe fiBfieHue,

UM xmuMmu4yeckasa peakumnsa 55
Xumnsa 8

LleHa gpenenuna 17

y

Yactu ceTa 118

)

OkBaTtop 3emnn 99
dknuntuka 78
2konorua 8
3Kocuctema 188

* npupogHasa 189

*  UWCKyccTBeHHasa 191
2kcnepnmeHT 12

A

ABneHuns 56
Appo 3emnn 102
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