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Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

YTO H3YYAET ECTECTBOSHAHHE

Furie gpyseal Bu npuerynaere ¥ M3yYeHHID HOBOIO HIKOJLHOIO
npegmera — ¢EcrecTBO3HAHMEes, KOTOPELIH ABIAeTCH NepBOi CTyne-
HLID NO3ZHAHUA HPUPOILI U OKPYIKAIIEr0 HAC MHpA. ITOT HpegMeT
MOMOMKET BAM HepedTH K OCBOGHHID B CTAPINMX KJACCAN €CTeCTBeH-
HBIX HAYE — Ouogoruu, reorpaduuy, QUIMKE, XUMHM, ACTPOHOMHHE M
SHOJIOTHH.

Hayuas ero, Bel ¢TAHETE CBHIETEIAMH TOI0, HACKOJABKO MHOIO-
00pasuLl M METepeCcHE! (hU3MYecKHe, XUMUYecKUe U GHONOrHYecKue
ABAGHHUA ONPHUPOLEI. YUedHHK NpPeIHAIHAUEH I8 TeX, KTO X0UeT KAK
MOKHO DoJiblle Y3HATE 00 VIMBHUTENLHBIX M 34raJ04HBIX ABACHHAX
OKDYAWIIEr0 MUDA, HE OFPAHUYHBACTCH MOBEDXHOCTHRIMH 3HAHMWSA-
Mu, J1001T HADMIOLATL, H3YVYATE M JKCIEePUMeHTHPOBATL. [TocTenen-
HO Bbl OyZere NO3HABATL MHOMOYHCJEHHBIE OCODEHHOCTH W CBH3H B
NPHPOIEe, TOHUMATEL 3AKOHEL SCTECTBOZHANKA.

Baymuuso paboraiite ¢ TexcraMy yueDHHEA M MCOOAL3VHTE 3HA-
HHH, HAKOIJIEHHEIE HA YPOKAX, B NpaKTHYecKoil padore.

TereThl CONPOBOMIAIOTCS KPACOUHEBIMH MiImcTpanuamu, [Hox-
MHCH [O0J HUMH HeCyT AOHOJMHHTeNLHYI HHGopManuw. Buumareis-
HO YMTANTE WX, PACCMATDUBANTE ¥ AHATHIUDYHTE PUCYHKH U (oTO-
rpadpuu. Bonpocel ¥ sagasud 00j HLTIOCTPALMAME IOTPeOVIOT OT
BAC CAMOCTOATENBLHOIO NOMCKA 3HAHWMI. BrilonHenwe MY DOMOMET
Jydile YyCeBOMThL HOBLIH MaTepuar.

B pyopuxax «Has meropun Haykus, ¢«IT0 MHTEPeCHO» HpPELCTAB-
JIEHO MHOIQ 3aHUMATENbHEIX (harroB. Oum OvayT clnocobCTBOBATE
PASBUTHIO BALIETD WHTE/IEKTA M 0DINeH KyILTypeI, a Taime dop-
MHPOBAHUW COOCTBEHHOIO BHAPHUHA H HOHHUMAHHUA OKDYHAIIErO
MHUpA.

YesoBuble 0DO3HAUEHUS NOMOIYT 00PATHTL BHMMAHWUE HA IJIAB-
Hble MOMEHTLI COLepPHAHMA HOBLIX TeM M BBINOJHEHHE DAZJIHYHEIX
CAMOCTOATENLHLIX W MPOBEPOUYHBIX pador.

Yenexos B H0SHAHHHK OKDYtawInero Mmupal
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§ 1. PONIb HAYKHX B NO3HAHWUWX OKPYXAHLLENO MUPA

Ebl ¥3HAETE

T
=

Bl BCMCMHEMTE

Hayka EcrecTtBozHAHHE Vuensrii uenanaannsn
Friaeim AaparsiasicTany Faanim Oprenuner
Science Natural History Secientist Civilization

Haury :HsHb TPYIHO OPEICTABHTE D83 HAVKH H e JOCTHIKeHHH,
Peayabrarsl Tpyia Jojgeil NOCTOAHHO HAKAIUIMBANKCL, A HYJILTY-
pa paspuBanack ¥ oborammanack. Bee gocTH;KeHHS MAaTepHATIBHON H
AYXOBHOH KYJALTYPbl BMeCTe C JIOJbMH COCTABIAIOT YEN06EHECKYI0
UUBLALIAYILID.

™

JeHHAA HA OpHODpETeHHe HOBLIX cBejeHuil o oKpy-
JHAIOIIEeM HAC MHDE M HAKOIJIEHUY PAHES NOAYVHeHHBIX
™ aHaHWH o Heill. HemocpeacTeeHHad Ielb HAVEH —
onucanue, obsacHenue U npederaszanue npoyeccos
U AsAeHUE OKpyIaloniero Mmupa. Bee HAYKH YCI0BHO
pensires Ha 2 UPpYHIBL eemecmeennble (HAYHH O LPH-
poje) u obwecmeennbie (Hayxu 00 obujecrse).

[l ‘]) Hayra — aro cdepa fedTelbHOCTH Ye/l0BeKa, HALIDAB-

Yro 3HAYUT HM3VYATE OPHPOAY? DTO 3HAUMT M3YYATE OKPYIKAIO-
Uil HAC MHD: PACTeHHA, }KUBOTHBIX, KJIHMAT, BOAbI, HOYBY... HYelo-
BEK — TOXKE YACTb IIPHPOILL.

Ha noporsa:enun Beeil HCTOPMH JIIOAH HM3VUYAIHM OKPYMKalommii
MHp, TOCTOAHHO AejaaH A cefd pasiaHyHble oTKpbITHA. Biarogapsa
PA3HBIM METOJAM MO3HAHHHA PACHIMPSAMCH NPeJcTaABJIeHHs JII0Lei o
[IPHPOe B CBOEM MOJOMKeHHH B Heil.
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Crnoso ecmecmao3nanue COCTOUT U3 IBYX OCHOB! ecmecmeo (mpu-
poja) U sHaMie.

CoeppeMeHHO® ecTeCTBO3HAHMe olpasyercda M3 Takmx obracTeil
HAYYHOI'O 3HAHMH, KAK QUIUKA, YUMURL, 2e02PAPUL, ACTMPOHOMUSL,
buonozun (puc. 1). Yem Goabine Mbl V3HASM HA YPOKAX eCTECTBO3IHA-
HHA, TeM HHTepecHeH H jerde HaM OyJeT VMUTLCH B CTADIIMY KJIAC-

cax.

Puc. 1. EcTecTEEHHBIE HAVEH

Ecmecmeosnanue Kaxk HayEa cihopmuposarock Gonee 3000 mer masam.
C pasBHTHEM TOPrOEIH H MOPEIIABAHHA HAYAIOChL PAIBHTHE 2e02Pailin
H aCMPOROMUL, 8 ¢ PAIBHTHEM TEXHHEH — PUIUKY B XUMUL. YHUEHBIX,
3aHHMABIIHXCH SCTEeCTBOSHAHHEM, HIH HARONISHHeM NepPEHYHLIX 3HA-
HHUE 0 OpHpoge, NOIHABABIIHX OKDYIRAIOIINA MHp Yepes HAVKY, HAIRIBAIH ecTe-
CTEONCILITATETAMH.

SHauuA gpesHux. C QpeBHHX BpeMeH Ye/I0BeK H3y4Has MHBYIO
npupoay. IlepeolbuiTHbIe MoaM, wusimue Gonee 20 TeiCc. JeT Hasam,
JAHUMAJIHCE CODMPATEILCTEOM M OXOTOH, MHOIO 3HANH O MHBOTHBIX,
HACeNABIINX OKpy:Hapuminii ux Mmup. CBHAETENLCTBO TOMY — KOLIET-
[IHe J0 HAC HACKAJLHBIE PHCYHKH OJleHel, Bepl/ofgos u JpYIHX HH-
BOTHLIX, TOYHO [Nepelawnlle BHeIIHUHA BH 3MUBOTHREIX, UX IOBAIKH
N xapaxTep gepxenuit (puc. 2).

Anrnunbie yuensie. Haumsana ¢ IpeBHHX BpeMeH MHOHE yde-
HEIE 38HHUMAIHCE CPA3y HECKOJNBEMME HaveaMmyp., Hx nosmannsa Oblan
MHOTOCTOPOHHUMM, T. €. OHH DBLIHM IHIIUKJIONeIUCTAMA,

Opesnerpeveckuii acTponoM, maremMarur u duiaocod Apucrapx
Camoccruii crasua B meatp mupa Coanne. M'uonapx ua Huken mapo-
H3BEeN PACYeTHl OTHOCHTENLHO ABMMeHus JIyvHel 1 CosHna, onpcan
opbury Jlyuel, cosgan spesguslil karanor, rge onucan 1000 asesn.




Pue. 2. Hackanesesle pHCYVHER ypounmga TaMrans

Haiigpre mEpoOpMAIHK 0 HACKAABHEIX PHCYHKAX YpOdYHIGA TamMrasl.

Iro mzobpaskeHo HAa 3THX pHcyHEAX? Kakyio ponk Mrpanza mpHpoOIa B
MHIHN NHAeld Toro BpeMeHH T

-.'
Anercaugpuiickilt acrpouos, reorpad u unocod Sparocden
CyMe)l ONpegenuTs IJIUHY OKPYHHOCTH 3eMIIH.
A acrponom, matemaTur ¥ Qunocod Kiasgwmit [Ttonemer coa-
JAJ ILTAHETAPHYIO Me0leHTPUYeCcK Y0 CHCTeMY (4 [ITOJeMeeBa CHCTEMA
MEHpas ).

b fepapg Mepratop m3obpen cnocob wW3IoDpameHHMA NOBEPXHOCTH 3emam
Ha KapTte.
Fanuneo Ffanuaer w3obpen TENECKON W Pa3rnALEN B Hero 4 cnyTHuka KOnuTepa.
Hcaak HolOTOH OTKPHA 3aK0HEl BCEMHWPHOID TATOTEHKWA, 3aK0HbI MEXAHKMKW W 0BH-
HEHHMA TeN.
Kapn NluHHEHR KnaccupMUMpoBan PACTEHWA M MHMBOTHBIX HA POAEI M OPYTHE TPYNNG.
Muxawn IOMOHOCOB COBEPLM OTKPEITHA B 0GNACTH GUIMKM M XMMMH.
Yapnz [lapeMH BEIABWMHYN TMNOTESY O NPOMCXOMOEHWK YEnoBeka oT obeseAHONogoBHOMD
npeaka.
Wokaw YanuxaHos vccnegosan Cpeguiom Avio, Kazaxctad v 3anagHelid KuTai.

BoJsbioit BRIag B pasBUTHE eCTECTBEHHBIX
Hayk BHecaH yuenble Buammupero u Cpegnero
Bocroka. OHM nDpoc/aBHANCE KAK HMCKYCHBIE HA-
Giopareny apesqHoro weba, CTPOUTEN KPYIIHBIX
oficepsamoptiii.

Brigaminuiicsa yYeHbIH-aHIIHKIONSIHCT Allh-
Dapadu (E70-950 rr.) suan HeCKOJNLKO H3LIKOB.
Pogunca on B ropoge @apad (Orwipap). B cso-
em rpyne «llepeuncienue HAYK? OH OTHOCUT K
MaTeMaATHEKe aApudMeTHRY, MeOMeTpHuid, ONTHKY, Puc 3. Ann-Dapabn
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MATEMATHUYECKYIO ACTPOHOMHIO, MY3BIKY, Ha-
VKY 0 TAMKECTAX, HAYKY 00 HCKYCHBIX IpHeMax.

Aas-Bupyun (973 — ox. 1050 rr.) Tose ObLa
BEIHKAM YUEHBIM-3HITHKIoNequeToM. O Hanu-
caa cesinie 150 Tpygos no acTpoHOMHKK, Meorpa-
by, pusuke, MaTeMaTHKe, XMMHH, DOTAHHKE,
B ornuume or Apyrux yUeHLIX ero Bpemenu Bu-
PYHH BEICKAZAN MBICAL, YTO 3eMIA [BHIKETCS
porpyr CoaHila, a He HaobopoT.

Pue. 4. Ans-Bupynn

Bt

Tlonwexuit yuenwiit Hunxoaain Ko-
nepank (1473-1543 rr.) BLIABHHY HO-
BYIO THTIOTE3Y O CTpORHUH Mupa. B cro-
eil kaure «0 ppamenuax HeQecHBIX Tel»
(1543 r.) o nouHimeT, 4TO 3eMJH BMECcTe
C OpYrUME ILIAHETAMH 0DpaliaeTcHd BO-
kpyr Conana.

I[MogymMaiiTe H OTBETLTE, HOYEMY HA

.' neegecTane namATEnKa H. Honepan-
KY BEICEUeHBI caoBa: «0H ocTaHOBHI
CoXHIE ¥ COBMHYT SeMITHS .

Pue. 5. Namaroex Huxonao
Konepanry B Bapmase
(Monsma)

Bonpocsr u saganms
1. PackpoliTe sHaueHNe ODOHATHH 4HAYKA#, ¢ECTECTBOIHAHHE.,

2. Hax passuBanack HAVKA B IPEBHHE Beka H CpegHeseroBhe? PaccKaimm-
TEé, KAKHMH HCCASTOBAHHAMHE 3AHMMAIOTCA COEPEMEHHLIE ECTECTBEHHEIE
HAVKH.
3. PackpoiiTe poJh aHTHYHLIX YYEHEIX H yYeHEIX BocToKAa B pasBHTHH Ha-
yin. Kakne neHsse cBEIeHHEA OHH OCTABHAN HAMT
_é‘ 4. Haifignre 11 npounTAfTE IHTEPATYPY O MKH3HH H HAYYHRIX JOCTHIKEHHAX
yueHrIX gpesHocTH H CpegHeBexoBsi. Hanmmnre acce.
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§ 2. METOA4bLI HABNKWOEHWA W USMEPEHWA B NPUPOAE

A M M3MEPEHWSA B NPUPOLE.

Merog IInan | Heenemoeanue Ipaeguao Hpupoaa
Daie MHoba Jeprrey Epemsce Taburar
Method Plan Research Rule Nature

Jogu ¢ apeBHefMIMy BpeMeH CTPeMHINCE K MOSHAHUKD IPHPOLLL
M MCIOJLIOBAIH JJIA 3TOI0 DAZHBIE METOLL.

OcuoBHBIM ¥ HAUDOJIEe PACHDOCTPAHEHHBIM CHOCODOM HAVUCHHH
NPUPOAEL ABAAeTeH Habawdenue. Y3HATEL, YTO HPOMCXOLHT ¢ TEJIAMH
NPHPOALl B ECTECTBeHHEIX I/ HHUX VCJIOBHMAX, Yel0BEKY IOMOTA0T
OpPraHkl YYBCTE — CIVX, apeHue, 000HAHNE M OCA3ZAHMNE.

B naboparopHbIX YCAOBHAX HIPOBOJATCH pPA3JHYHEIE IKCREpPU-
menmst (or nar. experimentum — oneir). B xoge sxenepuMeHTOB
YeJIOBeK CAM BOCIPOM3BOAMT PA3JHYHEIE HPUPOLHLIE ABJIeHHUH, HA-
nNpHMep, B IPOLEecce HArpeBaHHA HaADIWLaeT 34 H3MeHeHHMAMH, [Hpo-
HCXOAAIIHME B HayyaeMoMm olberTe.

Cospemvennsie HAOMOAEHUA W H3MEPEHHA [POBOAATCH C MOMO-
LB ClenHaJbHEIX NpHOOpPoE M HHCTPYMeHTOB (puc. 6).

Heryeerso uamepenull 4eI0BeKy IPUXOLUIOCE HOCTUTATE B IIPO-
Hecce PasBUTHH ¢ JgpeBHelinnx sBpemed. I[Ipy HAroTOBIEHHH MIpPO-
cTefmux opyauit Tpyaa, CTPOUTENLCTEE HHJIHIIA, JODBIBAHME OTHITH
BOSHHKANA HEODXOAHMOCTL H3MEPHTE PACCTOAHMSA, A 34TeM - ILIO-
alb, EMKOCTh, MACCY, BPEeMs.

L1
Hayxa o0 uamepenusx, MeTogax ¥ CpejcTBaX M3-
iy ('[ ') MepeHHil HASBIBAETCH Mempoiaozuell (0T rpeuecroro
- Mempo — Mepa H Jl020c — NOHATHE).

-
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Tenecron oawrep Tepmomerp Murpockon

)

'urpomerp MereocoyTHHE Obnaromep Mereoaong

Pue. 6. lIpunbopsl HAGMIOZEEAA 38 TPHPOISOIH
HB]IDJIMYH CECIEHHA N3 HHTEDHET-HCTOUYHHKOE, OTBETHTE, KaKHe Ha-
OMIOIeHHA OROBOSATCA OPH MOMOIIH OpPpHOODOE, DOKAIAHHEIX Ha pHe. 6.
Kawxos nam poer, Bec? Koropeiii yac? Kakas TeMmneparypa Ha
yvaune? Kax manexo or mac go Oamstaiiinero marasuna? Kasmgorit

[eHb Mbl HOJAB3VEMCH CAMBIME pasHbiMu Mepami. Hamepurenbubie
npubopsbl MTOMOTAKT HAM B aToMm (puc. Ta, 0).

Becn
ANIeKTPOHHAS
PYIeTHA Piioiii

Pue. 7a. Hamepurenname nprioph

Mepuuli ODHIHRHIR
¥ MEHIYPKAa
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1. I[Ipn noMoImE BeCOB V3HAHTe, CHOJNLBKO BECHT BAIN PaHen (ITKOJILHAR

CYMEA) C0 INKOILHEIMH IPHHALIEH HOCTAMH.,

2. HameprTe TeMOepaTyYpy BO3AYXa yTpoM, B obex n Beuepom. Hak ma-
MEHHIACE TEMOEPATYPA B TedeHHe JHAT CpaBHNTe BAINH DOKAZATENH € JAHHEIMH
BAINIHY OJHOKIACCHHKOB.

3. Henonsaya MepHYH JeHTY, H3MEDBTE POCT H AJHHY BRITAHVTOH DYHH IDVT
apyra. Kakymo 3aKOHOMEDHOCTE MOYKHO 00HAPYHTE IPH 5TOM HMaMepeHun?

Cexyngomep TepMoMeTphI

Puc. 76. Hamepurensuele npriopsl

b MNpomcxompenne mep. Horga 6ol 4TO-TO M3MEPAETE, Bbl CPABHWMBAETE 3TY BENM-
YMHY C HaKoH-NHB0 NOCTOAHHOW BEAWYKMHON, HANPHMER, © METPOM. Takan BENM-
Y¥Ha Ha3blBaeTcA eduHUYeld usMepeHus.
MNepeble 8QUHULBI HIMEPEHWH BbINW OCHOBAHB! HA ANHMHE W TOALWMWHE Pa3AWYHBIX
yacTed Tena. TaK, QPEEHME ETMNTAHE B KAYBCTEE EOMHML, MIMEDEHWA OAWMHE MCNOAbLIO-
BEaNKW JOKOMb, AOA0HL W NAAEY [AAWHY W TOAWMWHY Nanbla).

L'.D"'-I.ETH.HH;I, HCOIONTBIOBABINIHMNCH IJA OOPEIJENEHNA PACCTOAHHA, MIHNHEI

a% B kasaXcKoM ASBEKE COXPAHHAOCE MHOTO OOIIETIOPEKCKEHX CJA0B H CH0BO-
M BEICOTHl NpegMeTos. BoT HEKOTOpDEIE M3 HHX:

Bexyap (+nofacHUIA ) — OT DOACA 0 NOAOIOBE HoOTH — 133 oM.

Bip kymam — 150-1535 cm.

Kapsie — 33-34 cm.

Bip cyitem (paccTosHHE 0T KOHYHKA GONBIIONS DATLIA I0 KOHYHEA YEAIATEIL-
moro) — 21-22 cm.

Bip exi («opne nanems) — 2 cm.

INMaxsipaiM (¢30B+, «IpH3LIEs) — DACCTOSHNE, HA KOTOPOM CHLIIEH OKPHE,
OpH3RE — 1 KM,

BD]’.I]_]DE]:I H 3aJaHHA

1. Hazosure n ofBACHHUTE NPABMIA HAGIWOISHNA 33 OPHPOAOI.

2. Hnsa uero DpoBoJAT JKCOEPHMEeHT?

3. Ilpu noMomE CTAPIIHX COCTABLTE ONHCAHHE 03€PA HIH PEKH BAIIeH MecT-
nocTH (nmo Bubopy): 1. Haseanme osepa mnn pexn. 2. Croumoe unan Gec-
crounoe (osepo). 3. Musornnii mnp. 4. XosafcTEEHHOE HCNOILIOBAHHE
(cymoxomcTBo, pRIOOIOBCTED, OTALIX H TypH3M). 3. PacTHTensHEIE Mup.
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§ 3. OBPABOTKA W AHAJIN3 HABJTHOQEHWIA

1@TbIBATE W aHANW3IWPOBATL [
i NOAYUEHHOW MHDOPMAELIMK

Bl YIHAETE

Bl H

Bbl BCTIOMHEHTE

Ananua CpagHenue I[Iporuoa Kaumar
Capanray Canniersipy Boa:ay Kaumar
Analysis Comparison Forecast Climate

Yrobsl wabaogeHus MOrIu NPUHeCTH H0Jb3Y U JaTh HAYUHLIH
peayiaLTaT, HX HeoOXOoJUMO HOABEPrHyTL o6pafomie U anaiuay.

Heas edpadomixu ¥ anaiusia HabnwgeHuit — obobmenne 1 00 bAC-
HenHe HabmwgaeMelX GAKTOB ¥ ABIEHH, HX CYMMUpPOBAHNE, CPABHE-
Hue u couocrasnenue. CHavana nposogures ofpadomica omaensrolx
natawodenuil (HATIpUMED, M3MEPHEHHA TEMIEDATYDLI H BIAXHOCTH,
oDIauHOCTH, CKOpOoCTH Berpa, das Jyuw u v. g.). Ilpu ovonvamens-
Hoil ofipafomre Pe3yabTATHEL OTAENBHEIX HabmwogeHul odbeHHAIOT-
s, cCpaBHUBAWOTCH U oboluanres.

Korga obpaborka HabmogeHuil saaKoH4eHa, ee PesyiabTATh H3/Ia-
MampT B BHAE IHCEMEHHOI'0 OTYeTa, B KOTOPOM ONHCLIBANT [Edb HJIH
3agauy paborsl, CPesCcTEA B MeToALl HaDnwaenuil, YKA3LIBAIOT BCeX
nabawgareneil, IpUBOLAT JaHHble 00 yeaosuax Habawgenuii. 3arem
mero 0bpaboTKH M HOJYYeHHBIE Pe3yIbTaThsl NoApodHO ONHCEIBANOT,
CONPOBOMAAA HATOKeHNe PaKTHUYSCKHUME JaHHLIMH.

Hudopmanusa, codpapsas B peayibraTe HaADIIOAEHHHA, MOMET
OBITL HIPEACTABIEHA B BUIE:

* TEKCTA;

= pabamn;

* rpaHMEoB, IHATDAMM.
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Tabtauua 1
I[Iporuos noroasr B Acrane
XapaKTepuCTMEM NOrogel, Temneparypa Amw. gaen., Berep, Bramnocte  Owywa-
aATMOCHEepHbIE ARNEHUA BO3gyxa, "C MM PT. CT. Mfc  Bosgyxa, % erca, °C
6:00 O Aeho +14 728 c 3 T3 +14
f
1200~ Otnawe +22 Ty oy +21
15:00 ¥ Nacuypmo +23 712 %y & +22
21:00 O Aeho +20 725 c 3 41 +20

CKHX NMoKasaTeneil B Acrane 3a oguH geHs. HogymaliTe, Kak H DoueMy
MEHSIACE TEMOEpAaTypa Bosgyxa. Hak emrnagenc mebo?
2. Kax MeHAeTCA BIAMHOCTE Bo3ayxa B Actane? [ogymaiiTe, mouemy B

‘. 1. ITo rabmune 1 mpocaegHTe TEHIEHIWIG HIMEHEHHA MeTEOpPOIOTHYE-

12 m 15 wacoB BAAMKHOCTE E030yXA B Acrane Hanbonee Huaxkaa. C uwem
aTo ceasano?

BD]’.I]_]DI:H H 3a0aHHA

1. Yrto sHAYHT DpOAHANTHIHPOBATE JAHHEIE HADNIOIeHHIT

2. Kaxoma nens o0paboTEH B aHaAnH3a HaOmHOIeHni?

3. Hasa uwero HeodXoIHM OPOTHOS DOTOART




PASAEA Il
BCEAEHHASA.
3EMAA. YHEAOBEK

 Merammp, Makpommp, MUKDOMUD

# OBLwme ceeaeHMWA O 3emae

# Cchbepbl 38MAM M MX COCTABASIOLLIME

# KM3Hb HO 3emae

# Cnocobbl M30BpaxeHHa 3eMHOHM NOBEPXHOCTH
# MaTteprkM 1 oKeaHs!

¥ Feorpadomi HOCEAEHMS

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
cornacHo lNpukasza MuHucTpa obpasoBaHus M Havku Pecnvbnukm Kasaxctad ot 17 masa 2019 rona Ne 217



Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

§ 4. 3BE3[JHOE HEGO

o
=
=
=
P!
=

, MaKPOMMP, MErammp,
3, 3BE3A3.

Beenennan lalakTHEa SBe31a
Fanam lalakTHEa dHynneiz
Universe Galaxy Star

B sacayw OeaobiadvHYI) HOYE HMEJ0BEKY IIPEICTABIAETCH VHH-
KANLHAA BO3MOMHOCTE NoHabnomars Kpacory aseaguoro xHeba. Oc-
HOBY 3Be3guore Heda CcOCTABIHAIOT PACKAJICHHLIE TA30BbLIe MIAPEL —
aseadwt. Ilo cBoell BenmuuHe OHM O4eHbL pasuble. CpefH HHX eCcTh H
KADJAHKH, H M'MPAHTEI. 3Be3lbl TAKHE e ropadide W CBerJibie, Kak
uwame Connue. CaMele KpynHble U3 HUX Hamuoro donsme Conuna.

“ Crpoesie U passdTHe KOCMHYMECKHMN Tejl Haydaer

['t ‘l] acmporomusd (0T. rped. acmpo — 3Be3la M HOMOC —
» = SAKOH).

Trica4M JieT Hasaj JIOLH MBICJACHHO COeIHMHH/IHM Haubojgee Ap-
KHe 3Be3fbl B rpynnkl. OHE yrafblBald 3HAKOMBLIE MM OYepPTAHHUH
H JaBaJH co3ge3duam HA3BAHUA NIPEIMETOB, MHMBOTHBIX, HMeHAa Ie-
poes mudos B geredg. Tak Ha Hebe noasuanck Bonbimaa Mepsemu-
ua, Becwr, HOmuwiit Kpeer, Tenen, Ilerac, Teprynec, Ipakon u ap.
B macrosmee BpeMs acTpPOHOMBL HACUHTEIBAIOT 88 cozpesquii.

“ Sae3dbl — ATO PACKAJIEHHEIE TAZ0OBLIE MIADLI, HAXOIA-

'y ({ l] HMeCH OUeHb JATEKD OT SeMJIH.
Cosgezdua — 9T0 Y4aCTKH 3Be3HOro Heba, rpynnbl

- 3Bedjl, KOTOpble HOCAT HMeHA MH(QHYeCKHMX [epoes,




\ | MHMBOTHBIX WM NpPeIMETOB, HA KOTOpPBIE OHH IIOXO0-
| su, CaMplie HaBecTHLIe coapeanua — Boaemas Meg-
- Beguua, Manaa Megseaguua, Ipaxon, Prics, dupad,
| Hedeit, Kaccnones 1 12 coaseanuit sonquara — Beckr,
| Tenen, Bogomneit u apyrue.

Juaxku 3oauara (0T rped. oduarKyc — KPYyr sSHHUBOTHBIX) TPOHC-
XOAHAT OT HASBAHHI ABEHAAIATH 30JHAKAJLHEIX co3Beaguil (puc. 8),
H HaxIoMy 4Ye/JI0BEKY COOTBETCTBYVET JdHAK CO3Be3dIHdA, B HOTODOM
Haxogmuiaock CONHIE B MOMEHT €I'0 PO IeHMHA.

Pue. 8. Buaxkn sogHaxa

.‘ Hanummure B TETpajH HASBAHHA COZBE3IHH 3oJHaka. ¥ 3HalTe cBOH 3HAK
soguaka. HapucyiiTe ero B rerpagn. YITo 0H cuMBOIHIHpYeTT

Bee cyujecTeyiomee BUAHUMOS U HEBUIHMOE NPOCTPAHCTBO 4ejI0-
BeK HasbiBaeT Beeaennoil, niau xkocsmocom (puc. 9). Pasmepm Bee-
JMeHHOH HACTOJNLKO BeJIHKH, 4HTO IO e oIpele/leHHHA He NOAXO0AAT
HHKaAKHEe 3eMHBIE eHHHILI H3MEepDEHMA. HGB'I'GM}’ TAKHEe TMMaHTCKHe
PACCTOAHHA H3IMeDAKT B CE8EMO8bX zodax.

»
BreleHHad — 3aTO BECh OKPYIAWINNIA HAC MATEpH-
i ([ ) ANLHBLIA MUp, DE3rpaAHMYHLIN BO BpEMeHH W IIPO-
= cTpaHCTBe. IT0 OKOJIO3eMHOe (34 nNpeje/laMy 3eMHO

*KHura npegocTaBrieHa UCKIYMTENBHO B 06pa3oBaTerbHbIX LENSX
cornacHo lNpukasa MuHucTtpa obpasoBaHusa U Havkm Pecnvonuku KaszaxcrtaH ot 17 mada 2019 roga Ne 217



y ATMOCQephl), MeMILTAHeTHOS, MEMIBe3IHOE H MeH-
FAJIAKTHYECKOe [IPOCTPAHCTEC CO BCEMH He0eCHBIMH

TenaamMu (3Bpesikl, JAHETh, ACTEPOMALI, HOMETHI,
MbldbL, T'A3).
Ceemosgoil 200 — paccTofHEHe, KOTOPOE CBET HPOXOIHT
38 OJHH TOI.

Pue. 9. Beenennan COBORYVIHOCTE MHOIHE FaJaETHR

Hama Beeaenuas cogepsut Decudcienioe MHOMECTEO 3Be3l M
IIAHeT, BRIIYALT OrpoMHELIe 0biaaka nelinu u rasza. Boabsinme crolr-
nenus 3sesq Ha uebe o0pasyVIOT 2ALAKMUKL.

Hama ranakruna nassisaercas Maeunwvid ITymov. B nee Bxopar
MUJLIHOHE! 38esn. Ramnan ssesga, wax 1 Haute ColHie, ©1MeeT cBo
cucremy. Maeunrri IIyre sepnsgercs CcCOUpansHoll ratakTUROM,

b MNnaHeTol, CO3BE3NMA M TANAKTHKW — 3TO MUP OTPOMHBIX KOCMWYECKMX MacwTabos,

HOTOpEIE 0BpaIzyoT Mmezamup.

Makpomup — mup 0DLEKTOE, KOTOPEIE MO CEOMM pasmepam ropaigo bonbwe
00LEKTOE MMKpOMKMPa (T. 8. aTOMOE M Moaexya). K 0BbEKTEM MAKPOMWPa MOMHO OTHEC-
TH PACTEHMA, MHUEOTHBIX M CAMOTO YENDBEKA.

MpMCTaBKa *MUKPO» D3HAYAET OTHOWEHME K DYEHE Mankim pazmepam. Mukpomup —
3TO MOJEKYABI, aTOMBl, JEMEHTAPHBIE YACTHUB, MWD NPEAENLHO MANEIX, HE BUOMMBIX
| YenoBEYECHMM r1a30M MHKPOODLEKTOE.




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

Karx BRI gyMmaere, NoUeMy HANIA TFATAKTHEA HOCHT HassaHue Mmeunnri
IIyTs?

Bon POCEL H 3ATAaHHA

Temiprasuy, Herikapaxme, Monmnan, Kunammwmyngea.
2. Kaxum ofpasoM, DOUEMY SBE3LI CAYVHIH OPHeHTHPOM JPEEHHM Kapa-
pagam?

i.
_h (R MIOMOIILID CHAOBADA IERERCIAHTE HAIAXCHKHE HASBAHHA CDEBEEJIHﬁ:
i.

3. Hafigure IHTEDATYPY O COBPEMEHHOH KOCMOHABTHEE., YTo HOBOTO BRI
CMOTJIH ¥3HATE 0 Beenennodl, razakTHrax?

§ 5. CONTHUE U CO/THEYHAA CUCTEMA

HLE B XM3HM pac‘reuuﬁ;_

K0 CUCTEMY.

3

[Maanera Opbura JEHKeHHUA
Fanamumap Opbura Koaraiasic
Planet Orbit movement

Jiogu u Bee, UTO UX OKPYHALT, JMHUBYT B MHpEe COJTHEUHOrO CBETA.
ConHIe — rIaBHBEIH MCTOYHHME SHEDPrHH Ha JeMie M OCBeLIeHHA 3eM-
HOoi nopepxuocTi. Bea Coarna Semiid HAXOAWUAACE Obl B IIOJIHOH TeM-
Hore., Juaue N0gel, pacTenuil ¥ KUBOTHLIX DbLIa OBl HEBO3MOMIHA.

“ Connye — opHa M3 OPCUHCIIEHHLIX 3BE3J, CVIIECTBY-
{'I l] woumuyx so Beenennoii. Jro Oammaiiman ® 3enne
- aBeaa.

Conuue npeperapiser coloil MMUapTCKME [IAD M3 PACKATIEHHO-
ro rasza. B Conneunoil cucTemMe sT0 caMoe KpynHoe Hefiechoe meno,
a B macimrradax FanaxTuky — aBeaga cpensero pasmepa. Cpennee pac-
crogHue mexay 3emueil u Conunem cocrapnsger 150 mun wn.




b Temnepatypa nosepxHocTH CoNHLE o4EHL BoiCOKanA. HeBonbwmWe TEMHBIE y4acT-

KM H3 Er0 NOBEPXHOCTH — COAHEYHLIE MAMHGO — HEMHOMO NpoXnagHee. BHyTpK
ConHua NOCTOAHHO MPOMCXOAAT ALEPHLIE PEAKUWMW W BHIAENABTCA OFPOMHOE
KOMMYECTED 3Heprin (puc. 10).

Pue. 10, Beneimrn sepran ColXHIa

[ .
5 1. Hafignre B CAOBADE JHAYCHHE NOHATHH «COJIHCEYHAA BCIOBIIITKA® .

2. Yro HeodX0oQHMO CAeIaTE, YTO0E 3AIIHTHTE celf OT conHeYHOrD vaapa?

(t‘j] Hukxorga He cmorpute HA Coanne G683 CONHOEIANIHTHBIX O0YKOE, TOTOMY
YTOo APKHH CEET BPEAEeH N7 IJIAa3.

Coadie He TONBKO CBETHT, HO H rpeer. PocT M pasBuUTHe pac-
TeHUIl XOMOAHOH OCeHBI) W 3UMOH NPHOCTAHABIMBAIOTCH, 4 BRCHOI,
KOUJA CTAHOBHTCH TEILIO, BO3ZOOHOBIHIOTCH.

b ConHeuHsiid CBET M TENAD — OCHOBHOM WCTOMHWE 3HEPIMK ANA pacTeHWi. Ha-
MEHHBIH YrOAk, HEGTL W TOPd — 3TO WIMEHEHHEBIE OCTATHM PacTMTENBHOCTH,
CHMran Mx, NI0OM MCNONLIYVIOT HE YTO HHOE, KaK 3anaceHHyYo 3Heprmo Conkua.
3Ta IHEPrUA COTPEBAET HAWK MUNMwa, obecneynsaet paboTy TpavcnopTa, 3asonos, da-
| BpPHMK W 3NEKTPOCTAHLMA.

.




Puc. 11. ConHeunrie DaTapen
KaK HCTOYHHE SHEPrHIH

,§' 8
S][E"FII'IIH), OOJIYUeHHYH OPpH DOMOILH COMTHEY-
HEIX ﬁﬂ.Tiipl’."ﬁ!, HAZLIBAIT JEACHOU .JJ:‘f’p;‘H!’-’H

(puc. 11). IogymaiiTe, noueMy 0HA TAK HASBIEA-
erca. B UeM ee NpEHMYINECTED [I0 CPABHEHHID CO

CHEHHNamHeM YVIVIA H OpHpoIHOTO raza?

Conneunana cucrema cocrourT uad CosHNA M BPALIAIIIHXCH BO-
Kpyr Hero naamem. Beero B CoONMHEUHYID CHCTEMY BXOAAT BOCEME
mnader — Meprypuii, Benepa, 3emus, Mape, Oourep, Carypu, ¥pau
u Henrtyu (pue. 12). KpoMe nnamer B cHCTEMY BXOIAT M HX cRym-
HUKW, & TaKmKe Apyrue uebecHnle Telna — acmepoudst, KOMenb. H
Memeopumat.

Puc. 12 llnawners ConHEYHOH CHOTEME

HiiDIIE}'fIITE B TeTpaldH PacoHOaO:KeHHE IIIaHeT ConHeuHOH CHCTEMEL H
NOANHINATE HX Ha3BaHMHA. Hangure B CIA0Bape SHAYCHHA HAGBAHHHA I1JIA-
HET.




HMeurpom Conueunoil cucremer asagercsa Connue. Ilnaners: ne
obaagawT cobeTBeHHEIM cBerosM. OHH ocBemawrTces ConHimeM H oT-
pastaor ero ceer. IlosroMy OHM BRIMIHIAT HA HOYMHOM Hede, Kak
dBe3 kI,

[Lnanern: obpamgawTrces soxpyr ConHna no ocolbim

E ([ ’} oyram — opfumam. Opfuma — aTo OYyTh IBUMKEHHH
- HefecHOTo Teaa B KOCMHYOCKOM OpoCTPAHCTERE.
\ Conuie BMecTe ¢ IJIAHETAMH M IDVIHMH HeOeCHBIMH

Tenamu obpasyver CoaHedHyio cucmemy.

KpoMme DONLIIMY ILIAHET M UX COYTHUKOB Borpyr ColHIla Bpa-
MIAIOTCH THEICHYM MAAbY RAauem, Wi acmepoudos (KyCcHU KaAMHH
MM CILIABA KAMHHA M MeTallja).

Opyrue gebecHle Tela — KOMEmMbl — OPeNCTABAAIOT coDOil orpoM-
HbIE MIAPLL JIbAA, CMEIIAHHOID ¢ Nbiabio. OHU Oy TeIIeCTEYVIOT BOKDPYD
Conuua 1o oBaALHBIM OpOUTAM, B NOITOMY DOJNLIIVI) YACTE BpeMeHH
HaxonsaTes sgany ot Coxuna.

Hebonbuine ocKONKK ACTEPORIOE HIIH KOMeT, HONALAR B 3eMHYIO
armochepy, odbubo cropawT. Ux wassiBaoT nadanwumu ssezdamu,
winu memeopamu. Tena, KOTOpPLIEe BCE-TAKH NPOXOAAT Yepea armocde-
Py A DAJA0T HA SeMJ0, HA3LIBAIOT Memeopumanmu (puc. 13).

o AT A

-
e 2 -

- —
S A Py T

JleTaman KoMeTa IMageame MeTEOpHUTA MereopHTHREI KPATED

Puc. 13. B oTauuee 0T KOMET METEOPHTE MHOIOA NAJAINT HA JEMIIHD

- Henonsaysa SOMOTHHTEIBHYID THTEDATVPY M HHTEPHET-DECYpPChI, HA-
AHUTE MATEPHANEI 0 NATEHHE METEOPHTOB Ha JeMaw. Kakyio onacHOCTE

OHH NPEJCTABIAKT IJIA IIAAHETRIT




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

Bonpocs n zaganms

1. Ouennre spavenne CoNHIA B 3H3HH DACTEHHH, JKHBOTHEIX H YEN0BEKA.

2. Uro dyzer, ecnn Jemana nepemecTaTca onmxe K Comany?
3. Yenm maaHeTEl OTIHYAKTCH OT SBEesn?
9 4. Horga-to Ha 3eMIe #HIN FHFAHTCKHE JHHOZABPEL. OHH BRIMEPIN 34
] OTHOCHTENLHO KOPOTKOS EpeMa. Yro ¢ HMMH nponsomrno? O0bAcHHTE
-n NpHYMHE] BRIMHDAHHA AUHOIABEPOE.

OONOIHHTENBEHYIO JHTERATYDY HIH HHOOPMATHK H3 HHTEPHETA, IOAT0-

5. PaagenuTeck HA HecKoJABKO rpynn. Henoaesya smarepnansl yuebHMEA,
TOBLTE HHTEPECHEIE CEEJEHNA H CTHXOTBOPEHNA 0 maaneTax ConHeuHod

CcHCTEMEL [0 BRIBOpPY).

§ 6. 3EMNA — HALLA NNAHETA. ®OPMA, PASMEP
U ABUXEHMWE 3EMJIN

) NNaHeTa, ee pasMepel.

Bbi ¥IHAETE

p, nonywapue.

Ebl BECTOMHMTE

JKREATOP IMapannens Mepuanan
JKEATOD I[Mapannens Mepuaunan
Equator Parallel Meridian

Semus — Tpersa or Conuua nianera Conneunoil cucremer. Ona
obpasoeanacet 4,5-4,7 Mapg der Hasan.

Boi yite auaeTe, 4T0 HAIUA OaaHeTa uMeer mapoobpasayio dop-
my (puc. 14). Ona caerka NpHILIIOCHYTA ¢ Ooamwcos. PaccromsHue
OT HEHTPA 3eMJId [0 ee Noawcos (MoaspHbiilt paguye — 6357 wwm)
HEeMHOI0 MeHBIe, 4eM PACCTOAHHEe 0T LeHTpa 3eMIH 40 IKBATOpPA
(suBaropHanbHLii paguye — 6378 km). [Inomass nosepxHooTH 3eM-
nu cocrasnsger 510,2 mnon kwm®.

B camoil mupokoil HacT 3eMHOH Inap oloAckIBAET Jkeamop —
pooDpascaeman muuua. On genur 3emawo vHa 2 yvacTu. Boime aksarto-
pa nexur Cegeprnoe noayutapue, ausxe — FOxenoe. JInuna sxearopa —
40 000 gm.




Pue. 14. Ilnanera 3eMasa: JeHE H HOYL M3 KOCMOCA — YIHBHTEILHOE
APEIHINE, KPACHEOE H BAOXHOBIAIDIIEE

® @ Haprcynre 14 engno, 9TO DONOBHEA ILTOIaAH 3eMIH OCBEIIeHA, 8 BTOPAA
HaxoguTea B Tean. Obsacanre nprunny. Hax maaweaercs ato aprenme?

OxXpyRHOCTE SEMHOIO IDAPA OYEHE TOYHO HIMEPHI APEEHErPEYECKIE
yueHHH dparocden. 1o GLLI0 €IIE B TE EPEMEHA, KOTa CIEIHATHOTEL-
FEMIEMEDE] HIMEPHIH PACCTOAHRE maraMmi. [IpegnogosEnuTelIsHo, ¥
Hero Buinnro 39 690 kM.

Hamia nmunanera geuixercda soxkpyr Connoa. M Bee aro Bpemsa ona
HellpepLEIBHO BPAILASTCH BOKPVE cBoel ocH.

Bpemsa nonnoro ofopora 3eMan BOKPYD cBoeil ocu pasuo 24 .
JTOT OTPe30K BpeMeHH HA3LIBACTCH CYMKAMu. 3a 9TO BPeMs NPOMC-
XOOUT cMeHa aHA 1 Houu. CyTOuHBIE M3IMEHEHHS OCBElLI@HHOCTH M
TeIIA BAUAIOT HA 3MUIHENeATeNLHOCTL YeN0BeKA, MHUBOTHEIX B pac-
TeHuil.

Bo spemsa gsumenus 3eman Bokpyr CoONHIA €@ HOBEPXHOCTE OC-
BemiaeTes M corpesaerci HepasHoMepuo. Buarogaps HarRIOHY OCH M
AsuieHno 3eman Bokpyr ConHOa IpPOMCXOIUT CMeHA BPeMeH IojA.
Korpga g CepepHoM DOJAYIIAPUM 3MMA, BeCHA, JeT0 U oCeHL, 70 B Hm-
HOM — JeTd, 0CeéHb, 3HMA H BeCHA COOTBETCTBEHHO.

Korga 1 mouemy B CeBEpHOM MONVIOAPHH HACTYHAKT neTo # suMma? C uem
® @ ceasano ro, urto Korga 8 CeBEpHOM NOMVIIADHH suMa, B H)JKHOM MoJayina-
pur — gero? 38 CHONBKO AHEH HAIIA MIAHETA COBEPINAST IMOJHRIN of0poT

sorpyr Coxrma?




, {[ '] Bpenma obpamenna deMian sokpyr CONHIA HA3BIBAIT
- 20doM.

- ObospausTe HA raodyce MECTOHAXOMIEHHE BAINEH MECTHOCTH. ¥ HCTOY-
HHEA CEETA NOCTABRTE IIofyvec H MeIleHHO BPANIAHTE €ro NPOTHE YACOBOIM
CTPENKH TaK, YTOOR B BAINEH MECTHOCTH DBLIO ¥TPO, SATEM NOAIEHB, 38-

KAT COJMHIA, TOAHOYE., TakuM ofpasoM BRI YEHMAHNTE, KAK OPOHCXOOHT CMEeHA JHA
H HOUH.

JyHa — coyrHHE Semian

Iro camoe GaMakoe K 3emiae HefecHoe TENo H K TOMY e elHH-
CTBEHHOE, KOTOPOe MOCeTHI Ye/I0BeK.

Cama Jlyua we ucunyckraer csera. OHa oTpamaer COJMHEYHEIE JVYH
M O02TOMY CBETHTCH HA HOYHOM HeGe (puc. 15).

Pue. 15, JlyHa — YVHHKANBHEIH H 3arafOuHEIH CIOVTHHE SEMIH

B(II’ID[]{'LI H JaJaHHA

1. Kak gpeBHHE THOIH OpeJACcTABIAIH cede dwopMy 3eMman?

. C ueM CBASAHA CMEHA BPEMEH MOOA H CYVTOK Ha Jemiae?

. B pajfioHe 3KBATOPA HET BPEMEH I'OJa, TAM KPYVIIani rog aeto. [Houemy?
. KaK BRI AyMaeTe, MOUEMY IMOJINCA JEMIH XOJOIHEIET

o
]
[T o7 T )



Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

§ 7. KAK NPOMU30LWINA HALUA NMAHETA

a wapoobpasHyko Gopay.
AHTCKWE AWHO3ABPEI

BBl ¥IHAETE

%
T
e

OMHMTE

Jpa Ilepuog DBOJHLH A
Hayip Keazen JBEONHLH A
Era Period Evolution

IIpeacraBsTe, 4TO Bhl COBEPIIASTE IIOJET HA KOCMHYECKOM Kopad-
Jae fojee YeTblpex MHLIHAPAOB JeT Hasax. B Toit wacrn Beeneunoii,
riae pacmooaodedsl CogHne 1 3emMiid, Bhl YVBHIUTE KAPTHHY, OTJHYA-
WIYVIOCH 0T TOH, KOTOPYIO BUAAT KOCMOHABTLI CErOJHA. 3eMIA B TO
BpeMs ellle TOJLKO +«poguiaachs, CoriacHo cOBpeMeHHBIM IpPeACTAB-
JeHUAM, demMis ofpasoBaJlack BMeCTe ¢ APYIUMH [IIAHeTAMH H3 KY-
CKOB U ODJIOMKOB OrPOMHOI0 TA30ILLICBOrC 00J14aKa, BpALIABLIMXCH
sBokpyr moaogoro Connua. Hanbonee rtastensie W IJIOTHBIE H3 HHX
IO AeiicTBHeM CHJIbLI NPHTHMKEHHSA COBIHHAINCE JAPYTD ¢ IpyromM, oo-
Pasya UeHTPAnbHBIH crycrok. Tax ckaaguBanmck niaders: CosiHed-
HOH cHCTEMBI, B TOM uucae B demias. [ocrenenno onu npuodperain
(popmy uapa (puc. 16).

Yauars BpeMeHHble DapaMeTDPhl PASBHTHA JeMIH HAM IIOMOMKET
ZEOXPOHONOZUHECKAA WHALA,

CMEHEL 3D W HepHOJOB B DASBUTHH JeMJIM W HX
MPOAOIUTEIBHOCTH; CBOSODPASHBIN KaleHiaph A8
OPOMEMYTKOB BpEMEHM B COTHH THICAY, MHIIHOHBL K
MUIIHADALL JeT.
~ Teonozuveckan apa — NPOMEKYTOK BPEMEHH Ie0JI0rH-
YecKol HeTopHn.

- {{ ]} PEQXPDHGJ!UEHHEL‘HH# wirkaada — nmocleropare/ibHOCTE
™




Pue. I8, Dransl 0poHCXOMEDeHIT Pue. 17, Or ragonenesoro odnaxa
naager ComnHedHoH CHOTEMED 0 OIAHETE] SN

1 . Oﬁ'f:]-'.ELIITE‘ C OOHOKJACCHHKAMHA 2TAlbR NDPOHCKOEICHHA ILJIaHeT Conney-

HOH cucremel (puc. 16, 17). Coexafite BMBOA.
5]

E HafiguTe B HETEPHET-HCTOUHHKEAX TFe0XPOHOJAOTHYECKVID INKAIY H HADH-

cyiiTe ee B TeTpagn. [logcunTaiTe OpogoEHTENEHOCTE KAMKIOH reolory-

YECKOI PRI M HATHINHTE 88 0] HASBAHMAMH 3p. Kaxas ua ap OpI1a caMoil nopo-
mommuTenrsHoH? [TogyMaiiTe, DoOUYEMY OHH SAKPAIOIWMBAIOTCH TAHHLIMM IBEETAMN.

B apxeiickoit ape (oT rped. apxeoc — CAMBIA IpeBHHI, apeBHeli-
minii) JeMig HAXOAMNACE B HAYAJILHON ¢TALUMK CBOSTD PASBUTHUH. ITO
OBLT pacKajdeHHBIH IHAD €O MHOMKECTBOM AeHCTBYVIOLIHMX BYJIKAHOB,
CTPAMIHEIME YPATAHHLIMKM BETPAMK. SEMJIH HOCTOHHHO HOJLBEPIAIACh
MeTeOpPHUTHRIM araxam (puc. 18).

Apxelickas apa CMEHHJIACH Rpomeposoiickol (0T rpeyd. npomepoc
nepeMyHbIil ). 3emiad erana Gonee cnoxkoinoll, ByIRAHMYECKAS AKTHB-
HoeTh cHH3WIACL, O0pasoBaiich OCALOYHEIS HOPOALL, KOTOPLIE NO3iKe,
NOAHUMAACL, COOPMHPOBAJIH IOPLI PASIMYHON BeicOTEL (puc. 19).

IMocne BeAMKOPrO NOAHATHS MATEPHKOB HACTYIHUIA RALE030L-
ciaa apa (ot rped. nadeoc — APeBHHH, APeBHAA MH3HE). 9T0 DLLIO
BpeMsA Donbimux npeodpasoBannii demau. Hapangy ¢ nogHAaTHEM TOp
OTHeNbHLIE HACTH MATEPHUKOB HOABEPralHch HACTVIIICHHID MOpPSH.



Puc. 18, lInanera 3eMIa B ApXEHCKVIO 9DV

F = &
OneEmure no pueyeERy 18 nponeccwl, KOTOPLE OPOHCXOAHIN B apxeii-
ckyi apy. Kax onn enmann va obank 3esoomn?

Pue. 19, IIporeposoiickan apa 3emMian

—-_
‘ HMoxawwuTe, 4To IEMIA B IPOTEDOZOHCKYID 3DV CTATA DoMee COOKOMHON.

Knumar craposuica Oosee npoxjgagHbiM. CosgaBalHch VCJIOBHA
A8 BOZHMKHOBOHHMS MHUIHM HA Jemie.

Ha cmeny naneosoiickoll npHuwia medosdoickas apa (or rpe4.
MeZ0C — CpeaHUl, CPpeIHAN MHUAHEL). IT0 ObLI0 BpeMHa DYPHOrO PA3BH-
THA PACTHTENLHONO U MHBOTHOrO MHpa. Ha 3emie mapuid rurant-
CKHEe PeNTHIHH, JHHO3ABPEL. [[oABHANCE NepPBbIe OTHIEL, MIASKOIIH-

TAWNME W rUradTecKkne pactenud (puc. 20).




Pue. 20. JMHsHE B ME3030HCKYI0 9DV

IMogreepanTe, 4TO ME30a30icKaa apa Deljla ¢3eneHoii» apod. Haimagure dak-
® @ ropnl, KOTOpPEE COOCOGCTEOBAJNM pACHBETY PACTHTEIBHOTO H MHEOTHOTO
ﬁ MHpa B aTy apy. Haxkoll meprnog Me3o3oHCKOH Phl HA3LBAKOT BO0XO0MH gH-

HOZABPOET

dareM HACTYIIHIA kKaliHodolckan apa (OoT rped. Kailhoc — HOBLIH,
HoBadA MHuaHk). [Ipousomen boabinoil nogbeM cyimu. 'HranTckne qu-
HO3ABPEL ¥ pacTeHUsd BLIMepiH. BMecTo HHX MIMPOKO PACIHPOCTPAHN-
JIHCE TEeILIOKPOBHEIE MHBOTHLIE, OHH DLLIN HOKPBITEL HIEPCTLID KK
nepbAMH, Daarogapsa KOTOPLIM CMOINIH BhIMHTE B CYPOBOM HJIHMATE.
H, naxoneu, B kaillH030e NOABUICH YeA06€K.

Pue. 21. [IpesENe H COBpEMEHHEIE T

CocTapeTe KOMMeHTapHHE K pucyvHEEY 21. CpenailTe K HEMY BEIBOILL.

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
cornacHo lNpukasza MuHucTpa obpasoBaHus M Havku Pecnvbnukm Kasaxctad ot 17 masa 2019 rona Ne 217
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BD]’I]_JDEL] H 3aJaHHA

1. Kro ®3 [peBHerpevecKHX YUYeHEIX NPeANOI0MHI, 9T0 JeMIA HMEeT
fopmy mapa?

2. HazosnTe mHambodee 3HAYHMMEIE H HHTEPECHEE CODEITHA B DAIBHTHH
SeMIH.,

3. Paspgennreck Ha rpynnel. Kampas rpynona gosna DOQTOTOBRTE SOKIAT
of oguoil B3 op. HenoawayiiTe AONOMHATEABHYK IUTEPATYPY.

§ 8. CTPOEHME U COCTAB 3EM/THN

reorpaduueckan 0bonouKa.
reorpadudeckan obonouxa.

JeMHAN KOpa JemJerpiacesne
Aep radbirbl Mep cinkinici
The Earth's Crust Earthguake

IInanera 3eMId COCTOMT U3 HECHONBKUY coioes — ofonover. Bepx-
HHE ejou Jaumocepst (0T rped. aumoe — KaMmeHs, ciaiipo — map),
BeH zudpocghepa (COBOKYIHOCTE BOJ 3eM/IH), NPH3EMHAH YACTE QM-
Mocghepor ¥ Guocghepa (obaacTs, HACEIEHHAH MHBEIMHE OPraHH3MAMM)
COCTABIAIOT zeozpaguieckyw oboaowxy Semnn (pue. 22). Obimasn
MOIHOCTE Ieorpaduyeckoil oboJI0YKH cOCTABAAET OKOI0 DD KM.

Pue, 22, CocTak B rpaHHIOE reorpaduueckol ofomourn Semmn




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

nocghepa, cmpamaocepa, osonossi caoi. B xaxoil cihepe smunser uemno-
Ber? BosModKHA IH MHIHL YeN0BEKAa B APYTHX cepax?

b
»% I-Iai'{,qn're B CHOOBAPE M 3ANHIOIHTE B TETPadE ONPeIeIeHIA MOHATHH: mpo-

b Bospact 3emnu onpegensercA B 4,5-4,7 mnapg net. Kak HarnagHo npejcTaBWTh
cebe 3Th MunAMapas netr ApMepHMHaHckKil okeadonor M. Bedne cosetyet soob-
PasKuThb, 4TO KamAbid rof CODTEETCTEYET AWCTY Bymard, HacToNbKO TOHKOMY, 4TO
1000 nucroe (1000 neT) yRnagMBarOTCA B CTONKY TONWMHOH 1 cai. ECaM 3TH CTONKK

Eymarn HaKknageBaTe O4HY Ha APYTYHD H3 NPOTAMEHHA BCEH HCTOPMK 3EMAK, TO BymarmHan
BalwHA NOAHWMETCA Ha BRICOTY 45 KM.

O BHYTpPEHHEM CTPOEHHH SEMJIH MbI 3HAEM OTHOCHTEILHO MAJIO.
Jaxe Meublile, 4eM 0 KocMoce. 3arisuyTes B rayvis 3eMIl 0Ka3anoch
ciaoHee, demM gogerersk g0 Jlyuae u Mapca. Habawgas no reinesnsao-
PV H3BEDMEeHHUHA BYJIKAHOB, Mbhl MOMEM TOJBKO HIPeNIOJ0MHThL, YTO
non Teeproil 1 xonosuoi ofonouroil SeMan, 0 KOTOPOH MBI XOLHM,
HaXOAHTCH pacKajleHHad Jgasa (puc. 23).

- ({ l] Croocolsl uayueHUs BHYTDEHHEro CTPOSHUS 3eMIIH
. HCCIeayeT HayKa 2eoduiukd.

BHYTPEHHEE CTPOEHWE 3EMNH

Pue. 23. BayTpenHee cTpoeHHe JeMIn




Bo sayrpennem crpoeHuy 3eMIM BRIJACIAIOT 3€MHYI0 KOPY, MaH-
muiw 1 adpo (puc. 24). Semunan wopa — cAMBII TOHKHH, HAPYHHBIH
caoit. 31eck TEKYT pexkH M OVIOYIOT MOPH H OKeaHkl, IBETYT JIyra H
WIVMAT JIeCa, BOIBLIIAITCA IM'OPEl M CTPOATCH rOpoja.

HafiguTe J0NOMHHTEIRHEIH MaTepHAI 0 MOVOOKHX ckBaskMHAX. [dna uero
® oun Grm npobypers? Kakne sagaun cTOAT Depe] VISHBIMH, HAVUADITHME
BHYTPEHEE: ocTpoeHne Seman?

b Adpo OENAT HA BHYTPEHHEE M BHEWHEE (puc. 24). BHEWHEE AAPO MUOKDE, 3 BHY-
TpeHHee — TEepaoe. TemnepaTypa BHYTPW AQPa OYEHE Boicokan. Mo ceoemy co-
cTasy 38MNA B OCHOBHOM HE KAMEHHAA, @ METANNHWYECKAA (MENE30, HUKENL, 3NH0-
MUHWH, MAarHKA U OpyrTHe MEeTanasl).

MaHmMuA © rPEYECKOND NEPEBOAMTCA HAK MAALL, NOKPLIEano. Ee nonysuakan-nony-
EA3HAA PACKaNeHHaA MAcca NpMHPLIBAET ALPO, KOTOPOE HAXDAMTCA BEHYTPKW 3emnu. Bepx-
HAA TEepaas obonodyka 3emnM, 06pa30EAHHAA IEMHON HOPOH M BEPKHWM CADEM MAHTHHM,
HaswiBaeTca Aumocepod. Mo OTHOWEHWID K PA3MEDAM BCEH NAZHATH OHA HE TOALLE AMY-
HOW CHOPAYMBI.

3emHan kopa (TonwmHa 5-75 kM)
MarTus (TonwwHa — oo 2900 k)

PacnnasneHHoe BHELWHES AAPO
(TonwuHa okono 2300 kM)

Teepoe BHYTpEeHHEE AOPO
(papgwyc oxono 1200 km)

Pue. 24, Tax BEHIrIADHT BHYTPEHHEE CTPOEHHE JEMIN B PASpese

M3ayuuTe pucyHor 24. CpaBHuTE memgy coboi cnow 3emad (rOe WM Kak pacno-
NOMEHB, M3 YEro COCTOAT, KaHan TEmnepatypa). HalauTe B CNpaBouHMHAX MH-
DopMayMIio 0 TONWKWHE 3EMHOR HOPBI NO4 FTOpPamMK M PAEHMHAMM, 3 TAKKE NOg
OKEeaHaMK.

SeMHAH KOpA — HOABHMKHAA CTPYKTYpa. B peayiabraTe paspbliBoB
M CMeMeHUi B 3eMHOH Kope BOZHHUKAIT pesrue wonefaHus seMHoif

NOBEPXHOCTH — semaempacenusn (puc. 25, 26).

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
cornacHo lNpukasza MuHucTpa obpasoBaHus M Havku Pecnvbnukm Kasaxctad ot 17 masa 2019 rona Ne 217




Pue. 25. 3emaeTpacenne Pue. 26. TpemiHeN B 3eMI€ DOCTE
BEMIETPACEHHA

b B npuBpesmHelx paioHax NpM MOgB0LHLIN IEMAETPACEHWAX BOIHMKEOT YyHO-
MU — TMFAHTCKME BOAHBI. LlyHamu pacnpOCTpaHAKNTCA NO NOBEPXHOCTHM OKEAaHa
c Bonbwoi ckopocTeio. C npubnnmenuenm K Bepery BLICOTa BONH PAcTeT, AOCTHrAA
nopod 20-30 m. OBpywwrBeancs Ha Beper, 3TW BOAHL MPOHKMKACT B TAYBL CywK,
BbI3bIEAA OTPOMHLIE Pa3pYIWLEHKWA W THEENbL NDAEH.

B\’I'I.'[F-DEI:I H JaJamHa

1. IlpmeBegnTe OPHMEpPE! B3AHMOASHCTERA MeorpaHIecKHX oD0M0Uer Memay
coboil.

2. Kar mago secTn celf OpH 3eMIeTPACEHHAX, HaBogHeHHAX, uyaamu? Co-
CTABLTE HAMATEY BALIHX ASHCTEHI NPH ONACHEIX NPHPOAHBX SBISHHAX.

IloaroToEETE MATEPHAT O DOCISICTEHAX IEMIETPACEHH, HABOJHEHHH 1
yparaHos Ha TeppuTopnn Kasaxcrana.

§ 9. BOSBHWKHOBEHME XXWU3HW HA 3EMNE

3Hb Ha Halwel nnadete.
ANA XMIHW Ha 3emne.




Cpena oGuranun Opraauam
Tipwinie opracst Araa
Habitat Organism

BosHHKHOBEHHE JHH3HH — OJHH M3 HHTepecHeHIIHX BOIPOCOB
OHOJOTHH.

Oxomo 4,5 mapg gdeT wasan 3emias ObLIa HEOPHIOLHA O/ [HOAE-
JeHHSA HA HeH HHBBIX OPraHH3MOB, [IOTOMY 4YTO IIpeACcTaB/IAIa coDo
pPACKAJIEHHBIN 114D,

Coyers Mmuaruaps jger 3eMias cTala crnoxoivoil nnaueroil, Hace-
JeHHOH pasiH4YHbBIMH OPeICTABHTENAMH MHKPOOPTaHH3MOB — Opel-
KOB BCeX JKHBEIX cyinecTe. Momer ObiTh, H3 TAKHMX 3JeMEHTOB 3a-
POAMIMCE NEpBLIe 00MTATENH JeMAH — NPOKApUomsl, OPraHHu3Mbl
fe3 4eTHOro #HApa, NOXOMHMe HA coBpeMeHHBIX Darrepuit. Onn Oniam
aHaapobamMi, TO eCTh HE HCHOJIbL3IOBAMKM AJH AbIXaHWUA CBODOAHBIH
KHCI0P0, KOTOPOro Torga eme He 0bLio B armocdepe (puc. 27).

Ha npokapHoToB BOZHUKIN IYKAPLOMBL — OIHOKIETOYHBIE OPra-
HH3MEI ¢ sgagpom. Camble IpocThle M3 HUX — amMelsbl.

Pue. 27. Hayunoe o0BACHEHHS BOIHNKHOBEHHA JKHU3HH HA Semiue

‘1 ® Kaxyw poilek B BOSHNEHOBEHHH JMHIHE Ha 3eMie curpana soga? ObocHyiiTe
x BANI OTEET.




Pue. 28, OcHOBHEIE 9TAMNE

BoauuxHOBEHHe M DA3BUTHE MU3HKM Ha 3emMie LLJIO 3aKOHOMEp-
Ho. Ee nossiedue cBAIAHO ¢ IJIHTEILHBIMU HPOMECCAMH IBOMIOIMN.

B xoje 9BOAIUY BOSHUKANN HOBLIE BHALL JHHUBLIX OPraHH3MOB,
KOTOPBIE HPUCHOCODUINCE K PASHEIM CPeIaM CYLISCTBOBAHKMA! B BOJE,
HA CYIIe W Jaje B JAPYIHUX SEHUBLIX opranuamax (puc. 28).

Hayuus pacysor 28, ofcyanTe, KAK IITA CMEHA PACTHTENBLHOTO H 3XHBOT-
HOTO MHPA& B PAIPEese 3p.

[.nA CYLLECTEOBAHWA HW3HW Ha HALWER NNaHeTe HEoBXoaMMEN:

HUCAopod;
8000 8 WUOKOM COCMOARUL;

VEAEKUCABIL 203;
COAHEYHEIT CEEM;

- 8 =

MUREDOTbHBIE COMU;

ﬁ
k * onpedeneHHbIl MEMNEDIMYPHBID DERUM.

Bonpocs  saganms

1. IIpounraiTe, oOCYAHTE CO CTAPIIHMHE H B KIACCE TEOPHH BOSHHKHOBE-
HHA ¥H3HH Ha SeMIe.

2, HoaroToEbTe MEHH-cOO0IIEHHA O PASIHYHHEX TEOPHAX BOJHHKHOBEHHA
JHHIHH Ha Jemie.

3. HoaroToBbTe MATEPHAN O HAXOAKAX OCTAHKOE JPEBHHX HHEBOTHRIX Ha

TeppuTopui Kazaxerana. Kakne GrLIH yoIOBRA OKpYyXAaDMEed cpegsl B

NepHof, KOoTga OHH RHIan?

m Hajignte cBegeHna 0 NaMATHHEE npupofkl «[yenpeid nepeners. Ioge-

JAHTECE HMH B KJacCe.




Ma3asaca HKaRHEE0R

Tpumc ipa Men Mansoran Heare AHTpOMINGH

PAZBHTHA ¥MHIHH HA demae

§ 10. OT KAPTbI K NTAHY MECTHOCTH

CKOW KapTe W3obpakaercs 3eMHan

Bl YIHAETE

£OB0A NAaH MECTHOCTH.

Bl HAYHHTECH

leorpatuueckan gKapra Macuwrrad I[Inan mecrHoeTH
leorpaduansly Kapra Macuwrad depain moenaps
Geographic Map Scale Terrian plan

Kapmozpagua — oT0 Hayka 0 COCTABJCHMH reorpaduvecKux
KADT M CAMO UX cocTaBieHne. Ee HCTOPHA HACHUTLIBAST MHOI'O BEKOB.
B pasnuuHBIX My3edx MHDPA XPAHATCH KAPTE HA KAMHe, MNIMHAHLIX
TADIMYKAX, KOCTAX MAMOHTA M MODMKa, HA MNIHHAHBIX, hapdoposbix
H MeTaLIHYeckux Omogax ¥ Basax, DAOHpyCcax M NepraMeHTax H,
ecTecTBeHHO, Ha Dymare (puc. 29).

ABTOpOM DepEOH KapThl ¢ HCOONLIOBAHHEM MAcCIITADA CUHTAETCA APEE-
HeTpeUecKHH yueHRH Amakcumaugp. Ei Soneme 2,5 tric. xer. Ha aToit
KAPTE B HEHTPE Kpyra noMmemensa I'penusa. Ee okpy#anT H3BECTHRIE K




Tomy BpeMeHH uacTH Esponm m Aaunn, Ilo
KpagM Kpyra — OKeaH.

K caMmeiM H3BeCTHRIM OTHOCHTCH KAPTA
Oroaemen (oxono 150 roga m. 3.). Ha mei
eme He OeI0 AMepuiEH, ABcTpanul H THxo-
ro OKeaHa.

ITepeyw KapTy MHpa, Ha KOTOpPOH
naobpasmena AwMepnka, cocrasnn Maprmm
Banngzemionnep & 1507 r. A Tepapx Mep-

Pue. 28. Opgna ua kapr Mupa, katop onybamkoean B 1595 r. «Armacs -
BEINYINEHHLIX HAKAHYHE MIABAHHA ¢fopHHE KapT H OODHCAHHH eBpOOeHCcKHX
Kpucrodopa Koaymba CTPAaH.

™
['l‘l} Teozpaguneckas xapma — 310 yMeHbIIeHHOe H300pa-
b - MEHHe 3eMHOH HOBePXHOCTH HA JI0CKOCTH.

CaMbIMH DEpPBLIMHM KAPTAME B MCTOPHH He0BeHeCTBA ABJIAIHCE
nnassl, OHM HCHOJNL30BAJKMCE Ja}ie IPEBHUMH MODEILTaABATE/ISMH.
IMMpu NIaHUPOBAHNK IKCIEIUITHUE UCCASA0BATENH cODUPATT BeCh [0-
CTYOHEIN Kaprorpadudyeckuii maTepmas paiona mayuenns. Ilo za-
pepuienuy co0paHnHkle cBeleHus nepeHocuInck ua Dymary. Tax coa-
LABANCH RAGH MecmHocmu. 310 DELIO OCHOBOM /I8 CO3MAHUS KADT.

™
IThan meemnocmu — aro uaobpastenue y4acTKa 3eM-
- ('t lJ HOH [OBEPXHOCTH KpynHoro macmrada, npu cosja-
- HUHM KOTOPOTO HCOOAL3IVIOTCH YCIOBHEIE 3HAKH.

Cocrasienue miaHa HaduHaeTcs ¢ seifopa maciiraba.

KO pas VMeHObIlleéHa 3eMHAA INOBEPXHOCTh HA ILIAHEe

L
[t ]] Macutmafi — 1o npodb, HOKASLIBAKILAS, BO CHOlb-
™
- (xapre).

Ymobsl Hapucosamy nAaH MeCmMHOCIW, JUIA Havala Beidupaert-
CH TOYKA HA YYACTHE, C KOTOPOH XOpPOIIO BUIEH BeCh IOAIeMalruii
waprorpapupoBanuw padod (0DBIYHO 2T0 HaAKaA-IU00 BO3BBIILICH-
HOCTh, X0JM, OTKpbITOe npocrpatcrso). Ilocne sroro seibupaercs
macirad oyayiero mrada. O0LIYHO CHEMKEA MECTHOCTH OCYVILECTBIIA-
eTCH 110 ojHOMY M3 Haubonee yaobHBIX cnocoboB — RONAPHOMY HIH
mapwpymuomy (puc. 30). OsapakoMuMed ¢ HOJAPHOH CheMKOH MecT-
HocTH. Baavane Hy¥HO OLPEIeINTE HAIDpABIeHNE Ha ceBep. Cuenars
BTO MOMCHO IPH IOMOIIY dOCKU-NIAHLWEeMa U pY4Ho20 Komnacd.
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Mﬂpﬂ[p}"'ﬁl‘ﬂﬂﬂ ChEMKA MECTHOCTH HMHPHEH ChEMEA MECTHOCTH

Pue. 30. Coocofisl cHEMER MECTHOCTH

PaccmorpuTe cnocofil DPOBESeHRA cheMEN MecTHOCTH, Hafianre pasan-
A Mexay HuMH, O dero saBHcHT BeIGop coocofa CHEMEH MecTHOCTH?

Hocka-naanwem — gocka (Wi QHcT TBEPLOTD KAPTOHA), HA KO-
TOPYIO HPH COCTABIEHUH KAPTEI MECTHOCTH Kpenutces Dymara, 4rodnbl
OHA JIeIKANA POBHO.

Ha 6ymare aymua0 0003HAYHTE TOYKY, ¢ KOTOPOH DyieT HpOBO-
AUTLCH CHEMEA MECTHOCTH, A 3ATeM HAPDUCOBATE BCE OCHOBHBIC OPHEH-
THPBL: YIVIBL 3IaHHil, KPVIHLIE JepeBbd, cToadbl. 3aTeM ¢ IOMOLLbLIO
KOMIIACHA U3MEDPHIOTCH A3MMYTEL 10 KAMI0H TOUKM, KOTODYVH HYIHO
OTPAZUTEL HA [IaHe.

- Azumym — aro yroJi, odpasyemeiil saflaHHEIM HAIIDAB-

{'t "] JeHUeM ABMMEHUA W HAaUupaBieHueMm Ha cesep. [lpw-
- - MeHSeTCH AJH OPUeHTUPOBAHUH HA MECTHOCTH.

AuMYT OTCHUTHIBAETCH € MOMOL[LI) KOMIIACA OT CEBEPHOIO Me-
pUAMAHA [0 YACOBOH cTpejKe M ucuuciagerca B rpagycax or 0° go
360° (puc. 31). [Tonarue asumym npumensercsa B Tonorpadun, Kap-
rorpadu, TypHanMe, ABMALNH, HABHTALMK, ACTPOHOMMK W APYIHX
obiaacTax.

HOCTH, KOTOPLIE BOTPEUAIOTCH HA YVUACTHE M KOTODLIE
HYMHO HAHECTH HA ILIaH MEeCTHOCTH: JepeBbi, 31a-
HHSH, TOPOrH, OUpamIeHHs, DEeKH, CToJA0LI W ApYIHe
00 LeKTEL.

. {{ ‘l} Ofserxmibl yHacmiEd Kapiisl — BTO BCE dIeMEeHTH MeCT-
~ .

™
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Pue. 31. KoMmnac — rnaBHEI
HHCTPYMEHT 08 HAXOMIEHHA
ABHMYTA 00LEKTOR

Henonnaya preyaox 31,
OOpefelHTe  A3HMYTH
JIHHHH SJIeKTpPOIepea-

uy H OepexpecTa. B kaxoM Ha-

NpPABNEHHH PACTIONOMEH 3aABOOT

Karoil asumyTr OVIET COOTBETCTEO-

BATE HANPABIEHHK HA BOCTOK H 1077 KakoMy HanpasneEnn GYIeT COOTBETCTEOBATE
0 i

asuMyT B 45 m 2707

ANBHYH TEXHWKY [EEPTONETI, CAMOMETE], APOHB W AAKE CIYTHUKK).
CHUMHKH, NONYYEHHBIE B PE3YNLTATE a3podOTOCHEMKM 3EMHOW NOBEPXHOCTH,

E AnA CO30aHWA COBPEMEHHBIX TONOrPadY4ECKMX NNAHOE WCNONLIYIOT CMELH-

Ha3elBaKITCA a:pndmm OCHUMKaML.

BD-]IIH}EH H JaJaHHA

1. Ha ¢gmanueckoil xapre Kasaxcrana naMepsTe paccTodAHHE OT Epailmed
CEBEPHOI TOUKH A0 KKHOH, oT KpailHeH 3anagHOH TOYKH 0 BOCTOY-
"o, Kaknmm Gyayr eamn geiictena? CpaBHHTE BAIIN pe3yILTATHI C
PESVIRTATAMHE OJHOKIACCHHUKOR.
_é. 2. Obo3nayukTE HA KOHTYPHOH KADPTE MHpA SKBATOD, MEPHIHAHL H TaDAT-
nenn. Hafiamre na xapre teppuropHi Hazaxcrama H BRIIEIHTE rpa-
HHIOL PecnVOIHKEN EPACHRIM DEeTOM. OTMETETE KPACHEIM HPYHOTKOM
MECTONON0HEHNe ACTAHEl H NOJOHIIHTE HAIBAHNE,

§ 11. YCNOBHBIE 3HAKH

HAHOCAT 0ObLEeKThI.

i
S
=
&
F
=
%]
5
a
T
=

Yenoeustii 3HAK Inanmer Kommnae
IMaprrer Geari Mnanmer Komnace
Conventional sign Map-case Compass
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Mg roro, 4robel paboTaTe ¢ IJAHOM MECTHOCTH, HYHHO YMeTh
ero YyuTarh. +AsOyKoil» TomorpapHUYUecKoro MIAHA ABIAKTCA YCI0B-
HbIE JHAKH.

FYenosubte snanu — obosuadedns, NIPpUMEHAeMbIe HA KADPTAX WK
mirauax s u3odpajkeHud PAasiMYHBIY 00BCKTOBR M HX KOJIUYECTBOH-
HbIX U KAYMECTBEHHLIX XADAKTeDHCTHK. YCIOBHBIC 3HAKH, HCLOJb-
gyeMble IJIH [IOCTPOSHWUA IIIAHOB MECTHOUTH, OJQMHAKOBEL I8 BCex
eTpal MHpa, U aTo oblerdaer MX HCHONLIOBAHUE AaXe LHPH He3HA-
HUM MHOCTPAHHOTO H3LIKA.

Tonorpaduydeckie YCIOBHLIE 3HAKH NPUHATO PASAEIATL HA MAC-
wmatnete (naowadinsie), sHemacwimadnsle, JduUMelHbie W NOACHU-
mebHble.

Macwmabnble, HIH RACWAOHBE, VCIOBHBEIE JHAKH CIVIEKAT 08 Haolpame-
HHA TAKHX TOOOTpadiMYecKHX O0LEKTOB, KOTODPLIE 3AHMMAIT 3HAMHTENLHYE [LI0-
maak. IIpe aToM BX pasMepsl B IJIAHE MOTYT OLITE BRIPAMGEHE B MacmrTade gammaoil
KapThl HAH IJIAHA.

Brnemacwumabuble, HIH MOYEUMBLe, YVCIOEHEIE IHAKH HCOONBIVIOTCH IS
nepenadn ofBEKTOB, HE BRIPAMAKINHICA B MacmTabe KapTe. 9To MOTYT OMTH
OTAENLHBIE COOPYHEHHA, HANPHMED, S8BOILI, MOCTH, MECTODOMISHHA DOJISIHBIX
HCKOMAEMEIX H IOp.

Juneilinsie VOIOBHBEE SHAKH NPeIHASHAMEHL! AIA H3oOpameHHs OPOTAMEH-
HLX 00BLEKTOB, HANPHMED, MEIESHEIX H ABTOMOOMIBHEIX JOPOT, OPOCEK, JHHHHE
MEKTRONEPESAY, PYULEE, MPAHHIL.

JnneHHEIME TODOrpapHYecKEMH YCIOBHEIME JHAKAMH H300paalTced TAKE
TOPHIOHTAIH.

IMoacnumeatHble YOIOBHEIE 3HAKH OPHMEHAKTCA ATA JONOMHHTEIRHOH Xapak-
TEPHCTHKH 0003HAUAEMEIX HA Kapre ofbexToR. Hanpumep, SIHHEL, DITHPHHEL I TPY-
JOMOABEEMHOCTH MOCTA, IMHPHHE! H XapPAKTepa NOKPRITHA JOPOr, CPefHeil TOMI[HHEL
H BRICOTHI JEPEBELEE B JEecy, IMVOHMHEL H XapaKkTepa IPyHTa, Opoga u 7. 4. (puc. 32).

———{__Cropocrs reenua (wio) )

Pue. 32, TloAcHUTEILHBIE YCIOBHEIE 3HAKH

Hapucyiire B TeTpagH VCIOBHEH 3HAK, OTPAKANIOHHE CAeIVIOIIYID HH-
dropManio: Jec M3 TONOMA M MBLI, BRICOTA AepeBseB Ao 12 merpos, Toa-
muna cTeonoE 40 oM, paccToaRNe MEMy DEPEDBLAME T METpPOE,
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BD]I[H}EH H JaJaHHA

1. B uem pasnHuHe Me:Jy IIAHOM MECTHOCTH H reorpaiuieckold kaproi?

2. INouemy roBopaT, YTO ETOPOH ASEIK IeoTpaUH — KapTorpahHuecKos
naobpaxerne?

3. Hakue cBeeHHA HAM JAIOT VCIOBHBIE 0003HAYEHHA HA INAHE MECTHOCTHT

4. HaxuMmu cnocobaMy HSMeDAeTeA PACCTOAHHE HA MEecTHOCTHT

§12. NONAPHAA U MAPLUPYTHAA CbEMKA YYACTKA

B FIHAETE

=
=

INpakTnueckaa pabora M1

OGopydosanue: naaruem {(aucm Panepe UAL KApmMOHad ), KOMRAC, JuHelKa,
Kapardaur, JECTK.

IInan DpHIIKOJIRHONG YYACTEA HAH HefoILIOOre TYPHCTHYECKOTD MAaPIIpyYTa
MOKHO COCTABHTE CAMOCTOATEILHO,

Kaace geanTes Ha HeckKoabko (4—3) rpynm.
Fnazomepraf cBemEL

I'nasomepran cereMrEa — Hanbolee DpoOCTOH BHI CcheMEN MmMecTHoOCTH. Bee ma-
MEPEHNA BRINOMHAKTCA ¢ NOMOIIEK OPOCTHIX npHcenocobrennid. B npaxTrueckodl
paboTe TPOBOAATCA NOAAPHEIN M MAPIIPYTHEI cOOCOOE! CREMEH MECTHOCTH.

K nnanmery NpHEPENIANT IHCT GyMards, =Ha
KOTOPOM HepTAT niuaH. B BEpXHeM yray NIaHIIe-
TA SAKPEILIAIOT KOMIOac. 3areM Ha Oymare mopo-
BoaaT auaHn «Cesep-H0r» B Buge crpearn. Ee
HANPABIEHHE JO/MHO COBOAJATE ¢ HANPABIEHH-
em na komnace. Ilocne oToro NAAHOIET HYHHO
COPHEHTHROBATE, JIIA 3TOro CTPENKY KOMOAcA
oCcBO0OMIAIDT, AT €H YCIOKOHTLCH, A 3ATEM,
NOBOPAYHEAA NIAHINET BOKPYT OCH, HOABOAAT ce-
BePHEI KOHEI cTpeakH K nugpe 0.

Tax onpegenAmwTCd ASMMYTE © TOMOIEID
woMmnaca. Mexoguaa rouxa - 0° mokaswmisaer Ha
Pue. 33. Tnasomepuasn cepep. OTuer BegeTcs B TPAAYCAX [0 TACOBOM

ChHREMEA CTpENEE.
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C moMomen THHEHKH KApAHTANIOM DPOBOAAT IWHHI, HOCTE YeT0 HIMepPAT
PACCTOAHHE 0 NPEIMEeTa PYJIeTKOH, 3eMIeMepHRIM DHPKYJIEM HIN IaraM#. JTo
PACCTOAHHE OTKJIAALIBAIT HA NPOBEIEHHEON THHHN B BuOpannoM macintabe. [Ipen-
MeT 0J03HAYAIDT VCIOBHLIM 3HAKOM, a4 JHHHIO CTHPAIT JAacTHKOM. 3aTeM TAKHM
e 0bpasoM H3oOpAKAINT OPYIHE MECTHEE 00BEKTEL

Taxoil npongce cOSTARNA IIaHA MECTHOCTH HASHBAETCA 2AdI0MEPHOL cBoeME0l
{pmc. 33).

Hoaapras ceemra

Yrofel MOAYYHTE IAH OTEPHITOTD VIACTKA MECTHOCTH, NPHMEHSOT MOIAp-
HYK cheMEY. [[napimer yoTAHABAHBAIOT HAJ TOYKOH HADMIOIZeHHA (IOII0COM)
H opHeHTHPYIOT ero. Touky HaOMIOAEHHA OTMEYAIOT B LEHTDE NPNEPEILISHHOTO
K NIaHMEeTY ancTa OyMard. 3areM BROHpAWT MacmTald B ¢ DOMOIIBLI) JIHHEHKH
HAHOCAT HA OYMATY JHHHH HATPABIEHHH HA OKPY:KAIIMHEe 0fbexThl. OrMeuanT
PACCTOAHHA OO0 HHX B COOTEETCTEMH ¢ BRIOpaHHEIM MmacmTafom. eorpadmueckne
00 BeKTE 000IHAYAKT HA OIAHE ¢ HOMOIEI VCIOBHEIX JHAKOR,

Mapwpymniana coemia

JnA cheMEH MECTHOCTH IO IYTH JEHIKEHHA HeoOXOAHMO pasfHTh BECh NYTh
HA YYACTKH, YYHTLIEAA BCE NOBOPOTHEL. BRIGPATE TOUKH OCTAHOBOK, C KOTOPBRIX MEI
OyOoeM TeNATH HAINH 3aMephl. Kamanil npocMaTpHBAEMEIH YIACTOK DYTH HAHOCHT-
Cff Ha MIAHINET, KAK IPH DOASpHON ceeMEe. IIpn aToM 0TMEYAOT H OTPEIKH OYTH,
COEANHAIIIHE TOYKN, HI KOTOPHIX NPOHIBOAHIACE CHEMKEA. DTH OTPE3KH HAHO-
CATCA B MacmTabe, BEIOPAHHOM AAA BeeH CheMEH. BIons IHHEHN ABHMHEHHS ¢ IOO-
MOINEN VCAOBHEIX ZHAKOE HAHOCATCH BCE BHAMMEIE 00BeKTH mMecTHOCTH. Odropa-
IAETCA KAPTA IVIAHA MEeCTHOCTH (puc. 34).

i
Macwral Q
o 100 200m
]

LT i

-;.Q;- o, {Q‘ :

Puc. 34. Mapmpyruaa chreMEAR

Ha nnane CTPENKAME MDOKAZAHO, KAK MOMHO Hpﬂﬁ']‘]{ JIec o AZHMYTY, OIpe-
AeNAA HANPDABIEHHE IO 3AMETHRIM OPHEHTHPAM.

Onumrure MAPIIPYT BAIEroe CIejoBAHHA, DpPpeinonodHTe, ¢ KAKHMIM pPACTe-
HHAMH H RHBOTHRIMH Bbl MOKETE BCTPETHTBRCA II0 XOAY MapPINPYTA.
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§ 13. MATEPMKW U OCTPOBA

3bIBAHOT MATEPUKAMM.
KOB.
=i 1 Mccneposateneid

Cyma Marepux HoayocTpos Ocrpos Apxuneaar
Kypawmyg | Marepux TyGer Apan Apxuneaar
Land Mainland Peninsula Island Archipelago

Camble Kpyuase (hopMel penbeda SeMId — BRICTYILI MATEDHKOB
U OKeaHMYecKUe Bnaiuubl. Tayboko mom BogoH, Kak U Ha CyIIe, ecTh
PABHHHLI, BUAAWUHEL ¥ ropabie xpebroi. [lnomans Beex marepuxosn
BMECTe ¢ ocTpoBaMu cocrasiser 29% umoBepxHOCTH 3eMil.

Pacopenenena cyuia sepapaomepruo. B CepepHoM moayinapum ee
B 2 pasa Gonbuie, wem B H)wuom (pue. 35).

Mnowaae cywn Mnowans cylwm Mnowank cylu
WoKeaHa B WOkeaHa B W OoKSaHa B
uenom Ha 3emne  Ceseprosm nonywapun  HmHOM NOMyWEpKa

[ - AonA cywm
149 — ANoWae cylwn (B MaH )

Okean 361 mnH ke

Pue, 35. CoOTHOIIEHEE CYINH H BOJLI HA DOBEPXHOCTH SeMIH
B OEJIOM H HA MDOTYIIADHAX

Buumarensno paccMOTpHTE HA I‘JIBE}"'CE COOTHOINEHHE CYIIH H BOJEI B
OexoM HA Jenmae m mo MOMYITA DHAM. HEHDJIBE}"'H YUHCIOBEIE IOKAIATEIH

(puc. 35), coenaliTe BRIBOALL II0 HHM.




B peayaprare paaeutus reorpadpuueckoil o60JOMKH BOZHHKJIHN
KPYHHBIe OIPHPOAHEIE KOMILIEKCEL — Mamepuku u okeanst. Beigens-
0T IIEeCTh KPYNHBLIX MACCHBOB CYIIM — MATEPHKOB, HJIHM KOHTHHEH-
ros: Espasuwn, Adpury, Cesepuyio Anvepuny, I0xcnywo Avepuiy, As-
cmpanwo 1 Anmaprmudy.

b HKONMYECTED W PACNOACHEHWE MATEPWUHOE W OKEAHOE B MCTOPWMK 3EMAW MEHANDCE
HEOQHOKPATHO. BLINO BpemA, KOTOa Ha 3emne Boin 0gMH MaTeprk MaHres ¥ oguH
okeaH MNanTanacca (pwuc. 36 o). MoTtom Madres packononacs Ha flaspasuvi (Espa-
3uA W CesepHan Amepura) M fongsany (matepuxn KmHoro nonywapua). Memgy

HMMW NOABMACA okead Tetwc (puc. 38 6). MNocne gancHeAWero packona MaTepUKOE-TH-
raHToE 06pa3oBanvck TPW OKEaHa: ATAaHTHYECKMA, MHOWACKKMA W CesepHblid flenosu-
T, THXWHA OHEaH — 3TD OCTATKWM ApeBHero MaHTanaccel.

IManren Jlagpazua u F'ongeana

&) — L{Z w\ﬁ'

CoBpeMEHHEIE MATEPHEH

Pue. 36. Or Ilanren k Jlappasun u ongBaHe N 50 COEPEMEHHEIX MATEPHKOR

Ot aHapuil Y4eHBIX APeBHOCTH K BAMHLIM reorpaduueckum oT-
KPBITHAM. AHTHUYHLIE YVUEHBIE PA3ielsin SeMiIn Ha Tpu Jonbuige
yacTu esera: Espony, Asuio u Adpury. O Apyrux MaTepUMKEax HUYero




II. II. Cemenon-
Taun-ITanckui

H. M. ITpsxe-

BANBCKHIT

Hasmy
JHBUHTCTOH

Backo ga lama

uasecTHo He ObLno. JIpeBHerpedecKMil HCOTOPHEK
lepomor, suBmuid 8 V B. 10 H. 3., B CBOHX TDY-
Jdax maeT CReJeHHUs 00 M3BECTHRIX TOrMA 3eMJIAX.
B IV 8. go . 3. rpedeckuil reorpad u mopernia-
pareab IMudedi oTnpasnica Ha HOMCKH 3allaJHOIO
nobepemxsn Esponwi. [Ipesuue rpexm, a noame —
PHMIIAHE CHEJAJIH MHOMO OTKpeITHIE B Espone,
mnasany 1o Yepuomy Mopio.

Eme B rayfoxkoll IpeBHOCTH KHTAHILI, H(HTE-
au CpeguseMuoMopba, MEAMY 1 HECKOJNLKO [03-
e apabel cobupanu reorpadudecKkHe CcBegeHHA
0 npupoge B gaceneHud Aszun. Muoro ceenenmnii
OBLIO HOJYYeHO BO Bpemsi BOCHHLIX 3aBOeBAHHI
H B pe3yibTaTe TOProBJIH, KOTOPAS OCYILECTBJIA-
nacek 1o HlenxosoMy OVTH U MOPCKHM IIYTHAM.

Epponeiiiisl nepssie cBegeHus ob Asuu moury-
yuan baarogapsa noyrenecTsHAM uransanna Map-
ko Ilono (1254-1324).

Boaesmioit srnang B mayuedue Iewrpanbroi
AsHE BHECAH pPYCCKHE NYTeUIeCTBeHHHKH H yue-
goie I1. Cemenos-Tan-Ilancknit (1827-1914), xo-
ropuiit uecaegosan Taun-Illans, 1 H. Ipmesans-
ciuit (1839-1888).

Bamupoil Bexoil B HCTOPHUH HMCCHSLOBAHUSA
Semau asaserca snoxa Beaunux zeozpaduuec-
kux omepoimuil (XV-XVII ss.). B ator nepuog
Toproseie OoyTH 13 Eppoun Ha peianxu Bocroxa,
Kuras 1 Haguu OGeinu orpesausl. IToaromy eBpo-
mefinel CTANK MCHATE HOBLIe nyTH Ha BocToK.

B 1497-1498 rr. kapaBaH CyI0B I10J KOMAaH-
nosanrem Baexo da Namst na nyru B Huguw obo-
ruyna Adpury ¢ 3anaga B BRINET M3 ATIaHTH-
yecroro okeana 8 Muamitcknii. Tlover smopekroro
oyt B Haguio Ob1n saBepiies.

Bonepnioit BKaag B HayvueHHe APPHKHY BHeCIH
aurauiickuit oyremecrsenuny Jasud Jusune-
cmon (1813-1873), wmwornaunen, Mynzo IHHapx
(1771-1806) 1 gpyrue HcclejOoBATEH.

*KHura npegoctaBrieHa NCKIHYNUTENIbHO B O6pa3OBaTeJ'IbeIX uenax
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Hma wenosexa, OTKpeIBHOIEro AmMepury, -
Xpuemogop Koaymb. Mopennasareinn M y4eHble
TOrO BPEMEHHU CUMTANM, YT0 eCHU [ILIThL BCe BPEMH
HA 3an4J 10 ATIAHTHUECKOMY OKEAHY, MOMKHO JO-
MABITE G0 Asuu, a agadur — o go Huaguwm,

Koaymb penrnia gomislts qo HeEamn aanaiHbim
nyrem. 3 asrycera 1492 rona GaoTHIMH U3 TPEX KO-
pabaeit nmoxnnyiaa Henanmio, 12 oxrabpa 1492 roga
ropabnu Xpucrodopa RKonymba pocturimn ocrpo-
BoB Oau3 BocTOuHLIX Geperos Cesepuoil AMepurwH.
[Myremecrens Konymia DoMoMHIM HAYAND IPYIHM
necaegosannam Cesepaoit 1 Kignoit Amepurn,

ABCTpaNM#a CTANA HIBECTHA [IIH eBponeiies
noazxe Apyrux oburaeMbix MarepuroB. Ilepehim
epponernem, orkpuiBinuM B 1606 rogy cesephoe
nobepesbe MATEPHEA, ObLI MOJLIAHACKHE MOpeILia-
patent Buanem Any. B 1642 roxy npyroit romu-
aaupgen, Aben Taeman, ysuges ocrpos TacManuio,
Sarem oH Hanpasuicd ¥ Hosolt 3enanguu 1 1ocTHUr
ocrposos Toura u @uusu. ITH CBEIeHUA XPaHH-
auck B To Bpems B raiine. IlosroMy cumraior, 4TO
ApcTpannio OTKPLLI AHMIHHCKHE MOpenJaBaTelb
Hacetime Kyw, woropetii 8 1771 rogy nogmnibin K
BOCTOUHOMY MODEPEIELI0 MATEPUKA.

Canoil nocaegaeil 0sl1a oTKpBITa AHTAPKTHIA.
IT0 0BACHASTCH €€ VIAISHHOCThEH) M CYPOBOCTLEID
npupossl. Bo ppemMs ofHOIO M3 CBOMX [LIapaHMil
Haucelime Kyx nonwirancsa NpoilibITh KAK MOMHO
IAadblle K 0ry, 4Todbl oTKpeITE HMHYIO 3emiio,
OJHAKO CIUTOUIHBIE [bALI HOMEHIANH eMy ocyuie-

Xpucrodop
Konyuo

O, (. Bennuxe-
rayaen

M. II. Jlazapes

CTBUTE CBOH maan. AurapxrHga Obuia orkpoiTa B 1820 rogy pye-
cHUMH MopelLiasarenaMu @, Beaxunczaysenom u M. Jazapesovim,
KOTOPLIE HA DApYCHBIX Kopadnax «Bocror» u «Mupnsiiis nogormmim
K DOeperam marepuxa. B wonne 1911 roga osxchoegHiiHsa HOPBEIIA
Pyaaa Amyndcena u B Hauane 1912 roga sxcnegMuus aHrIUYAHHHA

PoGepma Cromma pocrurau Isnoro noawea.

_&i 1. Henoneaya reorpafUUeckHe COPABOYHHKEH H HHTEPHET-PECYPCEL, Vi3-
HailTe, 4TO O3HAYAKT HASBAHHA JPEBHHX MATEPHKOE H oxeaHon: Ilan-
res, Jlappasus, ongeana, Ilanranacca, Terne. Bunumuere nx Hassa-

HHA ¢ DEPEBOA0OM B TETPajgH.

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
cornacHo lNpukasza MuHucTpa obpasoBaHus M Havku Pecnvbnukm Kasaxctad ot 17 masa 2019 rona Ne 217
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2. Henonesaysa GHINYECKVID KAPTY MHDA, HABOBHTE COBDEMEHHEIE MATEDH-
KH, KPYIHEIE OCTPOBA H DOJNYOCTpOBa Ha pucyHke 36, 8 (cm. c. 43).

b Kpome koWTMHEHTOE, B MHpOBOM OKEaHE PAcNONOMEHBl MEHEE KPYNHbBIE
YUYACTKM CYWK — NOAYOCMPO&a W ocmposd. OCTPOBE, KaK M MaTEQHKH, OKpYREe-
Hbl CO BCEX CTOPOH BOAOWH. MHOrAa OCTPOEA PACNONAralTCca rpynnamMMm M MMEeoT

COHO M TO ME NPOUCKOMAEHHE. TAKME rPYNNbl HA3BIBAIOTCA APXUMEATZOMU.

I[MoaroToEeTe coOODMERAA 0 CAMOM GOJBIIOM IOIYOCTROEE, OCTPOEE M APXH-
Negare SeMIIH.

BD]IEH}EI:I H FaTaHHA

b 1. BrigenuTe HA KOHTYPHOH KAPTe VCAOBHBEIM IEETOM MATEPHEH H IOAIIH-
muTe nX HAZBAHEA. [lognnmnTe HASBEAHNA OKEAHOE.

a 2. Haifigure B reorpaUueckoM cIOBADE ONpeIeleHHA TOHATHII Mamepur,

é ROAYOCMPOs, OCMPOE, apXuneids. BRIIHIINTE UX B TETPAlL.
3. Ha maxoMm MarepHxe pacnmoiodedHa pecnonyianxa Hasaxcran? IMouemy
HAINY PECHYOMHKY HASBIBAIOT BHYTPHKOHTHHEHTANLHOMT

A 4. IMoagrorosrTe coobIlleHHE 0 KPYTOCBETHRX OyTemecTenAax Pepuana Ma-

. TellaHa H APYIHX OVTEMIeCTEEHHNKOB (D0 BRIGOPY).

§ 14. ICCNEAOBAHWNA OKEAHOB

BEHHOCTW OKEaHOB.

w
o
E
=
I
=
=

Bl HA ¥

Fuapocdepa Onean Mope Pexa
T'uapociepa Myxur Tenia Ozen
Hydrosphere Ocean Sea River

Oxeansl 1 MOpPH, PEKH M 03epa, [N0JA3eMHBIE BOJLL, JEIHHUKM K
DosoTa, a Tak#e BoLAHON nap armocdepsl COCTABISIOT BOAHYIO 0DO-




aoury Seman — zudpoegepy (or rpeu. zudpo — soga). OcHoBHEIE 3a-
nacel Boawl (9T% ) maxogsres B mopsax u oxeauax. Oum obpasyior
Mupoesoil oean.

BojHoe NpocTpaHCcTBO, PACHOMOMEHHOe MEKAY MATEPHKAMME, 00-
paayer oxeanbt: Tuxui, Amaanmuveckwis, Huduiterwuit n Cegepnbtil
Jedosumestii. Kamabiili M3 oKeaHos no-cBoeMy yHukaneu (puc. 37).
¥V Kammoro M3 HHX CBOe HAJBAHME, KOTOPOE He BCerja COOTBeTCTBYeT
ero xapakTepy.

Ceepenns o Hupwmiickom oxeaHe HAYANH HAKANLIWUBATLECH CO
ppenmens miasauuii Backo ga amul B xoaue XV B,

ITepeeie HaMepeHHd rayiMH 2TOr0 OKeaHa OPOBeJs AHTAHHCKME
mopensasarens Laeiive Ky,

CPABHWUTENBHAA XAPAKTEPUCTUKA OKEAHOB

- S

Mnowans: 91,7 MK KB, kM.
CpanHan ryBuna: 3597 wm.
Ha aanane orpaHaseH
AmMeprkoR, Ha BOCTOKE —
Eeponoi v Adpukoi, Ha
1ore = AHTapKTIOoR.
Bropo# no pand-numHe, TReTHaA
no My BrHE, CHNEMO BEITAHYT
C CEBEpa HA Ko,

Mnowaae: 178,56 mnu ke, Km.
Cpennan rmyGuxa: 3976 m.
C aanaga orpaHyvsed Aswed W ABCTpanued,

C BOCTOKE — AMEDHKDH, C KOra — AHTADETHOON.
Cameiid Bonbwok, cambii rnyBori, camed
TENNHA (OCHOBHAA YACTE — B TPONWMECKHX LWMPOTAX).
MHoro ocTpoBoe.

Mnowaae: 14,8 MAH KB. kM.

Cpeguan myGuHa: 1225 m. Mnowanes: 76,8 MNH KB. KM.

OmpipaeT cepeprse Gepera Espasin u Cesspuol  Cpeamas rmybusa: 3711 m.

Amepnr. Cameslil Mansii, HErmyGokma Pacnonoxes mexgy Adprkol, ABCTpanyei, Aanen,
N0 COABHEHWID C APYTHMW OKEAHAMM, CAMBIR AHTApPKTMO0N. TPETHA NO NNOWAAW, BETOPOA No
KONOOHLIA (LENHEDOM B NonApHoR onacTtu). rmyBkHe, Gonblwan 4YacTe B KIWHOM nonywapyi,
Facnonosed B UeHTPE ADKTHEW, HE WAMEET CBA3W © CeBspHbIM Ne08UTHIM CKERHOM

Puc. 37, Oxeansl B CPABHEHNH

Ko gan HAZBAHHA COBDEMeHHRIM oKeaHam? Hak ux HaswiBanm panee?

" IMowemy TuxHil oKeal He BCETa COOTEETCTEVET CEBOEMY HassaHHI? YTo-
Onl OTEBETHTE HA 5TH BONPOCHE, BHUMATENLHO HIVIHTE TEMY, 00pATHTE
BHHMAHHE HA JONOJHHTEILHEIE CBEJEHHA B TEKCTE.

TricAaueneTHAMHE THAH DOPO3ANIH MOPA B NONCKAX HOBLIX 38MENL,
COKPOBHIN, TOPTOBRIX OYTEH HIH ODpocTe ToBrmn puby. Jpesnne ro-
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CYAApCTEA PACHONATANHCE B Adpure, Espone n Asun. Hx mopaxaMm tak # He
¥IAnoch NEPEcedn OKeaH, YTOOR OTKPHTE OCTANBHYID YacTs Mupa. Ho mwogn, co-
BEPIIABIINE JANBHHE NIABAHWA, OLIJIH ONHHMH H3 NEPBLIX MOPEXO0OB B MHpE.

O JHasaiiTe paccMOTPHM, HAK HAYYAKT peabedy JHA MOpeid H OKeAHOB.
Panpme rayiHHY HIMERAIH ¢ DOMOINLID gomd (CTAPHHHLBIH npebop,
0 COCTOAINNH H3 Tpoca ¢ rpysuaoM Ha koHne). Tak, ganma Tpoca ¢ rpy-
som v Pepuana Marennana cocragnana 870 s, CoBpeMEHHEIE YUEHEIE AN HIMEDE-
HHA MIy0HH HCOOABIYIOT npubop axeaom (pac. 38).

B ocHoBe geficTEMA 3X0J0TA — IPHHIIHD H3MEDEHIA BPEMEHH, KOTOpoe Tpedy-
eTCA 3EVEY, 9T00LI ZOHTH ¢ G0PTa HCCAeJ0BATENLCKOTO CYIHA A0 AHA H BEPHYTRCH
Hazaj. CROPOCTE PACTIPOCTPaHEHHA 3BVEA B Boge 1500 m/c.

PHCYHORK 38 H pemHTe cie-

l AVIOIIYIO 3889y

C nmanyGul HccaegoBaTENLCKOTC CYIHA
B CTOPOHY AHA OKeaHA ORI HANPAR-
MeH 3BYK, KOTODEI BEPHYICA HAZAT
yepes 4 cexyHaul. IlpoeeguTe pac-
4eT: KAKOBA Tay0HHA BOAE B padoHEe
cyaua? CpepbTe NOJAYYEHHEIH OTBET ¢
JAHHEIMH COCEIa [0 IapTe.

BauMaTensno PACCMOTDHTE

Puc. 35. Homepenne rayonn
OPH DOMOIIH 3X0I0Ta

TlepBoiM U3 YHEHBIX AHTHYHOCTH CA0BO ¢ATIAHTHYeCKHIT» VIIOTDE-
DM B CBOMX COMHHEHHAX rpedeckuil meropuk Iepopor (V Bex mo H. 2.).
TepMun ¢ ATHaduTHUYeCKUd OKeaH» BCTPEYARTCH B Tpyax Jparocdena
Kupencrkoro (I1I sex go #. 2.) u Ilnnausa Crapiaero (I sex H. a.).

Oguumy 13 neppbix ATnaHTHYecKHUl OKeaH NepPecer/id BHHNH-
rit. [lepsriM mopenigapareneM smnoxy Benuxux reorpaduyeckux or-
kpuituil Opin Xpucerohop Konymd, xoropwiil orBasuics mepecedb
ArnanTudeckHui oKeaH B IOHCKAX Mopcroro nyre 8 Huguiw.

Cesepablil JlegosuTeiil oKeaH, CAMLIH CYPOBRIH 10 IPHPOIHLIM
VCAOBMAM, CTAN H3BECTeH eBPOLeiAM SHAYMTENLHO PAHLIIE CAMOIO
kpyaaoro — Tuxoro oxkeana. B X—XI BB. pycckHe HoMOpbI IJIABAIH
K ocrpoeam Hosas demus u [MInunbepred, sHanmM npoxog K AriaH-
THHECKOMY OKeaHny.

B anoxy Beaukux reorpaduuecKuy OTEPLITHH IIaBHOH /b0
nAaBaHMi ObLIO OTKPBLITHE HOBRIX OyTell coofLieHHs M HOBBIX 3e-
Mesk, B oM dyuecne CesepHoro mopexoro nyri. OnHako oTeyrersue
OPAKTHEE M YMeHHH IJABATL BO JbJaX, HeOpHCHOCODMeHHOCTH
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CYIOB MOMELIANH HOCTHTHYTEL MelaeMbiXx peayiabTaros. llonsiTen
aurauiickux uccaegosareneii I'. Topua (1527), T'. I'yasoua (1607)
npoiite Ha Kopabaax K CepepHOMY DOJOCY 3AKOHYHIHChE HeyIaued.
He cmornu npoiitu game go Kaperoro mopsa #a socrox X, Vunnodu
(1553), B. Bapeun (1594-1597).

Mopennapanue B THXOM oOKeaHe HAYANOCH B JaBHHE BpPeMeHAa.
TepBLiM eBponeiinen, YBUASBINUM BOCTOUYHBIM Geper Tuxoro oxkeana,
Obin uenanen Backo BansGoa. B 1513 rogy oH co CBOMMHE COYTHHEA-
mu nepecex ITamamMcruil nepemeex M BhIMe] Ha Oeper HeBeIOMOI0
oxeana. [TocKOABKY OHM BLIINLIHM K OKEAHY B 3AMHUBE, OTKPBITOM K
wory, Hagsanu ero JOuw noem mopenm. 16 noadpa 1520 roga B oTKpEITEI
oxean poinen Pepuan Marennan. Oun nepecex oxean ot OraensHoi
Senny g0 PHAIHONHHCKAX OCTPOBOB M H3-3a IPEKPACHOH NOroibl BO
BpeMs [LJIABAHMA HA3BaJ ero Tuxum.

B HeTOpHD HEVUEHNS OPHPOAL! OKEAHOB MOKHO OTMETHTE M APVIHX HC-

t. ii -, cnenoBaTeneil, KOTOPEIE BHECTH SHAYHTENLHEIH BKJIAN E OCEOEHHE OKEea-
HHYECKHX NpOCTopoBE. HeROTOpPEIE SKCOEIHIHE TOCTHIVIN CBOHX IEIed,
OPYTHX DOCTHTIH HEYJaYA H PAOUADPOBAHHE.

Bonpocs 1 saganns

1. Haorga roBopAT, 4TO OKEAHR! He pPA3JeNfldT MATEDHEH, a Haobopor,
chammanT Bx. [TogyMaiiTe o CMEICTE CHAIAHHOTO.
a 2. Tlowemy Hacnowit 1 Apan HAIEIBAKT MOpAMH-o3epam#, Bankam - ose-
% pom, a Cpegnaemuoe Mope — MopeMm? ObocHYHATE CBOH OTBETHL.
3. Paznenmureck HA HECKOJNBKO POJIEBRIX IPYIN (3KCNEPTHI-3KOJIOTH, MHTE-
o opudpesHeX pailoHos, pebonoBsl, oTarxawmue 1 ap.). Ilposegure
KPYTOBIH cToa HA TeMy +OReaHn HIVT MOMOLIH .

IIparruueckas palbora N2

OfosnageAne HA KOHTYPHOH KapTe MATEPHEOE, 0KEaHOE,
OCTPOEOE, KPYIHEIX FOPHEIX CHOTEM

OGopydosanue: PUIUNECKIR KAPMA ROIYWAPULR, 2100yc 3eMAl, KORNYPHBIE
Kapmb, KapaROaiL, PYLKd, AaCmu.

Xoa padoTsl

1. Henonsaysa Texer yuefHHKA M KADTE ATIACA, HA KOHTYPHONI KapTe Dog-
MHIIHTE HAZBAHHA MATEPHKOE H OKEAHOE.

2. HajiguTe ¥ NOJOHIINTE KPYIHLIE OCTROBA.

3. PackpackTe KAPTEI IEETHRIMH KAPAHZAIIAMH, CEEDAACE CO IIKANOH BRICOT
(ropsl — KOPHYHEBLIM, PABHHHEI — 3EJIEHLIM).

4. HafiguTe H DOJOIHIONTE HASBAHHA MOPHEIX CHCTEM.

- _
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Croanua HMuenanzauun Honynauusa
Koume Oprenuer Honynanusa
Site Civilization Population

IlepBrie J0H BeJIH QOCTATOYMHO HOABMMHBIN 0bpas muanu. OHu
BRIHYHICHB! OBLLIM OYTEINeCTBOBATE B MOMCKAX HMHUNIH, [IOATOMY HA
OAHOM MeCTe HAXOIWIHCE Hegouro. CeqmiiHck NpeMMYLIECTBeHHO ¥
pogoemoB. Cloga OpHXOLHIH MUBOTHBIE, YTODLI YTONHTE #amay. Ha
HHX M OXOTHJIMChL HAINW ApPeBHHE poacTBeHHMKH. Mecrta, roe »xuiam
nepBodbITHLIE K, HASLIBAWOTCHA cmosnkcamu (puc. 39).

Pue. 38. CTrofaHKa IpeBHETO YEI0BEKA

HalignTe cBeeHNA O CTOAHKAX OPEBHHX MAeld Ha Teppuropun Kasaxcrama
{Kocropran, Kanaii, Kanait, Byrentay »n gp.). Kaknve spgamn xosaiicTea
onn zaEuMannck? Kakme BHALI opyanil TPYAA HCOOABIOBAIHCRT




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

Oxoso 74 Teic. JeT HAa3an Ha 3eMJe CHILHO DOXOJM0LANI0 HA He-
CHONBKO gecaruneruil. 1o maciirTabioe cobbliTie NPUBENO K BhRIMU-
panuio DONBLIOrO YHCIA BHAOB MMHUBOTHLIX M CHALHO COKPATHIO Ye-
Joseveckyo nonyiasnuio. IlocTeneHHO NI04H DACCENIWINCE [0 BCEM
MATEPHKAM 38MHOTI0 HIapa, 3a ucrmwdenuen Auraprruasl. [penno-
JaraeTesi, 4TO BHAHALE OHH OCBOMJIM yI0DHBIe IJIH 3HU3IHU TEPPUTO-
pun Adjpuku 1 Espasuu, a satem — 1 gpyrue matepuru. Tak, oxono
60 TeIC. NeT HA3AN COBPEMEHHEIN Hel0BEeK MUTPHPOBAN 13 Adpurn
B Asuio, a orryga — B Aserpanuio. Ipumepno 40 roic. ner uasap
yenosex sacenun Espony, a oxkomno 35 Teic. geT Hazan pgoctur Be-
PHHTOBA IIPOJIMBA, YTO BIOCASICTBHH MO3BOJIKHII0 €My UDOHHEHYTE B
Cesepayio Amepury. HapecrHo, uro Ha mecre Bepuurosa upoJimea
CYILIEeCTBOBAJA CYIIa, HoTOpad upumepsHo 30 Teic. jger Hasag coegu-
HANA CeBepo-BOCTOYHYIO YacTh Espasun u Cepepuyio Amepury. ¥4e-
HBEIE OPEINONATAINT, YTO 15 ThiC. JeT HAZAN HANIM OPEIKH NOILIA U
A0 0KHOH oxodeunoeT HOmuoit Avepuru. B Aperpannino denoBex
npoauk 13 Oro-Bocerounoit Asuum (puc. 40).

Puce, 40, Paccenenne T0geil mo NIaHeTs
IIpocnegnTe OVTH pACCENEHHA OOl D0 MATEDHMEAM M YACTAM CEETA.
HKakxne nperpagu oan npeogoneeann? Kax copasnaidsce ¢ TpygHOoCTAMIT

b Ha TeppuTopuu KasaxcTana 6naronpHATHBEIM ANA pacceneHUn gpesHerwero Ye-
noeeka Guln xpeBet Kapatay W NPMNErawliMe K HEMY paioHbl. OTHOCUTENBHO

BAAMHEIA W TENABIA KAWMAT, NEIWHAA BNarcnwbWBan PaCTUTENBHOCTE W Pa3HO-
tﬁpaauan dayHa coznasanu HeoGXogMMele NPEANOCEINKW 4A CYWEeCTE0BaHMA 30E8CE Ye-

NOBEHKa.




OcuoBuoe pacceineHpe Jwogell HabDIWOIAN0OCE BAONL HKPYIHBIX
pex — Turpa, Huga, Esdpara, Huna. Hmenno B sTHX MecTax u

BOZHHKJ/IH IepBble NHBHAH3IAIIHNH, KOTODbLIE HMEHOBAMHCE DeY M blMLL
(puc. 41).

BENWKWE PEYHLIE LMBMNW3IALIMKA OPEBHOCTH

. OpeeHas _ .
AL | ey | SESEL | S
(Turp n Eedopar) !

Pue. 41. PeuHsle THEHIHIANHHE IPEBHOCTH

Henonesya maTepransl no seropul Kazaxerana B HHTEPHET-HOTOUHNKH, 03-
HAKOMETECH C MUEBHIHIANNEH, CYVIIECTEOBABIISH Mexay pexamn Cripgapreii
H Amyaapueil. Kaxue gpesuue ropoga Kazaxcrans pacnonoeHsl B JOJIHHE

u3-

peEn Crmpgapun?

Y
([ l] ITonynayus 4enogexa — TPYNIa JIOAel, 3aHHMAI0-
5 1UY OOHY TepPUTOPHIO.

Bon pOChl H 3A0aHHA

1. HanecHTe HA KOHTYPHVI0 KADTY MHDA IMTABHBIE OVTH PACCEISHMA YEJI0-

‘.‘ BEHA.

2, TogroToesTe coobienne Ha TeMy «CTOAHKN OpPeBHHX MHIEH Ha TEpPpH-

- ropur Kazaxcramas.

3. Paggenurect: ma rpyonel. IlogroTosnTe DOKIASLEI ¢ OPESEHTADNEN O
apesHHX ropogax Kasaxcrama. JHenarensso, uTobdsl aro ORIIH ropoga
BAINEH MeCTHOCTH.

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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§ 16. PACbl NOAENA

HTECE

=
k-

Paca JTHOC Haunn Pasencrso
Hacin JTHOC Yar Tengik
Race Ethnos Nation Equality

Boanuxinue B peayiibTaTe pacCe/ieHis YelioBera no 3emie momny-
JAAMMHE DLLIH CAHMMIKOM YIAAeHRl APYr OT Apyra, 4rofbl BsauMogei-
cTBOBATE Memay coboil. Ecrecreenusiil orbop 1 npucnocodiigemocTsb
NPHBEIH K BOSHHKHOBEHHIO Tpex DOJBIINX Yelosedeckux pac —
eaponeoudnoll, MoH200UOHOL M He2poudHoll.

IMpussaku, oTHH4AIONHE DASHEIe MPYINL] MeJIOBEYLCTEA IPYD OT
APYra, HASLIBAIOT PACOSLLMU, & CAMM TAKHe IPYIINLL J04el — pacami.

noapaajensercHa dejobedeckHui sup. Pacosedenue —
pasie] HAYKH AHTPOIOJOTHE, H3VYAINIHA YelloBede-
CHUe PAChI.

. ( ] Pacpt — aro Gonbinue rpyinsl Jmoneil, Ha kKoTopkie
)
™

™

Pacopnle pasiiM4Mda He HAPYILIAWT OHOJMOIHHYECKOro eJHHCTBA Ye-
Josevectsa. Bee moan Ha Halneil naazere SABAHIOTCH KAK 0Ll Jaib-
HUMM pojgcTBeHHUKaMu (puc. 42).

B Adpuke, K ory or Caxapel, 3XMBYT I'IaBHEIM 00pasoM Hezpo-
wdol (JIHOIM HErPOMIHOH — ¢YepHOMH» packl) ¢ TeMHOH, DoabiIel «€a-
CTRI0 HIOKOMAJHO-KODHYHeBOH KoMell, KYypUABLIMH YeDHBIMH BOJIO-
caMM, KAPUMH IJIA3AMM, OIMPOKHM HOCOM H TOJICTREIMH I'y0aMH.

I[Io muorum upussHakam OJAM3KH K HeErpoHjaM ascmpanoudst.
¥ HHMX TAKMEe TeMHBIH IBeT KOMH, MHPOKHE HOC, VTOJANEHHLIE
ry0Obl. ¥ OgHHX IPYII, HAOPHUMED ¥ MeJlaHe3uiiles, BOJOCKE Kypua-




BbIE, ¥V APYVIHX, HAOIPHMep V aBcTpanuiines, — BoaHHcThie. B crpa-
Hax lenarpansuoit 1 Bocrounoil Asun Oouaslle Beero Jwgeill MoH20-
aoudnoil (¢menroiis) pacekl. ¥ HUX 00LIMHO MeITOBATAH KOMA (MHO-
rjga cBersas, MATOBAH, HHOrga Donee remuasn), Tyrue (secreme),
OpAMBIE HepPHBIE BOJIOCHL, JHIO VILIOIMEHHOE ¢ BRLOAKINHMHACH CKY-
NAME, HOC C HU3KHM OepeHockeM; ocobo XapakTepeH y3kHi paapes
riaaa.

Esponeoudnas («benans) paca macenser sBew Espony, npeobna-
paer B 3anaguoil Asuu u Cepepuoit Adpure; 3a nmociaeguue YeTslpe —
OATL BEKOB B CBA3H C [Iepece/IeHMAMH eBpOIeilles 9Ta paca LIHPOKO
pacupocrpanuntacsk 1o Cepepuoit u Hokuoil Avepure, ABcrpanuu u
Hosoit 3enangun,

Puc, 42, Oan Takue pasHEIE, HO B TO ¥KE BPEMA H 0IHHAKOBEIE

Hazosure no nopagky pacul pefar ma pucyake 42, K kawxoil pace opr-
HALJIEHHNTE BEIT

LY

Bee genopeuecKHe Packl CTOAT Ha OJHOM DHOMOIHYe-
oy [' I) CKOM ypoBHe passuTHdA. Bece packl u Hanuy HMelT

ONMHAKOBLIE [IPABA.

Jliogu, suUByI{He HA OLHOH TepPUTODHK, IOBOPALIME HA OLHOM
H3blKe U uMewinue ofinymn KyiabTypy, o0pasyiT UCTOPHYeCKH CJI0-
FHHUBIIVIOCH VeTOHUYMBYIO I'pynuy — smuoce (0T rped. amuoc — Hapon),
KOTOPBIA MOeT ObITh HPEICTABICH fLieMeHeM, HAPOJHOCHIbIO KW
Hayuell. JIpesaie 9THOCE! CO3LANY NepPBLEle MUBUINIAINY ¥ POCYIAD-
crBa. B mupe cymecreyer okoso 200 rocygapers, a HapogHOCTeH Ha-
cunTeiBaeTes oxosxo 3000-4000.




‘ {‘ ‘]} Imuoe — COBOKYIHOCTE JIOAeil ¢ ONHUM HILIKOM,
iy KYALTYPO, peaurueif 1 TeppuTopuei HpoMHBAHKH.

B Kasaxcrane nposusaior npegcerasurenn donee 130 namwmit, Ha-
pogHocTed W aTHHYecKHX rpyvon (puc. 43). Hama crpana asasercs
MHOTOHAITMOHANLHON H MHOTOKOH(DECCHOHANLHOH (MHOMOPeIHIHos-
HOi1). Mbl J0MKHEl YBAMKATE BCe HAIMH M NPABO KAMKION0 YeJIOBEKA
HA BeIGOD pPEeIHUTrHH.

Pue. 43. KasaxcTran — MHOMOHADHOHANLHOE TOCYAAPCTED

) (1 ‘1) Hern BCex pac ¥ CTPAH MHUDA MMEIOT NPABO Ha pa-

- JOCTHYI M CHACTIMBYID H{M3Hb.

Bon pPOChl H 3ATAHHA

1. HazosnTe DPH3HAKH, 0 KOTOPEIM BRIAEIAINT YeI0BEYECKHE PACEL

2. TloweMy MOMHO VTEEDPHEIATE, 4TO ¢ OHONOTHYECHOH TOMKH 3PEHHA BCE
packl PABHOLEHHEIT

3. PaccMoTpaTe B Kiaacce OpobleMbl MedXPacoBeX oTHomeHHd. [Ipasegn-
Té OPHMEPEl APVKECTBEHHHEX BIAHMOOTHOIIEHHMH MEeXAV JTIOILMH pad-
HEIX PAC H HAILHI.




PA3AEA III.
BELLLECTBA U
MATEPUAABI

CTpoeHue 1M CBOMCTRA BELLLECTB
Kaaccudpmkaums BewecTs
OBpa30BaHWE U NOAYYEHME BELLLECTB
MNMEWPOAHBIE M MCKYCCTBEHHBIE BELLLECTBA
MHOrooBpasMe IBAEHWH B NPUDOAE

% % & % %

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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OU3NYECKOE TENO. BELWWECTBO. MACCA

Bemectso Macca Oneir
dar Canmag Tamipude
Substanee Mass Experiment

Kamnelit npeamer M Kamjoe MUBOE CYIIECTBO IPHUHATO HAZLI-
BaThL TenoMm. OgHM U Te Ae npegmers ((pHU3HUeCKHe TeJAa) YACTO H3-
TOTABJIMBAKT K3 PA3IHYHEIX BeniecTs. Haupumep, Tpydul genator ua
MIACTHKA, CTeKa, MEIH U T. 1.

H naofopor, gua H3roToBAeHHA PAHLIX HpegMeTos (OKHA, IoCY-
A8, JIAMIIOYKY) MoeT 0bITh MCHOALI0OBAHO OJHO U TO e BeliecTBo —
crerno. Taxum obpasom, pHUIMUECKHe Tella — 3TO TO, YTO HAC OKPY-
aer (MALIMHEL, J0Ma, MeDelb, HIPYIIKH B gp.).

A pemecreBa — 3T0 TO, M3 uero cocroAT dusnueckue rena. Kue-
JOpoM, MeTANLl, BOMA, BO3AYX — 9T0 Bee pBeujecTBa. Tena MMUBBIX
OpraHuaMoB 00pA30BAHEL MHOMECTEOM BEIlecTE.

(c ‘r}

Dusudeckum meaom HAIBIBAIOT BCE, YTO HMeer
Mmacey ¥ ofisem (KANIA BOABI, KPHCTALIHE MEHE-
pana, obJIOMOK CTeKna, KUBOTHOE, 38PHO MMITeHH-
1bl, Y4EJI0BEH, 4 Takxe jqodoi pegMer, H3rOTOBIEH-
HBIH 4ejoBeKOM, — HaChkl, MIPYVIIKA, KHHra, OBe-
JHpHOP yEpameHue u 1. 4.). Bee rena cocrosit ua
BEILECTS.

Bewecmeao — 5T0O TO, M3 Hero cocToHT (Quindec-
Koe Tejo.




b HoiHe kapecTHo ceoiwe 20 mAH BewecTs. MHOMHE W3 HUX CYWECTBYIOT B NpH-
poge. Bosgyx COCTOMT M3 CMECH PasfMYHLIX r3308; B PEHAx, MOPAX W OKEaHax,
NOMMMO BOAbl, — PACTEOPEHHHE B HEN BEWECTBa; B TEEPOOM NOBEPXHOCT-

HOM CA0E HAWEW NAAHETH — MHOMOYWC/AEHHBIE MWHEPAnNLl, TOPHEIE MOPoOH, Pyabl
M T. N. YpeseedaiHo BoNbWOE KONWYECTED BEULLECTE HAXOAMTCA W B MHUEBLIX OpPraHM3Imax
(prc. 44).

BELWECTBA - aTo To, U3 Yero cocToAT dhuanveckue Tena

Mpumepkl drUznyeckux Ten:
alcbepr

cTOnoBbIe Npraops

KyBLUMH

nTHLE

Mpumepkl BewecTs:
MeTann

BOOA

yronk

Kucnopoa

Puc. 44, Tena ¥ BEOISCTEA B OIPHPOAE

- i
IIpuBeguTe OPpHMEPR MHBLIX (PHIHYECKHX TeJd H3 IPVINL] PACTEHHH H

HHBOTHERIX.

Bemecrsa, MCHOAL3YEMBIE JIH U3rOTOBISHUS HpeanMeTor, obopy-
HOBAHKA, 4 TAKIE B CTPOHTENLCTBE M ADYIUX OTPACIAX, HAZLIBAIOT
marepuanamu (puc. 435). IepBbiMuU B HCTOPUM deloBedecTBa OblIH
OpUpOIHLIE MATEPHUANLI — ApeBecHHA, KaMedb, rauna. B nociaegunue
HECHTHIeTHA HA 3aMeHY TPAXHIIMOHHBEIM MATEPUANAM HPUXOIHAT HO-
Bble, B HACTHOCTH, PASNHMYHEIe [IACTMACCHL.

1. KaxkHe CTPOHMTENBHEIE MATE-
PHANE] MOIYT 3AMEHHTE Ipe-
BECHHYT

2. HazoBHTe HIOETHA, HEMOTOR-
MEHHLIE W3 HHX.

3. Mouemy HeodxoguMo OepeYh
nec?

Puc. 45. CoppeMeHHEIE CTPOHTEILHELE
MATEPHATED

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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Hamenenue cOCTOAHMA BEIIEeCTB

Tlop peiicrBHeM TeMOePATYPEL COCTOMH-
HHEe BeIIeCcTE MOodeT uaMenaTses (puc. 46 a,
7, 6.). Hanpumep, MoposeHoe IO BO3Iei-
CTBUEM COJHPYHLIX JIyueil TaeT u IpeBpa-
LIaeTes B 3HHIKOCTE.

YeraHoBHTE CEEYY B OOACEEYHHEK. 3a-
sruTe ee. Tenno or nnamenn Gyaer pac-

Q TANMHBATE napafme. Crexkasa oo ceede,
0H O¥AeT BHOBE 3ACTBIBATE.

Hanonuwre crakaH (ODOMHATHISHOBYI
HJIH CTEKAAHHYE OyTHRIKY) EyOHKaMH
0 nega uan xomaogHoi Bogoi. [HocraseTe
ero B TEOA0E MECTO M OCTABLTE HA HECKOJLED MHHYT.
Bexope Bel 0o0HAPYMHTE HA €r0 CTEHKAX KANEIBKH
BOAEL. DTO BOSAHEIE DAPLl BO3OVXA, OXIAHGAACE HA

Pue. 46. Hamenenne

XOMOOHBIX CTEHKAX, DQJDPMEPDE-BJIHCB B RallebBKH.
COCTOAHHA BeINECTE

Ilosepxunocruoe Harsmenue, Mens-
yaimiue YACTHILL SHHAKOCTH OPUTATMBA-
wresa gpyr Kk apyry. Coagaercsa eledarie-
HHE, 4TO0 V MHIKOCTH ecTh Kosa. Tawxas
CBASAHHOCTE HASLIBAGTCH NOBEPXHOCIIHBLM
namaxenuesm. AMenno nosroMy BogoMep-
KH CBODOIHO GeraioT 1o BojIe.

BogoMmepxn — 2T0 HACEKOMEIe, [IePeMEIAIIIHecH [0 HOBePXHO-
cTH Boasl (puc. 47). Ouu obiawres Apyr ¢ ApyroM ¢ DOMONILI0 BOJH,
KOTOPLIE CAME M IIYCKAIOT.

Mposegem onwT «[Inanawman ckpenkas. YTolk OPOBEDHTE NOBEDX-
Q HOCTHOE HATAMEHNE HHIKOCTEeH, HATOMHUTE COCYd BOAOI H BOZEMHTE

OOBEMHYID KAHLEIAPCHYID cKpenky (puc. 48).

Pue. 47. Bogomepka

___:f [ r— Puc, 48. Onmir
e e «[Inapaoman

& '!/ CHPEIKA»
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Hefonemoi kycouer camperky MaH TOHKOHR OyMars onycTHTE HA BOOY, A 38-
TeM AKKEYPATHO DOJA0MKHTE HA HETO CKDEMKY.

Mo guTeck, 4TODR B¥yMAra XOpollo NPONHTAIACE BOZOH, 3aTEM ODOATOIKHHTE
KpafA Oymarn kapaggamom. Econ Bce clenarTs AKKYPATHO, TO KYCOUeK GYMArn yTo-
HET, 4 CKPENKA OCTAHETCH NEMKAThH HA MOBEDXHOCTH Bofkl. Ee GV¥IET yIED'HHBATE
CHJIA NOBEPXHOCTHOID HATAMKEHHA BOIEL.

.’ Kakne cocTOSHHA XapaKTepPHB AJO#8 DONBIOHHCTBEA BemecTe? OxapakTepH-
H GyHTE TPH COCTONHES BOIEL

Kaxxpoe quapyueckoe Tel0 COLEPMHUT KAKOR-TO KOJIHYECTBO Be-
mecrea, T. e. obnagaer oupenenennoit maccoii. Macey mosno uame-
PUTE. 34 eJHHUILY MACCHL IPHHAT Kuaozpamm (1 wr).

Coocobsl HaMepeHHs (PHIHYCCKHN BeJIHYHH:
0 1. BoanMHTE pasIHYHEIE TENA.

2. MomomxATe IX HA BeCckl H BIBECLTE.
3. PeayneTATH 3aO0UIIHTE B TETPaIH.

BD]IPDEI:I H JaJaHHA

1. HazoBHTE BEIIECTEA, H3 KOTOPHX COCTOAT (MHIHYECKHE Tela: Jem,
rE03AL, KAPAHIALL

2. Ha xaknx MaTepHANOB (OIACTMACCA, CTEKIC, METANT, THAHL, JPEBEECH-
Ha) MOrYT OLITE H3COTOBIEHL] BA3A, MHEpPEJLE, Tapenxa?

CpaBHHTE, BO CKOJILKO PA3 M HA CHOABKO VECIHYHINCE BAIIH BEC M POCT

m B CPABHEHHH ¢ BECOM, KOTOPEIM OLIT OpH DOMASHHH (y3HAHTE CBOH BEC
M poCT OpH posgeHnH ¥ poaurenci). Ha cronesko B cpegHeM e:XerogHo
VBENIHYHEATHCE BAIIH POCT K Bec?

§ 18. CTPOEHME BELLIECTB U JNDDY3UA




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

Judupyaun Monenyna Arom
Hudppyaus Moneryna Arom
Diffusion Molecule Atom

Hna wabnwgenns aAsnedss gudgysun OpocHM HECKONLKO KpY-
NMHHOK KPACKH MM MOJOTOr0 rpudesis Kapassania (CHHero, KpacHo-
ro, 3eJIeHOr0) B BBRICOKHE cocyn ¢ Bonoit. OHM ouyeTATCes HA JHO, H
BCKOpEe BOKPYr HHX oDpasvercsa obiaadko okpaumieHHod sogsl. Ocra-
BUM COCY] B [IOKOE HA HECKOJIBKO Heleslb B HPOXJIAAHON HOMHATE.
Habnionas 3a cocyom Bee 210 Bpemsa, Mbl 00HADYIHHUM HOCTENEHHOE
pacnpocTpaHeHHe OKPACKH [0 BCel BRICOTE COCYIA.

Huggpysua — sro nponece BIANMHOTO NPOHUKHOBEHHA YACTHIL
OJHOrO BelLlecTBA MeMly dacTuuamu apyroro. B nepesoge ¢ naruu-
CHOI'O 9T0 CJA0BO 03HAYAET pacmekakue, pacnpocmpanenue (puc. 49).

™
Ina roro urobLl caxap B 4ae pacTBopuics bnicTpee,
L [ l) ero Hy:Ho pasmemaTts. Ho, oxaskiBaeTcH, eciu ato-

= ro He IeJIaTh, TO Hepesd HeKoTopoe BpeM:A Caxap Bee

~ PABHO pacTBOpuUTeH, U uail cramer caanwuMm. B xope
ATOr0 YPOKA BhI Y3HAETE, 4TO TAKOES CAMOIDOM3IBOJb-

] HOE HepeMelIuBAHHEe BelUlecTs, KOoTopoe ofbicHdaeTcs

HelnpepblBHBIM XAO0THHUECKHM JBHM(eHHEeM MOJIEHY.JI.
Takoe aBleHue HaabiBaeTcH Jud@ysueil.

Pue. 49, Muupysna B rasax B EMHEIKOCTAX

Ipu npoBejeHHU ONBITOB 3AMEUYSHO, YTO TPH BLICOKOH TeMmme-
parype auddysus npoucxogur Oeicrpee. Yrobel ydeguTbed B 29TOM,
npoeegeM HeDONLMON JHCIEPHMEHT.

Bosemewm gBa cTakaHa, OQUH — C FOpHYeH, a Apyroil — ¢ XOJ0JHOH BO-
: : aoit, Haceinaem B ofa cTakada 0HHAKOBOE KOJAHYECTED PACTEORPHMOTO

woe. B ognom 13 crakanos gudupyana noiger ropaago Omcrpee. Ilpo-

CAEJHTE, B KAKOM BOJA HAYHET OKPAINHBATECA OnlcTpee. IMogymaiire,

NOMeMy.
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Moser au npouexoauTs gudpbyazun B reepaeix renax? Ha nep-
BbLH Baraag — Her. Ho ouwlt gaer gpyroi orser Ha aToT Boipoc. Ecan

HOBEPXHOCTH [OBYX DA3HBIX METAJIOB
(HanpuMep CBUHIA W 30JOTA) XOPOLID
OTHONHPOBATE B ILIOTHO OPHMMATE APYD
K ApYyry, TO B3AUMHOE NPOHUKHOBEHHE
MOJICKY METALIOB MOMHO 3aperucrpu-

4 He bonee
— 1 Mm
3a 5 net

POBATEL HA I‘JI},FEHHF OHKOJIO O0HOI) M-

nusmerpa. IIpasna, ans sroro norpeby- Pue. 50. luddyann 3 reapazx

ercid BpeMd B HecKoabKo JgeT (puc. 50).

bl

TEMAX OPpORCKOONT KP\EﬁEE
MEeJTeEHHO

({ - l] Ouddysua moxer OPOHCXOAMTE B rasax, MKHIKO-
»

CTAX M TBEpPALIX TeJax, HO BpeMd, HeoOXoJUMOe A1

= nporexauns guddysnn, 3HAYUTENLHO DPA3JIHYACTCH.
N Cropoers auddysHy MOMKHO YBEJIHYHTL, VBeIHYHBAS

BD]IEH}EI:I H JaJaHHA

TeMaepaTypy G yVEIIDYIONHY BelIecTs.

L. HD'IE-'HF HENBE3A NepeBO3HTE BMECTE NPOAVETRI H BEOIECTEA C PEIKHM

BATAXO0M, HATPHMED JAKH, KPackn?

2. Mouemy uall 3aBAPHBAIOT ropAYeH, A He XonogHol Bogoil?

§ 19. CBOWCTBA BELLECTB

MPWIHAKK BELLECTE.
HUA BELLECTE.

B
L]
=
F-

CroiieTBO
Kacuer
Property
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Jlwboe pewjecTeo obaagaer cBoiicTBAMM, N0 KOTOPBIM B0 MOMK-
HO pacnosHartsk. Ceoldemeo — 210 TO, 4T0 MOMHO BHIETh, CJABIIIATE,
ODOHATE KM OCH3ATE M 4YTO IIO3BOJAET PACIO3HABATE HaKOH-IHDO
MATEPHAN HIH BeIlecTBO M OTJAHYATE €ro OT APVIHX MATepPHANOB
unu BemecTs. [Ipumepamn dHuandecKux CBOHCTE ABIAIOTCH opma,
OKPACK®, 3ANAX, PACMEOPUMOCTL, MeMnepamypa niasiernut, niom-

HOCME, MERYYeCb.,
w muew (puc. 51). XuMmua — O0UYeHL IPEBHAA HAYVEA., AHMHYECKOE OIPO-
H3BOACTBO cymecTBoBane yxe B III teic. mo . 5. B Jpesmem Ernnre
¥MEJH BEILIABIATE N3 PYI METANLIL, IOJYYATh HX COJABEl, IPOHIBOJHIH CTEKIO,

I{a}rxn 0 BEIOECTEBAX, HX CEBOHCTBAX H NPEBPAINeHHAY HAIBIBAETCH XIU-

KepaMHKY, KPACHTENH (IHTMEeHTHI), JYXH.

Pue, 51, Xumua — HAYEA 0 CBOHCTBAX BEIIECTE H HX IPEBPAIEHHAX

CpoileTea BelecTE pPasfensioT HA PUIUHECKUE W YUMUYECKUE
(pue. 52). K dmsudecKuM OTHOCHT YEEm, 3ANAX, s8Kyc, meMnepamy-
Py naasieHus 1 KUNeHUus, 3aMOPANCUBAHUA, MeKYLecb, 8 K XUMH-
YECHHM — XUMUYECKIUE DKL,

EAMHEWLLWE YECKWE CEOWCTEA BELWECTE

=

Puc. 52. CeolicTEA BEIIECTE
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LY
CpoiicTBa BeliecTBa, KOTOpLIE oUpelelnsT Habnwie-
- ('l } HHeM WJIN U3MepeHueM, 0e3 nNpespaliesus ero B Apy-

- roe BelecTBO, HASLIBAKT (UIUYECKUMU.

9 I’IE]’IDJII:E}TS[ AOIMIOMHHATEIEHYE JHTEDATYPY H HHTEDHET-HCTOUHHKH, FBHEZE-.I-
TEé, YeM OTIHUYASTCH ITRET OT EJTEGKE, TENIONPOBOOHOCTE OT AJEKTROIPOBOT-
HOCTH, PACTEOPHMOCTE OT TEMIEPATYDL NIABMEHHA.

Mep, MOJIOKO — Dejaf MHIKOCTh, 4 YIoJb — YepHbIH
= MUHEDaI.

Becysemuoiit — ne umewmuil okpacky (usera). Ha-
NpHMep, Bola, CTeKJIO ¥ BO3ayX DecliBeTHEL.

" ({ ‘]} IMourn Bee BemecTBa UMewT oxkpacky (user). Hanpu-

"y Sanax — CBOHCTBO MATEPHAIA HJIHM BelecTBHa, KOTO-
poe pacrnozHaercs obOHAHUEM.
n Juwennbtit sanaxa — TePMHH, XAPAKTeDPH3YIOLIHH

MaTepHAJ HJIH BeIlecTBO, He MMeII[He 3alaxa.

OnpenenaTs 3ANAX BENIECTBA HYIKHO OYeHb
OCTOPOMKHO: Clerka HOATOHAA JAN0HBIO HADLL Be-
mecTea B cBow cropouy (puc. 53). He caegyer
MHTEPECOBATLCH 3AIIAXAMM HE 3HAKOMBIX BAM Be-
MecTs. ITo MoeT OLIThH onacHo!

Pue. 53. Ilpasuaa
OOpeseIeHHA
@amaxa

&

({ ‘l] Temnepamypa (mouxa) KuneHus — TeMIepaTypa,
[pH KOTOpol MHUAKOCTS Ipespalgaercy B map. Temme-

paTypa KUNeHHH BOALI DM HOpManbHOM armoctep-

HoM gasienuu pasaa 100°C.

Temnepamypa (MmovKa) nidasledud — TeMoeparypa,

OpH KOTOPOH TBepAce BeINecTBO CTAHOBUTCH MHUI-

» kuM. IIpn Temneparype IIABJIEHHA TBeDIAA H MUI-
Kafd QOpMBl BEIIECTEA CYLIECTEYIOT OJHOBPEMEHHO.
n Baeck = cBOHCTBO NOBEDXHOCTH CHJABHO OTPAMATE

najamnimil Ha Hee cser. Hanpumep, DOBEPXHOCTH
cepedpa U 30J10Ta UMET DIeck.
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CH B HHUIKOCTH; TAKOH MUAKOCTLI0 ODBIMHO ABAHETCS
= poga. Hanpumep, pacTeopuMbl B BOJe caxap, COJb.
~ HepacTBopHMbIil — 3HAYKHT, He PACTBODAEMbBIN B HCHI-
KOCTH.
~ Tenaonposodnocms — 2T0 LPOLECt NepeHoca BHYT-
peHHel aHepruu ot OoJiee HAUDETLIX HacTell Tema
(miin Tes1) K MeHee HAPeTLIM, OCYILEeCTBISeMElH Xa0-
THHECKH JBHMIKYIMMMMCH HacTHUIAMH Tenaa (AToMamu,
MOJIEKYIAMY, dJAeRTponamy i 1. 11.). Tarkoit Tennood-
» MEeH MOMeT NPOMCXOAHTEL B N100LIX Tenax ¢ HeomHo-
POOHLIM pacnopefeledieM TeMIepaTyp.
b Koswoceme — cBoileTBO MeTANIOB (MIM ADYIUX Be-
WIECTE) HOATABATLCA U3MEHeHHIo QOPMEB] Hok Boageii-
CTBHEM VIADOB, HAnpuMep Mojora. KoOBKoOCTE MeTA-
JIA YBeAUYHBASTCH HIPH NOBLIIIEHHUH €0 TeMIepATYPhL
(BocnmomuuTe pabory B KY3HEUMHOM ILexe).
Texyuecms — CBOHOTBO ILIACTHHHEIX METANIOB M Tel
IpH HNOCTENeHHOM BO3ZACHCTBMM BHEIIHHMX (axkTopon
- Tedb HOLO0HO BASKUM xunxocraMm. DBaaropaps aro-
MY CBOHCTBY OHHM JLIOTCH B BUAE CTpyil, pasdpbiara-
~ BaWTCH, IPHHEMAIT (QOPMY TOrO COCYAA, B KOTOPBIH
MY HANBIOT.

( ] Pacmﬂapu.uacmh = CBOHCTEO BelllecTBA PACTBODHATE-
)

KOHBERLHA [

PaccmorpuTe  BHHMA- S
TensHo pHeyHOR 54. B q
ueM OTJIHYHE HITyde-

HEA oT TennonpovogHocTH? Ha-

JOBHTE NpPaBHAa cobmamgeHns Oe- |

FOOACHOCTH TPH HCIOILIOBAHHHE

HATPEBATENRHEIX HCTOYHHEOB (0T- " WanyueHme
KPEITOTO OFHA, TA30B0H TOPEIKH,

yTiIOra H Ap.). ManyHEHUE

Pue. 54, Bugsl Tenaonepegadu
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ety 4 ppit—t—

Puc. 55, TenronpoBogHOCTE TEX (MATEPHAIOE)

Hro pmemoncTpupyer pucyHor 557 Onpepennre, Kaknme MATEPHANL] AB-
AAWNTCA MEHEE®, 8 KaKHe — Dodee TemmonpoeogHEsMH. [HocrapafiTecs po-
KAZATE BALIM CVIISHHA B OPHEEIHTE IPHMEDhL.

b MNOTHOCTE — MAacca MaTepWana MAK BEWECTEA B eguHuLe obbwema (1 m?). MnoT-
L HocTe gna nwboro ofpa3sua maTepwana WAM BEWECTEA PaBHA OTHOLWEHMID

maccel K 0Bbemy. PaamepHocTe nnoTHocT — kr/m’ [puc. 56).

MNOTHOCTE NOKA3LIBAET, YenM BHA
Bewectso Bewecteo MECCE BEWeCTBE, BIATOM B gﬁipnfeme 1
A =] {arm 1 em?)
WEneso
m = 780 kr?
Huaxan Bricoxan
NNOTHOCTE NNOTHOCTE

Pue. 56. Pasnmuuusa B NNOTHOCTH BEIECTE

Cocroauune pemecre. Bemecreo MoOMeT CYLIECTBOBATE B TReX
ArperaTHblX COCTOHHMAX — meepdom, Mudwom W 2a3000pasHoM
(pue. 57).

B zaBUCHMOCTH OT COCTOSHUSA BELIECTBA MOMET MEHATLCH ero
crpyrTypa. Hanpumep, Korga Boja HAXOLUTCH B TBEDILOM COCTO-
SAHUW, MOJMEKYIbl HAXOAATCHA OAH3KO APYr K ADYTY, HDH HHIAKOM
COCTOSHUKY OHH CPABHUTENLHO VIANEHBI IPYr OT Apyra, OpH raso-
0BpPASHOM COCTOAHUM (B BUIE NADA) DACCTONHHE MeX Iy MOJeKYIaMU
yeenuuusaercs eme folbiie.
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LI

HuawocTs ITap

Pupe. 57, ATperaTHeIE COCTOAHNSA BEIECTE

.’ IlogymaiiTe, Kak Jej (TEeDL0e COCTOAHEE) IePEXOAHT B AMUIKOES, A 3ATEM —
® ;5 razoodpasHoe cocToAHne. Kak N3 mapa MOMHO DOJIYYHTE BOGY, 4 SATEM —
EYCOUKH JIba?

» h Haiigute B COOBAPE OOPEIEleHNE NOHATHH: meepdoe meao, axudrwocms,
2a3. BRIMHIIHTE UX B TETPAJH.

Bonpocs u saganns

1. IIpuBeguTe IPHMEPE (PHAHYECKOr0 TEJMA, BENIECTEA, MATERHAMNA.

2. BrifepuTe cpegd OPHEEJEHHEX CJA0E H CAOBOCOYETAHHE Te, KOTOPLE OT-
HOCATCH K BEIIECTBAM: CTOJ, MEOE, M6, IIACTHKOBAA OYTELIKA, CIIHPT,
raseta, BOSAHOI nap, cepedpAHad NEOOYKA.

3. IIpuBeauTe OIPHMEDLI: A4) HECKOJABKHX OPeIMeTOB, COSTAHHBEIX M3 OI-
HOTO MATepHANAa; 0) OpeaMera, COEMAHHOTD N3 HECKOILKHX MATEpPH-
AJOB; B) IBYX MATEPHANOB, H3 KOTOPRIX H3MOTOBIAKT AHATOTHYUHEIE
OPEeIMETEL

4. Kaxkne BEIISCTEA, HMEWOIIHECH ¥V BAC JOM&A, MOKHO OOPEJEIHTEL IO 3a-
naxy?

5. B cocyaax Oezs 3THKETOK CONEMEATCA AVXH, PACTUTEILHOS MACHO, MOBA-
PEHHAA CONb, KYCOUKH eneia, MpaMopa. Ilo KAKHM cBOHCTEAM MOMHO
ONPENeNIHTE KAMJ0e BeIIecTROT

6. IlpuaAs BO BHHMAHHE (HIHNYECKHe CBOHCTEA BEIIECTE, 0OBACHHTE, IIO-
YeMY OTBEEPTHH H NIOCKOTYOOE HMEHT IIACTMACCOBEIE PYUKH.

IMIpaxrTunueckasna paGora M 3
CeRoiCcTEA BeLIECTE

Ofopydosanie U peakmMuss. 5000, 1af0pamopHble CMAKAHBL, CMEKIAHHBLE
narovKly, Wraad meepdocmu; o6pasys NOSIPEHHOL COAL, PACMUMEILHOZ0 MACTA,
Meaa, medu.

[MospaKOMETECE © DEP&BI.'L&MH BRIJAHHEX EdM BeIIeCTE H SalOJHHTE Taban-

oy 2 no KoHIa.
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Tabauua 2
Fpuasns Bemecreo

ITopapennas coak | Pacrurennnoe macao | Mean Men
.:rpera:::e HnarocTs 111‘]:3:55:51
Oser Bennit
Bnecr Her Ecrn
Janax Crnabni Her Her
PacTeopHMocTE
B BOJE

3anonuaa Tabnnnoy, yueHHK SonycTin pag omubok. IloanakoMereck ¢ ofpas-
OAMH BEIIECTE H Hx cBoicTBamMu,. Hafignre B Tabnnoe 3 omuiEN B HCOpPAERTE HX.

Tadauya 3
BemecTso
IIpusnak
Hopapernana conk | PACTHTEILHOE MACIO Menn Men

ArperaTHoe Teepaoe Mnnmocrs Teepaoe | Teepaooe
COCTOAHHE BELIECTEOD BELECTED | BRIECTRO
Hser Henrrit HenTwi Cepriit Bennrit
Baeck Her Her Ecrs Oa
Banax EcTe Conabnii Her Oa
Pacteo

PHMOCTE ” - N %
B BOJE

_?l IIo BRIMOMHEHHEIM 3AJAHHAM CAENAHTE BRIBOJ H JANHIIHATE B TETPaAb.

§ 20.

o
A
A
=
o

YUCTLIE BELWECTBA U CMECH
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Cumecs Apomaruzarop
Kocna Xow micrenaiprim
Mixture Flavoring

Juembie seupecméa — 3TO BellecTBA, KOTOpble ob1agaioTr Io-
CTOAHHBIMHE (PU3HYECKHMMH cBolicrBamMu. B sH3HH pegro BeTpeda-
ITCH 4YHUCTLIE BRIEeCTBA, YAllle — CMeCH BellecTB. YucToe BellecTBo
HMEeT OIpeIelIeHHLIi NIOCTOAHHLIN COCTAR MIH CTPYKTYPY (conk, ca-
xap). Hucroe BeUiecTs0 MOMKET DLITE JJIEMEHTOM HJIH COSLHHEeHHEeM.

b GONBWWHCTED BEWECTS, KOTOPLIE HAC OKPYMAIOT, AaMe TAHHE, KaK BOA3 MW
BO3AYK, ABNAIOTCA CMECAMM. ABCOMNIDTHO 4YMCThiX BELWECTB, TAHMX, Kak gMC-
THAAWPOBAHHAA BOAA, B OKPYHAKWEM MHPE NOYTH HET.

Cmecn moryr ObiTh Mudxkumu, meepdsimu MM 2a3000pas3nstmi.,
Hanpumep, BO3ayx — aro ¢MeCh ras’os (A30T, KUCTOPON, VIJIEKHCTbIE
ras U ap.), MOpcKad Boja — cMech (pacTeop) coel (TBephoe BeIecTBO)
M BOIBL (3HAKOCTE), MOPOMEHOe — 3T0 CMEeCh JbJa, CIHBOK, APOMATH-
IATOPOE, CAXAPA, 4 MHOILA M NHUIEeBLIX Kpacureneii. Yrobwl crenats
HANWTOK MHUOYYEM, B MMUIKOCTH DACTBOPHAIOT VIVIEKUCHRIH ras.

™y
{.[ ]) Catecs — 210 KOMDMHAITMA PA3JIHYHBIX BEIIECTE, KOTO-
- phle MOTYT GbITh PasieleHbL.

Kak moxa0 pasmeanuts cMecH. CMeniaeM jenesnsle OMHIKE ¢ TOPOoLI-
woM mesna. [oayuuTea caxecs (DOPOMIOK YYTEH CBETIEE, UEM JMENS30, HO
Q TeMHee Mena). Kak HaM OTIENHTE OQHO BEIIECTEC OT Apyroro?

1. I['PH OOMOITH MATHHETA — MEMEIHLIE OOIHAKH DPHAHIOHYT K MATHATY, 8 MEJ

OCTAHETCHA Ha MeCTEe.

2. I-[PH NOMOIITH BOALI — MEJN BCIOJBIBET, & MeTeln OCTAHETCH HA THE.

Bosemure gpe Dankn ¢ pogoll. B ogmoil
pazMelnaiTe HeMHOTO IeCKA, A B ADVTOH —
noxkey coan. Ilecok He pacTBOPHTCA,
KAk OB CHALHO BEl €r0 HHM PAAMSIOMBAIH. A COIL
pacmageTcd HA Melbualimie YACTHUKHN, KOTODLIS
HeJL3d YEHISTE (T.e. pacTeopHTea). Ho B obenx Dan-

kax OyayT cMecH.
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JIuMoHHET co (CMeCh
SMHMOHHON KHCIOTEL H
BOJRI) MOKHO PA3IeTHTE
OyTeM BLITTAPHBARNA.
H3 BHnAmero coka Boga
HCHAPHTCH, H OCTAHYTCH
EPHCTAILIE THMOHHOI
KHCIOTEL

IMYIECHOHHAA KDPACKA COCTOHT H3 BOJLL,
KATEeNeE MACTA, KPACHTEIA W XHMHUOCHHY

AMYILTATOPOR.
Vol
o
Maiiones — IMTAny4Hii HAODHTOK — 370 CMech
2T0 CHMEch MHIKOCTH (ApOMATHINPOBAHHAR
MACTA, YECYCA BOSA) H YIIAKHCIOTD TA3A
H AHYHOTO (ABVORHCE yraepoga). Muenso
HEeITKA. ras ofpasyeT IMIHOYYHe OVILEIPEKH.

Pue, 58, Bugel cMeceii

B METH.JIJI}FIJI‘H‘{ECRﬂﬁ NpOMBINIASHHOCTH AJIH [IPDHAAHHA MATEDH-
AJIAM BBICOKOI0 KAaYeCTBA CMEelIHBAIT PA3JIHYHBIE METANIBI, IIOJIV-
Had HX CMeCH — CILTABLI.

Henonsaya MaTEpHANE PA3MIHYHLEIX HCTOUHHEOE M HHTEPHET-DECYPCOB, V-
HAHTE, KAKHE METANIL CONE[KAT B cebe COMABEI CTANH, OpOH3LI, MEJIBXH-

x. opa, HHXPOMA, JATYHH, nobegnra. o8 9ero HaroTOBJAAKTCA 3TH CIIABET
Ize onn npuMerawoTea?

CTOANNHA U3 cMecH ABYX MM O0OJIBIIEr0 YHC/Ia XUMH-
HECKUX DJIEMeHTOB ¢ npeobiafaHueM MOTALIHYeCKHX
» KOMIIOHEHTOB.

™
({ '] Cniias — 0QHOPOAHEIH METAILIHYECKHH MATEPHAT, CO-
'\

BD]IP'I}EH H 3aTaHHA

1. Yto TAKOE YHCTOE BEI[ECTBOT

2. CyImecTBYIOT TN B OPHPOAE YHCTRIE BellecTBaT

3. IIpueegure npuMeps cveceil. Kak Hx MomHO pasgenunTs?

4. Boagyx — 4unCTOE BEIIECTBO HIH cMeck? A mopckan soga? Kak masmisa-
HTCH CMECH METANI0E?
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Ipaxrtuueckas pabora N4

I[IpuroToEIeHHe PACTEOPA CAXAPa H pacdeT
£ro MACCOBOH JOJIH B PACTEODE

O6opydosanue.

HMoeyda: mepuwill YuIundp, KOHUYSCKDR KOA0Q, CMEKAAHHOA NAI0YKD, Yail-
HOA JTON AL

Mpubopb: secbl, PASHOBECHBLE ZUPBRLL.

Bewecmea: caxapisil necok | Kyckosoil caxap ).

HucTpyrunua no BERIMGIHEHHI H TeXHHES De30IacHOCTH

BapemInBAHHE HA BECAX NPOBOJAT ¢ HCOOIBIOBAHHEM TAPLI. XHMHUECKHE BE-
IECTEA HEAL3IA NOMEIIATE OPAMO Ha HAINKY BECOB.

BapemnBaeMEIH DPeAMeT NOMENIAINT Ha JEBYI0 YAIIKY BECOB, & PAIHOBECHLIE
THPBKH — HA OPaBYHL

Brauane B3BEIIHBAIOT OYCTYI0 TAPY, OOTOM — TAPY C BELIECTEOM H IO DAIHO-
CTH ONPEIeIaoT MACCY BEIECTBA.

Korga macca rEpsk HadHeT OpROIMMATECE K MACCe DpPeiMeTa, HaOMOIAOT 3a
KAYAHHEM CTPEIKH [0 ¢ COBNAJEHHA C HYJSBHM YPOBHEM.

Korga paBHOBECHE SOCTHTHYTO, 3A0HCHBAIT Maccy H YOHPAIT pPA3HOBECHLIE
THPRKH B (DyTAAP.

HJacms 1. [Ipurotoenenue pacteopa (puc. 39)

1. OrmepaeM MepHMM DHIRHApoM 50 M Bogsl. BoiuBaeM BogY B KOHHYECKYH
KOJI0y.

2, YailHyo T0#KY CAXAPHOTO MECKA HIH KyCcodek caxapa (= 3,5 r) BelcenaemM
B ®OAGy ¢ BOOOI.

3. IlepememuBacM cTERIAHHON Danouxoil go monmEoro pacteopeHmns. [lomy-
TAEM DOACTANIEHHEIH BOJHEI DACTREOD.

OTMepETE Baefite sogy
MEPHEIM HTHHETPOM B KOHHYOCKYID
50 Mm BogEL. HOIAY.

Puc. 59. lIpuroToEnenie pacTBODAa

Haems 2. llponiseeHHe pacueTon

1. PaccunTniBasM MACCOBYIO SO caxapa B pacteope. Hanpuwmep:
obBeM BOAE B Koabe = 50 mm;
macca caxapa = 3,5 .
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Pemenne:
1) 50 mn (Boga) + 3,5 r (caxap) = 53,5 r (Bcero);
2) 3,5 r (caxap) : 53,5 r (sBeero) = 0,065 (6,5% );

3) Hnn cocTaBnfgeM TPOMOPIHED: a% = f,5.

OTeeT: MaccoBad JonA caxapa B pactsope — 0,065 (6,5% ).

_é‘ OnumneTe X0 BEIOOIHEHNA ONBITA, COEIAHTE BLEIBOM.

§ 21. PACTBOPUMBbIE U HEPACTBOPMUMbIE BELLLECTBA

¥ HEPaCTEOPUMOCTE.

Pacreopumocts | Xumuuecknii aaement | Meraaa | Hemerann
Epirimrix XHMMHAIBIE 3J1eMeHT Meraaa | Beiimeramnn
Dissolubility Chemical element Metal Non-Metal

Pacmseopumocems — 210 cHOCODHOCTE BELIECTE DACTBOPATHCH B
BOMe HIHM ApyroM pacrsopuTese. OfHHM BeljecTBa B BOJE XODOLIO
pacTBOPAITCA, APYTHE — JHINL B HeDOJBIIHX KOJHYecTBax, a Tpe-
ThH — BOODILE [OYTH HE PACTBOPAITCA. B Boge MOryT pacTBOPATLCA
TBEpALIE, KHUJKHe H Ta3000paA3HbIe BellecTBA.

Tlo pacTBOPHMOCTH B BOjE BCE BELECTBa Je/IATCH HA TPHU MPYIILL

1) xopowo pacmeopumste;
2) manropacmeopumote;
3) nepacmeopumbLe.

Ipumepsl XOPOILIO PACTBOPHMEIX, MAJOPACTBOPHMEIX W IPAKTH-
YeCKH HE PACTBOPMMEIX B BOJE BENIeCTB OAHEI Ha pucyHkre 60.
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Bemecrsa (pacteopumuie npu 200C)

E 1l 1 BOogHI
pacteopaerca 2000 r

B 1 1 BoORI
pacTBopaeTcH 2 1

Xopomo IlpakTHuecKH
ManopacTEODHMELE
PACTEOPHMEIE HEPACTEODHMELE
caxap THIIC xnoprg cepedpa (I)

E 1 1 Bogml
pacTeopaeTca 1,56+ 107

=5
by

Puc. 60. BemecTea pASIHYAIDTCA CBOSH PACTEODHMOCTLIO

Ha pucymare 60 nokasana pacTEOPHMOCTE EEIIECTB NPH TEMIEPATYpE
sogel 20°C. IIpegnomure yCIOBHA IIA VCHKOPEHHA H 3aMEeNIeHHA IPO-
LECCa PACTEBOPHMOCTH BEIIECTE.

AGCONITHO HEPACTBODUMAIX BELIECTB B MpPHpOIe

R e

Crexao, cepedpo, 30J0T0 — 3TO HPHMEDbl NPAKTHYECKH HE pac-
THOPMMEIX B Boje BelecTs (meepdbie sewecmsan). K HUM oTHOCATCH
TAKIKEe HepocuH, macno (wudxue seuwlecmea), raskl (2asoofpasHble
BeUleCmEa).

Muorue BelecTBa B BOJE DPACTBOPHITCH AOCTATOYHO XOPOILO.
IIpuMepoM TAKUX BelecTB MOrYT ObITh caxap, MeiHsll Kymopoc,
CIIUPT.

L
(l l] B ropsauem uae caxap pacTBopseTca OblcTpee, YeM B

XOJOAHOM, T. K. PACTBOPHMOCTEL caxapa B ropsadef
Bojae GOoaAbIIe, YeM B XOJOTHOM,

Pacreopsl, KOTOpEIE COAEPHAT MANOE KOMMYECTBO PACTBOPEHHO-
ro BelecTBa, YacTo HAJBIBAKOT pasdasferHblMu pacmaopami, a pac-
TBOPBL € BEICOKMM COAEDMAHUEM DACTBOPEHHOI'O BEIECTBA — KOHUEH-
MPUpoaablMuU.

Tar, 1% -uwiii pacrsop OpomMuaa Kanusa — aro paszdasieHHblil
pacmsop, a 32% -Helil — 9T0 KOHUEHMPUPOBAHHbLI pacmeop.
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‘ Pacmeopamu HA3BIBAIOT OJHOPOJHBLIE CHCTEMBI, CO-
{{ ]} CTOAIHEe H3 MOJEKY] PACTBODHUTENA M YACTHIL Pac-

b
- TBOPEHHOTO BeIeCTBA, MEMUY KOTOPLIMH IIDOMEXO0-

aaT GHsHYecKHe H XHMHYeCcKHe B3auMogeiicTBHd,

CDHEPH‘.‘.HHHE BeIIeCTBA B DACTBODE HACTO BRIDAMKAKT B MACCOBLIX
AOJAX HIH OPpOIeHTax.

Kakx MOMHO OODpejeInTs MACCOBYH) QOJI0 PACTEOPEHHOrO BemjecTsa?
Hanpumep, 8 100 r pacreopa cogepsnTca 2 r xmnopmpaa Hartpea w 98 r
BOJALL. JHAYHT, MACCOBAA A0JA PACTEOPEHHOrD BEIIECTBA, HANPHMED XIODH-
na HaTpHA, B Bojge pasua 0,02, mmm 2% .

ITpoBegem HecKOMLKO HeGONLIINK OORTOE H BHEMATEILRHO NoHAGTIONA-
Q &M 3a NpOIectaMi, KOTOPEIE MTPOH30HIYT.

Onwem N 1

1. HaceinwTe B cTAKaH © BOAOH TOMKY CAXAPHOID NECKA H pasMemailTe ero.
Uro npoHcKoAHT ¢ KpYyIHHEAMHE caxapa? MosHo 1M cKa3aTh, YTO CAXAPHEI DecoR
neues (monpobyiite Bogy Ha BRyc)? Hamennnca an neer sogm? Iorepana nu oHa
OpO3paYHOCTE T

2. IlponeauTe CNATKVIO BOJY CKEO3E OyMma:kHEEH (uierp. [HonpobyiiTe ee Ha
Brye. OumcTHIACE M BOJA OT PASMEIIAHHOrNC B Heil caxapa?

Onwim N¢ 2

1. HacenoeTe B CTAKAH C BOOOH 4allHVIO J0MKY OPOMBITOND PEYHOTO DECKA M
pasmemaiiTe ero. IIponcxoanr O 9To-nmudo ¢ necudHKaM® B Bojae? HameHHIHCE
JH OBET ¥ NPOSPaYHOCTE BOXALIT

2, MpouesuTe BOOY C PEYHLIM NecKOM 4eped OyMamuul guasTp. OunmaeTcs
JH BOSA OT PEYHOND DECKA ¢ DoMOmbo deanTpa?

Onwm N 3

1. HacmneTe B CTAKAH ¢ BOAOIH DOBAPEHHON COJMH H pasMemaiTe ee. Uro
OpOHCKOANT ¢ KpucTannamu coan? Ommn  newesanor. Ho newesna an coas? (Ilo-
npobyfTe Bogy HA BEyc. OHa conemas. Conks He HCYesdna, HO CTANA HeBHAuMa. Ona
PACTEOPHIACE. )

2. MponycTHTe BOAY CKEOSE (EALTp. Ha ¢uaerpe HHYero He ocegaer, a Boga

ocraerca comxenoil. Ilouemy?

Buisod: B onerrax Nel u Ne3 caxap ¥ collb CTAHOBATCA HEBH-
AMMBIMH, TO €CTh PACTBOpHIOTCH. B OOBITE € PEUHBIM IeCKOM BbI
HADJIIOMAMH, YTO NeCYMHKH NAJAKINT HA JHO CTAKAHA M JIEMAT TAM,
HEe M3MeHAACh. Bhl NpONycKany Boay cKBoab uneTp. Boga npoiwia
CKBO3b HErO, a Iecok ocrajica Ha dunerpe. Ha 2T0ro olbITa MOMHO
CAeNATE BLIBOJ, YTO [IECOK HE PACTBODPHETCH B BOJE.
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Onoem N 4

1. IonpofyiiTe pACTEOPHTE MINHY B 3yOHOR nmopomox. YacTHUL 3THX Be-
mwecTs GyIyT NAABATE B BOAS, KOTOPAS CTAHOBHTCA OT HEX MyTHOH. Ecan garw
BOJE DOCTOATE, SACTHIL! IMIHHE M 3¥y0HOIO NOPOINKA ocagyT Ha ano. IIpn esban-
THBAHHH BOJALI OHN DOZHHMYTCH, 4 DOTOM CHOBA ONYCTATCH.

2. [TponycTHTE MYTHYVE BOAY deped OyMamHabi qasTp. Boga cramer gaucToi
H NpO3paYHON, 8 YACTHOE! IMTHHEE H 3VOHOTO DOPOIIKA OCTAHYTCA Ha (MHIBTRE.
J3HAYHT, BTH BEMIECTEA, KAK H NecoK, He PACTBOPAIOTCH B BOJE.

Teneps BBl caMH MOMETe B3fAThH JOO0€ BEIECTBO M IIPOBEPHUT,
pacTBopseTcA OHO WIH HeT. EciM YacTHOLI €ro B BOAE CTAHOBATCH
HeBUAHUMBIMH M BMeCTe ¢ Hell HpoxoiaT uepes (GUILTDP, TO 3TO pac-
Me0pUMOe BeLLECMED.

Ecin yacTHObl IIABAIOT B BOJAE MM OCEHAIOT HA JHO H 3ajgep-
MUBAIOTCH (PUILTPOM, TO 9TO Hepacmeopumoe seuwecmeo. Boja, B
KOTOPOH pacTBOPeHO Kakoe-HHOYAL BeN[ecTBO, Ha3BIBARTCHA PAcHL-
GOPOM.

MeTanne HemeTanner

Pue. 61. 'pyonel XEMHYSCKHX 3J8MEHTOR

Meranns: ¥ memerannsi. B npupoje npocreie Benjecrsa (xumu-
YECKHEe 3IeMeHTh) MeldT Ha MeTALILl ¥ HemeTa/nkel (puc. 61, 62).

METANNbLI

BOOOPOO| ¥TMEPOL

Pue. #2. MeTanasl H HEMETANIEL
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K memannam OTHOCHATCH BellecTea, odiagaiolipe BRICOKOH Terr-
J10- M AJIeKTPONPOBOAHOCTEI0, KOBKOCTBID, DJeCcKOM M ApPYVIHMH Xa-
PAKTEPHBIMK CBOHCTBAME.

Hememanisl — XUMHYECKHE 2JIEMEHTEL ¢ THIHYHO HEMeTALIHYE-
CHHMH CBOHCTBAME.

BenomunTe, 4To MEI HAILIBAIH 3IeKTROIPOBOSHOCTEI0 B GreckoM. [Ipn-
BEIHTE NPHMEPE! HCOOJLIOBAHNA B OLITY M NPOHIBOJCTBE METAJNIOB H
HEMETAII0E.

BD]’.I'[]H'BH H 3aJaHHA

1. AKBADHYMEI HENLEA SANOMHATE BOJOH H3-MOJ KpaHa (0HA JOMHA OT-

9 CTOATRECA HECKOARKO AHeil). C uemM 3T0 cBR3aHo?

f 2. PaHKH, OPpOMBITEIE BOAOI, B KOTOPYVE OLIIH NOMENIEHE CepedpAHLIe H3-

OeJIHA, 38NEAT OucTpee. [louemy?

_é. 3. Boaga, KOTOPYI0 MEl € BAMH HCOONEIVEM Ka:RIBI IeHE JOMA, 00 3TOMD
OPOXOAHT PASMHUHEIE MeTOAEl 0uHceTKH. HafiiuTe B cOpPABOYHHKAX, KAK
H gayeM ouMmawT pogy. OfLAcHHTE, DOTEMY MOJE3HO OHTH OUHINEH-
HYH BOLY.

4. HacTeHkax YaANHHKOE DEPHOIHYECKH 00paA3yeTCA HAKHIOE. UTo 0HA Ipem-

crapnser codoit? I[Ipegnosure Bam coocod HEDABTEHHA OT HAKHIH.

Hpaxrtnueckans pabora M5
Bmigeaenne semects. Beigeaenne yrIekHCIore rasa H TemliE

OGopydosanue U SCUWECMEN; OZHEYNOPHAR Nocyda ¢ 2ayfokuM KOHUNeCKUM
drom, gecsl; 20-30 zpammos He2AWEHOI UIBECHIU, CMAKAN 8006,

HucTpyrnua mo TeXHnEe Ge30NacHOCTH

IIpr KOHTAKTE HErAMIEHOrD MATERHANA C BOAOH NPOHCKOAHT GYPHAR PeAKIIHA,
OpH KOTOPOH BRIOEAASTCA GOILIIOE KOMHYSCTED YINEKHCIOro TA3A H TEIIA, I03To-
MYy HeoOX0IHMO cofInJaThE TEXHHKY De30NACHOCTH.

IIpE npoXoEIEHHN JAHHOH XHMHYECKOH PEAKIUH BEIIENAETCH KOJIHYECTBO
TENN4, KOTOPOro JOCTATOYHO OIA TOro, 4To0Bl Bojga zakunena. Bam nomagobarca
CRegcTEA 3AMTHTEL:

1. Oury — 08 3AaI[UTE TJIA3 OT NONAJAHHA B HHX KANeNh OKMCH.

2. PecnupaTop — AAf SAIMHTE ALIXATENLHEIX OPraHOE, TAK KAK B BOZOyXe
ofpasyerca GONRIIOE HOIHYECTREO ODAPA, B KOTOPOM OyAVT HAXOOHTLCA MEIKHe 4d-
CTHILEI HIBECTH.

3. IImoruan ojemaa M PeaMHOBEIE DepuaTKE, OpH stoM palouas ofgexcga
OONAHA HMETE JIHHHEE PYKABA M IITAHHHEL.

Hoafupas eMEOCTE A8 OPOBEISHIA ONLITA, HYHHO YUNTEBATE, 9T0 MATEPHAT,

H3 KOTOPOre OHAa COeJaHA, A0IMHEH BLRIEPMHHBATE Temnoeparypy 200-300°C -
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HMEHHO TAKOH DOKAZATENL TEMISPATYDRE GVIYT HMETE YaCTHIE H3BECTH IPH €8 ra-
mennn. [InacTMaccoBas EMKOCTE AJI8 3TOTO He NMOJOHIET, A BOT METALINYECKAS —
BnonHe. FacHTe H3BecTR HeoOXOOMMO HA CEEJKEM BOZAVXE MIHM B DOMENIEHHH C
XOPOIeH BEHTHIANHEH.

Hacme 1. purorosnenne pacteopa (puc. 63)

1. HacrinaeMm E DOCYAY HETALIIEHYE) HIBECTh.
2. BonkeM BOOY B DOCYAY © H3BECTLIO.

Boaa k [ap

Heramenas HIBECTh lamenan M3BECTE

Pue. 63, lIpuroToBnente pacTEOpPa

Jaeme 2. Habawaenne 3a 5KRCOCPHMEHTOM

1. C paccroaHana noHabIOIaeM 38 XHMHYeCKOH peaKIHeH BRIZeNeHHA yIJIe-
KHCIOTG rasa (IpoNcXOJHT BCKHIAHHE MACCH, BRIJeNfeTcH nap, ofpazyerca ad-
EKET KHIeHHA ¢ OONBIIAM KOIHYECTBOM NYV3LIPLEOE).

2. Ilocne npeKpalleHHA XHMHYECKOH peakIHe (OTCYTCTEHE NYV3LIPLKOE B pac-
TEOpPE) OPHTPOHEMCA NANBIAMH E CTEHKE cCOCyZa. ¥ OeJHMCH, YTO OHA HATPEIACh
(athdieKT BRAENEEHA TEILIOBOH JHEPTHH).

3. Sanumem ypaBHEHHE PEAKIINHI

Heramenas ussects + Bojga = rameHas M3IBecTh + Boga +
+ ¥rIeKHCIBIE ras + Temro.

Hafiamdenua: HIBECThE PACTEOPASTCH, BRIASIAKTCA VIVIEKHCILIH ras B TEemao.
Bugod: IpHIHAKOM XHMHUYECKOH PEAKIHH ABIAETCA BLIJIEISHHE YIIEKHCIOND

rada B TeILIa.
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§ 22. NPUPOOHBLIE N NCKYCCTBEHHBLIE BELLECTBA

HEIX BEWECTE 0T WCKYCCTEE
ECKWME BELlECTRa.

CHHTETHEA Mumeran godasra
CHHTETHEA Taramaslk KoCna
Synthetic materials Food additive

Mepr yite sHaeMm, 4TO Bee, HMTO OKPYVIKAET HAC, COCTOMT H3 Be-
mecers. Cyieersyer GecuucieHHOe MHOMECTBO BetecTs. OMHN U3 HUX
BCTPEHAIOTCH B Opupoje (301010, Ok, BOJA, Melb, JHEJes0, riinuua,
ApeBecHHa, BOSAYX), Opyrue UPUIVMALH B CO3LAMM Jiogu (iact-
macea, pesuna, gapdop, crexno). Ipupodusie sewecmesa — 1o To,
HTO CO3MAHO NpUposod. OringHUTech BOKPYD! BeCh UBOTHLIN M pac-
THTENLHLIH MHD — 9T0 NPHPOIHAS OPraHMKA. ¥IoJb, Hedrs, Topd —
aTO TOME LHIPUPONHAH OPraHuKa.

Pasgsurie xuMU4ecKoll HAYVKH [AN0 BOSMOMHOCTL HOMAYVUHTE HC-
KYCOTBEHHLIM IIYVTeM BEMIECTEA, KOTOPLIX B IPUPOAE HUKOTLA He OBLI0.

Hacrosamui +B3pEIE» XHMHYECKHMX SHAHHN npomzomen B XIX eexe,

'E'ﬁ', HOTGA HAYYHIHCE HCHYCCTEEHHEIM OVTEM DOIYUATE KPACHTEIM, AVINH-
CTEIE, NEKAPCTEEHHEIE B MHOTHE JPYTHEe BEIecTEA, KOTOPEIX B NPHPOgE
HHKOTIA He DLELI0 H ORITE He Mormnol

Heryeemeennbimu HASBIBAIOT BELECTBA, KOTODHIE IOJNYYEHEL B
peayiabTatre nepepaforki npuponHsix seniecrs. Hanpumep, caxap,
DeHsHMH, pacTHTeJbHOEe Macho, menak (puc. 64). Keura tome ApiA-
ETCH HCKYCCTBEHHBIM TEJI0M, IIOTOMY 4TO OyMAary, Ha KoTopoil ona
HALEYATAHA, H3TOTOBMUI YeNI0BEK.

Cunmemurka — 910 TO, MTO CO3LAH0 YEJI0BEKOM B J1aDOPATOPHBIX
yenosusax (puc. 65). K ueit orHocaTes cMHTETUHeCHHME THAHM, U3
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Caxap EBenznn MMMenx

Puc. G4, HeEycoTBEHEEIR BEIIECTEA

CunreTHueckue CTHpANEHEIE TOPOMIKH IlnacTtmacca
THAHN

Pue. 65. CHHTETHUBCKHE BENIECTEA

HOTOPLIX BT NOBCEJHEBHVI) H CIIOPTHBHYVIO OJeXIy, CYMHKH, TY-
PHCTHYECKOE DEDF}F,ILDBE_HHE H MHOI'OE OPYIoe. JTO BCEe BHJLL [LJIACT-
MACCHL H PDe3MHLI.
1. Kagyio ponks MOTYT OKA3&TE HCKYCCTEEHHEIE MEXA B OXPaHEe PEIKHX
o Hedesammux BEA0B KHBOTHEIXT 2. Ho xaxkpx maTepnamos moayaamT

miacrMacce? 3. B weM npeHMymecTBO NIACTMACCOBRIX H3felHI mepem
OEPEBAHHBEIMK ¥ METALIHYECKHMH?T

BD]'.I]_]D{‘,LI H FaTaHHA

1. Yem 0TAMHANTCA IPHPOSHEIE BEIIECTEA 0T HCKYCCTERHHRIX?

2. YTo HYIKHO 3HATE 0 MHIEBLIX fo0aBxax?

3. MMoueMy DHIEBRIE TODABKH MOTYVT BRISBIBATE V HEKOTOPRIX Am0gell am-
nepramw?

4. Paagesnreck Ha 2 rpynnel. OgHa rpynna JodsHa pACCKASATE 000 Beex
MPEHMYINECTEAX HCKYCCTBEHHBIX MATEPHATOE, 4 APyras — of HX Hemo-
crareax. IIpn mogroToBKe K 3AJaHHID HCOOALIVHTE JONOTHHTEIBHYH

IHTEPATYVPY.
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§ 23. CUHTETWYECKWME MATEPWAJbI B HALLEW YXU3HW.
BE3OMACHOCTb UX UCNOJIb3OBAHUA

WMMaKOT CHHTETHYECKHE

5
E
]
-

IHWA CHHTETUYECKMX MaTepuanose

Jaopoeoe nUTAHUE Harypansusiii npoayer
Majigaxsr Taram Taburn anin
Healthy ealing Organic food

B OplTy MCOONALAVETCH MHOMO HI3MeIME M3 IIACTMACCEL. JKOJIO-
ruvecks Doslee MHCTBIE IAACTMACCHL HPUMEHAIOTCH B MEIUIlUHe, B
HBroToBJIeHuH nocyiaskl. Ho ecniy nnacTMaccoBele M3NelHHd He LIpej-
HAZHAYEHL! I/ XPAHCHMS IHINEeBLIX OPOIVRTOB, 3HAYMT, OHM MOI'YT
COAepHKATE TOKCHYHBIE BelnecTBa (puc. 66).

" “.a

_
““'ﬂ"»-.:o-:ﬁ-ﬂ-ﬂwﬁ

e

Puc. 66. ITocyasa, HArOTOBNEHHAN HI CHHTETHUECKNX MATEDHAIOER
Copocure ¥ BIPOCJARIX, BCH O NOCYAA HA KYXHE HCOOIRIYETCH N0 HA-
SHAYEHHIO. YT0 3HAYUHT «HCOONLIOBATE NOCYAY 0 HAZHAUSHHIOH T

K cpencrsaM ObITOBOH XHMHH OTHOCAT MOMIIHE BelecTBa, Ipe-
OAPATEL A8 XUMHYECKOH YHCTKH ofedIs], yXola 3a Mebe/kio, momua-
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MM, YHCTKH HOCYILL M CAHTEXHHEKH, OKPACKH NOMEMIeHHH, cpelcTBa
DopbLOLL ¢ HACRKOMBIME M IPEI3YHAMH, KJIeH, Je3HH(UIHDYIOLHE Be-
mecTsa (puc. 67).

-

MEIND

Pue. 67. Cpepersa GRITOBOH XHMHI

J¥EHAR NACTA

“| AVEHAS MALTA

E E

k s HaiguTe B CNpaBoYHUKAX AW WHTEPHET-pECYpPCax, WHGOPMALWID O TOM, HaK
Koypa BaHaHa MOMEeT 3aMEHNTL 0BYBHOH Kpem.
»
CJleII,}TGT SANOMHHTE: JNI00LIe XUMHUYECKUE BelecTBA
= ({ ]) cHafiKaloTes HHCTPYKOMed 0 MX IPUMEHEeHHID o
- XpaHeHHID, KOTODYVIO HeodXoguMo cobIogaTh.

Beaonacuocts npoaykros nuranua. Cerogusa Ha NpHIaBKax Ha-
IMIHX MArasuHoB 0OJbLIOE KOJH4YecTBO npoaykros. He seerga mam
JIerko paso0parbcsa B KadecTse npoaykrta. OOHHMM H3 DOKasareseit
KauecTBa M OezomacHoCTH A01A yrnorpebileHus ABIAETCA TO, KAKHe
nuiesbie 4o0aBKH COAePIKATCA B TOM MJIH MHOM TOBape.

" ({ ]] Byusa E oanauaer sEpponas, a uudposoil wony -
£ XAPAKTEPHCTHEA NHINeBOH HoDABKH K IDPOIVETY.

HaiianTe B mETepHeTE TAOMHOY BpeIHBIX NHINEBHX gobaBok. PacneuaraiiTe
e Ha annfomuHoM nucre. IIoBEechTe B KYXHEe HA CAMOM BHIHOM MecTe. Ha-
ferailTe NPOAVETOB OHTAHUA ¢ TAKOH MapEHPOBKOH!

BanMaTensHO
PACCMOTRHTE

¥ IPOKOMMEHTHRYHTE
pucyHOR 68,

Pue. 8. s Annernrarils am Gyprep?
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Heryeersennsl rayramar: rae o ecrs? E 621

Nanuwa BLICTPOro NPUrOTOBMNEHMS Yuncel, Cyxapuki NakeTMpoBaHHbIE

BynsoHHsIE KyBiKm,
Na¥eTWPOBaHHLIE NPUNPaBk

g Epa e mectax BoicTporo obony#MBaHUA

Kondaca, cocucen

'Q é’

Pue. 69, B 2TUX NPoAVETAX Yalllé BCETD BCTREYAETCA
rayraMar Harpua (E 621)

Tlokynas kaxoH-I1H00 OPOAYVET, HYIMHO H3y4YaTh ero cocrTas M,
ocobDeHHO, KAKHe NHINeBkle nobdaBrn ObLIM HenonbaoBaunbl. He Bee
OHOIeBLle T0DABKHM ABIAITCH MNOJMe3HLIMH. YpesMepHOe HX VIOTPE-
foeHHe OMACHO OJIA 3J0P0Bb.

dofaska rayramar "Harpus — E 621 — obnapaer

[l ‘]} Paceramure apyrum! Cunmemuseckas nuuiesas
morxcuteckumu ceotiemsamu (puc. 69).

Kar uacTo BRI moxynaere RapTodelsHEe MHICE, KHPHENIKH, Jammy Obl-
crporo npurorosileHna? Yro saM memaer oT HEX oTHA3ATRCAT Ilogymaii-
TE, HeM MOKHO 3AMEHHTE JAHHEIE IPOIYVETLL

Ilpu seifope OpogvHTOB HYKHO Takme obpaujartTs BHUMAHUE
HA COJEDIKAHME B HHUX IeHeTHYeCKH MOJU(pHIUDOBAHHEIX 00beK-
rog (I'MO), nonyuYeHHbLIX M3 MEHETHHECKH MOJH(PUITHDOBAHHLIY Op-
raHMU3MOB — PACTEHMI, JKHBOTHEIX HJIM MHEpooprauuamos (puc. 70).




ke NPOAYKTE! L BOEM0 ABMRIOTERA MEHHO-MOAADHLADOBIHHBIMA

Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ
@k m
Kaprodens. Coexna Com Puc Tuamma Towmat Kynypyaa
Kk pacnosHaTe npoaykTs  TMO W Bea Hix

0000 MU HuLLREN  HEITM

MM-CROWM ¥ RPYETE BT HanopTHER NpooyETE MpoiyeTs C CosasM Ha ynakoees NpooyEToe,
NpARANYR opay, o NoMETEA eHaTypanhHDe HOMUEHTRATOM M MHOTAMA MPCUBRIIME CODTRETCTRYICW] 0
OAWHARGELIA paImEp WOFYT Cogepsars MO, fofaniama £, ciopee Boen,  cepTathuralnio, NpoMssoiMTenk
W ONnG OCTROTCA CEERMMM A NeMETHE « 100% HaTypansHos nmemrl‘h'l’o MOHET NOMECTHTE GO0IHAUEHKE
TEPAHTHEYET W OTEYTCTEME aHE CoaepemT [MOs

Pue. 70. IIpoayKTel, KOTOPLIE MOTYT cogepixars TMO

PaccmorpuTe BHHMATENRHO M npoaHamnaupyiiTe pucysok 70. Iocra-
pailTech 3AOOMHHTE 3TH KOZUDOBKH (MKeNaTeILbHO HOKYIOATE IPOIVETEI

DE3 3THX MHINMEELIX To0AROK).

BD]’I]_]DBH H 3aJaHHA

EE 1. Yro 3HAYMAT CAOBOCOUETAHNE +3fopoBoe nuTannes? Ilouemy uenomen
JOMMEH NPABHJILHO MHTATECH H £CTEh TONBKO SA0POBVI0 DHOTYT

2. Toe 1 B KAKOM BHJe HY3HO XPAHHTE CPEACTEA InA yOopkH moma?

i 3. IlopgroroBeTe Boce, JOKIAL O 3A0POBOM MHTAHHH.

§ 24. MHOFOOEPA3ME ABNEHWA B NPUPOJE

AW NPMPOAGL.
ABNEHWA NPUPOALI.

T
=

ICWAHIATE

fAsnenne npupoast
Tadurar KYyOLLABICED
Natural phenomenon




Bul yite suaeTe, 4TO OKPYHAIIIAA HAC IPUPOLA NOCTOSHHO H3-
mensaercda. Bee npouecesl, NpoMCXOAALIHe B Hell, HASLIBAIOT AGAEHL-
Ami. Mupy opHpofkl CBOHCTBEHHBEI MHOMHE SBJICHHA.

Pasnuualor ¢husuueckue, xumuieckue, OUOADZULECKUE, MEMEOPO-
Aozudeckie W Ipyrue asnenud (puc. 71).

Pue, 71. Muorcofpasne ABIeHHI DPHPOILD

_é. Ilepenecure B Terpagk pucyHoE 71. IIpouwras Texcr naparpada, gomH-
IHTE K KAMRA0OMY H3 ABTeHHH DPHpOIL IpyrHe npuMepnl. Hapueyilte B mamgon
KPYHOUKE [I0 0JHOMY H3 ABJISHHH OPHPOALL.

B noscegHeBHOR 3H3HHM MBI IIOCTOAHHO CTANKHBACMCH € (PUIL-
YeCKUMU A8AeHUAMLI, HAIDHMED TAHHHEM NI 3aMODAMUHBAHHEM
abga. YenoBek KUBET B MHUDe Menao6blX, C6eMOBbLY, 38YKOSbLX,
AACKMPUHECKUX B MazHUMHbLX sAsienuil. Hanyuyenune csera Couas-
meM U 3Be3gaMH, pagyra, noaspHoe cugHue, sarmenmus Conuia u
JIyHbl, BCOBIIIKH MOAHHHA, CBeYeHHE HOYHLIX MHBOTHBIX — ApPHHI
NpUMED c8emoanX deaenuii. Mul He cMOMEM MOCMOTPETE TEJISBHIOPD
HJIH BOCIOJbE3OBATECH KOMILIOTEDOM 083 adek MPULEecKux Asienuil, a
KOMIACOM — De3 MazHUMHbLY.

IMenue nrTui, MypyaHHe pydYeHKoB, lIejecT JHCTLEB, 3BYE I'DO-
Ma, PhIMAHHE 3BePA — 9T0 38yKoeble asrenun (puc. 72). Bea nux ne
oboiiTHee B oRpymmawneM mac mupe. Ilpegcrasbre cebe mubHo Oea
apyra. 'poM H MOJNHHME BO3HHKAIT OJHOBDEMEHHO, HO BCHLIIIKY
MOJHHH MBI VBHIMM IIpeie, YeM VCJLIIIHM PAcKaTbl rpoma. Cro-
poOCTh 3BYKA B BO3AYXe IOPASL0 MEHbINe CKOPOCTH CBETA.




Pue, 72, ORpymAKIINE HAC MHP EHBOH OpHpOALI Gorar
pasHo0DpaAIHEIMHE 3EVKAMHE

PaagenuTeck HAa HECKOJILKO IPYIN +HCIOJIHHATENeH spyKoBs., Bocnponase-

OHTE: SEYKH ABICHHH NPHPOAE! (BeTep, II¥YM BOIL H Ap.), paboThl Mexa-

HHYECKHX IPEIMETOR (CTAHKOB, MAIIHH, CAMOJETOR), MYSHKAILHLEIX HH-
CTPYMEHTOR; 3BVEH, BOCIPOHABOIHMEIE [IEBIOM; 3BVEN, H3TABAEMEIE JKHBOTHEIMM.
IMogymaiiTe, yeM OTIHYAETCHA SEVE OT IyMa?

Obpasosanue HedTH H OPHPOSHOrO rasa, yOiH H IIKOJLHOTO
MeJa OPOMCXONHI0 B peayibrare xumuieckux ssnenuii. OHM cBH-
3aHLI ¢ OpeBpalleHHeM OLHHUX BeulecTs B gpyrue. Tax, Bo Bpemsa
OPHTOTOBIEHHA TOPTA HJIM ODHPOra MbI [I0J AeificTBHeM TeILIOBLIX M
XUMHYECKHUX HBIeHME moayduaeM ua zabopa npoiykTos adCoJnTHO
HOBOE COeiHHeHNe,

Ilperenne, AOJAOHONIEHHE, JAHCTONAN YV PACTEHHH, COAYKA,
MUHBKA, MUTPAIHH ¥V MUBOTHLIX — [IPUMEpbl OULOA0ZUYECKUY A8Je-
Huit (puc. 73, T4). B remuoe Bpensi CyTOK Opexpaliaercsa akTHBHANA
MH3Hb JHEBHBIX HUBOTHLIX. HouHble, Ha000OpOT, BEIXOAAT HA 0XOTY.
Iro DUONOTHYeCcKoe SABJIeHUEe,

b Gabouykv MoOHapX — OOHWM W3 Camblx Kpa-
CHMBLIX CYWECTE — AEMOHCTPHPYHOT APKOe
COBAMHEHHWE DPaHMEEbIX W YEDPHLIX LBE-
TOE. OHW M3BECTHBI CEOMMM MHUTPALMAMK

{puc. 73). KoHeyHo, oToenkHan Gabouka HWKOTOA
HE COBEPLWANa NONHOE NYTEWECTEME ANHHOR B
3200 wvnomeTpos. Ho HECKONBKO MOKOAEHWA 3a
rog, 8 obuweid cymme cnocofHel NpEOAONEBATE Ta-

HOe paccToArMe. OHM yacto scTpevaroTca B8 CLUA,

Pue. 73. Murpanusa
Mercvke m Menaneszun. fafouer MOHADX
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Pue. 74. llpeTeHREe PACTEHHHA M DOMKISHHE NOTOMCTEA V HHBOTHEIX — CAMEIE
YOUBHTEILHEIE ABJICHHA B MHDPE IPHPOLED

B peayasTare pocra GoD0oBRIX KyIRTYD (ropox, dacoas, Kiesep) B
noupe o0pasyTes A30TCONepaliue coeaquuenus (pue. 75). 910 pe-
SYJILTAT B3auMOJeHcTBHA DHOJOMHYECKHX M XHMHYCCKHUX ABJICHHIM,

Pue. 75. KHopan GofoBrix — snafopaTopHa+ DPOHIBOACTES A30TA

Brinagenue ocagKoBs, IBHMKEHHE BETDA, H3MeHEHHE TeMIepaTy-
PEL ¥ NABJICHUSA BO3AYXA — PE3yILTAT MeMeopoloZULecKuy a8aenuil.

Apnenusa UpHpoabl B3auMoOCcBA3aHLl Mexay coboit. Ilocae cuab-
HOI'O [JO3AA BHOBBL NPOrIAJBIBAET COJHIIE, MOMHO VBHIETE DALYy
(cBeroroe aApenaue). BoobimiKkM MOJHHKM BO BPEMSA IPO3LI — 3TO 30€k-
mpuveckoe Aslenue, A PACKATEL IPOMAa — 38YK080€,

Bon PCEI H 3ATAHHA

1. Ha3oBHTE METEODOIOrHYECKHEe ABNEHHA, HAGMIONAeMEIE B SHMHHE ME-
CHAIEL.

2. BcooMEHTE, KAKHE VIHEHTEILHEIE NDHPOIHLIE ABIEHIA BCTPEUYAKITCH B
BAINEH MECTHOCTH.




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

§ 25. B MUPE ®U3UYECKMX U XMMUYECKWNX SIBNEHWIA

KHX ABNEHKWAX.
ECKME ABNEHWA OT XHMMMHYE

Muznueckoe ABIEHNE XumMuuyeckoe ABIEHHE
PuzHKaABEK KY0bBIbICE XHMHANBIE Ky0blAbICH
Physical phenomenon Chemical phenomenon

TlouTn BO BeeX TejlaXx M BellecTBAX NPOHCXONAT uauLecKue u
XuMUYeCKUe ABICHUS.

JlbauHKA, BRIHYTAA M3 XOJOMNIE- -
HHMKA, Yepes HeCKOJBKO MHHYT Ipe- A
BpaTHTCH B BOoAy. [IOMECTHE CTAKAH C e R
BOJOH HA MOJOKOHHUK M 3AKDHIB €ro
CTEKJAHHON KpBINIKOM, Yepes Hero-

TOpOe BpEeMS Mhl VBUIMM KalelbKu ’ nnagneme

HAa BHYTpeHHeH cTOpoHEe KpbImKH. A < __(wamseckos aenenve)
ecan viepeM KpBILIKY €O CTAKAHA, TO |

yepes HeCKOJLKO AHeil Boja McueaHeT Pue. 76. Pusnueckne

u3 Hero cosceM. OHa NpeBPATHTCH B 1 FIMTHECIE SIREL

BoasgHoi nap. Ho upu Beex HaMeHeHHAX Boja ocraHercd Bogoit. ITpo-
HeCcekl B NPUPOJae, OIPH KOTOPEIX MeHATed GOpMAa B COCTOAHME Te,
HA3BIBAWTCH usuvecikumu asrenuinu (puc. 76).

K duanyecKuM ABICHMAM OTHOCHTCH I[JIABICHHE METANIA, TAA-
HHE CHEra, HCHApPeHHe BOJLI, 0DpasoBaHHe CHEeMHHOK, 3BYVK BaphiBa,
CBeUeHHMEe JAMIOYKM, HAMeHeHHE [IBeTA BeLNIeCTBA, BLIJeIeHHe TRILIO-
ThL M Ip.

B onpegeneHHbIX YVCIOBHAX TeNa H BelLIeCTBA MEHAIOT LBET H
3a0ax, BRIAEMAKT TEII0 U CBeT, T. €. NPOHCXOANUT IPeBpPAIIeHHe 0J-
HHUX BelecTs B Apyrue. Takue Npoleccsl HASLIBAIOTCH XUMUYECKUMU




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

Asienuamu. K num oruocares roperne cseun (napadguu szaumopeii-
CTBYET ¢ KHCIAOPOAOM), IHHeHHe TPABLI (ORHCICHHE OPraHUYeCcHHX
BELIECTE KHCIOPOLOM BO3AYVXA), HePEBADUBAHNE NUIH B JeNIyIKe 1
KHIIeYHUKe, cucanme moaoxa (odpasoBanue MoON0uHON KHCI0TEI) B
apyrue.

Tonosra cnuuku He naxuer. Ho eciu oHa 3aropuTed, TO MOSBAT-
cf pesKMil samax. 9T0 TOMKE IpHMep XHMHYeCKHX ABJIeHHH.

AR YUAMLU.
Ilpu pabore ¢ XUMHYSCKHMH BeIIeCTBAMH HeoOXogu-
™ mMo cobogars npasuiia 0e30nacHocTy,

b
({ ]] XHMHYeCKHe ABJIGHUHA HAJLIBAKT XUMUYECKIUMU pe-
»

Kak npuroTosnTh aumonan ceoumMu pykamMu? (OGAsaTelnno DOIpocH-
0 Te MOMOIIH ¥ CTAPIINK.)

Cocmas nopoga

1. Coga numesan — 30 r (Tpy dalHbe JOMKH).

2. Kncanora anmorHaa — 60 r (mecTs dalHEIX JOEER).
3. [Tyapa caxapuaa — 50 r (DATE YAHHRIX JOEEK).

Howazosas uRcMPYKYUR

1. [TogroTOBLTE CYXYH EMEOCTE.

2. BacmIneTe B Hee cOAY B AHMOHHYID KHCJIOTY.

3. CuemaiiTe HHrpe HeHTE. PACTONKHTE 00DAZ0BABIIVIOCA MACCY M0 COCTOSA-
HHA NOPOIIEA METKOH (hpakmiH.

4. obasere caxapayvio oyvapy. llepememmaiiTe eme pas o DOJIYYEHHA OJHO-
pPoIHOH MACCEHL.

3. IlepecrneTe NOIYYEHHEI TOPONIOK B CTERIAHEYE €MEOCTE © II0THO 34K PEI-
BaIeHcH Kpemkoil. Heraterwno eMEocTE noMeTHTE HagnHcein « [IMTHITVTHA.

Cocmas nanumia (I nopyun)

1. Crakan oAl (cOKa, MOPCA H T. 1.).

2. lIparoroenennuil nopomor — 20 r (gBe valiHBIe JTOHEKH).

3. B crakan ¢ Bofgoll o0aBRTE DOPOIIOK B Xopomo nepemematite. Kpreramner
NOPONIEA BECTYVIAT E PEAKIIHIO ¢ JKHMIKOCTEI, IOCTE Yers NponzoiierT BEIeIeHHe
YraexkHcaoTs (pue. T7).

Puye. 77, llpuroToBneHNe THMOHATA




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

BDI[]]DBH H 3aTaHHA

1. OnpeagennTe, KAKNE H3 DePEYHCIEHHEX ABIEHHH OTHOCATCA K XHMH-
YEeCHHM, & KAKNE — K (MHEHYECKHM: HETOTOBJIEHHE CTAKAHA M3 CTeK-
Jla, Y30PE! 3MMOH HA OKHE, IOMEITeBIIH IMCT, IPHTATHEAHNE Heleia
MATHHTOM, HEMOTOEIEHNE M3 NAPANHHA NIACTMACCOBON MIPYIIKH.

2. IIpoeegnTe onerr ¢«KapaMmens n3 caxapas.

» HarpeiiTe nefonnnoe KOIHYECTED CAXAPHOTO NECKA B SKAPOCTOMKOMH
nmocyae.

* BruteliTe DOAYYEHHYI0 MACCY B HEBLICOKMI TEPMOCTOHKEHH COCYI.
IIpocneguTe, YTO OIPOHIOLLIO ¢ CAXAPOM. 3amoaHnTe Tabonny. Crenai-
TE CBOH BLIBOILI.

CroficTEO caxapa Ho onkrra Mocae onsTa

Orer
PacteopHMOcTE
3anax

Bryc

3. Kakne HIMEHEHHA NPoH3IOMLIH ¢ caxapoM? MomBo In nonyyHBIIEeCH
BEIECTBO HAZBEATE caxapoM? Iloay4niock nM HOBOE® BEIIECTBO ¢ HOBRI-
MK cBoHcTBaMHT

MpaxTuueckana pabora N6

Hadawaenne DpHSHAKOE XHMHYECKHX PeakIHii.
Hecnegopanue hHIHYSCKHX ABISHHE

Xog patoTe

1. (C yumTenem.) SaETHTE CEEYY H B J0OHY ILIAMEHH BHECHTE OpPeIMETHOE
crerno. Yo Bel npr aToMm Habnogaza?

Brigod: Tlouemy OpH CropaHHH cBeul obpasyercs casma’

2. HaneitTe B 0GUH CTAKAH MOPAYYIO BOAY, 8 B gpyroi — xoxogayie. Hacwnonre
o 1 yaitHoil DoxKe caxapa (HaIM conu) ¥ pasmemaiiTe. ITo Bu npn »roM Habao-
maeTe?

Beignd: OT 4ero SaEHCHT BDEMSA PACTBOPEHHA caxapa?

3. Bpockre nueTor G¥MATH M PYVHMEY Ha NOJ ¢ OJHHAKOBOH BRICOTHEL. YT BE
uatmmogaeTe?

Beigod: OT 4ero SaEHCHT CHOPOCTE ODaleHMAT

JaTUNTHTE TAHHLIE HADMOAEHUE B TADTHITY.

Y7o gexann Yro mabammgann Brsog Kaxoe apnenne




§ 26. CBETOBbIE ABJIEHUA

Kakue ABAeHMA Ha3biBaoT CBETOBEIMM.
Kak NoAPasAeNATCA MCTOUHWKKW CBETa.

bl HAVECH
w
o
om
=
]
P
=
an

HU1A IKEMEPHMEHTE.

bl BCMOMHARE

ConxeuHslii ceBer Herounur ceera Onrura Orpamenue
Kyu coyaeci Mapwik kesi Onrura M arsray
Sunlight Source of light Optices Reflection

CaMblil MIABHBIH MCTOUYHHUK cBerda Ha Jense — Conaue. Ouno wma-
JIYy4YaeT CBeT, KaK B Bee 3Beainl. Bee :MHBOE 3ABHCHT OT 3HEPIHH COJ-
HeYHOrD cBerTd. CBeTNAYKH TOMEe CBRTATCH, X0TH M ovYeHb ciado. Bee
TH MCTOMHHKH CBETA HAZBIBAIOT €CHEecmaenHbiMil, 4 ILIaMa KooTpa,
CBEUYH, KEepPOCHHOBOH Jamibl, ceer (hap asromModmieil M ajlerTpHde-
CHOH JIAMIOBL — uckyccmeennvmu (puc. 78).

Pue. 78, Herounnkn ceeta

Yenoser Mo:xer HabIiofaT: MHOMHE NPHPOIHLIE CBETOBLIE ABJE-
HUA — pagyry, aapo, sarmenud Jlyvusl 1 Coanna, mupasmu, Oeisle
HOYHM M CEBEPHOE CHUAHMEe, CBEYEHHEe MUBOTHRIX U 1p. (puc. 79).

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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Pue. 79. Pagyra, ceBEpHOE CHUSHHE, PACCEET B 3aKAT CoaHIa
CAMEIE KPACHEBEIE CBETOBEIE ABITEHHA

ObLIKHOBeHHEIH cOJMHeUHLIN cBeT,
KOTOPBIH HAM ¢ BaMH Kaserca DesibiM,
HA CAMOM [eJie COLEPIKUT Bech CLEKTD
BUAMMBLIX HadyueHui, u srvor darr
OTKpPLLT sHaMenuThi# dusuk Wcaax
Heiorou.

C noMollbl) CTEeKJIHHHOH Tpex-
FPAaHHON OPH3MBL Y HEro LoJy4YHIOCh
4« PA3IOMHATL Dennlll conHeuHLIH cBer
HA PASHOLBETHYID Lojiocy u3 T IBe-
TOB (KpPACHBIH, OpAHMEBLIH, HeaTbid,
3eeHblil, roayboil, cuumit u Guosero-

Buiit) (puc. 80).

Bonpocs! 1 samamna

Pue. 80. H. Heoror nmoayuaer

CIIERTP COMHEYHOTD CBETA

1. ﬂ:[ﬂ Hero oged oy NOMADHBIX H CTANeBAPOR HEMOTABIHBAKDT HI baecTa-

el THAHKT

2. Brnarogapsa uemMy OTPASKATENN HA KONECAX BeIOCHIOEI0E, HA MAIIHHAX
H BJAOJE ABETOMATHCTPANEH CBETATCHA B TeMHOe BpeMms cyror? Ins gero
ol Hy:xHET? HMmewrTes au HA BAIIEH IMKONBHOH CYMEE H BepXHEH

OHeEIe OTPaMATENEHLEIE JEHTEL ?




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

§ 27. TENJNIOBLIE ABJIEHWUA

Tenno Temneparypa TenaonpoBoIHOCTE Tennosan aHeprus
Meiay Temneparypa MHeiny errizrimrix dHpiny anepruscsr
Heat Temperature | Thermal conductivity Thermal energy

Mgl yixe sHaeM, uro ColHIe HaIyUaeT He TOJbKO CBETOBYIO, HO H
Terioeywo sHepruw. IlokazaTens TEIIOTEL Tela — 3TO ero memnepd-
mypa. OHa uaMepsiercs B rpajiycax clerUalbHbIM npudopoMm — mep-
MOMEMPOM.

C 'I‘EH]IEP&THPDﬁ Tena. Pons TENNOBEIX ABIEHHH B nopHpoge o4eHE BEJIIH-
Ka. Tennosnle ABIeHHA DEYEJID!JIHB.E.HJT JEN3IHE HA IIJTaHEeTEe.

»% Tenaosbie REICHLA — BTO HAMEHEHHA B OKPYIRAIOUIEHd cpeje, cBA3AHHLIE
HpH HaArpeBaHMy MHOI'Me BellecTBa PACLUPANNCH. Tase u HHO-
KHe BelecTBa PACHIMpDHAIOTCH CHIAbLHee, YeM TBepibkle BellecTBA. Io-
ATOMY HeJb3ddA OCTABIAATE AIPO30JH B MADHOM MeCTe HJIH BOIHMaN
Or”H#H. Hﬂl"peaﬂﬁ_ﬁe ra3oB BHYTPH HHX MOMET IIPDHBECTH K B3pPLIBY.

» h Yo NpOMCXOAHT € BO3TYXOM NDPH HarpeBaHnH u oxnammgenun? Ilpope-
gute onwlT (puc. 81). [IpoeepsTe, HTO NPOHIOHAET © BO3IYXOM. 3ATHIIN-

TE& BAMIH HAGMWOIEHNA W CAENANTE BRIBOI.

Tennosaa sHeprus NepPeHOCHTCHA OT 00Jiee HATPETHIX VUYACTKOB
TelA K MeHee HArPeThIM. JTOT I[IPOLecC HA3LIBACTCH MENnonposod-
Hocmbio. XOpoUWuMy nposodrucamu Telia asiaiored Meraiisl, Onu
OBICTPO HarpesawTes. ILI0X0 OIPOBOAAT TEILIO JAePeB0, BOIA, BO3AVX.
9ro uzonamopsi. TeMHEIe IpesMeTsl HA COJHIE HA OLYNL Holee ro-




1. NyeToi BoagywHLIR

e
2. MNopepmum aTy 3 ATensps ‘ O‘@
-

WEPHE HaOeHENM Ha GYTRINKY B TEYEHHE NOCTABMM BYTENKY

ropnBILKD Gy TRIKM. MHHYThI B TE3HKE C nog cTpY
FopAYER BOQOA. HONOOHOH BOOSI D
Pe3yneTaT: WwapHs Ha.q:.l'BaET-l:Fl PesyneTaT: WapHE onagaeT.

Mouemy Tak npowcxoguT?

Bo3nyx, KaK W Boe BELLECTEA, COCTOMT W3 MENbYaALINY JEHHYWMXCA YSCTHL — MOMEKynN.
Monexynbl NRK HErpeBaHUY yOanaKnTeA agHa oT apyrod. Bosoyx 8 DyTHNKe PACIUWPRETCA,

emy TpebyeTcA AONONHWTENLHEE NPOCTPAHCTEO. [OSTOMY OH NPOHUKAET B WaPKK W HAOYBaeT ero.
GKI'IEJIFI,BH(-I:, BO2OQyx CHAMaETCH {Tﬂ ECTh MOnerynkl C-E\I'II:"IIEH:ITE'H:I H 2aHHUMIET NEepECHaYANEHDE
MECTo B ByThINKe,

Pue. 81. ONBEITE ¢ BOIVIIHEM OIADHKOM

pauMe, ueMm cperTibie. OHH TOTI0-
maor Ooablie Temsaa, a Deawle ®
faecTHAIINE TOBEPXHOCTH OTpAXMA-
0T TemnoBele ayun. Mmeuno no-
ATOMY B JKAPDKHMX CTpaHax npeji-
NOYUTAKT ofesay 0enoro usera,
A CTEHBI JOMOB KDACHAT B CBeT/LIE
TOHA.

-
-

Bom

e

NNONEOBOAHOCTE BOIPACTIET

|

Ha pucyaxa 82 sugHo, 49To HaH-

Pue. 82, TenaonpoBo JHOCTE
JIANAIOT METAJIE (Melh H Jereso), PASIHYHLIX BEIIECTE
ZaTeM cAeavIoT Boga B cHer. Kak B

.ﬁ. OOMBIIEH TENIOMIPOBOIHOCTLIO Of-

AVMAETE, MNOUYEMY INEPCThL, MEX H OV 00J8Ja0T MEHBIIEH TELIONPOBOSHOCTEHNT
IMoyeMy NyIIHBE 3BEPH I NTHIIEM HE 3AMEPIAKNT SHMOHT

BOoSEMHTE METANIHYECKYID H JepeBAH-

HYK JOKKH, OIACTMACCOBYVID JIHHEHKY.

0 Ha pepXHHE KOHED Ka)MJOT0 HPEIMeTa

NOMECTHTE HEMHOM XOJXOMHOTO CIHBOYHOTD MACTA.

IpyruM KOHIOM ONYCTHTE MDEIMETH B KPY#EEY ¢ T'o-
PHAYEH BOIOM.

IMogsErMancks BEEPX 110 IPeIMEeTY, TelI0 HAUMNHA-

T IIABHTE Macho. BEICTpee BCEX NPOOYVCTHT TEILTO

METALIHYecKHN npegumer. [losromy macno OnlcTpee

CIOOJIAET BHHG HA METAIIHYecKoH noxkke (pue. 83).
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Pue. 83.




OcTaBeTe HA CTONE CTAKAH
BOARL cO JbgoMm  (puac.  84).
O Bopa Oyzer oTIaBATE TEILIO-

BYID DHEPTHI AeAy. Jlen Gyaer mprobpe-
TATE 3TY IHEPrH. B KOHOE KOHIOE Neg
pacraer, a Boga OCThIHeT. CaenaiiTe Bul-
BOAEI B 3akaodenus. O0CYyIHTE ¢ 0JHO-

Loes o0 o KIACCHUKAMM BAIIKM HAOIONEHHS.
Pue. 84

Bon pPOChl H 3aJaHHA

1. IIpuBeanTe NPHMERE] TEILIOBLIX ABIEHHIH.
2. IlpuBeanuTe TPHMEPE] HCTOUHHKOR TEILTA B 3KHEOH M HeXHBOH IpH-
poae.
3. Buecre co B3pOCABRIME NOJOTpeiiTe 4AlHHK, HATOJHEHHBIH BOAOIL.
OnpegennTe BpeM#A, Yeped KOTOpPOE EBoJa 3akunonT. IloBToOpHTE
0 ONEIT, HANOIHAE YAHHAK BOAOH 10 NONOBEHHEL. QUEHHTE H cIenaiTe

BEIBOI.

§ 28. 3BYKOBbIE ABJIEHUA BOKPYTI HAC

T 3BYKOBLIX ABASHWI.
3% 3BYKOBLIX ABASHWA.

3eye Cayx Il ym
Jsidsic Ecry Iy
Sound Hearing Noise

SBYK — O4eHb BaMHbIH HHGOPMATODR, CHIHAI O DPOMCXOIALIHX
coberruax. Hayka o aByHAX HA3BIBAGTCH aKyCMUKOLL.

Ymo e ASAACMCA UCMOLHUKOM 38YKA, U NOYeMY Mbl €20 CJbl-
wewm? Mup oKpyHaolux HAC 3BVKOB pasHoo0paseH: rojoca Jomnei
M MV3BIKA, HeHHe OTHLI M EYEKAHHe OYel, MPoM BO BpeMs IPO3bl




M IIYM JIeca HA BeTpy, 3BYK caMoeros ¥ asromobuneit. Obmgum jpius
BCEX 3BYKOB HBASETCH TO, YTO HOPOHLAAIOUINE UX TEJIA — UCTOMHHMKHN
3BYKA — KoJebaoTes.

s roro urodel B aToM yie HUTLCH, NPOBELEM ONLIT.

[NouyECTEOBATE KOMe0AHHA 3BVKA MOMHO ¢ HOMOILID HAZYVEHOTO IIAPH-

k4. [[na 3Toro BRIOUATE 110000 HCTOUHME SEVEA (TEIEENI0D, KOMILE-
Q TEP U AP.) H IOJHECHTE K HEMY BOSIVINHEIH INAPHUEK HA paccToaane 10 om.

SBVKOBEIE KOMeDaHNA JACTABAT BOIIVX HOAeDATLCHA H BHYTPH LIAPA.

HerouHMKOM 3BYKA HBIfSeTcH ObICTpOE IBHMKEHHE

L ({ '] Blepes u Hazan — modebanue., Tak 3ByUuT, HAIDPH-
= Mep, Konoxoabunk., CrpyHa goMOpel — TOMe HCTOY-
\ HUK 3ByHa. Horga ona wonefaercs, U3faeTcs 3BYEH,

KOTOPLIH YCHIMBAETCH 38 CUET BOSAVIIHOIO IIPO-
crpadcTsa B o0beMHOR 4YacTy gomOpel. B avxoBbix
MYSLIKANLHEIX MHCTPYMEHTAX 3BYK H3IAeTCH 34 cuer
BAVBAEMOH CcTpyH Bo3ayxa (puc. 85).

CHONBHEHNE CMBIYKA IO CTPYHAM 3BVK BHYTDH CHIOBIZTEI
KOORIZA BACTABMAET HX BHOPHPOBATE co3nainT KonefAHHA BO3OVXA

Pue. 85, KasaxcKHe HAPOOQHLIE HHCTDYMEHTE

BocnpMMMYUBOCTE HEJA0BEKA B MHBOTHEIX K 3BYKOBRIM KoJxeda-
HuaM pasnuupa. OHB BOCHPHMHHMMAIT 3BYE OPraHOM CJVXa — YX0M.
¥xo ssnaerca npuemuurom seyra. OueHb rpoMEHEe 3BYHE BpeIHL

I eayxa, ocobeHHO ecliM MX J0Jr0 CAVIIATE.

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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L Hocurenu 3Bykoeol MHgopmaymu. Hauvkaa ¢ cepeguHel XIX Bexa nmogw Ha-

Y4anu WCKaTe cnocobbl 3anUCHIBATh W COXPaHATE 3BYK. EWE 3IHAMEHWTBIA

IAWCOH CTABWMN ONBITEI NO 3ByKO3anuck. C ero yyactvem Gbln co3pad anna-

pat, cnocofHbIf 3aNWCBIBATE, @ 3aTEM BOCNPOMW3BOAMTE 3BYH. HaswBancs ator

annapat godozpag. B doHorpade WCNONL3OBANMCL TAKME HOCHTENW 3BYKOBOW MHGoOp-

MALMK, K3K NOKPLITHE BOCKOM BaNWHM.

Mo MEpE PasBMTHA BHIYMCAMTENBHOW TEXHWMKM Ha CMEHY AWCKETAM NOCNEL0BATEABHO

npuwan CO, a 3atem W DVD-guckwn, USB-nHawonwtenw. [nA xpaHeHWA uwdposoro 3ByHa
rogMTcA nobod uudpoBoR HooUTENE WHpOpMaL KK (puc. BE).

MEEMMOBOHHEE MNASTHHKKA
(EMHARC R HCK)

n
B38pHEE (BNTHYECKAE] HCEH .

-~

USB-HamonuTen:
)

Pue. 86. Hocurenn asyRoBOH HHQOpMannH

I[MoaroroerTe coobmweHne of HCTOPHH PASEHTHA CPeJCTE JAINCH 3BYKOBOII
MH{POPMAITHN.

BD]IPDI.‘.H H 3aJaHHA

1. HazoBuTe pasHEIE HCTOMHHKH 3BYKA. UTO ABIAETCA NPHEMHHEOM 3BYVEA?
2. KakHe 3BYKH B NPHPOJE BO3BEMIAKT O HACTYIIEHHH yTpa?

™ s
9% 3. Yro Taroe EKFCTHRE? ].-.[]JH CTPOHUTENLRCTEE KAKHNX 3AM0E H IMOMEeIeHHIT
OHUeHE BAXNHO DCIIE\.FIHJ,EI;E.TL JAKOHEL EI\'.]."[‘.’[‘HI\'.H?

ﬁ. 4. Yo raxoe mym? Hax GopoTkcsl ¢ IIYMOBREIM 3arpAsHeHHeM T

§ 29. SNEKTPUYECKME U MATHUTHbLIE ABNEHWA

AX.
M3M M 3NEKTPUYECKWIA 33pAg.




JneRTpHYECTED JnexTpUUecHHE TOK Maruur
DaerTp DINeRTp TOrLL Maruur
Electricity Electrie current Magnet

dnexrpuueckue Apdenud. Mup anewTpUYecKHX M MATHHTHBIX
ABIeHHHE pasHoobpaseH. JTH ABIeHHA CBASAHLL Apyr ¢ apyrom. Mo
BOCHPHUHMMAEM HX ¢ HOMOLILI) OPraHOB 3PEHUHA, CAYVXA M OCHA3AHMA,
JnexTpHUecKMe W MATHHTHLIC SBICHUH OKPYHLAIOT HAC Be3ge W BCer-
fa. Hanpumep, npd CHATHH MEPCTHHOND MM CHHTETHYECKOO CBH-
Tepa paidgaeTcd pedloe noTpecKHBAHHME, A B TeMHON KOMHATE MOMHO
pasriAferTs fajie HCKOPKHM.

N ( f j] daexmpuyecmeo — ocobaa Gopma snepruu. OHO MO-
X MET UPEBPALIATLCHA B TRILIOBYK), CBETOBYIO M 3BYHO-
- BYI0 SHEPTHH.

Ecau npekpaTHTh DOJaYy TOKA 0 IIPOBOINY, MCYE3HET M MAT-
HUTHOE [oJge BOKpyr Hero. Paboras BMmecre, snexTpHYecKHe M
MArHUTHBIE ABJIEHUA CO3JAI0T reKmpomaznemusm. B HeKOTOPBIX
CHRODOCTHBIX IIOE3NaX JJeKTPDOMAIHHTHI HCHOJMB3VIOT BMEeCTO KoOJec
(puc. 87).

Puc. 87. CBEPXCROPOCTHOH DOeaT

ﬁ OTEVIA DOAYYAIOT SHEPIHI0 AIeKTPOBOSET
Yrofnl JIV4INEe DOHATE MHP AJeKTPHYECTEA, NOPOAEIaeM HefonLOIoi
0 ONBIT. BO3LMEM NIACTMACCOBYID PacUecKy (HIH PVUKY), OPOBEAEM M0

7 - 1404
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wr iy
LERARLAAAA 1A TA
| 1L LLLLE

Pue. 88, OnuiT ¢ pacyeckod

HECKONBKO pas no Bonocad. IlogmeceM K MaleHBKHM KYCOYUKAM OVMATH H YBH-
OHM, MTO OHH ODHTATHBAITCH K PACHeCHE MIH pyuke (puc. 88).

B uem me npHuUMHA NDPHINNAHHA OyMamer? A B TOM, UTO DACHECKA IIOCTE
TPEHHA O HAITY TOJMOBY HEIACKMPUIDESTIACE,

B HMpesneii I'pennm nayuenHeM Dofo0HEIX ABNenHil sanumanca Da-
nec Muaercenii. On B Za1 HM HASBAHHE ANeKMPUIGULRL, TOTOMY HYTO

HIERMPOHOMN B I‘PE‘]’.I;HE HAGEIBAJIN AHTADL, H.CI"I"D'PH& OYEHb JIETHO 3JEK-
TPH3YVeTCH. Tax n IPOHIOMLID CHAOBD 8K M PUYEeCTTE.

Jlioboii npesmMer, KOTOpPLIH HOAVUAET JdeKmpuyeckiil zapad,
AIEKTPHAYeTCHA. JIeKTPHYeCKHe 3APAILI MOTYT He TONLKO HAKAILIH-
BATLCH, HO H ABHraTkes. Hanpumep, rposa, 0pe KOTOpoil BHYTDH TYY
MM MEXIY HHMH M 3eMHOH DOBeDXHOCTLIO BOSHHKAIOT DJIEKTDHYE-
CKHE Paspajibl — MOJHHH, CONPOBOMIAEMbIe rpoMomM (puc. 89).

MonHus Ipom

Puc, 89. T'poaa — 0HO H3 ONACHEIX ABJIEHHH TPHPOIED

B xaxoe EpeMa roja B pafoHe BAIlero NPOARHBAHHA HAOMOIAKTCS
cHALHEE Joxxan ¢ rposamMa? Hazosnre manbonee GezomacHee mMecTa, TAE
MOMHO COPATATECHA OT MOJTHHH.




Monuusi, yIapawlias B 3eMI0, — 3T0 0j-
HOBpPEeMEHHO! Adekmpuieckoe, MazHummuoe, me-
naogoe, ceemosoe U zsyrosoe asnenud. Ilosro-
MY MOJHHK ODENCTABAHIOT DONLIIYI0 OHACHOCTE
A HeMoBera, SMUBOTHLIX ¥ pacreduii. Huorga
MOJHUH NPHBOAAT K CTEHHBIM W JeCHLIM MOMA-
pam. IlogymaiiTe, ¥ KAKUM HOCHSACTBHAM 3TH
HOMAPEL MOIYT OIPHBECTH.

¥V nUCTBeHHBIX NEePEBLEE TOK HPOXOJHUT BHY-
TPH CTBOJA [0 CepiueBUHe, Ije MHOIO COKa, KO-
TOpLIl moj geificTBHeM TOKA JAKHMIAET, W IHADEL
paspeiBawoT gepeeo (puc. 90).

Puc. 90. Jepero
MOCTe OD0NaJaHHa
E HETO MOJHHH

IEKTPOLPOBOAAM U JeETponpubopaM MOKDBIMH
iy BramusiMe pywamu! Momuo noayuurs odenb
» CHIBHBIH YIAD TOKOM!

™
{{ ]} Hu B KoeM cioyuae He IDPHKACAHTECE K OTKDBITHIM
iy

Maruntusie aprenua. Bee MBI BHjenn, 4TO K MAMHWUTY HOPUTH-
FHBAIOTCA METAJLIHYecKHe IMpeiMersl (PBO3AH, CKPENKH U Ip.), ecian
OHM HAXOJMATCH B €r0 MATHHUTHOM IoJe. 3eMJd Takike obiagaer cob-
CTBEHHEIM MAUHHUTHBIM HoaeM. OHa npejcrabiser coboil MATHHT.

b Csoe Hazsanve MazHEmUIM Noaydwma oT ropoga Mardetwa 5 Manoi Asuu,
roe Beinv oBHapYMEHB! 32N8MH MarHHTHOTD MENE3HAKA — 4KAMHA, NPHUTArK-
BAIWEND MENBION,

Muomcecrso upudopoB COZEPIAT MATUHHMTHL
Tawx, B koMmace MarauT — crpenka. OHa yHasbl-
BaeT Ha cesep.

B npupojie BCTPEHMAIOTCH eCmecneenible Mas-
Humst. Hanpusep, odeHsb IeHHAH JHejleadas pyLa
Mazuumubiit weneanarx., On odnagaer ceolicTBOM
IPUTHTUBATE JENe30, CTalb, KobansT 1 np. He-
JIe3HYI0 PYLY B Hameill pecnybiauke godwbiBaior B
Kocranaiickoit obaacru #Ha Coronosckom, Capsbl-
Daiickom, Kamapckom u JIHCAKOBCKOM MECTO-  Puc, 91, Hexyeer-
pﬂmnemx_ BEHHBIIT MATHHT




Hexyeemesennble MAzHumsl UAroTABIMBAIOT M3 CTANH M APYIHX
CIUIABOB ¥ HAMAUHHUYMHBAIOT HUX ¢ OOMOLILIO AJIEKTPHHECKOr0o TOKA
MW gpyroro marsura. MarsgraM npugaloTr pasayio GopMmy: B BUIe
Kpyra, NoJyKOAbLA, IpAMOYroasauka (puc. 91).

B npouaBofeTBe MATHUTHL HCHOMB3VIOTCH IJIA VIeDMAHWUA, pad-
nejiedHus, KOHTPOJS, TPAHCHOPTHPOBKHM M HONHATHS PASITHYHBLIX
MeTAnLIHYecKuy obbeKTOB, a TakiEe Nf NpeoDpASOBAHUA JHIEKTPH-
YECKOH aHePruH B MeXaHHYeCcKyI 1 obpaTHo.

Pue. 92, 3neKTPOMATHUTHREIH KpaH

B uem npeMMyIIecTBEO AMEKTPOMANHHTHOTO kpaHa (puc. 92) opn mog-
HATHH METAJI0JM0MA B CDABHEHHH ¢ O0BIYHLIM MOILEMHBIM KPAHOM CO

cTpenoi?

Bomn POCE H 3aTaHHA

1. Kaxne Tena HASLIBAIOTCHA HAMIEKTPHIOBAHHEIMHT [IpHBEIHTE NPHMEDEL.
3 2. Kaxyo ponek HIrpaeT dIeKTPHYECKHH TOK B MKHIHH YeT0Bera’
. 3. IMouemy mITENCEIH PO3ETOR HArOTABIHBAIT M3 [IACTMACCH IJIH pe-
K BHHELT
ﬁ. 4. Hannmure B TeTpajgl OpaBnIa DE30NACHOCTH OPH NOAL3IOBAHHHE 3JIEK-
TPOnpHIOpaMI.

. " 5. Paapenurecs Ha 4 rpynnet. Iogrotosere goxaay (coobuienne) o Mar-
£S5, HUTHHEX OYPAX 00 CAEIVIOMIHM BONPOCAM: IPHYNHE MATHHTHEIX OypE;
PEAKIHA OPraHHIMa HA MATHHTHEIE OYpH; PEKOMEHJALNN Bpadeil; Ba-

mwH coBeThl. OEHATE BRINOIHEHHEE PpABOTE, COEAalTE BEIBOJEL.

*KHura npegocTaBrieHa UCKIYMTENBHO B 06pa3oBaTerbHbIX LENSX
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§ 30. CM1bl B NPUPOAE

Cuua Tpenne Cuaa raroreHusn
Kym Yiikemic Aysipasiy Kymi
Power Friction Attraction

CloBO cula MMeeT oueHb MHOTO aHavyeHuii. B npupoge cuna —
aTo cnocofHOCTE NPOM3BOAMTE Kakyw-nubo paboTy, MOIHOCTS,
AHEPIHIO.

CymecTByeT MHOMECTBO pasHoobpasubix Bugos cuasl. Cuna sa-
cTaBJAeT TeJa ABMratbed. OHA e MOMEeT MAMeHHTh CKOPOCThE U HAa-
npapieHue Ux ABMKeHus. ECJH BEl MONBITASTECH JNErOHLKO MOJBH-
HYTL KHUI'Y Ha croje, To ylegurech, uTo BHAYAJNE OHA Boobie He
CABHHETCH ¢ MECTA. DTO CBA3AHO ¢ TeM, YTO CHJIA, HA3LIBAEMASN Mmpe-
HueM, NPeNAaTCTBYeT ee ABMKeHHI0. EcaH e Bhl NpHIoKHTe 00Jb-
ee YeWUIue, To KHUPA HAYHET CKOAL3NTE o erony. Cuna Tpeaus 3a-
Mmeanser cronbxenne, Tpenune seerga ocraHasnupaer Aubo TOPMOIUT
ABHMKEHHEe TeJl.

b /Moban nosepxHocTe He GeisaeT wae-
anLHO pPOBHOW. [lawe Te NOBEpPXHOC-

TH, HOTOPBIE KaMyTCA COBEpLUEHHD
rNagkumK, HanpUMep nNOBEPXHOCTL
METANNOBE, NO4 MWKPOCKONOM BBITAAZAT We-
poxoBaTeimK. Ha WepoXoBaTeix NOBEPXHOCTAX
TPEHHE CHABHEE, YEM Ha raagkux. MmenHo

ﬁ.ﬂﬂfﬂ‘,ﬁ,apﬂ TPEHWKD HKapaHfalw OCTaBNAET Cne-

Al Ha Gymare, Koraa eel NMwete (puc. 93). AHa  py. 932 KoHTaRTHAR CHIA Tpenns
CTEKNE TpeHWe cnabee, NO3ITOMY KapaHgalw He BACTARIAET KAPAHIAII OCTARIATE
OCTABNAET 3[ECk NOYTH HUKAKKMX CNEO0B. cnenn Ha Gyamare




Ilonomea coopruBHoil 00YVEM, WIHHLI ABTOMODMJIE HMeOT pe-
OpUCTYI0 HOBEPXHOCTL, YTODBl VBENMYHTL CHIV TPeHHUA U HaDemtarTsb
CHONBMEHMA UK NpodyreoBpiBanms (puc. 94). A noBepxHOCT: KOHE-
KOB, Haobopor, go/sHa OLITh OUYeHbL MIagKoil, 4ToDLEl CHIa TpeHHA
Oblila MUHMMANLHOH M YeJOBEK Jerko CHOMALIUI 110 JibAY. SaijuTa
OT TPpeHUHA — cMazouHble Bemjecrsa. CMazouHOE MACHO SHAMHUTEILHO
YMEHBIIAST M3HOC TPYVIIMXCH IeTANeH DASHEIX MexaHusMob. Jlbim-
HAS CMA3KA TaKie yMmeHbinaer cuny rpeuus. [losromy NbImHUEY

NpHXOIHUTCH HOHTDOJMPOBATE CHODPOCTL H HANDAB/JAeHHEe ITBHMEeHHHA
(puc. 95).

Puce. 94. Puthmeran nogomea GOTHHOK B TOBEPXHOCTE
ABTOMOOHIBHEIX ITHH 0DeCOeUYHBAKT JOCTATOUHOE CHEIIEHIE ¢ 38MIeH

Pue. 84, P."[ﬂ,![liﬁﬂ NOBCPRHOCTE JBIME VMEHBIIAET TREHHE CO CHEDOM

By Bhl BRIDOHHETE M3 PYE KaKoH-Huiyvibs npeamer, oH 00H3aTeb-
HO VIISJeT HA 3eMJII0. ITO CULd MAZ0menus NPUTAriBaeT JodLie Texa

*KHura npegocTaBneHa UCKMHYUTENBHO B 06pa3oBaTeNbHbIX LIeNsX
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u npeavers! K 3emne. He 6yan ee, Tena He eMoray Obl yIepsKHBATLOH
Ha ee nopepxHocri. OHM yiaerann Obl B KOCMOC. JAKOH 6CEMUDPHOZO
mazomenua 8 1682 rogy orkpeln agrnuilckuil yuensiit Heaar Heio-
ToH. Emme 8 1665 rogy 23-neruuit HeioroH BhicKasal npeguoioxesHne,
YTO CHALI, yiepausawnipe JIyay Ha ee opGure, ol ae OpUPOILL, YTO
¥ CHJLI, 3acTaBiA0He A0M0Ko nagars Ha 3emiw (puc. 96).

Pue. 96. OTHRPRITHE 3AKOHA BCEMHPHOTO TATOTEHHA

Cuna TAroTeHHs yIepPHUBAST Bee IJIAHETRl HAIUeH CHCeTeMEl HA
ux opdurax sorpyr Connua. Oua ;e yuepsupaer armochepy Seniim.
Muorue uponecck! oibACHAWTCH JefcTBHeM 9TOH CHIIBL.

BDHPDEH H 3aJaHHa

1. na yero roHOYHEIM aABTOMOODHIAM OpHIADT obrexaeMyn gopuay?
2. Uro nomoraeT pelfaM DPecIoleBATE CHIY TREeHHAT
3. IlogroToEnTe NPe3EHTALHID 00 TeMe «BeeMHpHOS TAroTeHME:.




PA3AEA IV.
NMPOLLECCHI B
XXUBOW U
HE)XXWUBOMW
NPUPOAE

# [poLEeCcChl B HEXMBOMW NPUDOAE
# [pOLECCHI B XKMBOKW NPHUPOAS

% [loroAad 1 KAMMAT

# CBOWCTBO XMBbIX OPIaHMIMOB

#* POTOCHUHTES

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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§ 31. KPYTOBOPOT BELLIECTB B NPUPOAE

il KpPYrOBOPOT BEWECTE

>

Kpyrosopor Beulecrs
3aT alHAJIBIMbI
Circulation of substances

Ha mameil niranere NOCTOAHHO HPOMCXONAT PASIHYHLIE [IDPOIEC-
Chl [epejadul IHEPrUH MEeMIV JMKHUBLIMM OPraHHU3MAMH H OKDYIKAIO-
uieit cpegoii. Beujecrea npeobpasyiorTcH, Hepexogdar U3 ogHo# dop-
MLL M COCTOAHMA B ADPYIHEe, CBAJLIBAIOTCA M CHOBA DACCEHBAIOTCH.
Kaxpoe uz nux nperepuepaer MHOIOKPATHLIE MSMEHEHUS W B HTOre
BO3BpAllAeTCH B [IpeiHee COCTOAHMe. JTH NefcTBUA MOBOPAT O IpO-
neceax KpyrosBopoTa BeNIeCTB B MPHPOIE.

MeHee MOBTOPAWIIHecHs [IPOLEecchl NpPeBpalleHHA H

L)
{{ ‘1} Kpyzoeopom seupecms 6 npupode — s1o Dojee win
™
- nepeMerlends BellecTs B IpUpoje.

L

K oCHOBHBIM KPYIOBOPOTAM BELIECTB B IPUPOJe OTHOCHTCH! KpY-
zosopom eodst (pue. 97), eeonozuveckuil (Oonbuwoil) 1 duonozuyeckuil
{(Maabiil) KPYTOBOPOTEL

b H3 Brex prnagaminpx ocagkos 80% monajaer HeNOCPENCTEEHHO B
oxead. Jlna amwgeil e HanboBIIRE HHEHTEPE: NPeICTABJIAIOT OCTABLOIH-
ecsa 20%, BRIDAZAIOIIHE HAa CYIOE, TAK KAK DOJABIIMHCTED HCOONBIVE-

tdmx YEN0BEKOM HCTOYHHKOE BOOE NONDOJAHAETCH HMEeHHO 33 CUET 3TOrD BHAA

oCaAaKORB.




Pur. 97. KEpyroeopor Bogs

Paccmorpure cxemy kpyrosopora Bogsl (pre. 97). ITogymaiiTe n 0TBeTE-
TE, KAK 0H IPOHCKOAHT.

Manwui kpyzoeopom — 310 KPYroBOPOT BEIIECTE MC-
- {{ jJ KJAIHUTEeNLHO B upepenax Ouochepwnt (kpyzosopom
ol yanepoda, azoma, hocopa, cepot).

Kak nmpoucxoauT Kpyroesopor semecte B jaecy? Beimecrea B npu-
poje OVTeiiecTBYIOT cleiyioniuy obpasom: a3 Mo4Bsl OHH HOHATAIOT
B pacTeHde, U3 pacTeHMH — B Teno uBoTHOro. OCTAHKM YMepIinux
FMHMBOTHBIY [ONAJAIOT B MOYBY, Mie HAJ HUMH HAYHHAIOT TPYLUTLCH
DaxkTepuu, Npespainad ux B neperdoii. Ilepervoi eipadaTeiBaeT MH-
HEPANLHBIC COJMH M KOMIOHEHTEI, KOTODEIE CHOBA BOHUTLIBAIOTCH KOD-
HAMH B CAMO pacTeHue, KOTOPOE PASBUBASTCH M CHOBA CTAHOBUTCH
KOPMOM JUIH 3HUBOTHBIX ® T. 1. Taxum odpasomM npoLece IBHIKeHHH
[OAYHASTCSH HelpepLIBHEIM. JTOT UKIHYeCKIIT HPOLece HASkIBACTCH
Kpyzosopomom eewecme (puc. 98).

Ha precyrxe 98 Bm BngmTe, 9To DOTREONTENAMH ABIAKNTCA apxap (moTpe-
furent l-ro nopagka) B Boak (morpetmrens 2-ro mopagka). IMowemy armx
HHBOTHEIX HasweawT norpedurenamu? Moryr an Gurk norpetmTenn 3-ro
nopagka? Eean mer, To B Kakux coyuaax? Ecan ga, ro B kakom cayuae? Haifigmre
nafopManEio o 3roM. IIpuBeguTe KOHKPETHEIE IPHMEPEL
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Opranvyeckme OpraHwyecke
BElECcTEA BEIECTEA

e s

Heopranwueckne

HeopraHuJyecxine

Puc. 98, KpyrosopoT BEMIECTE B JIECY

Hajignre B OHOIOTHYECKOM CAOBAPE, KAKHX VYACTHHKOB KPYTOBOPOTA Be-
MECTE HAJHIBAKT NPOAYLEHTAMH, KOHCYMEHTAMH H PESYIEHTAMH. 3amnH-
IIHTE HX OCOpeJeJeHHA B TETPajH.

Bon pOChl H 3AJAHHA

1. Yro 3HAYHT CAOBOCOMETAHHE ¢«KPYIOBOPOT BellecTEs 7 HakoBa ero poas
B npHpoge?

2. Uro o3HAYAET BRIPAKEHNE &«MHEEE VIACTHHKHN KPYTOBOPOTA BEIIECTE T
Hazoeure ux. IIpusegaTe OpUMeps POMH KaMKIOTO OPTAHH3MA E KPYTo-
BOPOTE BEILIECTE B JIECY.

. YUro osHawaoT CTPENKH Ha pHcyHEe 987

[N

. MoxeTr TH DpPEKPATHTECA NROLECC KPYTOBOPOTA BEIIECTE, HANDHMED,
BOORIT

5. Momer o KanelkKa BOJEI I3 BAINErD KpaHa BEPHYTHCA K Bam obparHo?

) 2o

HPE‘AHDJ’IDH{HTB e OYVTEIIeCTEHE H erdo NoCHeJCTBHA.




§ 32. TOPOOBPA30OBAHME

.
1 Yro rakoe ropoobpasosatue. A
~ Kak uayT npoLeccel ropoobpasosaHus,

¥

)pA30BAHWA.
M BHELUHMX C

Penned lN'opoobpazoeanue l'opuasn nopoga
Aep degepi Tay Tyainimi Tay-HeH #BIHBIC
Relief Orogeny Rock

C HEPBHX JeT CBoero HpﬂHC}CUH{ﬂEHHH HAINIA MJIAHeTA INOCTOAH-
HO [IOABEePrajack JeiCcTBHAM BHYTPEHHHX CHJ, KOTOPEIE IPHBOLHIN
K M3MeHeHHI PopMbl 3eMHON noBepxHocTH. C 3THMH #BIeHHMAMU
(mexmonudeckumy JsulenuAmuy) CBA3AHLI Hpoleccsl Zopoolpado-
saiuf, demiempacenuit u syaranusma (puc. 99). Ilpoueccw ro-
pooBpAa30BAHUA HEOMHOKPATHO MPOUCXOAUIN HA NPOTHMEHUN Beei
HCTOPHH S3eMIIH.

Purc. 99, CBHAeTEILCTEA NPOLECCOE FOpo0dpas0BEAHE S

9 B kaxoM (OTHOCHTENRHO CHOKOHHOM HIH AKTHEHOM) TEKTOHHUYESCKOM DEHCH-
T me Bl skuBerTe? [IpoHcxogaT nH B BADIEM pall0oHE NPOIECCH] TOpoodpaso-

paHnA T
&
({ j] T'opoodpazopauue — npolece (QOPMHUPOBAHUA I'OPHLIX
. CHCTEM II0J BANAHHEM HHTEHCHBHBEIX BOCXOIAIIMX
= TEKTOHMYECKHX JBHMEHUNE (BHYTPEHHUX CUJ SeMin).

™
*KHura npegocTaBrieHa UCKIYMTENBHO B 06pa3oBaTerbHbIX LENSX
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PaccMoOTpHTE BHUMATEIRHO
® 9 pucveor 100. Yto moxasamo
ﬁ crpenkamu? Kax Bm gymae-

TE, HA CEOJBKO CAHTHMETPOB
B I'ojJ MOMET BEIPACTH JaHHEI rop-
HEIIT xpeber?

Pue. 100. ObpazosaHHMe rop — PE3VIALTAT
CTONKHOBEHUA JTATOCHEPHEX IIIHT

Peased moboit Tepputopun odpasyercs riIasHbiM 00pasoM B pe-
ayALTATE JAUTEJILHOTO OAHOBPEMEHHOO BO3LeHCTBUH HA 3eMHYIO
NOBEPXHOCTE SHAOTEHHBIX (BHYTPEHHHMX) M SK30IeHHBIX (BHEIIHHX)
npoeccos. Ecau Obl He ObLI0o npolieccoB ropoodfpasoBaHHA, BCe He-
POBHOCTH 3eMHOI MOBEPXHOCTH (MOpPBI, XpedThl, XOJMLI WU Ip.) CPOBHSA-
AuCckE OBl TAKHM 00pasoM, 4TO NOAVHHIACE Obl MMIAgKAaA [LIAHETA-LIAD.

Hmenno Daarofapsa HePOBHOCTAM [LJIAHEThEI HA Hell ecTbh KOHTH-
HEHTE! (MATEDHKK) M OCTDOBA, BOABBIMIAIOINNECH HAL NOBEDXHOCTBID
Mupoporo OKeaHa.

™
(I ]J Penwed 3emnn M3ydaeT HAVHA, KOTOpAS HA3LIBAETCH
zeomophonozueil.

L

HeposHooTH NOBEPXHOCTH OJaHeThl (HEPOBHOCTH CYIOH M OKea-
HUYECKOrD IHA) PACCMATPUBAIOTCH KAK (DOpMLL peasedil.

IMocne nnasmerapusix GopMm penseda HIYT TAK HASLIBAEMEIE
Makpogopmbt. OT0 ropHabie XxpedTel ¥ Haropbsa (puc. 101), a raxmxe
KPYIHBIE BOAJUHLI KAK HA MATEDHEKAX, TAK M HA IHE OKEAHOB.

Pue, 101, Bulcimaa TOYKAa
Kazaxcrasa — nuk Xan Taaupn

Bricora nura Xam Tanmpn - 6995

® @ merpos. Ho ero seicora Moraa GLITE
ﬁ H Bnne. Kax BE gyMaere, 4TO MO-

FHET MIOBAHMATE Ha BRICOTY mp?

Bon POCEl H 3A04HHA

1. Kagkue (hakThl TOBOPAT 0 OIPONEccax ropooipasoBanma?
2. Karxoll pensedy npeoliagaeT B palloHe BAIIEr0 NPOMHBAHNAT

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
cornacHo lNpukasza MuHucTpa obpasoBaHus M Havku Pecnvbnukm Kasaxctad ot 17 masa 2019 rona Ne 217




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

§ 33. BLIBETPUBAHMUE NOPHbLIX NOPOA

HEHI-GAHT BhIBETpUEBAHME

MMousa [Mnogopogue
Tonsipag KyHapabiasig,
Seil Fertility

Bona Ecam BayTpeHHHE npoLec-
CEl OPHBOLAT K pOCTY rop, TO

eMewnue (In302ennbie) MpoLec-

Chl HX PA3DYVIIAIT — ¢«BBIBETDH-
sawTs (puc. 102).
MuEna Briperpusanne moser ObIThb
OpPraHM3M Bl

dusHYecKuM, XUMHYeCKHM, DHO-
reguwmM (puc. 103).

Pue. 102, BuemHEEe (3K30TEHHEIE)
(hAKTOPEl PASPYIIEHHA FOPHBEX ODOPOL

D= nea
« paspyLUEHNE rOpHBIX nopon
Eanr;'rmu pEMAyLLISACH BOAL,
TS, MIMBHEHMA TEMNEPaTYR _—
BRE—— . F—
= DEIPYLLIEHWE DACTEODMMELX FODHLLX
MO0 BOOCR
—
= PAIDYLLEHME I'QPHI:;IX_ﬂDpDn T
ASATENLHOCTEID DACTEHWA 1
| MUBOTHBIX
s R

Pue. 103. BHMBETPHBAHHE — MMIABHLIA PASDYIIHTEIL FOPHEIX TDOPOZ

XUMHYECKHX B OHOJOrHYeCKHX IpoLeccoB npeobpa-
zoBaHus (paspylLIeHus) FOPHBIX NOPOJ M CJAATAIOITHX
HX MHHEDANIOB.

» Boisempuseanue — 3T0 COBOKYHNHOCTE (DH3HYECKHX,
(B
b

»




Duzuvecroe eblgempuesdiie — 3TO Nponece MeXaHHYeCcKoro
Apo0iieHUsA TOPHBIX IIOPOJ ¥ MHHEPAJIOB Ha ODJIOMKH pasiHYdHOH
BelHYUHLL U QOpMEBl De3 M3MeHeHH: MY XHUMHYECKOI'D M MHHEDAJIO-
rudeckoro cocrasa. OHO OCYIIECTRASETCH 0] BAMAHUEM BOJLI, BETDA
(puc. 104, 105) 1 remueparypol.

Puc. 104. Kanron pexn Hlapem — Pue. 105, BeTpoBoe BRIEETDHBAHHE
PE3VILTAT BIAUMOIEHCTENA BETPOBOCO
H BOAHOTO PASPYIIEHNSA

Paccumorpure pucyaor 104. Oopegennre, Hakyi polk B 0DpasoBAHMH
KAHEOHA UIPAET BETED, 4 KAKVE — BOOA.

Ha pucyaxe 105 BMOHO, YTO CKANTA HMEeeT CrIaMeHHEE (00TOUBHHEIE)
vrael. KAk BRI OVMAETE, DOYEMYT

Buoanozuyeckoe sugempusanue — IMPOLECC PASPYIIEHMH W H3-
MEHEHHH TOPHEIX IOPOJ I0J BIMAHNEM MHIHOISATeNLHOCTH pPAa3-
JIHYHEIY 0pragusmMoB. Opranusmel H3BIeKAIT U3 FOPHLIX HOPOJ He-
00X0oJUMEIe I8 POCTA CBOErO Tejla MUHepaibHEIe BeujecTBa. Hopuu
pacTeHuii ¥ MUKPOOPTAHM3MEI BRIJIEIAIOT BO BHENIHIOW CPeay yrie-
KMCALIH raz ¥ pasiMuHbLIe KHCA0TH, KOTOPLIE PASPYLIAKT MHHEDA-
Jbl M YCHJIHBAKT Opolecckl Buserpusanus (puc. 106).

Pue. 106, Paspymienne rop
KOpPHAMH PACTEHHI

3 TMogymaiiTe, KAK KOPHH pPAacTe-
® @ nuii MOIYT DA3pPYINATE TOPHEIE
ﬁ nopoasl. (BeooMEHETE KIHH, KO-

TOPEIF HCOOALIVIOT AAH KOJIKH
APOB, H CHOHCTBEO BOALI PACIIHDATECH
nIpH 3aMep3aHHH. )

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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Pue. 107. XaMuuecxoe
BRIBETPHEAHHE CKAIE

Paspyvinenue ropuslx unopong armocdep-
HbIMHM T'a3aM#, BOAOI H pPACTBOPEHHBLIMHM B
Hell BelecTBAMH HABIHETCH XUMUYECKUM 8bl-
gempusanuesm. Maorme MUHepAIbl BOTYIAIOT
B XUMHYECHHE PEAKIHY ¢ BOAOII M KUCIODO-
nont. ObbeM UX YBeAUYUBALTCH, M MOPHASA [10-
posa paspymaercs (puc. 107).

B peayaprate sBeiBeTpHBanus obpasyior-
CH HNPOAVKTEl DA3DPYVUIEHWH TIOPHLIX HDOPOJ
(mebens, necor, IJIMHA), HOTOpPLIE HAKA-
ONMBAIOTCH B HUAKHX MECTAX U B TPOL{MHAX
cran. Tyma e Jerko NPOHUKAKT BO3AVX M
opragfuyYecKHe BelulecTBa (pPesayibTaT HtU3He-
AeATENbHOCTH MHUKPOOPraHM3MOB, pACTeHMI
¥ uBoTHEIX). Tak nocrenenuo opMupyer-

cH noYad. ITOT NpoLece UIeT u B HacTosnee epema. Ou sasucuT oT
mMHOrUX yeaosui (puc. 108).

ILI0AOpoAneM, 06pasoBaBIIHICA B Pe3yJbTATe BbiBe-

'\
{l l] ITovea — HoBepXHOCTHELA caoil e, o0/a 1AM
iy

TPHBAHKUA [OPHLIX HOPOL H HHIHEIeATENLHOCTH Op-
» rAHU3MOB.

T

MpyHTOBLIE BOALI

HHBOTHEIA MUp

\ﬂm&mmt- YENoBeka

FMopHbe Nopaae Penwad

Puc, 108, FUacTHHEH NDpongcca NoYB000pasoBaHRA

nouskl? [loveMy ¥ DOSHOMHA rop DOYER HAHOOIeE IIOAOPOAHBIET

" Kax penkedr H KAINMAT MOTYT BAIHATE Ha OpOUecchl GOpPMHEDOBAHHA




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

O0pasyoTes [IOYBLI OYEHL Mej-
aendo. Tax, gaa o0pasoBaHHMsA CJI0A
ToamuHoH 2,5 cM HA TBepILIX IOpPO-
fax (rpapur) Momxer norpedoBaTLCH
Doablie THICAYH JIeT, a4 HA MATKHX
(BynKaHUYECKHH memnmes, rINHHUCTbIE
CAAHIEI) — HECKOJBKO AeCATHIeTHIH.

IHaopopoauwe mnousst, OcHoBHAHA
poabk B 0ouBOODPA30OBAHHH MIPHHAT-
JemuT pacreHuam. OrMepline 4acTH
pacTeHuit mop jgeiicTBMeM MHEDO-
OPraHu3IMOB IPeBPALIAKTCH B IIepe- Pue. 109, Ilouea cOCTOHT HA3 HEC-
THOI — 2ymyc [pﬂc_ 1{]9}_ KOILEHE caoes, CaMuill Bepxuui

HenpaBuibHoe MCNOdb3oBapme | OACPOAHEIL ciloll = ryMyconk
NOUBLEl MOMKET IPHBECTH K PA3PYIIEHHIO @@ BePXHero ILIOHOPOIHOIO
cJios, 3acoaeHuio 1 dadomauymeanuio (puc. 110). Iousa nerko cmbi-
BAGTCH BOJAOH M CAVBAGTCH BETPOM.

Pue. 110, IIpHuHHEE DAsPYIIEHNA IOUEB

Paspennrecs Ha rpynnel. IHoarorossTe coobmernda, acce o (pAKTOpax
pAIpYLIEHHA NOYE,

IMocagka JecHBIX MOJO0C IO ODOYHHAM HoJeill, BIOJL KAHAIOB H
AOPOr CHUAST CKOPOCTh BeTpa. JlepeBhki NpenaTcTBYIIOT TAKMEe pas-
pylleHnn mous JueHamMu. Kpome Toro, yrodsl HabesaTs BLIBETPUBA-
HHUA [OYB M CHOCA ILUIOLOPOAHOIO CJIOH, HeJlb3d PAclaXHuBATE OUYEeHb
Goabinne yuacTry aemaun (puc. 111).

B - 2494




Puc, 111, IIyTH cOXpaHEHNA IOYBLI
Bonpocsl H sagaHmsg

1. HazoeuTe OpHMepsl (PHIHYECKOTD BHIBETDHEAHHA.
2. Haxne BHAL BLEBSTPHEAHHA npeoiajaloT B BAOIEM Kpae?

§ 34. NOroAA W KJIMMAT

d M KAWnMat.
T 3NEMEHTEI NOMoALIL.

Knumar IMoroma Ipucnocodiaenne
Knnmar Ava-paiisl Kypan
Climate Weather Adaptation

Tloroay wacTo nyrawT ¢ Kaumarosm. B dem me ux pasnuuue?

ITpzoda — a1o cocTOAHMEe HHKHHUY CJI0BB arMocdepsl B JAHHBINA
MOMEHT B JAHHOM OVHETe Hiy MmectHoorTH. OCHOBHEIMH ee HIOHASZA-
TENAMM ABISIOTCH TEMIEPATYDA M BIAMHOCTE BOanyxa, obJIa4HOCTE,
oCcagKK, SJaBneHue ¥ CKOPOCTEL BeTpA.




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

Kaumam = 210 yepejHeHHOE COCTOAHHE aTMoc(epsl, KOTOpoe
00b4HO HADIIOgAeTCH B ONPeJe/IeHHOH MeCcTHOCTH. JT0 MHOMOIEeTHEE
PeXUM MOT0ALI, THIMYHEI II8 KAKOro-1ud0 perMoHa.

b TEpMWH HKIUMOM EBNEPELIE BBEN APEEHETPEYECKMiIl yyeHweld TWnnapx Bo
Il Beke 8o H. 3. B NepeBode C rPEYECKOrD 3TOT TEPMMH O3HAYAET ¢HAKNOHD,
AHTHYHBIE YYEHBIE 3HANW, YTO OT HAKNOHA (YrNa NageHWA) CONHEYHbIX NYYeH 3a-
BWCAT NPUPOAHBIE (HNMMATHYECKHE) YCNDBWA HA 3EMHON NOBEPXHOCTY.

I[Moroga Mo:ter MeHATLCH EMEIHEBHO, eMOUACHO, eMeMUHYTHO.
Kaumar me ocraercd NOCTOAHHBIM AJHTeNbHOe Bpemsa. Hanpumep,
BOJIM3H MODH OH BCErIa BIHAMHLIN ¥ ¢ GOJLINMM KOJHYECTBOM OCAIKOB.

Moropay uayuaer nayka Mmemeoponozus. IlepBeiMu MeTeoposo-
TaMH MOMHO CUHTATE IHaMAHOB. B ux off83aHHOCTH BXOJMUIO «BbI-
3LIBATL® DJIATONPUATHRIE MOrOJHLIe VeaoBua. OHH e CTAPAIHCH
SYTHXOMHPHTL CTHXHIO SAKJIHHAHHAME.

o

= "

- 90°, 4
—— HO

Pue, 112, TnaBuwlfl (paKTOp KIHMATOOOpAIOBAHNA —
VIO DaJeHHA COMHEeUHRIX JTydel

Paccmorpure pucyaor 112, Kak Ha seMHOH DOBEDXHOCTH HIMEHAKTCA
YroJl ODageHHA H IIHHA conHedHEIX ayueii? C guem sTo cBAzaHo?

IIpucnocodnenune K yeaoBuaM kaumarta. CHIbHEIE BETpPhI, O4EHb
BLICOKHE M OYeHL HHUZKHE TeMIepaTypbl BO3LYXa, PesKHe Hepelajnl
arMochepHOro GABJIEHUS OTHOCATCH K OUACHBIM ABJISHUSAM, OKAJLI-
BAWIHM OTPHIATEILEHOE BIHAHHE HA 3L0POBLEE Uel0BeHA.

[Mpucnocabaupasgch K YCJIOBUAM OKDYHALIILH cpejbl, YenoBeye-
CTBO CMOIJIO HepesHThL PASJIHYHLIC ee MGMeHeHUs, BRJIIOYAS JIeJHu-
KOBLIe Hepuoibl. JLUBOTHOMY H PACTHTENLHOMY MHPY TAKME IIDH-

XOJUTCH TpUcTocabIuBATECA K OKpYxKaloiiei cpefe.




L BAUAHUE KAUMOMO HO YEAOBEKD U MUSOMHbLIX

1. B XONIOQHOM HAMMETE MUBOTHBIE 3AWMILAIOTCA OT HM3KKX TemnepaTyp Gonee
ANHHHBIM W TYCTBIM MEXOM, NTWLbB — onepeHnem [(puc. 113); nwam HagesawT
TEMAYH OAEHAOY.

2. B yMEDEHHOM KNWMAaTE BbipaeHbl CE30HEI rofa. MUBOTHLIE 308CE BbiHYHOEHbI
npucnocabnuBaTecA K HEGNAaroNpUMATHOMY 3MMHEMY Nepwogy. HaceKomble BNajawT B
OUENEHEHWE, HEKOTOPEIE MHBOTHRIE — B CNAYKY. BONBWMWHCTBD NTWL, YAETAIOT B TEMNAME
Kpan, a OCTABWMECA 3IMMOBaTh MUBOTHLIE AENAI0T HAa IUMY 3aMNackl KOpME.

Puc. 113, IInarens u
JHCA XOPOLI0 DPHCIo-
CcoBIeHEl K XOMOZHLIM

CHEIRHBIM SHMAM |

HazoeuTe HHBOTHRIX, KOTOPEIES BOATAKIT E CIAYKY aumMoi. 3uaere
JH BRI FHEBOTHBIX BAIIEH MECTHOCTH, KOTODRIE BOATAKT B EI'I.!FI"-IK}F?

3. B NYCTBIHHBIX paWOHaX MHOTHE MWBOTHBIE BEAYT HOUHOW 06pas MuW3HKM. Ha oxoTy
OHW OTNPABAAIOTCA, HOTAA CTAHOBUTCA NPOXNaJHER.

4. B #apKOM KNMMaTE HWBOTHLIE HE WMEHT ryCTOMD WEPCTHOTD NOKPOBE, MHOTHE
AHEM CTApaTCA NPATATLCA B TEHKM [puc. 114). MwgW HOCAT 3A48CH NETHYD CEETNYIO O08MH-
Y, OTPAMAICLLYID COMHEUHBIE NY4H.

5. Kypuaswie Bonockl, ocoberHo y wuTened LleHTpancHoH AGpUKK, 331MILEIOT rono-
BY OT NEpErpeea W cNocoBCTEYIOT XOPOLWEeH LMPHYAALWK BO30YXa B BONOCAHOM NOKPOEE.

Pue. 114, Kasm i _
NO-CEOEMY NEPEHOCHT
JRAPKYIO DOTOAY

IMoveMy HEKOTOPEIE IPRISYHR B OTHOL BeIyT HOUHOH obpas muann?
Haaosure nx.

L- BAuAHUE RAUMAOMO HO PAOCMEHUA

1. ¥YMepeHHBA KAMMAaT cnocoBCTBYEeT pacnpoCTPaHEHHIO WHPOKOAMCTEEHHEIX
pacTeHui (puc. 115).
2. MNOCTOAHHEIE CHALHEIE BETPEI CTUMYNMPYIOT PA3BMTHE PACTEHMIA C NPOYHEIMKM CTEONANM
M rNyBOKD NPOHUKIIOWKHMN B NOYBY KOPHAMM,




3. Mapkui W CyxDH KNMMAT cnocoBCTEYET NOABNEHMID Y PACTEHMIA HEBONBLWKMXY NUCTLER KW
pasBMTON KOPHEBOW CWCTEMBI, No3BOARAIOWER noBbIBaTE rPYHTOBYID BRary (BepBnwmes
KOMOUKE, Cawcayn, KakTyc (puc. 116)). ¥ gpyrux pacTeHuil BpipaboTanock CEOWCTEO Ha-
HAaNAWBaTe BOAY B MMCTBAX W cTebnax.

4. PacTeHWA NyCTeIHE 33 OYBHb KOPOTKMA Nepwog (BECHa, HA4ano neta) ycneeawT oT-

LBECTH M AaTb NACALI M CEMEHA (MaKKH, HONOKONLYMHK, TYHOBHYHEIE),

|

Puc. 115, Bas ocofenno Pue, 116, THralTCENEe KAKTYCED XOPOIIO
KPacHE OCEHLID npucnocofIeHs]l I8 COXPAHEHHA BOILI

BDITPGEBI H 3aA0aHHA

1. Ilpuemy B Te4YeHHE CYTOK TEMIEPATYVPA BOSAYXA OMEBaeT pasHoi?
2. BenoMEHTE, B KAKHX MecAUaX OBLIO OYEHL MKAPKO, A B KAKHX — OMEHb
KOTOOHD.
3. Jdaa uero HeoOXoZMMO HMIYUATE BIHAHHE KIMMATA Ha SEHBEIE Opra-
HH3MEI?
4., BenoMEHTE, KOTAa B BaAOlell MeCTHOCTH HAYANCH JHUCTONAT, OTIST He-
9 KOTOPBIX IITHI.
@ 5. IMoueMy MHEBOTHRIE XOMOIHEIX PailoHOE He MOTYT BRLKHTE B SHADKOM
x waumare? Kak one opHcnocaliHBAIOTCA K CMeHe BpeMeH roga?

§ 35. ONACHBIE ABNEHWNA NPUPOADbI

X NpUpoAEL.
WA HaBNIOAEIOTEA B BawemM paiaH
rpo3e onacHoCTy.

B FHAETE
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OnacHOCTE Momons
Kayin Kemer
Danger Help

B pasHEIX YroJKax ILUIAHETHl YeJOBEKY DPeryjisapHO YIDOoMKalT
ONACHEIe ABJeHHA NPUPOAEl. KpynHble NIPpHPOgHEIE KATACTPOMLL IPH-
BOOAT K 4Hel0BeHYeCKHM epPTBaM, PaspyllalT HaceleHHbIe MyHKTHI
H [IPOMBIIILICHHEIE O0BEKTHI.

Ipofaema 3amiHTE YEI0BEKA OT ONACHOCTEH B PASINYHEIX YVCAOBHAX

'[:Jt‘, ero OOHTAHHSA BOIHHKIA OJHOBPEMEHHO ¢ NOARIEHHEM Ha JeMIe Ha-

IWHX Janekny npegikob. QOacHEE OPpHPOSHEIE ABISHHA JIOOH HAYAIN

H3Y4ATE EIe B raybokol gpeBHOCTH. OJHAKO CHCTEMATHINPOBATE 3TH Habmmge-

HuA yganock Toasko B XVII Bexe, xorga ofpadoBancs Aaie OTIENBHEIN Pa3ge.n
HAYEH (ECTECTBOJHAHNE), HIYUAIOIIHHE NIPHPOAHLIE ONACHOCTH.

n Onacrste npupodnsie Asienus — 9T0 PasiHYHLEIE HB-

{'I '] JIEHH A IPUPO/Ll, BLIZLIBAIOIIHE HADYIIEHNA HOPMAJEL-
- - HOH JHH3HEIesSTEIbHOCTH HACEJEHHH, NPeNCTABIAI-
LHe yrposy [Iif 3[10POBbH, A TAKKE VHHHUTOMAIOMHE
MATEPHANLHLIE [EHHOCTH.

»

K onacHbiM OpHpPOIHBIM ABJMEHHMAM OTHOCATCH. 3eMJAeTPDACEHHA,
BYVJIHAHHNHYeCKHe H3BepHeHHH, OIIOJIdHH, 00BAaJIbL, CEJIH, OVHAMH, CHEHC-
HBEI¢ JABHHBI, HABOAHEHHUA, NPHDOAHLIE MOMADEL, 3AaCVXH, OINacCHbLIe
MEeTeOPOJOTrHYeCcKHe ABJMeHMA.

1. Kaxne OnacHLIe METEODOIOIHYECKHE ABIEHHA XapAKTEPHEL A18 BAIIEro
paiiona?

2. Yro npegcrasnger cofoll NPporHO3 ONACHBIX ABIEHHI mpupogs?

3. Kak secrn cefs OpH CHILHOM BETDE, KPYIHOM IDALEe, MOMOIELE, IVCTOM
TyMaHe?

4. Kaxyw yrpoay oHH OpPeICcTABIANT?

ABNAKITCA:
* TPONWYECKWE WTOPMEBI M HABOOHEHMA — 32%:;
* HaBoaHeHWA — 32%:;

v IEMAETPACEHMA — 12%:;

v 3acyxnm — 10%;

* AQYIME NPWPOSHBIE NPOWECCEl — 14%.

CpegW MaTepUKOBE HanBonee NoOgBEPHMEHHBIMKM AEHCTEHIO ONACHBIX NPUPOAHBIX NPOWeC-

COB ABNATCA: A3MA (38%], CesepHan v KDmHan AmepuHa (26%).

ﬁ HawbBonee pacnpoCTpaHEHHBIMH E MWPpE ONacHbIMH NpUPOOHBIMKH ABNEHWAMM




Mul wacTO HELOOLEHUEBAECM DPAIPYLIMTEALHYIO CHIY NPHPOLEl, H
OHA Bpems OT BpeMeHH HanoMuHaer HaMm 00 orom (pme. 117). Mm
JOJMMHEL 3HATE, H3YYATE M VBAMKATE IPHUDOTY, MHD, B HOTODOM HHBEM.

Pye, 117, IlocnescTEBHA NPHPOAHLIK CTHXHE

Boaslmyio OHACHOCTE HA 3HAYHTENLHOH TeppuTopun Kazaxcrana
OPeACTABAAKT CTENHLIE M JICCHLIE MOMADPL], MOMAPLI HA 3ePHOBLIX
nouax (puc. 118). ¥eranosneno, yro oxosno 90% nomapos npoucxo-
JHT 110 BUHE Ye I0BeKA.

Pue, 118, Ilowmap B crenn, Tecy N HA 3EPHOBOM IIOJE

Y7o BRI 3HAETE 00 OMON3HAX, 00BANAN, KAMHENAAAX, CEAAX, HABOAHEHH-
AX, CHedEHEIX gaBuHEAX? Ha-3a uero onH nponcxogaTr? B kaxkux mecrax
oHN BOZHHEAKWT? Yem oEn omacHe? YTo ME ZOAMHB 3HATE 0 HHX?

IMponcxoaAaT A1 OHH B paioHe Bamero npomneanna? Kakne salmuTHEIE MEpEL Ope-
A¥CMOTPEHE OIPH DOABISHHH ONACHEIX ABTeHHET

9 Kar Bm aymaere, nouemy 907 momapoB DpOHCKXOAHT D0 BEHHE YeJIOBEKAaT

® Kax mymno sectn ceba npn nmomapax? Haligmre B sanomMuuTe TenedioHEBI

x IKCTPEHHEIY CAVHD OpH YpeasLvalHEIN CHTYAIIHAX, DOMKAPAX H HeoOXogn-
MOCTH OKAZAHNA METHIIMHCKON TOMOIIH.

Bonpocs H zaganua

1. Ona uero HY®HO 3HATE 00 OODACHEIX ABAEHUAX OpHpoas? Yro smaunT
«CODMIOATE OPABUIA De30NacHOCTH B OpHpoges 7

2, HasoBHTE NPHEHAKH YXVAIOEHHA MOTOILL.

3. lepeuncnure GE30MACHEIE MECTA YEPBITHA B JOMEe M HA MECTHOCTH IpPH
CHILHOM BETpe (VparaHe) ¥ SeMIeTPACEHHN.
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§ 36. CBOMCTBA YXUBbIX OPFTAHU3MOB

M MPMIHAKM XM BEIX OPraHU3n

Bbl ¥IHAETE

a ANA OPraHW3MOoB.

Knerka diuBoi opranuzm Hemupoi
Maeyma Tipi arza Hanenia
Cell Living organizm Non-living

JluBkle opraguaMel odnagawT pagoM ofMIHX CBOHCTE H IpH-
SHAKOB, XAPAKTEePHEIX IJH BCEX MHBBIX OPraHM3MOB! KIEMOYHOE
cmpoenue, numanue, dotxamniue, gvidenenue, pazmnorcene, nodeudic-
HOCMb, Pa3dpaicumocms, Npucnocoflennocmb, pocm 1 paszsumue
(puc. 119).

P
;
q]/
.
 nuraiotcs

obMeH BELLECTEAMK
MEHY OpraHU3Mom
| W okpyawen cpenon b

Pue, 119, CBolicTEA MHBLIX OPraHN3IMOE

Bcee skuBbie 0PraHU3Mbl HMEIOT KJAEMOYHOE CMpPoeHue, T. e. CoCTo-
AT ua waemor (pue. 120). OpragmaMel, KOTOPLIE COCTOAT U3 OIPOM-
HOP'O KOJHYECTBA KJIETOK, HAZLIBAKT MHO20KIemouubimu. OpHaro

120
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CYLLEeCTBYIOT M 00HOK.IeMoYHble op2anusmbl: ameda, undyaopus Ty-
penbra 1 gp.

PacTHreanHas KIeTRA: Kaetka SEHBOTHOIO NPONCXOMTEHAA:
1 - gnerouHas credka; 2 — membpasa ¢ oo- 1 — pufocomul; 2 — agpo; 3 — AXpEIIIKO;
paMu; 3 — HACTOAINAA BAKVONL; 4 — LOpo; 4 — meurpuons; 5 — auaocoMa; 6 — roag-
5 — xnoponnacr; 6 — MHTOXOHIpHA: T — wasa IMIC; 7 - wommnexe lonngsu; 8 —
posMnaerce Noaepgsn; 8 — pHGOCOME] HA IIe- MHTOXOHAPHA: 9 — mepoxosataa IIC

poxosaToil OI1C; 9 — roagkaa IIIC

Puc. 120, CTpoesEHe KISTOK PACTEHHH M MHBOTHRIX

LY
Kaemia — caMas MANSHBEKAR YACTh JHUBOIO OpraHMa-

n ({ ]] Ma, CHocobDHAd CAMOCTOATE1LHO 0DecIleYHBATE 0DMeH

BellecTB B OpramMaMe.
™

IMTumanue — weobxoaumoe u onpefe/idwilee VCJIOBHEe DAIBHTHH
OpramMaMa. B OprafMaM JO0a¥HBI DOCTVIIATE BellecTBAa, HeoDXoqu-
Mble IJH ero pocTa. Bamuo 3HATE npaBMaa agopoBoro NHTAHHA, H
KOTOPBIM OTHOCATCH DeM(MM OHTAHHA H Eﬂ,ﬂﬁﬂp Haubosiee HEeHHLIX

MPOAYKTOB.
Heobxonumoe CBOMCTBO ¥HBBLIX ODPraHHU3MOB — PAIMHONCEHLE.

Pue. 121, 3a0oTa 3HUBOTHEIX O CBOEM IOTOMCTHEE
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PasMuosxenue HOMOTAeT COXPAHUTE M NPHYMHOMKUTE KOIHYECTBO OD-
rapuanos (puc. 121).

OgHMM W3 OTIHYMUTENLHBIX NPU3HAKOB J{UBBIX OPraHU3MOB HB-
naerca deuxmenue (puc. 122).

“7

OMkoBan amen
Pue, 122, Kampwil DepeIBHTASTCA TO0-CBOEMY

Poer u passutHe. PacTenusa yBeIMYHBAWOTCA B pasMepax B Te-
YyeHHe BCeH MMH3HHN; POCT MHBOTHHIX NIPHOCTAHABIHMBAETCH, HO IIDO-
OoMaAeTcA 3aAMeIeHHe KAeTOK BHYTPH opranmama. JHUBOTHEIE 00-
NafanT cnocobHOCThI0 K PHANYECKOMY H VMCTBeHHOMY DA3BHTHIO,
BANOMUHAHHIO M AHANHAY coOhITHA. JINId MKHUBRIX CVIIECTB XADAK-
TepeH NOCTOAHHLIN o0men séewecme, Dea KOTOPOrO OHM He CIO-
CcODHEI CYIIECTBOBATL. PASHBIM XHBLIM OPraHM3MAaM HeoDXoAHMEI
paA3HbLIE BeIIECTBA M VCI0BHMA. PACTeHHA BLIASAAIOT HEODXOIMMbII
X 1/ \ » : JKHBOTHBIM KHCIODOI, A XHUBOTHEIE,

# A7 B CBOK OYepeib, HPOM3BOIAT HEOP-
i raHMyecKne BeIlecTBA, HVIKHEIe 15

pacTeHHH.
Bee xuBnle opranMsMbl pearu-

i PYIOT HA BHeINHHE BO3geiicreusa. Jra
Pue. 123. Peakmus rHApPE CrOCODHOCTE pPearupoBaTh HA3LIBA-
HA BHEIIHEe BOsAeiicTEHE erca pasdpaxumocmsio (pue. 123).

ED]’.I'PDBH H 3aJaHNA

1. Iepeuncanre HaRGoaee BAMKHLES OTIHYHTEILHEE IPHIHAKH HEBLX Op-
raHHIMOE.

2. Kakoe cBOMCTEO #MHBRIX OPFaHHIMOB o0eCIEYNEBEAST NOCTOAHCTED BHIOB
HA HAIDEH LIaHeTe?

3. Hem oramuaerca poct or pasenTHA? [Ipneegnre npaMepsr.
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§ 37. YPOBHH OPTAHM3ALIMN XXUBLIX OPTAHN3MOB

OBEHE OpPraHu3anmMu

B& YAHAETE

YPOBHW OPraHM3aLmMm

i3
=
T

Bel HAY

Bl BCTHUMHMWTE

Opranuam Buoedrepa
Araza Buoedrepa
Organism Biosphere

Bo Beem muoroofpasuy JKHUBBIY OPrAHUSMOB MOMHO BRLIEIUTL
HECKOJLKO PASHLIN YPOBHEeH MX OpPraHH3alliH,

[nasubie YPOBHM CTPOEHMA KHUBBIX OPTAHHIMOB! MOJAEKYIAD-
Hblll, Kaemodnblil, mianeaol, opzannsLil, opeanuimentsiil, sudosoil,
nonyaayuonnblil, Suoyernosnsii, Guocpepusti (puc. 124).

MonekynapHIA KneTouHbin OpraHvamMeHHLIA

g MonynAUWOHHO-
BuocdepHbIA BUAOBOI

EBvoreocueHo3HbIM

Pue. 124, T'napHEle YPOBHN CTROSHHA HERIX OPTAHHIMOB
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C Mmonexyrapnozo ypoeia HAUMHAIOTCH BajmHeHINWe HpOLEcehb
FHIHEeAeATENbHOCTH OPraiuaMoB; o0MeH BelllecTB M IpespalljeHue
SHeprHH, nepejada HacJaelcTBeHHoH uHhopMauy 1 T. 1.
™

[l ‘1) Bemniecrea coCTOAT M3 MOJEKYI, 4 MOJEKYJILI — Ha3
g s ATOMOB.

Ha kaemodnom yposue M3yHalOTCH BOIPOCH! CTPoOeHMA B (yHK-
Ml wnerok. ¥ npocTefiniux MHUBRIX OPraHU3MoB MUINEBADEHUE, k-

XaHue, MUPKYIAINA BIIECTs, BELIeJIeHHe, [epeJBHKCHHE H DA3MEO-
FEHHE OCYINECTBAAKTCA 34 CYeT pasiuYHbIX opradesn (puc. 125).

OnMIIUTE CTPOEHHE KIETKH.
M3 makux opraHent OHO COC-
rouT? B Kakoll 4acTH KIeTKH

pacnonoxenc aapo? Kax ono serroagar?

OGonouxka Uuronnazma Bakyone

Puc. 125. Oprasenns KIeTEH

Tranesoll 1 opzannblil yposHu NpegeTaBiaw0T coboil oraenbHLLe
Oprafsl ¥ cOCTaBJANIMe UX Thanu (puc. 126).

Pue. 126, [IHmeBapHUTEIREEIE OPTAHE cODAKH

Opzan — 210 4ACTE TeJd, BLIIOJIHAKNAA ONpele/leH-
Hnle PYHEIHH.




Pue. 127, Cakcayi,
Ixefipad — NPeICcTABHTENH
OPTAHNEMEHHOTO YPOBHSA

Opzanuzmennotii yposenb npedcmasien OTASNLHEIMH OpPraHM3-
mamu (ocobamu) (puc. 127).

Korga ua orgesibHOH TeppuTopHH 0DUTAKOT 0co0H OJHONO BHIA, TO
ony obpasyior nonynsauuo (or jgar. populos — naceneuwne) (puc. 128).

&

N OTHES T

;. &

9 Pue. 128. Tlonyaauuy KYJIAHA H MADALA

F ].I'P]-I'HEII;HT\E.' IPpHMEDLD DGHYJIHHEI-&, HOTOPBEIE BCTREYAIDTCH B BAINCM PErHOHE.

COBOKYIHOCTE MMHBOTHEIX, PACTeHHI, rpuboB M MHKDPOODPrAHMI-
MOB, HACENHIOIHX OJHOPOJHOEe IpoCcTpaHcTBO, obpasyer OuoueHo3
(puc. 129).

Puc. 129.
Buonenos
BOSOEMA |

Onumure Guonenos sogoema. Kakme pacTHTENRHBIE M HHBOTHEIE OpPra-
HHAME 00MTAKIT B BAIINX BOJOEMAaX?
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Haupnicinuii ypoBReHL OPraHU3aliiil MKUBOMO Ha Hanel niuaHe-
re — fuocepusiii. Ha aroM ypoBHE HIST MHUSHEIEATEJbHOCTE BLeX
FHUBLIX OPraHM3MOB, oDMTAWINUY Ha denme (puc. 130).

| Pue. 130, Buocthepa
;1 PACIIONOMKEHA
i_" HA CTHIKE JPYIHX
1. cipep

“ Buochepa (or rped. fuo — musHb, caipa — obo-

Joura) — obosouxka 3eMJal, B KOTOpPOil CVILECTBVeT
JKHAHE.

BDI[]JDL!H H 3aTaHHA

1. Kax BB gyMaeTe, 108 Y€r0 HY3XHO 3HATE YPOBHH OPraHH3ANNH MHBEIX
OpranHaMos?

2. Ha 4ero cocToAT KNeTka, TEaHb, opran? Yro obpaayer opranm? Iloka-
FRITE MeHIV HHMH CEA3E.

Hparruueckas paGora MT
HzroToBaeHHe H paccMATPHEAHHE MHKPONPEeNAPATA KOGKHILL IYEa

OfGoepydosante: MUKPOCKON, NPpedMemMRoe CMEKI0, MOKPOSHOE CMERA0, nu-
nemid, Aafopamoprblll HONUK HIH RUHYEN, NPenaposaIsiad Laad.
Bewpecmea: ayx, soda, fod.

Urofn paccMoTpPeTh 4TO-JTHO0 D0J MHEPOCKOIOM, HYMHO ORHTOTOBHTE MHEK-
ponpenapar. OOEEKT NOMENIAIOT HA NPeJMETHOS CTEKIO0, A00ABIAKT KAILTID BOJLI
H HAKPLIBEAKT TOHKHM INOKPOBHEIM cTekaoM. Takoll npenapaT HASKIBAIT BpeMeH-
HEIM, D0CTe pafoThl 8ro MOMKHO CMEITE CO cTeRaa. MoMmHo cleJaTk H DOCTOAHHELN
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NPENapar: ofBEKT 3AKJINYAKT B COEIHAILHOS NDO3PAYHOE CMOIHCTOE BEIIECTEO,
KoTopoe OGLICTpO 3ATEEPAEEAET, NPOYHO CKJISHNEAA NPEIMETHOE H DOKPOBHOE CTEK-
aa. CymecTEYIOT DAsHOOOPA3IHBIE KPACHTEIH, ¢ DOMOIIBE} KOTOPEIX OKPAIIHBAINT
npenaparil. Tak DOJIVYAIOT DOCTOAHHEIE OKPAINISHHEIE OREIAPATEL

1. IlogroTosrTe MHEpOCKON K padore, HacTpoiTe cBer. I[IpegMeTHOE H OO-
KPOBHOE CTERJA OpoTpHTe catderkoi. [Innerkoll KanHUTe KAMMw0 caaforo pacTeo-
pa iloga HA OpeaMeTHOE cTexdo (1).

2. BoseMHETE IVKOBHLY. PaipesbTe 88 BIOAL H CHHMHTE HADYVHVI) YEIIVIO.
Or MacHcTol YEIOVH OTOPEHTE DHHIETOM KYCOUEK DOBepXHoCTHOH naenk#. Ilo-
JOMEUTE 0 B KAILTIO BOJH HA NpegMeTHOM crerae (2).

o / NHUNETES e
i e  BOOA + AOQ
]
KOMALIE NyKa

OcTopo:suo pacnpaBeTe KOMHIY Opema- ° NpENapoBANsHAN
poBAnBHOR Hraoi (3). wrna

3. HaxpoilTe noRpoBHEIM cTermoM (4).
BpemMennuil MHEPOOPENAPAT HKOMCHIILD
ayra roros (5).

4, IIpuroToENeHHBIHE  MHKpOOpEIapaT

HAYHHTE PACCMATPHEATE HOpH YVBEIHYEHHH B °
96 paz (obwextHe X 8, oxymrap X 7). Ocro-

POSKHO NepPegBHTaf NPEIMeTHOE CTeKJI0 o T’
NPeAMETHOMY CTOMHKY, HailIHTE TAKOE MEec-

TO HA Npenapare, rge JyHIIe BCEr0 BHIOHLI

NOKPOBHOE
"~ crexno

KJIETKH.
Ymo nafaredaem: Ha MHEDONDEIAPATE °
BHHE NPOSOITOEATEIE KISTKH, II0OTHO IPH-
JAeTAKNIINE oJHA K Apyroi (6).
Mo#HO PAcCMOTPETE KJISTHH B MHKDO-

crone npe veennuenHn B 300 pas (ofwexTHB B ’

® 20, ogyaap X 13). o
npena
Ymo nabawdaem: npn G0IR0I0M VEEIH- e P

uweHHH (7) MOMKHO PACCMOTPETE INIOTHYH NPOIPAYHYID obogoury ¢ Gonee TOHKHMH
VUACTKAMH — DOpaMH. BHYTpH KIETKH HaXOZHTCA GeCIBETHOE BASKOE BELIECTEO —
IHUTONIAZMA (B ONBITE OKPAINEHA HOJOM).
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B puronnaszMe HaAXOZUTCA HeDOJRMIOE MIOTHOE AZPO, B KOTOPOM HAXOAHTCH
agpuimKo. [lowTH Bo BeeX KAeTHAX, 0COOSHHO B CTAPLIX, XOPOIIO 3AMETHR HOJ0-
CTH — BAKVOIH.

Bweod: :HBOH PACTHTEILHHH OPraHH3M COCTOHT H3 KIeTok. CogepsHmos
KASTKH OPEACTABISHO IOAVIEHIKOH ODpOspavHol IHTONIAZMOH, B KOTOPOH HaXo-
guTes Gonee MIOTHOE AAPO © AIpenkoM. Kietounaa ofolouka NpospadHas, maoT-
Haf, yopyrad., OHa He JaeT QHTONJIA3ME PACTEKATRCHA, NIPHIAET €l ONpele/leHHYID
thopmy. Hexoropeie yuacTEH oDOM0YKR OONEe TOHKHE — 3T0 HNOPB, YEPEs HAX Opo-
HCXOOHT CEASE MeMIy KIeTKAM,

Taxum ofpazoM, KJIETKA — 3TO eIHHHIA CTPOSHNA PACTEHHA.

§ 38. ®OTOCUHTE3 B YXM3HW PACTEHWIA

B0 BOZAYLIHOE MUTAHKME,
MHTES,

Xnopodmnn MorocunTes Kucnopog IlurmenT
Xaopodman MorocuHaTeR Orreri urmenT
Chlorophyll Photosynthesis Oxygen Pigment

IIuranne pacTeHMid ABAAeTCA Ba)KHeHInmuM QaKTOPOM HX CYIIE-
CTBOBAHMH.

¥ pacrenuil ecTh KopHegoe (NOYBEHHOE) U §030YULHOE numanue
(pue. 131). IIpu noMoiy KOpPHeH DACTEHHSA MOJVYHAKT U3 MOYBLI
BOJIHLIE PACTBOPLEI MHUHepanbubiXx Bemecrs. [Ipu sozdywnom nu-




MaHUU THTATeALHEIE BellecTBA ODpPA3YIOTCA B JHCTLAX [JeDPEBLEE,
KYCTAPHHUKOB H TPAB.

YCBOEHHHA PACTEHHMAMH H3 OKpyMXawoled cpeasl
XUMHYECKUX JJeMeHTOB (IHUTATeJNbHBIX BeIecTB),
» HeOOXOAMMBIX JJIf MX JH3HH.

L
{{ ]) Humanue pmcmeuuﬁ — npopecc HNOCTVILIeHHHA H
™

- Boagywwoe

MoveeHH
NATEHHWE

Pue. 131, TUune NHTAHHA Pue. 132, TR BEITTATHT
pacTeHHH XA0podHILI HAHYTRH

Yepes nAueThd PACTEHHE HPOMCXOLHT BOJAVIIHOE NUTAHHE DAaC-
Teruit (omocunmes), T. e. DPOMCXOLUT YCBOCHHE ILNeHLIMH JIH-
CTBAMM YIIEKHCAOr0 rasa us arMmocdepbl ¢ HOMOLLI COMHEYHOI
saepru. Beck aTor nponece oCcymecTBAHIOT CHEIUANLHBIE Opra-
HeJLIbl KJACTHH — X.JOPONAAcbl, B KOTOPBIX HMEETCH XJLOPOMullL
{puc. 132).

DoTocHHTeS HASBIBAKOT BOJAYVIIHBIM ITHTAHMEM pacTeHuil. ¥ oc-
HOBHOH Macchl pacrenuil npudiausurensno ¢ 6 yacos sedepa go 6 ua-
COB YTPA CKOPOCTH POCTA PACTEHWH NOCTENEeHHO HNOBBIIIACTCH. JAaTeM
OT YTPA K Bedepy saMedaercs HOCTEHNeHHOe 3aMe//IeHue pocTa.

B HHCJIOPOL.

Xnopoguan — senenstii nurmedt, upeodiafaomii
¥ pacTenuit. OH cogep:#uTCH B KIeTKAX M HMeeT (hop-
MY MAJEHLEMX KpPYIIbiX zepes. Xjopoduin Haxo-
AHUTCH B pPACTEHMAX [OBCIOAY, HO INIABHEIM 0DpasoM
B THCTBAX.

™
[l ]) Ilpun doTocuuTese yriaeKHCJBIH I'as OpeBpaifaercd
™

e




b Mpu dotocuHTesze emerogHo obOpasyetca 200 mnpg TOHH  KMCAOpPOAA,
1,7 mnpg TOHH yrnepoaa, 150 mapg TOHH OpraHM4eckoro sewectea. Ecam Ha
NAaHETe NPeRpaTMTCA GOTOCMHTES, TO BECh KMCAOPOM aTMochepsl W3pacxo-
ayeTca ecero 3a 2000 ner.

Epacamme BemecTa pacrenuit, Eciu JuerTss B OCHOBHOM HMe-
OT 3eleHYID OKPACKY, TO IUIOALI PACTEHUH OTAHYAKTCH PAZHBLIMH
nBeraMu. B THCTEAX U MI0JAX UMEIOTCH 0C00kIe BEIECTBA — NUZMEH-
mbt. OHHM ODpHIAIOT OKpacKy pacredusam (puc. 133).

Puc. 133, 3onorana oceHs — HAPCTEC NPHPOSHEIX KPACOK

h 5o EPEMA NMCTONaAa W COIPEeEaHWMA NNOL0E paspylwaeTca xaopodunn. M3 Hero
oBpa3yvioTca XPOMOMAICEMb), KOTODbLIE NPUAANT AMCTEAM W NNO4aM PAaCTEHWH
MENTHIM, OPaHMEBLIN, KPACHBIA W ApYIWE LBETA.

a [Mouemy JAHCTLA THCTEEHHBIX OEPEBLEE OCEHBID KEITEHT, 4 HIOIKH XBOI-
@ g HEIX mopog (enk, cOCHA, OINXTA, MOMOKEBENEHHEK, TYA) KPYIJEIH IMojg 0CTAKT-

CH GEJNEHBIMHT

E(il’l'ﬂ(]l‘hl H 3aJaHHA

1. HazoBuTe YeIOoBHA, HEOOXOAHMEIE A IPomecca (hoTOCHHTESA.

2. Yro takoe nHrMeHTE? Kakine MHIrMeHTE VUACTEVIOT B (hOTOCHHTESET
3. Yto o3HAYAST BRIDAMEHNE «PACTEHHA — METKHE HANISH NIAHETRI# T

4. TogymaiiTe N CIENATE OPOrHOZ, YTO NPOHICHAET ¢ SeMIEd, 8CIH BI-

pYOHTE BCE Meca.

® 5. IIpn noMomM CTAPINAX BEINONHHTE OMHCAHHEIH HHMKE OOEIT JOMA.
_‘_.. HMoxoxuTe ero peavibTATE OJHOKITACCHHEKAM H yvuuTenw. CrenaiirTe
- BEIEQ]] O IIPOgelaHHoil pabore.
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MpawTuueckana pabora MN§

* KoMHaTHOE pacTeHWe MOMECTHTE B TEMHHA Wkad Ha HECKONbKD CYTOK.

+ Ha NUCT nonoswTe TemHyw Bymary ¢ kakofi-nubBo gurypoi.

= PacTeHWe NOCTaELTE Ha CBET.

« Yapes 7-8 4acoB NUCT CPeXbTE, CHHMUTE Gymary.

* OBeCUBETLTE NMCT B FOPAMEM CMMPTE.

« DBpaboTaiTe eroc pacTEOpoOM WOOE. | i
+ Ha oBecuBe4EHHOM NMCTE NOABMTCA PHCYHOK @Wryphl.

Brgenenne npHpoIHEIX KpacHTeXel (INIMeHTOR) H3 pACTeHHI

Ddopydosanue: CMEKIANHAR WAL MEMAITAULECKAA NOCYda, HOMHULLL, CTO-
A0BBLE HON, PYLHAA COROSHMUMAAKD, MEPRA, CUMO, ITEKMPUNECKAR TAUM K.

Bewpecmea: menaan soda, Ko, CEERAL, CHCNUE IEACHBE JUCTBA, A200bi,
YepHBil U FeaeHbiil vail u dp.

KpacHnbHEIE DACTEHHA — 5TO PACTEHHSH, NPOHIBOAANIHE H CONEPIHAINNE KpAa-
cAmBe BemecTea. IlooyuRTE KpacAIHi PpACTEOP MOMCHO, BEINADHEAA B BOJAE KOP-
HH, THCTEA H IBETEl PACTEHHH.

Hacme 1. HoayueHue KpacuabHoz0 IKCMPAKMO W3 POCTMUMEIbHBX TL2-
MERMOE

JnA nonyYyeHHA KPAacHIBHEIX OHrMeHToB Oepem oo 100 rpaMmMoB cBe:HeBEI-
FHATHIX HGMENBYEHHLIX YACTEH CEEKJIEL, AT0[, JEIeHLIX JHCTEER, II0 YAIHOH J0HKKe
YEpHOrD HIH 3eleHoro dafi. Beifop 3aBHCHT OT IEETA, KOTOPEIH HAM HeoOXOZuM.
CrIphe 3ATHEAEM TEOIOH BoZoH H B TeuweHHe 30 MHHYT KHIATHM B DOCYAE: BOJA
AOMHACHA NOJHOCTB) NTOKPHEBATE DACTHTENBHEIN MaTepHan. IIpoH3BOIHTE BLIBAPH-
BAHHE HY3HO E NIPOBETPHEAEMOM NOMENISHNH, T. K. HEKOTOPLIE KPACHIEHEIE PACT-
BOPEI HMEOT peskni aanax. [Janee KpacHIBHEIN 3KCTPAKT OPOLERHBAEM.

Hacme 2. Oxpacka xaonvamofyMayHOL MEAHT

KpacHnapHEI 9KCTPAKT QOBOAHMM 00 KHIOEHHA H B Hero OOYCKAEM OKPALIH-
BaeMEIH MaTepual (Kycolk Oexoll xmomuaroOymazxuHof TeEaEn)., Knoatam ero ma
MegneHnoM orge B TedeHne 15-20 muayr. ORpalHBacMyln THAHE DEPHOIHYECKH
NepeBopauHBAEM I JOCTIMEHHA PABHOMEDHOH OKpAcKH. BRIHVE OKpAIISHHYH
TKAHE H3 PACTBOPA PACTHTEALHOTND KPACHTENA, CYIIHM ECTECTEEHHEM clocodoM B
JAINHIIEHHOM OT CEETA MecTe. 3ATEM MATEPHAN DOMOMIEM B HHCTOH TEII0H BOmE.

Busod: B peaynbTaTe ONBTA OLIJIH BLIBEJEHE! NHTMEHTL! PACTEHHH H IOJY-
4eHE 00paA3OEl OKPAINEHHON THAHM.




PA3AEA V.
SHEPIHNA U
ABWXXEHUE

# BUAbI IHEPTMIM

* MCTOYHMEKM IHERMMMK

# Temneparypa v TeNAQBAl IHEPIvA
# DHeprocbepexeHue

# TenaoBOE pacluvpeHue

# ABMXEeHMEe Tea
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§ 39. BMAbl N NCTOYHWUKW SHEPTHA

IHEPIMK.

Dueprusn HeTtounuy 3Hepran
Daeprusn Dueprus weai
Energy Source of energy

duepzus — 510 cnocobHOCTE Ten coBepmaTs pabory. Yem Hosb-
uie pafoThl MOMET COBePIINTE Telo, Tem Joslre ero suepras. Hns
TOT0 4T0DBI MPOM3BECTH JHEPTUID, HeolXo UM ee uerouank. K raas-
HBIM HCTOUHMKAM SHEPrHH OTHOCATCH! UCKOIAEMOe ropiuee (yroJs,
Hedirb, ras, Topd), ropoYMHe CAAHNLLI), TePMANLHLIE BOIbI, AHEPrHSA
COJIHIIA, BETPA, pPeK, Mopeil u OKeAHOB.

Tepuur sHepsuf DPOHCXOAHT OT TPENMECKOTD CI0BA encergic — dedcom-

@ GlLE, ﬂeamemaum‘mb, KOTOPOE BINCPERIE NOABHIOCE B pnﬁcr'rax .A.'PHCTD-
TEJH.
» Juepruw uaMepHiorT B mmoyvaax (Im) — egununax,
= {'l l) MOAYVYUBINUY cBoe Hagsauuwe no damunun I, Mxoy-
- JIfi, OTHPBIBIIEro, 4TO TEILTOTA TAKIKEe ABIHCTCH Of-
- HHUM H3 BHAOB SHEPIHH.

Haubouaee uacTo BCTpeYaeTcs B NOBCEIHEBHOH MKHIHM MEXau-
yecrkan anepzus. Mexanuyeckas sHeprus WIHPOKO M3BECTHA “ejoBe-
Ky ¢ gpepHeiiinux spemed. OHa IPpUMMEHHETCH B TAKHX yCeTpoMcTsBax
H OPYIHAX, KAK JIVE CO CTPEJNAMH, KONLe, TOIOD, NOBO3KA, MAATHHE,
BeTpAHAA MeJbLHHIA, HAPYC, POHYAPHBIR Kpyr, Yackl M APVIHe pas-
HOOOpAasZHbIE MeXaHUuaMel (puc. 134).
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Puc. 134, MexaHWuecKAs SHEPTHA

JAeKMPUHECKARA IHEP2ZUA IIUPOKO HCHONLIVETCH 4Yel0BeKOM B
noscensessoi suany. Heposmostuo npegerasuTh HAmy #usHb Oes
anerrpudectTsa. [IpoMaBOLUTCH ATA DHEPIUA € HOMOLILI) CIEIHAL-
HBEIX TeXHHYECKHMX yerpoilers Ha meraosoix (TIC), zudposnexmpo-
cemanyuax (I'9C), amomusrxy (ASC) H gpyrux BHAax AIEKTPOCTAH-
uii.

Puc, 135, Oneprocteperaloiqne JAMOOYKH — CHMBOJIEL 4 3€JI€HOH» IHEPrHH

P Mouemy sneprocoeperamoige gaMoousl (puc. 133) HASLBAKT CHMBOIAMH
«3ENEHOH» JHeprHu? B ueM X DpeMMVOIECTEO N0 CPABHEHHID ¢ O0RIYHLIME
NAMIOUKAME (IaMIouKH HAKATHEAHHA)? HakHe TAaMOOUKHM HCHONB3VIOTCS
v Bac goma?

{{ ]} Enpmuouna HaMepeHus JIeKTPHYECKOd 3JHeprum —
iy 1 kuaosamm-vac (wBm-4 ).

r Kunoparr-yac paseH KOJHYECTBY JHEPrumn, norped-
» AseMoi (HpoUsBoLUMOil) YeTpoiicTEOM MOLIHOCTLID
OIMH KHUJIOBATT B TEUEHHE OJHOr0 Haca.
" Orcioga 1 kBr-u = 1000 Brx 3600 ¢ = 3,6 MIx.

dunerrponamna womuocrhio 100 Br, srmwouae-
Masd eMelHeBHO Ha & 4YACOB, OOTPeDIAeT 34 Mecsi
0,1 ¥Br * 8 u/nens ¥ 30 gueit = 24 gwBr-u,




Xumuvecrasn IHEPZUA H3BECTHA HKaMi-
AOMY COBPEMEHHOMY HeI0BeKY U IIHpOo-
KO MCHOAL3YeTcd B ObITY W HA I[IDOM3BOI-
crepe. MerounuraMmMu XuUMHYeCKOH sHep-
MUY ABIHIOTCH: HedTAHBIE MECTODOMMIeHU
(HedTs ¥ ee NPOM3BOAHLIE), FA30KOHIEH-
CATHLIE MECTOpPOIeHHA (UpHpPOAHLIH ras)
(puc. 136), vroabHbie DacceilHbl (KameH- Pue. 136, Ilpupoguii raz —
HBIH yroas), doaora (Topd), neca (apesecu- HCTOUHNE XHMHHEECKOH
Ha) u ap. JHEPTHH

K xaxoMmMy BHAYV DOIE3HEIX HCKONAEMEIX [0 3AOECAM H CTeNeHH BOI0DHOB-
® @ n8eMOCTH OTHOCHTCH nNpHpoaukiil ras? HazosuTe nyTe ciepemeHHA 3aNacos

raga. 4ro TAKOE VTEUKA FA3A, M KODOAa MOMKET OIDOHI0OHTH TakodH npomecc?

Kakym omacHoCTs A0 SA0DOERA M MHIHH Yel0BEKA NPefcTABIAeT ras?

HepoaMOMHO OPeICTABUTE HAITY 3HU3HE Dea menaogoil anepauil.
Halie BCEro ee MOJVHAIT B Pe3ybTATE CHEMIAHHMA PA3IHYHLIX BHAOB
romnusa (puc. 137). IIpu aroM Bhigensercsa Tennosas sueprud. To-
pAYAd BOSA B KPAHAX, PANHATOPLL OTONJIEHUA M TEILILIe MOJL] CO3LA-
0T KoMQOPT B VIOT HALLIEro JOMa.

)

W/

I

Topd las Yrons

Pue. 137. Buasl TONJIHEA

3 MoMHO JH TONIHEHEIE DECYVPCEl JAMEHHTL HA APYIHE HCTOUHHKH Heprum?
L] o e
ﬁ. ODDCHYHATE BAIN OTBET. ¥3HAHTE V CTADIIHX, ONATOJAPH KAKOMY HCTOUHHKY

JHEPrHH OOCTVIIAET :I.‘IﬂKTDH"-IE‘CKHﬁ TOK B BAILI J0OM.

aTo CTeNeHBL HarperocTH Tes. MaMmepsercs B rpagy-
cax.

W
{[ ],] Tenaoma — oro Gopma sHepruu. Temnepamypa —

L]
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Pyc. 138. Tennosaa sHeprud cONTHEYHBX Jy4YeH H pagHaTopa —
KAasLIH IPeeT No-cEOeMY

9 B =wem oTnnume Tenna COMHEYHLIX Oy4edl oT rTenna Oarapen (pagHaTopa)
B gome (puc. 138)7

Ceemosas anepzus dHAKOMA JIIONAM BeexX BPEMEH ¢ CAMOI'O DOi-
nenus. C IpeBHOCTH H3IBECTHRI TAKHE MCTOUYHHMKHM CBETOBOM sHepruu,
kar Conunune, JIlvaa ¥ apeaisl, Kocrep, dares, HEKOTOPEIE }XHUBOTHEIE
H pacreHud. Bee uBoe Ha JemMie CYIIECTBYET TOALKO OJarogaps
DHEPIHH COJTHEUHOTO CBETA.

({ l] OCHOBHBIM M INIABHBEIM HCTOYMHHKOM DHEDPI'HH HA Sen-
Jig ABJAeTCH JYUHCTad sHepreus Conuua.

Hdeprnas (amomMHad) dHeprud NPUMeHAETCH
B OCHOBHOM B #JIepHOH AHEpPreTHKe, B YACTHOCTH,
HA ATOMHBIX JexTpocraHnuax (puc. 139).

Uro rakoe pagunanua? Hakyw onacHocTE oHa Opeg-
R‘ CTABIAET A sA0poBRA degosera? YTo BH chanima-

Pue. 139, CHMBOI
AJEPHOH SHERPTHH

an o CeMHNANTATHHCKOM HCOBTATEILHOM AIepHOM
noauroHe?

BD]IEH}CBI H 3aJaHHA

1. HazoruTe NpeNMyLIEcTEA 3NeKTPHYECKON] SHEPrHH B CPARHEHHH C JApY-
THMH BHJAMH 3HEpPrHH.

2. Or Raxoro THOA 3NEKTPOCTAHIINI DOAVIANT SHEPIHI BAIN J0M, [MIKOJIA,
Dnmmafman GoNEHALA T

3. Iepeuncanre BUALI 3HEPrHH, KOTOPLIE MOMET DPOHIEOIHTE SIEKTPRO-
CTAHIHA, paloTAIMIAA HA YIJe I OPHPOSHOM Tase.
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§ 40. BBAMMONPEBPALLUEHWE SHEPTMH

1 ﬁIPBI.LEEHHe JHepruvu.

fal
g
LS
T

JIeKTPOCTAHILM A
JIeKTp CTAHLHACKL
Electric power station

SHeprusg He BOZHUKAST M3 HUYEro M HUKYIA He ucueszaer. Oua
npespalaercs ua oguoit dopmet B gpyryio. Tak, norpebiasgeMble HaMmu
NPOAYETLL TOME HMEHT CBOI0 SHePreTHYeCKyi0 HeHHOCTh. deM Bhiie
MX JHEPreTUHecKad LeHHOCTh, TeM DOMbLUIe Mbl HOJAYYaeM JHepruu.

o uzobperenis IBUTATENH eIHHCTBOHHBIM HCTOUHUKOM 3HePI UK
nnsa venoBera Obuia npupoga. AUBoOTHBIE TAHYIN IOBO3KH, BeTep
M BOJA BPAINANM JIONACTH BeTPHHLIX MEILHHI[ M BOAHHBIC KOJECH,
yrodbl MOA0TE MYKY (pue. 140). Boga Owblina riiaBHBIM HCTOMHUKOM
JHEpPrHH, [I0Ka He H30DpesH napoBbie Mamuib (puc. 141). Duepruwo
BOJLI, BETPA M 3HMBOTHLIX MCIONLIVIOT M CEIOINHS.

Pue, 140, 3peprua BoOEl H CHOA JKHBOTHEIX — HCTOUHHE MeXAHHYECKOH SHeDIHH




Puc. 141, leperle napoBod, NapoBas MAITHHA

B XVIII pexe Obina nzobperena napopas mamupaa. IMonyuennas
B Heill TennoBas SHepPrus HPeBPAIIATACE B SHEPIHI0 MEeXAHUYeCKOro
peumenus. [laposas MamuHa Bpaliaga Koaeco, 0T KOTOPOro ¢ MoMo-
HIbI0 PABAMYMHOIO poja nepegad (Bajibl, MKKUBLL, PEMHH, HENH) sHep-
rUs NepeiaBaiack Ha APYrUe ArperaTbel ¥ MeXaHusMEL.

Pue. 142, ¥ere-KaMeHOTOpPCKAS THAPOSAEKTPOCTARINA Ha peke Epruc

B XX pexe yesioBeK HAYAI CTPOUTL TEILIOBLIE, PHAPABINYECKHE,
ATOMHEIC AMeKTPOCTAHIIHHE, DHePrUd MAJAKNEH BOALI HA MEAPOAIEK-
TPOCTAHIHAX IPEeBPAllaeTCcd B AlleKTPHYMeCKYIo aHepruw (puc. 142).

Bon prCEl H 3A0AaHHA

1. Kaxne BHAR ODOTPeGAAeMEIX BAMN NPOJVETOE HMEHT BLRICOKYVE) Ki-
nopuiHocTe? Ilouemy MonomoMY pacTyIIeMy OPraHHZMY HeoOXoZHMO
norpefaaTh OROIVETE ¢ DOBLIISHHON sHepreTHYeckodll NeHHoCThI0?

_é. 2. CocraBhTe NOepedeHhk HAHOOIEE BAMHBIX OPOIVETOE ¢ DOBRIIIEHHOM
SHEPreTHYeCKOH HeHHOCTE. OOLACHHTE, NOYEMY HE pPEKOMEHIYETCH
OHTE JHEPTETHYECKHE HATHTKH.

03. BozeMHETE MOJOTOK E,]];EJI&I-“ITE HM HECKOILKO YIAPOE IO METATITY {KYE’D-

UeK MEeTANId, TBOENL, raika). Ocropoimuo noTporafiTe MecTo yiapa. dro

NOYYBCTEYIOT BAIITH ZIIE.J'[L]'.I;H? Karoe OPEeEPAeHHe JHEDIHIT I'IP-DEBGII]J'ID?
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§ 41. ANbTEPHATUBHbLIE NCTOYHMUKW SHEPTMIN

IHEpreTvka.
BAAHITCA anbTEpHaTHUE Il

<
F3
=

ANBTEPHATHEHAN JHEPIH
Banamansl sHepruaa
Alternative energy

Korga rosopaT ob ajlekTpUYecTBe U OTOILIEHUH B HAINKUX JOMAX,
MBI Cpasy BeooMuHaeMm o0 2JIeKTPOCTAHIMAX, e HPOH3BOLAT AJIeK-
TPHYECKHH TOK M Temno. Yalle Bcero oHHM MMEHT OrPOMHBIE TPYOLI,
Koropble BuibpackiBaorT B arMmocdepy cronadbl AbiMa, cogepialiue
pasJHYHLIe BpeIHEIe LI OKPYHAIILeH cpelbl raskl U IPHMECH,

Kax poaro oau 6yayr sarpassaars so3ayx? Ha cronsko et xea-
THUT TONJMBHEIX pecypcoB aaa ux paborei? YTo genaTs B YCJIOBH-
AX SKOJIOrHYecKOro H sHeprerudeckoro xpusmuca? Eers aum Brixoa?
Mostno nu mwaittu pemenune? Ha aTH BOnpocsl yie CYIIECTBYET OT-
BET! HANO MCKATHL JPYIHE HCTOYHHKH DHEPIUM — AibMePHAmuenble,
Hempaduyuornble, 60300H08LAEMBLE,

BeTtpoaHepreTuka Connevnasn
aHepreTUka

Buwoanepretuka

Pur. 143. HanpasneHNA ANLTEPHATHEHON JHEPTEeTHEH
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(l l) Anrvmepnamuea (or Qpanun. — dpyzoi, odun usz
5 deyx ) — 9T0 BOAMOMHOCTE BEIDODA M3 HECKOJIBHHX
5 BADHAHTOB.

Hro e TaAKOe ANLTePHATHBHEIE HCTOUHMHKH

sHeprun? 9To, B LEPBYI0 ouUepelb, pabora ¢ Boaoh-

HOBJIAEMBEIMH HCTOYHUKAME JHEPIHUM, TAKUMH KA

osueprus CojiHua, BeTpa, MOPCKHMX TeUeHHN, IIPH-

’ ‘ JHMBOBE H OTJHBOB Mopeil; Ouoromnnso (puc. 143).

PaspabaTeIBaiTCcA HOBRIE AHeprocDeperamiaiHe Tex-

EXPO 2017 HOJIOIHH, CHOCO0HLIE DHOHOMHTE SJIEHTDHYECTBO H
« Future Energy *  pommsxars ero pacxon B HECKOJBLKO Pas.

Astana Kazakhstan Pagsurie ¢aHepruH OyIyIeros CTAIo JeBH30M

Puc. 144. Cumeon  Beemupsoii Beictaen «EXP0O-2017» B r. Acrane
Ireno-2017 (pue. 144).

BD]IIH}EH H JaJaHHA

9 1. IMMouemy HeoOXOAHMO PAZBHEAThH AMLTEPHATHEHYI} JHEPTETHRY T
2. B uemM npeHMyIIecTEC CONHEYHOH H BETPOBOH SHEPreTHEHN Iepes Te-
x. IIoBE0H?
3. HenonesaywTea NIH B PECHOHE BAIIETD NPOMKHBAHHA ANLTEPHATHBHEIE
HCTOYHHEH JHEpPram?
4. KaxoBo sHAYEHHE NOHATHA ¢«JHEPreTHUeCKH KpuaHcs T

IHpaxTtunuecxkans pabGora M9
Hamepenue TeMnepaTypel

Korga Mul ropopum: «Tenaos, €X0JO0JHOs, TO HMEeM B BHIY 4Yallle BCErD
TeMIEPATYPY Boagyxa. UTole mamepuTE ee, gocTaTodHo Tepmomerpa. Ero nao-
Open mBegckHB (pHsHEK H acTponoM Angepc Ieascmid B 1742 roay. Iloatomy
OpH H3IMEDEHHH TEMIOEPATYPRl BOZZVXA HCHOALRIVETCA IIKAMA, NPEII0HeHHAN
Henscuem, u crasuTea aHavor C (Celsius).

Jaganue 1. Paccmorpute repMmoMerp. OCHOBHEIE €0 YACTH — CTERIAHHAS
TpyiKa, HATONHEHHAS JMHIKOCTEI, B ImKana. Kamgoe gesenne meainl ofoanaya-
er oaua rpagye. [udpa «HOIBs — 3T0 MPAHALA MEMEAY FPALVCAMH TEIIIA H MODO3A.
Konen croafnka MHIKOCTH B TPYOKe TEPMOMETDA YHASLIBAET HA YHCIO MPAZVCOE.

Jaganue 2, UTobe DOHATE, KAaK pabOTAST TEPMOMETD, DPOASIANTE ONBITEL

Onwem . OnyeTHTE TEPMOMETP B CTAKAH ¢ TEII0H Bogol. IT0 NpOMCKOAHT Co
cToONOHEOM SKHIKOCTH B TpyOke TepMmoMeTrpat

Onwm 2. IlepeHecHTe TEpMOMETD B CTAKAH ¢ x0onoaHON Bogoid. ITocmorpure,
UTO TENepPE NPOHCKOLHT CO CTONOHKOM MHAKOCTH B TpYOKe.




damaane 3. Ilone3avack TEPMOMETPOM, OOpPEeIEIH-
TEé TEMOEPATYPY BO3AYXa (B Kiacce w Ha yaune). Yro-
OBl YIHATE CPEAHIOW TEMOEPATVDY BOZOVXA, HYKHO
¢ MOMOIILE TEPMOMETPA HECKOJLKO PA3 B CYTKH H3-
MEPHTE TEMIEPATYPY BO3AYKA, CI0MHTE TH I[IOKAa-
BATEMH H pasielNTh Ha KOJAHUECTEO HaMepeHH#H. Yem
0OJBIDE KOMHUYECTEO HIMepeHHil, TeM TOYHee IIIOKA-
gaTENL CpefHeH TEMNIEpATYPE BOsgyxa. ONTHMANE-
HEIM CYUHTAIT S-pasoBoe HIMEPEHHE, T. . KaMILle
3 waca (Tax HamepawT Ha MereocraHnuax). Momuo na-
MEPATE TEMIOEPATVPY Boagyxa 4 pasa B cyTHH. 3a Hada-
0 OTCYETA NydYine OpATE TO BPEMSA CYTOK, KOTOA TeMIe-
PATYPA MAKCHMAILHAS HIN MEHHManbHaf., Hanpumep:
¥ HAC OHK XApPE B 16 uacos. Ecnan mamepsaTs 4 paaza
B CYTKH, TO CISIVIOLIE:e HaMepeEne Ovger B 22 uaca,
gareMm B 04 waca 1 B 10 uacos. Bee mokazaTenn HYIE-
HO CAOKHTE M pasfennTs Ha 4. HoMepaTs TeMnepatyvpy
BO3AVXA HYKHO B TEHH.

3amaaue 4. Pacemorpure MeIHIHHCKHE TEPMOMETP.
JHaAYEHNA HAYMHANITCA ¢ 34 B sagamunsamwTea 41. A eme
sHaueHHe 37 BLIJENEHO KPACHEIM ITBETOM.

B MEIMIMHCKOM TEPMOMETPE BMECTO MHIKOCTH HC-
OOJLEIOBAHA PTYTE. ¥ HYEJI0OBEKA TEMIEPATYPA HE MOMKET
OBITE HH3E 35 B Beime 41 rpagyvcos. Ecan remnoeparypa
nogEEMaeTcH Beimme +37°, sHAYNT, Yel0BEeK sabonen.

MegMIHHECKHM TEPMOMETPOM H3MEPETE TEMIEPATY-
PY¥ CBOETD TEId.

§42. PAUMOHANNBHOE UCNOJ1Ib30BAHWE SHEPTUH
M BE3ONACHOCTb

YTO NOHMMAHT NOA PALMOHANEHBIM IHEProchepeXeHnem.
MyT COXpaHEHWA SHEPTMIK M TENAA.

Mpaeuna Be30NaCHOCTH NPKY MCNONE30BAHUK 3MEKTPHUE-
Ckux NpuBopoe.

30NACHOCTIA.

Bl HAYSTECE:

E

Bbl€ ABMEHWA.
AR 3NEKTPUUECKHX NpUBopo

Bl B0 AT
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dueprochepesenue Tenaonzonnuun Tennosasn 3HePrun
JHeprua yHeMmaey Heiny oxmaynay A Biny sHepruscnl
Energy saving Thermal insulation Heal energy

VMeHbIICHHE SAIACOB SHEPreTHYeCKHX Pecypeos, B ocobeHHOCTH
yras, rasa 1 HedTH, BO3PACTAHHE CTOMMOCTH MX JO0DLIYH H 3KOJIOMH-
YyecKkHe IpobieMbl BLIGBAIH HeoDXOAHMOCTE PALHOHANLHOIO HCIOMEL-
30BAHMA AHEPIHH, B 0CODEHHOCTH AJMEeKTPHYeCKOH | TeILIoBOi.

JMeHne) — JeATeNLHOCTE 10 opranusanun adderTHs-

Y
( ] Payuonansioe ucnoibiosanue anepzuu (aneprocbepe-
l )
n
- HOI'0 MCIOJILE30BAHKA 3HEPreTHYeCKUX DeCypoos,

-

IInAa palMoHAJIBHOTO HMCHOOAL3OBAHHMA SHEPIHH HOMA Mbl OJIH-
HEl 3HATL, KAKAA OBLITOBAA TeXHHUKA HoTpedbider GoJbIle 3MEKTDO-
DHEPIHH M HACKOJBLKO MPABHILHO M IKOHOMHO MEI €€ HCO0JbL3yeM.
Hauboabiiee KONHYECTEO JHEPIHH DOTPebAAI0T XOM0IHIEHHE, 2JIekH-
TpHYecKad [LINTA, CTHPAJIBHAH MAMNIMHA M OCBETHTEIbLHBIE IPHOODLL

(pue. 145).

Pue. 145. 'nasnsle noTpefHTEIN JNEKTROSHEPIHT B ORITY

B OEITY. BemoMmnTe, modeMy BO MHOTHX AOMAaX HCOOABRIYIOT sHeproche-

PETANITHE JAMILL.

-' TpearomnTe BAINH PEKOMEHJAIHN 0 CHIMMEHHID 3HEPronoTpeGIenns

B umacrosmee BpeMsA MHOIHE NPOH3BOSMTENH DLITOBOH TeXHHKH
OTMEYAINT CBOH TOBAD CHelMANbHOI Haxneiikoil enmuoro obpasna,
e pasiMyHbIMH OBOTAMH M OyVEBAMM 0003HAYAIOT KJACC 3HEProllo-
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Tpebiaenus: or A - cAMOro SKOHOMHYHOIO
uagenud, 10 G — ¢ CAMBIM BBICOKHM PACXO-
mom aepru (puc. 146). Iosromy npu oo-
KYIOEe 3JeKTPOTOBAPOE HeolX0IuMO Y3HATE
HX KJIACC aHepromorpedienuns.

::
BrimpmuTe B TeTpask HASBAHHA SIeKTPOOE-
TOBRIX NPHOOPOE, KOTOPLIE HMETCS B Ba-
meM gome. C NMOMOINEN CTADIIHX Y3HAHTE,
m0 BOSMOMHOCTH, KIace dHepromorpefinenns. Bee
au npubopsl skoHOMHUHEIE? Haxpe IaMOOUMEH OcC-
BEINAKT BammH KoMmHATH! MosH0 IH DpomHTE Ges
ANEKTPHYECKHX MACOPYOKH, COROBEINHMANKH, MHKCEDA, THIET

Puc. 146, Knace snepro-
noTpedreHHa GRITOBRIX
npeiopos

I[Ipy MCOONBIOBAHHE DBITOBBIX aMeKTPONPHOOPOBE HYVHKHO CTPOro
cobMI0IaTE MPABMIIA ANeKTPOoDe30aACHOCTH. INeKTpOnpUiOpL] ABJIA-
OTCHA HCTOUHHEAMM HOBRIIIeHHOH onacHocTH (puc. 147). Bee amex-
TPOINPHOOPEL HOJIH#HEL ObITE HCHPDABHBIMH.

Puc. 147. HencnpaBHEIE SJIEKTPONPHOOPE — HCTOUHHEK
NOBRINEHHON ONACHOCTH

3

] Karymw yrposy OpeJcTABIAKT HeHCOpPaBHEIE saeRTponpubope? Yro smaunr
-ﬁ colIogaTe TpaBHIa dNeKTpobesomacHocTH T

IILna oborpesa Hamux jJomoB morpebagercs oxoao 30 % npouaso-
AUMOH TEILTOBOH SHEPrHH, KOTOPYIO MOJYUYAKT NPH CHUHMAHHUN VIVIH
u rasa. Ilosromy meobxogumo Depeun aro Temno. Bo muorux gomax
TRILIOBAA 9HEPrU#d TepdAercd o pasHeiM npuduHam (puc. 148). Ilo-
ATOMY, KAk Obl HE OTAILIMBAJIHCE TAKHE H0MA, B HUX BCE PABHO TEILIO
He DVIeT COXPAHATECH.
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MoTepy yepes cuoTamy oTonnexws 15%
MoTepy yepes mpoiwy 11%

BermunAuukA 22%

Pue. 148, IIpHulHEl NOTEDH TENNa B JOMAX

IpoananuanpyiiTe pucyHok. [logymaiiTe, KAKHM £INe OYTEM MOMKET Te-
PATECA TEILIO B BAINEM Kaacce H gome. HACKOTRKO BAIN KIACC SAIHILEH

OT MOTEpI renna? Hak Bl COXpAHAETE TEILIO B KIACCE B 3NMHHE HEGHI[H?

Trodsl COXPAHUTE B JOMAX TEILI0 U CHH3UTH 3ATPATLL HA OTOILIE-
HHE, HYMHO HPOBOLUTE MEenAou30081410 joMos. Xopolo nogodpaH-
HA# TeIIONZ0NANHE MOMEeT IHAUUTEeIBHO COKPATHTHL NOTpedieHue
QHEPIMM M CHSNATE MUKDOKAMMAT B foMe KoMGOPTHBIM.

Taie Beero Aid yTelUIeHHUs [OMOB NPHMEHHAIOT CTEKI0OBATY, MH-
HEpPaJNLHYI0 BATY, KAMEHHYID BATY, IIOJIHCTHDOJ, NeHOIOJHCTHPOI,
OHOBATY, HEHOCTEHIO U Apyrue marepuans: (puc. 149, 150).

Pue, 148, TennocOeperaomue Puc. 150, Tennousonamnsa JoMa
MATEPHAIEL

BD-]IPGI!H H 3ATAHHA

1. Kak npomcxoanT yueT noTpedleHHol 3MeKTPOSHEPIHN B ORITY?
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2. CronNEKO JEHET BAINA CEMLA TPATHT Ha OILIATY AIEKTPOIHEDIHH B MecHn?
Kro H3 BaCc ¥yMEeT DOACYHTEIBATE CTOHMOCTE NOTpellIeHHOl sHeprHHET

3. Daa uero HeoldX0ZHMO HCOOMBIOBATE JOMA CUETUHEH ODoTpefIeHHA To-
pAYel Bogel B Tenna?

IIpaxrtnuecxkana pabora M 10
Tennopoe pacliHpeHHe T

Bam y:xe H3BECTHO, YTO BCE BEIIECTEA COCTOAT HI YACTHIL (ATOMOE, MOJEKYII).
STH HACTHIE HENPEPHIBHO XAOTHUYECKH ABH#YTcA. IIpH HarpeBAHHH BelnecTBa
ABMMKEHHE YACTHI, CTAHOBHTCA Gonee OulcTpeiM. IIpn sToM yReNHUHBAIOTCA PACCTO-
AHHA MEMJY YACTHIAMH, YTO MPHEOIHT K YEEIHUSHHNK PAIMEPOE TENA.

™
{t j] Hamenenne PAZMEPOE TENa TIPH ero HATPpEEAHHN HAJLIBARTCH

TENMOBLIM PACIHHPEHMIEM.
LY

IIopTopuTe OOET, TOKASAHHEIH HA pHcyHEe (puec. la, 4, s).

Tennosoe PACIINPEHHE TEEPILIX TEX JETKO NOATEEPAHTE oOeITOM. CTATRHON
mWapHE, CEOGOIHO DPOXOZAMIHE Yepes KOALIOD, DOCTe HATPEBAHHA Ha COHPTOBKE
PACHIHPAETCHA B 3ACTREEAET B Koable. [locoe oxXilamaeHnsa IIAPHK BHOBL CBOOOIHO
NPOXOAHT Yepesd Koabno. Ha onelra caegyer, 9To pasMepsl TEEPAOTC TEIa OPH Ha-
rPEBAHHH YBEIHYHBAITCA, & NPH OXJTAMAEHHEE — YMEHBITAKTCH,

) I @) I B) I
Pue. Ia, 0, 8

Tennopoe pacIHPeERe PAFIHYHEIX TEESPILIX T
HeOTHHAKOBO.

Ilpyr TennoBOM PACIIHPEHHH TBEPIEIX TET NOAB-
IANTCH OTPOMHEIE CHJBL, KOTOPEE MOTYT pPa3pylIaTh
MOCTEI, H3THOATE :HEIEIHOSOPOMHLIE PEILCEl, PAIPRI-
BATE NpoBOda. YTofnl 3TOro HE CAVYHIOCL, OPH KOH-
CTRPYHPOBAHHH TOID HAH HHOMO COOPY/KEHHA YUNTEIBA-
eTCA (PAKTOP TEILIOBOro pacmupenna. [ITposoga nuEHI
SMEKTPONEPEIAYN PACHOMATAINT NPOBHCITHME, YTODLI
GUMOH, COKPAINAACE, OHH HE PASODBAJHCE,

Homawnes adanue: 3AT0THATE CTERIAHAYIO GV-
TRITKY BOA0H ¥ aakynopbre ee. HoctaseTe Gyreiary 8 Puc. 2. Jlerom nposoga
MOPOZHALEYI KaMmepy. JocrannTe ee weped S-10 ga- JHHHE JIeKTponepegatH,

coB. Iro nponzomno ¢ Bogoil B OyTmare? CpemafiTe YAAHHAACE B PRIVILTATE
BLIBOJIEL. PaCIIHPEHHA, TPOBHCAIOT.

< _
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§ 43. BOKEHVE B NPUPOAE

Jdeumenne Crener Mexannueckoe IBHEEHHES
Koaraasic Kanxa MexaHHRAJBIE KO3FAJbIC
Movement Skeleton Mechanical movement

OKD}'H{&HJH.'LM HAC IIPpHpPOJA HAXOIHMTCHA B IIOCTOAHHOM [IBHM(E-
uun. B asussennn HAXOOATCH 3Be3JJHO IIPOCTPAHCTEO, HALIA IIJIAHE-
Ta, YeJIOBEK, YacTH ero Tejaa, MOJIeKYJBL 0 KJIeTOH, ATOMBI H Jaie
AIeMeHTADHBIE HACTHIILI. JIBH:‘R}?TCH NHTATEJBHEIE COKH B DACTEHHAX
oT RDPHEﬁ K THCTHAM H ILTOIAM.

™
( l] Jdeuimenue — nepeMelleHye Tejl B HPOCTDAHCTBE OT-
Yy HOCHTeNLHO Ipyr apyra. Duanueckas BeJHUYMHA, H3-

T MepA0nas 6eICTPOTY IBHIKEHHHA, HASKIBACTCH CKOPO-
» cmpio. CROpOCTE H3MepHIOT B M/¢ (MeTp B CeKVHIY),
BM/4 (KHIOMeTD B 4ac) u T. 4.
n
NeTaHL KW
‘\ BoaesniuM pasnoobpasydeM 1o
cnmnﬁy ABHMEeHHA OTIHYAKTCH
LEEZLED- & Geratowwme sKuBoTHBIE (pue. 151).
l HMBOTHBIE l
nonzawune XopAwue 9 [IpupegnTe OPUMEPE] HHBOTHRIX
oo conocobAaM HX NepejBHIEeHHA.
HazopuTe CcpeiH HHX PERODICME-
NpLIrawLne HOB. KakHe N3 HUX o0HMTAIOT B Ba-

mreii MecTHoCTH?

Pue. 151, ConocoOul nepegBHEe-
HIA #HBOTHBIX
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Ieuscenne Bcex MHOTOKIe-
TOYHEIX ¥HBOTHRIX CBA3AHO ¢ MbI-
mevHoill jaestTelbHOCTBIO. OnHO-
KJIeTOYHbIe OpPraHMaMbLl, TaKHe
kak ameda, sIyTHKOHOCIEL, HHQY-
aopuda TY(QelsbKa, IepeMenianTes
drarogapsa CHeMHANLHBEIM OpPramo-
upam (puc. 152).

Hafinure ocofeHHOCTH CTpo-
EHHA M PACHOIOMEHHS Opra-
HOHAOE HepeJBHKEHHS 0JHO-

KIETOYHRIX JKHBOTHRIX Ha pHeyvHEe 152,

Oprasongs ABMMEHWA NPOCTERLLINX

7z N

Pue, 152, OpranoHgel ABHACHHA
YV OQHOKJISTOUHEIX OPraHHaMOE

Jlwoboe pBumenne HeBO3MOHO Des onopel. Inasuoll onopoil we-
JIOBEKA U UBOTHLIX ABIACTCH ckedem (0T rped. cKelemon — BhICOX-
miuil, BeleyiedHsii). O urpaer posk 3KeCTHOMD VIPYIoro KApraca,
KOTOpPLIL onpefesiseT pasMepsl Tejla, coxpanser ero GOpMy M 3aiiu-
HAeT BHYTPEHHUe opradbl. K cKeleTy OpUKPeIIIHeTed MYCKYIATYpa

(puc. 153).

Puc. 153, OnopHO-IBHTATENEHAA CHCTEMA HEI0BEKA

0T KOCTH CEeJleTa, HX cOeIHHEHHA H MBIIMITHL.

™
{t ‘,] OnopHo-IBHTATEAbHBIH ANNAPAT YEJ0BEKA COCTABJIA-
LY
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V JKMBOTHEIX PA3JIMYUAIOT HAPYMHLBIE ¥ BHyTpennuii ckener. Ha-
py:HBI creser chopMHpoBalicH ¥V pakooDpasHbix, nayxoobpasHbIx
u HacekoMbiXx (puc. 154). K creleTHOMY DOKPOBY NPHKDPEILIAKTCH
MBIMIIKI, YTO MO3BOJACT ATHM MHUBOTHLIM MePeIBUTATLCH JOBOJALHO
DBICTPO.

MONMOCKH

Manuymps COCTAMT K3 Nersue, #o NpoqdHsie
XMTWHE — BEWECTEA, XMTHHOBRIE NOXPOBL
BEILENASMOTD KNETKIMH KOXH.

MpoNATEBABTEA MAHEBANBHEIMH

CONAMK W CTAHOBWUTCS NPOMHES,

Pue 154. OcofeHHOCTH BHEIIHETO CKEJETA
Hapymanil ckener #MeeT H cBol HegocrtaTk#. Kaxue? Hafinure B Gno-
JMOTHYECKOM CA0BAPE SHAMEHHE CIO0BA AUNBKG.
BH}"PPEHHHﬁ CHeJeT — 2T0 OIIOpHAH# OCHOBA TeJa HNO3BOHOYHOID

suporaoro (puc. 155). Crener yuyacTByeT B JBHMEHHH Teja, OCy-
LIECTBASET 3alIHUTY BHYTPEHHHX OPraHosB.

Pue. 155, BuyTpeHERH CKETST NO3BOHOUYHBIX JHHBOTHRIX

T ]ID,E[}FMEZETE, HAKYI eLIe BAMHYK DOME ITPAKT KOCTH CHeJeTa HHBEOTHBIX.




Yepenaxy ABMSOTCS YVHUKAILHEIMY MUBOTHEIMY, KOTOPEIE M-
au eme 220 muad ger HA3Ak, 4TO gedaeT UX OJHHMMH H3 CTapeHIlnx
penTuauil, crapme, YeM AMEPHILI, 3MEH, KPOKOIMIEL,

Yepenamuili creger UMeeT OTIHYHTENLHLIE OCODEHHOCTH MO
CPABHEHHIO ¢ APYIHME NO3BOHOUHLIMH MKHUBOTHEIME (puc. 156).

MNo3BOHOYHKME Pebpa

CnuHoH
WHT

XBEOCTOBOM OTAEN EpowHoi WwxT

Pue. 156, Cxener uepenaxy

HEHDJILBY.!FI HHTEPHET-HCTOUHHKH H CIHIPABOYHLEIE MATEDHATR, HD,II.}"’H&&—

T, B UEM 0CODEHHOCTE CTPOEHNA CHEJeTa YepedaxH.

-

Jlwboe gBumeHde ABIAETCH MeXaAHUYecKUM JBuNCerHLeM, 8 TPH-
YMHOH J000ro MeXaHH4YecKOoro IBMMKEHHA ABAAKTCH cHIbl. IIpw-
YMHOI IBHIKEHUA OBUTATENeH, HOCTPOSHHEIX MEel0BeKOM, SBIHIOTCH
SAeKTPOMANHHMTHRIS CUILL (AIEKTPOLBHUTIATENN), HALDUMED INeKTDO-
B03, paboTainuil HA HIEKTPHYECKOM TOKe, MM CHIL MABIEHUS IO-
PAYEro rasa Ha HOPUIEHb (TeIIOBLIE NBHCATENH), HAUDHUMED NBUIA-
TeNb caMmomnera, paboranniMil Ha ABHATTMOHHOM TomauBe (puc. 157).

Puc, 157, ¥ KamJoro BHAA TPAHCIOPTA CBOH MCTOYHHE ABHMEHHA
Bonpocsl o 3aJaausa

1. Oan wero HeodXogHMo eeIHEBHO IAHHMATECA YTPEHHeH sapagkoit?
Kaxune thHsHUeckHe HATPYIKH MOTYT OPHBECTH K NepeIoMaM KooTeit?
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Kar nymHo cHASTE 38 DAPTOH, YTODE He DBIIO HCKPHEIEHRA DO3BOHOY-
HHEAT

2. IlepeYyHCIHTE PONL JBHMKEHHA B HIHH KHNBOTHRIX.

3. Kax ycnoBHA OKPYHAWIIEH CRelbl BAHAKT HA CHOCOOL DIEpeIBH#EeHHA
JHEMBOTHEIX T

Hazorute OPraHel JBHKEHHA PASITNYHBIX PYVION JKHBOTHRIX: ITHIL, pﬂﬁ,
FEMHOBOIHBIX, HACERKOMEBIX.

§ 44. PABHOBECHE

=5
5
=
=
=

PagHoBecue Mokoit
Tene-renair ThiHBIIITHIE,
Balance Rest

Becem HaM 3HAKOMA WMIPA B [MepPeTATUBAHWE KAHATA, KOTOpAad
pasBUBaCT HE TOJLKO JOBKOCTE ¥ BEIHOCIAHBOCTE, HO H BOCIHUTLIBACT
KomasaHeld nyx. [Ipu nepeTaAruBaHMH KaHATA CHJIA KAMIOIO YYACT-
HUKA, HANPABIPHHAA B OJHY CTOPOHY C KOMAHIONH, VBeIHYHBAET
oD VI0 CHIIY KOMAHABI. A ecau cHAbl 0DeMX KoOMAaH[] OJHHAKOBEL H
HAXONATCH B PDABHOBECHH, HM 0JHA M3 HHX He MOMET COBHHYTLCH
¢ mecra. Ecan onna KoMaHIaA TAHET KAHAT CHIbHee, TO PABHOBECUE
cua Hapymaerca. Obe xoMaugbl IBHMKYTCH B cTopody OoJiee CHIL-
Hoil KoMauasl (puc. 158).

Ha opegmer Becerga GeicTBYIOT KaKHe-JIud0 CHIALI, ae eCcJaH OH
Kasercsa HenoaBuHEIM. [IpocTo B ATOM ciaydae CHIBL FACHAT OJHA LPY-
ryio, T. e. HaxoasATes B pasnosecuu. Ioka Ha NeHTD THIKECTH He neii-
CTBYHT BHELIHHMEe CHJIbl, OH OCTAETCH B COCTOAHHHM noxod (pue. 159).
Econ m3 HuxHed yacTH KaMeHHoH nupaMuiakl vOpaTs BCero OJiHH Ka-
MeILIeK, TO paBHOBecHe Gyaer HAPVILeHO, M NHPAMHIA Pa3pYIIMTCH.
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Pue. 158. IleperArnBaHENEe KAHATA Pue. 159. KaMerHAA THpaMBIA
B COCTOAHHH NOKOA

L YHpawHey BuTanui ApPXMNKWUH YCTAaHOBMA
PEKOpS OAA KHMrM [MHHeca. Cunoid cob-
CTBEHHOMD Tena OH YAEpPHWEAN CTOAWMEA
BENDCWNED B PABEHOBECHK 5 4acos 29 MHHYT
1 12 cenyng (puc. 160).

Pue. 160. ¥ gepsupanne i
k BEIOCHIEAA B PABHOBECHH |

™
l] Pasnogecue — 9TO YCTOWMHEOE COOTHOLICHHE MEMIY

gyem-Tub0. TIpM paBHOBECHH CHII TeJI0 HAXOIHTCH B
- COCTOAHHN [MOKOA.

(¢

Pasuosecue Tejsa MOYTH ¥ BCeX XHUBOTHLIX KOHTPOJHPYET MOAr.
¥V HEeKOTODBIX #HBOTHEIX €CTh JOIOJHHTEILHEIE OPraHbl DABHOBECH S,
V denoBeKa OpPraHsl PABHOBECH: HAXOMATCH BO BHYTPEHHEM yXe.

BastHo, 4TobBl CIYXOBble OPraHbl 4YeloBeKa He MNOABEPrajuch
BpeJHLIM MEeXaHHYEeCKHM M 3BYKOBBIM BO3JeHCTBHAM, He IIepeox-
paxgaaucs., Bo BpeMs NPHHATHA BOAHEIX NPOLELYD JKelaTelLHO,
4T00Bl BHyTpeHHee yXo Oblia Sal{HINeHO OT NPOHHKHOBEHHA BOJLI
BATHBIM ITADHKOM.

Bompocn u saganms

1. Hazoeure YCIAOEHA, OPH KOTOPRIX MOMIHO H&EJI]CI,II;ETI: PAEHOBECHE.

2. Y10 nOHHMAKT DO IMEHTROM TAMECTHT

YEMY NPH CHILHOM BETPE OAJAKT AepPeBLAT

i‘ 3. HabmogaloTes JH Opomecch] paBHOBECHA E pacTHTensHoM Mupe? Ilo-




PA3AEA VI.
SKOAOTUA
U YCTON4YUBOE
PA3BUTUE

# IKOCHCTEMBI
* MHOrooBpa3Me *MBbIX OPraHU3MOB
* OxpaHa NPHUPOAbI
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§ 45. SKONONrM4YeCKAA CUCTEMA

(ONOTMUECKOR CUCTEMOR,

Bkl YSHAETE

=
£

BCTUCMHNTE

Btd

DHONOTHYECKAR CHCTEMA Buoron Cpena oburanun
JHOJOTHANBIE, HYiie Buoron Tipuminix opracs
Ecosystem Biotope Habitat

Bee :HBLIe OPraHH3MLI HA HAINEH [AHETe MHBYT B OLpeleseH-
HOH cpede — Ha DNATONPHATHOH AJA HHUX TeppHTOpHH. 31eck OHH
B3AHMOJALHCTEYIOT Me:day coboil (poAcTBEeHHLIE CBH3KW), € ADYVIUMH
BUAAME (KOHKYPEHIIMHA, XHIQHUUYECTBO) M ¢ OKPYVIKAKINeH cpemoi
{Bo3ayx, no4Ba, Boabl, peiasedy). Bee BMecTe onu oDpasyvioT pasmmy-
HBIE 110 [LIOIAAH M DA3HOODPASHI) MHBOTHEIX U PACTHTENLHLIX BU-
A0B INPHPOAHLIE KOMILIEKChI, KOTOPLIE HASLIBAIOTCH IKOA0ZULECKU-
MU cucmemam (Jcocucmemst).

HOMILNIeKChI, HKOTODLIE oﬁpa:mna.ﬂu COBOKYIITHOCTLI)

s IronoZutecKue cucmemsl — ITO eIUHBIe IPHPOIHLIE
)
= JKHUBBIX OPraHU3MOB U cpejaMu uX oburauns. Hayue-

» HHeM JITHX (OPMHPOBAHMI 3aHHMAETCH HAVKA JKO-
aozug. Tepumun ssrocucTeMas nossuiaca B 1935 r.

~ Henonbaosars ero Opesiossi aHMIHHCKHHA 3K0JI00
A, Tencnn.

Bee sxocueremul obpasopannl duoyenozom 1 duomonom.

BEHONOEHO3 + BHOTOII = 3JROCHUCTEMA

Tepmus «0HoueHO3 OB NDpeLI0MkeH HeMel KM 3oosorom K. Me-
Guycom B 1877 ropy. Buouenos (or rped. duoc — KH3Hb, UeHOC —
cooDIEeCTBO) = ATO HCTOPHYECHH CAOMKHBINAACH COBOKYIHOCTL MU-

153




Pue. 161.
Buonenoa
TROTHYECKOTO
MOpA

BOTHBIX, pacTeHuil, rpudfoB ¥ OpPraHU3MOB, HACENHIOIIUX OTHOCH-

TENBHO OJHOPOAHLIN VYACTOK CYIIHM HAH Bogoema (puc. 161).

YUacToK cyIIM HIH BOJOEMA, 3aHATHIH onpegeneHHbIM OHOIEHD-
30M, CO CBOUMM VenoBMamM penseda u xiaumara obpaayer Guomon
(puc. 162). Iro cpega cyMIECTROBAHMA MHUBOTHLIX, DACTEHHHA, rpudos
H MHEPOODPraHH3MOB.

Pue. 162, Buoron

ceMellcTEa DeJKH

OnHImUTE OHOTON CEMEN-
cTea Oenkn. Kaxkoe mnpa-
HEHHOE MIPOCTPAHCTED OH
aaHEMaeT?

JHuBble OPraHM3MBEl BCergd HAXOMATCH BO B3aUMOIeHCTBHH ©
oEpyHanieil ux npupogoi. CoOBOKYIHOCTE HPUPOIHLIY VOIOBHI I
ABNCHUIT, OKPYIAIOINX MUBLIe OPrAHUAMbI, ¢ KOTOPBIME 3TH Opra-
HHU3MBI HAXOAATCH B HOCTOAHHOM B3AMMOLeHCTBUN, HASLIBACTCH CPE-
noit oburanuA (HAZEMHO-BO3AVINHAA, BOAHAA, [I0UYBEHHAHA).

*KHura npegocTaBrieHa UCKIYMTENBHO B 06pa3oBaTerbHbIX LENSX
cornacHo lNpukasa MuHucTtpa obpasoBaHusa U Havkm Pecnvonuku KaszaxcrtaH ot 17 mada 2019 roga Ne 217



Puc. 163, Cpeam Q » PRI e
obuTaHEA (EHIHK) gt : §. RN E

OpraHu3MoB

- HNpoananuman-
pyviTe puc. 163.
Hafigure orTnm-

YUTENLHLIE YeDTHE CPej
0DHTAHMA MMHEEIX Opra-
HUaMoB. B maxoil cpemge
0DHTAHHA MHBET YeNI0BeK T

JKOCHCTEMEB! CYIIACTBYIOT BE3/[2: B BOJE W HA CYIIE, BO BAAKHLIX
H CYXHX pEruoHax, B XOJOAHLIX M MAPKHX MecTHOCTAX (pHe. 164).

NMPUPOOAHBLIE 2KOCWUCTEMBEI

Hazemubie MMpecHoBoaHble  MopckWe

Puc. 164, llpupogHEe 3KOCHCTEME

I[Mpumepom HASEMHEIX JKOCHOTEM SBIHIOTCH NPUPOLHLIE 30HLL.
DopMupoBaHHe HIPUPOAHEIY 30H 3ABUCUT OT CPeIHerogoBoil TemMuepa-
TYPBI BO3IYXaA, KOJHYECTBA OCAIKOB, HCIADAEMOCTH, pejbeda MecT-
uwocru (puc. 165).

MonynycTeiHA

Crens \/’ MycThIHA
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Pue. 165. Illpupoassie aoas Kasaxcrana




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

Haiizure oTIHYNTEIRHEIE NPH3HAKH NOPHPOIHEX 3o0H Kasaxcrana

“ (prc. 165). Hakg MemEferca pacTHTENRHOCTE OT JECOCTENH K OYCThIHe?
IMepeuncanre, KAKHE MHBOTHEIE O0HTAKT B OVCTHIHHON H IOXYIVCTRIH-
Hoil sonax Kasaxcrana.

BD]I[H}EH H JaJaHHA

1. IepeuncanTe OTIHYHA JKOCHOTEMEL OT DHOIEHO3A H OHOTOIA.

2. HazoBHTe OTIHYHUTENILHEIE OPH3HAKH JKOCHCTEMEl CTENEH H JIECOEB.

3. Hem orauuaeTcs OPHPOAHAA SKOCHCTEMA OT (DPYVKTOBOIC CAJA M IIIIE-
HUYHOTO Ooaa7?

§ 46. NPMPOAHLIE N UCKYCCTBEHHbLIE 9KOCUCTEMbGI

B COCTOAT NPUPOALH
CTEMBI.

[MpupogHas aKOCHETEMA HexyeeTEeHHAA AROCHETEMA
Tadurn sroxyile MAacannel sgomyiie
MNatural ecosystem Man-made ecosysiem

B secy, Ha Oyry ¥ B 0OJIe BCE 3XHMBOTHBIE M DACTEHHA HePA3PLIB-
HO CBA3AHLL MeXay coDoil M OKA3LIBAIOT B3AMMHOE BIHSHHE ADVI HA
apyra. Onu 00pasywoT OIPHPOSHYIO aKocHeTeMY (coobuiecTBo), B KOTO-
poif Bee oDUTATENH COCTABAAIOT equHoe neace (puc. 166).

Pacredus BLIAed0T KHCIOPO, KOTOPLIM ALIIIAT BCE MUBLIE OD-
rapuambl. Ouenn, aafilsl, JecHble HOJEBKH U MHOIHE IPYTIHe HHBOT-
HEIE DHTAIOTCHA KOpoi, moderaMu JepeBLeB W KYCTADHHMKOB, COUHONH
rpasoil. [ITHnel nuramoTes ceMeHaMe M ILtogami pacrenuil. ITuenn:
coDHpaKT HEKTAD ¢ UBeTOB. JIMUHHKHM HEKOTOPBIX JKVKOB HCIIOIB3Y-
KT B ALY IPEBECHHY.

Henbast 3abbiBaTh U 0 TOM, 4T0 pacrTeHus — ybemunie g MHO-
rx MUBOTHLIX (pue. 167, 168). B ux zapocnfax 3MHBOTHBIE CKDLI-
BawTed OoT Bparos. JATIRL, HOMOJ3HHN H APYIUe JeCcHLIe NTHIEL 0Dye-




TPAMBAIOT CBOM I'He3na M OTKJIAJALIBAIOT AIa B OVILIAX LepeBLEE.

Sabauk, MBOAra, HPAIHBHHE CTPOAT IHE3Ja B BeTBAX JAEPEBLEB H
KYCTAPHHKOB,

Puc. 166, HeprpankHelid Tann-IIlans — aprii npuMep
OPHPOAHOH IKOCHCTEMEL TOD

Onumure pueyaok 166, Ha kakpx xoMnoseHToB 00pasoBaHa 3KOCHOTE-

ma rop? HafiguTe BIaNMOCEAZH MeMEIY DPHPOIHEIMI KOMIIOHEHTAMH.
OO LACHUTE APYT OPVIY HX CBASH.

Pue. 167. BeTEH AepeBRER — HAJAEHCHOES

Puc., 168, T'PLMEVHE! XOPOIIO MACKH-
MECTO FHEZTOBAHHA MTHI

PVIOTCH B FHEIZIE HE cTedael U Tpas

Paccumorpure BEEMaTenskno pucyvHEER 167 n 168, Kaxk nTHOR B rpeayvHBD
ANANTHPOBAMHCE K VOJIOBHAM OKPYVRAIed cpegnl?

IMpupodnas akocucmemd — 1o DHOMOHYECKAH CHC-
(‘t l'] TEeMA, KOTOPAS COCTOMT M3 JKHBLIX OPraHuaMoB, cpeq

ux obHTAHMA, CHCTEM CBHE3eH, U ocyilecTeadeT odMeH
BRIIECTBAMM M dHeprHell MeM iy HMMH,

157
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Pue, 169, Toneko

E HCKYCCTEEHHOM
Cco0DIIECTRE MOMHD
BCTPETHTE JEPEELA

¥ KYCTAPHHKH TAKOI
BAMBICIOBATON (OpPMED
H B TAKOM COCEICTEE

C gpesHOCTH Ye/MIOBEK HMCIOJL3OBAJ Diara IIpHpPOARl, €€ ecre-
cTBeHHEIX coobuiecTs. OH BeipyDan neca, ocyinanl 00OM0TA W OPOILA
OyCTHEIHE. A HAa HX MecTe BO3JeNblBaJ IIOJSA, CAagbl, Oropoikl, T. €.
COBNABAN UCKycemeaennnle cooluiecmeaa (pue. 169).

B uckycerserHoM coolliecTBe, KAK U B €CTECTBEHHOM, €CTh IIPO-
M3BOAHUTEH (pacTeHHH), DOoTpefHTeNH (HHBOTHRIE) W DA3DYIIHTENH
(MUKpoOpraHuaMsl U rpuds).

Bee uckycorBeHHBIe coodimlecTBa TpedyvioT HeycTaHHol 3adoThl.
Bea jesaTelbHOCTH YeM0BEKA OHHU MPOCTO HE CMOIYT CYIECTBOBATL.
Yrobsl Ha D0JIAX BEIPOC XOpoIuuil yposkail, HeodXoluMo cBOeBpeMeH-
HO o0paDaTelBaTh II0YBY, BHOCHTH YA0DpPeHHH, HPOBOLHTE [OJHE H
pEIXJI@HHE B T. I.

B cagy — gpyrom MCEYCCTBEeHHOM cooDLiecTBe — IJif HOJYYe-
HUH DOABLUIOrD YPOMKAH ILIONOB HANO TINATENLHO YXAXMHBATE 34 Je-
PEBLAMH M KVCTAPHHKAMN: AeJaTh 0Dpesky KpPOHLI, VIAIATL CyXHe
M CJAOMAHHLIE BETBH, HPOBOJUTE ONPLICKHBAHHE, NOAKADMJIMBATE H
NOJHBATE PACTEHHMH, PBIXJHTE INPHCTBOJILHBIE KPYIH, VHHUTOMATH
BpeguTeneii.

uckyccmeerbie akocucmenst (coobimecTsa), coagan-
HEle YenoBexoM. B orauuue oT ecTeCTBEHHEIX CO0D-
N [eCTE OHH He MOTYT CYIIecTBOBATE Oe3 3aboThI ge-
JIOBEKAa.

LY
({ j] IMone, oropox, cam, ODapek, NPy, BOAOXPAHUIHUIE —
™

Bon pCcEI H 3ATAHHA

1. IIpuBeguTe OPHIMEPL HCKYCCTEEHHEIX COO0OIECTE.




Bce y4ebHukn KaszaxctaHa Ha OKULYK.KZ

2. HazoBHTE I'IABHEIE PAIHYHA MEXIYV DPHPOTHEIMH H HCKYCCTBEHHEIMH
cooDIEcTEAMME.

3. Kaxune opHpofHsle ¥ HCKYCCTEEHHEIE JKOCHCTEMEl XapAKTEPHEL I Ba-
mIero permcHa?

§ 47. ®AKTOPbI, BNUAOWME HA XXU3Hb 3KOCHUCTEM

BKOCHCTEMBI.
eckoro dakropa.

B
&
=
=

Jronornueckuit parrop
Dronoruanmy paxrop
Ecological Factor

JHuane uUBRIX oprasuaMmob B moboil sxocHCTeMe 3ABHCHUT OT
PASAMYMHLIY BHEUIHUX YCAOBHIl, KOTOpLIE BAMHAIIOT HA MY ¥HU3IHL U
apoposbe. OrgenbHble VCAOBUH HBIAAKOTCH ONANONPUMATHLRIMU, IDY-
rue — HebfnaronpuaTHsiMe. Hanpumep, npy JoCcTATOYMHOM KOJIHYE-
eTBe OCANKOB pacrTenus sgyuine pacryr. [lpy cunsHoM noxologannn
TeILIOIIDHBEIE PACTeHHA MOryT HorubayTs. Ecim He Dyvger muen u
ADYIUY HACEKOMBIX, OIBLIAIOMMY BECHON HAIIN CAILL, TO OCEHLIO MbI
He posaeMesd ModuMerx oBotneil U ppyrros. Bee hakTophl okpya-
el epesl, BAUSIONIHE HA OPraHUaM, HASLIBAIOTCH IKOA0ZULECKUL-
Mu paxmopamu, OHH AeNATCH HA TPH OCHOBHELe rpynnsl (puc. 170).

Pue, 170, Bronormueckne akTOPEL




Abuomudeckue axmopsl — 310 PAKTOPE HEMUBOH NPHPOILL,
rakue Kawk peabedy, ocamgkM, TeMIepATYDA, IABJeHHE, BIAMHOCTE,

COJMeHOCTE BOALI U apyrue (puc. 171).
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Pue. 171, AbnorTHueckiue haKTODLI

B ropueix paifioHax, B 33BHCHMOCTH OT BBICOTLI MECTHOUTH, TEM-
HeparTypsl, OCAAKOB M BJIAMHOCTH, BUIOBOH COCTAB pACTeHMI MeHs-
eTCH 0T MOAHOMUN K BePIITMHAM.

ANbAWRGERE NyTE

Taira

TRons-eckHA nec

YpoBeHs MopA

Puc. 172. Hamenenne
PACTHTEIBHOTO
NOKPOBA B TOpax

INpoamanHan-

" pyiiTe puc. 172,
IMogymaiTe, mo-

UMY DPOHCKOIHT CMEHA
PACTHTENILHOCTH HA TOP-
HOM ckaoHe. Ha raxoi
BRICOTE NPOMIPACTAKT
CMEMaHHLIE Teca, TAlra,
anemaickne ayra? [Moue-
MY TPONHYeCKHII Tec pac-

TET ¥ NOQHOMHS cHI0HAT
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Buomuueckue paxmopsl NPOABIAIOTCH B BUAE Bo3feilcTBHA M-
BhIX OPraHHaMOB ADPYr Ha APYra: XHOIHHYeCTBO, HAPASHTHAM, CHM-
0uoa (aro numessie ceazun) (puc. 173).

BUOTUYECKWE ®AKTOPLI CPELbI

KOHEYpEeHU WA KOMMEHCENWIM cumBuoa XHWHW4eCTBO napainTyam

Puc. 173. BuoTnueckne agkTOPED

BospeiicTBre YelloBEKA HA OKRDYRAOMIVIO cpely: Beipyira Jeca,
VHHUTOKEeHHE MUBOTHLIX, 3arpAsHeHHe BO3AyXd, ocyileHue DoiaoT,
PhIXJIeHHE NOYBLI — HPHMepLL @R ponozeslx harxmopos (puc. 174).
Takoe BoageiicTEHE HIPHBOIHT K TOMY, YTO MHOTHE BHUILI 3KHBOTHBIX
M pacTeHHH CTAHOBATCH PeIKMMM M JaNie BLIMMPAIOT.

A

Pue. 174, AnrponoreHHsie (faKTOREL

_PI IaiiTe KOMMEHTADPHN K PHCVHEY 174, 3anMmIHTe BAINH BRIBOALI B TETPAIE.

™
({ l) Boapeiicreue ueloBeKa CAMIIKOM DhleTpo H3Menser
» OKPYIKAIIVIO Cpeay.

BﬂH]J{I{: Bl H GATAHHA

1. IMouemy hakTOPE OKPVHAIIEN cpeIkl HASEBAIOTCA IKOTOTHIECHKHEME T

2. HazosuTe ADHOTHUECKHE (PAKTOPEI, BNHAIIHE HA YEI0BEKA.

3. IlpuseguTe TPHMEDE] OTPHIATETEHOTD BIHAHUA Y8A0BEKA HA SKOCHCTE-
MLI B BAIIEM PAHOHE NPOMKHBAHHS.

4. PaznenmHTeck HA HeCKONBKO rpynn. [oarorossTe coofOieHHA ¢ ODHME-
PAMH OOJOKHTEILHOIO H OTPHIATEIEHOTO BIMAHHA Yel0BEKA HA Pelk-
ed, BO3AYX, BOAEI, MOYBEL, MMHEBOTHEINI M DACTHTEILHEINA Mmup. CoenanTe
BEIBOJEL.

i— 5. Hampmnre goxkaas « AHTPONOTEHHEIE (DAKTOPEI: IIICHE M MHHYCBI® .

. _
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IIpakTuueckana pabora M1l

Bananue TEMIEPATYPERL H BOOLI HA NMPpOpacTAHA® COMAH

Xox padoTsr

1. BoaeMuTe TPH ropIIoYKAa ¢ DOYECH H NPHTOTOBRTE CEMEHA DACTEHHH (TEIKBLI,
KYEVPY3R HIN (hacomm).

2. a) IMonomure cemena (3-5 MTYK) B NepBeli ropmoder, IPHKEPOHTE BIARHOI
TPANOYKOH H DOCTABLTE B TEIJOE MECTo.

8) Monomxure cemena (3-5 WTYK) Bo BTOpOil rOpIIoYex, NPHKPOATE BIaXKHON
TPANOYKOH H DOCTABLTE B XOMOJHOE MECTO.

B) [Tonosnre cemena (35 IITYK B TPETHIH MOPIICYEEK) H IOCTABLTE B TEIUIDE MECTO.

3. HaGmogaliTe 3a OIpoOpacTAHNMEM CEMAH H SANHIIHTE CBOH HAOMWIEHHA:

BapmanTm onwlTa ¥enoBHA OOLITA PeayabpTaTh OOBITA

Cemena cvmouensl | Haxogsares
I BapuanT o
BOIOMH B TEILIOM MECTe

Cemena cvmouensl | Haxomgares

II sapmanT &
BOIOMH B XOJOJHOM MECTe

Haxogarca

B TENIOM MECTE

IIT sapnanT CemMeHa cyxne

BP'EMH ODpoBETEHHA ONOBITAL C Ao

KonnuecTEO N HASBAHHA CEMSAH:
Brigod: kakHe YeIOBHA Hanbonee DNATONPUATHE QA NPOPACTAHHA ceMAHT

§ 48. XXMBASA NNAHETA

TB3 XUBLIX OPraHW3IMOB.

Bl YIHAETE

b HAY

-TIOMEHATE

haopa hayua
dhropa hayua
Flora Fauna




Auppie opraunaMel Hamei naaders! paszuoobpasunl no GopMe,
pasMepam, BHeniHeMy Bugy, obpaay musau. OIHAKO eCTh HPUBHAKY,
cBOfiCTBeHHEIE BCEM OPIaHHU3MAM, KOTODEIC OTIHYAIOT UX OT Tel He-
MUBOMA TIPUPOILL.

JHuenie opranmamsl gensres Ha 4 papeTBad MUBOTHEIC, DACTe-
Hus, rpudsl 1 baxTepun (puc. 175). CoBoKynHOCTL BCEX paCTeHHEH,
HACEJAIINX 3eMitn, odpaayer (uiopy, a Bee 3MHUBYIIHe Ha Hell mu-
BOTHEIE — (Payil.

BaKkTepuK TpWGeLI Pacraxus HMBOTHEIE

Pue. 175, HeTspe HAPCTEA MEHERIX OPTAHHIMORB

OupenennTb, KAKHE ¥HBBIE CYIIECTBA OTHOCATCH K DACTEHHAM,
a Kakue — K KHMBOTHEIM, ODLIYHO He cocTaBigeT Tpyia. Mul aerxo
V3HACM SHAKOMBIX HAM JOMAIITHHX M JHKHX MHBOTHLIX, IOMHHM HAa-
3BAHHHA PACTEHHH CAJOB M NADPKOB, JYIOB H IOJeil.

Kakue e cpoiicTBa MMHBBIX OPraHM3IMOB HO3BOJISIOT HAM OT-
HOCHTL MX K PACTOHUAM HIH K HUBOTHLIM? B cocrase Beex u-
BhIX OPraHHU3MOB €CTh OpraHH4YecKHe bBeluecrsa (DelKH, YIrjeBolbl
K Upel). PacTenus camu ofpasyor oprainyeckune semjectsa. Jn-
BOTHEIE e IIHTAKTCH MOTOBLRIME OPrAHMYECKHMH BelecTBAMHM, II0-
elasg pACTeHHMH HIM APYIHX MMUBOTHEIX. I'pudbl UMET 4YepThl M
MHBOTHLIX, H pacTeHuil (puc. 176). A npocreiiiiee ogHOKIETOMHOE,
OBrJIEHA 3ejleHasd, IBHMMETCH, Kak MHUBOTHOE, A IMTAETCH, KAK pac-
Terue. PacTeHnd e MYXOJ0BEA M POCHHKA NHTAKTCH HACCKOMLI-

MH, KAK HHBOTHLIE.




CBOWCTBA ¥MBbIX OPFTAHU3MOB

Pacrexws % HusoTHbE

- CocToRT ua — CoveranT
QAHOR - - pacTeHun
mm W MusetoT xmopodusann MATAKTCSA TOTOBLIMMK M KMBOTHBIX,

w oBpasyioT Ha OPTEHUUECKMMUN NMTEIOTCA MOTOBLIMH
B CBETY OpraHA“ECEMe BEWECTEIMH OpraHHYECKHMK
\‘ BELWECTBE, BelOenAR W cnocobHe BELLECTEIMH.
%" e KHCAOPOS . - xnepanmenm ]

- i ; e . |
Pue. 176, OraHuHTENRHEE CBORCTEA #HBLIX OPTAHHIMOB

Bon pPOChl H 3aJaHHA

J ® 1. Koraga ma mamei miadeTe BOSHHKIH JHHBLIE OpramuaMe?
x 2. Hak mna BOJNOOHA PACTHTEILHOTO H MHBOTHOTO MHpa Ha Semiue?

m HD,E[]"DTDELTE PACCHAZ O JKHBOTHRIX H DACTEHHAX BANIErD KpPad.

§ 49. MHOINOOBPA3HUE XXMUBOTHbIX

NOAPa3fensaroT KMBOTHEIX.
€ OTHOCATCA K Becno3soHoYHbI

Bl ¥3IMAETE

A MBOTHBIE NO CNOCoBy NMTaH
i

OaroEIeTOUHBIE MuorokaeTouHsIe [MoaeonoYHEIE BecnozeoHoYHEIE
Bipmacymann Kemmacymanas OmupTRansriap | OMBIpPTEACBIZTAR
Unicellulars Multicellular Vertebrates Invertebrate

MH].‘I HHBOTHLIX O4YeHb paanmﬁpaaen. Hukxro He MOMKET TOHHO
CKa3aTh, CHOJBEO BHIOBE M HBBIX ODraHH3IMOB CYVIOECTBYVET HA [IaHe-




Te. Oguy yuensle HaswipawT nudgpy 5-6 mnu, a gpyrue — 25-30 mon.
Beero e onucano oxogo 2 MAH BUIOB MUBOTHBIX. Jra uudpa Bee
BpeMH VBEJIMYUBASTCH 0 MEPE OTKDPLITHH HOBBLIX BHIOB.

Bee :uBOTHBIe OTIAMYAIOTCH D0 cTpoeduio ¥ obpasy muanu. Ca-
Mble OPOCTEIe M MANCHBKHE JKHBOTHBIC, HAUpUMeD amedbl, COCTOST
w3 oguoi waerku (pue. 177). Ux nassisawT odHorIemMOoLHbLMU.

BoAbIIHUHCTEO HUBOTHRIX — MHO20KkAemoynbte (puc. 178).

Pue, 177, Ameba Pue, 178, Cypor Menatupa — ogun
00BIKHOBEHHAN H3 OpHMEPOE MHOTORJIETOYHERIX

Cpenn supoTHRIX OoJiee NpocToe CTPOCHHE MMET Jecnolsonoy-
mote (pue. 179). ¥ HUX HeT NO3BOHOYHHEKA.

Mayk Komap Babouwxa

Pue. 179. BecnosBOHOUHEIE ¥HBOTHEIE

Boasmyio rpynny COCTABIAIOT NOIBOHOYHLIE WUEOMMbLE: PLIDLL
¥ semMHOBogHBIE (ampudum), npecMblKaOUiHecd (PenTHaNK), IITHIIL
u MiIexonHTanmue (apepu) (puc. 180).

JHuBorHBIe, KAK M BCe MHUBLIS OPraHM3MbI, — YACTL HPHPOLEL.
K sum nyxuo orHocursea Depesxuo. Beoe opranusmel B npupojge rec-
HO B3AUMOCBA3AHLI, U UCYEIHOBEHHUE OJHUX BHJ0B OTDAMKAETCH HA
CYI[eCTBOBAHNN IDYIHX,




Apxap Kobpa thazan

Pur. 180. Ilo3B0HOYHEIS FHHBOTHEIE

B uenax COXpaHeHHMA MHHBOTHOM MHDAa Onlna uamgana EFEEH&H

HHHra MHBOTHBIX, B KOTODYVIO 3AHOCATCH CcBeIeHHMA O pegKHX M HC-
Hesawinuy BHIAX.

Bompocs 1 saganus
L 1. IMepeuncanre cpeasl o0HTAHAA HHBOTHRIX.
2. Yro 3HAYMT NOHATHE «MHOTOKJIETOYUHOE H(HBOTHOE T

3. HazosuTe MHBOTHBIX BAIIETD Hpafd, HOTOPBEIE B3ATEI II0OA OXPaHy Iocy-
JapcTBA.

§ 50. BSAMMOOTHOLUEHWA MEXAY XXUBOTHbIMW

B33MMOOTHOLLEHWA MEXAY KUBOTHE
AHE(X ¥ B3aMMOBPEAHEIX OTHOLWEHWA,

Heifitpannam KourypesHuusn Cumbuoz MapazuTuam
bBeliTapanTsiy bacerenectin Cumbuoz Hapazuruam
Neutralism Competition Symbiosis Parasitism

B npupojge Bece jEHUBOTHLIE CBASAHLL ¢ VCJIOBHAMU OKPYHAIOIIeH
cpenkl, B3AMMOOTHOIIEHMAMH Medy coDoil M N1pYIrUME BHIAME (M-
BOTHBIX. JTA4 JABUCHMOCTL HPOSABIAETCS B BHAES MHDPHOIO COCYILE-
CcTBOBAHMA — HelTpanuama (puc. 181) wnu kouxypenuuu (puc. 182).




Mesay KUBOTHBIMH, MHBY-
HEMH B OJHOM MeCTOODHTAHHH,
KOMKYPeHIUA BOZHUKACT 32 KODPM,
MecTa AJd THe3 ] M T, . JaKad-
YHMBAGTCH ATO TeM, 4TO OJUH BHJ
BeITeCcH#AEeT apyroi. IlosroMy op-
raMMaMbl 3AHUMAIOT PA3HLIC KO-
AOZUNRECHUEe HILULL,

Puye. 181. Mupad 1 s3ebpul
MHPHO JKHEYT PAIOM

Puc, 182, Koprypennua — aro bopeba 3a cyIecTEOBAHHE

Xuwnuvecmso — 910 He TOJNLKO THI MUTAHMS, HO ¥ B3AMMOOT-
HOUWIeHUA Memay sagamu musoruasix. I[Ipy aroM oguH OprasHusmM —
XUMWHUK — TORAeT APYIUX MUBOTHRIX (puc. 183).

KpoMe HOHKYPEHIMHM B XUIITHUYECTBA B NPUPOLE BCTPEMAIOTCH
H PA3MMYHBIE BUALI B3BAMMOBLINOIHLIX OTHOIHeHUI MeMIY MUBOTHEL-
MM, KOTODbIE HASLIBAIOT cumMOuozom (puc. 184).

Pue. 183, XumunuecTso — cnocod qo0LIBAHMA [THITH
M OHTAHHA 3HHBOTHEIX




Pue, 184, CamOnos — ApKEHH DIPHMep B3ANMOBETOIHEIX OTHOIIEHHH
MEeH Iy #HHEOTHRIMH

IIpu napazumuase OOHH BUA (HADPA3WT) HCOOILIVET APYI0i (xX0-
aAMHA) KAK cpely oDHTAHUA U MCTOYHUEK nuTanud. [TapasuTer moryT
0DMTATL HA [IOBEPXHOCTH Tejla X03AuHAa (DJI0XH, KIen[H) HIH HHThb
BHYTPH Hero (Dakrepuu, depsu). B Mmupe nrTul BMeer MeCTo IHesno-
BOH NAPAZHTH3IM, KOIJIA OTHILI KAAAVT CBOM AHIA B 4yiHe IHe3la
(puc. 185). JocioBHO B OepeBofe ¢ IPEMECKOro napaiim o3HadaeT
sHaxaeduurs . Muore mapasuTel O4eHs BPeIHEL M I8 3M0DOBLE Ye-
nosera (puc. 186).

Pue. 1586, HacexoMBIe-MAPASHTEL — HCTOYHHEN MHOTHX 3aboneBaHHil YenoBeRa

Bon PRI H 3aTAaHHA

1. PaccmoTpuTe PHCYHEH H NPHEEIUTE JPYTHE NPHMEDH! HEHTpamnaMa,
HKOHKYPEHIHH, CHMOHOZ4, XHITHHYECTEA, NAPAIHTHEMA MEXIY JHBOT-
HEIMH.

2. Yro sHaunTt «cobnogares oM B uncToTes T HasosuTe npasnna aHuamoi
THIHEHEL.

_?. 3. Hannmmute scce «Bopeba 3a cyIIecTEOBAHHE B NPHPOIE:.




§ 51. MHOrOOEPA3ME PACTEHWIA N UX PONb

ATCA PACTEHMWA.
Ml PacTEeHMWA.

i
i

Bl HAPSATE S

Pacrenne Hepeso Kycrapaug Tpaea
BOeimair Aram Byra Men
Plant Tree Bush Herb

Pacrurenbubliii Mup HaANIEH maadersl HacuuThisaet oxoao 500 reie.
BHA0B. PacTenus oTAHYAKOTCHA APYE OT APYrd BHEMIHHM BHAOM, pas-
MEDAMHE, CTPOSHHEM, IPOIOJIHHTeILHOCTLIO MU3HN, cioocobamM pas-
MHOMEHHA M MecToM of0HTaAHKNSA, 3UBYT HA cyIine U B Bome (puc. 187).
Iloury Bece OHHM MMEIOT 3@JIEHYIO OKpacky Ouarogapsa kpacsijeMy Be-
MIeCTBY — XJA0podiiiiy.

eeror paduhaesun Kysmuaxa BukTopua perus

Pue. 187, PacTeHHA-TrETAHTE

ITaperso pacTeHui genuresa Ha 2 noguapersa (pue. 188). K nus-
WuM pacmerudam OTHocATeH Bogopocad. Hx reno He gendrTceda Ha
NPUBLIYHLIE HAM KOPeHb, cTefelb, JUCThA M IBOTKH.

K sbicutum pacmenusaMm OTHOCATCH MXHM, ODANOPOTHHKM, XBOMH-
HbIE, IBETKOBLIE.

K unBeTHOBBIM OTHOCATCH PACTEHUA, MMEHIIHe ADKHEe IBeThl H
nnoasl. Hx macunrsisaerca oxono 250 reie. ugos. Oy unponapac-

TAIOT [10 BCeMY 3eMHOMY LHIapy.




NANOPOTHKKM

LUBETKOBRIE XBOWHBIE

BOAOPOCK

Pue, 188, Ilapereo pacTeHMIT

Pacrenus - OCTOAHHLIE COVTHHKH YeJOBeKa, HCTOYHHK ero
CHJIBL B 300p0Bba. OHH O4HMIMAKOT BO3AYVX OT IbLIM H BPEIHBLIX I'Aa308B,
yBIAMHAWT ero (puc. 189).

BRRNGHIS KNCNODOA MMLLE ANA Yenosexa

A8y =98

e
=T PR

% %

Puc. 189. PacTeHNS B MHIHN UeJIOBEKA

™

KpoiiHble 1ePEBL, HUTPYCOBLIE, HeCHOK BLLIENHI0T 0C00bIe BRle-
cTBA — Pumonyudsl, KoTopsle yOUBAWT DOJIe3HETBOPHBIE DaAKTePHM.
Pacrenuss — 270 NPOAYHTEL DUTAHWH, CLIPbe LJH HPOMBIINICHHOC-
TH M M3rOTOBACHUH JIEKADPCTE, CTPOUTENLHBIN MaTepHAN U TOILIWBO.
B Kaszaxcrane npoHapacraeT oxKosio 6 Thic. BUIOBR pacTeHuil, cpenu
HUX HEMAJO M JexaperseHHbIX (pue. 190).
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Obnenvxa

3eepoboi

Wanded

Pue. 190, JllekapcTEEHALIE PACTEHHA

PacTenusa, KAk M Bce MMHBOE HA 3eMie, HYMIAIOTCA B OXpAaHe.
Henbasa peaTh LBeTHl, BLITANTLIBATE TPABY, PA3BOIHTE KOCTPEI B JeCy
Hu cTenu, HeagyMHO BRIpYDATE AepeBbsa. Jleca, oA, CTENH — 3TO AOM
A JHHBOTHBIX,

Bonpocs 1 saganns

1. HazosuTe Hanbones pacnpocTPAHEHHEIE PACTEHHSA BAIIeH MeCTHOCTH.
b 2, MepeuncanTe XAPAKTEPHCTHKHE JEPeBLEE, OTAHYAIINNE HX OT KYCTAp-

9 HHKOE. B ueM ocofeHHOCTE TPABAHHCTEIX pacTeHnii?

3. Kaxne pacTeHHA HASRIBAIOT KYALRTYPHEMET Kakue pacTeHNE M0OOH CTa-
JIH BEIPAIHEBATE NEPBRIMHT

§ 52. rPM6bl ® MUKPOOPITAHU3 MBI

OOPraH13Mos.




I'pud Barrepun Muxpoopranmuzm
Canpipayyyaax Bakrepusn Mugpoarza
Fungus Bacterium Microorganism

Ocolyio rpyIny $#HUBLIX OPrAHM3MOB COCTABIAIOT rpudnl (puc. 191).
Hx oueHs J0Jr0 OTHOCHIN K HH3MIMM pacTenuam. Ho reneps ux BuI-
Aeds0T B orgenbnoe uaperso. OHM HDOX03KH HA pacTeHMHA, HO ¥ HHX
HET HACTOANIUX JHUCThEB, crebiell u kKopHeii.

Boasniyw rpynny cocTaBifaT WAAROYHLLE 2pulsi. ITo rpudsbl,
KOTOpEIe BEI XOPOILIO 3HaeTe: DeJiblie, H040epe30BHKH, MACJIATA, [HOL0-
CHMHOBHKH, PBUKHKH, rpyanu u ap. Hx ¢ ynosonbeTBHeM yrnorped-
AT B IHINY KAK JCHBOTHBIE, TAK H YeJIOBEK.

Pue, 191, Knacenduranua rpabos

Ocobyio rpynny cocTaBAHIOT nJecHesble 2pulist 1 dpoxxcu. OHn
OYeHb MajdeHbKHEe, H IIOTOMY PACCMOTDPETh HX MOMKHO TOJBKO IIOJ
MHKDPOCKOMIOM. STH rpHOLI [MHPOKO HCOOJMLAYIOT JIH IIOJVHeHHSA
NeKAPCTB, BUTAMHHOB, KHCAOMOJOYHLIX NPOAVKTOB, MNPH BLIOeYKe
MYYHLIX H3IeHI.

T'pudbl MrpaKOT BAXHYIO POJL B DASIOMKEHHH OCTATKOB PACTEHMHA
u ofpasoBauuy nepertod. B aecy rpuds (ocobedHo IOYMBEHHBIE) pas-
JAPAKT OMABINVIO JUCTBY, BETEBH J0 MHHEPAJNLHEIX BeleCTB, VCBA-
HBaeMBIX pacrTednuaMH. Ho oHH e MOrYT CTATh NPHYMHON rHbesmn
nepesa.

Bakrepuy npegcTapifioT cofoll oJHOKJIETOYHLIE OPrAHHU3MEL,
NMHIIeHABIE XI0podiaiia.

Cnoeo «faxkTepusas» B IIepeBoje ¢ MPeYecKoro 03Ha4YaeT MajlodKa.
Ho dwopMmber ux ouedb pasHoobpasuel. [To dopme wkaeror GakTepuu
pasgeNsoTed HA MAPOBHAHLIE — KOKKU, HANOUKOBHIHLIC WM IH-
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Pue. 192, PasnuuHble opMel DaAKTEpHi

AuHapHYeckue — coberBedHHo Jarxmepuu; U3BHThIe — sulpuorbt H
cnupuaist (puc. 192).

Cpegu GaxTepuili MMeeTcHd JHAYHUTENLHOE HHCAC BoabyIHTenei
HHPeKIHUOHHEIX 3aboieBannil YeloBerka U MMUBOTHLEIX (YYMEL, CHOHUD-
CKOH s3BRI, Opyuesiesa, croabHAKA, FA30BOH raurpedsl, JH@TepHH,
KHOIEYHBIX HHpeKIni).

Bonpocs 1 sagannsa

. HeM oTaHYAKTCA PHOLL OT pacTeHnil?

. Ioe musyT rpuds? [lepeudcanTe HABECTHRIE BAM TPHOBL.
. Haxoso cTpoeHNe MIIANOMHOMO rpuda?

. Hazosute ocHoBHLIe Opasniaa chopa rpubos.

ook 3 BRI =

1y

§ 53. UBMEHEHME NPUPOAHBLIX 9KOCUCTEM
noa Bl IMAHUEM OEATENIbHOCTHU YENMOBEKA

. Kax rpufinl y4acTEVIOT B KPYIOBOPOTE BEIIECTE B npupoge?

IMEHAET NEPBMUHLIR 0BAMK




Manrop 3arpaiHeHne OKpYEAMEH cpeasl
MarTop Kopuaran OpTAHBIH JACTAHYL
Factor Pollution of the environment

IIpupoga 3emny DocTeneHHO MeHAeTCH. JTH M3MEHeHHH MLl Ha-
DiogaeM B BOne, BO3AyXe, HA Cylle — BO Beex ee oDonourax. Jlecurnie
OOMADL], HABOJAHOHHH, U3BEDMCHUH BYIKAHOE BREIZLIBAIOT OLICTDLIE
H pesKHe U3MeHeHUd B OKpyawineii npupoge. Tubuyr pacrenua u
FHBOTHEIE, HCYE3IAIOT Leikle NPUPOJHLIe coollecTea.

Tueno ropofoe ¥, COOTBETCTEEHHO, HoTpebileHe NPUPOIHEIX pe-
CYPCOB pacrer crpeMuTenabsHo (puc. 193).

Puc, 193. HeGockpedn cOBPEMEHHBX METANOIHCOE JAHHMAIOT
TEPPHTOPHE GLIBIINX JIeCOB, APVIHX OPHPOAHEIX MACCHBOD

Cocpenoroderue B ropogax 0OJBIIOND KOJAHYeCcTBA JAW0aeil, aBTo-
mobueil ¥ npeinpuAaTHil OKA3LIBAST OYeHbL HeDIATONPUATHOS BJIMH-
HHe HA npHpogy. Bor ¥ moJaydaercs, UTO ropoga — IJIABHBIE 04ara
SArpASHEeHHA OKDYIKAIINEH cpeibl H HAKOILIeHWA Mycopa (puc. 194).

Puc, 184, OrpoMHEE TEPPHTORHHA B OKPECTHOCTAX COBPEMEHHLIX TOROJOE
3AHHMANT 4HE COBDEMEHHEIE+ MYCODHLIE CBAJIKH
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Poer uncneHumoeTH HACENOHNA 3eMIH, PAIBUTHE NPOMBINLICHHO-
CTH M CeJbCKOr0 X03AHCTBA MPUBOAAT K CePbe3HbIM H3MeHeHHAM B
OKpymawIeil cpeie: pacTer ee 3arpA3HeHHe, HCTOIMIAKTCH IPHPOI-
HEIE PecypChbl, MHOTHE eCTeCTBeHHEIC MPUPOAHEIe cOODIeCTBA 3aMe-
HAKTCA HCKYCCTBeHHBIMH.

BD]IPOCLI H 3AJaAHHA

1. K xaknNM H3MEHEHHAM B OKDPYIHAKIeH OPHPOAe IPHEOIHT HAKOILTE-
HHe Mycopa, OECTpoe NoTpedleHne OPHPOIHEIX PECYPCOB, YBEIHYEHNE
CENBCROXOANCTEEHHEIX YroamHil?
9 2. Kaxoe sHaueHHE OI# HAUWIel naaHeTkl umenT neca? Mucaemno mo-
cTpoiiTe HeGONENIOH ropod roe-EHndyas B Mecy man vy pern. Kakne dag-
ﬁ. TOPEL CAEIVET YUHTEIEATh IPH CTROHTENLCTEE TAKHX ropoaos?

§ 54. SKONOrM4YECKME NPOBJIEMbI KASAXCTAHA

npobaema.
CkMx npoBnemax Kazaxcra
A NYTAX PeLUeHni

Bbl ¥IHAETE

"
0
o
g
N
:
o
2

Bbl BCNOMHMTE

Ddrogorndeckan karacrpoda HensitareabHbiil HOAHIOH
DHONOrHAALIK, ANAT CeIHAK [MOJHTOHBL
Ecocatastrophe Testing ground

Cpoe BrusanMe Ha OKPYHAOIIYIO CPely OKasblBaeT GakTHYeCKH
Kax/blil 4el0BeK, He3aBHCHMO OT poja ero 3aHATHII.

Jliobkle MaMeHeHHH, CBA3AHHLIE ¢ BO3JeHCTBMEM 4YelOBEKA HA
npupoay 1 ofpaTHeIM BO3JeHCTBHEM H3MEeHEHHOI cpejbl HA 3[0POBbLE
H X03AHCTEBEHHYI0 JeATelbHOCTh JI0Jeil, BRI3BIBAIOT IKOJA0ZUYECKUE
npodaemsl.




Ha orgensueix rTeppuropusax Kazaxerama caomHINCh CJI0MKHEIR
SHOMOTHYECKHEe YCJIOBHMA, KOTOphIe TpedyioT crOpeiilero MX paspe-
menpnd. K rakum npodieMaM OTHOCATCH:

— B3ATPA3HEeHWe M oDMeleHHe 03ep U peK;

— DOYCTHIHMBAHMEe M IerpPASALIMA [IOYE;

— BarpsAsHeHHe BO3IyXa;

— Yyrposa HCYEesHOBeHHHA OTIAe]bLHEIX BHIOB MMHMBOTHLIX M pacTe-
Hul 1 ap.

Cpegu muOoMtecTBa sxoJorHdeckux npodiaem HKHasaxcranma mam-
DoJiee AKTYANBHBIMM HABIHANTCH: NpodieMa yehiXaHMAa ApajlbcKoro
mop#, sarpasaesne Kacnwiickoro mops, nerpagaimuda nodus, npodie-
Mbl 3ArPASHEHUA ATMOC(EPHOI0 BO3AYXA B KPYIIHLIX MOPOJAX U IIpPO-
MBILIIEHHEIX [EHTPAX.

o 1960 roga Apajbckoe Mope ObLIO YeTBEPTRIM 10 BEAHYHHE
COMeHBLIM 03epoM MUpa. B peayibTaTe pAIBHTHA OPOMIARMOTID 3@MJIe-
AeHsA YMEeHBINHJICHA CTOK BOALI B Mope pexami Cripgapus u Awmy-
pgapusa. Apaa B 9THX YCJI0BHAX HAYAJ MeJeTh. B peavibTare o0HAaMH-
JI0CL QHO, DOKPLITOE CJI0EM COJIH.

BriBiiee gHo MOpH M DIMaiIinne TePppUTOPHUH HPEeBPATHINCE B
OrpOMHYI) COJIEHYIO OyCeThIHIO. Berep nogHumaer aTy colib B Oepe-
HOCHT ee Ha DONBIIHE DACCTOMHMH.

Puc, 195, Bucoxmee guo Apana — 3gech KOTZa-ro OBLI0 MOpe

l. Onnmure pucyrox 195. Jlajfire koMMenTapuii K Hemy.

Jronoruueckue npodnemel Hacouilckoro Mops CcBAsSaHBL € 3a-
rpA3HeHHeM BoJ B peayiabraTe NodblMH He(@TH Ha melbde MOps H
ee TpaHcOopTHPOoBKH. TaK:e HAHOCAT OUPOMHLIN Bpesn 3arpasHsi-
e BernlecTea, nocrynapimue uz Boarwm, Maiinika o apyrux pex,
BIAJAIONIMY B MOpe, MMHIHeIeATeNbHOCTE NPHOPEHBIX TOpPOI0E.
IMoseinienue ypoeaa Kacnuiickoro Mopd OPHBOAHUT K 3ATOILICHHIO
paitoros HedrenodLun. BpaKoHLePCTBO HPHBEI0 K CHIMKEHHI) YHC-




JeHHOCTH oceTpoBrlx peib. udens moperux Twonexeil, pud, nrUn u
APYIUY SMUBOTHLIX BO MHOI'MX CAVYAAX CBHA3AHA ¢ fjobDbideil U TpaHe-
noprupoBroit HedTn Ha Kacnuw (pac. 196).

Pue. 196, 3xonornueckan xaracTpoga Kacorilckoro Mopa

Onumure prucyaox 196. Kakoe BInAHEHe okA3RIBEAST HedTeno0BIBAIO-
1af NPOMEIILIEHHOCTE HA BOJHLIE 3KOCHCTEMELT

Crenn Bocrounoro Kasaxcrana — ceBugereny OJHOH M3 CaMBIX
MpAYHLIX CTpaHMiy Hawreil weropus. CemunanaTHHeKWi sanepubiii
OOJAUIOH, HCTOPUHA KOTOPOro HeYAJbHA M 3JI0BElld, DLLI CMepTeabHO
OUACHBIM JJIA JIOgeil, NpoKHBABINX HeJaleKo OT Hero. 3a mepHoj
¢ 1949-ro no 1989 rog ObLio npousseneno bosee 450 HenbITaAHMI.

1989-ii ¢ran rofoM HpeKpalleHis SAepHblXx ueneiranuit. Posao
yepes 42 roga nocie BapeiBa nepsoi domber — 29 asryera 1991 ro-
na — npeapgesrom Hasaxcerana H. HasapbaessiM DbLI nognucad coe-
MHANBHBIN VKA3, HANPABIPHHBLIA HA 3akpbiTHe CeMHUOATATHHCKOTO

Agepuore noauroda (pue. 197).
P _

Pue, 197. IllocnencTena AAePHEX HCIEITAHHI

& I.[D,]];I‘D'I‘DBBTE EDDE]’.‘L{E}IHE O DOCISCTEHAY AOepHEIX nenelTannit #a Cemmmna-

JIATHHCHKOM IIOWVIHIOHE.

_‘ugl1 _
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BD]I[H}EH H JaJaHHA

HeH HIpaeT YeloBer T

2. Haxne sxodorHdecKie NpodleMsl XAPaKTEPHEL A8 PaAlOHA BAIIETD IPO-

i. 1. Yro moHEMAKT O0J Jerpagannei oxpymanmei cpegu? Karywo pone B
muBaEnA? C ueM CEASAHO X BOSHHKHOBeHMe! SanoaanTe raliHiny.

[IyTH pemeRnd.
INocnegcTRHA Uro MomeM
NpegIoHHTE MET

JroJorHYecKHe MpHYEERE
npofaemel BOSHHKHOBEHHA

3. Cocrasbre (pOTOHOLIAN «IKOTOTHYUECKHE NpODIeMB MOSH MATOll po-
AHHEI»

§ 55. KAK 3ALLNTUTL NPHUPOAY

OXpaHEe NpUPoALL

&
5
&
=

Oxpasa npupoabl Joonapk
TaburaTrel Kopray Xaiivanarrap Darsl
Conservancy Zoo

Oxparna npupodb. — 9T0 HOMILIEKC 3AKOHOB M MEPONPHATHIA,
HANPABJIGHHELIX HA COXpaHeHHWe, DANMOHANLHOE HCOOIL30OBAHHE H
BOCCTAHOBJIEHHE HPHPOALI. JTO COXPAHEHHE HE TOILKO MMHBOTHLIX
M pacTeHuil, HO W 3eMenb, BOJ, arMocdepbl M NPUPOIHEIX KOMII-
JIEKCOB.

Ocrpoit npodaemoil #ABIAeTCH 0XpaHa IOPECHBIX BOX, HOTODLIE
cocrapiadwT Beero 2-3% or Beex sanacos Boibl B Mupe (pme. 198).
Ceiluac Ha MHOIHX ODPEINPHUATHAY UCOOJILI0OBAHHYI) BOLY OUMIAIOT B
CHeNUATLHEIN YCTAHOBKAY W UCHOJAL3VIOT IOBTOPHO.




Clconenas
HEnpecHan
97
Pue. 1958, Boga — aT0 HKHUIHE Pye. 199, «3enensli DoAcs BOKPYT ACTAHE

Cogepixanue KHCAOpPOSA M YIVIEKHMCJIOTo rasa B atrMmocdepe Bo
MHOrOM onpefensercs jecamu. [ToaroMy BO MHOIMX CTpaHAX MHpAa
BEAYT JIECOBOCCTAHOBHTENEHEIe padoTel. ThICAUH MeKTAPOR PYKOTBOD-
HOT'O Jieca BbIpallleHbl BoKpyT Acrans (pic. 199).

B samure ¥ panMOHANBHOM HCIOIL30OBAHMM HYMIAIOTCH pac-
TEHHA U MUBOTHLIE (OHOMOrHUYECKHE PECYPChI), MECTA MY MPOH3pa-
cranug ¥ oburanug. B nensix MX COXPAHEHHUH CO3JAIOTCH IANOBEK-
HUEH, HAIMOHANLHEIE NAPKH, 3000ADHN, NEHADONAPKH, 3AKASHHKH
{(puc. 200, 201).

Pue. 200, NIeMreHTCKAD JeHIpOIaADE — Pue. 201. B soonapeax pasBogfaT,
OIHH H3 KpynHeilmnx B Kazaxcrane OXPAHAKT H HIYYAIOT JHHBOTHRIX

Opua Ha Bewo miaadery y uac u armocdepa. EcrecrsBenno, uto
ee OXpaHa — Aeno Beex corpaH M Hapogos. [ognep:manme B uucTOo-
Te BO3AYXA, KOTOPLIM MBI OBIINUM, BOALL, ILIOJOPOAHON NOYBLEL BO3-
MOM{HO, eC/IM HA 3aBogax W dadpuxax OyIyT MCOONE30OBATLCH IbLIMO-
VIOBHTEHM W OYHCTHBIE COODYIKEHHS, JKOMOTHUECKH UHCTHIE BHbI
TOILJIUBA.

Jns coxpaHeHus MIOLOPOSUSA H0YBE HeofdXOoLHMO LPOBOIUTE Da-
JoTel 0 UX BOCCTAHOBJIEHWI: BHOCHTHE OpraHMYecKHe yIo0DeHHH W
B HODME HCHOJL30BATh MUHEpDANLHLE. Bajuo cobmwogars npasuia
cesoobopora (puc. 202).
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Cxema cesooGopoTa

Puc. 202, Ilpapuneauil ceBoolopoT — 3707 COXPAHEHHA HOMBE

b Boprby 3a Ge30NaCHOCTE ORPYMAOWEN CPeakl BEAYT MHOTHE MPHPOAO3AWMTHEIE
opraHmsauru. Mx obwee Haseanue — «fpuHnuUcs (anrn. Greenpeace — «3eaeHsill
Mup»), nau ezeneqsien, OHW SEACTEYIOT NOYTH BO BCEX CTPaHaxX Mupa. Cpegu HMX

tﬂb H MOWHEIE NDAWTHYECKHWE NAPTHHA;, U CKPOMHGBIE WG&I.IJ,E‘CI’BD FAWKTEI MBIWER W Ta-

pakaHoB®, #J/lMra CnaceHHA CeKBOHHDIX necoBr, «DBWeCTED Npas walb v NATYWeK* W 4p.

BD]I[HH:H H JaJaHHT

1. Yo DOHHMAKT oo pPATHOHANBHBIM ]].'P}I'PD,II,D]]D.J]'L—EDBEHHEH?

3. lMpegnoEnaTe O¥TH OXPAHE IPHPOSLE BAIIETD KPaf.

: 2. Ilpneegure yOEQUTEALRHEIE IPHYHHE HEOOXOIHMOCTH OXPAHEL IPHPOIEL.

56. KPACHASA KHUIA KASAXCTAHA

KHUMM.
ITHEIX M PacTEHWA 3aHeceHsl

Ehi YIHAETE

Bbl HAYYHITECH

IOMHHTE

Kpacnan kHHra Penskui BuO
Koiapn kiran Cuper Typi
The Red Book Rare species




IIo Mepe YMEHLIIEHNA KOJIHUECTEA BHIOR PACTOHHI M MHBOTHEIX
JIIOAH BCE YALle CTANH 3A0YMBIBATLCH, KAK COXPAHHTE MUBVID IIPH-
poay. Ipexae Beero HeodX0oIUMO DBLIO YV3HATL, KAKHE MHBOTHEIE M
pACTEeHHUA HYMIAIOTCH B OXpaHe B OepBYVIO ouepesk. C aroil mnennio
OblIa CO3AHA KOMMCCHA [0 PeJHHM M HCYe3al0MIuM BHIAM, B KO-
TOPYIO BOMLIW VUEHLIE M3 PASHLIX CTPAH MUPA. ITA OUEHB CIOMKHAN
pabora ObLia sapepineda B 1963 r. ComMcor Meuesalomux pacTeHHi u
JKHUBOTHRIX — e¢HpacHasa kaura daxrosr («Red Date books) — noay-
WM YCIOBHOE HAZBaHWe MexayHaposuoil Kpacuoit kuuru.

b Tonbko 3a nocnegHue 400 neT Ha nnaweTe ucdeszno Bonee 110 BMAOB 3BEpei
M 120 BWO0E NTML. B Hawel pecnyBnuke nog yrpo3od WCYEIHOBEHMA Haxo-
naATcA Gonee 100 BMO0B MWBEOTHLIX M DACTEHMA.

B macrosmiee spems cBou Kpacuble KHUIMM MMEOT MHOIHe CTpa-
vel. B Kasaxcrane nepeas Kpacuas waura Osina cosgana 8 1978 r.
B nee pomnu 87 BHIOB MHUBOTHLIX.

B 1981 r. Bumna B cBeT Bropasd uacTs Hpacnoit kaurn Kasaxcrana, B
t-iilj woTopoi oxazanuck 307 Bngos pacrennii. Coja me OBIH BEIIOUEHE
10 supos rpudon.

B Kpacuoil xuure 1aiores PHCYHEE KANIOND MUBOTHOIO, 4 TAK-
JKEe KApPTA-CXeMa ero pacnpocrpadenus. B ouepre HASLIBAIOTCH KaTe-
TOPUHA JHBOTHOIO, €U0 YHCIeHHOCTL, MecTa 00MTAHUA, 0COoDEHHOCTH
fuonoruu. Kpome Toro, HASBAHBLI NPUYUHLI COKPATEHUS YHCJIEHHO-
cTH M HeoDXoAMMBIe Mephl oxpass! (puc. 203, 204).

Il Hed List of Kazakhsoan

KaiakcTaHHBLIH

Keiznia Kitaos

Pue. 203, Kpacuaa Pue, 204. Kamawil nBeT cTPaHUOLL —
knura Kazaxcrana CHTHAT 0f 0IacHOCTH
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KEpacnas xHUra — 370 CHMHaJ TPeBOrd M cumsog Oopnbnl 3a co-
XpaHeHHe ¥MHUBOH HPHPOLLL.

Ha 40 maexwonurawnmx KpacHolt KHAMH ODpakTHYeCKH HCHes-
HYBIOHMM HA TePPUTOPHH HAIIEH CTPAHLI CUMTAETCH KPACHbLL 80K,
Ve oxomo 50 ner Her HOCTOBEDHBIX CBeJeHHMH O BeTpede ¢ HuM. O
BCTpEYEe ¢ 2enapdos ToXe JABHO HEeT TOUHLIX cBegenuii. OH oxoTuicsa
B OCHOBHOM HAa J:telipaHoB, caiirakos, MyduioHOB H JUKHX Dapauos.
Pengumu crand 4 Ipyrue 3HUBOTHLIE CeMeHCTBA KOUIAYBUX — CHEN-
HbL Dape, MyprecmManckas polcs, 0apxannbll Kom, Manya 1 ocoben-
Ho kaparan (puc. 205).

Pepxkumu cranu: 56 sugor nmrun (pue. 206), 10 BugoB npecMn-
wawmuxes (pue. 207), 3 Buna semuoBojusix. Ma peid 8 Kpacuyio
KHUrY saHecedbl 16 BuaoB — cwpdapbuncruil axceronamonoc, wun,
apaibcruil B kacnuiickuil pococu u apyrue (puc. 208). Ma pacrennii
PeOKHMH CTAMH JAHALIN MAHCKHI, pogHosaa po3oBad, KYBINHEKA De-
nas, 9 sugos ayka, 11 sunos acrparaia (puc. 209, 210). HeueaawT
He TOJLKO #ApKHUe W Kpacusbie npersl. OcBoeHme creneil, OyCThIHb
OPHBEJIO K PE3KOMY COKpalleHuio anaxkoeuix pacrenuit. B Kpacuywo
KHHUT'Y 3aHECeHEI Vike 3 BHIA HOBLLIEH.

Kaparax Manyn TyprecTaHCKAA PBICE

Puc. 205, Ha cemeficTea Komausnx B Kpacroi xanre Haszaxcrana 6 sngos

Cepnorimon Kymaii Croma

Pue. 206, ¥eennueHHe YHCIEHHOCTH 3THX NTHI SABHCHT OT THOEHE




AHenTodproxui momoa Cepulil BApAR

Pue. 207, Pentunaun s Kpacuoit keern Kaszaxcrana

Apannernil 10c0Ch Heanma (GyXTapMEHCKO- IMun (apankekasa
aaficANCKAA TOMYIAIMA) MO IATIHA)

Pue, 208, Oxpana prf 3aKI0YASTCA B OCHOBHOM B OTPAHHYESHNH
H gade ODOTHOM 3ANPETE BELIOBA

Pue, 209, Svuanym Jlemana Pue. 210. Tionenan Perensa

BDI’[F{}CH H 3aTaHHT

1. B uem Oniaa HeobxognMooTs Haganna Kpacnoi kauru? Houemy ona Ha-
seigaeTca Kpacuoit?

_?l 2. HazoBuTe MHBOTHEIX M PACTEHHA BAalIeil MeCTHOCTH, 3AHECEHHBIE
B Kpacuyio kERTY.

3. Pasgenurech Ha rpynnoiel. Bonmnmmpre HasBaHHA pPacTeHHE H 3RH-
poTHLIX H3 Kpacnoil kanrn KasaxeTana B cOOTEETCTEHH © CHIHANLHEL-

MH OBETAMH CTPAHHIL.
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§ 57. NPABUA NOBEAEHWA B NPUPOAE

b BB FAHAETE
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Ipasuna HoBeJ e
Minez-KyasE epesxenepi
Rules of behavior

OxpyawIAg HAC OPHPOJA — He NOPOCTO COBOKYIHOCTL DAad-
NUYHEIX NOPHPOAHLIX ODLEKTOB, A CJOMHAS CHCTEeMA, B KOTOpOil
Kamablil aileMeHT B3aMMocBAsad ¢ gpyrumu. Jlwboe BosgeiicrBue
Ha OJHMH M3 2JIeMEeHTOB 9TOH CHCTeMLI OKASEIBACT BAHAHHE HA MHO-
seeTBo Apyrux. [ToaroMy BO BpeMmdA nNpedbIBAHUA HA NPUPOLE OUCHB
BasHo coDMIIATE ONnpefeeHHbIe npasuna. [losHakKoMHMCH ¢ He-
KOTOPBIMM M3 HHX.

Henkza pears nesersl. ByxeTn MoMHO COCTAE-
JATE TONLKO U3 pacTeHHll, cOEUANBHO BEIPAIEHHEBIX
UenoBeROM.

CoBupars NeKAPCTEEHHEIE PACTEHHA MOMHO TOJb-
KO B MecTax, rje ux MHOr0. YacTes pacTeHHil HY#HO
00AZATENEHO OCTABIATE E IPUPOJE.

B necy HVHHO X0OIUTh OO TPONMHKAM, 4YTOOI
pPacTeHHA He NOrM0ANH OT BRITANTHIBAHWA.

Henkaa BerarTs, MIYMETh U JA3HUTH [0 AEDEBRAM.
Muoride NTHIE W3-38 STOM0 HE MOTPYT BMTh THE3la H
Oase NOKHIAKT Te M3 HHUX, B KOTODLIE Y3HEe OTIOMH-
JaH Alna.

Becnoli ¥ B HauaJe JgeTa JNydiie He OpaTe ¢ coboil
B gec cobarky. OHa Momer DolfiMATE ODJA0X0 JeTAKMIHX
NTEHIOE WIH DECHOMOMIHBIX MOIOABIX 3BEPBKOE.

He npunocure gomoil uepenax u emei. Bpag au
OHH 3A0AYIHIHCE.

Henkaza pazopATs OTHYBM THe3isa. Henbaa ga-
#e DNH3KO NOOXOJHTE K NTHULHM FHE3JaM, Belb IO




BAIIMM CAeJaM K HHM MOPYT OpODPATRCA XUITHUKH.
Henknaa npukacaTecd B rHe3fgy # oreHoam. Pogurenu
Moryr nokHHYTh MX. Heab3sd YHOCHTL NTEHIOB JoMOI.
Brl He cMoMere 3aMeHHTH MM pojuteneil. Beas ceBop-
ki, Hanpumep, go 300 paz B JeHbL NPUHOCAT OTEHIAM
kopM. A cuaunw — go 400 paa.

B necy Henassa pazBoguTe KocTpel. OHH MOryT
CTATE NPHUYMHO nomxapa. Kpome Troro, B orge noruduyr
mHorue Hacegomeie. [lna xoctpoe oDopyLvIOTeH CHEllH-
ansHble MecTa. [lepes yxogoM OroHbs HY3HO DOTYIIHTE.

He neiite sogy M3 pex, ozep, npvioe. B geil moryr
OBITH BpeJHEIE BEIIECTEA W DOJIe3HETBOPHLIE MHKDODLL.

IIpu cBope rpubor caMble MAJNEHBHHE U3 HHUX JIyd-
mie He Bpark, YToOBl OHH elle BRIPOCIH.

'pudel HY:#HO CPe3ATE OCTPHIM HOMOM, YToOBl He
nospeluTs rpudauny. CobUpaTit HYMHO TOJABKO XOpO-
Wio ZHAKOMbIE BAM IpHOLL H ATOLLL.

Cobupasa Arogsl, HeodXOAHMO OCTABIATE CAMEIE
KPYOHBIE NI0OLE, TAK KAK B HHX 3PEIOT KPYIHEIE HH3-
HecnocoDHEIE CEMEHA.

Camoe raassoe npu chope rpudos u Arojl — codpars
He CTOMABKO, CKOJABHO CMOMETE YHECTH, 4 BCero HoHe-
muOrY. Hys#HO OCTABUTL UX M ADYIHM, Ope#Je Beero —
PACTHTENBHOATHBIM S HBOTHRIM.

Hukorga He cToilTe B rpoay 0oj OTJeNEHO CTOAIIH-
MH JepeBbAMH. B HUX 4acTO NONATAKT MONHHH.

Ecnu BRI xoTHTe NoHADAKIATE 3a phRIGAMH, NOAXO-
guTe B Bode DecllyMHO, clejuTe, 4Tolbl BAIA TeHb He
nagana Ha soay. [Hogkopmure peid xaeboM W THYHHEA-
MH HACEKOMEIX.

Heneaza paspymars MypaBefHMEH, HOPKH 3Bepeil
U I'PEIBYHOB.

Mumessle oTX00Ll M Apyroif Mmycop HeolXojHMO
VHOCHTE ¢ coDoii.

BDIJPOELI H FaJaHHA

@ 1. Yro 3@auuT 3HATE M CcOOMIOIATE NPaBHIa MOBEJe-
HHA B npupoje?
- 2. HKar mymxH0 BecTH ceba, urofhl He HADYIIATL IO-
KO OTHI H IPYIHX MHBOTHEIX B npupoge? IIpa-
BEJHTE NIPHMEDE.
3. Ilepeuncnure npasnaa Ge30MACHOCTH B NOXOJAX K
HA IKCKYPCHAX.

CocraseTe Tﬂﬁ.."]ﬁ]’.'[!ﬁ" OPpaBMA NOBEIeHHA B IMAPHAX,
JAKA3HHEAX, 3aN0BETHHIKAX.




PA3AEA VIl
OTKPBITUA,
MEHSAIOLWNE MUP

# OTKPbLITKA U U30DPETEHUS, MIMEHUBLLIME MUP

# OTKPbLITKA 1 M30BpeTeHus ByayLLETO

* M3o6peterns Barmanwmx 20 AeT,
KOTOPBIE M3IMEHAT MHP

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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§ 58. HAYYHBLIE OTKPbLITUA U U3OBPETEHWA,
U3MEHUBLUME MUP

, MBMEHMBLUMX MUP.

b FIHAETE

Hayunoe orepsiTHe Hzobperenune
FrinbiMH #aAHAIBIEK Ounepradsic
Scientifie discovery Invention

Bes Hayky ¥ HAVYHLEIX OTKPBITHH YeIOBEUYECTBO HE MOMET PACTH
H PA3BHBATLCAH.

Megurnuua, (U3IMKA, ACTPOHOMMHA, XMMHH, reorpadmsa, duoJio-
I'HA, S9KOJMOMMA W PAL APVIUX HAVE JANH HAM OTKpRITHHA, 0ea KoTo-
PEIX MBI He ofolauch Obl gaske B NOBCEIHEBHOH MHIHM.

HEIX 3AKOHOMEPHOCTeH M ABJICHUI B OKPYIKAIOIEM
- MHpe.

5 {{ l} Hayunoe orkpesiTHE — 3T0 YCTAHOBICHHE HEH3BECT-
™

M3 muosecTsa HauOo/ee 3HAYMHMBIX HAVYHLIX OTKDBITAN H H30-
OpereHHil MOMHO NePeYHCIMTE Te, KOTOpPEIe ABIAHOTea Haulonee
SHAMHMBIME HAH 0e3 HOTOPLIX HEBO3MOMHO HPEICTABHUTE HAIIY CO-
BPeMEeHHYIO H3HE,

Koneco

HzobpereHHe KoJeca HABIASTCA BeIHYANDIAM
NOCTHMHEHHEM B O0JACTH MEXaHHKEH 34 BCH MHOO-
BEKOBYW HCTOPHIO yenoBeuecTa. [IpegnonaramoT, 4To
npoobpasoM Koneca ObRIN OpeBEHA-KATKH, KOTODRIE
NOSKIAALIBATH 0] TAMKENLE KAMEHHLIE IILIOEI, JT0-
KH, CTEOJE JePEeELEE HJIH JPYTHE TAMECTH, KOTOPEE
HeolxoAHMo GELI0 NepeMelaTE HA GONLINHE PACCTON-
mua (pre. 211, 212). Pue. 211. BpeBHA-KATKH




Pue. 212, 3RommniiHa
KOJeca

Pue. 213, Ilaposoii
ABHTATENE

Puc. 215, Ileperf
Teaerpatg

188

Maposoil dewzamenn

IlapoBoil IBHMTATENER OTKPELT HOBEIH 2TAn B DPAIEH-
THI TpaHcnopTa. [oBopar, uro naobperaTents X VIII sexa
Mwefime ¥aTT cosgad ero, HAONHIAR, KAK NPHIOTHAMA-
8TCH KDLIIIKA HAJ KHOAMNM vainnKoM (puc. 213).

Toarko uepes 200 ger ORI HICOPETEH NEPBLIH
PEANLHEIH TAPOBEOH JBEMTATENE.

Asmomoduns

B konne XIX Bexa nap cTad INIABHBEM HCTOUHHEOM
ABHIKEHHA HA TPAHCIOPTE, HO H30DpPEeTATENH IIPOIOJIHE-
JIH HCKATE Dosee supeKTHEHLIE PEIEHIA.

PeayaeTaToM HDOMCKE CTANO0 OJHO HE BAMHEHIIHX
HaotpeTeHHl — aemodofinas, OLICTPO GAHABOIMIE KIIIOUYE-
BEIE MOZHIMH B MHPE TRAHCHOPTa. B nepsmx asTomMobn-
IAX HCNONLIOBAJCH INAPOECH JIBHIATENL, HO OHH ORIIH
MEIIeHHEIMHA 1 HeyIoOHLEIME JJIfi TeX, KTO CHIE] PaIoM
c aum (puc. 214).

Puc. 214, Ogue 13 nepeslX OapoasTomMobRIeR

Teaezpadg

150 net masag cooDlUEHNA NEPEIABANHCE TOJLKO OT
YenoBeKa K genosery. Ilo Mepe HaAKONJEHHS 3HAHMHE O
METOOAX TPAHCIOPTHROBKH 3IeKTPHYECTEA HaohpeTarean
CTANHM NETATBCA NPHMEHHTE SJIEKTPHYECTEO ANA CHAIH.
PesyaeraroMm cranoe mzobpereHHe, cOIHSHBIIGE PasHEIE
yacTH cBeTa. Boarofapa meaezpady BOePEEE B HOTOPHN
CTANA BOZMOMHOH MIHOBEHHASA CBAsE (pue. 215).

Teaepon

IIpuEATO CYMTATE, YTO MNEPBEI TenedoH CO3TAIH
Anexcapap Benn u Tomac ¥orcon. Tem He menee moxaza-
HO, YTO OEPBEEIM TenedoH CO3SAN HTAILTHCKHH VUeHEIHR

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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Puc. 216, llepsrin Pue. 217. Ilepaa anexT- Puc. 218. Pagnuo
TenedoH PHYECKAS JTAMIIOYKA IMonosa

Aproano Meyuun, xoropuit 8 1860 rogy npuimen K BMBOAY 0 BOSGMOGKHOCTH IIPE-
BPALIEHHA 3BYVEOBON BHOpPAHH B 9JeKTPHYECKHe HMOVIRCE (prc. 216).

Inepmpuueckan TaMRLOYKL

Knouesoe nzolpeTEHNE OPHEEI0 YEI0BEUECTED, B OVEBAJNBHOM CMEICJIE, OT
TEMHOTE K CEETY M NOBEJHMAJIC HA BCE CTOPOHBI MHIHM. ITHM IAMEUATETEHLIM
OTKPLITHEM, HIMEHHEIINM MHD, CTAJA 3lexmpuyeckal taxnovwa (pue. 217).

Paduo

OaEHM B3 H30DPETEHHI, KOTOPEIE OKAZANH BAKHEHIDese BOSIEHCTEHE HA HCOTO-
PHIO, IPHHECAH B KAMILIH JOM HOBRII MHpD HH(ODMALNN, OKAZAIOCE paduo.

Famguo, nofBHBIIeecHd B Hauaae XX BEKA, CTAI0 PEBONHINOHHEIM OTKDEITHEM
naA Toro BpeMeHH (pHc. 218).

Tenesudenie

Bnarogaps pagHo CTANO BOSMOMHBEM NEPEJABATE MOJA0C HA DONBIIHE PACCTO-
AHHA., YYEHBIE CTATH IVMATL: HEIB3A JH TAK JKe NEPEJaBaTh H H300pajkeHHd.
PesyapraToM cTAN0 HaoDpeTeHHEe, NPHHECHIS: H30DPAMEHHA B KaMALIH J0M, I0-
GBOMHEIIEE BHAETE HCTOPHIO B PEANLHOM EREMEHH — TenesngeHne (pmc. 219).

Pue. 218, CaMpM 3aMeYaATEIRHEIM HaoOpeTerneM XX BeKa
B 00JACTH CEBASH MOMKHO CUHTATE TEJASBMICHHE

Komnwiomep

IlepBril « KOMOBITEDS® — MEXAHHYESCKOE OIH(POBOE BEMHCIHTEILHOE YOTPOI-
cTBO — ORI HaobpeTeH (PPAHLYECENM (HHKOM B MarTeMmaTHrowm Bresom Ilacka-
gedm B 1645 rogy ans pacyera MATEMATHYECKHX (PORMYIL.

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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CoOBpEMEHHRIH KOMOBIOTED MOMHO HASBATEL
OHppoBE0H ABTOMATHYeCKOH wMammHoR. Camoi
nepenil nrGpoE0il ABTOMATHUECHON MAIINHOM
OBLTA IMEKTPOHHAS MAIIHHEA I0A o0padoTEH un-
cen AHHAK (puc. 220).

Muxpockon
CunTalOT, 9TO rOANAHACKHE MACTEp IO H3-

Pue. 220, Tlepsit roTOBNEHND oukos Xanc fduccen H ero celHE Sa-
xapua Huccen maolpenn nepBMil MUKPOCKOR B
1590 rogy.

B 1665 rogy agrnnuannu Pobepr 'y cron-
CTPYHPOBAA CODCTEBEHHEIH MHKPOCKOI H OIpodo-

KOMIOEITED

Ban ero Ha npobke. PeayabraToM HeclenoBAHHSA
OBIT YWEeTKHH PHCYHOK, BOEDBRIE NOKAIABIINH
EaeTouHOEe cTpoeHHe npobr. I'vk u BBEn Tep-

— MHH +KJIETKas.
Pue. 221. CrapuuHbIe

MK DOCKOIIED Anmufnomuru

B 1928 rogy Asnexcamap PaemuHr or-
KPBIT NEHNINIIHRE, KOTOA ¢ TOMONILID MEKPOCKODA YEHIED, YT0 IIECEHE MOJMKET
VHHUTOMHTE KONOHHKD OMeIHeTBOPHEX MIKPODOE.

Omrpsimue penmaenda

B 1895 rogv npodieccop dwmsnkn Buarrensm Hompag PeHTren OpoBOIHI 9HC-
NEPHMEHTE ¢ IEKTPHUECKHMHE PASDAAAMHE B CTEKIAHHEIX TpyDKAX. PesyasraTom
CTANO OTKEPHITHE T. H. HKC-TVUYei, KOTOPEIE CEHYAC MOBCEMECTHO HCIOMLAVIOTCH B
METUIIHHE IO PEHTTEHOBCKHY CHHMKOR.

Omepwmusa & obaacmu npedemasienui o Fem-
e Kak NALHENE

Benmukne reorpadifueckHe OTKPRITHSA, pas-
BHTHE ACTPOHOMHH H HCCISJ0BAHHA KOCMOCA H3-
MEHHJH NPEJICTABIEHHA 0 PASMEPAX SeMJH H ee
MmecTe Bo Beenennod (pue. 222).

MTepanii nonem &8 KocHoco

12 appensn 1961 roga ceeplInIocE TO, O YEM
MEUTANH JNVULINE ¥MEl uenoeedecTBa. 12 anpe-
aa 1961 roga xocMmBEueckHl Kopabak «BocTowks
nogHancs Ha BRIcOTY 327 Em (pue. 223). Yeno-
BEK DAZOPBAN OKOBEl 3EMHOTD TATOTEHHA H CO-

BEPIITHIA HOOMET B KOCMHUSCHKOE ITPOCTPAHCTBO.

Pue. 222, AcTpoHOMHTECKHE [MepEriM KocmoHaABTOM cTan Hpnit AnexcesBHu

Hafrwaenna apabos Parapun (puec. 224).

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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Puc. 223, KocMuueckni Pue. 224, puit Parapun —
ropatne «Bocrors OePERH B MHPE KOCMOHABT

ED]’I]_JDCL] H 3aJaHHA

1. Koro HaseIBAIOT YYEHBIM, 3KCOEPHMEHTATOPOM, OPAKTHEOMT
9 2. B kaxoi ofnacTn HAVKE Be xoTenn Gu paborats? IMoueny?
e 3. IMowemy BasKHBEIE HAVYHEIE JOCTH/HEHHS H H30DDETEHHA HASRIBAIOT &0T-
x KPLITHAMH, H3MEHHBITHMH MHps T
_é. 4. Hanumnure scce no BuGopy Ha TeMmiel: «Mnpp Ges renesmzopas, «lens
083 COTOBOTO TenedioHa .

§ 59. OTKPbITUA U U3OBPETEHWUA BYAYLLEIO

M30BPETEHWA OXWAAKTCA

Podor IIporpece
Pobor Ilporpece
Robot Progress

Mul smuBeM B Mupe TexHoaoruii. Buepainwee Oyayiiee crpe-
MHTENLHO CTAHOBHMTCH Oad Hac npounikiM. Texuonoruy OolcTpEIMH

TeMOAaMH INOABJIAKTCHA H TaK e 5.'!:IBTI.‘ID VCTApeBamwT.

Kakoro ono, Haine dyaymee?




Hapaiire nocMorpum Ha wuzobpereHusd,
KOTOpPBIE COBCEM CKOPO CTAHYT TAKHMH e
IPUBBIMHEIMK, KAK TeaediOHEl M TeJ1eBU30DEL.

KopaGav-nefockpetd 008 UIYYERLR OKEAHT

Bo panunm paszpaloTani BEICOKOTEXHOIOIHY-
HOE CyAHO-HeOockped, KOTOpOE NOMOIKET YEJI0BEKY
VOHATE OOJLIOE O MH3HH B oKeaHe. BwlcoTa mo-
cTpoilkH cocTasaaer Donee H0 M, 4 BHEIIHHM BHIOM
0OHA HANOMHHAET HelocKped, MOTpVMHAKIHICH IT0J
sogy (puc. 225).

Podomwu-andpoudu
PofoTel CTAHOBATCA BCE CJAOMKHEe M MHHHA-

Pue. 225. Kopafne-ueGo- Tiopaee. OHR MOTYT BEIOOJHATE JOBONBHO CHOMHELIE
cKped 18 MayueHHA YHKOHN, OCBAHBAIOT YeIOBEUECKHEe nOpodeccHn u
OKeaAHA amonuH (puc. 226).

Oceoenue dpyzux naanem. Buaem na Mape

B 2022 rogy ma Mapc nOaHEHpPYIOT OTOPAEHTE
NEPEYVID MHCCHID, KOTOpaa OyAeT TeTeTh A0 MEecTa Ha-
SHAYEHHA 0JUH rox (puc. 227).

Konmaxmubie 1unss ¢ docmynos 6 unmepHem
B obospamox OvAyVIIEM B CBODOZHOM JOCTYIIE

Pur. 226. Pobors AOMMHE TOABHTECH KOHTAKTHERIE JHUHSLL ¢ JOCTVIIOM

yaymero B HHTEPHET.
Tearenamun

Hocrrmennes verosedectsa & 2030 rogy momer crars renenatusn. Cerogus

B MO3T DapATHI0BAHHOND YeJ0BEKA YVHe NBITAKTCA BHEIDHTE MHEDOUYHI, ¢ IOMO-

MEK KOTOPOTO OH CMOMKeT OTHPABIATE 3MeKTPOHHLIE NHCEMA H HIDATE B BHAEO-
urpsl (pac. 228).

Puc. 227, Yenoseueckan KOJIOHHA Pue. 228, Tenenarua -
Ha Mapce B Gyavimem themoMen NDepegad MLICIH

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
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Tpanecnopm
ByayT cosgankl HHHOBAIMOHHBIE H3oOpeTeHHs B 00-
JMACTH BOAVIIHOTO, BOSHOTO H JKeJesHOI0PIMRHOND HACCA-
EHPCKOTO TpaHcnopra (puc. 229).

IModsodnsiil zopod

Joogn ¢ IpeBHOCTH CHYHTANH OKEeaH 3IarajodHEIM H ! W
HenpHeTYOHEM,. Cerogna paspaloTAHE OPOEKTEL CO3OA-
HHA ABTOHOMHBIX HOZBOAHEX ropoaos (puc. 230).

eMupuwil amoms & domax

B 2008 rogy ofHa AMEPHKAHCKAN KOMIAHUA 3AABH- Pue. 229. Tpancnopr
I8, 4To paspafoTana SIepHEI PEAKTOD ¢ MEHBLIE Decem- Gyaymero
KH B CAOVs, KOTOPLIH MOr 68 gaTk sHeprun 20 Twic. go-
mos. 0gHAKO BpeM#A OpOLLIo, A PpeAKTOpa Bee HeT (puc. 231).

Pue. 230, IlpoekT NOABOIHOTO TOPOIA Pue. 231. ATOMEASA 3IEKTPOCTAHIITHA

FKonmpoas u KOppEKMUPOSKT ONACHBLY
KEAUMAMUYECKUX ASTERLIE

Yuenerit us Crosennn Hosed Conw paa-
pafoTan MeToJ KOHTROJNA HaJ YparaHaMH.
Jlna yMeHLIDEHHA CHIL Ypara#na OH Ipef-
MOMHI PACHELIATL B IEHTP IHEJICHA MOpP-
CHYH BOIY. 9T0 HCCIEO0BAHHE SABIASTCH
BECLMA BAMHLIM M HeoOXOZUIMEIM, TAK KAK
CHALBHBIE YPATAHE HAHOCAT OTPOMHBIH 9KO-
HOMHEYSCKHIT Ymepﬁ 1 ONACHBI SA8 3KH3HN Pue. 232, Hopelinui DeECTHAOTHHE
miogei (pme. 232). A0 HeCIefOBAHHA YPAraHoB

IMumuesan soda us Awbol xudkocmu
YueHBe paspafATHIBEAINT PASTHYHEIE CXEMEl ONDECHEHHA BOIRI MIO00TO BHOA.
llens TexHOMOTHII — NPEBPANIATE THGYVID HMHIKOCTE, B TOM YHCJIE MOPCKEYVIO BOIY,

B HHCTYI0 U npecHyi (puc. 233).

o m
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Puc. 233. Cacrema ana cGopa BOJRI H3 BO3AYXA
Bonpockl H 3aJaHAa

1. Ona gerc HecdXofHME] HOBEIE H300PeTEHNA H TEXHONOTHHT

2. Kaknm ofipa3oM HOBBRIE TEXHOIOTHH HIMEHHIH HAITY ¥H3IHL M OwIT?

3. Uro osHAYAET BLIPAMKEHHE +TEXHOMOMHA OyOymeros?

4. Kakyo ponk HOBEIE TEXHOJOIHH OKAMEYT B Jele COXPAHEHHSA OHDYIHAN-
mei cpegn?

v Wb

§ 60. NU30BPETEHWUS BAIVMKAMLLIUX ABAALIATW JIET,
KOTOPbIE U3MEHAT MUP

A YeNOBEYECTBa MOryT

T Bl YIHETE

Buoronanso Texnoaorun
Buoorein Texnoaorns
Biofuel Technology

VueHble MHOMMX CTpaH Mupa pafoTaiT HAJ HHHOBAIHOHHBLIMH
NPOEKTAMH, KOTODPEIE MOTYT MPHBECTH K HOBLIM AOCTHIKEHUAM B HAa-
yKe, TeXHHKe, 00pasoBaHuH, CBA3H, KOMMYHHKAIHAX H APYTHX OT-
pacaax. Bee oHH MOryT KapAHHAIBHO H3MEHUTh MHP B OJamKaiiinue
JMEeCATHJIETHH B JYYIIYIO CTOPoHY. [I03HAKOMHMCH ¢ HHMH.




1. JIlyHHAA CTAHIHA HA ECTECTEEHHOM cOyTHHKe deman. Ee nocrpoiroi Gy-
OY¥T 38HMMATECH POOOTEI, KOTOPEIE CTAHYT £ coTpyIHMEamMn (puc. 234).

Puc. 234. Jlyanas cTaHpsa

2. CoopymeHHe BRICOKOCHOPOCTHON JHENEsHOH JOPOrH, ODPOXOIAMeH depes
17 crpan. Iens xopeTpyREOHAE — coegnHeane Eponsr m Asmm.

3. Jleranmmi apTOMODNIE ¢ ABTOMHIIOTOM.

4. TlocemenHe KOCMOCA KAMILIM merawnmmus. (MEHIaeTes, 4T0 3T0 CTAHET
ofneIocTVIHEM pasereuenueM B 2020 rogy.

5. Beeobimee Nenonn3oBaHHEe DHOTONNMEA. HaceleHHD nnaHeThl DOJLIIE He
OVIeT HYIKHA HE(TE.

6. TexHOIOrHH DONVYEHHA MIEKTPOHHKOH KOMAHJ HENOCPEACTEEHHO M3 MOE-
ra. YenoseK OTHAMETCH OT PYYHOTO VOPABIEHHMA MIOOEM BHIOM OBITOBOH TEXHH-
ki, PeanHsanua NpoeKTa CTAHET BOSMOMKHON OIAroJaps MMILTAHTALHH B TOJOBY
YEIOBEKA CHeNHATLHOTD THITA.

7. HerveoTBeHHEIH HHTEANEKT, CHOCOOHEBIH HODOMOATE MEHHEIE MIEH.

8. AREYMYJIATOPEL C SAPAIKOH OT BOSAYXA.

9. MHHOBAOHOHHOE OTONNEHHE, 3a0HpAIEes THITHHK TELIOBYH SHEPTHD
0T YENOBEKA, KOMIBIOTEDPA U T. II.

10, ¥uMAel ¥ GesonacHei ropot.

Hacrynaer spemMs HOBLIX M3o0DpeTeHHH H JOCTHKeHHN, KOTOpbIE
uaMensaT Haut Mup. Heibge jgusyimee HoxkojeHde CTAHET CBHAeTeNEeM
M COYVHACTHUKOM 3THUX IDAHIHO3HBLIX npeoipasosanmii.

B{:npt]ru H 3aJaHHA

1. Ofcyvaoure ¢ ApyvanaMH Gygviqne Haobperennda. HacKodsKO OHN DEATEHEIT
HuBeEM IH MEl B IepHOT 9THX HAMeReHHAT CoegafiTe coOTBETCTEVIONIHNE
BEIBOAEL.

2, Kaxue eme H3odpeTeHHA U HOCTIGKEHHA HAVEH B TEXHHKH, II0 BAIIEMY
MHEHHE}, HEoOXOIUME YeI0BeUecTRY 7

*KHura npegocTtaBneHa UCKIOUYUTENBHO B 06pa3oBaTeNbHbIX LEeNsix
cornacHo lNpukasza MuHucTpa obpasoBaHus M Havku Pecnvbnukm Kasaxctad ot 17 masa 2019 rona Ne 217
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CTOBAPH HOHOT'O HATYPAJITHCTA

A

Afcorwmubiil MAKCUMYM — CAMEH BRICOKHI MeTEOROIOTHUECKHH NOKATATENh
(TeMOepaTypa, BIAKHOCTE, CHOPOCTE BETPA, 00IaYHOCTE).

Afcormmubii MUHLEMYMN — CAMBII HHIKNHE METEOPOIOrHYECKHH DOKASATENE.

Asumym — yroa MemAY HAIPABIEHHEM HA CEBEP H SATAHHOH TOUKOH.

ArEaumamusayua — NpHCIocodIeHHe MHBLIX OPTaHHZMOE K HOBRIM YCIIOBHAM
CYIECTEOBAHHA,

Aryecmurks — HAYKA 0 SBEYRAX.

AasmepHamusHal JHEPIUA — DHEPrHA, MONYyYAeMAd He M3 He(TH, Tasa, YIJIA,
4 H3 eCTECTEBEHHEIX HCTOYHHKOB, THKHX KAK BETEp, COJNHIE, BOJA H Jp.

Aschufuu — To MWe, 4TO FEHHOSOTHLE,

Anemomemp — npuiop ON8 HIMEREHHA CKODOCTH BETPA.

Apacan — MUHEPAILEHEIN HIH TENALIH HCTOUHNE.

Apear — 00IACTE PACOPOCTPAHEHHH KAKHX-JIHO0 PACTEHHH HJIH MHHBOTHBRIX,
OPOUECcCos MM ABITEHHH.

Aprmura — reorpatprueckas ofIacTh HA CAMOM CEBEPE 3EMHOI0 IIAPA.

Aecmepouds — MANEE NIAHETHL,

Acmpornasm — TO e, YTO KOCMOHOST.

AcmporoMus — HAYKA 0 KOCMHYECKUX Tenax H BceH BeenemHoMH.

Ammocpepa — BozgymrHas oforoura Jeman.

Amumocipeproe dasaeHue — JaBIeHHE ATMOCHEDHOTD BO3IVXA Ha IEMHYID IO-
BEPXHOCTE.

Amos — HANMPHBIIAS YACTHIA XHMHYECKOrD JIEMEHTd, KOTOpad ABIAETCHA HO-
CHTEJEM £T0 CEOHCTE.

Aapozoab — pacceAHHBIE B BO3IVXE MEJKHE YACTHYKHN BEHOIECTE.

B

Bapoxemp — npniop OIS HIMEPEHHEA ATMOCHEPHOTD JaBIeHHA.

Baceeiin pexu — yYaCTOE 3EMHOH DOBEPXHOCTH, ¢ KOTOROH DOBEPXHOCTHLIE M
Oof3eMHBIE BOOL CTEKAIT B JAHHVIO PERY.

Beaxtli — OpPraHUtecKHe COBIUHEHHS, HEODXOIHMEE A MHIHEIeATEILHOCTH
OpPraHH3MOR.

Bepez — yoKafA D0M0CA HA IPDAHHIE CYIIH H PEKH, MODA HIH O3€DA.

Buozeozpadhun — HAVEA, HIVIAIDMIAS DACOPOCTPAHEHME MHBMX OPraHH3MOB Ha
demmne.

Buociepa — obnacTh pacOpOCTPAHEHHA JMHBRIX opraEasmoB. finsan obfonouxa
Bemmn.

Bomanuka — HAYKA 0 PACTEHHAX.

Bparonsepeman — Jo0blUa HIH VEHYTOMREHEE JRHBOTHEX C HAPYIIEHHeM IPaBHI
OXOTEH H TpeGOEAHHI 3AKOHOB IO OXPAaHE MHBOTHOTO MHPA.

B

Bawxyym — abrcolOTHO NYCTOe NPOCTPAHCTEC, HE COJePIKAINIes HH TBEPILIX Tel,
HH HHIKOCTE, HI rasos.
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Bemep — IBHIKEHNE BOIOVEA HAJ NOBEPXHOCTLIO 3EMIIH.

Baamnocme 8030yxa — KOJIHYECTED BOJAHEIX DADOE B BOSIYXE.

Bodoem — DOCTOAHHOE HIN BPEMEHHOE CROILIEHHE GECCTOYHEIX HUTH © SAMEeIIeHHEIM
CTOKOM BOJ B @CTECTEEHHEIX HIH HCHYCCTEEHHLIX BOAJHHAX.

Bodonad — nageHie pedHod BOALI BHH3 C BREICOKOTD YCTVIIA.

Bosdyuinsie Maccp — KPYDHBEIE YACTH aTMocepsl, 00IaZAI0NIHE OJHOPOSHEIME
CBOICTEAME (TEMOEpPATYVPA, BAAMHOCTE, DPO3PAYHOCTE B Op.).

Bosofnosasemnil pecype — OPHPOIHEIH PecypPe, KOTOPEH MOMHO HCIOILIOBATE
CHOBA M CHOBA, HANIPHMED BOAA H BETEp.

Bmawrusanue — coocofHOCTE OPTAHHIMA COXPAHATE CHOK MHEHE IPH HEMEHEHHAX
DEPYHAIIEH CpegkL.

Brmmupanue — COKPAIISHNE YNCISHHOCTH, SATEM DOJMHOS HCUEIHOBEHHE BIJA.

Bricoma 38yka — NOKASATENE VPOBHS IEVEA.

Beicomnaa noacHocms — HSMEHEHHE OPHPOIHEIX YCIOBHI OT DOJHOMHMI rop K
HX BEDIIHHAM.

r

Tlaaaxmukae — 3BE3NHAA CHCTEMA.

Tepfomanukd — HAYKEA 0 PACTHTEILHOM NMOKPOBE SEMIIH.

Teozpauneckan kapma — YMEHBIIEHHOE 110 MACIITADY H NOKASAHHOE YCIOBHBIMHE
IHAKAMH M300paKEeHHe 3EMHOH NOBEPXHOCTH HA NI0CKOCTH.

leozpaiua — KOMINEKT HAVE, N3YIAI0IIHX TOBEPXHOCTE JEMIH C 88 IPHPOIHBIME
YCIOEHAMH, PACHpejeIeHHe Ha Hell HACEIEHHA, IKOHOMHYECKHX PECYPCOE.

TMudpocgrepa — Boguaa ofonodka 3eMIH.

Topernue — nponece, IPH KOTOPOM OPEEPAIIEHHE BEIIECTEA CONPOBOHIASTCA HH-
TEHCHEBHBIM BEITETEHHEM SHEDIHH,

lopras nopoda — npHpogHOs BEIIECTED, KOTOPOS COCTOHT H3 OJHOTO HIH He-
CHONEKHX MHIHEDATOR.

Toper — yHACTEN 3EMHOH DOBEPXHOCTH ¢ EPYTEIMH CHIOHAMH, BEICOKO IPH-
MOJHATLIE HAJ PABHHHAME.

I'ymyec — nepernoit, obpasyeTcd U3 PACTHTEILHEX H KHBOTHBRIX OCTATKOB.

i |

Jasrenue — OTHOMEHNE CHIL K IIOINATH DOBEPXHOCTH TeJA.

Hezpadayus epeder — YXVAIIEHHES IPHPOIHEIY VCIOBNH.

Hewdpapuil (IeHIPONAPEK) — TEPPHTOPHA, HA HOTOPOH B OTHPBITOH MeCTHOCTH
KVARTHEHPYIOTCA APEBECHEIE PACTEHUA (JepeBLA, KYCTAPHHEN, JHAHEI).

JAxyrneau — rycTele, TPYIHOOPOXOAHMEE, O0BHTEIE JHAHAMH JIECHEIE 3APOCTH
B TPONMEAX ¥ cYOTPOIHKAaX.

HAoazoma — paccTofHNE HA BOCTOK HIH 3aNaJ OT HAYANLHOTO MepHAHAHA, HIME-
pAEMOE B Cpagycax.

Hwna — opua persedia H3 CHOIEHHH Decka, CO3JABAEMANA BETPOM Ha node-

PEHBAX 038P H MOPEi.

E

Ecmecmeosnanue — COBOEYOHOCTE HAVE O IPpHPOOEe.
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A

Meand — rayiokoe INTHHHOS B V3K0e TOHHKEHHE THA OKeaHA.
MHusomuosodemss — PASBEIEHHE CEILCKOXOIAHCTERHHELIX HBOTHRIX.

3

SazpasHenle — NOCTYILIEHHE B OKPYRANIIVIO CPely BPeSHLIX BeIlecTH.

SaxdaiHiK — TEPPHTOPHA, IE OXPAHAKTCA 0AHH HIH HECKOILKO BEHA0E MHBOTHEX
HIH PacTeHHil.

Baaug — 4ACTE OKEAHA, MOPHA HIN 03I€pa, BIAIOIIANCA B CYIOY.

Banoegednurx — ocofo OXpAHAEMAS TEPPHTOPHA, TAE JANDPEIIEHL] BCE BHIEL KO-
IANCTEEHAON AeATENLHOCTH.

Sacyxa — IINTEIREHOS OTCYTCTEHE OCAIKOB, NPHBOAAIIEE K BECLIXAHHIO NOYBLI
H THGEIH pACTHTEILHOCTH.

Seeida — KOCMHYECKOE TEJI0, HAlYyYalIles CBeT.

Semaedesue — BOIOENRHBAHHE H 00paboTEa 3eMENE.

Semaempacerue — IRHMCHHE 3eMHOH NOBEPRHOCTH, BOIHHKAIOIES 0] BAHAHHEM
BHYTPEHHHX NPOLSCcoB 38MHON KOpPEL.

SemHas KOpa — HAPYMKHEH TRepPAEIH cooil 3eMan, KOTOPEI obpa3yer ee MOEEPX-
HOCTE.

Boozeozpaun — HAYHA O PACTPOCTPAHEHHH JHHBOTHEIX.

3001028 — HAVEA O JKHBOTHEIX.

Soonapy — HAVYHO-TIPOCEETHTENLHOS VYDEMIEHHE, B KOTOPOM COZEDMKAT B He-
BOJE (B KJASTKAX, BOAREPAX) HIH NOAVEOIALHO (HA SOABIIHX OFOPOMEHHEIX IJI0-
MAAAX) AHEHX JEHBOTHEIX B IEIAX HX JeMOHCTPDALLHH, H3YVYEHHS, COXpPAHEHHS
¥ BOCHPOH3BOICTEA.

"

Henapenue — napoofpasoBanne, DPEBPAIIEHHE BOALI HE MMHIKOMD COCTOMAHHMSA
E razoofpazHoe.

Hempebaenue — VEHHUTOREHHE YENOBEKOM DACTEHHH H RHBOTHRIX.

Hxmuoaozus — HAYKA 0 pribax.

Hxmuofayrna — cOBORVIHOCTE BHIOE PRD KAKOTO-THOO BoJOEMA.

K

Kucaomuwsil doxds — 0caZKH, COOEPIKAIINE BPEIHEIE BEIIECTEA TROMBILTEHHEIX
OpefIpHATHH.

Kaumam — MHOTOJIETHHH YOTOHYHBBIH PEMHM IOTOALL.

Kaumamorozua — HAYKA, HIVIAIAA 0coDEHHOCTH KIHMATA SeMiamn.

Komema — wocupdeckoe (HebDecHo) Temo.

Kondencoyun — nepexol BOSE K3 razoodpasHoro COCTOAHHA B MHIKOE.

Kocmonagm — 4eloBel, COEEPUIANIHE T0JIeT B KOCMOC.

Kpacxnaa kuuza — CHIHCOK DEAKHX M HAXOAANHXCH OO0 YIPO30i HCUE3HOBEHHS
JHEBOTHRIX B PACTEHNH.

Kypopm — MeECTHOCTE, 00JIafailnad IPHPOIHEIME HenefHbMHE CBOICTEAME.

JI

Jdasa — PacKaleHHAA MHIKAA HIH OUeHE BA3KAA MACCA, HIMTHBAKIAACH HA II0-
BEPXHOCTE 3EMAN OIPH H3BEDMHEHHN BYJIKAHOB.
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Jednuk — cCKONASHNE JBJIA HA CYIOE, 00MATAIOIIEE JBEHMCEHIEM.

Jec — IpHPOTHEIN KOMILTEKC N3 JePeELEE OJHONC HIH MHOTHX BHOOE, DACTYVIIHX
OIH3KO IpYT OT SDYVTA.

Jumocgepa — BepXHAA TBEpgad oborodka JeMIH.

Jdyz — y4acTOK CYIIH, TOKPRITEI] PASTHYHEIME TPABAHHCTRIMHE PACTEHMAMH,

M

Maema — ropsauaf, PacOAaBIeHHAA TOPHAA NOPOAA, HAXOAAIASCH B Hegpax
SenaH.

Maecea - xonuuecTeo 00LEMA BEIISCTES, COCTABASKINETD, 00PaSyIOIero TOT HIK
HHOI OpegMeT.

Macmumal — cTeneHs VMEHLIIEHAA PACCTORHHH 3eMHOH MOBEPXHOCTH, N300pa-
HEHHOI Ha KApPTEe.

Mamepux — GOJBIIAA YACTL CYVIOH, OKPYIKEHHAS CO BCEX CTOPOH OKeaHAME
H MOPAMH.

Mezanoauc — THrAHTCKHE ropod, 00pasoBABIIHHACA B PE3YILTATE POCTA H COIHAHHA
MHOTHX MOpPOIOE H HACEASHHLIX NYHKTOB.

Mepuduan — THHEAA, YOIOBHO DPOBSAcHEAS HA NOBEPXHOCTH SEMIH OT OJHOTO
NOJI0CA K APYTOMY.

Memeopoaozus — Hayka 00 aTMocepHREIX ABISHHAX.

Murpockon — npubGop INA YBeIHUYeHHA HI0OpAEHNA MeNbYAHIIHY YACTHI, H
NPegMETOR.

Mupax — DoABISHHE B ATMOCHEpe MHHMEIX H300pamenHil.

Moaekyae — METEYAHIIAS SACTHILA BEIIECTEA, KOTOPAA COXPAHAET €TI0 CBOHCTEA.

Mycop — COBOKYIHOCTE TEEPARIX OTXOA0E B 0TOPOCOE, 00PASVIOMINXCHA B R TOBRIX
YCAOBHAX,

Myeccon — DOCTOAHHLIN BETEP, KOTOPRIL I8TOM OVET ¢ OKEAHA HA MATEPHE, 3H-
MOl — ¢ MATEPHKA HA OKEAH.

H

Huasoduenue — 3aTOILIEHHE DEMHOR JOIHHLL

Hazopbe — MACCHBHAA, BRICOKAA TODPHAN CTPAHA, 00LEIHHAKIIIAA MOPHEE XPedTh
H BRIPOBHEHHEIE VIACTHH.

Huamennocms — yHaCTOK CYIIH ¢ PABHHHHOH HJIH XOJMHCTOH DOBEPXHOCTERIO,
pacnoroEeEnsd He Beime 200 M Haj YPOBHEM MOPM.

(0]

Oaslic — TEPPHTOPHA B 30HE MMAPKHX IYCTEHL, IAe GIarogapa OpoIIeHHID IDO-
HIPACTAIOT OEPEELA H DASEHTO 3EMIETETHE.

Ofadio — CKOILIEHHE B ATMOCHEDe MEJKNX Kanelek HIH KPHCTALIOB BOJEL.

Ofcepsamopun — 3AaHHE II8 ACTPOHOMHYECKHX HaOIHIeHHIl,

OfseM — 4ACTH NPOCTPAHCTEA, JAHATAA TEJIOM.

Osepo — CTECTEEHHOE YTAYOJIEHHE B 36MHOH NOBEPXHOCTH, 3AN0MTHEHHOE BOJOH.

Orean — 0OWH HX YETRIPEX MACCHEOB BOAEL, CO BCEX CTOPOH OrPAHMYCHHEIN Ma-

TEPHKAMH.
Onmukxa — HAYKA 0 CEETOBLIX ABMSHIAX.
Oprumono: — yUEHEIH, HEYYAIOIHE OTHL.
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Ocadkomep — npuiop I08 H3MEPEHHA KOMHYSCTEA BRINABIIHX OCATKOB.
Ocmpos — 4acTh CYIIN, OKPYHEHHAN CO BCEX CTOPOH BOJAOH.

I

fTasodor — pesKHl DOTEEM YPOBHA BOOLI B PEKE.

Mapaaseas — IHHHA, VCIOBHO DPOBEJeHHAR HA NOBEPXHOCTH SeMJIH Iapai-
JMeILHO SKBATODY.

fTuzmenm — KpacAmiee BEUIECTEO, COAEDHANIESCA B OPTAHHYCCKHY THAHAX.

Taranema — HeOGecHOe TeNo, OTPAMKANINES COMTHEYHEIH CBET.

MToima — 4acTE pedHOd JOMHELL, JATOIUIAEMAS B DEPHOJ TOTOBOILI.

Moaapuee kpyzu (Cepepraniil 1 Hixuwil) - Boo0paaeMEle THHEE (IapaNLIenn),
npoBeAeHnEEe Ha mupore 66°33’ K ceBepY W IOTY OT SKBATOPA, OTPAHHYHBAIOITIE
MOpPH H DOKPHTYH ILA0M H cHeroM cyviry Bokpyr Ceseproro n Kmiporo nomswocos.

MMousa — BEpXHHI MIOTOPOAHEI cA0il 3eMIH.

[Mpecubikamwiuecd — KIACC MOZEOHOMHEIX JRHBOTHRIX, TO e, 9TO PeMIALL.

Mpuzopod — TEPPHTOPHA, OKDPYIKANIIAA TODOT.

HMpupodusiil pecype — 00LEKT H ABIEHHE OIPHPOIEL, HCOOILIYEMEE UEI0BEKOM.

[Tycmwna — IPUPOIHAS 30HA ¢ DOCTOAHHD CYXHM H JKADPKHM KIHMATOM H CKYI-
HOH PACTHTENLHOCTRRD.

P

Pakosuna — HaApVEHOE 00pasoBAHHE, DOKDLIEAKIIEE Teld MHOTHX OEcIosBO-
HOYHBIX.

PakyeyHux — NOPHCTHE HIBECTHAK, COCTOAIIHHE DOYTH DOJHOCTLH H3 HMEILIX
HIH pasgipodIeHHEIX PAKOBHH MOPCKHX OPraHHIMOB.

Pacmeop — TBERIOE TENO, MRHEIKOCTE MIH ad, CMEIIAHHEIE ¢ HHIKOCTBH HIH
PACTEOPEHHEIE B Hedl.

Peaukm — COXpAHHBIIEECA B KAKOH-TO MECTHOCTH $KHBOTHOE IIH PACTEHHE,
CYIIECTBOBABIIE: B JaBHHe BpeMena. Hanpusmep, pennrToBaa waiika Ha osepe Amna-
HOIE, ACEHEBARA POINA B KaHwoHe Wapein u gp.

Peasedh — COBORYIHOCTE PARINYHEIY HEPOBHOCTEH HA 3eMHOH DOBEPXHOCTH: IIOJ-
HATHH N DOHHMEHHH CYIIN, THA OKEAHOB H MOpeil.

Podrux — MecTo, TOe BOAA BREITEKAET M3-IIOJ 38MIIH.

Poecg — KAaNIH BOIE, 00DasVIOIIMECd HA TEXaX B PEIVILTATE KOHICHCAIIHE BOIA-
HOTO OAPa OPH OXJTAMIEHHH BOSAVXA.

C

Ceemawuiica ofseKm — TEI0, HIIVUAKIIIES CEET.

CegepHblil ROAKWC — TOYKA NEPECEUEHHA BOOOpAMAEMOH OCH BpAIeHHA 3eMIR
C £8f NOBERXHOCTED B CeRepHOM DOJYIIAPHI.

Celtequvnocms — NOABEHEHHOCTE 3EMISTPACEHHAM.

Cuag — OpHYNHA ABMMEEHHSA Ted, HIMEHEHHS HX (POPMEI HJIH HAIPABISHHSA

OBEHAEHI A,
Cunonmurx — paloTHHE, JaKITHI DPOrHOSE TOTOTEL
Creamuna — rIyi0KOe OTEEPCTHE B IOYEE, COEIAHHOS Y POBRIM HHCTPYMEHTOM.
Cmees — IBA NIH GoJee 3MEMEHTOB HIN COEIHHEHNH, CMENIAHHLIX MemAy coboil,
HO He o0pAasyIIHX XHMHYeCKHX cBAZel.
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Coedunenue — BEIECTED, 00PASVIOIMEECH M3 ATOMOB PDASTHYHEIX IEMEHTOR, CO-
EIHHEHHEIX IPYT ¢ IPVTOM XHMHYECKHM DVTEM.

CoaneyHaa Samaped — yoTpoilcTED, Npeodpasyioiles SHEPIIK COMTHEYHOTO CBETA
B 3IeKTROSHEPTHID,

Coaneunas cucmenma — COnHOE U Bee ZPVIHe KOCMHYECKHE 00LEKTE, KOTOPLIE
BPALIAKITCA BOKPYT HETO.

Cnexmp — MHOTOLUBETHAS DOJI0CA, DOAVIAINAACA IPH DPOXOMIEHHN CEETOROTO
YA Qepes DpHaMy.

Cnaae — oJHOPOSHAA CMEChE ABYX MIH HECHONRKHX METANIOE,

T

Teaeckon — oOTHYECKHE npubop Ans HAGNIOAEHHA HeOSCHBIX TEl.

Teno — nwdol puandeckni 00LEKT, HMEIOUIHI ONpPeJEICHHERIN 00BEM.

Temnepamypa — NOKASATENL TOT0, HACKOILKO MOPAYHM HIH XOI0JHEM ABIASTCH
JAHHOE TEI0 HIH BEI[ECTEO.

Tenaosoe ualyieHue — HITVIeHHE, KOTOPOE HCNYCKAEST BEIIECTEO 34 CHET cBoel
BHYTPEHHEH SHeprHH.

Tenaosoe pocwiuperlie — CBOHCTEC Tell VEEINUHMBATECH IDH HATDEEAHHH.

Tenaosele socxodauue NOMOKU — BOSAVIIHBIE HDOTOKHN, DOIHHMAIONIHECT OT
MOBEPXHOCTH 3EMIH HA 3HAYHTEIRHYIO BRICOTY H HMEHIHe CPABHHTEILHO BEICOKYVID
TEMIEPATYPY.

Tepaomemp — Oprbop 418 HIMEDEHHA TEMIEDATYPLI.

Toyka JaMepIQHUA — TEMIEDATYRA, IPH KOTOPOIH MHIKOCTE 3AMEDIAET, IPEBpa-
manck B Teepioe Teno. Boga, manpumep, samepsaer npu remneparype 0°C.

Touyka KUMEeHUA — TEMIOEPATYPA, OIPH KOTOPOH SKHAKOCTE KHIHT, NPeBRALlAAch
s map. Yucras Boga saxunaer npa Temnepatype 100°C (npm HopMaisHOM aTMo-
cihepHOM JABISHHH).

Tpenue — cHIA, IPENATCTEYIOIAA ABMMEHHID TEJ HIH 3aMelIA0NIAS €T, BCAH
OHH Ve JBHYTCH.

¥

Vezresodo — OPraHMYecKNe COBIHEEHEA, HEOOXOIHMEIS 118 MHIHETEATEIEHOCTH
PACTEHHHA M MMHEOTHEIX.

Vabmpasisyx — He COBIIHMEI HeI0BEMeCKHM YXOM 3BVE OMeHEL BRICOKOH TACTOTHL,

Vpazan — BETED PASPYIIHTENLHON CHIIEL.

Vemeve — MecTo BOAASHHA PEKH B APYIVIO PEKY, 03EP0 HIH MOPE.

(i 1]

Pusuka — HAYKA 0 MATEPHH H SHEPTHH.

Porxye — TouKA, B KOTOPOI CXOAATCA IYYH THHIE HIH KPHBOTO 3ePKAIA.

Pomocunmes — 00pa30BAHNE B KISTKAX 3eJeHEIX PACTEHHH YTIIEBOJOB; CONPO-
BOHAAETCH BRITETEHHEM KHCIODOIA.

X

Xumuuecwan peakyun — OpPONECE, IPH KOTOPOM ATOMEI PASIHYHEIX BELNIECTE,
COBIHHAACE APYT ¢ APYToM, 00pDAIYIOT HOBEIE BEIIECTEA.
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Xumudg — HAVEA, H3VUAKIIAA BCE BHOBI BEIIECTE, & TAKMKE HX DEAKIHH H CO-
EHHEHH,

Xumux — OPraHHYeCKOe BEIIECTEC, BXOIAINEE B COCTAE HADYVHHOTO DOKPOBA
HACEKOMEIX, PAKOODDASHEIX, DAVEOOOPAGHEIX H OPYTHX SIeHHCTOHOTHX.

Aaropognian — 3eIeHBIH IHIMEHT PACTEHHH, © DIOMOIIBEID KOTOPOTD OHH YIABTHEAKT
SHEPIHK COMHEYHOTO CEETA I OCYIIECTBIAKT (OTOCHHTED.

Xpornoaozua — DOCAeI0BATEIBHOCTE HOTOPHYECKHX cOOMTHII BO BpeMeHH.

i

IMeemuogeie pacmenua — OTHE] BEICIINX PACTEHHH,

Ieaweus wrasa — TEMOEPATYPHAS INKANA, B KOTOPOH TOUKA TAAHHA ALIA
npunara sa 0°C, a Touka Kumenna sogsl — sa 100°C.

Hukaon — 0bracThk DOHMIMKEHHOIO ATMochepHoro ZaBileHHA ¢ OpeobaafaHHeM
OACMYPHOH HDOTOAE B CHALHOTO BETPA.

Iynamu — THTAHTCKHE BOJIHE.

T

qepu&se.u = IAOJOPpOIHAA, Doratasn neperHoeM nodYsa TEMHOTD IOEBETA.
YaeHucmMoHOZUe — CAMBIH MHOTOYHCIEHHBIH THII XN BOTHEIX [CEI‘MEE'I'HPDE-BBHDE
T, XHTHHOBLIH NOEPOB H WISHHCTRIE KDHE‘IHDETH].

I

IMTaposaa MOAHUA — MOJHILA, HIMEIIIAA (OPMY MIapa.

IMTeawgh — BHIPOBHEHHAA YACTH DOABOSHON OKPAHHLI MATEPHEOE.

IMTupoma — paccTOAHME Ha 100 HIM HA CEBEP OT JKEamMOpd, HiMepAeMoe E TPa-
Oycax.

ITmops — ANMHUTEIRHEI OYeHE CHILHEIT BETED; CONPOBOMIAETCH CHILHEIM BOJ-
HEHHEM Ha MODE M PASPYIIEHHAMH HA CYIIE.

2

Jdrxsamaop — BooOpaKAeMAd JHHHA, NPOBEJIPHHAS 10 NDOBEPXHOCTH 3eMaIn
BOKDPYT ee menTpa Ha mupote 0,

2posus — PAIPYIIEHHE NOBEPXHOCTH 3EMJIH BETPOM, BOJOH HIH JILIOM.

2X0 — OTPAXKEHHE 3BEVEOBRIX BOJNH OT KAKOro-JTHOO NpEenATCTEHA.

0

Omuwil noame — ToOYKA NepecedcHHa BoodpasmaeMoll ocH BpalleHHA 3eMIn c
£€ NOBEPXHOCTRID B HlmuoM nonyvmaprm.

H

HAdpo Seman — DEHTPANLHAA YACTE 3EMIH, KOTOPAA NPEeACTARIAET coD0H TRepILIR
METALIHYECKHI AP, HMeOINI CHAPYKN MopAYyIo 000I0MKY N3 MHUIKOre MeTAILIA,
HOTODAA HASHIEAETCA HADYIKHBIM SAPOM.

Asaeniue — BCAKOS NPOABIEHHE YET0-THO0, KAKHX-1u00 ¢, OpOLeccos H T. .
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