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NPEWMAE YEM HAYATD...

HayuyHble 3KCriepuMeHTBl OYE€Hb
3aHuMarTesibHbl. OHU TToMOryT Tebe
Jydllle y3HaTb OKPYKalOLLKWU MUD.
OpHako HACTOAILIMK YYEHbIM HUKOTI[A
He J0/DKeH 3abbiBaTh O Mepax
[PENOCTOPOKHOCTH.

Cobniofiay 3TH NpaBuia,

M TOrJa TBOM OIBITHI OyayT
HE TOJIbKO VBJIEKATEJIbHbIMH,
HO U 6e30racHbIMH.

O [Ipexne yem HayaTh J1OOOM

M3 OIMMCAHHBIX B 3TOM KHUre
3KCIEPUMEHTOB, MOCOBETYHCS

C KeM-HUOyOb M3 B3POCIBIX, IMOKAXHU
OIMHMCAaHUE OIbITa U OOBSACHH,

rme U Kak Thl cobupaellbCsl ero
MpOBOIWThL. Eciyu B onucaHuu
CKasaHO, 4yTo Tebe mnmoHamobuTcs
[TOMOILIb B3POCJIbIX, TO TBOU
MMOMOILIHHUK HOOJDKEH OCTaBaTbCH

c ToOOM 10 caMOro KOHIIAa OIIbITA.
Hukorna He nbiTaucss caMOCTOSITEJIbHO
MOJIb30BaTbCS OCTPLIMU
MHCTPYMEHTaMMU WJIM HarpeBaThb
Kakue-nmubo BelllecTsa.

® [locMoTpy, uTto Tebe morpedyercs
IUIA OIbITa, U TOATOTOBb BCE
HEobXOJIMMOE 3apaHee.

® CylecTBYIOT pa3jMYHbIE CHCTEMEI
M3MEPEHUs (PU3NUYECKHX BEJIUYMH.
B Hallled KHure Mol Oynem

[10JIb30BATbCSl METPUYECKOU CHCTEMOM.

O SkcriepyMeHTHPYH, HE 3abynb Mpo
OJIOKHOT U KapaHpall. O4eHb
[I0JIE3HO TepeJl HayaJoM OIbITa
3arMcaTbh, Kakue pesybTaTbl Thl
OXKUJaellb IMoay4uTh. [10 OKOHYaHUHU
OIbITa 3alMllIM [MOJyYEHHbIE
pe3ynbTaThl ¥ CpaBHU C TEMH,
KOTOPLIX Thl OKupan. [ToaTBepauIuch
JI1 TBOW OKunaHusi? Eciau HeT —
rojiyMayl rovyemy.

® Cobmopmai OCTOPOKHOCTb BO
BpEMS OIbITOB C OBbITOBLIMH
XMMHKaTaMH, TaKUMH, KaK MBLJIO WU
YKUIOKOCTb I MBITbA TOCY/IbI,

a Takxe c npoaykramu. He 3abynp
CIIDOCUTL paspelleHrs B3ATb 3TH
BELLIECTBA /I ONBITOB. 3aKOHYUB
3KCIIEPUMEHT, BbIOpOCH BCeE
UCIiosib3oBaHHoe. [IponyKTel, Hax
KOTOPBLIMH [IPOBOAUJIMCH OIIBITHI, €CTh
Henb3s1! O6si3aTe/IbHO BHIMOU PYKU IO
U TIOCNIE 3KCIIEPUMEHTOB

C XUMHUKaTaMU WK NPOAYKTaMHU.

® [lo oxoHuaHMM ormbiTa yOepu Bce
Ha MecTo. OcobeHHO Ba*XHO
aKKypaTHO ybpaTb Takue IpEeIMETH,
KaK CTakaHbl, OYTbUIKK, HOXXHHLIBI,
BSI3aJIbHbIE CITUIIbI, PE3UHKU U
[JIJAaCTUKOBBIE TMaKeThbl. ITHU BELLHU

MOTYT MPUYHHUThL BpEJ MaJIeHbKUM
IETAM W NOMALLHUM >XUBOTHBIM. ake
caMbl HEOOJIBILION Ta3UWK C BOJIOHU
MOXKEeT ObITh OraceH s Malblllia.
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MoJieKkybl-cunayu

Jlioboe Bewecteo Bo BcenenHon

coctout n3 aromos. OgHako aromel
PeaKo BCTpevaloTca B npupoae
noopguHouke. OB6bIYHO OHMU
obbeauHeHsl B rpynnbl, KOTOpbIE
Ha3bIBAOT Monekynamu. Monekynei
MOTYT COCTOSITb U3 OAQUHAKOBbIX
aTOMOB MnM U3 pasHeix. Hanpumep,
MOneKyna BoAbl COCTOUT U3 ABYX
GTOMOB BOAOPOAX U OQHOTO aTOMA
KMCNOPOAA, KOTOPbIE COEAUHEHBI MEXAY
COBOU XUMUYECKUMU CBA3AMUA.

AAg onbITa HyXHBbI:

® KapToH

® HOYKHHULIBI

® MUCKa C BOIOH

® JKHIKOCTb JUIS MBIThS
[OCY/1bI

©® Boipexxu u3
KapToHa JIOJIOUKY M
OCTOPOKHO TIONOKHU
€€ Ha IMOBEPXHOCTh
BOJIbI.

® OkyHu najer;

B KUJIKOCTb IS
MBITbSI MOCY/IbI

U OCTOPOXKHO
[IOrpy3M T1aser]

B BOOY Cpa3sy 3a
JIONIOYKOU. YTO ThI
BHJIULLIL?

onbIT B3aMHOe MpPUTAKEHUE MOJIEKYI

Ha noBepxHOCTH BOJbI MOJIEKYJIbI, TIPUTATHMBASACh, 0OpPas3yioT
[UIEHKY. DTO Ha3blBA€TCSH IMOBEPXHOCTHbIM HaTIXKEHUEM.
HKUNKOCTDL 11 MBITh MOCY/Ibl OCNIabJSeT MOBEPXHOCTHOE
HaTsHKEHUE Mo3aay JIOOOYKU. Bonee cUJIbHOE TNMOBEPXHOCTHOE
HaTsHXKEHUEe BIepelld TAHET JIOJOYKY BIIEPEN.



OnbIT JIBU>KeHHE MOJIEKYJI

Mg onbita HyXHbI:

® IIYCTOH aKBapHyM

@ I[TpoYHas MPOBOJIOKA

e ropsyasi Bojia

® X0JI0/IHaA Boja

® KyOMK Jbaa

® MaJleHbKas
OyThIIOUYKa
UM GaHovKa

® HepHHIa

©® Hanonuu akBapuym @ Harmonxu ® Obmorain
XOJIOJIHOM BOJIOH OYTBIJIOUKY ropsiyeu TOPJIBILLIKO OYTHUIKM
U TI0JIOKHU B OJIHOM BOJIOH, [TPOBOJIOKOH

KOHLIE aKBapHyMa MOJIKpallleHHON U OMyCTH OYTBUIKY
KyOUK J1bja. YepHUJIaMU. B aKBapuyMm

~ CO CTOpPOHHI,

. [IPOTUBOITOJIOKHOHU
L TOW, IJie TUlaBaeT
- KyOMK JIbJa.

XOTSl KMIAKOCTb Ka)KETCSl HEMNOABMIKHOM, €€ MOJIEKYJIbI HEMPEPLIBHO JIBUXKYTCS.
MosieKysibl TEMJION YKUIKOCTH OBWXKYTCA ObicTpee. OHU CTPEMATCA MOAHATLCS
BBepXx. bosiee MennuTenbHble MOJIEKYJIbI XOJIOAHOU »KUIKOCTHU OIYCKAIOTCS BHMUS.
Tak B Bojie BO3HMKaET TeyeHUe, KOTOPOE Ha3bIBAETCS KOHBEKIIMOHHbIM.

Aa onbita HyXHBI:

® B3pOCJIbIH
MOMOILIHUK

® caxap

® BOJla

® KacTploJis

® KapaHjalll

® TOHKasg HWUTKa

® [IyCTOM CTaKaH4MK
M3-1oj1 Horypra

© Otr™Mepb JIBe yacTu
BOJIbl ¥ OJIHY 4acThb
caxapa. llonpocu
B3POCJIOrO IIOMOYb
Tebe Harperb CMECh
Tak, 4yTobbl caxap
PacTBOPUJICH.

i)Yyl PocT KpucTasioB

OpHO BelEeCTBO MOXKET HaxOJUTbCS B Pa3HbIX COCTOSIHHUSX.
PacTtBop caxapa B BojJie — »XHUIKOCTb. [lo Mepe Toro kak Boma
MCIapsieTcsl, caxap CHOBa OOpa3yeT KpUCTaJllbl.

® Korpa pacTBOp OCTBHIHET, HaJIed €ro B CTaKaHYMK M3-TI0J1 HOorypTa M
YKpeId CBepxXy KapaHlalll ¢ HUTKOW, KaK MoKasaHO Ha pUcyHKe. Yepes
HECKONbKO JIHEW TMOCMOTPH, YTO MOJYYHUIIOCH.
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Kak BemeT cebs Boza

Bopa obnapaer sameuarensHbim
CBOMCTBOM: OHO BCErfaa CTPEeMUTCA
CTeYb KAK MOXHO HUXe. ITo
NO3BONSET MHXEHEPAM NepemMeLLdTb
6onbimne Konnuyecrea soapl. Kak n
BO3AYyX, BOAQ AABUT Ha niobomn
NOrpy>XeHHbIN B Hee npepgMmert. HYem
6onble rnybuHa, TeM cunbHee
pasneHue soabl. Heipanswukm
AONXKHBbI 3HATb, YTO Nepenagasl
AGBNEHNS BOAbI NMPU NOrpyXeHuu
U nogbeme ONAcHbl A1 300POBbA.

il
.I

) BenvKyuyd YpaBHUTEID

Mg OribiTa HyXHb!:

® [1IpO3payvHblii
[J1IACTMACCOBBIH [LIJIAHT
MK TpyOKa

® BOPOHKa

® BOJIa

® Kpy’KKa

© BcraBb BOPOHKY B OJIMH KOHel] I1JlaHra

U Haleu B Hee HeMuHoro Bopmul. [logHumu
IpYyroy KOHeL| lllaHra IoBbille, 4yToObl BOJA
HEe BBUIMJIACh.

® Tenepb NPUIIOJHUMH OJIMH KOHELl LlIaHra.
Kak v3MeHuICA ypoBEHb BObl ¢ 0beux
cropoH? Ilonpobyn gobuthea, 4yTobbl ¢ OIHOM
CTOPOHBI YPOBEHbL BOJbl ObLT Bhillle, YeM

Cc Jpyrou. Ypnanocn?

® [lonpobyn ucCrnonb30BaTh CTPEMJIEHHE BOJIbI
K BbIPABHUBAHUIO YPOBHS, YTOOBI YCTPOMUTH
(boHTaAH. STOT OMBIT JIyYllle BCErO MPOBOJIUTh
B JKapKHH JIETHUH [EeHb Ha YJIMLE

B HerlpoMokaemou ojexxje. CoxxMu OJIMH
KOHel| HalloJHEHHOro BOJIOM IlJlaHra Tak,
YTOOBl MOMYUHIICA Y3KMH HOCHK. JIpyroi KoHell
MOAHUMH KaK MOKHO BbIlIe. [Tornpocu Koro-
HHUOY/Ib, KTO BbllIe T€OA POCTOM, MOMOYL
Tebe. Bopa Oyner OMTh M3 HMIKHEro KOHLA
uulaHra. Boga cHoBa CTPEMMTCS! BHIPOBHATH
CBOM YPOBEHb BO BCEX COOOIIAIOLLIMXCA MEXXIY
coboil MecTax, MO3TOMY YEM BBILLIE
MOJHMMAETCS OIMH KOHEl| llUlaHra, TEM
cunbHee Oyner 6uth (POHTAH M3 APYroro.
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Aa onbira HYXHDI: ©® HanonmHu oauH Ta3 BOJOH N0 TOJIOBUHBI

@ [IOMOILb JIpYTa M MOCTaBb HA BEPXHEN CTYNEHbKE JIECTHHLIBL.
®/IBa Ta3a JUI CTUPKH BHU3y rocraBb MycTOW Tas.

® JUIMHHBIA LLJTaHT ® [Jonpocu Apyra 3a)KaTb OJMH KOHeELl LlJaHra,
one a B JIpyroy Hajled BOIbl M3 KpaHa TakK, YTOObI

® JIECTHHLLA

LLJIaHT 3arioJTHWICA. 3aKMHU BTOPOM KOHEII.
© [lycTb TBOM Jpyr MOJHHUMETCA K BEPXHEMY
Ta3y U OIYCTUT 3a)KaTbld KOHEL| IOJI BOJY.
O [loyoKM CBOM KOHEL| lllaHra B HWXKXHMH Ta3. Tenepsb
OTIYCTUTE LIJIaHT — CHayaja TBOW ApPyr, notoM Thl. [lon
coOCTBEHHBIM BECOM BOJA B HUCXOJSLIEW YacTH

lLJIaHra rnore4yer BHU3. ITO
CO3J1aCT B LLJIAHre

paspeKeHHe, o~
BCachiBalolllee BOIY M3 .

BEPXHErO Ta3a.

OnbIT JlaBieHHE BOJIbI

Mg onbita HyXHB: ® Yem rnyboxe

® [IaCTMKOBas GyTbUIb NOorpy»aeTcAa

® BA3aJIbHas Cruua HBIPpAJIBILIMK, TEM

® BO/la CHUJIbHEeEe aBHUT Ha
| Hero Bona.

OLleHUTb J1aBJIeHUe
BObI MOXXHO I10 TOMY, C KakOHW CHJIOU
cTpyA BbIpbiBaeTcs M3 oTBepcTusl. [IpOoTKHHU
B OYTBUIKE TPH JILIPOYKH, KaK H300parKeHo
Ha PUCYHKE.
® HanonmHu OyTblib BOOOW M MOCTaBb
BEPTHUKaIbHO. HuKHME CJIOM BOJBI
HaxoIATCA 1107, 0oJ/iee CUIIBHBLIM JlaBJIEHUEM,
[I03TOMY CTPYS U3 HWKHEHU IbIpOYKHU ObeT
nanplle BCero.
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YynecHble TKaHU

Bce TKaHM COCTOAT U3 BOIOKOH —
COTKOHHbIX, CBSI3AHHBIX UK
CNpeccoBaHHbIX. TKAOHM genaioT U3
HATYPANbHLIX BONMOKOH, TAKUX, KAK
XJIONOK, WenK, WepcTb U NeH, UAu U3
WCKYCCTBEHHbBIX, NONYYGeMbiX
Xummn4eckum nytem. PasHeie TkaHmn
obnaaaloT pasnUYHBIMM CBOMCTBAMM,
KOTOpbI€ YYUTLIBAIOT MPU U3rOTOBNEHUMU
oAexabl, 4Tobbl OHA NoOAY4YUNACh TENNOM
WIIW NETrKoW, BNMUTLIBANQA BAAry Unu
OTTANKUBANA ee.

OnbIT

l l

Ma onbira HyXHbr: © Hanen B
® JIOCKYTKH TKaHH CTaKaH4YHKH
® YUCThIE CTaKaHYHUKH OIMHaKOoBOe

M3-1oJI Horypra
® BOJIa
® KpYIJIble pPe3vHKH
® YaHHasa JIOXKKa

KOJIMYECTBO BOJIbI
¥ [IOCTaBb KX
B MOPO3HJIKY.

® Yepes nonyaca pasBepHU CTaKaHYHKU

M aKKypaTHO BblHb M3 HHUX KYCOYKH JIbJIA.

C NoMoILBI0 YauHOHM JIOXKKH H3MEPh, CKOJILKO
BO/IbI OCTaJIOCh B Ka)KIOM CTaKaH4MuKe. TOT,

B KOTOPOM BOJlbl OCTaJIOCh MEHbLlIEe BCEro, ObL
Jiy4llle BCeX M30JIMpOBaH OT OKpVYKaloller
cpenbl. VIMEHHO 3Ta TKaHb HaJe)XXHO COXpPaHUT
TEIUIO Teja B XOJIOAHYIO TOrofy.

Terio 3uMon

® Korga Bojia nojHOCThIO 3aMEP3HET, BbIHb
CTaKaH4YMKNA U 00EpHU KayKIbll HEeCKOJILKUMM
C/IOAMH pasHbIX TKaHeH, HaKPbIB KaXKIbIi
CTaKaHUUK TaKuUM e NOCKYTKOM. 3akpenu
TKaHb PE3UWHKOM.




i e CyXO ¥ MOKpPO

Mg onbiTa HyXHbI:

® JIOCKYTKH TKaHH

® UMCThIE CTaKaHYMKH = ——
M3-1oj1 Horypra : :

® BOJlA

r—;
ol ‘.I
® Kpyr/ible Pe3HHKH \
® yalHaga JIOMKKa -
|

@ [IpoBepb, KaK BIMTHLIBAIOT BJIary pasju4yHble TKaHH. s ATOro
HaKpOW YHMCTBIM CYXOHM CTaKaH4YMK M3-110J]] MOTypTa JIOCKYTKOM TKaHH,
3aKpenuB ero pesrHKor. OCTOPOKHO HaJled Ha KaXKIbli JIOCKYTOK
YyauHyio JIOXKKY Bombl. [loBTOopu nBa wim Tpu pasa.

. @ CHMMH JIOCKYTKM CO CTaKaH4YMKOB W I[IOCMOTDPH, CKOJIbKO B HHX BOJIBI.
. Te crakaH4YMKH, B KOTODBIX BOIbl Majo, ObIJIM HAKPBIThl TKAHBIO,

| XOpOLLO BNMTHIBalOLEl Baary. Te, B KOTOPBIX BOMbI 6OJbLIe, ObUIH
HAKpBIThl TKaHAMHM, JIETKO MPOIMyCKAalOLLWMHU BJary.

' OMnbIT HemnmpoMokaemble TKaHU

Ma onbiTa HyXHbI:
® KYCOK TKaHH M3 HenpomoKaemble TKaHU O4YeHb HYXKHbI. 1 Toro 4robbl

AL B TKaHb OTTaJIKUBaJla Bjary, BIIMThIBAIOLLIME BOJIY BOJIOKHA
® YHUCThHIE CTaKaHYHKH

 non foryina [IPONMTHIBAIOT BOCKOM WJIM MACJIOM JIMOO MOKPBLIBAIOT TKaHb
® BOJIa CJIOEM PE3UHbI WJIM IUIaCTHUKaA.
® Kpyriibie pe3sHHKH
o YaiiHas JIOKKa © CMa)Kkb JIOCKYTKHU ® Tbl yBUMILIL, YTO BOJA HE BIMTHIBAETCA
e kieii [IBA MacJjioM, BOCKOBOH B TKaHb, @ OCTAaeTCA Ha €€ INOBEpPXHOCTH.
® PaCTUTEJILHOE Macno MACTUKOW WK KileeM  brnaropaps macily, BOCKY UMK KJEel0 TKaHb
® BOCKOBasA MacCTHKa Jyis

i ot aebany W TIOBTOPH OTTaJIKMBAeT BOJY.

MpeablIylUHy OIIbIT.

13



14

(AR R AR R RN NENN]

sessssssaRAEE

M3yyaem Oymary

bymara paer Ham LUMPOKUE BO3MOXXHOCTU
ANsi TBOPYECTBA: €€ MOXHO

CKNapabIBATh, pe3aTtb, kneuts. Ha Hen
MOXHO PUCOBATL U nevarars. bymary
AENAIOT N3 PACTUTENbHLIX BONOKOH,

yalle BCero u3 ApeBecuHbl, KOTOPYIO
U3MeNbYaloT U NepEeMELLMBAloT

c sopou. [onyueHHyio nynbny
BbIKNAALIBAIOT HA CUTA, NPECCYIOT

u cywar. C cuta cHMMaioT nucTbl

6ymaru. UcnonbsoeaHHyio 6ymary
MOXHO nepepabortars. —

OnbIT Bronp ¥ nonepek

Mg o1bITa HyXHbL:
® CTAapPbIE I'd3€Thbl

© Tlonpobyn
OTOpBaTh OT JIMCTA
Oymars pOBHVIO
nosocy. [lonyyaerca?

® Tenepb nonpobyH nopeaTth JUCT B APYroM HarpasieHuH. Korna

MyJIbITy BLIKJIA[AbIBAIOT HAa CUTO, BOJIOKHA JIOXKaTCH B OJIHOM
HarpaBJIEHUH, YTO
npyupaer dymare
OPHEHTUPOBAHHYIO
CTPYKTYpy. [lopBaThb
bymary rnonepex
BOJIOKOH TpVJIHEE,
YyeM BJOJIb HHUX.

Ob6paboTka bymaru

AAG onbiTa HYXHBI:

® [IpOMOKalLIKa

e kien [IBA

® BOJla

® LLIMpOKasA KHCTOYKAa
e (hiomacrep

1

O [lucyaa 6ymara no/mKHa UMETh IJIAKYIO
[TOBEPXHOCTb, HE BITUTHIBAIOLLIYIO YE€pHHIIA.
11 3TOro ee MOKPHIBAIOT TOHKUM CIIOEM
CllelMaJibHOro cocraBa. Pa3Benyd HEMHOro
KJies BOJIOM W TIOKPOW 3TUM PacTBOPOM 4YacTb
JIMCTa MPOMOKALLIKH.

® Korna Oymara BBICOXHET, IMPOBEH
HECKOJIbKO JIMHUM (hJIOMacTeEPOM — YBUAMLLb
pesyabTaT 06paboTKH.



OnbIT

O [lopBu Ha MenkHe
KJIOYKU MHOTO
Oymaru M 3aMo4yu B
Bepe XOJIOTHOH
BOJIbl HA HOYb.

MG ombiTa HyXHBI:

® B3POCJILIH
ITOMOLIHHK

e crapas Oymara (He
CJIMLLIKOM Onecrallias)

® IIPOBOJIOMHASA
BeLLaJIKa

®Ta3 Uil CTUPKH

® HOMKHHLIbI

® CTapble HEeHJIOHOBbIE
KOJITOTKH

e B3 OOonblIMX Beppa

® MHOTO BOJIbI

® KYXOHHLIH KOoMba#H

® Kpyrias pesHHKa

® TYIIOH HOXK

O [lo/103KM HEMHOrO pa3ModyeHHOM OGymaru

B KYXOHHBIM KOMOauH, no6aBb 0OJiblLIOE
KOJIMYECTBO BOJb! M MOIPOCU KOro-HUOYIb

M3 B3POCJIbIX MOMOYb Tebe pa3MoJIoTh Oymary
TaK, YTOObl MOKHO OBUIO pa3nuyUTb MEJIKUE
KyCOYKM WM BojioKHA Oymaru. Crnenay Takyum
00pa3oM TM0JIHOEe BEAPO IyJIbIIbL.

® HanosiHu Ta3 [ig CTUPKU I1yJIbIIOH

M MOrPY3U B HEro BellasKy, KaK [OKa3aHOo
Ha PUCYHKe. AKKYPaTHO MOJHWMMaM BeLUaJIKy,
Jep)ka ee ropusoHTasbHO. He norparuBaucA
IO HEee U He Karah Ha Hee BOJIOM.

® [Nonoxku BellasKy Ha MATbh MUHYT

Ha POBHYIO TMOBEPXHOCThb, a 3aTEM TTOBECH

JUISL TIPOCYILIKH.
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Cnenay bymary cam

® M3orHu Bellajiky
Tak, 4yToOObI
MOJIyUHJICS KBajpar.

©® HarsHu

Ha BeLLIAJIKy OJHY
LLITAHUHY KOJITOTOK.
CrynHIO 3aBsSKH
Y3J7I0M, a OCTaJIbHYIO
4yacTb KOJITOTOK
3aKpeny pe3ruHKOU
Yy KpIo4dKa BelllaJIKu
U OTpEb JIMLLIHEE.

@ Yepe3 HECKONBLKO YacOB TBOM JIUCT Oymaru
BbICOXHET. AKKYpaTHO OTHENM €ro

OT BelUaJIKU TYIbIM HOMKOM.

® K nysbrie MOXKHO N0O0aBUThL IMHILIEBOX
KpacUTEeb WIX ITOPOLLKOBYIO KpPacCKy, Cyxue
JIMCTbS WJIA JIETIECTKH LIBETOB, KOH(ETTH.
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MeTabl

Jliopam nseecrHo okono 80 merannos.
BONbLLWKMHCTBO U3 HUX ABNSIOTCS
NPOBOAHMUKAMM, TO €CTb YEPE3 HUX
NErKo NPOXOAWUT TEMNO W
anekTpmyecTso. CyuiecteyioT pasHbie
cnocobul 06pabotku metannos:
KoBKaQ, npokart u nutbe. Hekotopelie
MeTannbl, HaNPUMep 30510TO, C TPYAOM
BCTYNAIOT B XMMUYECKNE PEaKLiU C
APYryuMuM BelecTtBamMu. Takue metannsl
He TYCKHEIOT, MO3TOMY U3 HUX aenaiot
MOHETbI U YKPALLUEHMS.

onbIT MeTamiabl ¥ MArHUThI

MA@ onbiTa HyXHEL: Tbl, KOHEYHO, 3Ha€lllb, YTO MyCThle KOHCEPBHblE OaHKH
® KOHCEPBHbIE GaHKH cobupaloT U OTIpAaBJISIOT Ha nepepaboTtky. Ho kKak Ha
® MarHuT 3aBOJI€ COPTUPYIOT CTaJibHbIE

U amoMuHueBble OaHKKU? U1 cranb,
M aJllOMHHUH — MeTajlJIbl, HO MarHUTHLEIMH CBOMCTBaMH
obslagaeTr TOJBLKO crajib. OTHenuTh crajbHble OaHKU OT
aJIIOMUHHUEBBIX [TOMOXKET MOILLIHBIM MarHur.

O [logHecn K DaHKaM MarHUT: OH MPUTSAHET cTallbHble OaHKH.

® MarHur noMo)keT Tebe HauTH B JIOME TPEIMETHI, CIeJaHHble U3
MeTaJIJIoB, ObJiafafollMX MarHMTHBIMH CBOMCTBAaMHM, — jKeJie3a, CTall,
HUKEJIS Ui KobarnbTa.

VI I OOpasoBaHue prKaBUMHbI

O Cio)xu BCce B KOPOOKY M OCTaBb €e Ha
yJIMLEe UM Ha OasKoOHe.

® Yepes 1Be Henenu HocTaHb KOPOOKY M
[MOCMOTPH, KaK M3MEHMWJIMCh 3a 3TO BpeMs
MeTtauimyeckue usnenusd. Kakue merasibl
JIETKO B3aMMOJIEUCTBYIOT C KHUCJIOPOJIOM,
obpasya pKaBuuHy? A Kakue HeT?

Mg onbira HyXHbI:
® CcTa/lbHaa HaHKa

® aJlloMUHHeBasa baHka
® BWIKa U3

Hep)KaBeloLleH cTallu
® MOHETA




i) Crienait KOMIiac

Aa onbira HyXHB: O BbinpsiMu CKPENKy

® MeTa/UuiMyecKasn M OKpachb OIHH
CKperiKa €€ KOHell

® Kpacka-amajib Hiu KpacKoi
JIak Jyisl HOTTEH ity gitesi

® KJIeHKas JieHTa 3

® KYCOK MpobOKH JUIs1 HOT'TEH.

® MarHuT
® MHCKa C BOJIOH

@ [IpuKpeny MoJIyYEHHYIO MPOBOJIOYKY
K NpobKe KJIEHMKOH JIEHTOM.

© O)KHBEIM TOJIIOCOM MarHura INpUMepHO
50 pa3 npoBedu I10 MPOBOJIOYKE OT
HEOKpallleHHOrO KOHIla K OKpallleHHOMY, [oce
Ka)KIoro pasa BbICOKO MOIHMMAas MarHWMT Hajl
MMPOBOJIOYKOW U BHOBbL OIyCKasl €ro K HEOKpalLUeHHOMY KOHLLY.

O Onycty nNpoOKy € NMpOBOJIOYKOW Ha MOBEPXHOCThb BOJbI B MHUCKe. Tenepb, Korjga MpoBOJOYKa
HamarHu4yeHa, rnpobka OyneT noBopayuBaTbCsl U OKpallEHHbIH KOHEL NMPOBOJIOYKHU OyreT

yKa3blBaTb Ha CEBED.

)1 [ [pOBOJIHMKY

O Onyctu 10KKH ® Kycoykamu ® Teruio nogHUMETCA
Mg OnbiTa HyKHBI: s Y A
B rOpAYyio BOAY Tak, CJIMBOYHOTO Macra OT BOJIbI M0 py4yKaM
BelA
'Eﬁgﬁiﬁg‘g : 4TOOBI X DYYKH [IDUJIENIA K PYUKe JIO’KEK, Macio
N e TA TS CKAS Jie)Kaad Ha Kpato KayKJION JIOXKEUYKH pacraert, H JeleHlLbl
JIOKKH MUCKHU. 10 JIEJIEHLLY. yriaayT B BOY.
® CJIMBOYHOE Maciio _ JIo)KKka u3
® MHCKa ropsiyei BOJIbl .
8 DasHOLBeTHbE MaTepuasna, KOTOPbIH
JIE/IEHLIb] JIy4llie MPOBOIUT
TEIUIO, TEPBOH

ocraHeTcs 6e3
[IpoBepn, Kakou JIeJIeHLa.
Matepuars Jydlle
[IPOBOAUT TEIUIO.
Ecmu y Tebsa ecrb
JIOXKKH,
clleJlaHHbIE U3
pasHbIX
METaJIJIOB,
UCIIOJIb3YU HX

IJIA OIIbITA.
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KucioTsl ¥ 111e104u

JINMOHHBIN COK — KUCNOTA, HO O4YEHb
cnabas. B npoMbiluneHHocTM ncnonbsyior
ropasfo 6onee cunbHbIe KUCNOTHI,
HanpuMmep cepHyio. Llenoum -
NMPOTMBOMONOXHOCTL Knucnoram. Meino
U MHOIMe Apyrue moiouiue cpeacrea
OEenalTca HaO OCHOBE LUENOoYEMNn.
Kucnotel 1 wenouym — egKkue BeLwecrTed.
MUx ocHOBHOS XQpaKTEpPMUCTUKA —
ypoeeHb pH. Ecnu sHayenune pH
MeHbLue 7, TO BeLecTBoO — KUCNoTa.
Ecnun Gonblue, TO Wenoys.

onbIT Chenan MHOUKATOP

Ana onbiTa HyXHBI:

® B3POCJIbIH
MOMOILLHHK

@ KPaCHOKQUYaHHaA
Karnycra, 1/2 KovaHa

® BOlla

® KACTPIONS

® [[POMOKaTeJibHas
bymara

® JIypLIU1ar Wi CUTO

® HOKHUIL

@ MPHLLIENKH

@ JIMMOHHBIH COK

@ MbLUIO

© MHoukaTop — BELLECTBO, KOTOPOE MEHSET @ XOpOolLlIEHBKO
L[BET, Momnajasa B LIEJ04Yb WIH KHUCIIOTY. BbIMOYHM T1OJIOCKH
YyeHble HCIOb3YIOT B KaYeCcTBe HMHIMKaTopa Oymard B OCTBIBLLIEM
XUMHUYECKOE COEeIMHEHHEe, KOTOpoe OTBape.

HasblBaeTcs JlakMyc. B KpaCHOKO4YaHHOM ©® PasBech Mx i
KaryCcre COINEPIKUTCS BELECTBO, KOTOpOE [MPOCYLLKH.

TOXE MOYKET TIOCHYXUTb MHIUKATOPOM.

[Tonmpocu B3pocCioro Hapes3aTb KallyCTy

U MPOBapUTh €€ B BOIE B TEYEHUE
CeMHd MMHYT, 3aTeM IMpPOLEIUTh OTBap ]
M OCTaBHTb €ro OCThIBATh.

Bgd el i Bl et e e

O Onycry ofHy
MOJIOCKY B JIMMOHHbI
COK, a Ipyryio —

B MBUIBHVIO BO[LY.
Kak u3MeHuJIcs LBET
[OJIOCKU B LIIEJIOYH
U B Kucnore? Mosrc
rpoaenaTb 3TOT
3KCIIEPUMEHT

¥ C JIPYTUMH
BElLleCTBAMH.
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Aa onbiTa HyXHBI:

® [10JIOCKH-UHIMKATOPHI
® YMCTasa CTeKJIAHHAaA
baHKa

® BOPOHKA

© llocrasb BO nBOpPE
CTEKJIAHHYI0 OaHKy
C BOPOHKOHM, Kak
oKasaHo Ha
PUCYHKE.

® Korna B 6aHKy
HabepeTcsi HeMHOro
NIOKIEBOU BOJIBI,

ONYyCTH B Hee
uHauKaTop. Ecav oH
MOKpacHeeT, TO WJIET
KHUCJIOTHBIA [OMIIb.

11 HeuTpanusaiys

AAG OIBITA HYXHB:

® [10JIOCKH-MHIHKATOPhI

e UMCTas CTeKJIAHHas
HaHKa

® YKCyC

® CTUPAJIbHBIN
MOPOLLOK

® YaHlHad JIO¥KKa

Kornma B
pe3yJibTaTe
aBapuu
pa3JiuBaeTcsl
KUCIIOTa WU
11IeJIOYb, K MECTY
MPOUCLLIECTBUA
crieriar

ABTOMOOWJIbHBIE BBIXJIONBI U (habpPHUYHBLIA [bIM COJIEPKaT
CEPHUCTBIM ra3 M OKCHJ a30Ta. DTU rasbl BCTYIAIOT B
XUMHUYECKHUE peaKLUu

C BOOSIHBIMH TapaMHu.

B pesynbrate obpasyioTcs
KUCJIOTHI.

©® Haneit B 6aHKy HEMHOro ykcyca M OIyCTH B HEro MHIAMKATOP.

@ Jlob6aBb B VKCYC HEMHOrO CTHUPAbLHOrQ TIOPOLIKa, MOMelIalt U CHOBA
HCIbITal UHOUKATOpOM. Kak M3MEeHMJICS LIBET ITOJIOCKUA?

® B 3aBUCHMMOCTH OT KOJIMYECTBA [MOPOLLIKA CMECh CTAHET MeHee
KUCJIOW WM/IM Jla)Ke CJIEeTKa
wenovyHou. [lonpobyil nmony4yuTs
HEUTpPaJbHYI0O CMeCh, KOTOpasi He
M3MEHUT LIBET MHIMUKATOpPA.

criacaTesibHble
KOMaHIbl, YTOOBI
HEeUTpaJIu30BaTh
€IKOoe BelLECTBO
fIpEXKIE, YEM OHO
[IPUYMUHUT Bpe[
JIOIAM WJIH
MpUpOJIE.
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[InaByyecThb

[ToueMy ogHu npeameTsl B BOgE TOHYT,
a ApYyrue nnasaloT HA NOBEPXHOCTU?
Koraa npegmet norpyxaercs B soay,
BOAA CTPEMUTCS BLITONKHYTHL €ro HaBepX.
Ecnu nnotHocte npegmera 6Gonsie
NAOTHOCTU BOAbI, TO BLITANKUBAIOLLLEN
CMNbl HEAOCTATOYHO, YTOOBI yaepXaThb
npeamMet Ha nosepxHocTn. OgHako
OCXKEe U3roTOBNIEHHbLIUA U3 OYEHb
NAOTHOro MATrepuana npegMeT MOXeT
NAABATh, €C/IN B HEM €CTb NYCTOThI,
copepxdaiime Bo3ayx.

onbIT

AAG onbITa HyXHBI:

e OoJiblLIasi MHMCKa
C BOJIOH

® CKpernka

® Kyco4yeKk Abmoka

e [1po0Ka

® Kapanjalll

® MOHeTa

® LLIapHK

[ImaBaeT uiau TOHET?

OnbIT

O [lonoxu uesnbn
JIMMOH B BOmy. HTO
TIpOM301117107

AAG olIbITa HyXHBI:

® JIMMOH
® MHCKa C BOJIOH

YTOMUM JIUMOH

® OyucTu JIMMOH OT
KOXKYpbl M CHOBa
TIOJIOKKU B BOAY.
O6bsicHK pe3syJibTar.

© BO3bMM HECKOJIBKO pa3HbIX CIUIOLIHBIX MpeaMeToB (6e3 MycTor
BHYTPH), HallpMMEp, Te, YTO MepeyuCieHbl B 3TOM CITUCKE. 3artilu
CBOM TMNPENOJIOKEHUA O TOM, Kakue M3 HUX OYIyT 1uiaBaTh, a Kakue

YTOHYT.

@® Tenepb MPOBEPH
CBOU Jorajku!
[Tonoxxu KaxK1biv
nnpeaMeT B BOJY.
Yro npousonuio?
O6ayman
pe3yabTaThl.
YTOHYBILINE
MPEeMEThI TJIOTHEE
BOJIbI, IilaBaloLlye —
MeHee IUIOTHBIE.
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Aaa onbira HyXHbi:

o Oe3ameH
® [TPOBOJIOKA
| ® KaMeHb

© Ob6MoTall KaMeHb
MTPOBOJIOKOW U B3BECH
beameHoM. Pesynbrar
3armILH.

0 OnycTy KaMeHb

B BOJy MU CHOBa
B3BECh.

OMNbIT

Mg onbiTa HyXHbI:

e 510J10K0

® KYXOHHbIE BEChl
e DaHka

® MICKa

® [IPOTUBEHD

@ BOJA

=
=
=
E
4=

KameHb [ioTHee BOfbI, MO3TOMY OH OMNYCTUTCA Ha AHO, eCiu
ero OTIycTuTb. OIHAKO BOJA BCE K€ CTPEMHUTCS BBITOJIKHYTh
ero, MO3TOMY B BOJE KaME€Hb BECUT MeHbllle, YeM Ha

BO3/IyXeE.

PaBHbIE CHJIBI

O B3Bech A010K0. [locTtaBb MHCKY B MPOTHBEHb U HaJle B HEe BOJIbL.
Jlo6aBiisii BOJly MOHEMHOrY, TaK, 4TOObl MMCKa HArOJHWIAChH IO CaMbIX
KpaeB. [locrapaiicsi He MPOJIUTb HU Karulu.

® OCTopoKHO onycTy A0670KO B Bojgy. OHO 6OyneT ruiaBaTh Ha
[TOBEPXHOCTH, OJIHAKO HEMHOTIO BO/Ibl BbIILETCHA M3 MHCKHU B INPOTUBEHb.
® Boinb A0710Kk0 UM y6epu MHUCKY. Cnei Bomy M3 INMPOTHBHS B €MKOCTb
BECOB ¥ B3BECH.

Bec BhITECHEHHOM A0JIOKOM BOJIbl IPUMEPHO PAaBEH BECY
camoro fbnoka. [loaTomy cuna, ¢ KOTOpOH Bona
BbITAJIKUBAET
A0JIOKO HaBepx,
paBHa cuie,
KOTOpas TSHET
ADJIOKO BHHU3, —
CUJIE TSKECTH.
STHU CHUJIBI
ypaBHOBELLIMBAIOT
Apyr apyra,

U A0JI0KO
rJjlaBaeT

Ha TOBEPXHOCTH

BO/IBI.
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Macca no3sonser OLEeHUTb KONUYECTBO
BELLECTBA, A MNIOTHOCTb — HACKOJILKO
NAOTHO OHO cxarto. MMeHHO nnoTHOCTL
npeaMeToB onpepensier, Kak OHU
B3aumogencteyiot. Hanpumep, npu
30MEP30HUM BOAQ PACLUIMPRETCH, U
NAOTHOCTb NbAAG OKA3bIBAETCA MEHbLUE
NAOTHOCTU BOAbI B XXMAKOM COCTOAHUM.
3Hauut, Kybuk nega Byaer nnaearte Ha
noeBepxHocTu Boabl. OnbiThl, ONUCAHHbBIE
HUXe, NOKA3bIBAIOT NobonbITHbIE
CNnepcTBUa PAssIdUM B NIOTHOCTM.

ONbIT [ImaBaeT uiau ToHeT?

Ecnu pacTBOpUThL B BOME COJIb, TO IJIOTHOCTb BOJIbI
yBeauuuTcs. [IJIOTHOCTB ChIpOro siiina GoJblile TIOTHOCTH
S [MPECHOM BOMbI, HO MEHbIIIE IJIOTHOCTH cojieHoH. Tenepb

® COJb [MOHATHO, IOYEMY TaK JIETKO IulaBaTh B Mope!
® JIOMKa
® ChIpoe SIHLIO

FEEFASAAREETRR

A\a onbiTa HyXHBI:

© HanonHu onuH
CTakaH BOJIOM H
OCTOPOKHO OIYCTH
B HEro fMLIO.

Yro ¢ HuMm byner?
® HanonHu Bonowu
JIpyrou cTakaH U
pa3smeliad B BOJE
KaKk MOYXHO Oosbliie
conu. Ternepb onycru
SIALIO0 B 3TOT CTaKaH.
YTOo npoucxomguT

C sSULIoM?
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AAg onbITa HyXHB:

® rJlacTMaccoBas
COJIOMHHKa JUIA
MUTBS

® BOJIOCTOMKHHA
(pniomacrep

® JIMHEMKa

® BOJla

® [JIaCTHJIMH

® COJb

® JIOJKKa

® CTaKaHbl WJIH
[JIACTUKOBBLIE DaHKH

Mo)KHO MCMOJIL30BaTh
NPECHYI0 M CONEHYIO
BOJIY, OCTaBLLYIOCH
OT TpebIIyLLEero
OIbITA,

© C nomollbio
JIMHEHKU HaHEeCH Ha
COJIOMMHKY OTMETKH
Ha pPacCTOSIHHM 5§ MM

Ipyr OT Jpyra.

® HuKHUH KOHell
COJIOMHMHKH 3aJlenu
KYCOYKOM
MJ1aCTUJIMHA.

AAQ OIIbITa HYAHDBI:

® PacTUTEIbHOE Macjio

® BOJla

® [1PO3payHbIH
M1aCTMAacCOBbIH
KOHTeHHep
C KPbILLUKOH

e nnpodKa

® HECKOJIBKO
3aMOPOKEHHbLIX
rOPOLLIMH

©® Hanei HemHoro
MacJia B [po3payHbiv
KoHTerHep. lobaBb

Bojbl. [lonabmonan,
4YTO TPOU3OHIET.

©® OnyCTH COJIOMHUHKY
CHayasla B MPOCTYIO,
a MOTOM B COJIEHYIO
Bony. Ilo oTMeTKam
MOYKHO OLIEHUTH
pasHUIly B IJIOTHOCTH
BOJIbI.

[Ipubop mis
U3MepPEHUs
TVIOTHOCTH
YKUIKOCTEHN
Ha3bIBAETCs
apeoOMETPOM.
Hamepb
[IJIOTHOCTb IPYTUX
YKUIIKOCTEH,
HarnpuMmep
MOJIOKa, COKa,
PaCTUTEJILHOTO
macra.

® Hakpou KOHTeHWHEep
KPBILLIKOW U CHJIbHO
BCTpsAXHU. [locraBb

M CHOBa noHabmonau
3a MPOMUCXOMISLLIMM.

© OTKpOM KOHTEUHEP
U TOJIOXKH B HEro
NpoOKy M TOPOLLMHBI.
[TocmoTpu, rne 6yner
rJiaBaTh IMpoOKa

U T€ FOPOLLMHBI.

Bona mioTHee
Macjia, OHa HUWXKe.
[ImoTHOCTDB

FrOPOLLIUH MeHbILIe
[JIOTHOCTHU BOJIHI,
HO OoJblle, 4eM
[UIOTHOCTb MacJa.
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JlensgHas ckaska

lNouyeMy nepn, cocroawmin us Bogbl, He
TOHeT B Boge? B xonoaHbIx mopsax
NAasaioT OrpoMHbie ancbepru, peeaTsb
AecATbIX 06LEMa KOTOPbIX CKPbIThI NOA
BOAOW, O HO NOBEPXHOCTU BUAHA JIULLD
opHa pecaras. OyesngHo, 4To nep
MeHee NNIOTeH, YeM BOAA, HO noyemy?
JKCNEPUMEHTLI NOMOryT TEBE OTBETUTL
HQ 3TOT BOMPOC, A TAKXEe M3Y4YUTb
BIUSIHWE AAB/IEHUS HA TEMNEPATYPY

“, HQO6OPOT, BAUSHUE TEMNEPATYPbI

HQ aaBneHue.

ONbiT Tasaue

Ana onbira HYXHDI: © Ionoxun KyOukH Jibza B CTaKaH.

T ® Harnosnu crakaH BOJOH IO CaMOro Bepxa.
® KyGHKHM JIbIa Jlenanbie KyOuKku OymyT riaBaTh, BBICTYTIas
® KpysKKa HaJl MOBEPXHOCTBHIO Bombl. JIOKIUCh, Koraa
SB0Nd KYOUKM HAYHYT TasiTh.

[InaBalolye nensiHble KYOMKH BBITECHSIOT KOJHMYECTBO
BOJIbl, BEC KOTOPOM paBeH Becy Jjbaa. Jlem Toxe
COCTOMT M3 BOIbI, HO MOJIEKYJIbl BOAbl B KpUCTaJlJlaxX
JibJla «YITaKOBaHbI»

MECHEE MJIOTHO, UeM _ggesd
B BOJle, TaK Kak t"'
1PY 3aMep3aHuu

BOJla

pacILUUPSAETCS. , | ,
Korna nep Taer,

€ro KpUCTaJJibl CLaAY ' . R | i
pa3pyLlIaTCcs

U 0bbreM

[MOJIVUUBILIEUCS BOJIbl OKa3blBAETCS MEHbIIE, YeM
00beM Jbla, HO BeC ee IMpPU 3TOM HE H3MEHSEeTCH.

Bec Tanoul BOJLI paBeH BeCy BOJALI, BHITECHEHHOM
Kybukamu Jpa. [103ToMy crakaH He MNepenoJHUTCS!



1 JlendgHasa JIOBYILIKa

Aa onbira HYXHDI:

® KyOMK JIbJIa

® [[B€ [J1aCTHKOBbLIE
OVTBIIKH

® BOJ1a

® TOHKas MpOBOJIOKA
MJIH J1IecKa

e Ooziue

® KHHUTH

® Hanonnu nge
[1ACTUKOBLIE
OYTBIJIKA BOIOH M
CBSXKH TOPJIBILLIKH
OYTBbIJIOK KOPOTKUM
KYCKOM TOHKOM
[MPOBOJIOKK WJIH
JIECKH.

[IpoBOJIOKA, K KOTOPOU IOJBELLIEHbI
TsXKeJible OYTBIIKY, CUJIBHO J1aBUT Ha
KyOuK Jipja. Jlenm rnojn JaBjieHUeEM
MEJIJIEHHO TeyeT, KakK Boma (Tak TEeKyT
JIEAHUKK), U MPOBOJIOKA YXOJIWUT B INyOb KyOuKa. 3aTeM y3Kas

MoO>KHO 1M HaHu3aTh KYOMK Jibjla Ha
HUTKY, HE TIPOCBEPJIMB B HEM MbIPKY?
[lonpobyu
MCII0JIb30BaTh
TasiHUe

MU 3aMOpa’KUBaHUE.

® [locrasb

Ha CTOIKY KHMI
Oio/ILe C KYCOYKOM
Jbja. YpaBHOBECH
OYTBUIKM TakK, 4YTOOLI
OHHM BUcCeNH C 0beux
CTOPOH, KaK
[MOKa3aHO

Ha PHUCYHKE.

1lieJib, TIpOpe3aHHas IPOBOJIOKOW, CMbIKAETCs, €€ Kpasi CMep3aloTcs,
U KYOMK CHOBa CTAHOBHUTCS CIIJIOLLIHBIM.

Ara ornbira HyKHBL:

® MaJleHbKas
CTEKJIAHHAsN
Oy ThUIOUKA
C NMpobKoH

® BOJla

® [aKeT

©® Hanosnnu OyThIIKY
JI0 KpaeB BOJIOM U
3aTKHU MPOOKOH

(He CIIMLLIKOM TYTO).

OnbIT OxJa)KneHue

@ 3aBepHU OYTBHUIKY
B MaKeT M OCTaBb

B MOPO3HUJIKE

B BEPTHKaJIbHOM
MOJIOKEHUHU Ha
HECKOJIBKO 4acoB.

Aoy

Bona B Oyrbuike 3amep3na. [Ipu 3amepsaHuun Boja
pacLIMpAeTcs, Mo3ToMy MpobKa BhICKOYMIa. [lakeT Hy»KeH
IUIS TOro, 4yToObl OCKOJIKM CTEKJla He pasJieTe/IMCh, €Clv
BOJa pasopBeT OYThUIKY. Eciu Takoe ciyuuTcs, TIOMpPOCU
KOro-HUOyb M3 B3POCJIbIX [TOMOYL Tebe BhIOPOCHTH €e.
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Y1uBUTENILHBIE CMECHU

bonblKMHCTBO OKpYyXaLWmX HAc
BELLECTB COCTOSIT U3 MONIEKYN PA3HbIX
Tunos. Cameii npocToi cnocob
CoOeaAuHEHUN MONEeKY/l — CMELUUBAHMUE,
lNpn aToM cTpoeHune monekyn He
meHsietca. Ecnm cmewarts peyHon
MecoK ¢ CaxapoM, To Kaxaas
KPYNUHKa octaHeTcs nmbo
NeCYNHKOMU, NMBO KPYNUHKOM
caxapa. Cmewars geBa BeLwecTsa
o4yeHb npocto. B HekoTopbix

CNYYasX UX TAK Xe NPOCTO PasaenuThb.

OnbIT CMellMBaeM HeCMellUBalollleecs

MG OnbITe HyXHBE: Macsio He cMellMBaeTCsl C BOAOH. [ToMHMILIL penopTaXku O
I : KpylleHUH HedTAHbIX TaHKepOB? MacisHucTass HedTh TOJCTBIV.
rIacTHKOBas GaHKa CJIOEM pa3/IMBaeTcs MO MOBEPXHOCTH Boapl. HO Hayka

@ DACTUTENLHOE MacCIo [MO3BONIAET HaM CMelllaTh HeCMellInBaloUMeCs BellleCTRA.
® BOJla

® JIOXKKa
@ YKMIIKOCTb JUIS MbITbS
[OCY/Ib!

© Hanen B 6aHKy
HEMHOrO Macjla U BOJIbI.
Yro noayymnocs?

® TuiarenbHO pasmelliav
MacJio ¥ BOJY JIOXKOH
U MIOCMOTPH, YTO
[TPOMU30UJIET.

® Tenepb nobasb

JKUIKOCTD [1JIs1 MBIThS TTOCYIbl MOCIYKUIa 3MyJbraTopoM. Macjo pasfenuioch Ha
KPOLLIEYHbIE KareJlbKU, KOTOpbIe MepeMellalvch C MOJEKYJIaMHA BOJIBL.

HEMHOI'O KUIKOCTH 1A . ‘
MBITbS TTOCY/IbI S
¥ pasmeluai. Yro N
MOJIYYUIIOCH?



ONnbIT Pazn

€JICHUE CMECU

AAg onbiTa HyXHBL:

® MeJIKasd MullieBas
COJIb

® BOJla

e DoJblllag TUIOCKAA
MHCKa WJIH
MPOTHBEHD

® JIOYKKa

@ MHCKA WIH KPY>KKa

O Hanen B MUCKy
WA B KPYKKY BOJIY
M pasMelllad B Heu
Kak MOXXHO Oorbliie
COJIM, TOJIChITIas
MOHEMHOTY IO MEpe
pacTBOpPEHMUH.

Mg onbita HyXHBI:
® BOJla

® caxapHasa nyjpa

® MyKa

® JIOXKKa

e OaHKa WM CcTakaH

® KpYIKKa

® BOPOHKa

® KoherHbIH hUIbLTP

O Cmeluan caxapHylo
nyapy € MYKOH

B CYXOH KpYXKKe.
YacTulpbl Takue

MEJIKUe, 4TO
HEBO3MOKHO
peacTaBuTh cebe, Kak
OTHEJIUTL caxap

OT MYKH.

® Boiner COJIeHyIo
BOLY Ha IMPOTHUBEHb
M OCTaBb B TEIJIOM
MECTE Ha HECKOJIbKO
nHeu. Yto ocraHercs
Ha MPOTUBHE?

® Jlonen B KPYKKY
BOJIbI U XOPOILLIO
pa3melain. OKyHU
nazuer| B BOAY

U Nornpobyr cMech
Ha BKyc. Myka
OMyCTHUJIaChb Ha JIHO,
a caxapHas nyapa
pacTBOpUJIach

B BOJIE.

Bona nocreneHHO ucnapsieTcs
(npeBpallaercsa B nap). Ha npoTuBHe
OCTaHETCA COJib. BblmapyMBaHWE — ONOWH
M3 HECKOJIbKMX Crioco0OB pa3slesieHUs
CMECeN Ha COCTaBHblE YaCTH.

B TeyeHue MHOrMX BEKOB MMEHHO TaK
M3 MOPCKOU BOJbl IOObIBANN COJIb.

V) [Ny JIpyroil crioco0 pasiesieHusl CMECH

® BcraBb BOPOHKY

c OymMaKHbIM
(hunbTpOoM B BaHKy

U MEIUIEHHO BbLIMBaH

MoneKybl BOJIbl
M caxapa Takue
MEJIKWEe, 4TO
MMPOUAYT CKBO3b
¢bunbTp, a bosnee
KpYIHbIE YaCTHULIb

MYKHA OCTaHYTCH.
[Torpobyr MyKy
Ha BKYC, U Tbl
[MOYYBCTBYELLIb,
YyTO OHa

~ HecaJKasl.

B HEe CMECh,
a MOTOM JOJIeHr
HEMHOTO ropsiyeu

O6mymau
MpojieJlaHHbIe
3KCIIEPUMEHTHI.
[Toripobyn Tenepb
MOJIVYUTh CHOBAa
caxap U MYKY,
ecnu Tebe He
»KalaKoO BOJIBI.
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XUMUUYECKUE COENVHEHUS

Cocraensite npocTbie cMecH OYEHb
nerko. Cyuwecrteylor 6onee cnoxHslie
cnocobbl Nony4YeHMUs HOBbIX BELLECTB.
ATOMbI, U3 KOTOPbIX COCTOST
MOJEKYNbI, BCTYNAIOT APYT C APYrom

B XUMMyeckme peakumu. Npm atom
06pa3yIoTC HOBBIE MONEKY LI,
npeacrasnsowme cobomn gpyrue
coyeTaHusa Tex Xe aromos. [lonyueHHsbie
BELLECTBA HA3bIBAIOTCA COeAUHEHUIMM.
ATOMBI, cOCTaBNSAIOLWMNE COEAUHEHMUS,
O4YeHb TPYAHO PA3AEnUTb.

OnbIT Kak ofpasyetcs

AAg onbira HyXHbi: : )
® JKeJle3Hble OIMWIIKH i Ly, R
% Yions S e
® HeboJbLIas B R

crek/fHHas GaHka AR L g

MM Oy ThUIKA AR LA
e Oo/ine [N NN

© CrnioniocHu OYTHUIKY
BOJIOM M HaCHIIb
BHYTPb Keje3nbie
OMUJIKH. BCTpsxHH
OVTBIJIKY Tak, 4YTOORI e
OIMUJIKU TIPUJIMIUIMA K ‘:5'--'T.‘~'. B
€e CTEHKaM. e 3 :
® Haronosuny
HaroJHu 6moaLe
BOJOW U OINPOKHHb . e
SETn WYY
FOPJIBILLIKOM BHHM3, St TS X

OcraBb Ha HOYb.

pD>KaBUyMHa

YTpoMm ThI
VBUUILIb, YTO
OIMUJIKH
3ap)KaBeJiu, a
YPOBEHDL BOJbI
BHYTPU OYTHUIKH
[OJIHSANCS. ITO
ITPOU3O0ILLIJIO
[TIOTOMY, 4YTO
OTTWJIKU
rpopearupoBasiu
C KUCJIOPOIOM
BO3/1yXa,
obpa3oBaB HOBOE
COEIMHEHHUE —
OKCH]] »KeJie3a,
KOTOPBIH

U TMPEeNCTaBIIsIeT
CcobOU prKaBYUHY.
Bopga 3aHsina To
[IPOCTPAHCTBO, Te
OblJ1 KUCIOPO]L.



OnbIT O06pa3oBaHUe COENUHEHUHN

Mg onbita HyXHBI:

® CTakaH

® VKCYC

® NMMTLEBasA coja
(mHaue Gukapbonar
HaATpH)

[IuTbeBag cona —

3TO COEJIUHEHUE, B

COCTaB KOTOPOTO
BXOJIAAT HATpUH

U YIJIEPOM, a TakXKe

TaKUe 3JIEMEHTHI,
KaK KHCJIOpPO]L

U BOOOPOL. ITHU
3JIEMEHTBI

® Haneu Ha cony ykcyc. Cmech BClieHHJIach —
3HAUMT, BbIesseTcsa ra3. Yro 3To 3a ras?

©® Hacwine HemMHOTrO
COIbl B CTaKaH.

COJIepyKaTCA TaKKe B YKCYCHOM KHUCJIOTE. YKCYC BCTYIIAeT C COIOOU B peaklMIo,
[pU KOTOPOW U3 yriaepoja U Kucjopoja obpasyercs IBYOKHUChb yIjiepoia, WU
yIJIEKACIbIM ra3. IMEeHHO 3TOT ras jieslaeT HalWTKU LLUWITYYUMHU.

OMnbIT

Aa onpira HyXHBI:

@ /[B€ YMCThie DaHOYKH
W3-T0J1 CreLuH

® AKKYMVYJIATOP C
HarnpsikeHdem 3 B

® BOJla

® COJlb

e nuieBas cposibra

® /IBa M30JIMPOBaHHbIX
MEJIHBIX [MPOBOa

® CTEeKJIAHHAas MHCKa

® M30JIALIMOHHAA JIeHTa

® KYCOUKH Trpudens

MPOCTOro Kapasjaila

Bopga — u3 Bojopona M KUCIopoJa.
[lon nencTBUEM 3JIEKTPUYECKOTO
TOKa oba coequHeHUs
pacriajlaloTcsi — BBIIEJISIIOTCA Trasbl

XJIOP U BOJOPOJI.

PacliieruigseM coenvHeHUE

© 3a4yucT KOHILI MPOBOJIOB OT M30JALMK. OIMH KOHel| IepBOro
NpoBoJila 0OMOTal BOKPYr rpudesss M 3akpenu u3oJjieHTou. pyrou ero
KOHELl NMPUCOEOUHU K TOJIOXKUTENbHOMY (+) MOJIOCY aKKyMyJsATOpa.
Tenepsb Bo3bMH BTOpOM MpoBoj. OnuH ero KoHel, o0epHU (hOJILroH,
BTOPOM TIPUCOENMHUA K OTpHLIATEIbHOMY (—) MOJIOCY.

® Haner B MUCKY BOJIbI M pasMmelllan B HeH 1obosblie

conu. Hanonuy 6aHOYKM COJISSHBIM PacTBOPOM

Y TNEepPEBEpPHHA UX B MMCKE, BCTaBMB MPOBOMA, Kak

MoKas3aHo Ha

PHUCYHKe.

My3sipeky razos

Conb cocTouT
U3 HaTpus
v XJIopa.
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KynvHapHas [PEMYIPOCTH

Bce noeapa — yuyeHbie. OHu 3HaIOT, YTO
NMPYU COYETAHUM PA3SINYHBIX BELLECTB
nony4aioTca HoBble cMecu. A Harpesas
CMECU, MOXHO CO3A4aBATb HOBbIE
COEAUHEHUS, KOTOPBIE Mbl HO3bIBAEM
CNApoOCTAMU MU NMPUNPABAMM.
MpoaykTbi, Kok 1 Bce BO Becenennon,
COCTOSAIT U3 XMMMUYECKNX INTIEMEHTOB,
NMO3TOMY, FOTOBSl, Mbl, B CYLLLHOCTH,
NPOMU3BOAUM XUMUYECKUE peakumm

M HafEeeMcs, Y4TO MONYYMUTCH BKYCHO!

1Ny EcTtb 1u kpaxmain’?

Mg onbira HyXHb:

® 101

® MYKa

® pasHble [POAYKTHI

@ YHCThIe DaHKH

e BOJla

® [JlacTMaccoBas
yalHaf JIoKeyka

® PEAVHOBLIE TEePYATKH

® CTHUPaJIbHbIH
MOPOLLIOK
c Guonobaskamu

® HOX

Obpaliancs ¢ HOIoM
OCTOPOIKHO — OH
OCTaBJIAAET [ATHA,
KOTOPBIE TPYJIHO
BBIBECTH.

Kpaxman
OTHOCHTCS

K KJIaCCy BEILEeCTB,

© Hanenb pesvHOBbIe nepyaTKU. Hacelllb HEMHOTO MYKH B YMCTYIO
cTekIsAHHYI0 6aHKy u o6aBb Bompl. [lonyyeHHasi cMech JI0/DKHA ObITh
¥unkou. KanHu B GaHKy OJHY-IBe Karum yvopna. sKMIKOCTh MOCHHEET,
3Ha4YUT, B HEH €CTb Kpaxmadl.

@ JlobaBb B ODaHKy HEMHOro OMOAKTMBHOIO CTUPAJIbHOIO IOPOLLIKA.
[TOpOLLIOK CONEPIKUT IH3UMBI, pacLieruisonme Kpaxman. Kak
M3MEHHUJICA LIBET KUIKOCTH?

© Tenepb uchbiTah TakuM Xe 0Opa3oM ApyrHe NpoayKThi. !lopoiiku
M JKHUIKOCTH MOYKHO pa3BOAUTh BOAOH. OT TBEpIbIX MPOAYKTOB,
HarpUMEp CHIPBIX OBOLLIEH U (DPYKTOB, OTpe3ar KYCOYKHM U HAHOCH
Karuno Mojia Ha IOBEpXHOCTh cpe3a.

KOTOpPbIE HaA3bIBAIOTCA YIJIEBOJAMM. YTJIEBOALI HEOOXOOUMBI YEJIOBEKY s
MOJIHOLIEHHOrO NMUTaHuA. Ternepb Thl MOXKELb ONPENEe/IUTb, B KaKHMX MPOAYKTax
conepkuTcst KpaxMmain. [locne omnbiTa BIOpOCH BCE MCIOJIb30OBaHHbLIE MPOAYKThI!



)l Crieylad I1acTMaccy

Ara onbira HyXHbI:

® B3pOCJIbIA
MNOMOLIIHHK

® MOJIOKO

® VKCyC

® MaJleHbKasa KacTplois

e (hopMO4Ka

[Inactmacca
COCTOMUT M3
IUIMHHBIX MOJIEKYJI,
YTO U MPUIIAET e
rMbKocTb. B Mosoke
COMIEPIKUTCS OEJIOK
Ka3erH, €ro
JJTUHHbBIE
MOJIEKYJIbI
[MPUTOJIHbI 1151
[MPOM3BOJICTBA
IUIaCTMAacChl.

OnbIT

Mg onbita HyXHbI:

® ['YCTOU MOJIOYHBIH
KOKTEWb

® YHUCThIM CTaKaH4YMK
M3-1oj Morypra

e Jie]l

® [UIaCTHKOBass MHCKa

® [[POYHbIM [TaKeT

® CKaJlKa

® COJIb

® pasfiesioyHas Jiocka

HMMeHHO Tak
paHbllle nesaiu
MopoykeHoe. Coub
[TOHUYKaeT
TeMIiepaTypy
TasgsHUA JIbJ1a,

U MOPOKEHOE
3aCThIBAET.

® Biey B MOJIOKO
HEMHOTO YKCyca.
Obpa3syeTrcs noxoxas
Ha pe3uHy Macca.
AKKypaTHO NpOMOW
ee 1noj KpaHoMm. bynp
OCTOPOYKEH, YTOOBI
He o0Keybcsl O
ropsvyio Kacrpioio!

O [lonpocu
B3POCJIOrO MOMOYb
Tebe Harpetb

B KacTpioJie HEMHOTO
MoJioka. OHO
JIO/DKHO OBbITh
TerJibIM, HO He
KUIIETb U HE
[TEHUTBHCA.

® C romollbio
(POPMOYKHU ThI
MOJKelllb BbIpe3aTh
M3 TMOJIYYEHHOH
MaccChl pas3Hble
durypku. Hepes
HECKOJIbKO JHEHN
OHHU 3aTBEPJIEIOT.

[loutn MOMEHTaJILHOE MOPOXKEHOE

@ HanosHu crakaH4YMK M3-TI0J HOrypTa XOJOLHBIM MOJIOYHLIM
KoKTeuneM. [1J10THO HaKpoM CTakaH4YMK IJIEHKOM.

® [lono)Ku B MakeT MHOrO JibJa U pa3ber ero CKaJIKOM.

® [lepenoxu KOJIOThIM JieJl B MUCKY U OBICTPO pasmMmerlad C COJIbIO.
Conu JIo/mKHO ObITb HE MEHEE TpeTHu OT obbeMa

nbpa. [lorpy3u crakaHuuk B nef. [loBepx
CTaKaH4YMKa TOXKE€ TOJIOXKHW HEMHOrO Jiba
M HAKpPOM MMCKY HOcKou. [lonoxmu
15-20 MHHYT.
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Hane)XHble KOHCTPYKLMU

Ins ctpouTenbcTBa OYEHb BAXHO
nopobpare Nnoaxoasme Marepuans.
Ho He meHee BaXHO BepHO UX
ucnons3soearts. Paspabarsieas npoekr
NOCTPOWUKU, APXUTEKTOPBI

W MHXEeHepbl JOMKHbI NPEeAyCMOTPETh
BCE, YTO NMOBAMAET HA NPOYHOCTb
340HUS, B TOM YUChe NorogHbie
yCnoBus, nepenanbl TeMneparypsbl

n Harpy3ku. Hekotopeie
KOHCTPYKLMWN OYEHb HOAEXHBbI.

)i CTpOWM MOCT

A4 OnbiTa HYXHBL: KoHeyHO, MOCTBI CTPOAT M3 CaMbIX IMPOYHBIX MaTepuasnoB. H
e GyMara WM KapTOHKa MpaBWibHasA KOHCTPYKIUSA TaloKe OueHb BaykHa. Bribepu
® KHUTH caMbll HaOEXHbIM ITPOEKT.
® CTaKaH4YHK H3-110]1
Horypra
® LLIapPHUKH | . . i i s-

@ Ternepb cuenad MOCT U3 TOrO e JIMCTKa
OyMary, CJI0KEHHOro rapMoOILIKOH, KaK MoKa3aHo
Ha pUCYHKe. CKOJIbKO LIAapHUKOB OH BBIAEPKUT?

@ C/10’KM KHUTH B [B€ OIMHAKOBbIE CTOIKH
U cCoeluHM 3TH «Depera» MOCTOM M3 JIMCTKa

Oymard (MM TOHKOro KapToHa). YCTAHOBU Ha ;
Oymare crakaH4YMK H3-M0JI Horypra © [locTpoit MOCT ¢ MOJIEPKUBAIOLLIEH APKOM,
M TIOCMOTPH, CKOJIbKO LLIAPDHUKOB Thl CMOJKElllb J7is1 3TOro npocTo M30rHyu Oymary Wim
OIYCTUTL B CTaKaH4YMK, MpeKIe YEM TBOMU KapTOH, KaK MoKa3aHO Ha pUCYHKe. CBepxy
MOCT PYXHET. [MOJIOXKK JIMCT Oymard WM KapToHa. byner v

TaKOW MOCT HaJie)KXHeu repBoro?



OMNbIT

Ma onbira HyXHbI:

e Oymara

® JIeTKME KHWUIH
e KJIeliKas JieHTa
® KapTOH

Mg onbiTa HyXHBbI:

e TPH JIMCTa KapTOHa

® IJIeHKas JieHTa

® CTPOMTEJIbHBIN
KOHCTPYKTOP

® JIETKUH
[71aCTMacCOBbIH
nopHoc (rnojpouuer
YIIaKOBKa M3-110]j1
NPOJIYKTOB)

® LLIAPHKH

O Crenan us

KapTOHa MNpPOCTOHU
IOMHK, KaK I[oKa3aHO
Ha PHUCYHKE.
[Ipyknen creHsl

C Ka)K[I0OM CTOPOHBI
OIHOH TOJIOCKOH
KJIEMKOH JIEHTHI.

Hesbi01emble OalllHu

O Cyio)ku ucT
Oymaru rorioJiam
BHOJIb JJIMHHOM
CTOpOHLI. Tenepb
OTKPOH M 3arHu
Ka)XIyl0 TTOJIOBUHKY
K cepenuHe. Ckien
Kpasl JIMcTa —
MOJIYYHUTCSA
KBaZpaTHasl OalliHA.

ONbIT

@ CBepHU IPYyrou
nucT Oymaru

B TPYOKY U CKJIEM
ctoik. Cnenau eiie
TPHU KBaJIpaTHbLIE
ballHu U TpHU

TPYOKH.

I
|
|
® YcraHosu OalliHy,
[MPHKJIEUB OCHOBAaHMS '
K JIMCTY KapTOHa
KJIEMKOW JIEHTOH.
CBEpXY TMONOMKHU
KHHUTH, 4YTOOBI
UCTIBLITATh, Kakas

KOHCTPYKLMA
MpoOYyHee.

KoHTpdopchl

KoHTpdopchl — 3TO BBICTYMNAIOLIME W3 CTEH IOATNIOPKH.
OHU NpUaAaIOT MOCTPOUKAM IMPOYHOCTS.

@ OCTOPOKHO
MOJIOXKU CBEPXY
[71aCTMacCOBbIA
nogHoc. ITocMmoTpy,
CKOJILKO LLIapHUKOB
CMOJKET BblIEPyKaThb
TBO€ 3JIaHHE.

® CHHUMH MOJHOC M TOCTPOM U3 JieTalleH
KOHCTPYKTOpa KOHTP(hOPCH! U1 TBOEro
nomuka. Crnenan yeTbipe KyOMKa M I1OCTaBb HX
BIUVIOTHYIO K CT€HaM. Terepbr CHOBA MCIIbITal
KOHCTPYKLIMIO Ha MPOYHOCTL. YTO
MOJIYYHUIIOCH?
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HoBrle cjioBa

ApeoMetp — npubop sl M3MEpPEHMUS
[JIOTHOCTH »KUIOKOCTEH.

ATOM — MejbyaHlllas COCTaBHasg 4acTb
XUMHYECKOro 3JieMeHTa (BelllecTsa,
COCTOSILIIEr0 M3 aTOMOB OJIHOTrO
BUIIA).

JlaBlieHHe Boabl — CHJla, C KOTOPOU
BOJla JIaBUT Ha y4aCTOK
[TOBEPXHOCTH TOTPY»KEHHOIO B Hee
Tesa.

HMHpUKaTop — BELLECTBO, U3MEHSIOLLIEE
LIBET B LLIEJIOYU MU KUCJIOTE.

HcniapeHune — 1poliecc npeBpallieHus
YKMIIKOCTU B Map, TO €CTh ras.

Kucnora — BerecrBo, yposeHs pH
KOTOPOrO MEHbBIIIE CEMH.

KOHBEKILIMSA — KPYroBOe TeYEHHE
YKMIKOCTH WJIM rasa, BbI3BAHHOE
Pa3HOCTbIO TEMIEPATYP U
MIEPEeHOCSIILIeE TEIIO
OT TOpsTYEro MecTa
K XOJIOJIHOMY.

Macca — mepa KOJIMYecTBa BeELlleCTBa.

Monekyia — Menbyanilias 4acTvla
BELLIECTBa, COXpaHsiolllas ero
XMUMHUYECKHe CBOMCTBA.

HenTpasbHOe BELIECTBO — HU 11IEJI0Yb,
uu kucnora. @akrop pH

HeHTpaJIbHbIX BELLECTB paBEH POBH
CEMHU.

[InoTHOCTHL — BEJMUMHA,
[TOKAa3bIBaloLLlasl, HACKOJIbKO TIJIOTHC
C)KaTO BELLIECTBO.

[IpoBOOHHUK — MaTepuas, B KOTOPOM
JIETKO pacrpOoCTPaHAIOTCS TeIUio U
3JIEKTPHUYECTBO.

P>xaBuyMHa — OKCHUI KeJiesa,
oOpasyIoLLMKCSl B pe3ybTarTe
peaKkUUu Kejne3a C KUCIOPOIOM
BOJIbl WJIM BO3JlyXa.

CudoH — usorHyras TpyOKa,
coelIMHsALIasA JIBa cocyla C pasHbl
YPOBHEM BOMbI U OOpallleHHas
u3ruboM BBepx, MO KOTOPOH Bona
CHayaJla TNoJHMMAaETCs BBEpX, [0
Kpas BEpPXHEro cocyiua, Inoxn
IaBJIEHUEM BO3MyXa,

a 3aTeM IepeTeKaeT B HUKHUHU
COCYL.

TkaHb — MaTepuall, COeNaHHbIU K3
COTKaHHbIX, CBA3AHHbIX WJIU
CIIPECCOBAHHbIX BOJIOKOH.

Lllenous — BellecTBO, ypoBeHb pH
KOTOPOro 0o0Jbllle CEMH.

IAMyJIbraTop — BELLECTBO, KOTOpoOe
pa3fesnseT MacJSHUCThIE XKUIKOCTU
Ha MeJbyaulliue Karuiu.



CBeT B Hallleu
YKU3HU
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CBeT — HUCTOYHUK YKH3HY

N3 Bcex XuBbiXx opraHM3MoB Ha 3emne
TONbLKO pacreHus obnapaioT YHUKAnLHOM
CNocoBHOCTBIO PACTU 3a CYET CONTHEYHOrOo
ceeta. KoHevwHo, M TaKXe HY>XHa BOAa

U NUTaTeNbHbIE BELLECTBA, KOTOPbiE KOPHU
PAcTeHnin n3BnekaroT us noyesl. bes
pacreHuin Ha 3emne He bbIno Bbl XU3HM.
MHorue XuBoTHbIE NUTAIOTCA PACTEHMUSIMM,
a NOTOM, B CBOIO O4epeab, COMU CTAHOBSATCS
NULLLEN ANg XUBOTHLIX, KOTOPbLIE eaaT MAco.

Mg onbira HyXHbI:

® BaTa
® CEMEH4 CallaTa

e 4 Gmoaua
® BO1a
O [lonoxku
Ha Kaxkoe Omojie ® [lepBoe Omopale © Bropoe Omonie O OcranbHble fBa
CJIOW BaTbl U HACHIIb 0OUNIBLHO MOoNen TaK)Ke ToJer BOJIOH, Omolia nocrasb Ha
CBEpPXy CeMeHa. BOJIOM M I1OCTaBb HO MOCTaBb €ro MOJOKOHHMK
Ha COJIHEYHBIN B TEMHbI Oyder. U B Oycer 6e3 Bot
[MOJIOKOHHHUK.

® [locmoTpu Ha
Omonua yepes
HECKOJIbKO JIHEH.
CpaBHH, 4TO
[TPOU3O0ILLIIIO

c ceMeHaMu. MoxKHO
JIX clienaTh BbIBOX

O TOM, YTO HYXKHO
pacTeHUAM [JIs1
pocra?




OnbIT

Aa onbira HyXHbL:

® KOMHaTHOE pacTeH’e
C LIMPOKUMH
3eJIeHBIMH JTHCTbAMH,
HanmpuMep repaHb

® KPY)KOK [71aCThIps

© Hanenu nnacrhipb
Ha JIMCT U MOCTaBb
pPAaCTEHME B XOPOLLIO
OCBElLLIeHHOe MEeCTO.
He 3abniBau
rnosuBaTh ero!

OMnbIT

Mg onbIta HyXHBbI:

® MaJiIeHbKas

KaprodgenuHa

® KapToHHas KopobKa
C KPBILLIKOW

® KapToOH

® HOJKHHILBI

® KJIeHKas JieHTa

O® Yepe3 HECKOIbKO

Hellellb KapTodeuHa

npopacrert. [lober
MPOUJIET Yepe3

NabUpHUHT ¥ 1pobbercs

CKBO3b JIbIPOYKY K

ceety. OTKpoU KOpPOOKY

H IMTOCMOTPH, KaK OH

U30THVJICH. Pacrenus

obnanalor
CrIocOOHOCTBIO

K (pOTOTpPOINU3My. IATO
O3Ha4yaeT, YTO MUX POCT HarpaBjieH K CBETY,
Jla)Ke Korja pacTeHue HaxOIuTcs ryOOKO IMOJl 3eMJIEH.

3aueM pPaCTEHHSIM CBET?

® Yepes Hepeno
OCTOPOXKHO CHHUMH
riacTeipb. [log HUM
JIUCT nobrienHen.
3eJleHble 4acTu
pacTeHUH COoJiepyKaT
XJ10pouit —
BELIECTBO,
npeobpasyiollee
COJIHEYHbIK CBET

B IUTATEJIbHbIE
BelllecTBa. JTOT
MPOoLIECC Ha3bIBaeTCA
(POTOCHHTE3OM.

-

[lyth K cBetry

O [Ipopexkb B OJHOM M3 CTEHOK KOPOOKMU MaJIeHbKVIO JIbIPOYKY, Kak
[MOKa3aHO Ha pPUCYHKe.

® YcTraHOBM BHYTPH KOPOOKM KapTOHHBLIE NMEPEropoaKH, HE HOXOMSLLIMUE
1O TIPOTUBOMOJIOMKHON CcTeHKH. [lonyuurcsa cBoero popna JJaGUpPHHT.

® [losoyku KapTOEenMHy B TOT KOHEL| KOPOOKH, KOTOPbIM Jasblile
BCEro OT JbIPOYKH, U MJIOTHO 3aKpOW KpbILUKOHW. [locTaBb KOpOOKY

B XOPOLLIO OCBELIEHHOE MEeCTO.
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JIBM)KEeHWEe CBeTa

CeeT, KOTOpPbLIM U3NYHAIOT UNU
OTPAXQAIOT NpeaMeThbl, NONAagaeT B rnas
yenoseka. bnaropgaps atomy Mbl MOXeM
sugeTb. OBbIYHO cBeT
pacnpocrpanserca no npamou. OgHako
NPEnaTCTBMA HA ero NyTu, Hanpumep
CTEKNO UKW BOAA, 3aMEeansioT ero
CKOPOCTb, U €ro NyTb KAXETCS
UcKpuBneHHbiM. UMeHHO noatomy
HAMOJIHEHHbIW Boaou 6acceiH cBepxy
BLIFSISAUT MENbYE, YEM HO COMOM Aene.

Mg olbiTa HyXHb:
® KapToH
@ HOMHHLLbI
@ [U1aCTHITHH
@ BA3aJIbHada CITHLAa
@ [IbIDOKOJI
e (pOHapHUK

S

© Ybepu crivny.
Hanpasb ny4
(poHapuKa Ha
npipouku. [Tockonbky
CBET
paclnpoCTpaHsaeTcs
Mo IMpPSIMOM, TO

C JIPYrou CTOPOHBEI
Meperopoaok

Thl YBUIUILb Y3KUM
JIy4.

© OTOT OmbIT HAJlO MPOBOIUTL B TEMHOTE. BhIPEXKM M3 KapTOHa JIBa
MPsAMOYTOJIbHUKAa U C [OMOLLBIO ObIPOKOJIa cliejlal B HUX OTBEpPCTHS.
Tebe MmoxxeT NMOHaTOOUTLCH TMOMOILLL B3POCJIOrO.

® JIns Toro 4TOOBI IBIPKM pacriojiaraJyuch TOYHO Ha OJHOM TMPSIMOM,
MIPOCYHb B HUX Criuiy. KycOuKamMy TilaCTWiMHA YKPEery KapTOHHbIE
MPSIMOYTOJIbBHUKK Ha POBHOMW MOBEPXHOCTH.

O Y0epu KapTOHKU U MOCBETH (POHAPUMKOM Ha CBET/YIO CTEHYy. TBOHM
PYKHM MOTYT YCTPOUTb Ha 3TOW CTEHE CIIEKTaK/b «Tearpa TeHew». Cpe
pPacCrpoCTpaHAETCA [0 NPSAMOH, OH HE MOXKeT OOOTHYTh IPENATCTBHE.
[ToaTomy pacrnosioKeHHble Ha IMyTH CBeTa IpeAMEThl OTOpachIBAIOT
TEHW Ha OCBELLIEHHbIE MOBEPXHOCTH.



1[N [ [pesiomneHue cBeTa

O Ceer pacnpocTtpaHsieTcs 10 MpsAMOH, HO
[PpY Nepexofie U3 OOHOM IMPO3payHON Cpellbl
B IPyIyl0, HallpUMep M3 BO3yXa B BOJY,
HarpaBJIEHWE €ro JIBUKEHWS U3MEHSIETCS.
OrnycTy KapaHaallld B cTakaH C BOJIOH.
Ecin cmorpeTrs cOOKy, TO Ka)Ketcs,

YTO y MOBEPXHOCTH BOMbl KapaHalllu
HU3rubaioTcsl.

Aag onbita HyXHb:
® CTdKaH

® BOJlla

® KapaHaru

)1 OTpaXeHue Jiyyeu

Mg OnbITa HyXHbI: Ha noBepxHocTH
& CTAKaH BOIIbl Thl BHIULLIb
® MOHETa JIV9HU CBETa,
® Bo/la OTpax{€HHbIe OT
MOHETHL. Bopa
U CTEKJIO
UCKPHUBJISIOT JIy4H,
O TTonoXu MOoHeTy @ Harneit Bony @ VGepu pyKy. U MO3TOMY Tebe |
B CTaKaH W 3aropoad B crakaH. Tebe Tl yBUIMILb JIBE KaXeTCsl, 4TO Thl |
ee PYKOH. MOKa)keTcs, 4To MOHETBLI — OJHY Ha BUIIULIbL Cpa3sy [BE
MOHETa IUIaBaeT Ha IHE cTaKaHa, MOHETBHI.

[MTOBEPXHOCTH BOJIbI. a BTOpYIO — Ha
[TOBEPXHOCTH BOJIbL. |

111l [ Iepecekaroliyecs J1y4u

Mg onbita HyXHbL:

e KopobKa M3-rnoj
00yBH

e sucT Oenoi Gymaru

& HOHHHUULL

® CTaKkaH BO/Ibl

® (poHaApHK

O B creHKke KOpoOKM cliesial nmpopes3d Ha pacCTOAHMM OKOJIo 2,5 ¢M Jpyr oT apyra. IHo
KopoOKH BbicTenu 6enioi 6Gymarom, a B cepeiMHy MOCTaBb CTaKaH BOJIbI.
® BLIKJIIOYM CBET U MOCBETH (POHAPUKOM yepes3 Mpopes3d. YUTo NpOoU30LUIo ¢ JiydaMHu cBeta?
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CBeT U LIBET

CeeT conHua nnm aneKTpuyYeckomn
AAMMOYKM KaxeTcs HaM benbiM unum
6ecuBeTHbIM, HO HO COMOM fAEene oH
COCTOMT M3 MHOrux usetos. Ecnu
nponyctuTb ny4 6enoro ceeta yepes
TPEeyronbHYIO JIMH3Y, KOTOPAs Ha3blBAETCS
npu3Mon, To benbiii CBET PA3NOXUTCS HA
pasHbie useta. Ecnm ogHoBpeMeHHO cBeTUT
COMIHUE U UAET A0XAb, TO Kanau BoAabl
NOpPOU UIrPaIOT PONb NPU3M, paclwennas
CONHEYHbIN CBET U co3aaBas B Hebe pagyry.

NN Crenay rpyu3My

Aa onpira Hyxupi: | @ Hamommm
® [PSAMOYToJibHasA KECTAHKY BOJIOH
yKecTsaHas Kopobka U TIOCTaBb €€ Iepen
® MaJIeHbKOE 3epKaJlo 6enor NMOBEPXHOCTHIO
® iCT Genou Bymaru WJIM JTUCTOM BGyMard.
M Genas
[OBEPXHOCTh
® [UIaCTHIMH
® BOJIa
® JIHHEHKa

® [locraBb 3epkano
B BOJIy HaAKJIOHHO.
Yron mexny
3epKaJioM

U TTOBEPXHOCTHIO
BOJIbI TTOCJIY>KUT
MMPU3MOM.

® Korpa [NOBEPXHOCTL BOIbI YCIIOKOHUTCA, OCTOPOXKHO U3MEHSHN YrOJlI HaKJIOHa 3€pKaJia, IoKa He

YBUIMILIIL Ha OEJION MOBEPXHOCTHU pajiyry.

O 3akpenu 3epkKajo B HYKHOM I1OJIOXKEHHUH C MMOMOILLBIO JIMHEWKA M KYCOYKOB IJIaCTHJIMHA.



ONbIT

Ma OnbITa HyXHBI:

e fenuit kapToH

® HOKHHILIbI

® KapaHjalll

® LIMPKYJIb

® LIBeTHHIE KapaHJallu
WJIH KPackH

OMnbIT

3acTaBb LIBETa MCUYE3HYTh

© Hapucy# Kpyr Ha
KapTOHE U pa3slesu
€ro Ha LUEecCTb
yacreu, Kak
[oKa3aHO Ha
pUCYHKe. Bbiperxu

KPYT.

Pa3nensgem

v

@ PacKpach CEKTOpbI:
KpPaCHBIM,
OpaH>XeBbIM,
YKENTBIM, 3€JIEHBIM,
CUHUM

U (pHONIETOBBIM —

B TaKOM MOpAIKe.

[IBETa

A\
/
<

® [IpOTKHHU LIEeHTpP
Kpyra KapaHJallloM,
YTOOBI MOIYYUIICH

BOJIYOK. PacKpytu ero.

[IBera ucuyesnyr, M
Kpyr OyIeTr KasaThCA
YKEJITOBaTO-0€ebIM.

O KanHu Ha npoMokKalllKy 4YepHuiaamy. Ha
Oymare pacnibiBeTcs Hebosblilasi KJgKca.

Aa onbira HyXHBI:

® CHHHE YepHHIa
® [IPOMOKALLIKa WJIH

gl;mn:gmaﬂhﬂaﬂ ® Kanuu B LEHTp

e BOJIA . KJIIKCbl BOJIOH. [IATHO
' | [MOIOJI3ET AalbLLeE.
Hexkoropsbie
KpacuTEeH, BXOMSLLIHE
B COCTAB YEpPHWII,
ObICTpee IBHIKYTCSA
Briepes No MOKPOHU
bymare, 4yeMm Jpyrue,
MO3TOMY pasHbIe
KpacuTesu
pasfensaTcs, U Ha
bymare obpasyiorcs
KOJblla pa3s/IMyHbIX
LIBETOB. JTO
Ha3bIBaE€TCS
XpoMaTtorpaduen.

11
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[IBeT U KUBOMUCH

benbin cBeT COCTOMT U3 COYETAHUS
PA3HbIX LBETOB. IPABA KAXETCS HAM
3eNeHOMU NOTOMY, YTO, KOraa HA Hee
napaet 6enbivi cBET, OHA OTPAXaeT
3€e/ieHbIM LUBeT U nornouwiaer Bce
ocranbHbie. CMelmBaHmMe pasHoUBETHbIX
ny4yeu CBETa AAeT COBEPLUEHHO UHbIE
pe3ynbTaThl, Y4&M CMELUMBAHUE
NMUIMEHTOB, NPUAAIOWMNX LBET KPACKAM.
Hawu oneitet nomoryT rebe ynosurs

pasHuuy.

AAG orbiTa HYyXHbI:

® KpacHas, JKeJTas
M CHHSS KpPacCKH
® MajieHbKas KMCTOYKa
e Oymara
® YBEJIMUUTEIbHOE
CTEKO

OPQHXEBbIX

YepPHbIK

© Korna ManeHbKue JeTH PUCYIOT,

OHM y4yaTcs CMeLIUBaTh LiBeTa. Teoe,
KOHEYHO, TOXKE€ HEe pa3 MPUXOOWIOCh TaK

nenatb. KaptmHka HanoMHUT Tebe 06 3ToM.
B KOHIle TMpOLIOro BeKa XyIoXKHUK Hopik
Cepa npunymas Ipyrod crnoco® cMellMBaTh

[IBETa — OH CTadBHJI KpPOILLEYHbIE

pa3HOLIBETHbIE TOYKH BIUIOTHYIO JIPYT
K apyry. IlocraBb KpacHyio TOUKY pPALOM
c xenrou. [TocMoTpu Ha HUX u3ganu. Kak

onu BeIrAAAT? [lonpobyi HapucoBaTh

11N CMmelllMBaeM KpacKu

3eneHblr

TakuM obpa3oM Dosiee CIOMKHYI0 KapTUHKY

WK Y30P.

® Terepp MOCMOTPH Ha KapTUHKHU B 3TOH

KHUTre 4Yepe3 YBEJMYUTEIbHOE CTEKJIO.

o=
e

OHM BCE COCTOAT U3 TOUEK

BOT 3THX YeThIpEX [BETOB: .

(

5




OMNbIT

CMelllMBaeM CBET

AAG OIIbITA HYXHB:
e Oenas bGymara
e TpU (hoHapHKa
® KPacHbIM, CHHHH

¥ 3eJieHbld ueodat
® KJIEHKas JieHTa

© Kakue 1BeTa IOay4YaTCs MPU CMELLIMBaAHUU
pa3HOLBETHLIX Jyyer cBeta? KnelkoW eHToH
MpUKpernu K crekiaM (hoHapyKOB KpacCHBIH,
CUHHUHM M 3eJIeHbIH LesodaH.

XKenTbir

onbIT

® BoIk/iouMd cBeT

MU IOCBETH (pOHapuKaMH
Ha besnyio Oymary.

Yto noJsiyyaercs, Kormua
pa3HOLBETHLIE JIYYM
nepecexalorcs’?

nypnypHbIn

Crenan TpexMepHblE OUYKU

Mg onbiTa HyXHB:

@ CTaphle COJIHEeYHbIe
QUKH

® KPacHbIM U 3eJIeHbIH
uesodan

® KApPTOH

® HOYKHMLLbI

® KIeHKas JIeHTa

O [lonoxku crapsle
COJIHEYHbLIE OYKH Ha
KapToH U o0Beny 1o
KOHTYPY. Bbipexxu
cCaMH OYKH M JIBE
IY)KKH K HHUM,

® KjileMKoM JIeHTOW COEJIMHM JeTalli OYKOB.
JleBbIM «rJj1a3» OYKOB 3aKJIEl KpaCHBLIM
1eJ/iI0(PaHoM, TIPaBbiki — 3€J1eHbIM.

Ecnmu nocMoTperh 4yepe3 Takue OYKU Ha
CrelMabHyI0 TpEeXMEpPHYIo doTorpadwuio,

TO u300pakeHue Ka)keTrcs oO0beMHbIM. KarKIbii
IJ1a3 BUJIMT TOJIbKO 4acTb M300pa)keHusi. Mo3sr
COeIMHAET UX BOEIOWHO, JocTturas 3dderra

TPEXMEPHOCTH.




I E iR R a E R R R R R N R NN R R R RN R R R R RN

L

CBET NPUHOCHUT

Be3 ceeta mbl He mornu 6bi BUAETH.
CeeT nonagaer B rnas YenoBekaq,
6naropapsa Yemy mo3r popmupyer
obpas okpyXalwLwmx NpeaMeTos.
Ho y ceeta ectb u gpyrmue nonesHeoie
ceoncTea. M3yuas pacnpocrpaHeHue
CBETA B PA3/IMYHBIX MATepuanax
UM OTPAXXEHUE OT HUX, MOXHO

NPMAYMATb, KOK UCMOJ/Ib30BATH
3TU CBOMUCTBA.

AAG OnbITa HYKHBI: Q@ Coumu 1IPOOKY ¥ OCTOPOIKHO MPOTKHU CIULEH IBIPOYKY B CTEHKE
® J1aCTMaccoBas OyThUTKH. 1
6yThUIKA @® 3aTKHU JBIPOYKY MaJlbLieM U HarosiHU OYThUIKY BOIOW M3-110]] KpaHa.
® (poHapHK 3aKkpoyu rpoOKoH.
8 BofA ® Tlonpocu npyra BLIKIIOYMTL CBET B KOMHATE W TIOCBETH HA OYTHIIKY
@ BA3allbHasa Cridla
(boHapvKOM c3ajH, Kak IOKa3aHO Ha PHUCYHKeE.

® OTKpOH JBIPOYKY U MOJCTaBb
rajiell rnoj BbITEKAIOLLYIO CTPYIO
Bozibl. CBeT OoT (poHapuKa rnomnaner
Ha TBOW Iajell.

JIyd cBeTta oTpa)kaeTcs OT CTEH
OyTBUIKKU M TTOBEPXHOCTU CTPYH.
MMEHHO Tak pacrpoCTpaHseTCs
CBET IO BOJIOKOHHO-
OINTHYECKHUM JIMHUSAM.




1N Crenail MUHU-MUKPOCKOIT

Ma onbira HyXHBL:
® MaJIeHbKOE 3epKaJio
® [U1aCTHJIHH

® CTEeKJIAHHbIM CTaKaH
e amoMuHHeBas Qobra
e ura

® KJIeiKas JleHTa

® Karuia BOJbI

® MaJIeHbKHH LIBETOK

O B Mukpockone ais
[MPEJIOMJIEHHUA Jyda
CBeTa MCIIOJIb3yeTCs
CTEeKJIAHHAs JIMH3a.
ITy pOJib MOXKET
BBITTOJIHUTL Karuis
BOJIbl. YCTaHOBU
3epKaJio ToJ, YIJioM
Ha KycOdYKe

[UIaCTWIMHA U HaKpOH

CTaKaHOM.

OfbIT

Ara onbita HyXHb:

e yepHaa Oymara

e Oenaa Oymara

® KpYIJIbl€ PE3MHKH

® 2 OJIMHaKOBble DaHKH
WJIH cTaKaHa

® BOJIa

® MEPHbIA CTaKaH4YMK

® TEPMOMETD

® OCTOpPOKHO Haleu
B OaHKM OIUHaKOBOE
KOJIMYECTBO BOJIbI.

O Crnoxu

aJIIOMUHHUEBYIO
(honbry rapMoOLLIKOH,
yTobOBl MOJYyYHIIaCh
MHOTQCJIOHHas
roJiocka. B ueHrtpe
aKKypaTHO npojenau
MaJIEHbKYIO IObIPOYKY
WTJIOH.

® Usorau donbry
HaJll CTaKaHOM, Kak
[oKasaHO Ha
pUcyHKe. Kpas
3aKpery KJIEeHKOH
neHTorH. KOHYMKOM
naJiblla MJIA HIJIbI
KaltHU BOJIOM Ha
ILIPOYKY.

CBeT, TEeIUIO U LIBET

©® Onny OaHky obepHu 6enort Gymarow,
Ipyrylo — yepHoH. 3akpenud Oymary

pEe3UHKaMH.

® Ocrapb OaHKM Ha COJIHEYHOM TOMOKOHHHUKE
Ha 1-2 4aca, 3aTeM HU3MEPb TeMIIEPATypy

BOIIbI B KaKIIOMH.

O Ilonoxxu
MaJIeHbKHH LIBETOK
WK JPYTOU
HeOOJIBILION MpeaMeT

Ha JOHLILLIKO CTaKaHa

O]l BOIAHYIO JIMH3Y.
CaMopnenbHbIN
MHUKPOCKOIT MOYKET
VBEJIMYUTL €ro royTH
B 50 pas.

TeMHble MMOBEPXHOCTH MOIVIOLIAIOT
TEIUIO U CBET, a besble — OTpa)KaloT.
[ToaToMy 11s >KapKuxX JIETHUX JIHEHW
Jy4llle BbIOUpaThb CBETIYIO OIEXKIY.
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OTpa’keHue cBeTa

OueHb NonesHo 3HAThb, KAK
pacnpocTpaHsertca ceet. Ha atnx
CTPAHMLIAX ONUCAaHbI NpUbopsl,
UCMNONb3YIOLWNE 3AKOHDI
PACnpoOCTPaHEHUs CBETOBbIX Ny4en.
lNepuckon — ycrponcreso, kotopoe
NO3BOJNIAET 3KUNAXY NOABOAHOM NOAKM
YBUAETb, YTO NPOUCXOAUT HOA BOAOM.
Kamepbi-o6¢ckypbl niogm ymenu genars
yxe B XV Beke. 3T0 HaO3BAHUE O3HAYAET
«TEMHAs KOMHATAa».

OnbIT Chenav NepUCKOIl

Ma onbira HyXHPI:

® [UIMHHas y3Kas
KapToOHHas KOpobKa

® HOYKHHMLIbI

® 2 3epKasa

® KJIelKas JIeHTa

® [JIACTHJIMH

® TPaHCIIOPTHP IS
M3MEPEHUs YTJIOB

© BBepxy U BHU3Y
KOPOOKH BBIPEKHU

KBaJlpaThl TaK, Kak
MOKa3aHo Ha

PHUCYHKE.

@ Knenkoi jeHToM

W IJIaCTUIMHOM 3aKperu
3epKaJla BHYTpH KOPOOKH
TOYHO T110]] VIJIOM B 45°.

® Tenepb Thl MOKELllb

3arisiHyThH NoBepx 3abopa!
Ha yepTtexe n3zobparxeHo,
KaK pacIipOCTpaHAETCA CBET
B [1EPUCKOIIE.




ONnbIT Crnenan KaJeUIOCKOII

AAG OrbITa HyXHbI:

® 3 OJIMHAKOBLIX
3epkasna

e Denaa dymara

® KIEHKas JieHTa

® (PUI'YPKH M3 LIBETHOM
bymaru

Bpock BHYTpPb
HECKOJIbKO
pa3HOLIBETHBIX
OyMayKHbIX (PUTYPOK
U [TOCMOTPH, KaKue
[OJIy4aTcs Y30pbl.
Yro byner, ecnu
rnomMeLlarb (PUrypku
KapaHjaaLiom?

® Cxkpenu 3epkasa
KJIEMKOH JIEHTOH TakK,
yToDbl MOJIYyUYHIIaCh
TpexrpaHHasi mpu3Ma.
[locTaBp ee Ha

benyio Oymary.

Cnenan KaMepy-o0CKypy

© Bruipeku ofiHy CTOPOHY KOPOOKH

A\g onbITa HyXHDI:

M C MOMOLLIBIO KJIEHKOH JIEHTHl TYrO 3aTsIHU
e MasieHbKas Kopobka =
e orTa €€ KaJIbKOM.
® HOXHHLIEI @ B uenTpe npoTUBO-
® KAPTOH o
B s A [OJIOXKHON CTOPOHBI
MaJIEHBKYIO IbIPOYKY.
© [loBepHH KOPOOKY JBIPOYKOH K
CBeTJIOMY OKHY. Ha KaJibKe MnosIBUTCA
usobparkenue okda. [loxsurait KOpobKy
B3aJl-Briepel, 4yTobbl M300pa)keHue crajo
YETKHM.

O Tol 3amMeTns1, yTO HM300pakeHue
nepeBepHyTo BBepx Horamu? [ToHATH NMpUYMHY
3Toro Tebe nomo)ketr pUcyHok. To ke camoe
MPOMCXOOMUT U B IJ1asy,
Korja B Hero rioriasiaet
CBET, HO TYT
BMELLIMBAETCS MO3T

M IIOMOraeT Ham
[TIOCTaBUTb MUP

C TOJIOBbI Ha Horu!
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COJIHEYHBbIM CBET

Y>Xe ThiCS4M NeT Ha3ap Nloan Hay4Yunumch
onpepensatb BpEMS Mo TOMY, KAk
U3MEHSIOTCS TEHMN OT NPEAMETOB.
dencreme conHeuYHbIX YaOCOB OCHOBAHO
HA TOM, 4YTO CBET PACNPOCTPAHSETCS NO
npamon. OgHaKo Npu ABMXEHUM B
armocgepe nyuu CONTHEYHOro CBeTa
CTANKMBAIOTCA C MENBYAULLMMM
yactuuamm neinu. lloatomy oceewexnue
MEeHSAEeTCs B Te4eHUE OHA.

1 Chesay COJIHEUHBIE Yachl

Aa onbira HYKHbI: © [lonpocu ® Packpach CBOM ® Kaxpii Hac

® B3pOC/IBIIA B3POCJIOrO TTOMOYb Yyachl BOJOCTOMKHUMH oTMeYaH, Kyua
MOMOLIHHK Tebe mnpojienaTb Kpackamu. BelHecH rnajaeTr TeHb OT

® KYCOK (paHephl IILIPOYKY V Kpasi Ha YJIMLY B Majoykyd U yKa3sblBau
gg:?:p:h':' HPEMEDED tbaHephl ¥ BCTaBUTb COJIHEYHBII JIEHb. DAIOM C OTMETKOM

o IpAMAs NaZiouKa B Hee nasouky. [lpu BpEMSL.
IUIMHOM OKOJO 50 CM HeobxoIMMOCTH

® KJIeH Juls JiepeBa 3aKperu ee KIIeeM.,
® BOJIOCTOMKHE KDACKH

® KHCTOYKH

Yutu: s
TOro 4YTOOHI
COJIHEYHbIE
Yachl
[OKa3biBajii BEPHOE
BpeMs, UX HeoOXOIUMO
BCAKMU pa3 CTaBUTb
TOYHO TakK,

KaK OHH :

GBI \
pacrioyioKeHbl BO

BPEMS] i —

Pa3METKHM.



A\a onbiTa HyXHBI:

® MOMOILLIb JIpyTa

® MEJIOK

® [UIOLIla/IKa C pPOBHOM
MNOBEPXHOCTLIO,
Hanpumep neTcCKas
ImoLanKa

© ConHeyHbIM JIHEM
MONpOCH Apyra
00BeCTU TBOIO TEHb
MEJIKOM.

OnbIT [lytb comnHua

® [lopropsuTe
Ka)KObpld 4Yac 1uar ©.
He 3a0biBan KaKIbii
pa3 CTaHOBUTLCA Ha
TO K€ MECTO H
MOBOpAaYMBaTbHCS
JIMLIOM B Ty XKe
cropony. Ilo Mmepe
TOrO KaK COJIHLIE
NIBHXKETCA 110 Heby,
MEHSIeTCSA
NIONIOYKEeHWe W JJikHa
TEHH.

OMnbIT Kakoro 1Beta He0O0?

Aa oneira HyXHB:

® CTEKJIIHHBIM CTakKaH

® BOJla

® YayHas NOXKKa

® MYKa

e Oenasa Oymara MM
KapTOH

e (hoHapHK

© PasMmelllail MOJIOBUHY YaWHOM JIOXKKU MYKHU B CTaKaHe BOJIbI.

® [locraBb crakaH Ha Oenyio 6Gymary M rnocBeTH Ha Hero (hoHapHUKOM
cBepxy. Boma Ka)kercsi CBETJIO-TOJIYOOM MM CEPOX.
® Tenepb nocraeb Oymary 3a crakaHOM U IIOCBETH Ha

Hero cOOKy. Boma kakercs OGyiefHO-OpaHXEBOH WJIH
YKEJITOBATOM.

Menpyaniuve 4YacTULlbl B BO3yX€, KaK MyKa B BOJE, MEHSIOT LIBET CBETOBBLIX JIyYeH.
Korpma cBer nagaer cOOKy (WM Korga COJIHLIE CTOWMT HM3KO HaJll TOPU3OHTOM),
royiydbou LIBET paCcCeUBAaEeTCs, U Iya3a BUAAT MU30bITOK OpaHKEBBLIX JIYUEH.
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CBET U LBET B MPUPOJIE

Mup npupogabl nonoH Kpacok u ceera.
HukTo He 3HaeT, KaK BOCNIPUHUMAIOT
oKpyXxaiouwee myxa nnm 6abouka, Ho
OMbITbl NO3BONAT HOM NyYLUE MOHSTb,
pasnuyaioT M Hacekomble useta. Jliogu
BEKCMM NOJIb30OBASIUCE MPUPOLHBLIMMU
Kpacutensimm, Aobbieas ux U3 pactTeHun,
XUBOTHBIX OPraHU3MOB U MUHEPAJIOB.
Monpobyn caenats ux cam. Ecnm
NocTaparbecsi, TO MOXHO Aaxe
NPUPYHUTLE MonHuto!

OnbIT JII0OUMIIBI HAaCEKOMBIX

Ma onpira HYXHD: ngIpEH{H 13 6enoro M pm::mam KapTOHa 10 JIBa LIBETOYKA.
® 6ot 31 pOsORHHt a pPO30BbIX lIBETaXx HAapHUCYH KpacHbIM (hbJIOMacTEpPOM yKa3aTelu
KapTOH HEeKTapa — MATHBILLIKUA Ha JienecTkax. Ha omHoM M3 0esibiX 1IBETOB
@ HOMKHULEL HAPUCYU TaKUe Ke yKazaTenu YepHbIM.
SEPACHEI 7 FCPELIE ® Cnenail U3 MpPOBOJIOKH CTEOENbKU U MPHKPENU K HUM LIBETOYKH
.g;‘:;if:f i [UIACTUIMHOM. BOTKHM LIBETHI B 3€MJIIO PAIAOM C HACTOSLLMMM LIBETAMH.
& iR oIt © Kanuu menoM B LIEHTp 4yuMcTO OeJioro LBeTka U B LIEHTP OJIHOrO
® MeJl U3 PO30BbLIX 1IBETOB.
O [loHabmonay 3a NMPOUCXOALLIMM C OJIM3KOrO PacCTOSHMAL

Kynma HacekoMble cajaTcsl yallle — Ha Oesibli LIBETOK WJIM Ha PO30BbLIA?
[ToakcniepuMEHTUPYH C pPa3HbIMHU LIBETAMH.




onbIT

Mg onbira HyXHbI:

® B3pOCJIbIH
MOMOLIHHK

® MaJieHbKas KaCTpIoJis

® BOJld

® JlyKOBas Llesyxa

e Oenasa Bara

® JIOMKKd

OMnbIT

Mg onbiTa HyXHBbI:

® MeTaUIHYeCKHH
MPOTHBEHb

® [171aCTH/IMH

e 11e/10(haHOBBIH MaKeT

® MeTaJUIM4ecKas BHIIKa

Kpacurenu

© [lonpocu
B3POCJIOrO TMPOBapUTh
JYKOBYIO LUICHYXY

B HEDOJIbLLIOM
KOJIMYECTBE BOJIbI

B T€YEeHUe 15 MHUHYT.

13 OBOILLIEH

® [locne Toro Kak
OTBap OCTBIHET,
ONyCTH B HEro Ha

5 MUHYT KOMOUYEK
BaThl. Korja
HKUOKOCTb BITUTAETCH
B BaTy, BbUIOBH €€
JIOXKKOH U OCTaBb
npocyluTh. Kakoro
LiBeTa crana Bara?

BBI30BU MOJIHUIO

© ITOT OMbIT MOYKHO
[MOBTOPUTH CO
CBEKJION, INUHaTOM
WU YaeM.

© BosbLLION KYCOK IUIaCTUIMHA TMPWIKMM K MPOTHBHIO TaK, YTOOBI
MOJIyYMJlaCch pyyKa. Tenepb He MpuKacaucs K camMOMy MPOTUBHIO —

TOJNIBKO K PYUYKE.

® Jlep)ka nNpOTHBEHDb 3a [UIACTWIMHOBYIO PYYKY, TPH €ro KPYroBhIMH
IBMXKEHUAMH O nakeT. [Ipn 3ToM Ha NpOTHBHE HaKallJMBaeTCs
CTaTUYECKHUH 3NIEKTpHUYECKUH 3apfl. [IpoTuBeHb He INOKEH BBIXOJIWTH

3a Kpasl mnakera.

® Hemuoro
TTPUITOIHUMHU
MPOTUBEHb HaJ
rnaketoMm (Bce ere
JepKach 3a
[J1aCTUJIMHOBYIO

PYYKY) ¥ TOJHECH

K OIHOMY yrJ1y 3yOLbI
sunku. Hckpa
[IPOCKOYUT OT
[IPOTHUBHS K BWJIKE.
HMmenHo tak MonHus
[IPOCKAKHMBAET OT
obnaka

K TPOMOOTBOJLY.
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JIBHOKYIIIMECS KapTUHKU

YroBbl NOHATb, YTO MMEHHO Mbl BUOUM,
xopouiero 3peHus HegoctaroyHo. Moar
ponxeH obpaborars o6passi,
BO3HMKaowwme nepep rnasamu. OgHako
MO3r, AAXE CaMbIA YMHBIN, cnocobeH
obpaborark TONLKO onpeaeneHHoe
konuuectso obpazos B cekyHay. Ecnu
ero npeBbICUTb, TO MO3r HOYHET CaM
«3anonHaTb npobensi», 1 HaM
MOKQXETCS, YTO KAPTUHKU ABUXKYTCS.

AAg onbiTa HyXHbI:

® MaJIeHbKHe
OyMaKHble HIIH
KapTOHHbIE KapTOYKH

e chbioMacTephl

® KaJibKa

® KapaHJalll

® cTerJiep

1l Criesiall KHKKY-MYJIbTALLIKY

©® Hapucyit Ha OIHOHW KapTOYKEe KapTHHKY, /\ .
ocraBuB cOOKy nons. Ha KapTvHKe HOMKeH o S
ObITb ONWH TpEAMET, KOTOPhIK ByneT

IIBUTaThCH.

5 j =
® CBeM KapTHHKY Ha BTOPYIO KApTOYKY, YYTh- r’k St
YyTbh U3MEHHUB TOJIOKEHHE JIBUIKYILIErOCH p— :.../--"//
obbekrTa. =

© [loBTOpM MocNeqHUH LIar HEeCKOJIbKO pas.
YeMm 6Gonbllie KapPTUHOK, TEM Jydllle, HO A %i{
XOpOLLIEro MyJIbT(UIbMA HY>KHO HE MEHbLLIE
IIBEHa/ILIaTH.

O Cnou KapTOYKH CTOIMKOW M CKpEIH
C OOHOM CTOPOHbI CTeruiepoM. beicTpo

MPOJIKCTall CTPAHUYKHU — TBOS KapTUHKa
OKUBET.



Aa onbita HyXHb:

® KOMITBIOTEP
C rpacpuyecKon
nporpaMMoH

® [IPHUHTED

® cTeruiep

® [loBTOpPH
npeabIOyLLUUK 1uar
HECKOJIBKO pas,
3aTEM pacriedyarau
KapTUHKU U CKpEIu
MX CTEIUIepoOM, Kak B
NpoLibiM pa3. Takum
o0pa3oM O4YeHb
MMPOCTO M300pa3uTh
CTYLLIAIOLLYIOCS
TEMHOTY WU
MOCTENEHHO
MEHSIOLLME LIBET
JIMCThS JiepeBa.

onbIT

Mg onbira HyXHbI:

® MaJieHbKas
KapTOHHas KapToudKa

e (prioMacTephl

® HOXKHMULIbI

® [IB€ KpVIJible pe3HHKH

® Bellasika

©® Ha opHOM cTOpOHE
KapTOYKW Hapucyu
TIOPEMHYIO PELLETKY
C TOJICTBIMU

MPYThAMH.

1[N MybTAllKa — elle mnpoiie!

O Ceityac XyNOXHUKU-MYJIbTUIUIMKATOPL! (MX €llle Ha3bBaloT
aHMMaTOpaMmH) LLIMPOKO MOJIb3YIOTCA KOMIIBIOTEPOM. Thl MOKelllb
nepeHATb ux onbIT. Co3nand Ha KOMIBIOTEPE KapTUHKY U COXpPaHH €ee.
® Ternepb HEMHOTO M3MEHU KApTUHKY U COXPaHH 0] APYTHM HMMEHEM.
[Ipollie Bcero KaXKIpld pa3 NpH COXpaHEHUH N00aB/ATb K UMEHHM
nepBoro ¢avna udops! 1, 2, 3 U T. 1.

MenpkaHue

® Ha npyrou ® Crnenail BBEpxy H O Tyro HaTsaHH
CTOPOHE HapHUCY! BHU3Y KapTOYKH PE3UHKH, TMPUBA3AB
JIMLIO YelloBeKa. MaJIEHbKUE ObIPOYKH MX K BEpXHEH
U MpOJIeHb B HUX U HWKHEU 4acTiM
PE3UHKH. BEeLLIaJIKU.

® 3aKpyTy KapTO4YKy MOCHJIbHEE MU 3aTeM OTNyCTU. [lBa M300pakeHus MEJIbKAIOT nepej Iyia3aMu
Tak ObICTPO, YTO MO3r HE YyCIieBaeT BOCIIPMHUMATh HMX IO OTHAEJbHOCTH, U KapTUHKH

COBMELLIAIOTCA.
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HoBbie cnoBa

AHumMarop (MyJIbTUILIMKATOP) —
XYIOOYKHUK, KOTODPbIA PUCYET
MYJIbT(OUIIbMBI, CO3/laBasg Cepuu
PUCYHKOB, € Ka)XOblK CleOyIoLLUn
HE3HaYUTEJIbHO OTJIHYAEeTCA OT
[peabiayLero. 3aTeM 3TU PHUCYHKU
CHUMAIOT Ha IMJEeHKY U ObICTPO
[TOKa3bIBalOT OJUH 3a JIPYIHUM.

BoJIOKOHHAas onTUKa — TEXHUKa
repejaadu CBeTa 10 TOHKHUM
CTERJIAHHBIM BOJIOKHAM.

Kanenpockon — 3epxajibHas TpyOKa, B
KOTOPYIO TOMELAIOT PasHOLIBETHbIE
urypku. OTpakasiCb B 3epKaJiax,
OHU 00pa3yioT 3aTEUJIMBBIE Y30DHlI.

Ecnu TpyOKy BCTPAXHYTb WU
[TOBEPHYTh, Y30P U3MEHUTCH.

Kpacurenb — BelllectBO (0OBIYHO
YKUIIKOE), KOTOPOE MOMET U3MEHUTh
LIBET TKAHH, BOJIOC, KOXXU U T. II.

Mukpockon — 1pubop, yBEJIUYUBAIOLLIWH
MaJIeHbKHUEe OOBEKTHhl C IMOMOILLLIO
OIHOW WJIN HECKOJIbKUX JIUH3.

[lepuckon — npubop, B KOTOPOM CBET,
OTpakasiCb OT HECKOJIbKUX 3epKall,
U3MEHSIET HarpaBJIeHUE CBOEro
IBH>KeHuss. MMeHHO TaK MeprcKor
MMO3BOJIAET HaM YBUIETb CKPbIThIE 3a
YIJIOM TIPEIMETHI.

IIpenomMneHue — M3sMeHEHHE CKOPOCTU
U HarlpaBJIEHUs] IBUXKEHUS CBeTa
[PU TMPOXOXKIAEHUU U3 OIHOTO
BELLIECTBa B JIPYTOE, HaNpUMEP U3
BO3/lyxa B BOJY WKW YEpe3 JINH3Y.

[Ipusma — O6pPyCcOK CTEKJa WU APYroro

[IPO3pavyHOro Marepuasna
TPEYroJILHOTO CeYeHHs, MPOXOos
yepe3 KOTOPbIM OeJIbid CBET
pasnenseTcsa Ha CEMb LIBETOB

pajIyTH.

Panyra — u3orHyrasi pasHolBETHas!

rnoJioca cBera B Hebe. Pamyra
obpasyeTrcs, Korga COJIHEYHbIM CBET
MMPOXOAUT CKBO3b KarUIM BObI, Kak
CKBO3b TIPU3MbI, U pa3lesisieTcs Ha
pasHeie LBeTa. [IpHHATO cuuTaTk,
YTO B pajyre CeMb LIBETOB:
KpacCHbIA, OpaH»XEBbIM, YKENThIH,
3eJIEHbIW, roybor, CUHUK U
(bHOIEeTOBLIN.

YKa3arenu HeKTapa — IATHBILLIKA Ha

JIETIeCTKax LIBETOB, YKa3blBalOLLMeE
HACEKOMBIM IyThb K CEpEeIUHKE
L[BETKA, IIe HaXOJWUTCA IbUlblla U
HEeKTap.

@PoTocHHTE3 — MPOLECC, MO3BOJISAIOLLIMNA

pacTeHusaAM npeobpa3oBbiBaTh
COJIHEYHBIM CBET B 3HEPIHIO TTMILIMU.

@PoToTponu3M — CriocOOHOCTb

pacCTeHUM pacTH IO HarlpaBJIEHHIO K
CBETY, Jake INIyOOKO I10[ 3eMJIEH.

XpomMmaTtorpadusa — pasiejeHue

KpacuTesien B YepHWiax U JpPyTrux
YKHUJIKOCTAX pacIlibIBAHUEM TIATHA
YKUIIKOCTH, HAHECEHHOI'0 Ha

BJIQXKHYIO (PUIBLTPOBAJIbHYIO Oymary.



JBU>KeHue
U MeXaHN3Mbl
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3aKOHbI IBUXKEHUA

Anrnuiicknn ¢pusuk cap Ucaak HerotoH
OTKPbI1 TPU 3aKOHQ AsuxeHus. [Nepebin
U3 HUX: TEJIO OCTAHETCA B COCTOAHUM
nokos unu byper NpPoaoMKATL ABUTrATHLCS
C TOW X€e CKOPOCTLIO A0 TeX NOop, NoKa

K HeMy He ByaeT npunoxeHa cuna.
Bropoii 3akoH: ecnu K Teny npunoxuTsb
cuny, To ckopocTk U (unu) Hanpaenexue
ero ABNXEeHUs U3SMEHUTCA. TPEeTUI 3aKOH:
KaXXpoe AelcTBUE Bbi3blBAET PABHOE

W HaNPABJIEHHOE B NPOTUBONOMNIOXHYIO
CTOPOHY NPOTUBOAEUCTBUE.

AAg onbrra HyXHbL:

® [1JIaCTMaCCOBhIE
YarlKH

® BOJIa

® CKaTepTh

® CTOJ1 Ha ynule

©® 3acrenu cron
CcKaTepThio. Hanewu
B YalllKi BO/Ibl,
yTOOBI OHM CTaJH
TsDKENee, U pacCcTaBb
Ha CTOJie.

® Kpernko BO3bMUCH
3a Kpal CKaTepTH

U C CUJIIOW PE3KO
NepHU ee Ha cebs.
Tbl MOKelLlb
BbIJIEPHYTb CKATEPTh
U3-TIOJ1 YallleK, He
[TPOJIUB BOLY.

1111l DoKyC CO CKaTepThIO

ATOT OIBIT JIy4llle MPOBOIUThH Ha YJIMLIE
B Xopoluyio noroay. BosamoxxHo, Tebe
MoHaI0buTCsA CHavana
NMOTPEHUPOBATLCH, MpEXIe 4YeM (OKYC
yAAacTCs, HO BBIIJIAIUT 3TO OYEHb
3(pdeKTHO!

[lepBuit 3akOH HblOTOHA ry1acur, 4TO
COCTOSIHUE TeJla OCTaeTCAd HEW3MEHHBIM,
[IOKa K HEMY HE MpPUWIOMKAT CHUIIY.

Tbl npuriagpiBaelllb CUIY K CKaTEPTH,
MOTAHYB 3a Hee. OHAKO K yalllKkaM
HUKaKOW CWJIbI HE MPHJIOXKEHO,
[MIO3TOMY OHH OCTAHYTCSl HA MECTE —
€CJIA Thbl, KOHEYHO, MOoCcTapaellbCs.



Il CriycK TapalllioTa

. ® Bo3bMu maToK 3a
AAg onbITa HyXHb: -
® XJIOTKOBBI HOCOBOW CepeimHy, NoaHKMN y
M1aTOK €ro oBkILIE U y
® TOHKasa OeuyeBKa WM oTnycTth. Yro
SaNa npoucxonut? Ha
® [IpHLLernKa "
rapariioT OeUCTBYIOT
IIBE€ CUJIBl: €ro BecC
© [IpuBsxu U cuia
K PacrioIO¥KEeHHLIM COIMPOTHBJIEHHSA
Mo JyaroHasv yrijam Bo3ayxa. OHH
raTka KyCKH YpaBHOBELLIUBAIOT

OeyeBKU ONUHAKOBOWM Opyr apyra,
IUTMHBI, KaK TOKa3aHO U CKOPOCTb

Ha PHUCYHKE. OITyCKaHUA

® [Ipukpenu napatiora OCTaeTcs

[MPULLIENKY B MECTE HEU3MEHHOH,

rnepece4yeHus a UMEHHO TaKOM,

HeyeBoK. MpH KOTOPOH
COIPOTHUBJIEHUE

BO3/lyXa TOYHO PaBHO
BECY napariiora.

1)1 JIelicTBYME U TIPOTUBOIEUCTBUE

Mg onbira HyXHbL:

® POJIMKH WJTH

ckeuTbopn
® BOJIei6O0bHbIH MY *
® JIpYT, KOTOPBIH

noumMaer Tebs

® Ha ponukax unu ckerdrbopje BCTaHb
B LIEHTPE POBHOM IIIKOW TJIOLLIAIKH.
Bo3bMH B pyKM MsY.

® bpoch MAY Kak MOKHO CHJIbHEE.

Yro ¢ Toboy npousoluio? B Kakom
HarpaBJIeHUU Thl OBMXKellbcAa? Kak Thl
IyMaelllb, 4To Oyner, eciid Thl OPOCHILIb
MAY Hasal, 3a rosiopy? [lonpobyu!




JIBU)KEHUE M OCTAHOBKa

Mpeamert B cocTosHuu nokos obnagaer
CBOWCTBOM MHEPLUU. DTO 3HAYUT, YTO
NpeAMeT He HaOYHET ABUraThCs, NoKa
HQ Hero He NoAenucTByeT cuna.
Bospeicreue cun TpeHus m TaXeCTn
npUBeaeT K TOMy, YTO ABUXEHUE
NnpeaMeTa 3aMeyIuTCs, ecnu He
NPUNOXUTL K HeMy 6onbluyio cuny.
Tak, B onbiTe, ONUCAHHOM HO coceaHen
CTPAHULE, BEAPO PACKPY4YMBAETCS
PEAKTUBHOW CUJION BbITEKAIOLLMUX
BOASHbIX CTPYN.

[l KpyTsiuecs suiia

sssssaFssssaResRRRRERREE

MG OnBITa HyXHBI: [IpenMeTsl, KOTOphIE Ka)KyTCSH
® OJIHO SO BKPYTYIO OJIMHAKOBbIMH, MOTYT IIPH JIBUXKEHUH
M OJIHO ChIPOE AHLIO BECTU Ce0si COBEPILIEHHO I10-PasHOMY.

® 1Ba bmozuia [Iponmenai 3TOT MPOCTOM OIIBIT.

O [lonoxxku no
OOHOMY SMLY Ha
Kaknoe omomnie M

nonpobyu

pacKpyTuTh HUX. YTO ~ ,

IIPOUCXOJIUT? SETSISE B
@ JleroHbKO o ‘

JIOTPOHBLCS J10
Ka)KIIoro fuiia
KOHYMKOM TMablia,
4yTOOBI OCTAHOBHTL
BpallieHue. YTOo Tbl
BUIULLbL TeNnepb’?

AALIO BKPYTYIO JIETKO PACKPYYMUBAETCA M OCTAHABIMBAETCSA

[IOTOMY, YTO BHYTPHM OHO TBeEpHOE. B ChipoM siille >KENTOK
OBXeTcsa B Oesike. Thl oCTaHaB/IMBaElllb CKOPJYIKY, HO HeE
YKEJITOK, IMO3TOMY fAMLIO CHOBa HayMHaEeT BpalllaThCsl.
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OnbIT

Aa ornbira HyXHB:

® B3POCJIBIM
MMOMOLIIHHK

® JIeTCKOe
njaacTMaccoBoe
BEIEPKO

® BepEBKa

® /IBe M30rHyThle
COJIOMHMHKH 1151
KOKTeHNneH

® HOJKHHIIbI

® KpY>KKa BOJIbI
® [UIaCTHJIMH

N

©® HanpaBb KOHLbI COJIOMHHOK B pa3Hble CTOPOHbI TOPHU30HTAJILHO.
3aKpernu COJOMHWHKHU B OTBEPCTHSX TIACTHIIMHOM.

O [IpuBsKM K pydyKe BelepKa BepeBKy. Ilepka BelIepKo Hajl
pakoOBUHOM, Ha/lMBak B Hero Bomay. Yro npoucxomut? Yro Oyner, korma
B BEJIEPKE HE OCTaHEeTCs BOJIbL?

ONnbIT PackauuBaHue B TaKT

O [[o/10)kU B KaKObIM
MeLLIOYEeK MO TpHU

Ara onbita HyXHbI:

® JIBa CTyJia

® Kperkas BepeBKa LIapuvKa, y

@ LIECTh MEILOYKOB d B TOCJIEeIHHHU —
® [IIapHKH 10 LUTYK.

® HaTsiHu BEPEBKY MEXy CIIMHKaMH CTYJ/IbEB.
[logBech MEILIOUKM HA BEPEBKY Ha HHUTKax
pasHOM IUTMHbI TaK, YTOOBI OJMH M3 MaJIeHbKHX
MELLIOYKOB OKasaJiCsi Ha OJIHOM YPOBHE

¢ bonbiuMM. Ternepp packadau OONBILIOH
Mmerodek. Yro byner ¢ ocrasbHbIMHU?

O [lonpocu
B3POCJIOro MpojaenaTh
IBE IBIPOYKHU JIpyT
HarpoTHUB JIpyra

Yy CaMoOro JIOHBIILIKA
BeJlepKa.

® Obpexb
COJIOMHUHKH, OCTaBHB
[MPUMEPHO 7,5 CM
rnocrne usruda.
BOTKHM COJIOMHHKH
B JILIDOYKH.

29
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VICTOUHUKM 3Hepruu

Bcio aHepruio niogm Tak unu nHave
nony4atot or ConHua. Pacrenus ymeior
npeobpa3oBbIBATE CONHEYHbIN CBET

B 3Hepruio nuwn. Mepresie pacreHus

(u xuBOTHBIE, KOTOpPBIE NUTANMUCH
PACTEHMSAMMU) 30 MUINUOHBI NET Nox,
AEACTBUEM KOJNOCCANbHOrO AABNEHUS
NPeBpPaTMNNCL B NCKONQEMOe TOMJINBO —
yrons, He¢Tb U ras. [laxe TBO€ Teno
nony4yaeT 3HEPruio B NEPBYIO ouepeab

ot ConHua.

OnbIT «COJIHEYHBbIM» BEHTHUJISITOD

Mg ornbira HyXHBI:

e nHieBas ¢posra

® yepHas KpackKa WIH
MapKep

® HOXKHHMLIBI

® KJIeHKas JieHTa

® HUTKH

e Dosblilaa yHucras
cTexisHHaA baHka
C KDPBILLIKOM

© Buipexxu u3
(hoJIbI'M [IBE MOJIOCKH
pasMepoM TMPUMEPHO
2,5x10 cM Ka)Knasd.
OnHy cTopoHy
3aKpach 4YepHbIM
MapKepOM WU
Kpackou. Cnesnau

B MONOCKax npopesu
U BCTaBb UX OJIHY

B JPYryio, 3arHyB
KOHLIbI, KaK TOKa3aHOo
Ha PHUCYHKe.

@ C nOMOUIBIO HATKU U KIEWKOUW JIEHTH TPUKPENH CONHEYHbIE NaHenw
K KpblllIKe 0aHKU. [locTtaBb 6aHKy B COnHeyHoe MecTo. YepHas
CTOpOHA IOJIOCOK HarpeBaeTcsi CUibHee, YyeM OnecTsllas.

M3-3a pasHULbl TeMmriepaTtyp BO3HMKHET pasHMlla B JlaBJIEHMH BO3Jyxa,
M BEHTHJIATOP Ha4yHEeT BpalllaTbCs.



1[N [ [onbeMHMK-LIEHTpUdYyTa

AAQ OIIbITa HYXHBL:

e Iycras KaTyllKa

® Kpernkas BepeBKa

® HOYKHHLIBI

® NaKeTHK

® LLIapHUKH

® DYJIOH KJIEHKOH
JIEHTHI

0 Otpe)xb Kycouyek
BEPEBKU JIMHOU

OKOJIO 25 CM A

U TIPOJIEHb €r0 N
CKBO3b KaTVIIIKY. ;
® K ogHOMY KOHILY '
BEPEBKH [MPUBSIKHU '}.I X \

MeLLIOYEK g ‘
C LUIapHUKaMH, >l
K JIPyTOMY — PYJIOH

KJIEMKOM JIEHThbI, KaK © Jlep)ka KaTyIlIKy B pYKe, PAacKpyTH PYJIOH KJIEHWKOH JieHThl. BHauane
MMoKa3aHO Ha MOJIIEPIKHMBA MELLIOYEK CHMU3Y, MOTOM OTITYCTH U MOCMOTPH, YTO
PHCYHKE. Oyner.

OnbIT BongHoe koneco

-

M4 ObITa HyXHBI © Ykpernu Ha Kpasx PaKoBMHbI JBa KyCOUKa KapToHa .
S KA M TIPUKJIEH K HUM KJIEHKOM JIEHTOM pa3pe3aHHYIo
© HOYKHHLIBI COJIOMHMHKY TaK, YTOObl B HEe MOXHO 6bIO CBOGOIHO
e BA3a/IbHAs CrMLA [MPOCYHYTh BA3aJbHYIO CIIHMLLY.
Mo el o HE TR @ Bhipe)xy M3 KapTOHa JIONacTd M IJ1aCTHIMHOM |
® [1TaCTHKOBasA 6
P MPUKPENU K CrHLe, Kak M306pa’keHo Ha
e KJI€iiKas NeHTa pucyHke. HeBombIMM KYCOYKOM IIaCTHIMHA
® [UIaCTHIHH YKpEenu 4yTh Jajibllie Ha CIIUle KOHELl

LLUEPCTAHOU HUTKHU.

® OTKpOM KpaH TakK,
yTOOBI Ha JIONACTH
[IOTHXOHBKY TEKJIa
cTpys Boabl. HuTka
OyneT HamMaTbIBAThCS
Ha CIIMLLY.
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VicTouHnku sHeprum

Bropow 3akon Helotona rnacur, uro
ecnu K npeameTty npuioXuTb cuiy, To
OH HAYHET ABUrATbLCHA, U3MEHUT
HANPABNEHUE MU 3AMEeQJIUT ABUXEHMUE.
Tenno — paxe B HebonbWNX
KONMYECTBGX — MOXET NOCAYXMUTb
MCTOYHUKOM Takom cunel. Huxe onucan
3KCNEePUMEHT, B XOA€ KOTOPOro oT Tenna
TBOUX PYK BO3AYX COrpeeTcs u
pacwupurtcs. PeamHka coxpaHur
3HEPruio, KOTOPYIO TBOU PYyKHU
BbIpabOTAIOT B Npouecce CKPYYUBAHMS.

)N Cujia TEIJIOro BO3Jyxa

f

AAg OIIbITa HyXHBL:

@ yucras Irnycraf
CcTexAHHasa OyTbUlKa
¢ npobkou

® BOJla

O SKcriepUuMeHT
Oyner 6oJiee
YAAUHBIM, €CNY
3apaHee OxJIaIuTh
OyTblky. [locTaBb
ee Ha ronyaca

B XOJIOIUJIbHUK.

B OCTOPOXKHO CMOYHM
Kpaelluek npobxku
BOJIOM M TPUKPOU
OYTHIIKY NPOOKOH,
HO He MpH}KUMau

€e U HE 3aBHHYHBaH.
Bopa He pacrt

BO3/IyXy IOMNacTh ® OOxBaTu OyTBLUIKY OBYMA pykaMu. [locrapaucsi HE LLIEBEJIUTLCS
B OYTBUIKY. M BHUMATENbHO Habmopau 3a npobkou. Yto npousonaer?



OMnbIT

A\g onbiTa HyXHBI:

® B3pOCJIbIA
MOMOLIHHK

® [JlacTMaccoBas
OyTbiIKa C NMpoOKoOK

® PEe3rHKa

® [UIeHKas JIEHTa

® CKpErKH

e OycHHKa

® CITHYKa

® KapaHjarll

AAg onbiTa HyXHEL:

e OymarkHbi¥i Naket
e (ben

O [lonpocu
B3POCIIOTO TPOJENaTh
IBIPOYKM B NPOOKe

U JIHE IJIACTUKOBOM
OYTBUIKH.

® PacripsiMu CKpErKy
M MPOJIEHb €€ CKBO3b
IObIDKY B npobke.
CHoBa 3arHu CKpernky
M3HYTPU TakK, YTOOBI
OHa He
BbICKOJIb3HYJIA.

O [IponeHp pe3rHKY CKBO3b ABIPOYKY B JIHE U 3aKpENH CITMYKOH.
[lpuknen crnuuky Knenukou neHTou. [lenoukon u3 cKpenoxk
«BbUIOBH» KOHEL| Pe3MHKHU K3 OYThUIKM W 3allelid ero 3a MNpoaeTyio
CKBO3b TPOOKY CKpPEIIKY.

© Ha npyron KoHell
CKPEenKU HaHWKU
OYyCUHKY W 3arHu €ro
CBEPXY.
[TonyyuBLLIMMCS
KPIOYKOM 3alleru
KapaHpalll, Kak
MoKa3aHo Ha

PHCVHKE.

© 3aBepHu nMpoOKy M Bpalllan KapaHialll, 4YToObl 3aKPYTUTh DE3UHKY.
3aTeM IMocraBb OYTBUIKY M OTIYCTH Kapanpjalll. YTo IBUraetr TBOIO

KOHCTPYKLIMIO?

©® Hanyy naker u nopbpoch BBepx. YTo
[IPOU30LLI0?

O Teneps Hay# MakeT TEIUIbIM BO3IYXOM
u3 ¢eHa (He porparuBaucs (HDEHOM IO IaKeTa)
U cHoBa nopubpock. Ecrtb M pasHuua?
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IJNIEKTPUYECKUU 3apsil

INEKTPUYECKUN TOK — HONPABAIEHHOE
ABMXEHUE NONOXUTENBHO UMN
OTPULATENBHO 3APSXXEHHbIX YaCTUL,
matepuun. OTpuuarensHble

¥ NONOXMUTENbLHbIE HaCTULbI
npuUTArneaioTcs nogobHo ToMy, Kak
NPUTArMBAIOTCS PA3HOMMEHHbIE Nonioca
marHuTos. [lBe oguHaKOBO 3apsXeHHbIe
yactuusl (Hanpumep, nonoxurensHeie)
orrankusaiorca. Cratnueckoe
3NEKTPUYECTBO MOXET HaKAMIUBATLCS

B PA3/IMYHbIX BELLECTBAX.

OMbIT CTpys BOJIbI UCKPHUBJIAETCSA

—-

Mg onbira HyXHbI:
@ BO3JIYLUHBIH LLIapHK
® KpaH C BOJOH

® [loTpu BO3MYILIHBIA
[LIapUK O CBUTEP WJIH
IpPYIVIO TKaHb, YTOObI
Ha HEM HaKOIWICH
3JIEKTPUYECKUH
3aps.

® OcCTOpOKHO
MOJHECH 1IapUK

K CTpYe U IMOCMOTPH,
yto Oyner.

O [IpuxkocHuch
LLIapUKOM K CTpye

U OIATH OTOJBUHb
ero. [Ipopomkaer
CTPYsl OTKJIOHAThCS?
Kak Tbl mymaellb,
YTO HYXKHO CHeNaTh,
4yTOObI MMOBTOPUTH

3¢ deKT?

© OTtperynupy KpaH Tak, 4yToObl M3 Hero
Teksa cnabas, HO poOBHas CTPYys XOJIOOHOM
BOJIbL.




OnbIT Bonocel npidom

Arg ornbira HYKHDI: O [lotpu wapuk o TKaHb, 4TOOLI Ha HEM

® [TOMOLLHHUK C HaKOIMHJICA 3JIEKTPHUYECKUN 3apsil.
YUCTBIMH KOPOTKHUMH ® [logHuMK 11apMK HaJ, roJIOBOM
BOJIOCAaMH

MOMOLLHUKA U [IOCMOTPH, 4YTO Ovper.
Moxxellb npojienaTh OIbIT
M Han cobou nepejl 3epkajiom!

® BO3/YLUHBIM LLIapHK

1) EcTb 1 3apsn’?

O O6BsXKM pYYKY HHUTKOM M MOJBECH TaK,
yToObl pyuKa CBOOOJIHO Bpalllaach.

Mg OIbITa HYXHBI:

® 2 [1J1acTMAacCCOBbIE

DYUKH ® Ka)knplil npeaMer rno oyepenu MnoTpu
® LLIBEHHBIE HUTKH KaXKIIbIM JIOCKYTKOM M IOoJIHECH K pyuke. Eciu
e HeboJbllIne

NPEIMET HECET 3JIEKTPUYECKUH 3apsll, pydyKa
NPUTAHETCA K HeMy. XOpollIo HaKarluBaloT
3apAn LIeNK, CUHTeTHYEeCKHEe TKaHU U MeX.

peaMeThl 13
LLIEPCTH, CTeKa,
[J1aCTMAacCChl
M MeTauia

@ JIOCKYTKH pPasIuyHbIX
TKAHEH

1 [ [puTArMBaloLMecs 1LapUKU

Mg onbira HYSKHD: o CBHH{HH LIapHKY @ [lomectu mexxy
® 2 BO3YILHBIX JUTMHHOW HHUTKOM. LLIapUKaMH JIACT
[IapHKa [Torpu 1apuky, oymaru. Yro

® LLIBEHHbIE HUTKH YyTOObI Ha HUX NPOU30LLLIO?

® MCT Oymaru BO3HHUK Ecu nopHecTH
3JIEKTPUYECKUI 3apsl]  He3apsiKeHHbIN
U BO3BMHCH npeaMer OJIM3KO
3a CepellMHY HUTKH. K 3apsKeHHOMY,
Yro nonyuyunocs? TO €ro KOHIIb!
[IputaruBaloTcsa v npuobpeTyT
LIapUKH APYT pasHOMMEHHbIE

K npyry? 3apsijbl.
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JneKTpudecKas

barapeinku — ycrpoicrea, 3anacaiowme
anekTpuyeckyio sHepruio. Koraa
barapenka ABASETCS 4ACTbIO
3NEKTPUYECKOWN Lienu, NOTOK 3/IEKTPOHOB
TEYeT OT OTPMLATENBHOrO NOAKCa
Barapeiku K NONoXUTENbHOMY Yepes
BCE 3neMeHThl uenu. Marepuansi,
KOTOPbIE NIOXO NPOBOAST
3NEKTPUYECTBO, HA3LIBAIOTCS
Pe3MCTOPaMU MU CONMPOTUBNIEHUSMM.
Ux ucnone3yior, Hanpumep, ans Toro,
4YTOObI YyMEHbLUNTL SPKOCTb CBETA.

SHEPIUs

OnbIT Cnenan 6arapeuky

|

® [[pOYHOE OymakHoe
KPYIIHEE MOHET.

® MEJIHbIE MOHETHI
® COJIb
@ BOJla

® MdJIEHbKasa J1aMIIO4Ka

YTo noayuynnocs?

Ma onpira Hyxgp: | @ PacTBopH B BOE HEMHOTO COJH.
® Hapexp OymaykHOe MoJIoTeHle U (osbry Ha KBaJpaTHKHU YYThb

[MoJIOTEHLIE o
e nuiieBas ¢osibra ® Hamouu OymarkHble KBaIpaTHUKU B COJIEHOW BOJIE.
® HOYKHHMLIbI O [lonnoxku mpyr Ha apyra CTOMNKOW: MEIHYI0O MOHETY, KycO4YeK (OJIbIH,

Kycoyek Oymaru, CHoBa MOHETY, M TaK Jajleeé HEeCKo/bKO pa3. Cepxy

CTOMNKY JOMKHa ObiTh Gymara, BHM3Y — MOHETa.

® JIBa M30JIMPOBAHHbIX © 3auyMllIEeHHbIM KOHEeLl OJHOro MNpoBoOjia INOICYHb 0]l CTOIKY, BTOPOH
MEJIHbIX MpoBOJA KOHeLl MPpUCOeIMHMU K JlaMrioyke. OJIMH KOHel|, BTOPOro NnpoBojia

MOJIOXHU Ha CTOIIKY CBEPXY, BTOPOM TOXKE INPUCOEJIMHU K JIaMITOYKe.




Aa onbira HyXHbL:

e Oarapeika Ha 4,5 B

® MaJIeHbKas JlaMIo4yKa

® 2 TIpOBOJa

® MeTaJuiMyecKas
CKperka

® 2 KHOIKH

e rpobKoBas rojcraBKa

® Ckpenka npenucrasiasieT cobou
BBIKJTIOYaTENb, KOTOPBLIM 3aMbIKaeT HJIN
pasMmeblKkaeT Lerb. [Tonpobyn BKIOYMTH

JIAMITOYKY.

OMnbIT

AAg onbira HyXHb:

® BCe npeaMeThbl (CM.
NpeblIyLLIMKH OIbIT)

® [peIMEThbI 13
MeTanua, nnacTMacest,
JepeBa, CTeKIa,
pPe3nHbl U NMPODKHK

ONbIT

AAg onbiTa HyXHBL:

@ B3pOC/IbIH
MOMOLITHHK

® 3JIeKTpHYecKas Lerb

e 2 KapaHjaila

® TOYMJIKa

KapaHzallla cjenaH u3 rpagura, KOTOPbIH MPOBOJAMT 3JIEKTPHUYECTBO, HO
HE TaK XOpPOILO, Kak MeTa/uimyeckun nposoj. [lo spkocTtu

JIaMIOYKHU Thl OMNpenenulllb, KakoM KapaHjalll Jy4dllle MMPOBOIUT
37IEKTPUYECTBO — JUIMHHBIM WM KOPOTKUM.

O Cobepu uenb, Kak
[MOKa3aHO Ha
pucyHke. OnuH
KOHE1] CKpEerku
[MPHUKOJIM KHOTIKOM

K rnojacraBke. Bropou
OCTaBb CBOOOIHBIM,
Tak, YTOObl OH MOT
[MpUKacaThCcs K
IIPYTOA  KHOIIKE.

HccnenyeM mpoBOOUMMOCTD

‘ © Cobepu uenb (cM. Bbllle). YOepu CKpenky

1 nonpobyn 3aMKHYTb LieNb KaXKObIM M3
@/ =% NpeaMeToB 1o oyepenu. [TocMOTpH, B KakoMm
cllyyae JiaMIlO4YKa 3aropuTcsl, B KAKOM — HeT.
® Marepuansl, npoBoasAlINE 3NEKTPHIECKUN
TOK, — IMPOBOJHMKU. He npoBoasllme —
M30JIATOPBI.

CornpoTuBieHue

© 3arouu oba KOHIIAa OJIHOTO ,
KapaHpalia. [Tonpocu B3pocsioro nomMoub

Tebe paspes3aTb WM pas3/IOMUTh BTOPOH KapaHjalll MoroJiaM.
OnHy ¥3 NMONOBUHOK TaKXXe 3aTO4YM C 06eux CTOPOH.

O [lomecTy KapaHJallM MO OYepear MEMIY KHOMKaMH
(ecnu noHanobuTcA, pasaBuHb MX). ['pudens
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Cuna TSKeCTu

Cuna TaXecT NoCTOSHHO BO3AENCTBYET
Ha TBoe Teno. LleHTp Taxectm tena —
TOYKO, Yepe3 KOTOPYIO NpoxXoauT
POBHOAEUCTBYIOLLASN CUN TAXECTH,
AENCTBYIOLWMX HO YACTULLbI 3TOro Tena
npu niobom nonoxeHuu ero B
npocTpaHcree. [lns yCTONYMBOCTU LEHTP
TSXECTU AO/HKEH HaOXOAUTLCA HAA
cTynHAMMU. JIbDKHUKKN MOTYT cMeno
HOKNOHATLCS BNEepen — UX «CTYNHU»
(nbkM) Takme pnnHHBIE, YTO LEHTP
TAXECTU OCTAHETCS HaA HUMM.

onbIT Cua TSHKeCTU TSHEeT BHU3

Mg onbira HyXHbL:
® CTVJ1

O Canp Ha cryne
MPAMO, PYKU OITyCTH
BHU3, 110 OoKam.
CTyrnHHU 1ocraBb Ha
MOJl Tak, YTOObl OHH
HE HaxOOWJIUChb MOJI
CTYJIOM, a ObUIH
YYTh-YyTh BbIIBUHYTHI
BIIEPEI.

® Teneps nonpobyu
BCTaTbh, HE IBUras

PYKaMH.

Korpma pyku onyiieHsl 1o 60kam, BIOJIb
Teja, LUEHTP TAKEeCTHU HaxOIUTCA He

HaJll HOraMu. Thl MbITAelllbCsl BCTATh, .
a Cujla TAXKECTU TOTAHET TebsA BHU3 — 2 o, Cois
M OHa ropasno cujibHee Tebs! ot ST g




onbIT

AAQ OIIBITa HYKHDI:

® B3pOCJIbIH
MMOMOLIIHHUK

@ CTapbii TEHHHUCHBIH
MAYMK

® [UlacTUKOBas OyThUIKa
TAKOro JKe JuameTpa,
Kak Ma4

® [UIaCTHIHH

® KpacKM, KapTOH
W IOp. s
yKpalleHHs

® KJIeMKas JIeHTa

BHu3y curypka
TSDKeJee, YeM

CBEPXY, 3HA4MT,
ee LIEHTD TSKEeCTH
HaxOJIMTCA HHU3KO
1 OHa Oyner
YCTOWYMBO CTOSATh
JaXke Ha KpYyrJjioMm
OCHOBaHUU. Ecnu
€€ HaKJIOHUTD,
LIEHTP TSHKECTH
OCTaHEeTCs Haf
TOYKOH OIIOPHI.

A/\ﬂ OIbITa HYKHBI:

® [UlacTUKoBaa OyTbUIKa
C KPBILLIKOH

® [UIaCTHJIMH

® 'BO3/1b

® 2 BWIKH

@ YcraHOBM rBO3JIb Ha KpbllLKe OYThHIIKA. Bec BUIOK
pacnpefiesiseTcs Tak, YTO LEHTP THKECTH BCeu
KOHCTPYKLIMKM HaXOIOUTCS HWXKE OCTpHUA T'BO3M, [O3TOMY
cicreMa OyJleT COXpaHATb paBHOBECHE, NaXkKe eclid OyTbUIKY
TOJIKHYTh. IDTOT IMPUHLMIT UCIIOJb3YIOT KaHATOXOLIb,
DaslaHcHUpys Ha KaHaTe C IMOMOLLBIO JUIMHHOIO LlecTa.

Hepandiiika

© [lonpocu B3poOCNOro paspesarh MAYMK TOI0JIaM U OTpe3aThb
OT OYTBUIKM BEPXYLLKY BBICOTOU IMPUMEPHO 10 CM.

® Kapron, 1BeTHasa Oymara, LIEPCTSHblIE HUTKU NOMOryT Tebe
npeBpaTUTh OYTBHUIKY B 3abaBHOe cylllectBo. He nonb3yucs s
YKpallleHHUs TAKeJIbIMM MaTepualaMH.

® HarnosiHu NOJIOBUHKY TE€HHMCHOrO Mf4Ya JIOBEpPXY IUIaCTHJIMHOM
M TNPUKpENH KJIEHMKOW JIEHTOH K OyThlIKe.

V) DanaHCUpysa Ha OCTpUe

O [LInanky rBo3nisi BOTKHHU
B MaJIeHbKHH
MJIACTUJIMHOBLIM 1LIapHK.
C pa3HbIX CTOPOH BOTKHHU
B LLIADUK JIBE BHUJIKH.
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MolliHbIE pbIYaru

MawmnHbl 1 MEXAHU3MBI NOMOTAIOT
noasMm nepemeLyars Gonblume TAXECTH,
npuknagbsieas Hebonbwyio cuny.
Peiuar — oguH M3 npocTbiX
mexaHusmos. OH BpawiaeTca BOKpPyr
TOukM onopbl. MU3ameHsa nonoxeHue
TOYKM OMOPbI U BENUYMHY FPY3Q,
MOXHO nubo nepepeuHyTs Gonblumni
rpy3 Ha MeHbluee paccrosHue, nubo
MeHbLUMI rpy3 Ha 6onsbwee. Becna -
3TO TOXE PbIYAru, ¢ MX NOMOLLbIO
rpebubl nepemeLLaloT Bogy.

LE R R R EENNEEEEERENRERRERBERNHESHEH;RBESMNHMEHEZS:SH;EEB}ER;E;:]
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OnbIT [lomgbeM C MOMOILIBIO pblYara

Aa onbira HYXHB: © OOBAKM CTakaHYMK M3-1OJ Horypra
6euyeBKOM Tak, 4ToObl 3a Hee ynoOHO ObLIO

@ T[YCTOH CTaKaHYHK

M3-T0J1 HorypTa nep»Kartbcsi. MOyKHO MOIMPOCHThL B3POCJIOro >
®BOJA ] nMpojelaTh MO KpasM CTaKaH4MKa JIbIPKU M ‘_
'gg”;‘:“a ey MpojieTh B HUX Ge4yeBKy. Hanel B crakaHuuK >
§ & ehia BOJIbl M TOIPOOYH MOJHATHL €ro OJHUM |
® TPEYroJbHas JeTab nasbleM. Jlerko su 371o? |
A S ® Tenepb yCTAHOBH pblYar U OIOpy, Kak
MoKasaHO Ha pucyHKe. Ha oiMH KoHell
pblyara MocTaBb CTaKaH4YMK (MpH
HEeOOXOIUMOCTH MOXHO 3aKpEerMuTh €ro
TUIACTWIMHOM) M Ha)KMM OJIHMM IaJIblIeM Ha
\ npyrod koHel. Kak nerdye nomHATh cTakaH4YWK? i

[Touemy?

e S
— "!"'ITM

e e e —
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| 1)) Crjla M pacCTOsHUE

AAG OIbITa HYXHBI: O [onoxy 1apyKH
® JItHEeHKa UIMHOH ‘ B MAaKETUK U 3aBsKU
30 cM cBepxy. Pacrionoxu

® BLICOKasl KapTOHHas BCE€ HeobXxomumble
KopobKa IJIS OrlbITa

® 2 TPEeyrOJibibie
Jletand oT [MPpEJIMETLI, KaK
KOHCTPYKTOpa [TOKa3aHO Ha

® MaJIeHbKHH MaKeTHK pUCyHKe. Bepx

® LLIaPHUKH

KOPOOKH TTOMOKET
Tebe OTMETUTH
BBICOTY, C KOTOPOH
Hajl0 OpocHUTh
LLIapUKHU Ha KOHel]
JIMHEHKH (phiuara).
YTo mpou3oLLIo

C JeTaJbKOWU Ha
JpyroM KoHue?

® Terepb OTOABUHbL TOYKY OIOPHBI (TPEYrosbHYIO AeTalb) Mojabliie
oT Kopobku. CHOBa OpoCh LLIAPUKK C TOM »Ke BbICOThL. B yem pasnuna?

[IoBTOpH 3KCNEepUMEHT, nepenBuras TOYKY oropbl U Opocasi LLapuku
C pa3HOU BBLICOTHI.

1) MUyKpOBeECHI

AAG OnbITa HYXHBI: N R AT 5 2 L AN o

® COJJOMHUHEA JUIA \ 1> .-J T ,._ﬁ‘-" 74 ".Ii . _ -+ e ok
NHUThA , . Y e s -y

® HOXKHHLIBI

e Oy/1aBka

® KapTOH

® KapaHjalu

©® C noMmoupio pelyara MOYKHO CpPaBHUTb BEC MeJIbYaHllIMX MpeIMETOB,
HarpuMep KpYIUHOK caxapa wir ceMsH. OIWH KOHELl COJIOMHHKH
3a0CTPU. BTOPOH BBIpEXH KEJOOKOM.

® /3 KapToHa BbIpeKH OIOpYy s BecoB. [IPOTKHU COJIOMUHKY
Oys1aBKOH OJinyKe K KesIoOKy M ypaBHOBech Ha ornope. OHa J1opKHa
cBOOOJIHO JIBUraThCA. Y 3aOCTPEHHOrO KOHLIA COJIOMMHKHM YCTaHOBH
KapTOHHYI0O KapTouKy. [loMmelllait B »kenoboK pasjMyHble MEJIKUe
npeaMeTbl U KapaHOalloOM OTMeYar Ha KapTO4YKe I10JIOXKEHUE CTPEJIKH.

=
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bnioyHaga Tdra

Bnoku — npocrenwme npucnocobnenums.
Oum npeacrasnsioT cobon Koneca ¢
Xenobkamu, No KOTOpPLIM NPOXOAUT

Bepeska. [opasgo npouye TaHYTb rpy3 et
BHW3 BECOM CBOEro Tena, YeM TONKATh .uJ _
ero eeepx. bnok nossonser nogHMMarThb ik

P H - ,_g.- ﬂ
rpy3, NPUKNAAbIBAs K HEMY CUny, p— *“J

HanpaenedHyio BHu3. B koHcTpykuunio
60sbLUMHCTBA NUPTOB BXOAUT CUCTEMA
610KOB C NPOTUBOBECOM, KOTOPbIN
onycKaeTtca Npy nogbeme nuera.

pln
pn

=k
E:

OnbIT OIMH MPOTHB IBOMX

Ara ornbira HYXXHBI: © HaTrsaHu BEpeBKy MeXKy najakamMy, Kak [OKasaHO Ha PUCYHKE.

e [IBOE JIpy3€it ® [lycTh IBOE M3 Bac BO3BMYTCA 3a flaJIKKW M TAHYT MX B pa3sHbIe

@ b€ KpEerKHe Masku CTOpOHBI. TpeTtun OyaeT TAHYThb 3a KOHELl BePEBKH, YTOOBI CIBUHYTb
(MOOHAYT PYYKH OT MajKu BMeECTe.

1Babpbi)

KTo cunbHee —

.KPEHKHH BEPEBKAa
npoe uaru onuH?*




@ B3pOCJIbIH
MOMOLIHHK
® JIBe KaTyLLKH

® KYCOK [POBOJIOKH

® /IBa KployKa

® KUpIuY

® TOHKas BepeBKa WIH
NPOYHbIM LUHYP

AAG OIBITa HYXHBL:

AAQ OIIbITa HYXHDBL

® B3POCHBIK
NMOMOLIHHK

® 4 KATYILKH

® KYCOK TPOBOJIOKH

® 2 KpIoyKa

e 2 KUprH4va

® TOHKas BepeBKa

© [lonpocu
B3POCJIOTO OTpeE3aThb
IIBa KYCKa ITPOBOJIOKH
OT BELLaJIKH,
NPOIEHb HX

B KaTVILKH, 3arHu

U 3aKpYyTHU KOHLHI,
KdK TMOKa3aHO

Ha PHUCYHKE.

® Tenepb nycrb
B3POCJIbIM YKPEMUT KPIOYKH BBEPXY MBEPHOrO
nmpoeMa WM B IpyromM ynoOHOM MecTe.
[Tonouner HaBec WM rapax.

® [lonpobyu npunoaHATh KUpnuy (6bBaioT
KAPIWYM C OTBEPCTUAMM, UX OY€Hb YIOOHO
MCIIOJIb30BaTh IS 3TOro OIbiTa) CO CTOJA
OIHOHU PYKOHU. ITO HOBOJIBHO TPYHIHO.

O Teneps cobepu cucremy OJIOKOB,
n300pakKeHHyI0 Ha pUCyHKe. MeieHHO

M POBHO MOTAHM 3a BepeBKy. Crano nerye?

O Crenysl MHCTPYKLMAM K ITPEeabIIyLLIEMY
onbITy, cobepu 6osiee CIOMKHYIO CUCTEMY
0J10KOB, U300pa)KeHHYI0 Ha PHUCYHKE.

® OIUH KUpHU4Y NpUKpeny K 010Ky, Apyron —
K cBOOOIHOMY KOHLYY BepeBKH. IlepBuiit Oyner
npeicrasisaTh cobor aUdT, BTOPOH —
npoTuBoBec. (Clierka HajgaBuB Ha MPOTUBOBEC,
MOXKHO MNOAHAThL nudT. bnaronaps
MMPOTUBOBECY JUIA MOJbEMa KUpNUya
HeobOxonuMa MeHbllas cuna. B Hacroaiumx
audTax NpoOTHUBOBEC NO3BONAET cOepeyb
3JIEKTPOIHEPTHIO.
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3yOyaras repegaya

3ybuaroe koneco — aTo NpocTo
KONECUKo ¢ 3ybuumkammu. MoxHo
coeauHUTbL ABa 3ybuaTtkix Koneca Tak,
4To6bl 3y6bsi OQHOrO M3 HUX BXOAUNU
mexay 3ybbamu apyroro. Toraa npwu
BpALEHUM nepBoro 3ybuyartoro koneca
Ha4YHEeT Bpalwarbca v Bropoe. B Takyio
CUCTEMY MOXHO BKNIOUUTL Nioboe
KONMYecTBo 3ybuarsix konec.

B saBucumoctu ot yncna n pasmepa
3y6u4aTbiX KONEC MOXHO M3MEHATb
HAMPABNEHUE U BENUYUHY CUTbI.

VI Crieslayd 3yb4yaThle KoJjieca

Aa orbira HYKHBL: © BoceMb pa3 obBelM Ha TOJICTOM KapTOHE

® B3POCJIbIH KOHTYp O/oila MM KPBILLIKH, [Tonnpocu
MOMOLIHHUK B3POCJIOrO MOMOYL Tebe Bbipe3aTb KPYIKKH.

® TOJICThIH KapTOH @ Criien Kpy»KKH 110 4vetsipe. [lony4unnoch JBa

.Eq?;f R Kosiecuka. MaMepb JIMHEHMKOW HX TOJILLMHY.

.5_,,211% WM KPBILLKH HapucyH Ha nucre rogppupoBaHHOrO KapToHa

@ JMHelKa rnornepeKk CKIaloK JIBe TOJIOCKH, LIMPHUHA

U S e KOTOPBLIX Oy/leT paBHa TOJLLMHE KOJIECHKOB.

:ﬁ;ﬂmb' AKKYpaTHO BBIDEXKHW HOMKHUILIAMM.

@ GYIaBKH C TOJIOBKAMM ® OOKJIeH KOJIeCUKU [MOJIOCKaMH

® npobKoBas JocKa ropupoBaHHOro KaptoHa. Crapaics

COCTBIKOBATb KOHLIbI KaK MOKHO aKKypaTHEE.
@O [lonoXKu nosyyeHHble 3ydyaThlie KoJieca

Ha MPOOKOBYIO JOCKY Tak, 4yToOBbl MX 3yOUMKH 3allelUJIMCh.

B ueHTp Kaxkaoro 3ybyaToro Kojieca BOTKHM
OynaBKy. Beipe)xu M3 KapTOHa I0JIOCKU

M MPHUKJIEN K 3ybuyaThbIM KojiecaM — OHH
nocny»kat pydykamu. [loBepuu opHO 3ybO4artoe
KOJIECO TI0 4acoBoM crpelsike. Kyna
rioBepHeTcsi BTopoe?




| I 3yOyaThle KoJieca BeJIOCHITIE]a

AAG OnibiTa. HyXHb: C nomolpio 3ybyaThix KOJIeC pa3HOro guaMeTpa Cuia,
@ B3pOCIIBIii KOTOPYIO €3[0K IpUKJIaAbIBAaE€T K IefassM, Bpalllas 3aaHee
TTOMOILIHHK KOJIECO BeJIOCUIIeNla, MOXKET MeHATbcA. Chenall 3TU MOJIENH,
R TPOIORD 4YTOOBI MOHATb, YTO IPOUCXOOUT IPU TEPEKTIOYEHHUN
OIbITa 2 J p Ip P
® KYCOK KapToHa CKOPOCTEHM.

® KPYIJIble PEe3HHKH

© C nomolipio B3pOCOro ciena ojiHo 3ybyaTtoe KOoJIeco [IuaMeTpOM
OKOJIO 20 CM, OIHO — J¥aMeTpoM 10 CM M OJIHO — JMaMEeTpOM 5 cM.

- ® Camoe Oosbllioe 3ybuaToe KOJIeco MPUKPENu K JOocKe, Kak
MokasaHo Ha pucyHke. OHO uzobpakaeT nepnanb. Bropoe
3ybuaToe KOJeco IpHUKJIEeH K LeHTPY 00JIbLLIOro KapTOHHOIrO
Kpyra. 9T1o Oyper 6osblloe 3ybyaTroe KoJeco
(«3Be3pioyka») 3aaHero koneca. CoemvHM Ba 3y04aTbix
KoJieca PEe3UHKOM.

® Crenall OTMETKY Ha BEpXHEeH 4acTu KoJjieca. CKOJIbKO pa3 Halo
[MOBEPHYTH Ienasb, YTobbl OTMETKa cliesana MojHbld 06opoT?

O Ipukien camoe ManeHbKoe 3ybyaToe KOJIECO MOBEPX CPEIHEro
U MepecTaBb Pe3HHKY Ha Hero. Bo3MOXKHO, MpUEeTCs TMPUMNOIHATD
nefasb, MOMIOMNKHUB 1oJ1 Hee KapToH. CKoIbKO 00OpOTOB nenasiu
NPUXOAKUTCH Ha OJMH NOJHLIA O00pOT Kojleca Tenepsh’

OnbIT BBepx wnu BHU3?

Mg onbira HyXHbL: O [lonpoby# cospartb cUCTeMy 3yOuarhbix
e ECS! TIpEIMETH, Kosiec. Packpach 3TH Kojieca B pasHble
HEOBXOIMMbIE JUIA uBeta. EcCiu Thl cCOenUHULIIbL

ofnbiTa Ha C. 74 HUX MpaBUIIbHO, TO IPH IOBOPOTE
R M CTORKM [IEPBOro KoJjieca OCTaJIbHble MPHIYT
B JIBUXKEHHE.
® [lonpocu npyser OoTBeTUTh, Kynda Oyaer
JIBUraTbCsl YKpervieHHasi Ha rocjegHeM 3ybyaToMm
KoJlece CTpelJiKa, Korja Thl IOBEpPHELlb MEePBOE.
OHM HEe CMOryT OTBETHUTH MPaBUJIbLHO, €CIH
HE CIIPOCAT CHaydalla, B Kakylo CTOPOHY
Thl Oyzellb BpallaTh NepBOe KOJeco.
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K/IUMHBS Y CKJIOHBI

Bo3MoXHO, KOMY-TO nokaxercs
CTPOHHBIM CYUTATB KIIUH MK
HOK/OHHYIO MAOCKOCTb MALUMHOM,
oaHaKo, nopobHo peivary unu 6noky,
3TO Nnpucnocobnenuns, obneryaiowme
pabory. [pu nogseme rpysa Ha
onpeaeneHHyIo BbICOTY BCEraa
Tpebyertcs 3aTpATUTL OJHO U TO Xe
KONIMYECTBO IHEPTMN, HO NPUNAraemas
NP1 3TOM CUNIQ 3ABUCUT OT PACCTOSHUS,
Ha KOTOPOM OHa npunaraetcs. Yeenmyme
PACCTOAHUE, MOXHO YMEHbLUUTb CUNTY.

OnbIT [TopHuMeM MmallnHy

Aﬂ.ﬂ OIIbITA3 HY’KHBI:

® pasjiesioyHas J0cKa

® KHHUIH

® MaJleHbKasn
MrpylLIeYHas
MallIMHKa

| ®BEepeBKa

® NYCTOH CTaKaHYUK
M3-T10J1 HorypTa

® [LIapHUKH

® KJIeHKas JIeHTa

O KiienmKou NIeHTOM NpUKperud KOHel|
BEPEBKHU K JIHHULLY MAalLMHKH.

[IpyUroToBb BCe 11 OmnbiTa, Kak

MokKasaHo Ha pucyHKe. [ToioKu noja OOCKy

OIHY KHMXKKY, YTOObl HAKJIOH JOCKH Korna rozi IOCKOW JIEXKUT OfiHA KHHTa,
rnonyuywics HebonblinMm. Teneps Kiaau MalllMHKa TMOOHHUMAaETCs HEBLICOKO, A
B CTAKaH4YMK LLIApHUKH JIO TeX Top, TMOKa 9TOro Hy>XHa Hebosblllasg cua
MalllMHKa He Ha4yHeT IOJIHUMAaThCsl BBEpPX M0 (HemHoro 1L1apukoB). Korga crornka
CKIIQHY., KHUT 1O JOCKOUW pacTreT, MallluHKY

® JlobaBiisii 10 OJIHOW KHMre, YBEJIMYMBas HY>XHO TTIOJJHUMAaTh BbILLIE, TTO3TOMY
KPyTH3HY CKJIOHa. CKOJIbKO LLIapHKOB HaJo, notpebyercs OoJiblllas Ccuia.

yToObl CABMHYTH MAalLLIMHKY BBepx 1o Gonee
KPYTOMY CKJIOHY — OOJibllle WM MeHblue?
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A\g onbITa HyXHBbI:

® B3pOCJIbIH
MMOMOLIHUK

® BUHT

® KYCOK JlepeBa

® OTBEPTKA

® KapaHjall

® BepeBKa

® KJIeHKas JeHTa

® HOXKHHLIbI

Kak ycTtpoeH BUHT?

@ [lonpocu B3pocsoro npopenats B KyCKe ® Teneps nonpobyu

nepeBa HeOOJIBIUYIO JILIPOYKY ILMJIOM WIIH 3aBUHTUTb BUHT

rBO3JIeM. JTa JbIpoYKa ITOCITYKHUT OTBEPTKOU. ITO
HanpasJsolled nuda BuHTa. [lonpobyn Tenepb ropasjyio Mpoiie.
MMOJIHOCTHIO BOTKHYThL BHHT B J€pPEBO.

ITO O4eHb TPYIHO.

® Pe3bba BUHTA
npencrasiaser cobour
HAKJIOHHYIO
MJIOCKOCTb, HaBUTVYIO
Ha KOHyC. Kienkou
JIEHTON TIPUKpEnU
OeuyeBKYy K KOHILY
KapaHjalla U
obMoTal BOKPYr Hero
[0 BHMHTOBOU NUHWU,
JIMLLIHIOIO BEpEeBKY
OTPEXb.

@ Teneps pazMoTad BEPEBKY ¥ CpaBHU ee NvHY C UIMHOW KapaHpatua, Beperka ropazno
IUIMHHEee. JTO pacCTosHMEe MNpouiyd Obl TOYKM Ha MOBEPXHOCTH BHMHTA TAKOM JKe IUTMHBL.
Heb6osnbliasi cuna, npuaoKeHHass Ha OOJIbLLIOM PacCTOSHWH, MPOM3BOAMUT TaKyio »Ke paborty, uTo
U OoJiblllasg Cuia, NPUJIOKEHHasi Ha MEHbILEeM PaCCTOSHHH.

OMNbIT

A\a ornbira HyXHBI:

@ KyOHK OT
KOHCTPYKTOpAa

® TpeyrosbHaaA JeTalb
C OCHOBaHHEM,
pPaBHbIM IpaHH
KyOHKa

® [JIaCTHIIMH

® TSDKEJIble KHUTH

Hcronp3oBaHue KJIUMHbLEB

O Cnenait u3
[J1aCTUJIMHA
racTyuHKY. [lonoxu
Ha Hee KYOMK

U [epeBEePHYTYIO

TPEYTOJILHYIO JEeTallb.
YpaBHOBeCh Ha

A€TalAX OIHHaKOBbIE
KHHTI'H.

® [locmoTpH Ha crieibl Ha racTh/ivHe, TpeyrosibHas aerallb — 3TO KJIMH. HamnpaBneHHoe BHM3
IaBJI€eHWE OCTaBJIAEeT Ha MOBEPXHOCTH IUlacTWiInHa Oonee rybOKyio OTMETHHY. Tak HNeHCTBYeT
TOMNOpP — HallpaBjeHHas BHU3 CHJla PacTaJIKUBAET JPEBECHHY B Pa3HbIE CTOPOHHI.
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Moryuee TpeHue

U3syuas aeueHne, HEBO3MOXHO
npeHebpeub CyLLeCTBOBAHMEM eLue
ogHou cunel — TpeHus. UMeHHo oHo
3ameanger geuxeHue no niobon
nosepxHoctu. OcHoBHOM 3apayen
KOHCTPYKTOPQ Npu co3aaHum nioboro
ABUrarens siBNAETcs yMeHbLUEHUEe
TPEeHUs, 4YTo nosbiaeT 3P PeKTUBHOCTL
pabotbl. Ho TpeHue He Bcerga GeiBaer
nomexon. MHorga oHO NpUHOCUT
nonb3y, HaNPUMep NPU ABUXEHUN
asToMobuns no popore.

OnbIT CKOJIb)KEHUE CO CKJIOHA

A\a onbira HyXHB: [TopouiBbel 06YBM HE JOKHBI CKOJIb3UTh. ITO OCOOEHHO
® HECKOJIbKO pa3HbIX Ba)XHO [JI 3aHATUH criopToM. l[Ipe)xne yemM HayaTb OIBIT,
nap obysu rnogymMau, Kakas obyBb obecrieyur caMoe HaleKHOoe

® KYCOK (hbaHepbl HIIH
MJIOCKHH
MPAMOYTOJIbHBIH
MOJAHOC

e HebOo/bILIOH MellIoYeK
recKa, KOTOPbLIH
MOCHYXKHUT DaniacTom

® [UIMHHaA JIMHeHKa

e OJIOKHOT

® KapaHjalll

® [IOMOLLIb JIpyra

CLEIUVIEHHUE TIONOILBLI C INMOBEPXHOCTLIO.

@ [lonoxu daHepy
Ha CTOJ1 WK Ha IO
[lonpocu apyra
[IPUIEPXKUBATH
JIMHEHKY
BEPTHUKAJIbHO Yy Kpas
(pbaHepsl.

® Byioyku B 60THHOK MELLOYEK C IMEeCKOM IS Beca W MocTaBb Ha haHepy Oike K JIMHEHKe.
MenneHHoO nmopHUMaKM Kpal (aHephsl, NMoka O0TMHOK He HayHeT CKOJIb3UTb BHM3. 3allMlLUM THII

MOJIOLLBLI M BLICOTY, Ha KOTOPYIO TPHUIONHAT Kpau (haHepnl. McrbiTail ocranbHble OOTHHKH.
[TogrBepauucy I TBOU MPENTIONIOMKEHUA?




[TouyBCTBY#H TpeHUeE

AAg oIbITa HyXHbL: |
& HUAKOCTE A MbIThA
MOCY/1b!

© BoiMOM pyKH M BBITPU MX Hacyxo. Tenepb NMoTpH JaXOHHU JIPYr O [pyra B TeyeHWe 1-2 MHHYT.
Pyku corpeyiuch rnoToMmy, 4TO MpU TPEHWHU BbIIEJSETCA TErUo.

® Ha rankux roBEpXHOCTAX TpeHue MeHbllle. HaHecu Ha najloHu HEMHOTO JKMIKOCTH IS
MBITbS TIOCY/Ibl U CHOBAa MOTPU PYKU. Tenepb OHM corpeBaloTcs MenjieHHee. KuakocTb s
MBITbSl TIOCY/ibl ChIrpajla poJib CMa3KH, KOTopasi yMeHbllMia TpeHue. B aBurarensx s 3Tou
LIeJId MCIOJIb3yeTcsl ClielaabHOe CMa3o4yHOe Maclo.

I [13MepeHre TpeHus

Ma onbiTa HyXHbi: BoT crocob, KOTOpbIM MOXKHO M3MEPUTb U CPaABHHUTb TPEHUE
e JlepeBAHHasA 10CKa pas3IMyHbIX TTOBEPXHOCTEW.

e 4 OynaBku
C TOJIOBKOH

e 4 KHONKH

® HaXKIIaK

® Kopobouka 1A
KOMMAaKT-JIHCKa

® TOHKas BepeBKa

® UUCTBIM CTaKaH4MK
M3-110J1 Horypra

® LLIaPHKH

e DJIOKHOT

e 2 KapaHpualia

O Ha xpaio crosia pacrnonoyu HOCKY, OynaBKM M OMH KapaHpalll, Kak
NnokKasaHO Ha pucyHKe. KapaHpaliil fo/pKeH cBO60OIHO BpalllaThCsl.
® O KOHell BEPEBKY TIPUKPENn#M KIEMKOW JEHTOMW K Kopobouke oT
KOMITaKT-JUCKa. JIpyruM KOHLIOM OOBSXKM CTaKaH4YMK M3-T0J HOorypra.
® KopoboyKy OT mvCKa IOJIOXKM Ha JallbHUM KoHell JOCKH. Knamu
LLIAaPUKHU B CTaKaHYMK [0 OJIHOMY, IOKa KOpobouyka He HauyHeT
CKOJIb3WUTh [10 JIOCKE. 3arnuiliyd YUC/IO LLIAapHUKOB.

O [lono)KKM Ha JIOCKY KYCOYEK Ha)KJayHOW OGymaru u IMOBTOPH OIIBIT.
B Kakom ciiyyae ws-3a Oojiee CWIbHOTO Tpenus norpedyercs Oosibilie
[LIAPUKOB?
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CKOPOCTb

Insa peuxeHus ¢ 6onbLIO CKOPOCTBIO
HY>XHO CTAPATbCsi MOKCUMQSIBHO
CHU3UTb HE TONbLKO TPEHUE MEXAY
NOABUXHBLIMU AETANSMU MEXAHU3MOB.
He MeHee BaXHO yMeHbLIUTL TPEHUE
Kopnyca AsuXyLierocs obvekrta o
sBo3ayx. O6rekaemas dpopma,
OTNMHAIOLLLANACA NIABHBIMKU 0BBOAGMM
U KAK MOXHO MeHbLIEeW nnowaasio
NOBEPXHOCTU, NO3BOMNIFET JOCTUYD
HAUBLICLLUMX CKOPOCTEMN.

OnbIT CBOOOJIHOE BpallleHUE

Aa onerra HyXHBI:

@ Bpalllaloleecs
KpecJo

® [MOMOLLIL JIpyTa

® MHOI'o MecCTa

@ [locraBb Kpecio

B cepeluHy KOMHAaTBhI.
Csanp Ha HeEro

M TIONPOCH apyra
PAacKpyTUTL Tebs Kak
MO’KHO CHJIbHEe

U OTOWUTH [OJiajbLiIe.
® Y10 Mnoay4uTcs,
€CJIU BBITSIHYTb HOTH
U PYKH, a MTOTOM
ObICTPO MOKaTh UX?

Korga Thl
BBITATHMBAELLIb
HOI'M, BpallleHHe
3amemisieTcs. Korma nmomxkuMaelllb MX, CKOPOCTb BpallleHHs! BHOBb BO3pacTaeT.
ITO 4YaCTO MUCHOJIb3YVIOT B CBOMX BBICTYIUIEHUSIX (DUTYPHUCTHI U aKpoOaThl.

| -I"'- - f‘é‘ﬂ- :=-_‘ g
Rl R T S I

e



) KyKoKasKa

,A,AQ OIIbITA HYKHDI:

e GosbLLIas MyroBuLa
® CYypoBas HUTKa MM
TOHKHH LLIHYPOK

O [IponeHb HUTKY B [IB€ IBLIPOYKH [YrOBHULIbI ® Tenepb pe3ko pas[BUHb PYKH, YTOODI

M chenav JUIMHHYIO netnio. KoHlibl BepEBKU BEpeBKa HaTAHyJack. Ecim nonepeMeHHO TO
CBSDKU. He HaTsAruBasi BEpeBKy, 3aKpyTH HaTArMBaTh, TO OCNabNATh HATSHXKEHUE HUTKH,
[TyTOBMLY. nyroBuuia OyaeT KpyTUTbCA Tak OBICTPO, YTO

BbI3OBET KoJiebaHMA BO3llyxa BOKDYT Hee,
M pasfacTCA MKY@OKalllMi 3BYK.

OnbIT Jletu, nety, mapuk!

;’_‘\Aﬂ ONBITA HYXHD: © Hanyu uapuk HGSEIBHH{H HUTKOM.
S EEE oA @ OCTOpOKHO pas3bepu pyuKy:
LIapHK CHHUMH KOJITIAYOK M BbIHb CTEPXKEHb
® TOHKasA Kpenkas Tak, 4YToObl OCTaslach TOJIBKO
g rnmycras Tpybouka. [lpuknen ee
S L e i K LLIApPUKY KJIEUKOMW JIEHTOM
LLIapUKOBas pydKa PHRY :
® KJIeHKas JieHTa

® [IponeHb HUTKY CKBO3b TPYOOUKY U TNPUKPENH K 0y

U TIOTOJIKY KJIEMKOM JieHTOM. [lonpocH Koro-Hubyap U3
B3POCJIBIX MOMOYb Tehe Kak MOXXHO CHJIbHEE HaTAHYTb HUTKY.
O Viep:kuBas LUIApUK Y T10J1a, pasBsHKA HUTKY, KOTOPOM OH
3aBsA3aH. lllapyk pakeTou B30BbLETCA K IOTOJIKY.

81



82

HoBrle cjioBa

AspoyHaMHKa — HayKa O IBWXXEHUHU
Tesl1 B Bo3ayxe. CornpoTuBiEeHUE BO3OyXa
3aBUCHUT OT (POPMBI U TJIAJKOCTH
[MOBEPXHOCTH TeJa.

HU3onaropbl — Marepuasbl, KOTOpble He
MMPOBOJSAT 3JIEKTPUYECKUH TOK.

HHepriusa — crpemiieHue Tesa
COXpPaHATbh COCTOSIHUE TIOKOA WJIM
CKODPOCTb M HallpaBJIEHUE JIBMXKEHUS,
[IOKa K HEMY HE MpPUJIOXKEeHa CHJa.

HUckonaemoe TOIUIMBO — HEdTh, ra3 u
YTOJIb. DTU BUIBI TOIIMBaA 0OpasyioTcs
M3 OCTAHKOB JOMCTOPUYECKHX
YKXMBOTHBIX M pPaCTE€HHH, B TE€YEHUE
MUJUJTMOHOB JIET TOJBEPraBLLIMXCS
OTPOMHOMY [IaBJIEHUIO. 3anachl
MCKOIIAaEMOr'0 TOIUJIMBA Ha 3eMiJie
OrpaHUY€eHHbI.

[IpoBOOHHMKH — MaTepHalibl, KOTOPhIE
MMPOBOOAT 3JIEKTPUYECKUN TOK.

[IpoTuBOBEC — IpY3,
ypaBHOBELLIMBAIOLLIMIA JIPYTOM TPY3.
[IpoTuBOBEC, HANpUMeEp, MO3BOJISIET
YMEHBLLUTL CWJIY, MpUIaraeMyio s
nogbema sudra. [IpotuBogec,
COEMHEHHBIM C JIU(PTOM CHUCTEMOU
6JIOKOB, IOBMIKETCS BHM3 MOJ, JEUCTBUEM

CUJIbl TSXKECTU U TAHET 3a CcO0oU JUMT.

Bnaromaps 3TOMy 3KOHOMMTCS
3JIEKTPO3HEPIHUSL.

[IpoTuBOelicTBHE — paBHasi, HO
[IPOTHUBOIIOJIOKHO HampapJIeHHasl CUIIa,
BO3HMKalolllas [pyU JIEMCTBUM Ha TEeJo
HEKOTOPOM CHJIbI CO CTOPOHBI JIPYTOrO
Tesna. encrBue 0OOKM CHIIbI BbI3bIBAET
paBHOE W TMPOTUBOIIOJIOMKHO
HarpaBJjeHHOe TPOTHUBOIENCTBHE,
IPUNOHKEHHOE K 3TOMY

IPYTOMY TEIy.

Cuna — BO3JEHCTBUE, KOTOPOE
[TPUBOJIUT TEJIO B IBHIXKEHHE, €CJIH
3TOMY HE TMpeNATCTBYET
[IPOTHUBOIIOJIOXKHO HallpaBJIeHHas cuia
TOU e Wi 0O0JIbllIeN BEJWYHHBL.

TAroreHue — BCe TeJjla NPUTATHBAIOTCS
opyr K apyry. Cuna npuTshkeHus 3emid
Has3blBaeTCsA CWJIOWU TshKecTH. [lnaHeTn
COJIHEYHOM CUCTEMBI YEP)KUBAIOTCS Ha
CBOMX OpOUTax CWJIOW MPHUTSKEHUS
ConHua.

Touka ornopbl — TOYKa, BOKPYT KOTOPOH
BpalllaeTcsl pblyar, K KOTOPOMY
[IPUJIOXKEHA CMJIA.

TpeHue — cuna, BO3HHKalOLLAsA TPH
IOBVW)KEHUM OJIHOM TMOBEPXHOCTH T1O
Opyrou v 3ameisiioias ero. [lpu
TPEHWW BBIENAETCS TEIIO.

AJIeKTPUYECKHUH 3apsan — dhopma
[TOJIOXKUTENIbHOU WJIM OTpULIaTENbHOM
3JIEKTPUUYECKOW 3HEPIruH, BO3HUKAIOLLIEH
MPU IBUXKEHUU SJIEKTPOHOB.,
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Konebanud

B otnuume ot ceetq, 3ByK MOXeT
PACNPOCTPAHATLCS TONMBKO B KOKOM-
HUbyab BewecTee, NPUBOASA €ro
monekynbl B KonebarenbHoe ABUXEHME.
Beuiecteo, B kOTOPpOM
PAcCnpOCTPAHAETCs 3BYK, HO3bIBAETCS
cCpeaoun pacrnpoCcTpaHeHus.
KonebaHusa nepegaiorcs ot ogHoOM
Monekynbl K apyroi. UMeHHO noatomy
B BAOKYyMe KOCMUYECKOro
NPOCTPAHCTBA 3BYK HE C/bILUEH.

| [N Kak «yBUIETb» 3BYK?

Mg onbiTa HyXHb: © [Tos105KM MHCKY

® [1aKer B IMakKeT M HaTAHH

® [JlacTMaccoBas MaKkeT Kak MOXKHO
MHCKa TyIKe.

e GosbLas Kpyrias ® Jappeiny Haxer
pesvHKa >

® COJIb WM MECOK pEe3rHKOHW BOKPYT

® [[POTHBEHb MHCKH.

@ [IepeBsiHHAs JIOMXKKa © Jlep>kach 3a Maker,

® [IOMOLLb ApyTa Kak IMOKa3aHO Ha

PUCYHKE, HacCHhIIb
CBEPXYy HEMHOrO MecKa WM COJIH.
O [lonpocu apyra rnogHecTH NPOTHBEHb
noOMMKe K MUCKE M yIapuTh MO HEMY
IEePEBAHHOHN JIOXKKOU. YTO MpPOHCXOIUT
C KpyINUHKaMH?

3BYKOBbIE KOJiebaHus
pPacCIpOCTPaHsAIOTCA B BO3OYXE,
repealTcs MaKkeTy,
HaTSHYTOMY Ha MHCKY,

M 3aCTaBJISIOT

BUOpUPOBaTh 3Ty

[IEPETOHKY.




OnbIT

A/\ﬂ OIIbITa HYKHbI:

® [UlacTMaccoBas,
JlepeBsAHHas HIIH
MeTanmyeckas
JIMHEHKa

® CTOJI

© OjHOM pYKOW NPHXKMH KOHEL| JIMHEHKH
K Kpalo CToJia, IpyroM OTTAHU BHU3

M OTIYCTU CBOOOJHBIM KOHELI.

® Yro Oyner, ecnu cuenaTb CBOOOOHBLIN
KOHell JIMHEHKHU JyiMHHee? Ecii yKOpOTUTb
ero? [lonpobyi oTTAruBaTh JIMHEUKY
C pasHOW CHJIOM.

Il Momnenb rurapbl O

O KjileMKon JIeHTOM MpUKIed K JOCKe KapaHJallli Ha pacCTOSHWH

Ma onbira HyXHEL: :
OKO/MO 15 cM. 3a OIHMM M3 KapaHpallled BOTKHH B JIOCKY 4 WU

® IEPEBAHHAA HJIH

rnpobkoBas JIOCKa 6 HHOHGIf'
® KHOIKH O Crenau Uid CTaKaHYUMKOB HM3-T10JI HOTYypTa BEPEBOYHbIE PYYKH.
® KpYT/ibie PesHHKH CKpenku rocay»KaT KployKaMH.
® METAJUIHYECKHE

CKPEITKH

® KJIeHKas JieHTa

® 2 KapaHualua

® CTaKaHYMKH M3-T10]]
Horypra

® BepeBKa

® LLIapUKH

© OnuH KOHell pe3rHKH 3aLellu
3a KHOIIKY, KO BTOPOMY I1O[BECh
CTaKaH4YMK H3-110J1 Morypra.

B Ka)XIblM CTakaHYMK I10JIOKH
M0 HECKOJIbKY LIIapUKOB.

O Tenepb nornpobyr HaACTPOUTHL CBOIO
«TUTapy», nobapndas wiad youpas LLIapUKu
13 CTaKaH4YHUKOB.
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PacrmipocTtpaHeHue 3ByKa

lNpn koMHaTHOM TemMneparype 3ByK
PACNpOCTPAHSETCH €O CKOPOCTLIO
343 m/c. CeeT aBnxeTcs ropasno
BbicTpee — co ckopocTbio

300 000 km/c. UMeHHO noatomy, ecnm
BAQNW BLICTPENUT NYLUKA, Tbl CHOYAnNa
yBuguib o6nayko gbiMa, a TonLKo
MOTOM YCNbILWULLL FPOXOT BhICTPENA.
3sykoBble KOnebaHus moryT
PACMPOCTPAHATLCA HE TONBKO

B BO3gyxe. IBepabie Marepuansl Toxe
O4YEeHb XOPOLUO NPOBOASAT 3BYK.

11 [Taneknu 6apabaHHbI 00U

AA\g orbiTa HyXHBL:

® [IOMOLlIb Jpyra

e Dosblllas KecTAHKa
i bapabaH

® Kpenkas naJika,
yTobel GapabaHHTb

® Teneps cMOTpHU
BHUMATEJIbHO, KaK TBOH
npyr 6eer B bapabaH.
He Bo3nHuKaeT nu y
Tebs BrieyaT/eHUd, UTo
Thl CJIBILLIMILB 3BYK
nosxe ynapa?

Ecnu y tebs

€CTb OMHOKJIb,

BO3bMH €r0

c cobomu,

yTOoOBLl BUNETH

yeTye,

O Boiiiure ¢ gpyroMm Ha ynuly. Halgure OTKpLITOE [POCTPAHCTBO, [IIe
HET JIEpEBbEB, U OTOMAMUTE JPYr OT Apyra Ha pPacCTosiIHMe HEe MeHee
200 M.

@ [lyctb TBOM Hpyr ObeT B 6apabaH, crapadchb yHapsATh KaK MOMKHO
cuibHee. [loaxonu OGmxe, MOKa He ycnbluMilb 6apabaHHbiM 601 (ecnu
Thl Cpa3y CJIbILLUMLLIL €ro XOpOLUO, Torja yaaisucs, TIoKa OH He
ocnabeer).




Ma orbITa HyXHbI: © [lycTb KaKIblit IPYT NPUAYMAET CBOH «KOI»
® 1IBOE JpY3eil M3 JUIMHHBIX U KOPOTKHX 3BYKOB. XOPOLLIEHbKO
® CTeHa JIoMa 3allOMHH HX. PRS2
@® 3aiiny 3a yroj, Kak usobpaykeHo Ha b S5y
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PHCYHKE, U TIDHXKMHM YXO K CTeHe. [lompoch
Ipy3er MpoxJoraTbh CBOE KOILOBOE HMMA
napousmu. CKopee Bcero, Thl He }
CMOJKelllb PAacCbllllaTh 3TH CHUTHAJbL
Tenepb NoONpocyd Ux OTCTy4aThb
CUTHaJl Ha CTeHe. Yrajau, KTo

CTY4UT?

AAG OIIBITE HYKHBL: © [Tornpocy B3pOCOro mnpojesiaTh rBO3IAEM IbIPOYKY B JOHBIILIKE
® B3pOCIIBA Ka)XIoM 6aHKU M BBIPDOBHATH Kpas MbIPOYEK MOJIOTKOM.

MOMOLLHHK @ [IponeHb BEPEBKY B ILIPOYKY M 3aBAXKHU Y3JIOM BHYTPU OaHKH.
® 2 4KCTBIE IMYCThIE [IoBTOpH TO € camoe C Jpyrou OaHKOH.

KOHCEepPBHbIE DaHKH - “ .
bk ® lcneiTan, Kak pabotaer TenedoH ¢ HaTAHYTOM M INPOBUCAIOLLIEN
S O BEpPEBKOW. B KakoM citydae ciblllHO sy4ine?

e Kpernkas BepeBKa 2
[lepen Havanom orieiTa w— A
[OMPOCH B3POCJIOroO ' ; —
[IPOBEPHTH, YTOOBI

Yy KOHCepPBHbIX DaHOK
He ObUIO OCTPBIX
Kpaes.
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['POMKOCTb 3BVKa

K coxaneHnuio, 3sykoBsie konebaHus
PACNPOCTPAHSAIOTCS HE B CTOPOHY TBOUX
ylien, a BO BCEX HANMpPABNEHUAX,
nocreneHHo 3aryxas. B KoHue KoHLoB
konebaHus CTAHOBATCS CANLLIKOM
cnabbiMU, U YENOBEK HE MOXET UX
paccnbiwars. OaHako konebaxus
MOTYT OTPOXATLCS OT TBEPAbIX
npeametos. OTpaxarenu HanpaesT
3BYK K TBOUM BapabaHHbIM
NepenoHKam u He aapyT

konebaHuam paccesTbca B BO3aYyXe.

1| DoJiblive Yy

AAg onbita HyXHb:

® KapTOH

® HOHHHLIBI

® [IPUEMHHK,
MY3blKaJbHbIA LEHTP,
NPOUIPhIBATENb HITH
MarHuTo(OH

@ Eciu yiuM craHyT
OosnblLlUe, YAYYLLIUTCA JIU
TBOU Cnyx? Boipexu cebe
HOBbIE OOJIbILIME «YIIH» M3
KapToHa. [lpuman um
Takyio (popmy, 4ToObl HX
MOKHO OBbUJIO TpHIKaTh

K roJIOBE 3a HaCTOSLLKUMH
y1lIaMH.

@ BK/IIOYH HErpoMKyIO
MY3bLIKY U CAllb JIMLIOM K €€ HMCTOYHHUKY.
Tenepb NMpUCTaBb K rojioB€ KApTOHHbIE
yiuy. Jlydie cibiiiHo?




iyl Crienail CTETOCKOII

Mg onbita HyXHbI:

® [UlacrMaccoBas
TpyOKa WM LUIaHr
JUIMHOM OKOJIO 1 M

® BOPOHKa
® [IOMOLLbL Jpyra

A\a oribiTa HyXHBL:

® HEIPOMKO THKaloLLIue
Yachl

® KapTOHHLIE TPYOKH
pasHbIX pa3sMepoB

® JUIMHHAasA JIMHEHKa

© Bcrasb BOpOHKY B uuianr. Oronau Ha 1 M
OT TBOEro rNoMollIHHKa. MoKelllb paccbilliaTh

ero cepiauebuenue?

CnyxoBasi TpyOKa

© [lonoxu 4yacel Ha
CTOJ1 U MeJlJIEHHO
HAKJIOHAUCA K HUM,
MOKa He YCJIbILLUILIb
TUKaHbe. JIMHEeHKoH
U3MEpPhL pacCTOsAHHE
MEXKIY YXOM

M 4yacaMH,

® Bo3bMH KapTOHHYIO
TpYyOKy, IJIMHA
KOTOpoW OoJibliie
MoJiyyeHHoro Tobou
pPacCTOsIHUSA, U
[PUCTaBb €€ K YXY.
CrpiLIeH M XOJ
4yacoB?

® Teneps, ocraBasiCh
Ha MecTe, IOMNpOoCcH
npyra rnpuxarTb
BOPOHKY K TPYIH,

a JIpyrou KOHel]
LIJIaHra BCTaBb cebe
B yXO. YUTO Tbi
CJIBILLIMILIL?
Bnaropmaps uemy?

® [loakcnepumeHTH-
pyH C TpyOKamu
pPasIM4yHOM JIMHbI

U auamerpa. MoHo
BCTaBJISITb OJIHY
TPYOKY B IPYIYIO.
[lTonpobyu cnenatob
BbIBO/IBI.

3BYKOBbIE KonebaHWs (BOJIHBI)
OTpaXkaloTCsl OT CTEHOK TPYOKH,
HE yXOJlii B CBOOOJIHOE MPOCTPaHCTBO.

bnaropaps 3ToMy MOKHO XOPOLLIO
CJIBIILIATh Ja*e€ Ha HEKOTOPOM

PaCCTOSIHHUH.
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Yem Bbictpee konebniotca yactmubl
BO3A4YyXd, TEM Bbille nonyyaetcs 3syK. Ecnu
6apabaH ManeHbKkum, TO TYro HaTAHyTAs HA
Hero koxa 6yaet konebarbcs bbicTpee,
napasas 6onee Bbicokuit 3eyK. CkopocTs,

c koTopou konebaHus cnepyioT apyr 3a
APYroM, yYyeHbl€ Ha3bIBAIOT UX YACTOTOM.
YacroTta namepsercs B repuax
(cokpawenHoe o6o3Hauenme ).

1 Ty o3HauaeT, YTo 30 ceKkyHAy
npoucxoaut 1 konebaxue.

Mg onbira HyXHBI:
® BOJIbLLION Maker

® [UIaCTMKOBas MHCKa
® Kpyryias pesuHKa

© Bcrasb MMCKY

B IakeT U HaTsHU
MakeT Kak MOYKHO
TYXKe.

® 3akpenu naker y
Kpasi MUCKH KpYIJIOH
PE3UHKOM.

® Jlep)kach 3a Maker,
KaKk u300pa)<eHO Ha
PHUCYHKE, JIErOHBKO
nobapabanb nanblLi@MU MO0 Kpaio
MHUCKH.

O HararuBau nakeT cuiibHee WU
cnabee, yTobbl MOJYYUTH 3BYKH
pa3HON BBICOTHI.




AAg onbira HyXHbL:

e 8 OIMHAKOBbIX
Oy ThIIOK
® BOJIa
® JlepeBsiHHas JIOKKaA

@ [locraBb OYTHUIKH
B psn. Hanen B HuX
BOJIbI Tak, 4TOObI B
Ka)KIIOH CleayloLlen
OyTBUIKE ObLLIO YYTh
Donblile BOOLI, YyeMm
B TIpeIbIayLLEH.

® Yiapb 1o Kaxxuaou
OyThUIKE JOEepEBAHHOU
JIOYKEYKOH

W rociylia, Kakue
3BYKHM T0Oy4aloTCA.

® Tenepb crierka nopyy IoBepx ropJjblllKa KaXKnou OyThiikd. Yem

Oonbliie BONbI B OYTHUIKE, TeM Bhlllle OYHEeT 3BYK, Tak Kak Komnebsiercs
MEHBLUIHWH OOBEM BO3MyXa.
@ Ilornpobyii HaCTPOUTh OpraH, MEHss KOJIMYECTBO BOIbI B OYThUIKAX.
Ceirpait uyTO-HUOYID!

Aa onerra HyXHBbI:

® COJIOMHHKH [UIA
KOKTeHIeH

® HOYKHHMLIBI

® KJIeHKasa JieHTa

Korgma Tbl ayellb
B Y3KyIO 1LI€JIb Ha
KOHLIE
COJIOMUHKH,

B CTOJIbe BO3[ayxa
B COJIOMHUHKE
BQ30yKa0TCA
KoJiebaHus,
yaCcToTa KOTOPBIX

3daBUCHUT OT JIMHBI

3TOro croJba,
M pas3faeTcs 3BYK.

© OOpeXxb OIMH KOHell COJIOMHHKH, KakK
MoKaszaHo Ha pucyHke. O6pe3aHHbId KOHel|
COXXMH MaJibllaMH, YTOObl OH CTajl IJIOCKHM.
[Topy#t B CONOMHHKY C 3TOro KOHIA JI0 TeX
[op, NOKa He pasfacTc POMKHH CBHUCT.

B niepBbid pa3 MOKeT HE IOJIyYUThCA — HaJlo
MOTPEHUPOBAaTHCS!

‘ | . - HR | =

@ Crenaill Takue ke
TPYOOUYKHM pasHOH
JUIMHbl X COEOHHH HX
MeXxay coboi.
[Tonyuurca
MHOTOCTBOJIbHAs
(psierTa, UIH
cBupesb. Yto 6yner,
eCJIM IOJYTh cpa3sy

B JIBe TpYOOUuKHu?




92

[(EE A EE R R N

[ EE SRR TR AR N RN EREESERENE.]

SEEsASEETeRaRRERAS

3BYKOBBIE CHUTHAJIbI

Mpuxoaunock nu Tebe cnbiwaTs, gy = s
KOK FyAuUT noesp, NpOoHOCsCh = L
mumo ctaHuun? Mo mepe
yAaneHus noesna 3eyk
CTAHOBMUTCHA HUXeE. ITO ABNeHue
Ha3biBaeTcs 3¢pPpekTom
Honnepa. OHo obnacHsaeTcs
TEM, YTO KOTAQ noesp,
npnbnunxaeTcs, 4acToTa 38YKOBbIX
KonebaHu yBennuMBaeTca 1 3ByK CTAHOBUTCS Bbille. 3BYKOBbIE
CUrHanbl NpegynpexaaT Hac 06 onacHocTH, NO3TOMY OYEHb

BAXXHO 3HATb, KOK OHWU YCTPOEHBI.

)il CrpeHa

AAG OnbiTa HyXHBI: © Haiinu Ha yamie
® B3pOCJIbIA OTKPBITOE
MMOMOLIHHK [MPOCTPaHCTBO
® JIMHENKa C JIbIPKOU MoNasblle OT JOMOB.
L o Boibepy MOMEHT,
® HEHJIOHOBaA JiecKa : o
WJIH KperKas BepeBKa : KOra BOKpPYT HE
Oyner mopen.
[Iponens

B OTBEPCTHE HA
KOHLIE JIMHEHUKH
[MPOYHYI0 BEpeBKY

U KperKo 3aBsKHU.
[Torpocu B3pocnoro
yOenuThes, 4YTo
BEpEBKa He
pa3sBsKeTCs.

® BricTtpo Bpalliav
JIMHEHKY Ha BEPEBKE
JUTMHOW TIPUMEPHO
50 cMm. Hto
npoucxonur? Ilouemy
BbICOTA 3BYKa
MeHsIeTcs?



Ma onbira HyXHbi:

e ODartapeiika Ha 4,5 B

@ JlaMIIOYKa WK
3BOHOK

® 2 KYCKa
H30JIMPOBaHHOI'O
MEJIHOrO MMpOoBOJIA

® KapToH

® HOYKHHMLLBI

® KJIeHKas JieHTa

e (honbra

® Korja nBa KycKa
honeru
COMpUKacaloTCs, Lelb
3aMbIKaeTcs, BKIIoYas
JIaMITIOYKY MJIU
3BOHOK.

AAG OnbITa HyXHBI:

® JIPYT, C KOTOPBIM Thl
Oyaellb
obMeHHMBaTLCA
COOOLLIEHHAMH

® JIBé KOmnuM a3byKu
Mopse

e Oymara ¥ KapaHpjall

paHHas CUTHaIU3alusA

@ Cobepu 371eKTpHUYecKYIO Liellb, KaK IMOoKa3aHO Ha PHUCYHKE.

[lo »kenaHuio MOKHO BCTaBHTh B HEE JIAaMMOYKY WM 3BOHOK. [loacyHb

CJIOXKEHHBIM KapTOH IO KOBEp TakK, YTOObl Ka){JIbli, KTO BXOIWUT

B KOMHAaTy, HACTYIHJI Ha HEro.

© CyuiecrByeT MHOro
criocoboB nepenaBaTh
coollLleHus ¢
[MOMOLLIBIO a30yKu
Mop3ze. MoHo
BLICTYKHUBATD
JUIMHHBIE U KOPOTKUE
CUrHaJIbl Ha CTEHE,
Outh B OGapabaH wmu

CBUCTETb B CBUCTOK. MOKHO nake BooOlLlIe
He u3naBaTh 3BYKOB! [lo HOyaM MOXKHO
CUrHaJIM3upoBaTh (oHapukom. [lonpobyn
noobLiaTbCsl TakuM 0OpasoM ¢ KeM-HUOyIb

M3 IpY3€eH.

® 3anuchiBaid MOCTYMAIOLLIKME CHUrHajbI,
a norom pacliuudposbeiBad. Co BpeMeHEeM Thl
Hay4MLLIbCS Cpas3y MOHUMATh MOJay4yaeMble

CHI'HAJIbI.
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3BYK U THUILIMHA

PasznuuHbie MmaTtepuansi no-pasHomy u‘*———-
B3GUMOAENCTBYIOT CO 3BYKOBBIMU f R . -

Konebanmamm unu, gpyrumm
CIOBAMMW, UMEIOT PA3HbIe
akyctuyeckme ceoncrea. Marepuan
MOXET OTPaXATb 3BYK UN
nornowars ero. ApX1TeKTOpHI,
NPOEKTUPYIOLME KOHLEPTHBIW 3a7,
AONXHbI NPABUBLHO BbIBUpPATL
CTPOMUTENbHBIE MATEPUANDI, YTOObI
3BYK HE C/IULLKOM CUJIbHO MOrAOLasCs
CTEHOMMU, HO U HE BO3HUKQJO CAULLIKOM CUIbHOE 3XO.

OnbIT Pe3soHaTophl

5 | § N "
= - . .. . =
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Aa onbira HYXHBL: O C/I0KH KHUIH TaK, 4YTOObl pasMep CTOIIKH @ [loBepx OTKPLITOM
S ThCTMAcEoRaR ObU1 MTPUMEPHO paBeH pa3Mepy KOPOOKH. KOPOOKHU TOXKeE

KopoOKa [Tonoxku y KpaeB CTOIKHU [Ba KapaHpjalla M HaTAHU pe3rHKy. Obe
'“g”l"” B TBEPHIOH HaTAHW [IOBEpX PE3HHKY, KaK INOKa3aHO Ha PE3MHKH HaTAHYTHI
ig sf:;ﬁ[ama PHEVHES; [IPHMEPHO
e 2 DOoJIbllIHE KpYTJIbie OJIMHaKOBO.

DE3HHKH [lopepran 3a HuUx.

B yem pasnuua?

Konebanus
DPE3UHKHY,
HaTAHYTOU Ha
KHWUTH, He
riepenalnTcs
KHWAraM, Tak Kak
OHU CIUIOLLIHBIE
1 HE MOTYT
ObICTPO H3rubaThCA.
KonebaHusi pe3nHKH, HATAHYTOM Ha
OTKPBITYIO KOPOOKY, 3aCTaB/IsAIOT €€ TOHKHUE CTEHKH
MporudaTbCcsi B TaKT KoJiebaHUAM DPe3UHKU
(p€30HMpPOBaTh), U OT HUX 3TU KojebaHHs XOPOILLIO
MEPefaioTcs B BO3NYX. B pesynbTate 3BYK Oyjer rpomye.



® OYIHIIbHUK

® KapToHHasA Kopobka

® pasu4yHbie
MaTepHabl:
LesogaHoBbIe
rmaxkeTsl, ryOKH,
Kpyra, raseThl
HT. [

e OonblLlasi KoOMHaTa

® Hapy4yHbIE Yachl

AAG OIbITa HYXHBbI:

©® YcraHoBH
OyIUIbHUK Tak,
yToOBl OH 3a3BOHMJI
yepe3 MHHYTY.
[Tonoxu ero

B KOpOOKY, HakKpoH
KPBILUKOH U OTOHIU
rofasnblie. Yepes
MHUHYTY HadylHau
MpUOJIHXKaTHCA

K KopoOKe, nmoka He
YCJIBILLIMILIL 3BOH

(BO3MOKHO, Tebe BOBce He roHanoburcs

NpUubIMIKaTLCA).

@ Tenepb NONPOOYH MPUINYLUIUTE 3BYK

C NMOMOLLBIO Pa3IMYHbIX MaTepualsloB.

Thbl yBUAMLLB, YTO JIy4llle BCEro IyLIaT 3BYK
Marepualbl, INorjolapliye KoaebdaHus,
HanpuMep rybKH, a Xy»Ke Bcero — Te, 4UTo
CaMM MOTYT CHJIbHO KoJsebaTbcH.

ofnbIT

® [IOMOILLb JIpyTa
® 2 30HTHKa

Ara OnbITA HYXHBI:

O Boiiy ¢ gpyrom
Ha OTKPbITOE
[IPOCTPAHCTBO.
Bcranbre Ha
pPacCTOSIHUM OKOJIO
2 M Opyr OT apyra
U TOrOBOPHTE,
crapasicb TOBOPUTb
HE rpoMye, Yem

B MOMEILIEHUH.

® OTKpoNTE 30HTHKH
M 3aroBOPUTE CHOBA.
Batm ronoca 6yayr
OTpakaTbCs OT
30HTUKOB, U BaM
byner nerye
yCJIbILLIATE APYT

npyra.
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Cnyluath M CIIBILLATH

Ons Toro 4to6b61 MO3r NPABUABLHO
BOCNPUHSAN YCNbILAHHBIE CNOBQ,
PA3roBOp AOMKEH NPOUCXOAUTD

B BnaronpuaTHbIX yCnoBusx.
CobecepgHukam nyuiue CTosiTh HA
HebonbLWOM paccTosHUM NMLOM ApYyT
K apyry. Toraa kaxabii U3 HUX
CMOXET BCE PACC/bILATS,

1 NOCTOPOHHUE 3BYKU He ByayT
OTBNEKATb UX OT PA3roBOpPQ.

1y [lanenve OyiaBKU

AAG orbiTa HyXHBI:

® [1IOMOLLIL Apyra

e OynaBka

® TBEpas
MOBEPXHOCTb,
HanpuMep CToJl

® paivo

©® Yacro monu
ropopATt: «TamM Tak
THXO0, YTO MOYKHO
yCJIbILLIATh, Kak
OynaBka yrajer».

Hackonbko 310 THXO? @ Otoiiay OT CTONa Ha OJMH LUIAr M MOMpPOCH Jpyra CHOBa BPOCHTDL

Bcranp nobimke K OynaBky. [lpomomkan ynanaTbcsa OO TEX MOp, MOKa y)Ke He CMOXKelllb
CTOJIy U TIOBEPHHCb paccibilliaTh, Kak OHa rnajaet. Eciu TBou Opyr He OpocuT OyJsaBKy,

K HEMY CITMHOH. a TOJIbKO clesiaeT BUll, OH CMOMKET [MPOBEPUThb TebdA.

[lonnpocu apyra

OpocuThs OynaBKy ® Tenepb nocraBp Ha CTOJI pajMO U BKIIIOYHM €ro HerpoMko. HamHoro
Ha crtoJ. CnbllHO? JIU TpyIHEee cTallo YCablllaTh najaeHue OynaBKku?



AAG ONBITA HYXHBI: O Camp

® [IOMOLLL HECKObKHX B MPOCTOPHOH

py3ei KOMHATE Y CTEHbI
® KapaHziati JIMIIOM K CTEHe.
e Dymara

Hapucyn npumepHbii
rUlaH KOMHaTbl U
KPECTUKOM OTMETh
Ha rJiaHe cBoe MnoJiokeHue. [lonpocu npyseun
BCTaTh B pasHbIX MecTax 3a TBOEH CITMHOH

M HE CMOTPH Ha HUX.

® Tenepb NyCcTh KaKIblkd U3 TBOHX JIPY3€H 10
oyeped rPOMKO XJIOMHET B JIaJOLLUM, a Thl
nornpoOy# OTMETHTb Ha IUlaHe, OTKyla WIEeT
3ByK. OBGEpHUCh U MPOBEPhL CBOM
MPeJIroJI0XKEeHHS.

® CHoBa OTBEPHUCH OT ApY3€H M IOINPOCH MX
THXO TIEPEWTH Ha Jpyrue mecra. [IpHMKpbiB
OIHO YXO CBOOOIHOWM PYKOH, MOBTOPU OIIbIT.
Kakoit ruian ToyHee?

o OonbLlad KoMHarTa

AAG OIBITE HYXHB:
® [IOMOLLLb JIpyra

® KapToH

® KJIeHKas JIeHTa

® HOMHHLIBI

© Coruy U3 KapToHa OOJBILION KOHYC M
CKpEIM €ro KJIEMKOH JIEHTOW. YTIJibl 00peXb
HOKHULIAMU. OTpeXXb OCTPbIM KOHEL| TaK,
YyTOObl IMOJIYYUIOCh OTBEPCTHE JHAMETPOM
OKOJIO 5 CM, U cliejlad KapTOHHYIO PYUKY.

® BoiiiiMTe C OPYroM Ha YAMIy U OTOMIWTE Ha
Takoe paccrosiHue, 4yrtobbl MOXKHO ObLIO
C TPYIOM pacciblllaTh KpUK. Ternepb KpUKHH

B pyrnop. Jlydiue cabiiHo? Pyriop
KOHLIEHTPUPYET «3BYKOBbLIE JIy4W» [TOLOOHO TOMY,
Kak pedneKkTop (hoHapuKa KOHLIEHTPUPYET JIy4YM
CBETa, U 3BYK, JOCTUTrAIOLLIMK YILIEH TBOETO
apyra, CTaHOBUTCS I'pPoMYe.
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[loBepp cBOMM ylllaM

BONbLWKWHCTBO XXUBOTHBIX CALILLAT Ny4lue
nopen. Henoseveckoe yxo ynasnueaer
3syku yactoton ao 20 000 lu, B To Bpems
Kak cobaku, HaNpUMep, PAasNUYAIOT 3BYKM
no 50 000 lNy. Hawwm ywwm Hepeako
noasoaar Hac. Kpome Toro, Mbl 06b1uHO
HEeAOOLEeHUBAEM PONb APYTUX YYBCTB,
ocobeHHO 3peHus, B npoLuecce

BOCNPUATMSA 3BYKOBOW MHPOpMaLmUn.
Y6epguck B 3ToM Ha onbite!

Mg onbira HyXHbI:

® [IOMOLLIb HEeCKOJIbKHX
Ipy3en

® MaruuToghoH

e Jiobumoe
CTHXOTBOpPEHHE

@ [Ipocnyiian 3anuch. JIerko a1 y3Harth
rosioca, B TOM 4YHMC/Ee U TBOM COOCTBEHHbIN?

B 3amnucu coOCTBEHHBIHM IOJIOC KaXKeTcs
Tebe He3HaKOMbIM TMOTOMY, YTO OOBLIYHO
Thl CJIBILLIUIIL cebsi yepe3 BUOpaLMIO
yeperia ¥ MArKUX TKaHeu rosnoBbl. Ha
[UIEHKE 3arMcaH TBOM TroOJIOC,
pPaCNpOCTPAHAIOLLIMHCS B BO3AYXE, YTO
rpyugaeT eMy Apyroe 3BydyaHue. ['onoca
TBOUX JpPYy3€U BCErga AOXOHAT N0 Tebs
10 BO3JyXY, [MOATOMY WX JIETKO Y3HaATh

Ha IUIEHKE.

NI CryillaeM 3arvch

© Bribepu KopoTkoe ctuxoTtBopeHue. [Tonmpocu CBOMX ApYy3ew Mo
o4yepenu IpoYecTb €ro U 3arvily UX JeKjJaMaluio Ha MarHUMTO(OH,
[loyyactByi B 3anucy Tak, 4TOOBI TBOM rojoc Obly1 3alMcaH HE IEPBbIM
W HE TIOCJIEIHUM.
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oo e MTPOUCXOKIEHHE"

© Crapoii Tpiok. Eciu nocryyaTh IByMS
MOJIOBUHKAMU CKOPJIYTIbI KOKOCa IpPyr O Jpyra,
MOJIVYHUTCH CTYK KombIT. [lonpobyu
n300pa3uTh, Kak JioLlalb MUJIET LlaromM, OeuT
PBICBIO MJIM CKA4yeT TajiornoM.

® Hacpinb Ha NOJHOC IrpaBUM WM IIECOK,
HaJleHb OOTMHOK Ha PYKY M «IOXOAW» 10
[MOQHOCY, CTapasch M300pa3uTh 3BYK LLIAroB,
Pas3HyIl0 CKOPOCTb U MOXOJKY.

® Eciu nporubath B pasHbl€ CTOPOHBI JIUCT

YKECTH, pas3/lacTCsl 3BYK, ITOXOXKMUH Ha pacKaThl
rpoma.

AAg OnbITa HyXHb: Ha aTo crpanulie omnvcaHbl MPOCTEULLME 3BYKOBbIE

@ CKOp/IyIia KoKoca 3(p(PEKThI, KOTOPbIE MOXXHO HCIIOJIb30BaTh B IIKOJIbHOM

® rPaBHil MJTH MECoK CIIEKTaKJIe WM PAJyUOIlIOCTAHOBKE. 3arMiliM UMX Ha IUIEHKY
il 4 ait Apysbs

® JIMCThl Oymaru [MOCyLIAaTh. CMOF}I‘T‘ JIN

® KYCOK t'I}"Bhip‘-IaTDﬁ OHH 06'BHCHHTB HUX

® Eciu nortpsicty siuct Oymaru, oH Oyner
npocro wypuiarts. [loTpsicu cronkou Oymaru —
MOJMYYUTCS 3BYK, HAIIOMHUHAIOLIMKA XJIOMAaHbe
(pnnara unu KopabenbHOro rapyca Ha BETpY.

© BbICTPO M C CWJIOH 3axXJIONHU KHUIY

B TBEpAOHW OO6/10)KKe. 3BYK OYeHb INOXOXK Ha
BLICTpPEN U3 nucrosiera. [ToskcriepuMeHTHpyH
C pa3HbIMM KHUrami, 4yTobbl noOMTbLCA
HauboJIbllIero CxoOJICTBa.

/

® Eciy pUTMHYHO CXKMMaTh B pyKax
YIIaKOBOYHYIO IUIEHKY C ITy3blpbKaMW BO3yXa,
TO 3BYK HAIllOMHHT XPYCT CHera IOJiI HOraMH.
3BYK XaOTHYHO JIOMAIOILIMXCS ITy3bIPHKOB
[MOXOXX Ha TPECK JIpOB B Ovare.
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MHoraa Ham kaxeTcd, YTO MOPCKOM
npuboi roHut Boay K bepery.

Ha camom gene yactmubl Boabl
COBEPLUAIOT KPYTOBbI€ ABMKEHNSA
BBEPX-BHU3 U BNepea-Ha3ag,

HO 3T konebaHus nepepaioTcs

OT OAHOM YACTULbI BOABI K APYTrOon —
M BOJIHQ OBUXETCH. 3BYKOBbIE BOJIHbI

PACNpPOCTPAHSIOTCS MOAOOHBIM Xe
obpaszom.

I]|[) N 3BYKOBBIE BOJIHBI

AAg onbita HyXHbl:

® [TPOTHBEHD

® BOJla

® cyxas ropollvHa

® KpPYINHBIH KaMellek

© 3BYKOBbIE
KosiebaHus
rnepenalnTcs OT
MCTOYHUKA K YXV
cayiarens no

BO3yXy (HMiu

B IpPYyrou cpene).
HanonHu npoTuBeHb
BOJIOH, MOCTaBb Ha
POBHVYIO MOBEPXHOCTh
W TOJOMKIH, TTOKa
BOJla YCIIOKOMTCS.

® Bpoch B yroJj NpOTHBHA CYXYIO OPOLLIMHY. ® [lonoyk/M, rokKa IMoBEepXHOCTb BOJIbI

[TocMoTpu Ha Kpyru, uayluve 1o Boje. OHu pasrnagurcs. Tenepb 6pock B BOAY KaMelleK

[TOXOXXH Ha BOJIHBI HETPOMKOI'O 3BYKa. C TOM K€ BLICOTBL. YTO Thl BUIMLIL? Tenepb
KPYyrd MoxoXu Ha 0ojiee rPOMKHH 3BVK.

i il .

- . i,



OMnbIT

A\G onbiTa HyXHbL:

® BOJIEMOOJIbHEIA MAY

® KHUprU4Has creHa

@ [1O]IYILIKA WK KYCOK
MOpoJIOHAa

O Bpock MAY B CcTeHy W MOMMaH, Korja OH
OTCKOYUT. TOYHO TaK K€ MPOUCXOOUT
OTpaKEeHHE 3ByKa OT TBEPIOH IMOBEPXHOCTH.
MO>KHO Ha)ke ycibllliaTe 3TOT OTpa*KeHHbIN
3BYK — €ro HasbIBaloT 3XO.

® Tenepb NPUCIOHU K CTEHE TOMAYLLUKY WIIH
nopoJiod. Bpock B Hero MAY. MArKui
MaTepHas MOrJIOTUT SHEPruio OBMXKEHUs MAYa.
[TonobHbiM ob6pa3oM MArCKUE Marepuabl
MOIJIOLLIAIOT 3BYKOBYIO 3HEPIHIO.

OnbIT

[Touemy B BaHHOW, rIe
CTEHbI TOJble, TBOS
[ECHs 3BYYUT rpomye’?
Ha stort Bomnpoc Tebe
[TOMOYKET OTBETUTL OIIbIT.

Ara onbita HyXHbI:

e LHppOoBOH
CEKYHIOMEP

e pysieTka (MOXKHO
M3MEPATL pacCToAHHUE
[L1araMM)

© OxkasaBLuuch rje-Hubyb, Ie €CTh 3X0, MOXKEelllb MPOJEaTh 3TOT
OMBIT, YTOOBI NMPHUOIM3UTENBHO OLIEHWUThL CKOPOCTH 3ByKa. sl Havana
U3MEpb pacCTOsiHKE, oTaesisollee Teba OT NMOAHOMKUA CKaJlbl WIH
CTEHKH TIeLLEepHl.

@ Teriepb rPOMKO KPUKHH. 3aceKku

C TMOMOLLBIO CEKYHIOMepa, CKOJIBKO BPeMEHH
MPOUJIET, MOKa Thl YCJBILLMIIL 3X0. YMHOMb
M3MEpPEHHOEe pacCTOsIHME Ha JiBa W pasfielv
Ha 4YUCIO cekyHA. [lonmyuuTcs CKOpOCTh 3ByKa
B MeTpax B CEeKyHay. ToyHoe 3HayeHHe
CKOPOCTH 3ByKa cocrasisier 340 m/c.
Hackosibko ToyeH TBOW pesyabTar?
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AKyCTHKa — HayKa O 3BYKE U €ero
pacnpoCTpaHEHUH B MOMELIEHHUSX
M OTKPBITOM MNPOCTPAHCTBE.
KoHuepTHbIE 3a/ibl U Apyrue
6osbile OOlLIeCTBEHHBIE
MIOMELISHUS NOHKHBI UMETh
XOpOIlIMe aKyCTHYEeCKHEe CBOMCTBA.

BbicoTa — CBOMCTBO 3BYKa,
onpegensieMoe 4yacToOTOU 3BYKOBBIX
KosebaHuM.

10Ba

pacIripoCTpaHATbCA
[IPEUMYILLIECTBEHHO B OIHOM
HarpaBJIEHUHM U TEM YCWIMBAIOLLIMU
TPOMKOCTb 3BYKa B 3TOM
HarpaBJIEHHH.

Hacrpo¥ika — peryJMpoBKa CTPYH,

MeMOpaH WM JPYyrux dacreu
MY3bIKaJIbHOTO MHCTPYMEHTA I
TOTO, YTOObLI 1OJIyYaThb 3BYKU
HY>XHOH BBICOTHI.

Horiepa 3 deKT 3arnodaercs B Pe3oHaHC — yBeJIMYEHHE I'POMKOCTH

[IOBLILIIEHUY WKW TMOHWKEHUH
yacTOThl 3ByKa [0 M€pe TOoro, Kak
CJIylllaTeJlb U UCTOYHHUK 3BYKa
cOMmKaloTCa WIK yAaJISIOTC.
HMmenHo 6saromaps addeKTy
Jloriepa Ka)keTcsi, UTO BbICOTa
ryJika rmoesjia MeHsIETCs, Korja
roe3]l MPOXOIUT MUMO CTaHLIMH.
fBneHue ObUIO Ha3BaHO MO MMEHU
OTKPBIBLLIET'O €ro aBCTPUHMCKOI'O
(pHsmiKa.

3BYKOBbI€ BOJIHbI —

WK TIPOJIOJKUTENBLHOCTU 3BYKa

B pe3yJibTaTe TOro, YTO HWCTOYHMK
3ByKa 3acTaBJIIeT OPYrye CTPYHBHI,
MeMOpaHbl Wiy BO3AYX BHYTPU
pe3oHaTopa KoJjebaThbCsl B TaKT

C HUM.

CurHaji — CMMBOJI, ABW)XEHUE WU

COOBITHE, HECYLLIee ONpeeNIEHHYIO
uH(popmMaruio. CUrHajioM MOMKeT
CITY»KUTh a3byka Mop3ae, BCrblllIKa
CBeTa WM B3Max (hiarKKOM.

3ByKa KonebaHusi TUIOTHOCTH
BO3/lyXa; BO3HUKAIOT B pe3yJibTaTe
nepenavyu JaBJIeHUs] OT OOHOI'O
obbemMa BO3[yxa K COCEIHEMY.

Konebanusa — ObiCTpble IOBIKEHMS
npeaMeTa WIK BELIECTBa U3 OIHOrO
rosioXkeHus B apyroe. KonebaHus

KOTOPOrO Bpa4y MOXET [POCHVyILIATh
ceplille U Ipyrue opraHbl NalyeHTa.
3BYKOBbIE KOJiebaHUs repenaioTcs
rno TpybouykaM K yillaM Bpaya.
Bnaromapsi ToMy, 4YTO OHM HeE
3aTyxaloT, OHH JIOCTaTOYHO
TPOMKHE.

MOTYT OBITH HACTOJIbKO CJiabbl, 4YTO Yacrora — 4MC/lIO 3BYKOBBIX KoJiebaHUH

YEJIOBEK HE MOXKET OILLUYTHUTL HX, HO
MOXKET YyCJbILIaTh B BUIE 3BYKOB.

B CeKyHay. Yem 6onblile 4acToTa,
TEM BbILLIE 3BYK.

Pyniop — nosnsii KoHyC (pactpy0), X0 — IOBTOPEHMUE 3BYKa 3a CYET
3a4CTaBJISIOLIMA 3BYKOBbIE BOJIHBI OTPa)XEH!s1 OT TBEPIbIX MOBEPXHOCTEM.



Bo3myx
BOKPYI HacC
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BO3ayX TOBCIONY

Bo3ayx okpyXaer Hac, oH Heobxoaum
Ansg Xxu3Hu. Jlioaum HacTonbKo NpMBbLIKNKU
BAbIXATb BO3AYX, ABUTQTLCSA B HEM U
owWYyLaTh €ro KOXEeW, 4To nepecranm
ero sameuats. OgHako Bo3ayx — ras,
BepHee, cmech rasos. Kak v Bce
BEL\eCTBA, BO3QyX UMEET
onpepeneHHbie CBOUCTBA U BNUSET HA
Bce npoucxopduiee Ha 3emne. B aton
rAGBE ONUCAHBI OMbIThl, KOTOPbIE
nossonst rebe 6onblue ysHaT

o BO3pyXe.

ONbIT Ectb 1 TaM BO31yX”?

[ 1
AAa onbiTa HyXHbI:
@ Ta3 IVIA MBITbA

@ Cxomkaut canderky
K TIOJIOXKK Ha JHO

MOCY/bl CTaKadHa.
® BOa
® CTaKaH ® Harnonxuu tas

e OyMakHas casdeTka BOIIOH.

© [lepeBepHu crakaH
U TOJIHOCTHIO TOrpy3H
noJi BOJY.

O BoiHb cTakaH M3
BOIbI, TIO-TIPEKHEMY
NIEpXKa ero BBepx
JIHOM. B crakaHe Obl1
BO3IIlYX, KOTOPbLIK HE
Jajl BOJe BOWTH Tynla
M HaMOYUTh
caJlpeTKy, U OHa

ocranach CYXOM.




WISV Tspxen v Bo3ayx?

Mg onbira HyKHBI: ©® Hanyit /1Ba 11apyKa 0 OJMHAKOBOTO pasMepa M 3aBsKM HUTKOM.

® 1B, OTLAKOBEIX @ [loBech BeLlaNKy Ha MOPYYEHb. MOH{HDUHDIID}I{HTI: MajKy Ha CIUHKU
BO3JIyLLIHbIX LlIapHKa JABYX CTVYJIbEB M TIPHLIENHWTL BELIAJIKY K HEH.

® IOPH3OHTaIILHBIH © K KaK1oMy KOHLy BelllaJIKvi NMPUKPENH MPULLIENKOW BO3AYLLIHbINA
SaByECab LIapUK. YpaBHOBECH.

@ [IPOBOJIOYHAaA o I_I e B
e POTKHM OIMH LIApUK OysiiaBKOW. Bo3nyx M3 Hero Bhilles. Beluanka

e 2 1J1acCTMACCOBLIE HAaKJIOHWJIaCb B TY CTOPOHY, re OCTaliICA LlIapHK. BHEI‘-IHT, Bb!l'IYU_IEHHbe;I
MPHULLIEITKH

e OyaBka

M3 LlIapyKa BO3JyX
OBl TsXKenee, yeM
BBITECHSEMBIM UM
BO3JIYX, H
paBHOBECHE
Hapy1LHJIOCh.

()Y 113 KaKMX Ta30B COCTOMUT BO3MYX

E

Mg onbira HyXHBI: r

® B3POCJIbIH
MOMOLLHUK

e CTeKJIAHHaA baHKa

® CBeya

® BOJla

® MOHETEHI

e OosbLLIaA CTEeKJIAHHaA
MHMCKa

© [lonpocu B3pocsoro
3a)Keyb CBe4y M KarlHyTb
Ha JHO MMCKH
rnapauHoOM, 4TOObI
3aKperu1Th CBevy.

® OCTOpPOKHO HAIOJIHU
MHCKY BOJIOM.

® Hakpoit cBeuy
bankoH. Ilog 6aHKy
MOIVIOXKH CTOINKU MOHET, 4yTOObl ee Kpas ObIM JIMILL HEMHOIO HH)KE YPOBHS BOJbI.

O Korpa Bech KHUCIOpoa B OaHKe BLITOPHT, CBevya rnoracHer. Boja nopHumercs, 3aHAB TOT

obbeM, rae paHbllie Obll KHCIOpoa. Tak MOMKHO YBMIETb, YTO B BO3JYXE OKOJIO
1/s (20%) kuciopona.

105
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ATMOChEPHOE TaBJIEHHE

3Haellb M Thl, Y4TO HOXOAULLBLCH Noa,
NOCTOSIHHbIM [ABIEHUEM — U HE TOJNBLKO
CO CTOPOHbI POAUTENEN U YYUTENEN.
Bosayx naeut Ha Hac co BceX CTOPOH,
HO Mbl HE 3aMeYaeM 3TOro, TaK Kak
XUOKOCTU BHYTPU HALLEro Tenda
HECKMMAEMBI, U 3TO AABNIEHME HE MOXET
Hac pacnnowmTe. ATmocdeproe
AAB/IEHUE MNOCTOAHHO MEHSETCH.

[lpu 3TOM nepemeLlaioTcs orpoMHbie
MaccChl BO3AYyXQ, Bbi3bIBAS U3MEHEHUS
norogabl, rPo3bl U CUMbHbIE BETPbI.

1l Taxenas Oymara

AAg onbiTa HyXHbL:
® CTOJ1

® JIMHEHKa

® ra3eTHbIM JIUCT

O [IoJI0KK JTMHEHKY
Ha CTOJ Tak, YToObi
Oo[lHa TPETb €€ MJIMHBI
BbIXOIWJIA 3a Kpau
croJa.

® Hakpou JMHEWKY
ra3eTod M pasrjajib
JIMCT TakK, YTOOHI
BbIIABUTh H3-TIO[]
Hero BOS3JYX.

® Ypnapp no cBucalollieMy KOHLY JIMHEWKHU (TOJIBKO He ciiomai ee!).
Tbl YBUIMILIL, YTO CHBUHYTbL JIMHEHKY HOBOJIBHO TPYIHO,

TaK Kak BO3IyX HaBUT Ha Gymary. Yem Gosblue sucT, Tem Oosblie
BO3Jlyxa Ha HEro JlaBHT.



1N1 A [Tof maBiieHueM

©® Hanonuu MUCKY M OYTBUIKY BOJOH ' B
IO TI0JIOBUHBHI. i

AAg OIIbITa HYXHDI:

® rpo3payHas
rUIacTMaccoBas ® Hapucy Ha mnoJsiocke Oymaru
OyThUIKA

LLIKaJly M IpUKIIEH ee K OyThbUIKE
o Oonblillasg MUCKa WM i .J'IEHTDFI yT
riybOKHH MOJHOC PTG :

e BOIA ® [los10’KM Ha JHO MMCKM B WJIU |
® MOHETHI Tpu HebOoJIbIlIME CTONKU MOHET TaK, . |
e nojiocka Gymarn yTOObl Ha HUX MOYKHO ObLIO | .
® KapaH/alll
BN YCTAHOBHUTb T'OPJIBILLKO
@ KJIeiikasd JIeHTa OyTeIKKM. Bnaronaps
3TOMY TOPJIBILLIKO
OyTbUIKKM He Oyuer
VIIMpaTbCA B JHO, U BOJla CMOXKET CBOOOIHO
BhITEKaTb U3 OYTBUIKM M 3aTeKaTh B Hee.
O 3aTKHH TOPJIBILLIKO OVTBUIKK OOJIbILIMM
MaJiblieM U OCTOPOXKHO YCTAHOBHU OYTBUIKY Ha
MOHETH!I BBEPX JIHOM.

TBo# BomsiHOM GapoMeTp MO3BOJMT Tebe HabJoAaTh
3a M3MEHeHHeM aTMocdepHOro aasneHus. Korpa OaBjieHuMe pacTeT, YPOBEHb BObI
B OyThuiKe Oyner nmopHuMarbcA. Korpa naeneHue najgaer, YpoBeHb BOLbI MTOHU3UTCA.

OMbIT Crnenay BO3OYLLHBIM OapoMeTp

© Paspexsb

Mg onbira HyXHbl:

e OaHKa C LUMPOKHUM

BO3YIUHBIM LIapHK

rOPIIOM M TYro HaTAHHU HA
® BO3JIyLLIHBIA LLIaPUK 6aHKy. 3akpenu
@ HOAHM Ll PE3UHKOM.
@ KDYTIasa pesuHKa
® COJIOMHHKa U1 ® 3aoCTpH KOHELL 2
TSt COJIOMUHKH. Bropowu
® KapToH KOHeL[ MPHUKJIEeH
SRy a K HaTSHYTOMY
® JIMHEeHKa <.
e KIeliKas JIeHTa LAY GO .-,
JIEHTOH. 3
® Hapucyi Ha
Ecnu paBneHue KAPTOHHOI
[MOJHHUMAaEeTCH, KapTOUKe LLIKATY
norona Oyner M MocCTaBb KapTOHKY yV KOHILla cTpenku. Korma aTMocdepHoe JaBieHHe
XOpOLIEH. pacreT, Bo3nyx B H6aHke ckumaercs. Korma oHo mnapaer, BO3IyX
Ecnu napaer — paciuypsercs. CoOOTBETCTBEHHO CTpeJika Oyner nBuraThCs BIOJIb
[JIOXOW. LLIKAaJIbI.
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Temniepatypa

Harpesasch, Bo3gyx paclumpsercs.
lNMnoTHoCTL TENNOro BO3AyXa MeHbLUE,
YeM MIIOTHOCTb OKPYXAIOLLErO ero
XONOAHOro BO3AYy XA, NO3TOMY TEerJibiv
BO34yX cTpemutcs Beepx. Ecnm Bosgyx
HarpeBaeTcs B 3SAMKHYTOM
NPOCTPAHCTBE, OH AABUT HA
orpaHuumMsaoLme obbem
nosepxHoctn. ConHeyHoe Tenno
BbI3bIBAET U3IMEHEHMS TEMNEPATYPbI U
ACBNEHNA BO3AYXd, BO3AYyX NPUXoauT
B ABMXXEHUE, U Noroaa MeHaeTcs.

BO3MIyXa

V1 Criesialdk TEPMOMETD

AAG olbITa HyXHBbI:

@ B3pOCHbId
MOMOLIHHK

® [1po3payHas OyTbIIKa
C 3aBHHYHMBAIOLLIEHCS
KPBILLIKOH

® [1po3payHas
CONOMMHKa A
MUTBA

® [1JIaCTHITHH

e BOJla

® UepHUIa

e (heH

@ Hanonuu npospaynyio OyTHUIKY BOJOHW INMPUMEPHO IO [MOJOBUHLI

M KarHu B BOIY HECKOJIBKO Karejab YEepHHMII.

@ [lonpocyH B3pocnoro Mnpojenarb B KpbllUKe OYTbUIKM JIbIPOYKY,
JIocTaTo4yHO 060JIbllyI0, YTOOB! B HEE MOXHO ObIJIO BCTaBUTh COJIOMMHKY.
® HennoTHO 3aBepHM KPBILLIKY M BCTaBb B Hee COJIOMHHKY. 3alierny
LLeJIb BOKPYI COJIOMHMHKH TUIACTWIMHOM, YTOOBI HE MPOXOIMJI BO3JYX.

O OCTOPOKHO OTCOCHU BO3AYX U3 COJMOMMHKM TaK, YTOObI JKUAKOCTDH
MOJIHAJIaCh NMPUMEPHO Ha TOJIOBUHY €€ BBbICOThl. 3aTKHYB SI3bIKOM KOHELl
COJIOMMHKH, TYrO
3aBHHTH KPBILLKY.
Brmoun ¢eH u
HarpaBb CTPYIO
ropsiyero BO3lyxa Ha
OyThky. Kak
MEHSETCs] YPOBEHb
OKpallleHHOM
YKHUJIKOCTH B
cosiomuHke? Yro
oyner, eciu
MOCTaBUTb OYTHUIKY
HEHANoNro B
XOJIOIMJTbHUK?




AAg oribITa HyXHbI:

® 3 ONVMHAKOBLIX
BO3JIVILHEIX [LIapHKa

® HHUTKa

e (hiioMacrep

—

© Hanyit Tpu wapuka 10 OMHAKOBOrQ pasmepa. YTolbl TOUHO CPABHUThL pPa3Mep, UaMeph camylo
LLIMPOKYIO YaCThb KadKAOro 1iapuka HUTKOHM. @roMacrepoM KpynmHO HamnMILM Ha lLlIapuKkax HOMepa.
@ [lepBbiM 1LIAPUK MMOMECTH B TENJjO€ MEeCTO, HarlpUMEep B OCTBHIBAIOLLYIO JIYXOBKY.

lilapuk He nomKkeH KacaTbCA HUYErO TOpsYero, ¥Havye OH JIONMHET. BTOpOoW 1IApHK T0JI0MKHU

B XOJIOJMWJIbHUK. TpeTHui ocraBb B KOMHATE.

©® Yepes yac CHOBa CpaBHM pa3Mepbl! 11apuKOB. Kak OHM M3MEHWIMCh U rodyemy?

DI Teruio TBOMX PyK

Mg onbita HyXHbI:

® CTeK/IAHHasA OVThbUIKa
¢ npobKoH
® BOJla

O Cmour npoOKy BOJOW M TPUKPOM OYTHIIKY,
He 3aBHHYMBas.

® O6xBaTu OYThUIKY pyKaMy U noHabsmonad 3a
npobkou. OHa HayHET IBHUraThbCsl BBEPX-BHM3.

Bosnyx B OyTblIKE HarpeBaeTcsd OT
Terula TBOUX DYK, PacCLUUPAETCS U
BhITAJJKUBAaeT MPOOKY HaBEpPX.
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BcacbiBaHUe

lNMpouecc BcackiBaHUA OCHOBAH HA
Pa3HULE B YPOBHAX AABNEHUS
so3ayxa. MNpeacrasb cebe, uro Toi
Mbellub COK U3 KOPTOHHOW KOpPObBKM.
Korpa cok nogxoauT K KOHLYY, CTEHKU
Kopobku erarnsaioTcs BHYTpb. [Touemy
Tak npoucxoaut? Korga thi
BbICACbIBAELb COK, AABNEHUE BHYTPMU
kopobku napaer. bonee cunsHoe
atmocepHoe AaBEHNE CHAPYXU AABUT
HO CTEHKW KOPOOKU, U OHM
nporubaioTca BHYTPb.

OnbIT becriosie3sHble COJIOMUHKU

Aa onbira HYXHBI: © Pasbirpai cBoux apysei. [Ipexxne yem
® COJIOMMHKH JUIA YPOCTUTh UX HaAlMTKaMH, clejiad B KaKJIou
MATHA COJIOMHUHKE JIbIPOYKY. EC/IM NMpOTKHYTh MU3ruo,
ey TO OTBEpPCTHE OYNET NMpaKTHYECKH
e OyniaBKa
| HEe3aMETHBIM.

@ TBOU Ipy3bsl HE CMOTYT BLINWUTL HU Kannu!
OObLIYHO MpM BCcacChIBAHWU [aBlIeHUE BO3JyXa
B COJIOMMHKE TaJaeT, U JKUIKOCTb
MogHUMaeTcs BBepx. M3-3a AbIpOYKHM JaBlieHHue
OCTaHETCA HEHU3MEHHLIM.



(I 110 B OyThbUIKe *

AAg onbiTa HyXHBI:

® B3pOCJIbIH
MOMOLLIHHK

® ANLO BKPYTYIO

® CTeKJIAHHas OyThUIKa

® JiMcT Oymaru

B TOPJIBILLIKO OYTbUIKK OCTPbIM KOHLIOM BHM3.
® [Ipu ropenun OGymard KHUCIIOPOJ,
HaxoaALMKCA B OyTBUIKE, pacxojyeTcs,

M JaBjieHHe BO3ayxa B OYTbUIKE rajaer.
JlaBneHue BO3ayxa CHapy)Xd CTajlo BbIlE, YeMm
BHYTpU. [locmoTpH, 4yTo Oyner!

© [IpurotoBb GYTHUIKY, TOPJIBLILIKO KOTOPOH

YYTh YIKE LLUMPOKOH YacTH siiiua. OuuCTH

anno. Tlopsu Gymary ¥ 1onoxku oOpbLIBKU

B OYTBUIKY. |
@ [lonpocu B3pocoro
nopKeyn bymary

M BCTaBb SHIIO

NI e [IpyTsoKeHre WM OTTaJKUMBaHUE?

AAg OnbITa HyXHBL:

® CONOMUHKA NA
MUTHA

e 2 s610Ka

® BEpEBKa

@ py4Ka OT LuBabpbl

e 2 cryna

Abnoku He
pacTaJIKMBaIOTCS
BO3QYLLIHOW
CTPYy€eH, HalpOTHUB,
OHU
[IPUTATUBAIOTCS
APYyT K IOpPyTYy.
BricTpo
IOBYDKYILLIASACSA
CTpysl BO3/yXa
CHU)KAET
[aBleHue BO3Myxa
B 3a30pe MeXnuy
abnokamu. bonee

BBICOKOE IaBJIEHHE

CHapy»Xu TOJIKaeT
X IpyT K JpYyTy.

O [locraBb CTy/bA Ha pacCTOSIHUM OKOJIO 1 M M IOJIOXKH PYUKY

OT LUBaOpbl HA CHIEHBS.

@ [IpUBAKK BEpEBOUYKY K YEpEeHKY KayKmoro f6J1I0Ka U MnojsBech Hx

K IMajKe Ha OJMHAKOBOM BBLICOTE Ha PACCTOSHUMU OKOJIO 1 CM.
[Tonoxnm, noka sI6GJIOKK nepecTaHyT KadaTbCl.

® Bcranb Ha KoJieHM nepej sA6JI0KaMu U TIOJYA B 3a30p MEXIY HUMH
yepe3 COJOMMHKY. Kak Thl fymaelb, yto 6yuaer?
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Boma B BO3MyXE

lMporynueasce B TYMQHHbIN AEHD,
MOXHO pasnn4YuTb B BO3gyXe
MeNbYauLUMe KanenbkKu BRaru.
Ho paxe B caMyio conHe4Hyio U Cyxyio
norogy B BO3fyXe CopepXMUTCS
HeBUaAUMBIN BoasHoM nap. [pwu
OXNAXAEHUU BOAAHOWU nap
KOHAEHCUPYETCs, TO ecThb
npespawaeTcs U3 rasa B Kanam
xupkoctu. U3 Hux cocromt nap,
NOAHUMAKOLWMNCA HaA,
NOBEPXHOCTbIO ropsivyen Boabl.

)i Bbi3oBU Ty4y

A\G OIIbITa HYXHBI:

@ 11po3payHas
CcTeisiHHasa OyTwiIKa

e ropsa4yas Boja

e KYOMK ba

® TEMHO-CHHAA WJIH
JyepHasa Oymara

© OCTOpPOKHO
HarloJIHU OYTBIIKY
ropsiuer BOJIOH.

® Yepes 3 MHUHYTHI
BbUUIEM BOJY, OCTABHB
HEMHOrO Ha CaMoM
IHE.

© [losioku cBepxy Ha
TOPJBILLIKO OTKPHITON
OyTBUIKH KYOMK JbJa.

O [locrasb 3a OyTBUIKOW JMUCT TeMHOM OGymaru. Tam, roe
MOAHUMAIOLLIMHCS CO JIHA TOPSAYHUH BO3JYX COIPUKACAETCH

C OXJI@&XKIEHHbIM BO3JIyXOM Y ropJibillika, obpasyercsa beyioe obnayko.
BonsHoOM nap, cojepKalvics B BO3IyXe, KOHJIeHcUpyeTcs, obpa3sys
0baKo MeJlbYaullMX BOIAHBIX KarleJb.



OMnbIT BbI30BU HOXKIb

AAg onbita HYXHb:

® B3pOCJIbIH
NMOMOLLIHHK

@ XOJIOUIbHHUK

® JJIEKTPUHIECKHH
YaHUHHK

® BOJIa

® MeTa/utM4ecKasn
JIO’KKa

e Oimonie

® [pUxBaTKa A
ropsvero

[ToncraBe Omonue 1o HOCUK YauHHKA.

O [IpuxBaTKOH OCTOPOYKHO TOJHECH JIOMKKY
K mapy, NnoJAHMMAIOLLIEMyCs U3 HOCHKa
yarHuKa. [lornagas Ha XOJIOIHYIO JIOXKKY, Map
KOHJIEHCUPYETCS M TPOJIMBAETCH «IOMKIIEM»

Ha OJoaLe.

OMnbIT

Mg onpira HyXHbI:

® 2 OJIMHAKOBbIX
TEpPMOMETPA

® Bara

® KpyTJlble PEe3UHKH

@ [TYCTOMH CTakaH4YHK
U3-T10]] HOrypTa

® BoJla

e DonblIas KapTOHHas
KopoOka 0€3 KpbILLKH

® CITHLia

© [IpoTkHM crivLien
JIB€ JIbIPKH B CTEHKE
KOpOOKHM Ha
paccrogHuu 10 cMm
Ipyr OT mpyra.

® ObepHu IBa
TEPMOMETpPaA
OIMHAKOBBIM
KOJIMYECTBOM BaThl U
3aKpernu pesvuHKaMH.

O [lonoxxu
MeTaJIJINYECKYIO
JIOKKY B
XOJIOAUJIBHUK Ha
roJsijaca.

® [lonpocu
B3POCJIOrO NMOMOYb
Tebe nponenarb
3KCIIEPUMEHT

C Hayala [0 KOHLA.
© BCKUIIATH MOJIHLIM
YaWHUK BOJIHI.

Crnenayi TUTPOMETD

© Ka)xipiii TepMoOMeTp OOBSIIKM CBEpXY
PE3UHKOU M MPOJIEHb PE3UHKH B JIBIPKU
HaBepxy KopoOku. [IpocyHb B pe3snHOBbIE

MEeTeNbKHU CIHLYy, KaK IoKa3aHO Ha PHUCYHKeE,
4yTOObI TEPMOMETPBI BUCEIKM CBOOOJIHO.

O [lon onun

TEPMOMETD TOJCTaBb
CTaKaH4YMK C BOJOH
Tak, 4ToObl BOMa
cMauuBajia BaTy

(HO He TepMOMETD).

© CpaBuuBai
[MOKa3aHus
TEPMOMETPOB

B pasHOe Bpemsl
cyToK. Yem Oonblle
pasHOCTb
TeMmriepaTtyp, TeM
MEHbLLIE BIaXXHOCTh
BO3JIyXa.
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Mup, OTKPBITHIM BETPaM

NMop pencreuem conHe4vHoro Tenna
MeHseTcs atmocpepHoe AaBneHue,
NO3TOMY BO3AYyX BOKPYr 3eMnu
NOCTOHHO AaBuxertca. Hawmn
3KCnepuMeHTbl Hay4ar Tebs onpepensTs
HAnpaeneHne U CKopocTk BeTpa.

Ux Hapo npoBoauTs HO OTKPLITOM
npocrtpaxctee. [lonpocu paspewieruns
3KCNEPUMEHTUPOBATL HA LLUKOSIbHOM
CrOPTUBHOM NOJIE U UTPOBOW

naowiaake.

Mg onbiTa HyXHbL:

® B3pOCJIbIM
MOMOLLHHUK

® JUIMHHBIM TBO3JIb

® JICPEBAHHBIN 11IEeCT

e JIepeBsiHHbIE OYCHHKH

e (haHepa

® MOJIOTOK

® JIMHEHKa

@ CarnoKHbIM HOXK

® KJIed Ui JepeBa

® KoMriac

) [N Crnenau duorep

@ [lonpocu B3pocnoro Boipe3aTh M3 (haHephl NeTany, U3o0pakeHHble Ha
yepreke BHM3Y. LllupuHa npopesei nomkHa ObITh paBHa TOJIIMHE
(haHepLL.

@ Cobepu morep, Kak NnokasaHO Ha pHUCyHKe. Jletasd CKpenu MexKIy
cobon KneeMm.

© YpaBHOBeCh (yorep Ha LWISANKE rBO3/If, YTOObI HAWTH €ro LIeHTP.
[lonnpocu B3pocnoro BOUTHL B 3TOM MECTEe IBO3Jlb, HAHU3aB Ha HEro I1o
bycruHe 1o obe croponbl OT ¢uorepa, Kak noxKa3aHO Ha PHUCYHKE.
Dniorep HY)KHO YKPENWTb Ha LIecTe Tak, YToObl OH MOT CBOOGOIHO
BpaLLlaTbCH.

O C nomotipio morepa onpezend HamnpapjieHde Betpa. Ero Hoc
yKasblBaeT HarpasjieHHe, OTKyda HyeT BeTep. Berep ¢ 1ora HasbBaeTcs
I0KHBIM BETPOM.




Ara onbira HyXHbl:

® B3POCJIbIH
ITOMOILIHHUK

e 2 JIepeBAHHLIE
J1aHKH JUTMHOH
35 CM M LUUPHHOMH
1,25 cMm

® JUTMHHBIA BO3/Ib

® jlepeBAHHble OYCHHbI

e 3 DOenbie
raacrMacCcoBhie
YyaluK1 WK
CTAKAHYMKA H3-TIO]L
Horypra

e | [IBETHas
riacTMaccoBas
yallKa WM
CTAKAHYUK M3-TOJ1
Horypra

® JIMHEeHKa

® KJIeH Uil Jiepesa

® 11IEeCT unu 3adop,
yro0Obl YKPEruTh
aHEMOMETP

® MOJIOTOK

® 4yachl

MG OIbITA HYXHb:

® B3POCJIbIH
MOMOLIHHUK

® yarHas JIOKKa

® OTBEPTKA

@ [IPOBOJIOKA

® 0OJILLLIOH BHHT

® JIUCT (paHepsl
pasMepoM MpPUMEPHO
20%25 cM

® HECMbIBAEMbIH
cthnomacrep

® JTHHEeHKa

® rBO3[IM WJIM LLIVDVIILI

YeM BblLLIE
OTKJIOHSIETCS
JIOKKa, TeEM
CHUJIbHEE BETep.

© AHemomeTp — nipubop s
U3MepeHusi CKOPOCTHU BeTpa.
CkJieH IBe rnepeKpelleHHbIe
NIEPEBAHHLIE TITaHKU
nocepenyye. [lonpocu B3pociioro
clienaTb OTBEpPCTUE,

B KOTOPOE MOXHO
BCTaBUTh IBO3/b

c bycuHamu.,

® Tpu Oesnble yallku U
OIIHY LIBETHVIO TpPHKJIEH
K KOHLIAM [UIaHOK Tak, 4ToObl BCe
YallKy OblIM HarpasJieHbl B OJIHY
CTOPOHY.

® [Torpocu B3pocsoro nNpubUTh
aHEeMOMETpP K LUECTy TaK »Ke, Kak
(piiorep B npenpiayllEM OIbITE,

© JIna toro ytobbl U3MEPHUTh
CKOPOCTb BeTpa, Tebe NoCTaTO4YHO
MOCYUTAaTh, CKOJIbKO pa3 LBETHas
yallka MpoMeJIbKHET MUMO Tebs

3a OJIHY MHHYTY.

A g

® ObmoTai
[TPOBOJIOKOU PYUKY
JIOYKKM M BHHT, Kak

© BBepHM BUHT
B JIEBbIK BEPXHUH
yroJi ¢paHepnl Ha

® C nomMolusio
JIMHEMKU HapuCyH
Ha (aHepe LIKaly

pPacCTOSIHUU Ha pucyHke. JloyKka U MOIPOCH
NpUMEpPHO 2,5 CMm A0JBKHa CBOOOAHO B3POCOTO YKPENWUTh
OT Kpaes. KayaTbCs Ha aHeMOMETp Ha

[IPOBOJIOKE. 3abope WM lIecTe.




‘Kak pgyet Betep
_ ~ | _

Korpa pyert poBHbii cunbHbIN BeTep,
Mbl C YAOBONbCTBUEM 3QHUMAEMCS
PA3NMYHBIMK BUAAMM CRIOPTA —
NAGBAEM HA XTE WK JOCKE,
3anycKaeM BO3AYyLUHbIX 3MeeB.
Ho BeTtep moxeT BbiTh cMepTenbHO
onacHbiM. TopHapo — Bo3ayLHbIE
BUXPH, BO3HMKAIOLLME B TOM Cyuae,
Koraa GbicTpo noaHuMalowascs

Macca Tensoro Bosayxa
30KPYYMBAETCA CUSIbHBIM BETPOM.
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B CTaKaHE€ BOJIbl

— e

AAg onbira HyXHBI: <. ~ Comb omyckaercs
@ BpalllaioLascs — Ha JOHO, IIpH
noacraBKa g TopTa 3TOM
@ KNievKaf neHTa
® CTaKaH BbIIEJIAIOTCA
® raaypoBaHHasn BoJia [TY3bIPBKH Tra3sa.
® cozb Bpalienue
CTaKaHa
T Tagls oy e Rt 3adK
o Hazescio nprei oo b Dot
CTakaH KJIEHMKOH b3 ;J;JJ ; JJ,' TO ?{ano
NIEHTOM B LIEHTpe e 2 LT XA p '

Bpalllaiolencs
MOJICTABKHU JIIA TO




)1 Po3a BETpOB

AAg OnbITa HyXHB: Berep myer BO BCe CTOPOHBI, HO B KaXKIOM paMOHE yallle
e Gymara BCEro AyIOT BETpbl OJHOro HarpapieHus. OHM Ha3bIBalOTCHA
® LBETHbIE KapaH[allK npeobnagalMi BeTpamy. C moMOLLBIO PO3bl BETPOB Thl

o hmorep (eMm. ¢. 114)

® KOMTIac y3Haelllb, KaKkou

BETEP Inpeobianaer
B Balllel MECTHOCTH.

c -

@ Hapucy# Takyio ke «pO3y», KaK CIipasa.

@ Ka)KIObiM [eHb, KenaTeJbHO B OOHO M TO
JKe Bpems, C NOMOLLbIo Iiorepa U Komriaca
onperiensal HalpaBleHUe BeTpa U 3aKpalluBau
COOTBETCTBYIOLLIMK KBaJpATHK PO3bl BETPOB.
Kaknoe HarpabiieHue pacCKpalllMBal CBOMM
iBetoM. Ilpu >keaHuyM MOXKHO HMCIOJIb30BATh
LIBETHbIE HaKJIEWKU. ATy paboTy Halo
Npojo/DKaTh HEe MeHee 4 Hepnenb. Camas
JUIMHHAas JIMHUA YKa)KeT HallpaBJIEHUe
npeobsajjaollero BeTpa. 7e)

Bo3nyllHbIM CKUTAaNELL

Ma onbira HyXHBI:
® HarnoJIHEHHEIE TeJIMeM
BO3/IYLLIHBIE LIAPHKH

® HUTK4A
® KapTOYKH C aipecom

[TocoseTtyHcs ¢
DOIUTENAMH, HE CTaHyT
]I OHH BO3pakaTh,
eCc/IM Ha KapTodKax
Oyner ykasaHo TBOe
MMA U HOMEp
tenedpoHa. Bo3amoskHO,
oHu nipeanomar tebe
HanmMcaTh TaM HX
HMMEHa WM [OMPOCHUTD
paspeLUeHHs
BOCMOJIb30BATLCS
aZipecoM LLKOJIbI.

© [Insa Toro yrobbl y3HaTh, Kyla BETEp
3aHOCHT JIETYYME MPEIMETHI, MOXHO
3arycKaTh BO3MYLLUHbIE LIIaPUKH, MMPUBSA3aB

K HMM KapTOuKy C ajapecoM. Hapmo mpocro
HanucaTh KapTO4YKH, MOXOXKHE Ha
U300pa)keHHYIO BBEDPXY, 3allyCTHUThL LLIapUKH

U TEpPNEeuBO KAaTb. 3aWMHUCh 3TUM BMECTe
C Opy3bsIMH. MIHTEpEeCcHO, KTO M3 BaC IMOJYYHUT
Oonblue oTBeTOB?

® Eciii nonyyuMillb MHOTO OTBETOB, MOIpo6yi
OTMETUTb MecTa HaxOOKM LLIapMKOB Ha KaprTe.
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Bce Bblllle U BHILLIE

Kpbino camonera umeer
cneumnansHyilo popmy, Kotopas
HA3bIBAETCH A3POANHAMUNYECKOWN
nnockocTbio. BepxHsas
NOBEPXHOCTb KPbiNIQ U3OTHYTA,
a HUXXHAS — NOYTU POBHAS.
M3-3a aTtoro nnowapb BepxHen
NOBEPXHOCTU Kpbina bonbiue, yem
HUXHEWN, U HaA KPbIJIOM BO3AYLUHbIA NOTOK NPOXOAUT
6onee ANIMHHLIN NYTb, YEM NOJA KPLINOM. 3HAYUT, AABNEHUE BO3AQY XA
nop KpbisioM 6onblue, YeM Haf KPbIOM, U B Pe3ynbTare BO3HUKAeT
HAMPABJIEHHAA BBEPX CUNIA, KOTOPAS HA3bIBAETCA NOABEMHOWN CUNOM.

ONbIT [lompbeMHas cujla B NeHCTBUU

AAG OnbITa HyXHbI: O 3aj10KH TIOJIOCKY
@ KHHI'a B TBEpJIOM Oymaru B KHMIY Tak,
reperviere yToObl OO0JIbILIASA

® TOHKas IoJIOCKa

HaCTb ITOJIOCKH
bymaru

OCTajlaCb CHapy»KH.
O Jlepka KHHTY
OyMa)KHOH 3aKJaJIkoH
OoT cebs, CHIILHO
MOJayH Ha Hee.

® Hap Gymaron
ObICTPO JIBMIKYLLIMHCA
[TIOTOK BO3Jlyxa
HaXOOUTCs 10/
MEHbLLUKM J1aBJIEHHEM,
YyeM BO3JyX Ioj
bymarou, nosatTomy
Oymara
[IPUITOJIHUMAETCH.




OnbIT

Mg onbITa HyXHbI:

® B3pOCJIbIH
MOMOILIHHUK

e rosiocka Oymaru
pasMepoM 5x25 cMm

® KIelKadA JieHTa

® HOXKHHMLLIBI

® COJIOMWHKa A
MUTbA JUIMHOH OKOJIO
10 c™Mm

® KYCOK KECTKOH
[MPOBOJIOKH JUIMHOH
okono 30 cM

® JlepeBsiHHbIA Bpycouek

® KJIeH

® (heH

OflbIT

Mg orbira HyXHb:

e ruioTHaa Oymara
® [JleHKas JieHTa
® CKperka

@ Croxku Jiuct Gymary,

KaK [OKa3aHoO Ha
PHCYHKE.

© [lonpocu B3pocnoro npojenarb B Opycke
HeOonbUIYIO ObIPOYKY. Kileem yKperu B Heu
[IPOBOJIOKY B BEPTHKaJIbHOM ITOJIOXKEHHH.

@ Cnoxu nosiocky Oymaru nonosiam. OnHy
[MOJIOBUHKY M30THHU M MPHUKJIEH KO BTOPOH
KJIEWKOM JIEHTOM.

® [[popeKb B KawJ0W CTOPOHE
a’poiMHaMUYEeCKOro mnpoduisa HeOOIbLIYIO
IbIPOYKY HJIM IPOpe3b M MPOCYHb B HHUX
COJIOMHHKY. 3aKperu COJOMHHKY KJIeeM WU
KJIEMKOW JIEHTOM.

® HaneHb COJIOMMHKY Ha ITPOBOJIOKY.

® Harnpasb cTpylo Bo3ayxa u3 (peHa Ha
MepeJiHIOI0 KPOMKY aspoJIMHaMHYECKOro
npoduna. Eciu npaBuibHO BeIOpaTh yros, TO
KpbUlo OyZIeT MojHUMAaTLCS BBEPX 10
[TPOBOJIOKE.

® Crnerka M30rHU KpbUibf, YTOOBI MPUIATh UM a’pOoauHaAMHUYECKYIO
(popMmy. 3a obpasel; BO3bMH WUTIOCTPALMIO K MPEeAbIyLIeMy OIIbITY.

© [Ipy HEeOOXOIUMOCTH CKpEru KpbUlbs KJIEHKOH JIEHTOM.
O [loaKkcriepuMeHTUPYH C KPbUIbSMH Pa3IMdHON (DOPMBI.
[lonpobyyu 3arHyTh 3aJHIOI0 YacTb Tak, YTOOLI
MOJIYYHJIMCh 3JIEPOHBI, KaK y HACTOALLIMX
camouieToB. EC/IM NMpUKperuTh K IU1aHepy
CKpernKy, Oyaer 1M OH Jietarh Jyulle?

A3pOIMHAMUYECKUIT TPOMUITB
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KpyroBopoT BOJIbI B MPUPOJIE

Bo3pyx copepxur BopgaHble napel. ITO
HeobXogUMO pPACTEHUAM, XUBOTHLIM U
mopaam. Boga, kotopyio kopHu
POCTEHMI BbICACLIBAIOT U3 NO4BbI,
MCnapsaeTcs C NOBEPXHOCTU NNCTLEB.

: WUcnapsietca TakXxe M BOAA OKEAHOB,
o3ep u pek. B Bo3zgyxe sogaHon nap

! KOHAEHCUpyeTcs B 0bnaka, KoTophie
nponuealoTcs aoxaem. Bo spema goxasa
BOAG BO3BpALLTETCs 0OpATHO B OKeaH
WUNU CHOBA BMUTHIBAETCS B NOYBY. JTOT
3QMKHYTBIW LMK/ Ha3bIBAETCS
KPYroBOpPOTOM BOAbI B NpUpoae.

FEsEsERERReEERERanREBEEN

ISR R

OnbiIT Pacrenue-Hacoc

Ara onbira HyXHbI:
® [1pO3payvHbLii NakeT

® Kpyrnas pe3uHKa
® 38JIEHOE KOMHATHOE AY

29

— !
pacTeHue N “ £ [
- »

©® Hatsanu naker Ha
PaCKHIOUCTYIO BETKY
pacTeHua u 3aKpen
PE3UHKOM.

® Ha cnepyiolimi
[leHb [OCMQTDPHU, YTO
nosiyuusocsk. OTKya
B3sy1ach Boja?
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OnbIT

® KpY)KKa BOJIpI

® [JI0cKas cyxas
NIOBEPXHOCTD Ha
yIHLIE

® MeJIOK

® Hachi

Ara onbira HYXHBL:

HMCYE3HET.

O Kyna nenack Boya? I1oBTOpPH 3KCIIEPUMEHT Ha JIPYTHX
MOBEPXHOCTAX U B HPYryio rnoroay. Yto nosyuuaoch?

Ara onbita HyKHbI:

® B3pOCJIBIA
MOMOLLIHUK

® OKHO

® CTeKJIAHHBIM CTakaH

e Jie]]

® X0NoiHaA BoOJA

® ropsyas Bojia

® MHCKa

HUcnapeHue

© BoiHeCcH Ha YLy KPYXKKY BOJIbI
U BbUJIEM BOJIy Ha IUIOCKYIO CYXVIO
[TOBEPXHOCTb, HanpuMmep Ha OeToH
Win achanst. Bouibepu Takoe mecto,
1€ Ha [OJIYYUBLLVIOCH JIYMKHULY He

OynyT HacTymaTb.

@ 3acexku BpeMsa U 00BeIM JIYIKHULLY
MEJIKOM I10 KOHTYPY.
© TloBTOpAll 3TO KaXKIblil Yac A0 TeX 0P, MoKa JIy»KUlla He

@ Bcranb y okHa
M TOMBILLIM Ha
crekno. Yro
NOJIYUMIIOCH?
[Torpoby#
OOBACHUTB.

® Haneil B crakaH
XOJIO[HYIO BOIY H
MOJIOXKH HECKOJIbKO
KyOMKOB JIbJIa.
[locTraBb crakaH

B TEruioe Mecro. Yrto
BUIIMILIL HA BHELLHEH
[MOBEPXHOCTH
crakaHa?

® [lonpocu
B3pOCJIOrO HajUTh
U3 YahHUKA B MUCKY
HEMHOI'O KHITALLIEH
BOMBLL. YTO Thi
BUIULLIb Hal MHUCKOMH?
[Touemy B KOHILE
KOHLIOB MpOLIecc
npekpaLaeTcsa?
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‘Mou1ip BO3nyXa

HasneHue Bo3ayxa — mory4as cuna.
TpaHcnopTHOE cpeacTso Ha
BO3AYLIHOW NOAYLIKE BTArMBAET
BO3AYyX, O 3aTeM BbiBpackiBaer ero
CHU3Yy MOLLHBIM MNOTOKOM,
OTTANIKUBAACE OT MOBEPXHOCTU BOAbI
WUNU NOYBbl. ITO NO3BONSET YMEHbLUUTS
TPEHUE, a 3HAYUT, CIKOHOMUTH
Tonnueo. Bokpyr aHuwa takoro
kopabnsa npukpenneHa rmbkas
LUMpOKas Nosoca, Kotopas,
HOAYBLUUCh, YAEPXUBAET BO3AYX,
He AaBas eMy PacCeMBATLCSA.

R R R N R R PN R R R L RN L N

11 Kopabjib Ha BO3AYILIHOW TNOMYIIKE

AAg onbira HYXHBI:

® BO3/IVILIHBIA [LIAPHK

® JKECTKHH KApTOH

e KapToHHaa TpyOKa
OT pyJioHa ByMayKHbIX
MOJIOTEHEeL]

e knen [IBA

® HOMKHHLIBI

® LIHPKYJIb

® LLIHYPOK

i

©® OcropoxHo
OTpEXb KYCOK
KapTOHHOM TPYOKH
IUTMHOU TIPUMEPHO
5 cm. | .
@ [lupkynem HauyepTu i - "‘ -
Ha »XECTKOM KapToHe _— N
KpYr JHaMeTpoM o —
10 CM M BBIPEMKH.

e

o
-

Liupkynem npojenai © Hajiyi BO3AYLLUHBIM LLIAPDUK M 3aBSXKM HUTKOM Ha PACCTOSHHUM OKOJIO

B LIEHTpE Kpyra 2,5 cM OT ropubilka. ['OpnbIIKO HaJleHb Ha TPYyOKY U INPUKIIEH TPYOKY

HebobLLIoe K KapTOHy, KaK IOKa3aHO Ha pucyHKe. Korma kel BbICOXHET, TMOCTaBb
| OTBEpCTHE. MOJIeJIb Ha POBHYIO TMOBEPXHOCTb U PasBsLKU HUTKY.
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] ?
MG onbira HyKHbI: © CKOJbKO BECHUT BO3JyX B TBOEH KOMHATE'

o pyIieTKa HUsmepb UTMHY, LIMPHUHY U BBICOTY MOMELIEHUS
@ Kapan/jalu B MeTpax.
e Oywmara ® YMHOXb JUIMHY Ha LUMpUHY. Pesynbrar
Ses R IToD (70 YMHOKb Ha BBICOTY KOMHAThL. B pesynbrare
JIy4LIe TIOCYMTATh
B yme!) rnonydyaerca obbeM BO3ayxa, HaxOMALLEerocs B

KOMHATEe, BhIpa)KeHHbIM B KyOUUEeCKUX MeTpax.
® YMHOXXb 00beM BO3Jlyxa Ha 1,2 KI —
NpUMEPHBIK BeC OJHOro Kybuueckoro merpa Bosayxa. ITonydaercs Bec
BO3/lyxa, Haxojsilerocs B komHaTe. CpaBHM €0 CO CBOMM BECOM.

® Ha camMomMm Jienne Bec BO3JlyXa MOMKET MeHATbCH. Kak Thl AyMaelllb,
3a cuyeTr 4ero?

1Y) Bl OGbeM i

- LI
e " 3

MG OnbITa HYXHBI:

® B3POCJIBIH
[MOMOULIHHK

e OosbllIasn
[UIaCTHKOBas OyTbUIKa

® Tas JUIA CTHUPKH

® BOJIA

® [U1aCTMacCOBLIH
LLIJIAHT

® MEPHBIH CTakaH

l

© CKOJIbKO BO3JlyXa BMELIAIOT TBOW Jierkue?
Yr1oObl BBISICHUTE 3TO, Tebe rnoHanobuTCd MOoMOLLb
B3pocsioro. HamosiHu Ta3 v OyThUIKY BOJIOH.
[Tonnpocu B3pocnoro aepxartb OYTBUIKY BBEPX

IIHOM T10J1 BOJIOH.

@ BcraBb B OYTHUIKY IJIaCTMACCOBBIM 1LUJIAHT.

© [1y0OKO BIOXHM U MOJIVM B LLJIAHT U30 BCEX CHIL
B OyThUuiKe nosBATCA NMOAHUMAIOLLIMECS BBEPX IMy3bIPbKU
BO3/yXa. 3aKMM LLJIaHT, KaK TOJIbKO BO3MyX B JIETKMX KOHYHTCS.

O Boitaly uuiaHr M IMONPOCH CBOEro MOMOILLHUKA, 3aKPbIB OPJLILLIKO OYTHUIKH J1aJJOHbIO,
[epeBEepHYTh e€e B MpaBuiibHOE MoJjioyKeHue. i Toro yrobbl y3HATh, CKOJLKO rasa Thbl

BBIJIOXHYJI, IOJIMBAK BOIY B OYTBUIKY M3MEPHTENbHBIM CTAKAHYMKOM. [TOCMOTpPH, CKOJILKO BOJIbI
norpebyercs NOJMT.

i
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BOo31yX NPUHOCHUT T10JIb3Y

Kaxpayto MuHyTy, B nioboe sBpems aHs

U HOuM, BO3ayX HeobxoauM BceM
XUBbIM CYLLECTBAM A1l AbIXAHUS.
OpHako nioau HaWnM BO3AyXy U Apyrue
npumeHeHus. B pomawHem xozancree
BO3AYX NOMOraeT ybuparbcs v roToBuTsb
nuwy. MoasopaHbIe Nnogku BCNALIBAIOT
HO MNOBEPXHOCTb U MOFPYXAIOTCA HA
AHO MOPS, 3QKAYMBAS BO3AYX B
cneuManbHble LUCTEPHBI UMW BbITECHSS
ero oTryaa soaon. MHorve mawmHel
paboTaloT Ha CKATOM BO3AyXe.

1111 [ [oviMaHHBIM BO3YX

Mg onbita HyXHBbI: © [lonpocu B3pOCIOro nomMoyb Tebe OTHENIUTh YKENTKU AL, OT OEeJIKOB.
@ B3pOCIIbIit Benku nonoxyu B MUCKy, 106aBb MOJIOBUHY caxapa W B3buBaul 1O Tex
MOMOLIHHK nop, Noka He MNoJyyuTcs Kpenkas reHa. [Ipy 3ToM obpasylioTcsi ThICAYH

@ [(POTHBEHb
e B3OHBaKa
& MUCKAa

MeJIbYaMLLIMX ITy3bIpbKOB BO3ayxa. AKKYpaTHO pasMelllad B IeHe
OCTaJIbHOM caxap.

® JIOKKa @ 3acrenu NMpOTUBEHb MEepraMeHTOM M JIOXKKOW BbUJIOXKH Ha HEro

® KYXOHHBIE BECHI HebOOoJIbIIIME MOPLMU B3OUTHIX OE/KOB Tak, YyToObl OHU He

® < AnIA COIPHUKACATUCh.

e 100 r caxapa

& YXOBKA ® [lonpocu B3pocsoro ucneys 6e3e B AYXOBKE IPH TeMIeparype OKOJIO
® riepramMeHT 100°C B TeyeHue 2-3 4acoB.

[Ipy HarpeBaHuu
O6enKoBO-caxapHas
CMEeCh 3aTBepleBaer,

a BO3JlyX BHYTPH
OCTaEeTCH.




AAg OnbITE HYXHBL:

e HaTypaJibHas ryoka

® MHCKa BO/Ibl

® 3MEpUTEJTbHbIN
cTaKaH

['ybka ouyeHb noxo)ka Ha 6ese.
B Hel MHO>XEeCTBO MeJibYaMILInX
[TOJIOCTEH, 3arlOJIHEHHbBIX BO3OAYXOM.
HU3meputb 06beM BO3yxa B I'yOKe
OUEeHb MPOCTO.

O Kak MOXHO cu/ibHEE COXXMU [YOKY

B pyKe, YTOObl BhIIABUTh U3 HEE BO3MYX.
® Onycty oKaTyio IyOKy Ioa BOLY M

pPa3sOXMHU PYKY.
Bce myCcToThl 3anoiaHATCA BOLOMU.

©® BbiHb rybKy M3 BOIbl U OTOXKMH Hall U3MEPUTEJIbHBIM CTaKAHOM.
O6keM BOMIbI B CTaKkaHe MPHUMEPHO paBeH oO0beMy BO3lyxa B IyOKe.

) e MuyHu-cyOMaprHa

MG OIBITA HyXHBI: © [lonpocu @ 3a)kmu nasbLeM
| ® B3POCIIbIi B3pOCJIOro CHenaTb IBIDKY B OHE H
MOMOLLHUK IBIDKA B MpoOKe HaroJIHU OYTBIIKY
nmacngxugaa OyTbUIKa W [He OYThUIKH. BOJIOH JIOBEPXY.
¢ npobkon R~ i
® [UIaCTHKOBas TpyoKa Bcraeb TPyOKy 3aBUHTH MPOOKY.
® BOJIA B OTBEPCTHE
® GOJIBLLION Ta3 MM B MpobKe.
MyCTOH aKBapHyMm

Onycru 6yThIIKy Ha
IHO HaroJIHEHHOTO
BOIOHM Ta3a WJIH
aKkBapuyma. Ybepu
najel, ¥ HayuHau
oyTh B TpybKy. YTO
MPOUCXOIUT?
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Hoprie

AHeMmomMeTp — npubop 1 U3MepeHHs

CKOPOCTH BeTpa.

ATMocdepHoe JaBleHHe — Cula,
C KOTOPOMW BO3IYyX JIaBUT Ha BCE
npeaMeTbl. OHO JEMCTBYET Ha Hac
rnocrogHHo. Korma conHeyHble
JIVYM COTpeBalOT BO3MYX,
aTMOC(EepHOE HaBlIEHUE
MEHSIETCS U BO3MYX [PHUXOUT
B IBMKeHue. UMEeHHO 3Tum
U OOBSICHSIOTCA NEepPeMEHbI TTOTrobl
Ha 3eMmJie.

AspoauHaMH4YeCKUH NpodUib —
crneumanbHas (popma, KOTOPYIO
MPUIAIOT KPbBUIYy CaMoJIeTa.
HM3orHyrasi BEPXHASA [MOBEPXHOCTD
obecrieynBaeT BEPTUKAJILHYIO TATY.

BapomMmerp — npubop i U3MepeHus
aTMOC(hepHOro JaBJIeHUs.
[To nokazanusM BGapomMeTpa MOKHO
CYIIUThb O TOM, [EPEMEHUTCH JIU
roroga B Onv»Kawllve JIHH.

Bna)xHocTh — BEJIMUMHA, YKa3blBalolllas
Ha KOJIMYECTBO BJiaru (BOJbI)
B BO3JyXeE.

BcackiBaHue — JIBUXKEHMUE rasa UJIH
YKUIIKOCTU 3@ CYET HU3MEHEHMUS
naBneHus: Bosayxa. K npumepy,
[IPU BCAChIBAHWU JIaBJIEHUE BO3/yXa
B COJIOMHHKe IajaeT. IlaBneHue
BO3/lyXa Ha TOBEPXHOCTb YXHUJIKOCTH
CTAHOBUTCH OOJIbLLIE NaBJIEHUS

B COJIOMHHKE U TOJIKAET HKHIKOCTDb
BBEPX [10 COJIOMHHKE.

I'ybka — mMopckoe »xuBoTHOEe. Korna
rybka yMUpaeT, ee MArKWH, THOKUHN
CKeJIeT MpeBpalllaeTca B rybyartyio
Maccy, 6e3 KOTOpou HHMKaK He
OOOWTUCH B BAHHOM.

Kucnopon — ras, cocrasJSIOLIUN
[MPUMEPHO 20% aTMOCHEPHI.
B xumuyeckux opmynax KUCIOPO
obo3Hayvaetcst 6ykBou O.

KoHneHcalusi — npeBpallleHue rasa
B JKHUJIKOCTb, OOBIYHO B pe3yjbTare
OXJIQXKIEHUS.

[lap — ras, obpa3syioluicsa 1pu
[Ilepexojie BeLEeCTBa M3 KUIKOrO
COCTOsIHMSI B ra3oobpasHoe.

I'urpomerp — npubop Wi U3MEPEHHUS
BJIQYKHOCTH BO3Jyxa (KOJIMYeCTBa
BJIarM B BO3MyXe).

TepmomeTp — npubop WA UIMEPEHUS
TEMIEPAaTYPHI.

TopHano — MOILLHbBIHA, 3aKPYYEHHBIU 110
ClIUpaJy BUXpb. TOPHAA0 BO3HUKAIOT
TaM, IJle MaccChl TEIJIOrO BJIAXXHOTO
BO3J/lyXa CTaJIKUBAIOTCS C XOJIOAHBIM
CYXUM BO3IYXOM.

JJIEPOH — OTKWUIHOM KJalaH Ha Kpblie
camMoJieTa, KOTOPbIA MOIHUMAETCS
WM OITyCKaeTCs JIJis
MaHEBPHUPOBaHUS.
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KAK NETAET CAMONET?
KYAA AEBAIOTCAH NIYXXN?
YTO TAKOE ®0TOTPONU3IM?

OnbITbl, ONUCaHHbIE B KHUIe, MOMOIYT IOHbIM Y4EHBIM
HaWTKU OTBETblI Ha 3TU U pyrue BONpochl,
a TaKXKe Hay4yaT UX aenaTtb B CBOEeU JOMaLLHEN
naéopaTtopvuu yauBUTENbHbIE BELLW.

Komy, Hanpumep, He 3ax04eTCs NoNaKoOMUTLCSH
MOPOXEeHbIM COOCTBEHHOIO NPUroTOBNEHUSA
WK CTaTb cO3aaTesieM HOBOro Mynbtdunbma?
KaX bl OnbIT CONpPOBOXAaeTca Noapo6HbIMU
NOACHEHUSMWU U LBETHLIMU UNTIOCTPALUAMM.
HOBbLIM TEPMHWHAM AAIOTCH NMOHATHbLIE OnNpeaeneHus.




