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BBEAEHWE

YBaxaeMble y4eHuku!

B atom y4ebHOM rogy Bbl NPOAOIMKUTE U3yyaTb
eCcTecTBeHHble Hayku. [Npurnawaem Bac B yBrneka-
TEenbHOE MyTewecTBue MO YOUBUTENBHOMY MUPY
npvpodbl. 3HaHWe OKpyXalLwen cpedbl MOMOXET
BaM pa3BUTb HaBblkM, HEOOXOOUMbIE B XM3HW. B 1-5
Krnaccax Bbl y>xe NO3HaKOMUIIUCb CO MHOTUMMW MOHSI-
TUSIMU 1 TEpMUHAMK, 3akoHamu npupoasl. bnaroga-
ps 3HAHMAM, NOMyYEeHHbIM B NpeabiayLmnx Knaccax,
Bbl CMOXETe pasobpaTbCs B MEXNPEAMETHbIX CBSI-
351X, KOTOpble MOKaXXyT BaM, Kak 3HaHWS1 OOHON HayKu
romoraroT pa3obpaTtbcs B ApPYron.

Y4ebHble 3KCMEePUMEHTbI, MPaKTUYECKME 3aHsi-
TVs, a Takke NPOeKTHble paboThbl, MOMOryT BaMm no-
HATb NPUPOAY U coumanbHyo cpeny, SKONornyeckmne
1 4yeroBeyeckne npobnembl, BbipaboTaTb HaBbIKU
NPUHATUA pelleHnin. B 6 knacce Bbl y3HaeTe 0 Me-
TOo4Aax Hay4YHOro UccrnegoBaHus U Hay4YMTeCh X Mra-
HUPOBATb.

«EcTecTBeHHblE HaykM» 3aknagblBaloT OCHOBY
ansa yrnybneHHoro nyveHuna uonorum, reorpacumm,
PU3MKN, XUMUW, aCTPOHOMMM B NMOCHEOYHOLLMX Knac-
cax.

Bbl nonyunte Maccy MHTEPECHbIX 3HAHUIM O K-
BbIX OpraHusmax, SIBNeHUAX npupoabl U OU3NKO-

XUMUYECKUX Mnpoueccax. Bbl nonmére, 4yto mexay
YEernoBeKkOM U NPUPOLON CyLLECTBYET HepaspblBHas
CBSI3b, YTO U3MEHEHME OLHOrO KOMMOHEHTa B Mpu-
poae obs3aTenbHO NPUMBOOUT K U3MEHEHUIO OPYrmX
KOMMOHEHTOB.

Bbl oKyHeTecb B Mup Ouvonormdeckux, dusnye-
CKUX, reorpauyecknx M XMMUYECKUX 3aKOHOB U
OTKpoeTe Ans cebs HEKOTopble TalHbI CBOEro Tena,
NMO3HAKOMUTECH C COBPEMEHHBLIMW TEXHONOMMAMM.

BHuUMaTenbLHO npoynTanTe U npoaHanusupymte
TekcTbl TeM. OCHOBHbIE MOHATUS, KOTOPblE creayeT
3aMNOMHUTb, BbIAENEHbI XMPHbIM WpudTom. Obpa-
TUTE BHUMaHWE Ha CrioBa, KapTUHKN U cxeMbl. OHU
CrnocoBCTBYIOT NyyLleMy NMOHMMaHUI y4ebHoro ma-
Tepuana. OTBevariTe Ha BONpOChI, MPOBOAUTE Onbl-
Tbl U HabnogeHnst n obeyxganTe Ux pesynbsrartbl. B
KOHLe KaxdoW rmaBbl NpUBEAEHbl 3a4a4m, KoTopble
NMoMOryT BaM YKpPenuTb cBou 3HaHusA. Cobrnogarite
npaeuna 6epexxHOro OTHOLLEHUSI K KHUraM.

BHumaTtensHoe npoyTeHve TemMbl U 6e3ynpeyHoe
BbIMOMHEHME 3a4aHUN C MOMOLLBK YCMOBHbIX 3Ha-
KOB MOMOryT BaM pasBMBaTbCs Kak NMYHOCTW, pac-
LUMPUTb HayYHbIA KPYro3op U copMMpoBaTh KO-
1orndeckoe MbllwneHve. Bawm HaBblku 1 ymMeHUsi
CTaHyT OCHOBOW HOBbIX 3HaHUN.



NPUPOALI

TEMA 1. OBBEKT UCCJIEAOBAHWNA
ECTECTBEHHbIX HAYK

1. YTo0 Takoe nccnegosaHme?
2. YTO M3y4aloT eCTeCTBEHHbIE

Hayka — 3TO MUp 3HaHUI, KOTOPLIN
NO3BONSAET HAM U3y4aTb U U3MEHATb
npupogy. B npouecce uccrnenosa-
HAN  POXOAKTCA HOBbIE 3HaHUS.
Okpyxatowaa Hac npuvpoda BKIO-
YaeT XUBble OpPraHu3Mbl, HEXUBbIE
Tena, npoueccbl n aBneHus. OHu
MoryT ObiTb 06bEKTOM M NpegMeToM
nccneaoBaHUs eCTECTBEHHbIX HayK.

==\
% MpogomkmTe cNMCok 06BHLEKTOB NCCNEeNOBaHNUS €CTECTBEHHbIX HaYK. J
Mpupona

[ HexuBble Tena ] XuBas npupopaa J Mpouecchbl flBneHus

KornoHust MMHIBUHOB [bixaHne Noxab

( ( ) (

[ AsTOMOGUIBL ) [ J [ J [
[ Boaa j [ PacTteHus ] [ AR ] [ Betep

[ J J

BYINnKaHa
[ KameHb ]

O6paaoBaH|/|e

Jkocuctema neca TasHne nboa

(A N e




Mnasa 1. U3YYEHWE MPUPOALI 7

O6GbeKkT nccnegoBaHUA — 3TO NMPOLIECC U ABMEHUE XKMBOW UM HEXMBOW NPUPOAbI,
nopoxagatoiiee npobnemHyto cutyauuto. CosgaBas NpobnemMHyo cutyaumo, 06bekT uc-
crnefoBaHus OTBEYaET Ha BOMpPocC «YTo uccneayetca?» u Bblbnpaercs Ans ganbHenwero

n3yyeHus. MNpenmer uccnepgoBaHua — npea-

cTaBnsieT cobon onpenenéHHyo xa-
PaKTEPUCTMKY  UNM  OCOBEHHOCTb
obGbekTa WCCneaoBaHUs, MMELLYHO
HENOCPEACTBEHHYIO CBS3b C pellae-
mMoun npobnemon. NpegmeTt muccneno-
BaHUS UCXOAUT U3 obbekTa muccneno-
BaHMA N OTBeYaeT Ha Bonpoc «Kakon

acnekT obbekTa Bbl XOTUTE ncecnego-
O6beKT 1ccrefoBaHus [ MpeameT uccnegoBaHus ] BaTL?»

Cuctembl 6e3onacHocTu
aBTomMobuns

Mpeomet

nccrnenoBaHuA aBToMmobunsa

‘ MexaHn3mbl ynpaBneHus

OnekTpuyeckoe
obecneyeHne aBToMobUNA

O6BLeKT
nccrenoBaHus

ABTOMOGOUIMb

EcTecTBeHHblE HaykuM WrpatoT KMYEeBY POfib B M3YYEHUW MNPUPOAHbIX OOBLEKTOB,
sIBNeHni 1 npoueccoB. OHKM BkNoYaloT B cebsa psan ANCUUNIIWH, Takue Kak usmnka, Xumms,
Guonorus, reorpadusi, acCTPOHOMMUSI.

3agaya  ecTecTBEHHbIX Hayk —3aknodaeTcs
B W3y4YeHMM 3aKOHOB MpuUpoAdbl, a Takke B MX
paLMoHanbHOM WUCMonb3oBaHUM BO Gnaro 4yerno-
BEeYecTBa, B CNOCOOGCTBOBAHUMN OXpaHe MpUpPOAbI.
EcTecTBeHHO-Hay4Hble 3HaHWUS  CKragblBalTCs
B pe3ynbTate HabrniogeHun, npoBeaeHus akcnepm-

v
MEHTOB U BblABMXEHUA NOen B Trpouecce npak-
TUYECKOoN AeATernbHOCTU YernoBeKa.

b N
@ Ob6cyonMTe B rpynne B3aMMOCBA3b ECTECTBEHHbIX HayK C MaTeMaTuKOM,
I/IHC*)OpMaTI/IKOI/I ncTopuen.

Buonorus

AcTpoHOMUS ]

O6nactu uccnegoBaHUsl €CTECTBEHHbIX HayK
EcTtecTtBeH- | O6BLeKT nccnego-
Mpumepbl NnpeaMeToB UccreaoBaHUs
Hble HayKu BaHUA
dusnka HexunBaa npupoga CTpoeHue BeLLECTB, NPON3BOACTBO SMEKTPOIHEPIUM
Xumus HexwuBasi npupoga CBocTBa BELLECTB, XMMUYECKME MPOLECCHI
CTpoeHune KopHen pacTeHni, MMHeparnbHoe NuTaHne
Buosnorus YKnBble opraHnambl . g
pacTeHWI, pa3MHOXeHWe GakTepuin
Meorpacbus HexuBasa npupoga n OkeaH, ropHble Nopoabl, 3eMIIETPSICEHNE, BETEP,
P XKNBbIE OpraHn3mMbl ncKonaeMble pecypchbl
ACTpOHOMUSI HebecHble Tena CornHue, JlyHa, 3emns, ABMKEHWE NMITAHET N METEOPUTOB

Bbibepute 0O6bekT M npeamer ans  CcoOBCTBEHHOro uccrenoBaHus. Pacckaxute
O HUX. :
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TEMA 2. NNTAHNPOBAHWUE HAYYHOTO
UCCEAOBAHWNA

@ 1. B kakou nocnenosarenbHOCTH Be- Mouemy caeTaT
[éTca nccnepoBaHue? : 3Bé37bI?
2. Kakue metogbl MCNonb3ylTcs B
Xo[4e npoBedeHus uccnegosa-
HUA?

BnonHe ectecTBeHHO, YTO BCEX HaC WUH-
TepecyT BOMNPOCbI, NOJOOHbIE N3NOXEH-
HbIM BbILLE.

Mbl MOXEM OCBOUTb pellueHne npobne-
Mbl B rOTOBOM BuAe WNW UCCredoBaTb eé
CaMOCTOSATENBHO.

WccnepoBaHne — 91O npouecc OoCTu-
XXEHUS HOBbIX 3HaHWN, TO eCTb Hay4HOro
oco3HaHusa. Hanpumep, 6narogapa uc-
CNefoBaHUAM YYE€HbIX-aCTPOHOMOB, ObINo
YCTaHOBMNEHO, YTO 3BE3bl — 3TO OrPOMHbIE
HebecHble Tena, nsny4vatoLime CBeT 1 TENSO.

B pesynbraTe Hay4YHbIX UCCnegoBaHUN, NPOBEAEHHbIX YYé-
HbIMK, Bbln CO34aHbl PEHTIEHOBCKME U yNbTPa3BYKOBbIE annapatbl, yHMBepcanbHble na-
3epHble CUCTEMBI.

Ana npoBegeHus wuccnepoBaHus coctaensetrca nnaH. OH oTpaxaeT nocnefosa-
TEeNbHOCTb OEWUCTBUN, KOTOpble MOMOryT WCCriedoBaTentd OOCTUYb HaMEYeHHOW Luenwu,
a Takke nokasblBaeT HeOOXOAMMble METOAbI PELLEHMS NOCTABMNEHHbIX 3a4au.

Kakoe
3Ha4yeHue ans
3e0pbl umeeT
norocarbin

MnaH nccnepgoBaHus

-

. Bbibop Tembl nccnegoBaHus.

2. OnpegeneHve uenen n 3agad uccrnegoBanus. Llenb nccnenosaHns — pesyrnbsrart, KOTo-
poro nccnegoBatenb AOMKEH AOCTUYb B KOHLE CBOEN paboTbl. 3agaym nccnegoBaHus —
onpegeneHne nytTen u MeETOAOB AOCTMXKEHNSA Lenu.

. OnpegeneHne obbekTa 1 NnpeameTa UccrnegoBaHus. I
OnpeneneHne metoaoB uccnegoBaHusa. Heobxoaumo BbibpaTb e S

nyTM NPOBEAEHUSA UCCNEOOBAHUA U peLleHUst NOCTaBNEeHHbIX

3agadv, To eCTb ONpeaennuTb MeToAbl UCCeaoBaHuA.

5. Cbop gaHHbIX, HabnogeHwe, NnpoBeaeHne SKCNepUMeH-

TOB.

6. OueHka oXxmaaemMblx pe3ynbratoB UCCreno- -

BaHUs, oOpMMpoOBaHME BbIBOLOB. ;‘

CocTtaBneHne TOYHOro nnaHa wuccneanosa- il

HUSI NOMOXET BaM MPUMEHUTb HA NPaKTUKe r

Hay4Hble MeToabl M3yYeHNUs Npupoasl, ocy-

LecTBUTbL cOOp AaHHbIX, CHOPMYNMpPOBaTb

BbIBOAbI MO NPOBEAEHHOMY UCCNEOBAHMIO.

A w
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CyLliecTBYIOT pa3finyHble MeToAbl U3yYeHUs NPUPOAbI:

1. HabntogeHune n onucaHue.

2. NpoBegeHne namepeHun.

3. NpoBegeHne aKCnepMMeHTOB.
4. CpaBHeHue.

5. MogenupoBaHue.

HaGniogeHne — 370 u3yyeHue
SIBNEHU 1 NpoLeccoB, npoucxoas-
Wwux B npupoge, 6e3 BmellaTenb-
CTBa Yenoseka B ux xoa. Hanpumep,
Bbl MOXeTe BeCcTu HabntogeHue 3a
noBedeHneM >XMBOTHbIX. Pesynbra-
Tbl HabniogeHun uKeupyroTca B
cneumanbHoM agHeBHUKe. Mpn Heob-
XOANUMOCTW HabnaeHNS NOBTOPAOT
B TEX Xe YCroBusX, YTOObI NONy4nTh
Gonee TOYHbIE pesynbTaThl.

o
WJ Kakne npubopbl Heobxooumbl ONA  BeAeHUs
L HabnogeHWn 3a NpUpPoaon?

NMpoBeaneHne usmepeHuMn. B xoge SKCNepuUMEHTOB

N HabnwogeHun NPOBOAATCS pasnuyHble U3MEepeHUs.
C nomowbio NpPOCTENLLEr0 M3MEPUTENBHOIO WUHCTPY-
MEHTa — NIMHENKN MOXHO ONpedenuTb ANNHY, LMPUHY
N BbICOTY OObLEKTOB. [1nsi namepeHmsi maccbl 0ObEKTOB
NCNoNb3YylTCH BEChI, a AN TemnepaTypbl — TEPMOMETPbI.
b, Bam xopoLlo 3HakoMbl Yackl, crnyxaline onst UsMepeHust
g e gpeMeHn. NS OCYLUECTBIIEHUs CMOXHbIX U3MEPeH
;;I!llmilfllil.lhmll|||-|-i|f||||.:.i|.lu'i:.:l||I|_||:|!II||J.'|:!.ﬂ! Tpe6y+0TCFI cneuuaneHbie an6opr’ Hanpvmep onpene-
nswume KpoBsiHoe OaBneHne — TOHOMETPbI, Ans ycTa-

JNnHeiikn HOBMeHMs aTMocdepHOro AaBneHus — GapomMeTpbl.

Sl |
R -

ToHomeTp
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NpoBeneHne aKkcnepumeHTOB (nar.
experimentum — «uCrbITaHNE», «OMbIT»)
— cuuTaetcd 6onee CroXHbIM npakTu4e-
CKUM METOAOM MO CPpaBHEHUIO C Habnto-
AeHvewm. Npun npoBegeHMM akcnepumMeHTa
nccnepoBaTenb BO3AENCTBYET Ha U3yya-
eMble NPUPOAHbIE OOBEKTLI U NPOLECCHI.

B uensx nsyyeHnsa BNnaHMs nonmea Ha
POCT U pas3BUTUE PaCTEHUA MOXHO MNpo-
BECTU CnegyoLwmnin SKCNepuMeHT.

MepBoe n BTOpOE pacTeHWe UCMosib-
3YIOTCS B KayeCTBe 3KCrepuMeHTarbHOn
rpynnbl Onsi uccnegoBaHun, a TpeTbe
pacTeHne — B Ka4eCTBEe KOHTPOSIbHOW rpynnbl AnA cpaBHeHus. [1lepBoe pacTeHue akcne-
PUMEHTanNbHOW rpynnbl NOANBAKT 0OMMBbHO, BTOPOE — MEHbLUEe, a pacTeHWe KOHTPOIib-
HOW rpynnbl NOMAMBAKOT Kak 0ObIYHO, B 4OCTAaTOMHOM KonuyecTBe. B xoge akcnepuvmeHTa
B TeYeHMe ofHOro Mecsia HabniogalT 3a poCTOM U pasBUTMEM PaCTEHUMM BO BCEX
rpynnax. lNpu 3ToM M3MepSIOT BbICOTY pacTeHUst U NOACHUTBLIBAKOT KONMYeCTBO 06pa3oBas-
LUMXCA HOBbIX NMCTbeB. Bce nokasatenn noapobHO UKCUpPYOTCA B AHEBHUKE UcCneno-
BaHusA. [Mony4YyeHHble AaHHble CpaBHMBAIOT W AenatoT BbIBO4 O TOM, Kak KONMYeCTBO BOAb!
BMMSIET HA POCT N pasBUTUE pacTEHUN B XO4e IKCNepuMeHTa.

MeToa cpaBHeHUs1 UCMONb3yeTcsa AN onpeaeneHns CXoacTB U pasnuynii NpUPOaHbIX
OObLEKTOB.

MopenupoBaHue — nsyvyeHve obbekTa Unu siIBNEHNS C UCNONb30BaHNEM UX MOAENEN.

Bbl HaBepHsika cTankMBanucb C MHOXeCTBOM Mogernen. Hanpumep, rmobyc — mogenb
3emnun, akBapuym — Mofenb BOAOEMA.

I L e LU

%Jb [MpoaHanuanpynte cnegyrowime Mogernu. ]

< il

e

MogenupoBaHne — 3TO MeTod, MO3BONAKLWMA UCCneaoBaTento NPOrHo3npoBaTb Npu-
pOOHblE MPOLECChl HA OCHOBE AaHHbIX. Hanpumep, MOXHO cMoaenupoBaTb KONMYECTBO
MSICHOW NpOAYyKUWMW, MOSTly4aeMon OT KpofiMkoBogdeckon cepmbl 3a rof. 3Has Temnbl
Pa3MHOXEHUS KPONMKOB, MX YMUCIIEHHOCTb M KONMYECTBO MNOTPEednsieMon Mmu nuum 3a
HeJent, MOXHO paccynTaTb rogoByto NpubbINb OT KPONMKOBOACTBA.

1. Kakne metogbl Obinn MCNONb30BaHbl B X04€ 3KCMEpPMMEHTa MO ONpeaeneHuto
BNUSAHUSA KONUYECTBA BOAbI HA POCT U pasBUTUE pacTEHUIN? :

2. MNMpeanonoxum, Bbl cobrpaeTechb n3yvyaTb NOBeAEHME XMBOTHbIX. Kakne meTtoapl
Bbl CNosb3yeTe Ansi 3Toro? :
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NMPAKTUYECKOE 3AHATWE
TEMA 3. TPAONYECKOE
MPEACTABNAEHWUE AAHHbIX

@ 1. 3HaeTe N1 Bbl CBON POCT?

2. Kaknmun metogamm ero MoXHO M3MepuTb?
3. Kakme MHCTpYMeHTbI ANs U3MePEHUst ASTMHbI BaM U3BECTHbI?

[ns onpepeneHns cpegHero 3HadeHUs1 HECKOMNbKMX BEMUYMH UX CHayarna cknagpisatoT
mexagy cobon, 3atem pesynbrar OenuTcs Ha KX KonuvectBo. Hanpumep, yyebHMK Mo
matemaTtuke Becut 600 g, y4ebHMK No ecTecTBeHHbIM Haykam — 400 g, y4ebHuK pogHoro
a3blika — 500 g. YTo6bI ONpegennTb cpegHo Maccy TPEX y4eBbHNKOB, HEOBXOOUMO COXUTb
NX Maccy u pesynestaTt NogenuTb Ha Tpu:

600 g + 400 g + 500 g = 1500 g;
1500 g : 3 = 500 g.
Ll,enb: npeactaBneHne n aHann3 AaHHbIX B BUuge rpa(pvu(a.

Ham noHapobsaTcsA Mopsanok BbINONMHEHUA paboTbl
» nameputenoHaa | OnpegeneHne cpegHero apugmMeTUHecKoro 3Ha4eH1s pocTa yyalumxcs
neHTa knacca:
» nuct 6enon 1. Pasgenure yyalwmuxca knacca Ha YeTbipe rpynrbl No Mecsauam nx
oymaru pPOXOEHWS: SHBApb—MapT, anperb—M1oHb, NHITb—CEHTAOPb, OKTAOPb—
> rMHenka Aekabp.
2. /
» KapaHpalL C nomoLbo N3MepuUTENbHON NEHTbI N3MepbTe POCT yYaLLMXCH B

Kaxxgon rpynne.

3. BHecuTe faHHble 0 POCTe Kaaoro yyallerocs rpynnbl B Tabnumuy.

1 +1,.....]

4. Paccuntante no copmyne /., = ~ cpeaHee apudmeTndeckoe

3HauYeHne pocTa yyaLmxcst rpynnbl.

5. Cobepute MHGOPMaLMIO O POCTE yYalUXcs APYrux rpynmn U BblYMCIIUTE
cpeaHee apugMeTMyeckoe 3HaYeHMe pocTa BCex y4alluxcs B Knacce.

6. Hapucyiite cuctemy koopauHat. Ha ropusoHTansHon ocu OTMeTLTe rpyn-
Mbl yYaLLMXCS, a8 Ha BEPTUKaNbHOW — cpeaHne apudmMeTUYeckne 3Hade-
HUS pOCTa y4allUMXcs U HaYepTuTe rpaduk.

7. CoenanTe BbiBOA,.

Ne Umsa, pamunua yyawerocs | PocTt (cm)
Mpynna 1
1 |A6aynnaesa Haprusa 145
2 |baxpomoB Myxammag 147
3 |BanmxoHoB O3006ek 146
4 |OdamuHosa dungopa 148
CpenHee 3Ha4eHue 146,5
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Poct (cm)
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1. [Ans yero HeobGxo4MMo 3HaTb cpeaHee apnudmeTndeckoe 3HadeHne?
2. B kakom Buae MOXHO NpeaocTaBUTb pe3ynbraTbl UCCNnegoBaHNA?

0

..................................................................................................................

: po 18:00). Ha ocHoBe gaHHbIX Tabnuubl HaYyepTUTe M nNpoaHanuaupymte rpaduk :
N3MEeHeHnsa Temneparypbl. :

.
----------------------------------------------------------------------------------------------------------------------

Yacebl 08:00 10:00 12:00 14:00 16:00 18:00
Temnepartypa, 16 °C 23 °C 30 °C 32°C 25°C 17 °C
°C
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NMPOEKTHAA PABOTA
TEMA 4. MOAENNPOBAHWUE SKOCUCTEMDbI

dkocucrtema — 4yactb 3emMnu, Ha KOTOpOIZ XUBYT XMBbl€ OpraHnN3Mbil. Jlroan, pacteHunAd,
XUBOTHbIE, Fpl/l6bl, 6aKTep|/w1 COCTaBNAKT XXMBYH 4aCTb SKOCUCTEMBbI, a TOPHbIE NOPOAbI,
noyea, Boga 1 ra3oBbli COCTaB aTMOC(*)epr —eé HEXNBYHO YacCTb. >Knas n HexxmBasi 4acTu
OKOCUCTEMbI B38MMOﬂeIZCTByPOT apyr ¢ opyrom. Bopa wn MUHeparnbHble BELWEeCTBaA B MNOY-
BE nornowarTcd paCcteHnAMnN n NCNonb3yrTCA OJ14 O6pa3OBaHI/IFI OpraHn4eCkKnx seLlecTB
B npouecce (bOTOCI/IHTe3a. PacTteHna noepatotca TpaBOAAHbIMU XNBOTHbIMU, KOTOPbIE B
CBOIO o4epedb CTaHOBATCA nmwen ans XMwHuKoB. C NOMOLLBbIO MOYBEHHbIX MUKpOopra-
HN3MOB OCTaTKu MépTBbIX CyllecCTB pasaratoTcd 1 rnpespawaroTcAa B MUHEpPArlbl. MMHepa-
Jibl yCBaNBaKOTCA paCTEHUAMMN. Takum 06pa30M, B 3KOCUCTEME npouncxogunTt LMKITNYECKNI

KPpyroBopoT BELLECTB.

LUenb: M3yyeHne akocucTteMbl METOAOM MOAENUPOBAHNSA

Ham noHapo6saTcsa

MopspokK BbiNONHEeHUst paboThbl

> CTEeKNsiHHas EMKOCTb

> rpasun

> Necok

> FPYHT

» GuoynobpeHue

> MeaneHHopacTtyuwme
pacTeHus

> pacnbinuTens Ans Boabl

1. Ha OHO CTeknsiHHOM €MKOCTWU HacbInbTe MEecoK, a CBepXy
rpaBun.

2. YNoxuTe HEeCKONbKMMWU CRosiMU TPYHT 1M GuoyaobpeHwue,
yepeays ux.

3. Co3ganTe KOMNO3ULMIO, MOCAAMB B IPYHT pa3Hble pacTeHus,
N onpbIiCKUBanTe NX BOLOW.

4. [Mpwv co3gaHnm MOAENN 3KOCUCTEMBI B KA4YECTBE YKpaLleHUs
NCMONb3ynTe BETKN PasfINYHbIX AEPEBLEB, KAMHW.

5. YxaxuBanTte 3a MOAENbK 3KOCUCTEMbI TaK, YTODObI OHa
npocyLiecTBoBana 4OMnroe Bpems.

CTpOI/ITeJ'IbCTBO MHOIO4YNCITIEHHbIX

3aBogoB n habpuk, Bbipybka necos,
nepekpbiTUE BOAHbLIX MyTEN oOKa3sblBa-
0T BNUSIHME Ha OKpYXKatoLLyto cpeay.
Ecnun mbl He Bygem 3awmuwarb Npupo-
Ay, 3TO NPUBEAET K 3arpsi3HEHMIO BOAbI
1 BO34yXa, YTO HEraTUBHO OTPa3nTCA Ha

COCTOAHME SKOCUCTEMDbI.

BaMu MoAesb 3KOCUCTEMbI OT
: €CTECTBEHHOW 9KOCUCTEMbI?
: 2. Kakue ycnosus Heobxoanmbi
' ONs pasBUTUS KMBOFO oOpra-

HM3ma?

--------------
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NOTUYECKWE 3AAAHNA NO ITNABE

1. BbibepuTte 06bEKT 1 NpegMeT BaLlero nccnegoBaHus.
2. Kakune aBneHuns nsobpakeHbl Ha pucyHkax? Kakume uCcumninHbl UX n3yvaroT?

v = = =

3. Onpepgenute 0ObeEKTbl M NpegMeTbl UCCNeaoBaHMA ANd pasnuyHbiX obnacten
€CTECTBEHHbIX HayK.

O6nacTtu uccnegoBaHUA €CTECTBEHHbIX HayK
EcTecTBeHHbIEe HayKu OO6BbeKT uccnenoBaHus lNMpeamet nccnenoBaHus
dusunka
Xnumus
Buonorus
leorpadus
ACTpoHOMUS

4. TpoaHanuanpynte WHGOpMaUMIo, NpeacTaBrneHHylo B Tabnuvue, M OTBETbTE Ha
BOMpPOCHI.

Konn4yecTtBo y4eHMKOB No Knaccam
Bug cnopta 6 «A» 6 «b» 6 «O»
Manb4nkum [eBo4kn Manb4mkm [eBo4kn Manb4mkm [eBo4kn
dyTbon 5 3 7 2 5 0
TeHHnc 3 4 2 3 2 4
bokc 3 2 3 0 3 1
lnaBaHue 3 2 4 4 5 5
'MMHacTuKa 2 3 1 3 1 2
Bcero: 16 14 17 12 16 12

1. Kakow Bug cnopta Havboree nonynsapeH cpeam yyalimxcsa?

2. CKonbKo BCEro yvawmxca 3aHmmatorcs goytéonom?

3. Kakve Bnabl criopta MeHbLUE BCEro MHTEPECYIOT LLUKONbHUKOB?

: 4. BbibepuTe 13 npeacTaBneHHbIX HUXKe BEPHbIe YTBEPKAEHUS. 3

A. B 6 «A» Knacce KOnmyecTBO y4allnxcs, 3aHMMaloLWmnxXcs cnopToMm, bonblue, Yem

] B APYrvX Kraccax. :
B. 'MMHacTrka — nonynspHbIn BUA CropTa cpeaun OeBOYeEK. 3
D. TeHHMCOM ManbYMKN MHTEPECYIOTCH MEHbLLE, YeM BOKCOM.



BELWECTBO U EFO
CBOUCTBA

TEMA 5. CTPOEHWE BELLECTBA

@3 He wnmeeT cobCTBEHHOM QOPMbI U
o6béma. OH npuMHMMaeT opMy cocyda 1 3a-
MOSHSET ero nonHocTblo. [pymepom MoXeT
CIY>XUTb BO3YyX B NOMELLEHWW.

XKngkocTb npyHMMaeT ¢popmMy TOro cocyaa, B KOTOPOM
HaxoguTtcs. Hanpumep, S6n0YHbIN COK, HANUTBIN B CTakaH
N Nuany, NPUHUMAaET UX POpPMY.

n 06bEM. Hanpumep, aepeso, CTon, KapaHaall,
pyyka 1 T. 4.— 3TO TBEpAble Tena, U OHU He Me-

HSKOT CBOKO (hOpMY. \/ |

TBépable Tena COXpaHslT CBOW  OpMy ]
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BelwecTtBa HaxoasaTcs B ra3oobpa3HOM, XWOKOM UM TBEPOOM COCTOSHUM B 3aBUCK-
MOCTW OT CBOEro CTpoeHus. Kaxxgoe BewecTBo COCTOUT U3 MernbYanLlmx YacTul, Hepasnu-
YNMMbIX HEBOOPY>KEHHbIM rmna3oMm, 1 obrnagaeT cTporo onpeaenéHHbiMM CBOMCTBaMM.

Monekyna — aTo camas MarneHbkasa YyacTuua Bellectsa. Hanpumep, mens4anwas 4actum-
La BoAbl — 9TO MOfekyna BoAbl.

YT0ObI M3Yy4nTb pasnnyHbIie CBOMCTBA BELLECTBA, MPOBEAEM CEaYIOLLNA SKCNIEPUMEHT.

Ham noHago6saTcs Mopspok BbiNonHeHUs1 paboThbl
» 3 nnacTtukosbIX Wwnpuua | 1. MNepBbin WNpUL, 3aN0NHUTE BO3AYXOM.
» BOAa 2. Bo BTOpOM WNpUL Hanente sogy.
> NeCoK 3. Tpetnn Wwnpuy, 3anornHUTE Neckom.

4. NoHabnoganTe 3a TeM, Kak pasHble BeLecTBa
3anosHSAT WNpULbI.
5. ObcyanTte B rpynnax.

% Kaknmn cBoricTBamu obnagatoT Yyactumubl? J

YacTtuupbl BellecTBa He N3MeHATCA. Hanpumep, Monekynbl Bogbl OAMHAKOBbLI BO BCEX
TPEX COCTOSHUSAX (TBEPAOM, XUAKOM, razoobpasHoMm). VI3MeHSAITCS NULb X OBUXEHME,
pacnosioXXeHne N paccTossHne Mexay HUMK.

-y

%’7 Kakne  coctosiHusA
BELLIECTB M30bpae-
Hbl HA PUCYHKe?

Qe @

MoHabnogante 3a ropsien ceBevon. PacnnaBnsasicb, BOCK nNpeBpallaeTcs B
XNOKOCTb, KOTOpasi CTeKaeT, OnfaBnss CBedvy, a 3areM 4epe3 onpenenéHHoe
BpeMs 3acTbiBaeT. Kak Bbl 00bSACHUTE 3TOT Npouecc?

2. CpaBHU1TE YacTULbl MyKK, caxapa 1 conu.
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NMPAKTUYECKOE 3AHATWUE

TEMA 6. HABNIWOAEHWE 3A TPEMA
COCTOAHUAMU BELLECTBA

NMpokommeHTUpYyHTE,
YTO Bbl BUAUTE HA PUCYHKaX.

JkcrnepumeHTanbHoe HabnogeHve 3a cocTos - !
HMeM BellecTBa B TBEPAOM, XWOKOM U raso- :
06pa3HOM COCTOSHUSIX. :

[ns n3yyeHus CBOMCTB TBEPAbLIX Ten npose- |
A€M criefytoLuin aKkcnepumeHT. BosbMute B pyky |
kapaHpaw u bpockTe ero, NoAHsB Ha onpeae- !
NEHHY10 BbICOTY. Mbl BUAMM, 4YTO hopma U OOBEM :
KapaHdalla He MEHSAITCS. :

[Ans n3ydeHus CBOMCTB XWOKOCTWM MNPOBEAEM Criedyrolni 3SKCNepuMeHT. 3anonHute
CTEKIAHHYI0 BaHKy BOAOW, 3aTeM BbiNlenTe €€ B MUCKY.

% YT0 BbI HaONoganu? ]

Korga »XuakocTb nepenuBaeTcs u3
OfHOro cocyaa B ApPYron, Mbl MOXeM
HabngaTb 3a €€ TeKy4yecTblo U U3-
MeHeHneM opMbl. XKUOKOCTb MMmeeT
COOCTBEHHbIN OOBLEM, HO He uMeeT
cobctBeHHOM popmbl. OHa NpuHUMa-
eT opMmy cocyda, B KOTOPOM Haxo-
auTcs.

[ns n3yyeHust CBOMCTB ra3oB NpoBedEM crie-
AyoWwmnn aKkcnepumeHT. a3 Henb3s yBuaetb. B
HEKOTOpbIX CryyasX Mbl MOXEM MO4YyBCTBOBaTb
nMwb ero 3anax. Bo3abMEM TOHKyHO TpyOOuKy.
HayHéM OyTb B HEE€ C OOHOro KOHUA M OAHOBpe-
MEHHO NMOAHECEM NafoHb K ApyromMy KoHuy. Korga
Mbl BblOyBaeM BO34yX U3 TPyOOUKM, Halla NagoHb
YyBCTBYET, KaK OH BbIXOAMT M3 NPOTUBOMONOXHOIO
otBepcTus. lNpn HagyBaHMM BO3AYLUHOMO LUAPU-
Ka OH 3arnorHsEeTCs BO34YyXOM WU YBENMYMBaETCs
B 06béme n dopme. CnegosartenbHO, rasbl He
NMeT cobCcTBEHHOrO 06BLEMA N PopPMbI.

——
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Llenb: n3yunTb cocTosiHUA nbaa, BoAbl U napa.

Ham noHapgo6saTca Mopsnok BbiNONHeHUst paboThbl
> nén, BeinonHsiTe paboTy B COOTBETCTBUM C NpaBUIaMn TEXHUKN
» cocyn 6esonacHocTw.

> Kepamudeckas NoAcTaB-| 1. 3akpenuTe COCyA B Nnarke Litatmsa.

Ka AnA Cyxoro Tonnmea | 2 MomecTuTe KycoK fbaa B TEPMOCTOWKMI COCYA.
. y

CyXoe Tonnmeo 3. Harpetite cocyn, cxurasi cyxoe TOMmBo.

> wTatue -
> TepMOMETp 4. lNoracuTe OroHb, Kak TOMbKO féa pacTaerT.
CEKYHIOMETP 5. lNocTtaBbTe cocyn ewé pa3 Ha oroHb. [Npocneante 3a

TEeM, KaK 3akumnaeT Boaa.

6. lMNoHabntogante 3a npeBpalleHMeM XUAKOCTM B nap.
O6cyanTte onbIT C APY3bSMU.

B Tabnuue npmuBeneHbI CBOWCTBA BELLECTB B TpéX COCTOAHUAX.

TBéppoe cocTosiHue XXuakoe cocTosiHue CocTosiHMe rasa

Mwmeet cobectBeHHYO | He nmeet cobctBeHHOM hopMbl, NPUHK- | He nveeTt cobcTBeH-

dopmy 1 06LEM maet coopmy ntoboro cocyaa HOW chopmbl 1 cobCT-

BEHHOro obbéma

HeB0O3MOXHO cxXaTb | HEBO3MOXHO CxXaTb MoxxHO cxxaTb

YacTuubl NNOTHO PaccTosHne mexay Yactuuamm meHblle | Hactuubl HaxogaTtca

ynakoBaHbl pacCcToAHNA MexXay YacTuuamm TBEpAbIX | HAa 6ONbLLIOM paccTos-
Ten HUW Opyr oT gpyra

TpVI COCTOAAHUA BelLleCTB B XUBbIX OpraHn3mMmax

3HaeTe N Bbl, YTO TBEPAOE BELLIECTBO B OpraHnM3mMe YernoBeka — 3TO KOCTU, XUAKOCTb —
3TO KPOBb, a ra3006pa3HOe BELLECTBO — 3TO BO3AYX B NErKUX?

ﬁ /3 TOHKMX OepeBAHHbIX NanoqeKk u NnacTurmHa U3rotoBbTe MOAerb BELecTBa B :
TPEX COCTOAHUSAX. :
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TEMA 7. T'A3bl

,D,J'IFI 4yero yCtaHaBnmMBarOTCA 3alllUTHbIE HaKMaaku Ha pyrib aBToMobuMnNA?

a3 6biBaeT 6ecuBeTHbIM. [103TOMY Mbl HE MOXeEM ero BuaeTb. Ho B 6bICTPO ABMXKYLLIEMCS
aBTOMOOMNE Mbl YYBCTBYEM, KakK OYET BETEP, TO ECTb ABMXETCHA BO34YX BOKPYr Hac.

a3 He nmeeT cobcTBEHHOM (hOPMbI U COOCTBEHHOro 06bLEMA

O6béM rasa nerko uM3MeHUTb. Hanpumep, ecnM Mbl 3aKpoeM ManbLEeM KOHYMK
Lnp1ua n HaXXMEM Ha ero noplleHb, 06bEM BO3ayxa BHYTPU HEFO 3HAYUTENbHO YMEHb-
lwntes. a3 3aHMMaeT Becb 06bEM cocyaa, B KOTOPOM OH HaxoauTcs. PacctosiHne mexay
YyacTuuamm rasza o4eHb 6ombLIoe, NO3TOMY ra3 MOXHO CXaTb.

Ham noHapob6saTcs Mopsnok BbinonHeHUs paboTbl
» cBeyvya 1. NMomecTnTe cBEYy B NOACBEYHUK U 3aXIUTE €€.
> MOACBEYHUK 2. 3apynTe cBevy M NoHabnoganTe 3a NPONCXOAALLMM.
> CMUYKU 3. CHoBa 3axruTte cBeyvy B NOACBEYHUKE.
> CTEKNSAHHbIW cocyq 4. HakpouTe ropsiLyto cBevy cBepXy CTEKMNAHHbIM COCYAOM.
O6cyauTe onbIT U CpaBHUTE 3TU NPOLIECCHI.

=} 2
ﬁv, Kakoe 3HaueHne nmeet BO34yX OJ14 rOpeHUA NinaMeHu «

BaXHOCTb razoB B NOBCEAHEBHOMW XXU3HU

Mbl ObllunM BO34yXOM BOKpYr Hac. Bosgyx Heobxo-
AUM ANS CKUraHus Tonnmea U paboTbl MHOMMX MaLUUH.

MpupogHbIn ra3 aenseTca ogHUM U3 BUaoB rasa. Mol
NCronb3yem ero B NOBCEOHEBHOWN XXW3HW AN OTonne-
HUSA HaWKMX OOMOB M npurotoBneHnsa nuwu. Mpu non-
HOM cCropaHuu ra3 npeBpallaeT BoAy B BOASHOM nap,
BblAENAA Mpy 3TOM YIMEKUCnbIN ra3. [1pyu HenosmHom
CropaHuM BblOensieTca BpeaHbl ras, KOTopblA cyuTa-
eTCA 4Ypes3BbldaHO OMacHbIM AN KMU3HM 4YenoBeka.
MpupoaHbIn ra3 He MMEeET 3anaxa, No3TOMY SHepreTu-
Yyeckme KomnaHum 0obaBnstoT B HEMO CUMNBHO NaxHyLine
BeLLeCcTBa, YTOObI NI0AM MO 3aMETUTb YTEYKY rasa, u
obecneynBaloT TeM caMbiM 6e30MacHOCTb YerioBeka U
COXPaHHOCTb €ro 300pPOBbS.
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C nomoLblo KMCNOpoaHbIX GannoHoB B
GorbHMLAaxX OKa3blBaeTCsl NMOMOLLb NauueH-
Tam, MMelLLMM NPobnemMbl C AbIXaHUEM.

Bo Bpems npbhkka ¢ napallioToM BO3AyX noa-
i : HMMaeT napaLlioT BBEPX, NO3TOMY MapallioTUCT
mMeaJSIeHHO 1 6e30MacHO onyckaeTcst Ha 3eMIHo.

@ 3aWwuTHble 3NemMeHTbl Ha pyrne aBTo-
MoBUNs 4EeNCTBYHOT B COMETAHUM C PEM-

HAMKM Oe3onacHocTu. Pacnono)eHHble
cnepean n no 6okam noayLkn Gesonac-
HOCTM B aBTOMOOMNAX 3alLuULLal0T TENo
yenoBeka npu CTONMKHOBEHUAX. OHu
CHMXXalT BEPOSITHOCTb ydapa ronoBow
N BblfnieTa Yyepes NoboBoe CTEKNO cuas-
WMX B aBToMobune nogemn.

ObixaHne nog Bogon

MocmoTpuTe Ha OTO MOABOAHOMO Hblpsnblmka. Bbl Buante 6GannoH ¢ BO34yxXOM
(akBanaHr) Ha ero cnvHe? HbIpANbLKMK UCNONb3YeT ero, 4YTobbl AblwaTe nod BOOOMW.
[ansep MoXxeT ocTaBaTbCA Nof BOOOM MOYTU Yac. Kak Bbl AymaeTte, OOCTAaTOMHO 1w
BO34yxa B akBanaHre, 4tobbl AblaTte UM B Te4eHne 4aca?

--------------------------------------------------------------------------------------------------------------------

,ﬁ 1. 3HaeTe nu Bbl, KaK BNUSIIOT rasbl Ha XWBble OpraHn3mbl? :
2. Kak Bbl fiymMaeTe, Novyemy BO3gyX B LUMHAX aBTOMOOUNS HaxoguTcs nog onpeae-
NEHHbIM JaBNEHNEM U yBENMYMBaTL Ero HE peKOMeHAYeTCA?

---------------------------------------------------------------------------------------------------------------------

.
.
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TEMA 8. XUAKOCTH

.........................................................................................................................................................
.

Kak nameHutca copma XMAKOCTU, ecnn nepenutb €€ M3 cTakaHa B Korby,
a 3aTeM B MeH3ypKy? MameHnTca nn e€ o6beém?

Bonbluasi YacTb NOBEPXHOCTU 3eMin 3aHATa XUOKOCTbIO. B HacTosiLee BpeMs yYEHble
ULWLYT Apyrue nnaHeTbl, Ha KOTOPbIX €CTb BOAA B XWUAKOM COCTOAHUW. Ho anga Toro 4tobbl
Ha nnaHeTax 6bina Boga B TOM COCTOSIHUM, KOTOPOE Mbl 3HAaEM, Ha NnaHeTe AOMKHbl OblTb
Heobxoanmble yCroBus.

Korga Boga Hanuta B cocyd, OHa npuHuMMaet ero copmy. Xungkoctb
NMeEET CBOM COBCTBEHHbIN 0O6BLEM. MoaToMy €€ TpyaHO cxaTb. Knakoctum
COCTOSIT U3 OYEHb MENKMX YacTuL, PaCMoNIOKEHHbIX BNM3KO Apyr K Apy-
ry, HO MPOMEXYTKN MEXAy HUMU He Takue MarieHbKue, Kak B TBEpAbIX
BewecTBax. YacTumubl XXMAKOCTU ABMXYTCA BbICTpee, YeM YacTuubl TBEP-
Aoro Tena.

CBoMncTBa XNOKOCTEMN:

1) Anga onpeaeneHnss Maccbl XXMOKOCTN €€ MOXHO B3BECUTb Ha Becax;

2) >XMOKOCTU TaK e, Kak TBEpAble Tena, MMEKT COOCTBEHHbIN OOBbEM;

3) XKMOKOCTW TaK Xe, KaK U rasbl, He MMET COBCTBEHHOM DOPMbI;

4) >XMOKOCTb, HanuTas B cocyq, MPUHUMAET ero hopmMy, HO COXPaHSAET CBOWM
00BLEM.

Buabl xmnpakocrten:

Boga — 310 »xumakocTb, obpasyowaa Muposon okeaH. Ho B npupoge oHa BCcTpevaeTcs
1 B TBEPOOM COCTOSAHUKN. Hanpumep, CHer B XOnoaHbI AeHb unu nég Ha CeBepHOM nortoce,
CKOBaHHOM BEYHOW MepP3M0TON.
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Hawe Tteno coctouT M3 60nbLLIOrO KonmnyecTea TBEPAbIX
Tes — KOCTEN N pasfNYHbIX XXUOKOCTEN, OCHOBHOW N3 KOTOPbIX
SBMSIETCA KPOBb. Y KaX4oro 4yenoseka B cpegHem 5 nnutpos
KpOBMW.

Mépn — cnagkoe n BA3KOE BELLECTBO. OTO XUOKOCTb, KOTOPYHO
cobupatoT NYESbl U XPaHAT BHYTPU CBOUX COT.

=4
% Bce nu XnakocTn cocTtoaT 13 Boabl? J

He Bce »XnakocTn cocToAT M3 BoAbl. Ha-
npumep, HedTb U PTYyTb He coaepxaT BoOAbl,
HO ABMAKOTCS XUAOKOCTAMMU. YTOObLI yBNAXXHUTb
NOBEPXHOCTb, HEeobXxooMMO  MUCMONb30BaTb
XNOKoCTb, HO He obsasaTtenbHO Boay. Hanpwu-
Mep, XWpHaa KapeHas nuuia YyBIaXHSAeT
OyMakHbIN NakeT.

=)
7,] [Mecok 1 NOPOLLOK — 3TO XNOKOCTb?

[Mecok n nopolku NpuHMMaloT opmy cocyna, Ho
OHM He ABMSTCSH XNOKoCTblo. Hanpumep, ecnu MeLwok
3anoNHUTb MECKOM WNN MOPOLUKOM, TO OHW MNPUMYT
dopmy mMewka. Ecnn ux BbICbinaTb M3 Naketa, OHU
TEKYT KaK XUAKOCTb. HO kaxaasa necyvHka v vactuua
nopoLuKa — TBEpAoe BELLECTBO.

=\ .
fJ [M1Ha 1 MalioHe3 — 3TO XUAKOCTb? ]
HekoTopble BellecTBa MOXHO OTHECTM KaK K >XMOKOCTAM, f‘w .i ]
Tak U K TBEpAbIM Tenam. B Hux HabnwogatoTcs oba cocTosHuSA s
BellecTBa. Hanpumep, rmmuHa n MamoHe3 — XMAKOCTb, HO OHWU K g
MoryT ObITb 06pasLioM 1 TBEPLOro BeLecTBa.

KUAKOCTEN? _
2. lopsilian ceeva NepexoauT B XKMOKOE COCTOsSIHME U Yepes onpeaenéHHoe BpeMs :
3aTBepaeBaeT. Yem Bbl MOXETE 3TO OOBbACHUTL?

---------------------------------------------------------------------------------------------------------------------

ﬁ'] Bopga, Monoko n macrno — aTo XuakocTu. Kakne Bbl MOXeETE eLué npmnBecTu NpUMepbI
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NPAKTUYECKOE 3AHATUE
TEMA 9. U3YUYEHUE ABNEHUA
ANODY3IUN

Bbl HaBepHsika 3amevanu, Kak 3amnax MulW, MPUrOTOBIIEHHOW Ha KyxHe,
pacnpocTpaHsieTcsi Mo BCEMY NoMeLLeHnto. Kak Bbl 06bsSICHUTE 3TO siBieHne?

Bbl n3yunnu HenpepblBHOe U Gecno-
PSO0YHOE [OBMKEHWE 4acTul B TBEPAbIX

Tenax, Xunakoctax un razax. OgHUM n3 se- T
NEeHUn, NOATBEPXKOALWMX 3TO, SABMSETCA - 3 2% i
pacrnpocTpaHeHue 3anaxa, Unu siBrieHne 7] g 4
andpdyasmm (ot nart. diffusio — «pacceu- _ * o
BaHUE»). R o ST
Oundppysma — 970 B3auMHOe npo- I ) - = iia =
HUKHOBEHME YacTuL, OAHOro BellecTBa P e W -
B ipyroe BeLLecTBo. Bt
Ondpdysms B rasax npoucxogut Obi- + +

cTpee, 4emM B XuakocTtax. [lpunymHa
3TOr0 3aKnyaeTcss B TOM, YTO Y4acTu-
Ubl rasa ABMXyTCA BbICTpee, YeM vacTuupbl Xngkoctn. CKopocTb npoTekaHus anddysmm
3aBucuT OT Temnepatypbl. C noBbiWeHMeM TemnepaTtypbl Anddy3vuss NpouCXoauT
ObicTpee. Ecnu B KOMHaTe pasnunm Oyxu, 4Yepes3 HEeKOoTopoe BpeMsa apoMaTr AOyxoB
pacrnpoCcTpaHUTCS Mo Bcen KOMHaTe. B xxuakocTax sisneHe anddysmm MoxXHO Habnogatb
npwn pacTBOPEHMM caxapa B Yae.

Onddhysna B TBEPALIX TEnax

Onddysnsa Takke npoucxoauT B TBEPAbIX Tenax. B HMX oOHa npoTekaeT O4YeHb
MeaneHHo. Hanpumep, ecnu Mbl YTO-TO Hanuwem Ha [OoCKe M OCTaBUM Haanucb Ha
AnNuTenbHoe BpeMsi, TO JOCKY ByaeT TpygHO OYUCTUTb, MOTOMY YTO YacTuubl Mena npo-

HUKHYT B NMOBEPXHOCTb OOCKHW.

Lenb: cpaBHeHWe aBneHna ouddysnn B ropsiien 1 XonogHomn Boge.

Ham noHapob6saTca NMopsaok BbiNnonHeHUs paboTbl
» 2 npo3payvHbix cTakaHa | 1. BosbMuTe ABa Npo3payHbIX CTakaHa.
> nuneTka 2. Hanente xonogHyto BoAy B NepBbIA CTakaH, a ropsyyo —
» XxorogHasi Boaa BO BTOPOM.
> ropsyas Boga 3. B kaxgbIn cTakaH C MOMOLLbIO MUNETKM KarnHUTE HECKOSbKO

Kanenb nneBoro Kpacutend.

4. lNoHabnoganTe 3a okpalumMBaHWEM BOAbl B CTaKaHax.
CpaBHuUTe siBNeHns B 060Mx cTakaHax.

> MnULieBble KpacuTesin
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=\ -
% 1. B kakoM cTakaHe Boaa okpacutca beicTpee? Kak Bbl AymaeTe, B YEM npuynHa?
2. MoyemMy CKOpOCTb NpoTekaHus Anddysnmn B rasax, XUAKOCTAX U TBEPAbIX Tenax
L pasnuyHa?

Ondbdysns mrpaeT BaXKHYK poOSfib B XU3HWU KUBbIX
opraHnamoB. ®abpukn, 3aBogbl (Hanpumep, LEMEHT-
HbIA, XUMUYECKUIN, KUPNNYHBLIN U T. A.) N TPAHCNOPTHbIE
cpencTBa BbliOpackiBalOT pasnuyHble BpegHble rasbl U1
ncnapeHuns, KoTopble NepemeLLvBaloTCa B BO3dyxe 3a
CYET andppysnn.

B pesynbrate BO3gyx 3arpAs3HseTcs, M 3TO NPUBO-
ANT K HEeraTMBHbIM nocrencTemam. [pu BAbIXaHUM 3Tu
rasbl okasblBaloT BpegHoe BNUAHNE Ha 340POBbe Yerno-
BEKa.

'ﬁ‘ 1. MNpueeante npumepbl AN dy3nm N3 NOBCEAHEBHOM XKN3HW U OOBACHUTE UX. E
2. Kak npurotoBneHue koge CBA3aHO € aBrieHnem anddysmm? :

---------------------------------------------------------------------------------------------------------------------
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TEMA 10. TBEPJbIE BELWECTBA

@ [MnacTunuH XoTb N OTHOCUTCS K TBEPALIM TefniaMm, HO Nerko MeHseT oopmy. B 4ém
© npuymHa?

TBEpooe Teno umeer onpefenédHHyto dopmy n obbEM. YacTuubl B TBEPAbIX
Tenax Haxogdatca ropasgo 6nvke Apyr K Apyry, YemM B OpYrux cOCTosiHMAX. OHm
HaxoOATCA Kaxdas Ha CBOEM MeCTe M COBeplualT Tonbko konebaTtenbHoe
ABmxeHue. [103ToMy 3TU YacTuLbl OCTAKTCA BHYTPU Tera U COXpaHAT 06bEM U
dopmy Tena.

Mpymepamn TBEPAbLIX Ten ABMNATCA NapTa, Kapangaw, pydka u 1. A. Bece
OHWN UMET CBOK hopMmy.

TBépAable Tena B Hawen NOBCEeAHEBHOMU XXU3HU

HekoTopble TBEpAble Tena U3MeEHSAT CBOK dop-
My o4 AencTBUEeM BHeLIHen cunbl. Hanpumep, nna-
CTWUNWH, TECTO, MKWHa U T.A.

B noBcegHeBHOWM XN3HW Mbl NOCTO-
SIHHO MONb3yeMCH KYXOHHOWN Nocy-
OO U MPUHAONEXHOCTSAMM,
ABNAWMMNCA  TBEPLLIMU
Ternamun. Hanpumep, kasaH,
YyarHUWK, nuana, Kaca, Nnox-
ka. [pu wmncnonb3oBaHUn 3TN
npeaMeTbl He MEHST hopmy
N OOBLEM.

=
= J, Kakve matepuanbl UCMOMb3YOTCS B CTPOUTENbCTBE AOMOB?

B camom ueHTpe gpeBHero ropoga CamapkaHg Haxogutea nnowaab PernctaH. Ha Hen

acnosnoxeHbl Tpy megpece — Ynyrbeka, LWepgopa n Tunnakopu. 3To MECTO cyMTaeTcd

ﬁaMﬂTHMKOM BOCTOMHOW apxuTekTypbl. OTAenbHOro BHUMaHUA 3acnyxuBaeT 6oratad
oTaernka nomeweHui. CTeHbl 34aHnin BO3BOAUIUCH U3 LIENbHOro, BnecTawero kupnmya.




26  T/IABA 2. BELIFCTBO W ETO CBOMCTBRA

TBépAable Tena B CTPOUTENIbCTBE

B ropogax u cénax CTPOATCA MHOIo3dTaXXHble [OOMa, pa3iiMyHble AOBOpPLUbl KYIbTypbl
M CrnopTta, MOCTbl U OOpOrn. I'IpM 39TOM MCNOJ1b3YyHTCA TBép,El,ble TeNna, Takne KakK KMpruy,
LeMEHT, NeCOoK, AepeBo, Xerne3o, MpaMop N N3BECTHSAK.

Kepamuueckas nocyaa =\ m

3HaeTe nM Bbl, YTO MHOrMe npeaMeTbl, HaWOeHHble npu
packornkax ApEeBHUX MOCENEHUN, NPeacTaBnaAT cobon nsgenus
n3 doapdopa?

Kepamunyeckass nocyga sBNSAETCA OTAUYHBIM MNPUMEPOM
TBEpAoOro BeulectBa. PagHcoBasi nocyga 0OObIYHO M3ro-
TaBNMBaeTCs U3 MSATKOW TMWUHbI N obXuraetca B chneuu-
anbHoM ne4vyn. 3atem e€ BbIHUMAIOT U3 HEE N MOCTEMNEHHO
oxnaxpaator.

ﬁ Pasdenume cnedyruwue sewecmsea no meépodbiM U XUOKUM COCMOSIHUSIM: coda,
COK, COfb, WaMmnyHb, MbIO, nonomeHue, Oyxu, rnpobka, mmuH, MED, CUBKU, ChbIp,
cmekJsio, napachuH.

o®0000000e
®ecccseccccccee®
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TEMA 11. N1IOTHOCTb BELLECTBA

Bo3sbmuTe CTEKNAHHBLIM cocyq NPSAMOYrofnbHOM OOPMbI.
OH nmeet onpegenéHHbii 06 LEM N Maccy.

Ecnn nomectuTb B CTEKNAHHBLIN COCY[ HECKOSMbKO Lia-
PUKOB, KaK MOKa3aHO Ha PUCYHKe, ero mMacca YyBeriMyuTCs,

0HaKo EMKOCTb OCTaHeTCcs HeuameHHo. Ecnu Bbl Aob6aBuTe elé HECKONbKO LLAPUKOB,
06LEM cocyaa OCTaHeTCsl HEM3MEHHbIM, HO MPOAOIKUT yBenuumBaTbes B macce. Mo mepe
TOro, Kak Bbl OyaeTe 406aBNsATb LWAPUKKN, Macca CTeKNsSIHHOro cocyaa byaeT yBennynsaTtb-
csl, a lWapuku ByayT pacnonaraTbCs NroTHee.

NMNOTHOCTbL MOKa3bIBaET,
HaCKOIMbKO MMOTHO Yynako-
BaHbl YacTuubl BellecTBa
OTHOCUTENbBHO ApYr Apyra.

3aBMCUMOCTb mMexay
Maccon n 00bLEMOM Xapak-
TepusyeTcs BENMNYNHOMN,
Ha3blBAEMOW MIOTHOCTbIO.
[noTHoCTb nokasbiBaeT
Maccy BellecTBa B e4unHK-
Lue obbema.

[MNOTHOCTL BewecTBa HaxoAUTCA NyTEM [AeneHnd Maccbl 3TOro BellecTBa Ha
006bEM. [NpuHMMas BO BHMMaHue, YTO eanHuLEN MacChl ABRAsieTCA rpaMm (g), a eamHuLen
ob6bEéma aBnseTca Kybuyeckmin caHTMMETpP (Cm?), MosyYeHHbI pesynbTaT npeacraBnseT
Maccy BellecTBa B rpaMmax, CoAepXalmxcs B KaxaoM KyOM4YecKoM CaHTUmeTpe
obbéma. Torga eguHuLEen NNoTHOCTK Byaet g/cmd.

[MNOTHOCTb HEKOTOPbLIX BELLECTB NpeacTaBrneHa B Tabnuue Huxe.

Ne |TBéppoe Teno MnotHocTb g/cm3 MnotHocTb kg/m3
1 3onoTo 19,3 19300
2 |CsuHel, 11,3 11300
3 |Cepebpo 10,5 10500
4 |Mepb 8,9 8900
5 [XKeneso 7,8 7800
6 |YyryH 71 7100
7  |AnoMuHUn 2,7 2700
8 |OkHoO 2,5 2500
9 |Knpnuy 1,8 1800
10 |Jlég 0,9 900
11 |OpeBecuHa 0,7 700
12 |MNpobka 0,24 240
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%J’) OpavHakoBbl 1M Maccbl KyOMKOB M3 Meau U antoMUHWUA, KOTOPble UMEKT paBHbIN
006BLEM 1 hopmy?

Pasgenntechb Ha rpynnbel 1 npoBegnTe 3KCNepuMeHT.

Ham noHapobsaTcsa

I10p9|p,0|( BbIMNOJIHEHUA pa60Tb|

» [Ba MaHgapvHa
» [Ba CTakaHa
» BOAa

1. BosbmuTe ABa nycTbIX CTakaHa.
2. 3anonHuTe Kaxabl ctakaHd Ha 3/4 yactu BOOOMN.
3. AKKypaTHO MOMoXuTe MaHgapuH B NepBbIN CTakaH.
4. NMoHabnoganTe 3a npoucxoasawmm. MangapvH nnaeaet nnu
TOHET?
. CHUMUTE KOXYpY CO BTOPOro MaHAapuHa 1 akkypaTHO
NosIoXKUTE €ro BO BTOPOWN CTakaH.
6. NoHabnoganTe 3a npoucxogawmm. NnaeaeTt nnu ToHeT
MaHZapuvH C yaanéHHOW KOXypon?
CpaBHUTe ABNeHns B 060Mx CTakaHax.

(3]

%’) MNMoyemMy MaHOapVH C KOXYpPOi He

£ YTOHYN?

CekpeT 3TOro onbiTa Kpoercs B
nnoTHocTu. [MpuynHa,
MaHOapVH C KOXYpoW nnaBaeT B
BOAE, 3aK/I04YaeTcsi B TOM, YTO €ro
KOXypa nopucTtas u B nopax cogep-
Xutcs Bosayx. lpu 3aTom nna.y-

YecTb MaHJapuHa yBenMuMBaeTcs. |

no KoTopow

Bos,u,yx YMEHbLUAET MNMOTHOCTb MaH-

JapuHa, 1 ero nNi1oTHOCTb MeHbLUE MJIOTHOCTU BOAbl, NMO3TOMY MaHOapWH niaBa€T B BOAE.
I'IpV| yoaneHnn KoOXXypbl MaHOapWHa Bbl TakKXe yaarndeTe KpolleYHble NMopbl, B KOTOPbIX Ha-
XoAnTCA BO34OYX. |_|03TOMy NMOTHOCTb MaHAdapuHa Oe3 KOXYpbI BornbLle NNOTHOCTM BOAbI,

M OH TOHET.

ﬁ 1. MoyeMy BO3AYLUHbIV LWIAP 3
: nogHUMaeTcsi BBEpX?
: 2. Kakoi maTepuan ucnonbayoT Ans

U3roTOBMEHNSA
: Mouemy?

®ecc0cccccccccceccccscsccsccsecoe

R R R R R

------------------------
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NMPAKTUYECKOE 3AHATUE
TEMA 12. ONMPEAENEHWUE NMAOTHOCTU TENA,
UMEIOLWEIFO PASINYHYIO ®OPMY

[MNOTHOCTL Ten BNUSIET Ha MX CNOCOOHOCTL NMnaBaTb B Boge. Ecnv nnoTHocTb Tena
MeHbLLE NMITOTHOCTU XNOKOCTHU, TEJT0 6y,1:|,eT nnaBaTb.

Lenb: Hay4YnTbCA N3MEPATb Maccy " 00BbEM BELLECTB, BbIYNCAATD UX NITIOTHOCTb.

.- —’i - '. ‘--_'-
2y
Ham noHapob6siTcsa Mopsaaok BbINOMHEHUs1 paboThbl
> ONIEKTPOHHbIE BECHI 1-1 onbIT
. 1. HauepTtute Tabnuuy, npeacraBneHHy0 HUXe, B CBOEN
> U3MepPUTENbHbIN
B TeTpaaw.
;gg””iqp 0OBEMOM 2. B3BecbTe Maccy Knto4va Ha Becax v 3anuwimTe pesynsrar
ml (MeH3ypka) B TAGMMLLY.
> NMHenka 3. Hanewnte Bogy B MeH3ypky. Onpegenute o6bEM Boab! B

meH3sype (V,) 1 sanuwnTe pesynsrar B Tabnuuy.

. MpuBsKNTE METANNNYECKNI KINKOY K HATWU, ONYCTUTE E€ro
MOMHOCTLIO B BOAY U U3MepbTe ypoBeHb Bodb! (V,). 3a-
nUnNTE pesynerart B Tabnuuy.

5. Paccuntante nameHeHme obb€ma Boabl No popmyne
V=V, -V..

. OnpegennTte NNOTHOCTb KNtoya no hopmyrne.

7. OnpegennTte, N3 KaKoro BeLLeCTBa U3rOTOBIIEH KITHOY,

ncxogsa ns Tabnuubl Ha ctp. 30.

» BOOa 4

(=2
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Ham Mopsnok BbiNonHeHUs paboTbl
noHapobsaTca
> ONEKTPOHHbIE BECHI | 2-1 ONbIT
. HeiiKa 1. Onpegenute maccy gepeBsHHOro 6pycka ¢ NOMOLLbIO BECOB
N pesynbTaT 3anuwunTe B Tabnuuy.
> [epEBSAHHbIIA 2. N\amepbTe NMHEeNKon ANVHY, LWWPWHY, U BbICOTY AEPEBAHHOIo
Bpycok Bpycka 1 pesynbraTbl 3anuwnTe B Tabnuuy.
3. Paccuutante o6ém no copmyne V=a-b-c. 3anuwmnte Hamn-
AEHHOe 3HaveHue B Tabnuuy.
MpumevaHwne:
pasmep AepeBsiHHOro opycka (cm?) = wupmHa (cm) - BbicoTa
(cm) - BbICOTa (CM).
4. OnpegenuTe NNOTHOCTb AepeBAHHOrO Bpycka no gopmyrne.
3anuwmnTe pesynstaT B Tabnuuy.
Teno m (9) Vi (cm?) Vz (cm?) V (cm?®) p (g/cmd)
Kritoy
Mpeomet m (g) a (cm) b (cm) c (cm) V (cm?®) o (g/cmd)
[epeBAHHbIV
Opycok

=\ .
% Kakve gaHHble Bbl MCMOMb30BanNy AnNs pacyéTta NnoTHOCTN?

3HaeTe nn Bbl, YTO NOASIMHHOCTb HOBESMPHBIX N34eNun MOXHO NPOBEpPUTb, Onpeaenms
NX MAOTHOCTbL?
: 1. 3HaeTe N BbI XXNOKOCTb, MIIOTHOCTb KOTOPOW HAMHOTO 60ribLLE NAIOTHOCTM TBEPAOrO
ﬁ Tena?
2. MonpobynTte onpegenuTb NAOTHOCTb YaHOW FMOXKMW.

---------------------------------------------------------------------------------------------------------------------

ecccccce®
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TEMA 13. UCNAPEHUE, KUMEHUE U
KOHAEHCALIMA

McnapeHue — aTo npouecc npeBpaLleHus
Xungkoctn B ras. WcnapeHwe npoucxoaut
TOSTbKO C MOBEPXHOCTU XUOKOCTMW.

Uepe3 onpegenéHHoe BpemMsi nNpu Ha-
rpeBaHnn BOAbI B XMAKOCTM obpasyloTcs
ny3blpbkn. Ecnn npogomkaTb HarpeBaTb
BOAY B cocyae, Ny3blpbKN YBENMYMBaKOTCS
B 0OObEME W NOAHMMAKTCA BBEPX. ITOT
npoLecc Ha3bIBaETCH KUMEHUEM.

%’ MoyeMy Bpaun peKoOMEeHAYT NUTb KUMAYEHYHO BOAY? j

B HekunsuéHon Boge MHOro 60ne3HETBOPHbBIX MUKPOBOB. Mpn KMnsyYeHnn Bogbl MUKPO-
Obl normbatot, U 3aboneBaHus, nepefaBaeMble Yepes BOAY, Aarblle He pacrnpoCTpaHs-
totca. Boga kmnut npu 100 °C. Cnegyet cobntogatb OCTOPOXHOCTb MPU MCNOMb30BaHUM
KUMATKA, TaK Kak MOXXHO 0BXe4bCs.

XKuakoctn ncnapsarTcsa n koHgeHempytotes. OHM nepexoadaT B ra3oobpasHoe CoCcToaHmE
B pesyrbrarte NornoLleHns Tenna u3BHe.

McnapeHue — npouecc npespalLeHns XUAKOCTH B ras.

— N
fjh MoyeMy OKOHHbIe CTEKMa MOKPLIBAKTCA NapomM?

B npouecce npurotoBneHus Ny Mbl BUOMM Kanmm
BOAbl HA BHYTPEHHEWN CTOPOHE KPbIWKK KacTpronu. Kak
OHW nosBnstTCA?

KoHpeHcaumsa — npeBpalleHMe BOASAHOrO napa
B KPOLLEYHbIE KanernbKku BoAbl.

B pesynbrate KoHOeHcauMu BOASHOrO napa, nogHumato-
LLIerocs ¢ NOBEPXHOCTU 3eMnun, BbiNagakT ocaKu.

McnapeHune urpaet BaxkHyt porib B KPyroBOpoTe BoAbl B NPUPOAE.

Moa BO3aencTBMEM COMHLA BOAA B MOPSiX, 03€pax, pekax u noyse Ha 3emne ncnapsietcs
1 nogHMMaeTcs B BO3ayX. 3a CHET oxnaxaeHusi B aTmocdepe BOASAHON Nap npeBpallaeTca
B KPOLLEYHbIE Kannun Boabl. AT Kannv Bogbl 00pa3sytoT obnaka n ocagku.
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McnapeHue okeaHu4eckux BOA MMeEET pellalowee 3HadyeHve [Ans npou3BoacTsBa
npecHon Boabl. Bnarogaps Tomy, 4TO OKeaHbl 3aHumaloT 6Gonee 70% noBepXHOCTU
3emnu, OHU ABMAKTCA OCHOBHbIM WCTOYHMKOM BOAbl B atmocdepe. BogaHon nap,
noaHMMasACh Hag NoBepxHOCTLI0 MMpPOBOro okeaHa, npeBpalaerca B obnaka. 13 obnakos
BbliNagaloT ocaZku, U BoAa Takum obpa3oM Bo3BpaLLaeTcsa Ha NOBEPXHOCTb 3eMrn.

VicnapeHune + BoasHowm nap

T —

K]

Bbl korga-Hnbyab Habnoganu ncnapeHne Boabl y pacTeHuin? J

PacTteHus 3awmaoT cBOE Teno oT neperpesa NyTéM UcnapeHus Boabl.

€0 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000,

1. Jaxe B 04eHb XapKkuin geHb nocne BbIXo4a M3 03epa Halla Koxa oLlyuiaeT
npoxnagy. Novyemy?
2. NoyeMmy ckolleHHasi TpaBa BbiCbIxaeT bbICTpee, Korga oyeT BeTep?

© 00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 0°

B>

eeccccccccccs
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NMPAKTUYECKOE 3AHATUE
TEMA 14. CO3JAHUE UCKYCCTBEHHOTO AOXAA

[na co3gaHmst UICKYCCTBEHHOIO A0XAA Heoob-
XOAWMbI [O0CTaTOYMHOE KONMUYeCTBO BOAbl, CKO-
poCTb BeTpa 1 HebonbLlune obnaka.

dopMMpoBaHNE UCKYCCTBEHHbLIX OCAAKOB Ye-
NIOBEKOM 3aKIo4aeTcs B UBMEHEHUM KPYroBOPO-
Ta BOAbI.

=\
% Hackonbko Heobxoaumo co3gaBaTb
[ NCKYCCTBEHHbIE OCaaKn?

» Co3gaHme NCKYCCTBEHHbIX 0CagKoB Cnocob-
CTBYET Pa3BUTUIO CENbCKOrO XO35MCTBa.

* MlckyccTBEHHbIE OCaaKM COCOBCTBYOT POCTY
pPacTEHUA N yBENMYNBAOT KONMYECTBO BOAbI
B BOJOEMAX.

+ Ob6pasoBaHMe  WNCKYCCTBEHHbIX
ocagkoB HOpManuayeT Temneparypy
B palioHax, e CMULLIKOM >XapKo U MHO-
ro ucrnapeHun, a Takke cnocobcTryeT
BbIXXMBAHWIO XMBbIX OPraHM3MoB.

» Co3gaHne UCKYCCTBEHHOIo O0OXAA
npeaoTBpaLLaeT 3acyxy.

Llenb: co3gaHue MCKYCCTBEHHOIO 00OXOA.

Ham noHagob6saTcs Mopsanok BbiNonHeHUs paboTbl

» CTeKkNsHHas ByTbinka 1. BosbMuTe CTeKNAHHY0 6aHKy o6bémom 200 ml u Ha-
nente B Heé 0o 1/3 KNNATOK.

> ~ o
“atka Metpyu 2. HakponTe CcTeknsiHHyo 6aHKy Yaiukon Netpu u no-

aoxanTe 2-3 MUHYTHI.
» BOAa
3. MonoxwnTte Kyco4ku nuaa B Yawky Metpu n noHabno-

> KyCOUK NbAa OaunTe 3a ABJieHNUeEM, NponcxogdalnmMm BHYTPU HYallKW.

4. [MoBTOpPUTE OMbIT C XONOLHOW BOLON.

5. CpaBHuTe 06a onbiTa.
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—

2 b =
ZJ Kak Bbl co30ali UCKYCCTBEHHbIN ,D,O)K,El,b?

FopsiuMin BO3AyX BHYTpM cocyda MNogHMMaeTcs BBepx, obpasysa kannu BoAbl, TO
€CTb KOHOEHCUpYyeTcs. AHamnorM4yHbll Npouecc npoucxoauT M B atMocdepe. Ténnbii
BIaXkKHbI BO3AYyX NOAHVMMAETCS BBEPX U B3aMMOAENCTBYET C XOroAHbIM NMOTOKOM BO3AyXa
B BbICOKMX CInosix aTMocdepbl. BoasiHol nap KoHAeHcHpyeTcs, U 06pa3yoTcsl OCaaKu.

Ykaxute npenmMmyuiecrtea U HeaoCTaTKM co3aaHnUA UCKyCCTBEHHOIro aoXxas

» BopeTcs ¢ 3acyxon;
» Heobxoammo goporocTosiiee o6opynoBaHME;
> OKa3blBaeT MonoXuTtenbHoe BNuaHue

Ha paboTy aBMaumu;

: et (i
» GNaronpuUATHO BMUSIET HA OKPY>KAIOLLYIO Cpeay; = *ﬂf_%% ﬁv ,.;
> U3MEHAET noroay,

> yBeliM4ymBaeT Korin4ecCcTtBO OCaKoOB,
> BITUAET Ha XnBbl€ OpraHnU3Mbl.

1. Nepeuncnnte NprUYnHBI CO3AaHNS MCKYCCTBEHHOIO LOXAS. :
2. Kakne ewé cnocobbl co3gaHnsa UCKYCCTBEHHOIO A0XKAS Bbl 3HaeTe? :
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MPOEKTHAA PABOTA

TEMA 15. TEXHO/IOTMA NPATOTOB/NEHUA
HABATA

Mbi Bce ntobum cnagocTtun. Kakne nakomctsa NpMHOCAT O0nbLUe MoSib3bl OpraHn3my
yerioseka?

HaBaTt — npurotoBneHHas n3 caxapHoro cupona bnecrswas, TBépaas, 6ecupeTHasa nnm
C XXENToBaTbIM OTTEHKOM, CNaaocTb. HaBaT COCTOMT M3 KPyMHbIX KpUcTannos caxapa. OH
LUMPOKO pacrnpocTpaHéH B cTpaHax bnmxHero u CpegHero Boctoka. Cogepxut 99,75%
caxapo3bl (CaxapHOro BeLecTsa).

Uenb: Hay4YnTbCA rOTOBUTb HABAT.

Ham noHapoGsaTca Mopsaaok BbINOMTHEHUA PaboThI
» KasaH MpoBoauTe onbIT NO4 NPUCMOTPOM B3POCHbIX,
» Boaa co6nrogas npaBua TeXHUKN 6e30MacHOCTHU.
» Neyb 1. Hanewnte B kactptonto 0,5 | Bogwbl, AobaBbTe B HEE 1 kg
» caxap caxapa u goeauTe 00 KUMNEHUS HA MeaJIeHHOM OrHe.
» 3 CTEKNSIHHbIX CTakaHa 2. BosbmuTe 3 cTakaHa 1 NoroXuTe B HUX MULLEBbIE Kpa-
> TOHKME AepeBSAHHbIE NanoYKu curenu. § §
> MULLEBbIE KpacuTen (Mo 3. OcTbIBLIKIA caxapru:l pacTBOp pasnenTe No cTtakaHam.
KenaHmio) 4. NomecTuTe B KaXabli CTakaH TOHKYH AePEeBSHHYHO
narnouKy.
5. OcTaBbTe cTakaHbl HA HECKONbKO AHEN, YTOObLI Boaa
ncnapunace.

6. HabntoganTe 3a KpucTannamm caxapa, kotopble 6yayT
06pa3oBbIBaTLCA Ha AEPEBSAHHBIX Nanovkax no mepe
ncnapeHus Bogpl.

ﬁ 1. O6bsAcHUTE, B YEM Nornb3a 1 Bpen HaBaTa Ans 340p0Bbs
yeroBeka.
2. Cobepute nHopmMaumio 0 NpoLecce N3roToBneHns 6ok
B Kapamernu Ha nano4kax.

-----------------------------------------------------------------------------------------------



36 TABA 2. BEUIECTBO M EFO CBOMCTBA

NOTUYECKWE 3AAAHNA NO ITNABE

Bopa wvrpaet BaxHy ponb B XWU3HW 4Yenoseka. [lo-
TpebneHne BGonbLIOro KonMyecTsa BoAbl B AeHb Bcerga
ObINo NnpegMeToM CnopoB. Y Noaen BO3HUKaET BOMPOC:
CKOJTbKO BOAbI HY>XXHO BbINMBaTh B AeHb? Ha camom gene,
KONMMYeCTBO BbiNMBaeMoW BoAbl B A€Hb 3aBUCUT OT MHO-
rMx pakTopOB:

> BII@QXXHOCTb BO34yXa;

» Temneparypa Tena;

> BEC;

» dom3ndeckasa akTMBHOCTb;

» 3aboneBaHnst MOYEBbLIOENN-
TeNbHOW CUCTEMBI.

YenoBeyeckun opraHnaMm Ha
70% coctouT 13 Boabl. Boga ynyuy-
LiaeT obMeH BeLlecTB, OHa o4unLLla-
€T OpraHM3Mm OT TOKCMHOB, CNOCO6-
CTBYET MOXyOAeHUI0 U 3amennser
NPOLIECCbI CTapEeHUS.

[na onpepeneHna cpegHero
KonnyectBa ynotpebneHns BoAbl
B CYTKM HaM HY>XHO CBOK Maccy
YMHOXUTb Ha 30 n pasgenuTb Ha
1000. Onpegenunm, CKONbKO BOAbI
OOMKeH BbiNMBaTb B CpPedHEM B
AeHb yernoBek maccomn 40 kg.

40 - 30 : 1000 = 1,2 nutpa.

Bonpoc 1

Ckonbko  NUTPOB  BOAbI
OOMKEH BbiNMMBaTb B [O€Hb
yenosek maccomn 50 kg?

OTBeT:

Bonpoc 2

CKonbKo BoAbl COAEPXUTCA B Tene Yenoseka maccon 60 kg, 1 CKOMNbKO NUTPOB BOAbI
€My HY>KHO BbINuBaTh B AE€Hb?

OTBerT:

(k)



[JIABA

PA3HOOBPA3UE
YXUBbIX
OPFTAHU3MOB

TEMA 16. KTACCUOUKAL WA
XWUBbIX OPTAHU3MOB

PaCTEHMUS N KNBOTHbIX.
2. o Kakum cBOMCTBaM Bbl UX pasge-
nmnn?

Y4yéHble Bekamu wm3yyvanu MHoroobpa-
31e BUOOB XMBbIX OpraHn3amoB. YTobbl 6610
nerye B 93TOM pasobparbcs, Heobxoanmo
UX CUCTEMATU3MPOBATb, T. €. MNOAENUTb Ha
rpynnbl.

Bce xuBble OpraHnM3mMbl COCTOAT U3 KINETOK
n obrnagarT TakMmu CBOMCTBaMM U XapakTe-
pUCTUKaMK, Kak nuTaHue, AblxaHue, pasgpa-
XMMOCTb, PasMHOXEHME, POCT U pasBUTHE.
Knaccudpumkaumsa opraHMamoB — 3TO pacnpe-
AerneHune 1x B rpynnbl N0 CXOAHbLIM, POACTBEH-
HbIM npu3Hakam. Knaccudpukauusa nomoraet
pa3obpaTtbcsa B MHOroobpasmm BuaoB, CyLecT-
BYIOLLIMX Ha 3emre.

Cuctematuka — 91O Hayka, KOTopasi 3aHu-
MaeTcsa OonucaHMeM Uu Knaccudukaumen Xu-
BbIX OPraHN3MOB. YYEHble-CUCTEMaTUKN 3aHN-
MalTCA OMMCaAHWEM pacTEeHWUn, onpenenstoT
NX CXOOCTBO U POACTBO C APYrMMWN pacTeHus-
MU, SaOT UM Ha3BaHUS.

Bbl HaBepHsika BCTpeyanu Aepeso, ¢ nupa-
MUAanNbHOW KPOHOW, BbICOTa KOTOPOro A0CTU-
raet 0o 40 m. 1o TOMNOMNb YepHbIN. Ero MOX-
HO BCTPETUTb BO ABOpax, Ha 06o4YnHEe OOpPOr.
B npupoge pacTtér MHOro npencraBuTenem
AAHHOro B1aa, MMeRLNX CXOAHOE CTPOEHME.

=) S
:/W’ CKonbKo BMOOB pacTEHUN Bbl 3HA-

eTe? HaszoBuUTe N3BECTHbIE BaM BUAbI
XXUBOTHbIX. CKONMbKO BWAOB KMBbIX
OpraHM3MoB CyLLleCcTByeT Ha 3emne?
NogcumTamTe KONMMYECTBO BUAOOB XWU-
BbIX OPraHN3MoOB.

J

KonnyecTtBO BUAOB XUBbIX opraHn3moB

.= o

1 H =
Baktepuun — 6onee [MpoTncTbl — OKONO
3000 Bugos 110 000 BngoB

PacteHnus — okono
400 000 BnooB

pnbbl — okono
100 000 BuooB

N P

YKuBoTHble — 6ornee 1 500 000 BuaoB
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OpFaHI/I3MbI CO CXOOHbIM BHELLU- )

HAM W BHYTPEHHUM CTpPOEHUeM
06beguHATCA B OOUH BUA.

Bbl YacTo BCcTpeyaeTe Ha CBOEM
nyTM MBY C PackngucTon KPOHOW.
B capax pactyT pasHble nepesbs,
TakvMe Kak abpuKoc, Nepcuk u rpy-
wa. Tononb, uea, abpwukoc, nep-
CVIK, rpylula — pacTeHus, KoTopble
OTHOCATCH K pa3HbIM BUOAM.

C Kak MoxHO omnu4yumbs 00UH 8Ud om Opyeoeo?

JKnBOTHLIN MUP TaKxe pasHo- B npupode kaxObili op2aHu3M npuHadaexum K
obpaseH: HacekoMmble, MNaykwu, onpedernieHHoMy 8udy. Budbi omnuyaromes Opys om
pbIbbI, penTunuu, NTUUbI, MIIEKo- Opyea. Bbl ¢ neekocmbio MoxXeme omau4ume 00y-
nuTaroLme n apyrue. 8aH4YUK om po3bl, 6510HI0 om 2pywu, 6aboyky om

OpraHn3ambl OOHOIO M TOrO Xe O

BMOa CXOOHbl MO BHELIHEMY WU
BHYTPEHHEMY CTPOEHWI0, MECTY U
cpene obutaHusa. bnuskne no npo-
NCXOXOEHMIO BUObl PaCTEHUN WU
XWMBOTHbIX 0ObEANHAIOTCA B poabl.

Mpouspactawowme B  ropax
CpegHen Asun TionbnaH [pewura,
TIONbMNaH KpacHbIN, a Takke apyrue
BUObl THONbMNAHOB, 00beANHEHbI B
pon TiwonbnaH. Megseob 6enbin,

mMeaBenb Oypbii U npoudne BuAObI Tuep u nee — mnekonumarowue XueomHsie. Kaku-
meaBenel oTHocsaTcs K poagy Mea- Mu ceolicmeamu OHU omiuYaromcs 0pye om Opyeaa?
BeOW.

B Hayke kaxgblh BuO uMeeT
JBOWNHOE HasBaHWe. OTO Has3sblBa-
eTcsl GUHapPHOW HOMEHKNaTypPOoM.

Babouka u nyena - Haceko-
Mmble. Hazosume ux obuwjue
MpuU3HaKu.

N J
.
HasBaHusa pacteHun cknagbl- HasBaHMA KXMBOTHbIX CKadbliBatOTCS
BalOTCS U3 Ha3BaHMM BUga n poga 13 HasBaHWN BMAa u poaa
HassaHue HassaHue HassaHue HassaHue
poaa BMaa poaa BMAaa
TIONbMNAH KPACHBbIN MEOBEOb BYPbIN

prnna OpraHM3MoB, GnM3KMX OPYr K APYry MO NMPOUCXOXOEHUIO U OTNNYaoLWMUXCS Mo
CTPOEHUI0 OT APYrMX TaKCOHOMMYECKMX Py, Ha3blBaeTCsl TaKCOHOMMUYECKON eauHULIEN.

ﬁ 1. B 4ém 3aknoyaeTcsa 3Ha4YeHNe CMCTeEMaTU3aUmm XNUBbIX OPraHM3MoB?
2. CuctematnsnpymnTe oKpyxxaroLime Bac npeameTbl, HaNnpUMep, B Knacce, Ha KyxHe,
cnanbHOM KOMHaTe.
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TEMA 17. UAPCTBO PACTEHUA

PacteHms — MHOroKneTouHble OpraHu3s-
Mbl. OHW nNUTaTCA aBTOTPOHbLIM CMOCO-
6om, TO ecTb B npouecce (poTocmHTe3a Npu
y4yacTum nurMeHTa xnopodwmnna us Heopra-
HUYECKMX BELLECTB CUHTE3NPYIOT OpraHmye-
CKue BeLLecTBa.

B npouecce doTocuHTE3a M3 BOAbl W
yrnekucnoro rasa ob6pasylTcs yrnesofbl.
A3 nouBbl pacTeHus NornowarT MUHepanb-
Hble BellecTBa. [pn HannumMm yrnesogos u
MUHeparibHbIX BeLeCTB pacTeHUsl CUHTe-
3upytoT 6enkm n gpyrne Heobxoanmble ans
XN3HEOeATEeNbHOCTU OpraHuyeckue Belle-
ctBa. B npouecce doTocuHTesa pacTteHud
BbIAENAT B aTMocdepy Knucrnopos.

B npouecce ObixaHna opraHuMYeckue Be-
wectBa, obpasoBaHHble Npy (POTOCKHTESE,
pacLwennawTcs ¢ yvyacTMem Kucrnopoga, B
pesynbraTe Yero obpasyeTcs yrnekucnbin ras
N BblOENAETCH 3Heprusa. SHeprus, Bolaense-
Masi Npu OblXaHUKW, NCNOMNb3YeTCA B NpoLuec-

Obcyaute

_
—=\/1. Kakoe 3HayeHne MeloT pacTeHus
) B npupoae?

2. Knaccudgpuumpynte pacteHusa no

X 3HA4YEeHUIO B )KN3HW YeroBeKa.
- J

Knaccudgukaums pacteHum no nx s3HayeHuto

Yno-
[eko- CtpouTtenb-
JlekapcT- | Tpebns- o
paTuB- HbI MaTe-
BEHHble | HOTCHA B
Hble pvan
nuwy

OpraHnyeckne BellecTBa, Bblpaba-
TbiIBAEMbl€ pacTEHMAMW B Mpouecce
doToCMHTE3a, ABNAKTCA WUCTOMHUKOM
NALKM NS YenoBeka U XUBOTHbIX. XKu-
Bble OpraHn3mbl UCMONb3YT ANA Abl-
XaHUS KMcnopon, BblAENSAoLNNCS npu

doToCUHTESE.
. J

cax >XU3HeOesATeNnbHOCTU pacTeHUsl, Hanpumep, ANsS OeneHus KNeTok, pocta U pasBuUTus
pacTeHusl. Yrrnekucnblil ra3, obpasoBaHHbIA B NPOLECcCe AbiXaHWUs, BblAENSETCS B aTMOC-

epy.

Hayka, 06 bekToM U3yyeHunst KOTOPOU ABMSOTCA pacTeHUs, Ha3biBaeTcs 6oTaHuka. bota-
HUKa n3y4aet MoOpconorno, aHaToMuIo, PU3NONOruIo, SKOMNOTUI0 N CUCTEMATUKY PaCTEHUMN.

LlapcTBO pacTteHun

CnopoBble pacTeHus

CeMeHHble pacTeHus

Otoen Mxn Otaen MNanopoTHUKK

OTtnen Otaen LiBeTkoBble
XBOVHbIE pacTEHMS pacTteHus

LiBeTKkoBbIe pacTeHus

OpHoponbHbIEe

Knacc
[BynornbHbIe

Knacc

CrnopoBble pacTeHUsi pacrnpoCTPaHSTCS
C NOMOLLIbIO CMOP, @ CEMEHHbIE — MPY NOMO-
LM CEMSIH.

PacTteHusi, npuvHagnexawme K OpHOMY
OTAEny, CXOAHbI NO CTPOEHUIO U PasMHOXe-
HU0. Hanpumep, Bce npeacraButenu otae-
na LiBeTkoBble pacTeHusi 06pasyoT LBETKU
M nnogbl ¢ cemeHamn. CemeHa XBOWHbIX
pacTeHU Co3peBaloT B LUMLLIKAX.

OTaenbl SBNSOTCS KPYMHbIMU TaKCOHO-
MUYECKUMUN eanHULaM1 1 NoapasnenstoTcs
Ha knaccbl. Hanpumep, otoen L|BeTkoBble
pacTeHus1 noapasnenseTcsa Ha ABa Kracca:
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KnacCc OAHOAONbHbIE M Knacc ABYAOINb-
Hble. [lpeacTtaBuTenn pasHbIX KraccoB
pasnM4yaoTCcs Mo CTPOEHUI0 CEMEHH, LiBET-
Ka, KOPHEBOW CUCTEMbI, XXWUIKOBAHMWIO NN-
CTb€B, BHYTPEHHEMY CTPOEHU0 cTebns u
HEeKOTopbIM APYrMM npu3Hakam. Knacchl,
B CBOK oyepenb, noapasaenstorcs Ha 6o-
nee Mesrikue cuctemaTuyeckme eamHuLbl —
ceMelncTBa, KoTopble COCTOST U3 POAOB, a
poabl — U3 BUOOB.

LlapcTBo pacteHun

I_ OTtpen _| OTtpen
Knacc |— Knacc —|
Mopsigok |_ Mopsigok _I

CemencTso CemeincTso

LlapcTtBO PacTteHus
OTtoen [MokpbITOCEMEHHbIE
Knacc [BynonbHble OpHopornbHbIe
Cewmen- .
CnoXHouBeTHble | JlunenHble
CTBO
Pon OpyBaHumnK TronbnaH
OpyBaH4uK TronbnaH
Bug oy

neKapCTBEHHbIV lpenra

o

Onpepgenute cxogctea M pasnuyuns
ofyBaH4MKa NekapCTBEHHOIO U Torbna-
Ha [penra. MHopmaumo npeacrasbre
B Buge avarpammbl BeHHa.

ee0cccccccccccce’®

[MMABA 3. PASHOOBPA3WNE XWMBbIX OPTAHM3MOB

Mxwn

3TO TpPaBAHUCTblIE pPaCTEHUA,

npouspacTtarlme BO BNaXHbIX Mectax. Y
HUX Pa3BUTbI 3eMNE€Hble CTEOBNN U NNCTbS, HO
He pa3BUTbl KOpHW. K no4Be NpuKpennsaTcs
pusongamu.

SR D NS Mox o
XBOLLI,VI M NarnopoTHUKN — WUCTUHHbIE

nuctoctebenbHble pacTeHus C pasBUTOMN
KOPHEBOW CUCTEMOMN.

s

- [NanopoTHuk BeHepuH Bonoc
CemeHa cocHbl CO3peBatoT Ha Yellymnkax
LUMLLEK B OTKPbITOM BUAE.
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TEMA 18. LAPCTBO XXUBOTHDIE

Ob6cyaute
Ha kakmne cucrtemaTtmnyeckue rpynnbl
noapasfensitoTcs XUBOTHbIE? %
............................................................................ : BOMbLWNHCTBO XMBOTHBIX MMEIOT
OpraHbl AOBWXEHUA. Kakne OpraHbl
XNBOTHbIE — MHOIOKNETOYHbIE OopraHuns- OBWKEHUS XMBOTHBLIX Bbl 3HaeTe?
Mbl, rlpI/ICFIOCO6J'IeHHbIe K XU3HU B BO,D,HOM, C kakon LeNblo XMBOTHbIE Nepeme-
Ha3eMHO-BO3yLLIHOW, NOYBEHHOW Cpeae. watTcs?

YKnBoTHble nuTaTCa reTepoTpodHbLIM
cnocobom, TO eCTb MNOTPednsaT roToBble
opraHumyeckne BelwlectBa. PacturtenbHo-
AO0HblE XMBOTHbIE (Hanpumep, KOMbITHbIE)
NATaOTCA PacCTEHUSIMU, XULLHbIE KUBOT-
Hble (Hanpumep, nayku, akynbl, NACYLKW,
Alwepuubl, 3Men) — OPYrMMu XXMBOTHBIMWN.
HekoTopble XMBOTHblE (OOXOEBbIE YEpPBU)
nuTalTca MEPTBLIMW OCTaTkaMun Opyrnx
opraHmamoB. Cpeau XUBOTHbIX €CTb Takke
BUAbI, KOTOPbIE XUBYT, NAapasuTMpys B Tene
APYrnx OpraHn3moB.

B oTtnuume ot pacteHun n rpmbos, Xu-
BOTHble aKTMBHO ABuratTcd. HekoTtopbie
XMBOTHbIE, HaNpUMep, NONuMbI, acuuauu,
BeOYT NPUKPENNEHHbIN 06pas XXN3HMW.

=\
—)\ Bbickaxute cBO& MHeHMe O nepe-
L [BWXEHUN NMPUKPENNEHHBIX XKUBOTHbIX.

AKTUHUA

Teno HeKoTopbIX XMBOTHbIX (Hanpumep,
NPEeCHOBOAHOM TMApPbl, MOPCKOW 3Be3fbl)
UMeeT paguanbHyl (Ny4yeByrd)) CUMMET-
puto, T. €. Yepes Teno XMBOTHbIX C pagnarb-
HOW CUMMETPUEN MOXHO MNPOBECTU He-
CKOJSIbKO MriockocTen. Yepes Teno yepsen,
YNIEHUCTOHOMMX, XOPAOBbLIX MOXHO MNpoBe-
CTM TOSbKO OAIHY NITOCKOCTb, KOTOpas pasae-

Kopannosbin nonun

Acumonsa

PagmarnbHas [ [1BYCTOPOHHSAA J
CUMMETpVIS CUMMeETpUS
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NT ero Ha npaeylo 1 NeByto YacTu. Takue
XMBOTHbIE WMEIT [BYCTOPOHHIOIO CUM-
METPUIO.

LlapcTBO XMBOTHbIX AenuTcs Ha Gecno-
3BOHOYHbIX W MO3BOHOYHbIX >XUBOTHbIX.

MO3BOHOYHbIE XMBOTHblE B OTNAM4YME OT
BHYTPEHHUN ._ -
CKeneT, BbIMOMHSAOLWMIA DYHKLMIO Onopbl. =

6eCno3BOHOYHbIX NMEKoT

Cucrematuka XXMBOTHbIX CHOCO6CTByeT
nyqwiemMy nOHUMMaHUK KX p33H006pa3VIFI.
OCHOBHbIMM TaKCOHaMM CUCTEMATUKM XKK-
BOTHbIX SIBMSAOTCS: BUA, PO4, CEMENCTBO,
oTpAaa, Knacc, Tun, LapcTBo.

Uem MeHblUe cucTtemaTuyeckas eguHu-
ua, Tem 6onbLue Y XMUBOTHbIX ooLwmx npum-
3HAKOB.

LlapcTBO KMBOTHbIX ]
|

Twvin
[
Knacc

[MMABA 3. PASHOOBPA3WNE XWMBbIX OPTAHM3MOB

l)

m»j HasoBute obwue npusHaku npencraBu-
Tenen ceMencTBa KyHbMX OTpSLa XMLLHbIX
Krnacca mrekonutarowmx. Yem oHu otnmya-
totca?

Praci DR G

Eapcyk

KyHuua

Hopka

Tun xopAaoBble — XWBOTHble C BHYTPEHHUM
CKerleToM, KOTOpPbIN COCTOUT U3 Xopabl unu
Nno3BOHOYHUKA. Tun xopaoBble nogpaspens-
€TCA Ha Knacchbil:

> PbiObl;

» 3eMHOBOAHbIE;

» [MpecmbikatoLmecs;

» MNTuubl;

» Mnekonutawowime.

TN YNEeHUCTOHOrMe — >XMBOTHbIE C MIIOTHbLIM

— | XUTUHOBbLIM MOKPOBOM. Mx Teno u Horm coctoaT

M3 MHOXecTBa 4YneHuko. K TNy YreHUCTOHO-
r’me OTHOCATCA paKoo6pa3Hble, naykm n HaCeko-
Mbl€E.

|
CewmelicTBO
|

Tun MONMIOCKN — XMBOTHbIE, TEMNO KOTOPbIX COCTOUT M3 FOMOBbI, TYMO-
BMLWA M Hor. Teno GonbLUMHCTBA NpeacTaBUTENen NMOKPbITO PakoBUHOW,
COCTOSILLIEN M3 M3BECTKOBOrO BeLlecTBa. TWM MONMIOCKA OObeauHsieT
Knaccol 6ptoxoHorue, AByCTBOpYAaTbIE Y FONIOBOHOMME MOJITHOCKM.

Pon
[
Bun

[
[
[
( Otpsn
[
[
[

- —J _J —_J _J U _J

l"|epBVI — XNBOTHblIE C YOJIMHEHHbIM, HECEIrMEH-

Kuwe4yHONonocTHbIe — XMBOTHblE, TEmno
KOTOPbIX COCTOUT U3 OBYX CINOEB KIMETOK.
Y Hux Hepa3BUTbl TKAHN 1N OpPraHbI. K kniuey-
HOMOJIOCTHbIM OTHOCATCA rngpbl, Meaya3bl,
KopannoBble nonunbl.

Yyeckne efuHULbI, K KOTOpbIM OTHO-
CATCS KOMap 0ObIKHOBEHHbIV 1 Bypbiii
mensedb. Cucrematnyeckme eauHu-
Ubl:  XXMBOTHble, ©ECno3BOHOYHbIE,
YNIEHUCTOHOrMEe, HaceKkomble, [OBY-
Kpbinble, KPOBOCOCYLUME KOMapbl,
HacTosLMe KoMapbl, Komap 0ObIKHO-
BEHHbIN; MO3BOHOYHbIE, XOPAOBbIE,
MAeKonuTalLlme, XULHWUKK, Mea-
BEXbW, MefBean, Menseab bypbin.

TMPOBaHHbIM TENMOM. Y HWUX OTCYTCTBYET TBEp-
Obl BHYTPEHHWI CKeNeT. YepBu JenaTcs Ha Tpu
TMna: NIockune, Kpyrnble 1 Koneyarble.

LlapcTtBO

Tvin

Knacc

OTpsg

Cewmelr-
CTBO

Pon

Bua
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NMPAKTUYECKOE 3AHATWUE
TEMA 19. U3YUYEHUE CUCTEMATUKN

PACTEHUM

Uenb: n3y4vyeHune rnpm3HakoB U CBOWCTB OAHOAOSbHbIX U OBYyOOJ1bHbIX paCTeHI/IIZ I'IyTéM
nX CpaBHEHNA; MIPUMEHEHNE CUCTEMATUHECKNX EONHNL, HA NMPUMEPE LIBETKOBbIX paCTeHMVI.

Ham noHago6saTcA: 06pasubl 04HOAO0MbHbLIX U ABYAONbHbBIX PACTEHUIA.

Mopsnok BbiNonNHeHust paboTbl:

1. OnpenennTe 3Ha4YeHVe pacTeHuii, NPoM3pacTaloLLmMX B palioHe Ballero npoXxneaHus,
COCTaBbTE CMUCOK.

Knaccudukauma pacteHUm no nx sHa4eHuio

[ekopaTnBHble

YnotpebnsatoTtca

NekapcTBEHHblE
B MULLLY

CTpouTenbHbIn
matepuan

2. Pacnonoxute cuctematuyeckue eauMHULbl pacTeHUA HauYMHasi ¢ Camoro KpynHOro
TakCcoHa: CeMeincTBo, BUA, OTaen, pof, Knacc, LapcTeo.

|

o S o D B o B

|

3. BHumaTenbHo nsy4ynTe obpasubl 0OHOAOMNbHbLIX U ABYAONbHbIX PACTEHUNA.

—_— y
— b

=)

CpaBHVITe CTpOoeHne ceMAH OAHOAOJIbHbIX N ABYAOJIbHbIX paCTeHMVI.
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CpaBHUTE XUIKOBaHWE FMCTOBON
NNACTUHKM OOHOAOMbHbLIX U ABY4OMb-
HbIX pacTEHUN.

4. HapucyinTte B TeTpaib KOPHU, NMNCTbA,
LUBETKN U CeMeHa U3y4YeHHbIX BaMun pacre-

HUN.

5. B Tabnuue nepenyTtaHbl

KOPHW,

JINCTbA, LUBETKN, CEMEeHa OAHOAOJIbHbIX U
OBYOOJ1bHbIX paCTeHMVI. Pacnonoxunte mnx
no CBOMM MeCTaM.

OpraHbl
pacteHus

OpgHoponbHbIE

pacTeHus

AByaonbHbIe

pacTeHus

KopeHb

Jlnert

LiBeTok

Cems

o
.

.
o

CpaBHute
CUCTEMbI OQHOAOMbHbIX U ABYAONbHbLIX

pacTeHun.

CTpoeHue

KOpHeBOW

CpaBHUTE CTpPOEHME LBETKa OfHO-

OOJ1bHbIX U ABYOONbHbIX paCTeHI/IIZ.

----------------------------------------------------

BHecuTe B Tabnuuy HasBaHusA Tak-
COHOMWYECKUX €OUHULL pacTeHUIn, UC-

Nnosrb3ys CrNCOK.

TakcoHOMMYECKME €OMHULIbI: OOHO-
[OnbHble, 3MakoBble, MlleHuua, da-
MOKPbITOCEMEHHbIE

conb,
pacTeHusi.

boboBble,

-------------------------------------------------------

LlapcTtBo

OTtnen

Knacc

CewmencTtBo

Pon

Bug

Kykypy3a

daconb
KpacHas
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NMPAKTUYECKOE 3AHATUE

TEMA 20. U3YYEHUE CUCTEMATUKN
XWUBOTHbIX

Uenb: n3yvyeHne OCHOBHbIX TAKCOHOMWYECKUX Tpyrnn CUCTEMATUKN KUBOTHbIX; NMpUMe-
HEeHNEe CncTtemMaTnv4eCknx eamHunL, no3BOHOYHbIX XXUBOTHbIX.

Ham noHapgob6saTcs: KapTUHKN NO3BOHOYHbIX KNBOTHbIX.

MopspokK BbiNONMHEeHUs1 paboTbl:

1. CocTaBbTe CNUCOK M3BECTHbIX BaM XXUBOTHbIX U O6cyLI,VITe B rpynne mx 3Ha4veHune B
npupoge un >XKNM3Hn 4ernoBeka.

Mo3BOHOYHbLIE XKUBOTHbIE
3eMHOBOHbIE MpecMbikatoLmecs MTryb MnekonuTtatoLme

2. Pacnonoxumte cucrematmyeckme eguvHuLbl XXMBOTHbLIX, HAaYMHaAs C CcaMoro KpynHOro
TakcoHa: CEMENCTBO, BUA, TUM, poa, uapcrtBo, Kracc.

S e B s B B B

3. Ncnonb3ys CNUCOK TakCOHOMWYECKUX €OWHWUL, COCTaBbTe CXEeMYy CUCTEMaTUKU
«UapctBo KMBOTHbIEY.

TakcoHOMMYECKMe eAMHMUUbI: KUALEYHOMONOCTHbIE, YNEHUCTOHOrMEe, XOPAOBbIE,
GpPIOXOHOI e MOMTIOCKU, FTMAPOUAHBIE, Meay3bl, Nayku, HACEKOMbIE, NTULbI, MIIEKONMTaloLLNE,
rOrloBOHOMME MOJIKOCKW, KOparmnoBble Monunbl, ABYCTBOpYaTble MOMMCKK, PbIObl,
3eMHOBO/HbIE, NPECMbIKaILLINECS.

4. PacrnonoxuTe cuctematmyeckme eauHulbl, K KOTOPbIM OTHOCUTCS aMydapbUHCKas
dopenb, HauyMHasi ¢ caMoro KpynHoro TakcoHa.

CuctemaTtnyeckme eavHMUUbI: LIAPCTBO XUBOTHbIX, OTPSA NOCOCEBbLIE, POA F0COCH,
Krnacc ny4yenépble pbibbl, TUM XOpPAOBbIe, aMmyaapbUHCKas openb, CEMENCTBO I0COCEBLIE.

CuctemaTtnyeckne eguHULbI
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NOTUYECKWE 3AAAHNA NO ITNABE

1. Onpegenute cxodHble U OTAUYUTENbBHbIE
MPU3HaKN XXUBOTHbIX U pacTeHUA U NpeacTaBbTe
NX B BUOE CXEMDbI.

2. MagmnHa n Capap nogrotoBunn obpasupl
pacteHun pns repbapusa. Nomorute pebatam
COCTaBUTb «NacrnopTy» ANSA KaXOgoro pacTeHus
COrnacHo cucteMaTuke pacTeHun.

CucremaTnyeckme eauUHULbI:

1) KpecTouBeTHble; 2) nacTywbs CyMKa; 3) nacTywbd CymMKa OObIKHOBEHHas;
4) I'IOKprTOCGMeHHbIe 5) AByOOMNbHbIE.

BHecuTte B Tabnuuy cooTBeTCTBYOLWNE LNUAPDI.

OTtpnen
Knacc
Cemeincrteo
Popg
Bug,

3. YKaxute «nuHee» no NpOUCXOXKAEHUIO XUBOTHOE.

-

4. YcTtaHOBUTE COOTBETCTBME mMexay XMBOTHbIMU U CUCTEMATUYECKMMU TpynrnamMu,
K KOTOPbIM OHN OTHOCATCA.

KuweyHo-
MOSIOCTHbIE

Yepsun

Monnocku

UneHuctoHorve

Xopoosble

Mayk-KpecToBuMK O3épHas narywka Marckuin xyk  BuHorpagHas ynutka

5. Wcnonb3ys [OMONHUTENbHbIE WCTOYHWKM WHGOPMaLUKU, YCTAaHOBUTE MONOXKEHWE
B CUCTEMaTMKe ABYX BWOOB pacTeHWA M ABYX BUAOB XXMBOTHbIX. [lony4YeHHble AaHHble
BHecuTe B Tabnuvuy unm npeactaBbTe B BUOE CXEMbI.



[JIABA
XUBbIX

OPTAHU3MOB

TEMA 21. CTPOEHWUE XUBbIX OPTAHU3MOB

Kaknmn 6bl pasHoOGpasHbIMU HWU BblnNn XunBble
OpraHM3Mmbl, OHW CXOAHbI MO CTPOEHUI. Bee xuBble
OpraHM3Mbl COCTOAT U3 KIETOK.

Knetka gBnseTca CTPYKTYpPHOW eauHuLen BCexX
XWBbIX OPraHN3MOB.

MO CTpPOEHMIO XUBble OpraHu3Mbl AenATcs Ha
OLHOKNETOYHbIE W MHOTFOKNeTouHble. [lpnumepom
OLHOKMNETOYHbIX OpraHM3MoB sBMSKTCA HakTepun,
améba oObIKHOBEHHasd, nHGYy30pua-Tydenbka, Xno-
pensa n gpoxkn. PacTeHnsa 1 XXMBOTHbIE SBMSKOTCS
MHOFOKMETOYHbIMY OpraHM3Mamu.

Teno MHOrOKNeToYHbIX OpPraHM3MoB COCTOUT U3
MHOXeCTBa KIIeTOK, KOTOpble BbINOMHAIT pasnuy-
Hble (pyHKUMK. KneTkn pacteHnn, rpnbos, XXMBOTHbIX
N YenoBeKka UMeKT CXOAHOEe CTPOEHNE U COCTOSAT U3
KneTo4yHor 060no4ku, umTonnasmel 1 sapa.

Pactutenb-"
Has KneTka

Come—

Knetka
YKUBOTHbIX

1 — kneTo4yHas 060onoYKa;
2 —anpo;

3 — yMTonnasma;

4 — BaKyorb;

5 — xnoponnacrt.

KneTka rpubos

Yenekucnblili

PasmHoxeHue amébbi

lMumaHue, ObixaHue, OeneHue
u Opyeue npouecchbl XusHedes-
mesibHocmu y  OOHOKIIeMOYHbIX
Oop2aHuU3Mo8 fpoucxo0sim 8 0OHOU
Knemke.
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Kaxxgas kneTka XMBOro opraHuama BbINOMHSET
onpenenéHHyro yHKkUuno. Hanpumep, kneTtka anu-
AepMuca 3allmiaeT opraHbl pacTeHum, No KreTkam
npoBogsillen TKaHu obecrnevmBaeTcs TpaHCnopT
Boabl. Knetkn ckeneTHbIX Mblwl obecneymsaroT
ABWXEHWE XMBOTHBIX U YernoBeka, KIeTKM KOCTHOW
TKaHW BbIMOSTHAOT OMOPHYO (PYHKLMIO.

Y MHOrOKNETOYHbIX OPraHn3MoOB CXOAHble MO
CTPOEHUIO, MPOUCXOXKOEHWUIO, (PYHKLUMAM KNEeTKU WU
MEXKITETOMHOE BeLlecTBO obpasytoT TkaHu. Knetku
B COCTaBe TKaHeW TECHO B3auMMOCBHA3aHbl U BbIMOS-
HAIOT onpenernéHHble QYHKUMN.

B cBoto ouepenp, TkaHn 06pasytoT pyHKUMOHaMb-
HO B3aMMOCBS3aHHbIE OpraHbl U CUCTEMbI OPraHoB.
JInctba, ctebnun, Noykn, rmaBHble U BOKOBLIE KOPHU
ABNAKTCS OpraHaMun pacTeHUn.

Bce kopHM ogHoro pacteHusa obpasyloT KopHe-

[TABA 4. CTPOEHWVE XWNBbIX OPTAHN3MOBI

PacTtutenbHble TKaHU

nOKpOBHaFI TKaHb

lMpoBogsLwasa TkaHb

MexaHuyeckas TKkaHb

HakonutenbHasa TkaHb

OcHoBHag TKaHb

Ob6pasoBaTenbHas TKaHb

TkaHu YyenoBeKa M XXMBOTHbIX

anutennanbHaga TKaHb

Mblwe4vHasa TKkaHb

CoeanHuTenbHas TKaHb

HepBHas TkaHb

BYIO CMCTEMY, @ TakuMe opraHbl, Kak NICTbs, CTE6NM M NoYkK, BMecTe obpasytoT cUcTeMy

nobera.

(DyHKLI,I/II/I nobera u KOpHeBOIZ CUCTEMbI B3aMOCBA3aHbI, N 3TO NPOABIAETCA B NnpoLec-
cax Xn3HepeAaTeribHOCTU paCTeHNA — LLEJTOCTHOIo opraHn3ma.

OpFaHbI N CUCTEMbI OPraHOB KUBOTHbIX TAaKXXe B3aMOCBA3aHbl MeXay coborn.

J1érkune un >|<a6pb| ABNAKTCA OpraHaMu OblXaHudA, Xenyaok, KNWWeYHUK U ne4YeHb — opraHa-

MU NMULLEBApPEHNA.

Y XMBOTHbIX opraHbl, o6ecrneynBatoLLme NPOLEeCC AblXaHUs, B COBOKYMHOCTN 06pasytoT
AblXaTernbHy0 CUCTEMY, a opraHbl, obecneynBatoLne NpoLecc NUEBapPEHNUsi, — CUCTEMY

nieBapeHnA.

KneTksm NOKPOBHOW TKaHW KOPHSA
MOroLWarT BOAY M PacTBOPEHHblE
MWHepabHble BeLecTBa U3 NOYBbI.

KneTkv npoBoaALLEeN TKaHN NPOBOAAT
BOAY W MMVHepajbHble BellecTBa K i
JNCTBAM U APYTMM OpraHam.

[ B knetkax OCHOBHOW TKaHW W©3
BOAbl N YyrnekKncioro rasa o6pa—
3yeTca opraHn4yeckoe BewecTtso —
rNMHOKO3a.

Yrnekucabin
ras

Kncnopogid ¢

Boaa n
MUHepanbl

[NrOKO3a MO CUTOBUAHBIM TPybKam
NOCTynaeT B KNETKW HaKOMUTENb-
HOW TKaHW 1 3anacaeTcs B KayecT-
\ ) | Be pesepBHOro BeLlecTBa.

KOPEHb

TpaHcnopT BOAbI 1
MWHepasbHbIX BELLLECTB

_ BeLleCTB

QI
"

—» TpaHcnopT opraHnyeckmx

~

CoIHeYUHbIN
cser

"

Mapobl
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CBoOMCTBA XUBbIX OPraHM3MoB

KneTto4yHoe cTpoeHue. Bce XunBble opraHM3ambl COCTOAT U3 Kre-
TOK. KneTka siBnsieTcsa CTPYKTYPHOM U (PYHKLMOHANBbHOW eguHNLEN
XKU3HW.

g O6meH BewecTB. XXuBble opraHus-

REr o Mbl MOrMOLWAT HEOBXOAMMbIE UM Be-
LecTBa M3 BHELWHeN cpedbl B KadecTBe
nuwn. AT BeLLecTBa pacLensiaTcs U
B KIeTkax npeBpallaroTca B HYXXHble opra-
HU3My coeguHeHusi. OctaTkm obmeHa — He-
HY>XHbl€ OpraHM3My BeLLeCcTBa — BbIBOOATCS U3
opraHu3mMa BO BHELLHIOK cpefy.

MutaHune. XXuBble opraHM3Mbl HyXXO4aroT-
Cs B nuLle, 4ToObl ABUraTbCs, pacTn u pas-
BuBaTbcs. OpraHnyeckne n MmHeparnbHble
BellecTBa cHabXalT opraHM3Mm JHepruen

s N CTPOUTENBHLIMN MaTepuanamum. Ly

J |. ObixaHune. B npouecce AbixaHUs 4YacTb MOCTYMuUB-

5 LIMX C NULLEN OpraHNYEecKMX BELLEeCTB paclliennsiercs

| rjv B KNeTKax, B pesynbsraTe Bblaensercs aHeprus. MHorune

opraHn3ambl Ans paclienneHnsa opraHN4Yeckmx BeLLEeCTB UC-
Nnonb3ylT KMcnopoa.

PocT. MHOrokneToyHble opraHM3Mbl PacTyT 3a CYET AefnieHnsd

KneTok. Hanpumep, mMonogon caxeHewl, BbIPOCLUMA U3
; CeMeHu, BbipacTaeT BO B3pocroe gepeso. Jliogn
R \ M XXMBOTHbIE TOXe pacTyT. {

Pa3Butmne. PocT opraHMama conpoBoOXaaeTcst -
passuTneM. B npouecce pas3sButusa y opraHus-

1 MOB MOABNAITCS HOBblEe NMPU3HAKM N CBOMUCTBA. Hanpumep, ry-
%.Em\% o %_’ ~ ceHuua pacTéT, npeBpaLLaeTcs B KYKOSKy, a 3ateM B 6abouky, a

, M3 ronoBacTuKa pa3BMBAETCS B3pOcCras nsryLika.
( / PasgpaxummocTtb. Bce xuBble opraHn3mbl CNOCOGHbI pearu-

poBaTb Ha BO3OENCTBUS OKpyKatowen cpeabl. Hanpu-

Mep, UBETKN pacTeHUI packpbIBalOTCA C BOCXOA0M
f COfHLA, a C HacTynneHneM TeMHOTbI 3aKpbIBakOT-
; cq. [JOTpOHYBLUMCbL OO ropsiyero npegmerta, mbl
OTAEpPrnBaem pyky.

PasmHoXeHue. JXuBble opra-
HU3Mbl pa3MHoOXatoTcss 6ecnosbiMm
M nonosbiM cnocobom. bnarogaps
Pa3MHOXEHWIO XXNBble OpraHn3mbl ne-
pefarT CBOW MPU3HaKM U CBOMCTBA MO-
TOMKaM.

ﬁ O6cyauTe B rpynnax cXoAcTBa 1 pasnnymns KNeTok pacTeHUn, rpnboB 1 KUBOTHbBIX.  :
HasoBuTe npu3Haku, CBOMCTBEHHbIE XNBbIM OpraHn3mam. :

---------------------------------------------------------------------------------------------------------------------
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TEMA 22. TUTAHWE XINBbIX OPTAHN3MOB
@Km  OPaHU3Mb YCBAMBAIOT HEOBKOQMMbIE ANA KUIHEAESTENLHOCT
~-BeLecTsa u 3Heprm?

XKnBble opraHn3mMbl Ha NPOTSXXEHUN BCEN CBOEN @ MutaHne - 310 npouecc
XW3HW pacTyT, pa3BMBalOTCA, ABUralOTCH, pasmMHO- YCBOEHMS MWLM 1 Npespalle-
XalTcsa. OTU npouecchbl CONPOBOXAAKTCA 3aTpa- HUA NUTaTeNbHbIX BELWEeCTB B
TOW 3Hepruun. XKnBble opraHu3Mbl U3BMNEKaKT SHepP- SHeprulo 1M Heobxoaumble Ans
IO N3 MUK Kaxabin OeHb. [109TOMY OHWM OOMKHbI nogaepXxaHus  XnsHeaoeAtenb-
nonyyaTb M3 OKpyXalLlen cpeabl Bce Heobxoau- HOCTUM BeLLEeCTBa.

Mble UM MuUTaTeNbHbIE BELLecTBa ANA NoBceHEeB- S g
HOW AeATeNbHOCTU, pOocTa 1 pasBUTUS.

XuMunyeckne BellecTBa, BXoAslMe B cOCTaB nuwu, — Oenku, Xupbl, yrneeodbl —
HeoOxoauMbl AN MOCTPOEHUs KNeToK, TKaHelh M opraHoB. [lpu ux pacwenneHmm

BblaenseTca aHeprns. OHa UCNonb3yeTcsl ANs OCYLUECTBNEHUS XU3HEHHO BaXXHbIX
npoueccoB B opraHuaMe. brarogaps aToi aHEprum Mbl ABUraemcs U noaaepxnBaem
Temneparypy Tena Ha NnoCTosIHHOM YPOBHE.

Mo cnocoby NUTaHKs XMBble OpraHn3Mbl AENATCA Ha ABE rpynnbl:
ABTOTPO®bI FEETEPOTPO®bI

OpraHnambl, CnOCOGHbIE
3a CYET CBETOBOWN AHEPTUM
CaMOCTOSITENIbHO ~ CUHTE-
3MpoBaTb OpraHu4eckune
nuTaTenbHble BeLlecTBa,
(yrmeBogbl, 6enku, xupbl)
M3 BOAbl, YITEKUCIOro
rasa U MyHeparsnbHbIX CO-
nen. K aBtorpocham oT-
HOCATCS POTOCUMHTE3NPY-

OpraHuambl, Mcnonb3yowue ans
obpasoBaHMA HeobxoouMbIX Ans
KU3HW yrneBoaoB, GENnKoB U Xu-
POB roTOBbIE OpraHUYeckne Belle-
cTBa, BbipabaTbiBaemble ApYyrMMu

PacteHune

8-
‘\h"'\—-_

"

toLLMEe OpraHu3Mbl, Takue “_,;:/ opraHnamamu. OHM He CnOCOOHbI
KaK 3eMnéHble PacTeHUs,  ouuoxnerounwe | CUHTE3MPOBATH opraHu4yeckme

BOOOPOCHN

BOAOPOCIM W LMaHoGak-
Tepumn. Knetkn oTocuH- -4 &
TE3VPYIOLLMX OpraHnMamMoB |
cogepxar MUrMEeHT XJ10-
pocomnn, CnocobBHbIA MNo-
rnoLiaThb CBeT.

Linanobaktepun

BelwlecTBa M3 HeopraHudeckmx. K
retepoTpodam OTHOCATCA IOAW,
BCE XXWBOTHblE, rpnbbl, NapasnTn-
YyecKkne pacTeHus 1M napasuTude-
ckue bGakTtepum.

MuTaHue 3enéHbIX pacTeHUN

doTocuHTes.

B npouecce hoTocuHTe3a pacTeHus nog AeNcTBUeM aHeprumn cBeta obpasyoT yrneBobl
13 YrMeKnCcroro rasa, nofy4YeHHoro 13 Bo3ayxa, v BoAbl, NOrfoLaeMON 13 NOYBbI.

MuHepanbHoe NUTaHue pacTeHUM.

,D,J'I‘il npoueccoB Xn3HeaeATernnbHOCTH paCTeHI/II;I HeobxoanMmbl MUHEpParbHbl€ BELLECTBa.
PacTteHna nornowatot MUHEeparibHbli€ BeLleCTBa N3 No4Bbl C MOMOLLbIO KOpHeVI.
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POTOCUHTE3
Yrnekucnbiv ras + Boga = yrnesogbl

PacTeHus Mony4aioT CBETOBYIO 3HEPIO OT
[ SHeprusi caeTa N COJHLA C MOMOLLbI0 Xropodunna

ﬁ‘
Ha

Yrnekucnbin ras,
HeobxoaMMbIN A npolecca
hoTocuHTe3a, nocTynaet
Yyepes ycTbula NIUCTLEB.

Kucnopopg j

B npouecce cdoTtocuHTesa
obpasyeTcs kucnopog u
BblaensieTcsa B atmocdepy Yepes
yCTbMLIa NINCTHEB.

Mop Bo3gencTenem ceeta
13 BOZAbI, YIMEKUCIIoro
rasa B NIUCTbAX
obpasyeTcs caxap.

| YacTb caxapa, 06pa3oBaHHOIO B
npotiecce oOTOCHHTE3a, 3anacaeTcs
B KOPHSX U KIyBHSIX.

KOpHI/I nornoLwiarT BoAYy U MUHeparbHble
BELLECTBA M3 MOYBbI Y JOCTABMSIOT UX K CTEONAM
N NMNCTbAM pacTeHUsA.

47
ep"’l'":»l-loe nutanve

Cpean LBeTKOBbIX paCTeHUI CYLLECTBYIOT BUAbl, MPUCNOCOBNEHHbIE K NapasnTU4eckoMy
obpasy XunsHu B pesynerate notepu xnopodwunna. Nccneposatenu [xkosed ApHonba v
Tomac Ctamdopg Pacdpdpns B 1818 rogy otnpasunucek Ha octpoB CymaTtpa, rae Bnepsble
yBUAENU pacTeHne ¢ caMblM KpynHbIM B Mupe LBeTkoM. Ero gnametp gocturan 1 m, Ton-
lWnHa nenecTtkoB — 5 cm. LiBeT pacTteHusa, otcytcTBrne ctebnen n nMCTbeB U 3rOBOHHbIV
3anax BbI3Banu y y4éHblx O0nbLION MHTEpecC. MiccneqoBaHus nokasanm, YTo 3To pacTeHune
C NOMOLLbIO KOPHEN NMPUCOCOK MUTAETCA COKOM APYroro pacTeHus, NPOHUKasa nog ero Kopy.
PacTteHue Ha3Banu «Paddnesns ApHonban» B YECTb YYEHbIX, OTKPbIBLUNX €rO0.

[MoBunuka — napasuTn4ecKoe pacTeHne, OHO He MMEET HU KOPHEN, HU nuctbes. Pop-
MUpYyeT XEéNnTble HUTeBMOHble CcTebnu, uBeTkM, nnogbl n cemeHa. Ctebnu nNoBUNUKK

06BMBaAlOT pacTeHne, NPUCacbiBaOTCHA K HEMY C MOMOLLbIO MPUCOCOK. ‘ @
Bce XXUBOTHbIEe ABNAIOTCSA reTepoTpoPHLIMU OpraHMsMmamMmm i
TpaBosigHble XXMBOTHbIE MNUTAKOTCA MNSIOA4AMU, FIUCTbSMU N KOPHAMU ;
pacteHunn. Mx 3ybbl npucnocobneHbl Ond M3MenbYeHUs pacTUTENbHbIX
TKaHen. YnoTpebnsas nnogbl pacTeHun, TpaBOsiAHbIE XUBOTHbIE CNOCO6CT- 'F
BYIOT pacrnpoCTpaHEHUo CEMSH. O
&,
4"
S
¥
XKyk Babouka E
Mbiwwb Capanua 6poH30BKa \ |, Kupad

Koana oy AN



52 TNABA 4. CTPOEHWE XWBbIX OPTAH3MOBI

XKuBoTHble, obuTalowme B Tene Unm Ha NOBEPXHOCTU APYrMX PacTEHUI UMK KUBOTHbIX
M NUTaloLLmMecs 3a UX CHET, Ha3blBaOTCS NapasuTamu.

Yenoseyeckas
ackapuvjaa

XULLHbIE XXMBOTHblE YNOTPEGNSAT B MUY APYrUX >XMBOTHbIX. XULLHUKMA OYEHb BaX-
Hbl AN Hawewn nnaHeTbl. OHM YacTo OXOTATCA Ha cnabbiX, 6OMbHBLIX, CTapbIX XUBOTHbIX.
Tonbko 300pOBbIE, CUIbHBIE KMBOTHbLIE NMPOTUBOCTONAT XULLHUKAM M MPOU3BOASAT Takoe e
CUINIbHOE U 340pPOBOE MOTOMCTBO. XULUHbIE XXMBOTHbIE OYULLAIOT NPUPOAY OT GOMbHbLIX U
MEPTBbIX XMBOTHbIX, MPENATCTBYIOT pacnpoCcTpaHeHuo 6onesHen. IMeHHO No3ToMy KX Ha-
3bIBaOT «€CTECTBEHHbIMY CaHUTapaMmy. HekoTopble XULLHUKK, TaKne Kak r’MeHbl, Lakansbl,
rpudbl, CaMu He OXOTATCS, OHU NUTAKTCA Nafarnbio, NoeaatT OCTaTKU MEPTBbIX XXMBOTHbIX,
OCTaBfEeHHbIEe APYTMMU XMLLHMKaMMW.

Ctpeko3sa

boxbsa kopoBka

Mpud Kacatka

B npuvpoae ectb KMBOTHbIE, MUCMONb3YHOLME B Ka4ecTBE MULLM OTMEPLUNE OpraHU3Mbl U
NPOAYKTbI KU3HEAEATENbHOCTM PacTeHU U XKMBOTHbIX. [MTasicb MEPTBLIMM OpraHUM3Mamu,
OHW OYULLIAIOT NpUpPOAY.

Mokpuua

Joxxaeson
yepBb

Kyk-mepTtBOes MHoroHoxKka

Bce rpubbl SBNSIHOTCS reTepoTpOodHbIMU OpraHn3MamMu. [ns cBoero nutaHus rpubbl uc-
NONb3yHT OpraHMYeckmne BelecTBa OTMEPLLMX OpraHn3MoB. HekoTopble rpubbl napasuTu-
PYIOT B OpraHn3mMe 4enoBeka, >KMBOTHbIX U PACTEHUIA.

@

r‘#@«'t“‘“,: %‘ ’.{ 7

[MnecHeBble
rpubbl
Mpn6

NeHnUUnn

LLUnanoyHble
rpuobl

ﬁ CuctemaTtnsnpynte >XuBble OpraHuambl MO Tunam nuTaHua. [lpeactasbre
WMHopmauuio B BUAE KnacTepa unn guarpammbi. :
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TEMA 23. MNWLEBAPUTENIbHAA CACTEMA
YE/TOBEKA

Kak y BCex >uBbIX OpraHM3MoB, HeobXoaumble BellecTBa AN
HOpPMarbHOrO pOCTa, PasBUTMS U MPOLIECCOB KN3HEOEATENbHOCTU
Yyenoseka NocTynaroT ¢ nuwen. K HUM OTHOCATCS:

1) opraHunyeckue BeLLecTBa: Benku, XXupbl, yrneBoabl, BATAMUHbI;

2) HeopraHu4eckme BelLecTBa: Boaa, MUHeparbHbIe COMW.

OTM BeLLEeCTBA BbINOMHAT BaXKHbIE PYHKLMM B OpraHM3me YenoBe-
Ka.

—
)

Benku ] [ Kupbl J

4 4 4

NcTouHuK aHeprun,
pe3epB U CTPOUTESTbHbIN
MaTtepuar KrneTku

[ YrneBogbl

OCHOBHOWM NCTOYHUK OCHOBHOWM CTPOUTENBHbIN
aHepruu maTtepwuan KneTok

( ButamuHbl J ( Bopa J [ MwHepanbHble coeauHeHns j
Ob6ecne4ynBaloT HopmarbHoe OCHOBHOWM KOMIMOHEHT
Heobxoaumbl ansa pocra u
npoTekaHve obmeHa KneTku coctaenset 2/3

pas3BnTnA, NPOYHOCTU KocTen.
BeLlEeCTB, pOCTa U pa3BUTUA. MacCChbl Tena 4YyenoBeka.
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MpeacTaBbTe: Bbl C anneTMToM cbenu nibumoe 6nogo Ha oben.
3akoH4MB Tpaneay, Bbl CEnu 3a YPOKU. YKe Yepe3 HECKOSTbKO MUHYT
Bbl OKYHETECb B MUP YnCeNn MateMaTuku unm
TaWHCTBEHHbIE COBLITUA NCTOPUK U He By-

.-J)l |:€-! Ill_ : ]
fieTe fiymaTb O eAe, KOTOPYIO TOMbKO YTO '« bBenkn  j—wmp ° () R |
B e .

................................................................ A
1 I| .;'

: . Yrnesoabl . —==mp .
1. Kakve nameHeHus npetepnesaroT : i el =3

HeobxoduMble ONA opraHu3Mma Belle-
CTBa B COCTaBe MULLK, NPeXae YEM OHU OpraHuyeckue BellecTBa B
nonagyT B KNneTkn? nMLLEBDbLIX NpoAYyKTax npeacras- nonocTb

2. V13 kakmx opraHoB COCTOUT nuLie- NAT cOBOW KPYMHbIE MOMEKYIbl
BapuTenbHasi cuctema yernoseka? : CO CNOXHOW cTpykTypou. [Ons

I SSSESSESSSS. : TOro YtoObI JOCTaBUTb 3TU Be-

LLlecTBa K KreTkam, HeobXoAnUMO pasfaenuTb UX Ha Merkue YyacTu, TO ecTb
pacwennTb. OTOT NPOLECC OCYLLECTBNSAETCS NULLIEBAPUTENBHON CUCTEMON. M
MuwieBapeHne — 3TO NPOLIECC, NPW KOTOPOM BeLLlecTBa, NOCTyNMBLUNE C MK-

@@

~ . ToHKMN
Len, pacLllennsaTca B opraHax nuilieBapuTeribHOM CUCTEMbl U BcacblBa- KULLIEYHVK
HOTCA B KPOBb. ToncTbin

MyweBapuTenbHas cuctema BKAYaeT B ce0s NyLLeBapuUTESbHbIN TPaKT Lol

N nueBapuUTeribHbl€ Xenea3bl. nI/ILLl,eBapl/ITeJ'IbeIM TPaKT COCTOUT N3 pOTO-

BOW MOMNOCTW, MMOTKK, NULLIEBOAA, Xenygka, TOHKOW 1 TONCTON KULWKK. K numieBapuUTeribHbIM
Xene3aM OTHOCATCA CITIOHHbIE XeJ1e3bl, XKere3dbl XXenyaKa, Xene3bl KNWEeYHUKa, nogxxeny-
JO4YHa4d Xernes3a 1 NneyYeHb.

MNuweBapeHve HaunHa-
€TCcl B POTOBOW MOJIOCTU.
B potoBon monoctn pac-

MONIOXKEHbI f3bIK, 3ybbl B

W CIHOHHblE >KEenesbi. oroBas
MoNoCTb

nuwy. fA3bik nepe-

Mnwesos

CNtoHHble Xenesbl BblAENAOT C/IFOHY
B POTOBYHO MOJOCTb. CntoHa cma-
ymBaeT nuuly, 4to obneryaer eé

nporaatbiBaHWe. KpOMe TOrO,

= xenesbl B C/IFOHE COofep>KaTcs BeLLecTBa,
obezBpexuBatowe  bakre-
pun.

B creHke Xxenyaka nmeroTcs
MHOTOUYUCNEHHbIE  MesKune
>Kenesbl, KOTOpble Bblje-
NAOT XEeNyAOUHbIA COK.
TeueHne HeCKOAbKMX YacoB

3ybbl  M3MesbyatoT
MeLUVBaeT NuLLY v
npoTanknBaeT eé

K rJ10TKe.

Muwa ns poto-
BOW MONOCTH

ve]

npoxoauT B nuwa B >Xenyake noasBep-

r10TKY, OTTyAa raeTca AenCTBUIO XXenyaou-

B MULLLEBOJ, HOro COKa, pacLuenaseTcs,

3aTeM nonagaet TO eCTb NepeBapuBaeTcs.

B XXeNyAOK. Tonctbii YacTvubl nuwm npoxoasat
KULIEUYHWNK N3 Xenyaka B TOHKUA KU-

HenepesaperHas WEeYHNK. TOHKMA  KuLley-

HWK — camas AJMHHas 4acTb

NYLLEBAPUTENBHON  CUCTEMBI.
3pecb nuTaTenbHble BELLECTBa
MONHOCTbIO PaCLLEenNatoTCA U BCa-
CbIBAOTCA B KPOBb. ITOT MPOLLECC Ha-
3bIBaeTCA NULLEBapPEHNEM.

YyacTb NULLM NPO-
XOAUT B TONCTbIN K-
LLIEYHMK 1 BbIBOAUTCA

Hapy>Ky.

ﬁ 1. Kakue BellecTBa BXOOAT B COCTaB MULLIEBbLIX NPOAYKTOB? 3
2. [Nlovemy XuBble OpraHn3mMbl NUTaKOTCA? :
3. CpaBHUTE NpoLecChl NUTaHUS PACTEHUN U XXUBOTHBbIX.
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MPAKTUYECKOE 3AHATUE
TEMA 24. PAULWNOHA/IBHOE MATAHMUE,
COCTABNEHWE CYTOYHOTO PALUOHA

Lenb: Hay4YnUTbCA NNTaTbCA NpaBuiibHO, COCTaBUTb CyTO‘-IHbIIZ paunoH.

Ham NMopsaaok BbINOMIHEHUA paboThbI
noHagobaTcs
> LIBETHbIE 1. C nomoLLblo AaHHbIX Tabnuvubl 1 U3yynTe CPeaHIo CYyTOUHYI0 NoTpebd-
KapaHaallumn HOCTb yyalumxcs B 6enkax, xupax, yrnesogax u Kornmyectso notpebnse-
> Genasi bymara MbIX Karopuii.
2. MNpwn noMoLLM AaHHbIX Tabnuubl 2 N3y4mTe CPEAHIO CYTOYHYH NOTpe6-
HOCTb Y4alLMXCS B NULLIEBbLIX BELLECTBAX.
3. Ha ocHoBe Tabnuupbl 3 n3yumte NpoayKTbl NUTaHUd, 6oratble 6enkamu,
Xvpamu 1 yrneBogamu.
4. V13yunTe npaBuna paumoHarnbHOro NMTaHus.
5. Micnonb3ya nHgopmaumio B Tabnuuax n ncxogsa U3 NpUHLMNOB paLmo-
HaIbHOrO NUTaHUS!, COCTaBLTE CBOW CYTOYHbIN PaLMOH.
Tabnuua 1
CpeaHsas cyTo4yHas NOTPeOHOCTb WKONbHUKA B Kanopusax, 6enkax, Xxupax, yrnesogax
MNuTtatens- 7-10 net 11-13 net 14-17 net
HEI® BOLAG- NPT UENEIE Manb4nkum [eBo4kn Manb4mkm [eBo4kun
cTBa N 0EeBOYKN
Benku (g) 16—25% 4677 55-90 50-82 80—98 55-90
Kupbl (9) 16—25% 79 92 84 100 90
Yrnesogbl (g) | 50-60% 335 390 355 425 360
Kanopwuw (kkal) 2350 2500 2350 3000 2600
Tabnuua 2
CpenHsAs cyToYHasA NOTPEOHOCTh LWKOJMIbHUKA B NULLIEBbLIX NPOAYKTaX
HaseaHue npoaykTa 11-13 ner 14-17 net
nuTaHnAa Mans4unkm [eBoyku Mans4ukm [eBouyku
Xneb6 150 g 140 g 250 g 200 g
Caxap 60 g 50 ¢ 80 g 659
Ao 1 wr 1 wr 1wt 1 wr
Teopor (cy3bma) 40 g 40 g 60 g 45 g
CmeTtaHa 10 g 109 20 g 15¢g
Chblp 109 109 2049 159
Macno 30g 25¢g 40 g 359
Msco 170 g 150 g 220 g 200 g
OBoLwu 300 g 250 g 350 g 320 g
OpyKThI 200 g 150 g 300 g 250 g
Kaptodpenb 250 g 200 g 300 g 250 g
MakapoHsb! 50 g 50 g 60 g 50 g
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Tabnuua 3
MpoayKTbl NUTaHMA

BapaHuHa, roBsanHa, kypuua, pbiba, sila, TBOPOT, Cbip,
ropox, paconsb.
CnuBKM, CIIMBOYHOE Macro, paCTUTENbHbIE Macna, »KWUBOT-

MpoaykTbl, 6oratbie 6Genkamm

MpoaykThl, 6oraTble xMpamm

Hbl€ XNpbl
IMpoaykTbl, 6oratble yrnesogamu Kaptodbenb, nwenunua, xneb, My4yHble nsgenus, pykTbl, MES,
ButamuHbl 1 MuHeparnbl OBoLu, OPYKTHI

PauuoHanbHoe nuTaHune —nuTaHue, C6aJ'IaHCVIDOBaHHOG B 3HEpPreTmn4eCKkom OTHOLLUEHNN
M No coaepXXaHnw nutaTeribHbiX BeLWeCTB B 3aBUMCUMOCTW OT MoJa, Bo3pacta M poaa
OeATernbHOCTU.

MpaBuna paunMoHanbLHOro NUTaHusl

1. KonnuyecTBo 3Heprum, pacxomyemon .
OpraHM3MoM 3a AeHb, OOIMKHO ObliTb .

paBHO KOMMYECTBY 3HEprum, NocTy-
nawooLien ¢ npogykramm B TevyeHue
CYTOK.

2. KonunyectBo 6enkoB, XMpPOB
N YyrneBogoB, MUHEpParbHbIX COnen,
BOAbl, BUTAMWHOB B CYTOYHOM pa-
LUMOHE [OOIMKHO COOTBETCTBOBATb MOTPED-
HOCTM OpraHM3ma YenoBeka B 3TUX BeLLeCTBax.

Ty

S % o a
S ™ 1

3. CobniogeHne pexuma nuTaHusl, TO eCTb CYTOYHOE KONMYECTBO MUKW, OOSHPKHO
ObITb pa3geneHo Ha YeTbipe YacTn. Hanpumep, y yyawmxcst paumoH MOXHO OpraHM3oBaThb
cnegyowmm obpasom:

3aBTpak gormkeH coctaBnsaTb 25—-30 % oT obLer CyTOYHOM HOPMbI;

oben — 35-40% oT 06Len CyTOYHOM HOPMbI;

YXUH — 15-20% oT 0bLLen CyTOYHON HOPMBbI;

AONONHUTENbHbIM Npuém nuwn coctaenset 10—-15% ot obwen cyTo4HOM HOPMBbI.

PaunoHanbHoe (0T nart. rationalis — pasyMHOe) NUTaHne — BaXXHEWLLMA pakTop 340-
poBoro obpasa *usHu. NpaBunbHOE NUTaHWe CNOCOBCTBYET 340POBOMY M HOPMASTbHOMY
pasBUTUIO.

ﬁ 1. HasoBuTe npoaykTbl, 6oratble 6enkamm n yrneBogamu.
] 2. YT0 Takoe paumoHanbHoe NuTaHue U KakoBO ero 3HaYeHue ans 30opoBbsa? :
3. Moyemy Hy>xHO cobnogaTtb PeXnm NUTaHUs?
4. MoxeT nu nuwa ObiTb BpegHon? MNodyemy? :



[IABA 4. CTPOEHWE XWMBbIX OPTAHWM3MOB 57

TEMA 25. AbIXAHUE XUBbIX OPTAHU3MOB

@ 1. MNoyemy BCe XMBble OpraHU3Mbl Abiwar?
2. Yem oTnuyaetcsa gblxaHne pacTeHU OT AbIXaHUS XXUBOTHbIX?

Bbl 3HaeTe, 4TO B npouecce AbiXxaHna YerioBeK norriowaet n3 Bo3ayxa Kncropon u

BblAenser yrnekucnoelv ras. lNogymante, Anga Kakmx npoueccos Tpebyetca kucrnopog?
3a cuYé€T Yyero obpasyercs yrneKkncnbIn ra3, KOTopbI BblAENSETCA NPW Bbl4oXe?

Kak 1 Bce uBble OpraHn3mbl, YENMOBEK HY)XOAETCSA B SHEPrM Ansi pocTa, pa3BUTUS U OBW-
XeHusi. Mbl nony4yaemM 3aHepruo 13 num, KOTOpYH YnoTpebnsieM kaxabll AeHb. OHeprus
BblpabaTbiBaeTCsl Npu pacluenneHMn 6enkoB, XMPoB U yrneBodoB B nuwe. Kucrnopon He-
0o6xoauMM ONs pacLUensieHnst 3TMX BELLECTB. 3HAUMT, KMCIoOpOoa, KOTOPbIV MOfy4atoT XUBble
opraHu3Mbl Npu OblxaHun, HeobxoauM ANS pacLenieHns NMTaTenbHbIX BELWECTB U NPOU3-

BOACTBaA SHEPrun. Yrnekucnbl ra3 BblgensieTcs

Yrnekncnbin
ras

Npv pacLLenneHm nuTaTenbHbIX BELLECTB.
Y pacTteHun HET creumarnbHbIX OpraHoB Abl-
XaHus, y HUX gblwart Bce opraHbl. Ctebens,
NINCT N LLBETOK pacTeHUS MonyyatoT KMcrnopog,
N3 atMmocdepbl, a KOpeHb MOny4aeT KUCo-
poa 13 noysbl. [103TOMY NEpPUOaNYECKM HYXKHO
pPaspbIXIIATb NOYBY, YTOOLI KOPHXU MO MOSY-
YyaTtb bonbLue K1ucrnopoaa.

OpraHbl OplXxaHNa pacTeHUMA HEBO3MOXHO
YyBUOETb HEBOOPYXXEHHLIM rnasoM. C nomo-
b0 MMKpPOCKOMNA MOXHO YBMAETb YyCTbuLUA
Ha NUCTbAX M Ha cTebnsx pacTeHun. Yepes
yCTbMLA NUCTbEB pacTeHMe MOrmnoLlaeT Kuc-
nopoa v BbIAENSET YIMEKUCNbIA ra3 B aTMOC-

hepy.

MornolieHne kucnopoda B npouecce AbIXaHus Y pacTeHUN MOXHO
AokasaTb akcrnepumeHTanbHo. CeMeHa unu 3enéHbii nober pacteHus
rnomMeLLaem B NepByto EMKOCTb, a8 BTOPYK EMKOCTb OCTaBIisieM MyCTON U
MIOTHO 3aKPbITOW B TEMMOM MecTe. Yepes HEeCKOIbKO HEN NPOBEPSIEM,
€CTb I KUCIOPOA B KaXXOOW €MKOCTU MPWU MOMOLLM FOPSALLEN CBEYMN.

Ecnu B éMKOCTM eCTb KUCropoa, Npu NOAHECEHUM K HEl cBeya Oyaet

NpoAomkaTb ropeTb.

lpouspacmaroujue

Bo3dyx
cemeHa

Yepes cymku

Yctbuua
NUCTbLEB

|

a=l>

T 1
)

lpouspacmarowjue
cemeHa
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Y XMBOTHbIX MMEIOTCS cneuunanbHble opraHbl AblxaHus, obecnedmBatome obMeH
Kucropoda u yrnekucrioro rasa. Monntocku, pblObl AblwaT xabpamu, pentunuun, NTuubl
N Mrekonutawwme gblwar nérkumu. Kucnopog, NoCTynawowmnin Yepes opraHbl AblXaHns
XMBOTHbIX, NUCNOSb3yeTCs AN paclensieHnsi NuTaTenbHbIX BELLECTB, NPy 3TOM BblgensieT-
CH yrmneKkucnbIn ras.

Y yenoBeka opraHbl OblIXxaHWS BbIMNOJTHS-
0T OYHKLMIO AOCTaBKM KMCnopoga B op-
raHM3M 1 BblBOAA M3 opraHuM3ma yrne-
Kucnoro rasa.
[bixatenbHas cucTtema 4enose-
Ka COCTOUT M3 AbIXaTenbHbIX NyTeun
(HocoBasi NonocTb, ropTaHb, Tpaxes,
OpoHxn) n nérkmx. Korga 4enosek Opbl-
LWWT, TPyOHas KreTka paclumpaeTcs u
HACbILEHHbIN KACITOPOAOM BO3AyX Npo-
XOOUT 4Yepe3 HOCOBYK MOMOCTb, FOPTaHb,

B Hocosoli nonocmu 8030yx
oyuwaemcs, yeaaxHAemcs,
coepesaemcs.

B eopmaru pacno-
JIOXeHbl  20/10C0-
gble C8A3KU.

Tpaxes  obecneyusaem
nepexod  eo3dyxa 8
6poHXU.

Bo30dyx npoxodum yepe3
6pOHXU 8 a/1b8€0/1bl IB2KUX.

B anveeonax npoucxodum 2azoobmeH. Kucso- Tpaxeto B GPOHXU, a U3 HKX B nérkue. Mpu
pod U3 anbeeos nocmynaem e Kpoes, a yaJe- BbIZIOXE rPYAHAs KIETKA Cy)KaeTcsl U BO3-
KUC/blU 2d3 U3 Kposu nocmynaem 8 dajiege- o

016l U 3amem ebIdensiemcs & OKPYXarUyHo AYX, HACbILEHHbIN YrNeKUcrbIM ra3oMm, Bbl-
cpedy. AensieTcs U3 NErkmnx Bo BHELLUHIOK Cpeay.

locmynaeHue kuciopoda u3:>[ lNepeHoc kucnopoda :>[ lMocmynneHue kuciopoda
ammocgepel 8 nézkue 8 Kposb U3 Kposu 8 KJiemku
B nepenonHeHHOM nomelleHun TpyaHO AblWaTtb, MOTOMY YTO B BO34yXe MEHbLUEe KUC-
nopoga. lNoatomy He 3abbiBaniTe YacTto npoBeTpuBaTh nomelleHus. OTKpbiBaWTe OKHa
B cnanbHe neped cHoM. COH Ha cBeXeM BOo3ayxe noneseH Ans 30opoBbs. bonblie rynan-
Te Ha npupoae, B Nnecy, cagax u napkax. B Bosayxe Bcerga ectb nbinb. Korga 60onbHble

pasroBapumBaloT, KalWWJTAKT N YMXAKOT, B BO34YyX BblOETAETCA MHOIO MVIKpOGOB. Bobixaemasi
NblJib MOXET BbI3BATb Kallellb, a Ml/IKpO6bI — pa3Hble 3aboneBaHus.

UccnepoBaHune
Ham NMopsaagok BbINOMTHEHNA PaboThbl
noHagobaTcs
CekyHgomep 1. BooxHuTte n BblOOXHUTE.

2. MNonoxute pyky Ha rpyab. Kakne n3aMeHeHusi npoucxogsaTt npu BOOXE
1 Bblgoxe?

3. MNocuntante KonMYecTBO BAOXOB 32 1 MUHYTY B CMOKOMHOM COCTOSIHUMW.
PesynetaT 3anuwmTte B TeTpaib.

4. Cpoenante 5 npucegaHnm n nocYMTanTe KONMMYECTBO BAOXOB 3@ 1 MUHYTY.
PesynbtaT 3anuwmTte B TETpaab.

5. Cpenante 10 npucegaHuii M CHOBa MOCYMTaANTE KONMMYECTBO BLOXOB
3a 1 MuHyTYy. Pesynbrat 3anuwmnTe B TeTpagb.

6. OTOOXHUTE 2 MWHYTbI U ONATb MNOCYMTANTE KOSMMYECTBO BOOXOB

3a 1 MuHyTy. Pesynbrat 3anuwnTe B TeTpagpb.
. OTO0XHUTE 4 MUHYTBI U NOBTOPUTE NEPECHET.
. NonyyeHHble JaHHbIE NpeacTaBbTe B BUAE rpaduka.

~

(o]
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TEMA 26. TPAHCMOPT NUTATE/IbHbIX BELLECTB
B XXUBbIX OPTAHNU3MAX

B xunBbIx opraHmn3mMmax Boda W Apyrue BellecTtBa
OOCTaBIAKTCA B OpraHbl U TKaHWM NOCpPeancTBOM

o [BmxeHne
TPaHCNOPTHOW CUCTEMBbI. b BOIbI 1
PacteHna nornowatoT BOAy WM MUHeparbHble P L7 | Munepanos

BELLECTBa M3 MO4YBbl Yepe3 CBOK KOPHEBYH CUCTe- no Kcuneme
My. Boga n mMuHepanbHble conu, nonydeHHble 13 ¥
NMoYBbl KOPHEBLIMM BOJIOCKAMW, MNEPEHOCATCH KO
BCEM OpraHaM pacTeHus1 Yepes TPaHCMOPTHYH CUC-
TEMY, T. €. Yepes KNETKN NPOBOAALLEN TKAHW.

B crtebne TpaHCNOPTHYK (YHKUWIO BbIMOMHAOT
Kcunema n noama. Boga n muHepanbHbie Belle-
CTBa MOCTynaltT OT KOPHSI KO BCEM OpraHam pacTte-
HWSA NO KNneTkam NpoBoAsLLEN TKaHU KCUNEMBI.

OpraHnyeckne BewlecTBa, obOpasywolmnecs B
NNCTbSIX, AOCTaBMSIOTCA KO BCEM OpraHam pacTeHus

yepes KNeTKn CUTOBUAHbLIX Tpybovek hnoamel.
Bopa, nogHumarowasacsa ot ctebns K NUCTbAM,

ncnapsaeTcs 4yepes ycTbuua nucteeB. Wcnapenue

BOAbl NIUCTbSIMWN pacTEHUs Ha3biBaeTCa TPaHcnupa-

[BwmxeHne
OopraHM4yecKkux
BELLECTB Mo
dnoamve

uuen. bnarogaps TpaHcnupauuu Boga nepemeLa-
eTCs OT KOpHA K cTebnto u nuctbsam. NoctynneHne
BOAbl B KOPEHb MPOUCXOAUT NPU NOMOLLM KOPHEBOIO
JaBreHus.

Bosa aBUXKeTCA OT XMNOK JnNCTa
K KJeTKamM MAKOTUW JIncTa

370, B CBOHO oyepeab, BTAMN-
BaeT BOAY B XWJIKN INCTa

Yepes kcunemy ctebnsa Boga
MOAHMMAeTCH BBEPX

BbIXOANT

7 i X
W3 KNeToK Q. (= s S A Y SaN
MSAKOTU | ; e = | Kennema

NNCTa

A A \ /
Boaa mcnapsetca yepes '. - N
yCTbWLA NNCTbEB ' P = |

nogHMMaeTCca oT KOpHeI‘/’I

Boga HenpepbiBHO
K INCTbAM

Boaa aBu>xeTca 13 NouBbl B
KJIETKN KOPHSA 3a CUeT oCMoca

Kcnnema
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B opraHuame uernose- [Maﬂblﬁ Kpyr KpOBOO6paLLI,eHI/IﬂJ
Ka TpaHCnopT BeLlecTB :
obecneymBaeT KpoBEHOC-
Hasa cucTema.

KpoBeHocHasi cuctema
COCTOUT M3 cepaua u co-
cynoB. Cepaue 4yenoseka - \ ¥
NMeeT 4YeTblpe Kamepbl: i 4 NeBbiii

nBa npencepavs W Asa Ly : Xenypouex
KenyaouKa. i )

KpoBeHOCHbIE cocyabl, C N trst
HecylLlne KpOoBb OT Cepf- = N f=7

ua, HasblBalOTCHA apTepu-
SIMW, a cocyabl, HecyLune
KpOBb K cepALy, Ha3blBa- [
IOTCA BEHaAMM.

Y 4yenoseka pasnuya-
0T BOMbLION MU Manbi Kpyr KpoBoobpalleHuns. bonbLlon Kpyr KpoBooOpaLLeHst cHabxaeT
BCE OpraHbl KACNOPOAOM W nNuTaTenbHbiMK BewecTBamu. Manbii Kpyr KpoBooGpalleHus
NEepPeHOCUT YIIEKUCHbIN ra3 K NErknuM, a KUCNopog — OT NErKnxX K cepauy.

[@a3006MeH NponcxoanT B Kanunnsipax NErkmx n opraHoB No NpUHUMNY anddysnn.

Y GOnbLUMHCTBA XMBOTHbIX Takke pasBuTa KPOBEHOCHAs cuctemMa. Y MIeKonuTaroLmnx
N NTUL, OHa aHanorM4yHa KPOBEHOCHOW cucTemMe YyenoBeka. Y 3eMHOBOAHbIX U penTunum
cepaue TpéxkaMepHoe, a y pblb AByxXKamepHoe.

MogcumTaB nNynbC, MOXHO MPOBEPUTDL, Kak paboTaeT cepaue Yenoseka. Nynsc dpopmu-
pyetcs KonebaHMsaMu CTEHOK KPOBEHOCHbLIX COCYAOB MpW COKpaleHun cepaua. MNMynsc —
3TO YacToTa cepAeydHblX COKpalleHUW, TO eCTb KONMYEeCTBO yOapoB cepaua B MUHYTY.
Korga yenoBek 3aHMMaeTcs pU3NYEeCKUMU yNpaKHEHNAMWN, YacToTa ObIXaHUA U cepaed-
HbIX COKpalleHui y4daiwiaetcs. [ynbc MOXHO M3MepuUTb NarnbueM, Npuxas apTepuo Ha
3ansacrbe.

'ﬁ UccnepoBaHue

Bosbwon kpyr ]

Ham Mopsaaok BbINONMHeHUsA paboTbl
noHapoo6ATcA
CekyHgomep | 1. B cOCTOSIHMM NOKOSA, T.€. B CUASMEM NOSTIOXKEHUN MPMXKMUTE Nanbuem
CT-) apTepuio Ha 3ansiCTbe U C MOMOLLBID CEKyHOOMepa nocyutamte
8 nyrbC B TEYEHNE OQHOM MUHYTbI. Pe3dynbraT 3anuwmnTe B TETpab.
/ v f"‘\’“\\ 2.Cpenante 10 npucegaHui B TedeHune 30 cekyHA. B KoHLe ynpaXkHeHns
é \i’ ah CHOBa nocuyuTanTe nynsc. 3anuwmnte pesynsraT B TeTpab.
E\aﬁiﬁjf 3. OTooXHUTE TpU MWUHYTBLI U CHOBa nocyutanmTte nynbc. Pesynbrart

3anuunTe B TeTpaib. OH gormkeH BbITb paBeH 4acToTe cepaeyHbIX
COKpaLLI,eHMﬁ B COCTOAHUN NOKOA, T.€. B cnagda4emM noJioxKeHUn.
4. npeﬂ,CTaBbTe nony4yeHHble JaHHble B BUOE rpacbvll(a.

1. Kak ocyLiecTBnsieTca TpaHCNOpT BELWECTB Yy pacTEHU?
2. Kak nepemeLlatoTcst opraHMyeckme n MmHeparbHble BelwecTsa rno crebnio?
3. CMoaenupyinTe KpOBEHOCHYHO CUCTEMY YenoBeKa.
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TEMA 27. BBIAENEHWUE NMPOAYKTOB
XUSHEAEATENABHOCTW Y XXUBbIX OPTAHN3MOB

1. Kakme npouecchbl BkntovaeT B cebst 0OMeH BeLECTB Y KUBbIX OPraHM3MoB?
2. Kakne BeLecTBa Nony4vatoT XK1Bble OpraHn3Mbl HEMNOCPEACTBEHHO N3 MULLN?

3. Kakve BelecTBa BbIAENSOT B OKPYXXaloLLy Cpey XuBble OpraHn3mMbl?

Boaa n
MUHepasbHble CONN

Kucnopog,
[MnTaTenbHble
BellecTBa

MuTaTenbHble  BewecTBa  chnyxar
CTPOUTENMbHLIM MaTepuariom U WUCTOY-
HMKOM 3HEepruu Ans KNeTok opraHuama.
Mpw pacwenneHnn nuTaTenbHbIX Be-
LLIeCTB B KNeTKax Kpome aHeprumn obpa-
3yHOTCSA M KOHEeYHble NPoAyKThbl pacnaaa,
Cpeaun KOTopbIX MOryT ObITb U SO0BUTLIE
Ans knetok BewectBa. OHW nognexar
BbIBEJEHUIO M3 OpraHn3ma, Tak kak npw
MX HaKOMMEHMN B OpraHn3mMe BO3HUKaET
OMacHOCTb A1 340POBbS YeroBeka.

MoaToMy OpraHu3Mbl cTapatTcsl Obl-
cTpee n3baBUTbCS OT HUX.

BbiBegeHMe  KOHEYHbIX MPOAYKTOB
XN3HEeOesATenbHOCTM M3 opraHM3mMa Ha-
3bIBaeTCs IKCKpeLmen.

B pesynbrate obmeHa BeLLecTB y Ye-
NOBEKa M XXMBOTHbLIX 00OpasyloTcst Takue
TOKCMYHbIE BELLECTBA, Kak aMMuak, Mo-
yeBMHA, MOYeBas KMcnorta. AT NPoayK-

Tbl U U3ObLITOK BOAbI BLIBOAATCS U3 Opra- |
HM3Ma 4Yepe3 No4vkM (C MO4YOr) U Yepes MoueTouHMK |
KOXY (C NnoTom).

KoHeuHble npogykTel obmeHa Be-

Monyuvaert
13 oKpy-
XaroLewn
cpesbl

OpraHusm
yesoBeka

Bblaens-
eT B OKpY-
>KaroLLyro

Yrnekucabi ras

MoueBuHa

lects, obpasoBaBlIMecs B Kaxaown MoueBoit ’
KNneTke opraHusma, vyepes KpoBb nona- ny3blpb
[aloT B NMOYKN. I'Iogkm UNLTPYIOT KPOBb, Mouencnyckarens-
B pesynbrate M30bITOK BOAbl U MWUHE- M1 KaHAn

parnbHbIX COnen, BpeaHble Anst opraHus-

Ma BelLecTBa, Hanpumep, MOYeBMHA, Yepe3 MOYETOYHUKM, MOYEBOW My3bipb U MOYENC-
nyckaTenbHbIA KaHan BbIBOASATCA M3 opraHnsmMa. CnegoBaTtenbHO, 3T opraHbl 06pasytoT
BbIAENUTENbHYH CUCTEMY.

MoToBble Xenesbl KOXW BbIOENSAT MOT, KOTOPLIA BbIBOOUTCA Ha MOBEPXHOCTb KOXMW.
C noToM M3 opraHusma ypansietcsi 6onbLIoe KONMYECTBO BpeaHbIX BELLECTB. Tak Koxa
BbIMOSTHSAET BblAENUTENbHY PYHKLMIO.

3a cuéT pacluenneHns nuTaTenbHbIX BELLECTB B KIeTkax Takke obpasyetcs yriekuc-
nbivi ra3. OH BbIOENSETCA B OKPY>KalOLLY0 cpeay Yepes opraHbl AbixaHusi. Takum obpasom,
YerlioBEK U XXUBOTHbIE M30aBMNSATCS OT KOHEYHbIX MPOAYKTOB 0OMEHa BELLECTB C NMOMOLLbIO
MOYEK, KOXW N OpraHOB AbIXaHUs.

PacTeHus B npouecce AblxaHUsi Nony4yaroT KUCIOPOA M3 OKpyXatolen cpeabl. B pac-
TUTENbHbIX KINETKaxX KUCNopod UCMONb3yeTcst Ans pacllienneHust NUTaTenbHbIX BeLlecTB
M Npou3BoACTBa 3Hepruv. B aToM npouecce, Kak y YenoBeka W XMBOTHbIX, obpa3syeTtcs
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1 BblGpacbkiBaeTcst B aTMocdepy yrnekucnbiv ras. 3bbiTok Boabl B OpraHM3mMe pacTeHust
BbIBOOUTCA 4epes3 NUCTbst Npu ncnapeHun. B npouecce doTocMHTE3a B pacTeHUAX U3
BOAb! U YITIEKUCIONO rasa B 3eMEHbIX NIMCTbAX NOA AEWCTBUEM CONHEYHbIX Nyyel obpasy-
oTCS opraHuyeckue BellecTBa. M36bITOK KMcnopoda BblAENSeTCs B OKpY»KatoLlyo cpeay
B BM€E KOHEYHOro NpoayKTa.

BpenHble BelllecTBa HakanMBalTCs B NIUCTbSIX pacTeHUn B TedeHne Bcero roga. Copa-
CbiBasi IMCTbS1 OCEHbIO, pacTeHUsi M36aBNATCA OT BPpeAHbIX U SSA0BUTLIX BELLECTB.

B npouecce AabixaHus pacTeHUsi B Ka4ecTBe KOHEYHbIX NMPOAYKTOB KU3HEOEATENbHOCTU
BbIJENSIOT YINEKUCTIbIV ras3, a B npouecce hOTOCUHTE3A BbIAENSAIOT B OKPY>KaIOLLYHO cpeay

KMCMOPOA.

[bixaHne

Yrnekucabin
ras

doTocuHTE3

‘ Yrnekucabin ras

OceHblo KOpHM He MOryT MnornowaTtb XONOoAHYK BOAYy, B pesynbrate Hag3emMHas
yacTb pacTeHun He cHabxaetca BodoW. Ha mecte NpuKpenneHust NMMCTOBOro YepeLuka
K cTebnto obpasyeTcs NpobKOBLIN CNOKW, KOTOPLIN OTAENAET MNCT OT cTebns. Takum obpasom,
npoucxoauT nucronaa.

ﬁ MomecTnte ABa 3enéHbix nobera pasHbIX pacTe- Q_ 5
HWIM B CTEKNSAHHBIN COCYA, C BOOOW, CBEPXY 3arnente - =

: HebonblIMM KonmyecTBoM Macna. OTmeTsTe ypo-
: BeHb Bogbl. ObpaTnTe BHUMAHME, Ha CKOMbKO ypo-
BEHb BOAbl B CTEKMNSAHHOM cocyae ynaaéTt 3a OfuH
: peHb. OnpenenuTe, CKONbLKO BOAbI UCNapstoT nobe-
: TM 3a CyTKW.

Mober kakoro pacteHust ucnapsetr 6onblue
: BOObI?
] Odopmute pesynbTaT WUcCCreaoBaHUs B Buae
Tabnuubl.

---------------------------------------------------------------------------------------------------------------------

eeccccccccce

eccee
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TEMA 28. PASAPAXUMOCTDb XXUBbIX OPTAHU3MOB

YTo BbI cOoenaeTe, eCnu Balla pyka criydaiHo KOCHETCs ropsdero npeameta? Ecnu
Mbl FOMNOAHbLI, TO €4MM C anneTUToM. Bbl HaBepHsika 3ameydanu, 4To noGer KOMHaTHOro
pacTeHus NoBopaYMBaeTCs K CBETY, eCrnv NocTaBUTb ero y okHa. Kak HasbiBaetcs aTo

CBOWCTBO XXUBbIX OPraHM3mMoB?

>KunBble opraHn3amMbl B3aMMOCBA3aHbl C OKpyXatoLlen cpefon. Tak Kak yCcroBusa B OKpy-
Xarowlen cpeae nocTosaAHHO MEHSITCA, NOOON KUBOW OpraHnU3M pearupyet Ha 3T U3Me-
HeHus. Ecnu 6bl opraHmamMbl He obnaganu 3TMM CBOMCTBOM, TO OHU HE CMOrMn 6bl BbKUTb
B M3MEHSIIOLLMXCA YCNOBUAX cpeabl 0butaHus.

Pa3gpaxxMMocTb — BaXXHOE CBOMCTBO >XMBbIX OPraHM3MoB, X CNOCOBOHOCTb BOCMPUHM-
MaTb BO3AENCTBUS BHELUHEN cpedbl U pearnpoBaTtb Ha HUX.

PasgpaxxmMmocTb No3BONSeT opraHn3mamM npucnocabnmeatbCs K U3SMEHSOLWMUMCH YCIlo-
BUSAM OKpYy>atoLlen cpeabl N BbKNBaTb.

dakTopbl BHELLHEN cpeabl, BO3AENCTBYIOLLME HA XMNBble OpraHn3Mbl, Ha3blBalOTCH pas-
ApaxkuTernsmu.

| Pasgpaxutenu i
BnaxHocTb CeeTt 3ByK Temnepartypa
CocraB Xumunyeckme aBneHye
BO3ayxa BELLeCTBa

@ 1. Kakune pasgpaxutenu okpy>atoT Bac?
2. C NOMOLLIbIO KaKUX OpraHoB Bbl pearvpyere
Ha pasgpaxuTtenun? Kak 86l 06BsCHUME 3MO sig/ieHuUe?

Y nogen n XnMBOTHbIX Pa3BUTbl HEPBHAs cucTema v opranbl 4yBcTB. OHM BOCNPUHUMAIOT
BO3[ENCTBUSA OKpY>KatoLLen cpedbl CBOMMU OpraHaMuy YyBCTB U pearupyroT Ha BO3AencTene

pasgpaxurtenemn ABn- "
XeHnem nocpeacTBoMm
HepBHOM CUCTEMBI.

Peakuun 4enoseka u
XMBOTHbIX Ha akTopbl
BHeELIHeNn cpedbl Ha3bl-
BaloTCA pednekcamu.

OpraHnsm yenose-
Ka npeacrtaensier cobon
CNOXHbIN MEXaHn3M, COC-

TOAWMIA U3 MHOXECTBa HepBHas cuctema ueroBeka noAoGHa nokarbHoW ceTw,

4ACTEIL. K KOTOPOW MOAKIIOYEHO MHOXECTBO KOMMbIOTEPOB. B aT0M CeTn

FOMOBHOM W CMMHHOW MO3I — KaK LeHTparbHbI KOMMbIOTEP,

Aina ero COBEPWEH- |3 oprapn — Kkak MHOXECTBO KOMMbIOTEPOB, yNpaBnsieMblx
HOro (PYHKLUMOHMPOBA- | y3 LeHTpa creuuanbHbIMU MPOBOAAMM.
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lonoeHol Mo32

HUSA KaXKObl OpraH, Kaxkaas Knetka OOSMKHbl paboTtaTtb TOYHO
n 6e3ynpeyHo 1 B rapMOHUN C OPYIMMWU. STOT CIOXHbIN NpPOo-
LiecC KOHTPONMpPYeTCS HEPBHOM CUCTEMOM YenoBeka.

HepBHas cuctema yenoBeka COCTOUT M3 FOMIOBHOIO, CMWH-
HOro MO3ra U OTXOAALWMX OT HUX HEPBOB. [ONOBHOM N CIMIMHHOW
MO3I Ha3bIBaKOT LIeHTpanbHON HepBHOM cucTemMon. LieHTparnb-
Has HepBHasA cucTeMa CBs3aHa HepBaMu CO BCEMMU OpraHamu.

Mo 4yyBCTBUTENbHBLIM HEPBaM WHOpMauusa nocTynaer ot
OpraHoB 4YyBCTB B LEHTparbHyl0 HEPBHYH CUCTEMY B BuAe
SMNEKTPUYECKUX UMMYTbCOB.

OT1a nHdopmaums obpabaTbiBaeTcs B rorloBHOM U CIIMHHOM
MO3re, TO eCTb aHann3npyeTcs: CpaBHMBAETCS C paHee Mnory-
YEeHHOWN NHJOPMaLIMEN, COXPaHAETCH B NaMATU, MPUHMMAKOTCA
peweHuna. [1BuratenbHble HEPBbI NepefaroT pelleHus B Buae
HEepPBHbIX UMMYNbCOB OpraHam n Mblwuam. B pesynsrate MbiLu-
Lbl COKpawlatoTcs. Hanpumep, Kak TONbKO Bbl BUAUTE KPACHbIV
cuUrHan ceetodpopa, MO3r MnocbifiaeT MblWLaM HOr UMMYnbC
OCTaHOBUTLCA. ECnn Bbl Cny4yanHo KkacaeTecb ropsiyero npea-
MeTa, TO cpasy e oTAEPruBaeTe PyKy, Kak TONbKO NoYyBCTBYye-
Te 6onb. Tak YTo XXe NpoMcxoauT 3a 3TO KOPOTKOE BpeMs?

Ecnu sce Hepsel 8
yesio8e4yeckoM meJie
coeduHUMb eMecme, mo
obwjas npomskeHHocMeo
HepBHbIX 80JI0KOH npesbicum
paccmosiHue om 3emu 0o
JlyHbl 8 Yemeblpe pasa.

Mo 4yBCTBUTENBHBLIM HEpP-
BaM uHGopMaums o Gonu
B BMAE WUMMyNbCa MNOCHLINAETCA B LEHTPasibHYHO
HEPBHYH CUCTEMY, U HEMELIEHHO NO ABUraTenbHbIM s
HepBaM K MblLLILLI@M NOCTyNaeT ykadaHue OTAEPHYTb I
pyKy. B pesynbrate MblWubl COKpaLarTcs, U Bbl ' .
OTBOAMUTE PYKY OT ropsivero npeamerta. ATo peakums
opraHu3mMa Ha BO3ZeNCTBUe, To eCTb pedrekc.

Pa3gpaXuMocTb pacTeHuMU. Y pacTeHUn HeT
OpraHoB YYBCTB N HEPBHOW CUCTEMbI. TeM HE MeHee I

Yy HUX OTYETNMBO NPOSIBNSTCA pasnvyHblie (opMbl
pasgpaxumocT. OHM 3aKM4alTCa B U3MEHEHUN
HanpaBfeHns pocTa pacTeHUsl UMM ero OpraHoB
(kopHs1, cTebns, nucTbeB). Takne NPOSIBNIEHNS pasgpakMMOCTU Y pacTeHUA Ha3biBalOTCS
TPONM3MaMMu.

Hanpumep, noGer pacTtéT B CTOpOHy cBeTa. JTa ocobeHHOCTb nobera HasbiBaeTcs
doToTpOonNMn3mMoMm (OT rped. photos — «cBeT»).

ﬁ Kakne aktopbl BaxHbl B KM3HM pacTeHuMn? [locTaBbTe KOMHATHOE pacTeHue

BO3fne okHa. Habniogante 3a sBrneHMem OTOTponNM3Ma y pacTeHus B TedeHue
pecatn gHen. Cobepute nHdopmaumio 0 ABneHUn Hactusa y pacteHun. ObeyauTte
NMHopmauuio B rpynne.

lposieneHus gpomomponusma y pacmeHudi
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MPAKTUYECKOE 3SAHATUE
TEMA 29. )KXWBOW OPTAHU3M —
LEJOCTHAA CACTEMA

Lenb: meTogom MoaernnpoBaHUA nNpeactaBUTb pacTEHNE U YermoBeKa KaK LIEJTOCTHbIE
OopraHun3mbl, N3y4nTb B3aMMO3aBNCNMOCTb OpraHOB YENoOBEKA U paCTeHMIZ.

Ham noHapob6saTcA Mopsaaok BbINOMHEHNA paboThbl
> MIacTUNNH 1. Cnenute 13 NnnacTunNuHa MOAENM BHYTPEHHMUX OPraHOB YesoBeka.
> KapToH (A3) 2. HapucyiiTe Ha KapTOHe CUMyaT YernoBeka.
> uBeTHasi Bymara 3. PasnoxuTte mogenu opraHoB 13 NnacTuinHa Ha KapToHe.
> HOXHULbI y
H 4. Bblpexbre n3 UBETHOWM Oymaru
> Kren STUKETKM M HaNUWWUTE Ha HUX
KNewnTe MX K KapToHYy.
> LBETHble
5. C nomoLLbto co3gaHHOM Moaenu
KapaHgawm - & 3

obcyauTte B rpynnax yHKUUn
OopraHoB 4ernoBeka W WX QYHK-
LiMOHanNbHYH B3aNMOCBS3b.

Cmogenunpynte CTPYKTYpYy pacTUTESNIbHOMO OpraHM3Ma Ha WHTeNsekT-kapTe.
B ueHTpe KapTbl NOMECTUTE KIKoYeBOe MOHATUE B BUAE APKOW KapTuHkW. OT rmas- :
HOro crioBa OTBeAMUTE BETBW, 3anucaB Ha HUX CroBa, CBA3aHHble C OCHOBHbLIM. :
C NoMOLLbK KapTUHOK U CHOB YKaXWUTe OpraHbl pacTeHUn, NX CTPOeHne, yHKLNN.
Kaxxgas rpynna npeacraBrisieT CBOK MHTENNEKT-KapTy. :

— L J—
8- ) -8 =
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NOTUYECKWE 3AAAHNA NO ITNABE

1. BctaBbTte HOMepa COOTBETCTBYHOLLNX CITOB U3 CMNKCKa B pr)KO‘-IKVI Ha KapTUHKe:

1) kucnopog;
2) son

3) yrnekucnoin ras;

4) gpocop; _
5) HaTpui; -
6) kanwii. —TpaHC“VIIOaLI.MH

2. [Ona Kaxgoro opraHuama B JIEBOM
ctonbue Tabnuupbl BoibepuTe COOTBETCTBYIO-
LK cnocob nuTaHus M3 npaeoro ctonbua.

MN/H XuBble opraHM3smbl MN/H Cnoco6bl NnuTaHuA

1 | Basunuk A | AsTOoTpOodhHOE

2 | CapaHnua B |letepoTtpodHoe

3 | Padhdesnsa C | TpaBosigHOE XMBOTHOE
4 | Ctpekosa D | XuwHuk

5 | Mokpuua E | Oetputodpar

3. BmecTo Touek BcTaBbTE COOTBETCTBYHOLLME CMOBA.

Cnoea: knucnopon, yriekucnbii ras.

Korga noaun AbiwaTt, OHW BObIXaoT ... U BbiAbIXatoT ... . Korga XMBOTHbIE AbIWAT, OHU
BAbIXAOT ... U BbAENSIOT ... . Koraa pacteHus AblliaT, OHW BAbIXAOT ... U BbAENSIOT ... .

4. PacnonoxuTe opraHbl NULLIEBapEeHUs YeroBeka B NpaBunbHOM NocrneaoBaTerlbHOCTY.

OpraHbl: Xenyaok, rnoTtka, KUWeYHKK, N1LLeBoa, poToBasi NonocTb.

SR NN NN

5. Kakas ocobeHHOCTb pacTteHnsa nsobpaxeHa Ha KapTUHKE?
O6cyante NpuyMHY 3TOro SIBNEHUs B rpynne.

6. [Ins kaxgoro opraHa B neeBom ctonbue Tabnuubl Bbibe-
puUTE COOTBETCTBYHOLLYIO (PYHKLMIO N3 NpaBoro ctonbua.

MN/H OpraHbl MN/H DYHKUUMN
1 HocoBag nonoctb A | lNepeHocuT Bo3ayx B BpOHXM
2 | Tpaxes B | lMponcxoguT razaoobmeH
3 |lopTaHb C | lNNpoBoauT BO3OyX U3 ropTaHn B NErkune
4 | BpoHxu D | VmeeT oBoHATENbHbIE peLenTopbl
5 | Nérkve E | ImeeT ronocoBble CBA3KU




[JIABA

IKONOTUAN
YCTONYUBOE
PA3BUTHUE

TEMA 30. KAIUMAT

@ 1. KakoBbl MpUYnHBLI U3MEHEHNSA noroabl?
: 2. Yem otnnyaetcsa noroga oT knumarta? :

[Moroga nmeeTt nepBoCTENEHHOE 3Ha4YeHMe B Hallen noBcegHEBHON Xn3HU. OHa nrpaet
BaXKHYHO POSib, MOTOMY YTO BIUSET HA NIOAEN, OKPYXKAKOLLYIO CPeAY M 9KOHOMUYECKYHO Aes-
TENbHOCTb YernoBeka.

Moropon HasbiBaeTCcA COCTOSHME Tponocdepbl B onpeaeniéHHOM MecTe B [aHHbIN
MOMEHT WM B TeYEeHWEe HEKOTOPOro MNpoMexyTka BpemeHu (CyTOK, Hegenu, mecsiua,
ces3oHa).

KnumaTt — 370 MHOroneTHUM NOBTOPSAIOLLMNCS PEXUM NOrodbl, XapakTepHbIA ANs onpe-
JENnéHHON MEeCTHOCTMN.

ATmocdepa 3emnu npeacraBnsieT cobom cMech ra3oB, COCTOSILLYIO U3 a30Ta, Kucrnopoaa
n BogsiHoro napa. OT COCTOSAHUSA NOBEPXHOCTN 3eMnu, TO eCTb CyLla 3TO UK BoAa, 3aBUCUT
dhopMmnpoBaHme BO3AYLUHbIX Macc.

PasnuyaloT gBa OCHOBHbIX TUMa Knumata — MOPCKOW U KOHTUHEHTASTbHbIN.

Knumat B paiioHax, Onuskux K MOp umu Knumat B pamnoHax, rae 3MMoii XOrogHo,
OKeaHy, C TEMnon 3MMOoN 1 NpoxnagHbIM NeTOM,  neTom XapKo n BbiNagaeT HebonbLloe Konu-

06WnbHBIMK OCaakamu B TeYEHWE rofda, HasblBa-  yeCTBO OCAAKOB, HA3LIBAETCH KOHTUHEHTamNb-
€TC MOPCKUM KITUMaTOM. HbIM KNUMaToM.

Korga Bo3gyx ABWMXeTCA K norwcam, OH oxnaxgaercs. Ha pasHbix wupoTtax 3emnuv
n3-3a U3MEHEHMUS NoroAbl B Te4EHMeE roga unm no cesoHam (popMmupyroTca KnumaTtudeckme
nosca.
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Knumatnyeckme nosica: 1 — akBatopuarnbHbIl, 2 — cybakBaTopuanbHbI, 3 — TPONUYECKUNA,

4 — cyBTponnyeckuin, 5 —ymepeHHbIn, 6 — cybapkTmnieckmit, 6 — cybaHTapKTUYECKNIA, 7 — apKTUYECKNIA,
7 — aHTapPKTUYECKU.

Ha 3emne knumartmnyeckme nosdca AensiTca Ha OCHOBHbIE U NMPOMEXYTOYHbIE. B ocHoB-
HbIX KIMMMaTU4YEeCKMX nodcax rocnoacTByOT OOHU U TE€ XXe BO3AYyLIHblE MaccChl prFJ'IbIVI
rog, a B MNPOMEXYTOYHbLIX KIMMaTU4eCKUX pa|7|0Hax BO34yLWlHble MacCbl MEHAKTCA MO
ce30HaM roaa.

KnumaTtudyeckue nosica 3emnu

KnumaTtunueckue nosica | OcobeHHOCTH KnMMaTa
OcHoBHbIe KnMMaTHuyeckue nosica
OKBATOPUATBHBIIA YKapkoe neTo Kpyrmbli roA ¢ ocagkamu,

cpefHsas rogoBasg Temnepatypa +24..+26 °C.

. - Neto xapkoe, cyxoe; 3uma Ténnas, cyxas. Ocagkos B
CeBepHbIN 1 XHBIN Tponuyeckue nosica TeueHMe rofa ebinagaeT Mano.

CeBepHbIN 1 H0XHbIA YMEepPEeHHble nosca Habntogatotcs YeTbipe ce3oHa roga
MonsapHble (apkTuyeckue un Kpyrnbii rog XxonogHo, 0caakoB BbinagaeT mMano.
aHTapKTUYeCKne nosica) 3eMmnsl NoKpbITa CHEraMu 1 NeaHMKaMm.
lMpomexyTo4yHble KIMMaTuyeckme nosica
CeBepHbIii 1 HXHbIN ] .
cyGoKBaTOpUATbHLIE MOSICA JleTo xapkoe, ¢ ocagkamu; 3uMma Ténnasi, cyxas.
CeBepHbIN 1 HXHbIN JleTo xapkoe, cyxoe; 3ruma Ténnas, ¢ ocagkamu
cybTponuyeckune nosca (moxgb, nHorga CHer).
CybapkTuyeckmin n cybaHTapKTUYeCKuiA KopoTkoe Ténnoe neto ¢ ocagkamu;
nosica 31Ma XONoAHas!, Cyxas.

Bonblwas yacTb Halwew CTpaHbl HaxoouTCS B YMEPEHHOM KIMMaTU4YecKoM Mosce,
a tokHas Heborbluas YacTb — B Cy6TPONMYECKOM KNMmMaTUyYecKoM nosice.
1. MNo4emy Tenno, kKOTopoe noryyaeT 3emrns, yMeHbLUaeTCa OT 3KBaTopa K nortcam?
¢ 2.lMoyemy B pasHble CE30Hbl rofja COMHEeYHbIe Nyyn rnonajatoT Ha 3eMHYI0 NoBepx-
HOCTb NOA4 pasHbIM YrroM?

3. B 4ém otnunune MOPCKOro Krinmmarta oT KOHTUHEHTarbHOro?
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TEMA 31. KAUMATOOBPA3YHOLWMWNE GAKTOPHI

@ 1. BnusioT nu knumaTtoobpasyolime dakTopbl OAMHAKOBO Ha BCH NMOBEPXHOCTb
3emnun? :
2. Kak Bbl AymaeTte, roe Knumar OyaeT XornoaHee — B ropax Ui Ha paBHUHaX?

Yron nagenus
CONIHEYHBIX Nyyein
(reorpadunyueckasn
LwmpoTa)

[BuxeHne
BO3A4YLUHbIX Macc

’ CesepHeili nositoc
|‘ i

CocTosaHue
3eMHOM
NMOBEPXHOCTH

e 3 o
i")l‘. ::: :.
YaanéHHocTb
MECTHOCTM OT

‘" '| mopeit 1 okeaHoB
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N3meHeHue knumarta

Knumat 3emnu He cpasy ctan Takmm, Kakum Mbl ero Habnogaem cendac. B npolunom
OH Haxoguncs B pasfnU4YHbIX COCTOSHUSAX. COCToAHME KnvmaTa 3eMin U ero u3aMeHeHue
OTpa)KeHbl B reoflorm4ecKkmMx anoxax npoLunoro.

dpa CocTosiHME N3MeHeHUs Knumarta

CdopmumpoBanuck matepukoBble nnatdopMbl. Bes noBepxHocTb 3emnn Gbina
MOKpbITA MENKOBOAHbIM OKeaHoM. Yacto u3Bepranucb BynkaHbl. ConHeyHas
pagmaums 6bina Bbilwe, YeM cenyac. Knumar 3eMHoro wapa 6bin xXapkum 1 Briax-
HbIM, C BbICOKMMW NOKa3aTensamu Tenna u snaru.

Apxen

Pacwuvpunack nnowaab CyLIM U CIOXMUICS «MaTepUKOBbIAY» (OCTPOBHOW) KIMMaT.
Mpotepo3oi | Habnioganock ycuneHve BeTpoB, BOZHUKHOBEHME KPYrOBOrO ABMXKEHWUS aTMOCde-
pbl 1 hopMUpOBaHUE LIMKIMTOHOB. B pesynstaTte Hadann o6pa3oBbiBaTLCS NIEOHUKM.

B kemGpuiickom nepmoge BO3HUKIN KNMaTudeckune nosica. B cunypwuiickui n opgo-
BMKCKU Nepuoabl BO3HUKIN NpeaBapuTenbHO 0bnacTy AaBneHust, U Knumar CTaHo-
Buncsa bornee cyxvm. B OeBOHCKMI Nepuod CyxocTb Knumarta ewé 6onee Bo3pocna,
B KAMEHOYrosbHbIN Nepnoa BO3HUKMNM Ce30HbI roda. B nepmckuin nepmos pesko yeunm-
nacb KOHTMHEHTarNbHOCTb KnMMara, obpasoBanvcb TponocdepHble PPOHTbI, YCUIu-
nacb LMpKynaumsa atMocdepsbl, M KNuMat cTan NpMMEPHO TakUM, Kak 1 cenyac.

Yennunuce pasnuunsa Mexay KnMMmatudeckMMuy nosicamm U MeCTHbIMWU pasnnymns-
Me3o3om | mu. CdhopmMmpoBarca XornoaHbl NOMSPHbIA KnMmat. B Me3030e nosiBunmchb mne-
KonuTaroLme.

Maneosomn

KnumaTt HEMHOro M3MeHUnCcs: XXapkui Knumart ctan 6onee xonogHbiM. B pesynb-
TaTe KNnumaT 3eMHOrO LWapa B LenoMm cTarn XonogHbIM, U yBENUYMIOCh KONMYECTBO

KanHo3om
negHuKoB. Ha cpeaHnx reorpaduyeckmx WMpoTax MaTtepmka BO3HUKIN MOKPOB-
Hble NeaHUKU.
o o o o o )
/20 Kak nameHeHuns1 knmmara ¢ Me3030MCKOW 3pbl 4O KaNHO30WUCKOM 3pbl MOBAUSNN
ﬁv’ Ha cpedy obuTaHus pasnnyYHbIX BUOOB MIEKONUTaoLWmXx?
J

-

MpuYMHbI U3MEeHeHna knumata Ao
KOHUa He u3ydeHbl. VI3meHeHne knu-
MaTta MOXeT ObITb BbI3BAHO Kak KOCMU-
YeCKNUMU, TaK U 3eMHbIMU (pakTopamu.

HekoTopble y4éHble CBA3bIBAKOT TEp-
puTopuanbHble NU3MEHEHNs KnMmarta B
Te4YeHne reofiormMyeckmx anox C ropwm-
30HTanbHbIM ABWXEHMEM MaTepPUKOB.
Hanpumep, cornacHo atoun runoTese, B
naneosoe ABCTpanus ¢ AHTapKTUOou
npuMbikann kK EBpasuu, n mux knumat
OTNNYancA OT HbIHELLHErO.

ﬁ 1. Kakoe BnNusiHne Ha KnmmaT okasblBaeT perbed MeCTHOCTN? 3
2. MoxeT nu KnumaT CHOBa nNpeTeprneTb CumnbHble M3MeHeHuss B Oyaywem?
O6ocHynTe CBOE MHEHME.
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TEMA 32. BANAHUE KTUMATUYECKNX
U3MEHEHWAW HA NMPUAPOAY NNAHETbI

@ 1. ante oueHKY BIUSIHUS U3MEHEHUSA KNMMaTa Ha XO3AWCTBEHHYI AeATenbHOCTb

' yeroseka. :

2. lNMo4emy nameHeHune knumara aensieTca rmobanbHOM npobnemon?

B nocnegHue rogbl knumat Ha nnaHeTe
npogosmkaeT MeHaATbes. [pudnHammn moryT
CNY>XUTb MHOrMe akTopbl: Hanpumep, Ans
NPUrOTOBIIEHUS MWLM UCMNONb3YETCHA NPUpPOa-
HbIA ra3, ABMXXEHNe TPaHCMNOPTHbLIX CPeacTB
HEBO3MOXHO 6e3 >kmakoro tonnuea (6eH3n-
Ha, KepocuHa u T. A4.), ANs BblpaboTKM 3nek-
TPO3Heprmum Heobxoamm yronb. MNpu cropaHum
TONnMBa BblOENseTCs yrnekucnol ras. Ero
n36bITOK B atmocdepe nNpmMBoguT K MOBbILLE-
HWIO TemnepaTypbl 1 BbI3biBAET rnobanbHoe
noTenneHue.

MoTenneHne BNMSET HA U3MEHEHUE KIn-
mMaTta. [lo3aTomy ecnun B O4HUX perMoHax Tem-
neparypa pacTeT, TO B Apyrnx oHa ewé 6onb-
we napaet. IamMeHeHne knumarta okasbiBaeT
BMMsIHME Ha NPUPoAY 3eMNN N XO3ANCTBEHHYIO AEATENbHOCTb YeoBeKa.

B pesynbrate mamMeHeHuUs Knumarta BO3HWMKalT rrobanbHble npobnembl. JTOT MNpo-
LUecc usyyvaetrcs YyYE€HbIMU-KNMMartorioramu. Apkumun npumepamu rnobanbHOro note-
NnNeHns SBMSKTCA TasiHe NeHUMKOB B BbICOKOropbsaX M Ha Moftcax, 3acyxa WM ronop
B Adpuke, notenneHne knumara B KOxHon A3uum, necHble noxapbl B CeBepHon AMepuke
n ABCTpanuun, HaBOOHEHMUS M LWITOpMaA.
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N3meHeHVe knumarta MMeeT pasnuyHble NOcneacTBuUsl, B KadecTBe npumepa MOXKHO
NpuBECTU cneayowme.

BnusaHue nameHeHus Knumarta Ha 3KOCUCTEMbI.

M3meHeHue knumaTa BNUsSeT Ha 3KOo-
CUCTEMbI. OTO NPUBOAUT K M3MEHEHMIO
duonornyeckoro pasHoobpasus. Cosna-
€T orpaHMyYeHnss ans Xun3Hm HeKoTOpPbIX
BNOOB PacTEHUN U XKXNBOTHbIX, 8 HEKOTO-
pble U3 HUX Aaxke BbIMUPALOT. MIameHseT
rPaHnLLbl 3KOCUCTEM.

BnusHue uameHeHuns Knumarta Ha xo-
3AUCTBEHHYIO [AeATeNIbHOCTb 4ero-

Beka.
ameHeHWe Knmumata ckasbiBaeTcs U S T }

Ha CeNbCKOM XO3AMCTBE: NaxoTHble 3eM- , o TS

NN NPUXOAAT B HETOAHOCTb, HAHOCUTCS M e

YPOH BCXOAaM U yliep6b noronosBbi ckoTa.

B NpoMbILINEHHOCTM 3TOT MpOLEecc oTpaxaeTcs
Ha oTpacnsix, UCMONb3YHLLMX NPUPOOHLIE PECypChbl
ANs BbIpabOTKM SHEPTUN.

BnuaHune wn3aMeHeHMA Knumata Ha 340poBbe
yerioBeka.

N3meHeHne knumarta okasblBaeT oTpuuaTteribHoe
BO3[EeNCTBME HEe TOMbKO Ha npupoay, HO U Ha 340-
poBbe YenoBeka. 3aboneBaHUsi cepaeyYHO-Ccocy-
AVCTOW CUCTEMbI, HanpvMep, NOBbILEHWE apTepu-
anbHOro AaBneHusl, HanpPsIMyto CBsi3aHbl C U3MEHe-
HMeM KnumarTa.

e
Zb Kak, no BalwlemMy MHEHUo, MOXXHO OCTaHOBUTb rmobanbHoe noTenneHue, KOTOpoOe€e
e

T BO3HUKIIO B pe3yribrate NSMeHeHns Knumara?

[Ona ymeHblueHMs yuwiepba nocneacTBuUn U3MEHEeHUst KnumaTa B 34paBOOXPaHEHUN,
CenbCKOM XO3ANCTBE N ApyrMx obnactsix 4o/mKHa NpoBOAMTLCSA NnaHoBas paboTa.

HeobxogMmo orpaHnynTb BbIOPOCHI BblAensieMbiX BpedHbIX BeLlecTB B atMocdepy u
ncnonb3oBaTtb NPU MNPOU3BOACTBE 3MEKTPOIHEPrMM 3SKOMOTMYECKN YUCTblE WCTOYHUKMK
3Hepruu (Boaa, BETEP, COMHLE U T.4).

—
% Kak Bbl 3alumwiaeTech OT Xapbl N OT xonoga? J

ﬁ 1. Kak nameHeHue knmmara B BalleM panoHe MOXET NOBMNUSATb Ha 340POBbE Nntogen?
2. Y70 Bbl MOXeETe NpeanoXuTb, YTobbl NpefoTBpaTUTb N3MEHEHNE KnumaTta?
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TEMA 33. B3AMUMOAENCTBUE
JKOCUCTEM

@ Kak ocylecTBnsal0TCA B3aMMOOTHOLUEHUS MeXOYy >KMBbIMM OpraHudmMamm Wu
: hakTOpamMun OKpy>atoLlen cpenbl?

XKuBble opraHn3mbl HaXoOATCS B TECHON B3aUMOCBS3M
C OKpy>KatoLlen cpenon n obpasytoT 3KOCUCTEMbI. OKOCKU-
cTemMa COCTOUT U3 ABYX KOMMOHEHTOB — pakTopoB cpeabl
(9KOTOM) M COBOKYMHOCTU Op-
raHM3MOB, pPa3sHbIX NOMyNSLMNA
(6roueHo3). KoMnoHeHTbI 3Ko-

}

CUCTEMbI BCerga OKa3blBatkoT

BNMsiHWE OpYr Ha apyra.

CoBokynHocTb 0coben — NH-
ANBUAOB, CXOAHbLIX MeXay CO-
6o no Bcem npusHakawm,
Ha3blBalOT MNonynsAuuen.
Bce nonynsauum xunBbix op-
raHM3MOB B 3JKocucteme 00-
pasyloT coobLecTBo.

=—-
7,\! ,D,aMTe Ha3BaHue akocucteme. CocraBkTe cnu-
[ COK COCTaBHbIX yacTel akoTona u 6uoLeHo3sa. P
: . (] [

Al

e | II

S 5

Knumartuyeckue
dakTopsbI

PacTteHus XneotHble  MukpoopraHuambl
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W/, anIBe,EWITe npumMmepbl OCHOBHbIX KOMIMOHEHTOB 3KOCUCTEMbI U O6cyﬂ|/|Te B rpynne. J

Kaxpas nonynauna urpaet onpep,enéHHyro POJIb B 3KOCUCTEME. |_|OI'IyJ'IF|L|,I/II/I XKUBbIX
OopraHn3mMoB noAapas3aenAaroTcd Ha Tpu rpynrbl NO BbINONMTHAEMbIM C*)yHKLI,I/IFIM.

MpoayueHTbI KoHcyMmeHTbI PenyueHTbI
O6pasytoT opraHmyeckue Belle- | [oTpebnstoT rotoBble opra- Pasznaratot opraHndeckune
CTBa N3 HEOpraHN4eCcKmx HUYeckune BellecTBa BellecTBa 4O MUHepanbHbIX
HekoTopble 6akTtepumn 1
PacteHus, Bogopocnu Bce xunBoTHbIE .

3enéHble pacTeHnss 1 BOOoOpOC-
nn B npouecce ¢oTOCMHTE3a 3a
CYET CONMHEYHOWN IJHEPrUM CUHTe-
3UpYKOT OpraHM4eckne BeLLeCTBa.
OTW opraHMyecKkne BeLlecTBa Cry-
XaT nuwen ang XMBOTHbIX. [pu-
Obl U MUKPOOpPraHM3Mbl pasnara-
IOT OCTaTKM MEPTBbLIX OpPraHM3MoB
A0 MVHeparnbHbIX BELIECTB N BO3-
BpaLLatoT X B OKPY>KaIoLLHO cpeay.
B pesynbrate Takon B3anMMOCBS3U
BELLIeCTBa NEPEHOCATCS U3 OKPY>Ka-
toLLIer cpeapbl B XXuUBble OpraHu3Mbl
N BO3BPALLAKTCA B OKPY>KaOLLYHO
cpeay.

Mexgy pasHbiMM  nonynauuammn  GroueHosa
TaKKke BO3HMKAKOT pasHble B3aMMOOTHOLUEeHMs. OHun
obecneunBatoT CTabunbHOE COXpaHeHWe 3TUX Mory-
NAUUNA.

B3amooTHOWEHNsT «nuwa — notpebutenby»
3aHUMatoT rnaBHOE MECTO cpeau hopM B3anMMOOT-
HOLLEHMI pPasfMYHbIX BUOOB B Npupode, Hanpumep,
MEXOY XWULLHMKOM W XEePTBOW, paCTEHMEM U TpaBo-
SAOHBIM XKMBOTHbIM. [1pMepoM B3anMMOOTHOLLEHUNI
MO TUMY «XULLHUK — XXepTBa» MOryT CIY>XUTb OTHOLLIE-
HUSE MeXay NonynaumMsMm JIMCUL, U KPOSTUMKOB.

1. I'luckl nutatoTca kponukamn. Kakme Kponmkm MoryT cnactuch oT nucuuy? Kakue kpo-
NNKW CTAHOBATCA NULLEn Ans H1UX?

2. KOonbITHbIE XMBOTHbIE MUTAKOTCA JIMCTbSAMW UM NNogdamMun pacTeHun. KakoBbl
npenMyLlecTBa TakMx B3anMOOTHOLLEHWI NS NONYSSALUMA KONbITHBIX XXMBOTHbIX U
pacTeHunin? :

3. KakoBbl NocneacTemsa BMeLlaTenbCTBa YenoBeka B 3T B3aMMOOTHOLLEHNSA?

eeccccccccce
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TEMA 34. TOTOK SHEPTMU B 3KOCUCTEMAX

PacmeHue Ky3Heuuk

EOMHCTBEHHBIM  UCTOYHMKOM  3HEPrum
Ha 3emne saensetca ConHue. ABTOTPOMbI,
T.€. NPOAYLEHTHLI, B nNpouecce hOTOCMHTE3a
npeobpasyoT COMHEYHYO 3HEPTU0 B XUMU-
YecKkylo, TO eCTb CUHTE3MpylT Heobxoam-
Mble ANS XU3HeOeATeNbHOCTU NUTaTerbHbIe
BellecTBa. ABTOTPOMbI CryXaT UCTOYHMKOM
nUWKM 1 aHeprum ona reteporpodos. Tpa-
BOSIAHbIE XXMBOTHbIE, MUTAOLLNECS PACTEHU-
SIMW, Ha3blBalOTCS KOHCYyMEHTamu nepBoro
nopsigka. OHM nony4atoT 3Hepruo, noepas
pacteHusi. TpaBosigHbIE >XMBOTHbIE CTaHO-
BATCA NULLIEA ANA KOHCYMEHTOB BTOPOro
nopsgka (XuwHble XmBOTHble). Cneposa-
TENbHO, XULWHWKX YCBaMBaKT SHEPIUIo, Mu-
TasCb APYrMMU XMBOTHbIMKU. KOHCyMeHTamu
BTOPOro nopsigka nUTarTCs  KOHCYMEHTbI
TpeTbero nopsigka. Tena norMblmx >xu-
BOTHbIX M pPacCTEHU pasnarartTcs 3a CYET
AeaTenbHOCTU  pefyueHToB  (rpuboB  u
MUKpoOOpraHmamoB). Takum obpasom, pe-
AYUEHTbl MOny4yarT 3Hepruio, pacliennsas
MEpPTBbIE OCTATKN OPraHM3MOB.

NuweBasa uenb — 3TO nocnegoBaTesib-
HOCTb OpPraHM3MOB, KaXObll M3 KOTOPbIX
CNYXUT nuwen gna gpyroro. Kaxaoe 3BeHo
NALLEBON LENU HasblBaeTcs TPOoUYECKUM
ypoBHeM. lNneBas uenb oTpaxkaeT nyTu ne-
pexona OpraHMYecKMX BELLLECTB U SHEPTUN.

@ JHeprusa HeobxoaMMa ANA KU3HEH-

HbIX MPOLLECCOB, MPOTEKAOLLMX B KNBbIX
opraHmamax. lMva ABASETCA UCTOYHMU-
KOM 3HEeprum Ans XWMBbIX OPraHW3MOB.
B pesynbTate pacwenneHvs nutaTesb-
HblX BeLLeCTB B KJeTKax Bblaensercs
3Heprvsa. JTa 3Heprus pacxosyercs Ha

nepeABUKEHNE, POCT U pa3BUTME opra-
HU3MOB.

Xaba Au;m

( XXuBble OpraHU3sMbl

B SKOCUCTEMeE nojpasgenarorca
Ha ABeée rpynnbi:

ABTOTPO®bI

OpraHu3mbl, CUHTE3UPYHOLLME OpraHu-
yeckMe BELLECTBA, WCMOJb3ysi CBETOBYHO
SHEPTUIO, YINEeKUCbIN ra3 1 Bogy. K HUM
OTHOCATCS 3€NéHble pPacTeHVss W BOZO-
pocau.

FETEPOTPO®bI

OpraHusmebl, MWTarOWMecs pacTeHu-
AMU N APYTMMU XXUBOTHBIMMK, TO €CTb
FOTOBbIMM OPraHUYeCcKUMU COEfNHEHN-
AMU. K HUM OTHOCATCA XXMBOTHbIE, HEKO-
TOpble bakTepmK, MPOTOKTUCTbI U TPUbbI.
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MOB. BCNOMHUTE 3HaYeHNsI MOHATUN «aBTOTPOMHBLINY, «KreTePOTPOIHbLINY», «KNPOAYLIEHT»,
«KOHCYMEHT», «pefyueHT». KakvuMm opraHn3mam nuileBon Lenu COOTBETCTBYIOT AaHHble

/2
=)\ BrumatenbHo n3yunte pucyHok. OBOCHyMTe nocrneaoBaTenbHOCTb XMBbIX OpraHu3-
| NoHATNSA? CKOMbKO TPOOUYECKMX YPOBHEN B NULLIEBOW Lienn?

lMNuwesas uernb

Bcero nuwb 10 % BewWecTB M 3HEPrMM NEPEXOOAUT M3 OAHOrO 3BEHa MULLEBOWN LEnu
B cneaywoulee, a octanbHble 90 % mncnonb3ytoTes Ans obecnevyeHns Xn3HeHHbIX npoLuec-
COB XMBbIX OpraHn3amoB. CrniegoBarternbHO, NPy nepexone BeLwecTBa U 3Heprum ot OgHO-
ro 3BeHa NMuLLEeBOW Lienu K apyroMy oHa ymeHbluaetca B 10 pa3. Ecnv obbveanHnte gpyr
C ApYyrom Tpodhmyeckme ypoBHM NULLEBOW Lienn, 0OpasyeTcsa akonormdeckas nupammaa.

1kg KoHcymMeHTbI TpeTbero nopsigka
f KoHcyMeHTbI BTOpPOro nopsgka
10 kg
f _ KoHcymeHTbI nepBoro nopsiaka
- 100kg '
1000 kg

ﬁ OO6bsicHUTE, YTO O3HayalT MNPOTUBOMOMOXHO HanpaBliEHHbIE CTPENKU Mexay
npoayueHTamu n pegyueHTamu. N3o6pasute nepexon SHeprun B BUAE 3aMKHYTOrO
Konbua.
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MPOEKTHAA PABOTA
TEMA 35. TONYYEHWE YNCTOU NUTHEBOMU BO,U,bI

1. KakoBbl OCHOBHbIE UCTOYHUKWN 3arpsi3HEHUS BOAbI?

2. MNepeyncnute cnocobbl O4UCTKM BOAbI, NO3BOMSIOLINE NOMYYUTb BOAY, MPUTOAHYIO

ansa ynotpebrneHus B 6bITy.

B npupoge Boga He Bcerga BcTpevaeTcs B YnMcTom Buae. MHoraa oHa 3arpsisHaeTcs
nog BO3OEWCTBUMEM pas3nUuHbIX (akTopoB. Mbl Hayuumcs unbTpoBaTh BoAy, YTOObI
[I0BECTWN €€ [10 COCTOSAHUS, NPUrOAHOro A58 NoTpebrneHuns.

BmecTe ¢ rpynnoin BeiNonHuTe cnegyowime 3agaHns u obcygute mx.
Lenb: n3y4ntb cnocobbl NONyYeHNS YUCTOM NUTLEBOW BOAbI.

Ham noHapob6saTcA Mopsaaok BbINOMHEHNUA paboThbl
> rpacuH 1. BosbMmuTe rpacuH 1 BCTaBbTe B HEMO BOPOHKY.
g B%%OHKa 2. PasmMecTuTe BHYTPU BOPOHKW OAHOCIIONHYIO Mapriio.
> Mapns
» BaTa 3. Pacnpepenute BaTy TOHKUM CroeM Mo Mapne.
> aKTUBMPOBAHHLIN 4. CBepxy BaTbl NOMOXUTE €LLE OAMH CIOW Maprnu.
greosnb . 5. MonoxuTte 10 TabNeTok akTMBMPOBAHHOTO YIS Ha Mapto.
> WH
> PEYHOIl Necok 6. MonoxuTe aBa cnos Mapnu nosepx TabneTok akTMBMPOBAHHOIO YIS,
7. C nomMoLLbt0 poauTenen NpoMonTe Necok, HarpemnTe ero Ha CKOBOpoae
N BbICyLLUTE.

8. Hacbinbte Necok NnoTHbIM CAOEM Ha Maprito.

9. lNMonoxunTe eLlé aBa Cnosi Mapsiv Ha Necok.

10. Kpaga mapnu 3adunkcnpymTe pe3vHKON U HanenTe Boabl.

11. HabntoganTe 3a YicTOM BOL4OM, BbiTEKAIOLLEN 13 DunbTpa.
O6cyanTe onbIT ¢ APY3bAMU.
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@ 1. Anga yero ncnonb3yeTcs akTUBMPOBAHHbLIW Yromnb?
. 2. Kak Bbl fymaeTe, K Kakum nocrneictsusm npuesenet notpebneHne HeOUYMLLLEHHOM
: BOAbI?

Mbl 3Haem, 4yTo Boga Heobxoanma Ana XunsHu. NotpebneHne HeOUMLLEHHON BOAbI MOXET
cTaTb NPUYMHON pasnnyHbIX 3aboneBaHni, TakMx Kak 3abonesaHns xenygouHO-KULLEYHOrO
TpakTa, obpasoBaHMe KaMHEN B XXENMYHOM ny3blpe W noykax u gp. B Takux cnyyasax
notpebneHne o4YnLLIEHHOM BOAbI NPeAOTBPaTUT HEraTMBHbIE NOCEACTBUS.

Takke 3arps3HeHnMe BOAbl BIUSET Ha XMBOTHbIN Mup. [loTpebnas B nuuly >XuBble
OpraHu3mbl, XuUBYLLUME B 3arpA3HEHHOW BOAE, Mbl TOXE HaKanjMBaem TOKCUHbI, KOTOpble
OHM NOTPeBNAT. OTO NPUBOAMT K BOSHUKHOBEHWNIO XPOHMYECKMX 3aboneBaHui.

1. NoHabnoganTe n NnpoaHanuanpymnTe, Kak YreHbl Ballen CeEMbU UCMOMNb3YIOT BOAY.
2. Cobepute nHpopmMaunio 06 NCTOYHMKAX 3arpsa3HEHUS BOAbl U METOAAX OYMCTKU. -
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NOTUYECKME 3AQAHWNA NO ITNABE

1. OnpepgenuTe, KAKOW TUN KNUMaTa U300paxeH Ha PUCYHKe HUXe:
a) KOHTUHEHTanbHbIN,
6) mopckon.

2. Kakas cBA3b cywecTByeT Mexay cpeaHeun Temnepatypoun atmoccepbl 3emnu u
yrneKucnbIM ra3om, BbigensiembiMm B aTmoccepy?
[MpoaHanuanpymnte cneayowmmn rpaguk.

2 7 KonunyecTBO YrNeKWCaoro rasa, BblaensieMoro

B aTMocdepy (MApA. TOHH B roj)

I I I I I I I I I I I
1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990

rogppl ——»

154 — CpegHaa Temnepatypa
atmocoepsl (°C)

150 —

146 —

I I I I I I I I I I I I I
1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990

rogpl ———»

3. Ha kakon npouecc Ha KapTuHkKe He BIindeT uaMeHeHue Knumara?




CUCTEMA U
BCEJIEHHAS

@ 1. B kakon ranaktmuke ConHe4yHon cUcTemMbl HaXoaMUTCA Halla nnaHeTa?
; 2. Kakoe 3Ha4yeHune umeet nsyyeHne BeceneHHon?

JTtoan n3gaBHa MHTEpPECOBANUCb U3YyYEHUEM
HebeCHbIX Ten, NO3HAHNEM TaH MUPO3AAHWS.

BHayane mnsyvanacb popma 3emnu, e€ pas-
Mepbl, MONoXeHue, ABMXeHue, a B CpegHue
BEKa HayanocCb U3yyYeHue u Opyrmx HebGecHbIX
Ten (nnaHeT, 3Bé3au T. 4.).

B 4yactHocTK, rpedecknin yyéHbln [Mudparop
ewé B V Beke 0 Hallen 3pbl BbiCKasas MbICSlb O
TOM, 4YTO 3eMns MMeeT wapoobpasHyo opmy,
OpatocdeH namepun pasmepbl 3emnu, a vn-
napx, U3y4mB COTHW 3BE3A, COCTaBWUIT 3BE3OHYHO
Tabnuuy.

B IX—XV Bekax un3 cpegHeasmaTtckmx y4éHbix ABy PaixoH
BepyHun wnccneposan gswxkeHuve ConHua, JlyHbl M nnaHer.
Myxammep anb-Xopesmu NpoBOAUST HAy4YHble
nccneaoBaHUs COMMHEYHOrO WM FYHHOro
3aTMeHnda, Anb-®PepraHn B CBOEM
+  » Tpyae «OcCHOBbI acTPOHOMMM»
), OCTaBuI LEeHHble CBeEeHUs O He-
BecHbIx Tenax. Mup3o Ynyrbek
B cBOoen obcepBaTtopum nNpoBo-
Ann acTpoOHOMMUYEcKMe Habnto-
JEeHUsa 3a 3BE3gaMu.

A% 2

Mupso Ynya6ex

A6y PalixoH
bepyHu
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EBponenckmne y4véHble Hu-
konan KonepHuk, [xopaaHo
BpyHo, Nanuneo Nanunen, No-
raHH Kennep, m3y4asa HebGec-
Hble Temna, OCTaBWUIU MHOrO
MHopmauun B CBOUX Tpyaax.

Bbl 3HaeTe, 4TO Ccamasd Hukonadi .opdaHo ‘ lanuneo MozaHH
6nuskas 3Besga Kk 3emne — Konepruxk BpyHo Tanunei Kennep

a1o ConHue.

PacctoaHne ot ConHua oo 3emnn cocTaBnsieT OKO-
no 150 mnH kM. [N npeogoneHns 3Toro paccTosiHUSA
HeobXxo4MMO: YeroBeky, NpoxogsaLwemMy 3a CyTkm bonee
30 km, notpebyetca 13 000 net; noesny, ABMXYLLEMYCS
co ckopocTbio 100 km/h, 6e3 octaHoBkM — 160 neT; ca-
MONETY, netsuwemy co ckopoctbto 500 km/h — 36 ner;
rofioc YenoBeKka NPeoaoneeT 310 paccToaHne 3a 14 ner,
a KocMmyeckumn kopabnb MOXET JOneTeTb uo ConHua 38.
5 mecsues. : :
. CpenHsas cKopoCTb BpalleHus 3e|vmm BOprF
ConHua — 29,8 km/s, ,D,BI/I)KeHI/Ie NPOMCXOAMT NPOTMB YaCOBOW CTPENKMN.

Eé opbuta (nytb BpawieHua Bokpyr ConHua) nmeeTt dopmy annuvnca.
ConHue ABNsieTCs OCHOBHbIM UCTOYHWKOM CBeTa M Tenna Ha 3emne. Conx-
Le OTHOCUTCS K TUMY 3BE3 — XENTbIN KapriMk. OHO COCTOUT B OCHOBHOM U3
BOOOPOAA M renusi, 0MeHb ropsiyee (OrHeHHOE) 1 NpeacTaBnaeT cobon raso- v o A
00pasHbIn Wap, KOTopbI U3Ny4aeT CBeT. - &) @

[MnaHeTbl OTNMYaTCa Apyr OT Apyra pasmepamMmm, CBOMCTBaMU U NPUPOSON.

MnaHeTbl CONHEYHOM CUCTEMbI OENATCA Ha ABe rpynnbl: Manble 1 ruraiTckme (bonbLumve).

K manbiMm nnaHetam otHocAaTcs Mepkypuin, BeHepa, 3emns n Mapc. Pasmepsbl nnaHet
OTHOCUTENbHO HebornblUMe, He UMEKT UNN UMET HebonbLLoe KONMYECTBO eCTEeCTBEH-
HbIX CMYTHUKOB.

K nnaHetam-rurantam otHocatca HOnutep, CaTypH, YpaH u HenTyH. 3T nnaHeTbl
OTNIMYaTCA CBOMMU OFPOMHBIMKU pa3MepamMu 1 UMetoT 6onbLIoe KONMYeCTBO ecTe-
CTBEHHbIX CMYTHUKOB.

MoMmnmo nnaHeT, Bpawarowmnxcsa Bokpyr ConHua, ecTb KaprnkoBble MiaHEeThbI.

Nmun asnatotca actepouabl. I3BECTHO, YTO OHM HE MMEKT onpenenéHHon dopMmbl,
ABNAKTCA TBEPAbIMM Tenamm C ocTpbiMn Kpasmu. Cenvac ydéHble npegnonararort,
yTo cyuwectByet 6onee 50 Tbicad actepoumgoB. Mexagy nnaHetamm Mapc u KOnutep
CYyLLIeCTBYET MOSAC acTepomaoB. AcTepouibl Tak Xe, Kak U NnaHeTbl, ABUXKYTCS N0 CBOEW
opbute Bokpyr ConHua.

KomeTbl

KoMeTbl UMeT SApKY BUOUMYHO FOMOBY U OAMH UITU HECKOSTbKO NOCTEMEHHO TYCKHEIOLLNX
XBOCTOB. B cpefiHen 4YacTu ronoBbl HAXoouUTCA 94p0, COCTosILee U3 TBEPAOro BellecTsa,
nbaa, a octasnbHasi HacTb B OCHOBHOM COCTOUT U3 MHEPTHbIX ra30B M KOCMUYECKUX YacTul,.

KomeTbl, Kak 1 BCe NnaHeTbl, — XONoAHbIe Tena, He U3ry4vatolmne CBET; CONTHEYHbIE Ny4u
AOCTUralT KOMET N OTpaXKalTCs, B pe3ynbrate Mbl BUAMM uX. KOMETbI Takke HasbiBalOT
XBOCTaTbIMN 3BE3AaMM.

1. Noyemy ConHue Hernb3a HasBaTb NraHeTon?
ﬁ 2. Kakyto onacHoOCTb MOryT MpeAcTaBnsaTb acTepouabl M KOMETbl ANs NiaHeThbl
3emna?
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1. MNo4emy 3BE3abI MepLaloT?

TEMA 37. 3BE3 /bl

. 2. HasoBMTe OCHOBHbIE pa3nuunsa Mexay 3Bé€3gamun 1 nnaHeTamu.

3Bé3abl — 3TO packanéHHble HebecHble Tena, KOTopble HaxXoOATCs OYEHb
paneko ot 3emnu. 3BE3dbl OTNNYAIOTCA OPYr OT Apyra CTPOEHUEM U XUMMU-
yeckMm coctaBoM. [lpeBHerpedeckui dunocod AHakcarop (500428 rr.
[0 H. 9.) 0O4HMM 13 nepBbix npeanonoxun, 4to CornHue — 310 3Be3aa.

Ecnn Bbl BHMMartenbHO nocmoTpuTe Ha Hebo, TO yBMAUTE, YTO
3B€3abl oTnuyatoTca Apyr ot gpyra no usety. OHM MOryT BbITb XENTbIMU,
OpaHXeBbIMK, KpacHoBaTbiMK, OGenbiMu, ronybosaTbiMu. TemnepaTypa
y Takux 3B€3g Toxe byaeTt pasHoun.

AHakcazop

% Kakne co3Be3ausi Bbl 3HaeTe? J

C paBHUX BpeEMEH
nwoan genunu  3Bes3abl
Ha rpynnbl W AdaBanu
UM pasHble Ha3BaHUS.
OTO TaKk HasblBaeMmble
co3Be3aus. Hanpuwmep,
Bonbwaa Megseguua,
Manas MenBeguua,
Kaccuones v Tak ganee.

'
Manas Vi
eaBeauual’

T

ey
bosnbwas *

/"\ Mepagseanua
¢ -

e
*

Ecnn BHMUMaTENbHO MNOCMOTPETH

Ha HebO, TO MOXHO yBUAETb 7 APKUX

3B€3[, KOTOpble npu npoBedeHUn

BOOOpaXkaemom NMMHUM, COEANHSIOLLIEN

nx, 06pasyroT No PopmMe KOBLL C PYHKOW.

OT0 co3Be3ame HasbiBaeTca bonbluas

Menseanua (cemb  papysen). OHo

pacrnonoxeHo B CeBepHOM nosnyLiapuu,
Gnuxe K nontocy.
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*

Cossesgne Manon Megseguubl pac-
MOMoXeHo BOKPYr MOMSPHOro nontoca.
OHo Takxe cocTouT u3 7 3B€3A.

OgHoM M3 OoCcTaToMHO SPKMX 3BE3[, KOoTopasd
BCcerga BuaHa Ha Hebe, aBnsietcs NonspHasa 3Bes-
Aa (3onoton Konblwek). ITO 3Be34a, Bxoaslasa B
co3ge3gne Manon Mepgseguubl. Camasa rnaBHas
ocobeHHocTb [NonspHon 3Be3dbl B TOM, YTO OHAa
BCeErga HaxoAuTCA Ha OOHOM M TOM e MecTe Ha
HebGe — Hag CeBepHbIM nontcom. Yenosek, cTos-
wun nuuom K MonsipHon 3Be3ae, Byaetr cMOTpeTb
Ha ceBep M CMOXeT onpefenutb Apyrme CTOPOHbI
rOpMU3oHTA.

.

Bbl 3HaeTe, 4To CornHue — 3TO He nnaHeTa, a 3Be3aa, KoTo-
pas nsny4aeT CBET M Tenso.
ConHue okasbiBaeT 60nbLUIOE BRMSHME Ha NpUpoady 3eMHOM Mno-
BEPXHOCTU, aTMOCKEPHbIE SBNEHNA, HA XXUBOTHbIN U pacTUTeNb-
HbI MUP, @ Takke Ha XM3Hb ntogen. Hanpumep, nog Bo3gen-
CTBMEM COJSTHEYHbIX fTy4en B Npupoae NPOUCXOAUT KpYyroBopoT
BOAbl, @ B pacTeHunsx — npouecc potocnHTesa. Kpome Toro,
Ha cerogHswHnn aeHb ConHue LWMPOKO UCMoNb3yeTcs Ang
NONy4YeHUs SMNeKTPOSHEPIUu.

; @ 1. Kakve 4aBneHns npoucxogatr B pesyrnbrarte
BpaLleHna 3emnu Bokpyr ConHua?
2. MoxHo 6bIno 6bl onpegenuTb camyto 6rnmskyto
N caMyto JarnbHIOK TOYKM opbuTbl 3emnun, ecnu
6bl cama opbuTa Gbina B hopme Kpyra?

*
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TEMA 38. OPUEHTALLMA NO NOAAPHOW 3BE3AE

1. N3 kakon yacTtn 3emnu Henb3s yBuaeTb [NonspHyto 3Be3ay?
@ 2. Kak onpegennTb CTOPOHbI rOPU30HTa, Koraa lNonspHas 3Be3ga He BugHa?
UTtob6bl HanTh NonapHyto 3Be3ny, HAAO CHavyana HamTu XapakKTepHYK KOHMUrypauuo
M3 ceMm spKuMx 3BE€3a — cos3esgue bonbwon Megeeguubl, HanoMuMHalLlee KOBLLU,
3aTeM 4epes3 [Be 3Be3dbl «CTEHKM» KOBLUA, MPOTUBOMOSIOXHOW «PYyYKe», MbICIIEHHO
NPOBECTU NIUHUIO, HA KOTOPOW OTNOXUTb NATb Pa3 pPacCTOSHUE Mexay 3TUMU KpanHUMU
3B€34amMun, U NPUMEPHO B KOHLIE 3TOM NUHUKN HaxoauTca MNonsipHasa 3Besaa.

MAJIAS -
MEABEAMNLIA -

NONAPHASA 3BE3JA
"% (30M10TOE - - ..
...~ - KOMBIWKO) " -

ponbwAs \ 2L e g

MEABEAVLIA \

Jllogn HouYbIO OpueHTUpYTCA € nomoLubto NonapHon 3Be3abl. Hanpumep, Baww ropoa
pacroroXeH Ha BOCTOKE MO OTHOLUEHUIO K TOMY MECTY, re Bbl HaxoauTeck. B aTom cnyyae
Bbl MOXeTe opueHTupoBaTbca No [lonsipHon 3Be3ge. Ecnv Bbl MOBEPHETECH NULIOM K
MonapHon 3Be3ae, To 310 ByaeT ceBep. YUToObI NONACcTb HA BOCTOK, BaM Heobxoanmo byaet
ABUraTbCs BNpaso.

OpuenTupysce no lNonspHon 3Be3ge, Takke MOXHO OnpeaennTb CTOPOHbI FOPU3OHTA.
Ecnu Bbl nocmoTpuTe Ha lMonsipHyto 3Be3ay, NpsAmMo nepen Bamu Byaer cesep, cnpasa —
BOCTOK, C3aM — tor, a crieBa — 3anag. llocne Toro, kak Bbl onpeaenunn OCHOBHbIE CTOPOHBI
rOPU30HTa, Bbl CMOXETE HAaNTU N ero NPOMEXYTOYHbIE CTOPOHbI.
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MAAA

BO/IbLIAA MEABEAMLIA

MEABEAULA

— -

—
)
—

_ — ==~ TFONAPHAS 3BE3JA
(30JIO0TOE KOJIbILIKO)

BOCTOK

or

Takum o06pas3om, 3HayeHMe OpueHTUpoBaHus no [lonsipHoM 3Be3de 3akryaercs
B TOM, YTO NIOAM, NYTELECTBYS, CMOryT MO HEN onpeaensaTb, B KaKytd CTOPOHY rOpuU30oHTa
OHW HaNpaBnaTCS.

ﬁ 1. Ecnun nytewecTtBeHHUK yBuaen NonspHyto 3Be3ay € npaBor CTOPOHbI, TO B KaKyto

CTOPOHY rOpU30HTa OH Hanpaenanca?

2. lMaccaxunp, CMOTpPALWNMN M3 OKHa BaroHa, cHadana ysugen [lonapHyto 3Be3ny
B nepegHen 4actu noesga, a 4Yepe3 HEKOTOpoe BpeMs OH yBuaern eé u3
NPOTMBOMONOXHOIO OKHAa C MpaBOW CTOPOHbI noesga. Onpegenute, B Kakylo
CTOPOHY NMOBEPHYI NOe3a.
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TEMA 39. 1YHA - ECTECTBEHHbIA CNYTHUK 3EM/N

@ 1. Kak HasblBaeTcss HOBOMyHue B Hapoae?
: 2. Kakoe BnusiHue okasbiBaeT JlyHa Ha 3emnio? : :

JlyHa — eQMHCTBEHHbIV €CTECTBEHHbIV CMYTHUK
3emnun. OH cumnTaeTca cambiM 6nmM3kum kK 3emne
HebecHbIM Tenom. Ero paguyc 1738 km, macca
7,35-10%2 kg. PacctosiHue ot JlyHbl oo 3emnu
coctasnget 384 000 km. /

-

gk Q0O ¥ e

Jiogn  Bcerga BMAOAT TONbKO OAHY CTOPOHY JIyHbI.
JlyHa, TaK e kak 3emns, BpaLlaeTCcsa BOKpPYr CBOEN OCK
N COBEPLLAET NOSHbIN 000POT NPUMEpPHO 3a 27,3 3eM-
HbIX CYTOK.
Mexay JlyHon n 3emnén CcywecTBylOT CWIbl
B3aUMHOro NpuTsXxeHus. B pesynsrate gencreus
3TUX CUN Ha 3emne NPOUCXOoaAaT NPUNMBbLI U OT-
NBbI BOA MOPEN 1 OKEaHOB.

Macca JlyHbl B 81 pa3 MeHbLle Maccbl 3eMnu.
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JlyHa He uanyyaeT cBeTa, OHa OTpaXaeT najarwlime Ha Heé ConHeuvHble nyydn. Ham
BMOHA Tonbko ocsBewéHHass ConHuem 4actb JlyHbl. B 3aBMCMMOCTM OT MNOMOXeHUs
Jlynel n CornHua, JlyHa npeactaer nepeg Hamu no-pasHomy. PasnuudHble dhopMbl
BMAMMOM YacTu JlyHbl HasbiBaloTCs €€ hasamm (HOBOSNYHUE, NONyMeECsL, MOSTHOMYHME).

CmeHa a3 JlyHbl HaumHaeTca ¢ HoBonyHus. B ato Bpemsa JlyHa, ConHue u
3eMnga HaxodsaTcs Ha ogHou NuHUKW. B HoBonyHue JlyHbl He BuaHO. [eno B TOM, 4TO
COSTHEYHbIE Jly4M nonagaroT He Ha obpalléHHYo K 3eMre 4acTb, a Ha obpaTHy no-
BEPXHOCTb JlyHbl. 3aTeM CONHEeYHbIM CBET HAYMHAET nagatb Ha CTOPOHY JlyHbl, obpa-
WeHHyto K 3emne. OcBelLEHHas YacTb JlyHbl yBennunmBaeTcs B pasMmepax v npuHMMaeT
nonykpyrnyto gopmy. 370 (hasa HasbiBaeTca NepBon YeTBepTbio JlyHbl. JlyHa KaxeTca
MOJSTHOM, KOrAa COSTHEYHbIE MyYn MOSIHOCTBLIO OCBELLAOT Ty €€ YacTb, KoTopasa obpalleHa
K 3emne. 3Ty a3y HasbiBatoT NosHonyHeM. ocne JlyHa cHoBa HauMHaeT yMeHbLUaTb-
CS M AOCTUraeT nocrneaHen YeTBepTu. 3aTteM OHa NOCTENEHHO NCHE3aET, U BHOBb HaYMHa-
eTCcsl HOBOMyHMe. Takum obpasom, 3TOT NPOLEeCC NPOAOIMKAETCA HENPEPbIBHO.

PasHuua mexay Hosown JlyHon un ctapon
3aknyaeTcs B TOM, YTO HoBagd JlyHa BugHa
B 3anagHomn 4yactu BedepHero Heba, Torga
Kak ctapas JlyHa BugHa B BOCTOYHOM YacTu
yTpeHHero Heba.

1. No4vemy yvenosek Ha JlyHe BygeT
npbiraTb HAMHOIO BbILLE, YEM Ha
3emne?

. Kakve sBneHuns npowucxogsr,
korga ConHue, JlyHa n 3emns
BbICTPAUBAKOTCA Ha OAHOW Nn-
HUN?
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MPOEKTHAA PABOTA
TEMA 40. HABJIOAEHWE NYHHOIO 3ATMEHUA

Lenb: N3yyeHune ¢as JlyHbl Ha ocHOBe HabnaeHUn 3a €€ COCTOSTHUEM.

Ham noHapobsaTcsa

Mopsnok BbiNnonHeHUsi paboTbl

» 2 TEHHUCHbIX MSAYa
» KapTOHHas bymara
» uBeTHas bymara

» Kpacka

> Kneun

> NIMHenKa

> HOXHWLbI

1.
2.

Packpacbkte nepBbli TEHHUCHbIA MSY B XXENTbIN LIBET.

BblpexbTe 13 LBETHON XENTOW BymMarn COMHEeYHble Nyyu,
NPUKINENTe UX BOKPYr TEHHUCHOIO MSAYa, Kak Ha KapTUHKe,
Ny Bac NOnyyYnTCs COSHLE.

. Packpacbte BTOPOW TEHHUCHBLIN MSAY CUHEN U 3enEéHoMn

KpaCKOIZ N co3ganTe Moaenb 3eMHOro Lapa.

. BbipexbTe 13 kKapToHHOM ByMaru 8 oAMHaKOBbIX MO pasmepy

KPYroB.

. Ha kpyrax HapucynTe dasbl JlyHbl, ncnonbays YEpHO-6enyto

Kpacky, kak MokasaHo Ha PUCYHKe.

. Packpacbre kapToHHyto Gymary cdopmata A4 B YEPHbIV

LBET.

. Ncnonb3ya knen, npuknente ConHue, 3eMnio n Kpyrm

¢ dpazamu JlyHbl Ha KapTOHHyt0 Bymary dopmata A4, kak
MOKa3aHO Ha PUCYHKe.

. V|CI'IOJ'Ib3yFI CTPEJIKY, pacnonoxmnte n3aMeHeHunA ¢as ﬂyHbI

B NpaBUNbHOW MocreaoBaTenbHOCTH.

. O6bsacHUTE N obcyante ¢ Apy3bAMM NPUYNHBI CMEHLI (ha3

JIyHbI.
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=)
@ Mcnonb3yqa

mMogenb, o0bsic-
HUTEe dasbl U3-
MeHeHUs JlyHbl.

[MpoBepbTe Bbilleyka3daHHble U3MeHeHNA dasbl JIyHbl Ha npakTuke. Habniopante 3a
HUMK B TedeHne mecaua. Onpegenute, B kakon dpase Haxoautcs JlyHa, n 3anonHuTe npu-
BEAEHHYIO HMXKe Tabnuuy. 3ateM npoaHanuanpynTe pesynbsraTtbl HAbNAEHWS.

C Kakow CTOPOHbI TOPU3OHTa
Yucno ®Pa3bl JlyHbI P P
nosBnsaeTca?

®Pa3bl 1 BUA JlyHbl ¢ 3emnu: 1 — HOBOMyHWE (flyHa He BuAHA); 2 — HOBOSYHWUE;

3 —nepBas 4eTBepTb JlyHbl; 4 —4eTBepTb HeNonHoM JlyHbl; 5 — nonHonyHue; 6 — ybbiBatoLwas
JlyHa; 7 — nocnegHss yeTBepTb; 8 — «pacTywas» JlyHa.

ﬁ 1. Kakoe 3HayeHue nmeet JlyHa npu nepenére nTuL, ¢ O4HOro Mecta Ha apyroe? '
2. CobepuTte NHTEpeCHbIe hakTbl O 3Ha4YEeHUN JTyHbI B XXM3HWN YernoBeka.

---------------------------------------------------------------------------------------------------------------------
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NOTUYECKME 3AQAHWNA NO ITNABE

1. Canpga nodbut HabnogaTb 3a 3Bé€3gamMu Ha Hebe. Ho n3-3a Toro, 4To XMBET B OOnb-
LLIOM ropofie, OHa He MOXET YBMAETb 3BE3Mbl HOYbIO, Kak en 6bl Toro xotenock. Korga Ca-
nga otrnpasunacb B AepeBHI0, TO yBuaena Ha HeboCKnoHe OrpoMHOE KONMMYeCTBO 3BE3L.
[Mo4yemy B CenbCKOM MECTHOCTU MOXHO yBUAETb Ha Hebe Gonblue 3B€34, YeM B HonbLINX
ropogax?

A) B ropoge JlyHa 6rnokmpyeT cBeT MHOrMX 3B€34, MOTOMY YTO OHa u3nyyaet 6onee sp-
KW CBET.

B) B cenbckom Bo3ayxe 6onblue MbifieBbIX YacTuL, KOTOPblE OTPaXKakoT CBET, YEM B [O-
POACKOM.

B) MHorve 38€34bl HEBO3MOXHO YBUAETb 13-3a SPKOr0 OCBELLEHNSI ropoaa.

") B ropoge Temnepatypa Bo3ayxa Bbllle 3a CHET Tenna, BbiAenaemMoro TpaHCnopTHIMA
cpencTBamMu 1 30aHusMM.

2. B kaKkyo CTOPOHY ropu30oHTa ABWXKETCH TYPUCT Ha AAaHHOW KapTUHKe?

A) Ha 3anag,

B) Ha BOCTOK,

B) Ha tor,

[') Ha ceBep.

3. Ha pucyHke wu3obpaxeHbl 3emns, /
Jlyna n ConHue. Kaxgoe 13 atux Hebec- R
HbIX Ten obo3HayeHo uudgpon. Ykasa- -/
TEnW NokasblBaloT HanpaBneHne asu-
XeHus Kaxagoro obbekTa. !

HanuwwuTe cooTBeTcTBYlOLLEE YNC- .'
1o psAgom ¢ HebecHbIM Ternom. ‘\

Uumcno 3emnu: \

Uncno JyHbl: \

Yucno ConHua: \




[JIABA

rEOrPAGUYECKUE
KAPTbI

TEMA 41. TEOTPAOUYECKWE KAPTbI

@ 1. Noyemy HeobXxoanMO M3yyaTb KapTbl?

2. B kaknx oTpacnsax Mcnonb3yrTcs KapTbl?

Y Bac ecTb onpegenéHHble 3HaHus O npupoge 3emnu. [Onsa Toro, 4tobbl XOPOLUO
npeacTtaBuTb M 3anoMHUTb, A€ WMEHHO HaxoauTCs TOT WM MHOW MaTepuKk, OCTPOB,

nofyocTpoB, ropa, okeaH, MOpe Unu peka, ygobHO BOCMOMb30BaTbCA UX YMEHbLUEHHbLIM
N3o6paxeHnem.

Ha reorpaduyeckon kapte msobpaxkaeTcss BCA MOBEPXHOCTb 3eMin UM e€ 4acTb.
Hanpumep, Ha kapTe mupa m3o0paxaeTcsi BeCb 3eMHOW Llap, Ha KapTe MaTepukoB

N OKeaHOB — OTAENbHO MaTepuK unu okeaH. A Ha cumamko-reorpadn4eckon kapTe CTpaH
n3obpaxaetca onpeaenéHHbIn HeBOMbLUON YY4aCTOK 3EMIN.

i i e R R R b APE IR L G
Ll g S s

HOH R
0 & E oAl il i
| CABCTPATINA

AHIT & PEKCTA A

dusuyeckas kapma mMupa
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- KaMeHHbIN yronb XenesHble pyabl

6ypblii yronb
A HedTs

A npupoaHbiii ra3

MapraHuesble pyAbl
HUKEneBsble pyAbl

anoMuHYeBble pyabl
B vegHble pyabl 301070
O onoBsiHHbIE PyAbl
Q CypbMsiHbIE pyabl
o MonunbaeHoBbIE pyAbl

ypaHoBble py/abl
cepebpsiHble pyabl

nonumeTtannunyeckune
pyAbl

[0 sonbtpamoBble pyabl
KanuiiHble conu

@ turaHoBbie pyab!

acbect
& nnatnHoBble

¥  anmasbl LUMHKOBbIE pyabl

O docoputsl
© anatutbl
§ cenurpa

CBWHLIOBbIE pyabl

PTYTHbIE PyAbl
cepa

POJdD>D+O@®@OEBEBOSDCK D>

LLKANA BbICOT B METPAX

ke 0 200 500 1000 2000 3000 5000 sbiwe

@uszuyeckas kapma Agppuku

% Kak cosgatotcs reorpaduyeckmne Kaptbl? ]

MpeacTtaBbTe cebe: AnMHa KMacCHOM KOMHAThbl, B KOTOPOW Bbl y4MTECb, COCTaBNSAET
10 m, a wupuHa 6 m. E€ Hago mn3obpasnTtb Ha bymare. [ons atoro npuaércsa yMeHb-
WNTb pasMepbl MOMELLEHUA B HECKOSbKO pa3, TO eCTb MCMNOonb30BaTb OnpeaenéHHbin
mMacLuTab.

Ecnn ueptéx Bblpasute B macwTabe 1:100, To ecTb u3obpaxeHue nomMeLleHns
Ha Gymare ymeHbwnTb B 100 pas, To ero gnuHa 6yget paBHa 10 cm, a wupuHa 6 cm.
MogobHbIM 06pa3oM Ha reorpadmyeckmx kaptax dakTudeckme pasmepbl onpeaenéHHon
MECTHOCTW YMEHbLLAKTCS B ThICHYN UM MUMNSIMOHBI pas.
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MacwTtab - oOTHOWeHMe, nokasbiBaloLwee, BO CKOMbKO pa3 YMEHbLUEHbl pasmepsbl
MECTHOCTU Mpu n3obpaxkeHnn eé Ha YepTexe.

Mpwn cocTaBneHuun kKapT Hapsay ¢ Bbibopom macluTaba ncnonb3ytTes yCnoBHble 0603Ha-
YeHUs1 ANga OToOpaKeHUs Ha KapTe pasnNUYHbIX SBNEHNA N COOLITUIN 3eMHON MOBEPXHOCTMW.

leorpaduyeckmne kapTbl MOXHO pas3fenuTb Ha rpynnbl MO psay npusHakos. B cTaplumx
Knaccax Mbl y3Haem Bornblue 0 KapTax.

Monutnyeckana kapta Mupa (oblereorpadmnyeckas Kkapra)

Ha obuwereorpaduyeckmx kaptax un3o0paxeHbl obwun BuL M reorpadpuyeckme
ocobeHHOCTU TeppuTopun. Hanpumep, msmnyeckne n NnonuTUYeckue KapThbl.

KapTa npupoaHbIx 30H Mupa (TemaTuyeckas kapTta)

TemaTuueckue KapTbl NpeaHasHayeHbl ANs M3obpaXkeHus OoTAenbHbIX BUOOB reorpa-
hryecknx 06bEKTOB U sBNEHW. Hanpumep, kapTbl NPUPOAHbLIX 30H, KNMMaTUYeckme Kap-
Tbl, KAPTbI NOME3HbIX MCKOMAaEMbIX, KapTbl PACTEHWUIA, KaPTbl NPOMbILLNEHHbLIX NPEANPUSTUAN,
KapTbl CEMbCKOXO3SAMCTBEHHBIX KyNbTYp U Ap.

Ecnn Ha Tematuyecknx kaptax n3obpakeHbl HECKONbKO B3aUMOCBS3aHHbIX KOMMOHEH-
TOB, Takune KapTbl HA3bIBAOTCS KOMMIEKCHBIMU KapTaMu.

- R i L i,

£ oa
A
L 25
A TACMaNo e,

Mape

KomnnaekcHas kapma Ascmpanauu

B 3aBMCMMOCTM OT Lenn UCnonb3oBaHWs KapTbl AenaTca Ha yy4ebHble, HayYHble, BOEH-
Hble, TYpUCTUYECKUE.

Ha kaxpgow reorpacdumyeckon kapte nsobpaxaerca onpeaenéHHas Tema Unm HeCcKonb-
KO TeM. CKkaxeM, C NOMOLLbI PU3NYECKOM KapTbl MUpa MOXHO MOMyYnTb UHPOpMaLNIO
0 pernbede CyLIN 1 OKeaHOB, a C NOMOLLbIO NONIUTUYECKOM KapTbl MUpa — O reorpadonyeckom
NOMNOXEHUN U FpaHuuax rocygapcTs Mupa. OTO O3Ha4yaeT, uYTo Ans oboraweHus Hawmx
reorpapuyecknx 3HaHUM Ham MOHaZoObMTCA MHOXECTBO KapT pasfnUYHON TeMaTuKu
N COAEepP>KaHus.

1. Yto HeoBXxoauMO 3HaTb, YTOOLI MPaBUITbHO NCMNOMB30BaTb KapThbl?
2. B 4ém pasHuua mexay obliereorpadn4eckMMmn n TemaTmyeckumMm kaptamm?
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NMPAKTUWYECKOE 3AHATWUE
TEMA 42. PABOTA C MACLLUTABOM

............................................................................................................................................................

Bce reorpaduyeckne kKapTbl COCTaBMSIKOTCSA Ha OCHOBE OMpedeneHHoro maclutaba.
MacwwTtab kapTbl OTOOpaXkaeTcsa B €e HUXKHEN YacCTu.

S 1 1L ISR HER,
MCROMAS WL

ey

MacwTab 1:50 000 000 00 km B 1 cm)
500 0 500 1000 1500 2000 km

Qusuyeckas kapma Asecmparnuu (obpaseu)

Ha dwmaumyeckon kapte ABCTpanum BUAHO, YTO B HWXKHEM 4YacTW KapTbl B JIEBOM
yrny ykasaH macwTtab. 31oT macwTtab 1: 50 000 000 sBNAETCS YNCNEHHBIM U O3HaYaEeT,
YTO paccTosiHMe 1 cm Ha KapTe paBHO pacctoaHuto 50 000 000 cm Ha 3emne.

[na ynobcTBa nonb3oBaHUA Ha KapTe Takke yKasaH MMeHOBaHHbIN maclutad. Ha aton
kapte B 1 cm — 500 km. To ecTb kaxabih 1 cm Ha kapTe paBeH paccTtoaHuio B 500 km
Ha MECTHOCTMW.

Hanbonee ynobHbIM cuMTaoT NMMHENHbLIN MacLiTab.

[onyctum, Bam HYXXHO ONpeaenvTb paccToaHMe Mexay ABYMsS ropogaMu Ha KapTe.
[na aTOro ¢ NOMOLLULIO LUMPKYNs — U3MepUTensa 3amepuTb pacCcTosiHME Mexay ropogamu
Ha KapTe M 3aTeM NPOu3BECTM pacdéTbl. Hanpumep, nNpegnonoxmm, 4TO pPaccTosiHME
Mexay ropogamu Ha kapTe coctaensetr 5 cm. Ytobbl onpeaennte peanbHOe paccTos-
HWe MeXxay ropogamu, WUCNOoNb3yeM WMEHOBaHHbIM MaclwTad BblleykazaHHOW KapTbl
B 1cm—500km: 5-500 km = 2500 km.

[MonyyaeTcsa, 4TO peanbHoOe paccTosHue mexay ropogamu pasHo 2500 km.
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3apava 1. Ha kapte ykaszaH macwTtab 1:1 500 000. YTo o3HavatoT 3T Yncna?
PeweHwue. 310 3HauuT, yto 1 cm Ha kapTte paBeH 1 500 000 cm Ha 3emne, TO eCTb
15 km.

3apaya 2. Macwtab dwusmyeckon kaptel AscTpanun u OkeaHun paBeH
1 : 50 000 000. Onpegoenute OENCTBUTENbHOE pPacCTOSIHAE B KUITOMETpax, ecrnu
paccTosiHMe Mexay ToMKamMu Ha KapTe cocTaBnsieT 4 cm.

PeweHune. MacwTab kaptbl 1: 50 000 000, 1 cm Ha kapTe paBeH 500 km Ha mecT-
HocTh: 4 - 500 km = 2000 km. Tak nonyyaetcs,, 4TO pacCTossHWEe Mexay ABYMS
Bbl6paHHbIMM Todkamu paBHO 2000 km.

3apaya 3. MacwTtab kaptbl coctaBnsieT 1 : 25 000 000, a pgencTBuUTENbHOE
paccTosHne mexay Todkammn A n B paBHo 750 km. Onpegenute pacctosiHue mexay
Todkamu A n B Ha kapTe.

PeweHue. MNpn macwrtabe kaptol 1: 25 000 000, 1 cm Ha kapTe paBeH 250 km Ha
MecTHocTu: 750 : 250 = 3 cm. CnegoBaTenbHO, paccTosiHue Mexay Todkamu A u B Ha
KapTe paBHO 3 cm.

3apaHua onA CaMOCTOATESIbHOTO BbINOSTHEHUS

3apaHue 1. Onpepgenute AENCTBUTENbHOE pacCTOAHWE Mexay ABYMS ropogamu
Ha kapTe macwTaba 1 : 30 000 000, ecnn Ha KapTe 3TO pacCTosiHMEe cocTaBnseT: a) 3 cm;
6) 5cm; B) 10 cm; r) 15 cm.

3apaHue 2. Ha kapte macwTtaba 1:20 000 000 pacctosiHe mexgy OBYyMSA ropogamu
paBHO 6 cm. Hanante OencTBUTENbHOE PACCTOAHME MEXOY ropogamu.

3apanue 3. MacwTtab kaptbl 1 : 6 000 000, gencTBUTENBHOE PACCTOSTHUE MEXAY TOM-
kamu A n B pasHo 720 km. HanTtu pacctosHue mexay Todkamu A n B Ha kapTe.

3apaHue 4. PaccrtosHne mexay TawkeHTom m CamapkaHOoM COCTaBMSAET OKOSo
300 km. Kakum OymeTt pacctosHve mexay ABYyMsi ropogaMu Ha KapTte, ecnv macwTab
kapTbl 1:5 000 0007?

3apaHue 5. 3anonHute Tabnuuy.

YucneHHbIn MacwTabd MmMeHOBaHHbIN MacluTab
...................... B1cm 700 km
1:60000000 |
...................... B 1 cm 300 km
1:8 000 000
......................... B1cm 15km
1:35 000 000

,ﬁ N3o06pasnte pacctosiHue OT Balwlero goma A0 LWKoNbl Ha yepTexe. MacwTab
BblGEpUTE CaMOCTOSATENBHO.
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TEMA 43. ONPEAENEHWUE TEOTPAOUYECKUX

KOOPAUHAT

@ 1. [Insa Yero Hy)XHO onpeferneHne reorpauyecknx KoopamHaT?
2. B kaknx obnactax MOXXHO UCMOMb30BaTb KOOPANHATbLI? :

CesepHbili

nontoc u KOXHbIX NOMOC.

JInHnn, npoBegeHHble na-

pannenbHO 9KBaTOpy, Ha3blBalOTCA

napannenamu. B 3aBucumoctn oOT

dopmbl 3emMnu AnMHa napannenemn ot 9KBa-

TOpa yMeHbLUaeTCs B CTOPOHY MOSIOCOB. YCNOB-

Hble NIMHUN NOMNYOKPY>XHOCTU, coeanHaowme CeBepHbl
1 KOXXHbIM noroca, Ha3bliBalTCA MepugnaHamu.

MepuauaH, npoxogswmn Yepes [puHBMYCKYO obcep-
Batoputo B JloHOoHe, nNpu3HaH HavanbHbIM (HyneBbIM)
MepuavaHoMm.

B pesynbrate nepeceyeHus mepuanaHoB M naparn-
nenen obpasyetcsa rpagycHasi cetka. [pagycHyto ceTky
MOXHO YBUAETb Ha KapTax u rnobycax.

C nomoLblo rpalyCHOM CETKM MOXHO OnpeaenvTb
nonoxeHue nobon MECTHOCTU (TOYKM) Ha 3eMHOW Mo-

" KOXHbIU
' noJirc

nostoC Q' Korga Bbl BpallaeTe WapoBUOHbIN OOEKT, Er0 BEPXHAS U HUXKHSAS TOY-
e KA BpaLlalTCH, HE N3MEHNAS CBOero mectononoxeHusi. Korga 3emns
' y TakK e BpallaeTcs BOKPYr CBOEW OCu, €€ [ABe TOYKM Ha NpOTUBO-
NMOSMIOXKHbIX CTOPOHAX BpallalTCA Ha CBOEM MecTe. OTuM ABe
TOYKM ABMSAOTCA nontocamm 3eMnu 1 HasbiBaoTca CeBepHbIv

OKBaTOPOM Ha3blBaeTCsA YCrOBHAas KpyroBasl JiMHUS Ha no-
BEpPXHOCTU 3emnn, paBHoyganeHHas OT nontocoB 3emnu. Ero
AnnHa coctaeBnget okono 40000 km. 3keaTop Aenut 3eMsto Ha
Aga nonywapusi — CeepHoe 1 KOxHoe.

HauyanbHbIn
MepuanaH MepwuanaH

Mapannenu SKBaTop

BEPXHOCTU, TO €CTb reorpaduyeckmne KoopamHaTtbl U CTOPOHbI FOPU30HTa. [1ns 3Toro Heob-
X0AMMO OnpenennTb reorpadnyeckyto LWNPOTY U reorpadpnyeckyto OMNroTy TOUKW.

leorpadpmyeckas wmpota onpe-
Jensdetca ¢ MOMOLUbK napanne-
nen. A reorpacudeckasa gonrora —
C MoMoLLb0 MepuanaHoB. [eorpa-
domyeckas wmpoTa 1 reorpaduye-
ckas gonrora nobon ToYKM Ha 3eM-
HOM MOBEPXHOCTN HasblBaeTcs eé
reorpacuyeckummn KoopgnHaTamu.

Meorpacmyeckon WMpPoOTON Ha3bIBAETCA BEMNYU-
Ha Ayrm mepuanaHa OT aKBaTopa A0 AaHHOW TOYKM,
BblpaXXeHHas B rpagycax.

Meorpacmyeckom QONroTon HasbiBaeTCs ANUHA
Ayrn napannenu oT HadanbHOro MepugnaHa o Aax-
HOWM TOYKM, BblpaXXeHHada B rpagycax.

Ha reorpaduyeckux kaprtax rpagycbl reorpadu-
YEeCKMX LUMPOT 3anucbiBalOTCS BO3ME pamMKku (NTMHUIA)
C NpaBoOro u fieBOro Kpasi KapTbl, a rpagychbl reorpa-
domyeckux Jonrot — BO3Ne JUHUA  MepuamaHa
B BEPXHEM U HKHEM Kpasix KapTbl.

—
—\h
=

7J Kak MOXXHO onpenenuTb reorpaguyeckne KoopamHaTbl? ]
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% AaHHOM Touku. [eorpaduyeckas wmpoTa MU3MepsieT-
2% cqa ot 0° go 90° JlnHms aksatopa npuHATa 3a 0°, a
J lwmpoTa nontocos — 3a 90°. Ytobbl onpegenuTb re-
orpadunyeckyto LUMPOTY TOYKKW, HAAO0 HAaWTU Naparn-
nenb Ha KOTOPOW OHa pacroroxeHa. Hanpumep,
ropoq TawkeHT pacnonoxeH Ha 41° napannenu.
Ecnn Touka Haxogutca K ceBepy OT aKBaTopa, eé
FOxHoe noaywapue LUMpPOTa Ha3bIBaeTCA CeBEpPHOMN LUMPOTOMN, ECNN OHa
pacnonoXxeHa K 1ry oT 9KkBaTopa, 0603Ha4aeTca Kak XHas wuporTa.
[na onpenenexHns kKoopaMHaT TOYKM HEOOCTAaTOMHO HAMTW TOMbKO ee reorpadonyeckyto
LWMpOTY. MNpuyrHa B TOM, YTO Ha KaXXgoW napanfienn HaxoamuTca o4eHb MHoro Toyek. Cne-
aoBaTernbHO, Heobxoaumo onpeae-
nnTb Takke reorpaduyeckyto
ponroty Toyku. leorpadgumye-
ckas gonrota paccyMTbiBaeT-
cs B rpagycax ot 0° go 180°
Ha BOCTOK W 3anapg sgonb na-
pannenen oT HyrneBoro Mepu-
AnaHa. HyneBon MepwuavaH
NpuHAT Kak 0% ToukM, pacno-
NOXEHHbIEe K 3anagy OT Hero,
Ha3blBalOTCA 3anagHon aon-

CesepHoe nosywapue

60°

rOTOW, @ TOYKW, HaxodsaLmecs K ; j;;ujg;zz Bocmourioe nosywapue
BOCTOKY OT HEero, — BOCTOYHOW JOSITOTOMN.

=

jj NMocnenoBaTeNnbHOCTb HAXOXAEHUA reorpadnyeckon WNPOTbl TOYKU j

1. OnpegennTb WMPOTY, HA KOTOPOW pacnornoXeH OObEeKT: ceBepHasn Un HXKHas.
Hanpumep, Ham faHa Todka A, pacnonoXxeHHasi Ha CeBEPHON LUMPOTeE.

2. Onpegenutb 2 Gnwxanwime napannenu, Mexay KOTopbiIMU pacronioXeH O6bekT.
3HayeHne napannenu, npoxoasilen cesepHee Toukm A, paBHo 30°, a 3HayeHue na-
pannenu, NnpoxoasiLen xxHee Toukm A, paBHo 20°.

3. Onpegenutb LWar namMepeHunsa: M3 Bornbllero 3HadYeHusa napannenu Bbl4ecTb
HauMMmeHbllee. PaccTtosiHne napannenen, npoxoasiimnx 4Yepes ceBep U tor ToUkM A,
paBHO 4 cm, 30° — 20° = 10°

4. OnpegennTb War U3MepeHUsi: onpeaenuTb paccTosiHMe OT MEHbLUEro 3Hade-
HWA napannenu 4o gaHHoun Todkn. OT napannenun 20° oo To4km A pacctoaHue paBHO
1,6 cm.

5. OnpegenuTb WKMPOTY TOYKM OT MEHbLUEro 3HAYEeHUsA napannenu B rpagycax. B
Hawwem npumepe ot 20° napannenu 4o To4kM A. OTO 3Ha4YeHne onpeaensieTca cneay-
oMM cnocobom:

4 km —10° _ 1,6cmx10°
1,6 km — x X=———""=4
4 cm
6. OnpegenuTb napannenb, Ha KOTOPOW pacnonoxeH obbekT. [eorpaduyeckas
wmpoTa Toukm A: 20° + 4° = 24°,
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Onpepnenexune reorpadn4eckoin 4oNroTbl TOYKM BbIMNOMHSAETCS B TOW Xe nocrieqosaTeribHo-
cTn. Tonbko Tenepb OTCYET BeAETCS MeXOy MepuavaHamu.

—
=

BaMm Hy)XHO HalTM TOYKY Ha KapTe, UCnonb3ysa 3aAaHHble reorpacduyeckue

| KoopavHaThI. 3To0 MOXHO onpeaenuTb crieQyroWMM o6pa3om:

I
I
1
1
I
1
I
I
I
I
I
1
I
I
1
I
1
1
I
I
I
I
1
I
I
1
I
1
1
I
1
1
I
I
I
I
1
I
I
1
l

1. Hanpumep, HY>XHO HaWTK Ha KapTe TOYKYy C KoopamHaTton 18° HXKHOWM LUMPOTHI,

85° BocTouHOM gonroTbl. s 3TOro Hago onpegennTb Ha kapte unu rnobyce, yepes
CKOSbKO rpagycoB NpoBeaeHbl MepmuanaHsl 1 napannenu. Hanpumep, y Hac kapTa, rge
napannenu n mepmanaHbl nposeaeHbl Yepes kaxable 10°.

2. 3atem onpegenuMm, KakoBo pacctosiHue ot 10° napannenun go 18° napannenu.

18° —10° = 8° (o1 10° mo 18° mapannenu pasHuua 8°).

3HaumT, 10° -6 cm
8cmx 6 cm

80_X X = 1—00=4,8C1TI

[aHHasa Tovka pacnosnoxeHa toxHee ot 10° napannenu Ha 4,8 cm.
3. OnpegensieTcs, CKONMbKO CaHTUMETPOB Mexay mepuanaHamm 80° n 90°. B Hawewn

rpa,u,yCHoﬁ CETKe pacCTodHMne Mexay 3TMMn mepunanaHamm pasHo 8 cm.

4. 3atem onpegensieM, Yemy paBHO paccTosiHue oT mepuanana 80° oo mepugnaHa

85°.

85° — 80° = 5° (o1 80° mepugmaHa oo 85° mepmnguaHa pasHuua 5°)
3HauuT, 10° -8 cm 5 cm x 8 cm

50 _x X=T=4cm

CnepoBaTtenbHO, AaHHas HAM ToYKa HaxoauTca Ha 4 cm K BOCTOKY OT MepunanaHa

80°.

5. Touka, KOTOPYIO HYXKHO HaTK, pasmeLlaeTcs Ha rpafyCHol ceTke Ha OCHOBe pac-

YETOB.

*B

1. CpaBHuTE reorpadumyeckne KOopanHaTbl FOPOL4OB HaLLEn CTpaHbl.
TawkeHT (41° ceBepHON LINMPOTHI, 69° BOCTOMHOWN SOMrOThI);
Camapkang (39,5° ceBepHoOM WNPOThI, 58,5° BOCTOYHON JONTOThI);
Byxapa (37° ceBepHOM WMPOTHLI, 67° BOCTOMHOW AOMrOThI);
Ixunsak (40° ceBepHON WNPOTbI, 68° BOCTOMHOWN JONIOThI).
Onpepenute, Kakne ropofda HaxoOATCA OTHOCUTENbHO ApYr Apyra: ceBepHee,
lO)KHee, BOCTOYHee, 3anagHee.

2. Kakon 4yacTu 3eMHOM MOBEPXHOCTM COOTBETCTBYET TOYKa, PacrnorioXeHHas Ha
0° wwpoTtkl 1 0° gonroTel? OnpeaennTe paccTosiHNE OT 3TOro MecTa 40 CTONUUbI
Hallewn cTpaHbl, ncnonb3ys MmacwTab KapTbl.
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TEMA 44. ®OPMbl PE/NIbE®A

@ 1. Kakne copmbl penbeda Bbl 3HaeTe?

2. Mo4YeMy HyXXHO M3y4aTb BbICOTY MECTHOCTMN?

Kak Mbl 3Haem, NOBEPXHOCTb 3eMSIM HEPOBHAs N COCTOUT U3 Pa3SINYHbIX NOHWXEHUN U
BO3BblLLEHHOCTEN. Ha 3emre BCTpevalTCsl BbICOKME U HU3KME Topbl, rpsaabl, Npearopbs,
0OLWNPHbIE paBHUHBI, BnaanHbl. COBOKYMHOCTb HEPOBHOCTEN Ha 3€MHOM MOBEPXHOCTU Ha-
3blBaloT penbedom.

Mo nokasatensam BbICOTbI MECTHOCTU BbIAENSAOT ABa TMNa:

1. AGconoTHaa BbiCOTa MeCTHOCTWU. [1peBbileHne nobon
TOYKM 3€MHON NOBEPXHOCTWN Hag YpOBHEM Mopsi (OKeaHa) Ha3sbl-
BaeTcHa abcosntoTHOM BbICOTOW. [ToBEPXHOCTL BOALI BO BPEMS OT-
CYTCTBUS BOIMH OocTaetcd poBHOW. CrieqoBaTtenibHO, abCcomnoTHbIE
BbICOTbl HAa NOBEPXHOCTU 3eMIIM pacCYnTbIBaOTCA No Boae (YpoB-
HI0) Ha NoBepPXHOCTU MopsA. OBbIYHO BbICOTa Hag YPOBHEM MOpPS
obo3Havaetcs kak 0 M. Hanpumep, cpeaHss BbicoTa ropoga Taw-
KeHTa Hag ypoBHeM mops — okono 400 m. Camas BbicOoKasi Bep-
WnHa B Y3bekucrtaHe — Xaspatu CyntaH BbicoTon 4643 M. Bbico-
Ta Hag ypoBHEM Mops nNoboro mecta B Y3bekncrtaHe namepsieTcs
Mo 3HaKy («dyTLUTOKY» ), yCTaHOBNEHHOMY B ropofe KpoHwTaare,
pacnonoXeHHOM Ha ocTpoBe banTunckoro mops.

2. OTHOCUTeNnbHas BbICOTa MECTHOCTM. [1peBbiLLeHne OgHOMN
TOYKW HaL OPYron HasblBaeTCs OTHOCUTENbHOM BbICOTOW. Hanpu-
Mep, BbIiCOTa X0SfiMa Haf OKpYXatoLen paBHUHOM, BbiCOTa O4HON
BEPLUVHbI B BLICOKMX ropax Hag Opyrov BepLUUHOM U T.A4.

YPOBEHb MOPA

KpoHwimadm,
dymwmoku

A6cosnnromHasi ebicoma xoJsima (6e.naﬂ HUHUH) U omHocumeJsibHasi eébicoma XoJiMa

(4épHasi nuHus).

Ecnn Ha cylwe nmeloTcs MecTa, HaxoAsiMecs HUXe YPOBHS Mopsi, nepen LMdpown,
obo3HavarLen nx BbICOTY, CTaBUTCA OTpuuaTenbHbI 3Hak ( — ). Hanpumep, BbicoTa Hag
ypoBHeM Mops BrnaguHbl MuHroynak B nyctbiHe Kbi3binkym coctaBngeT —12 m. To ecTb
OH HaxoguTcsa Ha 12 m Huxe ypoBHS Mops (BanTunckoro mops).
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C ol BbICOTYy Mexay HEeCKONbKUMW TOYKamMu 3eMHOW Mno-
% e BEPXHOCTU MU3MEPSIOT C MOMOLLBLI0 HUBenupa. B pe-
i '-‘:*-é 3ynbraTte HUBENMPOBaHUA ornpeaenseTcs oTHOCUTENb-

L Has BbICOTa TOYEK, PACMOSIOXKEHHbIX Ha NMOBEPXHOCTU
??‘ 3emnn. HuBenupoBaHwe NpoBOAUTCA AN U3YyYeHUs
- % dopm penbeda MeECTHOCTU, N30BpaxKeHNa UX Ha Kap-
" 5k 1ax, a Takke AN NPOEKTUPOBAHMUS 30@HWIA U COOPY-

—

! JKEHWN, N3MepPEHNs BbICOTbl TOYEK, HEOOXOAUMbIX MpuU
Hueenup  ctpouTenbCcTBe M AN OonNpeaeneHns pasHuLb.

B HacTosiee BpemMs C MOMOLLBbK MCKYCCTBEHHbIX CMYTHUKOB
3emMnun MOXHO onpefenuTb TOYHYH BbICOTY f06OM TOYKM Ha Mo-
BEPXHOCTU 3emMnu.

[OpU3OHTanNsAMM HasbiBaAlOT NUHUMM Ha KapTe, coeguHsaume
TOYKM 3EMHON MOBEPXHOCTU C OOMHAKOBOW abCOMTHOM BbICO-
Ton. lopM30oHTanNM MCNonb3yrTCca Ans n3obpaxeHnsa penbeda Ha
nnaHax MecTHOCTM M KapTax. Ha kaptax, ocobeHHO Tonorpadu-
YECKMX, U BO3BbILUEHHOCTU, U BMaauHbl M300paXarTCst rOPU30H-
Tansmu. B 3aBUCUMOCTM OT TOro, B Kakyl) CTOPOHY MMEET YKIOH
3eMHas MOBEPXHOCTb, HAa FOPM3OHTaNAX CTaBUTCH yKalaTerbHas
yéptouka. OHa HasbiBaeTca OeprwuTpux. C nomoLlubo 6epriuTpu-
Xa pasnuyaroT BnagauHbl U BO3BbILLEHHOCTU. KpyTbie CKNOHbI Ha
nnaHe n3obpaxarTcs IMHUAMMU, MOXOXKNUMM HA ManeHbkme 3yoLbl.
OBparu Takke nsobpaxatotca 3yd4aTbiMn JIMHUSMA.

UccnepoBaHue. MsmepeHme BbICOTbl HA MECTHOCTU

VizobpaxeHue Ha kapmax
8038blllieHHocmel (X0/1IM08)
(a) u HusmeHHocmel
(8nadun) (6) c nomouwybro

2opuzoHmanel
Ham noHapob6saTcsA Mopsanok BbINONMHEHUA paboTbl

> neHonnact 1. denum neHonnacT nornosiaMm U OKpalwuvBaem B [Ba
» Genas Gymara pasHbix uBeta. CuHUI LBeT 0603Ha4YaeT Mope, a 3eNnéHbin —
> Kpacku cyLy.
> Knewn 2. MNanoyku pasHon AnuHbl o6opaynBaem Gymaro B BUAe KOHy-
> NarioyKky pasHoM AMNUHbI A4S COB — XOfIMOB U CKIenBaeM.

onpegeneHns BbICOThbI 3. PackpawmnBaemM nx B KOPUYHEBBIN LBET, YTOObI 0603HAYNTL
> nHerkKa BO3BbILLIEHHOCTb.

4. C noOMOLbIO NIMHENKN N3MEPSIEM BbICOTY 0O0MX «XONMUKOBY .

Apyra 6yaeT 0OTHOCUTENbHOW BbICOTOW.

Bbicota OByx nanoyek OTHOCUTENbHO NeHonnacTa Gyaer
abConoTHO BLICOTOM, a BbiCOTa Naro4yek OTHOCUTENBHO ApYr

1. Moyemy abconioTHas BbICOTa OTCYUTI-
BaeTCs MMEHHO OT MOPEN UNN OKeaHoB,
a He OT 03ép unu pek?

2. Kakne mMecta Ha cywe caMble BbICOKUE

N cCaMble HU3KMe Haa ypoOBHEM MoOpPA?
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MPAKTUYECKOE 3AHATWUE
TEMA 45. N30bPAXEHWE PENNIbE®PA MECTHOCTH
TOPUSOHTANAMMU
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Kak n3BecTHO, ropusoHTanm — 3710

NUHUN, COedMHSAILWNE TOYKM C OAWMHA-

KOBOW abCONOTHOWM BbICOTOM Ha KapTax.

XOTs1 ropM3OHTanNM NokasblBalT pasHu-
Ly BbICOTbl MECTHOCTU, YMTaTb TaKyto

KapTy O4Y€Hb CJI0XHO, NO3TOMY MnpumMe- .

HAETCS MeToq OKpalLMBaHUSA ropU3oHTa-
nev B pasHble LBeTa. B pesynbraTte no-

SIBNSIETCS BO3MOXXHOCTb YMTaTh perbed °

N pasnmyaTb pasHULy BbICOT.

....................................................................................

1. YTo 03HayaloT GepriiTPUXM Ha ropnU3oHTanNsax?
2. Kak onpegenvTtb No ropM3oHTansm noBblLEHNE NN NOHWXEHNE pernbeda?

............................................................................................................................................................

N300paxxeHune penbeda cunmtaeTcs ogHUM 13
CaMbIX CIOXHbIX 3NeMEHTOB KapTbl. [1pocTble
dopMbl NepedarTcs ¢ NOMOLUb0 MacluTaba,
NyTEM YMEHbLUEHUSI ANUHbI U LUMPWHbI, a Ans
n3obpaxeHus penbeda HeobxogmMm TpeTUn no-
KasaTeslb — BbiICOTa MECTHOCTW.

OgHnm 13 Hanbonee 4acto NPUMEHSEMbIX
MeToO0B n3obpaxxeHns penbeda Ha KapTax siB-
NSeTca MEeToA ropu3oHTanen.

' '
YcnosHble 0603HaueHNst
8bIcoma Had yp

[opu3oHTanu Ha kapTax npo-
BOOATCA Ha OAWHAKOBOM pac-
CTOSIHUKM Apyr OT Apyra. Hanpu-
Mep, Yepes kaxable 1, 5, 10, 20
MEeTpOB 1 Tak ganee.

Ha paHHOM pucyHke ropu-
30HTanNM npoBedeHbl  Yepes
kKaxable 10 m.
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Ha menkomaclutabHbix obuiereorpadmyeckmnx kap-
Tax pasHOCTb BbICOTbl MECTHOCTU CBSi3aHa C n3obpa-
»Xaemon Tepputopuen. Hanpumep, ns-3a HEpPOBHOCTEN
penbeda CpeaHern A3um NpuHATa cnegyowas wkana:
yyacTkn Hmke 0 METPOB OKpalLeHbl B TEMHO-3€MEHbIE
LUBeT (B OCHOBHOM Tak u3obpaxatTcs BnaguHbl), OT
0-100 metpoB — 3enéHbin, ot 100-200 meTpoB — cBeT-
no-3zenéHoin. BoicoTbl oT 200-400 meTpoB OKpalunBa-
IOTCS1 B CBETMO-KOPMYHEBbLIN LBET, @ C YBEMUYEHUNEM
BbICOTbl KOPUYHEBLIN LIBET CTAHOBUTCA Bonee TEMHbIM.

TBMCOKWZ TBbICOKmﬁ T Bbicokwii T Bbicokwii

¥

b 4000 4000 4000 ——1 4000
3000 3000 3000 —— 3000
2000 2000 2000 —— 2000
1000 1000 1000 —— 1000

500 500 500 —— 500 —L
200 200 200 —— 200
100 100 100 100
0 0 0 0

-100 —100- -100 l -100 -

A B D E

MooBoaHbIN penbed BbIAENSETCA CU-
HUM LBETOM, YEM TEMHEE CUHUN LBET, TEM
fonbLe rnybuHa.

=)
WJ Kak onpegenute Ha KapTe XOSIMUCTbIN

penbed nnv BnaanHy, eCnmvHa ropu3oHTansx
HeT OepriTpuxoB?

UccnepoBaHue. Yunmcs onpeaensTb ropnsoHTanm

Ham noHapobaTca NMopsaaok BbINOMIHEHNA PaboThbI

> LIBETHas nroTHas 1. N3 uBeTHoOWM NnoTHOM Bymaru caenamnTe 2 KoHU4eckme urypbl, Kak
Bymara MoKa3aHo Ha PUCYHKe. PN A
> o 4, I

fHenka 2. Bepx KoHMYeckon oopMbl MOMHOCTBI | i A
> NNacTUnnH N = AN A
> [PAMOYTONbHIiA NMOKPONTE CNoem I'IJ'IaCTVIJ'IUVIHa. ) L y \ N
KOHTEMHEP C KIneem 3. Bo3bMuTE NPAMOYTOfbHbIA KOHTENHEP S e T
> MMACTUKOBbLIN HOX C KrieemM 1 nomecTuTe B Hero obe KoHmyeckne opmeil.
» Boda

4. 3anente B koHTerHep 200 g BoAbl M NpoBEAUTE NIIACTUKOBLIM HOXOM
Ha 0beunx curypax NMHUIO, 4O KAaKOro ypoBHS AOLUNa BoAa.

5. NpogomkanTte HanvMBaTb BoAy, YTOObl ypOBEHb BOAbI CHOBA MOAHSM-
cq. Kaxabin pa3 HanusawnTte no 200 g Bogbl 1 0TMeYanTe nnactuko-
BbIM HOXXOM YpPOBEHb NOoABLEMA BOAbI.

Ha kakom dourype ropmsoHTanu pacnonoxeHbl nnotHee? Kak Bbl gymae-
Te, novyemy?

ﬁ 1. Bnusiet nn macwtab kapT Ha n3obpaxkeHne ropmsoHTanen? :
2. KakoBbl NpenMyLLiecTBa 306paxeHus penbeda ropnsoHTansaMmm? :

----------------------------------------------------------------------------------------------------------------------
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NOTUYECKME 3AQAHWNA NO ITNABE

1. K kakomy Tuny KkapT oTHOCUTCS KapTa Macwitaba 1:500 000?

A) kpynHomacLTabHasa kapTa
B) cpegHemacwTabHaga kapTa
C) menkomacwtabHas kapta

2. Y10 n3ob6paxxeHo Ha pUCyHke?

A) napannenu
B) nuHns aksaTopa
C) mepuanaHbl

3. daKkTu4eckoe paccTtosiHue Mexay ABymsa ropogamm paBHo 600 km. KakoBa 6yaer

ANVHa Ha KapTe COOTBETCTBYIOLIEro oTpe3ka B CaHTMMeTpaXx, ecnn macwtab KapTbl
1: 15000 0007

4. Ha kakomn reorpachuyeckon wmporte 1 reorpadpmyecKon fonrore pacnorioxeHa
Toyka A?

A) ceBepHas WMpoTa, 3anagHasa gonroTa
B) ceBepHas wmpoTa, BOCTOMHasA gonrora
C) 1oxHasa wnpoTa, 3anagHasa gonrora 50° / \
D) toxHas wupoTa, BOCTOMHasA Agonrota

10° 0°

*A

/ \

5. HanguTte BbicOoTy TOUYkM M, ecnun nasecTHo, 4TOo To4YKka K pacnonoxeHa Ha BbicOTe
500 m Hap ypoBHEM MOpS.

40°

A) 800 m
B) 850 m
C) 950 m
D) 900 m




[JTABA
3EMHAA

KOPA

TEMA 46. TUTOCOEPHBIE MAWTHI

@ 1. Kakve o6onouku 3emnu Bbl 3HaeTe?
: 2. Kak u3BepKeHusl ByNIKaHOB BMMSIIOT Ha OKPYXKaKoLLYH0 cpeay? :

JNutocdepa (rpeu. lithos — «<kameHby», sphaira — «ccbepar») — TBEpaaa obonoyka 3emnu,
BKMtoYaroLLasa B cebsa 3eMHyI0 KOpY M BEPXHIOK YacTb MaHTUWN. E€ cpeaHas TonwuHa pas-
NYHa noA cywen n okeaHoM. Ha cywe oHa coctasnset 100-200 km, a nog okeaHoM — 40
50—60 km. JIntocdepHas kopa He ABNsIeTCs LerTOCTHOW, @ COCTOUT N3 OTAENbHbIX KPYMHbIX
n TBEPAbIX 6rokoB. OHKM Ha3bIBAOTCA NMUTOCHEPHLIMU NANTAMN.

JInTocepHble NANTbI HAXOOATCS B MOCTOSAHHOM ABWMXEHUWN. YYEHble OOBbACHSAT 3TO
TEM, YTO acTeHOCHEPHbIA CON MeXay 3€MHOW KOPOW U MaHTUEN COCTOUT U3 BELLECTB,
KOTOpbl€ HAaXOOAATCS B MANKOM U NAACTUYHOM COCTOSIHUW.

B pesynbrate gBMXeHUSA NnvMT Ha 3eMne NPpoUCXOAdAT pasnuyHble npouecchl. B mecTtax
NX CTONKHOBEHWNSA BO3HMKAIOT MOfoable ropbl, AyroobpasHble OCTpoBa, U3BEPratoTCs Byfka-
Hbl, MPOUCXOOAT 3EMMETPACEHUA.

Jsuxerue sumocgepHeix nium
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Tepputopun, roe NPOUCXOAAT YacTble 3eMIIETPSACEHMST M pacrnonaratTcs MHOrodmc-
NEeHHble OEeNCTBylWMEe BYSKaHbl, Ha3blBalOTCA CENCMUYECKMMM nosicamu. B OCHOBHOM
OHM COOTBETCTBYIOT MecCTaM, rge nutocdepHble NAUTbl CTankMBalTCA UM PacXOasaTcA
(oTTankmeatoTcs). Ha 3emne ectb ABa KpyNHENLINX CENCMNYECKMX Nosica — TMXOOKeaHCKoe
«OrHEHHOoEe KonbLo» 1 Anbnuncko-lN’Mmananckmn cemncMmnyYecknin Nosc.

. T ﬂ* : B -‘:F:\h;nnﬁcm- .
1|: o '.;r gk 4 § By RV :3] ancKMid Y.,
. TNXOOKeaHCKoe  .yi. * - GRS AR LU o S T
» -9_'7 hes : [ .‘I; .le ‘..

IR «Q%iﬁéléﬁdekonbuo»

ey
PSS 1y SR

KpynHeie celicmuyeckue nosica

3emneTpsceHne — 3TO TOMYKW, BO3HUKaKWOLWME B pesyrbraTe paspbiBOB U CMELLEHUN
B 3EMHOM KOpe, M3BEpPXEHWW BYNKaHOB M [ApPYrnx npoueccoB. B 3asBucumocTn ot
MPUYMH BO3HWKHOBEHUS 3EMIIETPSCEHUS ObIBAlOT TEKTOHUYECKMMU, BYFKAHUY4ECKUMU
N TEXHOTEHHbIMM.

MnoueHTp (ovyar 3emneTpsiceHus)
MECTO, rAe NPOUCXOAUT Pa3pbiB CMMOLIHbIX

nopoa.

ANUUEHTP (SNULEHTP 3eMNETPACEHNA) —
3TO y4acTOK 3eMin, PacrorioXeHHbIN Hafg
o4arom 3emrneTpaceHus. To eCTb 3TO MecTo
yaapa BOSIH O MOBEPXHOCTb 3eMnu.
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KonebaHuss 3emnu 3anmcbiBalOT Ha cencmMmorpadax
(seismos — «3emna pgBwxetcaA», grapho — «nuwy»).
Bymara, Ha KoTOpoK 3anncaHo ABuxeHue 3eMnu, HasblBa-
€eTCs CenCcMorpaMmmMon.

CyulecTByeT HECKONbKO LUKan, WCMonb3yembiX ANis
onpegeneHna cunbel 3emneTpsceHns. B Hawen crtpa-

5 He npumeHsieTca 12-6annbHasa wkana Puxtepa. OHa
Celicmozpagp Ha3BaHa B YecTb cericmonora PuxTepa.

Cwuna 3eMneTpsiceHust pasnuyHa B rMnoueHTpax u anuueHTpax. Cambl BbICOKUn 6ann
HabngaeTcst B rMNOLEHTPE, OH NOCTENEHHO YMEHbLLAETCS K aNUUEHTPY. Yem rnyoxe ru-
NOLEHTP, TEM MEHbLLE Cuna ToNn4Yka B 3ANULEHTPE 3eMNETPACEHMS.

Ewwé ogH1Mm 13 onacHbIX NPOLECCOB, NpoMCXoasaLmMX Ha 3emne, SBNSeTCa U3BepXXeHne
BYynkaHa. MoToku naBbl, packanéHHoro rasa, BOASIHOrO napa v Opyrux ropHbixX nopog w3
Heap 3eMnun NoAHUMAaKTCA Ha MOBEPXHOCTb M 06pa3yoT cBoeobpasHble hopmbl penbeda,
KOTOpble Ha3blBalOTCS BYJNIKAHAMM.

BynkaHbl OKa3bIBalOT OFPOMHOE BIIUSIHWE Ha NPUPOAY 3EMHOW MOBEPXHOCTU (KNMMmar,
penbed, NoA3eMHbIe BOAbI, MOYBbI, PACTUTENbHbI U XXMBOTHbLIA MUP) N Ha XO3SNCTBEHHYHO
AEeATeNnbHOCTb YenoBeka. B 4acTHOCTM, M3BEp)XEHUS BYNKAaHOB OKa3blBAlOT HeraTMBHOE
BMMSIHME Ha OKPYXXatoLLHO cpeay, KnMMmaT 1 300poBbe NoAen, YXyaLwaroT coumanbHO-3Ko-
HOMMYECKOE MOSNOXEHME.

-------------------------------------------------------------------------------------------------------------------

1. MNpouncxoasaT nu 3eMneTpsceHns B Mopsax n okeaHax? OBOCHyNTe CBOW OTBET. :
2. Y10 BbI MOHUMAETE NOL CENCMUYECKUMUN NOsicaMn? :

BynkaHuueckni kaHan

Ouar BynkaHa
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MPAKTUYECKOE 3AHATUE
TEMA 47. A3TOTOBJIEHME MAKETA BYJIKAHA

N3BepkeHne BynkaHa — OQHO M3 caMblX CTpaLLUHbIX ABMeHWi B npupoae. MNpu 3Tom npo-
Lilecce 3eMnsi TPSICETCS, NPOUCXOASAT B3PbIBbl, pa3fgatoTcs rPOXoYyLLne 3BYKW, B OKpY»Kato-
Lyt cpedy BblibpackiBaeTcs 6onblloe KONMMYecTBO nenna v ra3os. [1o3Tomy n3BepeHue
ByfikaHa MOXET NPeACTaBnATb CEPbE3HYI0 ONACHOCTb ANS XXMU3HWU U 340POBbs NoAen, Ha-
xoasawmxcs nobnunsocTtu. MaBepxeHnst BynKaHOB MOTYT ObITb KOPOTKUMU, NEPUOANYECKMM
N NPOAOIKUTENBbHBIMMY, B TO BPEMSI KAk HEKOTOPbIE BYFKaHbl MOFYT NMOMHOCTLIO MNOracHyTh.

=—

%

Kak nponcxoaut nssepxeHune BynkaHa? J

Uenb: caenatb Maket ByJIiKaHa.

Ham noHapobaTca
> raserta 1.

Mopsaok BbINOMTHEHNUA PabOThI
Y nnactukoBon €émkocTn ob6bémom 0,5 | Bbipe3aeTcs ropnblILKo, U EM-

» Genas bymara

> MJIaCTUKOBbIN
koHTenHep (0,5 n)

> HOXHULbI

> Knen

> Kren ong Mykm

KOCTb YCTaHaBIIMBAETCA Ha NOTHbIN KapTOH.

. Bymary dpopmata A4 paspesaloT HOKHULAMU Ha KYyCOYKU U MpUKrenBa-

HOT K NS1IaCTUKOBOWN 6yTbIJ'IKe.

. MaseTy paspes3aloT Ha KyCOUKM pa3HOro pasmepa 1 NpuKneunsaroT no-

Bepx 6enon Gymaru K naacTMKOBOW OyTbINIKE C MOMOLLbH MY4YHOIO
Knes.

(ana cknevBaHus 4. Yto6bl MakeT 6bin NPOYHbIM, ra3eTa HaKNemBaeTCs B TPU COS.
KyCOYKOB ra3eTbl) 5. MNocne Toro, kKak MakeT BbICOXHET, MOBEPXHOCTb Benon Gymarun 3akpa-
» KyCOK (haHepbl Unu LUMBaeTCs B BUAE ByrkaHa.
XECTKOro KaptoHa | 6. Y Bac JOSMKEH MOMyYMTbCS MaKeT ByfikaHa C OTKPbITOW BHYTPWU HEro
NNacTUKOBOW EMKOCTbIO.
7. TonoxuTte B 3Ty NNAcTUKOBYHD EMKOCTb 4 YalHble JTOXKKW MULLEBOW

coAbl, 2 CTONOBLIE FNTOXKW MULLLEBOIO KpacuTternda n ykcyc.

an/IMe‘-IaHI/Ie. D,ep)KI/ITer nogarnblie OT MaKeTa BYyJiKaHa BO BpeM4dA ero

N3BEPXKEHUA.

1. Kakne 13 Hanbomnee akTMBHbIX
BY/IKQHOB Ha 3emrie Bbl 3HaeTe?

2. Yto Takoe rensep? B kakux
pavioHax OHW pacnpoCTpaHeHbI?
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TEMA 48. TUAPOCOEPA N EE YACTU

1. Kak npoucxoauT KpyroBopoT BoAbl B npupoae?
2. Kak Ha3blBaeTCs camblin 60MnbLLON OKeaH?

M'mppocdepa (rped. hydro—«Boga», sphaira—«cdepa»)—
BogHasa obornoyka 3emnun. OHa coCTOMT M3 BOLO OKeaHa,
CyLIM 1 aTMocdepbl.

B rugpocdepe Boga HaxoguTcsa B TPEX arperaTHbIX COC-
TOSHUAX: B TBEPAOM (N€A), Knakom, razoobpasHom (nap). 0.2%

CnnowHasa BogHas obonodka 3eMHOro Lapa HasbiBa- !
etca MupoBbIM OKeaHOM, Ha KOTopbIi npuxoantcsa 96,5%
Boabl rmgpocdepsl. MNnowaas MunpoBoro okeaHa pasHa
361 MnH km?, OH COCTOMT M3 OKeaHOB, MOpPeWN, 3an1MBOB U
NpOnMBOB.

OkeaHbl — KpynHerwwme Yactu M1poBOro okeaHa, oTnmyaroLLmMecs Apyr oT gpyra reorpadou-
YECKMM MONOXEHNEM, reONnorMYeckMM CTPOEHMEM 1 Buonorndeckummn ocobeHHocTamu. Mupo-
BbIX OKeaHOB YeTbipe: Tuxuii, ATnaHtndeckmn, Muguickmnii n CeepHbin JleaoBUTLIN OKeaHbI.

Mops — 9TO 4acTb OKeaHa, OTAENEHHasi OT OKeaHa CylUen MM MOOHATbIMU yYacTKamm
CyLLUX OCTpOBaMW, NOSTyOCTPOBaMMU U NOABOAHBLIM pernbedoMm.

3anuBbl — 3TO Hernybokne yyacTku OKeaHa,
Mopewn 1 03ép, rmyboko Baarowmecs B cywwy. Hanpu-
mMep, beHranbckui 3anus., MNepcuackun 3anue n ap.

MponuBbl — y3kMe BOAHble Mpoxodbl, Coeau-
HAoWWe OBe Oonbline YacTu OkeaHa, Mops Unn
o3epa. Hanpumep 'mbpantapckui
nponue, nponue Jla-MaHw n ap.

Penbed oHa okeaHa noBTO-
pseT penbed CyLUM C TakKnmu
K€ HEPOBHOCTAMMW.
= Penbedp agHa Mwuposo-
ro oKkeaHa AOCTaTOMHO CMOXHbIM. OH COCTOUT U3 TakuxX KpPyMHbIX &
copm, Kak maTepukoBasi OTMeENb (Lenbd), MaTEPUKOBLIA CKMOH, =i’
noxe OKeaHa, CpeOMHHO-OKeaHudeckne xpebTbl U rnybokue
BraguvHbl.

Mupoeoli
okeaH 96,5%

BoOsHsie napel 8
ammocgpepe 0,2%

CyxonymHele 800bI 3,48% ]

BynkaHuueckuli ocmpos
Iny6okas

Lllens
é Ocmpos okeaHckas enaduHa
LT

oKeaHa
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OkeaHbl OTAeneHbl OT CyLM MENKOBOAHOW MOrocomn,
Ha3blBAeMOW MaTepuKoBOM OTMENbI unu wenbgom. Eé
rnybuHa He npesbiwaetr 200 m. YyacTtkm ¢ rmybuHamm ot
200 po 2500-3000 wm™meTpoB HasblBalOTCA MaTepUKo-
BbIM CKIMOHOM. Hwe CKnoHa HaudMHaeTcsl OkeaHu4ecKkoe
noxe. na noxa okeaHa XapakTepHbl CpeanHHO-OKeaHu-
yeckme xpebTbl, ByrnKaHMYeckme ropbl, BNnaguHbl, paBHMHbI
n nnarto.

mybuHa mMopen n OKeaHOB U3MEPSIETCA C MOMOLLbHO
npubopa 9xonot. B CTOPOHy OkeaHa MM MOpsi OT 3XOSO0-
Ta HanpaensAT 3BYKOBbIE BOSHLI. 10 BpeMeHu, 3a KOTOpoe 3ByKOBas BOSHA
AOCTUraeT JHa OKeaHa UM Mops 1 BO3BpaLLlaeTcs, onpeaenstoT rinyouHy.

CkopocTb pacrnpocTpaHeHus 3Byka B Boge coctaenseTr 1500 m/s, TO ecTb 3BykoBas
BOIHa npoxoauT B Boge 3a 1 cekyHay 1500 m.

Hanpumep, ecnun n3BecTHo, YTO 3ByKOBasi BOSIHA JOCTUraeT AHa 3a 3 CekyHAbl, TO rnybuHa
onpeaensietca crnegyrowmm obpasom: 3 s » 1500 m/s = 4500 m

CnepoBatenbHo, rmybuHa mopsi pasHo 4500 m.

UccnepoBaHue. N3rotoBrneHne makeTta pevHoro 6accenHa.

Ham NMopsaaok BbINOMIHEHNA PaboThbI
noHapob6aTca
> KapTOHHas 1. BblpexbTe KyCOK KapTOHa HYXHOro pasmepa, 4Tobbl HapucoBaTb Ha HEM
Bymara peyHon BacceniH.
> neHonnact 2. 13 neHonnacTa caenante oopmy ropsbl.
> Knen 3. MNpuknente eé K KapTOHY.
> Kpacku 4. Packpacbte popmy ropbl Ha KapTOHe B COOTBETCTBYHOLUMW UBET, a
> Kuctn Ans PaBHUHHYIO YacCTb — B 3EMEHbIN.
Kpacok 5. Hapucyinte peky 1 HECKONbKO €€ NMPUTOKOB.
: :aﬁ:;':z'-: 6. HapucyiiTe ycTbe (MecTo BrnafeHus) peku B ApYroi BOAHbIN OGBLEKT.

1. KakoBbl cxoacTBa 1 pasnuund penbeda Ha CyLle 1 Ha AHe okeaHa?
2. Hangute rmy6buHy mMops, eCnv n3BecTHO, YTO 3BYKOBasi BONMHA, MOCMaHHas OT 3X0oroTa,
AOCTUraeT MOPCKOTo [iHa 3a 2 CeKyHAbl.

---------------------------------------------------------------------------------------------------------------------
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TEMA 49. CTPOEHUE ATMOC®EPDI

@ 1. Kak Bbl AymaeTe, kakoe 3Ha4yeHue nveet atmoctepa?
2. 3 kaknx rasoB coctouT atmocdepa? :

78% a3sot

- [@a3oBbLIVM cocTaB aTMOCdEpbI CneayoLmi:

78% a3oTa, 21% kucnopoga u 1% apyrvx rasos.
Kpome atoro, B aTMoccepe NpuUcyTCTBYIOT BOASAHbIE
napbl, NbINbEBbIE YaCTULIbI.

'fﬂ"*‘"'

1% apyrux
rasos

3HauyeHune atmocdepbl ans 3emMnu:

* OHEM aTMocdepa 3aluMLIaeT MOBEPXHOCTb 3eMin OT CUMbHOIO HarpeBaHus,
a HOYbIO — OT CUSTbHOIO OXNaXAEHNS;

* 3aliMLaeT oT ynbTpadUoreToBbIX Myden ConHua;

* 3awmaeT 3emno OT nonagaHus B HEE METEOPUTOB: METEOPUTHI, NETALLME Yepes
atmocdepy € OOnbLIO CKOPOCTbIO, paspyLlalTCa 3a CYET TPEHUS U Cropator.
Mbl 4acTo Ha3bIBaeM 3TO SBNEHME «3Be3da nposietenay;

e atmocchepa BNUSET Ha nepepacnpendeneHne ConHeYHoro Tenna Ha 3emne,
obecneymBaeT yMEPEHHOCTb KNMMarTa;

» obecneynBaeT CyLLEeCTBOBAHNE OPraHNYeCKOM Xn3Hn Ha 3emne.

3eMHas Bo3ayLHas oboroyka umeeT TonwmnHy okorio 2000 km. Ho coctaB, Temneparypa,
NNOTHOCTb BO3A4yXa Ha pa3HbIX BbICOTax OTAMYalOTCa Apyr OT Apyra. [loatomy atmocdepa
pasgeneHa Ha HeCKOMbKO CroEB.
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10 000 km

Tponoccpepa — (rpey. tropos —
«BpalLaloLWUNCa»,  «U3MEHSHLWMN-
CSA») HWXHUA Ccrion atmocdepbl.
CpeaHsasa TonwuHa 10—11 km, Ha no-
niocax oHa coctaensieT 8-9 km, a Ha  2k3ocdepa
akBatope Ao 18 km. OcHoBHasi mac-
ca BOASHbIX MapoB B BO3AyXe Haxo-
ANTCA B 3TOM Croe, 34ecb e obpa-
3ytoTca obnaka, BbinagalT ocagku,
XMBYT XuBble cyulectBa. C NogHATK-
€M BBEpX B 3TOM Crioe Temnepartypa
NnoHmXxaeTcs B cpegHemM Ha 6 °C Ha
kaxable 1000 m.

CrtpaTtocdepa (rped. stratum —
«CNoWny») — cnon Hapg Tpornocdepon.
BepxHsasa rpaHMua HaxoguTcs Ha Bbl- Mesocdepa 85 km
cote 40-50 km. Temnepatypa B HUX-
HUX Cnosax cTpaTocdepbl COCTaBNsAET
ot —45 °C po -75 °C. Ho no mepe
NPOABMXEHMS BBEPX BO3QyX Nporpe-
BaeTcsa u nogHumaetca go +10 °C.

Me3ocdepa, Tepmocepa n K- il .
3occpepa (0T rped. mesos — «cpepn- Tponocgepa %\\ 20 km
HUM», therme — «Tennbiy, exos —

«BHELLUHUNY») — BEpXHWe cnou ar-
Mocdepbl. B HUX BO34yx CTaHOBUT-
Csl paspexeHHbIM u bGnarogaps no-
CTyNawLWmMM KOCMUYECKUM  Nyyam
3NEeKTPonpoBoAHbIM. IMEHHO B 3TUX
cnosix atMmocdepbl BO3HUKAOT siBMe-
HUS NONSAPHOrO CUSIHUS U «3BE3OHbIX

noXxaoen».

Tepmocoepa
690 km

=

Crpatocodepa

Co3anaHue maketa atTMocepHbIX CIOEB

Ham noHapobAaTca Mopsaok BbINOMTHEHUA PabOThI

» KapTOHHas bymara | 1. HapucynTe Ha kapToHHOM Bymare cbopmarta A4 3eMHOM Liap.
dopmata A4 2. BblpexbTe 13 KapTOHHOM Bymaru cron atmocdepbl, packpackte X U

> Kneu pacnonoXxuTe B TaKOW NOCNeoBaTeNbHOCTU, Kak MOKa3aHo Ha PUCYHKEe

> Kpacku BblLLE.

» KUCTM Ans Kpackn | 3. K kaxxgomy Cnoo npunuwimTe BbICOTY U TeMneparypy.

> HOXHULbI 4. OnuwnTe, Kakme ABMeHNs NPoncxoanT B Cnosix atMocdepsbl.

> niMHenKa 5. ObcyauTe pesynbratbl paboTbl B rpynnax.

------------------------------------------------------------------------------------------------------------------

1. Kakne gakTopbl 3arpasHa0T atmocdepy? ;
2. MOXHO nn BCTPETUTb B aTMOCdepe aneMeHTbl 3€MHOWN KOpbI? :

---------------------------------------------------------------------------------------------------------------------
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TEMA 50. JABJIEHWE BO3AYXA

1. MNoyemy BaXXHO n3y4yaTb AaBrieHne BO3ayXa U ero UsSMeHeHus?
@ 2. loyemy npu NoabEME Ha BbICOTY Yy HEKOTOPLIX JIOAEN MNOSIBNAETCHA rOfOBO-
Kpy>XeHune?

Bo3bMéM MeOuLMHCKMI WnpuL U, CMyCTUB MOpLUeHb OO0 KOHuA, MOorpysvMm ero KoHew
B Boay. Korga Mbl Ha4HEM NoAHMMATbL MOpPLUEHb, BoAa Takke NogHMMETCs 3a HuM. Jaxe
rnocrie TOro, Kak LunpuL M3BrevYéH M3 BOAbl, BOAA W3 Hero He BbinuBaetcd. [loyemy
Tak npoucxoaut? Beab Boga Taxenee. [leno B TOM, YTO BOAA He BbINMBaAETCA M3 LINpuUua
n3-3a aTMocepHOro AaBrneHus.

ATmMocdepa BO3OeNCTBYeT Ha Bce npea-

METbl U OpraHuM3Mbl Ha MOBEPXHOCTM 3emnn

4 C onpegenéHHon cunon. [asneHve Bo3gyxa

Ha NOBEPXHOCTb 3eMSfiM U Ha Bce NpeaMEeThI,

HaxoOswMecs Ha HeW, Ha3blBaeTcd armoc-

depHbIM gaBneHvemMm. Bosgyx Bo3geuncTByeT

Ha 1 cm? 3eMHON NOBEPXHOCTU cunomn Bonee

1 kg. Yenosek He owyuwaetr Ha cebe aTtmo-

cepHOro faBneHuns, Tak Kak OHO ypaBHOBELLI-
BaeTCs €ro BHYTPEHHUM AaBMEHNEM.

B 1643 rogy 3.Toppuuennu cosgan npubop
AN U3MepPEHNst faBneHnsa Bo3ayxa — PTYTHbIN
GapomeTp 1 onpegenun atTMocdepHoe aasne-
Hue.

HopmanbHoe atmoccpepHoe AaBneHuve —
9TO AaBneHue BO3ayxa Ha ypoBHE MOpsi, npu
Temnepatype Bo3agyxa 0°C. ATmocdepHoe aas-
neHne npu 3ToM paBHO 760 mm pT.CT.

1000 km

CmeknsHHas mpybka

Ecnu OasneHue

( pacmém, pmyme

[NaBrneHne BO3ayxa WU3MepsieTcs npubopom, Bakyym 1~ 6 Ko/IoHKe maioke
nodHUMaemcs.

HasblBaeMblM 6GapomeTpom (baros — «g8ec», 17 Wi 1 EERRRRREEEEEE LR

«0asrieHue», metreo — «UsMepeHuUe»). Ecnu daenerue
CHUXXaemcs, pmyme

Mo Mepe BO3BbLILWEHUS HaL, NOBEPXHOCTLIO 8 KOJIOHKE Makoke

3eMnn aTMocepHoe [aBrieHne YMeHbLUAeT-

onyckaemcs. :

cs. OTO CBSI3aHO C TEM, YTO YEM Bbille BO3- Rty GRELEELELELELELED -
AyX Hag 3eMnéun, TeM MeHbLUE ero NroTHOCTb. Beicoma
bnarogaps atomy yepes kaxaple 10 m nogbe- pmymHozo
Ma Haj, ypoBHeM Mops aTMocdepHoe AaBrie- cmoba,
HWe nagaeT B cpegHeM Ha 1 mm pT.CT. 8 mm

Kak onpegenuTb [OaBrfeHne BbICOTbI, Ha
KOTOPOW Bbl cTOUTE? U S
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MN3meHeHne paBneHus BO34yXa B 3aBUCMMOCTU OT BbICOTbI

/-f’
560 mm
pm.cm

2000 m-4--—----B) .

760 mm pm.cm.

740 mm pm.cm.

Hanpumep, ropoa TawwkeHT pacnonoxeH Ha BbicoTe 400 m Hag ypoBHEM MOpS.
Onpepgenum, 4yemy ByaeTt paBHO aTMOocepHOe AaBrieHne B TallKeHTe npu Temnepartype
Bo3ayxa 0°C.

M3BecTHO, 4TO aTMOChepHOe gaBreHne ymeHbLluaetTcs Ha 1 mm pT.cT. kaxable 10 m no
Mepe yBeNUYeHNs BbICOTbl. 3HAYNT:

10 m -1 mm pT. CT.
400 m —x
_ 400 mx 1 mm. pT. CT.
B 10 m

=40 mm pT. CT.

N3BecTHO, 4TO aTMocdepHoe fasneHue npu Temnepatype 0 °C Ha ypoBHe Mopsi
coctaBsndet 760 mm pt1.cT. Ecnn 760 mm pT. cT. — 40 mm pT. cT. = 720 mm pT. CT.

OTBeT: npu Temnepartype Bosgyxa 0 °C B ropoge TalkeHTe aTMocepHoe faBreHne
paBHO 720 mm pT.CT.

AKcnepuMeHT: HabnaeHe 3a M3MeHeHNeM aTMOCHEPHOTO AaBMNeHMs

Ham noHapobaTca NMopsaaok BbINOMIHEHNA PabOoThI
» chnakoH ¢ 1. Hanente Bogy B YawkKy 1 ByThbINIKY 40 MOSIOBUHbI.

GecLBETHbIM Krneem 2. Coenanite n3MepuTernbHyto neHTy nd ymarm (10 cm) v npuknen-
> Knen Te eé cKoTYeM K ByTbInke.
bl 3. 3akpoMnTe roprbIWKo BYThINKM GOMbLUMM NanbLeM U, OCTOPOXHO
" :gﬁsaﬂ Symara NepesepHyB, OMyCTUTe Ha HO YalLKi.
» pyuKa 4. YBepuTe nanevy, ¢ roprbilika 1 OTKPONTE TakMm ob6pas3om OyThbInKy
> NYHEeNnKa = o 5
> NeHTa 5. Cnegute 3a M3MeHeHUsIMK BoAbl B OyThbInKe 1 caenavte BbIBOA.
> CKOTY

ﬁ 1. Kakne paktopbl MOryT BANATL Ha U3MEHeHMe aTMOCcepHOro AaBneHna? 3
2. Onpegenute aTtMoctepHoe aaBneHne Ha BeplunHe ropbl BbicoTon 2000 m,
€eCcnu aTMocgepHoe AaBrneHne Hag ypoBHEM MOpS paBHO 760 mm pT. CT.
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TEMA 51. TEMNEPATYPA BO34YXA

@ 1. MNo4yemy BaxHO n3y4aTb N3MEHEHNE TeMnepaTypbl Bo3gyxa?
2. Moyemy B MOMSPHbIX paroHax KPYrMbi rof XONOAHO, a B 3KBATOpUasbHbIX — :
Tenno?

Mog Temnepatypou Bo3gyxa MOHMMaKT TO,
HACKONbKO BO34yX Harperncsa unu cran XonogHolM. Tem-
nepatypy Bosgyxa U3MepsitoT C MOMOLLbI0 TEPMOMETPa.
Ha meTeoponornyeckmx craHumax TepMOMeTp MoMe-
LaeTcsa B cneumanbHbli METEOPOSIONMYECKUA  ALLIKK.
OH ycTaHaBnvBaeTCs Ha BbICOTE 2 METPOB Hap, NoBepX-
HOCTbIO 3emnn. Bosgyx B fAwmke AOormkeH cBobogHO
LMpKynnpoBaTh. [1Bepb fAlmka gormkHa bbiTb obpalleHa
Ha ceBep, TaK Kak COfNMHeYHbI CBET He JOIMKEeH nonagartb
Ha TepMoMeTp.

Ha wmeTeoponornyeckux craHuusx HabnwogalT 3a
COCTOSIHMEM MOrodbl, B TOM 4ucrie 3a Temnepatypou
BO3ayxa, namepsisi eé kaxagble 3 yaca (8 pas B CyTKu).
3atemM, cyMMuUpys, onpeaensitoT CPeaHIo TeMneparypy
Bo3ayxa. [1ns aToro Bce pesynbraTbl HAOMOAEHNN 3a CYyTKM CyMMUPYIOTCA U AendATcs Ha
YNCIO N3MEPEHUI, KOTOPbIE MPOBOANIINCH B TEYEHME CYTOK.

CpeaHecyTo4yHasi Temneparypa

Hanpumep, nycTb pesynbraTbl CyTOYHOMO HabMnoaeHNs B Kakor-nnbo MecTHocTu ByayT
crneayroLwmmm:

Bpewms 06:00 |09:00 |12:00 15:00 18:00 [21:00 |[24:00 |03:00
Temnepatypa |+4°C |[+9°C |+14°C |+18°C |+10°C |[+5°C |+3°C |+1°C

+4°C+9°C+14°C+18°C+10°C+5°C+3°C+1°C=+64°C;
+64 °C : 8 = +8 °C.
CnepoBaTenbHo, cpeaHecyTodHas Temneparypa paBHa +8 °C.

CpegHemecsiyHasa Temnepartypa Bo3gyxa

YT06bI HaNTK CpegHEMECSYHYIO TeMMepaTypy Bo3ayxa, CIoXXUTE CPEAHECYTOYHbIE TEM-
nepaTtypbl Mecsia U pasgenuTe Ha Yucro AHen B Mecsue. Hanpumep, Mbl onpegensiem
cpegHee 3Ha4YeHWe TeMmnepaTypbl B MapTe:

0°C+1°C+3°C+5°C+7°C+4°C+2°C+3°C+6°C+6°C+7°C+9°C+8°C+
+11°C+15°C+14°C+13°C+12°C+12°C+10°C+14°C+16°C+17°C+15°C +
+16°C+16°C+17°C+18°C+19°C+22°C + 23 °C = +341 °C;

+341 °C : 31 =+11 °C.

CnepoBaTtenbHo, cpegHemMecsayHas TeMmnepartypa maprta coctaesnsiet +11 °C.
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CpeaHerogoBas Temneparypa

[na onpegeneHnsa cpegHerogoBon TemnepaTypbl BCe CpeaHeMecsyHble TemnepaTtypbl
3a rog, CyMMUPYIOTCH, a NOYYEHHYO CyMMY AendaT Ha 12 (Konn4ecTBO MecCsAueB B rogy).
Hanpumep, onpegenum cpegHerogoByo TemMnepaTtypy MECTHOCTMW.

Moonies | COSMEMSCRME | poony | Chemmmec
AHBapb -3°C Nionb +28 °C
®eBparnb +5°C ABryct +22 °C

MapTt +11 °C CeHTAa6pb +18 °C
Anpenb +16 °C OkTa6pb +11 °C

Man +20 °C Hos6pb +6 °C

MioHb +23 °C Hekabpb -1°C

(-3°C)+5°C+11°C+16°C+20°C+23°C+28°C+22°C+18°C+11°C+6°C+
(=1°C)=+156 °C +156 °C : 12 = +13 °C.
CnepoBatenbHO, cpeaHerogoBas TemnepaTypa pasHa +13 °C.

Mpn nogbéme B Tponocgepe Temnepartypa Bo3ayxa noHmxkaetcs Ha 6 °C yepes kaxgble
1000 m. Ecnu Temnepatypa Bo3gyxa coctaenser +16 °C Ha noBepxHOCTU 3eMinn, Yyemy
Oynet paBHa TemnepaTtypa Bo3gyxa Ha BepLunHe ropbl Bbicoton 2500 m?

1000m -6 °C

2500 m — x 6000 m
_ 2500mx 6°C _ o
= oo 15°C 5000 m

4000 m

+16°C-15°C=+1°C
3000 m

OTBeT: Ha BepLUNHE ropbl
Temneparypa Bosayxa byget
pasHa +1 °C.

2000 m

1000 m

1. Kak reorpacumyeckas wmporta MECTHOCTM BIIMSIET HA UBMEHEHNE TemMnepaTypbl?
2. MNoyemy B Tponocdepe Temnepatypa Bo3gyxa C BbICOTOM NOHWKaETCca?
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.

NMPAKTUYECKOE 3AHATWUE
TEMA 52. ONPEAENEHWNE CYTOYHOW N TOAOBOM

CyTouyHas Temnepartypa

E

AMOANTYAbl TEMNOEPATYPbl BO3AYXA

Pesynbratbl HaOMOAEHWA 3a CYTOMHOM TeMnepaTypon Ha TeppuTopuu MpuBeLEHbI
B Tabnuue Hwxke. HapucyiTte rpadmk 3aBUCMMOCTI TeMMepaTypbl OT BPEMEHU CYTOK.

Bpewms

06:00

09:00

12:00

15:00

18:00

21:00

24:00

03:00

Temnepartypa

+4°C

+9 °C

+14 °C

+18 °C

+10 °C

+5 °C

+3 °C

+1°C

[ns nocTtpoeHnsa rpaduka BblHMEPUMBAIOTCSA OCU
KoopaumHaT. Ha BepTukanbHOW OCUM pasMeLlarTcs .
3HayeHna TemnepaTypbl, HA rOPMU3OHTaNbHOMN — Bpe- e
MSi CyTOK. Ha OCcHOBaHWKM AaHHbIX Tabnuubl CTPOUTCH

rpadouK N3MEHEeHUs1 CyTOMHOM TemMnepaTtypbl.

Hwke npveBegeHa Tabnuua cpegHeMeca4yHoOn TeM-
nepatypbl B TedeHune roga. Hadepute rpaduk 3aBu-

CMMOCTW TemnepaTypbl OT BPEMEHU B TEYEHUE roaa.

°Cc

TEMMEPATYPA,

6:00

9:00 12:00

15:00 18:00

21:00 0:00 3:00

CpenHemecsiu- CpegHemecsiu- BPENA
Mecsubl Hble Mecsubl Hble
TemnepaTypbl TeMmneparypbl TemnepaTypa Bosgyxa Koneo-
AxBapb -3°C Wionb +28 °C netca B TeyeHWe CYTOK M ropa.
deBparnb +5°C ABryct +22 °C Bbino  yctaHoBneHo, 4TOo camas
MapTt +11 °C CeHTa6pb +18 °C BbiCOKass Temnepartypa BoO3gyxa
Anpenb +16 °C OkTA6pb +11 °C Habniogaetcs gHém mexay 14 n 15
Mawn +20 °C Hosabpb +6 °C yacamu, a camast HU3kasa — nepep
oHb +23 °C [ekabpb -1°C pacceeToM. PasHunua mexay camoun

BbICOKOM W CaMOW HWU3KOW Temne-
paTypon BO3dyXa B TeYEHME CYTOK Ha3blBAETCA CYTOYHOW aMniMTyaou Temnepatypbl
Bo3ayxa. YUtobbl HaNTK €€, OT BLICOKOW TeMMNepPaTypbl BblYUTAIOT YACITOBOE 3HAYEHNE HN3-
Kown Temnepartypbl. Hanpumep, ecnu camas Bbicokasi Temnepartypa Habntoganacs +18 °C,
a camas Hu3kasi Temnepartypa +1 °C, To cyToyHas amnnnTyda Bo3ayxa paBHa:

+18 °C - (+1 °C) =17 °C.

PasHuua mexgy camon BbICOKOW M CaMOW HU3KOW Temnepatypou Bo3gyxa B TevyeHue
roga HasblBaeTCcs rogoBOM aMnnuUTyaou. Hanpumep, camasi Bbicokas Temneparypa, no
AaHHbIM Tabnuubl, 6bina +28 °C B none, a camas Huskasa -3 °C B aHBape. [ogoBas amnnu-
TyAa TemnepaTtypbl BO34yXa paccynTbiBaeTCA criegyrowmm obpasom:

+28 °C—-(-3°C)=31"°C.

CrnepoBaTenbHo, rogoBas amnnutyga Temnepartypsl pasHa 31 °C.

'ﬁ Pesynbrathl HAbnNAeHMS CyTOYHOM TeMMNepaTypbl NpuBeAeHbl B Tabnuue Huxe. Ha-

YyepTuUTe rpaduK 3aBMCMMOCTU TEeMNepPaTypbl OT BPEMEHU CYTOK. '

Bpems 06:00 09:00 12:00 15:00 18:00 21:00 24:00 03:00
Te:-/l;peapa- 1°C +3°C +9°C | +14°C | +7°C +2 °C 0°C -4 °C
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TEMA 53. BUOCOEPA

@ 1. Kak pactuTenbHbIN U XXMBOTHBLIN MUP BAUKAKOT APYr Ha apyra?

2. OT Kaknx pakTopoB 3aBUCUT pacnpoCTpaHEHUE XMBbIX OPraHN3MoB B npupoae?

Buocdepa (rpey. bios — «kn3Hb», sphaira — «cchepa» )—
oboro4yka Halen nnaHeTbl, HacerneHHas XUBbIMW OpraHn3-
MaMun. B Heé€ BXOOAT HWXHUI CNon aTMocdepbl, BEPXHAS
yacTb nutocdepbl U BcA rugpocdepa. TonuwmHa OKOMo
30-40 km.

CambIM rmaBHbIM oTnvynem Buocdepbl oT apyrmx obo-
noyek SIBNSAETCS Hanuymne B 3TOM CPELE KMBbIX OPraHM3MOoB
(pacTeHun, MMKPOOPraHM3MoB, XXUBOTHOrO Mupa). Yenosek
Takke XXUBET B 3TON 060N0YKe.

Ha 3emne xwuBble opraHmM3mMbl pacnpegeneHbl HepaBHO-
MepHo. Mpu nccrneqoBaHMsX yYEHbIMU YCTAHOBIIEHO, YTO
HanbonbLlee KONMYECTBO UX NMPUXOANTCA Ha KBaTopuasb-

Hble LWIMPOTHI (BraXHble 3KBaTopuarnbHble rieca). XKusble opraHusambl Hanbonee pacnpo-
CTpaHeHbl Ha NOBEPXHOCTU CyLUN N B BO3ayXe Ha BbicoTe A0 150 m, B noyse, Ha NoBepx-
HOCTHbIX BOAaX OKeaHOB 1 MOpeN 1 Ha yvacTkax rnybuHon go 150 m.

MpupoaHble 30HbI — KPYMHbIE MPUPOAHbLIE KOMMIEKChI CyLluu, oTnu4varomnecs apyr ot
Apyra Knumartom, noyYBOW, pacTUTENbHbIM U XUBOTHbIM MUPOM. M3-3a HepaBHOMEPHOro
pacnpegeneHns Brarv n Tenna npupoaHblie 30Hbl B OCHOBHOM YepeayroTca OT 3KBaTopa K

nositocam. [laBante no3HaKOMUMCS C NPUPOLON 3TUX 30H.

i
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[T NycTbinm ApkTvkn 1 AHTapKTUAbI [ Necoctenm u crenn [

1 Tynapa u necotynapa [ Cy6rponuueckue o
|:| Tavira peakonecba N KyCTapHUKn

[ CMewaHHble 1 WwrpokoaucTeeHHble | [OAYNYCTbIHA U MyCTbIHM .
neca

______________

CaBaHHbI 1 peakonechba
BnaxkHble 3KBaTOpMasibHble 1ecCa

Ce30HHbIe BlaXHble Tponnyeckne
Nieca

O6.1acTh BbICOTHOW MOACHOCTU
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30Ha BRaXHbIX 3KBaTOpuasribHbIX JECOB.
K aTon npmpogHon 30He OTHOCATCS TeppuTopuu,
npuneratoLme no obe cTopoHbl akBaTopa. Cpea-
HEMeCsIYHble TemnepaTtypbl B 3TOM MPUPOLAHOMN
30HEe MpPaKTUYECKM OOMHAKOBbLI KPYIIbIA rog u
coctaBnaT +25 °C. [ogoBoe KonuyecTso ocaj-
koB npesbiwaeT 2000 mm, pacnpegenserca pas-
HOMEpPHO B TeveHue Bcero roga. [naBHas ocobeH-
HOCTb pacTeHU 3TOW 30Hbl — BEYHO3ENEHOCTb,
MHOIOSIPYCHOCTb M rycTopasmeLéHHoCTb. Ceso-
Hbl B 9TUX MECTax He YepeaytoTcs, Kpyrbla rog
TOJTbKO OAWH CE30H — JETO. 30Ha CEe30HHO-BNaXHbIX TPOMNUYECKUX
necoB. JTa 30Ha C ceBepa W tora OoKpyxaet
30HY Bra@XHbIX 9KBaTOpMarbHbIX necos. [Onga
9TOM 30Hbl XapaKTepHbl [4Ba Ce30Ha: BNaxHoe
Xapkoe neTo n cyxas >xapkas 3uma. [lpupo-
Aa NeToM HUYeM He OTNn4YaeTcsa OT npupoabl
30Hbl 9KBaTOpMarbHbIX flecoB. B 3acylwnusbin
Pty nepvoa AepeBbsa cOpachbiBalOT NUCTbS.

30Ha caBaHH W pegKonecun. JTa 30HA MPUMBbI-
KaeT K 30He CEe30HHO-BMaXHbIX TPOMUYECKUX NecoB.
CpegHemecsayHaa Temnepartypa +15..+ 32 °C. Ho
0CaJKOB BbliNagaeT Mano, B OCHOBHOM OHW NPUXOAATCH
Ha neTHne mecsubl. Tam, rge ce3oH goxaen anutea 8-9
MecsueB, pacnpoCTpaHeHbl BbICOKOTPABHbIE CaBaHHbI,
a rge 6 mecsaueB — TUNUYHbIE U ONYCTbIHEHHbIE CaBaH-
Hbl, TaM CYXOW CEe30H ANUTCA Aonblie (B OCHOBHOM
B panoHax, npunerarowmnx K nyCTbIHAM).

OTa 30Ha xapakTepuayeTcs OburmMem KpyrHbIX >Xu-

BOTHbIX. 30Ha nonynycTbiHb U NYCTbIHb. B Ccy6-
- TPOMUYECKNX, TPOMMUYECKUX N YMEPEHHbIX
nosicax MyCTblHW 3aHMMAKT OBLUMPHBIE
nnowagwn, ocobeHHo B Adpuke n Asuu.
Knumat cyxon u xapkui (cpegHemecsu-
Hasi Temnepatypa Bbiwe +30 °C), rogosoe
KONMMYeCTBO  OCaKoB  O4YeHb  Marno
(100-200 mm, BbINagaoT NPeMMyLLECTBEH-
HO B NEeTHME Mecsubl), CYUTaeTCA 30HOWN,
He ©oraton cTouHbIMM BogamMu. PacteHus
| pedkn M MPUCToCcoBneHbl K 3acyLUBbIM

b T SRS knumaTyeckm YCIOBUSIM.

3o0Ha necocteneun n crenen. OHa 3aHMMaeT
obwupHble nnowaam B CeBepHOM MonyLIapum.
O™ wwupotbl HKOXHOro nonywapusi 3aHsaTbl B
OCHOBHOM MOPSAMM M OKeaHaMu, NO3TOMY 34ecCb
ctenen mano. Tak Kak MoYBbl CTEMHOM 30HbI
NNO4OPOAHbI, B HacTosillee BpeMs 3Ta 30Ha
npakTU4eckn MnonHocTblo npeobpasoBaHa B
3eMINUN CENbCKOXO3ANCTBEHHOIO Ha3Ha4YeHNS.
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B 30He CcMelaHHbIX WU LKPOKOSINUCT-
BEeHHbIX JIeCOB 0CaJKOB CpaBHUTENbHO
oonbwe (B okpectHocTax 400-1000 mm).
3MMa [OO0BOMbHO XOnogHas, NneTo TEnnoe.
Bonbwasa 4yactb 3emenb 3TOM 30HbI MO-
KpbiTa LUMPOKONIMCTBEHHBIMU N XBOWHBLIMMW
necamu.

30Ha TyHApPbI U NEeCOTYHAPbI pacnpo-
CTpaHeHa MNpPeNMYLLECTBEHHO B CEBEPHbIX
panoHax EBpasum n CeBepHon AMepuKu.
JleTo npoxnagHoe u KOpOTKOe, a 3uMma Cy-
poBasa M npogormkutensHasa (7-9 mecsues).
[oQoBOEe KONMMYEeCTBO OCafKOB COCTaBndAeT
okorno 200—-400 mm. CpegHemecsiyHasa TeM-
nepatypa B uone +10...+13 °C, a B aHBape
noHmxkaetca ot — 10 °C go — 40 °C. y

30Ha apKTUYEeCKUX MYCTbIHb BKOYAET B ce0S MHOXECTBO OCTpoBoB B CeBepHOM
JlepoButom okeaHe u AHTapkTugy. B OCHOBHOM MoOKpbiTa cHeramu u nbaamu. Bosagyx
B 3TOM 30HE OYEeHb XONOAHbIA, U HU3KN TemnepaTypHbIA Nepuos ASIUTCA OYeHb AOSro.
Ocagkm BbinagatoT B OCHOBHOM B BUAE CHera.

MprpogHble 30HbI YepeayTCs He TONbKO OT 3KBATOpa K Moftocam, HO U OT NOOHOXUSA
ropbl K BepLInHEe. OTO Ha3bIBAETCH BbICOTHOW NOSACHOCTLIO.

ﬁ 1. Kak rnobanbHoe nameHeHne knumaTta BrvMsieT Ha rpaHuLbl NPUPOAHbLIX 30H? :
2. KakoBbl OCHOBHbIE NPUYMHbI BO3HUKHOBEHUS BbICOTHOM NOSACHOCTM? :

---------------------------------------------------------------------------------------------------------------------
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NOTUYECKWE 3AAAHNA NO ITNABE

1. Wep3og Habniogan 3a nonétom
13 UNNIMMHaATOpPa caMonéTta, KOTopbIn
neten Ha BbicoTe 8000 meTtpos. Emy
CTano WHTEepecHo, Kakas Temnepary-
pa Bo3gyxa 3a 6optom. M3 NHTepHeTa
LLlep3og y3Han, 4To No mepe yBenuye-
HWSA BbICOTbI BO34yX B aTMocdepe cTa-
HOBUTCA ©onee paspexeHHbIM, U 3TO
NPUBOAUT K YMEHbLUEHWIO Tenna, pac-
NPOCTPAHSIOLLErocsl OT MOBEPXHOCTU
3emnu, n 4To Yepes kaxable 100 meT-
pOB BbICOTbI Temnepartypa Bo3gyxa B
cpenHem noHmxkaetca Ha 0,6°C.

Bonpoc 1. Ecnu Temnepartypa Ha noBepxHocTn 3emnu paBHa 10 °C, kakon Oyaet
Temneparypa CHapyxu camonéTa, Ha kotopom netut Lepsoa?

Bonpoc 2. Ecnn Ha BbicoTe 9000 meTpoB TemnepaTypa Bo3gyxa paBHa — 20 °C, yemy
paBHa TemnepaTypa Ha NOBEPXHOCTU 3eMnn?

2. Yepes kakoe BpeMs 3BYyK, MOCIaHHbIA 9XONOTOM, BEPHETCH, ecnu rybuHa okeaHa
coctasnset 4500 m?

A) 3 cekyHAabl B) 4 cekyHabl B) 6 cekyHq ") 7 cekyHA

Obpa3oBaHue
ob6nakoB u _
ocagkn S

3. Ha pucyHke nokasaHo Ha-
npaeBneHne YyCuUnMBarLLErocs
BETpa, KONMMYeCTBO OCagKoB U
cpeaHasa Temneparypa Bo3gyxa
Ha pasHbIX BbICOTAxX C KaXKaoW
CTOPOHbI ropbl. B kakom mecTte
BEpOSiTHEEe BCEro BO3HUKHOBE- yc"'”"'BB:Tf”‘W' A
HWe NecHown Yawm? P 25 oC

A) 1 mecto  B) 3 mecTo YposeHb

B) 2 mecto  I') 4 mecTo MopA

4. O4yeHb 4aCTO Ha BYNKaHMYECKUX nopogax obpasytoTcsi nopbl.
Kak aTo npoucxogut?

A) lMNMoka nopoga 6binia MArkon, HacekoMble OCTaBUNU B HEW MO-
Ao0OHble cneapbl.

B) Korga nopoga ocTbiBana, B HeM ocTaBanuch My3bipbKy rasa.

B) Korga nopoga 6bina msirkon, Ha HEE nonaganu Kannu goxas.

') Korga nopoaa ocTtbeiBana, Ha Heé nagann Merikme KameLuKu.




Pecnybnuka Y36ekuctaH pacnonoxeHa B LeHTpanbHou 4Yactu CpeaHen Asun, Baa-
nn OT Mopen 1 okeaHoB. 1o reorpadnUyecKoMy MOMOXKEHUIO OHA HaXOAMUTCS NPaKTUYECKU
Ha OQHOM LWIMPOTE C Taknmu ctpaHamu EBponebl, kak Vcnanusa, Utanus, Mpeumns. Y36ekun-
CTaH ABMNSIETCA OQHUM M3 ABYX rOCy4apCTB B MMPE, HE UMEIOLLMX NPSAMOro BbIXo4a K MOpPHO
(BTOpOE rocygapctBo — JIMxTeHWTENH), n onga Boixoga K MupoBomMmy okeaHy HeobGxoaMmo
nepeceyb TEPPUTOPUIO KaK MUHUMYM OBYX rOCYyAapCTB.

Mnowanb Pecnybnukn YsbekuctaH coctaBnsetr 448,9 Tbic. km? [lo cocTosiHUiO
Ha 2018 rog Hawa cTpaHa no pasmMepy Tepputopun 3aHnmana 55-e mecto cpeawm cTpaH
Mupa.

HaceneHnune Y3bekncrtanHa Ha 1 aHBapsa 2022 roga coctaBuno 35,3 MnH 4denosek. o
YMCNEHHOCTU HacerneHust Bxogut B Ton 50 cTpaH mupa.

AOMWHUCTPATMBHO-TEPPUTOPUANBHOE YCTPOMCTBO Y30ekucTaHa MWMeEeT creayto-
wyto cTpykTypy: Pecnybnuka KapakannakctaH, 12 obnacten u ropog TalKeHT. 3Tu
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agMWHUCTPATMBHO-TEPPUTOPUArbHble e4uMHULbI COCTOAT U3 PanoHOB, rOPOOOB, NMOCESIKOB,
Cén, knwnakoB 1 aynos. Ctonuua pecnybnukm — ropoq TallKeHT, pacrnonoXxeH B CeBepo-
BOCTOYHOM YacTu CTpaHbl.

1. F'opod TawkeHmM

2. AHOuXaHckasi obracme

3. byxapckasi obnnacme

4. ®epeaHckas obracme

5. [Ixu3akckass obrnacmb f
6. HamaHzaHckas obnacme |
7. Hasoutickasi obnacmp ~ *
8. KawkadapbuHckas obriacmb
9. CamapkaHOckasi obnacmb
10. CbipOapbuHckas obracme
11. CypxaHdapbuHcKkas obrnacmb
12. TawkeHmckas obriacme

13. Xopesmckasi obrnacmpb

14. Pecnybnuka Kapakannakcma

KpynHenwmmm ropogamm Y3bekmctaHa no YNCNEHHOCTU HaceneHus aBnaTCa TallKeHT,
Camapkang, HamanraH, Anguxkan, Hykyc, ®epraHa, byxapa, Kapun.

Y3bekuctaH rpaHnuuMt ¢ 5 rocygapcteamu. 10 KasaxctaH (Ha ceBepe wn 3anage),
Kbiprbi3cTaH (Ha ceBepO-BOCTOKE U BOCTOKe), TamkuKncTaH (Ha toro-Boctoke), AdpraHncraH
(Ha tore), TypkmeHucTaH (Ha toro-3anage). Obwas NPOTAKEHHOCTb rOCYAAPCTBEHHbIX
rpaHuy, coctaenseT 6221 km. Camas anvHHas rocygapcrBeHHas rpaHuiya ¢ KaszaxcraHow,
a camas KkopoTkas — ¢ AdpraHMcTaHoM (NpoxoauT no peke AMyaapbs).
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KAWKARAPS
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1. B kakom HanpaeneHun Y36eknctaH nmeeT Hanbonee ygobHbIv Bbixod Kk Mnposomy
oKeaHy?
2. Kakne otpacnu Y3bekncraHa 3aHMMaloT NMaupyoLimMe nosvumm B Mmpe?
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NMPAKTUYECKOE 3AHATWUE

TEMA 55. ABMUHUCTPATUBHO-TEPPUTOPUA/IbHOE
AENEHWE U TPAHULUDbI Y3BEKUCTAHA.
U3TOTOBAEHUE MO3AUKWN

Llenb: n3yu4ntb agMMHUCTpaTUBHO-TEPPUTOPUanbLHoe AeneHne Y3bekncrtaHa u rpaHuLbl
C OpYrMuK rocyaapctBamu.

Ham noHapobaTca NMopsaaok BbINOMTHEHNA PaboThbI
> MOSIUTUKO- 1. Ha nucte 6ymarn popmata A4 HadepTUTe NONUTUKO-
afMVHUCTpaTUBHasA agMVHUCTPATUBHYHO KapTy Y3bekmcTaHa.
kapTa Y3bekucraHa
> KOHTYypHas kapTa 2. BblpexxbTe N0 KOHTYpaM Kaxayr agMUHUCTPaTUBHO-TEPPU-
(aaMUHMCTPATUBHO- TOpUanbHY €ANHNLY U packpackTe B COOTBETCTBYHOLLME
TepputopuansHoe PUCYHKY LBETA.

aeneHuve Y3bekucraHa)

» Benas Bymara popmara A4 | 3. lNoanuwimTe Ha3BaHUA aAMUHUCTPATMBHO-TEPPUTOPUATTBbHBIX
> LIBETHbIE KapaHaaLun eanHuL,

> Knewn

> HOXHULLb 4. Bblpe3aHHble MakeTbl aMUHUCTPATUBHO-TEPPUTOPUATBHBIX

€OVHWL, HaKnenTe Ha KOHTYPHYIO KapTy.

5. o Kpasim roToBOM MO3auKM BMULLNTE Ha3BaHUA rocyaapcTB,
rpaHMyaLLmx Cc Hallen CTpaHoMN.

B npouecce npoBeaeHNs NPaKkTUYECKMX 3aHATUA YKPENNAOTCA 3HAHUSA O PACMONOXEHNN
aAMUHUCTPATUBHO-TEPPUTOPMANbHbLIX eauHuL Y30ekuctaHa, MNpUrpaHnyHbIX C Hallen
CTpaHOW rocyaapCTB U UX PacronoXeHUun.

ﬁ Mocne Toro, kak Mo3aunka 6yaeT rotToBa, BbIMOMHUTE CreayoLme 3agaHns: :
1. OnpegenuTte obnacTtn, pacnosioXeHHblE B CaMbIX BOCTOYHbIX M HXKHbIX YacTaX

Hallen CTpaHbl.
2. Kakvne agMuHUCTpaTMBHO-TEppUTOPMAnbHble eaunHuubl Y3bekuctaHa rpaHudar

C OAByMs rocygapcteamm?
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TEMA 56. NONYNAPHbIE NPUPOAHDIE
OBbBEKTbl HALWWEW CTPAHbDI

@ 1. YTO Bbl MOHMMAaETE Mof M3BECTHLIMU NMPUPOAHLIMU O6beKTaMmn?
: 2. Kak o6pa3syoTcs poaHuKn? :

B npupoge MHOro yHuKanbHbIX, KpacuBbIX U HEMOBTOPUMbIX
MecT. Takme MecTa HasblBaloT NaMATHUKaMuU npupoabl. K H1uM oT-

HOCATCS Mellepbl, Bogonaabl, POAHWUKXA, MHOTONETHNE AEepeEBbS U
MHOroe apyroe.

B Ys3bekucrtaHe Takke MHOro namsT-
HWUKOB MNpPUPOAbl, KOTOPble OXPaHSAIT-
ca rocygapctBoM. Mbl nos3HakoMumcs
C HEKOTOPbLIMU N3 HUX.

HonunHa MMansray — Tepputopmna B
TalwkeHTCKOM 06nactv, pPacnonoXeH-
Has BOONb peku Manbray, asnsawowencs
npPUTOKOM pekn Yatkan. B gonuHe ectb
Boaonaa, nagawwunm ¢ BbiCOTbl 38 m,
HECKONbKO nellep, apxeornornyeckme
NamMATHUKM U Gepé3oBble POoLLM, FAe MOXHO BCTPETUTb KUBOT-
HbIX, 3aHECEHHbIX B KpacHyto KHUry Y3bekuncrana.

Mewepa Tewunk-Taw — ogmH
N3 YHUKamNbHbIX NAMSATHUKOB HalLEn CTpaHbl, pacnosno-
XeHHbIn B CypxaHaapbuMHCKOM obnacTtu, Ha BbiCOTE
6onee 1500 m Hag ypoBHEM MoOps, B ropax barcyH.
3pecb Obiny HangeHbl OCTaHKM OPEBHUX XUBOTHbIX,
a B MecTax, 6nmskux K newiepe, — opyamsa Tpyaa
ApEeBHUX NOOEN.

YuHap B Canpobe — gpeBHee ae-
peBO BbICOTOM OKOro 26 m, BO3pacT
KoToporo coctasnset 6onee 900 ner,
HangeHHoe B cene Canpob CypxaH-
AapbUHCKOM obnacTu.

OT0 AepeBo HaxoamMTCAa Nog OXpaHou
rocygapctea Kak MamsaATHUK Mpupoabl,
B NpoLUNble BEKa B CTBOSE Haxoamnach
LUKOMa, 34aHue CenbCkoro CoBeTa,
ncrnonb3oBanocb Kak ©oubnuoTteka,
MarasuH.
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UcTtouHnk OMOHXOHa pacrnonoxeH B
ropax bancyH B CypxaHgapbe. OH oTnu-
yaeTcs cBOMMW LenebHbIMW CBONCTBaMM.
PooHukoBasi Boga coOepXuT roresHble
ANs 300pOBbSA YerioBeka 3fneMeHTbl. Ps-
AOM C WCTOYHMKOM TakXKe HaxoauTcs ne-
wepa OMOHXOH, U B 3TOM NeLepe MOX-
HO Habniogatb HeobblyHOE  sBreHue.
B camble xapkue netHue nepuoabl Temne-
paTypa BHYyTpU NeLlepbl AepXUTCS Ha YpOB-
He 5-6 rpagycoB MOpoO3a, a 3MMOW Ha ypOB-
He 20-22 rpagycoB Tenna.

2 I

B Yram-Yatkanbckom ocygapcTBeHHOM Ha-
LUMOHANLHOM MpUpoaHOM napke TaluKeHTCKoW
obnactu, Ha BbicoTe 6onee 1200 m Hag ypoB-
HEM MOPSl, pPacnonoXeHO YHUKanbHOe 03epo
YpyHrod. OHo cocTouT U3 BepxHero n Manoro
YpyHroya. OTn [Ba 03epa OTnuyalTca Apyr
OT gpyra pasmepamu, TemnepaTtypon BOAbI.
O3epo BepxHuit YpyHroy He nepecbixaeT gaxe
B NeTHWMn ce3oH. Ero Boga 6mpto3oBoro LBeTa.

ﬁ 1. Kakne ewé yHukanbHble NpuMpoaHble 06beKTbl, B3siTble NOA OXpaHy rocyaapcTea,
KPOME BblLLENEpPEeYNCEHHbIX Bbl 3HaeTe?
2. Kaknum ycnoBHbIM 3HakoM 0603Ha4aloTCcs Ha kapTax NaMsTHUKU Npupoabl?

---------------------------------------------------------------------------------------------------------------------

ecccccce®
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TEMA 57. 3ALLMTA NNPUPOAHBIX ObBEKTOB
HALIEWN POAUHDI

@ 1. Kakune Tepputopum 6epyTcs nog oxpaHy?
: 2. C xakou uenbto co3gaHa KpacHas kHura?

3aamuHcKuli HaYUOHAIbHbIU NpUupOOHbILU NAapK

B Hawewn cTpaHe co3aaHbl 0COD0 OXpaHseMble NPUPOLHbIE TEPPUTOPUM ANS COXpaHe-
HUSA YHUKaINbHbIX NMPUPOOHbIX OBBHEKTOB, OXpaHbl OKpyXatollen cpefbl, pauyMOHanbHOro
NCMONb30BaHUA NPUPOOHLIX PECYPCOB Y MHOMUX Apyrux uenen. K HUM oTHoCATCA 3anoBea-
HWKW, HaLMOHarbHble Napku, buocdepHble 3anoBeaHNKN, 3aKa3HNKW.

HaumoHanbHbLIN NapkKk — oOxpaHdemas npupogHasa TeppuTopusi 0cobOro 3HavyeHus,
npegHasHavYeHHasa Ong coxpaHeHusi, BOCNPOM3BOACTBA M paLMOHasibHOMO UCNob30BaHUS
B MPMPOOOOXPaHHbIX, PEKPeaUNOHHbIX, HAYYHbIX U KYNbTYPHbIX LensxX peakux U LEeHHbIX,
B TOM YmMCne AeKOpaTMBHbIX BUOOB PacTeHUMN.

B onpegenéHHon 4acTu HauuoHarbHbIX MapKoOB paspeLleHO OCYLeCTBSATb onpeae-
NEHHble BUOblI XO3ANCTBEHHON AEATENbHOCTU YenoBeka. B Halwen pecnybnuke 3 Hauuwo-
HanbHbIX Napka. 3T0: 3aaMUHCKNA HaUMOHanbHbIN NPUPOAHBLIA Napk, Yram-YaTtkanbCckui
HauMOHanbHbIA NPUPOAHbLIA NapK 1N NPUPOSHLIN NapK ypMeHb.
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3anoBegHUK — TeppuTopus CO CTPOrMM PEXMMOM OXpaHbl, NpefHasHavyeHHas Ans
COXpPaHEHUs1 N M3yYeHUsT TUMUYHbIX IKONOrMYeckmx cuctem. 3gechb 3anpelleHa nobas
XO3ANCTBEHHAs AeATeNbHOCTb.

OcCHOBHOM OyHKUMEN 3anoBEeLHMKOB ABMSETCA COXPaHEHME HEU3MEHEHHbIX UM Mano
N3MEHEHHbIX TEPPUTOPUIA. 3anOBEAHNKM MOTYT NCNOMNb30BaTbLCS TOMbKO B HAyYHbIX LIENSsIX.
B Hawen pecnybnuvke co3gaHo 8 3anoBeHMKOB.

BuocdepHbIn pesepBaT — OxpaHsiemas nNpupoaHas TeppuTopusi, npegHasHavYeHHas
ANSA coXxpaHeHMs BMonornyeckoro pasHoobpasuns, paunmoHanbHOro NCrnosib30BaHUSA NPUPOA-
HbIX 06BbEKTOB. B BrocepHbIX pesepBaTax Takke MOryT 3aHMMaTbCs HEKOTOPbIMW BUaaMu
XO3SIMCTBEHHOW OeATEeNbHOCTM (HanpumMep, Typnsmom). B Hawen pecnybnvke cosgaH Hux-
He-AMyOapbUHCKUI BocdepHbInN pesepBsar.

3aKa3HuUK — TeppuTopud, npegHa3HavyeHHas

ANSA COXpaHEHUs1 HEKOTOPbIX MPUPOAHBLIX 06b- KPACHA;[ KPACHASE:
€KTOB, BOCNpPOU3BOACTBa pefKuxX BUAOB pacTe- ALTTA T .
HUN M XMBOTHbIX. Ha Tepputopumn 3akasHUKOB KHHUTA KHHUTA

AOMyCKaeTCa UCNONb30BaHWE OTAENbHbIX Mpu- :
POOHbIX PECYPCOB, 3aHNMATbLCS XO3€IIZCTBeHHOl7I : “’:3\,.
AEesTenbHOCTbIO, He OKa3blBaloLWen CUINbHOIo ' Py
BO30ENCTBUSA Ha NPUpPOAY. “\-’

KpacHas kKHuUra — nepeyeHb pegkmx n Haxo-
AALLMXCA Nog Yyrpo30M NCHE3HOBEHNS BUOOB XU~
BOTHbIX, OOUTaOLWMX B ANKON Npupoae, a Takke
pacTeHu, npou3pacTalrolmnx B €CTECTBEHHON
cpeae. OHa cogepxuT OaHHble O Guonoruwm,
pacrnpoCTpaHeHuu, NpMYMHaxX COKpaLLeHUst Ync-
NEHHOCTU N NCYE3HOBEHUSA OTAENbHbIX BUAOB U
Mepax no oxpaHe.

KpacHas kHura coctout u3 gsyx TomoB. [lep-
Bbll TOM Ha3blBaeTcsa «PacTeHus», a BTOpon —
«)KnBOTHbIEY.

----------------------------------------------------------------------------

1. NoyemMy GOMNbLUMHCTBO 3aNOBE4HMKOB B HaLLEWN
: CTpaHe pacronoXeHbl B FOPHbIX panoHax?
2. YeMm oTnmyaoTcs HaunoHarnbHble Napky oT
3anoBegHMKOB?

-----------------------------------------------------------------------------
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TEMA 58. OCOBEHHOCTU KJIUMATA
Y3BEKMCTAHA

@ 1. Kak Bbl Aymaete, 4eM OTINYaoTCA NMOHATUSA «NOrogay U «Krnmmat»?
2. [ina yero Heo6xoQMMo 3HaTb MHpOPMaLMIO O Noroge v KnuvaTe? :

Y36eknctaH otnuyaetca cBoeobpas3HbIM KOHTUHEHTamnbHbIM KnMmaToMm OGnarogaps
PacnonoXeHnto BO BHYTPEHHUX 4YacTaX €eBpasvCKOro Martepuka, BAanm OT OKeaHOB
1 mopen. K 0CHOBHbIM OCOOEHHOCTSIM KOHTMHEHTAaNbHOIo KnnumMaTta OTHOCATCS:

— NPEeNUMYLLIECTBEHHO SICHas NOroAa;

— BblCOKasi Temneparypa, mManoe KonmyecTtBO aTMOCHEPHbIX OCALKOB, HWU3Kasi Bnax-
HOCTb;

— NEeTO 3acyLlnmnBoe, NPOAOCIHKUTENBHOE U XapKoe, 3MMa HeyCTOM4YnBasi, JOBOSIbHO XO-
nogHas ans 3TUX LWKMPOT, HO KOPOTKasi.

PasHu1ua rogoBbIX M CYyTOYHbIX TeMnepaTyp CUbHO Konebnertcs.

B Haluen cTpaHe BpemeHa roga oTnm4yaroTcsa OT BpEMEH rofa B ApYyrnx permoHax, pacno-
NOXEHHbIX Ha TOM Xe WwupoTe. Tak kak bonbluas YyacTb Y3bekmcTaHa HaxoguTCH B yMepeH-
HbIX LUMPOTaXx, TO 34eCb YETKO npocnexmBatoTcs 4 ce3oHa roga. Cpoky Havyana U OKoH4Ya-
HMUA CE30HOB rofa, a Takke noroga Becbma CBon6pa3HbI

3nma. 3UMMHUIA Ce30H B -
Y3bekucraHe HayunHaeTcqa,
Koroa cpedHecyTodHas Tem-
nepatypa OMyCKaeTCs Huxe
+5 °C. 3uma B Y3bekucraHe
X0onogHas M cyxasi no cpas-
HEHUMIO C  TEpPpPUTOPUSMHU
pacrnonoXeHHbIMK BOKpYT L
CpenmnsemMHoro Mops, Ha Tex . =
Xe wupoTtax. OTO CBSA3aHO C
TeM, YTO TENSMbIN N Ba)XHbIN
BO34yX MocTynaeTt u3a ATtnaH-
TMYECKOro okeaHa B panioHbl
BOKpyr CpeamsemMHoro mopsi.
3nmon noroga Nnepnognyecku
MEHSIETCS, TO €CTb XONoAHble
OHW YyepeayrTcs ¢ TENSbIMN.
OTO 3aBUCUT OT BO3OENCTBUSA
BO34YLUHbIX Macc. Mpn BTOpP-
YXEHUWN XONOAHbIX BO3OYLLHbIX
macc n3 Apktukn n Cunbupu
BO3OQyX PEe3Ko oxnaxgaeTcs.
B pesynsrate B ceBepo-3a-
nagHbIX YacTsax Hallen cTpaHbl Temnepartypa Bo3gyxa nagaet Hmwke —30 °C. B BbICOKO-
ropbsix 3Mma xonogHasi, anutca 3-4 mecsila W BbiNnagaeT MHOrMO cHera. 3MMOW B Hallen
cTpaHe Bbinagaet okono 30% rogoBbiX OCaaKoB.
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BecHa. BeceHHUIn ce30H B Y3bekucraHe BKNoYaeT
OHW, Korga cpegHecyToYHas Temneparypa konebner-
ca ot +5 °C po +20 °C. XoTa no kaneHgapk BecHa
Ha4YMHaEeTCHa C MapTa, (PakTUYeCcKn B KOHLEe doeBpans
cpegHecyToyHas TemnepaTtypa npesblwaer +5 °C,
M 3TN OHWN CHUTAKOTCA KOHLIOM 3MMbl U HA4anoMm BECHbI.
BecHon noroga 4yacto meHsaeTcs, HabnoagaTcs 3Ha-
yuTenbHble KonebaHus OHEeBHOW TemnepaTypbl. JTO
3aBMCUT OT BO34enCTBUA BO3OYLWHbIX Macc. [lou-
™ 40% rogoBbiX OCagKOB MPUXOAUTCA HA BECEHHUN
ce30H. B mae Temnepartypa nosbIWaeTcs, ycTaHaBNu-
BaeTcd 6e300nayHasa noroga, ocagku pesko YMeHbLua-
IOTCS, C 3TOr0 BPEMEHU HAYMHAETCS NETO.

INeTo. JleTHUN ce30H B Hallen cTpaHe HaYMHaeT-
Csl, Korga cpegHecyTovHas Temneparypa npeBbila-
et +20 °C, 1 3aKaH4YMBaeTCsA, Korga OHa onyckaeT-
ca Hmke +20 °C. XoTa NeTto HaYnMHaeTcs B UOHE MO
Kanengapit n 3akaH4MBaETCS B KOHLE aBrycrta, Ha
caMoOM Jerne Hayano ero NpuxoauTcsa Ha cepeauHy
Masi U NPoAOoIKaeTCa A0 KOHUa ceHTsbps. JleTHue
MecsiLbl Xapkne 1 3acywnueble. BbinagaeTr oko-
no 10% rogoBbix ocagkoB. be3obnayHble, xapkue
AHW HabnogarTca 4alle BCEro B Mone-aBrycre.
CpeaHsis TemnepaTypa MIONs B PaBHUHHOW 4a-
cTn Y3bekuctaHa B nNEeTHUA Ce30H Konebnetcsa
B panioHe +26 °C... +32 °C. Camagq BbIcOKasi TeM-
nepartypa B Hawen ctpaHe Habnoganack B ropoae
Tepmese, +50 °C.

OceHb. CpegHecyToyHasi TemnepaTtypa Bo3gyxa
B Y3b6ekuctaHe OCEHblD HaYMHAET MOHMXKATbCS
c +20 °C po +5 °C. Hacrtosiwas oceHb Ha4yMHaeTcs
B OkTsbpe. C aTOro mecsiuya [OeHb 3HAYUTENbHO
COKpallaeTcsa, BO3OQyX HayMHaeT oxfaxaaTbCs.
CpegHsasa TemnepaTypa Bo3dyxa B OKTAOpe Hmxe Ha
12-15 °C, yem B mwone. Korga ¢ ceBepa HaduHaroT
NPOHMKaTb XONOAHble BO3QYLUHblE MaccCbl, HOYHasi
TemnepaTypa nagaeT, HabnwogalTCs 3aMOPO3KM.
OceHblo Bbinagaet 15-20% rogosbix ocagkoB. bnu-
K€ K KOHLy OCEHHEero ce3oHa Xonopg YCurvBaeTcs,
yBenuumBaeTcs obnaYyHoCTb, BbiMagalT oOcagkM B
BMOE OOXAOS, a MHOraa M CcHera.

---------------------------------------------------------------------------------------------------------------------

1. Kakue ropbl urpatot 60nbLUyo porb B hOpMUpOBaHMM Knmmara YsbekncraHa?
2. B 4éM nNpuymnHa CMeHbl BpEMEH roga Ha 3eMHOM Lape? :

---------------------------------------------------------------------------------------------------------------------
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NOTUYECKME 3AQAHWNA NO ITNABE

1. Kakas obnactb Pecnybnuku Y3bekncrtaH oTMeyeHa Ha KapTe KpacHbIM LBETOM?

A) [xnsakckas obnactb

b) KawkapapbuHckas obnactb

B) HamaHraHckas obnactb

") CamapkaHngckas obnactb ——

2. Vcnonb3ys nonuTtuko-ag-
MUHUCTPATMBHYIO KapTy Y36eku- f LY
cTaHa, HaiauTe, kakue obnactn | e——
Halel cTpaHbl rpaHuyar ¢ 3 co- | SN : {_--"I ; | e
ceHUMM rocyaapcTeamu, 1 3anu- o
LUNTE HA3BaHWSA 3TUX OBnacTem u
rpaHuYaLLmx ¢ HUMM rocyAapcTB.

[ —
-

3. Haitaute Ha pucyHKkax «mL- S~ w3
HUA» OObEKT M OObSACHUTE CBOW R - 7{ -_: _
OTBET. o :

4. Korga HaunMHaeTcs 1 3akaH4YMBaeTcs BecHa B Y3bekucrtaHe?
A) HaunHaeTcs, korga cpegHecyTovHasi Temnepatypa npesbiwaeT +5 °C n 3akaHYnBaeT-

cs npu Temnepatype +20 °C.
B) HaunHaeTcs, koraa cpegHecyTovHas Temnepatypa npesbiwaeTt —5 °C 1 3akaH4nBaeT-

cs npu Temnepatype cabiwe +20 °C.
B) HaunHaetcs, korga cpegHecyTodHas Temnepatypa npesbiwaet +20 °C, n 3akaH4YuBa-

eTcs, Koraa oHa onyckaetcsa Huxke +20 °C.
') HaunHaeTcs, korga cpegHecyTodHasa Temnepatypa npesbiwaet +15 °C, n 3akaH4nBa-

eTcsl, Korga oHa onyckaetcs Huxke +25 °C.



@ Bbl cuaute Ha guMBaHe M cMmoTpuTe TeneBusop. NogymanTte: Bbl HaxoouTech

B COCTOSIHUM NOKOSI NN ABWXEHNA?

Korga Teno He MeHsIeT CBOEro nosioXKeHMsl N0 OTHOLUEHUIO K AOpyrmm Tefliam B Te4eHne
onpe,u,enéHHoro nepmnoga BpemMeHu, Mbl Ha3dblBa€M 3TO COCTOAHMNEM MOKOA. Bbl HaxoguTecb
B COCTOAHUU TMOKOA MO OTHOLWEHUK K CTeHaM AOMa, TeNeBU30opy 1N Opyrum rnpeamertam,

HaxoOAaLWMMCS B IoMe. OTO 03HAYaEeT, YTO Bbl HEMOABUXHBI.

N3BecTHO, 4TO 3emsis BpallaeTcsl BOKPYr CBOEW ocu, a Takke Bokpyr ConHua. Noatomy
BCe 3eMHble Terna HenoaBWXHbl OTHOCUTENbHO 3eMiM, HO HaxoOATCA B MOCTOSIHHOM

ABWXEHUM oTHocuTenbHO CornHua 1 OPYyrnx nrnaHer.

%ﬁ Ecnu Bbl egeTe B OBVXYLLIEMCA aBTO6yCG, OTHOCUTEJIbHO KakKnx Ten Bbl HAXOOUTECH
C B ABWXEHUU, a KaKUX — B COCTOSAHUM MOKOA?

Bbl korga-HMOyab Habnioganu 3a ABWXKEHMEM MNaHET, BEHTUNSATOPA, YacTul Nbiiv B BO3-
ayxe, BoAbl, TEKYLLEN M3-NMog KpaHa, Bpallarowerocs bapabaHa, GeryLuen nowanun, netawen

0TULbI?

e
C Bce nu gBuxeHus B npupoge OOMNHaKOBbI?

Pasnuvator criegyrouine Buabl ABUXKEHUA:

F
% % ~
N
W
[MpsimonuHenHoe ABmxeHne Kpyrosoe asuxeHune

-y )
y ‘{\._,g?

KonebaTtenbHoe
OBWXEeHne
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MpsiMonuHenHoOe ABUXeHUe — 3TO ABMXKEHME Tena no npsmon.
Hanpumep: 6erywum no npssMomy TpoTyapy CNoOpTCMEH, najato-
Las Kkannga gOoXAs, najatollee cBepxy Teno, HanpasfeHHbINn na-

3epHbIV Nyu.
¢4 d 4 KpyroBoe ABWXeHMe — 3TO [BIxXe-
J J HWe Tena Mo OKpYXHocTU. Hampumep,
d ¢ ¢
d y [BWKEHNe pyreBoro koreca aBTOMO-

ounsa nnu nonacTten BeHTUNSATOpA.

Koneb6baTtenbHoOe
OBWXeHne — 370 NoBTOpS-
lolleeca [OBWXKEHME Tena.
Hanpumep, aBwxeHue pe-
OEéHka, cuasaLero Ha Kadensx,
UMbl LWBEWHOMN MAaLUMHKK, KOmbl-
oenun, nokaymBaHune ronosbl boromona,

KayaHue BETKM AepeBa U TpaBsbl, KOraa oyeT BeTep.

OnuwunTe BUAbI ABMKEHUA HA KapTUHKax

Uto obwero wmexay OBWXKEHWEM noesfa-aTTpakuMoHa B Mapke U MnaccaXmpcKoro
noesna?

On peaenntTe Buabl ABUXEHUA:

1. OnpenennTe BUA ABUXKEHUSA Si6M0OKa, COPBAHHOIO C AepeBa. ]
2. CpaBHUTe BMAObl OBWXEHUS Negany 1 pambl Berocunena, eayLuiero no Aopore. :

---------------------------------------------------------------------------------------------------------------------
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TEMA 60. CUJIA

@ 1. Kak aBwXyTCS Tena BOKpyr Hac?
: 2. B 4éM OCHOBHas NpuUYnHa ABMXKEHUN Ten?
B noBcegHEBHOWN XWU3HM Mbl UCMONb3YEM cuny, YToObl TAHYTb, TOMKaTb, Gpocatb unu
nepemelLatb 0OBbEKT C MOMOLLBI HaWKMX MblwL. Tena ABMXYTCA Nog AENCTBUEM CUMbI.
Hanpumep, korga Mbl Bpallaem neganv Benocunena, oTkpbiBaem ABepu U T. 4.

Cwuna aBnsieTcsi OCHOBHOW NPUYNHOWN OBUXEHUA Tena.

PasnuyatoT cnegyrowime Buabl CUn: MbllLeYHasi, MexaHudeckas, cuna TpeHus.

Cuna, cosgaBaemasi MbllLaMK, Ha3bIBAETCA MbILEYHON curon. Mbl mncnonbayem
€€, Korga nogHnumMaem noptdernb, 3axXuMmaeM pyyky B pyke, nuemM cnosa, NogHUMaemcs
Nno CTyneHbkam, 6eraem Ha CNOPTUBHbLIX MioLagKax.

Korga Ha Teno genctByeT MbllleyHas cuna, ero gpopma MeHsetcd. Hanpumep, npu
CAaBNMBaHWN HAZYTOro BO3AYLUHOMO Wapa nog AeNCcTBMEM CUSbl MUBMEHSAETCA ero hopma.
Mekapb MCNONb3yeT MbIWEYHY cuny Ana npugaHus opmbl u3genuam m3 Tecta u
N3roToBreHns xnebobynoYHbIx nsgenunin. FloH4yap —ana o6paboTKm rMnHbBI NPU N3rOTOBIEHUMN
pasnn4Hon nocyasbl.

MblleYHas cuna M3MEHsieT HanpaBneHue U CKOpOCTb ABWXKeHus Tena. Hanpumep,
Korda Wrpok ObET MO TEHHWCHOMY Msivy, NeTAWeMy OT NPOTUBHWUKA, €ro MblleyHas
cuna MeHsieT HanpaeneHue msya. CKOpPOCTb MsiYa MOXHO YBENMWUYUTb MU YMEHbLLUTb,
yoapsisi o Hemy.
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Koneco meHser HanpaBneHne gBMXeHns aBToMOOuMNSA, Korga BoAUTErNb noBopavymBaeT
pyJib C NOMOLbHO MbILLEYHOWN CUSbl.

MexaHu4yeckasa cuna. Kaxgas mawunHa obnagaeTt pasnnyHON MexaHU4eCKOW CUMOWN.
Hanpvmep: npu BblpaBHMBaHMM 3eMM TPaKTOPOM, Mpu nogbeéMe rpysa MOAbLEMHbLIM
KpaHOM MCNonb3yeTcsa pa3Haa MexaHuveckas cuna.

i
i =-._ 3 7
\..%—‘ e o

Cuna TpeHus — cuna, BO3HMKaKOLWAA NPU ABMXEHMM OAHOro Tena no MnoBEPXHOCTU
apyroro Tena. Hanpumep: korga kapaHgalwl KaTUTCs No MOBEPXHOCTUM CTomna, ero ABu-
XeHve 3amennsieTcsd, M 4epe3 HEKOTOpoe BpeMsi OH ocTaHasnueaetcd. [lpunymHon
aTOoro aenserca cuna TpeHnsa. OHa NpensaTCTBYET ABMXEHUIO Tena unu samennsieT ero.

Cuna TpeHMs YyMeHbllaeT CKOMbXeHue, MnoMoraeT HaM XOOuTb, He  CKOSlb-
39. Mexgy Hawen obyBbio M 3eMMEN BO3HWKAET cuna TPEHUSA, NMO3TOMY Mbl MOXEM
cB0o6OOHO x0AuTb. 10 CKOMb3KOWM MOBEPXHOCTM NbAa TPYOHO XOAUTb M3-3a MarneHbKoW
CUnbl TPEHUS.

-----------------------------------------------------------------------------------------------------------------

1. MNMpvBeauTe npumepsbl CUMbl TPEHUS. ]
2. MOXHO N1 NONyYnTb TENJSIO 3a CYET TPEeHUs? :
3. Kakue Bnabl cun npeactaBneHbl HA KapTUHKax?
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TEMA 61. MPOCTbIE MEXAHWU3MbI

@ 1. Kak BbITawmTb reo3ab 13 gepesa?
2. 3HaeTe Nnu Bbl, Kak CTPOUINCL ermneTckue nupaMmmnabl, Komnnekc PerncrtaH? :

B OpeBHOCTM 30404Me MCMNOSb30OBann MPOCTble MexaHu3Mbl, ycunmarowme adpdekT
CUnbl NPU BO3BEAEHUN Pa3fINYHBIX COOPYKEHUN.

[MpocTble MexaHM3Mbl UCMONb3YITCA ANA NoAbeéMa TSKEMbIX rpy3oB, 3abopa BoAbl
N3 CKBaXXMHbI, KOSIKWU APOB UMK NnepeMeLLeHns Tena.

lNMpocTble MexaHU3Mbl — 3TO YCTPOMUCTBA, KOTOpbIe CryXXaT ASsl U3BMEHEHUST BEMNYMHDI
N HanpaeneHuss cunbl. [lpuMepamn NPOCTbIX MEeXaHU3MOB SBAATCH pblyar, Onok,
HaKITIOHHasA NJIOCKOCTb, KITUH, BOPOT.

Pbiyar — 370 TBEpAOE TENO, KOTOPOE MOXKET BpaLLaTbCs BOKPYr HEMOLBMXHOW ONOpPbI.

B noBcegHEBHOWM XW3HM Mbl YaCTO MCMNOSIb3YEM pasfiMyHble YCTPOUCTBA BUAE pblya-
ra. Hanpumep, npn obpeske Gymarn n TKaHW Mbl UCNONb3YEM HOXHULbI, NpU obpeske
rBO34en — NIOCKOryoLbl, raeYHbIN KIoY ANs KpenneHnsa 60nToB U raek.

OrpomMHble nupamuabl 6binn nocTpoeHsbl B [peBHem Ervnte 3a Tpu Tbicsyenetus o
Hawen apbl. Mpu CTpouTENbCTBE 3TUX MMPaMWUA MCNOMb30Banu pblyar AN NOAHATUS
TSKENbIX KAMEHHbIX BanyHOB.

910 0YeHb UHTEepecHOo!
[Mpy NOBOPOTE ronoBbl C COXPaHEHMEM
paBHOBECUKS, NpU CrMbaHun pyK U HOT U
T. 4., HeobX0AMMO MCNONb30BaTb pPblYar.
B opraHuame 4enoBeka B Ka4decTBe
pbl4aroB BbICTYNaT PYKW, HOTW, YEMOCTb,
Koctn. Y 6onbwuHcTBa pblid qyHKUMIO
pblyara BbINOMHAOT rpyaHble NNaBHUKK, Y
© UNEHNCTOHOMMX — BCE CerMeHTbI Tena.
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Bnok — 310 Koneco ¢ xénobom, ykpennéHHoe B obonme, KoTopoe
MOXET BpaliaTbCA BOKPYr cBoen ocu. B cTpoutenbctBe 6nok
NPUMEHSIETCA NPY NEPEMELLEHUN FPY30B BBEPX UM BHUS.

HaknoHHasa nnockoctb —
nrnockas MnoBepXHOCTb, yCTa-
HOBSIEHHas noA Yrnom K ro-
PU3OHTarIbHON MOBEPXHOCTW.
Eé npumeHsoT ons yBenuye-
HMS cunbl. Jonyctum, Heobxoanmo NOAHATb rpy3 Ha
onpeaenéHHyo BbICOTY. Ecnun rpy3 oveHb TSHXKEMbIN,
TO CWUnbl MOXET He XBaTUTb. Torga MNPUMEHSIHOT
HaKMOHHYHK MMOCKOCTb, MPU MOMOLLM KOTOPOMW BKa-
TUTb MO HeW rpy3 ByaeT HaMHOTO MNpPoLLE.

KnuH — TBEpOOE MeTannuyeckoe Teno OCTPOYrofb-
HOW, 3a0CTPEHHON hopmbl. OH MUcnonb3yeTca ANs packa-
nbiBaHNA ApoB. Ha noneHo ycTaHaBnMBaEeTCA KIWH, Kak
NnoKasaHO Ha PUCYHKe, U Npu yaape cBepXy MOSOTKOM
NofieHo packasnbiBaeTcsa HagBoe.

BopoT — Koneco, umetollee pblyar Bpatle-
HWUs1 U CNOCOOHOEe BpalaTbCs BOKPYr Henoa-
BW>XHOM ocu. OH ncnonb3yeTcsa Ans nogbeéma
BOAbl B Beape 13 konogua.

YCcoBepLUEHCTBOBaHHbIN BapuaHT BopoTa
Has3biBaeTcsa nebéaka.

=
M/‘j Bbl y3Hann o npocTbix MexaHu3max. Kakve npocTble MexaHn3mbl Bbl UCNOSb3yeTe
L B NOBCEAHEBHOW XXNU3HN?

'ﬁ 1. Kakme npocTble MeXaHN3Mbl UCMOMb3YIOTCA B AOMALLHMX YCIOBUAX? :
2. Kakow opraH (4acCTb) Tena >XMBOTHOIO BbINOMHAET (DYHKLUMIO pblyara? :
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TEMA 62. ONTOPHO-ABUTATE/IbHAA
CUCTEMA YENOBEKA

1. Kakne opraHbl obecnevmBatoT ABMKEHNSA YenoBeka?
2. MNpun nocTtporike goma CTPOUTENM CHadana ycTaHaBMMBAKT Kpenkue CTonobl.
KakoBa gyHKUMSA aTnx ctonbos?

OnopHo-aBuratensHasa cuc-
Tema 4enoBeka COCTOUT W©3
ckeneta u Mblwy. Koctn €B-
MSIOTCS  MAaCCMBHON  YacTblo Jlonatka
OMNOPHO-ABUraTenbHOro anna-
paTta, a MbllUbl — ero akTuB-

Yepen

MneueBas KOCTb

HOW YacTbio. ) AN
Y perten ckenet v MbllLbl Pébpa
ObICTPO pacTyT U pasBMBatOT-
ca. Tpya, dumsndeckne ynpax- Nyyesas koctb / MiwiLe! mBOTa
HEHWst M CcnopT crnocobcTay- x,f -
JlokTeBas KocTby,/
10T MpaBuibHOMY OPMUPO- \, Mo3BoHO
BaHWIO CKeneTa, YKpenneHuto Kucte - MbiLLbl pyk
KOCTEW M Pa3BUTUIO MbILLIL, Py ¥ Tazosan " e,
KOCTb | ' Aﬁ*ﬁ &
L] Ve ;\\. y
3, IO
beapeHHas
PyHKUUM cKeneTa KOCTb

CKerneT COCTOUT U3 KOCTEN.

KocTn — 310 NpoYHbIe CTPYK- Bonbluas
TypHble OMopbl, NpuaarLime 6epuoBas
cdopmy Hawemy Teny. Koctu KOcTe
TaKKe BLINOMHSIOT 3aALLUTHYIO g/'ea;ngaﬂ
yHKUMI0. Hanpumep, vepen KOCTH Mbilubl roneny
3alMiaeT Mo3r, a rpyaHast
KneTka salluilaeT cepaue u Kucb Horv
nérkme. Ckenet — 310 TouykKa
onopbI AN MblLUL, TO €CTb CU-
cTeMa pbl4aros.
Cromouplo  MelILa DYHKLMN MbILL
CBA30K MbILULbI
MPUKPENARIOTCS MblwLbl  CNOCOBHLI  CcoKpallatbes. K KOCTAM OHM  KpenaTtcs

K KOCTAM C NMOMOLLbIO CBSI30K. MbiLLLbI COKPALLATCS U ABUFAIOT KOCTH.

Coct \ Koraa MblLLbl COKPALLAIOTCS, KOCTU [AEWCTBYIOT KaKk pblyarm.
| OTo no3BoOnsieT BbLINOMHSATL pas3nuuHble AedcTBusl. [Ons cokpa-
Ly LIEHNS] MbILILAM HY)XHa 3Heprus. Bbl monyyaeTe 3Ty SHEpPruo
Cm U3 NULLK.
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[IBKeHne KocTen npoucxoguT B cycTaBax. Kaxpgoe OBwKeHWe 4dernoBeka OCHOBAHO Ha
MexaHn3Me AesTENbHOCTU pbl4aroB. KOCTU — 3TO pblyary, CycTaBbl — TOHKM OMOpPbl, @ MbILULbI
nepeaaroT ycunue Ha pbldarn. B yenoBedeckom ckeneTe eCTb HECKOSbKO TUMOB PblYaroB.

Pbluar paBHoBecus. Yepen 4yenoseka sBNSETCA NpMMEPOM pbldara paBHoBecusi. Ha
KapTuHKe n3obpaxkeH CKeneT ronoBbl B COCTOSAHUKN paBHoBecus. Touka O Ha pucyHKe aBns-
€TCH TOYKOM OMnopbl CKeneTa rornosbl.

Cuna Taxectu (F ), HanpaeneHHas NpoTuB MbillevHon cunbl (F,,), crubaet Yepen BHU3
OTHOCUTENBHO TOYKM OMnopsbl. [Mpn yMEHbLUEHUM CUSTbI TSXKECTU CKESeT rofioBbl NOAHUMAaET-
CSl BBEPX OTHOCUTESBHO TOYKM OMOpbI.

Pbiyar cunbl. KnucteBon cyctaB 4yenoBeka sIBNSieTCS NPYMEPOM CUMOBOMO pblyara.
MbliweyHas cuna (F,,) npunoxeHa K KOpPOTKOMY nriedy pbiyara, a cuna Tshkectn (F) —
K ONMHHOMY nnedy. Ecnv cuna TshkecTu MbiTaeTcs NOBEpPHYTb PYKY MO YacOBOW CTper-
Ke, cuna MblLLL, MOnNbITAETCs NOBEPHYTb PYKYy MPOTMB YacoBoW cTpernku. Korga Mbl gonro
[ePXKMM Ha pyKax TSKECTb, Mbl YyBCTBYEM YCTarioCTb B MbILLLIAX.
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MPAKTUYECKOE 3AHATWUE
TEMA 63. YCTAHOBKA PABHOBECHUA PbIHYATA

Lenb: Hay4YnTbCA NPpUBOOUTbL pbldar B paBHOBECUE.

pabor;

lycTb Ha pblyare Ha paccTosiHAM [, OT OCK BpalLeHUs BUCUT
rpy3 mMaccon m,, a Ha pacCTosiHuM [, OT OCY BpaLleHus — rpy3

MpaBuna TexHUKM 6e30nNacHOCTU:

- ByabTe BHUMATENbHbI M OCTOPOXHbI BO BPEMS NPOBEAEHWS MPaKTMYecKon paboTbl;
- N3y4ymnTe NOPSIAOK BbINOMHEHUSA paboThl, NpeXae Yem NPUCTYNUTb K HEW;
-0CTaBnsanTe Ha paboyem MmecTe TonbKo Npnbopsbl, Heobxoanmble ons nabopaTopHbIX

- HE KpyTUTE KONEécukn GanaHCUPOBKM NOCHe YCTaHOBKU pblyara B paBHOBECUU;
- He onyckawTe rpy3 Ha Nnomn 1 He kKnaguTe ero Ha Kpan cTona;
- OyabTe BHUMATENbHbI K YCTPOWCTBY M UCMOMb3YATE Ero CTPOro Mo Ha3HaYeHuHo.

maccoli m,. Koraa pbl4ar HaxoamTcs B paBHOBECHM, BbINOMHAETCS
cnepyoulee ycrioBue:

m1l1 = my 12 nwnm — =

my g

myq o

Ham
noHagobAaTca

Mopsaok BbinonHeHusa pa6oThbl

> pblyar, yCTaHOB-
NEHHbIN Ha wWTa-
TUB

» Habop rpysoB
OMHaKOBOMN

Macchbl

. Ha wtatms MOHTUPYETCA pblqar-ﬂMHeﬁKa, KaK MNMokKa3aHO Ha PUCYH-

Ke.

. Ha neBon yacTtu pblvara Ha pacctosiHum 10 cm OT ocK BpalleHus

noaselnBaroTCA ABa OAMHAKOBbIX rpy3a.

. Ha pacctoanum 20 cm OT ocu BpallleHUst Ha NpaBoOW YacTu pblyara

noasewiMBaemMm OA4uH rpyas.

. MpoHabniogante 3a ycTaHOBKOW pblyara B paBHOBECUM.
. 3anuiunTe B TabnMLy 3Ha4eHUs paccTosiHKA (/,) OT TOYKK OMopbI A0

TOYKM NnoABeLUInBaHUA rpy3a n 3Ha4yeHne Maccehbl rpysa (m1)

. 3anuuinTe B TabnuLy 3Ha4eHns paccTosiHKA (/,) OT TOYKK OMopbI A0

TOYKM NnoABeLInBaHUA rpy3a n 3Ha4yeHne Maccehbl rpysa (mz)

. 3anuwute B Ta6r||/|u,y COOTHOLLUEeHne MaccC rpy3os, noaBeLllEeHHbIX

Ha pblyare (m./m, ), n cooTBeTCTBYtOLMX Maccam nned (1, /1) .

. Ybegutecb,uTo npn paBHOBECUN pbldara BbIMNOJIHAETCA Criefyto-

LLilee COOTHOLLIeHne: m, / m, = 12 / I1

o nOBTOpI/ITe MYHKTbI CO 2 no 8, nameHss pacCTodHUA N MaccChbl rpy-

308B.

3anuwute pesyrnbraTthbl B Ta6m/|u,y N caenanTte BbIBOA,.

[, (cm)

m,(9) 1, (cm) m,/m, 171
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—
%) I'quemy pbi4ar HaxoanTca B paBHOBeCVIM? ]

Pbluar HaxoauTcsi B paBHOBECWM,ECIN OTHOLLEHWE MAcCC rpy30B, NOABELLEHHbIX K pasHbIM
ero CTopoHam, paBHO 06paTHOMY OTHOLLEHMIO PACCTOSIHUIA OT OCM BpaLLeHMs1 OO TOYKM,
Ha KOTOPOW BUCUT rpy3.

MpumeHeHUe pbiyara Ha NpaKTUKe.

B cTpouTenbcTBe: 9KCKaBaTop, NOABbEMHbIV KpaH, TeNnexka u T. A.

1. MNMocunTanTe KONMYEeCTBO pbl4aroB B CBOEM TeME W1 3anuLunTe ux.
2. Kakoe noroxeHue Tena Ha KapTUHKax ABMSeTCH NpaBUIibHbIM, a Kakoe — Henpa-
BUNbHbIM? Kak 3TO BNUSET Ha Balle 300pOBbLe?
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TEMA 64. JABJIEHWE B XNAKOCTAX U TA3AX

@ 1. Bbl korga-HmMbyab Habnoganu, kak Bpad
3 n3MepsieT apTepuanbHoe AaBreHne naumeHTa?
2. CywiecTByeT N1 JaBneHne B XXNOKOCTSX M ra3ax?

...............................................................................................

N3yumm, kakoe OaBneHve Npou3BOAAT KUAKOCTU U
rasbl Ha NpPUMepe CneayLwmnx OnbITOB.

OnbiT 1. UccnepoBaHne aaBneHus rasos

Ham noHapobsaTcsa

Mopsapok BbinonHeHUs pa6oThbl

» Hacoc
> BO3OYLUHbIV LLAPUK

1.
2.
3.

Bo3bmuTe BO3AYLUHBIN LIAPWIK.
HapynTte ero ¢ nomoLbio Hacoca.
CneguTte 3a pacluMpeHneM Luapuka.
O6cyanTte onbIT C APY3bsMU.

OnbIT 2. UccnepoBaHue AaBreHUs Xnagkocten

Ham noHapobsTcsa

Mopsaaok BbINONMHEHUs1 pabdboTbl

» Hacoc

> BO3AYLUHbIN LWapUK
» cocyAd C Bogou

» BGynaBka unm urna
> HUTKA

-_—

. Hanelite HeMHoro Boabl B BO3AYLLUHbIV LLIAPUK.
. 3akavaiiTe B LLUAPVK C BOAOW HEMHOFO BO3Ayxa Mpv NMOMOLLM

Hacoca. 3aBsKuTe LapUK HATKOMN.

. CoenaiTe oTBEpPCTME, MPOTKHYB UMMOM BOASIHYIO YacTb Lapu-

Ka B pa3HbIX TOYKax.

o I'Ipocnep,vlTe 3a pa3HbIMU PAaCCTOAHUAMU BbITEKAHUA BOObl Ye-

pe3 otBepcTus. ObecyanTe ¢ Apy3bsMU pesyrnbTaThbl OnbITa.
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—_—
fvl Moyemy BO3AOYLUHbIN LWap paclumMpuncsa? J

Ob6bsacHuTe NPUYNHY BbITEKAHUA BOAbl N3 OTBepCTI/IIZ B BO34QYyLUHOM LLUapuKe.

2
-

6)

I iIlIIIIIIlIIIlIlIII I

JTiobas XmaKkoCcTb, HanuMTas B COCyA, OKasblBaeT OaBreHue Ha ero cteHku. Kposb,
ABVXYLLAACA B COCyAax YenoBeKa, OKa3blBaeT JABMNEHNE HA UX CTEHKMW.

[aBneHve B rase W XWOKOCTW, HaXOOALMUXCHA B COCTOAHWM MOKOS, HasblBaeTCHd
rmapocTaTMYeCcKMM OaBrneHneEM.

MmppocTaTnyeckoe gaBneHne NCnosnb3yeTcs B 4OMKpaTax U rmapaBnmMyeckux npeccax,
TOPMO3HOW cucTteme aBToMobunen, BogoHanoOpHbIX BaLlHAX.

MaHomeTp (rpedy.mano — «Teyb» U metreo — «n3mepsa») — npnubop AnNa namepeHus
AABMNEHNSA XXUOKOCTW UNn rasa.

Ansa n3y4yeHus >XMBOTHOIO U pacTUTENBHOINO MUpa OKeaHOB M MOPEN Ha HO CMycKaloTCH
Bogonasbl. Korga oHn coBepLualoT NorpyxeHve, Boaa OKasblBaeT Ha HUX AaBneHune. BaxHo
onpegenuTb 310 AasneHune nog sogon. OHO ByaeT 3aBuceTb OT rMyouHbl. C yBenuyeHnem
rmyObuHblI B OKeaHax N MOpSAX YBENUYMBAETCH M BHellHee AasrieHue. [1oaTomy Bogonasbl
He MOryT pe3KO MOAHATLCA C MOPCKMX rMyOMH Ha NOBEPXHOCTb BOAbI. OTO CBA3AHO C TEM,
4YTO BOOOSA3bl MOMyT NOCTpPaAaTh OT Tak Ha3blIBAEMOrO KECCOHHOrO 3aboneBaHusl, KOTopoe
BO3HUKAET M3-3a PE3KOro CHMXeHUS AasneHns. OHO MOXET NPUBECTU K NeTaribHOMY UCXOAY.

KeccoHHasi 60one3Hb BO3HWMKAET B OCHOBHOM W3-3a HapyLleHWs npaBun nepexoga ot
cpenbl BbICOKOro AaBrieHUs K Cpeae HU3KOro AaBreHust nocne BbINOMHEHUSS BOOONA3HbIX
paboT. [Npn KeccoHHon 6one3Hn 6oNAT cycTaBbl U MbILLbI, Y BOMBHOIO KPY>XUTCHA rofioBea,
«3BEHUT» B yLlax, HabnogaeTcst pBoTa, OH HE MOXET COXpPaHATb paBHOBECUE.

1. MNpucyTcTBYyET NN rMapocTaTMYecKkoe AaBrieHne B opraHM3mMe Yyenoseka?

2. O6bsACHMTE, HACKOMbKO BaXHO rmapocTaTtMyeckoe pAaBrneHne pAns BOAHbIX
pacTeHun.
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TEMA 65. JABNEHWE B XN3HU XUBbIX
OPTAHA3MOB

................................................................................................................. -
@ Kak atmocdepHoe faBneHne BNUsSieT Ha XKMUBbIE OpraHnU3Mbl? -
.................................................................................................................... P
Kak 13BecTHO, OKpyxatoLias
Hally nnaHeTy Bo3aywHasa obo-
y y BO3ay [35% |

nodka, — atMocepa — BO3- [ggag |
[eiicTByeT Ha MOBEPXHOCTb 1
3eMnun 1 Ha BCce HaxoasLme- @(’_@l
CA Ha Hell Tena ¢ onpeaenéx- ~ [700
HOWM cunon. JTa cuna HasblBaeT-
csl aTMOCepHbIM AaBNEeHNEM.
KomdopTHbIM gnga yernoBeka aBnd-
eTcsi aTMocepHoe AaBneHne Ha ypoB-
He Mopsi. ATMocdepHoe aaBneHue, paBHoe

AaBneHuto ctonba pTyTu BbicoTor 760 mm, HasbiBaeTCH ' I S

HOpMarsnbHbIM aTMOCEPHbLIM AaBneHnem 2000 m

M3meHeHne aTtmocdepHOro AaBneHust 3aBMCUT OT BbICOTbl Hag
YPOBHEM MOpP4, TEMNepaTypbl, ABMKEHUS BO3AYLUHbLIX MaccC.

ATMOCcdepHOoe faBrneHne MeHsieTcsa C BblCOTOW. Hanpumep, atmoctepHoe aasneHue
Bbilwe 5000 meTpoB B fBa pa3a HWXe, YeM Ha YpoBHe MopsA. BOT nodemy yenoseky, nogHU-
MaloLLLEMYCS Ha BbICOKME ropbl, TPYAHO AblwaTk. TypUCTbl, He npoweglne cneumansHy
noaroToBKY, CTpagatT 6bICTPON YTOMMASIEMOCTLIO U OAbILLKOMN.

NMoropa u paBneHmne. OpraHM3m YyernoBeka YyCTPOEH Taknm obpasom, YTO eCnun OH oo
XMBET B ONpeaenéHHoOM MecTe, TO npucnocabnmBaeTcs K KNMMaTtU4eCcknm yCroBUAM 3TOM
MECTHOCTU. YenoBek xopoLlo cebsa YyBCTBYET B HOPMarsbHbIX KITMMaTUYECKUX YCIOBUSAX.
Ecnn yacto noBTOpsieTcsl CMeHa UUKIToHa (HU3KOro AaBrneHns) U aHTULMKIOHA (BbICOKOro
AaBneHus), BO3HMKaT Npobnembl co 300poBbeEM. Bo Bpems LIMKNOHa KONMYECTBO KUCMO-
poAa B BO34yXe YMEHbLLAETCS, a YINeKUCoro ra3a yBennymBaeTcs. Takas noroga Heratme-
HO CKa3blBaeTCs Ha 340pOBbE JI0AEN C NOHMXEHHbIM AaBneHneM. M3-3a HegocTaTka Kuc-
nopoga y HUX HabntogatoTcs cregyrowme CUMNTOMbI: 3aMeafnieHne CKOPOCTM KPOBOTOKA U
nyrnbca, 3aTpyaHAETCAa AblxaHue, NOSIBIISETCS rofIOBOKPYXXEHWNE, TOLWHOTa, criabocTb.

Mpn CHWXeHMN aTMocdEepPHOro AaBneHnsa NoAsAM C MOHWKEHHbIM AABEHNEM MOXHO
AaTb cnegyowmne pekoMmeHgaumm: NpUHATb gy, NuTb 6onbLue
XNOKOCTW, XOpoLWo BbicnaTtbcA. Bo BpemMs aHTUMUMKNOHA
y Nogen C MOBLbILWEHHbIM apTepuanbHbiM aaBre-
HMeM HabniogaeTcs yyalleHue nynbca, roroBHas
oonb, cnabocTtb. Takme mnoan OOMKHbI 3HATb,
Kak NpeaoTBpaTUTb HEMPUATHBIE CUTYaLUN,
KOTOpble MOryT BO3HUKHYTb U3-3a nepe-
nagoB aTMOCEPHOro AaBreHus.
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Kak n3BecTHO, JaBrneHne — 9TO cuna, C KOTOPOW
Teno AencTByeT Ha NOBEPXHOCTb ApPYyroro Tena. 3ta
cuna 3aBUCUT OT NOBEPXHOCTU Tena. Yem mMeHbLue
NOBEPXHOCTb, TeM Bonblue aaBneHue. NoBepxHOCTb
KpOLLIEeYHOro xoboTka KoMapa U Kana nyesnbl pa3me-
POM C KOHYMK Urnbl. Korga oHuM XXanaT Koy YyenoBeka
NN XXNBOTHOIO, OHW OKas3blBalOT CUMbHOE JaBlieHne

M NPOKasiblBAOT KOXY.

= ”
=, B 4ém cxogctBOo Mexay XxobOTKOM Komapa u
L urnow wnpuua?

Bbl xopolwio 3HaeTe BepOnoOoB, KOTOPbIE KUBYT
B NMecyaHblX NMyCTbIHAX. VX WUMPOKME KOMbITa HE TOHYT
B Mecke, NMOTOMY YTO LUMPOKasi MOBEPXHOCTb CTOMbI
yBENUYMBAET NIoLwaab NOBEPXHOCTU U CHIKAET CUmy

[aBreHus.

Takoe cTpoeHue cTomnbl No3BONSET Bepbnoaam
nepenBuraTbCs ¢ GONMbLUOW CKOPOCTbIO MO MECKY.

=\
=), Kakue X1BOTHbIE C TaKUMM COCOBHOCTAMMU
L BaM U3BECTHbI?

HecmoTpss Ha To, 4YTO [aBrieHve B BOAHOM cpede Bbille
aTMocdbepHoro, Ha AHE MOPS KUMKUT XKM3Hb. XKMBOTHbIE, KUBYLLIME
B BOZ€, NpucrnocobneHbl k 6onbLioMy AaBneHuto BoAbl. [noTHOCTb
Terna MBbIX OpraHM3MoB, OOUTalOLWMX B BOOHOW cpede, MoYTy
Takas e, Kak 1 NMIoTHOCTb BOApbI.

% Kak pbibbl BCNNbIBalOT HA NOBEPXHOCTbL BOAOEMOB? ]

OcHoBHasi pyHKUMS NnaBaTenbHOro nysbipst pbid — obecneyeHue
nnaBy4ecTu: Ny3blpb NPUBAMKAET NNOTHOCTb Tena pbibbl K NNOTHOCTH
Boabl. B pesynbrate pbibe He HyXXHO TpaTUTb 3Heprut, YTobbl ocTa-

BaTBLCA Ha ONPeAeneHHoN I'J'Iy6VIHe. Korga pbiba norpyxaetcAa n3-3a nosbiLLEHNA

AaBneHus BoAbl rasbl BHYTPW MnaBaTefibHO-

5 ro nysblpsi CXUMaKTCA, U My3blpb CTAHOBUTCA
lNnaBaTenbHbIN Ny3bIpb MeHbLUe, B pesynbraTte pbliba onyckaetcsa ganb-
/! we BHK3. Korga pbiba nogHMMaeTcs B BEpXHUE
= cnou, TO JaBrieHue BOAbl HA HEE yMeHbluaeT-
CH, NPOMCXOOUT pacluMpeHne nnaBaTeribHOro
ny3bips. Yem Gnmke K NOBEPXHOCTM BOAbI Ha-
= xoauTcs pbiba, Tem Oonblue paclmpseTca ras
B NfiaBaTeribHOM MNy3blpe, KOTOPbIA YMEHbLUAET
yAenbHbI BeC pbibbl. 3TO eLwé b6onbLue BbiTan-
KnBaeT pblOy K NOBEPXHOCTW.

ﬁ Kak ncnonb3ytoT cuny, ¢ KOTOpPOW OAHO Terno AeWCTBYET Ha Apyroe B 3aBUCMMOCTU
. OT €ero NOBEpPXHOCTN? :
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NMPAKTUYECKOE 3AHATUE
TEMA 66. JABJIEHWE B XXUAKOCTAX

Uenb: n3y4yeHme gasrieHnAa B XMOKOCTAX C MOMOLLbHO nyacTUKOBOM 6yTbIJ'IKVI.

NMpaBuna 6e3onacHocTMU:

- ByabTe BHUMATESNbHbI U OCTOPOXHbBI BO BPEMS NpaKTU4eckon paboThbi;

- N3y4mTe NOPSAOK BbINOMHEHMSA paboThl, NpeXae Yem NPUCTYNUTb K HEW;

- Ha paboyeM cTorne OOMKHO HaxoanTbCs ToNbko obopyaoBaHMe, Heobxoanmoe ans
NPaKTUYECKNX 3aHATUN;

- ByabTe OCTOPOXHbI NPW NPOKanbiBaHUM NNACTUKOBBIX OYTbINOK UITOMN;

- He NpornuBanTe Bogy Ha pabounii cTon;

- He KnaauTe BaHHOYKY Ha Kpaw cTona, YToObl OHa He ynana.

Ham Mopsnok BbinonHeHUsi paboTbl
noHapo6aTcsa
» 2 nnacTtukosble | 1. Bo3bMuTe ogHy NNacTMKOBYHO BYTLINKY 1 caenanTe CHU3Y Uron-
OyTbinku KON HECKOSbKO OTBEPCTUN, KaK MOKa3aHO Ha PUCYHKE.
g BZ?—I?—I%TIT(I;JaH 2. MocTaBbTe NNACTUKOBYIO BYTHINKY B BAHHOUKY.
> BOpOHKA 3. HanonHuTte nnactukoByto ByTbINIKY BOLOW, UCMNOSb3Yst BOPOHKY.
> urna 4. Cnegute 3a ABMXXEHNEM BOAbI, BbITEKAIOLLEN U3 OTBEPCTUI Nna-

» Boda CTUKOBOW BYTbISKN.

5. Bo3bMuTE BTOPYIO NNACTMKOBYHO BYTLINKY 1 caenante 3 oTBep-
CTUS C MHTEpBanom B 2 CM B BEPTUKaNbHOM HanpaeneHuu, Kak
MOKa3aHOo Ha PUCYHKe.

. HanonHute nnactukoByto ByTbIfNKy BO4OW, UCMOMb3yS BOPOHKY.

. Cneagunte 3a gBWxXeHMEM BoAbl, BbiITEKAIOLLEN U3 OTBEPCTUMN.

. MoHabntoganTe 3a ABMKEHMEM BOAbI, BbITEKAIOLLEN U3 OTBEPCTUN
OyTbINok B 060ounx criyvasix.

CpaBHUTe ONbITHI.

o N O

Uto Bbl HAbNganu B xoae aKkcnepumeHTa?
3aBuCUT NK JaBneHNE B XXNOKOCTAX OT rNyOuHbI?
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KonuyectBo BOAbl, BbITEKAEMOW M3 OTBEPCTUS B HMXKHEW 4acTu NNacTMKOBOW OyTbin-
Kn, Gonblle, YeM U3 OTBEPCTUSI B BEPXHEW YacTU. JTO CBA3AHO C TeM, YTO AaBMneHue
BOAbl 3aBUCUT OT €€ rMyOuHbl. 3HaunT, N0 Mepe NPUBNMXKEHUS KO OHY NNacTUKOBOM
OyTbIfKM €€ QaBneHne yBeNMUYMBaETCS, U, KaK CIeACTBUE, CKOPOCTb YTEYKM TakkKe yBenu-

YMBaeTCA.
[JaBneHue, KOTOpoOe XUAKOCTU OKa3bIiBalOT HA AHO U CTEHKU cocyaa

[laBneHne Mopckon BoAdbl Ha onpeaenéHHon rmybuHe Gonblue, YeM OaBrieHUEe PEYHON
BOAbl HA Takow e rnybuHe. NpuyrHa B TOM, YTO NAOTHOCTb MOPCKOW BOAbl BonbLue nioT-
HOCTW peYHOU BOAbI.

HwxHAs 4yacTb CTEeHbl Mno-
TUHbI, MOCTPOEHHOM Ha BOAOO-
XpaHunuwiax, Bcerga Torule.
OTO CBA3aHO C TeM, YTO AaBne-
HWe XXMOKOCTU yBENMYMBaETCS
C YyBEenuMyeHnem €€ rnyobuHbl.
Moatomy, 4TOObLI BblAEpPXaTb
CuUnbHOE AaBreHne, OCHoOBaHMe
CTEHbl JOMKHO ObITb LLUMPOKNM.
Mbl ncnonb3yem Boay, cobpaHr-
HYI0 B BOL4OXpaHUnuLLax, B Ka-
YyecTBe NUTbEBOW BOAbI U AN
CErbCKOXO3ANCTBEHHbIX HYXA.

Takke Ha NNOTMHAX BOLOXPaHUMULL BO3BOAAT-
CS ANEeKTPOCTaHuuK, BbipabaTbiBatoLLME IriEK-
TpoaHepruto. OHa ncnonb3yeTcs B MPOMBbILL-
neHHocT n B 6bITY. Bogonasam Heobxoaum
cneuyanbHbI  3alUTHBIM  KOCTIOM, MNOTOMY

YTO, KOrda OH OMyCKaeTCda Ha MOPCKOe [HO,

JaBneHne, okasblBaeMoe Ha €ero Teno, Ha-

MHOrO BbIlLE, YEM €r0 KPOBSIHOE AaBrEHME.
Takon KOCTOM OOMmKeH ObITb U3 MPOYHOro nna-
CTUKa UNKU NUTOro antoMUHUS.

PacnbineHme Kpackm Ha CTeHy, WHbEKUUn
nauueHTy, nogada BOAbl B MHOrO3TaXHble [OMa
M T. 0. — BCE 3TO OCYLIECTBMSETCA Nog AaBreHUeM,
OKa3blBaeMbIM Ha XXWUAKOCTb.

1. Kakvne BOAOEMbI €CTb Ha Bawen TeppuTopuu? Ha KakMx BoOoOXpaHuUnMWax :
NMOCTPOEHbI anekTpocTaHumm? Cobepute MHOPMaLINIO O HUX. :
2. Kak paboTtaeTt pacnbinutens gyxoB?
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TEMA 67. COOBLAIOWUNECA COCYABI

B ObITy YanHUK, KOPENHUK, nerka ansi nonvea LBETOB
MCNONb3YITCA B PasfnuyHblIX uUenax. YanHuKk — OCHOBHas
YyacTb, HOCUK — BcnomoraTtenbHas. Cocyabl, COEANHEHHbIE Y
OCHOBaHM4A, HasblBalTCA coobwarwmummcsa cocygamu. [pu
3anofTHEHUN TaKMX COCYAOB XXWOKOCTbK (BOOOM) €€ YypOBEHb
B OCHOBHOW 4YacTu U B HOCUKe ByaeT oaMHaKOBbIM.

MpocTtenwme coobujarouimecsa co-
CyAbl NPeAcTaBnsitoT COOOM OBEe TOHKME CTEKISHHble TpYy-
BG0oYKM, COeaUHEHHbIE PE3NHOBLIM LWaHroM. Ecnn Bbl Hanu-
BaeTe XWUAKOCTb B OOHY U3 3TUX Tpybouyek, BbICOTa XUAKOCTU
B 06eunx Tpyboukax byaet ogmHakosa.

Ecnu mMbl ogHy 13 Tpyboyek nogHMmMeM BBEpPX, HE MEeHsS
NnonoxeHue BTOPOM TPyOO4KM, YPOBEHb XMOKOCTM B 00eunx
TpybouKkax ocTaHeTCA OANHAKOBbIM.

3aKoH coobLarLmxcsa cocynoB — ~

B coobuwatowmxca cocygax pasHon qoopmMbl 0OHOPOS- l { "
Has XXMAOKOCTb YCTaHABNMBAETCS HAa OAHOM YPOBHE. 3

OTOT 3aKOH Takxke akTyaneH Ans coobLialLmxcs co- e . [
CYyAOB, UMEKLMX HECKOSbKO KOMEeH pasHon opMbl U £ =3
nrowazam. :

/ZI) Kakune cnocobsbl HpaBMHbHOﬁ YCTaHOBKM Ha CTeHe KOMHaTbl TerieBu3opa Wiin
— ~
: :/V", OEeKopaTUBHOU KapTUHbI BaM N3BECTHbI?
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[Mpn MOHTaxxe OBepen U pam B CTPOSALLNX-
Cs1 JOMax Ucnonb3yeTcsa yCTPONCTBo, paboTa-
tollee Mo 3akoHy coobLuakLmxcs cocynos,
obecneumBaroLlee pOBHOCTb Mora v NOTOosKa,
a Takxe yrnos goma.

OTO YCTPOMUCTBO COCTOMUT U3 AFIMHHOIO Mpo-
3payHoro LwraHra, K KOHLaM KOTOpOoro npwu-
KpenneHsbl ABa ANVHHbBIX unuHapa. B wnaxr
HanueaeTcs BoAda. TOYKM, B KOTOPbIX YPOBHU
BoAbl B Tpybkax paBHbl,

HaxoOsTCA Ha OAHOW

NNHNN.
Hanpumep, ons
YCTaHOBKN TeneBm3opa Ha CTeHy BblOMpaeTcs TOYKa B HYX-
HOM MecTe. [1na HaxoXOeHUs BTOPOW TOYKWU, PaBHOW YPOBHIO
nepBon, MCNonb3yTcs coobuwatowmecs cocygbl. [pu aToM
OOVH M3 UMNUHOPOB C BOAOW MOMeELlaeTcd B MCXOOHO 3a-
OAHHYIO TOYKY, N BblOMpaeTca Kakoe-TO YUCIOBOEe 3HavyeHue
- Ha wWkKane uwunuHapa. YpoBeHb BOAbl BO BTOPOM UUNMHAOpPE
A Sy TaKxKe BblpaBHUBAIOT (NepemMellas BBEPX UM BHU3) C YPOBHEM
-iis = BOAblI B NepBOM uunuHgpe. Npu paBeHCTBE BbICOT OT nofa oTme-

' YeHHble TOYKM HaxoaATCs Ha O4HOM YPOBHE.

------------------------------------------------------------------------------------------------------------------

1. AsnsatoTcs nu cuctembl o6orpesa B gomax coobLuatowmmmcsa cocygamm? :
2. NpuBegnTte npumepbl COOOLLAILWNXCHA COCYA0B B BalleM AOME. :
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NPAKTUYECKOE 3AHATHUE
TEMA 68. BbICOTA XXUAKOCTEMN
B COOBLIAIOLWMXCA COCYAAX

Lenb: onpegeneHne nioTHOCTU XWUOKOCTU B coobLaroumxcs cocyaax no pasHoCTu
BbICOT.

NMpaBuna 6e3onacHocTU:

- ByabTe BHUMAaTENbHbI U OCTOPOXHbI BO BPEMS NMPOBEAEHUSA NpakTuieckon paboThl;

- N3y4yunTe NopsiLOK BbINOMHEHUS paboThl, Npexae Yem NPUCTYNUTb K HER;

- CTPOro criegymte pekoMeHAaumsim yumTens;

- OCTaBnaAnTe Ha paboyemM MecTe Torbko 06opyaoBaHMe, HEO6XoANMOE ANS NPaKTUYECKUX
3aHATUN;

- ByabTe OCTOPOXHbI NpK ycTaHoBKke U-0Bpa3HOM CTEKISIHHOM TPYOKW Ha LITaTMB;

- He NponvBanTe Bo4Y M Macno Ha nort,

- He KrnagmuTe Heobxogmmoe obopyaoBaHMe Ha Kpan cTtona.

Ham noHapobsTcsa Mopsaaok BbINOMIHEHUS paboThl

> wTatme Hapucynte cnegytowyto Tabnuuy B cBOoen TeTpaaum,
U-obpa3sHas cTeknsiHHas npexae Yem HavyaTb SKCMNEPUMEHT.

Tpybka
Boda
pacTuTernibHoe Macrno Ne h,, (cm) h,, (cm)
BOPOHKa y
2 MEH3YpKM
nHenka

T 1. YctaHoBuTe U-006pasHyto CTeknsiHHylo TpybKy Ha
= LUTATMB, KaK Noka3aHO Ha puUCyHKe Ha cTp. 151.

v

vV v.v vy

2. Hanente 30 ml Boagbl B nepsyto MeH3ypky n 30 ml
pacTUTENbHOro Macrna BO BTOPYK MEH3YPKY.

3. Mlcnonb3ysi BOPOHKY, HanemTe BoAy B OOHO KOMEHO
U-obpa3Hon cTeknaHHon TpyOku, a pactuTenbHoe
: Macsno — B ApYroe KOofeHo.

4. lamepbTe BbICOTY BOAbl U pacTUTENbHOro Macrna ¢
MOMOLLbIO NMHENKN.

5. 3anuwwnTte pesynesratbl B Tabnuuy.

CpaBHuUTE BbICOTY XUOKOCTEN.

h

%} YT0 Bbl HAbNOAANK, Korga HanMeany pasHble XXMOKOCTU B coobLuatoLmecs cocynbl? ]




ABA 10. ABVXEHME M cnAa 1571

T,

) /"i’,\ {;/f \

3

==
=

L]

=

o

BbICOTa XWMAKOCTW B KONIEHaxX COCYAOB Takxke OyaeT pa3HoM.

Ecnun B coobuiatolmecs cocyabl HanNUTb pasHble XUOKOCTH, \_‘ I /
|

®PoHTaH NepoHa. C nomoLLbio NOAA0HOB MOXXHO caenatb (oH-
TaH, KOTOpbI He ByaeT 3abupaTb BOAy M3BHe, HO ByaeT paboTtaTb
ponro. Takon doHTaH 6bIn1 M30bpeTeH MepoHom AnekcaHapuin-
CKMM, XXMBLUUM B | Beke Hallen apsbl.

=\
/w’ Mo kapTuHKe 0bcyanTe ¢ Apy3bsiMn NPUHLKMN paboTbl POH- T
L TaHa [epoHa.

@oHTaHbI MO CYyTU SABMSOTCHA COOPYXKEHUSIMW, CO34AIOLLNMU CUM- ¢
doHuo Mmpa n bnarononyunsa. B cagax, co3gaHHbIX BO BpeMeHa
npaeneHns Amupa Temypa, Takke Oblniv CoopyKeHbl (POHTaHbI yan- I
BUTEMNBHOM N CIOXHOW KOHCTPYKLMU C UCMONb30BaHMEM LOCTUXE- %
HWIi apXUTEKTYPbl TOro BpemMeHu. Mpu UX CO30aHUM YYUTbIBANUCh
Takke reorpaduyeckoe MonoXxeHue, Kiumar,
BOLHblEe pecypcCbl U HanpaeneHus BeTpa.

KoHeuHo, B XXI| Beke apxutektypa pasBuBa-
etca ObicTpbiMu Temnamu. OcobeHHo B obna-
CTM co3daHus POHTAHOB MOSBUSCA PSS HOBbIX
KOHCTpyKumin. CerogHs ropoga ykpallarT My3bl-
KarnbHble, CBeTopacceuBalowme U TaHuylouwme
POHTaHbI, MOCTPOEHHbIE C WCMNONb30BaHMEM
KOMIMbIOTEPHbIX TEXHOMOTUN.

ﬁ 1. Hapucyiite cxemy npocTeiniero poHTaHHOro YCTPOMCTBA, KOTOPOE MOXHO OyaeT :
NOCTPOUTL B Napke unv BO ABOpE. :
2. Cpenavite (bOHTaH 13 NNacTUKOBOMW BYTbINKMN.
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TEMA 69. TOYEMY KOPABJIU
HE TOHYT?

Ecnn B BOoy 6pocuTb rBO3ab WM ManeHbKUA KaMeLLEK,
OH YyTOHET. Ecnn mbl oTnycTuM Kycok gepeBa wunu npobkw,
yOEPXKMBAEMbIA B XUOKOCTU, OH BCMSMLIBET Ha MOBEPXHOCTb.
CnepoBaTenbHO, BO3HMKAET cuna, KoTopasi CTPeMUTCS Bbl-
TOSIKHYTb Temno, MOrpy>XeHHoe B >XUAKOCTb, HaBepX. Bnepsble
3Ty cuny obBHapyXun gpeBHerpedeckun Yy4yéHblh Apxumes,
xuswun Bo |l Beke go Hawen apbl. E€ HasBanu apxumenosomn
CUNOWN.

IlereHpa 06 Apxumepae

Llapb Cupakys ['mepoH
npukasan mactepy Wusro- S
TOBUTb KOPOHY W3 30r0-
Ta. OgHako, korga KopoHa
Oblna roToBa, Uapb 3ano-
A03pun, 4YTO OHa caenaHa
He 13 YNCTOro 30510Ta, a U3
cnnaea gpyrmx MeTarnnos,
XOTA Macca KOpPOHbI Obina
paBHa Macce 3050Ta, KO-
TOpOEe Aanu macTtepy.

'mepoH pan 3agaHue
Apxumeny, He nospe-
AVB KOPOHY, onpenenutb [T T TV TV STV T T e 0§ VI T To o T o Ty
mMatepuan, u3 KOTOporo
OHa cpenana. [Onsa aTo-
r0 HYXXHO ObINO CpaBHUTb MSIOTHOCTb KOPOHbI C MIIOTHOCTLIO YMCTOro 3of0Ta. Apxumes
AONro ayman Hag pelleHnem 3Ton 3agadv. Maccy KOpOHbl Nerko U3MepuTb Ha Becax,
HO Kak onpenenntb ee 06bEM? Beab KOpoHa nmena 4OCTaTOYHO CrOXHY0 hopmy.

OpHaxabl Apxumepq 3ameTusi, 4YTO, KOrga OH MNOrpysuncst B BaHHY, HarOMHEHHYH
BOoOoW, Boaa M3 Heé Bbinunacb. OH MNOHAMN, YTO OOBbEM BOAbI, BbINUBLLUMACA U3 BaHHbI,
paBeH O6bEMY ero COBCTBEHHOro Tenia, U BOCKIMKHYM: «3Bpukal», To ectb «Hawen!»
Apxumep paccuuTan, YTo Tena O4AnMHaAKOBOM MacChbl, M3rOTOBIEHHbIE N3 pa3HbIX MaTepua-
NOoB, MMELOT pa3sHble 06 BHEMBI.

Tor: kKak BbIACHMIOCH, KOPOHa Obifa N3roToBneHa He M3 YMCTOro 30s10Ta.




[ABA 10. ABMXEHME M cna 153

=\
% MoyemMy BO3AYLIHbIE APkl NOAHMMAaOTCA B HE6O? J

MNMogbém B BO3OyX BO3AYLUHBLIX LLAPOB, aspocTaTta, AMpwxabnsa OCHOBaH Ha apxvmeno-
BOWV cune. BHYTpeHHsAs YacTb BO34yLUHbLIX LWAPOB 3arofiHeHa ra3oM, MiOTHOCTb KOTOPOro
MEHbLLE MO CPaBHEHMIO C BO3AYXOM, Hanpumep, renvem. NockonbKy apxumenosa cuna,
AeNCTBylOlWas Ha BO3AYLIHbIN Wwap, 6onblie CUmbl TSXKECTU rasa BHYTPU BO3AYLUHOIO
wapa, Bo3ayLUHbIN ap ABUXKETCS BBEPX.

=\
=) Bbl 3Haerte, kak nnasatoT Kopabnu? J

NMnaByyecTb kopabnem M NOAOK B BOAE TaKkKe OCHOBaHa Ha apxMmenoBOW cune.
Mo 3akoHy Apxvmega norpyxéHHas B BOAYy YacTb Kopriyca CyAdHa BbITECHS-
eT Maccy BOAbl, paBHyl Macce kopabns c rpysom. B atom cnyyae cuna TaxecTtu
paBHa cune Apxumena, M kopabnb C rpy3oM OCTaETCA Ha MOBEPXHOCTU BOAbl. Ypo-
BEHb HanbONbLUEro NOrpyxeHus Kopnyca cygHa B Body 0603HavyaeTcsi KpacHOM NUHUEN.
OHa HasbiBaeTca BatepnuHuen. Water o3HadaeT «Boga». [lonoxeHwe BaTepnuHum
OTHOCUTENBbHO BOAbI HA OrPOMHbIX IPY30BbIX CyAax CTPOro KOHTPONMpyeTCcs.

--------------------------------------------------------------------------------------------------------------------- .
o .
.

1. B kakon Boae 4YenoBeK He TOHET?
2. OrpaHu4yeHa nu BbICOTA, Ha KOTOPY NOOHUMAIOTCA BO34YLUHbIE LWapbl?

3. Anua ToHYT B NpecHon BoAe, HO nnaBakT B COMNEHon. OBbACHUTE MPUYUHY U
NpoBepbLTE Ha MpPaKTUKe.

---------------------------------------------------------------------------------------------------------------------
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NMPAKTUYECKOE 3AHATUE
TEMA 70. YCNOBWUA NMNABAHWA TEN

Lenb: onpegeneHne yCJ'IOBI/IIZ nnaBaHMA TeJ1 OMNbITHbIM I'IyTéM.

Ham noHapo6saTcsa

Mopsanok BbiNonHeHUs pa6oTbi

> MEeH3ypka
> CTeknsaHHas npobupka
> MEecoK

> CyXad TKaHb

1. Hanente Boay B MEH3YPKY.

. 3akporite npobkon Npobupky M nomecTute ee

B MEH3YypKy, B KOTOpyt0 Hanuta Boga. [oHabnto-
AanTe 3a NONIoXXeHNeM npodupku.

. NoctaHbTe NpobupKy M3 BoAbl U MpoTpuTe eé

CYXOW TKaHbI0.

. HanonHute neckom npobupky 00 BbICOTbI, paBHOM

Ya €€ OnuHbI, N 3aKporTe NPOBKON.

. MomecTnte €€ B MEH3ypKy C BO4OW U MNOHabno-

JauTe 3a eé MnonoXeHnem.

. floctaHeTe npobupky 13 BoAbl M NpoTpuUTe €é

CYXOW TKaHbIO.

. 3anonHute BCO NpPobupky neckom. [lomectute

€€ B MEH3ypKy C BOAOW M noHabnwoganTte 3a eé
NMOMNoXeHNeM.

CpaBHuTe HabnogeHus.

)
WJ I'Ipm KakKnx yCrnoBudx Terio, Ha-
Xoaslleecd B XXUOKOCTU, BCIJibliBa-

eT Ha eé NOBEepPXHOCTb?

|_|pl/1 KakKnx YyCrioBuAx OHO Mia-

BaeT? A nNpu Kakux TOHET?

=\
=), Touemy kapTocbenb BCMbIBAET Ha
L NOBEPXHOCTb BOAbI?
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AxmMern npoBEN MWHTepecHbIn akcnepumeHT. OH Hanuin paBHOE KONMYecTBO BOAbI
B IBa OAMHAKOBbIX cocyaa. B nepBbIn cocyq OH NONOXM KapToOennHy, 1 oOHa onycTunach
Ha OHO cocyaa. Ho korga Axmen nepenoxun eé Bo BTOPOW cocyf, kapTodpernvHa Bensbina
Ha NOBEPXHOCTb.

—

=\ ”
fj B uém pasragka onbita Axvena?

Ecnn nnotHocTb TBEpPAOro Tena 6Gonblue
NMIOTHOCTU XMAOKOCTWU, TENo TOHET. Teno ¢
MEHbLUEN MNMOTHOCTbLIO, YEM MMOTHOCTb XUA-
KOCTM, BCNNbIBAET Ha €€ NOBEPXHOCTb. Tero,
NSIOTHOCTb KOTOPOro paBHa MMOTHOCTU XUA-
KOCTWU, HAaXoauTCsA B NIOOON TOYKE XKNOKOCTW.

Ha 3emne ectb conéHoe mope. Ero Ha-
3biBatoT MéptBbiM Mopem. OHO HaxoguT-
ca Mexay [lanectuHon, WopgaHnen wn
N3paunem. B aToM MOpe 4yenoBek He TOHEeT
TaK Kak MIIOTHOCTb MOPCKOM BOAbl ©onblue
NIOTHOCTM Tena 4YenoBeka. Takke 13-3a Bbl-
COKOro cofepkaHuns conm B MOPCKOW BOAE B
Hen He obuTaloT XXNBbIE OPraHN3MbI.

YcnoBusi nnaBaHus Ten:

1. Ecnu cuna Apxnmena 6onbLie Beca Tena, Teno 0yaet nnasatb, YaCTUYHO MOrpy»Kasicb
B XKMAOKOCTb.

2. Ecnn cuna Apxumena paBHa BecCy Tena, Terno OCTAETCs HEMOABWXKHbLIM B fit06OM
MeCTe BHYTPU XNOKOCTW.

3. Ecnn cnna Apxnmena MeHblUe Beca Tena, Teno TOHET B XUOKOCTMU.

Monb3a nnaBaHusA ANA 300POBbSA YernoBeka

MnaBaHWe CHUXaEeT apTepuanbHoe AaBreHne, yBe-
NUYMBaET MbILLIEYHY0 cuny, obecrneynBaeT MocTyn-
feHne J0CTaTOYHOro KOonMyecTBa Kucriopoda B MO3r,
yryJdluaeT KpoBoobpalleHre, UrpaeT BaXkHyl posb B
NpodunnakTke cepae4yHo-CoCyanUCTbIX 3a6oneBaHnin n
ynyyllaeT 300pOBbEe YernoBeKa.

ﬁ MNpoekTHasa paboTa. N3roToBneHve :
: nnoTa 13 nnacTMKoBbIX BGYThINOK.

.

®ecccce

©® 000 000000000000000000000000000000000000000000000000000 0
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NOTUYECKWE 3AAAHNA NO ITNABE

3apaHue 1. OnuwnTe BUAbLI ABMXKEHUS, KOTOPbIE N306paXkeHbl Ha KapTUHKaX.

3apgaHme 2. MaHcyp nogbpocun Mmsad
BBEpPX, Mocrie 4ero MY ygapuncs O non
B Touke A mn cHoBa oTckouyun BBepx. Kak
BbICOKO OH MOAHMMETCSH OTHOCUTESTbHO TOYKU
B npun noBTOpHOM OTCKOKE? (Bblle, HUXe,
Touka B).

3apgaHne 3. A3u3bek
oTtoaBuraet OonblUON Ka-
MEHb, nexawun nocpeamn
A0pOorn, B CTOPOHY C MOMO-
b XKenesHoro noma. B ka-
KOM M3 NMpuBEOEHHbIX HWKEe
cnocoboB OH nepemellaet
KaMeHb, npunaras MeHb-
wyto cuny? Ob6bAcHUTE
CBOW OTBET. .

3apaHue 4. B Bogy Gpocunu kameHb M npobKy opvHakoBoro pasmepa. KameHb
cTan TOHYTb B BoAe, a npobka octanacb Ha NOBEpPXHOCTU. MOXHO nu ckasaTb, 4TO
Ha npobkKy aencteByeT 6onbluas cuna Apxumeaa? NpoKOMMEHTUPYITE CBOW OTBET.

3apaHue 5. B kakon 13 YalHMKOB
MOXHO HanuTb ©Oonblle BoAbl?
OObsACHUTE CBOV OTBET.




[JIABA

ConHue — WCTOYHMK CBETOBOM W TEMNNI0BOM
3Heprmn. Yactb CBETOBOM 3HEPruuM, UCXOOSLLEN
ot ConHua, nornouwiaetrcs atMoccepon 1 noBepx-
HOCTbIO 3emMnun, 4To CnocoBCTBYET €€ Harpesy.

CBeT — 0gHa M3 OCHOBHbIX 3HEPIUN ANSA XKU3HU
pacTeHUn N XMBOTHbIX Ha Hallewn nnaHete. B npo-
uecce OTOCMHTE3a, MPOUCXOOALLEr0 B KreTkax
pacTeHun, aHeprus ceeta npeobpasyetca B XMMU-
YECKYI0 3HEepru OpraHu4eckoro Beuwlectsa (rnto-
KO3bl).

YacTb opraHM4ecKkux BeLLECTB, 0OpasyroLmxcs B
npouecce (poTocMHTE3a, 3anacaeTcs B TKaHAX pac-
TEHUI. DHEepPrusi, KOTOPYHO NMosy4atoT BCe XNBbIe Op-
raHn3mbl Ha 3emMne C NULEen, HanpsiMyto 3aBUCUT OT POTOCKMHTESA.

OTpa>Ke|-| ne cBeta

Kak Mbl BUAMM OKpyXatoLime Hac Tena?

Korga nyy cBeta nagaeTt Ha kakoe-rnmbo Terno,
YacTb CBeTa OTpaxkaeTcs OT Hero. JTO SABreHue
HasblBaeTCcs oTpaxeHuem cBeta. Mbl  BuaUM
OoKpyxatwLue Hac Tena 6narogapsa OTpaXKeHUHo
ceeTa.

Mol BUOMM CBOE OTpaxkeHue B 3epkare. B ocHoBe
dopmMmpoBaHns 3epKarnbHOroO K3obpaxeHust ne-
XWUT siBNeHne oTpaxeHus ceeta. B nnockom 3ep-
Kane nsobpaxeHune 6yaet CUMMETPUYHBIM.
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%Jb Bbl korga-HMbyab Habnoganu npenomneHne ceeta? J

Mpun norpy>xeHnn KapaHgalwa B CTakaH C BOAOW
Ha rpaHuue pasgena BOAbl M BO3gyxa Mbl BUOUM
M3NOM. OTO CBA3aHO C TEM, YTO CBET MEHSAET CBOE
HanpaBneHne npu nepexoge M3 BO3gyxa B BOAY.
Takoe n3MeHeHne HanpaBneHns CBeTa Ha3blBaeTCSA
npenomsieHMeM cBeTa.

Ham noHago6saTcs Mopsinok BbinonHeHust paboTbl
» rnyGokas Taperka OKcneprMMeHT NPOBOAMTCS B rpynnax.
> MOHeTa

.. g 1. MNMocTasbTe rnyboKyto Taperky Ha CTon.
» EMKOCTb C BOOOM

2. [NpuknenTe MOHETY CKOTYEM K LIEHTPY OCHO-
BaHNA Tapernku.

3. Otongute ot HEE, 4YTOObI MOHETa He Obina
BUAHa.

4. MNycTb Baw Apyr paBHOMepHO byaeT Hanu-
BaTb BOOY B Taperiky.

Cnegute 3a npoueccomMm.

= ,
=), O6ocHyiiTe, nodvemy npu aobasneHnn BoAbI B Tapesiky MOXHO yBUAETb MOHETY?

NcTuHHas rmybuHa BOOOEMOB CBsAi3aHa C NpenoMieHMeM cBeTa.

Korga Bbl cMOTpuTe Ha OHO 6accerHa, ypOBeHb BOAbl B HEM KaXXeTCs ManeHbKUM.
Mocne norpyxeHnsa B GaccenH Bbl 3aMeTUTE, YTO OH Ha camoMm fgene rmyoxe. MNoatomy
He cTouT obmaHbIBaTbCcsa rybuHon H6accenHa. NpuynHa, N0 KOTOPOW OHO BOAbI KaXXeTCs
MeHbLLe, CBA3aHa C NpenoMseHMeM cBeTa.

ﬁ 1. N3 yero genatotca 3epkana? 3

. 2. Kak obpasyeTcst oTpakeHue B 3epkanax?
3. [ne MoXxHO HabntoaaTh OTpaXkeHne u NpenomMrieHe CBeTa B NOBCEAHEBHOM XXN3HN?
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TEMA 72. TAH3bI

Ham noHapoGaTcs Mopsnok BbiNoNHeHUs paboThbl
> 3enéHble NUCTbSA 1. NMonoxuTte nuct Ha cTon.
> NnneTka 2. Habepute BOogy B NUNETKY.
> COCYyA C BOAOM 3. PaccmoTpuTe NPOXWIIKM Ha NCTe.

’ =~ | 4.C noMoLLbIo NMNETKN KarnHUTE HECKOIbKO Kanerb Bobl

E{\*' Ha HEKOTOpbIe y4acTKM fucTa.
3 5. PaccMoTpuTe NpoXMIKM nucTa nog KannsMu.

CpaBHUTe yBUOEHHOE B ABYX OMbITax.

%’ KaKyro (byHKLl,I/IPO BbIMNOJIHAJ1a Karjid BoAbl HA NMNOBEPXHOCTU nucra? ]

[Mpo3payHoe Teno, orpaHu4eH-
HOe C OJHOWM WunM [OBYX CTOPOH
chepunyeckon MNOBEPXHOCTbIO, Ha-

3blBaeTCA NUH30M. JIMH3bI U3roTas- [C p
NVWBAOTCS M3 NPO3payHoro Tena, obupatoLuan PacceMBalou.laﬂ]
HanpuMep M3 cTekna wunu nnact- r

MaccChbl.

Ecnn cpegHss 4acTb NWH3blI Tomule, YemM €€ Kpas, TO Takas nuH3a HasblBaeTcH
BbINykNnon. Ecnu cpegHsss 4acTb NWH3bl TOHbLUE, YeM €€ Kpasi, TO OHa Ha3sblBaeTcs
BOTHYTOW.

[Mpn npoxoxaeHun nyven Yyepes BbINyKNyo NMH3Y OHWM COBUpPaloTCA B O4HON TOYKE.

[Mpy NpoxoxaeHnn nyvyen Yepes BOrHyTYH fIMH3Y OHU paccenBatoTCS.
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Bbinyknas nvH3a HasbliBaeTcs cobuparowen, BOrHyTas nvH3a Has3blBaeTcsd pacceu-
BaloLwlen rMH30M.

-
MpumeHeHue NUH3 .

JINH3bI ucnonb3yTca B Meau-
UMHEe ONns U3roTOBMEHUSA OYKOB U
KOHTAKTHbIX JIMH3 OS5 YCTpaHeHus
nedoektoB rnas. Jlroan noneay-
IOTCA OYKaMu Ans ynydule-

HUS1 3pEHNSI.
Jlyna — yBennuutenbHoe onTtu-

yeckoe ycTtponctso. C NOMOLLbIO

nynbl MOXHO YBUOETb MeNKue Tena,

: KNeTkn XumBbIX opraHnamoB. OHa no-

I" l _l L L MOraeT ymTaTb TEKCT, HanuMCaHHbI Mer-

KuMmun BykBamu.

Mwukpockon — aTo onTu4Yecknin npnuodop, [axe cbéMOYHasn Kamepa MOBUIbHbIX Te-
nomMorarLwmMm HaMm BUOETb OMEHb ManeHb-  NeOHOB UMEET FNH3Y.
Kne oObeKTbl, KOTOpble He BUAHbI HEBO-
OPY>KEHHbIM F11a3oM.

Ecnu kanHyTb Kannto BoAbl Ha ByMaXkHbI TEKCT, TO OyKBbI NOKaXXyTcs bonblie, Yyem
opurMHan. JTo CBSI3aHO C TEM, YTO Kanmsi BOAbl TOXE MOXET BbIMOMHATb PYHKLMIO
NUH3bI.

ﬁ 1. C Kakow uenblo NMH3bl UCNOMNb3YTCA B NOBCEAHEBHOM XXU3HN? :
2. lpoBepbTe, MOXET N NnacTnkoBasi OyTbinka ¢ BOAOW BbIMOSHATL POSib JIMH3bI? ¢
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NMPAKTUYECKOE 3AHATUE
TEMA 73. MPOXOXAEHWE CBETA YEPE3
CTEKNAHHYIO NPU3MY

Uenb: N3Y4UnUTb pa3rioXXeHne cBeTa Ha CNEeKTp npn noMoLlumn CTEKNAHHOM NPU3MBbI.

Ham Mopsaaok BbINONHEeHUsA pabdoTbl
noHapo6saTcA
> CTeKnsHHas OKCnepvMeHT NpoBOAUTCS B rpynnax.
npusma 1. Bblpexbsre n3 ByMaXkHOro KapToHa Kpyr, KOTOPbIA paBeH CBETS-
> KapMaHHbIN LLIeNCS YacTy KapMaHHOro ooHapuKa.
. g;%i%m';ﬂ 2. B ueHTpe Kpyra coenamnTe TOHKYHO Lenb.
Bymara 3. K cBeTtsLwenca 4actm kapMaHHOro dooHapuka npuKnenTe cKkoT-
> 9KpaH yeM ByMakHbI KapTOH, B KOTOPOM HaxXo4uTCSA LUenb.
4. Bkniounte kKapMaHHbI hOHapUK 1 co3ganTe TOHKUI NyYOK CBe-
Ta.
5. lNonoxnte CTEKNAHHY NPU3My Ha CTOf.
6. YcTtaHoBuTE 3KpaH Ha pacctoaHum 15-20 cm OT CTeKknsiHHON
NpU3Mbl.
7. ToHKMM nNy4 cBeTa OT pOHapuKa HanpasbTe, Kak NokasaHo Ha
PUCYHKe.
8. HabntoganTte 3a cnekTpoM, NOfyYeHHbIM Ha 3KpaHe.

CpenanTte BbIBOA.

=\
=, Tlovyemy Ha okpaHe
L obpasoBanca cnekTp?

Benblil cBET, NPOXOAALLMIA Yepe3 CTEKMNAHHYHO
Npu3My, pasnaraeTcs Ha CeMb pPasHbIX LBETOB.
MonyyeHHas nonocka U3 cemu LiBETOB Ha3biBaeT-

CA CNEKTPOM.

Korga conHeyHbI CBET NPOXOAUT Yepes Kannu
BOLbl B aTMOCcdepe, CBET pacnajaeTcs Ha CNekTp.
OTOT CreKkTp Mbl Ha3blBaeM pagyroun. [NpuynHa, no
KOTOpOK pagyra npuHuMaeT opmy Ayru, 3akmnto-
yaetcs B LWapoobpasHocTn atmocdepbl 3emnu.
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% MoyemMy nNUCT 3enéHbin, a A6roko KpacHoe? ]

Ham HyXXHbl MICTOYHUKN CBeTa, YTO-
Obl Mbl MOMMWM BWMAOETb Tena BOKPYr
Hac. PaccesiHHble NyyYn OT UCTOYHU-
KOB cBeTa nagjalT Ha npeaMeTbl U
oTpaxatTca. B pesynbrate Mbl BuU-
M Tena. Tena, ocBeLEHHble 6enbimM
CBETOM, UMEKT pasnnyHbIli LIBET Ona-
rogaps OTPaXEHWUO U MOTMOLLEHNIO
HEeKOTOpbIX W3 LBETOB, COCTaBNsO-
lWunx Genbin cBeT. Teno, Ha KOTopbIN
nagaet Oenbii CBET, BUOEH B LBETE
CBETa, OTpaXKatoLerocs oT Hero.

Mpeanonoxum, ©Genbii cBeT OT
ConHua nagaet Ha 3enéHbih JUCT.
Benbi cBET COCTOUT U3 CEMU pasnuny-
HbIX LBETOB. 3enéHbl CBET, coaep-
Xawmnca B aTUX Nyyax, oTpaxaercs
NUCTOM, B TO BPEMS Kak ocTarlbHble
LUBETHbIE Ny4n UM nornowatotes. lNo-
3TOMY Mbl BUOUM FINCT 3ENEHBIM.

ToyHO Tak e ¢ abnokom. B co-
ctaBe 6enoro fyya TOMbKO KpacCHbIN A
LUBET OTpaxaeTcs OT KpacHoro sbno- ?

Ka, MO3TOMy Mbl BMAMM SA6GMOKO —
KpacHbIM. i

q6.10K0

1. MOXHO nv yBnaeTb pagyry ogqHOBPEMEHHO CO BCEX CTOPOH (POHTaHa?
2. Yto obpasyeTca Ha 3KpaHe, ecnv Ha MpuU3My HanpaBUTb CBET TOSNbKO OAHOro
uBerta?

---------------------------------------------------------------------------------------------------------------------

ecccccce®



[ABA 11. SHEPTME 163

TEMA 74. TENNOBOE PACWUMNPEHWE TEN

C TennoBbIMM SAABMEHUSAMU Mbl CTanknBaemcs
Kaxabln feHb. YaenuTne 3a 3aBTpakom, NpuUroTos-
neHne NN UM corpeBaHne oT xonoga — BCE 310
CBsI3aHO C npoueccoM TennoobmeHa. Tenno ne-
pexoguT oT 6onee Té€nnoro Tena kK 6onee xonoa-
HOMy Teny. Hanpumep, Korga mMbl CTaBUM YanHUK
Ha NNUTY, BOA4A BHYTPWU HarpeBaeTcsl, NOTOMY 4YTO
nnuTa OTAAET YacTb CBOEro Tenna soge. Ecnu mbl
nocTaBuM 3TOT YaWHMK Ha NéQ, Boda He nporpe-
eTcsl, MOTOMY YTO B 3TOM Crlydae nén xornogHee
BOAbI.

Bce Tena B npupoge coctosaTt m3 yactuy. Npu
HarpeBaHUN Ten PacCTOosiHME Mexady YacTuuamu
yBenuymBaeTcs, B pesyrbsraTe Yyero Teno pacmpsa-
etcsa. A npu OXNaxaeHum pacCTodHue mexay
YyacTMuamMu YMEHbLLAETCS, TO eCTb TENO CyXXaeTcA.

MpoHabniogaem TENMOBOE pacluMpeHne Tena Ha CreayoLeM 3KCNepUMEHTE.

HOM py4yKe ero.
> Cyxoe TOnnmBo
> Kepamuyeckas

nnuTa

o O

KOnbLIO.

Yyepes KonbLoO.
CpenanTe BbIBOA.

Ham Mopspok BbiNnonHeHUs1 paboTbl

noHapo6aTcsa
> wTatme Pabota B rpynnax.
> KernesHoe 1. MpukpenuTte xenesHoe KonbLo K LWTaTMBY.

KomnbLo 2. MonpoByiiTe NPONYCTUTL METaNNMYECKUI LapKK Yepes KombLio,
> MeTannuyec- ; »

KN LUAPUIK, MPUKPENNEHHOE K MEeTansnJeckoin pyuke.

anernnéH- . CHUMunTE MeTannuyecknin LapuK C KombLa.

3
HbIW K XXenes- | 4. Ha kepaMuyeckyto NnuTy rnonoXuTe Cyxoe TONSIMBO N NOSOXIUTe

. NogHecuTe MeTannMyecknm WapuK K OrHKO U HarpemTe ero Ha orHe.
. MonpobynTte NponyCTUTb HarpeTbin METANNMYECKUI LWApPUK Yepes

7. NoHabntogante, NPONAET NN HArpPeTbI MeTaNIMYECKUN LWApPUK
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== - "
% Ob6bscHuTe, noyemMy HarpeTbin Lap He npoLies 4yepes KonbLo?

My6uHa Habntogana, kak 6abyLuka BapuUT BapeHbE N3 BULLHW. g,

OHa 3ameTuna, 4to 6abyLuka ononackuBaeT CTEKMsSHHYI0 BaHKy
ropsiyeri Boon, a 3aTeM HanomnHsieT 6aHKy KUMSALLMM BapeHbEM.

o

= My6uHa 3agymanacs: «lMNoyemy 6abyLu-
Ka ononackvMBana CTeKnsiHHyt 6aHky ro-
psyen Bogon?» Yto 6bl npomsoLwsno, ecnm
©aHKy NPOMbINIM XONOL4HOW BO4OW?

3HaHue Toro, Kak Terna pacLUMpsitoTCS NpU HarpeBaHnu,
OYEeHb BaXXHO B XXU3HU U TEXHUKE. APXUTEKTOPbI, CTPOU-
Tenu XenesHblX A0OPOor YYUTbIBAKOT 3Ty BaXKHYH OCOOEH-
HOCTb B CTPOSILLMXCA COOPYXeHuaX. Hanpumep, KOHLbI
Xenes3HOAOPOXHbIX PenbCoB He pacnonaratoTca Bripu-
TbIK, @ OCTaloTCs HebonbLUMe 3a30pbl B MecTax coefuHe-
Hus. Ecnu atoro He caenatb, TO B XapKue NeTHUe OHu
penbcbl ByayT yOnMHATLCSA, W, YIMpasCb KOHUAMU Apyr
B Apyra ¢ 6onbLUon CUNon, oHM msorHyTcs. lMNMpu ctpoun-
TenbcTBe GOMNbLIMX MOCTOB Takke OCTaBNAT B MecTax
coeanHeHnst GETOHHbBIX NNUT Takne NPoEmbl. TN OTBEP-
CTUS 3aKpbIBAKOTCA cneumnanbHbIMU XeNe3HbIMN peLleT-
Kamu, YToObl NpeaoTBpaTUTL NonagaHne aBTOMOOUIbHbIX
wuH. lMNpoesaxan Gonblne MocTbl, obpaTnte BHUMaHuE
Ha 3TN Mepbl NPEAOCTOPOXKHOCTU.

=\
2 Bl korga-HWbyap Habnoganwu, Kak NMHUK anekTponepeaayn netom NpoBUCAKOT MeXOy
L cTon6amu, a 3MMoV HaxoasTCs B HATAHYTOM COCTOSIHUM? OBbsAcCHUTE noYemy.

1. MNoyemy Tena Npu HarpeBaHUN pacLINPSOTCA? :
2. Ecnun HanuTb KMNATOK B XOSTOAHYH CTEKMSAHHYI0 BaHKy, OHa TpeckaeTcs. [Moyemy?
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TEMA 75. NEPEAAYA TENMJA

Koraa mbl pobaBnsgem caxap B ropsymii Yam yTpoM 3a 3aBTPaKOM, Halla ¢
pyKa 4yBCTBYET, YTO NOXKa HarpesaeTcs. M3 aToro onbiTa criegyert, YTo
MeTann XopoLo NpoBoauT Tenso. h

Ham noHapob6aTcs Mopsnok BbinoniHeHUs paboTbl
» 2 Wwratmea ¢ MydTamu PaboTta BbinonHsEeTCS B rpynnax.

» meTannuueckuii ctepxens | 1. Cobniogainte npasuna TexHUKU Ge30macHOCTM Mmpu
BbIMNOMHEHNN PabOThI

2. pukpenute MeTannMYecknin CTepXXeHb K LUTaTUBY,
Kak nokasaHo Ha PUCYHKe.

3. Mpy NoMoLLM NNACTUMNHA NPUKPENUTE FrBO3AVNKM K Me-
R TanIM4eckoMy CTEPXKHIO.

4. PacnonoxuTe CBevy, KakK NokasaHo Ha pUCyHKe.
. Mopoxrute caevy.
6. NpoHabntoganTe 3a ONbITOM.

O6cyaute B HEBOMbLUMX rpynnax.

» 10 rBO3QMKOB

> CBe4a U KepamMmunyeckas
CrnnpTOBKa

(3]

=
% I'quelvly rBO3OUKN MNMpU HarpeesaHmM METarnJiIM4eCKoro CTep>XXHA Ha4darnun oTnagaTb? ]

HekoTopble BewecTBa XOpOLWO NPOBOAAT TEnno, a HeKkoTopble — nnoxo. Hanpumep,
npyv NPUroTOBNEHUN MULLX CKOBOPOAA C PyYKOW pacnonaraetcsa Ha nnute. Korga tenno
OT NNMTbl nepegaéTca MeTannMyeckorm 4YacTu CKOBOPOAbl, OHa ObICTPO HarpeBaeTcs.
MeTannunyeckass 4acTb CKOBOPOAbl XOPOLIO MPOBOAUT Tenno, KoTtopoe nepenaér-
cs nuwe, obecneymBas €€ rotoBky. Ho pydky ckoBopodbl Mbl CBOOOAHO AEPXKUM PYKOW,
TaK Kak oHa He HarpesaeTcs. [puynHa B TOM, YTO py4Ka CKOBOPOAb! BbINOSIHEHA U3 Ma-
Tepuanos, NMoxo nposoaswmx Ttenno. Metannbl (anioMuUHUMA, Medb, Xene3o u ap.)
Xopowlo npoBogAT Tenno. lnactuk, ctekno, gepeBo, TPOCTHMKOBAsS COMoOMa, KMpNud u
Ap. NSI0X0 NPOBOAAT TEMSO NO CPABHEHUIO C MeTaniamu.
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TennonpoBOAHOCTb — O4HO U3 CBONCTB BELLECTBA.

31MOon Mbl UCNONb3yeM anekTpuyecknin oborpesa-
Tenb unu 6atapero LeHTpanbHOro OTOMMEHUS, YTO-
Obl oborpeTb Haw gom. Tenno, ucxogsuwee OT ITUX
YCTPOWCTB, nepedaéTca Bo3ayxy. Bo3gyx nepenaér
TENNo OKpyxawLwmm Tenam. B pesynsrate Harpesa-
IOTCS BCe Tena, Haxoaswuecs nobnu3ocTu oT 3TOro
npubopa.

Ho po ten, Haxoasawmxcs ganeko oT HarpeBaTenb-
Horo npmbopa, Tenna AoxoauT o4YeHb Mano. Motomy
4YTO BO3AYyX MMIOXO MPOBOAUT TEMMO NO CPABHEHMIO C
MeTannamu.

3HaeTe N Bbl NPUYMNHY YCTAHOBKWN BaTtapeun LeHTpanbHo-
roO OTOMMEHNSA B XUNKULLAX Nog, OKHOM 6rnvke K nosny?

baTtapess UeHTpanbHOro OTONMEHUs nepenaeT Tenno
oKkpyxatowen cpege. B pesynbrate Bo3gyx BOKpyr 6atapeu
HarpesaeTcs. Ténnbl BO34yX NOOHMMAaETCSA BBEPX N YaCTUY-
HO OTAAET Tenso NOTOSKY NoMelleHnss. HeMHOro oCThbIBLUNMI
BEPXHUW CMNOW BO3Adyxa Mpu 3TOM OMyCKaeTCAa BHU3. ITOT
MOTOK BO3Qyxa CHOBa HarpesaeTcd OT ©GaTtapen. Takum
obpa3om, ABMXKEHWE TENSOro BO3Ayxa CHM3Y BBEPX NPOAOI-
XaeTca HenpepbiBHO. JTOT BUA nepeHoca Tenna, To eCcTb
OBWXXEeHWe TENoBOro NOToKa, Ha3blBAETCH KOHBEKLUEN.

KoHBekuus

4

1y

I'IpaK'quecxoe ncnosnib3oBaHue Tennonepegavyn

OBowm 1 nnogpl, Takne Kak nomMuvaopbl, orypubl, fMMO-
Hbl, MAHOAPWHbI, 3MMOW BblpallMBatoT B Tennuuax. NoTtonok
N CTeHbl TENNUL, NpeacTaBnsaT cobOM OKHa, BbIMOMHEHHbIE
N3 TONCTOro M NPOYHOro ctekna. CTekro XOpoLLo NponyckaeT
COSMHEYHbIE Ny4n. ITM Ny4dn NOrMoLarTCa NOYBON U Harpe-
BaloT e€. Bozayx BHyTpu Tennuubl Takke Harpeaetcs. CTek-
N0 NO CBOEW npupoae nroxo nposoanT Tensio. bnarogaps
3TOMY CBOWCTBY CTEK/O COXPaHSET Tenso B TEMNSOM nome-
LLEHUMN.

Orteu KOHyca ckasan cTtpoutensam, YTobbl CTEHbI CTPOSILLE-
rocsi goma ObInn KUpNUYHbIMN U aepeBsHHbIMU. OH Takke
NOAYEPKHYI, YTO NPW MOKPbITUM KpbiWK AoMa Heobxoaumo
CHayana nonoXxuTb Ha HEE COSMIOMY M IMIMHY, a 3aTeM OLUTY-
KaTypuTb.

—— s

=) Buyém NPEMMYLLECTBO KUPMUYHbBIX N AEePEBSHHbIX JOMOB?
KakoBa npu4ynHa ncrnornb3oBaHUsA CONOMbI U MWHbI AN NOKPbITUSA KpbiwK goma?
lMoyeMy OPTOUKM YyCTaHABNMBAKOTCA B BEPXHEW YacTu OKHA?

1. Kakune BelecTBa nNioxo NpoBOASAT Tenmo? :
2. Cnpaeegnveo nu BolpaxeHue: «LLyba rpeet»? :
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TEMA 76. SHEPTUA WU 3KOJZ1IOTNA

1. OTKyna 6epétca aHeprna? [ns yero oHa Ham HyXHa?
2. Kakoe BnusiHMe okasbiBaeT NPOM3BOACTBO SN1EKTPUYECKON SHEPTNN HA IKOSOTUO?

YenoBeyecTBO ocBaMBaeT Cnocobbl NpeBpaLleHns aHep-
MmN, BCTPEeYalLLeNnca B Npupoge, B 3HEPrno Apyroro Buaa,
aheKkTnBHO Mcnonb3ya e€. B kayectBe TonnuBa Ha Ten-
NOBbIX 3NEKTPOCTaAHUMSAX UCMONb3YKT Yronb, ra3 u masyrT.
TennoBasa aHeprust npeobpasyeTcst B SNEKTPUYECKYHO C NO-
MOLLbIO crneuumanbHbIX YCTPOWCTB. BblipaboTaHHas anek-
Tpryeckasa aHeprna nepenaéTtcsa no cetTsaMm noTpedurtensam.
BolpabaTtbiBaemasi anekTpudeckasa aHeprusi Ucnosnb3yeTcs
B NMNOBCEOHEBHOW XXM3HW B TaKMX YCTPOWCTBAX, Kak Tenesu-
30p, XONoAUIbHUK, 3NeKTpudeckasi namnoyvka, KOMnbTep.

BbIGpochbl BpeAHbIX BeLLecTB B aTMocdepy B pe-
3ynsTaTe CXWUraHus TOMNMBA Ha TEMNOBbLIX 3NEKTPO-
CTaHUMAX OKa3blBalOT HeraTUBHOE BINUSIHWE Ha 3KOMO-
rvto. Masbl, BbiOpacbiBaeMble B aTMOCepy, Bbi3biBaloT
rno6anbHoe NoTenneHne n N3MeHeHve Knumara.

Mpy cxuraHuM TOMNMBa BbIOENSATCA Bpen-
Hble rasbl, KOTOpble nonagalT B atMocdepy. OHu
[06aBnATCA K ocalkam M HaHOCAT Bped 34aHusM,
[ePEBbAM, PACTEHUAM U KUBOTHbIM.

% Kakne WCTOYHUKM 3neKTpuyecTBa, KOTopble He
OKa3blBalOT CEPbE3HOMO BIIMSIHUS HA 3KOMOInto,
L Bbl 3HaeTe?

Jkonorua un3y4yaeTr B3aUMOLEWCTBME MeXay
YenoBEKOM U OKpY>KatoLLen cpeaomn.

Ha cerogHAWHUN [OeHb YYEHbIMU  U3YYEHbI
cnocobbl NPOM3BOACTBA JNEKTPOIHEPTUM C  WUC-
Nnonb30BaHMEM COSfIHEYHOrO CBEeTa M CUnbl BeETpa.
CeeToBas aHeprusi, nonagarowas Ha COfIHEYHble
naHenun, HenocpeacTBEHHO NpeobpasyeTcs B Anek-
TpnyectBo. [lpu Takom cnocobe npow3BoacTBa
9NEKTPO3HEPrN BpeaHble rasbl B atMocdepy He
BblgensatoTca. ConHeyHble 6aTapen yctaHaBnusa-
IOTCS1 B COMHEYHbIX 30HaX.

B CamapkaHackon obnacTtu Hawen cTpa-
Hbl CTPOUTCSI KPYMHAs COSIHEYHAs 3NEKTPO-
cTaHums. Takme UCTOYHMKN 3NEKTPOIHEPTNN
9KOHOMSAT TOMMMBO N YMEHbLUAT BbIOPOCHI
Pa3nMYHbIX BPEeOHbIX ra30B B OKPYXXatoLLyH

cpeny.
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OOHMM M3 WMCTOYHWMKOB MOMYyYEHUS JANEKTPOIHEePrun, He HaHOCALLEN CyLeCTBEHHO-
ro Bpeda 3KOMnoruu, SBNAKTCA BETPsiHble anekTpocTaHuun. OHM CTPOATCA B panioHax,
rae B TeY4eHue Bcero roga nocTtosHHO AayeT BeTep. KpynHble BETpsiHble 3MNeKTpoCTaHumMm
noctpoeHbl B Kutae, MHguu, CLUA v gpyrmux ctpaHax.

Hwke npuBeoeHO KONMYECTBO ONeKTPO3HEPrnn, NPomM3BEAEHHON B Hallen CTpaHe 3a
nocnegHue YeTblpe roga:

*B 2018 rogy 62,8 mnpg kW-h;

* B 2019 rogy 63,6 mnpa kW-h;

* B 2020 rogy 66,4 mnpg kW-h;

* B 2021 rogy npowussegeHo 71,3 mnpa kW-h anekTpoaHepruu.

Mbl Knaccuuumpyem CTOYHUKN SHEPTUKU MO UX NPUPOLAE Ha ABa TMna: HeBO30OHOBMS-
emMble 1 BO30OHOBMSEMbIE.

( MCTOYHUKUN SHEPITUU j
Y A
4 N
HEBO3OBHOBINAEMbIE BO30OBHOBNSEMbIE
.
4 )
HedTb ConHevyHas 3Heprus
NG J \_ J
4 ) ( )
MpupoaHbIN ras OHeprus BeTpa
NG J \_ J
4 ) ( )
KameHHbIV yronb
OHeprusa BoAabl

- J g J

[MpoBegute ONCKYCCUIO O Nosnb3e U Bpeae pasrimyHbiX 3MEKTPOCTaHLUUMN.

1. O6bACHUTE BaXXHOCTb MCMOMb30BaHUSA CONMHEYHbIX BaTapen.
2. Kakoe BnusiHMe okasblBalOT areKTporeHepaTopbl Ha 3KOMOruio B nNpoLecce npouns-
BOLCTBA 3MEKTPO3HEPrum?
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TEMA 77. 5KOHOMMUWA 3HEPTUN

Bbl HeogHOKpaTHO Habnoganu B no-
BCEAHEBHOWN XXW3HW YTEYKY BOAbI N3 BO-
gonposoga, paboTy rasoBoW NnuUTHI,
anekTpuyeckux npnbopos 6e3 Heob-
XOLAMMOCTMW.

OHeprocbepexeHune — 370 I
COXpaHeHMe 3KONOrmm 1 paLmoHarnb-
HOEe MCMoNb30BaHNE 3HEpPropecyp-
COB.

KpaliHe BaXXHO 3HaTb CNOCOObl SKOHOMUU 3HEPrMK. Hke npuBeaeHbl HEKOTOPbIE U3 HUX:

* He OCTaBnsiNTe BKIMIOYEHHbIMU Takme YyCTPOWMCTBA, KaK 3I1eKTpUYecKne namroyku,
Tenesnsop, KOMMbIOTEP;

* HEe OCTaBNANTE OKHA OTKPbITbIMKU, NMOKa B NOMELeHUN paboTaeT KOHANLNOHEP;

* He 3abblBanTe 3aKpbliBaTb BOAOMNPOBOAHBIV KPaH;

* BbIKMOYaMNTE ra3oByto NIUTY.

Bo MHoOrux ctpaHax mvpa B HacTosLLee BpeMsi UCMorb-
3yl0TCH YCTPONCTBA C HU3KMM 3HepronoTpebneHnem. Npo-
MbILLSIEHHOCTb BbIMyCKaeT ManonoTpednsaoLmne aHepruo
BUObl KOMMNbIOTEPOB, TENEBM30OPOB, XONOAWUSTbLHUKOB, a
Takke LED namnbl ¢ HU3KUM 3HepronoTpebneHnem sme-
CTO 3NEKTPUYECKMX STaMMOYEK HaKanMBaHus.

B namnodvkax HakanuBaHusa Gornbluas YacTb ANEKTpuU-
YecKon aHeprun npeobpasyeTcs B TEMMOBYK 3HEPrUio,
a B LED namnax — B cBeTtoByo 3Hepruo. LED namnbl
NnoTpebnsAlT MEeHbLUE INEKTPOIHEPTNN, MOITOMY B YNUNY-
HOM OCBeLleHUN Yalle wucnonb3yTcs 6enble namnbl
C MHEPTHbIM rasom.

[aBante cpaBHMM nOTpebrneHne 3JHeprun aInNekTpu-
YyeckoM namnoykon HakanueaHna ¢ LED namnown.
[MycTb MOLWIHOCTb nammnbl HakanuMBaHWs CoOCTaBnseT
60 Batt (W), a ceetogmogHon — 10 Batt (W). Obe atun
namnoyKkun ocBeLLaloT KBapTUpy NpakTU4eCcku OQNHAKOBO.
Ho noTtpebnsemasa 3Heprust aneKkTpu4eckom namnoy-
KOW HakanuBaHma B 6 pa3 npesbilaeTr notpebneHue
g = 3Heprum LED namnoukn.
= .
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Mo ykasaHHBIM MOLLHOCTSIM XO-
.| nopwnbHMKa W CTUpanbHoii Ma-

——— —— LWMHbl CpaBHUTE WX SKOHOMWIO

' 3Heprum.

/2’) K . ?
7VJ akue ewé cnocobbl CHUXEHNS I'IOTpe6J'IeHVIFI ANEKTPO3HEPrmn Bbl 3HAETE ¢

B GonbluMHCTBE Cny4YaeB Mbl OCTaBMsieM TENEBMU30p, MOAKMOYEHHBIN K 3NEKTPUYECKON
CETU, B peXxXxnme oxmaaHus. Ho B TakoM crnyvae TeneBm3op NpoaoImKaeT NnoTpebnsTe SHEPruto.
Ecnn paccmatpuBath 3T0 COCTOsIHME B MacluTabax BCero ropoga, CTpaHbl, To Byaet notpaye-
HO OYeHb BOMbLIOE KONMYECTBO dHeprmun. oatomy ansi 6onee 9KOHOMHOIO UCMOMb30BaHMS
3HEPrMm peKkoMeHayeTCsl OTKIHYaTb OT CETU YCTPOMCTBA, paboTaroLume B pexxume OXXUaaHus.
B noBcegHEBHOWM XXM3HN OYEHb BaXKHbI MOKa3aTenu aHeproadEKTUBHOCTM 1 aHeprocbepexe-
HUS.

Kaxxgasa cembst OMKHA MCMONb30BaTh SHEPTNO 3KOHOMHO, YTOObI CHU3UTb KOMMYHarbHbIE
pacxonbl.

%’ Kakne anektpudeckne npubopbl B KBapTupe NoTpebnatoT 6onblue BCero anekTpo-
C 3Heprun? OBbSACHUTE NoYeEMY.

1. B Kakoe Bpemsi CyTOK pacxoq aHeprumn bonbLie?
2. MNpegnoxuTe NPOEKT ANa NpeBpaLleHns Ballen cpefbl 0OUTaHNA B SKOHOMUYHYHO
3€MEHYI0 30HY.
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MPOEKTHAA PABOTA
TEMA 78. SKOHOMMWA SHEPTUMN

BbinonHanTe paboTy Hag NPOEKTOM NO crnefylowemMy nrnaHy:

1. Bbibop TeMbl NnpoekTHON paboThl.

2. Onpepgenenne obbekTa NccneaoBaHUs Ans NPOEKTHOM paboTbl.

3. Onpegenexne ueny NpoekTHon paboThbl.

4. NnaHupoBaHWe BbINOMHEHMSA NPOEKTHOM paboTbl.

5. MNMpouecc BbINONHEHMS MPOEKTHOM paboThl.

6. 3aknoyeHne No npoekTHom pabore.

7. CobniogeHune npaBun TEXHUKN 6e30MacHOCTY NPU BbIMOMHEHUM MPOEKTHLIX paboT.

NMpaBuna 6e3onacHocCTMU:

- ByabTe OCTOPOXHbI U BHMUMATESbHbI BO BpeMS paboThbl Hag NPOEKTOM;

- N3y4mTe NOPSIAOK BbIMOMHEHMSA paboThl, NpeXae Yem NPUCTYNUTb K HEW;

- CTPOro cnegynTe pekomeHaaumsam yumTens;

- ocTaBnsnTe Ha paboyem mecTe Tornbko 06opyagoBaHue, Heobxoaumoe anga padboThl;
- ByabTe OCTOPOXHbI NPY HAaNMBaHWUK ropsiven BoAbl B NNACTUKOBYH OYTbINKY;

- ByabTe OCTOPOXHbI NPY N3MEPEHNN TEMMNEPATYPbl BOAbLI B NIIACTUKOBOW BYyTbISIKe.

OHeprocoeperarownmn Aom

O6ObeKT uccnegoBaHMA B MPOEKTHOM paboTe: npouecc HabniogeHust 3a Tenrno-
obmeHoMm.

Lenb: n3yuntb metogbl aHeprocbepexeHus.

NMnaHupoBaHMe BLINOMHEHUA MPOEKTHOW paboTbl. Ha atom asTane nnaHupyertcs
Heobxoanmoe obopyaoBaHMe U NOPSA0K BbINOHEHMST paboT.

Ham noHapo6saTcs Mopsaaok BbINOMIHEHUS paboThbl
» [B€ KapTOHHbIE KOPOOKM 1. Hapucyinte Ha 0gHOM U3 CTEHOK Y KaXXO0W KapTOHHON
0[JMHaKOBOro pa3mMepa KOpOOKM N0 OOHOMY OKHY OAMHaKOBOro pa3mepa.

> nBe 1-J'IVITpOBbIe NnnacTuKo-

Bble BYTHIMKN 2. Bblpexbre HOXHMLAaMU HapUCOBaHHbIE OKHa.

> 2 TepMomeTpa 3. C nomoLbl CcKOTYa 3akfente nonuaTUIEHOBbLIM
> CKOTH NakeToM OKHO B OfJHOM U3 KOPOBOK C BHELLUHEN CTO-
> TOHKasi 1 ToncTas TkaHb DOHbI.

> MONNITUNEHOBLIN NakeT

» KasaH 4. K aTOMy e OKHy C BHYTPEHHEN CTOPOHbl MNpu
» KapaHgal MOMOLLUM CKOTYa MPUKINENTE TOHKYH TKaHb B BUAE
>

HOXXHWLIbI 3aHaBECKMN.
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> UI3BMEPUTENbHAsA NIMHENKa

> Knewnkasi neHTa unu
yrnakoBOYHas feHTa

» Bapo4Hasi naHernb

> neyb

» BOAA

. K okHy BTOpOM KOpOBKM C ABYX CTOPOH NPU NMOMOLLM

CKOTYa NpUKMenTe OBYXCIOWHbLIA MONMU3TUIIEHOBLIN
naker.

.K 9TOMY XX€e OKHY C BHyTpeHHeVI CTOPOHbI NMpn nomMoLn

CKOT4a HpMKﬂeVITe TOJICTYIO TKaHb B BUOE 3aHaBECKN.

7. Tpn nomoLLm poauTenen Harpeute Boay B KasaHe n
3anoriHUTE et ABe NIacTUKOBbIE BYTbINKK.

8. W3mepbre Temnepatypy BOAbl B MNACTUKOBbIX
OyTblIKax C MNOMOLLBD TEpMOMETpa W 3anuwimTte
pesyneTaTbl B Tabnuuy.

9. B kaxayto KopobKy nonoxuTte no ogHon ByTbinike m
3aKponTe uX.

10. MNMomecTnTe KapTOHHbIE KOPOOKM B MECTO, 3aluu-
LWEHHOEe OT nornagaHuns NPsiMbIX CONHEYHbIX Nyden, U
3aceKkuTe BpeMS.

11. OTKpbIB KAPTOHHbIE KOPOOKM Yepes 2 Yaca, n3mepbTe
] TemnepaTtypy BOObl B MNNACTUKOBbIX OyTbinkax u
pes3ynbTaThl 3anMwnTe B Tabnuuy.

=
Temnepatypa B TemnepaTtypa B

3awmTa Ha OKHax Havyane KOoHUe
HabnoaeHns HabnoaeHns

12. CpaBHuTe TemnepaTypy BOAbl B ABYX MMACTUKOBbIX
OyTbINKax U caenanTe BbIBOA.

KapToHHble
KOpOobKu

OQHOCNOMHbIN NONUITK-
NEeHOoBbIN NAKeT U TOHKas
3aHaBecka

[ByXCrovHbIN nonuaTune-
HOBbIV NakeT 1 NroTHasa
3aHaBecka

[NepBas kapTOH-
Hasa Kopobka

BTtopaga kapToH-
Has Kopobka

—\h Haigute cxodcTBa W pasnUuKs MexOy Ballei KBapTUPOW W CNPOEKTUPOBAHHbLIM
W{ BaMu aHeprocbeperatoLLmMm AOMOM.

1. Kakne nsmeHeHusi Bbl Npeasiaraete BHECTU ANSt SKOHOMUWN 3HEPTW B KBapTUpE?
2. MpeanoxuTte cnocobbl CHWXEHUS 3HepronoTpebreHns B Mpouecce OTOMNEeHUs
BaLLero goma.
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NMPAKTUYECKOE 3AHATWUE
TEMA 79. 3HEPTETUYECKWW OBMEH

Lenb: n3y4yeHne TennoobmeHa mexay Tenamv pasHon Temnepartypbl.
NMpaBuna 6e3onacHocTU:
- OyabTe OCTOPOXHbI M BHUMATESbHbI BO BpeMsi MpoBedeHust paboTbi;
- N3y4nUTE NOPSIAOK BINOMHEHNS paboThl, NPEXAe YeM NPUCTYMUTL K HEW;
- CTPOro criefynTe pekoMeHAaunsaM yunTens;
- OCcTaBnanTe Ha paboyem mecTe Tonbko obopyaoBaHue, Heobxogmmoe ans paboTbi;
- OyabTe OCTOPOXHbI NPY HAarpeBaHWK BOAbI B ANEKTPUYECKOM YaHUKE;
- ByabTe OCTOPOXHbLI NPY U3MEPEHUN TeMNepPaTypbl BOAbI B NNACTUKOBOW OyThISKe.

Onbit 1.
Ham noHapo6sTcs Mopsaaok BbinonHeHusi paboTbl

> MeTanIM4eckn ctakaH4yuk | 1. Hanente Bogy B 3NEKTPUYECKUIA YaNHWK N HarpewnTe ero.
> Y . .

. ﬁ;i';’lﬁ?(g::ﬁcﬁgi:x;'( 2. [NocTaBbTe Ha CTON MEeTanmMMYecknin, CTEKNSAHHbIN,

. NNacTUKOBbIA CTaKaHYUKN.
» cocyad C Bogou
> BMNEKTPUYECKNIA YaNHUK 3. NMomecTuTe Kaxabin N3 cTakaHOB Mexay ABYMS najo-

HAMW N OLlEHUTE YPOBEHbL TErNa.

4. HanewnTte ropsivyto BOAY OAMHAKOBO B KaXbln
CTaKaH4uUK.

5. Uepes HekoTOpoe BpeMs BOAY M3 CTakaHOB nepenenTte
obpaTHO B YalHUK.

6. NMomecTuTe KaxgbIn N3 CTakaHOB Mexay ABYMS
NagoHAMU N OLEHNTE YPOBEHb Tenna.

—_— y
— b

=) Kakon ctakaH Tennee? O6bsCHUTE Nnovemy. J
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OnbIT 2.

Ham noHapoObsaTcsa

Mopsnok BbiNonNHeHUsi paboTbl

» CTEKJSISHHbIN CTakaH . Harpeinte Bogy B anekTpMyeckoM YanHUKe N HanenTe eé
> KyCoK nbAa B CTEKMNSAHHbIN CTaKaH.
> KenesHas Noxka
> TepMoMmeTp . Onyctute TepMoOMETpP B CTakaH, U3MepbTe TemnepaTypy
> OMNEKTPUYECKUN YanHUK BOAb! M 3anuwmTe pesynbrar (t,=...) B Tabnuuy.
» 3HaK npasuna

6e30nacHOCTU 3. MNonoxute Kycodek nbaa B CTakaH 1 NoaoXauTe, noka oH

pacraer.

4. Kak TonbKO Néa pacraert, uamepbTre Temneparypy BoAbl B

a5 A CTakaHe C MOMOLLbI0 TEpMOMETPa 1 3anuLinTe pesynsrat
I e S (t.=...) B Tabnu

o P Ly.

| | R

. CpaBHuUTE NokasaHua TepMomeTpa B 06oux criydasx u
coenanTe BbIBOAbI.

Mk lMokasaHua TepmomeTtpa ao | [lokasaHus TepmomeTpa nocrie | MIameHeHne Tem-
onyckaHus neaa, tr (°C) TasHua noaa, t2 (°C) nepartypbl BoAbl
1
2
=\
fj OBbACHUTE NPUYNHY U3MEHEHUSA TeMMNepaTypbl BOAbI. J

O6MeH aHepruen NpomucxoauT, Korga aHeprusa nepefaértcs OT OOHOro Tena K Apyromy.
Hanpumep, korga Bbl ObETE NO MsYY, 3HEPrUst Bawen Horu nepegaétcs yToonsHOMY
MSYy, B pesynbrate 4Yero Msd npuxogut B ABwkeHne. ConHeyHas aHeprus cnocobCTBy-
eT POCTY pacTeHUN. dneKkTpuyeckas aHeprus, nogaBaemMas Ha famnoyky, npeobpasyercs
B 9HEpruio ceeta. 3amMeTunu nv Bbl, YTO Balle Teno noryyaer Tenno, Koraa Bbl cuauTe
pPAOOM C anekTpudeckum oborpesatenem?

=—\h , . g
% Ob6cyante obmeH aHepruen, M30OpaKEHHbIN HA KapTUHKaX. }

1. YUTo Takoe TennoodmMeH?
2. Kakue crnocobbl TennoobmMmeHa Bbl 3HaeTe?
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NOTUYECKME 3AQAHWNA NO ITNABE

3apaHwue 1. lNoyemy gHo Gac-
cenHa, HanosrHeHHOro Bo4oun, Npu-
nogHMmaeTca?

3apaHue 2. MNoyemy Henb3sa HabnogaTe 3a ConHueM yepes
NNH3Y?

A) nuH3a ycunueaeT cBeT, ucxogawmim ot ConHua;

B) MmoxeT noBpeauTb HaLLM rnasa.

3apaHue 3. lNoyemy BogonpoBoAdHble TPyObl 3akanbiBalOT B 3eMII0 Ha OnpeaenéH-
Hyt0 ryBuHy?

3apgaHune 4. Crpynnupynte npegno-
XXEHUS, KOTOpble COOTBETCTBYIOT UCMONb30-
BaHWIO SHEPrUN BETPaA U COMMHEYHOW JHep- =&
run. :

BbipabaTtbiBaeTcs anekTpuyeckas aHeprus.
Mpy Mcnonb3osaHUm HeobxogMma MecTHOCTb, rae NOCTOSIHHO YT BETpa.
3Hepruu BeTpa B Hawen cTpaHe MHOro TEnnbIX AHEW B rogy.
B BO3ayx He BbIOENAKTCA TOKCUYHbIE rasbl.
MTMubl, NnoNaBLwwNe B NonacTb BeTpoaBUratens, nornbator.
Mpy Ncnonb3oBaHum HeT BO3MOXXHOCTW YyCTaHOBKM.
3Heprum conHua B obnayHbin AeHb BbipabaTbiBaeTCS Marno 3Heprumu.
YcTaHaBnMBaEeTCs B MPOCTOPHLIX U OTKPbITbIX MOMELLEHUSIX.

3apaHue 5. BonblKMHCTBO aBTOMOOU-
nen, KoTopble e344aT Ha 6eH3nHe, BbIOENAT
B BO34yX TOKCWUYHble rasbl. Kakue metogbl,
Nno BallemMy MHEHWIO, [OOIKHbI MUCMNOSMb30-
BaTb NPOM3BOAMTENM aBTOTpaHcnopTa Ans
CHMKEHUA KONMMUYEecTBa TOKCUYHbLIX ra3oB,
BblAensemMbix B BO3QyX?




W MATHUTHBIE
ABNEHUA

NMPAKTUYECKOE 3AHATWUE
TEMA 80. S/IEKTPU3ALWA TE/

Tena aneKkTpuayoTcs B pesynsrare
TPEHUs, 3TO SBNEHMEe HasblBaeTcsA
anekTpusaumen. B anekTpusauum
Tern y4acTByHOT [Ba Tena.

HaanekTpusoBaHHoOe Teno
npuUTArMBaeT WM oTTanknBaet
apyrve Tena. Hanpumep, ecnu
notepeTb AETCKUMA BO3OYLUHbIA
LapuK O BOMOCHI U NPUBNN3NTL €ro K Menkum Kycodkam Oymarm,
TO 3TW KYCOYKM MNPUNUMHYT K Wapuky. Ecnu nogbpocutb wapuk
BEPTMKANbHO BBEPX, TO LLUAP NPUITUMHET K NOTOSKY UIN K CTEHE.

Ham Mopspok BbinonHeHUsi paboTbl
noHapo6saTcs
> wTatme . ObepHuTE antoMHMEBYIO PONbIy BOKPYr KapaHaalua n obpasym-
» KapaHgaw Te ABa uunuHapa
» TOHKas ano- 2. MpukpenuTe Nony4YeHHble UWMITMHAPBI Ha flanky wraTusea, UCnorb-
MUHMEeBas 3yl HUTb, KaK NMOKa3aHO Ha PUCYHKE.
doonbra 3. lNoTpuTe CTEKNAHHYIO NanoYky O LWENKOBYH TKaHb, 3aTeM Mpu-

» 300HMTOBAsA
N CTeknsiHHas
nano4ku

> KYCOYKM
Mexa W Lenka

> HUTb

KOCHUTECb K OOHOMY U3 LINNNHAPOB.

. MNoTpuTe CTeKNsAHHYI0 NanoyKy CHOBa O LUENKOBYH TKaHb, Npu-
Onn3bTe €€ K NnepBoMy LMNNHAPY M HabnioganTe 3a NpoLECCOM.

. MoTpuTe 360HMTOBYIO NANOYKy O KyCOYEK Mexa 1 nNpmbnusete eé
KO BTOPOMY LIMIMHAPY

. MoTpuTe 36OHNTOBYIO NanNoYKy CHOBa O KyCOYeK Mexa, Npubnu3ab-
Te €€ KO BTOPOMY LUMNUHAPY 1 HabnoganTe 3a NpoLeCcCoM.

. Mpunbnunsste 06a unnuHapa, NoABELIEHHbIE Ha LWTAaTUBE, ApYr
K Apyry u HabnoganTe 3a NpoLeCcCcoM.

. NMogBeguTe ntorm anga kaxxgoro Habngaemoro npotecca.
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Ob6bsacHuTe NPUYNHY B3aUMHOIO NPUTAXKEHUA 1N OTTalrlkmBaHunA LMNMHOPOB.

f i {
| |
llf \ !

! 4
! 4
{

S60HUT
. Crekno

% lMpoBeante cnegywowme SKCNEPUMEHTbI U
C caenanTe BbIBOA,.

HapywnTte KpacHbIN 1 3eNEHbIN BO3AYLLUHbIE LUapUKu,
3aBSHKNTE N CBSXKUTE UX ANNHHOM HUTKOW. Oba wapwu-
Ka noTpute LWENKOBOW TKaHbO. Mpnbnunaste wapukm
ApYr K opyry n HabnoganTe 3a npoueccom. Tenepb
OVIH U3 LLapUKOB NOTPUTE LLUENKOBOMW TKaHbIO, a ApY-
rov — Kycoudkom mexa. MNMpnbnuasbte oba wapuka gpyr

K Apyry n HabnioganTe 3a NpoLEeCcCoM.

1. MpvBeanTe NpUMepbl dNeKTpusaumn Ten u3

NOBCEAHEBHOW KXN3HW. :
2. MpoBeauTe onbITbl B JOMALLHUX YCIOBUSAX U :

coenanTte BbiBOAbI.
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MPAKTUYECKOE 3AHATWUE
TEMA 81. NONYYEHME SNEKTPUYECTBA
U3 OPYKTOB U OBOLLEWU

Llenb: coenaTb UCTOYHMK TOKa U3 (PPYKTOB 1 OBOLLIEN.

Ham noHapo- MopsnokK BbiNONMHeHUs1 paboThbl
o6aTcsA
» HECKOJTbKO 1. BO3bMUTE HECKONBLKO KapTOMENnuH 1, NPOTKHYB, BCTaBbTE MEAHYH0
kapTobenmH N XenesHy NPOBOSOKY B KaXOyH U3 KapToernuH.
- bl 2. CoeqnHUTe MeOHble W >Kenme3Hble npoBoda Ha KapTodene

> JXelne3Hble

npoBoAa unu C MOMOLLbIO COeaANHUTESIbHbIX MPOBOAOB, KaK NokKa3aHO Ha pUCYHKe.

rBo3au 3. lNMpukpenute ernesHyro NPOBOSIOKY NEepBOW KapTOMENUHbI K nam-
> Me[gHble MoyKe.

npoeofa 4. MpukpenuTe MeaHYI0 NPOBOSIOKY NocnegHen KaptodernvHbl K nam-
> namMnoYka

rnouKe.
> CoeAUHUTENb-

Hble NpoBoaa . Cnegute 3a ropeHMeEM NamMnoYKu.

5

6. Bo3bM1TE HECKOMBKO MMMOHOB 1 MOBTOPUTE ONMbIT BbILLEONUCAHHbIM
cnocobom.

7. O6cyouTe 1 CpaBHUTE ONbITbI.

=), B kakom akcnepvMeHTe namnouka ropena sipue? Moyemy?

=\
)

=
7VJ MoXHO nn ncnosnb3oBaTb PPYKThI
‘ 1 OBOLLM OIS NOSTyYEHUS ANEKTPo-

aHeprun? OB6bACHUTE NoYeMmy.
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=Y -
7,,J Kakon 13 nnogos Bbipabotan 6onbLle anektpuyecTsa?
L Kak otaenntb nepey ot conn?

Ham noHapgob6saTcsa Mopspok BbiNONMHeHUs1 paboThbl

> MNacTuKoBas Noxka 1. Cmeliante no 4YamHOWM NOXKE CONMv M nepua u BbINOXUTe
> Tapenka B Taperky.

> corlb 2. lNMoTpute LWENKOBOM TKaHbIO MIacTMacCoBYK  NTOXKY
» MOJSIOTbIV NepeL B Te4yeHne 1 MUHYTHI

> LWENKOBas TKaHb 3. HasnekTpn3oBaHHY NIacTMacCoBYK JTOXKY Npubnusbre

K CMecu conu u nepua.
4. HabnoganTe 3a npoLeccom.

/gb Mo4yemy MONOTbI Nepel, NPUTArMBAETCH K Ha3NMeKTPM30BaHHOW MNiacTMacCOBOW
/(J noxke?

ﬁ 1. N3 Kaknx ppyKTOB 1 OBOLLEN MOXHO NMONy4nTb GonbLue anekTpuyecTea?
2. MoxHO nn ucnonb3oBaTb O0TX0Abl (PPYKTOB M OBOLLEWN B Ka4yeCTBe ansrepHaTuB-
HOrO MCTOYHMKA 3HEPrnnN?
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NMPAKTUYECKOE 3AHATUE
TEMA 82. MPOCTAA 3NEKTPUYECKAA LENDb

B Hawen noBcegHEBHOW XXW3HW Mbl UCMOSNb3yeM MHOIO 3NEeKTPUYECKMX Nprubopos
(anekTpuyeckas namnoyka, XonogurbHWK, TENEBU30p, YTIOr U T. 4.). VIX Ha3blBaloOT anekTpu-
yeckumn notpedbutenamm. CoegnHeHne NoTpedunTenen aneKkTPoO3IHePrm U NCTOYHMKA ToKa
mMexay cobor npu NOMOLLM NPOBOAOB HA3bIBAETCS SNIEKTPUYECKON LiENbHO.

[na cywecTBoBaHWUSI 3MNEKTPUYECKOro Toka B LEenu HeobXxoauMO BbINOMHEHME ABYX
YCINOBWUI: NEPBOE — 3TO HaNU4Me NCTOYHUKA TOKa, a BTOPOe — Lienb AOMMKHA OblTb 3aMKHY-
TOW.

Ha pucyHke npeacTtaBneHa npocrtenlas
aneKkTpuyeckas uUenb U e€ anekTpuyeckas
cxema. OnekTpudeckasi uenb COCTOMT U3
NMCTOYHMKA TOKAa, SMEKTPUYECKON NaMMoyKu,
Knio4va 1 coeguHuTenbHbIX NpoBogoB. Korga
KIHOY HaxoguTCsl B OTKPbITOM COCTOSIHUM, TOK
HEe MPOXOAUT 4Yepe3 IMEKTPUYECKYHD Lenb.
MoaToMy namnoyka He 3aropaeTcsi.

i

e

® Ha pwucyHke npeactaBneHa cxema 3am-

!
=1 [

KHYTOW anekTpuyeckon uenun. Korga knod
HaxoauTCA B 3aKPbITOM COCTOSAHMW, TOK Mpo-
XOOUT Yyepes arneKkTpudeckyto uenb. [Noatomy
namnoyka 3aropaeTtcs.

!
=1 [ o0

Llenb: HayunTbca cobrpaTb NPOCTENLLYIO 3MEKTPUYECKYHO Lienb.

OnbiT 1.
Ham Mopsanok BbiNoNHeHUs paboTbl
noHapoo6aTcA
» NCTOYHUK TOKa — 1. BO3bMUTE MUCTOYHMK TOKA, INEKTPUYECKYIO NMaMMOYKY, KoY U
ranbBaHUYECKNI coeanHuTenbHble npoeoga. ObpartvTe BHUMaHME Ha Hanuiue
3NEeMEeHT 3aLMTHOrO CINosi COeAUHUTESbHBIX NPOBOAOB.
» namMnoyka 2. Cobepute aneKTpU4ECKyHo Lenb U OCTaBLTE K04 B OTKPLITOM
> KN4 1 COeanNHU- COCTOSAHUM.
TenbHble NnpoBoda | 3. HabnioganTe 3a npoLeccoMm u caenanTe BbIBOAbI.
4. B cobpaHHOM 3NEKTPUYECKON LLIeNn 3aMKHUTE KITHoM.
5. HabnioganTe 3a npoueccom v caenanTte BbiBOAbI.
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Ham noHapobaTcs

Mopsnok BbiNnonHeHUst paboTbl

> NCTOYHUK TOKa —
ranbBaHNYECKNIA
3NEeMEeHT

> JNEKTPUYECKUI
aBuratenb

> nponennep

> KINHOY U COeanHU-
TenbHble NpoBOAA

1. Bo3bMUTE WCTOYMHUK TOKa, 9NeKkTpuYeckun [gBuraterb,
nponennep, K4 1 cCoeguHUTENbHbIE NPOBOAA

2. YcTtaHoBWUTE nponensiep Ha anekTpoasuraTens.

3. CobepuTte aneKkTpn4EeCKyto Lenb N OCTaBbTE KINOY B OTKPbITOM
COCTOSTHUM.

4. HabnoganTe 3a NnpoLEeCccoM 1 caenamnTe BbiBOAbI.

5. B coGpaHHOM 3neKTpMYECKON LeNN 3aMKHUTE KITHoY.

6. Habnogante 3a npoueccoM n caenanTe BbIBOAbI.

=3
% [nst Yero M3oNMPOBaHa NMOBEPXHOCTb METANNMYECKOro NPOBOAHMKA? ]

B pesynbrate NpoxoXOoeHWsi SMeKTPUYEecKoro ToKa MO 3MeKTpUYeckon uenu obpasy-
eTcs anekTpuyeckas aHeprus. NMepegaya anNeKTpUYEcKor 3HEeprMn Nno LEnU HadvMHaeTcs
C OOHOro KOHLA WMCTOYHWKa TOKa M 3aKkaH4MBaeTCsl Ha Apyrom kKoHue. lMpu BKMHYEHUM
noTpebuTens, NOAKMHYEHHOTO K PO3ETKe, LieMb 3aMbIKaeTCs, U areKkTpuyeckasl aHeprus
TEYET Mo coeanHUTENbHbLIM NPOBOAAM.

Ana npoTekaHusi SNEeKTPUYECKON SHEpPrM B LENW 3MEeMEHTbl Lenu W3rotTaenvMBatoT
N3 anekTponpoBoAswWwmnx BellecTB. [MpoOBOAHMKN, KOTOPbIE XOPOLLO MPOBOASIT IMNEKTpU-
4eCTBO, YMEHbLLAOT NOTPebneHne areKkTpO3IHePrum Npv NOAKMHYEHUN K LENW.

3anonHute Tabnuuy, ykasaB 3HaK «+» UMN «—» B COOTBETCTBUM CO CBOWCTBOM
BELLEeCTB NPOBOANTL 3MEKTPUYECKUIA TOK.

AnekTpo3Hep-
Namna Nlamna He | dnekTpoO3Hep- P P
BewiecTBa rms He
3aropenacb 3aropenacb |rus npoxogut
npoxoauTt

Megb + +
MnactunuH
Keneso
ANIOMUHUNA
Bymara
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TEMA 83. CNOCOBbI NOAKNHYEHUA
NAMNOOYEK

3HaeTe nNu Bbl, KaK NamMnoYkyi B HaLUMX KBapTUpaxX MNOAKMNHYAOTCSA K SNEKTPUYECKON
uenn?

K po3eTKe MOXHO NMOAOKITHO4YNTb HECKOJTbKO JTaMIMOY€EK. OHK NnoaKNYarTCA K Lienu OBYyMA
cnocobamu: nocrnegoBaTenbHO U naparnnesrbHOo.

MocnepoBaTenbHOEe MNoAKIN4YeHue

Ha pucyHke npegctaBneHo nocnegoBartefnibHOe COeANHEHME ABYX NaMmnoyek B SNeKTpu-
YecKOM Lenn 1 eé anekTpuyeckas cxema.

X—

[Ba nnn Gonee notpebutens, coeguMHEHHbLIX APYr 3a OAPYroM, Ha3bliBaKTCA Mocneno-
BaTeNnbHbIM coeauHeHneMm. B nocnepoBaTenbHO COEAMHEHHOW LENU 3MeKTPO3Heprus
HenpepbIBHO MPOXOAUT OT NepBoro noTpedburtens ko BTopomy. Ecnn ogmH n3 notpebu-
Tenen (namnoyka) B npouecce paboTbl NEPErOPUT, IANEKTPUYECKUI TOK NepecTaHeT Teub
no uenu. B pesynbrate Namnoykm He 3aropsiTcs.

I'Iapannenbl-loe coegnHeHune

Ha PUCYHKax npencrtaBfieHbl 3NEKTPUYECKaA uUernb W JNeKTpunyeckad cxema ABYX
namno4ek, CoeauHEHHbIX napannesnbHo.

CoegunHeHne OByx u Gonee notpebutenenm B uenn nNyTéM NPUCOEANHEHUSI OAHOrO
KOHLLA K TOYKe A, a Apyroro KoHua k Touke B HasbiBaeTca napannenbHbiM COeaNHEHUEM.
Mpu napannenbHOM MOLKITHOYEHUN 3MIEKTPUYECKas 3Heprus B LEnu nepenaétcsi BCEM
notpebutenam. [Jaxe ecnu oguH n3 notpedbutenen (namnoyka) NpMAET B HErOAHOCTb B
npovuecce aKcnnyartauum, no uenu 6yaet npotekaTb ANEKTPUYECKMIA TOK.
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Ham noHapgo6saTcs Mopsaaok BbinonHeHUs padoTbl
> WCTOYHUK TOKa — NMocnenoBaTtenbHoOe coeAuHeHne
EEEL B R 1. Bo3bmMuUTE MCTOYHUK TOKA, ABE NAaMMNOYKN, KITHOY U
el istahe coeauHuTenbHble NnpoBoga. Obpartute BHMMaHUe Ha
> ABE Namnosky, HanMune 3aWmMTHOro Cnosi COeaUHUTENbHBIX MPOBOAOB.
BKPYYEHHbIE
B MaTPOHHMK 2. CobepuTe uenb, CoeanHUB NocrneaoBaTenbHO ABe
> KN4 U COEANHUTESb- NaMno4vkun.

Hbl€ NpoBoAa . 3aMKHUTE KNntod 1 HabnioganTe 3a NPoLECCOM.

. PazomkHuTE KIntou.

- BbIBepHI/ITe OAHY U3 NnamMrno4vek n3 naTpoHHMKa.

O O~ W

. 3amkHuTe Kntod. HabntoganTe 3a npoueccom 1 caenamnte
BbIBO/.

MapannenbHoe coeanHeHue

1. Bo3abMuUTE MCTOYHUK TOKA, ABE NAaMMNOYKN, KIHOY U
coeauHuTenbHble Nnpoeoga. Obpartute BHMMaHue Ha
HanMymne 3aLMTHOIo CNosi COeANHUTENbHbIX NPOBOAOB.

. CobepuTte uenb, cCoeanHnB napannenbHO ABE NaMnOYKN.
. 3aMKHUTE KItoY 1 HabntoganTe 3a NpoLEeCcCoM.
. PazoMkHuTE Kntou.

. BoiBepHuTte OAHY U3 NaMrno4ek n3 naTtTpoHHMKa.

O O A WD

. 3aMkHUTe Kntoy. Habntogante 3a npoueccom, u
coenanTe BbiBOA.

CpaBHuTe npouecchl.

1) —— |+_ UcTouHMk ToKa 3) /

Knrou

MecTo nepeceyeHus

NPOBOAHUKOB 4) —Q— AnekTpuyeckasn

JlaMno4kKa

2)

ﬁ 1. Kak nogkntoyatoTcsa namnoYky B NOCTPE Ballen KBapTMpbl? :
2. Kak nogkntoyaroTca lamnoykm B EN0YHON rupnange?
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TEMA 84. MEPbl 3NNIEKTPOBE3OMNACHOCTH

[MoyeMy NOBEPXHOCTb ANEKTPONPOBOAKN NOKPbITA Kay4yKOM WS NiacTMaccon?

B noBcegHeBHOM XW3HM Mbl MOCTOSIHHO UCMOMb3yeM 3f1ieKTpu4ecTBo. Hanpumep, npu
OCBeLLEeHN JoMa U YrnLbl — SMNEKTPUYECKne NiamnoYku, npy 3aaBapmvBaHum Yyasi — 3NeKTpo-
YanHWUK, NPU HarpeBaHUN NULLN — MUKPOBOSTHOBYHO MeYb, NPU XpaHEeHUU NPOAYKTOB — XOro-
ANIbHUK, Npu yOopke noMeLLeHnn — nblriecoc, npu oborpese U oxnaxgeHum — KOHAULMO-
Hep, Npu rmaxke ogexabl — yTior n ap. Mbl NPUBbLIKAM YacTO UCNONb30BaTh AMEKTPUYECTBO
AN cBoux HyxAa. Mo3ToMy Mbl cHMTaeEM MUCMOSb30BaHUE ANeKTpMYecTBa OObIYHBIM 4ENOM
N NHorga urHopupyem mepbl 6e3onacHocTm.

Korga mbl Mcrnonb3yem anekTpuyecTBO, OHO UMEET Kak MOMOXUTEeNbHble, Tak U OTpU-
uarternbHble NocneacTems. Hanpumep, HenpaBubHOE UCNONb30BaHNE ANEKTPOUHCTPYMEH-
TOB, HecobnoaeHe NnpaBu TEXHUKM 6e30MacHOCTU NPMBOAAT K BO3MOXHOCTU MOPaXXeHUs
anekTpuyeckumMm TokoM. lNpun nepenade anNeKkTPUYECKOro Toka MCMNOoNb3yTCA NPoBOAdALLNE
npoBoaa. BepxHsis 4acTb 3TUX NPOBOAOB MOKPbITA PE3NUHON UK NIacTUKoM. Ecnu Yenosek
NPUKOCHETCA K 3NEeKTPUYECKOMY Orofi€éHHOMY Kaberto, Yepes ero Terno nponaéeT AneKkTpo-
3Heprusi, YT0 MOXET NPUBECTU K TpaBMe NI CMEPTMU.

[MpoBoa HasbIBalOT U30NMPOBAHHBIM, €CIM ero NOBEPXHOCTb MOKPbITa KayydykoM Wiiv
nyacTMaccom.

Mpun ncnonb3oBaHUKM SMNeKTpuyecTBa cobnioganTe criegyoLwime npasuna 6e3onacHoCTu:

* MpXU UCNONb30BaHUN 3NEKTPONpubopoB He \
npuykKacamTecb K anekTpu4ecknm Kabensam MoKpbiMu e e
pykamu;

* MPOBOAA ANEKTPUYECKON CETU, NpoxoasLimne Ye-
pes ynuuy, He N30N1MpoBaHbl, MO3TOMY He noaxoauTe
cnuwkom 6nmn3ko kK 06opBaHHOMY MPOBOAY 3MEKTPO-
ceTu;

* IEPXXNTE 3NeKTPonpubopsl noaansLiue oT BoAbl; -L,(—"/ﬂ
* HE MeperpyxanTe aneKTpU4ecKne po3eTKu. b

Mepbl 6e3onacHocTun npn ncnosib3oBaHUU ANNEKTPOIHEePrun

CneunanucTbl-3aneKkTPUKK Npu BbINOSTHEHUU 3NEK-
TPOMOHTa)XHbIX paboT AOMKHbI HOCUTb N30NNMPOBAH-
Hble NepyaTku, 3alWnTHY0 oaexay 1 obyBb Ha M3onn-
pPOBaHHOW MOAOLWBE. ONEKTPUKN TaKkKe UCMONb3YT
pasnunyHble U30NMPOBaHHbIE YCTPOWCTBA U Npeame-
Thbl ANS BbINOMHEHNS 3MEKTPOMOHTaXHbIX paboT.

OTO wuHAOMKaTopHasa OTBEpTKa, HabangallHUKK
nnockorybueB, anekTpuyeckas M3oNAUUOHHAA NeH-
Ta, MyNbTUMETPbI.




[NIABA 12. INEKTPUYECKME U MATHUTHBIE SIBNEHMS 185

OkasaHue nepBOM NOMOLLM NPU NOPAXEHUUN INEKTPUYECKUM TOKOM

Mbiwybl pyk 4ernoseka,
HEeBOJIbHO CXBaTMBLLIETO
0b6opBaHHbIN anekTpuye-
CKAA NpoBOf, CWIbHO Ha-
npsraloTca M nepecrarwT
NOAYMHATBLCS, NOBPeXaaeT-
Csl UeHTpanbHas HepBHasd
cucTema, U YenoBek TepsieT
CO3HaHwue.

Mepen Tem Kak okasaTb
MOMOLLb  MOCTpagaBLUEMY,
Heobxoanmo ybeauntbcs,
4YTO OH He conpwukacaeTtcs
C OrONéHHbLIMM MPOBOAAMM.
MocTtpagaslero Heobxoau-
MO MOSOXMWTb, 3anpOKMHYB
rornoBy, Ha rOpu3OHTanb-
HYI0 MOBEPXHOCTb, caenarb
NCKYCCTBEHHOE [bIXaHue |
Bbl3BaTb CKOPYH MeAULMH-
CKYHO MNOMOLLb.

(==}

1. Hanuwwnte npaBuna rpamoTHO-
ro UCNoNb30BaHUS SNEKTPONpu-
Bopos.

2. OnpegenuTe oWwnbKM B UCNonb-
30BaHMM  3neKkTponoTpebute-
nen B KOMHarte, n306paxE€HHON
Ha pUCYyHKe.

YTior OcTtaBneH 6e3 npucmoTpa
AnekTpuyeckasa nevb
OnekTpuyeckasn namna
[BmxeHne AHBapa
ONEKTPUYECKNIN YaNHUK
Po3eTkn Ha cTeHe
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TEMA 85. MATHUT B HALUEWN XXU3HMU

MarHuTbl B MOBCEOHEBHOW XXU3HW UrpatoT
Ba)kHYO POrb.

MarHuTbl MOXHO BCTPETUTb B ObITOBOM
TEXHUKE — paguno, TeneBnsopax, BEHTUNATO-
pax, KOMMblOTEpax, XoroaunbHUKax, Tene-
doHax, a Takke B aBTOMOOUNAX, aNeKTpono-
e3fax, camonéTax.

MarHuT npucyTCTBYET BHYTPM KOJTOHOK
TeneBunsopa, TtenedoHa un paguo. Hebonb-
Liasi NMPOBOSIOYHAsA KaTylwlka M MarHUT BHy-
TPU AMHaMmnka NpeobpasyoT ANEKTPUYECKNI
curHan B 3ByKoBble konebaHus. B pesynbra-
T€ Mbl CIbILLIMM pasHble 3BYKW. Takke mar-
HUT NPUMEHSIETCA NPU NPUBOAE B OBUXEHME
BEHTUNATOPOB, 3NekTponoe3nos. B anekTpo-
ABuraTensix aTUx yCTPOMCTB 3neKTpuyeckas
3Heprus npeobpasyeTcs B MEXaHUYECKYHO.

MarHuTbl Takke UCNONb3YHTCS B 3MeKTporeHepaTopax arekTpoCTaHLUMIi, KoTopble Npo-
N3BOAOSAT SMEKTPOIHEPTMIO.

B noBcegHEBHOM >XWU3HW Mbl UCMOSIb3yeM KOM-
nbtoTepbl. HO Mbl HE Aymann, YTO BHYTPU HEro ecTb
MarHuT. Hakonutens AaHHbIX XPaHUT MarHUTHYI WH-
dopmauuio, cogepxallyroca Ha XECTKOM OUCKe, U
NnoMoraeT BbIBOAUTL €€ Ha 9KpaH.

Korga mbl nyTewecTtsyeM, 4Tobbl y3HaTb Hanpas-
neHune, Mbl 4acTo mucnonb3yem komnac. Ytobbl Kap-
MaHHbI KOMMac ykasblBan Ha ceBep, UCMOoMb3yeTcs
MarHUTHas CTperka.

Ham noHapobsaTCA Mopsapok BbINONHEeHUs paboTbl
> MarHuT 1. NoTpuTte marHUT 06 Uronky.
> urna 2. BblpexbTe n3 npobku Kpyr pasmepom, 6nm3knm K pasmepy
» Tapenka Nbl.
» npobka 3. Hanevite Boay B Taperky.
» Boda 4. OnyctuTe Npobky B BOAY.
5. NomecTtuTe urny Ha Npooky.
6. HabnoganTe 3a npoueccom un
coenanTte BbiBOA,.
=

ij KaKyro CTOPOHY CBETa Nnokasdasl KOH4YUK UrnbI?
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=)
@ BonbwunHcTtBo nnaHet ConHeYHowW CUCTEMbI, BKIlOYasd MniiaHeTy 3eMJ'IFI, ABJITAKOTCA
L MOCTOAHHBIMW MarHuTamum!

lMnaHeTa 3emns okpyXeHa MarHUTHbIM NOMEM.

ConHue — UCTOYHMK CBETOBOW M TEMSIOBOW SHEPTUKN, MPU 3TOM OHO TaKKe BIIMSET Ha
MarHuTHoe nosne nnaHeTbl 3eMns. 3To NPMBOAUT K BO3HUKHOBEHUIO MarHUTHbIX Bypb Ha
nnaHere.

[MepenéTHble NTULbI BO BpEMSA MUrpauum He MOTyT HalTU CBOM MyTb, €CINN OHU CTarku-
BalOTCHA C MarHUTHbIMK Bypsamun. Kpome Toro, MarHUTHble Bypu Takke BIMSIOT Ha 340pOBbe

MOXWUNbIX NOOEN.
MarHuTbl LUMPOKO WMCMNOMb3YOTCA B COBPEMEHHbBIX MeguuMHCKMX npubopax. [dasante
NO3HaKOMMMCHA CO crnocobamn BbISBMEHUST U JFIeYEHNS HEKOTOpbIX 3aboneBaHun

C NOMOLLbIKD MarHmTa.

MarH ntTorepanusa

™

YcTpoMcTBO MarHUTHO-pe30-
HaHcHou Tomorpadum (MPT)

B meaununHe LIMPOKO UCMOSNb-
3ytotca annapatel MPT ¢ cunb-
HbIM MarHutoM. OHM uccnegytoT
BHYTPEHHME OpraHbl Yyenoseka U
npyv NOMOLUN PUCYHKa MOMOraroT
BbISIBUTb 3aboneBaHue.

ﬁ 1. O6paTnTe BHUMaHWNE Ha anekTponpubopsl B Ballem Aome. Kakune 13 Hux pabortatoT
C NOMOLLIbIO MarHuTa? :
2. Kakvne Tena nputarnearoTca MarHuTom?
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NMPAKTUYECKOE 3AHATUE
TEMA 86. UCNMO/ZIb3OBAHWE MATHUTA.

Lenb: N3Yy4nUTb Ccnocobbl MCNONb30BaHMS! MarHUTOB.

Ham noHapob6aTcs Mopsanok BbINonMHeHUs1 paboThbl
> pasfnyHble MarHUTbI 1. Coenante u3 Jlero ctondukn Bbicoton 15-20 cm.
> MeTannunyeckas rimHenka 2. Pasmectute ctonbukn Ha pacctosiHum 15-20 cm
25-30 cm Apyr oT gpyra.
> n3MeputernbHas rneHTa 3. MNomecTnTe MeTanIMYeckyto NIMHENKY Ha CTonodukax,
> TOHKMW CKOTY Kak nokasaHo Ha PUCYHKe.
> CKperku — 5—6 WTyk 4. AKKypaTHO NPUCOEANHUTE MarHUT K FIMHENKE CHU3Y.

» 20-caHTMMeTpoBas TOHKas
HUTb — 4 WTYK

5. [MpnBsXUTE CKPENKY K HUTMW.

6. |-|pl/l NMOMOLLIX CKOTHA KOHEeLU HUTK I'Ipl/lKJ'IGVITG K KpbILUKE

> WTatnB cTona

> CTONBUKN LMANHOPUYECKON
nnu Kybumyeckom opmbl
AnNuHOM 5—-6 cm ansa ocHoBa-
HUS — 2 WITYKK (BbINOMHUTD 6. Moo pencrBMem marHuTa cKpenka nogHUMETCA B
13 anemeHToB Jlero) BO34YX.

7. MNpunogHMMMTE 3aKPEMNSIEHHYID K HUTU CKPEnKy Ha
2-3 cm BblLLe cTONA.

7. PasmecTute HECKOSNbKO CKPEernoK psiaoM C nepBomn
CKPENKOMN.

8. HabntopganTte, kak cKpenkn NnogHUMaroTCA B BO34YX.

=) ?
= J, Toyemy ckpenku nosucatoT B BO3Ayxe®

(- )
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[laHMEp NONOXMN MarHUT Ha XernesHble cKpen-
Kn n nogHan marHmt. OH 3agymarncs, nodemy
KONM4ecTBO CKpPENnoK, Haxogswmxca bnwke
K LEHTpy MarHuTa, OTnn4aeTcsa OT Konuye-
CTBa CKPEenok, KOTopble NpMcoeauHUINCL
K KOHUY MarHuTa. Nomorunte [JaHunépy.

T T

)

A

MarHuTHble NOOBbEMHbIE KpaHbI
NPUMEHSAOTCH NPU CTPOUTENBCTBE
BbICOTHbIX 30aHui. [pn 3TOM Bax-
HO, HAaCKOSIbKO CWIbHOE MarHuT-
HOoe nosie co3garT MarHuTbl BO-
Kpyr cebsi.

CrpynnupynTte criegytowime obbekTbl N0 TOMY, NPUTATMBAKOTCS NN OHU K MarHUTy
nnun Het: 3ybHas WETKa, NnacTukoBas NuMHeNKa, ctanbHaa Kopobka, cepebpsiHoe
yKpaLlleHue, KyCok Mera, nnactukoBasi MUcKa, Bofa, AepeBsHHasA nanodka, MeaHas
NPOBOSIOKa, XenesHbln rBo3ab, LWBEWHAas uUrna, cKpernka, pesvHOBbIM NacTuk, y3en,
noxka, cMmona.

eccccccce

anTﬂrMBaeTCﬂ K MarHuTty He npuTArnBaeTcsa K MarHuUTy
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NOTUYECKME 3AAAHWNA NO ITNABE

3apaHue 1. Ecnn nonoxuTb NUCT Gymarn Ha CTEHY M MOTEPETb €ro KyCKOM TKaHu
nUnu WETKon, Bymara nNpununHeT K cteHe. Ecnn npubnuante maneHbkne Kycodkm bymaru
K 3TOMY NIUCTY, OHU NpUTAHYTCA. OBbSACHUTE 3TO SABNEHME.

3apanue 2. Kak nasmeHnTb HanpasfeHne Toka B uenm?

3apanue 3. [lononHute NpeanioxXeHns:

1. Ans 3aMblKaHUA UM pas3MbIKaHUS B ANEKTPUYECKON Lenu UCHOMb3YT ................. )

2. ACTOYHUMK 9NeKTpUYEeCcKoro Toka UMeer .......... nomntoca.
B, — 9TO UCTOYHUK INEKTPUYECKOrO TOKa.
4o, — 3TO COeaAnHeHne AByX unm 6onee aneMeHTOB ANEKTPUYECKON LIEMNN.

3apaHue 4. Boibepute «[a» nnu «HeT»ans NPeAnoXeHuin B KaXKaon CTPOKe.

MpepnoxeHne HOal/ Het
OneKTPUYEeCKMin TOK NPOXOANT Yepe3 MeTansbl.

an/l c6op|<e 3J'IeKTpI/1‘-IeCKOI7I Lenu BMecTo MeTanin4eckomn MPOBOJIOKN MOXHO
MCNoJ1b30BaTb TOHKYH HUTb.

Jlamnoyka — NCTOYHMK 3NEKTPUYECKOIO TOKa.
Bbymara xopoLuo NpoBOANT 3MNEKTPUYECKUI TOK.
KapmaHHbIn dboHapuk paboTtaeT 6e3 anekTpmuYecKoro Toka.

3apaHue 5. Kakue 13 npmBegEHHbIX BELLECTB XOPOLUO NPOBOAAT AMeKTpnu4ecTBo?
A) cTekno B) xeneso B) Bo3gyx ") Bymara

3apaHue 6. [Modyemy npy peMOHTEe 3NEeKTPUYECKOM uenun B KBapTupax obsasaTenbHo
HageBaloT pe3nHoBble nepyaTkn? ObbscHUTE.

3apaHue 7. CoeamHNTe COOTBETCTBYOLLME NPearnoxeHns na ctonbuos A u B.

A

1. AnekTpu4ecKnin ToK

2. MNoTpebutenb aNeKTpoaHEPrun
3. AKKymynaTop

4. OepeBo

5. ANOMUHUI

6. Jlamnoyka

7. Pe3nHa

. MpeobpasyeT aneKTpuyYecknii Tok B CBET
. Meinecoc

. MukpoBorniHoBagd neyvb

. MoToK 3apsKeHHbIX YacTul,

. UcTouHUK TOKa

. [poBOOUT aNEKTPUYECKNIA TOK

. He npoBoguT anekTpn4ecknm Tok

NI NI IENGS)

3apaHue 8. OTmeTbTe, ABMAETCS N NPeasioXKeHNe B KaXO0W CTPOKE NpaBUNbHbIM UIK
HernpaBUnbHbIM.

MpennoxeHune MpaBunbHo/
HenpaBunbHo

McKkycCTBEHHbIN MarHUT CUITbHEE ECTECTBEHHOIO MarHuTa

MarHuTt Bcerga MMeeT AaBa nosntca

Cuna nNpuTskeHnd B LieHTpe MarHuTa donblue

Komnac ncnonb3yetca Ans onpegeneHns MarHUTHOro HarpaBneHus
CunbHbIA MarHUT MOXET NPUTArMBaTh APEBECHYIO CTPYXKKY

MarHuT pasbeanHAEeT KernesHbl MOPOLLIOK U FBO3AN
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Tabnuua c YKa3aHunemMm COCTOAHNA apeHAHOoro yqeGHMKa

Ne Nvsa n YyebHbin | CocTosiHME Mopgnuck CocTtosiHne Mognuck
damunusa rog nonyyex- KraccHoro yyebHuka KraccHoro
y4yeHuka Horo y4eb- | pykoBoauTensa | npu cgade | pykoBoautens

HUKa

1

2

3

4

5

6

Tabnuua 3anonHsAeTcs KNaccHbIM pykoBoguTesnieM npu
nepenaye y4yeOHMKa B apeHAy U BO3BpaLLEeHMU B KOHLe
y4yeOHOro roga Ha ocHoBe crie4yHoLWmnX OLEeHOYHbIX KpUTepueB:

HoBbin CocTosiHne y4yebHMKa npyv NepBOM €ro MCMofb30BaHWUWN.
Xopowo O6noxka uena, He oTopBaHa OT 6noka kHurn. Bce
CTPaHWUbl B Hanmuyuu, He MOpBaHbl, HE BbiNagalT U3
Groka, Ha cTpaHuMuax HeT Hagnucen M MoMapok.
YpoBnetBoputenbHo | O6Gnoxka HecKonbko OTXoauT OT Onoka, crnerka nomsi-

Ta, WCNaykaHa, kKpas NOTEpTbl, YAOBNETBOPUTENBHO
BOCCTaHOBIEHa nonb3oBaTenemM. HekoTopble CTpaHuubl
MCYepYeHbl, BbIMaBLUME CTPaHWULbI MPUKIEeeHbl. YYebHUK
pecTaBpupoBaH.

HeypnoBnetBoputenbHo | O6noxka mMcnadkaHa, nopBaHa, oTopBaHa OT Onoka KHu-
M unn coecem oTcyTcTByeT. CTpaHuubl MOpBaHbl, UC-
YyepyeHbl, B MOMapKax, HEKOTOPbIX CTpaHWL, He XBaTaerT.

Y4yebHUK BOCCTAHOBUTb HEBO3MOXHO.




