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JTOPOI'OM MATUKJIACCHUK!

Paborasti ¢ 3TuM y4YeOHMKOM, ThI HPOAOJIMKUIIEL IIYTeIleCTBUE
B MUD €CTECTBEeHHO-HAYYHBIX 3HAHUI1!

Bo BTOpO#i uacTu yuyeOHUMKA TeOe MPEICTOUT IMO3HAKOMUTHCS
C JKMBOM MW HEXXUBOW NIPUPOAON, HPOIeccaMU, ITPOMCXOISAINNMUI
BOKDPYT, 1 OTBETUTH HA MHOTHE «IIOUEMY», Ha KOTOPbIE€ PAHBbIIIE€ ThbI
He 3HaJI OTBeTA.

OueHb MHOTO MHTEPECHOTO Thl HAWUJEIh B pasaeiie «JHEePrusd u
IBU:KeHUe». [lomyuenHble 3HAHUA TOMOTYT Tebe pelraTh BasKHBIE
Ipo06JIeMbI, BCTPEUAIOIIecs B IIOBCEIHEBHOM KU3HU.

TeI mOMIMeITb, KaK pa3sBUBAJIaCh HayKa, KaKWe OTKPBITUSA CIIO-
cOOCTBOBAJIU IIOABJIEHUIO TOT'O, YTO OKPY KaeT TeOs ceromHs. ¥ 3Ha-
eIllb, UYTO OXPAHATH U Oepeub MPUPOAY — AOJIT KaKIOTO YeJoBeKal

s JrydI1iero BOCIIPUATUA MaTepruajia B TeKCTe YUeOHUKA JKUP-
HBIM IITPU(TOM BBIIeJI€HBI TJIaBHbIE IOHATUA, KOTOPbIE HYKHO 3a-
MOMHUTL. MeJqKUM IIpUMTOM JAOTCA MOIMOJHUTEIbHBIE CBEIEHUS
LIS TI0003HATEIbHBIX.

BuyTpu Tekcra naparpada 1 B KOHIIE ITPeIJIaraloTCs BOIIPOCHI 1
3alaHUA.

Nuadopmarus, naHHas B yueOHUKe, TOMOKeT Tebe MpaBUIBHO
HOHATHL OKPYKAIOMIUHN MUP.

JHKEJAEM YCIIEXA!






Pasaen 4
NMPOLECCbI B XXUBOU
| N HEXXMBOU NPUPOAE




NOYEMY CYLLUECTBYET XKU3Hb
HA NMAAHETE 3EMA4A?

Lienu ypoka:

ASALMX B HEXMBOW Npupopae.

¢ HAY4UTLCA HA3bIBATb NPOLIECChI, MPOMCXOOALLME B HEXMBOWN
npupofe (KpyroBopoT BeLLecTB B NPUPOLe, BbIBETPUBAHME, O-
poobpa3oBaHMe, KNMMaTndeckie NpoLecchl);

¢ 0OBACHATL NPUYMHBI U NOCNEACTBNA NPOLIECCOB, NMPOUCXO-

Ans pocTmxeHus uenen HeobXxoanMMo y3HaTb:
4 Kakume npouecchbl NPOUCXOOsT B HEXMBOW NPUPOLE;
4 0 B3aVMOJEVNCTBMM NPOLLECCOB B HEXWMBOW Npupoge.

nayunn? HazoBm mx. Onmmm wWim cheiail cXxeMaTHUeCKHH PUCYHOK.

@ BcriomEM, Kaxkue TPOIMECCHl, MPOUCXOAAIAe B HEXWBOW MPUPOJAe, TEHI

O6L9CHUA CBOUM OZHOKJIACCHUKAM.

B conHeuHBIH AeHL JOTPOHBLCA PYKOH [0 IIPO3PAYHOrO OKOH-
Horo crekyga. OHo mpoxnagHoe. 3aTeM IIOJOKU PYKY Ha IIOZO-

Iluxk Xag-Tedarpm — ropHas BepIINHA,
Beicinadg Touxka Pecmybamku Kazaxcran. Ero
BBICOTA cocTaBiasgeT 6995 M Hag ypOBHEM MOPS.
OH KPYIJIOroJUUHO IOKPEIT CHETOM.

6

KOHHHUK, OCBeIlleHHBIN
comuiem. Hempospau-
HBII IIOJOKOHHUK OygeT
TemJBIM. Tak 3Ke, Kak
CKBO3b CTEKJO, COJNHEeY-
HBIE JIYUH IIPOXOLAT Ue-
pes TIIpo3padyHBIA BO3-
IyX, He Harpesasd ero, HO
HarpeBarmT HeIpospau-
HYI0 B3eMHYI IIOBepX-
HocTh. Bosayx Harpesa-
eTcss OT IIOBEPXHOCTH.
ITosTromy uem BuIllle B
ropel, TeM TeMIlepaTypa



gOHVKInKa3aXcTaHa uiuTe Ha caiiTa

Bo3ayxa Huske. Ha BbIcOTe BO3AYyX yAaJjieH OT HarpeToi ImoBepX-
HOCTU 3eMJU — UMEeHHO II03TOMY Ha BePIINHAaX BEICOKUX I'OP CHET
JEeKUT KPYTJIBIHN I'OJ.

E IIpospaunblil BO3AYX HarpeBaeTcs He COJTHEUHBIMU JYyYaMU,
a OT 3eMHOI IOBEePXHOCTH.

Tebe y:xe M3BeCTHO, UTO IIOLOOHO TBEPABIM M KUIKHM TeJIaM BO3-
IyX, Harpepasch, paciupsercsa. OH cTaHOBUTCA MeHee ILIOTHBIM,
02TOMY OH Ooiee Jierkmuii. TensbIil JerKni BO3AYX IMOAHIMAETCSA
BBePX — IIPOMCXOAUT 60cxodauiee deucenie. XOMOLHBIA BO3IYX
Ooslee IIOTHBIN U TAkenblil. IMeHHO IIO3TOMY OH OIIyCKaeTcd —
BOBHUKAaeT HUcxodaujee 06UiceHlLe.

Takum obpaszom, B IIpUpOLe MIeT MOCTOIAHHOE IBHKEHHE BO3-
AYUIHBIX Macc.

Bosaynrasie Macesl — 3T0 60JIBIIINE IIOTOKU BO3yXa, obaga-
IOIIe OolpejelleHHLIMI CBOMCTBAMM: TEMIIePaTypPOil, BIask-
HOCTBIO, JaBJeHHeM, 3allblIeHHOCTBHI. I JIaBHOe CBOMCTBO
BO3IVIIHBIX Macc — MOJABHKHOCTE.

Ucmoneays TekeT maparpada U IpeoKeHHEII PUCYHOK, OIHUIIN KPYTo-
u BOPOT BO3AYIIHEIX Macc B mpupoge. CocraBh cxeMy «JIBHIKeHNe BO3AyXa

OT BKBATOpPA K MOJI0CY ». CHMBOJIaMU 0003HAUL (PAKTOPEL, KOTOPEIE BJIHSA-
10T Ha JIBUKeHUe BO3IyXa.

Cepepusiii
nonigc
CéRepo-BocToOuHBE
— Bﬂpb!

Hoxapraa sueilka

Cpeanemuporaan
Aave

STuetika Xoman

ey Hanpaeiaenns 105kl ﬁ & ObaacTH NOBLIIICHHOTO
S——-BeTDOB o0 JaBjeHua
ey Hanpapenns nepeMerneHs v OBasern nounkenHoro
‘v BOJRYVLUHBIX MACC JaBJICHHA
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nmomtoc  CeBepHBIit CeBepHBIH 3KBATOP
TOJSIPHBINA KPYT TPOIIUK

BaeTCd 3TOT IMPoIece, MPOUCXOAANTHI B mpupoje. Cuemraiite B rpymme Mo-
JeJE 3Toro mporecca. OOBACHE X0 KaXKJOT0 ATama JaHHOro Iporecca.
IIpencraBs B KJIacce.

‘i BHEMAaTEILHO PACCMOTPH MPeJIOKEeHHYI0 cXeMy. BCIOMHH, KaKk HA3EI-

DOKIEeBbIe obraxko

obraka



Bopga, monmagas Ha 3eMJII0 ¢ JOKIEM, CTEKAET II0 IIOBEPXHOCTU B
HU3MEHHOCTHU, HAOMHAA pyubn. C HUMHU OHa HaIllpaBJIsieTcsd K PeKe
U JaJjiblile B IIOTOKe, IIPeoJojeBasd ThHICAYN KUJIOMETPOB, — K MOPIO
nin okeany. C UX TOBePXHOCTHU BoJa HcHapsaeTcs, o6pasys obraka.

Berep nepenocut o6raka Ha OTPOMHBIE PACCTOAHU A, X BOJA CHO-
Ba BBIITAZIaeT JOXKJEeM y2Ke COBCEM B JPYroM MecTe. JacTh 3TOM BOJEI
BIIUTHIBAETCSA B TPYHT U IO 3€MJIeH 10 HAKJIOHHBIM ILJIACTAM IIOPOJ
CHOBa BO3BpalllaeTcs B oKeaH. Tak IPOUCXOIUT Kpy2080pom 6006l 8
npupode.

<

g KpyroeropoT BoEI B IpUpOJEe — 9TO HEIIEPEPHIBHBIN 3aMKHY -

THII IIpollecc ImepeMellleHus BOALI B aTMocdepe, ruapocde-
pe, nuTOC(depe, MPOUCXOAAIINUNA IO BIAUAHIEM COJHEUHON
dHEPIUH U IIOJ AeHICTBUEM CHUJILI TAMKECTH.

Ecii 651 BCI0 BOJY, HMEIONIYIOCS Ha 3eMile, paciipe/leTUTh PaB-
HOMepPHO, TO Hallla IJIaHeTa HOKPLLIACh OBl CJI0€M BOIBLI TOJIITH-
HOlT 4 kM!

Tlogymait 1 06BACHN, TOUEeMY CYIIECTBYeT TaKOe CJIOBOCOUeTaHUE, KaK
«getu Comumas ?

Mp&I Bee — sxUTeNN ILIaHeThl 3eMJs — « et CoaHIta» . 9Ta 3Besa
JaeT HaM cBeT U Tellto. Bes cBeTa He MOT'YT pacTU U Pa3BUBATHCA
pacTteHud. PacTeHus gamoT HaYaJIo MHUIIEBBIM IIEIIAM, II0 KOTOPBIM
IOJIYYalOT HeoOXOJUMbIe IJIA 'KU3HU BelllecTBa APyrue KUBLIe Op-
rasuamel. Takum o6pasoM, COTHeUHEBIN CBeT, ITepepaboTaHHEIN pac-
TEeHUAMU, eCTh [IOYTHU B KasKJOM KMBOM CYIIleCTBe Ha IIJIaHeTe.

‘¥ prronopo'r BellleCTB — 3TO TaKOoe N3MeHeHHNe BEeIIeCTB IIPHU

e IIocyiegoBaTeIbHOM HMCIIOJB3OBaHUNM HMX KHWMBBIMIM OPraHHN3-

MaMH, KOTOPOe PaHO NJH IIO3JHO IIPMBOJHUT K BOCCTaHOBJIE-
HHIO NCXOOHOTO BellleCTBa — 3aMBIKAaHII KPYroBOpoTa.




ITocmoTpu Ha cxeMmy « KpyroBopor BellecTB». O0bACHU, noueMy CosHIe
Ha 3T0#1 cxeMe M300pakeHO B IeHTpe? Ompefenn Hauajo KPyroBOpoTa.
CocTaBsb JIOTHUECKYIO [IEIIOUKY [ BUKEeHNUA BeI[eCTB B 3TOM KPYTOBOPOTe U
BaMNIIN ee B TeTpaau. YeM 3aMKHeTcS KPYTroBOPOT?

Kpyrosopor BeniecTs

Obpasosanne
comen

BHUMATeEHO paccMOTpu cxemy. OOBACHH, TMOUEMY OJHH OOBEeKTEI
'ﬁi’ 9TOW CXeMEI Ha3LIBAIOTCA KOPMULbYAMU, TPYTHE — eJ0Kamu, a TPETLU —
mycopwuramu. KakoBa nX poJib B KPYTOBOPOTe BellecTs?

KHCJIOPOL Q :

YIJIEKHCTIBII I'a3

«eIOKH »

PSR S

| MEHepaJLHEIe BeIlecTBa | $HPPMUERIELy

«MYCOPIITHKH »

< moupa

ancras Boxa SR,
(S SEIE
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eBHWKW KazaXcTana uluyTe Ha canta

1. Kax HarpepaeTcd BOzAyX?

2. O0BbAcHU, TOUeMYy CHer Ha BepIIMHAX BEICOKUX I'Op He TaeT Jajke Je-
TOM.

3. Ilogymaii, moueMy AJiss IPOTHO3a IOTOALI BajKHO 3HATH HaIpaBJeHHe
BeTpa.

4. TIpu KaKUX YCIOBHUAX BOJA CIIOCOOHA MEPEXOIUTE U3 JKUIKOTO COCTOS-
HU4 B TBepAoe? B kakoe BpeMd rofia MOXKHO HAOIIOJaTE TaKoe IBJIeHNe
OPHUPOJEL B TROEIT MeCcTHOCTH?

5. HcuezaeT U Boja B OuHMIKaNIIeM KPYOHOM BOJHOM OOLEKTe PAAOM
¢ TeouM gomom? McmapsgeTcs i oHa oJMHOCTEI ? Ecaiu fa, To moueMy
oHa mofABJseTcda cHoBa? Kakoil mpomecc CIocoOGCTBYeT MOIOJHEHUIO
BOJEIL B O/1M3IekaleM oT TebA KPYIHOM BOJHOM 00beKTe?

6. OTKRyna 'KUBOTHEIE OepyT HeOOXOAMMEIe IS KU3HeJeATeNbHOCTH XU-
MHUeCKHe 3JJeMeHThI?

@ Pedaexcurnsiii sxpaH «[Iaroc — MuHyCc — MHTEpEeCcHO»

B rpagy «II» — «maroc» sanumIn Bce, 4TO ITIOHPABUJIOCH Ha YPOKe,
uH(popMauio U (GopMbI paboThl, KOTOPbIEe BHEIZBAJU ITOJOXKUTEIh-
HBIe BMOITUH JU00 MOTYT OBITH ITOJE3HEI 1A JOCTUKEHNA KaKUX-TO
meaeii.

B rpady «M» — «MuHyC» 3aIIUIIN BCe, YTO He IIOHPABUJIOCH Ha yPoO-
Ke, MIOKa3aJ0Ch CKYUYHBIM, BEI3BAJIO HEIIPUA3HB, OCTAJOCH HEIOHAT-
HBIM, WJIHA UHQOPMAIIUI0, KOTOpas oKasajach HeHYKHOI1, Gecroses-
HOWM ¢ TOUKU 3pEeHUSA PellleHUA KU3HeHHBIX CUTYaIui.

B rpady «A» — «uHTepecHO» BIMINIU BCe JIOOONBITHLIE (haKThI, O
KOTOPBIX Y3HAJ Ha YPOKe, 1 UTOo ObI ellle X0TeJI0Ch Y3HATE I10 TaHHO I
npob6aeMe. Bompockl K yUUTeTIO.

_i
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Llenu ypoka:

¢ Hay4UTbCS HA3bIBATh MPOLLECChI, MPOUCXOALLME B HEXMBOW
npupope (KpyroBopoT BellecTB B NpUpoae, BbiBETPUBaHME, rO-
poobpazoBaHue, KIMMaTU4eckme NpoLecchl);

¢ OOBACHATL MPUYMHBI 1 NOCNEACTBUSA MPOLLECCOB, MPOUCXO-
OALNX B HEXMBOW Npupoae.

Ans pocTnXxXeHus Lenm HeobxoaMmo y3HaTb:

4 4TO MPOUCXOANT C NPUPOLOV B pe3yJibTaTe BbIBETPUBAHUS;

4 KaKme npoLeccbl CrnocobcTByioT 0Opa3oBaHMio COBPEMEH-
HOro penveda.

Kakne accompamuyd BOBHHKAIOT Yy Te0s, KOrZa ThI CJBLIMIUINL HOHATHE

«BBIBeTpHBaHHe»? KakWe NOpUPOAHBEIE CHJBLI, I[O-TBOEMY, YUaCTBYIOT
B 3TOM Iponecce?

8~ &

Kaxkoii Bug BEIBETPHUBAHNSA BUHOBAT B 5TOM CUJILHeHIIeM W3MeHeHUN —
IpeRpalleHud 'PaHuTa B necok?

BmeTpnnanneM Has3bIBaeTCcsd IIPoIlecc, B X04e KOTOPOI'o rop-
Had IIopojga pa3pyllaeTcsa U pacliagaeTcd Ha MeJIKHe YacTH.

12

*KHura npepnocTtaBneHa UCKITOYUTENBHO B 0OpasoBaTerbHbIX Liensax
cornacHo lNpukasa MuHucTpa obpasoBaHUg U Haykn Pecnybnukn KasaxcTtaH ot 17 maga 2019 rona Ne 217



Bte vuebHnkn KazaXctaHa nwuTe Ha canTaxd

Pacemorpu kapTuHKHN. Kakue W3 HUX MOAXOAAT AIS XapPaKTePUCTUKN
mmpomecca (pU3HUecKoro BEIBeTpuBaHud. O0BACHH, IOUeMY THI UX BEIOpAJI.

Kak THI OyMaellb, KTO WUJIHW UTO ABIAETCA I'ITaBHBIM KOMIIOHEHTOM Op-
TaHU4YeCKoro BLIBeTpHBaHHH? Bmﬁepn OpaBUJILHLEIE, HA TBOI B3rI4n,
KapTUHKHU.

Oprannqeclcoe BbIBETpHBaHHE IIPDOMCXOAHUT IIOJ BO3II6fICT‘
BUeM pac'reHHﬁ I JKMBBIX OPraHN3MOB.

HaXoAgMerocs Ha TepputTopuu Poccun o 6epery peku Jlenwl. Kakyio pas-
HUIY TEI 3aMeTHJ Mexxay HuMu? Kakoii Bl BLIBe TPUBAHUSA TEHI YBUAET HA
aTux Gororpapuax?

@ TTocMoTpu Ha ABe (ororpaduu MPUPOLHOTO MapKa «JIeHCKHe CTOJIORI»,

13



WzsBecTHEBI cayuan, Korjga pacTeHue BepOIIoKbsa KOJOUKA IIPO-
pacTayio CKBO3b 3Kele300eToOHHbBIe IIINTEL Toainuuoi 20 ecm. Cayuan
IIpopacTaHNs TPaBbl CKBO3b ac(haJbTOBOE IIOKPLITHE MOMKHO HabIF0-

laThb IIOBCEMECTHO.

Mexannueckoe (¢pusanuecKoe) BLIBETPUBAHNUE BO3HUKAET IIPU
(busuyeckom paszpymreHuu nopon. OZHUM U3 IPUMEPOB TAKOI'O BHI-
BeTPUBaHUSA ABJISAETCA PaspyIlleHNe IOPOJ IO BO3AEHCTBIEM MOPO-
3a. Boma momagaeT B TpeIUHBI TOPHOM IIOPOALI, a IIPU 3aMepP3aHuMT
BOJa pacHImpseTcsa M TPeIluHa COOTBETCTBEHHO YBeJIUUYUBAETCH.
Co BpemeneM pga’ke OOJBIIION KaMeHb IIPEBPATUTCA B MeJIKUe
00JTOMKUY UIH 111e0eHb.

®duznuyecKoe BHIBeTPHMBaHME BBI3BIBAET PaspyIlleHre U pac-

T

- IIajJg CKaJBbHBIX IIOPOM 0e3 N3MeHeHNa X MHIHepPaJOIrn4ecKoO-
T'O cocTaBa.

Omno obpasyercs o[ BO3JaelCTBHEM IBILKYIIEcA BOALI, BeTpa,
H3MeHeHHUs TeMIepaTryp. SHaunTeJbHOe paspyllarllee IelcTBHe
OKAas3bIBaeT BeTep CBoel MeXaHNUYeCKOH CUJION 1 YAapHBIM AelcTBIeM

IIECYNHOK, POJIb KOTOPOI'O Pe3KO0 BO3pacTaeT B IIYCTBIHHBIX paﬁOHax.

YapeIHCKUIT KAHBOH — YHUKAJb-
HBIA TPUPONHBIN KoMILTekc Ka-
3axXcTaHa, HMeeT TIPOTAKEHHOCTh
OKOJIO cTa KrytoMeTpoB. Camoe yau-
BHUTEeJIbHOE M KpacHuBoe MecTO Ha
Yapeiae — a10 [loTrnHA 3aMKOB. ITO

- pasHoOIIBeTHLIe KapHU3bl, KOJOHHA-
IBI, CTOJIOBI, DAIIHU, Tajlepet, CO3JJaHHbIe NCKYCHBIMU CKYJIBIITO-
pamMu — Ipupoaoii u BpeMeHeM. OH IopaskaeT deJIOBeKa CBOel Ju-
KOl mepBO3TaHHOII KPacoToli.

Jlromeil croma MpUBJIeKaeT IPUUYIJIUBBIN « TYHHBINA Iel3am» —
TAKOro He YBUAUINIL HUTZe Ha Teppuropum EBpasuu. AHamgor
YaprlHcKkoro kauboHa — Boasmioit Kanrou B Apusone. OH ropas-
o 0oJbllle IO pazMepaM, HO KpacoToil meiizaka YapblH HUUYTH
He ycTymnaer emy. LIBer meiizaka MeHSeTCA OT 30JOTUCTO-OpPaH-
JKeBOT'0 JI0 OXPhI, OT (DUOJIETOBOTO O UEePHOTO B 3aBUCHUMOCTH OT

BpeMeHHU JHA.
(=]
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5F XuMuYecKoe BIBETPHBaHHE — PaspyIlleHre T'OPHBIX IIOPOJ
U UX XHUMHYECKOI'o cocTaBa ¢ 06pasoBaHneM HOBBLIX MUHepa-

JIOB U COeUHEeHUN KUCI0POoaa U APYTUX BEIleCcTB.

IIpuMepoM XMMHUYECKOIO BLIBETPHUBAHUA SABJSAETCA pacTBOpe-
HUe M3BeCTHAKA B Boje. Bojma MoskeT pacTBOPATE I'OPHEIE ITOPOMIEI,
(KaMeHHYIO COJIb, TUIIC, U3BECTHAK), 00pasyd B UX TOJIIaX IYCTOTHI
PAa3IUMUYHON BeTUUYNHEI 1 ()OPMEI, BOPOHKH, KABEPHELI U MeIllePhl, KO-
TOpPBLIe YMEHBIIIAI0T YCTOMUYNBOCTE IIOPOJ. APKUM IPpUMepoM XUMMU-
YeCKOI'0 BLIBETPUBAHUA ABIAeTCA oOpaszoBaHUe IIeIep.

B Kazaxcrame majo Ielep.
BoapmmmHCTBO W3 HHUX paclio-
JIO’KeHO B ropax S3alaJHoro
Taup-Illana, "Ha 0Tre, 6113 I'pa-
HUI[ ¢ Ya0ekuctanoMm (ILaaTo
Yayuyp, xp. Kap:xkanray u nia-
to Bopangaii, xp. Kaparay).
Camoii rury0oKOIl ABIAETCA TIe-
mepa Yaydypcras.

E1lte ofvH 3HAUYNTENBHBIN IIPOIlEcC, IIPOUCXOAAIINI B IPUPOIE,
Ha3bIBaeTcsAd ropoodpaszoBaHMeM. 3eMHAasg Kopa IIOCTOSHHO HaXo-
IUTCA B IBUKEHUU: TO OIIyCKaeTcs, TO IIOAHUMAaeTcs, TO B3paru-
BaeT, TO cobupaeTca B CKJIaIKN. B pesyapTare IMoABIAOTCS T'OPHI,
IOJMUHBI U BO3BBINIeHHOCTH. KOHEeUHO, Ha 3TO YXOAUT OUeHBb MHOT'O
BpeMeHHU — HeCKOJBKO JeCATKOB MUJIJIMOHOB JIeT.

T'opooGpazoBanme — 3TO IpoIecc (GopMUPOBAHUA T'OPHBIX
COOPY:KEeHUI oJ BINAHNEM BHYTPEHHUX CHJ SeMJIH.

I/IHOI‘ﬂa TOPBI PO IATCA B pe3yJjbTaTe M3BePXKeHHUA BYJKa-
HoB. U3 JKepJia BYJIKaHa BbIPbIBaeTCd Marma, JeTAT KaMHU, IIelleJl.
Bce aTo IIagaeT Ha 3eMJIIO. IlocremenHo naBa 3acThIBaeT 1 o6pa3ye’r
XO0JIM, ROTOpBIfI C KaXIbIM HOBBIM M3BepPXXeHHNeM pacTeT 1 YBeJIUUn-
BaeTcd.

15



@ OnsIT

O6pasoBaHue rop U3 BYJIKaHOB
Tebe nompedyromcea:

1. Kapron. 5. JKuaxkocTs IJid MBIThSA IIOCY-

2. HosxHumer. IbI, 1 cTONIOBasA JTOMKKA.
3. Manenrskas 6aHOUKA 6. Cogma, 1 cTomoBas JOKKa.
M3-II0J HorypTa WiIn 7. YkcycHaa xucaora (3%).
JIIeTCKOTro IIope. 8. Pasb6asiennasa xpacka.
4. Tapenouka MM IIOJZHOC. 9. Bopga.

Xon pa6oTsl

1. U3 kapToHA BEIPEKU KPYT.

2. IIpupaii Kpyry KoHycoobpasHyio Gopmy 1
IIPOYHO CKPEeI CTeILIePOM.

3. Ob6pexkn Bepx KoHyca. BHyYTpb KoHYycCO-
ob6pasHol PUTI'YPEI BCTABL 0AHOUKY.

4. 3aroToBKY BYJKAaHa Pa3MeCcTH Ha TapeKe
WJIN IIOJHOCE.

5. B :xepso BysIKana 106aBk CTOJIOBYIO JIOMK -
KY COZBI.

6. Biell sKMIKOCTE IS MBIThA IIOCYIEI.

7. Bieil kpacky, IIpeiBapuTeJIbHO pa3BeleH-
HYIO B BOJIe B OTJeJbHOM CTaKaHULKeE.

8. B :xepio BysikaHa 106aBb YKCYC.

Ilomuu npasuia Tex-
HUKU OezorracHocTH!

9. HaGmromaii, 4To IPOUCXOAUT C BYJTKAHOM.
ITouemy aToT mpoIlecc HasbIBaeTcs ropo-
obpaszoBanuem? IlosgcHu 3T0 B TeTpagm.

Ha semnHOM I1m1ape HacumuThiBaeTcAd okoso 800 meificTByrOmImx
BYJIKaHOB. VI3Bep:KeHUe ByJKaHa — 9TO KaTacTpoda AJd JOei.
E:xxerogno Ha 3emie mpoucxoanT 10000 umsBep:keHUi, 13 KOTO-
prIX mpuMepHO 150 orassIBAIOTCA OUeHb CUJILHBIME. PazpymmaioT-
cd ropoja, TUOHYT JTIOIA.
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IIpounTail OTPLIBOK U2 JHEBHUKA AMEPUKAHCKOTO JKYPHAIUCTA.
ITogymaii, o kakoM BHJe TopooGpasoBaHUs B HEM HeT peun?

«27 maa 1964 r., Anscka. 1 BeiGe:xan Ha yauny m yBuUuel,
YTO JOM, B KOTOPOM S KHJI, PACKAUMBAJICA U3 CTOPOHEI B CTOPO-
HY, KOPUMUJICS U CTOHAJ . 3eMJIsI BCIIYyUNBAJIaCh, BEICOKHE IePeBb
magaian, Kak MOAKOIIeHHBIe... KYCKN 3eMIN HeIIOHATHON ()OPMBI
IBUTaJINChL BBEPX U BHU3, HAKJIOHAACH ITOJ BCeBO3MOYKHBIMU yIJIa-
mu. [ToxypaspyieHHbBINA JoM BAPYT MOIIOJ3 Ha MeHA. S HauaJ me-
peJiezaTh uepes 3a60p, HO 3a600p HEOKUTaHHO IIPOBAUJICA CKBO3b
3eMJIE0 BMecTe co MHo. Ilomo MHOI OTKpBLIack HOBasA TpeIuHa,
u g pyxHyJa B Hee. Korga Bce KOHUMIOCH, A BRIOpajcsa Ha IIOBEpPX-
HOCTh M YBUJEJ BAPYT CTPAIIHLIN IMei3ak, KOTOPLIN HAIIOMIHAJ
MHe IIePBO3JaHHBINA Xaoc» .

f ﬁ 3eMieTpsAceHNe — 3TO CUJIbHOE KoTebaHre IOBePX HOCTHU 3eM-
' JIN, BEI3BAHHOE IIPOIleccaMu, IIPOUCXOAAIIMMHI B JTUTOChEpe.

Kak TBI gyMaemib, IoueMy 3eMJeTpSICeHUe OTHOCAT K IPOIleccy ropoood-
pazoranua? ['le MPOUCXOAAT 3eMJIETPACEHUA: B TOPaxX UM HA PABHUHAX ?
B MecTHOCTH, TZe ThHI JKHMBeIllb, ORIBAIOT 3eMieTpsAceHusa? Kark Tel Iy-
Maelllb, ToueMy?

. Kakoit mporecc HasLIBaeTCs BLIBETPUBAHIEM ?

. Kakoit Buji BLIBeTPHBAHUS XapaKTepeH JJ1s TBOeif MeCTHOCTU?

. Kakue opMEl pesbeda 06pasyroTes B mpomecce ropoodpasoBagus?

. PaccMoTpu (pusuueckywo kapry Kazaxcrama. Kakue paBHUHELI W TOPEI
ecTEL Ha TeppuTopwuH Hamieil cTpanrl? Kakme GopMLl peabeda HATIAI-
HO TOKA3LIBAIOT Ipoliecc BhiBeTpuBanna? Kakme ¢opMeI penbeda mo-
KasBIBAIOT TOPO00OPa30BaTeNLHEIN ponecce? BLIMUINKM HA3BAHUA TOP U

= W Do

PaBHHUH Kazaxcrana B TeTpagb.

CHHEKBe#lH " CunKBeitH
1-4 cTpoKa — CyIIleCTBUTEIbHOE. N Ve
2'.51 c'rpoua — JABa CJIoBa, HpI/IJIaTaTeJIBHBIe, PR
OITMChIBawOIIue OCHOBHYIO MBICJb. 32
3-5 CTpPOKa — TPH IJIaroja, ONMCHIBAIOIIHAE | 4.
Lo

JelicTBUA B pAMKaX TE€MBI.

4-7 cTpoKa — IpeJiosKeHue u3 4 cJIoB (BhIpa-
JKaIoIIee TYBCTBO).

5-4 CTPOKA — CYINEeCTBUTEIBHOE, OJHO CIIOBO.

0000000000
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YEM XWMBbIE OPTAHU3Mbl OTAUHAIOTCA
OT HEXXUBBIX TEA?

Llenu ypoka:

4 HAY4YUTbCS ONUCBIBaTb CBOMCTBA XWMBbLIX OPraHM3MOB.
[na 0oCTMXKeHUs Lenu HeobXxoaumo y3HaTb:

4 KakKme CBOMCTBA NPUCY LW TONBbKO XWBbIM OpraHu3Mam.

Pazpenu npefcTaBieHHBIe N300 parkeHNAA Ha 2 TPYIINEL: «Teja XKUBOY IpH-
POJBI», «Tejia He:KUBOM IPUPOJEI» .

@ IIo KaKUM IPU3HAKAM TEI PA3MECTUINL 00LeKTEI «Tesa XKUBOI MPUPOIEI»

B rpady Tabauns? Boigenu 5TH NPU3HAKU. 3aM0JTHH KiaacTep « CBoiicTBa
JKUBEIX OPTAHUZMOB» .

OrsisHNCHL BOKPYT, W THI YBHU-
OUIIL MHOKECTBO TeJl KUBOK
IPUPOABI: KUBOTHBIX, PACTEHNU,
rpubsl. Ila u cam uesoBek — 4yacThb
SKUBOM IIPUPOIEI.

7

Tena sxuBoi MPUPOIEI
Ha3LIBAIOT OPraHU3MaMH.

18

*KHura npepnocTtaBneHa UCKITOYUTENBHO B 0OpasoBaTerbHbIX Liensax
cornacHo lNpukasa MuHucTpa obpasoBaHUg U Haykn Pecnybnukn KasaxcTtaH ot 17 maga 2019 rona Ne 217



CrnemoBarenbHO, Oepesa 1 ITUILA, POMAIIIKa U I'PUO, CJIOH U JKVK,
pBIOa 1 3Mes, BOJOPOCJIL 1 YeJIOBeK — Bee 9To opraHusMel. OHM oueHb
pasHooOpasHuI IIo (popMe, OKpacKe, pasMepaM M MHOTHUM APYTUM
npusHaxkaMm. Ho ux o6mseguHgeT To, YTO BCce OHU — JKUBLIE.

JKuBnle opraHMsMbl MMEIOT PAJ CBOWCTB: OHM JBINIAT, ITHTA-
I0TCHA, PACTyT, JAIOT MOTOMCTBO, YMHUPAIOT. TN CBOMCTBA >KUBBIX
OpPraHM3MOB HA3LIBAIOT OMOJOTHYECKMMH SABJeHHAMH (B IIep.
c rpeu. Ouoc ozHauaeT Ku3Hb). CiieoBaTeIbHO, ALIXaHNE, INTAHUE,
pocT, pasMHOKeHHe, CTapeHUe U T.H. — buonozuveckue A6J1eHus,
Xapaxmepu3yroujue ¥Hueovle Op2aHU3Mbl.

3anonHu auarpaMMmy Benma. Brigenu
o01ue 4epTeI STUX opraHmaMoB. Haiign
orauung. O0bICcHA, TOUeMy BCe OHHU OT-
HOCATCS K XUBLIM OPTaHU3MAaM ?

@ OnsIT

IIpoBeps cBOI OpraHmaM Ha MaKCHMAaJbHYIO IIPOJOJKHNTENb-
HOCTL 3aJepP:KKH ILIXaHWA IIocje BbIZoXa. Bo3bMH ceKyHIoMep.
Cups, crenaii 3—4 ray6oKMX BAoXa U BRIAOXA. 3aTeM INIYOOKO BIOX-
HU, cAesail BEIIOX U 3alePsKU JbIXaHue. ¥ 3J0POBOTO UeoBeKa Bpe-
M 3afiep;KKU cocTaBiaseT B cpegHeM 25—30 cexynpn. CriopTcMeHBI
MOryT 3afep:kuBaTh goixanue Ha 60—-90 cexynn.

JKuBeIM opraHmsMam IIPUCYIe AbIXaHWe. BoJbIINHCTBO opra-
HHU3MOB [OBIIIAT KHUCJIOPOAOM, KOTOPBIM BXOAUT B COCTAB BO3JyXa.
B kieTkax Mekay KHCJIOPOJOM UM OPraHUUYECKHMH BeIl[eCTBaMU
IMOCTOAHHO IIPOMCXOLAT PasMuyHble XUMHUecKue ABIeHus. [lpum
3TOM BBIfIeIieTCA SHePrusd, KOTOPYI0 OPraHu3Mbl HCIIONL3VIOT IJIS
pocTa, pasBUTUSA, TBUKEHUA.

Bce :xuBnIe opranmnsMel nuTawTCcAa. B IIpollecce muTaHuA IocTy-
AT BellecTBa, HeoOXOAUMEbIE IJIA POCTA, PA3BUTHUS U KU3HeLesd-
TeJbHOCTH OPraHM3Ma.

Kax Tel momumaerns BrickasbwiBaHune Cokpata: «Jlydimasa Opumpaea K
nuige — roaof. MEI He Jid TOTO JKUBeM, UTOOHI eCTh, a eJUM [JI TOTO,
UTOOBI XKUATE. 1 eM, UTOORI 3KUTh, 4 He JKABY, UTOOEI €CTh» ?
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v IInrasue — aTo IIpoIeccC IIOCTYIIJIEHHUA B OPTraHNu3M 1 yCBOe-
HIA IINTaTeJIbHBIX BeIlleCTB.

YenoBek nmuTaeTcAd pasHOoOOpPasHON IINIIEH. ITO OBOIIHU, (PPYK-
TBI, MCO, MOJIOUHOE IIPOAYKTHI 1 Ip. B ee cocTaB BXOAAT 1 OpraHu-
YecKUe, M HeOpraHNYecKle BelllecTBa.

B nporiecce »ku3HM opraHn3Mbl pacTyT M pa3BuBarTcia. PasHble
OpPraHM3MbI PACTYT ¢ HEOANHAKOBOM CKOPOCTHIO: OOHU OUeHb Me[-
JIeHHO, npyrue — 6sicTpo. Hanmpumep, Bcero za 7 1eT 3 ceMeuka sBKa-
JHUIITA MO3KeT BEIpacTh AepeBo okoao 19 M BeicoToit 1 1,5 M B o6xBa-
Te. Ho GnIicTpee Bcex pacTyT HEKOTOphIe I'PUOBI — KAMKAVI0O MUHYTY
o 5 MM.

MeriraTa poskgaTesa roasIMu, 6e33yOsIMI, a Yepes ABa Mecs-
I1a CTAHOBATCA B3POCJBIMU. ¥ BeIMUNBAIOTCA UX pasMephl 1 Macca,
TO eCTh IIPOMCXOAUT POCT. B IIpollecce pocTa BO3HUKAIU HOBLIE
obpaszoBanusA: IepcTka u 3yoxu. Taxkme mocTeneHHble N3MeHEeHU
OPraHM3MOB HA3LIBAIOT Pa3BHTHEM.

9 Pocr — mocrerreHHOe yBeIMUeHNEe PA3MePOB, MACChl OPTraHMI3MA.
PazeuTHe — H3MeHeHNe B CTPOSHUN OPTaHNU3Ma 1 ero OTHe b
HBIX YacTeu.

JKuBnie opraanaMbel 061a1a10T Y AUBUTEb-
HBIM CBOIICTBOM — JaIOT IIOTOMCTBO. ¥ BOJIKOB
POKIArOTCA BoJYaTa, y KOIIKKM — KOTATA,
W3 UKPUHOK PBIO BEIBOIATCA MaJbKH, KOTO-
pBble pacTyT U IIPeBpPAIal0TCA BO B3POCJIBIX
PBIO, 13 ceMAH IIIIIeHUIL LI BEIpacTaeT B3pocaoe
pacTeHNe MIIeHUIBl, a U3 CeMAH IIOICONHeU-
HHUKAa — MOJACOJHEUHHK. JTOT IIPOIlecCc Ha3hI-
BaeTcA pa3MHOMKEHHEeM.

Kak Tu1 AyMaellb, paCTeHUA OTHOCATCH K JKUBBIM opr‘aﬂnamaM?
ApI'YMeHTHpOBaHHO JOKAaXXH CBOe MHeHUe.

Croco6HOCTH OPraHN3MOB BOCIIPOM3BOAUTE cebe ITomo0HBIX
HAa3LIBAETCSA Pa3MHOMKEHHEM.




ebHVKK KazaXcTaHa nwute Ha caita

JKuBble opraansMel 06J1a1a10T PasfipaskIMOCTRIO.

PazapamuMocTs — 3TO CIIOCOOHOCTH OPTAHU3MOB pPearmpo-
BaTh HA N3MEHeHNsd, IIPOUCXOAAIINE B OKPYIKAIOIIel cpefe.

Bce skmBBIe opraHu3MBl OTINYAIOTCA BHEIITHUM BUAOM, MECTOM
obuTaHUA, Yy HUX pa3Hoe INTaHue, [I0-PasSHOMY IIPOUCXOIUT PA3MHO-
JKeHUe, HO MeXKIy HIMU eCTh O0JIBIIIOe CXOACTBO: BCe OHU ABIAIOTCA
TeJaMH JKHBOM NMPUPOIEL. ITO OPTaHM3MBI, UMEIOIIUe OJUHAKOBEIE
cBoicTBa. Yl aTUMU CBOMCTBAMMU KUBbIE OPTraHU3MEI OTJIUYAOTCS OT
TeJ He;KUBOU IIPUPOIHI.

Juaun CpaBHEeHHA

Hpixanue Heixanue
IIuTanne IIuTanue
Pocr Pocr
Pasmuoxe- Pazmuoxxe-
HUE HEE
Crapenne Crapenne
Pasapaxu- Pasppaxu-
MOCTh MOCTh
CmepTh Cmeprs

HpOBeJII’I HaOJ0eHe 3a JOMAIIHAM KHABOTHLIM [AJS1 BEIABIEHUS Y Hero
CBOMICTE OpraHu3MOB.
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KYIa OH HX IMOJTyuaeT?

Bonpocsi, Tpebyomue KpaTKkoro
OTBeTa.

Kro?

Yro?

Korga?

Kaxk 3Bars ...?

Bouro au ... 7

Cpenaii porooruer. IIpefcTaBs ero B KiIacce.

1. Kakue cBoiicTBa OPraHuaMoB Tebe M3BeCTHEI?
2. Kakne BemecTBa HeOOXOAMMEI UeTOBEKY AJIA ABIXaHUA U muTanua? OT-

«Touaersr

S

235 .

Bonpocsl, Tpefyiomue pasMbliie-

HUS, IPUBIEYCHUS JOIOJIHATEIBHEIX
3HAHWN, YMEHUS aHAJIU3HPOBATE.
IaiiTe Tpu 06'bACHEHUS, TIOYEMY. .. ?
O6baAcHUTE, IIOYEMY. .. ?

IIoyemy BEI gymaere ...7

Ilouemy BeI cuuTaere ... ?

B uem pasznuuue ...7

IIpenmnonoxure, 9To Oyaer, ecau ... 7
Yro, ecau ... ?

Moaxer ...?
Byger ...?
Mor am ...?7

CoryacHBI 14 BHI ...7
Bepno iu ...?

3aganue 1. Habmomail 2a TeM, Kak }KUBOTHOe IIUTaeTCsd, ABUraeTcd, pea-
TUpyeT Ha pazHOoOOpazHEIe paspaskuTe .

3amaHHe 2. 3aIUIIN CBOMCTBA OPraHMZMOE, KOTOpLIE YAAJOCE OOHAPY-
JKUTE BO BpeMdA HaOII0JeHus.

3. MOKHO 11 COCYJIBKY, « BLIPACTAIONIYIO» IIOJ KPEIMNIeii, OTHeCTH K opra-
ausMmam? OOBICHH CBOI OTBeT.

CocTaBb ¥ 3allUIIY He MeHee 3 « TOHKUX » U He MeHee 2 «TOJICTHIX » BOIIPO-
COB I10 H3YUEHHOH TeMe. 3ajaii ¥X CBOUM OJHOKJIACCHUKAM.
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@ KAK YCTPOEH MWP XX1BbIX OPTAHN3MOB?

Llenb ypoka:
¢ Hay4uUTbCA ONUCHIBATbL YPOBHU OpraHm3aumm X1BbIX opra-
HU3MOB.

Anga poctuxkeHus Lenn HeobXoanMo y3HaTb:
¢ KaK B3aMMOCBS3aHbl OCHOBHbIe YPOBHW OPraHM3aLn Xn-
BbIX OPraHM3MOB.

- —_— n = 4 3> u

TlocMOTPH, KaK pasHOOOpAZHLI JKWBEIe OpraHuaMEl. CKOJIEKO BH/OB
JKUBEIX CYIIECTB o0uTaeT HA miadeTe? MOJKHO JIM U3YUUTEL BCe OPTaHU3-
MEI OZIHOBPeMeHHO?

Bce sxuBoe Ha Hallell IaHeTe yueHBIe IOAENUJIN HA TPYIIIIEI
o 00beIUHAIOINM POACTBeHHBIM IpusHaxkaM. Camble GosbIiue
TPYIIEL KU3HU Ha 3eMie obbeJuHeHb! B iapceTBa. CyiecTByeT ue-
ThIpe I[apCTBA KHBOM NPHPOJBL: 6axmepuu, 2pubvL, HHueomusle,
pacmenus.
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Onpefenn, 0 KAKUM IPA3HAKAM KHUBLIE OPTraHU3MEl 00 b TUHUIH
BIapcTBa’?

(5 ™
' Pacremms | " JKueorHEIe - Tpuber | [ BakTepun |

DopMEBI JKU3HHI Ha Halllell IIaHeTe Upe3BbIUaiiHO pasHooOpas-
HBI, I HIKTO He CMOKeT CKas3aTh, CKOJLKO jKe BIUOB PACTEeHU I 1
JKMBOTHBIX o0MTaeT Ha 3emie. O TOM, HACKOJBKO IPUOIN3UTENb-
HBI Bce TU(PEI, CBUAETETLCTBYET TAKOIl (paKkT: MO pasiudHBIM
naueeIM, Ha 3emite oT 10—20 go 100 MJIH BUIOB KU BBIX OPTraHm3-
MoB. TONBKO peasibHOe pasHoOOpasme HACEeKOMBIX 3HTOMOJIOTH
orteanBaioT B 30—50 mura Bugos! [lo-BugnmMomy, aTo G0JIbIIIE I10-
JIOBUHEI BCell 3¢ MHOITI BUJOBOM «IIaJIUTPEI» . BOBHUKaeT BOIPOC:
IoueMy Takoe pacxo:kIeHne B nudpax? Hey:kenm Henbsd I0I-
CUATATEL 60Jee TouHO? OKas3kIBaeTCs, HeJbasd. Y UeHbIe IIPOCTO He
ycIeBaloT 3To caenaTh! V60 :KHMBOTHBIE W pacTeHUS MCUe3aloT.
HecMmoTpa Ha KasKyHIyiocd IIeIpPOCTh COBPeMEHHOH HPHPOXLEI,
90-99% xrorga-nubo CyIIeCTBOBAaBIINX Ha MJaHeTe BUIOB ViKe
BeIMepJin. TonbKo 3a mocaegane 600 MaH et ncuesnu 95% Becex
MOPCKHX BUA0B. CpenHAd IIPOIOKNTEILHOCTHL CYIIecTBOBAa-
HUSA BAJA KojebaeTcsa OT MIJIJIMOHA JIeT ¥ MJIeKOIHUTAIOIINX 0
11 MJIH JTeT ¥ HeKOTOPBIX MOPCKUX 0eCIIO03BOHOUHBIX .
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HUkKazaXcTana nwurte Ha caiita

JKusas npupoja Ha Hallled IJIaHeTe CI0XKHO opranuzoBana. OHa
mpezicTaBiasgeT coboil equHOe Ijesioe, COCTOAIee N3 B3aNMOCBI3aH-
HBIX YacTell — KJIemoK, Op2aAHu3mo8, 6ud08, npupodHblx coodwecme
u aKocucmem.

Kaerka mosxeT 6BITH OTHeJIbHBIM OPTraHU3MOM MU YaCTBhE) MHOI'O-
KJIETOUYHOI'O OPpraHM3Ma paCTeHNA NN JKHMBOTHOTO.

E [ Kaerrka — HaMmeHbIIIasA eInMHNIla JKUBOTI'O. 1

KneTkn BBITOMHAIOT (PYHKIIUHA, KOTOPLIE OIPEAEeIII0T COCTOM-
HUe, HasbIBamomieecsa ¥ u3nb. OHU JBIIIAT, IUTAIOTCA, PACTYT U pas-
MHOKaITCA.

Knerku, BxongdAmine B cocTaB MHOTOKJIETOYHOI'O OpraimuamMa, He
CIIOCOOHEBI CYII[eCTBOBAThH caMocToATeN bHO. OHI 00pasyloT TKaHM.
W3 TkaHel moCTPOeHbl OPraHbl U CUCTEMBI OpraHoB. Pasuble TkRaH!
BMecTe 00pas3yIoT e JUHEBII OpraHu3M.

Hpnmepm OJHOKJETOYHBIX OPraHu3MOB

ameba nHpY30pUI-TyPeasKa XJIOpeJiia HBIJIeHA 3eIeHas
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IlpuBegu Ipyrue IpUMepEl OPraHU3MOB. Has0BH HEKOTOPEIE COCTABIISIO-
II[/e YACTH 3TUX OPraHU3MOEB — OPTaHEL.

Oprammam — IeJIoCcTHAsA, caMOPEeryJUpPYIoIIascs CHUCTeMa,
CIIOCOOHAA K CaMOCTOATEIBEHOMY CYIIIeCTBOBAHUIO.

Coo0b111ecTBO OPraHM3MOB, HUMEIOIINX
CXOJHOe CTpoeHMe, obpas KM3HMU U Ha-
CeJITIONINX OIlpefeleHHYI0 TePPUTOPHUIO,
obpasyet Bua. KaskabpIli B nMeeT CBOII
apeas — meppumopulo, B Ipefegax KOTo-
POl pacmpocTpaHeHEI ero 0Co0M!.

IIpencraBurenu amoboro BuUga 3aHU-
MalOT OIIpeleIeHHYIO TEPPUTOPHUIO, YACTO
pasfesieHbl TreorpaUUYecKUMM, KJINMAa-

Bep6miog — 5T0 KHABOMH

THYECKUMU U APYTHUMU IIPEeIATCTBUAMU OpraHmuaM, CIIOCOBHEIH
Ha OTJeJbHbIe TPYIIIILI — NONYAAYUL. K CAMOCTOSTe TbHOMY
CyIIeCTBOBaHHUIO

f ﬁ Iomynsaumua — COBOKYITHOCTH OPraHM3MOB OJHOTO BUAA, AJIN-
TeJIbHOE BpeMs 00UTAIIUX Ha OTHOU Te pPUTOPUU.

Coo0111ecTBO pacTeHUH, KUBOTHBIX, I'PUOOB M MUKPOOPTaHN3-
MOB, UMEHIINX 00Illee MecToOOUTaHUE, T.e. *KUBYIIUX cooObIa u
TEeCHO B3aMMOJEHCTBYIOITUX MeKIY co00i, (hopMUpyeT OMOILeHO03.

CoBOKYIIHOCTE BceX OMOIEHO30B, OOMTAIOINIMX B HAaCTOAIIlee
Bpemsa Ha 3emie, dopMupyer o6mocdepy (6cnomHu onpedenerue
nornamusa «buocgepa).
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BHUMATeTLHO PAacCMOTPUA PUCYHOK. [Jlaif HazBaHUe MpeJCTABICHHOMY
omonenosy. Ilepeunmciu IpelcTaBUTeNeil W YCIOBHL CYIECTBOBAHUA
ATOTO OHWOIeHO03a. Y0epH W3 3TOr0 OUOIEHO03a OJHOTO TIPeACTABUTENIS.
IIpefcTaBL, UTO MOXKET CAYUUTECS, €CJIU eTo He O6yeT B coodmiecTse?

YHuuTokeHne BopobbeB — KaMIIaHUg 110 6opbbe ¢ celbCKo-
X03ANCTBEeHHBIMHI BpPeIUTEeNAMH, oprainzoBanHas B Kurae B
paMkax monuTuku Boasmroro ckauka (1958-1962).

3aMBbIceJI COCTOSAT B TOM, YTOOBI VHUUTOMKHUTEL «UeThIpeX Bpe-
IuTesNeil» — KpPbIC, KOMapoB, MyX 1 BopobbeB. Kammauusa mpo-
THUB BOPOoObeB IIPUHAJIA HanboJiee MacCcoOBRIT XapakTep. 'oBopu-
JIOCh, YTO BOPOOBM MaccoOBO CheJAI0T 3ePHA YPOosKasd, IPUHOCST
HaIlMOHAJILHOMY XO3AHCTBY KoJIocCcalbHBIN yOBITOK. Ilo mog-
cyeTaM KHUTANCKOI0 HAYUHO-MCCJIeI0BATENbLCKOI0 HHCTUTYTA
300JIOTUH, OT BOPOOKLEB 3a I'oJi TepPsJIcA TAKOI 00'beM 3epHa, Ko-
TOPOro 6Bl X BATUJIO, YTOOBI IIPOKOPMUTE 35 MJIH UeJIOBEK.
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Bopob6eii MmoskeT HaXoAUTLCSA B Bo3ayxe He Ooible 15 mu-
HyT. KpecThsaHe, IMIKOJBHUKY U TOPOKaHe JOJKHEI OBLIN KPH-
yaTh, OUTL B Taswl, 6apabaHbl, pasMaxmBaTh IIIeCTaMU U TPAII-
KaMM, CTOS Ha KPBIIIax JOMOB, YTOOLI HAIIYTaTh BOPOOLEB U He
JaTh UM CIPATATHCA. Y TOMJEHHBIE ITHUIBI IIafall Ha 3eMJI0
3aMepTBO, Yero 1 JoOMBaINCh VUACTHUKY JeCTBU.

Yepes rox mocye 3TON KaMIaHUM YPOsKall MeHCTBUTEILHO
VBEeJIUUYNJICA, HO PACILIONUINCHL I'YCeHHUIbl U capaHda, c'hela-
omue moberu. Eimre uepes rog Giaromapsa mpeskie HaKOILIEH-
HOH IIONYJSAIINN BpeiuTelell YPOosKal Pe3Ko YMeHBIININCh, 1
B CTpPaHe HACTYIIMJ I'OJIOJ, B Pe3yJbTaTe KOTOPOro IIOrubJ0 OT
10 go 30 MuIH UeTOBEK.

@ HpOBe)II/I HCcclIeIoOBaHHe «COOﬁIIIeCTBO OprasusMoB OuoIeHO3a .

1. Bribepu yuacToK ¢ APKO BEIPasKeH- \"‘

HBIMU I'PAHUILAMI MeCTOOOHMTaHU A ‘ =
(yuacTok mapka, Jyr, CTeIlb U IP.). s

2. Uszyum pacTUTeNbHBIA MHUP BEI-
6panHOro 6MoOIeHO3a. BEIABU OCO-
OeHHOCTH BHEIIHero o0JUKa Troc-
IIOACTBYIOIIUX IMpeIcTaBuTeell pacTuTenabHoro mupa. Cre-
Jai poTOOTUET.

3. BrIsfIBH mpeacTaBuTeell sKMBOTHOIO Mupa. BosmokHO, Tebe
MPUAETCS OCMOTPETh CTBOJIBI lePeBbeB, BeTKM, KPOHBI 1 JIU-
CThA, KYCTAPHUKH U TPaBy. BEIIUIIM HasBaHUA *KHUBBIX Op-
raHN3MOB, KOTOpPEIe Tebe BeTpeTranck. Cororpadpupyil ux.
Omnpenenu UX TOYHOE Ha3BaHUe.

4. CocTaBh XapakTepUCTHUKY BbIOpamHOro 6Omornenosa. Ilpex-
CTaBb ee Mepej KJIacCoM.

a) 3amoJIHM IIPOIIYCKU B JoOrumueckou Irenouke. [lomonun
IIpuMepaMmu.

Ilomuu npasuiIa Tex-
HUKU OezoracHocTH!

Knerka e | - - > Buocpepa
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HUkKazaXcTana nwurte Ha caiita

6) O6BacHN, MOUeMy KakKIbII IIOCJeIYIOMINI YPOBeHb OpTraHu-
3allMM JKUBBLIX OPraHU3MOB 00beJuHAET B cebe Bce IIpelbIAVIIHe

VPOBHH.
Ve Omnpejenu, K KAKOMY YPOBHIO OPTaHU3AIMA OTHOCATCH CJeYIOIlue Ipy-
by MepEI:
cepaire MOJIEKYIAPHBIN
CcTajo MapaJjioB TS
OKeaH "
OpraHHBIN
UHQPY30pUA-Ty(heTbKa .
6uochepa OpraHu3MeHHBIN
beJloK TONYJISAIINOHHBII
KJIeTKA KPOBU (2PUTPOIIUAT) OroreoIeHOTUYeCK I
Jaee brocepHLBII
MBIIIIeYHAaSA TKaHb -
HOC TKaHeBOM
Kakwue Tena IPUPOAEI COCTOAT M3 KJETOK: KaMeHB, KOMeTa, KO3JIeHOK,
CHeJXMHKA, YIUTKA, BACUJIEK, POCa, COCYILKA, ONIeHOK ?
“Q‘ Hazoru B HpaBHJILHOﬁ nociaeoBaTe JbHOCTH B3aMMOCBASAHHBIE YaCTH
< ouocdepsl. OGLACHN UX 0COBEHHOCTH.

Tect

1. Hajigu BepHYIO IIeNIOYKY OpraHH3aIH | JKUBOT0 Ha YPOBHE OPp-
raEusMas:

A. KireTku — TKaHU — Opragbl — CUCTeMBL OPIaHOB — OPraHn3M

B. KneTku — opranmnsm — oprassl

B. KieTku — TKaHM — Opragsl — OPraiusM — CUCTEeMEI OPIaHoB
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2. Hajigu HeBepHOe yTBep:KIeHHe:

A. Opranuam — 3To HaMeHbIIIad eJUHNAIIA 3K TBOTO

B. Opran — yacThs MHOTOKJIETOUHOI'O OPraHn3Ma, IMeIOIas ope-
JIeJIeHHOe CTPOeHHe U BEIIIOMHAOIAS OllpeJeeHHbIe (DYHKIIMIN.

B. Buocdepa — obomouxka 3eMuin, 3aceleHHAA 3K UBLIMU OPraHU3-
MaMU.

3. BroTorngecKuii « CMBICJI JKH3HN» JII000T0 OpraHM3Ma COCTOUT B:
A. JIBuskeHun

B. ITuranun

B. Pasmuoskenun

I'. Pocte
Texanra « Kpyru mo Bome» B
Hamo kaoueBoe cioBo. Huske maH Bompoc, Ha KOTOPBIM | i ]
HYKHO OoTBeTUTh. Ha Kaskayro OYKBY U3 CTOJIOMKA HaWugU "
6o cioBo, MubO cIOBOCOUYETaHME, JUOO HpeiIoKeHue, = M
CBsA3aHHOE C TEMOH YPOKAa. 3allUCBIBAIOTCSA OHU TaK, YTOOBI 0
6yKBa KasKIOM CTPOUKH CTONIOMNKA ObLIa BHYTPH ogobpas- | C |
HOTI'O CJIOBA. B
A
Ioueny cn080 «83aumoc6a3u» MOMHO HA36AMb | 3
K04 e8blMm 8 3moiL meme? "

K kaxoit uactu 6mocdepsl OTHOCUTCS KaskJad W2 yacTeil Ha puUcyHKe?
Hazopu ux.
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KAKOW OH - MPUBEOP, OTKPbIBAIOLLIUIA
TAWHbI?

Llenb ypoka:

¢ HAy4UTbCA NPUMEHATL MpaBuia paboTbl C MUKPOCKOMOM.
Ansa pocTnXeHns Leny Heo6xoanmo y3HaTb:

4 KaK yCTpOeH MUKPOCKOT,

¢ npaBwuna paboTbl CO WKOSTbHBIM MUKPOCKOMOM.

£ - HazoBu, Kakme yBeJMUUTeIbHLIE MPUOOPE! TEI 3HAEINE. IIpWBeAHW IpH-
1 MepEI, B KAKUX CAyUYasIxX UX IPHMEHSIOT.

TrwI yixe 3Haelllb, UTO MHUP KHUBBIX OPraHN3MOB OUeHb MHOI'000-
paseH. Iy TOro 4TOOBI MOHATH, KAK OHU *KHBYT, PACTYT, IIUTAIOT-
cs, Pa3MHOKAITCSA, HeoOXOAUMO M3YUNUTL UX CTpOoeHUe. ¥ YeHBIe
YCTaHOBUJIM, UYTO KUBLIE OPTAHN3MbI COCTOAT M3 KJIETOK.

Paszaomu sab6rmoxko. Ero
MSAKOTH COCTOUT M3 MeJIbYyail-
IINX KPYIIMHOK. ITO KJIETKH.
OHu 6yayT Jsydlle BHIHBI,
ecJIN pacCMOTPeThb UX ¢ IIOMO-
IIBI0 HECJOMKHBIX YBeJIHYU-
TEJBHBIX IIPUOOPOB — JYynbl
W MUKPOCKONA.

IlepBble yIOMUHAHUSA O JyIle IMOABUJINCH
B 444 roxy mo H. 3. B Hugepnaugax onTuk
3axapuii SlHCeH CMOHTHUPOBAJ JBe BBHIIIYKJILIE
JUH3LI BHYTPH OJHON TPYOKH, T.e. (hakTH-
YeCKHU CO3/ajl IePBLI MHUKPOCKOII M 3aJ0-
SKVLJT OCHOBBI AJIS CO3JAHUA CIOKHBIX MUK PO-
CKOIIOB.

l'amunxeo I'amxuieit CKOHCTPYHpPOBAI MH-
KPOCKOII IIyTeM COUYeTaHWS JHUH3 B CBUHILO- Saxapuil fHCceH
Boii TpyOke (1610 1.).
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Anrorno Bam JleBeHrywk, HumepiaHnm-
CKHMH HATYpPAaJNCT, co3aak JUH3bI ¢ 150—
300-kpaTHBEIM yBeIHYEeHNEeM WM IIPOCTOM
MHIKPOCKOIIL.

PoGept I'yk ycoBepIiieHCTBOBATI MUK PO-
CKOII U CIeJiaJl OCBeTUTEJb IJIs Hero.

Ipuect Pycka B 1931 r. ckoHCTpyHpO-
BaJI TIePBBIN 3JIeKTPOHHBII MUKPOCKOII.

B mamre Bpemsa xopollie ONTHYECKHE
MHKPOCKOIILI AaloT yBenuuenue B 3500
pas. A cBepXCHJIbHBIE MHUKPOCKOIIBI OCO-
6oro ycTpoiicTBa — YJBTPAMHKPOCKOILL —
yBequuuBaioT eine 6ouabime. Muxpockorm
Telmephb CTaJl Kak OBl ryiazom ydeHoro. Hm
oJHa HayKa Tellephb He 06XonuTcs 6e3 Hero.
OH moxaswsIBaeT CTPOEHE BEIlleCcTBa, ero co-
KpOBeHHBIe TaWHEI. [locTUub yBenmueHUS
B 20 TeIC. pa3 u GoJbIlle yAAJIOCh YUEHBIM,
KOT/JIa OHHU CO3JAJU 3JeKTPOHHBIN MHKPO-
CKOII.

CreknAHHBIE JUH3LI B HEM 3aMeHeHBI
a CBEeTOBBIE JIYUYHM — IIOTOKOM 3JIEKTPOHOB.

KJIeTOYHEBIH OpraHusM.

SJIEKTPOMAarHMTHBIMMU,

AmnTonuo Ban JleBeHTyK — HUepJIaHICKUN HATYPAJTIACT,
TIPOCJIaBUICH CO3JaHHeM JWH3, KOTOPLIe AaBalN YBeJIu-
yenue B 100—-300 pas. VIMeHHO OH HEpPBEIM pasradjient

MNPAKTNHECKAS PABOTA

1. Ucnmonb3ys pUCYHOK, O3HAKOMBCS C YaCTAMU MUKPOCKOIIA.
Haiign Ha IIKOIBbHOM MUKPOCKOIIe YKa3aHHbIe HA PUCYHKe YacTH.

3HAKOMCTBO C yCTpOﬁCTBOM CBE€TOBOI'0O MHKPOCKOIIa " pa60'ra C HUM

Xox paGoTsI

1. U3yueHue M IOATOTOBKA MUKPOCKOIIA K paboTe.

2. Onpenenenue yBeanueHnA o0beKTa.
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eBHWKW KazaXcTana uluyTe Ha canta
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3. IlogroroBka MUK poIlperapaTa KJIeTOK KOMKUIIBI JYKa.
4. Pa6oTa ¢ MEKPOCKOIIOM.
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7. 3epkano

2. Uzyum Tabauiy u caenail BEIBOJ O Ha3HAUEHNHN MUK POCKOIIA.

4. IIpenMeTHBIH CTOTH

1. O6BeKTHUBEI ObecneunBaeT yBeaundeHue U300paKeHns MIN 00BEKTa. I
2. Ogynsp VBenuuusaeT uzobparkeHue, IOJIYIEHHOE OT OOBEKTHUBA, I
3. Tybyc CoenuHsET OKYIAP ¥ O0BEKTHUB. I
4. IlpegmMeTHbII CanyxuT nisl pasMellleHUs Ha HeM o0beKTa ncc.negosa-l
CTOJUK HUSA.
5. 3epkaio ITomoraer HaPaBJIsITH CBET B OTBEPCTHUE HA CTOJUKE. |
6. BuaTe! ITogEIMAIT W OIYCKAIOT TYOyC HMJIV NPEZMETHBIA CTO- |
JIUK,

7. IlIratus VY ep:KuBaeT BCe YaCTH MUKDOCKONA M PeryJupyeTr ero:-l

~

Mugpockon — 370 Ipubop, YBEIHUNBAIOINNA N300paskeHne
B COTHHU U THICAYH Paa.

C J

Yucno, ykasaHHOe Ha OKyJApe, + UYHCIO, YKasaHHOe
Ha 00'beKTHUBe, = yBeJIMUeHHe 00'beKTa.

Anpo

Murpockon —
XPYIIKUHA U JOpPO-
roii mpubop: pa-
f6oTaTh ¢ HUM HaJ0
aKKypaTHO, CTPO-
ro ciaenysd IpaBU-
JaMm.

/ v Knetounag obosouka

CrpoeHNe pacTUTeTLHON KIIETKH
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HUI Kpali 00beKTHBa OKasajacad Ha pacCTOAHUU 1—2 MM OT mpemna-
para.

puBas Apyroi. ['1anda B oKyaAp, IPH MOMOIIM BUHTOB MeIIeHHO
IMoAHUMAaM TyOyc, IOKa He TIOSBUTCA UeTKoe H3o0paskeHne 00beK-
Ta UccaeJOBaHU .

yTOOBLI He omapanaTh JUH3BI. [[JId 4YeTKOW HAacTpoKH m3obparke-
HUSA II0Jb3YIiCS BUHTOM.

IIpoBepsb, YTOGHI B OTBEpPCTHe IIPEIMETHOTI0 CTOJUKA OBLT HAIpaB-
JieH O0BeKTHB ¢ CAMBIM MaJleHbKUM yBeaundeHrueM. CHUMU T peria-
par ¢ mpeJMeTHOro cToaukKa. MUKPOCKOII MpUBedu B Hepabouee

IIOJIOKeHe.
_—

IlogroroBKa MHKpPOCKOIIA K padoTe
ITamamrka

1. IlocTaBb MUKPOCKONI HITaTHBOM K cebe Ha PACCTOAHUN H5—

10 cm ot kpad crosa. [IpuBenu ero B pabouee MoJoKeHNe, HAKIO-
HUB BePXHIOIO YacTh HITaTHBa Ha 45 rpagycoB. B orBepcTHe mpen-
MeTHOTO CTOJMKAa IIPHU IIOMOIIIY 3epKaJjia HallpaBb CBeT.

2. [IpUroTOBIEHHBII IIpenapaT IIOMeCTH! Ha IIPeIMeTHBIII CTOINK

" 3aKpelld IIpeAMeTHOe CTeKJIO 3aKNnMaMH.

3. HOJIBSYHCB BUHTOM, IIIaBHO OIIYyCTH TY6YC Tak, YTOOBI HUMK-

4. B OKyJIp CMOTPHU OJHUM T'JIa30M, He 3aKphLIBas U He 3aKMY-

5. IIpu cmeHe O0BEKTHBA COBepINail MIepeKJHUYeHUe ILTaBHO,

6. Ilocme paGoTel HpU TOMOINM BUHTOB IIOAHUMHU TyGyC.

3. Paccmorpu m zapucyii o6beKT mcciaemoBaHus. Ilociemosa-

TeJlbHO HaHecu obosHaueHMe dyacTell KJeTKH. Ilonbayiica cxemon
«CTpoeHNne pacTUTETbHON KIETKH» .

HaszBanne Mmukpomnpemnapara: ...
j R
2.2

4. Ilepeuncan 1 MoK aX 1 OCHOBHBIE YacTH MUK pockona. [loscHu

X HasHa4YeHUue.
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— FKax HasbiBaeTcsa 00beKT, KOTOPBIA M3y4yaeTcs II0J MUKPO-
cKomom?

— C Kakol 11eJIbI0 YUeHbIe UCTIONb3VIOT MUK POCKOIIEI 7

— Kaxk TBI fyMaelns, Kak 6ygeT BRITJIALETh MHKPOCKOI OYAY-
miero? Kakumu cBoricrBaMu oH 6y et obsagars? Hapucyii.



HUkKazaXcTana nwurte Ha caiita

1) [*] “ “ - 1] L) U 0 ] - - L) L) L) v 9 L) ] ] v v ] 1°J v 1] )
Moii 6aras 3HaHUU

BriGepu HYKHBIE CJIOBA U JOIOJTHU TEKCT: CJOMCHbLIL, NO3HAMDb,
cmpoeHue, MUKPOCKON, HACMPAU8amv, paccmampueams, 6aaxc-
Hble, 005K M08, 000104 KL, UUMONIA3MbL, AOPA, Y6eIUdeHUe, YaCTU. |y

1. d ysuanx, uro MUKPOCKOII — 370 ... mpubop, ero UCHoJab30- '
BaHMe MO3BOJAET ... BHYTPeHHee ... OPTaHU3MOB U IPOILeCCHl UX
JKU3HEIeATeIbHOCTHU.

2. Ilonyuna nepBble HABBIKU PabOTHI C ... (YMeeM U 3HaeM, KaK
... €T0 1 ... B HEeI'o uadydyaeMble 00'beKTHI).

3. Hayumicd roToBUTE ... MUK pONIpenapaThl HATypPaJbHBIX W3-
y4aeMBbIX ... .

4. PaccMOTpeJl cCTpoeHHe KJETOK KOKHIBI JIYKa W BBIACHWII,
YTO OHU COCTOAT U3 vevy vuvy eues

5. Hayunica onpeienaTs ... o0beKTa.

6. YaHam, U3 KaKUX ... COCTOUT IIPUOOP.

Duneopn

Haiigu kak MoskHO 6OJbIIIe CJI0B, KOTOPbIe BCTPEUAJUCh Ha
ypoke.

R SRR RSE RS g R RS
B 2= |a|s|<|=|o|=
o] N0] ool Kol o Facf -1 Mol |
o|w|=|n|R| <= =|w
SR RP|=|g| R0
=1 Ed =1 el B f=2] B K o)

S Nl By B e o] B D - Bl

PlE <A DA SR

wlo|lRIg|="|wm| P |0

2lolw=la >R B8
PlRlLlo|g|lolH|olH

Heinemmnee BpeMss — BpeMs TaJIaHTJIMBBIX, YIOPHBIX, VBepeH-
HBIX B cele JI0Jell, BpeMs JII0Jeld, YMeIIUIX MeuTaTh 1 NMEIOIIIX
BOJTIO BOILJIOIIIATh MEUTEI B PeaJbHOCTh.

H.A. Hasapbaes

Haiiiu JOMOMTHUTEeNLHYI0 HH(POPMAIAIO 0 Pa3BUTHN HayKH B Kazaxcrane
Ha HAIMOHAJIEHOM HayuyHOM mopraie Pecnyonuku Kazaxcras.
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KAK rOTOBUTb BPEMEHHbIE

MWKPOIPEMAPATbI AAI UCCAEAOBAHNS?
(MPAKTUYECKAS PABOTA N25)

Llenb ypoka:

4 Hay4YnTbCA FOTOBUTL BpeMeHHble MUKporpenaparsbl.

Ansa pocTnXeHns Lenmn Heo6xoanmo y3HaTb:

¢ KaK NpaBWJIbHO FOTOBUTb BPEMEHHbLIV MUKporpenapaTt U

~ pa3nunyatb Tena X1BOW ¥ HeXMBOW NPUPOAbI MOJ, MUKPOCKOMOM.

Bermoman!

@ PeIi KPoccBOP @ HazoBu yacTH MEKPOCKOTIA.

|N|

|1

I d L1

IIo ropuszonTamM:

1. OnTuyeckas yacThb YBEJIUUYUTEIBLHOTO IIpUOOpPa, B KOTOPYIO
CMOTPAT.

2. YacTs, KoTOpas CAYKHUT AJA KpeIJieHusa Tyoyca U mmpeamer-
HOT'O CTOJIMKA.

3. OnTHueckas 4acTh YBEJIUUNUTEIBHOTO IIPUOOPA, PACIONI0KeH-
Has Ha HUKHeM KOHIle TyOyca.

4. 3purensHasa TPpyOKa.

IIo BepTHKaIN:
1. YBenununuTeabHLIA Ipubop.
2. Ilomoraer HaIpaBUTE CBET.

3. YacTe, KOTOpasd CIAY:KUT AJIA pasMellleHNsS Ha HeM o0bexTa
HCCIeIOBaHNUA.

4. [TogauMaet 1 onIycKaeT 3pUTEIBHYIO TPYOKY.
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MNMPAKTNYECKASI PABOTA

.ol IIpuroroBiedne MHUKpoIpemapaTa. PaccMaTpUBaHWe IO MUKPOCKOIIOM
S My 3LIPEKOB BO3AYXA U KJIETOK JIUCTA.

I.Iem, pa60’1‘m: HaAYy4YNUTBCA I'OTOBUTHL MHUKPOIIpeIllapaT 1 pas3Jim-
YaTh Tesla JKUBOI U HeKMBOKN IIPUPOABI IIOJ MIKPOCKOIIOM.

IIpurororreHue Mmukponpenapara 1.

HOI[I‘OTOBB IIpegMeTHOe CTeKJIO, TIIaTeJbHO IIpoTepeB ero

caypeTKOM. j

/"’ /
/y —————IIuneTtka

¥ Kanmu Bogsr
:"\ e ITomun! ITpasnia
— TIpeamer- 5 .
f P — Hoe crexno | TEXHAKH 5e30MaCHOCTH

/ npu padoTe co
CTeKJISHHOI moCcyHoii!

2. IIuneTkoit Hanecu 1—2 KAy BoALI HA IIPeIMeTHOE CTEeKJIO.

3. Haxkpoii BOAY HOKPOBHBIM CTEKJIOM.

4. ITox IOKpPOBHOE CTEKJIO MOT'YT IIOIACTh IIY3BIPHKU BO3AyXa,
KOTOphIe MeIIalT paccMaTpuBaTh IIpernapar. UHorga ux mpuHuMa-
IOT 34 3KUBBLIEe OPraHM3Mbl. YTOOBLI TAKOH OMIMOKK He IPOM3OIILIO,
uccyeAy il My3bIpeK Bo3AyXa II0J MUKPO-
CKOIIOM. ¥ CTAaHOBM IIpellapaT Ha IIpef-
METHOM CTOJINKe, HaBeJU Pe3KOCTh.

IMomuu! ITparuia paboTeI
C MUKPOCKOIIOM!

BHUMATEIEHO PACCMOTPH, KaK BEIMIAAAT OY3LIPEKH BO3AYXA.
u 3apucyit ux B TeTpajgb U MOIIHIIIN:

MHUKpOIIpelapar;
— CpaBHHU pe3yJabTaT CBUX HaOJIOJeHUN ¢ M30-
OpaskeHHEM.

IIpuroroBieHne MUKponpenapaTa 2.

1. Cobmromas TeXHUKY 6e30IacHOCTH HIPU paboTe CO CTEKJIOM U
I pernapoBaJbHOM UIVION, IPUTOTOBE MUK POIIPeiapar KJIeTOK JIUCTA.
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\' -4 IToxkpoBHOE
ITurnmer \ S, CTeH.JI0

2. BuuMaTenbHO paccMOTPH JIUCT.

3. 3apucyii yBHUJeHHOe B TeTpaib,
TMOAIIUIIIN PUCYHOK.

4. Omnpemenu yBeJIuueHNe MHKPOC-
KoIia.

5. CpaBHH pe3yasTaT cBOUX HabJII0-
TeHUN ¢ n300pakeHneM.

6. CpaBHU moJIyueHHBIE Pe3YJILTATHI, CAeJsiail BBIBOJA. SaIlUIIN
ero B TeTpajiu.

Tel 3HAEIL, UTO ¢ MOMOINBI0 JIYIBI MOXKHO cOOpaTh COJMHEUHEBIE JIYUH
B OJJMH IIYUOK W B COJIHEUHELIH JIeHE CleaTh KOCTep, HaXOASACEH B IIOXO0e.
A obnamaer U CBOMCTBAMM JYIIHI JIef?

He nmocrasus IIPA 3TOM JeCATKa HOBBIX...

’ Hayxka Hukorga He pelrnT Bolpoca,
(B.IIoy) |

N

| 2 HPOBGJIH IKCIIepuMEeHT

1. BossMu nmany, Haleil B Hee BOAY U IIOCTABb B MOPO3UIBHYIO
KaMepy.

2. Korpa Boga 3amMep3HeT, JOCTAHb U3 IINAJEI JIe[.

3. Bosemu gmer Gemoii 6ymaru. Beiigm Ha yauimy. Ilocrasb
JIBIUHKY TAKUM 00pa3oM, YTOOBI Ha Hee IafaJjl COTHeUHEII CBeT.

4. Ilomabarogaii, 6ygeT a1 y JbJa 00pasoBBIBATHCS CBOMCTBO
nyner? Cobeper siu Jief B IyYOK CONTHeUHEIN cBeT uiu HeT? Ilogymaii,
KaK 3TO CBOHCTBO MO’KHO UCIIOJNIBL30BaTh B Hayke. [Ipennosxku cBon
uaen.
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Bce yuebHukn KasaxctaHa uwmte Ha cantax OKULYK.COM n OKULYK.KZ

Llenb ypoka:

¢ HAY4YMTLCA OOBACHATL MPOLIECC POTOCUHTE3A.
Ana pocTmxeHus uenm Heo6xoauMo y3HaTb:
¢ CYLWHOCTb NMpoLecca GoToCUHTE3A.

a»

doTocuHaTES XJIOPOdUILT K.A. Tumupsszes

®DoTocHMHTE3 — 3TO IIPOILECC, IIPOTEKAIOIIUI B 3€JIeHbIX JIU-
CTHAX PACTeHUH Ha CBeTY, IPU KOTOPOM U3 YIVIEKUCIOro rasa
U BOABI 00pasyloTcs opraHnuecKle BelllecTBa M KHCJIOPOJ
(ot rpeu. «oTO» — CBET, «CHHTE3» — 00pa3oBaHUeE).

{ 15 U

IIpounraii smurpad K ypoxky, o0CyAu B IPyIIe, KaK TEl HOHUMAeIIEL ero
3HaueHUe.

O

Ileoe npasam Husnwvio Ha 3emae —
KEpacroe conrbiiuro u 3enenoe 3¢pHuluLKo.
(Hapodnas mydpocms )

COJTHETHEIE
‘ CBET H TEILIO KHCJIOPOT
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7 ITocTpoii «(hopMyJty » OTOCHHTe3A.

YCIoBUA
+ — +

BellecTBa BelrecTBa

OrnpaBisasa Tebd ryasaThb, POAUTENN YacTo ropopar: «Agu u mo-
IBIIIN CBEKUM BO3AyXoM» . ThI UEIb B TapK, Ha YIUNY U IIpeKpac-
HO IpoBouIllL Bpems. Tebe meficTBUTENHEHO XOPOIIIO ABIIIATCS, 10~
TOMY UTO BOKPYT pasHooOpasHas 3eJleHas pacTUTeJIbHOCTEL. OTKyxa
bepeTcs KUCIOPO, KOTOPBIM ThI ABIIIHUIIE?

TrI y3ke 3HaEIIb, UTO AJIS HOPMAaJIBHOTO POCTa M Pa3BUTUS pacTe-
HUAM HeoOX0UMBI BOZa, MUHEpaJIbHbIe I OPraHuYeCcKIe Bell[ecTBa.

Boay n MmuHepanbHBIE BelllecTBa pacTeHUe ITOoJIydaeT U3 TOUBHI.
A otkyga GepyTca oprammueckue BelmectBa? Oxasasoch, UTO
3eJIeHble PacTeHUsA CIOCOOHBI CO3JaBaTh Ha CBETY OPraHUYECKHe
BellleCTBA 13 HEOPTaHWYECKUX BeIecTB. JTOT IIPOoIlecc HasbiBaeT-
ca porocuaTezoM. Crioco6HOCTE K (POTOCUHTE3Y — OTJIUUUTETbHAS
0COOEHHOCTD 3eJIeHBIX PACTeHNI.

O0LACHH OIBIT.

IOuble uccnemoBaTes iy MPUPOALI BLICATUIN B TPYHT pPeIrruaThIil
nyk. Yepes HexoTOpoe BpeMs OH JaJl 3eJE€HYIO IIOPOCJ L. dacThb
JIYKOBUIL OHU 3aKPBIIN KOJIIAKOM W3 ILJIOTHOTO TEMHOTO KapTOoHA.
Bropyro uacTs nmyka ocTaBuiu 6e3 uzMeHeHuin. Yepes 7 qHei KO-
nmaxk oTKpbLIH. Kak THI AyMaelb, M3MEHHWJICA JIU I[BET 3eJeHBIX
crpenok? Ilocrapaiica o6ocHOBATEH CBOIT OTBET.

3areM, yOpaB KoJIIIaK, IOHBIE HCCIeJoBaTe N HabI0gamu 3a JIy-
KoM erfe 7 pueit. Kak TeI gyMaeIns, U3MeHUJICS JU I[BET 3eJeHbIX
mopociuei renepsb? Ilouemy?

3apucyii, KakuM Tebe IIpefcTaBAAeTCS I[BET JIyKa, cpasy Iocie
TOr0 KakK ero ocBOOOAMJIN OT KOJIIaka, 1 yepes 7 gHei. Ha Bropom
pUcyHKe 0003HaYb IIaBHOE YCJI0BUE, KOTOPOe, Ha TBOH B3TVIAL, OKa-
3aJI0 BIUSHUE Ha U3MeHeHNe I[BeTa JyKa. Kakoil KOMIIOHeHT JIucTa
npugaeT eMmy seseHbli BeT? Kakue yciaoBrusa Heo6XoguMEI 115 op-
MUpOBaHUA XJopoduiia?
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Xaopodniax — 3TO IUTMEHT, KOTOPBIN IIPUAAEeT PaCTEHHUIO
3eJIeHBIN IIBeT.

@ Hpoqm‘aﬁ CTHUXOTBOpPeHHe. OG'LHCHI/I, KaK TEI IOHHMMAaells CMEICJ 3TOTO
cTUXOoTBOpeHud. IloueMy (pOTOCHHTE3 BCceMy ToJioBa?
doTocuHTE3 HUJeT Ha cBeTe KPYIJIBIHA I'of.
U oH mrogaM gaeT MHUIY U KUCJIOPOS,.
OueHb BaXHBII IIpolece — (poTOCUHTE3, APY 35,
Bes Hero Ha 3emire 060IATIICE HAM HeJIb34.
®DpyKTHI, OBOIIH, XJIeh, YIOJb, CEHO, IPOBa —
doTocuHTE3 BceMy 3TOMY I'OJIOBA.
Bosgyx umct 6yzer, cBesk, KaK JIETKO UM JBIIIATh!
U 030HOEBEIN cJ0l OyeT Hac 3alluIaTh.

(H. I'onywrosa)

IIpeAnonoXu, Kak MOXKeT M3MeHUTLCS MHUD, eClH B IPUPOJe HCUe3HeT
nporecc poTocuHTeza? Hapucyit KapTUHY MHUpa, B KOTOPOM HeT IIporecea
(orocuHTeza. O6BLACHU CEROE BHICHHE.

O ponu ¢gorocunresa 6omee 100 ger Hazaz
nucas pycckuil ecrecrBoucneiTarens K.A. Tu-
mupsases: «Korga-To rae-to Ha 3eMJI0 yIas 1yd
COJIHIIA, HO OH YIAaJ He Ha 6eCIIOAHYIO IOYBY,
OH yIlaJ Ha 3eJeHVI0 OBIMUHKY IIIIeHUYHOI'O
pocTKa, WM, JydYllle CKasaThb, Ha XJOPOQUII-
JIOBOE 3epHO. ¥ IapAsch O Hero, oH IIOTyX, IIe-
pecTan OLITH CBETOM, HO He mcues... B Toil uin
Ipyroii hpopMe OH BOIIIEJ] B COCTAB XJeba, KOTo-
pBIi mocay:xkua HaMm nuineii. O nmpeobpasuiacsa

K.A. Tumupaszes

B HAIIIX MYCKYJbI, B HAIIIK HePBEL... ITOT JIYU COJIHIIA cCOI'peBaeT Hac.
OH npuBOAUT HAC B IBUKeHHNe. BLITL MOKeT, B 3Ty MUHYTY OH UI'Pa-
eT B HAIIIeM MO3T'y».

3Hauenue GOTOCUHTE3a s KU3HU Ha 3eMJe HEBO3MOIKHO IIe-
peolleEuTh. Brarogaps emy BhbIflensfeTcs KUCJIOPOJ, KOTOPHIN He-
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006XOoauM I IBIXaHUSA BCeX JKUBBIX OpraHusMoB. B aTmocdepe 06-
pasyeTcs O30HOBBIN CJIOH, KOTOPBLIM 3allUIlaeT HAIIy IJIAHEeTy OT
BPeJHOI'0 COJMHEUHOTo U3NydeHusa. PacTeHus, morJomnias yriaeKuc-
JIBIA ra3, IpeJoTBPAaIaloT IeperpeB 3eMJIn.

Benuxuit pycexkuit yuensiii K.A. TumupszeB HassiBas 3es1eHbIN
JHUCT BeJUKOoHN (pabpuroi :xkusun. CeIpbeM AJIs Hee CIYKUT yIJie-
KWCJBIN ra3 U Boja, ABUraTesieM — CBeT. 3eJieHble PACTeHUs, [I0OCTO-
SIHHO BBIJEJISAS KUCJIOPOJ, He IaAyT IIOTUOHYTh 4eJI0BeYeCTBY. A MEI
IOJKHBI 32a00TUTHCA 0 YHUCTOTE BO3AYXA.

BemjecTsa, KOTOpBIe 06pa3yo0TCs

. UzBecTHO, uTO 50 M? 3e1eHOTO Jleca TOTJIONIAOT 3a 1 yac YTJIeKHUCJIIO-

0 Traza CTOJILKO JKe, CKOJBLKO ero BEIAeNigeT IpH ABIXaHUU 2a 1 uac
1 yesoBek, To ecThb 40 r. CKOJBKO YIJIEKHUCJIOT0 raza norJomniaeT 1 ra
3eneHoro Jjeca 3a 1 yac? CKOJIBKO UeJIOBEK CMOI'YT BEIABIXAThL 5TOT
VIJIeKHUCIBIN ras 3a ToT e uac?

. Uneer 1 (OTOCHHTeZ 3HAUSHHUE JJIF X UITHEIX SKUBOTHBIX ?
. Uccnenorarenu YCTAHOBUJIH, UTO HHTeHCHUBHOCTE (DOTOCUHTE34a B Teue-

HUe OHA CUJILHO U3MeHdeTcd. Haubosee BEICOKAad OHA YTPOM, a K IIO-
JYAHIO IajaeT, HO K Beuepy CHOBA HEMHOI'0O BozpacTaeT. O0LACHUTe,
Kakrue (DaKTOPHI BEI3LIBAIOT U3MEeHeHe UHTeHCUBHOCTH (DOTOCUHTE3A B
TeueHHe JHA?

. Xosdqiirka CopBaja BepXHHe 3eJieHbIe JIUCThA KallyCThl HA KOPM KPOJIU-

ram. [IpaBusibHO Jiu OHa cenasna’?

. B OopaHKepedX H TeIUIMIOaxX YacTO CIelHaJlbHO HaCBIIIaKT BO3AYX

YIrJIeKHUCIBIM I'a30M. C raroii eI 5TO JeaanT?

. Coenuan CTpelKaMHu BelllecTBa U3 2-1 KOJIOHKH C rpyomaMuy BelecTB

u3 1-i1 KOJJOHKH, He0DXOAUMEIe 114 (poTocHHTe2a, U Te, KOTOphIe o0pa-
3YITCA B IIpolecce ()OTOCUHTe3A.

Kuciopox

B Ipouecce (hoTocuHTE3A.

YriexKucnabi ras

Boza

Xnopoduia
OpraHuyecKue BeIecTsa

MusnepansHbIe COMU
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=5 ][ yeIeIlTHoro uccjaefoBaHusa YCJIOBUN IPOTEKaHUA IIPoljecca
A (oTOCHHTEe3a BLIIIOJHU CJIeAVIOIINe TeliCTBUA: BO3LMU ABa OJU-

HaKOBBIX PAacTeHUs, HalpUMep, I[BEeTHI repaHu (IeJaproHum).
OauH 13 HUX IIOCTAaBh B IIIKa( U1 3aKPOM ABepPILy TaK, YTOOBI 3TOT
I[BETOK He II0JIYYAJ COJTHEUHOro cBeTa. TaM OH JoJKeH IIPOCTo-
ATHL 2—3 OHA 10 cIeAyIOIero ypoka. Bropoe pacTeHmne mocTaBb
Ha IIOJOKOHHUK. Yepes YKa3aHHLIN IPOMEKYTOK BpeMeH! CpaB-
HU IIBETOBYIO OKPACKY JINCThLEB 3THUX pacTeHuii. B uem ux pasmnu-
yna? Ilouemy oum npouzomraun? O6bACHN 3TO ¢ HAYYHOU TOUKH
3peHunsd.

ol

Camoonenra «YemoBeurn»

Ecim TeI ycBOMI TeMy YpPOKa,
3aKpach UYeJOBeUKa IIOJHOCTHIO;
ecay YACTHUUYHO — IIOJIOBUHY Ue-
JIOBEUKa, HeJOCTATOUHO — TOJBKO
HOSKKH.

IIpoBenu amamn3 cBOeil paGoOTHI.
Yro Tebe HEOOXOLMMO JOMA IIOBTO-
PUTH, UTOOBI JOOUTHCH GOJIBIIIErO
ycmexa B OyayIeM.

i(}eromm y MeHS BOZHUK.IH BOIIPOCEL, C KOTOPEIMHE I He CMOT Pazoo-
paTecq ... .
IToma MHe HeOOXOIUMO ... .
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Bce yuebHukn KasaxctaHa uwmte Ha cantax OKULYK.COM n OKULYK.KZ

Llenb ypoka:

¢ HAy4uUTbCA WCCNedoBaTb HajiMyMe pPasfiMyHbIX MUIMEHTOB
y pacTeHun.

Ons pocTmxeHus Lenm Heo6xoaumMo y3HaTh:

4 Kakue NUrMeHTbl eCTb B COCTaBe NINCTLEB.

XJIOPOMUILT aHTOIMAH daason

2
.%

OUCMEHT KapaTUuHOU T KO H

"w PaccmoTpu Kommask. HazoBM BpeMeHa rofla M XapakTepHBEIe NMPU3HAKU
_. KasKJ[0TO U3 HUX.

KTo0 He BocxHUIlasica KpacKaMU I[BETYIIero Jyra, JeCHOI OImyIIl-
KM, OCeHHel JUCTBEI, 1apoB caga u noyeii? Ho gamexo He Bcem m3-
BEeCTHO, OTKYJa V IPUPOALI Takasd GoraTas IIaJuTpa IIBETOB. JTOH
KPacoToi MbI 00A3aHbI CIIeINAaTbHBIM KPaCcAIIIM BelllecTBaM — IIHUT-
MeHTaM, KOTOPBIX B PACTUTEILHOM MUPE U3BECTHO OKOJIO 2 ThICAY.
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(r} ﬁ IIurmeHTBI — 3TO OpraHUYecKHe CoOeqNHEeHN A, IIPUCYTCTBYIO-

IIMre B KJIeTKaX 1 TKaHAX paCTeHI/Iﬁ 1 OKpallInBarIe nx.

IIBeT BellecTBa, B TOM 4YMCJe U IIUTMEHTa, OUpeAeaseTcs ero
CIIOCOOHOCTRIO K IIOTJIOIIEHUIO cBeTa. Ecau cBeT, magaroIuil Ha Be-
IIIeCTBO UJIU OPraH pacTeHus, paBHOMEPHO OTpakaeTcs, OHU BBITJIA-
nat 6bensivMu. Ecoin ske Bce JIyUM IIOTJIOIIAIOTCA, O0BEKT BOCIIPUHU-
MaeTcs Kak uepHbIil. Ecau BelrecTBo moroiaeT TOJILKO OTAeIbHEIE
YYacTKU BHUAMMON YacTH COJIHEUHOTO CIIeKTpa, OHO IpuobpeTaeT
oIpeJeeHHYIO OKPaCKy.

B pacTuTenpHBIX KJETKax dallle BCEro BCTPEUArOTCH 3eJeHbIe
OUTMEHTBI — XJOPOMUJIJIBI, >KeJITO-OpaHKeBble KapOTHHOUIHI,
KpacHbIe U CHHIEe aHTOIINAHEI, KeJIThle (DIaBOHEI U (DJIABOHOJIEI.

IIpuBenu TpUMepLI PACTeHWII, B KOTOPHIX Hpeo0afaioT Te WU WHEIe
MMATMEeHTEL.

TIUrMeHTE!
l
,| | |

XJ0pOGHIT  KapOTHHOMAEL

‘AHTOL[HAHEI (IIAaBOHEI U ()IABOHOMNEL

Ompemenu, Kakue TUTMEHTELI CONEPIKATCA B ATUX pacTeHUdX. HazoBu ux.
Ecau saTpyJHAEIILCS, 00PATUCE K CXeMe, PACTION0XKeHHOM BEIIIe.

45



OnsbiT.

Ho.nyqefme BBITANXKHU IIHTMEHTOB 13 KOMHATHOI'O paCTeHHA

Tebe nompedyromces:

1. JIucTba KOMHATHBIX TEHEBBIHOCIUBLIX PACTEHUIA.
2. 10—-20 My 53THJIIOBOTO CIIMPTA.

- O Ot W

. Mex Ha KOHUMKe HOKa.

. @apdoposas CTYIKa U MECTUK.
. @uaprpoBasnpHasa Gymara.

. IIpo6bupka unu xomaba.

. CTekIsAHHASA ITAJIOYKA.

Xon paboTsr

1. Usmenpum JUCTHLA JIOOBIX TpaBs-
HUCTBIX pPacTeHUid, JydIlle BCEro TeHe-
BBIHOCJIMBBIX KOMHATHBIX pPacCTeHUHA —
OHU MATYE, JIeTue PacTUPAIOTCH, COepsKaT
6oJbI1Te XTOpOdUIIA.

2. K namenbyeHHBIM JHUCTHAM H06aBb
5—10 M sTHIOBOrO CIIMpTa, MeJ Ha KOH-
YHKe HOMKa [AJIAd HeHTpaausaluyd KKICJIOT
KJIETOUHOTO COKA.

3. Pazorpu ux B dapdopoBoil CTYIIKe
IO OHOPOJHOM 3€JIeHOI MacChl.

4. Ilogneil elle 3TUJIOBOTO CIHMPTa U
OCTOPOIKHO IIPOJOJKAN pacTUpaHue, IIOKa
CIIMPT He OKPACUTCA B MHTEHCUBHEIN 3eje-
HBII I[BET.

5. IlonyueHHYIO CIIMPTOBYIO BEITSAXKKY
OTPUIABTPYH B UHCTYIO CYXVIO IIPOOHPKY
WU KOJO0Y.

6. Ybeguch B TOM, YTO CIIMPTOBAA BEI-
TSKKa IIATMEHTOB, IIOMHMO 3eJIeHBIX,
CONEPsKUT ellle U JKelThble IIUTMEeHTHI.
Hnsa storo Ha GQUILTPOBAIBHYIO OyMa-
I'y HaHeCH CTEeKJAHHON IaJOUKON KAaILJIIo
CIIMPTOBOI BBEITSAKKM MHUTIMEHTOB JIKCTA.



Yepez 3—5 MmuH. Ha 6yMmare obpasyroTcs I|BeTHBIE KOHIIEHTpHUUEe-
CKHUe KPYTU: B I[eHTPe 3eJIeHbIN (XJI0poduiii), CHAPYKU — 3KeJIThII
(KapOTUHOUILI).

7. Coenail BBIBOL O HAJIWYUHN IUTMEHTOB
B cocTaBe jaucta. Ilogymaii, kaknue IINIMeHTBI
npeobaagaroT B cocraBe sgucta? Kax Tel gyma-
eIllb, YTO IIPONU30HIeT ¢ OKPACKON JNCTa, eCIu
B HeM YMEHBIIIUTCA KOJIUUECTBO XJIopoduira?

Yem Apue oKpacka OBOIlell, GDPYKTOB U ATOJ, TeM OOJbIIIe B
HUX PACTUTEJbHBIX MUTMEHTOB, KOTOPhIe IIOMOTAl0T OPraHu3-
MY CIPaBUTHCA ¢ MH(MEKINeH, aKTUBU3UPYIOT 0OMeHHEBIe IIPOo-
I[ecchl, 00eCcIeYnBa0T BUTAMUHAMUY U Jaske CIYKaT CPeJICTBOM
NpopUIaKTUKN PaKOBBIX 3aboneBaHuii. Ecam THI Xouellb
Bcerga ObITEH B (hpopMe U BeJlelllb aKTHUBHBIN 00pas sKU3HU, 005-
3aTeJIbHO BKJIOUAW B PAIMOH >KeJNThle, 3eJleHble, OpaHKeBhIe,
KpacHble, PUOJIETOBbIE OBOIIHN U (DPYKTHI.

Korpma mpupoga roToBuTCA K 3UMe — JIUCTHA KelITeloT. B Hux mo-
CTYIIaeT BCe MeHbIIle BOALI, XJOPO(MHUILI IIOCTEIIeHHO pa3pyIaeTcs,
1 pacTeHUs TepAI0T CBOIO 3eJIeHYI0 oKkpacKy. UHTepeceH ToT daxr,
YTO XJIOPOMUIT aKTUBHee paspyllaeTcs MOJ BO3AelCTBHEM COJH-
Ia, ImO3TOMY IIEPUOJ, KOTJa HAUMHAIOT JKeJITeTh JIUCThSA OCEHBIO,
He Bcerja HacTymaeT B OJHO U TO ’Ke BpeMs. B cyXyro fAcHYIO oceHb
JHUCThA OBICTPEe MEeHAIOT I[BET, a B JOKAJUBYIO — IOJIIO OCTAIOTCA
3eJIeHBIMMU.

TToxymaii, moueMy OCeHEIO OJHU JIUCThA UMeIOT JKeJTYI0 OKpacy, a Apy-
rue — kpacHyr? C ueM 5TO cBA3aHO? OTBeT Tebe MOMOXKeT HAWTH TEKCT
naparpadga.

1. Kakoe BemecTBO OKPAIINBALT PACTeHUS B PA3IAUHLIE [BeTa?
G 2. IIpuBean IpUMEPEI PA3JITMUYHEIX ()PYKTOB U 0OBOINel U Ompeesiu, KaKoit
MHUTMEeHT IpPeodIaaeT B 3THX TPOIYKTAaX.
3. IToueMy OCEHELIO TPOMCXOJUT CMeHA OKPACKH JINCTLEB HA IePeBLAX ?
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dunsopn
Haiidu kax moxcHo 60ble CA08, KOMOPble 6CMPEUaIUCh HA YPoKe.

K A P A T n H O n pil| bl
i H b b E K T n B |IoOI| O
A T A B iy JI v I1 A T B
JI @) II n r M E H T bl 0]
n 1T C H K T y H E T JI
JI n D JI A B 0) H O J | BI
E A H |(BI | O A JI Y K B q
n H X JI (0] P 0) D nu JI JI
K | BI | @ JI A B 0 H|BI | M| A

IToaroToBE GYKIET 0 GPYKTAX U OBOIIAX, KOTOPEIE HEOOXOIUMO PeryJsisap-
- HO YIOTPeOJISATE B MUY € IeJbI0 YKPeILUIeHH 310PoBbs. IIpecTaBs ero
B KJacce.

.I. Camoonenka «JlectHnna ycmexa»

Bri6epu uesioBeuka, KOTOPBIN 6OJBIIIE BCEro MOAX0IUT Tebe 1o
uToraMm maydeHus TeMbl «rpa mseros, nau [lurmMmenTs B Halrei
SKU3HHI» .

Ecau TeI 1o6panicsa 4o BepIIMHLL 3HaHNI, BEIOEPU YeIOBeUKa Ha
BepxHell cTyneHbKe. Ecau y Te6s ellle ecTh HEKOTOPbBIE BOIIPOCHI —
BBIOEPHU UeJOBEeUYKa, HaXoAAlerocs B IleHTpe. Eciiu Thl He yeBOMII
3TOT MaTepuaj — YeJIOBeUKA, PACIIOJOKEeHHOro Ha HUKHEeH CTy-
nenbke. IIpoBeagu ananmus cBoeii paborel. Uto Tebe HeobOXOaMMO
JIoMa IIOBTOPUTE, YTOOLI JOOpaThCs IO BEPXHEN JTeCTHUIEI?

YCBOWJ HOBOE 3HAHWE
¥ HAYYHJICHA IPUMeHATH
ero Ha MPaKTHKe
YCBOHII HOBOE
3HAHWe, HO eMy

ellle HYXKHA
HCILITHIBAET IIOMOIIb
3aTPYIHEeHUSA
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NMOYEMY NPOUCXOAUT NMPOLIECC
®OTOCUHTE3A?

Llenb ypoka:

¢ Hay4UTbCA UCCNeloBaTb HeODXOAVMbIe YCOBUSA AN NpoTe-
KaHna POTOCUHTe3a.

Ans poctukeHus Lenn Heo6xoaMMo y3HaTb:

4 NPY KaKMX yCIIOBUAX NPOUCXOANT NpoLiecc poTocuHTe3a.

TTopgymait Hag caoBaMu Beaukoro yuesoro M.B. JlomonocoBa. Bepro sn
eTo YTBep K IeHNe O TOM, UTO PACTeHUT NONYyUAI0T TUINY U3 BozAyxa?

W HCUPHBLMU AUCTLAMU HCUPHBLIL MYK U3 6030yxa
enumutéaem 6 ceba. 3 6eccournozo necKky cmoabKo
CMOAAHOU Mamepuu 6 ce0a um noOAYUUmb HEE03MONCHO.

M .B. JTomonocos

dorocuHTEe3 HEOOXOAUM BCEeM KHMBBIM cylllecTBaM. PacreHus
yepes (POTOCHHTE3 IIOJYUAIOT MHUIIY, a KUBOTHBIE 1 JIFOAU — UNCTBIA
KHcJaopos aas abixauusa. Ho, yTo6wbl OTOCHHTE3 IPOMCXOLII, He-
00XONMBI HEKOTOPBIE YCIOBUA.

g Ompefenn, IpU KAKUX YCJIOBUAX OyAeT IPOTEKATE Ipoliecc (pOTOCHHTeRA.
Vckaoun X0oTd OB OIWH U3 KOMIIOHEHTOR Ipolecca. Kak TEI AyMaels,

W3MEeHHUTCS JIU UTO-HUOYAE UIU HeT?

I'naBHBIMHE yexoBUAMHE (DOTOCHHTE3A ABIAIOTCH:
— COJTHEeUHBIN CBeT;

— yraexkucasi ras (CO,);

- Boga (H,0);

— XJIOPO(UILT B IUCTHAX PACTEHUM.
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TTpouecc gorocuHTesa

W {7

ﬁ YcnoBus, HeobxXoguMbIe AJMA (DOTOCHMHTE3a, CO3LAFOTCI aB-

TOMaTHYeCcKHU Oaarogapsa pasHbIM IPUPOAHBIM IIpolleccaM M
SKUBBIM OpraHmaMaM. Belb cBeToBas sHepPrus IIoIagaeT Ha
3emaro ot CosHIIA, YIVIEKHCABIN a3 pacTeHUs 0epyT M3 aT-
Mocdephsl, a BOAY — U3 TPYHTA.

Iaup JlaTumMep — cagoBHUK-TIOOHTETH
ns BerlnkoOGpUTaHUUM — HOKA3aJ TEOPHIO,
YTO PACTeHHUA MOTYT OCBOHTH KocMoc!
55 JieT HasaJ OH IMOCATUJ B OYTBLIKY Tpa-
IeCKaHIINI, 3aKYIIOPUJ U HH pa3y He 0T-
KpBIBan. B 6yThITKE 060pasoBarach SKOCU-
cTeMa, B KOTOPOH pacTeHHe caMo YXayKU-
BaeT 3a co00if, TPOU3BOIUT KUCJIOPOI U
TUTAETCA TIePEeTHOEM.

ITo sToro B 40-TUTPOBOM cocye XpaHU-
Jachk cepHAd KHUCJIO0TA. JlaTHMep BBIJIETHJ PACTEHHI0 KOMIIOCTHYIO
Maccy, TPOBOJOKOIM MPOCYHYJI W MOCAAUJ B Hee CasKeHI[bI, IOCJe

YeTro ITOJHUJ BCETO JUIITh YeTBePThio MUHTHI Boawl (0,12 ). U3 4 ca-
JKEHIIeB BBIKIJI TOJbKO oauH, HO oH BBIMKUJI! A sT0 3Ha4YmuT, 94TO
pacTeHUA CIIocoOHBI CYIECTBOBATH B ABTOHOMHOII cpeje.

IIpasaa, B 1972 roay oH IIOJHT CBOE A€ THUIILE BCETO OAMH-€TNHCTBEH-
HeIi pas. C Tex mop 40 et TpaJecKaHIIHA CYIIECTBYET caMa 1o cebe:
caMa IPOUBBOIUT KUCIOPO, MCIPABHO JAeT 3eJTeHYIO U 30 POBYIO JIT-
CTBY, IINTAETCA CBONMU K€ MEPerHU BIIIMHI OCTATKAMMU.
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3Haelllb JIU ThI, YTO CYIIeCTBYIOT BellleCTBa-UHINKATOPEI, ¢ II0-
MOIIIBI0 KOTOPBIX MOKHO TOUHO Y3HATH O HAJIUYNN IPYIUX OIpele-
JeHHBIX BellecTB?

Hanpumep: pacTBop Hofa IIoMoraeT 00HapyKUTh OPTaHUUeCcKoe
BelllecTBO — KpaxmaJa. IIpn mameceHnu pacTBopa Hoga Ha paspes
KAyOHA Kaprodenas MOKHO 3aMeTHTh, UTO I[BET HoJa M3MEHHUTCSA
C KOPUYHEBOT'O IO TeMHO-()HOJEeTOBOro. 9TO TOBOPUT O HAJHMUNN
KpaxMmaJya B KapTodeJe.

= 1. Kanau ogHy Kamjmo Hoja Ha JIUCT
repanu. MameHwyics Ju I|BeT JU-
cra? YrTo MoxkeT MelraThr N3MeHEHHIO

OKpacku Jucrta?

2. Ilpegmono:xuM, N3MeHEeHIIO OKpa-
CKI MOKeT MelllaTh 3eJIeHbII IBeT JIMCTA.
Yaanu xaopodmia U IOIpobyH elre pas
obpaboraThk auct womnom. [ynd sTOro Bo3b-
MM IepaHb U cpekb y Hee oauH JgucT. OnycTu ero Ha JBe MUHYTEI B
KUIIATOK, 4 3aTeM B IPOOHMPKY € TOPAYHM crnupToM. Kax BHIMIIG,
JIACT TepAeT 3eJIeHYI0 okpacky. ObecliBeueHHBIN JIUCT IIPOMOI B I'O-
pAYell Boge U, MOJ0KUB B uamnky llerpu, saseii cabbIM pacTBOpOM
mona.

Bonpoc: aro npousorio ¢ auctom? W3 aToro caenail BLIBOA.

2 - . |
T
BOZA v CIIHPT pacTBop Hoxa

3. Brerscuu, obpasyeTcsa U KpaxMaJ B JHUCThAX PacTeHUsd, KO-
TOpOEe TPU AHA HaXOJUJIOCE B TeMHOM MecTe. [[y1d aToro BospMu re-
PaHb, CTOABIIYIO TPU AHS B 3aKPBLITOM IIKady, 1 CPeKb Y Hee OUH
auct. OnycTu ero Ha ABe MUHYTHI B KUIIATOK, a 3aTeM B IIPOOUPKY
c ropauuM cnuproM. Kak BUIUINL, JUCT TepAeT 3eIeHYI0 OKPacKy.
O6ecrBeueHHBIN JIUCT IIPOMOI B TOpsAYel BoJe U, IIOJOKUB B UAIIIKY
IleTpu, zaneii c1abuIM pacTBOPOM Hoza.

Bonpoc: uro npousotwio ¢ aucrom? Cuesnail BEIBOJ.
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BOJIA pacTBOD ifoga

4. ITopgymaii, 4TO IIPOMU3OHAIET C JUCTHLAMM PACTEHUA, €CJIU IIe-
pecTarh ero moausaTth? Mamenurcsa au ux user? C yueM 3TO MOKeT
OBITEH cBsA3aHo? Coesail BEIBOJ O HAJHUYUN HEOOXOIUMBIX YCJIOBUHI
IJIS IPOTeKaHNusA (POTOCHHTE3a.

@ JloKa’Ku TUIIOTe3y.

Bo Bcex JI JIUCTBEAX OPOUCXOAUT ()OTOCHHTER?

IIpepnonoxu, IPOUCXOANT JU (POTOCHHTES B JIUCTHAX,, OKPAIIeHHLIX He B
@ sesieHbIi nBer? (Hampumep: y 6eroHun odpaTHas CTOPOHA JUCTa OKpalile-
Ha B OOpPHOBHI IIBET.)

1. ITomecTH: svicT GeroHNU B KUOAIIYIO BOAY, depes 5—7 MUHYT
ero paccMOTpH, 3apHCyil pe3yJbTaT. JIMCT cTaHOBUTCA 3eJeHbIM,
a Bojia maMeHsAeT okpacky. Caenail BEIBOJ.

2. HasoBu ycinoBuA, IPU KOTOPBIX IPOTeKaeT Impoiiecc (oTo-
CHUHTe3a.

3. Ilporeraer sz mporecc (pOoTOCHHTE3a B PacTeHUAX, V KOTO-
PBIX IIBET JUCTHEB OKPAIlleH He B 3eJIeHBIH IIBeT?

4. Kakue sKcIIepUMeHTHI IIOATBEPK AI0OT HE0OXOIMOCTD Y CJIO-
BUH JJId IPOTeKaHnus poTocuuTe3a?

1. IIpounTail CTUXOTBOpPEHUE ¥ BEINUINHU YCJIOBUS HPOTEKaHHUS (OTO-
CUHTeza.

s
Boga, o crebnrsaM mogHIMAaACH,
WUner x 3e1eHOMY JIUCTY

H, ¢ CO, coequnsasacs,

IlaeT HaM caxap Ha CBeTy.

BoTt Tak TBOpeHUe IPUPOABLI —
Ilonesuwlii, KOOPBLITA XJTOPOMMIT —
CriocobeH IIPOKOPMUTE HAPOHI,

XoTd y:K K Beuepy 0e3 cu.
(I'. JToxwumn )
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ebHVKK KazaXcTaHa nwute Ha caita

2. YcTaHOBU COOTBETCTBHe MEXKAY PHUCYHKOM WJIM ONHCAHHEM OILITa
C TeM, UTO OH JOKAa3EIBaeT.

[y
A
LN
>

A‘(ﬁ“}‘/

) BBIJIeJIeHI/Ie 3eJIEHBIMHU pacTe-
HMAMHN KHCJIOPO/Ja Ha CBeTY.

HeobxonmMocTs YIIeKHCITI0-

2 b
ro rasa s ()OTOCHUHTE3A.
3 B O6paszoBaHue KpaxmaJja
B JJUCTBHAX HAa CBETY.
Brigenenue pacTeHUAMEI
4 [ |KHucIopona, HeoOX0IUMOro

OIS IBIXQHUA )KUBBIX
OpraHU3MOB.

TenepL KaK KBAJH(MUIUPOBAHHEIN COENUAJIMCT 10 BOIIpocaM (DOTOCHUHTe-
34 OTBeTh Ha BOIIPOC: IMOUYeMy B ITKOJIaX JOJMKHO YAeJATECA 60JIBIIIOe BHU-
MaHHe BOoIIpocaM O3eJIeHeHUu A KabuHeTOR?

Tloxg6epy WHMOPMALNHWIO O PACTEHHWAX, KOTOPEIE, II0 TBOEMY MHEHUIO,
JOKHEI HAXOJUTECA B YUeOHEIX kabHHeTax. Ompesesin OCHOBHYIO IIelh
UX HaxOxJAeHWda. Hapucyil mpoekT pacmoaoKeHns U KOJTUIECTBO I[BETOB
B TBOEM yUeOHOM KaGWHeTe MW J00M MOMENeHHN MKOJLI. Ompenenn
HeOOXOAMMEIe YCIOBHUS IJIS UX BLIPAIIUBAHUA.

Hamumu scce mo TeMe «3HaueHHe (poTocHHTe3a B IIPUPOJEe U KUBHU
JeJIOBeKa».

/BHaqune Q)o'roanTesa BIIPpUPOJe U JXMN3HU YeJIOBEKaA ...
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OBbOBLUAIOLUMUE SAAAHUA MO PASAEAY

«MPOLIECChI B XXMBOW N HEXXUBOW

NMPUPOAE»

MOW AOCTUXKEHINSI
3aganaue 1. ChopMyaupyii onpegesreHns IIOHATUH.
BriseTpusanue — ...

Opranmsm — ... .
doTocuHTES — ... .

3ananue 2. Ha pucynke mzobpasken murpockon. [IpaBuibao
VKasK1 KOMIIOHEHTHI MUKPOCKOIIA.

A. O6BexTHB. ‘
B. Oxynap.
B. Ty6yc. | 1J

A. Oryasap.
B. Bunr. |
B. 3epkauo. 2 ‘

A. Oxkynap.
B. O6bexTuB.
B. 3eprano. 3

3amanne 3. cmonb3ysa pUCYHOK , OIUIIIN 3TAIILI IIPUTOTOBIEHIA
MHKpoIIperapaTa — KJIeTKN KOMKUILBI JYKa.

3amanne 4. Y cTaHOBU IIPaBUJILHYIO II0CJIE€I0BATEILHOCTE 3TAIIOB
PaboTHI CO CBETOBBIM MUKPOCKOIIOM.

1. ITonmosky Ha MpegMeTHBIN CTOJUK 00BEKT 1 3aKPeIl ero ¢ IIo-
MOIIBIO 3a°KMOB.
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2. Onyernu Ty6yc ¢ IIOMOIILIO BUHTA TaK, YTOOLI 00K THB HaXo-
JUJICS Ha PacCTOAHNH 2 MM OT IIperapaTa.

3. IlocTtaBpr B pabouee IoJoskeHNe 00LEKTHUB MAaJOr0 yBelnue-
HUSA.

4. YcTaHOBH MUK POCKOII TaK, YTOOLI 3ePKaJio HaX OJMUJI0CEH IIPO-
THUB HCTOUHHKA CBETA.

5. CMoTpu B OKYJSAP U OJHOBPEeMEHHO MeIJeHHO MNOLHHMAN
TyOyC ¢ IIOMOIIbI0 MAKPOBUHTA IO TeX IIOP, IIOKA B IIOJie 3peHus He
MOABUTCA N300paskeHne o0beKTa.

A 1,2,3,4,5 B 3,4,5,1,2

B 2,3,4,5,1 r 41,3,2,5

3aganue 5. C momMoIIbi0 rpa)uuecKNX PUCYHKOB N300pas3m KoOM-
IIOHEHTHI, HeoOXOAUMEIe IJId IpoTeKaHus (oTocumHTesa. [{omorHn
GopMyTy KOMMEHTAPUAMU.

+ — +

3amaname 6. Pactipemenu mpeaioskeHHbIe N300paskeHU 110 TPYII-
naMm. O6bsCHN, 10 KAKUM IPU3HAKAM ThHI 00beJUHMII UX B IPYIIIEL.
O6pasyii Kak MOKHO 6OJIbIIIe PA3JINUYHBIX IPYIII IO CXOAHLIM IIPHU-

3HaKaM.

\

s

-

J
IIpusnaxk 1. ... . Ilpusnax 2. ... .
IIpusuaxk 3. ... . IIpusuax 4. ... .
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KAKWUE BUAbI 2HEPTUIA U3BECTHbI
YEAOBEKY?

Llenb ypoka:

¢ Hay4yUTLCA pas3nnyaTh BULLI SHEPrnu.

Ans noctukeHus uenu Heo6XxoauMo y3HaTb:
¢ KaKue CyLlecTBYIOT BUbl SHEpruu;

¢ 4eM OT/INYAIOTCH SHEPrUn Apyr OT Apyra.

[ JHeprus — 3TO CII0OCOOHOCTH TeJla COBEPIIaThL paboTy. ]

OcHoBHOII ncTouHHK ?Heprun — 310 Comune. Ho cymecTByroT
IPyTHe BUIbI 9HEPTUH, ¢ KOTOPBIMU ThI IO3HAKOMUIIILCS CETOTH .
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,ﬁ OGcyau IpUMephI HCIOJIL30BAHNS SHEePTHHU U COOTHECH C ee BUIOM.
- Pacmpe/iesu1 o Tpymmam.

Mexamuueckan

Harpeeanue koMHATHI, padoTa (peHa, Geka 6eraer B Kojece, efieT Ia-
POBO3, JIETUT BO3AYINHEI IIap, padoTa anmapara ¢ MeHTPUQYro s
CTUPKU Gellbd, IBIKeHNe IAaPYCHNKA, 3BeHUT 3BOHOK HA YPOK.

B mpupo/ie MocTOSHHO TPOUCXOIUT IIPeBpalleHe SHePT N 13
oZHOTO BUJA B Apyroii. Hanpumep, moTeHINaIbHasd SHEPTUA Ha-
TAHYTON TETHBEI JIYKa IIepeiiieT B KHHeTHUYeCKYIO SHePruio Jie-
TAei cTpenasl. ITocie IINTeTLHBIX HCCIeJOBAHNIL YUeHbIe IIPH-
IIIJTA K BBIBOAY: sHePTUA HUKYIa He Hcue3aeT U He GepeTcs U3
HHUYero, a IIpocTo IepeXoJUT U3 OTHOTO BUa B APYTOIi.

£ A ITorpe6HOCTE YeTOBEKA B 9HEPTUH U3MePSAETCA B KHIOKAJO0-
puax (KKaJg).

MexaHuueckas sHeprus IIpeBpalljaeTcsa B TENJOBYIO JHUOO Ha-
060pOT; IPHU OIpeeIeHHBIX YCIOBUAX TEILIOBas SHEPrus IpeBpa-
I1aeTcs B MeXaHUYEeCKYI0, a 3JIeKTpUUecKas SHepPrusa — B TEILJIOBYIO
u Tak nasee. Ho ob1ree koinuecTBO 9HEPTUU IIPU 5TOM He MEHIETCH .
JIro6oe pmBUIKEeHMe Teja COIPOBOJKAAETCS TPEeHWeM, U II0 3aKO-
HY COXPaHeHUs SHepruy MexXaHUUecKas pabdoTa IpeBpalaercs B
TemnoByo. IIpu onpeneeHHBIX YCIOBUAX HAHHBIA IPOIECC MOYKET
IIPOUCXOAUTEH B 00PATHYIO CTOPOHY .

Korzma-To gaBHO yueHBle HasbIBaJHl SHEPIrUIO «3KUBOM CHJIOM».
Baarogaps smepruu paboraeT orpoMHOE KOJUIECTBO MEeXaHU3MOB 1
npubopoB. Ho mpu sToM K sHepruy HY:KHO OTHOCHUTHCSA OepekHO 1
AKOHOMHO ee ImoTpebaaTs. Kak TeI cunraels, mouemy? B ycroBuax
IIOKOS YeJIOBEK TPATHUT OlpeJeleHHOe KOJINYecTBO sHepruu. Taxkoit
pacxon o6ycaaBIUBaeTCA TeM, UYTO B YeJOBEUECKOM OpPraHM3Me II0-
CTOAHHO PacXoAyeTcs 3HePTusd, TECHO CBSA3aHHAA C ero HOpMaJib-
HBIM QYHKIIMOHUPOBAHUEM.
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I?1 i lyue:SHMKVi T mW

Takne BHyTpeHHMe OpraHbl >KMBOTO OpraHM3Ma, Kak cepjlle,
IbIXaTelbHbIe MBIIIIIEI, IIeUeHb, IIOUKH 1 IPYTrue TKaHWU, PacXOAyIOT
OI'POMHOE KOJIMUECTBO SHePI'iH.

TlocunTail, KaKoe KOJMUECTBO SHEPrHU TPATUT TBOW OPTaHW3M B COCTO-

@ aEUA abcoaTHOrO mokod. [Toxymait, kakas HHPOPMAIUsI O TBOEM Op-
ragusMe Tebe moTpedyerca? A Kakoe KOJHMUECTBO SHEPTHHU TELI TPATHINE
B TeUeHUe yueGHOro JHI?

IIpuMepHEIe 3aTPATEI 3HePTHH NPH Pa3JIHUYHLIX BHAAX
MeaTeILHOCTH UeT0BeKa

Con |
Ena cugs |
Yrenne |
ITuceMenHas pabora cugsa |
VMbIBaHuE |
IlogMeranue mosa |
Xozapba mo poBHOI gopore (4 kM) 3,2 |
Bapagka 3,6 I
Ber Tpyciioit mo poBHO# fopore 6 |
Dyr6Hoan 7,2 |
IInasarwe (50 M/MumH.) 10 |
PaBoTa 3a KOMIILIOTEPOM 1,5 |
Vueba B k1acce 1.9 |
IIpUroTOBIEHME e/bI 2.6 |
TokynKa IPOAYKTOB 3,7 |
IIpocmoTp Tenenepenas 0,8 l
BeslocuneAHEIA TpeHAXKED (CPeAHAS AKTUBHOCTE) 7,4 |
PurMmudyeckas rHMHacTHKA (JIerkas) 4,7 l
BricTpEIe TAHIIE 6—15 |
Karanue Ha DOJTMKAX 7,4 j
TerauC 7.4 i
Boueiibon 82 i
V60opKa aucTEER 4,2 i

Pl

Yro6s! y3HATE CBOM SHEPro3aTPaThl, HYJKHO YMHOXKATE K02((DUIHEHT Ha CBOI BeC ¥ Ha
TIPOJOJIAKHTENBEHOCTE (PU3NIECKOM aKTHBHOCTH,

OcHoBHOU 00MeH, IIPOTEKAIOIIUNI ¥ 3J0POBOr0 B3POCJIOr0 Uelio-
BeKa, COCTAaBJAEeT B cpefHeM 1 KKaJ 13 pacuera Ha 1 KI' Macchl B Te-
yenne 1 u. Korga uemoBek BefeT akTUBHBIA 00pas sKM3HM, Pacxom
SHEPIMU CUJILHO YBeJMYMBAETCHI: M YeM OoJbllle (pusmdyecKas aK-
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TUBHOCTE, T€M 0OJIbIIIE SHEPTUN He-
obxoguMo udenoBeKy. Heobxomumo
VUNTBIBATh, UTO IPU YMCTBEHHOM
pabore pacxoayeTrca BecbMa He3Ha-
YHTeJIbHOE KOJINYEeCTBO SHEePIHH.

JIr06011 IPOAYKT TBOErO paIro-
Ha HMeeT OIpejelleHHYIO JHepre-
TUYECKYI0 IleHHOCTh. Jlinsa wHau-
bosbllero ygo6cTBa MHOTHE IIPOM3-
BOJAUTENN IIPOAYKTOB IINTAHUA Ha
ATUKETKaX CBOUX IPOAYKTOB YaCTO
VKa3bIBAIOT SHEPreTHYecKYIO IleH-
HOCTBL IIPOAYKTA, IIPH 3TOM pacueT
nger Ha 100 r mpoaykra.

JIOBOIA.

Kak TEI QyMaelns, 4To 0003HAUA-

eT HAJNHCL HAa ATHKETKe ToBapa:
SHepreTuuecKas MeHHoCTs — 335,0

KKamn?

MAKAPOHHBIE USOENUA

W3penua pexoMeHAYIoTCA MCNONL30BaTh B MUTAHUN LUNPOKOTO
KOHTHHFEHTa HACENEHNA, B TOM YMCNE AETE AOLIKONBHOTO U

LKONMBHOTO BO3PacTa, 8 BUAE NEPBLIX U BTOpsix Grikg.

Macca netTo:
Cocras: myxa
pacreop Bera-kapoTuka).

B 100 r. npoayxTa conepxarcs: soaa, r— 13,0; Genim, r— 10.4;
#npel, F— 1,1: yrnesogel, r — 80, 7: envamuns: B (Twammi),

elc, soaa, P 2% “

wr — 0,17, B (pwGodnaeuk), mr— 0,04; PP (Hwayus), mr— 1,21

A (Geta-kepoTuH), Mr — 1,5,

SrepreTuueckas ueHHocTs — 335,0 knan.

Aara " : CM. Ha Y

Cpok xpaseHun — 5 mec.

XPaHUTE B CyXOM NOMELLEHIM B NOTHO 3aKPEITOM YNaKoeKe
npi t He Gonee +30 C 1 OTHOCHTENLHON BNAKHOCTY BO3AYXA
He Gonee 70%.

CNoCOB NPUrOTOBNEHKUA

M3penna 3acuinatoT B KUMALLYIO Bogy Win OynboH,
[0BOAAT A0 FOTOBHOCTYH Ha crabom orHe. Bogsl unu
BynboHa GepeTca He MeHee ogHoro nuTpa Ha 100 r

CYXWUX W3AENWiA, COMb HO BKYCY.

Houcqm‘aﬁ, CKOJBKO }Ca.TIOPI/Iﬁ TEI DOJIYUYHIIE CEerogHA B IIKOJILHOI CTO-

. Cdororpadupyii MeHO OIKOJLHOI'O 0befa.

. B rerpanu HauepTu Tabauny « KaiopriiHOCTE IIKOJIEHOTO 3aBTPaKA ».

. B radnuny BHecH JaHHEIE O IPOJYKTAaX, KOTOPEIe Oy Iy T TeOe IpeiosKe-
HEI Ha 00e]], ©X Maccy.

. ITo Tabaune kaTopUUHOCTH IPOAYKTOB OIPeesId UX S5HepPreTHUecKyI0
meHHOCTL Ha 100 1.

. Paccumraii o0IIyI0 5HEpPreTUUeCKyI0 HNEHHOCTL KaXKJ0ro IPOAYKTA B
3aBHCHMOCTH OT MACCEI IPOAYKTA, IPeJJIOXKEeHHOTO B IIKOJBLHOI CTO-
JIOBOIA.

. CpaBHH [Be BeJIMUHNHEL: S5HepreTHUYecKye 3aTPaThl TBOETO OPraHu3Ma 1
KOJIMUYeCTBO MOJIYyUeHHOH SHepruy yepes MPOAYKTEL ITKOJBHOIO IHATA-
Hud. Chenaii 661600: [OCTATOUHO JIU ThI IOJyUYaellb UK 2aTpadlBaellb
9HepPruu B TeueHHe AHA? COPOrHO3UPYI, UTO MOXKeT IPOUBOHUTH C TBO-
UM OPTaHM3MOM, ec/IU ThI OyAelllb I0JIy4aThk He B IIOJHOM 00'beMe Heo0-
XOAUMYI0 5HEePTUI0 UJIX Ha000POoT.

Macca ~ Mroromkam

o4

B macTodmenn Tabauile KaJOPUIHOCTH BCe HaHHBIE IIPUBEIEHEI
B kkayi. Ha sTukeTkax GOJBIIMHCTBA IIOKYIIaeMbIX TOOOI IIPOLYK-
TOB IUTAHUA X SHEpreTHUecKas I[eHHOCTh 0003HaueHa MMEHHO B

3TUX eqUHUIIAX.
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TABITULUA KANOPUUHOCTU NPOAYKTOB

Epunmua Macca, r Kanopwi. JKupsl Epuinuya  Macca, r Kanopwis. JKupbi
XNEBOBYNOYHbLIE U3OENUA
Xne6 nwenwaHolit (¢Hapeskods)  Txycox 30 79 1 KORDHCS BADSHON, e : Em: % % ;
Xneb«BopoayHe kit » 1 xycox 30 60 04
Nasaly « APMAHCKWit> 1mer 120 132 13 K&g‘ BapEHaRn «otwrescum, Temans 1 FIOMTUK 30 90 84
Mniowka 1wr 30 270 1 8 BapeHo-Kon4yeHan 1 noMTvK 10 42 =
Barpyuka fur 75 182 5 Cepeendr 1nommax 10 %’ 3
XpycTaui xnebey 1wr 10 38 0 y 1 nomTuK 10 47 5
Cywim 1w 15 51 02 Kon6aca coipokonueHan 1 nomuk 10 43 4
CyXapy CMBOYHbIE 1wt 15 60 17 Capgaenbku rossxbu 1w 100 215 18
Kpexep 45T 20 88 3 Capaentkn CBUHLIE 1wr 100 330 k1]
MyKa NUEHWYHENA BLICLIETD COpTa 100 334 1 LWinixasin 1um 1% 362 36
Myxa pxaHas 100 325 1 Cocucku nioburenscrue Tum 152 15
ey il
Mpevesan poccomaren) 2000 S0 40 05 S
ManHas 2ctn 100 82 1 5
Oscsxan 2ctn 100 82 1 Maiiories (67% *upHocTh) 1etn 25 157 17
Mepnosas 2ctn 100 12 1 Masiones nerkuit Calve fern 25 96 10
MweHHan 2ctn 100 85 1 Mapraput, RAMA 140, 5 37 4
Pucosan 2ctn 100 121 1 W ApYyrve 3aMeHnTenn Macna
Puc (paccuinuarsin) 2ctn 50 50 05 Macso cnusoyHoe Tun. 5 38 4
Macrno pacTuTensHoe 1crn. 20 180 20
L Thowne RS P
Miocnuc ¢ " n M':W CEMEHKH
v YXuMM pyKTami ictn 5 20 1 A 2 100 e a5
KyypysHbie Xnonbs HECTIapkMe  3/4 crakan ] 90 0 E’e“’“' :% g . 36;
Xriones EWbI0 :
KyxypysHbie cnapkue 3/4 cTakaH 25 92 0.2 M s . =
DyHayK 100 851 615
5 |, ;.. T
Pasnuurbie BUABI 1enn 25 25 02 Cemeurn noaconHewHnKa 100 601 53
us K BbICLLIETD C!
"muuyn AOMBLHAR S 1er.n 25 23 05 —
T POIBAMIPONYKTBIMOPS W PLIGHBIE KOHCEPBBI | Sapana tnopws 60 125 10
Pbiba 04eHb KUPHas (yrops. Tewa) 1 nopuwa 50 200 18 ;:m :nomm gg 1; 113
Puiba xuptias (ropbywsa, sy 1 nopuua 60 90 6 ; \
CEMTa, HEPKa KDACHAR, U3BLNE, OCETD, Kotuta 1 nopuus 60 100 6
DY T, m‘*‘"’“"’l ) Kpont:atuxa 1 nopuyma 60 gg 2;
ok e ek CeWHWHa ¥WpHas 1 nopuus 60
Pbiba HERMpHan (wwrai, wasxa.  {nopuywn 60 43 05 Cawryta MAckas inopuas 60 214 20
nvam’malu: cymaK) Weitka 1 nopums 60 149 14
Vixpa vepran fetn 10 20 o8 Kopesixa Troppe' 060/ R 7
Wxpa xpacHas 1ern 10 25 13 IpyauHKa coipokonyeHas cauHas 1 NOpumMs 60 167 13
OceTpossie, Ganbik 1 NOMTWK 50 100 10 ByxeHuHa LiapuybiHckan . 1 nopums 60 155 12
Kpab (wsco) 1nopyws 100 63 05 ap r 1 nopuma 60 182 16
KpaBossie nanouxku 1 ynaxoska 200 146 2 Banbix CbiPOKOMMeHbiit 1 nopuus 60 175 12
1 nopuma 100 83 08 Berunna 1 nomTvK 30 100 5
1nopuyua 100 7% 03 | |
: :opum 1(1)3 % D'; TosAgwHa Tywenas (TywerKa) 16ama 300 660 51
1 CBWHUHa TylWeHan (TylueHKa) 1 Ganka 300 1047 966
6 TalTeT MACHOW (FOBRKMIA) 1 Ganka 50 138 116
: Garxa §£ g_:, ;’2 KonGacHbii (hapu (KypuHbA) 1 6arka 200 400 31
1 Gan 240 22 144 F3bIK FOBAXMIA B Kene 1 GaHka 100 212 136
P 100 232 6 YTKa B COBCTBEHHOM COKY 1 Garka 200 446 35
1 Garka 100 a6 0,7
teama 200 763 o4 (RGO D
16atxa 240 480 35 Tevetb roBKbA 1 nopums 60 76 2
! 240 1471 158 Meyetb KypuHas 1 nopuyus 60 84 35
MTULA TMoyKn roBKEM 1 nopuyms B0 52 1,7
SHG Cepaue rossxbe 1 nopuyus 60 58 2
LsinnaTa (6poitnepsi) 1 nopuua 60 132 10 F3biK rOBAKMI 1 nopyws 60 104 73
Kypsi 1 nopums 60 143 1" TeveHo4HbI naLuTeT 1ctn 15 45 4
(OKOPOYOK KyPUHLEH GES KOXKM 1wr 200 360 2 TaLTET U3 rYCHHOWN NeYeHn 1etn. 15 41 2
TPyaxy MHAEHKW, KypWLbl 1 nopuua 60 72 2
Wrgeiika 1 nopuua 60 166 13
Yxa 1 nopuua 60 243 23
fych 1 nopuua 60 247 23 Kemuyn : e gg 2; 111
Lo kypuHoe cpeaHee Tur 60 94 46 opumuya crn
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1. Yo Takoe sHeprudg?

2. Karkue BU/IEI 5HePI'UU THI 3HALIIEL?
3. CocTaBb U 2alUIIN He MeHee 3 «TOHKUX» U He MeHee 2 «TOJCTBEIX» BO-
IIPOCOR 10 U3YUEHHOU TeMe. 3aJali X CBOMM OLHOKJIACCHUKAM.

«Tonkune» Bonpocs!

Bonpocsl, Tpedyiomnue KpaTKkoro
OTBeTA.

Kro?
Yro?

Korpa?
Kax 3sath ...?
Beuto au .7

«ToJeThIe» BOPOCHT |
Bomnpocsl, Tpebyoniue pazMplie-
HUS, IPUBJICYEHHASA JOIONHUATEIbHBIX
3HAHUM, YMEHUS aHAJIU3UDPOBATE.
Haiire Tpu 00BSICHEHUS, TOYEMY . .. 7
O0wsicuuTE, HOYEMY...?7
IToyemy BEI fymaere ...7
ITouemy BEI cuuTaere ...7
B yem paznuune ...?

IIpeanonosxure, 4To 6yA€T, €CIu ... 7
Yro, ecan ...?

Mosxer ...?7

Byner ...?

Mor au ...7

CorsiacHbI JIX BHI ... 7

Bepuo jm .,.? 4

e
©

Ne
m\m

B TeueHme Tpex AHeil HaOMIOgall 2a CBOell AKTHBHOCTEIO. UeTKO (PUKCH-
py#i B AHeBHUKe HAOMIOJeHHUI Bce BHABL JedATeIbHOCTH W KOJHUECTBO
3aTpPaueHHOI0 BpeMeHHU Ha 3TH BHUJEI JedATelbHOCTH. PUKCUDPYI yIIOTpe-
O9eMble IPOLYKTEI NUTAHUA U UX KOJHUECTBO U KaJopuiHOCTE. Chemnaii
BEIBOJ: COOTBeTCTBYeT 1M 3aTpadydBaeMas TOOOI SHepPrusd MOJIydaeMOM?
CrnnnaHupyii [uid ce0d PesKUM JHA U PesKUM OUTaHNUA, T/le CYIIecTBOBAJ OB
OaslaHC 3aTPauNBaeMoOil ¥ MOTPedIAeMON S HEePIrUun.

JIneT camoolneHEH paGoThI HA YPOKe

Ouenxa |

Kpurepun onenusanus Bcemony- He coscemsce  He moaywunocs

VYcBoerue TeOpeTu4YecKoro ma=
Tepuaga

IIpoBenernue oneITOB U (HOpMy=
JIUPOBAHUE BHIBOJIOB

Pabora B KoMaHj e
Onmenn cBo# BKJajg B pabory
rpynnst. OTMeTh CBOM BKJAf B

pabory rpynmel, OTMETs HYX-
HOE MEeCTO Ha JIUHEHKe.
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B YEM 3AKAIOHAKOTCA PASAUYUA MEXAY
TEMIMEPATYPOW U TENAOBOW SHEPTUEA?

Llenb ypoka:

¢ Hay4yUTLCA pa3nunyaTb TeMnepartypy v TEMIoByIO SHepruio;

¢ HAYUYUTLCH U3MEPATL TeMMepaTypy C NMOMOLLbIO TEpMOMETPA.
Ans focTnxKeHns Lenm Heo6xoaMMo y3HaTb:

4 4TO XapakTepusyet Temneparypa. )

e| s SN == e === =

/tITO 6y,ue'r IPOUCXOITHUTE C 00'BeKTOM «UaiiHag JIOXKKa», eclIl ee nome)

CTHUTE B UAIKY ¢ TopAunM uaeMm? Kak TEI IyMaellb, IOYeMy 3TO IPOUC-
\ xoxur? -

Temmeparypa (t)— BeruumHa, XapakTepU3yIoOIIas TEIJIOBOe
COCTOSTHHE TeJa.

Omnsrr 1.
Tebe nompedyromcsa: KycoueK JbJia, CTaKaH ¢ BOJOI.

1. Bo3pMu cTakaH ¢ BOJOK U ¢ IIOMOIIBIO
TepMOMeTpa U3Mephb TEMIIePaTypPy BOAbI. 3a-
MIUIIN [I0KAa3aTelb TeMIIePaTy Phl BOLbI.

UccnenyeMulit 00BeKT t, t,

Bona

2. Bpoch Kycouek Jbja B cTakaH ¢ Bogoi. Ilocie Toro, kak jeq B
cTaxkaHe pacTaer, 3aMepb TeMIIepaTypy BOALI ellle pa3. YTo ThI 3aMe-
Tun? Kak Tl fyMaelb, moueMy TaK IPOU30IILI0?

3. Cnenaii BLIBOJ.

Temmo — sTo ogua us opm sueprum. Korga Temno mo-
[JIOIIAeT TeIlsI0, eT0 BHYTPEeHHAS SHePrusd YBeJINUNBAeTC,
T. €. U3MeHseTcs TeIJioBadA 3Heprus. TemoBad sHeprus
mepejfaeTcs OT TEIJILIX Tesl K 6oJiee XOJOJHEIM A0 TeX II0p,
[IoKa UX TeMIepaTypa He ypaBHaeTca. Korga Temro Tepser
TEILT0, eT0 BHYTPEHHASA sSHeprus ymMeHbIiaerca. Korga mex
HauMHaeT TasasTh, BOJAA IIPU 3ToM oxJaskaaerca. Korga jgen
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IIOJTHOCTBIO PacTaeT, IoJyUYeHHas BojJa HAauMHAeT HarpeBaThCA, U B
KOHIIe KOHIIOB BCSA *KUJIKOCTL IIPUMET TeMIIepaTypy OKPYIKaroIero
Boaayxa. Ilocsie 5Toro HUKaKMX M3MeHeHUI BHYTPU cTaKaHa He IIPo-
ucxoaut. TeMiepaTypa octaeTcs IIocToOAHHONU. B aTom ciyuae ropo-
PAT, UTO B TeUeHe HEKOTOPOI'0 BpeMeHH MesK Iy TeJIaMU ¢ Pa3JIudHOMI
TeMIIepaTypPoOH YCTaHOBUIOCH Menj080€ paéHOBecue.

é Tenmorass s3Heprusg — 5TO BHUJ SHEPTHU, KOTOPBIU CBA3AH
‘ ¢ IBUKEeHNeM YacTHIl, N3 KOTOPBIX COCTOAT BCe TeJa.

OmnsiT 2.

1. JloTpoHbCS 10 HECKOJIBKHUX IIPEeIMETOB, HAXONAIUXCS BO-
Kpyr TebA B KJaacce (mapra, yueOHUK, pyuka # T.xA.). Moskelns jgu
ThI TOUHO OIIPefe/INTh TeMIIepaTypPy KaKIoro mpeamera?

TemiepaTypa He:KMBBLIX 00BEKTOB ABISAETCA PABHOM TeMIIlepaTy-
pe OKPysKaroIero Bo3ayxa.

2. YUro Tebe HeoOXOAMMO OJA TOrO, YTOOBI TOUHO OIpPELEeJUTh
TeMIIepPaTypy IPeIIoKeHHbIX 00beKTOB?

TemnepaTypy Tesa U3MePAIOT MePMOMEMPaAMU.

g TepmomeTp — 5T0 IpHU6GOP AJTA N3MEPEHUA TEMIIePAaTy-

PBI BO3IyXa, BOABI, TeJa YeJoBeKa. B 0OCHOBY yCTpPOI-
CTBa TEPMOMETPOB IIOJOKEHO NCIIONb30BaHNe Pa3any-
HBIX CBOKCTB TeJl, YYBCTBUTEJLHELIX K TeMIlepaType.
Yaime Bcero moab3yIOTCS CBOWMCTBOM KHIKOCTH (Ha-
IpuMep, PTYTH WJIN CIHPTa), KOTOPble MMEIT CBOII-
CTBO PACHIUPATHCA IIPU IIOBBIIIEHUN TeMIIepaTyphl
WA C3XUMATBCS IIPH OXJIAK JeHNIN.

B komguTepckmx meuax TeMmIieparypa gocturaer 220-280°C.
Bonee BrIcokHe TeMmepaTyphbl IPUMEHAIOTCSA B METAJJIYPTHUUA: OT
900-1000°C B 3axkaJOYHBIX IledaxX. B crenuaiabHBIX JabopaTop-
HBIX YCTAaHOBKAaX yIaJOCh JOCTUTHYTH Ha KpaTdaiilllee MIrHOBeHUE
TeMIepaTyphl 10 IBYX MUJLUIMOHOB rpaaycoB. B mpupoge cymie-
CTBYIOT U CBEPXBEICOKIE TeMIIepaTyphl, HO He Ha 3eMJle, a Ha JIpPy-
rux Tenax Beemennoii. Tak, B ienTpe ColHIIa TeMIlepaTypa JOCTH-
raer ecATKa MUJJIMOHOB I'PayCoB.
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T —

Kakne BuAEl TepMOMETPOR TEHI 2Haelllb? HakuM TepMOMeTpOM (CM. pHC.)

>§4 MOKHO H3MEpPUThL TeMIlepaTypy Kundimeii Bogel? TemmepaTypy B MOpO-
3uaLHOHM Kamepe? ITouemy?
—— ==y
3JIeKTPOHHEII
TepPMOMETP
PTYTHEINA
MeJUIUHCKUNI
TepPMOMeTP
OMMeTalIndeCcKuil
TePMOMET]
CIIUPTOBOM TepPMOSJIeKTPUULCKU T HH(ppaKpacHLIl
TepMOMETD TEPMOMET] TepMOMeTP
-
IIpaBuia moIb30BaHUA TEPMOMETPOM

1. ITomecTn TepMOMeTp B cpeny,

o 14 o

TeMIIepaTypy KOTOPOH ThI XOUeIllb H3- 7 =\
MEpUTh. w0
2. llomoxau HeKOTOpoe BpeMsd, o

IIOKa TeMIlepaTypa He IIPeKpPaTUT HU3- o
MeHATHCS.

3. CHUMU IMoKaszaHusd, He BEIHUMAas
TEPMOMET]P U3 CPE/bI.

\
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Ilomuun! IIpasuna TexHUKM 6e30IIacHOCTI
pu paboTe CO CTeKIAHHON IIoCy LoM!

OmnsrT 3.

Tebe nompebyromcsa: TepMOMETD, CTaKaH JJabopaTOPHBIH ¢ TOPs-
Yell BOJOIM.

1. Onyctu repmonmerp B Boay. ok guck Mmo-
MEHTAa, MOKa KUAKOCTh B CTEKJIAHHON TPyOKe
He IIepecTaHeT IOJHUMATLCA. SapUKCHUPYI
TeMIIepaTypy BOILI.

2. IIpoBemu zamepnl TeMIIEpaATYpPhI BOJIBI
5 pas uepes KayKIVI0 MUHYTY, He BBIHHMAS
TEepMOMETP M3 BOABI. SalHUIlIN UX B BHIE
TaOJIUIIEL.

3. Ilo monyueHHBIM HaHHBIM IIOCTPOI I'pa-
(buK U3MeHeHU A TeMIIepaTy pPhbl IIPU OXJaKIeHUN BOIEI.

4. Korga Boma ocThIJIa OBICTpee: B Hauaje WU B KOHIlE OIbITa?
O6bsacuu, mouemy? 3amuilny BEIBOJ B TeTPaIH.

t,C

t, Mmun

.w IIpoumnraii ctuxoreoperue M.FO. JlepmonTOBa « CONHIIE OCEHH» U OTBEThH
. HAa BOIIPOCHI.

1. Kax TEI IyMaells, oYeMy IT03T TOBOPUT O MEePTBOM JIyUe, IPOITaTEHOM
B3IJIsA/Ie BeTUKOTO CBeTHIA?
2. IToueMy OCeHEIO COJIHIIE CBeTHT, HO yKe MeHLIIe rpeetr?

JI106110 A conHIle oceHNU, KOTza,

Me:xk TyUYeKk U TYMAHOB IIPOOUPascCh,

OHo KumaeT 6J1eIHBIN, MEPTBBIA YU

Ha nepeso, Konebiemoe BeTpoM,

U Ha cuIpyIO CcTEIb.

JIx0610 5 conHIE,

EcTh uTo-TO cX0%Kee B IPOIaJbHOM B3IJIsALe
Besukoro ceeTnia ¢ TaiHON I'PYCTHIO
O6maHyTOH Tr00BU; He XOJOTHEeH

Ono camo co6010, HO IIpUpoIa

" Bce, uTo MOsKeT UyBCTBOBATEL U BUETh,
He MoryT OBITE COTPeThI MM...
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. " Hrpa «/La-HeT»

HaHpOTPIB Ka)Joro yTBepXxXaeHud Bmﬁepn OTBeT «Ja», eCJId Thl C HUM
. coryiaceH, M OTBeT «HeT» — eClIh YTBepPKIeHHue HeBePHO.

YrBepuenue ~ Omser
Megee HarpeToe TeJI0 OTAAeT CBOe TeIlIo Gosiee Harperomy Texy. [Ha Her ]
IIpu TenyIOBOM PABHOBECUH TEMIIEPATYPA CUCTEMEI OCTAETCH Ia Het
TOCTOAHHOM.
TemmepaTypy U3MepSIOT TEPMOMETPOM, Ha Her ]
B ocHOBY yCcTpOICTBA TEPMOMETPA IOJIOMKEHO UCIOJIL30BAHIE IOa  Her
BOJ(BL.

3Haellb JU ThI, YTO OLLT IIOCTaBJIEH 3KCIePUMEHT IJs TOro,
YTOOBI BEIABUTH, KAKYIO MAKCUMaJIbHYIO TeMIIepaTypy Harpesa-
HUA CIIOCOOEH BBEIHECTHU uYesloBedecKUil opranuam. L[udpsr 11ro-
KUPYIOIIUe — B oflesk e oHa paBHAeTca +260°C, 6e3 Hee — mmouTn
+205°C. A 11 cpaBHeHNs IPUBeeM IIU(PLI, IIPH KOTOPLIX KY-
COK Mfca JOXOIUT 0 XPYCTAIlell 30J0THCTOl Kopoukn +168°C.

Hopwmoii TemMIlepaTypbl Tesla YesloBeKa MPUHAT IMMOKa3aTeJb
36,6°C. HezmauntenbHoe oTkiaoHeHHe 0,4°C He aBigeTcsa moBo-

IOM JIJIsI 60JIBIITOTO OeCcIIOKOMCTBA. |

I: Camoonenka «YemoBeuxu»

Ecnu TBI yeBOMI TeMy YPOKa — 3aKpach UeJro-
= BEUKA IIOJTHOCTBIO; €CJIM YACTHUYHO — IIOJOBUHY

YeJI0OBeUYKa; HeJOCTATOYHO — TOJBKO HOMKKHM.

IIporenu amaau3 cBoeit padorsl. UTo Tebe
HeoOXOoAMMO JOMAa IMOBTOPHUTH, YTOOBI JOOUTE-
csa OoJIbIIIero ycmexa B OyayImem.

I(}erozum Yy MeHS BOZHUKIIHA BOIPOCH], C KOTOPEIMH 5 He CMOT
pazodparTscd ... .
IloMa MHe HEOOXOJUMO ... .
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KAKUMUN CNNOCOBAMU HEAOBEK OBEPETAET
CEBY OT XOAOAA?

Llenb ypoka:

¢ 0OBACHATL UCMONB30BAHME NPAKTUYECKMX METOLOB TEMNJo-
BOW M30N9LMU B 30aHUSAX.

Ans focTnxKeHns Lenm Heo6xoaMMo y3HaTb:

¢ 11191 Yero CIyXuT TensoBas U3onauus.

. P\ >3
Se “« e

BcemomHHT, KaKk#e Tel10BEIe IPOImecCHI ThL 3HAeINL?

VdueHBIMHU JaBHO OIIpeesIeHEl Tejla, KOTOpbie HanboJee X0POoIIIo
T POBOAAT TEILIO.

TenIonpoBOTHOCTE — 9TO IIEPEHOC TEIJIOBOM SHEPIUH OT
6oJiee HArpeTOI UYAaCTH Tejla K MeHee HarpeTol MJan oT 6osee
HarpeToro Tejia K MeHee Har'peToMy.

@ OmnsiT 1. OnpenesieHne TEIJIONMPOBOAHOCTH Pa3JIMUHBIX MaTe-
i puaios.

Tebe nompebyromes:

1. JIBa cTep:kHA U3 MeAH U Kejle3a OAUHAKOBBIX AJIUHEI U AUa-
MeTpa.

2. JIBe MeTANINUYECKUX KHOIIKH.

3. Cgeua.

4. CiupToBKa.

5. llep:xkaTenb.

Xop paGoTsl

1. BossMu gBa CTep:KHS OJANHAKOBOI reOMeTPHUN 13 MeIN U JKe-
Jesa.

2. Ha paBHBIX paccTOAHMAX II0 JJANHE CTEePKHeN YKpPeIln KHOII-
KM Ha BOCKe.

3. CBoGogHbBIEe KOHIIBI CTeP:KHE OJHOBPeMeHHO HaunHal Harpe-
BaTh OT CIIMPTOBKH.
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4. O6paTu BHUMaHMe, ¢ KAKOI'0 CTeP;KHA KHOIIKA OTBAJIUTCA ObI-
ctpee. Kak TeI fymMaellb, ¢ 4eM 3TO CBA3aHO?

Cresaii BEIBOJ: IO KAKOMY CTEPIKHIO TeILIO0 pacupocTpaHsercsa ObicTpee?

Oco6eHHOCTE TeIJIONPOBOAHOCTU 3aKJIIUYAETCA B TOM, UTO CAMO
BeIIlecTBO He IepeMeIaeTcs.

Ecnu THI IpuOIM3UIIE PYKY K BKJIIOUEHHON 2JIeKTpPOoJaMIIe, TO
IIOUYBCTBYEIllb ABUKEHHE TeIlJILIX IIOTOKOB BO3AyXa. XOJOTHBIN
BO3AYX IIPU HAaTPeBaHUU Y JIAMIIBI CTAHOBUTCSA TEILIBIM M ITOLHIIMA-
eTcs BBepX. JTOT IIPOILecC Ha3bIBAeTCI KOHBEKI[HEMH.

KonBeknusa — 5To mepeHoC SHEPruu CTPYAMU KUTKOCTU UK
rasa.

Ilouemy 6GaTapen IeHTPAIBHOIO OTOILIEHUS PAacIIoJararwTcs
OIMsKe K oy, a OPTOUKY — B BepXHEH YacTH OKHa?
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I?1 i lyue:SHMKVi K mw

Ecnu 651 66110 HA060pOT, MBI OBI OBICTPO OOHAPY K UM, UTO KOM-
HaTa He IporpesaeTca baTrapeeil U He IPOBETPUBAETCSA IIPHU OTKPHI-
Tol popTouke. IIpu conmpukocHOBeHNN ¢ TopAYeill baTapeell BO3AYX
B HIKHHX CJIOAX KOMHATHI HaunHaeT Harpesarhbcsa. OH paciiups-
eTcs, CTAHOBUTCA Jerde U IIOJ JefCTBIEeM BBITAJTKHNBAOIIEH CUJIBI
MOJHNMAaeTcs BBepX, K moToaxky. Ha ero mecro nmpuxoaar 6osee T4-
sKeJible CJIOM XOJIOAHOro Boszayxa. Harpepasich, OHU Takyke YXOAAT
K IIOTOJKY. Bo3HIMKAaeT HellpepLIBHOE TeUeHIe BO3AyXa: TelJoro —
CHHU3Y BBEePX U XOJIOAHOT'O — CBEPXY BHHU3.

@ JKcliepuMeHTaILHOe 3ananne. HabnoaeHre KOHBeKINHT B JKHUJIOM IIOMe-
MIeHnH.

1. B xomHare, rje BKJIOUYEHO OTOIJIeHNE, N3MePh KOMHATHBIM
TepMOMETPOM TeMIIepaTypy BO3AyXa: OKOJIO IIoJa U YIAJeHHON OT
Hero TOUKe Ha IIOTOJIKe; OKOJO IMPOTHBOIIOJOMKHON CTeHLI 1 OKOJO
CTeHBI HaJ 6aTapeeil OTOILIEHUA.

2. Hapucyii cxeMaTHdecKH paszpes KOMHATEI 1 HAIIWIIIN Ha cXe-
Me IIoJy4YeHHbIe urciaa. IlpoaHatusupyi ux.

3. Ilo oTkIIOHEHNIO IIIaMeHN HeOoIbIIION CBeUH 3aMeTh HallpaB-
JeHNe IBMKeHUs BO3AyxXa BOJIM3M MmoJia y 6aTaper U II0 BO3MOMKHO-
ctu 6make K motoaky. Hapuceyil Ha cXeMe cTpesIKM, IOKa3bIBaloIIIe
ATH HAIIPaBJIEHNA.

4. OTkpo#l IBeph M3 KOMHATHI B 0oJiee XOJIOJHOE IOMEIIeHne
U, IIOMECTHUB CBeUy cHavaJia B HMIKHIOIO, a4 3aTeM B BEPXHIOIO YacTh
IIpoeMa JABepH, OIpeeN HallpaBJeHue IBUKeHUA BO3AyXa B aTUX
MecTax 1 m300pasy ero cTpeKaMy Ha PUCYHKE.

5. Ilo monmyuyeHHBIM pesyJabTaTaM U HN3MEPEHUAM cheaan
BBIBO/JIEI.

3UMOI MBI MHOT'O 9HEPIHUH 3aTpauynBaeM Ha TO, YTOOLI o6orpeTh
Halry kBapTupy. Uem BhIIlle OymeT TeMIepaTypa paguaTOpOB OTO-
IIJIeHuA, TeEM CHJIbHee OHU HarpeBarT CTeHy. BoJIbIlloe KOJIUMuecTBO
TellIa YXOAUT HapyKy. Tak Kak BO3AyX ABJIAeTCA JYUIIUM M30-
JIATOPOM, UeM KUPIINY, TO B KauecTBe M30JAIIMOHHOTO MaTepuaa
MCIIONB3YIOT IIOPUCThIe CTEeHKH, a B OKHe YCTAaHaBJINBAIOT IBOMHLIE
paMmBsl.

Ha xprimrax 7oMoB pasMeIaeTcs TeIlJION30JUPYIOIINI MaTepu-
aj B BHJe I'PaHyJl MM BOJOKOH AJSA IIpeJfoTBPAaIlleHns II0TepPhb Tell-
JIOBOM 9HEPTHH IIYTEM TEILIOIIPOBOJHOCTH.
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ITorepu Temma uepes
Kpeimy — 20-30%

IToTepu Temia uepes
CHCTeMY BeHTHIAANA —
25-35%

IIoTepu Tenaa
yepes CTeHBI —
20-30%

ITorepu Temma
yepes OKHO —
10-20%

ITloTepu Teria yepes Mot

Ha rpyHTe — 5%

C OOMOINLI CXeMBI IIOCUUTAal, CKOJBKO IIPOOEeHTOB TelJa TepdeTrcda
B IIpoIrecce oﬁorpeBa 3qaHud.

OueHBb BayKHO TO, UTO YUeHBIe CO31aJIl MHOT'O HOBBIX IIpeKpac-
HBIX MaTepHUaJIOB ¢ Xopolleil TenaousosAnueit. ODUuH U3 HUX
HUCIIOIB30BAJICA IIPU OOJIMIIOBKE KOPIIyca KOCMUUYECKOT'0 KO-
pabasa «BypaH». 9To INIUTKU Ha KepaMHUYeCKO OCHOBe TOJIIIIH-
Ho#t 10 MM, KOTOpPBIE C OHOW CTOPOHBLI HAarpeTHl A0 TeMIlepaTy-
pe1 100°C, ¢ gpyroii — He HarpeTHI COBCEM.

BHamieiicTpaHe IpOoN3BOACTBY COBPEMEeHHBIX TeIJI0OU30IAI -
OHHBIX MaTepHaJioB yaeasaeTca 6oabiioe BHUManue. Co3aaroT-
cA HOBBIE NMPeANPUATUS, KOTOPhIe BBIMIYCKAIOT 3KOJOTUUECKHT
YUCTYIO TEILTON30JANUOHHYIO IPOAYKIIUIO C UCIIOJIb30BaHUEM
HOBelillTero o00pyIoBaHUA 1 COBPeMeHHEIX TexHoJgorui. Onuu
U3 HUX, 3aBOJI TEILJION30JIAIMOHHBIX MaTepHUaJjioB, PAcIloJ0KeH
B . Temupray Kaparauguackoil obiactu. Bojiee moapobHYIO
UHGOpPMAIUIO O COBPEMEHHOM IIPOM3BOJCTBE 3TOH IPOAYKIIUNA
THI MOJKeIllb Y3HATh U3 AOIMOJHUTEIbHBIX UCTOYHUKOB.
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Ilogymaii, IoueMy UeTOBeK 3aJyMaJics 00 9KOHOMHY TOILIHBA?

J19 BKOHOMHUY TeIlJIOBOI U 3JIeKTPUUEeCKOll SHepruy Ha OBITOBOM YPORBHE
Heo0X0JHUMO:

1. Yrennuts OoOKHA M HapyKHBIe ABepH, OATKOHBI U JIOIMKIIN:
OKJIEUTH TOJICTOM OyMarod MJM JUIIKON JIEHTON, 3aBECUTH OKHA U
0asKOHHBIE IBEPU TOJICTHIMU 3aHaBeCKaMM, HO Tak, YTOOLI OHU He
3aKPBLIBAJIN OTOIIUTENbHEIE IPUOOPEI U He IPENATCTBOBAIN IIUPKY-
JAIWY TeIa.

2. YTenauTh HaPysKHBIE CTeHbI.

3. JomosHUTEeNbHO YKPEIUTh IIPO3PAUYHYIO IIOJHITUJIEHOBYIO
IJIeHKY Ha OKHaX, Co3JaB TeM caMbIM a(h(eKT TPOMHOTO OCTeKJIe-
HHUA WA YCTAHOBUB PAMBI C TPDONHBIM OCTEeKJIEHIEM.

4. 3axkpeITh 00Jiee UeM HAIIOJOBHUHY BEHTUJIAIUOHHBIE OTBED-
CTHUSA B TyaJIeTHOH U BAHHOU KOMHATaX, Ha KYXHe, a TaKXe IBIMOXO0-
OBl ILIOTHOHW O6yMaroil Uiy KapTOHOM (MM ILTACTHKOM), HO TOJBKO
IS XOJIOLHOTO Ilepuoja roja.

5. CHU3UTH pacxof] 3JIeKTPOIHEPIUH Ha OCBellleHre U OBITOBYIO
TEeXHUKY.

Wcnone3ysa PUCYHKH, IPOKOMMEHTHDPY 3TH PeKOMeHJannu (IpUIyMAait
'ﬁ UeTBEPOCTHUIIIHE MU TIPABIUIO).

OGcyAn ¢ OJHOKJIACCHUKAMH IPYTHe BO3MOXKHEIE BAPUAHTEI SKOHOMUM
TeIIOBOM U 3JIeKTPHUecKoil sHepruu. Crenail KiacTep W MPeACTaBEL ero
B KJIacce.

©0
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1. Kakoii mpomecc Ha3LEIBAeTCS TeIlJIONPOBOAHOCTEIO?
@ 2. Kar Uesl0OBeK HCIOJL3YeT CBOICTBO TEILTOMPOBOJHOCTU IS TIPOBeje-
HHS TeIjia B MeCTax CBOEro MOCTOSHHOTO IPOKUBAHUSA ?
3. IIpuBey MpUMepPELI MATEPHAJIOB, XOPOIIO IIPOBOASIINX TeII0, X MaTe-
PUAJIOB, TPOBOJASIINX TEILIO ILIOXO MJIM COBCEM He MPOBOJSIINX ero.
KakuM cmocoboM HCTONMB3YIOTCS WX CBOWCTBA AJISA TEIIOUZ0JSAIIHNI
SKUJBIX TIOMeIIe i ?

@ IlpoexTHasa paGora \

BMmecTe ¢ pomuTensMu cpenail M3 IOAPYUYHBIX CPEICTB Te-
ILIBIN JOMUK JJISI KOIIIKI.

Tebe nompebyromcs:

+ Kopob6ka 13 I1JI0THOI0 KapToHA.

+ Crapellili KOBep WM KOBPOJHH M3 CUHTETHUECKOI'o Mare-
puaua.

+ BogonenpoHunaemas HOACTUIKA (TeIIOM30JAIMOHHBIN
MaTepua).

+ Kueti goia ropaduero cKJIenBaHUA.

+ HosxuEunel.

- JInHelika 1 KapaHIaIIl.

+ Kaetikas nenra (IIINPOKUH CKOTY).

IIponecc m3roroBiIeHUS JOMUKA A KOIIKU CHUMH Ha (OTO
UIu Bugeo. BmecTe ¢ poguTeNnaMH M OQHOKJIACCHUKAMH Opra-

HU3YH IIOXOJ B IPUIOT A4 6e310MHBIX *KUBOTHBIX. [logapu cBoit
JOMUK 0e3J0OMHBIM KOIITKAaM.

9 K cregyroniemMy ypoKy IPUTOTOBL METAJLTHYECK VIO (DOJIETY.
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KAKMMWU CNOCOBAMW YEAOBEK

OBEPETAET CEBSl OT XOAOAA?
(MPAKTUHECKAS PABOTA N26)

Llenb ypoka:
¢ Hay4UTBCS OOBACHATH UCMONb30BaHME NPAKTUYECKMX MeTO-
[0B TeMnoBOV N30ALUMN B 30aHUAX.

B coBpeMeHHBIX yCIOBUAX CYIIECTBEHHO BO3PACTAeT POJIb TEILIO0-
BOHM M30MAIINN KaK (paxTopa, CIroco0CTBYIOIIEro 9KOHOMUHU TOILIUBEA,
a TaksKe 00ecIIeunBaIoNIero HeoOX OAMMBIN TeMIIepaTyPHBIN PesKuM B
M30JIUPYEMEIX CHCTeMaxX ¥ HOPMAaJbHbIE CAHUTAPHO-TUTHeHNYEeCKIe
ycaoBus Tpyaa. [Iponseens Heo6XoAUMBLI pacueT 1 OIpeeuBIINCh
C BAapHMAaHTOM TeIlJIOM30JIAIINY, MOKHO BRIOMpPAaTh ajlbTepPHAaTUBHBIN
BapuaHT, JeJarnlnuil cucteMy 6osiee adypeKTUBHOII.

Il Toro, 4TOOBI SKOHOMUTE TEILIOBYIO U 3JIEKTPUIECK VIO 9Hep-
T'UI0, He0OXOIMMO 3HATh, IIPU KAKUX YCJIOBUAX IIPOUCXOIAT IIOTEPU
SHepruu U KaK MOKHO C IIOMOIIBIO ITPOCTLIX M JOCTYIHEBIX CIIOCO00B
VBEJUUYUTH KOJUUECTBO TEILIOOTAauN 6e3 60IbIINX (pMHAHCOBBIX 3a-
Tpar.

Omnsit 1. CoxpaHeHNe TeILIa ¢ ITOMOIIBIO ITOAPYYHBIX CPEICTB

Tebe nompebyromcea:
— yIIakKoBOYHAaA KOPOOKa OT OLITOBON TeXHHUKHU (JKeslaTeIbHO U3
KapToHAa ¢ ro(pUPOBAHHON IIPOCTOAKOIT);

— anmroMuHNeBas (oJabra uiIn 06epTKU OT IIIOKOoJama
(«30IOTUHK U » );

— TepMOMETD;

— ket IIBA;

— IBYCTOPOHHUM CKOTY (MOHTAYKHBIN/ aBTOMOOUIBHBI).

1. Bameps Temuepatypy Bosayxa B 15—20 cm oT 6arapen. 3amu-
I [TOKa3aTe/lb TeMIIepPaTypsl B TabIuIy.

— ) : : ‘ 2 ‘ |>
TlepBEIi 3aMep TeMIepaTyphI
Bropoii 3aMep TeMmepaTypht

2. Bripesxn n3 Kopobku npamoyroabHuk Ha 7—10 cMm Goablie
pazuaropa.

3. Ha oguy cTopoHy HakjJgell (poJbr'y Tak, YTOOBI He OBLIO 3a30-
poB. ¥ Tebs MOTYIUICA TEILJIOOTPAKAIOIIUI SKPaH.
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Ilomun! PTyTHEIE TAPHI
U caMa PTYTh SBJIFI0TCS
CHJILHO ATOBUTEIMHA!

ITomuu! IIpaBuia TeXHUKHA
OezomacHOCTU Ipu paboTe co
CTeKJIAHHON mocymoii!

YcTaHOBU TeIIOOTpPAasK aIoIIUi
3K paH 3a 6aTapeeil 6JaecTAIIel CTO-
poHoii B KomHaTy. [yia aToro Ha-
KJel KycoukH (2 ¢cM) IBYCTOPOHHE-
ro CKOTYa II0 IIepUMeTPy sKpaHa.
3alUTHBIA CJOH CKOTYa yIajddail
TOJIBKO IIOCJIe TOT'0, KaK 3KpaH 0y-
IleT pasMellleH 3a OaTapeeil.

4. Yepes 30 munyT sameps TeMmiepatypy B 15—20 cm oT 6aTapen.
PesyasTar sanuinm B Tabaumy. Yo TeI 3ameTHn?

Twr y6eguicsa, 4To BO BTOPOM cJydae TeMIlepaTypa HeCKOJIbKO
IIOBBICHJIACE. 9TO IIPOM3OIILIO IIOTOMY, UTO (poJbra oTpaskaerT He
TOJILKO JIYUM CBeTa, HO U TellJioBoe maayuenue. Tero 6aTapen, or-
pakasichk oT ()OJIBI'M, BO3BpAalllaeTcsa oOpaTHO B KOMHATY. A KapToH
He II03BOJIAET CcTeHe 3a OaTapeell HarpeBaThCsA M OTAAaBaTh TEILTO
yIaniLe.

== Omsit 2. Onpeenenne caMbIX YA3BHMBIX MeCT B IIIKOJIe, HIMeEF0-
3 INMX BHICOKUI YPOBEHb TEILIONOTEPH.

IIpoBeau mcciemoBaHne MoMeIleHNH MIKOaLI. He 3a6pIBaii, UTO
ceiuac uaeT yueOHBIHA IIpolecc. 3aX0IU TOJLKO B Te KaOUHeTHI, I'e
He UAYT YpoKu. B Xoute mIKossl Beau ce6sa TUXO.

1. Pacmpe/je;TuTeCk B TPYIIILI TI0 KOJWUECTRY ATasKeil B IIKoJe.

2. Ucmonb3ysa TepMOMeT]p, ONpefiesIuTe MecTa, TAe MPOUCXOAAT Haub0JIb-
IIre IOTePH TeIa.

3. Il GoJiee TOYHOTO OTpefesIeHUS MeCT IIOTepU TeIlla BOCHOIL3YiiTecs
BOIIPOCAMU AHKETEI.

Karue TEI MOKeIIL IPeAI0KUTE PellleHUd 1149 YMeHbIIeHU I TOTePU Tell~
| 1a B TROei mikoje?
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4. ITocne HWCCJIeOBAaHMS CBOLT0 3Ta)ka B KOMaH e 0003HAULTE caMble opo-
OJIeMHEIe 30HEI. I/Isoﬁpasm‘e HUX B IIOCTepe. PH,IIOM OpegyoKH CBOHU HAeHr
II0 UI3BMeHeHHUK) CUTyalluu.

u ITogyMmaii v oTBeTH! Yepez UTO IPOUCXOLAT HAUOOJBINNE IOTEePH TeIljia B
£ 3TaHANA?

Pedaexcurublii sxpaH «[Laroc-MHHYC-HHTEPECHO»

B rpagy «II» — «mrroc» — sanumu Bece, 4TO MOHPABUIOCH HA YPOKE,
mHpopManuo u (GopMel PaboThI, KOTOPHIE BBI3ZBAIU IIOJOKUTEIbHBIE
sMOLUH, TNO0 MOTYT OBITH MOJIE3HBI JJIA JOCTHKEHUA KaKUX-TO Ieell.

B rpagy «M» — «MmuHyC» — 3anIH I BCe, ITO He MOHPABUIOCH HA YPO-
Ke, IIOKAa3aJoCch CKYYHBIM, BbI3BAJIO HETIPUASHD, OCTAJIOCH HEIOHATHBIM,
unn nHQGOPMANNIO, KOTopad oKasajgach HeHY:KHOM, Oecnoie3Holl ¢ Tod-
KU 3pEeHUA PelleH U KU3HeHHbIX CUTYAaI[WIl.

B rpagy «U» — «uHTEpecHO» — BIUIIIK BCe JIOGOUBITHBIE (DAKTHI, O
KOTOPBIX Y3HAJ Ha YPOKe, U U4TOo OBI ellfe X0TeJ0Ch Y3HATH IO JaHHOU ITPo-
GiieMe, BOIIPOCHI K YUUTETIO.

«II» «M» «WU»

AHKETA

1. Bce 1 oxHa uMeroT 11€-
JIBIe CTera?

aa HET

KoMMeHTapun

2. yTeHJIHIOTCﬁ JIJXU OKHAa Ha
3UMYy?

Ia HET

KomMmeHTapuu

3. W3 Kakoro Marepmuana Io-
CTPOEHO 3JaHnue ]]IKOJII:I?

4. Kakaa B IKoJe cucTeMa
OTOILIEHUA?

MecTHaA

IEeHTPATU30BaAHHAA

KomMmeHTapHH
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9. UmeeTca M BO3MOKHOCTH
PeryaupoBaTh TEMIIEPATYPY BO3-
Iyxa B KabmHeTax?

na HeT

KommeHnTapuu

6. CooTBercTByeT JH TeMIIe-
parypa B Kiaaccax Hopme (+18°C
+20°C)?

na HeT

KommenTapuu

7. Vcnonb3ylTcA AU JOTOJ-
HUTEJbHbIE HCTOYHHKHU OTOILIEe-
HUAA?

na HeT
KommenTapuu



NMOYEMY TENAOBOE PACLUUPEHUE ABASETCH
XW3HEHHO BAXHbIM ABAEHUEM?

Llenb ypoka:

¢ HAY4YNTLCA XapakKTepur3oBaTh TEMIOBOE paclnpeHue.

Ansa pocTKeHNs Leny Heob6XoanMo y3HaTh:

¢ 4yeM 0BBACHAETCA CNOCOBHOCTD TeJT 3MEHATL CBOM OOBEM.

YT06El OTKPHITE (MJIAKOH € TYTOil MPUTepPTO# MPOOKOI, peKOMeHAYyeTcs
TOPJLIMIKO (pJIaKOHA HarpeTh. Kak TEI AyMaenls, I0UeMy?

IIpu cTrpouTenbcTBe MHOTUX OOBEKTOB, KOTOPBIE MOTYT IIOA-
BepraThcsa TeMIIepaTyPHLIM U3MeHeHUAM, HeoOXOINMO YUNTEIBATh
TeIlJIOBOe paclliupeHue.

TenxoBsIM pacmimpeHneM Ha3LIBAETCA VBeJUYeHUe JIHeH-
HBIX Pa3zMepOoB TeJia U ero 06beMa, IIPOUCX O AIIee IIPU MOBLI-
IIIeHUU TeMIlepaTyPhl.

IIpu pacimpeHnn Tesa IPOUCXOAUT YBeJINUeHNe ero oobemMa, u
TOBOPSAT 06 00'beMHOM pacUIHpeHUH TeJIa.

O Omsrt 1.
')" -
Tebe nompebyrwomcsa: MeTANNTUYECKUI IIIapUK Ha IlellouKe,

MeTaJIJInYecKoe KOJbIlo (Yepe3 KOTOpoe IIIapuK B X0JOJHOM COCTOM-
HUU cBOOGOTHO IIPOXOINUT), TOPETKA.

ITomun! IIpaBnna
TEeXHUKU 0e30aCHOCTI
npu pabdoTe ¢ oraem!
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MydTy KonbIla HaJeHb Ha CTeP:KeHb IIITATUBA U YCTAHOBU BMe-
CTe ¢ KOJBIIOM Ha HeobxonuMoM ypoBHe. Hax KoabIloM Ha cTepikHe
IITATUBA IIOJBeCh Ha IlelloOUKe IIap.

1. Ilepemerrai Koab10 BBepX. UTO THI HAbIOLaCIIIL?

2. Harpei1 miap mo treMIepaTyphl, KOTOPas BBIIIIEe TeMIIePaTyphl
KOJIbIIA.

3. IlepemecTu miap uepes To ke KoabIio. Yo TeI 3amerua? Iloue-
MY Tak IIPOMCXOMUT?

4. Cpenant BeiBog. IIpmBeau mpuMepbl HMCIIONB30BAHUSA 3TOTO
CBOMICTBA BeIlleCTB UeJIOBEKOM.

Ho uHorga yueHBIX 1 KOHCTPYKTOPOB MHTEpecyeT JTUIIL N3MeHe-
HUe OJHOT'0 pasMepa, HallpuMep, IJUHEL 3KeJe3HOLOPOKHBIX Pelb-
coB. B aToM coyuae roBopsAT o IMHeHHOM pacuupeHnn. KoHCTPyK-
TOPBI aBTOMOOHWJIEll HHTEPeCcYITCS pAacIlIUpeHreM IIOBepPXHOCTH
JHMCTOB MeTajija, IPUMeHAeMbIX IPH IIOCTPONKe MAIIHHBI. 31ech

BOIIPOC CTOUT O HOBEPXHOCTHOM pacCIIMpPeHHH.

O0LACHY ONBITEL.

Omnsit 2.

IIponycTu conumy cxkBo3b MPOOKY (MIM KycOueK MOPKOBH).
ITo o6e cTOpOHBI CIINIILI BOTKHU B IIPOOKY ABe OyJIaBKM, Kak IIOKa-
3aH0 Ha pucyHke. OHH HOJK-
HBI CTOATH OCTPBIMM KOHILA-
MU Ha [JOHBIIIKEe CcTakaHa.
Ha xoHnpBI comirel Hacagu o
MopkoBke. llomyummock uTO-
TO Bpome BecoB. Ilepensu-
rasg MOPKOBKH, IIO CIHIlE IO-
Oelicss, 4YTOOBI CIHIla BcTaJa

TOPU30HTAJIBHO.
ITonyummnocs?
ITocTaBh IO OAHO ILIEUO0 3THUX BECOB 3aKKEHHYIO cBeuy. YTOo ThI
HaOIOmaeIlnn?

Brumanue... Yoepu cBeuy — 1 uepes HEKOTOPOE BpeMs PaBHOBe-
cue BOCCTAHOBUTCH.
Kaxk TeI fymaelns, mouemy?
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@ Kak Pa3beeJVUHUTE /IBa CTaKaHa, BCTaBJIeHHEIe OIHH B ).IPYI‘Oﬁ?

ITomoii gBa cTakama ropsuyeil BOAOH M OCTaBb
UX, YTOOBI OHU «CXBATUJIMUCHL». g Toro, 4roOBI |
X pas’beIUHUTD, B BEPXHUI CTaKaH HaJIell X0J0HOI 1 ,ﬁ
BOJBI, 4 HUKHUN OIIYCTH B MUCKY C ropsadeill BOIOM. '

Korga maumHaeTca IIOHUKeHUe TeMIepaTry- { '
pBI Bo3ayxa (M COOTBETCTBEHHO — BOJBI) OCEHBIO
1 B IIpeI3nMbe, cHauaja IPU TeMIlepaType BBIIIIe
+4°C 6Gonee xonogHas BOJAa C IIOBEPXHOCTH BOJOEMa OIyCKaeTCs
BHU3 (kak Oosee Tsakenas), a Temsas (6osee Jerkas), IOJHIMAETCSA
BBepX — HUeT 00bIUHOe BepPTUKAILHOe IlepeMelnnBanne Boasl. Ilogy-
Mall, Kak Ha3bIBaeTcs aTOT Ipoliecc? ITO OUeHb BaKHO JJIA *KU3HU,
TaK KakK BOJa y AHA KaKOro-JIN00 TUXOTro IIpyAa WK 03epila Bcerga
OemHA KMCJIOPOAOM, U ecyii Obl He IIPOMCXOAWJIO IlepeMelInBaHIA
BOJBI, OOHTaATEIN BOoJoeMa Hauaay Obl 3abIXaThCA OT ero HeXBaTKI.

(

W At BB e, e S . S ol - i A
X4 G
S S\ iy

0cm « T CJIOI IbIa
20 cm
40 cm F1°C
60 cm +2°C

80 cm SISy

Pacmpepesienne TeMIiepaTyp B BooeMe

IToxymaii 1 oTBeTs! HazoBu «+» U «—» 3aMep3aHUT BOJEL.

AHoMalIbHOe MoBejeHle BOObI IIpH 3aMep3aHuu

OOHIM K3 HEIOBTOPHUMEIX CBOMCTB BOALI ABJISETCA ee CIIOo-
COOHOCTEL pacIIUpPATLCA HPH 3aMepsaHUU. Beab Bce BellecTBa
IPU 3aMepP3aHuN, TO eCTh IIPU Mepexojie U3 *KUIKOTO COCTOTHUA
B TBepjoe, CKUMAaWTCA, a BOoJa, HaoOOpoT, pacmupserca. Ee
00BeM IIPHU 3TOM yBeInunBaeTcs Ha 9% .
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@ Omnsrt 3.
Tebe nonadobamcea: mnacTUKoBas OYTHLIKA, Boga, Kpacka (s

@ HarJIATHOCTHU).

1. Haueii B 6yTBLIKY OKpalieHHyio Boay. IlomecTir B MOpo3uib-
HYIO KaMepy (IpuMepHO Ha 6 1acoB, JJIs IIOJHOTO 3aMepP3aHusi).

2. Brrramuy 6yTEIIKY M3 MOPO3UJIBHOI KaMephl. UTo ThI HabI10-
naerrs? O6bacHT peayabsTaT onbiTa. Cresail pUCYHOK.

B saBUCHMOCTH OT cofep:KaHUs B BOJe PA3IMUHBIX IIPUMecell ee
MO’KHO PasfenTh Ha HECKOJIBKO KJIACCOB: IIPECHYIO BOAY, COJNEHYIO
u paccoisl. ITosToMy B 3aBICHMOCTH OT HAJIUYUSA B BoJe IIpUMeceit
MEeHSAI0TCA U ee GU3NUECKUe U XUMUUECKIe CBOMCTBA.

coJieHad BOJa ImpecHas BoJa paccoa
Omnesir 4.

Tebe nornadobamcsa: mpocTas Boja, coJeBoil pacTBop (Boma +
- O) NaCl), munepanrHas Boga.

1. Bozsmu Tpu maacTukoBbie 6yTeIIKE 0,5 7T ¢ YKazaHHBIMU Be-
II[ecTBAMU U IIOCTaBb UX B MOPO3UJILHYIO KaMepy Ha 2 yaca. YTo ThI
Habmomaels? 3alIuIny BEIBOALI B TeTpalb U caesiail (poTOOTUeT.

cqd OUeHbL XOJOAHAA U0 OUueHE ropsAYas efa, OCOOEHHO ecJ OHHU uepe-
AyIOTcsa Apyr 3a ApyroM. OT aToro 2ydbHasd sMajb TpeckaeTcs. YeMm 3To
obnacHgeTca?

@ ITogymait m oTBeTn! Yamie Bcero IpUUMHAMHU IIOpPUM 3YOOB ABISeET-

B MopaX 1 HEITPOTOYHBIX O3epax M3-3a coJeprKaHua IpuMeceit
mpollecc 3aMep3aHusd 3aMe/[JIAeTCs.

Ha mopax CesepHoro mosyimapus obpasyercs OoJbIlle JbIa,
yeM Ha Mopax FOKHOTO, BCIeACTBHE TOI'O, UTO IIepBble Oojee
OKPY’KeHBI MaTepUKaMU U OCTPOBaAMH U TOJIYUAIOT 6OIbIllee KO-
JIMYUECTBO ITPECHO PeYHOH BOIEL.
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poOJeMEL.

PaccmoTpu pororpaduu 1 00LICHA DPUUNHEI. [IpeImoKy CBOU pelleHu S

Mge1 3HaeM, 4TO 3KesesHblil cTep:keHsb gauuHoi 300 M npu Harpe-
BaHUM ero Ha OAUH rpaayc yaJuHsercd Ha 3 MMm. [Ipubamusurenn-
HO Ha CTOJBKO »Ke JOJIKHAa BO3pacTaTh 1 BEICOTa Jii(esreBoi GalrHm
IIpU MOBBIIIIEHNHN TeMIlepaTyphbl Ha 1 rpagye. B Temnyio colHeuHyIO
IOroAY sKeJle3HbIll MaTepuas GalllHl Mo:keT Harperbcs B Ilapmxe
1o +40°C, a B X0JOQHBIN JOKIINBLIN JeHL ero TeMIlepaTypa IiafaeT
o +10°C, a aumoro go 0°C, gaxxe no — 10°C. Kak Bugum, konebanus
TeMIepaTypsl goxoaaT mo 40 u Gosee rpagycoB. 3HAUMT, BBICOTA

SiipereBO GAIITHI MOKET KoJe-
barbca Ha 3 -+ 40 = 120 MM, nin
Ha 12 cm. UTak, B :KapKuil IeHb
BBIcOTa JM(eseBol GAIIHI yBe-
auumBaercs Ha 12 cu.

Eciu temepn Tebsa cmpocsar,
KakoBa BBIcOTa JiideseBoi
famIHm, TO IpeskJe 4eM OTBe-
™uTh: «300 MeTpoB», THI, Bepo-
ATHO, IIOMHTepecyelnbcsa: «B
KAaKyI0 IOTOAY — XOJOIHYIO NN
TEILIYIO? » .

Bens BeICOTA CTONIBE OrpoM-
HOI'O JKeJIe3HOI'0 COOPY:KeHNA
He MOKeT OBITH OIMHAKOBOM
IIpU pa3HoOl TeMIIlepaTrype.
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Bée yuebHuKATK ’a el AT Z
T

@ 1. 910 cayummoces B 1199 rogy B mMajgeHbKOM 0OaBapcKoM
ropogke MHroneiuragre. 3uMa B 3TOM I'ofy ObLIa OUEeHb CY-
poBasi, IOJOOHON He MOIJIM IIPUIIOMHHUTEL Jaske caMble JpeB-
Hue crapusl. Ilo ciooBaM JseTommcIia, «KaMHU TPECKAJUCh
OT MOpoO3a, U JUKHe 3BePH BhLIOerajIu u3 CBOUX JIECHBIX TPY-
1106, 4YTOGBI COrpeThCA OKOJO UYeJOBEUECKOrO IKUIbSI».

A.U. Kynpun. Ilanau.

] Hoqemy KaMHHU TPpeCKaJIUCh OT Moposa?

2. Ilocyma, m3roToBeHHas M3 KBaplia, BRIJEP:KUBaEeT pPe3Kue
M3MeHeHUs TeMrepaTypsl. PackaleHHBIN KBapIleBBINA CTAKAH MOYK-
Ho 06e3 Bpejia A5 HETo OIIYCTUTEL B XOJOAHYIO BoAy. YeM o0bACHSET-
csd TaKkoe CBOICTBO KBapia?

3. Ilouemy mpu Kiaafke KUPIUYHBIX IIeUell AJA CKpeIIeHUsA
KUPIHUYEHA HCIOJL3YIOT IVIMHAHBIN pPacTBOp, a He, HaIpuUMep, Iie-
MEHTHBIH (X0Ts1 OH 6oJiee TBepABIi)?

4. Ilouemy IpH CTPOUTENIBCTBE CTAJBHOTO MOCTa Uepes PEKYy B
ropofie ¢ KOHTUHEHTAJIbHBIM KJINMAaTOM, HEOOXOJUMO YUUTHIBATH
Imepernajgbl TEMIIEPATYPHI B TeUeHUe Troa?

CocTaBhb ¥ 3alIUIIXA He MeHee 3 « TOHKHUX » 1 He MeHee 2 «TOJICTEHIX » BOIIPO-
COB I10 U3YUEHHOH TeMe. 3ajaii X CBOUM OTHOKJIACCHUKAM.

LA =Y | | R \LE S S v T e Y e
b “«h Y Y
(. Il \ -

Boupocsl, Tpedyiomue Bonpocsl, Tpedyionue pasMbIILIeH!s, IPUBIeYe-

O/{HOCJIOBHOI'O OTBETA. HUS JOMOJTHUTENBHBIX 3HAHUM, YMEHUS aHATIU3U=
Kro? POBAaTh,

Yro? IaiiTe Tpu 00BACHEHUS, II0YEMY. .. 7

Korpa? O6BscunTe, IOYEMY. .. ?

Kaxk 3Bars ... ? ITouemy BBI fymaeTe ...?

Beuo num ., ? ITouemy BEI cumuTaere ...?

B yem pasnuyue ... 7
IIpeanonoxure, 4o OyAeT, eciu ...7
Yro, ecan ...?

Moxer ...?

Byger ...7

Mor au ...?

CorJiacHBI JIX BBI ... 7

Bepso sn ... ?
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§ 48 KAK MPOUCXOAUT BBAUMOIPEBPALLEHUE
- SHEPTUA?

Llenb ypoka:

¢ HAy4YuTbC MPUBOOUTL MPUMEPbl B3auUMOMpeBpaLLleHns
3Heprun.

Ans pocTnxxeHus Lenn HeobxoaMMo y3HaTb:

¢ Kaknm 06pa3zoM MPOUCXOAMUT B3aMMOMpeBpaLleHne SHep-
rv U3 OHOIo BMAA B APYrOWn.

{ .- Yro mpousoiifieT, ecau CMeIIaTEL TOPAUYIO BOAY ¢ XodoaHoi? O6nacHU,
¥ KaK TPOHUCXONUT HATPeBaHNe KOMHATEI IPHO0PAME OTOILTEHHUS.

U menro snepeus, a ne 0envzu cmamnem
Mmepoil 602amcmea uen08euecman
8 baudcaiiwue decamunemus.
K. Yaum
L7151 TOTO, UTOOBI IOCTPOUTE KAK0M-I00 00'beKT, YeJTOBEKY IIPH-
XOAUTCA TPATUTEL HA 3TO MHOTO cui u aHepruu. Hanpumep, Kenpu-
ckuii cobop arogu Bozsoguau 800 Jer!
SHeprus MO3BOJIAET COBEPIIATh JI00YI0 paboTy, HO IIOJIb30BaTh-
¢S er0 HaJl0 0OYeHb yMeo!
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DHeprud MUINK OIPeBpa-  DHEPrud SJeKTPHUECTBA OJHEPrus TeKYImeil BoIbI
THITACE B TEILJIO UeJ0Be-  IPeBPATHIACE B SHEPTHI0  MPEBPATUIACEH B DHEP-
YECKOTO Tesa IBUKCHAS THUI0 ATeKTPHUECTBA

TlocmoTrpn Ha KapTHHKHU. OTBeTh, U3 KAKOT'0 BH1a B KAKO IIpeBpalaeTcs
u sHeprua? OTBeT 3alUIIn.

Ecnu smeprus He mcuesaeT, a mpeBpalaeTcsa U3 OZHON (POPMBI
B IPYI'VIO, 3HAUHUT, MOKHO BCIO "KHN3Hb UCIOJb30BaThL ONHY U TY 3Ke
b6arapeiiry? K cosxaneHuro, Henb3s.

Jlrogu nzgaBHa XoTenn N300pecTH BeUHBIN IBUraTelb, KOTOPBIIT
He TpeboBaJ ObI 3aIpaBKU roprouuM. Ho yueHbIe yCTaHOBUIIN CIeaY-
IOIllee IIPaBUJIO. JHEPTUs, IIpeBpalasich U3 OTHOH (pOPMEI B IPYIVIO,
PaHO WUJIU IIO3THO IIePeXOJUT B TEILTO. A TeIIo XOTSA U He hcue3aeT
COBCEM, HO paccenBaeTcs B IIPOCTPaHCTBe.

Ecan uailHUK IIOCTOSAHHO He ITOJOrPeBaTh, TO OH OCTHIHET. [lyis
TOr'0o 4YTOOBI €TI0 CHOBA HAr'PeTh, IPUXOANUTCS BKJIKUYATE IIJIATY, pac-
XOAYs IIPU 5TOM 9HEPI'HUIO ra3a 1 3JIeKTPUYeCcTBa.
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N Semina Toske MOKET TepsTh TeILJIO U OCTBHIBATh. A Ha OCTBIB-
IIell ITaHeTe cTaHeT Tak ke XO0JOLHO, Kak B KocMoce. Kak MbI 6y-
JeM TorJa KUThH?

ConHule — rIaBHBII HCTOYHHE SHEPTHMH [JJA 3eMHOTO IIapa u
Kaxxgoro us Hac! CotHeuHBIe JIyUH HecyT OllpeeJIeHHBINA 3aI1ac 9Hep-
run. [Tagas Ha moBepXHOCTH 3eMJIN, JYUM HAaIPeBaKOT ee. JHEePrus
COJTHEeUHBIX JIyuell IpeBpalllaeTcs BO BHYTPEHHIOK 3HEePIUI0 IIOYBEI
U TeJl, HaX OAIIMXCA Ha IIOBEPX HOCTU 3eMJIN.

IIpounTaii MHEGOPMAIUIO O TePeIBIKeHIN COMHEUHON SHePTUHU U cXeMa-
THUECKH N300pasu ee IepeMereHue.

PacTeHnsa nucTbAMHU MOTIVIOMIAIOT COJHEUHYIO 2HEPTUI0 U IIpe-
BpAIllalOT ee BO BHYTPEHHIO SHePTHUI0 MUTATeJIbHEIX BelrecTB. []as
IIPOILECCOB KMU3HeJeATeIbHOCTH Heo0XoAUMa BHYTPeHHAS dSHEePrus
MUTATEeJbHBIX BeIl[eCTB, KOTOPYIO HCIIOJL3VIOT BCe KHBBIEe CYIIe-
cTBa Ha 3eM.JIe.

Sueprus CoJsHIla yyacTByeT M B TAKOM BasKHOM IIpollecce, Kak
Kpyzoeopom 600vt. HarpeBass BOJ0oeMEbIl, COJIHEUHAS HEPI'UsA 3aCTaB-
JsIeT BOAY MCIapAThCH, a IIOTOM OXJIaXK JaThcs B 00JIaKax U BLIIALATh
BHU3. Ho mouemy ke Boja He ocTaeTcs B obJiakax, a BeIIIagaeT obpar-
HO Ha 3eMJII0 B BUJe OCaIKO0B?

KpyroeopoT BoJEI B IPUpPOJIE
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Béé'yuebHuki!

1

PaccMOTPM BO3MOMKHOCTH TIPUMeHEHWS 3aKOHA COXPAaHeHHUST SHEPrUu
'ﬁ B OMOJIOTHH U clefiaii BEIBOS.

JHepruda ComHIa DHeprus, HaxoAdIasacs B Bel[ecTBe
pacTeHnit

Pacxop sHepruu Ha UTPEI AeTei DHeprud, UMeIaacd B MOJIOKe

’ﬁ 1. Haiigu cioBo snepzus B ToaroBoMm cioBape. CKOJBKO pasiMUHEIX
3HaueHUH npuBoguTcA? O6cyau ux B mape.
2. O6cyau cuTyanuio B rpynmne. OTBeTH Ha BOIPOCHI.

I Boe rpysunkoB paborarT Ha cTpoiike. OHU MOTHUMAIOT KUP-
Iu4Yy Ha BTOpoH sTask. OAUH M3 HUX MO’KET HOCUTH II0 JECATKY
KUPIU4Yel, a APyroil — TOJBKO IIO ABa KUpIHUUYa. ¥ Kaxkoro pabto-
yero Oosbire sHeprun? Kakoil pabounii MosKeT BBIIIOJHUTL 00JIb-
mee KoauuecTBO paboTer? CMOrYT JM OHU BBIIOJHATE 3Ty paboTy
ponro? ITouemy? Kak 9T0 06bACHUTE ¢ TOUKHU 3PEHUA COXPaHEeHNA
U B3aumMoIIpeBpalleHus sHeprun? Yro Heobxomammo Gyger mpej-
MIPUHATE TPY3YNKAaM, YTOOBI MX SHEPTUA BOCIIOJHUIACE?
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CocTaBEb TeCT U3 TPeX BOIIPOCOR II0 M3YUeHHO TeMe /I CBOMX OJHOKJIAC-
CHUKOB. Bompock! popmynupyii uetko. [Ipuaymaii He MeHee TpeX BapuaH-
TOB OTBETOB HA KAXK/LII 3 HUX.

1. MoskeT 11 sHeprud nucuye3aTb?

2. Kakoll 3aK0H sHeprun HyKHO 3HAThL?

3. Kak TuI gymaelils, MOKHO JIM Ha TPeX CIUUYKAaX CBAPUTH 00JIb-
myro kactproiaw cyna? [louemy?

4. MoXHO NI C)Keub B IIeUKe OOJIBINIYVIO OXAaIIKy II0JeHBLEB
Tak, YTOOBI TeMIIepaTypa BO3[AyXa B KOMHATe He yBelnuuaach (He
nmoeeicuaack)? Kaxoe IIpaBMIO IIpeBpallleHUs SHEPrUU HYKHO
BCIIOMHUTE?
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W) BE3 ABVKEHMS HET XKM3HU?

Llenb ypoka:

¢ HAy4yuTbCA NPUBOAUTL MPUMEPbl U OBBLACHATL 3HaYeHue
[OBVXEHUS B XXVBOW U HEXMBOW Npupode.

Ans nocTmxeHus uenm HeobXoauMo y3HaTb:

¢ 4TO Ha3bIBaETCA MeXaHUYeCKUM [BUXEeHUEM.

TIpe/ICTABJIeHHEIe M300PAMKeHNA Ha 2 TPYIIEL: «Teja KUBOH IPUPOJLI»,

BemoMHN, UTO ABAAETCS TeJAMU KUBOW W HEXHWBOI mpupomsl. Pazmenu
«TeNa HeXKHUBOH ITPUPOILI» .

IlocMoTpu Ha KapTHHKU U OTBETH HA BOIIPOC:
Y BCeX 3THUX Texn?
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9 Mexaandeckoe ABHKEeHHe — HM3MeHeHINe IIOJOXKeHNdA Tejia
B IIPOCTPaHCTBE OTHOCHUTEJBHO APYI'UX TeJl.

CremoBaTeslbHO, UTOOLI TOBOPUTE O TOM, ABHKeTCA UM He ABU-
JKeTcs TeJlo, MBI JOJYKHBI OTBETUTH Ha BOIIPOC: U3MEHAETCA JIU ero
ITOJIOKEeHNe OTHOCUTENIBHO IPYIUX OKPY K AOIINX ero Te?

IIpounTaii CKasKy U OTBeTEL Ha BOIIPOCEL.

JlaBHBIM-TaBHO, B Te BpeMeHa, KOrjga AepeBbA OBLIN OOJIBIIIN-
MU, KOT/Ia ’KHUBBLIe 00Jlaka MOTJIM HAMEKHYTh HaM O BeJHKUX Tau-
Hax Bcemennoi, »xua ga 6611 kamenb. Ero raxk u 3panu — KameHb.
Jleskar oH Ha gopore, TAHYBIIelcAa u3 ropoga N B HenaBeJaHHLIE
garbHHue ganu. Xopoio skuinock Kamuio. Ero Bce mobunm, u myT-
HUKUW, YaCTO OCTAHABJIUBAIOIIIECA BO3JIe Hero Ha IIPUBAaJI, 1 YKUBOT-
HbIe, KOTOPBLIX OH IPATAJ OT OXOTHUKOB 32 CBOUM MOIITHBIM TEJOM.
IITunel mesnn 41 Hero CBOM IIECHU, COJIHILE I'PeJio HeKHBIMU Jyua-
MU, a KOrJa HauMHAaJI0O COBCeM IIPHUIeKaTh, 3a00TIMBBIA BETEPOK
o6ayBaJ ero IpoxJaalHLIMU IIOTOKAMHI BO3AyXa. XOPOIII0, XOPOIIIo,
na He coBceM. Ouenp mpobun Kamenp meurars. OH OpuUAyMBIBaJ
I cebsa MPUKIIOUEeHNA, MeUTaJ 0 TOM, KaK CMOKeT IBUTAThCH, 1
OUeHb OropuaJsics, BO3Bpallasich K PeaJbHOCTH, B KOTOPO! ABUIaTh-
¢ He MOT, U JaJbHUe JaJId OCTaBAJINCh TOJMBKO B MeuTax. C KakIbIM
nHeM B MeuThl KaMHA Bece 60IbIIe 1 00JIbIIIe 3aKPalbIBATNCH MBICJII
0 0e3BICXOJHOCTHU IIOJIOKEHUI, O CBOell 6eCIIOMOII[HOCTH 1 HEHY K-
HocTHu. [leHs oTo fusa Kamennb cranoBuica Bce TeMHee 1 TeMHee. Ha
IyIlle CTAHOBUJIOCH BCe XY3Ke U XyKe. A oTHa Kbl OH Jaske ILTaKaJl.
T'opeko-ropsko. Ilnakan, koHeuHO, ke He cam Kamens. He6o pous-
JIO HA HeTro TAMKeJble MOKpPhIe Karmuau goxkaa. Ouu crexkann mo Kawm-
HIO, ¥ OH IIPEeACTaBJAI... IIPeJACTABIA, BKJIAABIBAST B CBOM MBICJII
BCIO IVIIY.

— ITouemy? Hy mouemy KH3HBL Tak HeclIpaBeIiuBa? — COKPY-
manaca Kamens. — Bce ymeroT gBurarbcs: pelOKHU ILIaBalOT, ITHUYKK
JIeTaloT, KUBOTHEIe 0erarT, AepeBbsa KavyarOTCd U3 CTOPOHLI B CTO-
POHY, UX KOPHU ABHXKYTCA B 3eMJIe, BETED JIeTaeT 110 BceMy MUPY, 1
Iaske COJHBIIIIKO, €TI0 IVUUKHU TaK OLICTPHBI U IIPOBOPHEI. Bee ymeroT,
BCe, KpoMe MeHs.
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KaMmHIO BHOBB XOTeJIOCh 3alljlakaTh, HO JOKAb 3aKOHUYMUJICH, U
BBITVISSHYJIO COJIHILE.

ITo mopore nmpsaAMo K KaMHIO IleJ IyTHHK. KaMeHb yacTo BHAET
ero Ha 3TOH Jopore. ITo OBIT OPOAAUNE CKa3WTeJNb, OH YacTO pac-
CKAa3bIBaJ KAMHIO, KaK CTapoMy J00poOMy 3HAKOMOMY, O CBOUX IIyTe-
IIecTBUAX, 1 KaMeHB IIpeicTaBIAJ, UTO I CAM yUacTBOBAJ BO BCeX
moxopgax.

— 3npascTByii, Kamenb, — monpusercTtBoBaJy IlyTHUK, mogxoaa
oamoke.

— 31paBCcTBYH, 3PpaBCTBYH, — 3akpuuan KaMeHb, HO UeJIOBEeK He
VCJIBIIIAJ ero, BeJb JIIN He YMEIOT CALIIIATh KaMHH.

IIyTHUK cen pAgoM, 00IOKOTUBIINCE HA JePeBo.

— Kax g zaBuaymo Tebe, MO cTapblil BePHBINA APYT, — B3JOXHYJI
OH.

Kamenn yaueuics, Ho mpomosruan. Y TonbKo cefiuac o yBUAeI,
YTO JHUIO0 CTPAHHMKA CHUJILHO M3MeHMJIoch. Ha Imexkax IosBUJINCH
MOPIIUHBI, 1 Ha JIOY, U B YTOJKaX IJas.

«YTO IPOMBOIILIIO C UeJIOBEKOM, II0UeMy OH Tak IIOTPecKayica?»
— [IOAYMAJ KaMeHb.

— A g zaBuzayio Tebe, — B3LOXHYJ O CBOEM KaMeHb.

U, o uypo... uesmoBek yceasiian ero. IIlyTHUK 4yTh B3APOTHYJI OT
HeOoKUJaHHOCTH:

— Mue? — yauBMiICs OH.

— Ha, — menayn Kamenn, Toske He 40 KOHIIA Beps, YTO HaAKO-
HeIl-TO XOTh KTO-TO er'o YCJIbIIIAJ.

Ho Ilytaux casiman. Kameub pacckaszas eMy 0 CBOUX MeuTax U
0 TOM, uTO GOJIBIIIe BCEro Ha cBeTe XoTelochk KaMHIO ABUraThCA.

Ckasurenp Ha MHHYTY 3aZyMaJjicsd, a IIOTOM YJIBIOHYJCA U1 CKa-
3aJI:

— Tur gBUraemnbCs, TOJBKO caM He 3aMedaelllb 3TOro.

— Kax sxe rak... — yousmica KaMmeHb myIie mpesxHero.

— IToMHUIIE, THI 3aKPBEIBAJ CBOUM TEJIOM TPYCINBOIO 3alUMIII-
Ky, 6erymiero ot oxoTHuka? — crupocua IlyTHuK.

—Ia, Ho...

— Ilogymaii, Begb He OBLIO 3aiina Bosjae Tebsa Bcerga. Korga ou
OPUOIMKAJICA, TO ABUTAJICA II0 OTHOIIIEHNIO K Tebe, a ThI ABUTAJICA
II0 OTHOIIIEHUIO K HeMy. Tax?

— Brixogur, uTo TaK, — cMyIlleHHO B3LoXxHyJ1 KaMeHb, HO UTO-TO
YCKOJIB3aJIO OT ero IIOHNMAaHU .
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— A Korga uger HOKIb, — IMPOLOJKAJ paccys:kaaTh IIyTHUK, —
KAaIlIu IPpUOIMKAIOTCA K Tebe, a ThI K HUM. JTO 3Ke ToKe IBHKeHNe.
A ecsii B 3TOT MOMEHT IIOCMOTPETh BBEPX, TO MOYKHO IPEICTABUTD,
YTO He KAIlJIA IIagarT Ha TebA, a ThI JIeTHIbL BBePX, K HUM, B Hebo.
A kakas pasHUIlA, €CJU BBl BCe PABHO JBHKeTeCh OTHOCUTEJHLHO

APYT Apyra.

— Ho kax ke myTerntectBusa? — pooko cupocua Kamens.

IlyTHuK yaBIGHYICA, HO B 9TOH VIBIOKe ObIJIa CKPBITA IIeYallb.

— A uro nyrentectBua? Haxoasace 3meck, Thl 3HAEITHL MHOT'O 60JIB-
e, ueM . CKOJBbKO JIeT, CKOJIBLKO BEKOB ThI CJIYIIAelllb NCTOPUI O
PasHBIX CTpaHaX OT OCTAHABIMBAIOIIUXCA Ha IIpUBaJ Jiogeii. Bee
N3MeHsAeTCs BOKPYI TeOs: JIIOAU, IIPUPoaa, UCTOPUM. ThI IIPOKIIT
yoKe ThICAYY MOUX *KU3HEH, Thl 3HaeIllb CTOJIbKO BCero HHTEPECHOTO,
HO He BUUIIIL HHTEPECHOE PALOM.

IIyTHUK B3GOXHYJI, ellle HEMHOT'O IIOCHAe] BO3Jie KaMHS U IIOIIIeJT
cBoeili foporoii. KamMeHb X0OTeJ CIIPOCUTE YeJIOBeKa ellle 0 YeM-TO, HO
TOT yKe He cablat ero. HemMHoro mogymas 1 UTo-To AJisd cebsa pe-
IIIUB, HaBepPHAKAa UYTO-TO Xopoliee, KamMeHb 001erieHHO B3JOXHY JI:

— f pBUrarcsk...

@ O6cy:xnenne

1. O uem meuran Kamenn?

2. Kaxk geuraerca Kamenn?

3. Kak ThI IOHAJ IIOHATHAE «OTHOCUTEIHLHO» ?

4. IlpuBenu mpuMepsl, KaK ellle MOKeT IIepeMellaThbCsad KaMeHb?

5. Kakue ere nmpuMepsl MeXaHNUYECKOI'O IBHKEHNUS N3 CKa3KH
TBI MOKEIIb IIPUBECTH ?

6. Pasmenu BEIOpaHHBIe IIPUMEPhI MeXaHNYeCKOro IBUKeHNA 13
CKa3KM Ha JBe I'PYIINLL: IBUKEHUS B *KUBOI IIPUPOJe U ABUKeHNe
B He;KMBOU Ipupoje. SAIHUIIN 1X.

(H.I'. Pozo3una )

|

7. OzaryiaBb CKa3Ky.
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Bee yuebHuKkAKEEE: AL ATe
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ﬁ Hcmonnaysa cBoU JTeTHHE HAOTIONeHNUS, IPUBEIN TPUMePEl MeXaHHUeCKO-
= T0 IBUIKEHHS B JKUBOI IpHpoe.

Hepskach 3a pyuYKy ABEepPHU, HECKOJIBKO pPa3 3aKPOH U OTKPOH ee.
MoskHO 111 B TaHHOM CJIydae TOBOPUTH O MEXaHUYECKOM ABUKEeHUH 7
ITouemy? OTBeT 06CY AU C OMHOKJIACCHUKAMM.

-
@ IIpoBenu HaOMOIeHUA B KIacce:

— OJMH y4YallluiicA CIOKOMHO CHUIUT 3a IIapToil, cayllas oobsac-
HeHNe YUNTeJs;

— BTOPOM 3aIlMCLIBAET IIJIaH 00'bSICHEeHUS VUNTENSI B TeTPaIu;

— TPeTHil YUeHUK BBIIIEeJN K JOCKEe OTBeUaTh Ha BOIIPOC YUUTEJIS.

HasoBu gemxyimecsa Temna. OTHOCUTENBRHO KaKUX JIPYTUX TeJ
OHMU IBUKYTCA?

T

Benepa \ \\ '

R

 Meprypuii

B cocraB ConHeuHOll cucTeMbl BXOOAT BoceMb maHeT. OHu
obpamarorcsa Bokpyr ConHna mo cBouM opburam. ITO ILJTaHETHI:
Meprypuit (Bonman wmam Kimi IIlonman), Benepa (Illonnmam),
3emasi, Mapc (Ampipakait nunm Kwiswin sxyaneis), FOnurep (Ecek-
keipran), Catypu (Korpipkait), Ypau, Henryu. HepoopyskeHHEIM
IJI1a30M MOYKHO YBHUJETh Bcero nATh muaxer: Mepkypuii, Benepy,
Mapec, FOrmurep u CatypH.
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.ﬁ ITogymaii m orBeTs! MOXHO JM CKazaTh, UTO MIKOJA, HAXOAAIascs Ha
» 3eMie, gepuxeTca? OTBeT HOSICHH.
Kakaa uz mnanget CosHeUHOI CICTeMEI IBUKeTcd OLICTPee BceX, a Kakad —
MeJieHHee ?
ITogyMmaii, kakoe 3HaUeHKe UMeeT IBUKEeHNe B He)KUBOU Ipupoje.
Crenail puCYHKHU WJIA HAITUININ HECKOJBKO CIIOBOCOUETAHUIA.

S3HaueHNe JBU/KEeHH A B ‘KUBOH H HeJKHBOM IIpHpoJe

!

OJd KOUeBOK H IIepejieTOB OJId cllaCeHMd OT BparoB

1. [laii ontpegeeHye MOHATUA «MeXaHUUECKOe IBUKEHME » .

2. IIpuseau npuMepsl OTHOCUTEILHOCTH ABUKEHUS.

3. Onpegenu cBoe ABU)KEHUE OTHOCUTEIBHO OKPYKAIOIIUX Tebs
IIpeIMeTOB.

4. KaxoBo 3HaueHNe ABUKEHUA B JKMBOU 1 HeXKUBOU mIpupoae?

Haitgu OpHUMepEl MeXaHUUeCKOI'o IBMXKeHHUA:

a) HabIrgasa qoMa paboTy OBITOBOM TeX HUKU;

0) mpocMaTpuBas TeJyelepenady;

B) 3aHUMAasch (PUIMUECKUMHU YIPAKHEHUAMU UJIN BBITIOJHAS
pabory 1o oMy,

I') Habaromas 3a JOMAITHIMI YKUBOTHBIMU.

3anuiny B TeTpagy ABa-TPU IIprMepa.

Hanuinu ckaszky o MeXaHWUeCKOM ABHKeHUH WX BLIOepU OPUMepHl Me-
XaHWYECKOTI'0 JBUXKeHU I U3 JII000M Ka2aXCKO HapOJHOH CKRa3Ku.

95



TR A G —
L

Camoounenka «/lepeBo pocra»
s

Bri6epu Toro uesoBeuka, KOTOPBIHA OOJIbIIIe BCEro IMOAXOIUT
Tebe I10 UTOraM 2TOT0 YPOKA.

Ecau e mobpascsa o0 BepIIMHEI 3HAHUI Ha 3TOM YPOKe, 3a-
Kpach 4eJIoOBeUKa Ha BepIlInHe JepesBa. Eciu y Tebs ellje ecTh He-
KOTOPBIE BOIIPOCHI II0 TeMe YPOKa — BLIOepH YeloBeuKa, CTpeMs-
mierocs K Bepiunze. Eciiu THI He YCBOWMJI 3TOT MaTepuaJ, 3aKkpach
yesoBeuka Ha 3eMie. [IpoBequ amanua ceoeii paborel. Uro Tebe
Heo0XOAMMO JoMa IIOBTOPHUTL, YTOOBI AOOPATHCA O BEPIINHBI

3HaAHUN? % %
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!H " ‘ "ﬁ-ﬁ‘r
\ A
[

wis,
i,

@
O/ 7
-
N =
Y, ; \) R Ny iz
Ay, ‘

96



e ydeOHukn KazaxcraHa mwmte Ha cantax OKULYK.COM n OKULYK.KZ

Lenb ypoka:

¢ Hay4uTbCA MCCNefoBaTb OCODEHHOCTU Pa3NNYHbLIX BUOOB
CKeJIeTOB XMBOTHbIX.

OAns [OCTMKEHUS Lenmn Heo6XoaAuMO y3HaTb:

¢ pOJfib N PYHKLMWN OMOPHO-ABUraTesiIbHOro anrnapara y Xu-
BOTHbIX.

OIIOPHO-ABUTATEIb-

o CKeJeT peraar
HBIN allrraparT :

HOCMOTPH Ha KAPTHUHKHU U OTBEeTh, UTO MeXX Ay HUMU obmgero?

.
=

Q7
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Prruar — 570 mpocTelmnii MeXaHU3M, IT03BOJIAONIAN MeHb-
IIeil CUJI0OH YPaBHOBECUTE OOJBIIIYIO.

s 7

OnopHo-ABUraTeILHBIN amapaT obecrieunBaeT mepeaBUsKe-
HIe U COX PaHeHMe IIOJOKeHNA Tella JKIBOTHOT'O B IPOCTPaH-
cTBe, 00pasyeT BHEIITHIO (DOPMY Tesla U yIacTBYeT B OOMeH-
HBIX IIpolleccax.

YcIoBHO ONOPHO-ABUTATENbHEIN ammapar pasfessioT Ha Iac-
CHUBHYIO U aKTHUBHYIO yacTH. K maccMBHOM 4aCTH OTHOCAT KOCTU U
UX COeIUHEHUA. AKTHBHYIO YaCTh COCTABIAIOT CKeJIeTHBIE MBIIIIIIbI
M UX BCIIOMOTaTeJbHBIE IIPUCIIOCOOJIeHN, Oaarogapsa COKpallieHn-
AM KOTOPBIX IIPUBOAATCA B ABUKEHIEe KOCTH CKeJleTa.

B ckemere sKMBOTHBIX 1 UeJIOBEKA BCe KOCTH, NMEIOIIIie HeKOTO-
PyI0 cBOOOAY ABUKEHUS, BBITOJIHAIOT PoJb peuaros. Hampumep, y
YeIoBeKa — KOCTH KOHEUHOCTel, HIKHAA YeTI0CTh, Yepel, (aaaH-
'l TAJBIEB.

CymiecTByer IIOCJIOBHUILA:
«[IBu:xenme — sxusHb» . OHA LMe-
eT LeJbld pAjn obbiacHeHui. Kak
ee moHMMaellb TeI? Bce sKuBBHIe
OpPraHmM3Mbl COBEPIIAIT IBHUKe-
Husa. Ber, xognba, JazaHbe, II0-
JeT — BCe 3TO paszHooOpasHLIe
cIocoObl  ABUKEHHA, KOTOPEIe
ABAAIOTCA IIPOABJIEHUEM KN3-
HeledTeJIbHOCTH, CIIOCOOHOCTEen
U 31eCh OOJBIIIAs POJIb OTBOAUTCS
ckeseTy. C IOMOIIIBIO ABUKEeHIHA
SKUBBbIe OPraHM3MBI HIIYT U 3a-
XBaTBHIBAIOT IIHUINY, HAIaAar0T Ha
IPOTUBHUKA WM 3alUIIAIOTCS
OT HamajgarmIero. y TeILJIOKPOB-
HBIX >KVMBOTHBIX, K KOTOPBIM OT-
HOCHTCS U YeJIOBEeK, alllapar JBHKeHns obeceunBaeT coXpaHeHne
IIOCTOAHHOM TeMIIepaTyphl Teja.

Kag Tl gyMaelnn, TAe UelOBeK B IOBCEIHEBHON JKM3HU HCIONBL3YeT

TAKOU IIPOCTOI MeXaHU3M, KaK peluar?
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OCHOBy MacCUBHOM YacTH alrrrapara IBUKeHHNA COCTaBJIAeT CKe-

JieT.

Creer — 3T0 coeJUHEHHBIE B OIIPeleIeHHOM MOPAJIKe KOCTH,
‘ 9 KOTOpBIe 00pas3yroT TBePABII KapKac (0OCTOB) TeJia JKMBOTHOIO.

CreJeT KOIIKH

TMOACHHUHEIE TpPyHLIE oceBoi aTJaHT
Kpggggg;i':: TIO3BOHKH M03ROHKH TIO3BOHOK
uepen
meiigbe pe
TMO3BOHKH
TJIa3HUIE]

XBOCTOBEIE
IIO3BOHEH
JomaTka

KOCTB — () é A\ : I1eueBas KOCTh
AL

MaJiobepresas

KOCTB JydeBad KOCThH

Sonpniag

Oepopas KOCTh JIOKTeBas KOCTh

KOCTH 3alfACThA
HKOCTH 3alJHCHEBL

KOJleHHaa

uamka HKOCTH OACTHA

KOCTH ILTIOCHEL

(asasru (araHrH

B ckeseTe :KMBOTHBIX BCe KOCTH, IMEOIIINE HEKOTOPYIO CBOGOIY
OBUKEHU S, ABJIAIOTCA phlUyaraMu: KOCTU HOT ¥ PYK, Yepell, HUKHAA
YEeJFOCTh.

9 Peruar mpencraBasger coboil TBepoe Teso, clocobHOe Bpa-
IIATHCA BOKPYT HEIIOABUKHOM OIIOPHI.

Y KOIIek, pBI6, UIeHHCTOHOTUX U MOJLTIOCKOB? Ecan 3aTpyaHellbCd C OT-
BeTOM, IIOBHAKOMBCA C TeKCTOM IIOJ 3aJaHHeM.

ITocMOTPH HAa KAPTHUHKU M OOCYIHW B TPYIIe: UTO ABISETCH PEIUATAMU
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Bée yuebHuKATK , .
i mhlwi

PriuaskHble MeXxaHU3MBI CKeJleTa B OCHOBHOM paccurMTaHBbI Ha
BBINTPEIII B CKOPOCTH IIPH IIOTEPe B CHUJIe.

Benukmnii myTerrecTBeHHUK, Halll coBpeMeHHUK Typ Xetiepgadr,
moceTuB ocTpoB [lacxu B Tuxom okeane (Haiigu Ha reorpaduyecKomn
KapTe U IIOKa’KU MeCTOHAaXO0KIeHUe 3TOI'0 OCTPOBA), C U3y MJIeHHIeM
00HAaPY KNI, YTO KOTLA-TO KUTEIU 3TOI'0 OCTPOBA ¢ O0MJIMEeM TeIlIa
U IUIIY 3aHUMAaJNNCh CTPAHHBIM JeJIOM: BBITECHIBAIN OIPOMHEBIX Ka-
MEeHHBIX MCTYKaHOB U CTABUJIN UX BEPTUKAJIBHO II0O BCEMY OCTPOBY.
Ocobenno Xeliepgasa Imopasuja TPeXTOHHAA IILJIANA HA OJHOM U3
HUX. MOKHO IIOHATH, KAk 00TECHIBAIN U PACKAJLIBAIN KaMeHHbIe
I'IBIOBI (KJIUHOM 13 60Jiee TBEPAOTro KaMHs).

A Kak TpaHCIIOPTHUPOBAJHN, CTABUIN, HAJeBaJIH IILIAILY ? 3aueMm?

Komka MoskeT IOANPBHITHYTH HA BBICO-
Ty, B 9 pa3 IPeBLIIIAIIYIO ee POCT.

Bo Bpemsa mpeciegoBaHus moOBIYT
KOIIIKA JAepP:KUT I'oJIOBY I'OPU30HTANLHO,
B TO BpeMs KakK coDaKHM M JIOLU KadyaroT
TOJIOBOI BBEPX-BHUS.

Ha xopoTkme paccToAHMS KOIIKa MO-
sKeT pa3sBUBaTh CKOPOCTH 10 49 xMm/ 4.
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¥ korrek pelHaraMmu ABJIAKTCA IIOABUKHBIE KOI'TH, ¥ MHOTI'MX
pLIG — IIIMUIIBI CIIMHHOT'O IIJIABHHUKAa; Y YIeHHMCTOHOI'UX — OOBIITITH-
CTBO CeI'MeHTOB HMX HapPYXHOI'0 CKeJieTa; Yy ABYCTBOPUYATBIX MOJI-
JIIOCKOB — CTBOPKH PaKOBHNHBI.

@ OnsiT «Ilomabaromait 3a KOIMIKOM» .

Crenail 6b1600: Kakle KOCTH-PbIUYaru MOKHO HAWTH B CKeJieTe
KOIIIKI?

1. [Tpugymaii 1-2 zaraku Opo peluar.
2. CocTaBp M 3aIMINHN He MeHee 3 « TOHKHX» U He MeHee 2 «TOJCTLIX» BO-
MPOCOB 10 U3YUeHHOH TeMe. 3aail ©X CBOUM OJHOKJIACCHUKAM.

Bomnpocsr, Tpebyoniue KpaTKoro Bonpocsr, Tpedyoonue pa3Melie=
OTBETA. HUA, IPUBJICYEHUS JOIOJHUTEILHBIX
Kro? 3HAHWN, YMEHUS aHAJIM3UPOBATh,
Yro? Hajire Tpu 00'bACHEHUS, IIOYEMY. .. ?
Korga? Ob6wsacaNTE, TIOYEMY...?

Kak 3Bars ... ? Ilouemy BEI fymaere ...7

Beuro nm ...? Ilouemy BBI cumTaere ...?

B uem paznmune ...?
IIpepnonoxure, aro Oyaer, ecau ... 7
Yro, ecnm ...?

Moxer ...?

Byger...?

Mor yn ...?7

CorsniacHsl Jiv BHI ...7

Bepro s ...7
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MOYEMY TEAA ABUXYTCH?

Llenb ypoka:

¢ HayuuTLCA onpefeNiATe NPUYNHBI OBUKEHUS Tes.

Ans AocTukeHus uenn Heo6XxoauMo y3HaTb:

¢ B YeM NpoSBIAETCH AeNCTBME OQHOrO Tesla Ha Apyroe.

2 & o A P
2 = 4 - o N |

TTocMOTPH HA KAPTUHKHA U OTBETE, UTO MeXX Iy HIMH 00IIero?

Mgbr xumBeM B Mupe IBIKyIIuXcsa npeameroB. llogymait m
NpuUBeoU IIPUMEPHI. YUeHble BCerja 3aJyMBIBAINChL O IIPUYUHAX
IBUKEHUS TeJl.

B 1638 rogy l'anuneo N'anunent nmucan: «B nmpupome HeT HUUero
IpeBHee IBUKEHUSA, U 0 HeM (purocodbl HATUCATIA TOMOB HEMAJIO U
HeMaJbIX ».

ITprunHOIl IBMKEeHN TeJa ABJAeTcA AelicTBUe Ha HUX JAPYyroro
TeJa.

Bsanmonel'ic'rnne TeJ — 3TO BIUAHKEe OOJHOT'O TeJia Ha Ipyroe,
B pe3yJbTaTe 4Yero M3MeHAKTCA CKOPOCTHL M HAalIpaBJIeHHe
ABUKEeHNA.
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Cuxa — 570 BenwmumHa, XapakTepuUsyoollas AelcTBUE Tes
APVYT Ha Apyra.

Ilo KakUM TIPU3HAKAM MOXKHO ONpeAesuTh, UTO Ha TeJo ImofeiicTBORAIA
cuna?

Has Toro uToOBI OJMHAKOBO M3Me-
HUTHL CKOPOCTh IBUKEHUS Pa3JIHUUYHBIX
TeJ, HeoOXOANMO IIPUIOKUTE K HUM pas-
JUuYHBIe cuakl. Hanpumep, 4To6wI caBU-
HYTH ¢ MeCcTa aBTOMOOWJIbL, IIpHJIaraeM
MHOT'O YCUJIMA.

Hnst Toro 4TOOBI CABUHYTH C MecTa
IMYCTYIO MJIHA HarpyXeHHYIO TeJeKKY I
COOOIIUTE UM OJMHAKOBYI) CKOPOCTh,
Hago IPUIOKUTE K HHUM PasIndHYIO
CHIY.

CnegoBaTesIbHO, YMCJIOBOE 3HAUEHUE
CHUJIBI MOJKEeT OBITH OOJBIIMM M MeHb-
IIIVIM.

Q@

IToueMy IPBLITHYBIINIT BBePX UEIOBEK BCKOPe CHOBA OKA3LIBAETCS BHUZY ?
Ilouemy mazarOT BHUS MOAOPOIIEHHELII BBepPX MAU, Boja ()OHTAHOB U JIU-
CThSA IepeBLeB?

TwI yoxe 3Haellb, UTO AeHCTBUA TeJ APYT Ha APYyra MOIyT OBITH

pa3H006pa3HHMH. B coorBeTcTBUU € aTUM MOTYT BOSHHUKATHL CHJIBI
PasHBIX BUIOOB.

Curoii TAKeCTH Ha3hbIBaeTCs CHJIa IIPUTAKEHNI TeJl K
3emie.

IIpueenu IpUMepLI HAOIIOAaeMbIX Ha 3eMJIe ABIeHNH, KOTOPEIe 00bACHS-
IOTCS CUJION NPUTsAKeHusd. FI306pasu oOHO M3 HUX.

YT0 IPOM30HIET, €CIU CIKATE MAU, & IOTOM €r0 OTIYCTUTE?
YT0 IPOM30ieT C IPYKUHOI BeCOB, €CTU Ha HUX MOABECHTE rpys?

Cuoii ympyrocTm HasBIBAalOT CHJY, KOTOpas BO3HUKAET
B TeJle IIPU N3MeHeHUH ero )OPMBI HJIN PasMepPoB U CTPeMA-
masicd BEpHYTH €0 B ICXOJHOe II0JI0KEHIe.
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ITpounraii paccraz «CoH». OTBeTh, UTO CAYUUIOCEL BO CHe V¥ Alirepum?

Con

Ilna AfirepumM 1o Jecy 1 yBugena A6J0HbKY. 60Ky yoanu, a
BEeTKHN TaK M OCTAJINCH HU3KO BUCETh — He pacupaMuinck. Ilomra
OHA Janbllle M BUAUT: 3a41l OT BOJKa yberaer, Ho BIAPYT OHU 3aMep-
nu. Uger Alirepum gasnblile ¥ BUAUT: IITUIIEI B3JeTeTh He MoryT. Ilo-
cMOTpeJia B CTOPOHY PeYKM, a TaM JATYIIKA He MOKeT IPLITHYTEL B
BOAY. 3ayMaJjach JeBOUKa: UTO-TO He TaK.

e

£3 v
v
2 v,

(4

Cunoun TPpeHHUA HasblBaeTCA CHJa, BOSHHUKAKIIaA IIPHU CO-
IIPDIKOCHOBEHU N HOBerHOCTef;I TeJ U IIPEeIIATCTBYIOIIad uX
IIepeMeIl[€eHNIO OTHOCHUTEeJBbHO APYI Apyra.

-

Cuna TpeHHS BO3HUKAET IPU ABUKEHHU OJHOIO TeJja IIO IIO-
BepXHOCTH Apyroro. TpeHMe BOBHIKAaeT TOrLa, KOTAa TeJo IPOOYIOT
CABUHYTH C MecTa.

@ Hoqemy SI/IMOﬁ, CKaTEIBaACE C TOPKH, TEI He MOXKeIllb eXaThb 0eCKOHeUHO
AOJITO 1 B TOTre OCTaHABIHMBACIIILCA?

I[IpuunHOl BOSHUKHOBEHUS CUJIBI TPEHUS SABIAETCH WUEPOX08a-
mocmub nogepxrocmeit. Ecniu ke IIOBEPXHOCTH XOPOIIO OTIIIN(O-
BaTh, TO CHJIA TPeHUA OYAeT BOSHUKATE 13-3a IPUTAKEeHII YacTUIl,
PacIooKeHHBIX Ha IOBEPXHOCTH 3TUX TeJ.

Tpenue GbIBaeT mMoJe3HBIM 1 BpeJHBIM. {1 60pBEOLI ¢ BpefHBEIM
TpeHneM IPUMEeHAI0T CMasKy.

@’ Onsit. Beigacau IIPUYMHBI BOSHMKHOBEHUA TPEeHMA.

1. BosbpMu Be cTeKIAHHBIE IIACTHHBI, IIPUKMU UX IPYT K APY-
I'y, a 3aTeM CABUHB OJHY IIJACTHHY OTHOCUTEJIbLHO IPYIOi.

— Yo TEI HaOMIOgAEIIL?

— ITouemy mIacTUHBI TPYAHO CABUHYTE?

2. Kanun numeTkoil Ha OgHY IJIACTUHY 2—3 KalleJbKU BOABI U
IIOBTOPH OIIBIT.

— ITouemy crajo emre TpygHee CABUTATH ILIACTUHEI ?
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3. BospMu gBa Kycouka HasKJauHON OyMaru, IIpoBeIH OINH

IO APYTOMY.
— HazoBu npuuymnHBl BOSHUKHOBEHHN A TPEHNA.

Hanwimu scce Ha Temy «Ilosib3a U Bpef TPeHHUSA B IPUPOJE U TEXHUKE».
; Crenaii K HeMY HJLTIOCTPALIIH.

v[’ Jcce — 3TO JUTEPATYPHLIN KaHpP, HeOObIIasd IMHChMeHHas
- dopMa, B KOTOPOI OTpaskeHbl BIleUaTJeHnsA, MBICJIHM 1 OIIBIT
B CBA3U C OIpeJeIeHHONI TeMOM.

1. Haunwm scce ¢ ICHOT'O M YeTKOTO OIIPeeJIeHN s CBOeH IO3UILUHI
110 3alaHHBIM TeMaM: «fl coryraceH ¢ JaHHLIM MHeHHeM », «f He Mory
IPUCOeIUHNTLCA K 3TOMY YTBEPKIEHUIO» U T.[.

2. ChopMmyaupyii cBoe MOHMMAaHNEe BLICKA3bIBAHNSA, CTABIIIETO
Temoil acce. M3osxn cob6cTBeHHOE MHEHHE O IIOCTaBJIeHHOH IIpob.Je-
Me. ApryMeHTHUPYH, HCIOJb3YA (DAKTHI U IIPUMePhl U3 KU3HEeHHOTO
onbeiTa. MoK HO MCIIONBL30BATE caeAyiomnue ppasnl: «Bo-mepBeIX...»,
«PacemoTpum...» 1 T.1.

3. B szakgmounTesbHOM IIPeIJIOMKEHUN IIOABEAU WTOI 3cce.
Ucnonesynn kamme: «Urak...», «Takum obpasom...», «IlogBemem
HUTOT...» U T.J.

@ Pemu kpoccBopn «Jlecerkas.

a

o

oS R e
0

1. IlpuunHa M3MeHe A CKOPOCTH TeJia WK ero (hOPMEI.
2. Epunniia maccel, cogep:karras 1000 xr.
3. Hayka o He:XHBOH IIpupoe.
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Béé'yuebHuki!
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4. ITpubop pas uaMepeHUs AJIUHBLI, HAIPUMeD, AJIUHBL 3eMelb-
HOI'0O yUacTKa.

5. Ilpubop as nsmMepeHus oobema Tema.

6. JITMHHBINA 1 TOHKUN KYCOK MeTasljia KPYTJIOro CeUeHn .

7. BerrecTBO, KOTOpOE ZIesIaeTcsa 3IaCTUYHBIM IIPHU HeOOIBIIIOM
HarpeBaHUMH.

8. Besrmmuuna, xapakTepuayoolas cTelleHb HarPeTOCTH TeJla.

Hanwninu cuHKBeiid.

CJI0BO «CHHKBEHH» ITPOUCXOAUT OT (PPaHIIY3CKOTO CI0Ba, KOTOpoe
O3HaYyaeT NATHUCTPoUbe. TakUM 06pa3oM, CHHKBEIH — 9TO CTUXOTBO-
peHUe U3 5 CTPOK, T'Ae:

IlepBas crpoka. OHO CJIOBO — IIOHATHE UJIN TeMa (CYIIeCTBUTE b~
HOe).

Bropas crpokra. [[Ba ciioBa — olliicaHUe 3TOTO IIOHATHA (IpuIara-
TeJbHBIE).

Tpetba cTpoka. Tpu ciioBa — feiicTBUA (I71aTr0JIbl).

YerpepTasa crpora. Ppaza uiIu IpeajiorKeHHe, ITOKa3bIBaIOIIee
OTHOIleHUe K TeMe (adopusam).

IIaTas crpoka. OZHO CIOBO — CHHOHUM, KOTOPBII TIOBTOPAET CYTh
TeMBI.

CHHKBENH

1. Crrs o
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OBOBLUAIOLUME 3AAAHUSA MO PASAEAY
«9HEPTA U ABUXEHWUE»

MO AOCTVPKEHINSI
3amanne 1. Chopmyaupyil onpegeleHne IOHATHH.

SHeprusd — ... .

Temmepatypa — ...
MexaHnuyeckoe ABUKEHHE — ... .
Cuna-—....

3amanne 2. Ha pucyHKe nzobpaskes TepMoMeTp. ¥ KasKU KOMIIO-
= HEeHTHI TepMoMeTpa, obozHauenHble OykBamu A, B, B.

3amanue 3. Y cCTaHOBU IIPAaBUJILHYIO IIOCIEL0BATEILHOCTE 3TAIIOB

=’ PabOTEI ¢ TEPMOMETPOM.

1. ITomecTu TepMoMeTp B cpely, TeMIIEPaTypPy KOTOPOM THI XO-
Yelllb U3MEePUTh.

2. Ilomosxam HeKoTOPOEe BpeMs, IIOKa ee TeMIlepaTypa He O6ygeT
N3MEeHAThCA.

3. CHuMU ImokasaHnsA, He BEBIHUMAasA TePMOMETD U3 CPe/bl.

A 2,8

-

AL
.
1

3ananne 4. Paccmorpu pu-
cyHok. CrekIsHHBII cTep-
JKeHb HarpeBaeTcs MeJJIeH-

Hee, ueM MegHblii. [louemy
TaK IPOUCXOIUT?

Orger: .... C&L)

3
1
2

W w N

X 2

L ™

MeTHBII CTeKJISAHHBINA
CTep:KeHb CTep)KeHb
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vy,

u 3amanue 5. Kakoil 13 KUpnuueldl — OOBLIKHOBEHHEBINA WJIN IIOPH-
CTBIA — 00eCIIeUnT JYUIIIVIO TeIlIon3onanunio sgaaus? [Touemy?

=

+7) 3ananmne 6. 3anonHu Tabnuny. Pacnpenenn peakuuy sKUBOT-
HBIX B 2 CTOJIOMKA.
Y MHOrux >KMBOTHBIX BEIpaboTaHa oIlpefeeHHAA PeaKIuA I
MOAJEeP KaHusa TeMIIepaTyphl TeJa.

1. IIpunumaet paccrabieHHOe IIOJOKeHe Tea.

2. Nmer y6eskuiile oT BeTpa U JOMKIA.

3. Iloum:xaeT morpebiieHne IUIITH.

4. YBenuuupaeTcs TOJMIINHA CI0A IIOAKOKHOTO KUPA.
5. BosmepskuBaeTcs OT IUITHUX IBUKEHUH.

6. IIlpuaumaeT cobpaHHOe ITOJNOKEeHNe Tea.

7. WieT TeHb, IPOXJany, BOAY.

“ 3ananme 7. Ha prucyHkax mpezicraBiieHBI B3aUMOIIPeBpaIlleHU
u sHepruu. Onpenmenn, M3 KakKoro BHAa B KaKOI IpeBpaljaeTcs
sHeprus?

€ yeOHUKATKE ALLIAT
I T



OtBeT: A ....
Bl
Biias

ra. OTHOCUTeIbHO KAKMUX TeJl KHUTa ABUKeTCs, OTHOCUTEJILHO
KaKNX HAaXOJUTCA B COCTOAHUU [IOKOSA?
Oreer: ... .

3ananue 8. Bearone ABIDKYIIIETrocd I1oe3fa Ha CToJie JIeKHUT KHHU-

W 3aganue 9. 3uMoil Foporu mockInarT meckoM. [y yero aTo ge-
=’ JIAIOT?
OTger: ... .
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MOXHO A SKOCUCTEMY HA3BATb
«COBMECTHbIM» XO39MCTBOM?

¢ HaYYUTLCA onpeaensaTs KOMMOHEHTbI SKOCUCTEMBI.
IAns oocTuXXeHus uenn Heo6XoAUMO y3HaTb:

Llenb ypoka:
¢ 113 KaK1X COCTaBHbIX YacTen COCTOUT 3KOCUCTEMA.

s il Ase =P 4 A e =)
e P v -

IIpounTaii fuajor o mpupoge. ITogyMaii, UTo 3HAUUT OLITE «ITOJE3HEIMH »
WIH «BPeAHEIMH» OPraHW3MaMu. Bcerga i MIPUMEHWMEI OTH MOHATHASL?
g BcexX i OHU MpUMeHUMEI? MOMKHO JIM MOCAAUTE BCe HYXKHEIE Opra-
HHU3MEI /I YeT0BeKa I'/ie YTOTHO?

— BbL10 6BI 30POBO BEIOPATE TOJIBKO IIOJIE3HLIE
pacTeHus U JKUBOTHBIX M HACETIUTH UMU BCIO 3eMJIE0!

— K cokameHmio, KaXABIII OpPraHU3M YYB-
cTByeT cebsa Kak Aoma He Besfe. Jla U momesHbEIMU
WJIN BpPefHBIMU OPraHU3MBI OBIBAIOT JHIIbL AJISA
yemoBeKa. B mpupoje Bce sKUBBIe OPTaHU3MBI OUeHb
BasKHBEIL.

JKocHCcTEMA OTHOCHUTCA K KIHYEBHIM MOHATHAM 3KOJOTHH.
Camo cioBo pacmnd)pOBHBaeTca KaK «3KoJiormiyeckKasa CH-
creMa».

TepmuH 6bLT IIpeAIOKeH OTHUM 13 IIePBBIX 3KO0JIOTOB, OpUTaH-
ckum 6oranuxkom A. Terncan 8 1935 roxy.

IJKocHcTeMa — 3TO COODIIECTBO »KUBBIX OPraHU3MOB, HAaXO-
OAIINXCA B ONpelesIeHHBIX YCIOBUAX ¢ HeXKMBOM IIPUPOLOI,
MeXKAY KOTOPBIMU IIPOUCX OAUT OOMEH SHepPruei.

A 6rarogapsi 3ToMy 06MeHY BO3MOXK HO CO3JaHue YCIOBUI, Heob-
XOOUMBIX IJIA IoAfep:KaHus sku3Hr. OcHoBOI 1060 3KOCHCTEeMBI
Ha Halllell IJTaHeTe ABJISAeTCSA JHepPrus cOJTHEeYHOT0 CBeTa.

BriBaer skocucrema Jeca, pacTeHUHA U JKUBOTHBIX , BOAHAA, 9KO-
cucTeMa YeJoBeKa.

142

*KHura npepnocTtaBneHa UCKITOYUTENBHO B 0OpasoBaTerbHbIX Liensax
cornacHo lNpukasa MuHucTpa obpasoBaHUg U Haykn Pecnybnukn KasaxcTtaH ot 17 maga 2019 rona Ne 217



Hmﬁa aXCTaHaﬂfr Ie Ha caM:@‘OK»_

(] ‘{! - :’2
7 O

Wcnonesya pUCyHKH, OOLACHH, Tie 00UTAIOT IPUOLI, PACTEHHUT U YKHBOT-
Hele. Kakyio pollb OHM 3aHUMAIOT B 3KOCHCTeMe?

PaccmoTpu pucyHOK. Ompefesy 5KOCHCTEMY 1 Ha20BH ee OCHOBHEIE KOM-
moHeHTH. Ha kKakme ycJOBHBIE TPYNIOLI UX MOXKHO pazfeauTh? Kakyio
(YHKOHUIO BEINOJHAIOT IPOM2BOIUTENHN B 3KOcHCTeMe? A mOTpeGuTe n?
Pazpymutenn? Yo6epud OoZWH JNI000I KOMIIOHEHT SKocHcTeMbl. Kak TEHI
AyMaellb, W3MEHHTCSA JH SKOCHCTeMa 6e3 3Toro KoMmmoHeHTa? Ecim
na3MeHHTCHA, To Kak? CMomenupyil 5To maMeHeHHe. MoOXKHO Ji Ha2BaTh
SKOCHCTEMY «eJHHCTBOM» JKMBOI U HexxnBoii npupoari? [ouemy?




Kask 1p1it opranmam sKUBET B OIIpeieIeHHEIX d9KOCHUCTeMax, B KO-
TOPBLIX OH UyBCTByeT cebsa komdopTHo. Ob6uTarolee B s3KocHUCTEME
CcOoOOIIIeCTBO OPraHN3MOB COCTOUT M3 IIPUCIIOCOOJIeHHBIX IPYT K APY-
I'V 1 B3aUMOCBA3aHHLIX PACTEeHUI, IprubOB, "KUBOTHEIX U MUK POOP-
raHNU3MOB.

1. I/ICHOJIBSYSI HTIOCTPAnUIo, fail olpefeeHNe IIOHATHAM « IPOUBBOAU-
u TeJIn», «IOTPEeOUTeNIN», «PA3PYILIUTeIH» B 3KOCHUCTEMe. CxemaTuue-
CKH 1300pasy B2aNMOCBAZEL 3THX KOMIIOHEHTORB. ITogcHu cBOM PHUCYHOK.
2. HazoBu yacTh 3KOCHCTEMEI II0 Ha0OpPy CBAZAHHEIX C HEW IO CMBICIY
CJIOB.

1) [pimiaTs, BeTep, MIPO3pavyHOCTh, T'as ... .

2) JIuThb, TeueHUe, IPO3PAUYHOCTD, 3 KUTKOCTS ... .

3) IIpounocTs, TBEepAOE TEJIO, OJIe3HbIE UCKOIaeMEbIe ... .
4) 3esieHBI I[BET, BBIJeIeHNe KICJI0POAa, POCT ... .

5) Ilnogopoaue, cMmech, KOPEHS ... .

6) MepTBble ocTaTKM OPraHU3MOB, [IOUBA, [IUTAHUE ... .
7) ABuskeHue, nuTaHue, AbIXaHUE, POCT ... .

3. Paccmorpu pucyHOK. [lali HazBaHMe s5KocHcTeMe. [JOKaXKH, UTO 3TO KO-
cHucreMma.

1. Yo Takoe 3KOCHUCTEMA U 3 Yero OHA COCTOUT?
2. Kar THI cuuTaellb, MOXKHO JIX OCTABUTE B BKOCHCTEeMAaX TOJIBKO I10JIe3-
HEIe JIJIF YeJloBeKa BUJEI PACTeHUH U :KUBOTHEIX 7 ONpenenn, K KaKoi
reorpa()uueckoil 000JI0UKe OTHOCUTCA ATA UACTh AKOCUCTeMEI. O0bsC-
HU CBOU BHIOOP NMCHMEHHO.
3. UeM oTsIMUarOTCA IIPOUBBOLUTENH OT IIOTPeduTeN el U paspyruunuTeneii?
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Llenb ypoka:

¢ KnaccnurumMpoBaTb BUAbI SKOCUCTEM;

4 CPaBHWMBATb €CTECTBEHHbIE N UCKYCCTBEHHbIE SKOCUCTEMBI.
Ons foCcTXKeHUs Lenn HeobXxoaMMo y3HaTb:

4 KaKue CyLLecTBYIOT BUbl S5KOCUCTEM,

4 B YeM 3aKI0YaIOTCH OCOOEHHOCTM PA3HbIX SKOCUCTEM.

ITpounTaii. 3amoJHN HepapXUUyecKyI0 Tadmaumy. ail KpaTKyo XapakTe-
PHUCTHUKY KaXKJIOMY BUJY SKOCUCTEMEI.

Ha naimeii miageTe cyIecTBYIOT Pa3InUHbIe 9KOCUCTEeMEL. Buanl
SKOCHCTEM KJIACCUPUIINPYIOTCA ompeneleHHBIM obpazom. OmHaxko
CBA3aTh BOEIUHO BCce MHOrooOpasne sTUX eqUHUIL 6rmocdephl HeBO3-
MO0:kHO. IMeHHO I103TOMY CYIIeCTBYEeT HeCKOJIbKO KJIAaCCU(UKAILII
sKoJiornueckux cucteMm. Hampumep, pasrpaHUYMBaOT UX II0 IIPO-
ucxoxkgeHn0. K ecrecTBeHHBIM (IPUPOAHBIM) 9KOCHCTEMAM OTHO-
CATCA Te KOMILJIEKChI, B KOTOPBLIX KPYTOBOPOT BEIIIECTB OCYIIEeCTBJIA-
eTcsa 6e3 Kakoro-aubo BMelIaTeabcTBa uesoBeka. UcKyccTBeHHEBIE
(aHTpOIOTeHHEBIE) PKOCHCTEMBI CO3JAaHBI YEJOBEKOM M CIIOCOOHBI
CYIIIeCTBOBATH TOJBLKO IIPH €ro HellocpeAcTBeHHON nmoaaep:kke. Uc-
KYCCTBEHHBIE 9KOCHCTEMEI CO3Ial0TCA UYeJIOBEKOM PaAU MOJYUeHUA
«BBITOBI» B BHUJEe NPOAYKTOB MUTAHUS, YMCTOIO BO3AyXa, APYTUX
IPOAYKTOB, HEOOXOAUMBIX AJISA KU3HU.

—
G G

@ TlogyMaii 1 Ha30BU CaMYI0 GOILIIYIO eCTeCTBeHHYIO 3KOCHCTEMY.
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Onpezxenn, Kakoe HSO()pa)-l-CGHHe OTHOCHUTCA K MCKYCCTBEHHBEIM 3KOCHCTe-
MaM, a KaxKoe — K eCTeCTBeHHBIM. HpHBe,zm CBOM IpUMepEI pPasjIuYHBEIX
SKOCHCTEeM.

Ilo pasmMepaM sKoOCHCTEMEBI OAPA3AEIAIOTCA Ha: MHKPOIKOCH-
cTeMbI (HalpuMep, CTBOJI YIIABIIEro AepeBa WU IIOJAHA B JIECY);
Me303K0CHCTEeMBI (JIECHOH MACCUB MJIV CTEIITHON KOJIOK); MaKpO3KO-
cuCcTeMBI (CTellb, Mope), 3KOCHCTEeMEI I'JI00aJFHOTO YPOBHA (IIIaHe-
TBI 3eMJId).

DKOCHCTEMEI (110 pagMepaM)

Kak TBI fymMaelllb, UMEIOT JU 3TH SKOCHUCTEeMEl B3aMMOCBA3L? OOOCHYI
cBoii oreeT. IIpaBUJIBLHO pacIpelesil Ka)XIyH SKOCHCTEMY B CXeMe.
IIpuBeu IpUMepEI JKUBBLIX OPTaHU3MORB: IPOU3BOJUTENIel, TOTPeOUTe et
W paspylluTesiel KasKJg0i SKOCUCTeMEI.

JHeprud — Hanbosee ynobHAasA OCHOBA A
KJaccuUKamum sKocucTeM. PaszirnuaroT ude-
ThIpE THUIIA SKOCHCTEM II0 TUIIY HCTOUHUKA
SHEePTUU:

— nBukuMBbIe CoHIIEM

— nBuskuMBbIe COTHIIEM U JOIIOJHEHHEBIe
IPYTUMU €CTeCTBEHHBIMU MUCTOYHUKAaMU;
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— ABHKHVIMEIE COJIHI_[eM 1 JOIIOJIHEHHBIE UeJIOBEKOM,
— ABMKHVIMBI€ TOILJIMTBOM.

JKOCUCTEeMEI (IO TUITY HCTOUHUKA SHEPIUH)

IIpuponnasie s3xocucTeMsbl, ABHKUMBbIe CoIHIIEM, — 3TO OTKPEI-
Thble OKeaHbl, BRICOKOTOpHEIe Jieca. OHU IIOTYUAIOT SHEePru TOJb-
Ko oT oguoro ucrounuka — Coania. OpraHnaMsel, sKUBYIIIHE B 3TUX
AKOCHCTEeMAax, IIPHUCIIOCOOJEeHB K MAaJIoOMy KOJUYECTBY SHEPruu u
IPYTHUX pecypcoB 1 a(p(peKTUBHO UX HCIIONL3YIOT. OTHU 3KOCHCTEMEI
OUYeHb BaKHBI AJId Omocdepnl, TaKk Kak 3aHNMAIOT OTPOMHLIE ILIO-
magu. Oxean mokpeiBaeT okoao 710% IoBepXHOCTH 3eMHOIO IIIapa.
OHu sABIsgeTca OCHOBHBIMH CHCTEMAaMU KM3HeoOecIleyeHN s, MexXa-
HU3MaMU, CTAa0NIN3UPYOMIUMI U IIOA1ePKUBAIOIIINMI VCIOBUA Ha
3eme. 3Jech esKeJHEeBHO OUNIIIAIOTCA OI'POMHEEBIEe 00'beMbI BO3yXa,
BO3BpaIaeTcsa B 000poT BOJa, (POPMHUPYIOTCA KINMaTUUECKIE YCJI0-
BUS, IIOAAePKUBAaeTCA TeMIIePaTy pa 1 BLIIIOJHAITCI Apyrue PyHK-
1uu, obecreynBapIe *KN3Hb. Bea BCAKUX 3aTpaT cO CTOPOHELIL Ue-
JOBeKa 37lech 0OpaszyeTcs HEKOTOPOe KOJUUYECTBO ITHUINU U APYTUX
MaTepuaJioB.

IIpupoansie sxocucTemsl, nBu:kHMbIe CoJHIIEM, JOIIOJTHEHHEIE
APYrHMH €CTEeCTBEHHBIMH MCTOYHUKAMM, — 3TO 3KOCUCTEMBI, 00JIa-
IAOIe eCTeCTBeHHON IIJIOAOPOAHOCTRLIO U IIPON3BOAAIINE M3 IHIII-
KU OpPraHuYecKoro BelllecTBa, KOTOPLIe MOI'yT HakamausaTbed. Ouu
IIOJIYy4alOT ecTeCTBeHHLIe SHepreTHYecK e JOIOJHEeHN A B BU/e dHep-
I'UU IPUJIUBOB, IPUO0SA, TeUeHUl, TOCTYIIAIONINUX C IIJIOIIAAN BOJO-
cbopa c Lok JeM 1 BeTPOM, OPraHNYecKUX I MUHePaIbHBIX BelllecTB.
Beperosas uacts pexu CeIpzapbs — XOPOIINN IIPUMeEP TAKUX 3KO-
cHcTeM, KOTOphIe Oojiee MI0LOPOAHEI, UeM MPUJIerarlie YUacTKI
CYIILIH, IIOJIYYAFOII[He TO 3Ke KOJINIEeCTBO COJTHEUHON SHEePrun.

Ixocucrembl, nBukUMbIe CoJHIIEM M OMOJHEHHBIE UYeJOBe-
KOM, — 2TO Has3eMHELIe U BOJHBIE arposKOCHCTEMEI, ITOJYYAaloIue
AHePruro He ToJbKo oT ColHIla, HO 1 OT UeJIOBeKa B BUJe dHepreTu-
YeCKMX JoTalnuil. Beicokas MpoAyKTHBHOCTL UX IIOAJeP KUBaeTCs
MBIIIIEUHOI 3Heprueil U sHeprueil TOILINBAa, KOTOPhle TPATATCA Ha
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BO3eJbIBaHNe, OPOIlleHNe, yAoOpeHHe, CeJeKI 0, mepepaboTKy,
TPAHCIOPTHUPOBKY M T.II. XJeb, KYKypy3a, KapTodeilb «YacTHIHO
caenaHbl M3 HedTu». CaMoe IMPOLYKTUBHOE CENLCKOE XO03ANCTBO
IMOJy4YaeT SHePruu IPUMEPHO CTOJIbKO Ke, CKOJIBKO caMble IIPOIYK-
THUBHBIE IIPUPOJHBIE 3KOCHCTEMbI BTOPOTo THINA. Pazinuyme Mex Iy
HUMI 3aKJIUYaeTcs B TOM, UTO YeJIOBEK HAMPaBJISeT KaK MOKHO
GoJIbllle SHEPIUY Ha IIPOM3BOACTBO IPOAYKTOB MUTAHNA OrPaHUYeH-
Horo Buja. A mpupoja pacipegenseT UX MeKIY MHOTUMU BHUIaMU
U HAKAIlJIMBAeT SHePrui0 Ha «UePHEIN JeHb», KaK ObI pacKJIagbIiBas
ee II0 Pa3HBIM KapMaHaM. 9Ta cTpaTerus HasbIBaeTcs «CTpaTeruei
ITOBBLIIIEH U PA3HOOOPAa3UA B I[eIAX BEIKUBAHUI» .

HuaycTrpunaibHO-rOpoacKHEe JKOCHUCTEMBI, NBHKHMBIE TOILJIM-
BOM, — BepX JOCTHKeHUH uesoBeuecTBa. B ropomax 60bIIoe KO-
YeCTBO TOILJINBA He JOMOJIHAET, a 3aMeHAeT COJHEeUHYIO SHEepPIHuio.
Iumy — npoaykT cucreMm, ABMKHUMBIX ColHIIEM, — B TOPOJ BBO3AT
nzsHe. Oco6EeHHOCTRIO 3TUX SKOCUCTEM ABJIAETCS OrPOMHAS II0TPes-
HOCTBL F'OPOJOB B 3HEPIUU — OHA Ha ABa-TPHU IopALKa 6oJbllle, 4eM B
IIepBLIX TPeX TUIIaxX skocucTeM. YemoBek pacxoayeT B 80 pas 60an-
Ille SHePruu, 4eM Tpebyercd AasA (PU3MOJOTMUECKOro (PyHKIIMOHM-
poBaHuA OpraHnusMa.

BricTpoii TUHAYT CDABHEHN .

genoBeKa Jlumun cpapmenus  Bes ywacrus senosexa
ITo DpouCXOKAEEUIO !
ITo pasmMepam \
IIo THNY UCTOYHMKA SHEPTUM J

Oxapau’repnayﬁ OprBeJeHHBIe HUXKe nsoﬁpaxceﬂnﬂ 9KOCHCTeM IIO BCeM
K.TIaCCI/I(l)I/II-CaILI/IOHHBIM IpHU3HaAKaM.
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1. ITepeurciii OCHOBHEIE KJIaCCH(MUKAINN 3KOCUCTEM.

2. ITait XapaKTePUCTUKY SKOCUCTEME «03eP0».

3. OBoCcHY POJIb UeJIOBEKA B PAZBUTUH 9KOCUCTEM.

4. VKaKU TPUHIUIHAILHEIE PA3IUUNAS MeKAY eCTeCTBeHHEIMH U HCKYC-
CTBeHHEIMH 5KOCUCTEeMAaMH.

«ToJicTeIe» ¥ TOHKHE» BOIIPOCEI»
CocTaBb M 3alIWIIU He MeHee 3 «TOHKHUX » U He MeHee 2 «TOJICTHIX » BOIIPO-
CORB 110 H3YUEHHOHA TeMe. 3ajaii ¥X CBOUM OJHOKJIACCHUKAM.

~«Tonkue» BONPOCH j «ToCTHIe» BOMPOCH! {
Bomnpocsr, Tpebyiomniue KpaTkoro Bonpocsr, Tpebyroniue paamseliie-
oTBeTAa. HUS, IPUBJIEYEHUS JOIMOJHUTEIbHBIX
Kro? 3HAHUM, YMEHUS aHAIN3UPOBAT.
Yro? Haiire Tpu 00BbACHEHUS, IOYEMY. .. ?
Koraa? O0bsicHuTE, HOYEMY.. . ?
Kaxk 3Bats ... ? Tlouemy BuI gymaeTte ...7
Byuio nu .7 ITouemy BBI cumTaere ...?

B gem pasznuymne ...?
IIpexnonosxkure, yro 6yxer, ecnu ... 7
Yo, ecan ...7

Mooxer ...?

Byner ...?

Mor iu ... 7

CorniacHsI Jid BHI ... 7

Bepno nu ...?

Texnuka «Kpyru mo Boge»

[amo KioueBoe CJI0BO U BOIIPOC, HAa KOTOPBIA HYKHO OT-
BeTUTh. Ha Kaskayio 6YKBY 13 cTOJIOMKA Haliau J160 CJI0BO,
n1ubo cIoBocoUeTaHUE, TU0O0 IIPeIoKeHe, CBA3aHHOe C Te-
MO ypoka. 3allUChIBAIOTCSA OHU TaK, YTOOBI OYKBa KaK 0N
CTPOUYKU CTOJIONKA ObLITa BHYTPU IOZ00PaHHOT0 CJI0BA.

Kaxoeo 3navenue pa3noobpasus sxocucmem 05 pasnoodpa-
3us Hu3nu Ha 3emae?

NECEREEREEr
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NOYEMY S2KOCUCTEMbI USMEHSAIOTCA?

Llenb ypoka:

¢ HaY4YUTLCA OO BACHATL BIUAHWE 3KONOrMYeckKmx akTopoB Ha
(PYHKLMOHNPOBAHME SKOCUCTEM.

Ans focTnxeHus Lenn HeobxoamMmo y3HaTb:

4 Kakoe BNIMAHME Ha 3KOCUCTeMbl OKa3blBaloT pa3finyHble 3KO-
norunyeckue akTopsl.

B T —

MoryT 11 XUBBIe OPraHU2MEI CYIIECTBOBATE 000C00IeHHO, 663 OKpYIKa-
101Ieit cpeasl?

He6o cBeTsro-rony6oe,
CouHIle CBETUT 30JI0TOE,
Berep aucreamu urpaer,
Tyuka B HebGe IpOILIBIBAET.
Ilone, peuxa u Tpaga,
Topel, Bo3AyX 1 JHCTBA,
IITuier, 3Bepu u Jeca,
I'pom, Tymans 1 poca,
YesoBex u BpeMsA roga —
9o Bce Bokpyr [Ipupozal
(M.Cemrxuna)

IKoJormyeckne (PaKTOpPLI — 3TO KOMILJIIEKC OKPYKAaIOIIUX
YCJIOBUI, BO3JeHICTBYIOIINX HA KUBbIe OPraHU3MBI.
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DaKTOPHI KUBOM IPUPOABI — OUOMULECKUE, BBAUMOOTHOIIIeHUA
MeKIY *KUBLIMU opraunsMamu. K HUM oTHocATeA (paKTOPEI BO3eli-
CTBUSA PacTeHUH IPYT Ha APyra U oKpPysKaiouyo cpeny. K pumozen-
Hotm (pacTUTEeNbHBIM) (DaKTOPaM OTHOCATCS TaKle B3arMOOTHOIIIe-
HHUS MeXIY PacTeHHuAMH, KaK IIapasuTU3M, CHMOMIO3, cpacTaHue
KOpHeN U Ap. 3002eHHble ("KUBOTHBIE) (haKTOPELI — 3TO BO3JeilCTBIE
KUBOTHBIX APYT Ha APyra U OKpysKaoIlyio cpeny. K HuM oTHOoCcHTCA
TaK:Ke IIoTpebIeHre " KIBOTHBIMI PACTUTEIbHON IINIIH.

Paznmuuaror (pakTophl HEKHMBOW NPHPOABI — AOuUOMUUECKUE.
CseT oTHOCUTCA K OCHOBHBIM (haKTOpaM BHeIIHel cpeabl. Bes Hero
HeBO3MOsKeH (POTOCHHTe3 pacTeHuil, a 6e3 cBeTa HeET KHM3HU BOOO-
mre. 3elleHble PACTeHHSA CIOCOOHBI CO3JaBaTh HEOOXOAMMBIN IJIS
BceX JKHMBBIX CYII[EeCTB KMCJIOPOJ TOJbKO Ha cBeTy. Kpome Toro, cBeT
ABISAETCA eIUHCTBEeHHBIM MCTOUYHHKOM TeIljla Ha IIJIaHeTe 3eMJId.
OH HemocpeICTBEHHO BO3JEHCTBYET Ha XUMHUUeCKNe 1 (PU3NUecKue
IIpoIlecchl, IPOUCXOAAINNe B OpraHM3Max, BJIHSeT Ha obMeH Be-
mrecTB. Tak:ke Kk abnoTnuecKM (haxTOpPaM MOKHO OTHECTH KJINMAT,
penbed, IIOUBLI 1 BOABI, BJIAasKHOCTh, JaBJeHUe 1 Ip.

AnmponozernHbvie HakTOPEl — BO3IEeNCTBHE UEJOBEYECKON gesd-
TelbHOCTH. PazBuTue UesloBeKa Ha ILJIaHeTe Bcerga ObIJI0 CBA3aHO
C BO3JIelICTBMEM Ha OKPY KAaIOIIYIO cpely, HO CeTOAHs 3TOT IIPOILece
3HAUHUTENbHO YCKOopmiIca. K auTpomoreHHBIM (haKkTopaM OTHOCHUTCS
n060e BozgelicTBUe (Kak HEIOCPeACTBEHHOE, TaK M OIOCPEeJOBaH-
HO€) 4eJJOBeKa Ha OKPY KaIoIIyIO CpeAy — OPraHmu3Mbl, OMOTeoIeHO-
351, magamadTe, 61mocdepy.

IIpucmocobienne opraHmamMa K cpejfe oOMTAHUSA HA3LIBAETCSA
aganTanuen. BHemHM 061K oprainsMa, oTPaKarolinuil ero mpu-
CIIOCOOJIEHHOCTh K YCJIOBUAM CPebl, HA3LIBaeTCA JKH3HEeHHOH (op-
MOM.

,w IIpounTait TexcTel. Ompemenu BHUJ 3KOJOTHUECKOTO (paxTopa, 0TOOPA-
_ JKeHHOrO B Tekcre. IIpMBeJU JOKA3aTENECTBA, MOATBEPIKAAIONINE TBOIO
BepCHIo.

3BepHu B Ipupoje

Ha octpoBe MegnoMm mpaxTuuecKUd HeT IpPui3yHOB. HcTh B He-
0OJIBIIIOM KOJMYECTBE JOMOBELIE MBIIIIN B PalioHe OLIBIIIErO IIOCEIKa
IIpeobparxeHckoe, HO UX CIAUIIKOM MaJio, YTOOLI OHU MOTIJIN UT'PATh
3aMEeTHYIO POJb B muTaHuu mecra. [ITUIIEI Toske He MOTYT CAYKUTH
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HOCTOSHHBIM HCTOYHUKOM KOpMaA.
IlosToMy riaBHBIA KOPM MeIgHOB-
CKOI'O IIecila — 3TO TO, UTO IMPUHOCUT
mope. ['71aBHOe MecTO KOPMEXKKH
IIecIiOB — JUTOpPaJib, TO €CTh II0JO-
ca MeJKOBOJIbSA, O0OHAXKAIIIAACA BO
BpeMmsa orsuBa. Komascs B Bomopoc-
JAX, Ilecell HAaXOAUT pPbIOY, Oecrios-
BOHOUHBIX, HUKOI'Ia He IIPOIyCKaeT
MeznrOBCKM# Imecery MEPTBYIO UJIN O0JBHYIO IITHILY.

Mer npuexanu Ha MenHBINT B KoHIle MadA. B 2To BpeMsA OCHOB-
HOI IINIIeH IeclioB ObIJI OOKOILIaBEl — MeJKIe PAaUKH, B N300I
BCTpevarlecs Ha MeJIKOBOALe M BIAKHOM IIPHUOPeKHOM Ilecua-
HO-TaJeUHOM ILIAXKeE.

(B. Cmupun)
Jlemoxon

Ha peke, mpoTus ropofa, ceMepo IIJIOTHHKOB CIIEIITHO YHHILIH Jie-
Iopes, 000IpaHHbBIA 3a 3UMY CJIOO0JCKIME MeIllaHaMI Ha TOILINBO.

Becna zamozzasa B ToM rogy — 0HBIH Mosoger; Mapr cmoTpedt
OkTsabpeM; JIUIIIL OKOJIO IIONYAEH — a U TO He KaKILIN JeHb — B
Hebe, 3aTKAHHOM Ty4YaMM, IBJIAJOCE Oejloe — II0-3UMHEMY — COJHIe
U HBIPAJIO B TONYOBIX IPOTATMHAX MEXKAY TYU, IIOTIAILIBAT HA 3eM-
JIIO HEIIPUBETJINBO U KOCO.

Vixe oplta naTauia CTpacTHON HeeIn, a Kalleslb K HOYM HaMep-
3aJla CHHUMHU COCYJIAMH B IIOJ-apIlIHAa AJUHOIO; Jiel Ha peKe, oro-
JIEHHOMH OT CHera, Toke OBbLJI CHHeBaThIN, KaK 3UMHIe obJaKa.

Tam 1 TyT Ha IMIMPOKOM ITOJNIOCE PeKN KPUBO TOPUAJIH COCHOBLIE
BeTBH, 0003HAUAA JOPOTH, IIOJBIHBU U TPEIIUHEI BO JbIY; OHU IIOJ-
HUMAaJIICh BBEPX, TOUHO PYKHU YTOIIAIOIIEro, N3JIOMaHHbIe CYI0PO-
ramu. ToMuTeIbHON CKYKOI BeeT OT PeKH: IIYCTBIHHASA , IIPUKPLITAA
HO3pPeBaTOll KOPOCTOM, OHA JEeKUT 0e30TpajfHO MPAMOI JOPOTOH
BO MIVINCTYIO 00JIaCTh, OTKY/Ja VHBLIO 1 JIEHUBO IBLIIINAT CHIPOM, XO-
JONHBIN BeTep.

(M. I'opvruii)
Mars

Kaxk w1l geHp Hajg paboudeil cyiob60AKONH B ALIMHOM MAacCISHOM
BO3AyXe APOoKaJ U peBel (pabpUUHLIN I'YIOK, U, IMOCJYIIHEIE 30BY,
13 MaJIeHBKUX CepPhIX JOMOB BhIOerajau Ha YJIUIY, TOUHO MCIIyTaH-
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HbIe TapaKaHbl, YIPIOMBIE JIIOAM, He YCIIeBIIINe OCBeKUTHL CHOM CBOM
MYCKVJBI. B X0J0IHOM cyMpaKe OHU IIIJIH II0 HEMOIIEHON YJINIle K
BBICOKMM KaMeHHBLIM KJeTKaM (pabpHKM, OHA ¢ paBHOAVIIIHON yBe-
PEHHOCTHIO K Jajla UX, OcBellas IPA3HYI0 JOPOry AecATKAMMU KUp-
HBIX KBaJpaTHBIX I1as. I'pAs3k uMoKaja moj Horamu. PasgaBanch
X PUILJIbIe BOCKJIHIIAHNA COHHBIX I'OJIOCOB, Ipybas pyradsb 3J10 pBaja
BO3yX, HABCTPeUy JIOAAM ILIBLIN MHBIE 3BYKM — TsKeJas BO3HA
MaIllNH, BOpYaHue mapa. ¥ 'PIOMO M CTPOI'0 MaguyNIN BEICOKNE Uep-
HbIe TPYOBI, HOAHNMASACHL HaJ CI000AKOM, KaK TOJCThIE ITATKHA.

BeuepoMm, Korga cagmioch COJNIHIIE U Ha CTeKJaxX JTOMOB ycTa-
JI0 OJecTenn ero KpacHble Jyun, (pabpruKka BEIKHALIBAJTA JIOLel 13
CBOMX KaMeHHBIX HeJIp, CJOBHO OTPaboTaHHBIN IILJIAK, ¥ OHI CHOBA
IIJIH 10 YJNIAM, 3aKOIYeHHble, ¢ YUePHBIMH JUIIAMH, pacIpocTpa-
HAA B BO3JyXe JIUIIKUN 3allaX MAIINHHOI'O MacJja, 6JecTs roJIogHbI-
mu 3ybamu. Temeps B X rojocax 3ByYAJIO OKUBJIEHHNE U Jaxke pa-
JOCTh, — HA CEeroJHA KOHUYMJIACh KaTopra Tpyaa, JoMa K Iajl VoKUH 1
OTABIX.

Henb npormoueH (habpUKOIl, MAIIMHBEI BHICOCATU M3 MYCKYJIOB
JIOfeN CTONBKO CHUJIBI, CKOJIBKO UM OBLIO HY:kHO. [leHb GeccienHo
BBEIUEPKHYT M3 KU3HHU, YeJOBeK clejaJl ellfe IIar K cBoeil Morumie,
HO OH BHeJ OJM3KO0 Iepej coboil HacaaskIeHne OTAbIXa, PaJoCTHh
IBIMHOI'O Kabaka 1 — GBI JOBOJIEH.

(M. I'opvruir)

IlepegenwiBas nmpupoy M mpuciiocabinBas ee K CBOUM IIOTPeO-
HOCTSAM, YeJIOBeK HM3MeHAeT cpely oOMTaHWS KMBOTHBIX M pacTe-
HUH, BIUASA TeM caMbIM Ha UX KN3Hb. BosmelicTBUEe MOKeT OBIThH
npaMLIM, KOCBEHHBIM H CJIyJYalHBIM.

YcTaHOBU COOTBETCTBHE:

C IIpsimoe ) BeccozHaTelbHOE H2MeHEHUE UeJIOBeKOM JaHAMAa(TOR,
P KJIuMaTa, BOJOeMOB H IIOYBEI.

Wsmenenusd, KOTOpEIe He OBLITHA 3alllTaHUPOBAHEI
( Koceennoe ) YeJIOBEKOM: OCyIIIeHHe oouor, noc'rpomca IJIOTHUH,
pacnamika e THHEL.

| S L N

CozHaTeILHOE BMEIIaTeIbLCTBO B IPUPOAY:
Ciayuaiinoe
HepanuoHAJbHEIE PEIOOJIOBCTBO U 0XOTa, BEIPYOKA JIeCOB.

I
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,w Kaxr TEI yMaemns, KaKoe BO3IeCTBHe MOXKHO HAZBATE IPSAMEIM, KOCBEH-
HEIM WU caydaiHeIM? IIprBe TU CBOU IPUMEPEL.

OTplII[aTeJIBHoe H IIOJIOKHUTeJbHOe BJIHAHNIEe UeJIOBEeKa Ha IIpHpoay.

v, .
[{

Wsyuu mpeAcTaBiIeHHYI0 HHPOpManuo. O0LIACHA ¢ ee TOMOIILI0 3aK0H
TOTePAHTHOCTH.

Bce opranmsmbl jKHUBOU IIPUPOIEI UYBCTBYIOT ceba KOMGOPTHO
B CBOEH 5KOCUCTEME 0 TeX IOP, IOKA YYBCTBYIOT ONTUMAJIbHOE BO3-
JericTBUE BHEITHUX (DaKTOPOB Ha CBOU 00pas3 JKU3HU.

124
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g Bce :xuBBIe OpraHM3MEBI IJTIOX0 PearupyioT Kak Ha HeJocTa-
TOK, TaK 1 Ha M30BITOK AEeHCTBUA 9KOJOTIYIEeCKOro hakTopa —
3TO TaK Ha3bIBAE€MBIIl 3aKOH TOJIEPAHTHOCTH.

3aBUCUMOCTb YaCTOTHI ABIXATENbHBIX ABUKEHHUH JIATYIIKU OT
TeMIepaTyphl BOIBI.

+5 +10 +15 +25 +30 +40  +45 J

3 40 76 110 120 32 15 J

OnrumanbHasi TeMIepaTrypa, IPHU KOTOPo HabmmogaeTcsa Hau-
fOoJblllee UMCIO BEePTHKAJBHBIX [IBUKEHUI JHA POTOBOM IIOJIO-
ctu (110-120 gpIxaTenbHBIX ABUMKEHWN B MHUHYTY), COCTaBISIET
+25..:4+30"C.

IIpu moHM:KEeHUU TeMIIepaTyphl YacToTa ALIXaTeNbHBIX IBUIKe-
Huil ymensbinaercs (go 75 mpu +15° C), uTo cBUAETEIBCTBYET O II0-
HUKeHNN NWHTeHCUBHOCTH oO0MeHa BellleCTB B OpraHu3Me JATYIIKHA
U, CJIeOBaTeIbHO, YMEHBIIIEHNU KOJHUYeCcTBa II0TPebIsIeMoro Kue-
aopoga. IIpu remmeparype +5° C naryiika BoagaeT B ollelleHeHUe.
HanbHellIee MOHUK eHIEe TeMIIEPaTyPhl MOYKEeT IIPUBECTU K THOen
SKHUBOTHOTO.

3aBUCHUMOCTE UACTOTHI ALIXATeJILHEIX ABUKeHUT
JATYIIKY OT TeMIepaTyphI BOLEI
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TemmepaTypa BojbI B rpagycax Lenbcus

YacroTa JbIXaTedbHBIX ABHKEHHH
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IIpn moBbIIIeHUNN TeMIlepaTypbl HaOJMOmaeTcAd YMeHbIIIeHue
YrcJa BePTUKAJTBHBIX JABMMKEHUN JHA POTOBOM moJsocTu (Jo 32 mpu
+40°C), uTo MOk eT OLITHL CBA3aHO C IePerpeBoM KMBOTHOI'O U Ha-
pVIIIeHNeM IIPOIleccoB K usHeAeATebHOCTU. [lanbHelllee ITOBRIIIIE-
HUe TeMIIepaTypPhl MOYKET IPUBECTH K IO sKUBOTHOTO.

1. Bribepu ofuH IpaBUJILHEIN OTBET.

4 o
COBOKYI’IHOCTB (1)1/13qucrcnx U XMMHYEeCKHUX (l)aKTOPOB HeXHnBoUu

IIPUPOJLI, BO3IEHCTBYIOIINX Ha OPraHN3M B cpeje ero o0uTaHms:

1) 6uoTHuecKui

2) aHTPOIIOTeHHBI I
3) abuoTuuecKMn
4) 5KOJOTUYECKU I

2. Kakoii 13 (pakTOpPOB cpelbl He OTHOCUTCA K a0MoTUUYecKoMYy ?
1) o6pazoBaHme cBaJOK

2) BTa>XKHOCTB BO3yXxa

3) TeMmmepaTypa BOJbI

4) B1uAHUe cBeTa

3. Bribepu Tpu BepHBIX OTBeTA U3 IIIeCTU. SalUIIN I PEL B II0-

pPAgKe BO3pacTaHMA.

K aHTpOIIOreHHBIM 5KOJOIHYeCKUM (haKTOPaAM OTHOCAT:
1) BHECeHUe OPraHNYeCKUX YI0OPEHUN B IIOUBY
2) yMeHbIIIeHIe OCBEII[eHHOCTH B BOZ0eMax ¢ YBeJInUeHUueM IJIy-

OMHEBL

&

3) BeIIIaleHUEe OCAKOB

4) npekpallleHre BYJTKaHNUYECKO JeATeIbHOCTH
9) mIpopesKkUBaHUeE Ca’KEeHIIeB COCHBI

6) obmesTenne peK B pe3ybTaTe BEIPYOKU JIeCOB

K Bepminaam ycmexa

O1eHN CBOIO eATeJbHOCTh Ha YpoKe. 3akoHYU (hpasbl. Byas

HNCKPEeHHHM.

Cez00ns nHa ypoke A...
Mmne ydaaoce...

A mozy noxeanume...
A nedocmamoumo...
A cmapaanca...
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KAKWE KOMIMOHEHTbI ECTb

1Y Y SKOCUCTEMBI «MAPK»?
(MPAKTUYECKAS PABOTA N27)

Lenb ypoka:

¢ HAYYUTLCA onpenenaTb KOMMOHEHTbl SKOCUCTEMBI,

4 KNaccndpuumpoBaTh SKOCUCTEMY ;

¢ 0OBACHATL BNUSAHME SKONOMMYeCKMX (haKTOPOB Ha hyHKLM-
OHUPOBAHUE 3KOCUCTEMBbI.

[Onga nccnepoBaHus:

¢ BbIOpaHHOWM 3KoCUCTeMbI Tebe MOoryT NpuroguTLCa: hoToan-
napar, yBenuuutesibHoe CTeKslo, MnaHLeT, TeTpagb, KapaHaall,
nactuk, py4ka.

= BCHOMHMY M 3aIHIIH OTBETHI B TeTPajm.
@ 1. Yro obo3HAUAET TOHATHE «3KOCHCTeMAa» ?
2. HazoBu MpU3HAKH, II0 KOTOPLIM MOKHO OINPEeJeNuTh, UYTO MapK — 3TO
JKOCHCTeMA.
3. Onpeze u BUJ BKOCHACTEMEI IO IIPOUCX 0K JeHUIO, PAa3ZMepy, UICTOUHUKY
9HepPTHH.
4. Kakue sroJyiornueckyie (pakTOPLI OKAZLIBAIOT BIMSHNE HA CYIIeCcTBORA-
HHe 3TOH SBKOCHUCTeMEI ?

Xoa paGoThI

1. Ucnonb3ys yBeIUUUTeIbHOE ol Tl re— e ——
doToanmapar, onpesesy U 3aQpUKCUPYN KaK | ponogyg B 0GmecTReH-
MOKHO 00Jblllee KOJHUYECTBO IIpeacTaBmu- |gom MecTe U IapKe.
TeJlell PacTHUTEJIBHOTO U KHBOTHOIO MHPAa
IIpecTaBIeHHOU 3K0CUCTEMEI.

2. Ilocrapaiicsa onpenenuTsb, KTO N3 HUX
ABJIgeTCS IPOU3BOAWTEJIeM, IIOTpebuTereM
U paspyliuTeneM B skocucteMe. Cxemaru-
YecKHU N300pasy 3Ty IeIIOUKY.

3. Ompegemm, kaxkue abmormueckue Qax-
TOPLI BO3AEHCTBYIOT Ha sKocucTeMy. IIprBemm
IIpUMepEI 2—3 IIPUCIIOCOOIEHITIT PaCTUTETHHBIX
TUTN SKMBOTHBIX OPTaHNU3MOB K HEJOCTaTKY Jei-
CTBUA KaKOro-JI00 abHOTIYECKOro (pakTopa.

4. Coenamsv 6v600: Kakoe sHaueHUe
uMeeT AJA JaHHON MEeCTHOCTH 3Ta 9KOJOTH-
yecKas cucrema?

Pa6oTy MO3KHO BBINOJIHHUTL B TPYIIIIE
WU caMocToATeNbHO. Beibepu (hopmy oTuera: mpeseHTaIs, TabIn-
11a B TeTpaju, UK razeta Ha jgucTe 6ymaru popmaTa A3.
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MOYEMY XXUBOW MWP HALLIEW MAAHETbI

CTOAb PA3HOOBPAS3EH U B TO XE
BPEM4 TAK MMOXOX?

Llenb ypoka:
4 KnaccuunumpoBaTe OpraHM3Mbl Mo LLAPCTBaM XMUBOW Mpu-
POAbI.
Ans nocTnxeHus Lenm HeobxoaMMo y3HaTb:
4 3HATb KITIOYEBbIE XapaKTepUCTUKM NpeacTaBuTeNien LLapcTB
i XMBOW NpUpobl.

) 43 & e = T
- - - % — Y -
——

Kaxue o0Ire IpU3HAKY XapaKTePHEI A9 BCeX JKUBEIX OPTaHU3MOB?
Kaxue BUALI OpraHU2MOB ThI 3HACIIE?

Hasa toro, 4robbl OBIIO yAOOHO M3ydaTh
SKMBYIO IIPUPOAY, OPraHM3MbI pacIlIpemessiioT
o rpymmam, T.e. kaaccu@uuyupyiom. Kmnac-
cupUKanug IO3BOJAET PaszodbpaTbcs B OIPOM-
HOM MHOIoo6pasny BHOB, paclpemelnuTb HX
B CTPOrOM IOPAJKe W O0BeJUHUTH B I'PYIIILI
mo obmuMm mnpusHakam. [lepBbIM IIOOBITAJICSH
3TO cJeJlaTh I'PeUeCKHi yUeHBIA ApucToTenb
B IV Beke 1o H. 3. Ho ero knaccudpuranmus yxe
ycrapea.

B XVIII Beke mBenckuit marypanauct Kapa
JluuHell pasgesna NPUPOIHBIA MUP Ha TPH
[apcTBa: MHUHEPAIbHOEe, PACTUTENbHOEe U KU-
BoTHoe. Ero meros ucmosb3yercsa 40 CUX IIOD,
IIpasja, B yCOBEPIIEHCTBOBAHHOM BUJE.

Kapa JIuaseit
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Yuensie 06’BGIII/IHI/IJII/I BCe OPraHM3MEBI B YeThIPe ITapcTBa:

LapcTea Xunson npupoAb!

HachBo — OUYeHb OOJbIIag T'pyIIia opraHm3sMoB, KOTOPEBIe
O6JIa,ZIaIOT CXOOHBIMHA IIPHM3HaAKaMM CTPOEHUA H IIPOI[eCCOB
JKHU3HeOeATeJIBbHOCTH, OTIMYATCA OT APYIUX I'PYIIII CIIOCO-
60M IUTaHUA 11 CTpOeHHueM KJIeTKH.

IIpencraBurenu mapcTBa pacre-
Huit (plants). VYdueHble mnpexmoia-
ramT, YTO Ha Hallell 3emJe Oolee
350 TBIC. pacTeHMH, HO HM3YUYUTh U
KJaccuUIIIPOBATE YAAIOCH TOJBKO
287 Teic. PacTenns xapakTepusyioT-
cs HAJUYMEM B UX KJETKaX 3eJIeHOT'O
nurmMenTa (XJgopoduiia) 1 CIocoOHO-
CTBIO CO3JJaBaTh OPraHUYecKHe Bellle-
cTBa M3 Heopranmueckux. [loutu Bce
OHU BeyT HEIIOABUKHBIN 00pas sKU3HU.

Manuga — HaJleXXHOe CpPeCcTBO
OT IIPOCTYOBL

ITonesupiMu cBoOMcTBAMU 06-
JagaroT JeKapCTBeHHLIe TPAaBhI.
OpHoll M3 TaKUX TpaB ABJIAETCS
acTparoH. Ero Bropoe HazBanme —
«KOpoJIieBa TpaB» . ITO OUeHb II0-
Je3Has KyJbTypa, WCIIOJb3ye-
Mas Kak JIeKapCTBO, IPAHOCTD U
JeKopaTUBHOEe pacTeHue.
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Martickuii JaHIBIII — YIUBUTEJIBHO HEMX-
HBII 1 KpacuBLIA 1BeTok. OpHaKo Bce ero ua-
CTU ANOBHUTHI. 3alax JaHIBIIIA IIPHUBIEKAaeT
MHOTHUX IITHI] U KHUBOTHBIX, AJA HEKOTOPBIX
M3 HUX 3HAKOMCTBO C I[BETKOM IIPHUBOJUT K
cmepTu. [ YesoBeKa JIAHABIII TaKkKe Ipe-
CcTaBJISAeT OIacHOCTh. UTo65I 136eKaTh TOKCUUECKOT'0 BO3IeICTBUA
pacTeHusi, HeoOXOAUMO IIPOABIATE OCTOPOKHOCTE 1 IIOMHUTE O Me-
pax 6e30IIaCcHOCTH.

HeoObpruHBIM sABASETCS TI'HUIAaHTCKUN I[BETOK
I'ugaopa adpuranHckas, pacTyllas B NYCTBIHAX
IO:xuo0i1 Appuxu. Ee Temo — 3To ofMH IIBETOK HJIN
conserre. OH mUTaeTcs HACEKOMBIMHU, HEHCTBYS
KakK JIOBYIIIKA.

Opranusmel napcTBa KUBOTHEIX (animals). K sTomy mapcTBy
OTHOCATCA 35 THIC. BUAOB. JHMBOTHBIX OTJMYAIOT OI'POMHOE Pa3Ho-
obpasue u ciIoKHBIe (DOPMEI TOoBefeHNA. JAUBOTHEIE, B OTJINYMIE OT
pacTeHU, MUTAIOTCA TOTOBBIMY OPraHnYecKUMHU BellectBamMu. OHU
aKTHUBHO UIITYT IIUIIY, YOEKUIIlEe OT BParoB U HEIIOTOAbI.

B mexoroprix painionax Kaszaxcrama
BOAUTCA YHUKANLHBIN 3Beph — CHEX-
HBII 6apc, KOTOPBIX CTAJ I'OCY JapCTBEH-
HBIM CHMBOJIOM Halllell CTpPaHLI, a TaK-
sKe nsobpaskeH Ha repbe Anmarsl.

IlapcTBo GakTepmit (c mmep. ¢ ApeBHerped. —
«IIaJo4YKa» ). BakTepmm — 3TO0 MeabyamIllie of-
HOKJIETOUHBIE OPTaHW3MBI, HEBUAUMBIE HEBOO-
PV:KeHHBIM TIJaszoM. B KieTkax OakTepuil HeT
aapa. Ogau 6aKTepuu yuyacTBYIOT B KDYTOBOPOTe
BEeIIleCTB, APYT'He IIpeBpaIialoT MOJOKO B IIPOCTO-
KBAaIlly, TPEThU BLI3BIBAIOT Y JIOJEH CKapJIaTUHY,

Ieeug Bproc — XO0JIepy 1 MHOTHe Apyrue 60Je3HU.
AHTJIUNCKUNA
0aKTepHUoJIOT
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Q. BakTepmosornsa — 5To HayKa, U3ydaromlas 6axkTe pum.

e =

h BaR’repuo.nor — 9TO CIIeIfTuaJucCT, ROTOpHﬁ usydaeT MUKPO-
OpPraHms3MBbl 1 X ﬂeﬁCTBHH Ha KN BBI€ OPIaHM3MBI.

IlapcrBo rpubor (fungi). Ocobas
I'PYIIIa opraHu3MoB, cOUeTaroIasd B cede
(GYHKOMKM U pacTeHWil, U KUBOTHBIX.
I’'pubbl 10MT0 OTHOCUIN TO K PACTEHUAM,
TO K 3KMBOTHEIM. Celfluac UX BRIJEISAIOT B
ocoboe 1apcTBO KUBOU mpuponasl. I'pu-
6B — OZHA U3 Hambosee pasHOOOpAa3HBIX | DeJElH IPHG coueTaer B cede
IPYIII KUBLIX opranmamMoB. OHm mura- TR0 ny

BeIl[ecTB: DEJIKOB, JKUPORB,
IOTCA I'OTOBBIMHM OPraHMYeCKMMIM BeIlle- VIJIeBOJIOB, BATAMHHOB.
CTBaMM.

B cpemnem rypumna orekiaageisaeT 190 aui B rog. CaMblil 60/1b-
mro# rpu6 Hanwu B CIITA 1985 r. — 140 kr. Bapocaas aaryIiika cbe-
JlaeT 3a CBOIO *KU3HB 6oJsiee 3 TOHH KoMapoB. KpoT MoxkeT 3a olHY
HOYB IIPOPBITE TYHHEN b IIUHOI B 76 MeTpoB. JIock UyBCTBYeT, ecaiu
KaKoe-TO HaceKoMoe CaJuTcsa eMy Ha pora. Bce aMen MMeOT BO3-
MOJKHOCTB CIIaTh TOAPA TPU Tojla, IIPU 3TOM He ymoTpebiada abco-
J0THO HUUero. [TaMaTE 30710T0M PEIOKU paBHA TPEM CeKYyHIaM.

HHU3MEI?

2. 3amosmHEH [guarpaMmy BeHHa 0O
Teme «IlapcTBa 'KHBOI TPUPOALL.
XapakTepHBIe IPU3HAKY IAPCTE» .

@ 1. 14 uero kiaccu(UIUPYIOT opra-

ITuarpamma BerHa

Wrpa « HeTBepTHIl JUITHUN » .

1. Myxomop, JIUCHYKA, TOL0e Pe30BHUK, OeJIblii rpuo.
2. Boak, oJieHE, JieB, TATP.

3. Komika, neonapf, cobaka, KOpoBa.

4. Kur, cios, xkupad, MypaBeii.

Ucnonezya MHTEepHET, Y3HAL, TOUeMy GAKTePUU MOTYT OBITE KY.LUHAPA-
Mmu, papmayesemamu, nomowHuramu 3ennedenrvya. IIOATOTOBL coobIIIe-
HIe U IIPeJICTABE ero B KJacce.
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B YEM 3AKAIOYHAIOTCH CXOACTBA U

PASAUHNG OAHOKAETOYHBIX U
MHOTOKAETOYHbIX OPTAHU3MOB?

Llenb ypoka:

4 HayuuUTbCA XapakTepu3oBaTb OAHOKJIETOYHbIe U MHOTOKJle-
TOYHble OpraHU3MbI.

Ans nocTmxeHus Lenm HeobxoaMmMo y3HaTb:

4 CXOACTBA U Pa3nnyma OOHOKIIETOYHbIX M MHOMOKJIETOYHbIX

L OpraHM3MoB.
@ IIpounTaii cTUXOTBOpeHNE. BEIIe 1 0COG@HHOCTH KIeTKH.
Ompezenn, Kakye OEIBAIOT BUAEI KJIETOK.

Krnerka — :xusHu Bcell ocHoBa! Mopsx, MeaBeb, IeTyX 1 KHT.
IloBTOpPATE MBI OyIeM cHoOBa! Iy6, cocHa, cobaka, KoIIka
Tonbko ecTs ogHa 6ega: Jau rpub Ha TOHKOU HOKKe!
He ypacTca uuxorga MHoOrokJ1IeTouHbIE MBI,

Hawm yBuzeTs KJIETKY IJIa30M. U mmosTomy LOMKHBL:

A xorenochk 6BI Bece cpasy KieTky MBIIIIIL MBI VIPAXKHATD,
PaccmoTpeTs 1 pazobpaTh, KneTku mosra pasBuBaTh.
Krnerky nepepucopats! ObecmeuaT 3T KJIETKU

Benp 1z kaeTKM cocTOAT: Ham xopolmme oTMeTKH.

(1. Pycaxos)

WKusue Ha 3eMie ecTh MOBCIOAY: B BO3AyXe, IIOUBe, Bojge. K-
BbIe OPTaHM3MbI OLIBAIOT OJHOKJETOUHLIE I MHOTI'OKJIETOUHEIE; OHU
B3aUMOJeIICTBYIOT MeXKIY CO00M 1 B3aMMOJAEHCTBYIOT C OKPYKaro-
el cpegoii. I Bce oHU HaceAIOT HAIITY IIJIAHETY.

@ Bce opraHmnaMbI cOCTOAT U3 KJIETOK. JTUM OHU OTJIHUYAOTCS
OT TeJI HeXKMBOH Npupoasl. KiIeTKH BceX opraHnaMoB II0XO0-

JKU 10 CTPOEHUIO: KJIEMOYHAS MeMOpAHA, yumonaa3ma u
A0po.
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OnHOKJIeTOYHBIE — 5TO OPraHU3MEI, TEJI0O KOTOPBLIX COCTOUT
U3 OOTHON KJIETKH.

K HuM oTHOCHTCA GonbIInHCTBO OakTepuii. O JHOKJIETOUHBIE Op-
TaHU3MBI €CTh CPEIU PaCTeHUIl, JKUBOTHBIX,, 'puboB. PazMepsI ogHO-
KJIETOUHBIX MaJleHbKIe, KaK U pazMephbl KieTok. Cpeguuii pazmep
OMHOKJIEeTOUHBIX oprannamos coctasiaseT 0,1-0,5 mm. IToaTomy mx
Ha3BIBAIOT MUKpoopzanudmamu. OOUTAIOT OTHOKJIETOUHBIE Opra-
HHU3MBI B BOJe 1 BJIa*KHOU IIOUBe 1 B APYI'HMX opranuamax. BHerrae
OHHU ouYeHb pasHoobpasubl. MazBecTHO Gosee 60000 coBpeMeHHBIX
OQHOKJIETOUHBIX >KHBOTHBIX. HTepecHO, YTO OJHOKJIETOUHLIE Op-
TaHU3MbI BO3HUKJIU 6oJiee 2 M/ JeT Ha3a[.

Kak TEI IyMaeIns, moueMy B COBPeMEeHHOM X HBOTHOM MHpPe OJHOKJIeTOU-
HEIE JXUBOTHEIE BIAIOTCA MEOT000PA3HOM JKHBOTHOM I'D YIITIOH?

,«g Kaerrka ogHOKJIETOUHOrO OpraHM3Ma — CAMOCTOATEILHOE
b JKBOE CYIIeCTBO, KOTOPOe ABIIINT, ABUraeTcd, pacTer, mu-
TaeTcsA, B Hed IIPOMCXOAUT OOMeH BelllecTB, OHA CIIOocoOHA
pasMHOKAaThC.

Ameba — TIpeICTABUTEIE Xnamudomorada — IpefcCTABUTEI b
OHOKJIETOUHBIX OPTaHN2MOB OIHOKJIETOUHBIX OPTaHU3MOB
B JKHBOTHOM MIHpe. B PACTHTeJILHOM MHUDe.

Tero MHOTOKIETOUHBIX OPraHH3MOB COCTOUT M3 MHOYKeCTBa
pasHoOoOpasHBIX KJETOK. B oTiinuMe OT OJHOKJIETOUHLIX OpraHmus-
MOB, KJETKa MHOTOKJETOUHOI'O0 OpPraHm3Ma He MOKeT CYIIeCTBO-
BaTh CaMOCTOATENLHO, 0e3 CBA3U ¢ APYIUMH KJeTKaMH. Pasmepsl
MHOTOKJIeTouHOoro opraamnama gocturatt ot 0,04 mm (KosmoBpaTKm)
mo 160 m (cexBoits). UHauBHMAyanbHOE PasBUTHE MHOTOKJIETOY-
HOTO OprammaMa OOBIYHO HAUMHAETCS C OJHOHI OILJIOJOTBOPEHHOM
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anexkgeTkn. OHa MHOTOKPATHO AeJUTCH, HO II0-
cle JelleHUs KJIETKH He pacxongATrca. Cxomubie
10 CTPOEHUIO N (PYHKIIUAM OHHM 00pPasyOT TKaHU,
obecrieunBarIne »XN3HL MHOIOKJIETOUHOT'O Opra-
Hu3Ma. Teso 60JBIIMHECTBA MHOI'OKJIETOUYHBLIX OP-
raEn3MoOB COCTOMUT M3 opraHos. Hampumep: pacre-
HIUe UMeeT KOPeHb, cTebelb, JUCTOK 1 T. ., a TeJIO
YeJJ0OBeKa WJIU KMBOTHOI'O — JIeTKHe, cephlle, Ke-
N.JA. Meunnrop JIVAOK U IpyrHe opraHbl. MHOrOKJIeTOYHbIE opra-
HU3MbI BO3HUKJIN okoJio 700 mau mger Hasaxg. Pyc-
ckuii 6uosor U.M. MeuHNKOB N3yYaJ MHOT'OKJIETOUHBIE OPraHN3MBbl
U CO3/aJI TEOPUIO UX IIPOUCXOMKJeHUA.

Hacerkompble — camasd GoJblliad I'pyIilia cpeJu BceX KUBOTHHIX.
Nx 6omee 1 maH BugoB. Hanbosee pazHoo6paszeH MUP HACEKOMBIX
B Tponukax. Camasa pasHooOpa3Has rpylna HaCeKOMBIX — JKYKH.
Wx xapakTepHBIN IpU3HAK — HAJUYME KeCTKUX U MPOUHBIX IIe-
PeIHUX KPbLIbeB, Ha3bIBaeMbIX HaJKPLLIbAMHU. OHU IIPUKPHIBa-
IOT BePXHIOIO CTOPOHY OPIOIIKA U 3aJHUe IlepelloHYaThie KPBLIbA,
IIPU IIOMOIIIY KOTOPBIX KYKHU JETaI0T.

1. Kakux )KUBOTHBEIX OTHOCAT K IMOANAPCTBY ONHOKJIeTOUHEIX ? Hazoru ux
o0lie IPpU3HAKH.
2. Kakux :XMBOTHLIX HA3LIBAIOT MHOTOKJIETOUHLIMMI ?

1. BuicTpoli TUHNM cpaBHeHUA.

Opuoxnerounsie

S Muoroxxerounnie
opramMaMBr Jlmamu cpaBHenus - I

p———
KonuuecTBo BU0B

Paswmeps! Tenra

Teno cocrout u3

Bosauxau

IlpencraBuTenu
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2. CocTaBs Imad TekcTa maparpada.

3. Kakue yTBep:K 1eHUSA BepPHBI?

ITocTaBbTe 3HAK «+» MIH «—».

1. KneTka — ocHOBHAS eUHHIIA CTPOEHUSA BCeX JKMBBIX opra-

HU3MOB.
2. Mem6paHna, nuTomiasma, SApo — IrJIaBHbBIE YaCTH KJIE€TOK.
3. IlnacTuasl — ecTh TOIBKO ¥ PACTUTENBHEIX KJIETOK.
4. MUKPOCKOII — YBeJIMYUTEIbHBIH IPUOOD.
5. JKuBbIe KJIeTKU TOJTBKO IUTAIOTCA.
6. KneTkn oqmHaKOBEI 10 (hopMe 1 pazMepaM.
7. Opranmsm uesioBeKa COCTOUT U3 KJIETOK.

I’ICHOJILSYH JOIIOJIHUTEeJbHEIe UCTOYHUKHU, IIOATOTOBE COODINEeHWe O pas-
HO000pasuu OJHOKJIETOUHBIX JKUBOTHEIX.

Banucu 00X cHbL ObLMmb

3anoaHu cxeMmy «PEIOHi «cremeT».
Kpamrumu, mOoiHbLMU.

BriBoj, orBeT Ha
OOCTaBJIEHHEBIHA BOIIPOC

TeMma g9 pasMEBIILIEHAS
Pazno00pazne OIHOKJIETOUHBIX
¥ MHOTOKJIETOUHEIX OPTAHUZMOB
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ECTb AUMECTA B CTPAHE,
FAE XXKUTb HEBE3OMACHO?

Lenb ypoka:

¢ N3y4unTb SKONOrMYeckme npobnemsl Pecnybnmkm KazaxcraH.
Ans nocTmxeHus Lenm HeobxoaMmMo y3HaTb:

¢ Kakue skonormnyeckme npobnembl eCTb B Halen cTpaHe?

6 BcnomHEH, 0 KaKUX HKOJOTMUECKUX MPobIeMax B HAIIeH cTpaHe THI CIbI-
mian pagsine? Cesaii kiiacTep « DKoJoTHUecKHe IpooiaeMel Kazaxcraga».

CrpemMuTenbHBIe U3MeHEHUS IIPUPOILI HAIllel IJIaHeThl IIPOUC-
XOLAT B pe3yJbTaTe AesaTeJlbHOCTH Jioell. YemoBex Bcerja MCIIOIb-
30BAJI OKPYKAIOIIYIO CPpely B OCHOBHOM KaK HCTOUHUIK PeCcypCcoB.
Hoxaroe BpeMs ero 1eATeIbHOCTh He OKa3hIBAJTa 3aMETHOT'O BIUAHUSA
Ha mpupoay. JIumb B koHIe XX Beka M3MeHeHUs, IIPOUCXOIAIIIe
B OKPYJKaloIeldl cpele IIoJ BIUSHUEM XO3AHCTBEHHOU JesATesIbHO-
CTH UesloBeKa, obpaTuim Ha ce0sa BHUMAaHMe YUeHBIX.

VYBennueHne YMCIEHHOCTU HaceleHUS 3eMJH, POCT TOPOAOB,
OypHOe paszBUTHE IIPOMBIIIIEHHOCTH, CeJIhCKOI0 X03AMCTBa, CTPO-
UTeNbCTBa, TPAHCIIOPTA BELI3ZBAJIM Cepbe3HOe YXVIIeHUe 3KOJIOTH-
YyecKol curyanuu. Pacmalnka IeJIMHHBIX 3eMeJb B HAaIllell cTpa-
He, BBIAC CKOTA B OOJBININX MaciuTabax NPUBEIN K Pa3BUTUIO
3PO3UM — Pa3pyIIeHNI0 U CMBIBY IIJIOJOPOAHOIO CJIOA IIOUYB BOJOI 1
BeTpPoM. Jpo3usd, paspaboTKa MeCTOPOK JeHUI MOJIe3HBIX NCKOoIIae-
MBIX, CTPOUTENLCTBO IIPEANPUATUN U roposoB genaeT B Kazaxcrane
HeIIPUTOAHBIMU I CeIbCKOXO03ANCTBEHHOIO IIOJb30BaHUA ILI0I0-
POIHBIE 3eMJIH.

B mamreii crpame riaaBHBIM u HamboJsiee paciIpoCcTpPaHEHHBIM
BUIOM BJIUSHUSA UeJIOBEKA Ha OKPYIKAIOIIYIO Cpely CTaJIO ee 3arpsas-
HeHUe.
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f '[) 3arpasHeHHe — 3TO IOCTYILIeHe B OKPYIKAIOIIIYIO Cpeay JII0-

OBIX TBEPJBIX, JKUIKUX 1 ra3000pas3HbIX BeIleCTB, MUKPOOP-
raHN3MOB, IIIYMOB U H3JIYyUeHUH B KOJUYECTBaX, BPeIHBIX
IJISI 3TOPOBBS UeJOBeKa, JKUBOTHEIX, COCTOSHUSA PacTeHUl 1
IPUPOLEI IIJTAHETHI B I[EJIOM.

B Kazaxcrane ecTh palioHBI, I'le CUJIBHO 3arpA3HeHbl aTMocde-
pa, IOBEePXHOCTHEIE U IIOA3eMHbIe BOAbI, IIOUYBA, PACTUTELHOCTEL 1
SKUBOTHBIT MUD.

MecTo, rae 6n11 pacnonoskern CeMunmagaTHHCKMI AXepPHBIH I10-
JHIOH, — 3TO I'YyCTOHACEJeHHBIII paiioH. Bo BpeMeHa gelicTBuSA II0-
auroHa (1949-1989 rr.) TeppuUTOpUHN IPUIETAIOIIUX K HEMY IIOCEJ-
KOB JI0JITOe BpeMsd 3arpAsHANNCh ANePHBIMU OTXOLaMU, a KHUTeJn
IIOABEPTANINCEL BO3AeHCcTBUIO paguaiiuu. Ha moauroHe mpoBogu-
JIUCh OTKPBITHIE BO3AYIIIHBIE U Ha3eMHBbIe B3PBLIBBI YPaHOBBIX, BO-
JTOPOIHBIX U ILTYTOHHEBBIX 60M6. 1,5 MJIH UesloBeK, IIPOK MBABIIINX
Ha Teppuropuax Cemunanarunckoii, Kaparamguuckoit u Ilasmo-
JDapcKoll obJgacTell, moJydayy OOJIBIIINE O3Bl paIualiuu, KOTO-
pble IIPUBENH K cepbe3HbIM 3aboseBaHusaM. 29 aBrycra 1991 roga
CeMumnmasaTUHCKUHA SAePHBIA IMOJUTOH ObIT 3akpeIT (Yrasz Ned09
IIpesugenra Pecny6aukn Kazaxcran H.A. Haszapb6aeBa «O 3axkpsbl-

Tiuu CeMUIIATaTUHCKOTO nonnrona») .

/\r\-
/""f 2
2 Cesezpo- KAR a \
&S © Kowweray y

OFhACTE %
j Kocrawaii )
r/:"‘-\ "5,) i )
j‘\f (Al q. 3, Armoawician
{ }\/r\,—1 -‘? obnacre gﬂam
Kas e

Janapmo-Kasaxcrano
< obnaas N </ ¥ y
03. bamaw

Autiobuncuan
Arsipaycias ofnacts obmcre

R_ATsipsy

AnmtatMHoaN '(

Manrucrayeian HanBunokan _ obascts N
obnacts Apanscroe \_ 9Gnacre efinacts e
mope N, ) ,‘-&{“m -\‘,
f .
\d
@ Ucnonsaysd AOTOJHUTENLHEIE UCTOUHUKH, y3Hall Gospime o Cemmmana-
TUHCKOM AAepHOM moaurone. Crenaii cBou BEIBO/EL
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C 1978 roga yposens Boasl B Kacriuiickom Mope mogusAIcs 6otee
yeM Ha 2 M, UYTO IIPUBEJIO K 3aTOIIJIEHUIO IIPUOPEKHBIX 3eMeJlb.

B mocnegume roger Teppuropus Kacmuiickoro Mops cUUTaeTcs
Ba’KHBIM PETrMOHOM I10 Jo6bIYe He)TU U rasa. B cBA3U ¢ mogbeMoM
VPOBHSA BOABI B MOPEe 3TOT PErrOH OKa3aJics B 30HE 9KOJOTHUECKOTO
bemcTBUA:

— MeCTOPOKIeHNUs, pacuosiokeHHble BOmusu Kacriusa, HaxomaT-
c4 IIOJ yI'PO30H 3aTOILIEHUA. JTO I'PO3UT I'MOENBI0 PACTUTEIHLHOMY U
’KUBOTHOMY MUDY, Hacendiemy Kacnuiickoe Mope;

— OCBOEHUE MeCTOPOKAeHUN He()TH U rasza IPUBeJo K YHUYTO-
JKeHHUIO OCETPOBBIX U PHIO.

CrnosxkHasa skoJormyeckas CUTyaIWsd CJOKUIach U B bacceiiHe
ozepa Baarkam. Bricrixanue ycTba pexku Wie mary6mo ckaszanochk
Ha ypoBHe BoAbl B o3epe Bamkari. Paciupernne moauBHOro 3emie-
neus, HauaToe OCBOeHUe YIOJIbHBIX MeCTOPOKIeHUI BOIM3U 03epa

Ompeiesii TPUUWHY BO3HUKHOBEHHS HKOJIOTHUECKO mpobieMel Kacomii-
e CKOro MOps U 0003HAUL cleficTBUA. CIPOTHOZUPYI BOZMOMKHEIe ITOCTIe-
CTBUSA 3TOH BKOMOTHUECKOIT mpodaeMer. OdopmMu paGoTy B QopMe Kia-
‘,: ¥ |"‘ cTepa-TayuKa, I'ile MeHTPATbLHEIM 3BeHOM OyaeT 00OzHAUeHA TPUUYUHA.
0603HAUE BOZMOKHEIE IYTH PEIIeHUS BOZHHUKIINX SKOJOTHUECKHUX IIPO-

osiem Kacmmiickoro mop4.
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OI'IaCHOCTbH,,eCpTﬂHOI'O 3arpAsHeHusa pna obutatenen MopA
0OpHa ToHHa HedpTu 3arpa3HAeT 12 KB. KM NOBEePXHOCTU OKeaHa

MexaHuueckoe 3arpasHenme
Hedms PYXELE ROKPOS U Fw6ens Pui, MOPCKIC MNEKO- -
PCTe, S€wy0), Hapyds AMTI0 WX, NTHLY.
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IIPeaCTABIAIOT OOJIBIIYIO OIIACHOCTD AJ4A o3epa. Ilo HayuHBIM Ipor-
Ho3aM, B XXI Beke He NCKIIOUEHA BO3MOMKHOCTD ITOJJHOI'O BBICKIX a-
HUSA 3alaJHON YacTH o3epa U IpeBpallleHnsa ero BOCTOUHOMN YacTyu B
COJIEHYIO JIY:KY. OTO MOKeT IIPUBECTU K INI06aJbHBIM M3MeHeHUAM
npupoauoro gaugmmadgra IIpubankainesa 1 npeBpalieHnio ero B 6es-
SKU3HEHHYIO IIYCTHIHIO.

Hpyrasa npobiema osepa Bankarmr — aTo yXyAllleHre KadecTBa
BOJBI M3-3a CTPOUTEJLCTBA 3/IeCh BalKaIllIcKkoro MeenaaBuJIbHOI0
3aBOJa, KOTOPBLIH cOpackiBaeT B 03eP0 UCIOJIL30BAHHYIO BOLY.

@ HazoBu oCHOBHEIE IOPUYMHEI 3arpdA3HeHHud O03epa Baakaim. Hpezmoxcn

OyTU pellieHnd NPUYNUH 3arPA3HeHHd Oo3epa.
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Panrbire Apansckoe Mope OBLIIO UeTBEPTHIM 110 BeJTUUNHE 03€POM
Ha 3eMJIe U II0 IJIOILIAaAN PaBHAJIOCH TAKO! cTpaHe, Kak pnangus.
B 30-e roger XX Beka HauyaJioCh IIOJHOMACIITA0HOE CTPOUTEILCTBO
OPOCHUTEJIbHBIX KaHaJOB.

IIpounTaii TekcT 00 HKOJIOTHUECKO TpobBaeMe ApaTLCKOro MOpPS.
Hcmonbayit CTpATernio « YTeHue ¢ IOMeTKAMMT » .

Hnempyryusa 1o IpUMeHEHUIO cTpaTerun « YTeHne ¢ IoMeTKaMU »

3HakoM «¥'» oTMeuail mHGOPMAaI[IIO, KOTopad Tebe N3BeCTHA.

3HaKOM «+» oTMeYall HOBYIO MH(OPMAIINIO, HOBLIE 3HAHUS .

3HaKOM «?» oTMedaeTcs TO, YTO OCTAJOCh HETIOHATHO 1 TpebyerT
JMOTOJTHUTENbHEBIX CBeJeHUIL.

Bogpr kpynubix pex Cripmapsy m AMymapbH, BIAZArOIUX B
ApaJ, cTaau UCIOJb30BaAThCA IJSA OPOIIEHNA CelbCKOX03ANCTBEH-
HBIX yroguii ¥abexkucrana u Kaszaxcrana.

Mope 651cTpo o6Meseso. B 1989 roay Apanbckoe Mope yike OBLIO
paszgeneno Ha aBe yactu. B 2003 roxy miomniagk BOJHOTO 3epKaja

1960r. 1987 r.

e )
~ .

=71
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yoKe cokpaTuiach Ha 3/4, a oobem — Ha 90%! Kazaxcran cran npes-
MIPUHUMATh IOMNBITKU CIIACTH XOTh uTo-To. [lamba, mocTpoeHHas
k 2005 rogy, oTmenmaa MaJayi ceBepHYIO dacTh Apajia OT I0KHON
yacTu. Bosbinas oskHas yacTh ApaabCKoOro Mops, YBEI, oOpeueHa,
II0 IPOTHO3aM, OHa IMOJAHOCTHIO ucuesHeT K 2020 roxy. Ucuesnose-
H1e ApaJbcKoro MOpA OYeHb CUJIBHO CKa3ajoch Ha 9KOJOTUU BCETO
peruona. Muorue ;XKuBble OPraHU3MBbI, HaceJoIue BOJbI 1 bepera
Mops, ucuesan. KiuMar cTaj sHauNTeIbHO KOHTUHEHTaIbHee: JIETO
cTajyo Kapue, a 3uMa — xoJogHee. Tyuu mecka M IBLINU, COAEepsKa-
II1e BpeHbIe BelllecTBa, IOJHUMAKTCA Hal BBICOXIIIUM JHOM MOPS
U PaccerBarOTCA II0 IOJAM U HaceJeHHBIM IIYHKTaM, BBI3bIBasA ¥ Ha-
celeHUs 60Je3HN IbIX aTeIbHBIN IIyTell, B TOM Yncje U pak. B HacTo-
AIre BpeMsA pykoBoacTBoM KazaxcraHa nenaroTcsa peasbHbIe IIIaTH
1o criaceHu o ApaJa.

Kaxk TBI cumraes, ABIseTCA JU SKOJOrMuYeckKas mIpobiema
Apanbcroro mopsa Toabko mpobsemoit Kasaxcrama? Brickasku
CBOU MBICJIH, UCIIONB3y s npueM «IIucemo mo kpyry»

Y Bcex OJHOKJIACCHUKOB MOJIKeH ObITh JucT Gymaru. Tebe
HY>KHO He TOJbKO IIOPA3MBIILIATE HA 3aJaHHYI0O TeMy, HO U CO-
IJIacOBBIBATH CBOE€ MHEHUE ¢ WieHaMW IpyInbl. ThI 3anmchkIBa-
elllb HEeCKOJIBKO IIPeJOKeHUil Ha 3aJaHHYI0 TEMY, 3aTeM IIepe-
maIlk cBoH JucToK coceny. [lomyumB JuCcTOK, cocel IPOaOIKAET
TBOM Pas3MBINLIeHU. JIMCTOUKM ABUTarOTCA OO TeX IOp, IIOKa K
Tebe He BepHETCA JIUCTOK, B KOTOPOM OBLIH HalllCAaHBLI TBOU IIeP-
BEI€ IIPEI0KEHN .

2. Korga u rge B Kazaxcrase IpOU3BOAUINCE AlePHEIE HCIEITAaHUA ?
3. Kakne skosioruueckue npodaeMsl Kacnuiickoro Mops cBA3ZaHEI C JOOBI-
yeii He(pTtu?

@ 1. KakOBEI IPUUMHEI 5KOJOTUUECKOTO KPH3Hca A PaILECKOT0 MOPS?

BcnomBU npaBmiao Hanucanusa scce. OT MepBoro JHUNa HANMOIX 3Cce Ha
e TeMEL « DKoJlornueckre npobiaemsl Kazaxcrana», « Hemorek! Ciacu MeHs!

S rudnay!».

Ha KOHTYPHYIO KapTy HaHeCH MeCTa SKOJOTHUSCKHX 3arpA3HeHUNH, UMeI0-
MUXCSA Ha TEPPUTOPHUU HAIIIeH pecryOIuKM.
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IIpaBusaa pa6oThl ¢ KOHTYPHOM KapToi

— 3agaHusA BBIIONHAITCA C MCIOJB30BAHHEM MAaTepPHATOB
IIIKOJBHOTO YUeOHMKAa, KapT IIIKOJLHOTO aTjiaca U IPYTruX JOII0J-
HUTEJbHBIX MCTOUYHUKOB MH(pOpMaAIUN, PEKOMEHJIOBAHHLIX YUU-
TeJeM.

— Ilpucrynas k paboTe, IPUTOTOBL OCTPO 3aTOUEHHBIE ITPOCTOMI
U I|BETHBLIE KapaHAallll, KOTOPhkle HeOOXOAMMBI /IS BEIIIOJHEH U
3aJaHUN YIUTE.

— CpaBHU ouepTaHUA TePPUTOPUH, N300pakeHHONH Ha KOHTYP-
HOU KapTe, ¢ O0BIUHOI reorpaduuecKkor KapTou, YTOOLI COPUEHTHU-
poBaTheA. Onpenmenu, rae HaXOAATCA OCHOBHEIE TOPBI U PEKMH.

— IIpogymaii, B KaKkoM IOPAAKeE CJeAyeT BLIIOIHATE 0003HaUe-
HIe 00'beKTOB, YTOOLI OHI He 3aKPBIBAJIH U He MeIllall IPYT APYIY.

— I'eorpadmueckne 00 bEKTEHI, HA3BaHUA KOTOPBIX He IIOMella-
I0TCA Ha KOHTYPHOI KapTe, MOT'YT OBITh 0003HaueHB BHEMACIIITAa0-
HBIMH 3Hakamu (mudpamu, 6yKBaMu), U UX HasBaHUSA ITOAIIUCHI-
BAIOT B YCJIOBHBIX 3HAKaX.

— TexkcTbl M HazBaHUA reorpadpuuecKux O0O0BEKTOB HOJKHBI
OBITH OOsA3aTenbHO unTaeMbiMu. HasBaHUA pek, rop U ropogoB
IIUIIHN YeTKO, IeYaTHLIM IIPHU(TOM.

— Heo6xoa1M0 BBIITOTHATE TOJBKO IIPeAJIoKeHHbIe 3aTaHusd.
WNsberait HaHeceHNA Ha KOHTYPHYIO KapTy «JHUIITHed HMHQOpMA-
nun». OTMeTKa 3a IPaBUJIBHO 0POPMIEHHYIO paboTy II0 IIpejJio-
JKeHHBIM 3aJaHUAM MOYKeT OBITh CHUKeHa, ecliu B pabory mobas-
JleHa JINIITHA S HHpOpMAaI .

— Ilpu olleHKe KauecTBa BBIIIOJHEHHUA IIPeAJIOKEHHBLIX 3aja-
HUI YYUTEJb IPUHNIMAaEeT BO BHIMAaHNe He TOJbKO IIPaBUJIBHOCTE
U TOYHOCTH BBEITIOJTHEHU S 3aJaHUH, HO X1 AaKKYPAaTHOCTh UX BBIIIOJI-
HeHuA. HeakKypaTHO BEIIIOSTHEHHOE 3aJaHIe MOKeT CTaTh IIPUYN-
HOM 60Jiee HU3KOM OILeHKHU TBOEr'o TPy Ia.
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ECTb AU MECTA B CTPAHE,
TAE XXWUTb HEBE3OINACHO?

Llenb ypoka:

¢ 13y4UTb 3KONOrnyeckme npobnemsl Pecrnybnuku KasaxcraH.
Ansa pocTnXeHns Lenn HeobXxoanmMo y3HaTb:

4 KaKue 3Konornyeckme npobnemMbl ecTb B Hallen cTpaHe?

HazoBu wnzBecTHLIe Tebe 5KOJOTHUECKHE npoOJieMEl Hallleid CTpPaHEIL.
ITora)ku mMecTa PacCIoOJIOKeHHd 9THX HpOﬁJIeM.

151 MHOTUX CTpaH 3KOJOTUYecKas IpodiieMa CTOUT Ha IIePBOM
MecTe. [laHHBIe 9KOTOrIUecKoro oirpoca MesxgyHapoJHOTO HCCTIe[0-
BaTeJIbCKOTO IeHTpa ['aJmamna ¢cBuIeTeIbCTBYIOT O TOM, UTO «3a60Ta
00 OKpy:KaloIeil cpele cTaara MIPOBLIM ABJIeHHeM » . CeroqHs JT0Iu
BO BCeM MUpe OTHAIOT IPHOPUTET 3all[Te OKPYKAIOIeld cpeabl, HO
JIeCTBUTENbHOCTh TAKOBA, UTO C Ka*KBIM I'OZJOM COCTOSTHUE IIJIaHe-
TBI B 9KOJOTMUYEeCKOM ILTaHe yxyamraercsa. B Kasaxcrame paspabora-
Ha IporpaMMa 3all[UThl OKPYKAIOIIel cpelbl « JKOJOIUA U IIPUPOJ-
HEBIe pecypcenl-2030» . BmecTe ¢ TeM, IOMMUMO IIepeuncaeHHBIX PaHee
SKOJIOTUYEeCKUX MIPobsieM, HOCAIINX He JOKAJbHBIN, a PernoHab-
HBIH XapaxTep, CYIIeCTBYIOT U APyrue IIpobJaeMbl, KOTOPLIE TaKKe
ABJIAITCS OUEeHB CEPhEe3HON IPOOIEeMOH I SKOJIOTHYECKOT'0 COCTO-
SAHUA Halllell pecrIyOJnKHI.

Kaparanguackasa obiacTs Mo cuie
BO3JIeAICTBUA Ha OKPYKAIOIIYIO cpe-
oy saBaseTca yHukanbHoli. Hu omma ®
obmacte Pecnybnuxkm Kasaxcram nHe B pioniane
WCIILITHLIBAET TAKOW TEXHOTE€HHOW Ha-
rpyskn, kak Kaparanguuckas obacTs.
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Osiemy o0ozHAUMT aBTOp ATUM rpaddurn? KakoBEI MOTYT OLITE IOCTe-

BHUMaTeNEHO paceMoTpu ¢ororpaduio. Kaxk TH AyMaellb, KaKy MIpo-
CTBUSA TON TPOBIEMEI?

Begyimiumu orpacaamu
IIPOMBIIILIEHHOCTU ABJIAITCS
ropHO-MeTaJlIyprudyecKas,
rOpPHO-IO00BIBAIOIIAasA, TOPHO-
ImepepabaTeIBaoOasd, TeIIo-
sHepretuxka m ap. IIpomsbrii-
JIEHHBIN KOMILJIEKC B Pe3yib-
TaTe IIPON3BOACTBEHHON Hes-
TeJbHOCTH OKAasbIBaeT TeX-
HOIeHHOe BJUSAHUEe Ha 3KO-
Jornueckyio obcraHoBKy obaactu. CrounbimMu Bozmammu Kaparas-
IUHCKOI'O 3aBOJla CHHTeTHUECKOI'0 KayuyKa, cofepsKaliero pryTh,
sarpasHensl pexa Hypa m Hypumnckoe Bomoxpammiauie. ['opuo-
IOOBIBAIOIAA MPOMBIILIEHHOCTL HApPYIIaeT IMOUYBEHHBIN IIOKPOB,
TaK Kak OOJBIIMHCTBO IOJIE3HBLIX HMCKONAEMBIX PACIOJOMKEeHBI K
IIOBEPXHOCTH 3eMJIH, BeIyTCA OTKPLITEIE KaphbepHble paspaboTKu.

Kak TEI cuMTaemb, CTOMT JU JKEePTBOBATEL OKPYXKAIONIeHl cpemoil pamu
pasBuTHA HayKu? BHUMATeNLHO BHICAYIIANl OJHOKJIACCHUKOB, TAK KaK
KaOKBIH IMeeT IPABO Ha CBOIO TOUKY 3peHU.




Hy KasaxctaHa

dliiiTe Ha canigy ORI k
e

Oco0OBIll akKIleHT Ha yCcyryoOJieHHe SKOJOTHUYECKOW CHUTYyalluu
BHOCAT OeATeNbHOCTh KomiLiekca «Baikomsip». Ilpu skcmayara-
NN PaKeTHO-KOCMUYECKON TeXHUKH Ha TePPUTOPUN KOCMOAPOMA
BaiikoHblp orasbiBaeTcs BoajelicTBHe Ha aTMocdepy, BRJIOUAS
crpaToc)epHBIA 030H, a Tak:Ke Ha IIOUBY M BOAY B TeX pailoHax,
KyIa IIagaT OTAeJISIONIIecsd OT paKkeT-HOCUTe el YacTH.

B 2000 rogy B Kazaxcrane GbLT HaJIOKeH 3allpeT Ha BBEIPYOKY
3J0POBOTO 3€JIEHOTO Jieca, HO He3aKOHHBIe BBIPYOKM IIPOJOJIKAa-
roresa. B 2008 rogy 6pakoubepam yaanock BEIpyouTs 1000 ra meca,
sTo npuMepHo 140 kM. 3a HeckoabKo JeT B Kocranaiickoii, CeBepo-
Kasaxcranckoil o6jacTy He3aKOHHBIMM BEIPYOKaAMH M IIosKapa-
MU Ob1I0 YHUUTOXKEeHO 6osee 40 ThICc. ra YHUKAJIBHOTO JIEHTOUHOTO
6opa — aTo mOUTH ceAbMasa 4acThb. 1S MHOMUX *KMBOTHBIX 1 pacTe-
HUI Jiec — 3TO POAHOM AoM. A JIecOB CTAaHOBUTCSA BCe MeHBIIIe, a 9TO
3HAYUT, YTO KHMBOTHBIE TEPAIOT CBOM JOM M IIO3TOMY OOpeueHBI Ha
rubesns.

A
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Q CylmecTByeT I B TBOEM pervoHe mpodjeMa BHIPYOkH necoB? Kak TEI
IyMaellb, MOXKeT JIU OHA HOBJTHUATL Ha KauecTBO TBoei xuzHH? Karwne
[Iard HeoOXOAUMO MPeJNPUHUMATE ST YMeHbLIIeHUs 3HAUMMOCTH DTOM
mpodJIeMEI?
IIpo6aema omycThIHMBaHUA BbIpa’kaeTcd B OOeJHEHWU U IIOJ-
HOM YVHHUUYTOMXEHHNM PacCTHUTEeJIbHOI'O IIOKPOBa, 3PO31H IIOYUB, PacCIIIM-
PeHuN 30H, IOKPLITHIX Ieckamu. Hanbomee octpo aTa mpobieMa cTo-
WUT B palloHaX, UCIBITEIBAIOIINX Ae(pUIINT BOAHBIX PeCypPcoB, J100 B
palioHax ¢ BRICOKOI KOHIleHTpaIlell ITOroJIOBb OBell 1 JOOLIUH I10-
ne3ublx nckonaeMuix (Hesrasranckas obnacts, [Ipumapanse u T.1.).
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r. Kokmeray

0 Hcnoanzysa VHTepHET, cpelcTBa MAaccOBOW WHGpOPMAIUH, MOAOePH WH-
Sh G opMAamuIo ¥ PACCKAXKK CBOMM OTHOKJACCHUKAM O JTI0O0M ropojie Hameit
pecnyonuku. HazoBu B CBOeM BHICTYILIEHUH 9KOJOTUUYECKHe IIPOOIeME,
KOTOpPLIe XapakTepHE! AJd 3TOTo ropoza. Uro menaeTcd AJsS peIleHU

5TUX Ipobaem?

Bmecte ¢ Tem B Kazaxcrane ecTh JBa ropojia, BO3AYX B KOTOPBIX
YUCTHIHA, — 9T0 Ypanvck u Koxuwemay.

Oxpana OKpy:Kalollell cpeJbl — 3TO CHUCTEMA I'OCYAapCTBeHHBIX
1 obIIiecTBEeHHBIX Mep. B Ie1sX coxpaHeHusa IPUPOAHEIX JaHaIIad-
TOB, PeJKHX KMBOTHBIX M pacTuTenbHocTH B KaszaxcraHe cylile-
CTBYeT Ha cerofHAIIHUNA AeHb 10 rocygapcTBeHHBIX 3aI0BEIHBIX
30H 1 12 HanMoOHANBHBIX ITapKoB. 3anoBegHuku Kazaxcrana aBisa-
I0TCS cOOCTBEHHOCTBIO ¥ rocyzapcTea. B 1892 roxy Bellies mepBhIi
3aKOH, CTaBIINHI Ha 3alIUTy JUKON IPUpoAsl, a B 1926 roxy 6611 06-
paszoBaH nepsulii 3anmoseguuk Kazaxcrana u Cpegnent Asun — AKcy-
Ixabarer.
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‘ 1. OnpefennTe COOTBETCTRUE IPOOIEM HX YPOBHIO.

VYBenuueHue 10JH YIJIeKHUCJIOTO

T — ( T 106 L HLIE ) rasa B aTMmocgepe NJaHeTE
pexu Uie
(HaI.IHOHaJILHLIe) IIpoGiieMEI TepPUTOPUN
CeMHUTIAIATHHCKOTO TIOJHUTOHA
3arpgzHeHue
BO3JyXa B TOPOAAxX ( JlokanerLIe )

CTuxuiiHbIe CBATKA B MeCcTax
OPOKUBaHUA

Brifepu OJHY W2 M3yUeHHLIX BKOJOTHUeCKUX mpobaeM. Hapucyit smome-
MY /TOTOTHII, KOTOpaa 0yeT MPU3LIBATE K OXPaHe OKPYIKalomieil cpeibl U
PelieHuIo0 JaHHOM 9K 00T HUeCKON TPOOIeMEL.

1. Ha raryio o0JacTh Hallleil pecnyOJIMKHA OPUXOAUTCA caMad OoJIbIIas
TexXHOreHHas Harpyaka? B uem oHa BEIpa)kaeTca?

2. Kakue npobyeMEl ecTs B Hallleil pecy0JuKe OT HMCIOJIB20BAHUA KOM-
mJiexca «BaitKkoHBIP» ?

3. KakoBEI OCHOBHbIE TPHUMHEL BOBHUKHOBEHHU A IPO0JIeMEI OITYCTEIHUBA-
HUA? K KakuM DocIeCTBUAM OHU MOT'YT IPUBECTH?

@ BHecu CBOI BKJIaJ B O3eJIeHeHNe Halleil cTpadel. C TOMOIILIO POAUTe el
H KJACCHOTO PYKOBOAHTENIS OPTAHMWBYIl BEICAIKY Ca)KeHIeB pPACTeHHIA.
He 3a0yzar sapaHee 00CYAHTE MECTO BHICAJKH, TPAMOTHO TIOAOOPATE pac-
TeHHSA, KOTOPEIe CMOTYT BEIKHATHL B MMEIOIINXCS TIOUBeHHLIX YCJIOBHAX.

A TakKe OpPraHW3yil CBOPBPeMeHHLII TOJTUB PACTeHUM.

Ucnonbayda JONOTHUTENBHYI0O HHPOPMALINIO, U3YUU COCTOSAHNE OKPYKAa-
IOIelt cpelibl ¥ BEISABM IIPOOJIEMEl, BO3HUKAKIIME B pe3yJbTaTe B2alMO-
JeiicTBUA 00IeCTBA VI IPUPOJLI HA TePPUTOPUH TBOei o0macTii. OCHOBHEIE
HanpaBlieHUd paboTHI:
1. PannnoHanbHOe UCIIOJNB30BAHKE IPUPOJHEIX PeCypPCOoB.
2. OxpaHa OKpY:Kaloleil cpeAsl OT 3arpA2HEHNS.
B niponecce paboThl HaJl BEIOPaHHOI TpO0IeMOoH cire1yii IanHy:

a) HazBaHUe IIPO0JIeMEI;

0) BIUAHUE HA OKPYKAIONIIYIO CPely;

B) IIYTH pellleHud.
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KAKUE 2KOAOTUHECKUE MPOBAEMbI

ECTb B HALLUEM PETMOHE?
(YPOK-IMPOEKT)

Llenb ypoka:

¢ Hay4MTbCA NCCefoBaTb 3KONornyeckme Npobnembsl CBOero
pervoHa.

Ana nocTmxeHus Lenm HeobxoamMmo y3HaTb:

¢ KaKue 3Konoruyeckme npobnembl ecTb Ha TeppuTopun Ba-
Lero permoxa.

Hazopu NOpOMBIMJIEHHEIE W JAPYrHe NPeJOPUATHS Ballero pervoHa.
Kaxyio 0poAyKIIUI0 OHU IPOU3BOAAT?

Kakue TeXHOJOTHN OHU HCIOJL3YIOT AJIS IIPOU3BOACTBA 3TON IPOLYK-
nuu? IIpoBogaTCa JU NPUPOLOOX PAHHEIE MEePOIPUATHS HA STHX IIPOU3-
BOJCTBax?

Mup umeem c60it cobc meerHbLil

nopadox, u mvt Q0NLHCHBL

nocmapamuCs He HapyuLamsy ezo.
9. Pommepodamcruil

MEe1 3HaeM, UTO B pe3yJbTaTe B3anMOJelicTBIA 00lecTBa 1 IIPU-
POABLI B TeUueHHe MHOTUX ThICAYEIEeTHH BOZHUKJIM JBe B3aNMMOCBI-
3aHHBIe IPOOJIEeMBI:

1. PanmoHanbHOe UCIIONb30BaHIE IIPUPOAHBIX PECYPCOB.

2. OxpaHa OKpy:KaroIleil cpefbl OT 3arpsI3HeHNs.

3arpssHeHNe OKPY’KaloIllell cpelbl — 3TO HelKelaTeJbHOe M3-
MeHeHIe ee CBOMCTB B Pe3yJbTaTe aHTPOIIOTeHHOTO IIOCTYILIEeHUISA
PAa3JIUUYHBIX BeIlleCTB U COeJUHEHUI, KOTOPELIe OKa3LIBalOT BPeJHOe
BO3JelicTBHe Ha JuTochepy, ruapochepy, armocdepy, PacTUTEb-
HBIN M KUBOTHBIA MUD, 3JaHUA U MaTePUAJIbI, HA CAMOTr'0 YeJOBeKa.
3arpsasHeHre OKPYIKaIoIlell cpelnl IIoJaBasgeT CIIOCOOHOCTL IIPUPO-
OBl K CAMOBOCCTAHOBJIEHHUIO CBOUX CBOMCTB.
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HYA KazaxcTaHa-dllinTe Ha cantax Ok
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Hcmoneays MaTepuas, KOTOPHIY BLI 3apaHee MPUTOTOBWUIH, BLISCHUTE,
KaKye 3KO0JIOTHUECKIe IIPOOJIeMEl CYIIeCTBYIOT HA TePPUTOPUH O0JACTH.
Omumu uX Mo CAeAVIONeMYy IJIaHy: HasBaHUe MPoOJeMEbl, BINAHNE Ha
OKPYIKAIOIIYIO Cpefly, IyTH pemenusd. Kaskaasa rpymnma JoT:KHA TpeocTa-
BHUTEL CBOLOOPAZHYIO JJUCTOBKY (IIJIAKAT) U 3aITUTUTE B KJIacce.

06

maBHEIM MCTOUYHMKOM 3arpsasHe-
HUSA OKPYKaIleldl cpeabl SABIAIOTCH
OTXOJBI, KOTOpPEle 00pa3yrwTcsa B IIPO-
Ilecce YeJOBEUECKOHN deATeJIbHOCTH.
OrpoMHBIe TePPUTOPUU 3eMJIH 3arpAa3-
HeHBI 0TXOaMH UeJIOBeUeCKOll KI3He-
neatensHocTu. B Kazaxcrane Ha cank-
IINOHNPOBAHHLIX I HECAHKIMOHUPO-
BaHHBIX CBAJKAX CKOIIMJIOCH OIPOMHOE
KOJIMUYECTBO TBEPIBLIX OTXOJ0B IIPOM3-
BOJCTBA.

ExxenneBno 75 r cyxoro Beca B TBepAOM BHIe Ha OJHOTO Ue-
JIOBeKa IIOIIAafar0T B BOJAHBIe O0OBEKTHI, a B MUpe KUBeT 6ojee
7 muppn yenoBek. OrpoMHBIN OCTPOB U3 Mycopa obpasoBaiica B Tu-
XOM OKeaHe 13-3a 0e30TBeTCTBEHHOI'O OTHOIIIeHN S JIIOAeH K IIPHUpoIe
U BOAHBLIM pecypcaM. ITO caMoe KPYIIHOe CKOILIeHHe ILIaCTUKOBOTO
mycopa B MupoBom oxeane. Iliomags MycopHOTIo ocTpoBa COCTaB-
adgetr ot 700 TeIc. 1o 15 MJIH KB. KM.

— CKOJIBKO GBITOBOI'O Mycopa ThI BEIOpachkIBaelllb KasK bl JeHb?

— Yro THI BEIOPaCHIBACIIbL B Mycop?

— Kak TBI OTHOCHIIIBCS K CBaJIKaM OLITOBOT'O Mycopa?

— Kak BAINAIOT OTXO/IBI Ha JKU3HE U 3J0POBLe UeloBeKa?

ObGcyau aTH BOIpoCHl B rpymme. Kak THI IyMaelnb, KyJa OTIPABISIETCS
.ﬁ 3TOT MYCOP.

IIpakTuecku Bech MycOp MOKeT HAliTU BTOPYIO JKU3HL — JOCTa-
TOYHO JIUIIE HEMHOI'0 IToayMaTsk. Hampumep:

1. Yto MoskHO ciesaTh CO CTAPBIMU MOKPBIIITKAMUT ?

2. YT0 MOKHO IPOM3BECTH U3 IIHUIIEBLIX OTXOH0B?

3. UTo MOKHO IIPONU3BECTH N3 MAKyJIaTyPhI?

4. YTo MOKHO IIPOM3BECTH U3 CTeKJIa?
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5. UTo MOKHO IPOM3BECTH M3 CTAPOTO MeTaJIoaoma?
6. YTo MOKHO IIPOM3BECTH U3 OTXOAOB AePeBOIIPOM3BOACTBA?
(Kopa, onmmakm.)

OOGcyau ¢ OTHOKIACCHUKAMY CJIeAYIOITHe BOTPOCEL. [Ipe/iiosk i CBOH Iy TH
.ﬁ YTHIUZAIIHY WA TepepaboTKH Mycopa.

@ Hsroropiaenue OBETHOTO KapTOHA IJIA PYKOJeJHs U3 CTaphIX raseT

Tebe nompebyromcsa: crapble raseTbl, Boja, MUCKa (riybokas
' Jarrka), MUKcep, KpacKkHu (Tyailrb), MapJisa (TKaHb), HOJTUATUIEH.

Xong paGoTsl

1. 3aMOUYHNTE CTAPYIO raseTy B MUCKE.

2. Cnurts Bogy.

3. C moMoIIbI0 MUK Ccepa UK JePeBAHHOM JIOKEeUKHN IIPeBPATUTD
PasMOKIIIYI0 6yMary B OfHOPOAHYIO Maccy.

4. [Ina monydyeHns 1 BeTHON 6yMaru 1o6aBUTH B Maccy HEMHOTO
KPacKmu.

5. IlepenosxuTh Maccy B IPYIYIO MUCOUKY U JOOABUTH BOJALL.

6. IlocTenuTh KYyCOK TKAHM HA MIAAKYIO IIJIOCKYIO ITIOBEPXHOCTh.
BricTpo 1 0cTOpPOKHO IIepeHecTH Ha Hee OyMaKHYIO Macey.

7. HakpeITH Maccy BTOPBEIM KYCKOM TKaHU U ILTOTHO IIPUKATh.

8. HakprITh IIOJMATHIEHOBOM ILJIEHK O, CBEPX Y IOJOMKHUTDL I'PY 3.

9. Yepes HeCKOJIBKO YacoOB, KOI'J[a Macca CTaHeT ysKe Oymaroii,
OCTOPOSKHO CHATH MOJYUYEHHBIE JINCTHI U PA3JIOKUTE UX HA I'azeThl
JLJISI TIOJTHOM IIPOCYIIKH.

10. Bricoximmeir 6ymMmaroil MOsKHO II0JIb30BATHCH.
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He zabriBaii, 4TO 3arpa3HAIOT IIPUPOAY He TOJBKO 3aBOIHI,
. ¢abpuru, ¢hepMbl, HO, BOSMOKHO, U BEI caMu!

* Bricaskupas mepeBbs, OUHINASA POIHUKI, KOPMSA IITHUIL, TEI
IOMOTAaeIlhb IIPUPOE;

* DKOHOMHO OTHOCACH K IIPOAYKTaM, Oepeskelllb ILIOLOPOJHe
3eMJI U TPY JIEOIeld;

¢ JlounHMB mOATEKAIOIINE KpaH, Oepeskellhb YNCTYIO BOAY;

* Brikirouas cBeT, 9KOHOMUIIE PecypPchl U cOeperaelnb BO3IyX
OT 3arpA3HeHNd;

¢ Coprupys Mycop, Jaelllb BO3MOKHOCTh CHOBA JelaTh I0JIe3-
HbI€e BeIlu;

¢  OTkaszaBIINCE OT KYpeHUs, beperkelllb UNCThIA BO3AYX U 310~
POBbE CBOE 1 CBOUX OJIM3KUX;

* BrikugbiBas Mycop B YPHBI I KOHTeHHePHI, Oepeskelrs YHUCTO-
Ty CBOEro I'opojia OT 3aXJaMJIeHUs, UYKOI TPYI.

Hannimu cuHEKBeiiH.

CJ0BO «CHHKBEWH» IIPOMUCXOOUT OT Q)paHuyacrcoro CJIOBA,

KOTOpPOe 0O3HauaeT nATUCTpouYbe. Takmm o0pazoM, CHHKBEIH —
3TO CTUXOTBOpPEHUE 13 O CTPOK, I'e:

IlepBas crpoka. OgHO CTOBO — MOHATHE UM TeMa (cyIie-
CTBUTEJIBHOE).

Bropasa crpora. [IBa cioBa — ommcamme 3TOr0 IIOHATUSA
(mpunaraTenbHBIE).

Tperssa crpoka. Tpu cioBa — geticTBuA (TyIaroysr).

YerBepraa crpoka. @paza mim npenrokeHne, IoKasbiBa-
IoIllee OTHOIIIeHUE K TeMe (adopuam)

IIarasa crpoka. OgHO CITOBO — CUHOHUM, KOTOPHI IIOBTO-
pAeT CYyTh TEMBEI.
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NMNOYEMY KHUTA OXPAHbI XXKUBOTHOTIO

W PACTUTEABHOTO MUPA UMEET
KPACHbIW LIBET?

LUenb ypoka:

¢ onpepnensTb 3HaYeHne KpacHom KHUMM KasaxcraHa.

Ana BocTXeHus Lenm HeobXxoamMmo y3HaTb:

4 KaKOBO 3HayeHue KpacHOW KHUMM A58 COXPaHEeHWUsI pa3Ho-

obpazns nprpoab!?
\ S

=

TwI y:Ke 3Haellb, YTO IIOTPEOUTEIBCKOE OTHOIIEHNE K IPUPOJe
HaHOCUT OOJIBIIION Bpea U Ipupoje, u yeaoBeky. [[nsa Toro, uro6br
cbepeub IIPUPOAY AJIA OYAYIIIUX IIOKOJEHN, He0OXOAMO KaKIOMY
OTBETCTBEHHO OTHOCUTBLCS K €€ COX PaHEeHUIO.

A ot uero zammmarhk npupoay? OxkaswiBaeTcs, UTO IPUPOAY
YeJIOBEK JOJIKeH 3alllHIaTh OT caMoro ceds. A TouHee, OT OTPHUILA-
TeJbHBIX IOCIeICTBUI CBOEH AeATeIbHOCTHU.

OxpaHy OpPUPOABLI OCYILECTBJIAIT pasHeIMU crocobamu. Iocy-
JapcTBO U3JaeT 3aKOHBI, 3aIlpellalollliie cOBepIIaTh JefCcTBUSA, KO-
TOpbIE OKA3LIBAIOT OTPUILATEIbHOE BIUSHIE Ha IIPUPOLY. ¥ UeHBIe 1
Bpaum paszpabaTbIBAIOT HOPMEI JOIIYCTUMOIO COAEeP KaHUsA BPeIHBIX
BeIlleCcTB B BoJie, IPOoAYKTax nuTanus. CaHUTapHO-3IUAe MO0 -
YecKUe CTAHIIUHU CJIeIAT 3a COOJMIJeHNeM YCTaHOBJEHHBIX HOPM,
KOHTPOJUPYIOT COIep KaHle B BO3JyXe 1 BOJie Pa3INUYHBIX BeIlleCTB.

HepaBHoayiHble K OXpaHe IIPUPOALI JIOAU BBIXOAAT Ha Cy0-
OOTHMKM M BOCKPECHUKH, IpoBoAAT aknuu. OHu ybupamoT Teppu-
TOPHIO, BEICAYKUBAIOT PACTEHMNSA, 3arOTABJIUBAIOT KOPM IS TUKUIX
SKUBOTHBIX U ITHUII, YTOOBI 3UIMOU UX IToAKapMJInBaTh. C IeJbI0 0X-
PaHBI IPUPOALI CO3MaHbl PA3HEIe BUALI IPUPOL00X PAHHBIX TePPUTO-
puii — 3allOBeIHUKH, 3aKa3HUKI, HAIlHOHAJbHbIE ITapKU.

Twl yike 3Haelllb, UTO CYIIECTBYIOT pasHbIe 9KOCUCTEMbI, 1 I10-
HHUMAaelllb, UTO 3KMBbLIe OPraHN3Mbl B3aMOCBA3aHBI MeKIY COOOI.
Haxe Te HaceKOMBIe, KOTOPBIX MBI Ha3bIBAeM BPEJUTENAMU U He IIe-
Pe’KuBaeM 3a UX CYIIleCTBOBaHUe, MMEIOT IIPaBo Ha KU3Hb. Ecau ux
He OyJeT, HaCeKOMOSATHEIE IITUIILI OcTaHyTcA 0e3 KopMma. Kaskaeria
BU/J PACTEHUH NN KUBOTHBIX HEOOXOAUMO COXPAHUThL Ha 3eMJie.
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OmuH BUA MOKeT HaCUUTHIBAThE MIJIJIHOHEL 0cobeil. 3a Hero yue-
HBIe CIIOKOMHBI — eMy He yrpos:kaeT ncuesHopenmne. Ho misa MHormx
BHUJOB 3Ta yrposa peajbHO cyllecTByeT. IlosTomy ObLia cosmaHa
Kpacuas kuura Kazaxcrana.

é Kpacrmas xkaura — sT7o opuUIiuaIbHBIN JOKYMEHT, cOfepsKa-
A TTOCTOAHHO OOHOBISEMbBIe JAHHBIE O COCTOAHUU U pac-
IPOCTPAaHEHUN PeIKUX U HaXOOAIIUXCA IO YI'PO30H NcUes-
HOBEHUSA BUJOB PACTEHUI, JKUBOTHBIX 1 'PUOOB.

Kpacumas xHura Pecnybauxm Kaszax-

cTaH cocToMT M3 ABYX TomoB: 1-ii — JKuBoT-

Hbele; 2-1 — Pacrenms. Kuura msmaerca Ha

rocyIapcTBEHHOM U PYCCKOM sA3bIKaX. Bcero \
!

T'he Red List of Kazakhstan

125 Bugos samecennsl B Kpacuyro xuury Ka- Ka3aKeTaHHbIH
szaxcraHa: pei6 — 16 BHUAOB, 3¢ MHOBOJHBIX — Kessin Kita6er |
3 Buga, npecMmbikaomuxcsa — 10 Bugos, mTuir —
56 BumoB, Mmuexkonurammux — 40 BII0B.

Kpacuplii nBeT 006JI0KKH — CcHUrHaJd o0
OIIaCHOCTH. OTO IIPeAVIIPEK JeHIIe UeJT0BEeKY,
YTO pacTeHHusd, KHUBOTHBIE, I'PUOBI TPebOyIT
3aIUTHI.

Kpacnss xunra Knaaxerang

é lexs cospanusa KpacHoit KHUrE — oXpaHa PeKUX U HaX O/~
IIUX CA IO YIPO30I NCUE3HOBEHU A BUJOB PACTEHHI, YKUBOT-
HBIX, I'PUOOB.

B Kpacuymo kuury Kasaxcrana sameceHnl pacTeHus — Gepesa
KHPrU3cKas, POoCAHKA KPYIVIOJHCTHAS, HaAroJoBaTKa MYToOIKap-
ckad, TioabnadH IllpeHka, TOHKOHOT KECTKOJUCTHBIA M ApPyrue.
Crucox oxXpaHsAeMBIX KMBOTHEIX TOKe 3HAUNTENbHBIN, cpeqn HIX:
OesHoOras AIepHIla — KeJITOIY3UK, Oelblll 1 YePHBIN anucThl, Oep-
KyT, 6opomau, cTepBATHUK, 6amobaH, cHe:KHBIN 6ape, cypok Memns-
bupa, apxap 4 Ip.

Hns kaskaoro Buga (ImoaBuaa, MOMYJIAINN) *KUBOTHEIX U pacTe-
HU, 3aneceHHBIX B Kpacuyio kuury Pecnyoauku Kazaxcran, onpe-
IeJIeHbI CIeAVIOIe OCHOBHBIE JaHHbIe:
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camraxk

TMOACHEKHUK CHEeXKHEIIT 6apc

a) IaTUHCKOe, Ka3aXCKoe U PyCCKOoe Ha3BaHUs BUJA;

0) craTyc;

B) n300pa’xkeHUe BHEIITHETO BUA;

I') IPOIILJIOe U COBpPeMeHHoe paclpocTpaHeHue B Pecnybanke
Kazaxcran, HaHeceHHOe Ha KapTy;

IT) YUCJIE€HHOCTE U TeHJeHIIUU ee N3MeHeHU ;

€) OCHOBHBIE JIUMUTHUPYIONINE (PaKTOPHLI U IPUYNHEI N3MEHeHU
YMCIEeHHOCTH U apeaja;

JK) CBeleHHA O BO3MOKHOCTHU Pa3BeJeHUA B NCKYCCTBEHHO CO3-
JaHHBIX YCIOBUAX, HEBOJIE 1 KYJIbTYpe;

3) poas oburarorniei Ha Tepputopuu Pecnyonuku Kazaxcran mo-
nyaanuu (IMOnyJISIluil) B COX paHeHU ! reHooHIa BUIA;

1) IPUHATEHIE U HE0OOXOAUMbIe MePhI OX PAHBI;

K) UCTOUHUKH MH(DOPMAIUH.

IIpu HeoOXomAMMOCTH IIPUBOAUTCA M300pakeHNe XapaKTepPHBIX
BO3PACTHBIX U CE30HHBIX OCOOEHHOCTEH pPasBUTHUA opraHusma (JIum-
YMHKA, KJaJKa A1ll, KYKOJKa, YacTU PACTeHUA U Ip.).
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B 2012 rogy Bauk Kopen
BBIIIYCTHJI MOHETBI K 3acefa-
Hu0 MeXIyHapogHOTIo COK3a
oxpaubl mpupoxasl (MCOII).
BceMupHBIII KOHIpecc IO OX-
paHe IPUPOJLI ABIAETCI M-
IYHAPOIHBIM JKOJOTUMUECKIM
3acelaHIEeM, KOTOPBIN IIPOBOIUTCSA Pa3 B UeThIpe rofia I TOTO,
YTOOBI OOCYIUTE COXpPaHEeHHe OMOJOTHUecKoro pasHoobpasus,
M3MeHeHNe KJINMaTa, IPoJOBOIbCTBEHHYIO 6€30IIacHOCTS.

Mesxnymapoausiil coros oxpansl npupoasl (MCOII) apns-
eTcs eIMHCTBEHHOM I'TI00aTbHOM 9K0JIOTUYECK Ol OpraHn3aIiu-
ell, KOTOPOH IIPHUCBOeH O(UINAJbLHBIA cTATyC HabJIIOZaTels
npu 'emepanbHoii Accambiee OOH. Ee unenamMmu aBasioTcs
6omee 1200 oprammszanuit 8 160 cTpanax, BKJIHOUas CyBepeH-
HBI€ TOCYJapcTBa, rocyJapcTBeHHBIE YUPEKIeHUA 1 HelIpaBU-
TeIbCTBeHHBIE OPTraHN3aI[u.

OcuoBanuem s 3anecenuda B Kpacuyio kuury Pecny6uxu Ka-
3axcTaH TOT'O WM UHOTO BuAa (IOABUIA, MOMYJIANNN) KUBOTHBIX
U PACTeHUH U OIpelesIeHUs ero craryca caysKaT AaHHble o6 omac-
HOM COKpAII[eHUH ero YHCJIeHHOCTH, YMeHbIIIeHUN apeana, Hebsa-
TONMPUATHLIX U3MEHEHHAX YCJIOBHUH CYIIEeCTBOBAHUSA UM JIOOBIE
Ipyrue JaHHbIE, CBUIETENLCTBYIOIIE 0 HeOOXOJUMOCTH IIPUHATHAS
CPOYHBIX Mep II0 €ro OXPaHe U BOCIIPOU3BOACTBY. BUABI JKMBOTHBIX
U pacTeHUil, BKIIOUEHHBIX B CIMCOK PEeJKUX U MCUe3aIIUX BULOB
SKUBOTHBIX U pacTeHnil MeskayHapogHOTO CO3a OXPAaHbl IPUPOILI
(Kpacuasa xaura MCOII) u oburaromimux Ha Tepputopun Pecry6im-
ku Kasaxcrau, samocaTcsa B Kpacuywo kuury Pecniy6muxu Kazax-
CTaH B IIEPBYIO OUepeIhb.

IITHuier, peIOEI 1 3BEpU

B gyim mrogaM cMoTpAT.

Ber ux sxaneiite, arogu!

He y6usaiite 3ps!

Benr mebo 6e3 mTui; — He Hebo!
A Mmope 6e3 prI6 — He Mope!

A zemusa Ges 3Bepeit — He 3eMJis!
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Xo3sAeBa IJIaHEeTHI —
Jlronu-BenrnKaHbI,
EcTe y Bac BUHTOBKH,
CeTu 1 KaIIKaHBI.
Ecte y Bac 6eccrpaiine,
Cuia ecTh HaBeuHO,
Ho ponsxHO 6BITE cepaile.
Cepaire uenmoBeube!
(P. Poxcdecmeencruii )

. IIpuBean mpUMepEl TPeX PACTeHHi W TpeX >KMBOTHEIX, 3AHECEHHELIX B

Kpacrywo kaury Kazaxcraga.

. Kakoro saznauenue Kpacroii kauru Kazaxcranga?

. Kakne rpynnsl sKUBLIX OPraHN2MOB 2aHeceHH B KpacHyio KHUry?

. Kakux KUBOTHEIX, 3aHEeCeHHLIX B KpacHyI0 KHUTY, ThI 3aTIOMHAT?

. Kaxne pacrenus u rpudsl u3 BHeceHHEIX B KpacHyo kHUTY Kasaxcrana

TEL MOJYKeIllbL HA3BaTh?

. Kak 11 AyMaellk, UTO HYXKHO /1eJ1aTh, YTOOLI JKUBOTHEIE U PACTEHUA He

Tmomajgany Ha cTpanunel Kpacuoit kauru?

. 3anuIIy HasBaHUS JKHUBOTHEIX, paCTeHI/Iﬁ n I‘pI/I()OB Ballleli MeCTHOCTH,

BHeceHHEIX B KpacHymo kaury Kazaxcrana.
CoctaBs B rpynme kiaacrep «Kak ueJoBer MoXKeT cOepeun IPUPORY» ?
3anuInm:

— 3 darTa, KOTOPLIe TEI Y3HAJ HA YPOKe;
— 2 BoIIpoca, KOTOpEIe ¥ TeGsd BOZHUKJIT;
— 1 geiicTBHe, KOTOPOE TUUHO TEI MOXKEIIh TPe AMTPUHATE IS 3aIIATEI JKU-

BOTHEIX H paCTEHI/Iﬁ.

ITuceMo-o0paniesye K JII0AM.

Ecan 681 g ObLT IIpeswaeHTOM, UTO OLI A cheias AJs
OXPAaHBI IIPUPOEL...




B 1948 roay 6v11 cozman MekAyHapOAHBIN COI03 OXPaHbI IPH-
poxnbl. Ilens ero coszaHmusa — M3yUeHUe MCUe3aIOIIUX BUOB pac-
TeHUH U KUBOTHBIX U IIPOBeJIleHIe MepPOIIPUATHUI 110 UX COXpaHe-
Hu0. CobpanHada uHGoOpPMaIg 0 peIKUX PacTeHUAX U JKMBOTHBIX
Obly1a 0000IlleHa B KHUTe I10]] Ha3BaHUeM «HKpacHasa kHuUra (Qak-
ToB». Tak moaBuiIack neppad KpacHas KHUTA.

B 1966 rony usgana Me:xayHaponHasa KpacHas kHHra c pas-
HOIIBETHBIMU cTpaHUINamMi. Bckope MHOTHe rocyjapcTBa co3qaln
HalnnoHaLHBIe KpacHbIe KHUTH.

@ MPAKTUYECKAS PABOTA

Cocrasiaenue Kpacnoﬁ KHHTH CBOEH MeCTHOCTH

Ileas: BLIACHUTH, KakUe KUBOTHLIE, PACTEHHUA, I'PUOLI Ballei
mecTHOCTU BHeceHBI B Kpacuyro kuury Kasaxcrana.

OszzmakombTech co cTpykTypoil KpacHoll KHUIM, paccMOTPUTE
pucyHKHu u (poTorpaduy BHECEeHHBLIX B Hee opraHuaMoB. Beibepure
cpeau HUX BHUALI JKMBOTHBIX, PACTeHUI, TPUOOB BaIlleil MEeCTHOCTH.
SanuinuTe nHGOPMAIIUIO O HUX B TeTPaau 10 ILIaHy:

1. Hassaumne.

2. CremneHb BOCIPUMMUYHMBOCTH (HCUE3HYBIIINE, KCUYesarollue,
BOCIIPHUUMUYNBEIE, pefKIie, HeolpeleleHHble, HeJOCTATOUHO N3BeCT-
HbIe, BOCCTAHOBJIEHHEIE).

3. Hayunoe sHaueHme.

4. YcnoBusa »XKuU3HM (A8 KUBOTHBIX) ¥ MECTO IIPOU3PACTAHUA
(ans pacrenmit).

3aromMHA OpraHu3MEbI Ballleii MeCcTHOCTH, KOTOpEIe BHECEHEI B Rpac-
HYI KHHUTY Kazaxcrana. PacckasXyd CBOUM APYy3bAM O TOM, IIOUeMy Hano
COXPaHATE KXHUBOTHEIX, PacTeHHd, I‘pH6LI.
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MOYEMY BES3 MPOLLABIX AOCTUMXEHUN
HET OTKPbITUU BY AYLLETO?

Llenb ypoka:

¢ HAY4YUTLCA NPUBOANTL NPUMEPbLI HAayYHbIX OTKPLITUI, N3Me-
HUBLLUNX MUP.

Ana BocTmxeHus Lenm HeobXxoammo y3HaTb:

¢ Kakume OTKpbITUA CTanuv npegnocbiikamy COBPEMEHHOro
 pa3BUTUA HayKW. )

e.,

B coBpeMeHHOM MHpe TeXHOJOIMH M N300peTeHHs PasBHUBAIOTCH
6w1cTpo. MBI mMeeM mocTyrl K MHGOPMAIIMY CO BCET'O 3€MHOTO ITapa.
HocTuskeHns MeIUINHEBI IT00e NN onacHble 6osesHu. B Teuenue He-
CKOJBKIX YaCOB MOKHO yeXaTh OUeHb JaJeKo U Jake IIoIacTh B KOC-
moc. Braromaps coBpeMeHHBIM HAYUHBIM M300PEeTEHUSAM 3TO MOKHO
clenaTh.

Ho y MHOIruX coBpeMeHHBIX N300peTeHni ObLI0 CKPOMHOEe Haua-
J0. OTuero nzobpeTeHne CTAaHOBUTCA JelICTBUTENLHO BasKHBIM ?

Baskuble HayuHBIe n300peTeHN S UMEIOT OI'POMHOe BO3/lelicTBHE.
OHU He IIPOCTO PEIIAOT OTAEIBLHO B3ATYIO IIPo0IeMy, OHU OTKPBIBA-
IOT HOBBIe BO3MOKHOCTH [IJIs Pealusalii MHOTHUX uaeii. Bor Heko-
TOpbIE U3 CAMBIX Ba’KHBIX M300peTeHUi, KOTophle OBIIN m300peTe-
HBI YeJIOBEKOM.

OHUM M3 JOCTHUKEeHHN TeXHOJOIMU
IpeBHOCTH OBLIO KOZEco. OHO cwIrpalo
OONBINIYI0 PONBL B JaJIbHEMIIEeM TeXHUYe-
CKOM pasBuTuu. TouHOe BpeMs IPOUCX 0K~
IeHmnsA Koseca HensBecTHo. [Ipeamonarasor,
YTO KOJIECO B COUETAHUHU C OChI0O B TpaHC-
nopTHOM cpegcTse nmoasmaock B 3000 roxy
o H.5. B [IpeBHert Mecomoramuu.

KoJieco
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CocTaBb JIOTHUECKYI0 LENOUKY PasBUTHA p By |
- BO3MOXKHOCTell  HCIOJBL20BAHUA  KOJe-

ca. Kark TBl NMOHHMaellh BLICKAa3bLIBAHHE:

«Ecu OB KONeca He MPUAYMAJHU, TO €ro
CJIeJIOBAJIO OBl BEIAYMATE » .

Haiiin umHQOpMAnWi0 00 H300peTeHHuu u

@ Wcnonb3ysa AOMOJTHUTEILHEIe UCTOUHUKH,
pasBUTHH KoJeca. IIpelcTaBk ee B KJIacce.

A

I

IlapoBoii gBHraTesab OTKPBIT HOBBIMI
aTall B Pa3BUTUU TpaHcmopTa. I'oBop4r,
yto wusobperarens XVII Beka [[»xeiimc
YaTT OTKPBLT €ro, KOrjga CMOTpPeJ, Kak
HOJHUMAaeTCsA KpPBIIIKA HaJ KHAIIAIIIM
YalHUIKOM.

B xonne XIX Beka map craj riiaBHBIM
WCTOUHUKOM [IBUKEHHS Ha TpaHCIIOPTe,
HO wuaobperaTenu IIPOJOJIKAIN UCKATH
G6omee adgpexTUBHLIe pelieHusa. Pesyib-
TaTOM IIOMCKAa CTAJO OJHO U3 BaKHEMIIINX
nsobpereHrii. ITO OB aBTOMOOUIL, OBI-

CTPO 3aHABIINHA KJIIOUeBLIe IIO3UIIUN B MIPe TpaHcIopTa. B mepBuIX
aBTOMOOHJIAX MCIIOJB30BaJICA IIAapoBOH ABUraTeNb, HO OHHU OBLIN
MeAJUTEeNbHLIMU 1 HeYIOOHBIMU AJNA TeX, KTO CUAe] PAIOM C ABU-

raTeJyieM.

Cosganne aBTOMOOUIIA IIPUIIKCHLIBAIOT (DPAHIIY3CKOMY H306pe-
ratento XVIII Bexa Huroas-iKosedpy Kromwo. Ero paszpaborry
(PUHAHCHUPOBAIO IIPABUTENLCTBO. OTO ObLIa apTHLIepUicKas
TeJeKKa Ha 3 Kojlecax ¢ IIapoBLIM ABuraTeseM. Ee ckopocTh cocra-

BIJIa BCEro 3 KM /4.

Wcmonb3ya pasauuHbie HCTOU-
u HAKU HWHQOPMAINH, MIPOCIean
Pa3BUTHE AaBTOMOOGUJIECTPOCHUSL.
Hapucyit KIOueBLle MOMEHTEHI B
COBEPIIEHCTBOBAHUN ABTOMOOU-

ag. O6B49CHHA, B UeM OyAeT 3aKI0-
YaTLCHd ero MPUHIIHIUATLHOe OT-

JIH4yye OT COBPeMeHHEIX MAalllhuH.

ABTOMOOHIE C mapoBBEIM ABHUTaTeJieM
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{ Aasppen HoGeas — mIBeicKUil XHMUK,
WH)KeHep, n3o0peTaTesb JHUHAMUTA.

\

06 A. HobGene ceromHsa 3HAOT IIPaKTU-
YeCcKH Bce.

Ero smamenunToii HobGeneBcKoil ImpeMun
00U BaIOTCA UCCIeoBaTeIu, HAyYHbIe Je-
ATeNn.

B 1888 rony A. HobGens «morpe6su 3a-
KuBo». B Kammax ymep Opatr HobGemsa—
JIronBur, 1 mo ommubKe B raseThl IIOMe-
CTHIH 06BABIEHHEe O cMepTH Anbdpesa A. HoGens
HoGensa. IlpounTaB BO (paHIly3CcKoOii ra-
3eTe cCOOCTBEHHBIII HeKPOJOr TOJ HaszBaHUEeM «Topromer cMmep-
TBI0O MepTB», HoGenb 3ajgymalicsa Hal TeM, KaKUM ero 6yuer
IMIOMHHUTE UesoBedecTBO. Ilociie 5TOro OH pPelna U3MeHUTh CBoe
saBernanne. 3apenianue A. HoGens, cocraBiaernroe uM 27 HOAOPA
1895 rona, 661710 orsamieHo B aaBape 1897 ropa:

«Bce Moe IBMKUMOE U HeABMKHMOE UMYIIECTBO JNOJKHO OBITH
o0pallleHo MOUMH AYIleNpUKasYnKaMi B JUKBUIHBIE IIeHHOCTH,
a coOpaHHBIII TaKUM 00pasoM KamHUTaJ IIOMeIlleH B HadeKHBII
6ank. J[IoX0bI OT BIOKEeHUI JOPKHBI IPUHAJIeKaTh (DOHAY, KO-
TOPHIIL 6y IeT exKeroHO pacIipeiesiaTh UX B BUe IpeMuil TeM, KTO
B TeueHUe IpeAbIAYIIero roga NpuHec HaubGOJBIIYIO ITOJNB3Y Ue-
JIOBEYECTBY... ¥ KazaHHBIE ITPOIIeHTHI HEOOXOAUMO Pas3eIuTh Ha
IATH PAaBHBIX YacTell, KOTOphIe IIpeJHasHaYalTCcA: OfHAa YacTh —
TOMY, KTO clieJlaeT HanboJee BaXKHOe OTKPBITHE NN N300peTeHne
B oOGJacTu GU3NKH; ApyTras — TOMY, KTO cllejlaeT Hanbojiee BasKHOe
OTKPBITHE WU YCOBEPIIeHCTBOBAHIE B 00JACTH XUMHUH; TPEThI —
TOMY, KTO clejlaeT HauboJiee BasKHOe OTKPBITHE B 00J1acTU (PU3UO-
JIOTUHU WX MeIUITUHBI; YeTBEpTad — TOMY, KTO CO30acT Hauboee
BRIJalOINeecs JINTepaTypHoe IPOU3BeleHNe HIeaJMCTUYIEeCKOTO
HalpaBJeHUsd; IATad — TOMY, KTO BHeC HauboJIee Cyiec TBeHHBII
BKJAJ B CIJIOUEHUe HAIUil, VHUUTOKeHNe pabcTBa WU CHUMKe-
HIe YUCJIeHHOCTHU CYIIIeCTBYIOIUX apMUil U cofelicTBHe IIpoBeie-
HUIO MUPHBIX KOHT'pPeccoB... Moe ocoboe kelaHle 3aKJIH0YaeTCa B
TOM, YTOOBI IPU MPUCYKICHUN IIPEMUNA He IPUHUMAaIach BO BHU-
MaHIe HAIlMOHAJbHOCTh KaHAUJATOB...»
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Emre oM mpopbeIBOM B HayKe
crajgo msobpereHue bGarapeu. OHa
3aJI0KIJIa OCHOBY [JIS SKCIepu-
MEeHTOB B objactu Temerpadum u
TeneOHNU U Jaske AJSA CO3TAHUSA
IepBoro 0ecIIPOBOAHOIO Tejerpa-
da. KnroueBniM nzobpeTeHreM, ms-
MEHHUBIIINM MHUP, CTaja 3JeKTpude-
ckasa JamMnouka. OHa B OyKBaJIbHOM
CMBICJEe IIPUBeJia UeJOBeYeCTBO OT DileKTpUUECTRO, GaTapes,
TEeMHOTHI K CBeTYy U IIpeBpaTuja JaMIOYKA
HOUB B JIeHb.

Barapen mocrosHHO coBepileHcTBoBanuch. MzobperaTenn Io-
HAJH, YTO 3TOT IIpubop crmocobeH M3MeHUTHL MHP. DaTapes cramna
UrpaTh IIIABHYIO POJIb B pa3sBUTHH cpeacTB cBaA3u. 150 JeT Hazan co-
o0IIleHnA IIepeJaBailich TOJLKO OT UesloBeKa K uejoBeKy. Ilo mepe
HaKOILTeHUA 3HAHUHA O MeTOJaX TPAaHCIIOPTUPOBKH 3JeKTPUUYeCcTBa,
nzobpeTaTesid IONBITANNCH IIPUMEHNTD 3JeKTPUUECTBO IS CBA3M.
B pesynwsTare nmoasmiaock nzobperenne, cOMM3NBINee pa3zHbIe YACTU
cBeta. Brarogapsa meanezpag)y BriepBble B MCTOPUH CTAa BO3MOIK-
HOUM MI'HOBEHHAs CBA3b.

Tenerpad, paboraBminii Ha ocHOBe GaTapen, IIOPOANJ HOBLIE
nsobperenna. Eciu Tenerpad ozHauaa HacTyILIeHNEe 3IOXM CBS-
31, Ipyroe BaskHelIllee N300peTeHNe B NCTOPUU 00eCcIeunio CBA3h
C IIOMOIIIBIO CJOB, WM 3TO ObLI mene@or. OguuM M3 M300peTeHuUii,
OKAa3aBIINM BajkHeHIllee BO3JeliCTBHE HAa HMCTOPHUIO M IIPUHECIIIIIM

Tenerpad, Tened)oH, paguo, TeJeBUIeHNE
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B KasKJBI JOM HOBBIA MHP HH(MOPMAIHUHN U YAOBOJLCTBUSA, CTa-
1o paduo. DBrnarogapa paguo TOJIOC CTaJll PacIpPOCTPaHATLCS
JajJieKo, 1 YUeHble CTaJld AYMaTh, HEJlb3d JIU TaK sKe IIepelaBaTh U
nsobpaskeHnda. PesyipTaToM cTamo nzobpereHne, IpUHecIee M30-
OpaskeHNs B KasKIBINA JOM U IIO3BOJIMBIIIee BULETh NCTOPUIO B peab-
HOM BpeMeHH, — menesudernue.

TeneBuneHune craao eile oHUM M300peTeHUeM ¢ GosbIIuM OY-
nyiiuMm. Coueranne m3obpaskeHHs ¢ TOJJOCOM He TOJLKO M3MEHH-
JIO HaIlle BOCIIPUATHE OKPYIKAIOIero Mupa, OHO M3MEHHJIO TaKiKe
Hallle MBIIILJIeHe B 9TOM MHupe.

Tlogymaii, Kakue BOSMOXKHOCTH OLLTH Y IePBOTO KOMIIbIoTepa? MoXKHO T
'ﬁ WX CPAaBHUTE C COBPEMEHHEIM KoMIbIoTepoM? TTocunTail, CKOJEKO BpeMe-
HHE IPOIILTO OT CO3AaHU TePBOT0O KOMIILIOTEepa 0 HalllUX JHei.

IlepBuIil KoMOBIOTEP OBIT M300peTeH MaTeMaTukoM Ilackanem B
1645 rogy gisa pacuera MaTeMaTHYeCKHUX (DOPMY.JI.

IlepBEIil KOMIOBIOTED
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Actpornom XVII Bexka 'anmmmieii cozmanm mpubop, KOTOPBIM IIpo-
JOJIKaeT cllacaTh KU3HU MUJIJIHOHOB Jiogeil. BoaMoskHO, BaskHend-
IIIIM MHCTPYMEHTOM COBPeMeHHOI MeIUIIUHEI ABISETCA He XUPYP-
ruyeckas TeXHUKAa NJIM COBPeMeHHEBIe JJeKapcTBa, a 3T0 BaXKHelllllee
nsobperenne — MUKpockoIl. TolbKko Grarogaps aToMy 1300 peTeHIO
yuyeHbIe CMOTJIN IIo6eIuTh O60Je3HeTBOPHEIe MUKPOOLI. C pasBuTH-
eM OIITHKHN MHKPOCKOIIBI CTAHOBUJINCEH Bce 0oee MOIIIHBIMHU. Y uUe-
HBI€ CMOIVIH CAeJIaTh OTKPBITHSA, IIO3BOJUBIIINE CIIacaTh 0OMBHBIX
U IIOBJUABIINE HAa MeQUIINHY HamboJsee CYII[eCTBEHHBIM 00OpaszoM.
Onu cranu 6opoThbesa ¢ 60Me3HAMHU IpH IToMolnu Baknuu. C momo-
IIBI0 MUKPOCKOIIA CTAJIO BO3MOIKHEIM CIIaceHUe "KU3HU MUJIJIIOHAM
JIOgen.

B Mmupe cyimecTByeT oueHb MHOTO OTKPBITUI, KOTOPEIE KOI'Za-ToO
TOCTYKIIN OCHOBOU AJSA PasBUTUS COBPEMEHHBIX TEXHOJOTUHA U
TeXHUKN. VCIIoNB3ys DOIMOJHUTENbHBIE MCTOUHNKN HHQOpPMAIIN,
BbIOEpH OfHO, HauboJsiee BaskHOe, Ha TBOU B3IJAM, OTKPBITHE, KOTO-
poe MOoBJINAIO Ha coBpeMeHHBIA Mup. Hapucyii ero. Coenail kpaTKMit
3KCKYPC B MCTOPUIO ero u3obpereHus m passutus. llomymaii, kak
B OyyIIleM 3TO OTKPBITHE MOKET IIOBJIUATE HA HAIII MUP.

Murpockon Baknwea oT rpunmna

W CIonb3ysa TeKCeT YUeOHUKA, 3aITOJHHA TA0JHIY .

| .
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KA3AXCTAH B PYCAE COBPEMEHHbBIX
OTKPbITUNA

Llenb ypoka:

¢ HAY4YUTLCA NPUBOANTL NPUMEPbLI HAayYHbIX OTKPLITUI, N3Me-
HUBLLUNX MUP.

Ana BocTmxeHus Lenm HeobXxoammo y3HaTb:

4 pOJIb Pa3BUTUA HayKKM B KasaxcraHe.

Tlogymaii ¥ Haz0BM OTKPHITHSA yueHEHIX KasaxcTaHa, KOTOPEIe BHECIH
GOMBIION BKIIA B PA3BUTHE MHPOBOI HAYKHU.

Kazaxcranckas semus 6oraTa cBoelt
ucropueii. HemsBecTHO, CKOIBKO elle
TafH IPeJCcTOUT PACKPBITHL HAIIIUM yde-
HBIM 1 apxeosoram. OgHaxKo yske ecThb
BeJIUKNEe OTKPBITHUA, B30YIOpasKUBIIINE
HayYHBIA MUD.

Muoro rosopar o6 IKCIIO-2017. -
Yro »T10? 9TO [AEACTBUTENLHO UTO-TO BayKHOE IJISA chaHm?
ITo croBam IlepBoro IlpesngenTa mameit crpausl H.A. Hazap6aesa,
9KCIIO-2017 — «aT0 Benmuapinas BO3MOKHOCTE JIJIs HaIllell cTpa-
HBI IIOJYYUTEH HOBBIEe 3HepPreTUUYecKMe U «3ejleHble» TeXHOJOTUN.
9To MUJIIHAPALI JOJIapOoB MHBECTUINH, KOTOpLIe mocTynAT B Ka-
3aXCTaH 3a BpeMs IIOANOTOBKM K BBRICTABKe, a TaK:Ke JalbHelIllee
HCIIOJIL30BaHMe ee 00bEKTOB» .

SKCIIO-2017 — mexkayHapogHas CIeIlHaJIA3UPO- .
BaHHASA BBICTABKA, OCHOBHASA Mes KOTOPOH «JHeprusa
oynayimero» , mpoxoxuaa B Acrane B 2017 roay ¢ 10 mronsa ’ ‘
o 10 cenrsbpsa. BEXPO-2017 npunsamu yuactue 6oee  gxpo 2017

100 crpar mupa u 10 me apOIHBIX OPraHu3aIiiii. - Future Energy -
P p HIAyHaPOX P! e Astana Kazakhstan
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JKasxkna HayYHBIX OTKPBITHH He JaeT IOKOSA YUeHBIM BCero Mupa,
B TOM UHCJIe M Ka3aXCTaHCKUM. PazpaboTKH B pasiiMYHBIX 001acTIX
HAYKU BeJyTcsa KaK OTAeJbHLIMUI aBTOPaMM, TaK 1 OOJBIINME KOJI-
JeKTUBaAMHU. JJIUKCUPBI MOJOZOCTU, JIEKAPCTBA OT paKa U HOBBIE
BUJEeHNSA MUPOBOM MCTOPHUU HAIIMX COOTeYEeCTBEHHHKOB BCe dallle
CTAHOBATCS TEMOM AJA 00CYKIeHUA.

Kaszaxcranckas Hayka mnepeskuBaeT OOJbIINEe N3MeHEHH.
B cTpane cTpoAT 1 OTKPBIBAIOT HAYUHEIE I[EeHTPHI, €3KeroHO pacTeT
KOJMYECTBO IMePCIIeKTUBHELIX MOJOABIX VUEHBIX.

B Kaszaxcranme oyeHbh MHOI'O Y4YeHBIX, KOTOPBIMU TI'OPAHTCH
crpaHal

Hopait ;Kaxaer. Beio *KU3HE TOCBATHT BRIPATIIHBAHIIO
puca, 1200peJl HECKOJBKO YHUKATLHEIX CIOCOGOR, KO-
TOpPLIe MOBEICUIIH YPOXKal B fecATKH pas. ¥ U. Haxae-
Ba OBLJIA CBOS IITKOJIA PUCOBOJCTRA.

B xauecTBe KpymnHeHIIIel HAYYHOH IIIOMIAAKHN MOKHO OTMETHTh
kocMmozapom BarikoubIp (kKas. Baiikowbip — GoraTas goamHa) — Iep-
BRI U KPYIHEHIINHA B MIPe KOCMOZPOM.
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Hecranaep Taiimanor
OcHOBaTeN b KazaxCTAaHCKOH IIKOIEl MaTeMaTHde-
CHOYI JIOTHKH.

TangpikopraHckue ydeHble M300penn (PUTO3JIeKTPOCTAHIINIO,
CIIOCOOHYIO IIONIYUYATh IJIEKTPOIHEPrui0 M3 PacTeHHull, He HAHOCH
3KOJIOTUUecKOoro Bpega. Mcrnoab3oBaHuo IMOAJIeKUT JT00oe 61oJIo-
rudyeckoe chbIpbe, HO BBITOJHee paboTaTh ¢ MHOTOJETHHMH TpaBa-
mu. B 2016 roxgy 06wl cos3gaH JUINE OINBITHBIA obOpaser], KOTOPBIA
BbIpabaTheIBaeT 4yTh 0OJBIINE OJHOIO MHUJINBOJLTA, HO B OyAyIIeM
nJaaHupyeTca paspaboraTh 60Jiee MOIIIHYIO YCTAHOBKY, KOTOPOI HET
aHaJIOTOB.

= r‘",';:: 7 A

‘1’I/IT09JIQKTPOCTaH]11/I5[

Mzobperarents Kyapgapxad AapaubexoBa

Kasaxcranckuii yueHnii Pycxam Yr1eGaeB coszzan TexHOJO-
TUIO 3apAJIKU 3JIeKTPOMOOMIeil, OUH 13 allllapaToB yike paboTaeTr
B Anmarel. IlpemmyiiiecTBOM oOTeuecTBEeHHON paspaboOTKM cTaJo
TO, UTO OHA Topas3go [ellleBJe 3a-
pyOe:KHBIX aHaJoroB. B cpeamem
100 kM IyTH 060HMAYTCA BIALETBIY
anekTpokapa or 100 o 200 Tenre.
B macrosmee Bpema B Kazaxcrane
HacuuThIBaeTrca oxkoao 150 aimex-
TPpOMOOMJIeH, HO HX KOJHUYECTBO
OBICTPO pacTeT.
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KasaxcTranckue yueHBIe IIYTEM CKPEIUBAHUA AUKOIO KapTo-
dens nz HxHON AMEepUKN ¢ KYJbTYPHBIM BBIBEJU HOBBIA COPT
kaprodensa ¢uomeroBoro ipera. JlaHHBI KopTOodenb 6Gaaroga-
pPsS cBOoeMYy BHUTAMHUHHOMY COCTABY 3aMeJJisdeT IIpPoIlecc cTape-
HuA 1 3@ PeKTUBeH NPHU JeUeHNHN HeKOTOPHIX OHKO03aboJeBaHMI.
B «Huskoxkamopuiinom xapTodene» (eMISMIIK KapToOm) cogep-
JKHUTCA B 2 pasa 6oJibllle 6eKa, 4yeM B OOBIUHEIX COPTax, 1 II03TOMY
OH ABJAeTcs AueTHdYecKuM. Hainm yuyeHble ¢ YyBepeHHOCTHIO I'OBO-
PAT, YTO HOBBIA COPT KapTodeas cTaHeT HACTOAIIUM KasaXCTaH-
CKUIM OpeHIOM.

Kax Te1 moEMMaenis cioBo «OpeH»? Kakue KazaxcTaHCKUe OpPeHIBI TEI
sHaenis? Kak TEI cuMTaems, 94To B Oy AyIIeM MOKET CTaTh OpeH oM Halleit
CTpPaHBl, TBOET'O HACEIEHHOI'0 MYHKTA?

Tlepeuncyivi COBpEMEHHEIe TeX HOIOTHH, KOTOPEI MOTYT CUATATECH «3eJe-
HEIMW». B BUJIe KJIacTepa HapUCYil 30Hy UX TPUMeHeHU.

Vcmoe3ys pasiudyHble Pecypchl, B TOM umncie MHTepHET, HalAn HHGOP-
MAaI{o O MPUMEeHeHHH COBPEMEHHEIX «3eleHBEIX» TeXHOJOIHH B Hallei
pecriyosmke. ITpecTaBs HH(POPMAIIUIO B KJacce.

1. Kakoe Ba)kHOe MeXXIyHAPOAHOe MeponpusaThe mporwio B Kazaxcrane
B 2017 rogy? KakoBa ero ocHOBHad IeJb?

2. Kakue TeXHOTOTHUH HAZLIBAIOT «3HEPTHEH OyAyIIero» ?

3. HazoBU cOBpeMeHHLIe Ka3aXCTAHCKHUEe UCCIeJOBAHNS U OTKPBITUSA, KO-
TOpPBIe MOTYT BHECTH 3HAUUTENLHEIN BKJIA]] B PAa2BUTHEe MUPOBOII HAYKH.

©
©
9
Q@

3arkoHUHU (ppazy:

A cmoe...
Cez00n s s Yy3HAL.... A nonpobyn...
Buino unmepecto... Menasa yousuao...
Bvino mpyodno.... MHne xomenoces...

A nonan, umo....
YV mensa noayuunoce...
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COBPEMEHHbIE UCCAEAOBAHUS:
KAKOBA UX POAb B BYAYLLIEM?

Llenb ypoka:
4 NPUBOAUTL MPUMEPbI HAYYHbIX OTKPLITUIN, U3MEHUBLLUX MUP.

Ing BocTXeHus Lenn Heob6XoaMmo y3HaTb:
¢ POJIb HaYYHbIX OTKPbLITUSA B Pa3BUTME HaykM KasaxcTaHa.

a__B__B ___
I

Kak TeI moHMMaelnb BeIcKazbiBaHme A. Ppanca? IlouemMy OH IOBOPHT,
uTo eciau B 6yAymieM OyIeT IJI0X0, TO B 3TOM BHHOBATEI MEL?

Bydywee 6 nacmosaw,em, o 6ydywee —

u 8 npowLnoM. Imo muvL co3daem ezo.

Ecau 0no naoxo, 6 9mom Hauw.a 6una.
A.Dpanc

Twl 3Haelb, YTO YeJIOBEK — OAMH U3 CAMBIX JIOOOIBITHBIX
M YMHBIX >KHUBBIX OPTaHU3MOB ILIAHETHI, IIO3TOMY HET HUYero
VAUBUTEJIBHOTO B TOM, UTO Ka’KABIil AeHb, HeJeJ 0 MJIU MecdAll Ha
CBeT IIOABJIAIOTCS BCe HOBBLIE M HOBBLIE OTKPBITHA M M300pPETEHUS.
C Tex mop, Kak IepBLIA IeIlePHBIA YeIOBeK HayuuIcsa obpaiiaTbesa
¢ KaMHEeM U M3TOTaBJINBAThH 3a0CTPEHHEIE OPYAUSA, IIPOIILIO He TaK
y°K MHOI'O BpeMeHU, U BOT MBI YK€ BOBCIO IIOJIb3yeMcs OGuaraMu
IUBUIM3AIIAN, TAKUMHU Kak aJexkTpuuecTBo u WuTepHer. MbI
IIPOKUJIN He OUYeHb MHOTO B HOBOM TBICSAUEJIETHH, HO 3a 3TO BPeMs
YeJIOBEeUECTBO YiKe HeMaJio JOCTUTJIO B PA3BUTHY HOBBIX TeXHOJIOT U
U HAVKH.
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Apple iPhone

OBa-Tpu nmecATUIeTHA Hasal HUAesd
obnmamaHuAa MOOMIBLHBEIM Teste)OHOM, KO-
TOPBIHA ITO3BOJHIJI OBI BEIXOAUTE B UHTEP-
HeT, CMOTPeTh (PUJILMEI Ha 9- ITFOMMOBOM
aKpaHe, AeJaThb (POTOCHUMKH, CAYIIATH
MY3BIKY U eIlle MHOI'O BCEero Jpyroro, mo-
Kaszajgach ObI OpelOBOIi, HO BCe IIOMeH -
Jnock ¢ mpuxogom X XI Beka.

+POOL

IlepBuIli Takoil OaccellH OBLT pas-
paborar B Hrio-Mopke, ocHOBHOH ero
dyHKNUelr O6bL1a QUuIbTpanus ped-
HOH BOJBLI, TIO3BOJUBIIAA KHUTEJIAM
Hero-Mopka 1 TyprcTaM KyIaThes B U-
cToll peuHOoil Bofe. MHoroypoBHeBas cu-
creMa (pUIBTPaALNN yAa sgeT 6aKkTepu 1
3arpsA3HAIONINE BellecTBa, rapaHTUPYS
COOTBETCTBHE KauecTBa BOJABLI T'OPOJ-
CKHM U I'OCYJapCTBEHHBIM CTaH apTaM.

Anmapar, KOTOpPBIN IPON3BOIHT YHCTYIO BOIY

Yuupepcurer nunsxeHepun 1 Beicokux TexHomoruiit UTEC B Ilepy
paspaboran 6unb0pa, KOTOPLINA ABJISAETCA He TOJIBKO PEKJIaMOHOCH-
TeJeM, HO U KoHcTpykIueil «['emeparop nmurheBoii Bogwsl» (Potable
Water Generator), koTopas mo3BoJIiseT IpeBpaIaTh aTMochepHYIO
BJAary B INTheBYIO Boay. HegocTaTok UMCTOR IUTHEBOI BOABI — OT-
menbHas npobaema ansa Ilepy, aTo nzobpeTeHne MO3BOMUT YIYUIINTD
KAauecTBO KU3HN MEeCTHOI'O HaceJeHnd.
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ReWalk — 510 peBomromm-
OHHBINI 9K30CKeJIeT, KOTOPbIA
II03BOJIAET JIIOAAM € TPaBMOM
CIIMHHOI'O MO3Ta HadyaTh XOIUTh
BHOBBL. ¥ CTPOICTBO COBCEM He-
ITaBHO IIOABUJIOCH HA PBIHKE U
yaKe 00pesio IINPOKYIO IOy IAp-
HOCTB CPeu JIFLe ¢ orpaHnyeH-
HBIMH CIIOCOOHOCTSAMM.

Recorder Pen: pyuxa, mpe-
Bpallamlinas PYKOIHUCHBIN TeKCT
B [IeUYaTHBIN.

Kopetickne muszaliHepbl pas-
paborasu YHUKAJIbHBINA ralKeT —
PYVUYKY, CIIOCOOHYIO pacrosHa-
BaTh PYKOIIMCHEIN TEKCT U JeKO-
JIUPOBaTh ero B IeuaTHbIA. Ilpu
nmepenade uyepes Bluetooth ma
KOMIIBIOTEP MJIM cMapT(OoH HAINCAHHOE NeKOIUPYEeTCS 1 COXPaHs-
eTcs B TeKCTOBOM (haiiyie. B Hallre BpemMs G0MBIIIMHCTBY JIOAEH yalie
IIPUXOAUTCS HAOMPATh TEKCT Ha KJIaBHAType, UeM IUCATh OT PYKH.
B pesyabTare cephesHo cCHMMKaeTCsa IPAMOTHOCTE IUCHMA U YXY AIIIa-
eTcs IIoYepPK. ITO CTAHOBUTCA Cephe3Hol IPobIeMoll JJId COBPpeMeH-
HBIX IIIKOJLHUKOB U CTYIEeHTOB.

Benocumen Cazan6aera (Sa-
zan bike). Caiia Cazanbaes 3amna-
TEHTOBAJI BeJIOCUIIeNl, yIIpaBJe-
HUEe KOTOPBIM MOYKHO OCYII[eCT-
BJIATHL 6e3 momoru pyk. s
TOro, 4TOOBI OCBOOOAWTH BEJIO-
CUIIEIICTOB OT HEOOXOAMMOCTH
IIOJTb30BATLCA PYKaMHU, OH IIPH
IIOMOIIIM CIIeIHUAJbHELIX TPOCHU-
KOB COEJWHUJ DPYJEBYIO OCh Be-
JlocuIesa ¢ BeJIOCUIIeHBIM IILIe-
mom. Takum o6paszom, ympasie-
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HUe BeJlocuIlela HallPAMYIO 3aBHUCHUT OT IIOJIOKEHUS TOJIOBBI 1/ TN

BePXHUX IIJIEUeBLIX CYCTAaBOB BeJocumeaucra. [laHHoe yCcTPOlCTBO

IIOMOKeT MHBAJINJaM, YV KOTOPEIX HEeT PYK, e3AUTh Ha BeJIoOCHIIeJe.
1. Samosuu Tabauiy.

2. Ilpoamanusupyii CKOPOCTh PasBUTHUA IIporpecca 3a IOCIeI-
Hue 100 ser u cpenail IPorHO3 O PAsBUTHH MHUPOBOM HAYKH eIlle
yepes 100 mer.

Hapucyit «YMHEI JoM» OYIYIIETO C MCIIONL30BAHWEM CYIIECTEYVIOIINX
ANTLTeDHATUBHLIX MCTOUHWKOB SHEPIMHM W BO3MOJKHEIX H300peTeHUit
oynymiero. ITpeacTaBs CBOM IPOEKT B KJacce.

&)
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OBOBLUAIOLLE SAAAHUS MO PASAEAY

«3KOAOTUA U YCTONYUBOE PA3BUTUE»,
«OTKPbITUS, MEHAIOLLIUE MUP»

MOU AOCTVDKEHS

3aganamne 1. Chopmymupyi onpegeneHue IIOHATHH
JKocucTemMa — ... .
Opranmsm — ... .
Kpacuasa xuura — ... .

3amanue 2. Bribepu Tpu BepHBIX OTBeTa M3 IECTHU. SaMHUIIHN
udphl B IOPAJKe BO3pPacTaHUs.

— K abmornuyeckuM sKoJIOoTIIecKUM (haKTOPaM OTHOCST:

1) BHeCeHUe OPraHNYeCKUX YI0OPEHUH B IIOYBY

2) yMeHBIIIeHUE OCBEII[eHHOCTH B BOJOEMaX ¢ YBelIUUeHueM IJIy-
OMHBL

3) BeIafieHUe OCaJKOB

4) mpexrpailleHue ByJTKaHUYECKON JeATeIbHOCTH

5) BIUSAHNE CBeTa

6) obMmenenme pek B peayabTaTe BEIPYOKM JIECOB

3ananue 3. 3aroJHN TaOIHILY.

3ananme 4. Bribepu Tpex mpeicTaBuUTeNell PacTUTEJIbHOIO U
JKMBOTHOI'O MUpa, HaxoAamuxcea B KpacHoll KHUIe U3 IIpeiiosKeH-
HOT'O CIIMCKa: Bopobell, 'KeJITONY3NK, Oepe3a, BOJK, YePHBIN aucT,
aKamusa, 6epKyT, CYCIUK, IIOJBIHL, TOIOJL. [[0Ar0TOBL 0 HUX C006-
IeHue.

L s

2 cows

:> S

174

*KHura npepnocTtaBneHa UCKITOYUTENBHO B 0OpasoBaTerbHbIX Liensax
cornacHo lNpukasa MuHucTpa obpasoBaHUg U Haykn Pecnybnukn KasaxcTtaH ot 17 maga 2019 rona Ne 217



Bd§ yuebpvikn Kgsaxcrana vuiuTte Ha cantax OKULYK.CO
. -

P e e i

3anaHue 5.

ITocmoTpn Ha PHUCYHOK M HA30BU
ycraHoBrky. Kakoil Bujg sHeprum oHa
BrIpabaTeiBaeT? UTo aBigerca (dax-
TOPOM JJis ee paborsr? Omuinu moses-
HbIe CBOMICTBA 3TOM YCTAHOBKIU.

3amaaume 6. UTto cuMBosmM3UpyeT
aTor 3Hak? Kakoe coObITHe OH O3Ha-
yaer? YeMy mIOCBAIIEHO 3TO cOOBITHE?
Kakue mepcrmekTuBBI AJs OymyIie-
ro passutusa KaszaxcraHa oHO MOKeT
npuHecTH?

3aganue 7. HazoBu 111 5M61eMBI.
B uem cmpicn ux cosmamua? Hapucyit cBoro smbiaemy, ITOCBAIIEH-
HYIO oXpaHe oKpy:Karomieil cpeasl. O0BACHN, YTO CIMBOJU3UPYIOT
ee COCTaBHBIE YaCTH.
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§ 68 MPOBEPb CEBS

3aganaue 1. ChopMmyaupyii onpegeseHne IOHATHH.
Atmocdepa — ... .
BerecTBo — ... .
doTocuHTES — ... .

3ananmne 2. Ha pucynke nzobpaskeH MUKPOCKOII. ¥ KAKI KOM-
IIOHeHThl MUKPOCKoOIIa, 06o3HaueHHbIe OykBamu A, B, B.

A. O6bexTUB, OKYyIAp, TYOYC.
B. Oxkynap, BUHT, 3epKaJio.
B. Oxynap, o0beKTHB, 3epKao.

3ananue 3. [laii ommcaHme pachl IO
naany. Onpegenn ee.
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g 4

A

- .
T

3amanne 4. Onpegenu BUI pasjesieHUs CMeCH.
Onumn aaropuTM BBIIIOJTHEHUS.

3agaaue 5. C IOMOIIBLIO CHMBOJIOB 3apHCyHl
i \ dopmyay dporocunTesa. O603HaUL OCHOBHEIE YCJIO-
s  BUSA OJIA IPOTEeKaHUA (DOTOCUHTESA.

+ ——> +

3amanme 6. 3anonuny Tabaumny. Pacnpenenu peakiiuu sKMBOT-
HBIX B 2 CTOJIOHKA.

Y MHOruX sXMBOTHBIX BhIpaboTana onpejeleHHas PeaKkIlud I
HoAfepsKaHnud TeMIlepaTyphl Teja.

. IlpuanmMaer pacciaabiieHHOe IIOJOKEHIe Tea.

. Umetr y6eskuiie oT BeTpa M JOMKIA.

. Ilorn:xaer morpebieHne MUIIH.

. YBelImumBaeTcs TOJNIINHA CJI0S IIOAKOKHOTO KUpPAa.
. Bosmep:xuBaeTcs oT IUITHNX IBUKEHNI.

. IIpuanMaet cobpaHHOe ITOJIOMKEeHKe TeJa.

. Uiier Tenn, npoxsiany, BOAY.

1O U W DN

3ananue 7.

MpIcsieHHO TOCTPOH HeOOJNBIIION Iopoj Iie-HUOYAb B Jiecy MK
y pexu. IlonwiTalica npegyragars, Kak 3TO OTPA3UTCSA HaA OKPYysKa-
IOIIel IPUpoJe, Ha ee PACTUTEILHOM U KUBOTHOM Mupe. Hampu-
Mep, CTPOUTEIBCTBO IIOAhe3 JHBIX aBTOMOOMIbHBIX MJIN K eJIe3HBIX
IOopor, HPOKJagKa TPYOOIPOBOAOB, INYM TYPOMH B3JIETAIOIIUX
CcaMoJIeTOB, BBIOPOCHI OTPabOTAHHBLIX BOJ M I'a30B IPOMBIIILIEH-
HBIMU IIpeInpuATuaMu. IIpeanonoxu, kakme coBpeMeHHbBIe TeX-
HOJIOTUHM MOKHO MCIIOJb30BaTh, UTOOBI M30eKaTh HeraTHBHOT'O
BO3JeMCTBUSA Ha OKPY KAIOIIUHA MUAP.
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AOCCAPUN

A

A3zor — ras 6es3 IIBeTa 1 3amaxa,
caMBIii pacmpocTpaHeHHBI
raz B armocdepe 3eMiu, He
noJilep’KUBaeT TOpeHUe U
IbIXaHue.

ATtmocdepa — rasosas 000J0U-
Ka, KoTopas OKpysKaeT ILja-
HeTy 3eMJd.

ATmMmocdepHBIe ocagKH — BoJa
B KUJKOM WJIH TBEPAOM CO-
CTOSTHIUU, KOTOpasd BEIIAagaeT
n3 00JIAKOB UJIHM OCaKJjaeTcs
W3 BO3JlyXa Ha 3eMHYIO IIO-
BepxHOCTh. K HUM oTHOCATCSA
0K Ib, CHET, Tpaj, poca, Ty-
MaH, UBMOPO3b, UHEI.

ATMmocdepHbIe ABJIeHUA — pas-
HbIe IIpPOIlecChl, KOTOPhIe
IPOUCXOAAT B aTMocdepe u
Pe3Ko M3MeHAIOT ee COCTO-
aane. OHU BUIHBI HEBOOPY-
JKeHHBIM TIUla3oM (HOXK[b,
cHer, WHeli, paayra, rposa u
T.1.).

b

BakTepnu — camble MajleHbKHe
o pasMepaM OpPraHU3MBI,
KOTOpPBIE COCTOAT BCEro u3
OJHOII MM HECKOJbKUX KJle-
TOoK. BakTepun He BUAHEI He-
BOOPY’KeHHBIM TJaazoM. OHU
JKUBYT B IIOUBe, BOJie, BO3Y-
Xe, CHerax U ropa4mux UCToY-
HUKaxX, Ha Tejle *KUBOTHBIX U
pacTeHHii, a TaKKe BHYTPHU
opraHmuama.

Buoreoneno3s — MHOKeCTBO pas-
HBIX JKHUBBIX OPraHU3MOB U
KOMIIOHEHTOB HeKUBOW IPU-
ponbl (IpU3eMHBIN cJoii aT-
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Mochepbl, CcoJTHeUYHas SHep-
T, TIOYBa U JIp.) Ha oImpee-
JIEHHOM TePPUTOPUU, MEKIY
KOTOPBIMH eCTh OOMeH SHep-
THei U BellleCTBaMu.

Betep — nBUiKeHUe Bo3ayxa B
TOPHU3OHTAJIBLHOM HaIlIpaBJie-
HUMH.

BemecTBO — Tesa BO Bcex arpe-
raTHBIX COCTOAHUAX (Tassl,
JKUJIKOCTH, KPUCTAIIBI U
Ip.) ¢ ompeJeleHHBIMU XU-
MHUYECKUMHI U (PUBUUECKUMHI
CBOMCTBaMU.

Bug — MHOKeCcTBO OJUHAKOBBIX,
CXOKHX OPraHU3MOB, KOTO-
pble IIOXOXKHU APYr Ha HApy-
ra crpoeHueM, (pyHKIIUAMHA,
oBeleHNEeM, HMeIOT ofIlee
OPOUCXOKIeHe, 3aceasioT
onpenesIeHHYI0 TepPpPUTOPHUIO
(apeas) m MOTYT UMETh CO-
BMeCTHOe IIOTOMCTBO.

BomoxpaHniauie — MCKYCCTBEH-
Hble BOJOEMBbI, CO3JaHHbBIE
N5 HAKOILIEHUS U TIOCJIeny-
FOIITeTO UCIIOIb30BAaHUA BOIEI.

Bospactr 3emaun — BpeMms, KOTO-
poe IIPOILJIO ¢ MOMeHTa 00-
pasoBaHUA 3eMJIH KaK caMo-
CTOATEJbHOI MIaHeTHl.

r

T'amakTHKa — OTPOMHOE CKOILIIe-
HUe 3Be3]l, 3Be3JHasd CHCTe-
Ma.

TamaxkTHYecKuii rox — BpeMs, 3a
koTopoe CoslHeUHas cUcCTeMa
coBepIIaeT oJAuH 06OPOT BO-
KpPYyT meHTpa ['aJTakTUKH.
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l'enHoneHTpUYecKas Mojaelb
BcenenHoli — HayuHOe MHe-
HUe o ToM, uTo CoJHIEe AB-
JIfeTcsA IMeHTPaJIbHBIM Hebec-
HBEIM TeJOM, BOKPYI' KOTOPO-
ro BpamanTcsa 3eMJId U Opy-
r'ue IJIaHeThl.

T'eorpaguueckne KOOpPIHHATHI —
MecTO, MOJ0KeHe 00beKTOB
Ha 3eMHOI MOBEePXHOCTH U Ha
Kapre.

T'uagpocgepa — BogHas 060I0UKa
3eman. Ee mpuHATO IeTHUTH
Ha MHpoBOIi OKeaH, MOBEPX-
HOCTHBIE U TIOJI3eMHBIE BOJIBI.

T'no6yc — Momensb 3eMHOTO IITapa
WJIN IPYTOro IapoodpasHoro
HebGecHOro TeJjia, Ha KOTOPOil
B YMEHBIIEHHOM BHe WH30-
OpaskeHa UX IIOBEePXHOCTh.

TI'opa — 3HaYMTEeILHOE BO3BBIIIIE-
HIEe, KOTOpPOoe Pe3KOo MOJHU-
MaeTcd Hal OKPYsKalIlei
MEeCTHOCTBIO.

l'opHasa mopoma — IIpUpPOAHOE
TeJIO, KOTOPOe COCTOUT U3 He-
CKOJIBKUX MUHEPAaJIOB.

I'paBuTAllHOHHBIE CHJBI — B3a-
UMHOe IPUTSKeHe BCeX Tell
IPYT K IPYTY, KOTOPbIE HAXO0-
IATCA HA ONpeeIeHHOM pac-
CTOSAHUAH.

I'pu6b1 — OpraHmsMbl, KOTOpBIE
HMEeIOT IIPU3HAKU M pacTe-
HUIl, W JKMBOTHBLIX. ¥ HHUX
HeT HU JUCTheB, HU KOpHeil,
HH ILJIOJIOB, HI CeMsH, OHI He
nBetryT. Ho oHM HaxomATcs
HEMOABUKHO, KaK pacTeHUs,
W pasMHOKAIOTCA cIlopamMu,
KaKk HeKOTOphble pacTeHHud.
Ho B HUX ecTh BelllecTBa, KO-
TOPEIe BCTPEUAlOTCA B Opra-
HU3Me Y )KUBOTHBIX.

N ;
113 ®
e

Ve e

I'poza — aTtmocdepHoe ABIeHUe,
ITPUA KOTOPOM BHYTPH 00JIaKOB
WX MeXIy OBJakoM U 3eM-
HOIl TOBEPXHOCTHIO BO3HHUKA-
0T 3JIeKTPUUYECKUE PasPaabl —
MOJIHUHM, COIIPOBOKJaeMbIe
T'POMOM.

I'poM — I'poxXoT 1 TpecK, KOTOPBIH
COMPOBOXKIaeT MOJHHUIO BO
BpeMs I'PO3bI.

A

JBuKkeHUe 3eMJIA — U3MeHeHHe
OJIOKeHNA 3eMJIUd B KOC-
MHYECKOM ITPOCTPaHCTBe OT-
HOCUTEJNBHO OPYTHUX Tea C
TedeHneM BpemeHHU. OcCHOB-
Hble BUALI JBUKEHUI 3eMJIHn
— BOKPYT CBOeIi OCH 1 BOKPYT
Cosana. Ho HayKe M3BeCTHEBI
boaee 10 BUIOB IBUKEeHUIA.

Nuddysna — B3auMHOe IIPOHUK-
HOBeHIe OIHOTO BeIlecTBa B
apyroe.

HpoxkmEH — MHKPOCKOIHYeC-
KHe ONHOKJIeTOUHLIe I'PUOHI,
KOTOPBIE COCTOAT M3 OJHOM
KJIEeTKH, uMewIlneid ¢op-
My mapuxka. OHH JKHUBYT B
IATATeIbLHBIX KUAKOCTAX,
poraTeix caxapoM. Mcmoun-
3yl0Tcad B XJeboIlleueHUH,
B MeIUITAHE.

E

EcTecTBeHHBIN CITyTHUK — Hebec-
HOe TeJIo, KOTOPoe BpalllaeT-
cAd IO ompelleIeHHOMY IyTHU
(opbuTe) BOKpPYr APYyroro
o0beKTa (HaIIpUMep, ILjIa-
HEeTbI) B KOCMHUYECKOM IIPO-
cTpaHCTBe.
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EcrecTBO3HaHME — IIpegMeT, U3-
YYaloIIuii Bce IIPOILEeCCHI,

IIPOVCXOAAIINE B IIPUPOJE
(ee mpoucxoKIeH1E, OPTaHU-
3arusa, YCTPOMCTBO, 3aKOHBI
IeATeJIbHOCTH).

K

sKeprBa — 0c00B, Ha KOTOPYIO HA-
nagaeT XuIHNK.

JKuBpIe OpraHM3Mbl — JKUBBIE
CyIllecTBa, KOTOpPbIe CIIO-
COOHBI Pa3BUBATHCS, PACTH,
pPasMHOMKAThCA, JBUTATHCA U
IpucIocadInBaThLCI K OKPY-
JKalomeil cpeme, OOMeHU-
BAThCS C APYTUMMU BelllecTBa-
MU W DHEpTUe.

3

3amnoBegHUK — OIpeaeJeHHas
TEePPUTOPUSI, KOTOPAsi oXpa-
HAeTcA 3aKoHOM. B 3armo-
BeIHUKE 3alpelleHbl JIIo-
Oble BHUALI UEJOBEUYECKOU
NeATeJIbHOCTU M3-3a o0uTa-
HUS PeIKUX WJIW BBIMUPAIO-
IIMX BUJOB JKUBOTHBIX U pac-
TeHUI.

3apHHUIBI — M'HOBEHHbIE BCIIBIIII-
KU CBeTa Ha I'OPU30HTE IIPU
oTAaJIeHHO! rpose. MoJyHuu
IIPX TOM He BHUIHO, X IpoMa
He CJIBIIIIHO.

3Be3abl — OrPOMHEBIE CBETSAII[Me-
cdA rasoBhIe IIaphl, KaK Hallle
CouiHmle. 3Be3na BBIAEISET
KOJIOCCAJIBHOE  KOJHYECTBO
SHEPrMd U IO3TOMY CBe-
TATCA.

3BYKOBbIE SABJI€HUA — IIPOIECCHI
pacmpocTpaHeHus, OTpasKe-
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HUsS, 3aTyXaHUsA, OTMOaHUSA
NPenATCTBUil, B3aUMOJeN-
CTBUS IPYT C IPYT'OM pPas3jind-
HBIX 3BYKOB.

3eMHasdA KOpa — BepXHASI TBepAas

000JI0uKa 3eMJIn.

3emMHaa och — BooOpaskaemas

npaMasg JUHWUSA, KoTopas
IIPOXOAUT Uepes3 IeHTP 3eM-
au u coenunsger CeBepHBIN u
IOsxHBIN OMIOCA 3eMiIn.

300J0rud — HAyKa O JKUBOTHBIX,

KOTOpas n3y4aeT MHOIoo0Opa-
31e KUBOTHOI'O MUPA, CTPOe-
HUe U XU3HEeIesATeIbLHOCTh
JKMBOTHBIX, MX PacIpocTpa-
HeH1e, CBsI3b CO CPemoil o0u-
TaHWUsA, UX Pa3BUTHE.

HN3mepeHune — MeTOH MCIIOJIb30-

BaHUSA CHEI[MAJbHBIX IIPHOO-
POB IJIsI CPABHEHU S ABYX HUJIN
0oJiee BeJIMUNH, B Pe3yJIbTaTe
KOTOpPOII yCTaHaBJIWBAIOTCA
OTHOIIIEHUSA MEKIY BEeJIMUN-
HOM, KOTOPYIO XOTAT OIIpee-
JUTh, U STAJOHHOI BeJIWYU-
HOI. OTaJOHHOM BEJIUYNHON
ABJIAETCS eNUHUIA H3Mepe-
HUA.

HNuepTHBIE Ta3bl (reaunii, HEOH,

aproH, KpPUITOH, KCEHOH,
pPamoH) — rasbl, KOTOPbIe 00-
JaZaloT O4eHb MAaJIOM XUMMU-
YeCKOI aKTHUBHOCTBIO, HU C
yeM He B3aUMOJEWCTBYIOT U
He 00pa3ylT XHUMHUYECKUe
BeIlecTBaA.

I/Icnapelme — IIepexo/J BellecTBa

M3 KUIKOTO COCTOSHUS B I1a-
poobpasHoe MM Ta3000pas-
HOe.



K

Kapra — ymeubIiiemHoe, 0000-
I[eHHOe M300pakeHue 3eM-
HOM ITOBEPXHOCTH Ha IIJIOCKO-
CTU, TIOCTPOEHHOE IO CIIeI[U-
alTbHBIM  MATEeMATHUYECKUM
3aKOHAM C HCIIOJIL30BAHUEM
YCJIOBHBIX 3HAKOB.

KBapTupasncTBo — mMCIOJIL30BAa-
HUe OJHUMHN OpTaHu3MaMUu
Ipyrux (IX TeJa UJIN UX MKU-
JIUII) B KauecTBe yOeKuIia
WJIY KUJIATIA.

Kucaopox — OeciiBeTHBIII ras,
BXOJIAIINHA B COCTAB BO3AyXa,
HeOOXOAUMBIH /IS AbIXaHUS
W TOPEeHUus, CaMbI pacmpo-
CTPaHEHHBLIN Ha 3eMjie XU-
MHUYECKHII 5JIeMeHT, BXOIUT
B COCTaB MHOTHX OpraHudve-
CKUX BEII[eCTB U IIPUCYTCTBY-
€T BO BCeX JKUBBIX KJIETKAaX.

Komera — Heboibilioe HebecHoOe
TEJO, ABUIKYINEECA B MEK-
IIJIAHETHOM IIPOCTPAHCTBE U
OOMJIBHO BBIJEJISIOINee TIas
npu conmxennu ¢ CoaHIeM.

KoMHaTHBIE pacTeHHsa — pacTe-
HUs, IPUTOAHLIE IJis BhIpa-
IMUBAHUSA B KUJIUIINE, Uallle
BCEr'0 MCIIOJIb3YIOTCA  [IJI
O3eJIeHeHUsA U YKpallleHUus
JKUJIUIA.

Kongencanmua — 1epexon Be-
IIjecTBa M3 ra3zoo0pPasHOro B
JKUIKOEe COCTOSHUE.

KpacHasa kHUTa — CIIMCOK C OIIH-
CaHMEeM § WJLJIIOCTPAI[MIMU
PeaKNX 1 HAXOMAIIUXCS IO
YIpO30# MCUE3HOBEHUS KU-
BOTHBIX, PacTeHU 1 IpuboB.
KpacHble KHUTH OBIBAIOT pas-
JIMYHOTO YPOBHSA — MEXKIYyHA-

poIHBIE, HAIMOHAJbHBLIE WU
peruoHaJIbHBIE.

KpyroBopoTr BOabl B mpupome —
HEIIPEePBbIBHBI 3aMKHYTBIA
IIPOIIEeCC TIepPeMeIeHUsT BOIbI
MeKOy ruapocdepoir, aTMmoc-
depoii u muTochepoii Ha 3eM-
Je.

J

JlekapcTBeHHBbIE pacTeHUA — 00-
mupHasd TpyIIa pPacTeHuw,
OpraHbl NMJIN YaCTU KOTOPBIX
ABJIAIOTCA CBIPHEM JIJIA TIOJTY -
YyeHUA JeueOHBbIX CPEJICTB.

JIutocpepa — TBepaas 060I0UKa
3eMJin, KOTOpas BKJIIOUAET
B ce0s 3eMHYIO KOPY W YacCTh
BepxHel MaHTUU.

JlyHa — ecTeCTBEHHBIN CITyTHUK
3eMJIn, CKAJIHNCTOe IIIapOBIL-
HOe Teso 0e3 aTmochepbl u
JKVIBHU.

M

MarmaTtnuyeckue ropHbIE IIOPO-
IbI — IIOPOJLI, KOTOPEIE 00pa-
30BaJINCh HEIOCPEACTBEHHO
W3 MarMbl B peayJbTaTe ee
OXJIAKIEHUA U 3aCThIBaHUS.

MarauTHbIe ABJEHUS — sBJe-
HUSA, CBS3aHHBIE C BO3HUK-
HOBEHHEM y (PU3UUECKUX TeJ
MAaTHUTHBIX CBOUCTB (IPUTH-
JKeHre MarHuTOM JKeJe3HBIX
IIPeMEeTOB, IIOBOPOT CTPEeJI-
KM KoMIIaca Ha ceBep).

ManTua — yacTth 3emuau (reocde-
pa), pacmoJioKeHHas HeIo-
CPeJCTBEHHO II0]T 3¢ MHOI KO-
poit u BuIllle Aapa. B manTun
HaXOOUTCA OOJIbIITasA YacTh
BelllecTBa SeMJIN.
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Matepuk — oOrpoMHas 4YacThb
CYIIIY, OMBIBAIOIAACA MOPS-
MU U OKeaHaMU, HaceJeHHasd
JIOIBMHU, XapaKTepuayrolna-
ACsS OIpeJeeHHLIMHU IIPU-
POOHBIMU  OCOOEHHOCTSIMU,
CO CBOMMU PACTEHUAMU WU
JKUBOTHBIMU.
MesxayHapogHass cHUCTeMa eIu-
HuL — CH (cucrema nHTEpHA-
muoHaJbHAd).
Meramopduueckne ropHbIE IIO-
poabl — rOpPHBIE TOPOALI, KO-
TOpble 00PA30BAJIMCH IIyTEM
mpeoOpa3oBaHUsA  MarMaTu-
YeCKHUX, OCAMOUHBIX U CAMUX
MeTaMOP(pUUeCKUX TOPHBIX
IIOPO/I IIOJ, BO3IEHCTBUEM BbI-
COKOII TeMIIepaTypbl, daBJie-
HIAA U PA3JINYHBIX XHMHUUe-
CKUX TIIPOIleccoB (Mpamop,
KBapIUT, THENCHI, CJIAHIIHI).
MeTteop — aTMocdepHoe sBJIeHTe
B BUZIE CBETAIIETroCsd cJiefa,
00yCJIOBJIEHHOE TaZeHleM B
aTmocdepy 3eMan BHE3EMHO-
I'0 TeJIa MacCcoii OT JOJIel rpaM-
Ma 0 HeCKOJILKUX TOHH U €ro

CropaHIeM.
MeTeopuT — TEeJI0 KOCMUYECKOTO
MIPOUCXOXKIeHUs, VIaBIIIee

Ha IIOBEPXHOCTb KPYIIHOTO
HeOecHOTO O00OBeKTa. bBoJb-
IIINMHCTBO Hafl].'[eHHBIX MeEeTeO-
PUTOB UMEIOT BEC OT HECKOJIb-
KHX I'PAMMOB JO HECKOJIbKUX
KUJIOTPaAMMOB.

Mexannueckoe IBMIKEHHUE — U3-
MeHeHUe IOJIOKEeHUs TeJja B
IIPOCTPAHCTBE OTHOCUTEILHO
Apyrux TeJj C TedeHueM BpPe-
MEeHH.
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MukpoMuneTsl — rpudbl U T'PU-
6000pa3HbIe OPTaHU3MbI MU-
KPOCKOIIMYECKUX Pa3MepPOB.

MuHepanl — IPHUPOLHOE TEJIO C
onpeneeHHbIM XUMUYECKUM
COCTaBOM M 3aYacTyIO0 C KPH-
CTAJIINYECKON CTPYKTYpPOIA,
oOpasymollieecsa B pesyJbTa-
Te MPUPOSHBIX (PUBUKO-XU-
MUUYECKHUX IIPOIeCCOB 1 00-
Jajarilmee OIIpeneJeHHbIMUI
(usUecCKUMHU CBOWCTBaMMU.
fABnserca cocTaBHOU YacThIO
3eMHOII KOpBI, TOPHBIX IIO-
Pox, Py, METEOPUTOB.

Muoroo6pasue SABJIEHUNI — Bce
(pusmyecKue sABJEHUA, B pe-
3yJabTaTe KOTOPBIX IIPOUCXO-
IAT USMEHEHUA B YKUBOU MU
HEeKUBOU IIPUPOIE.

MouaHuM — TUTAHTCKUH 2JIEKTPU-
YeCKUU HCKPOBOU paspsAnd B
aTMocepe, OOBLIYHO MOIKET
IIPOVICXOIUTH BO BpeMs TI'DO-
3bI, IPOABJAIOITUNACT IPKOMI
BCITBIIIIKOM CBeTa U COIIPOBO-
JKIAIOMUI ee TPOMOM.

H

Hab6aromenue — 1ejeHanpaBiieH-
HOe W IIJJAaHOMEPHOE BOCIIPHU-
ATVEe ABJIE€HUIN, Pe3yIbTaThl
KOTOPOTro (PUKCHUPYIOTCS HAa-
OJIroIaTesieM.

HaxieO0HMYECTBO — B3BAMOOTHO-
IMeHusA MeXKIy OpraHuaMa-
MU, IPU KOTOPOH OMWH BUJ,
moTpebJIsieT OCTATKM ITHIIK
IPYTroro.

HamuonanapHBIH TapK — oxpa-
HAeMasg TEePPUTOPUS C YHU-
KaJIbHOM OPUPOJOA W BBIAA-
OIMUMHUCA  AOCTOIIpHMeYa-



TEJbHOCTAMU, TIIe paspelreH
TYpU3M, HO OTPAaHUYEHBI
MHOTYIE BUABI JEeATEeJTbHOCTU
yeJIoBeKa.

HoBoaynue — ¢asa JIyunl, npu
KOTOpOI OHA He BUIHA Ha He-
bocsoe.

0
Orau dasma — paspdan B opme
CBETAINUXCA IIYyYKOB WU
KIUCTOUEK, BO3HUKAIOIHUN
Ha OCTPBIX KOHI[AX BBICOKUX
npeaMeToB (OalIHM, MauThI,
OOVHOKME IepeBbs, OCTPHIe
BEPINUHBI CKAJT W T.A.) IPU

OOJIBITION  HANPAKEHHOCTHU
BJIEKTPUYECKOTO IIOJSA B aT-
mocdepe.

Osepo — 3aMKHYyTOE IPUPOIHOE
yruybJieHrie Ha 3eMHOU IIO0-
BEePXHOCTH, 3alI0JTHEHHOE BO-
oM.

O30HOBBII 9KPAH — YACTEL CTPATOC-
depriHaBBICOTEOT 12 M050KM,

3aJeps;KuBaoniasg M30BITKU
yaABTPa(gUOJIeTOBBIX  Jyueit
COJIHIIA.

OxeaHn — KPYyOHEHINNWH BOMHBIN
00'bEKT, CO BCEX CTOPOH Orpa-
HUYEeHHLII MaTepPUKaAMU.

Oxkpy:karomasa cpega — ecrTe-
CTBEeHHasI cpejga oOOUTaHUSA
JKMBBIX OPraHN3MOB U 4YeJIo-
BEKa.

OpocureasHBIH KaHAJ — HAIOJ-
HEHHOE BOJOII MCKYCCTBEH-
HOE PYyCJI0, TpeTHa3HaYeHHOe
IUIsT TIOJIMBA TIPUJIETAOIIX
moJieii.

Oco0b — OTAEIbHBII OPTaHU3M.

OcTpoB — 4aCThb CYIIN, OKPYIKEH-
Hasd CO BCeX CTOPOH BOMO.

OxpaHa BOI0EMOB — cucTeMa
Mep 0 COXPAaHEHUIO IPUPOI-
HOH YMCTOTHI BOJOEMA.

OxpaHa Hegp — COBOKYIHOCTH
IpaBUJ ¥ TOPHOAOOBIBAIO-
X MEPOIPUATHH, obecre-
YMBAKOIUX PaIMOHAIBLHYIO
paspaboTKy MOJIeBHBIX MCKO-
IMaeMbIX.

OxpaHa mpupoabI — KOMILIEKC
Mep 0 COXPaHeHWIO, pallu-
OHAJBHOMY WCIOJH30BAHUIO
U BOCCTAHOBJIEHUIO ITPUPO-
HBIX PECYPCOB U OKPYIKAIO-
m1el cpeanl.

OuuncTKa BOO — CHCTEMa MepPOo-
MPUATHUNA, HalpaBIeHHas Ha
BOCCTAHOBJIEHIE €CTEeCTBEH-
HOTO COCTOSTHUS BOJOEMa.

n

ITaMATHUK TTPUPOABI — OXPaH-
eMas TePPUTOPHUSI, HA KOTO-
poii HaXOAUTCA VHUKAJIbHBIN
MIPUPOIHBINA O0'BEKT.

IIapa3uT — opraHu3M, UCIOJIb3Y-
IOIUHM APYyToil OpraHu3M KaK
cpeny oOMTaHUA WM MCTOUHUK
MATAHUA.

Ilapanaenu — JUHUHU, YCJIOBHO
IIPOBeleHHbIe Ha II0OBEPXHO-
CcTU 3eMJH HmapaJijesIbHO 9K-
BaTOPY.

Ilmasma — yeTBEpPTOE COCTOAHIE
BeIIleCTBA, OHA IOAUNHIETCS
ra3oBBIM 3aKOHAM WM BO MHO-
I'MX OTHOIIEHUAX BemeT cedsd
KakK raa.

Ilnanersr — HebecHbIE TeJja, OT-
paskaroiue COJHEUHbBIN CBeT.

IloBepXHOCTHBIE BOABI — BOJMLI,
KOTOpbIe TEeKYT WU coOmpa-
IOTCSI HAa IOBEPXHOCTHU 3€eM-
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LM
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au. K HUM oTHOCcATCA pekwu,
osepa, 60J0Ta U T.J1.

IToazemMHubIe BOABI — BOJIBI, HAXO-
IAMIIIEecS B TOJIIaX TOPHBIX
IIOPO/T 3¢ MHOM KOPHI.

Ilonesnbie ucCKoOmMaeMble — TOp-
HbIe IIOPOAbI W MUHEPAJbI,
HMCIIOJIb3yeMbIe UeJIOBEKOM.

IIpecunasa Boma — Bojga, B OJHOM
JUTPEe KOTOPOM PacTBOPEHO
meHee 1% courm.

IIpupoma — sTO BCe TO, UTO HAC
OKpYyJKaer, KpoMme IIpeaMe-
TOB, CIEJaHHBIX PyKaMu ue-
JIOBEKa.

IIpupogHoe BeleCcTBO — XUMU-
YeCKUU DJEeMEeHT MU COemu-
HeHMe, BO3HUKAIOIIee B X0Ie
€CTEeCTBEHHBIX XNMHUECKUX
peaknuii u PUINUYECKUX IIPO-
IECCOB.

IIpupomgHoe Tes0 — 9TO TEJIO, CO-
3IaHHOE IPUPOIOI.

IIpupoagHoe siBieHME — 3TO IPO-
1eCChI, TPOUCXOASAIINE B IIPU-
pozae. KHUM oTHOCATCA BETED,
IOKIb, HaBOAHEHHEe, I'Po3a
M T.[I.

IIpupoanbie M HCKYCCTBEHHBIE
€c000IIecTBa — COBOKYITHOCTD
pacTeHUi, KUBOTHBIX, MHU-
KPOOPraHM3MOB, IIPHCIIOCO-
OJIEHHBIX K YCJIOBHUAM JKI3-
HU Ha OIpeJeeHHOIl Teppu-
TOPUM, BIUAIOIINX IPYr Ha
Ipyra “ Ha OKPYKAIOIIYIO
cpeny.

IIpuponnbie pecypcbl — ecTe-
CTBEHHLIE pPecypchl, Heo0XOo-
IUMbIe [OJA CYIIIeCTBOBAHUS
YeJI0BeKa.

IIpupomooxpaHHoe 3aKOHOIA-
TeJHCTBO — COBOKYITHOCTE 3a-
KOHOB, YCTAHaABJIWBAIOIUX
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IOPSANOK OXPaHBI IIPUPOL-
HOM cpebl 1 NUCIIOJb30BAHUA
MIPUPOSHBIX PECYPCOB.

IIpyx — nCKycCTBEHHBIN BOJOEM,
npeJHasHAUEHHBIN A IO0-
JWBa, pasBeleHus pPbIO, OT-
IbIXAa.

P

PaBHuHA — yYacTKU CYIIIHU, OHA
MoOpell 1 OKeaHOB, IJId KOTO-
PBIX XapaKTepHO HeDOJIbIIIoe
KoJiebaHme BBICOT.

PaBHOBecue TeJI — 3TO COCTOAHIE
YCTOMYMBOTO TOJIOKEHU A
TeJjia B IIPOCTPAHCTBE.

Pasmepsr 3eMan — 5TO BeJUYU-
HBI, OIIPEeJIAIOIINe Maccy 1
paguyc 3emMau, IINHY SKBa-
TOpa U T.J.

PacTBopsl — 5TO 00BeAUHEHUE
PasINYHBIX BelecTB (TBep-
IBIX, JKHIKUX, Tasoobpas-
HBIX), CMEIIaHHBIX C KUITKO-
CThI0 WMJN PACTBOPEHHBIX B
HeH.

Pexa — 5TO ecTeCcTBEeHHBIN BO-
OHBIA IIOTOK, KOTOPBIX TeUeT
B yriayOJeHWM S3eMHOI TIIo-
BEPXHOCTH.

C

CBeTOBbIe SIBJICHUSI — SIBJIEHUSA
OPUPOIbI, CBA3AHHBIE C W3-
JIyueHreM CBeTa.

CelicMuuyecKuii MeTod — HeIlpe-
PBIBHasA 3allChb 3BYKOBBIX
BOJIH, WAYIUX OT 3€MHOMH

KOPBHI.
CenbCKOXO03sIICTBEHHBIE pacTe-
HUA — KYJBbTYpHBIE pacTe-

HUA, BO3JAeJIbIBaeMbI€e C Iie-
JIBIO IIOJIYUYE€HUuA IIPOAYKTOB




IIMmTa”Hudg,

IIPOMBIIIJIEHHOTO
CBHIPhSA 1 KOpPMa JIJId CKOTAa.

Cuna TpeHusa — 9TO cuUJjia, BO3HU-
KaloIias IPU COMPUKOCHOBE-
HUU TeJ.

Cua ynmpyrocTu — 9To CuJjia, BO3-
HUKamnad npu gepopmanun
TeJa, CTPeMAIINASACA BePHYTh
TeJIO B ICXOJHOE COCTOSHIE.

Cuasl BCEMHPHOrO TATOTEHUS —
CUJIBI, YAEP)KUBAIOIHEe BCe
TeJIa U IIpeaMeThl Ha 3eMJIe.

CumMOM03 — 5TO B3AMMOBBIT'OJHbIE
OTHOIIIEHUSA [OBYX OPramms-
MOB.

CMmecu — 5T0 pacTBOP, COCTOAITIHA
U3 IBYX MM HECKOJIBKIX XU-
MUUYECKUX COeIUHEHUN.

Cosenasa Boga — 5TO BojJa C pac-
TBOPEHHBIMHU B HEM COJIAMUA.

ComHeuHast cucTeMa — ILJIaHET-
Hasg CHCTeMa, BKJIIOUAIOIAd
B ce0s IeHTPaJbHYIO 3BE3Iy
— CoJiHIIe M BpaIlaioIuecs
BOKPYT HEro IJaHeThl, MeTe-
OPHUTHI, ACTEPOUILI U T. [I.

Comnue — Oamkaimas K 3emie
3Be3na.

Coo061ecTBO — rpyIa pacTeHuit,
JKMBOTHBIX, MHUKPOOPTAHII3-
MOB, IpuOOB, COBMECTHO CY-
IIEeCTBYIOIUX Ha OTIEeJIbHON
TEPPUTOPUMN.

Crparocepa — cioii armoce-
pBI, pacmoJiaramoIlnuiicsa Ha
BrIcoTe oT 11 1o 50 Km.

T

Tena :KUBOM U HEKUBOM IIPHPO-
ObI — 9TO TeJla W IIPeaAMeThI
JKMBOM 1 HEXKMBOI IPUPOILI,
KOTOpPBIE HAC OKPYIKAIOT.

TemnoBbie ABJIeHUA — (QuIUUe-
CKUe ABJIEHUS, KOTOPbIE IIPO-

NncxondAar IIp HarpeBaHHUU
WIN OXJaxKIeHUuu GQusnue-
CKUX TeJl

Tponocdepa — HUKHUN, HAWMOO-
Jee M3YUYEeHHBIN CJOM aTMOC-
Qepsl.

vy

Yriaekucasli ra3 — OecIl[BeTHBIN
ras, BXOAAIIHUHA B COCTaB aT-
mocdepsI (0,03% ).

()]

®dazpr JlyHpl — mepuoaAUUYECKU
MEHSAIOINeCcs COCTOSIHUS OC-
BerieHusa JIyusl CostHIIEM.

dusnuecKkue 1 XUMHYECKHE SB-
JeHUuA — MPUPOIHbIE SBJIE-
HUs, o0ecIeunBaoIe n3Me-
HeHNe BHEIIIHUX W BHYTPEH-
HHUX 0COOEHHOCTEH TeJI.

dusnuecKkoe TEJIO0 — 1BTO IIpei-
MeT, OO0JIaZaloIUii BECcoM,
obbemMoM, POPMOIi.

duToHIMIBI — 0COOBLIE BEIIleCTBa,
KOTOpbIe yOMBAIOT 0OJIe3HET-
BOPHBIE OaKTepun.

®dortocunTres — 1poliecc obpa-
30BaHUS OTpaHUYECKHX Be-
IIIeCTB M3 HEOPraHUYEeCKUX
Ipu yYaCTHUU COJTHEUHOTO
cBera.

X

XuMnueckas peakius — IpeBpa-
IeHre OSHOTO WJIN HEeCKOJb-
KHX BEIeCTB IIPU KOHTaKTe
IPYT C IPYI'OM, B pe3yJjbTaTe
KOTOPOT'O TOSABJSIOTCS HO-
BbI€ BellleCTBa UJIU CBOIiCTBA

XMIIHUK — OTHeJNbHBII opra-
HHU3M, HOCTOAHHO HAaIlagaro-
U Ha IPYTUX *KUBOTHBIX U
OUTAIONIIHICS UX IIJIOTHIO.

185



Ilena mexenns mpuGopa — Hau-
MeHBIIUN TIpeesl u3Mepe-
HUA npudopa.

y

YucThie BellleCTBA — 3TO TaKuUe
BeIllecTBa, V KOTOPBIX IIOC-
TOAHHBIE (hU3UUECKUe CBOIi-
crBa (TeMmepaTypa KHIIe-
HHASA, TeMIlepaTypa IIIaBJe-
HUSA, IIJTOTHOCTD).

3
JKCIIepUMeHT — MeTOJ HCCJIeo-
BaHUSA MPUPOALI, TIPHU KOTO-
poM cosgalTcsA yIpaBise-
MEBI€ YCJIOBUSA U TIPOBEPAIOTCS
pasIuYHBIe HAYIHBIE (DAKTHI.
JJIeKTpHUYecKHe SABJIEHUA — 5TH
MIPUPOAHBIE SBJIEHUA Cesa-

186

JU HaAIly KU3Hb WHTepec-
HOIl W KpacouHoii, cBeTJoil
1 3BYUYHOIT, KOM(DOPTHON u
VIOTHOIA.

IJIeKTPOKYJIbTYyPa — MeTO/I BhIpa-
IUBaHUSA PACTeHUIl ITpH yda-
CTHUU 3JIEKTPUUYECKOr'0 TOKA.

JJeKTPOMATHUTHBIE CHJBI —
5TH CHUJBI IIO3BOJHIINA YeJo-
BEeKY co3JaTh YJOOHBIA BU[I
TPaHCIIOPTAa — CKOPOCTHBIE
moesja.

A

ABJeHNA MPUPOABI — IPOIIECCEHI,
TIIPOUCXONAINNE B IIPHUPOIe.

Anxpo — meHTpaabHas 4acTh ILIa-
HeThl 3eMJsd, KoTopad me-
JUTCA Ha BHeIIHee W BHY-
TpeHHee, 00JagaeT BBICOKOI
TeMIIepaTypoil U COCTOUT M3
MeTaJIJIO0B.
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